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Ob YYEBHOM KOMILJIEKTE

VYueOHpd KOMIUIEKT «Pu3nkay s 6-ro Kjaacca o0meo0pa3oBaTeIbHBIX IMTKOJ
Azep0aitmxanckoit PecrryOnnku pa3zpa0doTaH Ha OCHOBE MO MPEIMETHOMY KyppPHUKY-
nyMa. KoMIuekT cocTouT U3 yueOHHUKA U METOANYECKOro MOCOOusI.

YUYEBHHUK
Y4eOHHK SBISIETCS BaXKHBIM HHCTPYMEHTOM IS peaTi3allii CTaHAapPTOB COIepIKa-
HUS, CIyXaluil JUIsl peryIupoBaHus JeSTeIbHOCTH YUUTENIb-YUeHHK (IIPero/1aBa-
HUe-00y4JeHue).
¢ YueOHble MaTepHalibl CIPYIITMPOBaHBI TI0 STaraM KOTHUTUBHOW TaKCOHOMHHU.
e CrpynnupoBaHHBIE Y4eOHbIE MaTepHalbl PasMEIieHbl B COOTBETCTBHM C ATarlaMu
AKTUBHOTO OOYYEHHS U CO3/IAF0T YUaIIIMCS YCIIOBHSA TSl CAMOCTOSTELHOTO 00y YEHHSI.
¢ Y4eOHble MaTepHralbl pa3padOTaHbl COOTBETCTBEHHO BUAAM JEATEIBLHOCTH, obec-
MIEYUBAIOIINM PEANH3AINIO CONEPIKATENBHBIX CTAHJAPTOB MPEAMETHOTO KyPPHUKYITY-
Ma 1o (hu3MKe.
e YueOHBIC MaTepHaIBI 110 KOKIOH TeMe B yIeOHUKE CTPYTIITHPOBAHBI IO CIICTYIOIICH
MOCTIEI0BATENFHOCTH U IPUHIINITY

— -u||mnmmm )

B .

1. MoruBauusi. ONUCHIBAIOTCS pa3IMUHbIE CUTYallMd WU COOBITHS, W 3aJal0TCA
BOIPOCHI, YTOOBI BBI3BAaTH MHTEPEC K TeMe. Bompockl, OCHOBaHHbIE Ha paHee
HpI/IO6peTeHHI)IX SHaHUAX, MNPE€aHA3HAYCHBI JJIA IMOBBIMNICHUA aKTUBHOCTHU YUalIUXCA
npu GOPMYJIMPOBAHUY MPOOJIEM U BBIIBUKCHUH THITOTE3.

2. HccaenoBanue. [Ipeanaratorcst onbIThl, J1aOopaTOpHbIe pabOTHl U pa3InvHbIC 3a-
JaHWs, HalIPaBJICHHBIC HAa «OTKPBITHUE) MMPUYNHHO-CIICACTBCHHBIX CBSI3EH B HCCICay-
C€MBIX ABJICHHAX. MOI‘YT BBITIOJIHATHECA B IpyInnax v UHAUBUAYAJIbHO. Ot 3aJaHuA
CITyKaT AJIl CO3JIaHMs CBSI3U MEXAY HOBOM TEMOW M yK€ MMEIOIIUMUCS 3HAHUSAMM.
Jns obcyxaeHusi pe3yabTaToB BBINOJHEHHOW Pa0OTBl M HCCIIENIOBAHUS OIIMOOK
3a7]at0TCs BOIIPOCHI.

3. 3naere qu BoI? Baknas uH(popManus, CBI3aHHAs C TEMOM.

4. IlosicHenus. J{atoTcsi HEKOTOPBIE pa3bsICHEHHS, CBSI3aHHBIE C HCCIeAyeMbIMU (pak-
TaMH, BBIIBJICHHBIMH BO BPEMs TBOPYECKOW AESITENBHOCTH. DTOT JTal SBISETCS
OCHOBHBIM COACPKAaHMUEM YpOKa, 34€Chb OdaHbl OCHOBHBIC ITIOHATHA, ITOSACHCHUA,
onpezeNeHus, IpaBuiia CBI3aHHbIE C TEMOI. ,
5. 910 nHTepecHo. [laercsa naTEpecHas HHPOPMALNS W TPUMEPHI IS PACIINPEHUS
3HAHMM 110 TEME.



6. [IpuMeHneHue MoJIy4eHHBIX 3HaAHM. [IpenmararoTcs 3a1anus ¢ IENbIO 3aKPEUTh
W3YYCHHBIM MaTepUaJ, OLICHUTh U BBIPA3UTh CBOE OTHOIIICHUE K HEMY.

7. Uto BbI y3Haau. Ciy’XuT Ui 0000IIEHUsT HOBOTO MaTepuaa, U3JI0)KEHHOTO B
Teme. TpedyeT caMOCTOSATENbHBIX OTBETOB C HCIIOJIb30BAHUEM HOBBIX KITFOUCBBIX
CJIOB, U3yUYEHHBIX HA YPOKE.

8. Kunrouesnble ciioBa. OCHOBHbBIE IOHSTHSI, U3YUEHHBIE B KQXKI0H TEME.

9. IIpoBepbTe cBOM 3HAHMsA. [IpenHA3HAYCHO IS OINEHKH TOJNYYCHHBIX 3HAHWH
YYAIUXCSA W JJIs BBISIBJICHUS HEJIOYCTOB MPU U3YyUYCHUM TeMbl. [laHHBIC BONPOCHI U
3aJjaHHs HAIEJICHBI HAa TO, YTOOBI 3aBEPIIUTh W3YYEHHOE, IPOBECTU HCCIICIOBaHUE,
YCTaHOBHUTb CBSI3U, PA3BUTh TBOPUYCCKUE HABBIKH, & TAK)KE OLICHUTH OTH 3HAHUSA U
OTpearnupoBaTh Ha HUX.

10. IpoexkT. [IpenHazHayeH )i BHINOIHEHUS B JOMAIIHUAX YCIOBUSAX. DTH MPOCKTHI
HOCST DKCIIEPUMEHTAIIBHBINA XapaKTep, U AJIS UX pealln3alliid MOTYT UCTIOIh30BaThCA
pa3IMYHbIC HCTOYHHUKH.

11. O6o6maronue 3aganns. B KOHIE Kax10T0 pa3jiena ObLTU JaHbBI BOTIPOCHI U 33/1a-
HUS, CBA3aHHBIE C MPUMEHEHWEM TOTO, YTO OBLIO M3ydeHO B 3ToM pazzaeine. OHH
TaK)KE MOT'YT OBITh HCITIOJIb30BaHBI /151 IIOJArOTOBKHM K CyMMAaTHBHOMY OIICHUBaHHUIO.

MeTtoauueckoe mocooue 1Jsi YUUTEsI

Mertomuueckoe TIocoOre UTpaeT BOKHYIO POJIb B OpPraHM3aly ydeOHOTO Tporiecca
yunteneid. B MeroauueckoM TOCOOMM OTpakaeTcss PEKOMEHIALMK 0 peal3alliH
TMOJICTAH/IAPTOB Ha YPOKE TI0 KAXKIOW TeMe; ISl peain3alui 3TUX CTaHJapTOB OMHU-
CBIBACTCSI TEXHOJIOTHSI pa0OTHI ¢ YIEOHBIM MATEPUATIOM; TIPEJIATAOTCS KPUTEPHH OLICHKH
CTEMEHH JOCTHKCHUS PE3yJIbTaTOB HA YPOKE; MPUBOIATCS 00pasibl (hOPMATHBHOIO OIe-
HUBaHUS Ha TpeX YpoBH:X. Ha Kax/10M ypoke peKOMEH TyeTCs pealn30BbIBaTh CTAH APThI,
COOTBETCTBYIONIHE IIeNsiM 00yueHus. [Ienblo KaXJI0ro ypoka SBISIOTCSI Pe3ysbTarhl,
KOTOpBIE YUCHHK JIOCTUTACT B KOHIIE KKIOTO YPOKa. YUHTENlh MOXKET CaM OIpeleIUTh
e O0yYCHHS B 3aBUCUMOCTH OT YCIIOBHUIA, YPOBHS ITOJTOTOBKH YYaIllUXCs, TEXHAYEC-
KOro 00OpyJIOBaHUsI, Jab0OpaTOPUK M JPYTHX BO3MOXKHOCTEH. YPOK JIOJDKEH OBITh Tak
OPraHU30BaH, YTOOBI yUalUecs B KOHIIE YPOKa CMOTJIH TOYYHTh OKUIACMBbIN Pe3yIIbTar.
[MosTomy menu oOy4eHWs] OpHEHTHPOBAHBI HAa y4Jaluxcs. Peanmuzaimst MOACTaHIAPTOB
MPOBOJIMTCS HE TOJILKO HA OJTHOM YPOKE, 2 B TCUCHUH BCETO I'0JIa HA HE CKOJIBKUX YPOKaX,
4TO MojpazymeBaeT (HOpMATHBHOE OICHUBAHKE KAXKJOTO YPOKa MO Pe3ysibTaTaM OXKH-
JAeMBIX LIeJICH ypoKa. YPOBEHb JOCTHKEHHS ITHX PE3YJILTaTOB KOHTPOIUPYETCS IyTeM
(opmaruBHOTO oneHMBaHus. C 3TOM LEbI0 KpUTepruH (OPMAaTHBHOTO OLICHUBAHHS OpH-
CHTHPOBAHBI HA MPOBEPKY PA3IMYHBIX HABBIKOB YYaIIIUXCS.
B MeToanueckoM ocoOuH JTsl yUUTENsl HAIIUTH OTPaKEHHE CIIE YOI MaTePHAIBI:
e KpaTkoe copepkaHue pasenoB yueOHUKa.
¢ CTpyKTypa y4eOHOTO KOMIUICKTA 10 TeMaM.
e Ta0nuia peanu3anuy NOJICTAHIAPTOB | 00pa3el] roJ0BOro IIAHUPOBAHUS.
* Bo3MOXXHOCTH MEXNPEIMETHOW WHTErpalMy U TaOJIUIa HHTETPALUs COOTBETCTBY-
IOIIUX TIOJICTAHTAPTOB JAPYTUX MPEIMETOB.
o [IpuHIune! 1 GOpPMBI OIICHUBAHHS YCIIEBAEMOCTH YUaIIUXCSL.
e [TpriMepbl NOYPOYHOTO IIJIAHUPOBAHHUS.
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e Cxemarnueckoe OTOOpaKeHHWE Ha CTpPaHUIAX YMEHbBLICHHOW KONHH Y4eOHMKa

CTPYNIIIHPOBAHHOTO YYeOHOTO MaTepHuasa 1o Kaxaoi Teme.

e OmnmcaHre TEXHOJIOTUH PAaOOTHI CO CrPYNNHUPOBAHHBIM YYEOHBIM MaTepHUajoM

KaXXJIOM TEMBI.

e JlonoauTeNbHAS WHGOPMAIIHS 110 TEME /IS YUUTEIeH.
e Pecypchl, KOTOpBIE MOTYT OBITh HCITOJIE30BAHBI YUUTEISMHU.

VYyurtenb MOXKET UCIOIb30BaTh PEKOMEHJIAIMHN 0 KaXJIOMY YPOKY, B COOTBET-
CTBHH C YPOBHEM ITOJITOTOBKH KJlacca, TEXHHYECKOTO OCHAIIECHHSI K TIPUHLIUTIOM I ]-
¢depenurpoBanHoro o0yuyenus. C 1nenpio (GOpMUPOBaHUS WHAMBHUIAYAJIBHBIX CIO-
coOHOCTEH y ydyamuxcs BO BpeMs MPAKTHUECKUX 3aHATHH I1eJecoo0pa3Ho
UCII0JIb30BaTh, B OCHOBHOM, HHAWBUAYaAIBHYIO (OpMY paboThl WK paboTy B Mapax.

CTPYKTYPA YYEBHOI'O KOMILJIEKTA

VY4eOHUK COCTOUT U3 4-X pa3JIelioB:

1. Yro uzyuaet pusuka?

2. Marepusi.

3. BemiectBo u ero cBoiicTaa.

4. B3aumoelicTBHE U IBUKEHUE.

Yro uzyuaer ¢puzuka? B sToM pazjene 0ObICHAETCS CTENEHb BAKHOCTH HAYKH
¢u3MKK cpeau Opyrux HayK, H3ydaromux npupony. Knaccudunmpyrores dpusmndec-
KHeE SIBJICHUS] B COOTBETCTBHU C MX XaPAKTEPUCTHUKAMU U OOBSICHSIIOTCS PUYUHBI UX
BO3HUKHOBEeHHMs. [IpuBHBaIOTCS HaBBIKM HaOIrOAEHUS 32 (PU3NIECKUMU SBICHUSIMH,
MIPOBEICHUS UCCIIEIOBaHNMA, 0000IEHNS PE3yIbTATOB M UX OOCYXKICHHUE. 3aKiIaabl-
BAaIOTCSI OCHOBBI ()OPMUPOBAHHUS HABBIKOB U3MEPEHUS (PUINUECKUX BETHYHH, UCIONb-
30BaHMsl M3MEPHUTENBHBIX NPUOOPOB, NMPUMEHEHHS MX B IOBCETHEBHOH >KM3HU U
IpaBuiia TEXHUKH 0E€30I1aCHOCTH IIPH paboTe ¢ HUMHU.

Marepusi. B nanHoM pazziene naHa nepBoHaudabHas WHGOPMALMSL O MaTepHH, O ee
BaKHBIX XapaKTEPUCTHKAX, TaKHX, KaK JBMKEHHE U Macca. [latoTcst B YIIPOLIIEHHOM BHJIE
MIEPBOHAYAIBHBIC NPEICTABICHUS O BEILECTBE M (PU3NUECKOM I10JI€ KaK OCHOBHBIX BHIAX
Marepur. Ha mprmMepax u3 TOBCEIHEBHOM KU3HN TTOKA3bIBACTCS Pa3Iiyie MEXIy Belec-
TBOM, TEJIOM ¥ MOJIENbI0. OCHOBBIBASsICh HA OCHOBHBIX TOJIOXKEHUSIX MOJIEKYJISIPHO-KUHETH-
YecKoi Teopu, GOpMUPYIOTCS TIEpBOHAYATIBHBIE TIPEICTABICHNS O CTPOCHMH BEIIECTBA U
JTaeTCsI CHicTeMa CBA3aHHBIX 00BEKTOB B MepapXideckoi popme. B ocHoBe aToro pasena jie-
SKHT PAJl UCCIIEOBAHNI, IPUMEHEHNIH U TPOEKTOB, OCHOBAHHBIX HA 3HAHUSIX O CTPOSHUHU
BemlecTBa. B To ke Bpems, JaBasi MHPOpPMAIMIO 00 arperaTHbIX COCTOSHUSIX BEILECTBA
(TBepmoe,  KMIKOE, ra3000pa3HOe U IUIa3Ma) NPUBHUBAIOTCS HABBIKM B YMEHHM OTJIMYATh
WX JPYT OT JIpyTa.

BemecTBo M ero coiictBa. B nanHoM pazzaene naercs 0000IIeHHE Pe3yIbTaTOB
NPAaKTUUYECKUX HCCIICAOBAaHUN SBIEHUH Iuddy3un U TEMIOBOTO pPacUIMPEHUs
BEIIeCTBa HA OCHOBE MOJIEKYJIApHON Teopuu. [IpuBomuTCs TemmneparypHas 3aBUCH-
MOCTb 3THX SIBJICHHUH Ha pa3lW4HBIX MpUMepax. B 1aHHOM pasziene HalUIM HIMPOKOE
OTpakeHre HaOJII0IEHHS, UCCIICIOBaHMUS, CBSI3aHHBIE C MIOHATHEM 00beMa BEeUICCTBA
W enuHUI] ero m3MepeHus. llpn BBeneHWM MOHATHH Macchl W TIOTHOCTH (OPMH-
PYIOTCS HAaBBIKM MPUMEHEHHUS UX Ha MPAKTUKE U B TEOPHUH.
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B3aumopeiicTBue U IBHKeHHe. B 0CHOBE MaHHOTO pa3jielia JIeKAT CBEICHUS O
B3aMMOJICHCTBUHU MEX Ty (hOpMaMHU MaTepUH, BEIIECTBOM U TIOJIEM, BKJIFOUAs TOHSITHS
IPaBUTALIMOHHOTO, 3JIEKTPUUYECKOTO U MarHUTHOTO B3aUMOJEHCTBUA. B TO ke Bpems
(OPMUPYIOTCS HABBIKM B HM3yYEHHM DPa3HBIX (OPM JBUKCHUS C TOYKH 3PEHUS
SKCIEPUMEHTAIBHON (DU3HKH.

PA3EJTbl TEMbI

1. Kakue aBnenns nsydaet dumsnka?

2. Ans yero pusmka nsyyaet npupogHbie
ABNIEHNA?

1. Y710 n3yyaet q)m3v||(a? 3. MeToabl nsyyeHus B dusmke

4. OyBMyecKUe BE/TMYNHBI U UX M3MEpeHMe

5. NamepuTtenbHble Npubopsl

6. TOYHOCTb B 3MEPEeHUAX

7. MaTepus: BELLECTBO M U3MYecKoe none
8. BelectBo n Teno

9. Cesi13aHble cucteMbl. ATOM. ATOMHOE AP0
2. Matepus 10. Monekyna

11. ArperaTHble COCTOSIHMSA BelecTBa

12. Ouddysus
13. TennoBoe paclimMpeHne BeLecTB

14. NamepsieMble CBOWCTBA BeLLEeCTBa:
3. BewwecTso U ero 06beM 1 ero n3MepeHue
CBOICTBA 15. Macca 1 ee usmepeHue
16. MNNOTHOCTb BellecTBa M ee onpeaeneHme
17. TemnepaTypa n ee nsMepeHume

18. B3aumopelicTBue. BosaelicTBue
NPUKOCHOBEHMEM

19. M'paBUTaLMOHHOE B3aUMOAENCTBME —
ConHeyHas cuctema

- 20. SneKkTpuyecKoe B3anMoaencTeme

4. Bsaumopencreme u 21. MarHuTHOe B3aMMOAENCTBME

OBWXeHune 22. MexaHun4yeckoe ABuXeHne

23. [ABM>XXeHne 3M1eKTpudeckmnx 3apsaoB:
3NEKTPUYECKMIA TOK

24. DHeprus




O ITPOIT'PAMME (KYPPUKYJIYM) 110 ®U3UKE J1JI51 VI KIIACCA

ConeprkaTenbHble JIMHUN SIBJISIOTCS COCTaBHOM YacThIO YCTAHOBIEHHOTO COZAEPKaHMS,
KOTOpasl peajn3yeT oOLIye pe3yJbTaThl Npu 00ydeHHH AaHHOMY mpenmery. Comepixa-
TEJBHBIE JIMHUM CITY’KaT I CHCTEMaTH3allMK U KJIacCH(UKALMK yYaIIMMICS N3y4acMOM
TEMBI. I[JDI BCCX OTAIlOB M3YYCHU (1)I/I3I/IKI/I B COOTBCTCTBUM C LECIIIMU U ITOJIOKCHUAMUA
00pa3oBaHuA coiepKaTeNbHBIE JJMHUH ObIIIH OTPEEeHbI CIIeIYIOIIM 00pa3oM:

o Ousnueckue sIBICHUS, 3aKOHOMEPHOCTH H 3aKOHBL.

e BemecTBo U 1oste, B3anMOJIEHICTBHE, CBSI3aHHBIE CHCTEMBI.

® DKcIiepUMeHTaIbHas (PH3UKA U COBPEMEHHASI JKH3Hb.

DuzuyecKue siBJIeHNs1, 3aKOHOMEPHOCTH U 3aKOHBI

Ota cozeprkaresbHas JIUHUS CO3AACT BOSMOXKHOCTD JJIsI TIOHUMAaHHs yYalluMHUCs MeXa-
HUYCCKUX, TCIUIOBBIX, J3JICKTPOMArHUTHBLIX, CBETOBBIX, ATOMHLIX U SIICPHBIX )IBJICHI/Iﬁ, a
TaKKe II03BOJISIET PAa3BUBATH TBOPUYECKUE HABBIKU U CAMOCTOSITENILHO PA0OTATh IPH pelie-
HHH 337124, CBSI3aHHBIX C IPeo0pa3oBaHneM (HPH3HUECKHUX BEJIMUINH, XapaKTePH3YOUX 3TH
sienns. Co3aaeT ycaoBusl Ui U3yUCHHS YUalMUCS 3aKOHOB U 3aKOHOMEpHOCTEH pas-
JIMYHBIX MEXaHUYECKUX, AaTOMHBIX 1 MOJIEKYJIAPHBIX (TETUIOBBIX) ABM)KEHUH, TaK e JIBH-
KEHUH 3apsDKEHHBIX YaCTULL, YACTUL] BHYTPH aToMa U siIpa. 3aKiIaabIBaeT OCHOBY I pa3-
BUTHSA Y YUAILIMXCs CIIOCOOHOCTEH K aHANIM3y MH(POPMALIUH O SIBJICHUSIX, IPOUCXOIAIINX B
NPHPOJE, UCTIOJIBb30BAHUIO HX B )KM3HEHHBIX CUTYALUSIX M HAYYHOMY ITOAXOY K HUM.
BemecrBo 1 nmoJie, B3anMoeiicTBie, CBA3aHHbIE CHCTEMBI

B a10i1 coneprkarensHOM JMHIN 0000m1aeTess nH(OpMaIus o (hopMax MaTepHH: BEIIECTBO U
nojie (MX €IMHCTBO M B3aWMHBIC MPEBPALICHHS), O CTPOCHWM BEILECTBA, 00 arperaTHbIX
COCTOSIHHSIX BEILIECTBA, TPABUTALIMOHHOM H JICKTPOMATHHTHOM T10J1E, (DYHIAMEHTAJIGHOM B3a-
MMOZIENCTBIY (ITPAaBUTALIMOHHOE, HIEKTPOMArHUTHOE U APYTHE), POJIM B3aMMOJCHCTBHSA B CO3-
JIAHUU CBSI3aHHBIX CHCTEM, O GAMHCTBE [IPUPOIBL, CO3AaHNH BeeneHHOW, noHsTin 00 nepap-
XUH CBSI3aHHBIX CHCTEM, a TAKKe O POPMUPOBAHHH IPOCTPAHCTBEHHBIX MPEACTABICHAN Ha OC-
HOBE MOHATHI BPEMEHU U IpocTpaHcTBa. DopMUpOBaHKE 3THX UAEH Y yHaIlIMXCsl CO3AaET BO3-
MOYKHOCTb JUI Pa3BUTHS Y HUX HABBIKOB B IOHUMAHHUH MAaTEPUAIBHOIO MUPA, HPEICTABICHUH
(r31UeCcKOl KapTHHBI MUPA, BEIOOPE MATEPUATIOB C HEOOXOAUMBIMK CBOMCTBAMH JIs1 IPHME-
HEHUs B ObITY U IPOM3BOJICTBE, a TAKKE CO3/IAET YCIIOBHS TSl Pa3BUTHS Y HHUX CIIOCOOHOCTEH
MPUMEHSATH UX B TIOBCEJHEBHOM JKU3HM.

IKCIepUMEHTAIbHAS (PU3UKA U COBPEMEHHAS KU3Hb

Ota conepkarenbHas JIMHUS CO3IAET ONpENeICHHYIO MOUBY ISl Pa3BUTHA Y ydalluxcs
NpeCTaBICHUH O HAyYHO-TEXHUYECKOM IPOTPECCE, COLUATLHO-OKOHOMHUYECKOM Pa3BU-
THH 00IIecTBa, O PoNM (U3UKK B M3YYEHHH MPHPOJHBIX HayK. Pa3BuBaeT criocoOHOCTb
HaOmoAeHys 32 (GU3MUECKUMHU SIBICHUAMU M MPOLECCAMH ULl OHUMAHUS UX HaydHO-
TEOPETUYECKUX OCHOB, (POPMUPYET HABBIKU B CUCTEMATH3ALMHU MOTyYEeHHBIX 3HAHUH B HX
MpaKTHYECKOM TpuMeHeHnH. [loMoraeT npoBoanTs HAOIONEHNS 32 (PU3MIECKUMU SIBJIC-
HUSIMU, CTaBUTh Pa3IMYHbIE OIBITHI, U3MEPSTh ONpEAeIeHHbIE (DH3NUECKIE BETMIMHBI C
COOJIIOICHMEM COOTBETCTBYIOIIMX NpaBHi Oe30macHOCTH. Pa3BuBaoTCsl Takke HABBIKU
0TOOpaKaTh Pe3yybTaThl B TAOJIWIIAX, BBIBISITH 3aKOHOMEPHOCTh MEXKAY BETMUNHAMH;
W3y4aTh MPUHIMUIT paOOTHI PHOOPOB 1 000PYIOBAHUSI, UCTIONB3YEMBIX B OBITY M Ha TIPOU3-
BOJICTBE, ()OPMHUPYIOTCSI HABBIKU 0€30T1aCHOM pabOThI C HIMHU.
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ConepaxarenbHble cTanaapTol mo VI kiaacey
B xonue VI kiiacca yueHuk:
® pa3NMYacT SBJICHNS (MEXaHMIECKHUE, TEIUIOBBIE, HIIEKTPUUECKHE) U PEIIacT IPOCTHIC 3aJa4H,
CBSI3aHHBIE C HUMU;
e pasm4acT (OpMbI MaTEPUH, OOBSICHSET arperaTHbIe COCTOSIHYS BELECTB U PEIIaeT MPOCTHIE
3a1a4u;
® PA3IIYACT CBSI3aHHBIE CUCTEMBI B IIPUPOJIE M OOBSCHAET HAOIIOAaeMble B3aUMO/ICHCTBILS;
® IIPOBOJUT IPOCTHIE OIBITHI U HCTIONB3YET H3MEPHTEIBHBIE TPHOOPHI ¢ COOFOICHAEM TTPABIIT
0e30I1aCHOCTH;
® JICIIOJB3YET OBITOBBIE IPHOOPBL, OCHOBEBIBASICH HA (PH3IUIECKUX SBICHISIX;
® IPEACTaBIsIET MH(OPMALUIO O POJIM YUCHBIX B Pa3BUTHU (PU3UUIECKOM HAYKH.

OCHOBHBIE CTAHIAPTHI M MOICTAHIAPTHI 110 COAEPKATEIbHBIM JUHUAM
1. ®usnyeckue sABJIeHMsI, 3aKOHOMEPHOCTH, 3AKOHBI
YueHuk:
1.1. JleMOHCTpHpYeT HABLIKM U 3HAHHS O IPUPOIHBIX ABJIEHUSIX.
1.1.1. Pa3muuaer MeXaHUYECKHE, TEIUIOBBIE U AIEKTPOMAarHUTHBIC SIBJICHHUS.
1.1.2. Pemaetr mpocTele 3ajaud, CBsI3aHHBIE C (DUBWYECKUMHU SIBICHHSAMH Pa3IMIHOTO
Xapaxrepa.
1.1.3. I'pynnupyet ABHIKEHHE MO €ro BUAAM.
1.1.4. JleMOHCTpUpPYET CBOM HAONIOICHUS 3a MPUPOJHBIMU SBJICHUAMHU Pa3HOTO Xapak-
Tepa.
2. BeuecTBo U noJie, B3auMo/ieiicTBIE, CBSI3aHHbIE CUCTEMbI
Yyenuk:
2.1. JIeMoHCcTpHpYyeT HABBIKU U 3HAHHMA 0 (hopMaxX MATEPHH.
2.1.1. Paznuyaer BellecTBa IO UX CTPOSHUIO (arperaTHBIM COCTOSHUSM).
2.1.2. Paznuyaet ¢hopMbl MaTEpHH.
2.1.3. OmuceiBaeT B TpOCTEHIIeM BUE CBOM HaOJIIOJCHWs, OTHOCSIIHUECS K (popmam
MaTepuu.
2.1.4. PemaeT npocThle 3a/1a4H MO CTPOCHHIO BEIIECTBA (arperaTHBIM COCTOSTHUSIM).
2.2. JlemoHCTpUPYET YCBOEHHE MOHATHI, CBA3AHHBIX CO B3aMMO/IEHCTBIEM CBSI3aHHBIX
cHCTeM B MpUpoe.
2.2.1. Pa3znuyaer cBA3aHHBIE CUCTEMBI U B3aUMO/JIEHCTBHE B MPHUPOJIE.
2.2.2. OnuceiBaeT CBOM HAOIIOICHUS 32 B3aUMOJICHCTBAEM B TIPUPO/IC.
3. DKkcnepuMeHTAIbHAS (PU3UKA M COBPEMEHHAs! KU3Hb
Y4enuk:
3.1. IlpoBoaMT ONBITHI H AEMOHCTPHPYET Pe3yJIbTATHI.
3.1.1. Vicrionb3yeT npocThie I3MEpUTENEHBIE IPHOOPEL.
3.1.2. [IpoBOAMT NPOCTHIE SKCTIEPUMEHTHI ¥ IPEACTABILIET PE3YJIbTAThL
3.2. /leMoHCTpHUpYeT 3HAHMA O POJIM (PM3MKHM KAK HAYKHM B Pa3BUTHM COBPEMEHHOI
JKU3HHU.
3.2.1. Ucnonb3yet ObITOBBIE IPUOOPHI, MPUHLUI PabOTHl KOTOPHIX OCHOBAH Ha pU3nUec-
KUX SABJICHUAX.
3.2.2. [IpencraBnseT 3J1eMEHTaApHYIO HHOOPMAITUIO O POJIM YUCHBIX B pa3BUTHH (QU3H-
YECKOU HayKHU.



TABJIMIA PEAJIM3AIIUU COAEPKATEJIBHBIX CTAHJAPTOB I10

HNPEIMETY U OBPA3EL I'OAOBOI'O INIAHUPOBAHUSA

B Tabsuiie 1aH peKOMEHIyeMbIi TOJJ0BOH iaH padOThl, OCHOBAaHHBIA Ha HABBI-
Kax, TpeOyeMbIxX B Kyppukyiayme. [Inan pabotel papadoran mais 34 Henenb (10 of-
HOMY 4acy mpenojaBaHus) wind 34 dacoB. B 3aBHCHMOCTH OT WHIWBUAYAIBHOCTH
MOAX0/a K TeMaM YYHUTENIb MOKET BHOCHTH ONpEICIICHHBIC M3MEHEHUS B 00Opasell
rOJIOBOTr0 IJIAHUPOBAHMUSL.

PA3JEJI U TEMbI

Copnepik.

JuH. 1

Copnepik.

JIMH. 2

Conepik.
JMH. 3

C.ct. 1.1

C.ct. 2.1

C.crt.

2.2

C.ct. | C.cr.
3.1 3.2

1.1.1

oNf
—_ -
—_ -

1.1.4

—
—
N

N
3

“Q
o

2.1.4

o
o

222

-
e

3.2.1
3.2.2

-

Yacel

1.Yto usyuaer

(usnka?

1. Kakue sBienus usyqaer Gpusuka?

+

2. Jlns gero (u3KKa U3ydaeT NPHPOIHBIC SBICHUS?

3. Metonbl u3yueHus B Qu3MKe

4. ®usnueckue BEINYUHBI U UX U3MEPEHHE

5. V3ameputensHble TPHOOPHI

+ |+ [+ |+
+

6. TouHOCTH B U3MEPEHUSIX

7. Majoe cyMMaTUBHOe OlleHHBaHue -1

2. Matepus

8. Matepust: BemecTBo U GU3HIECKOE MOIe

9. BeriiecTBO U TENIO

10. Csi3aHHbIE cHCTEMBL. ATOM. ATOMHOE S1pO

11. Monekyna

12. ArperaTHble COCTOSIHMS BELIECTBA

+ |+ [+ ]|+ ]+
+

13. MaJioe cyMMaTHBHOE OLlEHUBAHUE - 2

3. BemiecTBo M ero cBoiicTBa

14. Mndbdyzus

+

15. TennoBoe pacmMpeHue BEIIECTB

16. 3mepsieMble cBOIICTBa BEIECTBA: 00BEM
Y €ro U3MepeHue

R RrRrRrRrRrRrRr] R | =~~~ |~|~[~

17. Pentenue 3agau

[any

18. MaJsioe cyMMaTHBHOe OlleHUBaHue -3

[any

I moay

roaue 18 yacon

19. Macca u ee u3mepeHue

20. ITnoTHOCTH BEIIECTBA U €€ ONpEeJIeNICHuE

21. Pemenue 3amau

22. Temneparypa 1 ee U3MEpeHHe

23. Pemenue 3agau

24. Majoe CyMMaTHBHOE OIICHHBAaHHE

e

4. BzaumoaeiicTBue H

25. B3aumoielicTBure: BO3/ICCTBHE
MIPUKOCHOBEHHEM

26. I'paBUTAIIOHHOE B3aUMO/ICICTBHE —
CoJtHeYHas cucTemMa

q

27. DnexTpuyuecKoe B3aUMOICHCTBUE

28. MarHuTHOE B3aUMOJICHCTBHE

29. Majioe CcyMMaTHBHOE OLIEHUBaHUE-S

.|

30. MexaHHUYECKOE ABHKEHUE

31. Pemenue 3amau

32. JIBmkeHHe NIEKTPUUECKHX 3apsII0B:
JNEKTPUYECKUH TOK

33. DHeprus

34. Majnoe cyMMaTHBHOE OLICHHBaHHE-6

II moxyroaue 16 yacon
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MEXIIPEAMETHASA HHTEI'PALIA

MexnpenmerHasi MHTErpalysi MMeeT OYeHb BaXHOE 3HaueHue. HTerpauus Gusuku ¢
JPYTUMH TIPEIMETaMH UMEET CBOH OCOOCHHOCTH.
1. MaremaTtuka. CBsi3b KypcoB (PM3UKH M MaTEMaTHKH HY>KHO OTMETUTH 0C000, TIOTOMY
YTO MaTeMaTHKa KaK HAy4YHBIH METOJl HaXOAWT IMIMPOKOE MPUMEHEHUE B MPENOJaBaHIU
¢bm3rky. PU3nYecKre 3aKOHBI BRIPAKarOTCS MaTeMaTraeckumu (popmymamu. [Ipu BeiBoe
pe3yJbTaTOB M3 3aKOHOB (DM3MKM HA HEKOTOPHIX 3Talax WCIOJIb3YIOT MareMaTuky. B
71a00paTOPHBIX PabOTax MCIOJIb3YETCS MaTeMaTHYECKUH anmapar.
2. buoJorus. B xypce Onosoruu mMeeTcst O0JIBIIOE KOIMYECTBO TIPAMEPOB, HILTIOCTPH-
pyronmx (Gpu3nIecKue 3aKOHbL, SBICHUS U MOHSTHSL. VICIoIb30BaHke STUX MPHUMEPOB J1aeT
BO3MOXKHOCTh TIOKa3aTh YYEHHKaM E€JMHCTBO 3aKOHOB MPHPOIBIL, BAKHOCTH (DU3MKH B
OCBEIICHUN M N3YYEHUH IPUPOIHBIX SIBJICHUH, IPABWILHOTO OOBSICHEHHS 3THX SIBJICHUI;
TO €CTb ITO3BOJISIET TIOKA3aTh CBA3b (DUBHUKH C KHU3HBIO.
3. Xummus. HecmMoTpst Ha To, 4TO XMMUIO He M3y4atoT B VI Kitacce, 1Sl CBsI3U KypcoB (u-
3MKM W XUMUH TIEpHOJ M3Yy4YEeHHS! M OOBSICHEHHs POJICTBEHHBIX IOHSTHH NPHUBEIN B
COOTBETCTBHE, TIOCTETICHHO (POPMHUPYS I 3THX MPEIMETOB OOIIIHE TIOHATHS 1 3aKOHBI,
OJTHAKO OYEHb BAKHO TPH W3yYEHUH MaTepuasa He JIOIyCKaTh TOBTOPEHUS OJJHON 1 TOM
e paboThl. Jlo Hauana W3ydeHUs XUMUH B Kypce (pU3HKe yke MPOXOAAT U 3aKPEIUISIOT
HaBBIKY W 3HaHWS O CTPOCHUH aTOMOB M MoJieKysl. COOTBETCTBYIOIINE HABBIKA JIOTION-
HUTENBHO 3aKPEIUISIOTCS MPH NMPEeTNogaBaHUH XUMHUU.
4. ITosnanme mupa. Bce 3HaHMs 0 Tporieccax, IPOMCXOIAIMX B )KUBOI 1 HEKUBOM MpH-
polie B Kypce (U3HKH, CBS3bIBAIOT C HOHATUSIMH, YXK€e N3Y4YeHHbIMU UM B Kypce «Ilo3Ha-
HHE MUPay.
5. T'eorpagust. dusrika uMeeT MacIITaOHYIO CBs3b C KypcoM reorpaduu. Hampumep,
BeTep, IJIaBaHKE TeJl, KPYTOBOPOT BOIBI M APYTHE MPOLIECCHI TPEOYIOT OOBSICHEHHS C TOUKH
3pennst Gprzukw. [IpuHIIT paboTH MHCTPYMEHTOB W TIPHOOPOB JJISI OTIPEZEIEHNsT OCO-
OeHHOCTElH ATUX TPOLIECCOB OCHOBAH Ha (PU3MYECKUX 3aKOHAX.
6. Texnosorusi. KoHkpeTHast cBS3b MEXKIy M3y4eHHEM (U3HKU M TEXHOJIOTHH COCTOUT B
TOM, YTO TpY MPOBEICHUM HCCIIEIOBAHWI CCHUIAIOTCS Ha TPAKTHYECKUE 3HAHWSA W3
TPYAOBOTO 00yYeHHS ¥ padoT, BBIMOIHAEMBIX CAMAMH YYAIIAMHCSL.
7. Undopmaruxa. Bee TexHuueckue 3HaHMS, MOTyYeHHbIE B MTHPOPMATHKE, OCHOBAHBI
Ha (pu3uke. Yyaiyecs AODKHBI YMETb CBS3BIBATH DOJIb GU3HKHU B pa3BUTHU HHQOP-
MAaIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOIOTHH.
8. My3bika. MO)KHO CBA3aTh 3BYKH, KOTOPBIE OHH pa3y4rBalOT Ha YPOKE MY3BIKH, U
WX BBICOTY 3BYKa.
Oco0oe BHUMaHHE CIIElyeT YIeIUTh TalNHIe M0 MEKIMCIUIUTMHAPHON WHTErpanuy. B
TabNMIE YKa3aHbl, KAKWE 3HAHWS YYEHHUKOB, TIOJyUCHHBIC NIPH M3yUYEHUH APYTHX MpeaMe-
TOB, MOKHO HCIIOJTF30BaTh B KaKI0W Teme. [Ipu moaroToBke yuanTens K ypoKy Henecoo0-
pa3HO 3HAHWE MaTepHala, MOKAa3aHHOTO B TaONHUIlE MEKIPEAMETHOW MHTErpalyH. JTO
CITyXWT BOSHUKHOBEHHUIO U YKPETUICHHUIO CBSI3EH MEX/Ty YUUTENSIMU Pa3HBIX IIPEIMETOB,
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TABJIUIIA MEXIIPEIMETHOW MHTETPALTUA

PA3JIEJI U TEMBI

HA3BAHME INPEJIMETA U HOMEPA NIOACTAHJAPTOB

12. ArperarHbie COCTOSTHUS
BEIIECTBA

1. Kaxue siBneHus nsydaer ra.1.1.,r.2.14,5421.,5b.2.13,Mar.1.2.5,7.2.1.6.,I'2.1.3., Uu¢.1.2.3.,5.4.1.1., UU-
(usuka? u.2.1.3., Tex.1.3.2.

El 2. Jlnst yero HU3MKa U3ydyaeT MpH-

g |- JBYHACT TP 1P 1.1, T.2.14,,5.4.2.1,,B.2.1.3, Mar.1.2.5., T 2.1.6,, Tex.13.2.

5 POJIHBIE SIBJICHHS?

=
S |3 Meroasl usyseiis B.1.13,T.13.1,1.1.32, 1322, 12,13, Mar.4.1.1,, Mar.4.2.1., Tex.1.3.2.

5 B (u3HKe

g [4. Ousnueckue Bemuuunb! 1 ux b.2.1.3., Mar.1.2.5.,, I'2.1.6,, b.1.1.3., I".1.3.1,, I'.1.3.2,, I"'3.2.2., ".2.1.3., Mar.4.1.1.,
>

2 H3MEpPEHHE Mar.4.2.1,, Tex.1.3.2.

° 5. U3meputenbHble mpubops! b.1.1.3.,1.1.3.1.,1.1.3.2.,1'.3.2.2., '.2.1.3., Mar.4.1.1., Mar.4.2.1., Tex.2.2.1.
S |6. TOYHOCTD B M3MEPEHHAX b.1.1.3.,1.1.3.1.,I".1.3.2.,1"'.3.2.2, Tex.1.3.2.

~ [7.MCO-1

8. Marepwsi: BemwecTso u Gpu- r2.1.1,M-w.1.1.1,12.13,I.2.15,54.1.1.,6.42.2,Wud.2.1.1., Und.2.1.2., .2.1.2.,
3MYECKOE TOJIE Mar.4.1.1., Mar.4.2.1.

g 9. BewiecTBo 1 Tes0 r2.18.,5.4.1.1,, Uud.1.2.2., Uud.2.1.3.,I'.2.1.3., Mar.4.1.1.,, Mar4.2.1., Tex.1.3.2.

g |10. Comanmbie cueTeMbL ATOMH | 4 4 | 5391 12,13, Mar4.1.1., Mar.42.1., Tex.13.2.

= ATOMHOE SIIPO

= |11 Moutekya b5.4.1.1.,6.3.2.1.,I"'.2.1.3., Mar.4.1.1., Mat.4.2.1.

(o}

r218,b4.1.1,Un¢.12.2, Uud.2.13.,I2.1.3,,Mar4.1.1., Mar4.2.1., Tex.1.3.2.

13.MCO -2

3. BeiecTBo u ero cBoiicTBa

14. Indpdysust

r2.18., b4.l.1., Uud.1.2.2.,, Uud.2.1.3., B4.1.1., B.3.2.1,, C2.1.3., Mar4.l.1.,
Mar.4.2.1.

15. TernoBoe paciuupenue
BCIIIECTB

r218,b4.1.1,nd.122, Und.2.1.3.,64.1.1.,63.2.1,,'2.1.3., Mar4.1.1., Mar4.2.1.

16. Vi3mepsiemble CBOIICTBa Belec-
TBa: 00BEM U €ro U3MEpeHHe

b.1.13,I13.1,I'.1.3.2,I'.3.2.2,T.2.1.3., Mar.4.1.1.,, Mar.4.2.1,, Tex.2.2.1.

17. Pemienue 3ama4

Mar.- 1.2.1,,1.2.3.,4.1.1.,5.1.2. Und.- 1.2.3.,2.2.3.,3.3.1. .- 1.1.1. C.- 1.2.1. Az.s3..-
1.1.1,1.1.2.

18. MCO-3

19. Macca u ee u3Mepenne

r2.18., b4.1.1, Uud.122., Uud.2.13., T'2.1.1, II-m.1.1.1,, T.2.1.3,, T'2.15, b4.22.,
Wng.2.1.1., Uud.2.1.2.,5.1.1.3,,I.1.3.1,,I.1.3.2,,'.3.2.2,, Tex.1.3.2.

20. IT1oTHOCTH BelleCTBa 1 €€
onpejeneHne

I218,b4.1.1,Wnd.122, Wnp.2.13,,6.1.1.3,1.13.1, 132,322, Tex2.2.1.

21. Pemenue 3a1a4

Mar.- 1.1.3.,1.2.1,1.2.3,,1.2.5.,4.1.1.,5.1.2. Und.- 1.2.3.,2.2.3.,3.3.1,, Tex.-2.1.2.,2.2.2.
b-1.1.1.T.-1.2.1,2.1.6. Azsi31.1.1,,1.1.2.

22. Temnieparypa 1 ee U3MepeHue

b4.1.1.,, b3.2.1, B.1.1.3, I'1.3.1,, I".1.3.2,, '.3.2.2, T'.2.1.3., Mar.4.1.1., Mar.4.2.1.,
Tex.1.3.2.

23. Perenue 3aau

Mar.-4.1.1.,5.1.2. Und. - 1.2.3.,2.2.3,, Tex.-2.1.2.,2.2.2. TI-m.- 1.1.1.,1.2.1. B.- 1.1.1. T".-
1.2.1,2.1.6.

24.MCO -4

4. B3aumoneiicTBue U IBHKEHHE

25. BzanMo/ielicTBIE: BO3CHCT-
BHUE IIPUKOCHOBEHUEM

[2.1.3., Mar4.1.1, Mar.4.2.1., Tex.1.3.2.

26. I'paBuTaliMOHHOE B3aUMOJIeHiC-
TBHe — ConHeuHas cucrema

r21.1., I-wml1.1.1, T'213, I'2.1.5., b4.22., Wud.2.1.1.,, Uad.2.12., B.2.1.2,,
Wugp.2.1.1, 54.1.1,53.2.1.

27. DnekTpuueckoe
B3aUMOJICHCTBHE

T2.1.1, T.2.14, B421, T.2.0.1, TIm.1.1.1, T.2.13, [.2.1.5, BA.l.l, b422,
Ung.2.1.1., Und.2.1.2., B.3.2.1.

28. MarHuTHOE B3aUMO/ICHCTBHE

raii, r2i14, b42.1, I'2.1.1, II-m.1.1.1,, I'.2.13,, I'.2.1.5,, b4.1.1., 5422,
Wng.2.1.1., Und.2.1.2,, 5.3.2.1., Tex.1.3.2.

29.MCO -5

30. MexaHHYeCKOe JIBH)KCHHE

r2.1.6., Mar3.1.1,, Tex.1.2.3.,, B.1.1.1., Uud.1.2.3., b4.1.1,, T'2.1.3., Mar4.1.1,,
Mart.4.2.1.

31. Pemenne 3a1au

Mar.- 1.1.3.,1.2.1,,1.2.3.,1.2.5.,4.1.1.,5.1.2. Und.- 1.2.3.,2.2.3.,3.3.1,, Tex.-2.1.2.,2.2.2.
b.-1.1.1.T.- 1.2.1,, 2.1.6. A3.si3.-1.1.1,,1.1.2.

32. JIBMKEHHE SIIEKTPUUECKHX
3apsAI0B: WIEKTPUIECKUH TOK

T2.1.1,T2.14, BA421, 5213, Mar.1.25., T.2.1.6, T.2.13., And.1.2.3., B4.1.1,,
Mar.4.1.1., Mar.4.2.1.

33. Dueprus

I.2.1.6.,Mar.3.1.1,, Tex.1.2.3.,5.1.1.1.,,I".2.1.3.,, Mar.4.1.1., Mar.4.2.1., Tex.1.3.2.

34. MCO -6

B. — Buonoeus, Mam. — Mamemamuxa, I1-m. — Iosnanue mupa, Tex. — Texnonoeus, Ungh. — Ungpopmamuxa,
I'. — 'eoepagpus.
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OPTAHU3AIIAA NPOEKTHOM AEATEJLHOCTH

BrimonHeHne MpoeKToB MKOJIBHUKAMH IT0/Ipa3yMeBaeT He3aBUCUMOE HCCIIeI0Ba-
HHUE TI0 ONpE/eTeHHON TeMe. YTOYHseTCsl BpeMsi paboThl HaJl MMPOSKTOM, a TaKXKe
JAIOTCS PEKOMEHIALMU U coBeThl yueHukam. [Ipobiema momkHa ObITH TIOCTaBICHA
KOHKPETHO. YUHTEIh W YUYEHHUKH BMECTE ONPEACISIOT MOCOOHs, HCIOIb3yeMbIe B
mpoekTe (JTuTeparypa, 000pyIoBaHNE, HATIISIIHBIC TIOCOOWS B IPYTOE), a TAKKE ITyTH
ux peanuzanyu 1 GOpMbI padOThI C HUMH. YUYUTEIIS MOTYT HANpPaBJIsTh YUCHUKOB B
npouecce padoTel. OTBETCTBEHHOCTH 3a BBINOJHEHHE pabOTHl HECYT YYEHHUKH. Pe-
3yJIbTaTbl UCCJICAOBAaHNUA MOTYT OBITH npeacTaBJICHbI B BHJIC Hpe?:eHTaHI/Iﬁ, WNIITOC-
Tpanuii, pororpaduii, BUujecoMaTepUaIoB, ab00Ma, COOPHUKA U UHCIICHUPOBKH.

[TpoekT yyammxcsi cocoOCTBYET YCBOCHHUIO UMHU TEMBI U pa3zeda, sIBISSICh MpU
3TOM MX CaMOCTOSATEIBHON TBOPUECKOH paboTOM, HANPaBIIEMON PEKOMEHIAIHSIMH
YUYHTEIS.

[Ipoekt, ABMsSACH aKTUBHBIM yUEOHBIM MTOJTUTOHOM, ITOJIPa3yMeBaeT LelICHaIIpaB-
JICHHYO JIeSITENIbHOCTh YIEHUKOB. Y YeHUKH BO BpeMst paOOThI HaJl IPOEKTOM JIOJKHBI
IIOHATH, B KaKOW CTENeHW 3HaHUI U HaBbIKH, IIOJTYYCHHBIC Ha YPOKE (1)I/ISI/IKI/I,
HEOOXOJUMBI JJIsl IPUMEHEHUST X B KU3HHU. J{J1s1 aKTUBHOM pabOTHl YYCHUKOB HaJl
MIPOEKTOM BBIOMPAIOTCSI MPOOIIEMBI, BBI3BIBAIOIIME HHTEPEC, B TOM YHCIIE IPOOIEMBI,
CTUMYJIMPYIOIIME UX K BHEKJIACCHOMY 4YTeHHI0. llenb mpoekTa 3akitoyaercs B
ompeneNeHnd MyTedl pemeHus mpodiaembl. C  STOH NENbi0 Y4HWTENb JaeT
PEKOMEHAINK YYSHUKAM O HOBBIX UCTOYHHMKAX MH()OPMAIUU U HANPABICHUIX JIJIS
HE3aBHCHUMOTO TOHCKA.

PaboTy Ham pOEKTOM YUSHUKH MOTYT BBITIONHSATh HHANBHAYATHHO WM B HEOOJBIINX
rpyrmax. JlesTelnpHOCTh IKOJIBHUKOB, HAapaBJIeHHAs Ha PEIIeHHEe UHTEPECHBIX MPOoOIieM B
HEJSIX 00yUYEHHS, CO3/1aeT yCIIOBHS JIS BHISIBIICHHUS MX BOSMOYKHOCTEH 1 TIPOBEPKH HABHIKOB.
Hanpumep, nocne u3ydeHMs y4EHMKaMH CBETOBBIX SIBJICHMH B paznene «Dusuueckue
SBIICHMS» MM TpEIaracTcsl BBINONHUTH TPOSKT «3apHCOBKA CHITYdTa». YUCHHKH
MIOJITOTaB/IMBAIOT BBICTABKY PHCYHKOB CHITy3Ta. PaboTa Haj MpOEKTOM OCYILECTBISICTCS
CIIETYFOIIMU STarlaMH:

1. IToaroroBka.

2. lInanmpoBanme.

3. JleATEIBHOCTD.

4. Ilpe3enTanus.

BO3MOXHOCTU JUPPEPEHIIMPOBAHHOI'O OBYYEHUSA

HubdepenmupoBannoe o0ydyenne — 3T0 QopMa OpraHm3aluu ydeOHOU
JeSITEIPHOCTH IKOJILHUKOB, IPU KOTOPOM YUUTHIBAIOTCS WX CKIIOHHOCTH, HHTEPECHI
n mnposBuBIHecs crnocobHoctd. HuddepennupoanHoe o0yueHue HEOOXOIUMO
MOHUMATh KaK Tpolecc. 10 eCTh Y4YUTeNs C IEJb0 CO3JaHHs MaKCUMAalbHO
MPOIYKTHBHBIX YCIOBUH JUIS YYaluXcs JOJDKHBI paboTaTh Hall nudepeHnnannei
00y4eHusI.

