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BeepeHue

YuebHbIi KOMNAEKT No npeameTry XuMmMA COCTOUT U3 yyebHWKa, pabouenn TeTpaan (PT) u
meTogmyeckoro nocobus. Y4ebHUK coaepKuT ydyebHble maTepuanbl, obecneymsatowme peanmnsaumto
coaepyKaTeNibHbIX CTaHAAPTOB B KYPPUKYAyme no npeameTty Xumus ana 9-ro Knacca. Metoamdeckoe
nocobue cocTouT M3 BBEAEHWA, B KOTOPOM PA3bACHAIOTCA COAEpKaTeNbHble JMHWUWU, CTAaHZAPTbI,
noacTaHAapTbl (pesynbTaTbl 06YYEHUS) U MeTOoAbl NNaHUPOBAHUA YPOKa No npeameTty Xumus gna 9-ro
Knacca, U OCHOBHOM 4acTW, B KOTOPOM MpeacTaB/ieHbl KpaTkne 0630pbl pa3genoB yyebHUKa, cxembl U
NPUHLMMbI PaboTbl ¢ y4ebHbIMKM MaTepranamu. Pabouas TeTpaab COAEPKUT 3a4aHUA ANS OLEHUBAHUA NO
Temam, pasgeniaMm 1 Nonyroaunsam.

B xo4e M3y4eHUs XMMUK ydalllMecsa Y3HAlT O BeLlecTBaX, CYLLECTBYIOLMX B OKPYKalollem Hac
MMUpe, UX coCcTaBe, CTPOEHWUW, MONYYEHWUW, CBOMCTBAX, MPUMEHEHUW, NPEBPALLEHMAX U MU3IMEHEHMUSX,
HablogaembIx B XO4e 3TUX MPEeBPaALLEeHUI, 3HAaYEHUWN NPEBPALLEHUA U UX BAUAHUN Ha OKPYXKAloLyto
cpeay. Mpn 3TOM OHW NpUOBpeTaloT TaKMe KOMMETEHUMW, KaK BblIbOp U MpUMEHeHue NOHATUMIA U
KOHLEMNUUA, NUYHAsA U couManbHas OTBETCTBEHHOCTb, HeEMpepbiBHOE Oby4YyeHMe, MHTENNEeKTyasibHbIN
MHTEpEec, CaMOOPUEHTUPOBAHKNE, TePNEHNE, MPOAYKTUBHOCTb, CAMOPErynfaLMsa, CAMOKOHTPO/b, 0bLleHMe,
CoTpyAHMYecTBo, rpynnosaa paboTta, NMAEpPCTBO, MPe3eHTauus, KPUTUUYECKoe MblllIeHMe, pelleHue
npobsem, aHanms, 060cHoBaHME, MHTEPNPETaLUUA, NPUHATUE PeLleHn, aganTusHoe obyyeHne, KpeaTmus-
HOCTb (TBOpYECKME HaBbIKN).

B xo4e npenogaBaHMA XMMUN YYUTENA MOTYT UCMOJIb30BaATb Pas/inyHble 3GPEKTUBHbBIE METOAbI C YYETOM
uenen obyyeHua M ypoBHA 3HAHWM M NoTpebHocTel yyawmxca. Ons pauMoHanbHOW OpraHusaumm
npouecca UuenecoobpasHo NPUMeEHEHWE TakUX AEeNCTBEHHbIX MOAX0A0B K NpenogaBaHuio, Kak npamoe
obyyeHne, obyyeHMe HaA OCHOBE 3aNpocoB, COBMeCTHoe 0b6yuyeHue, NpobaemHo-LEeHTPUPOBaHHOE
obyyeHue, YTeHUe Ans obyyeHusa, NMPOeKTHoe obyyeHue, npakTuyeckasa paboTa, cocTaBneHue KapTbl
NOHATUIN U Ap.
Tembl B y4eOHUKE M3N0XKEHDbI B NOCNEA0BaTENbHOCTY, COOTBETCTBYIOLWEN 3Tanam moaenum 5E («MoTtusa-
uma» (Engage), «MccneposaHune» (Explore), «O6bsacHeHue» (Explain), «3akpenneHue» (Elaborate) wm
«OueHuBaHue» (Evaluate)), a obyyeHne nponcxoamuT He Hanpamyto, a NyTemM pasgeneHma npouecca Ha
onpeaeneHHble 3Tansbl.
Yyauwmecs:
- Ha sTane “MoTuBaumMa” BOBAEKAlOTCA B OOCY)KAEHME C MOMOLLbIO 3HAaKOMOM CUTyauum u
OTHOCALLMXCA K HEW BOMPOCOB;
- Ha 3Tane “UccnepoBaHne” BbINOAHAOT NpaKTUYeCcKMe paboTbl B Lie/sSX NOy4eHUA OTBETOB Ha
Bonpochkl 3 6nokos “LestenbHoctb” U “Mogyman-0beyan-MNoagenuncy”;
- Ha 3aTane “O6bsAcHeHMe"“cnywWwaoT 0606UeHNe yunTenem 3HaHui, NoNyYeHHbIX MMM Ha 3Tanax
MOTMBALINU N OEATENbHOCTU, N 06 BACHEHWE HOBOW TEMbI;
- Ha 3Tane “3akpensieHne” OTBeYalOT Ha BOMPOCHI, PelalT 3a4a4ynm W BbIMOJHAIOT 3a4aHuA,
npeacTaBaeHHble NoA 3aronoBKom “MNprumeHnTe nonydeHHble 3HaHUs";
- Ha aTtane “OueHMBaHUE” C MOMOLLBIO BONPOCOB U 3aZaHUI , NpenCcTaBAEHHbIX NO4, 3ar0/I0OBKOM
“MNpoBepbTe NOAYYEHHbIE 3HAHUA”, N3MEPAIOT YPOBEHb YCBOEHWS TEMbI.
BNOKM «3HaeTe N BbI?» BKAOYEHbI B yYebHble TeMbI /151 NPeACTaBAEHNA YYaLLMMCA UHTEPECHbIX
$aKToB M MHPOPMaLIMKM O NPUPOAE, UCTOPUN HAYKWU, NOBCEAHEBHOM YKNU3HU N TEXHONOTUSAX.

B CcTpyKType pasgena nocne M3NOXMEeHUA KaxKAoW TemMbl nocnefoBaTeNbHO NpeAcTaB/eHbl
6n0oku “Hayka, TexHonorus, xusHb”, “Mpoekt”, “3akntoueHne” n “O6obwarouime 3agaHua”. B 61oke
“Hayka, TexHo/1I0rus, XXMU3Hb"” NPMBOAATCS MaTepuranbl AN YTEHUS 06 3BONOLMM 3HAHUN, CBA3AHHbIX C
TEMOW pasgena, Ux NPUMEHEHMU WU BO3MOMKHbLIX HAMpPaBiEHMAX pPa3BUTMA. ITU MaTepuasbl He
CYMTAIOTCA OLLEHOYHbIMW, OHU NpegHa3HayYeHbl MWb AN GOPMMUPOBAHMA Y YYALLMXCA HABbIKOB UTEHUS
W OEeMOHCTpauuM YCBOEHHbIX 3HaHWK. HepgonycTMmo uWcnonb3oBaHWe 3TUX MaTepuasnoB Npu
COCTaB/IEHUM CPEeACTB OLLEHUBAHMUS.

B 610Ke «[poeKT» yyalimecs NPUMEHSAIOT CBOU TeOPETUUYECKNE 3HAHUSA K peasibHbiM NpumMmepam
M3 KU3HKM, CO34al0T MOAENN W AEeMOHCTPUPYIOT CBOWM aHa/JIMTMYECKUE HaBblkM. B 3Tom 6n10Ke
OCYLLECTBAAETCA WHTErpaumsa ¢ npeameTom XuMus onpeseneHHbIX 3HaHUM U HaBbIKOB,
NPUOBPETEHHBbIX UMK NPU U3YYEHUU APYrUX NpegmeToB. HekoTopble M3 NPOEKTOB BbIMOHAOTCS
YYaLMMKNCH CAMOCTOATE/IbHO A0Ma, @ Pe3y/bTaTbl 3TUX NPOEKTOB 06CYKAAIOTCA Ha YPOKaXx.



B 6/10Ke «3aKkatoveHne» U3yYeHHble B pasaese BaXKHble NOHATUA U cBeaeHuA obobuiatoTca B
CXeMax W KapTax MOHATMWA. I3TO MOMOraeT y4yawumca YCBOMTb maTepuan B o0606WEeHHOM W
B3aMMOCBA3aHHOM BUAE.

B 6noke “Ob6obuwatowme 3agaHMa” npeactaB/ieHbl BOMPOCbI U 33a4aHMA MO BCEM TEMaM,
M3y4yeHHbIM B pa3gene. Mo BbINOJHEHMIO YYALLMMMUCA 3TUX BOMPOCOB U 3aZaHUI U3MepPSEeTCA YPOBEHb
OOCTUNKEHMA YYaLLMMUCA Pe3ynbTaToB 0byYeHus.

Kak 1 TeMbl B yuebHUKe, pasaennl MeToanyeckoro nocobus, coaepallme KpaTtkme o63opbl
Tem, paboune cxembl M NPUHUMMBI PAabOTbI C y4eBHbIMM MaTepUanaMm, NOArOTOBAEHbI B COOTBETCTBUM
c mogenbto 5E. B KOHUe Kaxporo pasgena npeacraBneHo oueHuBaHue. Ha ocHoBe npoBeAeHHOro
OLLeHMBAHMA NPENOAABATENN BbIABAAIOT TPYAHOCTU, C KOTOPbIMM CTAZIKMBAOTCA yYalLMecs, cTapatoTca
onpenenntb ciabble CTOPOHbLI B Npouecce 0by4eHUsa U 04HOBPEMEHHO C 3TUM BbIACHAIOT C MOMOLLbHO
onpenenéHHblX CTAaH4APTOB YPOBEHb 3HAaHWMM WM HaBblKOB y4awmxcA. O6beKTMBHOE OLeHMBAHWE
06pa3oBaTeNbHOro NpoLecca AOCTUrAETCA NPU YCIOBUN BCECTOPOHHEW U TOUYHOW peannsauum 3Toro
npoLiecca Ha OCHOBe 3apaHee onpeaeNeHHOro NaaHa 1 NPaBuMabHOrO BbIbopa KpuTepues, METOLOB U
CTpaTernm B COOTBETCTBUMN C NOCTABNEHHOM Le/blo.

CraHpapTbl coaep)KaHUA No npeamety xumusA 3a IX knacc
Bewecmea u npespawjeHus, ux 3Ha4yeHue
Yyawmiica:
9-1.1. O6bACHAET CBOICTBA METaN/I0B U HEMETAN/I0B.
9-1.1.1. O6bACHAET CBOMCTBA 3/1IeMEHTOB 1-11 rpynnbl nepmMoamMyeckon Tabanubl.
9-1.1.2. OnucbiBaeT obuiMe CBOMCTBA NePEXOAHbIX METaN/10B.
9-1.1.3. OnucbiBaeT cnocobbl NO/Ily4eHMA METAJIJIOB U3 UX MUHEPAJIOB.
9-1.1.4. O6bACHAET cBONCTBA 31emMeHTOoB 17-1 rpynnbl nepunoamyeckoi Tabamupi.
9-1.1.5. OnucbiBaeT HEKOTOPbIe CBOMCTBA KanbLMA, aNtOMUHUA, BOAOPOAA,KMCN0POAa, CepPbl, a30Ta,
yrnepoga, pochopa, KpemHus.
9-1.1.6. OnucbiBaeT Nosy4yeHMe, CBOMCTBA M NPUMEHEHWE Cepbl, a30Ta U yrnepoaa.
9-1.1.7. OnucbIBaeT UCMOJIb30BaHWE a30THbIX, KaIMNHbIX U GOCHOPHbLIX YA0OPEHUIA.
9-1.1.8. O6bACHAET cyTb NPON3BOACTBA CTEKA.
9-1.1.9. Ob6bsACHAET Po/ib KPYroBopoOTa yraepoaa B NPpUPoAEe M NPUYMHbI I/106a/1bHOTrO NOTENAEHUS.
9.1.2. O6bACHAET CTPOEHMe, CBOMCTBA M NPUMEHEHUE OpraHUYEeCKUX coegUHEeHUN.
9-1.2.1. OnucbiBaeT 061aCTM NPUMEHEHMA U NPOLLECCHI NepepaboTKm NPUPOAHOro rasa, Hedtn u
KaMEHHOrO yras.
9-1.2.2. OnucbIBaEeT COCTaB, CTPOeHMe, 0bLLMe CBOMCTBA M NPUMEHEHWE aNKAHOB, a/IKEHOB, CMUPTOB U
KapbOHOBbIX KUC/IOT.
Xumuueckue pacyémel
Yyawmiaca:
9-4.1. Oco3HaET Ppu3nyecKnii cMbica NOHATUA “MoNb” U NCNONb3yeT ero Npyu COOTBETCTBYIOLLMUX
pacuérax.
9-4.1.1. Pa3nMyaeT NOHATMA OTHOCUTENbHOW aTOMHOM Macchl (Ar), OTHOCUTENIbHOM MOJIEKYIAPHOM
maccbl (M;) 1 monapHoit maccsl.
9-4.1.2. Pa3bACHAET NOHATUA KOJIMYECTBA BELLECTBA, MOIS, MOJISAPHOTO 06bEMA.
9-4.1.3. PaccuMTbIBaET NJIOTHOCTb M OTHOCUTE/IbHYIO MAOTHOCTb Fa30B HA OCHOBAHUM UX MOJIAPHOMN
Maccbl.
9-4.1.4. PaccunTbiBaeT MACcCOBYHO 40/1t0 (B MPOLEHTAX) U MacCOBOE OTHOLLIEHME 3/1IEMEHTOB B BELLECTBAX.
9-4.2. PaccunTbiBaeT KOJIMYECTBO pPearMpyroLmnx BELWECTB U NPOAYKTOB peaKLuumu.
9-4.2.1. PaccunTbiBaeT Ha OCHOBE CTEXMOMETPUUN KONMYECTBO pearnpyomx BeLLeCTB U NPOAYKTOB
peakuunn. 9-4.2.2. PaccuntbiBaeT BbIXoA, (B MPOLLEHTAX) MPOAYKTA peakLMm 1 CTeneHb YNCTOTbI (B MPOLEHTAX)
NCXOOHbIX BELLECTB.
9-4.2.3. NMpoBOAMT PacU€Tbl, UCMOb3YA NU3MEHEHME SHTANbNUM peaKLnKn, Tena0Tbl 06pa3oBaHNA U
cropaHwms.
9-4.2.4. PaccumnTbiBaeT SHEPreTMYeCcKyH LEHHOCTb MULLM.



MnhaHupoBaHue Ha | nonyrogue

Tema

CopeprkaHue

Neo Tema (noacraHgapTbl) Hacel
Paspen 1. KonnuecTBo BewecTsa

11 OTHOCMTENbHAA aTOMHAA Macca U 9-411 5
OTHOCUTENbHAA MOMIEKYNAPHAA Macca

1.2 KonunyectBo BellecTBa 9-4.1.2 3

13 MonapHaa macca 9-4.1.2 3

1.4 MonspHbIn 06BEM. 3akoH ABoragpo 9-4.1.2 3

1.5 MAOTHOCTb ra3oB M OTHOCUTEIbHAA NNOTHOCTb 9-4.1.3 3
HayKa, TeEXHON0ruA, }U3Hb 1
MpoekTt 1
3aka4eHne 1 NoBTOpPEHMe pasaena 1
Manoe cymmaTtmsHoe oueHmnBaHme (MCO)-1 1
BCElO NO PA3AENY 18

Pasgen 2. Pac4yéTtbl N0 Xumuyeckum Gpopmysiam U ypasHeHUAM

2.1 MaccoBas 4018 1 MaccoBOe OTHOLWEHNE 9-4.1.4 3

2.2 BblBOA, NPOCTENLLMX U UCTUHHDBIX popmyn 9-4.1.4 2

2.3 PacyéTbl N0 XMMUYECKMM YPABHEHNAM 9-4.2.1 3

2.4 BbIxoa XuMu4yecKkom peakumm 9-4.2.2 3
HayKa, TeEXHONI0ruA, }U3Hb 1
MpoekT 1
3aKkn4veHue 1 NoBTOpeHUe pasagena 1
Masnoe cymmaTtmBHoe oueHmBaHue (MCO)-2 1
BCEro No PA3OENY 15

Pasgen 3. Tepmoxumua

3.1 DHTanbnma 9-4.2.3 3

3.2 MN3mepeHune TennoTobl 9-4.2.3 3

3.3 N3meHeHWe cTaH4APTHOM 3HTanbnun. 3aKoH lecca 9-4.2.3 3

3.4 JHeprua cBAasn 9-4.2.3 2

35 PacuyéT sHepreTMyecKomn LEHHOCTM NPOAYKTOB 9-4.2.4 )
NUTaHMA
HayKa, TeXHON0rnA, }U3Hb 1
MpoekT 1
3aka4eHne 1 NoBTOpPEHMe pasaena 1
Masnoe cymmaTtmsHoe oueHmnBaHme (MCO)-3 1
BCEro No PA3OENY 17
Bonblwoe cymmatneHoe oueHunsaHue (6CO)-1 1
BCEIro no 1 nonyroguvto 51




MnaHunposaHue Ha Il nonyrogue

Tema CopeprkaHue
Ne Tema (HOAACT:Hp,aprI) Haces
Paspgen 4. Metannbli

4.1 Ob6Lwan xapaKTepnucTUKa MeTannos 9-1.1.3 2

4.2 LLlenoyHble meTannbl 9-1.1.1 2

4.3 Kanbumit. }EcTKoCTb BOAbI 9-1.1.5 2

4.4 MepexoaHble 31emeHTbl. MPOM3BOACTBO YYryHa U CTanu 9-1.1.2 2

4.5 Kopposusa 9-1.1.2 2
HayKa, TeXHO/10TuA, }U3Hb 1
MpoekT 1
3aKkaro4eHne 1 NOBTOpPEHMe pasgena 1
Manoe cymmaTtusHoe oueHusaHue (MCO)-4 1
BCEro nNo PA3QENY 14

Paspen 5. Bo3ayx n soga

5.1 Bo3ayx 9-1.1.5 2

5.2 3arpA3HeHne Bo3ayxa 9-1.15 2

5.3 Bopaa 9-1.1.5 2

5.4 MapHMKoBbIe rasbl U rnobasbHoe notenaeHme 9-1.1.5 2
HayKa, TeXHOI0ruA, }U3Hb 1
MpoekTt 1
3aKka4eHne 1 NoBTOpeHMe pasgena 1
Manoe cymmaTtmsHoe oueHuBaHme (MCO)-5 1
BCEro no PA3QENY 12

Paspgen 6. Hemetannbli

6.1 anoreHbl 9-1.1.4 2

6.2 Bogopoga, a3oT n ammmak 9-1.1.5,9-1.1.6 2

6.3 YnobpeHus 9-1.1.7 2

6.4 Cepa n eé coeguHeHunA 9-1.1.6 2

6.5 Yrnepog v ero coeguHeHmns 9-1.1.6,9-1.1.8,9-1.1.9 2
HayKa, TeEXHO/10TUA, }U3Hb 1
MpoekTt 1
3aKkaroueHne 1 NoBTOpPEeHMe pasgena 1
Manoe cymmaTtusHoe oueHusaHue (MCO)-6 1
BCEro no PA3QENY 14

Pasgen 7. OpraHuyeckue coeguHeHuA

7.1 doccmnbHOe TONAMBO 9-1.2.1 2

7.2 Yrnesoaopoabl. KpekuHr 9-1.2.2 2

7.3 CnupTbl U KAPOOHOBbIE KMCAOTDI 9-1.2.2 2
HayKa, TeXHON0rumA, }U3Hb 1
MpoekTt 1
3aka4eHne 1 NoBTOpPEHMe pasaena 1
Manoe cymmaTtusHoe oueHusaHue (MCO)-7 1
BCEro No PA3OENY 10
Bonblwoe cymmatneHoe oueHunsaHue (6CO)-2 1
BCEro no Il nonyroguto 51




1-v PASAEN KonunuecrtBo BelecrBa

Konu- Pabouasn
YyebHUK
Ne Tembl HasBaHue 4yecTtBo TeTpagb
9 (ctp.)
acoB (cTp.)
Tema 1.1 OTHOCUTEeNbHasA aTOMHAsA Macca U OTHOCUTE/IbHaA ) 3 3
MOJIEKYNAPHAA Mmacca
Tema 1.2 Konunyectso Belectsa 3 13 7
Tema 1.3 MonapHaa macca 3 19 11
Tema 1.4 MonsapHbIi 06BEM. 3aKoH ABoraapo 3 23 15
Tema 1.5 MNOTHOCTb ra3oB M OTHOCUTENbHAA MNJOTHOCTb 3 27 19
Hayka, TexHon0rma, XunsHo 1 31
MpoekT 1 32
O606LwatoLmin ypokK (3akntoueHre n obobuatollme 3agaHns) 1 34 22
MCO-1 1
BCElro 18

KpaTkuit 0630p pasgena

B aTOM pasgesne yyawmeca 03HaKOMATCA C TAKMMU NMOHATUAMM, KaK “OTHOCUTENbHAn aToMHasa macca”,
“OTHOCMTENbHAA MONeKynApHaa macca”, “oTHocuTenbHas ¢opmynbHas macca”, “KonmMyecTBo
BelecTea”, “monspHas macca”, “MonapHbii 06bEM” M “OTHOCUTENbHAs NAOTHOCTL”, HayyaTcs
PaccYnTbIBATb OTHOCUTE/IbHYIO MONIEKY/IIPHYIO MACCy U OTHOCUTENbHYIO GOPMYIbHYIO MACCy BELLLECTB,
OCMbIC/IAT CYLWHOCTb MNOHATUA “MONIb” — OCHOBHOM eAMHULbI U3MEPEHMA KOAMYECTBA BeELLECTBa,
YCTaHOBAT B3aMMOCBA3b MeXAY KOJIMYECTBOM BeLLecTBa, Maccor, OObEMOM M YMCIOM MONEKYAN,
HAy4aTCcs Haxo4MTb OCTa/ibHble BE/IMYUHbI MO OLHOW U3BECTHOWN BEIMYUHE, PACCYMTLIBATL MNAOTHOCTb
rasoB, a TAKXe OTHOCMTE/IbHYIO MIOTHOCTb OAHOrO rasa Nno OTHOLIEHMIO K APYromMy rasy. 3TW 3HaHWA
NO3BO/IAT YYaLLMMCA C TOYHOCTbIO ONpeaensaTb KOIMYECTBA BELLECTB, @ NPU U3YYEHUM MOCNenyoLWmX
pa3fenoB — MpPaBUIbHO BbINONAHATL XMMMUYECKME PacyéTbl M aHAM3UPOBATb KONMYECTBEHHble
XapaKTEPUCTUKN Pa3/IMYHbIX XMMUYECKUX npoueccoB. N3 pybpukm “HayKa, TexXHO/MOrns M Ku3Hb”
yyallmecs y3HaloT 0 HaydyHoM geaTtenbHOCTM Ameaeo ABoraapo, 0 GOpPMUPOBAHUM NOHATMA “Mmonb” n
€ro 3Ha4YeHUn 419 XMMUYECKOM HayKW, a TakKe NpoBeayT AUCKYCCUM Ha 3Ty Temy. B pasaene “lMpoekt”
yyalmecs, onmMpasncb Ha NOHATUA “"KoanYecTBo BelecTBa”, “MonspHana macca” n "MonspHbIN 06bEM”,
byayT onpenenaTb KOMYECTBEHHbIE XapPaKTEPUCTUKM MPOLLECCOB, MPOUCXOAALMX B NOBCEAHEBHOM
KU3HKU, U yAy4lwaT TEM CaMblM CBOW BblYMCANTENIbHBIE HABbIKM, MPOAEMOHCTPUPYIOT NMpaKTUYecKoe
3Ha4YeHMe XMmum, byayT NPOBOAUTb PACcYETbl Ha OCHOBE BblOPaHHbIX 06PA3LLOB TOMN/IMBA U CPABHUBATL
NnoJiydeHHble pe3ynbTaTbl C AUTEPATYPHbIMU AAHHbIMM U MHOPMaALMEN M3 MHTEpPHET-Pecypcos,
NpoBeayT CTaTUCTUYECKME aHA/IM3bl, CBAI3AHHbIE C OXPaHOM OKpY:KaloLLeln cpesbl.

BseaeHue B pasgen

Bo BBOAHOI 4acTM pasgena NPUMBOAUTCA WHOOPMAUMIO O HEKOTOPbIX HayYHbIX MCCAeLO0BaHMUAX
aHrAnicKoro y4éHoro [xoHa JanbToHa. MpeacTaBnns 3TOT pas3gen, yunTenb coobLaeT yyallmmes, 4to
[anbToH BNepBble BBEN B XMMUIO NMOHATUE “OTHOCUTENbHAA aTOMHAA Macca”, U KOHUEHTPUPYET WX
BHMMaHME Ha TOM, YTO 3TO NOHATUE B AaNbHENLEM NPONOXKUAO NYTb ANA NPOBEAEHUA XUMUYECKUX
pacyéTtoB. 3aTem yunTenb 06paLLaeTcs K Kaaccy ¢ Bonpocom: ”Maccel amomos pasHeix 31eMeHmMo8
pasnuyHel. [aa 4e2o A67149emcsa 8aHHbIM CpasHeHuUe macc seuwjecms?” B pesynbTaTe obcyaeHUn
BbISIBNIAETCA, YTO CpPaBHEHME MacC BeL.,eCTB WUCMONb3YeTcA Npu NPOBEAEHUU Pas3/IMYHbLIX PACYETOB.
Ob6cypeHne npoposKaeTcs Bonpocom: "Kakue 803MOMCHOCMU, MO sawemy MHeHUlo, 0aém Ham
u3y4yeHue sewecms nocpedcmseom mamemamu4yeckux 3akoHomepHocmeli?” Ha sToT Bonpoc yyalmecs
MOryT OTBeYaTb No-pasHomy. Hanbonee nogxogawmmm moryT 6biTb OTBETHI “OnpenenaTb KOANYECTBO
BewecTBa”, “paccumTtaTb maccy BellecTBa”, “paccumTaTth, Kakaa macca noTpebyetca gna nposeaeHuUs
peakumn”, “3apaHee NPOrHO3MpoBaTb, CKOJIbKO MpoAyKTa byaeT nosiyyeHo B xode peakuun” u T.A4.
ObcyKaeHMe 3aBepluaeTcs o4vyepedHbiM Bonpocom: “Ymo 8bi noHumaeme Moo  8blpaxceHUem
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“konuvyecmeo seuwjecmea”?” Ha Hero yyalimeca moryT oTBeTUTb: “macca BelecTsa”, “macca 06bEma”,
“4UnCNo YacTuL, U3 KOTOPbIX COCTOUT BeLecTBo”. Yuutenb coobluaeT yyallMmca, YTo AaHHbIA pa3gen
6yneT B OCHOBHOM MOCBALLEH XMMWYECKMUM pacyéTam M nepexoamT K 06bACHEHMIO NepBoit Tembl
pasgena.

OTHOCUTEeNbHAA aTOMHAA Macca U OTHOCUTENIbHAA

Temall  monekynapHaa macca (2 yaca)
® YyebHuK: cTp. 8
¢ Pabouas TeTpaab: cTp. 3

MNopactaHpapTol 9-4.1.1

Lienn obyyeHus MOHMMAET CYLHOCTb MOHATUA “OTHOCUTENIbHAA aTOMHas macca
PaccunTbiBaeT OTHOCUTE/IbHYIO aTOMHYH Maccy Ha OCHOBaHUK
pacnpocTpaHeHns N30TonoB B Npupoae

PaccunTbiBaeT OTHOCUTE/IbHYIO MOJIEKYIAPHYIO Maccy
PasnunuyaeT noHATMA “OTHOCUTE/IbHAA MOIEKYAAPHAn macca”

n “oTHocuTenbHan popmynbHasa macca”

PaccunTbiBaeT OTHOCUTEIbHYIO GOPMYNbHYIO Maccy

”

Hasbikn XXI BeKa HaBbIK KPUTUYECKOrO MbILWNEHNA, YMEHUE KOPPEKTUPOBATL
CYLLECTBYHOLUME NYTU PELLUEHUA, yMEeHNE 0BOCHOBbIBATb CBOE MHEHME,
HaBblK 064yMbIBaHUA NyTel pewweHns npobiembl

BcnomoraTtenbHble I'Iepmop,mquKaﬂ Ta61w|u,a

cpeacrtea

DNeKTPOHHbIE pecypcbl
KpaTKuit nhaH ypokKa
MotuBauma. O6bACHEHME CMbICa M 3HAYEHUA WCMNO/Ab30BAaHMA OTHOCMTENIbHOM Maccbl AnA
BblPa*KEHMA MacCbl aTOMa BMECTO ero MCTUHHOM Macchbl.
O6bacHeHne. O6bBACHEHME CYWHOCTM TMOHATUA “OTHOCMTE/NIbHaA aToMHasa Mmacca”, pacyér
OTHOCUTE/NIbHOM aTOMHOM Maccbl, UCXOAA W3 PaACNpPOCTPAHEHUMA W30TOMOB B MNPUPOLE, PaCYET
OTHOCUTE/IbHOM MONEKY/NAPHON MacCbl U OTHOCUTENIbHOM GOPMY/bHOM Maccbl, pasnyYyeHue
(anddepeHumauusa) mexay NOHATUAMKU “OTHOCUTENbHAs MOJIEKYAApHaa macca” n “oTHocuTesbHas
dopmynbHaa macca”.
UccnepoBaHue. PacyéT OTHOCUTENBHOM aTOMHOM Maccbl HA OCHOBE Pa3/IMYHbIX “CTaHAapTOB”.
3akpenneHue. YuebHuk: 3a4. No1-3. PT: Ne1-12.
OueHuBaHme. [lOHMMAHME CYLWHOCTM MNOHATUS  “OTHOCUTENbHAA aTOMHas macca”, pacyér
OTHOCUTE/NIbHOW aTOMHOM MacCbl Ha OCHOBaHMW PACNPOCTPAHEHWA M30TOMOB B MPUPOAE, PaACHET
OTHOCUTE/NIbHON MOJIEKYNAPHOM MAcCbl U OTHOCUTENbHOM GOPMYbHON MacChbl, pa3nYeHne NOHATUM
“oTHOCMTEeNbHaA MonekynspHasa macca” u “oTHocuTenbHas dopmynbHas macca”.

YunTenb 3HaKOMUT yyawmxca ¢ uHGopmauuen, npeacraBieHHOM BO BBOAHOM YacTu
Tembl. ONMCaHHYO B 3TON YacTM CUTYyaLMIO MOXKHO TaK¥Ke OpraHM30BaTb B Kaacce B HarnagHon popme.
YunTenb NPMHOCUT B KNACC KAMELLKW PasHOro pasmepa W NpoCUT YYalLMXCAa CPaBHUTb MX maccbl. s
3TOro OH NpejasiaraeT B3ATb B Ka4ecTBe «3Ta/ioHa» OAUH U3 KaMelKoB. Mcxoaa U3 maccbl BbIBpaHHOTo
KaMellKa, yJalimeca onpesenstoT Maccy BCeX OCTa/IbHbIX. 3aTeM MHMLMUPYeTCA 0bcyKaeHne Bonpoca:
“B uem npeumywiecmso 8blbopa “eduHuybl 8blbOpPKU” 078 nposedeHUA cpasHeHUA?” Ydauwmecs
NPUXOAAT K BbIBOAY: KAaK BCE BENIMYMHbI UMEIOT eAUHULY M3MEPEHUA, TaK U ANA AAHHOM BeNYMHbI
[0/1)KHa ObITb BbibpaHa Takaa eaAnHMLUA. B TaKOM c/lydae BCe KaMellKW CPaBHMBAKOTCA C OAHOM M TOM XKe
“Mmepoit”, To ecTb Macca Kaxa0ro KamellKa OLeHNBaeTCcAa OTHOCUTE/IbHO OAHOM U TOM e eANHULbI, YTO
ynpolLuaeT cpaBHeHUe nx macc. ObeyKaeHMe Npoao/KaeTcs BONpocom “Ecau mol usmeHUM “eduHuyy
8bI6OPKU”, U3MeHAMCA 71U makxie ornpedesasemMsle Hamu 4ucaa?” B pesynbTaTte 06CyKAeHMA
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YCTaHaB/AMBAETCA, YTO 3TU UYMCNA WU3MEHATCA, NOCKOJAbKY NPU W3MEHEHUW eAMHULblI U3MepeHus
“3HauveHMe” maccbl KaMellKa OTHOCUTENIbHO 3TOM eAMHULDbI TaKXKe M3MeHseTca. Hanpumep, Kamellek,
Macca KOTOPOro OTHOCUTENIbHO Mpeablaylien “mepbl” coctaBnana 3 eauHULbI, MOXET COCTaBAATb 6
egmHnu, 1,5 eanHuubl, 0,5 eanHML U T. 4. B 3aBUCMMOCTU OT HOBbIX BblBpaHHbIX “Mep” (eanHuL,
namepeHus). O4HaKO UCTUHHAA Macca KaMellKa B 3TOM C/ly4ae He MEHSIETCA, Mbl BCETO /IMLLb Bblpakaem
€é B Apyron eauHULE U3MEPEHUA. 34eCb yUUTEb NEPEBOANUT OOCYKAEHMUE K XMMUYECKOMY acheKTy
gonpoca. OH HaNOMWHAEeT y4yalWMMCA, YTO aTOMbl YPe3BbIYAMHO Manbl, M 0OpaLLAETCA K HUM C
BOMpocamu: “Bo3MOXCHO /U UCMOMAb308aHUE OAHHO20 Memoda 015 pacyéma maccel amomos? Ymo 6ol
8bl NPeodaoXUAU 078 3mozo?” Yyawmeca oteeyatoT: “[1a, BO3MOXKHO. MOCKONbKY aTOMbl YPE3BbIYaNHO
Masibl, Mbl HE MOEeM onpeaennTb Mx maccy. MNostomy ANA CpaBHEHUA MACCbl ATOMOB Mbl MOMKEM
BbI6paTb OANH U3 aTOMOB B KayecTBe “3TasioHa”, a 3aTeM MacCbl BCEX NMPOYNX aTOMOB CPaBHUBATL C 3TUM
cTaHaapTom”. Mo 3aBepLlIeHUM 06CYKAEHUA YYUTEND NEPEXOANT K CNeaytoLLeMY STany ypoKa.

Yuntenb coobLaeT yyawmmes, YT 3a CTaHAAPT 411 BbIPaXKeHUA MAcCbl Pas/INYHbIX
aTomoB npuHMmaetca 1/12 maccel aToma u3oTona yrnepoga-12, u oTmedaer, 4TO BeaUUMHa,
NnoJslydYeHHas B pesy/bTaTe CPaBHEHUSA, HAa3bIBAETCA “OTHOCUTENIbHO aTOMHOM Maccoin”. 3aTem yuuTeb
aKLEHTMpPYET BHMMaHMe yyalwmxca Ha 61oke “3HaeTe num BbI?” OH ccblnaeTca Ha NPUBEAEHHYIO B 3TOM
610Ke WUCTMHHYIO Mmaccy atoma yraepoga (1,99 - 1072 r), U noauYépKMBaeT, YTO B BbipaXKeHUK
“OTHOCUTeNIbHAA aTOMHas macca” cfoBo “OTHocuTesbHas” Kak pa3 yKasbiBaeT Ha TO, YTO OHO He
OTHOCUTCA K UCTUHHOM Macce U PacCuYMTbIBAETCSA KaK OTHOLEHME MacCbl 04HOr0 aToOMa K Macce Apyroro
atoma. TaK, OH OTMeYaeT, YTO MOCKO/IbKY Macca aToma BoAopoaa pasHa 1/12 maccekl atoma yriepoga-
12, To Ar(H)=1, a macca atoma Kucnopoga B 16 pa3 6onblue 1/12 maccbl atoma yrnepoga-12,
cneposaTenbHo Ar(O)=16. [lanee yyuTenb HanoOMWUHAET YYeHMKaM 06 M3/10KEHHOM BO BBeAEHWUU
mMmaTepuane, MOACHAA, YTO MacCbl aTOMOB 3/IEMEHTOB MOXHO CpPaBHMBATb Ha OCHOBAHUM WMX
OTHOCUTE/IbHbIX aTOMHbIX Macc, M 0bpaLlaeT BHUMaHWE yYeHUKOB Ha NPUBEAEHHYIO B y4eOHUKe Cxemy.

B kauectse cranpapra ana Artom cepbl TAXKenee atoma

OTHOCMTE/IbHOW aTOMHOM
Kucnopopa B fBa pasa.

maccbl ucnonbayerca 1/12 E—
maccbl atToma yrepopga-12,

. c o
@ o @)
1 1 | 1 1 1 1 1 |

1 12 16 24 32

l ]

Atom yrnepopa Taxenee ATOoM MarHua TAXenee atoma

aroma sogopoaa 8 12 pas. Kucnopopga s 1,5 pasa.

Mcnonb3ya AaHHYO CXeMy, Y4Yalimecs CPaBHWMBAMOT WCTUHHbIE MAcCCbl 3/1EMEHTOB, MCXOAA M3 UX
OTHOCUTE/IbHbIX aTOMHbIX MacC. AHa/NIOTMYHO MOMKHO CpPaBHMBATb M MacCbl 3/1€MEHTOB, He
npeacTaBNeHHbIX Ha @aHHOM CXeme, K MpUMepy, Maccbl KUCIOPOAA U FeNns, KPEMHMA 1 a30Ta, Meay U
KMcnopoga 1 T.4. 3aTeM yumTeNb HaNnOMMHAET yYalMMCs, YTO MHOTMe BCTpeyalowmecs B Npupoae
3/1IeMEHTbI NpeacTaBAAOT cobol cMecb M30TOMOB, M OTMEYAEeT, YTO OTHOCUTE/IbHAA aTOMHas macca
3/1IEMEHTOB PaCcCUMTLIBAETCA KaK CpefHee 3HayeHWe MacCOBbIX YMCesN M30TOMOB C YYETOM MX
pacnpocTpaHéHHOCTM B Npupoae. B aToi cBA3M yyalmeca BCNOMUHAIOT NOHATME “cpegHee maccoBoe
yncno”, ¢ KOTOpPbIM OHW MO3HAKOMUAUCL MO y4ebHUKy “Xumua” gna 7 knacca (I yacTtb, cTp.43).
Yyalumecs caMocToATeIbHO BbINONHAIT 3a4aHuna 13 610ka “Mpumepsbl” U BbIYUCAAIOT OTHOCUTENbHYIO
aTOMHYIO Maccy X/opa. 3aTem OHU GOopMyIMpyloT Hosee ToyHOe onpeaesneHMe OTHOCUTENbHOM
aToMHOM Maccbl (“OTHOCMTeNbHana aTOMHas Macca — 3TO OTHOLIEHWE CpefHero MaccoBOro 4Yucna
M30TOMNoOB 3/iemMeHTa K 1/12 maccbl aToma yrnepoga-12”) v oTmeyatoT, 4To maccosoe uyucao (A)
OTHOCUTCA K OTAE/IbHOMY aTOMY, @ OTHOCUTE/IbHAA aTOMHaA Macca — K CMeCcu NpMpPoaHbIX N30TOMOB.
YuynTtenb 0TMEYaeT, YTO OTHOCUTE/IbHbIE aTOMHbIE MaCCbl HaMboee YacTo MCMONb3YEeMbIX B 3a4aHUAX
3/1eMeHTOB NpeAcTaB/ieHbl B y4ebHuKe (cTp. 10).



Z(ee) |10 ): 17138 YynTenb HanpaBaaeT BHUMaHME yyalumnxca Ha 610K “eatenbHocTb”. B aTom 610Ke

npeacrtasaeHbl

pacyéTbl

OTHOCUTE/IbHbIX aTOMHbIX MacC nMNpu Yycaosuun

BbIOOpa pasINYHbIX

“ctaHpapTos”. Ha ocHoBe 3TUX PacyéToB yyalimeca AOMNOAHAOT NpuBeaéHHble Tabanubl. Hanpumep,
€C/IN B KayecTBe CTaHAApTa BblbpaH aTom renva-4, pna BeAeHUMA PacyéToB CHavana onpepensetcs
KoadpodumumeHT k=12/4=3, 1 BCe OTHOCUTENbHbIE aTOMHbIE MaCCbl YMHOXAtOTCA Ha 3.
a. OTHoCUTEeNbHO renva-4 B KayecTse CTaHAapTa:

dnemeHT | A, B nepuogmyeckon | A; OTHOCUMTENbHO dnemeHT A: B nepuoanyeckon | A, oTHOCUTENbHO
Tabanue HOBOrO CTaHZapTa Tabanue HOBOrO CTaHAapTa
H 1 3 S 32 96
C 12 36 Cl 35,5 106,9
N 14 42 K 39 117
0} 16 48 Ca 40 120
Na 23 69 Fe 56 168
Mg 24 72 Br 80 240

b. OTHoCcKTeNbHO KMcnopoaa-16

B KayecTBe cTtaHaapTa (k=3/4):

dnemeHT | A;B nepuogmyeckoirt | A; OTHOCUTENIbHO dnemeHT A B nepmnogmyeckomn A OTHOCUTENBHO
Tabanue HOBOrO CTaHAapTa Tabnuue HOBOrO CTaHAapTa
H 1 0,75 S 32 24
C 12 9 Cl 35,5 26,625
N 14 10,5 K 39 29,25
o 16 12 Ca 40 30
Na 23 17,25 Fe 56 42
Mg 24 18 Br 80 60

c. OTHocuTeNbHO Kanbuma-40 B KavecTtse ctaHgapTa (k=3/10):

dnemeHT A B nepuogmyeckomn A OTHOCUTENbHO dnemeHT A B Nnepuogmnyeckom Ar OTHOCUTENBHO
Tabanue HOBOFO CTaHAApPTa Tabnuue HOBOrO CTaHAapTa
H 1 0,3 S 32 9,6
C 12 3,6 Cl 35,5 10,65
N 14 4,2 K 39 11,7
o 16 4,8 Ca 40 12
Na 23 6,9 Fe 56 16,8
Mg 24 7,2 Br 80 24

Janee yuntenb opraHusyeTt O6CV)KAEHME Ha OCHOBE BOMNPOCOB, NPeacTaB/IEHHbIX B 3TOM 6n0oKe.

1. Mpu sblbope KaKkoeo “cmaHdapma” NPUHAMbIe OMHOCUMenbHblE AMOMHbIE MACCbI 3/1eMeHMos
yMeHbwamcA 8 08a pasa?
[Omsem. B amom cnyyae k=1/2. 1/2=12/A.(cmaHdapma), omctoda A.(cmaHdapma)=24. 3mom
anemeHm — maaHul.]
2. Yemy 6ydym pasHbl omHocumesibHble AMOMHbIEe MACCbl 31eMeHmMo8, ecau 3a “cmaHdapm”

1 o o
NMpUHAMb a maccel amoma azoma? O6OCHyum€ csou omeem.

1 1
[Omeem. Ecnu 8 kauecmee “cmaHOapma” emecmo T, Maccel usomona yenepooda-12 83ames o

maccel uzomona aszoma-14, npu pacqéme nosy4umca mo xe camoe 4yucrio, cnedosamesnbHo

pe3sysbmam He u3/weHumc;7.]
3. Ecnu omHocumenbsHble maccel 014 MOJIEKYT pACCHUMbIBAOMCA MAK X e, KaK U 0n4 amomos, m.e.

no

1
OMHOWEHUK K —2 maccel amoma 12C, MmO KAaKo8bl 3Ha4YeHUA OMHOCUMesibHbIX MOSIEKYTAPHBIX MACC
HzO, SOz, NH3 u H2504?

[Omsem.
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Ana H0 — 1+1+16=18.

LAna SO, — 32+16+16=64.

Mna NH; — 14+1+1+1=17.

Ana H,SO4— 1+1+32+16+16+16+16=98.]

4. Paccyumatime amy genu4uHy 01 Oz, CO; u H3PO,, npuHas 3a “cmaHdapm” “He.
[Omesem.

1
Mpu evibope 8 Kayecmae “cmaHdapma” =, Maccel amoma yenepooa-12 omHocumenbHaA

monekrynsapHasa macca Oz pasHa 16+16=32. Toeda npu evibope 2enusa umeem k=3, u uckomas
senu4uHa cocmasum 32 - 3=96. CoomeemcmeeHHo 0418 CO; (12+16+16=44) nonyuyum 44 - 3=132, a
0014 H3PO, (1+1+1+31+16+16+16+16=98); 98 - 3=294.]
3aTem yuuTenb aKUEHTUPYeT BHMMaHME y4alumxca Ha Bonpoce 3 w3 610Ka
«[JeATenbHOCTb» U NOACHAET, YTO ANA MOJIEKY/1 3TO YMCNO HA3bIBAETCA “OTHOCUTEIbHON MONEKYNAPHON
maccoit”. Yuntenb OTMEYaeT, YTO OTHOCUTENbHAA MONEKYNApPHaA Macca BELLecTBa PaBHA Cymme
OTHOCMUTE/IbHbIX aTOMHbIX MAacC aTOMOB, BXOAALMX B COCTAB €ro MOJIEKY/Ibl. 3aTeEM OH 3aMnuUCbIBaeT Ha
nocke ¢opmynbl pasanyHbix Bewects (N2, Ps, Ss, N2O, SOs, P,0s, N,Os, HCIOs, H,COs, H4P207 1 ap.) m
npeasiaraeT paccyMTaTtb UX OTHOCUTE/IbHbIE MOJIEKYASAPHbIE MacCbl, NPOBEPAET WHAUBUAYAJIBHO
OTBETbI YYALLMXCA U, EC/IU BOSHUKAET HEOOXOAMMOCTb, AAET NOSICHEHMA. 3aTEM YYMTENb HANOMUHAET,
YTO MOHATUE “OTHOCUTENIbHOW MONEKYNAPHOM MACCbl” OTHOCUTCA K MOJIEKYNaM, a XMMWUYECKMe
COeAMHEHMA C MOHHBIMM CBA3AMM HE CYLLLECTBYIOT B BUAE MosieKkya. OH OBOAMUT A0 UX BHUMAHWA, YTO
Nno 3TOM NPUYUHE ANA UOHHbIX COeANHEHMUA BMECTO MOHATUA “OTHOCUTEIbHAs MOIeKy/IApHas macca”
nucnosibsyetrca noHaTMe  “oTHocuTenbHas ¢opmynbHaa macca”. YumTenb 3anucbiBaeT Ha [OOCKe
dopmynbl pasnunuHbix Beuects (Ca0, Na,O, Al,03, MnO,, K,COs, NasPO4, Ca(NOs),, Alx(SO4)s, Cas(PO4),
W 4p.) M NpeanaraeT B TaKOM e NopaAKe paccinTaTb UX OTHOCUTE/IbHbIE POPMY/IbHbIE MACChI.
Yuutenb npepnaraer yvyawMmca BbINOAHUTb 3afaHuAa U3 pybpuku “MpumeHuTte

noJsiydeHHble 3HaHUA". B aTom B10Ke NpeacTaBieHbl TPU 3a4aHuA.
1. icnonb3ya npueeaéHHbIe AaHHble N0 PacnpPoCTPaHEHHOCTM M30TOMOB, paccunTamTe
OTHOCUTE/IbHbleaTOMHbIE MAcCbl 31emeHToB.14
a) bop: 20% B-10 1 80% B-11
b) Meab: 69% Cu-63 1 31% Cu-65
[Omeem.
a)(20-10+80-11)/100 = 1080/100 = 10,8
b) (63 -69 +65-31)/100 = 6362/100 = 63,62.]
2. dnemeHT xn0p coctouT us nsotonos Cl-35 n CI-37. PaccumTalite cogepaHne M30TOMNOB B
npupoaHon cmecu (B %), 3HanA, YTO OTHOCUTE/IbHAA aTOMHAA Macca afiemMmeHTa pasHa 35,5.
[Omeem. Aonycmum, ymo pacnpocmpaHeHue 8 rpupoode xaopa-35 coomeemcmayem x%, a xnopa-37
— (100—x)%. Toeda pacyém bydem npou3sooumbCs caedyrouum obpa3om:
(35 - x+37-(100—x))/100 = 35,5; x = 75%; 100-x=25%.]
3.1.H,O 1. CO; [Il. NaCl IV. Mg(NOs), V. CgH1206
a. [lna Kaknx u3 npuBeAEHHbIX BELLECTB PAaCCYMUTLIBAETCA MX OTHOCUTEIbHAsA MONEKYAAPHaA Macca, a
ONA KaKMX — OTHOCUTeNbHan GopmysibHas macca?
b. Paccuntaite M, KaxKaoro BellecTea.
[Omeem.
a. MockonbKy H>0, CO; u CsH1,06 cocmosam u3 moneKys, 0718 amux seu,ecma Ucnosnb3zyemcs noHamue
“omHocumensHaa monekynapHaa macca”, a NaCl u Mg(NOs), — sewjecmea ¢ UOHHbIMU CBA3AMU U He
06pa308aHbLI  MOAEKYAAMU, MN03MOMYy 0758 HUX UCMOAb3yemca [oHAmue “omHocumesnbHas
¢opmynsbHaa macca”.
b. M(H,0)=2-1+16=18

M,(COz)=12+2-16=44

My(NaCl) =23 + 35,5 =58,5

M(Mg(NO3);) = 24 + (14 + 3 - 16) - 2 = 148.]
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O6cy:kpatoTca Bonpockbl U3 y4yebHWKa, npeacTaBneHHble B pybpuke “lMposepbTe
nosy4YyeHHble 3HaHUA".

1. Y7o TaKoe “oTHOCKMTENbHAA aTOMHasa Macca”? Moyemy 34ecb UCNOb3YeTCA C/I0BO
“oTHocuTenbHan”? [Omeem. OmHocumesibHAA AMOMHAA MACCA — MO OMHoWeHuUe cpedHezo
MQacco8020 Yucsaa u3omonos anemeHma K 1/12 maccel amoma *2C. OmHocumensHas amomHas macca
ecmbe omHoweHue MAcc U He yKa3bleaem HA UCMUHHYIO MACCy amomd, UMEHHO 103momy 8
onpedesieHUU UCMOAb3yemcs cno8o “omHocumesnsHasa”.]

2. M oTHOCUTENbHAA MOJIEKYNAPHAA Macca, U OTHOCUTeIbHAA GopMy/ibHaA Macca 0603HaYatoTCA Kak
M.

B uém coctouT ux pasnuume?

[Omeem.” OmHocumenbHAsA MOAEKYAAPHAA MACCa” OMHOCUMCA K 8eWecmaeam, COCMOAWUM U3
MoseKyn. MoHHble coeOUHEeHUs (coeOuHeHUsA C UOHHbIMU C8A3AMU) He cyujecmayom 8 sude MoseKysl.
Lns makux coeduHeHuUli Bmecmo “omHocumesbHOl MoseKyAapHoU Maccel” Ucrosnb3yemcs NoHAmue
“omHocumensHas popmynbHaa macca”.]

3. Y Kakol 13 monekya — H,S nnm NHs — oTHocuTenbHana monekynapHas macca 60/blie 1 BO CKOJIbKO
pa3? O6ocCHyITe CBOM OTBET PaCcYETOM.

[Omeem.

M/ (H:S)=2-1+32=34

M/(NHs;)=14+3-1=17

34/17 = 2 (OmHocumensbHaa MonekyaapHas macca H,S 6onblue omHocumensHol moserynapHol
maccsl NH3 B 2 pasa)]

4. InA Kaxkaoro BelLecTBa paccymTaliTe ero OTHOCUTENbHYI0 GOPMY/IbHYHO Maccy.

a. NH4N03 b. CaC03 C. Mg3(PO4)z d. A|2(504)3

[Omeem.

M(NH4NO3) =14 +4-1+14+3-16=80

M,(CaCO3) =40+ 12+ 3-16 =100

M,(Mg3(PO4);) =24 -3 +(31+4-16) - 2 = 262

M (Alx(SO4)3) =27 - 2+ (32 +4 - 16) - 3 = 342]

dopmaTuBHOE OLLeHUBaHUe

Kputepum oueHnsaHusa MaTepuanbl oLueHuBaHUA
MoHMMaHMe CYWHOCTM NOHATUA “OTHOCUTE/IbHAA aTOMHas MoTuBaums, AeaTeNbHOCTb, ONPOC, 3a4aHue
macca”
PacyéT oTHOCUTENbHO aTOMHOI MacCbl Ha OCHOBaHUK Onpoc, 3aKkpenneHue

pacnpezefnieHna M30ToMNoB B Npupoae

PacyéTt oTHOCUTENIbHOM MOIEKYNAPHOM MACChl U [eatenbHOCTb, ONPOC, 3aKpenneHune, 3ajaHue
OTHOCUTENIbHOM POPMYIBHON MacChbl
PasnnuyeHne NoHATUI “OTHOCUTENBHOM MOIEKYIAPHOW Onpoc, 3aKkpenieHue, 3agaHune

maccbl” n “oTHocuTeNbHOM PopMyNbHOM Macchl”
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KonunuecTtso Bewectsa (3 yaca)

U do2 ® YyebHuK: cTp. 13
® Pabouasn TeTpaab: cTp. 7

MNoacTtaHpapTol 9-4.1.2

Llenu obyyeHun MoHUMaET CYLLHOCTb MOHATMA “KONMYECTBO BellecTsa”
Ha ocHoBaHWM KOIMYECTBA BELLECTBA PACCYUTBIBAET YMC/IO HACTUL,
PaccunTbiBaeT KOAMYECTBO BeLLECTBA, MCXOAA M3 YMC/IA YAaCTUL, B COCTaBe
BelLecTBa

Hasbikn XXI BeKa MHTEpPaKTUBHOCTb, 064yMbiBaHWE NyTel peweHns npobiembl

BcnomoratenbHble PasnunyHble nnakaTbl ¢ opmynamm 1 3agaHnAMU

cpencrea

DNeKTPOHHbIE pecypcbl

KpaTKuit nhaH ypokKa

Motusauma. O6bACHEHME CYLLLHOCTU BblPaXKeHUA KOIMYECTBa BELLECTBa.

O6vbacHeHue. O6bACHEHME CYLHOCTM MOHATUA “KO/IMYECTBO BeLLLecTBa”, pacyéT YMc/ia YacTul, Ha
OCHOBaHMM KOIMYECTBA BELLECTBA, PAaCYET KOIMYECTBA BELLECTBA HA OCHOBAHMM YMCAa YacTuu, U3
KOTOPbIX COCTOMT BELLECTBO.

UccnepoBaHue. MNpoBeseHMe pa3nnMyHbIX PACYETOB HA OCHOBaHMM KOIMYECTBA BELLECTBA.
3akpenneHue. YuebHuK: 3ag,. No1-2. PT: Ne1-10.

OueHuBaHue. NoHMMaHMe CcyLWHOCTU NOHATUA “KoNnyecTBo BelecTBa”, NpoBeaeHMe PacyEéToB Ynca
YacTWL, Ha OCHOBAHWM KO/IMYECTBA BeLLECTBA M KOIMYECTBA BELLLECTBA HA OCHOBAHMM YMCAA HacTUL, U3
KOTOPbIX COCTOMT BELLECTBO.

(o7 PNETZE RS YymTenb opraHnsyeT obcyKaeHMe ¢ yqalwmmmnca Bonpoca, CBA3aHHOIo o cnocobom
BbIPa*KEHUA KO/JMYeCcTBa NpegMeTOB B MOBCEAHEBHOWM MKM3HW. YCTaHaB/AMBAETCA, YTO KO/MYECTBO
npeAMETOB BbipaykaeTca Ux ymciom. Hanpumep, 3 asTomobuna, 15 napt, 100 6yTbiNOK BOAbI U T. 4.
Mpoponxaa [MCKYCCUMIO, OH MpeasiaraeT y4yawMMcA BblpasuTb KoamyecTBO BewecTB. OH Takxke
pPEKOMEHAYET y4MTbIBATb NPU 3TOM arperaTHoe cocTosiHMe BellecTs (TBEpAoe, *KUAKOe, ra3006pasHoe).
OCHOBbIBAsACb Ha 3HAHUAX, NOJYYEHHbIX MPU U3yYeHUU yuebHMKoB “Mpupoga ” n “dusmnka”, yyawmecs
CO06LWAIOT, YTO ANA ra30B ydLlEe XapaKTEPUCTUKON ABAAETCA ero 06BEM, ANA KUAKOCTEN — 06BEM U
macca, a g4nsa TBépabix Ten — macca. Hanpumep, 40 anTtpoB razoobpasHoro knucnopoga, 500 mn Bogpbl,
1 kr méga, 500 r noBapeHHOM CoMu U T. 4. 3aTeM yuynTeb obpallaeTca K Knaccy ¢ Bonpocom: “MoskeT
/1N KOJINYECTBO BELLECTBA TAK¥Ke BblpayKaTbCsA YMCOM?” W BbIC/AYLIMBAET OTBETbI yyawmxcs. Yuntenb
HaMmOMMHaeT MM, YTO BELLECTBA COCTOAT M3 Pa3/IMYHbIX YacTUL, U UX KOAMYECTBO MOXKET ObITb
onpeaeneHo.
0606wWMB OTBETbI YYaLMXCA, YUYUTENb 3HAaKOMMUT MX C MOHATMEM  “KOANYECTBO
BewecTtea”. CoobwaeT, 4TO 3Ta BE/IMYMHA CBSi3aHA C YMC/IOM 4YacTul, obpasylolmx BewecTso, a B
KayecTBe “sTanoHa” wucnonbsyetca umcno 6,02 - 102 (umcno Asoragpo: Na), nonyueHHoe
3KCNEePUMEHTANIbHbIM NYTEM NpPU onpenenieHnn Yncna atomos B 12 rpammax usoTona yraepoga-12
(12C). 3aTem nopkpennseT cBOé ObbACHEHWE cneayloWUMKU cBedeHuamu: B 1 monb Kucnopoga
copepxutca 6,02 - 102 monekyn O, 8 1 monb Boabl — 6,02 - 10?2 monekyn H,O, a B 1 MONb [IOKO3bl —
6,02 - 10?®> monekyn CeH1,06. [lJononHUTENbHO MOryT 6biTb NpPeAcTaBnAeHbl U ApyrMe npumepsl
(Hanpumep, 1 monb yraekucaoro rasa, 1 moab ammuaka, 1 mMonb 3TMNOBOrO CNUPTA U T.4.) 3aTem
yunTenb [OBOAMT 4O CBEAEHMUA yyalMXca, YTO BCe NpencTaB/ieHHble Bbllle BelecTBa obpa3oBaHbl
MONEeKyNamu, NO3TOMY B 3TUX BellecTBax uncno 6,02 - 10%° BbipaskaeT uMcio moneky. B gononHeHune
yunTenb OOBACHAET, YTO BELLECTBA HEMOJEKYNAPHOIO CTPOEHMUA COCTOAT HE M3 MOJIEKY/, A WHbIX
YacTuL, W ANA TaKMX BELLECTB YMCNO0 ABOrapo OTHOCUTCA K YacTULAM (aTomam, MOHaM), U3 KOTOPbIX
3TW BellecTBa cocToAT. Hanpumep, 8 1 mosne renva u 1 mone skenesa cogeputca 6,02 - 10> atomos.
Ob6bACHEeHMe 3aKpennseTcs Ha PasINYHbIX NpumMepax (1 monb HeoHa, 1 Mmoab HaTpuA, 1 MOAb anMasa,
1 monb rpadut, 1 monb KpacHoro dpocdopa u T.4.) Janee yumTeno HanNoMUHAET y4YaWMMCA, 4TO
BELLLeCTBA C MOHHOM KPUCTAN/IMYECKON PELLETKOM COCTOAT M3 MOHOB M NOACHAET, YTO A/1A TAKUX BELLECTB
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1 monb MoHOB coaepxut 6,02 - 102 noHoB. BbiasnseTca, YTo 1 MOAb NOBAapPEHHOMN COAM COCTOUT U3
6,02 - 10?2 noHos Na* 1 6,02 - 102 noros CI~, a 1 monb cynbdata marHmua coctout ns 6,02 - 102 noHos
Mg?* 1 6,02 - 102 noHos SO42". O6bACHEHNE MOKET BbITb 3aKPENIEeHO 1 Ha Apyrux npumepax (1 monb
HUTpaTa Kanua, 1 mosb KapboHaTta Kanbums u ap.)

[anee B xo4e ypoKa yunTenb akLEeHTUPYET BHUMaHME ydyalumxcs Ha 610ke “3HaeTe v BbI?” 1 coobulaeT
UM MHTepecHyo uHbopmauuto o “AHe mons”. OeHb mons — ocobblt AeHb ANA NobUTENEn XMMUn U
CBA3aH C BecbMa BaKHbIM AN XMMWYECKOM HayKu uymciom Asoragpo. Kaxablit rof aToT AeHb
oTmeuaeTca 23 oktabpa (10%3) ¢ 6:02 po 18:02 (6,02). leHb mona BnepsBble CTan NONyNAPeH B
CoepuHeHHbIx LTaTtax B 1980-x rogax. B HEKOTOPbIX WKONAX 3TOT AEHb OTMEYaeTcA Kak “npasgHuK
XMmun”. B pasHbIX yroakax Mmpa yuumTens v ydalmeca oTMeYatloT 3TOT AeHb No-pasHomMy (npoBoas
XMMMWYECKME 3SKCMEePUMEHTbI, YyCTpauBas Becesible KOHKYPCbl U BUKTOPWHbI, FOTOBA CNagoCTU C
COOTBETCTBYIOLLEN TEME HAUYMHKOM, NPUAYMbIBAS WYTKM U UFPbl, CBA3aHHbIE C XuMuel 1 T. 4.). Choso
“’mole” Ha aHrMIMCKOM A3bIKe 03Ha4YaeT “KPoT”, NO3TOMY YacTO BCTPEYAOTCA WYTKU, CBA3AHHbIE C 3TUM
YKUBOTHbIM.

MpumeyaHue: pPeKOMeHAyeTCA HaKaHyHe 23 OKTAbps NpPOBEeCcTM MeponpuATMA C y4YalMmucs,
CBA3aHHble ¢ “AHém mona”.

ﬂ,nﬂ 3aKpeneHns BbIYNCIUTENbHbIX HaBbIKOB MPUY pacyéTe Ko/MYecTBa BelecTsa
N NPUMEHEHNA Pa3/INYHbIX METOL0B BbIYMCAEHUI YUMTENb NPUBNEKAET BHUMAHME yYalLMXCA K 610Ky
“NeaTenbHocTb”. Yyalwmeca nepenucbiBaloT Tabimupl M3 3Toro 6/10Ka B CBOM TeTpaau U cTapatoTcs
BbINO/IHWUTb PACcYETbl NO NPeAcTaBAEHHbIM 3a4aHUAM. Py HEOBXOAMMOCTU YUUTE/Ib MOXKET OKa3aTb
MM MOMOLb HaMpaBAAlOLLEro XapakTepa. [MOCKONbKY yyaliuecs NPou3BOAAT MaTemaTuyeckue
pacyéTbl, Ha AaHHOM 3Tane MNPOUCXOAUT WMHTErpaums XMMUU C  MaTeMaTUKOW. 3adaHus MoryT
BbINONHATLCA UHAMBMAYANbHO, B Napax U rpynnax. OgHako npu MHAMBUAYaNbHON paboTe yuutens
MOXeT BUAETb Npobiembl Kaxaoro yyalieroca B oTaeNbHOCTU. [OCKONbKY 3Ta Tema npeactasaseT
coboli nepBbIM 3Tan U3y4yeHMA MEeTOAO0B pacyéTa, AAA YCMEWHOro NpPOBEAEHMA MOCNenYOLWMX
PacyETOoB y4YallMMCA BaXKHO XOPOLLIO TEMY YCBOUTb U BblAENNTb OCTAaTOYHO BPEMEHU Ha eé U3yyeHue.
3aBepLlWéHHbIV BapMaHT Tabauubl NpeacTaBaeH HUXKe:

BewecTBo Konunyectso Yucno BewecTso Konnuyectso Yucno
BelecTsa (Mosb) MOJIEKYN BellecTsa (Mosb) MONEKY
0: 0,2 1,204 - 10% NH3 10 6,02 - 10*
N, 1,5 9,03 -10% H,S04 0,25 1,505 - 10%
H, 2 1,204 - 10%* HsPO, 5 3,01-10*
H,0 0,1 6,02 - 10?2 CsH1206 0,5 3,01-10%
CO; 0,05 3,01 - 10% C12H22011 2,5 1,505 - 10%

Yuntenb npepnaraeT yyawuMmcA NPoOBecTU pacyéTbl Mo Bonpocam “CKosbKO 8ce20 amomos
codepxumca 8 2 monb eenus, 0,5 monb epagpuma u 0,1 monb medu? Paccyumalime Konuvyecmeo
Kaxc0020 U3 KAMUOHO8 U GHUOHO8, codepxcaujuxca 8 3 moab NaNOs, 0,25 moae KCl u 1,5 moab ZnSO,.”
HuKe NoKasaHo, KaKMMU AONXKHbI BbITb pe3ynbTaTbl PaCYETOB:

B 2 monb reana — 1,204 - 10%* atomos

B 0,5 monb rpaputa — 3,01 - 102 atomos

B 0,1 monb mean — 6,02 - 10?2atomos

B 3 m mosnb NaNO3; — 1,806 - 10%* Na* noHos 1 1,806 - 10?* NO3™ MoHOB

B 0,25 monb KCI — 1,505 - 10?% K* nonos 1 1,505 - 10?3 CI” noros

B 1,5 monb ZnSO, — 9,03 - 102 Zn?* noHos 1 9,03 - 10%3S0.% MoHoB

3aTem yuuTenb NpoBepaeT MHAMBUAYANbHO pPe3yibTaTbl U AaéT COOTBETCTBYIOWME
noAacHeHua. [1nA 3TOro oH NpeAcTaBAAET yYalMMCA “TPpeyronbHUK mona” Ana BeAeHWA pacyéTos U Ha
ero ocHose 06bACHAET BbIBOA, CeaytoLmnx Gopmyn:
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B TpeyronbHWKe NponsseaeHMe BeIMYMH, MOKa3aHHbIX B
HUKHUX GparMeHTax, paBHO BE/IMYMHE B BepXHem dparme

N
N=n-N,
Yucno .
S OTCloAa MOXHO BbIBECTM eLLé Ase GOpMyAbl:
N
n=
n N, N,
KonnuectBo Yucno N
BellecTBa ABoraapo N, = —
n
Hanpumep:
Yucno monekyn B 0,2 MO/b KUCNOPOAaA N=0,2-6,02-10%3=1,204- 105
Yucno atomos B 0,5 monb rpaduta N=0,5-6,02-102=3,01-10%
Yucno noHos Zn** 8 1,5 monb ZnSO, N=1,5-6,02-10%=9,03 - 10% nonos Zn?

3aTem yunTenb AOBOAUT A0 BHUMAHMA YYEHWKOB, YTO 3TU PAcY€Tbl MOXKHO TaKKe NpoBOAMUTb
C NOMOLL,bIO NPONOPLIMIA:

1monb — 6,02 - 10% monekyn
Yucno monekyn B 0,2 monb KMcnopoaa 0,2 Mmonb — X MONEKyn
x=0,2-6,02-102/1=1,204-10%

1monb — 6,02 -10% atomos
Yncno atomos B 0,5 monb rpaduta 0,5 monb — x atomos
x=0,5-6,02-10%%/1=3,01 103
1monb — 6,02 -10? noHos Zn?*
Yuncno noHos Zn? 8 1,5 monb ZnSO, 1,5 MOAb — X WOHOB Zn?*

x=1,5-6,02-10%/1=9,03-10%

3aTem yuyuTenb HanpaBAseT BHUMAHME ydawmxca Ha 610k “Mpumepsl” (npumep 1 1 npumep 2). OH
npeanaraeT UM peLmnTb 3a4a4mM M3 3Toro 6,10Ka B UHAMBUAYANbHOM NOPAAKE, UCMO/b3YA U3yYeHHble
MeToapbl.

Yyutenb yCNoXHAET 3a4aHnA 1 obpallaeT BHUMaHWe yYeHNKOB Ha 610K
“[leATenbHOCTL”, B KOTOPOM MM Mpe/iaraeTca Ha OCHOBAHMM KO/IMYECTBa BellecTBa paccymTaTth
4MCNO aTOMOB B MONIEKY/1ax M 06paTHO. Yyallineca NepeHoCAT Cxembl U3 3TOro 6110Ka B CBOM TeTpaam
¥ [ONONHAIOT MX. [paBM/IbHbIN BapUaHT 3aM0/IHEHMA CXeM UMEET CeaytoLmnii BUA;

2 monb O, — “ucno atomos kucnopogaa = 2,408-1024 0,5 mosib N, — Yucno atomos asota = 6,02:10%3
Yueno atomos asora = 1,505-1023
Yucno aTtomos Bogopoga = 1,204-1023 2
0,1 monb < i z 0,25 monb /
H,0 Yucno atomos kucnopoga = 6,02:1022 NH, Tl Yucno atomos sogopoaa = 4,515 1023
Yucno atomos sogoposaa = 2,408:10% Yncno atomos sofoposa = 1,204 -10%
0,2 mone Yucno aTomos cepbi = 1,204 -10%3 5 Monb Yucno atomos docdopa = 6,02-10%4
H,SO, H,P,0;
Yucno atomos Kucnopoga = 4,816 -1023 Yucno aTomos kucnopogda = 2,107 1025

3aTem yumTeib KOHUEHTPUPYET BHUMAHME YYaLLMXCA HA 3a4aHuMAX, NPUBEAEHHbIX B KOHUe 6/10Ka:
1. CKO/MIbKO KaXAoro KaTMOHA M KaXAOro aHMOHA COAEPMKUTCA B 2 MOAb CynbdaTa HaTpwus,
0,1 monb HUTpaTa Kanbums 1 0,5 monb cynbdaTta aNtOMUHNA?
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2. PaccuuTaiiTe 4MCAO MOJielt BOAbl, AMOKCUAA yraepoda, neHTaokcuaa andocdopa M okcnaa
OMa30Ta, eCNM KaXa0e M3 BeLLecTB COAEPKUT 3 MOIb aTOMOB KMUCI0poAa.
Huke npusoamTcA peleHne 3Tux 3agaHui:

.2-6,02 - 10% = 2,408 - 10% (Na")
-6,02 - 102 = 1,204 - 10% (S04
1-6,02-10% = 6,02 - 102 (Ca?*)
1-2-6,02-10% =1,204 - 102 (NO5)
526,02 10% = 6,02 - 102 (AP
5.3-6,02-10% =9,03 - 102 (S04%)

Yumcno KaTMOHOB M aHMOHOB B 2 mosib Na;SO,

Ymcno KaTMoHoB 1 aHMoHoB B 0,1 moab Ca(NOs);

Ymcno KaTMoHoB 1 aHMOoHOB B 0,5 mosib Alx(SO4)3

Yncno monb Boapl (H,0), cogeprkaliei B CBOEM cocTaBe 3 MOJIb aTOMOB
Kucaoposa

Yncno monb gnokemaa yrnepoaa (CO,), cogeprkaliero B CBOEm cocTaBe
3 MO/1b aTOMOB KUC0poaa

Yncno monb Tpnokenaa audocdopa (P,0s), cogeprKallero B CBOEM
cocTtaBe 3 M0J1b aTOMOB KMUC/10POAa

Yncno mosb neHTaokemnaa gmasota (N,Os), cogeprKallero B CBOEM
cocTtaBe 3 MO/1b aTOMOB KMcC/i0poaa

Yuntenb nposepAeT pe3ynbTaTtbl M AAET COOTBETCTBYIOLWIME MNOACHEHMA. 3aTemM OH
HanpaB/dAeT BHMMaHWe ydyawmxca Ha 610K “Mpumepbl” (npumep 3) U npeanaraeT BbIMNONHUTL B
WHAMBMAOYANbHOM MOPAAKE 33afaHMA M3 AaHHoro 610Ka.  YdyawmecAa cBepAlOT CBOWM OTBETbI C
npmeeaéHHbIMKU B 6/10Ke OTBETAaMM, MPU HEOOXOAUMMOCTU y4ynUTeNb AAET NO HMM COOTBETCTBYlOLME
NOACHEHMUA.

m Yuntenb npepnaraet yyallMMcA BbIMOAHUTL 3afaHuA u3 pybpukn “Mpumennte
nonyyeHHble 3HaHMA”. B aTom 6/10Kke npe/cTaBieHbl ABa 3a4aHNA.

n=3/1=3 monb

n=3/2=1,5monb

n=3/3=1monb

n=3/5=0,6 mosnb

1. B 2 monb kpucrannormgpata CuSO, - nH,0 cogepxuntca 18Na aTomoB Knucaopoaa.
Onpegennte n.
[Omeem. 18N, amomos Kkucsnopoda o3Ha4aem 18 mosnb amomos.
n(amomos Kucsaopoda) =2 - (4+n) = 18

8+2n=18
n=>5]

2. PaccuntanTe X, 3HaA 4YTO BCEro B cocyaax, 2 mons O,
NOKa3aHHbIX HUXKe, CoAepKNTCA OANHAKoBOe

1 monb NH;
YMCNO aTOMOB. 5 monb CH,
[Omeem. B cocydax codepicumcsa pasHoe Yucao 8cex amomos, 3 mons CO,
cnedosamenbHo bydem pasHo u obwee 4Yucao mosaeli amomos. x monb N,

Yucno mone amomos 8 | cocyoe (8 5 mosnb memaHa):
5.(1+4)=25monb
Yucno mone amomos 8o Il cocyoe:
2:2+1-(1+3)+3 -(1+2)+x -2=25monb
x=4]

3. 3Has, YTo CoOoTHOLWeEHMe Ymcaa atomos B C;Hs 1 CO; paBHO 5 : 2, paccumnTanTe:
a. MOJIbHO€ COOTHOLLIEHWE 3TUX Fa30B;
b. cooTHOLEHWEe aTOMOB yriepoza.

[Omsem.
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a. YucneHHoe coomHoweHUe amomos 8 8euw,ecmasax pagHO COOMHOWEHU Koau4Yecmea geusecmsa
(moneli) smux amomos. O603Ha4yum 4ucao mosneli C;Hs u CO; coomesemcmeeHHo Yepes x U y. Toeda
MOsbHOe COOMHoWweHUe amomMo8 8 amux seujecmsax 6yoem pagHo:
xX-(2+4):y-(1+2)=5:2
6x:3y=5:2
x:y=5:4

b. Yuumeieas, ymo mosibHoe omHoweHue seujecms C;H, u CO, cocmasnsem 5 : 4, coomHoweHue
4yucaa amomos yznepoda 8 smux gewsecmasax bydem pasHo:
5.2:4-1=10:4=5:2]
ObcykpatoTca BOMpocbl M3 yyebHMKa, npeacTaB/ieHHble B pybpuke”lNposBepbTe
nosy4YyeHHble 3HaHuA".
1. PaccumTainTe 4Mcno Monel BeLecTs:
a. 1,204 - 10%2 monekyn N,
b. 3,01 - 10 monekyn CO,
c. 6,02 - 10?2 aTomos He
d. 1,505 - 10%* monekyn H,0
[Omeem.
a.n=1,204-10% /6,02 - 10°* = 0,2 monb
b.n=3,01-10%/6,02-10% =0,5 monb
c.n=602-10?2/6,02-10% =0,1 monse
d.n=1,505-10*/6,02 - 10 = 2,5 monb]
2. PaccunTaliTe KONMYECTBO MOJIEKY/1 B COCTaBE BELLLECTB:
a. 0,25 monb O,
b. 0,2 monb NH3
c. 0,05 monb CO
d. 1,5 monb N>
e. 0,1 monb CO,
[Omeem.
a. N(monekyn) = 0,25 - 6,02 - 10% = 1,505 - 10%
b. N(monekyn) =0,2 - 6,02 - 10°* = 1,204 - 10*®
¢. N(monekyn) = 0,05 - 6,02 - 10?* = 3,01 - 10?
d. N(monekyn) = 1,5 - 6,02 - 10* = 9,03 - 10*
e. N(monekyn) =0,1-6,02 - 10* = 6,02 - 10%]
3. Paccuutamnre:
a. Yncno atomos Kucnopoga 8 0,1 monb CO;
b. Yncno atomos azota B 0,5 monb N,
c. Obuiee yncno atomos B 2,5 mosb NH3
d. Yncno atomos cepbl B 0,02 monb P3Ss
e. Yncno atomoB HemeTannoB B 2 moab K3PO4
[Omsem.
a. N(amomos Kucaopoda) =0,1-2 - 6,02 - 10° = 1,204 - 10*
b. N(amomos asoma) =0,5 -2 - 6,02 - 102 = 6,02 - 10*
c. N(scex amomos) =2,5 -4 - 6,02 - 10** = 6,02 - 10**
d. N(amomos cepbi) = 0,02 - 5 - 6,02 - 10 = 6,02 - 102
e. N(amomos Hememannos) =2 -5 - 6,02 - 10° = 6,02 - 10%*]

4. PaccunTanTe YMCN0 MOJen:
a. Yrnekucnoro rasa, cogeprkatero 0,6 monb aToMoB KMCA0poaa
b. 9Tnnosoro cnunpTa, cogeprKallLero 3 Mmoab aTOMOB BOA40POAA
c. MetaHa, B kKoTopom obLiee 4ncno aTomos coctasnset 6,02 - 102
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d. MenTaokenaa andocdopa, cogepxauero 3,01 - 10** atomos kucnoposa

[Omeem.

a. N(CO;)=0,6 /2 =0,3 monb

b. N(C;HsOH) =3 /6 = 0,5 monb

¢. N(CHy) = 6,02 - 103 /5 - 6,02 - 10% = 0,2 monb
d. N(P;0s) =3,01-10?*/5-6,02 - 10* =1 mons]

cbO[."MilTMBHOE oueHunBaHue

KpuTtepum oueHuBaHus

MaTtepuanbl oueHuBaHuA

MoHUMaHMe cyuHOCTM NoHATUA “Konnuectso Beltectsa”

MoTumnsaumsa, onpoc

PacyéTt umcna yactmy Ha OCHOBAHWM KONMYECTBA BeLLeCcTBa

[leATenbHOCTb, OMPOC, 3aKpenieHne,3aaaHus

PacuyéT konnyecTBa BeLLecTBa MO YMCAY YacTUL, U3 KOTOPbIX
COCTOUT BeLecTBo

[leaTenbHOCTb, ONPOC, 3aKpenneHune,3agaHus

MonsapHasa macca (3 yaca)

Tema 1.3 ® YyebHuK: cTp. 19
e Pabouas TeTpaab: cTp. 11

MNopacTtaHpapTol 9-4.1.2

Lenn obyyeHusn MoHMMaET CyLLHOCTb MOHATMA “MoNApHan macca”
PaccunTbiBaeT MONAPHYIO MacCy Ha OCHOBAHWM KOANYECTBa BELLEeCTBa
PaccunTbiBaeT 4Mca0 Monen BelecTBa Ha OCHOBAHUM €ro Macchbl
MpoBoANUT pac4éTbl Ha OCHOBaHUW CPeAHEN MONAPHOM Macchl

Hasbikn XXI BeKa MHTEpPaKTUBHOCTb, HAaBbIKN KPUTUYECKOTO MbILUIEHUA, YMEHNE
060CHOBbIBaTb CBOE MHEHWE M 064yMbIBATb MYTU pelleHnsa npobaemsl

BcnomoratenbHble Pa3znunyHble nnakatbl ¢ popmynamu 1 3agaHmamm

cpencrea

DNEeKTPOHHbIE pecypcbl

KpaTKkuii nnaH ypoka

MoTtusauus. M3yyeHne B3aMMOCBA3N MEXAY MACCOM BELWECTBA M YNC/IOM YaCTUL,
0O6bacHeHMe. O6bsicCHEHME CYLLHOCTU NOHATUA “MonspHan macca”, pacyéT macchl BelLecTBa Ha
OCHOBAHWW €ro MOJIAPHOM MacCbl M PAcYET KO/IMYECTBa BELLECTBA NO ero Macce, NpoBeaeHue

PacyYETOB Ha OCHOBAHMM CpeaHen MONAPHOMN Macchl.

Uccneposanue. MposeaeHMe pasiNUHbIX PacyéToB Ha OCHOBaHWM MOIAPHOM Macchl.

3aKpenneHue. YuyebHuK: 3ag,. No1-2. PT: Ne1-11.

OueHusaHue. NIoHMMaHMeE CYLLIHOCTU MOHATUA “MosIApHaa macca”, pac4yéT macchl BellecTsa Ha
OCHOBE €ro MoJIAPHOM Macchl M PacYET KOIMYECTBa BELLLECTBA MO ero macce, NpoBeaeHne pacyétos

Ha OCHOBaHMW cpeaHel MOIAPHOM MacChbl.

Vo ZEVARZHE Y YuMTenb KOHUEHTPUPYET BHMMAHME YyyallMxca Ha PUCYHKe, NpuBegEHHOM BO

BBegeHMMU. M3 pucyHKa BUAHO, YTo 1 Moab yrnepoga — 370 12 r yrneposa, a 1 monb meam — 370
64 rpamma meau. YumTenb obpallaeTca K Knaccy ¢ BONpocom: “Kakas c8sA3b cyujecmeyem mexcoy
omHocumensHoli amomHoli maccoli yenepoda u medu c maccoli 1 Mmonb 0aHHO20 3nemeHma?” Ecnny
yyawmecs 3aTPySHAOTCA C OTBETOM, Y4YMTe/llb MOMKET TMOpeKoMeHAOoBaTb WM 3arfisHyTb B
nepuoanyeckyto Tabanuy. YYeHUKM HaxogaT, UTO OTHOCMTE/IbHasA aTOMHan macca yriepoga pasHa 12,
a megn — 64. CnepoBaTesibHO, Macca OAHOTO MOAA 3TUX 3/EMEHTOB YMC/NEHHO pPaBHa WX
OTHOCUTE/IbHBbIM aTOMHbIM MacCam U BblparkaeTcs B rpammax. ObcykaeHre NpoLo/KaeTcs BOMPOCOM:
"Kakosa macca 8 epammax: 1 monb yeaexkucnozo 2a3a; 1 moab memaxa? ObocHylime ceoli omeem.”
MpUMeHAA NPU peLleHnn TaKoM e Noaxoa K YIIeKMCIOMY rasy U MeTaHy, yyalimeca 3a maccy 1 mons
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NPUHMMAIOT UX OTHOCUTEJIbHYIO MONEKYISPHYIO MAcCy, BbipaXKeHHyto B rpammax. Mockonbky My(CO,)
= 44 v M(CH4) = 16, ycTaHaBAnBaeTcs, YTo macca 1 monb yrnekucnoro rasa coctasnnet 44 r, a macca
1 monb meTtaHa — 16 rpammos.

YqMTenb 0606LaeT OTBETbI yYaLLMXCA U NOACHAET, YTO Macca 1 Monb KaxKaoro
BELLLECTBA YNC/IEHHO PaBHA OTHOCUTE/IbHOW MOIEKYISIPHOM Macce 3TOro BelecTBa (419 MOHHbIX
coeguHeHUn — oTHocuTenbHoM GopMybHOM Macce). 9To NpaBunao 060CHOBbLIBAETCA Ha
npuBeaEHHbIX B y4ebHMKe npumepax pasnmyHbix Bewects (02, H,0, CO,, CaBr;, NaNOs). MoryT 6biTb
paccMmoTpeHbl U gpyrme npumepsl. Hanpumenp:

M.(N,) = 28
M,(SO5) = 64
M,(Ca0) = 56

M,(CaCOs) = 100

Mr(FEZ(SO4)3) =400

Yuntenb oTMeyaeT, 4to macca 1 MoaA BELeCcTBa Ha3bIBAeTCA ero MoaspHoi maccoi (M), a eamHuLen
n3MmepeHna MOIAPHOM Macchl aBnaeTca r/monb. OH NoAKpenifaeT 3To 06bACHEHUE Ha CBOUX NMpUMepax
M Ha npMmepax 13 yuyebHuKa.

M(N;) = 28 r/monb

M(SO,) = 64 r/monb

M(Ca0O) = 56 r/monb

M(CaCOs) = 100 r/monb

M(Fe»(S04)3) = 400 r/monb

3aTeM yuuTenb HaNnOMMHaeT yyallMmca, YTo macca 1 monAa BellecTs, 06pa3oBaHHbIX aTOMaMM, paBHa
MX OTHOCUTE/NIbHOM aTOMHOW Macce, U 3aKpenaseT 3To Ha Npumepax M3 yyebHuKa (He, Fe). MoryT 6bITb
npueeaeHbl U Apyrve npumepbl. Hanpumep:

A(Ne) =20 M(Ne) = 10 r/monb

A(Ca) = 40 M(Ca) = 40 r/monb

YT106bl MO3HAKOMMUTL YYaLMXCA C PacyETamMmmn, OCHOBAHHLIMW Ha MONAPHON Macce,
YyunTenb akueHTUpyeT MUX BHMMaHMe Ha b6noke “[eaTenbHocTb”. Ha 3Tom 3Tane ydvalmecs
CaMOCTOATE/IbHO BbIMOAHAIOT Pa3/iMdHble PacyéTbl M YCTaHaBAMBAIOT B3aMMOCBA3b MEXKAY YMC/IOM
Mosieit n maccol. MpaBubHble OTBETbI Ha 3a4aHMA U3 3TOro 610Ka NOKa3aHbl HUXKe:

a. 112 rpammos b. 22 rpamma c. B3 pa3sa

d. 0,25 monb e. 3 monb f. 8 10 pas3

3aTem yyalymeca peLlatoT 3a4a4u, npuseaéHHble B KOHLe 610Ka:
1. CKO/IbKO rpamMm X/10pa COAEPKUTCA B 2 MOJIb NOBAPEHHOM CONU?
2. Bo CKOMbKO pa3 macca HUTpaTa HaTpusA, coaeprKallero 6 Mmosb aTOMOB Kucaopoaa, bonblie
Maccbl aMMMaKa, cogepxkalero 12 r sogopoaa?
OTBeTbl Ha 3TK 3agaHuA: 71 r; B 2,5 pasa. Yuntenb nposepaeT OTBETbI yHaLLMXCA U NOABOAUT UTOTN.
Yuntenb npeacraBafeT “TpeyrofbHUK mMaccbl” ANA NpoBeAeHUA PacyéTos..

MpounsseaeHne HUKHMX GParMeHTOB TPEYrobHUKa
paBHO BepxHemy pparmeHTy:

- m=n-M
Macca OTcrofa MOXKHO BbiBECTU eLé ase Gopmynbl:
(rpamm) —_— m
M
n M M= .m
KonuuectBo  MonspHasn “n
BewecTsa macca
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Hanpumep:

CKONbKO rpammoB B 2 MOJIb OKCMAa

Kanbuma? m(Ca0) =2 -56 = 112 rpammos

m(0;z) = 1,532 = 48 rpammosB
m(He) =4 -4 = 16 rpammos

m(03) / m(He) =48 / 16 = 3 (pasa)

Bo cKkoabKo pas macca 1,5 monb
Kucnopogda 6onble maccol 4 renus?

CKonbKo Monein cooTBeTcTBYeT 84
rpammam asoTa’?
3aTeM yuynTeNb OTMEYAET, YTO 3TU 3a4a4M MOTYT BbITb TaK¥Ke peLleHbl COCTaBNEHNEM MPONOPLUMIA:

n=84/28=3monb

1 monb (Ca0) — 56 rpammos
CKOJIbKO rpammoB B 2 MOJ1b OKCMAa
Ka}'IbLWIFl? 2 Mmonb (CaO) — XTpammos
' x=2-56/1= 112
1monb (0;) - 32 rpamma

1,5 monb (02) — X rpammos
x=15-32/1= 48
Bo ckonbKo pa3 macca 1,5 monb

1 monb (He) — 4 rpamma
Kucnopoga 6onblue maccbl 4 renma?

4 monb (He) — xrpammos
x=4-4/1= 16

m(03) / m(He) =48 / 16 = 3 (pa3a)

1 monb (N2) — 28 rpammos
xmonb (N2) — 84 rpamma
x=84-1/28=3

CKO/IbKO MoJielt cooTBeTCTBYET
84 rpammam asoTa’?

3aTem yuyuTesb HanpaBAAeT BHUMaHME ydawmxca Ha 6aok  “Mpumepbl” (npumep 1 1 npumep 2).
YunTteno npegnaraet y4yalwMmca pewuTb 3adavym M3 3Toro 6710Ka MHAMBWMAYANbHO, WCMOJb3yS
NMoKasaHHble cnocobbl peLleHns. 3aTem yyalumeca CBepatoT CBOM OTBETbI C NPUBEAEHHbLIMM B 6/10Ke, U,
€C/IN BO3HMKAeT HeobXxoAMMOCTb, y4uuTenb LAET COOTBETCTBYHOLLIME MOSICHEHMA. 3aTemM yuyuTesb
OTMEYaeT, YTo NoHATME “MOoNApHaAA macca” OTHOCUTCA K XMMWYECKM 4YnCcTOMY (MHAUBUAYaNbHOMY)
BELWECTBY, a MNOHATME “cpeaHAs MoAnspHasa macca” MCnonb3yeTca AAs rasoBblX CMecel, OH
npeacrtasnfaetT opmyay AnsA pacyérta cpegHelt MONAPHOM MacChl, aKLEHTUPYET BHUMaAHME y4alLmMxcs
Ha 6n10oKe “Mpumepsbl” (Npumep 3) M NpeanaraeT pelinTb AaHHY0 3aJa4y ¢ nomollbio dopmyan. Mocne
pelleHnn 3a4a4m yqalimecs 3HaKoOMATCA C 06 bACHEHMEM M CPAaBHUBAIOT CBOM cNocob pelueHus 1 oTeeT
C 3TUM MPUMEPOM.

Yuutenb npeanaraeT yy4alMmCA BbINOJIHUTL 3agaHusa U3 pybpukn “MpumeHute
nosly4yeHHble 3HaHUA". 34ecb NPUBEAEHbI YeTblpe 3a4aHuS.
1. Onpepennte MonapHYO maccy metanna X.
[Omeem. Kak cnedyem u3 pucyHKa, maccel amomos Ca u X pasHsi,
ecs1u coomHouweHue Yyucaa amomos cocmassasem 9:15 (3:5). )\
B amom cayvyae omHoweHue Yucsaa amomo8 PagHO OMHOWEHUO .
yucna moseli geuecms, MO3MomMy mMosnbHoe omHoweHue Ca K X o | x|
makxce pasHo 3:5. Tozoa 40 - 3 =5 - x. Omcroda cnedyem: x= 24.
OmHocumesnbHaa amomHas macca X cocmasasem 24, a e2o MonapHasa macca 24 2/mossb.]
2. [oe 6onblie YUCNO aTOMOB — B 8 rpaMmax MeTaHa UM B 32 rpaMmmax Kucaopoaa’?
O60CHy1Te CBOM OTBET PacyYETOM.
[Omsem.
Paccuumsisaemcsa yucno moseli 8 8 epammax memaHa: n=m /M =8 /16 = 0,5 mosib
Paccyumsisaemcs Yucao amomos 8 0,5 mosab memara (CHy): N =n - Ny - N(atom) = 0,5 - Na -5 =2,5N,
Paccuumsisaemcs yucno moneli 8 32 epammax Kucaopoda: n=m /M =32 /32 =1 monsb
Paccuumsisaemca yucso amomos 8 1 mosb Kucaopoda (0z): N=n - Na- N(atom)=1-Na -2 =2Na

()
‘)
C
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Kak sudum, yucsno amomos 8 8 epammax memaHa b6onbwe yucna amomos 8 32 epammax KUCﬂOpOC)CI.

Imo 3a0aHue moxcem bbimb MAKH#ce 8bIMOAHEHO C MOMOWbIO MPOoNnopuuli:

16 epammos CHs— 5N, amomos

8 epammos CHs— xNa amomos

X=2,5Na

MockonbKy 32 2 O, coomeemcmsyem 1 Moo, 04esUOHO, Ymo 8 e2o0 cocmas exooum 2Nx amomos.
Amom pacyém makxice MNoKa3bleaem, Ymo 4uca0 amomos 8 8 2paMMax MemaHa fpessiuiaem 4ucao
amomoe 8 32 2pammax Kucaopooa.]

3. PaccumnTaite uncno moneii (1) u maccy B rpammax (l) meTaHa, cofepskallero B CBOEM cocTaBe

2,4 ryrnepoaa.

[Omeem.Yyumeieas, ymo 8 1 Moab MemaHa codepxumcsa 1 mone (12 epammos) yenepoda,
paccyumaem Yucao mosaeli Memaa, cooepraujezo 2,4 epamma yenepoda:

n=24/12=0,2 monb

Paccyumaem maccy 0,2 mone:

m=0,2-16 = 3,2 2pamma

3a0aHue Mo#HO MakKice 8bINoAHUMb C MOMOWbIO MPONopyuli:
1 monb memaHa — 12 epammos yenepooa

X MOsIb MemaHa — 2,4 2pamma yenepoda

x=02

1 monb memaHa — 16 epammos

0,2 M0s1b MEMAHA — X 2PAMMO8

x=32]

4. PaccumTaliTe maccy yrnepoaa u 4Mcao MoJielt cepbl B NpUBeAEHHOM CMeCH.

BewiecTBa B coctaBe cmecu Yucno monb Macca, r
Yrnepo,
PoA 0,5 12
Cepa

[Omesem. lycmb 6 cmecu codepiumca x MOsb yanepodd Uy Mosb cepsl. To20a noay4um ypasHeHus,
MOKA30HHbIE HUXe:

x+y=0,5

12x+32y =12

x=0,2;,y=0,3]

ObcykpatoTca BONpPOCbl M3 ydyebHMKa, npeactaBieHHbleB pybpuKke “MpoBepbTe
nosly4eHHble 3HaHUA".

1. YTo TaKoe monspHaa Mmacca M B KaKMX egMHMLAX OHa BblpaykaeTcs?

[Omeem. Macca 1 mona sewjecmea Hasvieaemcs e20 MoaapHolU maccoll. EQuHuya usmepeHus
mosapHol maccel — 2/Monb. ]

2. NepenuwunTe B TETPAAb U A0ONOJAHUTE TabaULy.

Bewectso Yucno monb Macca, r
0, 2
H,O S
CH, 0,5
KHCO, 0,25

[Omeem. 3asepwéHHblli sapuaHm mabauubl U COOMEEMCMaYWUe pacyémel MPUBEOeHbI HUME:

Bewecmeo Yucno mosb Macca, 2
0, 2 64
H>0 5 90
CH, 0,5 8
KHCO3 0,25 25

m(0;) =2 -32=64; m(H,0)=5-18=90;, m(CH4) =0,5-16 =8, m(KHCO3) = 0,25 - 100 = 25]
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3. Pacnonoxute BelecTsa B psa No BO3pacTaHMto Ymcaa moaen. O6ocHylTe cBOM OTBET PACYETOM.
a.84rCao c. 100 r CaCOs
b.40r CuO d. 80 r MgO

[Omeem.

a. n(Ca0) =84 /56 = 1,5 monsb

b. n(CuO) =40/ 80 = 0,5 monb

¢. n(CaC0O3) =100/ 100 = 1 monb

d. n(MgO) = 80/ 40 = 2 monb

P50 so3pacmarus yucaa mosneli: n(Cu0), n(CaCOs), n(Ca0), n(MgO)]

4. PaccumTaliTe cpeaHIo MOAAPHYIO maccy (r/monb) rasosoit cmecu, coctosuen n3 3210, n42 r N.
[Omeem. MocKosnbKy 32 2 O, cocmasnsem 1 mosns, a 422 N, — 1,5 mons,

My, = (32 +42)/ (1 +1,5) = 74 / 2,5 = 29,6 2/monb.]

dopmaTuBHOE OLEeHUBaHUE

Kputepum oueHnsaHums Matepuanbl oueHuBaHuA
MOHMMaHMA CYLLHOCTN NOHATUA “MoNsApHan macca” MoTuBaLMsA, ONpoc, 3aKpenneHne, 3agaHue
PacyéTt monsapHOM maccbl Ha OCHOBAHMM KOIMYECTBa JeATenbHOCTb, ONPOC, 3aKpeneHue,
BellecTsa 3afaHue
PacyéT KonnuecTsa BeLwecTBa Ha OCHOBaHMM ero MoaApHoM | MoTuBaumsA, AeATENbHOCTb, ONPOC,
macchl 3aKpenseHue, 3agaHve
PacuyéTbl Ha OCHOBaHUW cpegHein MONAPHOM MaCCbl Onpoc

MonsapHbiii 06bém. 3akoH ABoragpo (3 yaca)

Ve di ® YyebHuUK: cTp. 23
e Pabouasn TeTpaab: cTp. 15

MopacTtaHpapTol 9-4.1.2

Llenv obyyeHun MoHUMaAET CYLLHOCTb MOHATUA “MONAPHBIN 06BEM”
PaccuntbiBaeT 06BEM rasa no KOANYECTBY BelLecTBa M 06paTHO
PaccuntbiBaeT maccy rasa Ha 0CHOBaHWM ero 06bEma 1 0bpaTHO
PaccunTbiBaeT YNCNO YACTML, HA OCHOBaHUM 06bEMA rasa M 06paTHO

Hasbikun XXI Beka MNHTepaKTUBHOCTb, HAaBbIKM KPUTUYECKOTO MblLLIeHNUA, 064yMbIBaHUA
nyTeu peweHus npobaembl, ymeHne 060CHOBbLIBAaTb CBOE MHEHWE

BcnomoratenbHble PasnunyHble nnakaTbl ¢ opmynamm 1 3agaHnAMU

cpeacTsa

INEeKTPOHHbIE pecypchbl

KpaTKuit nhaH ypoKa

MoTtusauuma. MsyyeHne B3aMmocCBaA3N mexay 06 bEMOM rasa M YNC/IOM YacTULL.

O6bAcHeHMe. ObbsiCHEHWNE CYLLIHOCTU NOHATMA “MONIAPHBIA 06BEM”, pacyéT uncna mosei, maccbl 1
4ymncaa YacTUL, Ha OCHOBaHMM 06bEMa rasa.

UccnepoBaHue. MNpoBeseHMe PasMYHbIX PACYETOB HA OCHOBaHMM MOASPHOTO 06bEMA.

3aKpenneHue. YuebHuk: 3ag. No1-2. PT: Ne1-9.

OueHuBaHue. NNoHMMaHUe CYLLHOCTM NOHATUA “MONAPHBIN 06BEM”, pacyéT o6bEMa rasa Ha
OCHOBaHWM KO/IMYECTBa BellecTBa M 0bpaTHO, pacyéT macchl ra3a Ha OCHOBaHWUK ero o6béma m
06paTHO, PacyéT Yncna YacTuu, ra3a Ha OCHOBaHMM ero o6bEma 1 obpaTHo.

(R ZE7NINZH: ] YunTenb akUeHTUPYEeT BHUMaHMe y4YallmMxca Ha NnpuBeaéHHON BO BBEAEHUN MHbOMaLUK
W npegnaraeT MM CPaBHUTb YNCA0 YaCTUL, HaxoaAwWmMXcA B backeTbonbHOM maAYe 1 GyTboIbHOM MAaYe.
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[ns aToro oH obpaulaeTca K HUM ¢ Bonpocamu: “Kakoeo coomHouweHue Mmexcdy YUuC/0M MOAEKYy1 3mux
2a3087? Kak MOMHO pacc4yumame Maccy 2a308?” 1 BbICNYLWMBAET OTBETbI.

(0]53-3: (0351713 YynTenb 06bACHAET yYaLLMMCS, YTO B PaBHbIX 06bEMax pPa3INYHbIX ra30B Npu
OZIMHAKOBbIX TEMNepaType U AaBNeHUU COAEPHKUTCA OAUHAKOBOE YMCN0 MosieKyl. OH HanoOMUHaeT,
YTO 3TOT 3aKOH BbI/1 OTKPBIT UTANILAHCKUM y4eHbIM AMeaeo ABoragpo npu Msy4yeHmn Um peakummn,
NPOTEKaoLWMX MeXAay rasamu. BbifiBnseTcs, YTo, MOCKOJIbKY YMCN0 YacTUL, B razax NponopLMOHaNbHO
4yncny Monemn, To NPy OANHAKOBbIX TEMMEpPAType U AaBAEHUN paBHble 06 bEMbI Pa3/INYHbIX FAa30B
COAEpPKaT TaK}Ke paBHOE YNCNO0 MosieN. 3aTEM yUMUTEb 3HAKOMMUT YYALLMXCA C NOHATUEM “MONSPHbIN
06BEM”, cOObLLLAET, YTO 3Ta BE/IMYMHA ABAAETCA OTHOLWEHNEM 06BbEMA rasoB K YNCIY MONEN, U
OTMEeYaeT, YTo NPU KoMHaTHoM TemnepaTtype (20°C) u gasneHnun 1 amm 1 monb ntob6oro rasa saHMMmaeT
06BbEM 24 am3 (24 n). 3aTem yunTenb 3HAKOMUT KAAcC € “TpeyroabHNKom obbéma”,
No3BO/IAOLWMM YCTaHOBUTb B3aMMOCBA3b MEKAY MONAPHbIM 06BEMOM M KONNMYECTBOM BELLLECTBA, U
0OBACHAET, KaK BbIBECTU Ha €ro OCHOBE HEKOTOopble GOopMY/bl.

B TpeyrosibHMKe Npon3BeAeHNE BEIMUYNH B HUKHUX

\'} dparmeHTax paBHO Be/IMYMHE B BepxHeM pparmeHTe:
06bém V=n-V,
(am3) "
OTctofa MOXKHO BbiBECTU eLé ase Gopmy/ibl:

n VM n= l
Konuuecteo  MonsapHbiii V.
BeLecTsa 06BbéM Vv

V=

YunTteno HanpaBAseT BHMMaHWe y4yawmxca Ha 6sa0k  “Mpumepsl” (npumep 1). Yyawmecs
CaMOCTOATE/IbHO pellaloT 3afaHusa M3 3Toro 6/710Ka, MCNoAb3ya NpUBeAEHHble Bbiwe ¢opmybl,
CBEPAIOT CBOM OTBETHI C OTBETAMM B y4EOHMKE, @ yunTeNb NPU HEOBXOAMMOCTM AAET COOTBETCTBYIOLLNE
NOSAICHEHMA.

[na 03HaKOMNEHMA YyYaLLMXCA C Pa3HbIMU TUMAMM PACYETOB yUMTENb aKLEHTUPYET
WX BHMMaHMe Ha 6noke “feATenbHocTb”. Ha 3TOM 3Tane ydyawmeca CamMOCTOATE/NbHO NPOBOAAT
pasNMyHble PacyéTbl M YCTAHABAMBAIOT CBA3b MeXAYy 06bEMOM, YUCOM MONEKY/, YACIOM aTOMOB U
maccoit. C 3TOl Lenblo OHM NepenuncbiBaloT B TETPaAb U AOMNOAHAIOT Tabauuy, npuseaéHHyo B 610Ke.
3aBepLEHHbIN BapUaHT TabauLbl UMEET CAeAyIoLLMiA BUA,:

EE 06bém, am® (npu 20°C Yucno Yucno Macca, r
W pasneHnn 1 atm) MONEKRYN aToOMOB
N> 12 3,01-10% 6,02 - 10% 14
He 12 - 3,01-10% 2
CO; 48 1,204 -10** | 3,612 -10* 88
CHa 48 1,204 - 10* 6,02 - 10* 32

3aTem y4yalimecs BbINOJHAOT 334aHKWA, Npea/ioKeHHbIe B KOHLEe 3Toro 6/10Ka (“Y Kakoro
M3 rasoB — KMC/I0POAa UM BOAOPOAA —, B3ATbIX B paBHbIX 06bemax (20°C v 1 atm),
macca oKaxeTcs bonble? Ob6ocHylMTe cBoM oTBeT.” “KaKoi 13 ra3os ¢ 04MHaKOBOM
MacCol — KUC/IOPOA, UM a30T — 3aHMMaeT 6onblumnii 06bEm (20°C 1 1 atm)? O6oCHYlTe
cBown oTgeT. ”

OTBeTOM Ha nepBbIi Bonpoc byaeT “kucnopoa”. O6bscHAETCA 3TO cieayowmm obpa3om:
eC/IN Kaxablli 13 ra3os byaet B3aT B 06béme (npu 20°C u gasnenun 1 atm) 24 am3, To macca
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KMcaopoaa coctasuT 32 rpamma, a Bogoposa — 2 rpamma. OTBeT Ha BTOpoit Bonpoc — “asot”.
3710 0bycnoBNeHO TeM, YTO ecnn ByaeT B3ATO No 32 rpamma Kucaopoga u asota (npu 20°C u
fasneHun 1 atm), To KMcnopos 3aiméETt 06vém 24 am3, a a30T — npubansutensHo 32 - 24 / 28
= 27,4 am3. YunTenb NnpoBepaeT OTBEThI yYaLLMXCA, a 3aTem NOABOAUT UTOTH.

Yyntenb peKomeHAyeT yyalumMmca Npu peleHnn 3aaad obpaTuTb CBOE BHMMaHME Ha
CXeMy B y4yebHWMKe, WANIOCTPUPYIOLLYIO B3aMMOCBA3b MEMKAY KOAMYECTBOM BeLLECTBa, O6bEMOM,
Maccoi M YUCNOM YacTuL,. 3aTeM OH MOPYYAET YYaLLMMCA BbINONHUTL 3a4aHna us 6aoka “Mpumepsl”,
MCNO/b3yA YKa3aHHy CXemMy. Yyalmecs BbIMOHAOT 3TU 3a4aHUA B MHAMBMAYA/IbHOM MOPAAKe, a
3aTeM CpPaBHMBAIOT X0, PeleHua U OTBeTbl C NPUBEAEHHbIMM B y4ebHUKe. Mpu HeobxoammocTtu
yuyuTtenb AaéT AONONHUTENbHble MOACHEeHWA. [anee yuuTeslb MOXKET TaKKe MpPogeMOHCTPMPOBaTb
pelleHMe faHHbIX 33434 B 04HO AelcTBUE Yepes BbIBOA GOpmMy.

Ecnv naétca o6bém 1 TpebyeTca HallTK maccy, u
06bEM obpaTtHo:

rasa —
20°C v 1 atm) V/Vm =m/M

Echun AaéTCﬂ 06BbEM 1" Tpe6yeTcn HalTK YMcno
Yyactuu, U 06paTHO:
V/VM = N/NA

Echn paétca macca um Tpe6yeTcn HalTKU 4ucno
YyacTtuu, u 06paTH02
m/M = N/NA

3agaHua ns 61oka “Mpumepbl” MOTyT 6bITb 3aHOBO PeLLEHbI C MTOMOLLLbIO 3TUX GOpPMY:

V/Vm=m/M
1. Yemy paBHa macca (8 rpammax) 4,8 am3® (20°C n 1 atm) N =m/
Boz0pOaa? 4,8/24 =m/2
’ m = 0,4 rpamma
2. PaccuuTaiiTe Uncno Monekyn B ra3006pasHOM aszoTe V/Vm = N/Na
o6béMom 12 am* (20°C n 1 atm). 12/24 =N/6,02 - 10%
N=3,01-10%
3. Paccuutaiite 06bEM razoobpasHoro kucaopoga (am’, 20°C V/Vm = m/M
1 1atMm) Maccol 64 rpamma. V/24 = 64/32
V =48 gm?
4. PaccuuTanTe uncno monekyn B 11 rpamMmax yrnekmcnoro m/M = N/Na
rasa. 11/44 =N/6,02 - 10%
N =1,505 - 10%
5. Kakoit 06bém (am’, 20°C 1 1 aTM) 3aHMaeT ra3oo6pasHbii V/Vm = N/Na
reauin, cogepxatumii 1,204 - 10* monekyn? V/24 =1,204 - 10** /6,02 - 10%3
V =48 gm?
6. KakoBa macca (B rpammax) yrapHoro rasa, cogep>kaliero m/M = N/Na
3,01-10* monekyn? m/28 = 3,01 - 10** /6,02 - 10*
m = 140 rpammos

37K 3a4a4M MOTYT 6bITb PELUEHbl TAKXKe COCTaBEHNEM NPOMNOPLNIA:

24



24 am® (Ha) - 2
1. Yemy paBHa macca (B rpammax) 4,8 am3® (20°C 1 1 atm) AM3 (H2) rpamma
BofOpOaa? 4,8 am® (H2) — x rpammos
) x=0,4
2. PaccuuTaiite unciO MONEKYA B ra3006pasHOM a3oTe 24 am® (N2) - 6,02 - 10* monekyn
obbémom 12 am° (20°C u 1 atm). 12 am® (N2) — x monekyn
x=3,01-10%
3. PaccumTaiite 06béM razoobpasHoro kucaopoaa (am’, 24 am3 (0,) — 32 rpamma
20°C 1 1atm) maccon 64 rpamma. x am® (0) — 64 rpamma
x=48
4. PaccunTaiiTe uncno monekyn B 11 rpammax yrnekmcioro 44 nm® (CO,) — 6,02 - 10?2 monekyn
rasa. 11 am3 (CO2) — x monekyn
x = 1,505 - 1023
5. Kakol 06bém (am’, 20°C 1 1 aT™m) 3aHUMaeT 24 am3 (He) — 6,02 - 10% atomos
ra3006pa3sHbiii resinii, cogepxatuin 1,204 - 10 monekyn? x am® (He) — 1,204 - 10** atomos
x =48
6. KakoBa Macca (s rpammax) yrapHoro rasa, cogepxatiero 28 rpammos (CO) — 6,02 - 102 monekyn
3,01-10* monekyn? x rpammos (CO) — 3,01 - 10** monekyn
x =140

quenb npuBaeKaeT BHUMaHMe yyalmxca Kk 610Ky “Moaymain-06cyan-Moaenncs”.
Yyalumecs obcyKgaloT B rpynnax npeasioXeHHble 3ag4aHua, a 3aTeM NpeacTaBAsioT CBOW pPeLleHus.
Huxke nokasaHo npueenéHHoe B 6/10Ke 3aZaHWe M ero pelleHue:

— CpaBHUTE YMCA0 MONEKYN U YACNO aTOMOB, COAEPMHKALLMXCA NPU OAMHAKOBbIX ycnosuax 8 40 am?
NHs 1 10 am> O,. CKonbKo AM3 1 KaKoro rasa Hy>KHO 406aBUTb K MICXOAHOMY KOMYECTBY, YTOBbI B rasax
0Ka3an0Cb 0AMHAKOBOE YNC/I0 aTOMOB?

[Omeem. MockonbKy 06BEMbI 20308 MPONOPUUOHAAbHbI YUCAY MOAEKYs, 06BEMHOE OMHOoWeHUe
bydem makum xce, KOK omHoweHue Yyucaa mosekyn (40/Na: 10/Na=40:10=4: 1). [ina pac4éma
YucneHHo20 omHoweHUs amomos caedyem yyecms, Ymo 8 mosekysne NHs; umeemcs 4 amoma, a
mosnekyne O; — 2 amoma. Toeda omHoweHue cocmasum 4 -4 : 1 -2 =8 : 1. [locKkonbKy amomos
KUC/0p00a 0Ka3an0ck MeHble, 006a8UM 8 CMECb MPU Mex }e ycao8uax x Om> kucaopoda. Tozda
40-4=(10+x)-2; 160 =20 + 2x; x = 70 Om°.]

m YuuTtenb npeanaraet y4yallMMCA BbIMO/HUTL 3afaHuA U3 pybpuku “MpumeHute
nonyyeHHble 3HaHUA". 34ecb NpeAcTaBAeHbl ABa 3a4aHuA.

1. Pe3nHoBbIN Wwap o6bvémom 1,2 am3 (20°C 1 1 aTm) HanonHUAM reanem. Kak usmeHaTca macca u
4YMCNO aTOMOB, EC/IM 3aMEHUTb renunii Ha as3oT?

[Omsem. n(He) = V/Vy = 1,2 /24 = 0,05 monb; m(He) =n - 4 = 0,05 - 4 = 0,2 2pamma; NocKosbKy 2eauli —
0dHoamomHsiili 2a3, N(2enus) = 0,05 - 6,02 - 10°% = 3,01 - 10?%. Ecau 3ameHuUmMs 2eauii Ha azom npu mex
e ycosusax U mom xee obvéme, 8 wape okarcemcs 0,05 monb 2aza N.

m(Nz) =n-28 =0,05 - 28 = 1,4 epamma,; NOCKO/MbKY a3om — 08yxamomHeili 2a3, N(azoma) =
0,05-2-6,02-10*=6,02 - 102

Kak eudHo u3 pacuéma, macca eo3pacmém c 0,2 epamma 0o 1,4 2pamma, @ 4ucs0 amMomMos —
€3,01-10% do 6,02 -10%]

2. OpraHu3m yenoseka Bbigenset B atmochepy 240 am3 (20°C 1 1 aTm) YrAeKMUCNOro rasa B CyTKM.
PaccuuTaliTe maccy (r) ykasaHHOro o6béma yrnekucaoro rasa.
[Omeem. n =240/ 24 = 10 monb; m = 10 - 44 = 440 epammos.]
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Ob6cykpatoTca BONpoCbl U3 y4yebHUKa, npeactaBneHHble B pybpuke “lNposepbTe
nosy4YyeHHble 3HaHuA".

1. Paccumtainte 06bém 0,25 monb yraekmcnoro rasa (gm3, 20°C u 1 atm).
[Omeem.V=n-24=0,25-24=60m>.]

2. B kakom cnyyae nmeetcsa Hambobliee Yyncao monekyn? ObocHyMTe CBOM OTBET PacyETOM.
a.480r1 CH,4

b. 480 am® CH, (20°C 1 1 atm)

c. 48 monb CHa

[Omeem.

[MockonbKy Yucao moseli seuecms nPonopUUOHAIbHO YUCAY UX MOAEKYA, CpasHeHue Yucsaa moneli
sewecms coomsemcmeayem CPA8HEHUIO YUCAA UX MOsEKY1.

Paccuumaem 4yucso mosneli sewecms:

a.n=m/M=480/16 = 30 mosnb

b.n=V/Vy=480/24 =20 monb

€. h =48 mornb

Kak 8udHo u3 pac4éma, 8 nyHKme ¢ 0Ka3asa0cb Haubosbuee Yucsao MosaeKyn.|

3. PaccuunTaiite Unca0 MONEKYA B ra30BOM cmecu, cocToAaLlel ns 6 am® kncaopoga n 12 am®
Bogopoaa (20°Cu 1 atm).

[Omeem. O6wuii 06véM 2a3080l cmecu cocmasnasaem 18 Om>. Omciodan=V /Vy=18/24=0,75
MOnb; N=n-Nas=0,75-6,02 - 10 = 4,515 - 10%%.]

4. PaccymTaiiTe OTHOLIEHME YMCa MONEKYN B 14 I a30Ta K YMCy aTOMOB, COAEPKaLLMXCA B 8 T renus.
[Omeem. OmHoweHue Yucna monekyn 8 14 2 azoma (N,) Kk yucay amomos 8 8 2 eenus (He) pasHo
MOsIbHOMY OMHOWEHUI 3MUuX 2a308.

