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Ob YYEBHOM KOMIIVIEKTE

VYuebOHbiii komIutekT «Du3nkay s X Kiacca MOATOTOBIEH sl 001eo0pazoBa-
TENBHBIX KON A3epOaiimkaHckolt PecryOimkyn Ha OCHOBE YTBep)KIEHHON MuHwMC-
tepctBoM ObOpazoBanus AsepOaiimkanckoit PecmyOmiku mporpaMMel (KypprKyITyMa).

YueOHbIl KOMIUICKT M0 (PU3UKE COOTBETCTBYET COJICPIKATEIIBHBIM CTaHIapTaM U
pe3yapTaTaM OOYYCHUs, TIpaBHJIaM OpTaHU3aIid YIeOHOTO TpoIlecca, a TaKkKe KOH-
LENIHSM OICHUBAHUS, OTPAKEHHBIM B TIPEIMETHOM KYPPHKYITyMeE.

Oco0oe BHHMaHHE YJICIICHO TOYHOCTH, HATJISIIHOCTH, COBPEMEHHOCTH, JIOTHYHOCTH,
ITOCTPOCHHUIO OT IPOCTOTO K CJIOKHOMY M XPOHOJOTHYECKOH IOCIIeI0BATEIILHOCTH
MIPECTAaBICHHOTO MaTepHaa.

[Ipn moaroroBke ydeOHUKA OBLIO OMPENENICHO NMPHUOPUTETHOE HAIpaBIICHHE Ha
Pa3BUTHE JIOTHIECKOTO, KPUTUIECKOTO U TBOPUSCKOTO MBIITUICHHS yUaIuXcs, Ha (op-
MHUPOBAHHUE MX CIIOCOOHOCTH K OOOOIICHHIO M BBIIBIKCHUIO UJICH, aHATN3 U OLICHKY
MIPOUCXOISIINX B OOIIECTBE U MPUPOJIE SIBJICHUH, HABBIKOB TIPE3CHTALIUH U TIPOTHO3H-
poBaHUs. BOJBIIMHCTBO MPEICTABICHHBIX B yUCOHUKE 3aTaHWil pacCUMTAHO HA BBI-
MIOJTHEHUE TTapaM¥ WITH B TPYTIAX, YTO CIOCOOCTBYET Pa3BUTHIO Y YUAIHXCS KOMMY-
HUKaO0EITbHOCTH U YMEHHS MPHUXO/IUTh K COBMECTHOMY pelieHnto. HapaBHe ¢ atum, B
[IEHTPE BHUMAHHUS OCTaBaJIOCh (popMupoBaHre yMeHHH rerob3oanus MKT.

[Ipu pabote Ham TeMaMu OBUIM YUYTCHBI TIPUHITUITEI BHYTPHIIPSIMETHON M MEXK-
Mpe/IMETHOW MHTErpanvy. Y4eOHbI MaTepuan y4eOHWKa COCTaBJIEeH C YY4ETOM BO3-
pPaACTHBIX OCOOCHHOCTEH ydarmmxcs. TeKcT, OCHOBHBIC TIOHATHS W BBIBOIBI MPEICTAB-
JICHBI TPOCTO, SICHO ¥ TOYHO.

CTPYKTYPA YYEBHOI'O KOMIVIEKTA

VYueOHsblii MaTepuan B ydeOHUKE CIPYIIITHUPOBaH B 7 Ii1aBax:
I'maa-1. OCHOBBI KHHEMATHKH.

I'maBa- II. OCHOBBI IMHAMUKH.

I'maa- III. 3akoHBI cOXpaHEHHUS.

I'naBa- IV. Mexannyeckue KojeOaHus U BOJIHEL.

I'maBa-V. PensaruBucrckas MexaHuka.

I'maBa-VI. MonekynspHO-KMHETUYECKAsT TEOPHUS.

I'maBa- VII. OcHOBBI TEpMOAMHAMUKHU.



I'PYIIIAPOBKA YYEBHOI'O MATEPHAJIA
ITO XAPAKTEPY JJIA KAXKIAOU TEMbI

Y4eOHbIe MaTepHaNbl 0 KaXI0i TeMe CrpyNIHUPOBaHbl B COOTBETCTBUH C Xa-
PaKTepOM JIeATeIbHOCTH:

(A

0 — MoruBamusi. Cozfaercst 1u1st TpOOYKIICHUsI MHTepeca K TeMe ONMCaHUEM pas-
JIMYHBIX CUTYyalWi M SIBICHUH, CBSI3aHHBIX C M3y4aeMOW TEMOMH, M 3aBepIIaeTCs Moc-
TaHOBKOMW BOIIpocoB. IlocTaBneHHbIe BOIPOCH OCHOBBIBAIOTCS HA PaHEe IMPHOOPETEH-
HbIX 3HaHUAX W HAIIPaBJICHBI Ha MIPUBJICUCHUEC yHAIUXCA K AKTUBHOU ACATCIIBHOCTHU.
Q — Uccaenoanme. [Ipennaraercs MmpoBe/ICHUE OIBITOB, JIAOOPATOPHBIX PadOT U
Pa3IMYHBIX MPAKTHUECKUX 3aJaHHUi, HANPABJICHHBIX HA HCCICIOBAHHE 3aMHTEPECO-
BAaBILUMX SIBJICHUH, BBIICHCHUE IPUYMHHO-CIICICTBEHHBIX CBSA3EH MCCIIENLyEMbIX sIBIE-
HHUI. DT 3a/laHus MOTYT OBITE BBITTOJHEHBI rpynmnamMu Wil THAUBUAYaJIbHO, U CITY>KaT
JUISL CO3/IaHUST CBSI3M MEXKIY HOBBIM YUEOHBIM MaTEpHAIOM U YK€ UMCIOIIMMHCS 3Ha-
HuAMH. [t oOcy>xaeHHst pe3ysbTaToB BBIIOJHEHHOW palOOThl M MCCIIECIOBAHMS,
BO3MOYKHBIX OIIMOOK 33/1al0TCST BOIIPOCHIL.
G — Pazpsicnenue. JatoTcs pa3bsiCHEHHsI, CBsI3aHHBIC ¢ (PaKTaMH, BBIIOJIHEHHBIMU
BO BpEMsA ACATCIbHOCTH. 3,[[6CI> MPCACTABIIAOTCA OCHOBHBIC ITOHATHA, OIPEACIICHMSA,
MpaBUIIA U NIOSICHEHNUS], CBA3aHHbBIE C TEMOM — OCHOBHOE COZICP)KaHUE TEMbI ypOKa.
Yrayonenue. OToOpaxaroTcst MaTepHuaibl € YIIyOJIEHHBIM COJAepKaHHeM (C
paclinpCHHbBIM MAaTEMAaTUYCCKOM annapaTOM) BCOOTBETCTBUM C TEMOM.

— TBopueckoe npuMeHeHHE.

1. HccaenoBanue. 3anaHus, NPEIOKEHHBIC I 3aKPEIUICHUS HM3yYCHHOIO Mare-
pHaia TeMbI.

2. IIlpnmeHenne B MoBceAHeBHOM Ku3HN. [IpescTaBisioTcss TEOpETHUECKUE U MPaK-
THUYECKUE YIPAKHEHUS! I TOro, HTOOBI JdTh OOBSICHEHHE HAyYHBIX OCHOB SIBJICHHI,
MIPOUCXOAIINX . B ITOBCEIHEBHOW JW3HM M TPOKOMMEHTHPOBAaTb HX HA OCHOBE
T10JIy4aeMbIX 3HAHUM.

3. TIposecTri camooneHky. IlpenHasHadaeTcst U1l OLEHKH 3HAHUM, MOJyYEHHBIX
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y4YalluMHCS HA YPOKE, M BBISIBJIICHHS UX CcIa0bIX CTOPOH IPU U3YUYCHUH MaTepuaa.
3aaHHBIC BOMIPOCHI U 3aJ]aHHS CIIY’KaT JJIs 0000IIeHUsT N3y4YEeHHOTO, TPOBEICHUS
HCCIIEJIOBAHNH, BBIPAKEHHUS] OTHOLIEHHS K 3TUM 3HAHHSM.

— Yro BbI y3HaMU? CiyXuUT A1 00001IeHNSs 3HAHUH, TPHOOPETCHHBIX NP U3Y-
YEHUH HOBOM TEMBI. Y4Yaluecsl JOJDKHBI PE3IOMHPOBATH TEMY C IOMOIIBIO HOBBIX
KJTFOUEBBIX CJIOB, N3yYEHHBIX Ha YPOKE.

Kurouessle cioBa. [ToHATHS 1 TEpPMUHBI, U3yUEHHBIE B K10 TEME.

IMpoexrt. IIpeanaraercs AJist BHIOJIHEHUS I0Ma. DTH MPOEKThI HOCST SKCIIEPUMEH-
TaJBbHBIN XapakTep M JJIS MX BBIIOJIHEHHUS MOXHO HCIIOJB30BaTh Pa3iWYHBIE HC-
TOYHUKHU — PECYPCHI.

IMpakTnueckas padora. IlpeaHazHavyeHbl i SKCIEPUMEHTATBHOIO MPUMEHEHUS
MPUOOPETEHHBIX TEOPETHYCCKUX 3HAHHHN BO BpeMsi (PPOHTAIBHOTO OTIBITA.

COJAEP)KAHUE YYEBHUKA 110 I'NTABAM

VYueOHslit MaTepra TaBbl «OcHO8bl KUHeMAMUKUW) PACIIUPSIET U 3aBepIIacT 3HAHUS
yyallUXcsl O MOHATHU «MEXaHMYECKOE ABM)KEHHE, C KOTOPBIM OHU TIO3HAKOMMJIUCH B 6-M
Y TIPOJOJDKIIIN M3YYeHHE B 7-M KiaccaX. B HeM Halum oTpakeHue Takue AUAaKTHYECKUe
MIPUHLIUIIBI, KaK «HAYYHOCTBY, «EJUHCTBOY, «HATIJISAHOCTDY, «MHTEPAKTUBHOCTBY, «TeHE-
panu3ays», «COOTBETCTBHE», IIPEEMCTBEHHOCTBY, «aHAJOTHS U «CHHEPreTHYCCKHUM
MOAXO0 K OOYUEHHUIO». Yyalluecs U3y4atoT HOBbIE U MIOBTOPSIIOT Y)K€ U3BECTHBIE ITOHSTHUS,
TaKMe KaKk «MEXaHWYECKOe [IBIDKEHHE», «CKOPOCTBY», «IIyTb», «IIEpeMeIICHHE»,
«YCKOpPEHHE», IPSIMOJIMHEHHOE PAaBHOMEPHOE JIBHIKEHHEY», IPSIMOJIMHEHHOE HEpaBHO-
MEpHOE IBHKEHHE)», «PaBHOYCKOPEHHOE IBWKEHUE», <JIMHEHWHasl CKOPOCTb», «IIEpHOJ
oOpallleHUs», «4acToTa OOpAILEHUs», «OTHOCUTEIILHOCTh JIBIKEHHUS, «CBOOOIHOE TMajie-
HUE», OIPEACISIOT (OPMYJbI KHHEMAaTHYCCKON 3aBHCHUMOCTH MEXKIY HHMH, a TaKKe
CTPOST ¥ YHTAOT IpaMKK 3aBUCHMOCTH MEXIy HUMH. PaboTa ¢ pa3imuHbpIMHA TIpHOOpa-
MH, MOJIEJISIMH, IEMOHCTPALMOHHBIE SKCIIEPUMEHTBI Pa3BUBAIOT TEXHUYECKOE MBILIIEHHE
yUaluxcsl, MpeBpallas uX 3HaHUs B YMEHHUS U HaBBIKU. BBITOMHEHNE pa3nuyHbIX UCCIe 0~
BaHMH, OTHOCAIIMXCS K IPUMEHEHUIO KHHEMATHYECKUX 3aKOHOMEPHOCTEH B JH3HH ; TAKIKS
HMeEET LEJIbI0 PacIIMpPEeHNe UX YMEHHI 1 HaBBIKOB.

VYueOHsIit MaTepuai riaBbl « OCHOBbI OUHAMUKLY TIO CYIIECTBY SIBIISICTCS IICJICHAIIPAB-
JICHHBIM TIPOJIOJDKEHUEM TPUOOPETEHUSI 3HAHWKA W YMEHHil, HAYaTOr0 TPH HU3yYCHUH
yaeOHOTO Mareprana TJaBbl «IpHIMHBI BOSHUKHOBCHIUSI MEXAHWYECKOTO NBIDKCHHS) B
Kypce 7-ro Kiacca. YueOHBIH Marepuall 3TOW IJIaBbl COOTBETCTBYET BHYTPHUIIPEIMETHOM
UHTErpalyd ¢ y4eOHbIM MaTepHaioM Mpeablayiiel rnaBsl «OCHOBBI KHUHEMATHKH» H
HAIMMCaH ¢ YYETOM TaKHMX JUJAKTHYECKHX TPUHIIUIOR, KAK «CHHEPreTHYECKUN MOAXOI K
OOYUCHHUIO», «COOTBETCTBUEY», «HATISIHOCTBY, «HAYYIHOCTH». BBITIONHSS MHOTOYHCIICH-
HBbIE SKCIIEPUMEHTBI, TPUBEACHHbIC B y4eOHHKe, ydalludecs MPUOOPETaroT CHCTeMaTH-
YECKHE 3HAHMS O MOHSTHAX «MacCay, «CUIay», «PaBHOJCHCTBYIONIAS CHIIAY, «HHEPIUSD,
CHANPSDKEHHOCTD I'PABUTALMOHHOIO MOJISD, «BEC M HEBECOMOCTHY», «YCJIOBHUS paBHOBE-
CHsI», O IPUYMHAX COCTOSIHUS TTOKOS TeJla WM €ro JIBHXEHHS C TIOCTOSHHOM CKOPOCTBIO, O
MPUYMHAX U3MEHEHUS CKOPOCTH Tella — ero ABMKEHHS C YCKOPEHHEM, O 3aKOHaX JMHAMU-
Ku: VI3yunB MaTepHaimsT 3TOH IIaBhl, yYaIlnecs: IPHOOPETYT YMEHHS:
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— OOBSACHATH MPUYMHY COCTOSHHS TIOKOS Tea WJIM €ro MPSIMOJIMHEHHOTO paBHOMEPHOTO
JIBIXKEHHUSI, TIPOIEMOHCTPUPOBATH IPUMEPHI 3TUX COCTOSIHUM;
— KOMMEHTHPOBaTh NPUYMHY U3MEHEHHsI CKOPOCTH Tejla — €ro JBH)KEHHE C YCKOPEHHEM,
000CHOBATH 9TO OIBITAMU;
— CIIOBECHO BBIPaXKaTh OCHOBHBIE 3aKOHBI IMHAMUKH, HaNMCaTh UX (GOPMYJIbI U 000OLIUTH
CIICACTBHS M3 3TUX 3aKOHOB;
— OTJINYATh MUHAMHYECKIE YPABHEHHS JIBIKCHHUS OT KHHEMAaTHUECKUX YPaBHEHHUH;
— COCTaBJISITh U PelIaTh KOJMYECTBEHHBIC W KAUECTBEHHBIE 33[a4ll C MPUMEHEHUEM 3aKO-
HoB Hbl0TOHA;
— OOBSICHITh BOSHUKHOBeHHE COJIHEUHOM CHUCTEMBI, MPUYHMHBI CYIIECTBOBAHHS TNl HA
TTOBEPXHOCTH 3eMJIN;
— CIIOBECHO BBIpaXKaTh YCJIOBHS PAaBHOBECHs Tell, 00OCHOBATH 3TH YCIOBUS IKCIIEPUMEH-
TaJIbHO, PUMEHSTH UX B KU3HM;
— pa3nuYaTh CHIIBI TIO MX TOYKAM MPUIIOKEHUS], HAIIPABICHUIO W YMCICHHOMY 3HAYCHHIO;
3aMKChIBaTh (POPMYIIBI 3aBUCHMOCTH CHIIBI OT JIPYTHX (DU3MUYECKUX BEIUYMH; H300paKaTh
HUX CXeMaTUYECKH;
— OOBSICHSITH YCTPOMCTBO M IPHHITUIT pabOThI Pa3IMYHbIX JUHAMOMETPOB, IIPUMEHSATh UX B
OIBITaX;
— OOBSICHSTD MPUYUHY U3MEHEHHUS] MEXaHHMUYECKOTO JIBHKCHUS], IPUBECTH MPUMEPBI TAKHX
SIBICHUH, BCTPEYAEMBIX B KHM3HHU, U TPUMEPHl WX IMPHUMEHEHHS B COOTBETCTBYIOIIMX
prudopax U MEeXaHW3Max, B IPUHITUIAX UX JCHCTBUSL

VYueOHBIN MaTepuai TJIaBbl «3aKOHbI COXpAHEHUs» 3HAKOMHUT YYaIIUXCS C TaKUMH
HOBBIMHU TIOHATHSIMH, KaK «3aMKHYTasi CUCTEMay, «a0COJIOTHO YIPYToe CTOJIKHOBEHHUEY,
«abCOJIFOTHO HEYIPYroe CTOJIKHOBEHHE», «PEaKTHBHOE JBIKCHHUE», «padoTa paBHOJICH-
CTBYIOIIECH CHIIBI», «Te€OpeMa O KUHETHUECKOW JHEPTrUum», «TeopeMa O MOTECHIATHHOM
SHEPIHUNY, «padoTa CHIIbI TSHKECTH, «paboTa CUIIbI YIPYTOCTH» U JIP., IPUBEAEHHbIE 3/1€Ch
WHTEPECHBIE SKCIIEPUMEHTBI TIOMOTAIOT YYALTUMCSl YCTAHOBUTh CYIITHOCTb 3THUX TOHSTHH.
3HAKOMCTBO yYaluXcsl C TECOPETUIECKUM H TIPAKTUIECCKHM MaTEPHAIIOM O (DYHIaMEHTaITb-
HBIX 3aKOHAaX COXPAHEHWsI DHEPIMA W HMITYJbCa OCYIIECTBISIETCS B COOTBETCTBUH C
CoJIepKaTeNIbHBIMU CTaHIApTaAMU U JUJAKTUYECKUMU TPUHIUIIAMH «HAYYHOCTI, «COOT-
BETCTBUS), «IIPEEMCTBEHHOCTH», «HATTIIHOCTHY, HHTETPAIIN», «CHHEPTEeTUIECKOTO
MOJX0/1a K 00YYECHHUIO». YUeOHBINH MaTepHal COICPKUT 3HAUUTEILHOE KOIUIECTBO JKCITe-
PUMEHTOB O HAyYHBIX OCHOBAaX MPUHLUIA PA0OThl AEMOHCTPAIMOHHBIX [IPUOOPOB, OCHA-
HIEHHBIX CXeMaMH M TaOJMIaMy. YUaliMCs TPEJCTaBleH TUIAH YPOKA-IPEe3CHTAIMU Ha
TeMy «Vcnonp30BaHHE aTbTEPHATHBHBIX HCTOYHUKOB OHEPrud B-A3zepOailivkaHe»,
WCTIONIb30BaHMUEM Pa3IMYHbIX pecypcoB. B mpomecce o0yyeHust ITUM MaTepraiaM pa3Bu-
BAIOTCS CIIEAYIOIINE YMEHHUS YUaIIUXCSL:
— KOMMEHTHPOBaTh (PU3WYECKUIA CMBICT TIOHATHS «3aMKHYTasl cHcTeMay, 000CHOBATh
e€ UCTI0JIb30BaHNE YUCHBIMH;
— OOBSICHSITh MPUYMHY BBITIOJIHEHUS MEXaHNYCCKIX 3aKOHOB COXPAHEHUS B 3aMKHYThIX
cHCTeMax;
— OOBSACHSTH 3aKOH COXPAHECHMUS UMITYTIbCa M IEMOHCTPUPOBATH €TI0 MPOCTHIMH OIbITa-
MH;
— COCTaBJISITh PElIaTh KOJIMYECTBEHHBIE U KAU€CTBEHHBIE 337]a4l C IPUMEHEHHEM 3aKO0-
Ha COXpaHCHS IMITYJIKCa;
< 00BACHITH MEXaHM3M BO3HMKHOBCHHS KUHETHYCCKOW W TOTEHIIMAIBHOW SHEPIUH,
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000CHOBATh IKCIIEPUMEHTAIILHO UX 3aBUCHMOCTD OT JIPYTHX (PU3UUYECKUX BEITUYUNH;

— OOBSCHATH 3aKOH COXPAHCHUS OJHEPrUU M JIEMOHCTPUPOBATH €r0 IMPOCTHIMHU
OIIBITAMU;

— COCTaBJISITh M peniaTh KOJMYECTBEHHBIE M KAaYECTBEHHBIE 3aJja4M C NMPUMEHEHUEM
3aKO0HA COXPAHEHUS DHEPTHUH;

— KOMMEHTHPOBATh DHEPTUIO KAaK BEIWYHMHY, XapaKTEPU3YIOIIYK CIIOCOOHOCTh Tela
COBEPIINUTH PabOTYy, ¥ YCIOBUS COBEPIICHHUS MEXaHUIECKON SHEPTHH;

— TEOPETUYECKU U IKCIIEPUMEHTAIHHO 000CHOBATh MOIITHOCTh KaK BEIMYUHY, BBIpaKa-
OLIYI0 OBICTPOTY COBEpILIECHHS PabOThI;

— COCTaBJIATH M peIllaTh KOJMYECTBCHHBIC W KAYECTBEHHbBIC 3a/1a4Ml Ha OIpE/esICHUue
MEXaHUYECKOH pabOThl U MOIIIHOCTH.

B rnaBe «Mexanuueckue xonebamus u 601Hwl» OCYHIECTBISIETCS OYEPEAHOW ATal B
(OpPMHUPOBAaHUN TIOHATHS «MEXaHWYECKOE JBIKCHHUE». 37eCh YUYaIlUMCS MPEICTaBICHBI
yueOHbIe MaTephaibl, BEIOPaHHBIC ¢ YYETOM JUAAKTHYECKUX MPUHIIUTIOB IIPEEMCTBEH-
HOCTH», «COOTBETCTBUS», «HATIISZIHOCTH». Y4Yaluecs BIEPBBIC 3HAKOMSTCS C TaKUMH
TIOHSTHSIMU U TIOJIOKEHUSIMH, KaK «MaTeMaTHYSCKU MasSTHUKY», «PE30HAHCY, KypaBHCHUE
JIMHAMHKH TApMOHWYECKHX KOJIeOaHU I, «aMIUTHTYIHOE 3HAYEHHE CKOPOCTH TapMOHHYEC-
KA KOJICOITIOIICHCS] CHUCTEMBI», «aMIUIMTYJHOE 3HAYCHHWE YCKOPEHHS TapMOHHYECKH
KOJIEOMIONICHCA CHCTEMBD), «IEPHOJl M YacTOTa NPYXKMHHOTO MAasTHHKay, «IEPUOI H
YacTOTa MaTEMAaTUYECKOTO MAsTHUKA», «IIPEBPAICHNS] SHEPTHU TPH TAPMOHHYECKUX KO-
Ne0aHUSIX», ONPEACISIIOT (HOPMYJIbI 3aBUCUMOCTEH MEX/Ty OTpPE/ICICHHBIMK BEJTMUMHAMUY,
n300paxaroT rpadMuecky KoiedaTelIbHOE JIBHKCHUE, COCTABIIIOT M PEIIAOT 3aJ[auu.
[Moce n3y4yeHust MaTepraioB ATOW TIIaBbl yUallrecs A0JHKHBI 001a1aTh YMEHUSMH:

— MePEYUCIISITh MPU3HAKA TAPMOHUYECKHIX KOJICOaHMIA;

— pa3nuyaTh BUIHl MEXaHUYECKUX KOJICOaHUH U BOJIH;

— OMPEJIeTISITh OCHOBHBIE XapaKTEPUCTUKU MEXaHUUECKUX KOJICOaHUI U BOJIH;

— COCTaBJISITh U PeIIaTh KOJIMYECTBEHHBIE W KAUYECTBEHHBIE 33/1a4M C IPUMEHEHHEM 3aBH-
CHUMOCTEH MEX/y XapaKTepPHUCTHKAMH MEXaHHUCCKUX KOJIeOaHUI U BOJIH;

— OOBACHATH MPUYMHY BO3HMKHOBEHMS MEXaHMUYECKHUX KOJEOaHW MaTeMaTHYecKoro 1
MIPY>KHHHOTO MasTHUKOB;

— Hanucarh YpaBHEHHS KOJeOaHWH MPYKUHHOTO M MaTeMaTHYECKOTQ-MasiTHHKOB, TEOPE-
TUYECKU U AKCTIEPUMEHTATIBHO OTPECTUTh OT KAKMX BEJIMYMH 3aBUCST MEPUOJI 1 4acToTa
9THX MASTHHUKOB;

— Ha OCHOBe Tpadyka rapMOHHUYECKHUX KOJICOAHWM ONMPEACNATh MEPHOJ, YACTOTY, IIHKIIH-
YECKYI0 YacTOTy, aMILTUTYy KOJICOaHHH, aMIUTUTYIHbIC 3HAYCHHUS CKOPOCTH M YCKOpe-
HUS;

— DKCMEPUMEHTAIBHO M TEOPETUUECKH OMPEACIISTh HPOIOJIBHOE U MONEPEYHOE PacIipoc-
TpaHEHUE KoJIeOaH! B yIIPYTOH cpejie;

— M300paXaTh U «UUTATH» TPAMHUKH 3aBHCHMOCTH XapaKTEPUCTHK MEXaHUYCCKON BOJTHBI
OT BPEMEHH.

B y4yeOHOM MaTepumalie TaBbl «Peissmuguciickas Mexanuxka», OCHOBAaHHOM Ha JIJIaK-
TUYECKUX TIPUHIIAIAX «HAYYHOCTHY, «HAMBIIHOCTY U «IOCIEIOBATEIBPHOCTIY, U 3aBEP-
HIAOIIeM OOILIMIA pa3/ieli MEXaHUKH, HAIIUTN OTpakeHHe (pyHIaMeHTaJIbHbIE MOCTYJIAThl 1
NPUHIMOBL O TPAHWIAX NPUMEHUMOCTH KIIACCHYCCKONW MeXaHWKH. M3ydas ydeOHbIH
MaTepuall, yYauecs 3HAKOMSITCS ¢ TAKUMHA HOBBIMH (DU3HUYESCKUMU BEJTMYMHAMH, TTOHSITH-
SIMH, TIOJIOKCHUSIMI M TEOPHUSIMU, KaK «IIPUHIIUAI OTHOCUTEILHOCTH [ anmes, «crenuab-
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Hasl TEOpUsl OTHOCUTEJILHOCTH ODWHINTENHHa», «IpeBpalleHus [ amues», «npeBpaiieHus
JlopeHua», «oOIias Teopusi OTHOCUTEIBHOCTI, «IHEPrHsl TMOKOS», «IHEPrusi B PelsiTH-
BUCTCKOW MEXaHUKE», KKHHETHYECKAsi SHEPTUS B PEISITUBHCTCKON MEXAHHUKEY, «UMITYIIbC
B PEJSATUBUCTCKON MEXaHHKE», «CBA3b MEXKIY IOJHOH SHEpruedl u MMIyJIbCOM» M Jp.
BeimonHsAs 3amaHus, JaHHbIE B YNPAKHEHWSX, YYalldecs H3y4aloT OTHOCHTENBHOCTD
MPOCTPAHCTBEHHO-BPEMEHHBIX XapPaKTECPUCTHUK TCJI B CUCTEMAX OTCHUCTA, ABMKYIIUXCA CO
CKOpPOCTBIO, OJM3KOI K CKOPOCTH CBETA, OTHOCHTEIIHFHO HETIOJBIKHOM CHCTEMBI OTCYETA,
HarpuMmep, OTHOCHUTEIBHO 3eMJIM, 3aKpeIUIAIOT M IMPUMEHSIOT u3ydeHHoe. M3yueHue
MaTepuasoB ITIaBbl PACCYMTAHO Ha Pa3BUTHE CICIYIOIINX YMEHUN YUaIUXCsl:

— pa3NMYaTh KIACCHUECKUE W PENISTUBUCTCKUE TIPESICTABICHUS TIOHATHI «IIPOCTPAHCTBOY,
«BpEMS» U «IIBHIKEHHE;

— OOBSICHSTH HAYYHOE 3HAUYEHHE CTIeNaTbHON TEOPUH OTHOCUTEIBHOCTH;

— KOMMEHTHPOBATh Hay4HYI0 peBomormio XXI Beka, OCHOBa KOTOPOI COCTOUT M3 00mIeit
TEOPHH OTHOCHUTENBbHOCTH, co3aanHou 100 et Hazar;

— 000CHOBATH CYIIECTBOBAHUE (DYHIAMECHTAILHON CBSI3H MEKIy MAacCON U DHEprHeii;

— OOBSICHATH OTHOCHTEIILHOCTH BpEMCHHU, UIMHBI, SHCPIU U UMITYJIbCA, THBAPUAHTHOCTL
Macchbl, €IMHOE 1 KOHEUYHOE 3HaYeHUE CKOPOCTH CBETA BO BCEX CUCTEMAaX OTCUETa;

— pelath 3a7a4u ¢ IPUMEHEHHEM JIEMEHTOB TEOPUHU OTHOCUTEIBHOCTH.

W3yuenne yueOHOro Marepuana TiaBbl «MonekyisapHo-KuHemuyeckas meopus» ocy-
IISCTBISICTCA HA OCHOBE BHyTpPIl'[pe}:[MeTHOﬁ cBs3u. HauansHbie NpeAcCTaBJICHUA y4allluX-
¢4 0 CBOMCTBaX MOJIEKYJ BEIIECTBA, M3YYeHHE KOTOPBIX HadaTo B VI u mpogomkeHo B VII
u VIII xmaccax, pacimpsroTes, CHCTEMaTH3UPYIOTCs 1 00001maroTcs. C 0CHOBHBIMHE TIOJIO-
KEHUSMU MOJICKYJIIPHO-KHHETHUECKON TEOPHH yUaInecs: 3HAaKOMBI U3 Kypca ¢usuxn VIII
Kiacca. YueOHbIH Marepran X Kiacca 3HAKOMHT YYaIlUXCs ¢ TAKUMH MOHATHSAMH, Kak
«XapaKTEepUCTUKUA aTOMOB M MOJIEKYJD», «KOJMYECTBO BELIECTBA», «IIOCTOSIHHAs ABOTaj-
PO», «MOJISIpHAsE MAcca», «UYHCJIO MOJIEKYJ B BEIIECTBE», «UICANIbHBINA ra3», «OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOPHUH WIICAJBHOTO Ta3ay, «KOHIICHTPALIHSL
MOJIEKYJI», «CPEHsASA KBaJpaTUIHAsi CKOPOCTb MOJIEKYJI», «TEIJIOBOE PAaBHOBECHUEY, «CPEl-
HSISl KUHETUYEeCKasi SHEpPrusi MOJIeKyI», «ypaBHeHue Kianeiiponay, «ypaBHenue Kiianeii-
poHa-MeHnpienieeBa» U ap. Yyaimecs: u3y4arot 3akoHsl boitns-Mapuorra, ['eif=Jlroccaxka,
[Hapmnsa, Jansrona, ABorajgpo, IpoBOJs COOTBETCTBYIOIINE 3KCIEPUMEHTHI 1 MaTEMaTHU-
YECKHUE HCCIIEIOBAaHUS CBA3U MKy MAKPOCKOIMYECKUMH NapaMeTpaMu CUCTEMBI.
OnpeneneHHas 4acTb y4yeOHOro Marepuajia IMOCBsIeHa 00bscHeHnio ¢ mo3uumii MKT
(ha30BBIX MEPEXOIOB HCUOKOCHIL — 2A3 U 243 — HCUOKOCHb, MBEPOOe MeN0 — HCUOKOCHb T
JAcUOKOCMb — Meépdoe meno. YUallrecss U3ydaroT Pasjiiuyde CBOHCTB HACHIIICHHOTO H
HCHACBIIICHHOTO T1apOB, YCJIOBUS WX TIPEBpAICHHs IPYr B Apyra, (pU3MYECKHH CMBICT
KaIMUIPHBIX SBICHUH, POIb XUMHYECKOH CBSA3H B (hOPMUPOBAHIHN CBOMCTB TBEPABIX TEII.

B pesynbTaTe yCcBOSHMS MaTepHaloB 9TOH IVIABBI yUaluecs CMOTYT HPHOOpecTH
CJIETYIOLINEe YMEHHUS:

— KOMMEHTHUPOBATb OCHOBHBIEC TOJIOKEHHUSI MOJEKYIIPHO-KHHETUYECKOH TEOpUH |
BBITCKAIOINWEC U3 HUX CIICOCTBUA,

— HamcaTb OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOPHHU U BBITEKAIOLIME U3
He€ CIIeNCTBHSA B BHC (hopMyIT;

— OOBSICHATD YpaBHEHHUE COCTOSHUS WICATTBHOTO ra3a M Ia30BbIe 3aKOHBI;

— HCCIeIOBATE U30IPOLIECCH U CTPOUTH HX TPAPHKH;

< KOMMEHTHPOBATh POJIb XMMHYECKOW CBS3M B (POPMHUPOBAHUU CBOWCTB TBEPABIX TEIN,
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pa3yaTh KPUCTALUTMYECKUE U aMOP(HBIC Tea,;

— 00BsICHATH CBOWCTBA MapoB ¢ nozuiurt MKT; pa3znuyars HACBIICHHBIC M HEHACKIIICH-
HBIE T1aphbI;

— 0OBSICHSTBL CBOMCTBA )uAKocTel ¢ no3uur MKT, mpoBOJMTh SKCIIEPHUMEHTBI, OTHOCS-
1ecs K MOBEPXHOCTHOMY HATSHKEHHIO JKUAKOCTEH, SBJICHHSAM CMauMBaeMOCTH W KaIliil-
JISIPHOCTH;

— COCTaBIISITh ¥ PEIaTh KOJIMYECTBEHHBIC U KAYECTBEHHBIC 3a/1aUH C TIPUMEHEHHEM OCHOB-
Horo ypaBHeHust MK T, ypaBHEHHsI COCTOSTHUS HACATBHOTO ra3a ¥ ra30BbIX 3aKOHOB.

B rnaBe «Ochosbi mepmoounamuxuy OCYNIECTBIISIETCS OYEPEAHON 3Tan (GopMHUPOBa-
HUA TTOHATHUS «TCIUIOBBIC SIBJICHUS). yqaumecsl 3HAKOMSTCA C TeOpeTI/I‘ICCKI/IM nu HpaKTI/I—
YECKUM MaTEPHATIOM O TAKUX TMOHATHSX U MOJIOKEHHSAX, KaK «TEPMOJMHAMUYECKAst CHCTe-
May, «BHYTPEHHSS DHEPIUs», «BHYTPEHHSAS DHEPIrUs OJHOATOMHOTO HJIEaJIbHOTO Ta3ay,
«CTocOObI M3MEHEHHUSI BHYTPEHHEH DHEPTUN», «padoTa B TEPMOAMHAMHUKEY, «IIEPBBIA 3a-
KOH TEPMOJIMHAMUKWY, «IIPUMCHEHHE IEPBOTO 3aKOHA TEPMOJMHAMHUKH K Pa3TUYHBIM
Mporeccam», «BTOPOW 3aKOH TEPMOJUHAMHKIY, IIPHHIMIT pabOThl TEIJIOBBIX JIBUTATE-
JIeit», «IPUHIUI padOTHI XOIOJUIBHBIX YCTAHOBOKY, OMPEACIIIIOT (hOPMYIIBI TEPMOUHA-
MHUUECKAX 3aBUCHMOCTEH MEXIy HUMH, CTPOST TpapHKy 3TUX 3aBUCUMOCTEH. B KOHIE
IJIaBbI IPUBEIEH YUeOHBIN MaTepHail /sl IPE3CHTAIMN Ha BAXKHYIO BOCIIUTATEIBHYIO TEMY
«TermyoBble IBUraTeNl U OKpYyKaromas cpefay. [locne n3yueHus: MaTepruaioB 3TON TTIaBbI
y4aliecsi MOryT IproOpecTH TaKue YMEHHs, KakK:

— KOMMEHTHPOBATh paboTy YUEHBIX, CO3/IABIINX M PA3BUBIIHMX TEIUIOBYIO (DU3HKY;

— KOMMEHTHUPOBATH IEPBbIA 3aKOH TEPMOJMHAMUKU U OOBSICHUTH CIIC/ICTBUS, BBITEKAIO-
II[HE U3 HETO;

— 0OBSICHSTH HEOOPATUMOCTh TETUIOBBIX MPOIIECCOB;

— ONPENENATh CBSI3b MKy (DU3MUECKUMHU BEJIMYMHAMH, XapaKTEPU3YFOIIMMHU TePMOINHA-
MHUYECKHUE TIPOIIECCHI;

— KOMMCHTI/IpOBaTI) CHOCO6I)I HU3MCHCHMUS, HpeBpaHleHI/Iﬂ 1 HCIIOJIb30BaAHUA BHy'I'peHHCﬁ
SHEPIHU CUCTEMBI,

— KOMMEHTHPOBATh U JIEMOHCTPUPOBATH CIIOCOOBI N3MEHEHHUS! BHYTPEHHEH SHEPTUH;

— TIPOBOAWTH JICMOHCTpPAIMM, OTHOCSIIMECS K YCTPOWCTBY M paboTe TEIIOBBIX
JIBUTATEJICH;

— OOBSICHSITH YCTPOWCTBO M PabOTy TEIIOBBIX IBUIATENICH M XOJIOAMIBHBIX YCTAHOBOK;

— HpOBOIII/ITI) SKCHepI/IMeHTI)I, OTHOCAIIHECS K TCIUVIOBBIM SABJICHUSM,

— COCTaBJIATh M peIlaTh KOJIMYCCTBCHHBIC M KAYCCTBEHHBIC 3a[@d4M, OTHOCSIIHECS K
MPUMEHCHHUIO TEIIOBBIX SIBJICHHUH.



CTPYKTYPA YYEBHOI'O KOMIIJVIEKTA ITIO TEMAM

I''TABA

TEMA

1. OCHOBBI
KNHEMATHUKHU

1.1. MexaHnn4yeckoe IBIKEHNE U €T0 OIMCAHNE
1.2. ITyTh 1 mepeMerieHne

1.3. IIpsiMonuHEeHOE paBHOMEPHOE JABHKCHHE.
CkopocTh

1.4. IlpsmonuHeliHOe HEPAaBHOMEPHOE
JIBUOKEHUE. Y CKOpEeHUE

1.5. CxopocTh 1 epeMeleHue npu
MPSIMOJIMHEITHOM PaBHOIICPEMCHHOM JIBHYKCHUH.
Ipaxmuueckas paboma. «Illpasuno nymeii» 0ns
DABHOYCKOPEHHO20 OBUNCEHUS

1.6. CBoOoHOE TTafieHne Tena

1.7. OTHOCUTEIBLHOCTh MEXAaHUYECKOTO
JIBIKCHUS

1.8. PaBHOMEpHOE IBMKEHHUE 110 OKPYKHOCTH

2. OCHOBBI
JTUHAMUKHI

2.1. OcuoBHas 3amaua gunamMuku. Cuma.
PaBnogeicTByromas cuna. Macca.

2.2. JIswxkenue no uHepiuu. I 3akon HeroToHa.
2.3. OcHOBHO 3aKk0H quHaMUKH: 1] 3akoH
HeroToHa.

2.4. Jleiictue u npotusoaeiictaue: 111 3akon
Herorona.

2.5. 3aKOH BCEMHUPHOI'0 TATOTEHHUS.

2.6. Cuna tshxectd. Hanpsok€HHOCTB
TPaBUTAIIMOHHOTO TIOJIS.

2.7. Bec 1 HEBECOMOCTb.

2.8. Cuna ynpyrocTu.

2.9. Cuna tpenus. [IBiwkeHue Mo AeHCTBHEM
CHJIBI TPEHUSI.

2.10. YcaoBus paBHOBECHSL TEJIA.

3. 3AKOHBbI
COXPAHEHUA

3.1. 3aMKHyTasA cucTeMa. 3aKOH COXpaHEeHUs
HMITYJIbCA

3.2. Mexanu4eckasi paboTa U MOITHOCTb.
3.3. DHeprusi — ClI0COOHOCTh CHCTEMBI
coBepIInTE paboTy. Knnetnueckas sHeprus.
3.4. IloTeHnuanpHas YHEPTHsL.

3.5. llonnast MexaHu4ecKas SHeprus. 3aKoH
COXPAHEHHS SHEPTHN.

3.6. Micionp30BaHme anbTepPHATHBHBIX
HMCTOYHHUKOB 3HEPruu B AzepOaiimkane (Ypok-
MIpE3CHTAIHS).
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I''TABA

TEMA

4. MEXAHUYECKHE
KOJIEBAHUA
M BOJIHbI

4.1. KonebarensHoe JBrkeHne. CBOOOHbIE
KOJICOaHMSI.

4.2. TapmoHnYeckre KoJeOaHusI TPy KUHHOTO
MasITHUKA.

4.3. TapmoHn4eckne KoaebaHus
MaTEeMaTHYECKOTO MasiTHUKA.

Ipaxmuueckas paboma. Onpedenenue yckope-
HUsA €80000H020 NAVEHUA NPU NOMOWU MATHEMA-
MUYecKo20 MAAmHUKa.

4.4. CKopoCTb U YyCKOPEHHUE MPH
rapMOHHYECKNX KOJIeOaHUsX.

4.5. TlpeBpaleHus SHEPrUU Npu
rapMOHHYECKnX Kojebanusx (Y pox-
TIPE3CHTAIIHSA).

4.6. Bemnyxnennbie koneOanms. Pezonanc.

4.7. PactipocTpaHeHue KOJIeOaHUN B YIIPYTOH
cpeze: MeXaHH4YecKasl BOJIHA.

5. PEJIATUBUCTCKAS
MEXAHHUKA

5.1. OcHOBBI TEOPUU OTHOCUTEIBLHOCTH.
5.2. 3aKOH B3aMMOCBSI3U MEXKIY SHEPTHEH U
Maccoii.

6. MOJIEKYJISIPHO-
KUHETHUYECKAS
TEOPUSA

6.1. MonexynsipHO-KUHETUYECKAsl YHEPT U U €€
OCHOBHBIE TTOJIOKEHHUSL.

6.2. Nneanbublii ra3. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETHUECKOH TeOpruu
U/ICATBHOTO Ta3a.

6.3. TermmoBoe paBHOBecue. TemmepaTypa.

6.4. OnpeneneHne CKOPOCTH IBIKCHUS MOJICKYIT
raza (Ypox — mpe3eHTarusl).

6.5. YpaBHEHUE COCTOSIHUSI UJICAIBHOIO Ta3a.
6.6. I'a30BbIE 3aKOHBI.

6.7. CBolicTBa MapOB: HACHIIIEHHBII U
HEHACBHIIICHHBIH f1ap.

6.8. BraxxHocTh Bo3yXa. Touka pochl.

6.9. IToBepXHOCTHOE HATSHKEHUE )KHUJIKOCTH.
Kanwuisipasie siBeHusI.

6.10. TBEp/IBIE TENa U HEKOTOPBIE UX CBOMCTBA.

7. OCHOBbI
TEPMOANHAMUWKN

7.1. TepmoaumHaMudeckas cucremMa. BHyTpeHHssA
SHEPTHSL.

7.2. IlepBbIii 3aKOH TEPMOJANHAMUKH.

7.3. Bropoii 3akoH TepMoauHaMUKH. [IpuHIMI
paboThI TEIIOBBIX JIBUTATECIICH.
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O NPEAMETHOM KYPPUKYJIYME 110 ®U3UKE

YuebHas iporpamma 1o Gusnke (KyppHKYIyM) SBISETCS JOKYMEHTOM, COCTaBIIS-
IOIIMM OCHOBY TIPaBWJI, MOJrOTOBJIEHHBIX C y4ETOM HAIMOHAIBHBIX W OOIIEeYenoBe-
YEeCKMX IIEHHOCTEH B (pOpMeE COOTBETCTBYIOIINX MHCTPYKIMH 11O CO3/JAHUIO yIEOHHKOB
Y y4eOHBIX TIOCOOUH, TIPETBOPEHUIO B )KU3HH METOJIMUECKHUX YKa3aHHM, MO TIAaHUPO-
BaHMIO Yy4YeOHBIX MaTepHajioB, OINpPEICICHUI0 METOJ0B OOy4YeHHUs, TOATOTOBKE
y‘IHTeJ'Ieﬁ. OCHOBHBIMH OpUCHTHpPaMM IIpU €ro MHOAroTOBKE ABJIAIUCH JOCTHKCHHUC
e 00y9YeHUs, IMYHOCTHBIN TTO/IX0J1 ¥ CTPEMIICHHE K Pa3BUTHIO.

YyeOHast mporpamma 1mo Gu3uKe (KyppuKyIyM) UTpaeT BAKHYIO poiib B (hOpMHUPO-
BaHUHU B COOTBETCTBHUU C Tpe6OBaHI/ISIMI/I JIIOXU U JJ;aJ'IBHefIIHeFO pa3BuTHA MOJ'IO)Z[é)KI/I
KaKk OCHOBHOH JBIDKYyIIEH critbl obmiectBa. [lonmmtexandeckoe oOpazoBanue odecre-
YMBAeT WX 3HAHWSAMH, YMEHHAMH M HaBBIKAMH, Pa3BUBAET X TBOPYECKOE MBIIIJICHHUE,
TOTOBUT UX K IPUHATUIO CAMOCTOATCIIbHBIX peIHeHI/Iﬁ JUTA TIPEOJ0JICHU A BCTPEYACMBIX
B JKU3HH TIPOOJIEM.

Odmsuka — Hayka 00 Okpyskaroriei xman. OObeKTaMu ¢€ UCCIICIOBAHUS SBIITIOTCS
3aKOHBI U 3aKOHOMEPHOCTH, OOBSICHSIFOIIHE MPOUCXOJISIIIE BOKPYT Hac sBieHus. O3-
HAKOMJICHHE YYallUXCsl C HUIMU B IIIKOJILHOM BO3PAcTe CO3/1acT BCE YCIIOBHUS IS Tpa-
BHJIFHOTO ()OPMHUPOBAHMS M PA3BUTHS WX TPENCTABICHUN O MPUpPOJIe W OOIIeCTBE U
MOMOYKET OCBOUTh KM3HECHHO BaYKHBIC 3HAHUS U YMEHHUSI, KOTOPbIE OYJIyT CTUMYIIUPO-
BaTh ()OPMHUPOBAHHE JIMYHOTO OTHOIICHUS K PA3IMYHBIM OOIIECTBEHHBIM TPOIECCAM.
UroOBl HANpaBIATH 3TOT TPOIECC, MPOCIESKUBAS MOCIEA0BATEFHO dTarbl (OpPMH-
POBaHUA y y4aIlIuMXcs 3HAaHUH M yMEHUH, IPEAMETHOE CoAepKaHue (PU3UKH Mpe/ICTaB-
JIeHO B (popme pe3ynbTaToB. Pe3ynbTaThl COCTOST U3 YMEHUH, KOTOPBbIE MOTYT OBITh
M3MEpEHbI, TIOOTOMY ITH Pe3yJIbTATHI IPHHSATHI 32 COJIepKaTeIbHbIE CTaHAPTHI, KOTO-
phIE 3aHUMAIOT BEyIllee MECTO B Y4eOHOU mporpamMme (KyppHKYJIymMe) U B LEIOM
00€CIICUNBAIOT IIEJICHAITPABIEHHOCTh ATOH POrPaMMBI.

ConeprkaTenbHbIE CTaHIAPTHl YIeOHOW TIPOrPaMMBI TI0 (PH3UKE CKOOPANHUPOBAHEL
CO CTaHAApTaMH JPYTUX MPEAMETOB U 0000IICHBI B PUBEAEHHBIX Ta0IMIIaX. ITO yM-
HOYAaeT [IEHHOCTh ATOW Y4eOHO! MPOTrpaMMBbl KaK JOKYMEHTA, CIY KallIero eanHoM /s
BCEX YUeOHBIX TIPEIMETOB TIEH - (POPMHUPOBAHUIO IIEITOCTHOM JIMIHOCTH.

VYueOnasi mporpamMma 1o (u3MKe (KYyppUKYIyM) HOCHT XapakTep KOMIUICKTA,
BKJIFOUAFOIIIETO B ce0sI ISSITEIBHOCTD U YUUTEIS, U YICHHKA, a TAKXKE OICHUBAHUE JIes-
TenmpHOCTH. OHa OTAMYaeTCs MIMPOKAMH BO3MOXKHOCTSAME JUISL PETyJIMPOBAHUS U
OCYIIECTBIICHUS TIporiecca 00yueHus Pu3nKku B 1esioM. B mporecce nzyyenus Gpusuku
Y4eOHUK MPE/ICTaBIISICT CHCTEMY 3HAHHM, COOTBETCTBYIOIIYIO HYKJ]aM BCEX, KOMY 3TO
WHTEPECHO. JTa CUCTEMA, TTOCIE0BATEIIEHO OOHOBISSCH, Pa3BUBACTCS.

12



CopepxaTenbHble CTAHAAPTHI 0 X KJIacCy

K xonny o0yuyenns B X Kjacce y4eHHK:

® OOBSCHSCT NMPUYUHBI BOZHUKHOBCHHSI MEXaHUYECKUX M TEIUIOBBIX SIBIICHUH,
pelaeT 3a/1a4u ¢ MpUMEHEHHEM 3aKOHOB M 3aKOHOMEPHOCTEH 3TUX SIBIICHUI;

® CBS3aHHO KOMMEHTHUPYET MEXaHWYECKHE M TEIJIOBBIC SBJICHUS M BEIUYHHBI,
XapaKTepPHU3YIOIINE 3TH SBICHUS;

® B3aMMOTIPEBpAIEHNS BEIIECTB CBSA3BIBAET C MX BHYTPEHHEW CTPYKTYpOH H
pelaeT OTHOCAIIMECS K HUM 33a4u;

® 00BSICHSCT B3aUMOJICHCTBHUE TEJ U B3aUMOJCUCTBHS YaCTHUIL TEJI B CBSI3aHHBIX
CUCTEMaXx MPUPOJIBI K PEUIaeT OTHOCSIIUECS K HUM 33J1a4H;

® [IPOBEPSET B IKCIIEPUMEHTAX 3aKOHBI MEXaHWYECKHX M TEIUIOBBIX SBIIEHUI,
OTIpeIeTIsieT 3aBHCUMOCTh MEXIY (M3NYECKUMH BEIHMYMHAMH, KOTOPBIE XapakKTe-
PU3YIOT HX;

® OIIGHWBAeT pOJIb (DU3MUYECKOW HAyKH B DPA3BUTHH TEIUIOBOM TEXHHKH H
TEXHUYECKUX yCTPOUCTB M JIeNaeT MPE3eHTAIH 00 NX MPHUMEHEHHUSX.

1. ®u3znyeckue siBJEHUSI, 3AKOHbI U 3AKOHOMEPHOCTH

YueHuk:

1.1. [lemoncmpupyem 3HaHus u HABbIKY, C8A3AHHBIE C PUIUYECKUMU ABTEHUAMU.
1.1.1. KoMMeHTUpYET 3aKOHbI U 3aKOHOMEPHOCTH MEXAaHUYECKUX U TEIJIOBBIX SIB-
JICHUH.

1.1.2. CocraBnsieT u pemraet 3a1auu (rpaduueckue, KaYeCTBEHHbBIC U KOJTMYECTBEH-
HBIC), CBSI3aHHBIC C 3aKOHAMHU W 3aKOHOMEPHOCTSIMH MEXaHUYECKHX U TEIUIOBBIX
SIBJIEHUH.

1.1.3. OOBsICHSACT B3aMMOCBSI3b MEXK/y BEIUIHHAMH, XapaKTEPU3YIOINMHI MEXaHH-
YEeCKOE U TEIJIOBOE JIBUKCHHE.

1.1.4. lemaet mpe3eHTAIINN O TPUMEHEHUH MEXaHUIECKUX U TETUIOBBIX SBIICHHUH.

2. BemecTBo 1 noJse, B3auMo/eiicTBHe, CBI3aHHbIE CHCTEMBbI

Y4eHuk:

2.1. [Jlemoncmpupyem snanus o popmax mamepuu u Hagblku NO UX NPUMEHEHUIO
2.1.1. O0BsCHSET NIPUUNHY B3aUMOIPEBPAIICHHUSX BEIIECTB.

2.1.2. CocTaBisieT M pellaeT 3ajladud Pa3jIuYHOro THIA © B3aUMOIIPEBPAIICHUAX
BEIIECTB.

2.1.3. O0bsACHSET CBOWCTBA BELIECTB B .COOTBETCTBUM C UX BHYTPEHHEH CTPYKTY-
poii.

2.1.4. CocraBnsieT u pemraeTr 3aJauy pasIniaHOTrO THIA, CBA3AHHbBIE C BHYTPEHHEH
CTPYKTYpPOM BEILECTB.

2.2. Jlemoucmpupyem yceoeHue Mexanusma 63aumMo0eicmeuss 6 Ces3aHHblX Cucme-
Max npupoovl.

2.2.1. OueHuraeT poJib B3aUMOJICHCTBUS MEKIY TeIaMHU U X YaCTHIIAMH B CBSI3aH-
HBIX CHETEMaX IPUPOJIBL.
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2.2.2. Pemaet 3a1auu, OTHOCSIIIMECS K B3aUMOJICUCTBUIO MEXK/Ty TE€JIaMH U UX 4ac-
THIIAMH B CBSI3aHHBIX CUCTEMaXx.

3. DkcnepuMeHTAIbLHAS (PM3UKA U COBPeMeHHAs )KN3Hb

Yyenuk:

3.1. Ilposooum onvimwl u npedcmaesisiem ux pesy1bnamel.

3.1.1. IlpoBepsieT SKCTIEPUMEHTATHLHBIMA METOJIAMU 3aKOHBI MEXaHMYECKUX U TEll-
JIOBBIX SIBJICHUI U MPEACTABISACT UX PE3YIbTATHI.

3.1.2. Ompenenser 3aBUCUMOCTDh MEKITY (DU3HMUSCKUMHE BEIIMUYNHAMU, XapaKTepU3y-
FOIITIMH MEXaHWYECKUE U TETUIOBBIC SIBICHUS.

3.2. [lemoncmpupyem nounumariue poau Qu3UKU 6 COBPEMEHHOU ICUZHLL.

3.2.1. ToToBUT mpe3eHTaK 00 YCTaHOBKax, MPUHLIMUIBI PaOOTHl KOTOPBIX OCHO-
BBIBAIOTCS HA MEXaHWYECKUX M TEIUIOBBIX SIBJICHHSX, MTPAIOIINX 3HAUYUTEILHYIO
POJIb B pa3BUTHN TEXHUKH.

3.2.2. IIpoBOAUT UCCIENOBAHUS U MPEJCTABISECT X PE3YAbTATBl O POJIH PHU3HUEC-
KOH HayK{ B Pa3BUTHUU TEXHUKHU (MEXaHHMUYECKUE M TEIUIOBBIC YCTAHOBKH).
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TABJIMHA PEAJTIM3ALINU COAEPKATEJIBHBIX CTAHIAPTOB

B Tabnuie npencrapieH NPUMEPHBIH TUIAH TOIOBOTO TUIAHMPOBAHMSI, pa3pab0TaHHOTO Ha
OCHOBE YMEHMH, pealu3alys KOTOPbIX NPedycMOTpeHa B Kyppukyiayme. ['omoBoil mmaH
npeaycMoTper st 34 Hezpenb Wi 68 YacoB ¢ y4eToM 2 yaca B HEAEIO. YUYUTENb MOXET
BHOCHTH OTIPEIeTICHHBIC N3MEHECHHUS B PEKOMEHTyeMBIi TOI0OBOM ITaH Ha CBOE YCMOTpPEHHUE.

Copepax. mmHus 1 Copepax. 1uHus 2 Copepak. 1uHus 3
Ceer.l.1 C.er.2.1 C.cr22 [ Cer3.1 | Cer32 | 2
TJIABbL B TEMBI — N @ . — N @ . — N — N — N §
= Bl Bl Bel Bl Bel Bl DR BN B R B BB BN .
— — — — o o™ o o™ o o o o o Lag]
1. MexaHnueckoe JBHKEHHE < 4 4 1
U €T0 ONHUCAHHUE.
2. IlyTh ¥ mepeMeleHue. + | + + 1
3. IlpsamonuHeiiHOE paBHO- I T 1
w [MEpHOE JBIDKEHIE. CKOpOCTb.
E 4. IpsimonMHEHOE HEPaBHO- I I 1
= |MepHOE JIBIKCHHUE. Y CKOPEHHE.
g 5. CKOpoCTb M HEpeMelleHUe
g TP TIPSIMOJIMHEHHOM + | + |+ + 1
= |paBHOIEPEMCHHOM JIBIDKCHHN.
E 6. Penienus 3a1aun. + 1
é 7. IlpaxTuueckas padora.
g «IIpaBuio myreit» s + 1
8 PaBHOYCKOPEHHOTO JIBIKCHHSI.
— | 8. Cpobonnoe magenne tema. | + | + | + 1
9. OTHOCHTEIHEHOCTD L4 |
MEXaHHIECKOr0 IBH)KCHHUSL.
10. PaBHOMepHOE JIBIKEHUE P I 1
10 OKPY’KHOCTH.
11. Pemenus 3amaun. + 1
12. Manoe cyMMaTHBHOE OLICHUBAHUE 1
13. OcHoBHas 3a/1aua JuHA-
muku. Cuna. PaBHozeicTBy- + |+ |+ 1
fomias cuia. Macca.
14. IBmxenue o uHepuuu. I [ R 1
3akoH HrploToHa.
= 15. OCHOBHOM 3aKOH JUHAMUKH: I xy |
% |II 3akon HetotoHa.
E 16. JleficTBHe 1 MPOTHBOICH-
g |crsue: [l saxon Hetotona. T - !
E[ 17. Pelienus 3a1aum. + 1
E 18. 3aKOH BCEMHPHOTO 4 . 1
2 |rArorenus.
= |19. Cuna tspxectu. Hanpsbxén-
8 HOCTh rpasmauuox—mor(? TIOJIsL. M i !
& [20. Bec 1 HEBECOMOCTb. | + + | + 1
21. Cuna ynpyrocru. +@| + + | + 1
22. Cnvna TpeHus. [IBmkenue P N 1
IIOJ ICHCTBHEM CHIIBI TPEHHSL.
23. YcnoBus paBHOBeCHs Teha.| + | + + 1
24. Peuienus 3a1aum. + + 1
25. Majoe cyMMaTHBHOE OLIEHUBAaHNE 1
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Copep:k. aunus 1 Conaep:k. JuHAS 2 Coaep:k. Junns 3
Cerl.1 Cer2.1 Cer22 | Cerdl]Cer32]| 2
[JIABBI U TEMBI 2
— N “Q < — N @ ~ — N - N — N =
=N Bl Bel Bel Bl Bl Bl Bl BB N Bl Bl B N s
— — — — o (o} o (o} o o o o [ag} [aa}
26. 3aMKHyTasi CUCTEMa. s I
3aKOH COXpaHEHHs UMITYJIbCa.
27. Mexanudeckasi paboTa 1 P I P I
; MOIITHOCTbD.
= |28. Pemenus 3agauu. +
)
= |29. DHeprus — cnocoOHOCTh
g CHCTEMBI COBEPIIHTH PaboTy. + |+ |+
g KuHernueckas sHeprusi.
© |30. Morennmanphas sueprus. | + | + | +
: 31. [TonmHast MexaHUUECKast
g 9HEeprusl. 3aKOH COXPaHEHHS + |+ +
tcg DHEPTUH.
. |32. Ucnonb30BaHue anpTepHa-
¢ | THBHBIX HCTOYHUKOB SHEPIUH I
B AsepOaiimxkane (Ypok-
MIPE3CHTAIIHNS).
33. Pemienus 3agaun. +
34. Masoe cyMMaTHBHOE OIICHUBAHHE
35. Bounbiioe cyMMaTHBHOE OIICHUBAHHE
36. KonebarenbHoe IBUKEHHE. P I T 1
CB0OOTHEIC KOTeOaHNsL.
= 37. FapMoHHYecKHe KonedaHMus] P I T n 1
£ |IPY)XHHHOTO MasTHHKA.
=
g 38. TapMoHHYECKHE KOJIeOaHMs] [P P I n 1
£ |MareMaTH4YCCKOIro MasTHHKA.
= |39. Pemrenus 3amaun. + + 1
)
= [40. IIpaxtmueckas pabora.
§ OnpeJiesieHne yCKOPEHUst
'S |cBoboanoro masenus npu + 1
g MOMOIIN MAaTEeMaTHYECKOTO
& |MasTHHKA.
€ |41. Cxopocts i ycKopenne mpi . N |
5 rapMOHUYECKHX KOJICOaHUSIX.
g-: 42. IpeBpalieHue 3HEprun
S |[mpu rapMoHMYECKHX KoeOa- + + 1
§ HisIX (Y poK-IIpe3eHTaIHs).
ES 43. BoIHY)XICHHBIC KOJICOaHHS. N 4 1
E Pesonanc.
< 44. PactipocTpanenue
konebaHuii B ynpyroit cpeme: | + | + | + | + 1
MEeXaHU4YEeCKas BOJIHA.
45. Pemienus 3aaun. + + 1
=3
<
% |46. OcroBbl Teopu
S § OTHOCHTEJILHOCTH. R 1
= =
==
E S |47. 3aKoH B3aHMOCBA3H MEXK Ty
; E DHEPrUei U MacCo. + |+ | + 1
<
A
7 48. PemicHust 3a1a4m, + 1

49.

Maroe CYMMAaTHUBHOEC OLICHUBAHUEC
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I'JIABBI 1 TEMBI

Copep:k. munus 1

Coaep:x. JuHus 2

Coaep:x. aunus 3

Ceer.l.1

C.er.2.1

C.ct.2.2

C.cr3.1

C.ct3.2

N

1.1.1

@
—
—

<
—
-

2.1.1

N @
— —
o o

.
—
o

SHES
I

—_
3]

N
—
)

o
)

N
N
3}

Yacel

6. MoJieKyasipHO-KHHeTHYeCKasl TeOPHsI

50. MonexynspHo-
KHHETHYECKast SHePrust U eé
OCHOBHBIE TTOJIO’KEHHS.

51. neanbHblii ras.
OcCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKOM
TEOPHHU UCATHHOTO ra3a.

52. TerutoBoe paBHOBECHE.
Temneparypa.

53. OnpenenenHue CKOpOCTH
JIBIDKCHUSI MOJIEKYJI Ta3a
(Ypok — npe3eHranusi).

54. YpaBHEHHE COCTOSHUS
UJICaTbHOTO rasa.

55. T'a30BbIe 3aKOHBI.

56. Peurenus 3aaun.

57. CBoiicTBa rapos:
HACBIECHHBINA U
HEHACBIIICHHBIN map.

58. BiaxxHOCTb BO3/yXa.
Touka pochl.

59. IloBepXHOCTHOE
HATSDKEHHUE XKUJIKOCTH.
Kanumnsipasle sBICHHSA.

60. TBépasle Tena u
HEKOTOpbIE UX CBOMCTBA.

61. Pemienus 3amaun.

7. OCHOBBI
TePMOIUHAMUKH

62. TepmomHaMudecKas
cucTemMa. BHyTpeHHsis
SHEPrHsl.

63. IepBblii 3aK0H
TEPMOJAMHAMUKH.

64. Bropoii 3aKoH
TepMOgUHAMHKH. [IpuHImT
paboThI TEIIIOBBIX
JIBUTATEIICH.

65. Perienus 3aaun.

+

66.

Maroe CYMMATHUBHOEC OLICHUBAHUC

67.

O600maronHii TOBTOP M0 YYCOHOMY TO/Ly

68. bornpuioe cymMmMaTuBHOE OLHHUBAHIE

== ==
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OBPA3ELl I'OJOBOI'O KAJIEHIAPHO-TEMATHYECKOI'O
IIJIAHUPOBAHMUS YPOKOB 11O ®U3UKE B 10-m KJIACCE

Hwxe nipescraieH rogoBol pabounii y4eOHBIN TIaH PEKOMEH/IATEIIFHOTO XapaKTepa.
l'omoBoit mian npexycMoTpeH it 34 Henellb ¢ y4eToM 2 yaca B Heleno. B 3aBucumoctu ot
Y4eOHBIX IIeTIeH M yCIOBUH B Tporiecce 00ydeHHsI MOTYT OBITh CACTaHBl HEKOTOPHIC M3Me-
HEHHSI B PEKOMEHIOBAHHOM 00pas3Iie TOI0BOM KaJCHIApHO-TeMaTHUYECKOM ILTaHe.

e | x| . =
2 4 = .
5 ZE|l S S| E538
E =g B3| 8§ z Z Pecypcsi MeTo/bl U cpeAcTBa
%
@ Tembt E=z| 23| 8523 OLIEHUBAHUS
= = = oo
S5|8E8 |0 5
-9 s =
1.1. Mexa- Ao E Huarnocriie | 1. YaeOHUK. Py6pukn (mkana ams
HIYEeCKoe 2| 5= ;ggg;;";’oc’ 2. KoMIbIOTEP, IPOCKTOP | or{eHKH JOCTIKEHHS 110
RERE WY 3JICKTPOHHAs JOCKa. _
ABIKCHIC < T | rpymnaxu 3. M J'H)TI/III:\)/IC MITHbIE KOM- YPOBHSIM), peructpa
o = = | uHaUBHAYaATb- | T Y A IIUOHHBIN JTUCT IS
ucro A MaKT-AUCKHU 1O (DH3UKE:
ONHCaHue e | Gacts I. Mexatmka. OLCHKH JIHATHOCTITICC-
o} = o o POBAMHC, MO3- ' ’ KOT0 ompoca, Tabmuua
£ < of TOBOH mTypM,
. S Z = 4| upesenraiuu peduexcun
5 [1.2. Ilytpu | 1.1.1. « | Ppontans- | 1. YuelOuuk. PyOpukw (mkana s
§ nepemeriie = 7 | HBIii ompoc, 2. KoMIbIOTE, IPOCKTOP | orieHKH JOCTHIKEHHS 110
= | Hue = i | akTUBHOE gHIP—II 3HgKTp°HHa" gOCKa- YPOBHSIM), TIPE3EHTALIUSI
1 NI R ] - o
— “. o o | uTenue, pa- - HCODXOAUMOC 00OPY IO (perucTpaunoHHBIN JHCT
o BAHHE /IS HCCIICIOBAHHIS,
o - -
S o | 6oTa B rpyn [0 YCTHOMY OIIPOCY pe
AN yKa3aHHBIC B y4eOHHKE
. Max, MOZ€- | 4 "My b rime/nitbie YEBBIX HABHIKOB),
& %o |JIMPOBAHNE, | kommakT-HCKH M0 dH3H- Tabnuma pedaekcun
o = of | padora ke: Yacte 1. Mexanuka.
— " = | xapToit 5. dusnveckas kapra (uis
é EE UCIIONL30BAHUS B
HCCJICIOBAHUH)
1.3. Tps- LLI.L.| « Huarnoctnde | 1. YueOHUK. PyOpukn (mkana s
moymmngei- | 1.1.2.| < fcxkunonpoc, |2 KommbloTep, TPOEKTOP | OLEHKH JIOCTIKEHHS T10
HOE PaBHoO- L13.| 2= o pabora B WJIH DIIEKTPOHHAS JOCKA. - | YPOBISIM), pErucTpa-
N - N -
o = of o TPYIIAX HHE- | 3 N 1y ryive muiisbie IHOHHBII JTUCT IS
Meproe Q7 5 o AIBIAYATONO, | T THCKH TTO (hU3KKE: | OLEHKH THarHOCTHYICC
o ] - . -
JIBUYKECHHUE. «i < 2 7| nporxosuposa A Tlou b1
aE o _ | Yacts I, Mexanuka. KOI'0 olipoca, Tabiuia
CKODOCThH — = = °{ HUE, NPe3eH
= p 52 = | raumm peitexcun
Q
T 14.Tps-  |1.1.1.| o |Pponrams- | ], VyeOHuK. PyGpuxn, npesenrans
: mommnei- | 1.1.2. § ; HEBIM OTIPOC, 2. Komnbiotep, npoekrop | (Tabanua Kputepues),
o NarHocTu- o
A | goe Hepas- 1.1.3. ; L f[IeCKI/IfI on YT DJIEKTPOHHAS JIOCKA. | PETHCTPAIMOHHBIH JTHCT
HOMEpHOe o= j poC, aKTHEOE 3. MynpTuMeAniHbIE JUISL OLCHKHM JUarHOCTH-
— %= [arenmie, pato- | KOMIAKI-IHCKH 110 9YeCKOro ompoca, Tad-
Vekopente a5 & |racrpynna- | Gusuke: Yacts L. mia pedriexcun
o = | Mm, cocTaBiie- | MexaHuka.
ARy
T I [Me CAPTHL 4 PaGouas TeTpah.
8= o TIOHATHUN
Sa 4 Ousuka 10. baky, 2012
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1.5. Ckopo- <! ®ponranbHbif | 1. YyeGHHK. PyGpuku (mikana st
CTh U Iepe- E omnpoc, mar- | 2. KoMIbIOTEP, MPOEKTOP | OLEHKHU JOCTHKEHHS O
MEIICHIE o HOCTHHCCKHI | iy 51eKTPOHHAS I0CKA. | YPOBHSM), [IPE3EHTALIMS
" L ONPOS, BKTUB 3 Ny TaMe tuiiHbIe (perucTpanuoHHBIH JHCT
Hpu Ips- % o Hoe uTeHHe, -V . p p
MOJTAHEI- % 3| paGorac KOMITaKT-/ICKH 110 (PM3HKE: | 10 YCTHOMY OIPOCY pede-
i P Yacts [. Mexanuka. BBIX HaBBIKOB), Ta0JIHIIA
HOM paB- S o TPymmamt,
o Y cocranenne | 4. Pabouas TeTpasp. pedrexcun
=z |Homepe- & 3 «xaprei nons- | dusuka 10. baky, 2012
L | MCHHOM % - iy
[0 IR DE
T | ABMDKECHUU s
E Pemenns M_E Opontans- | 1. YueOHuUK. PyOpuku, npesentauns
3a1a9u dgs HBIH ompoc, | 2. KommbroTep, MpoeKkTop | (perucTpallioHHbIH JHCT)
“=d | paborac WA 3JIEKTPOHHAS JOCKA. | COCTABJIEHUE M PELICHUE
{ napamu u 3. Pabouas TeTpajp. 3a71a4n (PEerucTpamnruoH-
rpymmamu | @usuka 10. Baky, 2012 HBII JTUCT), TpauK
pedrexcun
3
o
Ilpaxkmuue Huarnoctu- | 1. Vue6nux. PyGpukw, nmpe3eHTanus
ckas pabo- YECKHUHU OM- | 2. KOMIBIOTEp, MPOSKTOP (Tabnuma Kputepues), pe-
ma. «Ilpa- o | poc, paboTa |y snexrponnas gocka. TUCTPALMOHHBIN JIUCT JIJIS
6uno ny- <= % |cmapaMu U | 3.Keno6 lamunes, metan- OLIEHKU IMarHOCTUYEC-
0 :; : rpymnamu, | JIudeckui mapuk (u3 Habopa | KOTo ompoca, Tadiuia
meuy oni == o |Tmpe3eHTa- | «YACIbHAS TEIUIONPOBOA- pediexcun
PAa6HOYCKO- : [ st HOCTB»), METPOHOM (WJIN
w | pennoeo R CEKYH/IOMED), U3MEPHTENTb-
= A o =
! OBUIICCHUSL. el Has JIHTa, IITaTUB ¢ MypTOoi
q:i:) R M 32KUMOM
= | 1.6. CBo- 1.1.1. oo ®ponranbublii | 1. YaeOnnk. PyOpukw, nmpe3eHTanust
< | Goanoe 1.1.2.| &= | ompoc, auar- 2. KommnbroTep, IpoekTop (tabiuia KpUTEpHEB), pe-
HATCHUE 1.1.3.| 5= | HOCTHYECKMI | MM SIICKTPOHHAS 10CKa IHCTPATHOHHBII JHCT /17
2l == |ompoc, aktus- | 3. Tpybka HrioTona, Hacoc
ERs OIIEHKH TUarHOCTUYEC-
TeJa « <% | HOe uTeHwme, Kamogckoro.
;; 2 | pabora c 4. MynsTUMenniiHbIe Koro omnpoca, rpagux
cEd | rpynmamm, KOMITAKT-THCKH TI0 (hH3HKE: pedrekcun
o 3 |cocrasenue | Yacrs I Mexammka.
o = | «xapTh 5. Pabouas Terpasp. Pusnka
<7 | momstuity 10. Baky, 2012
1.7.0tHO- |1.1.1.| = |Cobecenosa- | 1. Vuebuux. PyOpuxku, nipe3enTanus
CHUTENb- 1.1.2. : 5 HHeE, AMarHoc- 2. KommnbroTep, IpoeKTop (Tabnuna KpuTepues), pe-
HOCTE 2 :: THYECKHH OIl- | UJIN SHCKTPOHHaf[ JIOCKa FI/ICTpaL[I/IOHHLIfx'I JIUCT JUIS
“ &= |poc,aKkTuBHOE | 3. MyJnbTUMEIUIHBIE KOM-
§ Ed OIIeHKH TMarHOCTUYEC-
MCXaHU- = =< |urenne, pabo- | MaKT-AUCKH 1O (PU3NKE: 6
w | 9ECKOTO o 5 Ta ¢ rpynmnamu,| Yacts [, Mexanuka. KOE)O ompoca, TabJmia
PR eaexcuun
5 JBIKCHUS § 53 | cocrabnenne 4. Pabouas rerpans. dusuka | P
= 2 e o] «kapThl 10: Baky, 2012
: £ o = 7| monsTHity
& | 1.8. PaBno- | 1.1.1. | 45C | CoBecenosa- | 1. YyeGuuxk. PyOpuku (mikana s
MepHOE 112, nead Hﬂ:a azTg:gge 2. KomneroTep, IPOEKTOp | OLIEHKU JOCTHKEHUS 1O
—if4 | HTEHH -
JBIKEHIE 1.1.3. mand S Fp}’/HHaMI/I I:;)IJIII:I/[ JMEKTPOHHAA l0CKa YPOBHSIM), TpeseHTanus
adad ’| 3. MynsTumenuitaeie €rUCTPallMOHHBIN JIUCT
110 OKPYXK- G2 ei| COCTABIIEHMC Y. A (p pan ).
Qe < KOMITaKT-/IVCKH 0 (PH3HKe: | TAaOINIa peduekcuu
HOCTH — o 27 «KapThl
E=2570) nonsruii» Yacts 1. Mexanuka.

19




10. baky, 2012

Pemenns O®ponrane- | 1. YueOHUK. PyOpuku (mrkana ornen-
3a1a4n HBII onpoc, | 2. KommbroTep, MpoeKTop | K1), Ipe3eHTaIms (peruc-
= o cobece0Ba- | WUIHM DJIEKTPOHHAS IOCKA. | TPAI[HOHHBIH JINCT), COC-
% E HHe, pabota |3. Pabouas Terpasns. TaBJICHHUE U PEILLICHUE 3a-
: o cmapamu u | dusuka 10. baky, 2012 Ja4u (PErHCTPAIOHHBII
& = rpyIIamMu JHCT), Tabsuna
2 pedekcun
MAJIOE CYMMATUBHOE OLIEHUBAHUE — 1
2.1. Ocuos- | I.1.1. «y Cobecenosa- | 1. YueOHHK. PyOpuku (LIKaja OleH-
Has 3amaqa | 1-1.2.| o« of HHS AMarHoc- 13 KommpioTep, IPOEKTOP | KK), IPE3CHTALMS (Peruc-
(o] 1 - [
qumamukn, | 113 S0 T THACCKUH O™ | 7y 3j1eKTPOHHAS IOCKA. | TPALMOHHBI JIKCT), COC-
C “d 3 POC, AKTHBHOC | 3. MynsTumeuiinsie TaBJICHUE U PELICHUE 3a-
uia. S o urenue, pado- N
o PUCIE KOMIIaKT-JIUCKHU TI0 Ja4d (PEruCTPAIOHHBII
PaBnogeii- oq = Tacrpynnamu g I 6
cTByIOm@s 5% 4 3urmsar, ¢dusuke: Yacts . JHCT), TabuIa
3
22 H3x3y Mexanuka. pedaexcun
cuia. 52 o 4. Pabouas TeTpajb.
- |Macca. i ®usuxka 10. Baky, 2012
s 2359
2 [2.2. Ipu- 1.1.1. | Cobecenosa- | 1. Vaebmux. PyOpuku (mrkana orneH-
I |xemmeno |1.12. g & |mme ¢por- | 2. Koummbiotep, mpoektop Ku), npe3eHTanys (peruc-
MHEPLUHI 1 1 3 o j TaJIbHBIU OII- W DJIEKTPOHHASA JOCKaA. TpaLII/IOHHHﬁ J'[PICT), coc-
p . S5 | poc, aktuBHOE | 3. OOOpyaOBaHHE IS HCCIIC-
Sed . | TaBJICHME U pelLICHue
I 3akon « & 4 |ureHue, pabo- | I0BaHKE, MPECTABICHHBIN B 3a7184H (PErHCTPAIHOH
HproToHa 52 | racrpynmawm, yieOunuke. AaTH P 6p "
o i | mpesentamms | 4. MymbTHMeHiHbIE HbIi JIACT), Tab/HIIa
aa KOMITAaKT-MCKH 110 usuke: | Perexchu
it 5 Yacts . Mexanuka.
RS 5. Pabouas Terpans. Ouznxa
R el 10. Baxy, 2012
==
Sl
2.3.Ocnos- | 1.1.1. | & s CobecenoBa- | 1. YueOHUK. PyOpuku (mkana oreH-
Hoii 3akon | 1.1.2.| & & |mme, dpon- | 2. Kommbrotep, npoektop Ku), Ipe3eHTanust (peruc-
AHAMUAKH: 3' 1 . 1 . : o TaJIbHBIU OII- WA DJICKTPOHHAA 10CKa. TpaI_[I/IOHHLIﬁ HI/ICT), coC-
A : : 2 | poc, aktuBHOE | 3. OOOpynOBaHHE IS
I 7 TaBJICHHUE U PELLCHUE 3a-
Jaron Nz g |wremne, pabo- | HCCICNOBANNKC, Ja4yM (pEerucTpaloHHbIH
HproToHa o Zh i | Tacrpynmnamu,| NPEACTABICHHbIN B p 5 TP
S o 5 o mpesenTanms | y4COHHKe. JHCT); TabIHila
et be 4. MyapTumMeuitHbIe peduexcun
= : - o] KOMITaKT-IMCKH IO (PU3UKe:
5 =32 Yacts I. Mexanuka.
- Lag)
5 Ciah-be 5. Pabouas terpanp. Dusnka
= = oS 10. Baky, 2012
= v
o |2.4. Jeiic- | 1.1 CobGecenoa- | 1. YueOHuK. PyOpuku (mrkana onen-
TBHE U 1.1. nue, ppon- | 2. Komnbiotep, npoektop KH), TIpe3eHTanus (peruc-
HPOTHEG- 1 1 . TaJIbHBIA OII- WJIN 3JIEKTPOHHAsA JOCKA. TpaLII/IOHHHﬁ J'[PICT), coc-
p poc, aktuBHOE | 3. JleMOHCTpalinOHHbIE
o . TaBJICHHE U PELICHUE 3a-
JCUCTBUC: yreHue, pabora, ANHAMOMETPEI. o
111 3axoH ¢ rpyniiamy, | 4. MynstuMeauiiHble Al (PerncTpatnoRHbIi
HeroTona COCTABJICHUE | KOMIAKT-TUCKH MO (DUBUKE: weT), Tabmiia
«KapPThI Yacts . Mexanuka. pednexcun
TOHS T 5. PaGouas Terpanp. dusnka
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5. Pabouas terpanp. usuka
10. baky, 2012

Pemrermst | 1.1.2.| = ®ponrane- | 1. YueOHUK. PyOpuku (mkana ornen-
3a1auu g o HBIH onpoc, | 2. PaGouas teTpans. KH), Tpe3eHTanus (peruc-
qel cobecenoBa- | usuxa 10. baky, 2012 TPAIMOHHEIH JINCT), COC-
“a HHe, paboTa TaBJICHUE U PEIICHNUE 3a-
— o
S C rmapamu u Ja4d (PeruCTPAIOHHBIH
= : rpynmnamMu JIUCT), TabuIa
=\
E sd pedexcun
T [2.5.3akon | 1.1.1. E .« CobecenoBa- | 1. YueOHUK. PyOpuku (mkana oreH-
z BCeMupHO- | 2.2.1. | § = 2« e, ¢pon- | 2. Komrbrorep, mpoekTop KH), pe3eHTanus (peruc-
S e > _ o
Ol\ _ 2.2'2' 2 s N : TaJIbHBIU OIT: WA DJICKTPOHHAA 10CKa. TpaL[I/IOHHLII/I J'H/ICT), coc-
IO TAroTe =
ai = o 9 poc, aktuBHOe | 3. TabnuIa XapakTepUCTHKU
SRR o TaBJICHUE U PEIICHNUE 3a-
HUS = & _: o} urenme, pado- CoJHEYHOH CHCTEMEL. .
: = o rtacrpyma- | 4. MynstaMemiinbie Aaun (pel‘6HCTpaLII/IOHHLII/I
—aSd MH, TIpe3eH- KOMITaKT-JIUCKH 110 (hU3HKE: nucT), Tabmia
o %2 o rarmus Yacts I. Mexanuxa. pedekeun
:I ; 5. Pabouas terpanp. Pusnka
s g 10. Baky, 2012
26.Cuma | LLL| Cobecenosa- | 1, YyeOHUK. Py6puky (1Kana oleH-
moxeetn. 221 oE ;’:;;ifl’gi;_ 2. KommbioTep, MPOeKTop | Ki), Ipe3eHTaus (peruc-
Hanpsixén 2221 43 | poc, akrumoe | WM YIEKTPOHHAS I0CKA. | TPALMOHHBIA JIHCT), cOC-
HOCTB Tpa- E < 7 urenne, pado- | 3. MynsTumMenuiinbie TaBJICHHE U PEIICHNE 3a-
N — o Geid TacTIpynma- | KOMIAKT-IUCKH 10 (PU3UKE: | Jaud (PeruCTPaOHHbIH
3 11 i E;I;[ “;;;:;;‘;‘ Yacrte I. Mexanuka. JIUCT), TabnuIa
5 HOro oA 2%%] \a Benna 4. Paboyas TeTpajp. pednexcun
§ 5-F ®usuka 10. Baky, 2012
=
= [27.Becu |LLLIg Cobecenosa- | 1. YyeOHuK. PyOpuxku (LIKajia OleH-
S | geBeco- 1.12. |5 < |5ue, ppon- 2. KommsroTep, mpoeKkTop | Ku), Ipe3eHTamus (peruc-
¢ % | TaNBHBIH OM- v _
MOCTE 2.2.1. 228 | poc, axrussoe WUTH DJICKTPOHHASI TOCKA. | TPAIIMOHHBIH JIHCT), COC
22203 i qTe;{ue aGo 3. Tabnuna TaBJICHHUE U PEILICHUE 3a-
o § Tac rp;,rrfn a. | XAPAaKTEPUCTHKH Jaud (PerHCTPAIOHHBIH
wi, cocrapie- | COMHETHON CHCTEMBI. nucr), rpaduk pedaekcuu
e «kaptsl | 4. Pabowas TeTpajp.
HOHATHI» ®Dusnka 10. baky, 2012
2.8. Cuma | L.L.1.| Cobecenora- | 1. Vuebuuk. PyGpuku (LIKaia oLeH-
yapyroctu |2-2.1.18 ;‘:‘:H ;‘:T“:gge 2. KOMIBIOTep, IPOCKTOp KH), Tpe3eHTaIus (peruc-
o o - v
22.2. 35 Tac Fp},/rlljna- WITH DJIEKTPOHHAs JOCKa. TPALMOHHBII JIHET), COC-
3.1.2. E =7 i, moneo. | 3 JBmanomeTp 1 maop rpy- TaBICHUE I PelICHIg 8a-
4= | hopanme 3uKOB, yeTpoiicTa it Moje- | A44H (DETHCTPALHOHHbIH
S|P ycTp
JaR JIHPOBaHUS BHIOB Aepopma- HH&:)T)’ Tabuua
pednexcun
WU,
E 4. Pabouas terpans. du3nka
= 10. baky, 2012
b5) 5
Z129.Cuna | 1.1.1.| . |Cobecenosa- | 1. VucOmuk. PyGprku (1Kana oleH-
-~ TpeHHUs. 1.1.2.|5 z o | Hpme, dpon- 2. Komnerotep, npoekrop Kn), pe3eHTanus (peruc-
— ol o 1 - o
1‘ 1 3 o :\r. TaJIbHBIX OIT WM SJICKTPOHHAasA JIoCKa. TpaHI/IOHHLH/I JII/ICT), coc-
ABmxenne 4%~ | poc, aktuBHOE | 3. 000D -
B ’ : YAOBAMNC JUIA UCCIC- | 1) pieppie 1 pemieHHe 3a-
o = =< | drenme, pa0o- | TOBAHHE, MPCICTABICHHBI B ( .
JEeHCTBIEM o5z [Tacrpymnmas . | yucOHuKe. frau pe%HCTpaHHOHHHH
CHUTHI cid = | i, coctase- | 4. MynbTuvenitabie JCT), Tabmiia
ZE4 | mme «kapter. | kommakT-macku o pusuke: | Peduexcuu
TpeHHA deici = | oHsTHIDY Yacts I. Mexanuka.
=4
£N
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CobecenoBa-

1. YueOuuk.

PyOpuku (mrkana oren-

) mue, por- | 2. Bacun M.Kpeuiosa KH), Npe3eHTanus (peruc-
2.10. Yemo- | 1.1.1. |« TallbHbI O- | 3. KommbioTep, MPpoeKTop TPAIMOHHBIH JIUCT), COC-
BUs paBHO- | 1.1.2. | poc, aKTHBIéoe I SJICKTPOHHAS I0CKA. TaBJICHHE U PELIECHHE 3a-
Becus tena | 1.1.4. | = HTeHne, pabo- | 4, PaGouas Terpams. DUNKA | aup (peruCTPALMOHHBLA
= o 1Ta c rpynmamu, 1(). j 2012
5 = - baKy, smer), rpaduk
g = Npe3eHTalus ’
) s pediexcun
=
- O®ponrane- | 1. YueOHHK. PyOpuku (mrkana oren-
g : N
2 e HBIIT orpoc, | 2. PaGouast TeTpans. KN), TIpe3eHTanus (peruc-
o cobecenonan | Guzmka 10. baky, 2012 TPALUOHHBII JIHCT), COC-
Pemenns | 1.1.2. | = / A ¥, part ),
o | ne, pabora ¢ TaBJICHUE U PEIICHNUE 3a-
3aauu 222 |2 | N
= | mapaMu n na4u (PeruCTPalOHHBIH
= | rpymnmamu JHCT), Tabyuna
p
s pediexcun
MAJIOE CYMMATHUBHOE OUEHUBAHME — 2
m: < | CobecenoBa- | 1. YueOHUK. PyOpuku (1kana oreH-
g 3.1. 3amMk- § 5 HHUE, (bp9H- 2. KomneroTep, npoekTop KH), TIPE3EHTAIUS (PETHC-
= |HyTas L1 :e: TaJIbHBIi OIl- gm;xK 3J1€I<6TI[ZOHHa$l z[ocx6a‘ TPALHOHHBII JTHCT), CoC-
T | cucrema. U | £E= | POC, AKTUBHOC | 3. AREI00 B AMMNCA, HADOD | 1gppepye 11 pernente 3a-
T | 3o KOH 1.1.2. 7T | uTenue, paGo- | MeTalLIMYECKUIl LAPHKOB ( .
:.: 32.1. = Ta ¢ rpynnamu,| 4. MyabTumeinitHbie AatH (PETHCTPAMOHHBIH
— |COXpaHe- 399 | d NpeseHTaIlNA, | KOMIAKT-AHCKH 1o rsmke: | CT), rpaduk
HUS 3 cocrapnenne | Yacts I. Mexanuxka. peduexcru
UMITYIIbCA 2 «KapTBl 5. PaGouas Terpanp. dusznka
s TIOHATHI» 10. baky, 2012
3.2. Mexa- |1.1.1 Cobecenosa- | 1. VyeOHUK. PyGpuku (mkana omeH-
muueckas | 1.1.2 HHE, ‘bpfﬂ‘ 2. KommbioTep, MpoeKTop | KH), Ipe3eHTaIHs (peruc-
TaJIbHBIU OII- e
pabota 1 1.1.3 poc, axcTHBOE WX 3JIEKTPOHHAS AOCKA. | TPALUOHHBIH JHCT), COC-
1.1.4 ’ 3. PaGouas Terpans. TaBJICHHE U PELICHUE 3a-
MOIIHOCTb YTeHue, pado- ® 10. B 2012 .
m Ta ¢ rpymmaw, PH3MKA 10. Baxy, na4u (peruCTPalOHHBIH
GE Mpe3eHTanus JHCT), Tabnuma
) pedaexcun
=
= | Pemenns | 1.1.2.| | Oponrtane- | 1. YueOHUK. PyOpukw (mxana oneH-
i =g N
T | 3amaun =44 |mblif onpoc, | 2. Pabouas TeTpajp. K1), Ipe3eHTalus (peruc-
a4 32 |cobeceno- | ®usuxka 10. baky, 2012 TPALUOHHBIH JHUCT), COC-
G« | BAHHE, TaBJICHUE U PeIIeHUe 33~
%% pabora ¢ Jauy (peruCTpalMOHHBIN
Z87% | mapamu u nueT), Tabauna
Emas
$55¢ | rpynnaMu peduexcun
3.3.Dmep- |1.1.1.| = | CobecenoBa- | 1. VueGux. PyOpuk (mkana omnen-
IHS — 1.1.2. qc . IT{:;;}‘}:)IIJI;’I;'H_ 2. KomnbioTep, IpoeKTop K1), TpE3CHTAIHA (peruc-
CII0CO0- 1.1.3. o POC, AKTHBHOG W DJIEKTPOHHAsS JOCKa. TPALMOHHBIH JIHCT), COC-
= >
i i TaBJIEHUE U PEIIeHUE 3a-
g HOCTBH CUC- :- ; : YTeHHeE, pa60_ 3. MyJ'[LTI/IMe):[HPIHBIe ( p .
5 | TeMblI co- =<8 |Tacrpymma- | Komnakr-aucku no gusnke: | A3TH (PETHCTPAIHOHHBIM
= o Z = | Mu, npesenTa- [ Yacts . Mexarmka. weT), Tabmiia
= |BEpIIaTh =« edrexcun
A paGoty G | 4. Pabouast Terpanp. Gusuka | P
K i aEd 10. baxy, 2012
e
SHEprus Sa2
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Mar.1.1.1..

5. Pabouast Tetpans.

Odusuka 10. baky, 2012

3.4. Tloren- | 1.1.1. | s | Cobecenora- | 1. VueOHux. PyOpukn (mikana oreH-
« | mHanbHas 1.1.2. : HUE, aKTUB- 2. KommnbroTep, IpoekTop KH), Ipe3enTanms (peruc-
B - L1345 Hog GTEHHE, | WIH TICKTPOHHAA JI0CK. TPAIHOHHBII JTHCT), COC-
& @ g |pavorac 3. Mynemmenniirsie TaBIICHHE U PEIICHHE 3a-
= ol : < | Tpynmnamu, KOMITAKT-JIMCKH IO dm3m<e: o
= o o= | mpesenraums, |Yactb 1. Mexanuka. JlauH (PerncTpaHoHbIH
b 45T | cocrapnenme | 4. PaGouas TeTpans. Dusuka nmCT), Tabuna
E «KapThI 10. Baky, 2012 pednexcun
= TOHSATHI»
3.5.1Tomuas | 1.1 = Cobecenosa- | 1. VyeOHUK. PyOpuxu (mkana omneH-
mexauuuec-| 1.1 o HHE, aKTHB- 2. Kommerotep, mpoeKTop | KH), MPe3eHTaNuUs (peric-
Kast dHep- E H;’g ITCHHC, | yjiy 31eKTPOHHAS JI0CKA. | TPALMOHHBIH JIUCT), COC-
o pabora ¢ 3. PaGouas Terpans. TaBIICHUE U PEIICHHUE 3a-
ris. axon g TPYTITAMIL, D 10. Baky, 2012 aun (PErUCTPALMOHHBII
COXpaHeHHsl g npesentamms, | - oonka 1U. baky, Aaun (p 5 Tpau
SHepruu J COCTaBIICHIE nHCT), Tabuia
= «KapThI peduexcun
8 Z TIOHATHID
g 13.6. Uc- 32.1.| . |CobGeceno- |1.YueOHuxk. Py6puku (1kana omeH-
2 |mompzoma- | 3-2:2. e -~ | Bamme, ak- | 2. KommbloTep, IPOEKTOp | K1), Ipe3eHTaus (peruc-
:-; HHUe aIbTep- E‘ | | THBHOC 4TC- | WU SICKTPOHHAs 0CKA. | TPALMOHHBIH JIHCT),
~ | HATUBHBIX el | HHe, pabora |3. MynbTUMeauiHBIE TabJIMIa CAMOOLICHKH
HCTOUHHKOR S @& |CrIpyHnamu, | KOMIaKT-AMCKH 10
~§Z 5 |mpesenra- | pusuke: Yacts L.
X{ep T B -5 o | MexaHuxa.
3epbaiia- § =2
xane (Ypoxk :§ z
-Tpe3eHTa- e
1Hst). Sdc
Pemenns | 1.1.2. E Oponrane- | 1. YueOHUK. Py6puku (1kana omeH-
« | 3aaun E: S HBIi onpoc, | 2. PaGouas TeTpap. KH), pe3eHTanus (peruc-
5 dd G |cobecemo- | Pusuka 10. baky, 2012 TPALUOHHBIH JHCT), COC-
g au = | Banme, pabo- TABJIEHHUE U PEIIEHHUE 3a-
z o o |Tacmapamn Jaun (PerucTpaloHHbIil
= 24 % |u rpymmamu nueT), Tabauna
254c pednexcuu
MAJIOE CYMMATUBHOE OLIEHUBAHUE — 3
BOJIBITIOE CYMMATHUBHOE OIEHUBAHHUE — 1
4.1. Kome- |1.1.1. | ¢ Cobeceno- 1. Y4eOHuk. Py6puku (1iikana oreH-
6arenspnoe | 1.1.2. :—: BaHHE, 2. Kommbrorep, IpoeKTop /| KH ), Mpe3eHTauus (peric-
« | mmkenne. | 1-1:3- z i‘;i“‘;’;‘éi::i' WIIM DIIEKTPOHHAS IOCKA. | | TPAIIMOHHBIN JIUCT), COC-
i , .
§ CBOGOIHBIE 1.1.4. E - 3. MynbTumeuiiHbIe ' TaBJIeHHE U PElICHNE 3a-
S | komeGars 5 npesertars, | KOMIAKT-ZIHCKI TIO (busuke: | 1a4qu (perucTpaMOHHBII
= 5 MOJIEIH- Yacts [. Mexanmka. THCT), Tabmuna
®© ] poBaHume, coc- 4. Mopenb onucanus pednexcun
= TaBleHue KOJIEOAHUS [IPYUHHOTO U
«KapThl HUTEBOI0 MasTHHUKA.
TTIOHATHUMN»
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4.2. T'apmo- 1.1.1. CobecenoBa- | 1. YyeOHUK. PyOpuku (mrkana oren-
mngeckme | 1-1.2. Hue, (bP?“' 2. KommsroTep, mpoeKkTop | K1), Ipe3eHTamus (peruc-
komebanus | 1-1-3- TAIBHBIN OT™ | 7y 31K TPOHHAS IOCKA. | TPALMOHHBIH JIKCT), COC-
1.1.4. POC, AKTHBHOC | 3. My nsrumenuiitble TaBJICHUE U PELICHUE 3a-
TIpYHHH- 3.1.1 wenie, pagora KOMITaKT-/IUCKH 110 (PM3HKe: | Ja4n (PEerucTpariOHHbIH
HOTo mMasT- |~ C rpyrnam, ’
npesenramms, | 1aCTh . Mexarmka. aucr), Tabmuna
- Huka MOJICJINPOBa- 4. TIpy>KHHBI, pazHbIe MO pedekcun
5 HHUE, COCTaB- | JKECTKOCTH, HAOOp IPy3UKOB.
) nenne «xkaptel | 5. PaGodas TeTpasip.
: TOHSTHI» ®dusuka 10. baky, 2012
& 4.3.Tapmo- | 1.1.1. Cobecenosa- | 1. YueOHuK. Py6puku (MmKana oreH-
anueckue | 1-1.2. HHC, aKTUBHOC | 2 KoMIBIOTEpP, MPOEKTOP | KN), Ipe3eHTaIus (peruc-
xone6anus | 113 :Tri:;fn’;ﬁgma WM DIIEKTPOHHAS JIOCKA. | TPALMOHHBIN JIUCT), COC-
. ,
marewati- |3y | 2257 mpeema, | | o (permnpatmonn
YECKOro T | AMarpamMma ’
il| Benna, cocrap-| TSHHOTO B y4eOHHUKE. JIUCT), Tabnua
MajATHUKA nenne «xapts | 4. Pabodas TeTpas. pednexcun
<| IOHSITHID» ®dusuka 10. baky, 2012
Pemenns | 1.1.2. O®ponrane- | 1. YueOHUK. PyOpuku (mrkana oren-
3a1a4n 2.2.2. HBIH onpoc, | 2. PaGouas teTpans. K1), IPe3eHTaIMs (peruc-
- | cobecenoa- | Gusuka 10. baky, 2012 TPAIMOHHEIH JINCT), COC-
' | nue, pabora TaBJICHUE U PEIICHNUE 3a-
= | c mapamu n Ja4u (PErHCTPAIOHHBII
= = E rpyImnamu JIHCT), Tabuna
8 Rk pednexcuu
£ |TMpakmmaee-  |3.1.1.| &5 Juarnoctu- | 1. YuyeOHHUK. PyOpuxw (mxana omeH-
; Kast pabora. E ; yeckuii on- | 2. KommbioTep, MpoekTop |Ku), PerncTparjOHHBIH
& | Onpenenenne « i | poc, paboTa | Wi SJIEKTPOHHAS 0CKA. | JICT JUIsl AMArHOCTHYEC-
Z;ggg;fgjo ;2 :N cmapamu 1 | 3. Mozens KOTO ompoca, Tabnuma
nazeHus mpH g ; E : rpynmnamu MaTeMaTH4YCCKOIro pedexcun
TTOMOIIIH Ma- = : 2o MasiITHUKA, CEKyHIOMED,
TEMaTHUECKO- S 2 z . IITaTUB
IO MasTHHKa = e
4.4. Cko- L.1.1.| ¢ CobecenoBa- | 1. YueOHUK. PyOpuxkw (mkana onen-
poctb myc- |1.1.2. HHC, aKTHBHOC | 2 PaBouast TeTpasb. KN), Ipe3€HTanus (permc-
KOpeHHe 3.1.1 uTenne, pabo- | pyspka 10. baky, 2012 . | TpauioHisIii Jiet), moc-
HpH rapMo- Ta ¢ rpymma- TpoeHue rpaduka u pe-
MH, TIPE3eHTa-
HHYECKUX B — HIeHKe 3a1a4u (permcrpa-
KoJ1e0aHusAX poBariie LMOHHBII J1uCcT), Tabauna
= pedexcun
5
=
5 |4.5.TIpes- | 1.1.1. Cobecenosar | 1, Yuebuuk. Py6puku (kana oreH-
A | pameHus 1.1.3. HC, aKTUBHOC 5 K oMIIbI0TEp, MPOEKTOp | KM), PE3eHTanus (peruc-
SHEPTUU j;in;}’llfsgf)' WM DIEKTPOHHAS JOCKa. | TPALMOHHbIN JHCT), Tab-
1IpH rapMo- M peseHTa- 3. MyJibTUMeTNiHBIE JIMa CaMOOLEHKHU
HIIECKUX st KOMITAKT-IHCKH TI0 (pH3HKe:
?;He(;aHH’IX Yacts [. Mexanuka.
pOK-TIpe-
3CHTAIINA ).
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4.6.Beiayx-| 1.1.1. | 5 CoGecenoBa- | 1. VueOHUK. PyGpuKu (1rkana oneH-
JIEHHBIE 1.2.] 2 ¢ HHC, aKTHBHOC | 9 K oMIBIOTEp, IPOEKTOP | KH), IPE3CHTANUS (pETHc-
xone6anns. | 321 |4 | arenne, pabo- |y o ekTpOHHAS J0CKA. | TPALMOHHBII JIHCT), TTOC-
' = | TacIpymma- 3 o6, JIOBaHUE JUIA MC- | TpOeHHUe rpaduka u pe-
Pesonanc = _J mu, npesenTa- | Py P p p
= s, monienm. | C/C/IOBAHHE, TPE/ICTaB- [IeHNe 3aa49u (PEerucTpa-
<% s - o o
== 7 posanie JICHHBIH B yueOHHKe. [MOHHBIH JIUCT), TabIMIA
] Bk pedexcun
& 14.7. Pac- 1.1.1. ! | Cobecenosa- | 1. VyeOHHUK. Py6puku (1Kana oreH-
= poCTpaHe- 1.1.2. Hue, aKTntoe 2. KommnbioTep, MpoekTop | Ku), pe3eHTanus (peruc-
& | uue xome- | 113 HTCHHC, PadO- | iy 31K TPOHHAS IOCKA. | TPALMOHHBI JIMCT), TIOC-
N Y 1.1.4 Tacrpyina- | 3 'Bonpopas MalMHa. TpoeHue rpaduka u pe-
Oanuii 5 MIL IPESCITA™ | 4 pagouas Tetpaan HIeHHE 3a71a4u (PErucTpa:
ynpyroﬁ usi, Mo3sro- ) palp. v):[ p P
poit mrrypu, | PH3uKa 10. baky, 2012 IIMOHHBIH JIUCT), TabIMIA
cpene: ’
pea Kuacrep, coc- pedrexcun
MEXaHu- TaBJICHUE
qcCKas = «KapThl
BOJIHA s TIOHATHI
Pemenns | 1.1.2. ]9 Oponrans- | 1. YueOHHK. PyOpuxw (mxana omeH-
: y
3a1a9u 222 1% HBII onpoc, | 2. PaGouas teTpans. KH), Tpe3eHTanus (peruc-
a cobecenoBa- | usuxa 10. baky, 2012 TPAIMOHHBIH JIUCT), TT0C-
z HHe, paboTa TpoeHHe rpaduka u pe-
= C rmapamu u [IeHNe 3aa49d (PEerucTpa-
= rpyImnIamMu, IUOHHBII JIUCT), TAOIHIIA
5 2 TIpe3eHTAIHs pedaexcuu
& |5.1. Ocroser 1.1.1. | = Cobecenosa- | 1. YueGHUK. Py6puku (1Kana oLeH-
: TeOpHH 1.1.2. E HHE, aKTHBIgoe 2. KommbioTep, MpoekTop | Ku), pe3eHTanus (peruc-
o | oTHOCH- 1.13. ] ¢ HTCHHC, PAOO- | 1y ;11 yIeKTPOHHAS JOCKA. | TPALMOHHBIH JIUCT), MOC-
o o Ta ¢ rpynmna- 3 T
: . Tabnuua npeoOpasoBa- | TpoeHHe rpaduka u pe-
TETLHOCTH 3 MH, IIpeseHTa- 112 Hpeoop: P pad p
3 1w, 3ursar, | AMC Tanuunest n JlopeHna. | meHue 3a1adu (perucTpa-
« s > "
d Mbrcnennpe | 4- Pabodas TeTpap. LMOHHBIH JTUCT), Tabauua
skenepumen- | Pusuka 10. baky, 2012 pedekcun
= ThI, COCTaBJIE-
< HUE «KapThl
= TIOHATUI»
5.2.3akon |1.1.1.]4 Cobecenosan | 1. YyeOHHK. Py6puku (1Kaiia oner-
B3aUMO- 1.1.2.]& e, akTUBHOC | 2 KoMITBIOTEp, MPOCKTOP | KM), IPE3CHTAIHS (peric-
CBS3N 1.1.3. HTeHNe, pabo- |y snekTpoHHas 10CKA. | TPALMOHHBIA JHCT), COC-
TACIPYIna 3 pagouas TETPab. TaBJICHUE U PELICHUE 3a-
MEXOY MH, IIpE3EHTa- o
o ®dusuka 10. baky, 2012 na4n (perucTparoHHbIH
SHCPTUCH U s
. ImCT), Tabsmia
=
= Maccou peduiexkcnn
=
=
= | Pemenus 1.1.2. Oponrane- | 1. YueOHuK. PyOpuku (mkana omneH-
& |3anaun HBI orpoc, | 2. PaGouast TeTpass. KH), Ipe3eHTaIms (peruc-
cobecenoBa- | Gusmka 10. baky, 2012 TPALMOHHBIH JIUCT), OC-
HHE, paboTa TpoeHue rpaduka, coc-
C rmapamu u TaBIICHUE U PEIICHHUE 3a-
Tpymmnami, Ja4u (PErUCTPAI[OHHBIH
MIPE3CHTALS JIHCT), Tabnuma

pedaexcun
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MAJIOE CYMMATHUBHOE OLIEHUBAHUE — 4

HbIi Ta3. Oc-
HOBHOE ypaB-

=

=
=
IS
o
E
2
o

——
W N =

3.3.2.1.