Kak BbI 3HaeTe, 00y4eHHE COCTOUT U3 YETHIPEX B3aUMOCBA3aHHBIX aCMEKTOB: 1)
coJiepKaHue MpeaMeTa U OKHIaeMbIe Pe3yIbTaThl (CTAaHIAPTHI); 2) TIepBOHAYATBHBIC
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3HAHWS U HAaBBIKH yYaI[UXCs, YPOBEHb UX Pa3BUTHUS U MOJTOTOBKH, X TIOTPEOHOCTH;
3) MeTonbl 00y4eHUsl, 3aJaHNsl, JOIOIHUTEIbHBIE MaTEpUaIIbl, HATJISIIHBIE CPEACTBA
U, U151 3aKpeIUICHUS U3yYCHHOr0, — JOMAIIHNE 3alaHUsI U yIPaKHEHUS; 4) METOAbI U
BUJIBI IPUMEHIEMOT0 OLIEHUBAHUS.

[pu nuddepennrpoBannn 00yueHHs HEOOXOTUMO IPUHUMATh BO BHIMaHHE BCe
acrekThl. B nponecce nuddepenunanyun o0ydeHus Ha ypoke (pU3NKH HCIIONb3YIOTCS
CJIEAYIONINE METOJIBL: 1) IpH 0OBSICHEHHH HOBOW TEMBI HCIIONB3YIOTCSl YCTHOE H3JI0-
JKEHUE U HaTJISIHbIC TOCO0us (0THOBPEMEHHO U TOBOPHUTh, M TIOKA3bIBATh); 2) NaeTcs
MOBTOPHOE OOBSACHEHHE KaXAOW TIpylIe Y4YeHHKOB (IIPU HCHONB30BAaHUU STOTO
METO/1a MOKHO IIPUBJIEKATh U CHJIbHBIX YYEHHKOB); 3) MaTepHaibl Uil YTEHUS TIOA-
TOTABJIMBAIOTCS B HECKOJIBKHUX BUAX JUIsl YYCHHUKOB PA3HOTO YPOBHSI TIOJATOTOBKH; 4)
B 3aBUCUMOCTH OT TpeOOBaHUH, yUaIIUMCsI JAI0TCSI HHCTPYMEHTBI AJ1s1 MaHUITYJISIINH;
5) mpemiaraioTcsi pasHble IyTH Uil JEMOHCTPALMM H3YyYEHHOTO U HAaBBIKOB,
HalpUMep, CO3JIaeTCsl BO3MOXKHOCTh MOJATOTOBKH CIOKETHO-POJIEBBIX WIp, Tpeia-
raeTcsi BMECTO YCTHOTO OTBETa JaTh MMCbMEHHBIN, CO3al0TCsl yCIOBUS PaOOTHI ISt
YYEHHKOB (MHAMBHUAYAIBHO WM B rPyNINax); 6) MpH BHINOJHEHUH OMBITOB U J1abo-
paTopHBIX PabOT TPUHHMAIOTCS BO BHHUMAHHE HWHIUBHUIYaJTbHBIC BO3MOXHOCTU
YYEHHUKOB; 7) IpUHUMAs BO BHUMaHHE Pa3HbIH CTUIIb 00yUeHHs YYEHUKOB, HA/I0 TIOC-
TapaThcs CO3JaTh ISl HUX YCIIOBHS: KOMY-TO HPaBHUTCS CUAETH OTAEIBHO, KOMY-TO
HpaBUTCS pabOTaTh B TPYIIE U T.A.

TexHonorus auddepeHIpoBaHHOrO O0YUYEHHUS! CUMTAETCsl Hauboliee mporpec-
CHUBHBIM M 3((PEeKTUBHBIM NOAXOIOM K TPeOOBAHUSAM THIIOBOTO M CHELUAIBHOI'O
o0pa3oBaHMs 7S TIOBBIIICHUS JTOCTHKEHUH YYalllUXCS B COBPEMEHHBIX YCIOBHUSX.
Huxnmiozuenoe obyuenue, SBISIOIEECS MOJKOMIIOHEHTOM TU(PPEPECHINPOBAHHOTO
00y4eHus1, COOEPKUT UACI0 MHAUBHUIYAIBHOTO IMOAX0Aa K KaXI0My yueHUKY. C 3Toi
TOYKH 3peHHs TTpH AuQdepeHITnpoBaHIH 00yIeHNS HEOOXOIUMO yIEISITh BHUMaHUE
TEXHOJIOTHH PabOThl C JIETHMH, TPEOYIOUIMMH HHIUBHIYTBHOTO TIOJXO0IA.

OIEHUBAHME JJOCTUXKEHUN YYAIIIUXCS

Ha ocHOBaHWM KpUTEpHEB OLICHUBAHUSI YYUTEIb COCTABISIET OTYET 00 M3MEHEHUN
(IOBBIIIEHNH) YPOBHS U JPYTUX NOCTHXKCHHH yUEHHMKa NPH YCBOCHHH Y4EeOHOTO
MarepHaia 3a OnpeAeTCHHbIN (Ha4albHbI U KOHEUHBIHN) Tal 00y4eHHsl.

B ocHOBHOM /17151 OLIEHMBAHUS YCBOEHHSI CTAHAAPTOB 00Pa30BaHMsI UCTIONB3YIOTCS
CIEeIyIOIINE KPUTEPHH:

1. OueHuBaHHME MEPBOHAYATHLHOIO YPOBHA (IMATHOCTHYECKOE OLEHUBAHME).
JIMarHOCTHYECKOE OICHHBAHUE CIYXHUT IS ONPEACICHUS MEPBOHAYAIBHOTO
YPOBHA 3HAaHUN U HAaBLIKOB YUY€HHUKA, U HAa OCHOBAHUH 3TOTI'O BBI6I/IpaeTC5{ CcTpaTerus
O6y‘ICHI/I}I C YU4€TOM NOTCHIMAJIbHBIX BO3MOKHOCTEH KaXaoro y4CHuKa.
JIMarHoCTHYECKOE OICHUBAHWE TPOBOJUTCS YUYUTEIEeM B OCHOBHOM B Hauaje
y4eOHOrO Tojia WIIM pasjienia, UM cobupaercs MHGOpMAIMS O 3HAHWSX W HaBBIKAX
y4YEHHKA TPU TIEPEXOJIe €ro U3 IPYyroro oOIeo0pa3oBaTeIbHOTO YUPEKICHHUS, CMCHE
KJ1acca M IPYTUX CIyYasx, Iisi 00ECTICUCHIs MHIMBU Y ATBHOTO TI0IX0/1a K OTIPEICTCHIS
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cTpareruv oOydeHusi. Pe3ynbpTaThl 3TOr0 OIICHUBAHUS OTMEYAIOTCS B KJIACCHBIX U
(hOpMaTHBHBIX )KypHaJIaX, a TAKIKE B TCTPAIAH 3aMETOK YUUTEIISL.

B aumarHocTuecKOM OLEHHMBAHMUM PEKOMEHIYETCSl MCIOJB30BaTh CIEAYIOIINE
METO/Ibl U CPENICTBA:

Metoabl CpencrBa
Bananus Uccnenoranue
PeructpanioHHBIN TUCTOK yuuTes (JIUCTOK C 3allMCaHHBIM
Becena 3aJaHieM (IMAaTHOCTHYECKOE OIIEHMBAHUE) IS yUCHHKA, B
(ycTHas mpoBepka) ciIy4ae He0OXOIUMOCTH JUIS TPYIIIEL, & TAaKXKe IS IIPOBEACHUH

YCTHOT'O OIpoca B KJIacce)

[TapTHEpCTBO € pOIUTENSIMU U
JIPYTHMH YUUTEIISIMH-
NIpeaMETHUKAMU

becena u ankera Yuureisa (J'II/ICTOK C 3alTMCaHHBIMU BOIIPOCaMH,
CBA3aHHBIC C NE€ATEIIBPHOCTHIO YUCHUKA 1OMa UJIN B I.HI(OJ'IC)

st onpesienieHus MepBOHAYAIBLHOTO YPOBHS YYaIllUXcs B MOCOOMHM TMPeTyCMOTPEH
001IMii OIpOC, IPOBOAUMBIN C HOMOIIBIO COOECEN0BAHUS.

2. MonuTtopuHr nporpecca (popmMaTtuBHoe oueHnBanue). GopmaTUBHOE OIe-
HUBAHUE SABJISIETCS OCHOBHOI CYTBIO HOBOT'O BHYTPHIIKOJIBHOTO OLICHUBAHMA.

OCHOBHBIM pasinmurueM MEXKAy HOBBIM U TPAJUIIUOHHBLIM OLICHUBAHUEM ABJISACTCA
TO, YTO OTMETKA HE CTABUTCSI, OJHAKO IIOCTOSIHHO KOHTPOJHUPYETCS] aKTUBHOCTD yue-
HHMKA. DTOT KOHTPOJIb NPOBOAAT C LECJIBIO IMOJYYCHUA YUCHUKaAMU PE3YJILTAaTOB B
O6y‘I€HI/II/I " IMMOMOIIX JOCTHUXKCHUA YyCII€Xa B CYMMATUBHOM OLICHWBAHWU.

B npenenax popMaTHBHOTO OILICHUBAHHS YYCHHUK B TEUCHHE CKEAHEBHOTO aKTHB-
HOT'o 00yUYCHHMS 3aMHTEPECOBAH HE B IIOJIyYCHUH OTMETKH, a B IOCTI)KEHUH XOPOIIETO
pe3yJibrara. @OpMATUBHOE OLEHWBAHUE YUYEHUKOB MPOBOAUTCS C LIEJIbIO KOHTPOJIA
Mporpecca WK OTCTaBaHMsI IPU pealin3alii NPUHATHIX CTAaHJApPTOB, OTHOBPEMEHHO
pelasi BO3HUKAIOIKe IpodaeMbl B 00yUeHUH.

B ¢opmaTtrBHOM OlLIEHUBAaHNH PEKOMEHIyeTCS NCIOIB30BaTh CIEAYIONINE METO-
JIbl U CPEJICTBA:

MeToab! CpencrBa
HabOmronenue JIuct HaGIrOAECHUSA
YcTHBIH onpoc PerucrpanioHHBIN JTHCTOK IO HABBIKAM YCTHOM peduu
ITocranoBka 3ajaHus YnpaxHeHus

[MapTHeperBo ¢ poquremnsivu u ipy- | becema m aHkeTa yuurens (JMCTOK C 3alMCAHHBIMH BOIPOCAMH,
TUMH yUUTENSIMHA- IPEIMETHUKAMHU | CBSI3aHHBIMU C JIESITENIHOCTHIO YUEHHKA JIOMa HIIH B IIKOJIE)
PerucrpanoHHBbIi JIUCTOK O NPOCTYIIUBAHUIO

Urenue o
PeFI/ICTpaL[I/IOHHbIH JIMCTOK I10 YTCHHIO
ITucsMeHHOCTH PeructpanioHHBIN JIMCTOK 110 Pa3BUTUIO HABBIKOB MUCbMa
Mpoekr IIpesenTanus y4eHHKOB U TaOIHIIa KPUTEPUEB, ONIPEIeTeHHAs]
P y4uTeneMm
PyOpuka VPOBHU AOCTHKEHUH MO OLIEHOYHOM LIKane
YcTHasg U MUChbMEHHas
Tabnuua kputeprues
IIpE3CHTaLuUs
Tect TecToBbic 3a7aHMs
CamoorneHrBaHNE JIncThl CaMOOLICHUBAHUS
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B meronnueckoM mOCOOWMH ISl yUWTEIS B KOHIE KaXKIOW TEMBI OIPEICIICHBI
KPUTEPUU OLICHUBAHMS. DTH KPUTEPHU ONPEACISIIOT CTENEHb JOCTHXKEHUS Lieiel
00y4yeHHsI IO KaXAO0H Teme. DT KpUTEpUH OBbUIM MOATOTOBJICHBI HA OCHOBE CTaH-
JIapTOB OLICHUBAHUS, SIBJIFOIIMUXCS COCTABHOM YaCThIO IIPOIPAMMBI [10 KYPPHKYJIIyMY.
s oueHWBaHUS y4MTENleM pe3yJbTaTOB TBOPYECKMX 3aJaHW Ha MPAKTHUYECKOM
YpOKe IpOBEPSIIOTCs pabouyue JUCThl YYCHUKOB, WM (ailiibl, 3aicaHHble UMM Ha
(1)J'ICH_I-HaM$[TB, a TaKXXC€ Ha Pa3HBIX JTallax ypoKa IIPOCICKHUBACTCA ACATCIbHOCTH
y4Yaluxcs B COOTBETCTBHH C KPUTEPHUSIMU, & 3aMETKH 3aHOCATCS B TaOJIUILY.

VY4uTens, B COOTBETCTBUU C KPUTEPHUAMH, MOXKET IPOBOJUTH OLICHUBAHHE 110 KaX-
JIOW TEMe, UCTIOIB3YSI CIEAYIONIIE METOIBI U (POPMBI.

OueHuBanue nmo pesyabraram Ha0aoaeHuio. s nposeaeHus HOpMaTHBHOTO
OLICHMBAHMS 110 HAOJIIOAESHHIO JUIsl BCETO KIIacca MOYKHO MCIIOJIB30BATh TAKYIO TAOJHILY:

Ne Damunus 1 UM Sl oy C P Tpuveuanne
y4YEHHKa g | 2| yMMa e3yJIbTar R

1. | Anuesa 3oxpa 2 3 13 8 Xopomio

2. | Arazane OpxaH 2 2 |2 6 Cpenne

I'nme onenkwu 1, 2, 3, moKa3bIBaIOT Pe3yNIbTAThl XOPOIIIO, CPEIHEE U CIa00 COOTBETCTBEHHO IO

kareropusM. boree memecooOpa3Ho s BEIBOJA OOIICH OICHKH WCIOJB30BaTh HHTCPBAIEI,

HanpumMmep: Mexay 3—5 — “Crmabo”, mexny 6—7 — “Cpenne”, Mexay 8-9 “Xoporro”.
OuennBanue no pyopukam. Hanpumep, kputepun onieHuBaHus no teme «Macca

TeJay MOXKHO ONPENETUTh CICAYIOIIMM 00pa3oM:

Kpurepnu ouneHuBaHUsA: KOMMEHTUPOBAHUE, U3MEPEHUE, ONPEACIICHUE, PEIICHUE

3a1a4

I ypoBensn II ypoBenn I1I ypoBenb IV ypoBenn
HUcnprteBaer  TpyaHocTH|C TOMOIIBIO YUHTEIS B ocnoBHom mpaBunbHO |KomMeHTHpyeT Maccy
Tmpy  KOMMEHTHPOBAHWH|KOMMEHTUPYET Maccy Kak | KOMMEHTHPYeT Maccy Kak |Kak OCHOBHOE
Macchl Kak  OCHOBHOTO|OCHOBHOE CBOICTBO OCHOBHOE CBOHCTBO BE- |CBOMCTBO BEIECTBA.
CBOMCTBA BEILIECTBA. BEILIECTBA. 1IeCTBa.

HcnbrteiBaer TpyaHoctH | leMoHCTpHpyeT HaBbIKM B | B ocHOBHOM IpaBMIIbHO | JIeMOHCTpUpYeT HaBBIKU

pU U3MEPEHNU MACChI TEJT [ USMEPEHUN MACChI TEJI IIPU| AEMOHCTPUPYET HABBIKU N3MEPEHUSI MACChI TEJI

TIPY TIOMOILIH PhIYaXKHBIX U |TOMOIIY PhIYaXKHbIX 1 M3MEPEHHs] MacChl TeJ MPH | TIPH MIOMOIIH

SNEKTPOHHBIX BECOB. SMEKTPOHHBIX BECOB C TIOMOIIY PHIYAKHBIX 1 PBIYAXKHBIX U AIEKTPOH-
TIOMOIIBIO YUHTETISL. JIEKTPOHHBIX BECOB. HBIX BECOB.

VICTibIThIBACT TPYIHOCTH B
OIIPEZIENICHAN MAcChl KaK
(H3MYECKOI BETMUMHBI 1
CBSI3U €€ €INHULIBI U3MEPE-
HUS C APYTUMH €MHULIAMA
n3Mepenus B cucreme CU.

C nOMOIIBIO YYHUTEINS Ol
penenser Maccy Kak (pusu-
YECKYIO BEMUIUHY U CBSI3b
€€ €IMHUIIBLI H3MEPEHNS C
I[pyl"I/IMH CANHULIaMHA
m3mMeperus B cucreme CH.

B OCHOBHOM IPaBUIILHO
onpezeNnseT Maccy Kak Gu-
3UYECKYIO BEJIMUNHY U
CBA3b €€ €INHULIBI U3MEPE-
HUA C APYTUMU €MHULIAMU
n3mepenHust B cucreme CH.

Oripeiersier Maccy Kak
(HM3IYECKYIO BETMUHUHY
U CBSI3b €€ €JIMHHULIBI
M3MEPEHHSI C IPYTHMH
€IIMHULIAMU U3MEPEHUS
B cucreme CH.

HcneiThIBaeT TpyaHOCTH
TIPH PEIICHUH TPOCTHIX
3a7a4 1o JJAaHHOH TeMe.

Pemaer npocteie 3agaun
10 TEME C TOMOIIBI0
YUUTEIs X YICHUKOB.

B ocHOBHOM npaBMIIbHO
pelaeT IpocThIe 3a/1a9H 110
JTAaHHOU TEME.

[IpaBunbHO penraer
TIPOCTHIE 33]1a9H 10
JTAaHHOM TEME.

HNuauBuayaibHoe caMOOlleHMBaHUeE. Y UCHUKH BBITIOJTHSIIOT 110 yaeOHUKY «O000-
IIAFOIIKE 3aJaHUsD» B KOHIIE KaXJI0T0 pa3jiena. ITO OJIUH U3 HHCTPYMEHTOB YUUTEIIS
JUis HampaBieHus ydeHuka. C 1eiapto (OpPMAaTUBHOTO OIICHWBAHUS YYUTENbh Ha
OCHOBAHHWH OIPECICHHBIX KPUTEPUEB MOXKET MPUMEHSTh Pa3Hble OPMbI caMOOTie-
HUBaHUA.
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CamooneHMBaHMe TPYNNOBBIX THCKYccHil. B KoHIIE ypoka yuuTenp BBIAENAET
BpeMsl YUYCHUKaM JUI OLIEHUBAHUS CBOCH pabOTHI B IpyIIIax.

o Kpurepuu Beerna | O0bruno | Maorma | Huxorna

Jlo Hayana qUCKyCCUM YTOUHSIEM 3a1aHie

He oTkioHsIeMCsl OT TaHHOTO 3aJaHus

B 006cysk1eHnH y4acTBYIOT BCe

Z[O OTBCTA BBICITYIINBACM COGCCCZ[HI/IKS.

el Pl B ol Bl 74

Z[O npuxoza K KaKOMy-JII/I6O 3aKJIIOYCHHUIO BBICKA3bI-
BaIOTCs ONPEJICIICHHBIC CYXKACHUS

o

B KoHIle IUCKYCCUH ITPUXOAUM K 00111eMy MHEHHIO

7. |OguH B3 HAC OTMEYaeT BCE CTOSIIUE HICH

Ouenuganue OesamenvHocmu 2pynn u nap. JIns OICHWBAHUS YYSHUKOB YUHTENb
MOYKET MPOBECTH OIICHUBAHUE TPYII IO KpuTepusM. OTieHOUHbBIE OaIIThl MOYKHO TTOKa3aTh
TIPY TIOMOIIIY 3BE3/I0UEK, PA3HBIX 3HAKOB U CHMBOJIOB (CMAMiIMKOB). Pe3ymbraT Kaxmoi
TPYHIIBI ONPEACISAETCS] KOJIMYECTBOM COOPaHHBIX 3BE3]] M CHMBOJIOB (CMAIJIMKOB).

JlomoHeHUs 1
[IpaBunbHOE
Homep MONIPaBKHU B o
Ymenne OCYUIECTBJICHHE OOmmit
rpynnsl | [TapTHepcTBO JucuunnuHa| npe3eHTauuu
CIIyllaTh N U 3aBEpILEHHUE | Pe3yJbTar
Ne BBICTYTAIOLIEH
paboTEI
TpyMIIbL
I
11
1II
vV

Jnst oneHuBaHuUsT pabOTHl YUYCHHKOB B MMapax HCHOJIb3yeTcs Tabnuua (BBHIY
OTrpaHMYEHHOCTH BPEMEHH YYHTENb 3aciIyIIMBaeT HECKOJBbKO TMap, a padoThI
OCTaJIBHBIX AP, CAABIINX paboumne JINCTHl YUUTEIIO0, OyayT OIIEHEHBI TTO3XKe).

Kareropun
o < =
VMeHa 21, .8 . g | a < o« E .
YUEHHKOB S| BE|E 5 E 8 = 58 = &g
= &
paboraromux B| 2 g a E z 8 ; cE g & g =4
= =
napax a | > 5|2 l%é S g é o 3
< = 3 O oM S o
= = o=} ool
Amnap u Jlana
Aummaii u Hursip

3. Urorosoe (cyMmmaTHnBHOE) oleHNBaHue. CyMMaTUBHOE OLICHUBAHUE COCTOUT
M3 MaJIOTO ¥ OOJIBIIIOTO CYMMATHBHBIX OIICHUBAHHI.

Maroe 1 OOJIBIIIOE CyMMATHBHBIC OLICHUBAHHS MPOBOMSATCS C IEJBIO TOIBEICHUS
WTOTOB Ha ONPEJETCHHBIX 3Tanax ydeOHOro mporiecca (B KOHIC OJOKa, pasnena Wi
noryroaust). [Ipy 3ToM MCHONB3YIOTCS CpeICTBa, pa3padOTaHHBIE HA OCHOBE CTaHAAPTOB
OIICHHMBAHMS, COOTBETCTBYIOIIMX COMEPKATEIFHBIM CTaHgapTaM. Pe3ynbTaTel cymMMa-
THUBHOT'O OLICHUBAHUS 3aHOCSITCS B KIIACCHBIN Ky pHAIL
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B CYMMATHMBHOM OLCHUBAHWN PEKOMCHIAYCTCS MCIIOJIB30BATh CICAYIOIUE METOABI U
PEACTBA.
MeTtoanl CpeacrBa

Q

ITucemenHast

PerucTpaninoHHBIN JHCT 1O MUCEMEHHON KOHTPOJILHOM paboTre
KOHTpOJbHas paboTa

[poext [Ipe3eHTanus y4eHUKOB 1 TaOnHIla KPUTEPHUEB, ONIPEICIICHHbBIE YUUTEIEM
VYcerHbli onpoc PeructpaiiuoHHBIN JTUCT [0 YCTHOMY OIIPOCY

TecTbl TecToBbIe 3a1aHus

3aganus 3ajaun, ynpakHEHUsT U J1aOOPaTOPHBIE PadOTHI

Pucynku, nopenku u Apyrue TBOpueckue paboThl COOTBETCTBEHHO
H3y4aeMbIM TIpeMeTaM

B meTomiyeckoM mocoOuK Ha OCHOBAHHY IPABUIT OLICHUBAHHUS B CPEIHEH IIKOJIC JIaHbI

MPUMEPBI MaJIOTO CYMMATHBHOTO OIICHUBAHMSI, TIPOBOIAIIIECTOCS B KOHIIE KKIOTO pasJiena.
IMpencraBieHHbIe MPUMEPBI TIPEATIONATral0T OLCHUBAHUE HABBIKOB, PEATM3YEMBIX B XOJIC
M3yUCHHs PA3IesIoB U 3a mojyroaue. Ha ocHOBaHMM 3THX HPUMEPOB YUUTETh MOXKET I10/1-
TOTOBUTH U CBOU BapI/IaHTI)I. C TCJIBIO ITOATOTOBKHU y‘-IeHI/IKOB K CYMMZlTI/IBHOMy OLICHUBAHUIO
B KOHIIC KaKIOro pasziena yueOHHKa naHbl 3amanus «[IpoBepum cebs». DTH 3amaHus
BBIIOJTHSAIOTCS HA YPOKE, MPE/IIECTBYIOIMIEM CyMMATHBHOMY OLICHHBAHHIO.
Oo6o6marniee oneHuBanue (MOopTgosamo)
OO0o061aromiee OIcHUBAHHE TA€T BO3MOXKHOCTL HanOoliee 00OLEKTUBHOM BHJIE OIlC-
HUTb 3HAHUS M HABBIKK YYCHUKOB. OJHAKO 3TOT METOJ] OTHOCHUTENBHO CIIOXKHEE IPYTHX
(hopM OTIeHMBAHWIS 1 TPEOYET OONBITHMX YCHITHH. 1715 3TOT0 KXKIOMY YICHHUKY BBIICIISICTCS
narika. OrneHrBaeMble PadoOThl COOMPAIOTCS B ATOW MAIKe MPEIoaBaTelieM WA CaMUM
YUCHUKOM. DTH MaTepHallbl MOTYT BKITIOUATh B CeOsl YIIPOKHEHUS U 33/IaHUS, PA3IMIHbIC
TECThI, POCKTHI, UCCIICIOBAHMS, JOMAIITHUE 331aHus, ()OPMBI CAMOOIICHKH, BHEKIACCHBIC
MPAKTUYECKUE 3aJIaHUS ¥ IPYToe TI0 TeMaM YpOKa.

TBopueckue paboThI
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OBBbACHEHHUE TEXHOJIOI'MUA PABOTbBI C YYEBHBIM
MATEPHUAJIOM 1O TEMAM

YTO UBYYAET ®U3UKA?

MOJCTAH/IAPTHI,
PEAJIN3YEMBIE MO PA3AEJTY

3.1.1.
3.1.2.
3.2.1.

322,

. Paznuuaer MEXaHUYCCKHUE, TCIIJIOBBIC U DJICKTPOMATrHUTHBIC
. Pemmaer IIPOCTBIC 3a/la4U, CBA3AHHBIC C (1)1/13I/I‘ICCKI/IMI/I SABJICHUAMU

. JleMoHCTpUpYyeT cBOM HAOIIOCHUS 32 IPUPOTHBIMHU SIBIICHUSIMU

SABJICHUSA
pa3IMYHOrO Xapakrepa

Pa3HOTO XapakTepa.
Hcnonb3yer npocTble H3MEpUTENIbHBIE TIPUOOPBI.

[IpoBOMT MPOCTBIE SKCIIEPUMEHTHI M TIPEACTABIISIET PE3YIIbTATHI.
Hcnonb3yet ObITOBbIE TPHOOPHI, MPUHLIUIT PA0OTHI KOTOPBIX OCHOBAH
Ha (PU3UYUECKUX SBICHUSIX.

[Ipencrapnsier »1eMEHTapHYH0 HH(OPMALMIO O POJM YUYEHBIX B
pa3BUTHH (PU3NYECKON HAYKH.

OBHIEE KOJIMYECTBO YACOB I10O PA3IEJIY: 6 HACOB

MAJIOE CYMMATHNBHOE OLIEHMBAHUE: 1 HAC
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YPOK 1/ TEMA: KAKHE SIBJIEHUS U3YYAET ®U3UKA?

1.1.1. Pa3znuyaer MexaHMYECKUE, TETIOBBIE U SJIEKTPOMArHUT-
HbIC SIBJICHHSL.

1.1.2. Pemraer mpocTeie 3a1a4H, CBA3aHHBIE C (YU3NICCKAMU SIB-

MOJCTAHIAPTBI JICHUSMU Pa3INYHOTO XapaKTepa.

1.1.4. leMoHCTpHpYET CBOM HAOIIOICHUS 33 IPUPOIHBIMH SIBJIC-
HUSMH Pa3HOTO Xapakrepa.

3.2.2. TlpencraBiusieT 3JeMEHTaPHY0 HH)OPMAIIUIO O POJIU yUe-
HBIX B Pa3BUTUH (PU3NYECKOH HAYKH.

o Kitaccugunupyer u3ydaemble GU3HIECKUe SBICHUS B 00IEM

PE3YJIbTATBI BIE.
OEYUEHMS o [IpencTaBnser HaOMIOACHHUS O (PU3NUECKUX SBICHUAX.

© BEInmosHAeT NPOCThIe ONBITHL 10 GU3MYESCKUM SIBICHHSAM.

e PerraeT kaueCTBEHHBIE 3a1a4H T10 JAHHOU TEME.

[NepBbie ypoKH OKHBI OBITH OPraHM30BAHBI TAKMM 00pa30oM, YTOOBI BEIOpaHHAS TeMa
CoJiepKajla UHTEPECHBIC U YBIICKATEIIBHBIE OIIBITHI, B COOTBETCTBUM CO CTaHAAPTAMH, C
TEJTBIO CO3/IAHMS Y YUAIIMXCSl IEPBOHAYAIIBEHOTO TIPEICTABICHIS O (PU3HKE, Kak 00 IKCIIepH-
MEHTAJILHOM M O4Y€Hb MHTEpEeCHOM Hayke. Takas JIMHMA MOBEICHHS JIOJDKHA COXPAHATHCS B
TEYEHHE BCETO roja.

Ha mepBoM ypoke ydarmecsi 3HAKOMSTCS CO CTPYKTYpOH y4eOHHKa U TIPaBUJIaMH €ro
WCIIOJIb30BaHUS. Y YUTEITb, 331aBasi BOIPOCHI O IIPUPOIHBIX SBICHUSX, N3ydaeMbIX B «I103-
HaHUE MUPa» U JPYTUX NPEAMETOB, MOKET IIPOBECTHU IIEPBOHAYAILHOE IUATHOCTUIECKOE
oniernBaHue. [lone3no opraHn3oBaTh 00CYKIEHHE JTAHHBIX BOIIPOCOB CO BCEM KIIACCOM.

) JIOTIOJTHUTENBHO K MATEPUAITY B y4€OHUKE BHUMAaHHE YIEHMKOB MOKHO PHBIIEYb,
HavaB C HIDKEMPHUBEIEHHON TaOIHIIbl, KOTOpas HOCUT MOTHBAIIMOHHBIN XapakTep.

Habmonanum
IMpuposaHsie sBIEHUS
nia HET
3atmenue CoHIa +
HWcnapenune BoJbI +
CBepKaHue MOJTHUU +
Panyra +
9x0 +

s cocraBneHus MepBOHAYAILHOTO IIPEICTaBICHNE 00 YPOBHE Kilacca B XoJe 00-
CY)KIICHUS MOXHO OOpaTUTHCS C BOMpPOCaMH clienayromero tuma: «Kakume emre?..»,:
«ITouemy?..». B 3T0 Bpemsi HHTEpECHBIE MBICTH YUSHUKOB OTMEUAIOTCS Ha TOCKE.
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C 1enbIo aKTUBU3AIMN YUYALIUXCsI TPU 00CYKICHUHU MPUPOIHBIX SIBICHHHN 11€71eC000-
pa3HO BOCTOJIb30BAThCA CIAWAAMU WM 3JIEKTPOHHBIM MYJIBTHUMEIUIHBIM THUCKOM
Mo U3HMKeE.

(=) Llenblo TaHHBIX 3a1aHKil B 9acTH yueOHuKa «VccaenoBanue» sBiseTcs Ipooyx-
JICHHE B XO/I€ MCCIIEIOBAaHMUs HHTEPEca y ydalluxcsl K IPUPOAHBIM sBIEHUSM. B To
JKe BpeMsl LIeJIbI0 3TOTO UCCIIEIOBAHUS SIBIACTCS M3YUYCHHE OTJIMYMN BCTPEUACMbIX
uMH siBiieHuH. Hanpumep, B IEpBOM HCCIIEI0OBAHNY yUaIlUCs IPH IIOMCKE «BOJILIEO-
HOI CHJIBI, BTAJIKUBAIOLICH SIM1IO0 B OyTBUIKY, pa3BUBACT CBOHM 3HAHMUS, 331y MbIBACTCS
0 IPUYMHE BO3HUKAIOLIETO ABJIEHUS. Bo BTOpOM ke Hccie10BaHIY OH U3y4aeT pay-
Ty W JpYrHe SBICHUs, OX0XKHE Ha Hee, Ui MCCIEeOBaHUS «UyAECHBIX» CBOHCTB
cBeTa. YuuTenb oOpamaercs K yJaluMcs ¢ MOKeJlaHHeM TBOPYECKOTro MOoAXoJa K
3aJaHulo. B 5T0 BpeMs yuuTenb MOKET HAIOMHHUTH YYaliMcs, TIe B TOBCEAHEBHON
JKU3HH OHH MOTYT BCTPETHUTH MOI00HBIE SIBIICHUS. Y Yalrecs 3allUCHIBAIOT CBOM MBIC-
JI1 B pabO4He JIUCTHIL

Ilpumeuanue. 1lpenBapuTenbHO 10 Hadajla UCCIENOBAHUA YUYUTENb 3HAKOMUT
y4aluxcs ¢ IpaBuiaMu 0€30IIaCHOCTH, BHIBEIICHHBIMH B KaOuHeTe pusuku. O0cyx-
JICHHE 3aJaHNs MOXKET ObITh OCHOBAHO HA JaHHOM B YU€OHUKE WJIHM JOTIOIHUTEIbHbBIX
Bomnpocax. [locne 3aBepmenus uccnenoBanus «4To 310 32 Maruyeckas cuia, KOTopas
TOJIKACeT SUI0 B OyTHUIKY?» HE3aBUCHMas paboTa Ka)IOTo YUCHHKA OJDKHA OBITH
npezcTaBieHa B padouyux jJucTax. Bompocsl BHeCEHHBIE B pabodne JHCTKH MOTYT
pasHbIe, HarpuMep, “UTo BaM HaIOMUHAET BTAIKHBAHKE SiIla B HATPETYIO OYTHUIKY?
- Banku, KoTopble MaMa CTaBUT BaM IpH npoctyae”, “JlyMainu U Bbl O HpUYUHE MIPU-
JIMIaHUs HarpeThiX 0aHoK K criuHe? —[IpuuuHa 3TOro sBJIEHUS B TOM, YTO TEMIIepa-
Typa BO3IyXa BHYTpU OaHKH BBIIIE, YeM TeMIIepaTypa ¢ BHEIIHel cTOpoHBI”. 31ech
JaeTcsi KpaTkoe oOBbsICHEHHUE: TIOBBILIIEHUE TEMIIEPaTyphl B OYTHIIKE BBI3BIBACT pac-
HIMpPEHUE BO3MyXa B HeW W mokugas OyTBUIKY CO3[aeT B Pa3pekEHHOCTH BO3IyXa.
BHuemnmii cnoit Bo3nyxa (atmocdepa) 3a mpenenamMu OYTBUIKH BTaJIKHBAeT SHIO B
OyThIIKY. B ombITe BMECTO siflia MOKHO MCIIOIB30BaTh HEOOJIBINION oTyperl min O6ak-
JaXKaH.

B mepBoM uccnenoBaHNM MOHATHE «Marumyeckas CHJIa» OCTAaeTCsl B HEKOTOPOH
CTEINeHH HESACHBIM JUIsl yueHHKoB. [locne nccnenoBanus ke y y4€HUKOB MOSIBIISICTCS
omnpeneneHHas nHpopmanus o HeM. OHM MOHMMAIOT BaXKHYIO POJIb TEIJIOBBIX SIBJIE-
HHUH B 9TOM coObITHH. OIHAKO C SBJIEHUEM BO BTOPOM HCCJIEIOBAHUHU Y4YaIUECs! BCTpe-
YaroTcsl ropazfo vame. 1103ToMy KO BTOPOMY HCCIEZOBAaHUIO B pabodeM JucTe ObLT
noctaseH Bonpoc: «Ha kakoe nprpoaHoe SBIICHHE IOX0KE JaHHOE SBICHUE?». Y YUeHUKN
MOTYT JIETKO OIpPEIENUTh cOOBITHE, TTOX0XKee Ha pagyry. C MOMOILBIO yUnuTeNsl OHU
MOJTYYaloT MPEACTaBICHHE O TOM, YTO IPOHU3OLUIO B PE3yJbTaTe MNPEIOMIICHHUS
CBETOBBIX JIy4el 1 UX OTPaKCHUS B 3epKaje.

Hupppepenyuposannoe o06yuenue. KoneuHo xe, BHIIOIHEHHE HA YPOKE BCEX
UCCIIeIOBaHUH U MPOEKTOB He 00s3aTenbHO. s obecnieueHnss akTHBHOTO y4acTHs
CNa0bIX yYalluxcsli WM YYalluXCs C OTPAHUYCHHBIMH BO3MOXHOCTSIMH YUHTEINb
MOJKET CJIeNaTh ONpPeNeIeHHbIN BEIOOP U3 ITHX MCCIIETOBAHHM.

{2) B oroii yacTu ypoka npoBoautcsi paboTa 1o 0606ueHuo  pesyasTaTos. C 9ok
LIEJIBI0 YUUTEIb MOXKET HCIIOJIb30BaTh 3apaHee MOArOTOBJICHHbIE Claiibl (PEKOMEH-
IyeTcsl) WIN PUCYHKH C Pa3IUYHBIMH (U3MUECKUMHU SIBICHUSAMH. JlaBas KpATKHE

20



O0BSICHEHHS K KaXJIOMY (QHU3HUECKOMY SIBJICHHUIO, YUHUTENb JOOWBAETCSA TOTO, YTO
y4amyecst MOTYT pa3inyarh GU3NUECKUE SIBICHUSI.

* Ucnone3ys TBOpUecKuii moaxod, B paszaene «lIpumeHeHre noayYeHHbIX 3HAHUIDY
BBITIOJTHSIIOTCSI MCCIEAOBAHUS, CBSI3aHHBIC C OMPEIETICHUEM F0XKHOTO U CEBEPHOTr'O MOJIOCa
3emu. [Ipu 3TOM yuaimecs UCTIONB3YIOT CBOM 3HAHUS, IOITyUYEHHBIC HA YPOKaxX MpeaMeTa
«ITo3Hanue Mupay, a TAKKe 3HAHUS O MATHUTHBIX CTPEJIKaX M KOMITACE M3 ITOBCETHEBHOM
>ku3au. [locie mpoBereHns NCClieI0OBaHMsI YUCHUK TOJDKEH CIENIATh HE3aBUCUMOE 3aKITIO-
YCHHE.

Ilpumeuanue: 1. Yuumvieas oepanuyeHHoCnb 60 BDEMEHU YPOKA, HCENAMETbHO, YMoObl
yuumens cam HOKA3a1 NOCIeOHUe 08a ONbIMA, NPUBTIEKAS. K HUM HECKOJIbKUX VUAUUXCA.

2. Yuumvigas, ymo nocieoHutl onvim npoeoOUMcs Ha 20pU3OHMANbHOU NIOCKOCMU,
JHCENAMEbHO YCMAHOBUMb 3 KIOBEMKOU 3ePKAio MO0 yeiom 45°.

B paznene «O0cy M NoirydeHHBIH pe3ylbTar P PeKTHBHEE HCII0h30BaTh BOIPOCHI
n3 yueOHHKa. B 3TOM HarpaBieHHH IPOBOAUTCS Oeceria ¢ lieMeHTaMH orpoca: «YTo BB
HaOITFOIAJTH TIPH TTOIITIATOBOM BEITTOJTHEHUH MCCIIEIOBAHUS, 8 UMEHHO B IIYHKTaX d, 8 U C?»
— HeOOJIbIIIas TUIACTHKOBAs Tapelika ¢ MPUKICCHHBIM K Hel MarHUTOM TIOCTIe 3aKpy4rBa-
HUS ocTaHaBnmBaeTcst; «Ha nmpuHIme paboThl Kakoro mpubopa OCHOBAaHO 3TO HCCIICI0BA-
HHE?» — 3TO UCCIICIOBAaHNE OCHOBAHO Ha MPUHIIUTIE paboThl Kommaca. [Ipu 3ToM ydarmecs
TIPY TIOMOIIY YUYHUTENsI IPUXOMAT K OKOHYATEIIHbHOMY 3aKITFOUCHUIO, K KakoMy (pr3nyec-
KOMY SIBJICHHIO OTHOCHTCSI JAHHOE UCCIICIOBAHUE.

Ha srane «Yto MbI y3HAmU?» 3amaHue, NAaHHOE YYAIIAMCSA, CIIy>KUT JJIsI CaMOCTO-
SITEIBHOTO O0OOITIEHHUSI TIOYUCHHBIX 3HAHWH. VICIONB3ysl KITIOYEBHIC CIIOBA, YYCHUKH
JTOTIOJTHSTIOT TIPUBEICHHBINA TEKCT.

JI7s1 caMOOTICHUBAHUS yUaIriecs] BRITOIHSIOT 3aaHus 13 paszena «lIpoBepbTe cBoM
3HAHUSD».

B mocnenrem pasgene «lIpoekT» ydammecs MOIydaioT BO3MOXKHOCTH MPOIYKTHBHO
pea30BaTh MOyYeHHBIE 3HAHUS. ECIi ecTh BO3MOXKHOCTB, JKENaTeIbHO BO BPEMs YpOKa
BBITIOJTHUTH XOTS OBl OJTMH MPOEKT. B TO ke Bpems1, peanmzaliys mpoeKTa BO3MOXKHA B Ka-
YEeCTBE JOMAIIIHETO 3aJaHusl.

B xon1ie ypoka pabodre JIMCTBl COOMPAIOTCS 1 TIOMEIIAIOTCS B MOPT(HOINO KaXKIOTo
YUEHHKA.

Pexomenoayusa. MoxxHO OpraHU30BaTh BHICTABKY MOJIENEH, M3TOTOBICHHBIX yUallli-
MHCS JIOMa [IPY pPealii3aliii CBOMX NpoekToB. dotorpadum, CHATHIC B KJIacCe BO BpeMs
WCCTIEIOBAaHUH, MO>KHO XPaHHTH B TIaITKaX.

OuennBanue wim peduiekcusi. YUuTemb I OCHKA YPOBHS JOCTYKECHHS TN
00y4eHHs Ha YPOKE MOXKET BOCIIONB30BATHCS CIICIYIOIIIMU KPUTEPUSMEL
Kpumepuu oyenusanus: xnacCUpUIMpyeT, MPE3CHTAIWs, NPOBOAUT OIBITHL, pEeIlacT
3a1a4uu

(pU3UUECKUX SIBICHUN B
001IEM BUIE.

(u3NYECKHE SABICHUS.

(huzndecKue SBICHUSL
B 00IIIEM BHUJIE.

1 ypoBenb 11 ypoBeHb 111 ypoBeHb IV ypoBenn
HcnsiTeiBaeT TpyAHOCTH |C MOMOIIBIO YUUTENs B ocxoBHOM npaBuib- |[IpaBuibHO Knaccudu-
B KIacCH(UIIMpOBaHUE |KIacCH(PUIPYET HO Kiaccupuuupyer |OupyeT (U3UUECKHe

SBJIEHUS B OOILIEM BUJIE.

VICTIIbITBIBAET TPYIHOCTH
HIpY ONTMCaHUM HaOJIIO-
JAeMBIX (pU3HYCCKHUX
SIBJICHUM.

He YMEET NOJIHOCTHIO
OnurcaTb Ha6J'IIO)IaeMLIe
(1)PI31/I‘{€CKI/I€ SIBJICHUA.

B 0CHOBHOM IpaBHIIb-
HO OIHCHIBAET
(usnyecKkoe sBICHHE.

ITosTHOCTBIO OmHChIBacT
(bm3HvecKoe sBICHHE.
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HcbIThIBaET TPY IHOCTH
B BBIMIOJIHEHUH TIPOCTHIX
OIIBITOB, OTHOCSIINXCS K
(U3NUECKUM SBICHUSAM.

Bocnpoussogut dusu-
YecKHUe SIBJICHUS TIPH I10-
MOIIM IPOCTHIX OIBITOB
107l PYKOBOACTBOM
YUHTESL.

B ocHOBHOM npaBUIb-
HO BOCIIPOM3BOAUT
q)I/I3I/I'-IeCKI/Ie SIBJICHUA
IIPpH ITOMOIIH MPOCTBIX
OITBITOB.

Bocmpoussoaur
(usnUecKue ABICHUSL
TIPY TOMOIIH MTPOCTHIX
OITBITOB.

C Tpynom pemaer
TIPOCTHIE KAUECTBEHHBIE
3a1a4H 110 JaHHOH TeMe.

C moMOIIbIO YUUTETS
pelaeT KauecTBEHHbIE
33124y 110 JaHHOH TeMe.

B ocHOBHOM npaBuMIIB-
HO pelIaeT KayeCTBEeH-
HBIE 33/1a4H1 110

Pemaer xauecTBeHHBIE
3aJ1a4yM 110 JaHHOH TeMe.

JTaHHOM TeMe.

YPOK 2/ TEMA: IUIs1 YHEI'O ®U3UKA U3YUYAET
INPUPOJHBIE SABJIEHUA?

1.1.1. Paznuyaer MexaHUYECKHUE, TETIJIOBBIE U DJIEKTPOMArHUT-
HBIE SIBJICHHS.

TOACTAHAAPTBI 1.1.2. Penmaer mpocTeie 3a1a49M, CBA3aHHBIC C (PU3MICCKIMHA
SIBJICHUSIMU Pa3IMYHOTO XapaKTepa.
o [IpeacraBisieT CBOM HAONFOICHHSI 00 MEXaHHYECKUX, TEIUIO-
BBIX U 9JICKTPOMArHUTHBIX SIBJICHAN B IIPHPOIE.
PE3YJIbTATBI o Paznnuaet (U3N4ecKue SBICHUS.
OBYUYEHMUS

o BEImoaHseT MPOCTLIC OIBITHI, CBA3aHHBIC C (I)I/I3I/IIICCKI/IMI/I
SIBJICHUSAMMU.

o PelmaeT Ka4eCTBECHHEIC 3aJa4u O (I)I/I?,I/I‘ICCKI/IX SABJICHUSAX.
OO6paTuTh BHUMAHHE YYAIIUXCS HA Pa3IMYHbIE OBITOBBIC IPUOOPHI, BCTPEUacMbIe
B TIOBCEAHEBHOM *ku3HH. JKenaTeapHO MoKa3aTh, Kakue GU3NIECKHE SABICHUS JIEKAT
B OCHOBE NpHHIMIA paboThl 3THX npubopos. llenecoobpasHo B 3T0 BpeMs
JIEMOHCTPUPOBATH CIANIBI.

JlaHHYy10 TeMy MOXXHO HaudaTh ¢ OOCYXICHMS HaONIOJaeMbIX B MpHUpoAe (GHU3H-
YECKMX SIBJICHMH M HCIOJIb30BaHMA MX B OBbITYy, TEXHUKE W IpousBoactse. [lis
3¢ (eKTHBHOTO UCTIONH30BAHNS BPEMEHH IeIeCO00pa3HO MPUMEHUTH 3apaHee MOATr0-
TOBJICHHBIE CJIAH/IBI U TUAaKTUUYECKUE MaTepHAaIbI.

5) 3ananue, manHOe B pasaene «VccnenoBaHuey, CITYKUT TS H3TOTOBJIEHHS TIPOCTOHMO-
JIETTM MOCTa M OCHOBAaHO Ha MEXaHMYIECKOM sIBJIeHHH. L{eIbio JaHHOTO 3a/1aHuS SBISIETCS 13-
TOTOBJIEHHE HAZIE)KHOH Omopbl. JlaHHOE MCCIIEeI0BaHUE YUAIMECs] MOTYT BBINOJIHATE U Ha
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MECTe, TaK KaK JUIsl BHITIOJIHESHHUS 3TOr0 UCCIICI0BaHMsI HE TPEOYeTCs CIICIHAILHOTO Jlabopa-
TOPHOTO 000PYIOBAHIS. Y UHTENb B 3TO BPEMS MOJKET 00OPaTUTHCS ¢ BorpocaMu: «I e Mok-
HO YBHZCTB?..», «UT0 BbI 3HaeTe 0?..», «Kak MOXKHO UCTIONB30BATh?..», « KakuM criocobom?».
Bo Bpemst nccienoBanus y4yarmecs MOryT BHOCHTE 3aMETKU B paOOvHe JINCTHL.

HccnenoBanuss MOXKHO BBITOJHWTh M IO TpymIaMm. B 3To Bpems TPenCcTaBIITIOT
PpEe3yJIBTaTHI IO TpyIaM. Bo Bpemst 1oki1a1a BO3MOXHO IIMPOKOE 00CYKIICHUE BOIIPOCOB,
JTAHHBIX B yueOHMKe. UTOOBI yJaIyecs IPUIINTY K BBIBOTY, UTO PE3YJILTAT UCCIICIOBAHMS
OTHOCHUTCS] K MEXaHUYECKOMY SIBJICHHIO, MOYKHO 3371aTh HECKOJIBKO HABOJISIIIIX BOIIPOCOB.
.2 B aroii yact ypoka npoBoAuTcs paboTa 0000IIAIOIIEro U pe3yIbTaTUBHOIO XapaK-
Tepa. YUeHUKHU paboTaloT HaJl JaHHBIM CPaBHUTEILHOM Marepuale B yaeOHuke. JlaeT
KpaTKoe OOBSICHEHUE IS KaXI0T0 (DU3MUECKOTO SBICHHS, M CO3/1a€T BO3MOXKHOCTh
pasnuyaTh (QU3NYECKUE SBICHUS YUYCHWKAMHU, HCIONB3YS 3aBEPIICHUS pPa3HBIX
MUIAKTHYECKUX TaOmur. J{Jas 3TOro MONe3HO HCIONB30BaTh HH(MOPMAIMOHHBIE
TEXHOJIOTHH.

() B paznene «[IprumeHeHHE MTOTyUYSHHBIX 3HAHUI, IPUMEHSIS TBOPUCSCKHUH TOIXO/, YUK~
TEJTh BBITIONTHSET MCCIIeNOBaHue «UTO IBUTACT BO3MYIIHBIN map?». ITO HUCCIEIOBAHNE
yUYeHHKaM 3HakoMO. HaBepHO, KaIplii peOeHOK HAOIIOMaT ABMKEHIE BO3IYIITHOTO
[IapuKa, BBUICTAIONIETO M3 €r0 PyK. YUHUTeNb OOBACHSIET MPUYUHY ITOTO SBICHHS
YUYEHHUKaM.

3amaHue, JaHHOE Ha JTame ypoka «YTO MBI y3HAN), CIYXHT HE3aBUCHMOMY
0000IIIEHHIO0 OCHOBHBIX 3HAHW, TIOyYEHHBIX YYEHUKOM B TEYEHHE BCETO YPOKa.

3ananue, naHHoe B paszene «[IpoBepuTh CBOM 3HAHUS», MOXKET ObITh BBIIOJHEHO
YYAUMMUCS JIJIsI CAMOOLIEHUBAHKSI.

B nocnennem paznene «IIpoex» ydarumecs BBITOIHSIOT paOOTy, OCHOBBIBASICH Ha O]
HOM M3 W3YyUYEHHBIX UCCIIE0BaHUM, HAIIPUMED, CBETOBOM SIBJIEHUU. Y YEHUKH 3HAKOMBI C
TEXHUKOH CHJIy3THOTO PHCYHKA M3 YPOKOB TipenaMera «300pasuTenbHoe HCKYCCTBO». A
Ha YpOKe (PM3UKH Y4aIllecsl Y3HAIOT, YTO CHIIY3T MOTy4YaeTCsl HA OCHOBAHMU CBOMCTBA
CBETA PaCHpOCTPAHATHCA PSAMOJIMHENHO. BBICTaBKa CUITYITHBIX pUCYHKOB, OPraHU30BaH-
Hasl B KJIacCe WM B (hoiie IIIKOJIBI, TIOBBICUT WHTEPEC yUAIMXCS K MpeaMeTy (Grukd. B
KOHIIE YPOKa COOMpatoTCst pabovre JIUCTHI U MOMEIAIOTCS B TOPT(OINO KaXIOro yde-
HUKA.

OueHuBaHue Wiu pedyiekcusi. YUUTeNb JIJIsl OLICHUBAHUS YPOBHS JJOCTHKEHHUS 11e-
T 00YYIEHHS Ha YPOKE MOKET BOCIIOIB30BATHCS CICTYIOIMMI KPUTEPHSIMU.