Yucso moneli 6 14 2 2aza azoma:n=m /M =14 /28 = 0,5 moseb

Yucno monelig 8 2 2asa eeaua:n=m/M=8/4 =2 monb

05:2=1:4]

¢OpMaTMBHOE oueHunBaHue

Kputepum oueHnsaHums Matepuanbl oueHuBaHUA

MoHMMaHMe CyWHOCTM NOHATUA“MoNAPHan macca” MoTuBauus, onpoc

PacyéT o6béma rasa Ha OCHOBaHMM KOIMYECTBA BeLLLEeCTBa U [eAatenbHocTb, ONpoc, 3agaHune

obpaTtHo

Pacuét maccbl rasza Ha OCHOBaHWM ero o6béma 1 06paTHO [eaTenbHOCTb, ONpoc,
3aKpenneHue 3agaHue

PacuyéT umcna yactuu, Ha ocCHoBaHWKM 06bEMA rasa M 06paTHO JeaTenbHOCTb, ONpoOC,
3aKpenneHue 3agaHue
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MAOTHOCTb ra30B8 M OTHOCUTENbHAA NNOTHOCTL (3 Yaca)

Ve 15 ® YyebHuK: cTp. 27
® Pabouas TeTpaapb: cTp. 19
MoacTaHpapThbl 9-4.1.3
Llenu obyyeHun MOHMMAET CYLHOCTb NOHATUI “NNOTHOCTL” U “OTHOCUTENbHAsA
NAOTHOCTL”
MpoBoAnT pac4€Tbl Ha OCHOBAHWMW MNNIOTHOCTU FA30B
MpoBoAUT pacyéTbl Ha OCHOBAaHMM OTHOCUTE/IbHOM NIOTHOCTU ra3os
Hasbikn XXI BeKa MHbOPMaLMOHHAA IPAaMOTHOCTb, HaBbIKM KPUTUYECKOTO MbILL/IEHUS,
BHECEHWA KOPPEKTMB B CYLLECTBYIOLLME NYTU peLleHns npobaemsl,
060CHOBaHWA CBOETro MHeHMA, 064yMbIBaHWA NyTeN peleHuns
BcnomoratenbHble MnakaTbl c popMynamu 1 3agaHuaMm
cpeacrea
DNEeKTPOHHbIE pecypcbl

KpaTkuit nhaH ypoKa
MoTtuBauma. Ob6cyKaeHue Bbibopa rasos, KOTOpble MOryT 6biTb MCMOJIb30BaHbl ANA 3amnojHEeHUs
BO3/YLUHbIX LIAPOB.
O6bacHeHne. O6bACHEHME CYWHOCTM MOHATMIA “nNNoTHOCTL” M “OTHOCUTENbHAA NAOTHOCTL”,
nposeaeHMe pacyEToOB Ha OCHOBAHMM NAOTHOCTU N OTHOCUTENLHOMN NNIOTHOCTMU.
UccnepgoBaHue. CpaBHEHMeE NIOTHOCTEM rasos
3aKpenneHue. YuebHuk: 3ag. No1-2. PT: Ne1-9.
OueHuBaHue. [lOHMMaAHME CYLWHOCTM MOHATUN “NNOTHOCTL” WM “OTHOCUTENbHAnA NAOTHOCTL”,
nposeaeHMe PacyEToOB Ha OCHOBAHMM NIOTHOCTU M OTHOCUTENbHOM NIOTHOCTM.
Yuntenb HauyMHaeT YPOK C MPUBAEYEHUS BHMMAHMA ydyalWwmUxca K WMHPopmauum,
npeacTaBAeHHOW BO BBOAHOWM YacTW. 3aTEM OH OpraHmsyeT obcyxKaeHue npuBenEHHbIX B 3TOM YacTu
BONpocoB (Yem, no sawemy MHEHUIO, HAMOAHAOM 8030yWHbIe Wapsl? [loyemy 8030yuiHbie Wapsl C
né2Kocmoeto nooHUMaromces esepx? Kakumu ceolicmeamu 00axcHbl 067100aMb UCMO1b3yeMble 2a3bl 0414
obecrieyeHus bezonacHocmMu 8030y WHbIX wiapos?) Bo Bpems o0bCyKAeHUs yyYalmecs MOryT 03BY4YUTb
pa3Hble OTBETbI, Hanpumep:

— O6bI4HO BO3AYLLHbIE LAPbl HANOAHSAIOT re/IMem;

— B HeKoTOpbIX CAy4Yasx MOMKeET BbITb UCMO/Ib30BaH BOAOPOA;

— EcnAn HanonHuTb LWap BO3AYXOM, OH He B3/1ETUT;

— BosayluHbIl Wap NOAHUMAETCA BBEPX, TaK KaK Hano/IHEH ra3om fierye Bo3ayxa;

— [NOTHOCTb BO3AYLIHOrO LWapa MeHblle, YeM Y BO3/lyXa, NO3TOMY OH NOAHMMAETCA BBEPX;

— a3, KOTOPbIM HaMOJIHAIOT BO3A4YLUIHbIE LWApPbl, AO0NKEH ObITb HEFOPIOUYUM;

— a3, KOTOPbIM HaMOJIHAIOT BO3A4YLIHbIE LWapbl, HE A0/IXKeH 6bITb B3pblBYaThbIM BELLECTBOM;

— a3, KOTOPbIM HaMOJIHAIOT BO3A4YLIHbIE LAPbl, A0NKEH OblITb HETOKCUYHbIM;

— a3, KOTOPbIM HaMNOJIHAIOT BO3A4YLIHbIE LWapPbl, A4ONKeEH BbiTb 6€30NacHbIM 1 HE MUMETb 3anaxa;

— Tenunit 6esonaceH, TaK KaKk He TOpUT U He BCTYNaeT B XMMUYECKME peakLmu;

— Bopgopog nerko BocnjaameHseTcs, NOSTOMY ONAceH U T.A4.
3aTem yuyntenb 0606LLaeT Npo3ByyaBlIMe OTBETbl: “Bo3gyliHblie Wapbl HAaNONHAT reavem. lenuin
b6esonaceH (Heroptou) n 6e3speaeH. MNocKoNbKY refnin nerye Bosgyxa, Wap, HanoJHEHHbIN refMem,
nogHumaeTcs Beepx.”
Yyntenb HanomMmHaeT yyalmmeca MHPOPMaLMIo O NJIOTHOCTU, KOTOPYIO OHU U3YYUAU B
npeawecTeyroLmnx Knaccax. OTmeyaer, 4To 13 yyebHuKa “Mpupoaa” Mm 3HaKOMbI OMbITbl NO
onpeaeneHunio NIOTHOCTU TBEPAbIX BELWECTB U Kuakoctel. OH npegnaraeT yyawmmca gas yraybneHus
3HAHWIM O NNIOTHOCTM ra3oB COCPeAOTOUUTLCS Ha baoKke “LleaTenbHocTb.” B aTom 610Ke
OEeMOHCTPUPYIOTCS 3 PUCYHKA. Yyalmecs OTBEYatoT Ha BOMPOChI MO 3TUM PUCYHKaM, a YY4UTeNb, NPU
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HeobXxoAMMOCTH, 3343ET HanpaBieHWe ANsA NoUCcKa BepPHOro oTeeTa. [NpaBuibHble OTBETHI NPUBEAEHDI
HUXKe:

1. KaKoli puCyHOK COOTBETCTBYET MACcCaM ra3oB — KMC/IOPOAA M a30Ta, — B3ATbIX B PaBHbIX
KOZIMYECTBAX NPV OAMHAKOBBIX YCOBUAX?

[Omeem. MocKonbKy 0aHO pasHoe YUCA0 MOAEeKys, YUCAo moseli 24308 makxe 6ydem PasHbIM.
MonsapHas macca Kucaopoda (M(02)=32 2/monb) 6onabuie monaapHoli maccel azoma (M(N2)=28 2/monb),
M03mMomy rpu pAeHOM Yucsae moseli azoma u Kucaopooa macca Kucaopoda b6ydem 6onbuie (pUcyHoK
1).]

2. Kakure puUCyHKM COOTBETCTBYHOT NOOYEpPeSHOMN 3aMeHe Kucnopoga Ha rasel CO, H; 1 SO,?

[Omeem. lNpu 3ameHe Kucaopoda Ha 2a3 CO (M(CO)=28 2/monb) maccsl 6ydym pasHsl (pucyHok 1). Mpu
3ameHe Ha 8000po0 (M(H»)=2 2/monb) 6onbuwe okaxcemca macca azoma (pucyHok Ill), a npu 3ameHe
Ha duokcud cepsbl (M(SO;)=64 2/mosnb) — macca duokcuda cepesi (pucyHok I1).]

3. B KaKOM YMCNEHHOM COOTHOLLEHMM CAeayeT B3ATb KUC/IOPOA, U a30T, YTOObI MX MaccChbl Bblan paBHbI?
[Omeem. ina mozo, ymobbl m(0;) = m(N,), donxHo sbinoaHamsca n(0z) - M(Oz) = n(N3) - M(N;).
Omcroda cnedyem: n(0;) - 32 =n(N;) - 28, n(03) / n(N>) = 28/32 = 7/8.]

OCHOBbIBAACb Ha pe3y/bTaTax, NOJYYEHHbIX Y4aLMMUCA NPU BbINOJHEHUWN 3a4aHUIA U3
6noKa «[leaTeNbHOCTbY, YYUTENb OODBACHSET, YTO MPU OAHUX U TEX Ke YC/0BMAX ras c bonbliein
MOIAPHOM Maccol MMeeT TaKKe 60/blyto NAOTHOCTb. OH CBA3bIBaeT 310 ¢ dopmynoin p = m/V u
nosyyaeT ana razos dopmyny p = M/Vy, NOACHAET, YTO NNOTHOCTb Nto6oro rasa (npu 20°C u 1 atm)
paBHa OTHOLLEHMIO ero MOIAPHOM Maccbl K MonsapHoMy 06bémy (24 am3) n BbipaxkaeTca B r/am’. 3atem
OH HanpaBAsEeT BHMMaHMeE y4yalmxca Ha 610K “NMpumepsl” (npumep 1). ns pelweHns 3aga4d U3 3Toro
6/10Ka yyalumecs npumeHaoT dopmyay p = M/Vu. OHM CPaBHMBAIOT X0, PELLEHNA U OTBETbI Ha 334aHNA
C YKa3aHHbIMU B y4ebHUKE, a yunTeb NPU HEOBX0ANMMOCTU AAET AONONAHUTE/IbHbIE NOACHEHUS.

Yunutenb HanpasaseT BHUMaHMWe ydawmxca Ha 6aok “Moaymaii-O6cyam-Mogennce”.
Yyalumecs BbINONHAIOT NpuBeAEHHOE 3afaHMe a 3aTeM 06cyKAaloT Xoh ero pelleHus. BepHoe
peLueHune 3TOro 3afiaHnA NMOKa3aHOo HUKe.

PaccumTaitTe NNOTHOCTb (r/Am3) ra3oBoi cmecu, cocToALEeln M3 2 MO/b KUCI0poAa U 1 MOJb YINEKNCIoro
rasa (20°Cwu 1 atm).

[Omeem. CHa4ana paccyumelisaromca macca u 06vém cmecu:

m(0,) = 2 - 32 = 64 2pamma, m(CO;) = 1 - 44 = 44 2pamma, V(0;) = 2 - 24 = 48 Om>, V(CO,) =1 - 24 =
24 0m>, m(cmecu) = 64 + 44 = 108 2pammos, V(cmecu) = 48 + 24 = 72 omP.

3amem paccuumsisaemcs MNA0OMHOCMb CMecu:

p=108/72=1,52/0m]

3aTeM y4uTeNb 3HAKOMMUT YHaLLMXCA C NOHATUEM “OTHOCMTE/IbHAA NAOTHOCTL”. OH
0OBACHAET, UTO OTHOCMTENbHAA MNIOTHOCTb MOKa3blBaeT, BO CKO/IbKO pa3 OAMH ras TaAxenee ApYyroro
rasa npwv paBHbix 06 bEMax ra3oB NpPu 3aaHHbIX YC0BUAX, U OTMEYAET, YTO OTHOCUTEIbHAA NNOTHOCTb
ob603HavaeTca 6ykBol D. BbinonHMB 3agaHua w3 6n0ka “Mpumepbl” (npumep 2), yyawmecs
YCTaHaB/AMBAlOT, YTO OTHOCUTE/IbHAA MAOTHOCTb YIIEKMCAOro rasa no Bogopoay pasHa 22. YuuTenb
npeanaraeT yyawmmca BbiBeCTM Gopmyay, NO3BONAIOLLYIO PAcCUMTaTb OTHOCUTE/IbHYHO MAOTHOCTb MO
MOJIAPHbIM Maccam rasoB. BbiABnseTcs, YTO OTHOCUMTEbHAA NJIOTHOCTb OAHOIO rasa Nno OTHOLWEHWUIO K
OPYromy rasy paBHa OTHOLUEHMIO MX MOJAPHbLIX Macc. Yumtenb npepaaraer y4yawumcsa BbIMOJHUTb
3agaHus n3 61oka “Mpumepsl” (Npumep 3), OCHOBbLIBAsACH Ha 3ToM Gopmyie. Yualmeca BbINOAHAIOT 3TH
33ZaHMA U CPaBHMBAIOT CBOM pPELIEeHUA U OTBETbl C NpuBedEHHbIMM B 6/10ke “MMpumepsbl”. Mpun
HEobX0AMMOCTMU yunTeNb PA3bACHAET 3a4aHusA. Janee yyntenb HANOMUHAET YYaLWMUMCA O AUCKYCCUN,
NpoBeAEHHONM MPU PAaCcCMOTPEHUN BBEAEHMA B TEMY, COODOLLAET UM, YTO CPeaHAs MOAAPHaA macca
BO3A4yxa cocTasndeT 29 r/Monb, U KOHUEHTPUPYET MX BHUMMAHWE Ha PUCYHKe B y4yebHuKe. OH
npeanaraetT UM MNPOrHO3MpPoOBaTb HamnpasBiaeHWe (BBEPX MAM BHWU3), B KOTOpom OyayT ABUraTbca B
BO34yXe BO3AYLIHbIE WapUKKU. Yyalwmeca onpeaenatoT, 4to Hy, He, NH3 u CHs — rasbl nerye Bo3ayxa
(M(H2)=2 r/monb, M(He)= 4 r/monb, M(NH3)=17 r/monb, M(CH4)=16 r/monb), a CO,, Ar n SO, — rasbl
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Taxenee sosayxa (M(COy)= 44 r/monb, M(Ar)=40 r/monb, M(SO,)=64 r/monb). Mo3aTomy B BO3ayxe
LWAPWKN, HanonHeHHble Hy, He, NH3 1 CH4, nepemewtatotca seepx, a CO,, Ar n SO, — BHKS.

f | t 4
V9 o . o

Fasbl TAXKENnee

B
’ ' ' Bo3Ayxa

m Yuntenb npegnaraeT yyallMMCA BbINOMHWTL 3afaHuA u3 pybpukn “Mpumenute
nonyyeHHble 3HaHMA.” 34ech NpeAcTaB/eHbl ABa 3a4aHNA.

1. Mpy 04MHAKOBbIX YC/IOBUAX OKCUA YrAepoaa U OKCUA, a30Ta UMELOT PaBHYHO MIOTHOCTb.
Onpegenute Gopmysibl STUX OKCUAOB.
[Omsem. Mpu 0OUHAKOBbIX yCA08UAX 203bl C 0OUHAKOB0U MNI0MHOCMbIO UMEOM PABHbLIE MOSAPHbIE
maccel. [Tpumem 80 BHUMAHUE, YmMoO hopMysbl cyulecmsyroujux okcudos yenepoda — CO u CO;
(M(CO)=28, M(CO,)=44). 3anuwem gpopmyny okcuda azoma kak NxO,. B makom cay4yae cymma
14x + 16y 0onxcHa pasHAMbCA 28 unu 44. Yayumeisas,umo A(N)=14 u A{O)=16, a x u y — yensie
yucsa, ama cymma He moxcem 6eimo pasHa 28. YpasHeHue 14x + 16y = 44 cnpasednuso npu x=2, y=1
(N20).]
2. Npun gobaBneHUN KaKOro rasa K ra3oBoi cmecw, coctosieit ns N, n CO, NI0THOCTb CMeCK Npu Tex
YKe YC/I0BUAX YBENNUMBAETCA?

1. CHq4 2. NH3; 3. N0 4. CoHq 5.S0,
[Omeem. [Mpu 0OUHAOKOBbIX YCA0BUAX MAOMHOCMU 2G308 MPAMO MPOMOPUUOHASbHBI UX MOSAPHBIM
maccam. Mockonbky M(N2) = M(CO) = 28 2/mornb, npu 0obasnaeHuu K 2a3o8oli cmecu, cocmoauweli u3 N,
u CO, 2a308 ¢ monaapHol maccoli 6onbwe 28 2/monb (2a308 ¢ boabwel naomHocmoto — N,O u SO;),
MA0MHOCMb CMecU yeeanuyusaemcs, a npu 0obassneHuu 2a308 ¢ MoasapHol maccol meHbwe 28 2/mMosib
(2az08 ¢ meHbweli nnomHocmeoto — CHy u NH3), nnomHocmes cmecu ymeHbwiaemca. A npu dobasneHuu
K O0aHHoU cmecu 2a3a ¢ mondapHoli maccoli 28 2/monb (2a3a ¢ mol e naomHocmero — CiHy),
MA0MHOCMb CMecu He uameHaemcs. ]
O6cyxpatoTca Bonpocbl M3 yyebHWKA, NpeacTaBieHHble B pybpuke “MpoBepbTe
nosly4yeHHble 3HaHUA".
1. Paccumtaiite nnoTtHocTb (r/am3) rasa o3oHa (20°C n 1 atm).
[Omeem. p=M/24 =48/24 = 2.]

2. OTHOCMTeNbHaA NIOTHOCTb HEKOTOPOTO rasa no BogopoAy pasHa 29. PaccunTaiiTe OTHOCUTENbHYHO
NAOTHOCTb 3TOFO ra3a Mo BO34yXy.

[Omeem. Dy, = M/2; 29 = M/2; M = 58 2/M0s1b. Y4umobi8as, Ymo cpeoOHAA MOAAPHAA Macca 8030yxa
29 2/Mos1b, Deoso. = M/29 = 58/29 = 2.]

3. PaccumTaiite nnotHocTb (r/am3) cmecun, o6pasoBaHHOM Npu cmelumnsaHum razos CO, 1 O, B
MONbHOM cooTHOWeHMN 1:2 npu Temnepatype 20°C n gasneHnn 1 atm.

[Omeem. Paccyumeieaemcs cpeOHAs MOAAPHAA Macca cmecu: Mg = (1 -44 + 2 - 32)/(1 +2) = 36.
Ucxods uz cpedHell MoaspHOU Maccel, paccyumelgaemcs naomHocme cmecu: p =36 /24 = 1,5 2/0m°.]

4. PaccunTaite maccy (B rpammax) rasa o6bémom 48 gm® (20°C 1 1 aTm), NIOTHOCTb KOTOPOro 6oblue
NJIOTHOCTU MeTaHa B 4 pasa.

[Omeem. MonsapHas macca 2a3a, naomHocMos Komopo2o 6ossuwe NAoMmHocmu MmemaHa 8 4 pasa,
6ydem makce 6oabue MoasapHoli maccsl memaa e 4 pasa. Yuumeigas, ymo M(CH4) = 16 2/mons,

29



MO/IAPHAA MACCa 3mMo20 2a3a cocmasasem 64 2/monb. Omcroda Haxodum maccy 48 Om® amozo 2a3a:
48/24 = m/64; m =128 epammos.]

¢OpMaTMBHOE oueHunBaHue

Kputepum oueHnsaHums MaTtepuanbl oueHMBaHUA

MoHMMaHMe CyWHOCTM NOHATUI “NAOTHOCTL” 1 MoTusauus, onpoc
“OTHOCUTENbHAA NJIOTHOCTL”
MpoBeaeHne pacyE€ToB Ha OCHOBE NOTHOCTM ra3oB flesaTenpHocTb, oNpoc, 3akpenieHne, sajaHve
MNpoBeaeHMe pacyETOB Ha OCHOBE OTHOCUTE/IbHOM [leATenbHOCTb, ONPOC, 3adaHne

NJIOTHOCTM rasoB

Hayka, TexHonorus, *u3sHb (1 yac)
® YyebHuK: cTp. 31

B pasgene “Hayka, TeXxHONOMMA, }KMU3HL” PaCCMaTPUBAIOTCA Hay4YHble AOCTUXeHUa Ameaeo ABoraapo,
BAUAHME ero paboT Ha JanbHellee pa3BUTUE XMMWUK, a TaKXKe 3aTparMBaeTca BONPOC MHTerpaumm
XMMMWYECKON HayKM C maTemaTukoi. Llenb pasmelleHua 3TUX maTepuanoB B yyebHUKe —
chopmmMpoBaTb Yy Yy4yalLMXcA npeacTaBieHMe 06 OCHOBHbIX MOHATUAX XMMWM, Pa3BUTb HayyHoe
MbILUNEHWNE, NOKA3aTb BaXKHOCTb HAYKM 10 peasbHOM }KU3HU U NPOBYANUTb MHTEPEC K HayKe U Hay4YHbIM
OTKPbITUAM. YUnUTeNb MOXKET NPeasioKMTb yYyalMmca 3apaHee 03HaKOMUTBLCA C NpenCcTaB/eHHbIM B
pasgene matepuanom, AOMONAHUTbL ero WHPopmaumenhn M3 MHTEpPHET-PecypcoB WM MOArOTOBMUTb
npeseHTaLMI0 Ha OCHOBE U3Yy4EeHHOro TEKCTa. B 3TOM c/ly4ae OCHOBHblE CBEAEHMA U3 3TOT0 MaTepuana
MOryT 6bITb 0B6CY»KAEHbI B TEYEHNE NPUMEPHO 15 MUHYT YPOKa; 3aTEM MOXKHO NEpPeinTn K 06CyKAEHUIo
NOArOTOBNEHHbIX YYaLWMMUCA OOMOJHUTE/NIbHbIX MaTepuanoB MAM npeseHTaumnin. CoobueHus u
npeseHTaLMm MoryT BbiTb NOATOTOBNAEHbI NOA CAEAYIOWMMM 3ar0/I0BKAMU:

— Y70 Bbl 3HaeTe 06 Ameneo ABOrazpo U ero BKaage B pasBUTME XUMUKN?

— KaKue y4yéHble BNOCNeACTBMM NOATBEPAUIN EFO TEOPULID?

— Yrto Takoe "monb” U rae aTo NOHATME UCNONb3yeTCcA?

— KaKoe BansiHMe OKa3ana Teopusa ABOrafipo Ha pa3BUTUE XMMUYECKOM HaYKN?

—  Kakvmu TpyZHOCTAMM CONPOBOXKAANOCH Obl Pa3BUTUE XMMUU MPU OTCYTCTBUM NOHATUA “Monb”?

— [Ae B NOBCeAHEBHOM XU3HU UCMNOJIb3YETCS NMOHATUE “MOoNb”?

— HacKonbKo BarkHa poJ/ib TaKMUX YYEHbIX, KaK ABOragpo, B pa3BUTUM HaYKN?

MpoekKrt (1 uac)
® YyebHuUK: CTp. 26

Llenb npoeKkTa — Ha OCHOBAHWM MOHATUIM “KOANYecTBO BellecTBa”, “monapHaa macca” U “MONAPHbIN
0b6bem” oxapaKTepusoBaTb KOAMYECTBO AuoKcuaa yrnepoga (CO,), BbibpacbiBaemoro B atmocdepy
npyv MCNONb30BAHWW MPUPOAHOrO rasa, yrna M ApYyrux BUOO0B TOM/IMBA, MOKasaTb MpaKTUYecKoe
3HaYeHMe XMMWW, COBEPLUEHCTBOBATb HaBblKM PaAc4yéTa KO/AMYEeCcTBa rasoB, a TAKMKe COMOCTaBUTb
pe3ynbTaTbl PpacyéToB, NPOBEeAEHHbIX HA OCHOBE BbIOPaHHbIX 0OPA3LL0B Pa3/IMYHbIX BUAOB TOMJIMBA, C
MHbOPMaLMEN U3 HAYYHOM INTEPATYPbI U MHTEPHET-PECYPCOB.

MPOEKT MOYKHO NOATOTOBUTb B COOTBETCTBMM C HUKENPUBEAEHHBIM 06pasL,oM:
O6pasey, 1.

Tema: Konnuectso CO,, BblaensawoLeroca npm cropaHnun 1 antpa 6eHsnHa
YyeHuk:
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Knacc:
Oara:

B Hawe Bpemsa B aTmocdepy BbibpacbiBatoTcs 60/1bluMe 06bEMBI YINEKMCNOTO rasa B BUAE BbIXOMHbIX
ra3soB OT TPAHCMOPTHbIX CPEACTB M NPOMBbILWAEHHbIX NPeANPUATUIA. ITO NPUBOSUT K 3arpA3HEHUIo
BO34yXa, rN06abHOMY NOTENJEHUIO U USMEHEHMIO KAMMaTa. Llenb NpoekTa — paccymTaTb KOANYECTBO
YI/IEKMUC/IOrO rasa, KoTopblit BbibpacbiBaeTca B aTMOCEpY, M ONMCaTb MPUUNHAEMbIN STUM yLILEpPb.

CocTaB 6eH31Ha MOXKHO YCN0BHO NPeAcTaBUTb COOTBETCTBYIOLLIMM O4HOMY BellecTBy — oKTaHy (CgHisg).
Macca 1 nutpa 6eH3mHa coctasnset npubamnsutensHo 0,74 kr. 3HadA, yto M(okTaHa) = 114 r/mons,
paccuMTaem YMC/I0 MOJIEN OKTaHa B cocTaBe beH3uHa:

n(oktaHa) = 740/114 = 6,5 monb

MNockonbKy B 1 MOsb OKTaHa coAaepXuTca 8 Moab aTOMOB yriepoaa, Npu cropaHnm 1 mosib OKTaHa
obpasyetca 8 Monb yrieKUcaoro rasa. Torga MOXHO paccymMTaTb YACNO MOJIEN YINEKMCNOTO Fasa,
obpasytoLeroca npu cropaHnun 1 autpa 6eH3unHa:

n(yrnekucnoro rasa) = 6,5 - 8 =52 monb

Yuntbisan, uto M(CO3) = 44 r/monb, NOAYYUM Maccy YrAeKUCNOoro rasa, NnoaydyeHHoro us 1 nutpa
6eH3uHa:
m(CO;) =52 - 44 =2288 r=2,3 Kr

N3 nuTepaTypHbIX AaHHbIX cheayeT, uTo 3a rog, 1 gepeso nornowaet npumepHo 20-25 Kkr CO,. 3HaAq,
4TO NpU cropaHum 1 nutpa 6eH3nHa B atmocdepy BbibpacbiBaeTca 2,3 Kr CO,, MOXKHO caenaTb BbIBOA,
YTO KOJIMYECTBO YI/IEKUCNOTO rasa, BblaenawLLeroca npu cropaHnn 10 amtpos 6eH3mHa (23 kr), byaet
HEeWTPaAN30BaHO aKTUBHOCTbIO OA4HOIO B3POCAOro AepeBa B TEHEHME LeNoro roga (npumepHo).

MNpennoxkeHma:

— Tonb3oBaTbca 06LECTBEHHbIM TPaHCMOPTOM;

— E3auTb Ha Benocuneae;

—  JKOHOMWTb SHEPrUIO;

—  Wcnonb3oBaTbh afibTEPHATUBHbIE MCTOYHUKMN SHEPTUMN.

Mo Takomy e 06pasuy moryT H6bITb NOAFOTOBNEHbI MPOEKTLI C APYTMMU 3aro10BKaMu
(“Konunuectso CO,, KOoTopoe BbibpacbiBaeTca aBTomobunem npu npobere Ha pacctoaHue 100 km”,
“KonnuectBo exkegHeBHbIX Bbibpocos CO,, Npon3BoaMMbIX OAHUM aBTobycom”,

“CpaBHeHue cropaHus yraa un npupogHoro rasa” un “Konnyectso CO,, Bblaenaemoro

B pe3y/ibTaTe eXXeMeCcAYHOro notTpebneHns NpUpPoaHOro rasa ogHon ceMbén “).
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2-ii PA3ZIEN Pacuyétbl no xsumunyeckum popmynam
WU ypaBHEHUAM

Konu- Pabouasn
Yye6HUK
Tema Ne Ha3sBaHue 4yecTBO TeTpaab
(cTp.)
yacos (cTp.)
Tema 2.1 MaccoBasa 40219 1 MacCOBOE OTHOLLEHME 3 38 27
Tema 2.2 BbiBOA, NPOCTENLLMX U UCTUHHDBIX GOPMYN 2 41 32
Tema 2.3 PacyéTbl N0 XMMNYECKMM YPaBHEHMAM 3 44 35
Tema 2.4 BbIX04 XMMUYECKNX peaKkLunii 3 48 40
Hayka, TexHonorma, XusHb 1 51
MpoekT 1 53
O6ob6uiatownii ypoK (3akntoueHne 1 obobuiatouime
1 54 44
334aHuA)
MCO-1 1
BCEro 15

Kpatkuit 0630p pasgena

B aTom pasgene yyawmecs NO3HAKOMATCA C NOHATUAMM “maccoBan gonsa”, “maccoBoe oTHoweHue”,
“npoctenwan ¢opmyna”, “uctmHHan dopmyna”, “crexmometpua”’, “numutupylowee BewecTso”,
“BbIXO4, XMMUYECKUX peakLMn”, “TeopeTnyeckuii Bbixoa”, “npakTMYecKkuii Bbixod npoayKta” u “creneHb
YMCTOTbI CblPbA”, HayyaTCA PACCYMTbIBATb MACCOBYIO AOJ/II0 M MACCOBOE OTHOLIEHWE 3/1IeMEHTOB B
XMMMWYECKUX COEAMHEHMUAX, KOMMYECTBO MCXOAHbIX BELLECTB W MPOAYKTOB B XMMUYECKUX pPeaKLusX,
OCO3HAIOT CYLHOCTb “3aKOHA COXpaHeHWsA macchbl BewecTs”. 3HaHMA, NOJyYEeHHble B 3STOM pasgene,
NOMOTYT Pa3BUTb Y YYaLMXCA MaTEMATUYECKOE MbIWJEHNE MPUMEHUTENbHO K XUMWKU, MO3BOAAT
pewaTtb peanbHble Npobaembl u co3panyT 6asy Ana pacyéTos, NPoBeAEeHUE KOTOPbIX NpeanonaraeTca
Npu U3y4YeHUU APYrux Tem.

B pybpuke “HayKka, TeEXHONOMNA U KU3HL” 0ObACHAETCA Pa3BUTME METOAMKU XMMUYECKUX PACYETOB C
NPOLW/IbIX BPEMEH [0 CEerofHsAWHEero AHA W NMOKa3blBAaeTCs, YTO OCHOBbI 3TOM 061aCTU XMMUK Bbln
3a/10XKeHbl AHTyaHOm JlaByasbe M Amegeo Asoragpo. B pasgene nogyépkmaeTca, UYTO 3aKOH
COXpPaHEeHMs MaccCbl BELLECTB fAB/AETCA OCHOBOW TOYHbIX PAcYETOB B XMMWUKM. OTmevaeTcs, 4YTo 3TU
pacyéTbl UmeroT 60N1bLLIOE 3HaYEHUE A1 COBPEMEHHOMN NPOMbILLIEHHOCTU, OCOBEHHO AN XMUMUYECKUX
NPOM3BOACTB M TEXHO/IOTUIA, @ TaKKe Pa3bACHAETCS POJib XMMUYECKUX PAcYETOB B MOBCELHEBHOM
KU3HU N B COXPAHEHWMWN IKOOrMYECKOro HanaHca. B 3aK/i04eHMe YKa3bIBAETCA, YTO UCKYCCTBEHHDbIN
WHTENIeKT MO3BOIUT B ByAyL,em noayyaTtb 6osee TouHble N 3dPEKTUBHbIE Pe3y/bTaTbl B 3TOM 0bnacTu.
B pasgene “NMpoeKT” yyawmeca paccumMTatoT sKCNepuMeHTalbHbIM NYTEM KOJIMYECTBO BOAbI U COMMU B
KpucTannorngpate, B pesynbtate yero onpesenar Gopmyny Kpuctannorungpata U MaccoByrto A0/
BOZbI B KpUCTannornapare.

BsepeHue B pa3gen

B BBOAHOM YacTM pasgena OOCYKAAETCA CUTyauua, C KOTOPOM y4yalmecAa CTasKMBAOTCA B
NOBCEAHEBHOW KW3HW, — HeobXoAMMOCTb NPUAEPXKMBATLCA OMNPeAeNEHHOr0 COOTHOLIEHUS
(nponopunit) MHrpegMeHTOB MNPW NPUTOTOBAEHUW NULLKM, WU pPe3ynbTaT, K KOTOPOMY MpUBOSUT
Hecob04eHNEe HYKHOTO COOTHOWEHMA. YUUTeb M3y4aeT MHEHMA YYyallMXCA No AaHHOW Teme W
CMelLaeT UX BHUMaHUEe B CTOPOHY XMMMUUYECKUX peakuuii, oTMeyas, YTo 3TOT noaxon umeet ocoboe
3HauYeHMe B NPOMbILIJIEHHbIX MPOLECCoB. 3aTeM yunTeb 0bpallaeTcs K yyallMmca C BONpocamm 13
3TOro pasgena v opraHusyet obcyxgeHue. MNprmepHbie OTBETbI Y4EHUKOB MOTYT BbITb C/iegyoWUMu:
1. Y10 Bbl MOXKeTe pacckasaTb 06 3TOM COOTHOLLIEHUWN Ha NPUMEpPE peakLUin HernTpanansaumnm?
[Omeem. B peakyusax Helimpaau3ayuu KUCA0Ma U OCHOBAHUE peazupyom 6 onpedeseHHOM
MO/IbHOM OMHoweHuu. Hanpumep, npu peaxkyuu 8zaumodelicmaus coaaHol Kucaomel ¢
2UOpoKCUOOM Hampusa 3mo omHoweHue cocmasssem 1:1, a ¢ 2udpokcudom Kansvyus — 2:1.]
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2. KaK, no Ballemy MHEHWIO, PacCYMTbIBAOTCA 3TN “TOYHbIE COOTHOLWEHUS"?

[Omeem. 3mu coomHoWeHUA MOXHO pPaccyumame Mo XUMUYECKUM YPABHEHUAM HA OCHOB8AHUU
Konuyecmea sewjecms. [l1a 3mo20 MOMCHO UCM0Ab3080Mb  pPACYEMbl, C  KOMOPLIMU  Mbl
MO3HAKOMUUCL 8 pedblOywem paszdesne.]

3. Moyemy “TO4YHblE COOTHOLWEHMA” TAaK Ba*KHbl C SKOHOMUYECKON U IKOJIOTMYECKOM TOYEK 3peHun?
[Omeem. To4Hble cOOMHOWEHUA npedomepawarom nomepu Colpbs, MO8bILIAIOM 3hheKMmuU8HOCMb
npoussodcmea, @ omcymcmaeue U3AUWKO8 8ew,ecms cokpauwaem omxoos! U MUHUMU3Upyem yuwepb
oKpyxcaroweli cpede. 3mo crnocobcmseyem KAk 3KOHomMu4eckoll uenecoobpaszHocmu, mak u
COXPAHEeHUI 3Kos102u4ecKko2o banaHca.]

MaccoBas f018 U MaccoBoe oTHoLwleHue (3 yaca)

UESE 2 ® YyebHuK: cTp. 38
e Pabouas TeTpaab: cTp. 27

MNopacTtaHpapTol 9-4.1.4

Lenn obyyeHun MNMoHUMaET CyLLHOCTb MOHATUI “MaccoBoe oTHoweHne” n “maccosas gons”
PaccunTbiBaeT maccoBoe OTHOLIEHWE
PaccuuTbiBaeT maccoByto A0N10
MpoBOAMUT pasnyHble PacyéTbl HA OCHOBAHMM MacCOBOTO OTHOLLEHMWSA U
MaccoBOM 40U

Hasbikn XXI BeKa MHbOpMaLMOHHAA rPaMOTHOCTb, yMeHMe 060CHOBbIBaTb CBOE MHEHME,
nccnefoBaTesIbCKMe HaBbIKK

BcnomoratenbHble PasnnyHble nnakaTbl ¢ opmynamm n 3afaHnAMU

cpepacTsa

KpaTtkuii nnaH ypoka

MoTtuBauma. AHanM3 MHGOPMaLUKN O NPOAYKTAX NUTAHUA, CBA3AHHYIO C X COCTaBOM U KOJIMYECTBOM,
M pacyéTbl Ha eé OCHoBe.

O6bAcHeHue. ObbACHEHWE CYLLHOCTM NOHATUI “MaccoBoe oTHoleHue” 1 “maccoBan aona”, pacuyér
MacCcOBOTO OTHOLLEHWSA 1 MAaCCOBOW A0U, MPOBEAEHME PA3/INYHbBIX PACYETOB HA OCHOBAHMM MacCOBOMO
OTHOLUEHWA Y MAacCOBOW A0/N.

UccnepoBaHue. YCTaHOB/IEHNE OAMHAKOBOrO MAacCOBOTrO OTHOLLIEHWUA B O4HOM U TOM e COEANHEHUMN.
3aKpenneHue. YuyebHuK: 3ag,. No1-2. PT: Ne1-15.

OueHuBaHue. MNoHMMaHWe CYyLLHOCTU NOHATUI “MaccoBoe OTHoLWweHMe” 1 “maccoBas gona”’, pacuyér
MaCCOBOrO OTHOLLIEHWS U MAaCcCOBOM [,0/M, NPOBEAEHNE PA3/IMYHbIX PACYHETOB HAa OCHOBAHUU
MaCCOBOrO OTHOLLIEHWSA U MAacCOBOM [0/MN.

B BBOAHOW YacCTM TeMbl y4YUTENb 3HAKOMMUT YHALLMXCA C CUTYaUMAMM, C KOTOPbIMU Mbl
e)KeHeBHO BCTPEeYaeMCs B Y KM3HW. ITa YacCTb NOCBALLEHA MHPOPMALIMM O COCTaBe NPOAYKTOB NUTAHUS,
MMEIOLLLECA HA STUKETKAX NOKYNaemMblX HaMW TOBAPOB. YUMTelb MOXKET NPUHECTM B KACC HECKOJIbKO
TAaKUX 3TUKETOK, pasfaTb WX YYaWMMCA WM y3HaTb MX MHEHME O COCTaBe NPOAYKTOB. 3aTem OH
npuB/ieKaeT UX BHMMaHME K obpasly ”“WoKonagHoro macna”, npeacraBfieHHOMY B yyebHUKe, U
334a€T Bonpoc: "MOoXtHO AU 8bIpa3uMs 8 MPOYEHMAxX KOAUYECME0 8eu,ecma 8 WOKOAA0HOM Macse rno
ux macce?” Yyawmeca ¢ NETKOCTbIO MOTYT BbIMNOAHUTb 3TM pPacyéTbl Bnarogaps BblYMCANTENbHBIM
HaBblKam, MPMOBPETEHHBIM Ha YPOKAX MaTeMaTUKW.

Cocras 50 rpammos B cocTaBe wWwoKonaaHoro macna (no macce):
LIOKON1aAHOIro macna: _ )‘Kl/lpbl 62%

YXupbl 31r — benkn 1,2%

Benkn 06r —  Yrnesoabl 18,8%

Yrnesopbl 94r — Caxap 18%

Caxap 9r
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YunTtenb npoposirKaet obcyxaeHue Bonpocom  “MOMCHO AU MACCbl 31eMeHmMo8 8 XUMUYECKUX
COoeOUHeHUAX MaKx e 8bipa3ums 8 npoyeHmax? Kak 6ol 8bl Ha3easau smy seauyuHy?” OH BbICAyLINBAET
OTBETbI YHALLMXCA U NEPEXOAUT K CeAytoLLeMY 3Tany YPOKa.

o1V e 113 B Havane 0O6BACHEHMA yuuTeNb 3HAKOMUT y4almxca C NOHATUMEM “maccosoe
oTHoleHue”. OH coobllaeT, YTo OTHOLLIEHNE MacC 3/IeMEHTOB B COeIMHEHUN ABNSETCA MOCTOSIHHbIM,
3TO OTHOLLEHME BbIpaxKaeTca B BUAE HEOONbLUMX Lie/bIX YACEN U HA3bIBAETCA MAaCCOBbIM OTHOLLIEHMEM.
Ha npumepe u3 yyebHMKa (YKcycHaa KucnoTa; cTp. 38) OoH 0b6bACHSAET, Kak paccuMtaTb mMaccoBoe
OTHOLUEHMWE 3/IEMEHTOB B XMMMUYECKOM COeAMHEHUN. 1A 3aKpenieHNss MOXKHO NPOBECTU pacyeTbl Ha
Apyrux npumepax. B kauecTse npumepa MoXKHO npeanoxKutb cynbodart kenesa(lll) (Fea(S04)s):

Yncno mosb aTOMOB 3/IEMEHTOB

2 MOAb Kenesa | 3 monb cepbl 12 monb Kncnopoaa
8 1 monb BeuecTa
Macca anemeHTOB B 1 M0o/b

112 rpammos 96 rpammos 192 rpamma
BelecTsa
MaccoBoe oTHoLleHue

m(Fe) : m(S) : m(0)=7:6:12

3/1eMeHTOB

3aTem yuuTenb akLLEHTUPYeT BHUMaHMe yyalmxca Ha bnoke “leatenbHoctb”. B
3ToM 6/10Ke onucaHbl 4Ba onbITa, NPOBeAEeHHbIX C METaNIZIOM C NOCTOSHHOM CTEMNEHbI0 OKUCEHMUS.
Yyauwmecs gonKHbl 03HAKOMUTLCS C STUMM OMbITaMKU U CAENATb HA UX OCHOBE BbIBOAbI C MOMOLLbIO
COOTBETCTBYHOLUMX PAaCYETOB. YunTenb obpallaeTcs K HUM C BONpocom “ Aensemcs au omHouweHue
m(memanna) / m(0) 8 okcudax 00HUM U meM xce uau pasauyaemca?” v npeanaraeTt NpoBecTu
pacyéTbl. Yuawmecs NpoBoasaT cnepyowme pacyéTbl:

M3 onbiTa 1 ycTaHOBAEHO, YTo U3 2, 5 r meTanna obpasyetca 3,5 r okcnaga, cnefosBateslbHO Macca
Kncnopoaa cocrasaset 3,5-2,5=1r. Otcloga maccoBoe OTHOLLEHNE 9N1€MEHTOB B OKCMAE PaBHO:
m(meTtanna) : m(0)=2,5:1=5:2.

M3 onbiTa 2 ycTaHOBAEHO, YTO M3 4 I meTanna B utore obpasyetca 5,6 r okcuaa, TOo ecTb macca
Kucnopoga cocrtasnsetr 5,6 —4 = 1,6 r. Torga maccoBoe OTHOLWEHME 3/1IEMEHTOB B OKCUAE PABHO:
m(meTtanna) : m(0)=4:1,6=5:2.

B pesynbTaTe pacyéTa BbISCHAETCA, YTO MaCcCOBOE OTHOLUEHMEe OKa3a/ioCb OAMHAKOBbIM. YuuTenb
NpoAoIXKaeT 0O6CYKAEHME BONPOCOM “3asucum siu MAccosoe omHoweHue 31eMeHmos 8 CoedUHeHUU
om crnocoba ezo nosayvyeHua?” Ha OCHOBaHWMM MNPOBEAEHHbIX OMbITOB yyallMeca coobLatoT, 4YTo
MaCCOBOE OTHOLIEHWE 31EMEHTOB B XMMUYECKOM COeIMHEHUN He 3aBUCUT OT cnocoba ero nony4yeHus.
3aTem yumtenb cnpawmaet: “OOUHAKO8bI UAU Pa3aAuUYHbl MACCO8ble OMHOWEHUA 3/1eMeHMo8 8
pa3HbIX oKcudax, obpasyemobix 0OHUM 3semeHmom?” Ha 3TOT BONpPOC MoryT 6biTb AaHbl PasinyHble
OTBETbl. YuuTenb npeasaraeT Knaccy AaTb MOACHEHMSA Ha npumepe oKcuaos cepbl (SO2 mn SOs).
Yyaumecs npoBoASAT COOTBETCTBYHOLME pPaCYeThl:

SOZ 503
m(S): m(0)=32:(2-16)=32:32=1:1 m(S) : m(0)=32:(3-16)=32:48=2:3

BbiaBnAeTCA, UTO B pa3/IMYHbIX OKCUAAX OAHOMO M TOTO *KE 3/1EMEHTa MaCcCOBOE OTHOLIEHWNE 3/1IeMEHTOB
pasnunyHo.

3TOT 3Tan ypoKa Npoo/irKaeTcsa 3agaHuamu “Bbipa3uTe B NPOLEHTAX MaccoBble A0AW MeTanna u
KMcnopoga B oKcuae meTanna, npeAcTaBieHHOM B onbiTe” 1 “ BblpasuTe B NPOLEHTaX Maccy Cepbl,
coaepyKallencs B OKCMAaX Cepbl, U CPaBHUTE HaNAEHHble BENIMUNHDL.”

(01537 (615517138 Mocne NpoBePKU 3a4aHUI yUaLLMXCs, yunTesib o6obuaeTt nsydyeHHoe. OH ob6bACHSET,
YTO MacCy 3/1eMEHTOB B COEAMHEHUAX TaKKe MOXKHO MNpeacTaBuMTb B MPOLEHTax. ITa Be/nYMHa
Ha3bIBAETCS MacCoOBOW Aonen anemeHTa. MaccoBasa 4015 NOKasbiBaeT, KaKylo YacTb OT MacCbl BCEro
coegMHeHMA COoCTaBAsfeT Macca [AaHHOro 3/7emeHTa. Yuutenb OObACHSAET noc/iefoBaTe/lbHOCTb
LEeNCTBMIN oA pacyeTa MacCOBOM A0NM 3/1€MEHTa:
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1. 3anucbiBaeTca xmmmyeckaa Gopmysia coefnHeHuUs;

2. PaccuuTbiBaeTCA OTHOCUTEIbHAA MONEKYIAPHAA Macca coeMHeHUs;

3. Macca anemeHTa B coeJMHEHUN AeINTCA Ha OTHOCUTENbHYIO MONEKYNAPHYIO Maccy
coeguHeHUA, a NOly4eHHOE YNCN0 YMHOXKaeTcAa Ha 100% — Takum ob6pa3zom maccosasn 0N
3/IeMeHTa BbIpaXKaeTca B MPOLEHTax.

3aTem OH MOKa3bIBaeT, KaK paccyMTaTb MACCOBYIO A0/IH0 3/1EMEHTOB B NMOJIyYEHHOM B X04e
J3KCNepuUMeHTa OKCuae MmeTasia U B OKCUAax cepsbl.

MaccoBas gona (B %) cepbl B 4MOKCUAE cepbl MaccoBas fona (B %) cepbl B TPMOKCUAE cepbl
(S0,) (SOs)
M(SO,) =32 +16-2 =64 M,(SOs) =32 +16-3=80
32-100/ 64 =50% 32-100/ 80 = 40%

[anee yuntenb akUeHTMPYeT BHUMaHMe ydalwmxcsa Ha 610ke “Mpumepbl” v npeanaraeT MM BbINOAHUTb
npeacrasneHHble B 610Ke 3agaHuA. Yyawmecs, BbIMOAHUB 3TU 3a4aHUA, CBEPAIOT CBOM PEeLIeHUs U
OTBETbl C OTBETaMMU, NpuBEAEHHbIMK B “TMprmepax”. Mpu HeobX04MMOCTHU yUMTENb NOACHAET 3a4aHuA.

3aTem yuuTesb HanpaBAfeT BHMMaHMe yyawmxca Ha 6nok  “Moaymai- Obecyam:
MNoaenucs”. MopydyaeT MM BbINOAHUTL NpuBeAEHHOE B 6/10Ke 3aaaHMe (“Kak meHAeTca maccoBan Aons
xenesa B pagy FeO — Fes0s — Fe,03? ObocHyWTe cBoM 0TBeT.”) HMKe NoKasaH COOTBETCTBYOLWMIA
pacyér:

FeO Fes04 Fe,0Os3
M,(FeO) = 56 + 16 = 72 M (Fes04) =56 -3+ 16-4=232  M,(Fe;03) =562 + 16 - 3 =160
56-100/72=77,8% 168 -100/232=72,4% 112 -100/160=70%

OueBunAHO, uTo B pagy FeO — Fes0s — Fe,03 MmaccoBan 40Na Kenesa ymeHblaeTcs. PelnTb AaHHY0
3aZ,a4y MOXKHO M NYTEM CpaBHeHUA 6e3 NpoBegeHMsA Takoro pacyéta. CpaBHUM KOIMYECTBO KMCI0POAa,
NPUXo4AaLLEEeCcs B 3TUX OKCUAAX HA OAHO U TO }Ke KOJIMYECTBO »Kesesa:

FeO — Fe01,33 — Fe01,5

Kak BMAMM, B 3TOM pAAY KONMYECTBO KMCNOPOAa, MPUXOAALLEECA HAa OAHO 1 TO Ke KOIMYECTBO XKesesa,
yBenmumMBaertcs, Toraa, HaobopoT, KOMMYECTBO enesa M, COOTBETCTBEHHO, ero maccosas [0nsa B
OKCHAaX YMeHbLLIAOTCA.

m Yuntenb npepnaraeT yyalMMcA BbINONHWUTL 3afaHua n3 pybpukn “lMpumennte
noay4yeHHble 3HaHMA”. 34eckb AaHbl 1Ba 3aaHNA.

1. MaccoBas fons anemeHTa X B coegmHeHumn X;Hg pasHa 80%. PaccunTainTe OTHOCUTENBHYHO
aTOMHYHO Maccy aniemeHTa X.

[Omeem.

Mr(Xsz) =2x+6

Maccosas dona X =2x-100/ (2x +6) =80; 2x=24; x=12]

2. Mpwu B3aumogericteun 14 r asnemenTa X ¢ 35 r anemeHTa Y obpasoBanock coeanHenme XY, n3ryY
ocTasioch B U36bITKe. Paccumntaiite maccosoe oTHolueHue m(X)/m(Y) B coeamHeHmm XY,.
[Omeem.CoeduHeHue XY, cocmoumu314eXu(35—-3)=32e2Y.

Tozda 8 coeduHeHuu XY, m(X)/m(Y) =14 :32=7:16.]

Ob6cykpatoTcs Bonpocbl M3 yyebHWMKA, npuBedéHHble B pybpuke “lMposepbTe
Nnosly4eHHble 3HaHuA.”

1. NepenuwunTe B TETPaAb M 3aN0OAHUTE TabauLy.
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BewectBO MaccoBoe OTHOLIEHME 3/IEMEHTOB
Mag:N,
CuSO,
C,H,O,

[Omeem.

m(Mg): m(N)=(24-3):(14-2)=72:28=18:7

m(Cu): m(S) :m(0)=64:32:(16-4)=64:32:64=2:1:2

m(C): m(H) : m(0)=(12-3):(1-6):(16-2)=36:6:32=18:3:16]
2. Paccuntalite maccoByto Aot (%) marHus B cynbdaTe marHus.
[Omesem.

M/MgSOy) = 24 +32 + 16 - 4 = 120

Maccosas dona mazHua =24 - 100 / 120 = 20%)]

3. PaccunTaliTe OTHOCUTENIbHYIO aTOMHYO Maccy X, ecau B coeanHeHnn X;03 maccoBoe
otHoweHnem(X)/m(0) = 9/8.
[Omeem. 2x : 48=9:8; 2x=48-9/8=54;, x=27]

4. B coeanHeHmm XY, m(X)/m(Y) = 7/16. Paccuntaiite maccosoe oTHolueHne m(X)/m(Y)

B coeagnHeHunu XY.
[Omeem.x/2y=7/16; x/y=14/16=7/8]

5. PaccumTaiite OTHOCUTENIbHYIO aTOMHYIO Maccy 31eMeHTa X, 3Has, YTo ero MaccoBas [0/1a B CO/U
dopmynbl CuXO4 cocTaBnset 20%.

[Omeem.

M, (CuXO4) =64 +x+64=x+128

Maccosaa dona X=x-100/x+ 128 =20; 4x=128; x=32]

dopmaTMBHOe oLeHUBaHUe

Kputepum oueHnBaHuA Matepuanbl OueHUBaHUA
MoHMMaHMe CYyWHOCTM NOHATUI “MaccoBoe MoTuBaums, onpoc
OoTHowweHne” n “maccosas gons”
Pacyét maccoBoro oTHoLWEHUSA [eaTenbHOCTb, ONPOC, 3aKpenneHue, 3agaHue
Pacuét maccosoit gonu MoTuBaums, AeATeNbHOCTb, ONPOC, 3a4aHue
MpoBeaeHne pasanUHbIX PacyEéToB Ha OCHOBAHUK Onpoc, 3aKpenieHve, 3agaHue
MacCOBOro OTHOLUEHMS U MacCOBOW 40K
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BbiBOA NPOCTEUALLMX U UCTUHHDBIX popmyn (2 yaca)
® YyebHuK: cTp. 41
e Pabouas TeTpaab: cTp. 32

Tema 2.2

MNopacTtaHpapTol 9-4.1.4
Lenn obyyeHusn MNMoHMMaET CyLHOCTb NOHATUI “npocTenwan popmyna” u “UcTmHHan
dopmyna”
Onpegenaer XMmuyeckyto Gopmyy CoegMHEHUA Ha OCHOBAHMK
MacCOBOro OTHOLIEHMA
Onpegenaer XMmuyeckyto Gopmyy CoegMHEHUA Ha OCHOBAHWK
MaccoBOW 401
Hasbikn XXI BeKka MHTEepaKTUBHOCTb, HAaBbIKN KPUTUYECKOTO MbILLIEHUA, BHECEHMUA
KOPPEKTUB B CYLLECTBYIOLLME NYTU peLleHns npobaemsl,
KOMMYHWKATUBHbIE U UCCAeA0BaTEIbCKUE HABbIKK
BcnomoratenbHble MnakaTbl ¢ popmynamm 1 3agaHUAMM
cpeacTsa
DNIeKTPOHHbIE pecypcbl
KpaTKuit nhaH ypokKa
Motusauums. Moag4yépKmMBaHMe Ha OCHOBE UCTOPUYECKMX PAKTOB 3HAUMMOCTM ONpeaeneHns CoCTaBa BELLECTB.
O6bsacHeHue. [oHMMaHKWe CYLHOCTM NOHATMI “npocTteiiwan ¢opmyna” n “uctmHHas popmyna”,
onpegeneHne xMmmyeckon Gopmysbl COeANHEHUSA HA OCHOBAaHMM MACCOBOTO OTHOLLEHMA U MacCOBOW
aonu.
3akpenneHue. YuebHuk: 3a4,. Nol1-2. PT: Nel-7.
OueHuBaHue. NNoHMMaHME CYLLHOCTM NOHATMIA “npocTeiwan dopmyna” n “uctuHHas popmyna”,
yCTaHOB/IEHNE XMMMUYECKON GOPMY/bl COeAMHEHNA HA OCHOBAaHMM MAaCcCOBOTO OTHOLLEHUA U
yCTaHOBAEHWNE XMMMYECKON GOPMY/bl COEANMHEHUA HA OCHOBaHMM MACcCOBOM 40N,
YunTenb 3HaKOMUT yyalmxcs ¢ MHpopmaumel, npuseaEHHON BO BBeAEHUN B Temy. B
3Tom 6/710Ke PacCKasblBAeTCA, KaK XMMUKM ONpesennin cocTaB M CTPYKTYPY BaHWIMHA — OCHOBHOIO
BeLLecTsa, NPUAAOLLEr0 PACTEHUIO “BaHWIb NNOCKOANCTHAA” NPUATHBIN ApPOMAT, Kak No3gHee OH bbin
CUHTE3NpoBaH B Nabopatopum M CTan LWMPOKO MCMNO/b30BATLCA B Ky/NMHApWUWU. 3aTeM yuutenb
obpalaeTtca K Knaccy ¢ Bonpocamu: "Kak onpedenstom 4ucao amomos 8 coeduHeHusax? Ymo
MoKasbleaem xumu4veckas hopmyna coeduHeHUA?” BblCylaB pas/iMyHble OTBETbI yYaLLMXCA, yunTe b
0606LaeT MX U OCTAaHaB/AMBAETCA Ha OTBETE, OMMCHIBAIOLLEM HAXOMAEHWE MACCOBOrO OTHOLUEHMA,
ncxogA M3 KOAMYECTBa 3/IEMEHTOB B COCTaBe BeLLECTBa, M anroputm BbiBOga ero ¢opmynbl Ha
OCHOBaHMW HaN4EHHOrO OTHOLLEHUS.
3aTtem, YTOObI NOATBEPAUTL 3TOT OTBET, YUMUTENb NpesiaraeT ydeHMKam NpoBecTu
3KCnepumeHT u3 6noka “fdeatenbHocTb”. Yuyawmeca Aenatca Ha rpynnbl MU 3HAKOMATCA C XOAOM
3KCMepMMeHTa, nocsie Yero NpoBOoAAT 3TOT OMbIT B rpynnax. Bo Bpems NOCTaHOBKM OMbITa CTPOro
cobntogatoTca npaBuaa TEXHUKM 6HesonacHocTU. Yumteno HabatogaeT 3a pabotol rpynn v npu
HEeobXO4MMOCTM OKasblBaeT MM MOMOLLb. B 3aKkntodeHWe rpynnbl roTOBAT OTYET MO BOMPOCAM,
npeacTaBAeHHbIM 41a 0bcyxaeHua. K npumepy, npu ycaoBMmK, €M macca B3AaTOM MarHMeBOW IeHTbI
6bln1a paBHa 4,2 rpammam, a NOCae CropaHuA cocTaBuaa 7 rpaMMoB, OTYET MOKET BbITb COCTABAEH MO
HUKenpusea&HHoM dopme:

1. KaKkasa peaKkuusa npounsowna? 2Mg + 0; — 2MgO

2. Cuyem cBA3aHO yBeanYeHne maccbl? | MNpu cropaHMM marHmMeBas NeHTa NPUCOEAUHAET KUCNOPOL, M3
BO34yXxa.

3. Kakyto dopmyny Bbl NPeaiOKUAN Macca B3ATOro marHma 4,2 r, NOAy4eHHOro sewectea—7r, a

6bl A1A NONY4EHHOTO BelLecTBa’? coeAnHMBLLIEroca € mMarHmem Kncnopoga — 2,8 r.
CnepoBaTenbHO, B 3TOM coegmHeHun m(Mg) : m(0) = 4,2 : 2,8.
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[na HaxoxaeHnA Gopmy bl BelLecTBa No MacCoBOMY
OTHOLLEHUIO 3/1EMEHTOB PACCYUTLIBAETCA YNCIO0 MOJb
Kaxgoro anemeHta: n(Mg) =4,2 /24 =0,175 monb; n(0) =
2,8 /16 =0,175 monb. Kak BUAHO, aTOMbl MarHua un
KMCNOpoAa B 3TOM COeAMHEHUN HAaX0AATCA B MOJIbHOM
oTHoweHun 1:1, oTcroga cnepyet, uto popmyna
coeanHeHmna — MgO.
4. CKONbKO rpaMMOB COCTaBUT macca B 40 r coeanHeHna MgO 24 r marHuna coegmnHaetcac 16 r
MOJIYYEHHOTO COeaUHEHMA, eC B3ATb | KMcaopoaa. NMocKkoibKy 410 onbiTa Obl/1 B3AT MarHUii maccoi
Ana onbita 2,4 r marHms? 2,41, OH B X04e peakuum npucoegmHuT K cebe 1,6 r
KMC/I0pOoZAa, a Macca Noy4YeHHOro COeANHEHUA COCTAaBUT 4 T.
Yuntenb 3HAaKOMUTCA C OTYETAMM TPy, BHOCUT HEOOXOAMMbIE AOMONHEHNUA U AenaeT
0606LeHne (NopaaoK AecTBUI Ansa onpegeneHus Gopmy/ibl XMMUYECKOTo coegMHEeHUs MO MacCOBOMY
OTHOLUEHUIO 3/IEMEHTOB: 3KCMEPUMEHTANIbHBIM MYTEM onpeaenseTcd macca (B rpamMmax) BeLLecTs,
BCTYMAOWMX B PEaKLMIO; MAccbl, YKasaHHble B rPaMmax, 3aMeHAOTCA YMCAOM MOJEN; YNCO MOJb
aTOMOB YKa3blBaeT OTHOLWIEHME, B KOTOPOM COEAMHAIOTCA 3/1eMEHTbI.) 3aTemM y4yuTenb npuBAeKaeT
BHMMaHMe yyalmxca K 610ky “Mpumepbl” (npumep 1). Yyawmecs BbINONAHAOT 3aaHME B COOTBETCTBUM
C YKa3aHHbIM aNropuTMOM, CBEPAIOT PELUEHMA M OTBETbI K 334aHUI0 C y4eOHUKOM, a yuuTenb npu
HeobxoAMMOCTU AQET noAcHeHUA. [lanee yuuTesb 3HAKOMMT YYalLMXCA C MOHATUAMM “npocTeian
(3mnupuryeckasn) popmyna” n “nctmHHan dopmyna”, coobLLaeT, YTo B HEKOTOPLIX CIyYanXx 3TN Gpopmybl
He COBMagaloT, M aKUEHTUPYyeT MX BHMMaAHWe Ha 6noke “Mpumepbl” (npumep 2). ®opmyna CHs,
NnosiydeHHaa nNpu pelweHun 3agaum u3 3Ttoro 6/10Ka, ABAsAeTca npocTelweit Gopmynoi, oaHaKo
paccynTaHHasA Mo Hel OTHOCUTENbHaA MONEKYNAPHaA Macca He paBHa 30. YuuTbiBaa 3To, yyalimecs
YCTaHaB/MBAIOT, YTO UCTUHHaA popmyna coeanHeHns — CoHe.
3aTem yuynTenb NpuBAEKaeT BHUMaHMe yyawmxca K 61oky “Mogymaii-O6cyam -Nogenncy”.
B sTom 6/10Ke NpeacTaBaeHbl ABa 3a4aHuA.

1. OTHoOcuTEeNbHasA MONEKYNAPHAA Macca coeanHeHun, cogeprawero 90% (no macce) yrnepoga

n 10% (no macce) Bogopoaa, pasHa 120. Onpeaennte UCTUHHYO Gopmyy coeguHEHMUA.

[Omeem.
Mockonbry M, = 120, monapHas macca coeduHerua M = 120 2/mosb. Paccyumsisaromcsa Macca U Yyucno
morell yenepoda u 8000poda, codeprcaujuxca 8 1 mosab sewjecmea:
m(C)=120-90/100 =108 ¢; n(C) =108/ 12 = 9 monb
m(H)=120-10/100=12¢2; n(H)=12/1 =12 monb
B amom coeduHeHuu omHoweHue n(C) : n(H) = 9 : 12, moada ¢popmyna coeduHeHus — CoH1z, U 3MoO
UCMUHHAA (popMyna coOeOUHEHUS.
3ada4y MoxHO pewums u Opyaum criocobom. B amom cayvyae maccosas 0044 Kax0o20 s71emeHma
deaumcsa Ha e20 OMHOCUMesTbHY0 AMOMHYH MACCy:
90/12=75;10/1=10
OmHoweHue rnosy4YeHHbIx Yucesn npedcmasaaemcs KaK OMmHOWeHUEe HAUMEHbLWUX YesblX Yucesn:
7,5:10=3:4
MonyyeHHas ¢popmyna CsH, aensemcsa npocmeliwel (amnupuveckoli) popmynoli coeOuHeHUs.
Omcroda asmnupuveckas macca pasHa 3 - 12 + 4 - 1 = 40. 3amem omHocumesibHAA MOAeKyAAPHAA
macca coeduHeHUs 0eaumcsa Ha SMAUPUYECKYo Maccy, d HaliDeHHOEe YUC0 YMHOMaemcs Ha ece
UHOeKcbl 8 aMmnupu4ecKoli gpopmyne:
120/40 = 3,' 3- C3H4 = C9H12.]

2. CoctaBbTe popmyny BeLLecTBa, B KOTOPOM MacCOBOEe OTHOLLEHME 3/1eMEeHTOB COCTaBaAeT
m(Fe) : m(S): m(0)=7:4:8.

[Omeem. Paccuumebigaemcsa MosibHOE OMHOWEHUE 3/1EMEHMO8 8 COEOUHEHUU:
n(Fe)=7/56 =0,125 mornb

n(S)=4/32=0,125 monsb
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n(0)=8/16 = 0,5 monb
n(Fe) : n(S) : n(0)=0,125:0,125:0,5=1:1:4
®opmyna coeduHeHua — FeSO,.]

m YuuTteno npeanaraer yyalMMcA BbINOAHUTb 3agaHuA M3 pybpuku “MpumeHnte
nonyyeHHble 3HaHUA”. 34ecb AaHbl ABa 3a4aHMA.

1. YEpHbIN MUHEpan remaTuT, BCTPEYaoLWMIACA B MPUPOAE B COCTaBE MHOMMX ¥ele3HbIX pya,
npeacrtaBnseT cobol okeuna xenesa. Onpeaenmte ero Xumndeckyro dopmyny, 3Has, 4yto B 50 r aToro
MUWHepana cogepxmutca 35 r kenesa.

[Omeem. n(Fe) =35 /56 = 0,625 monb; n(0)=15/16 =0,9375 monsb; 0,625 :0,9375=2:3;
F€203.]

2. B coeanHEHUN, NUCNOb3YeMOM B KavecTse ya06peHns, maccoBas 401 a3oTa cocTasnseT 35%,
MaccoBas oA Bogopoaa — 5%, a maccoBas fons Kucnopoga — 60%. Onpeaennte Gopmyny coeguHeHuUs.
[Omeem. n(N)=35/14=2,5; n(H)=5/1=5;, n(0)=60/16=3,75; 2,5:5:3,75=2:4:3; NyH,0:.]

ObceykaatoTca Bonpocbl M3 yyebHUKa, NpenacTaBieHHble B pybpuke “lMposBepbTe
Nnosly4YeHHble 3HaHUA".

1. CKoNbKO rpamm BoZOpPOAa coeanHAETCs B MeTaHe ¢ 24 r yrnepoaa?

[Omeem. Maccosoe omHoweHue anemeHmos 8 CHy: m(C): m(H) =12 : 4 =3 : 1. Kak sudHo, 0718 mozo,
Ymobbl 8bIMOAHAMOCE MO OMHoWweHue, 24 2 y2nepoda 00HHO coeduHAMbscs ¢ 8 2 sodopoda (24 : 8
=3:1).]

2. OTHOCKTEeNbHAaA MOJIEKYAAPHAA Macca XMMUYECKOTo CoOeAMHEHMA C IMNMUPUYECcKolr Gopmy o
CH,0 pasHa 180. Onpeaenute UCTUHHYIO GOPMY/y 3TOrO COeANHEHUS.
[Omsem. 3mnupuyeckasa macca 014 CH,O0=12+2+16=30; 180/30=6; 6 - CH,0 = CsH1,06.]

3. Ecv n3BeCTHO, YTO BO BCTpevarLwemMcs B npupoae cynboumae mean 32 r megm coeguHeHbic 8T
cepbl, onpegenuTe npocterwyto dopmyny sToro cynbdpuaa.

[Omeem. m(Cu) =32 2; n(Cu)=32/64=0,5; m(S)=82; n(S)=8/32=0,25; 0,5:0,25=2:1; Cu,S.]

¢OpMaTMBHOG oueHunBaHue

Kputepum oueHnsaHums Matepuanbl oueHuBaHuA

~ou

MOHUMaHMWeE CYLLHOCTM NOHATUI “NpocTeiwasn MoTuBaLms, AeATENbHOCTb, OMPOC, 3aaHue
bopmyna” n “nctnmHHas popmyna”
OnpeaeneHne Gopmysbl COeANHEHNA Ha OCHOBaHUK | [leaTeNibHOCTb, ONPOC, 3aKpenaeHune, 3agaHue
MacCOBOro OTHOLIEHUA
OnpeaeneHne Gopmysbl COeANHEHNA Ha OCHOBaHUN | [leaTenibHOCTb, ONPOC, 3aKpenaeHune, 3agaHue
MaccoBoOW Aonun

39



PacyéTbl N0 XMMmuyeckum YPaBHEHUAM (3 qaca)
® YyebHuK: cTp. 44
e Pabouas TeTpaab: cTp. 35

Tema 2.3

MNopacTtaHpapTol 9-4.2.1

Lenn obyyeHusn MNMoHMMaET CyLHOCTb NOHATUA “cTexnomeTpus”

MpoBoANUT pacyéTbl HA OCHOBE CTEXMOMETPUN

ObbAcHAET cyTb “3aKOHa 06BbEMHbIX OTHOLEHMIA”

MOHWMAET CYLHOCTb MOHATUA “AMMUTUPYIOLLLEE BELLLECTBO
MpoBoAUT PacyéTbl Ha OCHOBAHMMU IMMUTUPYIOLLLETO BELLLECTBA
Hasbiku XXI Beka YMeHWe BbIparkaTb CBOM MbIC/IM U CAYLWaTb APYTrMX, MHTEPAKTUBHOCTD,
HaBbIKM KPUTUYECKOrO MbILWIEHWUA, UCCNeL0BaTENbCKME HABbIKU
BcnomoratenbHble cpeactBa | MnakaTbl C pasanyHbIMKM 3a4aHUAMMU

INEKTPOHHbIE pecypchbl

KpaTtkuii nnaH ypoka

MoTuBauumsa. ObcyaeHne MeToA0B pacyéTta KoMYecTBa NPOAYKTa peaKkumm 6e3 nposeaeHMA ONbITOB.
O6bacHeHue. O6bsACHEHME CYLLHOCTU NOHATUA “cTexnomMeTpua” 1 pacyéT KoNMYecTBa MCXOAHbIX
BELLLECTB UM MPOAYKTOB PeaKLMN Ha OCHOBE CTEXMOMETPUM, OOBSACHEHME CYTU “3aKOHa 0O BEMHbIX
OTHOLLEHWNIT” N peLleHne Ha ero OCHOBe 3a4a4, 06 bACHEHWE CYLLHOCTM NOHATUA “AMMUTUPYIOLLEE
BELLLECTBO" M PACYET Ha ero OCHOBE KOJIMYECTBA NPOAYKTa PeakLMn N KOIMYeCcTBa BELLECTBa,
ocTasLlerocs B 3bbITKe.

3akpenneHue. YuebHuk: 3ag. No1-3. PT: Ne1-11.

OueHuBaHue. O6bACHEHWE CYLLHOCTU NOHATUA “cTexnomeTpua”, NnpoBeaeHUe pPacyéToB Ha OCHOBE
CTEXMOMETPUN, OOBACHEHME “3aKOHA 0O BEMHbBIX OTHOLIEHWN”, MOHMMaHME CYLLHOCTU NOHATUSA
“AMmuTunpytollee BewecTso” U NpoBeaeHMe PaciETOB Ha ero OCHOBE.

quTenb 3HAKOMMIT YYaLMXCA CO CBEAEHMAMM, NPELCTaBNAeHHbIMU BO BBEAEHWM B TEMY.
M3 31Ol MHOOPMALMM YUYEHUKM Y3HAKT, YTO B MPOMbBIWIEHHOCTM M MPU NPOBEAEHUU Hay4YHO-
nccNeaoBaTeNbCKUX PaboT XMMWMKKM 3apaHee, He NPOBOAA pPeaKuMii, PaccyMTbiBAlOT KOJAMYECTBO
NPOAYKTa, KOTOPOE A0KHO BbITb NOMYYEHO. YunTeb 06bACHAET, YTO XMMUKM B PacyéTax OMMpatoTcs
Ha CTEXMOMETPWIO, U CnpalnBaeT: “Ymo makoe cmexuomempus?” B 3TO BPEMA YyUUTE/Nb MONKET
HaNoOMHMTb yYaLWmMmca MHGopMaumio, NpeacTaBeHHY0 BO BBEAEHMM KO 2 pasgeny. 34ecb NPUBOAMUTCA
cooblieHne: “Baloga MNoNyyaloTcA BKYyCHee, €CAW NpU  NPUTOTOBAEHUW MULLM  WMHIPEAWNEHTbI
MCMNONb3YIOTCA B MNPaBUJ/IbHBIX COOTHOWEHUAX. Hanpumep, MCNONb30BaHWE MOBApPEHHOW COMM B
MeHblleM 1AM 6obluem HEOBXOAMMOro KOMYECTBE MOXET NpUAaBaTth Nuuie MHOM BKyC.” Yuntenb
KOHLIEHTPUPYET BHMMaHME Ha BblpaXeHMM “MpaBu/ibHOE COOTHOLEeHMEe”, BHUMAaTeNbHO CAyluaeTt
OTBETbl YYEHWNKOB 1, MPU HEOBXOAMMOCTH, 3a4aET HaBoAsALLMe Bonpockl. ObcyaeHMe npoaoaKaeTcs
Bonpocom “Kak npou3sodamcs cmexuomempudyeckue pac4émeol?” YuuTenb BbICNYLUMBAET OTBETHI
yyalmxcs.

3atem yuynTenb 0606WaeT OTBETbI yYaLMXCA U COOBLLAET YTO, CTEXMOMETPUSA — 3TO
COOTHOLUEHME MEXAY KONMYECTBOM Pearnpytowmx 1 nosyyeHHbIX BewecTB B AAaHHON XMMUYECKOW
peakumu. Yuntenb NoACHAET 3TO COOTHOLUEHWE Ha MpUMepe peaKkuuu ropeHua Bogoposa (MonbHoe
OoTHoweHue 2 : 1:2).3aTem OH NPOBOAMT 3aKpenaeHne matepuana Ha pasIMyHbIX Tpumepax (peakumm
nosy4yeHuUs ammuaka M3 asoTa M BOZOPOLA, XJIOPUCTOrO BOAOPOAA U3 BOAOPOAA M X/0pa, peakuus
ropeHuns MOHOOKCUAA YrNepoaa, peaKkLmsa B3aMMo4eNCcTBUA HaTPUA ¢ BOAOW U T. 4.)

(oo [Fale -7 ;17158 1N Toro, 4To6bl CHOPMUPOBATL Y YYALLMXCA YMEHME NPOM3BOLMUTL PACYETHI NO
XMMUYECKMM YPABHEHUAM, YYMTeNb fAafiee HanpasfseT UX BHMMaHWe Ha 6noK “[deatenbHocTb”.
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Yyalumecs A0NKHbI NepenncaTb B CBOM TeTpaau Tabaunuy us atoro 610Ka 1 AOMNONHUTb €€, UCNOo/b3yA
COOTHOLIEHNE KO3DPULMEHTOB B ypaBHEHUM PeaKLUU rOpeHns Bo4opoaa.
MpaBuUibHbIN 3aBEPLIEHHbIN BapnaHT TabnLLbl NPUBOAMUTCA HUXKE:

Pearnpytoume BeLLecTsa MpPoAyKT peakunm
H, (monb) 0O (monb) H,0 (monb)

4 2 4

1 0,5 1

3 1,5 3

3aTem yunTenb 06bACHAET, YTO 3TO COOTHOLLIEHME CNPaBeANMBO He TONbKO A8 YMCNa MOSIeR, HO U Ans
OPYTUX BEIMUKH, M NpeanaraeT yYallMmes nepenmcaTb B CBOM TeTpaam Apyryto Tabaunuy 13 storo 610kKa
W AOMONHUTL e€. 3aBepLIEHHbIN BapuaHT AaHHON TabanLbl NPUBOAUTCA HUMKE:

Pearvpytowue BelLecTsa MpoAyKT peakumnu
H, 0, H,O
12 am3 (20°C n 1 atm) 0,25 monb 9 rpaMMOB
0,8 rpamma 6,4 rpamma 0,4 monb
4 monb 48 apm3 (20°C m 1 atm) 72 rpamma

Mocne Toro Kak y4eHUKM CaMOCTOATE/IbHO BbIMOHAIOT 3a4aHMA, YUUTEb NPOBEPAET UX OTBETbI U NPU
HeobXx0AMMOCTM AaET NOACHEHMA. 3aTeEM OH OpraHu3yeT obcysKaeHue, Havyas C Bonpoca “B KaKom
nopAdKe caiedyem 8bINoMAHAMb PACYEMbI 10 XUMUYECKUM ypasHeHUam?” Obcy»KaeHne NpoaonKaercs
Bonpocom “Kakoe ycnosue 001 HO 8bIMN0AHAMbCA, YMobbl OGHHOE KOAUYecmao UCX00H020 8seu,ecmesd
MOAHOCMbIO 8CMYNUAO 8 pearyuo?”

(0]:7.3; (61451719 3aTem yunTenb 0606LWaeT OTBETbI yYaLLMXCA U OBBACHAET, YTO PACcUYETbl, OCHOBAHHbIE Ha
CTEXMOMETPUMN, CedyeT BbIMOAHATb, MPUAEPHKMBAACL CAeaytoleit Nocie40BaTeIbHOCTH:

1. CHayana 3anucbiBaeTcs ypaBHEHME COOTBETCTBYHOLLLEN peakumy;

2. B COOTBETCTBMM C YPaBHEHWEM 3aMMUCbIBAETCA KOJIMYECTBO PEArMPYIOLLMUX U NOYYEHHbBIX B
pe3ynbTaTe peaKkLmu BelLecTB (Macca, YNCI0 MOb, OOBEM U T. 4.)

3. Ha ocHoBaHWM NpuBeAEHHbIX AaHHbIX PACCYHMUTbIBAETCA KOIMYECTBO PearnpyroLLmx 1

MOJIyYEHHbIX B pe3ybTaTe peaKLnn BELLLEeCTB.

3aTem yuuTenb aKkUEeHTUPYET BHMMaHME y4yawmxcs Ha 6noke “Mpumepbl” (npumep 1). Yyawmeca
BbINO/IHAOT 3a4aHWNA U3 3TOro 610Ka 1 CBEPAIOT CBOM PELIEHUA 1 OTBET C Npumepamu B y4ebHuke. Mpu
HeobXo0AMMOCTU yuuTeb OAET AOMOJIHUTENbHbIE MOACHeHWA. [anee yuntens MHGOPMUPYET, YTO
MOJIbHOE OTHOLUEHME ra3oB PaBHO MX OOBEMHOMY OTHOLUEHUIO, OOBACHAA, YTO MPU OAMHAKOBbIX
ycnosuaAx (Temnepatype M AasneHuMM) OTHoweHuMe OO6bEMOB ra3oB, BCTyMalOWMX B peaKkuuio U
obpasylolmxca B xoae peaKkumn, npeactaBnfeTr coboin oTHoweHMe HebBONbLUMX LenbIx Yncen (3aKoH
06bEMHbIX OTHOLLEHWI). nA pelleHnn 3a4a4M Ha NPUMEHEHWE JAaHHOTO 3aKOHa YYUTe b HanpaBaaeT
BHMMaHMe yyalmxcs Ha 610k “Mpumepsl” (Nnpumep 2). Yualimeca BbINONHAKT 3a/laHMe U3 3Toro 6/10Ka
N CBEPAIOT CBOE pelleHne U oTBET C NpuBeAEHHbIM B npumepe. Mpn HeobxoaMmocTu yunuTenb gaét
OOMNOJIHUTENbHbIE NOSAICHEHUA. 3aTeM yunTelb 06 BACHAET, YTO, KOT4a O4HO M3 Pearnpytowmx BeL,ecTs
B3ATO 6OJIble CTEXMOMETPUYECKOTO KOJIMYECTBa, APYroe pearvpylowee BewecTso (MM BelecTsa)
NOJIHOCTbIO PAaCXoAyeTca, a NepBOe BELLECTBO (€ro YacTb) B X04€e peakLMu OCTaéTcaA B M36bITKe. Yuntenb
OTMEYaeT, YTO BELLECTBO, KOTOPOE MOJIHOCTbIO PACXOAyeTcs B XMMMUYECKOM peaKumu, HasblBaeTca
“AMMuTUpyolWwmMm BelectBoM,” U MNOAYEPKMBAET, UYTO PACYETblI MO XMMMUYECKMM YpPaBHEHUAM
NpPoBOAATCA Ha OCHOBAHWN NIMMUTUPYIOLLETO BeLecTBa. Mocne 3Toro yumTenb akLeHTUPYeT BHUMaHMe
yyawmxcs Ha 6noke “Mpumepbl” (npumep 3). Yyalwmeca BbINOAHAIOT 3a4aHuWe M3 3Toro 610Ka U
CBEPAIOT CBOE pelleHne U OTBET C NPMBEAEHHbBIM B NpUMepe.
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m YunTteno npegnaraer yyalwumcAa BbINOAHUTbL 3afdaHuAa u3 pybpukn “fMpumeHute
nosly4yeHHble 3HaHUA". B aTom 610Ke gaHbl TpW 3a4aHUsS.

1. Ha cropanue 6 am® HemssecTHOro rasoobpasHoro Bewectsa 6bi10 M3pacxogosaHo 4,5 am3
KMCnopoaa, Npu 3TOM B pesysbTaTe peakummn obpasosanoch 3 am® azota u 9 Am® napos Boabl
(06BEMBI MpuBeAeHbl MPU OAMHAKOBbLIX ycioBuax). Onpeaenute Gopmyny HeEU3BECTHOTO
BellecTBa.

[Omeem. CoznacHo 3aKOHY 06BEMHbIX OMHoweHUl, 06bEMHbIE COOMHOWEeHUSA 20308 PABHbI UX

MO/IbHbIM OMHOWeHUAM. B makom cayyae npumem 3a0aHHble 06bEMbLI 8 8UOE YC/I08HbIX

KoaghpuyueHmMos 2a308 8 ypasHeHuu peakyuu. To20a ypasHeHuUe peakyuu npuobpemaem sud

6X + 4,50, — 3N, + 9H,0. ®opmyny sewecmsa X MOXHO onpedeaums, UCX00A U3 YUC/Aa AmomMo8

8 rpasoli u nesoli Hacmax XuMu4ecKoz0 ypasHeHuUA. [l 3mo2o MOXCHO CPasHUMb YUC/A0 amMomMo8

80 8cCex seuwjecmsax, Kpome seujecmea X. 3mo cpasHeHue MOMCHO npedcmasums 8 hopme

cnedyrouweli mabauysi:

Amomel Yucno amomoes
8 YpasHeHUU peakyuu
8 siesoli yacmu | 8 npasoli yacmu
0] 9 9
N - 6
H - 18

Kak cnedyem u3 mabauuysl, 8 sesoli u npasoli Yacmsax ypasHeHUs UMeemcsa pasHoe Yuc/a0 amomMos
Kucnopoda u amo 3Ha4yum, Ymo 8 cocmase sewecmsa X amomos Kucaopoda Hem. [10CKOsbKY 8
sewecmee, npusedéHHOM 8 s1esoli Yacmu ypasHeHUs, omcymcmayom amomsl azoma U 8000po0a,
ycmaHasausaemcs, Yymo sewyecmso X cocmoum U3 amomos azoma U 8000podd. Y4umelsas, Ymo
Yucs10 AMoMOo8 a30ma PasHo 6, Yucs10 amomos 8000poda — 18, a KoappuyueHm nipu X 6, popmyne X
bydem coomeemcmeosams NH; ( B 6NH3 umeemca 6 amomoe azoma u 18 amomoes 8odopoda).]

2. TMpwu nonHom pasnoxkeHum 21 r XCOs no ypasHeHuto XCO3 — XO + CO, 6bin nonyyeH CO;
o06bvémom 6 am3 (20°C 1 1 atm). PaccumTaliTe OTHOCUTENbHYIO aTOMHYI0 maccy X.
[Omsem. [TpuHA8 oMHOCUMeENbHYIO MOAEeKyAAPHY maccy sewecmaa XCO3 3a  x + 60, MOXHO
nposecmu pac4ém, KaK NoKAa3aHo HUMCE:

212 6 om®
XCO; — X0 + CO;
(x + 60) 2 24 om?

Omcroda, x +60=21-24/6;x+60=84; x=24.]

3. Mpw HarpeBaHMM PaBHbIX MacCc MarHmsa u cepbl bbi1o nonyyeHo 14 r MgS. PaccumTtaiite maccy (r)
BELLECTBa, OCTaBlueroca B M3bbITKe.
[Omsem. Paccuumaem maccel Ma2HUA U cepol, Komopele bbinu u3pacxo008aHb! HA oay4YeHuUe
14 2 Mg$:
xe ye 14 2
Mg +S — Mg$S
242 322 562

Omcroda, x=24-14/56=62;y=32-14 /56 = 8 2. [locKosbKy 8 ycrnosuu 3a0a4u bbiau OaHblI pasHbie
MacCCbl MA2HUA U cepbl, 803bMEM Kaxc0020 no 8 2. Toeda 8 — 6 = 2 2 MazHUA ocmaémcs 8 uzbbimeke.]
Ob6cykpatoTca BONpocbl M3 y4yebHMKa, npeactaBneHHble B pybpuke “lNposepbTe
nosy4YyeHHble 3HaHUA".
1. CkonbKo Mo/b amMMnaKka obpasyeTca, ecim 2 MoJib a30Ta MNOIHOCTbIO Npopearnpyet
¢ n3bbITKOM BoAOpOAa?

[Omeem. YpasHeHue peakyuu u coomgemcmeyouuli pacyém npueedeHbl HuMce:
2 monb X MOs1b
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N, + 3H, — 2NH3
1 mone 2 Mmosb

Omcroda, x=2-2/1=4 mons.]

2. PaccuuTaiite 06bém Kncnopoga (8 am3, 20°C n 1 aTm), KOTOPbIN pacxoayeTca NPy NOJHOM
CropaHum 9 r aNlOMUHUA.

[Omeem. YpasHeHue peakyuu u coomeemcmayowuli pacyém npusedeHsbl HuUMe:
92 xom®

4Al + 30, — 2Al,03
1082 72 om®

Omcioda, x=9-72 /108 = 6 0m°.]

3. [pwu cropaHum ataHa (C;Hg) 0bpasytoTcs yrnekucnblii ras u soaa. MNpu temnepatype 20°C u
nasnenun 1 atm cmewwmsatot 10 om® ataHa u 40 am® Kucaopoaa, NPy 3TOM OAUH U3 ra3oB B
X0/e peaKkLunmn ropeHma NoaHoCTbio pacxogyetca. OnpeaenvTte, Kakowm ras ocTaérca B
n3bbITKe, N paccumtaiTe ero obbem (gm®) npm 20°C n gasnerHun 1 atm.

[Omeem. YpasHeHue peakyuu umeem 8uod: 2C,Hs + 70, — 4CO; + 6H,0. Kak cnedyem u3 ypasHeHuUs
peaxkyuu, 2a3bl 3MAH U KUCA0POO 8cmynarom 8 peakyuto 8 06vémHom omHoweHuu 1 : 3,5 . Ha cecopaHue
10 0m® smaHa pacxodyemcsa 35 Om® kucnopoda, mozda s usbbimke ocmaémesa 40— 35 =5 om®
Kucnopooa.]

4. PaccumTaliTe, KaKyto MakcumanbHyto maccy (r) CaO MmoXKHO Noay4ymTb B pesyabTaTe peakumm
B3amMmoaencTema 1 monb Kanbuma ¢ 32 r KUcaopoaa.

[Omsem. YpasHeHue peakyuu umeem sud: 2Ca + O, — 2Ca0. Yyumeisas, ymo n(0;) = 32 /32 = 1 mons,
a cmexuomempuyecKkoe COOMHOWEHUE Kaabyua K Kuciaopody 2 : 1, Kucaopod ocmaémcs 8 u3bbimke,
€1e008aMesIbHO AUMUMUPYIOUWUM 8eLecm8oM A8a5emca Kanbyuli. Kak sUOHO U3 ypasHeHUA peakyuu,
YUC/0 MOsb BCMYNUBWE20 8 PEAKYUIO KAAbYUSA PABHO YUCAY MOSb M01Y4eHHO20 OKCUOA Kanbyus.
MockonbKy peazupyem 1 mMosb Kanbyus, 0bpazyemca makxce 1 Moab oKcuda KaabYyusd, d 3mo 3Hayum,
YMo MAKCUMAsIbHO MOXCHO rnosay4Yums 56 2 okcuda kaabyus.]

5. Tpwv HarpeBaHuu 7 1 xKenesa c 6 r cepbl 06pasyertcs FeS, npu 3ToM 04HO M3 UCXOAHbIX
BELLECTB OCTaeTcs B U36bITKe. Kakoe BELLECTBO M KaKan ero macca (r) notpebyercs Ha To,
uTo6bl BELLECTBO, OCTaBLUEECA HEMPOPearMpoBaBLIMM, NOSHOCTbLIO BCTYMWUO B PEaKLMIO?

[Omeem. YpasHeHue peakyuu umeem 8uod: Fe + S — FeS. Kak 8UOHO U3 ypaBHeHUsA peaKyuu, #ene3o
U cepa peazupyom 8 MosabHOM omHouweHuu 1:1. Paccuumeisaemcs Yucsao mosell yesne3a u cepbl:
n(Fe)=7/56 =0,125 mone; n(S) =6 /32 = 0,1875 monb. Kak cnedyem uz omHoweHus 0,125 : 0,1875,
cepa ocmaémca 8 U3bbImKe U AUMUMUPYIOWUM 8EUW,ECMBOM A878emcs xeesne3o. Paccyumeisaemcs
macca ocmasuelica 8 uzbbimke cepbl:
72 xe
Fe+S —FeS
562 322

Omcroda Haxooumcs macca npopeazuposasweli cepvl: x = 7 - 32 / 56 = 4 2. Toeda macca cepel,
ocmaswielica 8 usbobimke, cocmasum 6 —4 = 2 2. [lanee paccyumsisaemcsa Macca xesnesda, Komopas
nompebyemcsa 014 NOAHO20 8CMYINAeHUA 8 peaKyuro 2 2 cepebl:
ye 2e
Fe+S —FeS
562 322

Omcroda, y =2 - 56 /32 = 3,5 2 wenesa.]
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dopmaTuBHOE OL,EHUBAHUE

Kputepum oueHuBaHua Marepuanbl oLLeHMBaHUA
O6bsACHEeHUE CYLHOCTM NOHATUA“cTexnomeTpua” MoTuBaumA, 4eaTeNbHOCTb, ONpPoC
MpoBeaeHne pacyéToB Ha OCHOBE CTEXMOMETPUN [eatenbHOCTb, ONPOC, 3aKpenneHune,3agaHme
O6bsAcCHEeHUe CyTU “3aKoHa 06 bEMHbIX OTHOLLEHWNI” 1 [eaTenbHOCTb, ONPOC, 3aKpenneHune,3agaHune
nposeAeHne pacyéTos Ha ero ocHoBe
MoHMMaHMe CYWHOCTM NOHATUA “IMMUTUpPYIOLLEE [eaTenbHOCTb, ONPOC, 3aKpenneHune,3agaHme
BeLecTso” 1 NpoBeaeHMe PAacYETOB Ha €ro OCHOBE.

Bbixog XMMMUECKUxX peakuui (3 yaca)
® YyebHuK: cTp. 48
e Pabouasn TeTpagb: cTp. 40

Movzu 2.4

MNoacTaHaapThbl 9-4.2.2
Lenn obyyeHun MoHMMaET CYLLHOCTb MOHATUN “BbIXO4, XMMUYECKOMN peakummn”,

» u

“TeopeTnyecknin Bbixoa’, “npakTMUecKknii BbiIxoa” 1 “npakTMyeckuin
BbIXOZ, NpoayKTa”
MpoBoANT pacyéTbl, CBA3aHHbIE C MPAaKTUYECKMM BbIXOLOM NPOAYKTa
MpoBoANUT pacyéTbl, CBA3AHHbIE CO CTEMEHbIO YACTOTbI BELLECTBA
Hasbikn XXI BeKa MHTEepPaKTUBHOCTb, HABbIKM KPUTUYECKOrO MbILUEHUA U BHECEHUA
KOPPEKTUB B CYLLECTBYIOLLME NYTH peweHns npobiembl, yMeHue
060CHOBbIBaTb CBOE MHEHME, UCCNea0BaTeIbCKME HaBbIKK
BcnomoratenoHble MnakaTbl ¢ Pa3INYHbIMM 3a4aHUAMMU
cpeacTtea
DNEeKTPOHHble pecypchbl
KpaTKuit nhaH ypoKa
MoTtusauua. ObcyRaeHne cUTyalumn: KoMYEeCTBO NPOAYKTa XUMNYECKUX PEaKLUMNA, MOJy4EeHHOro
Ha NPaKTMKe, MeHbLUEe ero KoJm4yecTBa, TEOPETUYECKM PACCUMUTAHHOIO MO XMMUYECKOMY YPaBHEHMUIO.

n o,

O6bacHeHMe. O6bsACHEHME CYLLHOCTU NOHATUIN “BbIXO4, XMMMUYECKOM peaKkLumnn”, “TeopeTmyeckunit
BbIXo4”, “NMPaKTMYEcKMin BbIxo4” M “NpakTUYECcKUiA BbIXxo NpoAayKTa”, npoBeaeHne PacyEéToB, CBA3AHHbIX
C MPAKTUYECKMM BbIXOA0M NPOAYKTa, NpoBegeHNe PacyEToB, CBA3aHHbIX CO CTENEHbIO YNCTOTbI
BellecTsa.

3akpenneHue. YuebHuk: 3ag. No1-2. PT: Ne1-9.

OueHuBaHue. [TOHMMaHME CYLLHOCTU NOHATUIN “BbIXOA XMMUYECKOM peakumn”, “TeopetTmyeckumin Bbixod”,
“npaKkTnUyecknit Bbixoa” M “npakTMYECKU BbIXo4, NpoAayKTa”, npoBeaeHMe pacyEToB, CBA3AHHbIX C
NPaKTUYECKMM BbIXOLOM MPOAYKTA, NPOBEAEHME PACYETOB, CBA3AHHbIX CO CTEMEHbIO YUCTOTbI BELLECTBA.
Yuyntenb 3HAKOMUT yyaLmxca ¢ MHdopmaLumein 3 BBOAHOM YacT Tembl. CoobLLaeT, 4To

B NPOMbILLIEHHbIX NPOLLECCaxX KOMYECTBO NPOAYKTA, MONYYEHHOTO B XO4E XMMUYECKMX PeaKLMi, Kak
NPaBMIO OKa3blBAaETCA MEHbLUE KO/IMYECTBa, TEOPETUYECKM PACCYMTAHHOIO MO YPABHEHUIO PeaKLmu.
3aTem OH opraHusyeT obcykaeHue, cnpallmBan y Knacca: “Kak esl Oymaeme, yem smo obycnoeseHo ?”
Yyalumecs moryT Aatb pas/iMuHble OTBETbI HA 3TOT Bonpoc. ObcyKAeHMe NPOAOKAOTCA BONPOCOM
“Kak amom ¢hakmop donxeH yyumeieameca rnpu pacyémax?”

[anee yuntenb 3HAKOMUT YYaALLMXCA C MOHATUAMM “BbIXOL XMMMUYECKON peakummn”,
“TeopeTuyecknn BbIxod” M “npakTvyecknin Bbixog”. OH [0BOAMT A0 BHMMAHWMA Y4yalLMXCA, 4TO
TeopeTuyeckuii Bbixoa, cocTasnseT 100%, Torga Kak KAk MPAKTUYECKMI Bbixog, 0bOblYHO MeHblle
TEOpeTMYecKoro BbIxoZda, W, 0606Llan OTBETbl y4yawuxca, MoAcCHAET, 4yem 3To obycnoBneHo
(HeonTUManbHbIe YCNOBUA peaKkLuMu; Peakuus He MNpoTeKaeT A0 KOHLUA; NPoMcxodaT nobouyHble
peakuum; HU3Kan CTeneHb YUCTOTbI Cbipbs; HETOYHOE U3MEPEHME KONMYECTBA CbipbA; NOTEPU NPOAYKTa

M T. A4.). 3aTem yuutenb 3HAKOMMUT YYaLUUXCA C MOHATMEM “MPaKTUYECKMA BbIXOZ NPOAYKTa” U
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npeacrtasnser ¢opmyny aAna ero pacyérta. [nA nposeaeHMA pPacyétoB nNo 3Toi dopmyne OH
aKLUEHTMPYET BHMMaHMe Knacca Ha 6s0ke “Mpumepsl” (npumep 1). Yyawmeca camoCTOSTENbHO
BbINOIHAIOT 3TU 3a4aHUA, CBEPAIOT CBOU PeLleHUa N OTBeTbl C y4ebHMKOM, a Npu HeobxoanMMocCTH
yuutesnb AaéT noacHeHusa. Mo AaHHOMY YPaBHEHMIO PEAKLIMN YUMTE b MOMKET MPea/IoKUTb PpasinyHble
3aaHunA AN8 NPoBeAeHMA A0NOHUTENbHbBIX PAacYETOB C UCMO/Ib30BaHNEM 3TOM popmybl. Hanpumep:

1. Mpw B3aumogenctenm 112 rpammoBs a3oTa 2. Npu B3aumogeiicteun 144 am® (20°C n 1 atm)
BOZOPOAOM, B3ATbIM B M36bITKE, ObINO BOAOPOAA C a30TOM, B3ATOM B U36bITKE, ObiN
noay4yeHo 6 Mosib aMMKaka. PaccumTtanTe nonyyeH 51 rpamm ammunaka. Paccumtanmte
NPaKTUYECKUN BbIXOA NPoAyKTa (B %). NPaKTUYECKNI BbIXOA, NPOoAYKTa (B %).

OTBet. 75 OTtBet. 75

3. Ckonbko am® (20°C 1 1 aTm) ammmaka 4. CKONbKO MOJIb aMMMaKa MOXKHO MONYYUTb NpKU
MOHO MOJIyYUTb B pe3y/ibTaTe B3aMmoAencTsmMm 24 r BoA0pOAa C a30TOM,
B3aMMOAENCTBMA 2 MOJ/Ib a30Ta C BOAOPOAO0M, B3ATbIM B M3ObITKE, EC/IN NPAKTUYECKUIN BbIXOS,
B3ATbIM B M3ObITKE, MPU NPAKTUYECKOM npoaykta coctasnset 40%?

BbIxoAe npoaykta 75%7? OTBer. 3,2

OtBeT. 72

5. CKONbKO MO/1b a30Ta AO/IKHO 6. Ckonbko am3 (20°C n 1 atm) Bogopoaa
npopearnpoBaTb C BOAOPOAOM, B3ATbIM B OONKHO NpopearMpoBaTh C M36bITKOM a30Ta,
N36bITKe, YTObbI NONY4YUTb 7,2 am® (20°C 4yT06bI NONYYUTb 6,4 MONIb aMMMaKa C BbIXOAOM
1 atm) ammumaka c Bbixogom 60%? 80%?

OtBerT. 0,25 OtBeT. 288

3aTem yuymTesnb 3a0CTPSET BHUMAHME HA TOM, YTO OZIHOM U3 NPUYUYMH, MO KOTOPOK NPaKTUYECKUN BbIXOS,
NpPoAyKTa MeHbLLE TEOPETUYECKOrOo, ABAAETCA “HM3KasA cTeneHb YNCTOTbI CbipbA”. OH yKasblBaeT, YTo
Takas cUTyaumsa YacTo HabogaeTca B MPOMbILINEHHbIX MPOLLECCax, A1 KOTOPbIX 3TU PacyéTbl UMEIOT
60nbLIOe 3HaYEHME.

B 37OV cBA3M yunTenb HanpaBAAeT BHUMaHWe yyalumxca Ha 610k “fdeatenbHocTb”.
3pecTb uccneayeTcs NOpPOLLOK antoMUHUA, COAEPKALLMIA YCNOBHO NPUMECh NOPOLLKa meaun. YuuTenb
OEeNUT yyallmMxca Ha rpynnbl U pa3gaéT nm obpasupl (No 1-2 r) cmecy NOPOLWKOOBPa3HbIX aIIOMUHUSA U
Meam, NPU 3TOM OH MOXKET B3ATb A1 NPUroTOBAEHMA 06Ppa3LLOB Pa3/INYHble MacCbl KOMMNOHEHTOB. Ecin
B NnabopaTtopuMmM HeT MopoliKa Meau M anloMUHUA, MOXHO WCMNOo/Ab30BaTb Hebonblne obpesku
a/lOMUHNEBOM M MEAHOM MPOBOMIOKM. B xoge onbiTa aNtoMUMHWUI pearnpyet C CONSHOM KUCAOTOM
(2Al + 6HCI — 2AICI; + 3H,), Torga Kak megb B peakLMtio He BCTynaeT. YunuTenb A0KEH NpoCcneauTs,
yTO6bI NPU NPOBEAEHMM OMbITa COMAHAA KMUCNOTa Oblia B3ATa B U3ObITKE M aNtOMUHUA B CMECU MOr
NOJIHOCTbIO NpopearnpoBaTb. B NPOTMBHOM cayyae B peaKkuuio BCTYMUT He BeCb aSlOMUHUI, 4TO
npueeaéT K ownbke B pacyéTax. MNpun dunbTpauumn HenpopearMpoBasLias NPMMecb Megm OCTaHeTca Ha
duUNbTPOBaNbHOM bymare. Yualumecs Haxo4aT pasHULY mMexXay maccor punbTpoBanbHoM bymarn oo
éunbTpauumn M eé maccoli nocne npouecca GUABTPALMM U BbICYLUMBAHUA UM Takum obpasom
onpegenatoT maccy megm B CBOEM obpasLe cmecu. 3aTeM macca Meau AefIUTCA Ha Maccy CMecu U
pe3ynbTaT BbiparkaeTca B NpoueHTax (yMHoxeHuem Ha 100%). K npumepy, ecnm macca cmecu
anloMUHMA C Megblo coctasnana 1,8 r, macca ¢unbTpoBanbHo bymarm — 0,8 r, a macca
dunbTpOBanbHOM Bymaru c ocagkom nocne punbTpaLmm 1 BbicylimaHua — 1,1 r, To macca meam byaet
pasHa 1,1-0,8 =0,3r, a macca antommHua 1,8 —0,3 =1,5r. OTcioga cteneHb YNCTOTbI antommHma 1,5 -
100/1,8 ~ 83,3%.

(013-3: (0, [3:1%[38 [1nA npoBeaeHUA Pacy€ToB, CBA3AHHbIX CO CTEMEHbIO YNCTOTbI, Y4UTENb NpeanaraeT
yyawmmca BbINOAHUTbL 3adaHua u3 6no0ka  “Mpumepsl” (Npumep 2). Yuyawmecs camocTOATENbHO
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BbIMO/IHAIOT 3TV 3aJaHWUA, CBEPAIOT CBOM PELUeHUsA U OTBeTbl C yu4ebHUKOM, a Npu HeobxoAuMocTH
yuyuTenb AaET noAcHeHusA. [ oNoNHUTENIbHO YYaLLMMCA MOTYT BbITb AaHbl Cieayolme 3a4aHNA:

1. B NPOMbILIIEHHOCTW YIIEKUCbIN a3
Mo/ly4atoT U3 M3BeCTHAKA. KapboHaT KanbLms,
ABNAOLLMIACA OCHOBHbIM KOMMOHEHTOM
N3BECTHAKA, pa3/iaraeTca cneayroLmm
obpasom:

CaCO3 — Ca0 + CO,
PaccunTalite cTeneHb YMCTOTbI (%) M3BECTHSAKA,

2. OcHOBHaA coCTaBHasA YacTb mena —
KapboHaT KasibuuaA. Paccuntaiite uncno
MO/1b YI/IEKMCNOTO ra3a, NoAy4eHHOro npu
B3aumoaencTemm 20 r mesna ¢ U3bbITKOM
CONAHOM KUCNOTbI, yYNTbIBAA, UTO CTEMEHb
YMCTOTbl Mena coctasnaeT 95%.

OtBet. 0,19

ecnu npu pasnoxeHmn 500 r nsBecTHsKa 6bl10

nonyyeHo 108 am?* (20°C n 1 atm) yrnekmcaoro

rasa.

OTBer. 90
3aTeM yuuTenb KOHUEHTPUPYET BHUMAHME yyalmxca Ha 610Ke “3HaeTe v BbI?” M 3HAKOMUT UX C
WUHTEepecHOM WHpopmaumeinn (Yucmoe 30710MO CAUWKOM MA2Koe O/5 U320MOo8seHUs U3 He20
tosenupHeIx yrkpaweHuli. Ymobel nosbicums meépdocme, K 3010my 006a8A70M MAKue Memanssi,
Kak medb U HUKesnb. Yucmoma 30s10ma usmepsaemcsa 8 kKapamax. Yucmoe 3010mo coomeemcmeayem
24 kapamam. Ecnu Konbyo cdenaHo u3 18-kapamHo20 30/710MA, MO CMereHb e20 Yucmomsl
cocmasngem: 18-100/24 = 75%.).

m Yuutenb npegnaraeTt yyqalwMmca BbIMONHUTL 3adaHnAa u3 pybpukn “lMpumenute
NoNyYeHHble 3HaHMA”. 34ecb NpeACTaB/IeHbl ABa 3a4aHuA.

1. CKoNbKO T cepbl NoTpebyeTca cxKeub Aaa noaydeHuns 19,2 r SO, npu npaktMyeckom Bbixoge 60%?
[Omeem. CHa4ana paccyumeisaemcs macca SO, coomeemcmayrou,as meopemu4ecKkomy 8bIXo0y:

19,22 - 60%

xe — 100%
x=322
3amem paccyumelgaemca macca cepol, Komopasa pacxodyemca Ha noaydyerue 32 2 SO, :
Xxe 322
S+0, — 50,
322 642

Omcroda, x=32-32/64=162.]

2. Ta30Bas cMecb, COCTOALLAs U3 MEeTaHa M CepOBOAOPOAa, coaepKnt 80% (no macce) meTaHa.
Paccumntalite maccy (r) UCxo4HOM CMecK, 3Han, YTO MNP CrOPaHNK 3TOM cMmecH BblsIo NOJTyYeHOo
17,6 r yrnekucnaoro rasa.

[Omeem. Yenekucnsili 2a3 06pa3yemcs U3 MemaHd, 8xo0Aauje2o 8 cocmas 0aHHol cmecu .

Paccuumesisaemcs macca MemaHa, u3pacxo008aHHO20 Ha nosayyeHue 17,6 2 yanexkucsa020 2a3a:

Xxe 17,62
CH;+ 20, — CO, + 2H,0
162 44 2

Omcroda, x = 16 - 17,6 / 44 = 6,4 2. C yuémom moao, ymo cmecb Ha 80% cocmoum u3 Memada,
paccyumelgaemca obuw,aa macca cmecu:

6,42 — 80%
xe — 100%
x=82a]
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ObcyxpatoTca BONpocbl M3 yyebHMKa, npeacTtaBneHHble B pybpuke “lNposepbTe
nosly4YeHHble 3HaHUA".

1. Npwn HarpeBaHun 50 r kKapboHaTa KanbLMA B pe3y/ibTaTe ero pasioxeHua bbl1o noayyeHo 7 1
OKCUAA Kanbums. PaccumTaiite npakTUYeCcKuii Bbixog, (%) NpoayKTa peakumu.

[Omeem. Ha ocHo8aHUU ypasHeHUA peaKyuu pasnoxceHus KapboHama Kanbyusa paccyumelsaemcs
MQaCca OKCUOa Kanbyus, KOmopas meopemuyecku Moxem noay4umeca u3 50 2 kapboHama Kanbyus:

502 xe
CaCO3; — CaO + CO;
1002 562

Omctoda, x =50 - 56 / 100 = 28 2. C y4émom moezo, Ymo 8 xo0e peakyuu bbia0 noay4yeHo 7 2 okcuoa
KanbUUus, paccyumel8aemcs e20 86iX00:

Mpakmuyeckuli 8bix00d okcuda Kanbyusa =7 - 100 /28 = 25%.]

2. Ha ocHoBaHuu ypaBHeHus peakumm 2NHs — N, + 3H, paccumntalite 4ucio moab BOAOPOAA,
NONYYEHHOro npu pasnoxkeHnn 20% ammmaka, B3ATOroO KOMYECTBOM 8 MOJb.
[Omsem. Paccyumebigaemcs Yuca0 MOsb PA30HUBWE20CA AMMUAKA:

8 monb — 100%
Xxmonb — 20%
x=16

Ha ocHosaHUU peakyuu pasnoxeHUa aMmmuaKka paccyumel8aemcs Yucsa0 Mosib 6000[)000.‘

1,6 monb X MOs1b
2NH3; — N, + 3H>»
2 monb 3 mone

Omcroda, x=1,6 -3 /2 =2,4 mons.]

3. Ckonbko am3 (20°C m 1 aTm) BOAOPOAA MOXHO NONYYUTb NPU B3anmogeictenm 112 rpammos
»Kenesa ¢ U36bITKOM COIAHOM KUCNOTbI MPU NPaKTUYEeCKOM Bbixoge 75%7?

[Omeem. Paccuumsisaemcsa meopemuyeckoe Koau4ecmao 8000p00d, KOMopPoe MOXEM M0ay4UMbCA
rno peaxkuyuu e3aumoodelicmeauna 112 2 xcenesa consaHol Kucaomodi:

1122 x om?
Fe + 2HCl — FeCl, + H,
562 24 om?

Omcroda, x = 112 - 24 / 56 = 48 Om>. Paccyumsbisaemcs 06bém 8000p0da NMpu NMPAKMUYECKOM 8bIX00e
npodykma, pagHom 75%:

Mpakmuyeckuli 8bix00 8000p0AA = haKkMUYECKU osay4eHHoe Koaudyecmeo / meopemuyecKu
pPACCYUMAHHOE Koau4ecmeo

75 = hakmuyecku nosy4yeHHoe Konauvecmso - 100 / 48

dakmuyecku nosy4yeHHoe Koauyecmso = 75 - 48 / 100 = 36 om?>.]

4. TOpOLWOK LMHKA COAEPHKNUT HEKOTOPOE KOIMYECTBO NPUMECKU MOPOLLKA Meaun. YUMTbIBAA, UYTO NpwU
Bo3gencTBMmn Ha 200 rpamm 3Toro obpasua pa3baBieHHOM CePHOM KMCNOTbI, B3ATON B M3ObITKE,
obpasyetca 1,204 - 10%* moneKyn rasa, paccumTaiite cteneHb 4mctoTbl (%) obpasua.

[Omeem. lNpu dobasneHuUU K pa3basnaeHHoU cepHoli Kucsome cMmecu YUHKA U Medu 8 PeaKyuro

scmyrnaem mosbKo 00UH U3 Memasnos — YuHK. Macca npopeazuposasuiezo YUuHKA

paccyumelgaemca ro ypasHeHUro peakyuu YuHKa ¢ pazbasneHHol cepHol Kucinomod, ucxooa us

Yucaa MoseKyn 8bidenusuwe20ca 2a3a:

xe 1,204 - 10?* monekyn
Zn + H,SO4 — ZnS0O4 + H,
652 6,02 - 10 monekyn
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Omcroda, x = 65 - 1,204 - 10°* / 6,02 - 10?* = 130. Yyumsigas, ymo 6 200 2 cmecu codepxcumca 130 2
UUHKG, paccyumsisaemcsa cmerneHs 4yucmomsi 06pasya YUHKQ:

2002 — 100%

1302 — x%
X =65.]
dopmaTuBHOE OLEeHUBaHUe
Kpm‘epuu oueHuBaHuA MaTepuanbl oueHuBaHuUA
MoHUMaHMe CYLLHOCTU NOHATUI “BbIXOA, XMMUYECKOM MoTuBaumsa, oeatenbHOCTb, BONPOC

” u » u

peakummn”, “TeopeTnyecKunin Bbixoa”, “npakTMyeckmin
BbIXoA4"” M “NpakTUYeCcKUit Bbixod NpoayKta”

MpoBeaeHWe pacyéToB, CBA3AHHbIX C MPAKTUYECKUM [eaTenbHOCTb, ONPOC, 3aKpenneHue, 3agaHue
BbIXO4,0M MPOAYKTa
MpoBeaeHUe pacyéToB, CBA3AHHbIX CO CTEMEHbI0 YUCTOTbI | [eATenbHOCTb, ONpoc, 3aKpenieHne, 3agaHne
BELLECTBA

Hayka, TexHonorus, *u3sHb (1 yac)
® YyebHuK: cTp. 51

B pasgene “Hayka, TexHOnOrms, »n3Hb” 06CyKaal0TCA B LLe/IOM BaXKHOE 3Ha4YeHUe U NPUMeEHEHMe Ha
NPaKTUKe XMMUYECKMX PacUYEToB. B TeKcTe ocBellaeTcs:

—  WUCTOpUYECKOE pasBUTME XMMUYECKUX pacyeToB (MccnenoBaHus JflaByasbe M ABoragpo);
—  POAb PACYETOB NO XMMUYECKMM YPaBHEHUAM B MPOMbILLIEHHOCTH (MPON3BOACTBO YA06pEHMA,
TOMAUBA, XUMNYECKMX BELLLECTB) M NOBCEAHEBHOW KMU3HU (ObIXaHWe, NUTaHUE, SHeprua);
— MpUMEHeHMEe B CKOPOM BPEMEHM XMMWUYECKMX PACYETOB B COBPEMEHHBIX TEXHO/IOTUAX W
METOAax UCKYCCTBEHHOIO MHTENNEKTa.
OuyeBMAHO, YTO XMMUYECKME PACYETbLI MMEIOT He TOIbKO TeopeTMYecKoe 3HaueHue, HO U COCTaBAAIOT
OCHOBY /1A 3pPEKTUBHOrO ¢GYHKUMOHMPOBAHMUA MNPOMBIWAEHHOCTM W PaAUMOHANBbHOIO TeyeHus
NOBCEAHEBHOM }KU3HM.

Yuntenb MOXKeT NpefsioXUTb yYallMMCcA NpeaBapuTeslbHO O3HAKOMMUTLCA C AAHHbIM MATepUasiom,
pacWwupuTb AaHHYIO MHPOPMALMIO Ha OCHOBE HUXKEC/NeAyHLWMX BOMPOCOB, UCMOAb3yA MHTEPHET-
pecypchbl, 1 Ha 6a3e npeAcTaBAEHHOrO TEKCTA NOAFOTOBUTL NpPe3eHTaLumo.

1. Ymo makKoe xumuyecKkue pac4émel U noyemy oHU MaK 8aH(HbI?

2. Kakoli 3aKoH chopMynuposan u skcrnepumeHmanbHo 0okaszasa AHmyaH Jlasyasse?

3. Kakue HogosgeOeHUsA 8 XuMuto npusHéc Amedeo Asozadpo?

4. Movyemy npodyKkma, nosay4YeHHO20 HA MPAKMUKE, OKa3bieaemcsa MeHble, Yem bbla0 paccHumaHo
meopemuyecKu?

5. Kakue npobsembl mo2ym 803HUKHYMb 8 MPOMbIWAeHHOCMU 6e3 nposedeHus Xumu4ecKux pac4émos?
6. [0e Mbl cManKuBaemMcs ¢ XUMUYEeCKUMU pacyémamu 8 rnoecedHe8Hol #u3Hu?

7. Karkosa ponb pacyémos 6 npouzsoocmee yoobpeHull uau monaug?

8. [0e, no sawemy MHeHuto, bosee 8axcHbI XUMuYecKue pacyémei: 8 nabopamopuu uau 8
npomeliwneHHocmu? Moyemy?

9. Cmoxtem AU UCKycCmaeHHbIl UHMenneKkm noaHoCMobko 3aMeHUMb pac4émel 8 Xumuu ?

10. K Kakum riocsiedcmeuam mo2ym npusecmu owubKu npu nposedeHuU pacyémos Ha 3a800CKUX
npednpuamusx?

11. Kak xumu4yecKue pacyémel cnocobcmeyom 3KOHOMUU pecypcoa?
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12. Kak xumuyveckue pacyémel 8aUAM HA 3aujumy okpyxcaroueli cpedol?