HHE, aKTHBHOE
4yreHue, pado-
Ta ¢ rpymrma-

2. KommbroTep, mpoeKkTop
WITH DJIEKTPOHHAS JJOCKA.

6.1. Mone- CobecenoBa- | 1. YyeOHHUK. PyOpukw (1IKana oreH-
KyJISPHO- < HUC, aKTUBHOC | 2 - KoMMBIOTEp, TPOEKTOP | K1), Ipe3eHTanus (peruc-
R —— G | TTOHHC pado- | pry JIIEKTPOHHAS JIOCKA. | TPAMOHHBIH JIMCT), COC-
_ = Ta C rpymnmna- 3 06
S . OGopyioBaHue [UIs UC- | TABJICHHE U PEILICHHE 3a-
z | K SHEPTHA dZ | mpeserTa- TT BI;}I]{)IIM I HTaB aqH (| eFI/IcIT) AI[OHHBIN
S |u eé ocHOB- 55 [ mogenn- | 1O » [IpeAc A P batt
5 “ = o | poanne, coc- | ICHHOTO B yueOHHKe. nmcT), Tabnmna
£ | HpI€ MOJIO- dm= ’
o a E = | raBnenue 4. Tabnuna xapakTepucThk| pediekcuu
QI KCHUA 2G| «kaprar aTOMOB M MOJIEKYJI.
o = | nonstuit» 5. MynpTMeanitHbIe
dZ=
“5a KOMIaKT-TUCKH TI0
qad ¢usnuke: Yacts 1.
S MouekyJisipHast pu3MKa.
il 6. Pabouast TeTpaip.
=% < ®usuka 10. baky, 2012
6.2. Uneans- Cobecemoa- | 1. YueOHUK. PyOpukn (urkana oreH-

KH), Ipe3eHTanus (peruc-
TPaMOHHBIH JIHCT), COC-

poBaHue

JICHHOTO B y4eOHHKE.
4. PaGouas TeTpans.
®dusuka 10. baky, 2012

HEHHe MoJTe- ML TIbeserTa 3. O6opynoBaHue JUIs HC- | TABJICHHE U PEIIeHHe 3a-
KyJISIPHO-KH- Lll/l;( 1\1; onemy. | CVICHOBAHNS, IIPEICTAB- Ja4u (perncTpatnoHHbINH
. )
HETHYECKOH posae, coc- | ICHHOTO B y4eOHHKe. nmcT), Tabnmna
TEOPHUH HJe- TaBIICHHE 4. MynbTUMeIniHbIe pedaexcun
« | &/TpHOTO raza «KapTh KOMIIAKT-IUCKH T10
B TOHATHI ¢usmke: Yacts 1.
= MonekynspHas Gu3MKa.
: 5. Pabouast TeTpans.
g? ®usuka 10. Baky, 2012
6.3. Teruno- | 1.1.1. Cobecemoa- | 1. YueOHUK. PyO6puku (1kana omeH-
BOE PaBHO- 1.1.2. HUC, aKTUBHOC | 2 KoMIIBIOTEp, TPOCKTOP | K1), Ipe3eHTanus (peruc-
Becue 1.14 UTCHUC, PaGO- | DIIEKTPOHHAS JIOCKA. | TPAMOHHBIH JIMCT), COC-
° Ta C rpymnmna- 3 06
. OGopyioBaHue [UIs UC- | TABJICHHE U PEIICHHE 3a-
TeMnepa— MM, IPE3CHTA- Py A A P A
Typa | s, mogenu- | CIC/IOBAHHS, MPE/ICTaB- Ja4u (perncTpannoHHbIH
| posanme JICHHOTO B y4eOHHKE. nmcT), Tabnmna
= 4. Pabouas teTpans. pedaexcun
= ®dusuka 10. baky, 2012
6.4.Ompe- |1.1.1. | % Cobecenoa- | 1. YueOHHUK. PyOpuxn (mxana oneH-
JeTIeHIe 1.1.2. | 4 HHC, aKTUBHOC | 2 KoMITbIOTEp, MPOEKTOP. | K¥), Hpe3eHTaus (peruc-
CKOpOCTH 1.14. |2 dTeHne, pabo- | iy snekrponHas gocka. | TparMOmEbIA 1UCT), TaG-
o Ta ¢ rpymnmna- M o
S . bTUMEIHHHBI u M HKH
JABYOKCHUS 9 MH, IIpE3eHTa- 30 y; (6:2[ o ¢ T caMoorie
KOMIAKT-JUCKH IT
MOJICKy I |, MoAGTI ¢uzuke: YacTs |
i poBaHHEC \ :
g rasa (Ypoxk ] MosexynspHas (u3nKa
% — IPE3CH-
= | Tanus)
T l6.5. VYpas- |l.1.L Cobecenosa- | 1. YyeOHUK. PyOpuku (1kana oreH-
o~
| genwne coc- | 1.1.2. HIE, aKTHBHOC | 9 - KOMMBIOTEp, TPOEKTOP | K1), Ipe3eHTanus (peruc-
TOSHIS 1.1.3. |TCHie, PAOO- {1y deKTPOHHAS 0CKA. | TPALMOHHBIN JIHCT), COC-
3.1.2. & CIPYIna 3 OGopy nosamme mist TaBIICHUE U PEIICHNE 3a-
HnJacajibHO- MM, TPE3EHTA- Py A P .o
o raza s Moiens- | ICCTTC/IOBAHHST, TIPE/ICTAB- | MadH (perucrpaloHHBI

TUCT), Tabnuna
pedrexcun
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Y.1. MonekynsipHas $husuka.

6.6. "'a30- 1.1.1. :;;"E CobGecenoBa- | 1. YueOHuk. Py6pI/IKI/I (mKana OIIEH-
Bole 3ako- |1.1.2. | & HHe, akTuBHOE | 2. KommboTep, MPOeKTop WK KH), TIpe3eHTanus (peruc-
HEI 113, |« uTente, pabo- g“g(gp"ﬂ”a" Aocka. TPalMOHHBIN JIUCT), COC-
3.1.1. |95 Tacrpynma- - DOOPYIOBAHME JUIA HC- TaBJICHUE U PEIlICHHE 3a-
312 |2 MH, IPE3CHTA- | CIICIOBAHHSI, IPE/CTABICH- N
o
d2.04 s, Kros, HOTO B yueGHHKe. Jlauu (pEerHCTPaIlHOHHBIH
al cocraBiieHue | 4. MynbTUMeUiTHbIE KOM- HHCT)’ Tabuuua
= S «KapThI MaKT-WCcKy 1o ¢pu3z.:H.1. peduexcun
% = TIOHSTHI» MonekyisipHas pusnka.
T z 5. Pabouas Terpans. Pusnka
o"‘.: = 10. Baky, 2012
A |Pemrenust | 1.1.2. | ¢ OponTane- | 1. YueOHuK. PyOpuku (mkasna orneHkn),
3a1a4u E HBIH ompoc, | 2. PaGouast Tetpans. TIpe3eHTanus (perucTpa-
) cobecenoBa- | dusnka 10. baky, 2012 IMOHHBIH JIUCT), TOCTPO-
z HUE, paboTa eHme rpaduka, cocTapie-
s
= : | ¢ mapamu u HUE U peIICHNE 3a/1a491
= . | rpynnam, (perucTpalioHHbIH JIUCT),
=2 < { Ipe3eHTalus Tabauua pedekcuu
6.7. Cpomi- |2.1.1. i CobecenoBa- | 1. YueOnuk. PyOpukn (1mkasa oreHKn),
CTBA Ma- 2.12. |4 HHeE, akTHBHOE | 2. KoMmmbIoTep, TPoeKTop npe3eHranus (perucrpa-
] 9 YTeHHE, pado- | MM 3JICKTPOHHAS JI0CKA. LUOHHBIN JIMCT), TOCTPOCHUE
POB: HaChI- o ta c rpynmna- | 3. OGopyznoBanue Uit uccne- | rpaduka, COcTaBIeHHE U pe-
IICHHBIN U = i | MU, IPE3CHTa- | IOBaHHs, IPEICTABICHHOIO B | IIEHHE 3a1a4uu (perucrpa-
HEeHAaChI- || st rHarpam- yueOHHKE. LMOHHBIN JIKCT), TabIuIa
E [IIEHHBII | | Mma Berna, Mo- pediexcun
=4 %« 24 | memupoBanune
g | map SR
¥ 16.8. Bmax- |2.1.1. | & Cobecenosa- | 1. VueOuuk. PyGpuku (1ukana oneH-
=
A | goerb BO3- | 2-1.2. R HUe, akTuBHOE | 2. KoMnbloTep, NpOoeKTOp KH), TIpe3eHTaIus (peruc-
<a Tou- |3:2:2. o YTeHHE, pabo- | WM DICKTPOHHAS JOCKa. TpaLMOHHBIiT THCT), coc-
Ayxa. o Tacrpynma- | 3. bapomerp-aHepom I, ICHX-
= TaBJICHUE U PCUICHUC 3a-
Ka pOoChI a MU, MIPE3EHTA- | POMETP, IICUXPOMETPUYECKAs o
= s, Kimos, TaOIHIA, TUTPOMETP. Aaqn (p CTUCTPAMOHHBIN
< 4. Pabouas TeTpann. Pusnka 1meT), Tabauua
= 10. Baxy, 2012 peduexcnn
6.9. Ilo- 2.1.1. | 4 @®ponTans- | 1. Yuebuux. PyOpukw (1IKana oreHs
BEPXHOC- 2.1.2. 1 3 HBIi ompoc, | 2- KommbioTep, npoektop KH), Ipe3eHTaLus (PEeruc-
tHoe HaTs- |3-1:2- | cobecenoBaH | WM SICKTPOHHAA 0CKa. TPAIMOHHBIN JUCT), TIOC-
3 ve, paGora ¢ | o OOOPYAOBAHHE LA HCCHE | 11y oo o atbuka, coc-
JKECHUC KNI : - P JOBaHMsI, IIPEACTABIICHHOIO B p b i
xocti. Ka o TapaMy U S —-— TABJICHUE U PEIICHUC 3a-
. - ol . .
R o TPYNTAMA, | 4 MynpTimeHitHbIE KOM- Jlaui (perucTpallHOHHbIH
= NPE3CHTANMA | makT-mucku 1o pusnke: Y. 1. JHCT), Ta0uuna
g |‘IBICHUA MorekyspHast u3mKa. peduexcun
=
o 5. Pabouas Tetpams. Dusnka
= 10. Baky, 2012
S |6.10. Teép- |2.1.1. Cobecenosa- | 1. YucOHuK. PyGpuku (1ukana oneH-
o
Jible Tena u 2.1.2. HHe, akTuBHOE | 2. Kommbrotep, poexTop KH), TIpe3eHTanus (peruc-
HexoToppie | 2-13- 4TeHue, pabo- | MITH SIEKTPOHHAS JI0CKa. TPALMOHHBII JHCT), COC-
P Ta ¢ rpynna< | 3. O00pynoBanue s Uccle-
v 2.14. TaBJIEHUE U PELICHHE 3a-
UX CBOU- MU, [IPE3EHTA- | JOBAHUs, IIPEACTABICHHOTO B o
cTBa s, coeras~ . | yuebHnKe. Jlauu (pEeTHCTPAIlHOHHBIH
Jienue «kapthl | 4: MyasTuMenuitabe yweT), Tabmia
TIOHSATHI» KOMIAKT-icKH 1o (usuke; | PedIIeKcnn
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Pemienuss | 2.1.2. < | ®pontams- | 1. YueOHUK. PyOpuknu (urkana oreH-
3amaun 2.1.4 E HBII omnipoc, | 2. Pabouas teTpans. KH), Ipe3eHTanus (peruc-
4 | cobecenosa- | dusuka 10. baxy, 2012 TPaLUOHHBIH JTHCT), IIOC-
§ Hue, pabota TpoeHHe rpaduka, coc-
< | cmapamu u TaBJIEHUE U PELICHHE 3a-
w % | rpynnamu, Jauu (perucTpalnoHHbIN
S =g Z . Ipe3eHTaLus JTUCT), Tabnuia
q;'} el pedexcun
w |7.1. Tepmo- | I.1.1. | 55 | Cobecenosa- | 1. VueOuuk. Py0Opukw (1IKana oreH-
:; JUHAMU- 1.1.3. E Hue, akTBHOE | 2. KommbroTep, mpoekTop KH), Ipe3eHTanus (peruc-
qecKas CHe- 22.1. E YTeHHE, pabo- | MM 3JIEKTPOHHAS J0CKA. TPaLMOHHBIH JHCT), COC-
3. 1 2 o o Ta ¢ rpynmna- 3. O60py[[0B8.HHe JUJIA UCCIe- TaBJICHHUE U peLIIeHPIe 3a-
TEMaA. BHyT- | MM, IPE3EHTa- | IOBaHKs, NPEJCTABICHHOTO B o
pEHHSIA of tust, coctaB- | yuebHuKe. Aatqu (pe‘gICTpaHHOHHH"
SHeprust | = 5 JeHue «kapThl | 4. MyIbTHMEIUHHbIC JTHCT), Tabuua
= S < 5 nousTHity KOMITaKT-AUCKH 10 (usmKe: pedrexcun
242 ¢ Y. 1. Monekynsipaas hpusnka
7.2. Tep- 1.1.1. 5 . | CobecenoBa- | 1. YueOHuUK. PyOpuku (mrkana oreH-
BoIii 3axon | 1-1.3- 2 é Hue, aktuBHOE | 2. KomnbroTep, npoekTop KH), TIpe3eHTarus (peruc-
repmomma- | 221 | 4 :;ecHr" . pa6_o _ ;mK/IaneKTpOHHaf O TPAIHOHHBIH JHUCT), COC-
3.1.2 Z 3 pynna - VIYIBTHMC/HHBIC TaBJICHUE U PEIlCHUE 3a-
HaMHKH o @ | MU, Ipe3eHTa- | KOMIAKT-ITUCKHU 110 (hU3HMKE: p B
= 2 | s, momema- | 4. 1. MonexkyisipHast Gpu3mKa. JlaH (PerneTpaioRHbIH
= ; poBanue 4. Pabouas TeTpans. Pusnka JHCT), Tabumua
. s 10. Baky, 2012 pedrexcun
5 | 7.3. Bro- 1.1.1. Cobecenoa- | 1. Yuebuuk. PyOpuku (mrkana oreH-
OE pOI71 sakon | 1-1.3. HUE, aKTI/IB}6{OC 2. Komnbrotep, IpoekTop Ku), l‘IpeSeHzaL{I/Iﬂ (peruc-
= | Tepmoi- 20.1. ;{;‘CCH;/IC, pa _o— ;mg gJ‘IeKTpOHHaﬂ JI0CKa. | rpaumommiit JHCT), coc-
I 32.2. pyrma - JOOPYAIOBAHHE JUIA UCCAC | pap norpre 1t perrenne 3a-
cn | HAMHUKH. MU, IPE3CHTA- | JOBAaHUS, IIPECACTABICHHOIO B o
HpI/IHIlI/IH IS, MOZICNH- | y4eOHHUKeE. Aadu (peIg/ICTpaHI/IOHHHI/I
paboThI poBaHue 4. MynsTamenuitbie ueT), Tabmiia
KOMIAKT-wcKn o (usuke: | PEPIEKcHu
TCTITOBBIX Y.1. MonekymspHas dusnka
ABUTaTe- 5. Pa6ouas TeTpans. Pusnka
et 10. Baxy, 2012
Pemenus 1.1.2. | @poHTans- | 1. YueOHUK. PyOpuxn (mrkana oneH-
3amaun 2.2.2. i HBII onpoc, | 2. PaGouas teTpans. KH), Ipe3eHTanus (peruc-
= 4| cobecenosa- | dusuka 10. baky, 2012 TPAIIOHHBII JINCT), TIOC-
Q:’( <i| Hue, pabota TpoeHue rpaduka, coc-
S | ¢ mapamu u TABIIEHUE U PELICHHE 3a-
= 5 TpyTIamMH, Ia49u (PEerHCTPAIlMOHHBIN
o | mpesenTanus JIMCT), Tabnuna
< peduiexcun
MAJIOE CYMMATUBHOE OLIEHUBAHMUE - 5
E OBOBILAIOIIHAN MOBTOP 110 YYEBHOMY IOy
B}
=
=
i BOJIBIIOE CYMMATUBHOE OHEHUBAHUE - 2
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MEXINIPEJMETHASA NHTETI'PALIIUA

®dusznka, B CpaBHEHUH C JPYTHMH IpeaMeTaMH, oOnasaet Oosnee MIMPOKUMH BO3-
MOKHOCTSIMM HMHTerpauuu. Hanpumep, o0yueHue 1o HEKOTOPbIM TeMaM MOXKHO Opra-
HHM30BaTh B MHTETPATHBHON (OpMe BMECTE C YUMTEISIMH MaTeMaTUKH (HEKOTOPbIC
TeMbl M3 T71aB «OCHOBBI KHHEMATHKN», «MexaHudecKkue KoieOaHus M BOJHBDY,
«PenstuBHCcTCKas Mexannkay) 1 Xxumud («MKT 1 ee OCHOBHBIC ITOJIOXKEHHST»). Takwe
TEXHOJIOTUM TIPEMOJAaBaHUs IMPOKO PACIpPOCTPAHEHbI B HACTOSIIEE BPEMsL.
PaccMoTprM BO3BMOKHOCTH HHTETPAMK (U3UKH C APYTUMH MPEIMETAMH.

Buonorus. Kypc 6uosoruu conepKUT MHOTO MHTEPECHBIX MIPOLIECCOB, CBSA3aH-
HBIX ¢ (DU3MUYCCKUMU SIBJICHUSAMH, 3aKOHAMHU U MOHsATHsIMH (Onodusnka). Mcmnoib-
30BaHME 3HAHUW MO (PU3KKE NPU U3YUCHUU OMOJIOTHU CO3JAET yCIOBUS Al 00bsIC-
HEHUs TIPUPOJHBIX SIBICHUN W J0Ka3aTeIbCTBA €IMHCTBA 3aKOHOB NPUPOABI: TaK,
MIPY U3MEPEHUH MTapaMeTPOB JKUBBIX OPTaHU3MOB, UX CKOPOCTH, MAcCChl MCIIOJIb3Y-
IOTCSl YMEHHUs, IPUOOPETEHHBIE TPH M3y4YeHUuH (pu3uku. B ¢usuke MOXKHO naTh
MIPAKTUYECKUE 3aJaHUS 110 ONPEACICHUIO CKOPOCTH 3TUX KUBOTHBIX.

Io3nanue mupa. Conepxanne temsl «IIpuposa u MbD», MOXKHO CKa3aTh, IMOC-
TPOCHO Ha 3HAHUSX, MOJyYaeMbIX Ha ypokax ¢usuku. [loaTromMy mpu u3ydeHUH
MIPUPOJHBIX ABICHUM, NX 3aKOHOMEPHOCTEH YUUTEIb MOKET HCIOJIB30BaTh NHTET-
palmio 3TUX ABYX MPEAMETOB.

I'eorpadusa. Coxaepxxanne tembl «[Ipupoma» u3 xypca reorpaduu MO3BOJISET
y4YaliuMcsi BOCIIPUHUMATh IUIAHETY 3eMils KaK €JUHYI0 (PU3MYecKylo cucremy u
yCBamBaTh 3aKOHOMEPHOCTH Pa3BUTHUS SIBIEHUI mpupobl. OCHOBBIBAasCh Ha 3HA-
HUSIX, TOJYYCHHBIX HAa YPOKaxX (M3MKH, y4allhecs aHaIU3UPYIOT MPUYHHBI €CTec-
TBEHHBIX MPOLIECCOB, YCTAHABINBAIOT CIECACTBUS U IIPOTHO3UPYIOT X Pa3BUTHE.

Texnonorusi. CBoeoOpa3Has CBA3b MEXKAY ITHM NPEAMETOM M (PU3NKOH SPKO
MIPOSIBISIETCS MPU TIOJTOTOBKE MCCIIEOBAHUN M MPOEKTOB, CO3JIaHUM Pa3IUYHBIX
MOJEJICH ¢ MCIOJIb30BAaHUEM NPAKTHYECKUX YMEHHMH M HaBBIKOB, IPHOOPETEHHBIX
Ha YPOKaxX TEXHOJOTHH.

HNudopmaruka. TexHHUECKHE U TEXHOJIOTMYECKUE 3HAHMS, IIOJy4aeMble Ha
ypokax MH()OPMATHKH, OCHOBBIBAIOTCA HA AOCTHXKEHUSAX (pusnku. M3yteHne cos-
PEMEHHBIX TEXHOJIOTHUI HEBO3MOXKHO 0€3 COOTBETCTBYIONIMX 3HAHHH 110" (pHU3HKE.
VYuamuecs CBS3bIBAIOT Pa3BUTHE COBPEMEHHBIX MH()OPMAIMOHHBIX U KOMMYHHUKA-
LUOHHBIX TEXHOJOIUH C JOCTIXKEHUSIMU (DU3UKH, UCIIOIB3YIOT 3JICKTPOHHBIE yueO-
HBIE TOCOONS MTPH MTOJITOTOBKE MPE3EHTAIIH.

Pycckuii s13bIKk. B 0CHOBE IpUBUTHS ydaluMcsl YMEHUHR 10 MOJArOTOBKE IIpe-
3eHTalUU B mpouecce oOMeHa MH(pOpMALMEH, [PU HAMMCAHUM 3CCe, NPU Aade
TIOJTHBIX, HAYYHBIX W TPAMOTHO MTOCTPOSHHBIX OTBETOB HEOOXOANMO YETKOE CIIEI0-
BaHUE IPaMMATHYECKUM ITPaBHIJIaM PYCCKOTO A3bIKA.

Jlutepartypa. Hcnonp3oBanue Ha pa3inyHbIX 3Tanax ypoxka nHGOpPMaLUH, CBS-
3aHHOM C TeposiMH M3BECTHBIX JINTEPATypHBIX MPOM3BEACHUN, MOJE3HO B TUIAHE
YBEIMUYEHHsI HHTEPECA yUaluXcs K U3y4aeMoil TeMe.

O6mas ucropus. Mcnoms3oBanne HHGOPMAITIH O HAYIHBIX U KYJIBTYPHBIX HCTO-
PHHECKKX COOBITHSIX Ha ATaIle «MOTHUBAILIMID MOKET CO3/1aTh MHTETPAINIO C UCTOPHEH.
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H300pa3uTesbHoe HCKYyccTBO. [IproOpeTéHHble HA ypoKax H300pa3sHTEILHOTO
MCKYCCTBa YMEHHS HCIOJIB3YIOTCSl YUAIUMUCS TIPU M300pakeHnH (DU3HMIECKHUX TPO-
1IECCOB, CIIOXHBIX SIBIICHUI U OOBEKTOB 110 MX CIIOBECHBIM OomucaHusM. M3o0pakas Ha
Oymare peaMcTHUYECKHE W CIOppeaTUCTUIEeCKHe 00pasbl, ydarmuecs (GOpMHPYIOT U
Pa3BHUBAIOT YMEHHS MOJICIUPOBAHIS M AOCTPAKTHOTO MBIIIIJICHHUSL.

OOpaTtuM BHUMaHKE HA TaOJIMIy MEXKIIPEIMETHOH HHTerpauuy. B Hell mo kaxaoit
TeMe YKa3aHbl BO3MOYKHOCTH WHTETPAITHA COOTBETCTBYIOIIMX MOACTAHAAPTOB JIPYTHUX
npeameToB. O3HaKOMIIEHHE YYWTENsl C MaTrepualiaMi, YKa3aHHBIMU B TaOJHIE, TIPU
MOJITOTOBKE K YPOKY 00s13aTeIIBHO.

TABJUIIA MEXKIPEJIMETHON UHTETPALTUA

HA3BAHUE NIPEJMETA U HOMEPA

I''TIABBI U TEMbI MOJCTAHJIAPTOB
1. MexaHMYeCKOEe IBMIKECHHUE U €r0 | Mar. 2.2.1,2.2.2,3.1.2.,3.1.3. Wud. 3.1.1.,4.1.1.,4.1.2. Xum.
OMMCaHuE 1.1.1,1.2.1,1.3.1.I".1.1.1.A3.5..1.2.2,1.2.4.2.2.1.,2.2.3..3.1.2.

Mar. 1.2.2,2.2.2,3.1.2,,3.1.3. Un¢.. 3.1.1.,4.1.1.,4.1.2. T.1.1.1.

2. Ilyts u nepemelnenne A3s.122124.221.223.3.1.2.

3. TIpAMoIuHeiHOE paBHOMEpHOe | Mar122,222,3.1.2, 313 Mn¢. 311,411,412, T.LLL.
jmKenie. CKopocTh A3.122124.221.223.3.12.

4_ HpﬂMOHHHeﬁHOG Mar. 122, 222, 312, 3.1.3. I/IHd) 311,411,412 T.1.1.1.

E HEPABHOMEPHOG JBISKCHIC. A32122124.221.223.3.12.

= | YckopeHue

: 5. CKOpOCTh U TepeMenieHne mpu | Mar.1.2.2,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5,,2.2.6.,3.2.1 Und.

S | npsamommeiiHoM 3.1.1.,4.1.1.,412T.1.1.1.A32.1.2.2,1.2.4.2.2.1.2.2.3.3.1.2.

é PaBHOIICPEMCHHOM ABUKCHUUN

SHPS Mar.122,222,3.12,3.13.2.1.1223.,225.,22.6.3.2.1. ud.

& | b. PericHns sajaqu 3.0.0.4.1.1.4.1.2. A3.4.1.2.2,1.24.2.2.1.2.2.3.3.1.2.

—

L | 7. paxmuueckas paboma.

2| 7 P . 5 Mar. 1.2.2,2.2.2,3.1.2.,3.1.3.2.1.12.2.3., 22.5., 2.2.6.,

g «lipasuio nymeuy ()M 321 M. 3.1.1.,4.1.1.,4.1.2. As.n.1.2.2,1.2.4.22.1.2.2.3.3.1.2.
PABHOYCKOPEHHO20 OBUINCEHUA

8 8. CBoG Mar.122,22.2,3.12.,3.1.3.2:1.1,22.3,2.2.5., 2.2.6., Wng.

" | S ©BOOOAHOC HaJCHUE TCIIA 301,4.11,4120.11.1.A95122,12.4.,2.211.,2.23.3.1.2.

— | 9. OTHOCHTETBHOCTH Mar.1.2.2,2.2.2,3.1.2, 3.1.3.2.1.1.2.2.3.,2.2.5., 2.2.6. Wu.

MEXaHUYECKOTO JBIIKCHHAS 30.1.4.1.1.412T1.1.1.A39.1.22,12.4.22.1.22.3.3.1.2.

Mar.1.2.2,2:2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5.,2.2.6.,3.2.1.

10. PapHOMEpHOE BIXEHUE MO Wiih3.13,32.23.23324 . 1.1.1. A3 1.22,1.2.4.,2.2.1.,

OKPY>KHOCTH 2.23.3.1.0.
11 p Mar.1.2.2,2.22,3.12,3.1.3.2.1.1,2.23., 225,226, 32.1.
- PCHICHUA 3a/1a4K V. 3.1.1.4.1.1.,4.1.2. A3.1.1.2.2,1.2.4.2.2.1.2.2.3.3.1.2.

12. MAJIOE CYMMATHUBHOE OIEHMBAHHUE
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I''IABBI U TEMBbI

HA3BAHUE NMPEJMETA U HOMEPA
MOJCTAHJIAPTOB

2. OCHOBBbI IJMHAMUWKHA

13. OcHoBHas 3anaua auaamuky. Cuna.
PaBHOzelicTByIOImas cuina. Macca

Mar. 1.1.2,,1.1.3.,2.1.2,,2.1.3.,2.2.5.,2.2.6. Uud. 3.1.3,3.2.2,
r.1.1.1,1.2.1,1.22.2.1.1.A3.4.1.2.2,1.2.4.,2.2.1.,2.2.3.,3.1.2.

14. Bmxenue no uHepuuu. I 3akon
HeroTona

Mar. 1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.T".1.1.1.,1.2.1.,1.2.2,,
2.1.1.1Mu¢.3.1.1.,4.1.1.41.2. A3.2.1.2.2,1.24,,2.2.1,,2.2.3,,3.1.2.

15. OcHoBHOM 3aKk0oH gUHAMHUKH: 11
3aKkOH HproToHa

Mar. 1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,22.6.T".1.1.1,,1.2.1., 1.2.2,,
2.1.1.1Mu¢.3.1.1.,4.1.1..4.1.2. A3.s.1.2.2,1.2.4,,2.2.1.,2.2.3.,3.1.2.

16. JlelicTBUE U NPOTUBOEHCTBHUE:!
IIT 3axon HeroToHa

Mar. 1.1.2,,1.1.3.,2.1.2,,2.1.3.,2.2.5.,2.2.6. T".1.1.1,,1.2.1., 1.2.2,,
2.1.1.,1.2.1.,1.22.,2.1.1.Mu¢.3.1.1.,3.3.2.,4.1.1.,4.1.2. A3.2.1.2.2,
1.24.22.1.,223.,3.1.2.

17. Pemenus 3amaun

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2.

18. 3aK0H BCEMHUPHOTO TATOTCHHS

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2.1u¢. 3.1.1.,
4.1.1.,412.T.1.1.1.,1.2.1,1.2.2.2.1.1. A3.51.1.2.2, 1.2.4,,
2.2.1.,2.2.3.3.1.2.

19. Cuna TsoKecTH.
Hanps:x€HHOCTh TpaBUTALIMOHHOTO
oJIs

Mar. 1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6. Un¢. 3.1.3, 3.2.2,3.2.3,
32.4.Und.3.1.1.4.1.1.4.1.2.T.1.1.1,,1.2.1.,1.2.2.,2.1.1.
A3..1.2.2,1.2.4.,2.2.1.,2.2.3.3.1.2.

20. Bec 1 HEBECOMOCTE

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.2.2.5.,22.6.".1.1.1., 1.2.1.,1.2.2,,
2.1.1. A3.4.1.2.2,1.2.4.2.2.1.,2.2.3.,3.1.2.

21. Cuna ynpyroctu

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6. Ia.3.1.1.,4.1.1.,4.1.2.
r.1.1.1,1.2.1,1.2.2.2.1.1. A3.54.1.2.2,1.2.4.,2.2.1.,2.2.3.3.1.2.

22. Cuna tpenus. [IBmkeHue Mo
JIEHCTBUEM CHJIbI TPEHUSL

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2. Und. 3.1.1.,
4.1.1.,412.T.1.1.1,,1.2.1,1.2.2.,2.1.1. A3.5.1.2.2, 1.2.4.,
22.1.,2.23.3.1.2.

23. YcioBusl paBHOBECHS TENa

Mar.1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.3.2.1.,3.2.2. Und.
3.1.1.,4.1.1.,412.T"1.1.1,,1.2.1.,1.2.2.,2.1.1. A3.2.1.2.2,
1.24.2.2.1.,2.23.3.1.2.

24. Pemenuns 3agaun

Mar 1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2.
I.1.1.1,1.2.1,1.22.2.1.1. A39.1.2.2,1.24.,2.2.1.,2.2.3..3.1.2.

25. MAJIOE CYMMATHUBHOE OIIEHUBAHUE

3. 3AKOHBbI COXPAHEHUSA

26. 3aMKHYyTas cuCcTeMa. 3aKOH
COXpaHEHHS UMITYJIbCa

Mar.1.1.2.,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5.,2.2.6. 23.1.,2.3.2.
WNud. 3.1.1.,4.1.1.,4.1.2.T.1.1.1. A3.2.1.2.2,1.2.4.,2.2.1.,
2.2.3.3.1.2.

27. Mexanudeckasi paboTta u
MOIIIHOCTh

Mar. 1.1.2.,2.3.1.,2.3.2. Uud. 3.1.1.4.1.1.,4.1.2. 1. 1.1.
A3..1.2.2,1.2.4.,2.2.1.,2.2.3.3.1.2.

28. Pentenust 3agaun

Mar. 1.1.2.,2.2.2,3.1.2,,3.1.3,,2.1.1,2.2.3.,2.2.5,2.2.6. 2.3.1.,
2.3.2.,3.2.1.,322. A3.4.1.2.2,1.2.4.,2.2.1.,2.2.3.3.1:2.

29. DHeprus — ciocoOHOCTh
CHCTEMBI COBEPIIUTH padoTy.
Kunernueckast SHeprust

Mar.1.2.2,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5,,2.2.6. Uu. 3.1.1.,
4.1.1.,412.T.1.1.1. A3a.1.2.2,1.24.,22:1.,2.23.,3.1.2.

30. INoTeH1ManbHAS] SHEPTUS

Mar.1.2.2,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5,,2.2.6. I".1.1.1.

31. IomHast MexaHUYeCKast
SHEPrus. 3aKOH COXPAHEHUS
SHEPrUH

Mar.1.2.2,2:2.2,3.1.2.,,3.1.3.,2.1.1,2.2.3.,2.2.5.,2.2.6., Jlur. 2.1.1,
2.2.1. Uup. 3.1.1.,4.1.1.,4.1.2.T.1.1.1. Azs1.1.2.2,1.
24.2.2:1,,2.2.3.3:1.2.

32. Ucnonb30BaHue anbTEpHATUB-
HBIX HICTOYHHUKOB SHEPrun B A3ep-
Oaiipkane (Ypok-mpe3eHTalns).

Mar.1.2.2,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3,,2.2.5,,2.2.6. Uud. 3.1.1.,
332.4.1.1.,412.T1.1.1. A3.2.1.2.2,1.2.4.,2.2.1.,2.2.3.,3.1.2.

33. Pemrenus 3amaun

Mart.1.2.2,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5.,2.2.6., I'.1.1.1.
Azg.122,124.22.1.,2.23.,3.1.2.

34. MAJIOE CYMMATHUBHOE OLHIEHUBAHUE

35" bOJIBIIOE CYMMATHUBHOE OIIEHUBAHUE
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I'/IABBI U TEMBbI

HA3BAHUE MPEJMETA U HOMEPA
MOJCTAHJIAPTOB

4. MEXAHUYEKHE KOJIEBAHUS 1 BOJIHbI

36. KomnebareabpHOE OBMKEHHE.
CBo0OoaHbIe KoJIeOaHus

Mar. 1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6. Uu¢. 3.1.3,3.2.2,
r.1.1.1.,1.2.1,1.22.21.1.A35.122,124.22.1,223.3.1.2.

37. T'apmoHMUYecKue KOIeOaHHs
MPY>KUHHOTO MasiTHUKA

Mar. 1.1.2,,1.1.3.,2.1.2,,2.1.3.,2.2.5.,2.2.6.I".1.1.1,,1.2.1., 1.2.2,,
2.1.1.1Mu¢.3.1.1.,4.1.1..4.1.2. A3.2.1.2.2,1.2.4,,2.2.1.,2.2.3,,3.1.2.

38. I'apmonuueckue koiaeOaHus
MaTEMAaTHYCCKOTO MasITHUKA

Mar. 1.1.2,,1.1.3.,2.1.2,,2.1.3.,2.2.5.,2.2.6.I".1.1.1,,1.2.1., 1.2.2,,
2.1.1.1u¢.3.1.1.,4.1.1.41.2. A352.1.2.2,1.24,,2.2.1,,2.2.3,,3.1.2.

39. Pemrenuns 3agaun

Mar. 1.1.2,,1.1.3.,2.1.2,,2.1.3.,2.2.5.,2.2.6.T.1.1.1,,1.2.1.,1.2.2,,
2.1.1.,1.2.1,1.2.2.2.1.1.M1.3.1.1.,3.3.2.,4.1.1.,4.1.2. A3.9.1.2.2,
1.24.,2.2.1.223.3.1.2.

40. Ipaxtuyeckas pabora.
OmnpeneneHne yCKOpPEHUI
CBOOOAHOTO TIAZICHUS TIPU TIOMOIIN
MaTeMaTHYeCKOr0 MasiTHUKA

Mar.1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2.

41. CKOpoCTb U YCKOpEHHE MpHU
rapMOHHMYECKNX KOJIeOaHMsIX

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2. Und. 3.1.1.,
4.1.1.,412.T1.1.1,1.2.1,1.2.2.,2.1.1. A3.9.1.2.2,1.2.4.,
22.1.,2.23.,3.1.2.

42. TlpeBpalleHus 3HEPruu npu
rapMOHHYECKNX KOJIeOaHUsIX
(Ypoxk-tipe3eHTanms).

Mar. 1.1.2,,1.1.3.,2.1.2,,2.1.3.,2.2.5.,2.2.6. 1u¢. 3.1.3,3.2.2,3.2.3,
324.Und.3.1.1.,41.1.412.T.1.1.1.,1.2.1.,1.2.2.,2.1.1.
A3.5.1.2.2,1.2.4.,2.2.1.,2.2.3.3.1.2.

43. BoinyXJIeHHBIE KOJIeOaHusI.
Pezonanc

Mar.1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.25.2.2.6.T.1.1.1.,, 1.2.1., 1.2.2,,
2.1.1. A3.4.1.2.2,1.24.2.2.1.,2.2.3.,3.1.2.

44. PactipocTpaHeHne KonebaHuil B
YIPYIoi cpelie: MEXaHUYeCKas
BOJIHA

Mar.1.1.2.,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6. 1a¢.3.1.1.,4.1.1.,4.1.2.
r.1.1.1,1.2.1,1.22.2.1.1. A35.1.2.2,1.2.4.,2.2.1.,2.2.3.3.1.2.

45. Pemenns 3agaun

Mar.1.1.2,,1.1.3.,2.1.2.,2.1.3.,2.2.5.,2.2.6.2.3.1.,2.3.2. Und. 3.1.1.,
4.1.1.,412.T.1.1.1.,1.2.1,1.22.2.1.1. A3.9.1.2.2, 1.2.4,,
2.2.1,22.3.,3.1.2.

5. PEJIATUBUCTCKASA
MEXAHUKA

46. OCHOBBI TCOpHU
OTHOCHTEIBEHOCTH

Mar.1.1.2.,2.2.2,3.1.2,,3.1.3.,2.1.1,2.2.3.,2.2.5.,2.2.6.2.3.1.,.2.3.2.
Hnp. 3.1.1.,4.1.1.,4.1.2.T.1.1.1. A3.2.1.2.2,1.2.4.,22.1.,
2.2.3.3.1.2.

47. 3aK0H B3aMMOCBSI3U MEXKITY
SHEprueu u maccou

Mar. 1.1.2.,2.3.1.,2.3.2. Und. 3.1.1.4.1.1.4.1.2. T 1.1.1.
A3.5.1.2.2,1.2.4.,2.2.1.,2.2.3.3.1.2.

48. Pemenue 3agauu

Mar. 1.1.2.,2.2.2,3.1.2.,3.1.3.2.1.1,2.2.3,,2.2.5.,2.2.6.2.3.1,,
232,321,322, A3.4.1.22,1.24.2.2.1.,2.2.3.,3.1.2.

49. MAJIOE CYMMATHUBHOE OIEHUBAHUE
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I''IABBI U TEMBbI

HA3BAHUE MMPEJMETA U HOMEPA
MOJCTAHJIAPTOB

6. MOJIEKYJISIPHO-KUHETUYECKAS TEOPUSA

50. MonekynsapHO-KHHETHYECKast
9HEPTUsi U €€ OCHOBHBIE MOJIOXKEHHS

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1.,1.2.1.,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3..1.2.2,1.24.2.2.1.,22.3.,3.1.2.

51. WpeansHslii raz. OcHOBHOE
YPABHEHHE MOJIEKYJISIPHO-
KHHETHYECKOM TEOPHH MIEATHHOTO ra3a

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1.,1.2.1.,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A35.1.22,1.24.,2.2.1.,2.2.3.3.1.2.

52. TemioBoe paBHOBECHE.
Temmneparypa

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1.,1.2.1.,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3.9.1.22,1.24.2.2.1.,2.2.3.3.1.2.

53. OmpeneneHne CKOPOCTH JABH-
JKSHHS MOJIEKYJ ra3a (Ypok — mpe-
3CHTAIINSA)

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1,,1.2.1.,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3..1.2.2,1.24.,2.2.1.,2.2.3.3.1.2.

54. YpaBHEHHE COCTOSHUS
WJICANTLHOTO ra3a

Mar.1.1.1..1.2.1,,1.2.2,22.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xumm.1.1.1,,1.2.1,,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3..1.2.2,1.2.4.,2.2.1.,2.2.3.,3.1.2.

55. T'a30BBIEC 3aKOHBI

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xum.1.1.1.,1.2.1,,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3.5.1.22,1.24.2.2.1.,2.2.3.3.1.2.

56. Pemienus 3amaun

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xum.1.1.1,,1.2.1.,1.3.1. A3.5.1.2.2,1.24.,2.2.1.,2.2.3.,3.1.2.

57. CaoiicTBa MapoB: HACHIIIICHHBII
Y HCHACBHIIIICHHBIN TTap

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xum.1.1.1,,1.2.1,1.3.1. A3.5.1.2.2,1.2.4.,2.2.1.,2.2.3.,3.1.2.

58. Bnaxxnocts Bo3myxa. Touka
pOchI

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1,,1.2.1.,1.3.1. A3.52.1.2.2,1.2.4.2.2.1.,2.2.3.,3.1.2.

59. TIoBepXHOCTHOE HATSHKEHUE
KUIKOCTH. Kanmisipable siBIeHus

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.3.1.2.,3.1.3.,3.2.1.
Xum.1.1.1.,1.2.1,,1.3.1. Und. 3.1.3,3.2.3, [T.m..1.1.1, 1.2.1.
A3..1.2.2,1.24.2.2.1.,2.2.3.3.1.2.

60. TBEpble TeNIa U HEKOTOPBIE MX
CBOICTBa

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1,,1.2.1.,1.3.1. Und. 3.1.3,3.2.3,
A3..1.2.2,1.24.2.2.1.,22.3.,3.1.2.

61. Penrenus 3amaun

Mar.1.1.1..1.2.1,,1.2.2,22.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xum.1.1.1,,1.2.1.,1.3.1. A3.5.1.2.2,1.2.4.,2.2.1.,2.2.3.,3.1.2.

7. OCHOBbI TEPMOJIUHAMUKHA

62. TepMoHaMUYecKasi CUCTEMA.
BryTpenssist sHEpTHS

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,22.5.3.1.2.,3.1.3.,3.2.1.
Xum.1.1.1.,1.2.1,,1.3.1. Und. 3.1.1.,4.1.1.4.1.2.
A3..1.2.2,1.2.4.,2.2.1.,22.3.3.1.2.

63. TlepBblit 3aKOH TEPMOJUHAMUKI

Mar.1.1.1..1.2.1,,1.2.2,2.2.2.,22.5.,3.1.2.,3.1.3..32.1.
Xumm.1.1.1,,1.2.1,,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3..1.22,1.24.,2.2.1.,22.3.3.1.2.

64. Bropoii 3akoH
TepMoruHaMuKu. [TpuHImn paboTe
TEIUIOBBIX JIBUrATEICH

Mar.1.1.1..1.2.1,1.2.222.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xum.1.1:1,,1.2:1.,1.3.1. Uud. 3.1.1.,4.1.1.,4.1.2.
A3.5.1.2.2,1.2.4.2.2.1.,2.23.3.1.2.

65. Penrenus 3agaun

Mar.1.1.1..1.2.1.,1.2.2,22.2.,2.2.5.,3.1.2.,3.1.3.,3.2.1.
Xmm.1.1.1.,1.2.1.,1.3.1. Und. 3.1.1.,4.1.1.,4.1.2.
A3a.1.2.2,1.24.,2.2.1.,223.3.1.2.

66. MAJIOE CYMMATHUBHOE OIEHNUBAHUE

67. OBOBIIAIOUINI IIOBTOP IO YYEBHOMY T'OJ1Y

68 BOJIBIIOE CYMMATHUBHOE OIIEHUBAHUE
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METOJbI U MTPUHIHUIIBI ONEHUBAHUSA
YCIIEBAEMOCTHU YYAIIUXCH

OreHka sBISICTCSl OJHMM M3 HanOoJiee BaKHBIX JTAloB Ipolecca OO0y4YeHWs.
OreHKa YCIIEBAEMOCTH YYalllUXCs, JIOJDKHA OBbITh YCTOWYMBOMW, JMHAMHYECKOH U
rpo3pauHoi. O1eHKa, 10 TPeOOBAHHUIO MPEMETHBIX KYPPHKYIIyMOB, HAIIPABIISETCS HA
yIIydIlleHre KadecTBa 00pa3oBaHMs W CTAHOBUTCA BaXXHBIM (DAKTOPOM B €ro yIpaB-
nernd. /i1 m3MepeHnst YpOBHS pealTi3aiiy COACPKaTeIbHBIX CTAHAAPTOB OBLIH OTI-
peneneHsl craHaapthl OUeHKH. COBPEMEHHOE BHYTPUIIKOIBHOE OLIEHUBAHUE MPOBO-
JITCS B Tpex (popMax: AMarHOCTHIECKoe, (POPMAaTHBHOE i CYMMaTHBHOE.

Jluaznocmuueckoe oyenueanue — 5To OICHUBAHNE YPOBHS HAYAIBHBIX 3HAHUH
Y YMEHUH Ha JIF0OOM M3 3TaloB yueOHOro mpoiiecca. JuarHocTuyeckoe OleHUBa-
HUE, 3TO IMarHo3, MOCTABICHHON YUYEHUKY WK BceMy kiaccy. OHO J1aeT BO3MOX-
HOCTb TOJTYYUTh HH(POPMaINIo 00 MHTEpecax 1 MUPOBO33PEHMSIX yUAIINXCs, 00 NX
OCBEJOMJICHHOCTH O IMPOKHUBAaeMOU cpefe. JuarHoctuyeckoe olleHUBaHUE HE HO-
CUT OQUIMATILHBIA XapaKTep, He OICHUBAETCs OajulaMu, Pe3yJIbTaThl PETUCTPUPY-
IOTCSI B JIMYHOM TETpagu JJIsl 3aMETOK YUYHUTENsl, O PE3yJIbTaTaX OCBEIOMIISIIOTCS
POIUTENH, KIIACCHBIE PYKOBOAUTEIN U TIPETIOAABATEIIH IPYTUX TUCITUTUIAH.

B nuarHocTHYeCcKOM OIICHUBAHUM TMPUMEHSIIOTCS CICAYIOIINE METOIbI U
cpencTBa: cobeceoBaHUE, OINPOC, HAONIOEHWe, 3a7add, COTPYIHHUYECTBO C
POIUTESIMHU U TIPETIOIaBATEIISIMU IPYTUX TUCIUILINH. B 3aBUCHMOCTH OT YCJIOBHIA
JIMaTHOCTUYECKOE OIICHHBAHUE IO3BOJIICT OCYIICCTBISTh TMOKHUE WU3MEHCHHS B
LEJSIX ¥ METoJIaX 00y4eHusI.

Lenb ¢popMaTHBHOTO OleHUBAHUSI (HA OCHOBAHWH WHCTPYKIIUH OT 2 CEHTSIOPS
2013 roga) cocTOMT B HAOJIOJICHUM HAJI JCATCIBHOCTHIO YUAIIErocs, HalpaBJICHHON
Ha OCBOCHHME 3HAHUU W HABBIKOB, MPEIYCMOTPEHHBIX COACP)KATEIBHBIMU CTaHAAP-
TaMH, OTpEeNIeHNN W YCTPaHEHWH BO3HHKAIOIINX B Tporiecce oOydeHus Mmpodiiem.
dopmaTHBHOE OLICHUBAHKE HE SBJIsIETCs OopuimaibHbiM. OHO TIPOBOUTCS 110 KPUTE-
pUSIM OLICHUBAHUSI, KOTOPBIC BBIBOJIITCS HA OCHOBE IENICii 0OyUYCHHUS MO COfepIKa-
TENFHBIM CTaHAApTaM MpeaMeTa. YUnTelnb TOATOTaBINBAeT PyOPUKH 110 - 4-0aibHOM’
cucteme (I — IV ypoBeHB) B COOTBETCTBUU C KPUTECPHUSAMH OIeHHBAHWA. B HCKITIOUH-
TEJILHBIX CIy4asX MOXKHO COCTaBUTh PyOPUKH JUIsl OLICHUBAHMA T10 3~ Wik 5-0aJIbHOM
cucreme. PesynbraT nesitensHOCTH yuarierocs ¢pukcupyercs B '"Terpamy yauTens s
(dopmatuBHOTO oreHmBaHus" puMckumu twdpamu (I, I, Il n V), a B n1HEeBHUKE
y4aIerocs — CIIOBaMH.

01.10 08.10 15.10 22.10
Ne Nms, pamunus
311 3.1.1 3.1.1 3.1.1,3.12
I'yceitanu @apuna I I LI II1, 11
2 Mareppamos Typan III II II I 11
Axmenia Mamen 11T 11T 11T 1V, III
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B Terpamn mnst popmMaTHBHOTO OLCHWBAHMS 3aMETKH OTHOCHTEIBHO COZEpXKa-
HUs pyOpuK 1 mHOpMANU 00 OIIEHKAX y4alluXcs BEIYTCs POU3BOJIbHO. B KOH-
e KaXxa0ro nojayroaus y4duTejib Ha OCHOBE (I)OpMaTI/IBHBIX OIICHOK B TE€Tpaau COC-
TaBISIET KPAaTKOE ONHMCAHHE PEe3yJbTaTOB IEATEIHHOCTH KaXKIOTro yJamlerocss u
COXpaHseT ero B NOpT(OIN0 YICHUKA.

MCTOIH:I " CpCACTBa JJId IIPOBCACHUA (I)OpMaTI/IBHOI‘O OLICHUBAaHUA

MeToanl CpeacrBa
Haobmonenne JIuct HaOIIONEHUSA
YcTHBIM BOMPOC-OTBET Y4eTHbIH JIMCT 0 HAaBbIKAM YCTHOM peun
Jlaga 3amanuit YnpaxHeHus
CotpymardectBo ¢ popmersiMi i | becena, et orpoca (Ha KOTOPOM 3aIFCaHBI BOTIPOCHI
TIPETIOABATEISIMH TI0 IPYTUM OTHOCHUTEIIBHO JIEATEILHOCTH IIIKOJIBHUKA B IIKOJIC U
TpeMeTaM Aoma)

JlucT yuera 1o nmpociynIMBaHUIO

Urenune
Jlucr ydera no 4yTeHuo

IInucemo JIucT ydera 1o pa3BUTHIO HABBIKOB IUCbMa

[Tpe3enTanmn yJammxcst ¥ TaOJIUIA KPUTEPHEB,

IIpoext
pa3paboTaHHas yUYUTEIEM
PyGOpuxa [lxana orleHMBaHMsI CTETIEHU TOCTHXKEHUN
[IucbmeHHoE U ycTHOE
Tabnuna kputepres
OTIHCaHHE
Tect TecToBble 3aJaHUS
CaMoo1IeHMBaHKE JIucThl U1 caMOOLIEHMBaHUS

Jlnst npoBeieHust pOPMATHBHOTO OI[CHUBAHUS MCIIOIB3YIOT CHEIUANBHYIO ITKa-
Jy olleHMBaHus — pyOpuku. OHa OTBeUaeT Ha jJBa BOIIPOCa:

— Yto Hano oneHUBATH (OOBEKT, COICPIKAHKE, ACTICKThI, B3aUMOJICHCTBIE, OCOOCH-
HOCTH)?

— Kak MOKHO onpesiesnTh 0COOEHHOCTH HU3KOTO, CPEJTHETO, BRICOKOTO YPOBHS JIOCTH-
SKeHUIA?

[lIxama oreHWBaHUS SIBIISICTCS MEXAHM3MOM BBICTABIICHHS OMNEHOK (0auioB) 3a
YPOBEHb AOCTHXEHHH. [Iisi cocTaBieHusi pyOpUK HY>KHO 3apaHee OIpesesiiTh 1IeIn
o0y4eHusi ¥ BbIOpaTh OJIHY U3 (DOPM OICHUBAHUS (JIMATHOCTHYCCKOES; (POPMATUBHOE
WITH CYMMATHBHOE).

IpenmyiecTBo pyopuK MJifl y9UTEJIA
e [locpenctBoM pyOpHK MOXHO HPOBOAWUTH 00Jiee CIPABEIMBOC, OOBEKTHB-
HOE, HaZIeXKHOE U TIOCIICAOBATEIbHOE OIICHUBAHNE.
e C MOMONIBI0 PyOPHK KKK YUUTEIh B CHIIy COOTBETCTBYIOIIUX YCIOBHH
MOET C(OPMYITHPOBATH CBOM KPUTEPHH OLIEHUBAHUSL.
e PyOpuky Jar0om BO3MOKHOCTb YUUTEISIM TOIYYUTh HYKHYIO HH(OpManuio 06
3¢ heKTUBHOCTH O0YHUEHUSI.
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e [locpeacTBOM MHTEPBAIOB, YKa3bIBAIOIIMX KaueCTBEHHBIE PE3yJbTaThl 00Y-
YeHUS], PyOPUKH OTOOPasKaroT pa3inuHbIe CIIOCOOHOCTH YYaIIUXCA.

Hucmpykyusa 014 cocmagieHus ONUCAHUN RO YPOGHAM:

1. CocTaBisTh OIUCaHHsSI KOPOTKO M B MPOCTOW (hopMe, HCIIONIb30BaTh SI3BIK,
MOHSITHBIA YUEHHKY.

2. B oTnmume oT CpaBHMTENHHONW M HOPMATHBHOW JIEKCHKH S3bIKA, MCIIOIB3YHTE
JIECKPHIITHBHBIN (OIMCATENBHBIN) SA3bIK. JKenaTenbHO BO3/IEPKAThCS OT UCIIOJIh30Ba-
HUS TaKWX JIECKPUNTOPOB, Kak "Mioxo", "HeyI0BIeTBOPUTENIBHO", "y 10BIETBOPUTE -
HO", "Xopomo", "oTaudHo".

3. JlecKpUNITOPBI, ONMUCHIBAIOIINE YPOBEHb O0Y4EHUs, JOJDKHBI B ITOJHOH Mepe
0TOOpaxaTh HaOIIOaeMOe IOBEJACHHUE U PE3YJIbTATHI.

4. I'panunia MeXIy ypOBHSIMH OICHHBAHHS JOJDKHA OBITh YETKOW, OMHCAHUS
JUTSL pa3HBIX YPOBHEH HE JJOJDKHBI COBIA/IATh.

5. Illkana oueHMBaHUS JOJKHA TIOJHOCTbIO OXBATUTh BECh HHTEPBA
JIOCTHI)KEHHUM ydalerocs.

6. ConmepkaHme OMUCAHUU JOJKHO OBITH COCTABICHO OJIWHAKOBO IS BCEX
YPOBHEW OLICHUBAHUA.

7. YPOBHM OLICHOK JUJIsl BCEX KPUTEPHUEB JIOJKHBI COOTBETCTBOBATh JIPYT IPYry
(4TOOBI MOKHO OBLIO CPaBHUTH, HAaIIpUMED, "4" ogHOTO KpHTepus ¢ "4" npyroro).

8. BHauane oymkeH ObITh OnMcaH "caMblif BHICOKMH'" ypOBEHb, TOTOM — "caMblit
HU3KUK", a CIeIOM — OITUCAHbl OCTaBIIMECS YPOBHU MEXKTy HUMHU.

9. CaMbIif BBICOKHI YPOBEHB JOJKCH COOTBETCTBOBATH BHICOKUM TPEOOBAHMSIM,
HO BMECTE C TéM OBITh peabHBIM.

10. Campblif HU3KHI YPOBEHb BMECTE C HEAOCTATKAaMH JIOJDKEH 0TOOpa)kaTh Tak-
e J1a’K€ MUHUMAJIbHBIEC YCIEXH.

CyMMaTHBHOe OLleHHBAHHME — STO OIIEHHBAaHUE JIOCTHKEHMH yyallerocs Ha
KaKOM-TO 3Tarie o0pa3oBaHus (B KOHIIE M3YYEHUs pazJiena, B KOHIE y4eOHoro ro-
na). OHO sBgeTCS HAJEKHBIM IMOKA3aTeJIeM YPOBHS YCBOCHHS CONEpKaTeNlbHBIX
CTaHAapTOB. CYMMaTI/IBHOC OLICHHUBAHUC COCTOUT U3 MAJIOrO K 6OJ'II:IIIOI‘O cymma-
THUBHOTO OICHUBAHMUS.

Mainoe cymmarnBHOe onieanBanne (MCO) mpoBOAUTCS YIUTEIEM B KOHIIE H3Y-
YeHHA TJIaBbl WK pas3zena. bonpioe cymmarusroe otiennBanne (bCO) mpoBoant-
Cs B KOHIIC KaKAO0T'0 MOJYyrogus pyKOBOAUTCIIEM IIKOJIBI WIN YYUTECIIEM, IIpenoJaa-
IOIIUM 3TOT TIPEJAMET, C YYaCTUEM CO3JAHHOMN JUIA HTUX 1IeJIed KOMUCCUHU. Pe3yib-
TaTbl CYMMATUBHOT'O OLICHUBAaHUA ABJISAIOTCS O(i)I/IIII/IaJ'IBHBIMI/I u (1)I/IKCI/Ipy10TC$I B
KIIACCHOM KYypHAJIC 110 AaTeC MPOBCACHU . Maiinie CYMMAaTUBHBIC OLICHUBAHUSA IIPO-
BOJISITCS YYUTEIIEM HE M03%Ke IIECTH Hejledh 00yUeHUs B KYPPUKYJIYMHBIX Kiaccax
M0 OKOHYAHUH TJIaB WM pa3jienoB. VX pes3ynbTaTsl yUUTHIBAIOTCS TIPH pacueTe To-
JIYTOJIOBBIX OLICHOK.

CpenctBa Jiisi MaJIoTO CyMMAaTUBHOTO OILIEHUBAHUS (TeCT, 3aJaHue, MHCHMEH-
HbIC pa0dOTHI U T.11.) Pa3padaTHIBAIOTCS YIUTECIIEM-TIPEIMETHHKOM.
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Bospiioe cyMMaTHBHOE OLICHUBAHHE MIPOBOIUTCS B KOHLE IOIYTOAUSI YUUTEIEM-
NPEMETHUKOM T0J] HaOJIOJIEHHEM KOMHCCHH, CO3JaHHOW PYKOBOJCTBOM
yaeOHoro yupexaeHus. [loaTomy B MeToan4eckoM MOocoOMH HET 00pa3oB ATOTO
OLICHMBAHUSI.

CpencrtBa, METONBI M BHUABI JEATEIBHOCTA YYAIIUXCS M TPOBCACHHS
0O0JIBIIIOTO0 CyMMAaTHBHOTO OICHUBAHMSL.

rocsi ¥ KpUTEPHH, pa3-
paboTaHHBIC yUHUTEIEM

MeTtoabl CpencrBa JlesiTeJIbHOCTH
IIpoBepounblie Jluct dpukcupoBaHus CBoeBpeMeHHOE, TPABUIBHOE,
MUCbMEHHBIE IIPOBEPOYHBIX CaMOCTOSTEIbHOE BBIIIOIHCHUE
paboTsl MTUCbMEHHBIX PadoT 3a1aHus
IIpoexr [Ipesenranus yuare- OneHuBaHue MPOEKTOB HA

OCHOBE KPUTEPUEB

VYerHblii onpoc

JIuct pukcupoBaHmst
YCTHOTO Ompoca

Omnuca"ue TeMbI

Tect

TectoBBIC 3a1aHuA

OTBET Ha TECTOBBIC 3aJaHuA

3amanns

3aganust, ynpaxHeHNS

CBOSBpeMeHHOC, MpaBHUJIbHOC,
CaMOCTOATCIBbHOC BBIIIOJTHCHUEC
3aJaHuA

TBOpuecTBO U
py4HBIe paboThI

Pucynku, nznenus u
JpyTHe pydHBIC
paboThI, COOTBETCT-
BYIOIITUE TEME

Pucosanue, nenka, HanMcaHue
CTHXOB, 3CCE, COCTABJICHHE
3amaun, pyyHas padora

OreHKa y4eHHKa ONpe/IeIeTCs] BRIPAKEHHBIM B TIPOIICHTAX OTHOIICHUEM YnCia
MIPaBUJIHHBIX OTBETOB K OOIIEMY YHCITY 3aaHi:

Ne

IIpoueHT nmpaBUIIBHBIX
3aJjaHuN

Onenka yaeHHKa

[0% - 40%)]

2 (HCYIOBICTBOPUTEIHHO)

(40% - 60%]

3 (Y/IOBIETBOPHUTEIBHO)

(60% - 80%]

4 (xoportio)

AW N

(80% ~100%)]

5 (oTIMYHO)
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OrieHKa yUeHHKa 32 TTOTyTOIUE BEIUUCIIACTCS Ha OCHOBE CIICYTOIICH (hOpMYyITB:
MCoy + MCO, + ...+ mco, 40 60

n 100 100

rue I1; u I, — 9T0 oumeHKHn ydJarerocs 3a mepBoe 1 BTOPOE MOITYTOAMS, MCO;, MCO;, ...,
MCO, — 3TO Pe3yJIbTaTbl MaJOr0 CyMMaTHBHOI'O OLICHMBAHMS YYallETOCsl B COOTBET-
CTBYIOIIIEM TOIYTOMH, /1 — KOJIMYECTBO MPOBEICHHBIX CYMMATHUBHBIX OIIEHMBAHUN B
cootBerctBytomeM noiayroand, BCO; u BCO, — nmoka3piBatoT pe3yabTaThl OOJIBILIOTO

CyMMaTHBHOTIO olileHuBanus yvamuxcst B 1 u Il momyroausx.

Hl,z =

l'ofoBast orieHKa yueHUKA PaCCYMTHIBASTCSI HA OCHOBE CIICAYHONUX Ta0umIl (Ha oc-
HOBE U3MeHeHMi oT 17 urons 2016 rona):

I11] I12| I'omoBas I11| I12| T'omoBas I11| I12| T'omoBas I11| I12 | T'omoBas
21 2 2 3 2 2 41 2 3 51 2 3
2| 3 3 313 3 41 3 3 51 3 4
2| 4 3 3| 4 4 41 4 4 51 4 4
215 4 315 4 4 5 5 515 5
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TEXHOJIOI'MU PABOTbBI C YYEGHBIMHA
MATEPUAJIAMHA

MABA 1

OCHOBbBI KHHEMATHUKHA

IHOACTAHIAPTEI, PEAJIM3YEMBIE B I'JTABE

1.1.1.  KomMmeHTHpyeT 3aKOHBI M 3aKOHOMEPHOCTH MEXaHWYECKHX M TEIUIOBBIX
SIBJICHUM.

1.1.2. CocraBnsier u pemiaer 3aaaun (rpaduueckre, KaueCTBEHHbIE W KOJIHUYECTBEH-
HBIC), CBSI3aHHBIE C 3aKOHAMM W 3aKOHOMEPHOCTSIMA MEXaHWYECKMX U TEIIOBBIX
SIBIICHHH.

1.1.3. OOBsICHSIET B3aMMOCBSI3b MEX/ly BEIIMUMHAMH, XapaKTEPU3YIOMIMMH MEXaHUYEC-
KO€ U TEIUIOBOE JIBUKECHHE.

3.1.1. TIpoBepsieT SKCHEPUMEHTAIEHBIME METOJaMU 3aKOHBI MEXaHWYECKHX W TEIUIO-
BBIX SIBJICHHW W MPEJICTABIAET UX PE3yJIbTaThI.

3.1.2. OmpenensieT 3aBUCUMOCTh MEXKIY (M3MYECKUMH BEIMYMHAMH, XapaKTEepU3YIO-
IIMMHU MEXaHUIECKUE U TEIUIOBBIC SIBICHUS.

OBIIEE KOJIMYECTBO YACOB I1O I'JIABE: 11 yacoB
MAJIOE CYMMATHUBHOE OLIEHVBAHUE: 1 yac
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Ypox 1/ Tema: 1.1. MEXAHUYECKOE JABUXEHHUE U EI'O OIIMCAHUE

1.1.1. KomMeHTHpYyET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHHU-
YECKHX U TEIUIOBBIX SBJICHUH.

1.1.2. CocraBasier u pemaer 3a1a4u (rpaguyeckue, KauecTBeH-
HBIC U KOJ'II/I‘-ICCTBeHHI)IC), CBs3aHHBIC C 3aKOHaAMHU U
3aKOHOMEPHOCTAMU MEXAHUYCCKUX U TECIIJIOBBIX SIBJICHUH.
3.1.2. OmpenensieT 3aBUCHMOCTb MEXIY (U3NYECKUMH BEIH-
YMHAMM, XapaKTEPU3YIONIMMI MEXaHUYECKHE W TEIUIOBBIC SIB-
JICHUSL.

Hoacrangaprsl

e KOMMEHTHPYET OCHOBHBIE 33JJaull MEXaHUKN H MEXaHUIECKOE
JIBIDKEHHE.

e [[prBOIUT NPUMEPHI, OTHOCSIIIUECS K MOHSITHSAM IIOCTYIIa-
TeJIbHOE BIKEHUEY, «MaTepHaIbHas TOUKa», «CUCTEMA
OTCUETaY.

e CocraBisieT U pemaer rpaduieckue 3aa4uu 1o OomnpeaesIeHuI0
KOOpAMHAT MaTepUaIbHOU TOUKHU.

VYunrenb MOXKET NMPUCTYNUTh K YPOKY HallOMUHAHHUEM O PasiMYHBIX paszjenax (U3UKd
M3y4aeMbIX B 3THX pa3zienax SBJICHUAX. YdYalluecs MO3HAKOMUINCH C MEXaHHYECKUM JIBHIKE-
HHEeM B TeMax «Dusudeckue siBIeHUsD», «BzanmozeiicTBre U IBIKEHUE» U3 Kypca 6-ro Kiacca
u B rMaBax «MexaHudeckoe ABkeHHE» U « [ [pHurHBI BOSHUKHOBEHHS MEXaHUYECKOTO JABUKE-
HUs» U3 Kypca 7-ro kjacca. JIMarHoCTHYECKOe OLEHMBAHHE MOXHO MPOBECTH, OMHUPAACh HA
3HAHWS, TTOTyYECHHBIC YUAUMHCS U3 TIPOHICHHOTO MaTepHana, 1 Ha HH(OpMAIIHIo, TIOIydeH-
HYIO UIMH U3 HaOJTIOAAEMBIX B ITOBCEAHEBHOM JKM3HHU siBIeHMH. LlenecooOpa3Ho ncrons30BaTh
MEXIIPEIMETHYIO CBA3b ¢ mpeaMeramu «Matematnkay, «['eorpadus», «llo3Hanne Mupa» u
«buonorust», ocyIecTBUB NPIMEHEHNE TAONIIBI PA3BETBICHHH.

K sTamy MoTHBaIMM MOKHO MPHUCTYIMHUTh O3HAKOMIIEHHEM C TEKCTOM U3 0JI0Ka A y4el-
HHUKa ¥ COOTBETCTBYIOIIMMHU BOTIPOCAMH. Y YaIINECS BBIABUTAIOT MPEANONOKEHNS U BBITH-
CBIBAIOT Ha JIOCKE T€ U3 HUX, KOTOPBIC BHI3BIBAIOT Y HUX MHTEPEC, HE MOBTOPSS YK€ BBICKA-
3aHHble. [locTenieHHO popMUpyeTCs UCCIIe0BaTENbCKUI BOIIPOC.

Hcenenoarennekuii Bompoc: Kax MOJICHO onpedenums nojiodicenue mena?

YcBoeHue TeMbl IPOBOAUTCS B CIEIYIOIIEH OCIEN0BATEIbHOCTU:

1. IIpoBenenne uccnea0BaHus IO YCTAHOBJICHUIO HEOOXOJUMBIX TPEOOBAHMIT ISt OIIpe/IeIICHNUS

TIOJIOKEHUSI TeJla B JAHHBIX yCIIOBHSX.

2. HeoOX0tMMOCTb OTIpEIeIIeHUsI OCHOBHOM 33/1a4l MEXaHHKH.

3. Ha3Bath OTANYUTENBHYIO OCOOCHHOCTh KHHEMATHKH OT OCTATIBHBIX PA3/IEI0B (PH3UKH.

4. Jlatb OnpezeNieHe «IIOCTYNATENbHOTO BIKEHHSD 1 €10 OTIHYNE OT APYTHX BUAOB MEXaHH-

YECKOTO JABMKCHMSI.

5. HeoOxoanmocTs BBEACHNUSI MOHATHS «MATEPUAITBHON TOUMKI» TS YIPOILICHHS M3ydIEHUS Me-

XaHMYIECKOT'O JABIKCHUSL.

6. PacumpuTh MO3HAHMS M YMEHUSI YHalllUXCsl OTHOCHTENBHO TaKUX MOHATHH, KaK «TEN0 OTCYe-

Tay, «PaANYC-BEKTOP», «CHCTEMA KOOPIMHATY», «CHCTEMa OTCUETay.

7. Ha mpumepax cocTaBlieHHsl Y pELICHUs KaYeCTBEHHBIX IpaMuecKuX 3a]ad MPUBUTH yda-

LIUMCS YMEHHUS IO OIPEIENICHUIO TOJIOKEHNS MaTepHAIbHOM TOUKU B OTHOMEPHOH, IBYXMEp-

HOH U TPEXMEPHOH CHUCTEMaX KOOPANHAT.

Pexomenoyemen. g suzyamuzayuu Mamepuand yeiecooopasHo 60CHONb308AMbC
anumayuell U 6UOeoDPAZMEeHMaM U3 COOMEEMCMBYIOWUX PA30€N08  MYIbMUMEOUUHO20
yueonuxa « Pusuray.

PE3YJIbTATHBI
00yuyeHust
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Brmonaenne uccnenoBanus «OCTpOB COKPOBHID U3 0J0ka B yueOHMKa 3aKIrod9aeTcst
B ONpPEJCICHNH MECTOHAXOXKICHUS COKPOBHI M OMHPACTCS HA TO3HAHMSA, MOJTyYCHHBIE
YUYAIIMMUCS U Ha dTare MOTHBALIMH, U Ha ypokax reorpaduu u maremaruku. O0CyxIcHIE
PEe3yJIbTaTOB UCCIICJOBAHHSI MOYKHO TIPOBECTH Ha OCHOBE JIAHHBIX B YU€OHUKE BOTIPOCOB.

I[J'Iﬂ N3Yy4YCHUA MPUYUH BO3ZHUKHOBCHUA MCXaHHYCCKOI'O ABMIKCHHUA YyYalllUCCA 3HAKO-
MSITCSI C TEOPETHUECKUM MaTepuajioM u3 yueOHuka (610k C). Urenue n o0cykaeHHe 3TOro
Marepralia MO>KHO MIPOBECTH B I'PYIIIAX, KOTOPBIM JJIsl 9TOH LIEN pa3aioTcst IUCTKHU C JTU-
JTAKTUYECKUM MaTepUalioM, HAIPABIISIONIMM UX JICSITEIbHOCTD:

o Kakoe 0suicenue Ha3ul8aiom MexaHuueckum?

e Kakosa ocnognas 3a0aua Mexanuku?

o Yem omauuaemces nocmynamenbHoe 08UdlCeHue om oCmaibHbiX 6U008 MeXAHUUECKO20
osuoscenusa? Ilpuseoume npumepsbi ROCMYNAMENLHO20 OBUNCEHUS.

o [louemy npumenenue MoOeiu «MamepudaIbHol MoYKuy yOOOHO Npu u3ydeHul MexaHu-
yeckoeo osudcenua? Ipuseoume npumepvl MamepuaIbHobIX Mo4eK U3 N08CeOHeGHOU HCUHU.

e Ymo nazvigarom cucmemoti omcuema?

® B kaxux Cyuasx nonoxcenue mena onpeoensiemcs OmHoCUmenbHo 0OHOMEPHOU, 08yxmep-
HOU UlU mpéxmepHoll cucmem omcdema?

Bo Bpems ipe3eHTaImK rpyIimam clieyeT B OCHOBHOM MPOSIBUTD CIICYIOIIHNE YMEHHS:

1. OmpenenuTe MOJOKEHWE MaTepPHAIbHONW TOUKH, ABIXKYIIEHCS O MPSMOW Ha KOOPJIH-
HaTHOH OCH B JIF000 MOMEHT BPEMEHH MO 3aBUCUMOCTH X = X(t).

2. Onwucarp ABMXEHHE MaTepPUAIBHON TOUKH Ha TUIOCKOHM MOBEPXHOCTH T10 3aBUCHMOCTH €€
KOOpAWHAT OT BpeMeHH X = X(t) u y = y(t).

3. OmpenenuTh MOJ0KEHNE TeNla B MPOCTPAHCTBE B TPEXMEPHOI CHCTEME, CBSI3aHHOM C Te-
JIOM OTCYETA, IT0 3aBUCUMOCTH €€ KOOPIUHAT X(?), V(1) M z() OT BpeMEHH.

Yenyoneunvit mamepuan. Yuenuxu c evicoxumu noxazamensimu o00yUeHUs MO2Ym
ObINMb O3HAKOMACHBL C MAMEPUALOM Y2ryOeHHO20 Xapakmepd, OaHHO20 6 yueOHuKe ¢ noo-
3az20n106k0M « Onucanue nonodceHs MamepuaibHOU MOYKU ¢ NOMOUbIO paOUyCc-6eKmopay.

Ha srane «IIpumeHeHne momydeHHBIX 3HAHUID BBIMOIHACTCS HccienoBanue «Onpese-
JIUTE KOOPIMHATHI MaTepHaIbHONW TOUKM». OHO JIETKO BBITOJIHAECTCS HA OCHOBE MEXKIIpE/l-
METHOW MHTETPAIMU ¢ MaTeMaTHKON 1 oOMeHa HH(opMaluel B mporecce 00CyKICHUS.

IIpennaraemple Ta0IMIbI U cXeMbl. 3a1aHKe, JaHHOE B OJI0Ke F, Ciryxut camocTosiTers-
HOMY 00OOIIEHHIO YJaIlMMHICST OCHOBHBIX 3HAHMH, MOJIyYeHHBIX B TEUCHHE ypoKa: B kaccax ¢
TEXHUUYECKMM OCHAIICHUEM 3aaHNE BBIMOIHICTCS B MHTEPAKTUBHOM (hOpME B OIHOM M3 TIPO-
rpamm Aktivinspire, Mimio, PowerPoint. Yuaiuecst oTMe4aroT KIIFOYEBBIE CJIOBA B COOTBETCT-
BYIOIIIMX MECTaX TEKCTa U CBA3BIBAIOT C COOTBETCTBYIONIMMHU pucyHKamu. LlenecooOpasHo uc-
TIOJTB30BaTh (DYHKIMIO KOH(PHUACHINATEHOCTH JUTS TIPOBEPKH IPABMIIGHBIX OTBETOB (cM. Talmu-
na 1).

Tabnuua 1.

IlonsiTue Onpenenenue
Mexanuueckoe osudicenie

Mexanuxa

OcHo8Has 3a0aua MEXaHUKU
Kunemamuxa
IlocmynamenvHoe 0gudiceHue
Mamepuanvnas mouka

Teno omcuema

Cucmema ometema
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Dnekmponnvie pecypcol:
1. https://www.youtube.com/watch?v=0Bxjys25V3E&index=2&list=PLJKEfP9PR
nx5 luXsvlyl w ExH3gXIwdGC
2. http://www.e-resurs.edu.az/site/search.php?search=ok&q=&category id=4&class_id=
S8&course_id=7

OuennBanme. CTereHb JOCTHKCHUS 1IENTH OOYYCHHS MOXKHO ONpPEACIUTh HA OCHOBE
HIDKECIIEIYIOIIUX KPUTepHEeB (KOMMEHTHPOBAHHUE, MPUBECHHE MPUMEPOB, COCTABICHHE U

pPEIICHHE 3a/1a4).
Kp. I ypoBenb II ypoBeHb 111 ypoBennb IV ypoBennb
Lo 3arpynnsiercs koM- | Jlomyckas ommoky, | YacTHYHO BEPHO JlocToBepHO KOM-
% £ |MEHTHPOBATb OC- | KOMMEHTHPYET OC- | KOMMEHTHPYET OC- | MEHTHPYET OCHOB-
S & |HOBHYIO 3a/lauy Me- | HOBHYIO 3a/[auy Me- | HOBHYIO 3a/1auy Me- | HyI0 3a/[auy Mexa-
2 2|XaHHKH, MeXaHHYC- | XaHHKH, MEXaHHYC- | XaHUKH, MEXaHHYe- | HUKH, MEXaHUHe-
~ | cKoe BWKeHHE. CKO€ JIBU)KEHHE. CKO€ JIBUKCHUE. CKO€ JIBI)KEHHE.
= |3arpyaHsercs B C nomorneto yun- | IIpuBonut B ocHOB- | [TpuBoaut mpa-
&' |npuBeneHuy npu- | Tesist IPUBOUT HOM IIPAaBUJIBHBIE | BUJIbHBIE TIPUMEPEI
= MEpOB JUISl TOHSA- | IPUMEPHI AJIS T0- | IPUMEPHI JUIA TO- | IS MOHATHH «II0-
E | Twit «IOCTYNATENb- |HATUHN «IIOCTYIA-  |HATUM «IIOCTyNa- | CTYNATEIbHOE ABU-
?) HOE JBIDKCHHEY, TENbHOE JIBIIKE- TeJIbHOE JIBUKE- JKCHHE», «MaTe-
Q |«marepuanbHas HUE», «MaTepHalb- |HUEY, «KMaTepuallb- | pUalbHas TOUKay,
& |Touxay, «cMCTeMa |Has TOYKA», «CHC- |HAs TOUKAY, «CHUC- | «CHCTEMa OTCUe-
= |orcueran. TeMa OTCUETay. TeMa OTCUETay. Tay.
= B 3arpynnsiercs npu | CocraBnsier, Ho ¢ | CocTaBisieT U B oc- | BepHo cocraBmusier
© | COCTaBICHUH U pe- OIMOKaMHM PEIIaeT |HOBHOM BEPHO pe- | MPaBHUIIBHO pe-
£ §|weHud rpaduye- | rpaduueckue 3aja- | maet rpadpudeckue (et rpapudeckue
& 2 |CKMX 3a1a4 IO OIl- |4M IO OLPEJENe-  |3a[auu 10 OUpee- |3a/layuu 110 OIpee-
E 5 | pEMIENEHNIO KOOP- | HMIO KOOP/IMHAT JIEHUIO KOOPAMHAT |JIEHUIO KOOPIUHAT
3 i ZMHAT MaTepHalb- MaTepHaIbHON MaTepHalIbHOM TOY- | MaTepUAIbHON TOY-
HOM TOYKH. TOYKH. KH. KH.

B kon1e ypoxa paboune THCTKHA COOMPAIOTCS U T00ABISIOTCS B OPT(HOINO yIammuxcs.

IToacTangapThbl

PE3YJIBTATbBI
o0y4eHust

Ypox 2/ Tema: 1.2. ITYTh U IEPEMEIIEHUE

1.1.1. KoMMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUUECKUX U
TCIUIOBEIX SBICHUM.

MEXaHUYECKUX U TEIIOBBIX SBJICHMUI.
3.1.2. Ompenenser 3aBUCUMOCTh MEXIY (DU3MUECKHIMH BEIHYH-
HaMH, XapaKTePU3YIOMIMI MEXaHHYECKHE W TEIUIOBBIC SBICHHS.

1.1.2. CocTaBiseT n pemaer 3a1a4u (rpaguieckie, KaueCTBEHHBIC U
KOJINYECTBEHHBIE), CBI3AHHBIC ¢ 3aKOHAMH M 3aKOHOMEPHOCTSIMA

o OTIMYaCT MOHITHUS ((HpOﬁI[eHHLIfI MyTb» U «KIICPEMECUICHUC) .

o OmpejieNsieT MPOSKINHI MePEMEIIICHUS Ha BBIOPAHHBIC OCH KOOP-
JIMHAT.
e Pemaet KOJMYECTBCHHBIC, KAYECTBECHHBIC U TPAQHUYCCKHIE 3aaud

IO OMpPCACICHUIO HpOﬁI{eHHOFO myTh 1 HpOGKLII/Iﬁ nepeMenicHus.

MOTI/IBaHI/IIO MOKHO HAYMHATDh C IPOYTCHUS TCKCTA U3 0JoKka A y‘l€6HI/IKa U CO3JaHUECM
Me)KHpeZ[MGTHOﬁ HUHTCIrpaluu ¢ KypcaMu (1JI/I3I/IKI/I 6-ro 1 7- rO KJIaCCOB, a TAKK€ BHYTPU-
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MPEIMETHOW WHTETPaLH C KypcoM reorpaduun 7-ro kiacca. PUCYHKH ¥ BOIIPOCHI, TaHHBIE
B y4eOHHKe, co3IaayT obcyxaeHne B kimacce. [locnemnmii Bonpoc: «JlocTaTouHo nu 3HaA-
HUSI HA4aJIbHOTO TOJIOKEHUS TeNa U MPONHASHHOTO UM IyTH JJIS ONPEACTICHUs ero KOHeu-
Horo rosioxeHusi? OTBeT 000CHYHTE» CTAaHET MPUYMHOMN BBIIBIIKECHHS YYaIIUMUCS Pas3ind-
HBIX NPEANOIoKeHnH. Tak mocTeneHHo chopMUpPYyeTCst UCCIIE0BATEIBCKUE BOIIPOCHI.

Hccenenoparennckne Bompockl: Kakyio eauuuny NOMUMO NpotioeHHO20 nymu Heooxo-
OUMO 3HaMb O/ ONPeOeeHUs. HaYANbHO20 U KOHeUH020 nonodcenus mena? Oounakogwl au
nymu mexcoy 08yMs nyHKmamu?

VYyamuecs rpynmupyOTCs U BBITOJHEHUS UccieoBanns «OIMHAKOBEI TN IyTH Me-
KTy IBYMsI ITyHKTamMu?» u3 6s10ka B yueOnnka. CieqyeT npocieuTh 3a BBITOTHEHHEM HC-
CJICZIOBaHUS B COOTBETCTBUH C KapTOil M TabiuIeil. Ydamuecs onpenensioT, 4To KpaTdaii-
1Iee paccTosiHue Mex 1y baky u 3araranoif siBiseTcs BO3IyIIHbIN ITyTh, TAK KaK OH HAIpaB-
JIEH BJI0JIb NIPSIMOM, COEUHSIONIEN HAYaJbHbIM U KOHEUHBIM NYHKTHI. TypHCT, enyluil 1o
JKEJIE3HOW JIopore, MPOXOJUT OOJIbIIee PACCTOSHUE. YUaluecs: MPOBOJST COOTBETCTBYIO-
M€ BBIYUCICHHUS Ha ocHOBe «®Pu3mueckoil kapTsl AszepOaiikaHay, HCIONB3YS 3HAHHUSA,
MOJTyYeHHbIC Ha YpOKax MaTeMaTWKH U reorpaduu, Mo ONpeesIeHHI0 PACCTOSHHUS B COOT-
BeTcTBUM ¢ MacmTaboM. C ATOMH 1IEIbI0 MOKHO pas3/iaTh TPYIIaM JHCTOYKH C JAWJAaKTHYe-
CKHUM MaTepHajoM:

1. Yro o3nagaer macmrab 1:25 000, 1:50 000, 1:100 000 u T.71., AAHHBIH BHA3Y paMKH
KapThI?

2. Yemy paBHa MPOTSHKEHHOCTH JKEJIE3HOAOPOKHOTO IMyTH baky — 3ararana B KM, ecin
Ha kapte ¢ Macmtadbom 1: 1000 000 mrHA H3MEPEHHOTO ¢ TIOMOIIBI0 HUTH 3TOTO PACCTOS-
HUS paBHa 42 cm?

Omeem: Macwmab6 1 : 1000 000 osnauaem, umo aunus oaunoti 1 cm na smoii kapme co-
omeemcmeyem aunuu 6 1000 000 pa3z onunnee:

(42 X 1000 000) car = 42 000 000 e — =222 1y = 420 000w = 420 sem,

Omnpernenennas 4acTb 00CYkK/1aeMOT0 TEOPETUUECKOT0 MaTepHaa H3BECTHA YyUAIIUMCSI U3
Kypca (pU3UKH 7-TO Kilacca, C ONPEAeIICHNEM e TIEPEMEICHNST KOOPANHATHBIM METOJIOM, 2
C METOJIOM PaJInyC-BEKTOPa OHM 3HAKOMSTCS BIIEPBBIE, IIO3TOMY HEOOXOMMBI pa3bsCHE-
HUS YIUTEJIS.

Ha sToM 3Tane BHUMaHME yyaluxcsl HAPaBJISeTCsl HA YCBOGHHE MOHSTHS «IIPOSKIUS BEKTOPa»
U IIPOLIECC «OMPEIEIEHHS IPOEKIMU BEKTOpa Ha KOOPAUHATHYIO ocky. Hampumep; Asist onpejie-
JIEHUsl TIPOEKIMK BeKTOpa d Ha ock OX U3 HaYaIbHOM ToY-
KU A 3TOro BEKTOpa U €ro KOHEUHOM TOUkH B omyckatorest
TIePIICHTNKYIISIPBI HA OCh. [lomydennsiit otpe3ok A B 70y-

N
¥¢
--

JIET TIpOEKIHel d, BekTopa d Ha ocu OX. [IpoeKims BekTo- a) ! '

pa sIBJISETCS CKAJSIPHOM BEIMYMHOM, B3TOM CO 3HAKOM «+» Ay >0 ! o
M <. 0 A’ B’ X
[Tpoekuust a, OyJeT MOI0KUTEIBHON, €CIIH OT TIPOEKLUN

Hayaja K MPOEKIUH KOHI[A BEKTOpa HYKHO WATH IO Ha- B

MpaBJICHUIO OCH: a, > () (puc. 1,a). E\A

[poekmust a, OymeT OTPULATEIBHOMN, SCIH OT MPOCKIHH b)

1 1
1
HayJaja K MPOCKIMU KOHIA BEKTOPA HY/KHO H/TH TIPOTHB oa, <0 |
] 1 e
HampasieHus ocu: a, < () (puc. 1,b). 0 B’ N7 VX
Ecnu mocne BBICTYIUIEHHS TPYIII TTO3BOJHUT BPEMs, Puc. 1
UC.

MOKHO JIaTh MM 3aJIJaHAE POBECTH WHTEPECHBIH OIIBIT 1O
U3MEPEHHIO JUIMHEL TPAHCIIOPTHBIX JIMHUH (5KeJIe3HOIOPOKHBIX, aBTOMOOMIBHBIX U BO3-
JTYIITHBIX ) TIO IMEIOLITMMCS Y TPYII KapTaM ¢ IOMOIIBI0 KypBuMeTpa (cM. dusuka 6).
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Ilpogedenue onvima. J{yisi ero BBINONHEHHsT TPEOYIOTCSI KYpBUMETp M Kaprta A3sepOaii-
mokana (puc. 1, a). Tlpu BOSHUKHOBEHUH CJIOXHOCTH B pabOTe ¢ KYpBUMETPOM YUUTENb Ja-
€r HeoOXoauMble MoscHEeHUs. [1oab3ysCh KYpBHUMETPOM, Y4allHecs ONPEeISIOT UINHY
Pa3IUYHBIX TPAHCHOPTHBIX JIMHUN MEX/TY JIByMsl IPOU3BOJIbHBIMHU IMyHKTAMU Ha KapTe.

Vuawuecs camu mozym uzeomogums Kypeumemp, ucnonv3ys 0Jis 9mo2o 010K, 3aKpen-
aéunblil Ha cmepoiche (puc. 2,b). Chauana usmepsiemcsi Onuna 6Heutnell OKpyscHocmu 6J10-
Kd, 3amem cuumaiom 4ucio obopomos 610Ka no mepe e2o npoOGUINCEHUs. N0 MPAeKmopuu
Ha Kapme U, YMHOJICUE NOJLYUEHHOE YUCIO 0O0POMOE HA OIAUHY OKPYICHOCMU, NOIYYAIOM
onuny npoudennoeo nymu. Ilposeos suluucieHuss 8 COOMEEMCMBUL ¢ MACULIMAOOM Kapmbl,
onpeoensiom paccmosue Mexicoy NyHKmamu 6 Km.

Puc. 1

B mensx 5KOHOMHHM BpeMEHHM B KJaccaX ¢ TEXHHYECKHM OCHAICHHEM YYHTEIh MOXKET
MIPOAEMOHCTPHUPOBATH C MMOMOIIBIO0 OJHOHM 13 mporpamm Aktivinspire, Mimio, Power Point
(GUIBM O IyTH ¥ IEPEMELICHNH.

IIpensaaraemMmpie TA0JMIBI H CXEMBI.
Jlannble seuyuHbl MOJNCHO CPAGHUMb C NOMOWbIO duazpammsl Benna.

[Ipu o6BsAcHeHNN MaTepraia B pamke « BHnmanuey, manaoro B 6Jioke D yueOHmKa, i1e-
J1ec000pa3HO KOMMEHTHPOBATh CKa3aHHOE CXEMaMH.

Ha sTame TBOpYeCKOro MpUMEHEHUS BBIMOJIHACTCS 3ananue u3 6jioka K yucOHnka. Ero
peleHre B y4eOHUKE MPECTaBICHO, OT ydalluxcsi TpeOyercst mpoieMOHCTPUPOBATh yMe-
HUSI B TPOBEICHUM BBIYUCICHUI NMpPU 0OCYXJISHHUHU JIBYX IOCIEIHHX BOIPOCOB — «Yemy
PpasHvl NPOUOEHHbIl NYMb U MOIYJb HepeMeuenus, COBEPULEHHO20 BeOCUNEOUCTOM NpU
osuoicenuu uz mouku A 6 mouxy B?» u «Yemy Oyoyni paghvl npotioeHHblll 8e10CUNeOUCTIOM
NnYymb 1 MOOY/Ib COBEPUICHHO20 UM NepeMelerls nociie mo2o, Kak oH npooeidem 0OuH noJ-
Hblll 0bopom U cHO8a npubyoem: 8 mouky A?» 3areM ydammecs: BEHIONHSIOT CIOXKCHUE
BEKTOPOB TI0 MPaBIJIaM MapajuIeIorpaMmMa M TPEYyTOJIbHUKA.

B paznene «Yro BBI y3HATH?» yUanIuecs ¢ MOMOIIBIO TaOJIHUIIBI CAMOCTOSITEIFHO 0000-
IIAfOT 3HAHUS, MOJYHYEeHHBIC TPH M3YYCHUH TPONUICHHOTO MaTepHuaia, OOBICHAS 3HAUCHUS
KITIOYEBBIX CIIOB!
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Mexanuueckoe osudiceHue

'

Tpaexkropust
IIpoiineHHbIii NyTh
Ilepemenienne
CxaJjisipHasi BeJIMYUHA
BexkropHasi BesiIn4nHA

Ipumepwvl
I

P

Onpeodenenue —

HHH CaMOOLICHUBAHUSA y4alllUECS BBINOJIHAIOT 3aaHUs, JaHHBIC B yqe6H1/H<e B IIOCJICa-
HUX ntoApasaciiaX TCMbI «CBsDKHTE C MMOBCEIHEBHOM JKU3HBIO» U «OHeHI/ITe CBOM 3HAHU».

DJIEeKTPOHHBIE PeCypChI:

1. https://www.youtube.com/watch?v=0Bxjys25V3E&index=2&list=PLJKEfP9 PRnx51 u
Xsviyl wExH3gXIwdGC

2. http://www.e-resurs.edu.az/site/search.php?search=ok&q=&category id= 4&class _id
= 8&course_id=7

OuennBanme. CTerneHb JOCTIKCHUS LETH OOy4YeHHS MOJKHO YCTaHOBHUTH Ha OCHOEE
JTAaHHBIX HIDKE KpUTEpUEB (YCTAHOBJICHHUE PA3INYMs, ONPECIICHNE, PEIICHHE 3a/1a4).

Kp. I ypoBenn IT ypoBenb I1I ypoBeHb IV ypoBens
B

ABCoI0THO TOUHO
OTJINIACT ITOHATHS
PO TCHHBII

He ornnuaer mous-
TUS «TIPOIICHHBIN
MyTh» U «IIepeMe-

C moMoIpio yuu-
TeNsl OTINYAET I0-
HATUS «IIPOMIEH-

YacTtudHO BEPHO
OTJIIMYaeT MOHATHUSL
«TPOUICHHBIN

HICHUC)).

HBIU My Th» U «IIe-
pEMEIICHHEY.

IyTh» U «IIepeMe-
LECHUEY.

IIyTE» U «IIepeMe-
LCHUE.

OpPAVHATHBIC OCH.

OnpeneneHI/Ie YcraHoBlIeHHE pas3ianin

OmnboyHo ompee-
JSIET MPOSKIINY TIe-
peMeneHus Ha KO-

3arpyaHsiercs B
OIpeIe/IeHnH TIPO-
EKLMH nepemellie-
HHS HA KOOPIMHAT-
HBIC OCH.

B ocnoBHOM BepHO
OIIPEJIeNseT MPOeK-
LU NTEPEMEICHUS
Ha KOOpJIMHATHbIC
ocH.