Kpumepuu oyenusanusa: npeseHTanus, pa3inyacT, IPOBOAUT IKCIIEPUMEHTHI, pelIaeT
3aJ1a9H.

JIOIAEMBIX MEXaHHYeC-
KUX, TEIUIOBBIX U JIEKTPO-
MarHUTHBIX SIBIICHUN B
TPUpOJIE.

MBIX MEXaHHYECKUX, TeIl-
JIOBBIX U AJIEKTPOMAarHUT-
HBIX SIBJICHUH B TIPUPOJIE.

JIFOIaEMBIX MEXaHHJeC-
KHX, TEIUIOBBIX U HJIEK-
TPOMArHUTHBIX SBJICHUM
B IPHPOJIE.

I yposensn II yposensn III ypoBensn IV yposennb
HUcnerreiBaer Tpyanoctn  |HegoctaTouno nosiHo B ocrHoBHOM npaBuiib- | [IpaBuibHO mpecTaBiseT
TIpH TIpEJICTABIICHNE HAl- |MIPEACTaBIseT HAOMOqae- | HO MpeCTaBIsieT Hab-  |HaOMIOaeMbIX MEXaHH-

YeCKHX, TEIUIOBBIX U JIeK-
TPOMarHUTHBIX SIBJICHUIB
TIPUPOJIE.
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He mosxeT nokasaTb
paznHaus Mexay husm-
YECKUMU SIBIICHHSMH.

C moMomIbI0 yuuTens
MOJKET I10Ka3aTh pa3iy-
4yus MeXIy (u3ndec-
KHUMMU SIBJICHUSAMU.

B OCHOBHOM ITpaBHIIb-
HO MOKa3bIBaeT Pa3iiu-
qus Mexay dusmdec-
KHMH SABJICHHUIMU.

MoskeT oKa3aTth pasiH-
YU MEXTY QUIHIECKH-
MU SIBICHUSIMU.

C TpyaoM IeMOHCTpH-
PYET MPOCTHIE ONBITHI,
oTHOCsmuecs K Gpusn-
YECKHM SIBJICHHUSM.

JemoHcTpupyeT npoc-
THIE OTIBITHI, OTHOCS-
muecs K Gusndeckum
SIBTICHHSIM T10]]

PYKOBOACTBOM YUMTEJIA.

B ocHoBHOM npaBuiib-
HO JIEMOHCTPHPYET
(u3HIecKye SBICHUS
HPH TOMOIIY POCTHIX
OIIBITOB.

[IpaBuiIbHO EMOHCTPHU-
pyet pusndeckue sBie-
HUS TIPH TIOMOIIH TIPOC-
TBIX OIBITOB.

C TpyaoM peraer mpoc-
ThIE Ka4eCTBEHHBIE 3a-
Ja4yM 110 QU3HIECKUM
SIBJICHUSIM.

C nomouipro yuurens
pelaeT KauecTBeHHbIE
3a7a4u 1o GU3NIECKHUM
SIBJICHUSIM.

B ocHOBHOM npaBUIIb-
HO pellaeT KaueCTBEH-
HbIE 33/1a4K 110 HU3H-
9ECKHM SIBICHUSM.

Pemaer kauecTBeHHBIE
3a1a4u 1Mo HU3NIECKUM
SABJICHUAM.

YPOK 3/ TEMA: METO/bI U3YYEHUSA B ®PU3UKE

MOACTAHIAPTBI

PE3YJIbTATbBI
OBYYEHMA

3.1.2. HpOBOZ[I/IT MPOCTBIC OKCIICPUMECHTBI U MPCIACTABIACT

PEe3yJIBTATEHL

3.2.2. TlpencraBisieT 3JIeMEHTapHY0 HH(OpMALUIO O POIIH
YUYEHBIX B Pa3BUTHH (HH3HMUECKOH HAYKH.

o HpOBO,Z[I/IT MIPOCTBIC SKCIICPUMCHTDBI U MIPCACTABIACT PE3YJib-

TaThbI.

o Pazimaaer METOAbI UCCIICAOBAHHUA B (1)I/I3I/IK€.
o [loka3kiBaeT Ha npuMepax pojib MUPOBBIX YUCHBIX B Pa3BUTUU

bu3uKy.

Meronp! 00y4deHust PU3NYECKHX SIBICHUN SIBJISFOTCS BayKHBIM HarpaejieHneM B ¢usuke. Vc-
TIOJTB3YSl 3HAHUS YUAIXCst O MOJIENTMPOBAHMH 13 npemera «MHpopMmaTikay, MOKHO yCTaHO-
BUTb CBSI3b MEXKIy TIpeMeTamMHu. B 31oii Te-
M€ TIPUBHBAIOT CIIOCOOHOCTH HaOIFONIEHNS
3a (PM3MYECKUMI  SIBJICHUSIMH, TTOCTAHOBKH
OKCTIEPUMEHTA, OTPEACIICHHS CBSI3H H 3aBH-
CHMOCTH MEXIy OTICIBHBIMA YacTsIMU
HaOJTI0IaeMOT0 SIBIICHUSL. YYalliecs! yuarcst
CTaBUTH TPOOJIEMHBIE BOIPOCHI W JIENATh
BBIBOJIBI U3 TIOYYEHHOTO PE3yJbTaTa, uTo
pa3BUBaeT WX TIO3HABAaTENIbHbIC HABBIKH.

y

Taxum 00pa3oM, OHM CHCTEMaTHYeCKH MOMy4aroT MH(POPMALHIIO O eCTECTBEHHO-HAYYHbIX
METOZAX.
() I'mmoTe3pl ABYX YYEHHKOB O TOM, NOYEMYy CBEUEHHE MOJIHUS HaOmronaercs
ObIcTpee, YeM 3BYK I'pOMa, HHTEPECHBI, HO OHU MPUXOJAT K BBIBOLY, YTO HaOMI0IeHHE
HE BCErJla COACPKUT JOCTATOUYHO UH(POPMAIIMH U YTO TOJIBKO HAyYHBIE HAOIIOJCHNUS
MOTYT OOBSICHUTD SIBIICHHS.

(5) Lens 3amanus B pasnene «McciaenoBaHue» - UIsl yYAIIUXCS «OTKPBITH HOBBIM
3aKOH» Ha MpUMeEpe MaAeHUs JTUHEHKH Ha 3emito. OOBACHSS 3TOT Cilydai, MOKHO
CKa3aTh, YTO IPHU OTIIyCKAaHUs JI000r0 MpeiMeTa OH MajaeT Ha 3eMiIr0. 3HAUYuT TO
MOYKHO paccMaTpuBaTh Kak 3aKOH. M0O>KHO 00CYJUThH BOIIPOCHI, JaHHBIE B YUCOHHKE.
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MoXHO JaTh y4Y€HUKaM HallpaBJICHUE
TUIIOTE3.

(%) LenecoobpasHo OpraHu30BaTh H3TOKEHHE TEMBI B BHJIC pe3eHTariy. [locieno-
BaTCJIbHOCTb HAYYHO-UCCICA0BATCIbCKUX METOJI0B B (1)I/ISI/IKC O6BHCHHCTCH Ha OCHOBC

CXCMBI.
=

B pasznene «3naete i BbI?» qaHa 0011as HHpOpMAIIist 00 YUeHBIX, B YaCTHOCTH, O | aju-
Jiee, KOTOPBIA BIEPBBIE UCTIOJBb30BAN SKCIIEPUMEHTAIBHBIM METOA UCCIIeIOBaHus U A.DMH-
IITeHHA — OCHOBOITOJIOYKHIKA TEOPETUUECKIX OCHOB COBPEMEHHOM (PH3HKH.

Hcnons3yst TBOpueckuii moaxon B paszene «[IpuMeHeHe momydeHHbIX 3HAHHEDY, TIPO-
BOIWTCS HccenoBanre «CBeUEHHE AJIEKTPUUECKON JIAMITbDy. ITO WCCICIOBAHHE OyIIeT
MHTEPECHO YYaIMMCsI, TAK KaK UIMEET OOJIBIIIOE 3HAYCHUE B TOBCEITHEBHOM KU3HU. Y UHUTEh
00s13aTENTHHO BO BPeMst PabOTHI C JEKTPUUECTBOM JIOJDKEH JIaTh HH(POPMAIIHIO O TEXHHUKE
0€30IaCHOCTH.

Ha srane «O0cy e oy4eHHBIN pe3yiibTa) yJalecs CPaBHUBAIOT MEXTy COOOH I1o-
JIydeHHbIE BO BPEMsI HCCIIE/IOBAHNS PE3YJIbTAThL. Y YeHUKAM IMPEUIaraeTcs MOAyMaTh O TOM,
KOT/Ia Jiamria OyJieT TOpeTh U O TPUUIMHAX 3TOTO0, 4 TAKKE BBEIIBUHYTh COOTBETCTBYIOIIIUC
rurnoTe3bl. B pesynbTare SKCIeprMeHTa ydamiuecs HaOJI0JaloT DIEKTPUYECKOe
SIBIIEHUE W IPHOOPETAIOT HABBIKH MIOCTPOCHHS MPOCTON AIIEKTPHYECKON HEITH.

Ha 3tane “Yto MBI y3HAIN?) YUCHUK BHICTPAUBACT B TIPABIIILHOM MTOCIICIOBATEIIBHOCTH
€CTEeCTBEHHO-HAYYHbIC METO/IBL.

B paznene «IIpoekT» 3Toi TeMbl y4aluecs: pasMbIIUISIOT O HAOIIOIaeMbIX HMHU
CONTHEYHBIX W JYHHBIX 3aTMEHHSIX, W MPEJCTABIAIOT CBOM HWAEH M THUIOTE3BI O
MIPUYHUHAX ITHX COOBITHIT B BHIC 3CCO.

OuennBanue win pediekcusi. YUUTellb, s OUCHUBAHUST YPOBHS JOCTHXKEHUS 11e-
Jieli 00y4eHus Ha yPOKe MOYKET BOCITOIB30BaThCS CIICIYFOIIMMHU KPUTEPHSMHU.

Kpumepuu oyenugsanus: IpOBOIUT OTBITHL, Pa3INYaET, OOBACHSET.

Ha MOMCK ()aKTOB JJIsI MPOBEPKU CBOUX

N

Hab6mros. —

DKCIIEpUMEHT Teopus

I ypoBenb

Il ypoBenb

I1I yposenn

IV ypoBenn

IIpoBoaut npoctsie
OITIBITHI, HO UCTIBITHIBAET
TPYIHOCTH B IIpEAC-
TaBJICHUH PE3yJIbTATOB.

C noMoIIbIO0 yUUuTeIs
MPOBOAUT NPOCTHIE
OIIBITHI M TIPE/ICTABIIACT
PE3yJIBTATHL

B ocHOBHOM IpaBUIIB-
HO TPOBOJMT MPOCTHIE
OTIBITHI U TIPEACTABIIA-
€T pe3yJIbTaThL

IIpoBoaut npocTeie
OTIBITHI U MPECTABIAET
pe3yNbTaThL.

HcnbIThIBaCT TPYIHOCTH
B OTIPEICIICHAH pa3Jiu-
YUl METOJIOB HCCIIEI0-
BaHUs B (H3HKeE.

C moMonIpio yInuTems
OlIpeieNsieT pa3InyHs
METO/I0B HCCIIEI0BaHUS
B (H3HKe.

B ocHoBHOM npaBUJIb-
HO onpeaeidaeT pas3jin-
qus METOIOB UCCJIIC-
JJOBaHUA B (1)I/I31/IKC.

OmpenemnseT pa3nuaus
METOJIOB HCCIICA0BAHUS
B (u3HKe.

HcnpiThIBaeT TpyAHOCTH B
OOBSICHCHHH 1 TIpUBEIE-
HUH NIPUMEPOB O POIIH
YUEHBIX B Pa3BUTHH
(hrBUKN.

[IpuBomuT npuMeps! 0
POJIH yYEHBIX B Pa3BUTHI
(M3HKH, HO HCTIBITHIBACT
TPYIHOCTH B OOBSICHEHHUH.

B ocHOBHOM npaBuMIIb-
HO OOBSICHSET U IIPH-
BOJIUT IIPUMEPEI O PO-
JIM y4YeHbIX B pa3BU-
TUH QU3UKH.

OOBsCHAET U MPUBOIUT
MIPUMEPBL O POJIH yde-
HBIX B Pa3BUTHH
¢bu3ukn.
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YPOK 4/ TEMA: ®U3NYECKHUE BEJIMYUHBI U UX U3MEPEHUE

1.1.2. Pemmaer mpocTsie 3a1a4n, CBsI3aHHBIC ¢ (YU3NICCKIMU
SIBJICHHSIMHE Pa3JIMYHOrO XapaKTepa.
HOJACTAHJAPTBI  3.1.1. Ucnonbk3yeT NpOCTBIE W3MEPHUTEIBHBIE IPUOOPHIL.
3.1.2. [IpoBOIUT TPOCTHIE IKCIIEPHIMEHTHI W MPEICTABISIET
PE3yIbTaTHL
e OOBSACHAET POJIh U3MEPEHUH B )KM3HH YEIOBEKA U PAa3BUTHH
(bu3MueCcKOil HAayKH.
PE3YJIbTATBI L KOMMGHTI/IpyeT HCO6XOI[I/IMOCTB CO31aHW U3MCPUTEIIbHBIX
OBYYEHUA pHUOOPOB.
o [IpencraBnsiet HHGOPMAIIHIO O MEKTYHAPOTHOH CHCTEME
equnaun CU.

MoskeT ObITh MpenocTaBicHa UHPOPMAILUS O PA3THUUHBIX U3MEPEHUSIX JUIsl JOCTH-
JKEHUS 1eneit o0ydyenus. Pekomenyercs
LIMPOKO HCHOJB30BaTh MPAKTHYECKUE YII-
POKHEHUS JUIS PEANIM3aLUU PA3BUTHS CIIO-
COOHOCTEH ydeHHKa P M3y4eHUH HH(POp-
MaIil O PaIMYHBIX (DH3MYECKUX BeJW-
YMHAX W UX SAMHUL] H3MEPEHUS.
() BouioxkuBs B Hayaje ypoka Ha CTOJ
Ppa3IMYHBIE TEJA, HAIIPUMED, ACPEBSIHHBIN
OpYCOK, OIpeIeNieHHON UMHBI HUTh W
TIPOBOJIOKY, MOXKHO OOpaTHTBCS K yda-
mMcst ¢ BoripocoM: «Kak MOKHO oriperie-
JMTh JUIMHY 3THX Tell 0e3 TOMOIIM JIMHEWKU?» HekoTopble W3 yYEHUKOB MOTYT
MPOBOJAUTH U3MEPEHUS C MTOMOIIBIO PYK, MaJbIIEB, JJAJJOHU U TaK jajiee. YUHUTeNb
3aCITyIIMBAET UJIEU U TUIIOTE3bI YUYALIMXCS, & X KIIFOYEBBIE CJIOBA 3aIIMCHIBAIOTCA Ha JIOCKE.
INocne 3Toro MokHO AaTh MH(OpPMAIHMIO U3 Y4eOHHKA 00 WCIIOIB30BAHUN Pa3IUHBIX
YacTel 4eJI0BEeYeCKOro OpraHn3Ma Jiisl POBEICHHS BBHIYUCIICHHH, O3 HCTIOTB30BAHMS U3-
MEPUTETEHBIX TIPHOOPOB.
) Uensio 3amanus «OnpenenuM pasmepb» Ha dTane «MccienoBanue» sBiseTcs
MPOBEJCHUE NPOCTHIX U3MEPEHUN U Pa3JMYHbIX BBIYHUCICHHM, KOTOPHIE PAa3BUBAIOT
HAaBBIKH [10 aHAJIN3Y MOIYYEHHBIX PE3ybTaTOB. [IJisi IpOBEACHUS 3TUX UCCIIEIOBAHUI
YUYEHUKH JIeTATCA Ha Mapbl WK Ha rpynnbl. [loydeHHbIe pe3ylbTaThl BHOCSTCA B
COOTBETCTBYIOILYIO TaOJIUILy U cpaBHUBarOTCs. OOMeH uH(opmanuei u 00CyKICHHE
MOTYT OBITh OCYIIECTBJICHBI HA OCHOBE BOIIPOCOB, JJAHHBIX B yUEOHHKE.
Jnst o3HaKOMIIEHHS] ¢ TEMON MOKHO HCIOJIb30BaThb METOJ] aKTUBHOT'O UTEHUS.
Taxk, ydeHrKaM BbIIEISIeTCS BpeMsl U YTEHUS KPaTKOW TeopeTndeckord mH(popma-
IIUY, 110 UCTEYCHUH KOTOPOTO MOXKET OBITh 3aCIIyIlIaH JOKJIaJ] [0 (PU3UUSCKUM BEITH-
YHHAM, X OYKBEHHBIM 0003HAYCHUSM M eIUHHIIaM u3MepeHus. Ha ocHoBe o0Opasiia,
JTAHHOTO B TEME, MOYKHO OOBSICHATh Pa3IMYHbIC BEIMYNHBI, CBI3aHHBIE C [UTMHOH, [0
JTOU cXeMe.
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B srane ypoka «IIpruMeHeHNEe NOIYyYEHHBIX 3HAHUN» YUYUTENb UCIOIb3YET TBOP-
yecknil moaxo. OCHOBBIBasICh Ha AMH30/1€ U3 (pritbMa «APIIUH Maj ajlaHy», YYeHUK
COTIOCTABIISIET METP | apmiuH: 5 apmue = 5X71,12 cm = 355,6cm = 3m 56¢cMm.

3aaHue B KOHIIE TeMbl Ha 3tane «[IpoBepsTe CBOM 3HAHMS» MOXKET OBITh BBITIOIHEHO
yyYalpMuUcs Ul CaMOOLICHUBaHUs. B IepBOM 3aJaHMM YYEHUKH 3alChIBAKOT €IMHUILIbI
M3MepeHus ¥ MHPOpMALIHIO 0 HUX. BTopoe 3aianue - 3anucaTh GU3NIeCKue BETUINHBI
Y UX eIUHHLBI n3MeHeHus B cucteMe CH, a TpeThbe 3aanue - npeodpa3oBaTh JaHHBIC

I/I3MepeHI/IH JUINHBI B MeTpI)I:
2) 0,728 m; b) 0,0018 w; ¢) 0, 045 w; d) 0,008 s €) 250 M; £) 0,038 M.
B KOHIIC YpOKa pa6oq1/Ie JINCTHBI CO6I/IpaIOTC}I U IIOMEIIAOTCA B HOpT(bOHHO KaxXaoro

YUCHHUKA.

OuennBaHue WJjH pediekcusi. YIUTENb IS ONICHUBAHMS YPOBHS TOCTIKCHUS
1esed 00y4YeHHs Ha YPOKE MOXKET BOCIIOJIb30BAThHCS CICAYIONIMMH KPUTCPUSIMHU,
Kpumepuu oyenusanus: 00bICHIET, KOMMEHTHPYET, IPE3CHTAIHSL.

I ypoBenn

II ypoBenn

111 ypoBeHnn

IV ypoBenb

HcnbIThIBaeT TPYAHOCTHU
B OOBSCHEHUH PONIU
U3MEpPEHUI B KU3HU
YeJI0BeKa M B Pa3BUTHH
(U3HIeCcKOi HAyKH.

OOBsCHAET POJb
U3MEPEHUH B XKU3HU
4YeJI0BeKa U B Pa3BUTHU
(U3HIecKOit HAyKH C
TIOMOIIBIO YYHUTEIS.

B ocHoBHOM IIpaBUIIb-
HO OOBSACHSET POJb
U3MEPEHU B KU3HU
YeJI0BeKa U B pa3BH-
T QU3NIECKOU
HaYKH.

[paBuiIbHO 0OBSICHSIET
pOJib U3MEPEHUi B
JKM3HHM YeJIoBeKa U B
pa3BuTHH (u3HIEcKoi
HayKH.

I/ICHbITbIBaeT prllHOCTl/I
B KOMMEHTUPOBAaHUU
HEOOXOAMMOCTH CO3-
JAHUsI U3MEPUTETBHBIX
TpHOOPOB.

KomMmeHnTupyeT Heo6x0-
JMMOCTH CO3JaHHS U3-
MEpPHUTEIHHBIX TPHOOPOB
C HOMOLIBIO YYUTEIIS.

B ocHoBHOM IIpaBUIIb-
HO KOMMEHTHUPYET He-
00XOIUMOCTB CO3/1a-
HUSI U3MEPUTETBHBIX
TpHOOPOB.

[IpaBuiIBHO KOMMEHTH-
pyeT HeoOXOANMOCTh
CO3IaHUS H3MEPUTEIb-
HBIX IPUOOPOB.

HcnbIThIBaCT TPYIHOCTH
B MOJITOTOBKE MPE3eH-
Talud O MEXJIyHapo/-
HOM CHCTEME CJIUHHIL
CH.

IlonrorasnmBaet mpe-
3EHTALUIO0 0 MEX]TY-
HapOAHOI cucreme
eqnuani CU ¢ momoriso
YUUTENs] U YICHUKOB.

TloaroraBnuBaer mpe-
3CHTAIIHAIO O MEXIY-
HaApOJHOI cucteMe
equuui; CU ¢ He 6071b-
HIUMHU OIIHOKAMH.

CaMOCTOSATENBHO MOAr0-
TaBJIUBAET MPE3EHTALINIO
0 MeXIyHapOIHOM
cucteme equnaui CU.

YPOK 5/ TEMA: U3BMEPUTEJIBHBIE IPUBOPBI

TMOACTAHIAPTBI

PE3YJIBTATBI
OBYYEHUA

3.1.1. Hcnoms3yer mpocThle M3MEPHUTENbHBIE TPHOOPHI.
3.1.2. TIpoBOAUT MPOCTHIE IKCIEPUMEHTHI U MTPEICTABISET

PE3YIbTATHL.

3.2.1. Ucnonp3yeT OBITOBBIC MPHOOPHI, IIPHHINT PAOOTHI
KOTOPBIX OCHOBAaH Ha ONPeNeNIeHHbBIX (PU3MUECKUX

SIBJICHUSAX.

e JleMOHCTpPHPYET CIIOCOOHOCTh UCIIOJIb30BAHUE MPOCTEHUIINX

HM3MEPUTENbHBIX IPHOOPOB.
e OmpezenseTr LeHy IeNeHus U npenen u3MepeHus npuodopa.
e Pemaer mpocThle 3a/1a4M IO JaHHOU TeMe.

B aT0i1 TeMe ydeHnKH B OoJiee paciupeHHON hopMe IPUMEHSIOT 3HAHUS 110 TOME
«Du3nueckre BENMYNHBI U UX U3MEPEHUE». Y UCHUKH U3MEPSIOT (pr3ruecKre BeH-
YUHBI ¥ TOTOBSITCSI WCIOJB30BaTh CBOM YMEHUS B IIOBCETHEBHOM KU3HU.
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B Hauase ypoka MOXeT OBbITh BBICITyIIaHA HH(QOpMAIIKs yYEHHKOB O eI 1 IIpaBHiiax
NPUMEHEHUS Pa3InYHbIX U3MEPHUTEIILHBIX TPUOOPOB B OBITY. Bo Bpems Oecenpl yuu-
TeJIb, COCTABUB II€PBOHAYAILHOE MIPEACTaBICHHE 00 YPOBHE Kilacca, MOXKET BHECTH B
CBOIO JIEATEJIbHOCTh OIPEAEIEHHbIE H3MEHECHHUS.

‘m

.9 C nenpio MOTHBALMU B Hadajle ypOKa MOXKHO OOpaTWUTh BHUMAaHUE yYalllMXCs HA
BOIIPOCHI, IAHHBIC B YICOHHKE.
O6cysxnaercst Borpoc: «Kakoit aTo nmpubop?», NaHHBIM B 3aJJaHUU YacTh y4eO-
nuka «MccnenoBanusi-1». [lenbio 3TOro Bompoca siBJIseTCs ornpeneicHue hu3nyec-
KOHM BEJIMYUHBI, U3MEPSIeMOH TIPH IMOMOIIN PHUOOpa, MPEICTaBICHHOTO Ha PUCYHKE.
Yuurenb TPOCUT MOJONTH K 33JJaHHIO TBOPUECKHU. B 3TO Bpemsi yunuTeb MOXET Ha-
MOMHHUTH YYCHUKAM, 4TO ()U3UYECKas BETUUMHA MOXKET ObITh U3MEPEHA Pa3IMUHBIMU
o (hopMe nmpudbopaMu, UMEIOITUMH OJIMHAKOBBIN MPUHIMI padoThl. Hanpumep, miu-
HY MOKHO U3MEPUTH MIPU MOMOILIY JUHENKHU, PYJIETKU, U3MEPUTEIBHOM JIEHTHI U TaK
nmaigee. MoryT OBITH OOCY)XIEHBI THUIOTE3BI W WX CIPABEIIUBOCTH Ha OCHOBE
BOIIPOCOB, JaHHBIX Ha 3Tane «CaenaiTe BEIBOA». B 3TO BpeMs yUeHUK NMPU MTOMOIIU
HATPAaBISIONINX BOIPOCOB CAMOCTOSITENTHHO OTKPBIBAET JUIsl CeOSI HOBBIE ITOHSITHSL.
Hampumep: «KakoBa 0061miass 0cOOEHHOCTh TPUOOPOB, JaHHBIX Ha PUCYHKE?» — BCE
OHH U3MEPSIOT KaKy0-T100 (PU3NYCCKYIO BETMUUHY. Y BCEX UMEETCS IIKajia u T.71. B
3TO BpeMsl YUMTEelb, IPUMCHUB nUarpaMMmy BeHHa, MOXKET CpaBHUTH JBa WIU TPU
M3MEPUTETHHBIX TTPHOOpA.
(2) B «MccnenoBanuu-2» TpeOyeTcs «ONPEIENUTD LEHY JETEHHs MIKATb TMHENKI.
s sroro B ydeOHHMKE uMeeTcs HH(OpPManus Ha YpOBHE, JOCTATOUHOM JIJIS
MIOHUMAaHUS yYaITUMUCS.

ughpepenyuposannoe odyuenue. /I akTUBU3AIMY yUYAIUXCSl C HU3KUM TOKa3a-
TEJIEM TIpH 00YUIECHUH WITH C OTPAHUUCHHBIMH CITIOCOOHOCTSIME YIUTEITb MOYKET 3TO 33[aHUC
HECKOJIBKO YIPOCTHTh. Hampumep, MOpyYUTh TAKMM yYalllUMCS OTMETUTH B PabOumMx
JIMCTaX, U3 KaKUX YacTei COCTOST TaHHbIe IPHOOPHI U TIpaBuiia paboThl ¢ HUIMU: JIMHEHKa,
BECHI U JIPyTHE.
[Tpu momortw BOIpoCcoB, AaHHBIX B «McciaenoBaHNN-2y, MKy YICHUKAMH U YIUTEIICM
BO3HUKAIOT COTPYTHUYIECTBO U B3aUMOCBsI3b. Hanpumep:
Yuurenb: B Kakux eIuHMIIAX MPOBOJATCA W3MEPEHUs JIMHEWKOM, MpeCcTaBIeHHON Ha
pucyHke?
VYuenuk: Enuauna uamepeHus IMHEHKU, PEICTaBICHHON Ha pUCYHKeE, 1 cM.
VYuurens: KakoBa 11eHa OIHOIO JIeJIEHUS JIMHEUKU?
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(2) Tlpu 9TCHMH yUEHUKAMH B Kilacce OOBSCHEHMI U HOBOW MH(pOPMAIIH, JIaHHO! B y4e0-
HUKE, TTOJIE3HO OOCY’K/IeHIE BOSHUKAIOIIIX BOMPOCOB. B Mateprarne nmeercs nHpoOpMaryst
0 npubopax, KOTOpbIE yJaIrecs MOTYT U He 3HaTh. Harpumep, KypBUMETp, OIOMETp, IITaH-
TeHIMPKYJIb U Apyrre aHaTOrH4YHbIe TPUOOPBL. YUEHHKH MPOSBILIOT OOJIBIION HHTEpEC K
9TOM TeMe, MOTOMY YTO OHM CTAIKHBAIOTCS ¢ HEKOTOPHIMH NPHOOpPaMH B CBOEW TIOBCE-
HEBHOM YKHU3HU.

OueHp mone3Ha JeMOHCTpalus claiinoB ¢ mH(popMmanmed o0 >THX HpubOpax.
Hanpumep, B nporpamme «Mimio studioy» HMEIOTCS FOTOBBIE CIANIBI C STUMH MPH-
6opamu. LlenecoobpasHo B Kkimaccax, MOJKIIOYEHHBIX K VHTepHEeTYy, OpraHu3oBaTh
JAEMOHCTPALUIO CIIAI0B ¢ M300paKEHUAMH Pa3IMUHBIX IPUOOPOB.

(i) B pasnene «IIpuMeHeHNE NMOTyYEHHBIX 3HAHUI» YUalMECs ONPEIENSIOT MPeIe
M3MEPEeHHS OINMMCBIBAEMBIX TEPMOMETPOB, 3HAYCHNE OJHOTO JIENIEHUSI M ero ToKa3a-
HUeE.

3anmanue, MaHHOE B KOHIE TeMbl pasnena «lIpoBepbTe cBOM 3HAHHS», MOXKET OBITH
BBITIOJTHEHO YYAITUMICS JUI CAMOOIICHHBAHNS.

IlepBoe 3amaHre OCHOBBIBAETCS Ha TOM, KaK YYEHUK OyIeT MCIOJIh30BaTh 3HAHMA,
MOJTydYeHHbIE Ha yYPOKE, B MOBCEIHEBHOW KM3HH. YUEHUK NPaBUIBHO OIpenessieT
HYXKHBIE €My JUIsl pa3lIM4HbIX Heneil npubopsl. BTopoe 3aiaHne pekoMeHayeTcs B
KauyeCTBE JIOMAITHETO 3aJIaHMs, TAK KaK Ha YPOKE BBITIOJHCHO aHAJIOTUYHOE 3a/IaHue.
B koHI11e ypoka paboure JIUCThl COOUPAIOTCS U IOMELIAIOTCS B MTOPTQPOINO KAKIOTO
YYEHHKA.

OuennBaHue Uau peduiekcusi. YUUTENb JIJIs OLICHKH CTETICHHU JOCTIDKCHHUS 11e-
Jeil 00y4eHUs Ha YPOKEe MOXKET HCIOJIb30BaTh CIIEAYIONINE KPUTCPHH.

Kpumepuu oyenusanusa: UCTIONb3yeT, ONPEAEISeT, peacT 3a1auH.

4-3
=——=0l cm=1Mmm.

Vuenuk: [{lena oaHOTrO A€NIeHUs JIMHEHKHU paBHA!

1 ypoBenb

11 ypoBeHb

111 ypoBeHb

IV ypoBennb

HcnbIThIBaET TPYAHOCTHU
TP JEMOHCTpPaLUH
CIIOCOOHOCTH UCTIONb-
30BAHUU MPOCTEUIINX
HM3MEPHUTEIBHBIX
TpHOOPOB.

JemoncTpupyer cno-
COOHOCTB HCIONB30Ba-
HUSl TPOCTEHIINX U3Me-
PUTEIBHBIX IPUOOPOB €
MOMOIIBIO YUHUTEIS.

B 0CHOBHOM IIpaBUJIb-
HO IEMOHCTPHPYT
CIOCOOHOCTH HCTIONb-
30BaHUSl MPOCTEHIINX
HN3MEPHUTEIBHBIX
mpuOOpPOB.

[TpaBuiibHO 1EMOHC-
TPUPYET CIOCOOHOCTU
HCTIONB30BaHUE TIPOC-
TEeULINX U3MEPUTEIb-
HBIX TTPHOOPOB.

VcnbITBIBaET TPYJHOCTH
NIpH ONPEAETEHUH LIEHBI
JIeJIeHUs ¥ TIpeziesia
M3MEHEHUs mpubdopa.

C OMOMIBIO YUHTEIIs
OIIpeeNIseT LIeHy
JIeJIEHUS U TIpeJieN u3Me-
HeHus pudopa.

B ocHOoBHOM mIpaBMITB-
HO OIIpEJIeNseT LEHY
JeJIeHUst ¥ TIpelien
HM3MEHEHHs Ipuoopa.

[IpaBunbHO ompezenser
IEHy JeJIeHHs U mpeesn
U3MeHeHus npubopa.

HcnpiThIBaET TPYJHOCTH
TIPU PENIEHUH MTPOCTHIX
3aa4 1o JJaHHOH TeMe.

C noMOUIbI0 yUUTEIS
pelaet mpocThie 3aJa9Hl
10 JaHHOI TeEMeE.

B ocHOBHOM npaBuMIIB-
HO peIIaeT MpocThIe
3a1a4H 110 JaHHOH
TeMe.

[IpaBuibHO pemaer
MIPOCTHIE 33/1a4H TI0
JAaHHOU TEME.
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YPOK 6 / TEMA: TOYHOCTb B UI3BMEPEHUMAX

HOJACTAHJAPTBI  3.1.1. Hcnonb3yeT IpOCTbie M3MEPHUTENLHBIE IPUOOPHI.

o [IpOBOAUT U3MEPEHHSI C MOMOIIBIO MPOCTHIX H3MEPHTENBHBIX

PE3YJIbTATBI NPHGOPOB.
OBYYEHUSA ® OOBSICHSIET UCITOIb30BAHNE H3MEPHUTEIBHBIX TIPHOOPOB Ge3
MOTPELIHOCTH.

{20 YpoK MOXXHO Ha4aTh C MPOCTHIX IPHIMEPOB O MOTPEITHOCTAX, BCTPEUYAEMbIX B ITOB-
cemHeBHOW >km3HHU. Hampumep, Bec yueHMKa Ha pas3HBIX Becax OyleT OTINYaThCH,
MOKa3aHUs BPEMEHH Ha pa3HBIX Yacax OyIyT HE OMMHAKOBBIMU U TaK jayiee. Takxe MOoxK-
HO KCIIOJIB30BATh JJAHHBIE B YICOHUKE MPUMEPBI U COOTBETCTBYIOIIHE UM BOTIPOCHI.

'

() Ha npumepe m3MepeHus JUTMHEI KapaHIalla B JAHHOM 3a/[aHiH y4eOHHKA Ha 3Ta-
ne «MccnenoBanne» y4eHHK HAONIOAAeT AOMYIIEHHYIO MOTPENTHOCTh IpH U3Mepe-
HuU. BBuay Toro, 4To NMHEHKa U KapaHJall UMEIOTCS y BCEX yUallMXCs, 3TO Hcce-
JTOBaHHE BBITIONHAETCS B OpMe MHIWBUIYATHHON pabOThl. YUCHUKH IJIMHY KapaH-
Jlalra U3MEepSIFoT MUHUMYM TPH Pasa, U pe3yiIbTaT BHOCAT B paOOUHIi JTMCTOK.
ugpgpepenuuposannoe odyuenue. Ydamumcs ¢ HU3KUM YPOBHEM 00YUCHUS HITH
C OrpaHUYEHHBIMH (PU3MYECKUMHU BO3MOKHOCTSAIMH YUHTENb MOXKET JAaTh HECKOIBKO
oTnMyaroleecs 3ajanne. Hanpumep: n3MepuTh JUIMHY KapaHJaia OJliH pa3 U CpaB-
HUTH TIOJYYEHHBIN pe3yibTaT ¢ ToBapuiueM. /s Gojiee aKTHBHOTO TMpPUBJICYCHUS
YYEHHKOB HeoOX0oauMo OoJjiee SICHO PacKphITh CYTh MccieqoBaHus. B aTom ciydae
1e1eco00pa3Ho 00CYIUTh MPOOJIEMBI, BEI3BaHHBIE TAKUMHU OIIMOKAMH, B peabHBIX
KM3HEHHBIX CUTYalUsIX.
) B yueOHHMKE yYEHHKH MOTYT MO3HAKOMHUTHCS C OINpEJCIEHHEM IMOTPEIIHOCTH
an6opa U C TeM, KaK OHA YYHTBIBAETCS MPU M3MEPEHUU C MOMOIIBIO PA3IUUYHBIX
MeToqoB uTeHHs. OOBSCHEHHS IENeco00pa3HO CONpPOBOXKAATH AEMOHCTpAIHEH
claiios.
Ha stane «9to untepecHo» ydamumcs aaercs nadopmarus oo 1 akpe u 1 pypionre,
UCIOJB3YyEMBIX B APEBHOCTU. DTO CO3/AeT y y4allluxcs MPEJCTaBICHUE O TOM, UTO
M3MEPEeHHS MTPOBOIMIIIICH YEIOBEKOM C APEBHOCTH M HMEIOT CBOIO HCTOPHIO.

) B pasnene «IIpuMeHeHHE MOTYYEHHBIX 3HAHHID TpeOyeTcs ONpeneIuTh IIHHY
OJIHOTO M TOTO K€ TeJa IByMS JMHEWKaMHU C Pa3TUYHBIMH IIKAJIaMHU. Y YUTENIb MOXKET
3aJaBaTh y4allMMcs Hampasisitolie Bonpocsl. Hanpumep: «Kakoe npenmymecTBo
JTAeT IIOTHOCTH JIETICHWH Ha IKamne?», « MOXKHO JIM pa3iuyuTh JENeHUs, €CIi OHU
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PaCIONIOKEHBI OYEHb OJMM3KO NPYT K JpYyry?», «JleiaeHus kako JTUHEHKH BUIHBI
bonee ssicHO?», « TOYHOCTH KaKoOW JTMHEWKH HAauOOJIee BHICOKAsI?» U T.II.

& 3amaHue, JaHHOE B KOHIIE TeMbl Ha 3Ttarie «[IpoBepbTe CBOM 3HAHHUSD, MOXKET ObITh
BBITIOJIHCHO YYallUMHCS ISl CAMOOIICHVMBAHUS. B TpeTheM 3aJlaHuMl YYEHHK JOJDKCH
OTIpEeNIeNTTh TIeHYy JeNeHUs] U TIOTPEeIHOCTh CeKYHIOMepa. YYEHHK BO BpeMsS ypoka
OTIPEICTIII TTOTPETTHOCTS JIMHECHKH. MOXKET BO3HUKHYTh HEOOXOINMOCTD JTOTIOTHATEITh-
HOT'0 OOBSICHEHMSL, CBS3aHHOT'O CO IIKaJIOHN ceKyHoMepa. C 3TOM MO3UIINH 1IeJIeCO00pa3HO
BBITIOJIHUTH JaHHOE 33/IaHKE B KJ1acce.

3ananue B pazzaene «lIpoexT» pekoMeHayeTCs s BHITTOTHEHHS B JOMAIITHUX yC-
JIOBMSIX. YUaluecs JUIsl UMEIOIIHUXCS 0Ma Pa3InYHBIX U3MEPUTENbHBIX MPHOOPOB
[P TIOMOIIY TaOJIHIIBI JOJDKHBI ONPENCIUTh [IEHY ACICHHUS, Mpeaei] U3MEPCHUS H
MOTPEITHOCTH IPUOOPOB.

OuenuBanue uin pedJiekcus. YUUTEINb JIsl OLIEHKU CTETIEHU JOCTUKEHUS LETH
00y4YeHHUs Ha YPOKE MOXKET BOCIOJIb30BATHCS CIICIYIOIIUMU KPUTCPHUSIMH.,

Kpumepuu oyenusanus: namepsiet, 00ObIICHsIET.

I ypoBenn

II ypoBenn

111 ypoBeHb

IV ypoBenb

HcnpIThIBaET TPYIHOCTH
B IIPOBEJICHUN U3MEPEHHI

[IpoBoguT U3MepeHus
TPY TIOMOIIIH TIPOCTBIX

B ocHOBHOM TOYHO
MIPOBOJHT M3MEPEHUS

TouHO IPOBOAUT U3MeE-
PEHUSI IPH TIOMOIIH

HCIIOJTb30BaHUE M3MEpH-
TEJIbHBIX MPUOOPOB 6e3
TIOTPELITHOCTH.

BaHHE N3MEPHUTEIIBHBIX
pubopoB Oe3 morpeni-
HOCTH C TIOMOIIIBIO
YUHTEIS.

0OBSACHSET UCIIOJIB30-
BaHHE U3MEPUTEIb-
HBIX IPHOOPOB Oe3
MOTPELIHOCTH.

TIPY TIOMOLIIH TIPOCTBIX prbOPOB € TIOMOIIBIO TPH [IOMOIIH MPOCTBIX  |IPOCTHIX TPHOOPOB .
TIPHOOPOB. YUUTES. TIPHOOPOB.
C Tpyom oOBsICHSCT OOBACHSAET UCTIONB30- B ocHOBHOM TOYHO To4HO 0OBSICHSET UC-

MOJIb30BaHHE U3MEPH-
TENIBHBIX PUOOPOB 63
HOTPELIHOCTH.
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MAJIOE CYMMATHUBHOE OIIEHUBAHMUE -1

1. UTO OTHOCHTCS K MEXaHUICCKOMY SIBIICHHIO?

1. Bomomazn 2. 3atmenue Connua 3. Ynap no Msauy
4. 3amep3anue Bojabl 5. [lageHue s1010Ka ¢ BETKU

2. Ecnii IOOUTH Ha TOBEPXHOCTH BOJBI B OMIOIIE JIFICTOK,
a Ha HeTo CTPEJIKy 4acoB (WJIM UIITY), TO JIUCTOK BMECTE CO
CTpENIKOW TIOBEPHETCS B OIpPEAEICHHOM HAaIpaBJICHUH.
Kakoe wnampapnenne mpuMyT KOHIBI cTpenku? Kakomy

(Hr3nIECKOMY SIBIICHHIO 3TO COOTBETCTBYET?

3. KakoBo 3HaueHHE OHOTO JCICHUS KAl INHEHKH, TOKa3aHHOW HA PUCYHKE?

MIIIIIIIIIIlIIIIIIIIIIIIIII
0 4

A)0,SMm B)Smm  C)2mm  D)0,2 Mmm E) 1 mm

4. Paccrosuaue ot 3emnu 10 Coanmna coctasiseT 150000000 kM. DTo unciao
NpPEICTaBbTEe B MEraMeTpax.

A)0,15Mm B)I5Mm C)1,5Mwm D) 150000 Mm  E) 0,015 Mm

5. Kaxos poct JlroitmoBoukm?
6. lluprHa TMCHBMEHHOTO CTOJIA COCTABJISCT JIBA JIOKTS U JiBE Msiau. CKOJIBKO METPOB
ato coctarisaeT (1 mwaap = 18 cM, 1 1okoTs = 45 cMm)?

7. YCTaHOBUTE COOTBETCTBUE. [ A) Blmazierue pocki ]
[TCHJ'IOBOG SIBJICHHE ] [B) BugumocTs JIyHBl HOUBIO ]
[CBeTOBoe SBIICHIE ] [C) CIBIIIMMOCTE 3ByKa BOJOMAA ]
[ 3BYKOBOE SIBICHHE ] [D) OcBenieHne MassKOM ITyTH KopaOisimM ]

[E) 3amep3aHue BOJIbI ]
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8. BuumarensHO paccMoTpuTe n3obpaxenne. CKOJIBKO TOPSAIINX CBEYEeH pa3sMeCTHIH
Ha croiie? Kakomy Gu3ndeckoMy SIBICHUIO
COOTBETCTBYET IAHHOE HCCIICIOBAaHIE?

A) 1, TerioBoe sIBIICHUE
B) 5, remmoBoe siBieHME
C) 5, He oCHOBBIBaeTCs Ha (PU3NUECKOM SBJICHUU
D) 5, cBeToBOC sIBICHUE

E) 1, cBeroBoe siBneHME

9. KakoBbI 3HaUEHMS OAHOTO JCJICHHUS IIKAIBI IMHEHKH W MOTPEUTHOCTH Mprbdopa
MOKa3aHHOTO HA PUCYHKE?

mlllIIIIIIIIIIIIIIIIIIIIIII
0 5

10

A)0,5MmMu025vMm B)Smmu2S5mm  C)1mMmu 0,5 Mmm
D)0, 1mm u0,05Mm E)2MMu 1l Mm

10. OnpeaenuTe MpaBUIIbHBINA BBIXOJI, YCTAHOBUB UCTHHHOCTH (M) 1 noxHOCTH (JI)
BBICKA3BbIBAaHUI U NPOIIS 110 IPABUIIBHOMY ITyTH.

Tanmuseo [amuneit — n Beixoz-1
JBmwxkenne HedTH B pyCCKHii hu3HK i Baixon-2
TPYOOIPOBOIE ABIACTCS
IIPUPOAHBIM SIBJIICHUEM o
pHp n JIBrmkeHMe Kadyenen — n Brixon-3
n MEXaHUYECKOE SIBJIICHHE P BEXond
ITenne my3bIKaHTa -
3BYKOBOE SIBIICHHE
" n Brixona-5
JIBmKeHne aBTOMOOWIIS-
" ¢usnueckoe siBICHNE il —
®dusrka —
SKCIICpUMCHTAaJIbHas -
pHa a n l'umoTesa mpoBepsieTcs Beixon-7
Y IKCIIEPUMEHTOM

N Brixon-8
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MATEPUSA

MOJCTAH/IAPTHI,
PEAJIN3YEMBIE O PA3JIEJTY

1.1.2.

2.1.1.
2.1.2.
2.1.3.
2.1.4.

2.2.1.
3.1.2.

3.2.2.

Pemraer mpocTble 3a1a4M, CBA3aHHbIE C (PU3MUECKUMMU SBICHUAMU
Pa3JIMYHON IPUPOBL.

Paznuuaer BemiecTBa IO CTPYKTYpe (arperaTHbIM COCTOSHUSIM).
Paznmuaer ¢opmbr mMarepun.

OnuceiBaeT HaOmonaeMble GOPMBI MATEPUU B IPOCTEHILIEM BHIE.
Pemaet npoctele 3a1a4u O CTPOSHUIO BEIIECTBA (arperaTHbIM
COCTOSIHUSIM).

PaznnuaeT cBs3aHHBIE CUCTEMBI M B3aUMOJICHCTBUE B IPHPO/IE.
[TpoBOIUT MPOCTBIE IKCTIEPUMEHTBI U MPEJICTABIIAET UX
pe3yJIbTaThI.

[IpencraBnsier 3reMEHTapHYIO HH()OPMAIUIO O POJIM YUEHBIX B
pa3BUTHU (DU3NYECKON HAYKH.

OBILIEE KOJIMYECTBO YACOB 110 PA3AEJIY: 5YACOB

MAJIOE CYMMATHBHOE OIIEHNBAHMUE: 1 HAC
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YPOK 8/ TEMA: MATEPHUS: BEHIECTBO U ®U3NYECKOE IIOJIE

2.1.2. Paznmuaaer (GopMbl MaTepuu.
2.1.3. OmmceiBaeT HaOMIOgaeMbIe (HOPMBI MATEPHH B
MHOACTAHJAPTBI IIPOCTEHIIIEM BHE.
3.1.2. IIpoBOAMT MPOCTHIE 3KCIIEPUMEHTHI 1 TIPEACTABISET UX
PE3yIbTaThI.

o OGDBACHAET MATEPHIO U €€ OCHOBHBIE CBONCTBA.

PE3YJIbTATDI e Paznnyaet (opMBI MaTEepHU.

OBYYEHMUS o [IpeacraBnser MHEGOPMALUIO O MATEPUH H (hOpMax €€
MPOSIBIIEHHS B IIPUPOJIE.

B nmanHO# TeMe aercs mepBOHAYATIbHOE MPE/CTABICHHE O MATEPHH, HEKOTOPHIX €¢
CBOWCTBAX, BemecTBe U GopMax (usuueckoro mojss. Co3aaHue 3THX TPEACTaBICHUHR Y
yYaluXcsl TIOMOTaeT B OMHUCAHUH EIMHHON (DU3UYECKON KApTHHBI MATEPUATHLHOIO MHUPA.
Haumnas ¢ 3Toro kiacca, cofaepkarerbHas JIMHus «BemecTBo u mose, B3auMo/ICHCTBHE,
CBSI3aHHBIE CHCTEMBD» TIOCIICIOBATEILHO PA3BUBACTCS B CTApIIMX Kiaccax. [IpucTymas K
9TON TeMe, YYWTENlb MOXKET MPOBECTH HATHOCTHYCCKOEC OICHMBAHKE, HCIIOIB3Ys
MEXIIPEIMETHYIO CBf3b C M3y4aeMbIM B MIAIIMX Kiaccax npeameroMm «llozHanue
MHpa». YUHTEIb MOKET TPOBECTH OICHHBAHHWE B BHIE ONPOCA WM TPH TMOMOIIH
JIMAKTHYCCKUX KAPTOUCK.

[

{2) B Havane ypoka oOpatute BHHMaHUE YYCHHKOB Ha JIAHHBIH TEKCT U BOTIPOCHI.
IIpy momMomy BONPOCOB OPUEHTUPYUTE MBICIM YUEHHKOB HA IOHSTHE MATEpUU.
MOHO HCIONB30BaTh APYTHE METOIBI MOTHBAIMH, HATIPUMED, MeTo]| «JuBepcudu-
Kausi». B TEeXHUYECKH OCHAIEHHBIX KJaccaXx MOXKHO HCIOJb30BaTh IPOrpaMMy
«Mimio Studio» 1 BOCTIONB30BaTHCS MyJIBTHMEIUIHHBIMU INCKaMU IO (PU3HKE.

{2} Lens nepBOro MCCiIeI0BaHKs 3aK/II0YAETCs B BEIACHEHUH TOTO, KAKHE SBJICHUS,
MIPOUCXOAAIINE B OKPYIKAIOIIEH cpesie, MOXHO MCCIEI0BaTh MPHU MOMOIIH OpraHOB
YyBCTB. YUCHUKH HE HCIIBITHIBAIOT 3aTPyJAHCHUS TPU 3alOJHCHHH TaOIUIBL. DTO
OTHOCHTCS K BUJ]aM BEI[ECTBA MATEPHH.

Bropoe xe 3amaHre uccieaoBaHus MOCBSIICHO PA3IHINIO (PH3HMUECKOTO CMBICTIA KH-
BOT'0 00CYXIIEHUS BYX YUCHUKOB. OOCYKICHUS 3aJ[aHUsI MOXKET OBITh IIOCTPOCHA Ha
OCHOBaHHWH BOIIPOCOB JJAHHBIX B yUCOHHKE.

JAunddepenunpoBannoe odyuenue. J[jis1 akTHBU3ALUM yHAIIUXCS C HU3KUMU HOKA-
3aTeIAIMHU 06yqu1/I${ WK C OrpaHNYCHHBIMU (bH3I/I‘-IeCKI/IMI/I CIOCOOHOCTAMH MQ>KHO
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HECKOJIBKO YIPOCTUTH 3TO 3aJlaHue. TakuM yUYEHHKaM MOKHO MOPYUMTh J€NaTh 3aMETKU
B XOJ€ UCCJIEA0OBaHUA.

(5) VueHuku nosyyaror u3 ydeOHuKa HHOPMAIIO O MATEPUH, HEKOTOPBIX e CBOMCTBAX,
¢opmax Marepun u ¢usmgeckoro moms. [laetcs mpocTtoe ompeneneHne «mateprm». 1Ipu
TIOMOIIY CITAI0B MOYKHO JaTh HH(OPMAIUIO O JBIKEHHH, Macce, SHEPTHH, IPOCTPAHCTBEH-
HBIX pa3Mepax, JeTMMOCTH U APYTHX CBOMCTBAX MaTepui. [ [py BBEICHNN OHSTHIA «BEIIECTBA
1 (PU3IIECKOr0 TIOJISH MOYKHO, MOYKHO OTMETUTB FX CXOMKHE M PA3IIIAFOIINE CBOVICTBA .

(2} B pasnene «IIpuMeHeHHE TIONYYEHHBIX 3HAHMID», YIEHUKOB IIPOCAT MOATOTOBHUTH
MPE3EHTAUUI0 O «bOJIBIIOM KpyroBopoT€ BOABD», IEMOHCTPUPYIOLIYIO JBH)KECHUE
MaTepuu. Yyalmecs M3y4aroT NPEACTABICHHOE HA KAPTUHKE M TOTOBSIT IPE3CHTALMIO,
OCHOBBIBAsACh Ha CBOMX 3HAHMX 110 npeMeram «Ilo3nanne mupa» 1 «I'eorpadus.