13. Ecnu 661 8bi1 bblU OUPEKMOPOM XUMUYECKO20 308004, YmMOo bbl 8bl cOenaau 018 yeenuyeHus
06vémos rnpouszsodcmea?

B TakoM cny4ae ocHOBHas MHPOPMALMA N3 3TOro MaTeprana MOXKHO 06CyauTb B TeYeHMe NPUMeEPHO
nepsbix 15 MUHYT YpoKa, a 3aTem NepeinTh K 06CyKAeHNI0 A0MN0HUTEIbHbIX MaTePMaos,
NoAroTOBAEHHbIX YYaLLMMMCA Ha OCHOBE NPeaoXEeHHbIX BOMPOCOB.

MpoekKr (1 yac)
® YyebHuK: cTp. 53

B npoeKkTe npesycmaTtpmuBaeTca ycTaHoBaeHMe GOpMy bl KpUcTanaornapaTa nyTém akcnepumMeHTabHOro
N3MepPEeHMUA KOIMYECTBa KPUCTaIN3ALMOHHOW BOAbI, COAepKallelics B Kpuctannorngpate. B xone
peanu3aummn NPoeKTa yyalumeca yyaTca NPUMEHATb TEOPETUYECKMEe 3HAHMA Ha NPAKTUKe, NPOBOAUTb
N3MEepPEeHUA U PacyéTbl U AeNaTb BbIBOAbI HA UX OCHOBE.

[aHHbIN NPOEKT A0/IXKEH BbINONHATLCA B 1abopaTopun. YUUTENIb MOXKET NOLENNTb YH4EHUKOB Ha rPynmbl

M BblgaTb MM 06pasLbl MegHOro Kynopoca pasHoM macchl. Mpu oTcyTcTBUM B Nabopatopmumnm meaHoro
Kynopoca MOXHO MCMONb30BaTb Apyrue Kpuctannormgpatbl. TakKe rpynnam MmoryT ObiTb po3aaHbl
pasHble KpUCTaNNorMapaThbl ANA peasinsaumnmn npoekTa.

MpUMEpPHbI OTYET NO 4aHHOMY NMPOEKTY MNOKA3aH HUMXKE:

1. Pe3ynemamel oneima:

Macca papdopoBoit Yalku, r 55,42
Macca papdopoBoii YallKM C MeAHbIM KYMOPOCOM, T 59,68
Macca megHoro Kynopoca, r 4,26
Macca papdopoBoii YallKM C BELLECTBOM NOC/E NPOKaANBaHUSA, T 58,15
Macca 6e3BogHo conun, r 2,73
Macca Bogpl, 1 1,53

2. UameHeHue ysema 8 Xo0e orbima: OT CUHEero Ao 6enoro

3.4Yucno monsb 800sl, npuxooswelica Ha 1 monab cyasgpama meou(ll):
M,(CuSQ,) =160; n(cynbdata mean(ll)) =2,73 /160 = 0,017
M(H,0) =18; n(Boabl)=1,53/18=0,085
0,017 monb CuSOs — 0,085 monb H.0O
1 monb CuSO4 —  xmonb H0
x=5

4. ®opmyna Kpucmannozudpama: CuSO, - 5H,0

5. Maccoesas 005 8006l 8 Kpucmanno2uopame:

Maccosasa gona=5-18- 100/ 250 = 36%
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3-u PA3OEN Tepmoxumms

Kon- Pabouasn
Tema YyebHUK
HasBaHue BO TeTpagb
Ne (cTp.)
yacos (cTp.)
Tema 3.1 DHTanbnuA 3 58 47
Tema 3.2 | ViamepeHue Tennothl 3 64 53
Tema 3.3 MN3meHeHMe cTaHAapPTHOM 3HTanbnuK. 3aKoH lNecca 3 69 56
Tema 3.4 DHeprma ceBAsu 2 78 59
Tema 3.5 PacyeT sHepreTM4yecKkom LeHHOCTM NPOAYKTOB NUTaHUS 2 84 63
Hayka, TexHonorma, *Xu3sHb 1 88
MpoekTt 1 90
O6ob6uatowmii ypoK (3akntoyeHne um obobuiatowme 1 93 66
3a4aHuA)
MCO-3 1
BCEro 17

KpaTkuit 0630p pasgena

N3 aToro pasaena yyalmecs y3HatoT, UTO XMMUYECKME peaKLMM COMPOBOXKAAIOTCA BblAENEHNEM WU
MOr/IOWEHMEM TENNOTbl (3K30TEPMUYECKME UM SHAOTEPMUYECKME pPeakuun) M 3Ta Tennota
XapaKTepusyeTca U3MEeHEeHMEM 3HTANbNMUKN, MO3HAKOMATCA C NOHATUAMMK “3HTanbnmnsa obpasosaHua” n
“3HTanbnuA cropaHua”, NOMMYT CYLWHOCTb 3aKoHa [ecca, HayyaTcA pPaccyMTbiBaTb M3MEHEHWe
SHTaANbMUN XMMUYECKUX PeaKkLMii Ha ero OCHOBE, MCNO/b3yAa A8 PACYETOB CTAaHAAPTHYHO TENaoTy
06pasoBaHUs, CTaHAAPTHYHO TEMJIOTY CropaHus WM 3Hepruto cessu. Yyawmeca byayT onpenenaTtb
3KCNEePUMEHTAIbHbIM NYTEM TENN0BOW 3GPEKT peakLNin HEMTPANM3ALLMK U SHEPTETUYECKYIO LIEHHOCTb
pas/INYHbIX MPOAYKTOB MWUTAHWA, @ TaKKe BbIMOJHATb Pa3/iNyHble CTEXMOMETPUYECKME PacCyeThbl,
CBA3aHHble C BblYMCNEHMEM TenoBoro adpdekra.

ZE]

pasgena “HayKa, TexHo/noruMs, W3Hb” y4yawmeca y3HAOT 06 ONAacHOCTU WCTOLLEHMUS

HEBO30OHOBAAEMbIX WMCTOYHUKOB 3SHEPrMM U OOYCNOBNEHHOM 3TMM BAXKHOCTU MCMONb30BAHMA
a/IbTE@PHATUBHbIX MUCTOYHMKOB SHEPTUM.

Mpu BbINOAHEHWUN pasgena “lMpoekT” yyalwmecs OyayT 3KCNEPUMEHTAsIbHO OnpenenATb TenaoBoOM
adpdeKT peakuMi ropeHns pasanYHbIX CAMPTOB U COMOCTABAT IKOHOMMUYECKYID 3EKTUBHOCTb MX
MCNo/Ib30BaHMA B KayecTse TOMN/nBa.

BseaeHue B pasgen

Bo BBEAEHUM COAEPHKMTCA KpaTKasa MHPOPMaLMA O BaXKHOM 3HAYEHUW 3sHepruun. MNpu M3yyeHUu
BBELEHUA Y4UTE/Ib OPraHM3yeT 06CyKAeHMe, OCHOBAHHOE Ha pPaHee N3y4eHHOM MaTepurasie U 3HaHMAX
yyalLmxcs, B3STbIX U3 NOBCEAHEBHOM ¥KM3HU, U MPOCUT UX BbICKA3aTb CBOE MHEHMUE.

3aTem OH NpPUCTYNaeT K 06cyKAeHMI0 BONPOCOB M3 y4ebHMKa:

B xo00e Kakoli peaKuuu xumu4eckas 3Hepaus npespau,aemcs 8 mersoeyro sHepauto?

[Omeem. PeaKuyuu 2opeHus; peakyuu, NpomeKaroujue 80 8pems nepesapusaHus NnuuU, peakyuu
Helimpanu3zayuu u op. ]

3a cuém KaKux seujecms 8bipabameleaemcs sHepaus 8 Hawem opaaHusme?

[Omeem. B ocHo8HOM 3mo »upel, 6eaKu u yenesoosl]

Kak ebl cuumaeme, 8 4éM cocmoum 3Ha4YeHuUe Usy4eHUs mersnossbix 3hPeKmos XuMu4ecKux peakyuli?
[Omeem. Ha samom sonpoc moz2ym 6bime 0aHbl pa3audyHble omeemsl (Hanpumep: “[nsa evibopa
mornnus, seipabamesisaroujux 6osblie aHepauu”; “Boibop MmeHee aHep20eMKUX NMPoueccos 8
PoMbIWAeHHOCMU O/ CHUMXCeHUsa cebecmoumocmu rnpodykma”; “flas ay4uie2o noHUMAHUSA
X00a peakyuu ¢ y4émom xapakmepa usmeHeHUs mernaomel”; “[na cobarodeHus mep
b6e3onacHocmu, mak Kak ebidesieHue 60/bW020 KoauvYecmsa mernsaomel Moxem npusecmu K
83pbigy” um.o.]

Yuutenb coobuiaeT ydawmMmcs, 4to B 3TOM pasgene byayT B OCHOBHOM paccmaTpuBaTbCs TEMNOBbIe
3dpdeKTbl peakumin 1 HEKOTOpPbIEe pacyeTbl, CBA3aHHbIE C TeNI0BbIM 3G PEKTOM, U NepexoaunT K nepsomn
Teme pasgena.
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dHTanbnua (3 yaca)

Tema 3.1 ® YyebHuK: cTp. 58
e Pabouas TeTpaab: cTp. 47
MNopacTtaHpapTol 9-4.2.3
Ll,eﬂVI 06yHeHVIF| Pasnnuaer 3K30TEPMUYECKNE U SHOOTEPMUNYECKUNE peaKUNN
MOHWMAET CYLWHOCTb BblpaxKeHWA TenioBoro apdekTa UsMeHeHUEM
SHTaNAbMUU

MoAcHAET N NpUMEHAET saHepreTUYecKne Anarpammel

ﬂposo,u,wr cTexmomeTpuyeckmne pacyeTbl NO ypaBHEHUAM C YKa3aHHbIM
TennoBbim 3¢pPEKTOM peaKkumm

Hasbikn XXI BeKa YMeHune BbipaxKaTb CBOW MbICAU U BbICAYLLMBATL APYIUX,
MHTEPAKTUBHOCTb, COTPYAHUYECTBO, YMEHNE 060CHOBbIBaTbL CBOE
MHeHWne, 3HaHne metoa0B c6opa VIHd)OpMaU,VIVI npun nposeaeHnn
VICCﬂe,CI,OBaHVIl';I, nccnenoBatTe/IbCKMe HaBblKU

BcnomoratenibHble dHepreTMyeckme guarpaMmbl, TEPMOMETP, NIACTUKOBbLIN CTaKaH,

cpeacTsa MeLLanKa, ’rMapoKcua HaTpua, Xxa0pua aMMoHKUA

DNIEKTPOHHbIE pecypchbl
KpaTKuit nhaH ypokKa
MotuBauma. YcTaHOB/AEHWE CBA3WM MeXAy CUTyauumein Uu3 MNOBCEAHEBHOW KM3HU WU TEMNIOBbIM
apdpekTom.

O6bAacHeHue. O6bACHEHWE CYLLHOCTM BblpaXKeHUA TeNI0BOro apdeKkTa USMeHEHNEM SHTANbMMUM,
06BACHEHWE M NPUMEHEHWNE SHEPTETUYECKMX ANarpamm, NposBeseHne CTEXMOMETPUYECKMX PacyeToB
Mo ypaBHEHWAM C YKa3aHHbIM TeMI0BbIM 3GDEKTOM peakumm.

UccnepgoBaHue. PaznnueHne sK30TEPMUYECKUX U SHAOTEPMUYECKMX PEAKLINIA.

3aKpenneHue. YuebHuk: 3a4. Ne 1, 2. PT: Ne1-13.

OueHuBaHue. PasnnyeHne 3K30TEPMUYECKUX U SHAOTEPMUYECKUX PEAKLIMIN, MOHUMAHME CYLHOCTH
BblparkeHuA TenioBoro apPpeKkTa N3MmeHeHNeM SHTaNbMNK, MOACHEHNE U NPUMEHEHWE SHEPTeTUYECKNX
Anarpamm, NnpoBeeHne CTEXMOMETPUYECKUX PACYETOB MO YPaBHEHMAM C YKa3aHHbIM TEN10BbIM
appeKTom peakumu.

WL Z7NNZH I YynuTenb 3HAKOMUT yyalmxcs ¢ MHGopmaumen, npeactaBNeHHON BO BBOAHOM YacTu
Tembl. B 3TOM YacTu onucbiBaeTcs CUTyaLma, KOTOpPas YacTo BCTpeyaeTcs Bo Bpema urpbl B ¢yTbon. 3a-
TEeM OH opraHu3yeT obcyKaeHue, HauyaB ¢ Bonpoca “Kak 8bl Oymaeme, Ymo cmasno npUYUHOU OXAaHC-
OeHusa nakema?”. B xoae obcyKaeHMA NPOACHAETCS, YTO B MaKeTe MPOUCXOAUT SHAO0TEPMUYECKas
peaKLms, 4TO CNOCoOOCTBYET MOMIOWEHUIO TeNN0Tbl ¢ 60/1€3HEHHOrO U OTEYHOrO yYyacTKa Tesa U ero
oxfaxaeHuto. Yuntenb npoaoskaeT obcyxaeHue sonpocom “flouemy nakem He oxaaxcoaemcs be3
cxamuaA?” YcTaHaBAMBAETCA, YTO BELLECTBA, Ppa3MeLLEHHble B NMaKeTe Mo OTAEeNbHOCTU, B pe3y/bTaTte
CKaTUA CMELUMBAIOTCA, YTO NPUBOAUT K BO3HUKHOBEHMIO MEXKAY HUMMU XMMUYECKOM peaKkLmu.

Y10Obl HAMOMHWUTL YYalLMMCS CBeAEHUs 06 3K30TePMMUYECKUX M IHAOTEPMUYECKUX
peakumax, U3y4eHHbIX MMM MO y4yebHUKy “Xumuna” ans 7 Knacca, yumTenb obpallaerca K Kaaccy ¢
Bonpocamu. BbiaBnAeTca, YTO B X04e XMMMYECKUX PeakLMi BblAEeNAeTcA WUAM MOrnouLaeTca TensoTa.
Peakuuun, npoTeKkatowme c BblAeNeHUEM TeMOTbl, HA3blBAOTCA 3K30TEPMUYECKMMMU peakumamMU, a
peaKkumun, npoTeKalwme C MOrNoWeHMeM TennoTbl — 3HAOTEPMUYECKMMM peakumamu. Yuutenb
HanoOMMHaeT yYawmmeca obcyKaeHme npeacTaBAeHHOro BO BBEAEHUN B pa3aesn matepuana O BaKHOM
3HAYEeHMU M3yYeHWUA YKa3aHHOW TennoTbl, U OTMEYaeT, YTO pa3fen XMMWUWU, U3ydalLwmin 3ty dopmy
SHeprun, HasblBaeTcA TEPMOXMMMEN. 3aTeM OH COOBLLAET, YTO A/1A BbIPaXKEHMA 3TON TENNOTbI UCNOb3YIOT
noHaTHe “sHTanbnua.” NocKoNbKy “sHTanbnuA” ABAAETCA B CBOEW CYTU C/IOXHbIM AAA BOCNPUATMA
NOHATUEM (“IHTanbnuA ABNAETCA TEPMOAMHAMMYECKOM GYHKUMEN M paccumTbiBaeTca Kak H=U+pV. 3aecb
H — sHTanbnua, U — BHYTpPEHHAR 3Heprua, p — AasneHue, V — obbem. B xMmuuecknx peakumax npu
NMOCTOAHHOM [JaBfieHUWN TenN00bMeH COOTBETCTBYET W3MEHEHUIO 3SHTANbNUKU, TO €CTb M3MEHeHue
3HTANbNUK — 3TO TENN0Ta, NONAYYEHHAs AW OTAAHHAA MPU NOCTOAHHOM AaBNeHuun.”), pekomeHayeTcs
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OTKa3aTbCA OT NOAPOOHOro PasbACHEHMA 3TOrO NMOHATUA YYALWMMCA U CKOHLIEHTPMPOBATb BHUMAHNE Ha
TOM, YTO BblAe/IeHHaA AN NOTNOLWEHHAsA TEM/IOTA BblParkaeTca Kak “nsmeHeHmne sHTanbnum”,

YunuTenb KOHUEHTPUPYET BHUMaHKeE ydalumxca Ha 61oke “LeatenbHocTts”. Mposoas
npeacTaBaeHHble B 3TOM 6710Ke OnMbiTbl, Yy4yalMecsa y4vyaTca pasnMyaTb 3IK30TEPMUYECKUE U
SHAOTEPMMYECKME NpoLecchl. MOCKONbKY 3TO NPOCTON B UCMOAHEHUN SKCTIEPUMEHT, YYUTE/b MOXKET
NnoAeNuTb YYalmMXca Ha Tpynnbl U MPOBECTU €ro C HECKO/NIbKMMW Fpynnamu. 3aTemM OH OpraHusyeT
obcyxkaeHne pesynbTaTtoB onbiTa. Ha Bonpoc “Kak usmeHunace memmnepamypa 8 Kamoom u3 08yx
onbimog?” yyalimecs oTBeyvatloT: “B nepBOM OMbITe NOBbICMAACL, @ BO BTOPOM OMbITe NMOHWU3MNACL”.
OTBeyvasn Ha Bonpoc “B Kakom onsime Haba00aa10Cb Mo2aou,eHUe mernsaomel, d 8 KAKOM — 8bidesieHue
menaomsi?”, yyawmeca oTmedvatoT: “lOBbllEHUE TemnepaTypbl B MEPBOM OfMbITe YKasblBaeT Ha
BblAe/IeHNe TeNI0Tbl, TOr4a Kak NOHUXKEHME TemnepaTypbl BO BTOPOM OMbITE — Ha €e MOr/oLLEHME,
nepBblii NPOLLECC ABNAETCA IK30TEPMUYECKUM, @ BTOPOI — 3HA0TEPMUYECKMM NpoLieccom”. Ha Bonpoc
“Moyemy npu nposedeHuUU 0rblmMos bbiaU UCM0/b3080HbI M/1ACMUKO8bIE CMAKAHbLI?” yyalmMecs MmoryT
0aTb pasHble OTBeTbl. YuMTenb NOoABOAMT yyalmxca K oTseTy “ll1acTMKOBble maTepuasbl MJA0X0
NnpoBOAAT Tensao, MOSTOMY B 3TOM C/ay4vae BblAeNEHWEe W MOr/AoWeHMe TenaoTbl B XOA4e OnbITa
HabntopaeTcs bonee HarnagHoO”.

Mocne nNpoBeAeHUs OMbITOB yuyuTeNb OBbACHAET y4YalMMCA, YTO NpPU BblaeneHuu
TENNOTbl SHTANbMUA YMEHbLIAETCA (M3MEHEHUE SHTANbMMM OTPULLATENIbHOE), @ NPWU ee NOrNoWeHUN —
yBenmumnBaeTcs (MU3MeHeHWe 3HTANbMUU NOIOXKUTENbHOE). ITO M3MEHEHME HArNAAHO UANOCTPUPYIOT
JHepreTUyeckne anarpammsl. leMoHCTpaLuUsa SHEPreTUYECKUX AMarpaMm KOHKPETHbIX peaKkuuii byaeTt
CNocobCTBOBATHL /yYLIEMY MOHMMAHMIO YYaLMMKNCA TaKUX AMarpamm.

SHTanbNUA
(KonuyecTso TENNOTbLI)
Cymma sHepruii, 3ak/1l04eHHbIX B
H 2 MgO(te) + O,(r) 2 MO/Ib MarHua n 1 monb Kucnopoaa,
1
paBHa CYMMe 3HEPrun B 2 MOJIb OKCMAaa
AH = -1204 k[l MarHuna n aHeprum 1204 k.
H F-—————————-X
2
2 MgO(Ts)
MyTb NPOTEeKaHUA peakuumn
Mpun BbIMUTAHUM U3 CYMMbI SHEPTUNA,
SHTanbNuA 1
P— 3aKN0YEeHHbIX B 1 MOb OKCHMAA Kanbuma
n 1 monb guokcmaa yrnepoga, aHeprum
178 k1K, nony4vaeTca sHeprua,
3aKNto4YyeHHas B 1 monb KapboHaTa Kanbums.
Cao(T8) + CO,(r)
Hz —_————
AH = + 178 kX
H,
CaCO4(18)

MyTb NpoTeKaHWA peakyum
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Yuutenb MOXKeT NPeacTaBUTb Pas/iMuHbIe Peakuum U NPeasioXuTb yYalMmca NOCTPOUTb ANA HUX
3HepreTMyeckme anarpammol. Hanpumep:

HCI + NaOH — NaCl + H,0 AH =-57 kX
CHs + 20, — CO; + 2H,0 AH =-890 KX
6CO; + 6H,0 — CgH1,06 + 60, AH =+2800 Kﬂ,)K
2Na + 2H,0 — 2NaOH + H, AH =-368 KK
2H,0 — 2H,; + O, AH = +572 k[

3aTem yumTenb CNpaLIMBAET YHaLLMXCA, ABAAKOTCA M U3BECTHbIE UM U3 MOBCEAHEBHOM XU3HU peaKkLmnn
3K30TEPMUYECKMMMU UIU SHAOTEPMUYECKMMMU, U YEPTUT HA JOCKe ABe TabanLbl, COCTaBAEHHbIE U3 ABYX
CTON6UKOB. B flanbHeliwem 31 Tabaumubl byayT cpaBHMBaATLCA C Tabanuamm 13 ydebHuKa (ctp.60 1 62).
[anee yuntenb coobLaeT, YTO Ha OCHOBaHMM YPaBHEHUI C YKazaHMeM Tennosoro s¢pdekTa peakumm
BO3MOHO MPOM3BOAUTb CTEXMOMETPUYECKME PaCHeTbl, M MPOCUT YYALMXCA CKOHLLEHTPMPOBaATb
BHMMaHMe Ha 3agaHuu u3 6s10Ka “Mpumepbl”. Yyalmecs, He NOCMOTPEB MNPUBEAEHHbIE pelleHus,
CTApaTCA PELINTD 3343a4M CAMOCTOATE/IbHO, A Y4MTEb OKa3biBAaET MM B STOM HEOHXOANMMYIO NOMOLLLb.
3aTeM noJsly4yeHHble OTBETbI U pelleHna CPaBHUBAOTCA C NPeACTaBAEHHbIMU B B0OKe.

YunTteno npegnaraet y4yalwMmcA BbIMNOMHUTL 3afdaHuA M3 pybpuku “MpumeHute
noJsiydeHHble 3HaHUA". B 3Tom 610Ke AaHbl ABa 334aHKA.

SHTanbNMAa
1. Ha ocHoBaHWM rpadmKa onpeaennte BepHble U HEBEPHbIE (KOx)
YTBEPKAEHUA.
a. B pesynbTate peakuunm soigennnoct 90 KK sHeprun. 140 A+B

b. dHAOTEPpMMYECKMI NpoLecC.

C. YpaBHeHMe peaKkumn MOXHO 3anmcatb: A + B =2C + 90 K.

d. YpaBHeHMe peakumnm MoXKHO 3anucatb: A+ B - 2C AH=+90 k.

e. MNpu obpasosaHum 1 monb Bewectsa C nornotunock 45 KX sHepruu.

f. Cymma aHTanbnumii UCXO4HbIX BELLECTB DO0/IbLIE SHTANbMMM NPOAYKTA

peaKkunun. [yTb NpoTeKaHMA peaKLum
[Omsem.
Kak cnedyem u3 aHepeemu4ecKoli duazpammel, npu s3aumodelicmauu seuwjecms A u B obpaszyemcs
sewecmeo C (A + B— 2C), npu amom cymma sHManenuli Ucxo0Hbix seujecmes 60a6We sHManbnuu
npodyKkma peakyuu. B xooe peakyuu sHmanenusa ymeHosuwaemcs om 140 k/xc 0o 50 k[x#c, mo ecmeo
sbioensgemcsa 140 — 50 = 90 k/]»#c menaomesl (3K30mepmu4eckas peakyus), omcrooa: A + B = 2C + 90 k¢
unu A+ B— 2C AH=-90 k/xc. lMockonbKy sbidenuswuecs 90 ki menaomel npuxo0amcsa Ha 2 Mosb
sewecmea C, mo npu obpazosaHuu 1 mons sewjecmea C 8bidenumca coomeemcmeeHHo 45 K/
menaomel. CiedosamesbHO, ymeepuOeHUs a, ¢ U f eepHsl, b, d u e HegepHsbl.]
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2. Ha ocHoBaHuu rpadmka onpenennte BepHole SOEEALE)
yTBEPXKAEHMUA. a. OTO 3K30TepMMYecKan peakuma. z
b. B peakuuun Z — X + Y usmeHeHue 3HTabMUN COCTABAAET: o i

AH =—a k. AH = + 2 KK

C. YpaBHeHUe peakummnm MOXKHO 3anucatb: X +Y =Z + a K.

Hy | = — — e—

MyTb NpoTeKaHWa peakumun

[Omsem.

Kak cnedyem u3 sHepzemuyeckoli duazpammel, sewjecmea X u Y, ecmynasa 8 peakyuto, obpasyrom
sewiecmeo Z. [pu amom sHmMansLnua yseaudusaemca Ha a K/x;, mo ecme nozaowaemca a Kxc
mensaomel (3HOOMepMUYECKasa peakyus), moz2oa ypasHeHue peakuyuu umeem sud: X+ Y =7—a K/[Dk.
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A ypasHeHue obpamHoli peakyuu MoxHo 3anucame Kak Z = X+Y+akw u Z— X+ Y AH =—a k.
CnedosamensHo, epHo ymeepxcoeHue b.]
Ob6cy:kpatoTcs BoMpocbl M3 yyebHWKA, NpencrtaBNeHHble B pybpuke “lMpumeHunTe
Nnosly4eHHble 3HaHuA".
1. B 3k3oTepmuyeckon peakumm AH<O nnm AH>0? O6oCHyITe CBOM OTBET.
[Omeem. B sk3omepmuyeckmx peakyusax AH<O. Baudy mozo, Ymo 8 3K30mepmMu4ecKux peaxkyusax
mensaoma evldensemcs, sHmanenua ymeHowaemca (Hi>H;) u H>—H; < 0.]
2. Kakol 13 HMKenpuBeaEHHbIX NPOLLECCOB 3K30TEPMMUYECKMIA, @ KAKOM — IHAOTEPMUYECKUIA?
a. 3amep3aHue BOAbI
b. TasHne woKonana
c. McnapeHune Boapbl
d. FlopeHue cepbl
e. PasnoxeHue rugpokecnaa meau(ll)
f. PacTBOpeHMe HUTpaTa KanmA B BoAe
[Omsem. lNpu 3amep3aHUU 800bI U C2OPAHUU CEPbI Menaoma 8bidenaemca — 3mo 3K3omepmMuyecKue
npouyeccsl; Npu MAsHUU WOK0Aada, ucnapeHuu 800bl, paznoxeHuu eudpokcuda meou(ll) u
pacmeopeHUU HUMpPama Kanausa 8 800e mersaoma noaaowaemca —amo sHoomepmMu4ecKue rnpoyeccol
(ak3omepmuueckuli npoyecc — a, d; aHOomepmuueckuli npoyecc—b, ¢, e, f).]

3. Mpu nonHom cropaHun 2,4 r marHunsa sbigenaetca 97 kK TennoTbl. CocTaBbTe ypaBHEHME peakLumu.
[Omeem.

2Mg + O; — 2MgO

Yyumeieas, umo A(Mg)=24, paccyumaem, CKO/IbKO 8bl10eaUmMca menaomel npu c2copaHuu 2 monb (48
2) mazHus:

2,42 — 97 k/xn

48 2 — x K[xc

x =1940

YpasHeHue peakyuu: 2Mg + O, — 2MgO + 1940 kI unu 2Mg + O; — 2MgO AH =-1940 k/I»x.]

4. [OTOBAT pPacTBOP MMAPOKCUAA KanbLMA, NOJAHOCTbIO pacTBopmB B BoAe 0,1 moab OKCHAa Kanbuma.
Mpw stom Bbigensaetca 108 kX TennoTbl.

a. CKosibKo TennoThbl (KAK) BblaenaeTcs Npu pacTBopeHur 1 monb oKCcMaa Kanblua B BoAe, B3ATOM B
n36bITKE?

b. HanuwwnTte ypaBHeHWe peakuuu.

[Omeem.

a. Ecau npu nonHom pacmeopeHuu 8 8ode 0,1 Mosb okcuda Kansvyus ssidensemca 108 k/x menaomel,
mo coomeemcmeeHHO MNpu MosHOM pacmeopeHuU 8 8ode 1 Mosb OKCuOa KanbYus evlidenumcs
1080 k/xc menaomel.

b. CaO + H,0 — Ca(OH), + 1080 kxc unu CaO + H,O — Ca(OH), AH =-1080 k/Ix.]

dopmaTuBHOE OLeHUBaHUE

Kputepum oueHnsaHums Matepuanbl oueHuBaHuA
PasnnyeHune sK30TEPMUYECKUX U IHA0TEPMUYECKUX MoTuBauma, onpoc, AeATeNbHOCTb, 334aHune
peakumin
MoHMMaHMe CyLWHOCTHM BblparkeHUsa TennoBoro apdekTa Onpoc, 3aKkpenneHue, 3ajaHune
peaKkuMmn U3MeHEHWEM SHTANIbNUN
O6bACHEeHWE U MPUMEHEHME IHEPTETUYECKUX ANarpamm Onpoc, 3aKkpenneHue
MpoBeneHne CTEXMOMETPUYECKMX PACYETOB MO Onpoc, 3aKkpenneHue, 3ajaHune
YPaBHEHMAM peaKLnil Ha OCHOBaHWUM TeNN0BOro sdpdekTa
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M3mepeHue TennoTobl (3 uaca)

UG 22 ® YyebHuUK: cTp. 64
® Pabouasn TeTpaab: cTp. 49
MNoacTtaHpapTol 9-4.2.3
Lenu obyyeHun OnpegenAeT saKCNEPMMEHTA/IbHbIM NYTEM YAENbHYHO TENNAOTY CrOPaHUA U

MOJIAPHYIO TENI0TY CTOPAHMA BELLECTBA
MpoBoAUT BblYMCAEHMA HA OCHOBAHUW YAENbHON TEN/I0TbI CFOPaHMUA U
MOJIAPHOM TeNA0Tbl CropaHuA

MpoBOANT BbIMMCAEHWNA HA OCHOBAHUW TEMNOTbI HEUTPANM3ALLUN
Hasbikn XXI BeKa YmeHune 060cHOBbIBaTb CBOE MHEHWE, 3HaHMe meToa0B cbopa
MHbOpMaLMM NpU NPOBEAEHUM UCCeA0BaHUIA, UCCNef0BaTeNbCKNE
HaBbIKM, HaBblKM 064yMbIBAHUA NyTEN peLleHns npobaemsl

BcnomoratensHblie CnupToBKa (3anpas/ieHHan 3TU0BbIM CMIUPTOM), TEPMOCTOMKMUI CTaKaH,
cpeacTsa TEPMOMETP, MEPHbIV LMANHAP, BECDI
DNIeKTPOHHbIE pecypcbl https://www.youtube.com/watch?v=o0hyA9amFfsc&t=138s

https://www.youtube.com/watch?v=VG9YGOVviHc

KpaTKuit nhaH ypokKa
MoTuBauua. ObbAcHeHMe npouecca TennoobmeHa B 3aBUCMMOCTM OT MaTepuana, U3 KoToporo
N3roToB/IEH COCYA.
O6bAcHeHMe. Ob6bACHEHME CYLLHOCTM TaKUX BEJIMYMH, KaK yaebHasA TenaoTa CropaHnsa, MoasapHas
TEnoTa CropaHuA U Tena0Ta HerTpPaaM3aLumm, NPoBeaeHNe PacieToB Ha OCHOBE 3TUX BEJIUYMH.
UccnepoBanune. OnpegeneHme sKCNepMMeHTaibHbIM NyTeM YAe/1bHOM TEMNNOTbl CropaHus U
MONAPHOM TEeMNNOTbI CrOpPaHMA.
3akpenneHue. YuebHuk: 3aa. Nol1-4. PT: Ne1-6.
OueHuBaHue. OnpegeneHme 3KCNepUMeHTaIbHbIM NYTEM YAE/bHOM TENIOTbI CrOPaHMA U MONSPHOM
TENNOTbI CropaHusA, NpoBeAeHNe PacyeToB HA OCHOBAHMM YAE/1bHOMN TENAOTbI CTOPaHUA, MONSPHOM
TENNOTbl CrOpaHMA U TENNOTbI HEMTPaANU3aLMM.
Bo BBeAEeHMM B TeMy AaHbl M30OpaXKeHUA NAACTUKOBOW YaLUKK, CTaNbHOM KPYHKKU U
TEepMOca, B KOTOPble HA/IMTO PAaBHOE KOJIMYECTBO ropsayero Kode oAnMHAKOBOW TemnepaTtypbl. YunuTtenb
npeanaraeT y4awmmMca 03HAaKOMUTBCA € 3TOM KAPTUHKOM U HAUMHaEeT 0bcyKaeHMe, 06paTUBLUNCE K HUM
c Bonpocom: “B Kakoli nocyde Koge ocmeiHem bbicmpee? [loyemy?” B pesynbTaTe obcypeHuUs
yyalLmecs NpUXoSAT K 3aKN0UEHUI0, YTo Kode BbicTpee OCTbIBAET B CTa/IbHOM KPYXKKE, MOCKONbKY CTajlb
obnapaet 6onblIeN TENNONPOBOAHOCTLIO, YEM NAACTUK. 34€Ch YYMUTENb HANOMUHAET YYALLMMCA, UTO,
KaK M3BECTHO M3 y4yebHWMKa XMMUM Ana 7-ro Knacca, OAHWMM W3 XapaKTepHbIX CBOMCTB MeTa//oB
ABNAETCA UX BbICOKAA TEMNONPOBOAHOCTb. TaKKe BbICHAETCA, YTO TEPMOC XapaKTepmU3yeTcs HU3KOM
TENNoNpPOBOAHOCTbIO, MOCKO/IbKY €ro COCyZ WM30/IMPOBaH OT OKpyXKalowel cpedbl cneunanbHbim
cnoem.
Yuaumecs ¢ nomollbio Bonpoca “U3 Kakozo mamepuana 0oaxceH bbimb U320moesaeH cocyd, Ymobbi
Kogpe 8 HEM 007120 0ocmaesascsa 2opA4YuUM?” NpoBoasaT 0bobLeHNe U OTBEYAIOT: “U3 maTepuana, NJaoxo
nposogsauero Tenno”. Ob6cyxaeHne npoaosKaeTcs Bonpocom “Kak momHoO 8 saabopamopuu
usmepums crnocobHocmMb cocyda coxpaHame merso?” Yyawmeca peLwaroT, YTO 3TO MOXKHO cAenathb,
nepuoamYeckn usmepss TemnepaTypy Bogpbl. Tak, cocys, Nydlle COXPaHUT Tensao, ecan Temnepartypa
BOZbl B HEM OyAeT U3MEHATbCA HE3HAYUTENIbHO B TEYEHME ONpPeaesIeHHOro NPOMEXKYTKa BPEMEHN.
(o]0 (0[5, 12|38 lanee yumTenb HaNOMMUHAET yYallMMCA, YTO, KaK M3BECTHO M3 Npeablaylien TEMbI,
N3MEHEHME 3HTANbMUM PEAKUUN — 3TO PA3HOCTb MEXKAY SHEPrMen UCXOAHbIX BEWECTB U NPOAYKTOB
peakuuun, 1 obpaLLaeT MX BHUMAHWE Ha TO, YTO HENOCPEACTBEHHO U3MEPUTb W Y3HATb 3anac aHeprum
BelecTBa HeBO3MOXHO. OH COObLWaeT, YTO MMEHHO MNO3TOMY ANA OnNpeneneHusa WU3MeHeHMUs
SHTaNbNUKN UCMONb3YETCA U3MEHEHME TEMMEPATYPbLI B XO04€E Peakumu. Yuntenb o6bACHAET, Y4TO, 3Has
M3MEHEeHME TeMMnepaTypbl, MOMKHO Yy3HATb YAENbHYIO TENJ0EMKOCTb — MOKasaTesb, M3BECTHbIV
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yyalmmes ns yyebHuka “dusnka”, 1 usmeHeHme 3anaca sHepPrumn, KOTOpPoe COOTBETCTBYET U3MEHEHUIO
3HTANbNWUK U paccymTbiBaeTca No popmyne AH =m - ¢ - At. 3aTem OH NpeaaaraeT yyalmmeca paccunTaTb
3TO M3MeHeHWe TemnepaTypbl OMbITHbIM NyTem. 1A 3TOro OH HanpaBAAeT UX BHMMaHWe Ha 610K
“NeAaTenbHOCTb”.

MpoBoaa onbIT, NpeacTaBneHHbIN B 610Ke “[fleaTenbHOCTL”, yHalmeca onpegenaoT
KO/IMYECTBO TENIOTbl, KOTOPasA BblAENAETCA NPU CropaHUM ONpeaeneHHOro KOAuYecTsa 3TU/OBOTO
cnupTa. YunTenb HanoOMMHaeT yyawmmea o cobnogeHun npasun 6es3onacHoOCcTM Npu obpalleHun c
OorHem, a 3aTeM JeAuT ux Ha Hebosbwwue rpynnbl. EcAM npu nposBegeHWM onbiTa rpynnbl 6yayT
MCNONb30BaTb CMMPTOBKM M CTaKaHbl pa3HOro pasmepa, bysaeT pasHbIM B3ATOE KOAMYECTBO BOAbl U
BpemMsA ropeHuns CMMPTOBKM, TO U pe3y/abTaTtbl ONbITOB ByayT pasnuuyatbesa. YuuTenb obpalwiaerca K
rpynnam c sonpocom: “Kakoe Kosu4ecmeo mensaomel 8bi0eaunocs (8 [x), ucxoos u3 Koauyecmsa
cxHcueaemMozo amusaosoeo crnupma?” NOoCKobKy B pa3sHbIX rpynnax 6bi/iv UCNO/b30BaHbl CIMPTOBKU U
CTEK/IAHHbIE CTaKaHbl PAa3HOro pasmepa, PasHoe KOMYEeCcTBO BOAbl, 6bl10 pa3/INYHbIM Bpems ropeHus
CNUPTOBKW, OTBETbI Ha BOMPOC TaKKe Pas3/nyaloTca. 3aTem yuuTenb, C MOMoLLblo Bonpoca “Kak
paccyumame Kosu4ecmso mensaomel, seldeasatowelica npu ccopaHuu 1 Mmosas amunosozo cnupma; 1 e
aMmusa08020 cnupma?’, NPUBNEKAET yYaLLMXCA K pacyeTam. Mcxoas M3 Maccbl CUraemoro sTu10Boro
CNMPTA, y4Yalmeca pPaccYMTbIBAlOT KOAMYECTBO TensoTbl, cooTBeTcTBytowee 1 r u 1 monto (46 r)
3TUNOBOrO CNUpTa. HecmoTpsa Ha pasnvumMa B pesynbTaTax OMbITOB, MPW pacyeTe AO0/MKHbI OblTb
nosiydeHbl 6/M3KMe 3HaYeHUs. 3aTemM yunTeNb COOBLLAET YYEHUKAM, YTO ANA 3TUAOBOrO CNMpTa 3Ta
TennoTa pasHa cooTBeTcTBeHHO 30 KK M 1367 KX, CpaBHMBAET C STUMM 3HAYEHUAMW PE3YbTaThl
rPynn v BblYUCAAET pasHuULy. 3aTeM OH Npeasaraet NpoBecTn obcykaeHme u cnpawmsaeT:” Ymo moeno
66imb NpuyuHoOl umerowea2ocs pacxoroeHua?” OH TaKXKe HanoMMHaeT UM MHDOPMALMIO U3 BBOLHOM
YyacTu Tembl. B xoae o6CcyRaeHMA yCTaHABAMBAETCSA, YTO MPW HAarpeBaHUKM YacTb TENAOTbl TEPAETCA B
OKpYy)KatoLLyto cpeay (Nnama HarpeBaeT BO3AyX, TEMNNO0 NepesaeTca OT CTEKAAHHOIO CTakaHa BO3AyXy U
T. A.). Kpome TOro, BbIAACHAETCA, YTO OTBETbl MOrMYT OTAMYATLCA OT MMEIWMUXCA B /MTepaTtype
pe3ynbTaToB M3-3a NOrPELIHOCTEN, AONYLLEHHbIX NPU ONpeaeseHMM MacCbl Ha Becax MU TemnepaTypsbl C
nomoLlbto TepmomeTpa. MNMpu HeobXoAMMOCTM yunTeb B X04e 0OCyXKAeHMA NOABOAUT y4almxca K
HAXOAEHWIO MPaBU/IbHbIX OTBETOB.

[danee yuyntenb ob6bACHAET, YTO B 3TUX OMbITaX MCMOAb3YETCA NPUOOP, Ha3blBAaEMbI
Ka/lopuMeTpPOM, a YCTPOMCTBO, COBpPaHHOE B XOA4e OMbiTa, ABAAETCA YNPOLLEHHbIM BapMaHTOM 3TOrO
npubopa, n obbsicHAeT npuHUMN paboTbl bomboBOro Kanopmmetpa. Mpu 0bbACHEHUN MOryT ObiTb
TaK)Ke MCNOo/Ib30BaHbl Pa3/IMYHble BUAEOPOINKM:
https://www.youtube.com/watch?v=ohyA9amFfsc&t=138s
https://www.youtube.com/watch?v=VG9YGOVviHc

3aTem yuuTesib 3HAKOMMUT YyYalLUMXCA C NOHATUAMM “yaeNbHaAA 3HTANbNKUA cropaHua” U “monsapHas
3HTANbNWSA cropaHuna” 1 coobLaeT, YTo pacyeTbl, NPoBeAeHHble MO OKOHYAHWM OMNbITa, CBA3AHbI C 3TUMM
NOHATUAMM, @ €AUHNLBI U3SMEPEHMSA A STUX BEIMYMH — COOTBETCTBEHHO KIK/T 1 KIK/Monb. 3aTem,
YyTOObI MPMB/EYL YYALLMXCA K pacyeTam No 3TUM Be/IMYMHAM, OH npeasaraeT UM pPelnTb 3adady,
npeactasneHHyio B 6sioke “lMpumep 1”. Oanee oH gaeT MHbOPMAUUIO O MNOHATUM “TennoTa
HelTpanmnsauun”, AOBOAUT A0 WX CBEAEHMA, YTO HaAWTWU TEN/OoTy HeWTpanusaumMm 3TUX peaKkuui
BO3MOHO 3KCMEPMMEHTa/IbHbIM MYyTEM COF/IaCHO OMbITy, NpMBeAeHHOMY B 6/0ke “[esTenbHocTb”.
[N NOCTaHOBKM OMbiTa MOXHO MCNONb30BaTb pasinyHblie wénoum (NaOH, KOH) n cunbHble KUCNOTbI
(HNOs, HCI). B pe3ynbTate OnbITOB YCTAaHABAMBAETCA, YTO TEMOTa HEWTpanuM3aummn peakuuii, npo-
TEKAIOLWMX MEXAY CUNbHBIMU KMCAOTaMMU U CUAbHBIMW OCHOBaHWSAMM, OAMHaKoBa (Npnban3nTeNbHO —
57 kOk/monb). lanee, ANA pasBUTUA Y YYALLMXCA BbIYUCAUTENbHBIX HAaBbIKOB, y4UTENb NpeaaaraeT um
NnpoBecTn pacyeTbl Ha ocHoBe 6s10Ka “Mpumep 2”. Yyawmeca cHayana CTapatoTca pelunTb 3aaady
CaMOCTOATE/IbHO, @ 3aTeM MOJIyYEHHbIW OTBET U X0, PELUEHUSA COMOCTaBAAOTCA C NPUBEAEHHbIMU B
6noke “Mpumep 2”. NMOCKONbKY 3TO 3a4aHMNE CNOXKHEE NpeablayLLero, yuntesnb npn HeobxogMmocTm
OKa3bIBAET YYEHUKAM MOMOLLb HAMPAB/AIOLLErO XapaKTepa.
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m Ha atom aTane y4yawmeca BbINOAHAOT 3a4aHNE U3 pybpuKu “INMpumeHunTe NoNyYeHHbIe

3HaHuA".

MokasaH npubop, KOTOPbIA  MCNOAb30BaNU  ANA

onpeaeneHna yaenbHOM sHTabMMUM CrOPaHUsA MeTaHoa. N
\

TennoTta, BblgenaoWwanca npu cropaHmm 1,6 r gaHHoro

TOMAKUBA, NoBbIWaeT TemnepaTypy 400 mn soabl ¢ 15°C go iy |

36°C (c=4,2C-r".°C™). a. Paccuuraiite —

Tennosol apdeKT (B KAK) peakumumn ropeHma meTaHoNa. sopa

b. Paccuntailite yaenbHyto TennoTy

cropaHus (8 KAK/r) metaHona. wonwpyouss | - PE—
c. Paccuntaiite monapHyo TennoTy nAacTMKa (3kpan) |

cropaHus (8 KO»/monb) metaHona.

[Omeem.

Yyumeigas, ymo naomHocms 80061 12/ms, macca 400 ma 8odsi cocmasadgem 400 a.
AH=m-c-At=400-4,2-21 =35280 [» = 35,28 K/

a. Tennoeol aghchekm peakyuu czopaHud memaHona (2CHs;OH + 30, — 2CO; + 4H,0):
35,28 k[ — 1,6 2 memaHona

X Kx - 642

x =1411,2 kuc (mennosoli agppekm pearyuu — 1411,2 k/]x)

b. YOenbHaa menaoma caopaHus MemaHona:

35,28 kit — 1,6 2 memaHona

X K - 1e

x = 22,05 /I (ydenbHasa mennoma czopaHua — 22,05 k/lxnc/2)

¢. MonapHasa menaoma czopaHus memaxona (M(memaxona) = 32 2/monb):
35,28 ki — 1,6 2 memaHona

X K - 322

x = 705,6 K/ (MonapHaa menaoma czopaHusa — 705,6 k/xuc /mMorb)

a:1410,12 kI, b: 22,05 kxc /2; c¢: 705,6 k¢ /mons.]

Ob6cyxpatoTca Bonpockl U3 y4ebHUKa, npeacTaBaeHHble B pybpuKke “MposepbTe
nosly4YeHHble 3HaHUA".

1. MNMoyeMy W3MEHeHWEe 3SHTANbMUU HeNb3A WU3MEPUTb 3SKCMEPUMEHTA/IbHbIM MYTEM HanpAMy?
[Omeem. U3meHeHue sHMaAAbLNUU Peakyuu — 3mo pa3HUYya mexdy sHepaueli UCXOOHbIX seujecms U
aHepauell NPoOyKmMos peakuuu. MameHeHUe 3HMAAbNUU Hesb3A U3Mepums 3KCepUMeHmManbHbiM
nymeém, NoCKOsbKY He803MOMCHO HerocpedcmaseHHO UuamMepums 3anac aHepauu sewecms. ]

2. Y70 Takoe yaesibHas TeNJI0EMKOCTb?

[Omeem. YpnenbHas TeNN0EMKOCTb — 3TO KOJIMYECTBO TeM/0Tbl, HEobXxoAMmoe AN MOBbILEeHUs
Temnepatypbl BeuiectBa maccoit 1 r Ha 1°C (uau 1 K). YdenbHas mennoemkocms obo3Havyaemcs
cmpoyHoli 6yksoli ¢ u paccyumesi8aemcsa Ha OCHOBAHUU ¢hopmynbl AH=m- ¢c- At Kak c=AH/m- At. ]

3. Npu gobasneHMM NOPOLKOODBPA3HOTO LMHKA, B3ATOrO B M30bITKe, K 50 M/ pacTBopa, cofepKallero
0,01 monb cynbdata megu(ll), Temnepatypa nosbiwaerca Ha 9°C.

a. HanuwwuTe ypasHeHuMe peaKkumu.

b. PaccuntaiiTe usmeHeHue aHTanbnum ana 1 monb cynbdata mean(ll).

[Omeem.

a.Zn + CuSO4 — Cu + ZnSO4

b.AH=m-c-At=50-4,2-9=1890 [ = 1,89 k[

0,01 mone — 1,89 K/xc

Imone — xKu

x =189 kI

M3meHeHue aHTanbnum ana 1 monb cynbdata meau(ll): —189 k. ]

4. NMpw pobasneHnn 8 r Hutpata ammoHma (NH4NO3) kK 100 mn Boabl TemnepaTypa NoHMKaeTcs Ha 6°C.
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a. DTO 3K30TEPMMUYECKUIN AN IHAOTEPMUYECKUI NpoLiecc?
b. PaccuntainTe MU3sMeHeHMe 3HTaNbNMM 411 ONMCAHHOTIO BbILe NpoLecca.
. Kaknum byzeT nsmeHeHne sHTaNbMUKN NPU PAacTBOPEHUN B BoZe 1 MOab HUTPATa aMMOHMSA NpK
TeX e yc/o0BUAX?
[Omsem.
a. CHuxceHUe memmnepamypbl npu pacmeopeHuUu HUMpPAama aMMOHUA 8 800€ yKa3bleaem HA Mo, Ymo
amom npoyecc A8s14aemca 3HOoMepMu4eCcKUM.
b. Ha yposHe cpedHeli WKosbl 3a Maccy pacmeopa 0bbIYHO NPUHUMAemcs Macca 800bl.
AH=m-c-At=100-4,2 -6 =2520 [xc = 2,52 K/I.
¢. M(NH4NO3)=80 2/morb
82 - 2,52k

802 — xkmu
x=25,2 k/Inc.]
dopmaTuBHOE OLEeHUBaHUe
Kputepum oueHnsaHums Marepuanbl oueHMBaHUA
Onpepensaer sKCNePUMEHTANIbHbIM NyTeM JeAatenbHocTb

YAENbHYIO TENNIOTY CrOPaHMA U MONIAPHYIO TEMNIOTY
CropaHus BellecTsa

MpoBoAWT pacyeTbl HA OCHOBAHUWN YAENbHOM Onpoc, 3aKkpenneHue, 3ajaHne
Tens0Tbl CrOPaHMA U MOAAPHON TENIOTbI CrOpaHuMA

MpoBoAnT pacyeTbl Ha OCHOBAHUMW TENNOTbI Onpoc

HenTpanmsaumm

M3meHeHUe cTaHAApPTHOM 3HTanbnuKn. 3akoH lMNecca (3 uaca)

Tema 3.3 ® YyebHuUK: cTp. 69
* Pabouas TeTpaap: cTp. 56
MNoacTtaHpapTol 9-4.2.3.
Llenu obyyeHun MoHUMaET CYLLHOCTb MOHATUIA “U3MEHEeHUe CTaHAaPTHOM SHTanbnNumn”,

“CTaHpapTHaA aHTanbnMAa obpasoBaHmns” 1 “cTaHgapTHaA TenaoTa
CropaHua” n NPOBOAUT HA MX OCHOBAHMM Pa3/INYHbIE PACYETbI

lNpoBoANT pa3anyHble pacyeTbl HA OCHOBAHWM 3aKoHa ecca

Hasbikn XXI BeKa YMeHune BbipaxKaTb CBOW MbICAU U BbICAYLIMBATL APYIUX,
MHPOPMALIMOHHAA FPAMOTHOCTb, MHTEPAKTUBHOCTb, HAaBblK KPUTUYECKOTO
MbILW/IEHMA, 3HAaHWE MeTo[,0B cbopa MHPOPMaLMM NPU NPOBEAEHUN
nccnefoBaHUM, UCCNe0BaTENbCKME HAaBbIKM

BcnomoraTtenbHble JIncTbl BaTMaHa, mapkep

cpeacrea
DNEeKTPOHHbIE pecypcbl

KpaTkuit nhaH ypoKa

MoTtusauuma. MoHMMaHMe CyLLHOCTU MOHATUIN “U3MeHeHne CTaHAapPTHOM 3HTaNbNNK”, “cTaHgapTHas
3HTaNbNMA obpasoBaHMA”, “cTaHAaPTHaA TENAOTa CropaHusa” U CYLLLECTBYIOLLEN MeXay STUMU
NOHATUAMM CBA3U, NPOBEAEHMNE PA3/IUUYHbIX PACYETOB Ha OCHOBAHWM 3TUX NOHATUMNA.

O6bacHeHue. CpaBHEHME SHEPreTUYECKOM LIeHHOCTM Pas/INYHbIX BUAOB TON/INBA.

UccnepgoBaHue. CpaBHEHME IHEPreTUYECKOoM LeHHOCTM 6eH3nHa 1 b1MoaTaHoa.

3aKpenneHue. YuebHuk: 3ag. No1-2. PT: No1-8.

OueHuBaHue. NNoHMMaHWE CYLLHOCTM NOHATUI “U3MEHEHME CTaHLAPTHOM sHTanbnun”, “cTaHgapTHan
3HTaNbNNA 0bpas3oBaHuA” 1 “cTaHAapTHaA TensioTa cropaHusa”, npoBeaeHNe Pa3IMYHbIX PacyeToB Ha

OCHOBaHMM 3aKoHa lecca.
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YynTenb Ha4MHaeT ypoK € TOro, YTO HANOMMHAET YHaALLMMCA U3BECTHbIE MM CBELAEHMUA O
TonAneax. OH CnpallMBaeT, KaKMe OHM 3HAIOT BUAbI TONAUBA M A5 KAaKUX LLenei OHU UCNONb3YHOTCS.
3aTem OH npofosirKaeT obcyxaeHne sonpocom “Kak ebl dymaeme, Kakoli U3 nepeyucsieHHbIX 8bilie
sudos mornausa omoaém Haubosbwee Koauv4ecmeso sHepauu?” Yyalmecs AatoT pasHble OTBETHI,
ncxogA M3 CBOEro NOBCEAHEBHOrO OMbITa. 3aTeM yuuTenb obpalwiaeTca K Knaccy ¢ sonpocom:”” “Kak
Mbl MOM(eM CPABHUMb KOAUYeCcmeo 3Hepauu, 3arnacéHHoe 8 passau4Hbix audax monausa?” Bbicnywas
pasfinyHbie OTBETbI, OH Aasee cnpawuBaeT: “Ecau b6bl 0719 KOppPeKMHo20 cpasHeHuUs nompebosasnocs
ed0uHoe npasuso, KakKoe rnpasusno 8bl bbl npedaoxcunu?’ locne 03HaKOMJIEHUA C OTBETaMM OH
nepexoanT K 06bACHEHMIO YPOKa.
Yuntenb 06BACHAET y4YalMMCA, YTO TOMAMBA Pa3/INYAOTCA MO CBOEMY COCTaBy.
MOCKONBbKY XMMMUYECKUI COCTAB TONIUB U PeaKkLUmM UX CrOpaHMA OTIMYAKOTCA APYr OT APYra, Pa3/INYHbI
TaKXXe W CTaHZAPTHble 3HTANbNWUM CropaHuA Tonaus. Beuay Toro, 4to TennoBoi 3ddeKT peakuui
3aBMCUT B TOM YUC/IE U OT YC/IOBUIA UX NPOBeAEHMUA, TeNN0Ta CrOpaHMA TOMAMUB TaKXKe 3aBUCUT OT
ycnoBuii nx ckuraHuna. CnefosaTtenbHo, 418 06bEKTUBHOIO CPaBHEHMA TEMNAOTbI CrOPaHMA TONUB 3TOT
nokasartenb cieayeT onpegenaTb NpU OAMHAKOBbLIX YC/N0BUAX. [103TOMy TensaoTa CropaHuA Tonaus
onpegenserca npu AasneHun 1 atm m Temnepatype 298 K (25°C). 3Tm ycnosuAa HasbiBaloTCA
“cTaHpapTHbIM cocTosiHMeM”. B AONO/IHEHUE y4YuTe/lb OTMEYAET, YTO 3TO OTHOCUTCA He TONbKO K
peakuMAam ropeHus — MOXKHO CPaBHUBATb TensioBble 3¢deKTbl N0bbIX peaKkuuii, onpeaeneHHble Npu
CTaHAAPTHbIX YCNOBUAX. B 3TOM cnyyae M3MeHeHWe 3HTa/IbNMU PeakLMn HasblBaeTCA CTaHOAPTHbIM
M3MEHEHMEM 3HTanbnNMM M obo3HauvaeTca Kak AH®. YunTenb aKuUEHTMPYEeT BHMMAHWE YYEHWKOB Ha
NOHATUK “cTaHAapTHas 3HTaNbNMA 0bpa3oBaHUA”, KOTOpaAa UCMONb3YETCA A5 CPAaBHEHUA SHeprui
XMMUYECKUX coeanHeHU. OH o06bACHAET, YTO CTaHZapPTHasA 3HTanbnua obpasosaHus (AHr) — 3TO
M3MeHeHMe TeNoTbl, NpounsoLlesliee B pesysibTate 06pa3oBaHNA 1 MOJIb XMMUYECKOro coeaMHEeHNS
M3 COCTaBAAOLWIMUX €ro 371eMeHToB (B X Hanbonee yctoiumBoin Gpopme) B CTaHAAPTHLIX YC/NOBUSAX.
Pa3bACHMB 3TO NOHATME Ha NPUMepPe peakLmMn 0bpa3oBaHMA BOAbI, OH MOXKET NPeaI0KUTb YHaLMmMca
COCTaBUTb YPAaBHEHUA peaKL M C y4eTOM CTaHAAPTHbIX TennoT obpasoBaHmna NHs, HCI, CO,, Al,Os n T.4.
OH noAYepKMBAET, YTO MPU 3TOM B YPAaBHEHUAX PeakuMii cneayeT yKasbiBaTb Hanbonee ctabunbHoe
COCTOAHWE 31eMEHTOB. YPAaBHEHUA 3TUX PEAKLMIA MMEIOT BUA,:

1/2N,(r) + 3/2H,(r) — NHs(r)

1/2H>(r) + 1/2Cly(r) — HCI(r)

C(rpaduT) + O4(r) — CO4(r)
2Al(tB) + 3/20,(r) — Al,03(T8B)

YunTenb NpoCcUT y4HaLLUXCA CKOHLEHTPMPOBATb BHUMAHWe Ha Tabnuvue, npuBeaeHHoOM Ha cTp. 70. B aToit
Tabanue npueeaeHbl CTAHAAPTHbIE 3HTANbMMKM 06PA30BAHUA HEKOTOPbIX BewecTs. Tabanua moxeT
MCNONb30BaATLCA YHYALLMMUCA ANA PeLleHMA Pa3INYHbIX 33434, a TaKKe yYnuTenamun npu coctaBaeHus
3afaHul, O4HAKO AaHHble TabanLbl He A0NKHbI YHALMMUKCA 3ay4mMBaTbCA. 3aTEM YUUTEb HANOMUHAET
YYaLLMMCS O MOHATUM “3HTaNbNUA CropaHuns”, ¢ KOTOPbIM OHW MO3HAKOMUIUCL B NPeablAyLLEeN TEME, U
OTMEYaeT, YTO 3Ta BE/IMYMHA TaKXKe MOXKET CPaBHMBATBLCA (A41A pasHbIX BEWECTB) /AvWb Npu
CTAHAAPTHbIX YCNOBUAX M B 3TOM C/lydyae Ha3blBAETCA CTAaHOAPTHOW 3HTanbnuewn cropaHua (AHce). OH
NOACHAET, 4YTO CTaHAApPTHaA 3SHTaNbMWA CropaHUA pacCUUTbIBAeTCA Ha OCHOBE CTaHOapTHOro
M3MEHEHMUA 3HTANbMUWN peaKkUnn C y4eToM KO3 UUMEHTOB CroOpaeMoro BeLLecTBa B XMMMUYECKOM
ypaBHeHun. Hanpumep:

C2HsOH(3K) + 30,(r) — 2COx(r) + 3H,0(xk) B aToM ypaBHEHUN peakLMn KOapPULMEHT Npu
cropaemom Belectse (C;HsOH) — 1, oTcioga
AH = AH®.

2C,Hs(r) + 70,(r) = 4COx(r) + 6H20(3k) B sTOM ypaBHeHMM peakumn KoapPULIMEHT npu
cropaemom Belectse (C;Hg) — 2, oTcloga
AH = AH°/2.
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3aTeM yuuTeNb MOXKET NPUB/EYDb YYALLMXCA K BbIMOJHEHWNIO NOAO06HbIX PacyeToB Ha OCHOBE Pa3/INYHbIX
YPaBHEHUIN peakLmit.

Jdanee yuntenb AnA NpOACHEHWS HEKOTOPbIX BOMPOCOB M3 BBeaeHus (“Kak ebl
oymaeme, KaKoli U3 nepeyucsieHHbIX 8bluie 8u008 mornauea omoaém Haubonbwiee KoAu4Yecmeo
aHepauu?’, “Kak Mbl MOXeM CPasHUMb KOAUYECMBO 3Hepaul, 3ardcéHHoe 8 pPa3suYHbIX 8uoax
monauea?’) HanpaBAsieT BHUMAHME ydalmxca Ha 6510k “JdeaTenbHocTb”. Yyawmeca BbINOAHAKOT
3aflaHue, OCHOBbIBAACb Ha MPeACTaBeHHbIX AaHHbIX, U PAaCCUMTBLIBAIOT, YTO SKOHOMMUYHEE — BEH3MH
unn 6uostaHoN. YuuTenb HaMOMMHaeT MM, YTo 6eH3MH npeacTaBnseT cobol cmecb pPas/MYHbIX
BellecTs, M npegnaraeT WUCNoO/b30BaTb AR Hero ycnoBHO dopmyny CgHis. Yyawmeca moryt Takxke
BbINO/IHATL 3Ty paboTy B rpynnax v no 3aseplueHnn NpeacTaBUTb Npe3eHTaLuio.

PacueTbl cnegyeTt NnpoBOAMTL B Caedytowem nopagKe:

War 1. PacyeT maccbl 10 ainTpoB 6eH3MHA Ha OCHOBAHMM U3 €ro NAOTHOCTM.

M3 cnpaBOYHMKOB NN MHTEPHET-PECYPCOB Y3HAETCA NIOTHOCTb 6eH3uHa: p(beHsnHa) = 0,75 r/mn. ITa
nHpopmauma moxkeT ObITb TaKkKe npedocTaBneHa yuymutenem. Macca 10 nutpoB 6eH3MHa
paccumntbiBaetca no ¢opmyne: m=pV= 0,75 r/mn - 10000 mn = 7500 .

LWar 2. PacuyeT maccbl 12 anTpos bnosTtaHoNa.

M3 cnpaBOYHUKOB MAN MHTEPHET-pecypcoB onpeaensetca: p(staHona) = 0,80 r/mn. 3ta nHdopmauma
MoXKeT ObITb TaKXKe npegocTaBneHa yyutenem. Macca 12 nutposB 6M03TaHOMA paccyMTbIBAETCA MO
dopmyne: m=pV=0,80 r/mn - 12000 mn = 9600 r.

LLiar 3. PacueT yncna monein Kaxkaoro us BuA0B Tonamsea.
YuntbiBaa , uto M(6eH3nHa)=114 r/monb U M(3TaHoNa)=46 r/monb, 4YMCNO MoONel Toname onpe-
aensetca no popmyne n=m/M: n(6eH3nHa)=7500/114=65,8 monb, n(3TaHO0Na)=9600/46=208,7 mob.

LWar 4. PacyeT aHepruu, BblaenAemMon KaxKablM BUAOM TOMIMBA, UCXOAA U3 3HaYeHU AH.°.

Ncxoas M3 cTaHOapTHOM SHTANbMMKU CTOPAHUA KaXKAo0ro BMAA TOM/IMBA, MOMKHO PACCYMTaTb, CKONbKO
TEenNoTbl BblAENAETCA NPU CrOPaHUKU ero 3ag4aHHOro KoandyecTsa. Ecam yyectb, 4UTo popmyny 6eH3nHa
MOXHO YC/NIOBHO BbIpasutb Kak CgHis, cTaHAapTHYO 3HTanbnuto cropaHua CgHis MOXHO HalTM B
CNPaBOYHOWN NUTEpPAType WK B WUHTepHeTe, MO0 3Ta MHPOPMALMS MOMKET ObiTb NpenocTaB/eHa
yuyntenem.

2CgH1s(3K) + 250,(r) — 16CO,(r) + 18H,0(3k)  AH° =-10940 ks (AH° =—5470 KO>/Mmonb)

CTaHZapTHYIO SHTaNbMMIO CrOPaHMA 3TaHO/1a MOXHO PaccYMTaTb Ha OCHOBE MH(OPMaLLMK, UMetoLLenca
B yyebHuke (cTp. 71).

CoHsOH(3) + 30,(r) — 2COx(r) + 3H,0(3k)  AH°® =-1367 kI (AH° = -1367 K»/monb)

Tennota, Bblgenatowanca npm cropaHmmn 65,8 monb CgHig = 65,8 - 5470 = 359926 kx
TennoTa, Bblgenstowanca npu cropaHmm 208,7 mosb 6uoataHona = 208,7 - 1367 = 285292,9 Kk

LWar 5. CpaBHeHMe NONy4YEHHbIX Pe3y/bTaToB.

CpaBHeHMe NoKasblBaeT, YTo TeNJI0Ta, BblAeNAowWwanca npy cropaHnmn 10 antpos 6eH3nHa, NpUMepPHO
B 1,26 pa3 6onblie, YeM Ten/oTa, BblAENALWAnAca npu cropaHnmn 12 nutpos 6uostaHona.

3aTemM yuymuTesib HaNOMUHAET YYaLLMMCS, YTO NPU U3YYEHUM NpeablayLLen TeMbl OHU
onpegenann Tennosoit 3GPeKT peakuuu sKcnepMMeHTanbHbiM nyTem. [lanee OH OTMeYaeT, 4To
TennoBol apPeKT peakLnii MOXHO onpeaensTb U NOCPEACTBOM Pa3/IMUYHbIX PACYETOB, U MEPEXoauT K
o6bsicHeHMt0 3aKoHa lecca. OH A0BOAMT A0 BHUMAHUSA YYALLMXCA, YTO MUSMEHEHME IHTANIbNNU peakuum
3aBUCUT TONIbKO OT Ha4ya/IbHOTO M KOHEYHOTO COCTOAHMA PEaKLMOHHOM CMCTEMbI, TOrAa Kak cTagnu, no
KOTOPbIM NPOTEKAET PeakLus, He OKa3blBAKOT BAUSHUA HAa U3MEHEHUEe 3HTaNbNMn. ECin ogHy 1 Ty Ke
peakuMio BO3MOMKHO MPOBECTM HaNpAMYIO WMAW B HECKO/IbKO CTagui, TO CyMMapHOe W3MeHeHue
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3HTaNbMUKU peaKkuumn B 06omnx ciyyasx 6yaet oAMHaKoBbIM. ITO 06bACHEHME NPOBOAUTCA Ha OCHOBE
CXeMbl, NpeAcTaBNeHHOMN B yYebHUKe.

B AaHHOM Teme npeacTaBaeHbl 3 Pas3/IMYHbIX METOAA PacyeTa TenNoBoro adpdekTa:

1. NlyTem CNOMKeHUA ypPaBHEHWUI peaKkLMUin U NOoJlYyYEHUA UTOTOBOro ypaBHEHUA (NpW 3TOM ypaBHEHUS
peaKkuuit cneayeT cknagbiBaTb TaKMM 06pa3om, YTOObl X Cymma Aana ypaBHEHWE UTOTOBOM peakuum.
B aTom cnyyae cymma TensioBbix 3¢pHEKTOB peakumini paBHa TenioBoMy 3GHEKTY KOHEYHOM peaKkummn);
2. Ha ocHoBe ¢popmynbl AH® = SnAH:°(npoaykTbl) — >nAH:°(McxoaHble BewecTsa);

3. Ha ocHoBe ¢popmynbl AH¢’(BelwectBo) = [SAH’(npoayKTbl)] — AH°(BewecTBo).

Mocne W3NOMKEHUA MHPOPMALMM O KaKAOM METo4e M PasbACHEHUA yuuTesnb, YTobbl NpuBeYb
YYaLwmxcsa K UCNoIb30BAHMIO 3TUX METOA0B NPU pacyeTax, npeasaraeT MM pelnTb 3a4a4n n3 610KoB
“NMpumepsbl”. Yyawmecs cTapatoTca CaMOCTOATE/IbHO BbINOJHUTL 3TU 334aHUSA, @ 3aTEM CBEPSAIOT CBOM
OTBETbl U XOZ pelleHusa C npuBeseHHbIMU B 610Kax “Mpumepbl”. ECAN BbIACHAETCA, YTO yyalmecs
MCMbITLIBAIOT 3aTPYAHEHUS MNPU peleHun 3a4ay,uM MOryT 6biTb MPeasioXKeHbl AOMNOJHUTE/bHbIE
3a4aHuA no Teme.

MCCNEAOBAHME 3atem yyuntenb HanpasnAaeT BHUMaHWe yyalmxca Ha 610K
“NMoayman-0O6cyamn-Nogennch”. Yyalmecs npoBOAAT pacyeTbl, COMOCTaBAAOT CBOM pe3yabTaThbl,
060CHOBbLIBAIOT CBOM CMOCOOLI peLlleHus. PeleHne sTUxX 3aaHUM NOKa3aHO HUXKe:

C(anmas) + O(r) — COx(r) AHS( anmas)=—395,4 kx/monb
C(rpaduT) + O,(r) — CO4(r) AH°( rpaduT)=—393,5 k/Monb

Ons nonyyeHus ypaBHeHWs wuToroBon peakummu [C(anmas) — C(rpadut)] cnepyer M3 nepsoro
YpaBHEHWA Bbl4YECTb BTOPOE MO CTOPOHAM.

C(anmas) — C(rpadur) AH° = AH°( anmas) — AH°( rpaduT)=—-395,4 — (—393,5) = -1,9 KX
Ha sTom aTane yyalumecs BbINOAHAOT 3a4aHMA U3 pybpuKn “MpumeHnTe NosyyeHHble

3HaHuA".

1. OTBeTbTE Ha C/ieaytoLMe BONPOCHI, yunTbIBan, YTo 2Hy(r) + O4(r) = 2H,0(K) AH = -571 kK.

a. 3To 3HAOTEpPMUYECKAn UM SK30TepMUYEcKan peakuma?

b. Y Kakux BewecTB 3HTaNbNUA 60MblUE — Y NPOAYKTOB PEAKLUN UAN Y pearvpyoLLmnx BeLwecTs?

c. Kakoe 3HaueHune npmHumaeT AH chegyrowmx peakumn?

2H20()K) - 2H2(I’) + Oz(l')

Hz(r) + 1/202(F) - HzO()K)

d. Kak, ncxoaa us peakumm H,O(k) > H,O(r) AH =+44 k[, paccunTaTb 3HauyeHne AH ansa peakumm
2H2(I’) + Oz(r) - 2H20(F)?

[Omsem.

a. [ns akzomepmuueckux peakyuli AH<O, a 0as aHOomepmuueckux peakyuli AH> 0. [TocKonbKY

AH = -571 K/]»#, ama peakyua A61aemca 3K3omepmu4ecKol;

b. UsmeHeHue 3HMaAAbLAUU ecmb PA3HOCMb Mex0y 3HMaabnuel npooyKkmose u 3sHmManvnuel
peazupyouwux sewecms. OmpuyamesnbHoe 3Ha4YeHue U3MeHeHUs 3HManenuu 8 smoli peakyuu
MoKa3sbleaem, Ymo 3HMANbNUA peazeHmos 6osbue, YemM SHMAAbNUA MPOOYKMos;

c¢. Tennosoli aghpekm peakyuli paccuumsi8aemcs, KaK NOKA3aHO HUXe:

Peakuma 2H,0(3k) — 2Ha(r) + Oz(r) aBnaetca obpaTHoM peakumm 2H;(r) + O,(r) — 2H,0(k) AH =-571 kXK
Ecnun nepeBepHyTb ypaBHEHMeE peakLmm (MOMEHATb NPOAYKTbI U peareHTbl MecTamm), TO 3HaK U3MEHEHUA
3HTANbNNUN U3MEHUTCA HA NPOTUBOMONOXKHbIN, TO €CTb YpaBHEHME NPUHUMAET BUA.:

2H,0(3k) — 2H3(r) + Oa(r) AH =+571 KX;
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YT106bI NONYUUTL ypaBHeHUe Hy(r) + 1/20,(r) — Hy0(), cneayet sce KoaddULMEHTbI B ypaBHEHUUN peak-
umm 2H(r) + O,(r) — 2H,0() nogenntb Ha ABa. MpK 3TOM 3HAYEHUE UIMEHEHUSA SHTAbNNN PEeaKLUm
TaK)e JenuTcs Ha ABa, To ecTb Ana Ha(r) + 1/20,(r) — HyO() nonyyaem AH = -571/2=-285,5 k[X;

d. HuKe noKasaHo, KakK, ucxoaa 13 ypasHeHua peakumuun H,O(k) — H,O(r) AH =+44 k[, paccuntaTtb
3HauveHue AH ana peakumm 2H,(r) + Ox(r) — 2H,0(r):

2H,(r) + O,(r) — 2H,0(x) AH =-571 kX

H20(k) — H20(r) AH =+44 k[

YT06bl M3 AaHHbIX ABYX YPaBHEHUI peaKkuuii NoayYnTb ypaBHeHMe peakummn 2H;(r) + O,(r) — 2H,0(r),
cnefyeT BO BTOPOM yPaBHEHUM KOIPPULMEHTbI U 3HAYEHME UBMEHEHUSA SHTANIbMMM YMHOKMUTb Ha ABa,
a 3aTeM 3TV ABa YPaBHEHUSA CIOXKUTb NO CTOPOHAM.

2Ha(r) + Oy(r) — 2H,0() AH = -571 k[

2H,0(k) — 2H,0(r) AH =+88 Kx

2H,(r) + Oa(r) — 2H,0(r)

N3meHeHMe 3HTaNbNUM UTOTOBOM PeaKUMN PAaBHO CYMME U3MEHEHMA SHTANbNUKN ABYX PEAKLUNA.

2H5(r) + Oa(r) — 2H,0(r)  AH =-571 + 88 = -483 k:k.]

2. 21 wonal969 roga B pamkax mmccum “AnonnoH-11" yenosek BnepBsble Bbicaanaca Ha JIyHy —
3TUM YyenoBeKom bbln Hun ApMcTpPOHT. B 3TOM npoekTe B ABUraTenax AYHHOro moayns bbiau
ncnonbsoBaHbl metuarngpasud (CHsNHNH,) n TeTpaokeung amasota (N2O4). 3TM KugKoctu
6blAn BbiBpaHbl B KayecTBe TonauBa C 0coboOi TWATENbHOCTbIO, TaK KaK MPU KOHTaAKTe
YKa3aHHble  Bel,ecTBa CaMOMPOWM3BOJIBHO  BOCM/IAaMEHAOTCA  (camoBo3ropatoTcs) ¢
BblaeneHnem 60/blOro KOAMYEeCTBa TenoTbl. Bocnonb3yiTecb WHTEpPHET-pecypcamn u
paccynTanTe U3MEeHeHUe 3HTaNbNUKU 3TUX Peakuui.

[Omeem. Peakuyus mexdy memunaudpasuHom (CHsNHNH,;) u mempaokcudom duazoma (N.Og)
pomexkaem coanacHo cAedyu,emy ypasHeHUo:

ACH3NHNHa () + 5N204(%c) — 9N;(2) + 4CO,(2) + 12H,0(2)

U3zmeHeHUe 3HManbnuu amol peakyuu MOXCHO paccyumams no gopmysae AH® = SnAH¢(npoayKTbl) —
SnAH¢ (ncxogHble BewecTBa). 419 amozo cnedyem Halimu u3 UHmMepHem-pecypcos 3Ha4eHus
cmaHOapmHol sHManbnuu 06pa308aHUA peazupyouux sewecms U npodykmos peakyuu. 3mu
3HA4YeHUsA NpuseoeHbl HUMe:

AH;® (CH3sNHNH (%)) = +54,14 k/I#¢/monb

AHs® (N204(3c)) = 19,56 k/xc/monb

AHf® (COz(2)) = -393,51 kln/monb

AH® ( H0(2)) = -241,82 k[x/monb

AHs® ( Na(2)) = 0 kx/monb

Pacuyem no ¢popmysne npouzsodumcs cnedyrouum obpazom:

AH® = [4 - (-393,51) + 12 - (-241,82)] — [4 - 54,14 + 5 - (-19,56)] = (~1574,04 — 2901,84) — (216,56 —
97,80) = —4475,88 —118,76 = —4594,64 k3

MpumeyaHue. UHpopmayusa U3 pasHbIX UCMOYHUKOB MOX(em He3Ha4yumesnbHoO omau4amabCH.
Mosmomy rosny4yeHHble pe3ynbmamel MAK#e Mo2ym uMems HecyuwecmeeHHble pacxoroeHus.]
ObcyxxaaoTca Bonpochl M3 yyebHMKa, NnpuBeaeHHble B pybpuke “lMpoBepbTe
nosly4yeHHble 3HaHuA".

1. Kakoli TemnepaTtype W [aB/leHMIO COOTBETCTBYET CTaHAApPTHoe cocTosHuMe? Yem obycnosneHa
Heob6Xo04MMOCTb €ro UCNOb30BaAHUA?

[Omeem. fasneHue 1 amm (100 Kla) u memnepamypa 298 K (25°C). Tennosoli sghghekm 00Hol u moli
He peakyuu Moxem MeHAMbCA npu UIMeHeHUU memrepamypsl U 0asneHus. Ucrione3zosaHue
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CMaHAapmHsix ycaosuli 0bycsn081eHo0 mem, Ymo CpasHeHUe Mmernsa08020 3gekma XUMUYecKux
peakyuli B03MOIHO MOsLKO Npu e20 onpedesneHuU npu 00UHAKO8bIX YC08usX.]

2. Y70 TaKoe CcTaHAapTHas 3HTaNbNMA 06pa3oBaHMA U CTaHOAPTHAA 3HTaNbMNUA cropaHua? MpueeauTe

ONA KaxKgoro NOHATUA MO 04HOMY NPUMEpY.

[Omsem. CmaHOapmHasa sHmManenus obpaszosaHus (AHr) —  3mo u3sMeHeHue mensa0mMel,
npousoweduwee 8 pesysbmame 0b6pa308aHUA 1 MOAb XUMUYECKO20 COEOUHEHUS U3 COCMaBAsouux

e20 anemeHmMos (8 ux Haubosee ycmolivyusoli hopme) 8 cmaHOApMHsbIX ycao08us. Hanpumep:

Ha(r) + 1/205(r) = H,0(k)  AH® =-286 K>k/Monb.

CmaHOapmMHasa 3HMAAbNUA C20PAHUA — 3MO KOAU4ecmeo mernsaomsl, Komopoe 8bidesnsemca npu
nosHoOM czopaHuu 1 Mosb gewyecmaa npu cmMaHAapmMHsix ycnosusx, o6o3Havyaemca AH°. Hanpumep:
CyHsOH(3) + 30,(r) — 2COx(r) + 3H,0(3k) AH° =-1367 KOx/monb.]

3. MOXHO N1 Ha ocHOBaHUKM ypaBHeHUsA CHy(r) + 20,(r) = CO,(r) + 2H,0(K) AH° =—-889,7 kX

CYAMUTb O CTAaHAAPTHOM SHTANIbMMUM CTOPAHUA U CTAHAAPTHOM SHTaNbNUN 06PA30BaAHUSA KaXKAO0ro

U3 y4yacTBYHOLWMX B peaKkumm BellecTs? O6oCcHylTe CBOM OTBET.

[Omeem. U3 ypasHeHUs nNoaHo20 ceopaHusa memaHa CHy(2) + 20,(2) — CO3(2) + 2H,0(x#c) AH® = —889,7 k[«
MOXHO Y3HAMb CMAHOAPMHYIO 3HMAALMUK C20PAHUA MemaHd. CmMAaHOApPMHAA 3HMAALMIUA C20PAaHUSA
memaHa cocmasndem —889,7 k[x/Monb. 1o OGHHOMY YPABHEHUIO U 3HMAALAUU PEaKUUU HEeB803MOWCHO
cyoums o cmaHoapmHoli 3HManbnuu 06pa308aHUA KaKoa-1ubo eeujecmesa(peazeHma uau npodykma). 3mo
C8A30HO C MeM, YMo CMAHOAPMHAA 3HMALMUA 06PA308AHUA —3MO U3MEHeHUe mersomsl, npousoweoduwee
8 pesynomame 06pazoeaHus 1 MoOab XUMUYECKO20 COeOUHEeHUsA U3 COCMAsAAWUX €20 3/1emMeHmos 8
cmaHdapmHbix ycnosuax. OOHAKO sewecmesd, obpasyrowueca 8 amoli peakuyuu, obpasyromca He U3
anemeHmos. /[lna pacyema HQ OCHOBAHUU OGHHO20 YpPasHeHUAs cmaHOapmHol 3HManenuu obpa308aHUSA
M06020 u3 seujecms (peazeHma uau NPooyKkma) 00axHbl 6bimb 00NOAHUMENLHO YKA3AHbI CMAHOAPMHbIE
3HManbLNUU 06pa308aHUA 8cex Opyaux seujecms.]

4. Ncnonb3ys npuBeAéHHbIe AaHHble, PacCYMTalTe CTaHAAPTHOE U3MEHEHWE SHTANbNUKU 15 NOJHOro
cropaHus 1 Mosib KepocuHa B Knucnopoge. YCN0BHO NpUHATL Gopmyay KepocuHa Kak CiHag.

AHf°[C11H24(K)] = =327 kOx/monb

AHf?[COy(r)] = -394 k[Ox/monb

AHf°[H,0(K)] = —286 Kx/monb

[Omeem. YpasHeHue peakyuu umeem 8uU0: CiiHz4 + 170, — 11CO, + 12H,0. NameHeHuUe aHMansnuu

amoli peakyuu MOXKHO pacdumame no gopmyne AH® = SnlAHs’(npodykmer) — SnAHg(ucxooHble
seujecmea). Yaumesieas, ymo AHs°[C1iHaa(xc)] = =327 kxc/monse, AH°[COs(2)] = -394 k[xc/monb

u AHf*[H20(3#c)] = -286 K[xc/Monb, paccuumel8aem, KaK MOKA3AHO HUXe:

AH® = [11 - (-394) + 12 - (-286)] — (~327) = (—4334 — 3432 + 327 = —7439 k/.]

5. Na(r) + 3Ha(r) — 2NHs(r) AH=-92 k[
2Ha(r) + Oa(r) — 2H,0(r) AH=-484 k[1x
N2(r) + Oa(r) — 2NO(r) AH=+181 kX
PaccunTalite U3MeHeHMe SHTANbMUM PEAKLMM OKUCIEHNA aMMMaAKa:
4NHs(r) + 50,(r) — 4NO(r) + 6H,0(r)
[Omeem. UN3meHeHue 3HManbnuu amoli peakyuu MOXHO pdccyumame O08YyMsA U3BECMHbLIMU HAM
cnocobamu.

| cnocob

Ha ocHose popmynel AH® = YnAH (npodykmei) — YnAHs’(ucxodHele sewjecmasa):
AHf°[NHs(r)] =-92/2 = —46 k[Ox/monb

AHf°[H,0(r)] = -484/2 = =242 k[xx/monb

AH[NO(r)] = +181/2 = +90,5 k/[x/monb

AH® =[4-90,5+6 - (-242)] — [4 - (-46)] = (362 — 1452) + 184 = —-906 KK

Il cnocob
Mymem cnoxceHua ypasHeHuli peakyuli u nosay4eHUs umoaoeo2o ypasHeHUs:
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YT106bI MONYYUTb U3 YPaBHEHUI

1. Na(r) + 3Ha(r) — 2NHs(r) AH=-92 [k

2. 2Ha(r) + Oa(r) — 2H,0(r) AH=-484 k[

3. Na(r) + Oz(r) — 2NO(r) AH=+181 k[

ypaBHeHune 4NHs(r) + 505(r) — 4NO(r) + 6H,0(r), HyHO NepBoe ypaBHEHWE NEPEBEPHYTb U
YMHOXMWTb Ha Ba, BTOPOE YpaBHEHNE YMHOMMWTb Ha TPK, a TPETbE YPaBHEHME YMHOXWTb Ha ABa.
1. 4NHs(r) — 2Na(r) + 6Hx(r)  AH=+184 kO

2. 6Hy(r) + 30,(r) — 6H,0(r)  AH=-1452 kX%

3.2Na(r) + 205(r) — 4NO(r)  AH=+362 K

4NHs(r) + 505(r) — 4NO(r) + 6H,0(r)  AH=+184 kO + (-1452 k) + 362 KA = —-906 KO:K.]

dopmaTuBHOE OLeHUBaHUE
KpMTepMM oueHuBaHuUA Ma‘repuanbl oueHuBaHuA

MoHMMaHMe CyLWHOCTM NOHATUIN “USMEHEHME CTaHAaPTHOM MoTtumBauma, onpoc, AeATe/IbHOCTb,
sHTanbnun”, “ctaHaapTHas sHTanbnNusA obpasosaHma” 3aKpenneHune, 3agaHue
n“cTaHgapTHanA SHTaNbMNMA cropaHns” n nposeaeHne
pacyeToB Ha OCHOBAHMM 3TUX NOHATUM

MNpoBeaeHMe pasINYHbIX pacyeToB Ha OCHOBEe 3aKOHa lNecca Onpoc, 3aKkpenneHne, 3agaHue

JHeprua cea3u (2 yaca)

st 2 ® YyebHuK: cTp. 78
® Pabouas TeTpagb: cTp. 59
MopcTaHpapThl 9-4.2.3
Llenn obyyeHuns O6bACHAET CYLWHOCTb MOHATUA SHEPTUM CBA3M
KoMMEHTUpYeT 3meHeHne aHeprumn nNpu paspbise 1 06pas3oBaHUN CBA3EN
OnpeaenseTt TMN peakLum (3K30- UM IHA0TEPMUYECKARA), UCXOAA U3 SHEPTUM
cBA3en
PaccuuTbiBeT TennoBble 3GPeKTbl MPOCTbIX PEAKLUIA, UCMONb3YA SHEPrUU CBA3EM
Hasbiku XXI Beka MHPOPMALIMOHHAA rPaMOTHOCTb, MHTEPAKTUBHOCTb, HABbIKM KPUTUYECKOrO
MbILUNEHUA, yMEHNE 06OCHOBbIBATL CBOM MbIC/IM 3HaHWe meToA,0B cbopa
MHbOpPMaLLMM NpU NPOBEAEHUM UCCe0BaHUIA, yMeHWNe ucnoib3osatb MKT
BcnomoratenbHble Tabnvua sHeprum ceasei, saHepreTUYeckne Anarpammbl, MOLENN MOEKY
cpeacTsa
INEKTPOHHbIE pecypcsbl Cumynaumm (PhET u ap.), BUAEOYPOKM, MHTEPAKTUBHbIE NPE3EHTaALUN

KpaTKuii nnaH ypoka

MoTuBaumua. YCTaHOB/IEHWE CBA3M MeXAY CUTyauueid M3 MNOBCEAHEBHOW XU3HU (K npumepy,
NPUTANKEHWE UM OTTaZIKMBAHME MAarHUTOB) C 3HEpruen.

O6bAcHeHue. ObbACHEHME NPOLLECCOB Pa3pbiBa M 06Pa3oBaHMA CBA3EN B XO4E XMMUYECKUX peakuui,
06bACHEHWE CYLLLHOCTU NOHATUA “3HEepPrua cesasun”, onpeseneHne eguHULLbI USMEPEHUA SHEPTUK CBA3M,
YCTaHOBNEHME CBA3M MEXAY TENI0BbIM 3QPEKTOM peakunii U aHeprien ceasu.

UccnepoBanue. OnpeneneHne TennoBoro adpdeKTa peakuuit U pasiuMyeHne 3K30TEPMMUYECKUX U
3HA0TEPMMYECKMX peakLMii Ha OCHOBE 3HEPrUn CBA3EN.

3aKpenneHue. YuebHuk: 3ag. No1-2. PT: Nel1-6.
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OueHusaHue. MloHMMaHMe CYLLIHOCTU MOHATMA “3Heprus ceAsn”, onpeaeneHmne M3MeHeHUs sHeprum
npu paspbise 1 06pa3oBaHUN CBA3EN, onpedeneHue TUNa peakumnm (3K30- nam sHAOTEPMUMYECKan) Ha
OCHOBE 3HEpPrum cBA3en, pacyeT MU3MEHEHUA 3HTabMMUM PEaKLMM C UCMNO/Ib30BaHNEM 3HaYEHUI
3HEpPrnn cBA3n, NOCTPOEHME U Pa3bACHEHNE SHEPreTUUYECKMX AMarpamm.

Yyawmeca 3HakomATcA ¢ UHbOpmauumen M3 BBOAHOM 4acTM Tembl. 34ecb onucaHa
CUTYaums, CBA3AHHAA C COeAMHEHMEM U Pa3aeNeHNEM ABYX MOLHbIX MAarHUTOB. YTOObI NPOACHUTL 3Ty
CUTYaUMIO Ha peasibHOM MpUMepe, yuuTenb COAMMKAET MarHWTbl U OEMOHCTPUPYET, KaK OHMU
COEAMHAIOTCA 32 CYET BO3HMKLLETO MeXAYy HUMMW CUIbHOTO MPUTAMKEHMA, @ ONA UX pasbeAnHEeHUs
TpebyeTca NpPUNONKEHME LAOMONAHUTENbHOIO YCUAUA. YuuTenb OpraHuM3syeT obCy:KaeHWe BOMpPOCOoB
“Mouemy mazHUM®I, ecau ux 6au3Ko NooHecmu Opya K Opyay, coeduHAomca noo delicmeuem CusbHO20
npumsaxeHus ? [loyemy HyHHO NpuUAoHUMb G0MOAHUMENbHYIO Cusy, Ymobesl ux pazdeaume?” B xone
00Cy)KAEHMA YCTAaHABNMBAETCA, YTO MPU CONMKEHUM MArHUTOB 3SHEPrUa BbIAENAETCA, @ NPU UX
pasbeAnHeHUN — pacxoayeTca. YuuTesnb NpoaoaKaeT obcyaeHne ¢ nomolbto Bonpoca “Kozda s
amux onsimax sHepaus nozsaowaemcs, a Ko20a sbidensemca?” 1 NPOBOAUT aHANOTUIO MEKIAY TEMOM
06CYKAEHMA U XUMUYECKUMM peakumnamu. Mocne 0606LLEHNA MHEHUI yYaLLMXCA YYMTEIb OTMEYAET,
YTO U3MEHEHME IHEPTUM TaKKe MPOUCXOANT U B XO4E XMMUYECKMX PeakLMi — B pe3yabTaTe NpoL,eccos
pa3pbiBa 1 06pa3oBaHnA cBAsel. Janee yuutenb NnepexoauT K caeayolemy sTany ypokKa.

Y106bl CBA3ATb AaHHYIO TEMY C paHee M3YYEeHHbIMMW, YYUTENb AL pPecyeT ydalumca
BOMPOCbI M HAMOMMHAET UM O NOHATUAX, CBA3AHHbIX C BblAE/I@HMEM UN NOTNOLWEHMEM TEMNNOTbI B XO4€E
XMMUYECKUX peakumi. Mpn obcyKaeHMM OH elle pa3 NoAYEepPKMBAET, YTO peakLmn, NpoTeKatowme ¢
BblAeNEHMEM TENNOTbl, HA3bIBAOTCA 3IK3OTEPMMYECKMMW, a C MOMOWEHUEM TenaoTbl —
3HOOTEPMUYECKMMMU. 3aTeM BHMMAHME YYaLUMXCA KOHLEHTPUPYETCA Ha NpUpoLe XMMUYECKUX
peaKkLuuin, yuntenb 06bACHAET, YTO, XOTA PeaKL MM U CONPOBOXKAAITCA USMEHEHUAMM BO BHELLHEM BUAE
BELLLECTB, BCE K& OCHOBHbIM NPOLLECCOM ABMAAETCA PA3pbiB CBA3EN Mexay aToMaMu n obpasoBaHue
HOBbIX CBA3El. ITOT NPOLECC MOXKHO CPAaBHUTb C AEMOHTAXKOM CTAPOro 34aHMA N NOCTPONKOM M3 3TUX
MaTepunanoB HOBOFO. YUMTeNb OTMEYAET, YTO NPU paspbiBe CBA3EN 3HEPrMA pacxoayeTcs, a Npu mx
obpasoBaHuK Bbiaenaetca. Mpu pasbACHEHUN NOHATUA ““3Heprus cBsasm” oH coobluaeT, YTo sHeprus,
Heobxoaumasa ansa paspbiBa 1 Monb cBA3en nau Bblaenatowascs npu obpasoBaHMM 1 Monb CBA3EN,
Ha3bIBaETCA aHepruen cBA3n U nsmepsertca B KAK/Monb. s Nydlero ycBOeHUs Tembl 06bACHEHUE
NpPoBOANTCA Ha KOHKPETHOM npumepe. Hanpumep, Npu NpoTEKAHUU peaKkLMn Mexay BOAOPOLOM U
MOL0M CHavana TpebyeTcs aHeprua gna paspbisa ceaseit H-H u |-, a 3aTtem, npu obpasoBaHmm cBasel
H-l, sHeprua Bbigendetca. lNpoBega aHaAn3 AaHHOW peakUWW, y4yuTeNb MNOACHAET, YTO B uTore
TensoBolr 3PPeKT peakuMn onpeaenaeTca pasHULEN Mexay 3TUMM ABYMA npoueccamu. 3atem
0ObACHEHWE NPOAONNKAETCA HA NPUMEPE SHEPreTUYECKMX Anarpamm. Ecnm sHeprus, 3aTpaveHHas Ha
paspbiB CBA3EN, MEHbLUE SHEPIUK, BblaeNAeMon Npyu 06pa3oBaHUM HOBbIX CBA3EW, peaKkLma ABNAETCA
3K30TepMMYEeCKOM, a B obpaTHOM ciyyae, TO eCTb, €C/iM 3aTpavyeHHaa 3Heprus oKaxketca bonblue
BblAENIEHHON — 3HA0TEPMMUYECKON. B AononHeHWe yuuTenb OTMeYaeT, YTO pPas/iMYHble CBA3U
XapaKTepU3yloTCA Pa3HOM SHepruei 1 3Ta pasHULA BAUAET HEMOCPEACTBEHHO Ha Tenao0BoiN 3ddeKT
peakumin. YTobbl MOMOYL y4YalLMMCA Slyylle YCBOUTb TeMY, YYMTesb MOXKET npu HeobxogammocTu
NOBTOPHO OOBACHUTL CYLLLHOCTb SHEPIUM CBA3M HA APYrUX NPpUMepaXx.

B npvBegeHHOM HMKe NpUMMepe B Hayase peakuum 3HeprMa 3aTpayvyMBaeTCA Ha paspbliB CBA3EN,
nmetrowmxca B monekynax CHs n Oz, 1 3Ta cTaamns HOCUT SIHAOTEPMUYECKUIM XapaKTep. B pesynbrate
pa3pbiBa CBA3eN 06pPa3ylOTCA M30AMPOBaHHbIE aTOMbl, M Ha 3TOM CTaAuM CUCTemMa A[OCTUraet
MaKCMMa/IbHOrO YPOBHA 3HEPrMW. 3aTeEM MeXAY N30MPOBAHHbIMW aTOMaMM BO3HMKALOT HOBbIE CBA3M
n obpasytotca mosekynbl CO, n H,0. B xoae 3Toro npouecca sHeprua BblAenAaeTcs, U 3Ta CTaansa Hocut
9K30TEPMUYECKMIA XapaKTep. Kak NoKa3zaHO Ha Amarpamme, BBMAY TOrO YTO BblAE/NMBLUAACA SHEPruA
60/blle 3aTPaYeHHOW 3HEPrMM, B UTOre peaKkuua ABNAETCA IK30TEPMUYECKOW peakuuen. Takum
obpasom, Tennosoi 3dpdeKT peakumm oOYCcNOBNEH PASHOCTbIO ISHEPrUiA MPOLLECCOB paspbiBa U
0b6pa3oBaHMA cBA3EMN.
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A

pa3pbIB cBA3EM obpasoBaHue
(sHAOTEPMUUECKUI NpoLecc) HOBbIX CBA3EW
Cl) (3K30TEPMUUECKUIA

2. L R G
2 2

(npoayKTbl peakuunm)

BblaenBLIanAcA

MOJTIEKY/IbI
v Heprna

CH4 n Hz
(ncxoaHble BellecTBa)

YunTtenb KOHLEHTPUPYET BHMMAHWME YYaLMXCA HA 33a[aHUAX, NPeaAcTaBieHHbIX B
6noke “[eatenbHocTb”. BbINOAHAA 3TW 3af4aHuA, ydallMecs aHa/M3UPYIOT MNpoLuecchl paspbiBa U
0bpa3oBaHUA CBA3EM B peakLUMaAX 1 CTapatoTCsA Ha OCHOBAHUWN SHEPrumM CBA3EN HaNTU TenioBon apdeKT
peaKkuuin. Yuntenb AeNUT KAacc Ha rpynibl M NOPyYaeT KaxKAoM rpynne BbiNOAHUTL paboTy Ha npumepe
OLHOW peaKkumn. Yuyalwmmcs B NepByto odyepesb HEOOXOAMMO U3YYMTb CTPOEHUE MOJIEKY/T BELLECTB,
YYacTBYIOWMX B NPEA/IOKEHHbIX UM pPeakLMaAX, U ONpeaesiuTb, Kakne CBA3M PaspbiBalOTCA, a Kakue
HOBble CBA3M 06pa3ytoTca. Ha 3TomM aTane yuntenb akLeHTUPYET BHUMAHME yHaLLMXCA HA YMC/e CBA3el
M UX TUNe. 3aTem yuuTenb opraHusyeT obcyxkaeHune u obpallaerca K HAM ¢ Bonpocom: “"Ha kakoli
cmaouu peakyuu sHepa2us 3ampayusaemcs, a Ha Kakol — eblidesnsemca?” W3 OTBETOB y4alumxcsa
CTAaHOBMTCA ACHbIM, 4YTO pa3pbiB cBA3eN TpebyeT 3aTpaTbl 3Heprun, a obpasoBaHUe CcBA3el
COMPOBOXAAETCA BblAENEHNEM SHEPTUN. 3aTEM YUHALLMMCA NPeSaraeTca, MCNOb3ya SHEPIUKN CBA3EN,
ONA KaXKAO0W peakummn paccymTaTb U CPaBHUTb CYMMY 3aTPaYyeHHOM U BblaeseHHOM 3Heprun. Ha atom
3Tane yuuTesb NOOYXKAAET y4alMxcA K CaMOCTOSTeNbHOMY BbIBOAY C MOMOLLbtO Bonpoca “Kak
onpedenaemcs 8 uesom merinosoli s¢hghekm peakyuu Ha 0OCHOBAHUU pe3ysabmamos pac4emos?”

(0]53.7: (013017138 K KOHLY 06CyKAeHUA yyalmecs NpUXoasT K BbiBOAY: KOrAa BblAe/IMBLLASACA SHEPrus
6onblle 3aTpayeHHOW 3SHepruu, peaKkums HOCUT ISK30TEPMMUYECKU, a B 0bpaTHOM cayvyae —

SHAOTEPMUYECKUI XapaKTep. Yuntenb 0606LwaeT pesynbTaTbl M NOAYEPKMBAET, UTO SHEPTUA CBA3U
AsnsaeTca dakTopom, onpegenalowmm Tennosoi 3dpdeKT peaKkumii. 3aTem yuuTenb HanpasaseT
BHMMaHMe y4dawmxca Ha 610K “Mpumepbl”. Yyawmecs BbINOAHAIOT 3TW 3afaHMA CaMOCTOATE/IbHO,
CBEPAIOT CBOM OTBETbI U XOA PELIeHUs C npuBeaeHHbIMW B 6/10Ke U Npu HeobxoAMMOCTM [atoT
NoACHEeHMA.

m Yuntenb npeanaraer yyawMmcs BbIMOSHUTb 3agaHuA u3 pybpukn “MpumeHnte
nonyyeHHble 3HaHUA". B aTom 6/10Ke NpeacTaB/eHbl ABa 3a4aHNA.

1. MpuBegeHa peakuusa ropeHua ruapasmHa (NzHi), Haxogsuieroca B razoo6pasHOM COCTOAHMM.

H\ H H
N—N + 0=0 —» N=N + 20

H/ N\ AN
H H
a. OnpegenuTe, Kakue CBA3M PaspbIBatoOTCA.
b. Onpeaenute, Kakune ceasu obpasytorcs.
c. PaccunTaiite cymmapHyto sHepruo, Kotopas notpebyertca Ans paspbliBa BCeEX CBA3EN.
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d. PaccumTalite cymMmapHyto 3Hepruto, BblAeMBLUYIOCA NPpU 06pa3oBaHMM HOBbIX CBA3EMN.

e. PaccuntainTe MsMeHeHMe 3HTaNbMUM PeakLumum.

f. OnpegenuTe, peakuma ABNAETCA IK30TEPMUYECKOM UNN SHAOTEPMUYECKON.

g. BbiCKaXknte cBoé mHeHMe 06 MCnoNb30BaHWK FTMApPa3MHa B KAYeCcTBe TONAMBA.

[Omsem.

a. Mpoucxooum paspesis cesazell 8 MOAEKYAAX UCXOOHbIX sewiecms peakuuu — NoHg u O,. B mosnekyne
N2H, paspywaemca 1 ceAaze N—N u 4 ceasu N—-H, a 8 monekyne O, — 1 cea3b O=0.

b. B pe3ynbmame obpasyromcs npodykmel peakyuu N, u H>O. Mpu amom obpasyemca 1 ceasze N=N
8 monekyne N u s yenom 4 ceasu O—H e 2-x moneKynax H,O.

c. N-N =163 v, 4-N-H=4-391=1564 v, O=0 =496 kX,

B cymme: 163 + 1564 + 496 = 2223 kXK

d. N=N =946 v, 4 -0-H=4- 463 =1852 kx; B cymme: 946 + 1852 =2798 kAx

e. AH = 3ampayeHHaA sHepauA — 8bldenusuwasca saHepausa: AH =2223 — 2798 =-575 kAx

f. Yuumesisasn, ymo usmeHeHue sHmMansLNUU uMeem ompuuyamesnbHoe 3HaYeHue, peakyusa Asaaemcs
3K30mepmuyecKod.

g. lMocKkonbKy 8 xo0e peakyuu eopeHUA 2udpasuHa svidendemcsa 6oabwIOe KOAUYecmeo 3Hepaul, oH
OMHOCUMCA K BbICOKOIHEP2EMUYECKUM BeW,eCmeam U MOXem UCroab308amecaA 8 Ka4yecmeae
monnuea.]

2. Ucnonb3ysa npuBeaéHHble AaHHble, paccymTainTe sHepruto ceasm O—H B monekyne Bogpbl.
H,O(r) — HO(r) + H(r) AH°= 498 k/monb

HO(r) — H(r) + O(r) AH°= 428 k[x/monb

[Omesem.

lMpusedeHHbie peakyuu 0emMoHcmpupyrom paspbis cesaszeli O—H 8 mosekysne 800bl M0 cMAdUAM.
Mepeas cmaodus: H,0(2) > HO(2) + H(2) AH®° =498 k[

Ha amoli cmaduu pa3pywaemcs o0Ha cesa3b O—H, Ha ymo pacxodyemcs 498 KO sHepauu.
Bmopasa cmadus: HO(2) > H(e) + O(2) AH®° =428 kOx

Ha amoli ceasu pa3pywaemcsa emopas ceazs O—H u pacxodyemcs 428 K[ sHepauu.

Takum obpazom, CymmapHaAs aHep2us, U3pacxo008aHHASA HA pa3psbie 08yx ceaseli O—H, cocmasnsem
498 + 428 = 926 /.

Omcroda, sHepaua ceaszu O—H: 926 : 2 = 463 Kx/monb.]

Ha gaHHOM 3Tane ypoka yyuTesib NPOBOAMT PasbACHsAIoLLEee 0b6CyKAeHWe BOMNPOCOB,
npeacTaBAeHHbIX B pybpuKke “MpoBepbTe NosyvyeHHble 3HaHMA”. Llenb aTana cocToUT B TOM, YTOObI
yyalwmecs Hayyuancb NPUMEHATb CBOM 3HaAHWA M3 06/1aCTM 3HEpPruu CcBA3M, TenjaoBoro adpdekTa
peakuuii U U3MEHEHMA 3HTA/IbMUM, 3 TaKXKe PasBUAM CBOE yMeHMe oboLlaTh 3TM 3HaHUA U AenaTtb
BbIBOZbI Ha UX OCHOBE.

1. YTo TaKoe 3Hepruns CBA3M MU B KaKUX eguHULLAX U3mepsaeTcs’?

[Omeem. SHepaus c853u —3mo 3Hepaus, Heobxodumas 0718 pa3psiea 1 Mosb xumuvecKux cesaszell unu
8bl0enAWaAca npu 0bpazosaHuu 1 mosb cesasell. IHepaus ceA3u usmepsemcs e Kx/mone.]

2. HekoTopble peakunu ABASIOTCA SHAOTEPMUYECKMMU. OBBACHUTE NPUUUHY, UCXOAA U3 MOHATUI
pa3pbiBa M 06pa3o0BaHNA CBA3EN.

[Omeem. B xo0e xumuueckux peakyuli aHepausa pacxodyemcs (nozaoujaemcs U3sHe) Ha pa3pois
ceAseli, a npu obpasosaHuu cesaseli — sbidensemcs. Ecau sHepaus, 3ampayeHHas Ha paspoels ceased,
bonbwe sHepauu, sbidensemoli npu 0bpasosaHuu ceasell, peakyusa asasemcsa sHOomepmuyeckod,
mo ecme menaoma noaaouw,aemcs.]

3. Ucnonb3ya gaHHble 06 3HepPruax CBA3M B BELLECTBAX, PACCUMTANTE U3MEHEHME SHTaNbNUK (B KOAXK)
ONs NPUBEeAEHHbIX PEAKLMN U NOCTPONTE UX IHEPreTUYecKue anarpaMmmol.
a. CoH, +2H; & CoHg
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b. CszOH + 302 -> 2C02 + 3H20
[Omeem.MecTo a5 BBOAA TEKCTA.
a. B peakyuu ro ypasHeHuto C;H, + 2H, — CoHe :

pa3psie ceazeli — 1 mpoliHol ceasu C=C (835 k/x), SHepruA
2 ceazeli C—H (2 - 412 = 824 k/Ix), 2 ceazeli H-H (2 - 436 = *
872 K/[Ixc), sce2o 835 + 824 + 872 = 2531 K¢,
obpaszosaHue cesazeli — 1 oduHapHoli ceasu C—C (346 K/xc), 3atpauenHaa |
6 ceszeli C-H (6 - 412 = 2472 k/[xc), scezo 346 + 2472 = sHeprua BblAEIMBLIAACH
2818 Kl 3Heprusa
B pesynomame: AH=2531 - 2818 = -287 K[ GHa+2H | ]
CyMMapHas i
SHeprus, -
-287 vOX CoHe
X0/, peakuunu
b. B peakyuu rno ypasHeHuto
C,Hs0OH + 30, — 2CO; + 3H,0 npoucxodum : SHEpTnA
paspeis ceazeli—1 C—C =346 kw, 5 C—H =5 - 412 = 2060 0
knc, 1 C—0 =358 k/xc, 1 O—H =463 k/n, 3 0=0 =
3496 = 1488 k/x, sceco 346 + 2060 + 358 + 463 + 1488 saTpaveHHan [
=4715 Kﬂ}[{ sHeprua BblAennsLanca
o0bpazosaHue ceazeli—4 C=0 =4 - 799 = 3196 k/x, SHeprua
6 O-H = 6 - 463 = 2778 k[, 6cez0 3196 + 2778 = 5974 kfn | ©@HsOH+30.|
B pesyabmame: AH=4715 - 5974 =-1259 K,HJK] CyMMapHasn :_)Heprym'i 2C0, + 3H,0
1259 kk  Y_X 2o

X04, peakumnn

4. Yuuntbiean, uto E(H-H) = 436 ks/monb, E(H-CI) = 431 kx/monb,
H, + Cl, — 2HCl AH =-184 [k, paccuuTaitte sHepruto ceasu CI-Cl (B KOx/Mmonb).

[Omsem.
PaspyweHHble cesazu: H-H = 436 kOx, CI-Cl = x
ObpaszosaHHsbie ceasu: 2 H—Cl =2 - 431 = 862 k[
UsmeHeHue aHmanenuu: AH = (436 + x) — 862 k¢
-184 =436 + x — 862
X =242 kx/monb]

¢OpMaTMBHOE oueHunBaHue

Kputepuu oueHnsaHumA

MaTtepuanbl oueHuBaHUA

MoHMMaHMe CyWwHOCTM NOHATUA “aHeprua cBasn”

MoTuBauma, onpoc

OnpegeneHne N3MeHeHUs sHeprumn Npu paspbise M 0bpasoBaHUU
cBs3el B

Onpoc, 3aKkpenneHue, 3agaHue

OueHKa TMNa peakumn (3K30- AN SIHAOTEPMUYECKAA) HA OCHOBE
3Heprumu cessemn

[eaTtenbHOCTb, ONpoOC,
3aKpensieHune, 3agaHme

PacueT nsmeHeHmA sHTaNnbNUM peakunn C UCnoab3oBaHNeEM 3HAYEHUN
9HEeprnumn ceAasun

Onpoc, 3aKpensieHune, 3agaHune

MocTpoeHue 1 pasbACHEHUE SHEPreTUYECKUX guarpamm

Onpoc, 3aKkpenneHne

68



PacueT 3HepreTUYECKOM LLeHHOCTU NPOAYKTOB NUTaHUA (2 yaca)

Tema 3.5 ® YyebHuK: cTp. 84
e Pabouas TeTpaab: CTp. 63
MNopacTtaHpapTol 9-4.2.4
Lenn obyyeHusn MNMoHMMaET CYLLHOCTb MOHATUA “SHepreTuyecKan LEHHOCTb NPOAYKTOB

nuTaHus"”

PaccunTbiBaeT sHEPreTUYECKYIO LLEHHOCTb NPOAYKTOB NMUTAHWUA
OnpefenseT skcnepmMMeHTaAbHbIM NyTEM 3HEPTreTUYECKYHO LLEHHOCTb
NPOAYKTOB NUTAHWUA

Hasbikm XXI BeKa MHPopMaunOoHHaA rPaMOTHOCTb, MHTEPAKTUBHOCTb, COTPYAHUYECTBO,
HaBbIKM KPUTUYECKOTO MbILIEHNA U 06OCHOBAHMA CBOETO MHEHMS,
3HaHMe meToa0B cbopa nHGopmaLmmn Npu NPoBeAEHUN UCCNef0BaAHUN,
nccnefoBaTeIbCKMe HaBbIKK

BcnomoratenbHble KanoprmeTp, TepPMOMETP, 3/IEKTPOHHbIE BECbI, CMTMPTOBKA, 06pa3upl

cpeacTsa nuwm (opexu, xneb u 1.4.), Tabanua sHepreTMYecKom LLeHHOCTH,
JHepreTUYeckue AmMarpammol

DNeKTPOHHbIe pecypchbl Cumynaumm (PhET u gp.), BUAECOYPOKM, UHTEPAKTMBHbIE MpPe3eHTauuu,

OH/1aMH-KaIbKyNATOPbI M MPOrpaMmmbl MOCTPOEHUA rpaduKos

KpaTKuii nnaH ypoka

MoTuBaumua. YCTaHOBAEHWE CBA3M MeXKAY CUTyauueid M3 MNOBCEeOAHEBHOM »U3HWM (Hanpumep,
BbipabaTbiBaHWe NULWEN SHEPTUKM, CPABHEHWE BAWAHWUA Pa3NUYHbIX BMAOB MULWM Ha OPraHWM3m
yenioBeKa) 1 noHATMEM “sHeprua”.

O6DbsAcHeHue. PasbAcHEHWE NOHATUA “IHepreTMyecKasn LeHHOCTb NPOAYKTOB NUTaHMA”, paccmoTpeHmne
3HepreTMYecKon LEHHOCTU BeLlecTB, BXOAAWMX B COCTaB NUWM (KMpPOB, yrnesoaos, 6enkos),
onpegeneHve eavHUL, W3MepeHua 3Hepruu  (KKan, KOK), ob6bAcHeHWe MeToha pacyeTa
3HEepreTUYecKoi LLeHHOCTU NPOAYKTOB NUTAHMA.

UccnepoBaHue. JKCNepuMMeHTaIbHOE onpeaesieHNe SHEPreTUYeCKON LEHHOCTU MULLEBbIX MPOLYKTOB
C MOMOLLbIO MPOCTOr0 Ka/JIOPUMETPA, CPAaBHEHUE IHEPTreTUYECKON LEHHOCTU Pas3/IMYHbIX MULLEBbIX
NPOAYKTOB M aHa/In3 pe3y/ibTaTos.

3aKpenneHue. YuebHuk: 3ag. No1-3. PT: Nel-7.

OueHunBaHue. NoHMMaHMKe CYLLLHOCTU NOHATUA “SHepreTMyYeckas LeHHOCTb NPOAYKTOB NUTaHMA”,
pacyeT sHepreTUYecKon LLeHHOCTU NPOAYKTOB NMTaHWUA, onpeaeneHme SKCNepuMeHTa bHbIM NyTem
3HEepreTMYecKom LLeHHOCTM NULLLEBbIX NMPOAYKTOB.