CoBepieHHO Bep-
HO OmpeesseT
MIPOCKIMH MepeMe-
IICHHS HA KOOP/IH-
HATHBIC OCH.
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Pemrenue 3agaun

HesepHo pemraer
rpadudeckne 3a1a-
Y Ka4EeCTBEHHOTO U
KOJIMYCCTBCHHOT O
XapakTepa I0 oIpe-
JIETICHUIO MPOCKIUI
HEepEMEIICHH.

JHomyckaet ommo-
KH TP PELICHUN
rpaduUecKux 3agad
Ka4eCTBEHHOT'O 1
KOJIMYECTBCHHOT'O
XapakTepa 110 OIl-
PEIeNeHHUIO TPOeK-
LMW TIepeMelIeHHMsI.

B ocHoBHOM BepHO
pemaet rpaguye-
CKHE 33/1a41 Kaue-
CTBCHHOTI'O M KOJIH-
YCCTBCHHOI'O Xa-
pakTepa Io orpe-
JEIICHUIO TTPOEK-

LIUY IepeMeleHUs].

IIpaBunbHO pemaer
rpadudeckne 3a1a-
Y Ka4E€CTBEHHOTO
" KOJIMYCCTBCHHO-
rO Xapakrepa Io
OTIpeIeICHUIO TPOo-
eKIIMI nepemelie-
HUSL.

B koHIIe ypoka paboume JIMCTKH COOMPAIOTCS U JOOABIISAIOTCS B HOPT(OINO yUHaITHXCS.
Jomamnee 3aganue. MoXXHO JaTh 3aJlaHME TPyNNaM yYEHHKOB MOATOTOBUTH AIIEK-
TPOHHYIO Npe3eHTanuio Ha Temy «IlyTh 1 mepemenienune».

Ypok 3/Tema: 1.3. MIPSIMOJUHEMHOE PABHOMEPHOE
JABUXKEHHUE. CKOPOCTb

1.1.1. KomMMeHTHpYET 3aKOHBI i 3aKOHOMEPHOCTH MEXaHHYECKUX
U TEIIOBBIX SBJICHHUIL.

1.1.2. CocraBisieT 1 pemraet 3aga4uu (rpaguiyeckue, Ka4eCTBEHHbBIE
)51 KOHI/I‘-IeCTBeHHI)Ie), CBsA3aHHBIC C 3aKOHAMU U 3aKOHOMEPHOCTAMU
MEXaHUYECKHUX U TEIUIOBBIX SIBJICHUM.

1.1.3. OOBsICHSET B3aUMOCBSI3b MEXK]Ty BEITHUYNHAMH, XapAKTCPH3Y-
IOIIMMH MEXaHWYECKOE M TEIIIOBOE JIBH)KEHHE.

Hoacranaaprsl

o KomMMmeHTHpYeT (pr3udecKuii CMBICIT IPSIMOIUHEHHOTO PaBHOMEP-
HOTO JIBMXKCHMUA.

e OmnpernensieT CBsI3b MEXIY BEIUIMHAMHU, XapaKTEPU3YIOIIMU
IPSIMOJIMHEMHOE PABHOMEPHOE ABU)KCHUE

e CoCTaBIIsIeT U PEIIaeT 331a4H M0 TpaUIECKUM 3aBHCUMOCTSIM
MEX/ly BEIMUYMHAMU, XapaKTEPU3YIOLUMU MPSIMOJINHEHHOE PaBHO-
MEPHOC NBUIKCHUC.

PE3YJIbTATHBI
00yuyeHust

MoOTHBAIMIO MOXKHO HAYMHATH CO CJIEIYIOIETO BOIPOCA 1 3a/1a4l, OCHOBBIBASICH Ha
3HAHMAX ydaluxcs u3 Kypca @u3uku 7-ro kiacca:

o Kakue npumepsl Ha JBUKEHHE TN € TOCTOSSHHOM 1 IEPEMEHHOMN CKOPOCTHIQ BBl MO-
JKETE BCTPETUTH B pupoe?

e Kakoe u3 aByx e, mpoxozsamux 20 M 3a 5 cekyna u 10 m 3a 20 cekyHa, ABIKETCS C
Oosbieit ckopocthio? [Touemy?

C ICJIbIO MOBBINICHUA aKTUBHOCTU YUalIUXCA MOKHO BOCIIOJIB30BATHECA COOTBETCTBYIO-
MY MaTepHaliaM¥ M aHUMalued U3 MYJIbTUMEAMHHOTO yueOHuKa «@Pusnka MyJbTHME-
JIa».

HccnenoBaTenbeckuii BOIIpoc GOpMUPYETCs MO MEPE BBIIBIKEHHS YUAIUMHUCS Pa3Ind-
HBIX TIPEATIOI0KEHHH.

Hccnenoarenbekuii Bompoc: Kaxkoe 0sujiceHie HA3b18a10M NPAMOIUHENHbIM PAGHO-
MepHbim?

DOopMHUPYIOTCS TPYIIBI U BBIIOMHSAIOT HccieoBanue u3 01o0ka B yueOnmka «3yuenne
MPSAMOIMHEHHOTO IBIKEHUS IIapuka». Ecian xonudecTBo nmpubopoB n 000pyaoBaHUs JUIs
BBITTOJTHEHUS HCCIICI0BaHMS HEAOCTATOUHO, YIUTETb MOXKET IPOJAEMOHCTPUPOBATE €T0 BbI-
HOJIHEHUE, IPUIJIACUB IS 9TOrO M0 YYEHUKY U3 Ka)<10Hi rpymnmnsl. [ BbIACHEHUS Xapak-
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Tepa JABWKEHHs Tesla B BSA3KOH JKHIKOCTH HEOOXOJMMO OTMEYaTh €ro MOJOKEHHE dYepes
paBHBIC MTPOMEXYTKH BPEMEHH. BBIMOIHUB M3MEPEHHS U BBIYUCICHUS, YUaIluecs BbISICHS-
I0T:

1) 3a paBHBIE IPOMEKYTKH BPEMEHH ILIAPUK COBEPIIAET PaBHbIC TIEPEMEIICHUS;

2) mIapyuK JBHKETCS PABHOMEPHO U MPSIMOJIHMHEHHO.

Pexomenoauus 1. Omo ucciedosanue MOACHO GbINOJIHUMb C NOMOULIO YUDPOBO2O d-
bopamoprozo obopyoosanus Labdisk.

Pexomenoayua 2. B yensx yayuuwienusi cmeneHu yC80eHusl VUaAuUMUCT Mamepuania

YuuUmenb MONCem UCNOIb308AMb 3A0AHUSL, He NPUBCOEHHbLE 8 YUeOHUKe.
Pasnomeproe dsudicenue s8IS€mMes YACMHbIM CLyHaeM OBUICEHUsL, NOIMOMY Cledyem Hd-
yuname ¢ onee 0bwe2o Ccayuasi — OBUICEHUs], NPU KOMOPOM 3d
pasHvie NPOMENCYMKU SPEeMEHU Melo Npeodoiesaem pasHble
nymu, 1 MOIbKO NOCLE IMO20 MONCHO BbISICHUNMb 0COOEHHOCMU
pasHomepHozo osudicenus. /s bonee ynpowennozo nooxooa K
HOHSMUIO CKOPOCU MOICHO 0OHOBPEMEHHO NPOOEMOHCIPUPO-
samb OUdCEHUsT 08YX Mell, OBUICYWUXCS PABHOMEPHO, HO C
PA3HBIMU CKOPOCHAMU, HANPUMED, OBUICEHUS B030VULHLIX NY-
3bIpLKOG 6 600e (puc. 1). Hcnonvzoeanue memponoma 6 smou
0eMOHCIPAYUY NOMOICEM CPABHUMDb CIed08anue meida 3a pae-
Hble NPOMENCYMKU GPEMEHU C NOMOWbIO 38YKA MEMpPOHOMA.
Onpedenenue CKOpOCMU PABHOMEPHO20 OBUICEHUs 1enecoo0-
PA3HO NPUBECMU CHAYAA OMHOCUMETbHO NYMil, 3amemM OmHo-
CUMENIbHO NepeMenyeHsl.

Iocne sTOrO y4aruecst 3HaKOMSITCSl C TEOPETUYECKUM MaTepuanoM y4eOHHKa 3 0J10-
ka C u, 00CyauB €ro, TOTOBST Mpe3eHTaIHIo. [locie BRICTYIUICHNH TIpeACTaBUTEICH TPy
1 00CYXK/IEHHs Pe3yJIbTaTOB IMPE3EHTALUI MOXKHO 00PaTHTHCS K KIACCY CO CICIYIOIINM BO-
TIPOCOM:

e Kak MOXHO OOBSICHUTH ITPOCTPAHCTBEHHO-BPEMEHHOW XapakTep ObICTPOTHI M3MEHE-
HUS TIepeMelieHus?

VYuaiuecs: BBIIBUTAIOT Pa3HbIE MPEJIOI0KEHNUS.

Pexomenoauusn 3. /[ onpedenenus nepemewjeHuss U CKOpoCcmu 0ObIYHO NOJb3VIOMEA
Gopmynamu, cooepircawiumu He 8eKMOPbL IMUX 8EIUYUH, d UX NPOEKYUU.

Sy = Uyl

30ecv credyem yuecms, umo Sy = X — X, . Takum obpazom, yuawuecs noiyuaom 8olpa-
JHcerue 075t 3a8UCUMOCU KOOPOUHAMbL ON BPEMEHU.

X —Xg = Ut = X =2Xg+ Uyt.

Yuawuecs snarom, umo oannoe ypaenenue signsemcs iuneinvim. Hseecmno, umo epa-
Guxom @ynkyuu y = kx + b sensemces npsvas aunus. Jlanee ucenedyromes pasiuiHvle 6a-
puanmul epagura KOOPOUHAMAa — BPeMsl.

[Toce o3HaKOMIICHHSI ¢ IPUMEPOM pELISHNs 3aadl, TaHHBIM B paszeine «TBopueckoe
NIPUMEHEHHE», Yydammecss 0e3 3aTpyAHeHHH MOTyT pemuTh 3ajady W3  paszena
«[IpuMeHeHNe B MOBCEAHEBHOM JKU3HIY.

Ipennaraempie TadAUIBI U cXeMbl. [[puBeaéHHas HIDKE TaONIUIA PEKOMEHAYETCS TS
MOBBIIICHUSI PE3YJIbTATOB 00YUCHMSI.

TlonsTue Omnpeneiicane | @opmyna | OnmcaHue Enuania

CxkopocTb
[IpsmonuuenHoe pas-
HOMEpHOE JBIDKCHUE
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IIpoexuust ckopoctu
Ha 0Ch

[IpoiineHHslii IyTh IpU
MIPSIMOJIMHENHOM PaB-
HOMEPHOM JIBH)KCHUH

Ilepemerenue npu
IPSIMOJIMHETHOM PaB-

HOMCPHOM ABUXCHUHU

Dnekmponnvie pecypcol:
1. https://www.youtube.com/watch?v=0Bxjys25V3E&index=2&list=PLJKEfP9
PRnx5 luXsvlyl wExH3gXIwdGC
2. http://www.e-resurs.edu.az/site/search.php?search=ok&q=&category id=

4&class_id=8&course_id=7

3. http://portal.edu.az/lessons/az/physics/Berabetecilli_hereket/lo/uc_p4 1011.html

OunenuBanne. CTeneHb NOCTIDKEHHS LENd OOy4YCHHS MOYKHO yCTAaHOBHUTH Ha OCHOBE
MPUBEICHHBIX HIDKE KPUTCPUEB (KOMMCHTHPOBAHUE, OMPE/ICIICHIE, COCTABIICHUC U PeIlie-
HUE 3a71a4).

Kp.

I ypoBenn

II ypoBens

III ypoBennb

IV ypoBennb

Omud0YHO KOM-

C oMOIIIbIO yumTe-

B ocHoBHOM BepHO

[Tompo6GHO KOM-

JIBIDKEHUE.

MEPHOC JIBMKCHIIE.

PaBHOMEPHOE JIBH-
XKEHHE.

é o |MeHTHpyeT u3uye- |JIs1 KOMMEHTHPYET | KOMMEHTUpYET (GU- |MEeHTUpyeT (u3nye-
5 E CKHH CMBICII IPSIMO- | (PU3MYECKUI CMBICI | 3MYECKHI CMBICIT CKHUI CMBICIT IPSIMO-
§ 2 |IuMHEHHOro paBHO- |IPAMOIMHEMHOrO  |NPSAMONMHEHHOrO | IMHEWHOrO PaBHO-
& & | MepHOTO JIBUKEHHSL. | PABHOMEPHOTO JIBH- | PABHOMEPHOTO JIBH- | MEPHOTO JIBUKEHUSL.
JKCHHSL. HKEHHSL.
3arpyausiercs B on- | C nmomomibio yunte- | B ocHoBHOM BeprO | [IpaBmiibHO onperie-
& |pelencHUH CBSI3M | JISI OTIPEMIEISICT OTIPEJICIISACT CBSI3b | JISIET CBSA3h MEMCLY
GE MEX]Ty BeJIMINHA- | CBS3b MEXKIY BEJIN- | MEXIy BEIMUNHA- | BEJIMYMHAMH, XapaK-
2 |Mm, XapakTepusyro- |4UHHAMH, XapaKTepH- | MU, XapaKTepU3yIo- | TEPU3YIOIIAMH Tpsi-
é« IUMH NPSIMOJIMHEN- | 3yIOIUMHU NIPSIMO- | IIUMH IPSIMOJIMHEN- | MOJIMHEHHOE paBHO-
O |HOe paBHOMEPHOE |JIMHEWHOE PaBHO-  |HOE PaBHOMEPHOE. | MEPHOC IBHAKEHHE.
JIBIDKEHHE. MEpHOE JIBIDKCHHUE. | IBIDKCHHE.
3arpyansiercs B co- | Cocrapnsier u ¢ mo- | CoctaBiseT u ¢ie- | CocraBiseT u npa-
CTaBJICHUH U PEIlie- | MOIIBIO YUUTENS pe- | 3HAYUTEeTbHBIMHU BIJIBHO PeIlaeT 3a-
= 5 HHH 33/1a4, OTHOCSI- | IIAeT 3a/]a4M, OTHO- | OIIMOKaMM PEIIaeT. | /1auu, OTHOCSIINECS
© § |mXCAK rpadude- | cspecst K rpady-. | 33/1a9H, OTHOCSIIHE- | K rpadMYecKnM 3a-
£ § |CKHM 3aBHCHMOCTSM |YECKUM 3aBUCHMO- | Csl K IPAUUECKUM | BUCUMOCTSIM MEXKTy
8 2 |MexIy BeMMYMHA- | CTSAM MEXKJY BEIM- | 3aBHCHMOCTSIM MEX- | BETUIUHAMH, XapaK-
E S | MHu, XapaKTepU3ylo- | YMHAMH, XAPAKTEPH- | 1y BETMUMHAMY, Xa- | TEPU3YFOIIAMH TPSi-
S i MU TPSIMOJTUHEH- 3YIOIMME MPSIMQ- | PaKTEPH3Y HOMIMH MOJIMHEHHOE PaBHO-
HOE PaBHOMEPHOE | JIMHEHHOC PABHO- | IPSIMOJIMHEHHOE MEpPHOE JIBIDKCHHE.

B komn1ie ypoxa padoumne TUCTKA COOMPAIOTCS U J0OABISIOTCS B TOPT(ONNO yIaIIHXCS.
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Ypox 4/Tema: 1.4. TIPAIMOJIMHEMHOE HEPABHOMEPHOE
JABUXKEHUE. YCKOPEHUE

1.1.1. KoMMeHTUpyeT 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUYEC-

KHX U TEIUIOBBIX SIBJICHUH.

1.1.2. CocraBisieT 1 pemnraeT 3agadul (rpaguiaeckue, KadeCTBEH-
IMoacrangaprol HBIC W KOJIMYECTBCHHBIC), CBSI3aHHBIC C 3aKOHAMH M 3aKOHOMEp-

HOCTSIMA MEXaHWYIECKUX U TETJIOBBIX SBICHHM.

1.1.3. O0BsACHIET B3aMMOCBS3b MEXKTy BEIMINHAMHE, XapaKTEPH-

3YIOIIMMH MEXaHHUYECKOE U TEIIOBOE ABUKEHHE.

e KommeHTHpyeT Gpu3n4ecKuii CMbICI MPSIMOIMHEHHOTO HEPaB-
HOMEPHOT'O JIBIDKCHUSI.

e OOBSICHSIET CBSA3b MEXK/y HEKOTOPBIMU KHHEMAaTHYECKUMH Be-
JMYUHAMHE, XapaKTePH3YIOINMH IPSIMOJIMHEHHOE HEpaBHOMEP-
HOE JIBIKCHHE.

e Pemaer 3a/1a4m 10 ONPEEIICHUIO CPEHEH CKOPOCTH U YCKO-

PEHUS MPSIMOIMHEHHOTO HEPABHOMEPHOTO JABHKEHHUSL.

PE3YJIbTATBI
00y4yeHHst

MOTHBAIMIO MOKHO OCYIIECTBHTH PEIICHNEM HIKEIPHBEICHHBIX KOJMUYECTBEHHBIX 3a-
Jlad, JTOMOJHAIOINX MaTepual, JaHHbIH B y4eOHUKE:

3aoaua. Cpasnume nepemewjenus wWapuxa Ha HAKIOHHOU NIOCKOCMU U NY3bIPbKA 603-
0yxa 6 cmeKIAHHOU mpyoKe ¢ 80001l 3d PAGHblE NPOMEICYMKU BPEMEHU U UX CKOPOCHIU.

Ha ocHoBe pe3ynbTara, MOJy4EeHHOTO TPH PEIICHNH 331341, (POPMHUPYETCS UCCIIEI0Ba-
TEIbCKUI BOIPOC.

HccienopaTenbekuii Bonpoc: Kaxumu genudunamu Xapaxmepusyemcs npsamoiuHe-
HOe HepagHoMepHoe Ogudicenue, U YeM OHU OMAUYAIOMCA OM BeIUYUH, XAPAKMEPUIYIOUJUX
npaMonuHeliHoe pagHoMepHoe Osuicenue?

Yuutens GopMHPYET IPYIIIBI M yUYalfecs: IPUCTYIAOT K BBIMTOJHEHHIO HCCIIEIOBAHHS
«Yro 03HavaeT OBICTPOTA M3MEHEHUS CKOPOCTH?» U3 6J10Kka B yueOHMKa.

Ha ocHOBe maHHO#M CXEMBI yUaliecs: ONpeessiioT OBICTPOTY H3MEHEHHsI CKOPOCTH Ca-
Monéra Ha ydactkax A-B, B-C u A-C u BBIIBUTAIOT CBOHM MPEINOIOKEHNS OTHOCUTEIBHO
TOT0, KaKyI0 BEJIMYMHY OHa OTIpE/CIIsIeT.

I'pynmbl 3HAKOMSATCS C TEOPETHYECKUM MaTepHaioM u3 0s1o0ka C yaeOHuKa.

Pexomenoauus 1. [Jenecoobpaszno npooemoHcmpuposams eviuucienue cpeonell CKopo-
cmu Kax enudutbl, Xapaxmepusylowell HepasHomepHoe osudicenue O mMpeéx pasHvix ciy-
yaes, akmueuposas suoeomamepuan no meme_ «llpamonunerinoe nepagnomeproe Osudice-
HUe» U3 MyTbmumMeoutino2o yueoHuKa no gusuxe.

I cnyuaii. Mamepuanvuas mouxa 8 meuenite NoC1e008AMENbHBIX NPOMEHCYIMKOE 8peMe-
HU 1], 1),...1, cosepuiaem COOMEEeNcmeyIowue NepemMeiyenus: Sy, Sy, -, Sn,. B omom cuy-
uae: Vo, = %

1l cayuan. Mamepuaiohas mouka 6 meuenue nocie008amMeNbHbIX NPOMENUCYMKO8 epe-
MeHU 1], 1,...1, 08ULGAACL C COOMBEMCMBYIOWUMU CKOPOCMAMU V1, Vy ) v, U . B omom

caydae:s
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Si, ¥ St ASy, Sy + Sy e ASy

Vo, = = '
ory L+t + o Ft, Stx 4 S2x 44 Snx
Vi, V2 VUny
lpu sy, = sz, = =Sy,
n

vorx =1 1 1

S H N N T

Viy V2, VUny

s 08yx nocnedosamenbHblx pAGHBIX NPOMEICYMKOB BPEMEHU.

2 _2vy, " vy,

Vory = -
x 1 1
—+— vy, + V2,

III cayuwai. Mamepuanshas mouka cogepuiaem nOCIe008AMeNbHble NepeMeljeHUs
1,0 S2,0 +++1 S, CO CKOPOCMAMU V1, Vo, -o., Un, COOMEEMCMEEHHO. B 9mom ciyuae cpeonsis
CKOPOCHb NepemeneHus.:

S, t Syt Sy, S+ S e tsy,

Vor, = = :
x cen 1 S2 Sn
ty+t, + -+ 8, Tlx g Z2x g4 T
le sz Unx
Ecmu sy, =5, =+ = Sy, Mo
n
Vor, = .
x 1 1 1
J— + [R— + cen + J—
'le sz Unx
s 08yx nocredogamenvbhblx pagHbIX nepemeeHull:
v _ 2 _ Zle " sz
ory — 1 1~ :
—_— + —_— le + sz
le sz

Pexomenoayus 2. [lenecoo6pasHo nanpasums HUMAHUE YUAWUXCS HA YCEOCHUE NOHS-
Must «PABHOYCKOPEHHOE 08UNCCHUEY, MAK KAK 8 OalbHelueM 08 YIPOuierHus u @ Kunema-
muKe, u 8 OUHAMUKE 8 OCHOBHOM OYOem paccMampusamoscsi UMEHHO 3MOM 6U0 O8UNCCHUS.
C 5moil yeavio pekomendyemcs NOUCK 0Mmeemos Ha ClLeoVIouue 0NpPoCyL;

o Kakoe IBIKEHHE SBIISETCS MPAMOIMHEHHBIM PABHOYCKOPEHHBIM

e Yto mpencraBiser coboit TpadK 3aBUCHMOCTH IPOCKIIMH YCKOPEHHUST OT BPEMEHH
JUTS IPSMOJTHHEMHOTO PaBHOYCKOPEHHOTO ABMKEHMS?

e Yto mpexcraBiser coboil Tpadiik 3aBUCHMOCTH TPOEKIMH YCKOPEHHUsST OT BPEMEHH
JUTSL IPSIMOJTHHEHHOTO paBHOMEPHOTO JIBMKeHWUs ? [logemy?

3anaua, nanHas B 6Joke D, peniaetes ¢ UCIONb30BAHUEM MAaTEPHUANIOB, MPEICTABICH-
HBIX B Pekomenoauyuu 1.

Ipennaraemplie TA6JIMLBI U CXEMBI.

3ajaHue 110 COCTABICHUIO KapPThI MOHSTHS «IIEPEMEHHAsT CKOPOCTE» TIOMOYKET YUAIHM-
Csl B Pa3BUTHH YMeHLs 0000IIEHNS TIOTyUYeHHOU HH(DOPMAIHH.
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Ddnexmpounsle pecypcol:

1. https://www.youtube.com/watch?v=0Bxjys25V3E&index=2&list=
PLIKEfPIPRnx5 luXsvlyl wExH3gXIwdGC
2. http://www.e-resurs.edu.az/site/search.php?search=ok&q=&category id=

4&class_id=8&course id=7

3. http://portal.edu.az/lessons/az/physics/Berabetecilli_hereket/lo/uc_ p4_1011.html

OuenuBanne. CTeneHb JOCTIDKEHHS LENd OOy4YCHHS MOYKHO YCTAaHOBHTH Ha OCHOBE
MPUBEIEHHBIX HUXKE KpUTEpHEB (KOMMEHTHPOBAHNE, OOBSICHEHNE, PEIICHHUE 3aay).

Kp. I ypoBenn II ypoBeHs III ypoBennb IV ypoBennb
o |B ocHOBHOM He- C nomometo yun- | B ocHOBHOM BepHO |[IpaBUnabHO KOM-
E BEPHO KOMMEHTH- | TeJsi KOMMEHTUPY- |KOMMEHTUPYET (QH- | MEHTHPYET (HU3H-
2 |pyer dusnueckuii | eT pusnuecKuii 3UYECKHUIA CMBICIT | YECKUH CMBICI Mpsi-
£ |CMBICH OPSIMONK- | CMBICT IPSIMOINIH- | TIPIMOIMHEHHOTO | MOJIMHEHHOTO He-
E HEHHOTO HEPAaBHO- |HEHHOTO HEPAaBHO- |HEPAaBHOMEPHOTO | PaBHOMEPHOTO
S |MepHOro ABMXe-  |MEpHOTO OBIKE- | IBMDKCHHS. JIBYDKCHUS.
2 |mms HUSL.
4

B ocroBHOM He- C momompio yun- | B ocHoBHOM BepHO | [TomHOCTBIO 00BsIC-

BEPHO OOBSICHSIET | TEJsI OOBSICHSCT OOBSICHSIET CBSI3b HSIET CBSI3b MEXKIY
o | CBAI3b MEXKIY HEKO- | CBSI3b MEXK/Iy HEKO- | MEXK/Y HEKOTOPBI- | HCKOTOPBIMU KHHE-
E | TOpBbIMHM KMHEMATH- | TODBIMH KMHEMATH- | MM KUHEMATH4E- | MaTHYECKMMHU BE-
2 |4YecKMMH BENMYU- |YECKUMH BEIMYM- |CKAMM BEIMYMHA- | TMYAHAMM, XapaK-
% HaMU, XapakTepu- |HAMHU, XapaKTepHU- |MHU, XapaKTepU3yIO- | TEPU3YIOLIUMHU
8 3YIOUIMMU IPSAMO- | 3yIOIUMH OPSIMO- | UMY IPSMOJIH- IPSIMOJINHEHHOE

JWHEHHOE HepaB-  |JIMHEHHOE HepaB- |HEWHOE HEPaBHO- | HEPAaBHOMEPHOE

HOMEpHOE JIBIKE- |HOMEPHOE ABMXKE- |MEpHOE JIBIDKCHHUE. |/IBH)KCHHE.

HUE. HHE.

HesepHro pemaer | [lomyckaer omu6- |B ocHOBHOM BepHO |[IpaBuimbHO pemaer
= 3aa4H O OTIpEJie- | KM MU PEMICHAN | PEIIACT 3a/a4H N0 | 3371841 1O ONPEnc:
g |/tenuio cpenneii 3aj1a4 0 OTIPEZie- | OIPEIENICHUIO JICHUIO CPeIHEH
% |CKOpOCTH M yCKO- |JICHUIO CpEeIHEH CpemHel CKOPOCTH | CKOPOCTH M YCKO-
L |peHus OpAMOIH- CKOPOCTHU M YCKO- | M YCKOPEHUS Mps- | PEHUs HPAMOIIH-

5 |HeliHOro HepaBHO- |pEHHs MPSIMOJIH- MOJIMHEHHOTO He- | HEMHOI'O HEPABHO-
E MEpHOTO Pa3BUTHSA. |HEHHOI'O HEPABHO- |PABHOMEPHOTO MEpHOTO JBIKE-
A MEpPHOTO JBIKE- | IBHIKEHUS. HUSL.

HUA.

B KOHIIC YpOKa pa60‘-II/I€ JINCTKHU CO6I/IpaIOTC$I n Z[OGaBJ'ISIIOTCSI B HOpT(l)OJ'H/IO ydamuxcs.
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Ypox 5/ Tema 1.5. CKOPOCTb U HEPEMEIIEHUE ITPH
NPAMOJIMHENHOM PABHOIIEPEMEHHOM JABUXEHHNN

1.1.1. KoMMeHTupyeT 3aKOHbI U 3aKOHOMEPHOCTH MEXaHUYECKUX

Y TEIUIOBBIX SIBJICHUM.

1.1.2. CocraBisier u pemnraeT 3agauu (rpaguyeckue, KadeCTBEH-

HBIC M KOJIMYECTBCHHBIC), CBSI3aHHBIC C 3aKOHAMU M 3aKOHOMEp-
IoacrangapTel HOCTSIMHA MEXaHMYECKHX U TEIUIOBBIX SBJICHHUM.

1.1.3. OOBsICHSACT B3aMMOCBSI3b MEXKAY BEIIMUNHAMHE, XapaKTepH-

3YIOIIMMH MEXaHUYECKOE 1 TEIUIOBOE ABHKECHHUE.

3.1.2. OnpenemnsieT 3aBUCUMOCTb MEXIY (DHM3MICCKIMH BEINYMHA-

MH, XapaKTEePH3YIONIMMHI MEXaHUIECKHE 1 TEIIOBbIC SBJICHHUSI.

e OTiMyaeT NpAMOJIMHEHHOE PABHOYCKOPEHHOE OT MPSIMOJINHEH-
HOI'O PABHOMEPHOI'O JIBMKEHUSL.

e OmpenenseT cBA3b MEXy BETMUNHAMHU, XapaKTEePU3YIOIUMU
MPSIMOJINHEMHOE PaBHOYCKOPEHHOE JIBUKEHUE.

e CocTaBisieT M pelIaeT 3aa4m, OTHOCAIINECS K TpaduniecKum
3aBHCHMOCTSIM MEXAY BETUYNHAMM, XapAKTEPU3YIOLUIMMHU IPSIMO-
JUHEHHOE PABHOYCKOPEHHOE JIBUKEHUE.

PE3YJIbTATBI
00y4yeHHst

MoTuBaIMI0 MOXXHO HAYWHATH C PEIICHUS 3aJa4yu U3 0Joka A ydcOHUKA. Ydaruecs
OTIPENICIISIFOT M3MCHEHUE CKOPOCTH CaMOJIETa 332 KAXK/YI0 CEKYHY, CTPOST Irpad)uK 3aBHCH-
MOCTHU TPOCKIUH YCKOPCHUS OT BPEMCHH, ONPEACISIIOT MPOCKIIMA BEKTOPOB CKOPOCTH U
nepemetienus. [locteneHHo pOpMHUPYETCs UCCIIEA0BATEILCKHI BOIIPOC:

HccnenoBarelibekuii Bonpoc: Kak 3a6ucsm om epemMenu CKOpoCmb U nepemeujeHue
npu NPSIMOIUHETHOM PABHOYCKOPEHHOM OBUNCEHUU?

Ha cnepyromieM stane ypoka MOYKHO PELINTh IKCIIEPUMEHTAIbHYIO KOJMYECTBEHHYIO
3aja4y, JAaHHYIO B YUeOHHUKeE.

Pexomenoayus. B knaccax c¢ evlcokum nokazamenem pe3yiomama 0OyYeHus MOICHO
npoOoIANCUMb MY 3a0ayy, OONOHAS €€ HUdIcecIedyIouell:

3aoaua. Ha pucynxe npedcmagienvl NOIOMCEHUS. PAZTULHBIX MAMEPUATbHBIX MOYEK,
Hanpaeienus u Mooyau ux ckopocmeil u yckopenuii (puc. 1). Hanuwume gopryiyny npoex-
yuu ckopocmu 075t KaxicOoll MOYKU U onpeodenunme npoexyuio eé ckopocmil uepesz 5 cexyno
noce Hauana omcyema 6PemMetuU.

M M M s
w=4z  R=4g GEiE w=4g a5 =0
- —_ ~— ——
M M
Puc.1 Uz=10; U3=1OA—Z U4=10; Us=2;
0 =0 — = '
1 2 3 4 5 X,M

Pemienne: 1. vy, = 4t; mocires c: Ly = 4%- S5¢= 20%4.

2. Uy = 10 4+ 4t; mocre5 ¢: v v,, = 10g+ 4%- S5c= 30%

3. U3y = 10 = 4t; mocreS c: vs, = 10‘—5—4%- 5c= —10‘—;
4. 0y, = <10 —4t; mocaes c: vy, = —10%’—4%- S5c= —30%’.
5. Ugy = 2; HOCAES C: Ugy = 215.
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Oran o6mMeHa nHpopMae MOKeT OBITh OCYIIECTBIEH C MPUMEHEHHEM MeTo/Ia «3uT-
3ar»: TPYIIIBI JICNATCS Ha «POIHBIE» M «IKCIIEPTHI».

OTenbHbBIE TPYIIIBI «IKCIEPTOBY MOIYYAIOT CIISTYOIHE 3a[aHusI:

1 epynna — Cxopocmuv npu npAMOIUHENHOM PABHOYCKOPEHHOM OBUMHCEHUU.

11 epynna — Ilepemewjenue npu npamMoIUHENHOM PAGHOYCKOPEHHOM OBUICCHUL.

1l epynna — Mamemamuueckue Gopmynvl pagHOyCKOPEHHO20 U PABHO3AMEONIEHHO20
08UHCEHUI.

1V epynna — I paguxu 3a8ucumocmeli nepemeujenus, CKOpocmu U YCKOpeHus om epeme-
HU OJIsl PAGHOYCKOPEHHO20 U PABHO3AMEONEHHO20 OBUNCEHU.

«PomHBIMY TpyTITIaM MOTYT OBIT IaHBI CIIEAYIOIINE 3aTaHMs:

L u IV epynner — Mamemamuueckue ¢popmynst pagHoycKOPEeHHO20 U PABHO3AMEONEHHO20
O0BUIHCEHUI.

11 u 11l epynner — I paghuueckoe uzobpasiceHue nepemeujeHus, CKOpoOCmu U yCKOpeHus
DPABHOYCKOPEHHO20 U PABHO3AMEONEHHO20 OBUMHCEHU.

['pynmbl npeacTaBisiOT CBOKO PadoTy, BO3HHUKIINE MPU 3TOM BOIPOCHI 00CYKIAIOTCS.
Bo Bpemst 00Cyk/IeHUIT TPOBEPSIOTCS YMEHHS YYAIMXCSl 10 MOCTPOCHHIO rPpaKOB 3aBU-
CHUMOCTH TIPOCKIMH MEPEMEIIEHHs 1 CKOPOCTH PaBHOYCKOPEHHOTO JIBIKEHHUSI OT BPEMEHH
Ha OCHOBaHUM MMeEIONIMXCcs (GopMyIt mim B Harmucanuu (GopMyJ1 IPOEKIUH ITepeMeeH s 1
CKOPOCTH PaBHOYCKOPEHHOT'O JIBMKEHUS 110 COOTBETCTBYIOLIMM IpaduKaM.

['pynmbl BEIOTHSAIOT UCCIeOBaHHE «MOJKETe JIM OIPEAEINTh COOTBETCTBYIOMINI Ipa-
¢ux?», nannoe B 0J10ke E yueOnnka. Llens uccinenoBannst — NPUBUTH YYAIINMCS HaBBIKH 1
YMEHHUSI 110 TTOCTPOSHHIO TPaMKOB 3aBUCUMOCTH MPOEKINH MEPEMEIIECHHS U YCKOPEHUS OT
BPEMEHHU Ha OCHOBE rpaduika 3aBUCUMOCTH MPOEKIINU CKOPOCTH OT BPEMEHH.
IIpensiaraemple Ta0aMIBI U cXeMbl. MOXXHO JaTh yYallMMCsl 33/laHHE OCTPOUTH KapTy
MOHATHH B BhIpakeHHH «CKOPOCTh M MEPEMEIIEHHE TTPH NPSMOJINHEHHOM PaBHOYCKOPEH-
HOM JIBHOKECHHI.

Peduexcus. [Ipoananuzupyiite CBOO AeATEIBHOCTh HA OCHOBE JJAHHBIX KPUTEPUEB:
— YTo mopoanIIo MOJIOKUTEIbHBIE YYBCTBA HA YpOKe?
—UYro Ha ypoKe BBI OIICHUBAETE Jy4Iie?
— Bo BpeMms BBITIOJIHEHMSI, KAKOTO 33aHusI BBl UCTIBITAIN 3aTPyJHEHHS?
— YT0 BBI HE MOHATH?
— Hapx xakumu 3a1aHusIMU BBI XOTeNM ObI TOPaObOTATh BHOBBH?
Dnexkmponnvie pecypcoi:
1. https://www.youtube.com/watch?v=IMX3fcYLsRw
2. http://portal.edu.az/lessons/az/physics/Berabetecilli_hereket/lo/uc. p4t_1011.html
3. http://portal.edu.az/lessons/az/physics/Berabetecilli_hereket/lo/uc_p4_1011.html

OuenuBanne. CTeneHb JOCTYKEHUS LIENN OOYYEHHS MOXXHO YCTaHOBHUTH Ha OCHOBE

NIPUBEIEHHBIX HIKE KPUTEPHUEB.

YcraHnoBneHnue
pasamyus

YCKOPEHHOE OT
MPSIMOJIMHEIHOTO
PaBHOMEPHOTO
JIBYDKCHUSI.

HOYCKOPEHHOE OT
HIPSIMOJINHENHOTO
PaBHOMEPHOTO
JIBIDKCHHSI.

Kp. I ypoBenb II ypoBeHsb 111 ypoBeHb IV ypoBenb
Omunboyno C momornpio yuu- | B ocHOBHOM BepHO | BepHo oTimnuaer
OTIIMYAeT MPSIMO- | TEeNsI OTIMYALT Mpsl- | OTIMYAeT IpsAMO- | IPSIMOJIMHEIHOe
JUHENHOE PaBHO- |MOJIMHENHOE paB- ||JIMHEHHOE PaBHO- | PaBHOYCKOPEHHOE

YCKOPEHHOE OT
IIPSIMOJINHEMHOTO
PaBHOMEPHOTO
JIBIDKCHHSI.

oT HpﬂMOHHHCﬁHO-
T'O pPaBHOMCPHOI'O
JABHXKCHUA.
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Ommbouno onpe- | C momorpio yan- | B ocHoBHOM BepHO |[IpaBuibHO ompe-
JICTISIET CBSI3b MEXK- | TEJISI ONPEICISIET | ONPENEIsieT CBsI3b | AENSACT CBA3b MEXK-
2 |1y BeIMUMHAMH, CBSI3b MEX[Y BEIIH- | MEX/Iy BEIHMUHHA- |1y BEIWIMHAMH,
§ XapaKTepU3yOIH- |4YNHAMH, XapaKTe- |MH, XapaKTepU3yI0- | XapaKTepH3YIOIIH1-
% MM IIPSIMOJIUHEN- pH3y}0H1vHMI/I nps- IJJI/IVMI/I MPSIMOJTH- MH IIPSIMOJIMHEN-
£ |HOe PaBHOYCKOPEH- | MONHHEHHOE PaB- | HelfHoe PABHOYCKO- | HOE PaBHOYCKOPEH-
O |HOe IBHKEHUE. HOYCKOPEHHOE PEHHOE JIBIJKEHHE. |HOE JIBIDKCHHE.
JIBIDKCHHE.
He moxer cocra- | CocraBisier u ¢ mmo- | CocraBisieT u B oc- | CocTaBisieT u Bep-
BUTbH U 3aTPYAHSCT- | MOIIBIO YUUTEIsT | HOBHOM BEPHO pe- |HO pelIaeT 3aJaqH,
Csl pelIaTh 3aa4uy, |pemaeT 3a/[aqu, OT- |[IaeT 33a491, OTHO- | OTHOCSIINECS K
= E |oTHOCAmMECS K HOCSIIIUECS K Tpa- | cAmmecs K rpadu- | rpagudeckum 3a-
% % rpaguyecknM 3a- | QUUECKNM 3aBUCH- |9IECKUM 3aBUCHMO- | BHCUMOCTSAM MEX-
© o |BHCHMOCTSM MEXK- |MOCTSM MEXY Be- |CTAM MEXKJy BElM- |y BEJTMIMHAMH,
E % 1y BEIMYMHAMH, JIMYMHAMH, XapaK- |4YMHAMH, XapaKTe- xapaKTepmyIm{m-
8 g |XapaKTepHU3yIOIlU- | TePU3YIOMIUMH PU3YIOIIUMH Mpsi- | MU IPAMOJIMHEN -
O & |MH NpsAMONUHEN- | IPAMOJIMHENHOE MOJIMHEHHOE paB- |HOE paBHOYCKOPEH-
HOE PaBHOYCKOPEH- | pPABHOYCKOPEHHOE | HOYCKOPEHHOE HOE JIBIDKCHHE.
HOE JIBI)KCHHE. JIBIDKCHHE. JIBIDKCHUE.

B KOHIIC YpOKa pa6otme JIMCTKH COGI/IpaIOTCSI u Z[O6aBJ'IH}OTCH B HOquJOJ'II/IO yJyammxcs.

Ypox 6/ Tema: PEHHEHUA 3AJAYN

Ha ypoxe mMoryT ObITh BeImoHEHB! 3a1aun 1.1 — 1.13 u3 yricna 3a1aHuii, TaHHBIX B KOHIIE
paszmena.

Ypox 7/ IIpakTideckasi padora
«I[MPABIWJIO NYTEU» AJSA PABHOYCKOPEHHOI'O JBUXKEHWA

3.1.1. IlpoBepsieT SKCHEPUMEHTAIBHBIMU METOJAMHU 3aKOHbI

IMoacrangapThbl MEXaHUYECKUX M TEIJIOBBIX SIBICHHMM M I[PEACTABISAET UX
pe3ynbTaThL.

PE3YJIBTATHI ® DKCIIEPUMEHTANEHO YCTAHABIMBAET 3aKOH MyTEH JJIsi paBHO-

o0y4eHunst YCKOPEHHOI'O JIBYIKECHM.

VYuamumes: 0OBSICHSCTCS LeNIb PA0OTHI 1 ONIPEISISETCS M0CIE0BATEIBHOCT €€ BbI-
MOJTHEHUSI.

[IpenocraBieHHBIN IPUMEP PACCUNUTAH HA BHIIOIHEHNE pabOTHI TPYIIIIAMH.

Ob6opynoBanue: xkenoo, mapuK, MeTAINYeCKUi TIMHAp (13 Habopa 1Mo yIenbHOH Te-
TUTOEMKOCTH), METPOHOM (WJIH CEKYHIOMEp), M3MEpUTEIbHAs JICHTa, MTATHB ¢ My(TOH 1
JIATTKOM.
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JlesTeTbHOCTh

PasBuBacmbic
YMEHHUS

OrnennBanne
(8edémcs yuenuxamu)

VYyammecs 3anmchiBa

10T B paboune JUCTKH

Ha3BaHUE MIPAKTHUECKOH paboThI

I sTan. M3Mepenne yCKOpeHus: ABMXKEHUS LIapuKa

3aoanue 1.
IIpukpenuTs B HAKIIOHHOM
TMIOJIO’KEHHH JKeJlo0 K 1iTa-
THUBY I10J1 HEOOJIBIINM yT-
JI0M K Tropu3oHTy. ITomec-
TUTH B HWKHHUH KOHEIT XKe-
71062 TOPMO3SIIUH IH-
muHAp. OTperynmpoBarth
MeTpoHoM Ha 120 ynapoB B
MHHYTY.

BHAKOMCTBO ¢ J1a00-

[paTOpHBIM 000pY10-

BAHUEM U YMCHUEC UM
MOJIB30BATHCS

I'pynmam nopydaercs IpoBepATh IpyT
npyra. OHH 110 OYepe/in BBIOJIHSIOT
3a1aHuA. 3a KX/l PAaBIIIBHBIN I11ar
npucyxaercs 2 6ama. Makcumab-
HOeE yHcio 0awioB He Oodbie 4.

3aoanue 2.
IlycTuTh MIApUK C BEPXHETO
KOHIIa keJ00a 0THOBpe-
MEHHO C y/IapOM METPOHO-
Ma. Haxkson sxenoba otpe-
T'YJIMPOBATh TakK, YTOOBI 4-i
yZiap METPOHOMa COBIIAN C
yIapoM IIapuKa o -
muHAp. B aToMm ciydae Bpe-
Ml IBIDKCHUS IapuKa Oy-
JIST PaBHO 2 CEKYHIaM, a
MIPOIiIEHHOE pPaCCTOsHHE
Oymer 132 cm =+ 1 cm.

IPerynmmpoBka mpu6o-
[POB U 000PYIOBaHHSA
B COOTBETCTBHH C
TpeboBaHUAMH. Y Me-
HIE IT0JIb30BATHCS U3-
IMCPHUTCIbHBIMU TTPU-
Oopamu u onpenerne-
HUC 3HAUCHUS U3Me-
[PSIEMBIX BEJIMYHH.

VYyamecs IpoBepsIOT IeATSITFHOCTD
ToBapueit. OTperyImpoBaB HAKIOH
xeno0a, MyCTUB TI0 HEMY 0€3 ToTIKa
IIAPHK U OTPETYJINPOBAB HEOOX O~
MYIO 4acTOTY yJIapOB METPOHOMA, OHH
BBITIOJTHSIIOT 33J]aHue. 3a KaXKIYI0 Bep-
HO BBITIOJTHCHHYIO YaCTh 3aJIaHUs [IPU-
cyxkmaercs 2 6ama. MakcuMaibHO
npucyxaercs 4 6ama.

M300paskeHme TPaKTUIECKOH]
paboThI

3adanue 3.
Beruucnute Moayib ycko-
peHus IMapuKa, HauaBIIero
JIBIYKEHUE U3 COCTOSIHUS
nokost (v, = 0), cormacHo
2s
)

dbopmyne a = ;

IIpakTuueckoe onpe-
JIeJIeHUE YHCIIOBOTO
3HaueHHs PpU3nYe-
ckux BenuuuH. On-
peneneHue CRA3N Me-
KLY, (PUBHUECKIMU
BEJIMYNHAMU U TPO-
BEJICHHE BBIUNCIIC-
HUH.

VYyamuecs u3MepsioT NPOMEeKyTKH
BpEMEHH, 3aTpayCHHbIC IIAPUKOM Ha
NPEOJIOIEHUE 10 HAKIIOHHOMY Kelo0y
nyteit 100 cm, 120 cm u 132 oM, BbI-

YUCIHAIOT MOAYJIb YCKOPCHUA IIapuKa
2s

1O TOJy4EHHOMY BBIDOKEHHUIO @ = .
PesynbraT paboTHI OIIEHUBAET YUUTEIb.
MakcnmainbHoe 4nciio 6aioB He 00-
jee 6 (3a KaXIplil 3Tal MakKCUMyM 2

Oaya).
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II 5ran. YcraHoBieHue 3aK0Ha NyTel

3aoanue 1.

He u3MeHsis yCroBus OIBITA,
€ro MOBTOPSIIOT JUIS TTOCNIEN10-
BaTENBHBIX TPOMEXYTKOB
BPEMEHH: BBIYUCIISIOTCS
HPOHICHHBIE 32 TIPOMEXKYTKI
BpeMeHn t; = 1 ¢
tz =2 [ t3 =3 [
t; =4 c nytuno Qopmy-

at?

mel =—.
2

DKCIIepUMEHTAIbHOE
OTIpe/IeNeHNE YUCIIOBO-
ro 3HaYeHus puznye-
CKHUX BEIUYUH. Y MEHHE
OTIPENIENIATH CBA3b MEXK-
Iy (pU3NYECKUMH BEJIH-
YHHAMU U TIPOBEJICHIE
COOTBETCTBYIOIINX BBI-
YHCIIEHUH.

Pe3ynbTar paboThl OLICHUBACTCS YUUTEIIEM.
MakcumanbHOe YUCIIo 0aII0B He Oobiie 8
(o 2 Oanna 3a Kakaoe U3MepeHue).

3aoanue 2.
TTonmy4yeHHbBIE BRIpAXKEHHS OT-

OmnbITHOE ONpeaACIICHNE
YUCIIOBBIX 3HAYCHUN

Pe3ynbTarsl pabOTHI OLIEHNBAET yUHUTEIb.
MakcuManpHOe Yucio 6auioB He OobIre

MEYaroTCs B IPUBEIEHHOM (hU3MYeCKUX BeNMUUUH. | 3.
TalnuIle, ONPEAeNsIeTCs] OTHO- | YCTaHOBJIGHHE CBS3U
IIEHHE MyTeH — «3aKOH Iy- MEXTy HU3MIECKIMUI
T Iyt lyi lzily = -7 BEJIMYMHAMH U YMEHUE
HPOBOJIUTH BBIYHCIIC-
HHSI.
Tabmauma
Ijr?xis q]\y;(;;;o};uoaﬁgn a, M/ s,M t,c Litly:lgil, =+
1 ~0,66 1
2 2
3 3
4 4

Takum obpazom: ly: ly: l3: 1, =

t3:t2:t2:t2

O6cysk/eHre pesyiibTata: B 4eM 3aKiouaeTcsi «IIpaBuilo IMyTei» /Ul paBHOYCKOPEHHOTO JBHKE-
Hus1? OTBET 000CHY#TE POpMYIIOi.

Vuaruecs norydaroT 3aJaHue
BBIYHCIIUTE 00I1Iee KOJIMYECTBO
0aIoB M pe3yJIbTaT 3alnCcaTh B
paboumii TUCTOK.

0O60061IeHNE

25.

MakcuMaabHOE YHUCIIO  OasijioB

5+ 10 — cnabwiii
11 + 15 — cpeonuii
16 + 20 — xopouio
21 + 25— omuuuno

OunennBanne. CTENEHb JOCTIKCHUS 1IEIN 00yUCHNST MOKHO YCTAHOBHTH Hd OCHOBE TPH-
BEAEHHBIX HIDKE KPUTEPHEB (IPUMEHEHHE).

Kp. I ypoBennb II ypoBeHb I1I ypoBeHnb IV ypoBenb
0 3arpyausiercs ycra- | OnbITHBIM Iy TEM ¢ | ONBITHBIM IMyTEM B | OTIBITHBIM ITyTEM,
I |HOBUTH ONBITHBIM | TOMOIIBIO yYWTENS |OCHOBHOM BEPHO | BEPHO YCTaHABIIH-
E Iy TEM «ITPABUIIO YCTaHABIHMBAET YCTaHABIMBAET BAET «IIPABHIIO ITy-
£ MyTEN» I paBHO- | «IIpaBWIIO MyTEN» | «IIPABUJIO IyTEW» | TeW» AJIs paBHOYC-
5 | YCKOPEHHOTO JBU- | Ul PABHOYCKOPEH- | ISl pABHOYCKOPEH- | KOPEHHOTO JABMXKE-
» JKCHMUA. HOTO NIBHMXCHUS. HOT'O IBUXCHUA. HUsI.
B koHIie ypoka pabouue JUCTKHU COOMPAIOTCS U T00ABIISIFOTCS B TOPT(HOINO yUaIHUXCs.
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Ypok 8/ Tema: 1.6. CBOBOJHOE NAJEHUE TEJIA

1.1.1. KomMMeHTHpYET 3aKOHBI i 3aKOHOMEPHOCTH MEXaHHYEC-

KHX M TEIUIOBBIX SIBJICHUM.

1.1.2. CocraBmusieT u pemaer 3amaun (rpapuuecKue, KaueCTBEeH-
MoacranaapTel HBIC M KOJMYECTBEHHBIC), CBSI3aHHbBIE C 3aKOHAMU M 3aKOHOMEp-

HOCTSIMH MEXaHHUYECKHUX U TCIIJIOBBIX SBJICHHIM.

1.1.3. OOBsiCHSIET B3aMMOCBSI3b MEXY BEIMUUHAME, XapaKTepH-

3YIOIIUMH MEXaHHUYECKOE 1 TEIUIOBOE JABHKECHHUE.

e KoMMEHTHpYET paBHOYCKOPCHHOE JIBHIKCHHUE TEJa BEPTHKAb-
HO BBEPX U BHH3.
PE3YJIBTATBI e OOBsICHACT (PU3UUECKUI CMBICT YCKOPEHUSI CBOOOIHOTO TTaje-
o0yuyeHust HUSL.
e Penraet Ka4yeCTBEHHBIC U KOJIMYECTBEHHBIE 3a1a41, OTHOCSIINE-
Csl K CBOOOJJHOMY TIaJICHHIO TEI.

MoTHBaLMIO MOKHO HAYMHATh C HCTOPHYECKOTO MaTepHraia i BOIPOCOB U3 yueOHUKA.

o Kakoti xapakxmep umeem osudicenue meid, nadarowezo ¢ svicomvl? Omeem. 08udice-
HUe PA6HOYCKOPEHHOe.

o Kaxos 8adicHblll 8618600, NOIYUEHHbIN U3 IKcnepumenmos I anunes?

Omeem. C80600HO naoaroujee ¢ HeKOMOPOU 8bICOMbL MeL0 NPOUZBOTLHOL MACCHI OB8U-
HCEMCS PABHOYCKOPEHHO C HEUSMEHHBIM YCKOPEHUEM.

[MpenmonoxeHus y4aluxcs MOTYT OBITh Pa3HBIMHU, CAaMbIe HHTEPECHBIC BBITHCHIBAIOTCS
Ha jocke. [TocTeneHHo popMUpyeTCst UCCIIe0BATEIbCKUI BOIIPOC.

UccienoBaTenbekuii Bonpoc: Kakos xapakmep 0gudicenusi c60000HO naoaiowuezo ¢
HeKomopoli gvicomvl mena?

VYuamuecs: TpyNIUpYIOTCs ISl BBITTOJHEHUS] HCCIIeOBaHUs «UTO SIBISIeTCS] IPHYMHON
OJTHOBPEMEHHOT'O MaJIeHHs Tel?», JaHHOTO B 0J10ke B yueOHuka. CHavana 1eMOHCTpUpY-
ercst TpyOka HproToHa, 00BsCHSEeTCS €€ CTpOeHHE. 3aTeM yYalliecs BBITOJIHSAIOT HCCIeI0-
BaHUE B COOTBETCTBHH C yKa3aHHAMH. OHM HAOMIODAIOT HIKECIIECIYIOIIHE SIBICHHS:

a) mena pasHoll MAccel u pasmepa naoarom Ha OHO MpyoKu ¢ 8030YXOM 6HYMPU 8 Pd3-
JUYHOU nociedosamenvHocmu. 0pobunka, obraoarouas OOnvbULell MACCOll, PaAHblLEe BCeX,
3amem npobKa, nocieonell Yynaoém camoe 1é2Kkoe nepo,

b) mena pasnoii maccel u pazmepa naoarom Ha OHO MpYOKU, U3 KOMOPOU OMKAYAH 803~
O0YX, 0OHOBPEMEHHO.

Pezyromamom  uccne0o8anus sA61s1emcsa «OmKpvlmuey: 6ce meid, He3d8UCUMO OM UX
Maccwl U pasmepa, 8 COCMOAHUU c60000H020 NA0eHUs 00A0AIOM OOUHAKOBLIM YCKOPEHU-
em! DTO CTAaHOBHUTCSI OYEBHUIHBIM IPH UX TAJCHUN C BHICOTHI B IyCTOTE O€3 TPEHUSL.

Oran oOMeHa nH(pOpMaIel peann3yeTcs 03HaAKOMIICHHEM ¢ TEOPETHUECKUM Marepua-
JoM u3 6Joka C ydyeOHUKa M ITOrOTOBKOH npesenTaliuif. [Ipn sToM pekomeHyercst oxBa-
THUTB HIKECIIETYIOLINE MOJIOKCHHS:

e Csob00HOe nadenue.

o [lonsmue yckopeHust c600600H020 NAOEHUSL.

o Vpasnenue dgudicenust mena, c60000HO nadawwjeeo ¢ onpedenénHHol golcomol h.

o I'paguxu 3asucumocmi. nepemenyeriie—epems, CKopoCmv—epeMs, YCKopeHue—epems O
6000010 naoaioweco meid.

e Vpasnenue osudiceniia meid, OpOUIEHHO20 6ePMUKATLHO BEEPX.
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o [paguxu 3aucumocmu nepemeujeHue—epemMs, cKOpoCmb—epemsl, YCKopeHue—epems 0
mena, OpowenHo20 6ePMUKAIbHO 66EPX.

Pexomenoayusn. B knaccax ¢ 6blcOKUMU pe3ybmamamy 00y4eHUs MOAICHO Oamb ceodyio-
W10 uHghopmayuio, XapaKmepusyouyio epmuKaIbHoe 0sudxcenue meid.

Yepes t cexyno nocie nauana c0600H020 NAdeHUs meia e20 CKOpoCmbs U 8bICOMA, Ha
KOMOPYIO OHO NEPemMecmuiocs:

gt? v2 vt 2h
h:—z;‘l}:gt;h=5; Vyon = 2gh;h=?;U=T.
. —v_9g
Cpeonsisn ckopocmp.: Ve, = S= 5
2h
Bpemsa nadenusa: t; = 5

. . (2n-1)
Ilymo, npotidennviii menom 3a n-yto cekynoy: Ah = P
Dopmyna 3a8UcuMoCmu KOOpouHamul c60600HO nadaiouje2o meia om epemeHu (ypaghe-
gt?
-
I'paghuxu dsudicerus c60600H020 nadenust (0Cb y HANPAGIEHA BEPMUKATILHO 66€PX):

Hue osuxcenus): y = Yo —h = yo —

AY Ab At A9 AS AS

b OL..M.W.._-,‘;;..I

Teno, 6pouientnoe ¢ HAUANBLHOU CKOPOCMbBIO V) 6EPMUKATILHO M

66epx, OBUIICEMCs PABHO3AMEONEHHO C YCKOpeHueM g u, noo- S p - 4Y
: |

HABUWIUCL HA MAKCUMATbHYIO (mouka M), na menoeenue ocma- T i |

crql

Hasaueaemcsi 6 smoll mouxe. 3amem, c600600HO naoas u3 !

mouku M sepmuxanvbho 6Hu3, 08UNCEMCSL PABGHOYCKOPEHHO.

Y
Dopmynvl 05l BEUUUH, XAPAKMEPUSYIOUUX OBUINCCHUE mena, U"z_
OpOUIEHHO20 BEPMUKANLHO 66EPX C HAUATILHOU CKOPOCMbBIO V! 0

2
h=v0t—%; v=vy—gt; v=4vi—2gh

BpeMﬂ noovema meid Ha MAKCUMATBbHYIO 6blCOMY U 6pEMS noaéma mena.

v 2V, . V3
t ==L t =22 Makcumanbnas svicoma noovéma: h £ Ay
oz, g nos g max T 5o

’

I'paduku [Tt TOTO IBMKCHUS CIICAYIOMINE:

Ha srane «lIpuMeHeHne NOJly4eHHbIX 3HAHUI» MOXKHO PELIUTh KaK 3aadd, IPUBEAEH-
HbIE B y4eOHHKE, TAK 1 AHAJIIOTHYHBIC U3 APYTHX HCTOYHHUKOB.
o xaKkoli TpaeKTOPHUH JBMXKETCS TEJI0, OPOIIEHHOE BEPTUKAIBLHO BBEPX?
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IIpenno:xkeHHble cXeMbl U TA0TUILBI.
MOHO TIPEUIOKUTh yYaIIUMCSI COCTaBUTh KapTy MOHATHS «PaBHOYCKOpEHHOE JBIIKE-

HHUCH.

Dnekmponnvie pecypcol:
1. https://’www.youtube.com/watch?v=xMJm4EL_IfO
2. http://portal.edu.az/lessons/az/physics/serbestdushme/lo/uc_p4t _1026.html
3. http://portal.edu.az/lessons/az/physics/serbestdushme/lo/uc_p4_1026.html

OHeHHBaHPle. CrencHb JOCTHKCHUA LCIIN 06y‘leHI/I$[ MOXHO YCTAHOBUTb Ha OCHOBC IIpU-
BEJIEHHBIX HUKE KPUTCPUCB (KOMMeHTI/IPOBaHI/IC, 06’L$ICHCHI/I€, peuIcHuc 3a;[aq).

" BHU3.

" BHU3.

1 BHU3.

Kp. I ypoBenn IT ypoBenn I1I ypoBens IV ypoBensn

3arpynHsercs Homyckast omu6kw, | B ocHoBHOM BepHO |[IpaBHIBHO KOM-
é o |KOMMEHTHPOBATh | KOMMEHTHPYET KOMMEHTHUPYET MEHTHPYET PaBHO-
S Z |PaBHOYCKOPEHHOE | PaBHOYCKOPEHHOE | PABHOYCKOPEHHOE | YCKOPEHHOE JIBU-
=) 8 JABHXKCHUC TCIIa JBHXCHUC TCI1a JBWXCHUC TCJ1a JKCHUEC TECJ1a BEPTHU-
§ ©| BepTHKAIBHO BBEPX | BEPTUKATIBHO BBEPX | BEPTHKAIBHO BBEPX | KAILHO BBEPX M

BHMU3.

He moxet 00bsic-
HUTDH (HU3HMYECKUI
CMBIC]T YCKOPEHUS
CBOOOJIHOrO Maje-
HUSL.

Jlommyckast OIHOKH,
0OBsICHsIET (hU3HMUe-
CKHI1 CMBICIT yCKO-

peHust CBOOOIHOTO
A ICHHS.

B ocHoBHOM BepHO
oOBsiCHsICT (hu3MUe-
CKHI CMBICIT yCKO-

peHust CBOOOTHOTO
TaICHUS.

[TpaBuiIbHO 00OBSsIC-
HACT (PU3MYCCKUIA

CMBICIT YCKOPEHHS
CcBOOOTHOTO TIajIe-
HUSL.

Pemenne 3agaun | O0psIcHEHNE

He moxer pemath
KOJINYECTBEHHbIC 1
Ka4eCTBEHHBIC 3a-
Jlau¥ ¢ YCKOPEHHEM
CBOOOIHOrO Taje-
HUSL.

C ommOkamu pe-
IIaeT KaYeCTBCH-
HbIC ¥ KOJIMYECT-
BEHHBIC 33/1a4H C
YCKOPEHHEM CBO-
00THOTO MaICHHS.

B 0CcHOBHOM BepHO
pelaer Ka4yecTBeH-
HEIE M KOJIMYECT-
BEHHEBIE 33249 C
YCKOPEHHEM CBO-
0OHOTO MMaJCHHS.

IIpaBuiibHO pernaer
KaueCTBEHHBIE U
KOJIMYECTBEHHBIE
3aJa4M ¢ ycKope-
HHEM CBOOOIHOTO
MaZCHHS.

B xoHI1e ypoka paboure JIMCTKHA cOOMPAIOTCS M JOOABIIAIOTCS B IOPT(OINO yUAITHXCS.
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Ypox 9/ Tema: 1.7. OTHOCUTEJBHOCTb MEXAHUYECKOI'O
JABUKEHUWA

1.1.1. KomMMeHTHpYET 3aKOHBI i 3aKOHOMEPHOCTH MEXaHHYeC-
KHX U TEIUIOBLIX SIBICHHUM.

IMoacTranaapThI 1.1.2. CocraBasier u pemraet 3aaa4n (rpaduyeckre, Ka4eCTBEH-
HbIE M KOJIMYECTBEHHBIC), CBA3aHHBIC C 3aKOHAMH U 3aKOHO-
MEpPHOCTSIMH MEXaHWYECKHX W TEIUIOBBIX SIBICHUH.

o KomMeHTHpYyeT (U3UYECKUI CMBICT OTHOCHTEIFHOCTH MeXa-
PE3VYJIbTATBI HUYECKOTO JABUKCHUS.
o0y4eHust e CocTaBisIeT U pelraeT KOJINIECTBEHHBIC 3a7aul, OTHOCSIIIHE-
Cs K OTHOCUTEIFHOCTH MTEPEMEIIECHHUS 1 CKOPOCTH.

OTtan MOTHBAIH MOXXHO PEaM30BaTh PEIICHUEM MPHUBEIEHHON B YICOHHKE MPOCTOMH,
HO WHTEPECHOH MpakTHYecKOr 3agaui. MOXKHO Takke MPUCTYIHUTh K MOTHBAIIUH CTPOKAMHU
n3 cruxorBopeHus Misana bynuna «B moe3ne» u cOOTBETCTBYIOIMMHU BOIIPOCAMM:

Bom mocm scenesnviii nao pexoii
Ipomuanca c epoxomom noo namu...

e Kakoe Teso B CTUXOTBOPEHHMH TOJIBHIKHO, @ KAKOE HETMOIBUKHO?

(Omeem: B cmuxomeopenuu noOSUNCHbIM CUUMACMCS MOCH, d HENOOBUICHBIM 1N0e30)

e C KakuM TeJIOM aBTOP CTPOK, KaK Maccakup mnoes3ja, cBszal cucreMy otcuéra? (Om-
8en: agmop CMUXOMEOPEHUs C6A3AN CUCIEMY OMCYema ¢ noe300M, 8 KOMOPOM OH HAXO-
ouncs. [losmomy yciosHo noez0 cuumaemcsi HenOOBUICHLIM. B cucmeme, céazannoil ¢ no-
€300M NOOBUIICHBIM DYOem Mocm).

e K kakoMy BBIBOJIy O TOJIOKCHHUU W JIBHXKCHHUU TEJa TMPUBOJAT ITH CTPOKH CTHXOTBO-
penus?

(Omesem: smu cmpoxu npusoosim K 661800y, U NOI0JHCEHUe Med, U e20 08UNCEHUe OMHOCU-
menbHbl)

HccnenoBarenbckuii Bompoc: Moowcem i 00HO U MO dice meio 00HO8PEMEHHO, U 08U~
2ambCA, U HAXOOUMbCA U 8 COCIOAHUU NOKOA?

[IpenamonokeHus yqanyxcsi BBICIYIIUBAIOTCSA, H OTBETHI COOTBETCTBEHHO OTMEYAIOTCS B
Pa3BeTBIEHHON TabIMIIe. YUaIIuecs: pacrpeAeisIioTCs 1Mo TPYTIaM, MOTyYaloT paboune IHCTKH
Y 3a/IaHKe BBIMIOJTHUTH HMCClienoBaHue n3 0Joka B moj nazBanuem «Ilo kakoi mpudrHe CKo-
POCTH OJTHOTO U TOTO K€ Tella MOYKET OJJHOBPEMEHHO UMETh PasHbIe MO MOAYJIO 3HAUCHUA?
UroObl HAIIOMHHTH yYallUMCsI 3HAHHUS 00 OTHOCHUTEIBLHOCTH IBWDKCHUS, NMPUOOPETEHHBIC W3
Kypca (HU3HKU 7-TO Ki1acca, MOYKHO Pa3aTh UM JUIAKTUYCCKUC JTUCTKH C BOIPOCAMH CIICYIO-
IIEr0 XapaKkTepa:

e Uto 03HavaeT yTBepxkacHue « TpacKTOpuUst ABIKCHHUS OTHOCUTEIIEHA?

e Korza Mbl TOBOPUM O CKOPOCTH TeJla, CKOPOCTb OTHOCUTENbHO, KAaKOW CUCTEMBI OT-
c4éTa MBI IMECM B BHIY?

e [ToyeMy roBOpSAT, YTO CKOPOCTh OTHOCUTEIBHA?

[Tocne oOCyXIeHHs 3TUX BOMPOCOB, YYAINUCCS CMOTYT CAMOCTOSITEIBHO PEIIHTh 3a]1a-
4y, TaHHYIO B YICOHHKE.

B pazmene «OOcymum pe3yabpTaTh» OHH MOTYT OOCYIUTH BBEIBOJBI, TIONYYCHHBIC B pe-
3yJNbTaTe UCCISNOBAHMA. [[11 3TOT0 MOKHO BKJIFOUUTH B pabOYMe JIUCTKH CIEAYIOIINE BO-
TIPOCHI:

o [Ipugedume npumepsi HENOOBUICHBIX CUCHEM OMCUemd, 6CMPeUdeMbIX 8 HCUZHU.

o [pusedume npumepsl NOOBUNCHBIX CUCTEM OMCHemd.
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o Mooiceme nu npusecmu npumep meid, KOMopoe OMHOCUMENIbHO 0OHOU CUCHEMbl ONl-
Ccuéma HenooBUNHCHO, d OMHOCUMENLHO OPYeoll cucmemsl omcuéma noosudxcno? OTBETHI 3a-
MUCHIBAIOTCS B paOOYHE JIUCTKH.

Hupppepenyuposannoe odyuenue. Yuawuecs ¢ HuUKUMU pe3yTbmamams 00y4enus u
yuauuecs ¢ 02pAHUYeHHBIMU (PUIULECKUMU B03MONCHOCTIAMU YUACMBYION 8 00CYHCOCHUSIX
00HOKAACCHUKO08. OOHOBPEMEHHO YHAWUMCSL € 8bICOKUMU PE3YIbMAmMamu 0byueHus: nopy-
yaemcs Haumu opyaue cnocoobl pewenus 3a0ay U Ux CXemamuyueckue OnUCaHus.

Jlumepsl TPy BBICTYMAIOT C MPE3CHTALUSAME, OCTaJIbHBIC WICHBI TPYIIIBI MPUBJICKA-
I0TCSI K 00CY’KIAEHUIO C TIOMOIIBIO BOTIPOCOB.

Ha crienyroriem starne ypoka rpyIiibl y4acTBYIOT B 00CYKIACHUH YCIOBHS U MOJTHOCTHIO
MPUBEIEHHOTO pelieHus 3a1aun u3 6Jioka C yueOHHKa.

B kiaccax ¢ BBICOKHMMHU pe3ylibTaraMu OOYYEHHs I[e7ecO00pa3HO O3HAKOMIICHHE CO
crenyroniei nHGopMalel U3 UCTOPUK Pa3BUTHSI HAYKU JUTs (POPMUPOBAHUS y yUAITHXCS
BEPHOI'0 BOCIIPHUATHSI 3HAUCHHS M (PU3UUECKOTO CMbICIIA OTHOCUTEIBHOCTH JABUKCHHSL:

Ommeuaemcs, umo 3a 400 nem 0o Hawel 3pvl OpesHezpeueckue ¢hunrocogul Iepaxn
Honmuuickuii, Apucmapx Canmocckuii u opyaue 6bl0SUHYIU UOCIO 2eTUOYECHMPUZMA, NO KO-
mopou Connye HENOOBUINCHO, A ECe NIAHENbl, 8 MOM YUCle 3eMsl, 8pawaromcs 60Kpy2e
neé. Ho 3amem opyeotl uzeecmmuolii epeveckuti gunrocogd Ilmonemetl, ocnosvisasce na coo-
CMBEHHBIX HAONIOOCHUSIX, BLLOGUHYIL OPY2YI0 UOe0, N0 KOMOPOU HENnOOBUICHOU SGTIAemcs
3emnsn, a éce naanemor u Connye spawjaiomes 8okpye neé—uoero ceoyenmpusma. Cmopon-
Huku smux uoeit cnopuiu noumu 20 eexos. Torvko ¢ XVII éexe 6 pesyrvmame pazeumus
QusuKY, MAmeMamuKy 1 ACMPOHOMUU NOALCKULL Mamemamukx u acmporom Huxonati Ko-
NEPHUK ¢ NOMOWYbIO MAMEMAMUYECKUX QOPMYT OOKA3AL 6ePHOCHIL UOCU 2eNUOYEHMPUIMA.

o C kaxum HebecHblM menom ceszanu cucmemy omcuéma Iepaxn u Apucmapx, evlosu-
eas udero eeruoyeHmpuzma?

o C xaxkum HebeCHbIM melom Oblid ces3ana cucmema omcuema, npunsmas Imoneme-
eM HenooBUNCHOU?

Ha srane «[Ipumenenne» ydqanmMmcst Uisi IPaBHUILHOTO PELICHHS TPEAI0KEHHbIX 3a/1a4
PEKOMEHIyeTCsl 00paTUTh BHUMAHUE Ha CICIYIOINE [TOJI0KEHHS:

1) C kaxum menom cesa3ana HenOOBUINCHAS cUCIeMd Omcyema,

2) C kaxum menom c8A3aHa NOOBUNCHAS CUCeEMA OMCUema;

3) Kax nanpagienv ckopocmu 08UINCEHUS MOMOYUKIUCIIA U BELOCUNEOUCTE OMHOCU-
MeNbHO 8bIOPAHHOU CUCHEMbI OMCUEMA,

4) Kaxue pexomenoayuu u noOCKa3ku OAromcesi @ KOHYe YC08Us 3a0aHMU.

Pexomenoauusn. Hccneoosanue-2 modicHo 6vims avinonneno memoodom Kapycenu.: epyn-
nam pazoaiomest IUCHMKU ¢ COOMBENMCMEYIOUWUMU UZ0OPANCEHUAMU U3 VYUCOHUKA U YUCHIbLE
JUCMKUY. YuacmuuKku epynn ommedaiom c6otl cnocob peulénus Ha aucmie. Jlucmouku ¢ no-
MOWbIO yuumes nepedaomcst no 4acosol cmpeike coceonum epynnam. Takum o6pazom,
JUCMKU KaK Ha Kapycenu, 000U0s 6ce epynnvl, -B036PAWAIOMcsL K ceoell epynne. Yuumens
npuKkpenisem ux K 00cke u 8ecv kuacc oocyacoaem smii omseemul. O0cysHcoenue ucciedo-
BAHUSL MOJICHO NPOBECU U C NOMOULBIO 8ONPOCOE, DAHHbIX 8 YUeOHUKe.

IIpensaraemble cxeMbl H Ta0JHIIbI. MOXXHO JaTh 3alaHHE COCTABUTH KapTy MOHSATHS
«OTHOCHTEIIBHOCTD JIBHIKCHUS.

Dnexkmponnvie pecypcoi:

https://www.youtube.com/watch?v=IMX3fcYLsRw
https.://www.youtube.com/watch?v=j1fKRTboETk
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OunenuBanne. CTeneHb JOCTIDKEHUS LENd OOyYCHHS MOYKHO YCTAaHOBHTH Ha OCHOBE
NpUBEIEHHBIX HUKE KpUTEpreB (KOMMEHTHPOBAHKE, COCTABIICHNE U PEIICHUE 3a/1a4).

Kp.

I ypoBenn

II ypoBenn

III ypoBennb

IV ypoBenn

KOMMGHTI/IpOBaHI/Ie

He mosxer camo-
CTOSATENHHO KOM-
MEHTHPOBATH (H-
3UYECKUN CMBICIT
OTHOCHUTEIHLHOCTH
MECXAaHUYCCKOT O
JIBUYKECHUSI.

Jomyckast OIrnOKH,
KOMMEHTHUPYET hu-
3MYECKUH CMBICIT OT-
HOCHTEIIBHOCTH Me-
XaHHYECKOT'O JABHKE-
HUSL.

B ocnoBHOM, Bep-
HO KOMMEHTHPYET
¢busngeckuit
CMBICIT OTHOCH-
TEJILHOCTH MeXa-
HUYECKOTO JIBU-
KCHHUS.

BepHno, koMMeHTH-
pyeT QpU3HYeCKIiA
CMBICIT OTHOCUTEIb-
HOCTH MEXaHU4e-
CKOTO JIBI)KEHHSI.

CocrasiieHue u
pelIeHue 3a1a49u

CocraBisier,
OJIHAKO, HE MOXKET
CaMOCTOSTEIIBHO
pemaTh KOJIu9IecT-
BEHHBIC 33/1a4H, OT-
HOCSIIITHECS K OTHO-
CHUTEJILHOCTH TIepe-
MEILEHUST U CKOPO-
CTH.

CocTaBnser u, 10-
IycKasi OINOKH, pe-
IIaeT KOJIMYECTBEH-
HBIC 33/1a4H, OTHOCS-
Iuecs: K OTHOCH-
TENLHOCTH TIepeMe-
IIEHUS U CKOPOCTH.

CocCTaBIIsIET U B
OCHOBHOM, BEpHO
pelaeT KOJIM4IecT-
BEHHBIE 3a/1a4H,
OTHOCSIIINECS K
OTHOCHUTEIIBHOCTH
MepeMeIieHus 1
CKOPOCTH.

IIpaBunbHO cocTaB-
JIAET U pelIaeT Ko-
JINYECTBEHHBIE 3a-
Jla4¥, OTHOCSILIECS
K OTHOCUTENBHOCTH
NepeMeILeHUs U
CKOPOCTH.

B komn1ie ypoxa paboumne TUCTKH COOMPAIOTCS U JOOABISIOTCS B TOPT(OINO yIaIIHXCS.

Ypox 10/ Tema: 1.8. PABHOMEPHOE JIBUKEHHUE 110 OKPY KHOCTHU

[MoacrangapTol

PE3YJIbTATBI
00y4yeHHst

1.1.1. KomMmMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUYEC-
KHX U TEIUIOBBIX SBJICHHM.
1.1.2. CocTaBisieT 1 pemraer 3aaa4u (rpapuuecKue, KaueCTECH-

HBIC U KOHI/I‘ICCTBGHHHG), CBA3aHHBIC C 3aKOHAMHM MW 3aKOHO-

MEPHOCTSIMH MEXaHWYECKHX M TEIUIOBBIX SBICHUH.
1.1.3. OOBsICHAET B3aUMOCBS3b MEX/IY BEIMUYMHAMH, XapaKre-
PH3YIOLIMMH MEXaHWYECKOE M TEIIOBOE JIBIKEHIE.

e OmnuChIBaeT PaBHOMEPHOE ABUKEHUE O OKPYIHKHOCTH.
e OmpenenseT CBA3b MEXy BEIHYNHAMHU, XapaKTCPU3yIOIUMU

PaBHOMCEPHOC ABMKCHUEC IO OKPYIKHOCTH.
e (CocTaBIIsICT U peHIacT KOJNYCCTBCHHBIC U KaUCCTBCHHBIC 3a-

Jlauu, OTHOCSIUECS K PABHOMEPHOMY ABIDKEHMIO MO OKPY>KHO-
CTH.

MoTHBaI¥s MOKET OBITh OCYIIECTRIIEHA C MOMOIIBIO TEKCTa U BOTIPOCOB U3 YUEOHHKA.
Bompocsl, ¢ koTopbsIMH yuHTelib 00panaercst K Kiiaccy, MOTyT OCHOBBIBATHCSI Ha BHYTpH-
MIPEIMETHOW MHTETPAINH ¢ KypcoMm Gu3uku 7-ro kiacca (cM. dusnka 7,ctp. 22 — 27):

e Uem omIMYaeTCst CKOPOCTH Tejd MPU PaBHOMEPHOM JBIXKEHUU 110 OKPYXKHOCTH OT €r0
CKOPOCTH TIPH MPSMOJIMHEHHOM PaBHOMEPHOM JIBI)KEHHUN?

e YT0 XapakTepu3yioT Nepro/l U 4acTOTa 0OpalleHusl P PaBHOMEPHOM JIBIKCHUH 110
OKpPYKHOCTHU?
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o Kaxk omnpejensiercs OJI0KeHNE MaTEpPUATbHOM TOUKH B JTF000H MOMEHT BPEMEHHU MPU
MPSMOJIMHEHHOM PaBHOMEPHOM JBIDKCHHUHM M MPU PAaBHOMEPHOM JBHIXKCHHUH IO OKPYIKHO-
ctu?

Taxum 06paszom, hopMupyeTcs HCCieI0BaTeIbCKUI BOIPOC.

UccaenoBaTtensekuii Bonpoc: Kax onpedensiemcs noiodcenue MamepuaibHo mouku,
PABHOMEPHO OBUICYUUECS, IO OKPYICHOCIU, 8 TT0OOU MOMEHM 8peMenu?

VYuamuecs: pacnpeesnstoTes Mo IpyIaM, KOTOpbIe MOIydaroT 3aJaHue MPOYNTaTh JIaH-
HBII B yuyeOHHMKE MaTepHal M, UCIIOJIb3Ysl HAIPABIISIONINE BOIPOCH, JaHHbBIC B AWJAAKTHUC-
CKHX JIUCTKaX, MIOJITOTOBHUTH MPE3EHTALUIO:

® Ymo nazvieaiom yenom nosopoma? HMzobpasume e2o cxemamudecku u ommemovme
eOUHUYY €20 UBMEPEHUs.

® Ymo Hazviearom yenosoll ckopocmoto? Ommembme popmyny, no KOMopou e2o onpe-
oensom, u eOUHUYY e20 U3MEPEHUS.

o Ymo nasvisarom nepuodom odopawenun? Ommemovme Popmyny, no KOmopoi e2o on-
peoensom, U eOUHUYY e20 U3MEPEHUsL.

o Ymo nazvigarom yacmomoii oopawenus? Ommemome Gpopmyiny, no KOmopou e2o on-
peoensm, U eOUHUYY €20 U3MEPEHUsL.

e Umo Haszvisarom nunetinol ckopocmoto? Ommemovme Qopmyny, no KOmopou e2o onpe-
Oensiom, u eOUHULY €20 UBMEPEHUsl, d MAKIICe CXeMAMUYecKU U300pazume e20 HanpagieHue.

e Ymo Haszviealom yeHmpocmpemumenvHolM yckopenuem? Ommemvme Qopmyny, no
KOMOPOUL €20 Onpedesiion, U eOUHUYY e20 USMEPEeHUs, d MAKJ’Ce CXeMAMmUYecKu u3o0opasu-
me e2o HanpagieHue.

K matepuany, taHHOMY B y4eOHHKE 00 YTIOBOM CKOPOCTH U €IMHHIIC A
€ro M3MEPEHHS, MOXKHO 100aBUTH CIEIYIONTYI0 KOPOTKYIO HHPOPMAIIHIO: p1
Ipeononoscum, umo pasHoMepHo OBUNICYUASCS NO OKPYICHOCIU M-
mepuanbHas mouka sa epemsa t nepewina u3 mouku A 6 mouky B. 3a smo °
8peMsL paouyc-6eKmop, CoeOUHsIOwuULl Mouxy A ¢ YyeHmpom OKpyICHOCmU, &

nosepnyics Ha yeon @ (fi) (puc.1). Omnowenue yena nosopoma mamepu- 1 paa=57,3°

AbHOU MOYKU NO OKPYIHCHOCMU KO 6pEMEHU, 3d KOmopoe 3nmom noeopom

.. - [
Obln coeepuien, Hazvleaemcs y2i1060U CKOpOCmMvlo: W = ?

Ilpu pasrnomeprom 08udICeHUU NO OKPYICHOCIU Y2N08asl CKOPOCb ABNAMCA NOCINOAH-
HOU 8eU4UHOU. B mexnuxe yenosas ckopocmo 08udiceHus mena usmepaemcs uuciom ooo-
POMO8 8 eOUHUYY 8PeMeHU (3a 00HY CeKYHOY uau 3a 00Hy muHymy). Hanpumep, ckopocmu
wixkuea moromunxu 1200 o6/mun. Ckopocms epawgerus 0gueamens 1eKmpuieckoil Maco-
pyoxu 1440 o6/mun, ckopocms epaujerus maxosuxa wegpmsanozo ogucameinsi 400 o6/mun u
m.o0. Eounuyy usmepernus yeno8oi cKopocmu paod/c MONCHO BblpA3UmMs 4iic10M 000pomos
3a CeKyHOY U, HA0OOPOm, YUCIO 0OOPOMO8 3d CeKYHOY 8bIpa3umb 8 pad/c. Beiachum 3mo Ha

npumepe: ckopocms epaujeHus wikuea moaomuaxku 1200 o6/mun. Beipaszum eé 6 pad/c.

1200
CHauana onpedenum yucio 060pomos 3a cekyHoy: N = Ve 20. Ixue 3a épems noato-

20 obopoma nosopauugaemcs Ha y2oi 360°, umo 6 8ot ouepedb NPUEOOUM K MoMy, Ymo

yeon nosopoma 6ydem pasen: @ = 21 paja X 20 = 40w pag,
40mpax 40x3,14pajg

azl

Yenosas ckopocme wikuea 6yoem.: w = 125,6 pT'
Ha ocHoBe TeopeTumeckoro Marepuaia BbIMOJIHIETCS HCclenoBanue «MoxeTe i 10-
Ka3atb?» u3 0Jioka E yueOnuka. Ydarmmecs BBIMOIHAIOT 3TO UCCIEI0BaHNE HA KOMITBIOTE-
pe (B KIaccax ¢ TeXHUUYCCKHM OCHAIICHUEM C TIOMOIIBIO 3JICKTPOHHOM f0cKn). O0Cyx)e-

HUEC UCCICTOBAaHUA MOXKET IIPOBOAUTHCA HA OCHOBE HpI/IBeJIéHHLIX BOIIPOCOB.
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3amanne u3 pagena «4To Bl y3HAIH?» MOXKET OBITH BBIITOJHEHO C MTOMOIIBIO TAOIHIIB.

S.s Kniouegvle crnosa Onpeoenenue
1 | yeon nosopoma

2 | yenosas ckopocmb

3 | aumelinas ckopocmo

4 | yenmpocmpemumenvroe ycKkopenue

5 | nepuod obpawenus

6 | wacmoma obpawenus

Jnst caMOCTOSITEBHOTO OLIEHUBAHNS YUCHUKAaMH MPUOOPETEHHBIX 3HAHUN BBITIOTHSACT-
cs 3amanue u3 pasnena «IIposepsTe cBoM 3HaHUAY». CocTaBieHHE KapThl MOHATHH «PaBHO-
MEpPHOTO JBIKEHHS 110 OKPY’KHOCTH)» MOKET BBI3BATh MHTEPEC YUAITHXCS.

Dnekmponnsie pecypcol:
1. https://www.youtube.com/watch?v=IfXgXQJKtgo

2. http://portal.edu.az/lessons/az/physics/Chevre_uzre_hereket/lo/uc_p5 1009.html

OHeHHBaHI/Ie. CrencHb JOCTHKCHUA LCIIN O6y‘leHI/I$[ MOXXHO YCTAHOBUTb Ha OCHOBC IIpU-
BEJIEHHBIX HUKE KPUTCPUCB (OHI/ICEIHI/IG, OIMpeAC/ICHUC, COCTABJICHUC U PCHICHUC 3az[aq).

Kp. I ypoBens IT ypoBenn III ypoBens IV ypoBenn
g |3arpymmsiercs npu | lonyckas omuOku, |B ocHoBHOM, BepHO |[IpaBuibHO onuchI-
5 |omucaHuu paBHOMEp- | OMKCHIBAET PABHO- | OIMCHIBACT PABHO- |BAET PABHOMEPHOE
E HOTO JIBWDKCHHUS [0 | MEpHOE JBIDKCHHE | MEPHOE JBIKCHHE | IBHIKCHHE IO OK-
O | OKPYXHOCTH. 10 OKPY>KHOCTH. 0 OKPYXKHOCTH. | PYXKHOCTH.
Satpyansercs B on- | C momoripto yuute- |B ocHoBHOM, BepHO | B TouHOCTH OmIpe-
S |penmeneHuu cBA3M Me- |1 ONpeEseT OTPEJICNISACT CBA3b | ICNSACT CBSA3b MEIK-
E Ky BETHIHHAMH, CBSI3b MEXK/Iy BEJIH- |MEXK/Iy BEIHYHHA- |y BEIHYHHAMH,
g |XapaxkTepH3yIOIMMH |4YMHAMH, XapaKTe- |MH, XapaKTepPHU3YIO- | XapaKTepU3YIOLH1-
% pPABHOMEPHOE [IBH- | pH3YIOLIMMH PAaBHO- | LIMMH PABHOMEP- | MH PaBHOMEPHOE
O |KeHHe IO OKPYXKHO- |MEPHOE IBIKCHHE |HOE JABWKCHHUE 0 | IBHIKCHHE 10 OK-
CTH. 10 OKPY>KHOCTH. OKPY>KHOCTH. PYKHOCTH.
He moxer cocra- | CocraiseT U ¢ mo- |CocTaBisieT u B CaMOoCTOSTEIILHO
JATh ¥ PeIlaTh KO- | MOIIBIO YYHUTENS Pe- | OCHOBHOM, BEPHO | COCTABIISCT U
= 5 |IMYECTBEHHBIE U Ka- |IIAET KOJIMYECTBEH- | pENIaeT HPABHIIEHO peliaeT
E % YECTBEHHBIC 33/1a4M, |HBIC U KAYECTBCH- |KOJMYECTBEHHBIC U | KOJIMHECCTBEHHbIC 1
S o |OTHOCSIMECS K paB- | HBIE 33/1a4M, OTHO- | KAYECTBEHHBIE KaueCTBEHHbIC
QE % HOMEPHOMY JIBHXKC- | CAIIMECS K paBHO- | 3ajaqn, 3a7a4H,
Q I |HHMIO 110 OKPY/KHO- | MEPHOMY JIBIKE- _ | OTHOCSIIMECS K OTHOCSIIIIHECS K
O 28 |crm HHIO TI0 PaBHOMEPHOMY PaBHOMEPHOMY
OKPY>KHOCTH. JIBHYKCHHIO TI0 JIBHYKCHHIO 110
OKPY>KHOCTH. OKPY>KHOCTH.

B KOHIIC YpOKa pa60qI/Ie JINCTKH COGI/IpaIOTCﬂ u Z[O6aBJ'I${IOTC$I B HOpT(l)OJ'H/IO yJyammxcs.

Ypox 11/ Tema: PEIHHEHUSA 3AJAYHN

BosmoskHo pemenne 3amganuii 1.13 — 1.20 n3 610Ka 3a1aHuiA, OTHOCSIINXCS K pa3elny,
aTaloke 3a1ad TAKOro JKe THIIA.
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Ypok 12 / OBPA3IbI 3A IAHMIA JJ151 MAJIOTO
CYMMATHUBHOT'O OIIEHUBAHMS

1. Kakoit (mn kakue) u3 rpaduKoB HE MOKET BBIPA3UTh 3aBUCHMOCTB ITyTH OT BPEMEHH?

1 2 IS/ 14// K
oj\;/—‘: oJF'LT ol T ol ¥ ol \ :

A)lu3 B)lud4 C)1,3u4 D)2u5 E)2,4us

2. Ha o0pr9HOM NHCTE B KIETKY H300paKeHa cXxeMa TPaeKTOpUr

MaTepualIbHOM TOUKHU. YeMy paBeH MOyJIb [IEPEMEILEHUS

MaTepHaIIbHON TOUKH LA
A) ~ 4,031 cM "prd
r

B)= 2,35cMm

0)3,5cm A

D)2 cm
E) 16,5 cm

3. UeMy paBHBI IPOCKIMN BEKTOpA b ua KOOPJIMHATHBIE OCH 0X U 0Y?
A) b, = —bcosp; b, = bsinf

B) by = bsinf; b, = —bcosf

C) by = —bsinf; b, = bcosp

D) b, = bcosB; b, = bsinf

E) b, = bcosp; b, = —bsinf

4. YeMy paBHBI TIPOCKIIMU BEKTOPA d HA KOOPIMHATHEIE OCH 0X U 0Y?
A) ay = —acosa; a, = asina

B) a, = asina; a,, = —acosa
C) ay = —asina; a,, = acosa
D) a, = acosa; a, = asina

E) ay = acosa; a, = —asina

5. Kakue B3anMOCBS3b CIIpaBEAJIUBBI ISl IPSIMOJIMHEHHOTO PABHOMEPHOTO M IPSMOJIMHEN-
HOTO PaBHOYCKOPEHHETO JIBHKCHNUSA?

Ipamonunetinoe Ipamonunetinoe

pasHomepHoe PABHOYCKOPEHHOE
O0BUIICEHUSL OBUIICEHUS
A) a = const D = const;
B) D = const a = const;
0) v = const D = const;
D) D = const a = const;
E) a = const a = const



6. Kakoe OTHOIIEHHMS CIIPABEIUBO AT MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO U paBHO3a-
MEJUIEHHOTO JIBHKCHUS?

Ipamonunetinoe Ipamonunetinoe
PABHOYCKOPEHHOe pasHozameoneHnoe
0BUIICEHUSL 08uUdICeHUs.
A) a = const U = const;
B) D = const d = const;
) D = const D = const;
D) v = const a = const;
E) a = const d = const.

7. YTOo IpUHATO B KAUECTBE CUCTEMA OTCUETA IS JaHHBIX SIBJICHUN?

1 — Y4eHuK OBIKETCS CO CKOPOCTHI0 4 KM/4.

2 — Crroapzecca 1maraet ¢ CKopocTbio 1 m/c.

3 — CkopocTh BpaieHus 3emitn 29 km/c.

A) 1- 3emust; 2- Crroapaecca; 3- Comane  B) 1- 3emuns; 2- 3emis; 3- 3emus
C) 1- 3emuir; 2- Camorner; 3- Comanie D) 1- 3emust; 2- Camorner; 3- Semis
E) 1- Yuenux; 2- Ctroapaecca; 3- 3emis

8. MatepuanbHast TOUKa TIEPeMECTHIICS ¢ TOUKU L Ha Touky M, a OTTy/1a BEpHYJICS K TOUKE
N. Omnpezenute MOYIIb IEPEMEIEHHS ¥ TYTh MATEPUATLHON TOYKH.
A)1,5cem;6,5¢cm B)2,5¢cm; 7,5 cm L H i
C)1,5em;1,5em D) 2,5¢eM; 2,5 cm 3 0 11352 3 4
E) 1,5 eMm; 2,5 cm

X, CM

9. Ha pucynke n3o0paxeH rpaduku 3aBUCHMOCTH KOOPAUHATA OT BpeMeHu. Onpenenute:
1 — kakoii rpa)MK COOTBETCTBYET JABMKEHHIO TeJla B HAIIPABJICHHH OCH X?
2 — KaKo# rpadk COOTBETCTBYET ABMKEHUIO Tella HAIPAaBJICHUH, TIPOTHBOIIOIOKHOM OcH X?

*t a “t b * c *y d
& t
& t g t
Y t

A) I- monvro a; 2- moavko d B)l-au b; 2-cud Cy I-monvko ¢; 2=aud
D)Il-buc 2-aud E) I-a, buc,; 2- monvko d

x. kmi
10. [IpencrariieH rpagyik 3aBUCHMOCTH KOOPAWHATA OT BPEMEHH JIIS 80
aBTOMOOWJISL M BEJIOCUTICINICTA, HAYABIIUE JBIKCHNAE OTHOBPEMEHHO
HaBcTpeuy Apyr apyry. Onpeaenure: 60

1- uBet rpaduka 3aBUCUMOCTH KOOPJHHAT OT BPEMEHH aBTOMOOHJIS; 55

2- paccTosiHUE, MPOEXAaBIIHNH 10 BETPEeYH aBTOMOOMIIS 1 401

BEJIOCUIIE/INCTA 20+

A) 1- kpacHbIii; 2- aBTOMOOMIL 40 kv, Bemocuneuet 15 km

B) 1- kpacHsrif; 2- aBromo0mms 40 kv, Benmocunenuct 40 km 0 1 2 3 tsaat

C) 1- 3enensrif; 2- aBroMoOmis 40 kM, Bemocunemuer 15 km
D) 1= genensrit; 2- aBTomo6mnp 40 km, Benocuneauct 40 km
E) 1- kpacHusrif; 2- apromobune 80 km, Benocuneaunct 55 km
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11. JIBrKkeHus Ieimexoaa 1 MOTOLMKIIMCTA 3aJaHbl YPaBHCHUSIMHU, COOTBETCTBEHHO
x =45 =2t ux = 9 + 16t. Onpenenuty BpeMs UX BCTPEUN.
A)8c B)9¢c C)2c¢c D)4c E)l6c

12. ABTOMOGWIL HAaYas ABMKEHHE C YCKOPEHUeM paBHBIM 1,4 M/c?. OnpesieauTe ero cko-
pocTh uepe3 2 MuH.
A)0,7m/c B)28m/c C)168m/c D)28m/c E)168wm/c

13. Bo cKOJIBKO pa3 MepHo BPAIEHHUS 9aCOBOM CTPESIKH 9acOB GOJIBIIE TTeprHo/Ia BPAICHISI
CEKYHIHOM CTpenku?

A)720 B)1080 C)12 D)24 E)360

14. Onpeienute HEHTPOCTPEMHTEIBHOE YCKOPEHHE MAaTePUaIbHON TOUYKU JBIKYIICHCS 10
OKpPY>KHOCTH paanycoM | M ¢ yriioBoi ckopocThio 12 pas/c.
A)12m/c? B)1m/c? C)144m/c? D)288m/c> E)240m/c?

u,M/c A
15. Ha pucynke nzo0paxkeH rpaduk 3aBUCHIMOCTH TPOCKITHN 801
CKOpPOCTH MaTepHaIbHON TOUKH OT BpeMeHu. Kakoi
MyTh IPOXOJIMIJI MaTepHaIbHast Touka 3a 12 cexyHna?
A)80m B)640m C)960m D)6,6M E)320m
0

4 8 12tc
16. OmpenenuTh CKOPOCTH TeNa Yepe3 4 ¢ TocIIe TOro, Kak ero OpOCHIIN BEPTUKAIHHO B

BEPX CO CKOPOCTBIO 58 M/C (COMpOTHBIEHNE BO3LyXa HE yUHTHIBATh, g = 10 M/c?).
A)42wm/c B)1,45m/c C)29m/c D)18wm/c E)14,5m/c

17. Kak u3MeHHTCS BBICOTa MOABEMA Tela OPOLIEHHOIO BEPTHKAIBLHO BBEPX IIPH YBEIHYC-
HUH HA9aJIBHON CKOPOCTH B 5 pa3?

A) He mamennrcs  B) YBemnunres B 5 paz  C) YMensmutes B 5 pa3

D) YBemnunres B 25 pa3 E) YMensmutces B 25 pas

18. ®dnoneToBsIit aBTOMOOMIIb CTOMT HETIOABMKHBIM OTHOCHTEIBHO 3emiin. Kpactbrii u cu-
HUI aBTOMOOWJIM JBIKYTCS B OJTHOM HAIPaBICHUHU C OAMHAKOBOI CKOPOCThI0. Eciu Teno
OTCYeTa SIBISICTCS CHHUI aBTOMOOWIIB, TO KAKOE TPE/IIOJIOKEHNE BEpPHO?

Lo
g s
1 1 t e e —

A) ®uoseToBBII aBTOMOOMIIb ABMKETES BIEBO, KPACHBIM — CTOMT HETIOABHKHBIM
B) ®uoneToBsit aBTOMOOHIB ABWKETCSI HANIPABO, KPACHBIM — CTOMT HEMOABHKHBIM
C) ®uoneToBbIit aBTOMOOWIIb CTONT HETOABIKHBIM, KPACHBIN — JIBIXKETCS HAIIPABO
D) ®uoneToBblif aBTOMOOMIIb IBHKETCS HAITPABO, KPACHBIH — ABMKETCS HAIIPABO
E) ®unoneroBslii aBTOMOOMIIE JIBUKETCS BIICBO, KPACHBIN — JIBIKETCSI HAIIPABO

67



19. ®uoneToBsIil aBTOMOOWIIH CTOUT HETIOABIKHBIM OTHOCHTEIhHO 3emiu. KpacHsrii u cu-
HUI aBTOMOOWIIH JBIDKYTCS C OAMHAKOBOH CKOPOCTBIO HaBcTpeuy Apyr Apyry. Eciu teno otc-

4eTa ABJIAETCSA KPACHBIA aBTOMOOMIIb, TO KAKOE IPEIIOI0KEHHE BEPHO?
1,

c
———— T

A) ®uoneToBbIif aBTOMOOWIIb IBUKETCS BIIEBO, KPACHBIH — CTOUT HETOABUKHBIM
B) ®uoneToBbIi aBTOMOOMIIB ABIKETCS HAIPABO, KPACHBIA — CTOUT HETIOJBIKHBIM
C) ®uoneToBslit aBTOMOOWIb CTOUT HEMOJBHKHBIM, KPACHBIN — IBIXKETCS HAIIPABO
D) ®uonetoBslit aBTOMOOMIIB IBHKETCS HANIPABO, KPACHBIN — IBMKETCS HAIIPABO
E) ®uoneroBblii aBTOMOOMIIb IBUIKETCS BIICBO, KPACHBIN — JIBHXKETCSI HAMIPABO

20. Kak Ha3bIBaeTCs JABWKCHUC TECJIa, IIPU KOTOPOM BCE €0 TOYKU JABUKYTCA OI[I/IHaKOBO?

A) MEXaHHYECKOE JIBUK. B) xonebarenpHoe apmk. C) IBUXK. IO OKPYKHOCTH
D) xpuBOMHHEHHOE TBIIK. E) moctymarensHOE ABIIK.
OTBeThI:

1 2 3 4 20

W
=N
-
0
©
—_
=]
—
=
—
S
—
w
—
~
-
w
v
=N
<
=
.
&0
—
©

D |A |[E D |[B |E cC |[B |[D |A |[C |[E |A |C |B |[D [B |B |[D |E
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MABA 2

OCHOBbBI IUHAMUKHU

[HOACTAHIAPTEI, PEAJIM3YEMBIE B I'JTABE

1.1.1. KoMMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTH MEXAHUYECKUX U TEIUIOBBIX SBICHUM.
1.1.2. CocraBusier u pemaeT 3amgadu (rpaduyeckre, Ka4eCTBEHHBIC W KOJIMYCCTBCH-
HBIC), CBSI3aHHBIC C 3aKOHAMH W 3aKOHOMEPHOCTSIMA MEXAHHYCCKHX W TEIUIOBBIX
SIBIICHUH.