) YueHuKH AJ11 CaMOOLICHUBAHMSI BEITIOJHAIOT B KOHIIE TeMbI 3ananuce «[Iposeprbte
CBOM 3HaHUS». 311€Ch, HA OCHOBAHUHU TPEX 3aaHU/, YYEHUKU BCIIOMHHAIOT OIpEJie-
JICHUE MaTepUH U €€ BUJIbI.

B koHI1Ie ypoka paboure JHCThl COOUPAIOTCS M TOMENIAIOTCS B TOPTQOINO KAKIOTO
YUYCHHKA.

OuenuBanue win pedJiekcus. YUUTEINb JIsl OLIEHKU CTENIEHU JOCTHKEHUS LETH
00y4eHHS Ha YPOKE MOKET BOCTIOIB30BATHCS CIACAYIOMIUMU KPUTESPHUSIMHU.

Kpumepuu oyenusanus: 00bSICHIET, pa3JINYALT, IPEJICTABIISICT.

I ypoBensn

II yposens

III yposensn

IV ypoBennb

HcnpIThIBaeT TPyAHOCTH
B OOBSICHCHUH HOHITHS
MaTEpHH, U €€ OCHOBHBIX
CBOICTB.

CaMOCTOSATEIBHO HE
00BSICHSICT IMMOHATHE Ma-
TEPUU U €€ OCHOBHBIX
CBOMCTB

B ocHOBHOM npaBUIIbHO
OOBICHSET HOHATHE Ma-
TEPUH U €€ OCHOBHBIX
CBOMCTB.

CaMOCTOATEIHHO
OOBSICHSICT MIOHATHE Ma-
TEPUU U €€ OCHOBHBIX
CBOICTB.

DopMbl MaTepUu pasiu-
YaeT C TPYJOM.

®DopMbl MaTepUu pas3iu-
YaeT ¢ HOMOIIBIO YUH-
Tesl.

B OCHOBHOM HPaBHIILHO
pazinyaet HopMbl MaTe-
pun.

IIpaBusbHO paznuyaer
(hopMbI MaTepuH.

C TpyZIOM mpencTaBisieT
HPOSIBIICHHE B IPUPOJIC
Marepuu 1 ee Gopm.

He moxxer BcecToponHe
TIPEZICTABUTB NPOSIBIICHIE
B IIPHUPOJIEC MaTepin U ee

hopm.

B ocHOBHOM npaBMIIbHO
TIPE/ICTABIISET TIPOSIBIIE-
HUE B IPUPOJIE MaTePHU
U ee HopM.

[IpaBunbHO mpencTas-
JISIET MIPOSIBIICHHE B MPH-
poze MaTepuu U ee

dhopm.

YPOK 9/ TEMA: BEHHIECTBO U TEJIO

MOACTAHJAPTBI

PE3YJIBTATBI
OBYYEHUSA

1.1.2. Pemraer mpocThie 3a/1a4, CBSI3aHHBIC C (PU3UUICCKUMHU
SIBJICHUSIMH Pa3JIMIHOTO XapakTepa
3.1.2. TIpoBOAUT TPOCTHIC SKCIICPUMEHTHI U MPEACTABIISIET

PE3yJIBTATHL

2.1.3. OnuceiBaeT HabI0AaeMble (POPMBI MaTEpUH B IPOCTOM

BHJC.

e Paznnuaer (bI/I?)I/I‘IeCKOC TECJIO U BEIICCTBO.

e Pemraet kauecTBEHHEIC 3aJa4yn 110 TEMC. p
Tak Kak B T€UEHHE BCETO yqe6H0ro rponecca B (1)I/IBI/IKC PEryJIAPpHO UCIIOJIB3YIOTCA TOHSA-
THA «BEIICCTBO», (((I)I/I3I/ILI€CKI/IC TCII0» (I/IJ'II/I IIpOCTO TGJ'IO) " «MOJCIIb», TO YYCHUKU
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JIOJDKHBI YMETh pa3inyaTh 3TH TOHS-
Tust. C 9TOM TOUKM 3peHus JaHHAs TeMa
OYEHb aKTyaJIbHA.

) CrietyeT OTMETHUTB JI0 Havaja ypoKa,

YTO y4Yallpecs 3HAKOMBI C TIOHATHSIMHU
«MOJIETTb» ¥ «MOZICTTPOBAHUE) U3 TIPE-
Mmeta «MHpopmarika». OmHaKo 1S y4a-
IMXCS YMEHHE OTIINYHTH TEJIO OT BEIIIec-
TBa WJIM MOJIENIb OT Teja OKas3bIBaeTcs
npoOeMaTHIHBIM. MOXKHO TPEIUIOKHUTh
KJIaccy BBICKa3aTh MIepBOHAYAIbHBIE TIPEITONIOKEHNS 00 3THX MOHATHAX. Byner monesHo,
3ammMcaB 3TW TPEATIONIOKEHUsT Ha JIOCKE, CPAaBHUTh MX B KOHIlE ypoka. LlemecooOpasno
UCIIONb30BaTh Ha ypoke crpateruto 3XY («3naron, «Xouy y3HaTb», «Y3HAD). YUCHUKN
3aMMCHIBAIOT TO, YTO 3HAIOT, B pa3ziell TaONHLbI «3HAI0», BOIPOCH MOTHBALMM — B Pa3lei
TaONHIBI « X049y Y3HATBY, a TO, YTO Y3HAIU B KOHIIE YPOKA, 3aITHCHIBAIOT B Pa3/ei TAOJ LI
«Y3HaID.

MoTHBaLMIO MOXKHO TAaKK€ HadaTh C aHAIM3a TOJIOBOJIOMOK M COOTBETCTBYIOLIMX
BOTIPOCOB B yUEOHHKE: benvle ygemouku seyepom pacyeemaem, a ympom yea0aom
(36e30061); He oconv, a 60onvbHOo dicocém, He ponapw, a apxko ceemum, u He nekapv, d
neuém. (Connye); Monoo Ovin — ceemno ceemui, H00 CMapocms YCmai, MEepKHYmMb
cman (Jlyna).

VYyenuku Ha dtane «HMccnemoBa- | Ne |Haumenopanue |Bemectso |Teao [Mogjein
HHUE» 3aIlONHAIOT Tabnuiyy Ha ocHOBe | | |Knwra + - -
BOIPOCOB 3a/1aHus «UT0 3TO?». 2 |KyBumn - + -
Juddepennmmpoannoe odyuyeHue. 3 |Bozxa + + -
YuanmMcs ¢ HU3KHMH TIOKazaTtemsiMu | 4 |T'Bosas - + -
00ydYeHHs WK C OTpaHWYeHHBIMHA Qr3u- | 5 |TTonka - + -
YECKHMMH BO3MOXHOCTSMH YUYHTENIb MO- | 6 |[nobyc - + +
JKET HECKOJIBKO YIIPOCTUTD 3aaHus B pa- | 7 |[numa + - -
Oourx ymcTkax. Hampumep, MOXHO 10- | 8 [XKenesnas pyna + - -

PY4HTh JIaTb OTBETHI Ha BONIpPOCHL: «M3
KaKkoro Marepuajia W3rOTOBIICH TBO3Ib?», «M3 uero crmemana monka?», «C 4eM CXO0x
TII00yC?».

PesynbTaThl McclieIOBAHUS MOXKHO OOCY/IUTh HA OCHOBAaHMH COOTBETCTBYIOIIUX BOII-
pocoB. [lonoMHUTENBHBIC BOMPOCKH! IAIOT HAIMPABICHHOCTh OTBETaM Y4eHUKOB: «[ e B
TPUPOJIC MOXKHO YBHJIETh BEIIECTBO?». Telo — 3T0 COCTOSHUE BEIECTBA, MPE/ICTABICHHOS
B OIIpEJIeTICHHOM BHJIE, B COOTBETCTBHH C MIOTPEOHOCTSIMU YeNIOBeKa. MojIelu ske — yrpo-
IIICHHBIC aHAJIOTW Tell B mpupoje. CocTaB BEIIECTBA, TENA W MOJCIU MOTYT ObITh OJIH-
HaKOBbIE, a POpMBI UX pasHbie. [1o hopMe Teno OUeHb CX0XKE ¢ MOJIENBIO. DTH BOMIPOCHI
TAKXXE MOXHO HMCCJIICA0BATh C IIOMOUIBIO AUArpaMMbl Benna.
© [IpuHKrMas BO BHUMaHHUE, YTO JIaHHAS B yUYCOHHMKE TEOpETHUCCKas MHpOpMaIus
KpaTkasi, 3(p()EeKTUBHO 3aYUTHIBAHUE €€ YYCHHUKAaMHU B Kiacce. MOXXHO MONPOCHTH
YYEHUKOB TIPUBECTH NMPUMEPHI BEIIECTBA, TEJIa U MOJICIIH.
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IIpuMeuyanue: i NOBBILLIEHUS] MHTEPECA K YPOKY ATH 3a/1aHUS] MOYKHO TTOJITOTOBUTH
3apaHee TPH TIOMOIIH KOMITBIOTEpa B KaOUHETe (DH3UKH, IPOEKTOpa U MporpaMmbl Mimio
Studio.

(2) Ha osrane «IIprumeHeHHe TMOTYyYEHHBIX 3HAHHI HCCIIEAYETCS B3aMMOCBS3b «TEJI0—
BEILIECTBO—MOIe/b». Ha OCHOBaHMM TaOJIUIIbI, JJAHHOW B TEME, YUCHHK CHavajIa BEIOMpaeT
TEJNO, 3aTEM ONPENEIAET BELIECTBO, U3 KOTOPOIO OHO COCTOUT, M OTBEYAET Ha BONPOC O
BemiectBe «Kakyro Mozenr MOXKHO co3[aTh?» 3alojHEHHE BCEX TPEX KOJIOHOK HE
00s13aTeNbHO. YUESHUKH 3aIlOTHSIOT TOJBKO Te KOJIOHKH, KOTOPBIE MOTYT. ECIi yIeHUKH
WCTIBITBIBAIOT TPYAHOCTH B 3AIIOJIHEHWU TPEThEN KOJOHKHU, TO YUYUTEIb, U3MECHUB
CTPYKTYpY TaOJHIIBI, MOKET YIPOCTUTH 3a/1aHue. HanpuMmep, B mociie10BaTeIbHOCTH
«MOJICTH-TEJIO-BEIIECTBOY» CHadaja Oepercs odas MOAENb, 3aTeM OIpemeiseTcs,
Kakasi MOJIENb SBJISIETCA MOJEIIBIO TEJIA, a 3aTEM OTMEYAETCS, U3 KAKOr'0 BEILIECTBA 3TO
Teno cocrout. Hampumep, urpyiieyHas MallMHKa — HACTOAIAS MalllMHa — METaJI,
pe3uHa u T.A.
Brinonssitorcst 3aganusi, JaHHble B pasgene «IIpoBepbTe cBOM 3HaHUA». YUECHUKH,
MEPEHOCs CXEeMy IOCJIEAHETO 3aJlaHusl B TETPajib U ONpPEJEss, U3 KaKuX BEIEeCTB
COCTOSIT T€Jla, yCTAHABJIMBAIOT CTPEJIKAMHU COOTBETCTBUE MEXKIY TEJIOM U BEIIECTBOM.
B koHme ypoka paboune JHCTBI COOMPAIOTCS U TMOMEUIAIOTCS B MOPTHOIINO
Ka)XXJIOr0 YYEHHUKa.

OuennBanue Wiu pediaexcus. YIuTenb sl OICHKH CTETICHU JOCTHKEHUS TSN
00y4YeHHs Ha YPOKE MOXKET BOCIOIb30BATHCS CIICIYFOIIUMU KPUTEPHSIMH.

Kpumepuu oyenusanus: paznuyaer, peniacT 3aJauu.

I ypoBennb 11 ypoBeHb 111 ypoBeHb IV ypoBennb
C Tpymom paznudaer Paznmuuaer Mozens u B 0CcHOBHOM MpaBHiibHO |[IpaBHIBHO pa3innyaeT
MOJIeNb U pu3ndecKoe  |(hU3HUECKOe Teso ¢ pasnuyaeT MOAeNb U MOJIENb U (PU3NUECKOe
Telo. TIOMOILBIO YUUTEIIS. ¢duznyecKoe Teno. TEJIO.
C Tpynom pemraet Kadec- |Pemaer kadecTBeHHble  |B ocHOBHOM npaBuibHO |[IpaBuiibHO perraet
TBEHHBIE 33/1a4H 110 TeMeE. |3aJa4H 110 TeMe C peliaeT KauecTBCHHbIE — |KayeCTBEHHbIE 331a4H 10
MOMOUIBI) YUHTENS. 3a/1a4u [0 TeMe. TeMe.

YPOK 10 / CBA3AHHBIE CUCTEMBbI: ATOM. ATOMHOE AJ1PO

2.2.1. Pa3znuuaeT cBsI3aHHBIE CUCTEMEBI M B3aUMOIEHCTBHE B
MOJICTAHJAPTBI IIPHPOZC.
3.2.2. TlpeacraBiseT AJIEeMEHTapHY 0 HHPOPMAIIHIO O POIIH
YYEHBIX B Pa3BUTHU (U3MYECKON HAYKH.

o [IpencTaBiisieT BOOOpaKCHHE O CBI3aHHBIX CHCTEMax B
MIPHUPOJIE.
PE3YJILTATBI o [ToHMMaET, YTO aTOM SBJSICTCS CBSI3aHHASI CHCTEMA.
OEYUEHHS e KoMMeHTHpyeT HadalbHOE HAyYHOE IPEICTABICHUE O MOACIH
CTPOEHHMS aTOMa.
e OOBsICHSIET DIIEMEHTapHOE MPECTaBICHUE 00 HOHE U
QIIEKTPUYECKOM 3apsijie.
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Hauunast ¢ 9TOl TeMmbl, y y4aluxcs BeIpaOaThIBaeTCs MPEACTaBICHUE O Pa3HBIX
CBsI3aHHBIX (pr3nveckux cuctemax. OHM MOJTydYaloT EPBOHAYAIBHYIO0 HH(POPMALIUIO
00 atome, aTOMHOM SiApe, HIIEKTPOHE, IPOTOHE U HEUTPOHE.

MoTHBaIuio MOXHO Ha4daTh C 00CYKACHNUS MOI0KEHNH JpeBHErpedecKux (puio-
codoB, 00 aroMe NpuBeAcHHBIE B yucOHNKe. KiTtoueBbie CioBa TUIOTE3 YICHUKOB
OTMEYaIOTCsI Ha JIOCKE.
=) OcHOBHas I1eNIb 3a/[aHK, JAHHOTO B pasziene «MlccIe[0BaHue, COCTOUT B TOM, UTO0BI
NpHBJICYb BHUIMaHHE YYEHUKOB K TOMY, YTO THT'aHTCKMH 3aMOK TIOCTPOEH U3 MAJICHBKUX
KUAPOHMYEH, U 3TH KUPIMYN CaMH COCTOAT U3 gacTvll. LlenecooOpasHa geMOoHCTpaIws wii-
JIFOCTPALMHA C TOMOILUBIO CIAiI0B. [[ONONHUTENBHBIE BOIPOCHI MOTYT JAaTh YYEHUKAM
HampaBJICHUE JJIs1 JIOTUUECKOro BeiBosia: «Kak 31aHie COCTOUT U3 KUPIUYEH, TaK U KKI0e
BEIIIECTBO COCTOUT M3 OYEHb MAJICHBKHX YACTHID.
OO0cyxeHne IpoeIaHHON pabOTHl Ha YPOKE CTPOUTCS Ha OCHOBE MPEUIOKEHHBIX B
y4eOHUKE BOIIPOCOB.
(%) B aToMm pa3snene maercst KpaTKkasi HCTOPUYECKast CIIpaBKa O BOSHUKHOBEHHUH M PA3BUTHH
Tpe/ICTaBleHnH 00 aToMe. ATOM — 3TO CBSI3aHHASI CHCTEMA, COCTOSINAS U3 S/Ipa U JIEKTPO-
HOB. OT™MeUaeTcsI, 9To PO aToMa IPeICTaBIIsSIeT COO0H CBA3aHHYIO (PU3HUECKYIO CHCTEMY,
COCTOSIIILYIO U3 IPOTOHOB ¥ HEUTPOHOB. Y YEHUKH BIIEPBbIC 3HAKOMSTCS C TIOHSTHEM «OJICK-
TpraecKuii 3apsam». [loaromy HeoOX0AUMO 0cO00 OTMETUTH CIICHHUATBHYI0 HH)OPMALIHIO 1
00paTuTh BHIMAaHHNE Ha ¢ 3aIIOMUHAHNE;
1) mpoTOH — 3TO YacTHIa, 00IaAIOIIAs TTOJIOKUTEIBHBIM dIICKTPUIECKUM 3apsiioM;
2) JeKTPOH — 3TO YacTHlla, 00JIaaromIas OTPHLATENBHBIM SJIEKTPUYECKUM 3apsiIoM;
3) HEHTpOH — 3TO yacTHIa Oe3 3aps/a;
4) 0OBIYHO YHUCIIO IPOTOHOB U 3JIEKTPOHOB B aTOME OJIMHAKOBO;
5) Tak KaK KOJIMYECTBO AIIEKTPUIECKOTO 3apsiaa MPOTOHA U AJIEKTPOHA PaBHO, TO aTOM
HE MIMEeT JIIEKTPUYECKOTO 3aps/aa, OH dJIEKTPOHEUTpalieH;
6) IIpH MOTEpe aTOMOM DIIEKTPOHA KOJIMYECTBO IIPOTOHOB HE MEHSIETCS, 3 KOJTMYECTBO
JJIEKTPOHOB YMEHBIAETCSA, U aTOM MPEBPAIIACTCS B MOJOKUTENbHbIM HOH. Hanpo-
THUB, €CII aTOM TOJIy4aeT AOTIONHUTEIbHBIA 3JIEKTPOH, YHCIIO UX YBEINYUBACTCA, U
aTOM TPeBpaIIaeTCcsl B OTPHUILIATEIBHBIN HOH.

I[pumeuyanune: Ha MyJIBTUMEIUIHOM JUCKE TIO (PU3MKE UMEETCSI KOMIIBIOTEPHAS
MOJIEIb 110 COOTBETCTBYIOLICH TEME.
12 Ha stane «l IprMeHeHre NOoyYeHHbIX 3HAHUID) UCIIOIB3YETCsl TBOPUECKUH TOIXOA:
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1. SAapo gacTuIsl COCTOUT U3 § MPOTOHOB U § HEHTPOHOB. BOKpyT sipa BpammaeTcs
10 snextponoB. Uto 310 3a yactuua? Tak Kak 4MCIIO 3JIEKTPOHOB OOJIBbIIE YHCIA
MIPOTOHOB, TO 3Ta YaCTHIA — OTPULIATENBHBINA HOH.

2. SIapo 4acTUIel COCTOUT U3 9 HEUTPOHOB U 9 MPOTOHOB. BOKpyT simpa Bpamaercs
8 anexTpoHoB. UTo 3T0 32 yacTuna? Tak Kak 4MCIIO 3IEKTPOHOB MEHBIIIE YHCIA MPO-
TOHOB, TO 3Ta YaCTUIA — TIOJOKUTEIbHBINA HOH.

) B pazjiesie “UTo MBI y3HAIN?» YYEHHMK MPH TIOMOLIM KITFOYEBBIX CJIOB BHICTPAMBAET B
MPaBUJIBHOM MTOPSZIKE TAHHBIN TEKCT: SIJpo aToMa U 2JIEKTPOHBI, Bpalarolriecs BOKPYT He-
T'0, COCTABILIIOT CBAI3AHHYI0 cHCTeMy. DTa cucTeMa, IIpeyioskeHHast Pesepdoprom, cxoxa ¢
CorHeyHOM CHCTEMOW W Has3bIBacTCs IUIAHETAPHOIl Mojaenblo. CBsi3aHHAs CHCTEMA,
COCTOSII[As M3 YaCTHII, Ha3bIBAEMBIX NIPOTOHAMH (P) ¥ HEUTPOHAMH (), COCTABISAET AAPO
aroma. IIpoToH uMeeT NOJIOKUTENBHBIH, a ITEeKTPOH — OTPULIATEIbHBIN JIEKTPHYeCKU
3apsa. HelitpoH—uacTuiia, He MMEIOIIAsH AJIEKTPUUECKOTO 3apsijia. YacTuila, BOZHUKAIOIIAs

B pe3yJIbTaTe IOTEPH WIH 3aXBaTa JOIOIHUTEIBHOIO IEKTPOHA, HA3bIBACTCS. HOHOM.

J1st caMOCTOSATENFHOTO OLICHUBAHUSL YYSHUKH BBIIONHAIOT 3aJaHusl, JaHHBIC B
pasnene «lIpoBepbTe cBOM 3HaHUS». 31€Ch MOCIEIHHE [BAa 3aJaHHs NAIOTCSA UIS
MIPOBEPKHU M3yUEHHOTO Ha YPOKE TIOHATHUS «INEKTPUIECKUN 3apsiiy.

ONEeKTpUYEeCKH 3apsDKEHHBIE YacTHIBI: AOp0 aTOMa, JJIEKTPOH, IPOTOH, HOH.
DJIEKTPUUECKUH 3aps OTCYTCTBYET, TO €CTh JJICKTPOHEUTpAJICH: aTOM M HEHTPOH.
B xoH1e ypoka pabouue JTUCTbI COOMPAIOTCS U ITOMEIIAIOTCS B IOPT(HOINO Kax-

JIOTO yUEHHUKA.

OIIeHI/IBaHHe HJIH pe(l).]'leKCHﬂ. Yyurens JJI1 OOCHKHW CTCIICHH JOCTHIXKCHUS 1IC-
JIen 06y‘{€HI/IH Ha YPOKE MOKET BOCIIOJIB30BATHCA CICAYIOINIUMMU KPUTCPUAMU.
Kpumepuu oyeHusarus: NpeacTaBJIsICT, IOHUMACT, KOMMCHTHPYCT, OOBSICHSET.

I ypoBensn

11 ypoBeHb

111 ypoBeHb

IV ypoBensb

VCTBITBIBAET TPYAHOCTH
B TIpeJICTaBJIeHIE BOOO-
paxkeHHE O CBSI3aHHBIX
CHCTeMax B IPHpPOJE.

IIpencrasnser BooOpa-
JKEHHE O CBS3aHHBIX
CHCTEMax B IIPHPOJIE C
ITOMOIIBIO YYHUTEJIA.

B ocHoBHOM Tpencras-
JISIeT BOOOpaXkeHHe o
CBSI3aHHBIX CUCTEMAaX B
pupoze.

[MpaBuiHO MpeacTaBIsIET
BOOOpaXKEHUE O CBSI3aH-
HBIX CUCTEMaX B
IpUpoJE.

HcmbITEIBaET TPYAHOCTH
B TIOHUMAaHHH, YTO aTOM
SIBIISIETCS CBSI3aHHAS

ITorumaer, 9To aToM
SIBJISIETCS CBSI3aHHAS
CHCTEMA C TIOMOIIBIO

B ocHOBHOM moHHMMaET,
YTO aTOM SIBJISICTCS
CBsI3aHHAs CHCTEMA.

[IpaBuibHO MOHUMAET,
9TO aTOM SIBIIETCS
CBsI3aHHAs CHCTEMA.

CHCTCMA. YUHUTEIA.
HcrbrthBact TPYAHOCTHU B KOMMCHTI/IpyeT B ocHOBHOM npaBUJIBHO HpaBI/IJ'IBHO KOMMCH-
KOMMEHTHUPOBAHUE HavdaJIbHOC HAYYHOC KOMMEHTHUPYET Havdajlb- |TUPYET HadaJIbHOC

Ha4aJIbHOE HAYYHOC
IpeAcTaBJI€HUEC O
MOJEII CTPOCHUS aToMa.

MpeACTaBJICHUE O
MOJEJIN CTPOCHUSA aTOMa
C TIIOMOIIBIO YUYUTEIIA.

HOE Hay4HOE MPEICTaB-
JIEHHE 0 MOJIEIH
CTPOCHHMS aToMa.

HAaY4YHO€ IPEACTABIICHUE
0 MOJEJIN CTPOCHUSA
aToma.

UcnerteiBaet TPYAHOCTH
B OOBSICHEHHE DIIEMEH-
TapHOC MPEJICTaBIIC-
HHE 00 UOHE U DIIEK-
TPUIECKOM 3apsijie.

OOBsICHSIET BIIEeMEeHTap-
HOE TIpEe/ICTaBIeHHE 00
HOHE ¥ AJIEKTPUIECKOM
3apsJie ¢ HOMOIIBIO
YUHUTEIs.

B OCHOBHOM IPaBUIILHO
OOBSICHSIET JJIeMEHTap-
HOe IpeJcTaBlIeHue 00
HOHE U DIICKTPHIECKOM
3apsze.

OOBsicHSIET BIIeMeHTap-
HOE TpeACTaBIeHHE 00

HOHE ¥ AIIEKTPHIECKOM
3apsze.
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YPOK 11 / TEMA: MOJIEKYJIA

2.2.1. Pa3nuyaeT cBsI3aHHEIE CUCTEMEBI M B3aHUMOJICHCTBUE B

HpUpoe.

MHNOACTAHIAPTBI
2 3.1.2. IIpoBOAMT MPOCTHIE FKCIIEPUMEHTHI U TIPEICTABIISIET pe-
3yJbTaTHL
o [IpeacTaBisier MOJICKYITy KaK CBSI3aHHYIO CHCTEMY,
COCTOSIIYI0 M3 aTOMOB.

PESYJILTATDI . BLIHOJf]geT HPOCTHIE HCCIIEI0BA! eeT 00bsIC
OBEYUEHMSI p JICIOBAHUS 1 yMEeT OOBACHATD X

pe3yJIbTaThI.

e PerraeT KaueCTBEHHBIE 3a/1a4y IO JaHHON TEME.
MornekynspHO-KHHETHIECKast TEOPHS SBISIETCS OJJHON M3 (DyHTAMEHTATIBHBIX (DU3HMHIECKIX
Teopuil. MHOrMe u3nuecKue SBJIeHNS, B TOM YHCJIE CYILECTBOBAaHHE PA3HBIX CBOKMCTB Yy
BEIIECTB, OOBSCHSAIOTCS Ha OCHOBAHHUH 3TOM TeopuH. B xoze n3ydeHus TeMbl y yUYCHUKOB
BO3HHUKAET IePBOHAYAIbHOE TPECTABICHHE 00 ITOH TEOPHH.

Y Ypok OCHOBBIBACTCS Ha TIPEACTABIICHUSIX YUaluxcs 00 arome. MOXKHO OpraHM30BaTh
00cCy>K/ieHre BOMPOCOB, JAHHBIX B ydeOHHKe. OTBETHI YUEHHKOB Ha BOIPOCH MOTYT OBITh
COCTaBJIEHBI B BUIE KPYTOBOM IMarpamMMBbl. B 1ieHTpe rarpamMMsl — BOIIPOC, & B €10 CErMEHTax
3aIMCHIBAIOTCS THIIOTE3b] yHAIXCSL.
(5) Llensio uccnenopanus «ATOMHBIE CHCTEMbD» ABISETCS CO3JaHME MPEICTABICHHS Y
YUYEHHKOB O TOM, YTO MOJICKYJIbI TPEACTAaBISAIOT COOOH aTOMHBIE CUCTEMBI. YUEHHKAM
MOpyYaeTcsl Co37aTh MOJIENTb MOJIEKYJIbL. DTO 3a/laHie YUEHHKaM CO37aeT BO3MOXKHOCTh
copMHupoBaThE COOCTBEHHOE IPEJICTaBICHUE 0 MoJieKyax. OOCyKIeHNE 3aIaHUsI MOYKHO
OpraHM30BaTh Ha OCHOBAaHWH BOIPOCOB, TAHHBIX B YUCOHHUKE.
) 3aunTHIBAHUE TEOPETHIECKONW UH(POPMALIUH MOKET MPOBOJUTHCS HA OCHOBAHUU
METOAA «aKTUBHOI'O YTCHUA. HaHHBIﬁ TCKCT B y‘-Ie6HI/IKe 3a4YUTBIBACTCA YYCHUKAMMU.
OHU MOJTy4YaroT KPAaTKY0 HH()OPMAIIUIO O MOJICKYJIaX U MX OyKBEHHOM 0003HAYCHUH,
0 TOM, YTO MOJIEKYJIbI OIMHAKOBBIX BELIECTB OMHAKOBBI, 8 TAK)KE O CYIIECTBOBAHUU
MEXIY MOJIEKYJIaMH B3aUMOJICHCTBUSL.
(&) Ha stane «310 nunTepecHo» naercst MHGOpMAaLUs O CTPOSHUH MOJIEKYJI U3 pa3iiny-
HOTr0 KoJMuecTBa atoMoB. M300paxenue monekynbl JJHK co3gaer mpencrasienue o
TOM, YTO 3T@ MOJIEKYJIa COCTOHT U3 ThICSAY aTOMOB.

Brmonnsis 3ananue u3 pasaena «[IpuMeHeHne nomyYeHHbIX 3HAHID ydaIuecs, uccie-
nyst «CynpOy OarHu, TOCTPOSHHOH B BOJIE), HATTISAHO HAOMIOAAroT fBa sipeHwsL. [lepBoc =
CYILIECTBOBAHKE B3aHMMHOTO TIPUTSDKEHUSI MEX/Y MOJIEKYJIaMH, BTOpoe — 9T0 IuQdy3Hs.
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Ipu 5ToM rHOpMarust o Auddy3un yUaeHHKY ellie He N3BECcTHA. Y YeHHKH, paboTast camoc-
TOSITENIBHO HaJ 3TUM HCCIICIOBAHIEM, PA3BUBAIOT CBOU TBOPUYECKHE CIIOCOOHOCTH.

7151 caMOCTOSITENNBHOIO OLICHUBAHUSI YUEHUKH MOTYT BBIIIOJIHUTD 3a/1aHUsl, JaH-
HbIe B KOHIIE TeMbl Ha dTane «[IpoBeppTe cBoM 3HaHMI». Ha pucyHKax K 3a7aHUIO
MIPEACTABICHBI MOJEIH OTACIBbHBIX aTOMOB M MOJIECIIH PA3IUYHBIX MOJEKYI.

B koHn1ie ypoka pabodne TUCTHI COOMPAIOTCS U TIOMENIAIOTCA B TOPTHOITHO KaKIOTO
YUICHHKA.

OuennBanue Wiu pediaexcus. YIuTenb sl OICHKH CTETICHU JOCTHKEHUS TSN
00y4YeHHUs Ha YPOKE MOXKET BOCIOIb30BATHCS CIICYOIIUMHU KPUTCPHSIMH.

Kpumepuu oyenusanus: TPEACTABISCT, BBIMOTHICT WCCICAOBAHHUE, pEIIACT

3aga4u.

I yposennb Il ypoBenb I1I yposenn IV ypoBenn
C tpynom npencrapiseT |C IOMOIIBIO yIHTeNst B ocnoBHOM npaBunsHO |IIpaBHIIBHO MpEACTaB-
MOJIEKYJTy, COCTOSIIYIO |TIPEICTABISET MOJIEKYITy, |[TPEACTABIAET MOJIEKY- |JIAET MOJIEKYITY, COCTO-

H3 aTOMOB, KaK
CBA3aHHYIO CUCTEMY.

COCTOSIIIYO M3 aTOMOB,
KaK CBSI3aHHYIO CUCTEMY.

Iy, COCTOSIIIYO U3 aTo-
MOB, KaK CBA3aHHYIO
CHCTEMY.

ANIYI0 U3 aTOMOB, KaKk
CBA3aHHYIO CUCTEMY.

HcmbITBIBaET TPYAHOCTH
B TIPOBECHUH IPOCTHIX

HCCIIEeN0BAaHUN U 00BsIC-

HEHUH Pe3yJIbTaTOB.

C noMOUIBIO yUUTEIS
MIPOBOAUT IPOCTHIC HC-
CIIEZIOBaHUS H 00BsIC-
HSET Pe3yJIbTaThI.

B ocHOBHOM npaBUIIbHO
MIPOBOJUT IPOCTBIE HC-
CIICIOBAHUS U OOBSCHS-
€T pe3yJIbTaThl.

[IpaBuiIbHO IPOBOAUT
MpPOCTBIE HMCCIEIOBAHUS
1 00BSCHSET pe3yibTa-
THL

C TpyIoM pemaet
KAa4YE€CTBCHHBIC 3a1a4H
0 TeMe.

C MOMOIIIBIO YUHTEIIS pe-
I1IaeT KaYECTBEHHBIE
321341 110 TeMe.

B ocHOBHOM TNpaBUJILHO
penacT Ka4Y€CTBEHHBIC
3a1a4u 110 TEME.

IIpaBunbHO pemaer
Ka4E€CTBCHHBIC 3a1a4YU
0 TeMe.

YPOK 12 / TEMA: ATPEI'ATHBIE COCTOSIHHUA BEILIECTBA

2.1.1. Pa3nmu4aeT BemiecTBa IO HX CTPOSHHIO (arperaTHbIM
COCTOSTHHUSIM).

2.1.4. Pemaer mpocThIe 3a0a9M IO CTPOCHHIO BEIIECTBA
(arperaTHBIM COCTOSTHUSIM).

3.1.2. [IpoBOIUT MPOCTHIE SKCIEPUMEHTHI U IPEACTABISIET
Pe3YJIbTaTHL.

MOACTAHJAPTBI

e KoMMEHTHpPYET, YTO BEIIECTBO CBSI3aHHAS CHCTEMa, COCTOAMIAS
M3 aTOMOB U MOJIEKYIL.

e Kiaccudumupyer arperaTHbIe COCTOSIHUSI BEIIECTBA.

e OOBsICHACT KaUeCTBEHHBIE OTIMYHUS arperaTHBIX COCTOSIHUN

BEIIIECTBA.

e Pemaer npocThie 3aja4u 110 TEME.

PE3YJIbTATBI
OBYYEHMA

C uenplo BBI3BATh MHTEPEC K TEME BaXKHO OPraHU30BaTh OOCYXkKJICHUE TEKCTa U
COOTBETCTBYIOIIUX €My BOIIPOCOB, TAHHBIX B yYCOHWKE. YUHTETh MOXKET 3a7aTh
BOIIPOCHI O TIPUMEPAX arperaTHBIX COCTOSHUN BEMIECTBA, BCTPECYAEMBIX YICHUKAMU B
MOBCEIHEBHOMN KU3HM.

) Llens mccnmenoBanus «B KakMX COCTOSHHSIX OBIBACT BEIIECTBO?», — ATO U3yUCHHE
CBOWCTB BEIECTB, HAXOAIINXCS B PA3JTUIHBIX arpeTaTHBIX COCTOSHUSX.

42



AuddepenunpoBanHoe oOydeHue. s akTUBU3ALMM YYalIUXCS C HU3KUMHU
TMOKa3aTesIMU 00yYEHHS WITH C OTPaHNYeHHBIMI (PH3UIECKUMH BO3MOXXHOCTSAMH MOYKHO
3a/1aHre HECKOJIBKO YIPOCTHTh. Hamprumep, MOXHO HE MPEeIIOKHUTh OIBIT C IIApOM.

Ha ocHoBe BomnpocoB, naHHbIX B pazzaeine «O0cyauTe pe3yabTaT», MOKHO POBEPHUTh
00cCy’K/IaeMble THITOTE3bI, TIPEUIOKEHHBIE YIEHUKaMH. B 3T0 BpeMs1 ydeHHK He3aBUCHMO
OTKpBIBAaeT HOBBIE 3HAHUS TIPH TIOMOIIY HABOJISIIINX BOIIPOCOB!

VYunrens: — YTo BbI BBIICHWIN NPU JIETIEHUN METIa HA YacTu?

Vuenuk: — [Ipn nenennn Mena Ha 4aCTH MOYKHO TTOITYYUTh €TI0 MEJIKUE YaCTHIIBI.
Yuurens: — MOXHO JTH BOAY pa3IeliuTh Ha OYEHb MEJIKUE YacTh?

VYuennk: — HanuBast Bogy B CTakaH, YeJOBEK Ha IJ1a3 MOXKET OTACIUTH OYEHb MAJyIo
YacTb BOJIBL.

Yuurens: — B kakoM COCTOSHAM HaXOIUTCS BELIECTBO BHYTpPH I1apa?

Yuenuk: — BHyTpH 11apa BEIeCTBO HAXOAUTCS B ra3000pa3HOM COCTOSHUM.

VYunrens: — Kakoit MOXKHO cienaTh BBIBOJ] O CTPOSHUHM BEILIECTBA U3 CBOMCTBA pa3AC/IeHUs
Ha 4acTH MeJa, BOABI M BO3/IyXa B Imape?

VYuennk: — Bce BeliecTBa COCTOAT U3 OYEHb MENKUX YaCTHI, aTOMOB M MOJIEKYJIL.

() BaunthiBaHMEe TeopeTMUECKON HMH(OPMALMM MOKET IPOBOJMTLCS HA OCHOBAHUH
METO/Ia «aKTUBHOT'O YTEHHs. TeKCT, JaHHBIHI B yueOHMKE, 3aUUTHIBaCTCS ydeHUKaMu. OHK
3HAKOMSITCA C OCHOBHBIMH TOJIOKEHHMSMH MOJIEKYJIAPHO-KMHETHYECKONM TEOpUH U HA
OCHOBAHHH JTHX TOJIOKEHUH Pa3IMJaloT arperaTHbIE COCTOSHMS BelecTBa. BriepBeie OHI
CTAJIKUBAIOTCA C MTOHATUEM «XaOTUYHOTO JIBKXKEHHSD» MOJIEKYJI.

Hcnone3ys pecypcbl MHTEpHETa, MOXKHO INPOJEMOHCTPHPOBATH WHTEPECHBIE
Calapl 00 arperaTHBIX COCTOSHHSIX BEIIECTBA IOCPEICTBOM MporpamMmbl  Mimio
Studio.

) C IOMOIIIBIO TOTO MCCIIEI0BAHUS YYEHUKH 3HAKOMSATCS ¢ 0COOEHHOCTSIMHU OTITHY-
Wil U CXOKECTH CBOWCTB rasa, )KUAKOCTH W TBEPJIOTO BellecTBa. TakuMm oOpa3om,
OHU TIPHOOPETAIOT IMPECTABICHUE 00 arperaTHbIX COCTOSHUSX BEILECTBA.

3ananus, JaHHBIE B pa3iesie TeMbI «UTo MBI y3HAJIM», MOKHO BBITIOJTHATH BMECTE
CO BCEMM YYEHHUKaMHU. B 3TO Bpems yuuTeNlb UCHOIB3YET CTPATErHIO «KIJIACTEP».
Bb110 661 OUEHB BaXKHO MIPOAOJDKUTH KilacTep odpasuamu. [lepeuncienHsie cBoiicTBa
arperaTHeIX COCTOSTHHH BellecTBa (FJIM WX HOMEpPa) HAIMMCAHBI B COOTBETCTBYIOIINX
Kpyxkax. Harmpumep:
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1. CocTouT U3 aTOMOB U MOJIEKYI.
2. Cuta B3aUMHOTO IPUTSDKEHUS MEXKIY MOJIEKYJIAMU TOpa3 o OOJIbIIE.
3. Cua B3aMMHOT'O OTTAJIKMBAHHUS MEX/y MOJICKYJIAMHU TOpa3io OOJIbIIIe.
4. MonekyIibl UIMEIOT YIIOPSJOYEHHOE IIOCTPOCHHE.
5. MonekyJibl HaXOJIATCSl B XaOTUYECKOM JIBUKEHUHU.
6. CoCcTOUT U3 OTHOCTHIO WIJIM YACTUYHO MOHU3UPOBAHHEBIX YACTHII.
JJis caMOOIICHUBaHUS YYEHUKU MOTYT BBITIOJIHUTH 33/IaHUs, IaHHBIC B KOHIIE Te-
Ml «lIpoBepbTe cBOM 3HAaHU». Tak KaKk B XOJ/I€ UCCIIEAOBAHUS YUSHUKH BHITTOIHUIH
aHAJIOTUYHOE 3aJaHue, TO 3aJaHne 3 HeoOXO0AUMO BEITIOIHUTE JOMa.

BemecTBo Coxpansier 00beM Coxpansier ¢popmy
TBepnoe + +
Kunkoe + —
I"a3o00pa3Hoe —

B xonue YpoOKa pa60q1/1e JINCTBI COGI/IpaIOTCH 1 IIOMECHIIAOTCA B HOpT(i)OJ'II/IO Kax-

A0ro0 y4YCHHUKA.

OueHuBaHue WU pedieKcHsl. YUUTENb TS OLIEHKH CTENICHH TOCTIKEHHS TIeNTN
00y4eHHUs Ha YPOKE MOXKET BOCIOIB30BAThCA CIEAYIOIUMHU KPUTEPHSIMH.
Kpumepuu oyenusanusn: KOMMEHTHPYET, KIaCCUPHULUUPYET, OOBSICHSET, peIiaeT

3a/1a4H.

I ypoBensb

11 ypoBeHb

111 ypoBeHb

IV ypoBensn

C TpyZ1OM KOMMEHTUDY-
€T, 4TO BEILECTBO CBA-
3aHHas CHCTEMA, COCTOS-
Imasi U3 aTOMOB U

C noMouibo yuurens
KOMMEHTHPYET, YTO
BEIIIECTBO CBSI3aHHAs
CHCTEMa, COCTOSIIAS U3

B ocHOBHOM NpaBUIIBHO
KOMMEHTHUPYET, YTO
BEIECTBO CBA3AHHAS
CUCTEMA, COCTOSILAS U3

[IpaBUIBHO KOMMEHTHU-
PYET, UTO BELIECTBO CBSI-
3aHHas CUCTEMa, COCTOs-
1ast U3 aTOMOB U

MOJIEKYJL. ATOMOB U MOJIEKYJL. ATOMOB U MOJICKYJL. MOJIEKYJL.
C Tpynom C nomomipto yuutens  |B ocHoBHOM npaBmwibHO ([IpaBHIIbHO
KIacCHQUIUPYET arpe- |KIAacCUPUIMPYET arpe- |KiIacCHGUIUPYET arpe- |KIacCUPUIHUPYeT

TaTHBIC COCTOSITHUSA
BCIICCTBA.

TaTHBIC COCTOSHUSA
BCIICCTBA.

TaTHBIC COCTOSTHHS BC-
1ICCTBA.

arperaTHbi€ COCTOSAHUA
BCIICCTBA.

C TpyzoM oObsICHSIET
Ka4eCTBEHHBIC OTINIHUS
arperaTHbIX COCTOSIHUI
BEIL[ECTBA.

C noMOUIBIO yUUTES
OOBSICHSIET Kadyec-
TBEHHBIE OTJIMYUS
arperaTHbIX COCTOSIHHUI
BEILECTBA.

B ocHOBHOM npaBUIIbHO
00BSCHSET KaUeCTBEH-
HBIE OTJINYHUS arperar-
HBIX COCTOSHHHA
BEIIIECTBA.

[IpaBuiIbHO OOBSICHSIET
Ka4eCTBEHHBIC OTINIHUS
arperaTHbIX COCTOSIHUIN
BEIL[ECTBA.

HcnbIThIBaeT TpyAHOCTH
IpU PELIEHUH MPOCTHIX
3aJ]a4M 110 TEME.

Pemaet npocteie 3a1aun
10 TEME C TOMOIIBIO
YUYHUTEIS.

B ocHOBHOM IpaBUIIEHO
pelraeT npocThie 3aJaun
10 TeEMe.

IIpaBunbHO pemaer
MPOCTHIE 33Ja4H 110
TeMe.

44




MAJIOE CYMMATHUBHOE OIIEHUBAHHUE - 2
1. Kak Ha3wpiBaeTCsl BUJ MaTEPHM, OCYIISCTBIISIONINN NEeWCTBHE OMHOTO Tella Ha
JIPyTroe Ha pacCTOSTHAN?
A) monexyna B) BemectBa C) ¢usngeckoe none J|) mon E) atrom

2. OmnpenenuTe COOTBETCTBHE: YKAKUTE CTPEIKaMH, MpPHUHAJIEKAT JIM CJIOBa B
KPacHBIX KPY>KKaX BEILECTBY HJIH TEITy.

[nyHa] [pTyTb ][aBTOMOﬁMnb J [anmoMMHMﬁ] [chnopop, ] [3EM}1H ] [ConHu,e ][nomxa J[cepe6po]

3. Kakue cxembl CBSI3aHHBIX CHCTEM MpeJACTaBlIeHHbIe Ha pucyHkax? OTMeTbTe B
TalJIMIIE COOTBETCTBYIOILEE MM B KaXKIIOM CIIydae KOJIMYECTBO YaCTHLL.

A S ) 0 o
) s B g o s

S © o
S)

(=) S 9 (=)
Q
e © o o o < o
e S,

© o

CBsi3aHHBIE CUCTEMBI Kon. mporonoB | Kon.HelTponoB | Koi.njieKTpoHOB

OTtpuiareabHbIA HOH

TTonoxkATENBLHBIN NOH

Atom

4. Onpexpenure 1Mo PUCYHKY MOAEIH aTOMOB U MOJIEKYJI.

%2> BB - 83 a

RBEL? > ... e X

Q°R8" & WP T

FAC Y3 1 I

S LA L4 : :

5. OTMeTbTE B COOTBETCTBYIOIIEH YacTH quarpaMMbl BeHHa cBOMCTBA KUAKOCTEH U

ra3oB.

a. CoCTOHT M3 aTOMOB Ml MOJICKYJI.

b. Mexy MoJIeKyJIaMH CYIIECTBYET B3aUMOJICHCTBHE.

¢. Monekyabl He UMEIOT YNOPSA0YEHHOE CTPOCHUE.

d. Monekybl mepeMenaroTess CKaukooOpasHo.

e. BzauMHoe npuTsKeHne MeXIy MOJIEKYJaMH ropas-
JI0 OOJIBIIIE, YEM OTTAJIKMBAHHE.

f. Mosexyibl B3aUMOEHCTBYIOT TOIBKO TIPH CTOJIKHOBCHHH.
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6. OTMETBhTE B COOTBETCTBYIOIICH YaCcTH quarpaMMbl BeHHa CBOMCTBA KUAKOCTEH U
TBEPJBIX TEI.

a. CocTonT U3 aTOMOB M MOJIEKYIL.
b. Mexmy MOJIEKYJIaMH CYLIECTBYET Teepaoe
B3aMMOJICHCTBHE.

¢. Mounekypl IMEIOT YIIOPSJOYEHHOE
CTpOCHHE.

d. Monekyisl epeMenarTcesi CKaukooOpa3Ho.
e. B3aumHoe npuTskeHne MEXTy MOJISKYJIAMU TOPa3io OOJIbIIIe.
f. Mosexynbl coBepIaroT KonebaTeIpHbIe IBIKEHUS Ha MECTE.

Teno

7. 3amoaHuTe IMyCTbIC MCCTa B «KapTe BCIICCTBA», UCIIOJIb3Y S KIITOUYCBBIC CJIOBA.

*

D - D
I'4 b

Kurouessle caoBa: Heittpon, Tsepnoe teno, Atom, XKunkocts, [Ipoton, I'a3, Aapo
aToma.

8. Kakoli o0bem 3aliMeT BO3IyX NpH MNEpeKaunBaHMM HEKOTOPOH YacTh ero W3
MAaJICHBKOTO II1apa B OOJIBINOH OalJIOH, a IPYyroi 4acTh B aMITyIry?

A) He 3aliMeT 00beMa B DaJTOHE, BECh 00HEM aMITYJIBI

B) nonoBuHy 006beMa 1apa, Becb 00beM aMITyJIbl

C) He 3aiiMeT 00bEM HU B OZHOM COCYJIe

D) Bech 00beM OasioHa, BeCh 00BEM aMITyJIbI

E) nonoBuny o0bema OayuioHa U aMIyJibl

9. Uem oTaHMUarOTCs APYT OT ApyTra MOJIEKYJIBI JIbAA, BOJBI M BOJISHOTO mapa?

A) He oTIUYaTCS B) y nmbaa onuH 35K TPOH JTWTIITHAN

C) y BOIBI OTMH HEHUTPOH JTUITHAN D) y BoastHOTO Tapa OAWH MPOTOH JIATITHII
E) y np1a onuH HEUTPOH NULITHUH
10. Onpenenure COOTBETCTBHE.

[TBepI[OG TEJI0 ] [He COXpaHseT 00beEM
[X(HHKOCTB ] [ Coxpansier 00beM
[Fa3 ] [ Coxpansiet hopmy
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BEIIECTBO U EI'O CBONMCTBA

MOJCTAH/IAPTHI,
PEAJIN3YEMBIE O PA3JIEJTY

1.1.2.

2.1.1.
2.1.2.
2.14.

2.2.1.
3.1.1.
3.1.2.
3.2.1.

3.2.2.

Pemraer npoctele 3a7jaun pa3IMYHOro XapakTepa 1o Gu3nyecKum
SIBIICHUSIM.

Paznmuaer BelecTBa Mo UX CTPOSHHIO (arperaTHbIM COCTOSIHUSIM).
Paznmuuaer ¢opmbr mMarepun.

Pemraer npoctele 3a7auu 0 CTPOSHHUIO MaTEpUU (arperaTHbIM
COCTOSIHUSIM).

Paznuuaet cBA3aHHbBIE CUCTEMBI U B3aUMOJICHCTBUE B MIPUPOJIE.
Hcnonp3yer mpocTbie N3MEPUTENbHBIE TPUOOPHI.

[IpoBOIUT NPOCTBIE SKCIEPUMEHTBI U MPEJICTABIISAET PE3yJIbTaThI.
Hcnonp3yer ObITOBBIE TPUOOPHI, MPUHIUI paOOTHI KOTOPHIX
OCHOBAaH Ha (PM3UYECKUX SBICHUSAX.

[IpencrapnsieT aneMeHTapHY0 HHPOPMALIUIO O POJIH YUEHBIX B
pa3BUTHU (U3NYECKON HAYKH.

OBIIEE KOJIMYECTBO YACOB I10 PA3AEJLY: 9 YACOB

MAJIOE CYMMATUBHOE OLIEHMBAHMUE: 2 YAC
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YPOK 14 / TEMA: JUDDY3UA

2.1.1. Paznuuaer BemIecTBa IO MX CTPOEHHMIO (arperaTHBIM
COCTOSIHUSIM).

2.1.4. Pemaet mpocThIe 331a4H IO CTPOCHUIO BEIIECTBA
(arperaTHBIM COCTOSIHUSIM).

2.2.1. Paznuyaer cBsi3aHHBIE CUCTEMBI M B3aUMOIEHCTBHE B
MIPUPOJIE.

3.1.2. [IpoBOAMT MIPOCTHIEC SKCIIEPUMEHTHI ¥ MIPEICTABISAET
PE3YJIbTATHL.

MOACTAHJAPTBI

e KoMMeHTHpYET B3aMMOACHCTBHE MEXIY MOJIEKYIaMU
PE3YJIBTATBI . ?)66”;2‘;:;; .
OBYUEHUSL pa3Iniue B CBOMCTBAaxX TBEPAOIo TE€Ia, )KUAKOCTH U

ra3a Ha OCHOBAaHUHU UX MOJICKYJIAPHOI'O CTPOCHMUA.
e Pemraet kaueCcTBEHHBIE 3aa4u 1Mo TeMe.
Tak kak quddy3us — sIBJICHUE, HATJISIHO MOATBEPIKIAIOIICE TEOPUIO MOJICKYJIIPHOIO CTpPO-
€HHs BEIIECTBa, Pea3alysl MOACTAHIAPTOB B 3TOH TeMe MMeeT 0oJIblloe 3HaueHwe. B
TPOLIECCE U3YUYCHHUS TEMBI YUAIUECs TIPH TIOMOIIM MHTEPECHBIX OIMBITOB OTKPHIBAIOT JIst
ce0sl TEOpPeTUYECKYI0 HH(GOPMAIMIO O CYIIECTBOBAaHUM MEKMOJICKYJIPHBIX ITyCTOT U
3aBUCHUMOCTH TEIIOBOTO JIBUXKEHHSI MOJIEKYJT OT TEMITICPATYPBI.