Yuntenb 3HaKOMUT yyawmxca ¢ MHPopmaumelt, npeacTaBieHHON BO BBOAHOWM 4acTu
Tembl. 34eCb OMUCbIBAETCA CUTyalLMsA, B KOTOPOW [ABa CMNOPTCMEHa NoTpebnatoT B NULLy pasHble
NPOAYKTbl OAMHAKOBOM Maccbl. O NPOACHEHUN CNOMMBLUENCA CUTYyaLMU yYuTeNb KOHULEHTpUpYeT
BHMMAaHME YyYalMXCA Ha MNpumepe C opexamu, GpyKTamu U OBOWAMM W NOAYEPKMBAET, YTO 3TU
NPoAYKTbl 06ecneynBaloT OpraHM3M pasHbIM KOAMYeCcTBOM 3Hepruu. OpraHusyeTca obcyKaeHue
BOKpYr BonpocoB “Kak ebi dymaeme, KaKkoli cropmcmeH rpoeoanodaemcsa 6oicmpee?”, “Yem
onpedenaemcsa sHepaus NUWU?” BbiCAyliaB OTBETbl YYALLMUXCA, yUUTENb NPOLAOKAET 06CyKAeHue
Bonpocom “Kak ebl dymaeme, Kakue rnpodyKmsl Yauwe 8Ce20 8bI3b18AHOM Yy Yes08eKa oxcupeHue?” B
xoae obCyKAEHMA YCTaHABAMBAETCA, YTO BC/AEACTBME PA3/IMYHONO COCTaBa Y PasHbiX NPOAYKTOB
MUTAHMA WX SHEepreTMYecKas UEHHOCTb TaKXKe pasnuyaetca. Bonpocom  “Bo3moxHo nu
IKCNepuUMeHManbHO OMnpeodeaums 3SHepeemuyeckyrw UeHHOCMb mo20 UAu UHO20 MpooyKkma
nuMaHuAa?” yuntenb HanpasAAeT yyalluxca K cedylollemy 3Tany ypoKa U HaBOAUT MOCTUK Mexay
TEMOM YpOKa 1 NoHATHEM “3Heprua”.
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LIS 3ToT 3Tan ypoKa yuMTenb HauMHaeT ¢ NPOCTOro NPUMepa, ¢
KOTOPbIM YYEHUKM BCTPEYAIOTCA B MOBCEAHEBHOW M3HM, U OTMEYAET, YTO

nuila ABASIETCA OCHOBHbIM WUCTOYHMKOM 3HEpPruu Ans opraHusma
yenoseka. OH 06bACHAET, UTO BelleCTBa, CoAepKalumecs B nuule (B
YaCTHOCTHU, XKMPbI, yrNeBoabl U 6eKK) BCTYNatoT B PeaKkLmio C KUCI0POoA0Mm,
BCNeACTBME Yero BblAENAeTcA 3Heprua B BUAE TEnNOTbl, Ha3biBaeMoW
nuuiLeBo 3sHeprveit. [anee y4yuTenb, YTOYHAA CYLWHOCTb MOHATUA
“nuwesas saHeprus,” coobuwaeT, YTo NULLEBas 3HEPrns — 3TO XMMUYECKan
3Heprva, KOTOPYH /AW W KUBOTHble MOAyYaloT M3 NuWwu  And
nogfep:kaHus  CBOEW  KMU3HeZeATeNbHOCTU. BHMMaHMe  yyawmxca
330CTPAETCA Ha TOM, YTO Y 3TUX NPOAYKTOB, B3ATbIX B O4MHAKOBOM macce,
pa3nMyHbIA COCTaB, MNO3TOMY WX 3SHepreTMYeckana UEHHOCTb TaKXKe
pasnuyHa. YumTenb OTMEYaEeT, YTO KUpbl, yrnesoabl U 6enkn obnagatot
pa3HoM cnocobHOCTbIO BbipabaTbiBaTb IHEPIUIO: SIHEPreTUYecKas LLEHHOCTb
YKMPOB HECKONbKO Bblllle, YeM Y yrnesofoB U 6enKkoB. 3aTeM OH YyKa3blBaeT, UTO 3HepreTuyeckas
LEHHOCTb MULUM BbIParkaeTca B KWUAOKanopuax (Kkan) wunum kunogxoynax (kKAx). Oanee yuutenb
06BACHAET, KaK Ha NPAKTUKe, SKCNepUMEHTaNbHbIM NyTeM, onpeaensieTca sHepreTMyeckasa LeHHOCTb
nuiLLeBbIX NPOAyKTOB. MpW onpeaeneHUn yuuTbiBaeTCs BAWAHME TENAOoTbl, BblAenAslowenca npu
CXUraHnm obpasua NpoayKTa, Ha U3SMeHeHMe TemnepaTypbl BOAbl. YUMTE b YKa3biBaeT Ha CBA3b MeXAay
Pa3HOCTbIO TEMMEPATYP U KOIMYECTBOM TEMJIOTbI, U pasbsacHAET npumeHeHne ¢opmynbl AH = c-m-At.
B sonosHeHMe yuuTeNb OTMEYaeT, YTO 3TOT MPOLECC B MPUHLMNE OCYLLECTBAAETCA Ha YCTaHOBKe C
NPOCTbIM Ka/loOPUMETPOM, a B YCNOBMUAX LWKOAbHOM nabopatopum MOryT B6biTb MCMOJIb30BaHbI
MEeTa/I/IMYECKNn cocya, Boda M TepMmoMeTp. TakKe MoAvYepKUBAETCA, YTO BO BpemA U3MeEpPEeHuUi
NPOUCXOAMUT NOTEepsA 4YacTU Tenna B OKPY)Kalollylo cpedy W 3TO MOXKET NPUBECTU K HEKOTOPbIM
pacxoXaeHuaM B pesybTaTax. 3aBeplias 06bACHEHWNE, yUUTENb aKLEHTUPYET BHUMAHME yYalLMXCa Ha
TO, YTO SHEpPreTUYecKas LLeHHOCTb NPOAYKTOB NMTaHMA HEMOCPEACTBEHHO CBA3aHA C X COCTAaBOM, U ANs
NnpaBW/bHOrO OMpeAeneHUs 3TOro MoKasaTens MCNOAb3YITCA U TEOPETUYECKME 3HaHWUs, U
3KCMepumeHTabHble MeTObI.

MNepen Tem KaK MPUCTYNUTb K BbIMNOJIHEHUIO OMbITa, OMUCAHHOIO B O/0Ke
“NeaTenbHoOCTb”, yuuTeNb 0O6bACHAET yYalLMMCA LLeNb S3KcnepumeHTa. OH paccKasblBaeT, YTO B XO4e
onbiTa 6byaeT BecTUCb HabtogeHWe 33 BAMAHMEM KOIMYECTBA TENAOTbI, BblAENAIOLWENCA NPU CropaHumn
Pas/INYHbIX MULLEBBLIX MPOAYKTOB, Ha M3MEHEHWE TemmnepaTypbl BOAbl, U Ha OCHOBAaHWW 3TOro
M3MeHeHua ObyaeT onpenensaTbCca 3HepreTMYeckasa LEHHOCTb MNPOAYKTOB. YuuTesnb HanomuHaet
YYaLLLMMCA O Ba*KHOCTU cobatogeHns npasuna 6e30nacHOCTU NPU BbIMOJIHEHWM OMNbITa U NpeaoCcTaBAseT
MM Heobxoaumoe obopyaoBaHMe. BbINO/HAA OMbIT, y4yallMecs CHadvana W3MepAloT HayasbHyH
TemnepaTtypy BoAbl B cocyde W Aasiee OTMEeYalT M3MEHeHWe TemmnepaTypbl BOAbl MPU CXHUTAHUK
obpasua nuwu. Mocne ycTaHOBAEHUA NOCTOAHHOM TeMMepaTypbl U3MepPAETCa KOHeYyHasa TemnepaTypa
M onpeaensetca pasHoCTb Temnepatyp. OgHa M Ta e MaHUNyaaumMa noBTOPAETCA C pasHbiMMU
obpasuamu nNuLLKM, Nocne Yero MoJyYeHHble pe3y/bTaTbl CpaBHMBAKOTCA. Mcxoas M3 MNOYYEHHbIX
pPe3ynbTaToB, Yy4yaluMecs 3aK/IYaloT, YTO M3MEHEeHMe TemnepaTypbl BOAbl CBA3AHO C 3HEPruen,
Bblaenstowenca npu pacuenneHum nuwmn. 0606uwan 3TM pesynbTaTbl, YUNTENb KOHCTATUPYET, UYTO
3HepreTMyecKas LLeHHOCTb MMLLLEBbIX NPOAYKTOB 3aBMCUT OT UX COCTaBa.

YuuTenb 3a4a€T yyalummen cnegytolme BONpocbl U OpraHusyeT obcyRaeHme:

1. Y KaKozao npodykma numaHusl 3Hepeemu4Yeckas UeHHoOCMs ebiuie?

MpoAayKTbl, KOTOpbIe Bbi3blBaAN HO/blLUEe NOBbIWEHWE TEMMEPATYPbI, cogep:Kanm 6onblue sHepruu,
Hanpumep, rpeLkne opexu (Mam dyHayK)

2. Kakosa sHepeemuueckas ueHHocmso (8 k/xc) 100 epamm Kaxcdo2o npodyKkma?

Yem Bbille NOAHMMAETCA TeMmnepaTypa Boabl, TeM 6o/blie SHeprum “noctasaseT” NULLLEBOM NPOAYKT.
3. CpasHumMe 3Ha4eHus, Komopesie 8ol NOAYYUAU 8 pe3yabmame 0rbimd, C PeasbHbIMU

3HavyeHuaAMU? Ecmeb au cywjecmeeHHasA pasHuya? Ecau da, mo yem oHa obycnoeneHa?
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Bo3HMKaeT onpeaeneHHas pasHULA, 3TO pacxoXaeHue obycnoBneHo nepepgayel (notepeit) yactu
Tenna B OKPYKaloLLyto cpeay, HenoJiHbIM cropaHnem o6pasLLoB NULLM U NOTPELLHOCTbIO U3MEPEHUN.
Mpw BbINOJIHEHUM AAHHOIO OMbITA YYaLLMECA YYaTCA IKCNEePUMEHTANIbHO ONPeaeiaTb SHEPreTUUYECKYIO
LEeHHOCTb NPOAYKTOB MUTAaHWUA M aHaIN3MPOBaTb MOYYEHHbIE PE3YNbTaTbl, @ TaKXKe Pa3BUBaAOT HaBbIKK
COMOCTaBUTENbHOrO aHaNM3a.

m Yunteno npepnaraeT yyalMMcA BbINOMHWTL 3afaHnAa M3 pybpukn “Mpumenute
nony4yeHHble 3HaHMA”. B sTom 610Ke npeacTasieHo 3 3aaaHuA.

1. Mpwu cropaHumn 5 r npoaykTa nuTaHmMa Temnepatypa 100 r Boabl nameHaeTca ot 20°C go 80°C.
PaccuuTaliTe aHepreTMYecKyto LeHHOCTb NPOAYKTa (B KKan).

[Omeem. PazHocmbe memnepamyp 800l cocmaensem At =60°C. Ha ocHosaHuu ¢hopmynel AH = c-m-At
nosnyyaem AH = 4,2 - 100 - 60 = 25200 Ax = 25,2 k/[xc. Ima 3Hepaus coomgecmsyem 5 e npodykma
numaxus. A 0as 100 2 npodykma nosayyaem npubauszumenoHo 504 k/xc (=120 Kkan) aHepeuu.]

2. Cmecb “Trek” Ha 60% coctouT 13 opexoB (2600 K/100 r) u Ha 40% m3 n3toma (1200 k:x/100 r).
PaccunTaliTe sHepreTMYeckyto LeHHOCTb cmeck B KxK/100 r 1 aHepreTUYeckyo LLeHHOCTb eé nopumm
maccoi 30 r (B KKan).

[Omeem. SHepeemuyeckana yeHHocmb cmecu cocmaeansem 0,6 - 2600 + 0,4 - 1200 = 2040 kx#¢/100 a.
SHepeemuyecKaa yeHHocms 30 2 cmecu cocmasnaem coomeemcmeeHHo 2040 - 0,3 = 612 K/xc, ymo
pasHo npubauzumensvHo 146 Kkan.]

3. 0auH dyHAYK “paét” B cpeaHem 25 KK sHeprun. CKONbKO NpUBAN3UTENBHO WTYK GyHAYKa
notpebyetca, yTobbl NOBbICUTL TemnepaTypy 200 r Boapl Ha 5°C?

[Omeem. Tpebyemca AH = 4,2 - 200 - 5 = 4200 [x = 4,2 kxc 3Hepauu. [1oCcKobKy 00UH (pyHOYK
“nocmaesnsem” 25 k/[xc sHepauu, 014 8biNoaAHeHUa amoli pabomesi 6ydem 60cmamoyHo
npubnusumensHo 1/6 yacmu ¢pyHOyKa.]

Ha aTom aTane ypoKa yuyntesib NPOBOAMUT PasbACHUTENIbHOE 0b6CyKAeHWe Ha OCHoBe
BOMPOCOB, NpMBEAEHHbIX B pybpuKe “MpoBepbTe NosyyeHHble 3HaHMA”. Llenb AaHHOro atana coctout
B Pa3BUTUM Y YYALLMXCA HAaBbIKOB YCTAHOB/IEHMA PA3INUMIA MeXKAY NOHATUAMM “3Heprua”, “TennoTta” u
“Temnepatypa”, NOHMMaHUA CYTU KaJIOPUMETPUYECKUX pacyeToB U GOopMY/IMPOBaHUSA BbIBOAOB Ha
OCHOBE NPUMEPOB U3 PEASIbHOM KU3HMU.

1. KaKoe pasninumne Bbl MOXKeTe NPOBECTU MeXKAY NOHATUAMK “aHeprua”, “Tennota” n “remneparypa”?
[Omeem. 3Hepaus — smo criocobHocms mena cosepuwiames pabomy. Ternnoma — 3mo 3Hepaus,
nepedasaemas om 00HO20 mesa K Opy20My U3-3d pasHUUbI memnepamyp. A memnepamypa — 3mo
Mepa, MoKa3bl8aOUWASA, HACKOMLKO HA2PEMbIM UAU XO/A00HbIM A879emcs mesno. Apyaumu ci108amu,

mensaoma — hopma nepedayu 3HepauU, a MeMnepamypa — NoKasamess 3moao npouyecca.]

2. TMoyemy B pacyéTax Ha OCHOBAHMMU KaAJOPUMMETPUYECKUX WU3MEPEHWUA MCNoNb3yeTcs BoAaa?
[Omeem. Y 800bI 8bicOKaA U cmabunbHAA ydenbHAs mMena0emMKocms, Mo3MOMy OHO XOPOWo
noaaowaem merisno, Ymo 1o3805em 1e2Ko U3Mepums UsMeHeHUa memnepamypesl. Masao moeo, soda
Asasemca 6e30nacHsiM, 0ewlesbiM U 0oCmynHeIM 8ewecmeom. baazodaps amum ceolicmeam 800d
ucnonb3yemcs 8 KasaopuMmempuyeckux usmepeHusx.]

3. Kak MOMHO MNOBbICUTb TOYHOCTb PE3yAbTaTOB WM3MEPEHUI Ha MPOCTOM Kanopumertpe?
[Omeem. Heobxodumo u3oauposame npubop 014 npedomepaujeHus nomeps merisad, npoeooums
usmepeHusa ¢ boabweli MoYHocmMblo, nepemewusams 800y, MOBMOPAMb OMbiMbl HECKO/bKO Pa3,
Ymobbl ucnonsL3o8amMes ycpedHeHHblIl pe3zyabmam. [losbiweHUurw 0ocmosepHocmMu pe3yabmamos
crnocobcmeyem makye co30aHue ycsoasuli 045 NOMHO20 C2opaHus obpasua nuwju.]

4. CpaBHUTE 3HEPreTUYECcKyo LLeHHOCTb «}KapeHoro» 1 «0TBapHOro» Kaptodena oaAMHaKoBOW Macchl.
KakoW 13 Hux “gaét” 6onblie sHeprum? O6bACHUTE NPUUMHY.
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[Omeem. MapeHsili kapmoghenb daem 6osblie sHepauu. 3mo 0bycs10871eHO Mem, Ymo Kapmodgesb
8numesigaem Macsao 80 8peMs HAPKU, a Macsao obaadaem 8bICOKOU 3HepeemuYyecKol yeHHoCmeolo.
Kapmodens, npuzomosneHHbIl 8 800e, Hanpomus, umeem 60s1ee HU3KYH 3Hepaemu4YecKyio
UEeHHOCMb, MAK KaK codepxcum MHo20 800bl. Takum obpazom, daxce npu oOuHaKosol macce
wapeHslli Kapmodgesns “nocmasasem” 6onbwe sHepauu.]

dopmaTuBHOE OLEHMUBaAHUE
Kputepuu oueHnBaHuA Matepuanbl oLueHUBaHUA

MoHWMaHMe CYyLHOCTM NOHATMA ”:—)Hepremqecxaﬂ LEeHHOCTb

MoTuBauma, onpoc, 3agaHue
NPOAYKTOB NuTaHna” LA, onpoc, 3aA

PacueT aHepreTMYecKom LLEHHOCTU NPOAYKTOB NUTAHMA Onpoc, 3aKpenneHue, 3agaHne
3KcnepuMmeHTasIbHOE onpeseneHne sHepreTUYeckom LeHHOCTU | [leaTenbHOCTb, ONPOC, 3aKpensieHmne,
NULLEBbLIX NPOAYKTOB 3ajaHune

Hayka, TexHonorus, »XusHbo (1 yac)
® YyebHuK: cTp. 88

Llenb npeacraBneHua B y4ebHMKe 3TUX MaTepuanoB — NOMOJIHWUTL 3aMac 3HAHWIM ydyawmxcs o6
WUCTOYHMKAX 3HEprMM U co34aTb YCAOBMA [ANA OCO3HAHMA  MX CBA3M C PeasbHOW KU3HbLO,
COBPEMEHHbBIMU TEXHONOTUAMM U IKONOTMYECKMMM 3afavyamu. Yyallmecs y4yaTcs CpaBHMBATb
pasfnyHble HanpaBfeHUs 3HEepPronpomusBoACTBa, a TaKXKe O0COH6EeHHOCTM BO30OHOBASEMbIX W
HEeBO30OHOBAEMbIX UCTOYHUKOB SHEPTUW. YUUTENb NOACHAET, YTO POCCMNbHOE (MCKONaeMoe) TONIMBO
(HedTb, NPMpPOAHDBIN ra3, yronb U T. A4.) ABAAETCA HEBO30OHOBAAEMbIM UCTOYHUKOM SHEPTUU, U €ro
3anacbl orpaHuyeHsbl. Mo 3ToM NpUUYNHE ero MCNOAb30BaHME MOXKET B ByayLem NpuBecTy K aeduumnty
3Heprun. Mano TOro, MCNOAb30BaHWE 3TUX BUAOB TOMAMBA OKa3blBAeT HEraTMBHOE BO3AENCTBME Ha
OKpY*KaloLylo cpeay M NPMBOLMUT K BOSHUKHOBEHUIO 3KONOTMYECKUX Npobnem. B 3Tol cBA3M B Hale
BPEeMS CYLLECTBEHHO BO3pPacTaeT 3HaYeHWE a/IbTEPHATUBHbIX MCTOYHMKOB SHEPTUMN.

YunTtenb akUEeHTUPYET BHMMaHME YYalMXCA Ha pPasMYHbIX BUAAX SHEPrMM W PasbACHAET WX
ocobeHHOoCTU. OH OTMEYaeT, YTO aTOMHas 3Heprma cnocobHa NPou3BoANTb 6o/bLLIME 06 bEMbI SHEPTUN,
HO TpebyeT 0cob0oro KOHTPO/IS C TOYKM 3peHUA 6e30MacHOCTUN, a CONTHEYHAA SHEPrus — 3TO YUCTbIN U
Heucyepnaemblii MCTOYHUK 3HEpPruu, KoTopasa C MOMOLLbIH COJIHEYHbIX NaHesnel npeobpasyetcs
HEenocpeacTBEHHO B 3N1EKTPUYECKYIO 3Hepruto. [lanee oH OTMeYaeT, YTo aHeprua buomacchl n 61uorasa
CO3J3€eTCA M3 OpPraHUMYecKMX OTXO[0B, M ITOT MPOLLECC CAYXKMT KaK NPOWU3BOACTBY SHEPruM, TaK U
COKPALLLEHMIO cammMxX OTX0A40B. OH COOBLLAET, YTO K 3KOIOrMYECKM YNCTbIM BUAAM IHEPTUM OTHOCUTCA
BOZOPOAHAA 3HEPIUA, MOCKO/IbKY NPU CrOpaHUKM BoA0poAa 0bpasyeTcsa TO/bKO Wb BOAAHON nap, u
MOACHAET, YTO NOJIyYEHME SHEPTUM U3 BOLOPOLA COMPAMKEHO C ONpeeNeHHbIMU TPYAHOCTAMM B NaHe
€ro NPoM3BOACTBA U XPaHEHMA. 3aTEM yUUTEIb OOBACHAET, YTO IHEPTUA BETPA NO3BONAET NPOU3BOAUTD
3NEKTPO3HEPIUIO, HE HAaHOCA yuwepba NpUpoae, M HAXOAUT LUMPOKOE NPUMEHEHME.

B 3aKkntoyeHMe yuuTenb 3a0CTpAET BHMUMAHWE YYEHMKOB HA Ba)KHOM 3HauyeHuMM 6osiee LWMPOKOro
MCNONb30BaHUA BO30OHOBAAEMbIX MCTOYHWMKOB I3HEPIMM ANA YAOBAETBOPEHUA SHEPreTUYeCKMx
noTtpebHocTel B byayLuem.

M3yyeHne p[aHHOM TemMbl Cnocob6CTBYET PasBUTUIO Y YYALLMXCA SKOMOFMYECKOTrO0 MbIWAEHUA U
$GOPMMNPOBAHUNIO Y HUX HAaBbIKOB 3PHEKTMBHOIO MCNO/Ib30BAHUA SHEPTUN.

YunTtenb MoxKeT NpeasioxK1Tb YYEHUKAM 3apaHee 03HAKOMUTLCA C 3TUM MATePUaNoM, LONONHUTb ero
MHbOopMaLnen U3 MHTEPHET-PECYPCOB U NOAFOTOBUTL NPe3eHTaL M0 Ha OCHOBE MMEIOLLMXCA TEKCTOB.
B Takom ciy4yae OCHOBHYH MHPOPMALMIO M3 PACCMOTPEHHOTO MaTepmana MoXHO 0bcyanTb B TeYeHMme
npuUMepHoO nepsbiX 15 MUHYT YpoOKa, a 3aTem NeperTn K 0BCyKAEHUIO NOArOTOBAEHHbIX YYalMMKCS
OOMNOJIHUTENbHBIX MaTepPUaNoB U NpeseHTaumi.
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MpoekKr (1 yac)
® Yye6HuK: cTp. 90

Llenb npoekTa — Hay4uTb Yy4YalMXCA COMOCTaBAATb IKCNEPUMEHTasIbHbIM MYyTEM 3SHEepPreTUYecKyto
30 dEKTUBHOCTL Pa3ivYHbIX BMAOB TOMAMBa (CMMPTOB), @ TaKMKe COBEpLUIEHCTBOBAaTb MX HaBbIKM
CTaTUCTMYECKOro aHanu3a W npeacTasneHuna B rpaduyeckoit popme MoaydyeHHbIX pesynbtaTos. Ha
OCHOBAHMUM 3KCNEPUMEHTasbHbIX AaHHbIX y4Yalimeca onpeaensatoT CBA3b MeXAy BMAOM TOMAMBa U
BblAENAIOLLENCA NPU ero CropaHnUKn 3Hepruein 1 CpaBHNBAIOT pe3yabTaTbl. B pamMKkax AaHHOro nNpoekTta
N3MepAETCA KONMYECTBO 3HEePrnn, BblAeNAIOLLEINCA NPpK CropaHUK MeTaHoANa, 3TaHoAa, NponaHona-1 u
6yTaHoNa-1. MpUMeHAA KanopuMeTPUYECKUIA MEeToA, U UCXOAA U3 M3MeHeHMA TemnepaTypbl BOAbl,
yyalllMecs paccuMTbIBAlOT 3SHEPreTUYECKYld LUEHHOCTb KakAoro BuAa TOMAMBa M 3anucbiBaioT
pe3ynbTaTbl B Tabauuy.

Ha ocHOBaHWKM NOAYYEHHbIX Pe3yAbTaToB ydyallmeca onpeaenstoT caeayolime cTaTucTMyeckme
nokasaTenu:

1. cpegHsAnA sHepreTUYeckas LEeHHOCTb KaXk4oro Buaa Tonamea

2. MaKCUManbHOEe U MUHUMaNbHOE 3HaYeHne

3. Habnogaeman 3aKOHOMEPHOCTb B BO3pacTaHWUM SHEpPruu

K npumepy, pe3ynbtatbl MOryT bbiTb 0606LLEHbI B BUAE cieaytouel Tabamupl:

Cnupt AH (KOx/monb)
MeTtaHon 726
STaHon 1367
MNponaHon-1 2020
bytaHon-1 2670

M3 nonyyeHHbIX pesynbTaToB C/eAyeT, 4YTO 3HepreTMyeckas LLEHHOCTb TOMJMB BO3pacTaeT
C yB&/IMYEHMEM YMC/a aTOMOB Yr/iepoa B COCTaBe MOJIEKY/ BELLECTB.

Yuuntenb opraHusyet obcykaeHune, obpallasncb K HAM C BONPOCaMU:

1. Kakoe monauso aghgpekmusHee ?

2. Kak enusem Ha sHep2emuyecKyro yeHHOCMb ygesauyeHue Yucsaa amomos yanepooa?

3. Coenacytomcs AU 3KcrnepumMeHmMasbHbIe Pe3yabmamel C meopemuyecKumu 3HaYeHUaMU ?

4. Onpedenume Monauso, NPAKMUYECKOE UCM0/Ab308aHUE KOmopozo byoem Haubosee
agppeKmusHbIM.

Yyalumecs ycTaHaBAMBatoT, YTo Hanbonee apPeKTUBHLIM TOMNIMBOM C CAMOI BbICOKOM SHEPreTUYECKOM
LEeHHOCTbIO ABnsAeTca 6OytaHon-1. C yBennMyeHMemM 4ncna aTOMOB yraeposa B MOJEKY/NaX CNMpTOB
BO3pACTaEeT M SHeprus, Bblaensemas npu Ux cropaHum.

CnenyeT OTMETUTb, YTO B HEKOTOPbIX C/y4yasxX pes3y/nbTaTbl MOTYT OT/IMYATbCA OT TEOPEeTUYECKUX
3HaYeHU, YTo 0OYC/IOBNEHO NOTEPEN Tenaa B XO4€ ONbiTa U NOrPELHOCTbIO U3MEpPEHUN.
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4- PA3AEN Metannbi

Konu- Pabouan
Tema Ne HasBaHue 4yecTtBo AL TeTpagb
Yyacos (cTp.) (cTp.)
Tema 4.1 O6Lan xapaKTepMUCTUKA MeTanios 2 6 3
Tema 4.2 LLlenoyHble meTanbl 2 9 5
Tema 4.3 Kanbuuit. HectkocTb BoAabl 2 12 8
Tema 4.4 MepexoaHble anemeHTbl. [1pon3BoacTBO YyryHa 1 cTanm 2 16 11
Tema 4.5 Kopposusa 2 19 14
Hayka, TexHonorms, *Xu3Hb 1 22
MpoekT 1 23
Ob6ob6uatomnii ypoK (3akntoueHne u obobLuatowme 3aga- 1 24 17
HUA)
MCO-1 1
BCEro 14

KpaTkuit 0630p pasgena

M3 3Toro pasgena yyalimecs y3HaoT O MECTOMNO/IOKEHUN MEeTaNI0B B Nepuoamdeckol Tabauue, nx ob-
WMX GU3NUYECKUX U XMMUYECKMX CBOICTBAX, B3aMMOCBA3M MeXAy CTPOEHMEM aTOMOB METaNN0B U UX
CBOMCTBAaMM, a TaKXKe O XapaKTepPHbIX CBOMCTBAX LLE/I0UYHbIX METAN/I0B, LLeI04YHO3EMESIbHbIX METa//108
M NepexoaHbIX 3/1eMeHTOB. YyallmMecs y3HalT O pacnpocTpaHeHHOCTU MeTalJIoB B npupoae B cBoboa-
HOM COCTOAHUM U B BUAE COEAMHEHWUI, MO3HAKOMATCA C MOHATMEM PyAbl, CO cnocobamm nosyyeHums
METasI/IoB U3 PyA, C OCHOBHbIMW CTaAMAMU MPOM3BOACTBA YyryHa M CTa/M, a TakXKe C Kopposunein me-
TannoB n crocobamu 3alMTbl OT KOPPO3uKU. B pesysbrate M3yyeHMsa AaHHOrO pasfena ydyalumecs
HayyaTcs pasfiMyaTb MeTan/bl, HeMeTa/lbl U MeTanaonabl, ONMUcbiBaTb 061aCTU NPUMEHEHMA MeTan-
N10B, CONOCTaBAATb CXOAHbIE U Pa3/INyHbIe CBONCTBA METas/I0B Pa3HbIX rpynn, 6yayT NOHUMaTb BaXKHoOe
3HauYeHMe MeTa//I0B B NMPOMbILLJAEHHOCTM W NOBCEAHEBHOW U3HWN, CMOTYT OLIEHMBaTb SKOHOMUYECKME
M 3KO/MI0rMYecKMe NocneacTsma Kopposunu. MNoayyeHHble 3HaHUA NO3BOAT yHalWMMCA Hay4HO 060CHO-
BblBaTb CBOMCTBA META/IMYECKUX M3AENNN, C KOTOPbIMU OHW BCTPEYAIOTCA B OKPYXalolem mupe, u
NPUHUMaTbL pelleHnA, CBA3aHHble C pPauMOHaNbHbIM UCMONb30BaHMEM METaN/0B B NOBCEAHEBHOW
U3HU. M3 pybpurKK “HayKa, TEXHONOTUA, 3KU3HbL” yyallmeca y3HatT O LWWMPOKOM NPUMEHEHUN MarHu-
TOB B 3HEPreTUKe, 3N1eKTPOHMKe, TpaHCcnopTe, meguumHe, poboToTeXHMKe M BbITOBOM TeXHUKe, 0bcyanT
BO3MOXHOCTb Pa3BUTUA MarHUTHbIX TEXHONOTUIA ANA co3gaHna 6onee bbicTpbix, 6esonacHbIX U 3ddek-
TUBHbIX TEXHUYECKUX CUCTEM B ByayLLeM.

B paspene “MpoekT” yyawmeca M3yyaT SKCNEPUMEHTA/IbHbIM NMYyTEM BAMAHME YYaCTUA Pa3/IMUYHbIX Me-
TaNnos., 3HaYeHU pH, KoHUeHTpauumn noHos Cl°, HaAMYMA MeTaNIUYECKUX NOKPbLITUA U MHIMBUTOPOB
Ha CKOPOCTb NMPOTEKaHUA KOoppo3uu. ITa bopma aeaTenbHOCTM By aeT cnocobCTBOBaThL PAa3BUTUIO Y yya-
LLMXCA UCCNefoBaTeNbCKMX HaBbIKOB, HaBbIKOB NpPe3eHTauun pesynbTaToB, CPaBHEHUA U aHanuTUYe-
CKOr0 MbllIAEHUS.

BBeaeHue B pasgen

Yuntenb KOHUEHTPUPYET BHUMAHME YYaLLMXCA HA PUCYHKE M TEKCTe, NpeacTaBiaeHHbIX B y4ebHMKe BO
BBOAHOW 4acT Tembl. OH OTMEYaeT, YTO C APEBHUX BPEMEH METas/ibl UTPaN BasKHYIO POJb B 3KU3HU
YyesoBeKa U UCMONb30BaNCh AN U3TOTOB/IEHUA UHCTPYMEHTOB, OPYXUA U NPeaMEeTOB A0MaLIHero
obuxoaa. 3aTem yumTenb NepPexoanT K ONUCaHNI0O HE3aMEeHMMOW POIv METalNoB B CO3A4aHUN coBpe-
MEHHbIX TEXHONOMMM, TPAHCNOPTHbIX CPEACTB, 3/NEKTPOHHbIX YCTPOWCTB U KOCMUYECKON TeXHWUKKU. Ha
OCHOBE KapTMHKU C N306parkeHnem KOCMMYECKOro annaparta OH nu3naraeT cBefeHUs 0 BbICOKOW Npoy-
HOCTW, lONTOBEYHOCTM 1 0COBbIX CBOMCTBAX METaN/10B.
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Yuntenb obpalaeTca K ydalmmes ¢ sonpocom: “Kakue npedmemel, Ucnosb3zyemolie 8aMu exeOHe8Ho,
coenaHsl U3 memanna?” Yyawmeca moryT no-pasHoMy OTBETUTb Ha STOT Bonpoc. Hanpumep, aBTomo-
61K, anekTpuyeckne Nposoaa, bbiToBas TeEXHMKa, ABepPU, NOCyaa, pasinyHble Nnpubopsl M 0bopyao-
BaHMe U T.4. 3aTeM y4uTe/lb HauMHAeT 0b6CyKaeHuMe ¢ Bonpoca “B kakux obaacmsax Mmemarissl UCMO/b-
3yromca 8 Hawell nosceOHe8HOoU #u3HU?” Ydalmecs MoryT oTMETUTb Takme 061acTu, Kak CTpOUTENb-
CTBO, TPAHCMNOPT, SHEPreTunKa, CBA3b, INEKTPOHUKA, MeguLMHa 1 bbIT. ObcyXKaeHWe NpoaoKaeTcs Bo-
npocom “C yem c8530HO WUPOKOE UCMOMb308AHUE MEMAs/I08 8 COBPEMEHHYIO 3roxy?” Yyawmeca mo-
ryT NPeanosioXKuTb, YTO 3TO NPOYHOCTb, BbICOKAs TEMI0- U 3/IEKTPONPOBOAHOCTb, AO/TOBEYHOCTH Me-
TaNN0B, NErKOCTb UX 06PabOTKK U T.4.

B KoHLe obcyKaeHUA yunTenb coOobLWaeT yyalMmea, YTo B 3TOM pasgene byayT u3ydatbes: oblan xa-
paKTEPUCTMKA METa/NNI0B, CBEAEHMA O LWENOYHbIX MEeTaax, KaabLMK U KECTKOCTU BOAbl, O NEePeEXoa-
HbIX 3/IEMEHTaXx, a TaKKe NPOU3BOACTBO YyryHa M CTanu, KOPPO3UA U crnocobbl ee NpesoTBPALLEHNA,
— noc/ie Yero NepexoauT K NnepBon Teme AaHHOro pasgena — “Obuwein xapakTepucTmke meTannios”.

O6wan xapakTepucTtuka mertannos (2 yaca)
® YyebHuK: cTp. 6
e Pabouasn TeTpaab: cTp. 3

Tema 4.1

MopcTaHpapThl 9-1.1.1,9-1.1.2,9-1.1.3
Lenn obyyeHun O6bAcHAET NONOXKEHME META/IIOB B NepMoanyeckon Tabauue.
O6bacHAeT 06wwme GpM3nMYEeCcKMe U XMMUYECKUE CBOMCTBA METasI/I0B.
MpoBOAMT CpaBHEHME METaA/I0B, HEMETA/INI0B U METANNIONAOB.
OnucblBaeT HaxoXKAeHMe METaNI0B B NPUPoAe U 06bACHAET Ha OCHOBE
YPaBHEHUI peaKkunii cnocobbl UX NOJYYEHUA U3 pYA.
Hasbikn XXI BeKa YMeHune BblpaxKaTb CBOW MbICAU U BbICAYLLMBATL APYIUX,
MHGOPMALMOHHAA FPAaMOTHOCTb, MHTEPAKTUBHOCTb, YMEHMWE
KOPPEKTUPOBATb CYLLECTBYIOLME NYTU PELLEHMUS, YMEHNE 0BOCHOBbIBaTb
CBOE MHEHMWe, HaBblK 064yMbIBaHMA NyTel pelweHna npobaembl
BcnomoratencHble cpea- | Mepuogunyeckasn Tabavua, obpasibl METaNI0B U pyA, UK NAaKaTbl C UX
cTBa n3obparkeHnem
DNEeKTPOHHbIe pecypchbl
KpaTKuit nnaH ypoKa
MoTtusauua. O606LLeHNe CBOMCTB METa/I/IOB U U3yYeHUE CYLLLHOCTU 3TUX CBOMCTB.
0O6bacHeHMe. ObbACHEHWE NONOXKEHNA METANIOB B NEPUOAMYECKON TabanLe U NX 06LLNX GU3MUYECKUX
N XMMMUYECKMX CBOMCTB, CPaBHEHME CBOMCTB METAN/10B8, HEMETaINI0B U METan1o0mnaoB.
UccnepoBaHue. iccnegoBaHne HaxoXKaeHMA METaN0B B NpUpoae, COCTaBeHUE ypPaBHEHNI peakuunii
NoNy4YeHUA MEeTANN0B U3 PyA.
3akpenneHue. YuebHuk: 3a4. No1-3. PT: Nol-6.
OueHuBaHue. O6bACHEHWE NONOXKEHNA METAINIOB B NepuUoanyeckoi Tabanye 1 nx obLmx
OU3NYECKUX U XMMUYECKMX CBONCTB, CPaBHEHME CBOMCTB METAN/I0B, HEMETA/IZIOB U METANN0ONA0B,
06BbACHEHWE HAXOXKAEHUA METAI/IOB B MPUPOAE, COCTaB/NEHUE YPaBHEHWUIM peakL Ml NONyYeHUs me-
TANNO0B U3 pyA4 M NpoBeAeHMEe PacyeToB NO 3TUM YPABHEHUAM.
(o Z7NINZ] YunTenb obpalaeTcs K yyalwmmeca ¢ BONpocammn ns BBOAHOM YacTtu Tembl (Ymo makoe
ceolicmeo memasnau4HOCMuU U KGK OHO 3as8ucum om amomHOo20 paduyca 3nemeHma? B kakoli vacmu
nepuoduveckoli mabauybl pPacnonoreHol memannel? Kakumu xapakmepHoiMu ceolicmeamu
obnadarom memannsi? Yem o0bycrnoeneHo cxod0cmeo 8 ceolicmeax memasnnog?) Onupascb Ha
MmaTepuan o MeTasax, U3y4yeHHbINn No y4ebHUKam aas 7-ro u 8-ro KNaccos, yyalmecs OTBeYatoT Ha
33JaHHble BONpPOChI.
Yuntenb 0606uaeT 0TBETHI yYallmMxca. BbiABnseTca, UuTo MeTanMyeckoe CBOMWCTBO —
3TO CNOCOBHOCTb aTOMa OTAABaTb 3/IEKTPOHbI. C yBe/IMYEHMEM aTOMHOIO pagnyca CBA3b MeXKAY A4POM
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W 371eKTPOHaMM ocnabeBaeT U 3N1EeKTPOHbI BHELLHEro €104 cnabee npuTArneatoTca K Aapy. Mo stoi npu-
YMHe OTAa4a aTOMOM 3N1EKTPOHOB 0bieryaeTca 1, Kak cneacTeue, YCUAMBAKOTCA MeTaIndecKme CBOM-
cTBa. [MocKoNbKy B nepnoamnyeckon Tabnunue aTomHble paguycbl YBENMYMBAIOTCA B FABHbIX rpymnnax
CBEpPXy BHM3 M YMEHbLLAIOTCA B Mepuogax CNeBa HarnpaBo, MeTa/l/Indeckne CBOMCTBA TaKKe yCuauBea-
OTCA B I1aBHbIX rpynnax cBepxy BHM3 1 ocnabeBatoT B nepuogax cieBa Hanpaso. MosTomy B nepnogu-
Yyeckol Tabaunue meTan bl PacnosioXKeHbl B OCHOBHOM B 1€BOM HUMXKHEM, @ HemeTas /bl — B NPaBOM BEPX-
Hel YyacTu. YunTenb NoAaCHAET, YTO B Nepnognyeckon Tabanue meTansibl U HEMeTa /bl pa3genieHbl Me-
TaNION[aMM, PACNO/IOKEHHBIMM MO AMArOHANM B BUAe 3urara. [lanee yuntenb MOXKET NPeanoXnTb
yyalmMmcsa 3anonHuTb (+/-) Tabauuy,

NpUBEAEHHYIO HUXKE, UCNO/b3ys NEPUOAUYECKYIO TabamLLy.

dnemeHT MeTtann HemeTann MeTtannoung
HaTpuit
HKeneso
Kncnopog
KpemHum
Meab
FepmaHui
Xnop
VeTa- ANtOMUHUI
Cypbma HaBU-
BAeTCs, UTO HATPWUI, XKene3o, Melb M aNtOMUHUIN — METa/Ibl, KNC0POA, U X10p — HEMETabl, KPEMHUIA,
repmaHuii u cypbma — MeTanionapl.
3aTeM yunTenb akLEHTUPYET BHUMaHUE yYaLlMxca Ha NoHATUN “meTannomnabl.” OH HpopmupyeT, uto
meTannouapl (nonymetannbl) nNpeacTaBAAlOT COBOM XMMWUYECKME 3/1EMEHTbl CO CBOWCTBaAMMU,
NPOMEXKYTOYHbIMW MeXAy CBOWCTBAMW MeTanNoB M HemeTannoB. OH yKasbiBaeT, YTO K 3TUM
anemeHTam oTHocATca 6op (B), KpemHuit (Si), repmanuii (Ge), mbiwbsk (As), cypbma (Sb), Tennyp (Te) n
nonoHui (Po), u B HarnsaHom popme AEMOHCTPUPYET, KaK OHU B Nepuoanyeckoit Tabanue pasaensaioT
MeTanNbl U HemeTannbl. OH COOBLWAET, YTO HEKOTOPbIE U3 CBOMCTB METaNNOMAOB CXO4HbI CO CBOM-
CTBaMM METasI/IOB, a Apyrne — co CBOMCTBAMM HEMETANI0B, U TPYNNUPYET 3TN CBOMCTBA, KaK MOKa3aHo
HUXKe:

CBoWcTBa, CXO4HbIEe CO CBOM- CBoWcTBa, CXO4HbIEe CO CBOM-
CTBaMM MeTaNnoB CTBaMM HEMETaNN0B
- TBEepAble - XpynKue
- UmetoT bneck

Yuntenb fobasnset, 4To, metannonapl Nof4oOHO MeTannam NPOBOAAT 3NEKTPUYECKUI TOK; XOTHA UX
3/1eKTPONPOBOAHOCTb HEBE/IMKA, OHA MOKeT BO3pacTaTb MPU NOBbIWEHUN TemnepaTypbl. BOAbWMHCTBO
MEeTaNNoMA0B NPOABAAOT NONYNPOBOAHNKOBbIE CBOMCTBA.

3aTemM yuuTenb HarnAgHO AEMOHCTPUPYET NO NEPUOANYECKON TabanLe, YTO MeTa bl PacnonaratoTcs
B OCHOBHOM B 1-13-1 rpynnax. CoobuwaeT, Yto cpeaun HUx anemeHTbl 1-i1 rpynnbl (I1A) HasbiBarOTCA We-
NOYHBIMW MeTaNNamu, anemeHTbl 2-i rpynnbl (IIA) — wenoyHolemenbHbIMU MeTaaMU, @ 3EMEHTI
3-12-# rpynn — nepexoAHbIMM MeTannamu. HeponyctMmo manaraTb yyallmmes Hanbonee pacnpocrtpa-
HEHHOEe W OWMBOYHOE CYXKAEHME O TOM, YTO “TONIbKO KasbLMi, CTPOHUUI 1 Bapuii npuumcastoTca K
LWeNoYHo3eMeNbHbIM MeTannam”. B MexayHapoaHOW anTepaType BCe aeMeHTbl 2-1 rpynnbl (rpynnbl
[IA) OTHOCATCA K LLeIOYHO3EMEIbHBIM META/IIAM.

[anee yunteno AOBOAMT A0 CBEAEHMA yUaLLMXCA MHOPMaALMIO O Caeaytowwmx obLWwux cBOMCTBax meTan-
NoB:

— Mpw 06bIYHBIX YCNOBUSAX HAXOAATCA B TBEPAOM COCTOAHUMN (KpOMe PTYTU), XapaKTEPM3YIOTCA BbICOKOM
TeMNepaTypoit NaaBaAeHUA, NIOTHOCTbIO U TBEPAOCTbIO;

— O61apaloT MeTannmMyecknm baeckom (oTpaskatoT cBeT);
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— XopoLo NpoBoAAT TENJIO U 3EKTPUYECTBO;

— MNnactnyHbie;

— PaclwmpsatoTtca npu HarpesaHuu.

YunTtenb NosiCHAET YTO XapaKTepPHble CBOMCTBA MeTannos 0byC/0BAEHbI HAIMYMEM B HUX METaNAu-
YeCcKoW cBA3W. BBMAy TOro, YTo B MeTanNax 3NEKTPOHbI cnabo NPUTATMBAOTCA aTOMHbIM AZPOM, OHM
JIETKO OTPbIBAOTCA OT aTOMOB U 3TU AEe/I0KaNN30BaHHbIE SNEKTPOHbI CYXKAT NPUYMHON BO3HUKHOBE-
HUA MNPOYHbIX CBA3EN MeXKAy 06pa3yloWMMUCA KAaTMOHAaMN MeTannoB. Kak pesyabTaT, MeTaanbl npea-
cTaBAsoT coboit TBepAble BellecTBa C BbICOKOM TeMNepaTypol NaaBAeHNsa U NAOTHOCTbIO. 3a cyeT ae-
JIOKaNIN30BaHHbIX 3/IEKTPOHOB OHM 06/71a4at0T METaNIMYECKMM BNECKOM, XOPOLLO NPOBOAAT TEMNO U
3NeKTPUYECTBO, ABNAAIOTCA NAACTUYHBIMU U PACLLMPAIOTCA NPU HAarpeBaHWM.

3aTem yuntenb npeanaraet yyalwMmcs BCNOMHUTL 06 o6pasyembix MeTanilaMmn MoHax U 06bACHAET, YTo
MeTa/l/ibl, OTAABas 3/IEKTPOHbI, NPEBPALLAlOTCA B COOTBETCTBYIOWME KaTUOHbI (Hanpumep, Li*, Na*, K*,
Mg?*, Ca?*, Ba?*, AI**, Cu* n Cu®, Zn**, Fe** n Fe®* n ap.) lanee yuntens KOHLEHTPUPYET BHUMAHME yya-
LLMXCA Ha pacnpocTPaHeHHOCTU MeTa/IoB B NPUPOAE, Y3HAET UX MHEHME U NPU HEeobXo4MMOCTU 3a-
AaeT HaBoZALMe Bonpochl (C KaKumMu sewyecmsamu, 6CMpeYarouumMucs 8 npupoode, bl 3HaKombl? Ka-
Kue U3 Hux codepxam memasnsnsl? 3Haeme /U 8bl, 8 COCMAB KAKUX 20PHbIX MOPOO 8X00am memassnsl?
n ap.). Janee yunutenb 4OBOAMT A0 CBEAEHMA yYalLMXCA, YTO FOPHbIe NOPOAbl, 06pasytoLLne 3eMHYHO
KOpy, NpeacTaBnsatoT coboi cmechb pasHbIX BEWECTB. ITU ropHble NOPOoAbl Pa3/inyaoTca mexay cobol
Mo cOoCTaBy M B UX COCTaB BXOAAT pa3NinyHble coeanMHeHMA BObLIMHCTBA METaNN0B (COMM, OKCUAbI U
Ap.) HekoTopble U3 ropHbIX NOPOA UCNONBL3YIOTCA ANA NOAyYeHUAa meTannioB. Takue ropHble Nopoabl
Ha3blBaloTCA pyaamu. Ecnm B KabuHete XMmum nmeeTcss Habop MUHEPAsoB, yYUTENb MOMKET NPOAEMOH-
CTPUPOBATb UX yYalLMMCA B HarnagHo popme, U, CBA3aB U3y4aeMYo TEMY C PeasibHOM KM3HbIo, No-
BbICUTb MHTEPEC K YPOKY M caenaTb obyyeHne 60see 3anOMUHAOLLMMCA.

3aTem yuynTenb coobLLaeT, YTO HEKOTOpble MeTanbl (3010To, NNaTUHa, cepebpo 1 Ap.) BCTpeyaloTcs B
3eMHoOI Kope B cBo6ogHOM BMAe. B 4ONONHEHWE yuUTENb TaKKe MOXET OTMeTUTb, YTo B Asepbaii-
[AyKaHe BCTpevaloTcs pyabl pas/iMiyHbIX META/IIOB, M MPUBECTM B KauecTBe NpUMepa pyabl, CoaeprKalime
»eneso (dawkecan), meab (Fegabek), 301070 (Fepabek), cBUHeU-UMHK (Punmnsyait), monnbaeH (Mapa-
rayan), antomumHuii (3ennmk).

Yuutenb HanpasnaeT BHUMaHMe yyalmxca Ha 610k “[eatenbHocTb”. B aTom 6aoke
onucbiBaeTcs oAMH U3 CnocoboB MOJlyYEHUS METannoB (MeTansibl BOCCTaHaB/AMBAIOT M3 OKCUMAOB C
MCNoNb30BaHMEM MOHOOKcMAA yrnepoga). OCHOBbIBasACb Ha 3ToM MHPOPMALMK, yyallmecs roToBaT
OTBETbl Ha NpeAcTaB/ieHHble BONpochbl (Ha 0CHOBAHUU KaKOU peakuuu MOMCHO MOosay4UMb Xeneso U3
oKcuda xcenesa(ll) u okcuda ucenesa(lll) c ucnonb3osaHuem 8biLEYKA3AHHO20 Memooda? Kak MoMHO
noaAy4umMs YUHK U3 cynbghuda YuHKa? KaKumu ypasHeHUAaMU Orucbi8aromcs npomexarouue peakyuu?
Bo3moxcHo nu noayyeHue memannos Na, K, Ca, Al u Op. makum xce cnocobom, ecsau U3eecmHo, 4Ymo
OHU peazupytom ¢ yenepooom, obpazys cmabunsHole coeduHeHuUs? ObocHylime ceoli omeem.)
YcTaHaB/AMBaAETCA, YTO BOCCTAaHOB/MIEHME OKCMAOB Kese3a ¢ nomouwbto CO npoTeKaeT cneaylowmm
obpasom:

FeO(ts) + CO(r) £> Fe(tB) + COy(r)
Fe,0s(TB) + 3CO(r) L 2Fe(TB) + 3CO4(r)

Na, K, Ca, Al n apyrve akTMBHblE METaNNbl HEBO3MOXKHO MONYYUTb YKa3aHHbIM CNOCOBOM, MOCKONbKY
OHW pearupytoT C yrneponom ¢ o6pasoBaHUEM YCTONYMBbLIX COEANHEHWNA. ITO OOYCNOBAEHO TEM, YTO
NPV AaHHbIX YCN0BUAX 06Pa30BaBLUMIACA B pe3yabTaTe BOCCTAHOBEHMA MeTa/ll BCTYNaeT B peakLMIo C
yrnepofom. [ns noayyeHua UMHKa U3 ero cynbduaa cHavana cynbodua LMHKa nogsepratoT obxKury ¢
NnoslydeHMEM OKCMAA UMHKA, A 3aTEM MOJIYYEHHbIN OKCUA, LMHKA BOCCTaHaB/IMBAOT MOHOOKCUAOM Yr-
nepopa. To ecTb, NoNyYeHMe LMHKA U3 cynbduraa UMHKA NPOTEKAET COMNacHO CNeayoLLmMm ypaBHEHUAM
peaKkuni:

t
2ZnS(tB) + 30,(r) = 2ZnO(TB) + 250,(r)
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t
ZnO(TB) + CO(r) = Zn(tB) + COx(r)
ELLGINIG IS VynTens npegnaraet yyalums BbIMOAHUTL 33a4aHus M3 pybpuku “MpumeHuTe
nosiydeHHble 3HaHUA". B 3Tom B10Ke NpeacTaBaeHbl TPU 3a4aHuA.

1. YKaXKuTe BOCCTaHOBUTEb M NPOAYKT BOCCTAHOB/IEHMNA B peaKLum, onucbiBaemomn YpaBHEHNEM

FeO(TB) + CO(r) i> Fe(ts) + CO,(r).

[Omeem.lpu soccmaHosneHuu okcuda cenesa(ll) MOHOOKCUOOM yenepoda cmereHb OKUCAEHUSA
»enesa usmeHsemcsa om +2 0o 0, a cmeneHb OKucneHus yanepoda —om +2 0o +4 (Fe*? — Fe’, C*? —
C*). MocKonbKy Heneso npuHUMAem 3AEKMpPOHbI, OHO ABAAEMCA OKUCAUMENEM U
80CCMAHABAUBAEMCH, A yenepod omodem 37eKMmpOoHbI, C1e008amMesbHO, A8A5emcs 80cCMAHosUMenem
u okucaaemcs. Takum obpaszom, CO — soccmaHosumens, a Fe - npodykm 80CCMAHOBAEHUA.]

2. 13 300 Kr meaHoM pyabl, coaeprKaller 2% meaun, 6b110 nonyyeHo 4,8 Kr mean. PaccunTaiiTe BbIXo,
NnpoAyKTa B NPOLIEHTaX.

[Omeem. Paccyumesieaemcsa 2% om 300 Ke:

300 ke — 100%

XKe —2%

X=6Ke

Bbixo0 = 4,8 - 100/ 6 = 80%)]

3. Muput (FeS;) — oaHa U3 KenesHbix Py, BCTpeyatowmxcsa B npupoge. MNpu ero cropaHunu
obpasytotca okeug, kenesa(lll) n guokeua cepbl (peakuus |). eseszo MOXKHO NOJIYYUTb NYTEM
BOCCTAHOB/IEHMA NOJIYy4EHHOTO oKcuaa enesa(lll) moHookecmaom yrnepoga (peakuwms Il). Hanuwute
YpaBHEHMA peakLmi I nll npaccTaBbTe KOIGOULMEHTDI.

[Omesem.

t

4FeS, + 110, > 2Fe,03 + 850,
t

Fe;O3 + 3CO — 2Fe + 3CO;]

Ha sTom aTane ypoKa yuynTesib NpoBOAMT C YUYaLLMMUCA Pa3bACHUTEIbHOE 06CyKaeHne
BOMPOCOB, NpeAcTaB/ieHHbIX B pybpuKe “MNpoBepbTe Noay4YeHHbIe 3HaHUA".

1. Mo Kaknum CBOMCTBaM MeTaNN0MAbl OT/IMYAKOTCA OT METAIZIOB U HEMETANNOB?

[Omeem. B omau4yue om mMemanno8 Memasnoudsi Xpyrnkue, d 8 omau4yue om Hememansnoe —
meepobie, umerom baeck u npoeodam, xoms u c/a1a60, anekmpuyeckuli Mok (OmHOCAMCSA K noaynpo-
B800HUKAm).]

2. Kaknmu xapaKtepHbIMM cBOMCTBaMM 061a4at0T MeTansbl?

[Omeem. [lpu 06bIYHbIX yCA0BUAX HAXO00AMCA 8 meepdoM COCMOAHUU (Kpome pmymu),
Xapakmepusytomcs 8biCOKol memmnepamypoli naassaeHus, naomHocmoto U meepoocmeto, obsaadarom
memasnnu4yeckum 61ecKkom (ompaxcarom ceem), Xopowio NPosodasm Mernso U 3AeKkmpu4yecmso, A6/5-
romcs NAacCMuU4YHbIMU, PACWUPAIOMCA NpU HaepesaHuu. |

3. Noyemy MeTan/bl NNACTUYHDI B OT/IMYME OT HEMETANNO0B?

[Omeem. [MockonbKy 8 amomax Memasnos 371eKmMpoHsl c1abo npuma2U8aOMCcA K A0PY, OHU f1e2Ko
0mMpbIBAOMCA OM AMOMO8 — MAKUM 06pa30M 06pa3yromcs 0ea0KAAU308AHHbIE 31eKMPOHbI. 3a cHem
0es10Ka1U308AHHbIX 3/1eKMPOHO8 MeMAsiabl UMEM XapakKmepHbil 67ecK, naacmu4Hel, X0powo npo-
800AM Mens/0 U 31eKmpu4yecmaso, pacuupaomca npu HazpesaHuu. ]

4. Kakne meTansibl He BCTpeYatoTca B npupose B cBoboaHOM Buae?

1. Ag 2.Fe 3.Zn 4. Au 5.Ca 6. Al

[Omeem. bonbwuHcmeo memassnos (Fe, Zn, Ca, Al) Haxodamcs 8 npupode 8 sude coeduHeHul, a He-
Komopele memansesl (Ag, Au) — e ceobo0Hom sude.]

5. PaccuntaiiTe 06bEM MOHOOKcKAA yrnepoga B amtpax (npu 20°C u gasneHmm 1 atm), HeobxoaMMbIi
ONA nosiydeHns 28 Kr »kesiesa no ypaBHeHuto Fe;0s(t8) + 3CO(r) — 2Fe(TB) + 3CO4(r).
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[Omeem. Kak cnedyem u3 ypasHeHuUs peakyuu, npu obpazosaHuu 2 monab (112 2) wene3a pacxooy-
emca 3 monb (72 naumpa) MoHOOKcuda yenepoda. Toeda 06vem MOHOOKCUOA ya1epood,
u3pacxo008aHHOR20 rpu rosayyeHuu 28 Ke (28000 2) »ene3a, MoOXHO Halmu, KOK MOKA3aHO HUMe:

1122 - 72 aumpa
280002 — xaumpos
x =18000.]

dopmaTuBHOE OLeHUBaHKE

KpuTtepum oueHuBaHus

MaTtepuanbl oueHuBaHuaA

O6bACHEHWE NONOXKEHUA METANN0B B NEepPUOANYECKON
Tabavue 1 ux obLmx GU3NYECKNX N XMMUYECKMX CBOUCTB

MoTuBaums, onpoc, 3agaHune

CpaBHeHMe MeTanoB, HeMeTaNN0B N METANNONA0B

Onpoc, 3agaHue

Ob6bACHEHWE HAX0XAeHUA MeTaN/I0B B MPUPOLE, CoCTaBe-
HWe ypaBHEHUI peaKLmit NoNyYeHNa MeTaNN0B U3 pPya U
npoBeAeHNe PAcYeToB MO 3TUM YPaBHEHUAM.

[eatenbHOCTb, ONPOC, 3aKpenaeHune, 3agaHue

LLlenoyHble meTannbi (2 yaca)
® YyebHuK: cTp. 9
e Pabouasn TeTpaab: CTp.5

Tema 4.2

MNoacTtaHpapTol 9-1.1.1

YeCKUX CBOMCTB B rpynnax.

Lenn 06yHeHVIF| OnpegenAaeTt NONOXKEHME LWEeNOYHbIX METaNN0B B nepmop,w-lecr(oﬁ Tab-
nuue un obbAcHseT XapakTep UasmeHeHnA aTOMHOIro pagmnyca n metannn-

OnNMCbIBAET HAXOXKAEHMWE LLE0YHbIX METANI0B B MPUPOLE U UX CBOMCTBA.
CpaBHMBAET XMMUYECKYHO aKTUBHOCTb LLLENOYHbIX METa/108 1 3aMnuCbl-
BAET YpaBHEHMUA BaXKHEMLUNX peaKLmii, NPOTEKaoWMX C MX y4acTMeM.

Hasbikn XXI BeKa MHTEpPaKTUBHOCTb, COTPYAHNYECTBO, yMEHNE 06OCHOBbIBATbL CBOE
MHEHMWE, KOMMYHUKATUBHOCTb, 3HaHWe MeToA0B cbopa MHGopMaLuUm npu
NnpoBeAeHUN UCCAe0BaHNIA, UCCNeA0BaTEIbCKME HAaBbIKM

BcnomoratenbHble cpes- | MNepuoanyeckaa Tabavua, WenoyHble MeTannbl, 06pasLibl FOPHbIX MOPOA,
cTBa WK UX U306paKeHMs, NOCyAa U3 CTeKNA, MUHLET, HOX, GUAbTPOBaNbHAA
6ymara, "MTUIN, HaTPUIA, Kanui, pacteop peHondTanenHa

DNEeKTPOHHbIEe pecypchbl

KpaTKuii nnaH ypoka

MoTtusauua. O6¢cyKaeHe NCNOoIb30BaHWUA INTUA B aKKyMyAaTopax M 6aTapeiikax.
O6bsAcHeHue. OnpeaeneHune NONOKEHWNA LLENOUYHbIX METANI0B B Nepuoguyeckoi Tabavue, obbacHe-
HWe XapaKTepa U3MEHEHNA aTOMHOTO paguyca U MeTaNIMYecKMX CBOMCTB B rpynnax, onnucaHue
HaXOXKAEHWA LLEeSIOYHbIX META/IIOB B NPUPOAE U UX CBOWCTB, CPAaBHEHNE UX XMMMUYECKOM aKTUBHOCTM
M COCTaB/IeHWNEe YPaBHEHUI BaXKHEMLINX peaKLnUit C UX y4acTUeM.

UccneposaHue. MNposeaeHne peaKkumii B3aMMOAENCTBUA WENOYHbIX META/IIOB C BOAOW U CpaBHEHUE

WX aKTUBHOCTM B 3TUX PEAKLUAX.
3aKpenneHue. YuyebHuK: 3ag,. No1-2. PT: Ne1-10.

OueHuBaHue. OnpeaeneHne NONOXKEHMUA LLLENOYHbIX MeTa1I0B B Nepuoaunyeckon tabanue, obbacHe-
HUe XapaKTepa U3MEHEHUA aTOMHOTO Paanyca U MeTaNIMY4eCcKMX CBOMCTB B rpynnax, OnMcaHMe Haxox-
OEHUSA LWEeNoYHbIX MeTaNIoB B NPMPOAE U UX CBOMCTB, CPAaBHEHME UX XMMWYECKOM aKTUBHOCTU U CO-
CTaB/IeHME YPaBHEHWI BaXKHENLLNX PEAKLMN C UX YyHaCTUEM.
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Yuutenb npeasaraeT yyawmMmca 03HaKOMUTbCA C NpeacTaBAeHHbIMU BO BBEAEHUW CBe-
AeHuAMU. Nocne 03HaKOMIEHUSA yUaLLMXCA C MHGOPMauuen yuuTenb opraHnsyeT obcyKaeHue, Hauu-
Has c Bonpoca “lMoyemy 8 Hawe epemMs AuMul-uoHHble bamapeu Haxo0am 6osee WUpPOKoe npume-
HeHue?” Yyawmeca MoryT AaTb Pa3/IMyHble OTBETbl Ha 3TOT BOMNPOC. Hanpumep, oHU cnocobHbl A40Aro
COXPaHATb IHEPTUIO U UX MOXKHO NepesapsakaTb; HECMOTPA Ha HebobLluMe pasmepbl OHW HaKaMnAMBaloT
3HAUYUTE/IbHbINM 3anac aHeprum, obieryan ncnonb3oBaHMe MOBUAbHbIX TenedOoHOB, NAAHLIETOB U HOYT-
b6yKOB, a TaKKe obecneuymBas paboTy anekTpomobuiei; oTandyatotca 6onee ANUTENbHBIM CPOKOM
Cny»bbl MO CPAaBHEHMIO C HEKOTOPbIMU APYrMMK TUNamm b6aTapein n He TpebyeT YacToi 3ameHbl U T.A4.
Mpy HEOBXOAMMOCTU YUUTENIb MOXKET 334aTb YYalMMCA HAaBOAALLME BOMPOCHl. 3aTem obcyXaeHue
npoaosixKaetca sonpocom “Kakue ewé ucmoYyHUKU sHepauuU 8aM U38eCmHbI?” B CBOMX OTBETAX yyallm-
€CA MOTYT YKa3aTb CO/IHEYHYHO SHEPTUNIO, SHEPTUIO BETPA, SHEPTUIO TONIMBA, ALEPHYIO SHEPTUIO U T.4.
3aTem yumnTesb U3naraet CBeLAeHUA O WeNoYHbIX MeTannax. OH 4OBOAMUT 0 CBeAEeHUs
yYalLMXcs, YTO 3TM MeTa/bl pacnosnoKeHol B 1-i rpynne (IA) nepuogmnyeckoi Tabaumubl, 4To B 3Ty
rpynny BxoaaT auTuit (Li), HaTpwuit (Na), kannit (K), pybmanit (Rb), uesuit (Cs), dpaHumit (Fr) n dbpaHumii
ABNAETCA PAAMOAKTUBHBIM 3/1IEMEHTOM, LEMOHCTPUPYET BblLECKa3aHHOe B HarnagHoli ¢opme no ne-
puoauyeckon Tabaunue M 0cobo NoAYEPKMUBAET, YTO BOAOPOA HE OTHOCUTCA K LLENOYHBIM MeTasl1aM.
3aTem yuuTenb coobLaeT, YTo B NPMpPOLE LWeNoYHble MEeTa /bl BCTPEYAIOTCA B BUAE MUHEPANOB, TO
ecTb B dopme coeMHEHUIM, 3HAKOMUT yHaLLMXCA € Ha3BaHMAMM U dopmynamu Ux Hambosee pacnpo-
CTPaHEHHbIX B NPUPOAE MUHEPANOB U AEMOHCTPUPYET ANA HAFNAAHOCTU 3TU MUHEpPasbl MPU UX HaNU-
YU B XMMUYECKOM KabuHeTe.
[anee npenogasartesib 4EMOHCTPUPYET yYaLLULMMCA IUTUIA, HATPUI N Kanuii (ecam 3T meTansbl ume-
toTcA B NabopaTopmm). Mpm 3TOM OH 3a0CTPAET UX BHUMAHME Ha TOM, YTO LLLE/IOYHbIE METal bl XPaHATCA
nofa, C/I0oeM KepoCuHa, co3gaeT ycoBUA ANA TOro, YTo6bl yyalmecs Moran 6e30nacHo KOCHyTbCA Me-
Ta/IJIOB HOXOM, M Mpeg/iaraeT NepeyncimTb UX CBOMCTBA. [pn 3TOM yuynTeNb aKLEHTMPYEeT BHUMaHUE
YYalLMXCA Ha TaKMX CBOMCTBaAX, KaK LBET, TBEPAOCTb, MJIOTHOCTb U ApP., U NpU HeobxoAnMMOCTH 3a4aeT
HaBoAALLME BOMPOCHI. BbIABAAETCA, YTO LLEe/I0YHbIE METANIbI:
- MMetoT CepebpucTbii UBET, XOPOLLIO NPOBOAAT 3N1EKTPUYECKUI TOK M TENSO;
- WX XPaHAT NOJ C/I0EM KepOCHHa 13-3a BbICOKOM aKTMBHOCTM (NPU KOHTAKTe C BO34YXOM OHU
pearnpytoT ¢ KUCI0POLOM M COAEPHKALLMMMCA B BO3AYXE BOAAHBIMU Napamm);
- msaAr4ye 60/bLUMHCTBA META/IIOB U PEXKYTCA HOXOM, UX TBEPAOCTb YMEHbLUAETCA OT INTUA K
Le3uto (MMTUI pe3aTb HOXKOM TPYAHEE, YEM APYTUE LLEI0YHbIE METANbI);
- nerye 6ONbLWIMHCTBA METANNOB (MPY NOMELLEHUN UX B BOLY OHM BCM/IbIBAIOT HA NOBEPXHOCTb
BO/bl U B3aMMOAENCTBYET C HEN);
TEMNePATYpbl NAABAEHNA N KUMEHUA HUNKE, YEM Y APYTUX METANNOB.
3aTem yuuTenb HanpaBaseT BHUMAHME yYawmxca Ha 6ok “eatenbHocTb”, npegna-
raeT MM CPaBHUTb XMMMUYECKYIO aKTUBHOCTb IUTUA, HATPUA U Kanus, NpeaocTaBaseT UM Heobxoanmble
NPUHAANENKHOCTU M AAET yKasaHWe cTporo cobatoaaTb npasuaa TexHMKM 6esonacHoctu (Npm paboTe ¢
LLEeNOYHBIMKU MeTaNaMKN HeobxoauMo cobatoaaTb Npasuaa 6e3onacHOCTH, a ONbITbl NPOBOAMUTD B Bbl-
TAXKHOM LWKady C NCMONb30BAHMEM 3aLUMTHBIX OYKOB). YUalLmecs 3HaKOMATCS C XOL40M SKCNEPUMEHTA,
3aTem AenATCA Ha rPynnbl U NPUCTYNAtoT K BbIMOAHEHMIO ONbITOB. [anee yuntenb opraHM3syeT o6Cyx-
OeHune, 0bpaTMBLUMCL K HUM € Bonpocamu: "Ymo ebl Habawdanu? Kak ebl moxceme 0b6bACHUMb pe-
3ynemamei ceoux Haba0eHUl?” Yyalwmeca MOryT 4aTb Pa3Hble OTBETbI, HANPUMEP: “AUTUIN, HATPUI U
KaNMi HAaYMHAOT ABUraTbCA MO NOBEPXHOCTM BOAbl”, “BO BPeMA NPOTEKaHMA peakuum 06pa3oBannch
ny3blpbKK rasa”, ”paCTBop CTa/l MaMHOBbLIM”, “HaTpui /J,eranm bbicTpee nnTna”, “kannin pearmposan
Hambonee bypHO”, “Bblaenatolmiica ras BocnaameHunca” n 1.4. ObeyxaeHne NpoLoNKaeTcs BONpo-
com “Kakol memarnn peaauposan c 8o0oli bbicmpee? lMoyemy?” YcTaHaBAMBAETCS, UTO Ka/ni pearu-
pyeT ¢ BoAol ¢ Hanbosnbllel CKOPOCTbIO (OH aKTUBHEE MepemellLaeTca No NOBepPXHOCTM BOAbI, a ny-
3bIpbKW rasa BblAeNATCA NpU 3ToM 6osee MHTEHCUBHO). ITo 0byCcNOBAEHO TEM, YTO B Fpynne cBepxy
BHM3 aTOMHbIV PaanycC LLENOYHbIX META/INIOB YBEIMYNBAETCSA, NPUTAKEHNE 3/IEKTPOHA BHELIHETO /107
K aTOMHOMY f4py ocnabeBaeT, BC/IeACTBME YEro OTAa4a 3/1EeKTPOHA aTOMOM obneryaetcs u Xummye-
CKaa aKTMBHOCTb BO3pacTaeT. AKTMBHOCTb 3TUX METanN0B nameHaeTca B paay: Li < Na < K. WHorga
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ob6pasyoLmnincs rasoobpasHbIi BOAOPOS MOMKET BOCNIaMEHUTLCA 3@ CYET TENNOTbI, BbIAENAOWENCA B
XO4e peaKkunmn HaTPUA U Kanma c Bogoin.
3aTem yumTenb nocpeacTBom Bonpoca “Kakue ypasHeHUs 8bl bbl npedsaoxcuau 018 onucaHuUsa Npouso-
weowux peakyuli?” npegnaraeT y4alWMMCa COCTaBUTb YPaBHEHMA peaKkuunii LWeloYHbIX MeTannos C Bo-
noin. Onpepennetca, YTo peaKkumMm NPOTEKAOT COMMAcHO CAeAyOWMM YPaBHEHNAM:
2Li + 2H,0 — 2LiOH + H;
2Na + 2H,0 — 2NaOH + H;
2K + 2H,0 — 2KOH + H;

3aTemM yumTenb OO6BACHAET YYALLMMCA, YTO LLENOYHbIE MEeTal/bl aKTUBHO pearnpyoT C
X/I0POM M KUCNOPOAOM, M 3aMMUCbIBAET HA AOCKE YPaBHEHUA 3TUX peaKumit. CoobLLaeT, YTo Npu B3au-
MOAENCTBUM C XJI0POM 06pa3yloTCsA UX XI0PUAbI, @ MPY B3aUMOAENCTBUM C KUCAOPOLOM — OKCUA, K-
TUS, MePOKCUA, HAaTPMA U CYNepoKCUg, Kanus.

Yuntenb npeanaraeT yqyawmMmca BbINOAHWUTL 334aHKA U3 pybpukm “NMpumeHuTe no-
NlydeHHble 3HaHUA". B 3Tom 610Ke AaHbl 4Ba 334aHUA.
1. MNpu B3aMMOAENCTBUM C YINIEKUCIbIM FA30M COeAMHEHUs, 0OpasytoLWwerocs Npu CropaHnmn HaTpus B
KMCNopoAe, NoAy4atoTcsa KapboHAT HAaTPUA U KNUcnopoa,. HanuwunTe ypaBHeHWe peakumm 1
pacctaBbTe KO3PPULMNEHTDI.
[Omeem. NopeHue HAMpuUA 8 KUCA0POOE NPoUCXo0um, KaK NMOKA3aHO HUM(e:

2Na + 02 — NGzOz
MocKkonbKy npu 83aumodelicmsuu nepoKcUuOa HaMpPUs ¢ yeneKucasiMm 2a3om obpasyromcs KapboHam
HamMpus U KUca0poo, ypasHeHue peakyuu bydem umems 8uo:
2Na,0;, + 2CO, — 2Na,CO3 + 02.]

2. Paccuutalite 06bEM Bogopoaa (B amtpax; npu 20°C u 1 aTm), obpasoBaBLLerocs B pesyabTaTe
peakuun BzaumoaencTemna 92 r HaTpUs ¢ BOAOW, YYMUTbIBASA, YTO BbIXOA NPOAYKTa peakumum
coctasnset 90%.
[Omeem. CHa4ana Ha ocHosaHuUU ypasHeHus peakyuu 2Na + 2H,0 — 2NaOH + H;
paccyumeligaemca ob6vem 2a3006pa3H020 8000poda, Komopelli 0oxeH o0bpazosamecs npu
s83aumodelicmauu 92 e Hampus ¢ 8o0ol:
46 2 Na — 24 aumpa H;
92 2 Na — x numpos H;
X =48 numpos
Ucxo0s u3 moao, Ymo 8bixo0 npodykma paseH 90%, o06vem obpazosasuwiezocs sodopoda = 48 - 90 /
100 = 43,2 numpa.]
Ha aTom 3Tane ypoKa yuntenb NpoBOAMT pasbAcHUTENbHOE 0b6CyXaeHne BONPOCOB,
npeacTaBaeHHbIX B pybpuke “MpoBepbTe NosyYyeHHble 3HaHus".
1. Kak M3meHATCcA NAOTHOCTb, TeMnepaTypa NAaBAEHUA U TBEPAOCTb LLLEOYHbIX METANIOB B
33aBMCUMOCTM OT UX NOPALKOBOro HOMepa?
[Omeem. [TnomHOCMb Wesn04YHbIX MEMAs/108 8 OCHOBHOM 803pacmaem, @ memnepamypa naasneHus
noHuxcaemcs.]
2. Onpegennte NPoayKTbl, NOJYYEHHbIE NPU PeaKUUAX B3aMMOLENCTBUA HAaTPUA C XJIOPOM U BOAOWN.
[Omsem.
2Na + Cl; — 2NaCl
2Na + 2H>0 — 2NaOH + H,.]
3., NepenuwuTe Tabnuuy B TeTpaab, onpeaenvTe BepHble (V') u HesepHble (X) yTBepxaeHua ans
HaTpuA U Kanus.

YTBepaeHua BepHo HesepHo
ABnAOTCA BOCCTAaHOBUTENAMM
PasnnualoTcAa No YMcay 3/1EKTPOHOB HA BHELIHEM 3/IEKTPOHHOM
cf10e X aToMoB
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Pasnnyatotca no naoTHOCTHU

Mpu B3aMmoaencTBMm C BOAON 06pasytoT WENOUN

BcTpeyvatoTcs B npupoae B cBO6oaHOM BUAE

B coegnHeHnAX NpoABAAIOT CTENEHb OKUC/IEHUA +1

[Omeem. Huxce npedcmasseH 3a8epweHHbIl 8apuaHmM mabauybi:

YmeepxcoeHus BepHo HeesepHo

Asnaromca eoccmaHosumenamu v

Paznuuaromcs no 4ucay 3AeKmpoHo8 Ha BHEUWHEeM 3/1eKMPOHHOM X
cf10€e Ux amomos

Paszauvaromca no naomHocmu v

Mpu 83aumodeticmesuu ¢ 8000l 0b6pasyrom wéno4u v

Bcmpeyatromcs 8 npupode 8 ce0600HOM sude X

B coe0uHeHuAX nposAeasaom cmerneHb OKUC/AeHUSA +1 v

3. B cooTBeTcTBUM CO ceayrowmmm cxemamm Hannwnte ypaBsHeHUA peaKLl,MVI 1 pacCtaBbTe

KO3pPMUNEHTDI.
Li,O 2
/ \
Li - LiOH
4
LiCl

[Omeem. YpasHeHus peakyuli umerom craedyrouwuli 8uo:
4Li + O, — 2Li,0

LiO + H,O — 2LiOH

2Li + 2H,0 — 2LiOH + H;,

2Li + Cl, — 2LiCl.]

¢OpMaTMBHOE oueHunBaHue

Kputepuu oueHnsaHumA

MaTtepuanbl oueHuBaHUA

OnpegeneHve NONOMNKEHUA LENOYHbIX METAIIOB B NEPUOANYECKOI Tab-
JMUE, PasbACHEHWE U3MEHEHWA aTOMHOTO Pagmyca U MeTalIMYecKuxX
CBOWCTB B rpynnax

Onpoc, 3agaHue

OnucaHne HaxoMXAeHUA LLENOYHbIX MeTaIoB B NPUPOAE U UX CBOMCTB

MoTuBaums, onpoc, 3agaHune

CpaBHeHMe XMMUYECKON aKTUBHOCTM LLENOYHbIX METANN0B U COCTaB/e-
HWEe ypaBHEHWNI BaXKHENLWMX peakumi ¢ UX y4actmem

JeaTenbHOCTb, ONpPOC, 3aKkpenne-
Hue 3ajaHune
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Kanbuuii. ecTkocTb Boabi (2 uaca)

Movzu 4.3 ® YyebHuK: cTp. 12
® Pabouasn TeTpaab: CTp. 8

MNoacTtaHpapTol 9-1.1.5

Llenn obyyeHus OnucbIBaeT HaXoXAeHWE B NPUPOAE WEeN0YHO3EMENbHbIX METANN0B
(B YacTHOCTM KanbLMA) U UX CBOMCTBA.
CocTaBnfieT ypaBHEHNA HEKOTOPbIX PEAKLMIA, B KOTOPbIE BCTYMAOT Kaslb-
LM 1 ero coeanHeHus.
Pa3bAcCHAET CyLHOCTb NOHATUA “YKECTKOCTb BOAbI” U UCCaeayeT Nyt ee
YCTPaHeHuA.

Hasbikn XXI BeKa MHPopMaunoHHaA aKTUBHOCTb, MHTEPAKTUBHOCTb, HaBbIKK

bacariglar COTPYAHUYECTBA, KPUTUUECKOrO MbIL/IEHWUA, BHECEHWA KOPPEKTUB B

CYLLEecTBylOLME NYTU PeLLeHns, 3HaHMe MeToaoB cbopa nHbopmauun
Npu BbINONHEHUWN UCCNEL0BAHUMI, UCCNEL0BATENIbCKME HABbLIKU, YMEHUE
064yMbIBaTb NYTH peleHns npobaembl

BcnomoratencHble cpea- | Mepuoguueckasn Tabavua, Kanbumii, 06pasLibl MMHEPANOB UAN UX U306-
cTBa paskeHUA, XMMUYECKNE CTaKaHbl, JI0XKa, CMPTOBKA, KoNba, BOAOMNPOBOA-
Han BoAa, MOPCKan BOAa, KONOAe3Han BOAA, IMMOHHAA KMCNOTa, Kapbo-
HaT HaTpuA, COAA, UAKOE MbINO

DNEeKTPOHHbIe pecypchbl

KpaTkuii nnaH ypoka

MotuBauumsa. MpoBeaeHne obCyXKAeHUs BOMNPOCOB, Kacatowmxca obpas3oBaHMA B YaWHWMKE HAKUMNu,
00YCNOBNEHHOTIO KECTKOCTbIO BOAbI.

O6bacHeHue. OnpegeneHne NONOKEHUA WENOYHO3EMENbHbIX META/IIOB B NEPMOAMYECKON Tabanue,
pa3bACHEHWE U3MEHEHUA UX aTOMHbIX PagMyCcoB M METaN/IMYECKMX CBOMCTB B npeaenax rpynnbl, a
TaKKe HaXoXAeHMA UX B NPUPOAE U CBOMCTB, COCTaBNEHNE YPAaBHEHWUIN BAaXKHENLLMX peaKLMii, B KOTO-
pble BCTYNatoT KafbLWUI 1 ero CoeANHEHUA.

UccnepoBaHne. CpaBHEHWME KECTKOCTM pPas3/IMYHbIX 06pa3uoB BOAbI M UCCAefoBaHWe crnocobos
YCTPaHEeHMA }KECTKOCTH.

3aKpenneHue. YuebHuk: 3ag. No1-3. PT: Nel-7.

OLEEHMBAHME. OnucaHve HaxoXKAeHWs B MPUPOAE LWEeNOYHO3EME/IbHbIX METa//IoB (B 4aCTHOCTU
KafibLMA) U UX CBOWCTB, COCTaB/IEHWE YPaBHEHUI HEKOTOPbLIX PEaKLUMN C y4aCcTUEM KanbLns U ero co-
eANHEHUN, pa3bsCHEHMNE CYLLHOCTU MOHATUA “»KecTKoCTb BoAbl” 1 ucciegoBaHMe cnocobos ee ycTpa-
HEeHUs.

Yuntenb HaNOMMHAET yYaLMMCA O IBIEHUM, C KOTOPbIM OHM YaCcTO BCTPEYatoTCs B NO-
BCEAHEBHOW KU3HU: MPU AANTENIbHOM KMNAYEHMM BOAbI B YaliHMKe Ha AHe obpasyeTca Hakumb. 3aTem
OH obpauwaeTrca K HUM c Bonpocamu: “C uyem cea3aHO obpazosaHue Hakunu? Kak oyucmume
npedmemsl om Hakunu?” BbicAylWwaB BO3MOMHble OTBETbl Y4YaLUMXCA, Y4YUTENb MepexoauT K
cneaylowemy 3Tany ypoka.

Yuutenb coobuiaet yyalmmea ceegeHna o6 anementax rpynnbi 1A v HanomuHaer, 4to
K HUM OTHOCcAaTcAa 6epunnnii (Be), mardmun (Mg), Kanbumii (Ca), ctpoHumit (Sr), 6apuii (Ba) u paguit (Ra)
M Ha3blBAlOT 3TMU 3/IEMEHTbI LLEe/I0YHO3EMENbHbIMU MeTannamu. OH AeMOHCTPUpPYeT Kanbumii (npu
HanuumMm B Nnabopatopmm) N 3HAKOMMT YUaLLIMXCA C ero CBOMCTBaMM. 3aTem npegnaraeT UM BCMOMHUTb
MHPOPMALMIO, U3YUYEHHYI0 MO y4ebHUKY Ana 7-ro Knacca (Men, U3BECTHAK M MPamop COCTOAT B
OCHOBHOM M3 KapboHaTa Kanbuus; Kanbuuin B Buae pocdarta comepKmUTca B OpraHM3me YesioBeKa B
coctaBe KocTeh WM 3y60B U T.4.), 3HAKOMUT WX C NPUPOLHLIMM COEAMHEHUAMM KanbLua U
OEMOHCTPUPYET A4 HarNAAHOCTU MMetoLWMeca B XMMUYECKOM KabuHeTe MUHepasnbl. 3aTemM yyuTenb
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3HAaKOMMT YYaLLMXCA C YPAaBHEHUAMM PEaKLMI KanbLma C KUCAOPOLOM W BOAOW, 3 TaKKe OKCUaa Kanb-
uMAa (HeraweHoM U3BECTU) C BOAOW, U OTMEYAET, YTO peakuma OKCMAa KasibLuMa C BOAOM Ha3biBaeTcs
“peakumeit raweHma nssectn”. Mo BO3MOKHOCTU yuMTE/Ib NPOBOAUT OMbIT U AEMOHCTPUPYET ee npoTe-
KaHWe B HarnagHom suae. B fononHeHWe OH HaNnoOMMWHAET y4YallMMCS, YTO, Kak UM U3BECTHO U3 yueb-
HMKa Ana 7-ro Knacca, gna 3alinTbl 4epeBbEB OT BpeanTenei nx cTBosibl 6enatT cMecbio ralleHol n3Bse-
CTV M BOApl.

3aTem yunTenb HanpasnAeT BHUMaHMe ydalmxca Ha 6aok “featenbHoctb”. 3aech
yyalliMeca y3HatoT O XeCTKOCTU BOAbI M cnocobax ee ycTpaHeHUA. [11A BbINONHEHUA 33aHWiA yunTensb
[EeNUT YHalMXCA Ha TPYNMbl U BbIJAET KaxJoW rpynne HeobxoAumble NpuHaanexHocTW. [pynnbi
3HaKOMATCA C Laramm NPeACTOALLErO OMNbiTa U NPUCTYNAIOT K €70 BbIMOJIHEHMIO. YUNUTE/Ib KOHTPOIMPYeT
1 Npu HeobxoaMMOCTM HanpasnaeT xof, paboTbl rpynn. Yyalimeca nepenuncobisato B TeTpaib Tabauuy,
npuBeseHHYI0 B Wware 1, 1 0TMeYaloT B Hell MoNyYeHHble pe3yibTaTbl. HuXKe npuseaeH NpaBubHbINA
3aBepLUEHHbIN BapuaHT Tabanupl:

O6pasey, Boabl Konnuectso neHbl (Mano/mHoro) | MEcTKocTb BoAbl (HU3Kan/BbicoKasn)
BoponposoaHasa Boaa MHoro Hu3kas
Mopckas Boga Mano Bbicokan
KonopesHana Boaa Mano Bbicokas

Mocne BbINOAHEHUA Waros 2, 3 1 4 yyalumeca nepenuncbiBatoT B TeTpaab Tabaunuy, NpMBeaeHHYI0 B Lware
5, 1 OTMeyYaloT B Hell CBOM HabaloaeHUs. HuKe npuBeAeH NpPaBUAbHbIV 3aBePLIEHHbI BapuaHT Tab-
U

OonbIT MEcTKoCTb g0 onbiTa | MKECTKOCTb NOC/E OnbITa M3meHeHne
(Hn3Kan/BbicoKan) (HM3Kana/BbicoKas) ECTKoCTH
KunayexHune BbicoKas HusKan MoHwuxkaeTca
JobasneHne NMMOHHOM
Bobicokas Hw3Kan MoHuKaeTca
KUCNOTbI
obaBneHune KapboHaTa
A P Bobicokas Hw3Kan MoHuKaeTca
HaTpuA

[danee yuntenn opraHnsyet obcyKaeHne Bonpocos “Ymo ebl Ha6A100aAU NPU 8bINOAHEeHUU waea 1?

Kak 6bl 8b1 06BACHUAU MPUYUHY 3mux HabadeHuli? Kakol u3 cnocobos, Ucrnosnb308aHHbLIX 8aMU MPU

8bIMnoaAHeHUU wae2o8 2, 3 u 4, okasasaca Haubosnee aghghekmusHbIM 048 ycmpaHeHus Hécmrkocmu?
4

Kakoli cnocob ebl 6bl npednoysau Ucnoab3oeams 8 GOMAWHUX yca08UAX?”, BbICAYLUIMBAET OTBETbI
yyalmxcsa U Npn HeobxoAMMOCTHM 3aZ1aeT UM HaBoAALLIME BONPOChI.

3aTtem yunTtenb 0606L1aeT OTBETHI YHaLUMXCA, AOMONHACT UX U Pa3bACHAET AB/EHMe.
BbifBnseTcAa, UyTo NpupoaHas Boaa boraTa cogepKaHmem MUHeEPanoB. BONbLWIMHCTBO 3TUX MUHEPAIOB
— CO/IM KanbuuMA U marHuna (Hanpumep, Ca(HCOs),, Mg(HCOs),, CaCl,, MgCl, n ap.). CoaepkaHue B Boae
MOHOB Kanbuma n marHua (Ca%* u Mg?*) Bbile NPUHATON HOPMbI Ha3bIBAETCA XECTKOCTbIO, a CaMa BOAa
— KeCTKoW Boaoi. MNpu 4AnTeIbHOM UCNO/Ib30BaHMM AJ1A MUTbA }KECTKOM BOAbl B OPraHn3me YeioBeKa
HaKan/aMBaloTCA COMN, TaK¥Ke B 3KECTKOW BOE MN0XO0 NEHUTCA MbIIO.

3aTem yunTesib NPOBOAUT CBA3b MEXAY 3TUMMU CBEAEHUAMU M MHbOPMaLMen U3 BBOAHOMN YacTU TeMbI
N 0BBACHAET YUALLMMCSA, YTO NPU KUMAYEHUU 3KECTKOM BOoAbl UAW e npu AobaBneHnn K Helt KapboHaTa
HaTpuAa HabNloAaeTCA MOHUMKEHUE ee KEeCTKOCTU B pesynbTaTe OCaXKAeHMsA codeprKaliuxca B Boge
noHos Ca%* 1 Mg?* 1 uTO »KeCTKOCTbIO BOAbl 0B6YCNOBAEHO 06pa3oBaHNE HAKUMK B YalHMKe.

[danee yuuTenb HanpaBaseT BHMUMaHMe ydalmxca Ha 6nok “Moaymain-06cyan-MNogenncs”. Ons Toro,
YTObbI yHaLLMECA CMOMAU OTBETUTb Ha NpeaAcTaB/ieHHble B 3ToM 610Ke Bonpocs! (Tpu KungyeHuu 8ods!
Hekomopsle conu, obycnaasnusaroujue eé Mécmrkocme, pa3ana2aromca ¢ Nosay4eHUem HepacmeopuMbix
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coneli, Komopoele 06paszytom Hakuns Ha OHe YaliHUKA. Kak 8bl dymaeme, MOXHO AU UCM0a16308aMb CO-
AAHYKO Kucaomy 0414 pacmeopeHua Hakunu? Ecau 6a, cocmassme ypasHeHUe peakyuu, Komopas rnpu
3amom npomekaem.), yauTeNb NnpeanaraeT UM BCOMHUTb MaTepUan, N3y4eHHbIn no yuebHukry “Xumuns”
Ana 8-ro Knacca. Yuyawmecs yCTaHaB/MBAlOT, YTO COMM, Obpasylowmecs npu KUNAYEHUM BOAbl —
KapboHaT Kanbuua U KapboHaT marHma, — BCTYNatoT B peakLUMio C CO/IAHOM KUCAOTON, NpeBpaLlasch B
pacTBOpMMbIE B BOAE COMMN — XNOPUA, KanbLMA U XJ0PUL MarHUs.

CaCOs + 2HCI — CaCl, + CO, + H,0

MgCOs3 + 2HCl — MgCl, + CO; + H,0
[anee yunTenb KOHLEHTPUPYET BHUMAHME yHaLLMXCA Ha NoaydyeHMmn anebactpa U3 BCTpeyatoLerocs B
npupoae CoeamHeEHUA KanbLma — NPUPOLHONo rMnca — M coobuwaeT, 4YTo anebacTp UCNoib3yeTcs B
CTPOUTENIBHOM AENE, @ TAKKE B MEANUMHE A7 HANOKEHMA FTMMNCOBbIX NOBA3OK. MNpn 06bACHEHMM YpOKa
He ciiefyeT NPeAcTaBAATb YHALWMMCA XMMUYECKME GOPMYbl U YPaBHEHUA peaKL i, OTCYTCTBYOWME B
y4ebHuKe.

m YuuTenb npeanaraer yyalMmMca BbINOAHUTb 3aAaHuA, NpeacTaBieHHble B pybpuke
“MpumeHnTe NonyyeHHble 3HaHMA". B aTom B/10Ke AaHbl TPU 3a4aHuA.

1. CytouyHas noTpebHOCTb OpraHM3ma YesioBeKa B KasnbLmu coctasasaeT 0,7 r. Paccuntante maccy
MOJIOKa (r), KoTopas 0becneynT cyTouHyto NOTPEBHOCTb OpraHM3Ma Ye/IoBEKa B KalbLuK, 3Has, 4TO
MaccoBas 404 Kanbuma B KOPOBbEM MOJIOKe cocTasaaeT 0,14%.
[Omsem. lMpuHsas maccy mosoka 3a 100%, moxcHO npoussecmu caedyrowull pacyem:
0,72— 0,14%
xe — 100%
x=500e.]
2. Mpwu npoKkanuBaHUKM KapboHaTa KanbLmMa 06Pa3yTCA OKCUA KabLMA U AUOKCUA yraepoaa.
KapboHaT Kanbuua maccori 500 r npoKanneaam B Te4EHWE 4INTENbHOTO BPEMEHMU, a Noc/e
oxNaxaeHna onpeaenmnm ero maccy. CKo/ibKo rpaMmmMoB OKcMAa KanbLma 06pa3oBasoch NpPu 3TOM,
€Cc/In Mmacca YMeHbLlKnnach Ha 22%?
[Omeem. Ha ocHosaHuu rpusedeHHbIX OGHHbIX COCMABAAEMCA ypPasHEHUE PeaKkyuu pasnoxeHus
KapboHama Kaneyus:
CaCO3; — Ca0 + CO;

Mpu4uHoli ymeHbWeHUA Maccel A8a3emcA abideseHue yeneKucao20 2asa. Maccy obpasyrowezoca
yas1eKucs1020 2a3a MOXHo Halimu, paccyumas 22% om 500 epammos:

500 - 0,22 = 110 2 yaneKucnozo 2a3a

Maccy nonyyeHHo20 OKcuda Kasbyuda MOXCHO paccyumame, ucxo0s u3 maccel yasieKucs10eo 2asa:

44 2 yeneKucnozo 2a3a — 56 2 okcuda KanvyuA
110 e yaneKucno20 2a3a — X 2 OKCUOa Kanbyus
x=1402.]

3. B pesysbTaTe peakummn B3aumoaencrtema 20 r cmecu, COCToALWEN M3 KanbUuUa U MarHus, ¢
n36bITKOM KMcnopoda bbino nonydeHo 31,2 r cmecn oKkenaoB. Paccuntante maccosyto gonto (%)
MarHma B UICXOLHOM CMeCH.
[Omeem. YpasHeHus peakyuli 2opeHUs Kaabyua u Ma2Hus umerom caedyrowuli suo:
2Ca + 0; — 2Ca0

2Mg + 0, — 2MgO
Kak cnedyem u3 ypasHeHull, yeenudyeHue maccel (31,2 —20= 11,2 2) npoucxod0um 3a cyem Kucsnopooa,
u3pacxo008aHHO20 Ha 2opeHue. Ecau 0603HaYumMe yucao mosneli Kanoyusa yepes X, a 4Yucsao mosel
MQO2HUA Yepe3 y, Macca rnpopeaauposaswie2o Kaabyua cocmasum 40x 2, macca mazHusa —24y e, om-
ctoda 40x + 24y = 20 2, a macca u3pacxo008aHHO20 Kucaopoda 16x + 16y = 11,2 2. N3 ypasHeHuUl
40x + 24y = 20
16x+16y =112
cnedyem:
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16y =8 uy = 0,5 mosb, mo2da macca maeHusa pasHa 24 - 0,5 = 12 2, a maccosas 0014 MmagHUSA 8 cmecu
- 12-100/20 = 60%.]

OIHEL 7138 Ha gaHHOM 3Tane ypoKa yvuTenb MNPOBOAWUT C YYaAWMMUCA PA3bACHUTENbHOE
obcyKaeHMe BONPOCOB, NpeacTaBAeHHbIX B pybpuke “MposepbTe nonyvyeHHble 3HaHUA”.

1. KakoBa 06buias anekTpoHHan popmysia WenodyHo3zemenbHbIX MeTannos? Kakyto cteneHb
OKMC/IEHUA OHU NPOABAAIOT B COEAUHEHUAX?
[Omeem. ns?, +2.]

2. B KaKkux MMHepanax coaepKUTCA KanbLmii B npupoae? Kakosbl XMMUYECKME GOPMY bl 3TUX
MUHepanos?

[Omeem. Kanbuyum (CaCOs), pocpopum (Cas(PO,);), npupooHsiii ecurnc (CaSO4 - 2H,0),
dosomum (CaCOs- MgCOs).]

3. OnpeaenuTe NyHKTbI B COOTBETCTBMM C Anarpammont diinepa-BeHHa.

Kanbumit | ) Bepunnuii

N\ \_ "

1) BxoauT B cocTaB raiéHom n3sectm

2) LLlenoyHo3emMenbHbI MeTann

3) AMdoTepHbI meTann

[Omeem. K wjeno04Ho3emenbHbIM Memannam omHocamcs oba memansna — Kanvyul u 6epunauli, 8
cocmas eaweHol uzgecmu 8xoo0um Kanbyul, amgpomepHbIM Memannom aeasemca bepunnull.]

4. B NpoOMbIWAEHHOCTU NPU NOAYYEHUM HEraWEHON N3BECTM PA3/I0KEHMEM U3BECTHAKA obpasyeTca
TaKxe yrnekucsblii ras. CKO/IbKO KIr U3BECTHSAKA, coaeprkalero 80% CaCOs, cieayeT pas/ioKuTb, YTobbI
nonyunts 12 m3 (20°C n aasneHue 1 atm) CO,?
[Omeem. PaznoxceHue KapboHamMa Kaasyus npomeKaem cozaacHo ciedyouemy YpasgHeHUIo:
CaCO3; — CaO + CO;

Ha ocHosaHuUU ypasHeHUA peaKyuu paccyumelgaemca macca KapboHama kanbyus, Heobxoo0umoz0
0nsa nonyveHus 12 m*® yenekucnozo 2asa:
100 k2 CaCO3 — 24 m? CO;
XK2 CaCOs — 12m°CO;

Xx=50ke
C yuemom moeo, Ymo maccoeas 0045 KapboHamMa Kanvyus 6 uzeecmHske 80%, 0518 pa3nomeHus
661710 83amMo 50 - 100/ 80 = 62,5 k2 uzgecmHaKa.]

cbO[."MilTMBHOE oueHunBaHue

KpuTtepum oueHuBaHus Martepuanbl oLeHUBaHuUA
OnuncaHWe HaxoXKaeHUA B NPUPOAE WEeN0YHO3EME/bHbIX META/0B Onpoc, 3agaHue
(B yacTHOCTM KanbLMA) U UX CBOMUCTB
CocTaBnieHWe ypaBHEHUIA HEKOTOPbIX PeaKL M C y4acTMeM KaibLms 1 MoTuBaLMsA, ONpOC, 3aKpenneHue,
€ro coeiMHeHuM 3agaHue

PasbAcHeHWe CyWwHOCTU NOHATMA “}KecTKoCTb BOLI,bI" W nccnegosaHme | MoTtusauma, AeATeNbHOCTb, ONPOC
cnocobos ee YyCTpaHeHuA
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MNepexoaHble anemeHTbl. IPOU3BOACTBO YyryHa U

ctanm (2 yaca)
® Yye6HuUK: cTp. 16

Tema 4.4

MopcraHpapThl 9-1.1.2

Talim magsadlari OnpeaenseT MNOJIOXKEHUE nepexoaHbliX METaN/I0B B MEPUOANYECKON
Tabaunue, NPOBOANUT CPAaBHEHME UX CBOMCTB C LLLENOYHbIMU METaNIaMMU.
OnucbIBaeT NPOLLECC MONYYEHMA YyTyHa.

OnucbIBaeT NpoLLeCcC NOAyYeHUA CTaau.

Hasbikm XXI BeKa YMeHune BblpaxKaTb CBOW MbICAU U BbICAYLLMBATL APYIUX,
MHPOPMALIMOHHAA FPAMOTHOCTb, MHTEPAKTUBHOCTb, HaBblK 064yMbIBaHUA
nyTen peweHna npobiemsi.

BcnomoratenbHble cpes- | MNeproanyeckan Tabavua, 06pasubl nepexoaHbix MeTannos, 0bpasupl
cTBa pyA VN1 NNaKaTbl C X U306paxeHnem

DNeKTPOHHbIE pecypcbl

KpaTKuit nnaH ypokKa

Motusayuma. O6cyKaeHMe NoNb3bl XKenesa AnA OpraHM3mMa YesoBeka u obnacten ero npPUMeHeHMUA.
O6bacHeHue. OnpeaenieHNe MOJIOKEHUA NepexoaHblX MeTa/I0B B nepuoamyeckon tabaunue,

CpaBHEHUe UX CBOWMCTB C LLEe/I0YHbIMU MeTaniaMu, OnncaHMe NPoLEeccoB NOAYYEHNS YyryHa U CTanu.
UccnepgoBaHue. PaccMoTpeHMe CyLLIHOCTU MPOoLLecca Noy4eHus YyryHa Ha OCHOBE CXEMbl ero npous-
BOACTBA.

3akpenneHue. YuebHuk: 3a4,. Nol1-2. PT: No1-8.

OueHuBaHue. OnpegeneHne MNONOXKEHUA MNEPEXOAHbIX METanloB B Nepuoguyeckon Tabauue,
CpaBHEHWE NX CBOMCTB CO CBOMCTBAMM LLENIOYHbIX METaNN0B, ONUCaHME NPOLECCOB NOMYyYeHMA YyryHa

W cTanm.

Yuntenb npegnaraet yyalMmMcs 03HaKOMUTBLCA C TEKCTOM, NpeacTaBAeHHbIM BO BBEAEHUM.
3aTem yuuTesnb, NPMHMMAs BO BHUMAHWE MaTepman, U3y4eHHbIN yyalmmmncs no yd4ebHuKy gnsa 7-ro Knacca,
HaunHaeT obcyKaeHune Bonpocom “Kak ebl Oymaeme, KAKUM 06pa3om xcenes3o nonadaem 8 opeaHusm?”
Ha aTOoT BOMpoOC yyalmeca MoryT oTBETUTb “BMecTe C NuLLein”, “;eneso cogepKUTca B TaKUX NPOAYKTaXx,
KaK MACo, NeYyeHb, pbiba ”, “ucnonbaya B nuwy 6060Bble pacTeHMsa U 3eneHb”, “c dpykTamu n osowamm”,
“npenapaTtoB enesa M BuUTamunHOB” © T.4. Ob6CyKAeHMe npogonxkaetca Bonpocom “K kakomy
3a60s1es8aHuU0 npusodum oeguyum xcesne3a 8 opaaHuzme?” Yyawmeca MOryT oTBETUTb: “MasioKpoBMe
(anemuA)”, “cnabocTb M u4yBCTBO YycTanocTu”’, “rosioBOKpyxeHue”, “ObicTpana yTomasemocTb”. 3aTem
yuuTenb cnpawunsaeT: “Kakosa ponb xesne3a 8 Hawel noscedHegHol wu3HU?” Ha 3ToT Bonpoc yyalimecs
MOTYT OTBETUTb A0OCTAaTOYHO NIETKO, HAaNpPUMep TaK: “ucnosb3yerca B cTtpouTenbcTse”, “ncnonbsyerca npu
Npou3BOACTBE aBTOMODOWAEN U pas/nYHbIX Npubopos”, “McrnosibayeTca nNpu CTPOUTENbCTBE MOCTOB M

~ 77

3aaHnit”, “Ucnonb3yeTca Npu M3roToBNEeHUN NpeameToB ObiTa”, “Ucnonb3yeTcs Npu NPoBeAEHUN Kenes-
HbIX gopor”, “ABNAETCA OCHOBHbIM CbIPbeM A/19 MPOU3BOACTBA CTA/IN U YyryHa” n T.4.

(o5 V(o131 [lanee yumTenb nepexoguT K cneayrolemy atany ypoka. CHayana oH um3naraet
CBEAEHMA O MOJIOKEHUU MEepPexomHblX MEeTannoB B nepuoamyeckolr Tabavue u 06 MX OCHOBHbIX
npeacTaBuTensx. YUnteb MOMKET OPraHM30BaTb O3HAKOMIAEHWE C HUMW B HarnsgHoh ¢opme. Ans
3TOr0 OH AEMOHCTPUPYET 0OpasLbl TAKMX NEPEXOLHbIX META/IIOB, KaK Kene3o, Mmeapb, UMHK U ap., a
TaKKe obpaseL, O4HOro M3 LLENOYHbIX METANN0B (HaTpuUA, Kanus), U npegnaraeT y4almmcs NpoBecTu
MX CpaBHEHMe. Yyalumecs yCTaHaB/IMBAIOT, YTO NMepPeYnCcIeHHblE METasibl TBEPXKE U NMPOYHEE LLeNoYy-

HbIX MEeTaNnos, o6nap,a|0T BbICOKOM NNOTHOCTbIO U BbICOKMMMU TeMnNepaTtypamum nnaBaeHuA (3a UCKNIO-
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yeHnem PTyTH). YUnTeNb KOHLEHTPUPYET BHUMaAHME yYalmxca Ha Tabaumue B y4ebHUKe M OHM MO AaH-

HbIM TabAunLbl CPAaBHUBAIOT CBOMCTBA Keje3a, Men U HAKEeNs CO CBOMCTBAMM HaTpuA. YUnTenb TaKkKe

coobuaeT, 4To LWeNoYHble MeTanbl 06pasyloT NpenmyLLecTBEHHO COMM 6enoro LBeTa, Toraa Kak 6onb-

LWMHCTBO COJelt NepexoaHblX 3/IeMeHTOB NPeacTaBAAoT cOboM OKpalleHHble coeanHeHus. Ecam Bos-

MOXHOCTM labopaTopumM NO3BOAAIOT, 3TU COMN MOXKHO NPOAEMOHCTPMPOBATD YHALMMCA ANA HArNAL-

HOCTW. 3aTemM yuymnTe/ib Hanpas/AeT BHUMaHMeE yyalmxca Ha 610K “3HaeTe aum BbI?”, yyalimecs 3HaKo-

MATCA ¢ MHGOPMaLMEN O LUIMPOKOM UCNOb30BaHMM NEePEXoAHbIX META/I/IOB B FOHYapHOM Aene (B YacT-

HOCTW, MPU r1a3yPOBKE KePaMUYeCKUX usgenni). Janee yumteno akLEHTUPYET BHUMAHME HA TOM, YTO

Hanbonee WMPOKO NPUMEHSEMbIM NEPEXOAHBIM META/IZIOM SIBAAETCA Kenes3o, U OTMEYaEeT ero Wupo-

KYIO OTHOCUTE/IbHO APYrux NnepexoAHbiX 31eMeHTOB PacnpoCTPaHEHHOCTb B Npupoge. 3aTem yuuTtens

MOACHAET, YTO }Kee30 06bIYHO MPUMEHAETCA B BUAE CNNABOB — CTajIn U YyryHa, — KOTOpble 0bnasatoT

Mo CPaBHEHUIO C Kene3oM 60osblueit MPOYHOCTbIO U BbICOKOW KOPPO3MOHHOM CTOMKOCTbIO. [anee oH

nepesoauT BHUMAHME Ha MNPOMbILLNEHHbIE NPOLLECCHl U OTMEYAET, YTO MPOMbILLNEHHOCTL 0becneyu-

BaeT NPOM3BOACTBO HYXKHbIX N0AAM TOBapOB, MO3BOAAET NOAYYaTb NOME3HbIE BELWECTBA U MaTepuanbl

U3 UMELIOLLLETrOCA CbIPbA, CTUMYIMPYET SKOHOMUYECKOE PA3BUTME, CNOCOOCTBYET NOABAEHMIO HOBbIX pPa-

604YMX MECT, CO3aET YCA0BMA NS PA3BUTUA TPAHCMOPTA, CTPOUTENLCTBA U TEXHONOMMIN, AenaeT BO3-

MOHbIM MPOM3BOACTBO METANN0B, TOMNNMBA, YAOOPEHUI 1 APYroi Ba)KHOW NPOAYKLMU, YTO B UTOre

YNIyYLIAET YCNAOBUA XKU3HW Ntogei. YuuTenb NoOAYEPKMBAET, HACKO/IbKO BAXXHO U MHTEPECHO U3yyYeHue

NPOMbILLIEHHbIX MPOLECCOB B OT/IMYME OT 3ay4nBaHuMA MHPopmaLmMm GaKTONOrMYECKOro XapakTepa.

3aTem yuyuTenb KOHLEHTPUPYeT BHUMaHWE yyallmMxca Ha npoLecce nponsBoaCcTBa

yyryHa. OH NpOCUT X PAaCCMOTPETb NPUBELAEHHOE B yYebHUKE N306paxKeHWe JOMEHHOM neuu (cTp.17)

M ONUCaHMe NPOTEKAoLWMX B HEW NpoLeccos. MOMXKHO TaKKe MCNOAb30BaTb NAaKaT, MANOCTPUPYIOLLMIA

YCTPOMCTBO AOMEHHOM Neyu. Yyalumecs camoCcToATelbHO 3HAKOMATCSA C MPOL,EeCCamm, EeXKaLLMMM B OC-

HOBE BbINJaBKM YyryHa, NOC/E YEro yumTe b OpraHn3yeT obcyKaeHue.

3aTem yuntesnb NOABOAMUT UTOTM 0BCYKAEeHMA M 0cOBO OTMEYAET creaytoLyto nocne-

[,0BaTeNIbHOCTb B MPOTEKaloLem npoLecce:

- KoKc cropaeT, pearnpys ¢ KNCIOPOAOM B COCTaBe ropavero Bo3ayxa;

- [Ounokeup yrnepona pearnpyet ¢ KOKCOM € 06pa3oBaHNEM MOHOOKCKUAA YINepoaa;

- MoHooKcua, yrneposia BOCCTaHaBAMBAET enes3o U3 pyabl N Kene3o HaKan/IMBaeTCA B KUAKOM
BUAE B HUXKHEW YacTu neyu;

- Tpumecw, B cocTaBe XKene3a yaanatoTca C NTOMOLLbI MU3BECTHAKA, KOTOPbIM AnA 3Toro A06aBaaloT B
neuyb.

Yyawmmcsa 4eMOHCTPUPYIOTCA YPaBHEHMA peaKLmnii, COOTBETCTBYHOLLME KaXK40MY 3Tany. YTobbl npu-
B/ieYb UX BHUMAHME K TEME, YUUTEeIb MOXKET TaK¥Ke NPUBECTU cneaytoline MHTepecHble CBeAeHUA:

- YyryH — oAMH M3 Hambonee ApPEBHUX NPOAYKTOB METANNYPIrMMK, UCNONb3yEMbIX YenoBekom. Ero
NpoOV3BOACTBO BMepBble Hayanocb B JJpesHem Kutae npumepHo 2500 net Hasag;

- [na npou3BoACTBA OA4HOM TOHHbI YyryHa TpebyeTca npumepHo 1,52 TOHHbI Kene3HoW pyabl;

- [JomeHHasa neyb paboTaeT HenpepblBHO. Ha HEKOTOPbIX KPYNHbIX METANNYpPruiyeckux 3aBoaax Ao-
MEHHbIe Neyn He OCTaHaBAUBaAlOT rogamu. OxnaxaaTb UX U 3aTem CHOBA 3aMyckaTb — BecbMa A0-
pPOrocToALLMin NnpoLecc.

- BbicoTa gomeHHoI neun moxet gocturate 30—40 meTpoB. ITO COOTBETCTBYET NPUMEPHO BbiCOTE
10—-12-3Ta)KHOro 3aaHumA.

- B npouecce nponssoacTBa YyryHa TemnepaTypa MoxKeT npnbaunxKatbca kK 2000 °C. 3To gaxKe Bbile
TemnepaTypbl BYJIKAHUYECKOW NaBbI.

- Kaxpgbin rog B mupe npounssogmtca okono 1,3-1,4 mappg TOHH YyryHa. ExerogHoe npon3BoacTBO
yyryHa B cpegHem cocTasaseT 6osee 170 Kr Ha KaXKAoro Kutensa 3emnu.

[danee yuntenb NoACHAET, YTO B NpOLLECCE MPOM3BOACTBE YyryHa HEBO3MOHO MOJIHOCTbIO OTAE/INTb
MMeloLLMECs NMPUMECH OT ¥Kees3a, U OTMEYAET, YTO YyTyH COAEPKUT MOMUMO Kenesa 4o 5% yrneposa,
a TaK)Ke B HEM OCTalOTCA Npumecu KpemHus, docdopa u cepbl. YumTenb 40BOAUT A0 BHUMAHUSA yya-
LLMXCS, YTO HA/IMuMe NpUMeceit AenaeT YyryH OTHOCUTENIbHO XPYNKMM mMaTepuanom. Yuntenb nogyep-
KMBaEeT, YTO MMEHHO MO3TOMY M3 COCTaBa YyryHa y4anatoT YacTb NpUMecei n Takum obpasom nosyyatoT
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CTafib, U HanNpaBAAeT BHUMAHWeE Ha NPON3BOACTBO cTann. OH ocobo BblgenaeT cneayroLLme NpoLecchl,

NexalliMe B OCHOBE MPOM3BOACTBA CTaM:

- HuaKkuii uyryH 3anmnBaeTca B neyb, Ha3blBAEMYIO KUCIOPOAHbIM KOHBEPTEPOM.

- B neub nogaeTca KMCA0poA 1 NOCTOPOHHKUE Npumech (yrnepog, cepa, pocdop, KpemHuii u ap.), pe-
arnpys ¢ KUCIOPOAOM, NPEBPALLLAIOTCA B COOTBETCTBYIOLME OKCUAbI.

- Mpwu pobaBneHnn B nedyb KapboHaTa KanbLMA 3TU OKCUAbI YAANAOTCA U3 Hee.

[Janee yuntenb noacHsaet, yto 6narogapsa 6onee HU3KOMY COAEPNKAHUIO NPUMECEN CTaNb NPOYHEE U

3NacTUYHEe YyryHa, BCAeACTBUE YEro HaxoauT bonee WMPoKoe NPUMEHEHNE B CTPOUTENIbCTBE U MaLLK-

HoCTpoeHMU. OH HanpaBAfeT BHUMAHME yYalLUMXCA Ha pa3gen “3HaeTe au Bbl?” U 3HAKOMUT UX C Npea-

CTaB/IEHHOM B pa3aene uHpopmaumei (B NPOMbILLNEHHOCTU KMCNOPOAHO-KOHBEPTEPHBIM Cocobom

Bcero 3a 40 MUHYT Npoun3BoAMTCcA 0Koo 350 TOHH CTanu cpeaHero KadecTsa.) MpeaioxKmB yyammes

pas/iMyHble NHHOMbITHLIE GaKTbl O NPOU3BOACTBE CTA/IM, MOMKHO NOBLICUTL X MHTEPEC K MPOMBILL/IEH-

HbIM Npoueccam. Hanpumep:

- Cranb — camblli LUMPOKO UCMO/Ib3yeMbIi MaTepuan cpegm MeTannios. ExxerogHo B Mupe npomsso-
ANTCcA npumepHo 1,8—-2 mmnnmnapa TOHH CTanu;

- Cranb coctasnseT npumepHo 50—-60% maccbl aBTomobuns;

- Cranb moxeT 6bITb Ha 100% nepepaboTaHa. CTapble aBTOMOOWAN, BbITOBAA TEXHWUKA U CTPOUTEb-
Hble MaTepurasbl NepennaBAAOTCS U MOBTOPHO MCMO/Ib3YIOTCA NPU NPOU3BOACTBE CTau;

- B KOHCTpyKuMAx Hebockpeba “BypaK-Xanuda” 66110 MCNONb30BAaHO HECKO/IbKO AECATKOB ThiCAY
TOHH CTanu;

- ExeroaHo Ha aywy HaceneHusa npoussoamTca B cpeaHem 6onee 200 Kr cTanm.

[danee yuntenb MoOXKeT NOACHUTb YYaLLMMCA, YTO OTAENEHUE XKUAKOM CTann OT WakKa (oTceuKa WwnakKa) ocy-
LLLeCTBNAETCA NOCAe 3aBeplUeHNs npoLecca NpoayBKKU B KoHBepTepe. CHayana OCHOBHasA YacTb LWAaKa Cau-
BaeTCcA HaK/JIOHOM KOHBepTepa B OAHY CTOPOHY - CTOPOHY LUNaKoBOro npoJsieta. 3aTem KOHBepTep HaKno-
HAIOT B MPOTUBOMO/IOXHYIO CTOPOHY U BbINYCKAIOT XUAKYIO CTaNb B CTasiepa3NIMBOYHbIN KoBL. [na npeaoT-
BpallleHMA nonajaHuA LWaaKka B KOBLL NPWU BbITEKaHUM XUAKOW CTaN UCMOb3YIOT pas/iniHble NPMcnocob-
NeHUs gNn 3afePKKU Wnaka. K HUM OTHOCATCA pasnuyHble AapT-CTONNepbl, Waako3agepKmMBatolme cu-
CTeMbl U ApyrMe mexaHuyeckue yctpoiictea. OHM NO3BOAAIOT CBECTU K MUHMMYMY NonajaHue Laaka B

KOBLW M NOZIy4aTb TaKUM 06pa30M 6onee YNCTYHKO N Ka4eCTBEHHYIO CTajlb.

m Yuntenb npepnaraeT y4qalMMCA BbIMOAHMTL 3aAaHuA n3 pybpuku “Mpumenute
nonyyeHHble 3HaHnA”. B aTom 6/10Kke NpeAcTaBneHo ABa 3aaHuA.

1. JomeHHbIN ras coctonT U3 CO, N, 1 CO,. 3Has, 4YTo cpeaHAA MONAPHAA Macca 4OMEHHOrO rasa
coctasndaeT 30 r/Mo/b, paccymTainTe MaccoByto 4010 (B %) cofepsKallleroca B ero coctase AMoKcmaa
yrnepoga.