1.1.3. OOBSICHSIET COOTHOIICHNS MEX/y BEITMYNHAMHE, XapaKTEPU3YIOIINMHA MEXaHNIEC-
KO€ M TEIIOBOE JIBHKCHHE.

1.1.4. Jlenaet mpe3eHTaX O TPUMEHEHUH MEXaHHYECKUX M TETUIOBBIX SBICHUH.

2.2.1. OnieHUBaeT poJIb B3aMMOICHCTBHS MEXIY TeaMH M MX YaCTUIIAMHU B CBSI3aHHBIX
CHCTEMaX MPUPOIBI.

2.2.2. Pemiaet 3a1a4n, OTHOCSIIUECS K B3aUMOJCUCTBUIO MEXIY TeJaMU U UX YacTH-
[[aMH B CBI3aHHLIX CHCTEMAaX.

3.1.1. IIpoBepsieT 3KCIEPUMEHTAIBHBIMA METOJaMHU 3aKOHBI MEXAHHUYCCKUX M TEIUIO-
BBIX SIBIICHUH M MPEICTABISET UX PE3YIbTATHL

OBHIEE KOJIMYECTBO YACOB I10 I'JTABE: 12 yacoB
MAJIOE CYMMATHUBHOE OHEHMBAHHME: 1 gac
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Ypox 13/ Tema: 2.1. OCHOBHAS 3ATAYA THUHAMUKH.
CUJIA. PABHOAENUCTBYIOLAS CHUJIA. MACCA

1.1.1. KomMMeHTHpYyeT 3aKOHBI i 3aKOHOMEPHOCTH MEXaHUYECKUX

Y TEIUIOBBIX SIBJICHUH.

1.1.2. CocraBusieT u pemiaer 3a1aun (rpaguyeckne, KaueCTBEHHbIE
IMoacTangapThl 1 KOJIMYECTBEHHBIE), CBS3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMH

MEXaHUYECKUX M TEIJIOBBIX SIBICHHUH.

1.1.3. OOBsICHSIET B3aMMOCBS3b MEXK/y BEIMUUHAMHE, XapaKTePH3y-

IOIIMMH MEXaHNIECKOE M TETIIOBOE JIBHXKEHHE.

e KoMMeHTHpYEeT OCHOBHYIO 3a7jauy JUHAMHUKH.

e OOBscHAET GU3UIECKUN CMBICT MOHATHH «CHUIa» U «PaBHOJCHC-
TBYIOILAsl CHIIa.

e CocTaBIsieT U pelaeT 3aJaull Pa3InyHOro XapakTepa o omnpere-
JICHUIO PABHOJCHCTBYIOLIEH CUIIbI

PE3YJIbTATHBI
o0y4eHust

MoTtuBanusi MOXKET OBITH peajn30BaHa HAa OCHOBE 3HAHMH M yMEHHH YydJalluxcs,
MPUOOPETEHHBIX U3 KYPCOB (PU3MKH 6-T0 M 7-TO KJIACCOB U CO3/1aHMEM BHYTPHIIPEAMETHOU
MHTETPALUK C MaTepHalaMH 3THX KypcoB. OOCyKJeHHE MaTepHalloB y4eOHHKA MOKHO
PaCIIUPUTH C HOMOIIBIO CIEAYIOIIAX BOIPOCOB!

o Ha kakoii Borpoc B pa3zene «KnaemaTrkay MOKHO HAWTH OTBET, a Ha KaKOi OTBeTa HeT?

e [lpuBemure mMpUMepbl BO3HMKHOBEHHS ABIDKEHMSI KaKOTO-JIMOO Tela B PE3ysbTaTe €ro
B3aUMOJICHCTBUS C IPYTUMH TEIAMU.

e [IpuBeaure npumepsl U3MEHEHUS CKOPOCTEN TEII B PE3YJIBTATE UX B3aUMOJCHCTBUSL.

e JlpuBemure mpuMepsl M3MEHEHUS (OPMBI Tella B PE3yJbTare €ro B3aMMOACHCTBHS C
JIPyTUM TEJIOM.

o K 13yueHHUIO 4ero CBOIUTCS OIIPE/ICNICHUE CHITbI B3aUMOICHCTBHS MEKTY TelIaMu?

UroOb! HAMPaBUThH yYalUXCA Ha MOUCK IPABUIBHBIX MPEATION0KEHUH eIeco00pa3Ho
IIPOAEMOHCTPUPOBATh COOTBETCTBYIOLIYI0 aHUMalUi0 «lIpuunHHO-ClIeACTBEHHAS (CBSI3b
SBIICHUI» 13 yueOHMKa «Pu3uka mynsruMeana» (I auck). BeraBuHyThIE HMU TpeAIIONoxKe-
HUSI 3aIHCBIBAIOTCS Ha JOCKE, M IOCTENEHHO (POPMUPYIOTCS HCCIIEI0BATEILCKIE BOIIPOCHI.

HcciegoBaTesibecKie BOIPOChl: Kakue nputunto - ciedcmeentile ceasumexncoy sene-
HUAMU 8b1 Modceme ykazamb? Kak moocno onpedenumv, 6 pesyibmaime 0elicnisus KaKou
CUbL MENI0 UBMEHUNIO C80I0 CKOPOCHIb, eCU HA MeN0 00OHOBPEMENHO OeUCmEYIOm HeCKONb-
Ko cun?

Jisa BemonHeHus «lccnenoBaHusy Kiacce NEAUTCS Ha TPYHIbl. 3aMeHssl ASHCTBHS ABYX
CHJI, PACTATHBAIOIINX YNPYTYIO TPYXHHY, ACHCTBUEM OJHOM, OHH MPHOOPETAIOT yMEHHE
IIPAKTUYECKH ONPENENATh PABHOIEHCTBYIOIIYIO CHILY.

Pexomenoauus. Eciu uucio Habopos 0/ist bINOIHEHUs UCCIe008AHUsL HeOOCMAMOYHO,
MO OHO BbLINOJHAENICS YUUMENemM ¢ npusiedeiuemM HeCKOabKUX Y4eHUK08 (N0 Y4eHUKy u3 Ka-
HcOOU epynnsi).

[Tocne obcyskaeHus pe3ysIbTaToOR HCCIASIOBAHMS TPYIIaM IOpyvaeTcs MOAr0TOBKa Tpe-
3€HTAllUM Ha OCHOBE TEOPETUYECKOro Marepuana u3 0oka C, UCHOIb3ys NPUBEIEHHBIN
HIDKE TUIaH:

o Onpeodenenue « OcHo8HOI 3004l OUHAMUKUY.
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o «Pagnooelicmeyiowas cunay: ClodceHue 6eKmopoa Cuibl, onpeoeienue Mooy pas-
HoOeticmeyrowell 08yX CUJl, HANPABIEHHbIX NOO YelomM Opye K Opyey — npumeHeHue meope-
Mbl KOCUHYCOB.

® Buisicnenue cesa3u mexcoy YCKopeHuem mena u e20 Maccol.

o 3agucumocms GenUUUNbL USMEHEHUSL CKOPOCIU Meld Om 8peMeHU €20 83auMOo0elicn-
U5l C OpyeUMU Meiamu — NOHAmMuUe 00 UMNYIbCe CULbL.

JUis mpe3eHTanuu KakJJoi Tpymie NpeJocTaBiseTcst 2 — 3 MUHYTHL.

Ha »srane «TBopdeckoe npuMEeHEHHE)» BBIIONHACTCS HccienoBanne «OmnpeaeneHue
Macce (6J10k D). Bo Bpemst 3TOro uccienoBanns yyamuecst pacuIupsioT CBOU TTO3HAHHS O
MOHSITHHU «3TAJIOH MACChI», MPUOOPETAIOT YMEHHUE OITPECICHHUS MacChl 0€3 BECOB.

Mudgpghepenyuposannoe odyuenue. B kiaccax, 20e 60IbUUHCMEO COCMABIAIOM Yud-
wuecs ¢ 00WUM HUSKUM YPOBHEM YCEOCHUS 3HAHUU U YYaAuuecs ¢ 02panuieHHbIMU usuye-
CKUMU 803MOHCHOCIAMU, OOCTNAMOYHO BbINOIHEHUS OOHO20 U3 BbIUIEYKAZAHHBIX UCCTE00-
BAHUIL.

Dnexmponnwle pecypcol:
1.http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4_1025.html
2.http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4t _1025.html
3.https://www.youtube.com/watch?v=AF3TUmKeQi4
4.https://www.youtube.com/watch?v=Ncn2LHYy Yms&list=PLndKIRyi2Ro6p zGtSfJ9IXr4s4
gOXN6LJ

OuenuBanne. CTerneHp JOCTHKEHUS LIeJIM 00yUEHHsI yCTaHABINBACTCS] HA OCHOBE TIPH-
BeIEHHBIX HIKE KPUTEPUEB (KOMMEHTHPOBAaHHE, 00BICHEHHE, COCTABICHUE U PELICHHE 3a-

Jaq).
Kp. I ypoBennb II ypoBeHb 111 ypoBeHb IV ypoBenb
é o |Hesepno kommeH- | C nomounsto yunte- | B ocHoBHOM BepHO |[IpaBuibHO KOM-
= £ |TMpYeT OCHOBHYIO |JIs KOMMEHTHPYET —|KOMMEHTHDPYET OC- | MEHTUPYET OCHOBS
§ § 3a/jauy IMHAMUKH. |OCHOBHYIO 33/lady |HOBHYIO 3aJa4y HYIO 33Ja4y
S = JTMHAMHKH. JTIMHAMHKH. JUHAMHKH.
o |HesepHo obObsichsi- | C momorbto yuute- | B ocHoBHOM BepHO | [TpaBriibHO 00bsic-
E |er Qpusnueckuit 7151 00BsICHACT (PH3H- | 00bACHACT pr3ndye- | HiAeT (PU3NICCKUN
2 | cMBICH TOHATUHI YECKHUU CMBICII IO0- | CKMI CMBICTI IMOHS- | CMBICI TIOHSITHI
% «CUJa» U «PaBHO- |HATHUH «CHUIa» U THR «CHJIa» U «PAB- | «CHJIA» U «PaBHO-
8 JICWCTBYIOIIAs CU- |«PAaBHOJAECUCTBYIO- |HOJEHCTBYIOIIAS JIEUCTBYIONIAS CH-
Jay. 1ast CUJIay. CUIIay. nay.
= B Hesepno cocrans- | C nomouisto yunute- |B ocHOBHOM BepHO |BepHo cocTtaBnser
© § |CT M peIliacT 3a/1a- | /15 COCTABISACT M PC- | COCTABIET M Pe- | M PEIIAcT 3a7a1H
T § |4M PasIMYHOIO Xa- |IIACT 33Ja4H pa3- | IIAeT 3a[a4K pas- | PasiMYHOrO XapaK-
g% E PakKTepa 110 ompe- | IMIHOTO XapaKTepa | AMMHOIO XapakTepa | Tepa Mo Onpezerte-
& & |HCNCHUIO PaBHO- |10 OMPEHCNCHUIO | |10 ONPEACICHUIO | HUIO PABHOICHCT-
3 i JICHCTBYIOILEH CH- panHo;(eP”ICTBy}o- panHoz[eﬁCTBy}o— BYIOLIEH CHJIBI.
JBL. e CHUIBL Il CUJIBL

B koHIIe ypoka paboumne JuCcTKA COOUPAIOTCS U T00aBISIOTCA B IOPT(HOINO yUaIIuXCA.
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Ypox 14 / Tema: 2.2. IBUZKEHUE 11O UHEPLIUN:
I3AKOH HBIOTOHA

1.1.1. KoMMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUYECKUX
Y TEIUIOBBIX SIBJICHUH.
1.1.2. CocraBusietT u pemiaer 3a1aun (rpaguyeckne, KaueCTBEHHbIE
IoacrangapThl 1 KOJIMYECTBEHHBIE), CBS3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMH
MEXaHWYECKUX M TEIJIOBBIX SIBICHHUH.
1.1.3. OOBsiCHSIET B3aUMOCBS3b MEXKAy BEIMYMHAMH, XapaKTepH-
3YIOIIMMH MEXaHUYECKOE 1 TEIUIOBOE ABHKEHHUE.
e OOBbsICHSIET IPUYMHBI COCTOSIHUS ITOKOSI TEJIa M €0 NPSIMOJIMHEN-
HOT'O PAaBHOMEPHOT'O JIBU)KEHHSI.
o KoMMEHTHpYET MOHATHE «MHEPIUAIbHAsI CHCTEMa OTCUYETay.
e CocraBiisieT U penlaeT 3aJauk pa3iIMyHoOro Xapakrepa 1o npume-
HEHHUIO TIepBoro 3akoHa HrroToHa.

PE3YJIbTATHBI
o0y4eHust

Dtan MOTHBALUK PEKOMEHIYETCSl MOCTPOUTh HA ONUCAHUM SIBJICHUH, MPUBEIEHHBIX B
yueOHUKE U SIBJICHHI, BCTPEUAIOIIUXCS B TIOBCEAHEBHON KHU3HHU, U MOUCKA OTBETOB HA CO-
OTBETCTBYIOILINE BOIPOCH! U3 yueOHHKA.

UccienoBaTenbekuii Bonmpoc: [louemy meno npooonscaem c80é€ dgudicenue nocie
npexpaujerust 0eticmaus Ha He2o Opyeux men?

[Ipearnosnoxenust, BbIABUHYTHIC YYAIIMMHUCS, BBICIYIIMBAIOTCS, U CaMble MHTEPECHbIC
OTMEUAIOTCs Ha JIOCKE.

VYuutenb GopMUpPYET IPYIIIbI Ui BBIMOIHEHUs] uccienoBanus «llouemy coBepileHbI
pas3iInuHbIe MepEMEIIECHH?», B TPOIIECCE BHIMOJIHEHHS KOTOPOTO yUalrecs: HaOJ01atoT:

— MIAPHK, JBMKYIIUHCS 10 HAKJIOHHOM MIOCKOCTH, MEPEeXosi Ha TOPU3OHTAIBHYIO TO-
BEPXHOCTH, MOKPBITYIO HAX/IAUHON OyMaroii, COBepIlaeT MEHbIIIee MePEMEIICHUE, YeM TPH
JIBIDKEHUH 110 IOBEPXHOCTH 0€3 HaKIa4HOU OyMaru;

— MIApHK, KaTAIIMHACS MO HAaKJIOHHOM IUIOCKOCTH, TIEPEX0/s Ha TOPHU30HTAIBHYIO IIO-
BEPXHOCTh, MOKPBITYIO CTEKIIOM, COBEpIIAeT OOJblee MepeMeNIeHNE, YeM MPH JABHKSHUN
0 TIOBEPXHOCTH 0€3 CTEKIIA.

VYuamuecss BBISICHSIOT NMPUYMHY COBEPIICHHMS MIAPHKOM, ABHXKYIIUMCS € OJHHAKOBOH
CKOPOCTBIO, PA3JIMYHBIX MEPEMENICHHH NPU ero B3aUMOJICHCTBUH C Pa3jiMuHBIMH MOBEPX-
HOCTSIMHU: TIPH JIBWKEHHUHU [0 HAKIAYHOW Oymare cuia TpeHHs: O0JIbIIe, YeM B IPYTUX CITy-
qasix.

Pexomendyemces. Omo uccie008anue MONCHO SbINOIHUMb ¢ NOMOUWBIO YUPPOE02o 060~
pyoosanus Labdisk.

(http://musabiqe.az/archive/author.php?arrFilter 159=3678868925&set_filter=2%D0%
9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D1%8C)

3HAKOMCTBO C TEOPETHYECKUM MATEPUAIOM YPOKa COMPOBOXKIACTCS BBIMOTHEHUEM
uccnenoBanus: «Kakue cuibl ypaBHOBEIINBAIOT JCUCTBUs ApYT apyra?» Ha ocHoBe ycio-
BUSI 3a1a4M, IPUBEIEHHON B MCCIICIOBAHNY, yUallluecs ONpeelsioT U CXeMaTHYECKH H30-
OpakaroT MO OTACTBHOCTH CHIIBI, C KOTOPBIMHU TeJla B3aMMOJACHCTBYIOT MEXIy co0o0il (0T-
MEUaeTCsi, YTO JUTSL IPOCTOTHI H300PAKEHHS TOUKOM TPHIOKEHUSI BCEX CHII MPHUHSAT HEHTP
TSOHKECTH TENa):
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['pynmibl MpeACTaBIAIOT MPE3CHTALUH, MOCIe 00CYKICHUS KOTOPBIX TMOJNYYEHHBIC pe-
3YyJIbTaThl CPABHUBAIOTCA C BHIIBUHYTBIMH 10 UCCICAOBAHUA MPCATTOTOKCHUAMU.

Ipenaaraemble Tadaunbl 1 cxemsbl. Ha stamne «TBopUeckoe npuMEHEHHE» yYaIuecs
MOTYT BBIMOJHUTE 3aaHue 13 6J10Ka D 1 3a00IHUT HIKESIPUBEACHHYIO TAONHUILY:

Jnst coznanus
OJIMHAKOBBIX yC-
JIOBUM K HYKHE-
MY U BEpXHEMY
KpIOYKaM TpH-
BS3BIBAIOT HUT-
KA OJMHAKOBOU
JTUHBI

Kaxkast HUTH 000pBETCS, €CITH pe3-
KO MOTSIHYTb BHU3 pyuKy? Iloue-
My?

Kaxkast HUTH 000pBETCSI, eciun
MEJICHHO TSHYTh PYyYKY BHH3?
[Touemy?

. 5

|

Otset: Ecnu pe3ko NoTsHyTh
BHU3 HIDKHIOIO HUTb, 1€HCTBYIO-
iast Ha Heé cuja 32 OUeHb KOPOT-
KO€ BpPeMsI IOCTUTACT MPEACIIbHO-
IO 3HAYEHUS CUJIbl HATSKCHUS
3TOM HUTHU. B pe3ysbrare 3a Takoe
KOPOTKO€ BPeMsI TSKEIIbIN 111-
JIMHAP HE YCIIEBAET II0ACHCTBO-
BaTh Ha BEPXHIOK HUTh C CUIION,
JIOCTaTOYHOM 17151 €€ pa3phiBa.

Oreer: IIpo NIOCTENIEHHOM yBe-
JINYEHNUH CUIIbI, IEHCTBYIOIIECH
HA HIKHIOIO HUTb, CUJIA, JieiicT-
BYIOII[asl HA BEPXHIOIO HUTh, ObI-
CTpee TOCTUTAeT MPENENbHOrO
3Ha4YEHUs €€ HaTSHKEHUs, KOTO-
pasi paBHa CyMMe€ CHJIbl HaTsIXkKe-
HUSI BEPXHEH HUTHU U Beca IH-
JUHJIA.
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B pazzgene «CBspkuTe ¢ IOBCEIHEBHON JKU3HBIO» yJaIIMecss HAXOAT OTBETHI HAa BOIPO-
Cbl 00 N300paXKEHHOM B 3TOM pasjeie HUPKOBOM HoMmepe. [loueMy cuiad B IUpKe BBIIOJ-
HsieT Tproku 0e3 Tpyna? Ho dero on ouens Gontces?

Omeem. B pesynvmame Oelicmeus maxiceio2o Moioma Ha meno 4eioeekd, Ha epyou
KOMOPO20 JIeXHCUM HAKOBAIbHA, DOIbUIAS MAcca (NeNo YenoseKa + maxcenas HaKo8aIbHs)
npuobpemaem ouenv manoe yckoperue. Hebonvuioe usmenenue ckopocmu HaKo8aIbHu He
spedum 300posvio amaema. Ho eciu 6 Mmomenm yoapa HAKOBAIbHs HAYHEM COCKAIb3bl6amb
¢ epyou amnema, mo yoap monoma 6yoem 60abuie USMEHAMb e20 CKOPOCIb U OH MOXMCem
cnomams pebpa amiema.

Dnexmpounsle pecypcol:

1. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4_1025.html
2. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4t_1025.html
3. https://www.youtube.com/watch?v=AF3TUmKeQi4
OuennBanne. CTEEHb JOCTIDKCHHS [IETM OOYUCHHUSI yCTAHABIMBACTCSI HA OCHOBE MPH-
BEIEHHBIX HIKE KpUTEpUEB (00bICHEHHE, KOMMEHTHPOBAHHE, COCTABICHUE U PEIICHHE 3a-

Iaq).
Kp. I ypoBenn IT ypoBenn I1I ypoBeHns IV ypoBens
HeBepno 00bsicus- |C moMompio yun- | B ocHOBHOM BepHO | BepHo 06bsicHseT

Q

= |eT MPUHYUHBI CO- TeIist OObSCHSCT OOBSCHSCT MPUYH- | IPUIUHBI COCTOS-

O  |crosHust mokosi u | IPHHHMHBL COCTOMN™ |y cocTosHMs MO~ | HEESL TOKOS ¥ TIpsI-

8 | mpamonuHEiHOrO HH3 TIOKOA M IIPA- |y MPSMOJIUHEHN- | MOJIMHEWMHOTO paB-

8 AQBHOMEPHOTO MOJIHCHHOTO PAB~ | 1\ haHOMepHO- | HOMEPHOTO ABUIKE

S |P p HOMEPHOTO JIBUKE- p P P s

JIBIDKEHUS Tena. . ro ABWKCHHUA TeNa. |HH Tela.
' HeBepHo kommeH- | 3aTpyzaHsieTcs KoM- | B ocHOBHOM BepHO | BepHOo KOMMeEHTH-
=
Q

g = | THPYeT NOHATHE MEHTHPOBATh I10- | KOMMEHTHPYET I10- | PYET MOHATUE

% 2 HHEpHHUAJIbHAaA CUC- | HATUC MHEPpILUAJIb- | HATUC MHEPLUAJIb- | UHCpIUaJbHasA CUC-
z 2. | Tema orcuera. Has CUCTeMa OTcYe- | Hasg CHCTeMa OTcue- | TeMa OTCUeTa:
= Ta. Ta.

< Hesepno cocraBns- | C nomoursto yuu- | B ocHoBHOM BepHO |Bepuo cocrarmuser
o 5 €T U PEelIaeT 3a/la- |TEeNsl COCTABISIET M | COCTABIIAET U Pe- - | M PELIaeT 3a4auu

T § |4M PasIUYHOIO Xa- |pEIIaeT 3a/auu 1IaeT 3aJa4M pa3=- |PasiMIHOI0 XapaK-
2 2 |paxrepa ¢ IpuMe- |pasaMYHOrO Xapak- |JMYHOIO XapakTepa |Tepa ¢ iPUMEHEHH-
<

5 5 |HEHMEM MEPBOTO  |Tepa C MPUMEHE- | C MPUMEHEHUEM €M TIEPBOr0 3aKOHA
3 E 3akoHa HproToHa. |HHMEM IepBOro 3a- |MEPBOIO 3aKOHA Herorona.

=~ koHa HeroToHa. HeroroHa.

B kon1e ypoxa paboume ITHCTKA COOMPAIOTCS U T00aBIIIOTCA B OPT(HOINO yHaImuxcs.
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Vpor 15/ Tema: 2.3 OCHOBHOM 3AKOH JIMHAMUWKH:
11 3AKOH HBIOTOHA

1.1.1. KoMMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUYECKUX
U TEIJIOBBIX SIBJIICHHM.
1.1.2. CocraBusieT u pemaer 3a1a4u (rpaguyeckue, KaueCTBEHHbIC
MoacrangapThl Y KOJIMYCCTBCHHBIC), CBSI3aHHBIC C 3aKOHAMU W 3aKOHOMEPHOCTSIMHU
MEXaHUYECKHX W TCIIOBBIX SIBIICHUH.
1.1.3. OOBsicHSIET B3aUMOCBS3b MEXKIy BEIMYMHAMH, XapaKTepH-
3YIOIIMMH MEXaHHYECKOE M TEIUIOBOE IBIKCHUE.
o KoMMeHTHPYeT NPUYHHY IBUKCHHUS TeJa C YCKOPCHUEM.
® DKCIEPUMEHTAIEHO 000CHOBBIBAET N3MEHEHNE KOJTUIECTBA JIBHU-
PE3YJIBTATBI  xeHus Tena u ero IBHKCHUS C YCKOPEHUEM IO ICHCTBHEM PaBHO-
o0yueHust JICHCTBYIOIIEH CUIIBI.
o CoCTaBIISCT U PEIIAeT 3a1a4M PA3IMIHOTO XapaKTepa ¢ MpPUMEHE-
HHEM BTOpPOTro 3akoHa HeroToHA.

MOTHBAIIMIO MOYKHO PeaM30BaTh HA OCHOBE TEKCTa U BOIPOCOB, MPUBCAEHHBIX B yucO-
HUKe. VcceoBaTebCKui BOIIPOC MOKHO BKITFOUUTB B YHCJIO STHX BOIPOCOB.

HccnenoBarenbekuii Bompoc. Bul 3naeme, umo cKopocms menda MeHaemcs noo oeli-
cmeuem NPUNONHCEHHOU K HeMy CUbL, HO eci K mesy 0OHO8PEMEHHO NPULOHCEHbL HeCKOIb-
KO Cujl, ROO 0eticmeuem KaKoll U3 HUX MEHsIemcsi €20 CKOPOCmb?

Ha cremyromem sTare y4amiuecs BRIIOTHAIOT UcclienoBanme «KakoBa cBSI3b MEXKIY ycC-
KOpeHueM U cuiioi?» (0J10k B).

Pekomenoayun 1. Tax xax evinonneHue ucciedo8anus mpedyem MHO20 8PEMEHU, MO
€20 YenecoodPaA3HO OeMOHCIPUPOBATNL CAMOMY € NOMOUBIO HECKOTbKUX YUEHUKOB.

Pexomenoauus 2. Omo uccie008aHue MONCHO BbINOIHUND U C NOMOWbIO YUPDPOBO2O
nabopamopnozo  obopyoosanus  Labdisk  (http:// musabige. az/ archive /aut-
hor.php?arrFilter 159 =3678868925&set_filter=2%D0%9%D0% BE% D 0%BA% D 0%B0%
D0%B7%D0%B0% D1%82%D1%8C).

[Tocne 3TOr0 ypoK MOKHO MPOJOJDKHUTH MPOU3BOJIBHBIM METOJOM, HO HE3aBHCHMO OT
TOT0, KaKoW MeTOJ| OyneT MpUMEHEH, OH OJDKEH OBITh YCTPEeMIJIEH HA NpuoOIIeHne yya-
IIUXCS K CICTYFOIUM YMCHUSM:
© KOMMEHTHPOBATh M3MCHEHHE CKOPOCTH TeNa KaK Pe3yNbTaT ICHCTBUSA Ha HETO CHIIEI,
® Ompe/CICHUE PAaBHOJCHCTBYIONICH HECKOJIBKAX OJHOBPEMEHHO JICHCTBYIOIIUX HA TEIIO
CHIT;
® 1300pakKCHNE TOUKH MPWIIOKCHUS F HATIPABJICHUS PaBHOJCHCTBYOIICH CHITHI;
® 00OCHOBAHHE OMBITHHIMU (haKTaMH 3aBUCHMOCTH M3MEHCHHSI CKOPOCTH Tella OT BPEMCHH
JIEHCTBUS PAaBHOJCHCTBYIONIEH — UMITYJIbCA CHUIIBI,
® KOMMEHTHPOBAHUC MMOHATHS KOTMICCTBA JBIKCHIS,
® TIepPCUNCIICHIE 0COOCHHOCTEH BToporo 3akoHa HeroTona. OHU clenyronue:

— 3aKOH CIIPaBECIJTUB JIJIsl BCEX CHII;
— PaBHOACHCTBYIOMIAS CHJIA SIBIISACTCS MPUYUHON BO3HUKHOBEHHS YCKOPEHHS M OTIPEACIsCT
9TO YCKOPEHHUE;
— HaIpaBJICHIE BEKTOpA YCKOPCHHUS COBIIAJIACT C HAIIPABIICHIEM PABHOICHCTBYFOIICH CHITHI;
— €CITU PaBHOJCHCTRBYIOIAS CHJIa PaBHA HYJIO, TO M YCKOPEHHE Tella paBHO HYJIIO:
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JIEHCTBUS BCEX JEMCTBYIOIIMX HA TENIO CHII KOMIEHCHPYIOT IPYT ApYyra U TEeNo OCTaéTcs B
IIOKO€ MJIU JIBUKETCS IIPSAMOJIMHEHHO U PaBHOMEPHO — I0JIy4YaeM MepBblil 3akoH HbroToHA;
— 3aKOH CIPABEAJUB B MHEPLUUAIBHON CHCTEME OTCUETA.
[IpyMeHeHne yJaluMHucs TONy4YEeHHBIX B TEYEHHE YPOKA 3HAHMUN OCYIIECTBIIAETCS BbI-
nojaHeHueM uccienoBanus «lIposepum BTOpoil 3akoH HbroToHa». B aToM nccnenoBanuu
n3 6Joka D yyeOHMKa yyariuecs pelaroT CJIeTyoNyIo 3a/1ady:

v M M
3anaua. Teno maccoit 5 kr 3a 3 CEKYHJIbI K3MEHUIIO CBOIO CKOPOCTH OT 2 < 7o 4;. Ompe-

JISTTUTE: a) YCKOpPEHHE Tela; b) MOAyIJIb paBHOJCHCTBYIONIEH CHIIBL; C) UMITYJIbC JEHCTBYIO-
mei Ha Teno cuibl; d) mepeMeIeHne Tena 3a BpeMsi, B TeUeHHE KOTOPOro W3MEHMIIACh €T
CKOPOCTb.

Pemenne

Jlano
M=5kr; t=3c
M M
Av=4—-2—=2
c c

a—?F-?Ft—7s-"?

M
c

Av
a=T;F=Ma; Ft = MAv; s = vyt +

at?

2

dnexmpounvle pecypcoi:

1.

BEAEHHBIX HIKE KPUTECPHEB

https://www.youtube.com/watch?v=G44ZgColvow
2. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4_1025.html
3. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4t 1025.html
OunenuBanne. CTerneHb JOCTHKEHUS LIeJIM 00YUEHHsI yCTAaHABINBACTCS] HA OCHOBE TIPH-

Kp. I ypoBenn IT ypoBenn III ypoBens IV ypoBensn
E o | HeepHo xommen- | C momomsio yunte-| B ocHoBHOM BepHO | BepHo KOMMeHTH-
5 E THPYET MPUYMHY | JI1 KOMMEHTHPYET |KOMMEHTUPYET pYeT NpUYNHY JIBH-
§ 2| ABMKEHHMS Tena ¢ | IPUYMHY JBMXKEHMS | IPUYUHY JABMOKEHUS | KEHUS Tella C yeKO-
< & yckopenuem. TeJla ¢ YCKOPEHHUEM. | T€IA C YCKOPEHHUEM. | PEHHEM.
Hesepro o6ocuo- | C momomipio yante-| B ocHoBHOM BepHO | [TomHOCTEIO DKCTIE-
BBIBACT ONBITAMH | JIsI 0OOCHOBBIBAET | 0OOCHOBBIBAET pUMeHTasIEHO 000C-
o |M3MEHEHHE KOInYe- | OIbITAMH U3MEHE- | ONIBITAMU U3MEHE- . | HOBEIBAET H3MEHE-
E CTBa IBHXXCHHA TC- | HUC KOJIMYCCTBA HHUC KOJIMYCCTBA HHE KOJIMYCCTBA
g JJa M1 €ro ABUXKCHUC | ABHXXCHUA TCJIa U JBMXKCHUA TCJ1a 1 JABUXKCHUA TCJIa 1
5 | C YCKOpEHHMEM KaKk | €ero JABMKEHHE C YC- | €ro JABMKEHHE C YC- | €TI0 JABHKEHHE C yC-
§ pe3yabTat HC?CT— KOpeHHEM KaK pe- | KOPEHHEM Kak pes, | KOPSHHEM KaK pe-
BUS paBHOJCHCT- | 3yJbTaT JCUCTBHS . | 3ylIbTaT JACHCTBUS | 3yJbTaT JCHCTBUS
BYIOIIEH CHJIBL PaBHOACHUCTBYIO-  [PAaBHOJCHCIBYIO- | paBHOAEHUCTBYIO-
IIEH CHJIBI. ILEH CHUIIBI. e CHJIBI.
= 5 Hesepno cocrasis- | C momomnpio yuute-| B ocnoBHOM BepHO | BepHO cocraBmsier
© §|CT M PeLIAcT 3a71a1H | 1 COCTaBIIACT 1 COCTaBIISICT M pe- | M PeIlaeT 3a/1a4n
£ §|PasnUYHOro Xapak- | peIach 3a/auu pas-| IIACT 3a/ja4i pas3- | PasiIMIHOrO Xapak-
B &|Tepa ¢ NPUMEHEHH- | IMYHOTO XapaKTepa | IMIHOTO XapaKTepa | Tepa ¢ MPUMEHEHH-
g 5 | €M BTOPOTO 3aKOHA | C TIPUMEHCHHEM C IPIMEHEHUEM €M BTOpPOroO 3aKOHa
S E HeroToHa. BTOPOI'O 3aKOHA BTOPOI'O 3aKOHA Herorona.
i HrloToHa. HrloToHa.

B koHIIe ypoka pabouue JTUCTKA COOMPAIOTCS U T00ABIISIFOTCS B TOPT(HOINO yUaIIUXCS.
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Vpor 16 / Tema: 2.4. IEHCTBAE U IPOTUBOJIEVICTBHE:
IIT 3AKOH HBIOTOHA

1.1.1. KoMMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUYECKUX
U TEIJIOBBIX SIBIICHHM.
1.1.2. CocraBasieT u pemaer 3a1auu (rpaguyeckue, KaueCTBEHHbIC
MoacrangapThl Y KOJIMYCCTBCHHBIC), CBSI3aHHBIC C 3aKOHAMU W 3aKOHOMEPHOCTSIMHU
MEXaHUYECKUX W TCIIOBBIX SIBIICHUH.
1.1.4. [lenaet nmpe3eHTalUd O MPUMEHEHUH MEXaHUYECKUX U Ter-
JIOBBIX SIBJICHUH.
o KoMMeHTHpPYET XapaKTep CHJI, BOSHUKAIOIINX MPH B3aUMOICHCT-
BUU TEIL.
o Ominyaet TpeTHii 3akoH HpI0TOHA OT APYTHX 3aKOHOB TUHAMUKH.
e CocTaBIsIeT U pelraeT 3aJ1a4u pa3IudHOTO XapaKkTepa ¢ MpUMeHe-
HUEM TpeThero 3akoHa Herorona.

PE3YJIbTATHI
o0yueHust

MoTHBaLMI0 MOKHO HAaYMHATEL C MCCIEA0BAHMS KAUyeCTBEHHOM 3aa4uH, JaHHOHN B 0JI0Ke
A ydeOHMKA. Ydanuecs CIIOpsIT U BBIIBUTAIOT MIPEIIIOI0KEHUS, OTBeyUast Ha Borpochk! «Ka-
Kas JoaKa OpIcTpee AOTUTBIBET 0 Oepera? Ilodemy?» (OTBET: Bce JIOIKU MOIOUIYT K Oepe-
T'y OTHOBPEMEHHO, TaK KaK 10 YCIOBHIO BCE TPH JIOJOYHHKA ICHCTBYIOT Ha KaHAT C OJJMHA-
KOBOW CHJIOW, W JTaKe €CJIM B CHCTEMax KaHAT-JOJOYHHUK HAMpaBJICHUE B3aUMOJCHCTBUI
Pa3IMYHO, UX MOJYJIH OyIyT OAMHAKOBBI). TakuM 00pa3oM, MOCTEIICHHO (POPMHUPYETCS HC-
CJIeJIOBATEIIECKUH BOIIPOC.

UccienoBaTenbeknii Bonpoc: Kakoso coomuouwenue medncoy Cuiamu, ¢ KOmopblmu
dea mena e3aumoodelicmgyiom?

Jlanee BEITTONHSACTCS UCCIeI0BaHUEe «UTO MPOMCXOINT C TEIIOM MpPU JCHCTBUH Ha HETO
npyroro tena?y (6Jgok B). B pesynbrare nccnenoBaHus ydampecs emé pas yoekaaroTcs,
YTO CHJIbI B3aMMOJCHCTBHS JBYX AMHAMOMCTPOB PABHBI [0 MOMYJIFO U MPOTHBOIMOIOKHBI
Mo HampasieHuto (cM.: Pusnka 7, ctp. 37 — 39).

[ocre oGcy>kmeHns pe3yabTaTOB MCCIACIOBAHMS YUAIIHecs: IPUCTYTIAIOT K U3yUCHHIO TEO-
PETHYECKON YacTH MaTepraia ypoka. B COOTBETCTBUHM C COCpPKAHHEM MaTepuasia IPOBEISHHE
ATOrO ATamna ypoka MeToZioM «3ur3ary Oyzaer Oomnee adexTuBHbIM. [IJ1s 9TOr0 Kitace JCiIuTes
Ha 3 «POIHBICY) TPYIIIHI, 3aT€M M3 HUX CO3MAIOTCS 3 TPYIITHI «IKCIIEPTORY: [ pyTiiam «3Kcrep:-
TOB» JAIOTCS CIICYIOIMINE 3aIaHN:

1-s 2pynna sxcnepmos: Kaxyro npo0ieMy, HCOOBSICHEHHYIO MEPBBIM U BTOPBIM 3aKOHAMU
Herotona, nposicusier Tpetuit 3akoH Hetorona?

2-a zpynna 3xcnepmos: Kaxue ojIokeHNs BRITEKAIOT U3 TpeThero 3akoHa HerotoHa?

3-a epynna sxkcnepmoeg: Kaxue npuMepbl BHEITHETO MPOSBICHUS B IPUPOJIE U TTOBCETHEB-
HOW H3HH, a TAK)KE MPAKTUICCKOTO MPUMCHEHHS TPETHEro 3akoHa HeloToOHa MOXKeTe TpH-
BecTH?

['pymia 3KCIepToB 3aKaHYMBACT CBOO JeATEIBLHOCTD, BO3BPAIIACTCS B «POJIHBICY TPYII-
Bl ¥ KQXKJIBIA SKCIEPT NOAPOOHO COO0MIAeT OCTAIBHBIM YYaCTHHKAM TPYIIIEI TOTyYCHHBIC
cBeaeHus. JInmepsl «poAHBIX) TPYII BRICTYIIAIOT B TCUCHUE 3-X MUHYT C TIPE3CHTAINeH Te-
MBL.

Pexomendayus 1. B _Kidaccax ¢ 6bICOKUMU Pe3VIbmMamamit 00yueHus mpemuil 3aKoH
Hvtomona modxcno npodemoncmpuposams u maxum sxcnepumenmom (puc. 1): [se neexo-
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NOOBUICHBIE ENeNHCKU OOUHAKOBOU MACChl NPUKPENTIeHbl OUHAMOMEMPAMU K HENnOO08UNC-
HbIM onopam (cmene). Ha nepsyio menedicky nomeuwjaemes: Kycok dicenesd, a Ha 6mopyio —
MazHum. JJuHamomempul ACHO NOKANCYM COOMHOULCHUE CUTL 3AUMOOCLICMBUSL MeHCOY Mde-
HUMOM U KYCKOM Jicene3d. Yuauumes: 3a0aiomest 60Npocyl 0 HANPAGIEHUU U MOYKAX Npu-
JLOJHCEHUST DMUX CUL.

Puc. 1

[Mocne 3Toro yuwamumecsl BBIIONHSIOT UccienoBanue «Kakoe BBICKa3bIBAaHHUE BEPHO?»,
npuBenéHHOE B 0J10Ke D yueOHnKa. OT0 HccieoBaHue, OTIANYASICH IO COACP)KAHUIO OT 3a-
JaHus, HpI/IBe)IéHHOFO Ha 3Tarnc MOoTUuBalu, MOXXHO CKa3aTh, UMCCT OJJMHAKOBOC C HUM Ha-
y4HOE 00BsicHeHHUE. [109TOMY ydarmecs ¢ yCcreXxoM BBIIOJIHSAT €To.
IIpennaraempie Ta0aUIBI U cXeMbl. MOKHO JIaTh YYaITUMCS 3aJaHAE TOCTPOUTH Kap-
Ty TIOHATUH «3aKoHbI HploTOHAY.

Dnexkmponnvie pecypcoi:

1. https://www.youtube.com/watch?v=G44ZgColvow
2. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4_1025.html

3. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4t 1025.html

OunenuBanne. CTENeHb JOCTIKCHUS LIENHM OOYYCHHS MOXKHO YCTaHOBHUTH Ha OCHOBE
NPUBEAEHHBIX HIKE KPHUTCPHEB.

Kp. I ypoBenn IT ypoBenn I1I ypoBensn IV ypoBensn
& |Hesepno kommen- |C momompio yun- | B ocHOBHOM BepHO | BepHo KOMMeEHTH-
g TUPYET XapakTep |Tesii KOMMEHTUPY- |KOMMEHTUPYET Xa- |pyeT XapakTep Cull,
£ |cuil, BOSHMKAIOUIUX | €T XapaKTep CWJI, | PAKTEp CUJI, BO3HU- | BOSHUKAIOLIUX [IPH
OE) MPU B3aUMOJIEUCT- |BO3HUKAIOIIMX NP | KAIOUIUX PH B3au- | B3aUMOJECHCTEUMN
§ BUH TEJL. B3aUMOJICHCTBUM | MOJICCTBUU TEN.  |TEIL.
S TEIl.
E - HevOTJ'II/I‘IaCT mpe- |C momomipio yun- | B ocHOBHOM BGR'HO BepHou OTINYACT
g = TUM 3aKk0H HpIOTO- | Tels OTIMYaeT Tpe- | OTJIMYAeT TPETHil | TPEeTHH 3aKOH
é E Ha OT IPYTUX 3aKo- | THM 3akoH Heioto- |3akoH HetoTtoHa ot | HbroToHa ot npy-
s g HOB JUHAMUKH. Ha OT JPYTUX 3aKO- | APYTHX 3aKOHOB THUX 3aKOHOB JUHA-
§ HOB JUHAMUKH. JTHHAMAKH, MUKH.
- = HesepHro cocrans- | C momomrsio yun- | B ocroBHOM BepHO |BepHO cocraBmiser
° 5 €T U peIllaeT 3a/1a- |TeJsl COCTARISET U |COCTABJISAET U Pe- | UM pellIaeT 3a4auu
£ S |94 PasTUYHOIO Xa- | PEIIaeT 3a/1a9H [IAET 3a/1a4M pa3- | pas3jInYHOIo Xapak-
§ % pakrepa c mpume- | paziuvHOrO Xapak- |[JIMYHOro XapakTepa |Tepa ¢ IpUMEHEHHU-
§ © |HCHHEM TPETBEro |Tepa C IPUMEHEHU- | C IPUMCHCHHCM €M TPETBhEro 3aKo-
8 qi 3aKkoHa HbIOTOHA. | €M TpEThEro 3ak0- |TPETHEro 3aKOHA Ha HrroToHa.
Ha HeroToHa. HrroTona.
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Ypox 17/ Tema: PEHHEHUSA 3AJAYN
Ha ypoxe MoryT ObITh BbINONHEHBI 3aqanust 2.1 — 2.5 u 2.7 — 2.8 u3 Ginoka 3an1a-
HUH K JaHHOMY pasZelly, HJIM COOTBETCTBYIOIINE 3aJaHusi U3 OaHKa TecToB (crie-
[IUAJTBHBIA BBITTYCK XypHaima A6utypreHt, 2001; TecToBBIe KHIDKKH 110 KJIaccam).

Ypoxk 18/ Tema: 2.5. 3AKOH BCEMUPHOI'O TAT'OTEHUS

1.1.1. KoMMeHTHpYET 3aKOHBI U 32aKOHOMEPHOCTU MEXAHUYECKUX U
TEIUIOBBIX SIBJICHUI.

2.2.1. OnieHUBaeT POJIb B3aMMOICHCTBHS MEXKIY TeIIaMH M MX Jac-
TUIIAMH B CBS3aHHBIX CHCTEMaX MPUPOIBIL.

2.2.2. Pemaer 3amadu, OTHOCSIINECS K B3aUMOJCHCTBHIO MEXKIY
TeJIaMH M X YaCTHI[AMHU B CBSI3aHHBIX CUCTEMaX.

HMoacrangapTsi

o OObBsICHSIET OPpUYINHBbI BOSBHUKHOBCHUSA ConHe4yHOM CHUCTCMBbI, HA-
JIMYUEC TEIT HA TIOBEPXHOCTHU 3emin.
PE3YJIBTATBI e KomMeHTHpYeT (u3HUECKOE 3HAUCHHE 3aKOHA BceMHUpHOTo TSro-
00yueHuUst tenus: Hprorona.
e CocraBIsieT 1 pemacT 3aaaun C IPUMEHEHUEM 3aKOHA BCCMI/IpHO—
TO TATOTCHMUS.

MoTuBanust MOXKeT ObITh CO3/laHa Ha OCHOBE Ta0IHUIIbI HCCIIE0BATEIBCKOTO Xa-
pakTepa W COOTBETCTBYIOIIMX BOMPOCOB, JAaHHBIX B ydeOHmKe. [IpenmonmosxeHus
YYaIIuxcsl 3alMChIBAIOTCA HA JIOCKE M IOCTETIEHHO (POPMHPYETCS MUCCIIE0BATENb-
CKHUH BOIIPOC.

UccaenoBarenbckuii Bompoc: [louemy niaanemst ne nokuoairom Conneunyro
cucmemy? Om ue2o 3agucum 63aumooeticmsue medxncoy Humu?

VYuyammecst pacnpefenstoTcss Mo IpynrnaM M IOJy4daroT 3aJaHhe MOATOTOBHUTH
MPE3CHTAINIO, TIPOYNTAB TEOPETHUECKUI MaTepual yuyeOHuka. UtoObl HanpaBuTh
BHMMAHHME YYaCTHUKOB I'PYII Ha CaMO€ BaKHOE B TEOPETUUECKOM MaTepHuale, pe-
KOMEH/IyeTCsl TIOCTPOUTH MPE3EHTAINIO Ha CIEIYIONINX MTOJI0KEHUAX:

e  dusnueckoe 3HaUYCHUE 3aKOHA BCEMUPHOIO TArOTEHHUS.

e ['paBUTAIIMOHHAS MMOCTOSIHHAS U €€ (PU3NYECKUN CMBICI.

e lcTtopus 3KCHEPUMEHTAIBHOTO ONPECICHUS TPABUTAIMOHHOMN [I0OCTOSIHHOM.

JIuneps! TPYI BBICTYNAIOT C MPE3CHTAIMAMHI M [IPOBOJUTCS KX KOPOTKOE 00-
cyxnenne. [Ipu 3Tom crienyer oOpaTWTh<BHHMAHHE Ha ITPABHILHOCTH BBIBOJIOB
yYamuxcsi 0 TOM, OT Yero 3aBUCHUT IPaBUTALMOHHAS TIOCTOSHHAS, KOTOPAst YUCIICH-
HO paBHA CHJIE B3aUMOJICHCTBUS JBYX MaTepHaJbHBIX TOYEK Maccamu 1o 1 Kr, Ha-
XOJSIINXCS HA pacCTOSIHUM <1 M JIpYyT OT apyra.

Ha srane «TBopueckoe npumeneHne» (0J10k D) BbIMONHAETCS HCCIEI0BaHUE
«YMeeM 1 MBI IPUMEHSITh 3aKOH Bcemupnoro tsarotenns?y». Llens nccienoBanus
— WCTIONIBb3YS TaHHBIC U3 MPUBEACHHON TaOIHIIBI, CPABHUTH CHIIBI TIOMIAPHOTO TIPH-
TSOHKCHHSI MEX/Iy. HEOSCHBIMU TEJIaMH.
=0,02

Gm?

4nP .
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m-3m Gm? 4m-2m 8n? Gm?
Fap = 6 qgegz = 0033z Fae = O e = Gogpa = 032 o
4m-3m Gm? 2m-3m Gm?
FBD = W = 0,12?; FCD = GW = 0,0096 R2

Omeem: Haubonvuwum 6yoem mooynv Cuiivbl RPUMAHCEHUA MeHcO) HeDeCHbIMU meaamu
B u C. Haumenvuieil no MoOymo A618emcst CUild RPUMSIJCeHUs: MelcOy HeOeCHbIMU meiamu
AuC.

Jupgpepenyuposannoe odyuenue. Yuenuxam ¢ Gvlcokumu pesyiomamamu 00yueHusl
MOJICHO Oamb 3a0aHue, 03HAKOMUBUIUCH C MAMEPUALAMU O UCMOPUU DUIUKU NOO 3420-
Jn06KoM «Hzmepenue epasumayuoHHON NOCMOSIHHOWY U3 OJI0Ka « YenyOnénuvlil mamepuany,

NOOENUMbCA IMUMU CBEOCHUAMU C OOHOKNACCHUKAMU.
B pazzaene ypoka «HTo BbI y3HAINU?» BBIONHACTCS JaHHOE 3a/1aHHE.

Bripaxenue

Dcce

IIpumepst

3akoH BecemupHOro TSroteHus

rpaBI/ITaIII/IOHHaﬂ IIOCTOSTHHAA
rpaBI/ITaIII/IOHHaﬂ IIOCTOSAHHAA

Dnexkmponnsle pecypcol:
1. https://www.youtube.com/watch?v=2vZWWMHI-U0
2. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4 1025.html

OuenuBanue. CTereHb JOCTHKCHUS LIEIU 00YUCHHS MOYKHO YCTAaHOBUTH HA OCHOBE TIPH-
BEJICHHBIX HIDKE.

Kp.

I ypoBenb

II ypoBeHb

I1I ypoBeHb

IV ypoBennb

OObsiCHEHUE

HesepHo 00bscHS-
©T IPUYHHBI BO3-
nukHoBeHus Col-
HEYHOM CUCTEMBI,
HaJIM4He TeJl Ha HO-
BEPXHOCTH 3eMIIH.

C OMOIIBI0 yUH-
TEIsI OOBSICHIET
MPUYHHBI BO3HHUK-
Hosenust CojiHeu-
HOM CHCTEMBI, Ha-
JINYHUE TEN Ha I10-
BEPXHOCTH 3eMJIH.

B ocHOBHOM BepHO
OOBSICHSICT TIPUYH-
HBEI BOSHHUKHOBEHUS
ConHeYHOM CHCTe-
MBI, HAJIMYHE TEI
Ha HOBerHOCTI/I
3emn.

TTonHOCTBIO 00BSIC-
HSICT IPUYUHBI BO3-
HukHOBeHus: CoJl-
HEYHOM CHCTEMBI,
HaJIM4Yue Te Ha 10-
BEPXHOCTH 3eMJIH.

KommenTupo-
BaHHE

HesepHo KOMMEH-
TUpyeT (uznye-
CKO€ 3HaYEeHHUE 3a-
koHa BcemupHoro
TATOTEHUS, OTKPbI-
Toro HetoroHOM.

C noMomuIpIo yuu-
TEJst KOMMEHTHPY-
eT (husmueckoe
3HAYEHHE 3aKOHA
BcemupHroro Tsro-
TEHHUS1, OTKPBITOTO
HproToHOM.

B ocHoBHOM BepHO
KOMMEHTHUpYeT (u-
3MUYECKOE 3HAUECHUE
3aKoHa BeeMupHo-
IO TATOTEHUS, OT-
KkpbiToro Hetoro-
HOM.

IIpaBunbHO KOM-
MeHTHpYET pusu-
YECKOE 3HAUCHHE
3akoHa BcemupHno-
rO TSATOTEHUs, OT-
KkpbIToro Hetoro-
HOM.

CocraBieHue u
pelieHue 3a1a4un

Hesepno cocrasis-
€T U pelIaeT 3a/a-
M C IPUMEHEHHEM
3akoHa BecemupHo-
IO TATOTEHH.

C HOMOIIBI0 yUH-
TelId COCTABIAET U
pemraet 3agaum c
MPUMEHEHUEM 33~
KoHa BceMupHOro
TSATOTEHUS.

B ocHoBHOM BepHO
COCTAaBIISIET | pe-
IIaeT 33/1a4H C
MIPUMEHEHHEM 32a-
KoHa BcemupHoro
TATOTCHMUS.

Bepno cocrasiser
1 peIIaceT 3a/1auu ¢
MIPUMEHEHHUEM 3a-
KoHa BecemupHoro
TATOTEHHS.

B komiie ypoka paboune JHCTKH COOMPAIOTCS W JOOABISIOTCS B MOPTQOINO
YHaIuxcsl.
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Ypox 19/ Tema: 2.6. CUJIA TAKECTU. HAITIPA)KEHHOCTD
I'PABUTAIIMOHHOT O ITOJIA

1.1.1. KoMMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUUECKUX U
TEMJIOBBIX SIBICHUM.

2.2.1. OnieHMBaeT poJib B3aUMOJACUCTBUS MEXY TellaMU U MX 4Yac-
THIIAMH B CBSI3aHHBIX CUCTEMaX MPUPOJIBIL.

2.2.2. Pemaer 3agaun, OTHOCSIIMECS K B3aUMOJCHUCTBUIO MEXKITY
TeJIAMH M MX YaCTHI[AMU B CBSI3aHHBIX CUCTEMAaX.

Hoacrangaprsl

o OTIM4aeT NOHATUS «HAMPSKEHHOCTD TPABUTALMOHHOTO TOJISD» U
«yCKOpEHHE CBOOOIHOTO MACHUS.
PE3YJIBTATBI e KoMMeHTHpYET NPUYMHBI BOSHUKHOBEHUSI CHITBI TSKECTH, YKa3bI-
00y4eHust BaET CXEMAaTUYECKU €€ HAIIPABJICHUE U TOUKY IIPUIOKECHHUS.
e CocTaBiseT 1 pelaeT 3a/1a4uu pa3InuHOro XapaKkrepa, OTHOCS-
LIHeCs K ONPECIICHUIO CHIBI TSXKECTH.

MoTHBaIys MOXKET OBITh TOCTPOEHA HA OCHOBE MPHUBEJEHHOTO B yUeOHHUKE TEKCTa U CO-
OTBETCTBYIOIINX BOMPOCOB (0JI0K A). Yuamuecs: BBICKa3bIBAIOT CBOM «0OOCHOBAHHBIC»
MPE/IIIOTI0KEHUS O TOM, Ub& BhICKa3biBaHUe (0apoHa, OM3HECMEHa, HHKEHEpa Wi Apuda)
SABJIACTCA MPABUIIbHBIM. Ot MIPEANIOJJI0KCHUA O606H_IaIOTC)I, CaMbI€ MHTCPCCHBIC 3allChIBa-
I0TCSI Ha JIOCKe U (pOpMHPYETCsl HCCIIE0BATEILCKHH BOIPOC.

Hccenenoarennckuii Bompoc: Kak nanpasnenvl cuia, ¢ komopou 3emas delicmeyem
Ha meno, Haxo0saujeecs 6 NPOU3BOILHOU MOUKe HA CBOell NOGEPXHOCHU U ONU3U cE0ell NO-
8EPXHOCMU, U YCKOpeHUe, KOmopoe dma cuid cooowaem meny?

VYuamuecs: pa3fensioTcs Ha TPYMITBl M PEIIAIOT 33/1a4y M0 PUCYHKY-CXEME, TaHHOMY B
nccnenoBanny «Kak HarpaBiIeHsl CHila TSDKECTH M yCKOPEHHE, KOTOPOE OHa COOOIIaceT Te-
my?» B 6a10Kke B. Criopst Mexx Ity co00M, yJamiecs IpUXoaiT K IPaBUIbHBIM BEIBOIAAM:

— TaK KaK BCE MAPUKU HAXOAATCS B MOJIE TATOTEHHUS 3€MJIM, TO CHIIBI MX IPUTSIKEHHS K
3emJie GOJIbINE IPYTUX CHUIT;

- }:[eﬁCTByIOHIa)I Ha HIapuKU CuJia TSXKECTU BO3HUKACT IO ﬂeﬁCTBHeM TpaBUTAIITUOHHO=
r'o MoJjs 3eMIIu;

— CHJIa TSDKECTH JCUCTBYET Ha KKIBIH MIapUK, HAXOISIINIICS B ITOJIE TATOTCHHS 3eMIIH,
1 HampaBJieHa K HEHTPY 3eMJIH.

[Toce 3TOTO TPYMITBI 3HAKOMSITCSI C TEOPETUIECKUM MaTeprajioM u3 dioka C yuyeOHu-
Ka, OOMEHHMBAIOTCS CBEICHHUAMH, ITPOBOAAT OOCYKICHHUSI M TOTOBAT fpe3eHTanuio. [locne
MIPe3eHTAIMH MOXKHO MCCIIE0BATh CIEIYIOMNT BOTIPOC:

e Kaxast BeJM4YMHA SIBIISIETCS] CHIIOBOM XapaKTEPHCTHKOIT I'PaBUTALMOHHOTO MO U OT
Yero OHa 3aBUCUT?

VYuamuecs: BBIABATAIOT Pa3IMIHbIC MPEATION0KEHNS.

Pexomenoayusa 1. Yuenukam c 8blcOKUMU Pe3YTbMamamy 00y4eHus MONCHO 0amb 3a-
O0aHue BbLIYUCIUMb HANPAICEHHOCTb 2PASUIMAUOHIHO020 NOJIA HA NOGEPXHOCIU 3eMuu.:

—oh_ L10-11910%" g gH
9o =G RZ 6,8¢ - 10 (64-106)2 9.8 xr

_ Hm?
30ecy G = 6,67 - 10711 — 2pasUmayuonna nocmosmnas,M = 6 - 10%* kr - macca 3emnu,
Ki

R = 6400 kxm — paduyc 3emnu.

Pexomenoayus 2. Ilenecoopasno 03HakomMums yuauiuxcsa ¢ pasumempuiecKum
memooom. Coobuaemes, umo u3-3a HAIUYUSL @ 3EMHOL KOPe PAIUYHBIX GEWecmns Pasiut-
Hble €20 uacmu Heoonopoonsl. Hanpumep, 6 mecmax, 20e umeiomest 3a1exicu Heeie3Hou py-
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Obl, 3HayeHue gy bonvuie e2o cpedreo 3Hauenus (9,81 H/ke), a 6 mecmax, boeamuix Hegh-
MblO U 2a30M, MeHbUle CpeoHe20 3Havenus. T109momy uzmepeHuem mouno2o 3Ha4eHust gy 6
KaKou-1ubo MecmHoCmu MOXCHO ONpeoenums Cyujecmeo-
6aHUEe MAM NOLE3HBIX UCKONAEeMbIX. DMON Menoo wupo-
KO UCNONB3YEMmCsl 6 2e0N02UYECKUX PA36eOKAX U HA3bIA-
emcsi MemoooM 2PasUMempPUYECcKoil pa3eeoKu.

Pexomenoayusn 3. Cnedyem odbpamumes ocoboe 6HU-
Mauue HA NPUSUMuUe YYAWUMCS YMEHUs. OMIuYams opye
om Opyea NOHAMUSL KHANPSAACEHHOCTNb PABUMAYUOHHO2O
noasA» U YCKOpeHue c60000H020 NAOEHUs».

Ha srame «[IpuMeHeHre TOMYyYCHHBIX 3HAHHUD BHUMA-
TENbHOE BBITIOJIHEHUE yUalUMuUCs uccienoBanus «OT yero
3aBHCHUT HAMPSHKEHHOCTh TPABUTAIMOHHOIO TOJISA?» TOMO-
xeT m30ekars ommbOku. Ha ocHoBe pucyHka b yueOHMKa
OHH OTIPE/ICIISIIOT CYILIECTBOBAHHE CIISYIOIIETO
B3aMMOCBSI3b MEK/TY MOJIYJISIMH HAPSDKEHHOCTH TPABUTALM-
OHHOTO IT0JISI 3EMIIH:

805 = 803 = 807 =~ 804 = Joz2 = 8o1 > 806 = Bos.

HpelmaraeMl,le CXeMbI " TaﬁJ]I/IIILI. C ICJIbIO TMOBBIIICHUS PE3YJIbTATOB 06yquI/1$1
ydamuxcest peKOMCHAYCTCS NMPEAJIOKUThL UM CPaB-
HEHUC ITOHATHHA ((HaHpiI)KéHHOCTB rpaBUTAllMOH-

HOTO HOJI» U «YCKOPEHHE CBOOOJHOIO MaJeHUsD» HanpsxénHoctb YckopeHue
rPaBUTALMOHHOTO cBOBOmHOMO
C TIOMOIIIBIO AUarpaMmbl Benna: nons a
napeHus

Dnexkmponnsie pecypcol:
1.http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4_1025.html
2. https://www.youtube.com/watch?v=500K3e53elo

OuenuBanmne. CTENCHb JOCTIKCHMS IENHM OO0YYEHHMS MOXKHO YCTAHOBHTH Ha OCHOBE
MIPUBEIEHHBIX HIKE KPUTEPHUEB.

Kp. I ypoBeHb IT ypoBeHn 111 ypoBeHb IV ypoBensn

He moxer otnu- C nmomomrsio yun- - | B ocHoBHOM BepHO |BepHo oTnmuaet

o |YMTb IOHATHA «HA- |TeJA OTIMYAET IO- |OTIMYAET IOHATHUS |OHATHS «HAIPs-

% NPsSLDKEHHOCTD IPpa- | HATHUS «HAIPSDKEH- | HANPSKEHHOCTh | )KEHHOCTb IPABUTA-

§, BUTAIIUOHHOTI'O IMO- |HOCTH I'paBUTAlN- I'PaBUTAIIMOHHOI'O IIUOHHOT'O ITIOJISD) U

& |7#» M «ycKopeHue  |OHHOLO MOms» 1 HOJIS» U «YCKOpE- | KyCKOPEHHUE CBO-
CBOOOJHOrO Majie- |«YCKOPEHUC CBO- | HHE CBOOOAHOIO 60HOTO MaZCHUS.
HUSD. 0O0JIHOTO T1aICHHS». | TAICHHSD).
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KommenTupo-

BaHUC

HesepHo koMMeH-
THPYET NPUINHY
BO3HUKHOBEHHUSI CH-
JIbI TSIOKECTHU U HE
MOXET yKa3aTh
CXEMAaTUYECKU €&
HamnpaBJICHUE U
TOUKY MPHIIOKE-
HUSL.

C moMoIIbIo yuu-
TeJsi KOMMEHTHPY-
€T NPUYKHY BO3-
HUKHOBCHUS CHUJIBI
TSXKCCTH U yKa31;1-
BAaeT CXEMATHYECKHU
e€ HarpaBIlICHHE U
TOYKY MPHUITOKE-
HUSL.

B ocHOBHOM BepHO
KOMMEHTHUPYET
MIPUYMHY BO3HUK-
HOBCHMUA CUJIIbI T~
JKECTU U yKa3bIBAET
CXEMaTUYECKH €€
HampaBJICHUE U
TOUKY MPUIIOKE-
HUSL.

Bepuo xommenTH-
pYeT NpUYUHY BO3-
HUKHOBEHUSI CHIIBI
TAXKCCTU U TOYHO
yKa3bpIBaeT CcXema-
TUYECKU €€ Ha-
MPaBIEHUE U TOUKY
MPUIOKEHUS.

CocrasiieHue u

peuieHue 3aaaun

Heepno cocras-
JSIET ¥ pelaeT 3a-
Ja4l  Pa3IMIHOTO
XapakTepa, OTHO-
CSIIUECss K OIpe-
JICTICHUIO  CHJIBI
TSKECTH.

C nomouipo y4u-
TEeNsl  COCTaBISICT
U pelaeT 3aJaduu
pa3IMYHOTO  Xa-
pakTepa, OTHOCH-
muecss K orpene-
JICHUKO CHWJIbI THA-
HKECTH.

B ocnoBHOM Bep-
HO COCTaBISCT U
pemaeT  3amadd
pa3IMYHOTO  Xa-
pakTepa, OTHOCS-
Iecs K Ompeze-
JICHUIO CHUJIBl TS-
JKECTH.

Bepuo cocrabisi-
€T W pelraeT 3a/a-
YU Pa3IMYHOTO
XapakTepa, OTHO-
csIUecs K ompe-
JICTICHUIO  CHJIBI
TSKECTH.

B koHIIe ypoka paboune JIMCTKA COOMPAIOTCS U JJOOABJISIOTCS B IOPT(OINO yYaITHXCS.

Hoacranaaprsi

PE3YJIBTATBI
o0y4eHust

Ypox 20/ Tema: 2.7 BEC U HEBECOMOCTDb

1.1.1. KoMMeHTHpYET 3aKOHBI U 32aKOHOMEPHOCTU MEXAHUYECKUX U
TCIUIOBBIX SIBJICHH.

1.1.2. CocraBnser u pemraer 3agadu (Tpaduyeckre, KaueCTBEHHBIE
1 KOJINYECTBEHHBIC), CBI3aHHBIC C 3aKOHAMH W 3aKOHOMEPHOCTIMHU
MEXaHNYECKUX U TEIUIOBBIX SIBJICHUM.

2.2.1. OtieHMBaeT poJib B3aUMOJACHCTBUS MEXY TellaMU U MX Yac-
THUIIAMU B CBS3aHHBIX CHUCTEMaX MPUPOIBI.

2.2.2. Pemaer 3a1auu, OTHOCSIIIUECS K B3aUMOJICHCTBUIO MEXKIY
TEJIaMH M MX YaCTHI[AMH B CBSI3aHHEBIX CHCTEMaX.

o OTIMYaeT HOHATHS «BECY M «HEBECOMOCTDY.

o OTIIMYaeT HOHATHS BECY U «CHIIA TKECTI.

® TeopeTHUECKUMU 1 SKCIIEPUMEHTAIBHBIMUI PUMeEpaMi 000CHO-
BBIBACT YCIIOBHS YBEIMYCHHS M YMECHBIICHHS Beca Teld.

e CocTaBiseT U pPeIaeT 3aJa4y pa3IugHOro XapaKrepa, OTHOCS-
[Iyecs K ONPEIeNICHNIO Beca Tela, COCTOSHUIO HEBECOMOCTH H IIe-
perpysKu.

MoTHBaIIO MOKHO CO37aTh HA OCHOBE MPHUBEACHHAIX B yueOHHKE (010K A) TEKCTa U
BOIMPOCOB. Y4YallMecsl BHICKA3bIBAIOT CBOM «OOOCHOBAHHBIE» IPEIIOIOKEHNS O TOM, YbU
paccyxaenus (6apoHa, Ou3HECMeHa, MHKeHepa Wil Apuda) SBIIOTCS BEPHBIMU.

Omeem. U3 npoeedEnublx MencOyHAPOOHBIX UCCIeO08AHULL ONPEOCIeHO, YMO NPU NPo-
OBUIICEHUU € NOBEPXHOCTU 3eMll K e€ Yenmpy YCKopeHue c60600H020 nadenus pacmém
OUeHb MeONeHHO, MONCHO CKa3amy he mensiemcs. Ha enyoune 3500 km om noeepxnocmu
Semnu yekopenue c€0600H020 nadenus 00xXooum 00 MAKCUMAnbHO20 3nauenus — 11 m/c,
00HAKO NpU OGIBHENUEM NPUOTUNCCHUU K YEHMPY OHO HAYUHAEN TUHEUHO YMEHbUAMbCs U
8 yenmpe 3einu 6yoem pasHo Hymio.
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Hcemounuxu:

1. http://ru.wikipedia.org/wiki/Yckopenue c60600H020 _naodenus

2. http://de.wikipedia.org/wiki/Erdschwerebeschleunigung

3. http://de.wikipedia.org/wiki/Erdschwerefeld

4.  http://de.wikipedia.org/w/index.php?title=Datei: Erdgravitation.png &filetimestamp

=20070912210741.

[peanonoxeHust yqaruxcsi 0000IIAI0TCs, CaMbIe HHTEPECHBIE OTMEUYAIOTCS Ha JIOCKE U
MOCTENIEHHO (DOPMUPYETCS UCCIIEIOBATEIBCKUI BOMPOC.

HccnenoBarelibCKuil BONpPoc: Heisiemcst iU Yucilogoe 3HaueHue ecd Yelogeka adco-
JUOMHBIM — 3A6UCUM JIU 6€C YENI08EKA OM KAKUX-TUOO YCI06ULL?

IMpu BbIMONHEHUU ucchenoBanus «OIMHAKOB JIM BEC acTPOHABTa Ha BCEX Telax
COJTHEeYHO# CHUCTEMBI» y4YHUTENb, B IEISIX YKOHOMHHU BPEMEHH, MOXET BOCIIOJIB30BATHCS
JieMoHcTpanueit annmanuu «Hanpspk€HHOCTh TPaBUTAIMOHHOTO TIOJISH) M3 AIIEKTPOHHOTO
yueOHuka «Dusuka MyabTUMEIHay. J{Jst 00IerdeHus BBIMOJHEHUS! UCCIIEIOBAHUS MOYKHO
pasnaTh TpymnmnaM TabIuIry.

Tabuuna 1.

Ne He0ecunie Bec actponaBTa Caenenns
TeJIa

Mepxkypuit

Benepa
3emis
Mapc
IOnurep
CarypH
Ypan
Hentyn

Comnnue
Jlyna

ORI NN AW N -

o
=}

B pe3ynbrare BIMHCICHHN yUaliecs: yCTAHABIUBAIOT, YTO BECACTPOHABTA Ha pa3/ind-
HBIX HEOECHBIX TellaX Pa3JIn4eH: CaMbIM OOJIBIIMM BECOM OH OyeT 00maiaTs Ha HOBEPXHO-
ctu Comana (1918 H), a cambim maneiv Ha ioBepxHOocTH JIyHBI (112 H). Takum obpasom,
HCCIIeIOBAaHKE TIPUBOJIUT K CIIEIYIOIIMM Pe3yJIbTaram:

— IPUYUHOM TOTO, YTO BeC aCTPOHABTA HAa Pa3HbIX [UIAHETAX MPUHHUMAST pa3InyHble 3HAUYC-
HUSL, SIBJIETCS HE ero Macca (Macca — HeM3MEHHOE CBOWCTRO Tea), a pa3iMYHbIe 3HAUCHHS
YCKOpCHHSI CBOOOTHOTO TIa/ICHHSI HA MIOBEPXHOCTH THUX ILJIAHET;

— Bec TeJa He aOCOJI0TEH, OH OTHOCUTEJICH: OH MOYET ¥ YBEIMYMBATHCS, U YMEHBIIATHCS.

ITocre 3TOro TPyMITEI MOTYYAIOT 33iaHue, 03HAKOMUBIIHCH C TCOPETUICCKAM MaTepHa-
soM yueOHuKa (610K C), MOATOTOBUTE MPE3CHTALMIO HA OCHOBE CIICAYIOIHX TOJI0KCHUIH:

e YT0 Ha3BIBAIOT BECOM?

e B kakux ciydasx Bec Teina MeHseTcs?

e B kakux ciayuasx Bec Teld HE MeHseTCs?

e [lpu KakKX yCIOBUSIX TEJIO Oy/ET B COCTOSIHUM HEBECOMOCTH?

Ha srane «TBopueckoe MpUMEHEHHe» IPYIIIbI TOCTPOSHUEM CXEMbl PElIaloT KadecT-
BEHHYIO 3871a4y:

84



3aoaua. Teno maccwl m, nooseulennoe Ha HUMU, OBUNCEMCSL C YCKOPEHUEM, @ BMecme ¢
noosecom. Onpedenume 8ec 3mMo20 mend, eciu Cucmemda meio-noosec: a) O8UHCEMCs 8 Ha-
npaeieHuu delicmaust cuibl msdcecmu; b) dsusxcemces 6 HanpaesieHuu, NPOMUBONOJIONCHOM
Hanpasienuio cuibl msxcecmu. M3z00pazume cxemamuyecku HAnpagieHus 6eKMopos CUl U
YCKOPEHUS, He YUumbleds CONpomueieHue 6030yxa.

Pemenne
a) 3anuuiem ypasHeHue OBUNCEHUS CUCTeEMbl
meo-noosec 8 6eKMOpHOU (opme:

md=mg+T.
Hanpasnaem ocv X no manpagnenuio osudice-
HUA U 3anuuiem ypagHeHue 8 npOeKyusx Ha Smy
oce: ma=mg—T —-T=m(g—a).
b) ypasnenue dsudicenus cucmemsi meno-noo-
6ec 8 GeKMOPHOUL hopme ocmaémesi HeusmeH-
noim: mé = mg + T.
Ecnu nanpasums ocv X 6 Hanpagnenuu osudice-
HUsL cucmembl, m.e. 66epX, MO YpAeHeHUue 6
NPOEKYUSAX HA dMY 0Cb OyOem makum:
ma=T—-mg —-T=m(g+a).

Jlano

a) meno maccol m
emecme ¢ n008eCoM
dsudicemcst ¢ YcKo-
penuem A 6 Hanpas-
JICHUU CUTLbL MSIdICe-
cmu;

b) meno maccer m
emecme ¢ n008ecom
odgudicemcest ¢ YCKo-
penuem @ npomus
HANpagneHus. Cuibl
msidcecmu

T-2?

Ql

Nl

~l

Xv

—

mg

Pemaemas Ha stare «CBSKUTE C TOBCEHEBHOM KU3HBIOY» MPAKTHUECKAs 3aa9a HMEET
CITETYTOIINIA OTBET: €CITH aBTOMOOWIIb JBHUKETCS PABHOMEPHO C HEOOJIBIIION CKOPOCTHIO, TO
OH TIPOEJIET TI0 MOCTY, B POTHBHOM CITydac MPH JBIKCHHH C YCKOPEHHEM 00pa3yeTcs 10-
MOJTHUTEIBHOE TABJICHHE HA TOBEPXHOCTH MOCTA M OH MOYKET Pa3pPyIIATHCSL.

Dnekmponnvie pecypcol:

1. http://portal.edu.az/lessons/az/physics/Cazibe/lo/uc_p4_1025.html
2. https://www.youtube.com/watch?v=JDsfMrQljuU
3. https://www.youtube.com/watch?v=GCh9ELOaby8

OuenuBanue. CTelieHb JOCTHIKEHUS 1IeJIM OOyUEHHUS MOXHO yCTaHOBHUTH HA

OCHOBE NMPUBEIEHHBIX HUKE KPUTCPUEB.

Kp. II ypoBenn II ypoBenn 111 ypoBenn IV yposenn
o Hesepnro otnugaer |C momomrsio yan- |B ocHoBHOM BepHO | To9HO oTfiigaeT
E ’E MNOHATUA «KBEC» U TEJI1 OTIINYACT I10- | OTJIIMYACT IMOHATHS - | IIOHATHA «BEC) U
@ Z | <HEBECOMOCTbY. HATHS «BEC» U «HE- | KBECY U KHEBECO- | KHEBECOMOCTDY.
% 5 BECOMOCTB. MOCTBY.
8,
>
He moxer Teope- | [lomyckaer ommoOku | B ocHoBHOM BepHO | [IprBomuT BepHbIC
THYECKHMH M 9KC- |TIPH OOOCHOBEIBA- | 0OOCHOBBIBACT yC- |TEOPETUYECKHE U
MIEPUMEHTAIBHBIMY | HUW YCIIOBUS YBE- | JIOBUS YBEIMUYECHHS |3KCIIEPUMEHTAIIb-
£ |nmpumepaMu 060C- |JIMYEHHS ¥ YMEHb- | M YMEHBILIEHHUS BE- | HbIE IPUMEPBI IS
§ HOBATb yCIOBHUS IIEHNs BEeca Teyla | Ca Tena TeopeTude- | 000CHOBaHMUS yCIIo-
g |yBenuveHus U TEOPETUYECKUMHU U | CKUMH U DKCIIEPH- | BUS yBEIMYEHUS U
8 |yMeHbLICHHs Beca |9KCIEPHMEHTalb- | MEHTAIBHBIMH IIPH- | YMEHBIICHHUS BECA
8 Tena. HBIMHU ITPUMEPAMU. | MEPAMH. Tena.
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Hesepno coctans- | C momomrsio yau- | B ocHoBHOM BepHO |BepHo cocraBmser
= F|er u pemaer 3a1a- |Tels COCTABNSET M |COCTAB/AET U pe- | M pelliaeT 3a1a4u
% % YH PA3IMYHOTO Xa- |PEeIlaeT 3a/1a4n IIaeT 33Ja4M Pa3- | Pa3INIHOrO Xapak-
© o |paKrepa, OTHOCS- | pa3iMYHOIO Xapak- [JIMYHOIO XapakTe- |Tepa, OTHOCSIIHECs
g % muecs K onpezene- | Tepa, OTHOCAIIUECS | pa, OTHOCAIINECS K | K OTPEICIICHUIO Be-
8 g |HuIo Beca, mepe- K OIIPEZICICHUIO Be- | OIPE/ICNICHUIO BE- | ca, TIEPErpy3KH U
O 2| Trpys3Ku M HEBECO- | Ca, IEPETPY3KH U | Ca, TIEPETPY3KH U | HEBECOMOCTH.

MOCTH. HEBECOMOCTH. HEBECOMOCTH.

B KOHIIC YpOKa pa6oqI/Ie JIMCTKHU CO6I/IpaIOTCH n Z[OGaBJ'ISIIOTCS[ B HOpT(l)OJ'H/IO yJdammxcs.
I[OMaHIHCe 3aJaHUC: HAIMUCATh 3CCC HA TEMY «Cuna TshKecTH Ha APYrux mIaHeTaxy.

Ypox 21/ Tema: 2.8. CWJIA YIIPYT'OCTHU

1.1.1. KoMMeHTHpYyET 3aKOHBI U 3aKOHOMEPHOCTH MEXAaHUYECKUX U
TEIJIOBBIX SIBICHUMN.

1.1.2. CocraBisieT 1 penraeT 3a1auu (rpaguiyeckue, KayeCTBEHHbIE
Y KOJIMICCTBEHHBIC), CBI3aHHBIC C 3aKOHAMH W 3aKOHOMEPHOCTSIMHU
MEXAHNYECKHUX U TEIUIOBBIX SBICHUM.

2.2.1. OnieHUBaET POJIb B3aMMO/ICHCTBHS MEXKIY TeJIaMH M MX Jac-
THIIAMH B CBS3aHHBIX CHCTEMaX MPUPOIBIL.

2.2.2. Pemaer 3agadd, OTHOCSIINECS K B3aUMOJCHCTBHIO MEKIY
TEJIaMH U MX YaCTHI[AMH B CBSI3aHHBIX CHCTEMAX.

IMoacrangapThbl

e KoMMEHTHpYEeT NPUUNHY BO3SHUKHOBEHHSI CUIIBI YIIPYTOCTH.

o Ommyaer BubI Ae(hOpMaIiH.

® DKCHEPUMEHTAIBHO ONPEAETSET KECTKOCTh TBEPAOIO TeNA.

e CocTaBiseT M pelaer 3a1a4u pa3IMuHOro XapaKkrepa, OTHOCS-
LIMECS K ONPECIICHUIO CUIIbI YIPYTOCTH.

PE3YJIbTATHBI
00yueHust

MoTuBaIuio 1eaecoodpasHo co3aaTh Ha OCHOBE MPUBEIEHHOTO B YUYeOHUKE UCTOPHUIE-
CKOr0 MaTepuaja M COOTBETCTBYIOIIUX BOIMPOCOB. CaMble MHTEPECHBIE M3 OTBETOB yua-
LIUXCS HA 3aJaHHbIE BOMPOCHI BBIMTUCBHIBAIOTCS HAa JOCKE M ;
MMOCTEIICHHO (POPMUPYETCS UCCIICIOBATEIBCKII BOIIPOC. a) Pue.1

HccaenoBarenbeknii Bompoc: Kax moodicHo onpede-
UMb, YWMO HA meo ObLIO OKA3AHO 6HeulHee 8o30eticmaue?

DOopMHPYIOTCS TPYIITHI YYAIIMXCS W BBITIONHIIOT HCCIEIO- l
BaHMe «YTO OmpenensieTcsi OTHOLIEHUEM CHIIbL, NEHCTBYIOLIEH ‘
Ha TIPYKUHY, K e€ yUTHHEHNI0?». OHH JIeNaroT CAEAYIOIIee «OT-
KPBITHE»: YBEIIMUCHUE YHCIIa TPY30B, MOABCIICHHBIX HA JIAHHOM

F
JAUHAMOMCTPE, HC MCHACT OTHOLICHUC ; COBI[aHI/IC BHYTpHU-

npenMeTHoH uaTerpanun (cM. @usuka 7, ctp.45 - 47) mo3Bonaut
YYaInMcest ¢ JIErKOCTRIO OTBETUTS fia Bompoc: <‘Kakyro ¢usnye-

b)

F
CKYIO BEJIMYHMHY BBl ONpENEIIIN OTHOMICHNHEM ;?” (orcecm-

KOCMb NPYHCUHDBL).

Pexomenoauus 1. 9mo ucciedosanue MONCHO 8bINOJI-
HUMb ¢ NOMOWbIO YUPposo2o 1abopamopno2o 06opydosa-
nusi Labdisk. (hitp://musabiqe. az/archive/ author. php? Arr
Filter 159=3678868925&setfilter =%D0% 9 F%D 0%B
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Pexomenoauua 2. Smom onvim credyem 3apanee noO20MOSUMb U NPOBEPUNb pe3Yilb-
mam. [[1s 5moeo nado ompezyauposams Hyieoe nouoxcenue Ha wikaie ounamomempa. Ilo-
cmpoenue epaguka 3a8UCUMOCIU CULLL YAPY2OCMU OM 3HAYEHUs YOTUHEHUA NPYIHCUHb
MOMHCHO nOpyuums donee akmuenvim yuenuxam (puc.1, a). Yacmo epaghuxa, naxooswascs 6o
6MOPOIL Yemeepmil, COOMEEMcmeayem 0eQopMayull COHcamusl, a 4acmv pagurd, Haxo0Auas-
s 6 uemeépmotl yemeepmu, coomeemcmeyem oegpopmayuu pacmsaicenus. Moodyns cunvl yn-
pyeocmiu npAamMo NPONOPYUOHANEH YOTUHEHUIO NPYICUHbL, d MAHSEHC Y2lld HAKIOHA 2paduKa
pasen srcecmrocmu npyrcunsl k (puc. 1,b).

OO0cyx/ieHre pe3ysIbTaToB MOXKET OBITh NMTPOBEJICHO HA OCHOBE BOIIPOCOB M3 yUeOHHKA.
[Tpn 5TOM MO>KHO TTOCTPONTH HA JTOCKE CIEAYIOIIYIO TAOJHUILY 1 3aIIOJIHUTH €&:

Ne UccnenoBanue E Pesyaprar
x 00cy:KIeHUs

1 | Ilpu mojBemMBaHUM HA TMHAMOMETPE IPy3a MAcCOil m

2 | Ilpu yBenmM4eHHH Yucia IPy30B Ha JUHAMOMETPE

VYyarmuecss IepeHOCAT TabuIly B paboune JTUCTKH.

Ha cnenyromiem srare yvangecsi B Tpylnax OCyIIECTBISIIOT 00OMeH MH(popMaruei Ha
OCHOBE TEOPETHUYECKOro Martepraia u3 0oka C yyeOHMKa, M HA OCHOBE HIIKEIIPUBE/ICH-
HBIX BOITPOCOB FOTOBSIT TPE3ECHTAIHIO:

1. TloueMy mpHUpOIY CUIIBI YIIPYTOCTH CUUTAIOT YNEKTPOMArHUTHOMN?

Uro Takoe nedopmanus u Kakue CYIIeCTBYIOT BUIBI nedopMaryn’?

B gem 3akmogaercs 3akoH ['yka u kKakoil popMyIoii OH BeIpakaeTcs?

UTo BBIpaXArOT MOHATHS «MEXaHMIECKOE HATIPSDKEHUE» B «MOAyIb FOHTa»?

OT dYero 3aBHCHUT KECTKOCTh U KaKOB €ro (PM3UIECKUH CMBICT?
ﬂut]nj)epenuupoeannoe ofyuenue. YueHukam ¢ 8blCOKUMU pe3yabmamami 00yueHus

MOHCHO Oamb 3a0anue, O3HAKOMUBUUUCH C MeKCMOoM O10Ka « Yenyonénunsiii mamepuany noo

3a20108KoM «uazpamma pacmsasricenusy, nPoKOMMEeHmMUposams NnpoYUmanHoe YyacmHu-

Kam epynnul (eciu HeOOCMAamoyHo 6peMeHU Ha YPOKe, MONCHO 0amb MO 3a0aHue KaK 00-

Mawnee).

Yuenuxam ¢ nuskumu pezynomamamu 00yyenus u YYeHUKAM ¢ 02PAHUYEHHBIMU u3uie-
CKUMU BO3MOACHOCTNAMU MOIHCHO OAMb 3A0AHUE HANUCATb MAMEMAMULECKOe GBIPANCEHUE
saxona I'yka.

Bpewms, BeIeIeHHOE HA IMOATOTOBKY IPE3CHTAILINH, 3aBUCUT OT YPOBHS OOIIUX PE3yIib-
TaTOB 00yUCHMS KJIacca U JUTSI Pa3HBIX KIIACCOB MOYKET OBITh Pa3IMIHBIM — 9TO BPEMs OTIpe-
TIEIISACTCS YIUTEIIEM.

Mpenso:xeHHbIe TAGIUIBI U CXeMbL. 3aMaHus U3 010Ka «YTO BBl Y3HAJIN?» CIyKaT caMo-
CTOSITETBHOMY OOOOIIIEHHIO yYAIIUMICS OCHOBHBIX 3HAHWMH, TPHOOPETEHHBIX UMH B TCUCHHE

ypoKa.

PSS

ITousitne Ompenenenne
Jlecpopmayus
Cuna ynpyeocmu
Mexanuueckoe nanpsicenue

3axon I'yka
Mooyne FOnea
Kecmkocms
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JUis caMOCTOSATENIFHOTO OIIEHMBAHMS CBOMX 3HAHWH yYaIWecs BBITOJNHSIOT 3a/JaHUS,
naHHbIe B Osioke «IIpnMeHenne B MOBCETHEBHOM KU3HIY.

Dnexmpounsle pecypcoi:

1. https://www.youtube.com/watch?v=vY-7srSTPds
2. http://portal.edu.az/lessons/az/physics/Potensial_enerji/lo/uc_p4 1020.html

OuenuBanne. CTENeHb JOCTHKCHUS €U OOYYEHHsT MOYKHO YCTAHOBHUTH HA OCHOBE
MPUBEIEHHBIX HIKE KPUTEPHUECB.

Kp. I ypoBennb II ypoBeHb III ypoBeHb IV ypoBenb
1
3 Hesepno xommen- |C nomoursto yuu- | B ocHoBHOM BepHO |IlonaHOCTBIO KOM-
E © | THPYET PUYHMHY | Tl KOMMEHTHDY- | KOMMEHTHPYET MEHTHUPYET MPUYIH-
g T |BO3HUKHOBEHHS CH- | €T IPUYMHY BO3- | IPUYUHY BO3HUK- | Hy BOSHUKHOBEHHUS
S # | Bl yIpyrocTy. HUKHOBEHUS CWJIBI | HOBEHUS CHIIBI YII- | CHJIBI YIPYTOCTH.
o
& YIPYTOCTH. pyrocru.
g Hesepro otnuaaer |C ommbkamu B ocaoBHOM BepHO | TouHO OTIHUaET
E E | Bubl AeOopMaIUH. | OTINYAECT BUJIBL JIe- | OTINYAET BU/IBL Jie- | BUBI Je(hOpMaIiyH.
2 I dopmarun. dopmarmn.
=i
S <
5 &
>
5 Heepno onpene- | lomyckas ommn0ku, | B ocHoBHOM BepHO | CaMOCTOSTENBHO 1
S o |CT OKCIICPUMEH- | ONPE/ICIISIET IKCIIe- | ONPEICIISET IKCIIe- | TOYHO ONPE/essieT
i £ | TaNbHO XKECTKOCTb | PUMEHTAJIBHO XKe- | PUMCHTAIBHO JKe- | 9KCIIEPUMEHTAIIbHO
5 TBEPAOTO Tena. CTKOCTB TBEPJIOTO | CTKOCTh TBEPAOTO | KECTKOCTH TBEPIIO-
Telna. Tela. IO Tena.
< = Hesepno coctans- | C momomrsio yun- | B ocHoBHOM BepHO |BepHo cocraBmser
2 cE €T U pellaeT 3aJa- |TeNs COCTABIACT U |COCTABISIET M pe- | M PEIIacT 331a4n
£ § |4d pa3sIHYHOIO Xa- | pPeIIacT 3a/a4n IIaeT 33Ja4M Pa3- | Pa3INIHOrO Xapak-
g g |pakTepa o Ompe- | pa3IMYHOTO Xapak- |JIMYHOTO XapaKTepa | Tepa Mo Onpererne-
& § |/JeNenuIo CHIlbl yTi- | Tepa M0 ONpeielie- |MO0 ONPE/IENEHNI0 | HUIO CHITBI yIPYTO-
6 E pyrocTu. HHIO CHJIBI YIIPYTO- | CHJIBI YIIPYTOCTH. | CTH.
= CTH.
B koHIIe ypoka paboune JIMCTKH COOMPAIOTCS U JOOABISIOTCS B HOPT(OIIMO YHANTHXCS.
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Ypok 22 / Tema: 2.9. CUJIA TPEHUSI.
JBUKEHUE MO JEMCTBUEM CWUJIbI TPEHUS

1.1.1. KomMmeHTHpYyeT 3aKOHBI i 3aKOHOMEPHOCTH MEXaHMUYECKUX 1

TEIJIOBBIX SIBIICHUH.

1.1.2. CocraBasier u pemaer 3a1a4u (rpaguyeckue, KaueCTBEHHbIC
Moacranaaprol 1 KOJINYECTBEHHBIE), CBS3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMH

MEXaHWYECKUX M TEIUIOBBIX SIBIICHUH.

1.1.3. OOBsiCHSIET B3aMMOCBSI3b MEXKIY BEIMYMHAMH, XapaKTepH-

3YIOIIMMH MEXaHHYECKOE U TEIIOBOE JABMKEHHE.

o KOMMEHTHPYET NPUYHHY BO3HUKHOBEHUSI CHIIBI TPEHUSI.
PE3YJIBTATHI o OTnU4YaeT BUIBI CHIIBI TPEHHS.
o0y4eHus e CocTaBIIsIeT M pemaeT 3aaqd pa3InIHoOro XapaKkTepa, OTHOCSIINE-
Csl K IBIDKEHUIO TeJla MOJ ACHCTBUEM CHIIbI TPEHUS.

MoTHBaIys MOXET OBITh CO3/1aHa Ha OCHOBE MaTeprasioB yueOHHKa (010K A). Ha sTom
3Tame ydamumcs MPEeAOoCTaBISIOTCS CBAPEHHOE U ChIPOE SIa, KOTOPBIM OHU OJHOBPEMEH-
HO COOOIMIAOT BpamaTeabHoe ABIKeHre. Hermmoxo 66u10 ObI IPOBECTH U BTOPOH KCIIEpH-
MEHT C NOABEHICHHBIMH SIMIIaMU. 3aTeM ClIeyeT 0OpaTUTHCS K KIIaccy.

UcciiegoBaTesbeKuil Bonpoc: [Ipu Kakux yciogusx meno, 00HAXCObl npuseoéntoe 6
odsudiceHue, 00120e 8pemsi NPOOOJIdCaem Imo OsuxiceHue?

[peanonoxenus yyaumxcst 0000IIAIOTCs, CaMble HHTEPECHBIE OTMEYAIOTCsl Ha JIOCKE.
3areM yuutenb (GopMHPYET TpyMNIbl, KOTOPHIM MOPYYaeTCsl BBITIOJIHEHNUE HCCIICTOBAHMS
«YTo M3 MpoiIeHHOTo 0 cuiie TpeHus Bbl oMHHUTE?» (0s10K B). O0cysK1eHrne pe3yibTaToB
MCCIIEJOBAHMS 11e1ec000pa3HO IPOBECTH Ha OCHOBE BOIIPOCOB M3 yUEOHHKA.

JlaHo Pemenue Bbrunciaenus
M=700r=0,7xr; 4 = 0,5; g = 10%, F, = uN = umg
Fop-?
OTBeT:

Juppepenyuposannoe odyuenue. na yuenuxos
€ HUKUMU Pe3VIbmamamu 00yueHus: U y4eHUKog ¢ 02-
PAHUYEHHBIMU  (DUBUYECKUMU  803MONCHOCIISIMU MO
3a0aHUe MOJICHO 3AMEHUMb HA KAYECMBEHHYIO 3A0ay,
nanpumep, maxyio. Teno nokoumcsi Ha HAKIOHHOU
nrockocmu. Kaxue cunvt deticmgytom na ne2o?

Ha cnenytoriem srane ooMeHa nHdopMmalmei ydanpecs 3HaKOMSITES ¢ TCOPETUICCKUM
MaTepuasioMm yueOnuka (6sok C). [y HanpaBiieHUs ACSTEIBHOCTH YYALIUXCS B TPABUIIb-
HOE pYCJIO IpyINaM pa3fatoTcs 3apaHee MOArOTOBICHHBIC JINAaKTHUECKHE JIUCTKU C BOIIPO-
caMM HHXKETIPUBEJICHHOTO 00pasiia.

1. Kakyro cuny nasviearom cuno mpenus?

e Kaxosa npupooa cunvl mpeniia? Ilouemy?

e Kyoa npunosicena, Kyoa Hanpagiena it Kaxkoi popmyioll 8blpaxicaemcsi Cuid mpeHus?

o Kaxue 6uobl cuibl mpeHus Cyuyecmeyiom?

e Om ueeo 3asucum_ cuia mpenus?

e Om uezo 3asucuin ko3¢guyuenm mpenus?

2. Umo sHauum O6udiceniie noo 0eticmsuem Cuibl mpeHus?

o Kax 3anucwiéaemcst ypasHenue npsiMoIuHeiHo20 PAGHOMEPHO20 OBUNCEHUs Mead NO

20PUBOHMATBHOU NOBEPXHOCIU 8 GEKMOPHOM U CKATAPHOM 6ude?
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e Kax 3anucwleéaemcs: ypagHenue npsiMoIuHeH020 PAGHOYCKOPEHHO20 OBUICEHUsL meild
HO 20PUBOHMATLHOU NOBEPXHOCIU 8 GEKIMOPHOM U CKASAPHOM 6ude?

e Kax 3anucoleaemcst ypasHeHue 08UNICEHUsI Meld 6 BeKMOPHOM U CKATPHOM 8UOe, ec-
JIU HA He2o Oelicmayem MOoIbKO Cula mpeHus?

3ameuanue. Omseemul Ha 8ce 3Mu 8ONPOCHL OAHbI 8 Y4eOHUKe 8 KOPOMKOU, HO NOHAM-
HOU U 0OCMYNnHOU ghopme.

Pexomenoayusn. Muocue 3adauu, omnocswuecs K pazoeiam «/Junamuxay, «3axomvl
coxpanenusny, «Mexanuueckue KonebanusLy u m.o., peuaiomcs Ha 0CHO8e YPAGHeHUs 08U~
JHCeHUsl, NOIMOMY HeoOXO00UMO NPUGUMb VUAWUMCSL clledyioujue YMeHUs (8 coOepicanHuu
MAmMepuanog yueOHUKa Smum c6e0eHUsIM YOeleHO 6HUMAHUE):

a) Cxemamuueckoe uzo0bpasjicenue cui, 0eticmeyiowux Ha meio;

b) Vmenue nanucamo 6 6ekmopHoMm 8ude ypasHeHue OBUNCEHUS,

¢) Ymenue npusecmu ypasnenue ¢ CKasAPHbILL U0 sl OAIbHEUUE20 PEUEHUSL: NPUBS3ANb
K cucmeme KOOpOUHam, onpedeiums nPOeKyul 6eKmopos Cui Ha KOOPOUHANHbLE OCU;

d) IlpasunvHo 8vibpame HanpasieHue KOOPOUHAMHOU OCU: NPU NPABUTLHOM 8b100pe 3HAK
VCKOpeHus 6yoem noaoHCUmenbHbiM.

Hupppepenyuposannoe odyuenue. Yuawuecs ¢ 6biCOKUMU Pe3YTbMamamu 00y4enus
MO2Ym NOAYHUmMb 3d0anue 03HAKOMUMbCS ¢ MAmMepuaiamy us onoxa « Yenyonennuoli ma-
mepuany noo 3a20106xkom « Teno 0sudcemest N0 HAKIOHHOU NIOCKOCIUY.

Ha ouepennom srane ypoka TpeOyeTcs: BBIIOJHEHUE HIKETIPUBEICHHON 3a/1auu U3 HC-
cienoBaHusl «MoJKeTe JI HalMcaTh ypaBHEHUE ABHKCHUS Tena?y:

3aoaua: Hanuwume ypagnenus 0gudicenusi mena 0t C1e0yiowux ciyyaes:

a) Ha Meno Maccovl m, OBUNCYUeecsi NPSIMOIUHETHO U PAGHOMEDPHO, 68 HANPAGLEHUU CUTbL

msidicecmu oeticmayem cuid F;

6) Ha meno maccou m, OsuICyujeecs nPsAmo- Aﬁ
4

JIUHENHO U pasHomepHo, delicmgyem cuna F

8 HANpAsieHuu NPOMUBONONONCHOM CUe

msoscecmu, f

€) meno maccou m 08UNCeMcs NPAMOIUHel- -

HO pasHo3ameoNeHHo. 0 X

Pewenue: a) Ecnmu B ypaBHEHUH B BEKTOP-

HOM BHJIE: F
- = = v = -

ma = Fgpy + By + N+ F +mg,

BbIOpaTh HanpasineHne ocn OX B Harpasie-

HUH ABWKEHUS, yUECTh, UTO YCKOPEHHE TIPH NPAMONUHEUHOM PAGHOMEPHOM OBUNCEHUU 4 =

S 3

=il

TATHU

mg

0 w ipoeximu BekTopoB N, F' ¥ mg paBHBI HyJIIO, TO TOJyUUM cileylollice ypaBHEHHE JIBH-
xenns B mpoekusx: 0 = Fgpy — Fp + 0+ 0% 0, Fopy = Fyp,.
0) Cremys BBIIICYKa3aHHBIM OOBSCHCHUSAM, IOTYYaeM YPAaBHCHHE, aHAJIOTHYHOE MIPEIBITY-
meMy: 0:FI‘HI‘I/I_FI‘p+0+O+O_)FI‘ﬂFH :Erp'

c¢) [Ipu paBHO3aMeTICHHOM ABIKCHHM Tena Fo, =0 U Teno ABIKETCS TONBKO MO JeHCT-
BHEM CHJIBI TPEHHs. B 3TOM Cilydde BEKTOpIIOE ypaBHEHME ABIYKEHHSA MMEET BHA: Md =

.