(. Ccbliasch Ha UIer0 0 MOJIEKYJIIPHOM CTPOEHUH BEIIECTBA, MOTHBALIMIO YPOKA MOYKHO
HIOCTPOMTH HAa OCHOBE BOIIPOCOB U3 YUEOHHUKA. YUUTEIIb MOXKET IPEIIOKUTH Pa3HbIC IIPHU-
MephI siBiIeHus 1 dy3un U3 IOBCEIHEBHOMH JKM3HU. MOXHO 3aciIyIliaTh THIIOTE3b yde-
HHKOB O IIPHYNHE JTHX SIBJICHUI.
Bo Bpemst 00Cy>K1eHUS yINUTEIb MOKET BHECTH H3MEHEHUSI B CBOIO JIESITENIBHOCTD IS CO3-
JaHWs IEPBOHAYANIBHBIX MPEeJCTaBIeHUI 00 YpOBHE Kilacca.
{2 e nepporo uccnenosanus «100+100=190!?» — 06HapykeHHUe CyILECTBOBAHH ITyC-
TOT MEKILy MOJIEKYJIAMH. Y U€HUKHU JOJDKHBI ObITh YAUBJIEHBI TEM, UTO IIPH CMEIIUBAHNH B
Mensypke 100 r Boas! u 100 r noaxpaiieHHoro ciupta nomyyaercst He 200 r cmecy, a 190
r. EcrecTBEHHO, y HUX MOTYT BO3HHKHYTH pa3HbIE THIIOTE3BI.
Bo Bpems nccienoBaHMs Ha OCHOBE BOIPOCOB MPEINIOKEHHBIE YUYECHUKAMH THITOTE3bI
HAIIpaBJIIOTCS. B MpaBUIIbHOE pycio. ONpoc MOXHO IMPOBECTH HA OCHOBE BOIPOCOB,
JaHHBIX B yueOHuKe. Ecim mcciemoBaHne MpOBOAWIOCH B TPYNIE, TO 3aCTyLINBACTCS
oTuet juzepa rpynisl. O0CyKaaeTcs TUIIoTe3a KayKI0H TPYTIIIBL.
JuddepennmpoBannoe odydenne. [ akTMBHU3aIMN YIAIUXCA C HU3KUMH [J0Ka=
3aTesIMH O0Y4EHHSI U C OIPaHUYEHHBIMU (PU3NYECKUMH BO3MOXKHOCTSIMH MOXKHO 3TO
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3a/laHie HeCKOJIBKO YIPOCTUTh. HanpumMep, TOpY4HTH JlenaTh 3aMETKH B XOJIe HCClle-
JIOBaHUSL.
(%) Ha 5ToM 5Tane MOXKeT MPUMEHATHCS METOJI «aKTUBHOTO 4TeHus». Heobxoammo
00paTUTh BHUMaHHE HA MOCTEIIEHHOE YCBOCHHE HOBOM MH(OPMAIMH, TPUBEACHHON
B y4eOHHUKE Y€pPe3 ONPEEICHHBIC IIPOMEKYTKH BPEMEHH.
{2} Ha ocHOBe 3a4MTaHHOTO MaTepHasla BBIOJNHAETCS JaHHoe B pasaene «lIpumenenue
MOJTyYeHHBIX 3HaHWK» wuccienoBanne «llodyemy Bata Okpacwiach?». YUEHHKH IaroT
BEpHOE 00bsICHEHHE MPUYMHBI HAOFOJAEMOT 0 SIBIICHYS TU(DQY3HHM U IPYKUMaHUH JIPYT
K Jpyry BaTHbIX IIAPUKOB, CMOYEHHBIX B HAIIaTBIPHOM CIOHPTE W pPacTBOpe
herONMpTATICHHA.

3ananve, TaHHoe B paszene «[IpoBepbTe CBOM 3HAHMSD), MOYKET OBITh BBITIOIHEHO YJaIIH-
MUCSI JUTS CAMOOLICHMBAHYISL. BBITIONHSIA 1epBbIe 1B 3a/IaHMS, yUaIHecs 3aKpeTUIIIOT OHATHE
T dy3UH U ee TIPAMEHEHIS. 3a1aHne 3 MOYKHO JIaTh TS BHITIOJTHEHHS JIOMA.

B koHIe ypoka padoune JCTbl COOMPAFOTCS M MOMEIIAIOTCS B TIOPT(OIHO  KaXKIOro
YUCHUKA.

OueHuBanue WiH peduexcus. YUuTelb Ui OLCHKH CTETICHH TOCTIKESHUS 1N
00y4eHHs Ha YPOKE MOXET BOCIIOIb30BATHCS CIICTYIONIMMYI KPUTSPHUSIMHU.

Kpumepuu oyenusanus: KOMMEHTHPYET, O0BSICHSET, pelIaeT 3a/1auu.

I yposennb Il ypoBenb I1I yposenn IV ypoBenn

HcnobIThIBacT TPYAHOCTU B KOMMCHTI/IpyeT B3anMO- |B ocHOBHOM IpaBUJIBHO HpaBI/Ul'bHO KOMMCHTH-
KOMMCHTUPOBAHWUU B3au- Z[eﬁCTBI/Ie MEXY MOJICKY- (KOMMEHTUPYET B3aMO- |(PYy€T B3a1/nv10;[eﬁCTBHe

MOJZICHCTBHS MEX/y MO-  |JIaMH BEIECTBa C JeHCTBHE MEXTY MO- MEXLy MOJIEKYy/IaMH
JIEKYJIaMH BEILIECTBA. TOMOILBIO YUHUTEIIS. JIEKYJIaMU BEILIECTBA. BEILLIECTBA.

C tpyznom obbsicHsieT npu- | C moMolbio yumTens 00b- B ocHoBHOM npaBuiibHO |BceectopoHHe 00BsICHSET
YHHY Pa3IHIKs B SICHSACT NMPHUMHY PA3THUKs |OOBSCHSACT NPUYHHY pa3- |IPUYHHY PA3IHYUs B CBOK-

CBOICTBaX TBEPAOIO TeNA, |B CBOMCTBAX TBEPIOIO Teja, |IMUMS B CBOMCTBAX TBEP/IO- | CTBAX TBEPJIOTO TeA,
JKHJIKOCTH M Ta3a HA OC- | KFJIKOCTH M Ta3a HAa OCHOBE |TO TeJIa, )KMIKOCTH M Ta3a | XKIIKOCTH U ra3a Ha OCHOBE

HOBE MOJIEKYJIIPHOTO MOJIEKYTBSIPHOTO CTPOCHISL. | HA OCHOBE MOJIEKYJIIPHOTO | MOJIKYIIIPHOTO CTPOCHHSL.
CTPOEHHS. CTPOEHHS.

C TpyznoM pemraet C nomoreto yuntens pe- |B ocHoBHOM npaBmibHO |[IpaBuibHO pemraet
KaueCTBEHHBIE 33/1aull  |[IAeT KaUeCTBEHHBIC pelllaeT KaueCTBEHHbIE |KAaueCTBEHHBIE 3a/1a4l
0 TEMe. 3a/1a4H I10 TEME. 3a1a4H 110 TEME. 0 TeMe.
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YPOK 15/ TEMA: TEINIOBOE PACIIUPEHUE BEIHIECTB

2.1.1. PaznmuuaeTr BemiecTBa IO X CTPOSHHIO (arperaTHBIM COC-
TOSTHUSIM).

2.1.4. Pemaer mpocThie 3a7auy 110 CTPOSHHUIO MaTepUH (arperat-
HBIM COCTOSIHHSIM).

2.2.1. Pa3znu4aeT cBsi3aHHbBIE CUCTEMBI U B3aUMOJCHCTBUE B
MIPUPOJIE.

3.1.2. IIpoBOIUT MPOCTHIE IKCIEPUMEHTHI U PEACTABISIET pe-
3yJIBTATHI.

MOACTAHIAPTBI

e KoMMeHTHpYeT B3auMOJEHUCTBUE MEXIY MOJIEKYJIaMu
LS AT LU ° geégzzzae} MPUYHH 5
OBYUEHHS p y pa3nyusi B CBOMCTBAX TBEPAOIO Tea,
JKUJKOCTH Y T'a3a Ha OCHOBE MOJIEKYJISIPHOTO CTPOCHHUS.
e PemmmaeT kadecTBEHHEIC 3a1a9M II0 TEME.

OnHUM U3 BaXXHBIX CBOMCTB BEIIECTBA SBJISCTCS PACIIMPEHUE O] BO3IEHCTBUEM
Temna. Pa3nuuue B MOJIEKYJSIPHOM CTPOEHUHM BEILECTB SIBISETCS MPUUMHOM HX
pa3ivuus OpU TEIJIOBOM pacliMpeHUd. BO3HMKHOBEHHE 3TUX NPEACTABICHUWU Y
YYaIUXCs IOMOTAeT MPABIILHO MOHATh U OOBSICHUTh Ha OCHOBE HAYYHBIX TIOHATUH
HEKOTOpPBIE TEIJIOBBIE SIBJIEHUS, BCTPEUaeMbl€ UMH B ITOBCEIHEBHOM KU3HMU.

. B Havane ypoka MOXHO CO3/1aTh MOTHBAILIMIO Ha OCHOBE 3aJ@HHOTO TEKCTa M
BOIPOCOB. YUHTEh MOXET MPUBECTU TIPUMEPHI SBICHUN TEIIOBOTO PACHIMPEHHUS,
YacCTo BCTPEYACMBbIC yUaAIlIUMUCA B HOBCC}IHCBHOﬁ KHU3HU, U 3a1aTb BOIIPOCHI 00 ux
MpUYHHAX.

=) Ha stom srare BbImonHsieTcst uccnenoanne «[lodeMy MIapuK He MpOLIE CKBO3b
KoJb110?». Llesh HecieIoBaHus: Iy TeM BU3YaIbHOTO HAOIIONCHHS PACIIIUPEHHS TBEPIIOTO
TEJIa B 3aBUCUMOCTH OT TEMIICPATYPHI, )IO6I/ITBC§I BBIJIBUYKCHHA TUITIOTE3 O IPUYMHE BO3SHUK-
HOBeHHs1 3TOro siBiieHus. OOCYKIEHHE HMCCIEIOBAHUS MOXET ObITh OPraHM30BAHO Ha
OCHOBE BOIPOCOB U3 YUEOHHUKA.

JAuddepenuupoanHoe odydenue. [ yyammxcs ¢ HUI3KUMHU I1OKA3aTEISIMU
00y4YeHHs! ¥ C OTPAHMYECHHBIMH (PU3UYECKMMH BO3MOKHOCTSMU MOKHO JaTh HEC-
KOJILKO OTJIMYaronieecs 3ajanue. Hanpumep, HOpyuuTh J€IaTh 3aMETKH TIPU HAOIIHO-
JCHUH 33 XOJOM HCCIICIOBAHHUS.

%) 3HAKOMCTBO C TEOPETHYECKUM MATEPHAJIOM YPOKA MOKHO OCYILECTBUTh, HCHOMb3YS
TeXHOJIOrMK «UTeHne ¢ ocTaHoBKaMmmy, «Inserty, «O0CYKIeHHE B MAIBIX TPYHHAX» U
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Ipyrumu BotipocaMu. Ha aToM atare mpoBoxutcst paboTta mo 0000ImIeH o 1 BeIBOIaM. B
TEXHMYECKH OCHALICHHBIX KJIACCAX MOYKHO BOCIIONB30BATHCS BHACOMATEpUATIAMU U
CcllaiilaMH IPE3eHTaLUH.
2)) Ha stane «IIprmMeHeHHe MOMyYEeHHBIX 3HaHWID BBITOIHAETCS HCCIenoBaHne «UTo
TIEpEMEINAET KaruTio B TpyOKke?». B pe3yiprate McciaeoBaHusS YUCHUKH TPUXOIAIT K
BBIBOJIY, UTO BO3AYyX (Ta3) B KOJIOE OT TeIla PacIIMpseTcs, a OT XOIo4a — C)KUMAETCSL.
VYuurens MOXXET HAIPaBJIATh Y4EHUKOB COOTBETCTBYIOIIMMHU BOIIPOCAMHU.

B pasnmene maparpaga “Uto Mbl y3HanIM» NPOBOAUTCS 000OIICHHE. YUYCHHKH,
WCIIOJIB3YSl KIIIOYEBHIE CIIOBA, 3aBEPLIAIOT JaHHBIE B yUeOHUKE (Qpa3bl.

21}151 CaMOOICHUBAHUA YYCHUKH MOTYT BBINIOJIHUTH 3adaHHA, JAaHHBIC B KOHIIC
TeMbl Ha 3Tane «[IpoBepbTe CBOM 3HAHUSY.

B xoHue ypoka paboume JMCTBI COOHMparOTCs M MOMEIIAITCA B HOPT(HOINO

KaXJaoro y4cHuka.

OueHuBanue WK peduieKcHs.

Yyurenb JJId OLCHKKU CTCIICHHU JOCTHIXKCHUS

y4e0HBIX IIeJIe Ha YPOKe MOXKET BOCITOJIb30BaTHCS CIEAYIOUIMMH KPUTEPUSIMH.
Kpumepuu oyenusanus: KOMMEHTHPYET, OOBSCHSET, pEIIacT 3aauu.

I ypoBensn II ypoBenb III ypoBennb IV ypoBens
HcnbrtbiBaeT TpyaHOCTU B |C IOMOLIBIO YUHTEIS B ocHoBHOM npaBuib- |IIpaBunbsHO
KOMMEHTHUPOBAHHH O KOMMEHTUDPYET B3aUMO- | HO KOMMEHTHPYET KOMMEHTUPYET B3aHMO-
B3aMMOJIEHCTBUY MEXy |IEHCTBUE MEXTY MOJIEKY- | B3aUMOJEHCTBHE JIEHCTBUE MEXIY

MOJICKYJIaMU BEIIECTBA.

JlaMH1 BCIICCTBA.

MEKAY MOJICKYyJIaMH
BCIICCTBA.

MOJICKYJIaMHU BEUIECTBA.

C Tpyzom oOBsICHSET
HPUYHHY PA3IHIKs B
CBOJCTBAX TBEPIOrO Tela,
KHIKOCTH ¥ ra3a Ha
OCHOBE MOJIEKYJIIPHOTO
CTpOCHHSL.

C MOMOIIBIO YUHTEIIs
OOBSCHSET PHYNHY
pa3nuuys B CBOMCTBAX
TBEPIOTO TeJIa, KHIAKOCTH
¥ Ta3a Ha OCHOBE MOJTe-

KYJISIPHOTO CTPOGHHSL.

B ocHOBHOM IpaBuIIb-
HO OOBSICHSET HPUYMHY
pa3I4us B CBOMCTBAX

TBEPJIOTO TENA, KUIKOC-
TH Y Ta3a Ha OCHOBE MO-
JIEKyTISIPHOTO CTPOCHHSL.

OOBSCHAECT NPUYUHY
paznuuus B CBOMCTBaxX
TBEPJIOTO TeJa, KUIKOCTH
U ra3a Ha OCHOBE MOJIe-

KYJIPHOTO CTPOCHHSL.

C TpyzmoM pemraer Ka-
YEeCTBEHHBIE 3a/1a4U 110

TEMC.

C nomomnieio yaurend
pemaeT Ka4€CTBCHHBIC
3a1a4u 110 TEME.

B ocHOBHOM IIpaBUJIb-
HO pe€HIacT Kauy€CTBCH-
HBIC 3a/1a4H 110 TEME.

IIpaBuibHO pemraeT Ka-
YEeCTBEHHBIE 3a/1a4U 110
TeMe.

YPOK 16 / TEMA: U3MEPSEMbBIE CBOMCTBA BEIIIECTBA:
OBBEM U EI'O UBMEPEHUE

MOACTAHIAPTBI

PE3YJIbTATBI
OBYYEHUA

2.1.4. Pemaer mpocThie 3aa4¥ 110 CTPOSHHUIO MaTepUH
(arperaTHBIM COCTOSHUSIM).

3.1.1. Ucnonp3yeT mpocThie H3MEepUTENbHbIE IIPHOOPHL.

3.1.2. IIpoBOIUT MPOCTHIE OMBITHI ¥ MPEACTABISACT PE3YIbTATHL.

3.2.1. Ucnone3yer ObITOBBIE TPHOOPHI, OCHOBAHHBIE HA
MIPUHIMIE PA0OTHI N3y4aeMbIX (DU3UUECKHUX SBICHHUM.

e Brinmonnser IPOCTHIC HpeO6paSOBaHI/I${ CAVHUI U3MCPCHUA

o0beMa.

L4 I/I3Mep$[eT 00BeEM Ppa3HbIX TCJI MPH MOMOIIU MEH3YPKU.
e PerraeT kauecTBEHHEIS OKCIICPUMECHTAJIbHBIC 3aJa4H 110 TEME. "
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HNudopmarus o ¢usnyueckux BeauurMHax ObLia naHa Ha 4-m ypoke. C ypokoB
MaTeMaTHUKH yYalIUecs Y»Ke 3HAKOMBI C BBIYHMCICHUEM 00BbEMOB HEKOTOPBIX MPOCT-
paHcTBeHHBIX (uryp. Ha stom ypoke 00beM xapakTepusyercs Kak (usnmdeckas
BEJIMYMHA U yYalIUeCcs 3HAKOMSATCS C pa3jIMYHBIMU CIIOCO0aMU H3MEPEHUS 00HEMOB
ten. B pesynbrare Oecenbl ¢ yUeHUKaMU MOXHO HAIIOMHUTH UM WHGOpPMAIHIO 00
W3MepeHUsIX U3 paszena 1.

(.0 Ha ypoxe obecreunBaeTcs BHYTPHIPEAMETHAs MHTErpalys ¢ MaTepuaioM u3
nepBoro pazjena. Takke co3/1aeTcss MEXKIIPEIMETHAs CBsI3b Ha OCHOBE MH(pOpMAIIHH
0 MPOCTPAHCTBEHHBIX (PUTYpax, MOTYYCHHOW yYAIIUMHUCS M3 YPOKOB MATEMATHKH.
Dral MOTHUBAI[MK MOKHO OPTaHU30BaTh MMOCPEICTBOM TEKCTa U BOIIPOCOB, JaHHBIX B
yqe6HI/1Ke WK TpuMepaMu 00 00beMe Tl U3 MOBCEIHEBHOM KU3HHU.

(=) Uenbto uccrnenoanmst «M3meperre oObeMa Tl TPH MOMOIIH MEH3YPKI» SBIISIETCS
orpeie/icHue 00bEMOB TBEPIBIX TEJI, HE HMEIOIINX TCOMETPHICCKH TPABUIILHON (hOPMBIL.
VYuamiuecs, cieaysl TpaBiiaM IOJb30BaHUS MEH3YPKOH, CAMOCTOSITEIIBHO OIPENeSISIOT
LIEHY JIeJIeHHs IPHOOopa, a TaKkke 00beMbI pa3HbIX Telt. O0CyKIICHUE MPOBEICHHOMN paboThI
MOXKHO TIOCTPOHTBH Ha OCHOBE BOIIPOCOB, TAHHBIX B YUCOHUKE.

%) llenecooOpa3Ho opraHu3oBaTh OOCYKICHHE IIPU TOMOIIY MPE3CHTAIUH.
VYeHUKH MOy4aloT HHPOPMAIIMIO O eAMHHILE H3MepeHus ob0bema B cucreme CU u
MOBTOPSIFOT HABBIKH, TIOJTYUYESHHbBIE HA YPOKE MAaTEMAaTHKH, MO0 ONPEeNIeHHI0 00BhemMa
Ky0a ¢ pebpom a=Im.

< YYeHUKHU BBINOJHSIOT HCClleAoBaHue «Buruncnure cpepnuii o0beM 0gHON
roponMHbD Ha 3tane «lIprMeHeHHe MOydeHHBIX 3HaHWW». JTO HCCIENOBaHME
YUUTENb MOXET opraHu3oBat B (opme rpynn. OT 4JICHOB KaXIOW TPYIIIBI
TpeOyeTcs ompelnenuTh CpeaHee 3HaueHHe OoO0beMOB pas3HbIX Ted. Hampumep,
3a/1a€TCsl ONMPENEINTh CPeAHee 3HaueHHue o0beMa OJHOW (aCOIMHBI, MIICHUYHOTO
3epHa, SYMEHSI UM MaJeHBKOIO I'BO3/IS.

Ha stane «Yrto MeI y3HaII» IpOBOAMTCS 0000IIEHNE. Y YeHNKH, HCIONB3YSI KITFOUEBHIE
CJIOBA, 3aBEPLIAIOT ()pasbl, JaHHBIE B yUEOHHKE. DTOT 3Tall ypOKa MOKHO IIPOBECTH B hop-
M€ UIpbI-3arajJiku: Ha y4eOHyI0 JOCKY MOABEIINBACTCS KPyTyas INIACTHHKA, HA ThUIBHOM
CTOPOHE KOTOPOH 3aIMCBIBAIOTCS KIIFOUEBBIE CIIOBA, OTHOCAIMECS K Teme. Ha ocHOBe MH-
(dopmaruy, MONYYEHHOH Ha YpOKE, 3a/Ial0TCs BOIPOCHI, OTHOCSILIMECS K KIIOYEBBIM
CJIOBaM. YUEHHKH OTraJibIBalOT CKpPBITOE CJIOBO, OPHEHTUPYSCh Ha CBOWCTBA, HPO3-
BYyYaBIILIKME B BOIIpoce. ECiu ke ydaryecs UCIBIThIBAIOT TPYAHOCTH B OIPEEICHUM, [TOH-
STHH, MOYKHO 33]1aTh JAONOJIHUTENBHBIE BOIPOCHL. 1locie Toro, kak y4eHUKH BBIIBHHYIIN
CBOM THIIOTE3B, INTACTUHA Pa3BOPAUYUBACTCS U JEMOHCTPUPYIOTCS KIIIOUEBBIE CIIOBA.
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s caMOOLICHMBAaHUsI YYEHHKH MOTYT BBIIOJIHUTH 3a/aHHs, JaHHbBIE B KOHIE
TeMbI B pazzene «[IpoBepbTe cBOM 3HAHUAY.
B kxauecTBe moMamIHero 3afaHusl yYeHUKaM IOPY4YaeTcsl 0XapaKTepu30BaTh HC-
MoJb3yeMble JoMa TPUOOPBI Uil M3MEpeHUs: 00beMa Ha OCHOBE MH(pOpPMALUU B
NPUBEACHHON HIKE TaONHIE U 3aIl0JIHUTD €e.

[pubop,

H3MepsIoIni 00beM

Ilena

JIeJICHUS

Enunuma
H3MepeHus

CKOIIEKO BMEIIaeT
KHIKOCTH

B xoHue ypoka paboume JMCTBI COOHMparOTCsS M HOMELIAITCA B HOPT(HOINO

KaXaoro yu4cHukKa.

OuenuBaHue WM peduiexkcusi. YUUTENb Uil OLEHKH CTEHNEHH JOCTHKEHUS
Yy4eOHBIX IejIell Ha ypOKe MOXKET BOCHOIb30BaAThCS CICAYIOMINMHI KPUTEPHIMH.
Kpumepuu oyenusanus: npeobpasyer, U3MEpSET, peIlaeT HKCICPHUMEHTAIbHbIC

3aaa4u.

I ypoBenn

11 ypoBenb

111 ypoBeHb

IV ypoBennb

HcnbIThIBaCT TPYAHOCTH
B l'lpOBel]eHHH HpOCTOFO
HepeBo/ia Mep eIHHUIIL
o0bema.

ITpu momomy yunrens
IPOBOJUT ITPOCTOM
NIEPEBOJ MEP €IUHUI]
obbema.

B ocHOBHOM NpaBuUITB-
HO IPOBOJUT IPOCTOM
IIEPEBOJL MEP €JUHUIL
obbema.

IIpoBoaut npocroit
NepeBOA Mep eIMHHUI]
oObeMa.

C TpynoMm m3mMepsieT
00BEM pa3HBIX TeJ IIPH
MIOMOIIY MEH3YPKH.

C moMomipio yaurens
U3MEPSET 00BeEM Ppa3HbIX
TEJI IPpU TOMOIIH
MCH3YPKHU.

B ocHOBHOM IIpaBUJIb-
HO U3MEPSIET 00BeEM
Pa3HbIX TEJI IIPpU
ToOMOII MEH3YPKH.

W3zmepsier 00beM pazHBIX
TeJI IIPU TTIOMOIIN
MEH3YPKH.

HcnbIThIBaeT TPy AHOCTH
MpU pelIeHUH
IKCTIEPUMEHTAIIBHBIX
3a7a4 Ka4eCTBEHHOTO
XapakTepa 110 JaHHOH
TeMe.

Pemaer skcnepumen-
TaJIbHbIE 3a]]a4H Kauec-
TBEHHOTO XapaKTepa 1o

JTaHHOM T€ME C IOMOIIBIO

YUUTEIIA.

B ocHOBHOM IpaBuiIb-
HO pelaeT SKCIepH-
MEHTAJbHBIE 33191
Ka4eCTBEHHOTO XapaK-
Tepa Mo JaHHOH TeMe

Pemaer sxcnepumen-
TalbHBIE 33J]a4M Kayec-
TBEHHOT'O XapaKTepa 1o
JTaHHOM TeMe.

Ypok 17/ Pemnenue 3axau:
MoKHO pemarp 3a1a4u U3 HIDKETPUBEICHHBIX Y4eOHBIX PECYPCOB.

1. Mypry3oB M., AGaypazaros P., Anues P. ®usuka 6. Pabounii Terpaas (Ha a3epo.
S3BIKE), 33/IaHUU Ha CT. 24-29.
2. Ab6npypazaros P., AmnaxsepmueB A., Ackepnu C., Mammanoa B. 3amauu mo
¢dusuke, 6-oii k1. (Ha a3epd. A3bIKE), 3aJaHUU Ha CT. 48-53.
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MAJIOE CYMMATHUBHOE OIEHUBAHHUE - 3

1. B Kakux SBICHUSAX MPOUCXOIUT TUPPY3us?
a. pacIpoCTpaHEHUe 3araxa AyXoB;
b. pacTBOpeHrE BOAOIMYIJILCHOHHOMN KPacKH B BOJIE;
C. COCIMHEHHE 30JI0TOW M CBHHIIOBOW IUIACTHH, MOMELICHHBIX APYT Ha Apyra, B
TEYEeHHE JITUTEIFHOTO MTPOMEXKYTKA BPEMEHH.

2. B xaKoM M3 CTaKaHOB C BOJOM YaCTUYKH KpacCKu paCTBOPATCA GBICTPCG?

> 6 £ Y

B)2 0)3 D) 4
E) YacTuuku KpaCKH BO BCEX CTAKAHAX PACTBOPATCA 3a OAHO U TOXC BPEM:I.

3. Ha Bompocs! yuntens yuennku 6% xinacca Axmen, Cesaa, ['acan u Jlana oTBeTnimy,
Kak npuBeneHo Hike. Kakue yueHuwku nanu npaBuiibHbIN oTBeT (I1), a kakue He
npaBmwiIbHBIA (JI)?

Y4yeHuKH OTtBeT I |J

Axmen Ckopoctb quddy3un 3aBUCUT TOIBKO OT TEMIEPATYPHI. +

CeBna JIBr>KeHUe YacTUYEK MBLUTH BUUMBIX B JIyde CBeTa — OpOYHOBCKOE | +
JIBIDKCHHE.

T'acan Juddysus B TBEpABIX TeNaX IPOUCXOINT ¢ OOIBIIOH CKOPOCTHIO. +

Jlama Cren pyuku Ha Oymare siBisieTcs siBieHueM auddysum. +

4. TpexiuTpoBasi CTEK/IssHHas OaHKa 3amojiHeHa apoObro. Kakoil crmocod MOKHO
MpUAyMaTh I OTpeeieHus o0beMa KyCKa CBHMHIIA, TIOIIEAINIEr0 Ha H3TOTOBICHHE
npobu?

5. Tpu onMHAKOBBIX METATMYECKUX IIIapa HarpeBaroTcs. PasMeps! KoJer OTINgaoT-
cs apyr ot apyra Ha 0,1cm. Kakue yTBepxkIeHus 1o pUCyHKY BEpHBIE?

1 — mapuk C HarpeBanu ropaszuo OonbLIe.

2 — mapuk B HarpeBaiu ropasao MeHbLIE, YEM IIAPUK A.

3 — mrapuk A HarpeBaiu ropaso Oosbine, geM mapuk C.
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6. B meH3ypke 250MJI BOI[H [Tpu nomerneHuu B BOLy TelI0, 00beM cTai paBeH 3 14mit.
KakoB 06beM Tena B cm>?

7. CaHaHy HpaBHTCA Yail IOACTAIIEHHBIH caxapoM. OmHaXIBI, TOMENINBas 5 KyCOIKOB
caxapa B CTakaHe C 4aeM, oH Tpo ceOst mogymart: “Kyzaa nponamu Kycodku caxapa? S
TIOJIOKHJI TyJJa 5 KyCOUKOB caxapa, HO 4aii B CTakaHe OCTaJici Ha pexHeM ypoBHE”. Uto
MIPOU30LLIO?

8. BMmecTo 1udp HanummTe COOTBETCTBYIONINE BHIPAKEHHUSI.

/ EanHULbI 06bema ]\
\
1

1sm® | [100dm3] (2 |
v v v

- ) (4 (Cioowmm)

9. Hawns BemonHseT joManiHee 3agaHue o ¢usuke. B 3amanuu Tpebyercs
omnpenenuTb 00beM BHIKU. JlomMa MeH3ypkH (cocyda c AeneHusMHu) HeT. Hawmis
UCTIONIB3YS IHIMHIPUICCKUH CTEKIISIHHBIA cocyl (OyTBUIKY M3 MOJ KOMIIOTa), SMiI
HITIPHIL, TOHKYIO HUTh ¥ MapKep ONpeesinia 00beM BIIIKH.

I. Hamns ncnonp3ys BbIIE OTMEUEHHBIC Tella W3TOTOBMIIA MEH3YpKy. MoxkeTre Ju
MOCTPOUTH aJITOPUTM HU3TOTOBJIECHUS MEH3YPKHU?

I1. 3anmmmre anropuT™ u3MepeHus oobeMa BIIIKH Hanen.

10. [upuna xuuru 20 cM, a jiuHa 25 cMm. Tommuua o6moxku kuuru 0,5 MM, a
tonuHa mrcta 0,1 M. CKOJIBKO JIMCTOB B KHUTE, eciii ee 00beM 750 cm>?
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YPOK 19/ TEMA: MACCA U EE UBMEPEHUE

2.1.1. Otnu4aer BemecTBa MO MX CTPOCHUIO (arperaTHbIM
COCTOSTHHSIM).

2.1.2. PaznmuaaeT popMbI MaTepHHL.

2.1.4. Pemaer mpocThIe 334a4H IO CTPOCHUIO MaTEPHH
(arperaTHBIM COCTOSHUSIM).

3.1.1. Ucnonp3yeT mpocThie H3MEepUTENbHbIE IIPUOOPHL.

MOACTAHJAPTBI

e KoMMmeHTHpYeT, 4To Macca SBISETCS OCHOBHBIM CBOWCTBOM
BEIIECTBA.
PE3YJIbTATDBI e II3MepsieT Maccy Tena py IOMOIIY PHIYaXKHBIX U
OBYYEHUA 3JIEKTPOHHBIX BECOB.
e [IpoBoauT nMpeoOpazoBaHue MKy SANHUIIAMH MACChI.
e Pemmaet npocThlie 3aaul MO TEME.
[NonsiTHE «MacChDy SBIIACTCS OJJHAM W3 BAXKHBIX MMOHSATHH B Kypce Gu3uku. B kiacce y
YYEHMKOB CO3A€TCsl TIPEACTABIEHHUE O TOM, YTO ITOHATHE MACChI —3TO OCHOBHOE CBOMCTBO
MaTEpUH U BEIIECTBA, U OHU 3HAKOMSTCS C TEXHOJIOTUEH N3MEPEHHSI MacChl.

I[J'IH nepexoja K TeME€ MOKHO OpTraHU30BaTh AUCKYCCHUIO IO BOIIPOCAM, HNaHHBIM
B y‘IC6HI/IK6. Bo BpEMs 060y)KI[6HI/I$I ydamuecsd pas3jindaroT pa3HbIC TCJIa IO CTCIICHU
HX TSXKCCTH, a TAKKEC CPpaBHUBAIOT TCJIa pa3anH01‘/'1 TAXKECTU, OCHOBBIBAACH HA IPH-
MEpax u3 MOBCEIHEBHOM KU3HU.

& Vuenukam MOXKHO 3a1aTh Bonpoc: «Kak MOXHO onpeenuTh TsokecTs Ten?». Jla-
eTcs BCECTOPOHHsIsI MH(OpMaIHs 0 Macce, eAnHuIe ee u3mepeHus B cucreme CU,
BEcCax M 3TAJIOHE MacChl, IIPH MTOMOILM KOTOPBIX ee u3MepsoT. Llenecoobpasno npo-
JIEMOHCTPHUPOBATh BECHI M Pa3HOBECHI U3 IIKOJIbHOH (przndeckoit maboparopun. [lpu
MTOMOIIIH y4eOHNKa OOBICHSIOTCS MPaBHJIa MTOJIb30BAHMUS PhIUYaXHBIMU BECaMH, KOTO-
pble Oy/IyT MCIIOJIB30BATLCA B Ja0OPATOPHBIX paboTax.

enp nccnenoBanus «M3mMepeHne Macchl TBEPIBIX TED» 3aKIIOYAETCA B CpPaBHE-
HUU MacC pa3HbIX BEIIECTB (3keje3a U JepeBa, MacTUKa U IUIaCTHIINHA) OIMHAKOBOM
¢dopmsbl u 06vema. OOCyRICHHE 3a1aHU MOXXHO OpraHU3aBaTh Ha OCHOBE BOIIPOCOB,
JaHHBIX B ydeOHMKe. Bo Bpems uccriemoBaHus IUIs aHaIM3a NPEATIOKEHHBIX yue-
HUKaMH THUTIOTE3 MOKHO MCTIOJIB3JIOBATh JIOTIONHNATENBHBIE BOIPOCHI. Y YCHUKH HPH
TIOMOIIM BECOB OTIPEJIEIISIIOT, KAKHE M3 B3BEIINBAEMBIX TEJ UMEIOT HAUOOIBIIYIO U
HaMMEHBILYIO Maccy, U MPOBOIAT EPEBOJ MEP.
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= B uccnenosannu «M3MepeHre MacChl JKUAKOCTEN» yUEHUKU 3HAKOMATCS C TEX-
HOJIOTUEN U3MEPEHUsI MACChl )KUIKOCTH. ECIH MO3BONMT BpeMs, MOKHO IPOBECTH
€I1Ie OJTHO MCCIIeIOBaHME: ONPENEIUTD IPH MTOMOIIH MEH3YPKH 00beM BOBI B Oy THLI-
ke (1 TUTp) U CcpaBHUTH pe3ynbTar ¢ ee Maccoil. UncnoBble 3HaueHHus: oobeMa — 1
JIUTPa BOJBI M €€ MacChl — MOYTH OJMHAKOBBI, 3TO OOBIYHO BBI3BIBAET HHTEPEC y yUe-
HUKOB. YUHUTEIb BBHICITYIIMBAET BCE MPEATIONOKEHNS YICHUKOB O MPUYHHE 3TOTO H
COOOIIAET, YTO HA OUEPETHOM YPOKE OYICT U3YUYCHO ITO SBJICHUE. Y UYSHUKHU BBITIOJ-
HSIOT UCCIICIOBAHMUS U 3alIOJHSIOT JaHHYIO TaONuIy.

Ha »stame «Yto MBI y3HaIM» yduTenb HPOBOAMT 000OLIeHMe. Yuaiuecs,
WCTIOJIB3YSI KITIOYEBBIE CII0BA, BHIMTOMHSIOT 33JaHNe, TaHHOE B yUeOHHKE.

JI71st caMOCTOSTENIBHOTO OLIEHUBAHKS YUYEHUKH MOTYT BBIIOJIHUTH 33/1aHUS, TAHHBIE B
paznene «lIpoBeppTe CBOM 3HaHMsD). 3[€Ch HAa OCHOBE [BYX 3aJaHHI MOBTOPSETCS
OTIpeieNieHNe MacChl M HATTOMUHAETCSI CBA3b €AMHHUI] U3MEPEHHS 00beMa.

Brimonnenune npoekT «MMeet i Maccy BO3ayX?» 3a7aeTcs Ha JIOM.

B koHue ypoka paboume TUCTBI COOMPAIOTCS M MOMEMIAIOTCS B TOPT(HOIHO
Ka)KI0T0 YUCHUKA.

OuennBaHue Win peduiekcusi. YUUTENb I OLCHKH CTENCHU TOCTHXKEHUS
y4eOHBIX LejIel Ha yPOKe MOXKET BOCHOIb30BATHCS CICAYIOMIMMHI KPUTEPHAMHU.
Kpumepuu oyenusanusa: KOMMEHTHPYET, H3MEPSET, IpeoOpas3yeT, pelaeT 3aJauu

I ypoBensn II ypoBenn III ypoBensn IV yposennb
HcnbiteBaer pyaHocti | KomMMeHTHpyeT mpu B ocHoBHOM npaBuiib-  |[IpaBUIBHO KOMMEHTH-
IPY KOMMEHTHPOBAaHUM  |TIOMOIIM YYHUTENs TO, YTO | HO KOMMEHTHPYET TO,  [PYET TO, YTO Macca
TOIO, YTO Macca SIBJISIETCA  |Macca SABISIETCS OCHOB- | YTO Macca sIBIsIeTCs SIBJISICTCSI OCHOBHBIM
OCHOBHBIM CBOFICTBOM HBIM CBOICTBOM OCHOBHBIM CBOHCTBOM  |CBOWMCTBOM BEIIECTBA.
BEIICCTBA. BEIECTBA. BEIIECTBA.

C TpyznoM u3mMepsier C yuutenem n3mepsier B ocHoBHOM mpaBuiib-  [M3MepsieT Maccy Te npH
Maccy Tell IPY MOMOIIN  |MAacCy Tell ITPU MOMOIIK | HO U3MEpSeT MacCy Tel |IIOMOIIM PBIYaXHBIX
PBIYaXHBIX U PBIYAXKHBIX U MIEKTPOH- | NPU HOMOIIM PbIYaX-  [3JIEKTPOHHBIX BECOB.
JNIEKTPOHHBIX BECOB. HBIX BECOB. HBIX U JJIEKTPOHHBIX
BECOB.
C tpyznoM npoBoauT mnpe- |C IOMOILIBIO YIATENS B ocHOBHOM nipaBuiib-  |[IpaBHIIBHO MPOBOIUT
00pa3oBaHue MEXJY €/H-|IPOBOJUT Ipeodpa3oBa- | HO MPOBOIMT Ipeobpa- |mpeobpasoBaHKe MEXKITY
HHUILIAMU MacCHlI. HHE MEX]y eIMHHIIAMH | 30BaHHE MEXIy CIUHU- |€INHUI[AMH MaccChl.
Macchl. IIaMH MacCHl.
C TpynoM peraet C noMouIbio yuuTess B ocHoBHOM mpaBuib- |IIpaBuiabHO pemaer
MPOCTBIE 3aJ[a4H 110 TEeME. |pEIIaeT MPOCTHIE 3a/1a4M | HO PELIaeT MPOCThIe MPOCTBIE 3a/Ia4M 110 TEME.
0 TeMeE. 3a/1a4M 110 TeMe.
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YPOK 20/ TEMA: IINIOTHOCTb BEIIECTB U EE OIIPEAEJIEHUE

2.1.1. Pa3nmmyaer BemiecTBa IO MX CTPOSHHIO (arperaTHbIM
COCTOSTHHSIM).
2.1.4. Pemaer mpocThIe 3a0a9H 110 CTPOSHHUIO MAaTSPUH
MNOACTAHIAAPTBI (arperaTHBIM COCTOSHUSIM).
3.1.1. Ucnoxp3yeT mpocTeie M3MEpUTENbHBIE IIPHOOPHL.
3.2.1. Ucnonp3yeT OBITOBBIC MPHUOOPHI, MPHHLIUI PaOOTHI
KOTOPBIX OCHOBaH Ha M3y4aeMOM (hM3UYECKOM SBJICHUH.
e Paznuyaer Tesia Ha OCHOBE KOJMYECTBA BEIIECTBA,
MIPUXOJIAIIErocs Ha eNUHUIYy o0BbeMa.
e XapaKkTepu3yeT INIOTHOCTh KaK (pU3NYECKYI0 BEITUUUHY U
PE3YJIbTATDBI BBIpa)KaeT eUHUIly ee u3Mepenus B cucteme CU vepes
OBYYEHUA JIpYrue eIUHULbI U3MEPEHUS.
e KOMMEHTHpYET METO[bI ONpEeeNICHNs! ITIOTHOCTH 1
BBIYHCIISIET IFIOTHOCTH COOTBETCTBYIOLIMMH N3MEPEHUSIMH.
e Pemraer npocThle KaueCTBEHHBIE 33/1a4H 110 INIOTHOCTH.

B sTOoM ypoke y4Y€HMKH OOKHBI YMETh OTJIMYaThb TO, YTO IOHATHE «MAacca
OTHOCHTCS K Tely, a MOHATHE «IUIOTHOCTE» OTHOCHUTCA K BELIECTBY, U3 KOTOPOIO OHO
coctout. C 3TOH TOUKH 3peHHsI JaHHAas TEMa FMeeT OYeHb BayKHOE 00yJaromiee 3HaueHue.

MortuBanus MOXKET ObITh CO3/IaHa TPH IMMOMOIIM JaHHOTO TEKCTa M BOIIPOCOB.
(=) B uccnenosanuu «OT 4ero 3aBUCUT
Macca Tena?» ONpeAeisIIoTCS MacChl
JIBYX KyOHKOB M3 TICHOILTACTA M TUIACTH-
JIUHA OJMHAKOBOTO O0BhEMa. YUCHHKH
BBITIOJIHSIIOT 33JJaHWE M OTMEYaroT pe-
3yJbTaThl B COOTBETCTBYIOIINX SYEUKaX
JTAHHOW TaOJHIBl. AHAIN3 PE3yJIbTaTOB
HCCIIEIOBAHMS CO3/1a€T Y YYEHHUKOB IIep-
BOHAYAJIBHOE MPEICTABIECHUE O TOM, UTO
pa3HbIe Tena OANHAKOBOTO 00BeMa NMe-
0T Pa3HyIo IJIOTHOCTh B 3aBUCUMOCTH OT BEILIECTBA, U3 KOTOPOTO OHU COCTOAT. MOXKHO
TIOIIPOCUTD YYAIMXCS BBIIIBUHYTH THMIIOTE3bI O TOM, OT YETr0 3aBUCUT Macca JBYX Tell
OJTMHAKOBOTO 00beMa.
JAuddepenuupoBanHoe o0yueHune. YUanpMcs C HU3KUMH ITOKa3aTEISIMHI 00y deHHS
Y C OTPAHUYCHHBIMH (PU3NICCKUMU BO3MOKHOCTSIMH MOXHO JIaTh HECKOJIBKO OTJINYa-
roleecs 3aganue. Hanpumep, mopy4uTs aenath 3aMeTKU pY HAOIIOICHUH 32 X0JI0OM
WCCIIEJIOBAaHMS, a TAKXKe pabdOTaTh B IPYMIIaX WU BMECTE C KAKUM-JINOO YUSHUKOM.

[Tone3Ho 0OCYANTH BOSHUKIINE Y YYEHHUKOB BOTIPOCHI TP YTEHUH UMH B KJIacCe
JaHHOW TeopeTndeckoi nHpopmanuu. C 3TOH LENbI0 MOKHO 00paTUTHCS K 3apaHee
MOJATrOTOBJICHHOMY KpaTKOMy MaTtepuany uiu ¢ortorpadusMm. OOBsACHIETCS CBSI3b
MeXIy MaTeMaTHIeCKIM BhIpa)KeHNEM, EIMHALIEH n3MepeHust oobema B cucteme CU
C IPYTUMH €JUHHUIIAMHU, HAITOMHHAS, YTO MJIOTHOCTh — 3TO KOJINYECTBO MACChI B €U~
Hu1e oObeMa BemecTBa. B To jxe BpeMs gaercst mHGopManus o Tadiuie MIOTHOCTH
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BentecTBa. OOBIYHO ydalIuecss He MOTYT MPEJCTaBUTh ce0e eMHUIYY «OIUH KyOH-
YEeCKUH METp», MO3ITOMY UM OoJiee MOHATHA OLEHKA IUIOTHOCTH KaK «KOJIMYECTBO
Macchl B OTHOM KyOHUECKOM CaHTHMETPE».

(2) B pasziene «IIpuMeHeHte MOy YeHHbIX 3HAHKID) CHAYA/Ia BBIONHAETCS MPEUTOKEH-
HOE 33/1aHNe, a 3aTeM IIPOBOAUTCS TBOpUECKOE HccienoBanue: «13 kakoro BemecTsa m3-
TOTOBJICHA JIOXKKA?». YUEHHK MOCIIE BBIIOIHEHHS OTIBITA JIOJDKEH CaM MPUITH K OTpesie-
JIeHHOMY pe3yibTary. [Ipy momMomyM HaBOISIIMX BOIPOCOB MOXKHO MOMOYb CIEaTh
NPaBWIBHBIA BBIBOJI. OIBIT MOXKET OBITh BHINIOJIHEH B ()poHTAIBHON (opme. Byner nn-
TEPECHO aTh KPaTKyro HH(popMamo 1po «Jlerenay o6 Apxumene».

B paznene «I[IpoBepbTe CBOM 3HAHUSY Y YYCHUKOB (POPMHUPYIOTCS HABBIKK peLIe-
HUA 337134 110 JaHHOU TeMme. /11 3TOro YYeHHKH HCIIONb3YIOT HaBBIKH NPaBHIBHOTO
WCIIOJIL30BAHUS TAOJUIIBI ITIOTHOCTEH.

B paznene « OcHOBHBIE HABBIKM» TIPE/ICTABIICH NMEPEBOJT SANHMUII U3MEPEHHS U3 OTHOM
CHCTEMBI B APYTYIO. DTH HABBIKA HEOOXOAMMBI YUCHHKAM Kak M IPH PELICHNUH 3a/1a4, TaK
Y B TTOBCETHEBHOM YKM3HU. 371€Ch TAKKe JAeTCsl HauaubHas HH(OPMaIys TI0 TEXHOIOTUH
PEIIeHHS MPOCTHIX 3a]1a4 KOJIMIECTBEHHOTO Xapaktepa B usnke. st pa3BuTHsI v 3aKperi-
JICHUS! 3THX HABBIKOB YUHUTEIb MOKET MPEIUIOKUTh YHAIIMCS JOTIOIHUTEBHbIE 3a/1a4H.

OueHuBaHue WIN peduieKcHsi. YYUTEIb U OLICHKH CTETICHU JOCTYDKCHUS y4e0-
HBIX [eJIeH Ha YPOKE MOXKET BOCIIONB30BAThCS CIIETYIOIIUMH KPUTEPUSIMH.
Kpumepuu oyenusanusa: pasnuyaer, mpeoOpa3yeT, KOMMEHTHPYET M BBIUHCIISET,
pelIaeT 3a1a4H.

I ypoBenn II ypoBenn I1I ypoBeHb IV ypoBenb

C TPYAOM pa3iinvacT Tella C omornisro y4aured pas- B ocHOBHOM IIpaBUJIb- Pasnuuaer tena mo KoJm-
10 KOJIMYECTBY BEIIECTBA, (JIAYACT TEJIa IO KOJIMYECTBY | HO pa3jiMvyacT Tejaa 110 4YECTBY BCIIECTBA,

MPUXOJIAIErocs HA BEILIECTBA, IPHXOJAIIETOCs | KOJTMYECTBY BEIIECTBA, |MPUXOASAIIErocs Ha

€IMHUITY 00BeMa. Ha e/IFHUIT 00beMa. HNPUXOAAIIErocst Ha enuHUIly o0bema.
eAMHUIY o0BeMa.

HcneiTeiBaeT TpyaHOCTH |C MOMOLIBIO YUUTENST B ocnoBHOM npaBuiib-  |IIpaBuibHO BelpakaeT

B BBIPA)KCHUU IIJIOTHOCTH | BBIPXKAET INIOTHOCTh KaK | HO BbIpa)kaeT ILIOT- IUIOTHOCTh Kak Qusmuec-

KakK (HU3NIECKOH (M3MYecKyI0 BEMYUHY M | HOCTh Kak (hu3Hdec- KyI0 BEIMYHHY U Iepe-

BEJIMYMHEI U IEPEBOJE  |TIEPEBOANT CAVHHUIIBI M3Me- | KYIO BEJIMYUHY U IIepe- |BOIUT €AUHUIIBI H3Me-
€JIMHUIl U3MEPEHUS U3 peHs U3 OJTHON CUCTEMBI B| BOJIUT €IMHUIIBI U3ME-  (PEHHSI U3 OJIHOM CUCTEMBI

OJTHOM CHCTEMEI B TIPYTYIO. PEHUS U3 OJTHOM CHCTe- |B JPYTYIO.

JPYTYIO. MBI B JIPYTYIO.

HcnbTeiBaet TpyaHOCTH B |C MOMOIIBIO YUUTENs B ocHoBHOM npaBuiib-  |[IpaBUIBHO KOMMEHTH-
KOMMEHTUPOBAaHUN METO/Ia |[KOMMEHTUPYET METOH HO KOMMEHTHPYET pyeT MeToJ IS oIpe-
JUTS OTIpeIeTIeHUST JUTSL OTIPEIeTICHHS IJIOT- | METOJ AJIS OIIpe- JeTIeHHS INIOTHOCTH 1
TUIOTHOCTH ¥ BBIYHCIICHUSI |HOCTH U C TIOMOIIBIO JIETICHNsS] INIOTHOCTH M |BBIYUCIISIET IUIOTHOCTD
TJIOTHOCTH TIO COOT- YUHTENs MPOBOJUT U3Me- | BBIYUCISET TJIOTHOCTH MO COOTBETCTBYIOIIMM
BETCTBYIOIIIM H3- PEHUSI ¥ BEIYHCIISET M0 COOTBETCTBYIOIMM  |H3MEPECHUSIM.
MEpPEHHUSIM. TUIOTHOCTBIO. U3MEPEHHSM.

C TpyznoM pemraet C MOMOIIBIO yUUTENS B ocHoBHOM mpaBuib-  |Pemaer npocTele 3agaun
MPOCTHIE 33/1a4H Ha PEIIaeT MPOCTHIE 33[a4K Ha| HO PENIaeT IPOCThIe Ha MJIOTHOCTb.
TUIOTHOCTb. IUIOTHOCTB. 3aJa4M Ha ITIOTHOCTb.

VYpok 21 / Pemnenue 3agau:
MoskHO pemars 3aJa4u U3 HIOKEIPUBEICHHBIX YYeOHBIX PECYPCOB.
1. ®uzmka 6. Paboumii TeTpaap (Ha a3epl. A3bIke), 3amanuu Ha cT. 30-33.
2. 3amaum o usuke, 6-0i k. (Ha a3epO. A3bIKE), 3a]JaHUU Ha CT. 54-58.
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YPOK 22 / TEMA: TEMIIEPATYPA U EE U3MEPEHUE

2.2.1. Pa3nuyaet cBs3aHHbIE CUCTEMBI H B3aUMOJIEUCTBUE B
TIpUpOIE.
1.1. Micionb3yeT mpOoCThIe H3MEPUTEIHHBIE IPHOOPHI.
MHOACTAHIAPTDBI 3.1.2. IIpoBOIUT NPOCTHIE SKCIIEPUMEHTHI M IPEACTABISIET
pe3yIBTATHL.
3.2.2. TlpencraBisieT npocTyo HHYOPMAIUIO O POJIU YUCHBIX B
pa3BUTUH (HU3UUECKOI HAYKH.

e KoMMeHTHpYeT NpPUHIUI PabOThl TEPMOMETPOB HA
PE3YJIBTATBI OCHOBaHUHU MOJIEKYJISIPHOTO CTPOCHHUS BEIIECTBA.
OBYYEHUA e II3MepsieT TemMreparypy Tela Ipu IOMOIIH TEPMOMETpa.
e PemaeT npocThIe 3aa4H 10 TEME.