[Omeem. MockonbKy CO u N» umetom pasHbie MOAAPHbIE MACCbI, MOXCHO paCCMampusams CyMmap-
Hoe Kosu4ecmaso amux 2a308 8 cmecu. Yucno moneli cmecu CO u N, npuHUMaemcs 3a X, @ YUCA0
moseli CO; — 3a y. Toeda:

Mep. = 28x + 44y / x+y = 30; 28x + 44y = 30x + 30y; 2x = 14y; x = 7y; 100y / (x +y) = 100y / 8y = 12,5%]
2. CKOJIbKO TOHH Xenesa MOXKHO nosiyumTtb 13 400 TOHH pyabl, cogepauwein 80% Fe,0s, ecnn Bbixos,
npoaykrta coctasnset 50%?

[Omeem. CHa4ana cnedyem Halimu 80% om 400 moHH: 400 - 0,8 = 320 MOHH.

Yyumeieas, ymo u3 1 mons (160 2) Fe,03 06pazyemca 2 monb (112 2) Fe, u sbipaxcas maccy 8
MOHHAX, MOX(HO paccyumame MAcCy NMosay4eHHOo20 Hcenesda:

160 moHH Fe;03 — 112 moHH Fe

320 moHH Fe,03 —x moHH Fe

x=224

Ecnu 8bix00 paseH 50%, macca rnosnyyeHHO20 ¥esne3a cocmasum:

224 - 0,5 =112 moHH.]

Ha paHHoOm 3Tane ypoKa yuuTenb MNPOBOAMUT C YYAWMMUCA PasbACHUTENbHOE
obcyKaeHMe BONPOCoB M3 pybpukn “MpoBepbTe NosyY4eHHble 3HaHMUA".
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1. NMpuBeanTe HECKOIbKO NPUMEPOB NEPEXOLHbIX 3/1eMEHTOB. M0 KaKMm CBOMCTBAM 3TU 3/IEMEHTbI
OT/INYAIOTCSA OT LLLENOYHBIX U LWEe/I04HO3eME/IbHbIX METaNN0B?

[Omeem. B kayecmeae npumepa rnepexoo0HbIX Memasno8 MOXHO YKa3ame xcesne3o, Medb, UUHK, XPOM,
HUKesnb, cepebpo, 3010Mo, NAamuHy, pmyme u 0p. Memanssl. B omauvyue om wjes04Hbix U
wenoYH3emMesnbHbIX Memansaos, 3mu memasissl meepobie U MPoYHble U XAPAKmMepu3yromcs 8biCOKoU
nA0mMHOCMbI0 U memnepamypoli naasnaeHus (Kpome pmymu).]

2. B BMAE KaKMX MMHEPAIOB KeJsie30 BcTpeyaeTca B npupoae? Kakosbl Xumuyeckme Gopmy bl 3TUX
MUHEpanos?

[Omeem. FTemamum (Fe;03), mazHemum (Fe30,4), numoHum(Fe;0s - nH,0), nupum (FeS;).]

3. OnuwuTe ypaBHEHUAMM NPOLECC NPOU3BOACTBA YyryHa.

[Omeem.

C(mes) + O,(2) — CO4(2)

C(me) + CO,(2) — 2CO(2)

Fe;03(me) + 3CO(2) — 2Fe(xc) + 3CO,(e)

CaCOs3(me) — CaO(ms) + CO,(2)

Ca0O(me) + Si0O3(me) — CaSiOs(xc).]

4. Kakne meTansibl TOMUMO ¥Kenesa UCNOo/b3yrTCA A5 NPOU3BOACTBA HEPKABEOLWEN CTann?
[Omeem. Hukesnb u xpom.]

5. KaK 13 yyryHa nosay4atoT cTanb?

[Omeem. B npouecce npou3sodcmea Yy2yHa HEBO3MOMCHO MOAHOCMbIO 0moesnums om xeses3a ece
rnpumecu, 8 YyyayHe MoMUMO Xcesie3a coxpaHaomca 00 5% yenepoda, a makxice KpemHuli, gpocghop u
cepa. B npombiwineHHOCMU 0414 NosAy4YeHUs CMasu U3 YyeyHa pacrsaasaeHHbIl yy2yH 3aa1u8arom 8 revs,
HO3bl8aEeMYO0 KUC/OPOOHbIM KOHBEpMepoMm, U nodarom 8 Hee Kucaopod. [lpu amom yenepod, cepa,
¢ocop u KpemHuli npespaw,aromca 8 coomsemcmasyrowjue oKcudel. 3amem 8 nevs 0obasasaom Kap-
boHam KaneyuA. KapboHam Kansyua szaumoodelicmsyem ¢ OUOKCUOOM KPeMHUSA U MeHMAaoKCuoom
Jdughochopa ¢ 0bpazosaHUEM WAAKA, 8 pe3ysibmame Yye2o codepraHue rpumeceli 8 crnaase CHUXA-
emcs u obpasyemcsa cmarne.]

6. NMoueMy HM3KOYrNepPOAMCTas CTaNnb NpoYHee xenesa? OBOCHYITe CBOW OTBET.

[Omeem. Yucmoe 3#cene3o — 3mo omHocumesnsHo MAzKUl memasns, Komopelil nezko caubaemcs. lpu
006aseHUU K ycene3y HebosbW 020 KoauYecmad y2a1epooa amomsl yenepooda 3ampyoHSaom CKobxe-
Hue cs10e8 amomos xesne3a Opy2 omHocumesnoHo dpyaa. [1oamomy cmasnb CPABHUMESNbHO C Hese30M
fsensemca 6onee npoyHoli, donezosevHoli u usHococmolikod.]

dopmaTuBHOE OLEeHUBaHUE

KpuTtepum oueHusaHusa MaTepuanbl oueHMBaHUA

OnpegaeneHune NoMOKEHUA NEPEXOAHbIX METANIOB B NEpUoaMYeckoin | MoTuBaums, onpoc, 3agaHue
Tabauue, CpaBHEHME X CBOMCTB C LLEOYHbIMU MeTa1amm

OnucaHue npouecca NosyyYeHns yyryHa [eatenbHOCTb, ONPOC, 3aKpenneHue,
3agaHue
OnucaHue npouecca Noay4YeHUa cTanm Onpoc, 3aKkpenieHue, 3agaHue
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Kopposusa (2 yaca)

Tema 4.5
® YyebHuK: cTp. 19
e Pabouas TeTpaab: cTp. 14
MopacTtaHpapTol 9-1.1.2
Lenu obyyeHun MoHMMaET CYLLHOCTb KOPPO3UN N 0B BACHAET NPUUYNHBI €€ BO3HUKHOBE-
HUA.
Paznnyaet XuMn4YeCcKyro 1 3NEeKTPOXMMMUYECKYHO KOPPO3MUIO.
Mpepnaraet cnocobbl 3alLMUTbl OT KOPPO3UM.
HaBblku XXI BeKa YMeHune BblpaxKaTb CBOW MbICAM U BbICAYLLMBATb APYIUX,

NHGOPMALMOHHAA rPAaMOTHOCTb, HaBbIKM KPUTUYECKOTO MbILIEHUSA,
BHECEHMA KOPPEKTUB B CYLLLECTBYIOLLME NYTU peLleHns, 060CHOBaHMA
CBOEro MHeHWsA, 064yMbiBaHUA NyTel pelleHns Npobaemsl, 3HaHNE
MeTo40B cbopa nHGoOpPMaL MM NPK NPOBEAEHUN UCCNEL0BAHUM, UCCNeso-
BaTE/IbCKME HaBbIKU.

BcnomoratenbHble cped- | O6pasiibl KOPPOAMPYIOLLEro METaNNA, MPOBUPKK, KenesHble rBo3au,
cTBa X7I0pUL KabLms, PacTUTENbHOE MAcNo, ANCTUAIMPOBAHHANA BOAA, pac-
TBOP MOBapPEHHOM CON.

KpaTKuit nhaH ypokKa

Motusauyums. MposegeHne obcyKAeHNI BONPOCOB PXKABAEHUA U €r0 NOCAeACTBUN.

O6bacHeHue. O6bACHEHME CYLLHOCTU U MPUYUH BO3HUKHOBEHMA KOPPO3UU, OOBACHEHUE PasNUniA
MEXKAY XMMUYECKON U INEKTPOXMMUYECKON KOPPO3UNEH N MEXAHU3MOB 4ENCTBMA CNOCOOOB 3aLMTbl OT
KOppOo3uMm.

UccnepoBaHue. M3yyeHne BAMAHUA Pa3INYHbIX GaKTOPOB HAa CKOPOCTb KOPPO3UMU.

3akpenneHue. YuebHuk: 3a4,. Nol1-2. PT: No1-8.

OueHuBaHue. MoHMMaHWE CYLLHOCTU KOPPO3UKN U 0BbACHEHME NPUYMH €€ BO3HUKHOBEHMUSA, pasfinye-
HUE XMMUYECKOM N INEKTPOXMMMNYECKOW KOPPO3UK, 0OBACHEHNE MEXAHM3MOB AeNCTBMA CnocoboB 3a-
WMTbI OT KOPPO3UM.

(o777 RS YyTenb npegnaraeT yqyalwmmca 03HaKOMUTLCA C NpeacTaBieHHOM BO BBOAHOM YacTy
UHbopmaumein 06 N3BECTHOM UM ABNEHUN — pPrKaBAEHUN. MOCKONbKY yyalumecs 3HaKOMbI C prKaBe-
HMEM M3 NOBCEAHEBHOMN KM3HWU, OHU MOTYT AOMNOJHUTL HOBbIMW CBEAEHUAMWU MHPOPMaALLUIO, NpuBe-
OEHHYIO B TEKCTE (MeTaninyeckme M3genmsa NocTeneHHo paspyLLatoTca U yTPaunBatoT CBOM NEPBOHA-
YanbHble KayecTBa NoJ BO34EeNCTBUEM OKPYKatoLLEel cpeabl, NPY 3STOM CHUMKAETCA NPOYHOCTb MeTanna,
YXYALIQEeTCs ero BHEWHMM BUA, U COKPALLAETCA CPOK 3KcnayaTaumu). Hanpumep, OH MoryT nokasaTb,
YTO CHMMKAETCA HALEXHOCTb COOPYMKEHUN U KOHCTPYKLUWIA, BO3PACTAlOT PUCKM aBapuil U yrposbl bes-
ONAaCcHOCTU, BO3HMKAIOT SKOHOMMYECKME NOTEPU U3-3a POCTA 3aTPAT HA PEMOHT 1 0BHOBNEHUE 06opYy-
[0BaHMWA, CHUXKAIOTCA COXPAHHOCTb MCTOPUYECKMX MAaMATHUKOB M CPOK 3KCNyaTaLMmM MOCTOB U APYrnX
WHKEHEPHbIX COOPYKEHUM U T.A4. 3aTem yuynTenb obpallaeTcs K ydalmmes ¢ Bonpocom “C uem c853aHO
pxasneHue ene3a?” Ha 3TOT BOMPOC y4yalimMecs MOryT AaTb pas/iMYHble OTBETbl, TaKMe KaK “C
KOHTaKTOM Ke/fiesa ¢ Bogon 1 Bo3ayxom”, “c BAMAHUEM BaXKHOCTK”, “C BIMaHWEM Aoxaen u snarn”,
“n3-3a BO3AENCTBUA MOPCKOro nobepexbsa U conesoi cpeapl” v T.4. Janee yyutenb cnpalnsaet:
“Moyemy Hekomopsie Memassnel He pxaserom?” Yyalwmeca MoryT OTBETUTb Ha 3TOT BOMPOC Mo-pas-

"

Homy. Hanpumep, “HeKoTOopble MeTa//ibl Ha BCTYMalOT B Peakumio C BOZOW M Bo3gyxom”, “Ha
NOBEPXHOCTM HEKOTOPbIX META/I/IOB €CTb 3aLLMTHbIN CNOI”, “HEKOTOPbIE MeTa/ibl B XMMUYECKOM OTHO-
LIEeHMM KpalHe naccuBHbI” U T.4,.

Janee yunteno 0606LLaeT OTBETHI YYALLMXCA, OOMONHAET UX U AaeT Heobxogumble
pasbAcHeHua. OH coobliaeT, YTo MeTaNIMYeckme MmaTepuasnbl NOCTENEHHO NOABEPraloTCA Pas/foXKe-

HUIO NoA4 BO3AEV1CTBM€M XUMUNYeCKNX BeWecTB, cogepxanxca B Bosayxe, 4044, CHEra n NoYBEHHOW
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Bnaru. PaspyleHve meTannos 1 UX CNAaBOB B pe3y/ibTaTe BO34ENCTBMA OKPYKatoLWEeN cpeabl Ha3blBa-
eTca Kopposuei. Mpu aTom meTanbl nepexoaAT U3 cBO60AHOr0 COCTOAHUA B XMMUYECKNE COeaNHEHNA
— OKCUAbI, X10pUabl, Cynbduabl, TMAPOKCUAbLI U Ap.
3aTem yumnTe/ib KOHLEHTPUPYET BHUMaHWe ydalimxca Ha 61oke “lleatenbHocTsb”. B
sTom Bn10Ke uccnenyeTcs BANAHME pa3INYHbIX GaKTOPOB HA CKOPOCTb KOPPO3UMK. NOCKOBbKY KOppPO3UA
npeacTasnset cobol AAnTeNbHbIA NPOLLECC, K HavaibHbIM 3Tanam 3KCnepMmeHTa Heobxoanmo npu-
CTYNUTb HAa NpeablAyLINX 3aHATUAX. 3a ABa UM TPU YPOKa A0 Havana paboTbl yuuTenb BMecTe C y4eHu-
Kamu NOMeLLLaeT B KaxAayto U3 B3ATbIX A/1A ONbITa YeTblpex NPobMpPOoK NO XKene3HOMY rBO3/t0 OA4HOMo
pa3mepa. B nepsyto NnpobUpKy oHWM [06aBAAIOT HEMHOTO X10pUAA KaNbLMA M 3aKPbIBAOT FOP/bILKO
nNpobupKn npobkoi. Mcnonb3oBaHWe 3ToM conm (xnopuaa Kanblma) obycnoBneHo ee cnocobHOCTbIO
norsowaTb BoAsHble Napbl M3 Bo3ayxa. Bo BTopyto NpobupKy A06aBasioT ANCTUNIMPOBAHHYIO BOAY
TaK, YTOObl OHa NOMIHOCTLIO NMOKPbLIBaNA *Ke/e3Hbll rBo3ab, U 5-6 M pacTUTENbHOro Mac/ia U 3aKpbl-
BalOT rop/iblLKO NPOBUpPKKN NpobKoii. B TpeTblo NpobUMpKy A06aBAAIOT ANCTUANIMPOBAHHYIO BOAY U 3a-
KPbIBaOT rOp/ibIlKO NPObUPKM NPoBKoi. B yeTBepTyto NPobupKy A06aBAAIOT HEKOTOPOE KOIMYECTBO
pacTBOpa NOBAPEHHOM CO/IM M 3aKPbIBAOT FOPJIbILLKO NPOBUPKM NPO6KOI. Bce NpobupKM foKHbI Xpa-
HUTbCA B XMMMYECKOM KabMHeTe B COCTOAHUMU NOKOS. BO3MOMXKEH M ApYroi BapuaHT: yuuTesb pasgaeT
yyalmMmces Heobxoaumble NPUHAZNEKHOCTM M NOPYYaeT HavaTb SKCNEPUMEHT AoMa. B Takom ciyyae
yyalumecs K 03HaYeHHOMY YPOKY NPUHOCAT NPOBMPKK B LLKOAY.
[anee yuntenb opraHmnsyeT obcyKAeHMe MO pe3yabTaTam sKkcnepumeHTa. OH agpecyeT Mm BONPOChI
“B KOKOM cnyyae Koppo3usa xenesHozo 28030: npomekxasna 6osee UHMEHCUBHO, 0 8 KOAKOM — MeHee?
[Oe Koppo3sus npoucxoduna bbicmpee — 8 OUCMUAAUPOBAHHOU 800€ UAU 8 pacmeope NosapeHHoU
conu? C Kakol uesnbro ucronb3yemcs pacmumessbHoe Macao?” Huxe NoKasaHo, Kak yyalumecs moryT
OTBETUTb Ha 3aZaHHblE BOMPOCHI, UCXOAA U3 CBOUX HABNOAEHWIA:
- B 1- npobupke (cyxol Bo3ayx) — KOppo3ua He Habatoganacb UAM NpoTeKana KpanHe mea-
NIeHHO;
- Bo 2-1i npobupke (ANCTUNNIMPOBaHHAA BOAA + PaCTUTENbHOE Mac/i0) — KOPPO3UA NPOUCXoanna
KpainHe cnabo;
- B 3-i npobupke (AncTMAAMpPOBaHHan BoAa) — Hablo4an0Ck NPOTEKAHWE KOPPO3UMK;
- B4-ii npobupkKe (pacTBop NoBapeHHOW COM) — KOPPO3MA NPOU30LLINA B HAMBONbLLEN CTENEHU
M NpoTeKana c Hanbonbluen CKOPOCTbIo;
- B pacTtBOpe noBapeHHOM conn Kopposusa NpoTeKana boicTpee;
- PactutenbHoe macsio 66110 UCMOb30BAHO ANS NPEeAOoTBPaLLEHNS CONMPUKOCHOBEHUA BOAbI, B
KOTOPOI Haxoau/ca rBo3/b, C BO3AYXOM.
(o) [e |3 11|58 Nlanee yuntenb 0606LLaeT BblABAEHHbIE B X046 ObOCYXAEHUA 3aayu, OTMe-
YaeT, YTo A4/1A NPOTEKAHMA KOPPO3UM BAXKHO KaK y4acTUe KaK BoAbl, TaK U KMC/IOPOAa, U YKa3bIBaeT,
YTO KOPPO3US YCKOPAETCA B CONEBON cpese. 3aTeM yuymTenb coobLiaeT o AByx Gopmax KOPPO3nn —
XMMWYECKOW M 3N1EKTPOXMMUNYECKON.

XumunuecKkasa Kopposus dNEeKTPOXMMMUYECKaAA KOppo3us
PaspyweHne meTanna B pesyabraTe ero Hemno- PaspylweHune meTanna B pesysabrarte
CpeACTBEHHOro B3anMOAEeNCTBUA C 3N1EeKTPOXMMMYECKUX MPOLLECCOB,
XMMUYECKMMM BeLLLeCTBamm (KMCNoOpOaom, NPOMUCXOAALLMX BO BAAXKHOM cpeae
X0POM U T.4.) 6e3 y4acTus 3NeKTpoamnTa, To (somonpoBoaHas Boaa, conéHas Boaa, pacTsop
ecTb B Cyxoi cpege (B cpeae rasos). Hanpumep, KMCNOTbI U T.4.). Hanpumep:
2Fe + 3Cl, — 2FeCl; 4Fe + 302+ 6 H,0 — 4Fe(OH)3
2Cu + O3 + CO; + H,0 — (CuOH),CO5

YuuTtenb oTMeYdaeT, YTO 31eKTPOXMMUYECKana KOpPpo3na npoTeKaeT 6bICTpee, 4yem Xxmmun4yeckan, n noa-
YEPKMUBAET, YTO KOppOo3unA, C KOTOpOVI Mbl CTa/IKUBAaEMCA B I'IOBCEAHeBHOﬁ XKN3HN, ABNAETCA B OCHOBHOM
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3NIEeKTPOXMMUYECKOM Koppo3meit. K npumepy, NaMATHUKKM, PacnosioKeHHble y mops, bbicTpee paspy-
LIAOTCA M NPUXOLAT B HEFOAHOCTb CO BPEMEHEM M3-3a BbICOKOM BNAXKHOCTU. YTOObI 3aMHTEepecoBaTb
YYaLUMXCS, MOXKHO NPUBECTU peasibHble Npumepsbl. Hanpumep:

Cratya Ceobogapl (Statue of Liberty) — pacnonokeHa y mops, CONEHbIN BO34YyX U BAAXKHOCTb
YCKOPUAN KOPPO3UIO METANTIMYECKUX KOHCTPYKLMIA, MOSTOMY MAaMATHUK TPebyeT perynsapHbIx
paboT no pectaBpaLun 1 oxpaHe.

- Moct yepes CngHencKyto raBaHb, UamM moct Xapbop-bpuax (Sydney Harbour Bridge) — pacno-
NOXKEH Ha OKeaHCKOM nobepexkbe M NOCTOAHHO NOABEPraeTcs KOPPO3UKU, NOITOMY MOCT pery-
NAPHO NOKPbLIBAIOT KPACKOM U NPOBOAAT TEXHUYECKME OCMOTPbI.

- Mocrt 3onoTble BopoTa (Golden Gate Bridge) — BnaKHblii conieHbl BO34yX ¢ TUXOro oKeaHa

YCKOpPAET KOPPO3Mto, MOITOMY MOCT MOCTOAHHO KPACAT M 3aLUMLLAIOT OT PXKaBAEHUA.
dindenesa bawHa (Eiffel Tower) — xoTs n pacnosioxkeHa He Ha Nobepexkbe, ee pPeryaspHo 3aHOBO

NOKPbIBAIOT KPACKOM ANA 3aLMTbl OT KOPPO3MU; 3TOT MPMUMEP MOKa3bIBaeT, YTO MeTaNINYecKne

KOHCTPYKLMM HY}KOA0TCA B 3aLUUTE AaxKe Npu 06bl4HbIX aTMOCHEPHbBIX YCI0BUSAX.

3aTemM yuuTeib NPUBAEKAET BHUMAHME YYEHUKOB K 610Ky “3HaeTe n BbI?” (KaK NOKa3biBalOT PacyéThl,

B MMPOBOM MacLUTabe exeroHble 3SKOHOMMUYECKME NOTEPU OT KOPPO3MM COCTABAAIOT NPUBANUTENBHO

2-2,5 tpn. ponnapos CLIA), u ceasbiBaeT 3Ty MHPOpPMaLMIO C OTBETAMU y4YalLMXCA NPU 0BCyXKaeHUU

BBOZAHOW YacTu (3KOHOMMUYECKNI YPOH). OH OTMEYaEeT, YTo Koppo3us H6o/blue BCero NogBepratoTcs ms-

OeNVA U3 Kenesa v ero CnaaBos, NOACHAET, YTO KOPPO3MA Kese3a HA3bIBAETCA PXKaBAeHMeM — Mnpo-

Lueccom 06pa3oBaHUA pPKaBUMHBI HA NOBEPXHOCTU KeNe3HbIX U3LENUMA NPU KOHTAKTE C BNAXKHbIM BO3-

AyXOM, — 1 NPUBOAUT ypaBHEHME peakumn obpasoBaHuna pxaBumnHbl: (4Fe + 30, + 6H,0 — 4Fe(OH)s).

[anee yuntenb opraHusyeT obcyaeHue Bonpoca “Kak MOXHO 3auumume memanauyeckue usdenus

om Kopposuu?” lna sTuxX uenen npegnaraeTca UCNOAb30BaTb CAeaytowme cnocobbl:

- HaHeceHMe 3aWUTHBIX MOKPbITUIA HA NOBEPXHOCTb U3AeNuniA. s 3Toro moryT 6biTb MCNOb30-
BaHbl KaK MOKPbITUA U3 META/I/IOB (XPOM HUKEb, LMHK, cepebpo, 01080 U A4p.), TaK U HemeTan-
JIMYecKMe MNoKPbITUA (NaKkK, Kpacku, macna u ap.). Mpyu HaHeCeHUU NOKPbLITUI UCKAKoYaeTcs
KOHTaKT NOBEPXHOCTM MeTanna C BO34yXOM (NpUMep B SIKCNepumeHTe: Boaa + Macso).

- WNcnonb3oBaHMe KOPPO3MOHHOCTOMKUX cNaaBoB (bpoH3a, naTyHb 1 Ap.).

- CosgaHue ycnoBuid ANA KOPPO3UM Apyroro meTtanna. B aTom cnyyae K meTanny Kpenutcs
niacTuHa M3 6osee aKTMBHONO MeTansa, KOTOpbli KOPPOAMPYET NepBbiM M 3aliMLaeT OT
KOPpPO3MK MeTassl, U3 KOTOPOro U3rOTOB/IEHO U3aenue.

- Wcnonb3oBaHWe WHIrMOUTOPOB — BELWECTB, 3aMeANAlWMX KOoppo3uo (Hanpumep, B

Hep»KaBeLLYyHo CTalb A06aB/EHbI XPOM U HUKEND).

3aTem yuntenb HanpasaseT BHUMaHME yyawmxcs Ha 610K “MNMoaymaii-O6ecygm-Mogenvch” n npegnaraet
Bonpoc: “Hecmompsa Ha Mo, Umo 8 pady GKMUBHOCMU Memassao8 XPOM PAcrosnoxceH 00 Henesd, oH
bonee ycmoliyus K Koppo3uu. Yem, no sawemy MHeHUO, 3mo obycnosneHo?” YcTaHaBAUBAETCA, YTO
MEeTa/IMYECKUIA XPOM B PAAY aKTUBHOCTM METaI/IOB CTOUT Nepes, *Keae30M, 04HAKO Ha ero NoBepxHo-
CTV 0bpa3syeTcst O4eHb TOHKUIA, MIOTHbIM M NPOYHbIN cno okemnaa xpoma(lll) (Cr,0s). MoKpbiBas nosepx-
HOCTb MeTasf1a, 3alMUTHbIN C/I0N NPeaoTBPaLLAeT NPOHUKHOBEHME KUC/I0poaa U Boabl B Bonee rnybo-
Kue c/iom meTanna. B pesynbraTe npoLecc Koppo3nm 3amegnsieTca U NpeKkpallaeTcs.
quTenb npeanaraeT yyalnmMca BbINOJHUTb 3aaHuKA U3 pybpukn “MpumeHnTe nony-
YyeHHble 3HaHMA”. B aTom b6/10Ke AaHbl ABa 3a4aHUA.
1. KaKue Bell,ecTBa MOXHO MUCMNO/b30BaThb A1A YAA/IEHUA PrKaBUNHbI C MOBEPXHOCTU ¥Kele3Horo
nsnennsa? HanuiumTte ypaBHeHMe NPOUCXOAALLErO NPW 3TOM XMMMUECKOro npoLecca.
[Omeem. MockonbKy p#as4yuHa 8 0CHOBHOM cocmoum u3 Fe(OH)s, ee MoXHO yoaaume ¢ MoMouwibto
Kucnom (Hanpumep, consaHol Kucaomel, yKcycHoli Kucaomei u 0p.). lpu ucnons308aHuu conaHol Kuc-
70Mbl ypasHeHUe npomekaroueli peakyuu umeem 8uo:

FE(OH)3 + 3HCl — FeCl; + 3H20.]
2. B KOHTaKTe C KaKMMM MEeTaNNamMM KOppo3ua Kenesa ycunmsaetca? O60CHyTe cBO OTBET.
1. Al 2.Cr 3.Zn 4.Cu 5.Ag
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[Omeem. [lpu KOHMAkme C MeHee aKMUBHbIM Memasnsaom xcesne3o Koppodupyem bbicmpee.
AKMUBHOCM®b NpuUBedeHHbIX Memarsa08 ymeHblWaemcs 8 caedyrowem paoy:
Al >Zn > Cr>Fe >Cu>Ag

Omcroda cnedyem, umo Al, Cr, Zn akmusHee xcene3a, a Cu, Ag — MeHee akmusHbi. CiedosamesbHo,
Koppo3us 3esne3a ycuaumcs npu e2zo KoHmakme ¢ Cu u Ag.]

N7V Ha gaHHOM 3Tane ypoKa yuymuTenb NpoBoAMUT C yYalMMUCA pasbACHUTENbHOe obeyXae-
HUWe Mo Bonpocam, NpeacTaB/eHHbIM B pybpuke “lMpoBepbTe NoayyeHHble 3HaHuA".

1. YTo TaKkoe Koppo3ua? MpuseauTe NPUMEPbI XMMUYECKOWN U 3NEKTPOXMMUYECKON KOPPO3UM.
[Omeem. Xumuueckasa Koppo3us — 3mo paspyweHue Memasnnad 8 pesysnbmame e20 HernocpeocmeeHHo20
83aumodelicmeus ¢ XuMu4ecKUMU 8eujecmsamu (Kucaopod, xaop u m. 8.) 8 omcymcmaue 371eKkmpoauma,
mo ecmb 8 cyxoli cpede (8 cpede 2a3o8) (2Fe + 3Cl, — 2FeCl3). Inekmpoxumuveckas KOppPo3us — 3Mo pas-
pyweHue Memanna 8 pesyabmame 31eKmpoxXuMuYecKux npoyeccos, MPomeKaruwux 80 8a1axcHol cpede
(800onpoeodHas 8oda, MopcKasa 800a, pacmeopsi Kucisom um. 0.) (2Cu + O, + CO; + H,0 — (CuOH),CO0s).]
2. KaKkoM OKUCAUTEIb MOXKET CTaTb NPUYMHON KOPPO3UM Kenesa B BOAHOW cpeae?
[Omeem. Kucnopod.]

3. }eneso bbicTpee prraBeeT B6AN3N NPOMBbILLNEHHbIX 06BbEKTOB. Kak Bbl AyMaeTe, 4To siBAAeTcA
NPUYMHON 3TOMY ABNEHUIO?
[Omeem. B peaynemame desamenbHOCMU MPOMbIWAEHHbIX npednpuamuli npoucxodum eslbpoc 8 am-
mocgepy duokcuoa cepel (SO,), okcudos azoma (NOy), yenekucnozo 2a3a u Opyaux gewecms. 3mu
2036l 83aumodelicmayrom ¢ UMerouwuMUCcs 8 8030yxe napamu 800bl, 06pasya KUCAOMHbIE 00X OU.
KucnomHsie 003 0u u 3a2pA3HeHHbIU 8030yX YCKOPAOM KOPPO3Uo Xenesa. [loasmomy memannuye-
CKue u3denus, Haxoosaujuecs 86au3U NPomMbiuineHHbIX 06bekmos, pxasetom boicmpee. ]
4. YKaxunTe paKTopbl, KOTOPbIE YCUIMBAIOT U KOTOPbIe 0CNabnaloT pKaBieHue xenesa. Mpu Kaknx
YCNOBUSAX ¥Keneso prkaBeeT 6osee NMHTEHCUBHO?
[Omeem. BaaxcHas cpeda, KoHMaKkm ¢ 80000 unu 800AHbIMU NAPAMU, NPUCYMcMeue Kucao0pooda 8
8030yxe, conesas cpeda (Mopckas 8004, pacmeop nosapeHHol cosu), KUuciomHas cpedd, 3a2pa3He-
Hue 6030yxa u op.]

5. U3penne 13 Kakoro meTasisia 3aprkaBeeT bbicTpee Npu 04MHAKOBbIX Yc10BMAX? OO6bACHUTE

NPUYKNHY.

1) O6pasel, Kenesa, coaepsKallnin NpUMechu.

2) Obpased, Kenesa, NOBEPXHOCTb KOTOPOTO MOKPbITA O/I0OBOM.
[Omeem. Obpa3zeuy #ene3a, codeprawuli npumecu, byoem prcasems bbicmpee, MaK Kak 8 obpasue
Hcesesa, MoKPLIMoM 0/1080M, 0/108AHHOE MOKPbIMuUe 3auuwaem Memassa om KOHMAKma ¢ 8030yXom

u 8o0doli.]

6. 3MMOI1 aBTOMOBMAbHbIE JOPOMM NOCLINAIOT CONbIO A TaAHUA Nbaa. BanaeT an aTo Ha npouecc
Koppo3nn? O6OCHYITE CBOWN OTBET.

[Omeem. MosapeHHas coab (NaCl) u Opyaue conu, Komopeblie ucrnoasb3ytomcs 3umoli 045 NMAasKU 604,
e3aumodelicmays co CHe2oM U 1600M, 06pasyom coasHOU pacmeop. Imu pacmeops! YCKOPAM 3/1eK-
MPOXUMUYECKYIO KOppO3Uto xcenesa. [loamomy OHUWa asmomobuseli, memasnsau4eckue KOHCMpyKyuu
MOCMO8, 00POXCHbIEe 02pPaXOeHUA U cmosabbl 8 3UMHUE MecAUbl Koppodupyrom boicmpee.]

CDOpMaTMBHOE oueHunBaHue

Kputepuu oueHnsaHuma Martepuanbl oueHMBaHUA
MoHWUMaHMe CyLWHOCTU KOPPO3UM U OO6BACHEHNE NPUYNH €€ BO3HUK- | MoTuBaumsA, AeATelbHOCTb, ONpOC,
HOBEHUA 3aKpenneHue, 3agaHue
PasnnueHne xMmmn4ecKom 1 3NeKTPOXMMNYECKON KOppPOo3nmn Onpoc, 3agaHue

O6bACHEHNE MexaHM3ma AeNCcTBUA CnocoboB 3almTbl OT KOPPo3un | [eATesIbHOCTb, ONPOC, 3aKpeneHmne,
3ajaHue
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Hayka, TexHonorus, »XusHb (1 yac)
® YyebHuUK: CTp. 22

B pasgene “HayKa, TexHonorus, ¥u3Hb” npeacrasneHa MHPOpmaLMA O POAN MArHUTOB B Pa3BUTUU
HaYKM U COBPEMEHHbIX TEXHOI0TMN, 06 UX NPUMEHEHWUN B MOBCEAHEBHOW XU3HU U Pa3/INYHbIX OTpac-
NAX NPOMbILWAEHHOCTU. Llenb npeacraBaeHma AaHHOTO MaTepmana — MoKasaTb yYalMMcA 3HaYeHne
METaN/I0B U UX COEAMHEHUI B COBPEMEHHbIX TEXHOOTUAX, NPOAEMOHCTPUPOBATL B3aMMOCBA3b GU-
3MKU, XMMUWN U TEXHONOFMU, MOMOYb NOHATb, KaK HayYHble AOCTUKEHUA NPUMEHAIOTCA B NOBCEAHEBHOM
YKU3HU, CGOPMUPOBATb Y HUX MHTEPEC K UHHOBALLMOHHbBIM TEXHONOTUAM.

Yuntenb MoXKeT NpeaioXRUTb YYaLLMMCA 3apaHee 03HAaKOMUTLCA C NPUBELEHHBIM MaTepuanom, cobpaTtb
OONONHUTENbHYIO MHGOPMALMIO O MPUMEHEHUM MAarHMTOB, NPOBECTM UCCef0BaHME AaHHbIX C UCMNONb30-
BaHMEM MHTEPHET-PECYPCOB M NOAFOTOBUTbL KPaTKMe NpeseHTaumnn. B Takom ciydae npumepHo 15 muHyT
YPOKa MOXHO NOCBATUTb 06CYKAEHUIO OCHOBHbIX MAEW NpeAcTaBNeHHOro B y4uebHUKe maTepuana, nocne
yero 3acayLwaTb BbICTYNIEHUA yYalmxca n 06cyanTb 4ONOAHUTENbHYIO MHDOPMALLMIO.

NccnepoBaHma v NpeseHTaumm MoryT 6biTb OpraHM30BaHbl MO CAeAYIOWUM HAaNpPaBAeHUAM:

- YTO TaKOe MarHuT U KaKoBbl €r0 OCHOBHbIE XapaKTepPUCTUKK?

- Kakue pasnnumsa cyLLecTBYIOT MeXAy eCTeCTBEHHbIMUW U UCKYCCTBEHHbIMU MarHUTaMm?

- Kakue meTansbl UCNonb3yoTcA NPU NPOM3BOACTBE MarHUTOB?

- Buem 3aKknto4aeTca ponb MarHMToB B paboTe aneKkTpoasuraTesnen?

- Ha Kakom npuHumne paboTaloT Noes3aa Ha MarHUTHOM NoayLike?

- Kak ncnonb3yloTca MarHuTbl B BETPAHbIX reHepaTopax?

- Kakyto posib BbINOAHAOT MarHuTbl B annapatax MPT (MarHMTHO-pe3oHaHCHOM Tomorpadum)?

- B uem cocTouT QYHKUMA MArHUTOB B KECTKMX AMCKAX KOMMbIOTEPOB U APYIUX SNEKTPOHHbIX YCTPOW-
cTBax?

- B Kakux ycTpOMCTBax, MCNO/Ib3yeMbIX BAaMM B MOBCEAHEBHOM KU3HU, NPUMEHAIOTCA MarH1TbI?

- Kakue HoBLIECTBA MOXKET NMPUBHECTU B XXU3Hb ItOAEN AaNbHelLIee Pa3BUTUE MArHUTHbIX TEXHONOTUIN?
B KOHLLe 06CYKAEHUA YUNTENb MOXKET NOAYEPKHYTb, YTO MAarHWUTbI ABAAETCA OAHOMN U3 BaXKHeMLWMX 0b1a-
CTeN NPUMEHEHMUA Kenesa, HUKeNs, KobanbTa U MX CNNABOB U UM NPUHALNEKUT HE3AMEHUMAA POJb B
pa3BUTUN COBPEMEHHOM IHEPTETUKM, TPAHCNOPTA, MEAULMHbI, SNEKTPOHUKN U UHPOPMALMOHHbIX TEXHO-
norun.

[anbHeMwee coBepLLIEHCTBOBAHWE 3TUX TEXHOIOTMIA NO3BOIUT CO34aBaThb B Oyayliem 6onee HbicTpble,
6e3onacHble 1 aHeprocbeperatoLLme CUCTEMBI.

MpoekKr (1 yac)
® Yye6HuUK: cTp. 23

Llenbto gaHHOro MpoeKkTa ABAAeTca GOPMMPOBAHME Y YYaLLMXCA MPAKTUYECKMX 3HAHWUIA O CYLLHOCTU
npouecca Kopposnu, o GakTopax, BAUAIOWMX HA 3TOT MPOLLECC, M cnocobax 3aLimTbl OT KOppo3uu. B
paMKax MPOoeKTa y4YalumMecs U3yyatoT SKCNEPUMEHTANbHbIM NYTEM BAUAHWE B3aMMOAENCTBUA Pa3anY-
HbIX MeTannos, pH cpeabl, X0PUA-MOHOB, 3aLLUTHLIX METANNNYECKUX NOKPLITUA U UHTMBUTOPOB Ha
npouecc Kopposun. Hapagy ¢ 3TMM ydyalimecs pa3sBMBaIOT TaKMe HaBblKK, Kak BedeHue HabntoaeHNnN,
CPpaBHEHMWe Pe3ynbTaToB, aHaM3 KCMEePUMEHTANbHbIX AaHHbIX M HayYHO 06OCHOBaHHasA MHTepnpeTa-
LMA NONYYEHHbIX Pe3yNbTaToBs.

B xoAe BbINO/IHEHWUA MPOEKTA yYallMecs YCTaHaBAMBAIOT, YTO KOPPO3UA 3aBUCUT HE TO/IbKO OT CBOMCTB
CaMOro MeTaslf1a, HO TaK»Ke OT TeX METa/NIoB, C KOTOPbIMU OH KOHTAaKTUPYET, U OT YC/I0BUI OKpYyKato-
wew cpeapbl. OHM ry6XKe MOCTUratoT CYLLHOCTb 3/1EKTPOXMMMUYECKON KOPPO3MM, COMOCTABASAIOT BAUA-
HME aKTMBHbIX MU MEHee aKTUBHbIX METa/IIOB Ha KOPPO3MIO, @ TaKXKe OLEHMBAIOT BAUAHUE KMCIOMN U
LLLEeI0YHOW Cpebl Ha CKOPOCTb KOPPO3MMU.
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K 3aBeplueHUto NpoeKTa OXuaaeTca AOCTUKEHUE CAeayoWmnX Pe3ynbTaTos:

- YcTaHaB/AMBAETCsA, YTO KOPPO3MA Kese3a NPU KOHTAKTe C MeAblo YCKOPAETCSA, a NPU KOHTaKTe
C LLMHKOM >Kese30 Jlyylle 3allMLLeHO OT KOPPO3UK;

- Habntogaetca 6onee 6bICTPOE NPOTEKAHME KOPPO3UM B KUC/OM cpeae No CPaBHEHUIO C LLLE/IOYHOM;

- [enaeTcs BbIBOA, YTO X/IOPUA-UOHbI YCKOPSAIOT KOPPO3UIO Ha METAIZIMYECKUX NOBEPXHOCTAX;

- BbifABnAeTcA BaxKHasA PO/ib HAHECEHWUS 3aWMTHbIX MOKPLITUIK, HaNnpUMep, LMHKOBaHMUA, B 3a-
LMTEe METaNNoB OT KOPPO3UK;

- MoaTBep:KpaeTcs 3KCNepMMEHTaIbHO, YTO MHTMBUTOPbI KOPPO3UM CHUNKAKOT CKOPOCTb Pasb-
efaHua MeTanna;

- Oco3HaeTca macwTab BbI3BaHHbIX KOPPO3UEN IKOHOMUYECKMX MPOBAEM B MPOMBILLNEHHOCTH,
Ha TPaHCNopTe, B CTPOUTENIbCTBE U B NMOBCEAHEBHOW KU3HU;

- MposAcHnaeTca, 4To BbIOOP CNOCOOOB 3alLMTbI OT KOPPO3UN UMEET BaXKHOE 3HAYeHWe AN1A Npo-
ONIEHUA CPOKA IKCMNIYaTaLMMN TEXHUYECKUX COOPYIKEHUIA.

Mo utToram NPoeKTa yyallmecs MoryT NpeacTaBuTb NoslydeHHble pe3y/bTaTbl B BUAe Tabau, rpa-

GUKOB M Npe3eHTaLMi U CPAaBHUTb MPEUMYLLECTBA U HEAOCTAaTKM PA3/IMYHbIX CNOCOOO0B 3aLLUTbI OT

KOPPO3uK. ITa AeATENbHOCTb CNOCOOCTBYET PA3BUTMIO Y YHALLMXCA UCCe[0BaTENbCKUX HAaBbIKOB,

HaBbIKOB COTPYAHMYECTBA, PeLUeHNs NPobaemM U HayYHbIX NPe3eHTaLLUN.
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5-i1 PASAEN Bo3gyx u Boaa

Pa6ouas
Kon-so |YuebHuk
Tema Ne Ha3BaHue TeTpaab
yacos (cTp.)
(ctp.)
Tema 5.1 Bo3ayx 2 28 20
Tema 5.2 3arpAsHeHne Bo3ayxa 2 33 23
Tema 5.3 Boaa 2 37 27
Tema 5.4 MapHMKoBbIe rasbl K rnobanbHoe notenaeHue 2 41 32
Hayka, TexHoNorma, *Xn3Hb 1 46
MpoekTt 1 47
O6o6LatoLnii ypoK (3akntoueHne 1 obobliatouime
1 48 36
3a4aHusA)
MCO 1
BCEro 12

KpaTtkuit 0630p pasgena

M3 aToro pasgena ydyalimeca y3HalOT O 3HAYEHUU BO3AyXa M BOAbl ANSA KUHEAEATE/IbHOCTU KUBbIX
OpraHnM3mMoB, NO3HAaKOMATCA C UX COCTaBOM, CBOMCTBAMW U NMPUMEHEHUEeM B NOBCEAHEBHOM KU3HW.
OHK chOpMUpPYIOT HayasibHble NPEACTABNEHUSA O CTPOEHUN aTMOCPepPbl, OCHOBHbIX COCTABHbIX YacTaAX
BO34yXa WU O POAM rasoB B COCTaBe BO34yXa A/1A *KMUBbIX OpraHM3moB. Ha ocHoBaHMM HabaogeHUl U
3KCMEepPUMEHTaNbHbIX MCCNeA0BaHMI yyalMecs NPOACHAT, YTO BO3AyX NpeacTaBaseT coboit cmechb
Pa3NMYHbIX FAa30B, KNC/I0POA, UrPaeT KOYEBYIO POJb B NpoLeccax AbIXaHUsA U ropeHus, a bnaropogHble
rasbl NaccUBHbI (MHEPTHbI) B XMMMUYECKOM OTHOLLEHUM. B TO e Bpema OHWM y3HAtOT, KaK paccymTaTb
06BEMHYIO 4010 KUCAOPOAA B BO3AyXe, U M3yyaT cnocobbl pa3geneHuns rasos, BXOAALLMX B COCTaB
BO34yxa. B pamKax aToro pasgena yyawmecs 6yayT aHanM3nMpoBaTb OCHOBHbIE MCTOYHMKW 3arpA3HeHNs
BO34yXa W TO BIUAHME, KOTOPOE OKAa3blBAKOT 3arpA3HSAOLLME BELLECTBA HA 340POBbE YE/I0BEKA, KMUBbIE
OpraHMsmMbl M OKpyKatowyto cpeny. OHM ByayT CONOCTaBAATb CBOMCTBA MOHOOKCMAA Yrneposa,
OMNOKCMAa cepbl, OKCMAO0B a30Ta M COeAMHEHWUI CBUHLA, 06PA3yOLWMXCA NPU CHUFAHUU POCCUNBHOTO
TONAMBA, a TaKXe 06OCHOBbLIBATb OMAaCHOCTb, KOTOPYIO NpeACTaBAAlOT 3TWM BellecTBa. Yyauimecs
nUccneayroT MNPUUMHbI BO3HUKHOBEHUSA KUC/OTHbIX [0XAEN W UX BO3AENCTBME Ha npupoay MU
BO3Be/IeHHble MOCTPOMKN, a TaK}Ke OCO3HaKT PO/b KaTaIUTUUYECKUX HEeWTPanM3aTopoB M cnocobos
OYUCTKM AbIMOBbIX Fa30B B CHUXEHUM 3arpA3HEeHns BO3ayxXa.

Mpw M3yyeHMn AaHHOTO pasdena yyalimecsa TakKe No3HaKOMATCA C MOHATUAMM “NapHUKoBbIE rasbl” U
“rnobanbHoe noTtenneHune”. OHM NOMMYT, KaK AMOKCUA, yrnepoaa, MeTaH U ApyrMe NapHUKOBbIE rasbl
B/IMAIOT Ha yAep:KaHue Tenna B aTmocdhepe 3eM/IM U KaK B pesyabTaTe 3TOro npouecca Npoucxoant
nosbllleHMe rnobanbHOW TemnepaTypbl W UM3MeHeHWe Kaumata. Onupascb Ha NPUYUHHO-
CNeacTBEHHbIE CBA3M, yUYalLMeCs YCTaHOBAT CBA3b r/106a/1bHOr0 NOTENAEHUA C TAKUMU ABNEHUAMM, KaK
TasHMe NegHWKOB, MOBbIWEHME YPOBHA MOPS, 3acyXa M POCT YacCTOTbl IKCTPEMAJIbHbIX MOTOAHbIX
ABNEHUI. Hapsagay € 3TMM, OHW OLLEHAT POab UCMOJIb30BAHUA aNbTEPHATUBHBIX MCTOYHMKOB SHEPTUU U
OCYLLLECTBNEHUSA IKONOTMYECKUX MEPONpPUATUIA B 3aluMTe OKpyKatowelh cpedbl. Yyawmeca Takxke
03HAKOMSATCA C pacnpocTpaHeHMeM BoAbl B NpMpoae, C 0COBEHHOCTAMM UCTOYHUKOB MOA3EMHbIX U
NMOBEPXHOCTHbIX BOZ, 3HAaYEHWEM MUTbLEBOW BOAbl M NYTAMWU ee 3arpasHeHua. OHU nNpuayT K
NMOHMMAHMIO TOFO, YTO MPO3payvHasa Ha BUZA BOoAa He Bceraa 6esonacHa, U ByayT obCyKaaTb PUCKM,
KOTOpble MMUKPOOPraHM3Mbl W Apyrue 3arpAsHUTENM CO34aloT A1A 340pOBbA YesoBeka. B xoze
nccnefoBaTeNIbCKOM AeATeIbHOCTM M C MOMOLLbIO NMPOCTbIX NabopaTopHbIX Mogenelt oHu byayt
M3y4aTb CTagMM OYMUCTKM BOAbI, MeTOAbI GIOTALLMMN U XIOPUPOBAHUA U OLLEHAT NPAKTUYECKOE 3HaYeHNe
3TUX NPOLLECCOB.

M3 pasgena “HayKa, TeXHOIOMUA, XKM3Hb" yyalmecs NoMMyT, MOYEeMY B HALLM AHM BaXKHO 3aLLMLLATb
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BO3YX W BOAY, @ TaK¥Ke Y3HAIOT O PO/IY HAYKM N TEXHONOMMIA B PELIEHNIN SKONOrMYECcKnx npobaem;

B pamKax pasgena “lpoekT” oHWM MpoBeayT NPOCTble MUCCNEAO0BAHMUA, CBA3AHHbIE CO CHUMKEHMEM
YPOBHSA 3arpA3HeHMA BO34yXa W BoAbl, ByAyT pa3BMBaTb CBOW HaBbIKM MO GOPMYIMPOBAHMIO BbIBOAOB
Ha OCHOBE HabAeHUI M MHGOPMALMN, BbIABUKEHWNIO TMNOTES M NPEe3eHTaLMmn cBomx pabor.

BseaeHue B pasgen

Mpu BCTYyNAEHMM B TeMY yunTeb obpallaeT BHUMaHKUE y4YaLlMXCA Ha BaykHOe 3HayeHne Bo3ayxa 1 Boapbl
ONA NOBCEAHEBHOMN YM3HW U CBA3bIBAET 3TO C Hay4YHbIM acrneKTom Tembl. YyalmMmca npeanaraercs
BHMMaTeNbHO NpoYMTaTb BBOAHYIO YacTb pasgena M o0baymaTb NPUBEAEHHYH 34eCb CUTyaLuio.
Yuntenb ctapaeTcA C NOMOLLbIO BOMPOCOB aKTMBMPOBATb MepBOHAYabHble 3HAHWMA Y4YallMXCS,
0606L1aeT Ux OTBETbI M pa3BMBaeT 0bCyKAeHNe HaBOAALLMMM BONPOCAMU:

- Kak Bbl AymaeTe, N0 KaKoi NpUUYMHe, B OCHOBHOM, CBEYa racHET B 3aMKHYTOM NPOCTpaHcTee?

[Omeem: [ns eopeHusa ceaeyu HEOBX0OUM KUCA0POO. B 3aMKHymom npocmpaHcmee ¢ ymeHbleHUem

KoauYecmaea Kucaopooda UHMeHCUBHOCMb MPoUecca 20peHUA CHUXAeMCcA U 8 pe3ysbmame ceevad
2acHem.]
- TNouemy B cocye C pacTeHMeM BO34YyX CHOBaA CTan “NpurogHoim” ans ropeHma?
[Omeem: B xo0e npouecca pomocuHmesa pacmeHus rnoasaowarom OUoKcud yenepoda u
8bl0enAm Kucsaopood. lloamomy Konu4ecmao Kucaopooa 8 8030yxe, HaX00AWeMCA 8 cocyoe,
ysenuyusaemcs.]
- Moyemy BO3AyX HE CYUTAETCA UHAMBUAYANbHBIM BELLECTBOM?
[Omeem: Bo3dyx —3amo cmecsb pasnu4Helx 2a308. B cocmas 8030yxa 8x005m 8 OCHOBHOM a3om u
KUCnopo0, 0OHAKO 8 HeM CO0epXamcs makxe OUOKCUO yenepoda, napbl 8006l U Opyaue 2a3bl.]
- Y710 ABNAETCA rNaBHOM NPUYMHON TOTO, YTO NOAAM CNOXKHEE AbIWAaTb N0 Mepe Habopa BbICOTbI?
- [Omeem: C HapacmaHuem 8bicOMbI MA0MHOCMb 8030yXA yMeHbUWAemcsa U KUcsaopoo
pacripedensemca “pexce”. Kak cnedcmeue, op2aHU3M UCbimbisaem HeEX8AMKY Kucsa0pooa.]
- Kak nameHeHus B cocTaBe BO3AyXa MOTYT NOBAUATL Ha U3HEAEeATEIbHOCTb KMBbIX
OPraHNU3MOB U OKpY:KatoLwyto cpeay?
[Omeem: YsenuyeHue cooepiaHus 8pedHbIX 20308 8 8030yxXe MOXem cmame nNpu4vyuHol npobaem
¢ ObixaHuUem, b6one3Heli u HapyweHuUs 3Koa02u4eckoz20 banaHca.]
- KaKoe BnnaHWe OKa3biBaET AeATe/IbHOCTb Ye/I0BEKA Ha 3arpA3HeHMe Bo3ayxa U Boabl?
- [Omeem: CxcueaHue ¢poccusnbHO20 MOMNAUBA, MPOMbIUIeHHble 0mxo0sl U 6bImosblie CMoYHble
800bl CMAHOBAMCA NPUYUHOLU NONadaHUsA 8pedHbIX seuecmas 8 8030yx U 800Y.]
Ecnm yyawmecs ncnbiTblBaloT 3aTPYAHEHUA C OTBETAMM Ha NPUBELEHHbIE BOMPOCHI, yYUTENb MOXKET
NMOMOYb MM C MOMOLLbIO AOMOJHUTE/IbHBIX HABOASALLMX BOMPOCOB:
- Toyemy 8 Hekomopobix 20podax 8030yx Kaxcemcsa 6osee 3a2PA3HEHHbIM ?
- Kakue 2a3bl 06pasyomcsa 8 pe3ysnbmame c20paHUsA ¢hoccunbHo20 monauea?
- Kakue moz2ym 6bimb npuHamel mepeol 041 npedomspawieHus 3a2pA3HeHUs 8030yxa U 800bI?
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Bo3gyx (2 uaca)

UE0E 5L Yue6HuUK: cTp. 28
® Pabouas TeTpaapb: cTp. 20

MopcTaHpapThl 9-1.1.5.

Llenn obyyeHus OnucbiBaeT CTpoeHne aTMmocdepbl, OCHOBHbIE COCTaBHbIE YacTU BO34yXa,
3HaYeHMeE KMCN0Poaa A1A XKMBbIX OPraHU3MOB
Ob6bACHAET Bblae/eHMe ra30B M3 BO34yXa MeTOA0M GPaKLUMOHHON AUCTUANALMMN,
cBOMCTBA M 061aCTU NPUMEHEHUA KMCAOPOAa M 61aropoaHbIX ra3os.

Haebiku XXI Beka MccnepoBaTeibCKMe HaBbIKM, HaBbIKM KPUTUYECKOTO MbILUEHUA, peLleHns
npobsiem, COTPYAHMYECTBA, KOMMYHMKALMMK U Ucnosib3oBaHua UKT

BcnomoratensHble YyebHUK, cxema, WANCTPUPYIOWANn CTPOEHUE 3eMHOM aTMocdepsbl, LnpuL,

cpeacTa MegHas MpPOBOJIOKA, ropesika byH3eHa, TpybKa M3 TEPMOCTOMKOro CTeKna,
NpocToi 1abopaTopHbI NPUBOP A5 NOAYHEHUA KUCA0POAA

INeKTPOHHbIe pecypchbl BUAEOPOAMKM M aHMMALMK, CBA3AHHbIE CO CTPOEHWEM aTmocepbl, COCTaBOM
BO34yXa M BblAeNeHMeM ra3os 13 BO3ayxa

KpaTKuit nhaH ypokKa

MoTuBauma. ObcyKaeHue 3aTpyAHEHHOCTM AbIXaHUA C YBE/IMYEHUEM BbICOTbI U CBA3b 3TOr0 ABNEHMUSA
C COCTaBOM W MNIOTHOCTbIO BO34yXa.

O6baAcHeHue. M3yyeHune cTpoeHUs atmocdepbl, OCHOBHbIX KOMMOHEHTOB B COCTaBe BO34yXa, 3HaYEHUs
KMCNOpOAa S48 KMBbIX OPraHM3MOB, BbIAENEHWMA [a30B M3 BO3AyXa MeToAOM ¢GPaKUMOHHOWM
ONCTUNNAUMK, XapaKTEPHbIX CBOMCTB M 0BnacTel NpUMeHeHMsa KUcnoposa u 61aroposHblX ras3os.
UccnepoBaHmne. SKcnepumMmeHTasibHOE onpeaeneHne o6beMHOM 40NN KMCAOPOAa B BO3AYXE U aHANU3
NOJIyYEHHbIX Pe3yNbTaToB.

3aKpenneHue. YuebHuk: 3ag. No1-5. PT: No1-8.

OueHuBaHme. PaccmoTpeHMe coCTaBa BO3A4yXa, CBOWCTB M 06sacTell NPUMEHEHWA KUCA0pPOoAa,
06bACHEHWE NpoLLecca BblAeNeHUA ra30B U3 BO3AYXa U YCTAHOB/IEHWE CBA3M C MOBCEAHEBHOM HKU3HbHO.
Yuyntenb KOHLEHTPUPYET BHUMAHUE y4almxca P
Ha CUTyauuu, Npu KOTOPOM NIOAAM TAXKENO AblwaTb B
YCNOBMAX BbICOKOTrOpbs, M OpraHmU3yeT obcyKaeHne Ha OCHOBe
npuBeAeHHOro B Yy4yebHMKe PUCYHKa. Yyalimeca [OOSXKHbI
NpoaHanu3npoBaTb CUTyaLMIO, MOKa3aHHYK Ha PUCYHKe,
06BACHUTb XapaKTep U NPUUYUHY U3MEHEHU, NPOUCXOAALLMNX
C POCTOM BbICOTbI, U CBA3aTb MX CO CBOMCTBaMW BO3Ayxa.
Yuutenb paeT HanpaB/ieHWe OO6CYKAEHUIO C MOMOLbIO \w
cneayowmnx Bonpocos: [\

- [louemy anbnuHuUCM owyuw,aem ycmasnocms U yrnaodoK cun?

- Kakue ceolicmea 8030yxa usmeHsAomcs ¢ HQbopom ebicomol ?

- Kakxosa 83aumocssasb Mex oy MNaomHocmso U COCMasom 8030yxa?

- [loyemy anbnuHucMesl U 8000s103bl UCMOAb3YIOM CEYUAIbHbLIE KUCAOPOOHbIe 6ass0HbI?

B pe3synbTaTe 06CYyKAEHNA CUTYAUMMN U PUCYHKA BbISBAAETCA, YTO C POCTOM BbICOTbI NJIOTHOCTb BO3AYyXa
YMeHbllaeTcA. YMeHblUeHMe MNAOTHOCTM BO3Ayxa nNpuBoAMT K 6Honee  “pasperkeHHomy”
pacnpegeneHuto Kucnopoga. Bcnencreue Toro, YTO OpraHM3mM YeIOBEKA He NOJyYaeT JOCTAaTOYHOMO
KOJIMYECTBA KMUCI0POAa, Y HEFO NOABAAETCA OLLYLLEHWE YCTAaNOCTU U yNaaKa Cu.

B xoae obcyxaeHua y ydawmxca bopmmpytotca 6a3oBble NpeacTaBaeHMA O COCTaBe BO34yXa, 3HAYEHUM
KMcaopoaa v ceoncteax atmocoepbl. NossaseTcA NOHUMaHWE TOro, YTO USMEHEHME COCTaBa U CBOMCTB
BO34YyXa HAMNPAMYHO BAUAET Ha KU3HEeLEeATE/IbHOCTb KMUBbIX OPraHU3MOB.

Ha sTom 3Tane yuutenb moxKeT yrnybuTb OTBETbl YYALLMXCA C MOMOLLBIO C/AeAyLMX HaBOAALLMX
BONPOCOB:

- Ymo 6b1 npousouwino, ecau bl 8 8030yxe He bbis10 KUcs0poda?

e
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- [TMoyemy 8 Kocmoce U Ha 60abUWUX MOPCKUX 271y6UHAX A00U UCMoAb3Yyom creyuadsasHoe obopydosaHue?

- 06aadarom nu ece 2a3bl, 8X00AUUE 8 COCMAB 8030yxd, 00UHAKOB8bIMU ceolicmeamu?

- Kak moe2ym meHameocsa ceolicmea U noKasamesu 8030yxXa 8 Pa3/AUYHbIX CI0AX ammocgepbl?

Ha atom 3Tane y ydyawmxca GopmmUpyeTca MHTEPEC K M3y4eHWIo COCTaBa M CBOWCTB BO3Ayxa U 3TO
MOAroTaB/AMBAET UX K CAeAYIOWMM 3TanamM ypoKa - 0BbACHEHUIO mMaTepuana u uccienoBaTe/ibCKon
OeATeNbHOCTH.

Ha 3ToMm 3Tane ypoKa yumTesnb pacckasblBaeT yyalllMMca O COCTaBe BO34yXa, CTPOEeHUM
atMocdepbl U 3HAYEHUW OCHOBHbIX ra30B BO3AyXa A/A KMUBbIX OpraHM3mMoB. B nepsyo ouyepeab
noacHaeTca, YyTo aTMocdepa — 3To ra3oBas 060/104Ka, OKpYKatoLan 3emnto. [lo ceeaeHUA ydaLLMXCs
O0BOAMUTCA, UTO 04N NPOKMUBAIOT B CAMOM HUMHEM coe aTMochepbl — Tponochepe — 1 YTo NAOTHOCTb
BO34YXa B HUMHUX CNOAX Bbllle U3-3a AeNCTBUA CUAbI NPUTANKEHMA 3emau (rpaBuTauum). Mpu noagbeme
Ha 60/1bLUYIO BbICOTY NJIOTHOCTb BO34YyXa CHUMKAETCA, BCeACTBUE Yero AblllaTh Ha BbliCOTE CTAHOBUTCA
TAaXenee. Yuntenb o6bACHAET, YTO BO3AYX — 3TO HE MHAMBUAYAbHOE BELLEeCTBO, a CMECb Pa3INYHbIX
rasos. OCHOBHYIO 4YacTb BO3[yXa COCTaBAAKOT a30T M Kucnopog. Kpome 3Tux rasos, B BO3gyXxe
NPUCYTCTBYIOT HebosblMe Ko/AuMyecTBa AMOKCUAOA yriepoga, MapoB BOAbl, aproHa M ApYyrux
6naropogHbIx rasos. Yyawmmca coobliaeTcs, 4To, XoTa obliee cogepykaHue asoTa M KUcCopoda B
BO34yXe OCTAaeTCs HEU3MEHHbIM, COAEP*KaHWEe HEKOTOPbIX APYrMX rasoB MOXKET MEHATbCA B
3aBMCMMOCTM OT MOrOAHbIX YC/NIOBUN U AEATENbHOCTU YesioBeKa. K mpumepy, B AHW C BbICOKOM
BNAXXHOCTbIO B BO3[yXe YBENMYMBAETCA COAEpP)KaHMEe BOAAHbLIX MapoB; B KPYMHbIX ropogax W
MPOMBbILLIEHHbIX paioHax B pe3ynbTaTe CMraHua TONNBa BO3pacTaeT CoAepXaHMe B BO3AyXe Takux
BpeAHbIX ra30B, KaK MOHOOKCU/A, YI1epoaa U ANOKCUA, Cepbl.

Ha a3Tom 3Tane ypoka yuuTenb npegnaraer ydyawumca MUccaenoBaTb
SKCNEePMMEHTA/IbHbIM MYTEM, KaK MOXHO onpeaenntb O6beMHYIO [O/I0 KUC/Iopoda B BO3AYXeE.
OcHOBHasa LUeNb AOeATEeNbHOCTM — AaTb BO3MOXHOCTb Yy4yallMmca cPopmuMpoBaTb Ha OCHOBeE
HaboAeHUI NOHMMaHMe TOro, YTO COCTaB BO3Ayxa HecTabuneH, YTo OH npeacTasaseT coboi cmech
pa3/NyHbIX Fa30B M YTO BaXKHYIO 4YacTb 3TOW CmMecu cocTaBnser Kucnopog. CHayana yuutenb
OEeMOHCTpUpyeT npubop, KOTOopbiiM byaeT MCNoONb30BaH NPW NOCTAHOBKE OMbiTa, U HanomUHaeT
yyallMmca npasmaa TeXHWKM 6e3onacHocTM. Ydyawumca npeacTtaBasetca npubop, CoCToAwmin 13
LWINPULOB, TPYBKM N3 TEPMOCTOMKOro CTeKNa, 06pe3KoB meaHON NPOBONOKM U ropenikn byH3eHa.

Ha 3ToM 3Tane yunteNib MOXET pacckasaTb YYallMmMCa O NpuHUMne paboTbl ropenku byHseHa. MpuHLMN
OeWcTBUA ropenkn byHseHa OCHOBaH Ha KOHTPO/MPYEMOM CropaHMM rasa, CMeLaHHOoro ¢ BO34yXomM
(Kncnopogom), Ha Bbixoae U3 CMeCUTENIbHOW TPYBKM Fropesikn. ITo YCTPOMCTBO, YCOBEPLLEHCTBOBAaHHOE
PobepTtom byH3zeHOoMm, obecneunsaeT 6osiee NosHOE CropaHue rasa U No3BoJsiAeT NnosyyaTb 6e3 apima
Nniamsa C BbICOKOM TemnepaTypoin. KoaiMyecTBo Bo3ayxa, NOCTYMNatoLLero B Tpy6Ky, MOXHO U3MEHSATb C
MOMOLLbIO  MOABUMHOIO  PEryMpoBOYHOrO  Ko/bLa

(BO3AYWHON 3aC/NOHKM), PACMONOKEHHOTO B HUXKHEN _ w EE Ses——= =% ,‘i
YyacTu ycTpolictBa. KonumuectBo Bo3ayxa onpegenset

XapaKTepUCTUKKN NnameHn. Korga Bo3ayllHas 3ac/IOHKa

3aKpbiTa, BO3AYyX MPAKTUUYECKM He NOCTynaeT B TPYOKy.

a3 roput TO/NbKO 3a CYET KMCIopoaa BO3AyXa Y

BbIXOAHOTO oTBepcTna Tpybku. W3-3a  HepocTaTtKa r - 1
KMC/0pO/a NOJIHOMO CropaHma He MPOMCXOAMT, MPU 3TOM

pacKaneHHble YacTuLbl Yrnepoaa nNpuaatoT NaaMeHu KenTbi LUBEeT U APKOCTb. Takoe naams KOnTuT,
MMeeT OTHOCUTE/NbHO HU3KYID Temnepatypy M Noayduno HasaHue “GesonacHoe nnamsa”. MMpu
OTKPbITOM BO3AYLHOWN 3ac/fOHKe ras, nogHMmMmasch no TpybKe, noacacbiBaeT BO3ayx yepe3 60KoBble
OTBEPCTMA U XOPOLLO C HAM CMelunBaeTca. NonydyeHHaa cmecb roput Ha Bbixode U3 TpybKu, obpasya
HeKonTAlllee BblCOKOTemMNepaTypHoe naama 6negHo-cMHero uBseTa. 3TO OCHOBHOe pabouyee naams,
ucnonbsyemoe B nabopaTopHON MpaKTUKe A4 HarpesaHuMA npuv  MPOBeAeHUM  PasAUYHbIX
3KCNEePUMEHTOB.
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Obpe3kn menHOM NPOBOJIOKM MOMELLAOT BHYTPb CTEKAAHHOM TPYOKM, a €e KOHUbl COeAMHAIT CO
wnpuuamu. B oamMH M3 wnpuues HabupaloT onpeaeneHHblt 06bem Bo3ayxa, nocsie 4vero TpybKy
HarpeBatoT. Bo3ayx HeCKO/IbKO pa3 NeperoHA0T B U3 O4HOTO LWNPULA B APYroi. B aTo Bpems kucnopogs,
BO34yXa BCTyMaeT B PeakuMio C HarpeToi Meabio M Ha NMOBEpXHOCTM Mean obpasyeTcs oKCua meau
yepHoro ugeTa. [OCKONbKY KUC/IOPOA BO3A4yXa PacxodyeTcs B XoAe peaKkuuu, Habnawogaercs
yMeHbLleHne obliero ob6bema Bo3ayxa.
Yuyntenb akUEHTUPYET BHUMaHME yYaLMXCA Ha CneayroLLmMx BOnpocax:

—  Kak usmeHuscsa ysem meoHoU npososoKu?

—  [loyemy ymeHbwiunaca obvem 2a3a?

— [loyemy pacxodyemcs He secb 8030yX, 0 MOMbKO €20 Yacmeo?
K Kakomy 861800y 0 cocmase 8030yxa no38osasem npulimu amom oneim?
B xone obcyrKaeHMA ycTaHaBAMBAETCA, YTO B COCTAB BO34YyXa BXOAMT KMCA0POA, KOTOPbIA BCTYMAET B
peakumio C HarpeTor meapto. B xoze peakuum Ha NOBEPXHOCTM meam obpasyeTcs YepHbld Hanet
oKcnaa megu. NMocKobKY KUC0POL PacxoayeTcs B XO4e pPeakunn, Habatoaaetca ymeHblleHWe 06LLero
06bema rasa. Pe3ynbTaTbl SKCNEPUMEHTA MOKA3bIBAKOT, YTO KMCNOPOL, COCTaBAAET MPUMEPHO NATYIO
YyacTb Bo3ayxa. [lanee yunutenb npegnaraeT y4awmmMca CPaBHUTb HAYaNbHbIN U KOHEYHbIN 06beMbl rasa
W, UCXOAA U3 NOSYYEHHOW PA3HOCTM, paccuMTaTb 06bEMHYIO A0 KMcnoposa. B xone peannsaumm
AeATEeNbHOCTU yyalumeca He TONbKO NOYYatoT TEOPETUYECKME 3HAHUA, HO U PAa3BMBAOT CBOM HaBbIKM
BeAeHnA HabaoaeHWn, cpaBHeHUA N GOPMYIMPOBAHUA BbIBOAOB. IKCNEPUMEHTabHAA AeATENbHOCTb
cnocobereyetr dopmmMpoBaHMIO Yy yyawmxcA 6onee  KOHKPETHOTO M Hay4yHO 0BOCHOBaHHOrO
npeAcTaBAEHWUA O COCTaBe BO3AyXa.
Yunteno o0cobo noayvepkMBaeT 3HayYeHWe ra3oobpasHoro Kucaopopa Ans
KU3HEAEeATENbHOCTU XUBbIX OpraHM3moB. OH MOACHAET, YTO KMUCAOPOJA Yy4acTBYeT B npoLecce
AblXaHuA, cnocobcTeByeT BbipabOTKE 3HEPrMM B KAETKax W, BCTYMas B Peakuuio C PasiUYHbIMU
BELLeCTBAMM, 3aMyCKaeT OKUCAUTENbHble npouecchbl. OTMeYaeTcsa, YTO KUCAOpoa noanepKuBaeTt
ropeHue, HO CamM He CYMTAeTCA FOpHYMM BELLECTBOM. YUMTeslb YKasbiBaeT, yTo B sabopaTopumu
KMUCNIOPOA MOJIyYaloT pPasfioXKeHWeM MnepoKcuaa BOAOpOAa B NMPUCYTCTBUM OKCuaa mapraHua(lV) s
KayecTBe KaTa/nM3aTopa, U 3aMnCbIBAET ypaBHEHME Peakunu:

MTLOZ
2H202 e 2H20 + Oz

[anee yuntenb pasbacHAET CyTb NPOLLECCA BblAENEHNA [A30B U3
Bo3ayxa. OH coobLaeT, 4To CHayYaa BO34yX CXKMMAETCSA MoJ,

BbICOKMM AaB/EHMEM, 3aTEM CHKUMKAETCA NPU OXNaXKAEHUU U

fanee pasfensneTca Ha COCTAaBHbIE YAacTU METOA0M QPAKLMOHHOW
anctuanaumn, Npy 3Tom pasHas TemnepaTypa KUNeHus rasos ]
no3Bo/AET OTAENATb UX APYF OT Apyra. A30T, KUCI0POA, aproH U
Apyrue rasbl noc/ieaoBaTesibHO OTAENATCA U cObUpatoTca B
COOTBETCTBUM C MX TEMMEpPATYPaMm KUNneHus. Yuntenb

noAYepKMBaET BaXKHOEe 3HaYeHue 3Toro npouecca ans
MPOMbILLIEHHOrO NOAYYEHMS KMCN0POAa, a30Ta U APYruX rasos.

B xoae o6bAcHeHUA gaeTca nHGopmauma u o 61aropogHbix razax. OTMevaeTca, YTO resinii, HEOH, aproH,
KPWMNTOH M KCEHOH OTHOCATCA K 18- rpynne nepuoguuyeckoi Tabanubl M NnpeactaBasatoT coboit rasbl, KpaiHe
MacCUBHbIE B XMMMYECKOM OTHOLLEHMM. HM3KaA CNOCOBHOCTb 3TUX ra3soB K XMMUYECKUM peakumam
06ycnoBaeHa CTabuIbHOCTbIO 3/EKTPHHOTO CTPOEHMA MX aTOMOB. YUMTENIb MOMKET KOCHYTbCA TaKKe
Pa3NnYHbIX 0bnacTer NpumeHeHUa 61aropoaHbIX ra3oB, OTMETUB MCNOJ/b30BaHWE HEOHA B PEKNAMHBbIX
LMTAX, apProHa — B 31EKTPUUYECKMX JAaMMOYKAX U NPW NPOBEAEHNN CBAPOYHbIX PaboT, a renmsa — B BO34YLIHbIX
Wwapax v ana oxNaxKaeHna MeauLMHCKUX Npubopos, Tpebylowmnx CBEPXHU3KMX TeMNepaTyp. 3aBepLuan
06bACHEHWNE, YUNTENDL MOMKET 0BPATUTLCA K YUYALLMMCA CO CeAYHOLWMMM BONPOCAMM HAaNpaBAsIOLLEro
XapaKkrtepa:

— B uem OCHOBHQOA NpUYUHA 3amMpyOHeHH020 ObixaHUA rpu Habope 8bicomol?
— [loyemy 8030yx cHUMAemMCcs CMecCbio?
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— B yem 3aKka104aemcsa 3Ha4YeHuUe KUcaopooa 045 HusbiX Op2aHu3mMos?

—  Kak Kucsnopood noddepxcusaem eopeHue?

— Kak pasHuya 6 memnepamypax KureHus 2a308 ro3gosasem pasoenams ux cMecu?
— [lo4yemy 6s1a20p00HbIe 2a3bi naccusHee Opyaux 2a3o8?

Yyawmmces npeanaraetcs BbINOAHWUTL 3a4aHUA U3 y4ebHMKa, NpeacTaBaeHHble B
py6puke “INMpumeHnTe NosayyYeHHble 3HaHUA”. Llenb AaHHOro 3Tana — co34aTb BO3MOXHOCTb AN
NPUMEHEHUA YYaWMMUCA MOYYEeHHbIX 3HAHMIA O COCTaBe BO34yxa, CBOWCTBAX KucCaopoda U
BblE/IeHNU ra3oB M3 Bo3ayXa. B xoge obcyKaeHna 3a4aHMi OT ydalmxca TpebyeTcs aprymeHTaums
OTBETOB Ha OCHOBE MPUYNHHO-CNEACTBEHHbIX CBA3EN.

1. Npw pasgeneHnn Bo3ayxa Ha COCTaBHbIE YacTu:

a. noYemy BO34yX CHa4yaNa CMMAETCSH, a 3aTeM paclumpsaeTca?

[Omeem. Cxcamue u nocnedyrowee pacwupeHue 8030yxa MnNpusodaM K CHUMEHUI eao
memnepamypel. [Ipu MHO20KPAMHOM 108MOPEHUU 3Mo20 npouecca 8030yX CUMbHO oxaaxcdaemcs
U nepexodum 8 ¥uUoKoe cocmosHue.]

b. noyemy aproH BblAensAeTca U3 XMAKOro BO34yXa A0 Kucnopoaa?

[Omeem. Temnepamypa KuneHUs ap20HA Huxte, Yem y Kucaopoda. [losmomy npu HazpesaHuu
HUOKO020 8030yXa AP20H HAYUHAEem UCapamscsa paHblie Kucaopooa.]

2. BbicoTa dBepecTa npesbiwaeT 8,8 KM. MNpun NogbEME Ha ero BEpLUMHY anbNUHUCTbI BepyT ¢ coboit
KMcAopoaHble 6annoHbl. 06bAcHUTE, gN8a Yero.

[Omeem: C pocmom 8bicombl MAOMHOCMb 8030yXa U KOAUYECMB0 KUCA0podd YyMeHbLWaromcs.
Op2aHu3M ucreimbsigaem Hex8aMKy Kucsaopood, ecaedcmeue 4Ye2o 3ampyoHAaemcs ObixaHue U
nosaeanaemca nompebHoCcMb 8 00N0AHUMENbHOM Kucnopooe (u3 6a10Hos).]

B xoae obcyxkaeHus 3adaHui yyalmeca nosyyatoT 6osiee AcHoe npencTaB/lieHUMEe O B3aMMOCBA3M
MeKy COCTaBOM BO3AyXa M aTMoCchepHbIMU YCOBUAMM, yuyaTcA 06BACHATL 3HAYEHWE KUCI0poaa ANs
KU3HeeATeIbHOCTU OPraHM3MOB M HayyHO 06OCHOBbLIBATb CMocob pas3geneHus rasoB Ha OCHOBeE
pa3HuLbl B TemnepaTypax UX KUMneHua. Ha 3TOm 3Tane OHWM He TOJIbKO 3aKpennAlT TeopeTuyeckme
3HaHUSA, HO U CTAPalOTCA UHTEPNPETUPOBATL ABAEHNA MOBCEAHEBHOM }KU3HU, ONUPAACb Ha CBOU 3HaHUA
B 06/1aCTN XMUML.

Ha gaHHOM 3Tane OLEHMBAOTCA 3HAHMA M HaBbIKM y4YalLMXca NO TEME C MOMOLLbIO
BOMpPOCOB U3 pasgena “lNpoBepbTe NoAy4YeHHble 3HaHUA". B xoae obcyKaeHMaA oT ydalumxca Tpebyerca
He TO/IbKO U3/I0KEeHWE OTBETOB KaK Habopa $aKToB, HO M UX 0BOCHOBaHME HAa OCHOBE MPUYUHHO-
CNeacTBeHHbIX cBA3enl. Llenb AaHHOro atana — pa3BUTME Y YYalLMXCA HABbIKOB aHa/IMTUYECKOro
MbILWAEHNA, CPAaBHEHUSA, MHTEPNPeTaUnn Habnogaembix B NOBCEAHEBHOM KU3HU ABIEHUA Ha OCHOBE
XMMMUYECKNX 3HAHUA.

1. CKONbKO NpOLLEHTOB OT 06Lero 06bEma Bo3ayxa COCTABAAOT ceayoLune rasbl?

a. asor

b. Knucnopog,

C. a30T + Kucnopos

[Omeem: a. A3zoma npubnausumensHo 78%; b. Kucnopoda npubausumenvHo 21%; c. Aoma +
Kucsopooa rpubauzumersibHo 99%]

2. Bo cKo/1bKO pa3 Npuban3nTeNbHO coAepKaHue a3oTa B Bo3ayxe bonblue, Yem Knucnopoga (no o6vémy)?
[Omeem: Ob6vema azoma 6onbuwe ob6vema Kucnopoda npubauszumensHo 8 78:21=3,7 pas.]

3. Kak Bbl gymaeTe, KaKoi M3 ra3oB B COCTaBe BO3ayXa ABnseTcA 6osee peakUMOHHOCNOCOOHbIM?
Mouemy?

[Omeem: Kucnopod ssnsemcsa bonee peakyuoHHOcnocobHsimM. Tak, KUC0pod ecmynaem 8 peakyuto
CO MHO2UMU 8eulecmeamu, oCyu,ecmessfas OKucaumessHsle npouyeccol. A3om u 61a20p00HbIe 2a3bl
2opazdo mpyoHee scmynarom 8 Xumuyeckue peakuuu.]

4. YKkaxuTe age 06,1acTv NpUMMeHeHUsa KMcnopoaa.

[Omeem: Kucnopoo ucronb3zyemcs 8 MeduyuHe — 0414 AeYeHuUs nayueHmos c npobaemamu ObIXaHUS,
a Makxe 018 NPoyecca C8APKU U pe3Ku mMemasinos.]
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5. Konnuectso TennoTbl, BblAensieMON MPW CrOpaHMM CMeCUM aueTuieHa C Kucaopogom, bonblie
KONMYeCTBa TENNOTbl, BblAENAEMOW NPU CropaHMM CMecUM auetTuneHa c Bo3gyxom. Ob6bacHUTe
npuuunHy. [Omeem: B cpede 4ucmozo Kucsaopooa 2opeHue rnpomeKkaem MoaHocmoto U ¢ bonbweli
CKopocmoblo. B 8030yxe yce u3-3a bosiee HU3K020 COOepHaHUS KUCM0poOa 2opeHue npoucxooum meHee
UHMEHCUBHO, U, KaK csiedcmaue, 8bidensemcsa MmeHbuwe menaomel.]

¢OpMaTMBHOE oueHunBaHue

KpuTtepum oueHuBaHus Martepuanbl oLeHMBaHuUA
Onpeaenset 0OCHOBHbIE COCTaBHbIE YacTM BO34yXa U UX 06bEMHYIO
aonto (NpnbansntTenbHo)
Ob6bACHAET NPUUYMHY M3MEHEHMA COCTaBa BO3AyXa NPW PasANYHbIX
YCNOBUAX
KoMmeHTMpyeT 3HaueHne KMCNoPOoAaa A5 KUBbIX OPraHU3MOB U
obnactn ero npuMeHeHuA
ObbACHAET pe3y/ibTaTbl SKCNEPUMEHTA MO ONPeneNeHuUo [JeatenbHoCTb, HabnoaeHMe,
06bEMHON 40U KNCOPOAa B BO3AyXE obcyxaeHue

MoTusauma, onpoc, 3agaHue

Onpoc, obcyKaeHWe, 3agaHmne

Onpoc, paboTa ¢ pUCyHKamM

3arpasHeHue Bo3ayxa (2 yaca)

Tema 5.2. ¢ YyebHuk: cTp. 33
e Pabouas TeTpaapb: cTp. 23
MNoacTtaHpapTol 9-1.1.9.
Llenu obyveHua OnucaHue 3arpasHuTENei, 06pasyoLLUXCA NPU CHUTAHUN GOCCUNBHOTO
TONNBA; 06BbACHEHWE BAUAHUA 3arpA3HEHNA BO3AYXa Ha 340P0OBbe YesioBeKa
M OKPYKaloLLYIO cpeay, NyTel COKpalLeHUA BbINafeHUA KUCNOTHbIX A0XKAeN
N CHUXXEHMA YPOBHA 3arpA3HeHNA BO34yxa
Hasbikn XXI Beka HaBblku NnpoBeaeHnA nccnenoBaHnin, cbopa v aHannsa MHGopmaLmm, peleHmns
npobaem, KPUTUYECKOTO MblLUNEHUA, COTPYAHNYECTBA M KOMMYHUKALUN
BcnomoratenbHble Cynb®duUT HaTPUA, MHAMKATOP, CTEKNAHHDbIA CTaKaH UK Konba, KanenbHan
cpepacTsa NUMNEeTKa, PUCYHKN U CXEMbI, WTIOCTPUPYIOLLME 3arpA3HeHMEe BO3ayxXa
ONEeKTPOHHbIE pecypchbl Buaeoponunkun n aHMmaumm, cBA3aHHbIe € 3arpA3HeHNEeM BO34yxa, KUCAOTHbIMU
LOXOAMMU U KaTaIUTUYECKUMW HEWTPaNM3aTopamm

KpaTKuit nhaH ypokKa

MortBauyma. Ob6cyKaeHme cuTyaumm, CBA3aHHOM C YHUUTOXKEHNEM NECOB U BAUAHUEM LeATeNIbHOCTU
NPOMbILIEHHbIX NPeANPUATUIA HA COCTaB BO3AyXa.

Ob6bAcHeHue. O6bAcCHeHWe 0bpa3oBaHMA GOCCUABHOIO TOMNNBA, U3YYEHUE 3arpA3HUTENEN,
ob6pasyoLmxca Nnpu cropaHnm GoccuIbHOro TOMNJIMBA, BAMAHMA 3arpA3HUTENE BO34yXa Ha 340p0Bbe
YyeNloBEKA W OKPYXKAIOLLYIO Cpesy, U3ydeHne NyTel COKPaLLEHMA KMCAOTHbIX AOXKAEN U CHUXKEHUA
YPOBHSA 3arpA3HEHUA BO3AyXa.

UccnepoBanune. [MoarotoBka /abopaTopHoit Mmoaenn o06pas3oBaHMA  KUCAOTHbIX A0XAeNn w
HabnAeHWe C NOMOLLbIO MHAMKATOPA 32 USMEHEHMEM XapaKTepa cpeapl.

3akpenneHue. YuebHuK: 3ag. Nol. PT: Nel-5.

OueHuBaHue. epeyncieHne OCHOBHbIX BELLECTB, 3arpA3HAOWMX BO34YX, OOBACHEHWE MPUYUH UX
06pa3oBaHMNA 1 BO3LENCTBMA HA OKPYKAIOLWLYIO Cpeay, onncaHue NpuHUMna paboTbl KaTaIMTUYECKOTO
HelTpanumsaTopa.

B Hauane ypoka yuuTeNb KOHUEHTPUPYET BHUMaHMWE yyalumMxca Ha npobnemax
3arpA3HeHus Bo3ayxa, Habaogaembix B NOBCeAHEBHOW XMU3HU. [11A 3TOro OH opraHusyeT obcyaeHne
ONMUCaHHOM B Yy4yebHMKe CcUTyauMM W MPUBELEHHOTO PUCYHKA. Ydyawmmca npegnaraercs
NPOaHaAN3NPOBATb U3MEHEHMWSA, MOKa3aHHbIe HAa KAPTUHKE, ONPeAeNNTb UX MPUYMHBI M BbICKa3aTb CBOE
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MHEHWE O BJIMAHUM ITUX M3IMEHEHWN Ha OKpyKatowyt cpeay. Mpu obCyKAEHMM 3aTparMBatoTCs
cnefytolime BOnpochl:

- Kak enusem solpybKa necos Ha cocmas 8030yxa?

- KaKkue no2odHele usmeHeHUA mo2ym 6bimb 8bI138aHbLI 0eAMENbHOCMbIO KPYMHbLIX
POMbIWAeHHbIX npednpuamuii?

- [lo4yemy 8 Hekomopble OHU 8030yx cmaHosumca bosee MyMAaHHbIM U MAXCesnsiM 017 ObIXaHUA?

- Kakue 2a3bl 06pa3yomcs 8 pe3yabmame CHU2aHUsA hoccusibHO20 Monausa?

- Kak moz2ym nosausme amu UamMeHeHUs Ha 300p08be Yesn08eKa U Hu3HedeamenbHOCMb HUBbIX
op2aHu3mos?
B pesynbTaTe o6CYyKAEHMA CUTYALMUN U PUCYHKA BbIABAAETCA, YTO B pe3y/bTaTe AeATeNbHOCTU
NMPOMbIWAEHHbIX NPeAnpuUATUA U CKUraHMAa  GOCCUNbHOrO TonmAuMBa B atmochepy
BblbpacbiBaeTCA 3HAYMTE/IbHOE KOIMYECTBO BPEAHbIX ra3oB. B To e Bpemsa BblpybKa necos
NPenATCTBYET eCTECTBEHHOMY CHUMKEHUIO YPOBHA ANOKCUAA YINEepoaa B BO3AYXE U NPUBOLMUT K
YBE/IMYEHUIO COAepkKaHUA 3TOro rasa B aTtmochepe. B pesynbtate yxygllaeTcA KayvyecTBo
BO34yXa, YyYallaloTcs npobaembl C AbIXaHWEM M NPOUCXOAAT Pas3/IMYHbIE 3KOJIOTMYECKUe
U3MEHEeHMA HeraTMBHOro xapakrtepa. lNpu obcyxaeHun y ydawmxca dopmupyetca 6asosoe
npescTaBAeHWE O TOM, YTO 3arpsisHEHWE BO34yXa OKa3blBAEeT CEpbe3HOEe BO34EeNCTBUE HE TONIbKO
Ha NPMpPOAY, HO U HAa 340pPOBbE YesoBeKa. Ha 3Tom sTane Kaaccy moryT 6biTb AONOAHUTENBHO
3aJaHbl HaBoAALLME BOMPOCHI:

- Kakoe so3delicmeue Ha KaumMam MoOMem OKa3ame
3a2psA3HeHuUe 8030yxa?

- [loyemy 8 KpyrnHbix 20podax 8030yx bosee 3a2pA3HEH 1o
CPABHEeHUIO € cesnbCKoll MecmHocmeoto?

- B o00uHakosoli U cmeneHU OMNACHbI B8ce 2asbl,
sblbpacsisaemsie 8 ammocgepy?

- KaKkue mepbl MOMCHO NpPUHAMb 0a4 npedomepawjeHus
3a2psA3HeHUs 8030yxa?
Ha 3Tom 3Tane y4awmeca noAyyatoT HavasbHoe
npeacrasneHne o6  OCHOBHbIX  NPUYMHAX MU
nocnencTemax 3arpsAsHeHus BO34YyXa "
NnoAroTaBAMBAIOTCA K MOCAeAYyOWMM 3TanaM ypoka —
OODBACHEHWIO U UCCNEAOBATENBCKOM A,EATENIBHOCTU.

(0]53-7:(0, (4, 17158 Ha sTOM 3Tane yvyalmmca pasbACHA-
KOTCA OCHOBHbIE NPUYUNHDbI 3arpA3HEHMA BO3QyXa, YKa-

3bIBAlOTCA BELLECTBA, 3arpAsHAIOLLME BO3AYX, U ONuU-
CbIBAeTCA WX BO3AEWCTBME HA KMBbIE OPraHU3Mbl U
OKpyXKatoLyto cpeny. B nepByto ouepeap nogvepku-
BAETCA, YTO BO3AYyX ABAAETCA OAHUM U3 BaXKHEMNLMX
NPUPOLHbIX PECYPCOB, HEOOXOANMbBIX AA CYLLECTBO-
BaHMWA KM3HM Ha 3emne, a YUCTbIA BO3AYX CUMTAETCA
OAHMM M3 OCHOBHbIX YC/I0BUI 340POBOMN U3HU. B
Halu AHUW B pe3ynbTaTe PasBUTMA NPOMbILIEHHOCTH,
pocTa YMCNa TPAHCMOPTHbIX CPeACTB U YBEANYEHUS
noTpebHOCTM B 3Heprumn B atmocdepy BbibpacbiBaeTcs
60/1blLIOe KONNYECTBO BpeaHbIX ra3oB. bOnblan yacTb 3TMX razos obpasyeTca Npu CKUraHumn Goccunb-
HOro Tonaunea. Yyawmumea NoACHAETCSA, YTo poccMabHOe TONIMBO 06Pa3oBafioch B pesy/bTaTe Npespa-
LLEeHNI OCTaTKOB PACTEHUIN U }KUBOTHbIX, KUBLUMX MUAIMOHBI IET HA3a4, NoJ BO3AENCTBMEM BbICOKUX
TemnepaTtyp v gasneHusa. K oCHOBHbIM BUAAM $POCCUMABHOIO TONMBA OTHOCATCA Yrosb, HedTb U NpU-
poAHbIi ra3. OCHOBHOWM COCTAaBHOM 4acTblo MPUPOAHOro rasa Asasetrcs MeTaH. lpu cropaHuu
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doccmnbHOro TonaMBa 0bpasyoTca TaKMe rasbl, KAK MOHOOKCUA, YIiepoaa, AMOKCUA, yrneposa, ANOK-
cuA, cepbl U OKcuabl a3oTa. Mpu pacnpocTpaHeHnr B aTmocdepe 3TM rasbl CTaHOBATCA NPUYNHOM 3arpss-
HEeHMA BO34yXa, BbI3bIBAIOT MPOOBJIEMbl C AbIXaHUEM U MPUBOAAT K Pas/IMYHbIM 3KOJOTMYECKUM
N3MEHEHMUAM.

Ha satom 3Ttane yvawmecs HabnogaloT ¢ NOMOLLbIO na6opaTopHom Mmozgenun 3a
obpa3oBaHMEM KUCAOTHbIX AOXAEeW, a TaKxke
nccneayoT U3MEHEeHMA, NMpoucxodAline B OKpYrKa-
IOLen cpene BCAeACTBME B3aMMOAENCTBMA 3arpAas-
HAOLWMX BO34yXrasos ¢ Bogoi. OCHOBHOM Lesbto
neaTenbHoOCTU ABnsAeTca GopMMUPOBaHME Y yuallmnxcs
NPaKTUYEeCKoro npeacTaBNeHUs O BO3AENCTBUM Ha
OKpY*KaloLlylo cpeay ra3os, KOTopble BbibpacbiBaloTCs
B aTMmochepy NPOMbILLAEHHbIMU NPEANPUATUAMM N 06pa3yoTCA NPU CHUTaHUK GOCCUNBHOTO TOMMBA.
[o Hayana paboTbl yyawmmea coobuiaeTcs, Kakme byayT MCNO/sb30BaHbl BEWECTBA, U HANOMUHAIOTCA
npasBuna TexXHUKM 6GesonacHOCTU.  YyalmMmca BbIAAOTCA MNPUHAANENKHOCTU: CYyNbPUT HaTpus,
pa3baBneHHan conAHan KMCA0oTa, MHAMKATOP U CTEKNAHHbIN cocya. Mpu aobaBneHnn pasbaBaeHHOM
CONSAHOW KUCNIOTbI K cyNbdUTY HaTpua HabnogaeTca BbliaeneHune rasa — guokecmnaa cepsbl (S0,). Yuutens
BMECTE C y4alLMMUCA aHAIM3UPYET YPaBHEHNE peaKkuuu:

Na,SOs + 2HCIl - 2NaCl + H,0 + S0,

Co34at0TCA YC0BUA A1 KOHTAKTa BblAE/IMBLUEroCs rasa C BAaXKHOM cpesomn, Moc/e Yero B NoJslyYeHHbIN
pactBop A06aBnAlT MHAMKaTOp. Habnogasa 3a M3MeHeHMeM UBeTa WMHAMKATOpa, Yy4yalimecs
KOHCTaTMPYIOT CO34aHMe B PacTBOPE KMCAOM cpeapbl. Ha ocCHOBaHMM 3TOro HabloAeHNA NPOACHAETCA,
yTo BbIGpacbIBaeMbIt B aTMOCheEpPY AMOKCUA, Cepbl, PacTBOPAACh B AOXKAEBbIX Kanaax, NpuMBOAMT K
06pa30BaHMNIO KUCNIOTHbIX A0MKAEN.
Mpu 06CyKAEHMM YHaCTHUKM OCTAHAB/IMBAOTCA HA CeAYOWMX BONpOCax:

- Ha ymo yKa3vigaem usmeHeHuUe ysema uHoUKamopa?
Moyemy AuoKcud cepbl ciumaemcs 60os1ee ornacHbIM 2030M, Yem OUOKCUO yenepoda?
Kakyto Yacme peasnbHbix ammocgepHbIX npoyeccos moodesaupyem amom onsim?
lMovyemy puckK ebinadeHus KUc10mHbix 0oxcoell sbiuie 8 MPOMbIUAEHHbIX palioHax?
B xope obcyKaeHa ycTaHaBAMBAETCA, YTO NPU B3aMMOZLENCTBUM ANOKCMAA Cepbl C BOAOW CO34aeTcs
KMCNas cpesa, U 3TOT NPOLECC ABAAETCA OCHOBHOM NPUYMHOM 06pa3oBaHmsA B aTMocdepe KUCIOTHBIX
AoXaen. Yyawmecs NOHUMAIOT, YTO MPOMbILL/IEHHbIE OTXOAbl OKa3blBAOT HEraTUBHOE BO3AENCTBME He
TOJIbKO HAa BO3A4yX, HO W Ha MOYBY, BOAOEMbI, PACTEHUA U KUBble OpraHu3mMbl. B xone ocywecTBieHus
AeATe/IbHOCTY yyalumecs HabntoatoT 3a CBOMCTBAMM ra30B, 3arpsA3HAIOLLMX BO34YX, Y4aTCA 0ObACHATL
MexaHU3mM 06pa3oBaHUA KWUCAOTHbIX [O0XAEW, MOHMMAIOT POJb WHAMKATOPOB B OMNpee/ieHuu
M3MEHEHMA XapaKTepa cpedbl W BbICKA3blBAlOT CBOE MHeHMEe 06 3KOJ0rMYeckux MnocaeacTBUAX
MPOMbILLIEHHbIX BbIBPOCOB.

[anee yuntenb paccMaTpuBaeT No OTAE/NbHOCTM OCHOBHbIE BELL,ECTBA, 3arpA3HsAtoLLIMe
Bo34yx. OH OTMeYaeT, YTo AarKe OYeHb Majible KOMYecTBa MOHOOKCHUAA Yriepoaa TOKCUYHbI, TaK Kak
OH /IETKO CBA3bIBAETCA C reMorIobMHOM KPOBM, Bbi3blBas TEM CaMbIM KUCIOPOAHOE ronogaHune. Ocobo
NoAYEPKMBAETCA POJIb KUC/IOTHBIX AOXKAEW B CHUMXKEeHUN pH 03epHO BoAbl M NoYBbI U ywepb, KOTopbIl
OHW MPUYMHSAIOT PACTEHUAM, }KMBbIM OPraHM3mMam, CTPOUTEIbHLIM 06BEKTAM U COOPYKEHUAM. Yuntenb
aKLEHTUpyeT BHMMaHWE Ha HeraTMBHOM BO3AENCTBMM COEAMHEHWI CBWMHLA, B OCOBEHHOCTM Ha
HEPBHYIO CUCTEMY M YMCTBEHHOE pa3BUTUE AETeM.

Ha 3Tom 3Tame TaKxe M3/1araloTca CBeAeHUA O MyTAX CHUMEHMUA 3arpAsHeHUA Bo3ayxa. Yyalumxca
NMHGOPMUPYIOT O Pa3MYHbIX cnocobax, KOTopble MPUMEHAIOTCA Ha MPOMbILLIEHHbIX 06beKTax Ans
O4YMCTKM AbIMOBbIX ra308. Hanpumep, ANOKcKA cepbl 06e3BPEXMBAETCA BBEAEHUEM €r0 B PeaKumio C
ralieHol W3BecTblo. A B COBPEMEHHbIX aBTOMOBUAAX AR CHUKEHWUA BPeaHOro BO34encTBus
BbIX/IOMHbIX Fa30B MCMOAb3YIOTCA KaTa/UTUUYECKMEe HenTpanmsatopbl. Mpu pasbACHEHUM NpUHLMNA
paboTbl KaTa/IMTUUYECKOrO HeWTpanM3aTopa yKasbiBaeTcd, YTO BpedHble rasbl, BbibpacbiBaemble B
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BO34yX ABurateneM aBTomobuna, BCTynatoT B XMMUYECKME peaKkLMM Ha NOBEPXHOCTM KaTanusaTopa,
npeBpallaacb B MeHee BpefHble BellecTBa. Tak, B pe3yabTaTe BOCCTAHOB/AEHMA OKCUMAOB a3oTa
obpasytoTca a3oT u kucnopos. C yyawmmmca obcy:aatoTca cnegytolime Bonpocbl HanpaBAAoLLErO
XapakTepa:

- Kak ¢poccunbHoe monauso criocobcmeayem 3a2psa3HeHUo 8030yxa?

- [loyemy MOHOOKCUO yznepoda cHumaemcs onacHbIM 2a30M?

- [loyemy 8030yx cunbHee 3a2ps3HEH 8 KPyrHbiX 20p00ax ?

- Kakue mepbi cnedyem npuHAMb 018 COKPpAW,eHUs 8b16pocos 8pedHbix 2a3087?

m Yyawmmes npegnaraeTca BbINONHUTL 3afaHuA U3 yyebHWKa, NpeacTaB/ieHHble B
pybpuKe “MpumeHUTE NoNyYeHHble 3HaHMA”. Ha 3ToM 3Tane y4alimecs, UCnosib3ys YCBOEHHbIE Mo TeEMe
3HaHWA, 0BMEHMBAOTCA MHEHUAMW O MPUHLUMUMNE PaboTbl KaTaJUTUYECKOrO HeWTpanusaTopa U ero
3HaYeHWW AN CHUMKEHMWA 3arpasHeHus Bo3ayxa. [ns 3Toro MM npegnaraetca MNPOBecTM aHanus
npvBeAeHHOM B yuebHMKe CXeMbl M OTBETUTL Ha 3aZaHHble BONPOChI. B xoze obcyKaeHMs yyawmmes
cnepyeT apryMeHTMPOBaTb CBOW OTBETbI HayYHbIMM GaKTamMmn U NOAKPENAATb CBOM UAEMN IOTUHECKUMU
40BOAaMMU.

CoBpeMeHHble aBTOMOBMAN OCHALWEHbl KaTaUTUYECKUMK HelTpanmsaTtopamu. CTpoeHne ogHoro 13
TaKUX YCTPOMCTB NMOKa3aHO HUMKeE:

KaTtanusatop

oKcuAbl a30Ta, % BbINyLWEHHbIE
MOHOOKCUA yrnepoaa, B aTMochepy meHee
HeporopesLlune / BpeAHble rasbl
yrnesogopoapl ///

a. OTBeTbTE Ha cneayoLLMe BONPOCHI, KAacaloLLMeca KaTaIMTUYECKUX HENTPAIM3aTOPOB.
|. Tae B aBTOMOBMNE PACNONOKEHDI KAaTaIMTUYECKME HENTPANN3aTOPbI?
[I. B KAKMX LLenAX UCMOb3YIOTCA KaTaJIMTUYECKME HEUTPANM3ATOPbI?

[Omesem:

I. Kamanumuyveckuli Helimpanuszamop (KoHeepmep) ycmaHasausarom 8 cucmeme O/8 0meooad
ompabomasuwiux 2a308, Mex0y dguzamesieM U 8bIxa0MHOU mpy6odi.

Il. Kamanumuyeckue Helimpaauzamopsl UCMOAb3YHOMCA 08 MpespaweHus epedHbix seujecms,
COOEepHCaLUXCA 8 BbIX/OMHbIX 2030X, 8 MeHee 8pedHbie U, 8 Umoae, CHUXCEeHUS YPOBHSA 3a2pA3HEeHUs
8030yxa.]

b. OTBeTbTE Ha BONPOCHI O BpeAHbIX BELLECTBAX, MOCTYNAOLWMX B KaTa/IMTUYECKUI HEUTPAN3aTop.

I. Tae v Kakum obpasom obpasytoTcs oKcMabl a3oTa?

Il. Kak 06pasytoTca NpoAyKTbl HEMNOAHOIO cropaHua 6eH3nHa?

[Omesem:

I. Okcudel azoma obpasyromcs 8 dsueamese rnpuU B8bICOKUX MeMepamypax 8 pesysbmame peaxyuu
Mexcdy a30mom U KUC/opooom.

Il. 9mu sewecmea 0bpasyromca 8 pe3ysabmame HeroaHO20 C2OPAHUA monauea e dsuzamerne. ]

c. OnpepgennTe BelecTBa, B KOTOPbIe MPEBPALLAOTCSA rasbl, NOCTYNUBLUME B KaTaJIMTUUYECKUIA
HeMlTpaansaTop.

MocTynueLlume rasbl MpoAyKTbl Nx NpeBpaLLeHUA
oKCuAapl a30Ta A
MOHOOKCHKA, yrnepoaa B
Hegoropeslwne yrieBoLopPosabl C

[Omeem: 3aBepLIeHHbI BapMaHT Tabanue npuBeneH HUXKe:
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MocTynuBluMe rasbl MpoAyKTbl UX NpeBpaLleHns
OKCUAbI a30Ta A — a30T 1 Kucnopog,
MOHOOKCKA yrnepoaa B — anokcug yrneposa
HeJoropesluve yrnesoaopoapi C — guoKcua yrnepoga 1 soaa

Ha paHHOM 3Tane ycBOEHHble 3HAHWA NO U3y4eHHOW Teme U cHOPMMPOBAHHbLIE
HaBblKM OLLEHMBAIOTCA C MOMOLLBIO 33[aHWI, NpeacTaBAeHHbIX B pasgene “lMpoBepbTe NOAyYeHHble
3HaHUA“. MpKn BbINOJHEHUWN 3343HUIN OT YYALMXCA OXMAAETCA NPABUAbHOE HAMMCaHWe YpPaBHEHWN
XMMUYECKMUX peaKLMi, pacCTaHOBKA B HUX KOIPDULIMEHTOB M HAyYHAs apryMeHTaLUsA CBOMX CYKAEHUN.
OCHOBHOW Uenblo 3Tana OUeHUBaHMA ABNAeTcA 0606LlieHMe M 3aKkpenneHune 3HaHWW y4aluxca,
CBA3AHHbIX C 3arpsAsHEHWEM BO34yXa, NPOAYKTaMM CropaHmna ¢poccuIbHOro TONAUBA U HEUTpanusaumen
BpEeAHbIX ra3os.

1. MoKa)KMTe HeraTMBHOE BJ/IUAHME TAKOro 3arps3HAIOLLEro BO34YX BELLECTBA, KaK AMOKCUA, Cepbl.
[Omeem: [uokcud cepsi pa3dpaxcaem 2aa3a U ObixamesbHble Mymu U 8bi3bieaem npobaemes! ¢
OdbixaHuem. OH 83aumoodelicmayem ¢ HAX00AUWUMUCA 8 ammocghepe napamu 8o0bi, Ymo npusooum K
06pa308aHUO KUCA0MHbIX 0oxOell. KuciomHele 0oxcOu HaHocam ywepb pacmeHusm, sodoemam,
HUBBIM OP2AHUIMAM U 8038€0EHHbIM COOPYHEHUAM.]

2. HanuwwuTe ypaBHEHME pPeaKkLuMmn NOAHOMO CropaHnsa OCHOBHOIO KOMMOHEHTa NPMPOAHOro rasa —
MeTaHa — W paccTaBbTe KO3QOULMEHTBI.

[Omeem: CH, +20, - CO; + 2H,0 .]

3. Npu cropaHum meTaHa B YC/IOBUAX HEAOCTATKA BO34yxa 06pa3yoTca MOHOOKCUA, yriepoaa U Boaa.
HanuwuTte ypaBHeHWe 3TOM peakuumn 1 pacctaBbTe KOIGPULMEHTDI.

[Omeem: 2CH, +30; - 2CO + 4H,0 .]

4. CocTaBbTe ypaBHEHME peaKL MM, KOTOopas NpPoTeKaeT Npu 0b6e3BperKMBaHUN MOHOOKCUMAA YrAeposaa
B KaTa/IMTUYECKOM HerTpanmsaTope.

[Omsem: 2CO +0, - 2C0;.]

dopmaTuBHOE OL,EHMBAHUE

Kputepuu oueHnsaHuma Martepuanbl oueHMBaHUA
O6bACHAET OCHOBHbIE NPUYNHDI 3arPA3HEHUA BO3AYXa M YKa3blBaeT
MCTOYHWKM 0O6Pa30BaHNA 3arpA3HAOLNX CPeACTB
KommeHTMpyeT BAnAHME ra3oB 1 BeLecTs, 3arpA3HAOLWMX BO3AYX,
Ha 34,0pOBbE YEI0BEKA M OKPYIKAIOLLYIO cpeay
O6bAcHAET NPUYNHY BO3HUKHOBEHWA KMCNOTHBIX SOXKAEN U UX
nocneactsma
O60CHOBbIBAET MepPbI, NPUMEHSEMbIE 1A CHUKEHUSA YPOBHSA
3arpAsHeHnA BO3ayxa
O6bACHAET NPUHLUN AENCTBUA KaTaIMTUYECKOrO HeTpaamsaTopa
M ero poJib B CHUMKEHUM YPOBHA 3arpA3HeHns BO3ayxa

MoTurBaums, onpoc, obcyxaeHune

Onpoc, paboTa c Tabnauuein, 3agaHue

[JeatenbHocTb, 06CyKaeHUe, onpoc

Onpoc, obcyKaeHue, 3agaHne

PaboTa ¢ pucyHKamm, onpoc, 3agaHue
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Bopa (2 uaca)

Tema 5.3. e YyebHuUK: cTp. 37
® Pabouasn TeTpaab: cTp. 27

MopctaHpapThl 9-1.1.5.

Llenn obyyeHus PasbAcHeHMe BaA)KHOrO 3HA4YeHWMA BOAbI ANA KM3HM YesloBeKa W
XO3AWCTBEHHbIX OTpaciei, OnuUCaAHWE WUCTOYHMKOB MOA3EMHbIX U
NMOBEPXHOCTHbIX BOJ, PAacCMOTPeEHME BOMPOCOB 6€30MacHOCTM NUTbEBOM
BOAbI U CTagMil ee OYMUCTKU

Hasbikn XXI BeKa HaBblkn npoBepeHMa uccnefoBaHU, aHanM3a MHPoOpMaUUKM, pelleHus
npobnem, 3KONOTMYECKOM  OTBETCTBEHHOCTWU, COTPyAHWMYECTBa U
KOMMYHMKaLUK

BcnomoratenbHble Mpo3payHble CTaKaHbl, BOAA, 3eMA UM NECOK, KBacLbl (cynbdat Kanusa-

cpeacrea aNloMUHMA) MK pacTeBop cynbdarta xenesa(lll), dunbTpoBanbHan bymara
WY BaTa, MECOK U rpaBWi, MasioyKa A4 NnepemMeLlBaHmA.

INEeKTPOHHbIE pecypchbl Buaeoponnkn M aHMMauuKu, NOCBALLEHHbIE OYUCTKE MUTHEBOW BOAbI,
WCTOYHUKAM MUTbEBOW BOAbI U 3arpPA3HEHUIO BOAbI

KpaTKuit nhaH ypokKa
Motusauma. CpaBHeHMe KayecTBa BOAbl M3 Pas3/INYHbIX UCTOUHUKOB W O6CYKAEHUE CcUTyauuuy,
CBA3aHHOW C BAMAHWEM 3arpA3HEeHHOW BOAbl Ha 340POBbe Ye/10BEKaA.
O6bacHeHue. PasbsACHeHMEe 3HayeHWA BOAbl ANIA KU3HM YesioBeKa WM XO3AMCTBEHHbIX OTpacsen,
onucaHne UCTOYHUKOB MOA3EMHbIX U MOBEPXHOCTHbIX BOA, PacCMOTPeEHWE BOMPOCOB H6e3omacHOCTU
NUTbEBOW BOAbI U CTaANM ee OYNCTKN.
UccnepgoBaHue. HabnogeHue 3a nonydyeHmem 6onee YMCTON BOAbl U3 3arpsA3SHEHHOW C NPUMEHEHUEM
MeToa0B GUNbTPaLMU U KOarynsaumm 1 cpaBHEHME UCNOJIb30BaHHbIX CTaAUN OUNCTKM.
3akpenneHue. YuebHuK: 3ag. Nol. PT: Nel1-8.
OueHunBaHue. PaccmoTpeHne CTaamii OUUCTKU BOAbl M POIU GUALTPALMM U XJIOPUPOBAHMA,
pa3bsACHEHWE Ba*KHOTO 3HAYEHUA YUCTOW NUTLEBOM BOAbI A/1A 340P0BbA Ye/0BEKa.
B Hauyane ypoKa BHMMAHME YYaALMXCA KOHLLEHTPUPYETCA Ha BOMPOCe KayecTBa M
6e30nacHOCTM BOAbI, KOTOPOM OHM MONb3YIOTCA B NOBCEAHEBHOM ¥U3HU. C 3TOWN LeNblo opraHusyeTcs
obCcyKaeHMe Ha OCHOBE NPUBEAEHHON B Yy4ebOHMKE CUTyaLMM UM COOTBETCTBYHOLUMX KAPTUHOK.
Yyawmmcs npenocTaBaAloTCcA KpaTKMe cBedeHuAa 06 YC/NOBUAX KU3HWU NO4eN, MOJb3yHoLmMxca
Pa3NMYHbIMM MCTOYHMKAMM BOAbI, U NPeanaraeTcsa CPaBHUTb XapaKTePUCTUKMN STUX UCTOMHUKOB. B xoae
obCyKAeHMA 3aTparMBatoTca cieaytoLme BONpochl:

- Kak ucmoyHuK 8006l MOXtem 8aUAMb HA eé Ka4yecmeo?

- Kak 8bl Oymaeme, ymo 6e3onacHee: pe4yHas 8004 Usu nod3emMHble 800bI?

- O3Ha4yaem au NpPo3pavyHocMo 8006l e€ yucmomy u 6e30nacHocms ?

- Kakryw onacHocms 014 300p08bA 4Yesn08eKka npedcmassasem 3a2pA3HeHHAA U HACbIWeHHAs

MUKpPOOp2aHU3IMamu 800a?

- loyemy numesesyto 800y o4uwaom rnepeo Ucrnonb308aHUEM?

B pe3synbTaTe 06CyKAEHUA, NPOBEAEHHOrO Ha OCHOBE CUTYaLMM N KapPTUHOK U3 yuyebHUKa,
NPOACHAETCA, YTO NPO3PAYHOCTbL He 03HaYaeT 6e30nacHOCTb BoAbl. B Boae pek 1 o3ep moryT
COAEPKATLCA WA, NECOK, PACTUTE/IbHbIE OCTAaTKM, MUKPOOPTraHM3Mbl U Apyrue 3arpa3HeHus.
Moa3emHble (rpyHTOBbIE) BOAbI YaCTUYHO OUYMLLIAIOTCA B pe3ybTaTe GUAbTPALMM NPU NPOXOKAEHUN
CKBO3b C/I0M MOYBbI, O4HAKO U UX ANA NOAHOW 6e30nacHOCTU HeobxoaMMOo NPOBepPATL Ha
3arpAsHeHus 1 NnogasepraTb NPOLLECCY OYUCTKU. TaKum 06pasom, y yyalumxca GopmupyeTcs
nepBoHaYaNbHOE NpeAcTaBNeHMe O TOM, YTO YMCTasA NUTbEBAsA BOAA KU3HEHHO BaXKHa A1A 3aLNTbI
370pOBbA Ye/I0BEKA M Nepea noTpebieHnem Ao/MKHa NPONTM Bce HeobXoaMMble CTaAnM OUYNUCTKU.
Ha 3Tom 3Tane moryT 6bITb AOMNONHUTENLHO 3a4aHbl CAeaylolIMe HaBodAlLMe BONPOChI:
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- K Kakum 3a60n1e8aHUAM MOXem rnpusecmu 3aepsa3HeHue 800bl?

- [Mo4yemy 8 HEKOMOPbLIX pe2uoHAX YUCMAs NUMoeesds 8004 Masn000CMYNHA AOAM?

- KaKkue mepebi criedyem npuHUMame st00AM 0418 0XpaHel Yucmoli 80061?
[aHHbIN 3Tan HyXeH s GoOPMMPOBAHMA Y YHALLMXCA HaYabHbIX NPeACTaBAEHUN O KayecTBe BoApbl,
XapaKTepHbIX 0COBEHHOCTAX MCTOYHMKOB BOAbl, BaXHOCTU obecrneyeHnsa 6e30MacHOCTM MUTbEBOW
BOAbl M WX MOATOTOBKM K MOCNEAyHOLWMM 3Tanam ypoKa — OOBACHEHMIO M UCC/ef0BaTe/IbCKOW
OeATeNbHOCTH.