Fogry + Ep + N+ F + mg,
W B mpoekumsx: ma = F, = pul =pumg.

Ipeno:xenHsie TadAUIBI U cXeMbl. ['pynnam npezmaraeTcst HOCTPOUTh KapTy MOHS-
TUS «CUJIA TPCHUS.
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Ddnexmpounsle pecypcol:
1. https://www.youtube.com/watch?v=vY-7srSTPds
2. http://portal.edu.az/lessons/az/physics/Sade_mexanizmler/lo/uc_p5 1022.html

OuennBanne. CTerneHb TOCTIKCHUS 1[ETH OOYUYCHHS MOKHO YCTAHOBHTH Ha OCHOBE
MPUBEAEHHBIX HIKE KPHUTCPHEB.

YHWHY BO3HUKHO-
BCHUS CUJIBI TpC-
HU.

BAaHHUC

€T NIPUUUHY BO3-
HUKHOBEHUS! CHJIBI
TPEHHUSL.

p- I ypoBennb II ypoBeHb III ypoBeHb IV ypoBenb
Hesepro kom- C nomometo yun- | B ocHOBHOM BepHO |BepHo komMmeHTH-
MEHTHUPYET NpH- |TeNs KOMMEHTUPY- | KOMMEHTHPYET pyeT IpU4rHY BO3-

OpUINHY BO3HUK-
HOBCHUSA CHUJIbI TPC-
HU.

HUKHOBEHUSI CHIIBI
TPEHHUS.

Hesepno
OTJINYAET BUJBI
CHJIBI TPEHHUSL.

Y cranoBineHngKoMMeHTHPO-| =
pasTHIUi

C OMOIIBI0 yUH-
TeJIs OTIIMYAET BH-
JIbI CHJIBI TPEHHSI.

B ocHoBHOM BCPHO
OTIINYaCT BUIAbBI CH-
JIBI TPECHUS.

Bepuo otnuuaer
BUJIBI CHIIBI TPE-
HUSL.

Hesepno coctas-
JISICT U peliaeT
3a/1aun pa3Ind-
HOTO XapakTepa,
OTHOCSIIIHECS K
JIBUOKEHMIO TEJT
OJ IEUCTBUEM
CHJIBI TPEHHUSI.

CocraBiieHue u
pellICHUE 33/1a49H

C noMOIIBIO yuH-
TeJIs COCTABIISET U
pemaeT 3agaun
Pa3TMIHOTO XapaK-
Tepa, OTHOCSIIAECS
K JBIDKEHUIO TE
MO JIEUCTBUEM CH-
JIBI TPEHHUSL.

B ocHoBHOM BepHO
COCTaBIISIET U pe-
mIaeT 3a7a4yu pas-
JIMYHOTO XapaKTe-
pa, OTHOCSIITHECS K
JIBHYKEHHIO TEJI ITOT
JIEUCTBUEM CHIIBI
TpEHHsl.

Bepuo cocraBnsier
U pelIacT 3a1a4u
Pa3IIMYHOTO XapaK-
Tepa, OTHOCSIIIHECS
K JBIDKCHHIO TEI
MOJ{ IEVCTBUEM CH-
JIBI TPEHHUS.

B kon1e ypoka paboumne TUCTKA COOMPAIOTCS U JOOABISIOTCS B TOPT(OINO yIaIIUXCs.
Jomamnee 3aganue: Cobpats B IHTepHETE CBEICHNUS O CUJIE TPEHUSL.

Ypox 23/Tema: 2.10. YCJIOBUA PABHOBECHS TEJIA

1.1.1. KomMMeHTHpYET 3aKOHBI H 3aKOHOMEPHOCTH MEXaHUHECKIX
U TEIIOBBIX SBJICHHUIL.
1.1.2. CocraBusieT u pemaer 3a1a4u (rpaguyeckue, KaueCcTBeHHbIC

Hoacranaaprsi

MEXAHUYECKUX U TEIUIOBBIX SIBICHUMU.
1.1.4. JlenaeT mnpe3eHTAUUU O [PUMEHEHUH MEXaHUYECKUX U
TEIJIOBBIX SIBIICHUM.

PE3YJIbTATBI
o0y4eHust

uecsd K YCJIOBHSAM PaBHOBCCHS TCII.

u KOJ'II/I‘IGCTBeHHI)Ie), CBA3aHHBIC C 3aKOHAMU U 3aKOHOMCPHOCTIAMUA

e OTIIMYaeT yCIOBUS PA3IINYHBIX BUIOB PABHOBECHS TEIL.
e CocraBiseT U peliaeT 3aJadi pa3ImyHoro XapakTepa, OTHOCS-

Ypox MO>KHO HauMHATH C TeKCTa B yueOHuKe. [lomp3ysce MHTEpHETOM, MOXKHO TIpOjIe-
MOHCTPHPOBATh WIUTIOCTPAIIHIO K 3HAMEHHUTOHN OacHe pycckoro mosta M. Kpsutosa «Jlebenp,
pak u urykay (https://www. youtube.com/watch?v=U9x6dw2 L hkA).

Co3nanne BHYTPUIIPEIMETHON HHTETpallMU OMUPAETCs Ha 3HAHUS yUalluXcsi, IpHoope-
TEHHBIe TIPU M3YyYCHUU MATEpHaioB Kypca pusnuku 6-ro, 7-ro u 10-ro kinaccos. OcHOBbIBa-
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SCh HAa 3THX 3HAHMAX, yJalIuecss 00CyXIaloT CICAYIOMNE MPEAT0KEHHbIC YIUTEIEM BOII-
POCHI:

— Kakyro cunmy Ha3bIBalOT paBHOACHCTBYIOLIEH?

— MoskeT 1 paBHOJICHCTBYIONIAS CUJIa PAaBHATHCS HYNIO?

— UT0 Ha3BIBAIOT NMPOEKIHEH BEeKTOpa Ha OCh?

— Kak Oyzner qBurathscst Tejo, eciay JICHCTBHS MPHIOKEHHBIX K HEMY CHJI KOMIIEHCHPY-
10T (YpaBHOBEUINBAIOT) JIPYT Apyra?

Yuawuecs cxemamuuecku ycmanagiusaiom, 4mo pagHoOelicmeyowas, 3amMeHsouds
oeticmeus Cull, NPUIOACEHHbIX Jebedem U WYKo, pagHa no Mooyuio U NPOMUBONOI0NCHA NO
HanpagieHuio cuie, ¢ KOmopou 0eticmgyem Ha pakd, HOIMOMY UX 00Was pagHOOetCmayio-
was pasna Hymo.

Takxum o6pa3om, GOpMHUPYETCS UCCIIETOBATEIBCKUI BOTIPOC.

Uccaenoareibekuii BONPOC: [lpu kakux ycio8usax meno coXpansem coCmosHue pag-
Hosecus?

VYyamecs pacnpenensiorcs Mo rpymnmnam, B Ko-

TOPBIX BBINOJHAIOT HccienoBaHne «UTo o3Hagaer
HaxoXJCHWE Tejla B COCTOSHUM paBHOBECHUS?» E— H??PE’?FC.H“C e |
(610K B). 3amanue COCTOUT U3 CIEAYIOICH 3a1a4u. F i

3aoaua: Moxcro nu yoepocamv 6 pasnogecuy AP
JIOOKY, HA KOMOPYIO OOHOBPEMEHHO OeliCmeyIom petpe ’
meueHue pexu u oyrowutl gemep? Omeem 00OOCHYU- ¥
me CXeMamuyecKu. —F

Omeem: Ha cxeme uepmumcs pagHooeucmesyio- _

was cui, ¢ KOMmopuiMUu HA JT0OKY Oelticmseylom pexa
U gemep u J1e2Ko onpeoenaemcsa Cuid, CROCOOHAs yoepxcams 100Ky 8 paeHo8ecUU (8eKmop,
0003HaYUEeHHBI KPACHOU CIPENKOLL).

Ha cnenyromiem ararne ypoka rpymnibl OCYIIECTBISIOT 00MeH HH(pOopMaIend 1 JeMOHCT-
PHUPYIOT YMEHHS IPE/ICTABISITh YCBOCHHBIC 3HAHUSL.

Pexomenoayusn 1. B knaccax ¢ svicokumu pesyibmamamiu 00y4eHust MONCHO NPOSeCmu
UHMEPBLIO HA OCHOBE NPUBEOEHHBIX 0NPOCOE!

— Kaxkue 6uovl pagrogecus eam uzgeecmmubvl?

— IIpu kaxkux ycioeusx 603nuKaem ycmouuugoe pasHogecue?

— Kaxkoe pasnosecue naswvisaemca bespasnuynoim?

— IIpu KaKkux yciogusax meno Haxooumcs 6 HeyCmouuueoOM pagHogecuu?

C 11e71610 5KOHOMHH BPEMEHH B KJIACCaX C TEXHMYECKUMH BO3MOXKHOCTSIMI YIUTEIb MO-
KET BOCIIOJIb30BATHCS IEMOHCTPAIINI COOTBETCTBYIOINX MATEPUAIOB U3 MyJIbTHMEANIHHO-
ro yuyeOHHKa.

IIpennaraemble cxemMbl M Tadauubl. MOXHO
MPEAJIOKNUTh YYAIIUMCSl COCTaBUTh KapTy MOHS-
Tusi «PaBHOBECHEY.

Ha srane «TBopueckoe NMpUMEHEHHE» yyarlye-
sl pelIaroT 3a1a4y u3 0s10ka E yucOHuka.

3aoaua: J{nsa mena na HAKIOHHOU NIOCKOCMU
onpedenume: a) opmyny, GbIPANCAIOUIVIO VEILO-
sue pasrnogecus, 0) KAKoU CUNOU YPAGHOBEUIUBA-
emcs cuna mpetiis, ¢) KaxKoul CUioll ypaeHo8eull-
saemcs cuild peakyiy Onopbi.

Omeem:.a) B sexmopnom guoe:
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md = ﬁ'Tp + N + mg. B npoexyusx na ocu OXu OV:
may = Fy = F
{may =N-F,
b) Teno naxooumes 6 pagnogecuu Ha HAKIOHHOU NAOCKOCHU — 8 COCTOAHUY NOKOS, NO-
omomy ay = 0. Credosamenvho: B, = F; - E, = mgsina.
¢) na mena, naxoodswe2ocs na nakionnou niockocmu a, = 0 (amo evinornsemcs u
npu 0udCeHUU mend, maxK KAK OHO OBUNMCEMCS 8 HANPAGLeHUU, NePHeHOUKVIAPHOM OCU
0Y). I[losmomy: N = F, = mgcosa.
B pasnene ypoka «Uto Bbl y3HaIM?», pa3bsiCHsIA 3HAYCHUsI KITIOYEBBIX CJIOB, YYalllUecs
CaMOCTOSATENIFHO 0000IIAI0T OCHOBHBIE 3HAHHS, TIOJIyYCHHBIE B TEYCHUE YPOKA.
Dnexmponnwie pecypcol:
1. https://www.youtube.com/watch?v=U9x6dw2LhkA
2. http://portal.edu.az/lessons/az/physics/Potensial_enerji/lo/uc_p4 1020.html
OuennBanme. CTerneHb IOCTHKCHUS LETH OOYyYCHHS MOXKHO YCTaHOBHTH Ha OCHOBE
NPUBEASHHBIX HIKE KPUTEPHEB (ONpeielIeHHEe pa3iindbsi, COCTABJICHUE U PEIICHUE 3a/1a4).

Kp. I ypoBenn II ypoBeHb 111 ypoBeHb IV ypoBenb

& |He npaBuibHo C Tpynom B ocHoBHOM BepHO |BepHo oTnuuaer

S |omIMYAeT YCIOBHS | OTJIIMYACT YCIOBUS |OTIIMYACT yCIOBUS | YCIOBHS

E pPa3IMYHBIX BUJOB | Pa3IM4YHBIX BUJOB |PA3JIMYHBIX BUIOB |pa3IM4YHBIX BUIOB

O |paBHOBecHS TeN paBHOBECHS TeI paBHOBECHS TeI paBHOBECHSI TeI
< 5 Hesepho pemraer C momompio yun- | B ocHOBHOM BepHO |BepHo cocTtaBmser
o § 3a/1a4M PAa3JIMYHOTO |TENs COCTABIAET M |COCTABIISET M Pe- | M PEHIAET 3a1a4u
£ § |XapakTepa, OTHOCS- |pelIaeT 3a1auu IIA€eT 3a1a4M Pa3- | Pa3aIMYHOIO Xapak-
B 2 |mMecs K yCIOBHAM | PAa3IMYHOTO XapaK- |JIMYHOTO XapaKTe- | TePA, OTHOCAIIUECS
<
5 S |paBHOBecuUs Ten Tepa, OTHOCALIUECS | Pa, OTHOCSALIMECS K |K YCIOBUSIM PaBHO-
3 E K YCJIOBUSIM PaBHO- | YCIIOBHUSIM PaBHOBE- | BECHSI TEJ

= BECUS TEI cusi Ten

B KOHIIC YpOKa pa60‘-II/I€ JINCTKHU CO6I/IpaIOTC$I n Z[O6aBJ'I$IIOTC$I B HOpT(l)OJ'H/IO ydammxcs.

VYpox 24 / Tema: PEHHEHUSA 3AJAYHN

Ha ypoke MOKHO BBITTOMHUTE 3aganus 2.6 ; 2.9 — 2.20 u3 610Ka 3a1aHuM, OTHOCSAIIHXCS
K pasfeny, Wik COOTBETCTBYIONIME 3aaHus 13 0aHka TecTOB (CIieIiaibHEIM BBITYCK KYyp-
Hana A6utypuent, 2001; TecToBbIe KHMXKKH 110 KJIaccam).
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Ypok 25 / OBPA3LbI 3AIAHMIA JJ151 MAJIOTO
CYMMATHUBHOT'O OIIEHUBAHMS

1. Ha Teno neficTBYIOT OAMHAKOBO HampasiieHHbIe ciitbl F=24 H, F, =106 Hu
F5 =88 H. Onpenenute MOIyIb paBHOACHCTBYIONIEH YTUX CHJL.
A)118H B)218H C)6H D)42H E)170H

o F.
2. PaBHOJEHCTBYIOIIAS CIJI, TTOKa3aHHBIX HA PUCYHKE, PaB- *

Ha 25H. Yemy paBeH MOIyIb CHITHI F?
A)20H B)25H C)6H D)5H E)15H

90°
F, =20H

3. Temo CKONB3WUT MO HAKIOHHOW IUIOocKOoCcTH. Kak Hampas-
JICHa PaBHOJCHCTBYIOIIAS CHII, IEHCTBYIOIINX HA TETO?
A)l B) 2 03 D)F=0 E)4

4. Ha Teno neiCTBYIOT JBe CHIIBI, HampasieHHsie mog yriaom 60° apyr k apyry. 3uas, uto
Moy 3THX cui paBHbl /) = 10 H u F, = 6 H cooTBeTCTBEHHO, ONpeeuTe MOIYIb UX

paBHOZeHCcTBYOMIEH (c0560° = %).
A)14H B)16H C)4H D)60H E)30H

5. Ha pucynke npuBenés rpaduk 3aBUCHIMOCTH CKOPOCTH
JIBIDKEHUST OMITBSIPAHOTO 11apa oT BpemeHnu. Ha kakom Bpe-
MEHHOM Y4acTKe MOYyJIb PAaBHOJEHCTBYIOIIEH CHUJIbI OTINYECH
OT HyJs?

A)0—t;

B)t, —t,

C)ty —t3

D)t; —t,

E)O—t;ut;—t,

bomsc

0 + + + »-
tl t2 t3 t4t'c

6. Ha Teno meicTBYIOT IBe CHUJIBI, HAaNlpaBJieHHbIE Mo yrioMm 90% npyr k apyry: /i =3H u
F> = 4H. Tox neiicTBUEM 2TUX CHJI TEJO TOyYaeT yckopenue 2,5 m/ 2. Macca storo tena
paBHa

A)2xr B)1xr

C) 7,5 xr

D) 10 xr

E) 12,5 xr

7. [leBouka M Malb4MK TSHYT KOHI[BI KaHAaTd B IPOTHBOIOJIOXKHbBIE CTOPOHBI. J[eBouka Mo-
KeT TAHYTh KaHaT, MPUKIaAbIBas MakcuMaipHyio cuty 50 H, a Mampumk MOXKeT Mmpuio-
xuTh 150 H. C xakoif cunoit oHl HATSIHYT KaHAT, CTOS HETOABUKHO?

A) 250 H B) 200 H C) 100 H D)50H E)75H
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8. Jlomane taHer tenery. KakoBo COOTHOLIEHHE MEXAY CHUIION ﬁl, C KOTOpPOH Jomaab
JIEHCTBYET Ha TEJETy, U CHIOH ﬁz, C KOTOpOI Tenera AeHCTBYET Ha JIOMIAb, TP UX PABHO-
MEPHOM JBHKCHUH?

A)F;, > F,

B)F, > F,

C)F, <F,

D)F, =F,

E)F, >0;F, =0

9. Ecrmit HUTB, IPUBSI3aHHYIO K TBO3MIIO B CTEHE, MOTSIHYTH 32 CBOOOMHBIN KoHer ¢ cmioi 30 H,
TO oHa 00opBETcs . Kakylo MUHMMANbHYIO CHIYy HAJI0 NMPHIOKHTH B MPOTHBOIMOJIOKHBIX Ha-
TIPABJICHUSIX K KaXKIOMY KOHITY 3TOI HHUTH, YTOOBI OHA 000pBasiach?

A)15 B)30 ()45 D)60 E)120

10. Ha pucyHke npejicTaBJIeHbI HAIIPABICHUS BEK- v
TOPOB CKOPOCTH M ycKopeHue ms4a (a). C kakoit ” N s
CTPEJIKOI COBIIJIaeT HAMPaBICHNE BEKTOPA PAaBHO- !‘
JICHCTBYIOIINE BCEX CHII, IPHIIOKEHHOMY K Msiay (b)?

A)l B)2 )3 D)4 E)5 (a)

11. Teno nBuxkeTcs Nof AecTBUEM NOCTOSIHHON critbl 15 H. YeMy paBHO U3MEHEHHE M-

mynbca Tena 3a 0,2 ¢ neficTBrs 3TOH CHITbI?
kr-m kr-m kr-m

kr-m kr-m
A)75=% B)15=%  ()30<" D)3=" E)75-"

3T . oxr
12. Ha xapTHHKE MpeICcTaBICHbl MACChl TEJIEKEK C %ﬁ\_—m%
rpy3amu. Mexay Telae:KKaMu MOMEIICHA CKaTasl ¢
MOMOIIBIO0 HUTHU NpYyKuHA. Ecy HUTH nepexeus, TO 1 ! = = | r

Tenexka 1 npuobperter yckopenue 0,4 M/c?. Kakyio

CKOpPOCTB IIPUOOPETET TeNexkKa 27
A)1,25m/c B)0,8m/c C)0,2mM/c E I ;IK_—‘-
e — ._ ].r

D)5m/c E)2mMm/c 1“__ - ——

13. Macca s6moxa 0,3 kr. Macca 3emmu 60iibilie Macchl sibnoka B 1025 pas. SI610k0
nputsAruBaetcs K 3emiie ¢ cuitoi B 3H. Ckakoii cuiioi 3eMJIst IPUTATHBACTCS K 100Ky ?

A) 3emns He npuTArMBaeTcs k A0moky  B)3-10°°H  C)3-1072°H
D)3H E)3°!-10%°H
14. Yemy paBHO yckopenue czodoguoro nagenus na Comnnne? (Macca Conuna 2 - 103%kr,
.MZ
cpenHee 3Hauefue paauyca Connna 7 - 108m, G = 6- 10711 117).
A) 244 M/ BY14wm/c> C)84m/c2 D)98m/c2 E)21m/c?
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15. Ompenenute 3HaK aOCONIOTHOTO W OTHOCUTEIBHOTO PACTKCHUSA AehopMaIiin CxaTusl.
A) Al — oTpuLATE/bHBIN; € — OTPULATETbHBIN

B) Al — oTpunaTenbHbIN; € — MOJOXKUTETbHBIN

C) Al — MoJIOXKUTENbHBIN; & — OTPULLATEbHbBIN

D) Al — n1010KUTENBHBIN; € — MOJOKHUTEJbHBIN

E) Al — oTpuLaTenbHbIN; € — HOJb

16. Temo moaBeIIeHO K KPIOYKY BEPTUKAIBHO 3aKpEIUICHHON NPy KUHBI. Kak n3MeHuTCs
JKECTKOCTD MPYKUHbI, €CII MACChI TeJIa yBEIHMUUTh B 3 pasa, (g = 10 m/c?)?

A) yBemmuntcs B 3 paza B) ymensmmtes B 3 paza  C) yBenmuutcs B 9 pa3

D) He u3menurcs E) ymenbmmrcs B 9 pa3

17. Ecnu Teno IBMKETCs Ha TOPU30HTAIBHOM TIOBEPXHOCTH TOJIBKO IMOJ] ICWCTBUEM CHIIBI
TPEHUsI, TO KaKoi (hOpMyIIOH MOKHO ONPE/ICIUTH €ro CKOPOCTh (U, —HavaJIbHasi CKOPOCTh
TeIo, )t —KO3((UIIMEHT CHUITBI CKOJILKEHHMS)?

2 2
A) vy + ugt B)Uot+% C)Uo-l-g—:D)Uo-l-% E) v, — ugt

18. Kak u3mMeHHUTCS TOPMO3HOM MyTh TeNa, €CIU YBEIUUYUTh €ro HauaJbHYI0 CKOPOCTh B 4

paza?
A) He usmenurcss B) ymensmmres B 4 paza  C) yBenuuntcs B 4 pasa
D) yBenmumuntcs B 16 pas E) ymenpmmres B 16 pas

19. Teno, maccoit 300 T cB060HO TTaaeT ¢ BRICOTH 5 M. OmpeenuTe Bec Tena

(g =10 m/c?).
A)0 B)15H C)1,5H D)06H E)6H

20. B kaxkyo cTOpoHy HalpaBiieHa HampsKeH-
HOCTb IpaBUTALIMOHHOTO 10Jis JIyHbI B TOuke M?
A)l B)2 C)3 D)4 E)S

OTBETHI:

W
oy
-
o0
©
.
(=]
—
=
—
)
.
w
—
~
—_
)
—
N
—
-
—
o0
—_
o

1 2 3 4 20

B |E D A |C |[A |D |[D |B |E |D |C |[D |A |[B |D |E D |[A |B
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MABA 3

3AKOHBI COXPAHEHUSA

IHOACTAHIAPTEI, PEAJIM3YEMBIE B I'JTABE

1.1.1. KoMMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUIECKUX U TETIJIOBBIX SIBICHHH.
1.1.2. CocraBnsier u pemaer 3aiaun (rpaduueckre, KaueCTBEHHbIC W KOJIHUYECTBEH-
HBIC), CBSI3aHHBIE C 3aKOHAMM W 3aKOHOMEPHOCTSIMA MEXaHWYECKMX U TEIIOBBIX
SIBJICHUM.

1.1.3. OOBSICHSIET COOTHOILICHUST MEXK/Ty BETMUMHAMH, XapaKTEPU3YIOIIMMH MEXaHUIEC-
KO€ U TEIUIOBOE JIBUKECHHE.

1.1.4. Jlenaet mpe3eHTaMK O MPUMEHEHUH MEXaHUYECKUX U TEIUIOBBIX SBICHUH.

3.1.1. TIpoBepsieT SKCHEPUMEHTAIEHBIMA METOJaMU 3aKOHBI MEXaHWYECKUX W TEIUIO-
BBIX SIBJIGHHH M MPEJICTABISAET UX PE3yJIbTaTHI.

3.1.2. OmpenensieT 3aBUCUMOCTh MEXKIY (M3MYECKUMH BEIMYMHAMH, XapaKTEePU3YIO-
MU MEXaHUIECKUE U TEIUIOBBIC SIBICHUSI.

3.2.1. T'oToBUT mpe3eHTanuy 00 yCTaHOBKAaX, MPHHIMITBI PAOOTHI KOTOPBIX OCHOBBIBA-
IOTCSI HA MEXAaHHYECKMX W TEIUIOBBIX SIBICHHSAX, WIPAIOIINX 3HAYNTEIBHYIO POJb B
Pa3BUTHH TEXHUKH.

3.2.2. IIpoBOANT HCCIEAOBAHUS M TPEICTABISIET X PE3yJIbTaThl O POiH (PU3NUECKON
HAayKH{ B Pa3BUTHH TEXHUKU (MEXaHUYECKHE U TETNIOBBIE YCTAHOBKN).

OBIIEE KOJIMYECTBO YACOB I10 I'JTABE: 8 "acon
MAJIOE CYMMATHUBHOE OHEHMBAHMUE: 1 uac
BOJIBIIOE CYMMATHBHOE OLIEHMBAHMUE: 1 uac
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Ypox 26 / Tema: 3.1. BAMKHYTAS CUCTEMA.
3AKOH COXPAHEHUA UMITYJIbCA

1.1.1. KomMMeHTUpPYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHHMUECKUX
1 TEIUIOBBIX SIBIICHUH.

1.1.2. CocraBisieT u pemraet 3agadu (rpadguaeckrne, Ka4eCTBEHHBIC
1 KOJIMYECTBEHHBIC), CBSI3aHHBIC C 3aKOHAMH 1 3aKOHOMEPHOCTSIMH
MEXaHWYIECKUX U TETIJIOBBIX SIBICHHUH.

IMoacrangapTel 3.2.1. ToToBUT mpe3eHTanuu 00 yCTaHOBKAX, MPHHIUIEI PaOOTHI
KOTOPBIX OCHOBBIBAIOTCSI HA MEXaHUYECKNX U TEIIOBBIX SBICHUSIX,
WTPAOIINX 3HAYNUTEIbHYIO POJIb B PA3BUTHH TEXHUKH.

3.2.2. [IpoBOIUT HCCIIEAOBAHMS U TIPEACTABISET UX PE3yJIbTaThl O
poiu GU3MYECKOI HAYKU B Pa3BUTHU TEXHUKH (MEXaHUUECKHE U
TEIJIOBBIC YCTAHOBKH).

o KoMmMeHTHpYeT (HU3WYECKHH CMBICI MOHSTHS «3aMKHYTas
CHCTEMa.

e OOBsCHSIET NPHUYMHBI BBIIOJHEHNS 3aKOHA COXPAHEHHS B
3aMKHYTOH CUCTEME.

e CocraBiseT W peuaeT 3a7a4yd, OTHOCAIINECS K IPHUMEHEHHIO
3aKOHA COXPAHEHUS UMITYJIbCA.

PE3YJIbTATBI
o0y4eHust

Ypok MOXKHO HaUMHATH C TEKCTa, PACYHKAa U BOIPOCOB U3 0J10Ka A yueOHHKa. UTOOB
MTOMOYb YYaIIMMCsi 000CHOBATh WX IPEIIOI0KEHHUSA, MOKHO OOPATUTHCS K HUM C TaKUM
JTOTIOJTHUTEIHHBIM BOIIPOCOM:

e Kak B COOTBETCTBHUH C MOHATHAMHU ACUCTBUS M TMPOTUBONCHCTBHS CHISIINI Ha JIOIIa-
1 MIOHXTay3€eH MOT OBl CaM BBITAIIUTH ce0s u3 GomoTa?

[penmnonoxeHus, BEIABAHYTHIC YIAIIIUMUCS, BRICTYIINBAIOTCS, CAMBIC HHTEPECHBIC BHIITIICHIBA-
toTcs Ha ocke. [TocteneHHo hOpMUPYIOTCS MCCIIEI0BATEILCKHIE BOTIPOCHL.

UccaenoBaresibckne BONPOChI: Kakos uzuueckuil CMulC ROHAMUS «UMNYILC cunsin? B
KaKoll cucmeme 8bINONHAIOMCS 3AKOHOMEPHOCIUL 0eUCMBUs U NPOMUBOOUCMBU, KaKoe NPaxK-
mu4ecKoe e20 NPUMEHEHUE MOJICHO NepeyUucIums?

VYyarmquecss pacrpeeNisiFoTCs IO TPYIIaM JJisi BBIIOJHCHHS HCCICIOBAHUS, IPUBCIEH-
HOTO B 0J10Ke B ydeOHMKa, B X01€ KOTOPOTO OHU BBUCHSIOT, YTO IPH yIAPE 10 Psily IIa-
PUKOB OIHMAM IIAPUKOM OT APYTOro KOHIIA ATOTO psga OTACIACTCs, MOIYYIUB WMIYIBC,
OJIMH MAPUK, IPH yIAape IByMs [MIapUKaMHU MTOTYYar0T UMITYJIbC W OTACISIOTCS IBA IapiKa,
IpH yaape Tpems MIapuKaMH — TPU H T.JI. Ydamecs BeAyT OOCYKACHWE W BBIIBUTAIOT
MIPETIOI0KEHUS BOKPYT CIIETYIOMIEr0 BOSHUKIIIETO BOIIPOCA:

— Kax u3MeHUINCh MMITYIIbCHI TEJl, COCTARIISIONIUX CHCTEMY B PEe3yJIbTaTe WX B3aUMO-
nencTBus?

— Kax u3menuscs o01mii UMITyJIbC 3TOM CucTeMsr?

Cpasy mocie 00CYXICHHS yYaluecs 3HAKOMSITCA C TCOPETHYCCKUM MaTepHaoM M3
omoka C yucOHUKa, TPOBe/s OOMeH MH(pOpMAILKeii, TOTOBST MPE3CHTAIIUI0 HA OCHOBE Clie-
JTYFOIIUX TIOJI0KCHUH U BOTIPOCOB:

o Kaxyro cucmemy HA3b18010M 3AMKHYMOU?

e Ymo naszvigaiom-umnynvcom meaa? Hanucamo ghopmyny umnyivea, 8bipasums eOuHu-
Yy e2o uzmepenus 8 ocnosuvix eounuyax CH.

e 3axoncoxpanenus UMnyabea: onpeoenenue u Gopmyna.

e Abcomomno ynpyeoe cmoaknosenue 08yx mei: onpeoenetue u popmyna.
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e AbconomHo Heynpyeoe CMOIKHOBeHUe 08YX mell: onpeodeieHue u hopmya.

Pexomenoayun 1. Yuumvieas oepanuteHHOCMb NPOOOIHCUMETLHOCTIU YPOKA, 9man
«Obmen ungopmayuerly yenrecoobpasHo ocyujecmsums mpems pYanamis:

1 epynna: 3amxnymas cucmema. 3aKon coxXpanenus UMnyived.

11 epynna: Abcomomuo ynpyeoe cmoaknogenue 08yx mel.

11l epynna: Abconiomno neynpyeoe cmoakHosenue 08yx mei.

Pexomenoauusn 2. B npoyecce npezenmayuil credyem oopamume GHUMAHUE YUAUUXCS
HA MO, YUMo 3AKOH COXPAHEHU UMNYIbCA BbINOIHACMCA He Ol 6ceX mell, d MOabKo O
meJl, COCMAasIAIWUX 3AMKHYIYIO CUCEM).

o [eomempuyeckas cymma UMny16co8 meji, COCMAGIAIOWUX 3AMKHYMYIO CUCIEMY, OC-
maémcsi HeusMeHHoU NP 100bIX OBUNCEHUAX U 83AUMOOCUCIBUAX DIMUX e

Py + Py + P3 + -+ P, = const

Ipumepamu maxux cucmem AGIAOMCA PYAHCHE U YA 8 HEM, NYWKA U CHAPAO GHYMPU
He20, pakema u monaueo u m.o.

Hugppepenyuposannoe odyuenue. Yuenuxam c¢ 6blcOKUMU pe3yTbmamam 00y4eHus.
MOHCHO Oamb 3a0anue 03HAKOMUMbCa ¢ mamepuanom « Ocobwiil ciyyaii: abcoaomHo ynpy-
20e CMONKHOGe e WApUKa co CIMeHolly, npueedéunoe 8 OoKe «Yenyonennvlii mamepuany
U NOOENUMBCSL NOTYYEHHLIMU CEEOSHUAMU C MOBAPULYAMU.

[Tocne oOcyxeHus Mpe3eHTaIM CleyeT NepeTH K dramy npumeHenus. B wactu «Ore-
HUTE CBOM 3HAHMSH PEIIACTCs CAeAyIOomas 3aa4a:

3aoaua: Yuenux maccou 50 ke co ckopocmuto 8 M/C 0020Hsem U 3anpvleudaen Ha meaexic-
Ky maccou 30 ke, dsudcywyroca co ckopocmoto 2 m/c. C kaxoil ckopocmvio Oyoem 08u-
2amb st MENEHCKA C YUEHUKOM NOCTe 3Mo20?

Jlano Pewenue
my = 50 Kl Uy = 8% My Uy + Mgy Uren. = U(mM + m'ren.)
My, = 30 kn; Uren. = 2% — My Uy + Meey, Uren,
v—"? ¢ My + Mgy,
Buiuucnenus
:(50-8+30-2)1(1"-M/c=@n_4=57511_/1
(50 + 30) &r 80 ¢ ¢

Dnexkmponnsle pecypcol:
1. http://portal.edu.az/lessons/az/physics/Mexaniki_ish_ve _mexaniki_enerji/ index.html
2. https://www.youtube.com/watch?v=jdhJOwKcJOc
3. https://www.youtube.com/watch?v=YLxLrvI93gY
OuenuBanne. CTereHb JOCTHKEHUS [EIN 00YUEHHsT MOXXHO YCTAaHOBHUTH Ha OCHOBE
MPUBEIEHHBIX HIKE KPUTEPHUEB.

Kp. I ypoBenn I1 ypoBeHb I1I ypoBeHnn IV ypoBennb
Hesepuo kommen- | C momorieio yau- - | B ocHoBHOM BepHO | BepHO KOMMEHTH-
é g THpYeT (huznge- TelA KOMMEHTHPY | KOMMEHTHPYET ¢u- | pyer Gpu3HUecKuit
& I |CKH CMBICI [OHS- | €T PH3MICCKIii 3WYECKUH CMBICT | CMBICI HOHSTHUS
§ 8 THUA «3aMKHYTas CMBICJI IIOHATHA TOHATUA «3aMKHY- | «3aMKHYTas CUCTC-
$ & |cucremar» «3aMKHYTasl CUCTE- |Tasi CHCTEMay May
Ma»
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o |HeBepHO 00bsicHs- |3arpyausiercst npu | YacTu4HO 00bsicHsI- | [I0MHOCTBIO 00bsIC-
E |eT IPUYHHBI BBI- OOBSCHEHUH NPU- | €T MPUUYHUHBI BbI- | HET IIPUUMHBI BbI-
2 | mONHEHWs 3aKOHA | YHMHBI BBIMIOJHECHHMS | [IOJIHEHNUSI 32KOHA | TIOJIHEHUSI 3aKOHA
% COXpaHEHHs UM- 3aKOHA COXPAaHEHHUSI | COXPAHEHHST UM~ COXpaHEHHs UM-
8 IyJbCa B 3aMKHY- |HMMIIyJIbCa B 3aMK- |IIyJIbCa B 3aMKHY- |IIyJIbCa B 3aMKHY-
ThIX CUCTCMAX HYTBIX CUCTEMaxX ThIX CUCTEMAX ThIX CUCTCMAX
o= C nomomeio yun- | C momomibio yun- | B ocHoBHOM BepHO |BepHo cocraBnser
© § |TeJ COCTABIACT, | TElIs COCTABISCT M | COCTABIACT M pe- | M PEILIACT 3a/1a1H ¢
£ § |HO HEBEDHO pellla- | pelaeT 3aa4u ¢ |1aeT 3a1a4u ¢ MIPUMEHEHHEM 3a-
& & |eT3amauM ¢ mpuMe- | IPUMEHCHUEM 3a- |[IPHMEHEHHEM 3a- |KOHA COXPaHEHMS
g 5 | HEHMEM 3aKOHA CO- |KOHA COXPAHEHMS |KOHA COXPAHEHUs | MMITyJbCa
S i XPaHEHUS UMITYJIb- | IMITYJIbCa HMITyJIbCa
ca

B komn1ie ypoxa paboumne TUCTKA COOMPAIOTCS U JOOABISIOTCS B TOPT(OINO yIaIIHXCS.
JomaniHee 3aganue. [10AroTOBUTH MPE3EHTAIMIO MIIH ITPOEKT TI0 TEMaM:

IIpoexm: «CTtapT pakeTsl ¢ BOJSHBIM JBUTATEIIEM.

IIpezenmayus. «VcciieqoBaHue pEaKTUBHOIO JIBUYKEHUS.

Ypox 27/ Tema: 3.2. MEXAHUYECKAS PABOTA U MOIIITHOCTb

1.1.1. KoMMeHTHpYEeT 3aKOHBI H 3aKOHOMEPHOCTH MEXaHUIECKHIX
1 TEIJIOBBIX SBJICHUI.

1.1.2. CocraBisieT 1 penraeT 3a1auu (rpaguyeckue, Ka4eCTBEHHbIE
Y KOJIMYECTBEHHBIE), CBSI3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMH
MEXaHUYECKUX M TETUIOBBIX SIBICHUH.

1.1.3. OOBsICHSIET B3aUMOCBS3b MEXAY BEIMYMHAMH, XapaKTepH-
3YIOIIUMH MEXaHHYECKOE U TEILUIOBOE JBHIKCHUE.

1.1.4. Jlenaet nmpe3eHTalMy O IPUMEHEHUN MEXaHUUYECKHUX U
TEIUIOBBIX SIBJICHHUH.

MMoacranaaprsl

o OOBsICHSIET MEXaHUYECKYIO paboTy KaK (M3UYECKYIO BEJIMUNHY,
XapaKTEePU3YIOIIyI0 I3MEHEHHE COCTOSHHA Tea.

® KOMMEHTHPYET MOIIHOCTh KaK (PM3MYECKYH) BENNYMHY, XapaK-
TEPHU3YIOLIYIO OBICTPOTY COBEPILEHUS PaOOThL.

e CocTaBiseT U pellaeT 3aJauy pa3IMyHor0 XapakTepa II0 onpeze-
JICHUIO MEXaHWYECKOH PabOThI M MOIITHOCTH.

PE3YJIbTATHBI
00yueHust

K MoTHBaIMu MOXHO MIPUCTYIUTH C BONPOCOB U3 GJI0KA A y4yeOHHMKa. Yydalinecs BeayT

00CYJICHUS 1 BBIIBUTAIOT MTPEATOJIOKEHHS BOKPYT BOIIPOCOB:
«Kak npaBuiibHee BbIpa3uTh MHEHHUE O BhIMIPaBIIel kKoMaH e: «KomaH/a cripaBa cHiibHee»
WM «Komanjaa crpasa MourHee»? Ilodemy?» (Omeem: «npasas komanoa mowgnee», max
KaK 3ma KOMAHOa 8bINOJIHUAL OOHY U My dce pabomy bvicmpee, uem opyeas komanoa). I1o-
CTETICHHO (POPMHUPYIOTCS HCCIIEI0BATEIBCKHIE BOIIPOCHI.

HccnenoBarenbekuii Bonpoc: Om ueco 3asucum mexanuueckas paboma? Ilouemy
8aVICHO Onpeodenenue-ObICmpomsl 8bINOaHEHUs pabOmbl?

VYautens GopMUPYET TPYIITBl YISHUKOB /IS BBITIOJTHEHHS UCCIIEA0BaHNs «BrIoIHNTCS
7M1 oMHaKoBas pabora?y u3 6Joka B yuebnnka. OHHM BBIACHSIOT, YTO OJHA U Ta )K€ MeXa-
HuYeckasi paboTa MOKET OBITh BHIIIOJTHEHA C PA3TUYHON OBICTPOTON M ompeneneHue ObicT-
POTHI BBITMOJIHEHMS 3apaHee UMEET BaXKHOE MPAKTUIECKOE 3HAUCHHUE.
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Ha ocHoOBe TeopeTndeckoro MaTtepuaiia, MpuBeIEHHOTO B 0J10Kke C yueOHNKa, METOIOM
«aKTHBHOTO YTEHHSD NPOBOAUTCS 0OMEH MH(popMaiueil. B kiaccax ¢ TeXHHYECKUM OCHA-
IIEHHEM MOXKHO MPOJIEMOHCTPUPOBATH C IOMOIIBIO IPOEKTOPA Pa3IMYHbIe BUIeO(parMeH-
ThI U @aHUMALIUK 110 TeMe «MexaHudeckasi paboTa U MOIIHOCTbY. YUallecsi 3HaKOMbI C Te-
Mot (cM. Dusuka 7, ctp. 56 — 60), MOITOMY HE JOJKHBI UCTIBITHIBATH TPYIHOCTH IIPU yC-
BOCHUHM MOHATUI «MeXaHH4YecKasi paboTa» M «MOILTHOCTHY.

Pexomenoauus. Ilpu nposedenuu npesenmayuu ciedyem oopamums 0cod0e 6HUMAHUE
Ha CNIe0YIoujue NON0MHCEHU:

@ Pagencmeo pabombi npou38e0eHuio MooyJisi pA6HOOCUCMEYIoWell CUbl, MOOYJIS ne-
pemewerus U KOCUHYCa yena Mexicoy eKmopamu 3moi cuivl u nepemeujerus: A = F - s -
cosa.

o SlenAAch CKANAPHOU (husutecKoll 6eTuduHOl, paboma Modxcem nPUHUMAMb KaK NOL0-
JHcumenvuvle, Max U OMpUYAINENbHble 3HAUCHUA, A MAKHCe MO}Cem OblMb PA6HA HYTIO.
3uax pabomwl 3aeucum om HanpasieHus 6ekMopos cuivl u nepemeujerus. Ommevaemcs,
umo:

— ecu yeon Mexcoy 8eKmopamu pagnooelicmayioueli cuibl U nepemeyenus OCmpblii, m.e.
0° < a <90° moeda cosa > 0 u cogepuiennas cunot paboma seIsAEMcs NOJOHCUMENb-
nou: A > 0;

— eclu Y201 MexHcoy 8eKmopamu pasHoOelcmeyloweli cusbl U nepemeujerus. mynoti, m.e.
90° < a < 180°, mozoa cosa < 0 u cogepuwiennas cunoi paboma seiAemcs Ompuyameisb-
nou: A <0;

— ecnu HanpaeneHue pagHoOelcmayujell Cuibl NepneHOUKYIAPHO HANPAGLeHUIo nepeme-
wenus, m.e. « = 90°, moeda cosa = 0, u pasnoodeiicmeyrowas He cogepuiaem pabomy: A
=0.

® Pagencmeo no 4ucio8omy 3HaveHuio pabomol cuibl, oellcmsyroujeli Ha meio, O8UNCY-
ujeecs Ha 2OPU3OHMANLHOU NOBEPXHOCTU, NIOWAOU ucypbl, excaweli noo 2paguxom 3a-
BUCUMOCTIU NPOEKYUU IMOU CUTLL HA BLIOPAHHYIO OCb OM NPOEKYUlU nepemeujerus. Ha Smy
oCh.

e Paboma, cosepuiaemas Hao meiom NOCMOAHHOU NO 3HAYEHUIO PABHOOeUCmEYyIowell
CUNOU, NPU OBUNCEHUU MO0 MeNa MexHc0y O8YMA OAHHLIMU MOUYKAMU He 3a8UCUm Om
@opmul mpaekmopuu, coeouHsAIoueli Smu MoyKu.

® Bo3modcHOCb Npu NOCMOAHHOU MOWHOCIU 08U2AMENs NPOU3BOTLHO20 A6NMOMODU-
JIAL NOMYHEHUs 8bIUSPLIULA 8 CUTEe MANLIX 3HAYEHUL CKOPOCMU €20 OS8UINCeHUSA Ul 8bIUSDbI~

wa 6 ckopocmu npu MAajablx 3HAYEHUAX CUIbL MIACU.

A F-s N N
N=—=—=F-v >F=—; 0=—
t t 1) F
Ha crenyromem stane B uccnenoBanun «Kakas paborta coBepiieHa MYCKyJIaMH aTiic-

Ta?» pemaercs cieayonas 3a1aqa;
3aoaua. Amaem noousn wmaney maccou 250 ke na evicomy 2 m 3a 5 cexyno. Onpeoe-
o o o« M
aume: a) pabomy, npousgedEHHYI0 MycKyasHol cuiot amiema (g = 10 E)

b) CKONILKUM JIOULAOUHBIM CUNAM. 6ydem pdasHa cuad, RPUIONCERHAA amaemom K wmaree.

Hano Pewenue u svruucaenus
m=250 K5, t =56 | gy4 —imgh =250k 10— 21 = 5000/x;
h=2mg=10 oy = A _ 5000/ ) _ 1lm.c-2500Br
A—? N—=? )N = ? = T = 2500BT = W =~ 3,4-/1.6'.
30ecy yumeno: 1 n.c. =736 Br.
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Hupgpepenyuposannoe odyuenue. Yuawumcs c 6blcOKUMU Pe3YIbMAMaMt 00YUeHUs]

MOHCHO 0amb 3A0aHUe OZHAKOMUMBCA C MaAmepuaiamu u3 oioxa « Yenyonenuviil mamepu-
any u nposecmu 0OMeH UH@GoOpMayuell ¢ mosapuuiamil.

Dnexmpounsle pecypcoi:

1. http://portal.edu.az/lessons/az/physics/Ish/lo/uc_p4t 1019.html
2. http://portal.edu.az/lessons/az/physics/Mexaniki_ish_ve _mexaniki_enerji/index.html
3. https://www.youtube.com/watch?v=fwuxfGLnY90
4. https://www.youtube.com/watch?v=YLxLrvI93gY

MIPUBEIEHHBIX HIKE KPUTEPHUEB.

O].leHPlBaHl/Ie. CrereHn JOCTHIKCHUA LCIN O6y‘ICHI/I$I MOXHO YCTaHOBUTH Ha OCHOBC

Kp. I ypoBenn II ypoBenn 11T ypoBennb IV ypoBenn
Ommb0o9HOo 00bsic- |C ommbkamu 006- | B ocHOBHOM BepHO |BepHO 00BsicHsIET
o [|HSCT [OYEMYy MeXa- | CHSCT OYEMY Me- | OOBSCHSCT I04YeMy | I0YeMy MeXaHHYe-
E |HWuecKkas paboTa |XaHW4YecKas paboTa | MexaHWdeckas pa- |ckas paboTa sBis-
2 |sBusercs gusude- |sBisercs Gusnue- |Gora sBasercs pu- |ercs GU3MIECKOM
% CKOM BEJIMYMHOW, |CKOM BEIMYMHOM, |3MYECKOM BEIMYHU- |BEIMYUMHOM, Xapak-
8 XapaKTEpU3YIOLIEN |XapaKTEepU3YIOIIEH |HOM, XapaKTepu3y- |TEpU3YIOLIEN U3Me-
HU3MEHEHHE COCTOS- | MI3MEHEHHE COCTOsI- | FOIIel H3MEHEHHE |HEHHE COCTOSIHUS
HUSI Tena. HUS Tena. COCTOSIHHUS Tena. Tena.
o |HeBepHo kommeH- |C momorsio yuu- |B ocHOoBHOM BepHO | BepHO KOMMEHTH-
E TUPYET MOILTHOCTb | TSl KOMMEHTHUPY- | KOMMEHTUPYET PYEeT MOIHOCTh
2 |KaK QU3MYECKYI0 | €T MOLIHOCTb KakK | MOIIHOCTb KaK (pu- |Kak Pu3nyecKyro
£ |BenmumHy, Xapak- | (QU3MYCCKYIO BEJH- |3MUCCKYIO BEIMYN- |BCIMYUHY, XapaK-
% TEPU3YIOIIYIO ObI- |4WHY, XapaKTepu- |Hy, XapaKTePHU3YIO- | TEPU3YIONIYIO ObI-
§ CTPOTY COBEpIIIe- | 3YIONLyI0 OBICTPOTY |IIyO0 OBICTPOTY CO- | CTPOTY COBEpIIE- )
S |HHS MEXaHUYECKOH |COBEpIICHUS MEXa- | BEpPUICHUSI MEXaHH- | HUS MEXaHUYECKOU
= paboTHI. HUYECKOM pabOThL. | 4eCKOH PabOTHI. paboTEI.
3arpynnsiercst mpu | C momompio yun- | B ocHoBHOM BepHO |IIpaBuibHO cocTaB-
= E |cocTapieHuu u pe- |Tens COCTABJSAET U |COCTABIISET M Pe- | JISIET M PeIliacT 3a-
% % LIEHNY 33/1a4 pa3- |pelIaeT 3a1a4u 1IAaeT 3a7a4M pas3- | Ja4M Pa3iIu4gHOIO
© o |1MYHOrO XapakTepa | pasMYHOro Xapak- |JIMYHOr0 XapaKTepa | XapaKkrepa 1o oll-
E £ |10 ONpEEICHHI0 | Tepa IO OMpeJene- |0 OMPEACICHHIO | peCICHII0 MEXa-
2 QE) MEXaHWYECKOU pa- |HUIO MEXaHHUYe- MEXaHUYECKOH pa- | HUIECKOU PabOThI
O 2 [60THI ¥ MOIIHOCTH. |CKOM paGoThI 1 OOTBI N MOITHOCTH. | ¥ MOIIHOCTH.
MOIITHOCTH.

B KOHIIC YpOKa pa6otme JIMCTKH COGI/IpaIOTCSI u Z[O6aBJ'IHIOTCH B HOqu)OJ'II/IO yJyammxcs.
I[OMaIIIHee 3alaHHue. HO,HFOTOBI/ITI) MPE3CHTALUIO IO TEMC «HpaKTI/I"IeCKOC MMPUMCHCHUC
COBCpUICHUA MEXaHU4IeCKOM pa6OTBI» Ha OCHOBC 3JICKTPOHHBIX PECYPCOB.

Ypox 28/ Tema: PEHIEHUWSA 3ATAYA

Ha ypoke MoryT OBITh pelieHs! 3anauwn 3-1 + 3.8 w3 nmpuBeIEHHOTO B KOHIIE TIIaBHI 0J10-

Ka 3amaHuil, wu u3 OaHka TecToB (CrienumaibHbBIN BHITyCK XKypHata AoutypueHt, 2001;
TECTOBBIE KHIDKKHU 110 KJlaccaM), OTHOCSIIIUECS K TPOHICHHOMY MaTepHaiy.
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Ypox 29 / Tema: 3.3. JHEPT'USA — CHOCOBHOCTb CUCTEMbI
COBEPHIUTD PABOTY. KHHETUYECKAS DHEPT UA

1.1.1. KoMMeHTHPYET 3aKOHBI U 3aKOHOMEPHOCTH MEXAHUYECKHUX

1 TEIUIOBBIX SIBIICHUH.

1.1.2. CocraBisieT u pemnraet 3agadu (rpaduyeckrue, Ka4eCTBEHHBIS
IMoxcTanaapTsl 1 KOJIMYECTBCHHBIE), CBSI3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTAMHU

MEXaHUYECKUX M TETIJIOBBIX SIBICHUH.

1.1.3. OOBsicHAET B3aUMOCBS3b MEXK/y BETHUNHAMH, XapaKTEPHU3Y-

IOIIIMH MEXaHHUUECKOE U TEIIOBOE ABIKEHHUE.

° KOMMCHTI/IpyeT OHEPIruro Kak CIIOCOOHOCTH CHCTEMBI COBCpLIATH

paborty.
PE3YJIBTATBI e OGbscHseT paBeHCTBO PAOOTHI PABHOACHCTBYIONIEH CHUITBI TIPH
o0yueHus MOCTYTATENBHOM JIBHKEHHH TENA W3MEHEHHIO €r0 KHHETHYECKOM

SHEPTUH — TEOPEMY O KHWHETHYECKOH SHEPTHH.
o COoCTaBIISICT M PEIIaeT 33/1a41 C NIPUMEHEHNEM TEOPEMBI O KHHE-
TUYECKOM SHEPTUHU.

MoTHBaIMIO MOKHO HaYMHATh C TEKCTa W BOIPOCOB U3 0s10ka A yueOHmKa. K mpuse-
JIEHHBIM B yueOHHKE BOIIPOCAM MOKHO JI00aBUTh U CIIEIYIOIINE:

o [Ipomug KaKux cui cogepuiuiy pabomy pyxiceunas nyis u nyueyHvll cHapsao?

e Kaxoui snepeueti obnadanu oy 00 U nocie 83aumMooeticmss ¢ yeivro?

o Kakosa c6:a3b mexcoy cosepuienuem meaom pabomsl u e2o snepeuen?
[Mpenmonoxennst y4yammxcsi BBICIYIIUBAIOTCS, CaMble MHTEPECHBIE OTMEYAIOTCSI Ha JIOCKE.
Ccpinasick Ha 3HaHUS y4alUuxcs U3 Opeapryux jetr (eMm. dus.-7, ctp. 61 — 67), co3naéres
BHYTpPUIIPEAMETHAsI CBSI3b U (POPMHpPYETCs NCCIIEI0BATEIILCKHII BOIIPOC.

HcenenoBarenscknii Bonpoc: Ymo oznauaem svipascenue «dHepaus — 3Mo cnocoo-
HOCMb meia cosepuiums pabomy»?

Bce yueHMKH pelaroT KauecTBEHHYIO 3a/ady, JaHHYIO B 0Joke B yueOnuka. AHanu3
3a71a9M MOKHO IIPOBECTH HA OCHOBE CIIEAYIOIINX BOIPOCOB:

e Kakotui snepeueti obnadan agmomoouib 00 0CmaHo8Ku?
o 3a cuém veeo asmomoounL cogepuiun pabomy?
e Kax 3asucum cogepuienue pabomul aemomoouiem om usmeHeHs e20 9Hep2uil?

VYyamuecss TPUXOAT K BBIBOJY O TPSIMOM CBSI3M MEX[y paboTOl, COBEPIICHHON Mpo-
TUB CWJI TPEHUS], U U3MEHEHUEM SHEPIUH Tela.

Janee yuamuecs B rpynax 3HaKOMATCS ¢ MaTepuanom u3 6iaoka C yaeOHHKAa U OCy-
HIECTBISIIOT 0OMEH MH(pOpMAaIHeil TpeACTaBICHUEM [I0rOTOBICHHBIX PE3CHTALIN.

Pexomenoayusa 1. [Jenecoobpasno no02omosums npe3eHmayuu Ha 0CHOGe Cledyioue2o
naana:

e Umo o3nauaem gvipadicenue «dHepeus ecmb CHOCOOHOCMb CUCIEMbL COGepULamy pado-
my»?

e Paboma pagnoodeticmeylowell culibl, OgUMCYwerl meno noCmynamenbho, U KuHemuyeckas
9Hepeus. meopema 0.KUHEMU4ecKou SHepull.

e [3menenue KUHemu4eckol dHepauu meia, 08UdICYwe20cs NOCMynamenbHo, 3a6ucum om
3HaueHus pabomyl, cosepuiaemoll pasHooelcmsyiowell Cui, OelcmayIouux Ha 3mo meJo.
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Pexomenoauusn 2. Cnedyem obpamums 8HUMAHUE YUAWUXCA HA CIeOVIOUUe NONoHCe-
HUSL, OCHOBAHHbLE HA NPUBCOEHHOU 8 KHU2e (hopmyie, sbipadicaroujell meopemy 0 Kunemuye-
ckou onepeuu A = Ey, — Epq = AE:

a) ecau paboma, cogepuieHHdas NOCMOAHHOU PABHOOCUCMEYoUell CUNOM, NOLONCUMENbHA
(A > 0), mo usmeHnerue Kunemuyeckou sxHepeuu maxice oonrvute wyas: Ey, — Epq > 0 — ku-
HemuyecKas sHepeus eo3pacmaem,

6) ecau paboma, cogepuEéHHAS NOCMOAHHOU PABHOOCUCMEYOWell CULOL, OMPUYaAmenbHa
(4 < 0), mo usmenenue KuHemu4eckotl duepeun marxaice menvute uyas. Ey, — Epq < 0 — xu-
Hemuyeckas sHepeus yovieaem;

¢) eciu paboma, cO8epWEHHAST NOCMOAHHOU PAGHOOCUCMEYIOWEN CUIOU, DPAGHA HYIH0
(A=0), mo uszmenenue KunemuuecKo dHepauu maxxice pagno Hymw: Ey, — Ejq = 0 — kune-
muyeckas 3Hepeus He mensemcs, ocmaémcs nocmosunou (Ey, = Epq4 = const).

Mooicro obpamumucs K Knaccy ¢ makum 60npoOCoM:

e Ha cxonvko éepro makoe ymeepoicoenue.: «Paboma, cosepuwaemas cunoti mpenus, 6cecoa
OMpUYaAmeIbia, no dMou NpudUHe Oeticmeue CUbl MpeHust 6ce20d NPUSOOUN K YMEHbULEHUIO
KUHEemUu4ecKoll SHepauu menay»?

® Bo3ModKcHO U cocmositue, npu KOmopom paboma cusiel mperus 6y0em nojoicumensHol,
U npu e2o Oeticmauu KuHemu4eckas snepeus 0yoem 6o3pacmams?

Omeem: Hem, ymeepoicoenue «paboma, cogepuiaemasi Cuioll mpenus, 6ce20a ompuya-
menvHa, no Mol npudune Oeticmaue Ciibl mpeHus 6ce20a NPUBOOUNM K YMEHbUEHUIO KUHe-
MUYECKOU IHepeUlLLy HeBepHO.

a, 6ozmooicno cocmosnue, npu Komopom paboma cuivl mpenusi 6y0em noioHCUmensb-
HOU, U npu 2mom Oeticmeuu Kunemuyeckas suepeus. 6yoem sozpacmame. Hanpumep, no-
CMAasU8 Ha HeNOOBUINCHYIO MENeHCKY OPYCOK, NOMAHEM €20 800Ib NOBEPXHOCHIU MENEHCKU.
Ecau npu smom cuna mpenus mexcoy OpycKom 1 n08epXHOCMbIO menexcku byoem 6onbiue
CUbL MPEHUsT MENCOY KONECAMU MENENHCKU U NOBEPXHOCMBIO CIOIA, MO MENEHCKA NPUX0-
oum 6 O0gudiceHue U eé Kunemuueckas dHepeus gospacmaem. Taxk Kax HanpasieHue Culivl
mpenus mexcoy OPYCKOM U NOBEPXHOCHIbIO MENeAHCKU COBNAOAen C HanpasieHUeM OBUNCE-
HUSL TNELeJICKU, MO COBEPULEHHAsL el0 paboma 6yOem Nnoi0ANCUmenbHou.

Ha sramne «TBopueckoe npuMeHEHHEe» pelraeTcs 3a/1a4a, MpuBeicHHasi B 010ke D yueo-
HUKA!

3aoaua 2. Kaxyio pabomy neobxooumo cosepuiums Oiisi OCHMAHOBKU N0e30a MAcCol
1000 ToHH, dsudicywecocs co ckopocmoio 108 km/u?

Jlaro Pemenne Brraucnenns
m = 10007 = 10%kr mug 106 - 302 kr- m? .
kM M A:T A=TT=4510[I>K
UO = 108_ = 30_ 2
q C muj
D= 0 A = 2
A-=?

Dnekmponnsie pecypcol:
1. hittp:/lportal.edu.az/lessons/az/physics/Kinetik_enerji/lo/uc_p4t 1021.html
2. http://portal.edii.az/lessons/az/physics/Kinetik_enerji/lo/uc_p4_1021.html
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3. http://portal.edu.az/lessons/az/physics/Mexaniki_ish_ve mexaniki_enerji/ index. html
4. https://www.youtube.com/watch?v=xKjNjID cQ4
OunenuBanne. CTeneHb JOCTHKEHUS LIENN OOYyYeHHsT MOXKHO YCTaHOBHUTH Ha OCHOBE
NPUBEIEHHBIX HIKE KPUTEPHUEB.

CKOM DHEPIUH.

Kp. I ypoBenb IT ypoBeHn I1I ypoBeHb IV ypoBennb
He moxer xom- C nomorsio yun- | B ocHOBHOM BepHO |BepHo KoMMeH-
é © |MEHTHPOBATH OHEP- | TE/l KOMMEHTHPY- | KOMMEHTHPYeT TUPYET SHEPTUI0
© I |IHIO KaK CIIOCOO- | €T 9HEPIHI0 Kak SHEPTHIO KaK CIIO- |KaK CIIOCOOHOCTh
§ 2 |HOCTb CHCTEMBI CO- |CIHOCOOHOCTb CHC- |COOHOCTH CUCTEMBI | CHCTEMBI COBEP-
< © |Bepmath paboTy. |TeMBI COBEpIIATH | COBEPUIATH PabOTY. |mIATH paboTy.
paborty.
Heepno o0bsicasa- |C momomipio yun- | B ocHoBHOM BepHO | BepHo 00bsicHsET
€T PaBeHCTBO Pabo- | Tes 0OBSACHSET pa- | OOBSICHSIET paBEeH- | PaBEHCTBO pado-
ThI PABHOJEHCT- BEHCTBO PabOTEHI CTBO paOOTHI paB- | ThI PABHOACHCT-
o |BYIOLICH CHJIBI DK | PABHOJCHCTBYIO- | HOJACHCTBYIOIICH | BYFOIICH CHIIBI
s IIOCTYIIaTEIbHOM LIEH CUJIBI IIPU TIO- | CHJIBI IIPU MIOCTYIIA- | IPU MOCTYTa-
% JABWKCHUU TEJIa U3- | CTYNAaTCIIbHOM JIBU- | TCJIbHOM JIBUKC- TCIBHOM JIBUXKC-
% MCHCHUIO €T0 KU- JKCHHUHU TCJ1a U3MC- HHWH TCJIa U3MCHC- HHH TCJIa UBMCHC-
8 HETHUYECKOW PHEP- |HEHUIO €ro KMHETH- | HUIO €r0 KMHETHYe- | HUIO €r0 KUHETHU-
THH — TEOPEMY O YECKOW PHEPTrUHU — | CKOM YHEPTruu — YECKO SHEPrHH
KHHETHYECKOU TEOpEMY O KHHETH- |TEOpPEMY O KMHETH- |— TEOpeMY O KH-
SHEPIUN. YECKOW DHEPrUH.  |4ECKOM SHEPTUU. | HETHYECKOU
SHEPIHN.
s B C nomomeio yan- | C momomipio yun- | B ocHoBHOM BepHO |Bepro cocTais-
© § |TeNs COCTABIACT, | TENA COCTABIACT M | COCTABIACT M pe- | €T M PEIIAcT 3a-
T § |HO HE MOXKET pe-  |peIIaeT 3a[a4i ¢ | IIAeT 3a/[a4M C Jla4u C IPUMEHE-
B 2 |mmTh 3a129M C MPUMEHEHNEM T€O0- |IPUMEHEHHEM TE€O- | HUEM TEOPEMBI O
g S |TIpUMEHEHHEM TEO- | PEMBI O KUHETHYE- |PEMBI O KHHETUYE- | KMHETHYECKON
8 i PEMBI O KUHETHYE- |CKOH SHEPTHUU. CKOM DHEPIUH. DHEPIuM.

B koHIIe ypoka paboure THCTKH COOUPAIOTCS U H00ABISIOTCS B MOPT(OITHO yUAMHXCSL.
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Ypox 30/ Tema: 3.4. HOTEHIIUAJIBHAA SHEPT' UL

1.1.1. KoMmMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTH MEXAHUYECKUX

Y TEIUIOBBIX SIBIICHUH.

1.1.2. CocraBisieT 1 penraeT 3aj1auu (rpaguyeckue, Ka4eCTBEHHbIE
IoacranpapTsel 1 KOJIMYECTBEHHBIC), CBSI3aHHBIC C 3aKOHAMH 1 3aKOHOMEPHOCTSIMHU

MEXaHWYECKUX M TETIJIOBBIX SIBICHHH.

1.1.3. OOBsICHSIET B3aUMOCBS3b MEKTY BEIHMIMHAMH, XapaKTEPHU3Y-

IOIIMMH MEXaHUIECKOE U TETIIOBOE JIBI)KEHHE.

o OOBSICHSICT CBSI3b MEXKTY PA0OTOM CHJIBI TSDKECTH M TIOTCHITHATBHOM
SHEpPrUeH, BEIPAKEHHYIO B TEOPEME O MOTCHINATEHON SHEPTUH.

o KoMmeHTHpyeT (DH3UUECKHI CMBICI IOHSITHS «KOHCEPBATUBHASI CH-
Jay.

o CocCTaBIISIET M pellaeT 3a/1a4y ¢ MPUMEHEHHUEM TEOPEMBI O OTCHIH-
QJIbHOM SHEPTHUH.

PE3YJIbTATHBI
00yueHust

MoTHBAIMIO MOYKHO HAYHHATH ¢ 00CYKICHHS KAUECTBEHHOM 3a/1a9n-PUCYHKA U3 yUeOHHKA.
Jst hOopMHPOBAHUST UCCIIEIOBATENIBCKOTO BOMPOCA, COOTBETCTBYIOIIETO LIETAM YPOKa, MOXKHO
BBIHECTH Ha 00CY’KIICHHE YUaIUXCsl ¥ CIISTYIOIIHE BOIIPOCHL:

e Ot 9ero 3aBUCHUT pabOTa CHUIIBI TSHKECTH?

o Kakylo SHEepruro XxapakTepu3yeT padoTa CHUIIbI TSHKECTH?

Takxum o6pa3oM HopMHUPYIOTCS UCCIIETOBATEIHCKIE BOTIPOCHL.

UcciieoBaTenbekne BONPoOckl: Yemy pasna paboma cunvl msiicecmu? Kax sma pa-
boma 3asucum om mpaeKmopuu 08udiceHs mena?

Ha crienyromem atare ypoka aHAIM3HPYeTCs BTOpasi KaueCTBeHHas 3a1a4a: «Yemy pas-
Ha paboTa CHIIBI TSHKECTH?»

Pexomenoauusn. B npoyecce obcyscoenus 3a0auu ciedyem 3a0asamo Yuaujumcs maxue
HAB0OsWjUe 80NPOCHI, OMEENbl HA KOMOpble Npusenu Obl yuawjuxcs K cie0yiouum 6bleo-
oam:

— Mpu 08UdNCEHUU MeNd 8HU3 CUNA MANCECTU, HE3ABUCUMO OM (OPMbl MPAEKMOPULL,
cosepuiaem noIoHCUMENbHYIO padomy, a npu O8UNHCEHUU MENd 86epX dMA CULA cogepuiaent
ompuyamensHyr pabomy,

— ecau nocie 08UNCEHUs 66ePX U 6HU3 O NPOUZBOLLHOU MPAEKIMOPUU Hieio B036paiya-
emcs Ha nepeoHauanvryio svicomy (h; = hy), mo paboma cunvl msagxcecmi 6yoem pagna Hy-
0. Ilpu amom nHauanvHoe nonoxcenue meia Moxcem cognaoams Uil He cosnaoans ¢ e2o
KOHeuHbIM nonodicenuem (cm. : HUccneoosanue 1, puc. a u b).

Hanee yyanmecss B rpylnax METOJIOM «AKTHBHOT'O YTCHHUS» 3HAKOMSATCS C TEOpETHYe-
CKHM MaTepHajoM y4eOHHKA W Ha €ro OCHOBE TOTOBST MPE3CHTAIINO IS OCYIICCTBICHHS
JTana ypoka «0OMeH HHpopMaImein».

[pe3eHTaMu OXBATHIBAOT CIEIYIOIINE HOIOKCHHS:

o [ToHsATHE «KOHCEPBATUBHAS CHIIA.

o [ToTeHMaIbHAS DHEPTHUSL: ONpe/IeIeHIe U opMyIa.

e Teopema 0 OTCHIMANBHOM 3Heprum: Gopmyna U GU3HYECKUIA CMBICIT.

OrnpezensierTcst CBsA3b MEKITy pabOTON CHIIBI THKECTH U MOTCHIMATIBHON SHEprueit: 000CHO-
BBIBACTCS PABEHCTBO PABOTHI CHIIBI TSDKECTH M3MEHEHHIO MOTEHIMAIBHOM SHEPTUH CHCTEMBI,
B3SITOMY C 00paTHBEIM 3HaKOM. [IpH ABIKEHHH TeNa BHU3 PaboTa CHITBI TKECTH OYIeT MOIOKH-
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TenbHOM (A > 0) M MOTEHIMANBHAS SHEPIHs Tea YMEHBIIASTCSI Ha BEJIMUINHY COBEPIICHHOM pa-
6otbl: Ep, < Epy . Ilpu neuskennu Tena BBepX paboTa CUIIbI TsHKECTH Oy/IeT OTpHLaTe bHON (A
< 0) ¥ moTeHIMATBHAS JHEPTUs TENa YBEIMUMBACTCS HA BEIMUYMHY COBEPIICHHOH PaOOTHI:
Epy > Epy.

e PaboTa cuIlbl yIIpyrocTu ¥ MOTEHIMAIbHASL SHEPTHS: 3/1eChb KOMMEHTUPYETCSI M3MEeHe-
HHE NOTCHIIMAIBHON SHEpTruH 1e(pOpMUPOBAHHOTO TEJa.

Ilocne obcyocoenuss npesenmayuii ciredyem oOpaAmums GHUMAHUE YHAWUXCA HA MO,
umo ananuz evipadxcenui «llomenyuanvras snepeusi mena, NOOHAMO20 HA ONPEOENEHHYIO
svicomy Hao nogepxHocmvio 3emauy u «Ilomenyuanrvhas suepeus ynpyzo oeopmuposan-
HO20 Menay HOCUM YCAOBHbLIL XAPaKmep U CIYHCUM YNPOUWEHUIO QopMUpOo8anus noHAmMUA
«nomenyuansHas dHepeusy. B OelicmeumensHocmu nomeHyuanbHas dHepeus AGNAemcs
oHepeuell 83auMo0eticmeus mei uiu yacmet meid. Imo 3uaqdum, ymo meia 061a0aom no-
MeHYUanrbHolU dHepauell moz2od, Ko20a Mexcoy HUMU cywecmeyem e3aumooelicmsue, onpe-
densieMoe ux npoCmpancmeenHvimM pacnonodcenuem. Hanpumep, mau u 3emnsn obradarom
NOMEHYUANbHOU dHepauell, MaK Kaxk Medxcoy Humu oeticmeyem onpeoensemds ux npo-
CMPAHCMBEHHbLIM NOJOJNCEHUEM CUNA NPUmMAdNCeHus. Ynpyz2o oepopmuposannoe meno mo-
JHrce obnadaem nOMeHyUaIbHOU SHepauell, MaxK KaKk OHo 83aumooeticmgyem ¢ degopmupo-
8aswuM e2o opyeum menom. B pesyabmame medncoy deghopmuposannbivu uacmamu meia
603HUKAem cula ynpy2ocmu. Ima Cund 3a6ucum om noa0dICeHUs acmel mend, Hanpumep,
O PAcCmMOAHUA MeNHCOY CRUPANAMU NPYIHCUHDL.

Ha srame ypoka «TBopdeckoe MpUMEHEHHE» pEIIaeTCs TPEThs 3a7a4a (KaueCTBEHHAs),
KOTOpYIO yyaluecst pemar 0e3 3aTpyaHeHuid. OHHM Taxke He JOJDKHBI UCIIBITHIBATD 3aTPY/I-
HEHUS IPU PEIICHUHN CIIEAYIOIIEH KOIMYeCTBEHHOH 33/1a4, NPUBEIEHHON B pasJiesie TEMBI
«[IpumeHeHHe B TIOBCEIHEBHOW JKM3HM». PaboTa CHIIBI TSDKECTH, NEHCTBYIOMICH Ha Msd,
paBHA Pa3HOCTH 3HAUCHUH MOTEHIIMAIBLHON HEPTUH, KOTOPBIMHU 001aal M9 B HA4YaJIbHOM
U KOHEYHOW TOYKaX TPACKTOPHH:

A=mg(h, —h;) =mgh, = 0,1kr- 10 m/Z - 3m = 3[Ix.

Ipeanaraempie Ta0JAUIBI H cXeMbl. MOXXHO NPEIIOKUTD YUAIIUMCSI COCTAaBUTh KapTy
TIOHATHS «IOTEHIMATbHAS SHEPTUS».

dnexmpounvle pecypcoi:

1. http://portal.edu.az/lessons/az/physics/Potensial_enerji/lo/uc_p4t _1020.html
2. http://portal.edu.az/lessons/az/physics/Potensial_enerji/lo/uc_p4 1020.html
3. https://www.youtube.com/watch?v=0K7DVmCuRSQ

OnennBanue. CteneHp JOCTIDKEHHS LEMM 00yUEHHs MOKHO YCTAaHOBUTH HAa OCHOBE ITPH-

BENIEHHBIX HIDKE KpUTEpHEB (00BICHEHNE, KOMMEHTHPOBAHHE, COCTABIICHHIE U PEIICHHE 33/1a4).

Kp. I ypoBenn II ypoBenn I11 ypoBeHb IV ypoBenn

HesepHo o0psicHseT | YacTHIHO BEPHO B ocHoBHOM BepHO | BepHO 00BsICHSICT

o | CBiI3b MEXKILY pabo- | OOBACHSET CBSI3b OOBSICHSICT CBSI3b CBSI3b MEXKIY pado-

£ | TOM CHIIBI TSKECTH 1| MEXKTy PAOOTOM CH- | MEXTy pabOTOH CH- | TOH CHIIBI TSHKECTH

2 | moTeHIMANBHOM JIbI TSKECTH M 110~ | JIBI TSDKECTH M TIO- | M IOTEHIIUAIIBHOM

% DHEPrUeH, BEIPAKEH- | TCHUMAAEHON SHEP- | TCHLMAIBLHOM SHEP- | 3HEpIrUeH, BbIpa-

‘8 HYIO B TEOpEME O THeH, BEIPAKEHHYIO | THEH, BBIPQKCHHYIO |KEHHYIO B TEOpEMe
MOTEHIMATBHON B TEOpEME O MOTEH- | B TEOPEME O MOTEH- | O OTEHIUATBHON
DHEPIUU: LUAIBHOM SHEPTUM. | TUATbHON SHEPIUH. | DHEPTUM.
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0 OmmbovHo KoMMeH-| C momomisio yunte- | B ocHoBHOM BepHO | BepHo KoMMeHTH-
= £ | Tupyer usMUeCKHii | 11 KOMMEHTUPYET | KOMMEHTHpYeT Qu- | pyeT husHuecKuit
g E CMBICIT IOHATHS (U3MUECKHIi CMBICIT | 3UYECKUI CMBICIT CMBICIT IOHATHS
Z 2 | «KoHCepBaTMBHas | TOHSATHS «KOHCEP- | TIOHSTHS «KOHCEp- | «KOHCEpBATHBHAs
< CHIIay. BaTUBHAs CHJIa». BaTUBHAS CUJI. CHIIaY.
= 5 C nomonpio yunte- | C nomomipio yunte- | B ocHoBHOM BepHO | BepHo cocramsier n
@ § |JU1COCTABICT, HO | JIs COCTABIACT M pe- | COCTABIIACT M PEIlia- | PIIACT 3a/1atH ©
£ § |OWHMOOYHO peliaeT | LIACT 3a/ja4K C IPH- | €T 324K C IPUMe- | IPUMCHCHHEM TeO-
B & |3a1auM C IPHMCHE- | MCHEHMEM TEOPEMBI | HCHUEM TEOPEMBI O | PEMBI O TIOTCHIH-
g 5 | HueM TEOPEMBI O TI0-| O MOTEHIUAIBHON | TOTEHIUAIBHOM QJIIbHOM SHEPTUH.
3 £ | TenmmansHoit SHEp- | HEPIUH. SHEPTHH.

= THH.

B koHIIe ypoka paboune JIMCTKHA COOMPAIOTCS M JOOABIISIOTCS B TIOPT(OINO yUAIHXCS.

Ypox 31/ Tema: 3.5. IOJTHASI MEXAHUYECKAS DQHEPT USL.
3AKOH COXPAHEHUA DHEPT U

1.1.1. KoMmMeHTHpYET 3aKOHbI M 3aKOHOMEPHOCTH MEXAHUYECKUX
M TEILIOBLIX SIBJICHHIA.

1.1.2. CocTaBmnsieT u pemraet 3anaun (rpadudeckre, Ka9eCTBCHHBIC
¥ KOJIMYCCTBCHHEIC), CBSI3aHHBIC C 3aKOHAMH W 3aKOHOMEPHOCTSIMHU
MEXAHWYECKHUX U TEIUIOBBIX SIBJICHHM.

3.1.2. OmpenensieT 3aBUCUMOCTh MKy (PU3MYeCKIMU BEINIHHA-
MU, XapaKTePU3YIOIMNMH MEXaHNIECKHE U TEIUIOBBIC SBIICHHUS.

IMoacranpapTel

o KOMMEHTHpYET MOHITHE IIOJIHAsI MEXaHUYeCKasi DHEPTUs».

© OOBSICHSICT 3aKOH COXPAHCHUSI MOJTHOW MEXaHHYCCKOU SHECPTHUH.
e CoCTaBIISIeT U PELIAeT 3a/1a4u C MPUMEHEHHEM 3aKOHA COXpaHe-
HUS MTOJIHOM MEXaHUYECKOW DHEPTHH.

PE3YJIbTATBI
00y4yeHHst

MoTHBaIMIO MOKHO HAYWHATh C TEKCTA M BOTIPOCA U3 0JI0Ka A yucOHHKA:

«Kakoii sHepruel o0saaeT 3Ta CTAHIMS: KWHETHYECKON MJIM MMOTEHIUAIBHOI?» (OT-
BET: UCKYCCMBEHHDIL CHYIMHUK, 8PAWYATOWULICA BOKPYe 3eMiu, 8C1€0CmBle c80ee0 08uice-
HUsi 0Oaa0aem KUHemu4eckou dHepeuell, a 8Cle0Cmsue 63auMooeicmsus ¢ 3emnéi — no-
MEeHYUAbHOLU IHepauell).

Bo Bpemst 00cy>k/1eHHs BEIIBUHYTHIC YUAITUMUCS TPEIIOIOKEHUS CHCTEMATH3UPYIOT-
Cs1 M OTMEYAIOTCSI Ha JOCKE, MOCTENEHHO (POPMUPYETCsI NCCIIEI0BATEIbCKIE BOTIPOCHI.

Hccnenoarennckne Bompocsl: Om 4eco 3a6UCUm NOAHASL MEXAHUYECKAs dHepeus
osudicywezocs mena? Kax mensemcs nOIHUSA MEXAHUYECKAS IHEP2Usl 3AMKHYMOU cucme-
Mb1?

VYuuTenp AENUT KI1acc Ha IPYIIIBbI, B KOTOPBIX OHU OOCYXIIAIOT NPUBEAESHHYIO B OJI0Ke
B xauecTBeHHYy10 3a1auy:

3aoaua. C600600HO binywenHblLll Uz moukit 1 wapux maccot m o6e3 mpeHus 08UHNCemcs
no mpaekmopuu, u3006paxcénHoll Ha pucynke. B kaxou mouke mpaekmopuu noaHas mexa-
HUYecKas sHepeust: a) marcumanona? b) munumanona? c) Heusmenna?
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Obcyarcoaromest cnedyrougue ORPOChHI:

o Yemy pasna nonnas mexanuveckas dHepeus wiapuxa 6 mouke 1? (Omeem: B mouke 1
NONHASL MEXAHUYECKas: SHepeUusi WapuKka pasia MAakCUMAibHOU NOMEHYUATbHOU dHepaul,
Komopou obnadaem wapux Ha gvicome 1 m).

o Yemy pasna nonHas mexanuieckas sxHepeus wapuka ¢ mouxax 2, 4 u 67 (Omeem: noanas
Mexanudeckas IHepausl wapuxa 6 moixax 2, 4 u 6 pasna MeHOBEHHOMY 3HAYEHUIO KUHEemu-
YecKol dHepeuu, Komopo on 0baadaem 6 MOMEHM NPOXOHCOCHUSL DMUX MOYEK, M.e. MAK-
CUMANLHOMY 3HAYEHUIO KUHEMUYeCKOU IHePeUlL).

o Yemy pasna nonnas mexanuyeckas snepeusi wiapuxa 6 mouxax 3 u 5?2 (Omeem: noanas
MEXAHUYECKAsl IHEP2UsL UAPUKA 8 MOYKax 3 u 5 pasHa cymme MCHOGEHHbBIX 3HAYEHULL KUHe-
IMUYECKOll U NOMEHYUATbHOU IHEP2UL, KOMOPbIMU 001a0aem Wapuk 8 MOMEHM nPoxXoicoe-
HUSL 9MUX TNOYEK).

o K kaxum 6v1600aM 0 NOJHOU MEeXAHUYECKOU SHepauu npusoosm obcyacoenus? (Omeem:
BHAYEHUSI NOTHOU MEXAHUYECKOT IHEePSUU B0 6CEX MOYKAX 0OUHAKOBGDL).

[Tocne 06cysKaeHHIA TPYIIIBI MOTYYAIOT 33/[aHHEe 03HAKOMUTHCS C TEOPETHUECKUM MaTe-
pHaioM H3 ydyeOHHMKa (METOIOM «aKTHBHOT'O YTEHHMSD) M ITOJrOTOBUTH Mpe3eHTaruo. Pexo-
MEHJyeTCsl [IOCTPOHUTH MPE3CHTALUIO HA OCHOBHBIX MOHATHAX IO JaHHOH TeMe.

OcHognble nonamus no meme:

o [lonnasi Mexanuyeckas sHepeusl.

® 3aKOH coxpaHeHus NOIHOU MeXaHU4ecKou IHepeull.
® 3aKOH COXpaHeHUs NONHOU IHEP2UU.

@ OOHOPOOHOCMb 8PEMEHU.

[Mocrie BBICTYIJICHUI TPYIIN 1EIeCO00pa3HO BCEM KIIACCOM MOCTPOUTH KAPTY MOHSATHS
«lTonnas >HEprus».

Ha srane «TBopueckoe MpUMEHEHHEe» pelraeTes 3a/1a4a, npuBeaéHHas B 0j10ke D yueld-
HUKa.
3aoaua. Teno b6poweno sepmuxanvhio 6sepx co ckopocmvio 10 m/c. Hemy Oyoem paena
cKkopocmb 9moeo mena Ha evicome 3,2 M (conpomuenenue 6030yXa.He YUUmbvleaemcsi,
g =10m/c?)?

Jlano Pewenue
UO=1OE Er = Ex + Ep
c
h=32m mv3 muv? 3, W
g =10 m/c? =——+4+mgh > —=—+gh->v= [U}—2gh
—? 2 2 2 2

Buiuucnenus

o= |0f—2gh = /109=2 10 32 == V00 — 64— = V36 = 6~

Dnekmponnvie pecypchi:
1. http://portal.edu.az/lessons/az/physics/Mexaniki_ish_ve _mexaniki_enerji/index.html
2. https://wwyw.youtube.com/watch?v=YLxLrvI93gY
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OunenuBanne. CTeneHb JOCTIDKEHUS LENd OOyYCHHS MOYKHO YCTAaHOBHTH Ha OCHOBE
MPUBEIEHHBIX HUKE KpUTEPHEB (KOMMEHTUPOBAHHUE, 00BSICHEHHE, COCTABICHHUE U PEIICHHE

3a1a4

).

I ypoBenb

I1 ypoBennb

111 ypoBeHb

IV ypoBennb

KommenTu- |
=)

poBaHme

HesepHo koMMeH-
TUPYET NIOHATHE
«II0JIHAsl MEXaHU-
YEeCKasl SHEPIUs».

C moMoIeko yuu-
TeJisi KOMMEHTHPY-
€T MOHATHE KIIOJI-
Hasi MEXaHN9IeCcKast
SHEPTHD.

B ocHoBHOM BepHO
KOMMEHTHUPYET I10-
HSTHE «IIOJHAs Me-
XaHWYecKas DHep-
TUs.

Bepno kommeHnTH-
pyeT MoHSTHE
«TOJTHAsI MEXaHHU-
YyecKasi SHEPTHs».

OObsiCHEHUE

He mosxer 00bsic-
HUTH 3aKOH COXpa-
HCHHS ITOJTHOM Me-
XaHWYECKOU DHEp-
THH.

C noMoIeko yuu-
TeJIst OOBSICHSIET 3a-
KOH COXpaHEHHS
TIOJTHOW MEXaHu4e-
CKOM HEpPIUH.

B ocHoBHOM BepHO
OOBSICHSET 3aKOH
COXpaHEHHS TTOJI-
HOM MEXaHHUYCCKOHU
SHEPIHu.

BepHo 00BsicHsIET
3aKOH COXPaHCHHMs
TIOJTHOW MeXaHn4e-
CKOM DHEPIHH.

CocraBiieHre u
peleHre 3aaadqn

C moMomIpIo yuuTe-
JIsI COCTABJISAET, HO
HE MOXXET PEeIINTh
3a/1a4¥ ¢ MPUMEHE-
HHEM 3aKOHa CO-
XPAaHEHHUs MOJIHOM
MEXaHU4YECKON
SHEPrUHu.

C moMOIIbI0 yuu-
TENSI COCTABIISIET U
peraeT 3a1aun ¢
MIPUMCHCHHUEM 3a-
KOHA COXPaHCHHS
MOJHON MeXaHHuYe-
CKOI1 SHepruu.

B ocHOBHOM BepHO
COCTAaBIISIET U pe-
IIaeT 3aa4H1 C
MIPUMEHEHHUEM 3a-
KOHA COXPaHEHUS
IIOJIHOM MEXaHu4Ye-
CKOI DHEepruu.

BepHo cocrasisiet
M PElIaeT 3a1a4m ¢
IIPUMEHEHHEM 3a-
KOHA COXPaHEHHUS
MIOJIHOM MeXaHu4e-
CKOM DHEPIUH.

B KOHIIC YpOKa pa6otme JIMCTKH COGI/IpaIOTCSI u Z[O6aBJ'IH}OTCH B HOquJOJ'II/IO yJyammxcs.

Ypox 32/ Tema: 3.6. HCIIOJIb3OBAHUE AJIbTEPHATHUBHBIX
MCTOYHHUKOB SHEPTUH B ASEPBANIKAHE

HoacrangapTsi

PE3YJIbTATBI
o0yueHust

(YPOK - MIPE3EHTALMSI)

3.2.1. T'oToBUT mpe3eHTannu 00 YCTaHOBKaX, IPUHIAITEI pabOThI
KOTOPBIX OCHOBBIBAIOTCS HAa MEXAHMYCCKMX W TEIUIOBBIX SB-
JICHHSIX, ATPAIOIINAX 3HAYUTEIBHYIO POJIb B PA3BUTHI TEXHUKH.
3.2.2. TIpoBOIUT MCCIENOBAHUS U TPEACTABISICT UX PE3YIbTATHI
0 poyi (PU3UIECKOM HAyKU B PA3BUTUU TEXHUKH (MEXaHUICCKIE
Y TCIUIOBBIC YCTAHOBKH).

e Cobupaer cBesieHHs 00 albTePHATHBHBIX HCTOUYHHKAX SHEPTUU
B AzepOaifmxane.

e CucremMaTh3upyer CBe/ieHHsl 00 allbTEPHATUBHBIX MCTOYHHKAX
B AzepOaifmxane.

e [IpoBoauT Iipe3eHTanMy 00 aIbTEePHATHBHBIX HCTOYHHUKAX
SHEPruu B AzepOaiipKate.

VY pOK-TIpe3eHTaIHI0 MOXKHO OpPraHW30BaTh B pa3IN4HbIX Gopmax. Hampumep, MOXXHO B
KOHIIE MPEBIAYIIET0 ypoKa HNPEAOCTaBUTh YHAIIUMCS KOPOTKYI0 MH(OpManuio o mpen-
CTOSIILEH Tpe3eHTanii: 3aTeM UM B BH/E JOMAIIHETO 3aJaHus] MOPYYaeTCs] CAMOCTOSATEIb-
HO TIOATOTOBHTH IIPE3EHTAINIO, UCTIONB3Ys YIEOHUK M JpyrHe MCTOYHUKH MH(pOpMANnu.
[Ipesentamiin MOTyT OBITH MOATOTOBJIECHBI WHAWBHAYAJbHO, MapaMH WM HEOOJIBIINMHU
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rpynmnamu. Ha cremyromeM ypoke ydJampecs BBICTYMAIOT C TOATOTOBICHHBIMH TIPE3EHTa-
USMH 1 00CYKIIAI0T UX.

Hpyryio GopMy ypoka-nipe3eHTalnyu MOKHO OpPraHU30BaTh B IIPUBEAEHHOM HUKE BHJIC.

[ToAroToBKy K MPOBENECHHIO MPE3EHTAIMU HEOOXOJMMO HAaYMHATh TIPH MPOXOXKICHHUH TIpe-
JIBITYIIEH TeMbl. 3alaHusl BBITIONHSIOTCS MapaMu WM HeOONbIIMMU rpymmamu (ro 4-5 yya-
muxcst). Ecn nmo3BonsitoT TeXHUUEeCKoe OCHAIICHHE MIKOJIBI M YPOBEHD TTOIIOTOBKH yUaIIIXCS,
LETIECOO0PA3HO MPOBECTH IPE3CHTAIMIO C IMOMOMIBIO 3JICKTPOHHBIX JocoK Microsoft Office
Power Point win Promethean na oxHO# n3 mporpamm Activinspire wmm  Mimimo Studio. B
TIPOTHBHOM CITy9ae TOTOBUTCSI OOBIUHAS TIPE3CHTAIHS C UCTIONBh30BAHIEM TUTaKaToB U T.1. Oc-
HOBHas 1) YpoKa — ()OPMHUPOBAHUE y YUAIINXCsl YMEHUI W HABBIKOB BBIOOPA, 0OOOIICHUS,
paboTHI B TPYIMIEe W MPOBENCHUS TIPE3CHTAINH. YYaluecs IOJDKHBI YMETh 00OCHOBATh CBOM
BBIOOp BO BpeMst mpe3eHTanu. [Ipe3eHTanuro nenecoo0pa3sHo HaYMHATh C KOPOTKOTO BCTYILIE-
HUS W HCCIENOBaHUS Borpoca «VICHONB3YIOTCS JIM albTepHATUBHBIC MCTOYHHWKU SHEPTHH B
AszepOaitpkane?»

[Tpy moAroToBKe KpUTEPUEB AJISl OLICHUBAHMS MTPE3CHTAIIMH YUUTEIb MOKET MCIOJIb30-
BaTh 00pas3libl, MPUBEAEHHBIC B METOJMYECKOM IT0cOOMH. BaxkHO, 4TOOBI OIleHNBaHUE TIpe-
3€HTaIMK OBIJIO MPOBEJICHO HE TOJIBKO YYHTENIEM, HO U OJHOKJIaccHUKamMu. CIocoOsI ore-
HUBAHUS [TPE3ECHTAINN ONPE/ICIISIOTCS yUUTEIIEM.

Kpurepun
OlleHUBAHUSA Bbi0paTh 0AUH U3 BAPUAHTOB
npe3eHTannu
O Tema He pacKphITa.
O Tewma packpsiTa 9YaCTUYHO.
Conep:xanue

0O Tema packpsITa, HO JOITYIICHBI HEOOIBIITNE OIINOKH.

O Tema pacKpbITa NOJHOCTBIO.

O CseneHus HE COOTBETCTBYIOT TEME, aAJIbTEPHATUBHBIC HCTOUHUKN
SHEPTUH NEPEUNCICHBI HEBEPHO.

0O CBe/ieHHs HE MOJIHBIC ¥ HE TOYHBIC, TOMYIICHBI OIIHOKHU TIPH Tepe-
To4HOCTH  |YHCIICHHHU aIbTEPHATHBHBIX UCTOYHUKOB YHEPTHH.

TeKkcTa O CaeieHus COOTBETCTBYIOT TEME, HO HE MOJHOCTHIO, TOTYIIEHBI HE-
npe3eHTAalMy | OOJIBIINE ONIMOKY MPH MEPEUNCIICHUHN aTbTEPHATUBHLIX HCTOYHHKOB
SHEPrUHu.

0O CaezeHuUs MOJTHOCTBIO COOTBETCTBYIOT TEME U MOJIHOCTBIO €€ OXBATHI-
BAIOT, AITEPHATUBHBIC HCTOUHUKH SHEPTUH ITEPEUNCIIEHBI BEPHO.

0O M300paskeHns B MPE3EHTAIMH HE COOTBETCTBYIOT COAEPIKAHMIO, HE
OTBEYAIOT ICTETHIECKUM TPEOOBAHUSM. TEKCT YNTAETCsI C TPYIOM.

0O M306paskeHns B MPE3EHTALMN YACTUYHO COOTBETCTBYIOT COJEPIKa-
HHIO, HE OTBEYAIOT ACTETUUECKUM TpeOoBaHusIM. TEKCT unTaercs ¢
JAu3aiin TPYIOM.

O CopepkaHue MPE3CHTAMN O(hOPMIICHO JIOTHYHO, HEe BCErja OTBeYa-
eT acTeTHYecKnM TpeboBanusiv. TekcT unTaercs.

O Copep:xaHue [Ipe3eHTAMU 0(OPMIICHO JIOTHYHO, OTBEYAET ACTETH-
yeckuM TpeOoBaHusM. TeKkcT ynraercst JIeTKo.
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0O Pa0ora B rpymrme opraHn30BaHa IUI0X0. Y YaCTHUKH TPy HE ye-
JSIFOT BHUMAHUS IPYT APYTY U MIPOEKTaM OCTaJIbHBIX.

Cotpynun-
qeeLBO [J YYaCTHUKH TPYIIIbl HE OJIMHAKOBO aKTUBHBI PU OCYIIECTBICHHH
TIPOEKTa.
y4amuxcsi B
nponecce [J Pa6oTa B rpymnie opraHu30BaHa IPaBUIbLHO, HO PACHpe/ieieHa MekK-
Jly y4aCTHHKAMH He OPOBHY.
padoThI yY POBHY

0O Y4yacTHUKH TPYNITBl yBaXKUTEIBHBI 1 BHUMATEIBHBI IPYT K JPYTY.
PaboTa B rpymnie pacnpenesnieHa Mex/1y y4acTHUKaMH OPOBHY.

KpI/ITepI/II/I OLICHUBAHUSA MPC3CHTAINN YUAIITUMUCH:

Kpurepun Hda Her

—_—

Bce ygacTHUKY TPYNIIBI yY4acTBYIOT B ITPE3EHTAIHH.

[\S]

[IpeseHTanmst HHTEPECHA, B COJEPKAaHUN HET OomrnOodHON mH(popMa-
IIUH.

Jlu3aiiH cnaiiloB UHTEPECHBIN.

B pabote Het opdorpaduyecknx onmooK.

BI)ICTyHaIOHII/Ie 4ETKO U TOYHO BbIpaXXatOT CBOU MBICJIU.

AN ||| W

B NpEe3CHTAIIUM UMCHOTCA MHTCPCCHBIC HCTOPUYCCKUC (I)aKTLI, CBsA3aH-
HbIC C AJIbBTCPHATUBHBIMH NCTOYHHUKAMM SHCPIHU.

7 O00CHOBBIBACTCS OpeArnoOYTCHUC W MNPUMCHCHHUC AJIbTCPHATUBHBIX
HNCTOYHHUKOB DHCPTUH.

8 | IIpu moaroToBKe Mpe3eHTalUK yYTEHA IIOCIEA0BATEIBHOCTD IPETIO-
HeceHHs MHPOPMAIIUH YIeOHHKA.

Tabnuiia UTOrOBOTO OLICHUBAHUS MPE3ECHTALUHI

KPUTEPUUN Maxcumym | Oyenxu | Oyenxu
OLIEHUBAHUSA 6annog epynn | yuumens
JIN3AMH U COTPYIHUYECTBO
e [IpeseHTanys COOTBETCTBYET IIOJIyYCHHOMY 3a/laHUI0 10
e TeopeTuuecKuil MaTepua, pUCYHKH TOUYHBI U aKKYy- 5
paTHbI
o Pe3ynbTaThl 000CHOBAHBI 6
e PaboTa Ka)k0ro yueHnKa OUeBH/THA 4
COAEPKAHUE
ConepxkaHre HE OXBAYCHO 5
Conep:xaHue 0XBaYEHO YaCTUIHO 7
ConeprkaHue 0XBa4eHO, HO UMEIOTCS OIHOKY 8
CopneprkaHue 0XBa4€HO U TOJTHOCTHIO PACKPBITO 10
HUroro 55

KpI/ITCpI/II/I JIIST OIICHUBAHU A CcBOCH JACATCIbHOCTU

MOt JOCTNXXEHUA +/—

S mpmoOpéin mmrocTpanuy, HeoOXOAMMEBIE TS HAIlleH Mpe3eHTaIH

S NCPCHUCTIIT AJIbTEPHATUBHBIC UCTOUYHUKU DHCPTUU
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51 MPOKOMMEHTHPOBAT BaKHYIO POJb AIBTEPHATHBHBIX HCTOYHMKOB SHEPIHH B
Pa3BUTHH HAIIETO OOIICCTBA.

A MPpOACMOHCTPUPOBA YMCHUEC COTPYAHUYATH C TOBApHUIlaMU 110 I'PYMIIC.

S cymen mpunaTh npe3eHTAINH HEOOXOIUMBIN THU3aiiH.

51 cymen BBIOpaTh MHTEpPECHBIE (DAKTHI TS TIPOEKTA.

S cymen copmynupoBaTh BOIIPOCH! BO BpeMsl pabOThI HaJl MPOEKTOM U OTBETHUTh
Ha BO3HHUKIIIME BOTIPOCHI.

y‘-IaCTByH B pa60Te HaJl IPOCKTOM, I IMMOHI, KAKUC YMCHUA TOMOT'YT MHC )106I/ITI)-
C4 ycriexa.

Dnexmponnsle pecypcol:

. https://az.wikipedia.org/wiki/Kateqoriya:Azarbaycan_su_elektrik_stansiyalart

. https.//az.wikipedia.org/wiki/Minga¢evir SES

. www.azerenerji.gov.az/index.php?option=com_content&view=article...