[Tpu 0OBsicHeHUH TPUHIKTIA PA0OTH TEPMOMETPA HEOOXOIUMO 00ECTIEYUTh BHYT-
PHUIIPEAMETHYIO TOPU30HTAIBHYI0 HHTErPALIUIO C TEMOW TEIJIOBOTO PACIIMPEHUS TEIL.
[ToaTOMY 117151 BOCCTaHOBJIEHUS B MAMSITH MTOJIyYEHHBIX 3HAHUM YPOK MOXKHO Ha4aTh C
COOTBETCTBYIOIINX BOIPOCOB MM MPOCTHIX 3aJaHUH.

.‘;ﬁ e |
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) KenaTenbHO HaNPaBUTh BHMMAaHME YYalMXCS HA TEKCT M BOIPOCHI, JIAHHBIE B
Hayaje ypoka. YUeHHK CPaBHHBAET TEMIIEPATypy B KOMHATE U 3a €€ IpeeaMu, Ha
OCHOBAaHWH TIPEACTABJICHHBIX B TEKCTE sBIICHWU. Tak kak otery Apuda mpurien c
XoJnoja, Temreparypa Apuda nokasanack eMy 0osee BBICOKOH.

(:) Ha sToM sTame ypoka BHITIONHsETCS HcclenoBanue «UTo ropasno Termmee?».
31eck y9eHUK CTAJIKUBAETCS C MHTEPECHBIM SBJICHHEM. BBITalIMB OHY PYKY U3 XO-
JIOJTHOW BOJIBIL, a APYTYIO U3 ropsiueid, OH, TOMECTUB UX B TEIUIYIO BOJY, MOYYBCTBYET
pa3Hyo TeMIIEpaTypy BOABI. Y YUYEHHKOB IO 3TOMY NOBOAY MOTYT BO3HUKHYTh pas-
nryHble TUNoTe3bl. OHM BBICHYLIMBAIOTCS, M MpelIaraeTcsl 3aHECTH UX B padouue
ncThl. HeOOBIYHOCTD SIBIICHUSI BHI3OBET y yUaIlUXCsl JKEJIaHHE M3ydaTh N3MCHEHHE
TEMIEpPaTyphl B OKpyKaronieM HxX Mupe. OHM AOIKHBI IPUATH K BBIBOAY, YTO MPH
MOMOIIIA PYK HEBO3MOKHO TOUHO ONPEAEIUTh TEMIIEPATYPY.

Brumanue! Bo Bpems icciieoBaHUS yUAIIMCS 3aITPETIASTCsI II0Th30BAThCS JJIEK-
TPUUECKUM YANHUKOM.

JuddepennupoBannoe odydenue. [ akTUBU3ALNH yYALIUXCS C HU3KUMH I10-
KazarensiMu 00ydeHHUs W C OTPAaHHYEHHBIMHU (PH3MUECKUMHU BO3ZMOYKHOCTSIMH MOYKHO
3TO 3aJ]aHue HECKOJIBKO YIIPOCTHTE. HarpuMep, UM MOXKeT ObITh TOPYYeHO, CPaBHUTE
C TIOMOIIBIO PYK TEMIIEPATYpPHI B COCYAaX € TEIION U XOJIOAHOH BOJOM.
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(% Brigensiercss BpeMs ISl 3a4MTHIBAHUS YUEHUKAMH TEOPETUUECKON HHPOPMALIMH,
JaHHOW B yyeOHHMKe. OTHOBPEMEHHO MO>KHO JAEMOHCTPUPOBAThH 3apaHee MOATr0TOB-
JIEHHBIE CIIAalBI C pUCYyHKaMH. B wacTHOCTH, OyAET K MECTy IEMOHCTpANXs pa3iind-
HBIX TEPMOMETPOB U paccka3 0 MpaBWIaX MOJIb30BAHM UMH. YUSHHUKH CIYIIAIOT UH-
(opMaLuIo 0 CTPOCHUH TEPMOMETPA U HCTOPHHU €T0 CO3IaHHA.

2} Ha srane «IIpuMeHeHre MOy YeHHBIX 3HAHUID YYalUecs BBINOIHSIOT HCCIICIOBAaHUES
«VI3mepeHnne TemMIiepaTyphl BOJIbl M BO3AyXa». B TiepBoM HccieoBaHUM IPY IOMOIIIH Tep-
MOMETpa OTPEAEISETCS TEMIIEpaTypa BOJIBI B COCYIaX. YUEHHKH elle pa3 yoekaaroTcs B
TOM, YTO BRYKHOCTH IPHOOPOB, B OTIIMYXE OT HAIMX OPTaHOB YyBCTB, COCTOUT B TOYHOCTH
M3MEpEHHs TeMIepaTypbl. BEIOMHSSA 3TOT OIBIT, YYEHHKH PHOOPETAIOT HABBIKH CaMOC-
TOSATEFHOTO HCIIONIb30BaHUS TEPMOMETpA.

3amanve, ranHoe Ha 3Tare “Uto MBI y3HAN?, CITyKHUT HE3aBUCUMOMY 00OOIIICHHTIO OC-
HOBHBIX 3HAHUH, TOJTyYEHHBIX YUEHHKOM B TEUEHHE BCETO YPOKa. Y UUTeNb, 3a/1aBast JIOMO-
HHTEJBHBIE BOMPOCHI 110 KIIIOUEBBIM CIIOBaM, POBOJUT 0000IIIEHHE YPOKA.

B xomnre ypoka pabodre JIMCTBI COOMPAFOTCS W TIOMEIAIOTCS B TIOPT(HOIHMO KaXKIIOro
YYEHHKa.

OuennBanue Wiu peduiexcusi. YUUTeNb Ui OLCHKM CTENEHU JOCTHIKEHUS
y4eOHBIX IIeJIe Ha YPOKe MOXKET BOCITOJIb30BAThCS CIEAYIONIMME KPUTEPUSIMHU.

Kpumepuu oyenusanus: KOMMEHTHPYET, H3MEPSET, pelIaeT 3a4aqu.

I ypoBennb II ypoBeHb 111 ypoBeHb IV ypoBenb
HcnerteiBaet Tpyauoctu |IIpn momomy yuurens B ocHoBHOM npaBuinb-  |[IpaBUIBHO KOMMEHTH-
B KOMMEHTHUPOBaHUHI KOMMEHTHUPYET IPUHLIMI | HO KOMMEHTHPYET pyeT NPHHIUI paboThI
HPHHLIUIA PabOThI PabOTHI TEPMOMETpPA HA | TIPUHLMUI pabOTHI TEP-  [TEPMOMETPA HA OCHOBE
TEPMOMETPA HA OCHOBE  |OCHOBE MOJIEKYJIIPHOTO | MOMETpPA Ha OCHOBE MOJIEKYIISIPHOTO
MOJIEKYJIIPHOTO CTPOEHHS BEIECTBA. MOJIEKYJIIPHOTO CTPOEHHS BEIIECTBA.
CTPOEHHS BEIECTBA. CTPOEHHS BEIECTBA.

C Tpyom uzmepsieT C yuureneM u3mepsieT B ocHoBHOM mpaBuinb-  |[IpaBuIbHO M3MeEpSET

TEMIIEpPATypy Tela NpH TEMITEpaTypy Tella Iph HO M3MEPSIET TEM- TEMIIEpATypy Tela IpH

MIOMOLIM TEPMOMETPA. MIOMOLIY TEPMOMETPA. nepaTypy Tella Ipu TIOMOLIY TEPMOMETPA.
IIOMOLIY TEPMOMETPA.

HcneiteiBaet TpynHoctd |Pemaer npoctele 3anaun | B ocHoBHOM Bpasssb-  |[IpaBuibHO pemaer

IIPU PEMIEHHE MTPOCTBIX |10 TEME C MIOMOMUIBIO HO PEIIAET MPOCTHIE MIPOCTHIE 3a/Ia4H T10 TEME.

3a/1a4H 110 TEME. YUHUTENS. 3a/1a4H 110 TEME.

JomamrHee 3anaHue. B TeueHne Heneny, Mo TpU pasa B A€Hb, U3MEPEHHYIO TEM-
nepaTypy BO3[yXa 3aHOCUTH B TaOJIULLY.

Temne ATYPHbIC MOKA3aTEeJIU BO3AyXa 3a HEAETI10
[Nonenenshuk | Bropuuk | Cpema | Yersepr | Ilsaramma | Cy66ota | Bockpecenne

Y1po
JleHb
Beuep

VYpok 23 / Pemienne 3apa4:
MOoHO peliaTh 3a1a4M U3 HHKEMPUBEACHHBIX YICOHBIX PECYPCOB.
1. ®usuka 6. Pabouwmii Terpans (Ha a3epO. si3bIke), 3agaHuu Ha cT. 30-33.
2. 3amaum o pusmke, 6-0# KiI. (Ha azepd. A3bIKe), 3aJaHUH Ha CT. 54-58.
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MAJIOE CYMMATHUBHOE OIIEHUBAHMUE - 4

1. Ha pucynke npezacrasiieHsl 1Ba TepMoMerpa. Onpenenute A KakIoro
TepMOMETpa HIDKENPUBEIEHHOE!

& 9"H\ﬁ|u ﬁ\mﬁ\mﬁh
- ‘H\H|H H\‘HI\H‘II\H‘I 9
$ 8 8 3 ©
a. [Ipenen uzmepenus ; b. lleny omHOTO NEneHus ;
c. [TorpemHocth mpubopa ; d. Ilokazanue

2. Kakoe yTBepxIeHHE CIIPABEIUBO?

A) II1oTHOCTH JTBJ1a OOJBIIIE TIIIOTHOCTH BOIBL.
B) [ImoTHOCTS J1h/1a MEHBIIIE TUIOTHOCTH BOJIBL.
C) [InoTHOCTS JibJ1a paBHA MIOTHOCTU BOJIBIL.

D) InmotHOCTE HEdTH OOJBIIIE MIIOTHOCTH BOJIBI.
E) [InotHOCTS HEQTH paBHA IIOTHOCTH BOJIBI.

3. Becbl ypaBHOBEIIMBAIOTCS [IPH OMEILCHUE HA IPABYIO Yallly Pa3HOBECOB |
mryka 100r, 2 mtyku 50r, 4 mTyku 2r. CKOJIBKO KT Macchl Tejia Ha JIEBOH Jalin
BeCOB?

4. Temmneparypa Bo3ayxa Houbto — 3°C, a gaem +12°C . Ha cKoJIbKO H3MEHHIACh
TemmepaTypa Bo3ryxa’?
A)-9°C  B)-15°C C)+9°C D)+3C  E)+15°C

5. Ha cTosie umeroTcs 4eThlpe OJJIMHAKOBBIX cTakaHa. [IepBblil cTakaH HaNoOJHEH
BOJIOH, BTOPOil — CIIUPTOM, TPETHIA — PTYTHIO, a YETBEPTHIN - MeoM. Kakoil u3 atux
CTaKaHOB UMeeT HauOOJIBIIYIO MaccCy, a KAKOH HauMEHbIIY0?

k k
(Psu = 100035 pepire = 8002
k
Peivo = 1360015 pyq = 1350 -0y

k
3 m

6. 3anomauTe TUarpaMmy Berna: IUVIOTHOCTHL  00beM

a — CKaJIIpHasA BEJIMYUHA

b —He ocHOBHas efuHMIIA U3MepeHus B cucreme CU

C —3aBHCHT OT POJia BEIIECTBA

d —yBenuuuBaeTCI C yBEIMUYCHHEM TEMIICPATypPbI

BelIeCTBA

€ — MECTO 3aHUMaeMOE BEI[ECTBOM B IPOCTPAHCTBE.
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7. 3aBepinTe IpHUMEPEI.
1.100r + 0,5 xr = ... ™mT. 2.2000 mr + 3 r=... KT.
3.30r+200 Mr=... T. 4.200kr+0,15T=...1.
5.0,005t+100r=..r1.

8. BBIUMCIIMTE MIOTHOCTH UTPYIIEYHOTO aBTOMOOMIISA B KI/M® Ha OCHOBAHHH
[IPUBEAECHHOIO PUCYHKA.

9. Ecin mpeoOpazoBaHne MeXAy AaHHBIMU BepHO, Hamumute «+» B (I1) sueiike -
NPaBUJIBHO, & €CJIM 3TO HEeBEpHO, HanummTe «+» B (JI) sueiike - 10kHO.

Jl\& 2,7 xr N;E;COC: - 2 > B
2. | 100kr=1T (dﬁa [ G
3. [20r=2000 xr 0
4. |3,5kr=3500r 80
5. |51=5-10°mr ilap
6. |100mr=0,11 70
7. | 100 T = 100000 kr 3|
8. | 312mMr=312000r 60
9. |38 r=38000 mMr 50
10. | 414 kr=0414r1 40
y & 130
10. Ha pucyHke npeacraBieHbl KOMHATHBIH (A), :
MeaunuHckui (B) u mabopaTopHbIi TEpMOMETPEI. 20
Ormpenenure: i

l—11eHy O/IHOTO JIeJIeHUS] TEPMOMETPOB;

2-npubOpPHYIO NOrPEIIHOCTH TEPMOMETPOB;
3-TI0Ka3aHNe TEPMOMETPOB C YYETOM IIOTPEIIHOCTH
npudoOpoB.
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PA3/IEJI 4

B3AMMOJIEMCTBUE U ABUKEHUE

MOJCTAH/IAPTHI,
PEAJIN3YEMBIE O PA3JIEJTY

1.1.1. Paznuuaer MexaHUYeCKHUE, TEIJIOBbIE U 3JIEKTPOMarHUTHbIE
SIBIICHUSL.
1.1.2. Pemraer npocThie 3a/1auu, CBA3aHHBIC ¢ (PU3NIECKUMH SIBICHUSMU
Pa3IMYHOU PUPOIBI.
3. 'pynnupyet qBUKEHUS 110 BUIAM.
4. OnuceIBaeT HaOMIOICHUS TPUPOIHBIX SBICHUH PA3HOTO
Xapakrepa.
2.1.2. Paznugaet (opmbl MaTepuu.
2.1.3. OnuceiBaeT B MPOCTEHIIIEM BUJIE CBOU HAOJIIOICHMS,
OTHOCsIIMECA K popMam MaTepHH.
2.2.1. PaznuyaeT CBsiI3aHHBIE CUCTEMBI M B3aUMO/JICHCTBHE B MPHUPOJIC.
2.2.2. OnuceiBaeT CBOM HAOMIOACHNUS B3aMMOCHCTBHSI B IPUPOJE.
3.1.2. IIpoBOAUT IPOCTHIE IKCIIEPUMEHTHI U TIPEJICTABIISET PE3YIbTATHI.

OBIIEE KOJIMYECTBO YACOB 110 PA3AEJLY: 8YACOB

MAJIOE CYMMATHBHOE OIITEHBAHMUE: 2 HYACA
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YPOK 25/ TEMA: B3BAUMOJIEHCTBHE: BO3JIEVICTBUE
IHNPUKOCHOBEHUEM
2.2.2. OniceIBacT CBOM HAOIIOACHUS B3aWMOILEHCTBHS B
IpUpoze.
s 3.1.2. IIpoBOIUT MPOCTHIE SKCIEPUMEHTHI U IPEACTABISIET
Pe3YJbTaTHL.

o KOMMeHTI/IpyeT Ha IMPUBCACHHBIX IpUMEpax 13 HOBCGI[HGBHOﬁ
KHU3HNU Ha6J'I}O}IaeMLIC B3aHMOHeﬁCTBHH,

o HpOBOI[I/IT IIPOCTBIC UCCIICAOBAHUA BSaHMOZ[eﬁCTBHﬁ,
NOJIy4a€MbIX B PE3YyJIbTATC MPUKOCHOBCHUA.

e Pemmaer MMPOCTBhIC KAUYCCTBCHHBIC 3a1a4X I10 TEMC.

PE3YJIbTATBI
OBYYEHUA

Jns Havanma yd4eHWKaM MOXKHO 3a7aTh BOMPOCH O KaKOM-THOO SIBICHUH TIPH
CTOJIKHOBCHHH, HAITPUMEDP, YJIap 1o Msuy B ¢yTOoIie niu BoJieiidbone. Hapsimy ¢ aTum,
11eJIeco000pa3Ho HCIIONIb30BaTh TEKCT W COOTBETCTBYIOIIWE BOIPOCHI, JaHHBIE B
y4eOHHKeE.

) Lens uccnenopanus «B3anmopeii-
CTBHE JBYX TEJCKEK» 3aKIIOYacTCS B
TOM, YTOOBI CPaBHUTH B3aWMOJCHCT-
BHE JIBYX OJJMHAKOBBIX TEIEKEK. BHU-
MaHHe YYEHWKOB JIOJDKHO OBITH Hall-
pPaBIEHO HA PACCTOSHUE, HA KOTOPOE
OTHATWINCh TEJIECKKH OT METKH. 3ac-
JMYIIUBAIOTCS BO3HUKIIHE THUIIOTE3bI
YYaIUXCsl TOCTIE MPOBEACHMS JKCIIE-
puMenTa. OOCyKAeHUE MOXXHO TMOC-
TPOUTH Ha OCHOBE BOIPOCOB, JIAHHBIX B yucOHUKe. B mporecce Gecenbl MOXKHO HcC-
TTOJIB30BATh TUIAKTHICCKIE KapPTOIKH.

1 HoBas undopmarius, 1aHHas B yueOHUKE, 3aUUTHIBACTCS YUCHUKAMH B KJIacce,
00Cy’XKIar0TCsl BOSHUKAIOIIME BOIIPOCHL. 3aTe€M Ha pa3IMYHBIX MpHUMepax 0000mIaroT-
Cs BBICKa3aHHbIC YUYCHHUKAMH THIIOTE3bl O MOHITHHU «B3aUMOACUCTBUS». BHUMaHuE
YYEHUKOB CJIelyeT OOpaTUTh Ha TO, YTO (PU3UUECKHE SBIICHHS BO3HUKAIOT B PE3yIIb-
Tare B3aUMOJCUCTBHSI MEXKIY TEIaMH, W YTO B3aMMOJCHCTBHE MOXXET OCYIIEeCTB-
JISATHCS KaK KacaHWEM TeJ JpyT JApyra, Tak U 0e3 HEero.

() Urpa «Tup», mpeasioxkeHHas I HCCIEI0BAHNS, BEITIONHAETCA Ha dTane «[Tpu-
MEHEHHE TOJyUYeHHBIX 3HaHWW». {7 MOBBIMICHHWS] WHTEpeca YYaluxcs YCIOBHSA
UTPBl MOKHO HECKOJIBKO M3MEHUTH: IMMOOCIUTENIEM WUTPHI OyIeT CUUTATHCS YUCHUK,
KOTOPBIA OJHHM YJapOM CMECTHT HauOOJIBbIIEE YNUCIIO MIAPUKOB. Y UYCHUKH JOJDKHBI
CIeNaTh BRIBOJI: IBIKEHHE IAPUKOB IMPOUCXOINT B PE3YJIbTATE HX B3aUMOICHCTBHS.

Ha srame «IIpoBephTe CBOM 3HAHUS» yUaIIAECs HA OCHOBE MPEIIIOKCHHBIX BOTI-
POCOB U 3aJIaHUM 3aKPETUISIOT CBOY 3HAHUS O B3aMMO/ICHCTBUU TE.

Ha srane «IIpoekT» ydaiuecs: B KauecTBE JOMAIIHETO 3aJaHuUs MOArOTABIUBAIOT
3cce M0 B3aWMOJICHCTBHUIO Ha OCHOBe cKka3zku «Pemka». B acce MOXHO MOnpOCHTH
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00BSICHUTD, U3BJICUCHHUE JICTIOM pely Kak Gu3nveckoe sBIeHNE, H OOBICHUTD, KAKHE

MIPEIMETHl B3aUMOJIEHCTBYIOT APYT C IPYTOM.
OuennBaHue WM peduiexcusi. YUUTeNb Ui OLEHKH CTEHNEHU JOCTHKEHUS

y4eOHBIX 1ejell Ha ypOKe MOXKET BOCHOIb30BAThCS CICAYIOMINMHI KPUTEPHIMH.
Kpumepuu oyenusanus: KOMMEHTHPYET, HCCIASAYET, PEIIAET 3a1a4H.

I ypoBenn

II ypoBeHb

I1I ypoBeHb

IV ypoBenn

[IpuBoauT nprMepbI 13
MOBCEIHEBHOM KHU3HU O
HaOJIIOIAEMBIX B3aUMO-
NIEHCTBUSX, HO UCIIBITEI-
BaeT TPYIHOCTH B HX
KOMMCHTHpOBaHI/II/I .

IIpuBoauT npumeps! u3
TIOBCETHEBHOM XKNU3HH O
HaOII0TaeMBIX B3aHMO-
JICHCTBUSX, HO KOMMEH-
TUPYET UX C IOMOIIBIO
YUHUTEIS.

B ocHOBHOM npaBUIIbHO
MIPUBOTUT MPUMEPHI 13
TOBCEIHEBHOM KH3HH O
Ha0JII0ITaEMBIX B3aUMO-
JEACTBHUSX ¥ KOMMEH-
THPYET HX.

[IpaBunbHO PUBOAUT
HpUMEpHI 13 TOBCE-
HEBHOH XWU3HU 0 Ha0-
JIIOlaeMbIX B3aUMOJIeil-
CTBHSIX U KOMMEHTUPYET
Hx.

I/ICHblTbIBaeT prllHOCTI/I
B IIPOBEJICHUH MTPOCTHIX
HCCIIeIOBaHUI B3aUMO-
NIEHCTBUS, TIOTYIaeMOTO
B pe3yJIbTaTe KacaHMs.

[Ipu nomomu yuurens
MPOBOJHUT MPOCTHIE HC-
CIIEZIOBaHUS B3aUMOJCH-
CTBHSI, TIOJTy4aeMOTO B
pe3ynbTaTe KacaHHs.

B ocHOBHOM npaBUIIBHO
MPOBOJHUT TPOCTHIE UC-
CJIeIOBAaHMS B3aUMOJICH-
CTBHS, TIOJTy4acMOTO B
pe3yibTaTe KacaHusl.

[IpaBuiibHO IPOBOAUT
MPOCTHIE HCCIIEIOBAHUS
B3alMOJAEHUCTBUS, M10JTY-
9aeMoro B pe3yJIbTaTe
KacaHHs.

C TpyaoM pemaet
KAa4YE€CTBCHHBIC 3aJa4u

110 TEMC.

Pemraer kaduecTBeHHBIC
3aJla4yM 1o TEME C
ITOMOIIBIO YUUTEJIA.

B ocHOBHOM npaBUJIBHO
penacT Ka4€CTBEHHBIC

3aa4u 1o TEME.

Pemaer kauecTBeHHBIE
3a1a4u 110 TEME.

YPOK 26 / TEMA: TPABUTAIIMOHHOE B3AUMO/JIEMICTBHUE —
COJIHEUHAS CUCTEMA

MOACTAHIAPTBI

PE3YJIbTATBI
OBYYEHUS

2.1.2.
2.1.3.

PaznmuaaeT popmbr MaTepum.
OnmuceIBacT B MPOCTEHINIEM BHIE CBOM HAOIIOACHUS,

oTHOCsIHECS K (popmaM MaTepun

2.2.1.
MIPUPOJIE.
2.2.2.
MIPUPOJE.

PaznuuaeT cBsA3aHHBIC CHCTEMBI U BBaHMOI[EﬁCTBHe B

OnuchIBaeT CBOM HAOJIIOLECHUS B3aUMOJIECHCTBHUSA B

e KoMMeHTHpYeT MpPOHCXOISIINE B IPUPOJIE B3AUMOACHCTBH
MIPY TIOMOIIY (PU3UUECKOTO MOJISL.

e [IpencraBnsier B3aMMOJCHCTBHS, HAOIIOJAEMBbIE MEXKILY
TEJIaMU, UMEIOIIUMU Maccy, TOKa3bIBAIONINE CYIIECTBOBAHNE

TrpaBUTAllUH.

e O0BscHsAET BO3HUKHOBEeHHE COJIHEYHON CUCTEMEI B
pe3yibTaTe rpaBUTAIMOHHOTO B3aUMOACHCTBHUS.
e Pemraer mpocThle KAYECTBEHHBIE 33aUu TI0 TEME.

Ha sToM ypoke yuariuecst ofy4atoT epBOHauaIbHBIE CBEICHHS O TPaBUTALIOHHOM B3a-
MMOJICHCTBUN — PUTSDKEHUH MEXKJTy TeJaMH, 00JIaarolMu Maccoil. OHM TOJTy4aroT HH-
(opMalyio o TOM, YTO 3TO B3aUMOJICHCTBUE TIepeaeTCsl MPH MOMOLIY TPAaBUTAIIMOHHOTO
nosist. JI1st BOSHUKHOBEHUS! Y YYaIUXCSl IOHSATHH O «TPaBUTALIOHHOM B3aUMOACHCTBHI
U «TPaBUTALMOHHOM IIOJIe» HCHOJB3YIOTCS HpeacTapieHuss o CONHEYHOH cHCTeME,
cucteme 3emisa — Jlyna u cicteme 3eMiIa — Tela Ha e TIOBEPXHOCTH.
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OOBIYHO YYEHHKH MPOSBIIAIOT OOJNBIION MHTEpEC K SBICHHSM, IPOHUCXOIIINM B
KOCMOCE, ¥ B3aMMOJICWCTBHIO 3eMJIH C JIPYTUMH TUTAaHEeTaMH. J[J11 MOTHBAIN MOKHO TIPO-
JIEMOHCTPUPOBATH ()parMeHThI U3 hunbMa «BoseOHbIi xanaTy, koraa Pamma u 3emdupa
COBEpILIAIOT MyTeniecTBre Ha JIyHy. {715t AeMoHCTpanyy QuibMa Ha TYPELKOM SI3bIKE
MO>XHO BOCITOJIB30BAaThCSI HUKETIPUBEICHHBIM afpecoM: www. youtube. com/ watch?
v=dcnkJnHISG4. 3aTeM 1mosie3HO OpPraHn30BaTh 00CYKJICHNE HA OCHOBAHUH TEKCTa U
BOIIPOCOB U3 YUeOHHKA.

=) Ha srom srtane Bemonmsercs uccnenoBanue «M3ydaem ConHEUHYIO CHCTEMY».
VYYEeHHKH CpPaBHUBAIOT BpAalIEHWE KOJIbLIA BOKPYT PYYKH C BpalleHHEM 3eMII BOKpPYT
Connua. Ilpu nposeneHnn o0Cy>XaeHUs UCCASIOBAaHMS 0000IIAl0TCs] MHOTOUUCIICHHbIE
TUTOTE3bI, IPETIOKEHHBIE YYCHUKAMH, F CAMbIE HHTEPECHBIE OTMEYAIOTCS Ha JIOCKE.
(3 Yuenuku, ucnosnn3ys mMetonsl «UTeHHe ¢ OCTaHOBKOi», «Inserty wiu apyrue
TEXHOJIOTHHU YTEHHsI, 3HAKOMSITCS C MaTepranamMu u3 yueOHuka. OHH 1eNaloT ClieaAyIo-
IIME 3allUCH O IPOYUTAHHOM MaTepHae: a) MeXy BCeMHU TEIaMH, HAUYMHas C YaCTHLL
Y KOHYasi HeOECHBIMHU TEJIaMH, CYIECTBYET I'PaBUTAIIHOHHOE B3aUMOJICHCTBHE;
b) 3T0 B3auMoOAeHCTBHE XapaKTepU3yeTCsl NPUTSDKEHUEM; C) B3aUMOJICHCTBUE Tiepe-
JaeTcsl MpH MOMOIIM rpaBuTanoHHoro noius; d) CosHie, UMeIolIee TUIaHTCKYIO
Maccy, IPUTIATHBAas Tena (TUTaHETH  aCTePOHIBI) ¢ OoJiee Maloi Maccol, 3aCTaBiIsIeT
UX BpalIaThCs BOKPYT ce0s M HE MO3BOJISIET UM YIS THCA.
ITocne o3HaKOMIICHUS] YUCHUKOB C TEOPETUUECKOW HMH(pOpMAaLUeH, UM cieqyeT 00b-
SICHUTB, IOYEMY B IPOBEJICHHOM HCCJICIOBAHUM, HECMOTPS Ha TO, YTO Bpaliaromnieecs
KOJIBIIO IMBITAIOCH MPUTIOJHSTH CTAKaH CO CTOJIA, CTaKaH, B Pe3yJIbTaTe MPUTSKCHUS
3eMHOro 1mapa, OT MOBEPXHOCTH CTOJIa HE CMOT YAAJIHUTHCS.
() B xauecTBe TOMAIIHETO 3aaHUs TPEUTOKEHO BHIONHEHHe mpoekTa «IIpocMoTp
mynbTuineMa «Quantum Ray (kBanTOBBIN Jy4)». st yyamuxcst OyaeT mHTepeceH
3TOT (WM, TJie ONUChIBaeTcs criaceHne TaneT COJHEYHOH CUCTEMBI OT 3aXBaTa.
MOXHO TPEASIOKHUTh MOATOTOBUTH 3cce Mo 3ToMy (uiemy. Jns memoHcTpanmu
¢uIEMa Ha TYPELKOM S3BIKE MOKHO BOCITOJIB30BATHCS HUXKENPUBEACHHBIM apECcOM:
(http://cizgifilm  karakterleri.com/quantum-ray/quantum-ray-filmleri/quantum-ray-
turkce -karamel-tv — cizgi -filmi-izle/kisim1).
B koHI11e ypoka paboure JHCThl COOMPAIOTCS M TOMENIAIOTCS B TOPTQOINO KAKIOTO
yYEHHKA.

OuennBanue Win pediekcusi. Y IuTEINb 15 OIICHKH CTETICHU TOCTIKCHUS yae0-

HBIX LeJIeH Ha YPOKE MOXKET BOCIIONB30BaThCs CIIEAYIOIIUMH KPUTEPUSIMH.

67



I(pumepuu OYyeHusaruAi. KOMMCHTHUPYCT, NIPCACTABJIACT, O6BSICHHCT, peliacT 3agaquu.

I ypoBens 11 ypoBeHb 111 ypoBeHb IV ypoBensb
HcnsiteiBaeT TpyaaoctH |C momormslo yaurenst (B ocHoBHOM mpaBmiisHO |[IpaBrisHO
B KOMMEHTUPOBAHUU KOMMEHTHUPYET KOMMEHTHPYET B3aUMO- |KOMMEHTHPYET

B3aUMOJICHCTBUS B
IPUPOJIE TOCPEICTBOM
(U3MYECKOro MOJIS.

B3aUMOJICHCTBHEC B
MPUPOJIE TOCPEICTBOM
(bHU3UIECKOro MoJsl.

JeHCTBUS B IPUPOJIE
IIOCPEACTBOM
(bH3MIECKOro mosl.

B3aUMOJICHCTBUS B
HPUPOJIE TOCPEICTBOM
($U3MYECKOro MoJsl.

C TpyZIoM mpencTaBisieT
CYIIIECTBOBAHUE MEKLY
TenaMu, 00J1aIafoIIIMU
MaccoM, rpaBUTaIlUOH-
HOTO B3aMMOJIEHCTBUSI.

C nOMOUIBIO yUUTEIS
TIPEACTABIISAET CyIIec-
TBOBaHHE MEXIy Tena-
MH, 00JTaJal0IMHU Mac-
COH, rPaBUTALUOHHOTO
B3aMMOJICHCTBHUS.

B ocHOBHOM npaBUIIbHO
MPEJCTaBISIET CyIIec-
TBOBaHUE MEXY Tela-
MM, 00J1aJaI0IUMU
MacCoii, TpaBUTALUOH-
HOT'O B3aUMOJICHCTBHUS.

[IpaBusbHO mpencTas-
JISIET CyIIeCTBOBAaHHE
MEXy Tenamu, obnana-
IOIIMMHU Maccoi, rpaBu-
TaI[IOHHOT'0 B3auMoei-
CTBHSI.

C TpyzmoM 0OBsICHSIET
BO3HHKHOBeHHE Coul-
HEYHOM CUCTEMBI B pe-
3yJIbTaTe TPaBUTALIMOH-
HOTO B3aUMOJCHCTBHSL.

C noMOUIbIO yUUTENS
00BSCHSAET BO3HUKHOBE-
Hue COTHEYHOMH CHCTEMBI
B pe3yJIbTaTe TPaBUTAIIU-
OHHOTO B3aMMOJICHCTBYSI.

B ocHOBHOM npaBUIIBHO
00BSICHSIET BOBHUKHOBE-
are COIHEYHON CHUCTe-
MBI B pe3yJIbTaTe TPaBU-
TAalMOHHOTO B3aMMO-
JIeHCTBHS.

[IpaBuiibHO OOBsICHAET
BO3HUKHOBeHHE CostHed-
HOM CHUCTEMBI B pe3yJib-
TaTe rPaBUTAIOHHOTO
B3aMMOJICHCTBUSL.

HcrbIThIBaET TPYAHOCTH
TPY PELIEHUH TIPOCTHIX Ka-
YECTBEHHBIX 3a/1a4 110
TEME.

Pemaer npocTele kauec-
TBEHHBIE 33/1a4H 10 TeMe
C TIOMOIIBIO YUHUTES.

B ocHOBHOM npaBUIIBHO
pelaeT npocThie Kavyec-
TBEHHBIE 33/1a9H T10
TeMe.

Pemaer nmpocTsle kauec-
TBEHHBIE 33/1a4H 110
TeMe.

YPOK 27 / TEMA: QJEKTPUYECKOE B3AUMOJENCTBUE

TMOACTAHIAPTBI

PE3YJIBTATBI
OBYYEHUA

1.1.1.

QJICKTPOMArHMTHBIC SABJICHUA.

2.1.2.
2.2.1.
TIpUpOIE.
2.2.2.
MPUPO/IE.

Paznugaer popmbr MaTepuu.
PaznuyaeT cBsA3aHHBIE CHCTEMBI 1 B3aUMOJICHCTBUST B

Paznuuaer MEXAaHHUYCCKUC, TCIIIIOBBIC U

OnuckeIBacT CBON Ha6J'I}O,Z[€HI/I$I B3aHMO,Z[€fICTBPIS[ B

o OOBsCHSIET npeacCTaBJICHUA 00 QJICKTPpU3alliU BCUICCTB.
L4 Hpe,[[CTaBJIS[CT B IIPOCTOM BHU/IC HaGJ’HO,Z[CHI/IH (I)I/ISI/I"IGCKOFO

TI0JI4.

L4 Ha6n10)1aeT B IMPOCTBIX OIbITAX B3aHMO)I€I7[CTBPIC MCKIY
HadJICKTPU30BAHHBIMU TEJIAMHU ITPU IIOMOIIH JJIEKTPUICCKOTO

T10JI4.

e Pemaer IIPOCTHIC 3a/1a4H 110 TEME.

I/I3BCCTHO, YTO BCC DJICKTPHUYCCKHUE SABJIICHUA — O3TO PE3YJIbTAT BSaHMOHeﬁCTBHH
QJICKTPUYCCKUX 3apsAJ0B U HADJICKTPU30BAHHBIX TECJI, U 3TO B3aHMOI[CI>iCTBPIe oCyuIec-
TBJIACTCA SJICKTPUYCCKUM I10JICM. HOSTOMy pcam3anys BbIIICYKAa3aHHBIX CTaHAApP-
TOB UT'PACT BA’KHYIO POJIb.
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Otanm MOTHBallMM MOXKHO pEajiM30BaTh Pa3HBIMH HHTEPECHBIMH BOIIPOCAMHU.
O3HaKOMUMCSI OJTHMM M3 HHUX: IPUHECTH B KIIACC HECKOJIBKO HAITOJHEHHBIX BO3JIyXOM
BO3AYIIHBIX IIAPUKOB PAa3HOTO IBETa M TOMPOCHUTH JABYX YYCHHUKOB (MalbUMK U
JIeBOYKA), OTEPEB ATH LIAPUKH KYCKOM TKaHHU, NIPUOIM3HUTE UX K CTeHe. Bricmymm-
BAIOTCSI TUTIOTE3bI YICHUKOB O TIPUYMHE MPUITUITAHUS [IIAPUKOB K cTeHe. iHTepecHbIe
THITOTE3bI 3AIMCHIBAIOTCS HA JIOCKE U 1eNIeCO00pa3HO COXPAHUTh UX J0 OOBICHEHHUS
TEMBI.

(2) Ha >rane nccnenopanus «Kak Tema
JEUCTBYIOT IPYT HA IPYTa» BBIIOIHS-
ercst akcniepuMeHT. Llenp — wccneno-
BaTh MPUYMHY BO3HUKHOBEHHS B3aMO-
JICUCTBUSL B PE3yJIbTaTe TPEHUS TeEll,
TIPUTSDKEHNST U OTTAITKUBAHUS MEXKITY
HUMH. YYCHUKH BBITOJTHSIOT 33/IaHUE C
BO3IYIIHBIMU Inapukamu. Habmonae-
MBIE UMH SIBJICHHS 3aITUCBHIBAIOTCS B pa-
Oounmx  sjmcTKax.  BosHuKaromme
MpoOIIeMHBIE BOIIPOCHI 3aCTaBJISIOT YICHUKOB 3aIyMaThest Haj HUMU. Ha aTom ararie BbI-
TIOJTHSFOTCSE 00MEH 1 00cy K1eHne nHpopMarn. O0CyKICHHUE 3aIaHUS MOYKHO TIOCTPOUTh
Ha OCHOBE BOIIPOCOB, JIAHHBIX B y4eOHHKe. 11 yY9eHWKOB OCHOBHBIM IPOOJIEMHBIM
BOIPOCOM SIBJISIETCS BOTIPOC: «B KakoM COCTOSIHUH JIBa IapHKa OTTATKHBAIOTCS, & B KAKOM
— IPATSTUBAIOTCS?». J{JIs IpaBIIIEHOTO HANPABJICHHSI MBICTICH YYaIUXCs LIeNIecoo0pasHo,
WCTIONB3YS TIONyYEHHBIE TIPEK/IE 3HAHUS 00 AIISKTPUIECKOM 3apsiie, MOJIOKUTENBHBIX U
OTpHIIATENLHBIX HOHAX, MPOBECTH Oecely, TeM CaMbiM O0ECIICYUTh BHYTPHUIIPEIAMETHYIO
WHTETPALUIO.
() Yuammecs, HCIONb3ys pa3HbIe TEXHONOTHH YTEHHS, MOTYT O3HAKOMHTECS C TEOPETHYEC-
Kol nH(popMarrei. Y cBoeHre HOBOH HH(OpMaIK MOYKHO OpraHU30BaTh M B Tpymmax. s
SKOHOMHMH BPEMEHH JIMZIEPhl TPYMI BBICTYNAIOT C MPE3CHTALMSAMH 00 3JIEKTPUYECKOM
3apsizie, TIOJIOKUTENBHBIX M OTPUIIATENHHBIX MOHAX, HAAIEKTPH30BAHHOCTH TEN TPEHHUEM,
aneKTpudeckoM mosie. OHU OOBSICHSIIOT, TTOYEMY MPH HadIeKTPH30BAHHOCTH OJTHOUMEHHBI-
MH 3apsiIaMy LIAPUKH OTTAIKHBAIOTCSL, a IPX HAdJIEKTPHU30BAHHOCTH Pa3HOUMEHHBIMH 3ap-
SIIAMU — TIPUTSATHBAFOTCSL.
(2) B pasnene «IIpuMeHenue MOMyUEHHBIX 3HAHHID BBHIMONHAETCA HCCIIENOBAHHE
«ITonBrxHbIe OyMaxxkwy». [locie BBRITONHEHHS 3a/1aHKsI YYCHUKHU 0e3 Tpy1a OOBSICHS-
10T, OCHOBBIBSICH Ha TCOPETHUYECKHX 3HAHUSIX, MIPUYMHY MPUTATUBAHHUS KYCOYKOB
OyMaru K pydke, IIOTepTOH O BOJOCHI.

B KkauectBe JIOMalHEro 3a/iaHWs YYCHHKaM MOYKHO TOPYYHThH BBIMOJHEHUE Pa3HBIX
MPOEKTOB. Hanpumep, MOIroToBUTS cce 1Mo HUKEPUBECHHBIM SIBJICHHSIM 1 X IPUUMHAX:

1. Y nap MonHUM MEXIy ABYMS 00JlaKaMM WIIM MEXILy 001aKOM U I€PEBOM.

2. Bo3HukHOBeHHE HEOONBIINX WCKP MpPH MOTIAKUBAHUHM KOTEHKA, CHUMAaHUU
HIepCTSHON pyOallky, pacyecbIBAHUHU BOJIOC.

OuennBanue uiau peduiekcusi. YUUTENIb Ul OLUCHKH CTEHECHU IOCTHKECHHS
y4eOHBIX IIeJIe Ha YPOKe MOXKET BOCITOJIb30BaThCS CIEAYIOUIMMH KPUTEPUSIMHU.
Kpumepuu oyenusanus: 00BSICHSET, IPEACTABISCT, HAOIIOACT, PEUICT 3a/1a9H.
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I ypoBensn 11 ypoBenb 111 ypoBennb IV ypoBensn
C TpyznoM oOBsICHIET C momorpro yanterst 00b- |B ocHoBHOM npaBuinbHO ([IpaBuibHO 00BsICHSIET
HadJIEKTPH30BAHHOCT  |SICHSET HAYIEKTPI30BaH-  |OOBACHAET HAMICKTPH-  |HAIIIEKTPU30BAaHHOCTD
BEILECTBA. HOCTB BEIIIECTBA. 30BAHHOCTB BEIECTBA.  |BELIECTBA.
C tpynom npezcrasiseT |C nomorpto yuutens (B ocHoBHOM npaBuisHO |IIpaBunsHO
CBOM HAOJIO/ICHHS 32 TpeCTaBIsAET NpeJICTaBIIsET CBOU MpeCTaBIsAET CBOU

(hU3HIECKUM TOJIEM.

HabOroneHus 3a Gpusn-
YECKHMM HOJIEM.

HaOIroeHNs 32
(PU3UYECKUM TOJIEM.

HaOJIrOIeHNS 32
(hU3HYECKUM MOJIEM.

C TpyZOM OIKCHIBAET
HAOII0JCHUS 32 B3aUMO-
JIEHCTBHEM MEXTY
HanJIEKTPU30BAHHBIMU
TelnaMH IT0CPEICTBOM
3IEKTPUIECKOTO OIS,

C noMOIIbIO yUUTEISt
OIIMCHIBACT HAOIIOCHUS
3a B3aHMOJIEHCTBHEM
MEXJly HadJIeKTPU30BaH-
HBIMH TeJIaMH [IOCpea-
CTBOM 3JIEKTPUYECKOTO
TIOJISL.

B OCHOBHOM IPaBUIILHO
OIKCHIBAET B IPOCTOM
BHJIE HaONIONEHMS 3a
B3aUMOJEHCTBHEM MEXK-
Iy Ha’JICKTPH30BaHHbI-
MH TeJIAMH TTOCPEICTBOM
SIIEKTPHYECKOTO OIS,

[MpaBUIBHO ONHCHIBAET
POCTOM BHJle HAOI0-
JIEHHS 32 B3aUMOJICH-
CTBHEM MEXTy HadJICK-
TPU30BAaHHBIMH TEIaMU
MOCPEICTBOM JJIEKTPH-
YECKOTO IOJIS.

w

HcnsITIBaET TPYAHOCTH
TIPH PEIIeHUH MIPOCTHIX

3ajia4d 110 T€ME.

Pemaer TPOCTBIC 3aJa491
110 TEME C IIOMOLIBIO y1H-
TCJIA.

B ocHoBHOM NIpaBUJIBHO
peuraeT NpoCThIC 3a/1a9n
110 TEMC.

[paBuibHO pemnraeT
HPOCTHIE 3a1a9H 10
TEMe.

YPOK 28 / TEMA: MATHUTHOE B3AMMOJENCTBUE

MOACTAHIAPTBI

PE3YJIBTATBI
OBYYEHUS

«MarHuTHOC BBaHMOHeﬁCTBHe)), «MarHuTHoe 1oje». Tak Kak HCCIICAOBAaHUs HA JaHHOM

1.1.1.

QJIECKTPOMArHUTHBIC SIBJICHUS.

2.1.2.
2.2.1.
MIPUPOJIE.
2.2.2.
MIPUPOJE.

Paznugaer hopmbr MaTepuu.
PaznuyaeT cBsA3aHHBIE CHCTEMBI  B3aUMOJICHCTBUE B

Pazmaaer MCXaHHYCCKHUEC, TCIIIIOBBIC U

OnuceIBacT CBOU Ha6J'I}0I[eHI/IH B3aHMO}ICﬁCTBHﬂ B

o KOMMGHTI/IpyeT mpeACTaBJICHUEC O IPUPOJHBIX U
HUCKYCCTBCHHBIX MAarHUTHBIX CBOICTB BCIICCTBA.
L4 Hpe}ICTaBHﬂeT B ITPOCTOM BHU/JIC Ha6J'IIOZ[eHI/IH O MarHuTHOM

oJie MaTCpun.

e HaOmomaeT B TIPOCTBIX OIBITaX BO3HUKAIOIICS B3aUMOJICHCTBUE
TIPA IOMOIITA MAarHUTHOT O TTO0JIA.

e Pemaer IPOCTHIC 3aJ1a49H 11O TEME.

‘V4eHUKH B 3TOi TeMe MOJIy4aroT OGI.L[CG MpEeACTAaBJICHUC O TAKUX NMOHATHAX, KAK «MarHuT»,

YPOKE HECJIOKHBIC, YHCHUKHN X MOT'YT BBIIIOJIHUTE CaMOCTOATEIILHO. HCCMOTpﬂ Ha TO, 4TO

OOJBIINHCTBO ydaluxcsd 3HaKOMbI C KOMITACOM, OHU BCE€ PABHO UCIIBITHIBAIOT TPYAHOCTU

npun O0OBSICHEHUHI IMPpUYKUHBI HATIPABJICHHOCTHU CTPEJIOK KOMIIACa K IOJIH0CaM 3emm. B

TIOMOIb YYalUMCs HAITOMUHACTCA SOKCIIEPUMEHT, C ITOJIOCOBBIM MarHuTOM HpOBC}ICHHBIﬁ

VMU Ha TIEPBOM YPOKE.

A Hauunas YPOK, MOXXHO BOCITIOJIb30BAaThLCSI MArHUTAMU. HaanMep, IMOMECTUTh MarHuT

o JIMCT 6yMaFI/I Tak, YTOOBI €r0 He OBbLIO BHUJIHO YYCHUKAM. 3aTCM, PacIiOJIOXKB JKECJIC3-

HBIC CKPEIIKKM Ha ITOBCPXHOCTH 6yMa)KHOFO JINCTa, Ha4aTb WX JBUIaTb IIPU TTIOMOIIHA
MarauTa. O TpHYMHE IBIDKEHUSI CKPENoK MOXKeT ObITh 3amaH Bompoc. [locre grore

1IeTIeCO00Pa3HO OPraHN30BaTh 00CYK/ICHHE HA OCHOBE TEKCTa U BOIIPOCOB U3 YUCOHHKA.
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(3) Ha sToM 5Tamne yueHHKH BBIMONHAIOT HcCie0BaHue «MarHUTHOE B3aMMOJIEH-
cTBUE». B mepBoi wacTm mcciemoBaHUs ydamipecs HaOI0AaroT NPUTSHKEHHE KaH-
LEISPCKUX CKPENOK IMOCTOSIHHBIM MarHUTOM, a BO BTOPOI 4aCcTH — B3aUMOJCICTBUE
MarHUTHBIX CTpeNoK. Tak Kak JUlsl yUEHUKOB MPUTSKEHUE WM OTTAJIKUBAaHUE Mar-
HUTHBIX CTPEJIOK OY€Hb HHTEPECHO, TO OHU VI OOBSCHEHUS 3THX SBJICHUH BBIABUIA-
10T pa3inyHble TUMoTe3bl. Jlo o3HaKoMJIeHHs ¢ HOBOW MH(opMaimel, HCHoib3ys
BHYTPUIIPEMETHYIO HHTETPALMIO, LEeCO00Pa3HO HAMOMHUThH ydallUMCs HcCie-
noBaHHe «OmpeneNeHne 0XKHOrO MONI0ca 3eMIN», BBIMOJIHEHHOE UMM Ha TIEPBOM
ypoke pazjena | Ha stane «IIpuMeHeHue MOTYyUYEeHHBIX 3HAaHUW». BhicoymuBaoTcs
TUIIOTE3bl YUEHHUKOB O CBSA3U MEX]y 3TUMH UCCIIENOBAHUSIMMU.

VYyamuecs, UCHONb3YS pa3HbIE TEX-
HOJIOTHUH YTEHHS, MOTYT O3HAKOMUTHCS C
TEOPETUICCKAM MaTepHaAIOM M3 y4eO-
HuKa. OJHOBpPEMEHHO MOKHO TIpojie-
MOHCTPUPOBATh 3apaHee IMOArOTOBJIECH-
HblE claiapl U pucyHkd. [locne o3Ha-
KOMJICHHSI C HOBBIM MaTepHaIoM Mpoo-
JIEMHBIE BOIIPOCHL, BO3HUKIIIUE BO BPEMS
WCCIIEJOBaHNUS, TOJIBEPTaOTCs aHAIN3Y:
€O3/1aeTCsl NPEACTaBICHUE O TAKUX [TOH-
ATUSIX U ABJIEHUSX, KaK MPUPOJIHbIE (€CTECTBEHHbIE) U MCKYCCTBEHHBIE MAarHUTHI, KOM-
1ac, MarHUTHas CTPENKa, MarHUTHOE TI0JIE, CEBEPHBIN U F0XKHBIN MOJIFOCH] MarHUTHOTO
TOJIs1, IPUTSKEHUE U OTTAIKMBAHNE MAarHUTHBIX MOJIEH.

(2} Ha srtane «IIpyMeHEHHE IONy4YECHHBIX 3HAHMW» BBIIOJHACTCS HMCCICIOBAHHE
«Habnroienue JecTBUS MarHUTHOTO MOJis». [Ipu MCCIIEIOBaHUN CUIIOBBIX JTUHHIMA
MAarHUTHOTO IOJIS C TIOMOLIBIO XKEJIE3HBIX OIMUIIOK MOJIy4aeTCsl MHTEPECHAst KapTHHA.
Ecnu 1 BBIOMHEHUSI 3TOrO HCCIENOBAHUS B Kiacce HE OyIeT JOCTaTOYHOI'o
KOJIM4ECTBA MarHUTOB, TO YYUTENIb CaM MOXKET IIPOJEMOHCTPUPOBATH ATOT ONBIT. Tak
KaK 3TOT OIIBIT BHITIOJHACTCS] HA TOPU30HTAIBHOM MOBEPXHOCTH, TO U1 HAOIIOJCHUS
3a HUM HY>KHO PacIOJIOKUTh 3€pKaJI0 HaJ MIIOCKOCTBIO MOJ YTIIOM B 45°.

JAuddepenunupoBanHoe odyuenue. s ak THBU3AIMH yUAIINXCS C HU3KUM T10-
KazaTellsiMi 00y4YeHHUsI U C OTPaHMYCHHBIMU (PU3NYECKUMH BO3MOXKHOCTSIMH MOYKHO
3TO 3alaHHE HECKOJIBKO YIpOCcTuTh. Hanpumep, Hopy4uTh caenaTb NOMETKH B pabo-
YeM JIUCTE O BaXKHBIX HAOIIOICHHUSX.