Ha aTtane 06bAcHEeHMA yyalMMca NpeaocTaBaseTca MHPopmaLma O BaXKHOM 3HaYeHUn
BOAbl 417 KU3HM YesioBeKa, 06 MCTOYHMKAX BOAbI M cnocobax nonyyeHma 6e3onacHoi NMTbEBOM BOABI.
B nepByto ouepeab Nog4yepKUBAETCSA, YTO BOAA ABSETCA HEOTbEMIEMOW YaCTbIO }KU3HWU Ye/IOBEKA U
WMPOKO MCMONb3YEeTCA B ero NOBCEAHEBHOM gesTeNbHOCTM. JIloAW MCMONb3YOT BOAYy AN NMUTHS,
NPUroTOBJIEHUA NULIM, NMOAAEPMKAHUS TUTMEHbI, MbITbA MOCYAbl, CTUPKM U ydaneHua oTxogos. B
Ce/IbCKOM X0351CTBE NOAUB PacTeHUN U obecneyeHne OMALLHUX }KMBOTHbIX BOLOM MMELOT 6onbLioe
3HaYeHue Ans noaneprkaHua ero MNpPoAYKTMBHOCTU. B npombIAeHHOCTM BOAA WMCMO/b3yeTcA B
KauyecTBe pacTBOpUTENs SAA PasiUYHbIX XMMWUYECKMX MpOLLeccoB, obecrneymBaeT oOxnarKaeHue
060pya0BaHMA W UrpaeT BaHYlD pPoOAb B MPOU3BOACTBE 3/eKTposHeprun. OcHOBHas 4acTb
NCNoab3yeMoin HamM BOAbl NOCTYMaeT M3 peK, 03ep U NoA3eMHbIX UCTOYHUKOB. Boaa, obpasytoulancs
B pe3y/bTaTe BbiMNageHUA OCAAKOB, MNPOCAYMBAETCA CKBO3b C/A0M MOYBbI UM CKanauMBaeTca Hafg,
BO/ZI0YNOPHbIMW FOPHLIMU Nopoaamn. Takne BoAbl Ha3bIBAOTCA NOA3EMHbIMU (TPYHTOBLIMW) BOAAMM.
[PYHTOBbIE BOAbl MOTYT Ka3aTbCA BU3ya/ibHO YNCTbIMU, MOCKOJIbKY MPOXOAAT ONpPeAe/ieHHYIo cTeneHb
ectecTBeHHoN ounbTpaumm, ofHako ans obecneyeHua nNoJsHOM 6e30MacHOCTM WX BCE PaBHO
Heob6Xo04MMO NPOBEPATL U OYMLLATL OT 3arpA3HEHUN.

Mpo3paYyHOCTb PEUYHbIXM O3ePHbIX BOA, He O3HayaeT UX abCoNTHOM YMCTOTbI. B Takoi Boae moryT
NPUCYTCTBOBaTb W/, MECOK, PacTUTENbHble OCTAaTKWU, MPOAYKTbl KU3HEAEATENbHOCTU UBOTHbIX U
pa3NMyHbIe MMKPOOPraHM3mbl. K TaKMM MUKPOOpPraHM3mam OTHOCATCA Pas/iMyHble BUAbl BakTepuin 1
APYrMX MefibYyanllMX OPraHM3MOoB, a TakKe BUpYChl. [pM nonagaHnn B OpraHM3m YeNoBEKA OHU MOTYT
CTaTb NPUYNHOM PA3BUTUA MHDEKLMOHHbIX 3a60/1€BaHUN.

Mo3TOMY TaK Ba*KHO OYULLEHME UCMONb3YEMOIM BOAbI C NPUMEHEHNEM BCEX NPEAYCMOTPEHHbIX CTagu.
MonyyeHne b6esonacHOW NUTLEBOM BOAbI OCYLLECTBAAETCS B HECKO/IbKO CTaguil. Ha nepeoli ctaanu
BblOMpaeTcs MO BO3MOMHOCTM HaMMeHee
3arpA3HEHHbIN WUCTOYHWK Boabl. [Janee u3
BOAbI MeXaHMYeCKUMMn cnocobamm
OCAXKAAOTCA W yOANAITCA codeprkalimecs B
Hel KpynHble Yactuupl. Ha 3ToM cragumu
npMmeHsaeTcA npouecc Koaryaauuu. B Boay
[ob6aBnAlTCA  cneuMasibHble  BELLeCTBa,
KOoTopble cnocobcTeytoT CANNAHUIO
CcoAepKalluMxcs B BOAE MEJIKMX 4acTul, C
06pasoBaHUEM KPYMHbIX X/10MbEB U YCKOPAIOT
uXx ocaxaeHue. Ha cneaytouleit ctagum soaa
dunbTpyeTca, npoxoaA 4epes C/NOM Mecka U
ropaeusa. [lanee ocyuwecTBadeTca cragua
aesnHoekumMn. B aTnx uensx B Boay Aob6aBAaeTcs X/0p UAW XNOpcoAeprKallme BellecTBa. Xaop
YHUUYTOXKaeT 6aKkTepuun 1 Apyrue MMKpoopraHMambl, Aenan soay 6esonacHol ans 300p0BbsA YeNOBEKa.
B HeKoTOpbIX CNyyasax He yaaeTcs NOJIHOCTbIO YAaAUTb BELLECTBA, PaCTBOPEHHble B Boge. Hanpumep,
HUTPaTbl NONaAaloT B BOAY U3 CE/IbCKOXO3ANCTBEHHbIX YA0O6PEHUI U B BONbLINX KOANYECTBAX MOTYT
npeacTaBAATb Yrpo3y AN 340Pp0BbA YenoBeKa (0cobeHHO AnA ManeHbKkux gaeten). Mosatomy 3awmra ot
3arpA3HeHn UCTOYHMKOB BOAbI U HageXKalllas OYMCTKa NUTbEBOM BOAbLI MMEIT OFPOMHOE 3HaYeHue
AN GYHKUMOHMPOBAHUS COBPEeMEHHOro obuiectsa.

C yyawmmuca obeyKaatoTca cneayrowme Bonpockl HaNpPaBAAOLLEro XapaKTepa:
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- YKasblgaem AU npo3pavyHoOCmMb HA MNOAHYO Yucmomy?

- [oyemy npouyecc ouucmku 8006l COCMOUM U3 HECKO/bKUX cmaouli?

- B KaKux uensx nposoosamcsa punempayus u XaA0puposaHue 800bi?

- Kakue yepo3bi 300po8bio Yenoseka cozdaem 3a2psa3HeHHAs eoda?

- [louemy Hekomopeble seujecmaa He yoaemcs rnosaHoCMoto yoasaums u3 800b!?
Ha aTom aTane yvalmecs y4aTca KOMMEHTMPOBATb 3HaYeHWe BOAbl 41 KU3HU YesloBeKa, pasnyaTtb
WCTOYHMKM MOBEPXHOCTHbIX M NOA3EMHbIX BOA, OMMCbIBATb CTaAMM OYMCTKM BOAbl B YCTAaHOBNEHHOW
nocnenoBaTeIbHOCTU U 060CHOBbIBATL POJb NPOLLECCOB GUAbTPALMM, KOATYAALMU U XN0PUPOBAHUA.
Hapsay ¢ 3TMm OHM rny6yKe 0CO3HAOT BAaXKHOCTb YMCTOM NUTLEBOM BOAbI 411 340Pp0BbA YEN0BEKA.
Ha aTom 3Tane yuyntenb MOXKET NPUBECTU CBEAEHMSA, PACKPbIBAOWME CMbICA NOHATUA “dnoTayma.” OH
NOACHAET, YTO B Npouecce poTauMm B pesepsyapbl NOLAIOTCA MeNKME My3blpbKM BO3AyXa. Menkue
YacTULbl 3arpA3HAIOLWMX BELLECTB YKPYMHAIOTCA Nog, BO34eNcTBMEM NpeaBapuUTeNbHO A406aBaeHHbIX B
BOAY KOArynsHTOB (XMMUYECKUX BELLECTB, CBA3bIBAIOWMX MEJIKME B3BELUEHHbIE YacTuubl U
ob6a1ervaroLmx Ux otTaeneHme ot Boapl), 06pasys KpynHble YacTULbl, KOTOPble MPUAMNAIOT K My3blpbKam
B8034yxa. MNy3blpbKM BO34yXa YBAEKAIOT UX HA NOBEPXHOCTb BOAbI, rae 0b6pasyeTcs MeHHbIA CAOW.
3arpAsHeHHYI0 MeHy, CKaMn/JMBAlOLWLYHOCA HA MNOBEPXHOCTWU, COOMPAOT WM yAANAT C MOMOLLBIO
cneumanbHoro obopyaosaHma. ITOT npouecc obecneymBaeT yaaneHne U3 BoAbl B3BELLIEHHbIX YaCTuUL, U
HEKOTOPbIX OPraHUYECKUX 3arpA3HUTENEN.

Ha gaHHOM 3Tane y4almecs uccaenytoT Ha NPOCTOM MoAe M OCHOBHbIE CTaauK
npouecca OYUCTKKN BoAbl. Lienbio aeaTenbHOCTM ABAAETCA HabaoaeHne BAMAHUA Pa3IUUHbIX
CNocob0B OYMCTKM Ha KauyecTBO BOAbl M onpeaeneHne Poam Kaxaol ctagmum npolecca. Yuauimecs
MCNOb3YIOT MPU NPOBEAEHNN SKCMEPMMEHTA TPW NPO3PaYHbIX CTakaHa, 3eM/TH0 UM NEeCOK, KBacLbl
(nnu pacteop cynbdarta enesa(lll)), punbTpoBanbHyto bymary unm ¢bmunbTp 13 BaTbl U Necka. CHayana
ANs NPUroToBaeHns obpasLa 3arpA3HeHHOM BoAbl CMELIMBALOT C BOAOKN HeBO/bLLOE KONNYecTBa
3emsn. MNocne HaxoXaeHUA CMec HEKOTOPOoe BPpems B COCTAHUM NOKoA (oTcTamMBaHMA) HabaogaeTca
OCa*KAeHMe Ha AHO KPYNHbIX YacTuu,. [lanee B AeKaHTUPOBAHHYO CMecb A06aBAA0T HebonbLloe
KONMYECTBO KOaryiaHTa u nepemensatoT. Mpu 3ToOM MOXKHO YBUAETb, KaK MENKUE YacTuULbI
cannatoTcsa ¢ obpasoBaHMEM KPYrHbIX X10NbeB. Ha cnepytowen ctaanmn Boga nponyckaeTca yepes
dUAbTP, NOC/Ie YEro CONOCTaBAAETCA NPO3PaAYHOCTb NPOD, B3ATbIX NOCAE KaxKaoM cTagum. Mpu
aHanuse HabaoAeHNn NPOBOANTCS 0OCYKAEHME Ha OCHOBE C/leAyOLLMX BOMNPOCOB:

1. Mocne Kakoli cmaduu Habawdanoce Haubonbuwiee usmeHeHuUe 8HewHe20 8uda 800bI?

[Omeem: Boda cmana 8biengdems bosee npo3payHoli nocae cmaduli Koaeyaayuu u gpuasmpayuu.]

2. Ymo npou3sowino npu dobasneHuUU Keacyos?

[Omeem: Menkue yacmuuybl COEOUHANUCL C 06pa308aAHUEM KPYIHbIX X/10MbEB U s1ea4e 0caroanucey.]
3. Kakue suodsbi 3a2psazHeHuli bbiau yoasneHsl 8 rpoyecce uasmpayuu?

[Omsem: BOoabwasa Yacme 838elieHHbIX 8 800e M8epOobix Yacmuu. |

4. Moxcem nu 800a nocse cmaduu ¢huaempayuu c4umamscs nosaHocmetro 6esonacHoli?

[Omeem: Hem. [laxce ecau 800a Kaxcemcs npo3pa4Hol, 8 Heli Mo2ym ocmasamaoscs MUKPOOP2aHU3MbI
U HeKomopble pacmeopeHHble geujecmaa.]

B xoae obcyxaeHMA ycTaHaBAMBAETCA, YTO OUYMCTKA BOAbl BK/IOYAET HECKOJIbKO NOC/ieaoBaTebHbIX
CTagui, KaXKaaa U3 KOTOPbIX CAYXKUT ANA yaaneHUs onpefieNleHHbIX BUA0B 3arpasHeHuid. OcaxkaeHune
npu oTCTaMBaHUKN M Koarynauusa cnocobCeTBYIOT OTAENEHMIO KPYMHbIX M MENKUX YacTul, a C MOMOLLbIO
GUNbTpPaLUUM NOBbIWAETCA NPO3paYyHOCTb Bogbl. OAHAKO Ans nonyyeHus 6e3onacHol NUTbLEBOKN BOAbI
OHa [0/1}KHa TaKXKe NPoNTU CTaanto Ae3nHbeKLnu.

B xoge obcyxaeHusa ydawmecs obobuwatot nHpopmaumio 06 0UMCTKE NUTLEBOWN BOAbI U 0BBACHAIOT
nocnefoBaTeNbHOCTb CTagMA W Ha3HAYEHUME KaxKAOW CTaguM OYUCTKU. Yyalmxca npusbiBaloT
BblPa*KaTb CBOW MbIC/IN, OMMPAACb Ha HayYHble 3HaHWA, BbIABAATb B3aMMOCBA3b MEXKAY NPOLLEeCCamm U
npeacTaBAATb CBOM pPe3ybTaTbl B IOrMYecKkoin popme.
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Yyawmmea npegnaraetca BbINOJAHUTbL 3ajaHuMe U3 yyebHMKa, NpeacTaBieHHOEe B
pybpuke “MpumeHunTE NoJly4eHHbIe 3HaHUA.” Ha NnpnBeaEHHOMN HUXKeE CXxeme NMoKasaHa o4Ha U3 cTaaui
OYNCTKM, NPOBOAUMbBIX 4N1A NOATOTOBKM BOAbI K Mogaye No BOAOMNPOBOAY B KuJble AOMa.

a. Kakolt npouecc npeacTtaBaeH Ha cxeme?

[Omesem: Ha cxeme npedcmasneH npouecc punbmpauyuu, 3aKkao4arouulica 8 nponyckaHuu eodbl
Yyepe3 c/10U necka U epasus.]

b. B xoae gaHHoro npouecca:

|. Kakoi TN 3arpsAsHeHuit ygansaerca us soapl?

[I. Kakon TMn 3arps3HeHn yaanuTb He yaaetcs?

[Omeem:

I. ®unempayueli usz 800bI yoanaemcsa 60AbUWIAA YACMb UG, YACMUY, NECKA, 3eMU U UHbIX
HAxX00AUWUXCA 80 838eWIEHHOM COCMOAHUU maepobix 3a2pA3HeHUl.

Il. ®unempayua He no3sosa4aem NOAHOCMbIO YyOaAAUMb U3 8006l BCE PACMBOPEHHbBIE 8euyecmad, Yacme
b6akmepuli, supycel U HEKOmMopbie xumudyeckue 3aepas3HUmendu.]

c. OuepenHaa cTagua OYUCTKU — X/IOPUPOBAHHUE.

|. YTO 03Ha4aeT 3TOo BbIpaXKeHue?

[I. OnAa yero npoBoAnTCA 3TOT Npouecc?

[Omeem:
I. XnopuposaHue — s3mo npouyecc eeedeHus 8 800y

80/a, NOCTYNAIOLIAA
onpedeneHHO020 Koau4ecmaa X/a100a Uu Xa10pCo0epHajux s ouncr

seujecme. y

Il. lpouecc nposodumcsa OnAa npusedeHus 6006l 00

KOHOUUUU NMumeesoli U 3aK/a1l04aemcs 8 YHUYMoOMeHuU A
Haxoosawuxcs 8 Heli 6akmepud, opyeaux
MUKPOOP2aHU3MO8, 0 MAKM(e 8UPYCO8.

d. B HeKoTOpbIX MecTax B 4oma NogaéTtca Boaa C
YypesMepHO KUC/IbIM NPUBKYCOM. YTO MOXKHO 1,06aBUTL B
TaKylo BOAY 411 CHUXKEHUA YPOBHA KMCIOTHOCTU?
[Omeem: [lna cHu3eHUs ypoBHA KUCAOMHOCMU 8 800y MOXHO 00608aa9mb U38eCMHAK (KapboHam
Kanbyus) unu dpyaue sewecmsaa, nposasaaowue ciabouwjenoyHsle ceolicmea.]

e. Kakon anemeHT B BUAE CONM MHoraa A06aBnsatoT B BOAY Ha KOHEYHOM CTaann €€ O4YUCTKU ans
noagepraHuna 340posbs 3yb6os?

[Omeem: 3mom anemeHm — ¢pmop. OH 06bIYHO Oobasnsemcs 8 800y 8 sude coseli (pmopudos) u
cnocobcmeyem ykpennaeHuto 3ybHol amanu u npedomepaujeHuro Kapueca. OOHAKO rpu cooepHaHuu
¢mopa 8 numeesoli sode sbilwe donycmumoli HopMbl MO2ym 803HUKHYMb npobsembl co 300posbem,
makue Kak noseseHue besbix Uau KoOpuyHesbix nameH Ha 3ybax (¢pawoopos 3ybos), a onumesnvHoe
nompebsieHue makxoli 800bI 8 60AbLWUX KOAUYECMBAX MOoxem npusecmu K nopaiceHuro Kocmel
(ckenemHbili paroopo3s). loamomy cooepxcaHue gmopa 8 NuMoseaoli 800€ 00HHO M000epPHUBAMbCH
8 npedenax ycmaHoes1ieHHbIX HOPM.]

rpaswit

— . BojaHa
sbiIxoAe

(U117 IZ13 MpoBoauTea obCyXKAeHMe BOMPOCOB M3 yyebHMKA, NpeacTaBfieHHbIX B pybpuke
“MpoeepbTe NoAyyYeHHble 3HAHUA.” OT yyalmxca TpebyeTca NpMMeHeHNE NOAYYEHHbIX MO TEME 3HAHWU
ONA NPOCNEXNBAHUA UX CBA3M C NOBCEAHEBHOM KU3HbIO.

1. lna Kakux uesieit Ha BOAOOUYUCTHBIX COOPYHKEHMUAX UCMOJIb3YOTCA KOaryasHTbI?

[Omeem: Koazynsayusa obecrnieyusaem caunaHue UMerowuxcs 8 800e MesaKuX U He ocedarouwux yacmuy,
€ 06pa3osaHUEM KpyrHbIX XaAomnees. B danbHeliwem smu Xa0mneA Ae2Ko ocaxdaromcs aubo yoansaromca
gpunempayuet.]

2. MMouemy pobaBneHWe xn0pa B BOAY ABAAETCA BeCcbMa BAXKHOW CcTaguel €€ OuYUCTKU?
[Omeem: Xnop yHUYMoxcaem passauyHsie 60s1e3HeMB8oPHbIe MUKPOOP2AHU3MbI, Bakmepuu U 8upycsl.
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Bom nioyemy xnopuposaHue Aendemcsa 00HOU U3 eadcHeliwux cmaouli obecne4yeHus
MUKpobuonoauveckoli bezonacHocmu 800bl.]

3. B HEKOTOpbIX CAy4yasnx BoAa MOMeT OblTb BpegHa Aayke nociae o4ucTkU. O6bAcHUTE, nodemy.
[Omeem: [axce nocne ¢puasmpayuu u Opyeux cmaouli o4ucmKu 8 eode Mo2ym 0Ccmaeambcs
Hekomopble pacmeopeHHble sew,ecmea — HAMpUMep, HUMpPamel, UOHbI MAXEAbIX Memassaos uau
Opyeue xumuyeckue 3a2psa3HUmMenu. lloamomy npo3payHas HaA sud 800a He scezda moxem bbimb
nosHocmeto 6e3onacHoll.]

4. MpepcTaBbTe, YTO BaM HYXKHA NUTbeBas BOAA, HO B BalleM palioHe A0CTYMNHa TONbKO 3arpA3HEHHAA
peyHas Boaa. Yto 6bl Bbl caenanu, YTobbl O4MCTUTL 3Ty BoAy?

[Omeem: CHa4ana mel 6l 0asau 800e oMmcmosamMoCa 058 0CAXOEeHUA KPYMHbIX Yacmuy, a 3amem 800y
cnunu ¢ ocadka u omepunemposasnu. locae amoao npoKunamuau 6l 600y 8 Yeax yHUYMOXeHUs
MUKPOOP2GHU3MO8 UsU He NMpuMeHUsaU nooxodaujue 0714 3moz2o memoodbl 0e3uHpeKyuu. YKa3aHHble
cmaduu nomozarom coesname 800y bosnee bezonacHoll.]

dopmaTuBHOE OUEHMBAHUE

Kputepumn oueHnBaHuA Marepuanbl oLeHMBaHUA
O6bACHAET 3HaYeHWe BOAbI ANA KU3HM Ye0BeKa, NOBCeAHEBHOM MoTuBaums, o6bACHeHWe, onpoc,
YKM3HU, NPOMbILINEHHOCTU U CENbCKOTO X03ANCTBa obcyxaeHune

MpoBoaunT cpaBHEHME pasINYHbIX NCTOYHMKOB BOAbl U KOMMEHTUPYET

Ob6bsacHeHWe, 0beyXKaeHne, 3aaaHunA
MX 0COBEHHOCTH , YO , 334

OnucobiBaeT nocnenoBaTelbHOCTb CTa,D,VIﬁ nonyyeHumA NUTbEBOW BOAbl O6bscHeHUe, pa60Ta CO cxemom, 3a4aHunA

PasbAcHAET Ha3zHayeHWe cnocoboB, MCMOb3yeMbIX B Npoliecce [eATenbHOCTb, paboTa Hag PUCYHKOM,
OYMCTKM BOAbI obcyKaeHue

0O60CcHOBbIBaET 3HaYEHME YNCTOM M Be3onacHoM NUTbLEBOWN BOAbI ANA Ob6cyKaeHue, [MarHOCTMYECKME BONPOCHI,
3[,0P0BbA Ye/I0BEKA 3ajaHus

MapHuKoBbIe rasbl U rnobanbHoe notenneHue (2 yaca)
Tema 5.4. ® YyebHuk: cTp. 41
e Pabouas TeTpaab: cTp. 32

MNopacTtaHpapTol 9-1.1.9.

Llenn obyyeHus O6bACHAET MexaHU3M NMapPHUKOBOTro 3¢ deKTa, ONUCHIBAET OCHOBHbIE NAPHUKOBbIE
rasbl U UX UICTOYHUKK, PA3bACHAET NPUYMHBI Pa3BUTUA rN06aNbHOrO NOTENEHUA.

Hasbiku XXI BeKa YMeHue BblparkaTb CBOU MbICAU U BbICAYLUIMBATb APYINX, HAaBbIKN COTPYAHNYECTBa,

cbopa MHOpPMaLMM MPU NPOBEAEHWUM UCCAeL0BaHUIN, aHanM3a MHPopMaLUU K
pelweHna npobiem

BcnomoratenbHble Cocyabl U3 CTeKNna WAM NNACTUKA, TEPMOMETP, CBEYA WM HACTOJ/IbHAA JlaMna,
cpeacTsa nuuwesas coga (NaHCOs), yKcycHaa KMcioTa, rpadmKmn U pUCYHKU
DNEeKTPOHHbIE pecypchbl PhET Interactive Simulations, noptan NASA Climate Change, aHvmauuu wn

npeseHTauunn, noCcBALEHHbIE YrNepogHOMY LUKAY U rno6aanomy nortenneHuto.

KpaTtkuii nnaH ypoka

MoTtuBauumsa. lMposeseHne NpeaBapUTENbHONO OOCYXKAEHUA MPUYUH 3aCyX, HAaBOAHEHUWA WU APYrUxX
3KCTpeMasibHbIX NOrOAHbIX ABNEHWUN, HabNtoAaeMbIX B Pa3/IMUHbIX PErMOHax MMpa.

Ob6bAcHeHue. Ob6bACHEHNE MexaHM3Ma MapHMKOBOro addeKTa, onMcaHMe OCHOBHbIX MAPHUKOBbLIX
rasoB U UX UCTOYHMKOB, PasbsACHEHWE NPUUYNH Pa3BUTUA rN0HaNbHOIO NOTENAEHMUA.

UccnepoBaHue. CpaBHeEHWE CNOCOOHOCTM yaep:KuMBaTb TeMnao cpenoi, oboraleHHOW YrneKUCabim
rasom, 1 cpefom c 0bbl4HbIM COCTAaBOM BO3A4yXa, HAabAlOAeHMEe pe3ynbTaToB U UX aHaNU3.
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3akpenneHue. YuebHuK: 3ag. Nol. PT:Ne 1-9.

OueHuBaHue. ObbACHEHME BAUAHUA NAapPHUKOBLIX ra30B Ha rnobanbHoe notenneHne, aHanns
rpaduKoB, ycTaHOBMEHUE NPUYUHHO-CIeACTBEHHbIX CBA3ei 1 060oCHOBaHMe NyTel peleHna npobaem B
NOBCEAHEBHOM KU3HM.

B Hauyane ypoka BHMMaHMWe y4yallMxcAa NPUBAEKAETCA K HarasgHomy maTepuany,
npeacrtaBneHHOMY B y4ebHMKe. Ha KapTMHKax NoKasaHbl ABa Pas/INiHbIX ABNEHUA — HaBOAHEHWE U
3acyxa, — KoTopble Habno4annck B 0AUH 1 TOT }Ke Nepuog, B pasHbIX permoHax Mnpa. YumTtenb npocuT
yyalmxca CpaBHUTb W300parKeHMAa WU opraHuMsyeT obcyKaeHWe ANnA O03HAKOMIEHUA C  UX
nepBoHava/bHbIM MHEHMEM. B npouecce obcyKAeHUA OH agpecyeT yYallMmcs caeaytolme Bonpochl:
- C 4yemMm c8A30H mMom (aKm, 4mo MpPoMuBOrNoAOH(HbIE 0 CB0EMYy XAPakmepy A6AeHUus
MPOUCX00Am 8 PA3HbIX Pe2UOHAX?

- KaKkoe enusHue Mo2ym OKa3blI86AMb MemMiepamypHsle U3MeHeHUs 6 ammocgepe Ha

sbirnadeHue ocadkos?

- Cayu4aliHO 51U, YMO 8 OOHOM pe2UOHe C/Ay4aemcs 3acyxa, a 8 Opy2oM peauoHe 8 3MO He 8pemMs

npoucxooum Hag8oOHeHuUe?

- [lo Kakoli gepossmHol npuyuHe 8 nocsedHue 200bl Maxkue A8saeHuUA Habawdaromcsa 6cé yawe?

Yyalumecs BbIABMTalOT pasanyHble MpeanonoXKeHus. OHUM MOryT yKasaTb Takue ¢GaKTopbl, Kak
NnoBbllLEHME TeMMepaTypbl BO3AyXa, HEepaBHOMEPHOE pacnpegeneHne OCafKoB, AeATeNbHOCTb
NPOMbILW/IEHHbIX NPeaNPUATUIR, POCT YMC/a aBTOMOBUIEN U 3arpAsHEHNE OKpY KatoLwen cpeabl. B xoge
06Cy»KAEHNS BHUMAHME aKLEHTUPYETCA Ha BOSMOXKHOM 06LLEN NPUYNHE SIBEHUIN, U30OParKeHHbIX Ha
KapTMHKax. Yuawmmca 3aaaetca sonpoc: "Kak no-sawemy, Kakue UusMeHeHuUs 8 ammocgepe moaym
cmame npu4yuHoU U 3acyxu, U HABOOHEHUA?” ITUM BOMPOCOM aKTUBMUPYIOTCA NpPOLWAble 3HAHUA
YUaLMXCA U CTUMYSIMPYETCA UX UHTEPEC K AlaHHOM Teme.
B UTOre MOXHO NPUIATK K 3aKNIOYEHUIO, UTO BCE NPOUCXOAALLME Ha NAaHeTe KAMMaTUYEeCKUe ABAEHUA
MOryT ObITb CBA3aHbI MeXxay coboit. U3ameHeHMe TemnepaTypbl aTMmocdepbl BAMUAET HA pacnpeaenieHne
0CaJKOB M YaCTOTY 3aCyX MU HABOAHEHUN. Bce cKazaHHOe NPoByKAaeT y yYalMXCA UHTEPEC K U3YYEHUIO
rno6anbHOro NOTENAEHUA U POAM MAPHMKOBbLIX ra30B, a TaKXKe NoAroTaBAMBaET X K NPeACcToALLEMY Ha
cneaylowem sTane ypoka o6bACHEHMUIO.

Mepexoas K 3Tany obObACHEHMA, y4yuTeNb HAaNOMWHAET O HABOAHEHMAX M 3acyxax,
06Cy»KAaBLINXCA HA NpeablayLLeM STane. BHUMaHMeE yyYalumxca akLLEHTUPYETCA Ha CBA3U MeXAY 3TUMM
ABNEHUAMMU U M3MeHeHUAMM B aTmocdepe. CoobluaeTca, YTO aTMochepa UrpaeT BaXKHY PoJib B
noanepKaHnu onpeseneHHoOM TemnepaTypbl y NOBEPXHOCTU 3eMAN. HEKOTOPbIE rasbl, cogepalimecs
B aTMocdepe (YyrneKMcnblii ras, MeTaH U Ap.), YAEPKMUBAOT YacTb TeMNAa, U3Tly4aeMOoro noBepxHOCTbIO
3eMU, HE MO3BOAIAA EMY PACCEATbCA MONHOCTbIO B KOCMUYECKOE NPOCTPAHCTBO. ITO ABJIEHME U3BECTHO
KaK MapHUKoBbIn 3bEKT M  UMeeT BaxHoe
3HaYeHMe A8 CYLWeCTBOBAaHMA XM3HM Ha 3emine.
MexaHn3m napHuUKoBoro s¢dekrta obbACHAETCA C
NMOMOLLbIO MPOCTOr0 pPUCYHKA. CoNHeYHble fyyn
HarpeBatoT NOBEPXHOCTb 3emnun. OgHaKo HarpeTas
NMOBEPXHOCTb 3eMJ/IN U3/Ty4aeT YacTb Tensia obpaTHo
— B aTmocdepy 1 Kocmoc. Mpu aTom coaeprralumecs
B atmocdepe YrIeKUCNbI ras, metaH U gpyrue
NMapHUKOBbIE rasbl MOMNOLWAIOT YacTb 3TOrO Tensaa u
YOEPKMBAIOT €ro BHYTPU aTmocdepbl. B pesynbTaTte
TEMNePaTypa y NOBEPXHOCTM 3€M/IN COXPAHAETCA Ha
YPOBHe, 6naronpuaTHOM A1 XU3HW. Ecam 6bl 3TUX
rasos He 6bln10 B aTmocdhepe, TemnepaTypa Yy
MOBEPXHOCTM 3eMJIM  PEe3Ko MOHWU3MAACb, YTO
caenano 6ol HEBO3MOMKHbBIM  CYLLLECTBOBAHME KM3HW Ha 3emne. 3aTemM BHMMaHWE 3a0CTPAETCA Ha
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BNUAHUM YeNIOBEYECKOM AeATeNIbHOCTU Ha JaHHOoe NpupogHoe paBHoBecue. B pesynbTaTe CXKUraHMA
MCKOMaemoro TOMN/AMBa, AEATENbHOCTM NMPOMbIWAEHHbIX NPeANnPUATUI, POCTa YMCaa TPAHCMOPTHbBIX
cpeAcTs, yBenmMyeHMa o06beMOB KMBOTHOBOACTBA W HaKOMJAEHWUA OTXO40B B aTmocdepy
BblbpacbiBaeTcA Bce 60Mblie AMOKCMAA Yriepoda M MeTaHa. YBe/NMueHWe KO/AMYecTBa 3TUX rasos
NpPMBOAUT K BoNblUEeMY yAepPKUBaHUIO Tena B aTmochepe. B pesynbTate cpeaHAn TemnepaTypa 3emam
nocTeneHHo NoBblwaeTcA. ITOT NPOoLECC Ha3blBaeTcA rNobabHbIM NoTenneHnem. TakKe pasbACHATCA
nocneAacTsmaA rnobanbHOro notenneHusa. MNosblleHWe TemnepaTypbl Y MOBEPXHOCTM 3eMIM OKasblBaeT
BAWAHME Ha pacnpeaesieHne 0CafKoB, HamnpasieHne BETPOB, COCTOAHWNE IeAHUKOB U KAMMaTUYECKYIO
cuctemy B Lenom. MosToMy B OAHMX PErMOHaX YCUMAMBAIOTCA 3aCyXu, TOTAA Kak B ApYrux BCE yauye
Hab/1l04al0TCA HABOAHEHMA U CUNbHbIE A0XKAW. TaAHWE NeJHNKOB CTAaHOBUTCA MPUYMHON NOBbIWEHUA
YPOBHA MOPA U USMEHEHUA CPpeabl 0BUTAHMA MHOTUX BUAOB KMUBbIX OPraHU3MOB.

YyuTtenb NpocuT yyawmxca o6paTuTb BHUMaHUE Ha rpaduK B yuebHUKe. AHanu3 rpadmKka NokasbliBaer,
YyTO C yBeAuYeHMem B aTmochepe CoAepiKaHMA AMOKCMAA Yrnepoda, NPoUCXodAalMM nociaegHue
HECKO/IbKO CTONETMM, TaKKe MNOoBbllanacb W cpefHAs Temnepatypa 3eman. ITO COOTBETCTBUE
CBUAETENbCTBYET O BaXKHOW PO/IM NAPHMKOBLIX rAa30B B NPOLECcCce rNobanbHOro noTensieHums.
ObbsAcHeHMe 3aBepliaeTca obCyKAeHWeM Mep, HamnpaB/ieHHbIX Ha NpeaoTBpalleHue rnobasbHOro
noTensieHuns. B yMcae TakMx Mep 0TMeYatoTCs UCNOb30BaHWE BO30OGHOBNSEMbIX UICTOYHMKOB SHEPTUY,
3KOHOMMS 3HEPTUK, COKpalleHWe BbIGPOCOB OT TPAHCMOPTHbLIX CPeACTB, paclMpeHue naowagen
NocagKu AepeBbEB U NPUMEHEHME TEXHONOMUI YNaBAMBAHNA ANOKCUAA YIAepoaa.

Ha aTom 3Tane ypoka yyallMecs OCMbIC/IMBAIOT CBA3b MeXAY NapHUKOBbIM 3GdEKTOM, MapHUKOBbLIMM
rasamu, rn106asbHbIM NOTEMNEHUEM WU U3MEHEHWEM KAMMaTa, OBBbACHAIOT BAMAHWE AeATeNbHOCTU
yenoBeKa Ha aTmocdepy, y4aTca AenaTtb BbIBOAbI HA OCHOBAaHUK rpadmKoB U 06OCHOBLIBAIOT NPUUYMHBI
M nocneacTeusA rnobanbHOro NoTensieHus.

2o | Fie]: 171 CHavana yuuTeNb pasbacHAET

yyalWwmmcs Lenb NpeacTosiwero sKCnepumeHTa.
OH yKasblBaerT, yTo Uenblo  AaHHOro
nuccnenoBaHUA ABNAETCA HabnogeHue 3a Tem,
KaKoe BAAHUE OKa3blBaeT AMOKCUA Yrieposa Ha
yaepxaHue Tensia B aTtmocdepe, U co3faHue
YMNPOLEHHON MOoAeNn MnapHUKoBOro 3dodekKTa.
YyaluMmcss HamoOMMHAlOTCA MpaBuaa  TEXHUKM
6e30MacHOCTN, OHWU AenATca Ha rpynnbl U
npuUcTynatoT K NpoBeAeHU0 onbiTa. Yyauimecs
bepyT ABa OAMHAKOBbLIX COCYAA W B KarkAabli
nomewialot TepmomeTp. B oaHom cocyae
HaxoauTcA BO3ayx. Bo BTopom cocyae B pesynbTaTe B3aMMOAENCTBUA MULLEBON COAbl C YKCYCHOM
KMCNOTOW HauyMHaeTcs obpas3oBaHMe rasa — AMOKCMAA yriepoga, Nocie Yero cocys 3aKpbliBatoT
KpbllWwKon. [lanee oba cocyaa NnomellatoT nepe cBevoi (MAn 1amnoi) Ha paBHbIX OT HEE PACCTOAHUSAX.
Bo Bpema BegeHuA HabnwgeHUA ydyawmecs GUKCUPYIOT, KaK U3MEHAETCA TemnepaTypa B KaXKAom
cocyae. Yepes HECKONbKO MUHYT YCTaHaBAMBAETCSA, YTO B COCY/e C BbICOKMM COAEepKaHMEM AMOKCUAA
yrnepoga TemnepaTtypa MOBbIWAETCA CUAbHee. YuyalumecAa TaKKe OTMeYaloT, YTO 3TOT Xe cocyn
OCTbIBaET A0/1blUe NOC/E TOro, Kak Noracuanm UCTOYHUK Tenna.
Bo Bpemsa obcyKaeHus 3aTparMBatoTcs cieayoLine Bonpochl:
- B Kakom cocyde memnepamypa rnosvicunace bvicmpee?
[Kak nokasanu HabawdeHus, memnepamypa rnossiwanace ¢ boasweli ckopocmeoto 8 cocyde ¢
8bICOKUM coOepxcaHuem OUoKcuoa yenepoda.]
- Kakoli cocyod donbuie coxpaHsaa menso?
[Cocyd c duokcudom yeanepoda oxnaxcaemcs rno3oHee u 00sbWe COXPaHaem mernso.]
- Kakoe ceolicmeo duokcuda yzaepoda ompaxaem smom pe3ysbmam?
[YOepxusas uyacme menaa, OUOKculd yenepoda npernamcmeyem e20 U3/Ay4YeHUr 8
OKpyXcarouyro cpeoy.]
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- Kakoli npouecc, npomekarowuli 8 3eMHol ammocgepe, moodenupyem nposedeHHbIl onbim?
[Pmom oneim npedcmasnaem coboli ynpoweHHy0 Mooenb MNapHUKo8o2o 3ggexkma. B
ammoceghepe ¢ ysesnuyeHUeM COOepHaHusa OUOKcUuOa yenepoda u Opyaux NMApPHUKOBbIX 24308
mensao ydepxusaemcs cusbHee U, KaK ciedcmeue, memnepamypa y nogepxHocmu 3emsau
nossiwaemcs.]

Ha ocHoBaHMWM cBoux HabnwaeHUI ydalimeca AenaloT BbiBOA, YTO AMOKCMA, yraepoaa
CnocobCTByeT yAepskaHUI0 TEena0BOW 3Hepruu. YeennyeHue CoAepKaHWs 3Toro rasa B
atmocdepe ycuamBaeT MApPHUKOBLIN 3GGDEKT M NPUBOAMT K MNOBbIWEHUIO TemnepaTtypbl Y
NOBEPXHOCTU 3eM/IN. ITO ABJIEHWE CUYMTAeTCA OAHON W3 OCHOBHbIX MPUUMH rN06aNbHOro
noTenaeHus.
B xoae peanusaumu OeATENbHOCTU yyallMecs Ha OCHOBE MpaKTUYecKMX HabnoaeHwuit ycsamsaloT
NoHATUE NapHUKoBOro 3ddekTa, NOACHAIOT ponb AMOKcMAa B aTmocdepe M 0BOCHOBbLIBAIOT CBA3b
mMmeKay rnobanbHbiM NOTENIEHUEM U NAaPHUKOBLIMM razamu.

m Ha sTane 3akpenneHua yuntenb NpeacTaBAseT yyallMmCcs BONPOChbl U3 y4ebHMKa Ha
OCHOBEe NpMBEAEHHOrO rpadmKa U 3HAKOMUTCA C UX CYKAEHUAMU. 3aaHMe HaLeNeHo Ha pa3BUTHE Y
YYaLWMXCA HaBblKOB aHanM3a rpaduyecknx p[aHHbIX, GOPMYIMPOBAHUA BbIBOAOB W OOBACHEHWA
BAUSAHMA NAPHMKOBbIX ra3oB Ha rnobanbHoe noTenaeHue.
Ha rpadmKe nokasaHbl MU3MEHEHUA KoaMYecTBa guokcuaa yrnepoga (CO,) B aTmocdepe u cpeaHeit
rnobanbHOM TemnepaTypbl 3a nepuog c 1860 r. no 2020 .
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M3meHeHMe cpefHeli Temnepatypsbl,
8
Konuuecrso CO, B aTmocdepe/yacreii Ha MUAUOH

1860 1880 1900 1920 1940 1960 1980 2000 2020

a. Kakan 3aBMcMMOCTb, UCX04s U3 AaHHOTO rpaduKa, CyLWEecTBYeT MeXay KOIMYecTBOM AMOoKCUAa
yrnepoga v cpegHelt rnobanbHoM TemnepaTypoin?

[Omeem: Mo mepe pocma codepiaHus OUOKCUOa yanepodd 8 ammocgepe nosviiaemcs U cpeoHAs
2nobanbHaAs memnepamypa. CmpemumensHsili pocm ypoeHa CO,, ocobeHHO 8 rocnedHue
decamusnemus, COnpPos8oX0aemcs rnoeblueHUemM memrnepamypHbIx Nokazamernel. Imo nokasvisaem,
Ymo OUOKCUO yenepooda, ycuaueas napHUKosbili aghghekm, sbi3bieaem nosvilieHue memMmmnepamypsl y
rnosepxHocmu 3emsnu. ]

b. B KaKol nepnog KONMYECTBO AMOKCUAA yrnepoaa B aTmochepe Bo3pacTano bbicTpee?

KaK nsmeHsnacb Temnepartypa B 3TOT Ke nepnos?

[Omeem: Haubonee cmpemumensbHsili pocm codepxcaHusa OuoKcuda yenepoda Habarwdaemcs
npumepHo ¢ 1980-x 20008. B amom xce nepuod 6osaee bbicmpbiMu Memnamu pocsaa U CPeoHss
2n106anbHaA memnepamypad. Ha epaguke peskuli noovem Kpueoli cooepxcaHus CO; u pocm
memmepamypHbix nokazamesnel Ha2AA0HO OeMOHCMpuUpPyem Cywecmasyuwyo Mexdy HuUMu
830UMOC8A3b.]

c. Ha rpaduKe Tak»Ke BUAHbI Nepunoabl KPaTKOBPEMEHHOTO CHUMKEHUA TeMnepaTypbl. HecmoTpa Ha
3TO, KaKas obuwas TeHAeHUMA NpocaexmBaeTca ns rpadumka?
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[Omeem: Xoms 8 omOesnbHbie 200bl U HAbAH0OAI0CL CHUMXCEHUE meMiepamypsi, 06uas 00120CPOYHAA
meHOeHyua umeem mMmeHOeHYUK K nosblueHur. KpamkospemeHHble U3MeHeHuUa moa2ym 6bimeb
CBA3AHbI C CMECMBEHHbIMU KAUMAMUYECKUMU A8/eHUAMU, 0OHOKO 0bwWaa KapmuHa yKassleaem Ha
mo, Ymo 2nobassbHoe nomernaeHue npodoaxcaemcs.]
d. K Kakomy BbIBOAY MOXHO NPUNTN HAa OCHOBAHMU MHbOPMaLMK, NPeaCcTaBAEHHOM Ha JaHHOM
rpadpuke? O6OCHYITE CBOE MHEHME.
[Omeem: pachuk nokaseieaem, umo ysesuyeHue cooepraHusa OUOKcUOa yenepoda 8 ammocgepe
conposoxcdaemcs rnosbiuieHuem cpedHeli eno0banbHoli memnepamypsl. A67584Cb OCHOBHbIM
MNapHUKOBbIM 2a30M, OUOKCUO yenepoda criocobcmayem yoepHaHuto mersaa 8 ammocgepe.
Moamomy ysenuueHue sbibpocos CO,, 8bI38aHHOE 0esmebHOCMbIO Yes108eKa, CHUMAemcs 0OHUM U3
OCHOBHbIX haKMopos, ycunusaroujux enobasneHoe nomenserHue.]
Yuntenb MoXKeT 3a4aTb y4aWwMMcA 4OMNOAHUTE/IbHbIE BOMPOCHI:
- Kakue sudel 0esmesibHOCMU Ye€/108€KA NPUBOOAM K y8enuYeHUro CoO0epHaHuUsa OUOKcUOa
yenepoda 6 ammocgepe?
- [lo4yemy npouyecc 2n06asnb6HO20 NomensaeHUA nNPodoaAXcaemca 0axe HeCMOmMpPA HA Mo, Ymo 8
Hekomopble 20061 meMnepamypa NOHUMANAcs?
- Kakue mepol mo2ym 6bimb nNpuHAMbl 04158 CHUXCEHUA COOepHaHUA NAPHUKOBbIX 2308 8
ammocegpepe?
- Kak enobanbHoe nomensaeHue Moxem rnosauams Ha Husble 0p2aHU3Mbl U SKocucmemel?

ObcyKaatoTca Bonpocbl M3 yyebHMKa, npeacTaBiaeHHble B pybpuke “lpoBepbTe
nosly4YeHHble 3HaHUA".

1. Kakue Bbl 3HaeTe BblibpacbiBaemble B aTMOCchepy NapHUKOBbIE rasbl?

[Omeem: K 0CHOBHbIM MAPHUKOBLIM 2a30M OMHOCAMCA yaneKucnoll 2az (CO,), memaH (CH,), napel
800bI (H;0), moHookcud duazoma (N,0), 030H (O3) u Hekomopble cuHmemu4yeckue 2a3sl (GpeoHsi u
Opyeue ¢hmopcodepxcaujue 2asbl). Imu 2assl 8AUAIOM HA Memnepamypy y noeepxHocmu 3emsu,
yoepxusas yacmoe mensaa 8 ammocgepe.]

2. Kak obpasytoTcsa napHMKoBbIe rasbl? Movyemy M36bITOYHOE KONMYECTBO 3TMX ra3oB B atmocdepe
C034aéT npobnembl?

[Omeem: [MapHuKosblie 2a3bl 06paA3YIOMCA 8 pe3ynbmame CHU2AHUA mMOonaued, MpombluwaeHHol
deamesnbHocmu, pabomel mpaHciopmad, yHKUUOHUPOBAHUSA CesbCKo20 X03Alicmea u onpedesieHHbIX
MpUPOOHLIX rpoyeccos. Mx ypeamepHoe HAKOMseHUe 8 ammocgepe npusooum K yoepHaHur euje
bosbWez0 Koauyecmesa mensa. Bcaedcmaue 3mozo npoucxodum ycuneHue 2a106aa16H020 nomerineHus
U usmeHeHue Knumama.]

3. FTnobanbHoE noTenseHne MOXKET NPUBECTU K BbIMUPAHUIO B NPUPOAE HEKOTOPbIX BMONOrMYECcKUX
BMA0B. O6bACHUTE NPUYMHY.

[Omeem: lNosbiweHue memnepamypsi, U3MEHEHUE PEHUMA 8biNadeHUsa 0cadKos, masHuUe Ae0HUKO8
U yHUYmMoxeHue cpedol 06UuMaHuA 3ampyoHAOM adanmayuro MHO2UX 8UO08 HUBbIX 0peaHU3mMos. He
cymes npucrnocobumeca K HOBbIM YCA0BUAM, HEKOMOpble 8Udbl CMAKUBAIOMCA C COKpAUWeHUEM
YyucseHHoCmMu nonyaayul u mo2ym oaxce NosHOCMbt0 ucyesHyme. |

4. Moyemy yBenMYeHME COAep}KaHUA AMOKCMAA yrnepona B aTmochepe M MOBblLEHWE CpefHel
rnobanbHOM TemnepaTypbl COBNaaloT No BpemeHU? KakoBa B3aMMOCBA3b MeXAy 3TUMMU ABYMA
ABNEHUAMMN?

[Omeem: [uoKkcud yenepoda — amo napHuUKoebili 2a3, Komopeili yoepucusaem 8 ammocgepe 4acme
menna, u3say4aemoz20 nogepxHocmeto 3emau. C ysenuveHuem codepxcaHua CO, 8 ammocgepe
ycunusaemca napHUKosbili sghghekm U, KAk caedcmeue, nosbiiaemcs cpedHas ea06an6HAA
memnepamypa. CnedosamesbHO, cyuwecmeyem HernocpedCmeeHHAs C8A3b MeHOY yesenuyeHuem
codepxcaHusa OuoKcuda yenepoda 8 ammocghepe u rnosvileHuem memnepamypeol.]
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dopmaTMBHOE OLEeHUBaHUE

Kputepuu oueHnsaHuma MaTtepuanbl oueHMBaHUA

3HaeT NapHUKOBbIE rasbl U 06BACHAET UX POJIb B aTMocdepe MoTuBaums, o6bAcHeHMe, onpoc

KoMMeHTUpYyeT NpUYMHbLI M NOCNeACTBUA YBENNYEHUA COAEPKAHUA

O6bsacHeHUe, 0beyXKaeHuMe, 3agaHne
NapHMKOBbIX Fa30B B aTMmocdepe

Ob6bAcHAET pasnnyne mexay rnobanbHbIM NOTENNEHUEM U Ob6bAcHeHWe, paboTa ¢ rpaduKom,
NapHUKOBbIM 3pdeKToM obcyxaeHune

Onpegenset Ha ocHoBe rpadrKa B3aMMOCBA3b MEXKAY CoAepKaHnem

o N PaboTa c rpadmKkom, 3agaHue,
AVMOKCuaa yrnepoga B aTmocoepe u cpegHelt rnobanbHom

o obcyxaeHune
TemnepaTypoi
O6ocHoBbIBaeT mMepbl, NpUHNMMaemble anAa npegoTspalieHnAa O6CY)KLI,€HVI€, 3a4aHue,
rnobanbHoro notenneHma AnarHocTtnyeckme Bonpocol
Hayka, TexHonorus, »XusHb (1 yac)
® YyebHuK: cTp. 46
L|,eJ'Ib npeagcraBneHna AaHHOro martepnana — YBA3adTb 3HAHUA, NOJy4YeHHble yYallMMUCA B Xoae

n3yyeHusn pasgena (o Bosayxe, atTmochepe, 4UOKCUAE YrNepoaa, 3arpA3sHEHMM BO34yxa U rnobanbHOM
noTenseHnn), C UX peanbHbiM NPMMEHEHMEM B HayKe M TEXHONOrMAX. B TeKcTe NoKasbiBaeTca, UTo B
HallM AOHW YBeJAWYEHME COAEPXKAHMA AMOKcMAa yraepoga B aTmochepe CTaHOBWUTCA BayKHOM
3KonorMyeckoi npobaemoii. BMmecrte ¢ Tem 3TOT ras He TO/IbKO ABAAETCA BPeAHbIM OTXOA0M, HO MOXKeT
6bITb MCNONbL30BaAH B KayecTBe LEHHOIO XMMMUYECKOro CbipbsA. B maTepuane usnaraloTcs cBeAeHUs o
COBPEMEHHbIX TEXHO/IOMMAX, OCHOBAHHbIX Ha MPUHLUMNAX “3eneHol xumuu”. Yyalmecsa y3HaloT, 4To
yyeHble CTapaloTcAs C MOMOLLbIO CheuManbHbiX COpbeHTOB YynaBAMBATb AWMOKCUA, Yyrnepoja U3
aTmocdepbl M CHOBA MCNO/Ib30BaThb €ro A/1A NONyYeHUsA NoNe3HbIX BELLecTB. ITOT NoOAX04 No3BoAeT
COrnacoBaTb 3aJauyM 3alMTbl  OKPYKaloWel cpefbl € NOTPEBHOCTAMM MPOMbBIWIEHHOCTU U
OEMOHCTPUPYET BAXKHENLUYIO POSb HAYKW M TEXHOJIOTMIA B pelleHMmn rnobanbHblx Npobaem. B Tekcte
paccmMaTpuBaeTcs MpUMMEHeHMe MpoLuecca aacopbuunm M MaTepyasnoB HOBOFO TMOKONEHUA ANS
YNaBAUBAHUA AMOKCUAA yrnepoaa. 3Ta nHGopmMaums NoMoraeT yyalmmes YCTaHOBUTb CBA3b MeXKay
CBOMCTBAaMW BELLECTB M UX NPAKTUYECKUM MPUMEHEHUEM. B To e Bpems NpuBedeHHble Npumepbl
npesBpalleHnna AMoKcMAa yrnepoaa B TaKMe NPOAYKTbl, Kak MeTaHO/, MypaBbMHasA KUCNOTa M
CMHTETUYECKOE TOMAMBO, AEMOHCTPUPYIOT Ba)KHOE 3HauyeHWe XMMWYECKON Hayku  Aans
MPOMbILWAEHHOCTM W MOBCEAHEBHOW »MU3HWU. [pu O6BACHEHMM MaTepuana ydunTeNb MOKeT
aKUEHTMPOBaTb BHMMaHWe Ha TaKMX BOMPOCAX, Kak KPyrosopoT yraepoda (yrnepoaHbld Umkn),
pauunoHabHOe MCMOAb30BaHUE NPUPOAHbIX PECYPCOB 1 0bpalleHMe C oTXxoaamun. MoXHO 40BecTn 40
CBEAEHMA YYaLMXCA, YTO OOHOWM M3 OCHOBHbIX Lie1ei COBPEMEHHbIX TEXHO/IOTUIN ABNAETCA HE TONbKO
COKpalleHMe 0TX0408B, HO U UX NPEBPALLEHNE B PECYPC, MPUTOAHbIN A4 NOBTOPHOrO MCNOAb30BaHMA.
Takolt nogxos — OAHO U3 BaXKHeMLWNX TpeboBaHUIM YCTOMYMBOrO PasBUTHS.

N3yuyeHne 3Tol Tembl GOPMUPYET Y YYALLMXCSA YYBCTBO OTBETCTBEHHOCTM 3a 3KO/IOTUIO, NPOBYKAaeT
MHTEPEeC K Hay4YHbIM MHHOBALMAM M CNOCOBCTBYET NOHUMAHUIO POSIU XMMUU B peLleHum rnobanbHbIX
npobnem. MpeacTaBiAeHHbIM MaTepuan AEMOHCTPUPYET Ha KOHKPETHbIX MpuMMepax B3aMMOCBA3b
MEXAY HaYKOW, TEXHONOTUEN U }KU3HBIO U CNYKUT 0606LWEHNIO U 3aKPENIEHMIO 3HAHUIA, NONYYEHHbIX
YYalLMMMCA NO AaHHOW Teme.
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MpoekKrt (1 uac)
® YyebHuK: cTp. 47

OcHOBHas uenb NpoektTa — cHopPMMUPOBATHL Y YYaLLMXCA NPAKTUYECKOE NpeacTaBieHme 0 MeTosax
OYMCTKM BOAbI, CYLLHOCTU NpoLecca GUAbTPALUMN U BaXKHOM 3HAYEHUN NOSYYEHUA NUTLEBOM BOAbI. B
X0/ BbIMOJIHEHMA MPOEKTA y4YallMecs U3roTaBanBaloT moaenb GuabTpa s Bogbl U3 MPOCTbIX
MaTepuanos U BCNOMOraTe/IbHbIX CPeACTB, CONOCTaBAAOT NOKa3aTeNn 3arpA3HeHHOW BOAbI 40 U
nocne npouecca GpUAbTPALUMK, A TaKKe OLEHMUBALOT NOJYYEHHbIE PE3y/bTaTbl Ha OCHOBE CBOMX
HabNAEHUI 1 pacYeToB.

Mpwu peanmsaunm NpPoeKTa U3roTaBANBAETCA MHOTOCAOWHbIN GUALTP € MCNOb30BaHMEM NAACTUKOBOM
OYTbINIKK, BaTbl, aKTUBMPOBAHHOMO YI/A, Necka M rpasuA. Yuawmeca OUKCUMpPYOT obbem, CTeneHb
MYTHOCTM M 3anax BOAbl A0 W NOC/Ae MNPOXOXAEeHUA depe3 PuUAbTP, a TaKkKe OTMeyatoT Bpems
¢unbTpauumn. Ha ocHoBaHUM NOAYYEHHbIX AaHHbIX PACCYMTLIBAOTCA CKOPOCTb GUABTPALMU, CHUNKEHUNE
CTENeHN MyTHOCTM (B NPOLEHTaxX) M BbIXO4 YNCTOM BOAbI.

Mpumep pacuera:
CKOpOCTb GUAbTPALNN:

9 =170 mn / 120 cek = 1,4 mn/cek
CHUMKEHMe cTeneHn MyTHOCTK, B NPOLLeHTaX:
MpuHUMas, YTo B, = 3, @ Brocre= 1:
CHUKeHne, % =(3-1)-100/3 =66,7%
Bbixoa uncToit BoApbl:

Bbixoa = (170 / 200) - 100 = 85%

U3mepeHua Ao Mocne
O6bem Boapl (Mn) 200 170
CTeneHb MyTHOCTU CU/IbHO cnabo
Bpemsa dunbrpaumm (cek) — 120
3anax cNabbli 3eMIUCTbIV 3anax | HeT 3anaxa Uan oYeHb ciabbli 3anax

B xo4e BbINOMHEHWUS MPOEKTa yyalimeca CpaBHMBAOT PYHKUMM MaATepuanoB, MCNONb30BaHHbLIX A5
nsrotoeneHuns punbtpa. OHM ONpesenstoT, YTO rpaBMii U NECOK CNOCOBCTBYIOT y1aBANBAHUIO KPYMHbIX
N MEeNKUX MeXaHUYeCKMX YacTUL, @ aKTUBMPOBAHHbIM Yroslb — YMEHbLUEHWUIO COAEPKAHMA HEKOTOPbIX
pPacTBOPEHHbIX B BOAE 3arpsA3HUTENen 1 yCTPaHEHUIO 3anaxoB. YUallumca pasbacHsAeTca caeayiolliee:
HEeCMOTPSA Ha TO, YTO C MOMOLLbIO YKa3aHHOTrO Bbillle NPOLLecca yAyyllaeTcs BHEWHUI BUAa BoAbl, BOAA
nocne ¢GUAbTPALUM HE CTAHOBMTCA MOJIHOCTbIO Ge30onacHOM AnA nNUTba U TpebyeT AONOSHUTEIbHOM
CTaanu ge3vHobeKunm.

Ha 3aBepluatolem aTane NpPoEKTa y4allMecs aHa/U3UPYIOT NOJyYeHHble pe3ynbTaTbl, BbiCKa3blBalOT
CBOU CyKAeHUs 06 3pDEeKTUBHOCTU Pa3NUUHbIX GUALTPYIOLWMX MaTePManoB U 060CHOBbLIBAIOT BayKHOE
3HaYeHMe OYUCTKM BOAbl ANA 340pOBbA YesioBeKka. B xode ob6CyKAEHMA yuuTeNb MOMKET TaKXkKe
aKUEHTUPOBATb BHMMaHME y4yallMxca Ha npobnemax OxpaHbl 3anacoB YWUCTOM BOAbI, CTaAMAX
Nosy4eHmaA NUTLEBOW BOAbI U NPUHLUMNAX PaboTbl COBPEMEHHbIX BOAOOUYNCTHbIX COOPYKEHUN.

[JaHHbIM NPOEKT cnocobCcTBYET PasBMTUIO Y yYaLLMXCA TAaKMX HABbIKOB, KaK BeAaeHue HabaogeHui, cbop
MHbOPMaUMKM, COMOCTaB/IEHME PE3Y/IbTATOB, BbINOJIHEHWE MNPOCTbIX PacyeToB U GOopMyaupoBaHUE
HAy4YHbIX BbIBOAOB Ha OCHOBE MOJIyYEHHbIX AaHHbIX. B TO Ke Bpema y ydyawmxca dopmupyercs
NMOHMMaHME BaKHOCTM PaLMOHaNbHOIO UCNOIb30BaHMA 3aMacoB BOAbl M OTBETCTBEHHOE OTHOLWIEHME K
OKpy:Katowen cpege. o 3aBeplieHMM 3IKCNepMMeEHTa oOpraHusyetca obcyKaeHue cneayoLmx
BOMPOCOB:

- Kak usmeHunucs gHewHul 8uo u 3anax 800si 8 Xxo0e puaempayuu?
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[Omeem: [locne ¢uabmpayuu cHU3UAAC6 MymHOCMb 800bl, 8004 cmasaa 6osee npo3pa4yHod.
3anax makxie yYyMeHbWUACA 0 CPABHEHUK C UCXOOHbIM COCMOAHUEM UAu MPAaKmu4ecku He
owywarncs.]

- Yemy paseH npoueHm cHuxceHuUs mymdocmu? Ymo nokassieaem amom pe3ynsmam?

[Omeem: CoenacHo npubauzumesnbHLIM pacyemam, MnPoOUeHmM CHUMXCeHUA MymHocmu cocmasusn
66,7%. 3mom pe3ynbmam yKa3bledem HA MO, Ymo puaemp yaasausaem 60abWYI0 4YacMb
mexaHu4eckux npumeceli, cooepxaujuxca 8 eode.]

- Konuyecmeso KaKkux 3ae2pAazHumeneli CHUMaemcsa akmusupo8aHHbIM yeném ay4lie 8ce2o?

[Omeem: 3a cuem adcopbyuu aKMuUBUPOBAHHbIL Yy20s1b CHUXAEM 8 OCHOBHOM COOepHaHue
sewjecms, npuoarowux eo0e 3arnax, HeKOMopPbIX OKPAUWEHHbIX 8eULeCmM8s, 0p2aHUYECKUX
3a2epsA3HuUmMernel, a MaKx#e HeKoOmMopbIX PACMBOPEHHbIX 8 800e sewecma.]

- Kakoli cnoli 8 punempe Haubosnee saxceH: NecokK, y2one uau eama? lloyemy?

[Omeem: Y ka®00e20 c/10a c80A (hyHKUUA: 8GMA 3a0epHcusaem mMmesKue Yacmuuybl, MecoK yanasausaem
MexaHUYecKue rnpumecu, a aKmusupoBaHHsbIli Y2076 ycmpaHaem 3anaxu u noasoujdem Hekomopele
pacmeopeHHble 3a2pAasHAwUe sewecmea. CiedosamesnbHo, 3dhgheKmusHoOCMb (huabmpa 3asucum om
coemecmHoli pabomei 8cex cnoes.]

- CmaHosumMCcA nu hunbmMpPo8aHHaa 8004 NosaHOCmMbto 6ezonacHoli? Ecmb 1u He06X00UMOCMb 8 KAKUX-
AUubo onoaHUMeNbHbIX Wazax?

[Omeem: [axce ecnu soda, npowedwas 4yepe3 uabmp, Kaxemcs bonee npo3payHol, oHA He
cyumaemcs MOAHOCMbIO Mpu2o0HOU 044 nNuMbsA, MAK KAK 8 Hell mo2ym coxpaHameca
MUKPOOpP2aHU3Mbl. [1osmomy Heobxo0uMo 00MoAHUMENbHO NPUMEHAMb KUMAa4YeHUe, XA10puposaHue
usu UHsle cnocobsbl 0e3uHgeKyuu.]
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6-i1 PASAEN HemeTtannbi

Kon- Pabouasn
YuyebHuK
Tema Ne HasBaHue BO TeTpagb
(cTp.)
yacos (cTp.)
Tema 6.1 lanoreHsbl 2 52 40
Tema 6.2 Bogopoa, a30T n ammmak 2 57 44
Tema 6.3 YnobpeHus 2 63 47
Tema 6.4 Cepa v ee coegnHeHuA 2 66 49
Tema 6.5 Yrnepopg, v ero coeguHeHunaA 2 72 53
Hayka, TexHonorma, XusHb 1 80
MpoekT 1 81
O6ob6uatowmii ypoK (3akntoueHne u obobuiatowme 1 83 57
334aHuA)
MCO 1
BCEIO 14

Kpatkuit 0630p pasgena
B atom pasgene yyawmecAa NO3HAKOMATCA CO CTPOEHMEM W CBOMCTBAaMWM HEMETaNNoB, WX
pacnpocTpaHeHMEM B NPUPOLE M 3HAYEHUEM ANA KU3HU YenoBeKa. OHM y3HAOT O MOJIOXKEHUU
HEMETaJIOB B Nepuoanyeckon Tabanue m 0 BAWAHUM CTPOEHUS aTOMOB 3TUX 3/1EMEHTOB Ha WX
bU3nYecKne U XMmmYeckne CBOMCTBA. Yyalumecs nsyyaT obLlimMe CBOMCTBA raloreHoB, USMEHEHWNE UX
XMMWYECKON aKTUBHOCTM B rpynne CBEpXy BHW3, a TAKXKe UX peaKkuuMu C Pas/MYHbIMU BELLeCTBaMMU.
Hapsgy ¢ 3TMM OHM PacCMOTPAT Ha KOHKPETHbIX npumepax 06/1acTu NPUMEHEHUS rafioreHoB —
Ae3MHbEeKLMIo, OYMUCTKY BOAbI U MeANUNHY. B pasgene yyawmecs Nno3HaKOMATCA ¢ Hanbosiee BaXKHbIMM
CBOMCTBaMM BOAOPOAA, a30Ta U ammmnaKka. OHM y3HAIOT, UTO BOA0POA, — CaMbIV NEFKUIA SN1EMEHT, a30T
— OCHOBHaf COCTaBHaA YacTb aTMOCEpPbI, MMEIOLLLAn KNoUYEeBOEe 3HAaYEeHUE A7 KU3HeLeATe/IbHOCTU
KMBbIX OPraHM3MOB, a aMMMaK — 3TO COEAMHEHME, KOTOpPOEe HAL/IO LIMPOKOE NPUMEHEHWE B
NPOMbILWAEHHOCTU. Yyawumeca mnsydaT npouecc abepa, NpUMeHsemMblit B NPOU3BOACTBE aMMMaAKa,
YCBOAT NOHATME 06PaTUMbIX PEAKLLMI U MOMMYT POJIb STOFO NPOoLLecca B Pa3sBUTUN CE/IbCKOTO XO3AMUCTBa.
B xo4e U3yyeHus pasaena ydyalmecs TakKe y3HaloT 0 BUAAX MUHEPAsIbHbIX YA0OpeHUit, X cocTase u
ponu B pasBUTUM pacTeHMin. OHM NpoBeayT CPaBHEHME BAUAHUA a30THbIX, GOCPOPHbIX U KaAUMHBIX
yaobOpeHuii Ha pacTeHMsa U NOMMYT, HAaCKOJIbKO BaXKHO MPaBWJIbHO MCMNOJ/Ib30BaTh yA06peHusa ans
NOBbIWEHMA NPOAYKTUBHOCTU. KpOMe TOro, OHU YACHAT, UCXO4A U3 NMPUYNHHO-CNEACTBEHHbIX CBA3EN,
BO3MOXHble HeraTMBHble NOCAEACTBUA A/A MNOYBbI M BOAOEMOB YPE3MEPHOro MCMoJ/b30BaHUA
yoobpeHuit. Yualmecs nlydaTt CBOMCTBA Cepbl U €€ BaXKHEMLWMUX COeaMHEHUIN, a TaKXKe PacCMOTPAT
061aCcTM NPUMEHEHUSA OMOKCUMAA CEpbl U CEPHOWM KUCAOTbI B MPOMbBIWAEHHOCTU U NOBCEAHEBHOWM
U3HU. OHM ByayT aHaNM3MPOBaATb BAUAHME Ha aTMOChEPY Cepocoaep KaLLmMX ra3os, obpasyoLwmxcs
NpW CropaHUKM TONANBA, U OLLEHUBATb MPUUNHBI BOSHUKHOBEHWA KUCNOTHBIX AOXAEN U UX BO3AENCTBUE
Ha KMBble OPraHW3Mbl, CTPOEHUS W OKpy}Kalowyto cpegy. Hapagy ¢ 3TUM OHM O3HAaKOMATCA C
MHpOPMaLMEN O COBPEMEHHbBIX TEXHONOTUAX, BHEAPAEMbIX AN CHUMXKEHUA BbIDPOCOB BpeAHbIX ra3os
B atmocdepy. B 3aknouMTenbHoit Teme pasgena yvallmMecs MNO3HAKOMATCA C  PasIMYHbIMU
aNNOTPOMNHLIMU BUAOU3IMEHEHUAMM Yriepoaa, MOHOOKCMAOM yriepoaa, LUOKCUMAOM Yyrnepoaa u
KapboHaTamu. OHWM OODBACHAT B3aMMOCBA3b MEXAY Pas3MyMem CBOWCTB asimasa M rpaduta u wmx
CTPOEHMEM, a TaK¥Ke U3y4aT KPYroBOPOT yr/iepoa B NPUPOLE U €ro POJib B X KU3HEAEATENbHOCTM XKUBbIX
opraHuMamoB. Yuawmeca MCCAeayloT B3aMMOCBA3b MeXAY OMOKCMAOM Yrnepoda U MapHUKOBbLIM
3ddeKToM, M3yyaT TOKCUYECKOe BMAHWE MOHOOKCMAA Yrnepoga, NpoaHasn3npytoT BO3AENCTBUE,
KOTOpPOE OKasblBalOT 3TW BeLLEeCTBA HAa MOBCEAHEBHYH MW3Hb, MPOMbBIWIEHHOCTb U OKPYXKatoLLYto
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cpeqsy. OHM TaKKe MNO3HAKOMATCA C pPacrnpoCTpaHeHMemM KapboHaTOB B MpUpoOAe, a TaKXKe C
XapaKTepHbIMW CBOMCTBAMW U3BECTHSIKA, obnactamM ero npUMeHeHWA U 3HaYeHuem gas
NPOM3BOACTBA CTPOUTENbHbLIX MaTepuanoB. M3yumB OCHOBHble BWAbI CbipbA, MPUMEHAEMOro Npwu
npon3BoACTBE 0O6bIYHOO CTEKNA, M OCHOBHbIE 3Tanbl NPOL,ECCA 1o U3rOTOB/IEHMA, YHaLLMECA OCO3HAtOT
BaYKHYIO PO/iIb COEANHEHWUI YyrNepoaa B NPOMbILAEHHOCTMH.

N3 pasgena “Hayka, TeXHONOrMs, XM3Hb” yyallMecAa y3HAKT O CTPYKType, CBOMCTBAx U WUCTOPUU
OTKpbITUA rpadeHa, 0 ero NPUMEHEHUN B TaKNX 061aCTAX, KaK INEKTPOHUKA, IHEPTreTMKA, MeAULMNHA U
MaTepuanoBeseHne, a TaKXKe O ero 3Ha4yeHuu gaa pasBUTUA TexHonoruin byaywero. B paspene
“MpoekT” npusoauTca nHGopmaLma 0 NPOU3BOACTBE amMmaKka no npoueccy Mabepa, ctaguax atoro
npouecca u pacyeTte BbIXxo4a NpoAyKTa. Llenbio NpoeKTa ABAsSeTcA OLeHKa Ha OCHOBE MaTeMATUYECKUX
pacyetoB 3¢¢$EKTMBHOCTU NPOM3BOACTBA aMMMAKa M3 a30Ta M BOAOPOAA, a TaKXKe uccnesoBaHue
BANSAHMA PELUMPKYIALMM HA BbIXOA NPoAYKTa (MPON3BOAUTENBHOCTD).

BseaeHue B paspgen

3HaKOMACb C BBeAEHMEeM B pasfes, yuyuTeslb KOHLEHTPUPYET BHUMAHME YYaALMXCA Ha Pas/UYHbIX
BELLEeCcTBax, UCMOJIb3yeMbliX B MOBCEAHEBHOM KMU3HU, M HA MX BAUAHMM Ha KMU3Hb Ntogein. Ha ocHose
TeKCTa, NPMBELEHHOIO BO BBOAHOW YacTW pasgena, yyalmmca npegiaraercs ob64ymaTb BOMPOCHI,
Kacatowmeca MOBbIWEHUA MNPOAYKTUBHOCTM CE/IbCKOrO XO03AMCTBA, POAM YAOOPEHWMn U BAUAHMA
Hay4HbIX OTKPbLITUI Ha pa3BuUTUE obLLecTBa.

C nomoLLbo BOMPOCOB Y4UTE/b aKTUBU3IMPYET YCBOEHHbIE YYaLLMMUCA 3HaHMA, 0606LaeT nx oTBeTbI U
paclimnpseT rpaHuLbl 06CyKAEHMA, 3a4aBan Kaaccy 4ONONHUTE/IbHbIE HABOAALLME BONPOCHI.

- Kak 86l dymaeme, rnoyemy 100U cmpemamcs nossicums npoodyKmMuUeHOCMb no4e?

[Omeem. C pocmom 4ucaeHHOCMU HaceneHUsa ygeau4usaemcsa makice crnpoc Ha npodososanscmaue. B
amoli ceAa3u 803HUKaem Heobxo0uMOCmb rosay4eHuUs 6osee 8bICOKUX YPOHAE8 C ye UCNonb3yemMbixX
3emesibHbIX naowadel. ]

- Kakue sewiecmea pacmeHus 00axCHbI 10y4ameb U3 no4ebl 0718 HOPMAsbHO20 pa3sumus?

[Omeem. PacmeHus yceausarom U3 no4sbl pasanu4yHbie MUHepasbHble sewecmsea U numamesnsHole
anieMeHmMbl. Imu seuwiecmea Heobxo0uMebi 018 UX pocma u pazeumus.]

- MMovyemy Ha onpeodesneHHbIX MOY8AX PACMEHUSA pa3susaromcs ayqule?

[Omeem. Ha pazsumue pacmeHuli oKa3bieaem 8s7uUsHUE COOepHaHUe 8 [o4Yse nuUMamesbHbIX
sewiecms. Tak, Ha no4sax, 6o2ambix NUMAMenbHeLIMU 8eWecmaamu, MPodyKmusHocms ebilie.]

- K kakoli npobeme moxcem rnpusecmu 8bipauUisaHue azpoKyabmyp Ha 0OHOM U MOM }e 3eMeslbHOM
y4acmke 8 meyeHUe MHo2ux sem?

[Omeem. YmeHbwiaemcsa codepicaHue numMamesbHbIX 6ew,ecms 8 rno4yse U, Kak caedcmsue,
CHUMcaemca npoOyKmueHocme.]

- Kak, no sawemy MHeHUI, MOXHO 80CCMAHOBUMb 3ANAC MUMAmMesbHbIX 8eu,ecms 8 ucmouweHHol
noyee?

[Omeem. 3anac numamenbHbix 8Beuwjecms, nompebasemMbix pacmeHUaMU, Moxem 6bimeb
80CCMAHOB/1EH BHECEHUEM 8 1104Y8Y Pa3/UYHbIX yoobpeHul.]

- Moxem au o0HO U Mo Xe eewecmso 0OHOBPEMEHHO OKA3bl8AMb U [0/e3HOe, U 8pedHoe
so30elicmsue?

[Omeem. [a. 3mu sewecmea npuUHOCAM 063y AUWb MPU NPABUALHOM UCMOAb308AHUU, MAK KAK UX
puMeHeHUe c8epx YCMAHOB/AEHHbIX HOPM MOXem He2amueHO CKA3aMbCA HA 300p08be Yes108eKa U
okpyxcaroweli cpede.]

Ecnv yyawmeca MCnbITbIBAOT 3aTPYAHEHWUS C OTBETAMM Ha BOMPOCHI U3 BBOAHOM YaCTU, Y4UTE/Ib MOMKET
MM NOMOYb AOMONHUTE/IbHbIMU BOMPOCAaMM HaNpPaBAAIOLWEro XapakTepa:

- Kakue mpyodHocmu moaym 803HUKHYM®b 8 CesIbCKOM X03[licmee, ecsu He UcCrosnb308ams yoobpeHUs?
- [MToyemy ocoboe 3Ha4eHue Npudaemcs NPou3so0cmMasy a3omHsbix yoobpeHul?

- Moaym su pacmeHus Hanpamyro yceausams a3om, cooepxcaujulica 8 ammocegepe?

B xoze 3aTuMx ob6CyKAEHMI ydyalmeca NOArOTAaBAMBAOTCA K MOHMMAHMIO BaXHOW POAM, KOTOPYHO
HEeMETaAlbl U UX COEAMHEHUA WIPalOT B KM3HW KMBbIX OPraHM3MOB, CE/IbCKOM XO3ANCTBE,
NPOMbILLIIEHHOCTU U B BONPOCaxX OXPaHbl OKPYKatoLLel cpeapl.
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FanoreHbl (2 yaca)

UEE 5oL N YyebHuUK: cTp. 52
® Pabouas TeTpaapb: cTp. 40

MNoacTtaHpapTol 9-1.1.4.

Lenu obyyeHun O6bAcHAET cBOMCTBA 31€MEHTOB 17-1 rpynnbl Nnepnoanyeckon Tabaunubl

HaBbIKK UccnepoBaTenbCKMe HaBbIKM, HAaBbIKM KPUTUUECKOTO MbILUIEHUSA, pPeLLeHnA

XXI Beka npo6aem, COTPYyAHMYECTBA, KOMMYHUKALMKN U UCNONb30BaHUA UKT

BcnomoratenbHbie YuyebHUK, nepuoanyeckasn Tabaumua, okena mapraHua(lVv) (Mn0,), xnopug HaTpums

cpeacTsa (NaCl), KoHueHTpupoBaHHana cepHasa Kucnota (H,SO4), peakumoHHaa Konba,
CTEKNAHHAA BOPOHKA, MNPOMbIBAJIKM, OCYWUTENb, CKAAHKA Ans cbopa rasa,
CNUPTOBKA, 6enan bymara, 3alUTHbIE OYKM, NEPYATKU

INEKTPOHHbIE pecypchbl BUOEOPOANKM, aHUMAUMM WU WHTEPAKTMBHbIE MNPE3eHTauMM O CTPOEHUU U
CBOMCTBAX raloreHoBs, Noy4eHUM X10pa U 061acTAX ero NPUMeHeHun

KpaTkuii nnaH ypoka

MotuBauua. Ob6cyKaeHMe NPUUYNH YHUUTOXKEHNA MUKPOOPraHM3MOB B MUTbLEBOWM BoAe M B bacceliHax
nog, Bo3AeNCcTBUEM AE3UHOULMPYIOLLUX BELLECTB U BblABUMKEHME TMNOTE3 OTHOCMTE/IbHO CBOMCTB 3TUX
BeLecTs.

O6bAcHeHue. OObACHEHME MONOXEHUA [a/lofeHOB B Mepuoguyeckon Tabauvue, 3/1eKTPOHHOro
CTPOEHMA UX AaTOMOB, U3NYECKMX CBOMCTB, UISMEHEHUSA aKTUBHOCTU B Fpynne, peakumn ¢ metTannamm
n BOA0pPOoAOM, 06pa3oBaHMA rafIoreHNa-MOHOB U PeaKLUMii 3aMeLLeHKs.

UccnepoBaHune. M3yyeHne cTtaguit npouecca nosyyveHua rasoobpasHoro xnaopa B nabopatopuu,
onucaHue Habaogaemoro LBeTa raza u o06ocHoBaHMe BbIbBpaHHOM NOC/eA0BATE/IbHOCTU NPONYCKAHUSA
BbIAENAOLWEroca rasa CHa4yana Yyepes BoAy, a 3aTEM Yepe3 KOHLEHTPUPOBAHHYIO CEPHYHO KMUCNOTY, U
aHanM3 Nosly4YeHHbIX Pe3ynbTaToBs.

3aKpenneHue. YuebHuK: 3ag. No1.PT: Nel1-15.

OueHuBaHue. Ob6bACHEHME CTPOEHWs aTOMOB rafioreHoB, UX PUINYECKUX M XMMUYECKUX CBOMCTB,
M3MEHEHMA aKTMBHOCTM BAO/b TPYNMbl, MpoLecca MNOJYYEHUA XN0pa W peakuuMid 3aMeLLeHus,
YCTaHOB/IEHWE CBA3UN MEKAY NOYHEHHbIMU 3HAHUAMU U NPUMEPAMM U3 MOBCEAHEBHOM }KU3HMU.
Yuntenb nNpuBneKkaeT BHUMaHME YYalMXCA K CUTyaLMAM W3 MOBCEAHEBHOW KWU3HW,
CBA3AHHbIM C OYUCTKOM NUTbEBOW BOAbl W Ae3nHdekumen Boabl B OacceliHax, WU OpraHusyeT
obCcy:KaeHMe Ha OCHOBaHMM MNPUBEAEHHOrO B Y4yebHMKEe pUCYHKa. Yyawmecs  LOJ/IKHbI
NPOaHaAN3NPOBATb CUTYyaLMIO, M30OpaKeHHYD Ha PUCYHKE, W BbIABUHYTb NPEANOIOXKEHUA O
CBOICTBaX BELLECTBA, MUCMO/Ib3YEMOTO 418 OYUCTKU BOApbI.

Yuntenb 3a4aeT HanpasieHUe 06CyKAEHMIO C NOMOLLbHO ClefyOLLMX BOMPOCOB:

- Kakoe sewecmaso ucnonb3zyemcs 0715 o4UCMKU numeesoli 800b!?

- Kak amo sew,ecmeo yHU4Ymoxaem mMmuKkpoopaaHu3mel?

- Moyemy amo seuwjecmeao UCrosab3yemcs 8 MasbiX Koauyecmeax?

- lMoyemy amo xce sew,ecmeo Ucrnonb3yemcs 018 0e3uHpeKyuu 800bi 8 bacceliHe?

- Kakue 8ol 3Haeme ewé sewjecmesa ¢ makum xce go3oelicmauem?

B pesynbTaTe 06CyKAEHMM CUTYALIMM U PUCYHKA YCTaHABMBAETCA:

1. nA O4YNCTKM NUTbEBOM BOAbI M Ae3nHOEKLUN BOAbI B DacceHax MCMONb3YOTCA X10p U ero
coeguHeHus.

2. Xnop ob6n1afaeT MOLWHbIM XMMUYECKMM AENCTBUEM, CMOCOBHBIM YHNUUYTOXKATb MUKPOOPraHU3MbI.

3. [la)ke Npu UCNO/1b30BaHUM B HEHOIbLIMX KONMYECTBAX 3TO BELLECTBO CNOCOOHO NpeAoTBpaLLaTh pocT
6aKkTepuii U APYrnX MUKPOOPraHU3MOB.

4. Xnop — 3TO HEMETA/I/1 C BbICOKON XMMMYECKOM aKTUBHOCTbIO.

5. HekoTopble HeMeTaN bl HAX0AAT BaXKHOE NPUMEHEHME B Pa3/IMYHbIX chepax NOBCegHEBHOM KU3HMU.
B xoge obcyxaeHua y ydawmxca GOpPMMPYIOTCS MEePBUYHbIE NPEACTaBAEHUS O MPUMEHEHUN U
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XMMUYECKUX CBOMCTBAX FaNOreHoB. Y HUX BO3HUKAET MHTEepeC K NpUYnHam, No KOTOPbIM HEKOTOpPbIe
BeulecTsa 0cobbim o6pa30N\ BO3A€VICTBVPOT Ha XMBble OpraHU3mMbl U MUKPOOPraHn3mel. Ha aTom atane

YUUTENb MOXKET YryOUTb OTBETbI YUYaLLMXCA C MOMOLLbIO HAaBOASLLNX BONPOCOB:

- Kakum ceolicmeom xsnopa moxcem 6bimb 06ycan06aeHa e2o0 crnocobHOCMb K YHUYMOMCEHUIO
MUKPOOpP2aHU3Mo8?

- Moxem au sewecmeo, npumeHsemoe 0718 OYUCMKU 800bI, nNpedcmasaamb OnacHOCMb U 04A
300po8bsA Yenoseka?

- C KGKUMU 371eMeHmamu xa0p Haxooumcsa 8 00Hol epynne nepuoouvyeckoli mabauysi?

- Kakosa npu4uHa cxoocmea ceolicme 371eMeHmos, pacnosnoxceHHbIx 8 00Hol epynne?

Ha aTom aTane y yyauimxca GopmMUpPYyeTca MHTEPEC K U3YYEHUIO CTPOEHUS, XMMUYECKOW aKTUBHOCTHU

n obnacreit NPUMEHEHNA raNoreHoB, YTo CNOCcobCTBYET UX MOArOTOBKE K NocaeAylollemMy 3Tany ypoKa
— 06bACHEHUIO maTepuana.

o]5-:(e, (4,155 Ha pgaHHoOm 3Tane  ypokKa

yuuTenob MHOOPMUpPYET  yyalwuxca O
MO/MIOKEHUN TaJIOTeHOB B NEepUoaUYecKoi
Tabanue, 3NEeKTPOHHOM CTPOEHMM aTOMOB, UX
OUBNYECKUX M XMMMYECKUX  CBOMCTBAXx.
CHayana BHMMaHME KOHLEHTpUpyeTcA Ha
anemeHTax 17-i rpynnbl  NepuogMYecKoi
Tabnuubl — ¢TOpe, xnope, bpome, mnoae u
acTate. YyawumcA pasbACHAETCA, YTO 3Tu
3N1eMeHTbl, NEerko pearvpya C MeTan/amu,
06pasyloT MHOIO Pas/INYHbIX COJIEN, MOITOMY
WX Ha3bIBalOT rasioreHamu (cosneobpasyroujue).
Take OTMevaeTca, 4TO actaT sBAsAeTcA
PafiIn0aKTUBHbIM 3N1eMeHTOM. [lanee MNOACHAETCA, YTO Ha BHELIHEM 3/IeKTPOHHOM C/l0e aTOMOB
ra/loreHoB HaxoAUTCA CEMb 3/IEKTPOHOB U UX 3NEKTPOHHaA dopmyna B 0bLLLem BUAE 3annCbiBaeTcA KakK
ns2np®. MoayYepKUBAETCA, YTO ANA 3aBEPLIEHMA BHELWIHEro 3/1eKTPOHHOMO C/10 aTOMOB rajloreHoB UM
HeobXo4MMO NMPUHATb BCEro OAMH 3/IEKTPOH, NMO3TOMY rafioreHbl NPOABAAIOT BbICOKYIO XMMUYECKYIO
aKTUBHOCTb. BHMMaHMWe yyalumxcsa HanpaBAseTcd Ha WM3MEHEeHMe aKTMBHOCTU B rpynne. YuuTenb
06bACHAET, YTO B rpynne cBepxy BHWU3 aTOMHbIM paAnyC YBEAMUYMBAETCA, TO €CTb BHELIHWN
3/IEeKTPOHHbIN C/ION OTAansercA OT fApa M, Kak Cneacteue, 3aTpyaHAETCA MNPUHATUME 3/1eKTpoHa.
MMeHHO NOSTOMY aKTMBHOCTb ra/fIOTEHOB CHUXKaeTca oT ¢Topa K moay. B npogonkeHue Tembl
paccMaTpmUBaETCS MONEKYNSPHOE CTPOEHUe ranoreHos. MoacHSAeTcA, YTO B COOTBETCTBMM C NMPaBUIOM
OKTETa [Ba aToMa rajoreHa OoTAaloT CBOM HecrnapeHHble 3/1eKTPOHbl B obliee nonb3oBaHWeE Ans
3aBepLUEeHMA BHELIHMX 3/IEKTPOHHbIX C/I0eB. B pe3ynbTaTte mexKgy aTomMamu rajoreHoB obpasyetca
OAMHapHasA KOBaJIEHTHaA CBA3b M MPU OObIYHbIX YC/NOBUAX OHU CYLLECTBYIOT B BMAE ABYXaTOMHbIX
MONEeKyAn. Yyawmeca 3HAKOMATCA CO cTpoeHuem monekyn F,, Cly, Bro u |,. Janee cpaBHMBatoTCA
$un3nyeckme CBOWMCTBA ranoreHoB. Yyalummcsa coobuiatot, yto ¢Top npeacraBiaseT cobol cBeTo-
EeNTbIl ras, , X10p — 3e/1IeHOBaTbIN ra3, 6pom — KpacHO-bypyIo XUAKOCTb, @ oA, — YepHO-PUONETOBbIE
Kpuctannbl. CpaBHeHMEe MNO3BO/AET cAenaTb BbIBOA, YTO B Tpynne CBepXy BHWU3 YCUAMBAETCA
MHTEHCMBHOCTb OKPACKW, BO3PaCTaloT NAOTHOCTb W TemnepaTypa KuneHua ranoreHos. ObpasoBaHue
Npu HarpeBaHWU KPWUCTANNOB MOAa CPa3y, MUHYA XUAKOE COCTOAHMEe, NapoB GUONETOBOro LBeTa
YKa3blBaeT Ha nAB/eHMe cybaumaumun. [anee BHMMAHME yYalMXCA aKUEHTUPYETCA Ha BAMAHUM
raJloreHoB Ha XMBble OpraHmambl. OTmMeYaeTcs, UYTO rajoreHbl — A40BUTble BeELECTBa M UX Napbl
OKa3blBalOT BpeAHOe BO3JENCTBME Ha JbiXxaTeNbHble MYTWU, CAM3UCTbIE [1a3 U KOXKy. Mo3aTomy npu
paboTe ¢ aTMMM BelecTBamMu He0HXoAMMO UCNONb30BaTh CPEACTBA UHAMBUAYANbHON 3aLLNTBI. 3aTEM
paccmaTpuBaloTca peakuMn B3aMMOAEWNCTBUA ranoreHoB ¢ meTtannamu. Coobuiaerca, yuto npu
B3aMMOAENCTBUM C MeTasNlaMh aTOMbl ra/ioreHoB MNPUHMMAOT OAMH 3JIEKTPOH, NpeBpallascb B
COOTBETCTBYIOLUME TasioreHMA-MoHbl. Mpn aTom npocxoAnT ob6pa3oBaHMe MOHHbIX CBA3el. XapaKTep
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M3MEHEHWA aKTMBHOCTM Ta/oreHoB B rpynne nepuvoamyeckoit Tabavubl 06bACHAETCA Ha npumepe
peaKkuuii enesa c pTopom, xnopom, 6pomom 1 nogom. Monbayacb Tabamuen, yuntenb NOKasbIBaET,
yTo Hambonee aKTUBHbLIM raforeHom aBasetca GTop, a HaMMeHee aKTUBHbIM — 1o, [danee yymTenb
nepexoguT K peakumam rasoreHoB c HemeTannamu. B KayecTse npumepa npueoamutca obpasoBaHue
MONEKYNbl XN0POBOAOPOAA B pe3ynbTaTe 0606LWecTBNeHNA aTOMaMy BOAOPOAA M XJ0pa  CBOMX
HecnapeHHbIX 3N1EeKTPOHOB:

H; + Cl; - 2HCI

Ha 3TOomM npumepe 0ODBACHAETCA MeEXaHW3M CO34aHMA KOBANEHTHOM CBA3M W obpasoBaHue
ranoreHoBoAopoaoBs. [lanee yuyntenb paccMaTPMBAET PeakLMM 3aMEeLLeHUs Mexay rasoreHamu.
MosAcHAaeTcA, YTo 60NEee aKTUBHbIN raIoreH BbITECHAET MeHee aKTUBHbIW ranoreH U3 ero coau. Yumtenb
OCTaHaB/AMBAETCA HA peaKkuMAX XJ0PHOM BOAbl C pacTBOpamu Bpomuaa Kaava M nogupa Kanwusa.
Habntogaemble M3MeEHEHWs UBeTa MHTEPNPeTUPYIOTCA KaK MPUM3HAK NpoTeKkaHuAa peaKkuuu. Ha
OCHOBAHMM 3TUX NPUMEPOB AenaeTca BbiBog 06 ocnabneHnn ot GTopa K oAy OKUCAUTENBbHbBIX CBOMACTB
ranoreHoB. B 3aBepleHne obbAcHeHMA obCyKAaeTca BOCCTAaHOBUTE/IbHAA CMOCOOHOCTb rasioreHua-
MOHOB. [l0 CBeAEHUA y4yallMxcA LOBOAUTCS, YTO C yBEAMYEHMEM aTOMHOro pagmyca obneryaetcs
oTAaya 3/1eKTpoHOoB. CnenoBaTesibHO, BOCCTaHOBUTE IbHbIE CBOMCTBA ra/IofreHNA-MOHOB YCUAMBaAtOTCA
B rpynne cBepxy BHWU3. [11a yyliero ycBOEHMA TeEMbl y4MTENb 3a43€T HAaBOAALLME BOMNPOCHI:

- Yem 0bycrioeneHo cxo0cmeo XuMmu4vecKux cgolicme 2asn02eHo8?

- [Mouemy Haubosee aKMUBHbIM 371eMEeHMOoM cpedu 2aa102eH08 cuumaemcsa ¢pmop?

- Kak enusem ygesnuveHue amomHO20 paduyca Ha XUMUYECKY0 KMUBHOCMb 20s102eH08?

- 30 cuem KaKo2o muna xumu4ecKoli cea3u 06pa3yomcsa MoseKy bl 20/102eH08 ?

- Kak obvacHAemca usMmeHeHue ygema u memrepamypeol KUneHus 24sn02eH08 8 epyrre?

- Yem 0bycnosneHo 803pacmaHue 80CCMAHo8UMesbHbIX C80lICME 2asn102eHUO-UOHO8 8 2pyrre ceepxy
8HU3?

Ha aTom 3Tane ypoka yuuTenb npeanaraeT y4aluMcs MCCienoBaTb NojyyYeHue
rasoobpasHoro xnopa B nabopatopHbix ycaoBuax. OCHOBHaa Uefb AaHHOM MCCNeaoBaTeNbCKOM
OeATeNbHOCTU — [aTb YYaLMMCA NPAKTUYECKOE NpeacTaBNeHNe O NOYYEHUM, OYMCTKE U HEKOTOPbIX
bU13nYeCcKnx CBOMCTBAX X/10pa Kak O4HOro U3 npeacTaBuTenelt raaoreHos. Bo Bpemsa ocywectsneHums
OeATEeNbHOCTU yyalmecs HabnoaaloT 3a CTaAMAMM MPOLLECCOB MONYYEHUS M OYMCTKM Ta3oB U
bOpPMYNMPYIOT COOTBETCTBYHOLLME BbIBOAbI HA OCHOBE NOJIYYEHHbIX PEe3y/1bTaToB.

[o Hayana paboTbl yuuTenb AeMOHCTpUpyeT obopyaoBaHWe U BellecTBa, NPeAyCMOTPEHHble Ans
MCMONb30BaHUA B 3KCMEPUMEHTE, U HANOMWHAET MM O HeobxoAMMOCTM cobatoaatb npasuna
6e3onacHOCTU. Yyalummca npeaoctaBaseTcs Nnpubop gnsa noayvyeHusa xaopa ¢ NpUMeEHeHMEM OKCUaa
mapraHua (1V), xnopvaa HaTpUsA U KOHUEHTPUPOBAHHOW CEPHOMN KUCOTbI. 3aTeM B K06y nomeLiatoT
HeKkoTopoe KosmyectBo cmecn MnO, ¢ NaCl u ocTopoKHO [06aBAAIOT K HEW Yepes CTEKAHHYLO
BOPOHKY KOHLUEHTPUPOBAHHYIO CEPHYID KWUCAOTY, Moc/ie 4Yero Koiby HEeMHOro Harpesator.
ObpasoBaBWKNCA B pe3ynbTaTe HArpeBaHWA ra3 cHayana MpPOMyCKaloT 4epe3 MPOMbIBasIKY,
HaMo/IHEHHYO BOAOW. Ha 3ToM cTagmm x10poBOA0PO4, COAEP KaLLUMIACA B MONYYEHHOM ra30BOM CMecH,
oTAenseTcs, pacTBopsAAcb B BoAe. Ha cneaytowei ctagmMu ras nponyckaloT B LEensx OCYLWKM yepes
CK/IAHKY C KOHLLEHTPMPOBAHHOM CepHOM KUCIOTOM U aanee cobupatoT B cocya ansa cbopa rasa. Liser
cobpaHHOro rasa onpeaenseTcs BU3yasabHbiM HabaoaeHUeMm, ycTaHOBUB cocy Ha ¢oHe benoro nmcra
b6ymaru. Yualmecs aHann3npyoT MU3SMEHEHUs, NMPonCXoasLLme BO BPeMs BblAEe/IeHWNS ra3a, OKPacKy rasa
N GYHKLMM OTAENbHbIX YacTel npubopa. Yuntenb 3a0CTPAET BHUMAHME yHaALLMXCA Ha MPUYMHAX, NO
KOTOPbIM MOYYEHHbIN ra3 cCHavasia NPONYyCKAaeTCsa Yepes BoAy, a Nocae — Yepes KOHLEHTPUPOBAHHYIO
cepHyto KucnoTy. OH agpecyeT yyawmmen caeayowme Bonpochl:

- Kakue npusHaku Ha6a100aauck npu NpomeKaHuu peakyuu?

- Kakozo ysema cobpaHHsbili 2asz?

- C KaKkol yesnbio 203 CHA4ana nponyckarom yepes 8oody?

Ana yezo 2a3 danee nponyckarom Yepe3 KOHUEeHMPUPOBAHHYIO CEPHYHO KUciomy?

- Kakue ¢hyHKUYUU 8bIMOAHAOM CKAAHKA 018 MPOMbIBAHUA U CKAAHKA 018 OCywKU 8 0aHHOM ripubope?
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- Ha ocHoB8aHUU Kakux e2o ceolicme MOXHO ymeep#0amb, Ymo rnosy4YeHHbIl 203 omHocuUmcs K
2anozeHam?

B pesynbTaTe 06CyRAEeHMA yYaLlmeca NPpUXoaaT K BbiBOAY, YTO B XOA€ Peakuum BblAeNSeTcA XN0p — ras
3eseHoBaToro ugeta. MNponyckaHMe Ha NepBOM 3Tamne BblAe/MBLLErocsa rasa yepes BoAy NO3BOASAET
yOanuTb cofieprKalumiica B ra3oBol cmecu xaoposogopod. MNocneaytouee nponyckaHMe rasa yepes
KOHLLEHTPUPOBAHHYIO CEPHYID KUCIOTY CNoCOBCTBYET MOI/IOLEHUIO MapoB BOAbI M MOAYYEHUIO B
pesy/ibTaTe cyxoro ra3oobpasHoro xaopa. HabnogeHna cBUAETENbCTBYIOT O TOM, YTO OYMCTKA U OCYLLIKA
rasoB B NPOLLECCE UX NOJIYYEHMUA UMEIOT BarKHOE 3HAYeHUe AN AOCTOBEPHOro onpeaeneHna CBOMCTB
LeneBoro NpoaykKTa.

3AKPENIEHUE Ha paHHOM 3Tane y4yalwmeca 3aKpenaAaloT CBOM MNpeacTaBleHUMA O CTPOEHUM,
CBOWCTBAX W peaKuMAX rasioreHoBs, NPUMEHSASA NOoJly4eHHble Mo Teme 3HaHUA. [py BbINOJHEHUN 3a4aHWI
yyalumecs AoMKHbl 060CHOBbIBATL CBOWM OTBETbI M 06 BACHATbL X0, PeaKLUit.

1. [laHbl 3neMeHTbI, PacnoioXKeHHble B 17-1 rpynne nepnognyeckon tTabanupl.
a. KaK HasbIBalOTCA 3/1€MEeHTbI 3TOW rpynnbl?
[Omeem. 3nemeHmel amoli 2pynnel HA3bI8AOMCA 2an02eHaMU. ]
b. Xnop pearnpyeT ¢ BOAOPOAOM CO B3PbIBOM.
“CnoBecHoe ypaBHeHMe” 3Tol peakunn nmeeT BUA;:
BOAOPOA, + X/I0p = X/I0POBOAOPOL,
|. CocTaBbTe XMMMUYECKOE YPaBHEHME PEAKLMUMN U paccTaBbTe KOIPPUUMNEHTDI
[Omeem. H, + Cl; = 2HCI]
Il. Kak Bbl AymaeTe, Kak ¢pTop pearnpyet c Bogopoaom? Hanuwunte “cnosecHoe ypaBHeEHME” 3TON peaKkuuu.
[Omeem. ®mop peazupyem c 8000podom o4yeHb bbicmpo U 6ypHo. Booopod + pmop = hmoposodopod]
c. Kak bpom pearupyeT c Bogopoaom? Hanuwute ypaBHeHWe 3TOM peakuumn U paccTaBbTe KOSGOULMEHTDI.
[Omeem. Hy + Br; - 2HBr]
d. PaccuuTalite uncno moneii xnoposoaopoaa (HCl), obpasoBasluerocs B pe3ynbrate NoJHOro
B3aMMOAENCTBMA 5 rpammoB BOAOPOAa C M3ObITKOM X/10pa.
[Omeem. Yucao moneli H; n =5/2 = 2,5. o ypasHeHuro peakyuu u3 1 mosne H, o6pasyemca 2 mosnb HCI.
Toeda u3 2,5 mone H; 06pasyemca 5 mosnes HCI.]

Mo 3aBepweHUN U3y4YeHUA TeMbl OLLeHMBAETCA YPOBEHb YCBOEHMUA YyalwMmucA
NONYyYEHHbIX 3HaHWN, OTHOCALWMNXCA K CTPOEHMUIO, ¢M3M‘-IECKMM N XMMMUYECKMM CBOMCTBAM ra/IOreHOB,
U3IMEHEHNIO NX aKTUBHOCTU B npeagenax rpynnbl 1 XMMUYECKUM peaKLUAM. OT oTtBeTOB ydalwunxca
OXHNAOAEeTCA He TO/IbKO nepevyncneHune d)aI-(TOB, HO M obocHOBaHMe Ha6l'|l0,£l,aeMbIX 3aKOHOMepHOCTeﬁ Ha
OCHOBE MNPUYUHHO-CNeACTBEHHbIX cBAzen. O6cy>+<,u,eHme npeacrtaBaeHHbIX  BOMNPOCOB MNO3BOJIAET
OUuEHUBATb YMEHMUE Yy4Hallnxca npoBoAuUTb CpaBHEHWA, CI)OpMYIWIpOBaTb BblBOAbl U 0b60CHOBbIBATL
Xummnyeckume asneHuna c I'IO3MLI,VII>1 HayKHu.

1. Kakoro ugeTa rasioreHbi?
[Omeem. [anozeHbl — OKpaweHHbie seujecmed. Pmop — c8ems10-#esamaoao, X10p —
3e1eHo08amMoe2o, bpom — KpacHo-bypoeo, a Uod — 4YepHOo-puoaemo8o2o ysema.]

2. O6bACHMTE, KaK M MNo4YeMy W3MEHAEeTCA aKTMBHOCTb ranoreHoe B rpynne. O6nagatoT au
aHaNOMMYHbIMM CBOMCTBAMM 31eMeHTbI |A rpynnbl?

[Omeem. B epynne ceepxy 8HU3 AKMUBHOCMb 20/102€HO8 CHUXAemcsA. 3mo C8A3aHO C mem, Ymo 8
2pynmne ceepxy 8HU3 8o3pacmaem amomHbIli paduyc U, Kaxk caedcmeue, 3ampyoHaemcsa NpuHAmMue
anekmpoHos. Bepynne IA Habawdaemcsa 0bpamHas 30KOHOMEPHOCMb: 8 2pyrnie ceepxy 8HU3
aKmMueHoOCMb aniemeHmos eo3pacmaem.]

3. KaKkoe cxoACTBO HablogaeTcs y NPOAYKTOB B3aMMOAENCTBMNA FraIOreHOB C *Kele3HoM BaTon?
KaKo# TMN cBA3M NPUCYTCTBYET B 3TUX NPOAYKTax?
[Omeem. B pe3yabsmame peakyuli 8cex 2a102eHO8 C Hesne3om 0bpasyromca 2an02eHuU0b! #enesd.
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B cocmase amux coeduHeHuli umeromcsa uoHsl Fe3* u eanozeHud-uoHel. B npodykmax
npucymcmeyem UOHHASA C6A3b.]

4. Kak 6bl Bbl 06bACHUN BbICOKYH XMMUYECKYHO aKTUBHOCTb rafloreHoB?

[Omeem. Bo eHewHem 3/1€KMPOHHOM C/10e AMOMO8 20s02eH08 HAX00UMCA CemMb 3/1EeKMpPOHO8.
[anozeHbl MpPOABAAIOM BbICOKYIO XUMUYECKYIO GKMUBHOCMb 8CAedcmeue c80e20 CmpemMsaeHus
npucoeduHAmMb 00UH Hedocmarouwuli 31eKMpPOoH 014 3a8epuieHuUs okmema.]

¢OpMaTMBHOE oueHunBaHue

Kputepuu oueHuBaHusa MaTtepuanbi oueHUBaHUA
Ob6DBbACHAET NONOXKEHME ra/IoreHoB B Nepuoaudeckoi Tabauue, MoTuBaums, obbAcHeHMe,
3/1eKTPOHHOE CTPOEHME UX aTOMOB U pU3MYECKMNE CBOMCTBA onpoc
KoMmmeHTUpyeT 1 pasbAcHAET NPUYUHbBI UISMEHEHUA aKTUBHOCTM | OB6bACHEHUe, 0bCyXKaeHue,
ranoreHoB B npeaenax rpynnbi 3aaaHun

ObbACHAET B3anMoelicTBME rasioreHoB C MeTan1aMu U
HemMeTan/lamMM Ha OCHOBE YPaBHEHUIN peaKkuuii
AHannsnpyeT XoA, 1 pPe3ybTaTbl SKCMNEPMUMEHTa Mo NOAYYEHUIO [eatenbHOCTb, BeaeHue

3agaHus, onpoc, obeyxKaeHue

xnopa HabnoaeHn, obeykaeHue
PaccmaTpuBaeT 06/1acTy NPUMEHEHUSA TaNoreHOB M 06bACHAET MoTuBaumsn, 3agaHus,
CYLLHOCTb peaKLumii 3ameLleHunsn ANArHOCTMYECKMe BOMPOChI

Bogopogp, a3oT 1 ammuak (2 uaca)

Tema 6.2. ® YyebHuK: cTp. 57
e Pabouas TeTpaab: cTp. 44
MNoacTtaHpapTol 9-1.1.5.;9-1.1.6.
Llenv obyyeHun OnucbiBaeT HEKOTOPbIE CBOMCTBA M cnocobbl NoAyYeHUsA Bogopoaa 1 a3oTa.
O6bACHAET CBOMCTB M CYLLHOCTb NpoLecca Noay4YeHUa aMmuaka.
Hasbikm XXI BeKa HaBbIKkun NpoBeaeHMA nccneaoBaHuii, cbopa u aHanmnsa MHGopmauum, pelleHuns
I'IpO6IIEM, KPUTUYECKOTro mMmbillneHna, coTpygHmnyectsa U KOMMYHUKaLUKU
BcnomoraTenbHble yLIe6HVIK, nepunogunyeckan Ta6/w|u,a, LUWVHK, pa36aBneHHaﬂ CepHaAa KWucnoTa,
cpeacrtea Xxnopua aMMoHUA, TMAPOKCUA KaibuuA, KpaCHaA 1aKMyCcoBad 6ymara, pacTBop

XN0pOBOAOPOAA, NPOOUPKK, CTEKNAHHblIE TPybKM, Cxembl U rpadukm,
nnnocTpupytolme npouecc Fabepa

INeKTPOHHbIe pecypchbl Bnaeoponnkmn n aHMmaumm, cBAsaHHble C NoayYeHMeM BOAOPOAA, MOAyYeHNEM
amMmunaka B fabopatopuuM M B MPOMbIWAEHHOCTM, npoueccom [abepa wu
KpYroBOpoOTOM a30Ta B Npupose

KpaTKuit nhaH ypokKa

MoTtuBauma. AHaNM3 CUTYaLMU, CBA3AHHOM C BO3BpALLEHMEeM YeN0BEKa B CO3HAHWE Nog AEeNCTBUEM
BELLLECTBA C PE3KMM 3aMaxoMm, U BblABUNKEHME TMNOTE3 O MPUYMHAX TAKOrO BO34ENCTBUS.
O6bacHeHue. N3yyeHne GU3NYECKNX U XMMUYECKMX CBOMCTB BOAOPOAa, a30Ta M ammMaKa, cnocobos
MX Nofyy4yeHns u obnacteit NPUMEHEHMUA, A TaKXKe MNPOU3BOACTBA aMMMAKa B MPOMbILNEHHOCTU U
npouecca lNabepa.

UccnepoBaHue. JlabopaTopHbli cnocob nonyyeHma razoobpasHoOro ammuaka, HabaopeHuwe ero
CBOWCTB M aHa/IN3 pe3ynbTaToB NPOBEAEHHbIX PEAKLMIA MO ONpeseNeHN0 aMMMaKa.

3akpenneHue. YuebHuk: 3a4. Nol1-2. PT: Ne1-11.

OueHunBaHue. O6bACHEHME CBOWCTB M cNOCOO0B NO/yYeHMA BOAOPOAA, a30Ta M aMMMUaKa, NPOU3BOACTBA
amMmmMaKa 1 npouecca Nabepa, KOMMEHTUPOBaHWE PEAKLMIA U PacyeToB.
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B Hauvasne ypoKa BHMMaHMeE y4yaluUXcA HanpasasAeTcA Ha Bos,qeﬁcnsme HEKOTOpPbIX
BellecTts, UCNON1b3yemMblX B I'IOBCG,CI,HeBHOﬁ MU3HM U MeguuUMHe, Ha OpraHn3m 4venoseKka. YuuTenb
opraHusyeT O6CV)K,CI,EHM€ Ha OCHOBe onucaHHoO B yLIe6HMKe CUTyauumn wm COOTBGTCTByPOLU,EVI
uaalocTpaumn. Yyawmmca npegnaraetcA  MNpoaHanmMsuMpoBaTb CUTyauuto, MpeacTaBAeHHY Ha
KapTUHKE, U BbICKA3aTb CBOWU CyXAeHUA O CBOMCTBAX U MexaHu3me AEﬁCTBMFI Beullectesa C pPeE3KMM
3anaxom. B npouecce O6CV)KA€HVIH y4ynTenb OCTaHaB/IMBAETCA Ha CieAyounxX Bonpocax:

- Kak s8bl Oymaeme, KOKUM 8eu,ecmeom fessemca 2a3, 8xo0AuWuli 8 cocmas HaWamsipHo20 cnupma?
- Mo kakoli npu4yuHe Yesosek, nomepsaswull coO3HaHUe, rnpuxooum 6 cebs nod delicmeuem 3moz2o
sewecmea?

- Kakue ceolicmea amoz2o seuwjecmea Mo3807A80m owywams e20 3anax oaxce ¢ 60abW020
paccmosHusa?

- [1n4a Kakux UuHbIx yesaeli Ucrnosnb3yemcsa 3mo 8eu,ecmeo 8 NPombiuaeHHocmu u 8 bbimy?

- Bceada aau amom 2a3 so30elicmayem 00UHAKOBO HA HUBblE OP2aHU3MbI?

N3 06CcyRaeHMA CUTYaLMM U KapTUHKM BbISBNAETCSA, UTO B COCTaB HalLIaTbIPHOrO CNMpTa BXOAMUT aMMUaK
(B pacTBOpeHHOM BUAE). BBUAY pe3Koro 3anaxa ammuak obHapyKuMBaeTca AaKe B MaslbiX KOAUMYeCTBax
N BO3AEWNCTBYET Ha AbIXaTeNbHYIO CUCTEMY YenoBeKa. TakMm obpasom y ydawmxcs popmupyetcs
6asoBoe npeacTaB/ieHME O TOM, YTO PU3MYECKME M XMMMYECKME CBOMCTBA BELLECTB OnNpeaensatoT
obnactn nx npumeHeHuA. TaKKe NPOSCHAETCA, YTO aMMMAK — 3TO BELLECTBO, MMEIOLLEee OrpoMHoe
3HaYeHMe KaK A/1a NOBCEAHEBHOM XU3HU YeNOBEKa, TaK U A4 NPOMbIWAeHHOCTU. Ona yraybneHus
06CyKAEHMA YyUMUTENIb MOXKET AONOAHUTENBbHO 3343Tb HAaBOAALLME BOMPOCHI:

- U3 KaKux anemeHmos obpasyemcs aMmmuak?

- B kakom sude scmpeyaromcs 8 npupooe s8000pod u azom?

- [Moyemy 8 Hawu OHU MPOU3BOOCMBO AMMUAKA 3GHUMAem K/ao4esoe Mecmo 8 Xumu4yeckoli
rnpomelwneHHocmu?

Ha aTom aTane yvaliyecs no/siyyatoT NnepBUYHOE NpecTaB/eHne 0 HEKOTOPbIX CBOMCTBaX U obnacTax
NPUMEHEHMA aMMUaKa, NPOABAAIOT MHTEPEC K M3YUYEeHUIO CBOMCTB BOAOPOa, a30Ta U aMMUaKa U TeM
CambIM NO/rOTaB/NMBAIOTCA K C/leAytoLLLeMy 3Tany YPoKa — 06 bACHEHMUIO.

Ha aTom 3Tane ypoKa yyalimecs 3HaKOMSATCS CO CTPOEHWEM, CBOIMCTBAMM, cnocobamu
nonyyeHma w obnactaAMM NPUMEHEHMA BOAOPOAA, a30Ta M aMmMaKa. Tema u3naraetca
nocnefoBaTesibHO — OT MPOCTOr0 K C/AOMHOMY, — TMpPW 3TOM YCTAaHaB/AMBAETCA CBA3b MeXAay
CBOMCTBAaMW BeLLECTB M obnactamm ux npumeHeHua. CHayana NpuMBOAATCA CBEAEHWUS O BOAOPOAE.
Yuuteno coobluaeT yyalwmmcsa, YTO BOAOPOA ABAAETCA CaMblM JIETKMM Cpean BCEX 3/1eMEHTOB U
CYUTaeTCA CamMbiM pPaCMNPOCTPAHEHHbIM 3/ileMeHTOM BO BceneHHoW. Ha BakHellee 3HayeHue
BOAOPOAA YKasblBAaeT BblAe/IEHUE KON0CCA/IbHOIO KONMYEeCTBa SHEpruu B pesysabTaTe MpoLeccos,
npoucxogAawmx Ha ConHUe 1 Apyrux 3sesgax. TakXKe OoTmeyaeTcs, YTO M3-3a CBOel 4Ype3Bbl4aMHOM
NIErKoCTM BOAOPOA NPaKTUYECKM He BCTpeYvaeTca B CBOOOAHOM COCTOAHMM B aTMOChepe 3em/In.

3aTem npuBoaUTCs obBbACHEHMEe nonydyeHua Bogopoaa B nabopaTopun. YuuTenb KOHUEHTpUpYET
BHMMaHMe y4allMxcA Ha pPUCyHKe (cTp.57), MANOCTPUPYIOWEM pPeakuuMio B3aMMOAENCTBUMA LUMHKA C
pa3baBneHHON CepHOM KUCNOTOM, N NOSACHAET, UTO B pe3y/ibTaTe peakuMn BblaenseTcs ra3oo06pasHbIi
BogopoA;

Zn + H;S04 & ZnSO4 + H,

Yuutenb noapobHo pasbacHAET cnocob cobupaHus rasoB M 060CHOBbLIBAET BbIOOP faHHOro cnocoba
Ana cobupaHma sogopoaa. NMpu 3Tom NoAYepKMBAETCA, YTO BOA0POA NpumepHo B 14,5 pasa nerye
BO3/lyXa. 3aTeM yunTeb U3naraet matepunan o6 oCHOBHbIX PUINUYECKUX U XMMNYECKMX CBOMCTBAX
Bogopoaa. OTmevaeTca, YTo BOAOPOA — ras 6e3 upeTta 1 3anaxa. Mpu ero B3anmoaeincTemnm c
KMCNOPOA0M NPOUCXOAMUT MPOLLECC FOPEHMSA, COMPOBOXAAMOLINIACA BblaeneHnemM 60NbLIOro KOANYecTsa
aHepruu:

2H; + 02 & 2H,0
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OTmeyaeTcs, 4To brarogaps 3TOMy CBOMCTBY BOAOPOA UCMONb3YETCA B Ka4eCcTBe pakeTHOro Tonavea u
aNbTePHATUBHOTO WMCTOYHMKA 3HEpPrMu. Yuutenb TaKKe OObACHAET BOCCTAHOBMTE/IbHble CBOMCTBA
BOA0POAA HA NPUMEpPE PeaKLMn BOCCTaHOBAEHUA oKkeuaa megu(ll) Bogopoaom:

CuO + Hz 2> Cu+ Hzo

[0 BHMMaHMA yyalmxca JOBOAUTCA, YTO B 3TOM peakuum okcua meam(ll) npespallaetca B meap, a
BOZOPOA, OKMCAAETCA.