. www.azerbaijans.com » Bas sahif> » IQTISADIYYAT

. www.president.az/articles/8577

. www.president.az/articles/3184

7. www.minenergy.gov.az/?e=526

8.hitp://www.azerbaijan-news.az/index.php? Lng=aze&year=2009&Pid=183

9. www.osce.org/az/baku/40023?download=true
10.lib.aliyevheritage.org/az/3316976.html

11. eco.gov.az/.../405-azerbaycan-respublikasinda-alternativ-ve-berpa-olunan-enerji-men...
12. www.carecprogram.org/uploads/docs/AZE-Renewable-Energy-Strategy-az.pdf
13.www.bizimyol.info/news/61753. html

14. axar.az/m/view.php?id=64300

15. www.qlobalenerji.az/page.php?sh=dHVrZWS5tel9lbnJq

16. https://az.wikipedia.org/wiki/Kiilok enerjisi

17. www.qlobalenerji.az/page.php?sh=YXpfa2xrX2Vu

18. https://www.unece.org/fileadmin/DAM/env/.../TYqdimat_Strategiya.pdf

19. referat.ilkaddimlar.com/d_word_refe _hidro 5030.docx
20.azertag.az/.../Azerbaycanda kulek ve gunes enerjisinden_istifade uchun_elverisli i...
21. www.xalgqazeti.com/az/news/economy/40986

22. www.anspress.com/iqtisadiyyat/07.../kulek-enerjisi-azerbaycana-baha-basa-
gelmeyece...
23.apa.az/.../azerbaycanda-gunes-ve-kulek-enerjisinden-genis-istifade-olunmasi-megsedil...
24. www.anl.az/down/meqale/azerbaycan/2010/aprel/1 14197 htm

25. www.feedly.today/.../azerbaycanda-kulek-ve-gunes-enerjisinden-istifade-ucun-elveris..
26. regionplus.az/az/articles/view/5036

27. news.atv.az/news/tech/14925-alternativ-energetika-kulek-enerjisinin-gucu
28.deyerler.org/100916-alternativ-enerji-mjnbjljri-kgljk-enerjisi-ii-yazd. html

QAL AW N~

Vpox 33 / Tema: PEITEHUS 3AJIAYHN
Ha ypoke moryT 0bITE pemreHsl 3agaun 3.9+3.20 u3 OGiioka 3amaHuid B KOHIIE pa3zena,
WJIN COOTBETCTBYIOIIME TEME 3a1aHus U3 O0aHka TecToB (CrienuanbHbIi BBITYCK JKypHaIa
Abutypuent,; 2001; TeCTOBRIEC KHIKKH IO KJIaccam).
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Ypok 34 / OBPA3LBI 3AIAHMIA JJ151 MAJIOTO
CYMMATHUBHOTI'O OIIEHUBAHMS

1. Kakne Tena coCcTaBiISIIOT 3aMKHYTYIO CHCTEMY?

A) B3aUMOJCHCTBYIOIIIE HE MEXTY COOOMH, a ¢ APYTUMH TeIIaMH;

B) B3aumozeiicTByOINE U MEKIY COOOH, U C TPYTUMH TEIaMU;

C) He B3aMMO/ICHCTBYIOIIME HU MEXK/Ty COOOH, HH C IPYTHMH TEIaMH;

D) B3anMoaeHCTBYIOIIHME MEKIY COOOH M HE B3aUMOCHUCTBYIOIIUE C IPYTHMHU TCIaMH;
E) Tena oquHakoBoro paMepa, He B3aUMO/ICHCTBYIOIINE MEXTY COOOI.

2. Ha pucyHke n300pa)eHBbl IBE TEIEKKH, ABIKYIIIE-

Csl Ha TOPU3OHTAJIBHOW MOBEPXHOCTH B MPOTHBOIIO- gy . P,
JIOXKHBIX HampasiieHUsX. C Kakoi CKOpPOCThIO OymyT au u

JBHTATBCS OTH TEJICKKH MOCIEe aDCONOTHO HEYNPYro- 5—’ ‘_@ ]
IO CTOJIKHOBEHHS?

A)v B)2v C)3v D)v/2 E)4v

3. C xako#l CKOpOCThIO OyIyT IBUTATHCS M300pakEH-

HBIE HA PUCYHKE TENEKKH Tocie abCOMOTHO HEympy- Jm 57 2m

TOr0 CTOJIKHOBEHHUS NEPBON TENEKKH O MOKOAIIYIOCS [E—’ {}; |
BTOPYIO TENEKKY?

A)v B)2v C)3v D)5v E)4v

4. CranpHOH MapyK, JBIKYIINICS CO CKOPOCTBIO 8 M/C, mocie abCONIOTHO YIPYroro IeH-
TPAJBHOTO YAapa C MOKOSIIUMCS IIAPUKOM ITOKATWIICS B 00pPaTHOM HalpaBiICHUH CO CKO-
poctbio 0,5 M/c. C Kakoil CKOPOCTHIO HaYasl JBUIATHCS MOCIIE YAapa BTOPOH apuK?

A) 4 wm/c B) 8 m/c C)7,5wm/c D) 0,5 m/c E) 8,5 m/c

5. CranpHoii mapuk maccoir 100 rpamm, IBIDKYIIHHCS O CKOPOCTBIO 5 M/c, mocie abeo-
JIFOTHO YHPYTOro IEHTPAILHOTO CTOJIKHOBEHHS CO BTOPBHIM IIAPHKOM, HaXOMSAIIEMCS B TI0-
KO€, TIOKaTHJICS 00paTHO CO CKOpOCThIo 3 M/c. OmpenennuTe Maccy BTOPOTo IMapuka, KOTO-
PBIi TIOCIIE CTOJIKHOBEHHS Haydall JBUTAaThCS CO CKOPOCTHIO 2 M/C.

A)200T B) 400 r C)600r D) 800 r E) 500

6. Ilo rpa(bm(y 3aBUCHUMOCTHU IMPOCKIUN NEPEMECIICHUA TCJIa MaC~
COH 5 KT oT BPEMCHH ONPCACINUTEC €TO KNHCTUYCCKYIO SHEPTUIO B
MOMEHT BpeMeHHu t = 3c¢.

A)37,5 bk B) 15k C)25x D) 123 Jx- E) 62,5 Jx

7. Msi4 OpolieH BepTHKaJIbHO BBEpX. B Kakoi TOUKe TpaeKToOpUu cymMMa
KHHCTHYCCKOW M TOTCHIIMATBHOM SHEPruil Mstua OyIeT MaKCUMalbHON
(compoTHBIICHHE BO3/IyXa HE YUUTHIBACTCS)?

A) B Touke 1

B) BO Bcex TOUKaxX TPAGKTOPHH OIMHAKOBA

C) B Touke 2

D) B Touke 3

E) B Touxe 4
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8. Kakoii xuHeTn4eckoil sueprueil Oyaer odbiaanaTh TeI0 Maccoil 3 Kr, CBOOOAHO Majaro-
miee ¢ BeICOTHI 45 M (g = 10 M/c?)?
A) 270 JTx B) 135 JIx C) 2700 Ox D) 675 Ix E) 1350 JIx

9. JIi1st KaKuX CHJI BBITIOJIHSIETCS T€OpeMa O KHHETHYECKOH SHEPrun?
A) TOJBKO JUTS CHJII SJIEKTPOMArHUTHON TIPUPO/IBI

B) TonbKO TS TpaBUTAIMOHHBIX CHIT

C) nns Bcex Cuil NPUPOLI

D) TonmbKO IS CHIIBI yIIPYTOCTH

E) TonbKO 1715t CHIIBI TPEHUS

10. Kunernueckas saeprus Tena paBHa 55 Jx. UeMmy cTaHeT paBHa KHHETHYECKAs SHEPTUS ITO-
TO TeJa, eCTIM ICHCTBYIOIIAs Ha He€ PaBHOICHCTBYIONIAS CHJIa COBEPIIHT padoTy — 15 JIx?
A) 35 JIx B) 60 JIx C) 30 Ix D) 40 Tx E) 70 Tx

Eyx, Iy

11. Tlo rpadguky 3aBUCHUMOCTH KHHETHYECKOM YHEPrUM Teja 90 +--------
OT €ro KOOPIMHAT OMPEIEIUTE PABHOACHCTBYIOILYIO CHII, 60
JIEUCTBYIOIIMX HA TEJIO.

A)I0H B)SH C)I2H D)4H E)6H

7,5 15 x,M

12. Kaxast U3 cui1 SIBJIsSIeTCS] KOHCEPBAaTUBHOM?
1 —cuna TpeHus; 2 — cuia ynpyrocTd; 3 — CHJIa TSDKECTH.
A) Tonbko 3 B)2u3 C) tonbko 2 D)1u3 E) Tonbxo 1

13. Cuna TsbKecTH, ACHCTBYIOIIAs Ha TEJO, COBEpILAET OTpUIlaTeNbHyt0 pabdoty. Kak mpu
9TOM N3MEHSIETCS TOTEHIMAIbHASI DHEPTHs Tena?

A) He n3MeHseTcs

B) yBenuuuBaercs

C) cHauana yBeIMUMBACTCSA, 3aTEM YMEHBIIACTCS

D) ymenpmaercs

E) cHavana yMeHbIIAETCs, 3aTEM YBEINYNBACTCS

14. Cuna TspKecTH, ASHCTBYIONIAst HA TEJO, COBEPIIACT OTPHUIATENbHYI0 pabory. Kak mpu
9TOM MU3MEHSIETCSl KHHETHYECKasi SHeprust Tena?

A) HE u3MeHseTcs

B) yBennuuBaercs

C) cHauaJsia yBeJIMYMBACTCS, 3aTEM YMEHbBIIACTCS

D) ymenbmiaercs

E) cnavana ymeHbIIaeTcs1, 3aTeM yBEINYNBACTCS

15. Kak u3MEHHTCS KUHETHYECKas SHEPI Ul T/d TIPH YMEHBIICHHH €r0 CKOPOCTH B 5 pas?
A) HE U3MEHHTCS

B) yBenmuutcs B 5 pa3

C) ymensmuTcs B 25 pas

D) ymenpmmmres B 5 pas

E) yBenuuutcsa B 25 pa3
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16. OnpenenuTe MOTEHIIMATBHYIO SHEPTHIO TPYKUHBI *KECTKOCTRIO 1 KH/M, cxaryro mon
nevicteueM cuibl 100 H.
A) 0,5 Ix B) 50 JIx C) 1 Ix D) 1 JIx E) 5 Ix

17. MakcumanbHas BBICOTa MMOIbEMa Tejia, OPOIIEHHOTO0 BEPTUKAIBLHO BBEPX, paBHa 12 M.
Ha kaxoif BICOTE KHHETHYECKAsl SJHEPTHUS Tea B 3 pa3a OOJbIIE ero MOTCHIMAIBHOM (CO-
[IPOTUBIIEHUE BO3/1yXa HE YUUTHIBAETCS)?

A)3wm B)4wm O)Swm D)6m E)7.5m

18. Temo OpomieHo BepTHKATBFHO BBepX. Ha BBICOTE 5 M ero moTeHIHanbHas YHePTUs Oblia
B 4 pasa Oosple kKnHeTHUeCKOH. Ha KaKylo MakcHMalbHYIO BBICOTY IOJHUMETCS TEJo (co-
MIPOTHUBIICHHUE BO3/IyXa HE yUUTHIBACTCS)?

A)52m B) 10,2 m C)12,25m D) 5,25 m E)82mMm

19. Teno maccoit 2,5 kr OpollIeHO BEpTHKAJIbHO BBEPX C HAYallbHOM ckopocThio 1,2 m/c.
OmnpenenuTe MOJHYI0 MEXaHHYECKYIO SHEPTHIO Teja (COMPOTHBICHUE BO3/yXa HE YUUThI-
BacTCs).

A) 3,6 Ix B) 36 Ix O) 1,8 Ix D) 0,18 [Ix E) 18 Ix

20. Temo maccoit 4 kr cBOOOTHO TagaeT ¢ BBICOTHI 15 M. OmpenenuTe NOTHYI0 MEXaHu9e-
2
CKYIO SHEPIHIO Tela (COMpPOTUBIICHHE BO3AyXa He yUuThiBaeTcs, g = 10 m/c ),

A) 60 Ix B) 600 JTx C) 75 Ix D) 7,5 dx E) 750 Ox
OTBETEHI:
1 2 3 4 5 6 7 8 9 10 |11 12 |13 14 |15 16 |17 |18 |19 |20

D |A |[C [C |B |E B |E ¢c |[ b b B |[B |[D |[C |[E |A |[D |[C |B
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MABA 4

MEXAHUYECKHUE KOJEBAHUSA 1 BOJIHbBI

[HOACTAHIAPTEHI, PEAJIM3YEMBIE B I'JTABE

1.1.1. KoMmmeHTUpPYET 3aKOHBI U 3aKOHOMEPHOCTH MEXAHUUYECKUX U TEIUIOBBIX SBICHUI.
1.1.2. CocraBusier u pemaer 3amgadu (rpaduyeckre, Ka4eCTBEHHBIC W KOJIMYCCTBCH-
HBIC), CBSI3aHHBIE C 3aKOHAMHM W 3aKOHOMEDHOCTSIMA MEXaHMYECKMX W TEIUIOBBIX
SIBJICHUM.

1.1.3. OOBSICHSIET COOTHOIIECHNS MEX/ Ty BEITMYNHAMH, XapaKTEPH3YIOIINMHA MEXaHNIEC-
KO€ U TEIUIOBOE JIBH)KECHHE.

1.1.4. Jlenaet mpe3eHTaMK O TPUMEHEHUH MEXaHHYECKUX M TETUIOBBIX SBICHUH.

3.1.1. IIpoBepsieT SKCIEPUMEHTATBHBIMA METOJaMHU 3aKOHBI MEXAaHHUYECKUX M TETUIO-
BBIX SIBJIGHHN M MPEJCTABIAET UX PE3yJIbTATHI.

3.1.2. OmpezensieT 3aBUCUMOCTh MEXKIY (M3MYECKUMH BEIMYMHAMH, XapaKTepU3YIO-
UMY MEXaHUYECKUE U TEIUIOBBIC SIBICHUSI.

3.2.1. T'oTOBUT mpe3eHTanuy 00 YCTAaHOBKaX, MPHHIMITBI PAOOTHI KOTOPBIX OCHOBBIBA-
I0TCSI HA MEXaHWYECKUX U TEIUIOBBIX SBJICHUSIX, HTPAIOIINX 3HAUYUTEIBHYIO POJIb B pa3-
BUTHU TEXHUKH.

OBIIEE KOJIMYECTBO YACOB I1O I'JTABE: 10 uacos
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Ypok 36/ Tema: 4.1. KOJEBATEJIBHOE JIBUKEHUE.
CBOBO/JIHBIE KOJIEBAHUSA

1.1.1. KoMMeHTHPYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUYEC-

KHX U TEIUIOBBIX SIBIICHUH.

1.1.2. CocraBnsier n pemraer 3agadu (rpaduieckue, KadeCTBEH-

HBbIE W KOJMUYECTBCHHBIC), CBSI3aHHBIC C 3aKOHAMH M 3aKOHOMEp-
IMoxcTanaapTsl HOCTSIMA MEXaHWYECKUX U TEIJIOBBIX SBICHHUM.

1.1.3. O6BsACHSET B3aNMOCBS3b MEXK/y BEINIMHAMH, XapaKTEePH-

3YIOUIMMH MEXaHMYECKOE U TEIUIOBOE ABHKCHHUE.

1.1.4. Jlenaet npe3eHTallMU O MPUMEHEHUN MEXaHUUECKUX U

TEIIOBBIX SIBICHUI.

o Kitaccnpunupyer MexaHHYeCKre KOJICOaHHs IO BHIaM.
o KOMMEHTHpPYET BEITMYUHBI, XapaKTepPH3YIOIIne CBOOOIHBIE KO-
ne0aHus], 1 MaTeMaTHYECKHe M rpapUIecKUe CBI3U MEXIY ITH-
PE3VYJIbTATBI MM BEJTMYHMHAMHU.
o0y4eHust o OObsCHACT (HM3NIECKUN CMBICIT TIOHATHS «TaPMOHHYECKHE KO-
neOaHus».
o CoCTaBIIsIET 1 PeIaeT 3a/1a4u ¢ IPUMEHEHNEM CBSI3EH MEXKTy
BEJIMYMHAMH, XapPaKTEPU3YIOIIMMHI MEXaHUYECKHE KOJICOaHMsL.

MOTHBAIMIO MOXHO HA4YMHATH ¢ MH(DOPMAIUH, TAHHOW B OJ0Ke A y4eOHHKA, U COOT-
BETCTBYIOIIMX BOMPOCOB. [Ipu 3TOM I1enecoo0pa3Ho HCMOIb30BaTh BHYTPUIPEAMETHYIO
MHTETPAIUIO C MaTepUaIOM, M3y4aeMbIM B Kypce ¢usukn 7-ro kimacca (cMm. dus.-7, cTp.
120-123). TToaToMy K TaHHBIM B TEME BOIIPOCAM MOXKHO JT00aBUTH U CIEAYIOIIHE:

e Kakue M3 MPOUCXOAAIIMX BOKPYT JIBIDKCHHH MOTYT OBITh NMPUMEpaMH KOJIeOaTeIbHOTO
NBIDKEHUS?

e Kak BbI noHnMaete nonoxenue «KosedatenbHoe ABMIKEHHE SBISETCS MTEPUOTTUSCKIMY)?
o Kaknmu BeTMYMHAMHM, XapaKTEPU3YIOIIMMHU TOJIBKO KoJjiebaTenbHOe JBHKSHUE, ITOT BUJL
JIBIDKCHUST OTIIHYAETCS OT JPYTHX, HAMPUMED, MPSIMOJUHEHHOTO PABHOMEPHOIO M MPSAMO-
JIMHEHHOTO PaBHOYCKOPEHHOTO?

Taxum 06pazom, HOPMUPYIOTCSI HCCIIEIOBATENLCKHE BOMPOCHI.

HUccienoBarennckue BOnpocsl: Kaxas ocobennocmy sgisiemcst obujeil Ol PAIuYHbIX Ha-
OI00aeMbIX 6 HCU3HU KOoeOamenbHblx osudcenuil? Kaxumu eenuuunamil, AeIsioumucst 0ouu-
MU OJi CEX NEPUOOUNECKUX OBUNCEHULL, XAPAKMEPU3Yemcsl KoeOanenpHoe 0sudicerie?
BbIIBHHYTHIE MIPEAOI0KEHHS 3aIMUCHIBAIOTCS HA JOCKE, 3aTeM yHaIHecs pas/essiFoTes Ha
IPYIIIBI ¥ MPUCTYMAIOT K BBIIIOJIHEHUIO JaHHOTO HCCIeioRanms. MceneoBanne OCHOBbIBA-
€TCs HA MPUMEHEHHHU JIOTHYECKOTO MBINIICHUSI U BBIMOIHACTCS 3aMOJIHCHUEM MTPUBEIEH-
HO TaOJINIIBI:

OTiunTenbHbIE OO01re 0cOOEHHOCTH

Pasnnynble IBKEHUS
0COOEHHOCTH

JIBMKeHMsl OILIaBKa HA TOBEPXHOCTH BOJBI
Jsuxenue JIynsl Bokpyr 3emiu

JIBmKeHune Kauenen

JBrxenne pexxymeii 1epeBo MUJILL
JIBrkeHMe rpy3a Ha JUHAMOMETpe
JIBIKEHHE TIOPILIHS B ABUATENE

JIBMZKEHMs 0JIbl HA TUIOCKOCTH

118



Pe3ynbTaThl MCCIIEAOBAHUS MOTYT OBITh OOCYK/IEHBI C TIOMOIIBIO BOITPOCOB, MPUBEIEH-
HBIX B YUeOHHKE. YUallluecs IeNatoT CIIEIYIOIHe BbIBOIbI:

@) 08UIICEHUSL BLINOHAIOMCS PASTUYHBIMU CUCTIEMAMU MeJl,

b) osudicenust 6cex cucmem nepuoOOUHHbL;

¢) OsudiceHue OOHUX CUCMEM, COBEPUAIOWUX NEPUOOULECKOe OBUICEHUE, SBTISLENICS
8paAWamMenbHbIM, d 08UdCEHUEe OPYeUX CUCMEM SGIAeMCs KOIeOamenibHbiM,

d) Konebanusi co8epuaAIomMcs ¢ pa3IudHbIMU AMIAUMYOAMU, OHU PA3TUYAIOMCS NEPUO-
damu Konebanutl u m.o.

Ha cremyroiem sTamne rpyIibl MOAyYaloT 33jaHue, IPOYUTAB TEOPETHUSCKUN MaTepHa
[0 TeMe, MOATOTOBUThH MO HEW MPE3EHTAIMI0 B COOTBETCTBUH C HIIKENPHUBEICHHBIMH BO-
MPOCaMHU:
® Umo nazvisaiom KoieoamenbHol cucmemou?
o Kaxoil npoyecc Hazbleaion MEXAHUHECKUM KOLeDAMENbHbIM OGUNCEHUEM?
o Kaxue xonebanus nazvisaiom c60000nvimu? Ipu Kakux yciosusx oy 603HUKaiom?
® Ymo xapaxmepusyiom nepemeujerue 1 amniumyod npu KoiedamenbHom 08UICeHUU?
® Umo Hazwiearom uacmomou u nepuooom Koneoanuii?
o Kaxue konebanus Hazpl8aiom c60000HbIMU 2APMOHUYECKUMU?
o Umo npedcmasnsiem coboil epagux 2apMoHULeCKo20 KONeOamenbHo20 OBUNCEHUL?
Pexomenoauusn. Haoo epaguuecku uzobpasume uzsmenenue ¢ meuenuem peMeHu NOI0NCEeHUs!
meia 6 npoyecce e2o Korebanuii 0Kono nonodicenust pashogecus. C 9moil Yeblo MOAICHO npooe-
MOHCMPUPOBAND WL ONbIM, NPUBCOEHHDIIL 6 YUeOHUKe, Wil 3apaHee NPUeOmMOGIEeHHbIIL ONblm
«H306pasicenue konebanuily, u npueeyb Yuauuxcs OJisi €20 OCYueCme1eHus.

Ipennaraempie Tad MBI M cXeMbl. [locie npe3eHTaIuii rpyIn UM MPEAIaraeTest mno-
CTPOUTDH KapTy MOHSTHS «MeXxaHHnYecKnue KoJIeOaH D).

Ha stane « TBOopueckoe MprMEHEHHE)» MOXKHO PEIIUTh 3a/1a4y, MPEIJIOKCHHYIO B 0JI0Ke
E yueOHuka, 1100 APYryr0 3amady, COOTBETCTBYIOIIYIO OOIIMM pe3ysibTaTaM OOyYeHUS
KJacea.

3amanue, IpUBEAEHHOE B MOJpasaeiie TeMbl «UTo BBl y3HANU?», CIIOCOOCTBYET CaMo-
CTOSATEIILHOMY O0OOOIICHII0O OCHOBHBIX 3HAHU, TPUOOPETEHHBIX YYCHUKOM B TCUCHUC BCEC-
r'0 ypoKa:

ITousrtue OnpenencHne
MexaHnuecKkne KojaeOaHus
[epnoanveckoe koneda-
TEILHOE ABUKCHUC
CBo0OogHbIE KOJIEOaHUS
[epemerenue npu kosebda-
TEILHOM JBMKCHUN
3aryxaronme KoieOaHus
I"apmMoHuveckue KojaeOaHust

XapaKkTepucTuka Onpenencure, popMyIia, SAMHAIA H3MEPCHUS
[Tepemerenue
AMILTUTY 12
[Tepuon koebanmit
YacToTa KoseOaHu
Yacrora 000pOTOR
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Dnexmpounsle pecypcol:
1. https://www.youtube.com/watch?v=CClYc-MTRo0
2. http://www.video.edu.az/video/122

3. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5t _1081.html
4. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5t _1081.html

OIIeHI/IBaHl/Ie. CrereHnb JOCTUXKCHUA LICIU O6y‘l€HI/I${ MOXHO YCTAaHOBUTbHL Ha OCHOBC
HpI/IBGHéHHHX HHWKC KPUTCPUCB.

Kp. I ypoBenb II ypoBeHb III ypoBennb IV ypoBeHnnb
5 Heepno knacen- | C ommbkamu kiac- | B ocHoBHOM BepHO | BepHo xitaccngu-
=
5 E ¢unmpyer MexaHu- | cHPUIHUPYET MeXa- | KIacCH(PUIUPYeT | IUpyeT MeXaHude-
2 S |ueckue KonebaHus | HUYECKHE KoJIeDa- | MEXaHMYECKHE KO- | CKHME KOJIeOaHus 110
=
& 10 BUJIaM. HUSI IO BHJIAM. ne0aHus 110 BUAAM. | BUJIAM.
He Bepro kommen- | C momomipio yuan- | Jlomyckas ommOku | BepHo koMMeHTH-
o | THpYeT pu3muecKue| Teysi KOMMEHTHPY- | KOMMEHTHpPYeT (u- | pyeT puzngeckue
E BEJIMYMHBI, Xapak- |eT (GU3HUECKUE Be- |3MUECKUE BEINYM- | BEMUYUHBI, Xapak-
2 | Tepusyroume Mexa- | IMYMHBI, XapakTe- | Hbl, XapaKTepH- TEpU3YIOIINe MeXa-
£ |Huueckue Koneba- |pHU3yIolIue Mexa- | 3yIOIlUe MEXaHHU- | HUYecKue Kojueda-
% HUS, @ TAKOKe MaTe- | HHYeCKUe Kojieba- | 4eckue KosieOaHus, | Husl, a TAKKE Ma-
§ MaTHYECKHUE U Ipa- |HHs, a TAK)KE MaTe- | a TAK)KE MaTeMaTH- | TEMaTHYeCKUE U
S (uueckue cBs3n MaTHYeCKHE U Ipa- |ueckue u rpaduye- | rpaduieckue cBsi-
MEXIy HUMH. ¢uueckne cBs3n CKHE CBSI3U MEX/Y |31 MEXIY HUMH.
MEKTy HUMH. HUMH.
g | Owmmnbouno 00bsc- | 3arpyausercs 00b- | B ocHoBHOM BepHO | BepHo o0bsicHsieT
S | Hser pusuyeckuil | SICHUTH (uU3MUe- 00bsicHSCT hr3nde- | PU3UICCKUI
§ CMBICTI ITOHATHS CKHUH CMBICII TOHS- | CKMH CMBICII TIOHS- | CMBICII TTOHSATHS
@& | «rapMOHMYECKHE |THUs «TapMOHHMYE- | THS «TapPMOHMYE- | KFAPMOHUYECKHE
O  |konebanus». CKHE KOJICOaHMsD». | CKHe KOIEeOaHUsD. | KOICOaHMs.
nomo1pio yaure-| C IMoMoIbio yau- HOBHOM BEpH BUJIBHO CO-

C nomorsio e-| C moMo1ipro B ocHoBHOM BepHoO |IIpa 0 co
< & |74 COCTABJIAET, HO | TEJIs COCTABJIACT M | COCTABIIACT M Pe- | CTABIAET M PEIIAST
@ é HEBEPHO pellaeT | C OUIMOKaMy pella- | MIaeT 3a1a4Hu C 3a/1a44 ¢ IPUMEHe-
£ § |3a4auy C IpUMCHE- | T 3a/[a4y C PUME- | IPUMCHCHHEM CBsi- | HUOM CBSI3CH MEX-
2 2 |HUEM CBA3EH MEXK- | HCHHEM CBA3ECH Me- | 3€M MEXKIy BENU- . |1y BEIMYMHAMM,

g S | my BenmuuuHaMH, KTy BEIMYMHAMY, |4YMHAMU, XapaKTe= | XapaKTepH3yIoTH-
S g XapaKTepU3YyOIIH- | XapaKTepH3YIOIIU- | PHU3YIOIIUMH MeXa- | MM MCXaHUYECKHE
= | Mu MexaHWUeCKHMe | MM MEXaHHYECKHE | HHUECKHe Kojeha- | KomeGanus.

KOJICOaHHs. KOJICOaHNSI. HUS.

B xoH1e ypoka paboune JIMCTKH coOMparoTes 1 J0OABIAIOTCS B IOPTHOINO yUAITHXCS.
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Ypox 37/ Tema: 4.2. TAPMOHUYECKHUE KOJIEBAHUSA
HPYKNMHHOI'O MAATHUKA

1.1.1. KoMMeHTHPYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUYEC-
KHX U TEIUIOBBIX SIBIICHUH.

1.1.2. CocraBmser u pemaer 3agaun (Tpaduyeckue, KauecTBEH-
HBIC W KOJMYECTBCHHBIC), CBSI3aHHBIC C 3aKOHAMH M 3aKOHOMEp-
HOCTSIMA MEXaHWYECKUX U TEIJIOBBIX SBICHHM.

1.1.3. O6BACHSET B3aNMOCBS3b MEXK/y BEINIMHAMH, XapaKTEePH-
3YIOIIUMH MEXaHHUUYECKOE U TEILIOBOE JBHIKCHUE.

1.1.4. Jlenaet npe3eHTaIlMU O MTPUMEHEHUN MEXaHUYECKUX U
TEIJIOBBIX SIBICHUM.

3.1.1. [IpoBepseT 3KCIEpUMEHTATBLHBIMU METOJAMH 3aKOHBI
MEXaHMYECKUX M TEIJIOBBIX SIBICHUH W MPEACTaBISIET UX pe-
3yJIBTATHI.

MMoacranaaprsl

e BbIBOANT ypaBHEHHE TapMOHHUYECKHUX KOJICOAHNH MPYKUHHO-

TO MasTHHUKA.

o ONBITHBIM ITyTEM ONpPEEIseT BEIMUNHBL, OT KOTOPBIX 3aBUCST
MEPHO/I ¥ YaCTOTa TAPMOHNYECKUX KOJICOaHUH NPYKHMHHOTO Ma-
SITHUKA.

e CocTaBiisieT U pelIaeT 3aJaul pa3IMyHOro XapaKkrepa, OTHOCS-
IIMEeCs] K TAPMOHNYECKUM KOJICOaHUSIM MPYKUHHOTO MasiTHAKA.

PE3YJIbTATBI
00y4eHust

Oran MOTUBALIMY MOKHO OCYIIECTBUTH C IOMOIIIBIO HHPOPMAIIUU ¥ BOIPOCOB, MPUBE-
JNEHHBIX B 0JIoke A yueOHMKa. YUTOOBI NMPHUBHECTH SICHOCTh B HCCIEIyEeMYyIO HpoOdiiemy,
MOYKHO B HEKOTOPOH CTEleHH NMPUOIN3UTH COACPIKaHNE 3aaHHbIX YYalluMCcs BOIMPOCOB K
TEeME ypoKa:

e Ymo nazvieaiom mMasmuuxom?

o Kaxue masmuuxu am uzeecmmubsl U3 Mamepuanos Maaouux Kiaccos?

o Kaxoii MasmHux Ha3ul8arom npyscuHHovIM?

e Kakue ycnogus neobdxooumvl 05l 603HUKHOBEHUS KOJIeOAHULl 8 MAAMHUKe, HaAnpumep,

8 NPYHCUHHOM?

e Om ueco 3a6UCAM GEIUYUHBL, XaApaKmepusylowue KoneOanus npyrcuHHO0 Masmmil-

Ka,— nepuoo Koaebanuil u yacmoma?

Camble HHTEPECHBIE 11peonoiodicenus YIalnuXcsl 3aUChIBAIOTCS Ha JOCKE, OCTENeHHO
(opmMupyercst uccae0BaTeIbCKUIl BOIIPOC.

Hccnedosamenwckuit gonpoc: Om ue2o 3a6ucam nepuoo i Yacmoma-Koaeoanuti Masm-
Huka?

VYyamecs B rpyniax BBIIONHAIOT HccaenoBanne: «V3ydeHne KonebaHuil mpyKUHHO-
ro MasTHHKa» U3 0J0ka B y4eOHHKAa B COOTBETCTBHUH C IIPEACTABICHHBIMH yKa3aHHUAMH.
OnHu cHavana BBIICHSIOT, YTO TIEPHOJ M YaCTOTa KOJICOAHNI MPYKUHHOTO MasTHUKA HE 3a-
BHCAT OT aMIUTUTYZBI KOJeOaHwA. BEITOTHUB CHEAYIOUTNI ATAll UCCICIOBAHNUS, YIaIIHecs
«OTKPBIBAIOT» JUIsl Ce0sl, 4TO MEPHOJ 1 YaCTOTa KOJieOaHWH MPYKUHHOTO MasTHHKA 3aBH-
CSIT OT MACCHI IPy3a, BUCAIIETO Ha MPYKUHE, U OT JKECTOKOCTH MTPYKUHBI.

Ha crepyromiem srame yyangecs B I'pyrniax Ha OCHOBE TEOPETHYECKOTO MaTepHuaia 3
6s0ka C yueOHMKa OCYIIECCTBISIFOT 00OMEH MH(pOpMaIel U MOJroTOBKY npe3eHTaunii. B
MPE3CHTAIMSIX JIOJDKHEL HATH OTPaKCHHE CIICAYIOIIHNE TIOT0KCHUS:

o [Ipuuunbl 603HUKHOBEHUS KONEOAHUI 8 NPYHCUHHOM MASMHUKE.
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e [Ipakmuueckoe 3naueHue u3yueHus 2apMOHULECKUX KOLeOAHUT NPYICUHHO20 MASIMHU-
Ka.

® Bbi600 ypagHenus 2apMOHUYECKUX KONCOAHUL NPYICUHHO20 MASIMHUKA.

e BolsicHenue 3a8UcCUMOCmU NEPUOOd U YaCmonsl KONeOAHUL NPYICUHHO2O0 MASMHUKA
OM MACCbL 2PY3a U HCECMKOCHU NPYIHCUHD.
Pexomenoauus. Ilocne npezenmayuii HUMAHUE YYAUUXCS 0OPAWAION HA RPUHAMUE VH-
POWeHUTl NPU U3YYEHUU NPYICUHHO2O0 MAAMHUKA, HANpUMEp, Npu NOAYYeHUU YPAGHEHUs.
Konebanutl. 30ecv umeromcs 6 8udy 8 OCHOBHOM 08 YCI0BUSL!

1) Oeticmesusi cun mpenus Cyumaromcst HesHAYUMEIbHbIMU, NOIMOMY CUTbL, CONPOMUBTISIO-
wuecs: KoneOanusm, He NPUHAMbL 60 GHUMAHUE;

2) deghopmayust npYAHCUHBL NPUHAING OOCIAMOYHO MALOU, NOIMOMY €€ MONICHO CUUMAMb
ynpyeoti u npumenums saxon I'yka: Fy, » = —kx.

Ha stane «TBopueckoe MPUMEHEHHUE» BBIMOJHACTCS HcCieAoBaHre «Kak M3MeHATC
MEPUOJ U 4acToTa?», BKIIOYAIOIIEEe PEellIeHNe CICAYIOIIEeH 3aaaun:
3aoaua. Kax usmenamcs nepuoo u yacmoma KoneOanuti nPYICUHHO20 MASMHUKA, eCiu €20 am-
AUMYOY Yeeauuums 6 2 pasa, a Maccy no08euleHHo20 K NPYaicure pysa ymenvuums 6 4 pasa?

Jlano Peuwenue u evruucienus
A2 = 2A1 27‘[
1 Tz mz e Ty
m, =—my =F==1
T 4 4m1 2
2, 2,
Ty Vi

Ilepuoo xonebanuii yMeHbmumc;l 6 2 pasa.

Va _ 2 m2 4m1
= =2 >V =2n.
o

Yacmoma KOﬂe6aHuu yeenuuumcsi 8 2 pasa.

Ipennaraempie TaGJuIbI U cXeMbl. [locie BBITOJHEHUST UCCISIOBAHKS BECh KIIACC
cocTaBisieT KapTy mousaTus «[Ipy>KUHHBIA MasTHUKY.

Dnexmpounsle pecypcol:
1. https://www.youtube.com/watch?v=CClYc-MTRo0
2. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5t 1081.html

OuennBanne. CTerneHb TOCTIKCHUS ETH OOYUYCHHS MOKHO YCTaHOBHTH Ha OCHOBE
TPUBEAEHHBIX HIKE KPHUTCPHEB.

Kp. I ypoBenb IT ypoBenn I1I ypoBeHn IV ypoBennb

C nomotneo yuure- | Jlomyckas ommubOky, | B ocHoBHOM, Bep- | BepHO BBIBOAWT
Q |75 BBIBOJUT YpaB- | BHIBOJUT yPAaBHE- | HO BHIBOJUT yPaB- | yPaBHEHHE rapMo-
5 | HeHHe rapMOHHYE- | HUE TapMOHMYEC- | HCHHE TapMOHMYC- | HUYECKHX Kojebha-
cE CKHUX KOJIeOaHuH KHX KoJIeOaHHiH CKUX KOJIeOaHUH HUI TpPY>KUHHOTO
& |IpYKHHHOTO MasT- | MPYKUHHOIO MasT- | IPYKUHHOIO MasAT- | MaATHUKA U 00bsC-
O |Huka v HE MOJKET |HHKA M OOBACHSET | HUKa M OOBSCHSET | HAET €ro.

€ro 00bSCHHTH. ero. ero.
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He moxer camoc- | McnbIThIBaeT 3a- OnbITHBIM ITyTEM B | OTIBITHBIM Iy TEM
TOATENIBLHO OTpe/ie- | TPYAHEHHS B OIpE- | OCHOBHOM BEPHO | IPABHUIIBHO OIIPE-
2 | IMTb OIBITHBIM My- | IEJIEHUH OTILITHBIM | ONPEIENISIET BEU- | JIENISET, OT KAaKUX
§ TEM BEJIMYMHBL, OT |MyTEM BEJIMYHH, OT | YMHBI, OT KOTOPBIX | BEIMYHH 3aBUCST
L | KOTOpBIX 3aBHUCAT | KOTOPBIX 3aBUCAT  |3aBHUCAT IEPUOA M | IIEPHOA U YACTOTA
% MepHOJ U YacTOTa | IIEPHUOJI M 4acTOTa | 4acToTa Kojeha- KoJieOaHMH mpy-
O |Konebanuii npy- KoJieOaHMH mpy- HUH NPYKHUHHOTO | )KMHHOTO MasiTHH-
JKMHHOTO MasiTHU- | )KHHHOTO MasTHH- | MasTHHUKA. Ka.
Ka. Ka.
3arpyansercs B co- | C momonipto yuu- | B ocHoBHOM BepHO | [TonHOCTBIO CO-
= 5 CTaBJICHUH U pEllle- | TS COCTABISIET U | COCTABISIET M Pe- | CTABJISICT U BEPHO
Q §|HWM 327124 PasIMY- | PEIACT 3aaH IIAaeT 33Ja4M pa3- | pelaeT 3a/1a4n
£ §|HOro xapakrepa, Pa3IMYHOTO Xapak- | HOro Xapakrepa, Pa3INYHOTO XapaK-
2 2|oTHOCAmMXCS K Tepa, OTHOCSIIUECS | OTHOCSIITHECS K Tepa, OTHOCSIIHECS
g % | rapMOHHUECKUM K TAPMOHUYECKHM | TapMOHHYECKUM K TapPMOHUYECKHM
3 i KOJICOQHMSIM MPY- | KOJIEOAHUSIM NPy~ | KOJIeOAHMsIM Mpy- | KOJIeOaHUsIM TIpY-
JKMHHOTO MasiTHU- | )KWHHOTO MasTHH- |)KMHHOTO MasiTHU- |>KUHHOTO MasiTHH-
Ka. Ka. Ka. Ka.

B koHIe ypoka paboure THCTKH COOUPAIOTCS U H00ABISIOTCS B MOPT(OIHO yUAIIHAXCSL.

VYpox 38/ Tema: 4.3. TAPMOHUNYECKHUE KOJIEBAHUSA

MATEMATHYECKOI'O MASITHUKA

1.1.1. KomMMeHTHpYeT 3aKOHBI 1 3aKOHOMEPHOCTH MEXaHHYEC-
KHX U TETIJIOBBIX SIBICHUH.

1.1.2. CocraBisieT u penraeT 3ajgadu (rpaguyeckue, KadeCTBEH-
HBIC M KOJIMYECTBCHHBIC), CBSI3aHHBIC C 3aKOHAMH M 3aKOHOMEp-
HOCTSIMU MEXAaHUYECKUX U TETJIOBBIX SIBICHUIL.

1.1.3. OOBSICHSIET B3aHMOCBSI3b MEKy BEITMUYNHAMH, XapaKTepH=
3YIOIIMMH MEXaHHYECKOE 1 TEIUIOBOE JBIKCHUE.

1.1.4. lenaet npe3eHTal O IPUMEHEHUN MEXaHUYECKUX 1
TEIUIOBBIX SBICHUN.

3.1.1. [IpoBepseT sKCIIepUMEHTATLHBIMI METOAMH 3aKOHBI
MEXaHUYECKUX U TETJIOBBIX SIBICHUH W MPEJACTaBIsSET X pe-
3yJbTaTHL.

IMoacrangapTel

° BLIBOZ[I/IT YPaBHEHUE TAPMOHUYICCKIX KOJIeOaHHi MaTEMATHUECKO-
IO MasITHHKA ¥ OOBSACHSIET €I0:

o OnBITHEIM l'IyTCM ONpeaCIACT BEJIIMINHBI, OT KOTOPBIX 3aBUCAT I1€-
puoa n yacrora KoedaHuii MaTeMATHYCCKOTO MasiITHUKA.

o CocraBnsieT u PEmacT 3a/4a91 pasiIMIHOro Xapaxkrepa, OTHOCAIINEC-
Csl K TAPMOHHUYECKIM KOJICOaHUSIM MAaTEMAaTHUCCKOTO MasITHUKA.

PE3YJIBTATBI
o0y4eHust

DTan MOTHBALMA MOXKHO OCYIIECTBUTH O3HAKOMIICHHEM C MCTOPUYSCKUMHU (haKTaMu,
NPUBEACHHBIME B 0JI0Ke A ydeOHHKA, 4 BOIPOC M3 3TOrO OJIOKA MOXKET CTaTh UCCIIEI0BA-
TEIBCKUM.

HcceaenoBareascikmii Bonpoc: Om ueeo 3a8ucam nepuod u 4acmoma Koaebamutl Hu-
MAHO20 MAATHUKA?
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[Tocne BBIABIKEHUS y4aIIUMHUCS MPEATIONIONKEHHUH, BBIIONIHIETCS HccaenoBanue «M3y-
YeHre KoJeOaHWi HUTSHOTO MasATHUKA», TaHHOE B 0J10Kke B yueOHMKa. OHO BBITONHACTCS
Ha OCHOBE NMPHUBEAEHHBIX yka3aHuil. CHavyana ydamiyecs BhISCHSIOT, YTO MEPUO U 4acTOTa
KoJIeOaHWH HUTSHOTO MasiTHUKA HE 3aBUCST OT aMIUIUTYbI €ro KojieOaHuil, 3aTeM BbISCHSI-
0T, YTO OHM TAKXKE HE 3aBUCST OT MACChI Ipy3a, BUCAIIEro Ha MasiTHuke. Ha TpeTbem ararme
WCCIIEJOBAHMS yHaIHECs ONPE/IEIISIOT, YTO NEPHOJL U YacTOTa KOJIEOAHUH HUTSHOTO MasiT-
HUKa 3aBUCST OT €ro JUINHBI.

Jlanee rpymmbl TOTOBST MPE3CHTAIMIO HA OCHOBE TEOPETHUECKOI0 MarepHaia, MpuBe-
néaHoro B 6yioke C 1 OCylIECTBISIIOT 0OMEH HHpopManueid. B nmpe3eHTanun 10JKHA Haid-
TH CBOE OTPaXCHUE CIEeYIOMas HHPOPMAIHS:

o [lonsimue «Mamemamudeckuil MasmHuK»

Pexomenoayusn 1. /[na popmuposanus y yuawuxcsa OAHHO20 NOHAMUSL Yeleco00paA3HO 03-
HAKOMUMb UX C NPUBEOEHHOT HUdICe UHpOpMayuel.

Mamemamuueckum MAAMHUKOM HA3BIBAION HAXOOAWYIOCSA 8 SPABUMAYUOHHOM noje 3em-
AU MAMEPUATLHYIO THOUKY, NOOBCUIEHHYIO HA HeBeCOMOU U HePACMAXCUMOU Humu. Dmo
UOeanu3UPO8aANHAs MOOEIb, BEPHO ONUCHIBAIOWAS PEATbHbI MAAMHUK MONLKO NPU onpede-
JIEHHBIX YCI08UAX. Peanvuvlil Maamuux MOXCHO cuumams MamemMamuyeckum npu cieoyio-
WUX YCTOBUAX:

a) [nuna Humu 00ndHCHA OblmMb 60 MHO20 pa3 O0blULe pa3ZMepos8 NOOBEUEHHO20 HA Hell me-
J1a (8 MoM cuyuae e2o MONCHO CUHUMAMb MAMePUAnbLHOU MOYKOLL).

b) Humb dondcrna 6bims maxoil MOHKOU, 4mo e€ Maccol MOXCHO OblL1o Obl npenebpeus (u
cuumams e€ HeeecomolL).

¢) Hedpopmayus numu 001dcHa Obimb HACMONLKO HE3HAUUMENbHOU, YO €€ MONCHO ObLIO
He NPUHUMAMb 80 8HUMAHUE. DNO20 MOHCHO 00OUMBCSA, OMKNOHASL MAAMHUK HA MaTble Yye-
Jbl om nonodicenusi pasiosecusi (5° + 8°)

o [Ipuumvl 603HUKHOBEHUSA C60000HBIX KOICOAHUL MAMEMAMUYECKO20 MAAMHUKA.
Pexomenoauyus 2. YVuawumca credyem yuecms Hudxiceciedyiowyio ungopmayuro npu noo-
20moeke npezenmayuu 0 noHsmuu « Mamemamuueckuii MassmHuKy.

Mooswcro ommemums 06e 2nagHvlie NPUYUHBL BOIHUKHOBEHUS C60D0OHBIX KONeOAHUU MA-
MeMamuyecKo20 MasimHuKa:

1. Jleicmsyiowas Ha MAAMHUK CUNA HAMAICEHUS — IMA CUNA NPENANCMEYent VOIEeHUIO
MAAMHUKA O HOJOACEHUA PABHOBECUS, OCUCMBYIOWAs HA MAAMHUK CUNLA MAACECHIN. — OHA
BbIHYHCOACT MAAMHUK EPHYMBCA 8 COCMOAHUE PABHOBECUS.

2. HUnepmuocmo masmuuxa — 6 pe3ynvmane MAsMHUK, COXPAHAR-CE0I0 CKOPOCINb, He Oc-
MAHABIUBACNCS 8 NOLONHCEHUU PABHOBECUSL, A NPOOOINCAENT C80E OBUNCEHULE.

@ Bbi6800 ypagHeHus: 2apMOHUYECKUX KOAeOAHUL MAMEMAMUYECKO2O MASMHUKA.

e Onpedenenue 3a6UcCUMOCIU NEPUOOA U YACHOMbL KOICOUHUT MAMEMAMULECKO20 MAAM-
HUKA OM €20 OIUHbL U YCKOPeHUs C80000H020 NAOCHUA.

e [Ipakxmuueckoe 3HaueHue U3V4eHUs. 2APMOHULECKUX KOIeOAHUL MAMeMAmMUu4ecko2o Md-
AMHUKA.

Pexomenoayusn 3. Ilocne gvicniynieriii 1udepos-apynn ¢ npe3eHmayuamu, MO*CHO omme-
mumy, umo Qopmyna 3a8UCUMOCTNU Nepuoda MamemMamuieckoeo MAasmHuKa om ycKope-
HUsL 800600020 NAOEHUS 0Aent B03MONCHOCHb 8bIUUCIUND 3HAUEHUe 020 YCKOPEHUs 8
DPa3IUYHbLIX Mecmax 3emau. Dmom Memoo uvieem 8axcrHoe 3Hauenue ¢ mouKu 3peHus npo-
8e0eHsl 2pABUMENIPULECKUX pabo no pazgeoke NONe3HbIX UCKONAEMbIX.

Ha srane «TBopueckoe npuMeHeHUe» B UccieqoBaHuu «UeMy paBeH nepuoJ| Koseda-
HUA?» peliaeTes caeayromas 3aaqa:
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3aoaua. Onpenenute meproa KojaeOaHM MaTeMaTHIECKOTO MasTHUKA JITHHON 225 cM.
CKOJIBKO BPEMEHH TOTPATHT 3TOT MasATHHUK Ha 20 KoneGaHWi (COMPOTHBIICHHIE BO3IyXa HE

yuuTHIBaeTCs; g = 9

M
2
c2

m = 3)?

Jlano

Peuwienue u evluucienus

T =
T-?

ly =225cm =225 m
N=20;g= 9§

B

l 2,25
T=2n|—-=2-3 |— & =2-15¢c=3c

g 9

t

T=N—>t=NT=20-3C=6OL‘.

Mpemnaraempie Ta0IUIbI U cXeMbl. [10CIIC BBIMOIHEHUS UCCIICAOBAHUS (PEIICHUS 3a-
JIauu) BECh KJIACC BBIMOJIHSET OJTHO M3 CIICAYIOIIUX 3a[aHUi:
1. CocTaBuTh KapTy HOHSITHS «MaTeMaTHIECKUIT MasITHUK»
2. CpaBHHTH € TIOMOIIIBIO THarpaMMbl BeHHA NPYKUHHBIA 1 MATEMATHYECKHI MasTHUKU.

Dnexkmponnsle pecypcol:
1. https://www.youtube.com/watch?v=8IAISHb-C50
2. https://www.youtube.com/watch?v=B-zeGnyL40M
3. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5 1081.html

OIIeHI/IBaHl/Ie. CrereHn JOCTHKCHUA LICINU O6yquI/I${ MOXHO YCTAaHOBUTHL Ha OCHOBC
MNPUBCACHHBIX HUKC.

=
e

I ypoBenb

IT ypoBenb

111 ypoBeHb

IV ypoBenb

OO0pscHEHNE

C nmomol1pko yuure-
Jis BBIBOJUT, HO HE
MOKET OOBSICHUTH
ypaBHEHHE TapMO-
HHYECKHX K0Je0a-
HUN MaTeMaTHuJe-
CKOT'O MasiTHHKA.

C noMoIIbI0 yuu-
TEJIS BBIBOIUT U
OOBSICHSICT ypaBHe-
HHUE TapMOHHUYEe-
CKHUX KOJIEOaHUI
MaTeEMaTHYECKOT O
MasITHHKA.

B ocHOBHOM BepHO
BBIBOJUT U O0BsIC-
HSET ypaBHEHUE
rapMOHUYECKUX
KoJIeOaHUI MaTe-
MaTHYECKOI'0 MasiT-
HHKA.

BepHO BBIBOIUT U
OOBsICHSIET ypaBHE-
HHE rapMOHHUYE-
CKUX KOJIeOaHHH
MaTeMaTH4eCcKOro
MasTHUKA.

Omnpenencare

He moxer onpene-
JSTH OTBITHBIM ITy-
TEM BEJIMYMUHBI, OT
KOTOPBIX 3aBUCAT
MEPHOJ] M YacToTa
TapMOHUYECKUX KO-
se0aHuil MaTemMa-
THYECKOTO MasITHH-
Ka.

Jomyckas HeTou-
HOCTH ONPEACIAET
OIIBITHBIM IIyTEM
BEJIMYUHBI, OT KO-
TOPBIX 3aBHUCST IIe-
PHOJ U YacToTa
TapMOHUYECKHUX
KosieOaHMi MaTe-
MaTHYECKOTO MasT-
HUKA.

B ocHOBHOM BepHO
onpenenseT OIbIT-
HBIMU ITIyTEM BEJIH-
YUHBI, OT KOTOPBIX
3aBUCST IEPUOI U
4acTOTa TapMOHHU-
YeCKUX KoJjeOaHmit
MaTeMaTH4ECKOro
MasiTHUKA.

OnBITHBIM Iy TEM
BEPHO OIpesesieT
BEJIMYMHBI, OT KO~
TOPBIX 3ABUCST I~
PHOJI M 4acToTa
TapMOHUYIECKUX
KoJieOanmii MmaTe-
MaTHYECKOTO MasiT-
HUKa.

CocrasiieHrEe U
pelIeHne 3aa49u

C moMOIIBI0 yUHTe-
JI COCTABJISIET, HO
HE MOJKET PeIlIUTh
3a]]a4¥ Pa3IHIHOTO
xXapakTepa, OTHOCS-
HIMECs K TAPMOHH-
YECKUM KOJeOaHu-
SIM MaTeMaTUYECKO-
o MasITHUKA.

C MOMOIIBIO yUH-
TeJI COCTaBIIsgET U
peliaer 3a1a4u
PA3IUYHOrO XapaK-
Tepa, OTHOCATHAESCS
K TApMOHHUYECKUM
KoJIeOaHusIM MaTe-
MaTHYECKOI0 MasiT-
HUKA.

B 0cHOBHOM BEpHO
pelaer 3amaqn
Pa3IUIHOTO Xapak-
Tepa, OTHOCSIIUECS
K FTapMOHUYECKUM
K0Je0aHUsIM MaTe-
MATHUYCCKOI'o MasT-
HHKA.

BepHo cocTasisier
U pelacT 3a1a4u
Pa3IMIHOTO XapaK-
Tepa, OTHOCSIIHECST
K TApPMOHUYECKHM
KoJIeOaHUsIM Mate-
MAaTHYECKOI0 MasiT-
HUKA.

B KOHIIC YpOKa pa6otme JINCTKH CO6I/IpaIOTCH u )106aBJ'IHIOTCH B HOqu)OJ'[I/IO yJammxcs.
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Ypox 39/ Tema: PEHHEHUWSA 3ATAYA

MoryT ObITh perieHsl 3a1auu 4.1+ 4.11 u3 Giioka 3a7aHuid, OTHOCSIIETOCS K pa3/eiy
JTAHHOTO Y4eOHMKa, WM 3aJaHus u3 OaHka TecToB (AOurypueHt, 2001; TecToBas KHIDKKA
10 COOTBETCTBYIOIIEMY KJIAcCy), OTHOCSIINECS K JAHHOMY Pa3/eny.

Ypox 40/ITIPAKTHYECKASA PABOTA.
ONPEAEJIEHUE YCKOPEHUSA CBOBOJHOT O ITAJEHUSA
ITPU ITIOMOIIU MATEMATHYECKOI'O MASITHUKA

Hoacrangaprsi

3.1.1. IIpoBepsieT FIKCIEPUMEHTAIBHBIMIA METOIaMH 3aKOHBI

MEXaHHYECKUX U TEIUIOBBIX SBICHUH W MPEACTABISACT UX
PEe3yJIBTATHL

PE3YJIBTATBI

o0y4eHust
ATHHKA.

e [IpoBOANT MPOCTHIE OMBITHI O HAYYHO-TIPAKTHIECKOMY TIPH-
MEHEeHHIO (hOpMyYJIBI IIEPHOa KOIeOaHNH MaTeMaTHIeCcKOro Ma-

VYaamumest 00bsCHACTCS 1IETb PAdOTHI, ONMPECISCTCS MOCIEA0BATEIILHOCTD ACHCTBHUH.
[TpencTaBnenHbIi 00pasel] MpoBeeHNS pabOTHI pacCYUTaH Ha PabOTy YUCHUKOB MTapaMH.

Heo0xoauMble pecypcbl: MaJICHBKHAN IApHUK, MOABCIICHHBIN HA JIMHHON HUTH (TIpH-
6mmsuTensHO 160 M), m3MepuTenbHas JeHTa (WIH PyJeTKa), CEKyHI0Mep, IITaTHB C My (-

TOW M JIAITKOM.

JleiTeJILHOCTH

Ymenus, popMupyembie
Y y4yamuxcs

OuennBanue
(nposooumcs camumu yuawumucs,)

Yuanuecs 3armCchIBalOT Ha3BaHUE npaKanecxoﬁ pa6OTBI B pa60qI/Ie JIUCTKHU

3aoanue 1.
Y cTaHOBHTE MITATHB HAa KParo
CTOJIA U MOJIBEChTE K HEMY MasiT-
HHK TaK, 4TOOBI MIAPHUK BUCEI HA
paccrositHuu 3 — 5 €M OT 1oa.

BHakoMcTBO ¢ Jaboparop-
HBIM 000pYJOBaHUEM U yMe-
HuE 1onb30BaThes UM. [pax-
THYECKOE OTpeeIeHne IH-
CJIOBOTO 3HAUEHNSI.

VYyammumcst 1aéres 3a1aHue mpose-
pATh Apyr npyra. OHK IO OYepean
BBITIOJTHSIIOT 3a1anue. Kaxaplii npa-
BUJIBHBIN LIAT OLIEHUBAETesd B 2 Oaj-
J1a. MakcuMasbHOE 4HeII0 OaJIOB
He OoubIic 4,

3aoanue 2.
VI3mepbTe IIMHY MasiTHHKA — pac-
CTOSIHHE OT TOYKH, K KOTOpOH Ma-
ATHUK NPUKPEIJIEH K IITaTHBY, 10
[IEHTpa MapuKa. DTO PACCTOSHUE
Oyzet npubnusutensHo 160 cm.

Cxemarnueckoe TNpeaACTaBJIC-
HUE TIPU U3MEPECHUU NITUHBI
MassTHHUKA U IE€MOHCTpalusl
MAaTEMATHYCCKOIr0 MasgTHHKA
HA OCHOBE CXEMBbI.

Yyaumecst BEITOJIHSIIOT IIPaKTHye-
CKOE€ 3a/IaHKe 1 OI[CHUBAIOT CBOIO
JIESITENbHOCTD: KaX/10€ PaBUIIbHOE
JieliCcTBHE OllcHUBaeTcs B 2 Oasia.
MaxkcumyM - 4 Gara 3a 3a1aHue.

CxeMa MpaKTHIecKor paboThl
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3aoanue 3. JlemoHcTpawys; yMeHue VYuamiuecst CpaBHUBAIOT PabOTHI
OTKIJIOHHUTE MAsITHUK Ha 5 CM OT | OJIb30BAThCsl M3MEPHTENb- | ApYT Apyra. He coBmagatonue pe-
TIOJIOXKEHYSI PABHOBECHS M OTITyC- | HBIMH IPHOOpaMH; IPOBe- | 3yJIbTaThl 00Cyxaarorcs. Pesynbra-

THTE ero, OAHOBPEMEHHO BKIIIO- | ICHHE BBIYMCIICHHUI; OTIpe- | ThI OLGHUBAIOTCS yuuTenem. Kax-
YHB CEKyHJIOMEp U U3MEPUB Bpe- | IeNICHHUE. JbIH BBITTOJIHEHHBIH 1Iar OLCHHBA-
Mst N = 10 nonHbIX KoneOaHuMit eTcs B 2 6anna. MakcuMansHoe
MasTHUKA. Pe3ynbTarhl 3alMIINTe qHCcIIo0 OAIOB 32 3a/jaHue - 6 Oa-
B Tabiuiy 4.3. JIOB.
3aoanue 4. JleMoHcTpanys; yMeHue Pe3ynbrar paboThI OLlEHUBAETCS

[ToBTOpHTE OIBIT MPHU TEX JKE TI0JTb30BAThCS] M3MEPH- yuurenem. Kaxaoe npaBuibHoe
yCIoBHUsAX emmé 2 pa3a 1 Onpese- | TEIbHBIMH MPUOOpaMI; JieficTBUE OIIEHUBAETCS B 2 Oaa.
JIMTE Cpe/iHee 3HAUeHHe BpeMe- | MPOBEJCHUE BhIUUCIIE- MakcHMaJIbBHO BO3MOYKHOE KOJIU-
HIE: £ = %; HUIA; Ope/ieeHHe. 4ecTBO OAILIOB - 4.

Ha ocHoBe 3TOr0 3Hau€HUs BbI-
YUCIIUTE CPEAHEE 3HAYCHUEC T1€-

¢
puona: T, = -2

N
3aoanue 5. YMeHue BBIYUCIATH pe- Yyammuecs npoBepsitoT TOBAPU-
[MoncTaBuB 3HAUECHMs] COOTBETCT- | 3ynbTarhl; Onpenenenue. | mieil. OHYM BBIIONHSIOT IPAKTHYe-
BYIOIIMX BEJIMYHMH B (hOpMyJTy yc- CKOE 3aJ]aHHe, BEIYUCIISIOT 3HaYe-
KOpEHUsT CBOOOJIHOTO  ITajIeHU, HUSI COOTBETCTBYIOIINX BEIUIHH.
BBIUNCIIUTE €r0 CpeHee 3Have- VuHUTBIBas CIIOKHOCTH BBIYUCTIE-
mue (m = 3,14): gor = %Zl. HHif, MAKCHMATBHOE 9HCTIo Gall-
P J10B Oynier 6.
Tabumuua 4.3.
Ne | L,em | N t, c tepC T, c ep e
1 160 10
2 160 10
3 160 10
3aoanue 6 [IpoBeneHne BEIYMCIEHUN | YUCHUKU MPOBEPSIOT OTBETHI APYT
OTMeTHuB B TaOJIHIIE BCE Pe3yiIb- |B COOTBETCTBUH C MONYUYEH- |y APyTa U OIIEHHBAIOT UX. 32 KaXK-
TaThl, BEIYUCINTE OTHOCUTEIIBHYIO | HBIMHU Pe3yJIbTaTaMH. JIbIi IPaBUIIBHBIH OTBET MPUCBAUBA-
norpemsocTs g = 9,81 g; ercs 2 Oamra. MakcuManbHOE YHC-
lgor — gl 110 6ayUIOB MOXKET OBITE 0.
g=———-100%.
Taxum obpazom: g, = 4TL221; &= %- 100%.
or

O0cynuTe pe3yabTaThbl:

o KaxuMm emnié MeToJ10M MOXKHO BBIYHCIIUTh YCKOPEHUE CBOOOTHOIO MaaecHus?

o KakoMy 3aKOHY ITOJJUMHSETCS BEIYMCIICHNE YCKOPEHSI CBOOOTHOTO TaZeHHs C OMOIIBIO MaTeMa-
THYECKOTO MasiTHUKA?

VYuarmumcest 1aétcst 3a7iaHue BeIYUCIUTh obiiee | O6o0meHre B sroif mpakTuueckoit pa-
KOJIMYECTBO OaJIOB M 3amucaTh B padOuHil 00Te MOXHO IOJIYYHTH
JINCTOK. MakcumyMm 30 6auioB.

OunenuBanue. CTENEHb JIOCTIDKEHMS [IENN OOYyYCHHS MOXKHO YCTAaHOBHUTH Ha OCHOBE
MIPUBEIEHHOTO HUKE KPUTEPHH.
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=
o

I ypoBenn

II ypoBenn

I1I ypoBennb

IV ypoBenn

[Ipumenenue

HemnpasunsHO nipoBo-
JIAT TIPOCTBIE OTIBITHI
110 HAYYHO-IIPAKTHYe-
CKOMY MPUMECHEHHIO
(dhopmyIiel ieproaa
KOJIcOaHWI MaTeMaTH-
YECKOro0 MasiTHUKA.

C cepbE3HBIMHU OMIHO-
KaMH TIPOBOUT IPO-
CTBI€ OMBITHI IO Ha-
YUYHO-TIPAKTHYECKOMY
MIPUMEHEHHIO (hopMy-
Bl TIepro/ia Koneba-
HUM MaTeMaTu4ecKko-
r0 MasiTHHKA.

B ocHoBHOM BepHO,
TIPOBOJIHT TIPOCTHIE
OTIBITHI ITO HAYYHO-
[IPAKTUYECKOMY IIpU-
MEHEHHIO (hopMyIIBI
nepuoa KoaedaHui
MaTEeMaTHYeCKOro
MasITHHKA.

[IpaBuibHO IPOBO-
JIAT TIPOCTBIE OTIBITHI
110 HAYYHO-TIPaKTHYe-
CKOMY MPUMEHEHUIO
(hopmyIbl ieproaa
KoJiebaHuii MaTeMa-
THYECKOTO MasiTHUKA.

B xoH1e ypoka pabourie JINCTKH cOOMpPAIOTCS M JOOABIAIOTCS B IOPT(OINO yUAITHXCS.

Ypox 41 / Tema: 4.4. CKOPOCTDb U YCKOPEHHUE
NP TAPMOHHNYECKUX KOJIEBAHUAX

1.1.1. KomMeHTHpPYET 3aKOHBI 1 3aKOHOMEPHOCTH MEXaHIMYECKUX
1 TEIJIOBBIX SBJICHUI.

1.1.2. CocraBusier u pemiaer 3aiaun (rpapuyeckne, Ka4eCTBEHHbIC
u KOHI/I‘ICCTBCHHLIC), CBA3aHHBIC C 3aKOHAMH U 3aKOHOMCPHOCTAMU
MEXaHUYECKUX U TCIJIOBBIX SBJICHUM.

3.1.2. OmpezensieT 3aBUCUMOCTb MEXY (M3NIECKUMH BETMYMHA-
MU, XapaKTEePU3yIOIIMMHU MEXaHNIECKUE U TEIUIOBBIC SIBJICHUSL.

MMoacranaaprsl

o OnmchIBaeT rapMOHMUYECKHE KOJIEOAHHUS C TIOMOIIBIO TPUTOHOMET-
PUYCCKUX YPaBHCHHUU, OCHOBBIBASCh HA MATEMATHUICCKUX 3HAHUAX.

e Ctpout rpaduKu TPUTOHOMETPUIECKHUX (DYHKITHIA.

e Ommyaer rpauKy N3MEHSIOINXCS 10 TAPMOHIYECKOMY 3aKO-
HY TIepEMEIeHNUS, CKOPOCTH ¥ YCKOPEHHMs KOJICOaHMA.

e CocTaBIsieT U penraeT rpapuyeckue 3aaqu 1Mo ONpeaeICHHUIO
CKOPOCTH M YCKOPEHHSI TApMOHHYECKHX KOJICOaHHH.

PE3YJIbTATBI
00y4yeHHst

MoTHBaIUIO PEKOMEHIYETCSl HAUMHATD C CO3/IaHUs MEXIPEIMETHON CBA3M MaTepHalia
1 BOTIPOCOB U3 yUeOHHMKA ¢ MaTeMaTHKon. OOcykIeHrne MPUBEAEHHBIX B YICOHHKE BOTIPO-
COB NIPUBOAUT K (POPMHUPOBAHHIO HCCIIEIOBATEIBCKOTO BOIIPOCa.

UcciegoBaTesbekuii Bonpoc: Ymo o3nauaem usmenenue eiudunbl no-2apmonmye-
CKOMY 3aKOHY?

Ha nocke 3amuchiBaeTcs WCCIEIOBATENBCKUI BOMPOC W (03BY4YMBACTESA YUHTEIIEM.
[MpearnonoxeHus yqanmxcs TakKe OTMEYArOTCs Ha JIOCKE.
HccnenoBanne «MaremaTtrka — rpaBasi pyka GU3UKW», fpuBeEHHas B 010Kke B yueOnuka,
BBINOJIHSACTCS HEOOJIBIIMMH TPyNIIaMU. Y YHUTENb KOHTPOJIMPYET paboTy TPYII U 1O Mepe
HaJOOHOCTH MOMOTAET BEPHO MCIIOJIb30BaTh MaTEMATHYCCKHE SHAHUSL.

3agaya 1. YcTaHOBHTE COOTBETCTBHSA: K KaKOH TPHIOHOMETPUYECKOH (YHKLIHUH OTHO-
cutcs rpaduk?




a) X = X,, cos wt b) f(t) = —cos 2t ¢) f(t) = —3sinwt

d) x = 10sin wt e) f(t) =3 coswt
Omeem: 1: ¢)f(t) = =3 sinwt; 2: d) x =10sinwt; 3: a) x = x,, coswt va e) f(t) =
3 cos wt.

Ha moaroroBky npeseHTanuu Ha OcHOBE MaTepraia u3 0s10ka C yueOHUKa 1 OOMEH HH-
(dopmanmeil 0TBOANTCS HEMHOTO BpeMeHH (00BEM Marepuaia HeOONbIIONH M 3HAKOM yda-
IMMMCSI U3 MaTeMaTHKH). B mporiecce mpe3eHTauy yqanMcsi MOTYT OBITh 33JaHbl yTOY-
HSIOIINE BOTIPOCHI:

o Om yezo 3a8ucum amniumyoHoe 3Ha4eHue CKOpoCmu 2apMOHUYECKUX Koreoanuii?

o Om yezo 3a8ucum amniumyoHoe 3Ha4eHue YCKOpeHus 2apMOHUYEeCKUxX Koiebanuii?

o Yem omauvaemcs ypasHenue CKOpOCHU 2aPMOHUYECKUX KOIeOAHUl OM YpagHeHUs
nepemeweHus 2apMOHUYeCKUx Koneoanui?

e Ymo osnauaem svipadicenue «Yckopenue, MeHAOWeecs o 2apMOHU4eCKoMy 3aKOHY,
onepeosicaem nepemewjenue no ¢ase Ha m, a CKOPOCMb HA g»? Kax ono usobpascaemcs

epaguuecku?

Mpennaraempie Tadauubl U cxemsbl. [locie
MPE3CHTAIMHA MOXHO TMPEITIOKUTh yUAIIAMCS
COCTaBHUTh KapTy MOHATHS «[ apMOHHYECKHE Me-
XaHMYECKHE KOJICOaHUsD».

Ha cnenyromeM 3tamne MOXHO PELIUTh 3a/1a-
gy u3 0J0ka D yueOHMKA (MM TPE/IIOKEHHYTO
YUUATEIIEM):

10
0
3agaua-2. Ha pucynke n3o0paxeH rpaduk n3me- d \/ U

HEHHUsI CKOPOCTH KOJIEOAHUH 110 TapMOHHYECKOMY

3akoHy. Ompesienure: a) aMIUTUTYJHOE 3HAYCHHE CKOPOCTH; b) 9acToTy KoJeOaHHif; C) PO
KOJIEOaHMIH.

v, M/e

=10

M
Omeem: Kak 6uoHo us epaghuxa, amniumyonoe 3naiesue CKopocmu Uy, = 10 - nepuoo Koe-

. 1 1
oanutt T = 1c, vacmomayv = = 1 =

Dnekmponnbvle pecypcol:
http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5 1081.html

OunenuBanne. CTeNneHb JOCTIDKEHHS LENd OOyYCHHS MOYKHO YCTaHOBHTH Ha OCHOBE
[IPUBEAECHHBIX HUXKE KPUTEPUEB.

Kp. I ypoBenb II ypoBensb 111 ypoBeHb IV ypoBennb
Jomyckas cepbe3- | Jlomyckas HeOomb- | B ocrnoBHOM BepHO | BepHO ommchiBaeT
HBIC OIIMOKH, OTK- |JIIIHE OUIMOKH, OIi- | OTIMCHIBAET rapMO- | TapMOHHYECKHE
CBIBAaET TapMOHMYE- | CHIBACT TAPMOHH~ . | HUUECKHE Kojeba- |KoieOaHHs ¢ TTOMO-
€ | ckue KoJeOaHusI ¢ | 4ecKue KoueGanus | Husl € MOMOIIBIO L[bI0 TPUTOHOMET-
§ TTOMOIIBIO TPUTO- | C IOMOIIBIO TPUTO- | TPUTOHOMETPUYE- | PHYECKUX ypaBHE-
E | HOMETPHYECKHX HOMETPUIECKHUX CKHX YpaBHEHHH, |HMHA, OCHOBBIBAsICh
O |ypaBHEHHH, OCHO- |ypaBHEHUI, OCHO- | OCHOBBIBAsICH Ha Ha MaTeMaTH4e-
BBIBAsCh HA MaTe- |BBIBASICH HA MaTe- < | MATEMAaTUUYECKUX | CKUX 3HAHUSX.
MAaTHYECKUX 3Ha- . | MATUYCCKUX 3HA- | 3HAHUSAX.
HUSIX. HUSIX.
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= o |HeBepno crpour 3arpymHsercs B B ocnoBHOM BepHO | Bepno cTpowurt rpa-
§ £ |rpauKu TPUTOHO- |TIOCTPOEHUHU TPa- | CTPOMT rpaduku (hUKH TPUTOHOMET-
g% METPHUYECKHX (UKOB TPUTOHO- TPUTOHOMETPHUYE- | PUYECKUX (QYHK-
3 E (bYHKIHIA. METPUYECKUX CKUX (YHKIHH. I,
= © GYHKIMH.
E Jomyckas cepbe3- | Jlomyckas He6omb- | B ocHoBHOM BepHO |ITomHOCTBIO
5 |HBIC OILIMOKH, IIMe ONINOKN, OT- | OTJIMYAeT TpauKy | OTIIMYACT rpaduKu
8 |ornmyaeT rpadMKu | IMYaeT TpaduKH M3MEHSIOLINXCS [0 | M3MEHSIOIIUXCS 110
o | U3MEHSIIOUIUXCS [0 | M3MEHSIONINXCS 10 | TADMOHMYECKOMY | FADMOHUYECKOMY
£ |rapMOHMYECKOMY |TapMOHHYECKOMY |3aKOHY IepeMelle- |3aKOHY IepeMelne-
% 3aKOHY IepeMelie- |3aKoHy mepeMenie- |HUs, CKOPOCTU U | HHs, CKOPOCTH U
© | HHA, CKOPOCTH 1 HHS1, CKOPOCTH H YCKOPEHUSI M€Xa- | yCKOPEHHs MeXa-
S | yCKOPEHHsI MEXaHH-| YCKOPEHHS MEXaHH- | HHYECKUX KOJIe0a- | HUYEeCKUX Koneba-
S | deckux KoyieOaHHH. | YeCKHX KOJIeOaHHuM. | HUH. HUH.
C nomomnisio yuure-| C momorpsio yuu- | B ocHoBHOM BepHO | [TonmHOCTBIO CO-
< I |1 COCTABIET, HO | TEJIsl COCTABIIACT M, | COCTABISCT M Pe- | CTABIISLT H BEPHO
Q & |HEBEpHO pemiaeT | [omycKas omuoOKy, |maer rpaduueckue | penraeT rpadude-
Z § |rpaduueckue 3ana- | pemaet rpadude- | 3a/a4M 10 ONPEJE- | CKHE 33]1a4H M0 Ol-
2 & |uM Mo ompejene- | CKMe 3a/1a4M 110 Ol- | IEHUIO CKOPOCTH M | PEJIENIEHUIO CKOPO-
g 5 | HUIO CKOPOCTH M | PEHICNICHUIO CKOPO- | YCKOPEHUSI TapMO- | CTH U YCKOPECHHUS
5 2 | YCKOPEHMS rapMO- | CTH M YCKOPEHHsSI | HHYECKHX Koyeba- | rapMOHHYECKHX
2 | HUUeCKUX Koyeba- |TrapMOHHYECKHIX HU. KOJICOaHHH.
HUH. KOJIeOaHHH.

B xon1e ypoka paboune JIMCTKH cOOMpPAIOTCs M JOOABIAIOTCS B TOPT(OINO yUAITHXCS.

Ypox 42 / Tema 4.5. IPEBPAIIEHUSA DOHEPTUH ITPU

TF'APMOHHNYECKHUX KOJIEBAHUSAX (YPOK - IIPEBEHTALIMSA)

1.1.1. KomMMeHTHpYeT 3aKOHBI i 3aKOHOMEPHOCTH MEXaHHYEC-
KUX Y TEIUIOBBIX SIBJICHHH.

HUYECKHUX KOJIEOAHUSX.

IoacrangapTel
A Aap 1.1.3. OOBsCHSAET B3aMMOCBS3b MEKIY BETHINHAMH, XaPAKTECPH-
3YIOIUMHU MEXAHUYECKOEC U TCIIJIOBOC NBUKCHUC.
o KoMMEHTHpYET NPEBPAIICHHUS SHSPTUH TPH TAPMOHUIECKHX
PE3YJIbTATBI KOJICOAHUSX.
00y4yeHust e ['OTOBHT NPE3EHTANH O MPEBPAILCHUSX SHEPIMHU PH FapMO-

YpoKH-TIpe3eHTally MOTYT OTINYAThCA 110 (hopMme opranuzanuy. Hanprmep, B KoHIIE mpe-

JIBTYIIErO YpOKa yJalluMcst 1aéTcs KOPOTKasi MHYOPMALIMS O TeMe IPEACTOSIICH Mpe3eHTa-
MM ¥ JJAeTCsl JIOMAIllHEee 3a/IaHie CaMOCTOSTENBHO MOATOTOBHTH NMPE3EHTALMIO, MOJIB3YSCh
Y4eOHHKOM M JIPYTUMH HUCTOYHHKaMu MH(opMmanuy. [IpeseHTanmu MoryT ObITh MOATOTOBIIC-
HBl MHAWBUIYAIbHO, TTAPaMH U HEOOJBIIMMEI Ipyiinamu. Ha criemyromeM ypoke ydariuecs
BBICTYIIAIOT C TIOATOTOBJICHHBIMH JJOMa IPE3eHTAMAMU U IPOBOJHUTCS UX OOCYKICHHE.

Hpyeyio popmy ypoxa-npesenmaniiu MONCHO OP2AHU308AMb CLEOYIOUUM 00PAZOM.

K BbINOIHEHUIO TIPe3eHTAK MOXKHO TPHUCTYNHTh Cpa3y, TaK Kak ydalluecs: 3apaHee
MONYYHIIN 3a/aHie coOpaTh HeoOXoanMyro WH(poOpMamuio. 3aTaHus MOTYT BBITOIHATHCS
Kak Tapamii, TaKk 1 HeOOJIBIIUMH IPYIIaMy 10 4 — 5 y4acTHUKOB. Ecii MO3BONSAIOT TEXHU-
HECKOE OCHAIEHHE LIKOIBI M YPOBEHb MOJTrOTOBKH YYaIIMXCs, 11€7Iec000pasHo MOroTo-
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BUTH TPE3EHTALNIO HAa OJHOM W3 ANEKTPOHHBIX N0cOoK Microsoft Office Power Point wmu
Promethean n niporpamm Activinspire wmu MimioStudio. B pOTUBHOM ciy4ae ITOATOTaB-
JIMBACTCS TPOCTasi MPE3EHTALMS, HCIOIB3YIOTCSl OOJIBIINE JMCTHI JUIs TU1akaToB H T.4. Oc-
HOBHOH IIEJBIO YPOKa SBIISIETCS PA3BUTHE Yy YUCHUKOB YMEHHMS IPABUIBHOTO BBIOOpA, 0000-
IIEHUs, padOTHI B TPYNIAX M MIPEACTAaBICHUS MaTepuaia. Bo BpeMst mpe3eHTaluy yJarme-
sl TOJDKHBI 000CHOBaTh CBOM BbIOOp. [ToaTOMy menecooOpa3HO HaYMHATH NPE3CHTALUIO C
KOpPOTKOTO BCTYIICHUS] U 00CYKICHUSI CIIEYIOIINX BOIPOCOB: «HeMy paBHa MoJiHast Mexa-
HHUYECKas PHEPTrHs 3aMKHYTOH KosebaTenbHOW cucteMbl? Ilo KakoMy 3aKOHY MEHSIOTCS
MOTEHIIMAIbHAS U KUHETHYECKasi SHEPIHM 3aMKHYTOH KojebarensHOH cuctemsl? [louemy
aMIUTUTY/[a CBOOOIHBIX KOJICOAHHU C TCUCHUEM BPEMECHH YMEHBIIACTCS?Y.

[Tpn moAroTOBKE KPUTEPUEB OLICHWBAHMS YUUTENIb MOXKET BOCIIOJIB30BAThCs 00Opasia-
MH, IIPEACTaBICHHBIMI B METOANYECKOM nocoonu. CrestyeT 3apaHee 03HaKOMHTh yJaluX-
CA C OTUMU KPUTCPUAMU. Yuyactue Hapgaay € YYUTCIICM ydallluXxcsa B OUCHUBAHWUU MIPE3CHTA-
IIUH OYEHBb BAXKHO. Y UUTENb CaM ONPEIENISICT METO bl OLICHUBAHUSI.

Nudopmanus

Kpurepuu oue-
HUBaHMUS NIPe3eH-
TAIUU

BoIOpaTh 01MH U3 BADHAHTOB

Tema He packpsbITa (He OXBaueHa)

Tema packpsiTa YaCTUYHO

Tema packpbITa, HO €CTh OIINOKH

Tema NOJTHOCTBIO pacKphITa

Wudopmanns He COOTBETCTBYET TeMe, HE MOXKET KOMMEHTHPO-
BaTh MPEBPAIICHNS SHEPTUH ITPY TAPMOHHUECKHUX KOJICOaHMAX

O HWudopmanms He TOYHAS U HE MTOJTHAsI, KOMMEHTHPYET TpeBpa-
IEHWS YHEPTHHU IIPH TAPMOHNYECKUX KOIEOAHMUSIX, OJTHAKO €CTh
OIMOKH B KIacCH(PUKAIIN

O MWadopmarius COOTBETCTBYET TeMe, HO He mojHas. [Ipesparie-
HUSI SHEPTHHU TIPH TAPMOHNYECKUX KOIEOaHUSIX KOMMEHTHPYET dac-
THUYHO BEPHO

O Wudopmalys ToUHA U MTOJHOCTBIO COOTBETCTBYET TeMe. BepHo
KOMMEHTHPYET IPEBPAILCHUS DHEPTUHA IIPH TAPMOHUYECKUX KOJIe-
OaHUAX

0O WM3o0paxeHust He COOTBETCTBYIOT TeMe, HE OTBEHUAIOT HSCTeTHYe-
CKUM TpeOoBaHUsIM. TEKCT YNTaETCs C TPYIOM.

0O HM300paxeHust YaCTUYHO COOTBETCTBYIOT TEME, HE OTBEYAIOT JC-
TETUYECKUM TPeOOBaHUAM. TEKCT YUTAETCS C TPYAOM.

0O WM300paxeHust COOTBETCTBYIOT T€ME, HO HE BCET/a OTBEUAIOT
ICTETHYECKNM TPeOOBaHMAM. TEKCT guTacTes..

0O WM300paxeHust MOTHOCTHIO COOTBETCTBYIOT TEME U OTBEYAIOT 3C-
TETUYECKUM TPeOOBaHMM. TeKCT JIerKO YUTaeTCsl.

Conep:xanue

opoooo

TouyHOCTH TEKCTA
Nnpe3eHTaluuu

Ju3aiin

O PaGota B Tpymme opraHi30BaHa IIoXo0, e€ y9aCTHUKA HeBHUMA-
TEIbHBI K HPOEKTaM CBOWX TOBApHUIIEH U yYaCTHUKOB JAPYTHX TPy
O B ocyllecTBICHUN IPOEKTA HE BCE YYACTHUKU PYIIIbI y4acT-
BYIOT aKTUBHO.

[0 Pabota B rpymnie opraHu30BaHa MPaBUIbHO, HO pa3/iesieHa MEX-
Jly YUACTHUKAMU HE IOPOBHY

() YacTHUKY TPyl OOUIUTENBHbI, YBaXKUTEIBHBI 1 BHUMATEIb-
HBIL JIpYT K Jipyry. Pabota pacnpesesneHa mopoBHYy.

CoTpyaHu4ecTBO
yJauguxcsi B Npo-
necce padboTbl
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KpuTtepnnu oneHuBaHus MPe3eHTANMH YYAUINMHUCS

Kpurepun Jda | Her

1 B npeseHTanuu y4acTBYIOT BCE YIACTHUKHU TPYTIIIBL.

2 | Ilpe3eHTanus HHTEpECHA, B COACP)KaHUH HET OMIMOOYHOH HHpOP-
Maluu.

3 Jwn3aiia cnaliioB HATEpECEH.

4 | B pabore HeT opdorpaduuecKux onrmodoK.

5 BeicTynaromue ICHO ¥ TOYHO BBIPAKAIOT CBOM MBICIIH.

6 | Knpesenranuu 1o0aBieHsl HHTEPECHBIC (PaKTHI O PEBPALICHUAX
OHCPIvu Npru rapMOHUYCCKUX KOHe6aHI/IHX 1 UX IIPUMCHCHUU CXEC-
MaTHYECKUM, rpauuecKuM METOIOM.

7 | ObocHOBBIBaeTCS HEOOXOIMMOCTD IIPUMEHEHUSI B TIOBCETHEBHON
JKH3HH TIPEBPANICHUs] SHEPTUH IPU FrapMOHUYECKNX KOJIeOaHUsIX.

8 | Ilpu moaroToBKe Mpe3eHTaNH yUTeHA MT0CIE0BATEIbHOCTh MaTe-
pHraia ydyeOHHKa.

Ta0. 11112 UTOr0BOr0 OLlCHUBAHMS NIPe3eHTAIMH
Maxcu- Onenku | Orenka
KPUTEPUHN OHEHNBAHUSA MaJIbHBIT
a1 TPYI | yIHUTeIs
JIN3AMH U COTPYJJHUYECTBO

[Ipe3enTanys HOATOTOBIEHA B COOTBETCTBHH C 33/1a- 10

HUEM

Teopernuecknii Marepualn, pUCyHKH TOYHbI U aKKy- 5

paTHBbI

Pe3ynbraTsl 000CHOBaHBI 6

Tpyn KaxJ10ro y4acTHHKA IPYIIIBI HATUIIO 4
COAEPXKAHUE

CoJiepkaHre He 0XBaYCHO 5

CopeprkaHue 0XBa4€HO YaCTUUHO 7

Cojiep)kaHre 0XBa4eHO, HO €CTh OIINOKH 8

CoJiepkaHre 0XBa4eHO, TEMa PACKPHITA ITOJIHOCTHIO 10

HUror 55

CaMoolneHHBaHHe yYualmuxcs

MOHM YCIIEXH

+—

S CyMEJ CaMOCTOATCIbHO HO}IO6paTI) TeOpeTI/I‘IeCKI/Iﬁ n H306paSHTeJ’ILHBII>i Mmare-
pual Jjid Ope3CHTAIUM.

S cymen 6e30mMO0YHO OTPEICTUTE MPEBPAIICHIS SHEPTHH IIPU TaPMOHHYCCKIIX
KoJIe0aHUsIX.

A CyMei 000CHOBAThH 3HAYCHIE npeBpameHI/Iﬁ SHCPIruu Npu rapMOHUYCCKUX KO-
ne0aHusIX B HOBCQI[HCBHOﬁ JKHU3HU.

S Hay4mIIcsl pa3BUBATh COTPYAHUYECTBO C YIACTHUKAMH TPYIIIHL

51 cyment ohOpMHUTh. ITPE3EHTALIHIO JIOCTOWHBIM TH3aHHOM.

51 cymen oToOpath HHTEpecHbIE (PAKTHI IS IPOEKTA.

Bo Bpemsi paboTEI HaJl TIPOEKTOM 51 CyMeJ pa3BUTh B ce0¢ HaBBIKH C(HOPMHUPOBHI-
BaTh BOIIPOCEHI U 1aBaTh JIOTHUHBIC OTBETHI HA BO3HUKAIOIINE BOTIPOCHI.

132




yqaCTByﬂ B pa60Te HaJ MPOCKTOM, g MOHAJ, KaKMC YMCHUSA IMOMOI'YT MHE I0C-
THUYb yCIicxa.

DJIeKTPOHHBIE Pecypcehl:
http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5 1081.html

Ypox 43/Tema: 4.6. BBIHY KIEHHDBIE KOJIEBAHUSA. PE3OHAHC

MoacTangapTsi

PE3YJIbTATHBI
o0yueHust

1.1.1. KoMMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTU MEXaHUYECKHX
7 TETUIOBBIX SIBJICHUH.

1.1.2. CocraBasieT u pemaer 3a1aun (rpaguaeckie, KaueCTBEHHBIC
Y KOJINYECTBEHHBIC), CBSI3aHHBIC C 3aKOHAMH 1 3aKOHOMEPHOCTSIMU
MEXaHWYECKUX M TECTUIOBBIX SIBICHUH.

3.2.1. T'oToBUT mpe3eHTaK 00 yCTaHOBKAX, MPHUHITUIBI PabOTHI
KOTOPBIX OCHOBBIBAIOTCSI HA MEXaHMYECKUX M TEIJIOBBIX SBJICHUSIX,
UTPAIONINX 3HAYUTEIBHYIO POJIb B PA3BUTHU TEXHUKH.

e OTiM4aeT BBIHY)KACHHBIC KOJICOAHM OT CBOOOIHBIX.

e [IpoBOANT MPOCTHIE OTBITHI IO BHIHYKICHHBIM KOJICOAHHSM.

e OOBSICHSET MOHATHE «PE30HAHC)» Ha OCHOBE MCTOPHIECKUX H CO-
BPEMEHHBIX (DaKTOB.

e CocTaBisieT U pelaeT rpaguaecKkue 3a1a4m, OTHOCAIINECS K
BBIHYK/ICHHBIM KOJICOaHUSIM.

OTan MOTHUBAIIUM MOKHO IPOBECTH HAa OCHOBE TCKCTa U BOIPOCOB, HpI/IBeHéHHLIX B
y‘I€6HI/IKC. BBICJ'IyH.II/IBaK)TCﬂ MPEANOJIOKCHNA YUAIIUXCA O TOM, KaKas CBA3b MCKIAY HUCTO-
PHUYCCKUMHA COOBITHSIMH U KOJIeOATEIBHBIM ABUIKCHUCM, U CaMbIC MHTCPCCHBIC 3allMCbIBA-
IOTCA Ha JOCKCE. Tax mocreneHHO @opMpreTcsl I/ICCJ'Ie,I[OBaTCJIBCKI/Iﬁ BOIIPOC.

HccaenoBaresbckuii BOIIpoC: Kaxoe senenue npoucxodum, Ko20a uacmoma B6bIHYIHC-

) |i‘".................. i

oarowell Ccuibl NPUOTUNCAEMCA UTU CMAHOBUMCS DPABHOU
yacmome coOCMEEHHbIX KONeOAHUL cucmembl?

I'pynmbl yyammxcsi BBIIOJHSIOT UCCIEI0Baliue 13 0J10Ka
B yueOnuka «Kakoii MasTHHK coBepuIaeT KoJeOaHHs 00JIb-
e aMIunTyas?» B ucciae1oBaHuu TIOCTABICHO. TaKoe 3d-
JIaHWe: MPUBEIUTE KpaiHuil MasTHUK (1-1 nini 7-i) B Koje-
OarenpHOe nBrKeHMe. Omnpenenure, Kakoil W3 MasTHUKOB
IIpU TOM OyZAeT Koe0aThest ¢ aMIUIUTY/JOH 1 YacTOTON paB-
HBIMHM aMIUTUTYJIC M 9acTOTe KosieObaHui 4-ro MasTHHKA C
OoJBIIIeH Macco.

B uccaejioBanun 00Cyskaa0TCs cJieAyolue BONPoOChl:

— o Kakoil 13 MasgTHHKOB COBCPILIACT CBO60,I[HBIC, a Kakou

BEIHYKJIeHHBIe Konebanus? [Tlouemy?

Omeem: MasamHux, 8vl8e0eHHblIl U3 PABHOBECIUS NEPBLIM, Co8epuiden c80000HbIe Kole-
banust, max KaxK on cogepuiaem Koaeodnus 6 peyibmame Oeucmeus GHympeHHUx KOHcep-
6aMuUBHbIX Ul (Hanpumep, cuivl msaxcecmu). OCmanbHvle MASMHUKU COBCPUUAIONT BLIHYHC-
OenHvle Konebanus. Humov, Ha komopou oHu eucsm, co30aém 6 mouke noodecd GblHYNC-
oarouyee delcmeue.
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o Kakoii 13 MasTHUKOB KOJIeOJIETCs ¢ YacTOTOH, paBHOM YacToTe KoyiebaHuii 4-ro Masit-
auka? [Togemy?

Omeem: Yacmoma Konebanuil HUMAHO20 MAAMHUKA 3A8UCUm om e2o OnuHbl. /[nuna 1-
20 MAAMHUKA PABHA ONUHe 4-20, NOIMOMY IMuU 084 MAAMHUKA KOAEOIIOMCs ¢ 0OUHAKOBbI-
MU 4acmomotu u amnaumyooll.

e Kakoit MmasTHUK KoJeOeTcs ¢ HaubombInel amroutynoi? [Touemy?

Omeem: Masmnux, yacmoma Koaebauuii KOMopo2o co8naoaenm ¢ 4acmomou c800600-
HbIX KOIeOAHUU NePBOHAUANIbHO 8bI8EOEHHO20 U3 PABHOBECU MAAMHUKA, OyOem Konebamo-
¢si ¢ Haubonvuwel amnaumyoou. Ilosmomy, eciu nepeoHaAUAIbLHO U3 NOTOICEHUSL PAGHOBECUS
ObLn ebi6eden 1-1i maamuuk, mo omumu masmuuxamu 0y0ym 4 u 7 (Vi sposomupmi = Va = Vo),
MAK KaK ux O1uHbl OOUHAKOBUL.

ugpgpepenyuposannoe odyuenue. B xnaccax c 6vicokum pesyibmamom — 00yueHus:
MOACHO 0OPAMUMBCS K YHAWUMCS ¢ MAKUM B0NPOCOM.:

o Kak MOXHO OOBSCHHUTB YBEJINYEHHE aMIUTHTY/IbI KOJIeOaHNi MasTHUKA C SHEpreTH4e-
CKOIf TOUKH 3peHuUs?

Omeem: Konrebamenvnas cucmema npu KoieOanusx ¢ 6oavuiell amMniumyoou obiadaem
bonvueti snepeueti. Coommowenue Mexucoy 4acmomamt  Vy cpoomumii = V1 = Va 03HAYA-
em, 4mo GHeuHUe CUIbI COBEPUULU HAO CUCMEMOT CAMYIO DOLULYIO NOJIE3HYIO pabomy.

Ha cnenytoriem srare ypoka npoBoanuTcss 0OMeH HH(popManrei u MoJAroToBKa Mmpe3eH-
TalMid Ha OCHOBE TEOPETHYECKOTOo MaTepuana yueOHuka. [Ipe3eHTanmu rotoBsrcs ¢ yué-
TOM CIIEJTyIOLIMX BOTIPOCOB!

— UYmo mnazwiearom MmexaHuyeckum pe30HAH-
com?

— IIpu KaKux ycnosusax 803MONCHO 803HUKHOBe-
Hue pe3oHauca?

— Hapucyiime kpugyro pe3oHanca 01 08yx ma-
AMHUKOS C PA3TUYHBIMU MPEHUAMU.

— Ilpusedume npumepsl none3Hvix u mpazuie-
CKUX pe3yIbmamos MexaHuyecko2o pe3oHaHcCd.

Jupppepenyuposannoe ooéyuenue. Yua-
WUMCA € 8bICOKUMU Pe3VIbmamamu obydenus o
MOJICHO Oamb 3a0anue IPouUmams mexKcm u3
On0xka « Yenyonennviii mamepuanry u 03HAKOMUMbCSL C MAMEMAMUYECKUM annapamom npu-
YUH B03HUKHOBEHUS PE3OHAHCA.

J11st TBOpUECKOTO MPUMEHEHUS IPHOOPETEHHBIX 3HAHUI pelaetcs 3a/iaqa, IPUBEIEHHAs B
0s0ke D yueOHMKa (MM 3apaHee BRIOpaHHAS YUUTENCM U 3aITFCaHHAs B TUIAKTUICCKHX JIACT-
Kax):
3aoaua. Ha ocrnose npugedénHOU pe30HAHCHOU Kpueoll onpedenume nepuood c80000HbIX
KOJebanuil cucmemsi.

Omeem: Ilo epaghuxy sasucumocmit amniumyosbl KO1eOaHuli cucmemsl om 4dcmomaol
BUOHO, YUMo yacmoma c80b600HbIX KoJlebanuil cucniemst pasna 1 I'y. 3nauum, nepuod Koe-

-
o
%]
Ml
n
2

oanuu 6yoem pasen: T = % =1lc
Dnexmponnsle pecypcol:
1. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5t _1081.html
2. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5 1081.html
Ouenupanye. CTENeHb JOCTHKEHMS LIEIH O00yYeHHsT MOXKHO YCTaHOBHUTH Ha OCHOBE

IPUBEACHHBIX HUXKE KDUTEPHUEB.
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OaHMiA.

Kp. I ypoBennb II ypoBensn III ypoBensn IV ypoBenn
E = He moxer otnu- Homyckast omu6kw, | B ocHoBHOM BepHO | BepHO oTimmuaer
2 = |4MTb BBIHYXKJCH- | OTJMYACT BBIHYXK- | OTJIAYACT BBIHYXK- | BBIHY)KICHHBIE KO-
g E |Hble KoNeOaHus OT | AEHHBIE KONeOaHus | AeHHbIE KoNeOanus | 1ebaHus OT CBO-
E g CBOOOIHBIX. 0T CBOOOIHBIX. 0T CBOOOIHEIX. OOIHBIX.
>
Hesepno nposoaut | C momouipio yun- | B ocnoBHOM BepHO |IIpoBoaut n kom-
é o |M KOMMEHTHPYET |TeJs MPOBOJUT M | IPOBOJUT M KOM- | MGHTHPYET TIPO-
5 E MIPOCTHIC OTBITHI C | KOMMEHTHPYET MEHTHPYET TIPO- CTBIC OIBITHI C BBI-
§ 2 | BBIHYKIEHHBIMU TIPOCTHIC OTIBITHI C | CTHIC OTIBITHI C BBI- | HY)KJICHHBIMH KO-
Q 2 | konmeOaHMSIMIL BEIHYKJICHHBIMH HY’>KICHHBIMHU KO- | JICOaHUSMIL.
KOJICOAHUSIMH. JIeO0AHUSIMH.
o | OmnbouHo 00bsic- | 3arpyausiercs 00b- | B ocHoBHOM BepHO | BepHo oGbsicHseT
£ | HACT NOHATHE «PE- | ICHUTH MOHATHE OOBSICHSICT MOHSA- | TIOHATHE «PE30-
£ | 30HAHC» HAa OCHOBE | «PE30HAHCY HA OC- | THE «PE3OHAHC» HA | HAHC» HA OCHOBE
% HUCTOPUYCCKHX H HOBE UCTOpHYC- OCHOBE HCTOpPHYC- | HUCTOPUUCCKUX U
‘8 COBPEMEHHBIX (paK- | CKHX M COBPEMCH- | CKHX U COBPEMCH- | COBPEMECHHBIX (hak-
TOB. HBIX (paKTOB. HBIX (paKTOB. TOB.
C nomounpto yuute-| C ommbkamu co- | B ocHoBHOM BepHo | TouHo cocraBisier
= E | cocTaBiser u CTaBIISICT U PEIIACT |COCTABISCT U pe- | ¥ BEPHO peIIaeT
E % omubO0YHO pemaer |rpadudeckue 3ama- | mraet rpadgudeckue |rpaduyeckue 3aaa-
& o |rpaduueckue 3a1a- | 4u, OTHOCSIIUECA K | 387124, OTHOCS- YU, OTHOCSIIHECS K
;E E YW, OTHOCSIINECS K | IPUMCHEHHIO BBI- | ITHECS K IPUMEHE- | IPUMECHEHHUIO BBI-
2 5 |IPUMEHEHWIO BbI- | HYIEHHBIX KOJIE- | HHFO BBIHYIK/IEH- HY’KICHHBIX KOJIe-
O & |HyXIEHHBIX KOJe- | OaHMi. HBIX KOJIEOAHUIA. OaHu.

B kon1e ypoxa paboune JHCTKHA COOMPAIOTCS U T00ABISIOTCA B IOPT(HOINO yUaIIHXCA.
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Ypox 44/Tema: 4.7. PACIPOCTPAHEHUE KOJIEBAHUI
B YIIPYI'OU CPEJAE: MEXAHUYECKAS BOJIHA

1.1.1. KomMMeHTHpYyeT 3aKOHBI 1 3aKOHOMEPHOCTH MEXaHMYECKUX

1 TETIJIOBBIX SIBICHUM.

1.1.2. CocraBisieT 1 penraeT 3a1auu (rpaguiyeckue, KayeCTBEHHbIE

1 KOJIMYECTBEHHBIC), CBSI3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMHU
Hoacranaaprsl MEXaHUYECKHUX U TEIJIOBBIX SIBIICHUM.

1.1.3. OOBsiCHSIET B3aUMOCBS3b MEXAy BEIMYMHAMH, XapaKTepH-

3YIOIIMMH MEXaHUYECKOE U TEIIOBOE IBMKEHUE.

1.1.4. Jlenaet npe3eHTanny O MPUMEHEHUH MEXaHWYECKUX W TEll-

JIOBBIX SIBJICHHM.

o KomMeHTHpYeT pU3NYECKUI CMBICI TOHSTHS «BOJIHA.

e OTnMyaeT OTJEIbHBIC BH/IBI MEXaHHUECKUX BOJIH.

o [Tumer popmyibl PU3NIECKUX BETHMYHH, XapaKTEPHU3YIOIIIX Me-
XaHUYECKHE BOJHBI U (DOPMYIIBI, CBSI3bIBAIOINE 3TH BEITNYMHBI.

e CocTaBJisieT U pelIaeT 3aJaul pa3IMyHOro XapaKkrepa, OTHOCS-
1[Mecs K MEXaHMYECKUM BOJIHAM.