JIs1 caMOOLIEHUBAaHUs YUYEHUKH MOTYT BBIIOJIHUTH 33JaHUS, JAHHBbIE B KOHIIE
TeMbl Ha 3Tane «IIpoBepbTe cBOM 3HAHMS». B 3THX 3a1aHUAX OT YUCHUKOB TpedyeTcs
YMEHHUE pa3auyaTh GU3HUECKHE I0JIsl, ONPENesTh NPaBHILHOCTh paboThl KOMIIaca,
HCCJEN0BATh XapaKTep MarHUTHOIO B3aUMOJIECHCTBHS.

OuenuBanue wian peduiekcusi. Yuurenb ISl OLEHKH CTENEHU IOCTHXKEHUS
y4eOHBIX Lejel Ha yPOKe MOXKET BOCIOJIb30BATHCS CICAYIOIINMHI KPUTEPHAMHU.
Kpumepuu oyenusanus. KOMMEHTHPYET, IPEACTABISIET, HAOMIOAAET, PEIIaeT 3aJa9u

I ypoBensn 11 ypoBenb 111 ypoBennb IV ypoBensn
HcnsiteiBaeT Tpyaaoctr |C momormsio yuurenst (B ocHoBHOM npaBmiisHO |[IpaBHIEHO KOMMEHTH-
B KOMMEHTHPOBAHHE KOMMEHTHPYET CBOE KOMMEHTHPYET CBOE
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CBOETO IIPECTaBICHUS O
CBOUCTBAX NMPUPOAHBIX U
HCKYCCTBEHHBIX MarHu-
TOB.

OpeaACTaBICHUC O CBOIi-
CTBax NPUPOIHBIX U HUC-
KYCCTBECHHBIX MarHUTOB.

NIpeaACTaBJICHUC O CBOIi-
CTBax MPUPOAHBIX U
HUCKYCCTBEHHBIX
MAarHuTOB.

pyeT cBoe Ipe/cTaBie-
HHE O CBOWUCTBAX MpHU-
POJHBIX U UCKYCCTBEH-
HBIX MarHUTOB.

C TpyZIoM mpencTaBiseT
HaOJII0ACHUS, CBI3aHHbIC
C MarHHUTHBIM TIOJIEM
MaTepHH.

C noMOIIBIO yuuTeNns B
MPOCTOM BH/IE MPE/ICTAaB-
JII€T HaOJIIOIEHUs, CBsI-
3aHHBIE C MATHUTHBIM
MOJIEM MaTepHUH.

B ocHOBHOM npaBUIIbHO
B IIPOCTOM BHJIE TIPE-
CTaBJIIET HAOIIOICHNS,
CBSI3aHHBIC C MarHUT-
HBIM T10JIEM MaTEepHUH.

[IpaBunpHO B pocTOM
BUJIE IIPE/ICTABIISET
HaOJIIO/ICHNS, CBSI3aHHEIE
C MAarHUTHBIM IIOJIEM
MaTepUHU.

HcrbIThIBaeT TpyTHOCTH,
HaOMoz1as B POCTBIX
OIIbITaX BO3HUKHOBCHHEC
B3aUMOJICHCTBUS IO
JIEHCTBHEM MarHUTHOTO
TIOJISL.

C OMOIIIBIO yUnTENTs HA0-
JIFOZIAeT B IIPOCTHIX OMbI-
Tax BO3HUKHOBEHHE
B3aUMOJICHCTBHS TTOT
JICCTBHEM MAarHUTHOTO
TIOJISL.

B ocHOBHOM npaBUIILHO
HaOJII0AaeT B MPOCTBIX
OIIbITaX BOBHUKHOBCHHUC
B3aUMOCHCTBHS IO
JIECTBHEM MarHUTHOTO
TIOJIS.

IMpaBuibHO HabIIOMAET
B l'lpOCTI:IX OIIbITax
BO3HMKHOBCHHUE B3aMMO-
JIEHCTBHS IO/ ICHCTBU-
€M MarHUTHOTO TOJIS.

HcnpiThIBaET TPYAHOCTH
B pEHICHUM IIPOCTBIX
3a7a4 110 TCMC.

Pewmaer npocteie 3a1aun
[0 TEME C MOMOILBIO
YUUTeNs.

B ocHOBHOM npaBUJIBHO
peuIacT NpoCThIC 3a/la4n
I10 TEMEC.

Pemaer nmpocTtele 3anaun
0 TEME.
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MAJIOE CYMMATHUBHOE OIIEHUBAHME -5

1. Kakas Tenmexka npuaeT B ABUKEHUE, €CIIH CKEUh HUTh MEXIY COTHYTOH
CTAJILHOU INTACTUHEI?

A)1,2,3u4 B)1,2u4 C) Tomeko3 D) 1,3u4 E) Tompko 4

2. Tloctpoiite mocienoBaTensHOCTh TuTaHeT COJIHEYHON CHCTEMBI B TIOPSIIKE
YMCHBUICHHUA UX MAacCC

3. Kocmuueckuii kopabib, OTIpaBiIeHHBIH Ha Mapc, TpUOIM3UBIIKCE K TUIAHETE,
HayaHaeT BpAIaThCs BOKPYr Hee MO ompeneneHHoN opbure. C KakuM HeOECHBIM
TerroM COJTHEYHON CHCTEMBI B 3TOM ClTydae KOCMUYECKUH KOpalib nMeeT OoJbIee
TPaBUTAIIOHHOE B3aUMOJICHCTBIE?

A) Comaniem B) IOnutepom  C) 3emneit D) Carypuom  E) Mapcom

4. Bokpyr Kakoro Teja CyIecTBYeT IeKTpHUecKoe mose?
A) IlpousBonsHoro Tena  B) Tonbko MONOKUTEIHHO 3apsKEHHOTO TEJa

C) He y kakoro tena D) Tonbko OTpHIIATENEHO 3apsHKEHHOTO Tela
E) [Ipon3BOIpHO 37E€KTPHUECKHU 3apsKEHHOTO Tena

5. K A_D

. CTEKIITHHOMY  TIOJIOXXHTEIBHO  3apsHKEHHOMY B
CTepXHIO A TpuOIMXKaeTcs CTEKISHHBIN cTepkeHb B. @ \
CrepxeHb A HauMHAeT [JBUTATbCA B HAIpPaBICHUH,

MOKAa3aHHOM Ha  PHCYHKE. Kakum  3apsgom
Ha’IIEKTPU30BaH CTEPKEeHb B?

6. Temo X mputsarnBaer mapuk M, moa-
BCIIICHHBIM Ha IIEJIKOBOM HUTH, TENO Xe Y
OTTAJIKUBACT MApUK N, MOJBEIIECHHBIN Ha
menkoBod Hutu. Kakue wH3 cieayrommx
YTBEP KICHUU SIBIISICTCS BEPHBIM?

A) 3apsn y o0ouMx MIAPUKOB TMOJIOXKH- I
TEJIbHBIN.
B) 3apsaa mapuka M mog0KATEIBHBIN, a 3aps mapuka N OTpHIlaTeILHEIN.
C) 3apsin y 000uX IMIapUKOB OTPHUIIATEIHHBIH.
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D) 3apsan mapuka M oTpuiaTeIpHBIN, a 3apsi mapuka N MOJ0KUTEITBHBIN.
E) 3apsin mapuka M oTpunaTenbHbIH, a IapuK N 3JIeKTPOHEHTPOIbHBIMN.

7. MarsHut nocepeanHe NpUTATUBAET KpaiiHue MaruuTel. OmnpeaenuTe motoca
KOHIIOM Maruurtos 1 u 2.

A) 1-nomoc S; 2— nomtoc S B) 1—- montoc S; 2— momoc N
C) 1—-mnomtoc N; 2— nomtoc S D) 1— momtoc N; 2— momtoc N
8. Maruut nocepeiiHe OTTAIKUBACT KpaiHue MarHuThl. ONpeaenuTe moskoca

KOHIIOM Maruutos 1 u 2.

A) 1-mnomoc S; 2— nomtoc S B) 1—- nomtoc S; 2— momoc N
C) 1—-mnomtoc N; 2— nomtoc S D) 1— momtoc N; 2— momtoc N

9. Uto BEpHO U3 JAaHHOTO (CTpeJIKaMU IIOKAa3aHO HallpaBJIeHUE ABUKEHUS Tel)?
A)1,3u4 B)tompko2 C)tompko3 D)3 u4 E)lu4

1) IS — |
3
2) I — — .

4)

BpoH3oBble MegaHble
KPOLLKM KPOLLKHM

10. ITokaxxuTe COOTBETCTBUE CTPEITKAMH.

O | Haubonee nanexo or ConHia

Mepxypuii | @

O | Haubosnbinas nianera
VYpan )

®) Hmeer HanbombIIyIO Maccy {
IOmuTep @

O| Camas 6muskas k ConHIy
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YPOK 30 / TEMA: MEXAHHUYECKOE JIBUKEHUE

1.1.3. T'pynnupyeT ABM>KEHUS 11O BUJAM.
1.1.4. OnnceIBaeT cBOM HAOIIOICHUS IPUPOIHBIX SBICHUH
IHNOACTAHIAPTBI Pa3HOTo Xapakrepa.
3.1.2. [IpoBOIUT MPOCTHIE SKCIEPUMEHTEI U IPEACTABIISIET
PE3YIbTaTHL.

o KoMMeHTHpYeT NepBUYHYIO HHPOPMAIHIO O IBIKSHHH TEJl B
pe3yibTaTe B3aUMOIEHCTBUSL.

e OnmCHIBaeT pa3HbIC ABIKCHHS B OBITY W IPHPOJE.

o Knaccupuuupyer Bl MEXaHHYECKOTO JBHKCHHS.

 [IpOBOUT MPOCTBHIE OIBITHI II0 MEXaHUYECKOMY JIBIDKSHHIO.

Haunnas 5Ty TeMy, y9eHHUKH UCCIEIYIOT HEKOTOPbIE BUABI ABM)KEHHUS, HAOII0JaeMble B

OBITY U IPUPOJIE, YUATCS UX Pa3IMYaTh U MOTYYar0T HH(POPMAIIHIO O IPUYHNHAX UX BO3HHK-

HOBCHMUSL.

PE3YJIbTATBI
OBYYEHUA

YPoKk MOXXHO HadaTh ¢ aKTUBHU3AITMH 3HAHMHA YICHUKOB O JBIDKEHUH. C 3TOH TIEITBIO
OIWH M3 YYCHUKOB IMPUITIAIIACTCA K JJOCKE. OcCTalIbHBIM JKe YYC€HUKaM MOYXHO 3a/1aThb BOII-
POCHI O TIPHU3HAKAaX, YKA3bIBAIOIIHUX Ha TO, IBMIKETCS YUSHHUK WITH HAXOIUTCS B COCTOSTHUN
TOKOs1. 3aTeM MOYKHO OPTraHM30BaTh 00CY’KICHHE TAHHOTO B Ha4aJle YPOKa TEKCTa U BOII-
pocoB. Hcnonb3yst MyJIbTUMEIUHHBIN IUCK MO (PU3MKE, MOXHO MPOAEMOHCTPUPOBATD
(HIEMBI O BUZIAX JBIDKEHNS, TIPOUCXOSAIINX B IPHPOJIE.

(2 B nepBoM mccnenoBaHuM paccMaTprBaeTcst BOMPOC «MOXKEM JIF MBI TIPEICTaBHUTh JIBH-
xerrie?» VcenemoBanys IPOBOAATCS 10 TpeM (hoTorpadrisiM — TIOCICIOBATEBLHO ClIeIIaH-
HBIM CHUMKaM COBPEMEHHOH (poToKamepoii, ¢ maTepBaoM BpemenH B 0,3 cek. Tak kak s
YUEHHWKOB WCCIIEZIOBaHMSI HEOPAMHAPHBL, TO OHM BBIIBHUTAIOT Pa3HbIE THIOTE3Bl. BrIomn-
HEHHE HCCIIeI0BAHM 11e5IecO00pa3HO OPraHnu30BaTh B ()OPME TPYIIIL.

OOcy>KeHue 3aJaHHst MOYKHO OPraHW30BaTh BHYTPH TPYIIIT WITH BCEM KJIACCOM. TIPOBECTH Ha
OCHOBE BOITIPOCOB, JJAHHBIX B YICOHHKE.

JuddepenuupoBannoe odyuyenue. [y odecrieueHns: akTUBHOTO Y4acTHsl yda-
IIUXCSl ¢ HU3KUMH TOKa3aTeNlsIMU O0yUYeHHUs WM C OTPAaHUYCHHBIMH (PU3NIECKIMH
BO3MOKHOCTAMU UX BKIIIOYAIOT B I'PYIIILY 6OJ'ICC AKTHUBHBIX y4YallluXCs.

() Vuenuku, uconb3ys pasHble METOMIbI UTEHHS, MOTYT O3HAKOMHTECS C TEOPETHUECKOM
uH(pOpMayen, JaHHOH B yueOHHKe, 0OCyKIas BO3HHUKAIOIIME BOIPOCHL. B 3T0 Bpems
MOYKHO OOpaTUTECS K 3apaHee MOArOTOBJIEHHBIM CllaiiiaM Wi poTorpadusiM 1o MeXaH!-
YeCKOMY JBIKCHHIO. YUCHHKH TOTY4YalOT MEPBOHAYAIBHYIO HH(POPMAIMIO O TaKnX
TIOHSITHAX KaK «MEXaHHIECKOE JBIKEHHEY, «TPACKTOPHSD, «IIPSMOJIHEHHOE IBIKESHHE,
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«KPHMBOJIMHEHHOE JIBHKCHHEY, «BPAILATS/ILHOE ABMKEHUEY, KKOJICOATETbHOS IBUKECHHEY,
«IIBHKCHHE TI0 OKPY>KHOCTEDY, «TOKY, «YTOPSIOYEHHOE JBYKeHHE». [10Kka3aB 1o kaxaomy
13 TICPEUKCIICHHBIX TTOHSITHI HECKOJIBKO Pa3HBIX MPUMEPOB, YUHUTENh CO3/IACT Y YUYCHUKOB
0OoJiee TOIHOE MPEICTaBIICHHE.

(®) Ha orane «IIpuMeHEHHE TIONYYEHHBIX 3HAHUI» ydYalMecs B COCTAaBE TPYIII
MPOBOJIST UccienoBanus «M3yunM fprkenne tena». OHU UCCIETY 0T, OTHOCUTEIBHO
KaKOro TeJjia TEJIeKKa MpoIiljia ONPE/ICIEHHOS PACCTOSHUE, U 110 KAKOH TPaeKTOpHH
COBEpIICHO JBIKeHHEe. Ha 3ToM ypoke He mpe/oaaraeTcs BBEJICHUE MOHSATHS «CKO-
poctey». OObsicHeHWe emy OyaeT maHo B crapmux kiaccax. OO6cyxneHue paboT
HPOOJIKAETCS MTPe3eHTAIMEl TuIepoB rPyNIL.

) Ha srane «[IpoBepbTe CBOM 3HaHMS» B TIEPBOM MCCIIEIOBAHHM BTOPOTO 3a/IaHUs
TpeOyeTcst ONpPEJIeNIUTh, CKOJIBKO BPEMEHHU OBLIO 3aTPayeHO Ha COBEPIICHHUE JIBMIKCHHUSL
310 BpeMs onpezensieTcs Tak: Ha Gotorpaduu BpeMst KKIOTO MOCISIYIONEro CHUMKA
coctapiser 0,3 c., TO €CTh TENO MEHSET CBOE IMoJIoKeHHe uepe3 kaxmeie 0,3 c. Utak,
PpeOCHOK Ha Kauelsix, MEHsIsl YeThIPE TIOJIOKEHHS, 3aTPAYUBaET BPEMsi, PaBHOE:
t=4x 0,3 c.=1,2 c., COOTBETCTBEHHO Beocuriequct =6 x 0,3 ¢. = 1,8 ¢., a aBBTOMOOMIIHCT

=2x03c.=0,6c.

OueHnBaHue WM pediexcus.

Vaurens A OOCHKKW CTCIICHU JOCTHIXKCHUS

Y4eOHBIX IIeJIe Ha YPOKe MOXKET BOCITOJIb30BATHCS CIEAYIOUIMMH KPUTEPUSIMHU.
Kpumepuu oyenueanus: KOMMEHTUPYET, ONMUCHIBACT, KIACCH(PUIUPYET, MPOBOIUTD

OIIBITEI.

I ypoBennb

Il ypoBenb

I1I yposenn

IV ypoBenn

C TpyzoM KOMMEHTHPY-
€T CBOM IIEpBOHAYAJIb-
HBIE MIPEJICTABICHUS O
BO3HUKHOBEHHH JIBIIKE-
HUS TeN B pe3yJibTaTe
B3aMMOJICHCTBISL.

KommenTupyer ¢ no-
MOLIBIO YUUTENs CBOU
TIepBOHAYaNIbHbIE TIPe]-
CTaBJICHHS O BO3HUKHO-
BEHHU JIBIDKEHHS TEN B
pe3ynbTaTe B3auMOIeH-
CTBHSL.

B ocHOBHOM IpaBUJIBHO
0OBSCHSET CBOU TI€PBO-
HayvaJIbHbIC IPpEACTaBIIC-
HHA O BOBHUKHOBCHHNH
JABWOKCHUSA TEJI B PE3YJIb-
TaTe B3aUMOJICUCTBUSI.

OOBSCHSET CBOH IIEPBO-
HavaJibHbIE IIPE/ICTaB-
JICHHSI O BO3HUKHOBEHHH
JIBIDKEHHSA TEJl B PE3YJIb-
TaTe B3aUMOJCHCTBH.

HcnbiTEIBaeT TPYAHOCTHU
B OIUCAHUM Pa3INYHbIX
BUJIOB JIBIIKCHHS,
BCTpEYaeMBbIX B OBITY U
pHpoJe.

C noMoUIbI0 yUUTeNIs
OIMCHIBACT Pa3InyiHbIe
BUJIBI IBIKEHHSI, BCTpPE-
YyaeMble B OBITY U IpU-
pouze.

B ocHOBHOM npaBUIIBHO
OTIMCHIBAET Pa3INIHbIC
BH/IBI ABVDKEHUS, BCTpe-
YyaeMble B OBITY U IIpU-
poze.

[IpaBuibHO onMchIBaeT
pa3IHYHbIE BUOBI IBH-

JKEHUsI, BCTpeuaeMble B
OBITY U IIPUPOJE.

C tpynom knaccuu-
LUpPYeT BUAbI MEXaHH-
YECKOTO JIBHKECHHSI.

YacTuyHo KI1accupumm-
pyeT BUJIbI MEXaHHU-
YECKOTO JIBIKECHHUS.

B ocHOBHOM npaBMIIBHO
KIIacCH(UIUPYET BUIIBI
MEXaHHUYECKOTo
JBHKEHHSI.

[IpaBunbHO KIaccudu-
LUpPYeT BUIbl MEXaHH-
YECKOTO JIBHKEHHSI.

HcmbITEIBaET TPYAHOCTH
B TIPOBEICHUH IIPOCTHIX
OIIBITOB 10 MEXaHUYEC-
KOMY JBIKEHUIO.

IIpoBogut mpoctbie
OIBITHl IO MEXaHUYEC-
KOMY JIBIDKEHHIO C
TOMOIIBIO YUHTEIISL.

B ocHOBHOM npaBMIIBHO
MIPOBOJUT IPOCTHIE
OMBITHl II0 MEXaHU-
4ECKOMY JIBHXKEHHIO.

[IpaBuiibHO POBOAUT
HPOCTHIE OMBITHI I10
MeXaHUYECKOMY
JBHXEHHIO.

VYpok 31 / Pemnenue 3agau:
MOoXHO pemarh 337a4u U3 HIDKEPUBEICHHBIX YIEOHBIX PECYPCOB.

1. ®uzuka 6. Pabounii TeTpans (Ha azep0d. s3BIKE), 3aTaHAN Ha CT. 36-43.
2. 3amaum o usuke, 6-0i k. (Ha a3epO. sA3bIKe), 3aaHUU Ha CT. 62-70.
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YPOK 32 / TEMA: IBUKEHUE DJIEKTPHYECKHUX 3APSIIOB:
IEKTPUUYECKHUUN TOK

1.1.1. PaznuyaeT MeXaHUYECKHE, TCIJIOBBIC K
9IIEKTPOMATHUTHBIE SBJICHHS.

1.1.2. Pemaer mpocThie 3a/1a4u, CBSI3aHHBIE C (PHU3HYECKUMHU
NOICTAHIAPTBI SIBJICHUSIMU PA3JIMYHOMN TPUPOJIBL.

1.1.4. OnuceiBaeT HaOIIO1aeMbIe TIPUPOIHBIC SIBICHUS

Pa3IMYHOTO XapakTepa.
3.1.2. TIpoBOAMT MPOCTHIE SKCIIEPUMEHTHI U PEJICTABISIET
PE3YJIbTaTHL.

o KOMMeHTI/IpyeT NEPBUYHYTIO I/IH(I)OpMaHI/IIO O BOBHUKHOBCHHH
JABWIKCHUS DJICKTPUYCCTBA B PE3YJIbTATC BBaHMOI[eﬁCTBPIH
PE3VJIbTATBI . 1?5:;::?2:;);: ?IZT[)pllaL;qHy}o nH(OopManuio 00 3MEKTPHUIECKOM
OBYUYEHUSI oo 9

TOKE U IIPOCTEUIIEH DIIEKTPUICCKOU CXEME.
L4 HpOBOI[I/IT IMPOCTBIC ONBITHI IO JICKTPUICCKOMY TOKY.
e Pemmaer IMPOCTBIC 3a/1a14U 11O TCMC.

Bo BTOpOM pasnene yuYeHUKH O3HAKOMWIIMCH C MOHATHUAMH «aTOMay, «IJIEKTPO-
Ha», KAOHA», KOTPULIATEIBLHOTO 3apsiia» U «IIOJIOKUTEIBHOTO 3apsaa». [loatomy ne-
J1IeCo00pa3HO CO3/JaHKE BHY TPUIIPSIMETHON CBSI3H C JAHHOM TEMO. Y YUTEIb IIPH 110~
MOIIY HABOJISIIKX BOIPOCOB HATIOMUHAET YYCHUKAaM 00 3JEKTPUUYECKUX SBICHHSX, C
KOTOPBIMHM OHH MTO3HAKOMHMIIMCH B IEPBOM OJIOKE M MJTAJIIINX KJIACCaX.

=N

==
: . w .

'Y Ilenecoo6pa3Ho HAYATh TEMY C CO3/IaHMS BHYTPUIIPEAMETHOI cBsa3H. [IpoBoguTCs
Kpatkast Oecena o popmax mMaTepun, Bunax Gu3uMdeckux mojei. B konie 6ecensl mpu
MIOMOIIM BOIIPOCOB MOKHO HAIIOMHUTH yYEHHKaM HH(OpMaInio U3 mepBoro 0ioka
00 AJIEKTPOMAarHUTHBIX SIBICHUSX, X IPUMEHEHUH B OBITY U TeXHHUKE. B 310 Bpems
MOTYT OBITh UCTIOJIH30BAHBI TEKCT U BOIIPOCHL, TAHHBIE B yueOHUKe. M ien, cBA3aHHbIe
C 3THMH BOMIPOCAMH, Y YUYCHHKOB MOTYT OBITh Pa3Hble. YUEHHKH OTBEYAlOT Ha BOII-
pocsl: «UTo HE0OX0AMMO AJIsl Pa0OTHI ANEKTPUIECKOTO 000PYAOBAHHUS B BAILIMX KBap-
THpax?», «M3 Kakoro MaTepualia M3roTaBIMBAIOTCS DIEKTPUUYECKUE BBIKIIIOYATEIN U
po3eTku?». B TeXHUYeCKH OCHAIIEHHBIX KJIacCaX MOXHO HCIIOJIb30BaTh MPOTPaMMy
Mimio Studio u MyJIbTUMEAUHHBIN TUCK 1O PU3HKe.

() UenecooGpasHO BEHIOTHEHHE TMEPBOTO HCCIENOBaHMs, «Uepes Kakoe BEIIECTBO
TIPOM/IET ANIEKTPUYUECKHUIA TOK?» B TpyIIax. B 3THX omnbITax y4eHHKH IPHOOPETAIOT HABBIKK
cOOpPKH TIPOCTBIX JNIEKTPUYECKMX IIeTed M HCCIEAYIOT 3JIEKTPOIPOBOAHOCTD | Tell,
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W3TOTOBJICHHBIX M3 Pa3HBIX BEIECTB. Pe3ynbTaThl MCCIENOBAHMS OHHM OTOOpaXkaroT B
Tabmuue padouero smctka. OOCYKICHUE 331aHUsI MO)KHO OpPraHM30BaTh Ha OCHOBAHWH
BOIPOCOB U3 yueOHMKa. ONpeernstorTcs, Kakue W3 BEIIeCTB, PACHONOKEHHBIX MEXKITY
3a)KUMaMH, CIIOCOOCTBYIOT MPOXOKICHHIO 3JIEKTPHIECKOTO TOKA M CBEUESHHIO JIAMITHI.

JuddepenuupoBannoe odyuenune. YUeHHKaM C BHICOKUMH pe3yibTaTaMu 00y-
YeHHUS MOXHO 33JIaTh BOIIPOC O TOM, KaKHe BEIIECTBA IMPOBOAT, a KaKue — He Tpo-
BOJAT 3JIEKTPUUECKUH TOK.

(&) lnst ycBOEHMs HOBOrO MaTepHaja MOKHO TiepeiiTn k Metony «Bonpock! 1o ove-
penu» ans paboTel B mapax. [lone3sHa npemoHcTpamus 3Toro merosaa yuyureneM. OH
3aYMTHIBAET MEPBBINA ab3al] U 3a/JaeT BONPOCH Mo TekcTy. Hampumep: «Uto Takoe
ToK?», «Korma BozHWKaeT TOK?». 3aTeM YUYEHHWKH JAroT APYT APYTY BOIPOCH U
otBeThl. KoJaruecTBO BOIPOCOB yUEHUKH OMpeAensioT camMu. Co CTOPOHBI yUHTENs
MMEIOT 3HaYeHHE PEKOMEHJAIMK 10 MOCTaHOBKE BompocoB. Ha Bompocsl naercd
MoJHBIN oTBeT. Hanpumep, Takoi Borpoc, kak: «Eciiu He OyayT IBMKYIIHECs YacTH-
IIbI, MOXET JIU OBITH TOK?» HE LienecooOpa3eH. Bompoc Hag0 chopMyIUpOBaTh IO-
npyromy: «Kak Ha3pIBaeTcs yNOpsIOUEHHOE ABM)KEHUE YACTHII, UMEIOIINX dJIEKTPH-
YeCcKui 3apsa’?»

(&) Ha orane «IIpuMeHEHNE TOTYYEHHBIX 3HAHUID) BBIIIOJIHAETCS HMCCICIOBAHHE
«/leficTBue anmekTprueckoro Toka». C IeNbl0 SKOHOMHHM BPEMEHH HCCIIEIOBAHHE
MOXET MpPOBOAMUTHCS YyuuTesneM. [laB ydeHHMKaMm KpaTkylo  uHpopManuoo 00
JJIEMEHTaX, W3 KOTOPHIX COOMpaeTcsi JJIEeKTpUYecKas IIeNb, YYUTENh HadyHHAeT
pa6ory. Ilpy NMOMOIIM IIOCKOTO 3epKajia, PacHoJOKEHHOTO Moi yrmom B 45°,
JeMoHcTpupyeTcs onbIT. OOCyKIeHHE Pe3yNbTaToB MPOHCXOAUT Ha OCHOBAaHHHU
BOIPOCOB U3 yUcOHHKA.

B xoHIe ypoka pabouune JUCTHI COOUPAIOTCS ¥ IIOMEIIAIOTCS B TOPTHOIHO Kax-
JIOTO y4EHUKa.

OuenuBanue wian peduiekcusi. Yuurenb ISl OLEHKH CTENEHU IOCTHXKEHUS
y4eOHBIX IIeJIe Ha YPOKe MOXKET BOCITOJIb30BaThCS CIEAYIOUIMME KPUTEPUSIMHU.
Kpumepuu oyenusanusa: KOMMEHTHPYET, TPEACTABISAET, TPOBOANUT OMBITHI, PEIIAET
3aJ1a4H.

I ypoBennb Il ypoBenb 111 yposenn IV ypoBenn
C TpyznoM koMmMeHTUpY- |OOBscHAET ¢ nomonipto (B ocHoBHOM mpaBuisHO |[IpaBunbHO KOMMEHTH-
€T NepBUYHYI0 UHGDOP-  |ydHTeNs IEPBUYHYIO KOMMEHTHPYET IEPBUY- |PyET NEPBUYHYIO MH-

Malur O BOSBHUKHOBC-
HUU ABUIKCHUSA IJICKTPU-
HeCTBa B pE3yJIbTAaTC
B3aHMO}IefICTBPIiI 3aps-
JKCHHBIX YaCTHII.

MH(POPMALIHIO O BO3HUK-
HOBEHHH JIBIDKEHIIS K-
TPHUYECTBA B pe3yJIbTaTe
B3aUMOZIEHCTBUS
3apsHKEHHBIX YaCTHIL.

HY0 HHPOPMAIIHIO O
BO3HHKHOBEHUH
JIBYKEHHS DJICK-
TpUYECTBa B pe3ysibTaTe
B3aUMOJICHCTBUS
3apm1<eHH1>1x YJaCTHUIL.

(hopmanuio 0 BO3HUK-
HOBEHHH JBHKCHUS
JJIEKTPUIECTBA B pe-
3yJIbTaTe B3aUMOIeH-
CTBHS 3apsDKEHHBIX
YaCTHIL.

HcnbiTEIBaeT TPYAHOCTHU
B TIPEJICTaBICHIN
MIEPBUYHBIX CBEACHUN 00
JNEKTPUIECKOM TOKE U
MIPOCTON ANIEKTPUUECKON
ETTH.

C IOMOIIBO YUHTEIs
HPE/ICTABIISET IEPBUYHBIC
CBEZIeHHs 00 SNEKTPH-
YECKOM TOKE U TPOCTON
ANEKTPHYECKON LIETIH.

B 0CHOBHOM IIPaBUJIEHO
TIPEACTABIISAET EePBUY-
HBIE CBEJICHUS 00 JIeK-
TPUYECKOM TOKE U
TIPOCTOM AIEKTPHUECKOM
LN,

IIpaBuibHO NpenCcTaB-
JISIET IEPBUYHBIE CBEJIE-
HUS 00 DIIEKTPHYECKOM
TOKE H TIPOCTOH JJIeK-
TPUUECKOH LIemu.
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C Tpynom npoBoauT C HOMOIIEIO yUnTeNst B ocHoBHOM npaBwibHO  (IIpaBUIBHO POBOIUT
MPOCTHIE OIBITHI 110 MPOBOJUT IPOCTHIE OMBITHI |IPOBOUT IPOCTBIE OIIBITHI | IPOCTBIE OIBITHI IO
9IEKTPUYECKOMY TOKY. TI0 TEKTPHYECKOMY TOKY. |10 3TEKTPUYECKOMY TOKY. |3JIEKTPHYECKOMY TOKY.
HcneiTeiBaeT TpyaHoctu |Peaer npocteie 3amaun  |B ocHoBHOM npaBuiibHO |[IpaBuinbHO pemaet

B PEIIEHUH TPOCTHIX

3a/1a4 10 TEME.

0 TEME C TTOMOIIBIO
YUUTEIS.

pelaeT npocThie 3a1a4n
I10 TeMeE.

TMPOCTBIE 3a1a4U 10
TEME.

YPOK 33/ TEMA: DQHEPT'US

1.1.3. T'pynnupyeT ABMKEHUS 110 BUIAM.

2.2.2. OnuceIBaeT HAOIOJaAeMOE B3aUMOJICHCTBUE B IPHPOJIE.

3.1.2. TIpoBOAMT MPOCTHIE SKCIIEPUMEHTHI U IPEJICTABISIET
PE3YJIbTaThL.

TMOACTAHIAPTBI

(] KOMMeHTI/IpyeT TO, YTO SHEPTUA — 3TO (bI/I3I/IIIeCKa$I BCJINYMHA,
XapakKTepusyromasa IBUKCHUC U B33HMOHCI7[CTBPIG.
L] Knaccn(bﬂunpyeT BUABI SGHCPIUH B 3aBUCUMOCTHU OT BUAOB
JABHWXKCHUA U BSaHMOHCﬁCTBHH.
o [Ipeacrasmisier mHGOPMAIHIO 00 aTETEPHATHBHBIX
HNCTOYHHKAX 3HCpFI/II/I.
Y4eHHKH BIEPBBIE 3HAKOMSTCS C MOHITHEM «IHEPTU», KOTOpas SBISETCS 0oOmeit
SIMHUIICH M3MEpPEHUS Pa3HbIX BHIIOB B3aMMOJCHCTBUA U (GopM ABIKeHHS. Takum
o0pa3om, peau3ysl yueOHbIC II€JH YPOKa, BHUMaHUE YYCHHKOB aKIICHTUPYETCS Ha
yKe UMEIoIIelics MHPOPMAaIIUY O BUAAaX B3aUMOJICHCTBHS U IBIKeHMs. Tak Kak MoH-
SITHE «PHEPTUS» SBIICTCS OJHUM W3 Haubojiee CIIOXHBIX U IMTUPOKUX MOHATHH B
(u3mKe, TO 371eCh 0 HEW CO3/1aeTCs TONBKO ONPEICICHHOE MPEICTABICHHE.

PE3YJIbTATBI
OBYYEHUSA

YPOK MOKHO HauaTh, UCMONb3YsI METOA «BBIBOI MOHATUIY. JIJI 3TOr0 B KPYKKax
3aMMCBIBAIOT HA3BaHMs Pa3HbIX JBUKEHHWH, a LEHTPAIBHBIM KPYXKOK OCTaBJIAIOT
MyCThIM. YYHUTENb CIPALINBACT O NMPUYMHE BO3HUKHOBEHHS BCEX JBIKEHHUI U B
LEHTPAIbHOM KpPYXKE 3aIHCBIBAET CJIOBO «IHEPrus». 3aTeM IOJydeHHas cxema
pa3BETBISIETCSL.

=) Lenbto uccnenosanus, «Kakoe teno 6osee sneproemkoe?» sBisercst Habmrone-
HUE W CpPaBHEHUE OHHEPIMM B3aUMOJEMCTBHA, IBMXKYIIETOCA 10 HAKIOHHOH
TUIOCKOCTH C Pa3HBIX BBICOT, CTAJIbHOTO MIapHKa U Opycka. OOcykaeHue uccieno-
BaHMsI OPraHU3yeTCsl HA OCHOBE BOIPOCOB, JaHHBIX B yUCOHUKE.
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() Jlns ycBoeHHs, JaHHOTO B y4eOHHMKE TEOPETMUECKOTO MaTepHaja MOKHO
WCIOJB30BaTh MeToJ «3ur3ar». [ng oOcyxneHus B rpynmnax «OKCHEPT» yUHUTENb
MOXET IPEATIOKUTH CIIEYIOLIIE BOIPOCHL:
1-1 rpymma: «M3 Kakux HMCTOYHMKOB JHEPIUH MPOMCXOAWUT MpeoOpa3oBaHME
MEXaHMYECKOH SHEPTHHU B 3JIEKTPUUECKYIO?»
2-a rpynna: «IIpeoOpazoBaHue TEMIOBON SHEPTHH B DJICKTPHUECKYIO?)
3-a rpynma: «IIpeobpazoBanue cBETOBON PHEPTUU B IIEKTPHUUECKYIO?»
4-a rpynma: «[IpeobpazoBanue sACpHOI SHEPTUN B DIEKTPHUYECKYIO?»
Hnsa ycBoenust napopmannn B «PoIHBIX» rpynmax OCyIIECTBISIETCS UCCIETOBaHUE
cxembl «IIpeBpamnienne sHeprum».
(2} B pasznene «lIpuMeHeHHE MOTYYEHHBIX 3HAHHID pean3yercs uccienoanne «Uro
nsuraer crupaib?». C 1enbi0 SKOHOMHUM BPEMEHH 3KCIIEPUMEHT MOXKET ITPOBECTH
VUHTENb C TPHUBICUCHHEM OJHOTO y4YeHHMKa W3 Kaxaod rpymmnbl. OOCyXaeHHE ke
SKCIIEPIMEHTa OITAITh TMPOJOIDKAeTCs B «POAHBIX» Tpymmax. DKCHEpPThl U3 «POIHBIXY
TPy OOBSICHSIOT MPOUCXOISIIIEE SIBJICHNE TPEBPALIECHNS SHEPTHHU NP IIOMOIIM HABOS-
IIMX BOIPOCOB YUUTESISI: IPEBPALLICHHE IEKTPUUESCKOM SHEPTHY HarpeBaTelisl B TEIJIOBYIO
SHEPIUIO, PEBPAILICHNE TEIIOBOM 3HEPTHN B MEXaHUYECKYIO SHEPTHIO CIIMPAIH. Y UUTENTh
MOXET 3aJlaTh BOMPOC JKCIepTaM 0 aToMHOM 3Heprum: «Mcmosiblyercs Ju B 3TOM
9KCIIEPUMEHTE aTOMHAsI SHEPTHUsi?»

i1 caMOOIIeHHBaHNS YICHUKH MOTYT BBIITOJIHUTE 3aJJaHMsl, TAHHBIE B KOHIIE Te-
MBI, B pasgene «lIpoBeppTe cBOM 3HaHWs». B mepBoM 3amaHuMu IpencTaBiIeHA
BOJsIHAsl MeJIbHUIA. B Hell MexaHnuecKast SHEpPrusl BOAbI IIPEBPALIAETCS] B MEXaHH-

YECKYIO SHEPTHIO )KEPHOBOB BHYTPH MEIBHHUIIBI.
B koHIie ypoka pabouune JHCTBI COOMPAIOTCS M IOMEIIAIOTCS B MOPT(HOINO KaxkK-

JIOrO YYEHUKA.

OuenuBanue uiaM peduiekcusi. YUHUTeNb JJIsI OIEHKH CTENEHHU JOCTHXKEHUS
y4eOHBIX IIeJIe Ha YPOKe MOXKET BOCITOJIb30BAThCS CIEAYIONIMMH KPUTEPUSIMHU.
Kpumepuu oyenusanus: KOMMEHTHUPYET, KIIaCCH(PUIIMPYET, MPEICTABIISIET.

I ypoBensn

11 ypoBenb

111 ypoBennb

IV ypoBenn

C TpyIOM KOMMEHTUPYET
TO, YTO SHEPTHS SBISCTCS
(u3HUeCcKOl BEMINHOM,
XapaKTepHU3YIOILEH IBU-
JKEHHE U B3aUMOJIEH-
CTBHE.

Kommentupyer c no-
MOIIBIO YIUTETS TO, YTO
SHEPrus SIBIACTCS (PH3H-
YeCKOW BEJIMYMHOM, Xa-
pakTepU3yIOLIEH BUXKE-
HUE U B3aUMOJICHCTBHE.

B ocHoBHOM npaBUIBHO
KOMMEHTUpPYET TO, 4YTO
SHeprus sBiseTcs (Hu3u-
YeCKOW BEJIMYMHOM, Xa-
pakTepusyoLen IBUXKe-
HHE U B3aUMOJICHCTBHE.

[IpaBuibHO  KOMMEHTH-
pYeT TO, 4TO DHEPTUs sB-
nsiercss (hU3NYECKOU Be-
JIMYUHOM, XapakTepusy-
IOIICH JBMIKCHHE W B3a-
HUMOJICHCTBHUE.

C tpynom knaccupuim-
pyeT BHIBI SHEPIUH B
3aBHCHMOCTH OT BHIOB
JBI)KCHHUS M B3aUMO/ICH-
CTBUSL.

YactuyHo Kiaccupunm-
pyeT BHIbI SHEPTUH B
3aBUCHMOCTH OT BHIOB
JBIDKEHHS M B3aHMO-
JICHCTBUSL.

B ocHOBHOM npaBMIIbHO
KJIacCU(UIUPYET BUABI
SHEPTUU B 3aBUCHMOCTH
OT BHJIOB JIBHIKCHHS U
B3aUMOJEHCTBHS.

[paBunbHO KIaccudu-
OUpYeT BUIBI SHEPTUHU B
3aBHCHMOCTHU OT BHJIOB
JIBIDKEHMS M
B3aMMOJICHCTBHS.

C TpyZ10M NpeICTaBIsIeT
uHpopMaIuo 0o ab-
TepHATUBHBIX UCTOY-
HHMKaX SHEpPTHH.

C noMoIipIo y4uTens
npeacTaBisieT vHpopma-
o 00 anpTepHa-
THBHBIX UCTOYHHKAX
JHEPTHH.

B 0CHOBHOM IIPaBUJIEHO
MIPEeICTaBIsIeT HHpOpMa-
U0 00 anbTepHATUB-
HBIX HCTOYHHKAX
SHEPTHH.

IIpaBunbHO npenc-
TaBisier HHHOPMAIIHIO
00 ambTepHATUBHBIX
HCTOYHUKAX SHEPTHH.
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MAJIOE CYMMATHUBHOE OIIEHUBAHMUE - 6

1. JIBnKeHrEe MOTOLIMKIINCTA, COBEPIIIA-
OIIETO MPBDKOK C TPaMIUIMHA, TOCIe-
J0BaTeNbHO coTorpadupoBaInd ¢ HH-
tepBasioM 0,3 CexyHAbl MEXIYy CHUM-
kamu. CKOJTBKO BpeMeHHU (B CEKyHJax)
3aTpaTil MOTOLMKIMCT Ha JBUXKECHHE:
a) n3 Touku N B TOuky M B) U3 TOUKH
N B Touky C?

2. 3anuuinTe SBJICHUS B COOTBETCTBYIOIIME SUEHKH.

ber nomaau; 3amep3aHue BOJbI; TEUCHHE BOJBI B peKe; padoTa KaJlbKyJIATOPa;
HepeKaThIBaHKUE MsIua; padoTa Mbuiecoca; HCIIapeHne BObl; paboTa 3JIeKTPUIECKOro
yailHUKa; 0XJIaK/IeHHEe KOMHAThl KOHIUIITHOHEPOM.

Mexanunueckoe TennoBoe DIIEKTPUUECKOE

3. Kakue 9acTHIbl yHOPSA0USHHO ABUKYTCS MIPU MPOXOIKICHUU TOKA B KHIKOCTSIX
(pactBopax)?

a. QJIEKTPOHBI  b. MPOTOHBI  C. MOJIOXKUTENLHBIC HOHBI  d. OTpHUIIATEILHBIE HOHBI
A)aub B)rtomeko ¢ C)rtomekoa D)cud E)a,cud

4. Ha pucynke npe/IcTaBIeHB HCTOYHUKY pa3IndHOM dHeprun. [IpeBpamenns kakux
BUIOB IBUKXCHUA WU DHCPIUU MPOUCXOIAT B Hux?

5. Macca 3emnu mensiie Maccnl FOmuTepa B 318 pas, a maccel Connna — B 333 pasa.
Kakoe u3 3TuX Tpex HEOECHBIX Tell CHIIbHEEe MPUTATHBACT CaMOJET, JICTAIINA Ha
BeicoTe 10000 M HaJ TOBEPXHOCTHIO 3eMITH?

6. Cnoprcmen Oexut mo Ttpaekropun ABCDA craguona mpeacTaBIeHHOTO HA
pUCYHKE B BHMAE CXeMbl. Paccrosnue mexay Toukamu 125 m. Jlakite OTBETHL fta,/
BOTIPOCHI TIPUBEACHHBIE HUKE: )
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a) Kakue u3 yuactkos
TPAaeKTOPUH  TPSMO-
JIMHEHUHBbIE U KpPHUBO-

A 125m B

TUHEHHBIC?
b) Kakoii myTh B MeT-
pax MPOXOJUT CHOPT- 125 125 m
CMEH, COBEpIIIast OJIH \
TIOJTHBIN KpyT?
¢) CKOJBKO KpyroB
JIOJKEH TTPOOeXkKaTh D 125 m E
CIIOPTCMEH JIJIs TIPO-
xoxaenus 2000m?
7. OnpenenuTe COOTBECTBUE.
1
3/1EKTPUYECKMIA TOK NPOXOAUT 3NEKTPUYECKMI TOK HE NPOXOAMUT
|
® ®
@) e e @) @)
MnactukosbI AntomnHuesan Mopckas Auctnanupo- 3onoTtoe
CTep>eHb NpoBO/IOKa | BOoJa BaHHaA BOAa KO/bLIO

8. JIBrkeHus nenb(uHa, BBII-
PBHITUBAIOIIETO U3 BOJBI, H300-
paxeHbl Ha cepuu QoTorpa-
¢uii, cnenannbix kaxasie 0,4
cexkyHabl. CKOJBKO BpEMEHH
JieNb(UH 3aTpaThI Ha TIPHDKOK HaJl BOJIOM?

MeTtann PactBop
9. OTMETBTE COOTBETCTBYIOIUE DIIEMEHTHI Ha JAHArpaMme

Benna.

1 —IIpoxoauT >NEKTPUUYECKHUI TOK.

2 —DAEeKTpUYECKUM TOK “+”HOHOB B yNOPSIIOYEHHOM
JBYDKEHHH.

3 —DneKTpUUECKUit TOK CBOOOAHBIX 3JIEKTPOHOB B
YHOPSIA0UEHHOM JIBUKEHHUU. .

4 —DnexTpHYeCKUil TOK “—’HOHOB B YNIOPAJOYEHHOM JIBHIKEHHM.

10. Kakoe yTBepx/IeHHE BEPHO:

1 — CeBepHBIi TIOJTIOC CTPEIIKN KOMIIaca YKa3bIBaeT Ha CEBEPHIH MOTIOC 3eMITH.
2 — CeBepHbIii MOJIIOC CTPETIKM KOMITaca YKa3bIBaeT Ha F0KHBINA MOJIOC 3eMITH.
3 — Ha ceBepHOM nomroce 3eMIIM HaXOAUTCS! F0XKHBIH MOJIIOC €€ MArHUTHOTO TTOJIS.
A)2,3 B)1,3 C)ronskol D)toneko2 E) Tombko 3
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INPUMEPBI ITOYPOYHOI'O IINTAHUPOBAHMA

YPOK 2/ TEMA: JJIA YEI'O ®U3UKA U3YYAET TPUPOJHBIE ABJIEHUA

PE3YJIBTATBI
OBYYEHUSA

Hoacrangaprsl

THII ypoxa
Hcnoab3yembie
¢opmMbI padoThHI

Hcnoab3yembie
METObI

MexnpeameTHas
HUHTEI'PALIASA

O6opynoBaHue

* [IpencTaBisieT CBOM HAOMIOACHNS 32 MCXaHMICCKAMH, TETUIOBBIMHU H
AJIEKTPOMATHUTHBIMH SIBICHASMU B IIPHPO/IC.

* Paznnyaer Gusnueckue SBICHHS.

* BBIMOTHSIET MPOCTHIC OMBITHI, CBSI3AHHBIE C (PH3UICCKUMH SBICHHUSIMH.
* Perraet ka4eCTBEHHOTO 3a/1a4M CBS3aHHbIC C (PU3NUCCKUMU
SIBJICHUSIMH

1.1.1. PaznuyaeT MexaHUYECKHUE, TETJIOBBIE U AJIEKTPOMArHUTHBIE
SIBJICHUS.

1.1.2. Penraer mpocThie 3a1a4u, CBI3aHHBIC C (PU3UICCKAMU SIBICHHSIMH
Pa3THIHON IPHPOIBL.

WHAyKTUBHBIN.

Pabora co BceM KJ1aCCoM, pa60Ta B I'pyIinax, MHAUBUAYaJbHAaA pa60Ta.

Mo3roBoii mTypM, HaOJIFOACHUE, UCCICIOBAHIE, MOICIHPOBAHNE,
TIPE3CHTAIIHS.

rz21.1.,r214.,5421.,5213.,Mar.1.25,I'2.1.6, Tex.1.3.2.

PaGoure nmucThI, TUCTHI T HAOMIOACHUS, TUTAKATHL, KOPOOKH, JTUCTHI
KapTOHA, CTAKaH, METAUTMICCKHE IIaPUKH, BO3TYLIHBIH II1ap, KAaIPOHO-
Bas HUTb, TPyOOUKa OT COKA, JIMIKAs JCHTA (CKOTY), KOMITBIOTEP, TIPO-
€KTOp, MHTepakTuBHas fAocka (Mimio Studio unu gocka Promethean)

MOTHUBALIUA

Yuurenb Ha JOCKE 3apPUCOBBIBACT TaKyro Ta0uily. B siuetikax Tabmuibl Tpedyercs
3aIKCcaTh SBJICHUS, IPEJICTABICHHBIC HA JIMJIAKTHICCKIX KapTOYKaX.

Mexaanueckoe

TemmoBoe | Onektprueckoe | CBeToBoe | 3ByKOBOE ATtomHOE

Y4eHUKH 3alMCHIBAIOT Ha3BaHME SIBIICHUH B COOTBETCTBYIOLIHE CTOJIOLBI Ta6n1/1um,/'\
Hanpumep, 3anuchIBalOT, CBEPKAHUE MOJHHH B CTOJIOIE 3JIEKTPHUYECKHE, PAIyly.B
CBETOBBIE U T.JI. YUEHHMKaM 33JJal0TCsl HAIIpaBJIAIOLIME BOIPOCHL.I Jie BBl BCTpeualnch
¢ 3tuMH siBneHusiMU? Kakue ere siBIeHUs, CXOKHUE C 3TUMH, BBl 3HaeTe? \
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Ipumeuanue: npu HaTMYUK B KaOUHETe PU3UKH KOMIBIOTEPA, IPOEKTOPa U JOCKU
Mimio 3TH 3aaHus NOATrOTABIMBAIOT 3apaHee U BHIMIOIHSIIOT Ha HHTEPaKTHBHOM J10C-
K€, YTO YBEIIMUMBACT MHTEPEC YUECHUKOB K YPOKY. OCHOBBIBAsICh Ha 3HAHUSX, MOJTY-
YeHHbIX YYCHHKaMH Ha ypokax npenmera «llozHaHme mupay», MOXKHO 3a/1aTh BOII-
pochr: — Kak BBl MOKeTE OOBSICHATH HarpeBaHHUE M OXJIAXKICHUE BO3AyXa B pa3IHNIHbIE
BpeMeHa rofa? Kakue sjekrpuueckre nmpuOOphl BBl HCIOdb3yeTe B ObITy? UTo sB-
JIIeTCSl IPUUNHON MPUTSKEHHUSI MATHUTOM CTaJIbHBIX OMMIIOK?
3acmymBaroTcsl MHEHHA yJaniuxcs. Ha Tocke 3anmmchIBaeTCs HCCIeIyeMblii BOTIPOC
Y TUTIOTE3BI YUaIuXCsl.
Bonpoc aas uccienoBanus: [louemy Heo0X0AUMO U3ydaTh IPUPOIHBIE SIBICHUS B
HayKe Qu3uKu?

INPOBEJEHUE UCCJIIEJOBAHUA

Ha stom stane ypoka Bemonnsercsa «VccnenoBanue», nanHoe B teme. g ero
IPOBeJICHHS K JIaOOPaTOPHOMY CTOJIy IpUITIAIIA0TCs ABa yueHuKa. MccienoBanue
BBITIOJTHSIETCS C y9aCTHEM BCeX ydanmxcsl kiracca. OHOBPEMEHHO K YHaITIMCST MOX-
HO 00paTUTHCS C pa3HbIMH Bonpocamu. Hampumep:— Uto npousoiiner, ecinu pasmec-
TUTH TIOJ] «KMOCTOM)» KapTOH HE B BHJIE MOTYKPYTa, a B BUJE TPEYroJbHUKA MIIH KaK-
TO mo-npyromy? Jlist mpoBeAeHUs Ucciel0BaHus He TpeOyeTcst 0coObIX 1aboparop-
HBIX IPUOOPOB, IOATOMY Ka>KAbIH yUCHHK MOXET BBIIIOJIHUTH UCCIIEIOBAHUE U I0OMA.
s pa3BUTHA TBOPYECKOTO MBIIIICHAS YYEHHKOB I€J1IeC000pa3HO 00paTUTHCS K HUM
¢ Bomnpocamu: «I'Jie MOXKHO BCTPETUTH?..», «YTo BBI 3HaeTe 07..», «Hem MOXKHO BOC-
nosp3oBaThes AA?..», Kakum myrem?..». B Xxozme uccinenoBaHus y4eHUKH J€7ar0T
MIOMETKH B pabOYMX JIUCTaX.