3aTeM BHMMaHMe y4aLlmxca HanpaBasaeTca Ha CAeAyoWwmnin 3neMeHT — as3oT. Yyalmmcesa coobuaeTcs,
YTO a30T coCTaBAfAeT npumepHo 78% Bo3ayxa WM npenctasnset cobol rasz 6e3 uBeTa M 3anaxa.
MoAYepKMBAETCA, YTO a30T MIPaeT K/IOYEBYHO PO/b B KU3HEAEATE/NIbHOCTU KMUBbIX OPraHM3MoOB —
BXOAMT B COCTaB 6e/KoB U ApYrnx 6Monornyeckn BaxHolix Bewwects. OTAENbHO Pa3bACHAETCA NPUYMHA
KpanHe HM3KOWN XMMUYECKOWN aKTUBHOCTM (peakLMoHHOCNOCObHOCTU) a30Ta. YUalumca yKasblBaeTcs,
YTO MeXKAy aToMamMu B MOJIEKy/le a30Ta CyLLecTBYeT OYeHb MPOYHas TPOMHAA KOBaJieHTHas CBA3b.
MIMeHHO NPOYHOCTb 3TOMN CBA3M 3aTpyAHAET B3aMMOLENCTBME a30Ta CO MHOTMMM BELLECTBAMM MpPU
00bIYHbIX yC0BUAX. B NpoaonkeHne TeMbl PaCCMATPUBAETCA PeaKUUsA MeXAY a30TOM M BOLOPOLOM.
Yuntenb NOACHAET, YTO NPU ONpeseeHHbIX YCI0BUAX a30T U BOAOPOA, COeAMHAIOTCA ¢ 0b6pa3oBaHMem
amMmMMaKa:

N, + 3H, = 2NH3

OTmeyvaeTca, YTO 3Ta peaKkumns MOXKET NPOoTeKaTb U B NPSAMOM, U B 0OpaTHOM HanpaBaeHUM, — TaK
yyalimecs 3HAKOMATCA C noHsTMem “obpaTuman peakuma”. MNoavyepkuBaeTcs, YTo obpasyolmiica
aMMMaK ABMAETCA BAXKHbIM CbliPpbeM A/1A MPOU3BOACTBA YAOOPEeHU M nonyyeHns 6osblLIOro YMcna
XMMUYECKUX NpoayKToB. [anee o6bacHAETCA 06pa3oBaHMIO OKCMAOB a30Ta B3aMMOZENCTBMEM a30Ta
C KMCNIOPOAOM MpPU BbICOKMX TemnepaTypax. o cBeAeHMs yyalmxca AOBOAWUTCA, YTO 3TU peakuuu
MOTyT MPOUCXOAUTb NPU Pa3pagax MOSHUM, B aBTOMOOWAbHbLIX ABUraTensx U BO Bpems paboTbl
HEKOTOpPbIX MPOMbILLIIEHHbIX YCTaHOBOK. OTMeyaeTcsa 3HauuTeNbHas pPoJb AMOKCMAA as3oTa B
3arpasHeHnM atmocdepbl M 06pPa3oBaHUM KUCAOTHbLIX AOXKAeKh. 3aTeM yuuTeNb NepexoamuT K
PacCMOTPEHUIO CTPOEHUA MOEKY/bl aMMMaKa U cnocoboB ero noaydyeHua. Yuallmecsa y3HatoT, YTo
aMMMaK — 6ecuBeTHbIM ras c pe3KMm 3arnaxom, OYeHb XOPOLLIO PacTBOpPMMbIM B Boae. B nabopaTtopum
aMMMaK NoJy4aloT HarpeBaHMEM COJleit aMMOHMUSA C CUIbHBIMU LLLEI0YaAMMU:

2NH4C| + Ca(OH)z - CaC|2 + 2H,0 + 2NH;

Yyawmmca NoACHAETCA BO3MOMKHOCTb onpeageneHA NOHa aMMOHMA Ha OCHOBeE 3TOM peakunun.

Ha paHHOM 3Tane ypoKa yuutenb npegaaraer yyawmmca noayumTb B fabopatopum
rasoobpasHblli aMMMAK M M3Yy4MTb HEKOTOPblEe €ero XapakTepHble cBoMCTBAa. OCHOBHaA Lesb
AeATeNbHOCTU — cPOPMMPOBATb Y YHALLMMCA NPAKTUYECKOe NpeacTaB/ieHMe 0 Cnocobax noayyeHus
aMMMaKa, ero GpU3NYECKMX CBOMCTBAX M XMMUYECKOM MOBeAeHUU. B xope uccnegoBaHua yyawmecs
HabnoaaloT 33 MNPOLLECCOM BblAENEHMA rasa, M3y4vyaloT ero B3aMMOLENCTBME C PA3NUYHbIMU
BELEeCTBAMM UM aHAZM3UPYIOT MNOJyYeHHble pe3ynbTatel. [lepes Havanom paboTtbl  yuntenb
AeMOHCTpupyeT obopyaoBaHWE U BelLecTBa, KOTOpble MPeacToOMT MCNO/Ib30BaTh NP MPOBEAEHUM
3KCNepuMMeHTa, U HaNoOMUWHaeT npasuaa 6esonacHocTU. OH NPeaoCTaBAAET yYaLLMMCA YCTAHOBKY A8
noslydeHuA razoobpasHOro ammmaka Npu HarpeBaHWM XN10pUAa aMMOHUA C TMAPOKCUAOM KanbLMA.
3aTem B NPo6MpPKY NOMELLAOT CMEChb X10pMAa aMMOHUA C TMAPOKCUAOM KanbLMA MU OCTOPOXKHO ee
HarpesatoT. Mpn aTom HabatogaeTcA BbiaeneHne rasa. CHavyana BblAENAOLWLMIACA ra3 NPOMYyCKaloT Yepes
TPYOKY C OKCMAOM KasbuMA. YUMTeNb aKLUEHTUPYET BHUMAHME YYaLUMXCS Ha TOM, YTO OKCUA, KanbLius,
NornoLas napbl BoAbl U3 ra30BON CMecH, CNocobCTBYET OCYLLKe aMmMMaKa. 3aTem ra3 HanpaBAAoT B
Apyryto NnpobupKy u uccnenytoT ero csoiicTea. Cneayowmm Warom BO3AeNCTBUIO ras3a noasepratoT
B/IAXKHYIO KpaCHYI0 JlaKMycoBylo Oymary. Ydyawmecs HabnogaloT M3MeHeHue uBeta bymarn u
duKcupytoT pesynbtat. [Janee ras3oobpasHbii amMmmMUaK NPUMBOASAT B COMPUKOCHOBEHME C Mapamu
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XN0POBOAOPOAA M HABNOAAIOT 33 NPOUCXOAALLMMM U3MeHeHUAMU. OBpasoBaHMe 6eoro apima npu
KOHTaKTe PaccMaTPUBAETCA KaK XapaKTepPHbIN NPU3HAK NPUCYTCTBUA aMMUaKa.

Yuntenb KOHLEHTPUPYET BHUMAHME YUALLMXCA HA CeAyOLLMX BONPOCaX:

- Kakoli 2a3 8bl0enanca npu HazpesaHuu npobupku?

- KaKkue ¢usuyecKue ceolicmea sbloenuswezocs 2a3a 8bl Habawoanu?

- Kakoe usmeHeHue npou3ouiso ¢ KpacHol nakmycosoli bymaeoli?

- Ha kakoe ceolicmeo 2a3a ykaselsaem usmeHeHue yeema Aakmyca?

- Kakue usmeHeHus sbl Hab100aaU Npu KOHMAKmMe 2a3d ¢ Napamu xa0posodopoda?

- 0 4yém csudemenbcmeyem obpaszosaHue b6esan020 Obima?

- C KaKoli yenbro ucnonsL308asncs 8 0aHHOM npubope oKcud Kanbyua?

B pesynbTate 0OCYKAEHUIO yyalmeca NPUXOAST K BbIBOAY, YTO B pe3ynbTaTe B3aMMOAENCTBUA
XN0pMAa aMMOHWUS C TUOPOKCMAOM KajbLMA BblAenseTca rasoobpasHblit ammuaKk. AMMMaK
npeacrasaseT cobon 6ecuBeTHbIN ras c pe3kum 3anaxom. [ocuHeHne BNaXKHOM KPacHOM NaKMyCOBOM
b6ymarn cBMAETENbCTBYET O MPOABNEHUM UM LLENOYHbIX CBOMCTB. A noaBieHMe 6enoro Abima npu
KOHTaKTe aMMMaKa C Napamu rasoreHoBo4OpOAa YKasblBaeT Ha obpa3oBaHME XN0pMAa aMMOHMUS
(MenbyalumMx KPUCTANNOB) M CYATAETCH KAYeCTBEHHOW peaKuuelr Ha ammuak. OKcuh Kanbums
Mor/oLLLaeT CoAep KalLMecs B ra30BOM CMeCK Napbl BOAbI M obecneynBaeT TeEM CaMbIM €ro OCYLLKY.
MocpeacTBOM AaHHOM MCCNeAoBaTeNbCKON AeATe/IbHOCTU ydallnecs He TO/bKO npuobpeTtatoT
TeopeTMyeckMe 3HaHWA, HO M Pa3BMBAIOT HABbIKM BeAeHMA HabAlaeHWi, aHann3a pesy/bTaToB M
BbIAB/IEHUS MPUYNHHO-CNeACTBEHHbIX cBA3el. MccnegoBaHue dopmupyeT y yyalmxca b6onee nonHoe
Hay4yHoe npeacTaBeHMe O NOAYYEHUN U OCHOBHbIX CBOMCTBAX aMmMMaKa.

Jdanee otaenbHO 06CYXAaOTCA HEKOTOPble XapaKTepHble CBOMCTBA amMMMaKa.
O6pasoBaHue 6enoro Apbima Npu ero B3aMMOLENCTBUN C XJIOPOBOLOPOLOM MPUBOAUTCA B KayecTse
KayecTBEHHOM peaKuum Ha ammuak. lMocne 3Toro onucbiBaeTcsa onbIT “GOHTAHYMK”, UNNOCTPUPYIOLLNIA
OYEeHb XOPOLIYK PACTBOPUMOCTb ammumaka B Boge. [oscHAETCA, Y4TO aMMMaK O4vyeHb ObICTpo
pacTBopsAeTca B BOAAHbIX Kanasx. [TOCKoAbKY ra3006pasHbii aMMUaK, pacTBOPAACH B BOAE, NepexoaunTt
B *KMAKyto a3y, obbem rasa B Kosbe ymeHbLIAETCA U, KaK cneacTeme, AaBieHue nagaet. B pesynbtaTe
BHYTPM Konbbl co3paeTcs AaBneHue, 6onee HU3KOE MO CPaBHEHWIO C BHewHel cpegpoi. MNog
BO34eNCTBMEM BHELUHEro aTMOCPEPHOro AaBfeHMA BOLA U3 HUXKHErO cocyaa NOAHMMAETCs BBEPX MO
Tpybke B Konby. Boga, noctynatowan B Koniby, pactBopsieT BCEé 6o/blue ra3oobpasHOro ammmaka,
No3TOMy ZaB/ieHNe BHYTPU KosiBbl pe3Ko CHUMKaeTcA. B xoae npouecca BoAa C BbICOKOW CKOPOCTbIO
ycTpemnseTcs B Konby, obpasya cTpym poHTaHa.

Ha ocHoBaHWM pe3ynbTaToB OMbiTa Ae1aeTcs BbiBOA, YTO aMMMaK OYEHb XOPOLLO PAacTBOPSETCS B BOAE.
Mpu 3TOM OTMEYaeTca, YTO BOAHbIN PAacTBOP aMMMaKa NPOABASET LLLE/I0YHbIE CBOMCTBA M OKpaLIMBaET
KPaCHYHO TaKMyCcOBYO Bymary B CUHWIA LiBET.

B 3aKkntouMTENBHOM YaCcTU TEMbl PACCMATPMBAETCA NPOMBILLAEHHbIA cNOCO6 NosyYeHMUA amMUaka —
npouecc labepa. Yuutenb coobuiaeT y4vallMmca, YTO B KayecTBe CbipbA A1A 3TOro npouecca
MCNONb3YOTCA a30T U Bogopoa,. Mpouecc ocyliecTsaseTca npu Temnepatype okono 450°C v gasneHumn
200 atmocdep. MNoagyepknBaeTcs Katouesas posb npouecca Nabepa B pasBUTUM CENbCKOrO X03AMCTBA,
B YaCTHOCTM B npousBoacTBe ypobpeHui. Ha ocHoBaHMWM npuBeseHHOro rpadmka (ctp. 61)
aHanu3MpyeTca BANAHME TEMNEPATyPbl U AaBAEHMA Ha BbIXOL4 aMMMUAKA M PasbACHAOTCA 060CHOBaHUSA
BblOOpPa ONTUMaNbHbIX YCAOBMIA A1 NMPOMbILWAIEHHOMO NpoLecca.

B xoae 06bACHEHUS yunTEIb MOXKET UCNOb30BaTh C/ieAytoLmMe HaBoAALLME BOMPOChI:

- [Touemy 8 ammocgpepe npakmu4ecku Hem eodopoda?

- Moyemy moseKyna azoma ManoaKmMueHa?

- Ymo makoe obpamumas peakyus?

- Kak 0oKasbisaromcs wjesnoyHsie ceolicmea aMmmuaka?

- [Mouemy npu peanusayuu npouecca Fabepa npumeHsaOM 8bICOKOe 0asneHue?

- B uem 30Ka04aeMcA posib KAMAnau3amopa e npoussoocmee aMmuaKka?
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Ha gaHHOM 3Tane yyalmecs BbINOMHAT NPUBEAEHHbIE 334aHUA, MPUMEHAN NOYYEHHbIE 3HAHUSA O
NpoM3BOACTBE BOAOPOAA, CUHTE3E aMMMaKa M npouecce MNabepa. B cBomMx oTBeTax yyalmecs AOMKHbI
060CHOBbIBaTb XO4 M HanpaB/ieHWe peaKLmit, YCA0BUA UX NPOTEKAHUA Y BbIAB/JIEHHbIE
NPUYUHHO-CNEACTBEHHbIE CBA3M.

1. B nabopaTtopumm BoAOPOL MOXKHO NOAYYUTb B3aMMOAENCTBMEM LIMHKA C pa3baBneHHOMN cepHOM
KMCNOTOM. Ucnonb3ys pag aKTMBHOCTY METANI0B, NPeaoxKUTe A4pyrue MeTaaibl U KUCNOTY ANs
nony4YyeHusa BOLOPOAA.

[Omeem. K npumepy, moaym b6bimb UCMOAb308AHbI Ma2HUl U pa3basneHHas COAAHAA KUuca0ma:
Mg + 2HCl - MgCl, + H,. Memannel, cmoawue 8 pady akmusHocmu 60 8000po0da, peazupyom ¢
Kuciomamu ¢ obpazosaHuem 2a3006pa3Hoz20 8000opoda.]

2. B npouecce Mabepa a30T 1 Bogopoa NpeBpaliatotcs B ammuak: Na(ras) + 3Hy(ras) 2 2NHs(ras).
[aHa aHepreTuyeckan AmMarpamma 3TON peakuuu:

SHeprua

N2+Hz

b - - -

y N

Xop peakuuu

a. YTo xapaKTepusyeT AaHHaA Anarpamma’?

[Omeem. [luazpamma xapakmepusyem uUsMeHeHUe SHepauu peakyuu cuHmesa ammuaka. Mockossky
3Hepaus NPodyKmMoes HuUxce 3HepauU UCXOOHbIX 8eliecms, peakyus Aenaemca sksomepmuveckod.]

b. Moyemy npu nponsBoAcTBE aMmMMaKka He NPUMEHSAIOT Bosiee BbICOKME TemnepaTypbl?

[Omeem. CuHme3 ammuaka Aensemca 3K3omepmudveckoli peakyuel. C pocmom memmnepamypesl
pasHogecue cMew,demca 8 CMOPOHY Peaxkyuu PasaoeHUs AMMUGKA U, KaK ciedcmeue, 8bix00
amMmuaka ymeHowaemcs. loamomy 6osee 8bicoKUE memepamypsl He IPUMeHAMCA. |

c. Moyemy npu Npon3BoOACTBE aMMMaKa He NpUMeHAT 6osiee BbICOKOe AaBfieHune?

[Omeem. Bbixod ammuaxka eo3pacmaem ¢ rnosblueHuem 0ass1eHUs, 0OHAKO HApAoy ¢ Smum co30aHue
U rnoddepxcaHue o4YeHb BbICOKO20 OassaeHus mpebyrom 60abWUX 3HEepP203ampam, Ucrosab308aHUA
dopozocmosAwezo obopydosaHua u moz2ym co3dasamoe npobsaemsl, C853aHHble ¢ obecreyeHuem
b6ezonacHocmu npouszeodcmea. [loamomy 05 NPoMbIUIeHHO20 rpuMeHeHUs 8blbpaHo Hauborsee
8bl200HOE 8 IKOHOMUYECKOM OMHoweHuu dasseHue okosao 200 ammocegpep.]

d. Kakoit kaTannsatop ncnosbsyetcsa B npouecce Mabepa? Kakoe BAUSAHME OKa3blBaeT 3TOT KaTamMs3aTop
Ha BbIXOZ aMmMMaKa?

[Omeem. B npouyecce Mabepa ucrione3yemcs xeenesHelli (Fe) kamanuzamop. Kamanuzamop yckopsem
obpa3zosaHue aMmMuaKa.]

e. Kakoe BAnsHME OKa3blBaeT KaTaM3aTop Ha NPOTEeKaHME peakunmn?

[Omeem. Kamanuzamop cHuxaem 3Hepauto aKmusayuu peakyuu u cnocobcmesyem ysesuveHuro ee
cKkopocmu.]

Mocne 3aBeplleHUs U3yYeHUA TeMbl OLLeHMBAOTCA NPUOBpPEeTEHHbIe Yy4alMmucs
HaBbIKM W 3HAHWUA, OTHOCALLMECA K y4eBHOMY MaTepuany o BoAOpoAe, a3oTe U ammuake. OTBevas Ha
BONPOCHI, yHaLLMecs AOKHbI 06BACHATL CNOCOObI NOAYYEHMUA, CBOMCTBA U peaKLMM BELLECTB Ha OCHOBE
NPUYNHHO-CNEACTBEHHbIX CBA3EN.

1. AMMmak nonyyatoT U3 asoTta U sBogopoaa.
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a. Kak nonyyatoT a3oT 1 BO4OPOA?

[Omeem. B npomeblwineHHOCMuU a3om nosay4yarom 8 OCHOBHOM rymem hpaKkyuoHHoU ducmunaayuu
HUOKo2o 8030yxa. Bodopod obbiYyHO noayvyarom peakyueli s3aumoodelicmeus memaHa ¢ 8005HbIM
Mapom unu nymem passnonceHus HEKOMopbix seuiecms, cooepuaujuxca 8 Hegpmu.]

b. Kak HasblBaeTcA npouecc Noay4YeHns ammmaka’?

[Omeem. lMony4yeHUe ammMuaKa 8 NPoMbluIeHHOCMU U3 d30ma U 8000p00a HA3bIBAEMCA MPOYECCOM
labepa.]

. HanuwwuTe ypaBHeHWe peakuuu.

[Omeem. N; + 3H, = 2NH;s]

2. Hanuwwute ypaBHeHWe peakuumn B3aMMOAENCTBMA TMAPOKCMAA HAaTPUA C Cy1bGaTOM aMMOHMA.
[Omeem. (NH4)>,504 + 2NaOH - Na,SO, + 2H,0 + 2NH;]

3. Bogopoga B3anmogeiicteyeT c okcuaom meau(ll). Moyemy BO3MOXKHO NPOTEKaHWUE 3TOM peakumnmn?
[Omeem. [lockonbKy 8000p00 XUMUYECKU aKmusHee Meou, OH COeOUHAemcA C KUcC/i0pooom,
exo0AwWumM 8 cocmas okcuoa meou(ll), obpasys 800y u 8bimecHAA MeOb U3 OKcuda. 3mo
OKUC/UMenbHO-80CCMAHOBUMEsbHAA peaKkyus. B xode peakyuu okcud medu(ll) soccmaHasausaemcs,
a 8000po0 okucnsemcsa. [lpomeKarowas peakyus omHOCUMCA K peakyuam 3ameweHusa: CuO + H, >
Cu + H,0.]

4. CKONbKO rpaMMOB aMMMaKa NoJly4nTcA Npu B3aumoaeincTamm 3 monb a3ota ¢ 10 monb Bogoposa,
€Cc/In BbIXoA NpoayKTa coctasnsaet 60%?

[Omeem. YpasHeHue peakyuu: N + 3H, - 2NHs;. Ha nonHoe e3aumoodelicmeue ¢ 3 monb N,
pacxodyemca 9 mone H,. o ycnosuto daHo 10 mons H,, mo ecmos 8000p00 83mb 8 U3ObIMKE,
cnedosamesbHO AUMUMUPYOWUM 8eu,ecmeom Aasasemcs azom. 1o ypasHeHuro us 3 mosae N; 00a3#HO
66imb nosnyyeHo 6 mone NHs. Mpu 8eixode npodykma 60% n(NHsz)=6 - 0,60=3,6 mons; m(NH3)=3,6 -
17=61,2 epamma.]

dopmaTuBHOE OUEHMBAHUE

Kputepuu oueHuBaHus

Marepuanbl ou,eHuBaHUA

Ob6bAcHaAeT ¢M3M‘4€CKME N XMMMUYECKME CBOWNCTBA BO4OpPOAa,
a30Ta U aMMMUaKa

MoTusauma, o6baAcCHeHMe,
onpoc

OnucbiBaeT cnocobbl nonyyeHna mn obnactu NPUMEHEHNA
BOOOPOOA N aMMMaKa

O6bscHeHMe, obeyKaeHue,
3a4aHuns

O6BbACHAET NPUUMHY HU3KON XMMMYECKOW aKTUBHOCTM a3oTa U
CYWHOCTb 06paTMMON peakumm

Ob6bAcHeHMe, onpoc,
obcyKaeHne

AHa}'IM3MpyET XOo4 M pe3ynbTaTbl ONbITOB, CBA3aHHbIX
c nonyvyeHunem u1 CBOMCTBAaMM aMMMaKa

JeatenbHoCcTb, HabAloAeHWe,
obcyKaeHne

ObbAcHAET cylwHOCTb Npouecca Fabepa, BAMAHME
TemnepaTypbl, 4aBNEHMA U KaTaansaTopa Ha NpoTeKaHue
peaKkumm

3afaHun, AMarHocTMYeckme
BOMPOCHI, 06CyKAEHNE
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Ypao6peHusa (2 yaca)

UGLOE] ke ® YyebHuUK: cTp. 63
® Pabouas TeTpaapb: cTp. 47

MNoacTtaHpapTol 9-1.1.7.

Llenn obyyeHus OnucbIBaeT NpUMeHeHMe a30THbIX, KalUMHbIX U GOChOPHbIX YA0BPEHUN.

Hasbiku XXI Beka HaBbIKK BeAEHUA UCCNeAoBaHUI, aHann3a MHGOPMALLUK, peLleHns Nnpobaem,
3KONIOMMYECKOM OTBETCTBEHHOCTW, COTPYAHNYECTBA M KOMMYHUKALLUK

BcnomoratesnibHble YuebHUK, 06pasubl MM M306paxkeHns a30THbIX, OCHOPHBIX U KAaNNHbBIX

cpeacTea y£06peHuni, otorpadun, MANIOCTPUPYIOLLME PAa3BUTUE PACTEHUN,
nepuoamyeckas Tabaunua, KaabKkyaaTop, paboyne ncTbl

INEKTPOHHbIE pecypcsbl BUAEOPOAMKM M aHMMALMK, MOCBALLEHHbIE NPOWM3BOACTBY M NPUMEHEHUIO
YyA06peHni, NNog0pPOANIO MOYBLI, 3/1IEMEHTAM MUTAHUSA PACTEHWUIA U BAUAHUIO
yO06peHNI Ha OKpY:KatoLLyto cpeay

KpaTkuii nnaH ypoka

MoTuBauua. ObcyKaeHWe pasnnymii B pasBUTUN PacTeEHUI, BbIPALLLEHHbIX B O4MHAKOBbIX
KMMaTUYECKMX YCNOBUAX, U BblABUNKEHME NPenBapuUTENbHbIX TMMOTE3 O BAMAHUM NUTATENbHbIX
3N1EMEHTOB, COAEPKALLUXCA B NOYBE, HA PA3BUTME PACTEHUN.

Ob6bsAcHeHMe. PaccMOTpeHME OCHOBHbIX 3/IEMEHTOB MUTAHWUA pacTeHuit — asoTa, ¢ocdopa M Kanwms,
noHatTMA “ypobpeHune”, Knaccudpmraunm ynobpeHuin, M3ydyeHue CBOMCTB a30THbIX, POCPOPHbIX U
KaNMIHbIX yA0BpeHUi, a Takke cnocoboB pacyeTa UX NUTaTe/IbHOMN LLEHHOCTMU.

UccnepoBaHue: PacueT cogeprkaHua (B npoueHTax) asota, dochopa u Kanua B yaobpeHuUsXx.
3akpenneHue. YuebHuk: 3a4. Nol1-4, PT: No1-8.

OueHuBaHue. O6bACHEHWE 3HAYEHUA 41A PACTeHMI a30THbIX, GOCHOPHBIX U KanUHbIX yo00peHui,
MX NMUTaTeNIbHOM LLEHHOCTU, @ TaKXKe BIMAHUA NPaBUAbHOIO UCNOb30BaHUA YA06PEHUI Ha

OKpY)KatoLLyto cpeay.

B Hayasle ypoKa BHMMaHMeE yYyalmxca NpuBIeKaeTca K HabatogaembiM Pasinymam B
Pa3sBUTUMN PACTEHWNI, BbIPALWEHHbIX B OA4MHAKOBbIX KAMMATUYECKMX YCA0BUAX. [1A 3TOro opraHunsyerca
obcyKaeHMe NpeacTaBAeHHbIX B yYebHMKe CUTyaunm U COOTBETCTBYIOLLEN KapTUHKK. Yyalmmcs
npeasnaraeTca CPaBHUTb COCTOAHME NOCALOK Ha y4acTKax ABYyX GepMepoB M BbICKa3aTb CBOE MHEHME
0 BO3MOMKHbIX MPUYMHAX 34,0P0OBOr0 MM CNaboro pasBUTUA pacTeHUit. B xoae obcyKaeHUa yunteno
OCTaHaB/MBAETCA Ha C/leAyoLWMX BONPOCax:

- Kak ebl dymaeme, ymo moxcem b6bimo npu4uHol paszauyuli, HabaodaemMbix 8 pa3guMuU pacmeHuli?

- Kakue sewecmesa 00axCHbI MPUCYMCME808ame 8 rno4yse 0149 HOPMAsIbHO20 pa3eumus pacmeHutii?

- Kakue u3smeHeHUs npoucxo0am 8 pacMmeHuaX Mpu yMeHbWeHUU Ko/au4ecmea numamesbHbIX
aneMmeHmos 8 rovse?

- Kakue memoodbl MOXCHO UCMO0/1b308aMb 0418 N08blWeEHUS M/1000p00Us No4sbl?

- K Kakum npobaemam moxcem npusecmu He2pamomHoe UcCnosb3oeaHue yoobpeHuli?

B xone obcyKaeHUs cUTyaLMm U KapTUHOK BbISIBAAETCA, YTO PAa3BUTME PACTEHMUI 3aBUCUT HE TOJIbKO OT
KMMaTUYECKMX YCIOBUIN, Hannumns Boapl U ceeTa. CoaepsKallmMecs B NOYBE 3N1EMEHTbI MUTaHMA TaKxke
OKa3bIBAOT BAUSAHME HA POCT PACTEHUM, LUBET IMCTbEB, PA3BUTUE KOPHEBOM CUCTEMbI U YPOXKANHOCTD.
B 6oratoit nuTaTeNbHbIMK BELLECTBAMM MOYBE Pa3BMBAlOTCA 340POBbIE PAcTEHUA, TOTAa Kak geduumt
3NEMEHTOB MNUTaHWA 3ameanseT WX pPoCcT U NPUBOAUT K M3MEHEHWUIO LBeTa /MCTbeB. B uTore
obcyaeHua y yyawmxca GopMmmnpyeTca NepBUYHOE NpeacTaBNeHne O TOM, YTO AAs NoAdeprKaHuA
naofopoAnA MoYBbl U 0BecneyeHna HOPMANbHOIO PaA3BUTUA PACTEHU B Hee cneayeT BHOCUTb
onpefeneHHble BeLLECTBA. YuuTesb MOXKET yraybutb obcy)KaeHMe C NOMOLLBIO  C/efyoLmx
HaBOAALLMX BOMPOCOB:

- Moyemy pacmeHus, 8bipaujeHHble 8 0OUHAKOBbIX YCA0BUAX, MO2ym pPa38U8aAMsCA Mo-pasHomy?
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- Kak cesa3aHa npodykmusHocme (ypoxcaliHocme) ¢ cocmasom noyss!?
- Ymo moxem nipousolimu, ecau Koau4ecmaeo 8HECEHHbIX 8 1048y 8eWecmes npesoicum Hopmy?
Ha atom 3tane ydyawmeca popmupytoT 6a3oBoe MOHMMAHME BAXKHOCTU MPUCYTCTBMA MUTATE/IbHbIX
3/1IEMEHTOB B MOYBE A/1A PAa3BUTUSA PACTEHUN, PONN YO006PEHUIA B CENBCKOM XO3AMCTBE M 3HAYEHUA UX
NPaBMUIbHOIO NPUMEHEHMSA, U TOTOBATCA K CAeAyoWeMy 3Tany YPOKa — 06bACHEHMIO.
Ha gaHHOM 3Tane ypoKa yuYuTenb usfaraeT cBefeHMA O PON 3/1eMEHTOB MUTAHUA B
pasBUTUM pPacTeHUI, o BUAAX YAOOPEHWUI, UX NUTATENbHOM LEHHOCTU U pe3yabTaTax NpUMEHeHUs.
CHavyana 40 CBeAEeHWA YyYalLMXCA AO0BOAMTCA, UYTO ANS KU3HEAEeATE/NbHOCTU U Pa3BUTUA PacTEHWUN
Hapady C AMOKCMAOM yrneposa, BOAOW WM CBETOM TaKXKe BaXHbl M MUHepasbHble BELLecTBa,
nosiydaemble M3 Mo4YBbl. PacTeHWsA ycBamMBAlOT M3 MOYBbLI Pas3/IMYHbIE 3/EMEHTbl NMUTaHUA, KOTopble
HeobxoguMmbl AN MX pocTa, obecneyeHMAa BbICOKOW MPOAYKTUBHOCTM M HOPMAJIbHOM
KusHegeAaTenbHocTU. Ocoboe 3HaYeHWe cpegm NUTaTesbHbIX 3/1IEMEHTOB MMeELOT asoT, ¢ochop u
Kannn. Yuntenb ob6bACHAET BaXKHYIO POJib a30Ta B CMHTe3e xiopoduana n 6enkoB B pacteHusx. Mpu
[0CTaTOYHOM COZEPKAHUM a30Ta B NOYBE YCKOPAETCA POCT PacTeHMI U YCUAMBAETCA UX BEreTaTUBHOE
pa3BUTME, a NIUCTbA NPUOBPETAIOT HACbILWEHHbIM 3eneHbll LuBeT. MNpu gedmunte azoTa 3amennaeTca
pa3BuUTME PaCTEHWUI, a /INCTbS TepAT MHTEHCUMBHOCTb OKpacku. Moayepkusaercsa, 4To ¢docdop
cnocobctByeT GOPMUPOBAHUID KOPHEBOM CUCTEMbI PACTEHWUM, LUBETEHUIO W CBOEBPEMEHHOMY
CO3peBaHMIo yposkas. MNpu fOCTaTOYHOM COAEPYKaHMM 3TOr0 3/1IEMEHTA B NMOYBE MOBbLIWAKTCA 06N
YPOBEHb Pa3BUTUA PACTEHUI U YPOXKAMHOCTb. TaKkKe OTMeYaeTcs, YTO Kaui y4acTByeT B peryaaumm
obmeHa BellecTB. PacTeHUsa, NonyumsliMe A0CTAaTOYHOE KOJIMYECTBO Kanaus, 6onee ycTomumebl K
6one3HAM, BpeauTenam n HebnaronpuaTHbIM GakToOpam OKPYKatoLWEeN cpesbl, YTO B UTOre NPUBOAUT
K MOBbILIEHWNIO KayecTBa ypoxKas.
[danee yuntenb pacKpbiBaeT CMbICA NOHATUA yOobpeHuUs. OH coObLAeT yYyawmmcsa, YTO BELLECTBA,
KOTOpble BHOCAT B MouyBy Ag1s oboralweHus e€é nutaTesNbHbIMW BewecTBamu U obecrnevyeHuns
HOPMa/IbHOrO POCTa pacTeHWi, HasblBatoTcA yaobpeHusmu. Mpu GecnpepblBHOM BblpalLMBaHUK
Ce/IbCKOXO3AMCTBEHHbIX KYNbTYP HAa OAHOM U TOM e rnoJie (y4acTKe) B TeYeHWe A INTEeNbHOTO BPEMEHM
coaeprKaHne nuTaTesbHbIX 3/1EMEHTOB B MoYBe yMeHbluaeTcs. B pesynbTaTe naogopoame mnouysbl
CHU}KAETCA W, KAk cneactsMe, NafjaeT MPOAYKTUBHOCTb. B cenbCcKom x03aicTBe BO M3bexaHue
CHUMKEHUA MNPOAYKTUBHOCTM MNPUMEHAIOTCA pPas/iMyHble yaobpeHus. 3aTeM yuyuTenb 3HAKOMMUT
yyalmxca ¢ KnaccmoduKkaumen yoobpeHuii. OH oTMeyaeT, 4to yaobpeHus Aenatcsa Ha ABe OCHOBHble
rpynnbl: NpupogHble (opraHuMyeckue) yaobpeHus u cuHTeTMdeckmMe (MuMHepanbHble) yaobpeHus. K
NPUPOAHbLIM YA0OPEHUAM OTHOCATCA HaBo3 M Topd. Takne yaobpeHna yaydLlatoT CTPYKTYPY NOYBbI U
oboralaloT eé nuTatenbHbIMK BelecTBaMn. CUHTETUYECKUE ya0bpeHma NPoOM3BOAATCA HA 3aBOAAX U
coAepykaT B CBOEM COCTaBe B OCHOBHOM cOoeAMHeHMA a3oTa, ¢dochopa M Kanus. Janee BHMUMAHUE
YYaLWMXCA KOHLEHTPUPYETCS Ha COCTaBe a30THbIX yA0bpeHui. YuuTenb MOACHAET, Y4TO pacTeHus
yCBaMBaloT a30T rnaBHbIM 06pasom B popme HUTpaT-MoHa (NOs™) M moHa ammoHua (NH4*). Moatomy
LUMPOKOE NPMMEHEHME B KAYECTBE a30THbIX YA00PEHMIA HALLKM TaKMe BeLLeCcTBa, Kak HUTPAT aMMOHUS,
cynbdaT ammoHua U optodocdaT aMMoHMA. YuuTenb TaKKe NpeactaBaseT npumepbl NoayyeHus
CUHTETUYECKNX yaobpeHuni:

NHs(p-p) + HNOs(p-p) - NHaNOs(p-p)

2NHs(p-p) + H2S04(p-p) = (NH4)2S04(p-p)
Ha cnegytowem sTane pasbACHAETCA NOHATME NUTATE/IbHOM LLEeHHOCTU yaA00peHnit. YKasbiBaeTcs, YTo
ONA BblpaxeHUA coaepxkaHuaA a3oTta, docdopa 1 Kanua B cocTaBe yaobpeHnii UCNoNb3yeTcs NOHATUE
NUTaTeNbHOM LLEHHOCTU. ITOT MOKas3aTeslb XapaKTepu3yeT MACCOBYH A0/ NOAE3HbIX 31eMEHTOB
NUTaHMA B yaobpeHun. Yuntenb NOACHAET, YTO COAEp)KaHME a30Ta PaccyMTbiBAeTcA No anemeHTy N,
copepaHune ¢ocdopa — no P,0s a cogepkaHue Kanma — no K,O. NHorga gna ypaBHMBaHUA uncna
atomoB M, yMHOKatoTcA Ha KO3pdULUUEHTbI.
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YOBPEHNS — MULLIA MOYBbI;
XWU3Hb PACTEHUSA

Ha aTom 3Tane yuuTenb MOMKET NpeacTaBUTb YYaLMMCA PasinyHble 3a4aHuns ans
pacyeTa NUTaTesIbHOM LLEHHOCTU HEKOTOPbIX YA06peHuid. Hanpumep:

1. PacyeT nuTaTenbHOM LeHHocTM Kapbamuaa (CO(NH,),):

OTser.

w=Ar(N)-n-100/M,(CO(NH,),)=14-2-100/60=46,7%

2. PacyeT nuTaTeNbHOM LLEeHHOCTU HUTpaTa Kaaus (KNOs):

OTser.

Mo okcmay Kanua

w=M(K20)-n-100/2M,(KNO3)=94-100/2 -101=46,5%

Mo asoTty
w=A,(N)-100/M,(KNO3)=14-100/101=13,9%
3. PacueT nutatenbHoM LeHHocTn moHoammodoca (NH4H,PO,):
OTser.
Mo asoty
w=A¢(N)-100/M{NH;H,P04)=14-100/115=12,2%
Mo neHTaokcuay audocdopa
w=M(P,0s)-100/2M(NH4H,P04)=142-100/2-115=61,7%
Yyauwmecs pewwatoT 3a4adunm B MHAMBWMAYANbHOM MOPAAKe, a 3aTeM BMecTe 0b6cCyXaatoT cnocobbl
peleHuns.
Odanee obcypgaeTca MNONOXKUTENbHOE W OTpUUATENbHOE BAUAHME YAO06peHUN.
MoayepKknBaeTcs, 4YTO WUCNONb30BaHME YyAOOPEeHWI BHOCUT 3HAYUTENbHbIA BKAaZ B MNOBblWEHME
NPOAYKTUBHOCTM N obecnevyeHne NPOLOBONLCTBMEM HACENEHUA NAAHETLI. BMmecTe ¢ Tem upeamepHoe
BHECEeHWe yaobpeHUn MOXKeT CTaTb NPUYMHON CepbesHbIX 3KoNoruMyeckmux npobnem. Hanpumep,
nonafjaHve yaobpeHWit B peKn M o03epa BMecTe C A0XKAEBOW BOAOW Bbi3biBaeT CTPEMUTE/NIbHOE
pa3sMHOXeHMe BoAopoCaen. B TO Ke BpPemA YCKOPEHHbIN POCT BOAOPOC/AEN MOXKET NPUBECTU K
CHUXEHUIO YPOBHA PaCcTBOPEHHOro B BoAe Kucnopoaa v rubenm pbibbl. MonagaHue B NUTbEBYIO BOAY
HUTPAT-MOHOB, COAEPKaLLUXCA B ya0bpeHMAxX, NpeacTaBAsfeT yrpo3y ANs 340P0Bba YenoBeKa. Nostomy
ocoboe 3HauyeHWe npuobpeTaeT HeobXoAMMOCTb MNPaBUAbHOIO, OCTOPOMKHOTO WCMNOJ/Ib30BaHUSA
yO06peHnii B KoiMYecTBax, COOTBETCTBYHOLMX YCTAHOB/IEHHbIM HOPMaM.
Ha aTom 3Tane yvawmecs yyaTca o6bsACHATb MNOTPEOHOCTb PacTEHWUI B 3NeMeHTax NUTaHMA U CyTb
NMOHATUA NUTATENbHOW LLeHHOCTU, OMNMKUCbIBATb BUAbI YA00PEHUIA U KOMMEHTUPOBATb NOIOKUTE/IbHBIE U
oTpULATEIbHbIE NOCNEACTBUA NPUMEHEHMUA YA06pEeHUNA.

Ha sTom 3Tane y4yauwmeca BbINONHAIOT MNPeA/IOXKEHHbIe 334aHWUA, MPUMEHAA
MojslyyeHHble 3HaHWS O BMAAX YA0OpPEeHMN, pPoOAM 31EeMEHTOB MWUTAHUA B PAs3BUTUM PaACTEHUN U
nUTaTeNbHOM LEeHHOCTU yaobpeHnin. Bo Bpema OTBETOB OT y4yalumxca TpebyeTca aprymeHTMpoBaTb
CBOW CYXKAEHWUA, BbINOJHATL pacyeTbl U 06BACHATL 3GDEKT OT NPUMEHEHUA YA006peHNA.
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1. B npogarke umetotcs yaobpeHus mapku NPK. YTto, no Bawemy mHeHMto, o3HavyaeT NPK?
[Omeem. NPK o3Ha14aem oCHOBHble 371eMeHmMbl NUMaHus 8 cocmase yoobpeHus: N - azom, P - pocghop,
K - kKanud.]

2. PaccuuTaiiTe NUTaTeIbHYIO LLEHHOCTb CybdaTa aMMOHMUS.
[Omeem. MonspHaa macca (NHz),SO, pasHa 132 2/mons. Macca azoma e e2o cocmase (8 1 mosb)
pasHa 28 2. Toe0a numamesnsHaAs yeHHocms: w = (28/132)-100 = 21%.]

3. KaKoe 13 3Tux BelecTs 6oraye asoToM: HATPAT aMMOHUA UK cynbdaT ammoHua? O6oCcHyMTe cBOE
MHEHMe.

[Omeem. Bozavye azomom Humpam ammoHus. lTumamenbHas yeHHocms Humpama ammoHus 35%,
moez0a Kak numamesibHAA UeHHOCMb Cynbhama aMMOHUA 0Kos0 21%.]

4. NMoyeMy Henb3a NPUMEHATb YA0OPEHUA B AOKAIMBYIO NMOroay?

[Omeem. floxdesas 800a mMoxem 8bIMbi8aMb yOObPeHUA U3 04Y8bl U YHOCUMb UX 8 peKU U 03epda.
3mo npusodum K nomepe numMamesbHbIX 8ew,ecms U 3a2pA3HeHU0 8000emos. |

Mo OKOHYaHWUWN MU3yYEHUs TEMbl OLLEHMBAOTCA NPUOBPETEHHbIE 3HAHMSA YYALLMUXCA O
BMAaX yAOOpeHUi, NoTpebHOCTU pacTeHUI B 31IeMEeHTaX NMUTAHWUSA, MUTaTe/IbHON LLEHHOCTU yA06peHui
M UX BO3AENCTBUM Ha OKpyKatowyt cpeny. OxuaaeTca, 4To yyalimecs B CBOMX OTBeTax byayTt
NPUAEPKMBATbCA He TONbKO nepeyncneHns ¢akTtoB, HO U 0OBACHATb Ha OCHOBE MPUYUHHO-
CNeACTBEHHbIX CBA3EW POb NUTATE/IbHbIX 3/1IEMEHTOB B Pa3BUTUM PACTEHUI U pe3yNbTaTbl NPUMEHEHMA
yoobpeHuit.

1. KakoBo 3HaveHMe a3oTa, docdopa 1 Kanua ana pactTeHnin?

[Omeem. B pacmeHuax azom yyacmeyem 8 cuHmese xa0podunana u 6eaKos, a makice yckopaem
paszsumue aucmees u cmeosos. Pocgop criocobcmsyem opMuUpPOBAHUID KOPHes8ol cucmemel,
usemeHuto U co3pesaHuro nno00o8. Kanuli pezynupyem obmeH seujecms, yesesaudusaem
ycmoliYusocmb pacmeHuli K 60a1e3HAM U Hebs1a20rpusmHbIM yCa08UAM oKpyxcatoweli cpedeol. ]

2. MNpuBeguTe Nnpumepbl a30THbIX, POCPOPHbIX U KAaMNHBIX YA0OPEHUA.

[Omeem. K npumepy, K a30mHbiM yoobpeHUAM omHocamcsa Humpam ammoHusa (NH;NO3) u cynsgpam
ammoHuAa ((NH4):S0s4), Kk ¢hocgpopHbim ydobpeHuasm — opmogocgpam ammoHusa ((NHz)sPO.), a K
KanuliHeim ydobpeHuam - Humpam Kaaus (KNOs).]

3. KaKoWi Bpes, HaHOCUT BbIMbIBaHUE ya006peHni B pekn?

[Omeem. BoimbigaHue yoobpeHull 8 peku U 03epa npueooum K yCKOpeHHOMy pocmy sodopocseli.
Mpu ommupaHuu sodopocneli pacmeopeHHsblli 8 800e KUCA0POO paAcxo0yemcs Ha UX pa3/0HeHUe.
B pe3ysnbmame yposeHb KUC10pooa 8 800e CHUXcaemcs, Ymo cozfaem Hebaa20npussmHsle ycao8us
0714 pbib U Opy2ux 800HbLIX OpP2aHU3MO8. Kpome moeo, pacmeopeHue 8 800e HUMPAmos Moxem
npedcmassaame y2po3y 0718 300p08bA Yesno8eKa.]

cbO[."MElTMBHOE oueHunBaHue

Kputepun oueHuBaHuA Marepuanbl oLeHUBaHUA
Ob6bAcHAET ponb a3oTa, pochopa M Kanma B PasBUTUM MoTuBaumsa, obbsAcHeHMe, onpoc,
pacTeHui obcyKaeHue

Conocrasnsaer npupoaHblie U CUHTETUYECKUNE y,ﬂ,O6p€HMH,

. O6bscHeHMe, obcyKaeHune, 3agaHnn
NpUBOAMUT NPUMEPbI 3TUX YA06peHUi

KommeHTupyeT 061acT NpumMeHeHUs a3oTHbIX, GOCHOPHBIX U

. . O6bacHeHMe, onpoc, 3aaaHns
KaNUIHbIX ya06peHnit

PaccunTbiBaeT NUTaTeNbHYIO LEHHOCTb y,ﬂ,OﬁpEHMVI n

3agaHua, pacyeTbl, 0bcyRaeHne
aHannsnpyeT pesynbTaThl

O60CHOBbIBAET BAUAHME NPUMEHEHUs ya06peHnid Ha ObcykaeHune, guarHocTMyeckue
NPOAYKTUBHOCTb U OKPYKatoLLyto cpeay BOMPOCSI, 3aZaHunA
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Cepa un ee coeguHeHua (2 yaca)

Tema 6.4. ® YyebHuUK: cTp. 66
® Pabouasn TeTpaab: cTp. 49

MoacTtaHpapTol 9-1.1.6.
Llenn obyyeHus OnucbiBaeT HEKOTOPbIE CBOMCTBA CEpbI.

OnucbIBaeT NosyyYeHne, CBOMCTBA M NPUMEHEHUE COEAMHEHUI cepbl.
Hasbikn XXI Beka HaBbIKM BbICKA3blBaHUA CYKAEHUI B 060CHOBaHHOM BUAe, cbopa 1 aHanusa

MHOPMALMK, pelleHnA NPoBaem, KPUTUYECKOTO MbILINEHUS,
COTPYZAHMYECTBA M KOMMYHUKaLUN

BcnomoratensHblie Obpasel, cepbl, caxapHas Nyapa, KOHLEHTPUPOBAHHAA CepHan KucaoTa (ans

cpeacTsa AEMOHCTPaUMM  yuuTesnem), XMMUYECKMI CTaKaH, CTEKNAHHAaA MNasloyuKa,
3aLMTHbIE OYKM U MEepPHaTKM, CXeMbl, TPadUKN U PUCYHKK

DNeKTPOHHbIe pecypchbl BNAEOPOANKM N aHMMALMK, MOCBALLEHHbIE NOJYYEHUIO CEPbI, NPOM3BOACTBY

CEPHOM KUCAOTbl KOHTAKTHbIM CNOCO60OM, BbINAaAEHUIO KUCAOTHbIX AOXAEN 1
3arpAsHEHUIO OKPYKatoLen cpesbl

KpaTKuii nnhaH ypoka

O6bsAcHeHue. O6bACHEHWE PACNpPOCTPAHEHMA Ccepbl B MPUPOAE, NOAyYeHWsA, OUSUYECKUX WU
XMMUYECKMX CBOMCTB CEPbl, MONYYEHWsA, NMPUMEHEHUS W BO3AEUCTBMA HA OKPYKalowyl cpeay
ANOKCMAA Cepbl U CEPHOM KUCAOTbI.

UccnepoBaHue. HabntogeHve BO34eiCTBUA KOHLEHTPMPOBAHHOM CEPHOWM KMCNOTbI Ha caxap, aHaaus
pe3y/bTaToB NpoLEecca U BbiABAEHWE BOAOOTHMMAIOLWLETO CBOMCTBA CEPHOM KMUCIOTbI.

3aKpenneHue. YuyebHuK: 3ag,. No1-2. PT:Ne 1-10.

OueHuBaHue. O6bACHEHWE CBOMCTB U 0b61acTel NPUMEHEHMA cepbl, AMOKCUAA CEPbI U CEPHOM KUCIOTbI,
a TaKxKe NpuYMH 06pa3oBaHMA KUCIOTHBIX AOXKAEN.

B Havyane ypoKa yuuTenb obpallaeTtca K y4almMMcs € pas/inyHbiMK Bonpocamu (Kakue
ceolicmea cepbl 8am u3eecmHol? Kakue coeduHeHus obpaszyem cepa? [Oe amu coeduHeHus
ucnons3yiomca? Kakoe enusiHUe oKa3bi8arOM OKCUObI cepbl HA OKpyxcarowyto cpedy?) Bbicnywas u
0606LLMB OTBETbI YYALLMXCA, YUUTENb NEPEXOLMUT K C/IeAYIOLLEMY 3TANy YPOKa.

Ha AaHHOM 3Tane yuynTesib KOHLEHTPUPYET BHUMAHME YYALLMXCA HA HAXOXAEHUN cepbl
B Npupoae, cnocobax eé nonyyeHus, CBOMCTBAX M 06/1acTAX NPUMEHEHMA, @ TaKXKe Ha CBOMCTBax eé
Ba*KHEMNLIMX COeaMHEHNI — ANOKCUAA CEPbI U CEPHOM KUCNOTbI. MpeXKae BCero oTMmeyaeTcs, Y4To cepa
— 3TO HemeTa/l, WMPOKO PacnpoCTPaHEHHbI B 3eMHOM KOpe U BCTPeYaroLLmMiicA Kak B cBOBogHOM
COCTOAAHMM, TaK U B COCTaBe Pas/INYHbIX COeaAUHEHUA. MecTopoXKAeHUs cepbl B CBOOOAHOM BUAE
(camopopHoi cepbl) HaxodATCA rnaBHbIM 0O6pPasoM B palioHaX BYJ/IKAHUYECKOTO MPOUCXOXKAEHUSA.
MoMMMO CcamoOpOaHOM cepbl, cepa B MPUPOLE BCTPEYAETCA B BUAE PA3/IMYHbIX COEAUMHEHUMN, K
BA)XHEMLIMM M3 KOTOPbIX OTHOCATCA CBUHLOBbIN Gaeck (PbS), uMHKkoBas obmaHka (ZnS) n gpyrue
cynbdugHble MuHepanbl.

[Janee yunTenb paccKasblBaeT YYalWMMCA O MPOMbIWAEHHbIX Cnocobax Mnojy4yeHun Ccepbl.
MoayepkusaeTcs, 4To 6osblas 4acTb Cepbl, MCMNOb3YEMOM B HacTosAlee Bpems, MoJsiydaetcs w3
CepoBoAOpPOAa, BblAeNaemoro B npouecce nepepaboTkm HedT 1 NpUpPoaHOro rasa. MNpu asTom cHavana
noJiyyatoT cepoBogopos, (A40BUTbIM ras), a 3aTem ero BBOAAT B  peaKkUuMi0 C KUCIOPOAOM C
obpasoBaHuem cBoboaHOM cepbl:

2H,S + 0, > 2S5 + 2H,0

Yunutenb 40BOAUT A0 CBEAEHUA YYaLLMXCA, YTO STOT NPOLLECC NMO3BO/IAET Kak Mo/y4YaTb LLEeHHOE Cbipbe,
TaK M NpeaoTBpaLlaTh BbIBPOC B OKPYXKaloLLyo cpedy A40BUTbIX ra3os. Mpun obcysKaeHnn Gru3ndeckmx
N XMMUYECKNX CBOMCTB Cepbl BbIABAAETCA, YTO OHa NpeAcTaBasfeT coboi XpYnKoe KpuCTanndeckoe
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BELLECTBO }KEATOro LBeTa. YuMTenb NOACHAET, YTO CYLLECTBYIOT POMBUYEcKas cepa U MOHOKNUHHAA
cepa — afnnoTponHble BUAOM3MEHeHUs cepbl. OH coobuiaeT, yTo cepa, byayynm HemeTanom, He
NPOBOAMT 3NIEKTPUYECKMIA TOK M He pacTBopseTca B Boge. epexoad K XMMWUYECKMM CBOMCTBaM,
yuyuTeb OTMEYAET, YTO Ccepa pearMpyeT ¢ meTannamu, obpasys cynbduabl. Hanpumep:

Fe+S - FeS
Cepa cropaert B K1csiopoge c obpasoBaHMEM ANOKCMAA CEPbI:
S+0;->S0;

Yuyntenb NoAYEpPKMBAET BaXKHOE 3HAYeHMe 3TON peaKkuuMn A4A NPOMBbIWAEHHOTO MNOAyYeHUn
coeguHeHui cepbl. [lanee paccmaTpuBaloTca 061acTy NPUMEHEHUA cepbl. Yyallmeca y3HatoT, YTo B
OCHOBHOM  Cepa MCMNoNb3yeTcA B MPOU3BOACTBE CEPHOM KWUCNOTbl. Kpome TOro, OHa LUMPOKO
NPMMEHAETCA B MPOM3BOACTBE PE3MHbI ANA BY/JAKAaHM3aUMKM KaydyKa, NP M3TOTOBNEHUWM CNUYEK,
KpacuTenen, NecTUUMAOB, /eKapCTBEHHbIX MPEenapaToB M KOCMETMYECKMX CpPeacTB. HekoTopble
COeAMHEHMSs Cepbl HalWWM NPUMEHEHWE B NPOMU3BOACTBE CTPOUTE/IbHBLIX MAaTEPUANIOB.

3aTem BHMMaHWE Yy4YaLLMXCA HanpaBAseTcAa Ha AMOKCUZ cepbl. YYalMMCs NOACHAETCA, YTO AMOKCUA,
cepbl — 6ecLBeTHbIV yAyLWaloWmMiA ra3 ¢ Pe3KUM 3anaxom, obpasytowminca npu cropaHnm cepbl. Mpu
pacTBOPEHUN B BOAE OH 06pasyeT CEPHUCTYIO KUCIOTY:

SO, + H,0 = H,S03

OTmeuyaeTca, 4YTO AMOKcMA, cepbl obnagaeT otbenmsarOWMMM U A€3UHOULMPYIOWMMN CBOMCTBAMMU.
Mo3TOMY OH NPUMEHSAETCA B pAAe OTPacaein NPOMbILLIIEHHOCTU, B YaCTHOCTU NPU XPaHEHUN NULLEBbIX
NPOAYKTOB U B BYMaXKHOI NPOMbILLINIEHHOCTU. YUMTENb TaKKe aKLUEHTUPYET BHUMaHME y4YallMxca Ha
BO3/ZIECTBMM AMOKCUAA Cepbl Ha OKpYKawllyto cpeay. MOACHAETCA, YTO MPU CHUTAHUM yraa u
HedTenpoayKToB B aTMocdepy BbibpacbiBatoTcA 3HauUUTeIbHble 06bembl SO,. ITOT ras, pacTBopAsAch B
Haxo4AaLWMXCA B BO34yxe napax BoAbl, CNocobcTByeT 06pa3oBaHUI0 KUCNOTHbIX A0XAeN. KNCNOTHbIe
OO0XAM CHUXKAIOT NPOAYKTUBHOCTb NOYB, HAHOCAT Bpe, *KMBbIM OpraHnM3mam, o6UTaloLWUM B BOAOEMAX,
N YCKOPSAIOT pa3pyLlleHne 3gaHn.

Mpw obcyxaeHMM cnocoboB NpeaoTBpalLeHMa 3ToM Npobsiembl YKa3biBAeTCA, YTO Ha NPOMbILLIEHHbIX
npeanpuaTUaX NpUMeHsieTca npouecc aecynbdypusaumm (obeccepmBaHma) oTxogAawmx rasos. Mpu
3TOM AMOKCUA CePbl BBOAUTCS B PEAKLMIO C ralleHoN U3BeCTbo:

Ca(OH); + SO, - CaS0s + H,0

MonyyeHHbIN CynbOUT KanbLMa B AaNbHENLLEM NOABEPraloT BO3AENCTBMIO KUCA0POAa U BOAbI U
npeBpaLlaloT B rMApaTUPOBaHHbIN cyabdaT Kanbumsa (runc):
2CaS0s3+ Oy + 4H,0 - 2CaS04-2H,0

M3yyeHne Tembl MPOAO/KAETCA OB6bACHEHMEM MOMYYEHUA CEPHOW KUCNOTbl. YumTenb coobuiaert
YYaLMMCA, YTO B MPOMbILLIEHHOCTM CEPHYIO KMUCAOTY MO/YYaloT KOHTaKTHbIM cnocobom m npouecc
MoAy4eHUA COCTOMUT U3 Tpex CTagmit. Ha nepBoii cTagum CuraHMem cepbl Noay4atoT AMOKCUA cepbl. Ha
BTOPOWN CTaguM OMOKCUA Cepbl NMPeBpalLaeTca B TPMOKCUA, Cepbl B NPUCYTCTBUKM KaTanusaTopa —
oKcuaa BaHaaua(V):

250, + 0, = 2504

Ha TpeTbei cTaanmn TPUOKCUA, Cepbl PAaCTBOPAIOT B CEPHOM KMC/IOTE AN1A MONYYEHUSA 0/1eyMa, KOTOPbIN
3aTeEM CMeLLMBAlOT C BOAOW, MOAy4Yas TakMM 06pa3som KOHLEHTPUPOBAHHYIO CEPHYH KUCNOTY.
ObbAcHeHMe  3aBepllaeTca  paccmoTpeHnem  obnactem  NpUMEHEeHUs  CepPHOM  KUCAOTbI.
MoAYepKUBAETCA, YTO CepHas KUCAOTa LIMPOKO MCNO/b3yeTca B NPOWM3BOACTBE yAOOpeHwun, gns
W3roTOB/IEHMA KpacuTesnel U MotoLWMX CPeacTs, Npu nepepaboTke HedTH, B aKKYMYAATOPAX U MHOTUX
Apyrnx obnactax npombiwNeHHOCTU. OTMEYaETCA TaK¥Ke, YTO KOHLEHTPUPOBAHHAsA CEpHan KMCAOTa
061a4aeT CUbHBIMU BOLOOTHUMAOLLMMU (TMTPOCKONMYECKMMM CBOMCTBAMM) U CNOCOOHa 06yramMeaThb
opraHM4YecKkue BellecTBa. B KauecTBe npumepa NpuBoAMTCA ee BO34eNCcTBME Ha caxap.
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Ha aTom 3Tane yyalumeca ucciegytoT BOAOOTHMMAOWEE CBOMCTBO (rMrpocKonmny-
HOCTb) KOHLEHTPUPOBAHHOM CEpHOW KUCNOTbl, Habnoaana 3a ee BO3AEWCTBMEM Ha OpraHMYeckue
BewwecTsa. OCHOBHasA LeNb AaHHOro onbiTa — HabAAeHWE 33 U3MEHEHWUSAMM, BO3HUKAOWMMU B
pesysbTaTe B3aMMOLENCTBUA KOHLEHTPUPOBAHHOM CEPHOM KUCNOTbI C CaXxapom, 06bACHEHME NPUUUNH
3TUX U3MEHEHU U GopMyINPOBaAHNE HAy4YHbIX BbIBOAOB Ha OCHOBAHWM MOJIyY4EHHbIX PEe3y/abTaToB.
Mepen, Haya/soM McCAeAoBaTeNbCKOM PaboTbl yumTenb HanoMMHAaeT yYyaluMMCA NpaBuia TEXHUKU
6e3onacHOCTU Npu 06paLLEHNN C KOHLEHTPUPOBAHHOM CEPHOMN KMCIOTON U NOAYEPKUBAET BaXKHOCTb
MCMONb30BaHUA 3alMTHbIX cpeacTB. [anee ydyawmecAa 3HAKOMATCA C XOAOM 3KCMepUMeHTa u
npuUcTynatoT K paboTe. Yyalimeca NomeLaoT HEKOTOPOE KONMYECTBO CaxapHOW NMyapbl B XMMUYECKUA
CTakaH W MpPMKanbiBalOT AN CMauMBaHWA HECKONbKO Kanesib BoAbl. 3aTemM K caxapy OCTOPOXKHO
N06aBNAIOT KOHLEHTPUPOBAHHYIO CEPHYIO KMCAOTY U HabnoaaloT 3a cmecbio. OYeHb CKOPO MOXKHO
YBUAETb, KaK caxap MeHAET LBEeT, TEeMHEeeT U NeHuTcA, obpasya NoAHMMAIOLLYIOCA BBEPX U3 CTaKaHa
yepHyto maccy. OaHoBpemeHHO HaboaaeTca BblaeneHne TeNNoTbl U BblAeNeHne napos Boabl. Mpu
aHanuse HabAAeHUN YyUUTENb KOHLLEHTPMPYET BHUMaHME yYalllMXCA Ha CieayoLLnX BONpocax:

- Ha yTo yKasbiBaeT noyepHeHue caxapa?

[3mo yka3sieaem Ha ebidesneHuUe 800bI U3 COCMABA CAXapa u NpomeKaHue rpoyecca oby2aueaHus.

- Mouyemy yépHas macca NOAHMMAETCA U3 CTaKaHa BBepx?

[BbiOensaouwuecs 8 xode peakyuu mernsaoma u napsi 800bl 3acmaeasaom obyaausuiyoca maccy
8CreHUBamMbCA U 08U2aMbCA 88EpPX U3 CMAKAHA. ]

- KakoBa ponb KOHLEHTPUPOBAHHOW CEPHOM KUCNOTbI B 3TOM OnbiTe?

[Asnsasace cunbHbIM 80000MHUMAOWUM CPedCMBOM, KOHUEHMPUPOBAHHASA CepHAs Kucaoma
omuwensasem cooepxcawjuecs 8 caxape amomsl 6000p00d U KUC/0p0oOd 8 8ude MOoseKyn 800bI.]

- KaKkoe cBOICTBO KOHLLEHTPUPOBAHHOM CEPHOMN KMCNOTbl AEMOHCTPUPYET 3TOT OMbIT?

[YKa3bieaem Ha cunbHble 2uepocKonuyeckue (60000MHUMaroujle) ceolicmea KOHUEeHMPUPOBAHHOU
cepHoli Kucaomel.]

B xoge obcyKaeHUs yyawmecs NPUXOAAT K BbIBOAY, UYTO KOHLEHTPUMpPOBAHHas cepHad KUC/IOTa
ABNAETCA He TOJIbKO CUAbHOM KWUCIOTOM, HO U BELLECTBOM C CWU/IbHbIMW BOAOMOT/IOLLAMOLLMMM
csolictBamn. OTHMMas BoAy M3 COCTaBa OpPraHMYECKUX BELLECTB, OHa MPUBOAUT K UX 0byraneaHuio. To,
KaK caxap yepHeeT M NOAHMMAEeTCs Haj CTaKaHOM B BMAE YepHOro ctonba, ABNAETCA HarnsaHbIM
pe3ynbTaToM 3TOro npolecca. B xoge peanvsaummn geatenbHOCTU Yy yyawmxca dopmupyetca bonee
nonHoe npeacTaBieHne 0 GUIMYECKUX M XMMMYECKMX CBOMCTBAxX KOHUEHTPUPOBAHHOW CepHOM
KMUCNOTbl, OHM pPa3BMBAlOT HaBblKM BeAeHMA HabnloAeHWi, aHanusa pesynbTaTOB W BbIBAEHUN
NPUYNHHO-CNEACTBEHHbIX CBA3EN.

m Ha gaHHOM 3Tane y4yawmecsa NPMMEHAIOT NOaYYEeHHble NO ,EI,aHHOf;I Teéme 3HaHuUA onAa
3aKpenneHunAa npeacrasieHnAa o CBOICTBAX, cnocobax nonyyeHunAa m obnactax nNpUMeHEHNA Cepbl,
OKCMOoB cepbl U cepHoﬁ KncnoTbl. [pn BbINOJIHEHUM 3ap,aHm?1 OT y4dauwmxca TPE6YETCF| 06bACHEHUE
CYWHOCTM NpOTeKaWnX peaKu,Mﬁ, BblAB/IEHNE NPUYNHHO-CNEeOCTBEHHbIX cBA3el U obocHoBaHMe
pacyeTos.

1. PasbaBneHHylo cepHyl Kucnoty p[obasnsaoT B caeaylowme nNpobUpKM € BellecTBamu,
Haxo4AWMMMCA B NOPOLIKOOBPA3ZHOM COCTOAHUMU:

a. B Kakux npobupkax byaet Habaoa4aTbCA BCNeHMBaHMe
(eblaeneHue rasa)?

b. B Kakolt npobupKe o0bpa3syeTcs OKpalleHHbI pacTBop?

| 6 : Il
npobupka: okcnp meau(l) C. B Kakux npoburpKax NponcxoamT peakumsa

Il npobupKa: marHui

HenTpanmsaumnmn?
[l npobupKa: ruapoKecng KanbLus o
d. Hanvwute ypaBHEeHUA peakumii U paccTaBbTe
IV npobupkKa: kapboHaT HaTpua
KO3pPMUMNEHTDI.
e. HanuwwuTe Ha3BaHWA cone, NONyYEHHbIX B pe3yabTaTte
peaKkuui.

[Omeem.
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a. Bo Il u IV npobupke. [pu e3aumodelicmeuu ¢ mazHuem 8bldendemcs 8000p00, a npu
s83aumodelicmauu ¢ KapboHamom Hampus — OUOKCUO yenepoda.

b. B | npobupke. lNpu ezaumodelicmseuu okcuoa medu (ll) ¢ cepHoli Kucnomoli obpazyemca cuHuli
pacmeop cyasgpama meou (ll).

c. B lll npobupke. ockonbKy e2udpPoKcUud Kanbyusa A8749emca OCHO8AHUeM, a CepHAds Kucaoma —
Kucnomod, Mex0y HUMU npomexkaem peakyusa Helimpanuzayuu ¢ 06pa3osaHuem coau U 800sbl.

d.

I. CuO + H,504 - CuSO4 + H;0

Il. Mg + H504 > MgSO4 + H, D

Ill. Ca(OH), + H,504 - CaSO4 + 2H,0

IV. Na,CO3; + H,50; - Na,SO, + COz/[\ + H,0

e. Cynbgpam meou(ll), cynecham mazHus, cynbpam KaabYus u cyascham Hampus.]

2. Peakumsa Mexay AMOKCUMAOM Ccepbl U KUCNIOPOLOM — 06paTUMasn peakums.

a. YT1o 310 O3HauYaeT?

[Omeem. Peakyus npomekaem u 6 nNpAMOM, U 8 0bpamHoOM HanpasaeHuu. Mpu onpedeneHHbIx
ycnosuax u3 SO, u O, obpasyemcs SOz, HO makxe SOs Moxcem pPas3na2amecs npu onpeoeneHHsix
ycnosusax, cHoea npespauwasace 8 SO, u O,.]

b. O6bACHUTE NPUYMHY UCNOIb30BAHWUA KaTa/IM3aToOPa B 3TOM peakumu.

[Omeem. Kamanuzamop yckopaem peakyuro u npusodum K 06pasosaHuUto mpuokcuda cepol 3a bosee
KOPOMKUU Mpomexymok spemeHUu.]

c. Mpun 500°C kaTanmsaTtop obecneunsaeT 06pa3oBaHNe TPMOKCUMAA Cepbl C 6O/bLLEN CKOPOCTbIO.

B Takom cnyyae, noyemy B NPOMBbIWAEHHOCTU He NPOBOAAT 3Ty peakuymio npm 500°C?

[Omeem. 3mo sk3omepmuueckas peakuyus. llosmomy daxce HecMomps HA MO, YMO C 108bIWLEHUEM
memnepamypbl CKOPOCMb peaxkyuu 80o3pacmaem, 8bIX00 MPUOKcuda cepbl ymeHsuwiaemca. B amoli
c8A3U 8 MPOMbIWAeHHOCMU bbiaa 8bibpaHa memmnepamypa okosno 450°C, obecneyusarowaa Haubosee
npuemsaemolii 6anaHC mexcdy CKOpoCcmMoblo rnpoyecca u 8bixo0om npodykma.]

B KOoHUe ypOKa OUEeHUBAIOTCA 3HAHMA yYaLLMXCA O PacnpOCTPaHEHMK cepbl B Npupoae,
€€ CBOWMCTBAX W BaXKHEWNLUNX coegunHeHunAX, a TaKXe O NoaAy4yeHUn “n obnactax npUMeHEHNA cepH017|
Kncnotobl. Oxunpaerca, uto ydauimeca B CBOMX OTBETAX HE OrpaHNYaTCA nepeynceHmnem d)aKTOB, HO 6y,CI,YT
TaKXe OOBACHATbL Ha OCHOBe NMPUYNHHO-CNEeACTBEHHbIX cBAzen CyTb nNpoTeKarnWwmnx XmmMmunyecCkunx
npoueccos.

1. YKaxKute Tpm OCHOBHbIX MCTOYHUKA CEPbI B 3EMHO KOpe.

[Omeem. Cepa secmpevyaemca 8 c80600HOM 8UOE 8 MECMOPOHOEHUAX cepbl, 8 8Ude CYsbghUOHbIX
MUuHepanos (Hanpumep, 2aneHuma — PbS), a makxce 8 cocmase cepocodepraujux coeduHeHul,
codepHauwuxcs 8 Hegpmu u npupooHom ease.]

2. Cepa meeT OTHOCMTENbHO HU3KYIO TEMMNEPATYpPy NiaBaeHusA. Yem 0b6ycnoBAEHO 3TO CBOMCTBO?
[Omeem. Kpucmannuveckas cepa — 8eu,ecmeo MOsEKYAAPHO20 CMpPOoeHUA. [TOCKOnbKy mexcoy
mosneKynamu Sg Oelicmsyrom cnabble Cunsl MeXMOeKynapHo20 83aumodelicmeusa, HA UX
npeodoneHue He mpebyemcsa b6oabwaa 3Hepaua U, KAK csaedcmeue,  cepa naasumcsa npu
OmHocumenvHO HU3Kol memnepamype.]

3. Kakue cyLecTByOT a/i/IOTPOMNHbIE BUAOU3IMEHEHUA cepbl?
[Omsem. OcHosHble annomporiHsie 8UGOU3IMeEHEHUA cepbl —3mMo pombuvecKkasa cepa U MOHOKAUHHAA
cepa.]

4. Kakue npobaembl cO34at0T BbIBPOCHI B BO34YX AMOKCMAaA cepbl?
[Omeem. Auokcud cepbi scmynaem 8 peakyuro C COO0epIauumucsa 8 ammocgepe napamu eo0bl,
8bI3bI8AA 0O6PA30BAHUE KUC/AOMHbIX 0oxoeli. Imo npusooum K CHUMEHUI0 M1000podus no4ys u
302pA3HEeHU0 8000eM08, HaHOcUm yuwepb pacmeHuUaM U XUBbIM Op2aHU3MAM, CMAHOB8UMCSA
npuyuHol paspyweHus 30aHuli U MemasnauyecKkux KOHCmpyKyud.]
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5. Jna npouecca NofyYeHUn CepHOM KUCNOTbI YKaXKUTE:

d. Ha3BaHWe npouecca

[Omeem. KoHmakmHbiii cnocob (koHmakmHeiii npouyecc).]

b. cbipbe

[Omeem. Cepa, ceposodopod.]

C. KaTazim3aTtop

[OTBeT. OKcupa BaHagua(V) - V;0s.]

cbO[."MElTMBHOE oueHunBaHue

KOHTaKTHOro cnocoba

Kputepun oueHuBaHuA Martepuanbl OL,eHMBaHUA
OnucbIBaeT pacnpocTpaHeHue cepbl B NpUpoae, ee noaydyeHme u | Motusaumsa, obbacHeHue,
OCHOBHble CBOICTBA onpoc
Ob6bAcHAEeT 061acTV NPUMEHEHUA Cepbl U ee 3HaYeHue aNs Ob6bscHeHMe, obcyKaeHre,
MPOMbILIIEHHOCTH 3ajaHus
KomMmeHTUpyeT pU3MKO-XMMUYECKME CBOMCTBA AMOKcMaa cepbl | ObbAcHeHMe, obeyxkaeHue,
M ero BO3ZENCTBME Ha OKPYKatoOLLYIO cpeay onpoc
OnucbiBaeT NpoL,ecc Noy4YeHUs CEPHOM KMCNOTbI U CTaanmn Ob6bscHeHMe, paboTa co

CXemoW, 3agaHunsA

O60cHOBbIBaET CBOCTBA M 06NACTV NPUMEHEHUA CepPHON
KMCNOT, a Tak»Ke npasuna 6esonacHocTv npu paboTe ¢ cepHoi

[eAaTenbHoCTb, 06CyKaeHue,
ANarHoCTMYecKme Bornpocsl

KMC/IOTOM

Yrnepop v ero coeguHeHua (2 yaca)
Tema 6.5.

® YyebHuK: cTp. 72

e Pabouas TeTpagb: cTp. 53
MNopacTtaHpapTol 9-1.1.5.;9-1.1.6.; 9-1.1.8.; 9-1.1.9.

Lenn obyyeHusn

OnucbiBaeT HEKOTOPbIE CBOWCTBA Yr/1epoaa.

OnucbIBaET NOJlyYeHMe, CBOMCTBA M MPUMEHEHWUE COEAMHEHUIA Cepbl, a30Ta U1
yrnepogaa.

O6bACHAET CXxemy NPOM3BOACTBA CTEKAA.

O6bACHAET KPYroBOPOT Yr1epoaa B npupoae 1 rnobanbHoe notensieHue.

HaBsbiku XX| BeKa

HaBbIKM KPUTUYECKOro MbILLIEHWA, BEAEHWNA UCCNeA0BaHMUI, pelleHnsa npobaem,
COTPYAHMYECTBA, KOMMYHMKALMU U UCNOb30BaHUA cpeacts MKT.

BcnomorartenbHble
cpeacrtea

YyebHUK, nepuoanyeckan Tabamua, Kycoukun nssectHaka (CaCOs), conaHasa Kucaota
(HCI), pasbaBneHHas n3BecTkoBan Boaa (pactBop Ca(OH),), peakumoHHas Kosba,
CTEKNAHHAA BOPOHKA, ra3o0TBOAHAA TpybKa, MPOBMPKKM, LWAPUK, pPacTBop
WMHAMKATOPA, LUTAaTUB U NaMKMK.

DNeKTPOHHble cpeacTBa

BNOEOPOANKM, aHUMaUMW W  WUHTEPaKTUBHbIE MPEe3eHTauuu, CBA3AHHble C
KpPYroBOpPOTOM yrnepoga B MpUpoAe, BAMAHMEM Ha OKpYKalolylo cpeay
YrNepoACOoAEepKaLLMX ra30B, a TaKXe npoueccamy NPov3BOACTBA M3BECTU M
LeMeHTa.

KpaTkuii nnaH ypoka

MoTtusauusa. O6cyRaeHue cnydyaes OTPABAEHNA FrA30M B MOMELLLEHUAX C MEYHbIM OTOMIEHNEM, a TaKKe
BblAB/IEHNE NPUYMH 3TUX NPOUCLLECTBUIA U YIPO3, KOTOPbIE OHM CO34al0T AR 340P0BbA YeNoBeKa.
O6bsAcHeHue. OnucaHWe pacnpoCcTPaHeHUs yraeposa B NpMpoae, ero afJIoTPOMNHbIX BUAOU3IMEHEHWH,
KpYroBopoTa yriepoga B npupoae (YyrnepogHoro Lnkaa), OCHOBHbIX CBOMCTB AMOKCUAA yrieposa 1
MOHOOKCKAA yrieposa, 0bbAcHeHMe NpeBpaLLeHnii KapboHaTOB M U3BECTHSAKA.
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UccnepoBaHue. OcyllecTBNEHME PeaKLMU MeXKAY M3BECTHAKOM M KUCAOTOM, MOJy4eHMe AMOKCMAA
yrnepoga v ero onpegeneHne, HabnogeHWe BAUSHMA rasa Ha pas/iMuyHble cpeabl M obobuieHue
pe3ynbTaTos.

3akpenneHue. YuebHuK: 3ag. Nol. PT: Ne1-12.

OueHuBaHume. MpoBepKa 3HaHKUI 06 yrnepose 1 ero coeguHeHusx, oueHnBaHMe 060cHOBaHMA

BMAHMA OKCMAOB YrAepoa Ha OKpYKatoLyto cpeay, 06bACHEHMA CYLLHOCTU YINEPOAHOr0 UUKAA,
BbIYMC/IUTE/IbHBIX HABbIKOB.

B 3MMHKI1 nepnos MOXKHO BCTPETUTb COOBLLEHNA O TOM, YTO /04U, NPOXKUBAtOLLNE B
AOMax C MNeyHbIM OTOMJEHMEM, YYBCTBYIOT HEAOMOraHWE W KaNylTca Ha rofoBHble 60nu,
ro/I0BOKpYKeHWe K yctanoctb. C yyawmmuca obcyKaaetca cuTyaumsa, onmMcaHHas B yvyebHuKe, U
COOTBETCTBYHOLLAA UANOCTPALMA. YUNTENb KOHUEHTPUPYET UX BHUMAHME HA MPUYMHAX 3TOFO ABAEHUSA
W npegnaraeT 3a4ymatbca o paKkTopax, NpeAcTaBAsOWMX ONACHOCTb 414 340Pp0BbA YesioBeka. B xoae
0b6CyKAeHMA pacCMaTPUBAKOTCA CBOMCTBA ra3a, BbI3blBalOLLEro OTpaB/eHMe, yCI0BUA ero obpasosaHuA
W NyTU NpeaoTBpaLLeHna Nogo6HbIX cyyaeB. YUawmxca NpocaT NOACHUTb, KaK NPOMCXo4uT npoLecc
ropeHus B NeYn, KakoBa PoJib KUCI0POAa B 3TOM NpoLecce U Kakne NpoayKTbl MOTyT 06pa3oBaTbca nNpu
N3MEHEHUW YCI0BUI ropeHus. MNpun o0b6CyKAEHUN yUMTENb MOXKET 3a4aTb K/laccy cneaytoLime Bonpochl:
- Kak Ha3bisaemcs 2a3, 8bi3bigarowjuli ompassneHue?

- [pu KaKux ycnosusx amom aa3 obpasyemcs 8 ne4u?

- Kakyto onacHocme npedcmassisem omcymcmaue usemad U 3anaxa y MOHOOKcUOa yanepoda?

- Kakue mepbi cnedyem npuHAmMos 014 npedomsepauieHus nodobHeix csiyyaes?

Mo 3aBeplUeHUMN OBCYKAEHMA yYaLLMETCA NPUXOAAT K BbIBOAY, YTO MPU CTOPaHUKM TOMANBA B YCIOBUAX
HefocCTaTKa Kucnopoaa obpasyeTca MOHOOKCUA yrieposa. MoCcKoAbKy 3TOT A40BUTbIN ra3 becLBeTeH 1
He MMmeeT 3anaxa, /loaAn MOryT BAbIXaTb €ro, He 3amevasn ero NpUCcyTCcTBuA B BO3ayxe. MoHoOOKcKA,
yrnepofa npensaTcTByeT NepeHocy KUCA0poaa B OpraHM3Me YesioBeEKA U MOXKET Bbi3BaTb CEPbE3HbIe
npobnembl co 340poBbeM. Takum 06pasom y yvawmxcs dopmupyeTtca 6a3oBoe npeacrasneHne ob
OMacHOCTU HEKOTOPbIX COeAMHEHWUIN Yyrnepoaa ANA KMBbIX OPFraHWU3MOB U CTUMYANPYETCA UHTEPEC K
N3YYEHUIO AAHHOM TEMbI.

OBbbACHEHUE Yunuteno o0O6BACHAET, 4YTO yrnepos — BaKHEWWWN XUMUUYECKUI 3D/IEMEHT,

Haxo4AlmicA B 3eMHOM Kope Kak B cBoboaHOM BUAE, TaK U B BUAE coeanHeHuit. OH BCTpevaeTcs B
cocTaBe pPas3/IMYHbIX XMMUYECKUX coeamHeHUN. PaccmaTtpusaa GOpMbl HaxoXAeHua yraepoaa B
npupoae, y4mteNb KOHLUEHTPUPYET BHMMAaHME Yy4yallMXCA Ha MNpuMBeAeHHOM B y4ebHMKe TeKcTe U
nnnoctpauuax. OTmevaeTca, YTo B cBOBOAHOM COCTOAHMMU YrNepos CyLLeCTBYeT B OCHOBHOM B BUAeE
anmasa u rpadputa. XoTa 3TM BelLecTBa COCTOAT M3 OAHOIO W TOFO e 31emMeHTa, UX du3nyeckue
CBOWCTBa Pa3/IMyaloTCAa M3-3a Pa3HOro NPOCTPAHCTBEHHOrO Pacrno/ioKeHUa aToMoB. B To Bpems Kak
a/imas — o04YeHb TBepAoe M NPo3payHoe BeLLecTBO, rpadmT MAroK, NPOBOAUT INEKTPUUECKUIN TOK U
MMeeT YepHbIl LBeT.
[anee yuntenb ocTaHaBAMBAETCA Ha POJIM YIIEPOAA B *KUBOM U HEXMBOM Npupoae. Yualmecs y3HatoT,
yTO Yyraepos ABAAETCS OCHOBHOW COCTaBHOM 4acTblo 6€/IKOB, KMPOB, YrNEBOAOB M APYrux
OpPraHWYecKMX BELLeCTB. ITOT 3/1€MEHT, 3aHUMAIOLWMIA BaXKHeWlee MeCcTO B CTPOEHWUWU KUBbIX
OpPraHM3MOB, MOCTOAHHO LMPKRYAMPYET Mexay atmochepon, ruapochepoit, imtochepoi n buochepoit.
3TOT NpoLecc Ha3blBaeTCsA KPYroBOPOTOM yraepoaa B npupoge (yrnepoaHbii umnkn). Ha ocHoBe cxembl
KpyroBopoTa yriepofia y4ymtenb PasbACHAET B3aMMOCBA3b, CYLUECTBYIOLLYID MeXAay npoLeccamu
bOoTOCUHTE3a, AblXaHWUA, Pa3NoXKeHus U ropeHuns. Ocobo NoaYepKUBAETCA, YTO 3e/eHble pacTeHus,
ycBamBaa B npolecce poTocMHTE3a AMOKCUA yrnepoaa u3 atmocdepbl, 06pasyoT opraHMYEcKoro
BelLlecTBa, TOrAa Kak B pesy/ibTaTe AbIXaHWA XXUBbIX OPraHU3MOB U CKUraHMA TOMMBA Yr1epoa CHOBa
BO3BpallaeTca B aTmocdepy B BUAE ANOKCUAA Yraepoaa.

Z(eeiFulel:luN 17138 Ha gaHHOM aTane ypoKa peanunsyeTcAa NpaKkTUYecKaa AeATeNIbHOCTb Y4alluxca,
BK/IIOYAIOLLLAA NMOJIyYeHne 1 pacrnosHaBaHue (onpeaeneHune) yrieKMCcoro rasa, a Takke HabtogeHue
HEKOTOpPbIX Ero XapaKTepHbIX CBOMCTB. B Hayane ypoka AeMOHCTPUPYIOTCA Heobxoammble a5 onbiTa
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obopynoBaHWeE M BeLW,ecTBa, NOBTOPAIOTCA NpaBUaa TEXHUKM 6E€30MacHOCTM M NPOBOAUTCA AesleHue
yyalmMxca Ha rpynnbl. Yuntenb MHOOPMUPYET UX, YTO LENbIO SKCMEPUMEHTA ABAETCA MOJyYeHMe
OMOKCUAA yrnepoda peakumen mexay W3BECTHAKOM U KUCNOTOM, HabaogeHue ero pusmyeckmx u
XMMWYECKUX CBOMCTB, a TaKXKe N3ydeHne MeToAoB ero onpeaeneHuns. C NomMoOLLbIO yuYuTens yyalumecs
cobupatoT npnbop g NpoBeAeHUs PeaKkuUK, Kak NOKA3aHo Ha cxeme. B Koiby NomeLatoT KycouKu
M3BECTHAKA M 3aKPbIBAIOT ee NPOHKON C ra300TBOAHOMN TPYOKOM. B MepHbIV LMAMHAP (Man npobupky)
HaMBAIOT NPO3PaAYHbIA PAacTBOP U3BECTKOBOM BOAbI, NPUTOTOBNEHHDbIM B OTAE/NbHOM cocyae. 3aTem B
pPeaKUMOHHYH KONOY OCTOPOXKHO HAIMBALOT CONSHYIO KUCNOTY M HabAtoaatoT BblaeneHue rasa. CHavana
06pa3oBaBLUMIACA Fa3 UCNO/b3yeTCcA AN HANOAHEHUA WapKKa. Habatogan 3a nosefgeHUEM LLAPUKa,
noAGPOLWEHHOrO BBEPX, YYallMecs AenatoT BblBOA, O MAOTHOCTU MOJSYYEHHOrO rasa OTHOCUTENIbHO
Bo34yxa. Ha cnepgylouiem sTame nosyyeHHbId ra3 MPONyCcKaloT 4vepe3 AUCTUANIMPOBAHHYIO BOAY.
OTmevaeTcA MU3MEeHEeHMe uBeTa MHAMKATopa — METUIOPaH»Ka, NpeaBapuTesbHO A06aBAeHHOrO B BoAY.
[anee aMoKcma yrnepoaa NponycKkaoT Yepes U3BECTKOBYIO BOAY M HabA0Aa0T MOMYTHEHUWE PacTBOpa.
YKa3blBaeTCcs,, YTO MOMYTHEHME YMEHbLUAaeTcA WAM MOJNHOCTbIO MCYe3aeT npu  JajbHelwem
NPOMYyCKaHWW rasa 4yepe3 pacTBOpP B TEYEHWE HEKOTOPOro BpemeHu. Yuyawmeca GUKCUPYIOT CBOU
HabnoaeHuA B Tabauue, CPaBHUBAIOT Pe3y/abTaTbhl U AeNatloT NOMbITKM 06BACHUTL 0O6YCNOBUBLLME UX
NPUYKHLIL. B Xoae obcyKaeHUs yunTe b C MOMOLLbIO HUMKeC1eAyoLWMX BOMPOCOB NODYKAAET yyalLmMxcs
OCHOBbIBATbCA HA NOJIY4EHHbIX pPe3y/bTaTax:

- Kakasa peakyus npomeKkaem mexoy U38eCMHAKOM U conaHol Kucaomoli?

- Ymo mMoxHO ckazame o yseme u 3anaxe gbldeausule2ocs 2a3a?

- I1o kakoli npu4uHe nodbpouweHHbIl 8 8030yX WAPUK ONycKAemcs 8HuU3?

- [Nouemy usmeHaemcs ygem uHOUKaMoOpPa npu pacmeopeHuU OUoKcuda yaaepoda 8 sode?

- Ha obpa3osaHue KOK020 seujecmaa yKa3sbiedem nomymHeHue u3gecmkogoli 800b!?

- Kakoea npu4uHa ymeHbWeHUA cmerneHu nomymHeHus npu nodave uzboimka ouokcuda yenepoda?
HabntofgeHMa NOKa3bIBAOT, YTO B pe3y/ibTaTe B3aMMOLENCTBMA M3BECTHAKA C KUC/IOTOM BblAeNseTcs ras
— [AMvoKeupa yraepoga. Oto ra3 6e3 ugeta M 3anaxa, TAXKenee BO3AyXa, KOTOPbIA 4YacTUYHO
pacTBopsAeTcA B Boge € obpasoBaHMeM pacTBopa €O CAabbiMM KUCAOTHbIMKW cBOWcTBamu. [Mpu
NPONYCKaHUW AMOKCMAQ YrAepoaa Yepes M3BECTKOBYH BOAY PacTBOP CHayana MyTHeeT BC/ieAcTBue
obpasoBaHUA ocagKa KapboHaTa Kanbuma. OAHAKO Npu fafbHenWwemM NponycKkaHUM U3bbITKa rasa
obpasyeTca pacTBOPUMBIN rMAPOKapboHaT KanbLmA, BCAeACTBUE YErO 0CaL0K PACTBOPAETCA U PAcTBOP
CHOBA CTAHOBUTCA MPO3PAYHbIM.

B xoae ocywectBneHWa WUCCNenoBaTe/IbCKOW AEeATE/NIbHOCTM y4alimecs 3HAKOMATCA, OMMpPaschb Ha
npakTUYyeckne HabaogeHua, ¢ nabopaTopHbiM cnocobom MosyYeHMa AMOKCuAa yraepoga, ero
OCHOBHbIMU  PUBNYECKMMMU WU XMMWYECKMMM CBOMCTBaAMM, PONbIO W3BECTKOBOM BOAbI B €ro
onpeaeneHnm, a TakKe NPMobpPeTatoT HaBbIKM BbIABNEHWNA CBA3N MEXKAY NOYHEHHBbIMW pPe3yabTaTaMu
N XUMUYECKUMU PEAKLMAMMU,

[danee yuntenb nepexoguT K PacCMOTPEHWUIO obnactelt NpUMeHeHuAa AMoKcMAa
yrnepoga v NOsCHAET, YTO OH WMCMONb3YeTCa B CPeACTBaX MOXapoTyweHuA. TakKe A0BOAUTCA A0
CBEAEHMA YYaLMXCA, YTO AMOKCMA Yyrnepofa A0 OonpefesieHHOM CTeneHM PacTBopseTca B BOAE,
06pa3ys yrosbHyt KMCAOTY; coobLiaeTca, YTo Habntofaemoe B Xo4e OnbiTa NOMYTHEHUE U3BECTKOBOW
BOZbl, BbI3BAHHOE MPOMNyCKaHWEM AMOCUAA YIepoaa Yepes pacTBOp, ABNAETCA OAHUM M3 OCHOBHbIX
MEeTOZ0B ero onpegeneHus.

MN3yyeHne Tembl NPOAOMKAETCA PACCMOTPEHUEM WHPOPMALUM O MOHOOKCMAEe yrnepoga. Yuutenb
00bACHAET, YTO 3TOT ras obpasyeTcs NpPM CropaHUW YrAeponCOLEPHKALLMX BELLECTB B YC/OBUAX
HefocCTaTKa KMcnopoaa. MoHOOKcHA yrneposa He UMeeT LiBeTa U 3anaxa, KpavHe a408uT. OnacHoCTb
sToro rasa obycnoBfeHa ero CnocobHOCTbIO MPOYHO CBA3LIBATLCA C FEMOFNO6MHOM, TEM CaMbIM
CHMXaA CNoCOBHOCTb KPOBM MepeHoCUTb Kucaopod. o 3Tol npuyYnMHEe MOHOOKCMA, Yrnepoaa,
obpasylolmnca Npu HEMNoONHOM CropaHuMU YrNepoAcCOoAepKallumx BeLecTs, npeacTaBaseTr coboi
Cepbe3HyH0 Yrpo3y B 3aMKHYTbIX MPOCTPaHCTBaX.

[danee vn3naraloTcs cBefeHMA O cOCTaBe KapboHATOB M MX CBOMCTBAX. YYalUMMCA NpeaoCcTaBaseTcs
nHbopmauus o KapboHaT-MOHe, a TaKKe MOACHAeTcA, UYTo B Npupoae KapboHaTt Kanbumsa (CaCOs)
BCTPEYaeTcs B BUAE U3BECTHAKA, MpaMopa U mena. Ha KOHKPEeTHbIX MpMMepax ONUCbIBaeTCs peakLumsa
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KapboHaTOB C KWCAOTaMW, COMPOBOMAAMOWAACA BblAeNeHWEM AMOKCMAA YrAepoda, W peakuus
pasnoXKeHns 60AbLIMHCTBA KAPOOHATOB NPU HarpeBaHuUM.
3aTtem yuuTenb, ONMPascb Ha MPUMBEAEHHYI cxemy (CTp.77), OCTaHaB/AMBAETCA Ha MpeBpaLLeHUax
M3BECTHAKa M obnactax ero npumeHeHusa. Ocobo oTMevaeTca, YTO B MPOMbILWIEHHOCTU W3BECTb
06bIYHO MONYYAOT B WM3BECTKOBbLIX Mevax. [nA 06Xura KycKM WM3BECTHAKA MOAaloTCA CBEPXY BO
BpalLatowytoca nevb. BHYTpM neun cospaeTtcA BbICOKAs TemnepaTypa M M3BECTHAK HarpeBaeTcs
BCTPEYHbIM MOTOKOM FOpsAYMX ra3oB. BpalleHne neyn obecneymBaeT PaBHOMEPHbLIA HarpeB KYCKOB
M3BECTHAKA M OAMHAKOBYIO Nepeaayy Tenna Bcemy matepuany. B pesyabtaTe U3BECTHAK pasfaraeTtcs,
npeBpaLLancb B OKCUZA KanbLua (M3BECTb) U AMOKCKUA yraepoda. MoayYyeHHYo M3BECTb BbIrpy»KatoT us
HU}KHEW YacTu neuyn. HecmoTpa Ha To, YTO pasnoXKeHWe KapboHaTa Kanbuma — obpaTmas peaKuus,
neyb A1A 06XKWUra U3BECTM He ABAAETCA 3aMKHYTOM cucTemon. O6pasyowminca aMoKeuna, yrnepoaa
BbIHOCUTCA M3 Me4YM MOTOKOM OTXOAALMX FOpAYMX rasos. YAa/ieHWe AMoKkcuaa yriepoga w3
peakuMOHHOW cpeabl MNpPeaoTBpallaeT MpoTekaHne o06paTHOM peakumMm M He no3BoJseT
06pa30oBbIBaTbCA BHOBb KapboHaTy KanbuuaA. [anee yuuTenb coobuiaeT, npu B3anMMOAENCTBUK
Mo/Ny4eHHOM HeraweHon M3BecTM c BoAaoW obpasyeTcA raweHasa ussectb. OTMeYaeTcd, 4YTo 3TK
npespalLeHna MmetoT 60/1blIoe 3HaYeHME B MPOM3BOACTBE CTPOUTE/IbHbLIX MAaTEPUAIOB, A/1A CHUKEHUA
KMCNOTHOCTM MOYB U OUYMCTKM AbIMOBbIX ra30B. TaKKe NoAYepKMBaETCs, YTO M3BECTHAK BXOAMT B COCTaB
OCHOBHOTO Cblpbs 417 NPOU3BOACTBA CTEKAA U LLeMEeHTa.
YynTtenb oTmeyaeT, YTo Npu NPOM3BOACTBE CTEK/IA OCHOBHOE Cbipbe — Mecok (Si0y), coga (NaxCOs) u
n3BecTHaK (CaCOs;) — cMelmMBaloTCA M COBMECTHO MAABATCA NPV BbICOKOW TemnepaType. Ha atom
3Tane B pe3ynbTaTe B3aMMOAENCTBMA COAbl U M3BECTHAKA C AMOKCMAOM KpemHua obpasytoTtca
CTeKknoobpasytolume BeLLeCcTBa U BblAenaeTca YrAekncbli ras. MNosyyeHHbI pacnnas NpeBpaLLaeTca B
OAHOPOAHYIO CTEKNOMacCy, KoTopyk 3atemM GOPMYHOT M MOCTENEHHO OXNaxAaalT. B pesynbTate
MoAy4YaloT W3AEAMA U3 CTeKNa pPas3/IMYHOro HasHayeHus. [lanee yuutens coobLIa@eT, 4To npu
NPOM3BOACTBE LLEMEHTa M3BECTHAK CMELLUMBAIOT C FMHOW M HarpeBaloT A0 BbICOKMX Temnepatyp. Ans
perynnpoBaHMA CKOPOCTU CXBaTbiBaHMA MNOAYYEHHOrO NPOAYKTA K Hemy AobaBnseTca runc. 3atem sty
CMECb M3MENbYatoT B NOPOLLOK M NOMYYAOT LLEMEHT.
B npouecce nsyyeHna Tembl ydalumeca NprobpeTatoT CMCTEMATU3MPOBAHHbIE 3HAHUA O HAXOMKAEHUU
yrnepoga B NPUPOAE, €ro BaXHeMlMX COeAMHEHMAX, KpyroBopoTe yriepoda B npupoge M
NpMMeHeHMM KapboHaTOB, a TaKXKe y4aTca 060CHOBAHHO O06BACHATb 3HAYEHMeE yriepoda ANA KUBOM
npMpoabl U NPOMbILAEHHOCTH.

Ha fJaHHOM 3Tane yyalmecda NPUMEHAIOT YCBOEHHble NO TemMe 3HaHuA ANs
BbINO/IHEHWNA 334aHUI, CBA3AHHbIX CO CBOMCTBAMM KapbOHATOB, NPEBPALLEHUAMMN M3BECTHAKA M €ro
NPOMbILWAEHHbIM MpUMeHeHMeM. [pu BbINOAHEHUM 33ahaHMI OT yvalmxca TpebyeTca ymeHue
COCTaB/NATb XMMUYECKME YPABHEHUSA, NPOBOAUTL pPacyeTbl, 060CHOBbLIBATb NOJIyYEHHbIE Pe3ybTaTbl U
CBA3bIBATb WX C NOBCEAHEBHOM }KMU3HbIO.

1. KapboHaT KanbLus SBAAETCA BaXKHbIM NPOMbILWAEHHbIM CbIPbEM.

a. HasosuTe ropHyto nopoay, cocToALyto n3 KapboHaTta Kanbuus.

[Omeem. M3gecmHsK ( Mesa U MPAMOP MAKMce COCMOAM 8 OCHOBHOM U3 KApboHamMa Kanbyus).]

b. b. Mpun cunbHOM HarpeBaHUM KapboHAT KanbLKA pasnaraerca:

[. HanuwuTe ypaBHEHME 3TOM peakLMmn Pas3/iorKEHUS.

[Omeem. CaCOs(ms) > CaO(me) + CO,(2)]

[l. PaccumTtanTe oTHOCUTENbHYIO dopmybHYO maccy CaCOs.

[Omeem. M(CaCQOs) =40 + 12 + 3-16 = 100]

[1l. PaccumTaiite maccy CaCOs, ecnum nNpu ero NoJIHOM Pas/ioKeHUM 6bl10 NoayyYeHo 2,5 moib ANoKenaa
yrnepoga.

[Omeem. o ypasHeHuto peakyuu u3 1 moae CaCOs moxcHO noay4yums 1 moae CO,. CiedogamesibHO,
pasnoxcunoce n(CaC0Oz)=2,5 monb. Macca 2,5 mons CaCO; m=2,5-100=250 e.]

IV. PaccumTaliTe BbiXxog, NPoAyKTa (B %), 3HanA, 4yTo npu HarpesaHuum 500 r CaCOs 6bin10 nosyyeHo 224 r
Ca0o.

[Omeem. CaCO; - CaO + CO;
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100 2 CaCO5; — 56 2 CaO

500 2 CaCO; — x

x =280 e (nony4eHo meopemuyecKu)

Bbix00 = (224/280)-100 = 80 %]

c. Ansa nosbiweHMsa pH NoYBbl UCMOAL3YIOTCA M HEPACTBOPUMBINM B BOAE KapboHaT KanbLMA, U OKCUA,
KaNbLMA, NJ0XO PacTBOPUMbIN B Boge. KakoBbl NpenmyLLecTBa UCNOAb30BaHMA KapboHaTa Kanbuma?
[Omeem. KapboHam Kanbyusa CHUMX@em KUCA0OMHOCMb ro4ebl b6osee medsneHHO U nocmerneHHo.
Moamomy oH He 8bi3bisaem pe3Ko2o uameHeHua pH noysel u cyumaemca b6osee 6e3onacHeiM 044
KopHeli pacmeHuli.]

d. B Kakux ewwé 061acTAx, MOMMUMO NOSYYEHNA OKCUAA KanbLMA U perynmposaHus pH noyssbl,
npuMeHaeTca KapboHaT Kanbuua?

[Omeem. MpumeHaemca 8 npoussodcmee cmeka u yemeHma, 8 00POHHOM CMpoumenscmae,

8 Memasinypauu, 8 1AKOKPACO4HOU U BymaxcHol npombiwneHHOCMU, 8 pou3soocmee
cmpoumesbHbIX MaMepuanos.]

IR 1713 MpoBoamMTCA 0b6Cy»KAeHWe BONPOCOB M3 yyebHMKA, NpeacTaBleHHbIX B pybpuKe
“NMpoBepbTe No/y4YeHHble 3HaHMA". Yyalmeca B CBOMX OTBETAX AO/IKHbI He TO/MbKO Ha3blBaTb (GaKThl,
HO M 060CHOBbIBATb MX, PAa3bACHAA CYLLECTBYHOLLME NPUINHHO-CNEACTBEHHbIE CBA3M.

1. YTo Mbl MOHMMaeM NOA KPYroBOPOTOM yrnepoaa?

[Omeem. Kpyzosopom yanepoda (ya2nepoOHsili YUKa) — 3mo HerpepsieHOE MnepemewieHue u
npeobpaszosaHue yenepoda mexdy ammocgepol, audpocgepoll, aumocgepoli u HuU8bIMU
opaaHusmamu (6uocgepoli). Imom npouyecc ocyuecmeansemca nocpeocmeom maxkux AeneHuli, Kak
gomocuHmes, ObixaHue, 2HUeHuUe U 20peHue.]

2. CpaBHUTE NPOLLECC AbIXaHMA C NPOLLECCOM ropeHUsa MeTaHa.

a. Kakoe ecTb cxo0ACTBO MeXAay 3STUMW ABYMSA PEAKLUAMMU?

[Omeem. [lpu npomekaHuu Kax0o20 U3 08yX NpPoyeccos pacxodyemcsa Kuciopood, obpasyromcs
yenekucaolli 2a3 U 8004, a makxe s8vidensemca 3Hepausa. CnedosamesnbHo, o0b6a AsneHuA
npedcmasnaom coboli npoyeccol oKUCAeHUA.]

b. Ha yTo mbl pacxogyem sHepruo, KOTOpyo NoayYyaem BO BPems AblXaHUA?

[Omeem. 3Hepaus, sbiOensemas 8 npouyecce ObixaHus, obecrieyusaem »cu3HeodesmenbHOCMb KAemokK
u ucnons3dyemcs 0014 obMmeHa seuwjecms, 08UMXCEHUS, pocma u noddepxaHus memmnepamyps! mena.]

c. Ha uTo pacxoayeTtcs HaMK 3Heprus, BblAeNAOLLAACA NPU CTOPaHUK MeTaHa’?

[Omeem. 3Hepaus, noay4aemas npu CHU2AHUU MemaHd, UCMosab3yemcsa 0458 OMOIAeHUA MHUAbixX
30aHuli, npu2zomosaeHusA NUU4U, NPuU NPou3800cmMee 31eKmpo3HepauU U 8 pa3AuYHbIX MPOMbILUAEHHbIX
npouyeccax.]

3. Kak nssectHak obpasyetca B npupoge?

[Omeem. PakosuHbI U CKesiembl MOPCKUX 0p2aHU3MO8 COCMOSAM 8 OCHOBHOM U3 KapboHama KanbUus.
Ha npomaxceHuu MussauoHO8 Aem 3mu 0CmMamu HaKanausaomcsa U yrnaomHAOMCA Had MOPCKOM OHe,
06pasys co 8peMeHeM U38ECMHAKOBbIE 20PHble Mopodsbl.]

4.04Ha 13 obnacteih NPUMEHEHNA N3BECTHAKA — NPOU3BOACTBO HErALWEHOW M3BECTM.

a. KaKk nonyyatoT HeralwéHyto n3BecTb U3 U3BECTHAKA?

[Omeem. UzsecmHsaK Hazpesarom rpu 8bICOKOU memnepamype 8 crieyuanbHbIX U38ECMKO8bIX Mevax,
20e OH pasznazaemca € obpazosaHuem HezauwieHol u3secmu (Ca0O) u Ouokcuda yanepoda.
CaC0Os3(me) - CaO(me) + CO,(2).]

b. Nouemy Tak Ba)KHO yAanATb AUOKCUA YIepoaa B TeYeHWe BCero npouecca’?

[Omeem. [NockonbKky amo obpamumas peaxkyus, OUOKCUO yenepodd Moxiem 8HOB8b COEOUHAMbCA C
OKCUOOM Kanbuus, 0bpasya kKapboHam Kanbuusd. YoaneHue GUOKcuda yenepoda cmeu,aem pasHosecue
8 peakyuu 8 cCmopoHy obpazoeaHus npodykmos.]

c. Kakum obpasom gmokcua yrnepoaa yaanaetca u3 M3BeCTKoBOM neym?
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[Omeem. B neub nodaemcsa HenpepoiHbili Nomok 8030yxa u obpasyrowiulica OUOKcUd yanepoda
yoanaemcs u3 ne4yu eMecme ¢ 3mum rnomoKom.]

5. Nepeg Bbinyckom B aTmocdepy AbIMOBbIE rasbl NoagepratoTca aecynbdypusaumnu.

a. HanuwwuTe Ha3BaHWe 04HOTO M3 BELLECTB, MCMO/Ib3yEMbIX B 3TOM Npouecce.

[Omeem. MaweHas uzsecmov — Ca(OH); unu uzeecmHak — CaCOs. |

b. Yacto obpasylowmiica B npouecce cyibduUT Kanbuusa NPEeBpPaLLALOT B TUIC.

YTO TaKoe rmnc 1 rae oH Ucnosb3yerca?

[Omeem. ['unc —amo eudpamuposaHHbIli cyabpam Kanbyua (CaS0O4-2H,0). OH ucnonszyemcs npu
U320mMosseHUU CMPoUMesbHbIX Mamepuanos, 8 cocmase WmyKamypHsix cmeceli, 8 meduyuHe u
npu npouzsoocmee 0eKopamueHsix uzdenuli.]

. HanuwwuTe ypaBHeHMA peakunin, NpoTeKaoLWMX B Npouecce Aecynbdypusaumm.

[Omeem. Ca(OH),(me) + SO,(2) - CaS0Os(ms) + H,O(xc);

2CaS0sz(me) + O,(2) + 4H;0(x#) > 2CaS0,-2H,0(ms).]

¢OpMaTMBHOE oueHunsaHue

Kputepum oueHuBaHus Marepuanbi oueHUuBaHUA
OnucbIBaeT pacnpocTpaHeHue yrieposa B Npupoae, ero
aNNOTPONHbIE BUAOMUIMEHEHUS N 0BBACHAET KPYroBOpPOT
yrnepoga B npupoze
KommeHTUpyeT nosyvyeHune, CBOMCTBA U BO3AENCTBME Ha
OKpPY)KaloLLyto cpeay AMOKCMAA Yrnepoaa M MOHOOKCMAA

MoTuBaums, obbAcHeHMe,
onpoc

ObbAcHeHMe, 0bCyKaeHMe,

3agaHuA

yrnepoaa

AHannsMpyeT Xo4 1 pe3ynbTaTbl SKCMNEPUMEHTOB Mo NoayyeHnto | [deAatenbHocTb, HabaoaeHue,
n onpeaeneHuio gMoKcMaa yrnepoaa obcyKaeHue

Ob6bAcHAeT cBOMCTBA M 06/1aCTU NPUMEHEHMA KapboHaToB,
a TaK¥Ke U3BECTHAKA M NPOAYKTOB ero NpespaLLeHuns
®opmynumpyeT BbIBOAbI HA OCHOBE XMMUUYECKUX YPABHEHW 3afaHuA, AeATeNbHOCTb,

M pacyeToB M 060CHOBbLIBAET MPUYNHHO-CEACTBEHHbIE CBA3M ANarHoCTMYeCKMe BOMpPOChl

Ob6bAcHeHMe, 3a4aHKUA, onpoc

Hayka, TexHonorus, »XusHb (1 yac)
® YyebHuK: cTp. 80

JocTueHnsa nocnegHux net B 061acTM MaTepuanoBegeHna NO3BOAUAN BbiABUTb HOBble CBOMCTBA
Belwects, 0OyCNOBNEHHbIE HE TO/NIbKO UX XMMUYECKMM COCTaBOM, HO M CTPOEHMEM WX aTOMOB M
monekyn. Cpeam 3TUX MHHOBALMIA 0coboe MecTo 3aHMMaeT rpadeH. ITOT maTepuan, COCTOAWMMN U3
aTOMOB Yr/1epoAa, PACNONOMKEHHbIX B C/I0M TONLWMHOMN B OAUH aTOM, NPUBNEK BHUMAHMUE YYEHbIX BBUAY
CBOEWN MWCKNIOUUTENBHOM MPOYHOCTU, BbICOKOW 3/1EKTPONPOBOAHOCTU M MNpo3padHocTU. CpaBHeHMe
pasfNyHbIX anNoTPOMHbIX BUAOU3IMEHEHWUIN yrnepoAa MOKasbiBaeT, YTO OAMH M TOT XKe 3/eMEHT,
NPUHMMAn MHYIO CTPYKTYpPY, ByAeT AeMOHCTPMPOBaTb COBEPLUEHHO APYrMe HEMOXOXKME CBOMCTBA.
MMeHHO nO3TOMy MpPWM CPaBHEHUM C TPALUUMOHHBIMM  MaTepuanamm rpadeH cuyuTaetcs
NepcneKkTUBHLIM MaTepMas oM, OTKPbLIBAOLWMM Nepes HaMn HOBblE TEXHO/IOTMYECKME BO3MOMXKHOCTM.
NccnepoBanma B 06nactv noayvyeHUa u nsydeHua rpadeHa BbI3Ba/IM OFPOMHbIA MHTEpeC B Hay4YHOM
Mmupe n 6blanM oTmedveHbl Hobenesckolt npemuen. PasBuTME COBPEMEHHbIX TEXHOJIOrM TpebyeT
co3gaHusa bosiee KOMMNaKTHbIX, BbicTpoAenCTBYOWNX U 3OPEKTUBHDBIX YCTPOUCTB. ITa NOTpebHOCTb
npuBena K paclmpeHuto obnacten NpUMeHeHMa HOBbIX MAaTEPMAsIOB, TaKMX KaK rpadeH.

padeH wncnonb3yetca B INEKTPOHHON MPOMbIW/IEHHOCTU ANA WU3rOTOBAEHMA TUMOKUX 3KPaHOB,
BbICOKOCKOPOCTHbIX TPaH3UCTOPOB M YYBCTBUTE/IbHbLIX OATYMKOB, @ B dHepreTMke — ANA CO34aHMA
O0/TOBEYHbIX aKKYMY/IATOPOB M CYNEepPKOHAEHCAaTOPOB.
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MccnepoBaHma B 06nacTM mMeauuMHbl M BMOTEXHONOMMIA TaKKe AEeMOHCTPUPYIOT Wupoyaiwme
BO3MOKHOCTU rpadeHa. Pe3ynbTaTbl, 4OCTUrHYTbIE B TaKMX 061acTax, Kak pa3paboTka 6MOCEHCOpPOB,
afipecHan A0CTaBKa /IeKapcTB M CO34aHME UCKYCCTBEHHbIX TKaHel, NOATBEPKAAIOT BCe 6onee BaXKHYI0
pONb 3TOrO0 maTepuana B Byaywem Aaa KUM3HW YenoBeka. Kpome TOro, M3y4atoTcsi BOSMOMKHOCTM
npMmeHeHuA rpadeHa AN pelweHns 3K0A0rMYecknxX Npobaem, TaKMX Kak O4MCTKA BOAbI, YHUUTOXKEHNE
H6aKTepuin 1 ynaBaMBaHUE YrNEKUCOrOo rasa.

Bo Bpemsa 0bCy:KAEHUA yuUTeNb MOXKET YAENUTb BHUMAHWE B3aMMOCBA3N MEXKAY CTPOEHMEM Yyriepoaa
M ero CBOWCTBaMM. Yyalumecs YACHAT, YTo 0671acTU NPUMEHEHMUS BELLECTB 3aBUCAT He TONbKO OT MX
COCTaBa, HO W OT MX CTPYKTYypbl. ITOT Npumep yb6eauTeNbHO AEMOHCTPUPYET PO/b XMMUKN B Pa3BUTUN
COBPEMEHHbIX TEXHO/IOTNI. TakMM 06pa3om, NPeaCcTaB/eHHbI MmaTepuan NoKasbiBaeT HA peasibHbIX
NPMMepax TECHYIO CBA3b MeX Ay HayKoW, TEXHOIOTMAMM U XMU3HbIO, MPOBYKAaeT Y yHaLMXCA HTepec
K MHHOBALMOHHbIM MaTepuanam M NMomoraeT MM OCO3HaTb MOTEHUMan yrnepoaa ANns TEXHOA0rMi

byayuero.

MpoekKrt (1 yac)
® YyebHuK: cTp. 81

OCHOBHasA Uenb MPOEeKTa — JaTb BO3MOMKHOCTb YYallMMCA MPOAHA/IM3NPOBATb MOCPEACTBOM
MaTemMaTUYEeCKUX PACcYeToB MPOoLLEecC NPOM3BOACTBA aMMMaAKa, HaleAWero WUpoKoe NpUMeHeHue B
XMMUYECKON NPOMbILINEHHOCTHU, NOHATb BAMAHME X043 XMMMUYECKMX PeaKUMit Ha BbIXO4 NPOAYKTa U
0CO3HaTb BaXXHOCTb NOBTOPEHMA LMKAOB B MPOMbILLJEHHbIX Npoueccax. B pamKax npoekTa yvalmecs
M3Y4aloT XMMMUYECKMEe OCHOBbI Npouecca Mabepa, paccunTbIBaOT YMCNO MOJIEN BELLECTB Mo 3a4aHHbIM
mMmaccam, onpeaensaloT JAUMUTUPYIOLWLEE BELLEeCTBO, a TaKXe PacCYMTbIBAlOT TEOPETUYECKUI W
MPaKTUYECKMIA BbIXOZ aMMMaKa.

Mepea Hayanom paboTbl ydalLMeca 3anUCbIBAlOT ypaBHEHME PeakumK, Nexalleil B 0OCHOBe npouecca
rabepa, M BbIYUCAAIOT MOAPHbIE MACChl BELLECTB, YYaCTBYIOLWMX B PEAKLUN.

lNMokasarenb 3Ha4yeHue
HayanbHaA macca a3oTa 1000 Kr
HavanbHaA macca Bogopoaa 250 Kkr
Bbixo4 NpoAyKTa 3@ KaXAbIM LKA 15%

CHayana yyawmecs paccYUTbIBAOT YMCIO MOJIe as3oTa M BOAOPOAA, a 3aTem onpeaenstoT
MMUTUPYIoLLee BellecTBO. Ha OCHOBaHMM pacyeToB OHW HaXOAAT MAaKCMMaslbHY0 Maccy ammMuaka,
KOTOPYIO BO3MOXHO NOMYYNTb TEOPETUYECKN. 3aTEM, YUYUTLIBASA, YTO BbIXOA, MPOAYKTa B KaXKA40M LUKNe
coctaBnAeT 15%, OHWM PacCYMTbIBAOT Maccy aMmMaKa, MONYy4YeHHOro B NMEpPBOM, BTOPOM U TPETbeM
UMKAE, U 3aMMCbIBAIOT pe3ybTaTbl B TabaumLy.

MpumepHble pacyeTbl Mo ypaBHEHUIO peakuuu KonmyectBo H,, KoTopoe Tpebyetca ans
Yucno monen asora: peakuunu ¢ 35714 monb N, cocTaBnaert:

n(N,) = 1000/28 = 35714 monb | 35714 - 3 = 107142 monb

MockonbKy 6bln0 B3ATO 125 Kmonb H,, AvmuTUpylOWMM
BELLECTBOM SIB/IAETCSA a30T.