PE3YJIbTATBI
00y4eHust

MoTuBanuo MOXKHO CO3/1aTh C IIOMOIBIO CBEJCHUI U BOIIPOCOB, OTHOCAIIMXCS K CEHCMU-
YEeCKMM BOJIHAM, TOJyYeHHBIM u3 KypcoB «Dwmsukm», «l'eorpapum» u «llo3HaHus MHpay.
MO’KHO ¢ ITOMOIIBIO MPOEKTOpa TOKa3aTh Ha SKpaHe W3BECTHBIH PUCYHOK (pHc. 1), WiutrocTpy-
PYIOIINiA celicMUYecKyro BoJHY (cM.: ®u3.-7, ctp.142). Ha ocHOBE 3a1aHHBIX KJIacCy BOIIPOCOB
y4qalmuecs BbIIBUTAIOT TIPCANIOTIOKEHUA O TOM, @ ripocroii ceiicvorpady @® Dynxun ceiicmorpaga
B Kako# cpele MOTYT PacrpOCTPaHSTHCS BOJ- e
HBI, 9TO TPECTABISIET COO0H yrpyTas cpena, OT
9ero 3aBHCHUT CKOPOCTH PACIIPOCTPAHEHHUS BOJI-
Hbl. CaMble MHTEPECHBIC U3 HUX BBIHCHIBAIOT-
Cs HA JIOCKE W TOCTENEHHO (hOpPMHUpYETCs HC-
CIIeIOBATENNBCKHE BOIIPOCHI.

HccnenoBaresibCKie BONPOCHI: Um0 @ @opws ceiemmecroi normss
56/15emcsl OCHOBHOU NPUYUHOL BO3HUKHO-
senusi eoanwvl? Ymo nepenocumcs 6o.- B"ﬁl
HOU: 8ewecmeo uiu dHepaus? ™

Yautenp rpynmupyer ydammxcs U 1opy-
YaeT WM BBINOJHEHUE HccienoBanus «4Yto
MIPOMCXOJUT B CBSI3aHHOHW CHCTEME MasTHH-
KOB?» VYdarimecss JIeTKO M ¢ MHTEPECOM BbI-
MTOJTHAT €T0, TaK KakK JUII TOT0 UM HEOOXOTH-
MBI TOJBKO TIPOCTasi MOZCTH CBSI3aHHBIX MAATHUKOB W MOOWIBHBIN TenedoH. C moMomnso
3TOr0 Tpudopa OHM HAOIIOAAIOT KapTHHY, BOSHUKAIONIYIO M3-3a y4acTHs KPalHEero masr-
HUKA B JIBYX Pa3HBIX KOJeOaTeIbHBIX JBIMKCHUSAX M MPUXOIAT K BRIBOIY, YTO 3Ta KapTHHA
— pe3yJbTaT pacipocTpaHeHus KojaeOaHuii B cpere.

Pexomenoayusn: Eciu yucio mooenei cucmem Ces3aHHbIX MASMHUKOS MEHbUE YUCIa
2PYRN, MO UCCIEO08ANUES. NPOBOOUMCSL YUUmeneM ¢ NpusiledeHuemM npeocmasumeneli om
Kaoicootl epynivl. Ha ciejlylomem Jrare ydalniiecsi, OCHOBBIBAsICh Ha MaTepHasiaX yueOHH-
Kd, TOTOBST NPE3EHTAIIIH.

TOpU30HTaILHOE IBH/KCHUE KOPbI 3eMIIH
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B mporecce BBICTYIUICHHI Ba)KHO OOCYIHTH MOHSTHS «BOJHAY. i
Ipu 2mom MONCHO OMMEMumy, 4mo camvlM NPOCMbIM U 1€2KO
HAOII00aeMbIM BUOOM 80THBI AGTACMNCA BOHA, BOSHUKAIOUAS HA
NOBePXHOCMU 800bl 8OKpY2 KOJebnoujelicss mouky 6 8uoe KoH-
yenmpuueckux kpyeos. Moocno cnpoeyuposamv Ha SKpau 0.
Hbl, BO3HUKAIOWUE 8 KOeMOHCmpayuonHou eanney (p. 2). Ha sx-
pane uémro Habwoaemces uepedosanue epednell u 6naoun 60.-
Hbl, 603HUKWIEN Ha NO8epXHOCHU 800bl. bvicmpoma smux uepe-
008aHUTI NOKA3bIBAEN, HA CKOILKO BEIUKA CKOPOCMb PACHPO-
CMpaHeHus 60NHbL.

Ipu ynomunanuu 0 npoooIbHbIX U NONEPEUHbIX BOIHAX Cledyen obpamums eHUMaHue
VUAWUXCA HA MO, YMO 60IHA 00pa3yemcs moaod, K020a 00OHOBPEMEHHO ¢ BO3HUKHOBCHUEM
BHEUIHE20 8030€lICMEU, BO3MYAIOWe20 CPedy, POAHCOAemCs U NPOMUBoOelicmaue, Conpo-
mueaaweecs 3momy sozmyujarouemy oeticmsuio. OObIYHO MO NPOMUBOOEUCMBUE POXHC-
oaemcs cunamu ynpyaocmi.

B smom momenm modxcHo odpamumucs K K1accy ¢ makumu 60npoCcamil.

o [louemy mexanuuecKue 60aHbl 603HUKAIOM 6 YNPYeux cpedax u He 8OZHUKAIOM 8 8d-
Kyyme?

o [louemy npu pacnpocmpaneHuy Mexanuyeckux 60aH amMnaumyod Koreoanuil vacmuy
cpedvl nocmenenno ymenviuaemcs? OTBETHI TIOAPOOHO JAAIOTCS B YUCOHUKE.

JuddepenuupoBannoe odyueHue. Yuawumcs ¢ 8bICOKUMU PE3VIbMAmMamu 0oy4eHusl

MOJICHO 0amb 3A0aHUE O3HAKOMUMBCSL C Axm
mekcmom u3 Onoka «Yenyonennouii mame- 0,25
puany noo 3aznasuem « Ypagrenue 6011wl ».
Ha srame «TBopyeckoe mpuMEHEHHE»
. 0 -
€lIaeTcs IPHUBEICHHAS KOJIMYECTBEHHAS ! : y ! ! !
P puBet 2 \6 /10 \14/ 18\ 22/ iLm
3aj1a4a.
3aoaua. Ilo epaguxy e6oHbI vonpe(?e/zume —0,25
nepuoo u yacmomy xonebanuti 8 neti. Cxo-
pocms pacnpocmpanenus 6onHvl 12 m/c.
Hdano Penienue u BbIYHCIEHUS
v =12 M | JlnuHa BOJNHBI — 3TO PACCTOSHHUE MEXKIY IBYyMs TOUKAMM, KONEOITIO-
c IIMMUCS B OJJMHAKOBBIX ()a3ax, TO €CTh MEXKIy COCeIHUMH I'DEOHIMU
T-? (Wi coceqHMMU BIlagnHaMK) BoJIHbL. Torma mo rpaduky: A = 8 u.
v—? v v 12 M 1
A=— -5 v=—=——;z=85— = I\GHF
v A 8c.m c
T=-=—c=0,67c
wa 1,5 \

3aianue, JaHHOE B pasjeie TeMbl «UTo BBl Y3HAIN?», OXBATHIBAECT OCO3HAHUE OCHOB-
HOM 9aCTH HOBBIX 3HAHWH, MONYYECHHBIX YIATHMUCS:

B KoHIle ypoKa MOKHO JIaTh BCEMY KIIACCY 3aIaHHe COCTABHUTH KapTy MOHATHS «Boi-
Hay.

Dnekmponnsie pecypcol:
1. https.://www.youtube.com/watch?v=CCIlYc-MTRo0
2. http://portal.edu.az/lessons/az/physics/Rezonans/lo/uc_p5t_1081.html

OuenuBatine. CTelieHb JOCTHKEHUS 1IE€MU O00yYEHHsT MOYKHO YCTAHOBUTH HA OCHOBE
MPUBE/IEHHBIX HIDKE KPUTEPHUECB.
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Kp. I ypoBennb II ypoBens III ypoBennb IV ypoBennb
é o |HeBepHo kommen- | /lomyckas omubky, | B ocHoBHOM BepHO |BepHo komMeHTH-
& % THpYeT hruzmde- KOMMEHTHUPYET (hU- | KOMMEHTHPYET QH- | pyeT PH3HUCSCKHUIA
§ 2 | CKHIl CMBICI TIOHSI- | SMYCCKHIA CMBICI | 3HYECKUI CMBICT | CMBICHI IIOHATHS
$ & | THS «BONHAY. TIOHSITHS «BOJIHAY. |TIOHATHS «BOJIHA». |«BOJIHAY.
0 Hesepno otnmaaer |3atpyansercs pa3- |B ocnoBHOM BepHO |Bepno oTmmdaer
% °S |OTAC/bHBIC BUIABI | JMYATh OTACNBHBIC |OTIMYACT OTACHL- | OTACTbHBIC BU/IBI
2 Z |MeXaHHYEeCKMX BUJIbI MEXaHWYE- | HbIC BUJIBI MEXaHU- | MEXaHUYECKUX
% 5 BOJIH. CKHX BOJIH. YECKHUX BOJIH. BOJTH.
5 &
>
He moxer camo- C nomorpio yuu- |HacTuyHO BEpHO Touno et ¢op-
CTOSITEJIBHO MHCATh | TeJs NUIIeT Gop-  |mHUImeT GOpPMYJbl | MyJIbI (PH3HYECKUX
E (hopmyitel puznde- | MyJbl GU3HYECKNX | (PU3UUECKHUX BENU- | BEIMYHH, XapaKTe-
§ |CKHX BEIMYHH, Xa- | BEIMYHMH, XapaKTe- |9HMH, XapaKTeph- | PH3YIOIINX MeXa-
Y |pakTepm3yomMX |pU3YIONIMX MeXa- |3YIOIIMX MEXaHH- |HWYECKUE BOJHBI U
;n’. MEXaHUIECKHUE HUYECKHE BOJHBI M | YECKHE BOIHBI U (bopMyIIBI, CBS3BI-
© |BOMHBI U GOPMYIIBL, | POPMYIIBL, CBA3BI- | (HOPMYJIBI, CBS3BI- | BAIOIIIHE STH BEIIH-
CBS3BIBAIOIME OTH | BAIOIIUE 3TH BEIH- |BAIOIINE 3TU BEJIU- |YUHBIL.
BEJIMYMHBI. YHHBIL. YHHBIL
C nomomeio yun- | C momomnipto yunu- | B ocHoBHOM BepHO |BepHo cocraBnser
= 5 |Tens cocTaBiseT, |TeNs COCTABISET M |COCTAaBIAET M Pe- | M peliaet 3a1a4u
E % HO HE MOXKET pe- |C ONIMOKaMy pella- |IIaeT 33j1a4y pa3- | pa3IMgHOro Xapak-
O o |WKTH 3a1a4u pa3- | €T 3a]1a4U Pasnuy- (JMYHOTO XaPAKTe- |TePa, OTHOCSIIUECS
g % JMYHOTO XapaKTe- |HOTO Xapakrepa, pa, OTHOCSIIUECS K | K MEXaHUUECKUM
2 5 |pa, OTHOCAIIMECS K | OTHOCAUIUECS K Me- | MEXaHMIECKHM BOJTHAM.
O 2 |MexaHHueCKHM XaHUYECKUM BOJI- | BOJHAM.
BOJTHAM. HaM.

B xoHIe ypoka paboune JIMCTKHA cOOMpPAIOTCs M JOOABIAIOTCS B IOPT(OINO yUaIUXCs.

VYpox 45/ Tema: PEIHHEHUS 3AJAYN

Ha ypoxe pemarores 3amaun 4.12 + 4.20 u3 Gnoka 3agaHuil K JaHHOW TJIaBe, WU TeC-

TOBBIC 3a[JaHUSI U3 COOTBETCTBYIOILETO pa3zena OaHKa TeCTOB (CICLUAILHOE U3IaHue Kyp-
Hana AOutypueHnt, 2001; KHMXKKaA TECTOB MO KIaccam).
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MABA 5

PEJATUBUCTCKASA MEXAHUKA

I[HOACTAHIAPTEI, PEAJIM3YEMBIE B I'JTABE

1.1.1. KoMmmeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXAaHMYECKUX U TEIUIOBBIX SBICHUN.
1.1.2. CocraBnsier u pemiaer 3aaaun (Tpaduueckre, KaueCTBEHHbIE U KOJIHNYECTBEH-
HBIC), CBSI3aHHBIC C 3aKOHAMHM W 3aKOHOMEPHOCTSIMA MEXaHMYECKMX U TEIUIOBBIX

SIBIICHUH.
1.1.3. Pa3bsicHsIET COOTHONICHHUS MEXJY BEIMYMHAMH, XapaKTEPU3YIOUTUMH MEXaHHU-

YECKOE€ U TCIIJIOBOC NIBUKCHHEC.

OBIIEE KOJIMYECTBO YACOB IIO I'JTABE: 3 gaca
MAJIOE CYMMATHBHOE OLIEHUBAHUE: 1 w4ac
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Ypox 46 / Tema: 5.1. OCHOBBI TEOPUHU OTHOCHUTEJIBHOCTHU

1.1.1. KomMMeHTHpYET 3aKOHBI 1 3aKOHOMEPHOCTH MEXaHIMYECKUX

U TEIIOBBIX SBJICHUIL.

1.1.2. CocraBmusier u pemaer 3agauu (Tpadguyeckue, KaueCTBEeHHBIC
IMoacranaapTol U KOJIMYECTBEHHBIE), CBSI3aHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMHU

MEXaHUYECKHUX U TEIJIOBBIX SIBICHUM.

1.1.3. OOBsICHSIET B3aUMOCBSI3b MEXAy BEIMYMHAMH, XapaKTepu-

3YIOIIUMH MEXaHHUYECKOE 1 TEIIOBOE JABHKEHHUE.

o OTIUYaeT MOHATHUS IIPOCTPAHCTBOY, «BPEMSD) U «IBIDKEHUC» B
KJIACCUYECKOM U PEISATUBUCTCKON MEXAHUKE.
PE3VJIBTATBI KomMmeHTHpyeT mocTynaThl CrieriaaIbHONH TEOPUH OTHOCHTEIHHO-
CTH U BBIBOJIBI, IOJTYYCHHBIC U3 HUX.
o OOBsICHSET OCHOBHBIC IPUHIIUIIBI O0IIEH TEOPHH OTHOCUTEIEHO-
CTH U BBIBOJIbI, HOHy‘IeHHLIe U3 HUX.
o CocTaBIII€T U pemaeT 3aaqi ¢ IPUMEHEHNEM TeOPHH OTHOCH-
TCIABHOCTH.

00y4yeHust

MoOTHBALMIO MOYKHO OCYILECTBHTH C IIOMOIIBIO NMPUBEAEHHBIX B yYeOHUKE CBEACHUI U
COOTBETCTBYIOIIUX BOMPOCOB (610K A). MOXHO TakKe HCIIOJIB30BaTh 3apaHee MPUTOTOB-
JICHHBIE CIAibl U IUIAKAThl. BBIIBUTalOTCS MPEAIIONOKEHUS O TOM, HACKOJIBKO CKa3aHHOE
Apudom 1 ero oTIOM COOTBETCTBYET UCTHUHE, CAMble MHTEPECHBIC U3 HUX BBIIHCHIBAIOTCS
Ha jocke. [TocrenenHo popMupyercs ucciae0BaTeIbCKuil BOIIPOcC.

HUccnedosamenvckuii onpoc: Yckopaiomes unu 3ameonanmes cooblmus, npoucxoos-
wue 6 cucmeme omcuemad, CéA3AHHOU ¢ MENOM, OBUNCYWUMCS CO CKOPOCMbIO, OIUZKOU K
ckopocmu ceéema?

HWccnenoBanne npoBoautcs B rpymmax (60k B), yyamuecs pemaror 3agaqy, npeio-
KEHHYIO B HccieoBaHUU «OTHOCUTEINIBHA JIM CKOPOCTH?»:

3aoaua 1: Jlge uacmuysl 08udxcymcsa Hascmpeyy opye D D
opyay co ckopocmamu, pasgubimu no mooymo v = 10 m/c. Ye- l— —-—02
MY PA6HA CKOPOCb Nepeoll 4acmuybl OMHOCUMETLHO 8O-
pou? Yemy 6yoem pasna cKoOpocmsv nepeoul 4acmuybl OmMHO- 1.01 .= ¢ L2 =. ¢ 'Y
CUMETLHO 6MOPOLL NPU OBUNCEHUU  YACHUY CO CKOPOCTAMU,
pasnvivMu ckopocmu céema 6 saxyyme (¢ = 3+ 108 M/ ¢)? 0 ;

Omeem: Ilpu ogudicenuu wacmuy ¢ 0OUHAKOBOU CKO-
pocmyuio U = 10 m/c nHagcmpeuy Opye Opyey CKOpoCmb Nepeoll Uacmuybl OMHOCUMENLHO
emopoti Oydem pasna: Uy, = v— (—v) = 20.

Ecnu amu wacmuybr 08udicymes Hascmpeuy.opye 0pyay €0 cKOpocmamu, pasHbIMU CKO-
pocmu ceema 6 eaxyyme ¢ = 3+ 108 m/ ¢ mo ckopocmp nepgoii vacmuysl omHocumenLHO
6MOPOL OCAEMCs PABHOLU CKOPOCU C8ema 6 8aKyyMe. Uy, = C.

Pexomenoauus 1. B npoyecce pewienitsi 3a0a4it MONCHO 0OpAmMumsbCsi K KIAccy ¢ 60npoca-
mu:

® Umo osnauaem svipadicenue «Q8Udlcerile OmHoCUmensHoy?

o Kax ebluuciaemes Ckopocms mei OmHOCUMENbHO Opye Opyea npu ux 6CMpeuHOM O8U-
orcenuu?

o Yenmy Oyoem pasHd. ckopocms mei OMHOCUMENbHO Opye Opyea Npu ux 6CMpeuHOM
OBUNCEHULU CO CKOPOCMAMU, PABHBIMU CKOPOCIU C8emd 8 8aKyyme?
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o Moowcem nu meno 08ueamvcsa co CKOpocmuio, bonvuieli ckopocmu ceema? Omeem
obocuytime.

[Tocnennue aBa Bonpoca MOTYT CO3/aTh B KJlacce YCJIOBUSI JJIsl HHTEPECHOTO HCCIIE/I0-
BaHMS - Y4Yalluecs MOTYT JAaTh B3aHMOHUCKITIOUAIOIIUE OTBETHI.

Mugpghepenyuposannoe odyuenue. Yuenuxu ¢ HUSKUMU Pe3VIbMAMAMu 00VUeHUs U
VUEHUKU C OSPAHUYEHHBIMU UUYECKUMU BO3MOICHOCAMU VUACMBYIOM 6 00CYHCOCHUSX
00HOKNIACCHUKO8. B mo dice epemsa yuenuxam c evblcokumu pesyivmamamu o6yueHus: yeie-
€c000paszHo dambe 3a0anue pewums 3a0ayy OJis CAYYas, K020a 4acmuybl OBUNCYMCSL 8 00-
HOM U MOM Jice HANPAGLeHUL.

OOmMmen nHpopMaluei 0CyIeCTBISICTCS HA OCHOBE PUBEAEHHOTO B yueOHHKE Marepuaa.

Pexomenoauyusn 2. Tema ypoka nocesiyena 0CHOBAM CLONCHOU OISl YCBOCHUS YUAUWUMU-
¢l pusuueckou meopuu, NOIMOMY, 6 3AGUCUMOCIU OM YPOSHS NOO20MOBKU Kldccd, €€ u3y-
YeHUe MONHCHO OCYWecmsums 0OHUM U3 08YX Memooos.

Oévacnenue yuumens. B xnaccax ¢ muskumu u cpeOHuMU pe3yibmamamis 00yueHus
mema 00ndcHA Obimb PazviACHeHa yuumenem. B smom ciyuae obyuenue na ypoke npogo-
oumcs no ciedyiowemy niany:

1. Ilpunyun omnocumenvrnocmu I anunes.

2. Cneyuanvnas meopus OMHOCUMENbHOCIY DUHUMElHA.

3. Cpasuenue npeobpaszosanuii I anunes u Jlopenya.

4. Cpasuenue 6160008 U3z npeobpasosanuti I anunes ¢ 861600amu U3 NPeodOPA308aHULL
Jlopenya ¢ yuémom nocmynamos DuHuimenina.

5. Obwas meopus omuocumenrbHOCMU.

Memoo «3uzzazy. B kiaccax ¢ 6blCOKUMU Pe3yibmamamu 00yYeHust MOJICHO npume-
HUMb Memoo «3uesaey. onpedenaromes epynnel «Poonviey u «xcnepmoiy. I pynnet «xc-
nepmuvlLy NOAYHaOm ciedyrouue 3a0anus.

1 epynna. [Ipunyun omnocumenvnocmu I anunes.

II zpynna. Cneyuanvuas meopus omHocumenbHocmu JUHwmeuna: cpasrenue npeoo-
pazosanuil Ianunest ¢ npeobpazosanusmu Jlopenya (ha ocnoée mabauywt 5.1 yuebnuxa).

III zpynna. Bvisoovl uz npeobpazosanuii I anunes. Bvieoowvl uz npeobpazosanuii Jlopen-
ya ¢ yuémom nocmynamos DuHwmenina (Ha ocHose maoauywl 5. 1. yuebHuka).

1V epynna. Obwas meopus omuocumenvrocmu (OTO).

['pymibl NPeACTaBIAIOT CBOM PA0OTHI, M0 MEpe HATO0OHOCTH JI0 X BHUMAHUS JTOBOISIT-
cs craenyromue haKThl:

Coenacho kiaccuueckomy npuHyuny omuocumensHocmu I anunes:

a) ITlpocmpancmeo u epems, xapakmepuszylouue Mexanuieckoe 08UuxNcenue, abconion-
Hbl, m.e. TUHeliHble pazmMepbl Meid He 3a6UCIN O M020, NOKOUMCS OHO UL O8UICEMCSL;

b) Teno mosicem 0sueamvcsi ¢ OeCKOHEUHO OOALUOU CKOPOCIbIO.

Coenacho cneyuanbHOU meopuu OMHOCUMETbHOCHIU JUHWMENHA DYHOAMEHMATbHbLE NO-
HAMUsL, CYUMAarowuecst abCoTIOMHbIMU 8 KIACCUYECKOU MeXAHUKe, SGTIAI0MCs OMHOCUMETbHb]-
Mu. Dma omHOCUmMenbHOCMb Onpedesemcs. NPeooPA306aHUAMU KOOPOUHAM U 8PEMEHU KAKO-
20-1UO0 CODBIMUSA, KOMOpble NOOBEP2AIOMES. YMHOJICeHUIO HA onpedenennbiil Jlopenyom yHu-

. v? . .
sepcansiwlii mroscumens 1/ |1 = — pu nepexode om 0OHOU UHEPYUATLHOU CUCTEMbL K OpY-

201:
@) NPOMeNCYMOK 8PeMEeHU OMHOCUMENeH — OMHOCUMENTbHO NOKOAWeNCs CUCTIeMbl 3aMe0-

Atg

JIeHUe 8pemenl 8. 0sudicyuuxcs: At = F ;
v

1——

CZ
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6) Ilpocmpancmeennvie pazmepvl OMHOCUMENbHBL. NPOUCXOOUM COKPAUJEHUE PA3MepPO8

. v2
men 6 dgudcywetics cucmeme: L =1y [1 — =

c) cxopocmuv ceema 6 8axKyyme 0OUHAK08A NO 6CeM HANPABGICHUAM 60 6CeX UHEPYUATbHBIX
cucmemax omcyema:

v'+ v

Uy = ———— =

30ecv: '= c ckopocmb ceema.
Ha stane «TBopueckoe MprMEHEHNE» BBIIOJHICTCS HCeceqoBaHie «Yepe3 CKOJBKO JIeT Koc-
MHYECKUI Kopaditk BepHETCS Ha 3eMitio?» (6J10k E). Yuarmecs Bo3BpammaroTcs K 3a1ade, JaH-
HOI{ Ha dTare MOTHBALMH, HO BBIIOJHSIOT €€ C OOJBIINM HHTEPECOM.
3aoaua 2. Kocmuueckuii kopabas, nauas 8 2036 200y medxcnianemuoe nymeuiecmsue co
ckopocmoio 0,95¢, sozspawjaemca na 3emnio. Coenacro yacam Ha Kopabie nymeuiecmeaue
onunocy 20 nem. Yemy pasna npooonxcumenrbHocims nymeutecmausl no 3eMuvim yacam?

Jlano Pelnenre v BEIYMCIICHUS
v=095c At 20 net 20 net 20 ner  20;etr
’ ’ At = = = = = = 64,5 roza.
Aty = 20 rog 2 09522 ,/1—0,9025 +/0,0975 0,31
1—= e
At—? c? c?
Omeem: cO2NACHO 3eMHbIM Yacam nymewecmesue onunocs 64,5 cooa.

Ipennaraempblie cxeMbl H Ta0JHUIbL. 3amanue u3 00ka F MoxeT OBITH BBIIOJTHEHO
MOCTPOEHHUEM CXeMBbI TTOHATHS «CrienuanbHasi TEOpUsi OTHOCUTEIBHOCTH.

Ha srane «Yto BB y3HAMN?» ydammecs IpoBOASAT 0000MIeHNS 0] pyKOBOJICTBOM yUH-
tens (6s10k E). Onn 3anmuceBaloT B paboumne TUCTKH ONpPeACTICHNS MPUBEACHHBIX TTOHATHN
U TIOJIOKEHMH. B Kaccax ¢ TEXHUUYECKUM OCHAlICHUCM YUHUTEIb MOXKCET IMMPOBECTHU YPOK HaA
OCHOBE 3apaHee MOATOTOBJICHHOTO MaTepuania C IMOMOILIbI0 mporpamm Promethan wim
Mimio Studio B ¢popMe TUIAKTHYECKOTO ypOKa.

Pedaexcusi. [Ipoananusupyiite CBOIO JAEATEIBHOCTH HA OCHOBE IPUBEIEHHBIX KPUTCPHEB;

— Yo noposanIio B Bac MOJIOKUTEIBHBIE YMOIMN Ha YpoKe?

— UYro BBI OlLICHNBAETE BHIIIE BCETO Ha ypoKe?

— Kakoe 3aganme Ha ypoke 0Ka3aJioch CaMbIM HEYAa9HBIM?

— Yro BBI HE IOHSITH?

— Han xakum 3a1aHieM BBI XOTeNH OBl mopaboTaTh enié?

Dnexmponnsle pecypcol:
https://www.youtube.com/watch?v=Fkbq9Sd126¢

OunenuBanne. CTENeHb JOCTHKEHHUS 1IeIM 00Y4EHHs MOXKHO YCTaHOBHTH C TIOMOIIBIO
HPUBEACHHBIX HUXKE KPUTEPUEB.

Kp. I ypoBennb II ypoBensn Il ypoBenn IV ypoBennb

® He moxer otiu- 3arpynasercsi 0T- | B ocHoBHOM BepHO |BepHo oTimuaer

=, |9UTh OHATHS JIMYINATH TIOHATHS OTINYACT MOHATUS | TIOHSTHUS «IIPO-

% E «TPOCTPAHCTBOY», | «IIPOCTPAHCTBO», | «IIPOCTPAHCTBO»,  |CTPAHCTBOY, «BPE-

S B | «<BPEMID) M (IBIDKE- LptDI (IBIDKREPEMD) 1 (IBIDKE- | MsD> H (IBIDKCHHE

£ g |HHE» B KIAacCH4Ye-  |HHME» B KJIACCHYE- | HHE» B KIIACCHYE- | B KJIACCHYECKOH U

> CKOM U PENATHUBUCT- | CKOH U PENSTUBUCT- | CKOW U PENIATHUBUCT- | pEJISTUBUCTCKON
CKOM MEXaHUKE. CKOM MEXAHUKE. CKOM MEXaHUKeE. MeXaHHKe.
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KommenTupoBanue

HesepHo koMMeH-
THUPYET MOCTYJIaThI
CrieranapHOM TEO-
PHYH OTHOCHTEIIBHO-
CTH U HOHy‘IeHHbIe
U3 HUX BBIBO/JbI.

3aTpyaHIEeTCS KOM-
MEHTHPOBATH MO-
crynatsl Crieru-
aJIbHOW TEOPUU OT-
HOCHUTEJIEHOCTH U
MOJTyYCHHBIE U3
HUX BBIBOJIBI.

B ocHOBHOM BepHO
KOMMEHTHUPYET I0-
crynatsl Crienu-
aJIbHOU TEOPHUU OT-
HOCHUTEJIEHOCTH U
MOJTyYCHHBIE U3
HUX BBIBOJIBIL.

Bepuo xommenTH-
PYeT MOCTYNaThI
CnenuanabHO# Teo-
PHUH OTHOCHUTEIIBHO-
CTH U HOJ’Iy‘IeHHLIe
U3 HUX BBIBOJbI.

He moxer 00bsc-

C noMoIeko yuu-

B ocHoBHOM BEPHO

BepHo 00BsicHsICT

2 |HHTb OCHOBHBIE TeJIst OOBSICHSIET OC- | OOBSICHSIET OCHOB- | OCHOBHBIE TIPHHITH-
°E npuHIKnBl O0men HOBHBIC PUHIUIIb! | HbIE NPHHIHIIBL el O01IeH Teopun
g |TeopuH OTHOCH- O0meit Teopun oT- | OOIIEH TEOPUH OT- | OTHOCHTEIBEHOCTH
& |TEIBHOCTH U IOJIy- |HOCHTEIBHOCTH M |HOCHTEIBHOCTH U |H IIOJyYCHHBIC U3
O  |decHHBIE U3 HUX BbI- | TIOJyYCHHbIC U3 MIOJTy4EHHbIC U3 HUX BBIBOJBI.
BOJIBL. HUX BBIBOJIBI. HUX BBIBOJIBI.
= 5 |He mosxer cocta- |C momomipio yur- |B ocHoBHOM BepHO | BepHo cocTaBnser
E % BUTH U PEIIUTH 3a- |TEJsI COCTABISIET U | COCTABISIET M Pe- | M PELIaeT 3a7a4un C
g g Ja4du ¢ MpUMEHCHHU- | pCIIacT 3aJa4u C 1aeT 3aga4u C MMPUMEHCHUEM TECO-
§ E €M TCOPUU OTHOCHU- | TIPUMEHCHUCM TC€O- | IPUMEHCHUEM TC€O- | pPUU OTHOCUTECIILHO-
§ QE) TCJIIBbHOCTH. pyUr OTHOCUTEJIBHO- | pPUHU OTHOCUTEJIBHO- | CTH.
O 2 CTH. CTH.

B koHI1e ypoka paboune JIMCTKH COOMPAIOTCS U JOOABIISIOTCS B IOPT(OINO yHAITHXCS.
Ypox 47/Tema: 5.2. 3BAKOH B3AUMOCBSA3U MEXKIY
OHEPTMEN U MACCOH

1.1.1. KoMMeHTHpYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUYECKUX
1 TEIUIOBBIX SIBIICHUH.
1.1.2. CocrasisieT u pemraet 3agauu (rpaguiaeckue, KaueCTBEHHBIC
MoacrangapTel 1 KOJIMYECTBEHHBIC), CBSI3aHHBIC C 3aKOHAMH 1 3aKOHOMEPHOCTIMHU
MEXaHUYIECKUX M TETIJIOBBIX SIBICHUH.
1.1.3. OOBsICHAET B3aUMOCBS3b MEXIY BEIHMUMHAMH, XapaKTEpH-
3YIOIIMMH MEXaHHUYECKOE U TEINIOBOE ABUKEHHUC.
o KOMMEHTHPYET HOHSTHS «IHEPIUST IIOKOS), «PENSATHBUCTCKAs
SHEPTHS», «PEISATUBUCTCKAS KUHETHYECKast SHEPIHsH) U KPEISATHBH-
PE3YJIBTATBI  crcKuit HMITyIIBCY.
00yueHHUst o OOBSCHSET B3aNMHYIO CBS3b 9HEPIMH U MACCHI HA OCHOBE BHYTpPH-

NPEAMETHON UHTErPaLliu.
o COCTaBIISICT M PEeIacT 3a/1a91 PA3INIHOTO XapaKTepa, OTHOCS-
IMECs K B3aUMHOM CBSI3U MEXY SHEPTUEH U MacCOM.

MoTHBaIHsT MOXET OBITh OCYHIECTBIICHA C MOMOIIBIO PEIICHUS CIEAYIOINX ABYX 3a/1a4
(650K A):

3aoaua 1. Kamenwv siaccoii 30 ke noonumarom na gvicomy 2 m. Kax npu smom memnsirom-
cs e2o macca u duepaua?
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Jano Perienne U BEIYHCIICHUE
m = 30kr;, | V3MeHeHHe MOTEHNIMATbHON SHEPTHUM MOAHSATOTO HAa HEKOTOPYIO BBICOTY KaMHS
h=2m paBHO paboTe, MPON3BEIEHHON CHIIOHN TSDKECTH:
AE-?

M KT+ M
AE = mgh = 30kr- 9’81ﬁ' 2M = 588,67 = 588,6 [«
Macca kamMHs He MCHSCTCs, TaK KaK MacCa MHBAPUAHTHA.
3aoaua 2. B coomseemcmauu ¢ meopueti OmHocumenbHocmu JUHumenna 8 kamme mac-
coil 30 ke noxanuzoeana ozpomuas suepeus, pasuas 27 + 1017 [Ixnc. Kax smo modicro 06b-
sAcHUmMb?

OTBeuas Ha TOCTABJICHHBIM BOIMPOC, YYAIIHECs BBIABUTAIOT CBOM MPEINOI0KEHUS (BO3-
MOYXHO, cpetd HuX Oyjer u popmyna AE = Amc?), koTopsle oTMedaroTcs Ha jgocke. ITo-
CTETIeHHO (POPMHUPYETCS NCCIIEI0BATENBCKUI BOIPOC.

Hccenedosamenvckuit éonpoc: Kaxas césaszv cywecmeyem medcoy Maccou u sHepeuen?

BrimonHsieTcs 3amava u3 6J0ka B: 3adaua 3. Hzmenenue maccol cucmemol yacmuy na I
a.em. (1 a.em.=1,6605-10-27 k1) npusodum x usmenenuro eé sunepeuu Ha 931,5 M»e. Kax
UBMEHUMCSL DHepausl cucmemvl npu usmenenuu eé maccol Ha 4 a.e.m.? Kax onpedensemcsa
UBMEHeHUe SHeP2UU CUCTEMbL YACMUY HA OCHOBAHUU U3MEHeHUs Maccol cucmemsl (cm. Du-
suxa-9, cmp. 191-192)? Kaxosa céa3b medxcoy maccou u sHepeuetl?

Hano
Am =1 aem=1,6605" 10727 kr
AE—?
Brrunciaenus
AE = Amc?

M
c=29979- 108?

H3menenue maccor cucmemoi yacmuy Ha la.e.m. npu@odum K U3MEHEeHUIO eé I9Hepeuu Ha

(cm. Qusuxa-9, cmp. 192):
2

M
AE = 1,6605 - 10727 kr- 2,99792% - 101 = = 14,9235 1071 [ox =
=14,9235-10711-6,2414 - 10¥2MeB = 931,5 MeB.
Hzmenenue dice maccol cucmemvl 1a 4 a.e.M. nPUEOOUNM K USMEHEHUIO eé IHepaulL HA.
AE = 4-931,5 MeB = 3726 MeB.

OoOmen uH(popMaleld MOXXKHO TIPOBECTH Ha OCHOBE TEOPETUUECKOrO MarepHuajia W3
yuebnuka (60k C), mpounTaB u o0CyauB ero B rpyrimnax. C 5Toi LENbI0 MOKHO pa3ziaTh
TPYIIIaM TUIAKTHIECKHE JIMCTOUKH:

® B3aummnas céasb mexcoy Maccou u dHepeuetl.

ughgpepenyuposannoe odyuenue. Yuenurxam ¢ biCOKUMU NOKA3AMENAMU 00YUeHUs
MOJICHO 0amb 3a0anue O3HAKOMUMbCI. C MAmepudaiom us pazoena «Yenyonenuey: «nep-
2Us 8 PeNAMUBUCTNCKOU Mexatiuke (Uau noanas suepaus)y, « Kunemuueckas snepeus é pens-
musucmckol mexanuxey, « Peramusucmexui umnynoey, «Ceaszb Mencoy UMnyascom u noi-
HOU dHepauel .

Pexomenoauu.

a) B xiaccax ¢ ebicokumu nokasamensimu 00yueHus oocyxicoenue Mamepuanos us 610Kk
«Yenyonenuey moscHo npogooums 6 epynnax. B knaccax ¢ nuskumu nokazamenamu ooyye-
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HUSL OOCMAMOYHO O3HAKOMIEHUE C MAMEPUATIOM C N0O3A20N08KOM «B3aummnas cés3b medic-
0y Maccoul u sHepauetLy.

6) B knaccax c evbicokumu nokazamenimu 0Oy4eHusi MOJICHO O3HAKOMUMb VUAUUXCSL CO
CedCmeusMU U3 NOCMYIAmos meopuy OMHOCUMETbHOCU U 2PAPUKAMU 3A8UCUMOCTIU He-
KOMOPBIX 8EUNUH ON CKOPOCTU (U DHEP2UL ONL MACCHL), NOLYHEHHBIMU U3 IMUX CLeOCHBULL.

Ba:xHble cieacTBHUS U3

Maremarnueckas I'padguueckas
MOCTYJ1aTOB TEOPHHU OT-
3aBHCUMOCTD 3aBHCUMOCTDb
HOCUTEJILHOCTH
OTHOCHUTENIBHOCTD pac- [
% 1
CTOSTHUH =1, [1- I !
0 1
1
1
l 2 !
I
v=c|l- (— |
ly !
1
0 c 1%
OTHOCUTEIIBHOCTD Af = Aty
BpEMEHU - 2 At :
L]
1= :
L}
L}
At 2 Aty i
v=c |[1—-(— e b
t 0 ]

PensruBucTckuii 00eM 2 % .
—c[i-() |
v=e Vo !

0

PensTuBuCcTCKUIA UMITYJIBC D
l
v |
p=m— 1
UZ 1
’1 -= !
1
1
0 c b
TTn0THOCTH TeNa __Po
Sl ~; 0 .
1 - = '
1
1
v=c|1 —% E
Po !
0 c v
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CBs13b MEXIY Maccor 1 E
SHEpruei !
c? |
E = m—uz. |
1
/1 -2 E, |
1
0 c 1%
PensatuBucTCKas KUHETH- E
YyecKasi SHEPT st k .
I
1
E, = mc?- '
1
|
1
0 c v

Ha sTane ypoka «TBopuYeckoe MpUMEHEHUE» MPOBOIUTCS HccienoBaHue «Kakas snep-
rusi Oomnblie?» M peraeTces MpecTaBieHHas B 0y10ke D kauecTBeHHas 3a1aya.

3aoaua: Onpedenume 5HepeUio0 NOKOA, «3AKIIOUEHHYIO» 8 yuebHuxe Dusuxa maccot
300 epammos, u cpagnume eé ¢ sHepeuell, gvipabamuieaemoil Muneauesupckou I'9C 6 me-
uenue 200a, pasnoti 14-10° kBmuac. Kaxas snepeus 6onvue?

Jlano

m =300 r;
Eduncewasyp = 14+ 108 kBT v= 14-10%-3,6- 10° [ox = 5,04 - 10*° [ox
EO_?

Breranciaenus

But ysuanu, umo macce 1 epamm sxeusanenmua snepaus noxos 9 - 1013 [ :
Ey=10"3kr-(3-10%)2 m* /2 =9- 103 Jx.

Dnepeus noxos, sxeusanenmuasn macce yueonuxa Puzuxa, m.e. 300 .
Ey=0,3kr-(3-108)2 /2 = 27 - 105 [l

Omeem: snepeusi noxosi, 3axkn0uénnas 6 yueonuke Quzuxa maccoii 300 epammos 6 5,35

pasza bonvuie sHepauu, svipabameieaemoil 8 meuerue 2o0a Muneiuesupexou IFIC!

Ha stane «Yto BBl y3namu?» (0J10k E) yuanmecs npoBoasT 0600meHUS TPOWICHHOTO
Marepuala noji pyKoBoJACTBOM yunTesst. OHHU 3allliChIBAIOT B CBOMX JIMCTOYKAX MPHUBEIEH-
HBIE B TEME IOHSITHS M TIOJIOKEHUS, YTOUHSs MX. B KilaccaXx ¢ TEXHHWYECKUM OCHAICHUEM
3TOT 3TAll MOXKHO IIPOBECTH HAa OCHOBE 3apaHEe NPUIOTOBICHHOIO MpEHojaBaTeIeM Mare-
puaia c moMouipo nporpamy Prometan mim ;Mimimo Studio B Buje Urpsl.

OunenuBanne. CTENCHb JIOCTIDKEHNS I 00YYEHHST MOXKHO YCTaHOBHTH C TIOMOIIBIO
MIPUBEIEHHBIX HIDKE KPUTEPHUCE.
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=
=

I ypoBennb

II ypoBens

III ypoBennb

IV ypoBennb

He ymeer kommeH-

C noMoIeko yuu-

B ocHoBHOM BECPHO

Bepuo xommenTH-

TMOMOIIH YUYUTECIIA.

SHEpruei.

CH.

2 | THpoBaTh MOHSTHS |TElsi KOMMEHTUPY- | KOMMEHTUPYET MO- | PYeT MOHSTHS «pe-
§ «PETSITUBUCTCKAsT | €T MIOHATHS «PEJIsi- |HATUS «PENSATHBH- | IITHBUCTCKAS
8 |PHEpTHs», «penf- |THBHCTCKASA DHEP- | CTCKAst SHEPTHA», | OHEPTHA», «PEIs-
E  |TMBHUCTCKas KMHE- |TUsD», KPENSTUBU- |«PENSATHBUCTCKAS | THBUCTCKAS KUHE-
cE THYECKas SHEP- CTCKasi KHHETHYE- |KHHETHYeCKas THYECKast YHEP-
Z |TWA», «ENATHBH- | CKas SHEPIWA»,  |SHEPTHS), «PEIld- | TUs», «PENATHBH-
&  |CTCKHN UMITyJIBCY. |«PENATUBUCTCKUN | TUBUCTCKHUM UM- CTCKHUH UMITYJIbCY.
HUMITYJIbCY. ITYJIbCY.
o | Hemoxer o6bsic- | 3arpyansiercs o0b- |B ocHOBHOM BepHO | BepHO 00BsCHSET
£  |HUTBH CBSI3b MEXKJY |ACHHTB CBSI3b MEK- |OOBSCHSET CBA3b | CBA3b MEXJLY Mac-
2 |maccoii u aHeprueit | Iy Maccoil u 9Hep- |MeXky Maccoii U | coli u dHepruei Ha
% Ha OCHOBE MEX- ruei Ha OCHOBE SHEpruei Ha OCHO- | OCHOBE MEKIPE/-
8 MIPEMETHON UHTE- | MEXIPEIMETHOH  |Be MEXKIPENIMET- METHOW MHTETrpa-
rparyy. HMHTETPALIUH. HOW MHTETpallii. | IIHH.
s B He moxer cocta- | [lomyckaer omu6- |B ocHOBHOM BepHO |BepHO cocraBmser
© § |BHTb M PEINATh 3a- |KH TPH COCTABJIC- | COCTABILET M Pe- | M PEIIACT 3a1a1H
£ § |Aaud, OTHOCSIIHC- |HHH U PCIICHNN 3a- | ACT 3a1a4H, OTHO- | PA3INYHOTO XapaK-
2 & |cq Ko B3auMHOR Jlad, OTHOCSIIIIUXCS | CSIIIIHECS KO B3aUM- | Tepa, OTHOCSIIIHECS
g S |cBazu MEXAy Mac- |KO B3aMMHOM CBSI3M | HOM CBSA3M MEXKIY |KO B3aMMHOM CBSI3U
8 i COW U SHepruel 0e3 | MeXx Iy Maccou Mflccoﬁ Y SHEPTU- | MEXIy Maccou u

SHEpruei.

B koHIe ypoka paboure JIMCTKHA COOMPAIOTCS M JOOABIISIOTCS B TIOPT(OINO yUAITHXCS.

Ypox 48 / Tema: PEHHEHUSA 3AJAYN

Ha ypoxe pematorcest 3aganust 5.1 + 5.10 u3 65oka 3a7aHuii K JaHHOI Ii1aBe, WM 3a/a-

HUsI M3 OaHKa TECTOB (CelUaIbHBIN BBITYCK KypHana AOutypuent, 2001; TecroBast KHHK-
ka 1o 10 —My KIiaccy), COOTBETCTBYIOIIHE TEME.
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Ypok 49 / OBPA3IbI 3A IAHMIA JJ151 MAJIOTO
CYMMATHBHOT'O OIIEHUBAHMS

1.Kaxwe n3 mpuBeAEHHBIX HIDKE KOJICOAHUIT ABISIOTCS CBOOOIHBIMU?

1- xomebaHus OHAXK/IBI BEIBEICHHOTO 3 TTOJIOKEHHS PABHOBECHS IIPYKUHHOTO MasTHUKA;
2- KosebaHus BETKH JiepeBa 1Mo/ ACHCTBUEM YIOIIETO BETPa;

3- KOHe6aHI/IH OIHAXJbI BBIBEACHHOI'O U3 MOJIOKCHUA paBHOBECHA HUTAHOTO MasATHUKA,

4- xoeOaHUs UTJIbI IIIBEHHON MaIlIMHKY;

5- xonebaHus CTPYHBI Tapa MoJl AeUCTBHEM MU3pada (KOJIBIIO C BHICTYIIOM JUIsl 3allIUIIbIBA-
HUS CTPYHBI).

A) Tonbko 1; B) Tonbko 2; C)1lu3; D)2,4u5s; E) Tomnbko 2 u 4.

2. Kakue u3 npuBeAEHHBIX HIHKE KOIEOAHUH SIBIISTIOTCS! BHIHY KICHHBIMH?

1- xoeOaHus OTHaXK/IbI BBIBEACHHOTO U3 TTOJIOKECHUS PABHOBECHS IIPYKHHHOTO MasSTHUKA,;
2- xoneOaHus BETKH JIepeBa Mo/ ASHCTBUEM AYIOIIETO BETPa;

3- KonebaHusI OJHAXK/bl BBIBEICHHOTO M3 MTOJIOKEHHSI PABHOBECHS HUTSTHOTO MasITHUKA;

4- xoneOGaHus Kayenel Mo ASHCTBUEM CTOSIIIIETO Ha 3E€MJIE YEI0BEKa;

5-xonebaHus MOPIIHS B IUIMHAPE MOTOPA.

A) Tonbko 1; B) Tonbko 2; C)1u3; D)2, 4us; E) Tonbko 2 u 4.

3. Masthuk coBepuiaet 40 xonedanuii 3a 1 munyty 20 cekynn. OnpenenuTe Mepuo U vac-
TOTY KOJIcOaHMIA MasTHUKA.

A)2c;0,5T B)4c;0,25T C)2,5¢;0,4T

D)5c¢;02Tn E)0,2c¢;5T1

4. Mepuox xonebanuii MasTHUKA paBeH 0,2 cexyHIbl. CKOIBKO KOJICOAHUH COBEPIIHUT Ma-

STHUK 32 | MUHYTY 8 cexyHq?
A) 300 B) 30 C) 18 D)108 E) 340

5. AMIUTUTY/Ia He3aTyXaroIuX KojeOaHui TOUKH CTPYHBI Tapa paBHa 4 MM, 4acToTa €€ KO-
nebanuit 800 I'u. Kakoit myTh OyeT mpoiiaeH 3Toi Toukoii 3a 0,8 cekyHabI?
A) 1,024 m B) 0,16 m C) 1,6 m D) 0,4 m E) 10,24 m

6. Koopaunata marepuanbHON TOUKM MeHsieTcs 1o 3akoHy x = 0,6¢050,4mt. Uemy paBHEI
MIepHOJ, YaCTOTA M aMIUINTY/a KoJieOaHnii MaTepHaIbHONW TOUKH (BCE BEIMYMHBI B ypaBHE-
HUW AaHbl B enuannax CH)?

A)A=0,6Mm T =04c v=2,5In B)A =0,6Mm; T = 5c; v=0,2I'yg

C)A=0,6m; T =1,25c; v= 0,8l D)A = 0,6m; T = 2¢c; v= 0,5y

E)A=0,6m; T =0,5¢c; v=2I'ng

7. I1o xakOMy 3aKOHY MEHSIETCS aMIUTUTy/1a KOJAeOaH!l MaTepruaIbHOW TOYKH, IIEPHOJT KO-
nebaHuil KOTOPOTO paBeH 4 ¢, a aMmmtyaa — 0,15 m?

A) x = 0,15cosmt B) x:= 0,15cos4nt C) x = 0,15c0s0,57t

D) x = 0,15co0s2nt E) x = 0,15c050,21t

8. I'py3 maccoii 0.4 Kr, TI0IBEIIICHHBIN Ha HEBECOMOW NpyKuHE, coBepmaeT 30 xomeOaHwmi

3a MUHYTY. UeMy paBHa KECTKOCTh MPYskuHbI (T2 = 10)?
A) 8 H/m B) 4.H/M C) 0,4 H/m D) 7,5 Hm E) 75H/M
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9. MaremaTHuecKuif MasTHUK JunHOU 2,45 M coBepmaeT 100 xonebannii 3a 314 cexyHa.
Omnpenenure yCKOpeHHe cBOOOTHOTO TaACHUS IS MECTOTIONOKEHUS MasTHUKA (1T = 3,14).
A) 6,0025 m/c? B) 9,81 m/c? C) 6,25 m/c?

D) 9,8 m/c’ E) 10 m/c?

10. Kakue BelM4nHBI, XapaKTEPU3YIOIINE rapMOHUYECKUE KOJICOaHHsI, H3MEHSIOTCS 110 Tap-
MOHHUYECKOMY 3aKOHY?

A) aMIUTITY 18, IepeMeIeHIe, YacToTa

B) amrmuutyna, nepuo, CKopocTh

C) nepemenieHue, CKOPOCTh, YCKOPEHHUE

D) nepemerienue, muKIMYecKas 9acTora, pasza

E) unximueckas 4acrora, CKOpOCTb, IEPHOL.

11. Kakast BenmurHa 0cTaéTcsi HEM3MEHHOW IPU YMEHBILICHUN aMIUIUTYbI KojieOaHni Ma-
TEeMaTHYECKOT0 MasTHHUKA, KOJICOIIOIIErocs 10 FaPMOHIYECKOMY 3aKOHY?

A) yacrora KoneOaHni

B) TonbKo aMIuMTyiHOE 3HAYEHUE CKOPOCTH

C) TOJIBKO aMIUTUTYAHOE 3HAYCHUE YCKOPEHHMS

D) nonHas MexaHU4YecKas SHSPTust

E) aMmnuTyaHbIe 3HAYSHHUST CKOPOCTH U YCKOPCHHUSL.

X, M
12. Tlo rpa¢uKy 3aBUCHMOCTH KOOPAWHATHI Ma-

ATHUKA OT BPEMEHH OIPEACIUTE aAMIUIHTYIY 1,5
(x,») m mepuox (7) ero xomeOaHMA. /\ /\ /\ /
2 W5 ] tc

A)x, =15m; T =3c 0

B)x, = 1,5m; T = 6¢ v6 v v
O xp=15m T =9c 15

D)x,, =15m; T = 12c ’
E)x, =15m; T = 15c

13. ITo rpaMiKy 3aBHCHMOCTH KOOPJIMHATBI M-  x, M
ATHHKA OT BPEMEHH OITPEISIIUTEe aMILUIUTY THOE

3HauUEHUE ero cKkopoctu (T = 3). 2
\ NAY
B) 6 m/c o

PV

C)3wm/c 36 G,¢C
D) 1,8 m/c

E) 18 wm/c -2

14. MakcuManbHble 3HAUEHHUS KHHETUUECKON 1 MOTEHLMAIBHON SHEPTUA NPY>KUHHOTO Ma-
saTHUKA paBHBI 110 12 Jx. IIpu oTCYTCTBIM TpeHHs MOHAS MEXaHWYEeCKast YHEPTUS CHUCTe-
MBL. ....

A) nen3menHa u paBHa 24 JIx

B) mensiercs B mpenenax ot 0 go 12 JIx

C) neusmenHa u paBHa 12 JIx

D) mensietcs B npeaeiax ot 0 o 24 JIx

E) mensiercs B ipenenax ot 12 Jx mo 24 JIx
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15. PaccTosiHuE MEXIy KakUM{ TOYKaMU Ipa-
¢uKa pacnpoCTpaHSIOMIEHCS B TPOCTPAHCTBE
BOJIHBI COOTBETCTBYET JUIMHE 3TOW BOJHBI? 3

A) Tonbko 0 — 1; |
B)0-1;1-2;2-5; !
O I " B

C) Tonbko 3 —4; 1
D)0-2ul-5;
E)2-3u3-4.

16. Ha pucynke n3o0paxéH rpaduk 3aBHCUMO-
CTH CMEIICHUS YaCTUYEK CpPe/bl, B KOTOPOii
pacrhpocTpaHsieTcs MeXaHH4yecKas BOJHA, OT 3
paccTosiHUS 10 MUCTOYHMKA KojeOanuit. Cko- \ /

X, CM §

pocth pacmpoctpanenus BoiaHbl 1800 m/c. On-

peleNuTe YacToTy KojieOaHui YaCcTHIL CPEJIBI. o i ¥ R
A) 1,8 kIt B) 9 kI'1 C) 18 kIt 2\3) "
D) 0,9 xI'u E) 3,6 k['1g

17. Kakue nmapameTpsl napajuiejenuneaa, IBu- c
JKYIIErocs €O CKOpocTeo U=(0),6c, ocTaroTcs v=0,6c
HEM3MEHHBIMU ? b I—
A) tomeko a  B) Tompko b C) TonbKo ¢
D)b u c E)a n ¢

a

18. TIpoToH ABMKETCS CO CKOPOCThIO U=0, 9c OTHOCUTEIHHO 3eMII B HAIIPABIICHHUH, TIApaI-
JIETbHOM HAallpaBIICHUIO IBIKEHUS (oToHA. UeMy paBHa CKOPOCTh (DOTOHA OTHOCHUTEIBHO
MPOTOHA (¢ — CKOPOCTh CBETa B BaKyyMme)?

A)0,lc B) 0,9¢ ) 1,9¢ D) 0,45¢ E)c

19. Onpenenute Maccy Tela, SHEPTHs MoKosi Kotoporo pasua 18-10" Ik (¢=3-10° m/e).
A)02r B)0,6T C)20r D)60r E)S54r

20. Kakas 13 HUKENPUBEJECHHBIX BEIHMUUH OCTAaETCAd HEM3MEHHOMU MpH Mepexoe oT 0JHOI
MHEPLMAIBHON CUCTEMBI OTCUETA K APYTOi?

1- macca; 2- NIHA; 3- CKOpOCTh CBETa B BaKyyMe; 4- Bpems.

A) Tonbko 1 B)lu2 C)lu3l D) Tonpko 4 E)2u4
OTBeTsHI:

1 2 3 4 5 6 7 8 9 10 (1T j12 |13 |14 |15 |16 |17 |18 |19 |20

¢c |[b |[A |[E |[E |[B |[C |[B |[D |[C |A |[B |A |C |[D |D |[D |[E |C |C
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MABA 6

MOJIEKYJIAPHO KHHETHYECKASA TEOPUSA

IHOACTAHIAPTEI, PEAJIM3YEMBIE B I'JTABE

1.1.1. KoMMeHTHpYET 3aKOHBI i 3aKOHOMEPHOCTH MEXaHWICCKHIX H TETUTOBBIX
SIBJICHUM.

1.1.2. CocraBnsier u pemaer 3anaun (TpaduuecKue, KaueCTBEHHBIE W KOJIMYECTBEH-
HBIC), CBS3aHHBIC C 3aKOHAMH U 3aKOHOMEPHOCTSIMH MEXAaHHYECKMX M TEIIOBBIX
SIBJICHUH.

1.1.3. OOBACHSAET B3aMMOCBS3b M@Ky BEIMIHMHAMH, XapaKTePU3YIOINMHI MEXaHHIEC-
KO€ U TEIUIOBOE JIBUIKECHHE.

1.1.4. Jlenaet mpe3eHTaMK O MPUMEHEHUN MEXaHUYECKUX U TEIUIOBBIX SBICHUH.

2.1.1. OOBsICHSIET NPUYUHY B3aWMONPEBPAIIECHUN BEIIECTB.

2.1.2. CocTaBnsieT U penraer pa3aMyHble TUIBI 337ja4 O B3aUMOIIPEBPAIEHHSIX BEIECTB.
2.1.3. OOBsICHSICT CBOMCTBA BELIECTB B COOTBETCTBHHU C X BHYTPEHHEH CTPYKTYPOH.
2.1.4. CocraBisier W peIIaeT 3aJaddl pa3iNdHOrO THIA, CBSI3aHHBIC C BHYTPEHHEH
CTPYKTYpPOU BELIECTB.

3.1.1. TIpoBepsieT SKCHEPHUMEHTAIEHBIMA METOJaMU 3aKOHBI MEXaHWYECKHX W TEIUIO-
BBIX SIBJIGHHH M MPEJCTABIAET UX PE3yJIbTATHI.

3.1.2. OmpenenseT 3aBHCUMOCTh MEXKIY (U3NISCKUMH BETHYMHAMHE, XapaKTePU3YIO-
MU MEXaHUIECKUE U TEIUIOBBIC SIBICHUSI.

3.2.2. IIpoBOANT HCCIIEIOBAHUS M TIPEICTABISET X PE3yJIbTaThl O pOiH (PU3NUECKOM
HayKHU B Pa3BUTHH TEXHUKHU (MEXaHUYECKUE U TEIJIOBbIC YCTAHOBKH).

OBIIEE YMCJIO HACOB I10O T'JIABE: 12 yacos
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Ypox 50/Tema: 6.1. MOJIEKYJIAPHO-KUHETHUYECKAS TEOPUSA
N EE OCHOBHBIE ITOJIOKEHUSA

1.1.1. KomMMeHTHpyeT 3aKOHBI M 3aKOHOMEPHOCTH MEXaHHYeC-
KHX U TEIUIOBBIX SIBJICHUH.

1.1.2. CocraBisier u pemnraeT 3agauu (rpaguyeckue, Ka4eCTBEH-
HBI€ U KOJHUYECTBEHHBIE), CBA3aHHBIE C 3aKOHAMHU U 3aKOHOMEp-
HOCTSIMA MEXaHWYECKUX U TEIJIOBBIX SBICHHM.

1.1.3. OOBsICHSIET B3aMOCBS3b MEX/ly BEIMUNHAMH, XapaKTePH-
3YIOIIMMH MEXaHMYECKOE 1 TEIUIOBOE ABHIKECHHUE.

3.1.1. TlpoBepsieT SKCIEPUMEHTATBLHBIMA METOIAMH 3aKOHBI
MEXaHUYECKUX M TETIJIOBBIX SIBICHUH M MPEACTaBIIAET UX
pE3yIbTaThI.

Hoacrangaprsl

e KoMMEHTHpYET OCHOBHBIE TTOJIOXKEHUS MOJICKYIJISIPHO-KHHETH-
YECKOH TEOPHH.

e BEIonHSET MPOCThIE ONBITHI 0 TPUMEHEHUIO OCHOBHBIX IT0JI0-
JKEHUH MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH.

e CocTaBisieT M peuIaeT 3a1a4n pa3IuIHOro XapakTepa, OTHOCS-
myecs K IMPUMEHEHHIO OCHOBHBIX MOJIOKEHUH MOJIEKYIISIPHO-KH-
HETUYECKOW TEOPUH.

MoTHBaIyss MOKET OBITh OCYIIECTBJICHA C TOMOIIBI0 MaTEepUalIOB, NMPUBEAEHHBIX B
0s10ke A yuyeOHMKA. J[11s1 MOBBIIIEHHUS YPOBHSI aKTUBHOCTH YYaIMXCs II€I€CO00pa3HO nC-
TIOJIb30BaTh PUCYHKH, CJIAM/IBI, BUICOMATEPHUAIIBI MIIH JK€ COOTBETCTBYIONINE aHUMAINU U3
yueOHoro nmocodust «Pu3nKa MyIbTUMEINAY.

Pexomenoayua. C yuémom moeo, 4mo yuawuecs yiice 3HaKoOMbl CO CMpOeHUeM Geuje-
cmea u3z kypcoe VI u VIII knaccos (cm.: @Qus.-6, cmp. 41 — 53; @us.-8, cmp. 8 — 12), moowc-
HO 000a8UmMb K UMEIOWUMCA 8 YUeOHUKe 80Npocam ciedylouue:

® YUmo 6vl 3naeme o cmpoenuu seujecmea?

o [Ipumepol KaKux onvimos, nOOMEepHCOAoWUX Cywecmeosanue amomos i MOoJieKy,
8bl Modiceme npugecmu?

o Kakue onvimvi nOOMEEPAHCOAOm, 4mo MOoAeKyIbl HenpepbleHo 0gudcymces? Kakoeé xa-
paxkmep ux 08udxceHus?

o Kaxue A61eHuss noOmeaepicoarom cyuecmsosanue 83aumooetcmauil Mexcoy Moaexy-
aamu?

e Kakx onpedensemcs MONEKYIAPHOE CMPOEHUE 6eujecmed, Xapakmep OGUNCEHUSs U
83aUMOOeUCMBUsL MONEKYL?

[Tocrenenno hopmMupyeTcst UCCIIEI0BATENBCKUI BOMPOC.,

UccienoBaTenbekmii Bonpoc: Kakumi usuueckumu 6e1uyuHaMy 8blpasicaemcs Mo-
JIeKYNIAPHOe CIPOeHIe Geuecmsd, Xapakmep 08UICeHUs 1 83AUMOOeCMEUs MONEKYL?

VYuamuecss B Tpynmax BBITONHAIOT HccneioBanne «llouemy Tena cremwiuch Apyr c
JIpyrom?» u3 6Joka B yueOnnka: Yuaiuecs olpeaessioT, YTO €CIIM CHIIBHO MPMKaTh J1Ba
OJIOBSIHHBIX IIWJIMH/PA OTIOJMPOBAHHBIMUI TOPIIAMH, TO OHU TaK NPHIIHIIAIOT JIPYT K APYTY,
YTO JIaKe TPy3 MacCoi HECKOJIBKO KHIIOTPAaMMOB, ITOJIBEIICHHBIN K MX KPIOUKaM, HE MOKET
OTOPBATh UX APYT OT APYTa.

Pesynprat: CHina NpuUTSHKEHHS, BO3HUKAIONAs MEXIY MOJEKyJIaMH Ha TOBEPXHOCTH
CPe30B LUIMH/POB, MPEMSTCTBYET UX PACTOPKEHHIO.

PE3YJIbTATBI
o0y4eHunst
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Bo BTOpOIf yacTu uccae0BaHMs HAOMIOJAI0T BOZHUKHOBEHUE CHIIBI TIPUTSIKEHUST MEXK-
Ty MOJICKYJIaMH TBEPJOTO Tema (CTEKIIO) U KUAKOCTH (BOJA).

Mugpgpepenyuposannoe obyuenue. s 6onee akmueno2o yuacmusi 6 UCCIe008aHUU
VUAUIUXCS ¢ HUSKUMU Pe3YTbMamamu 00Yy4eHus U yawuxcs ¢ 0epaHuieHHbIMu QuauyecKu-
MU BO3MONCHOCIAMY Clledyen SKIIOUUNMb UX 8 2PYNNbL ¢ HAUbOIee NOO2OMOEIEHHBIMU Yye-
HUKamu.

Pabora y4yamumxcs Ha dTane ooMeHa nHdopManne u TOATOTOBKY MPE3CHTAINN MOYKET
OBITH HaNpaBieHa C TIOMOIIBIO AUAAKTHUCCKHUX JIMCTKOB (MJIM MJLUTIOCTPALil Ha SKpaHe) co
CIICAYIOIINMH TIOJIOKCHHUSIMH:

e MonekysipHo-kuHernueckas reopus (MKT).

o OCHOBHBIE TOJI0XKEHHST MOJICKYJISIPHO-KHHETHYECKOH TEOPHH.

o XapaKkTeprCTUKH aTOMOB M MOJICKYJI.

Pexomenoayuu.

1. B yensax sKoHOMUU 8peMEHU YHUmMenb MOJNCen NPOULTIOCIPUPOBANb IMU XApaKme-
PUCIUKU C NOMOWBIO 3apanee NPUSOMOBGIeHHO20 Nocmepd.

2. Ymobwi cozoamv onpedenéHHvle npedcmasienus O JUHEUHbIX pazmepax MoeKyl,
MOJICHO NPEONOANCUMb YUAWUMCSL CLedyIouue CPAGHUMENbHblEe C8e0eHUs. eClli HaceleHue
Semnu Gvio 6b1 pasno uucty monexyn 6 1 e’ 6o30yxa, m.e. 27 - 10'8 monexyn, mo na xa-
HCOBIU KBAOPAMHBIU Memp 3eMHOU nogepxHocmu npuxoounocs 6vi 50000 uenosex. Ecau
ObvL1a ObL BO3MONCHOCE OMMEMUMb KAKUM-TUOO0 3HAKOM 8Ce MOJEK)Ibl 800bl, COOepHCa-
wuecs 8 cmaxame 600bl, a 3aMeM, CMeulds My 600y ¢ 6000l 8 OKeaHe, MOpe U 03epe U X0-
POULeHbKO pasmeulas 6ce, 3a4epnHyms ommyod Cmakan 600bl, MO 6 HeM MOJICHO HACUU-
mamao oxono 100 ommeueHnbIx MONEKYI.

3. Ipu obcysrcoenuu 6poyHOBCK020 08UdICEHUS Cledyenm OmMemump, Y4mo Xapaxkmep
Xaomuyecko2o O8UMNCEHU MONEKYI 6 3HAUUMENbHOT CMeneHy 3a8Ucum om pasmepos 6po-
yHogckux yacmuy. Tax, no mepe yovl6anus pasmepos dSMux 4acmuy 603pacmaiom ¢huiok-
myayuu (OMKIOHEHUs OM CPEOHe20 3HAUEHUs) CUNbL €€ 83aUMOOeUCMEUs C MONleKyaamu. B
pesyibmame Hanpasienue OGUNCEHUs OPOYHOBCKUX dacmuy mensemcs wawe. Hecmomps
Ha npucymcmeue Cuil mpeHus 8 cpeoe, OPOYHOBCKOe 08UMCEHIe 8 Hell HUK020a He NpeKpad-
waemcs. C pocmom memnepamypbl pacmém u cKopocms 08UNICEHUST OPOYHOBCKUX Yacmiuy
— pacmém cKopoCmb Xa0Mu4ecko20 OBUNCCHU MOLEKYIL.

Kauecmeenno mennogoe (xaomuueckoe) 0suxcenue MOAEKy1 NOTHOCHbIO OMAULACMCs
O MeXaHuyecko2o 08uxceHus. Mo 08uxiceHue npucyue 02pOMHOMY HUCTY XAOMUYECK
OBUNCYWUXCSL MOTEKYTL U CKOPOCIU UX OBUNCEHUSL HEBO3MONCHO CYMMUPOBANL NOOOOHO
nPOCMOMY CYMMUPOBAHUIO MeXaHuveckux ckopocmei. I1oamomy mennogoe 0gudicenue mo-
JIEKYJl ONUCHIBAECsl CIMAMUCMUYECKUMY 3AKOHOMEPHOCIAMY, OCHOSHBLMU XAPAKMepUcmu-
Kamu KOMOpbIX AGNAIOMCA MeMNepamypa u 0asneHue.

4. Ilpu obcyscoenuu xapakmepa cuil 83auMOOelCmEUs Melcoy MONIeKVIAMU ciedyem
ommemumy, YmMo Heumpaibhble MOEKYIbl 00NAOAION INEKMPOMASHUMHBIM nojeM. B3au-
MoOeticmaue Mexcoy SMumMu NOIAMU OOHAPYICUBAETNCS HA ONPEOeNEHHBIX MEHCMONEKYIAD-
HuIX paccmosanusax. Tloomomy ezaumooeticmsue MencOy MOAEKYIAMU UMeenm dJIeKmpomae-
HUMMbLL Xapakmep.

Ha srane «TBopueckoe NpUMEHEHNE» BBIIOAHAETCS UccienoBaHue «MoaeaupoBaHue
OpoyHOBCKOro nBrkeHus» (610K D). VicenenoBanue npoBOAUTCS IPU BHICOKOM HarpsiKe-
HUH, TIO3TOMY JIMOHCTPALIUS OCYIIECTBISIETCS YUUTENIEM (C TIPUBICUCHUEM T10 YUCHUKY U3
KaXJION TPyIIBI).
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3ananue, mpuBenEéHHOE 1Mo 3ariaBueM «lIpuMeHeHne B MOBCeTHEBHON KU3HI (010K
E), ciry’)xut camMmocTosTeTbHOMY 0000IICHNIO yUaIIUMHUCS 3HAHUH, TIPHOOPETEHHBIX B TEUe-
HHUE ypOKa.

3amanus u3 0J10ka F moMoxeT ydganumcst OleHUTh YCBOSHUE MPOMIEHHOTO MaTepHraia.

IIpensaraemble Ta0aUOBI U cXeMbl. [lociie 00CYXICHUS MPE3CHTAIIMI MOXKHO IMPEI-
JIOKUTH YUYAIIUMCSI COCTaBUTh KapTy «OCHOBHBIX MoJsioskeHuit MKTy.

Ha srame «Yrto BBI y3HAIHM?» ydamruecs MOJ PYKOBOJCTBOM YUHTENs MPOBOAAT 0000-
mieHusi. OHU MEPEMUCHIBAIOT HEMOTHBIC MPEUIOKCHIS B pa00YHe JTUCTOYKH, JOTIONHSS HX
HEJOCTAMONMMH BEIPAKECHUSAMH. B KiaccaX ¢ TEXHHYSCKHUM OCHAIICHUEM YYHTENIb ATy
9acTh YpOKa MOXET MPOBECTH B UTPOBOW opMe Ha OCHOBE 3apaHee MPHUTOTOBICHHBIX Ma-
TepuaioB B mporpammax Promethean mnmm MimioStudio.

Dnexmponnwvie pecypcol:

1. https://www.youtube.com/watch?v=Jo EXQzgHT0
2. https://www.youtube.com/watch?v=291dQI4wdE8
3. http://portal.edu.az/lessons/az/physics/Temperatur/lo/uc_p5 1035.html

OuennBanne. CTereHb TOCTMKCHUS 1ETH OOYyUYCHHS MOKHO YCTAHOBHTH Ha OCHOBE
MPUBEIEHHBIX HUKE KPUTEPUECB .

Kp. I ypoBenn II ypoBeHsb III ypoBeHb IV ypoBennb
Hesepno kommen- |C momomnisio yun- | B ocHOBHOM BepHO | BepHo KomMmmeHTH-
é @ |THPYET OCHOBHBIE | TEN KOMMEHTHPY- |KOMMEHTHPYET OC- | PYeT OCHOBHBIE IO-
S I |MONIOXKCHUS MOJIC- | €T OCHOBHBIC T0JI0- | HOBHBIC IOJIOXKE- | JIOKEHHMS MOJICKY-
E é KyIAPHO-KHHETH- | XKEHIL MONEKYJIAP- | HHS MONIEKYIIPHO- | JIAPHO-KHHETHe-
<z YECKOI TEOPHUH. HO-KMHETHYECKON | KHHETUYECKOM T€O- | CKOM TEOPHH.
TEOPHUHU. puu.
C cepb&3HpIMU C momoeio yun- | B ocHoBHOM BepHO |[IpaBuibHO BBION-
OLIMOKAMH BBITIOJN- | TEJIS BHIIOJIHSET BBIIIOJIHSAET IIPO- HSIET IIPOCTBIE OIIbI-
Q| HsET IPOCTHIE OMIbI- | IPOCTHIE OTBITHI, | CTHIE OIBITHI, OTHO- | ThI, OTHOCSIINECS K
°E ThI, OTHOCSIIUECS K | OTHOCSILUECS K CAILIUECS K IPUME- | IPUMEHEHUIO OC-
$ |TMPUMEHEHHMIO OC- | TIPUMEHEHMIO OC- | HCHHIO OCHOBHBIX | HOBHBIX TOJIOME~
5 |HOBHBIX IIOJIOXKE€- | HOBHBIX IOJIOXKE- | IIOJOKEHMI MOJIE- | HUM MOJIEKYIISPHO-
O | HMil MONEKYISPHO- | HUI MOJIEKYJISIPHO- | KYJSIPHO-KHHETH- | KHHETUYECKOM TeO-
KHHETHUYECKOU T€O- | KHHETUYECKOHN TEO0- | YECKOM TEOPHUH. pHM:
puH. pUH.
Hesepno cocrasins- | C momomnisio yun- | B ocHOBHOM BepHo | [l0jiHOCTEIO BepHO
o~ €T M PElIaeT 3a/1a- |TeNs COCTABNIAET M | COCTABIISET M PE- | COCTABJISAET U pe-
© & |4M PasTMYHOrO TH- | PelIaeT 3a/1auu 1IAaeT 3aJa49M pas3- | IIACT 3aJa4u pas-
£ § |7aC IPUMEHCHHEM |Pa3INHOIO THIIA C |THYHOTO THIIA C JIMYHOTO THIA C
& 2 |OCHOBHBIX IOJIOXKE- | IPUMEHEHUEM OC- | IPUMEHEHMEM OC- | IPUMEHEHHEM OC-
E S | HMiT MOJIEKYJISPHO- | HOBHBIX TIOJIOKE- | HOBHBIX MOJIOXKE- | HOBHBIX MOJIOKE-
8 qi KMHETUYECKOM TEO- | HU MOTICSIPRR" HUI MBJICKYILIPHO- HUU MOJIEKYJISPHO-
pun. KMHETUYECKOM T€0- | KHHETUYECKOU TCO- | KHHETUYECKOM TeO-
puu. puu. puu.

B KOHIIC YpOKa pa6otme JINCTKH COGI/IpaIOTCH n Z[O6aBJ'IH}OTCH B HOquJOJ'II/IO yJammxcs.

154




Ypox 51/Tema: 6.2. WIAEAJIbHBIN I'A3. OCHOBHOE YPABHEHHUE
MOJIEKYJIAPHO-KHHETUYECKOU TEOPUHN UAEAJIBHOI'O I'A3A

1.1.1. KomMMeHTHpyeT 3aKOHBI H 3aKOHOMEPHOCTH MEXaHHYeC-

KHX U TEIUIOBBIX SIBJICHUM.

1.1.2. CocraBiisier 1 penraeT 3agauu (rpaguyeckue, KadecTBEH-
IMoacTangapTsl HBIC M KOJIMYECTBCHHBIC), CBSI3aHHBIC C 3aKOHAMU M 3aKOHOMEp-

HOCTSIMA MEXaHWYECKUX U TEIJIOBBIX SBICHHM.

1.1.3. OOBsICHSIET B3aMMOCBS3b MEX/y BEIIMUNHAME, XapaKTepH-

3YIOIIMMH MEXaHHUYECKOE 1 TEIIOBOE ABHIKECHHUE.

e OOBSICHSET CBOHCTBA MOJICITH «HICATBHBIN Ta3y.

e KoMMEHTHpYET CBsI3b MEX/y MAKPOCKOIIMIECKMMH U MHKPOCKO-
PE3YJIbTATBI MUYECKUMH NTapaMeTpaMy, XapaKTepH3yIOINMH HIeaTbHbIN Ta3.
00yueHust e CocTaBisieT U peniaeT 3aauu pa3IndHOTO THITa, OTHOCSIIIMECS

K CBSI35IM MEK/1y MaKPOCKOIIMYECKUMH U MUKPOCKOIIMYECKUMHU

napaMeTpamMHM HJIeajJbHOro Ta3a.

MoTHBaIys MOXKeT ObITh OCYIIECTBIICHA HAa OCHOBE TEKCTa W BOIPOCOB M3 Y4eOHHKA.
[TpearnonoxeHust yyanpxcst BEICTYIIUBAIOTCS U CAMbIe HHTEPECHBIE OTMEYAIOTCS Ha JIOCKE.
[TocTenenHo GopMUPYIOTCS HCCIIEIOBATENHCKHE BOIPOCHI.

HccaenoBarenbckue Bonpockl: Kak vl npedcmasisieme cebe udeaiuzuposan-
HYI0 NPOCMYI0 MOOEb PeailbHO20 2a3a CI0AHCHO20 COCMABA — KAKUMU C8OUCMBAMU,
NOOOOHO MOOeNU «MAMEPUAIbHAS MOYKA», OH QoiceH obaadamsv? Kaxumu mak-
PO- U MUKPORAPAMEMPAMU MOSYI XAPAKMEPUZ08AMbCS CBOUCMBA UOEANbHO20 2a-
3a? Kak easicno onpedenums c6:13b MedHcoy dmumu napamempamu?

VYuaiuecs pacupenenstoTes Mo rpyminaM, B KOTOPbIX OHH BBITIOJIHSIOT MCCIIEIOBAHHE
«MopenupoBaHue JaBICHUS Ta30BBIX Moyiekym» (6J0k B). OGopynoBanue nccieqoBaHus
SIBJISIETCSI JIETKOZOCTYITHBIM, MTOTOMY €r0 MOXKHO OyJeT OCYIIECTBUTh Mapamu. B pesyiib-
TaTe ATOrO MPOCTOTO UCCIICOBAHMS YUalluecs JAeIaloT J[Ba BHIBOJIA!

1. llagnenue eaza — pesynomam oeticmeusi OeCUUCIeHHbIX YO0apo8 MOAEKYL 2d3d 0 CMEHKU
cocyoa, 8 KOmopom 2a3 HaxoOumcs.

2. Ilpu ysenuuenuu cKOpOCMU OBUNCEHUSL MOIEKY 2A3a €20 0aslleHue Makice-yeeauiusd-
emcsl.

Ipobremnsiil 6onpoc. C nOMOWbIO KAKUX MUKPONAPAMEMPOE MONACHO BbIYUCIUME Od8-
Jlenue 2a3a, SQIsoujeecst MaKkponapamempom?

Janee ydarnuecs B TPYyINax 3HAKOMSTCS C TEOPETHYECKUM MaTepHaioM ydeOHHKa
(60K C). Ins ocymiecTBieHNsI 0OMeHa HH(QOpMAIHel MOKHO TPOIECMOHCTPHUPOBATh aHU-
Mmanuio «MaeanbHbiii ra3» u3 yueoHnka «Dusrka MyJpTUMEIHa», a Mocie JIEMOHCTPAIN
paszziaTh rpynnaM JUJaKTHYeCKUe JUCTKH M MOPYYUTh MM IMOATOTOBUTH MPE3CHTAIMIO Ha
OCHOBE CIIETYIOIINX MOJIOKEHUH:

® Ymo Hazuleaiom «uoeanibHblM - 2a30M»?

e Csoticmsa udeanbHo20 2asd.

e OCHOBHOE YpagHeHUue MONCKVIAPHO-KUHEIMUYECKOT Meopuu U0edIbHO20 2a3d.

e Cpeonsisi K8aOpamuyHasi CKOPOCHb U CPeOHsisi KUHeMUYECKdsl SHepeUsi MONEK)IL.

Pexomenoauusn. Ciedyem obpanmums HUMAHUe HA HEOOXOOUMOCHb 3ANOMUHAHUSA Clle-
OyIoWux mpéx apuanmos OCHOBHO20 YPAGHEHUs. MOJLEKVISAPHO-KUHEMULeCKol meopuu

1 2 = 1
uOeanbro2o 2a3a: .= gmonuz; p=3nE; p= gpuz.
Ha srane «TBOpuecko€ npumeHenne» (6J10k D) pemaercs cneyrommas 3aaaqa:
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3aoaua: Buoumasn ammocgepa Connya — pomocgepa, noumu noiHocmsto cOCmoum u3 2a-
3000paznoeo 6ooopoda. Komyenmpayus eco amomos npubauzumenvro pasva n = 1,6
102*M3, a oasnenue p = 1,25 - 10 ITa. Cuumas 2a3 6000pod & pomocehepe udeanvuvim,
onpedenume cpeoHio KUHeMUYecKyio dHepauio NOCIMynamenbHo20 08UNCEHUs €20 AMOMO8.

Jlano Pemenne

H 2 — = 3
n=16-10"m"3 p =1,25-10%Ila = 1,25 102)‘7 p= gnEk > Ep = il

2n
E,—?

Brrancnenus

— 3125 10°H-a8

o = = 1,171875 - 10~ 29H - .
k= 216-102F a2 M

B pasnene temsl «IIpuMeHeHUE B IOBCEJHEBHOM KU3HU» JACTCs CIEAYIOLAs HHTEpeC-
Hasl 3a1a4a:

3aoaua: [Ipeocmasvme cebe, wmo 6030yx cocmoum u3 00uHakoevix moaexkyi. C kakou
cpeoneti KaOpaAmuIHOU CKOPOCMbIO SMU MOIEKYIbl COBEPUUAIONM YOapbl NO NOBEPXHOCMAM
mejl npu HOPMAIbHLIX ycnosusx (Oasnerue ozoyxa 105 [1a, eco nnomuocmo 1,29 kr/m3)?

Jlano Pemenue
H Ke 1 — — 3p
=10°Ma=10°—; p =129 — =_ =t
p a 2 p e p 3p1)2 - V2 P
v—7?
Brerancnenus
— 3-10°H-M° Ke* M M M2
_ ~ . 104 - S104
V2= 129 1o a2 23,26-10 " 23,26-10 =z
_ m? M M
[3) 23,26 - 104—2 =482-10%— = 482—.
@ c c

3amomHss CIeLyIONIyI0 TaOJINILy, TPYIITHl CPABHUBAIOT COOCTBEHHBIE CBEICHUSI ¢ MH(POpMAIH-
€ii, ¢ KOTOpPO# 03HAKOMITIHCH M3 TIPe3eHTAIHi ApYyTuX rpymI (610K E).
[TonsiTre Caenenne PesynbTar Bo Bpems 00CyKACHUS

WneanbHbli ra3
Cpenssisi KWHETHYECKAs
SHEprus aTOMOB rasa
JlaBnenwue raza
Ha stamne «Yto BBl y3Hanu?» ydamuecs MOT'YT COCTaBUTh KapTy MOHATUs «lneanbHblil ra3y.
Dnexmponnsvie pecypcol:
1. https://www.youtube.com/watch?v=unBfabh_n¥s
2. ru.wikipedia.org)HUoeanvnoiil 2az
3. dic.academic.rwdic.nsf/ruwiki/10240
OuenuBanne. CTeneHb JOCTWKCHUS [ENd O0yYCHHS MOYKHO YCTAaHOBHTH Ha OCHOBE
MIPUBEICHHBIX HIDKE KPUTCPHUEB.

Kp. I ypoBenb II ypoBeHb 111 ypoBeHb IV ypoBenb
E Hesepro o0psacHs- |C momomnrpio yan- |B ocHOBHOM Bep- | BepHO 00bscHsCT
g |eT cBoiieTBa MOJie- | Tels 00BSCHSICT HO OOBSICHSIET CBOMCTBa MOJEIU
2 | «uaeanbHBIA CBOMCTBA MOJIEJIM | CBOMCTBA MOJEIIH | «HJICAJILHBIN Ia3.
g nasy». «HMIEaTbHBIA Ta3y. |«HAACaIbHBIN Ta3.
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Hesepuo kommen- |C nmomomipio yan- |B ocHoBHOM Bep- | BepHO KOMMEHTH-
g | Tupyer cBA3M Me- | TENs KOMMEHTHPY- |HO KOMMEHTHPYET |DPYET CBA3H MEKIY
§ KTy MAaKpOCKOIIH- | €T CBS3H MEKIY CBSI3M MEXY MaK- | MaKpOCKOIMHYe-
8 |4YECKHMH M MUKPO- | MaKpOCKOTHYE- POCKOTIMYECKUMHU | CKUMU U MHUKPO-
E | CKONMYECKUMH 11a- | CKUMH U MUKPO- U MUKPOCKOIUYE- | CKOMTMYECKUMH Tia-
GE pameTpamH, Xa- CKOMMYECKUMHU Ta- |CKUMU TMapaMeTpa- |pameTpamu, Xa-
§ paKTepPBnyHIHMH pameTrpamu, xa- MU, XapaKTepHu- paKTepPBnyHlPIMH
~ |WacalIbHBIN ra3. PaKTEepPU3YIOMIMMH | 3YIOLUIUMH UJI€aNb- | UCaIbHbBIN ra3.
HICaJbHEIN ra3. HBIH ras.
Hesepno coctaB- | C nomomuipto yuu- |CocCTaBisieT U B ITonHOCTBIO BEPHO
JISICT U PeIIaeT 3a- |TeJs COCTABISACT U | OCHOBHOM BEPHO COCTaBIISIET U pe-
Ja9d Pa3IIMYHOTO | pelIaeT 3a/1aun permaeT 3amadn IaeT 3a/1a49M pas-
< 5 TUTIA, OTHOCAIINE- |Pa3IMYHOTO THIA, |PA3JIWYHOTO TUMA, |JIMYHOTO THIIA, OT-
© § |Cf K TPHMEHEHUIO | OTHOCSIIECS K OTHOCSIITUECS K HOCAIINECS K TPH-
T § |CBA3M MOXKIY MaK- |IPUMCHCHHUIO CBsi- | IPUMCHCHHIO CBSI- | MCHCHHIO CBSI3H
B 2 |POCKONMYECKUMH  |3H MEXIY MAKPO-  |3M MEXKJY MAKPO- | MEXKY MaKpPOCKO-
g S |¥ MHKpOCKONHWYE- |CKONMMYECKMMH M | CKONMMYECKUMU U | TMYECKMMHU M MHUK-
8 a CKHMH MapaMeTpa- | MHUKPOCKOMUYe- MHUKPOCKOTIHYE- POCKOTIMYECKUMU
MH, XapaKTepH- CKHMH [apaMeTpa- |CKUMU MapaMeTpa- |mapameTrpamu, Xa-
3YIOIIUMU UJI€alb- | MU, XapaKTepu- MU, XapaKTepHu- PaKTEepU3YIOIUMHI
HBIU Ta3. 3YIOIMMU UJI€ajb- |3YIOIIMMHU UJeallb- | WealIbHBIN ras.
HBIN ra3. HBIN Ta3.

B xoH11e ypoka paboure JIMCTKHA cOOMpAIOTCs M J0OABIIAIOTCS B TOPT(OINO yUAITHXCS.

Hoacrangaprsl

PE3YJIbTATBI
o0y4eHust

Ypok 52/Tema: 6.3. TEIINIOBOE PABHOBECHE. TEMIIEPATYPA

1.1.1. KomMMeHTHpYeT 3aKOHBI M 3aKOHOMEPHOCTH MEXaHHYeC-
KHX U TEIJIOBBIX SIBICHUI.
1.1.2. CocraBisier 1 pemnraeT 3agadul (rpaguieckue, KadyeCTBEH=

HBIC U KOJ'II/I‘IGCTBGHHBIC), CBA3AaHHBIC C 3aKOHAMH W 3aKOHOMEP-

HOCTSIMA MEXaHWYECKUX U TETJIOBBIX SBIICHHM.
1.1.4. lenaeT npe3eHTalluy O IPUMEHEHUN MEXAHUYECKUX U
TEIUIOBBIX SBIICHHIA.

e OOBbsicHsET (PU3NUECKHUN CMBICI TEIIOBOTO PABHOBECHSI CHCTE-
MBI T€J U TEMIIEPATYPBL.

e MmmrocTpupyeT B3aMMOEBS3b TEMIIepaTyp 1o Imkanam Llenbcust
n KennBuHa.

e CocraBuser u peracT 3afgavdu pas3jiM4YHOro XapakTepa, OTHOCH-
[IUECH K TCIIJIOBOMY PABHOBECHI) CUCTCMBI TCJI U UX TEMIICPATYPE.

DTtan MOTHBALUU MOYXHO TIOCTPOHTH HA OCHOBE ITPUBEICHHBIX B YUCOHUKE TCKCTA U BO-
mpocoB (010K A). BEIIBUHYTHIE yYalMMUCS [IPEIIION0KCHUS BBICIYIIHBAKOTCS, CaMbIC
WHTEPECHBIC M3 HUX BBITUCHIBAIOTCS HA JI0cKe. [locTeneHHO (opMHPYETCS HCCIIeI0BATEIb-
CKHI1 BOITPOC.

Hccnenoarenscruii Bompoc: Ymo maxoe mennogoe pagrnosecue cucmemvl men? Ka-
K08 husuueckutl ¢Mulci memnepamypoi?
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Ha cnenyromem stare BEITIONHSETCS HcciaenoBanne «V3rotoBieHne BOASHOTO TEPMO-
MeTpay. M3roToBieHne »Toro mpubopa He TpeOyeT MHOTO BPEMEHH W SBISCTCS YBIICKa-
TEIBHBIM JUIA ydaIuxcs. Pe3ynpTarsl ncciegoBaHus 00CYKIal0TCsS Ha OCHOBE NPHUBEAEH-
HBIX B Y9€OHHKE BOIIPOCOB, OTBETHI CHCTEMATH3HPYIOTCS B HIDKECIIS YOS TabIuIe:
No DTanel UCCIEI0BAHNS Pesynbrar

1 Yro sBIIsI€TCS MPUYMHOMN OCTOSHCTBA TIOKAa3aHUI TEPMO-
MeTpa B TEUECHHUE JOJITOTO0 BPEMEHHU?

5 B kakoM MHTEpBaJie TEMIIEpaTyp MOXXHO MPOBOIUTDH U3-
MEpEHHSI C TOMOIIBIO BOJSIHOTO TEPMOMETpa?

Kak ¢ mo3unmun MKT moxere 00bSICHUTD YBEITMICHUE

3 | remmepaTypbl BEIIECTBa IIPH €T0 HATPEBAHWH U YMEHBIIIE-
HUH €0 TeMIIEPaTyphl IPH OXJIKICHUH?

Otan oO6MeHa HH(OPMAIHEH OCYIIECTBISETCS! aKTHBHBIM YTCHHEM TEOPETHYECKOTO MaTe-
puana ydeOHMKa M MOATOTOBKOHM mpe3eHTanuu. CIenyionye MOoJI0KeHHs JODKHBI HaWTH
OTpaXCHHUE B IPE3CHTALUSX TPYIIL:

o [lonsimue «meniosoe pasHosecuey.

o [lonsimue «memnepamypay.

o Vemanoesnenue adconomHou memnepanypHoul WKAIbL.

o Cpasnenue wkan Lenvcus u Kenvsuna.

e Temnepamypa — mepa cpeoneti KUHemu4eckoll IHepeuL MOEKYL.
o Cpeonsia KeadpamuyHas cKopocmsb MONEKYI.

Pexomenoauusn. B xooe obcyscOenuti npezenmayuil ciedyem o0pamums SHUMAHUE
VUAWUXCA HA MO, YMO 8 COCMOAHUU MENJI0B020 PAGHOBECUA NAPAMEMPbL CUCEMbl NPUHU-
Maiom onpedenénnoe sHavenue u npoOOINCUMENbHOE 6PeMs OCMAIOMCA HeUSMEeHHbIMU.
s usmepenuss memnepamypel mena HeoOXOOUMO Npugecmu €20 6 CONPUKOCHOBEHUE C
MmepmMomMempom 00 603HUKHOBECHUS MeHCOY HUMU MENN06020 pasHosecus. IIpu smom 00vém
pmymu (cnupma), Haxooawje2ocs 6 Kanuuisape mepmomempa NPuHUMAaem onpeoenénHHoe
3HAueHue, KOmopoe He MeHsAemcs 00 mex nop, NOKa He HapyWumcs menjiogoe pagHogecue.

Du3zuyecKull CMbLCl MEMNePamypbl ¢ NO3UYUL MOLEKYIAPHO-KUHEMUYECKOl Meopuu 3a-
KII04aemcs 6 cedylouem: memMnepamypa — mepa cpeoeil KUHemu4ecKou dHepun Xaomu-

- 3
UecKozo nocmynameilbHoco O08UIICEHUSL MOJIeKyl1 meaa: Ek = E kT.

3amem 3anucei8aromes Gopmynvl 3a6UCUMOCIIU OAGTIeHUs UOEANbHO20 2a3d U cpedHell
K8aOpAmMuiHOU CKOPOCU €20 MOIEKYI 0N MeMnepamypuvl ¢ NO3UYUL MOIeKYIIPHO-KIHe-
MuYecKol meopuu, U300padicaromcs epaguru 3mux 3asucumocment (cm.: maoauya 1).
Tabauya 1.
Hasnenue udeanvnozo eaza npsamo nponopYUOHAIbHO KOHYEHMPayuil e2o MOJEKYL U
abconromuol memnepamype

p = nkT

Cpeousisi keadpamiunas CKOpoCHs MOJEKYl UOeaIbHO20 2a3a NPAMO NPONOPYUOHATb-
HA KOPHIO KEAOPAMHOMY U3 AOCONIOMHOU meMnepamypul u 006pamuo nponopyUoHAaIb-
HA KOPHIO K6AOPANMHOMY U3 MOJISAPHOU MACCHI.
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MaremaTnyeckas 3aBUCHMOCTh

U=

my
__ [BkN,T _ [3RT
N VA

3kT

M

Ha srane «TBopueckoe NpUMEHEHHE» peLIaeTCsl 3a7a4a, IpUBEAEHHAs B UCCIEA0BAaHNN
«Ha cxompko KenpBun yBenuuntcs Temmnepatypa?» (6J10k D):
3apauva: Temnepamypa uoeanvrozo 2aza pasna 373 K. Ha ckonvbko ysenuuumes memnepamypa
UOeAbHO20 2434, eCliu Cpedtss KeAOPAMUUHAs CKOPOCHb €20 MOJEKYI yeenudumcs 6 3 pasa?

Jlano Pemenue Brraucnenus
_ 3 — 3
T, = 373K Bia = 3kTyj Eip = kT,
Eyz = 3El 3im 2.3 _ AT = 2-373K = 746K
AT—2 2kTZ =3 sz1 - T, =3T,
AT=T2_T1=3T1_T1=2T1

Jugppepenyuposannoe ooyuenue. Yuawuxcs ¢ HUBKUMU Pe3yTomamamit 00y4eHus u
VUAUWUXCS C 02PAHUYCHHBIMU (USUYECKUMU BO3MONCHOCIAMYU CaXcalom emecme ¢ Oonee
AKMUBHBLMU YUCHUKAMU.
Dnekmponnvie pecypcol:
1. http://portal.edu.az/lessons/az/physics/Temperatur/lo/uc_p5 _1035.html
2. https://'www.youtube.com/watch?v=Idb4iM9zwpk
OuenuBanne. CTENeHb JOCTHKCHUS €U OOYYEHHsT MOXKHO YCTAHOBUTH HA OCHOBE

MPUBEIEHHBIX HHKE KPUTEPUEB.
Kp. I ypoBennb IT ypoBeHb III ypoBeHb IV ypoBenb

o |Hesepro oObsicusier | C nmomompto yuure- | B ocHoBHOM BepHO | BepHO 00bsiCHSICT

E | dusuueckuii CMBICT | 7151 OOBACHAET QHU3H- | OOBACHSAET QU3HYe- | PH3NYECKHH CMBICI

£ | TEIIOBOro paBHOBE- |YECKHIl CMBICI TEM- | CKHl CMBICII TEIUIO- | TEILIOBOTO PABHOBE-

% CHsI CUCTEMBI TEJI U | IOBOTO PABHOBECHSL | BOTO PABHOBECHS CHsl CUCTEMBI TEJl U

8 TEMIIEPATYPBI. CHCTEMBI TEII U TEM- | CHCTEMBI T€Jl U TEM- | TEMIIEPATYPBI.

IIepaTypsL TepaTyphblL.

o |Hesepno unmoctpu- | C noMoipto yuure- |B ocHoBHOM BepHO |BepHO minocTpy-

E |pyer B3aUMOCBA3b  |JISl MIUTIOCTPUPYET | MILTFOCTPUPYET PYET B3alMOCBS3b

% TeMIepaTyp Mo B3aUMOCBSI3b TEMIIE- | B3aUMOCBSI3b TEMIIe- | TeMIIepaTyp 1o

§ wkanam Llenscus U |paTyp 1O WIKajgaM | paTyp Ho liKanam wikasiam [enscus u

é KenbBuna. Henbcust u KenbBu- | Henbcns u Kenneu- | KenbBuna.

Ha. Ha.
Hesepno cocraBns- | C nomomisro yunte- | B ocHoBHOM BepHO | BepHo cocTtaBmsier u

i E €T U pelIaeT 3aJjaull |Jis COCTABIISIET U pe- | COCTAB/ISET U pellla- | PelIaeT 3a1a4u pas-
= 5 | PA3TMHOTO Xapak- | maet 3a/1aiiH pas- eT 33/1a41 pa3Nnuy- | JIMYHOTO XapakTepa,
S o | Tepa, OTHOCSIMECS | IMYHOTO XaPaKTEPa; | HOrO XapakTepa, OT- | OTHOCAIIMECS K Tell-
& E |K TeIUIOBOMY PaBHO- | OTHOCAIIMECS K Tell- | HOCSIMECs K TEIUIo- | JOBOMY PaBHOBE-
§ g BECHIO CUCTEMBI TEJI | IOBOMY PaBHOBE- BOMY PaBHOBECHIO | CHIO CUCTEMBI TEIl U
O 2|4 ux Temmeparype. |CHIO CHCTEMBI TeJl B | CHCTEMBI TEll M MX | X TEMIIEPaType.

WX TeMIeparType.

TeMIIeparype.

B koHiie ypoka paboume TUCTKH COOUPAIOTCS U H00ABISIOTCS B MOPT(OIHO yUAIITHAXCSL.
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Ypox 53/Tema: 6.4. OHNPEJEJIEHUE CKOPOCTHU JABUKEHUSA
MOJIEKYJI T'A3A (YPOK-IIPESEHTALIMS)

1.1.1. KoMMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUYECKUX

U TEIJIOBBIX SIBJIICHHM.

1.1.2. CocraBisieT 1 penraeT 3a1auu (rpaguyeckue, KayeCTBEHHbIE
IMoacTangapThl Y KOJIMYCCTBCHHEIC), CBI3aHHBIC C 3aKOHAMH W 3aKOHOMEPHOCTSIMHU

MEXaHUYECKHUX U TCIIOBBIX SIBIICHUM.

1.1.4. lenaeT npe3eHTalMy O MPUMEHEHUN MEXaHUYECKUX U

TEIUIOBBIX SIBIICHHM.

e CoOupaer Marepualbl, OCBEIIAIOIINE NCTOPUUECKHIE (QaKThI, OT-
PE3YJIBTATBI  Hocsmuecs K ONpeaeIeHHI0 CKOPOCTH JBMKEHUST MOJIEKYIT rasza.
00y4eHust e [IpoBoauT mpe3eHTaIHio 00 NCTOPUIECKUX (paKTax, OTHOCSIIUX-
Cs1 K OTIPEJICTICHUIO CKOPOCTH JABHKEHUSI MOJIEKYJI Ta3a.