JduddepenuupoBanHoe odyueHne. Yyanmecs: ¢ HU3KUMH TOKa3aTeIsIMu 00yYeHNUsT

WIN C OTPaHUYEHHBIMU (PU3UYECKUMH BO3MOXXHOCTSAMH JAEIal0T PUCYHKH B pabouux

JIUCTaxX, COOTBETCTBYIOIIUE HUCCIETOBAHMIO, WM 3aIIUCHIBAIOT CBOM MBICIIH O HEM.
OBMEH WH®OPMAIIMENA U EE OBCYKJEHUE

Ha sToMm sTame ypoka y4ammxcs IeJIsT Ha Mayible Tpynmbl. ['pynmbl B pabouux
JHMcTax Hocie oO0CYKICHHsI OTBEYAIOT Ha BOIPOCH M3 yacTu «O0cynuTe pe3ynbra-
TbD». Bo BpeMs 00CyKIeHHs yUeHUKH MOTYT BOCIIONIB30BaThes (hpazamMu, pUCyHKaMHU
u cxemamu. [Ipoaenannyro paboTy IpencTaBisaioT Juaepsl rpynm. [Ipoucxoaut 06-
MeH uH(opManued. YUuTenb U JIMAEPHl APYTUX Pyl MOTYT 0OpaTUThCS K BHICTY-
MAIoUIEMy JINAEPY ¢ BOIPOCAMH.

I rpynmna. Yo Bl HaOIrOAAMM MPU MOMEUIEHUH CTaKaHa Ha MEpPBHIil MOATOTOB-
JeHHBIH «MocT»? [logeMy 3TOT «MOCT» He cMoT yliepkath Ha cebe ctakan? Ha xakux
SIBJICHUSIX U3 KU3HH OCHOBBIBACTCS 9TO UCCIIEAOBAaHUE?

II rpynna. ITouemy BTOpOI HOArOTOBJICHHBIH «MOCT» BBIIAEPKAT TSDKECTh HE
TOJIKO CTaKaHa, HO U IIapuKoB B HeM? KakoBO OCHOBHOE OTIIMYHE «MOCTOBY» B TIEp-
BOM U BO BTOPOM ClTydasx?

III rpynmna. ['1e B moBceiHEBHOM KU3HU BbI CTAIKUBAETECH C TAKUMH HaJIEKHBIMU
onopamu? Kakumu erie crioco6aMmu Bbl MOYKETE U3TOTOBUTH Takue Oomopbl? Moxere
T BBl OOBSICHUTH 3TH SIBJICHUS?

IV rpynna. Kakoe ¢usnueckoe siBiieHIE BBl HAONIONAIN B UCCIIEAOBAHUU?
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[MpumeHsnn M BBl B MOBCEJHEBHOW >XKU3HM TOA0OHOE (u3mueckoe siBieHue? C
KaKMMHM [PUPOJIHBIMU SIBJICHUAMHU CXO0XKE JAHHOE SBJICHUE?

OBOBHIEHUE N BBIBOJ PE3YJIBTATOB
VYuurens oOpamaercsi ¢ BOMPOCaMH K yUYaIiMCs:
— Jlns 4ero HyHO M3Y4YEHUE MEXAHWYECKUX, TEIJIOBBIX, SJIEKTPUUECKUX, MAIHUT-
HBIX, CBETOBBIX M @TOMHBIX SIBJICHUN?
— Pa3BuTHio, kakux o0iacTel CrocOOCTBYET H3yUCHUE ITHX SBIICHUH?
— KakoBa ponb 3THX SBICHHN B )KU3HH YeJIOBEeKa?
— Kakwue obnactu Hayku, TEXHUKH ¥ IPOU3BOACTBA MOy YHIIN PA3BUTHE B PE3yJIbTaTe
n3ydeHus QU3NIECKUX SBICHUI?
OTBeTHl YYCHUKOB 0000IIAIOTCS, U BMECTE C HUMH JENaeTCsl BHIBOJ. YUEHHKH, HC-
NOJIb3YS PasHble METOIUKH YTCHHS, 3HAKOMSTCS C TEKCTOM M3 ydueOHuKa. st ayd-
IIeTO YCBOGHUS MaTepralia yUYUTelb 33aeT pa3Hble BOMPOCHI, HAITPAMED:
— Kakue eme ¢usndeckue siBieHMs, TPOUCXOASIINE B IPUPOJE, NAIOT MOJIb3Y JIO-
nsam? Kakue aHajaoru BepToJieTa, TyCeHHI TaHKA U JIEKTPUIECKON JaMITbl UMEIOTCS
B npupoje?
3acaymuBaloTCs OTBETHI YUEHHUKOB. 3aTeM yuuTens o0o0mraer: — Takum oOpa3om, B
pe3yJbTaTe MHOTHX HCCIEJOBaHMH yUeHBIX OBUIO CO34aHO COBpEMEHHOE 000pyao-
BaHHWE, KOTOPOE MBI MCIIOB3YEM, CIBIIIAM I BCTPEYAeM B ITOBCETHEBHON JKU3HH.
Yyurens HaIOMHHAET O THIOTE3aX, BBIIBUHYTHIX YYEHHKaMU B Hadaje ypoka, U
CPaBHHUBACT UX C BHOBb NIPHOOPETCHHBIMHU 3HAHUSAMH yUaluXcsl.

TBOPYECKOE IITPUMEHEHUE

Y4eHUKN BBIMOITHSIOT 3a1anne «UTo qBUTACT BO3MYIIHEIN TIap?» U3 2-To Uccie-
JOBaHUs. YuHTellb OOBSICHAET Ha OCHOBAaHMU H3BECTHBIX (DM3NUECKUX SBICHHUN
NPUYMHY JABMKCHHS IIapa.

JAuddepenunupoBanHoe 00ydeHue. YJanmMcs ¢ BBICOKUMH ITOKa3aTesiMua 00y-
YeHUs MOXHO TNPEAJIOKUTh albTepHATHBHOE HccienoBanue. Hampumep, npusectu
MPUMEPBl MarHUTHBIX U CBETOBBIX SBJICHHMH M 3alMcaTh TUIIOTE3bl O MPUYMHE UX
BO3HUKHOBeHHUs. [locienusst yacTs Tembl «IIpoeKkT» OCHOBBIBAaeTCS Ha MPUMEHEHUU
YYaIUMUCS 3HaHUHN 0 N3YYEHHBIX CBETOBBIX SIBICHUAX. Y UEHHUKHU 3TOT MPOEKT MOTYT
BBHIMOJTHUTE M JI0Ma. Y AayHble Pa0OThl yYalIMXcs MOXKHO HPOJEMOHCTPUPOBATH B
KJacce WK B (oiie IIKOJIBI.

OuenuBanue win pedJiekcusi. 3agadus, TaHABIE Ha dTane “YUTo MBI y3HAIN) U
«IIpoBepbTe CBOM 3HAHUSM) CIYKAT JJIsI CAMOCTOSITEILHOIO 0000IIEHNsT YIeHUKaMH
MOJYYECHHBIX B TEYEHHE BCEr0 YPOKa OCHOBHBIX 3HAHUH M BBIABIICHHS MX CJIA0BIX
CTOpOH. B 3aBMCHMMOCTH OT OCTaBIIErocsi BpeMEeHH! 3a/1aHus, JaHHble B 9acTu «lIpo-
BEPHUTH CBOU 3HAHUSD, YUUTENIb MOXKET OPYUYHUTH JJIS BHIIOJTHEHUS, KaK B KJlacce, Tak
U ioMa. DTHU 3aJJaHus CO3AAI0T OCHOBY JUIsI TPOBECHMSI OLIEHUBAHUS.

VYuuTens U1 OLICHUBAHMS CTEIICHHU JOCTHXKEHUS yUeOHBIX LiesIel YpoKa, UCIOMb-
3yeT CIeAyIONe KpUTePHH.

Kpumepuu oyenusanua: npeseHtanus, pa3inyaet, IPOBOAUT SKCIIEPUMEHTHI, pEIIaeT
3a7auu.
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I ypoBenn I1 ypoBenb 111 ypoBeHb IV ypoBenb
HUcnerreiBaer TpyaHocti  |HenocraTouno nosiHo B ocroBHOM mpaBuiib- | [IpaBuiibHO mpeicraBisieT
TIpY MIPE/ICTaBIeHHe Ha0- |MpencTaBisier HaOlmoae- | HO NMPEACTABIseT HaO-  |HAaONMIOJaeMBIX MEXaHH-

JIFOIACMBIX MEXaHHUYeC-
KHX, TETUIOBBIX U 2JIEKTPO-
MAarHUTHBIX SIBJICHUH B

TIPHpOJIE.

MBIX MEXaHUYECKHX, TeM-
JIOBBIX M ANIEKTPOMArHUT-
HBIX SIBJIEHUH B IPUPOJIE.

JIO/IaeMBIX MeXaHHYeC-
KHX, TETJIOBBIX U JIEK-
TPOMarHUTHBIX SIBJICHUM

B IIpHpOJIe.

YECKHX, TETUIOBBIX U JJIEK-
TPOMAarHUTHBIX SIBJICHUH B

HPUpPOJIE.

He mosxeT nokasaTb
paznHaus Mexay husm-
YECKUMU SIBIICHHSMH.

C moMomIbI0 yuuTens
MOJKET I10Ka3aTh pa3iy-
4yus MeXIy (u3ndec-
KHMMU SIBJICHUSAMU.

B OCHOBHOM ITpaBHIIb-
HO MOKa3bIBACT Pa3iu-
qus Mexay dusmdec-
KHMH SABJIICHHUIMU.

MoskeT IoKa3aTh pasiy-
YU MEXTY QUIHIECKH-
MU SIBICHUSIMU.

C TpyIoM IeMOHCTpH-
PYET MPOCTHIE OIBITHI,
oTHOCsmuecs K Gpusn-
YECKHM SIBJICHHUSM.

JemoHcTpupyeT npoc-
THIE OTIBITHI, OTHOCS-
muecs K Gusndeckum
SIBTICHHSIM T10]
PYKOBOJICTBOM YUMTEJIS.

B ocHoBHOM npaBuiib-
HO JIEMOHCTPHPYET
(u3HIecKye SIBICHHUS
P TOMOIIY POCTHIX
OIIBITOB.

[IpaBuiIbHO 1EMOHCTPHU-
pyet pusndeckue sBie-
HUS TIPH TIOMOIIH TIPOC-
TBIX OIIBITOB.

C TpynoM pelaet mpoc-
ThIC KAYECTBCHHBIE 3a-
Ja4yu 10 QU3HIECKUM
SIBIICHHUSIM.

C nomouipro yuurens
pelaeT KauecTBeHHbIE
3a1a4u o HU3UIECKHUM
SIBJICHUSIM.

B 0CHOBHOM paBHIIb-
HO pellaeT KaueCTBeH-
HbIE 33/1a4H 110 GU3H-
YIECKHM SIBJICHHUSIM.

Pemaer kauecTBeHHBIE
3a1a4u 1Mo HU3NIECKUM
SIBIICHUSIM.

YPOK 19/ TEMA: MACCA U EE UBMEPEHUE

L4 KOMMeHTI/IpyeT , UTO MaccCa sIBJISICTCSI OCHOBHBIM CBOWICTBOM BEIIIECTBA.

PE3YJIbTATbBI

BECOB.
e [IpoBoauT MpeoOpazoBaHUE MEXKAY EANHUIIAMH MacChl.
e Pemraet npocThle 3aJa4M MO TEME.

OBYYEHMUA

e II3MepsieT Maccy Tena IMpy IOMOIIY PhIYaXKHBIX U JJIEKTPOHHBIX

2.1.1. PaznudaeT BemiecTBa IO X CTPOCHHIO (arperaTHBIM COCTO-
STHUSIM).

MoacTangapTsl

COCTOSTHUSIM).
3.1.1. Micnonb3yet npocThie N3MEPUTENbHBIE TPUOOPBIL.

THII ypoka
Hcnoub3yemble
¢opmbI padoThI

Hcnoub3yemble
METO/bI

Me:xnpeamMeTHas
HNHTEI'PALIUA

WHAyKTUBHBIN.

2.1.2. Paznmuuaet GOpMBI MaTepuH.
2.1.4. Pemaet mpocThIe 331a4H IO CTPOCHUIO MAaTEPHH (arperaTHbIM

Pabora co BceM kiaccoM, paboTa Mo rpyImnam, HHIUBHyalbHas
pabora.

Mo3roBoii mTypM, HaOMOICHHE, UCCIIEI0BaHIE, MOJCTUPOBAHIE,
MPE3EHTAIHSI, «TOBOPSI — OOBSICHSIH, CITyIIast — IOHUMAiD, 3a/laHue.

r2.1..,b.4.1.1, Uud.1.2.2., Un.2.1.3., I'.2.1.1., IL.-m.1.1.1,,
r2.13.,r215s.,b6422., Uap.2.1.1., Ua.2.1.2.,6.1.1.3.,I".1.3.1.,
r.13.2,r322.,Tex.1.3.2.

Paboune JINCTHI, JIUCTHI IJIA Ha6J'IIOZ[6HI/I$[, PbIYaKHBIC BECHI,
Pa3HOBECHI, METaTNYCCKUI 1 Z[epeBHHHLIﬁ 6pyCKI/I OJIMHAKOBOT'O

Oo6opynoBanue

pasmepa, TCHHUCHBIA M4 1 INTIACTHUIINH, CTCKIIAHHAsA 6yTLIJ'IKa, BOIay

KOMITBIOTEP, IPOEKTOP, HHTepakTHBHas gocka ( Mimio Studio nnu
Promethean).
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MOTHUBALIUSA

[Ipucrynas x TeMe, BHUMaHHE YIYCHUKOB IMPUBJIEKACTCS K BBLIOKCHHBIM Ha JIEMOHC-
TPaIMOHHOM CTOJIE Bate, Nepy, IepeBIHHOM NalouKe, )KeJIe3HbIM TeJlaM, 00J1a/JafoInM
pasueiMu Maccami. K yueHukam o0pamiaroTcs co CISAyIONTIME BOIIPOCAMU:

— Kak MOXHO BBICTPOHTH TeJla, HAXOAIINECS Ha CTOJIC, B TTOPSIKE BO3PACTAHMS HX
TsokecTr? Kak MOKHO OMpeIeNTuTh TSHKECTh TEI?

B xome o0cyxeHUsT yUeHUKN pa3felisioT Telna pa3HON MacChl MO UX TIKECTH.
YueHUKH IPUBOASIT IPUMEPHI M CPABHUBAIOT TeJla Pa3HON MACCHI, BCTPEYAEMbIC HMH
B MOBCEIHEBHOW XHU3HU. YUYUTEIb JEMOHCTPUPYET yueHUKaM (hoTorpaduu sKUBOT-
HBIX ¥ 00BEKTOB Pa3HOM MAacCChl, a 3aTeM JIaeT 3aJaHNEe CPABHUTH MX TIO TSHKECTH.

BriciymmBarorcs uen yaeHukoB. Ha mocke 3armmuchIBaeTCs HCCIIey eMBIi BOTIPOC
Y YYUTEIh, 3aUATHIBAsA, 00BICHAET ero. OTMEYarOTCS THITOTE3hl YUCHHUKOB.,

Bonpoc nas uccinenoBanus: Kax MOXXHO OTIPENICHUTD TSHKECTH Tena?

MHNPOBEJAEHUE UCCJIIEJOBAHUSA
HccnenoBanue npoBoauTCA B 1Ba 3Tala.
1-1i 5man. Pabora c Teopernieckoit nHpopManren. Y YeHUKH, UCTIOIb3YsI HHC-
TPYKIHIO 10 paboTe B Mapax, HAYMHAIOT paboTy Haj TeopeTHUecKor nHopManuei.

Aneopumm pabomoi ¢ mexcmom
1. YuraeTcs nepBbIii ab3air.
2. Ha 5McTKe HAIMIIMTE HOBBIC [T BaC TEPMUHBI U MX 00bsicHeHus. Hamprmep: Macca BhIpaKaeT CTEIeHb
TsDKeCTH Tena. TSDKECTh TelNa 3aBUCUT OT KOJIMYECTBA BEIECTBA B HEM.
3. CpaBHUTE HaNMCaHHOE BaMU O00BSCHEHHE ¢ 00bsCHeHUAMHU ToBapuiieil. Cxoxu au oHu? Eciu oHu
OTJIMYAIOTCS, TO ONPE/ISNIUTE, KAKoe U3 HUX Ooyee TOYHOE U MOHATHOE.
4. Yxaxure pa3IHYHbIC CIUHHIBI U3MEPEHUs MAacchl, ee OyKBEHHOe 0003HaueHHe M Ipubop ULt ee
U3MEPEHHSI.
5. BeIpazute OJIHy M Ty 7K€ MacCy B pa3HbIX €IMHMIAX U3MEPEHUSI.
6. IIpounraiite crepyromuii ab3ai 1 IPOBEIUTE COOTBETCTBYIOLINE JCHCTBUSL.

2-1i sman. Jlo Havyana ucciae10BaHus JeMOHCTPUPYIOTCS NCTIOIB3yeMbIe B JTabopa-
TOPHUH BEChl M Pa3HOBECHL. B 3T0 BpeMs ucnosb3yeTcs AaHHBI B yueOHUKE HIUTIOC-
TpauuoHHBIH miakat: «[IpaBuia nonb30BaHMS PHIYAKHBIMU BECAMUY.

Brmonnsercsa uccnenosanue «M3mMepenne Maccel TBepAbIX Tem». Llens uccieno-
BaHMS 3aK/II0YAETCS B CPABHEHUH MACChl METAJUIMYECKOTO U AEPEBSIHHOIO OPYCKOB,
TEHHHCHOTO MsYa M IUIACTHIMHOBOIO IIApUKa, OAMHAKOBBIX IO pa3Mepy u dopme.
Pe3ynpTaThl HCCIeI0BaHUS OTMEYAIOT B TaOJIHIIE.

OBMEH WH®OPMAIIMENA U EE OBCYKJEHUE

OOwmen nHpopManuei u ee 00CYXIeHHE MOXKHO OPIraHU30BaTh HA OCHOBE BOIIPO-
coB U3 yueOHHKa. Bo Bpems nccnenoBanus i BOSHUKHOBEHUS THIIOTE3 y YUCHUKOB
y4UTeIb MOKET HCIIONIb30BaTh HaBoxsdmue Bonpockl. Hampumep: — Kakum eme
CHO0CO0OM MOXKHO CPaBHUTH Macchl 3TUX Ten? Kak MOXKHO W3MEpUTh Maccy Ten?

Y4eHNKH pU TOMOLIH BECOB ONMPEAEIIIOT, KAKOe U3 Tell UMeeT HauOOJIbIIYIO, a
KaKoe — HAaMMEHBUIYIO MacCy. Macchl BbIpa)karoTcs B Pa3HbIX €IUHULIAX HU3MEPEHHUS.
s mpuBnedeHus YYEHUKOB K OoJjiee aKTHBHOMY OOCYXKICHHUIO IIeJIecoo0pa3zHo

HCIIOJIB30BATh Ta6n1/1uy:
Jlerkue Tema Tspxensle Tena
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OBOBUIEHUE U BbBIBOJ PE3YJIbTATOB

Ha sTOM 3Tare ypoka 0TBETHl Y4EHHUKOB 0000IIAOTCS ¥ TIPH MTOMOIIM HABOSIIINX
BOTIPOCOB BBIBOJISITCS CIIEAYIOIIHNE PE3YIIbTATHI:

— pasHbIe TeJla OIMHAKOBOro 00beMa 1 (POPMBI HMEIOT pa3Hylo Maccy;

— TeJia pa3Horo o0beMa, Ho U3 OAHOTO M TOTO XKe MaTepualia HIMEIOT Pa3Hylo Maccy;

— Macca TeJla B pa3HbIX €AMHUIAX U3MEPEHHs UMEET Pa3HbIC YUCIOBbIE 3HAUECHUS.

VYuuTtenb HAIOMHHACT O THUIOTE3aX, BBIIBUHYTHIX yUYallMMHUCA B HAadaJle YpOKa, U
CPaBHMBAET UX C UX NPUOOPETCHHBIMH 3HAHUSIMH B XOZI€ UX aKTHBHOMU JIESTENEHOCTH.

TBOPYECKOE IPUMEHEHUE

Iocne Toro xKak y4eHHKH MPOBEIM CPAaBHEHHME MAcchl TBEPIBIX TEJ, K HUM MOXKHO
00paTuthest ¢ BormpocamMu 0 Macce >kuarocteld. [locie o0cykaeHnst OTBETOB BBIIOJHSIETCS
nccnenosanue «V3MepuM Maccy JKUIIKOCTEN». B OIbITe yUeHHKH ONPENENSIFOT MacCy BOJIbI
B cTakaHe. 11 3TOro ¢ IOMOIIBI0 BECOB CHAYasIa B3BELIMBAIOT ITyCTOH CTaKaH, a 3aTeM —
CTaKaH ¢ BOJOW. Beraurast n3 Macchl IONHOHM OYTBUIKHA MAaccy IMyCTOM, MOYKHO OTPEJICITUTh
Maccy BOJIbl. Y YeHHKaM MOYKHO 33/1aTh Pa3HbIe BOIIPOCHI, HarpuMep: — MOKHO JIX TPH T10-
MOIIM OOBIYHBIX BECOB ONPEACIUTh MacCy MOJIOKAa B OyMa)XHOM IIakeTe, Mpoia-
BaeMOro B Marasuse?

AuddepennmpoBanHoe 00yueHre. YUEHIKAM C BEICOKAMH TTOKa3aTEeISIMA 00y UICHHS
MOXKHO NIPEVIOKUTh JOMOJIHUTEIBHOE MCCIIEIOBaHUE. Y YUEHUKY MOYKHO TIOPYYHUTH OTIpesie-
JIATH TIPA TIOMOIIM MEH3YpKH 00beM Bofbl B OyThuike (1 JMTp), a TarKe ee Maccy Ipu
TIOMOIII BECOB. 3aTeM CPaBHHUBAIOTCSI YMCIIOBBIC 3HAUCHHS 00bheMa BOIBI B OYTHUIKE C ¢
Maccoil. Pe3ynbrar BbI3bIBaeT OOJNBIION MHTEpPEC Y YYCHHKOB. YUEHHKAM IIpeliaraetcs
BBICKa3aTh CBOU TUIIOTE3bI O TIPUYMHE 3TOTO SABJICHHUS.

Ha noM yuwrens mopydaeT BBINOJIHEHHWE NpakTHYeckoro npoekrta «Ecmm macca
BO3ITyXa?».

OuennBanne wim peduekcns. 331aHus, JaHHbIE Ha 3Tanax “Uto Mbl y3HAIN» U
«IIpoBepbTe cBOM 3HaHHA», CIyKaT i1 CaMOCTOSITENIBHOTO OOOOIIEHHMS OCHOBHBIX
3HAHWH, TTOJYYEHHBIX YYEHHKaMH B T€YEHHE BCETO YPOKa, M BBIABICHHMS CIa0bIX CTOPOH.
B 3aBucMMOCTH OT OrpaHMYEHHOCTH BO BPEMEHH, 3aJaHus, JaHHbIe B 9acTu «IIpoBepsre
CBOM 3HAHUS», MOJKHO MOPYYHUTh KaK JUIsl BBITOJIHEHHS B KJIacce, TaK U IS BBIIOJIHEHUS
JIoMa. DTH 3a7aHus SABITIOTCS OCHOBOIA I IPOBEACHMS OIICHUBAHHSL

VYauTens A OLIEHUBAHUS CTETICHH JTOCTHKEHHS YYeOHBIX LeJIel YpOKa UCIOb-
3yeT cIeAyIoUe KpUTEpUH.

Kpumepuu oyenusanusa: KOMMEHTHPYET, H3MEPSET, IpeoOpas3yeT, pelaeT 3aJauu

I ypoBenn II ypoBennb III ypoBennb IV ypoBenn
HcrnbIThIBaET TPYAHOCTH Kommentupyer npu B ocHoBHOM npaBuib-  |IIpaBUiIbHO KOMMEHTH-
MPY KOMMEHTUPOBAHUHM  |TIOMOIIM YUYHUTEIS TO, YTO | HO KOMMEHTUPYET TO,  |pyeT TO, YTO Macca
TOr0, YTO Macca SIBISIETCS. | Macca SBJISETCS OCHOB- YTO Macca SIBIIIeTCS SIBJISIETCSI OCHOBHBIM
OCHOBHBIM CBOXCTBOM HBIM CBOHCTBOM OCHOBHBIM CBOMCTBOM |CBOMCTBOM BEIIIECTBA.
BEILIECTBA. BEILECTBA. BEILECTBA.

C TpyoM uszmMepsier C yuureneMm uzMepsier B ocHoBHOM mpaBuiie-  |3MepsieT maccy Ten npu
Maccy TeJI IPU MOMOIIM  |Maccy TeJ MPH MOMOUIM | HO U3MEpsIeT MacCy Tell (IOMOUIM PhIYaXKHBIX 1
pbl'—la)KHbIX u pbl'—la)KHbIX u 3.]'leKTpOH— l'[pl/l oMo pbl‘{a)l(— SHQKTpOHHbIX BCCOB.
3JIEKTPOHHBIX BECOB. HBIX BECOB. HBIX U 3JIEKTPOHHBIX

BECOB.
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C TpyJoM IPOBOJMT Hpe-
o0pa3oBaHHe MEXKTY eIH-
HHI[AMH MacChI.

C HOMOIIBIO YUHUTEIISI
MPOBOJIUT MPeoOpa3oBa-
HHE MEXIY eIUHHIaMU

B OCHOBHOM IIPaBHIIb-
HO TPOBOJIUT Mpeobpa-
30BaHUE MEXIY €IUHH-

TTpaBUIIBHO TPOBOIUT
peoOpa3oBaHUEe MEXKITY
€IMHUIIAMH MAaCCHhI.

MacCChI. IaMu MaccChbl.

C moMOUIbI0 yUUTETS
pelaeT nNpocThie 3aa4u
0 TeMe.

B ocHoBHOM npaBuiib-
HO pelaeT MpoCcThIe
3aJa4H 110 TeMe.

IIpaBunbHO pemaer
TIPOCTHIE 33/1a9H 10 TEME.

C TpynoM pemiaet
HPOCTBIE 3aJ1a4H 110 TEME.

Ypok 23: PEHIEHUE 3AJIAY

1.1.2. Pemraet mpocThi€ 3a/1a4yl pa3IUYHOTO XapakTepa mo
(hU3UIECKUM SBICHUS.

Honcranaaptst 2.1.4. Pemaer mpocThIe 3a/1a9H 110 CTPYKTYPE BEIIECTBA (arperaTHoMy

COCTOSTHHIO).

PE3YJIBTATHI  ® Pemraer 3agaun KOJMYECTBEHHOTO M KAUECTBEHHOTO XapaKTepa I10

OBYYEHUA TEMIepaType U €€ N3MEPEHHS.

THUII YPOKA WNHayKTHBHBIN

LD IS Pabota co Bcem kitaccoB, paboTa B mapax, MHAUBUAyaTbHAs paboTa

¢opmbI paboTsl ? ’

Hcnonb3yembie Mo3roBoii ITypM, UCCIEIOBAHNE, aHATIN3, TIPE3CHTAIINS, 3a]JaHuUE,

METObI aHaJIN3-CUHTE3

(R e Mar.- 1.1.3.,1.2.1.,1.2.3.,1.2.5.,4.1.1.,5.1.2. Uud.- 1.2.3.,2.2.3.,3.3.1.,,

VHTETPALIUSI Tex.-2.1.2.,2.2.2. TI-m .- 1.1.1.,1.2.1. b.- 1.1.1. C.- 1.2.1., 2.1.6. A3.1.-
1.1.1.,1.1.2.
Paboure TUCTHI, TUCTHI [T HAOJIFOACHUS, [TAKaT, Pa3HbIC
TEPMOMETPBI, KOMITBIOTEP, IPOEKTOP, HHTEPAKTUBHAs Aocka (Mimio
Studio mnn Promethean).

Pecypcbl Murquzov M., Abdurazaqov R., Oliyev R. Fizika 6. Is doftori. Baki,

Bakinogr, 2017.
Abdurazaqov R., Allahverdiyev A., Osgorli S., Mommoadova V.
Fizikadan masalalor. 6-c1 sinif. Baki, Bakinasr, 2018.

IlenecooOpa3HO OpraHU30BBIBATE YPOK PEIICHHS 33129 METOIOM COOECeI0BaHMS.
Ha takux 3aHATHSX ydalyecs BBIPaKAlOT CBOC MHEHHE O pellaeMbIX 3ajadax U
00CYXIAIOT MyTH HMX pelleHus. B 3To BpeMs y4WTeNnb HampaBisieT yYCHHKOB
HPOSICHUTb, IPOAHAIN3UPOBATH U PEIIUTH 33/a4y.

I[I/IarpaMMbI Benna MOTYT HCIIOJIL30BAaThCA Jid PCUHICHHA CPAaBHUTCIIbHBIX 3aJa4, a
KOHLENTYaJIbHbIE TaOJMIBI MOTYT HCIONB30BATBCS IJISl  pELIeHUs  3ajad
00Cy’XIaeMOT0 THIIA.

YueHukaMm OJDKHA OBITH NMPEAOCTaBlieHa MaKCHMallbHas CBOOOMA B pEIICHUH
3aj1a4, 4TOOBI 00ECTIEUNTh UX Pa3BUBAIOIIYIO POiib. HeT He00X0AMMOCTH OOBSICHSTh
pelIeHne KakJoW 3amaud Ha ypoke. JlocTaToO4yHO NpUBECTH NpPUMEp pPEIICHHS
nomoOHbIX 3amad. llenmecooOpa3Ho opraHM30BaTh PEIICHHE 3a4ad IO CIICTYIONINM
JTamam.
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H3zyuenue mexcma 3adauu

Ycaosue 3axavu.
Ha pucyHke npeacraB/jieHbl KOMHATHBIN (A), MeIMLMHCKUI
(B) u JadopaTopublii Tepmometp. Tayin edin Onpenennre:

5015

42

oo,

1- neny oaHoro aenenusi repmomerpa (C);

41

a0

]
=]
[
S
)

2— npuOOPHYIO MOIPEIIHOCTE TEPMOMETPOB; ofo] LAt | x

3— noka3aHusi TEPMOMETPOB € Y4eTOM NPUOOPHOM ofo| |4 0
= |

NOIPEeLIHOCTH. wofro |8

35

H3yuenue mexcma 3aoauu

® Yuumens euje | ® 1o kakoil mkase nporpaxynpoBaHbl TEPMOMETPEI IIPEICTaBICHHbIE
pas Ha pUCyHKe?
3auumoleaem e KakoB npeznen n3amepenus repmomerpa A?
yenosue 3adauu. | o Cxonbko °C mpejies U3MepeHus Tepmomerpa B?
® 3amem ewje e Cxonbko °C mpenen m3mepenus repmomerpa C?
pas e KakuM H3 3THX TEPMOMETPOB MOKHO U3MEPUTH KOMHATHYTO
3auumoleaem Temmeparypy?
DAL e Kakoii 6yKBOii 0003Ha4aeTCs METUIMHCKUN TepMOMETP?
e Ilocne smozo e Y10 B 3a/1aue TPEOYETCS ONPEAENTUTE B IEPBYIO OUEPED?
sacaywiueéaemcs | ¢ Yro pa 0CHOBAHMHM YCIIOBHUS 3a1a49u TpeOyeTCs ONpeaenuTh BO
hepeckas BTOPYIO Odepe/h?
3adaxu. e YT0 cnipammBaeTcs Ha OCHOBAaHWH YCIIOBHUS 3a1a4d B KOHIIE?
® B KoHue dnce
nposooumcs
pponmansusii
onpoc ycnosus
3a0auu:
Pewenue 3aoauu
Ilo 1. Yem omiimgaetcst 1a00paTOPHBINA TEPMOMETP OT APYTHX
cooeparcanuio TEPMOMETPOB?
3a0auu 2. Ckonpko °C MakCUMyM TpagyHpyeTcsl MEAUIUHCKHNA TEPMOMETpP?
npoeooumca ITouemy?
pponmansuoiit 3. Kak ompenensiercst ieHa OAHOTO [eIeHuUs nprodopa?
onpoc. 4. IIpuMeHsst 3TO IPABUIIO K TEPMOMETPY, KaK MOXKHO ONPEICIHTD
[ICHY OAHOTO AEIEHUS YIMYHOTO TepMOMeTpa?
5. YTo TaKoe morpemHocTs npudopa?
6. [IpuHAB BO BHUMaHKE METOJI ONIPE/eNICHUS IOrPEIIHOCTH MpHOopa,
KaK MOXXHO OIPEAEINTh MOKa3aHHe TEPMOMETpa, HalpuMep,
MEIUIMHCKOTO TepMoMeTpa?

PeweHue 3adayu
o [Jena 00n020 denenus npuoopa
o [Tozpewinocms npubopa
o Onpedenenue NOKA3AHUA NPUOOPA C YUEeMOM €20 NOZPeUutHoCmu e
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Ilena ogHoro genenuda (N) =
Pa3HOCTb MeXAY ABYMs HanboJiee 6JIU3KO PacloIoKeHHbIX 3HaYeHUH O0JIBLINX JleJIeHUH

YHCIIO JieJIEHUH PacloI0KEHHbIX MEX/Y STUMH GOJIbIIMMHU JieJIEHUAMU
b—a

o
b—-a

1
n 2

Tozpewrocms npubopa pagHa NOL0BUHE 3HAYEHUs 00HO20 OeleHUsl €20 WKAbL:AX =
B mounom nokazanuu npubopa yuumleaemcs no2peutHocms npubopa:x = xo t Ax
T0e:Ax —noepewrnocms npubopa, X, — Habmo0aemoe NoKa3anue npubopa, X — MouHoe NOKA3aHUe

npubopa.

3anuch ycJIOBHSI 331241 U BbIYHCIIEHHE
aHO: 1. Ilena ogHOTO AEJIEHUS TEPMOMETPOB.
P Tp
A B € Llena ogHOTO NENEHUS TEPMOMETpa A:
 — , 20 — 10
50150/ ‘ f':m NA(OC) = T = 1°C.
40{140)  |ou B
sofisol | 415 | ™ Ilena onHoro nenenus TepmomMerpa B:
bzl 5 ‘” “0) 36-35 1
o L] |4 Ng(°C) = ———=—=0,1°C.
e Al A0E 5 10 10
0g0 - 40!
=f | 1., Ilena ognoro nenenus repmomerpa C:
10§10 ‘-". 3 30 30 _ 20
af | 4 | v N(0) = ——=1C.
\I( 2. IIpubopHas MOrperHoCTb TEPMOMETPOB.
[TpubopHast morpenIHocTs TepMoMeTpa A:
N, (°C)—=? puoop p p1°C Tp
Ny (°C)-? Ax,(°C) = — = 0,5°C.
N¢ (°c)-? [TpuGopHast norpentHocTs TepMomerpa B:
Ax,(°C)=? ) ,1° .
Ay (°C) - Axz(°C) = = 0,05°C.
Ax, (°C)-? [IpubopHas MOrpenIHOCTh Teng)MeTpa C:
x,(°C)=? Axc(°C) = — = 0,5°C.
°C)—=?
*p (OC) ) 3. [Toka3aHre TEPMOMETPOB C YISTOM MPHOOPHOM
xc(°C)~? MOTPEITHOCTH.
ITokazanue Tepmomerpa A:
x,4(°C) = 25°C + 0,5°C.
ITokazanue Tepmomerpa B:
x5(°C) = 36,6°C + 0,05°C.
ITokazanue Tepmomerpa C:
x.(°C) = 60°C + 0,5°C.

OuenuBanue. /{7151 OIIEHKH CTETIEHN ITOCTIKEHUS YUEOHBIX IIefieil Ha YPOKe MOXKET
BOCTIOJIb30BAThCS CIEAYIOIUMHI KPUTEPUIMHU.
Kpumepuu oyenusanus e Pemenue 3anau
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I ypoBennb

II ypoBenn

III ypoBensn

IV ypoBennb

C Tpyznom pemaet
KOJIMYCCTBCHHBIC U

C moMoImIEI0
YUYHTENS peaerT

B ocHoBHOM
MIPaBUJIBHO PEIIacT

ITomHocTRIO
MIPaBUJIBHO pelaeT

KaueCTBEHHBIE KOJIMYCCTBECHHBIC M | KOJIMYCCTBCHHBIC M | KOJTMYCCTBEHHBIC H
3a/1a4u 10 KaueCTBEHHBIC KaueCTBEHHBIC KaueCTBEHHBIC
TEeMIIEpaType U ee 3a/1a4yu 1o 3a/1a4yu 1Mo 3a/1a4u 1Mo
M3MepeHusl. TeMIepaType U ee | TeMIiepaType u ee TeMIepaType U ee
M3MEpEHHUsL. H3MEpPEHHUSL. H3MEpPEHHUSL.

B xoHIIe ypoka paboune JUCTBI COOMPAIOTCS ¥ IOMELIAIOTCS B TTOPT(HOINO KAKIOTO

YYCHHUKA.

YPOK 26 / TEMA: TPABUTAIIMOHHOE B3AUMOJIEMCTBHUE —

PE3YJIbTATBI
OBYYEHUA

IMoacrangapTel

OcHOBHBIE
MOHATHS

THII ypoka
Hcnosb3yemeble
¢opmbl padoThI

Hcnosb3yemeble
METO/JbI

MexnpeameTHast
HUHTEI'PALIUA

Oo6opynoBanue

COJIHEYHAS CUCTEMA

e KoMMeHTHpyeT MpOHCXOAAIINE B IPUPOIE B3AHMOACHCTBHS IPH
MOMOITH (PU3UIECKOTO TOJIS.

e [IpencraBnsier B3aMMOJCHCTBHS, HaOIIOTaeMble MEXIY TEIaMH,
MMEIOIIMMH MaccCy, TOKa3bIBaIOIINE CYNIECTBOBAHNE FPAaBUTAIIHH.

e OOBsicHsET BOSHUKHOBeHHE COTHEUHOU CHCTEMBI B Pe3yJIbTaTe
TpaBUTAlIMOHHOI'O0 B3aMOJCUCTBUA.

e Perraer mpocThie KaueCTBEHHBIE 33/1a4H 110 TEME.

2.1.2. PaznmuvaeT popMbI MaTepHUH.

2.1.3. Pa3bsicHs€T CBOM NIEPBUYHBIE 3HAHUS O (hopMax MaTEepHu.

2.2.1. Paznuyaet cBs3aHHBIE CUCTEMBI H B3aUMOJIEUCTBUE B
MPUPOJE.

2.2.2. OnmceiBaeT HAOMIOAaeMbIe B3aUMOICHCTBUS B MIPHPOJIC.

rpaBI/ITaIH/IOHHOG B3aHMOHeﬁCTBHe, Conneynas CHUCTEMa,
TpaBUTAIUOHHOC MOJIC, IPUTIAKCHUC

MHIyKTUBHBIM.

Pabota co Bcem kiaccoM, paboTa B TpyIIax, MHAWBULy albHas
pabora.

Mo3sroBo# mTypMm, HaOIFOIEHUE, UCCIETOBaHUE, MOACIMPOBAHUE,
Mpe3eHTalvsl, 00CYKICHUs, 3aJaHKE.

ra2.1.1.,x-s.11.1,I213,I2.1.5,b542.2., Uap.2.1.1.,
WUud.2.1.2.,5.2.1.2., Uud.2.1.1.,5.4.1.1., .3.2.1.

PabGoune muCTHI, TUCTHI TS HAOJIIOACHMS, TUTACTHKOBBIN CTaKaH,
KalpOHOBAasl HUTh, ITyCTOW KOPITYC OT PYYKH, HOXKHUIIBL, JIUTIKAs
JICHTA, TIACTMACCOBBIE IIAPUKH, KOMIIBIOTED, TPOESKTOP,
uHTepakThBHAs nocka (Mimio Studio mim Promethean)

MOTUBAIUA

J1s1 yaeHUKOB ypOK MOKHO Ha4aTh ¢ HEOOJIBITOW HHTEPECHOW UCTOPHH, UITH
nokasas ()parMeHT u3 GuibMa, COOTBeTCTBYIoLMI Teme. Hanpumep, ¢pantactuyec=

92



Kast HICTOPHSI 0 KOCMHYECKHX ITyTENIeCTBUIX, WK (pparMeHTsl u3 prnbpMa «Boimreo-
HBII Xanat» (www.youtube.com/watch?v=dcnkJnHISG4). M0oXXHO TPOAEMOHCTPH-
poBaTh (hparmenTsl myTtemectBus Pammna u 3apudst Ha JIyHy. A k kiaccy obpa-
TUTBCS CO CIEAYIOUIMMH BOIIPOCAMH:

— Ilouemy netw Ha JIyHE MPBITAIOT KaK «KO3ITHKH»?

— Yto MemaeT HaM CBOOOAHO MOJHUMATHCS C IOBEPXHOCTH 3eMiId B HE00?

— Uro ynep:xuBaeT 3eMIIt0 U IiaHeTsl BOKpyr CoiHna?

Yuurenas MOXKET UCTIOIB30BATh MaTepHal U BOTIPOCHI, JaHHbBIE B YIEOHHKE.
BricnymmBatoTes uaen yueHUKoB. Ha mocke 3amuchIBaeTCs HCCIEyeMblil BOIPOC U
YUUTENb, 3a4UTHIBas, 00BSCHIET ero. OTMEUalOTCs THIIOTE3bl YUEHUKOB.

Bomnpoc past ucenenoBanus: Uto yaepxuBaeT rianetsl Bokpyr ConHua?

MNPOBEJEHUE NCCJEJOBAHUS
HccnenoBanne MOKHO IPOBECTH B JBa JTaIla.
1-i1 a3man. Bemonasiercs uccnenaoBanue «Mzyanm ConmHednyio cucteMy». 3aganne
BBIMIOJIHAETCS B TpyINmax WiId BceM kiaccoM. llens 3amanus — HabOmiofeHHe
YYEHHKaMH 3a IIOBEIECHHEM MOJEJIN Tesl OOJbIIONW Macchl, MMEIOIINX CHIIbHBIC
rpaBUTAMOHHbBIE TIONA. ONBIT TO3BOJISIET TOHSTH, TOYEMY TUIAHETHI, JBYIKYIHECS
BOKpyT CoJHIIa ¢ OYeHb OOJIBIION CKOPOCTHIO, HE YAAJSIOTCS.
2-i1 Iman. YYeHUKH, UCTIONB3Ysl METOJA «UTEHHUs C OCTaHOBKOI», 3HAKOMSTCS C
JaHHBIM B Yy4YeOHUKE TEOPETHUECKHMM MarepuanoM. Jlng mydiiero ycBoeHus
3aYMTHIBAEMOT0 MaTepualla yUUTeNb 33/1aeT YIeHUKaM pa3Hble Borpockl. Hampumep:
— UT0 yAepKUBaeT JIt0JIeH, MaIlIMHBI, PEKU U BOJIbI OKEAHOB Ha MIOBEPXHOCTU 3eMITH?
— YT0 noHUMAaeTCs MO CJIOBOM «TPaBUTALU ?
— Ilouemy muiaHeTsl, oTAenMBIIMCE OT CONHEYHOW CHCTEMbI, HE MOI'YT CBOOOIHO
JIBUTATHCS B KOCMUYECKOM TIPOCTpaHCTBE?
— Kaxkue npuponHbie sBJICHUS 3aBUCAT OT BpaileHus JlyHsl Bokpyr 3emim u 3emin
BokpyT ComHra?
OBMEH UH®OPMAIIMEN U EE OBCYKJIEHUE
[IpuHrMas BO BHHMaHHE CIIOKHOCTb TEMbI, YYHUTEIb BO BpeMs OO0CYXICHHS
WCCIIEZIOBAaHMS M BOIIPOCOB J]aeT OIpeIeIeHHbIe HampaBieHnsa. B xone oOcyxaeHus
WCIOJIB3YIOTCS TPOCTHIE BOTIPOCHI:
— YTO0 yJepKuBaeT KOJBIIO TP €ro BPaIlleHUH B XOJIE UCCIICIOBAHUS BOKPYT PYIKH?
— Yro yaepxxuBaet 3emiro okoo ComHra?
— Kakoe u3 B3aumoneicTBui, yaepxuBaromee 3emiato okono CoaHUa Wik KONbLO
OKOJIO PY4KH, OoJjiee MOIHOE?
— Ecom Comxne nputarmBaer 3emMirio, TO TO4YeMy 3eMilsd, MPHOIM3UBIINCH K
noBepxHocTH COJHIIA, HE CTAIKUBAETCA ¢ Hei?
OBOBLIEHHUE U PE3YJIBTAT
YYeHHUKH ¢ TOMOIIBIO HABOAAIINX BOIIPOCOB JIENAIOT CIEAYIOIINE BBIBOBI:
— MEXIy BCEM XXHBBIM M HEXHUBBIM, HauMHAs C YacTHL M 10 HEOECHBIXTeN,
CYIIECTBYET TPAaBUTALIMOHHOE B3aNMOJICHCTBHE;
— 3TO JeMCTBUE XapaKTEPHO NPUTKECHUEM;
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— OHO IepeAaeTCsl MPU IOMOLIH I'PaBUTALIOHHOTO MOJIS;
— UMesl TUTaHTCKY10 Maccy, ConHIle, MPUTATMBas KOCMUYECKUE OOBEKTHI (TUIAHETHI,
acTepoOH/IbI) C OTHOCHTENIbHO MajOd Maccoil W Bpallalollfecss BOKPYT HEro ¢
0O0JBIION CKOPOCTHIO, HE TIO3BOJISIET UM YHTH CO CBOMX OPOMT;
— Tak xe Kak CoJIHIle MPHUTATHBACT IUIAHETHI, BPAIIAIOIIecss BOKPYT HETO, TaK U
TUTaHETHI IPUTATUBAIOT K cebe ConHile;
— Camo xe ComnHiie BMecTe ¢ HeOSCHBIMH TeJIaMH, OKPY>KalOIIMMH €ro, y4acTBYeT B
0oJee CI0KHOM JBMKEHHH B TPABUTALIMOHHOM T0JIE 3BE3I.

TBOPYECKOE IITPUMEHEHUE
B ygactn «[IpuMeHeHHe MONMYYEeHHBIX 3HAHWI» y4YaIllUMCS TMOPYYaeTcsl BBIIIOIHHUTH
3aJaHle TBOPUYECKOro xapakTepa «BpIcTpoiiTe B psAn Ha3BaHUs MJaHET MO pac-
cTosiHMIO 10 ConHuay. Yyamyecs: IPUMEHSIOT 3HAHUS, TIOJTyYECHHbIE B TEUEHHE BCETO
ypoxka. C 1enpI0 clienath 3aianue 00Jee HHTePECHBIM, YUeHUKH CpaBHUBaIOT CoJTHIle
¢ JIyHo, ucnons3ys AJis 3TOro nuarpaMmy Benna.
OunenuBanue i peduiekcus. 3afaHus, JaHHbIE B paszaenax “UTo Mbl y3HaIU» U
«IIpoBepsTe CBOM 3HAHWS, CIYXKAT JUIST CaMOCTOSTEIHLHOTO OOOOIICHHSI OCHOBHBIX
3HAHW, TOJYYCHHBIX YUCHHUKAMH B TEUCHUE YPOKA, U BBISIBIICHHS clIabbIX CTOPOH. B
3aBHCHMOCTH OT BPEMEHM 3a/laHus, JaHHble B 4yacTu «IIpoBeppTe CBOM 3HaHUA»,
MOXKHO HOPYYHThH AJIsl BBINOJHEHHS, KaKk B Kjacce, Tak M JoMa. OTH 3aJaHus
3aKJIaJBIBAlOT OCHOBY TS MTPOBEACHUS OIICHUBAHUSI.
VYauTens Ui OLCHUBAHUS CTETIEHU JOCTIKEHHS YUeOHBIX LeNie ypOoKa HCIOJIb3yeT
CIIEAYIOIINE KPUTEPHUH.
Kpumepuu oyenusanus. KOMMEHTHPYET, IPEJCTABIISIET, OOBSICHSET, pelIaeT 3a4aqu.

I ypoBens 11 ypoBeHb 111 ypoBeHb IV ypoBensn
HcnerteiBaer TpyaHocty (C nmoMounsto yuutenst  |B ocHoBHOM mpaBunbsHO |IIpaBunbsHO
B KOMMCHTUPOBAaHUH KOMMEHTHUPYET KOMMEHTHUPYET B3aUMO- (KOMMEHTHUPYET

B3aHMMO/JIENCTBHUS B
MPUPOJIE TIOCPEICTBOM
(hU3HIECKOTO OIS

B3aUMOJICUCTBUE B
MPUPOJIE TIOCPEICTBOM
(hU3UIECKOTO OIS

JIENCTBUS B IPUPOJIE
MOCPEICTBOM
(bU3UYECKOTOo MOJIsl.

B3aMMOJICHCTBHS B
MIPUPO/IE TIOCPEICTBOM
(hU3HIECKOTO OIS

C TpyZIoM TpencTaBiseT
CYIIIECTBOBAHUE MEKILY
Tel1aMH, 00J1a1ar0IMMKI
Maccoi, rpaBUTaIlUOH-
HOT'O B3aUMO/ICHCTBUS.

C moMOIIbI0 yUUTEISt
TIPECTaBIISIET CYIIeC-
TBOBaHUE MEXY Tela-
MU, 00JIaTaI0IIIMHU Mac-
COM, TPaBUTALIUOHHOTO
B3aUMOJICUCTBUSI.

B ocHOBHOM TIpaBMIIEHO
MPECTaBISIET CyIIec-
TBOBaHUE MEXY Tella-
MM, 00J1aJar0IUMHU
MaccoM, rpaBUTAL[OH-
HOT'O B3aUMOJICHCTBUS.

IpaBHIBHO TIpeCTaB-
JSIET CyIIECTBOBAHHE
MEXIy Tenamu, obaaa-
IONIMMH MAacCOii, rpaBu-
TaIMOHHOTO B3aUMOJIEii-
CTBUS.

C TpynoM oObsICHSIET
Bo3HUKHOBeHHE Coll-
HEYHO# CHCTEMBI B pe-
3yJIbTaTe TPAaBUTAIMOH-
HOTO B3aUMOJICHCTBHSL.

C noMOUIBIO yUUTENS
0OBSICHSIET BO3HUKHOBE-
Hye COHEYHOH CHCTEMBI
B pe3yJIbTaTe rpaBUTALU-
OHHOT'0 B3aUMOZICHCTBHSL.

B ocHOBHOM npaBMIIbHO
0OBSICHSIET BO3HUKHOBE-
nue ConHevHOMH cHcTe-
MBI B pe3yJIbTaTe rpaBU-
TaIIOHHOTO B3aUMO-
JEeUCTBUS.

[IpaBuiIbHO OOBSICHSIET
BO3HUKHOBeHHE CoHEY-
HOU CHCTEMBI B Pe3yJib-
TaTe TPAaBUTAIIMOHHOTO
B3aUMOJIENCTBHS.

HcrbIThIBaET TPYAHOCTH
TIPY PELIEHAN TIPOCTHIX Ka-
YECTBEHHBIX 33714 110
TEME.

Pemaer npocTeie kayec-
TBEHHBIE 33/1a4U 10 TEME
C MMOMOMIBIO YYUTENS.

B 0CHOBHOM IIPaBUJIEHO
pelnaeT npoCThIe Kadec-
TBEHHBIE 33/1a4H 110
TEME.

Pemaer npocTeie kayec-
TBEHHBIE 33/1a4H 110
TEME.
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“Baki1” nasriyyat1 (Baki s., H.Seyidbayli kiig., 30).

Cap mohsulunu istehsal edon:
“Radius” MMC (Bakai s., Binagadi sossesi, 53).

96



Pulsuz