TeopeTnyeckuii Bbixod ammmaKa:

1 monb N —34 r NH3

35714 monb N, —x r NH3

x=1214276r=1214,3 kr

Yucno monei Bogopoaa:
n(H,) = 250/2 = 125000 monb
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lNMoka3sarenb 3HauyeHue
Jlumutnpyiouiee BeLLecTBo AsoT
Macca ammmmaka, KOTOPYO MOXKHO NOYyYUTb TEOPETUYECKH 1214,3 kr
BbIxoa, NpoAyKTa 33 KaXK4blN LUKA 15%
Macca ammmnaka, Noay4eHHOro B MepBOM LiMK/E = 182 Kkr
Macca ammmnaka, nosy4eHHOro BO BTOPOM LMKIE = 155 Kkr
Macca ammmnaka, NoNy4eHHOro B TPETbEM LIMKAE = 132 Kkr
Macca ammmnaka, NoNy4eHHOro B YETBEPTOM LiMK/IE = 38,6 %

B 3aBeplueHne NpoeKTa yyalumecs CpaBHMBAOT Pe3y/1bTaTbl PACYETOB, ONPEeAENAtoT, Kak U3MeHAeTCs
BbIXOZ, NPOAYKTA OT 3Tana K 3Tany, U 06bACHAIT POab PEUMPKYAALUN B MPOMbILLIEHHbIX NPOLEeccax.
B xoae obcyKaeHUA UX BHUMaHME 3a0CTPSETCA Ha PAaLLMOHAIbHOM MCMNO/Ib30BAHUU Cblpbs, CHUXKEHWUM
noTpebaeHusa sSHePrum 1 NyTAX NOBbILEHUA BbIXOAa NPOAYKTa.

1. Tlo4yemy KOAMYECTBO aMMMaKa, MONYYeHHOro B NepBOM LMKAe npouecca Nabepa, HeBeNNKO?
[Omeem. 3mo obpamumaa peakyua. B nepeom yuK7ae AUWbL 4Yacmb a3oma U 8000poda,
CO0epHauxca 8 peakKuuoHHol cmecu, npespaujaemca 8 aMMUAK. YCmaHasnusaemcsa xumu4yeckoe
pasHosecue, No3momy peazeHmsl He MPespauiarmca 8 nPodyKkm noaHOCMbio U cpasy.]

2. Kak NOBTOPHbIE LMK/l BAUAIOT Ha NPOU3BOANTENbHOCTL?
[Omeem. Henpopeazuposaswiue azom U 8000p00 8038paAWAIOMCA 8 peakmop. B pesysbmame
CHUMCAOMcs nomepu cbipbs U yseanuqyusaemcsa obuuli 86ixo0 ammuaka. ]

3. Kak meHAaeTcsa sKoHoMMYecKaa 3G PeKTUBHOCTb C NOBbILLIEHUEM AaBAeHMA U TemnepaTypbl?
[Omeem. [logbliwieHue 0asaeHUA NMPUBOOUM K y8enudyeHUro 8bixoda ammuaka. [lpu upesamepHom
nogblWeHUU memnepamypsl 8bixo0 cHuxcaemcsa. Ymobbl obecneyums rpuemsaembie 3HAYEHUS U
8bIX00a MPoOyKMd, U CKOpoCMU peaKkyuu, 078 MpoMbiliaeHHo20 rpoyecca bbiau nodobpaHsi
oNMUMAsbHAA memrepamypa U 8bicoKoe dasneHue.]

4. MNocne Kakoro no CYETy LMKAa B 3TOM npotiecce obuinii BbIxoa NPOoAYKTa OCTUTHET NpUMepHOo 90%?
[Omeem. Ecnu 8 Kawdom yukne 15% ocmasweeoca Henpopeazuposaswum seuwecmsa
npespaw,aemcs 8 AMMUdK, mo npumepHo 4Yepes 14—15 yuKao8 cymmapHoil 86ix00 rnpubauzumcs K
90%. 3mo yka3visaem HA 8AaMHCHOEe 3HAYeHUE peyupKynauuu 0418 NPOMblWAEHHbIX npoyeccos.]

K 3aBepweHuto npoeKkTa yyawmecAa BbIABAAIOT B3aMMOCBA3b MeXAYy MNOHATUAMMU XMMMUYECKOro
paBHOBECUA, TMMNTUPYIOLLETO BelleCTBa, BbIXO4a NPOAYKTa U MOBTOPHOrO LUKMKIa (peLI,MpKYJ'IﬂLI,MM), a
TaKKe 06bACHSAOT PONb XMMNYECKUX PaCYETOB B MPOEKTUPOBAHNN MPOMBbILLIEHHbBIX MPOLLECCOB.
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7-u PASOEN OpraHuyeckune coeguHeHUn

Kon- Pabouasn
Yue6HUK
Tema Ne HasBaHue BO TeTpaab
4Yacos (crp.) (cT
p.)
Tema 7.1 doccunbHoOe TONANBO 2 86 60
Tema 7.2 Yrnesoaopoabl. KpeKuHr 2 90 62
Tema 7.3 CnupTbl M KapHOHOBbLIE KUCNOTbI 2 95 64
Hayka, TexHon0orma, XusHb 1 98
MpoekT 1 99
O6ob6uLatownii ypoK (3akntoueHne 1 obobuiatouime 1 100 66
3a4aHuA)
MCO-1 1
BCEro 10

KpaTtkuit 0630p pasgena

B gaHHOM pasgene ydyawMmca NPeAcTOMT NMO3HAKOMUTLCA C COCTaBOM, CTPOEHWEM M CBOMCTBaMMU
OpPraHUYecKMX COeAMHEHNM, a TaKKe U3YYUTb OCHOBHbIE KNaccChl YrNeBoA0poa0B, HedTb U NMPOAYKTbI
ee nepepaboTKK, NPOLLECC KPEKUHTA, MOJIMMEPDI, @ TaKXKe OpraHMYecKkune BelecTBa ¢ GyHKLUMOHab-
HbIMM rpynnamu. B pasgene Ha KOHKPETHbIX MPMMEepPax PasbACHAETCS POJib OPraHUYECcKUX BELEeCcTB B
YKMBOM NpUpoae N UX NPUMEHEHNE B MOBCEAHEBHOM XU3HM U B NPOMbILLIEHHOCTH.

B pesynbTaTe M3yyeHUs pasgena yyalmeca 3HaKOMATCA C OpPraHMYecKMMK BeL,ecTBammn, 06bACHAIOT
B3aMMOCBSA3b MeKAY HEKOTOPbIMU CBOMCTBAMM YINE€BOA0POAOB M UX CTPOEHWEM, ONUCLIBatOT 061acTu
npumeHeHna HedpTenNpPoOLYKTOB U NOJIMMEPOB, @ TaK}Ke 00CYKAA0T SKOHOMUYECKUE, TEXHONOTMYECKNE
N 3KONOTNYECKME acneKTbl NPON3BOACTBA M MPUMEHEHUSA OPraHNYEeCKMX BELLLECTB.

B pybpuke “Hayka, TEXHONOIMA, }KU3HbL” paccMaTpUBaETCA PoJib NOJIMMEPOB B HallM AHKU. Yyalimecs
3HAKOMSATCA C MNOJIMMEPHbIMU MaTePUATaMM, MPUMEHAEMbIMWU NPU NPOU3BOLCTBE NAACTUKOBOW Tapbl,
CUHTETUYECKUX BOJIOKOH, MEAMLUHCKUX U3AeNUA, aBTOMOBWUAbHLIX LIWH, AeTanel 3N1eKTPOHHbIX
YCTPOWCTB M APYrMX NPOAYKTOB, 06CYKAAOT UX MPEUMYLLECTBA U TO BAUSAHMUE, KOTOPOE OHM OKa3blBaloT
Ha OKpyxatoulyto cpeay. OHU TakKe 0BMEHMBAIOTCA MHEHUSIMM O BaXHOM 3HayeHMM pa3paboTKu
nepepabaTtbiBaeMbix M BMopaszaraembix NOJIMMEPOB A/1A PeLleHMa IKOIOTMYeCcKux npobiem.

B pa3aene “MNpoeKT” yyalwmecs cpaBHMBAOT HA OCHOBE 3KCNepUMeHTa CBOMCTBA NpeaeibHbIX U
HenpeaenbHbIX yrnesoaoponos OHU UcCeaytoT SKCMePUMEHTAIbHbIM NYTEM B3aUMOAENCTBUE ITUX
BELLLECTB C BOAOM W paCTBOPOM NepMaHraHaTa Kanus, aHaAnsnpyoT NoNyYeHHble pe3ynbTaThbl U
YyCTaHaB/IMBAIOT B3aMMOCBSA3b MEKAY XMMUYECKMMU CBOMCTBAMM BELLECTB U CTPOEHUEM MOJIEKYI.
3Ta AeATeNbHOCTb CNOCOBCTBYET PAa3BUTUIO Y YUaLLMXCA HABbIKOB BeAeHUA HabntoAeHWN I, BblABUKEHNA
rmnoTes, NOCTPOEHMS BbIBOAOB, NPOBEAEHMA CPAaBHEHUI U NOATOTOBKMN Npe3eHTaL M.

BeepeHue B pa3gen

Bo BBOAHOM YacTM pasgena yuuTenb obpallaeT BHUMAHME Y4yalLMXCA Ha KAPTUMHKY W TeKCT,
npeacraBaeHHble B y4ebHUKe. B xoae obcyKAeHUA C yyalMmmnca yunTenb cooblaeT, yTo mHoroe m3
TOr0, YTO MCNONb3YETCA B NOBCEAHEBHOM KM3HM — MPOAYKTbI MUTAHWUSA, TEKAPCTBa, MOKOLLME CPeacTBa,
ofexaa, nocyaa U3 NaacTuKa, TONJANMBO, — COCTOUT M3 OPraHUYECKUX COeAMHEHWNI, N NoAYepPKMBAET
TECHYIO CBA3b OPraHUYeCKOM XMMWUU C KMBOW NPUPOAON, CeNbCKUM XO3AMCTBOM M COBPEMEHHbLIMU
TEXHOIOTUSAMMU.

3aTem yuuTenb MHULUMUPYET ObCYKAEHWEe BOMPOCOB, CBA3AHHbIX C NMPUMEHEHWEM OpraHUYECKUX
coeanHeHunin. OH obpallaeTcs K y4alMmca C BONPOCOM: “B Kakux ewé 06s1acmsax ucross3yromcs
opz2aHuYecKue sewecmsa?”’ Yyalmeca MoryT OTMETUTb B CBOMX OTBETaX, YTO OpraHMYecKne BeLecTsa
NPUMEHAIOTCA B TaKUX OTPACAAX MPOMbILAEHHOCTM, KaK NULLEBAA NPOMbILLINEHHOCTb, MeaULMHa,
NPOU3BOACTBO KOCMETUYECKUX CPE/CTB, CEe/bCKOe XO3AWCTBO, 3SHEPreTMka, TPaHCMOPT, a TaKKe
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ncnonb3ytoTca B 6bITy. 3aTem yunTenb cnpawmsaeT: “Kakue GyHKUUU B8bINOAHAIOM Op2aHuUYecKue
sewecmea 8 op2aHu3me Yyeso08eKa?” Yyalmeca MoryT OTBETUTb, YTO BEIKK, KUPbl U YrNeBoAbl CAYKaT
WUCTOYHMKOM 3HEPruMW, Y4acCTBYIOT B MOCTPOEHUMU KAETOK UM CMOCOBCTBYIOT Pa3BUTUIO OpraHU3ma.
ObcykaeHne npoaoskaetcs Bonpocamun “Kak ebl cdumaeme, Kakue npeomems! 8 sawem Oome
U320mossieHsbl U3 Mamepuasno8 Ha OCHOBe op2aHu4ecKux sewecms?” n “Kak ebl dymaeme, noyemy
OopeaHUYecKue seuw,ecmaa nosy4usau maxkoe WupoKoe npumeHeHue?” B Kauectse NpUmMepoB yyalumecs
MOTYT NPUBECTM MOCYAY U EMKOCTU U3 NAACTUKa, O4EXKAY, N1eKapCTBa, KpacuTenun, MotoLme CpeacTsa u
pa3/inyHbIe CMHTETUYECKMe MmaTepuasnbl. OHM MOTYT BbICKa3aTb CBOM CYXKAEHWs, CBA3aHHble C pas-
JIMYHBIMW CBOMCTBAMM OPraHUYECKUX BELLLECTB, JIEFKOCTbIO UX NepepaboTKn U NPUMEHEHUEM B MPOU3-
BOACTBE pa3HOOOpas3HOM NpoayKLMK. B 3aBeplueHne SUCKYCCUN yunTeb 0bpalLaeTca K yqawmmes ¢
Bonpocom: “He 6ydb opeaHUYeCcKUX 8ew,ecms, KaK U3mMeHUaacs 6ol HAWA No8ceOHe8HAA HU3Hb?"
BbicnywaB OTBETbI YYALLMXCS, Y4UTEb OTMEYAET, YTO MPU U3YYEHUUN AAHHOIO Pasfena OHM y3HatoT 06
OCHOBHbIX CBOMCTBaX OPraHWYeCcKUX COeAMHEHUN, yrnesofoposax, HepTM U NpPOAYyKTax ee
nepepaboTKM, MNpoLecce KpPeKWHra, Noavmepax, OpraHMYecKMX BewecTBax € QYHKLMOHANbHbIMU
rpynnamu, a Tak»Ke NO3HaKOMATCA C POJIbI0 OPraHUYECKMX BELLLECTB B COBPEMEHHOM KU3HW, 0bnacTaMum
UX NMPUMEHEHUA U UX BO3LENCTBMEM Ha OKpY}KatoLlyto cpesy. Janee yuntenb nepexoauT K nepBoi
Teme pasgena.

doccunbHoe Tonamso (2 yaca)
® YyebHuK: cTp. 86
e Pabouas TeTpaab: cTp. 60

Tema 7.1

MopacTtaHagapTbl 9-1.2.1

Llenn obyyeHus OnucbIBaeT v NoAacHAeT BUAbl GOCCUABHOrO TONIMBa U 061aCcTU KX
NPUMEHEHMUS.

3HaeT KNnaccobl YrnesoAopos0B M NOA6MPAET K HUM NPUMEPbI BELLECTB.
OnucbiBaeT npouecc GpakUMOHHON ANCTUANALUN HEDTU U 06BACHAET
NPUHLMN paboTbl PPaKLUNMOHHOM KOMOHHBI.

ConocTaBnseT HepTAHbIE PPaKLMM M 061aCTU UX NPUMEHEHUSA, PACKpbIBaeT
posib HePTENPOLYKTOB B KMU3HU Ye/I0BEKA.

Hasbikn XXI BeKa HaBbIKM KPUTUYECKOTO MbILIAEHMA, aHAANTUYECKOTO MbILLIEHUA, PELLEHNA
npobnem, BeAeHUA HauHbIX UCCNEA0BaHUI, KOMMYHWKALMK, aHann3a u
WHTepnpeTaLmMm MHPOpMaL MK, MPUHATUA PeLleHUi, COTPYAHUYECTBA,
NpoBeAEeHUA NPe3eHTaLNN, SIKONorMYecKas rPaMoTHOCTb, HaBbIKK
TBOPYECKOrO M MHHOBALLMOHHOIO MbILWEHWA, OTBETCTBEHHOIO NOBEAEHMUA U

camoperynaumm
BcnomoratensHblie MnakaTbl M NOCTEPbI, UANKOCTPUPYIOLLME HEDTAHBIE MECTOPOXKAEHUA U
cpeacTea HedTenepepabaTbiBatoLLMe 3aBOAbI, 06pa3Lbl GOCCMALHOMO TOMMBA, CXEMbI

W AmMarpammel, oTpaxkatowme GpakLMOHHYIO AUCTUANALMIO HedTH, mMoaenb
WM MAKET KOMIOHHbI A1 GPaKUMOHHOM ANCTUANALUM HedTU, 0Bpa3Lpbl Nan
n306parkeHna HedpTeNpPoayKToB (6eH3MHa, AM3eNbHOrO TON/IMBA, CMA30YHbIX
macen, butyma u ap.)

KpaTkuii nnaH ypoka

Motusauusa. ObcykaeHne poan GocCUNbHBIX TOMIUB B MOBCEAHEBHOM KU3HU, UX MPOUCXOKAEHUSA U
NPUMEHEHUA.

O6bsAcHeHue. PasbAcHeHWe NpUpPobl, Npouecca 06pas3oBaHua U obnacteli npuMeHeHUsA GOCCUNBHOTO
(Mckomaemoro) TonaMBa, ONMcaHWe COCTaBa M CBOMCTB Yr/1eBOLOPOAOB M PAacCMOTpeHMe HepTH Kak
CMECU pasnunyHbIX yrnesozoponos. Ob6bsAcHeHMe npouecca GPakLMOHHON AUCTUANAUMKU HedTU U
npuHumMna paboTbl GppPaKLMOHHON KONOHHbI, CONOCTaBAEHUE cocTaBa HedTAHbIX GPaKLUNA, UX CBOMUCTB
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n obnactent npumeHeHnA. O6bACHEHNE B3aMMOCBA3N MeXAY YMC/IOM aTOMOB Yrieposa B MOoJIeKyiax
YrNeBoAopPOA0B MU TEMMNEPATYPOM KUMEHUSA, TETYYECTbIO U FTOPHOYECTbIO HEPTAHBIX PpaKLUiA.
UccnepoBaHue. MccnepgoBaHue OMbITHBIM MyTem npouecca GPaKkUMOHHON guctunnaumm Hedtu;
HabnogeHWe 3a pasgeneHnem HedpTU Ha pasanyHble GppPaKkLMM B PasHbIX MHTepBasax TemnepaTyp.
CpaBHeHMe TaKUX CBOMCTB NOMy4eHHbIX PaKUmiA, KaK LBeT, 3anax, TeEKY4YecCTb, IeTy4ecTb U TopioYecTb,
YCTaHOBAEHWE CBA3WN MeXKAY YKa3aHHbIMM CBOMCTBAMM M Pa3MeEPOM MOJIEKY/1, @ TaKXKe YUC/IOM aTOMOB
yrnepoga B 3TUX MOJIEKYNaX.

3akpenneHue. YuebHuk: 3ag. No1-3. PT: Nel1-6.

OueHunaHmne. KommeHTMpoBaHMe BUAOB GOCCMABHOMO TOMIMBA M 06/1aCTeN UX NPUMEHEHWSA, NMpoLLecca
bPaKUMOHHOWM AUCTUANALMKM TONMBA U NPUMHLMMA PaboTbl GPaKLMOHHOW KONOHHbI, CONOCTaB/EHME
HedTAHbIX dpaKkumMii U obnacTeit UX NPUMEHEHMUS.

B Hayane ypoKa yuntesnb KOHLEHTPUPYET BHUMAHME YHALLMXCA HA NPeACTaB/EeHHbIX B
yyebHUKe TeKcTe U pucyHke. OH OTMeYaeT, YTO 3HAUYMTe/IbHAA 4YacTb SHEPTUK, KOTOpylo AtoaM
MCNONb3YIOT B NOBCEAHEBHOMN }KM3HM, NonyvaeTca u3 GoccMnbHOro Tonamea, obpasosaBluerocs us
OCTATKOB PACTEHUM U KMBOTHbIX, XXUBLUMX MUIIMOHbI IET Ha3a. Ha ocHoBe NnpuBefeHHbIX Ha PUCYHKe
OaHHbIX 0bcyxpaetca fona  (GOCCUAbHOTO TOMAMBA B  MWUPOBOM MNOTPEDNEHUM 3HEpPruuM U
NoAYepPKUBAETCA, YTO OHO SABAAETCA HEOTbEMJIEMOM YacTbld COBPEMEHHOW KMU3HW. YuuTenb
obpallaeTca K yyawmmca ¢ ABymMA BONPOCaMW, NPUBEAEHHbIMWU BO BBOAHOM 4acTu: “Kakue eudel
monauea omHocamcs K ¢hoccunoHomy monaugy?”, “Kak oHu 06pa308asucs ?” Yyalmecs oTBeYaloT Ha
5TW BOMPOCHI, ONMPAACb Ha 3HAHMWA, NOJyYeHHble UMW B MPeAblayLUMX Knaccax M noyeprHyTble 13
NoBCeAHEBHOM }KM3HU. Yyallmeca OTMeYatoT, YTO K pOCCMAbHOMY TONNBY OTHOCATCA Yroab, HedTb U
NPUPOAHBIM a3, KoTopble 06pa3oBasncb B Heapax 3emM/n B pe3y/abTaTe NpeBpalleHUit OCTaTKOB
PacTEHUN U KMBOTHbIX, }KMBLUMX MWIMOHBI NeT Has3ag, Noj BO3AEeWCTBMEM BbICOKOrO AaBAEHUA U
Temnepatyp. ObcyKaeHue npoaos/KaeTcs BONPocom “/1asa Kakux uHbixX yeaeli ucnonszyromcs amu
8udbl monnauea?” MposacHaeTca, 4To GOCCUIbHOE TOMIMBO UCMOJIb3YeTCA He TOIbKO A1A NoaydYeHus
SHeprun, HO W AN WU3rOTOBJIEHMM MJIACTMACC, CUHTETUYECKUX BOJIOKOH, NEKApCTB, KpacuTesen,
yoobpeHuit 1 apyrux npoayktos HedTexumumn. A Ha Bonpoc “Ymo e8bi 3Haeme o nepepabomke
Hepmu?” y4yalimeca MoryT AaTb pas/iMiHble OTBETbI (K Npumepy, Npu nepepaboTtke HedTU nonyyatoT
6€eH3MH, AuM3enbHOe TOMJIMBO, KEPOCUMH, MA3yT M APYryi0 MONE3HYI NPOAYKLMIO, TaKxKe HedTb
MCMNONb3YyeTCs B MPOM3BOACTBE PA3/INMYHbLIX MPOAYKTOB XMMNUYECKON NPOMbILIIEHHOCTU U T.4,.)
0606L1B OTBETbI YHaLLMXCA, Y4UTENb 3HAKOMMUT UX C NOHATMEM “HeBO306HOBNAEMbIe
pecypcbl”. OH NOACHAET, YTO B pe3ynbTaTe CTPEMUTENbHOTO NoTpebieHns HedTn ee 3anacbl ogHaKAbI
WCCAKHYT. 3aTemM y4yuTenb NEPexoauT K PAacCMOTPEHMIO MOHATUN “OpraHuMYeckue coeguHeHus” wu
“opraHunyeckne BelwectBa”. [lOCKOMBbKY B CTaplwux Kjaaccax npegnonaraetcs yraybaeHHoe
paccMoTpeHne 3TUX NOHATUM, yunTenb NPeacTaBAsfeT UX B yNPOLEHHOM BUAE U cOOBLLaET, 4To B 3TU
BELLECTBA COAEPKAT B CBOEM COCTaBe yrnepos v sogopos. OH OTMeYaeT, YTO HEKOTOpble U3BECTHbIE
yyalLmMmcs BelecTBa (MeTaH, 3TUNOBbIN CNUPT, aLEeTOH, FHOK03a, YrAeBoabl, 6e/KK, KUpbl) OTHOCATCA
K OpraHM4ecKkMm BelLecTBaM. [lo BHUMaAHMA yYalwmxca AOBOAMUTCSA, YTO BELLECTBA, COCTOALME TONbKO
Wb 13 yrAepoaa U Bo4opoaa, Ha3blBatoTCA YrNeBO40POAAMM.

[Janee yunTenb HanpasnaeT BHUMaHMWe yyawmxca Ha 610k “deatensHoctb”. B xone
OCYLLECTBNEHUA UCCNeA0BATENbCKOW AEATENbHOCTU  yyalmeca HabawoaaloT, Kak MNpoucxoaut
pasgeneHune HedTU Ha pasnUHbIe NPOAYKTbLI (bpaKkunmn) metTogom GpakLMOHHON aucTUANAUMK. Ana
3Toro cobupatoT Nnpubop AN ANCTUNNALMKN, HAIUBALOT B KPYTI0A0HHYIO KONBY HedTb M OCTOPOXKHO ee
HarpeBatoT. Kuakume GppaKkLmm, BbIKMMAKOLWME B PA3IMYHbIX TEMNEPATYPHbIX MHTEPBanax, cobupatoT B
OTAENbHYI nocyAy, nocie 4Yero M3MepAalT 0O6bem MOoJyYeHHbIX MNPOAYKTOB. HuKe noKasaH
NPUMepHbIA 06BEM U LLBET NOJIYYEHHbIX GPaKLUNA:

- 80
I = 40 0
20
. 5

4]

150



3aTem CPaBHMBAIOTCA TaKMe XapaKTEPUCTUKU MPOLAYKTOB, KaK TEKYYECTb U roploYecTb:

OpraHusyeTca obcyKaeHne BonpocoB “Kunena au Hegpme ripu nocmosaHHol memnepamype? loyemy ?
B Kakom memmnepamypHOM UHmMepaasae 06vbém noay4yeHHo2o npooykma bbisa 6oabuie, Yem y Kauoozo
U3 ocmasbHbIX NPodykmos? Ymo ebl 3amemusnu npu cpasHeHUU mekydecmu npodykmos? Kakol u3
npodykmos 6osee semyy? K KGKoMy 8bi1800y 8bl MpuUWAU Mpu CPABHEHUU 2oproYecmu npoodykmos?”
Yyalimecs ycTaHaBAMBAOT, YTO HedTb KMMUT He MpU MNOCTOAHHOM TemnepaTtype, a B PasUYHbIX
TemnepaTtypHbIX WHTepBanax. Mcxoaa w3 HabawAeHW, ydyalipmeca OTMEYaloT, YTO NPOAYKTbI,
BblAENAOLWMECH NPU HU3KUX TemnepaTypax, OTINYaTcs 6oblielt eTy4ecTbio U roploYecTbio, Toraa
Kak MNPOAYKTbl, BblAenawlmMeca nNpu BbICOKMX TemnepaTypax, MeHee /eTyyn U XapaKTepusyroTcs
60/bluel BA3KOCTbIO.

(0]53:3: (04017138 YynuTenb ob6ob6uiaeT OTBETbl y4yalimMxca U
OoTMeyaeT, 4YTo HedTb npeacTaBnseTr coboil cmecb

YrneeBogoponoB C pPasinYHbIMKM TemnepaTypamu KuneHus,
ee pasgenAlT GpakUMOHHOW AUCTUANALMEN Ha Takue
NPOAYKTbI, Kak 6@H3UH, KePOCUH U An3eNbHOe TONANBO U Ap.

PaduHUpoOBaHHbIN
ras

o
3aTem yuyuTenb CoobLlaeT, YTO B MPOMbIWNEHHOCTU 3TOT g 5(5:33::”“)
npouecc ocywecTsanaetTcd Ha (GPaKUMOHHON KOJIOHHE, §§ Hadra
packpbiBaeT CYLLHOCTb npouecca bpaKkLMOHHOM % §
ANCTUANALMKN M MOACHAET, YTO B XOA4e NPOoLEecca NpPoMCXoauT 22 Hepoans
pasfeneHne BeLWeCTB, BXOAALWMX B COCTaB HedpTu, no %I?E Tlsensos
Temnepatypam KuneHua. Yuutenb nNpuBAEKaeT BHUMaHWe ég TONAMEO (Fazoiinb)
yyalmxca K CTPOEHMIO  PPaKUMOHHOM  KOJIOHHBbI, 3 CMa30uHble
noayepKMBaeT, YTO TeMnepaTypa B HUMKHEN YACTU KOMIOHHbI macna
Bbille, Yem B BepxHer 4vacTu. Yumtenb oOO6DBACHSET, 4TO Masyt
BELLECTBa C MOJIEKY1aMMN MaJIOro pasmepa KOHAEHCUPYIOTCA
B BEPXHEMN YacTu, a BELWECTBA C KPYMHbIMW MOJIEKYNAMU — B -

HUMKHEN 4aCTU KOJIOHHbI, B pe3ynbrate 4Yero noay4yaroTcA

DpaKuMOoHHanA
pa3nnyHble d)paKLI,MM Hed)TM. [anee yyawmeca aHanmsnpyoT KONOHHA

npueegeHHble B Tabauue (cTp.88) dpaKumm, YMCNO aTOMOB
yrnepoaa B MONEKYNaX BELECTB, COCTAaBAAOWMX paKkumm, 061acTy X NPUMEHEHUA U Ha 3TOM OCHOBE
06cyKOaloT 3HauyeHWe HedTenpoayKTOB B NOBCEAHEBHOM KM3HWU. B LoN0NHEHWE yunTeb COObLaET,

yTo C yBe/NMYEHMEM 4yMcna aTOMOB Yriepoda B MOJEKynax yrn1esBoAopoAoB, BXOAALWMX B COCTaB
HedTAHbIX dpakuuii, Temnepatypa KnunexHua dpakuyuii nosbiwaercs. OAHOBPEMEHHO YMeHbLUaeTcs
TEeKy4ecTb U NeTydyecTb 3TUX BELeCTB, 3aTPYAHAIOTCA WX BOCM/JamMeHeHWe W ropeHue. lostomy
CMa304Hble Macna U MasyT B OT/IM4Mne OT BeH3nHa U KepocMHa He UCNO/b3YIOTCA B KayecTse TOMAuMBa,
a NPUMEHSAIOTCA B OCHOBHOM A/1A MHbIX LieNei.

m Yuutenb npeasiaraeTt ydalMMca BbINMOMHWUTL 3aAaHnA, NpeacTas/ieHHble B pybpuke
“MpUmeHnTE NoNlyYeHHble 3HaHMA”. B aTom 6710Ke AaHbl TPU 3a4aHUA. ITUMK 3a4aHNA NPOBEPAETCA He
NPOCTO YMEHME Yy4aluxca BOCMPOM3BOAWUTL GaKTbl, a  MpeXae BCero HaBblKM OCMbICIEHUA,
NPUMEHEHUA 3HAHWIA, NPOCNEKUBAHUA NPUYMHHO-CNEACTBEHHbIX CBA3EMN M KPUTUUYECKOTO MbIL/IEHUS.

1. YTO M3MEHUTCA B HALLEWN }KU3HU, ECAN UCCAKHYT 3anacbl HepTH?
[Omeem. Ha amo 3a0aHue moaym 6bimb OaHbl pa3Hblie omeemel. Hanpumep:
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- bydem 3ampydHeHa deameanbHOCMb MPAHCIOPMA U3-30 HEBO3MOXHOCMU oay4ams 6eH3UH
u dusenbHoOEe Monaueo.

- Ymenobwamca obvemebl npoussodcmea usdenull U3 NAACMUKA, CUHMEMUYECKUX B0/I0KOH,
HeKomopbix fieKapcme U 0pyaux npodyKkmoes Hegpmexumuu.

- bydem pazsusambcs pa3pabomka anbmepHamMUBHbIX UCMOYHUKO8 3HepauU.

- bydem u3syuyeHa 803MoXHOCMb 60s1€e WUPOKO20 UCMOMb308AHUA Opyaux 8U008 Cbipbsa U m.o.]

2. KaKas 13 ppaKkunit 3aiMmeT 6onblumin 06 bEM Npu paBHbIX maccax beH3MHa U KepocrHa?

O6ocHyiMTe cBOW OTBET.

[Omeem. lMpu oduHakosol macce obvem beH3UHA OKaxcemcs 6osbue, MaK KaK naom{ocme 6eH3uHa
MeHble NAo0MHOCMU KepocuHa. lpu pasHbix Maccax eewiecmeo ¢ MeHswel NaAo0mHoCcmeoto 3aHUMaem
b6onbwuli o6vem.]

3. Kak Bbl gymaeTe, NoB/UAET /I Ha KAYeCcTBO NPOL,Ecca yMeHbLIEHME BbICOTbl GPaKLNMOHHOM
KO/MIOHHbI? [oyemy?

[Omeem. [lpu ymeHbUWeHUU BbiCOMbI (PPAKYUOHHOU KOAOHHbI bydem 3ampyoOHAMbCA 4YemKoe
pasoeneHue ¢pakyuli. 3mo cBA30HO C 803HUKAOWUM HEO00CmMamKom MaAoudooK 0414 KOHOeHcayuu
napos. B pe3yabmame CHU3UMCA 4ucmoma rosayYeHHbIX pooyKmos U, Kak caedcmaue,
agppekmusHocmMeb hpakyuoHHol ducmunnsayuu.]

I 171:7V 17138 Ha 3TOoM 3Tane ypoKa yunteNb NPOBOAUT 0BCyKAEHME BOKPYT BONPOCOB U3 Py6pUKK
“NMpoBepbTe NoAyYeHHble 3HaHMA”. DTUMM BOMNPOCAMM NPOBEPSAETCA B NEPBYI0 oyepenb YCBOEHWE

YYaLWMMUCA 3HAHUIN U MOHUMAHME KHYEBbIX MOHATUMN.

1. Kakune BnAabl TonanBa Ha3blBatOT GOCCUAbHBIM TONANBOM? [NA KaKMX Lienen NCnosib3yeTcs
doccnnbHoe TonAneo?

[Omeem. K ¢hoccunbHbiMm omHocamca eudbl monauea, obpazosaswiuecs U3 oCmaHKoe pacmeHul u
HUBOMHbIX, HUBWUX MUAAUOHLI Aem Ha3a0. K npumepy, yeons, Hedpmb U npupolHbil 2a3. OHU
MPUMeHAMCcA 8 npoussoocmee snekmpu4veckol sHepauu, Ha mpaHcrnopme, 0718 OMOnAeHUA HUAbIX
30aHul U npu Uu320mMosseHuUU pasauvHol npomeliwaeHHol npooyKyuu. |

2. Moyemy HedTb Ha3bIBAOT HEBO3OOHOBAAEMbIM pecypcom?

[Omeem. 3mo ceAa3aHo ¢ mem, Ymo Ha obpaszosaHue Hedpmu yxo0am MUsAUOHbI Aem, a no mepe
nompebseHuUs Heghmu eé 3anacbl UCMOWAMCA U He CIoCObHbl BOCCMAHOBUMbLCA 8 MeYeHUE HU3HU
00HO020 NMOKoMeHUA.]

3. Y70 Takoe yrnesogopoabl? Kakme 13 M3BECTHbIX BaM BELLECTB OTHOCATCA K yrn1esogopoaam?
[Omeem. OpzaaHuuyeckue coeduHeHuUs, cooepxcaujue 8 CBoem CoOCMase MosbKO AUUb AMOoMbl
yesniepoda u 800opoda, Hasvlearomcea yesesodopodamu. B kauecmese npumepa yeneso0opo0os
MOX}CHO HA38AMb MEMAH, 3MaH, NPornaH, 6ymad, amuseH u ayemusieH.]

4. Kak npoucxoant dpakumMoHHas AUcTuanauma Hedptm? Kakme npoayKTbl NONyYatoTCsa B X04e 3TOro
npouecca?

[Omeem. [pu ¢pakyuoHHOU oucmunaayuu Heghmb Hazpesarom, ecsedcmeaue Ye2o exoodsujue 8 ee
cocmas sewjecmea pasodesnaromcsa 8 3agUCUMOCMU Oom UX memMmnepamyp KuneHus. /lezkue gpaxkyuu
KOHOeHcupyromcs 8 s8epxHeli Yacmu KOsIOHHbLI, a maxcenvie — 8 HuUMHel. B pe3ynsmame 0aHHO20
npoyecca noay4arom HegmsHsle 2a3bl, 6eH3UH, Hapmy, KepocuH, u3esnbHOe Morau8o, CMA304Hble
macaa, mazym u bumym. ]

dopmaTuBHOE OL,€HUBAHUE

Kputepum oueHnBaHuA Marepuanbl oLeHMBaHUA
Ob6bsACHEHWe BOMPOCOB, CBA3AHHbIX C $OCCUNbHBIM MoTuBaLms, AeaTeNbHOCTb, OMNPOC,
TONANBOM M 0BNACTAMU €ro NPUMEHEHMUS. 3aKpensieHve, 3a4aHun

OnucaHue npouecca GpakLUMOHHOM AUCTUANALMKN HedTU U | [LleaTenbHOCTb, ONPOC, 3aKpenieHne, 3a5aHus
0b6bACHeHMEe NpUHUMNG paboTbl GPaKLUMOHHOM KONOHHbI.
ConocTaBneHue HedTAHbIX dpaKLmii u obnacTen nx MoTuBaLmA feATeNbHOCTb, OMNpoc,
NpYMeHeHUs. 3aKpensieHve, 3a8aHus
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Yrnesopgopopabl. KpekuHr (2 yaca)

® YyebHuK: cTp. 90
e Pabouas TeTpaab: CTp. 62

Movzu 7.2

MNopactaHpapTol 9-1.2.2

Lenn obyyeHun XapakTepusyeT yrnesonopoabl MO UX COCTaBy U CTPOEHMUIO.
CpaBHMBaET a/iKaHbl U aNKeHbl, NPUMEHAET UX 0bLmne popmynbl U
pasnnyaeT npeaenbHble U HenpeaenbHble YrAeBoaA0poabl.
O6bACHAET CYLLHOCTb M 3HAYEHNE NPOLECCa KPEKUHTA.

OnucbIBaeT peakumo NOMMeEPM3aLNKN U pa3baCHAET obaacTu
NPUMEHEHMA NONUMEPOB.

Hasbikn XXI BeKa HaBbIKM KPUTUYECKOrO MblLAEHUA, aHA/IMTUYECKOrO MblLWNEHUA,
peweHus npobsiem, BeAeHMA NCCNef0BaHMIA, aHannsa un
WMHTEPNPETMPOBaHMA MHGOPMALUMN, KOMMYHUKALMW, NPUHATUA PELLUEHNN,
TBOPYECKOIO0 M MHHOBALMOHHOIO MbILUEHNSA

BcnomoratensHble Moaenu MoneKkyn ajlkaHoB M aNKeHOB, CXeMbl, OTobpakatoLiue
cpeacTea npoueccbl HepTenepepaboTKM U KpeKnHra, obpasubl M3aenunii us
NnaacTMka, MMHepasibHaA BaTa TONWMHOM 3—4 CM, OKCUA, aIlOMUHUA,
npobupKuM, NpobKa, ra3ooTBoAHan TPybKa, CTEKNAHHBIN cocya, BoAaa,
LITAaTUBbI, CNMPTOBKA, CMAa304HOE Macno

INeKTPOHHbIe pecypchbl

KpaTKuit nnaH ypokKa

MotuBauuma. lposBeseHne 06CYXKAEHUN OTHOCUMTENIbHO poan GeH3WHa B paboTe TPaHCNOPTHbIX
CpeacTB, cnpoca Ha HedpTenpoayKTbl U cNocob0B NOBbILWEHUS BbixoAa OEH3MHA.

O6bacHeHue. PasbAcHeHMe noHATUA “yraesogoposbl”’, OnucaHue CTPOEHUA alKaHOB U a/IKEHOB U UX
obwmx popmyn. CpaBHeHMe MNpenesibHbIX U HenpeaesbHbIX Yr1eBoA0POL0B, Pa3bsiCHEHME CBA3MU
MeXAy MX CBOMCTBAMM U CTPoeHMeM.O6bsACHEHWE CYLLHOCTM MpOLLecca KPEKWHra, XapaKTepucTuKa
NPOAYKTOB, 0bpasyloWwmuxca B pes3y/nbTaTe KpeKMHra. PasbACHeHMe cmbic/ia MOHATUMIA “peakums
nonvmepusaumnn”, “nonumep” n “moHomep”, onncaHMe Nosy4eHUa NoansTUNeHa u obnacten ero
npUMeHeHus.

UccnepoBaHune. MccnenoBaHue npouecca KPeKUHra Ha ocHoBe /1abopaTopHbIX 3KCMEPUMEHTOB U
N3y4YeHne CBOMCTB NOJyYEHHbIX NPOAYKTOB.

3akpenneHue. YuebHuk: 3aa. Ne1-3. PT: No1-8.

OueHuBaHuMe. XapaKTepUCTMKa yr1eBoAopoA0B Ha OCHOBAHMM UX COCTABA M CTPOEHMSA, CONOCTaB/IEHME
a/IKaHOB W aNKEHOB, NMPUMEHEHME NX 06LLel GOPMYbl, BbISBAEHME PA3IUUYUN MeEXKAY Npese/ibHbIMU
M HenpeaenbHbIMU YrNeBOLOPOLAMMU,00bACHEHNE CYLWHOCTM W 3HAYEHUA NpPOLLecca KPEKWHra,
KOMMEHTUPOBAHNE peaKkLMm NoNMMeEPU3aLNN U 0bnacTe NPUMEHEHUA NOIMMEPOB.

B Hauyane ypoKa yuuTenb HanpaBAsAeT BHMMaHME yYalMXCs Ha KAPTUHKY U TEKCT,
npeacTaBneHHble B y4ebHMKe. OH OTMEeYaeT, YTO B COBPEMEHHOM MUpeE eXeAHEBHO COBepLIatoT
OBVXKEHWE MWANMOHbI aBTOMobUAel, aBTobycoB, rpy30BbIX MaLUMH, MOPCKUX CYL0B U CaMONETOB.
Bonblias yacTb 3TUX TPAHCNOPTHBIX CPEeACTB UCNO/b3YeT ANA CBOel paboTbl TONAUBO, NOJydaemoe u3
HedTU. YunTeNb OTMeuaeT, YTo KoanMyecTBOo OeH3uHa, Nosy4yeHHOro B pe3ynbTaTe ¢GpaKUMOHHOWM
anctunnauumn Hedtu, CoOCTaBAAET ANLLb ONpeaeneHHY0 YacTb obuero o6vema HedTU. B TO e Bpema
CTPEMUTENbHBIN POCT YMcna aBTomobwuiel BeAeT K yBeAMYEHUIO NOTPebHOCTM B MPOM3BOACTBE
6eH3nHa. Yuntenb obpallaeTca K Knaccy ¢ BONPOCOM M3 BBOAHOM 4YacTu Tembl: “K uemy npusedém
npouzsodcmeo b6eH3uHa 8 HeAoCMAamMo4Hbix 06BEMax?” Ydyalwmecs MoryT OTBETUTb, YTO BO3HUKHYT
nepebou B paboTe TpaHCNOPTA, 3a4EPKKM B NepesBUNKEHMM NtOL4EN U NepeBO3Ke rPy30B, YTo B UTore
OTPMLATE/IbHO CKAXKeTCA HAa SKOHOMWMYECKOW AeATeNbHOCTU. 3aTem y4yuTenb crnpawunsaeT: “Kak abl
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dymaeme, 00CMAMOYHO AU O/F MAKO20 KosauvYecmsa mpaHcrnopma 6eH3uHa, noay4yaemoz20
¢parkyuoHHol ducmunnsayueli Hegpmu?” B pesynbtate 06CYKAEHUA NMPOACHAETCA, YTO KOMYECTBO
6€eH3nHa, nony4yaemoro ns HedpTH, OrpaHMYEHo, U 41A YA0BAETBOPEHMA PACTYLLEro cNpoca BO3HMKaeT
noTpebHOCTb B pa3paboTKe AONO/HUTENbHBIX CNOCOO0B ero nosydyeHusa. ObcyaeHne NpoaonKaeTcs
Bonpocom “Ymo 6bi 8bl npedaoxcunu 001 yseauveHus rpouzsodcmea beH3uHa?”’ OTBeYas Ha 3TOT
BOMNPOC, y4almeca MOryT BbICKa3blBaTb Pa3/INUHbIE CYXKAEHUS.

(o]0 (0[5, 1718 O606WWMB OTBETHI YUHaALLMXCA, yUUTENb 0BBACHAET, UTO BEH3UH COCTABAAET NULIb OKONO
20% ob6bema NpoAyKTOB, NOAYHAEMbIX NPU ANCTUANAUMMK HEDTU. YUNTbIBAA BbICOKMI CNPOC Ha BeH3WH,
ONA yBenndeHun ero Bbixoga (NpumepHo Ao 70%) apyrve HepTenpoayKTbl NOABEPratOTCA BTOPUYHOM
nepepaboTKe. B xo4e 3TOro npouecca BeWecTsa, COAEPKALLMXCA B HepTeNpoayKTax, npeTteprnesatoT
pasnnyHble NpeBpaleHna ¢ 06pasoBaHMEM BELLECTB, COOTBETCTBYHOLLMX COCTaBY BeH3uHa. Yuntenb
HanpaB/AseT BHUMaHWE yyalLmMxca Ha cocTtaB HedpTU. OH COOBLLAET, YTO K BaXKHEWLWMM BeLLeCTBaM B
coctaBe HedTU OTHOCATCS aNKaHbl. YUMTENb HANOMMHAET YYaLLMMCA O METaHEe — BELLLECTBE, 3HAKOMOM
WM Mo y4ebHMKaM gna npenblayLwmx K1accoB U ABNAOLWMMCA NPOCTENLIMM NPeaCcTaBUTENIEM aIKAHOB.
3aTem yunTenb 06bACHAET, KaK Ha ocHoBe rpaduyeckoin Gopmysibl MeTaHa COCTaBAATb rpaduyeckme
bopMynibl MpoUMX askaHOB (Hanpumep, 3TaHa W nponaHa). HeT HeobxoAUMMOCTM COCTaBAATb
rpapuyeckne opmynbl AnA nNpeacTaBUTENEN aNKAHOB C YeTbipbMA U 6osee aTOMamKu yrneposa B
monekyne. C cOCTaBOM U CTPOEHMEM STUX BELLECTB y4alMecAs MO3HAKOMATCA B CTaplUMX Kaaccax.
YunTtenb nogyvyepKMBAET, UTO KarKAabl MNOCAeAyIOWMI YNeH Kaacca anKaHoB OTAMYaeTcs oT
npeablayLiero Ha oguMH atom yraepoga W asa atoma Bogopoga (rpynny CH»). Ha ocHoBaHuu aToW
3aKOHOMepHOCTW onpeaensetca obwaa dopmyna ankaHoB — CyHap.z. Yunteno obpalaet BHMMaHue
YYaLMXCA Ha CBA3M MeXAy aToOMamu yrnepoga, coobliaeT, Yyto mexKay YrnepoaHbiMM aTOMamu B
MOJIEKY1aX a/IKAHOB COA4EPKATCA TO/IbKO OANHAPHbIE CBA3W, U OTMEYAET, YTO MMEHHO NO3TOMY asiKaHbl
Ha3blBalOT Npege/ibHbIMU (HACbIWEHHbIMK) yraesogopogamu. Mcnonbays obuuyio popmyny ankaHos,
yyalmecs onpegensaoT popmynbl byTaHa, MeHTaHa, rekcaHa 1 rentaHa.

3aTemM yuuTenb npeanaraeT yYalMMCA MbICIEHHO OTHATb OT KaXKAoro aToma yrniepoaa B MoJeKyse
3TaHa Mo O4HOMY BOAOPOAHOMY aTOMy M 3anucaTb MexAy aToOMamu yrnepoaa ABOMHYIO CBA3b.
YcTaHaBMBaeTcA, YTo B pe3yabtate obpasyerca yrnesogopod popmysnbl C;Hs. OTmevaeTcs, yto aToT
YrneBogopos, HasblBAeTCA 3TUNEHOM (3TEHOM). YUnTe b NOSICHAET, YTO YI/1eBOA0POAbI, COAEpIKaLLme
OfHY [BOMHYIO CBA3b MeXAy aTOMamMu Yriepoga, HasblBalOTCA askeHaMWu. ANIKEHbl — 3TO
HenpegenbHble yrnesogopoabl ¢ obuelr dopmynoit CyH,,. YumTeno oOBACHAET, KaK COCTaBUTb
rpapuyeckyto popmyny nponuieHa Ha OCHoBe rpaduyeckolt Gopmynbl 3TUAEHA. 3aTeM yuuTenb
npeanaraeT y4yalwmMca COCTaBUTb, UCXOaa U3 obein dopmynbl aiKeHOB, MONEKYAAPHbIE OopMybl
6yTeHa, neHTeHa, rekceHa W renteHa. OAHAKO HeT HeoHXOAMMOCTM PaA3bLACHATL Yy4yalMmcA
rpapuyeckne Gopmysbl STUX aIKEHOB, MOCKObKY UX U3yYeHMe NPesyCMOTPEHO B CTapLUMX Kaaccax.
Yuntenb NnpoBoAUT CPaBHEHME U KOMMEHTUPYET CXOAHbIE U OTINYUTE/IbHbIE 0COBEHHOCTM a/IKaHOB U
ankeHos. COBMECTHO C y4alLMMMUCA NPUXOLAUT K BbIBOAY, YTO 062 KNacca OTHOCATCA K Yr1eBoaopoaam,
OLHAKO a/JikaHbl COAEpPKAT MeXAy YrnepoAHbIMM aTOMaMW TO/MIbKO OfMHapHble CBA3W, TOrAa Kak
a/IkeHbl cogep)KaT B MOJIEKY/laX OAHY ABOMHYI CBfi3b. TaKoe pas/ivinme B CTPOEHWM OKasblBaeT
B/IMSTHNE U HA WX XMMMYecKue csoicTBa. [Janee obcyxkaaloTca HekoTopble obuimne ¢pusmyeckme
CBOWCTBA YrNeBoAoponoB. YuuTenb OTMeEYaeT, YTO Yr/ieBogopoAbl HEpPacTBOPUMbI B Boge U
60NbWKNHCTBO M3 HMX 06/M1a4atoT HENPUATHLIM 3anaxom. C yBenMYeHUeM Yncia aTOMOB yrieposa B
MOJIeKyNax YrneBoAOPOAOB BO3PACTAlOT WX TemMnepaTypbl KMMEHWs W NNOTHOCTb, Habatogaetcs
M3MEHEHMEe WX arperaTtHoro cocTosiHMA. Yrnesogopogbl C MajblM Pamepom MOJEKYN HaxoasaTcA B
rasoobpasHoOM, C MOJIEKY/IAMMU CPEAHUX PAa3MepoB — B XKUAKOM, @ C KPYMHbIMM MOJIEKYNaMU — B
TBEPAOM COCTOAHUMU,

3aTeM yyuTeNb OTMEYaeT, YTO YI/IeBOAOPOAbl ABASIOTCA FOPHYMMU BELLECTBAMM, M Ha Mpumepe
peakuumn ropeHmna MeTaHa MOKasblBAEeT, YTO MpPM MOJHOM CroOpaHWUW YrieBOAOPOLAOB 06pasyroTcs
YFNEKUCAbIN a3 U BOAA M BblAENAETCA TENI0BAA S3HEPrua. ITo CBOMWCTBO ABASETCS OA4HOMN N3 OCHOBHbIX
NPUYNH UX LLMPOKOTO NPUMEHEHMSA B KaYecTBe TONAUBA.
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[anee yuntenb HaNOMMHAET y4alLMMCA MOMEHTbI, PACCMOTPEHHbIE BO BBEAEHWN, U MPUBAEKAET WX
BHMMaHMe K BbICOKOMY Crpocy Ha HedTenposyKTbl, B YaCTHOCTM Ha O6eH3MH. OH MOACHSET, YTO Npu
bpaKUMOHHON ANCTUANALUMN HedTU BEH3UH NonyyaeTca B OrpaHMYeHHOM KoaudectBe. OgHUM U3
nyTen peleHns 3To nNpobsiembl SBASETCA NPOLECC KPEeKUHra. Yuntenb ob6bACHAET, YTO B npoLecce
KPEKWHra KpynHble MOJEKy/bl YrN1eBOAOPOAOB (4/MHHbIE LEnu) pPaclLennaioTcs MNPy BbICOKOW
Temnepatype M B MPUCYTCTBUWM KaTanm3aTopa Ha 6osiee MesiKMe MOJIeKy/bl, B pe3y/abTaTe 4ero
BO3pacTaeT CoAepraHWe BeLLecTs, COOTBETCTBYIOWMX cocTaBy H6eH3nHa. YTobbl yyawmecsa cmorau
JlydLle NMoHATb CYTb NPOLLECCa KPEKUHTA, yUUTENb NEePEXOAMT K CieAyoLemy 3Tany ypoka.

YunTenb KOHUEHTPUPYET BHUMaHME yYallMXCA Ha SKCMEPUMEHTE, ONUCAHHOM B
pasgene “OestenbHocTb”, COOBLWAET, UTO UM NPEACTOUT U3ydyeHMe nabopaTopHO Mmoaenn npouecca
KpeKMHra, OenunT ydyalmuxcs Ha masnble rpynnbl, NpeaocTaBaseT HeobxoamMmoe NPUHAONENKHOCTU U
pa3bACHAET NpaBuaa TEXHUKM besonacHocTu. CHayana yyauimeca HabnoaaloT BHELWHWIM BMA, 3anax,
roproYecTb M XMMMYECKYIO aKTMBHOCTb CMa3o4YHOro mMacia W oTMevaloT B Tabauue pesynbTaTbl
HablogeHUI. 3aTem yyalmecs HarpeBatoT CMa3o4YHOEe Mac/o (MM NponUTbIBaeTCA MUHepasibHanA BaTa)
B NPUCYTCTBMM OKCMAA a/ItOMUHUA. Bblaenaowmincs npu HarpesaHum ras cobmnpatoT B COCyA M U3yyaioT
CBOWMCTBA MNO/YYEHHOrO NPOoAyKTa. Yyalimeca CpaBHMBAIOT BHELLHMWI BMUA, 3aMaX, CKOPOCTb FOPeHUA U
XMMMUYECKYHO aKTUBHOCTb MCXOAHOrO BELLeCTBa M NPOAYKTa peakuuu. 3aBeplieHHasn Tabanua moxket
UMETb C/iIeayoLWmnin BUA,:

CeoiicTBa Cmaso4yHoe macno MpoayKT
BHewHuI BUA, Ba3Kas }MOKOCTb KeNTosaTo- BecuBeTHbIN ras
KOPWYHEBOrO LBETa
3anax XapaKTepHbli MacnsHbiv 3anax | Cnabbiii 3anax HedTH
BocnnameHaemocTb BocnnameHsaeTca c TpyaoMm M | Jlerko BocniameHseTca

ropuT MeaIeHHO

Xummyeckaa akTMBHOCTb | OTHOCUTE/IbHO MeHee aKTUBEH bonee akTnBeH

YuuTenb 3aaet rpynnam BONpochl, NpeactasiaeHHble B 3ToM 61oke (Ymo ebl Habawdanu eo epems
HaepesaHua? 1o Kakum ceolicmeam paszaAuUYaOMCa UCXOOHOE 8eU,ecmaeo U rnosyYeHHbIl npodykm? Kak
MOMCHO 06bACHUMbL paszauvue 8 smux ceolicmeax?) Bo Bpems 06CyKAEHWS, OCHOBAHHOrO Ha
HabNOAEHUAX YYALLMXCS M MPOBEAEHHbIX UMW CPaBHEHUSAX, BbISB/IAETCA, YTO B XO4E AAaHHOr0 npoLecca
KPYMNHbIe MOJIEKY/Ibl aNIKAHOB PAacLLEnNstoTcA ¢ obpasoBaHMem 6onee MENKUX MONEKY a/IKaHOB U
ankeHos. [O3TOMY NeTyyecTb, FOPHOYECTb M XMMMYECKAn AKTMBHOCTb OOPa3yOLMXCA MPOAYKTOB
OT/IMYAIOTCH OT COOTBETCTBYIOLMX XapPaKTEPUCTUK MCXOAHOro 06pa3La. Mo 3aBepLlieHnn nccneaoBaHmn
yyalumecs 060CHOBbIBAOT MPUMEHEHME NPOLLECCA KPEKMHTA B LENAX YBENMYEHUSA BbIXoAa 6eH3MHA npu
nepepaboTke HeTU M NONYYEHUSA LLEHHOTO CbipbA ANA HEPTEXMMMUYECKON NMPOMBILLUNEHHOCTY.

[danee, aHanusnpya npuBeseHHY0 B y4ebHMKE CXeMy peakuuu KpPeKMHra, ydyutesnb
NOACHAET Ha KOHKPETHOM Mpumepe, YTO paclienseHne MOMEKyNbl ajskaHa, coaepkaleit 10 atomos
yrnepofa, MoXeT NpuBecTn K obpasoBaHUo 6osee MeNKUX MONEKY, TaKUX KaK MOJIEKY/bl MeHTaHa,
3TUNIeHa U nponuieHa. BHUMaHWe yyawmxca aKLeHTUPYeTCs Ha TOM, YTO MOJIyYeHHbI B pe3ysibTaTe
KPEKWHra NeHTaH ABASETCS O4HUM M3 OCHOBHbIX BELLECTB B cOcTaBe beH3nHa. MIMeHHO NoaTomy npoLiecc
KPEKWHIa No3BOJIAET NOBLICUTb BbiXxod BeH3MHA B 0OLen cxeme. 3aTeM yYUTENb Pa3bACHAET BaXKHOe
NPOMbILW/IEHHOE 3HayeHWe 3TuneHa M nponuneHa. OTMeyaeTcA, 4YTO 3TU BeLLecTBa OTHOCATCA K
HenpegebHbIM Yr1eBoA0OPOAAM, @ B UX MOJIEKY/IaX UMEETCA OAHa ABOMHaA cBA3b. MMEHHO Hanauuue
OBOMHOM CBA3M NO3BONSET 3TUM MOJIEKY/1aM COeAMHATLCA APYr ¢ Apyrom, obpasya 6osee KpynHble
MOJIeKybl. B 3TOM cBA3M yuuTenb BBOAWUT MOHATME “peakums nonmmepusaumm” n pasbAcHAET, Kak
60/1bLLIOE KOSIMYECTBO MEJIKUX MOIEKYT (MOHOMEpPA) 06BeAMHAIOTCA B OAHY TMIAHTCKYHO MaKpOMOJIEKY Y.
B KauecTBe npumepa paccmaTpuBaeTca obpasoBaHME MOAMITUAEHA B pe3y/ibTaTeé MHOTMOKPATHOro
COEAMHEHMA MeXAY COOON MONEKYN 3TUNEHa. YUYalLMMCS PasbsACHAETCA CMbIC MOHATUI “nonumep”,
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“makpomonekyna” un “cteneHb noaumepusauun.” [JemMOHCTpUPYA CTPOEHWE MOANITUAEHA, Y4YUTENb
OTMEeYaeT, YTO MOJIeKyNa NOJIMMepPa COCTOUT M3 NMOBTOPAIOWMXCA 31€MEHTAPHbIX (CTPYKTYPHbIX) 3BEHbEB
W YTO 3TV 3BEHbA ABNAOTCA OCHOBHOW CTPYKTYPHOIN eAnHMLIE noanmepa.

H H|H H|IH H|H H|IH H|H H

[N | T I 1 O O I |
L c—cH#tc—cHc—cHfc—cHc—cHc—c+

NN |t L | I ¥ L | T
H HI[H HI[H H|H H|[H HIH H

B 3aBepleHne M3yyeHMA TeMbl paccmaTpuBatoTcs 06/1acTM NPUMEHEeHUs MNoAMMepoB. Yyauwmecs
NPUBOAAT B KauecTBe NpuMmepa NAacTUKOBbIE BYTbIIKKM, NAaKeTbl, KPbIWKK, TPYObI U Apyr1ue npeameTsl
6bITOBOro HasHayeHMA. B utore yyawmecs yacHAIT, YTO NPOLLECC KPEKUHIa He TOJIbKO MPUBOAUT K
NoBbILWEHMIO BbIXo4a 6€H3MHA, HO M NO3BOJIAET NOJ/Yy4YaTb LEeHHOE Cbipbe 414 NPOU3BOACTBA MI1ACTMKa
W 4PpYrMX NOJIMMEpPHbIX MaTepMasos.

m Yuynutens npegnaraeT yyalMMcA BbINOMHUTL 3afZaHua u3 pybpukn “NpumeHuTe
nony4YeHHble 3HaHWA” . 3ag4aHuMA 3Toro 6/10Ka TPEBYIOT OT yYaLMXCA MPUMEHEHUA 3HAHWNI O PU3UYECKUX

CBOMCTBAX yrnesogoponos, npouecce KpekKnHra n peakumax noa1mmepmnsaunmun, a Takxxe ymeHumAa Aenatb
Norn4yeckme BbiBoAbl U aprymeHTUpoBaTb CBOU OTBETDI.

1. Cmecb rekcaHa ¢ Bogo# — 3To 0AHOPOAHasA UK HeogHopoaHaa cMecb? OBOCHYITe CBOM OTBET.
[Omeem. Cmecb 2exkcaHa ¢ 8000l — eemepozeHHAs (HEOOHOPOOHas) cmecb. [TOCKOsbKY 2eKCaH
Aea5emca Hepacmeopumol 8 600e HUOKOCMbIo, ¢ 8000l OH 0bpazyem amynbcuro.]

2. Mpu pasnoXKeHMM MoJeKy/bl afikaHa, cofep:Kawen 12 atomoB yraepoga, obpasyeTca ogHa
MOJIeKyna 3TUNEeHa, ABE MOJIEKY/bl NPONMAeHa 1 ogHa mosiekyna X. Onpegenute dopmyny X.
[Omeem. ®opmyna ankaHa — CiHzs. Obuwjee 4yucao amomos yenepoda 8 MOsEKYsnax rnpooyKmos
pa3soxceHus, Kpome npodykma X, pagHo 8, a 4ucao amomos 8000poda —16 (C.Hs + 2CsHg = CsHag).
CnedosamensHo, 8 monekynae X codeprumca 12 — 8 = 4 amomos yenepoda u 26 - 16 = 10 amomos
8o0opoda. Popmyna X — CsHio.]

3. BCTynatoT M afikaHbl B peakumto nonmmepusaunmn? O6oCcHyTe cBOW OTBeT.
[Omeem. B mosiekynax ankaHos He cooepucumca 080lHbIx cesazell. [loamomy 8 omau4yue om asKeHo8
Q/IKaHbI He MoaAuMepu3yomca.]

Ha aTom aTane ypoka yuutens NpoBOAMT PasbACHUTEbHOE 06CYKAeHNe BONpPOCos,
npeacTaBneHHbIX B pybpuke “lpoBepbTe NoyYeHHble 3HAaHMA”. DT BOMPOCHI NO3BONAIOT OLEHUTb
rNaBHbIM 06PAa3OM YPOBEHb YCBOEHMA YYALLMMMCA 3HAHWIA, OTHOCAWMXCA K KaaccuduKaumm
Yr1eBOA0OPOA0B, CTPOEHMIO a/IKaHOB M a/IKEHOB, NPOLECCY KPEKMHIA M peakuuam noiMmepusaumu, a
TaKXe NMOHMMaHME CYLLLHOCTU U NPUMEHEHNE BBEAEHHbIX MOHATUN.

1. KaKue BelecTBa OTHOCATCA K asikaHam? KakoBa ¢popmyna 4eTBEPTOro NpeactaBuTens Kaacca
ankaHoB? Kak Bbl 3TO onpeaennnm?

[Omeem. AnikaHbl — 3mo npedesibHbie yeneso00opo0sbl, 8 MOAEKY/AAX KOMOPbIX MeXOy amomamu
yenepooa npucymcmasyrom mosbKo Aullb 00UHApHble cea3u. Obwasa popmyna ankaHos — CoHan.o.
lMocKkonbKy 0n1a Yemeepmozo npedcmasumess anakaHos n =4, ezo popmyna — CsH1o.]

2. Moyemy anKeHbl HAa3bIBAOT HENpeaenbHbIMK yraesogoposamu? O60CHyNTe CBOM OTBET Ha
npumepe nponeHa.

[Omsem. B monekynax ankeHo8 mMex0y amomamu yanepoda umeemca o0Ha 080UHAA C8A3b.
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Mosmomy ux Hazbiearom HernpeoesnbHbIMU yenesodopooamu. Hanpumep, o0Ha 080liHas c843b
npucymcmeyem 8 mosnekyne nponeHa (CsHg).]

3. Y10 TaKoe KPEeKMHT? [N KaKux Lenei ncnosb3yerca aToT npouecc?

[Omeem. KpekuHz — 3amo npouyecc pas3/noxeHuUs y2n1eeo000po00o8 C KPYynHuIMU MOAeKyAamu Ha
yeneeo0opodel ¢ bosee MeaKUMU MoseKyaAamu nod eosdelicmeuem 8bICOKUX memnepamyp u
Kamanauzamopa. 3mom npoyecc npumeHsemcs 074 nosblueHUs 8bixo0a 6eH3uHa, a0 MakKMe
M0AYyYEeHUS MAKO20 UeHHO20 Cbipbs, KaK SmuseH U nponuseH.]

4. CocTaBbTe ypaBHEHME peaKkunn NoaMMepnsaunm sTuneHa. Kak HasbiBaeTca NPOAYKT 3TOM peakumm
W ANS Yero OH Ucnosib3yeTca?

[Omeem.

nCH;=CH> - (-CH,~CH>=),

HaszeaHue npodykma 0aHHOU peakyuu — noauamuseH. OH ucrnoss3yemcs e npouzsodcmee
M0/U3MUEHO8bIX MAKemMos, naacmukosoli nocydel, mpy6, uepywek, u3oaayuu 05 3A1eKmpu4ecKux
nposodos u opyaux 66imosbix usdenul.]

cbO[."MilTMBHOE oueHunBaHue

Kputepuu oueHnsaHua MaTtepuanbl oueHMBaHUA

XapaKTepucTuKa yrn1esoaopoaos Nno UxX COCTaBy M CTpoeHuto, | MoTuBauma, onpoc, 3aKpenaeHue, 3agaHms
COMocTaB/IeHNE a/IKaHOB U a/IKEHOB, COCTaB/IeHNE UX 06LLMX
dopmyn, anddepeHumalma npesenbHbIX U HenpeaenbHbIX

yrneBo4oposoB
Ob6bACHEHME CYLLHOCTM U 3HAYEHMA NPOLLECCa KPEKMHra [eaTenbHOCTb, ONPOC, 3aKpenaeHune, 3agaHus
OnucaHue peakuny NoANMepUsaunm n obbacHeHme Onpoc, 3aKkpenneHue, 3agaHnn

BOMPOCOB, CBA3aHHbIX C obnactamm npumeHeHnAa noanmepos
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CnupTbl M KapboHoBble KNUcnoTbl (2 yaca)
® YyebHuK: cTp. 95
e Pabouas TeTpaab: CTp. 64

Tema 7.3

MNopactaHpapTol 9-1.2.2

Lenn obyyeHun O6bACHAET CYLLHOCTb NOHATUA GYHKLIMOHANIbHOM rpynMbl, pa3inyaet
rmapokcuabHyto (-OH) 1 KapbokcunbHyto (-COOH) rpynnsbi,
XapaKTepu3yeT cnupTbl U KAPHOHOBbLIE KUCNOTbI HA OCHOBE MX
®YHKLMOHANbHbIX rpynmn.

PasbAcHAET CTpoeHME MOIEKYN U HEKOTOPblE CBOMCTBA METU/I0BOTO
cnupTa, STUI0BOrO CNUPTA U YKCYCHOM KMCNOTbl, KOMMEHTUPYET Cnocobbl
Nosly4YeHus n 061actm NPUMEHEHUA STUOBOIO CNNPTA, NOACHAET Ha
npumMmepax NPMMeHEHME YKa3aHHbIX BELLLECTB B Pa3INYHbIX 0bnacTax.
Pa3bAcCHAET KUCIOTHbIE CBOMCTBA KAPOOHOBbLIX KUCNOT U PeaKL Mo
HEeNUTPaNn3aLMmM Mexay KapboHOBLIMU KMCIOTaMM U LLLEe0YaMM.
Hasbikn XXI BeKa HaBbIKM KPUTUYECKOTO MbILIAEHMA, aHAANTUYECKOTO MbILL/IEHUA,
pelweHus npobaem, BegeHNA UCCNef0BaHNIN, aHAM3a U MHTeprnpeTaLnm
MHPOPMALMM, KOMMYHMKALMM, MPUHATUA peLlleHuni, 340poBoro obpasa
YKU3HW; KyNbTypa 6€30NacHOCTU, SKONOrMYECcKan rPaMoTHOCTb

BcnomoratensHblie YKcycHas KMC0Ta, pacTBOp r'MapoKcuaa Hatpus, deHondtanemH,
cpeacTsa CTEK/NAHHBIN CTaKaH, MMMNEeTKa UK KaneabHULa, NasoYyKa ans
nepemeLwmnBaHus

KpaTKuit nnaH ypokKa

MoTtusauua. O6cyKaeHMe NPOUCXOXKAEHNA c/ioBa “ankoronb”, a TaKMKe MCMo/ib30BaHUA CAUPTOB U
KapbOHOBbIX KWUC/AOT B MOBCEAHEBHOM WU3HU, GOPMMPOBAHME MEPBUYHLIX MPeAcTaBieHuit o6
OpraHMYecKux BeLeCcTBax ¢ GyHKLMOHANbHBIMK rpynnamu.

Ob6bAcHeHMe. O6bACHEHME CYWHOCTM NOHATMA  YHKLMOHANbHOW TPYynnbl, PacCMOTPeHUE
06pa3oBaHMA CNUPTOB M  KapOOHOBbLIX KWUCAOT, XapaKTepPUCTMKa TrUapoKcuabHon (-OH) w
KapboKcunbHol (-COOH) rpynn, aHaaM3 CTPOEHMA METUIOBOTO CNNPTA, STUIOBOFO CNUPTA U YKCYCHOW
KMCNOTbl, OObBACHEHMEe crnocoboB nosaydeHna W obnacteli NPUMEHEHWA 3TUAOBOrO CMMPTa,
pPaccMOTPEeHNE HEKOTOPbIX PUINYECKUX U XMMUYECKMX CBOMCTB KapbOOHOBbIX KMUC/OT.

UccnepoBaHne. 3JKCNepMMEHTasIbHOE WCCAeAOoBaHME B3aUMOAEWCTBMSA  YKCYCHOW  KUCAOTbl C
WMHAMKATOPaMM U peakLMn YKCYCHOM KMCNOTbI C TMAPOKCUAOM HATPUA.

3akpenneHue. YuyebHuk: 3ag. Nel-2. PT: Ne1-9.

OueHuBaHue. PasbAcHeHME CyWHOCTM NOHATUA  QYHKLMOHANbHOW  Tpynnbl, pasnuMyeHue
rmapokcunbHol (-OH) n KapbokcunbHoi (-COOH) rpynn, xapaKTepUCTUKA CNUPTOB U KapbOHOBbIX
KUCNOT Ha OCHOBE WX QYHKLMOHANbHbIX FPYMN, Pa3bACHEHWE CTPOEHUA U HEKOTOPbIX CBOMCTB
METUNOBOrO CNMpTa, 3TUJIOBOIO CMAMPTA M YKCYCHOM KUCOTbI, OnMcaHuMe cnocoboB MosyvyeHusa u
obnacte nNpUMEHEeHWs 3TWUIOBOTO CNMpPTa, MOACHEHWE HA npumepax obnacten npuMeHeHus
YKa3aHHbIX BELLeCTB, pPa3bsACHEHME KUC/AOTHbIX CBOWCTB KApPOOHOBbLIX KWUCAOT UM peakuui
HENTPaNN3aLUN MeXAY KaPOOHOBLIMM KUCNOTaMM U LLLENOHAMM.

B Hauyane ypoKa yumTenb obpauiaeT BHMMaHWE y4yalMXcs Ha NpeAacTaB/ieHHble B
y4ebHMKe TeKCT U pUCYHOK. OH OTMEYAET, YTO C/0BO “a/NKorosib”, KOTOPOE Mbl YacToO CAbILLMM, UMEET
WMHTEPECHYIO UCTOPUIO. YuuTeNb OBBACHAET, YTO 3TO C/IOBO apabCKOro NpouCXoXKaeHua u 6blio
BBEAEHO B HAyKy anxMmMuKkamu. Harpesas pasfiMuHble BELLeCTBA, aJXMMWUKWU MbITaNUCh BblAeNUTb
OCHOBHYIO COCTaB/AOLWYH (NEPBOOCHOBY; KBUHTICCEHLUMIO) 3TUX BELLECTB. AIXMMUKK, CTPEMUBLLMECH
NONY4YUTb NyTEM BbINAPMBAHWA OCHOBY COCTaBa CMNMPTHbLIX HAaMWTKOB, HasblBa/M 3TO BELLECTBO
ankoronb (al-kuhl). Bnocneactsmm 3To CAIOBO pacnpocTpaHuaoch B EBpone n B HacTosilee Bpems
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ncnonb3yetca AN 0603HayeHUs OBLWMPHOrO Knacca OpraHUYeckux coeguHeHuin. [anee yuutenb
obpallaeTca K Knaccy ¢ BONpocamu, NpMBeAEHHbIMM BO BBOAHOM YacTu: “Kak bl Oymaeme, K KGKOMy
KAaccy opeaHu4YeckKux coeduHeHuUll omHocumcsa amo seuwjecmeo?”, “[lna Kakux ueqeli ucrnonbzyemcs
amo sewecmeo?”, “Kakue euwe sewecmed, OMHOCAUWUECA K 3MOMY Ksdccy, 8aM U38eCMHbI?”.
Yyuauimecs AatoT pasnnyHblie OTBETbI, ONUPAACh HA CBOW MepBOHaYasibHble 3HAHUA U MOBCeAHEBHbIN
onbiT. OHM MOryT OTMETUTb, UTO 3TWUJIOBbIK CNUPT MCNONb3yeTcA B MeAMLUMHE — B KadyecTse
Ae3snHGULMPYIOLLEro CpeacTBa, B COCTaBe onpeaeneHHbIX BUAOB TOMNAMBA UAM NPU U3rOTOBAEHUU
AyXOB N KOCMETUUYECKUX CpeacTB. Bo Bpema 06CyKAeHNs yuuTeNb HanpaBaaeT BHUMaHMe yYalluxcs Ha
Apyrve U3BeCcTHble UM U3 NOBCEAHEBHOM *KMN3HW BewecTBa. OH NPOCUT MX BbICKa3aTb CBOE MHEHWE O
BELLLeCTBax, NPUAAILLINX BKYC IMMOHY, ABNOKY, Kepupy M yKcycy. Yualmecs MoryT npeanosioxKuTb, YTO
3TW NPOAYKTbI COAEPHKAT B CBOEM COCTABE Pa3/INYHbIE KMCNOTbI.

3aTem yumTesib HAaNOMMHAET yYalMMCA O CTPOEHUU NPOCTbIX YINEBOAOPOAO0B, TAKMX KaK METaH U 3TaH,
M obpalwaeTca K HMUM C Bonpocom “UsameHsmcAa nu ceolicmea sewecmead, ecsiu 0OUH U3 amMomoe
8000poda 8 MoseKyne yeneeo0opood 3ameHUMb Ha Opyzol amom unu epynny amomos?”,
BbIC/YLUMBAET CYXKAEHMA YYALLMXCA U NEPEXOANT K o4epeHOMY 3Tany ypokKa.

(053-%: (0421718 YynuTeno HanomuHaeT ydyawmmea nHopmaumto ob yrnesogopoaax, pacCMOTPEHHYO
NpU M3y4eHUM MPOLNbIX TEM, MU OTMEYAeT, YTo MpPU 3amelLLeHMM aTOMOB BOLOPOAA B MOJIEKY/E
yrneBogopoda Ha onpegeneHHble aToMbl WAW TPynnbl aTOMOB 06pa3ytoTcs BELLeCcTBa C HOBbIMM
cBolicTBaMu. Takune BeLLeCTBa Ha3bIBaAOTCA OPraHUYEeCKMMM BellecTBamm ¢ GYHKLMOHANbHOM Fpynnoii.
Yuutenb pasbAcHAET CMbICA NOHATUA “DYHKUMOHAbHAA rpynna” n oTMeYaeT, YTo aTOMbl MW TPYNMbI
aTOMOB, KOTOpble OMPeLenstoT XapaKTepHble CBOWCTBA OPraHUYECKMX BELLECTB, Ha3blBAlOTCA
bYyHKUMOHaNbHbIMK Tpynnamu. OH NpUBAEKaeT BHMMaHME ydaluxca K npuBefeHHOW B yyebHUuKe
Tabanue M NoKasblBAeT, YTO NPM 3ameLLeHMM BOAOPOAHOro aToMa B MOJIEKY/e YrneBoaoposa Ha
rmapokcunbHyto rpynny (-OH) o6pasyoTcsa cnupThbl, a MPU €ro 3amellleHMM Ha KapboKCUAbHYIO rpynny
(-COOH) — kapboHOBbIE KACNOTbI.

Jdanee yuntenb BBOAUT NOHATUE “CNMpTbI”. YyallmMeca CpaBHUBAOT CTPOEHWE MOJIEKY MeTaHa U 3TaHa
CO CTPOEHMEM MOJIEKYT METMIOBOTO CNMPTA M 3TUNOBOTO CNMPTA. YUnUTeNb 06 BACHAET, UTO 3aMeLleHne
aToma BOAOpOJa B MONEKye YrNeBoAopoAa Ha MMAPOKCUAbHYIO Fpynny NpuBoAuT K obpa3oBaHuio
cnupToB. B KauecTBe npuMmepa MOXKHO npusectu meTunosbliit cnupT (CH3OH) n atunoBbid cnunpT
(C2HsOH). 3aTem yunTenb onucbiBaeT HeKoTopble dUsnyeckme cBoicTea cnnptos. OTMevaeTca, YTo 3TO
b6ecuBeTHble XWAKOCTU, XOPOLIO pacTBoOpMMble B Bogde. lMoavyepKMBAeTCcAa, YTO METUNOBbIA CnupT
ANOBWUT, @ 3TU/IOBbIN CMMPT OKa3blBaeT HeraTMBHOE BO3AENCTBME HA OpPraHM3m 4YenoBeKa. YuuTesnb
OTMEYaEeT, YTO 3TUNOBbIN CNUPT ABAAETCS OCHOBHbIM KOMMNOHEHTOM CMUPTHbIX HANUTKOB, PAa3bACHSET,
KaKMe pPUCKU ANA 340pOBbA CBA3aHbl CO CAMPTHLIMW HAMWUTKaMK, MNepeyncnsieT BO3MOXKHbIE
nocneactsmMa OT WX ynoTpebneHuAa M 06OCHOBbIBAET MPEMMYLLECTBA 340POBOro ob6pasa KU3HMU.
YunTtenb AOBOAWUT 4O CBEAEHUS Y4YalLMXCA, YTO CMCTEMATMUYECKOE UM Yype3mepHoe ynoTpebneHue
CNUPTHbIX HAMWTKOB OKa3blBaeT CepbesHOe HeraTMBHOE BO3AEWCTBME HA 340pPOBbE YesoBeKa.
AnKoronb B NepByto ovyepenb BO3AENCTBYET Ha LLEHTPAJIbHYIO HEPBHYIO CUCTEMY, 0cnabansa BHUMaHMe,
NamaTb M CMOCOBHOCTb MNPUHMMATL pPeLWeHMA. ITO MOBbIWAET PUCK [OPOXKHO-TPAHCMOPTHBIX
NPOUCLIECTBUIN, BbITOBLIX aBapuUil U BO3HUKHOBEHMA WMHbIX OMNaCHbIX cUTyaumin. OcobeHHO BpendHbl
CNUPTHbIE HANUTKM ANA NeYeHn. AnuTenbHoe ynotpebaieHme ankorosis MOMKET NPUBECTU K OXKUPEHUIO
neyeHu, renatuty U LMppo3y. [OMUMO TOro, anKoro/lb HeraTUBHO BAMAET Ha paboTy cepaedyHo-
COCYAUCTOM CUCTEMbI, NOBbILLIASA PUCK PA3BUTUA TMNEPTOHUN U 3aboneBaHnit cepaua. AKOronb Takxe
B/IMAET Ha MNCUXMYECKOE cOCTosiHME YenoBeKa. OH MOMKEeT Bbi3blBaTb WM YCyrybnsTb Aenpeccuto,
TPEBOXHOCTb M PaCcCTPOICTBA NoBeAeHUsA. B To e Bpemsa y Ntoaei MoXKeT pa3BuBaThCA afIkorosbHas
3aBMCMMOCTb, UTO OKa3blBaeT HEraTUBHOE B/IMSAHME HA CeMeliHble OTHOoLIeHMA, obyyeHune, TpyaoBYIO
NeATeNbHOCTb U COLMabHYIO XU3Hb 4YenoBeKa. [103ToMy AnA 3aWmTbl 30POBOro 06pasa KU3HU
peKkoMeHAyeTCs BO3AEPrKMBATbCA OT YnoTpebsieHMA CNUPTHbIX HAMWUTKOB WAW e CBEeCcTU uX
notpebaeHne K MUHUMYMY.
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KakoBbl uenu
MHPOPMUPOBaAHUA 06 aNKOroNbHbIX HAMUTKAxX?

\  B/MAHME HA HEPBHYIO CUCTEMY
YXyAWaloTea sHuManme,

| namars u mbicautenshan

/" enocobhocts

BopMUPYeM HayuHO 06OCHOBaHHbIe
3HIHWA W NPABHALHbIE NPEACTaBNEHNA

BPE/} BHYTPEHHUM OPTAHAM
HapylaeTca AeATenbHOCTS
NedeHn, cepaua u APYIuX
Oprao8, Bo3pacTaer PUCK

pasnMunbix 3a6onesanwii M
1 Nomoraem u3Gesars BpeaHbIX

Co3aem ycn0BUA ANA OCO3HAHMA
@ BaXKHOCTM 340poBOro 06pasa

HHIHK

NCUXONOTUYECKOE ’ ULerreneld

BO3AENCTBUE
| Mosenatorca genpeccus,
/ TPEBOMHOCTL M HapyWeHUA
noseaeHuAa

@ W ®

| ®  passusacm Hasuik oTseTCTBEHHOT
| K oTHOWeHMA K 340POBbIO

HETATUBHOE BNIMAHUE

\ HA COUMANBHYIO XXU3Hb

| Heratusno nuner wa cemedinsie
oTHOWenms, yueby 1 TPyAOBYI0
AeAtensHocTs

3

YKPen/Aem HaBbIKH OCMBICNEHHOTO
8b160pa M KPUTHUECKOTO

MblWwneHuA

3aTem yuutenb OOBACHAET, YTO 3TWUAOBLIA CAUPT MOAYYaAlOT peakumen OpOoXKeHUA [A0KO3bl, U
paccmaTpMBaEeT COOTBETCTBYIOLWLEE YpPaBHEHME peakuuu. YUyuTenb OTMEYaeT, YTo 3TWIOBbIM crupT
MCNONb3yeTCs B KayecTBe TOM/AMBA, Ae3MHOUUMPYIOWEro CPeacTBa W pPacTBOPUTENA, a TaKxke
NPUMEHAETCA B MPOM3BOACTBE PA3/IMYHbIX MPOMbBIWAEHHO BaXKHbIX NpoayKkToB. OH HanpaBnsfeT
BHMMaHME YYaLLMXCA Ha XMMUYECKMe CBOMCTBA CMMPTOB. YUnTeNb 06BACHAET, YTO CNUPTLI ABAAIOTCA
rOpOYMMM BELLECTBAMM U MPU UX NOJIHOM CrOpaHUK, Kak U NPU CrOpaHUK yraeBoaopoaos, obpasyroTca
YFNEKUCAbIN ra3 1 BoAa. B KauecTse npumepa NpuBoAMTCA peakumsa ropeHuns sTuaosoro cnupta. Janee
yunTenb BBOAWUT NOHATUE “KapboHOBble KMCAOTbI”. Yuyawimeca cOnoCTaBAAT CTPOEHME MOJEKY/bl
MeTaHa CO CTPOEHMEM MOEKY/bl YKCYCHOM KUCNOTbl. YUUTe b NOACHAET, YTO KapboHOBbIE KUCAOTbI
obpasyloTcA B pesysbTaTe 3aMeleHMs aTomMa BOZOPOAA B MOJIEKY/Ne Yr1eBoAopoda Ha
KapbokcunbHyto rpynny (-COOH). OnpeaenatoTcs CTpoeHue M pyHKLUMOHAIbHAsA TPynna YKCYCHOM
kucnotbl (CHsCOOH). Ons Toro, 4tobbl MO3HAaKOMWUTb YYalUMXCA C HEKOTOPbIMU KapbOHOBbIMM
KMCNOTaMM, BCTPEYAIOLLMMUCS B MOBCEAHEBHOM XKM3HU, YYNTE/Ib NPUBAEKAET UX BHUMAHUE K BJOKY
“3HaeTe nu BbI?” Yyalmeca y3HAOT, YTO B Kedupe COAEPKUTCA MONOYHAA KUCAOTA, B AGAOKAxX —
A6/104HasA KMCNOTa, B IMMOHAX — IMMOHHAs KMC/I0Ta, a B LLaBesie — WaBeneBas KMCoTa (6e3 usyyeHus
Xumuyecknx ¢opmyn). OTMeyaeTcs, YTO YKCYCHasi KUCNOTa WCMOJIb3yeTca Mpu MPUrOTOBAEHUU U
KOHCEPBMPOBAHMM NULLEBbIX MPOAYKTOB. [loc/ie TOro Kak y4yallmMecsi O3HAaKOMATCA C MOHATUEM
dYHKUMOHANBHOM FPYNMbl, @ TaKXKe CO CTPOEHUEM, OCHOBHbIMW CBOMCTBAMW M 061aCTAMMU NPUMEHEHUSA
CNUPTOB W KapbOHOBbLIX KMC/AOT, Yy4YUTeNb npeanaraeT MM MPOBECTU 3KCNEePUMEHTA/IbHOE
nccnenoBaHne HEKOTOPbLIX XMMUYECKMX CBOMCTB KapbOHOBbIX KUC/OT.

C 37Ol Uenblo yy4uTenb MNPUBEKAET BHUMAHME YYALLMXCA K IKCNEPUMEHTY,
onncaHHoMy B bsioke “[deAtenbHocTb”, U coobLIaeT, YTO B X04€e NPOBeAEeHUs OnbiTa ByayT nU3yyeHbl
HEKOTOpble XMMUYECKMe CBOMCTBA KAapbOHOBLIX KMCNOT. CHavana yyawmecs Habao4aloT pacTBOpeHne
YKCYCHOIM KWUCAOTbl B BOAE, 3aTeM B MOJIyYEeHHbIN pacTBop pobasnsatoT deHondTanenH. Yyawmeca
06CyK 40T NPUYKNHY, MO KOTOPOM PacTBOpP ocTaeTcA 6ecLBETHbIM, U MPUXOAAT K 3aKAOYEHUIO, YTO 3TO
MOXeT ObITb CBA3aHO C KMCNOM cpefoi pacTBopa. 3aTemM OHWM MOCTeneHHO A06aBAAOT K AaHHOMY
pacTBOpY pacTBOp rugpokcuaa HatpuAa. Ha onpepeneHHom 3Tane HabnogaeTca OKpallMBaHUe
pacTBOpa B pO30BbIl LBET. Yyalmeca UccaeayoT NpuuynHy U3MeHeHMa LBETa U NPUXOAAT K BbiBOAY,
YTO MENKAY KUCNOTOM U LLENOYbI0 MPOUCXOANT XMMMYECKan peaKLums.

Yunuteno opraHuMsyetr obcyxKaeHwe BOKpyr BonpocoB “Ymo ebl Habawoanu? Kakosa npu4yuHa
npousoweduwezo usmeHeHusa? Kakoe 8ol npedsnoxuau bl ypasHeHuUe, orucsisaroujee npousowedwyo
peakyuto?” TIPOACHAETCA, YTO YKCYCHAA KMCNOTA NPOABAAET KUCIOTHbIE CBOMCTBA, TaK KaK B BOAHOM
pacTBope OHa obpasyeT MoHbl BOgopoaa. Mpu [06aBAEHUM K YKCYCHOW KUCAOTE TMAPOKCUAA HaTpus
MeXAY KWUCNOTOM U LWEeNoYbl0 NPOUCXOAUT peakuua HenTpanusaumm, B pesysbTaTe KOTOPOW
0bpasyloTca CoNb M BOAA.
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B xo4e vccnenoBaHMA yyallMeca Y3HaloT, YTO YKCYCHas KucaoTa 061a4aeT KMCNOTHbIMKU CBOMCTBaMM,
N3MEHSIET OKPACKy HEKOTOPbIX MHAMKATOPOB M BCTYMaeT B PeaKkUMio HeMTpaansaumm co Leaodamu.
OHM 3anuCbiBalOT ypaBHEHWE MpOTEKalolen peakuun, obbacHAA Takum obpasom Habnogaemoe
AB/IEHME C XMMUYECKOMN TOYKN 3pEHMUA:

CH3COOH + NaOH — CH3COONa + H,0

YunTenb npeanaraeT yyalwMmcs BbINOAHUTb 3afaHuUA, NpeacTaBiAeHHble B pybpuKe
“MpumeHnTe NonyyYeHHble 3HaHMA”. 3a4aHuMA 3TOro 6/10Ka TPEeBYIOT OT yYaLLMXCA NPUMEHEHUA 3HAHW
O CBOMCTBaX CMMPTOB U KapbOHOBbLIX KUCNOT, AENCTBUU MHANKATOPOB U BAUAHUN GYHKLMOHANbHbIX
rpynn Ha CTPOEHWE M CBOMCTBA OpPraHMYECKMX BELLECTB, a TaKXKe YMeHUsa GopMyaMpoBaTh BbIBOAbI HA
OCHOBE CBOMX HabNOAEHNIN U CTPOUTL IOTUYECKME YMO3AK/IOUYEHMA.

1. Yto moXHO HabnoaaTb Npu f06aBAEHUM HECKONBKUX Kanesb MeTUI0PaHKa K BOAHbIM pacTBOpam
3TUNIOBOTO CNMPTa U YKCYCHOM KMCAOTbI? O6BbACHUTE, NoYemy.

[Omeem. lMpu 0obasneHUU MemUuAOPAHHCA K pACMBOPY 3MUus08020 CIUPMA ysem pacmeopa He
U3MeHAemcs, 0CMasaAaCs #eamoeiM. 3mo C8A3AHO C MeM, Ymo 3muso8sili ciupm He nposasnsem
KucnomHelx cgolicmas. A npu 0obassneHUU MemusnopaHHa K pacmeopy yKcycHol Kucaomel pacmeop
CMAHOBUMCSA KPACHbIM. IMOo 06YC108/€HO Mem, YMo 8 pacmeope YKCycHoli Kuci1omsl co3daemcs
Kucnas cpeda.]

2. KakoBa ¢opmysia BelLLecTBa, KOTOPOE MOXKET NOAYYUTLCA, €C/IU OT YI/IEPOLHOTo aToMa B MOJIEKY e
YKCYCHOM KMCNOTbl MbIC/IEHHO OTHATb OA4MH aTOM BOA40POAA, @ B3aMeH NPUCOeAMHUTbL aTOM Yriepoaa,
CBA3AHHbIN C TPEMA BOAOPOAHBIMW aTOMaMU?

[Omeem. ®opmyna ykcycHol kucnomel — CH3;COOH. ®opmyna sewsecmea, Komopas noay4umcs
MpU MbiCIEHHOM 3aMeweHuU 00H020 amomMa 8000poda MmemusbHOU 2pynnbl YKCYcHOU KUcaomel Ha
epynny CHs;, — C,HsCOOH.]

Ha gaHHOM 3Tane ypoKa y4uTesib NPOBOAUT Pa3bACHUTEIbHOE 06CyKaeHMe
BOMPOCOB, NPeAcTaBAeHHbIX B pybpuke “MNpoBepbTe NosyYeHHble 3HAHMA”. 9TU BONPOCHI B NEPBYO
oyepesb OLLEHMBAIOT YPOBEHb YCBOEHMUS 3HAHMI U MOHMMaAHME OCHOBHbIX MOHATUM, OTHOCALMXCA K
GYHKLMOHANbHbBIM Fpynnam, CTPOEHWUIO CMIMPTOB M KapbOHOBbIX KUC/OT, MOJIYYEHUIO U MTPUMEHEHUIO
3TWIOBOTO CNMPTA, @ TaKXKe CBOMCTBaM KapHOHOBbLIX KUC/OT.

1. 3ameleHMe aTOMOB BOAOPOAA B KaKMUX YrNeBOA0POAaX N Ha Kakue GyHKUMOHaIbHbIE Fpynmbl
No3BOAET NONYYUTb METUNOBbIN CMUPT U YKCYCHYIO KMCNOTY?

[Omeem. Memusnoessili cnupm (CH30OH) obpasyemcs 8 pe3yanbmame 3ameueHuss 00H020 amoma
8000p00a 8 MosieKyne MemaHa Ha 2udpoKcunbHytro 2pynny (-OH), a ykcycHas kucanoma (CH;COOH) —
npu e2o 3amMeweHuU Ha KapbokcunoHyto epynny (-COOH).]

2. KaK nony4atoT aTUAOBbIN CNUPT M 418 KaKUX Lenei oH Ucnonb3yerca?
[Omeem. Smunoesili cnupm nosy4yarom 8 pesysnbmame 6POXEeHUA 2/1H0KO3bI:

C5H1205 g 2C2H50H + ZCOz

Smunoselli cnupm ucnons3zyemca 8 Kayecmae 0e3uH@uyupyrouje2o cpedcmea U pacmeopumens, 8
napgromepHo-Kocmemu4veckol npomMsiwineHHoCMU, npu U320mossaeHUU HEKOMopbix 8UO08 MOnAuea,
a Makxe npu npouzsoodcmee pasAUYHbIX XUuMu4YecKux sewecms.]

3. MpoBoAUT M BOAHbIA PAacTBOP YKCYCHOM KMCNOTbI 3/IEKTPUUYECKUin TOK? O6OCHYiNTEe CBOM OTBET.
[Omeem. BodHblili pacmeop yKcycHol Kucsaomel nposooum anekmpu4veckuli mok. 3mo obvacHAemcs
mem, 4mo 8 B00HOM PaCMEOpPE YKCYCHAA KUCA0OMA 4acmu4yHO oduccoyuupyem, obpasya UOHbI
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8odopoda (H*) u auemam-uoHbl (CHs;COO~). Hanuvue uoHos8 8 pacmeope obycaasausaem
MpoxoxcoeHue 31eKmpuUYecKo20 MoKa.]

dopmaTUBHOE OLEeHUBaHUE

Kputepum oueHnsaHums MaTtepuanbl oueHMBaHUA

Ob6bACHEHME CYLLHOCTM NOHATUA “OYHKLMOHaNbHanA rpynna”, MoTuBaLms, oNpoc, 3aKpenneHue, 3aaHna
NOHUMaHME Pas3INYU MeKay rMapoKcuabHol (-OH) n
KapbokcunbHol (-COOH) rpynnamm, XxapakTepmucTmka cnMpToB
M KapbOHOBbIX KUCNOT Ha OCHOBE UX QYHKLMOHANbHbIX FPynmn

PasbAcCHEHWe CTPOEHMUA M HEKOTOPbIX CBOWCTB METU/I0BOrO [eatenbHOCTb, ONPOC, 3a4aHuA
CNMpTa, 3TUNOBOTO CNPTA M YKCYCHOM KMCAOTbI, ONMcaHne
noayd4eHuns n obnacrteit NPMMeHeHUs 3TUA0BOro CNNPTa,
NoscCHeHMe Ha Npumepax obaacTei NPUMEHEHMA YKa3aHHbIX

BellecTs
Pa3bAcCHEeHME KUCNOTHbIX CBOMCTB KapbOHOBbIX KUCAOT U [eATenbHOCTb, ONPOC, 3aKpenieHue,
peakuunin HeMTpanusaummn mexay KapboHOBbIMU KMCNOTamMK U 3afaHuA

Leno4amm

Hayka, TexHonorus, XusHb (1 yac)
® YyebHuK: cTp. 98

B pa3sgene “HayKa, TexHonorus, }um3Hb” npeacrasneHa MHGOPMaLUUA O POAM NOAMMEPOB B HALLIW AHU
N UX LUMPOKOM NPUMEHEHNN B BbITY, B MeAMLMHE, a TaKXKe B 06/1acTU TpaHCnopTa 1 TexHonormin. Lenb
npeAcTaBAeHWA B pasgene JaHHOro MaTepurana — MOoKas3aTb YYaLLMMCS, KaKoe WNPOKOe NPUMEHEHUE
HaLW/M NOAMMEpPbI B MOBCEAHEBHOM }KM3HM, MOMOYb UM OCO3HATb X NOJIE3HbIE CBOMCTBA M OCMbICIUTD
TO BAWAHME, KOTOPOE OHWM OKa3blBalOT HA OKPYMKAlOLWYO Cpeay, NPOAEMOHCTPUMPOBATL CBA3b MEXAY
XMMMEW N COBPEMEHHBIMU TEXHONOTUAMM, @ TaKKe CHOPMMPOBATD Y YHALLMUXCA YYBCTBO IKONOrMYECKOM
OTBETCTBEHHOCTU. YuuTenb MOXKET MNPeasIoKUTb YYalUMMCA 3apaHee O3HAaKOMWUTbCA C  3TUM
maTepuanom, cobpaTb LONOAHUTENbHYIO WHPOpMauMio 06 ob6nacTax NPUMEHEHUA NOSMMEPOB,
M3y4nTb BOMNPOC C MCMONb30BAHUEM WHTEPHET-PECYPCOB W MOATOTOBUTbL KpaTKMe npeseHTaumu. B
TaKoOM C/lyyae nepsble 15 MUHYT ypOKa MOXKHO YAENUTb 0O6CYKAEHMIO OCHOBHbIX UAEN, COAEPMKALLMXCS
B [aHHOM MmaTepuane, Mocie Yero 3acnywaTtb AOKAaZbl U Npe3eHTauMW yyawmxca u obcyautb
OONOJIHUTENLHYIO UHDOPMaLUIO.

WccnepoBaHusa v npeseHTaummn MoryT 6biTb OPraH130BaHbl MO CEAYIOWMM HanpaBAeHUAM:

— Y10 TaKoe NoaMMepbl U KaKoBbl UX OCHOBHble CBOMCTBA?

—  KaKoBbl NPUYUHbI LLMPOKOTO NPUMEHEHMA NOANMEPOB?

— Kakue nosmMmepbl NCNONb3YHOTCA AN U3TOTOBAEHMA NAACTUKOBbIX OYTbIIOK?

— Tlo KakMM CBOWCTBAM Pas/INYAOTCA CUHTETUYECKME U NPUPOLHbIE BONOKHA?

— Kakuve meamumHCKue M3genuna n3roTaBanmBaloTCs U3 NOMMEPHbIX MaTepuanos?

— KaKoBbl NnpenmyLLecTsa NOJIMMEPOB, KOTOPbIE MPUMEHAIOTCS B NPOU3BOACTBE

aBTOMOOWIbHBIX LWNH?

— KaKoBa po/ib NoMmMepoB B NPOM3BOACTBE MOOUIbHbLIX TENePOHOB U APYIUX NEKTPOHHbIX

yCTpOMCTB?

— Kakue npeameTbl, KOTOPbIMU Bbl NMO/b3YeTECh B ObITY, U3roTOBEHbI U3 NOJIMMEPHbIX MaTeEPUANOB?

— KakoBo BO3AelNCTBME NONAMMEPHBIX OTXOA0B Ha OKPYHKaAOLLYIO cpesy?

— Y10 TaKkoe 6Mopasnaraemble NOAMMEPDI U KaKOBbI MPENMYLLLECTBA UX NPUMEHEHUA?

- Kak BTOpMYHas nepepaboTka NOAMMEPOB NOMOraeT 3alLMTUTL OKPYIKaIoLWLyO cpesy’?
3aBepwas obcyKAeHMe, YUMTeNlb MOXKET MOAYEPKHYTb, YTO MOJIMMEpbLI, BBUAY CBOEW JNIErKOCTH,
MPOYHOCTU, 31ACTUYHOCTM U L,O/ITOBEYHOCTH, CTA/IM HEOTHEMJIEMOM YaCTbi0 COBPEMEHHOW KMU3HU. B TO
JKe Bpems WX Ypes3BblYaliHO MeJJ/IEHHOE Pa3/IoKeHME B OKPYKAlOLLeM cpefe co34aeT cepbesHble
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3Kosoruyeckne npobaemol. MosTomy paumMoHasbHOE MCNONb30BaHME NOAMMEPHbIX MaTepuanos, UX
nepepaboTka 1 paspaboTKa 3KOAOrMYeckn 6e3onacHbIX MaTepMasnos ABAAIOTCA OAHUM U3 BaXKHEMLWNX
HanpaB/ieHUI Pa3BUTUA COBPEMEHHOWN HAayKN U TEXHONOTUA.

Mpoekr (1 yac)
® YyebHuUK: cTp. 99

Llenblo gaHHOro npoeKTa aBaseTcs GopmMMpPOBaHUE Y YHALIMXCA MPAKTUYECKMX 3HAHWUI O B3aMMOCBSA3M
MeXAY XMMMUYECKMMMN CBOMCTBAMU NpesesibHbIX U HenpeaebHbIX Yr1eBoAOPOL0B U UX CTpoeHnem. B
X0o4e NpPOBEAEHMA OMbITOB Yy4yalMeca WCCAemyloT 3KCNepUMEHTasIbHbIM MyTemM B3aMmogencreume
YIrNeBoAopOoA0B, MOJIYYEHHbIX Pa3/IMYHbIMK cnocobamn, ¢ OpPOMHOM BOAOM W PacTBOPOM
nepmaHraHaTa Kaaus WM CPaBHMBAIOT WX PEAKUMOHHYIO CcnocobHocTb. Hapsay c atum yyawmecs
pa3BMBalOT HaBblKM BeAEHUA HabAOAEHWI, BbIABUKEHWS TMMOTE3, COMOCTaBAEHUA Pe3ynbTaTos,
aHaNM3a 3KCMEePUMEHTANbHbIX AAHHbIX WM HayyHO OOOCHOBAHHOW MHTepnpeTauun MoayYeHHbIX
pe3ynbTaTos.
B xo4e BbIMOAHEHWA NpPOEKTa YyyaliMecs YCTAHABAMBAKOT 3aBUCMMOCTb XMMMUYECKUX CBOMCTB
npefesnbHbIX U HeNpeaenbHbIX YINeBOAOPOAOB OT CTPOEHUA UX Monekyn. HabnwopeHus yyalwmxcs
MOKa3blBalOT, YTO a/ikaHbl, COAEpP)KALLME MeXKAYy aToOMaMW yrnepofa TONbKO OAMHAPHble CBA3W,
XMMMWYECKN MaN0aKTUBHbI, TOrAa KaK afikeHbl, UMeloLMe B CBOEM COCTaBe ABOIMHYe CBA3b, BCTYMAOT B
pas/finyHble peaKkumMn 3HaYUTENbHO Nerye. XapakTepHbIM NPU3HAKOM HenpeaenbHbIX Yr1eBoL0p0L0B
ABnseTca obecuseymBaHne 6pPOMHON BOAbI U pacTBOPa NepMaHraHaTa Kaaus.
K 3aBepLueHMIo NpoeKTa 0XKNAAeTCs NoayvyeHme cresyowmx pesynbTaTos:
— YcTaHaBAMBAaETCS, YTO KAOYEBOE pasinyme B CTPOEHWUM NpPeaenibHbIX U HenpeaenbHbIX
YyrneBoA0poA0B COCTOUT B XapaKTepe CBA3EN Mexay aToMaMu yraeposa.
— W3 HabntogeHui BbIABASAETCA, YTO ras, NOJIy4eHHbIN U3 aleTaTa HaTPUA, He U3MEHSET LBeT
6poMHOI BOAbI M pacTBOPA NepMaHraHaTa Kaaus.
— BbisBnseTcs, 4To ras, NOsy4eHHbIM U3 3STUNOBOIO cNUpTa, obecuBeuynBaeT 6POMHYO BOAY U
pacTBOp NepmaHraHaTta Kaaus.
— [JenaeTtcsa BbiBOA 0 60/bLUEN XMMNYECKOM aKTUBHOCTM HEMpPeAeNbHbIX Yr/1€BO40POA0B.
— YcTaHaB/MBaeTCA CBA3b MEXKAY PeakLUMOHHOM CNOCOOHOCTbIO aIKEHOB U HaMYMEM ABOMHOM
CBSA3M B UX MOJIEKYNIAX.
— YcTaHaBaAuBaeTcA, YTo 6poMHas BOAA M PacTBOP NepmaHraHaTta Kaamsa moryT 6biTb
MCNONb30BaHbI /19 onpesenieHns (pacno3HaBaHUA) HenpeaesbHbIX Yr1eBoA0POA0B.
— TposacHseTcs pelaoLwan poib CTPOEHUA MOAEKYN B GOPMUPOBAHUN XMMUYECKUX CBOCTB
BELLEecCTB.
Mo OKOHYaHMM PaboTbl HaL, NPOEKTOM y4yaluMecs MOryT NPeACcTaBUTb NOYYEHHbIE Pe3ybTaTbl
B BMAe Tabauu, AMarpaMm W NpeseHTauuii, CONoCTaBUTb MpeaesibHble U HenpeaesbHble
YFNeBOA0POAbI U ONPEAENNTb CYLLECTBYIOLWME MEXAY HUMMU CXOACTBA M pa3anuuvaA. [aHHas
NPOEeKTHasA AeATeNbHOCTb CNOCOBCTBYET PA3BUTUIO Y YYALLMXCA HABLIKOB MCCeA0BaTE/IbCKOM
paboTbl, BeAeHUA HabAOAEHWI, aHANUTUYECKOrO MbIWAEHUA, peleHus npobnem,
COTPYAHMYECTBA U NPEACTaBNEHUA HAaYYHbIX Pe3y/bTATOB.

CoaepkaHue yyebHMKa XMmum gna 9-ro Knacca u oXxkuaaemble obwme
pe3ynbTaTtbl 06yuyeHus

YYyebHUK Xummnmn ans 9-ro Knacca npmssaH copmMmUpPOoBaTh Y YYaLLMXCA CUCTEMY 3HAHUI O XMMUYECKUX
MOHATUAX WU 33aKOHOMEPHOCTAX, PACLIMPUTb WX HayyHOE MMPOBO33PEHME M MOMOYb UM YACHUTb
XMMMUYECKYIO MPUPOAY ABNEHWUN, NPOUCXOAAWMX B NPUPOLE M B NOBCEOHEBHOM KU3HWU. B yyebHuKe
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byHOAMEHTaNbHble XMMWUYECKMEe MOHATUA MpeacTaBfeHbl B WX B3aMMOCBS3M C COBPEMEHHbLIMMU
HAY4YHbIMW SOCTUNKEHUAMMU, MHHOBALMOHHBIMW TEXHOJIOTUAMMW, IKOJIOTMEN N AeATENbHOCTbIO YENOBEKA.
Bbibop TeEM M MoCAeL0BaTENbHOCTb UX PACMOJIOKEHMA OCHOBAHbI HA NMPUHUMMNE PACUMPEHUA 3HAHUM,
NPUOBpPETEeHHbIX YYaLMMUCA B NPeALIecTBYOWMX KNaccax, M ycBoeHUA 6o1ee CIOXKHbIX MOHATUN.

B yuyebHMKe B cuUCTeMaTMYECKOM BuAe NpPeAcTaBieHbl AN M3YYEeHUs MOHATUA, COCTaBAaslollMe
TeopeTUYeCcKne OCHOBbI XMMUKN: KOJIMUYECTBO BELLECTBa, MOJ/b, MOIAPHAA Macca, MONSPHbIA 0bbem,
OTHOCUTE/IbHas MJIOTHOCTb, MaccoBas A0/5, MacCOBOE OTHOLLEHWE, SMNUPUYECKME N MONEKYASPHblE
bopMyAbl, CTEXMOMETPUYECKME pacUeTbl, IMMUTUPYIOLLLEE BELLECTBO, BbIXOA, NPOAYKTa, TEPMOXMMMUSA,
3HTANbNMUA U 3aKoH lecca. Mcnonb3ys 3TU NOHATUSA, YYallMecs BbIMOMHAOT Pa3NyYHble XMMUYECKMe
pacyeTbl, ONPEAEeNAlT KOJIMYECTBEHHbIE COOTHOLUEHUA MEXAYy COCTaBOM BeLeCcTB U UX
npeBpaleHnaMM, a TaKKe Yy4yaTcs XapaKTepusoBaTb XMMMUUYECKMEe MpoLeccbl MNoCpeacTBOM
MaTemMaTUYeCKUX MeTo0B.

B yuyebHMKe M3naratoTca BCECTOPOHHWE CBEAEHWUS O CTPOEHMMU, CBOMCTBAX, HAaXOXAEHUMN B NpUpoae,
cnocobax MnosyyeHua M obnacTax NPUMEHEHUS HeMeTannoB U MeTannoB. Yyawueca cpaBHUBAKOT
CXO4Hble U OTANYMTENIbHbIE OCOBEHHOCTM Pa3NIMYHbLIX TPYMN 3/1EMEHTOB, Pa3bsACHAOT B3aMMOCBSA3b
MeXay CBOMCTBAMMW BELLECTB U CTPOEHWEM aTOMa, MOJy4yatoT HOBblE 3HAHWUS O METaNNypPruyecknx
npoueccax, O KOpposnn M MeTohax 3alimTbl OT Hee. Hapaay C 3TUM OHM 3HAKOMSATCA CO 3HAYEHUEM
raforeHoB, BOAOPOAaA, a30Ta, aMMMUaKa, Cepbl U COEANHEHUI YrNepoaa, OCHOBbIBAACL Ha NpUMepax uUx
NPUMEHEHMA B NPOMbILWAEHHOCTN, CENIbCKOM XO03SIUCTBE M MOBCEAHEBHOW KWU3HWU; C COCTAaBOM
aTMmocdepbl, OCHOBHbIMM KOMMOHEHTaMW BO34yXa W WX POJIbl0 B KMBOM NpuUpoLe; NPUYMHAMMK
3arpA3HeHns Bo34yxa W BOAbl, 3KOJOrMYECKMMMN NPoBaeMaMn, NapHUKOBbIM 3ddeKTom, rnobanbHbIM
notenjeHnem M BOMPOCaMWU 3alLMTbl OKpyKatowein cpegbl. MpyU U3yYeHUW ITUX Tem Yy yyalumxcs
BblpabaTblBaeTCA 4YyBCTBO 3KO/JIOTMYECKOM OTBETCTBEHHOCTM, OHW Y4yaTCA OLLEHMBATb BAUSAHWE
AeaTeNbHOCTU YeI0BEKa Ha NpUpoAay U AUCKYTUPOBATb O NYTAX pelLleHMsA 3KoNorMyecknx npobaem. Mo
AAaHHOMY y4ebHUMKY ydallmMecs 3HaKOMATCA TaK¥Ke C OCHOBHbIMM K/lacCaMM YrneBoaopoaos, HehTbio U
ee nepepaboTKOM, NMPOLLECCOM KPEKWHra, No/MMepamu, CnMpTamu, KapboHOBbIMM KUC/OTaMWU U
APYrMMM OPraHNYeCKUMU COeIMHEHNAMM C GYHKLMOHANbHbIMU rpynnamu. OHU NPOCNEKUBAIOT CBA3b
MeXKAy CBOMCTBAMW OPraHUMYECKUX BELLECTB U UX CTPOEHWEM, OOBACHAIT POJib 3TUX BELLECTB B
KU3HEAEeATEeNIbHOCTU KUBbIX OPraHM3MoB, NMPOMbILWIEHHOCTU U ObITY, OLEHWBAOT MpPeMmyLLecTsa
NoIMMEPHbIX MaTepPManoB, a TaKKe UX BO3AENCTBME HA OKPYIKaIOLLYIO cpeay.

B yuyebHuKe ocoboe BHMMaHME yAenseTcA CBA3M TEOPETMYECKUX 3HAHUMW C MNpaKTUYEeCcKoM
aeaTenbHocTbio. MocpeacTBOM BbINOAHEHUSA NabopaTopHbIX paboT, HabawaeHWn, nccneaoBaHUn U
MPOEKTOB y4yaluneca pPasBMBAOT HaBbIKM 3KCMEePUMEHTAIbHOM paboTbl, yyaTcs cobnogath npaBua
TEXHUKM Be30NacHOCTH, a TaKKe aHa/IM3MPOBaTb NOJIyYEHHbIE Pe3yabTaTbl U MHTEPNPETMPOBATL MX Ha
Hay4yHOM ocHoBe. ITU BUAbl LEATE/NIbHOCTM CMOCOOCTBYIOT PAasBUTUIO Y YYalUXCA HaBbIKOB
nccnefoBaTeslbCKOM paboTbl, BblABUMKEHUA runoTes, cbopa MHPOPMALMKM, NMOCTPOEHUSA BbIBOAOB M
npoBeAeHMA Npe3eHTauunii.

Mo npeacTtaBAeHHbIM B yyebHUKe pybpuKkam “Hayka, TEXHONOIMA, XKMU3HL" ydyalimecs 3HaKOMATCA C
Hay4HOU faeATenbHOCTbIO AMeseo ABoragpo, AHTyaHa JlaByasbe U APYrMX U3BECTHbIX YYeHbIX, Y3HAOT
06 MUCTOpPUM Pa3BUTMA XMMUM, a TaKKe MoayyatoT MHPOpMaLMI0 O maTepuanax, NPUMeHAembIX B
COBPEMEHHbDIX TEXHOMOrNAX, 06 anbTepHaTUBHbIX MUCTOYHMKAX SHEPrUM, MAFHWUTHbIX TEXHONOrUAX,
rpadeHe M ApYyrMx MHHOBALMOHHbIX MaTepuanax. 3T TEKCTbl CMOCOBCTBYIOT NOBbLILEHUIO Y YYaLLUXCS
MHTepeca K HayKe, MOMOraloT 0CO3HaTb PO/ib XMMMM B Pa3BUTUM 06LLLECTBA 1 3a4at0T HanpaBAeHe Ans
Bblbopa byayuwielt npodeccuu.

MpeactaBneHHble B yYuebHMKE NPOEKTbl, MO3BOAAIOT YHaLLMMCA NPUMEHATH CBOU 3HAHMA ANA peLleHns
npobaem, B3ATbIX U3 PeasibHOM XU3HU. Takue Npumepbl NPOEKTHON AEATENbHOCTM, KaK M3ydyeHue
npouecca KOppPo3nmn, CpaBHEHUE SHEProHOoCUTENEN, OLLeHKa 3G dEKTUBHOCTU NPOU3BOACTBA aMMMUaKa,
onpegeneHne CocTaBa KPUCTaNNOrMApaToB, pacyeT TensoBblX 3hGEeKToB MNPOLECCOB rFOpeHus,
nccnefioBaHWe 3arpaAsHeHWs BO3ZdyxXa W BOAbl, CNOCOOCTBYIOT PasBUTUIO Y YYaLLMXCA HaBbIKOB
KPUTUYECKOTO U TBOPUYECKOrO MbILLNEHUS.
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OXuaaeTcs, YTo B pe3y/ibTaTe U3y4yeHUs y4ebHMKa ydyalmecsa YCBOAT XMMMUUYECKME MOHATUA U 3aKOHbI,
6yayT ymeTb pasbACHATb CYLWHOCTb XMMUYECKMX NMPOLLECCOB, NPOBOAUTL IKCNEPUMEHTDI, BbIMOJIHATb
pa3nMyHble pacyeTbl, aHaNM3MPOBATb MOJIYyYEHHblE AaHHble, AEMOHCTPUPOBATb OTBETCTBEHHOE
OTHOLLEHME K OKpYyKalolleld cpede, a TaKXKe OCO3HAlT PO/b XMMUU B MOBCEAHEBHOWM U3HU,
TEXHONOMNAX U MPOMbILLINEHHOCTU. MpnobpeTeHHbIe 3HaHUA U HaBbIKM 3a010KaT NPOYHbIN GyHAAMEHT
AN yraybNeHHOro U3yvyeHuMa XMMUW Ha MNOC/AeAyoLWMNX CTyneHax obyyeHua, MO3BOAAT ydalluMmcs
NPUHMMATb Hay4YHO 06OCHOBaHHbIE PeLleHUs U MOMOTYT UM CTaTb aKTUBHbIMW Y/1I@HaMM COBPEMEHHOIO
obuiecTsa.
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