VYpok-mpe3eHTalys MOXKeT ObITh OPraHH30BaH B pa3nuHbIX (popmax. Hampumep, mox-
HO B KOHIIE TIPEJIBIYIIEro ypoKa IIPeJICTaBUTh YYalIUMCs KOPOTKYI0 HH(OpMaIUIo 0 Mpe/-
CTOAIIEH Mpe3eHTalUH. 3aTeM MOPYYUTh UM B BHUJE JOMAIIHETo 3aJaHUs CaMOCTOSITEIbHO
MIOJITOTOBUTH TPE3CHTAINIO, UCIIONB3Ysl CBEACHHS M3 YYeOHHWKAa W JPYTMX HCTOYHHKOB.
[Tpesenranmss MOXeT OBITH MOATOTOBJIEHA WHAMBUAYaJIbHO, MapamMy WM HEOOJBIINMHU
rpynnamu. Ha crnegyromeM ypoke ydaiuecs BBICTYNAIOT ¢ HMOATOTOBIECHHBIMU NPE3EHTa-
IUSIMU B OOCY/INTD UX.

Hwxe nmpuBoures apyrast popMa ypoKa-pe3eHTaInu.

[ToaroToBKy K MPOBEACHUIO MPE3EHTAIINN HEO0X0IMMO HaYNHATh 332 HECKOIBKO YPOKOB
710 3toro. Ecian mo3BoJIsIIOT TEXHMUECKOE OCHAIIECHHUE IIKOJIBI X YPOBEHb MOJTOTOBKH yda-
MKXCs, IIeTECO00Pa3HO MPOBECTH MPE3EHTAIMIO C MOMOIIBIO OJHON U3 mporpamMm Power
Point, Activinspire, Mimio. B mpoTHBHOM cily4ae TOTOBHTCS TpOCTasi MPE3EHTALUS C HC-
M0JIb30BaHMEM IIIaKaToB U T.J1. OCHOBHAS 1IeJIb YpoKa — (YOPMHUPOBAHUE Y YUAIIUXCS yMe-
HUI 1 HaBBIKOB BhIOOpa 1 00001IeHNsT HH(OPMAIMH, paOOThI B TPYIIE U IPOBEACHHUHU TIPE-
3eHTalu. Bo Bpemst npe3eHTalMm yJamnecs J0JDKHBI YMETh 000CHOBATh CBOM BbIOOD. I1o-
9TOMY TPE3EHTALMIO 1eJIECO00pPa3HO HAYMHATH ¢ KOPOTKOTO BCTYIUICHHS M OTBETa Ha BO-
npockl: «Kak 3aBUCHT cpeHsisl KBalpaTHYHasi CKOPOCTh MOJIEKYJI OT aOCOJIIOTHOM TeMiiepa-
Typsl raza?y, «Kak 3aBUCUT cpeHsisl KBaJpaTUUHasi CKOPOCTh MOJIEKYJ OT KOPHS KBajpaT-
HOTO M3 a0COJIOTHON TEMIEepaTypbI?»

Pabota BBITIOTHSACTCS B TPYIINAX (YUCIIO YIACTHUKOB 4 — 5). [Ipy nOAr0TOBKE KPUTEPH-
€B JUISl OLICHUBAHMS TPE3CHTALNH YUNTEIb MOXKET HCIIOIb30BaTh 00pas3iibl, IPEAOCTABICH-
HbIE B METOJMYECKOM IMOCOOMH. YYaluecsl 3apaHee 3HAKOMSTCS C 3THMU KPUTCPHIMHU.
OreHUBAaHUE MPE3EHTAIMN HE TOJBKO YYUTEIEM, HO 1 OJHOKIACCHUKAMH SIBIISIETCS] OUCHb
BaKHBIM. CIOCOOBI OIIEHUBAHUSI OMIPEJICISTIOTCS] YIUTEIEM.

Kpurepun Bribepure of1H 13 BapHaHTOB
OIICHUBAHUS

o  Tema He packpsbiTa.
Conmepxa- | o  Tema packpbiTa 4aCTHYHO.
HUE o  Tema packpbita, HO HIMEIOTCS OMINOKH.
o

Tema PACKPLITA TTOJHOCTBIO.
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o  CeneHus HE COOTBETCTBYIOT TeMe; HMEIOTCS opdorpaduyaeckue
TounocTh OLIHOKH.
TeKcTa o CeneHHs COOTBETCTBYIOT T€ME, HO HE ITOJHBI; IMEIOTCS opdorpadu-
Mpe3eHTa- YECKHE OLTHOKU.
087040 o CBe)]eHI/IH MOJIHOCTBIO COOTBETCTBYIOT TEME U MTOJIHOCTBIO e€ 0XBaThI-
BaIOT; opporpadhuuecKux OmMOOK HeT.
o  M300pakeHus: HE COOTBETCTBYIOT TEME M HE OTBEUAIOT ICTETHYECKUM
TpeboBaHMsAM. TeKkcT yuTaercs ¢ TpyaoM.
Jusaiis o  M3ob6paxxennst opopMIIEHBI JIOTHYHO, HO B HEKOTOPBIX CIIy4asiX HE OT-
BEYAIOT ICTETHYECKUM TpeOoBaHUAM. TeKCT YuTaercs.
o  U3o0paxeHus o(pOpMIICHBI IOTHYHO, OTBEYAIOT ICTETHYECKUM TPEOO-
BaHMsAM. TeKCT YnuTaeTcs JITKO.
o  Pabora B rpymme opraHu30BaHa HEBEPHO. YYaCTHHUKHA HEBHUMATEIb-
Cotpy - HEI JIDYT K YTY 1 K POCKTaM OCTAIBHBIX.
HeCTBO O  Y4aCTHHKH I'pyNIIB HE B OJJMHAKOBOH CTEIICHN aKTHBHBI ITPU OCYIIIe-
CTBJICHHH ITPOEKTA.
yyanmxcs B
npottecce o  PalOora B rpynie oprannzoBaHa IpaBWIbHO, HO paclpe/esieHa He 110-
paboTsI DOBHY.
o YYacTHHMKH TPYHIIbI OOIIUTEIBHBI U YBAKUTEIBHBI JPYT C IPYTOM.
o  PaOora pacnpeseneHa Mex/1y y4aCTHUKaMH IPYIIIBI TOPOBHY.

KpPITCpHPI OLICHUBAHUSA MPC3CHTANN YUAIIITUMUCH !

Ne Kputepun Ha | Her
1 B npeseHTanyu yu9acTByIOT BCe YUACTHUKHU TPYIIIBL.

2 [Ipe3eHTanus MHTEpECHA, COJCPIKAaHNE OXBATHIBAET MPOOIEMY.

3 Jlu3aiiH ciaiiloB MHTEPECHBIH.

4 B pabote ner opdorpaduueckux OnIMOOK.

5 BricTynaronye 4€TKO ¥ TOYHO BBIPAXKAIOT CBOH MBICIIH.

6 [TpoBOANT 3JIEKTPOHHYIO MPE3CHTANNIO 00 NCTOPUUECKHUX (PaKTax, OT-

HOCAIIUXCA K OIIPEACICHUIO CKOPOCTHU ABMIKCHHS MOJICKYJI I'a3a.

7 [poBomuT 060
mose

6III€HI/IH Ha OCHOBC MMCHOIIUXCA 3HAHHH O (1)I/I3I/I"I€CKOM

8 HpI/I MOATOTOBKE NPE3CHTAIIMN YUTCHA IMOCJICAOBATCIIBHOCTD I/IH(l)OpMa-

MU YIeOHMKA.

Kputepnn 1151 OlleHUBAHUS YIAITUMHCS CBOCH EATSITFHOCTH

Mou ycnexu

+ -

S mproOpén pucyHKH, HEOOXOAMMBIE [UIS HAIIICH MPE3CHTAINH

51 BBIABMII, KAK MUHMMYM, J1Ba (DaKTa.

51 Ipo1IeMOHCTPUPOBAT YMEHHE COTPYAHMHATh C TOBAPHIIIAMH 110 TPYIIIE.

51 cymelt MOATOTOBHUTH NMPE3CHTALIUIO:

51 cymen BBIOpaTh HHTEPECHBIE (DAaKThI IS IIPOCKTA.

51 cymen OTBETHUTH Ha BOTMPOCHI, BOSHUKAIOIINE IIPH PabOTE C MPOSKTOM, UCIOIb-

3ys pa3IyYHBIC PECcy

pCBIL

Dnekmponnvie pecypcoi:
1. http://portal:edu.az/lessons/az/physics/Temperatur/lo/uc_p5 1035.html
2. https://www.youtube.com/watch?v=Idb4iM9zwpk
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Ypox 54/Tema: 6.5. YPABHEHUE COCTOSHUA
NIAEAJIBHOTI'O T'A3A

1.1.1. KoMmMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUYECKUX U

TEIIOBBIX SIBICHUI.

1.1.2. CocraBinsier u pemaer 3aj1a4u (rpaduyeckre, KadeCTBEHHbIE

U KOJINYECTBEHHBIE), CBSI3aHHBIE C 3aKOHAMU U 3aKOHOMEPHOCTSIMU
IMoacTangapThl MEXaHUYECKUX M TEIJIOBBIX SIBICHHUH.

1.1.3. OOBsICHSIET B3aUMOCBSI3b MEXKAY BEIMYMHAMM, XapaKTepH-

3YIOIINMH MEXaHHYECKOE 1 TEIUIOBOE JBIIKCHHE.

3.1.2. OmpenensieT 3aBUCUMOCTh MEX Iy (PM3NIECKUMH BEITMINHA-

MH, XapaKTEePU3YIOMIMMHU MEXaHNIECKUE U TETIOBBIC SIBICHUSL.

o OOBSCHSCT CBSI3b MEXK/IY MAKPOCKOIMYCCKIMH apaMeTpamu, Xa-
PaKTEpPH3YIOLIMMH CBOWCTBA HICAIBHOTO rasa.

e C MOMOIIBIO MPOCTHIX (PU3UUECKUX TPUOOPOB TEMOHCTPUPYET
CBSI3b MEXK/Y MaKPOCKOMMYECKHMH [TapaMeTpaMy HICAIBHOTO rasa.
e CoCTaBIIsieT U penIaeT 3a/1a4y Pa3IngHOro XapaKTepa, OTHOCSIIe-
Cs1 K CBSI3IM MKy MaKpOCKONMYECKUMH MTapaMeTpaMHt HJIeaIbHOTO
rasa.

MOTHBAIMIO MO>KHO OCYIIECTBUTH C TIOMOILBIO CBEIEHUN U COOTBETCTBYIOLIMX BOIIPO-
coB n3 yueOHmKa (010K A). MOXXHO TakyKe MCIIOIB30BATh IS 9TOTO CIANIBI, PUCYHKH FITH
nocTepsl. [Ipeamnonoxkenust yqamumxcst BBICIYIIMBAIOTCS U OTMEUaroTcsl Ha Jocke. [locre-
NeHHO (POPMHUPYETCsI NCCIIeI0BATEIbCKUI BOTIPOC.

HccienoBaTenbcknii Bonpoc: Kakue céaszu cyujecmeyiom medxncoy MakpoCKORULECKU-
MU napamempamii, Xapaxmepusyrouumu cocmosmue uoeanpbHozo 2asa?

Janee BoinonHsercs uccneaoanue «Kakue 3akoHOMEPHOCTH CYIIECTBYIOT MEXKIY MakK-
POCKOIMUYECKUMH MapaMeTPaMu, XapaKTepU3YIOLUIMMU COCTOSIHAE UAEATbHOTO Traza?y, JaH-
Hoe B 0Jioke B. I3-3a orpaHndeHHOro umcia nmpuOOpPOB LEIEeCO00pa3HO MPOBEIACHUE JC-
MOHCTPALMK YYHUTENIeM C IPUBICUYCHHEM IO YUEHHKY OT KaykKAOH Trpymmsl. B mepByio oue-
penb ydamuecs 3HAKOMSTCS C YCTPOHCTBOM M NPHHIMIIOM paboThl cuiib(oHa. BemomHe-
HHUE HCCIIEJOBAaHMS MPOBOANTCA HA OCHOBE yKa3aHWi, MPUBEIEHHBIX B ydeOHNKe. B mpo-
necce 00CyKIeHHs SIBICHHS, HAOIOAaeMOro B MCCICIOBAHHUH, YUAIINECs BbICHSIOT, HTO
BEJIMYMHA, paBHAs OTHOIIECHWIO XapaKTEPU3YIOIIMX HayallbHOE COCTOSHME Ta3a JaHHOU

p1l/1’ paBHA OTHOLIEHUIO p2:2
JIMYNH, XapaKTepU3yIOINX ero KOHEYHOE COCTOSIHHUE.

ITony4eHHBIN ONBITHBIM ITyTEM BBIBOJ, €LLE Pa3 HAXOAUT CBOE NMOATBEP)KICHUE HA JTalle
«oOMeH nH}opManuei»: yJammecs: 3HAKOMSTCS ¢ TEOPETHYECKUM MaTeprUalioM U3 yueOHH-
ka (0s1ok C) M rOTOBAT MPE3EHTAIMIO 110 o01Ieil ¢Boeit nesTeabHocTH. Crexyer o0paTuTh
BHUMaHHE y4aluXcs Ha HEOOXOAMMOCTE OXBAaTa B IPE3CHTALMSIX TAaKUX TOJIOKEHUH, KakK
«OCHOBHBIE TTApPaMETPhI, XAPAKTEPU3YIONINE COCTOSIHUE WICANBHOTO Ta3ay, «YpaBHEHHE
Knanetiponay, «Ypasuenne Kianeiipona-Meroeneesa .

Pexomenoauusn 1. B npoiyecce obcysicoerusn npezenmayuii ciedyem oopamums 6HUMA-
HUe y4auuxcs na mo, umo ypaenenue Knanetipona céa3vieaem mpu MakpoCKONU4ecKux na-
pamempa moabKo Hpu COCMOAHUAX ¢ HEUSMEHHbIM 3HAYeHUeM MAaccul 2aza (m.e. Oas Oau-

HOU Maccwl easza). B makom ciayuae npu peweHuu coomeemcmeyioumux 3a0ay ypagHeHue
pv _ poVo
To

PE3YJIbTATBI
00yuyeHust

MacCCbhbl MAKPOCKOIMMUYCCKUX BCINYINH MAaKpPOCKOIIMYCCKUX BC-

Knanetipona 3anuceieaemcs 6 cneoyiowem guoe.
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Ioe py — nopmanvrnoe ammocghepnoe dasnenue, Ty —memnepamypa no wixane Kenvsu-
na, coomeemcemeyiowas 0°C (273 K),, V) — 06vém eaza npu smom oasienuu u memnepa-
mype.

VYpasuenue sce Knanetipona-Menoeneesa cesizvisaem HauanbHvle U KOHEUHble MAKPO-
ckonuyeckue napamempul 0jis NPOU3BOAbHOU Maccyl 2asd. Moosicno nocmpoums coomeem-
cmeyrouue epapuKu 3a6UCUMOCU NIOMHOCHU UOEANbHO20 2a3a OMm Opy2ux napamempos
01 OAHHBIX YCILO0GULL, NOJIYYUE GbIpadceHue Oiisk NAOMHOCmU u3 ypaswenus Kianetipona-

Menoeneesa: p = m_pM
Vv~ RT
—
T = COnSt; p= Const; V= COnSt; m = const

2. Cnedyem cnpocums y Y4auuxcst NOAYYEHUe YUCI08020 3HAYCHUS YHUBEPCATbHOU 2a-
30601 ROCMOSIHHOT, YMOObL OHU MOTIU KOMMEHMUPOBAMb €20 6bl600.

Ha srane «TBopueckoe MPUMEHEHHE» MOXKHO PELINTh KaueCTBEHHBIC 3aa4yH, MPUBE-
JEHHBIC B MCCICIOBAaHUM «YMEEM JIM Mbl MPUMEHSATh YPABHEHUE COCTOSIHUS HJICATBHOTO
raza»: 3adaua 1. B 6anione emxocmoio 0,1m> naxooumces 2az maccoti 8,9 - 1073 ke npu

memnepamype 0°C u oasnenuu 10°Pa. Onpedenume monapuyio maccy 2asa. Kaxoii amo
eaz?

Jlano Pemienne Brrancnenus
m - A3 - 102 ‘K-
t=0C >T=273k |pV=7.RT - p=22 10 831278 Ko
vV =0,1m3 mMRT 10°-0,1 r Mosi- K -Tla- M
p = 10°Ta =V =20190,807 - 1077 —— = 2,01198 - 10 3 —.
m = 8,910 3kr p ,Mon Mot
M—2 ’ R =831 Jox M =2,01908 - 107 — (Boztopoz)
' 7 mon-K

3aoaua 2. Memeoponocuueckuil wap, 3anOIHEHHbIIL 6000POOOM NOOHSICSA HA 66ICOMY),

20e memnepamypa 0°C. 3uas umo oasnenue snympu wapa pasro 1,5 - 10°Pa; onpedenume
NJIOMHOCHb 8000POOU.

Jano Pemenne
p
t=0°C -T=273K p=MRT;
p=1,5"10°Ta M
- P RT.

Ha srane «Yto BBI y3HANN?» y4ammecs MpoBOsT 0000MICHUS 1101 PyKOBOJCTBOM yUH-
Tess. B mKomax ¢ TeXHUYECKUM OCHAIICHUEeM. 3TOT 3Tall yPOKa MOXHO IPOBECTH B (popme

UTPHI HA OCHOBE 3apaHee MPHUTOTOBICHHBIX MaTepHajioB B mporpammax Promethean wmmm
Mimio Studio.

\\\
| Vpasuenue cocmosinus udeansnozo 2azd \

H Vpasnenue Knaneiipona H || H
H Ypasnenue Knaneripona-Menoeneesa H ||
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OuennBanmne. Crenedp JOCTHXKEHUS €N

MIPUBEIEHHBIX HIKE KPUTEPHUEB.

00y4eHHUs] MOXKHO YCTAHOBHTH Ha OCHOBE

Kp. I ypoBenb IT ypoBenn I1I ypoBens IV ypoBens
Hesepno 06psacus- |C momonrsio yan- | B ocHoBHOM BepHO |BepHo 00bscHSIET
o €T CBA3b MCKIY TCIIA O6LHCHHCT O6LHCHHCT CBs3b CBA3b MCXKAY MaK-
E |MaKkpOCKONMYECKH- |CBA3b MEXJY MaK- | MEXJy MAaKPOCKO- | POCKONMYECKHMU
% MU [TapaMeTpaMH, |pPOCKONUYECKUMHU |MHYECKUMHU Mapa- |[apameTpamMu, Xa-
% |XapakTepusyiouy- |mapaMeTpaMy, Xa- | MCTPAMH, XapaKTe- | PAKTePH3yOLHMH
& My cBOMCTBA HAe- | PAKTEPH3YIOUIMME | PU3YIOIIMMI CBOH- | CBOHCTBA Hleaslb-
QJIBHOTO ra3a. CBOICTBa WJIeajb- |CTBA MICAITGHOTO  |HOTO rasa.
HOTO rasa. rasa.
He moxer nemon- | 3arpyansiercs ne- |B ocHoBHOM BepHO |BepHo nemoncTpu-
% |CTpUPOBATH C IIO- | MOHCTPHPOBATh C | AGMOHCTPUPYET C [ PYCT C HOMOILIBIO
= | MOIIBIO MPOCTBIX | TOMOIIBIO MPOCTHIX | TIOMOIIBIO MPOCTHIX | TPOCTHIX (hU3HUe-
§ (u3NYecKuX Mpu- | PU3HYECKUX NpU- | PU3NIECKUX MIPHU- | CKUX MPHOOPOB
Z | 6opoB cBsI3b MEKLY | GOPOB CBSI3b MEKIY | OOPOB CBSA3b MEKLY | CBSI3b MEXK/Y MaK-
Z | MaKpOCKOIIMYECKH- | MAKPOCKOITMYECKH- | MAKPOCKOITHMYECKH- | POCKOINYECKUMH
N |Mu mapamMeTpaMu | MM NapaMeTpamMH | MM [IapaMeTpaMM | [apamMeTpamu Hjle-
UJICATbHOIO Ta3a. | MICAJIbHOrO ra3a. | HMAealbHOIO ra3a. | ajbHOIO rasa.
He ymeer cocraB- |C nomonrsio yuu- |B ocHoBHOM BepHO |BepHo cocraBmiser
.- JSITh ¥ PEIIaTh 3a- |TEJsI COCTABISIET M | COCTABISIET M Pe- | M pelIaeT 3a1a4un
© S |/aUM PAsIMMHOTO | pelliacT 3371 LIaeT 33Ja4M pa3- | pa3IMIHOrO Xapak-
£ § |Xapakrepa, OTHOCS- | Pa3IMYHOIrO Xapak- |IMYHOTO XapaKkTe- | Tepa, OTHOCSLIHECs
E E IIMECS K CBSI3SIM Tepa, OTHOCSIIHUECS | Pa, OTHOCSIINECS K | K CBA3IM MEXIY
£ & |MEeXIy MAaKPOCKO- | K CBSI3SM MEKILY CBSI3M MEXIY MaKpOCKOIINIECKH-
S i MMUYECKUMH T1apa- | MAKPOCKOITMYECKH- | MAKPOCKOTIMYIECKHU- | MU ITapaMeTpaMu

METpaMu uaecalib-
HOr'0 rasa.

MH IIapaMeTpaMu
UJIeaIbHOTO ra3a.

MU NapaMeTpamMu
UICAILHOTO Ia3a.

HUCAJIbHOI'O rasa.
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Ypok 55/Tema: 6.6. TA3OBBIE 3AKOHbBI

1.1.1. KomMMeHTHpYET 3aKOHBI i 3aKOHOMEPHOCTH MEXaHHYECKIX
U TEIIOBBIX SBJICHHUIL.
1.1.2. CocraBnser u pemaer 3agauu (Tpaduyeckre, KauecTBEHHBIE
u KOHI/I‘-IGCTBGHHI)IC), CBsA3aHHBIC C 3aKOHAMU U 3aKOHOMCEPHOCTAMU
MEXaHUYECKHUX U TEIJIOBBIX SIBIICHUM.

MoacrangapThl 1.1.3. OOBsICHSIET B3aUMOCBS3b MEXy BEIMYMHAMH, XapaKTepH-
3YIOIIMMH MEXaHHUYECKOE 1 TEIUIOBOE JABHKEHHUE.
3.1.1. [IpoBepsieT SKCIIEPUMEHTAILHBIMA METOAAMH 3aKOHBI MeXa-
HUYECKHMX W TEIUIOBBIX SIBJICHUH W IPEJICTABISIET UX PE3yIbTaThI.
3.1.2. Ompezensier 3aBUCHMOCTb MEKTY (DM3UYCCKUMH BEITHYHNHA-
MH, XapaKTePH3YIONIMMH MEXaHWYCCKHE U TEIIOBBIC SBJICHHS.

o KOMMEHTHPYET MPOLECCH], B KOTOPBIX OCTAIOTCS HEM3MEHHBIMH

Macca HIealbHOrO ra3a M OJIMH U3 MAKPOCKOIMIECKUX MTAPaMETPOB.

© DKCIIEPUMEHTAIBHO UCCIIEYET MPOIECCHI, B KOTOPBIX OCTAIOTCS He-
PE3YJIBTATDBI  usmennsiMu Macca HIeaibHOTO ra3a M OJIMH W3 MAKPOCKOIINIECKUX Ta-
00yJeHust paMeTpoB.

o CtpouT rpad)Ku H30MPOIIECCOB M OOBSICHSIET UX.

o COCTaBIISIET M PEIIACT 3a/[aut, OTHOCSIIUECS K TIPOIECCAM, B KOTO-

PBIX OCTAIOTCS HEU3MEHHBIMU MACCa UIICAIILHOTO Ta3a U OIUH U3 ET0

NapameTpos.

MOTI/IBaI_II/IH MOXKET 6bITI) OCYIIECTBJICHA IMPOBCACHUCM UHTCPBBIO HA OCHOBE MaTcpua-
Jla U3 y4eOHMKa O MaKpOCKOIMHMYECKHX MapaMeTpax, KOTOpoe NPUBEAET K (POPMUPOBAHHIO
HCCIIEI0BATEIBCKOTO BOIIPOCa.

HcenenoBarennckuii Bompoc: Kaxas 3aKOHOMEPHOCMb HAOMOOAEMCsi 80 63AUMO-
CBA3AX MeNHCOY OCMATLHBIMU MAKPOCKONUYECKUMU NAPAMEMPAMU UOEATbHO2O 2a3d OAHHOU
Macewl, ecau 0OUH U3 MAKPOCKONUYECKUX RAPAMEMPO8 OCMAEMCs HeUSMEHHbIM?

Ha cnenyromem stane ypoka GOpMHPYIOTCS TPYIITBI YYALNIHXCS U MPOBOJSAT IKCIICPH -~
MEHTaJIbHOE HcciienoBanne u3 6yioka B. VccnenoBanue MpuUBOAUT MX K BBIBOLY, YTO IPH
MTOCTOSTHHOW TeMIIepaType JaHHOH MaccChl ra3a B CHIb(hOHEe yMEHBIIEHHE 00bEMa rasa B He-
CKOJIbKO Pa3 COIPOBOXK/ACTCS YBEIMUYCHUEM €r0 JIABJICHHSI BO CTOJIBKO JKE pa3, Wik Ha00o0-
poOT, yBenu4yeHue o0bEMa raza B CHiIb()OHE B HECKOJIBKO Pa3 COMPOBOXK/IACTCS YMEHBIICHH
€M ero JaBJICHHUs BO CTOJIBKO ke pa3. Takum oOpa3om, aKTUBHO 00CYyIK/asi PE3YJIbTATHI NG~
CJICZIOBAHUSI, yHalIHecs KOMMEHTHPYIOT CBOE KOTKPBITHE»:

IIpu nocmosunol memnepamype npousgeoenue 0aeieHUs UOeanbHO20 2a3ad OAHHOU MACCb
Ha e2o 06vém nocmosinko (T = const, m = const):
piVi = p,V; = p3Vg = - = const.

Pexomenoayus. Llenecoobpasno nocmpouniv Ha 00CKe COOMEEMCMBYIOUYVI0 UCCTe00-
8aHUIO 00WYI0 MAOIUYY U NPedoCmagumy: eé 3anoaHeHIe Yuauumcs (e€ MOXCHO nepenu-
camv 8 pabouue IUCKU).

S.s Xoo pabomsi Habnwooanu Peszyromamet

1 OTMeThTe HaYalbHBIC MapaMeTphl BO3AyXa
B cunb(oHe B Tabmmie 6.3:
p1 =105 lla='1 ycrenqaBr.
Vi =8 yereqo06mema
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2 Bpamiennem BUHTA TOCTETIEHHO YMEHbBIIAN-
Te 00BEM Bo3myxa B cuibdone. [Ipu aTom
HECKOJIBKO Pa3 OTMEThTE 3HaUCHNE 00BbeMa
U COOTBETCTBYIOIIEE EMY 3HAUEHHE J1aBIIe-
HUSL.

3 Pe3ynbTaThl H3MepeHni 3aNUIITe B Ta0IN-
Iy, BBIYUCIIMTE COOTBETCTBYIOIIHNE MTPOU3-
BeneHus p,Vy; p,V,; ... | moctpoiite rpa-
(uk 3aBucuMocTH pV.

OOmme pe3ynbTarhl

Aughpepenyuposannoe odyuenue. Yuawumcs ¢ HUSKUMU Pe3yIbmMamamu 00yYeHus u
VUAUWUMCS € 02PAHUYEHHBIMU PUULECKUMU B03MONCHOCHIAMU MONACHO 0amb 3a0aHUE KOM-
MEHMUpPoBamsv 80U HADIIOOEHUs.

Ha cnexyromem 3Tane MOKHO JaTh TPYIIaM 3aJaHHe, TPOYNUTaB BHUMATEIHHO Teope-
TUYECKHH MaTepuan y4eOHWKa, BBIMOJHUTH MPEIOCTABICHHOE WM 3aJaHWE METOJOM
«Close». Metop 3akirodaeTcst B 3alI0JTHCHUH MIPOIYCKOB B MIPEJOCTABICHHOM TEKCTE C T10-
MOIIBIO KJIIOYEBBIX CIIOB TOCJE JETaIbHOTO O3HAKOMIICHHUSI C MCXOJHBIM TEOPETUUECKHM
MaTepHaoM:

3akon boiias-Mapuorra. Knroueevie crnosa: «3axon bouna-Mapuommay, «ycmanos-
JIeHy, «meMnepamypay, «UOeaibHbulil 2da3y, «00beM», «UB0MEPMUUECKULl NPOYeccy, «Hd-
4anbHOE COCMOSIHUE UOCANbHO20 2A30», «NPOU3BOILHOE COCMOSHUE UOCATILHO20 2A3a).

... 0b11 ... B 1662 rony anrnuiickum ¢uznkom Pobeprom Boitnem (1627 — 1691) n Hesa-
BHCUMO OT Hero B 1667 rony dpaniy3ckim ¢puzukom DamoM Mapuotrom (1620 — 1684).

o [Ipu nocmosannol ... npou3eedeHue Od6IeHUs ... OAHHOU MACChl HA . ...0CMAEMcs NOCmo-
aunvim (T = const, m = const):
Hanucams ¢popmyny
[Ipu MOCTOSITHHOM 3HAYCHHWU TEMITEPATyphl WACATHHOTO ra3a JAaHHON MACCHI-TIPOM3Be-
JICHWE aBJICHUS p1 M oO0beMa V4 ... paBHO POM3BEICHHUIO 3TUX ITAPAMETPOB 2 U V5 ..
Hanucamu ¢popmyny
e [Ipoyecc usmeHeHUss COCMOAHUA UOeAIbHO20 2A3d NPUl NOCMOAHHOM SHAYeHUU memnepa-
mMypul HA3bLIBAEMCAL.....
Ilocmpoums coomeemcmeyrowjue 2paguru

3akon Ieii-JIroccaka. Kniouesvie cnosa: «2moni 3akoH», «ONbIMHLIM NYMEM», «0asie-

HUE», «MAcca», «NPIMO NPONOPYUOHANLHOY, «AOCOIOMHAS MEMNEPAmypay, «2dzy, «Ko-

" . 1
apuyuenm pacwupenus 2dzay, €06LEMY», COMHOUEHUE SHAYEHUTL, (53 4aACMbY, «3aKOH
Teu-Jlroccakay, «uzobapHblil npoyecey.

...OBUT ycTaHOBJEH ... ¢paniy3cknm ¢usukom Jlyn Ieit-Jlroccakom (1778 — 1850) B
1802 romy.

o [Ipu nOCMOAHHOM ....OMHOUEeHUe 00bEMA UOeANbHO20 2a3a OAHHOI ... K €20 ...0CMAaémcs
HeusMeHHbIM (P = const;m = const):
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Hanucamu ¢popmyny
[Tpn mocTOSTHHOM. .. OTHOIIEHHE 00bEeMa MJIealIbHOTO ra3a B €ro Ha4ajlbHOM COCTOSHHU V]
K... 71 paBHO ... 3TUX napamMeTpoB V> u 7, B IPOU3BOJBHOM COCTOSIHUU:

Hanucamo gpopmyny
....BBIPAXKAETCS TaK:
e [Ipu nocmosannom 3uauenuu 0asneHus: U0eaibHo20 2a3a OAHHOU MACCbl OMHOCUMENbHOE
usMeHenue obvema 2azda CoCmagiaen ...usMeHeHUIo memMnepamypel (p = const, m = const):

Hanucamo ¢popmyny

I'ne @ — ... BeruncienusiMu onpejiesieHo, uto npu HarpeBanuu Ha 1K (1° C) moboro u3
pa3psHKEHHBIX Ta30B ero 00bEM N3MEHSETCS Ha ... CBOCTO NIEPBOHAYAIEHOTO 00beMa :

Hanucamw ¢popmyny
e [Ipoyecc usmenenus coCmoanus U0eaibHo20 2a3d Npu HeUSMeHHOM 3HaAYeHUl 0a8IeHUs
(p = const) Hazvi8aemcsi...nPoYeccoM.

ITocmpoums coomeemcmeyowjue paguxu
3akon Mlapasi. Knwuesvie cnosa: «lllapnv Kax Anexcanop Ceszap (1746-1823)»,

«abcomomnas memnepamypa», «3axon Lllapnay, «nocmosnnvlii 00bEMY, «usMeHeHue
memnepamypbuly, «KodQpuyuenm usmeHeHus O0aeieHusy, «U30XOPHbIN NPOYeccy, «MeHs-

encs Ha R uacme OasNeHuUsLy.

B 1787 rony dpaniry3ckuii pu3HK.. IKCTIEPAMEHTAITFHO YCTAaHOBIIIL:
o [Ipu ... 0aHHOU Maccol UOeanbHO20 2a3d OMHOUEHUE €20 OABNEHUS K ... NOCMOSHHO
(V = const, m = const):
Hanucams ¢popmyny
... MOXXHO BBIPA3HTh U TaK:
o [Ipu ... 0GHHOU MACCbI UOEATbHO2O 2034 OMHOCUMENbHOE USMEHEHUEe €20 Od6leHUs
NPAMO NPONOPYUOHALHO ...
Hanucams ¢hopmyny
3nech § — +--. BpIYHCIEHUSIMH YCTaHOBJICHO, YTO MPU HArPEBAHUH JIFOOOTO paspsi-
skeHHoro raza Ha 1K (1°C) ero naBnenue ...:
Hanucamu ¢popmyny
o [Ipoyecc uzmeHeHus: COCMOAHUS UOEAbHO20 2a3ad NpU NOCMOSHHOM 00véme (V =
const) HazvlBaemcs... .
Ilocmpoums coomeemcmayroujue zpaguxu
3akon [laabToHa. Kiwuesvie cnosa: «3mom 3aKOHY», «83AUMOOEUCMBYIONT XUMULE-
CKUY, «AHSTUIICKULL UCCTe008aAMENbY, «2A308a5 CMEChy, «NAPYUANbHOE 0aseHue):
...OBLT ycTaHoBIEH ... JIxxoHoM [lamsToHOoM (1766 — 1844) B 1801 Tomy:
e J[aBiieHNE CMECH HE... UJICaJIbHBIX Ta30B PaBHO CyMME ...
Hanucams ¢popmyny
e [TapransHOe 1aBleHNE — JTABJICHNUE OT/IEIBHO B3SITOI'O0 KOMIOHEHTA ...
Hanucamu gpopmyny
3akon ABoraapo. Kurouesvle cnosa: «eunomesa», «pasmuvie 00vemvly, «0OUHAKOBLLE
memnepamypoly, «MOLEK)IbLY.
B 1811 roxny 6bu1 chopmynupoBan B BUE ... Ameneo Asorazapo (1776 — 1856). 'mnotesa
3aTeM OblIa MOITBEPKICHA MHOTOUUCIICHHBIME AKCIICPUMCHTAMH.
® B...paziudnbix 24308 npu.. U OA6IeHUSIX. CO0ePAHCUMCS OOUHAKOBOE YUCTO... .

Hanucamo coonieemcmeyrouiee eovlparicenue
Ha stame «Yto BEI y3HaJ'II/I?)> ydamuyecda npoBoJAT O606HI€HI/I$I oA PYKOBOJACTBOM YHUUTCIIA.
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Dnexmpounsle pecypcoi:

1. https://www.youtube.com/watch?v=unBfabh_nYs
2. https://www.youtube.com/watch?v=I[6mamS2qOTs
3. https://www.youtube.com/watch?v=perO0SPapmk4
4. https://www.youtube.com/watch?v=dDul05 HPmfE
S.http://portal.edu.az/lessons/az/physics/Ideal _qaz ganunu/scorm-emt.html?sco=
content%2Flearningunit2%2Fscript_00014.emt.xml&title=%C4%B0deal+qaz+ganunu&a

pi=I

3

OuenuBanne. CTENCHb JOCTIKCHMS [IENNM OOYYEHHS MOXKHO YCTAaHOBHUTH Ha OCHOBE
TIPUBEIEHHBIX HIKE KPUTEPHUEB.

Kp. I ypoBennb II ypoBeHb 111 ypoBeHb IV ypoBenb
o |HesepHo kommer- | C momorpko yunte- | B ocHoBHOM BepHO | BepHO KOMMEHTH-
S | THpYeT IPOLECCHL, B | JIsl KOMMEHTUPYET | KOMMCHTHPYET [PO- | PyeT MPOLECChI, B
§  |KOTOPBIX OCTAOTCS | TIPOLIECCHI, B KOTO- | IECCHI, B KOTOPBIX | KOTOPBIX OCTAIOTCSA
8, |HeM3MEHHBIMH Mac- | PBIX OCTAFOTCSI HEH3- | OCTAIOTCS HEM3MEH- | HO3MEHHBIMHU Mac-
£ |caumeabHOro rasa | MEHHBIMM Macca HBIMHU Macca Jie- | ca UIeajbHOro rasa
5 |¥OIOMH U3 ero Mak- |MIEATHHOTO rasa ¥ | aIbHOTO rasa u 1 OJIUH U3 €T0 MaK-
§ POCKOMMYECKUX Ma- | OUH U3 €r0 MAKPO- | OZMH U3 €r0 MAKpPO- | POCKOIMMUYECKHX Ta-
$ | pameTpos. CKOIMYECKUX Mapa- |CKONMMYECKUX Mapa- | paMeTpoB.
METPOB. METPOB.
Hesepro npoBoaut | C momornpio yunte- | B ocHoBHOM BepHO | BepHo npoBoauT
SKCIEPUMEHTHI TIO | JIsSI IPOBOJIUT KCIIE- | MPOBOJIUT SKCIEPH- | IKCTIEPUMEHTHI IT0
© |HMCCIEeMOBAHMIO TIPO- | PUMEHTHI IO U3yYe- | MEHTHI 110 U3yde- WCCTIeTIOBAHUIO TIPO-
E 1IECCOB, B KOTOPBIX | HUIO IIPOLIECCOB, B | HUIO IIPOLIECCOB, B | LIECCOB, B KOTOPBIX
£ |OCTAlOTCSA HEM3MCH- | KOTOPBIX OCTAIOTCA | KOTOPBIX OCTAIOTCS | OCTAIOTCS HEM3MEH-
S |HBIMM Macca ue- |HEU3MEHHBIMHU Mac- | HEM3MEHHBIMU Mac- | HbIMU Macca UJie-
& |ambHoro rasan Ca WACAIBHOIO ra3a |ca uIeaJbHOro ra3a |ajabHOro ra3a u
= |omuH u3 ero Makpo- |H OJIMH U3 €T0 MaK- |U OJMH U3 €ro0 MaK- | OJJMH U3 €r0 MaKpo-
CKOIMYECKUX Mapa- |pPOCKOMUYECKHUX Ma- | POCKOMMUYECKHX Ma- | CKOMMYECKUX apa-
METpOB. paMeTpoB. paMeTpoB. METPOB.
E = E Hesepno crpout C nmomonpio yunrte- | B ocHoBHOM BepHOo | BepHo cTpouT rpa-
g & 2 rpadUKy U30TIPO- | JISI CTPOUT TPA(UKH | CTPOUT rpaduKH (UKW M30TIPOTIECCOB
5§ & | LIeCCOB M OOBACHSET | H30MPOLECCOB U H30IPOLIECCOB U 1 OOBSICHSICT UX.
2 £8 | mx. OOBSICHSICT UX. OOBSICHSIET HX.
Hesepro cocraBis- | C momorbto yunrte- | B ocHoBHOM BepHO. | COCTaBIsieT U peiia-
€T U pelaeT 3a7auH, |Jisl COCTaBIISIET M Pe- | COCTABIISIET U pellia- | €T 3a/{auu; OTHOCS -
E E OTHOCSIIIMECS K LIaeT 337a4M, OTHO- | €T 3a/1a4M, OTHOCS- | LIHECs K [poLec-
= S |mpomeccam, B KOTO- | CAUIMECS K MPOLEC- | IMECs K MPOLec- CaM, B KOTOPBIX OC-
© 2 |PBIX OCTAarOTCS HEM3- | CaM, B KOTOPBIX OC- | €aM, BKOTOPBIX OC= | TAIOTCS HEU3MEHHBI-
& E |MeHHbIMH Macca TalOTCS HEM3MEHHBI- | TAIOTCS] HEM3MEHHBI- | MU Macca UJIeaTbHO-
g % HICANBHOIO ra3a ¥ | MM Macca WeallbHO- | MU Macca MJICaIbHO- | TO Ia3a U OJUH U3
O 2 |OIMH U3 €70 MaKpO- |TO Ta3a M OMH U3 | IO Ta3a M OJIWH U3 | €r0 MAaKPOCKOMHYE-

CKOTMYECKHX TIapa-
METPOB.

€ro MaKpOCKOMHYIe-
CKIX T1a)aMETPOB.

€T'0 MaKpOCKOITHYe-
CKHX I1apaMETPOB.

CKUX IapaMETpPOB.

B xoH1e ypoka paboune JIMCTKH cOOMPAIOTCS U JOOABIAIOTCS B IOPT(OINO yUAITHXCS.

Vpox 56/ Tema: PEHTEHUA 3ATAYA

Ha ypoxe permatorcsi 3amaun 6.1 — 6.10 u3 61oka 3aJaHuii TSl JAHHOTO pa3Jiena, WiTH
COOTBETCTBYIONIME 3aMaHus W3 OaHKa TECTOB (CIEIMANBHBIN BBITYyCK XypHana AOUTypH-
eHT, 2001; TecTOBBIC KHIDKKH IO Ki1accaM).
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Ypox 57/Tema: 6.7. CBOMCTBA ITAPOB:
HACBIIIEHHBIN 1 HEHACBILIEHHBIU ITAP

2.1.1. OOBsICHSIET TPUYMHY B3aUMOIIPEBPAIICHUI BEIIECTB.
MoacrangapThl 2.1.2. CocTaBnseT 1 penraet 3a1a4y pa3IngHoro THUIA O
B3anMOINPEBpAICHUAX BEIIECTB.

e KomMMeHTHUpPYyET B3aUMHBIE IPEBPAIICHUS JKUAKOCTEN U Ta30B.
PE3YJIBTATBI e OTiHMYaeT mapsl IO UX COCTOSHUIO.
00yveHust e CocTaBisieT M PElIaeT 3aa4y Pa3IMIHOTO XapaKTepa, OTHOCS-
[IMECs KO B3aMMHBIM TPEBPALICHUSAM KUAKOCTEN U Ta30B.

MOTHBAIMIO MOKHO OCYIIECTBUTH C MOMOIIBIO TEKCTA U BOMPOCOB U3 yucOHMKA (0J10K
A). MOXHO Tarke MPOJEMOHCTPHPOBATH COOTBETCTBYIONINE aHUMAILMH U3 HIICKTPOHHOTO
yueOnmnka «Puznka MynpTuMena». O0CyKaAeHHs, TPOBOIUMbIC Ha 3TOM 3Tarle, IIOCTEIEH-
HO (OPMUPYIOT HCCIIEA0BATEILCKUHA BOIIPOC.

HccaenoBarenseknii Bonpoc: Ilouemy 06vém Kanau HCUOKOCMU HA OMKPLIMOU NoO-
gepxHocmu npu 110001 memnepamype noCmeneHHo ymenvluaemcs?

VYuamuecs: B chOpMUPOBAHHBIX TPYIIAX BBIMOJIHAIOT HcciienoBanue «[loyemy pasmepsr
KaIuld YMEHBIIAOTCs?», MpuBei€HHOE B 6J10Kke B. Habnronenns Moryt 06001marses B IpH-
BeICHHOH HIDKe Tabnuue:

XoJ1 paboThl HaGmonenust PesynbraThl

Ha TIOBEPXHOCTHh MPEAMETHOI'O CTEKJIAa HAHO-
CATCA IO KaIljI€ MMCIOIIUECA XKUIKOCTH U
Ha6J'IIO,I[aCTC$I N3MCHCHHUE UX Pa3MEPOB

Ha moBepXHOCTB /IBYyX MPEIMETHBIX CTEKOI
HAHOCSTCS] OIMHAKOBBIE KAl BoAbL. OHO
13 CTEKOJI HarpeBaeTCsl M BETyTCsl HAOMro1e-
HUSI 32 pa3MepaMy Karelsb

Ha noBepxHOCTb ABYX IIPEAMETHBIX CTEKOI

HAHOCATCS OAMHAKOBBIE Karutu criupra. Of-

HO U3 HUX OTKJIaJbIBACTCS B CTOPOHY, a BTO-
poe 00OMaxuBaeTCs BEepoM

Ha cnepyromiem 3tare rpymisl IPOBOIST 0OMeH MHpOpMalueil Ha 0CHOBE TeOpeTHue-
CKOTI'0 MaTepuaja U3 yueOHUKa — MPE3CHTAI[N TOTOBSTCS U IIPOBOJISTCS.

Pexomenoayus. Ilo mepe naoobrocmu yuumenb MOICEmM OONOIHUIND NPe3eHMayuu
YUAUUXCSL CAeOVIOWUMU CEEOCHUAMU:

Ommeuaemcsi, 4mo MOoAeKY/Ibl HCUOKOCMEU HENPEPbIGHO. OBUNCYMCS. 3HauUeHue cpeonetl
KUHEMUYECKOU 9Hepeuu Uux O8UINCEHUs: COoOmaeencmeyem memnepamype sxcuokocmu. Jleu-
2a5Cb XAOMUYECKU, OHU CMATKUBAIOMCs Opye ¢ OPYeOM U 6 pe3yibmame 2Mmo20 4dcms Mo-
JIeKYIl npuobpemaem KUnemu4ecKylo dHepeuio, 3Havenue Komopou npegviuiaen cpeonee eé
snauenue. Monexynvi, Haxooswecst 8 NOGEPXHOCMHOM ClO€ HCUOKOCMU, OOCMULHYE 00C-
MAamo4no OOIBUO20 3HAYEHUS.  KUHEMUYECKOU dHepaul, Mo2ym npeodoiems — CUlbl
MEIHCMONEKYNAPHOLO NPUMSANCEHUSL U-OMOPEaAmbCsi  om dHcuokocmu. Monexkynvl, nOKUHys-
wie JHCUOKOCIb, 00PA3YION HAO e€ NOBEePXHOCMbIO NAPbl Mol JHcuokocmu. IIpoyecc nepe-
X00a 6ewecmail Uz JHCUOKO20 COCMOSIHUSL 8 2A3000PA3HOE HA3bIBACMCSL NAPOOOPAZ0BAHUEM.
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Ipoyecc napoobpasosanus ¢ OmMKpuIMoU NOBEPXHOCU HCUOKOCMU, NPOUCXOOAUWUL
npu 110001 memnepamype, Ha3vl8AeMCs UCHAPEHUEM.

Hcnapsiomces ne monvko dcuokocmu, Ho u meépovle mena. Mcnapenue, npoucxoosyee
¢ nosepxnocmu meépovix men, nasvigaemcs cyoaumayuetl. Hanpumep, pacnpocmpanenue
3anaxo8 HaAGManuHa u Kampopuvl AGNAEMCs pe3yIbmamom ux cyonrumayuu. Bvicvixanue
BIIANCHO20 Dellbsl HA MOPO3€ NPOUCXOOUM 6 pe3yibimame cyOIumMayull ibod.

Ipezenmayuro o HacvliueHHOM nape yenecooOPasHo OONOAHUMY CLEOVIOUWUMU c8ede-
nuamu. Ilpeononazaemcs, 4mo HUOKOCMb HAXOOUMCS 8 3AKPbIMOM cocyoe, 20e HApsady C
napoodpasosanuem npoucxooum u npespaujenie napa 8 Heuokocmn. dacme monexyn, npu-
ONUBUBUIUXCA 8 Pe3VIbIMame Meni08020 OBUNCEHUs K NOBEPXHOCU HCUOKOCHIU, 8038DaAYA-
tomes 6 Heé. CHauana Yucio NOKUHYBUIUX HCUOKOCTIb MONEKYT NPegoCXo0Um YUcio moe-
Ky, sepuyswuxca 6 neé uz napa. Iloomomy niomnocms napa 6 cocyoe nocmenenno pac-
mém. C pocmom niomuocmu napa pacmém u 4ucio MOAeKyl, 8036paAWAIOUUXCA 8 HCUO-
Kocmb. Haxowey Hacmynaem mMomeHm, ¢ KOMOPO2O YUCIO MONEKYA, NOKUHYBUIUX JHCUO-
KOCMb 6 eOUHUYY 8peMeHU, CIAHOBUMCS PAGHBIM YUCTY MOAEKY], 6EPHYSUUXCA 8 Heé U3
napa. C 2mo2o0 MOMeHma yucio MoaeKys napd, HaxooAaue2ocs Hao HCUOKOCMbIO, He MeHs-
emesi — MeancOy HCUOKOCHBIO U e€ NAPOM 803HUKAEN OUHAMUYECKOe PABHOBeCUe.

3amem 0aémcea onpedenenue HACLIUEHHO20 NAPd, 0OBACHACNCA 3A8UCUMOCTIb €20 0a6-
nenus om memnepamypel. Q60cHo8vieaemcs, novemy oagienue u niomHOCMb HACLIUEeHHO-
20 Napa He 3asucsm om ezo 06véma.

Ilpu obcyscoenuu ce0Ucme HEHACLIWEHHO20 NAPA MOICHO HANOMHUMb, YMO eclu 6
npocmpancmee Ha0 HCUOKOCMBIO NPOOOINCACMCA e€ UcnapeHue, 3HAUum, napsl Mol
AHCUOKOCTU HAO €€ NOGEPXHOCMbIO HeHAcblujeHble. [l HeHACbleHHO20 Napa blNOIHS-
FOMCSL 2A308bl€ 3AKOHbI.

OmoenvHo Hado ommemums, Ymo npu HeusMeHHOU memnepamype dasieHue napa 0oc-
muzaem HAUOONbLULE20 3HAUEHUS THOTLKO 68 COCIMOAHUU HACLIWEHUs Napd.

B konye obvacusiomes cnocobvl npespauyerus HaACblWeHHO20 Napd 8 HeHACHIUEHHBII U
HEHACHIWEeHH020 napa 6 HacviujeHnwvili. Ommeuaemcs, 4mo HeHACLIWeHHBIN NaAp MONCHO
npespamums 8 HacvlyeHublll 2-yms cnocobamu: 1) nonuzsume memnepamypy; 2) nogolcums
oaegnenue (ymenvuiums 00vém). Ilpespamumv HAcblyennblll 6 HeHACLIWeEHHBI MOJICHO
maxokce 2-ms cnocodbamu: 1) ne mensas memnepamypy ymMeHvuums. oasienue (U yeenu-
Yums 006EM) — U3OMepMUYecKoe pacuiupenue; 2) nogvicums memnepanypy napa.

Mudgpghepenyuposannoe obyuenue. Yuawumcs ¢ 8blcOKUMU PE3Yabmamamu 00yuenus
MOJCHO 0amb 3a0aHUe O3HAKOMUMBCS ¢ MAMEPUALAMU O KPUMUYECKOU meMnepamype u3
onoka «Yenyonenniii mamepuany.

Ipennaraempie Ta6IUIBI U cXeMBbI. B koHIIE IIpEe3EHTAIIMN MOXKHO CPAaBHUTH C IIOMO-
IIBIO JMarpaMMbl BeHHa HaChINCHHBIN W HEHACHIILICHHBIH TTaphbl.

Ha srane «TBopueckoe npumenenue» (010 D) pemaercs ciemyromas 3agaJa.

3aoaua: Onpedenume cOOMHOUIEHUES MENHCOY MACCAMU 8005HO20 napa ¢ mouxkax 1, 2 u
3 epaguxa 3asucumocmu 0aeieHus 600AHO20 NApa Om memnepamypuvl npu nOCMosHHOM
obvéme.

MOHO NIPEAIOKUTH YUAIMMCS TIEPEHECTH B paboure JIMCThI TPUBEAEHHYIO TaOIUILy U
3aBEPLLUTE €€.
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I'padmk 3aBUCHMOCTH JaBJICHHS BO-
JUIHOTO Tapa OT TEeMIEPaTyphbl IMpH
IIOCTOSIHHOM 00BEME

Ompeznenure B3aMMOCBA3b MEXIYy MaccaMu
BOJISTHOTO Tapa B ToUKax 1, 2 u 3.

m1<m2:m3

Dnexmponnvie pecypcol:

1. https://www.youtube.com/watch?v=xJV5xAY3rsQ
2. https://'www.youtube.com/watch?v=yP95aAXvc30

OunennBanne. CreneHb JOCTHKEHUS LENU
TIPUBEIEHHBIX HIKE KPHUTEPHUEB.

O6yquI/I${ MOXHO YCTAaHOBUTHL Ha OCHOBEC

Kp. I ypoBenn II ypoBeHsb 111 ypoBeHnb IV ypoBenn
L Hesepuo kommen- | C momomipio yan- |B ocHoBHOM BepHO | BepHo kKoMMeHTH-
% = |TMPYCT B3aUMHBIC | TE/l KOMMEHTHPY- | KOMMEHTHPYET B3a- | yET B3aHMHbIE
S § |TUpeBpalleHus KUL- | €T B3aUMHBIE NIPE- | MMHBIC IPEBPAIle- | IPEBPAIICHHUS KU~
z 2 |KocTeii 1 ra3os. BpallleHNs KHUJKO- |HHs KUJIKOCTEH U | KOCTEH U ra3os.
= CTEH M rasos. ras3oB.
° Hesepro otnuuaer |C nomonrsio yuu- | B ocHoBHOM BepHO |BepHo oTnuuaet
S ,< |Tapbl 110 KX CO- TeNs OTINYACT a- |OTIMYAET Haphl IO |Maphl IO UX CO-
2 = |CTOSHHIO. PBI 10 UX COCTOSI- | UX COCTOSIHUIO. CTOSIHMIO.
e = HUIO.
5 g
5 &
)

Heepno cocrasis- | C momomnsio yuu- | B ocHoBHOM BepHO |BepHo CocraBmsier
= 5 |eT u pemaer 3a/1a- |TeJs COCTABIAET U | COCTABJISIET M Pe- | M PellaeT 5a1aun
% % YH Pa3NMYHOTO Xa- |pEelIaeT 3a1a4u 1IaeT 3aJa49M Pa3- -~ | Pa3IMYHOro XapakK-
© o |pakrepa, OTHOCS-  |pPasIMYHOrO XapaK- |JIMYHOTO XapaKTe- | Tepd, OTHOCSIIMECS
E % 1iyecs Ko B3auM- | Tepa, OTHOCAILIUECS |pa, OTHOCSAIIMECS  |KO B3aUMHBIM IIpe-
8 5 |HBIM IPEBPANICHH- |KO B3AUMHBIM IIPE- |KO B3AUMHBIM IPE- | BPAIIECHHAM XKHU/I-
O 2 |aM xugKocTeii u BpAIL[EHUSIM KU/~ |BPAIICHUSAM JKUA- |KOCTEH U ra3os.

ra3oB.

KOCTEH M ra3os.

KOCTEH M Ta30B.

B KOHIIC YpOKa pa6otme JIMCTKH CO6I/IpaIOTCH n )106aBJ'I$IIOTCH B HOqu)OJ'[I/IO yuamuxcs.
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Ypox 58/ Tema: 6.8. BJAZKHOCTD BO3/1YXA. TOUKA POCHI

2.1.1. OOBsICHSIET TPUYNHY B3aUMOIPEBPAICHUI BEIIECTB.
2.1.2. CocTaBisieT U pelaeT 3a/1a4y pa3InIHoro THIA O
B3aMMONPEBPAIICHUSIX BEIIECTB.

Hoacrangaprsl
3.2.2. [IpoBOOUT MCCIEIOBAHUS M MPEACTABISIET UX PE3yIbTAThI O
poiu (pU3NYECKOW HAyKH B Pa3BUTUH TEXHUKH (MEXaHHUYECKHE U
TEIUIOBBIE YCTAaHOBKH).
o KoMMEHTHPYET IOHATHE «BIAXKHBIH BO3TYX».
e OTIMYaeT MOHATHUSI OTHOCUTEIHFHON U a0CONIOTHOM BIaKHOCTH
PE3YJIbTATBI
10 UX (YU3UIECKOMY CMBICITY.
00y4yeHus

o CoCTaBIIsIeT U pelIaeT 33/1a4d Pa3IMYHOTO XapaKTepa Mo onpese-
JICHUIO OTHOCUTEIBHON 1 a0COJIIOTHON BIAKHOCTH.

MoTHBaIMIO MOKHO OCYIIIECTBUTH C IIOMOIIBIO OOCY K/ICHUSI IPUBEEHHBIX B y4EOHHUKE BO-
npocoB. [Ipearonokenust yJanmxcsi BbICIYIIHBAIOTCS, CaMble MHTEPECHBIE OTMEYAIOTCsl Ha
nocke. [TocreneHHo GOPMHUPYETCsI HCCIEI0BATEBCKHI BOIPOC.

Hccnedosamennckuii éonpoc: Kax mensemcest dasiienue 6030yxa npu UMEHEHUsIX €20
enaxcrocmu?

Yuurenb GOpMUPYET TPYIIIbI U TIOPYYAET UM PElIeHHe KaYeCTBEHHOW 3a1a4H, IPUBEIEH-
Holt B nccnenoBannn «llodemMy naBieHne BO BIAKHOM Bo3ayxe mamaetr?» (6s0k B): 3adaua
1. B cpagnenuu ¢ cyxum 030yXOM 60 GIANCHOM B030YXe UMEEeMCsi DOIbUOE KOIULECBO MO-
Jexyi 600wl. Ho neped 0odicoem, ko2oa én1axcHocms 6030yxa nogbluUaemcsi, NOKA3anust Oapo-
Mempa-anepouoda yMeHbuaomes — ammocgheproe oasienue nonusxcaemcs. Ilowemy?

Omesem: C nouudicenuem memnepamypvl 6 OAHHOM 0Obeme 8030yXa napvl 600bl Npu-
OUHCAIOMCSL K COCMOSHUIO HACHIWEHUs], 8030YX CMAHOBUMCS GIANCHLIM. Tak kax npu
IMUX YCAOBUAX DABIIeHUE NPAMO NPONOPYUOHATILHO MEMNepamype, mo noHudceHue memne-
pamypsl (U nOGbLUUEHUE BILANCHOCHIU 8030YXA) NPUBOOUNT K NOHUNCEHUIO OdBIEHUSL.

Ha cnenyroriem srarne rpymibl HA OCHOBE TEOPETUYECKOI0 Marepuaia yueOHHKa oCy-
HIECTBISIFOT OOMEH MH(pOPMAIMEH U TOATOTOBKY MPE3CHTAIINH.

Pexomenoauus. B npoyecce obcysxcoenus npe3enmayuii. MOXCHO NpedoCmasunb U
cnedyiowue ceedenusl. B pesynomame nenpepwieno2o ucnapenus 600bl ¢ ROGePXHOCMeN Om-
KpbImblX 8000EMO8 (0KeaHo8, Mopell, peK U 03€p), d MakKice ¢ NOBEPXHOCHel pacmetuli 6
OKpYyJHCaIOUeM HAC 8030yXe ammocghepbl 6ce20a ecnmob napsl 600ul. [lpu yeentenuu codep-
JHCAHUSL BOOSIHO2O NAPA 6 6030yXe OH NePexoOun 8 COCmosHue HACbieHus. Biascnocmo
6030yXa NpU OAHHOU MeMNnepamype 3a6UCUm om KOIUYecmed 60011020 napa 6 nem. Ilpu
HU3KUX MeMRepamypax 6030yxXd e20 GladCHOCHb Obieaen OIU3Kd k. COCIMOAHUIO HACbIUe-
Hust. [Ipu 6b1COKUX MeMnepamypax 6030yXa €20 GladiCHOCHb OdeKd Om COCMOANUS HACL-
WeHus — 8030YX CYXOU.

Ymobvl cyoumsv o 61aHCHOCHU 8030YXA, HEOOXOOUMO. 3HAMb, HACKOIbLKO OH OIU30K UIU
oanéxk om cocmosinusi Hacvlujerust. JUisl 9mo2o noxe3yIOmes NOHMuUeM OMHOCUMETbHOU
BILAINCHOCU.

Jaémes onpedenenue omHOCUMENbHOU GIANCHOCTNU U €20 DOPMYIA.

Ha srane «TBopueckoe nmpumenenune» (6aok D) pemraercss 3amada U3 HCCICIOBAHHS
«Yemy paBHO mapluanbHOE JaBJICHUE BOASHOIO mapa B Bo3ayxe?»: 3adaua 2. Temnepamy-
pa eo30yxa 6 baxy 16°C, omnocumenvuas eraxcnocmos 80%. Bvruuciume napyuanvhoe
oaesneHue 800IHO20 Napd 8 6030yxe (0asneHIe HACLIWEHHO20 BOOSIHO20 NApa 6 030yXe npu
16°C pasiio 0,8 klla):.
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Jlaro Pemenne Brrancnenns
po = 0,8 klla & Po 100% 0,8 kPa - 80%
pp_? _ Do @ . pp = WKHa = 0,64Kl'la.
Pr = 100%

Ha srame «Yrto BBl y3HAIN?» BBINOJIHEHHEM NPHUBEAEHHOTO 33/1aHHS OCYILECTBIISICTCS
00001IeHne MaTepraa ypoka.

DJIeKTPOHHBIE Pecypehl:
1. https://www.youtube.com/watch?v=cj7lrONkCgA
2. https://www.youtube.com/watch?v=N1aFwS70610

OunenuBanne. CTeneHb NOCTIDKEHUS LENd OOy4YCHHS MOYKHO YCTAaHOBHTH Ha OCHOBE
MPUBEIEHHBIX HIKE KPUTEPHUEB.

CTH BO3ayXd.

HOCTHU BO3ayXa.

Kp. I ypoBenb IT ypoBenn I1I ypoBens IV ypoBennb
é 2 Hesepuo xommen- | C momornrsio yunte- | B ocHoBHOM BepHO |BepHo koMMeHTH-
5 £ | THpYeT TOHSATHE JI51 KOMMEHTUPYET |KOMMEHTHUPYET I0- |pyeT MOHSATHE
§ 5 | «BI@KHBIN BO3- MOHATHUE «BJIAYKHBIM | HATHE «BIAXKHBIA | «BJIAYKHBIA BO3-
S & nyxn. BO3JLyX). BO3JIYX). DyX».
o He otnuuaer nons- | C nomoursio yunute- | B ocHoBHOM BepHO | BepHo oTnmuaer
£ ,< |TWS OTHOCHTEINIb- | JIsl OTJIMYACT MOHs- | OTJIMHACT TIOHATHS | TIOHSATHS OTHOCH-
2 £ |HO¥ 1 abCOMOTHOM | THSI OTHOCHTEJILHOM | OTHOCHTEIIBHOM M | TENIbHOM 1 abco-
& = |BIAKHOCTH 10 UX | M aBCOMOTHOM a0COIIIOTHOM BJIAX- |JIFOTHOH BIaXKHO-
§ é (usnueckomy BIIXHOCTH 10 UIX  |HOCTH I10 UX (HU3H- |CTH IO UX (puznde-
> |cMbicny. dusmIecKoMy YECKOMY CMBICILY. |CKOMY CMBICILY.
CMBICITY.

Hesepno cocramns- | C momornipio yunte- | B ocHoBHOM BepHO |BepHo cocraBmsier
i E €T M PelIaeT 3a/1a- |JI COCTABISIET U Pe- | COCTABIIACT M Pe- | M pelaeT 3a1adu
= § YH Pa3NMYHOIO Xa- |IAEeT 3aJ1a4M pa3-  |IIaeT 3a7a4u pa3- |Pa3IMYHOrO Xapak-
% © paKTepa 1o oIpe- |JIMYHOTO XapakTepa |JIMYHOTO XapakTepa |Tepa Io ompejesne-
s 2 ZIENICHHIO OTHOCH- |10 OTIPE/IENEHITIO 110 OMpEIENCHUIO | HUIO OTHOCHTEIIb- |
g g |TenbHOM U abco- OTHOCHUTENIHOM U |OTHOCUTEIBHOW U | HOM 1 aGCONIOTHOM
O & |MIOTHO BIXKHO- | aOCOJIOTHOM BIaX- | aOCOIIOTHOM BIaXK- | BIAKHOCTH BO3ILY-

HOCTH BO3yXa.

Xd.

B KOHIIC YpOKa pa6otme JIMCTKH CO6I/IpaIOTCH u )106aBJ'I$IIOTCH B HOqu)OJ'[I/IO yJammxcs.
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Ypok 59 / Tema: 6.9. IOBEPXHOCTHOE HATSIKEHUE )KUJIKOCTEN.
KAIIMJUUISAPHBIE SABJIEHUS

2.1.1. OOBsICHSIET NPUYMHY B3aUMONPEBPAIIECHUN BEIIECTB.

2.1.2. CocTaBnseT U penraet 3a1a4u pa3IngHoro TUIa O
MoacTanaapTel B3aMMOIIPEBPALICHHUAX BEILIECTB.
3.1.2. OmpezensieT 3aBUCHMOCTb MEXY (U3NIECKUMH BEITHYMHA-
MU, XapaKTepU3YIOMINMI MEXaHNIECKUE U TEIUIOBBIC SIBJICHUSL.
e OTIMyaeT )XKUAKOCTH OT APYTUX arperaTHbIX COCTOSIHUM BeIecT-
Ba 10 UX CTPOCHHUIO M CBOHCTBAM.
e OOpscHsET GUINIECKUI CMBICT IIOBEPXHOCTHBIX SIBICHUH B KU/
KOCTSIX.
e JIeMOHCTPHPYET OMBITHI 10 KAMMUIIPHBIM SIBICHUSM.
e CocTaBisieT U penIaeT 3aJaul pa3IMIHOTO XapaKTepa, OTHOCS-
IIMeCcs K CBOHCTBAM KHJKOCTEH.

PE3YJIbTATBI
o0y4eHust

OOcysxeHne MpUBEAEHHBIX B Y4eOHHKE CBEICHUH M COOTBETCTBYIOIIUX MM BOIIPOCOB
JOJDKHO JEHCTBHUTEIBHO 3aMHTEpecoBaTh ydammxcs. OHU BBIIBHUIAIOT CBOM IPEIIIONIONKE-
HUS ¥ TIOCTENICHHO (pOPMUPYETCs HCCIEeI0BATEIbCKUI BOIIPOC.

UcciiegoBaTesibeKuii Bonpoc: [louemy Kanis HCUOKOCHU «NbIMAemcsy 3aHAMb Metb-
wuli 00vém?

PacnipenienneHHbIe 1O IpyIIaM y4aliuecs BBITOJIHSIOT HCCIIE0BaHUE «DKCIIEPUMEHT C
MBUIBHBIM pacTBOpom» (610K B). Llenbio nccnenoBanus sBIsieTCs] MPOBEPKa YMEHUH yda-
IIKXCsl AEMOHCTPUPOBATH U 00BACHATH ¢ mo3unniit MKT siBneHns, mpoucxXoasime ¢ MblUIb-
HOIl IUICHKOI: yMEeHBIICHUE TUTONIAAN MBUIBHOM IUIEHKH Ha Kapkace, chepruueckyro hopMmy
CBOOOHOTO MBITBHOTO My3BIpSI.

Ha ciexyroniem srtamne rpynmbl IPOBOAAT 0OMEeH HH(OpPMAIUeH, TOTOBAT NPE3CHTALUIO
Ha OCHOBE NPHUBEIEHHOTO B yUeOHHKE MaTepHaa.

Pexomenoauus. B npoyecce obcysrcoeHuss npeseHmayuti MO¥CHO COOOWUMb YYaAUjUMCH
ceedeHus CIEAYIONMIETo Xapakrepa: Monekyibl HUuoKocmu Haxooamces oaudxce opye K opyay,
yem Monekynvl easa. Hanpumep, niommocms HCUOKOCMU Npu HOPMATLHOM OA6IeHUU U
memnepamype kunenus & 1670 paz 6onvue niomunocmu eé napa. Illosmomy xapakmep xao-
MUYECK020 08UNCEHUA MONEKYIL HCUOKOCEN OMAUYAemCs OM XapaKmepa 08uUiceHus Moe-
KYJl 24308.

Inasnoe ceoticmeo smcudkocmu — e20 meKyuecmv, U3-3a KOMOPOU OHU NPUHUMAIOM
@opmy cocyoa, 6 komopom nHaxooamcsa. Ho, e3samvie 6 manom Koiudecmee, oHu cpaszy npu-
obpemarom wapoodopaszuyo opmy.

Ommeuaemces, npu OAHHOM 00bEME MUHUMATLHYIO NIOWA0b NOBEPXHOCU UMeen ap.
I100 Oeticmeuem MONEKYIAPHBIX CUT NPUMANCEHUSA HCUOKOCHTID,. CINAPACTNCSL NPUHAMYb 8 OaH-
HBIX YCI08UAX MY OPMY, 8 KOMOPOU NIOWA0b e€ No8epXHOCmU 6y0em MUHUMANbHOU. Dmo
00vACHACCA MeM, YO HA MOJEKYAbl NO6EPXHOCHIHO2O Cl0s
0elicmeyiom Cuibl MOAEKYIAPHO20 HPUMANCEHUA cO CIMOPOHbL
MONIEKY, HAXOOAWUXCS BHYMPU  HCUOKOCIU. 30€Ct MOICHO Npo-
Oemoncmpuposams « Onvim Iliamoy. 6 1abopamopuom cmaxame
20MOBUMCA  CONEHBLIL. PACMBOP. 800bl € NIOMHOCMbIO, PABHOU
naomuocmu anuauna. Hebonvuwoe Konuuecmso anununa, 66e0€H-
HOe 8 YMOM-PAcmeop ¢ NOMOWbIO NUNEMKY, cpa3y npumem Gop-
MY Uapa il OCIAanemes é no08euleHHOM coCmosiHuuL (puc.1).
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B knaccax c evicokumu pezynrbmamami 00yuenus MONCHO
nposecmu Onvimbsl NO ONpedeneHuio Kodghuyuenma nogepxHo-
CMHo20 HamAxCceHus: & blopemky B nanusarom 600bt u omxpbi-

satom kpan K maxum obpazom, umobwi 6oda xanaia u3 neé
ouenv mednenno (puc.2). Mooicno 3amemums, KaK Kaxicodas Ka-
nis nHocmenenHo pacmém, ompuleaemcs u naoaem. Eciu cnpo-
EeKMUpOBaAmMsd HA IKPAH C NOMOWBIO INUNPOEKMOPA KOHeyY O1o-
pemKu ¢ Kanietl, MONHCHO HaOI00amb, 4mo no mepe pocma Ka-
nau medxcdy Hell U HCUOKOCbIO 8 mMpyOKe 0bpasyemcs nocme-
nenHo cyscarowasica wetika. Ompwig kanau C npoucxooum no
JuHUY oKpyscHocmu welku AB onunou | (puc.3). [losmomy 6
MOMEHI OMPbI&A IMA OKPYHCHOCHb OSPAHUHUBACT NOBEPXHO-
cmHblil croll. Boonv neé Oeticmeyrom cuibl n08epXHOCMHO20
HAMAHCEHUS, HANPAGIEHHbIE 88EPX U YOEPHCUBAIOUUE KANTIO.

LTosops 0 kodpPuyuenme nOBEPXHOCIMHOZ0 HAMANCEHUS, MOHCHO OMMEMUMb, YMO Cll-
JIbl NOBEPXHOCMHO20 HAMANCEHUS pacnpedenenvl 8001b HEKOMOPOU TUHUU, NOINOMY UCKO-
MOl KOIUYeCMBEHHOU XAPAKMepUCmuKo MOXCem CAylcUumy 3HAYEHUe CUNbL NOBEPXHOCHI-
HO20 HAMANCEHUA, NPUXOOAWeUcs Ha eOuHUYY ONuHbl Smoil aunuu. Moosxcno damb u cie-
dyroujee onpedeneHue Ko3QPUYuUeHma no8ePXHOCMHO20 HAMSNCEHUSL:

Koagppuyuenm nosepxnocmnoeo HamsiceHus — 3mo GeIUUUHA, PABHAS OMHOUEHUIO
CUNbL NOBEPXHOCIIHO20 HAMANCEHUS K ONUHE SPAHUYbBI NOBEPXHOCTHO0 CNIOSL HCUOKOCTIIL:

‘WJ'?-
— |
e

o=
l
U3 onvima ¢ 610pemKoti MOACHO NPOOEMOHCMPUPOBAb MEMOO BbIYUCIEHUS KOIPPu-

Yuenma no8EPXHOCMHO20 HAMSANCEHUSL: OMMEUAemcsl, Ymo Kanjis Ompvleaemcsi mozod, Ko-
20a eec eé P cmanosumcs bonvute cuibl nogepxHocmuozo namscenus F. Eciu r — paduyc
wetiku AB, mo | = 2mr. Ilockonvky HenocpedcmeeHHo neped momenmom ompuiga F = P =

mg
mg, mo mMoacem Hanucams.: 0 =

2nr’
30ece m — macca kanau. Bzsecus N xkaneivb, MONICHO onpedenunms CPeOHUll 8eC 0OMOeIbHOU

Kanau u, NnpuHag r pasHvlM GHYMpeHHeMy paouycy mpyoxu (na camom oene r HeMHO2O0
MeHble 3M020 paouyca), MOHCHO HAUMU NO bIUEYKA3AHHOU (opMyle npudIU3UmEeIbHOe
3HAUeHUue KOIPPUYUEHMA NOBEPXHOCMHO20 HAMANCEHUS.

Ha stane «TBopueckoe mpUMEHEHHE» peraeTcs 3a1a4a, IpUBEAEHHAS B HCCISI0BAaHUH
«Yemy paBeH KOd()OULMECHT IIOBEPXHOCTHOTO HATSOKCHUA?»: 3adauaq: /s ompuvlea Koavud
ouamempom 5 cm om nosepxnocmu sxrcuokocmu npunodxcena cuia 0,016 H. Onpedenume
KO3 uyuenm noeepxHOCHO20 HAMANCEHUSL HCUOKOCTU.

Jlano Pemenne Brraucnenns
d=5cm=5" 10"2n _F_F . 16-107°H _0102H
F=0016H | nde ™ 3145102 M
o1

DJIeKTPOHHBbIE pecypc:
http://portal.edu.az/lessons/az/physics/Sethi_gerilme_quvvesi/index.html

OuenuBanne. CTENeHb JIOCTYKEHUS [IEIH 00YyYeHHsT MOXKHO YCTaHOBHUTH Ha OCHOBE
HIPUBEAEHHBIX HUKE KPUTEPUCB.
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=
e

I ypoBenn

IT ypoBenn

III ypoBens

IV ypoBensn

HesepHno oTiinuaer

C moMoIIbI0 yuu-

B ocHOBHOM BepHO

Bepuo otiuuaer

KOCTEH.

CTEH.

E j< |KHIKOCTH IO MX | TEIlA OTIHYACT OTJIIMYACT KHUJKO- | KHUAKOCTH IO UX
% S |CTPOCHHMIO U CBOW- |JKMIKOCTH IO UX CTH II0 UX CTPOE-  |CTPOCHHUIO U CBOU-
S E CTBaM OT APYTUX  |CTPOCHMIO U CBOW- |HHIO M CBOWCTBAM |CTBaM OT JIPYTUX
E & |arperatHbIx co- CTBAM OT IPYTHX | OT JIPYTHX arperar- | arperaTHbIX co-
> CTOSIHUIL. arperaTHbIX CO- HBIX COCTOSTHHUH. CTOSIHUIL.
CTOSIHUI.
o |HeBepHo 00bscHs- |C nomounksio yuu- | B ocHoBHOM BepHO | BepHO 00bsCHsET
E |er dusnueckuii TeJIst OOBSICHSET 00BsICHSET pu3nde- | PU3NIECKUH
2 |cMmblcn noBepxHO- | puzMUECKuit CKHUH CMBICIT T10- CMBICII TOBEPXHO-
% CTHBIX SIBJICHUH B | CMBICII TIOBEPXHO- |BEPXHOCTHBIX SIB- | CTHBIX SIBICHUH B
8  |XuaKocTsX. CTHBIX SIBJICHUHM B |JICHUH B KHIKO- JKHJTKOCTSIX.
KHUIKOCTSIX. CTSIX.
Z  |Hesepno nemoHct- |C nomornsio yun- | B ocHoBHOM BepHO | Bepno nemoncTpu-
g PHUPYET OIBITHI 110 | TEJSI IEMOHCTPHUPY- | IEMOHCTPUPYET PYET OIIBITHI 110 Ka-
£ |KanuUIAPHBIM SIB- | €T OMNBITHI 110 Ka- | ONBITHI 110 Kaluil- | UUISAPHBIM SIBJIE-
5 |nexusm. MIISIPHBIM SIBJIE- | JIAPHBIM SBJICHUSAM. | HUSIM.
3 HUSIM.
=
= 5 Hesepno cocrasis- | C momomnsio yuu- | B ocHoBHOM BepHO | BepHO cocraBmser
© § |CT M pelacT 3a7a- | TE/s COCTABIACT M | COCTABILET M Pe- | M PEIIACT 3a1a1H
£ § |4M PasIMYHOIO Xa- |peaeT 3a1aqn LIaeT 337a4M Pa3- | pa3IMIHOrO Xapak-
E E PaKTepa, OTHOCA- | pasIHOTO XapaK- | INYHOTO XapakTe- | Tepa, OTHOCAIINECS
§ & |IMecs K CBOMCT- | Tepa, OTHOCSILMECS | pa, OTHOCSIIHECS K | K CBOHCTBAM XU/~
LO) i BaM HUJIKOCTEH. K CBOMCTBAM XMJI- |CBOMCTBAM JKUAKO- |KOCTEH.

B koHIie ypoka pabouue JUCTKA COOMPAIOTCS U T00ABIISIFOTCS B TOPT(HOINO yUAIITHXCSL.

Ypor 60/Tema: 6.10. TBEPJIBIE TEJIA U HEKOTOPBIE UX CBOMCTBA

PE3YJIBTATBI
o0y4eHust

Hoacranaaprsl

2.1.1. OOBsICHACT IPUUUHY B3aUMOIIPEBPAIICHINA BEIICCTB.
2.1.2. CocTaBnsieT 1 penraet 3a1a4u Pa3InIHOro THITA O
B3anMOINPEBpaAlICHUAX BEIIECTB.

BHYTPEHHEH CTPYKTYpPOH.
2.1.4. CocTaBiisieT U pelIaeT 3aJaul Pa3InYHOrO THUIA, CBSI3aHHBIE
C BHYTPEHHEH CTPYKTYPOH BEIECTB.

2.1.3. O0OBACHAET CBOMCTBA BEIIECTB B COOTBETCTBHUU C UX

e Otnuuaer TBEPABIC TENIA IO MX CTPOCHUIO U CBOMCTBAM OT JIpY-
THUX arp€raTHbIX COCTOSIHUI BCIICCTBA.
o KoMMEHTHPYET CBOICTBA KPHCTAIUTMYECKIX M aMOP(HBIX TBEP-

JIBIX TEIL.
o Knaccuduipyer XuMHUECKHE CBSI3H, UIPAIOIIIE PEIIAIOITYT0

POIb B POPMHUPOBAHUN CBOMCTB TBEPBIX TEI.
e CocTaBisieT U penaeT 3aJaul pa3IMIHOTO XapaKkTepa, OTHOCS-
IIMECs K CBOMCTBAM TBEP/BIX TEJI.
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MOTHBAIHIO MOXXHO OCYIIECTBHUTH C TIOMOIIBIO TEKCTA U BOMPOCOB U3 yUeOHHUKA (DJI0K
A). Eciu mo3BOJISIET TEXHUYECKOE OCHAIICHHUE IIKOJIbI, MOYKHO MPOJAEMOHCTPHPOBATH BH-
neodpparMenTsl 1o teme «TBEpabIe Tena: aMOpdHBIE U KPUCTAIUIMYECKHE TNy U3 dJIeK-
TpOHHOTO y4yeOHHKa «DPu3nka MynbTUMeaAnay. OOCyKaeHUE BOIPOCOB TIOCTEIIEHHO TIPHBO-
JIIT K (JOPMHUPOBAHHIO UCCIIEOBATEIBCKUX BOIPOCOB.

Hccenedosamenvckue eonpocwi: Kakum cmpoenuem obaradarom meépovie mea ¢ no3u-
yuu MKT? Om ueeo 3asucum ¢hopmuposarue ceoiicme meépovix mei?

VYuamuecs: pacnupenessiioTcs 1Mo rpyniaM M BBINOIHSIOT uccienoBanne «CMokere Jn
pa3nuuuTh TBEPABIC Tena?y (60K B) B Tpu sTama:

1. JIeMOHCTPHUPYIOTCS PUCYHKU PA3THYHBIX TBEP/BIX TEJ HA JOCKE (€CIH €CTh BO3MOXK-
HOCTb, pa3luuHble 00pa3ibl TBEPBIX TEI PA3AAIOTCS TPYIIIIAM).

2. Ompenensrorcst pU3nIecKre CBOMCTBA TBEPABIX Tell, OTIWYAIONINE X APYT OT ApyTa
(oTMeuaeTcs B Ta0IHIIE).

3. Onpenernsiercs: 001Iee CBOMCTBO BCEX TEI.

HasBanue TBEp0Oro Tena OTIUYATENBLHBIE CBOMCTBA OO0111€€ CBOWCTBO
Kapannam
CaxapHbIil IECOK

Oran ypoka «OOMeH MH(pOpMaLUen» OCYLIECTBIACTCS METOAOM aKTHBHOTO YTCHHS
JTAHHOTO B y4eOHMKE yuebHnoro matepuana (670k C).

Pexomenoauus. Yuumvieas Ooavuioii 00vém mame-

PUAN08 YPOKA U OSPAHUYEHHOCb 8DEeMeHU 05l NOO20MO8- uncoBas

KU npesenmayui, peKomeHoyemcs npogeoeHue ypoxda me-
moooM UHMEPaKmueHou nexyuu. Yvumenb moxcem oamo | Pyc. ]|
HeKomopble KOMMEHMapuy K OONOIHUMENbHbIM MAMepua-
aam:

Ommeuaemcs, umo meépovie mena OeIAMCs HA Kpu-
cmaniuieckue u amop@Hole, omauuarowuecs opye om opy-
ea no guzuueckum ceoticmeam. OCHOBHOU 0COOEHHOCBIO
00HOPOOHO20 Kpucmania sensemcs neoounaxosocme ezo | Ilapadun
Qusuueckux ceolicme — Menioso20 paculuperus, menio-
NPOBOOHOCMU,  DIEKMPONPOBOOUMOCU, — MEXAHUYECKOU
NPOYHOCMU, XPYNKOCTU U Op. 8 PA3HBIX HANPAGLEHUX.
Oma ocobenHocms Kpucmannog Ha3vleaemcs aHu30mponi- Puc.2
etl. 30ecb MOJNCHO NPOOEMOHCMPUPOBAMb NPOCMOU IKCNE=
PUMEHM: 2UNCO8YI0 U CMEKIAHHYIO NIACTNUHKY HOKDbIGA-
101 MOHKUM CO0eM NApa@uHa uiu 80CKd, KOMOPbIX 3amei
Kacawomes Konyom Hazpemou uzoaxu. Ilapagun eokpye
mouxu xacanus ueonku O naasumes. O6pazoeanias 6 pe-
3yabmame 3mo2o 061acmy paAcnIdeIeHHO0 napaguna Ha
2uncogotl docke umeem gopmy. sanunca (puc. 1), a na
CMEKNIAHHOU NAAcmuHe — popmy okpyscHocmu (puc. 2).

THocne demoncmpayurobcyscoaemes eonpoc: K kaxum ev1i600am npusooum 3mom 2Kc-
nepumenm?

Omeem: H3 9Kkcnepumenma 6UuoOHo, 4mo 6 omauyue om Cmekid, KpUcmanivl 2unca npu
Hazpesanuy Pacnpocmpansiiom menio 8 pasHulX HANPAGIEHUAX NO-PA3HOMY.

CrekngaHas IJIaCTHHKA

[Mapadpun
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Kpucmannvt umerom sasxchvle snewiHue npusHaKu, HeKOMopbvle U3 HuX ciedyiouue:

— Kpucmainn obnaoaem npasuibHol 2eoMempuieckol popmou: KpUcmaiivl pasiuyHol
@dopmbl unu OeMOHCIMPUPYIOMCA HATAOHO, UTU NPOSYUPYIOMCA HA IKPAH € NOMOUWbIO NPO-
exmopa,

— coomeemcmeyloujue yeavl epaneti KpUCmaiios 00H020 U MO20 e 6eujecmsed paghbl.

3amem ommeuaemcs, ymo 6 omauyue om KpUCMALIUYECKUX, u3uyecKue ceolicmed
amopghubix mejn no cem HanpasieHusM oOuHakosul. B xavecmee npumepa amop@uuix men
MOJICHO npusecmu cMOY u cmekio. Kycox cmonvl 6edém cebs kak xpynkoe meno u om yoa-
Pa no Hemy MOIOMKOM OeIUMCs HA KYCOUKU, HO OH 001adaem c80UCmeamu, KOmopbimu 00-
a0arom 8 0CHO8HOM dcuokocmu. Hanpumep, Kycoxk cmMoibl NOCMeneHHo pacnpeoensaemces
1o cocyoy u npuHumMaem e2o (hopmy, 8blmeKaem u3z HOCHAIeHHOU Ha OOK OOUYKU U M.O.

Ipu obcysrcoenuu anenull niasieHus U 0meepoesanus MOXCHO 0amsb HeKomopble cee-
Oenus 00 uzmenenusx 06vEmMa men npu dmux npoyeccax. Onvimovl NOKA3618AIONM, YMO 00b-
ém bonvuuHcmea men npu nAAeIeHUY YEeIuUUeaemcs, d npu omeepoesanuy ymenvuiaem-
ca. Ho ecmv sewjecmea, 00vém Komopuix npu niagienuu ymenbuwaemcs, a npu omeepoesa-
Huu yseauuusaemcs. Kax npumep modxcno npusecmu 1é0: npu niasienuu e2o 00ém ymeHsb-
waemes noumu na 10%, max kax npu 0°C omnowenue niomnocmu 160a K RIOMHOCMU 60~
obl bnusko k 0,9/1. Ilosmomy Kycku 1b0a niagarom Ha nogepxHocmu 800vl. Paznuuue gu-
3UYeCKUX C8OUCME 1b0A U 600bL USPAEN] 8AICHYIO POIb 6 Npupooe u mexuuxe. IIpu nokpoi-
Muu 1bOOM NOBEPXHOCHIU 8000EMA CIOU TbOA U3-3a NAOXOU MENIONPOBOOHOCU 3auuLya-
em coll 800bl NOO COOOI OM 3AMeP3aHUs — MemMnepamypa 600bl 000 1bOOM C 2IYOUHOU
nogviuiaemces (puc.3), no3MoMy pulbbl U HCUBbLE OPAHUIMYL He 3aMeP3aIoN.

3amepszanue 600bl 8 mpydax modcem npugecmiu K NoioMKe mpyo us-3a yeeauveHus 00s-
éma 1v0a 6 Hux. Ilo smotl npuyune 3umotl ciedyem 3auuams mpyovl om mopo3d.

Puc 3

Hupgpepenyuposannoe odyuenue. Yuawuxea ¢ HU3KUMY pe3yTomamamu 00yuenus u
VUAWUXCA C OSPAHUYEHHBIMU PUSULECKUMU BOZMOJICHOCAMU Cledyem Nocaoums emMecme
€ AKMUBHBIMU YUEHUKAMU. YHauuMCcs C-6bICOKUMU PE3VIbMamami 00yuenus MO}CHO Nopy-
Yumb 03HaAKOMIEHUe ¢ meKcmom «Budvl kpucmanaueckux pewémox» u3 pasoena « Yenyo-
JIEHHBIT MAMeEPUany U Hanucams Hebobuioe scce.

Ha srane «TBopueckoe NpuMeHeHIEe) BLIIOMHACTCS uccaenoBanne «Cydnumanys u ae-
cyommanus» (6aok D). Ipu jiocTaroyHoM KommdecTBe MPUOOPOB €ro BHIMOJIHEHUE OCY-
LIECTBISIETCS. B Ipylnax. B mpoTHBHOM ciydae HCCIEA0BaHHE JEMOHCTPUPYETCS y4uuTe-
JIeM.

Ha sraiie «YTo BBl y3HaIn?» MOXKHO /1aTh 33JJaHUE COCTABUThH KapTy HMOHATHUS «TBEPIOE
TEION.
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MIPUBEIEHHBIX HIKE KPUTEPHUEB.

OuenuBanne. CTeneHb JOCTIDKEHHS LENd OOyYCHHS MOYKHO YCTAaHOBHTH Ha OCHOBE

Kp. I ypoBenb IT ypoBenn I1I ypoBens IV ypoBennb
o Hesepuo otnuaaer |C momomrsio yante- | B ocHoBHOM BepHO | BepHo oTmmuaer
B e TBEpABIC TEJIA IO |JIsI OTJIMYAET TBEP- | OTVIMYAET TBEPABIC |TBEPABIE TENA 110
2 5 |UX CTPOCHHIO 1 JIbIE TeJia 10 UX TeJa Mo UX CTPOe- |HUX CTPOCHUIO U
é £ | cBOIICTBaM OT Apy- |CTPOCHHMIO M CBOIf- |HHIO M CBOWCTBaM | CBOICTBaM OT Apy-
(<0
g & | THX arperaTHbIx CTBAM OT JIPYTHX ar- | OT PYTHX arperar- | X arperaTHbix
S, | COCTOSIHMH BEIIECT- | PETATHBIX COCTOSA- | HBIX COCTOSIHUH BE- | COCTOSHUHN BEIECT-
Ba. HU BELECTBA. LIECTBA. Ba.
& Hesepuo xommen- | C nomoursto yuute- | B ocHoBHOM BepHO |BepHo koMMeHTH-
g o | TEPYET CBOHCTBA | 111 KOMMEHTHPYET | KOMMEHTHpYeT pyeT CBOMCTBa KpH-
£ = |KPUCTLIMYECKUX | CBOHCTBA KPUCTAJI- | CBOMCTBA KPHCTAI- | CTALTHYECKUX U
o . .
S % |u aMopdHBIX TBEP- |IMYECKUX U aMOP(P- |JIMYECKUX U aMOpQHBIX TBEP-
g |mex Ten. HBIX TBEPABIX TEN.  |aMOPGHBIX TBEP- | IBIX TEIL.
P JbIX TEIL.
L | Hesepno knaccu- | C nmomouiplio yunre- |B ocHoBHOM BepHO |BepHo knaccudu-
§ (unmpyer xumude- |Jisl KIIaCCUPUIUPYET | KIacCUPUIUPYET | IUpyeT XUMHUYe-
Q | CKHME CBSI3H, UTPAIO- | XUMUICCKUE CBSI3H, | XMMUUCCKUE CBSI3H, | CKHE CBSA3HU, HTPAIO-
E M€ PEHIAIONIYI0  |MIPAIOIIHNE PEllaio- |UTrparolliie pemaro- |IHe PeraroIyo
2. |poib B (1)uopMI/Ip(.).Ba— LIYIO POJIb B (1)0[“)- LIyIO posib B Op- | poiIb B (I)VopMHp?Ba—
5 |HHUH CBOWCTB TBEP- |MHPOBAHHU CBOWCTB | MUPOBAHUH HUU CBOICTB TBEP-
Q . v =
€ |JBIX TEIL. TBEPABIX TEI. CBOMCTB TBEPABIX | ABIX TEIL.
R~ TEJL.
< 5 Hesepno cocrasisi- | C momomnsio yuure- | B ocHoBHOM BepHO | BepHo cocraBisier
o g €T U pPelIaeT 3a/1a- |JI COCTABISIET U Pe- | COCTABIIAET M pe- | M pelaeT 3a1auu
£ §|4M PasIMYHOIO Xa- |IIACT 3aJa4 pa3- | IIACT 3a[a4H pa3- | PA3TMIHOTO XapaK-
E g | pakTepa, OTHOCA-  |JIMYHOTO XAPAKTEPA, | IMIHOIO XapakTe- | Tepa, OTHOCALIUECS
5 5 | mmecst x cBoiicT- OTHOCSIIIIUECS K pa, OTHOCSILIMECS K |K CBOMCTBaM TBEP-
8 E‘ BaM TBEPABIX TENI. |CBOWCTBAaM TBEPIBIX | CBOMCTBAM TBEP- JIBIX TE.
TeI. JIBIX TEIL.

B koHIIe ypoka paboure THCTKH COOUPAIOTCS U H00ABISIOTCS B MOPT(OIHO yUAMIHXCSL.

Ypox 61 / Tema: PEHHIEHUSA 3AJAYN

Ha ypoxe pemarorcst 3amaun 6.11 + 6.12 u 6.20 < 6.28 u3 O1oka 3aaHnil K JaHHOH
IJIaBe, WIM 3aJaHus, COOTBETCTBYIOIIUE TEME M3 OaHKa TECTOB (CIEHHAIbHBIA BBITYCK
)KypHana AoutypueHt, 2001; TeCTOBbIC KHIKKH MO KIIaccam).
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MABA 7
OCHOBBI TEPMOAUHAMMKU

IHOACTAHIAPTEI, PEAJIM3YEMBIE B I'JTABE

1.1.1. KomMmeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHNYECKUX H TETIOBBIX SIBJIC-
HUH.

1.1.3. OOBSICHACT COOTHOIICHUS MEKAY BETMINHAMHE, XaPaKTSPUIYIOIUMH MEXaHUIEC-
KO€ U TEIIOBOE JABMUKEHHE.

2.2.1. OueHuBaeT poJib B3aUMOJICHCTBUS MEXKITy TEJIaMH M UX YaCTHIIAMH B CBSI3aHHBIX
CUCTEMaXx MPUPOJIBL.

3.1.2. OmpezensieT 3aBUCUMOCTh MEXKIY (M3MYECKUMH BEIMYMHAMH, XapaKTepU3yI0-
IIMMU MEXaHUYECKUE U TEIUIOBBIC SIBICHUSI.

OBIIEE KOJIMYECTBO YACOB I10 I'JTABE: 4 yaca
MAJIOE CYMMATUBHOE OHEHMBAHMUE: 1 vac
OBOBILAOIIMI [TOBTOP I10 YYEFHOMY T'OJ1Y: 1 uac
BOJIBIIIOE CYMMATHUBHOE OLIEHVBAHUE: 1 yac
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Ypox 62/Tema: 7.1. TEPMOANHAMMNYECKAS CUCTEMA.
BHYTPEHHAA DOHEPT U

1.1.1. KoMMeHTHpYET 3aKOHBI M 3aKOHOMEPHOCTH MEXaHUYECKUX
Y TEIUIOBBIX SIBJICHUM.

1.1.3. OOBsICHSIET B3aUMOCBSI3b MEXIy BEIMYMHAMH, XapaKTepH-
3YIOIIMMH MEXaHHUYECKOE U TEIUIOBOE JABHKECHHUE.

2.2.1. OueHuBaeT ponb B3aUMOJECHUCTBUS MEXIy TEIaMHU MU HX
YaCTHIIAMH B CBS3aHHBIX CHCTEMax IPHPOJIBL.

3.1.2. Ompenenser 3aBUCHMOCTb MEXKAY (U3UUICCKAMH BEIHYH-
HaMH, XapaKTEePHU3YIONIMMI MEXaHMYECKIE U TEIUIOBBIC SIBICHUSI.

Hoacranaaprsl

e OIM4aeT TepMOANHAMUYECKYIO CUCTEMY OT IPYTUX (U3MYECKUX
CHCTEM.
o KOMMEHTHPYET BHYTPEHHIOO SHEPTHIO KaK (YHKITHIO COCTOSHHS
PE3YJIBTATBI  TepMoauHaMUYECKOW CUCTEMBI.
Oﬁyqeﬂl/lﬂ L] HpOBOI[I/IT OIIBITBI, OTHOCAIIUECCS K CHOCO6aM N3MCHCHUSA BHYT-
PEHHEW SHEPTUH TEPMOIUHAMHYCCKON CHCTEMBI.
o COCTaBIISIET M PeIIacT 3a/1a41 Pa3InuHOro XapaKkTepa, OTHOCS-
IIFecs K CIIoco0aM M3MEHECHHSI BHYTPCHHEH SHEPTHH.

MoTHBaIMss MOKET OBITh CO3/IaHa OMNPENEIICHHEM CKPBITHIX CJIIOB Ha OCHOBE KJIIOUE-
BbIX. [Ipn ATOM yuHTBIBaeTCs, YTO y4aliuecst y>K€ 3HaKOMBI C TEIUIOBBIMH SIBICHUSIMH U3
kypcoB ®@usuku u Iloznanusa mupa 8 -ro kimacca. Co3naHUEM MEXIIPEIMETHON U BHYTPH-
MIPEAAMETHONW MHTETPAIMIO OCYIIECTBISIETCS] JMarHOCTHYeCcKoe oneHnBanue. [IpuBenénnbie
HIDKE BOMNPOCHI, 03BYYEHHBIC YUUTEIEM WM WIUTIOCTPUPOBAHHBIC Ha JIOCKE, TIOMOTYT Ha-
MIPAaBUTH BHUMAaHNE YYaIIUXCs HA HCCIIELyeMbIe TPOOIEMBI:

e [IpuBenuTe MpUMEpHI TETUIOBBIX SIBICHUH.

e YTO MBI HOAPa3yMEBAEM I10]] TOHATHEM «BHYTPEHHSISI SHEPTHS»?

e Kakmmu cmocobamMu MOYKHO M3MEHUTH BHYTPEHHIOIO SHEPTHIO?

¢ Yt0 Takoe TeruooomMeH?

B knaccax ¢ TeXHMYECKHM OCHAILIEHUEM OOCYJICHHs] MOYHO IPOBECTH Ha MPOrpamme
Activinspire ¢ UCHOB30BaHUEM (DYHKIUH «KOHTCHHEP». YUalllMecsl BBHICKA3bIBAIOT CBOU
TIPEATION0KEHHS U ITOCTENIEHHO (POPMHUPYETCS HCCIIeI0BATEIbCKUI BOIPOC.

HccenenoBarennckuii Bonpoc: Om ueeo 3a8uUcum 6HympeHnHss dHepeusl Cucmemvl mejl
u eé uzmenenue?

VYuamuecs: pactpeaesioTcst o rpynnaM W BBITIONHSIIOT UCCIEA0BAHNE, JaHHOE B 0J10-
ke B «3a cuér yero n3MeHmnacy BHyTpeHHs dHEprus?». pn obcyskaennn nccae oBaHus
MOYHO O0OPaTHTHCS K yHaIIUMCsI C TAKAM BOTIPOCOM:

— Ilouemy nanug 3 — 4 cm cnupma 6 mpyoxy, Heo6x00umo nodoxcoams 1 — 2 MuHymuol u
MOILKO NOMOM 3aKpuimb e€ npooxou? Ilouemy Henv3a 3akpoims mpyoxKy cpaszy?

Omeem. B meuenue 1 — 2 munym 8 inpyoke 00pazyiomcs napvl pmymu U ux Haiudue
obecneyusaem bvicmpoe goseopanuenpu mpenuu. Eciu sxce mpyoKy 3akpvims cpazy, napol
pmymu He 00pazylomcs u npu MpeHuu 60320panie Ui npouUcxooum ¢ 0no30anuem, Ui 60-
obwe ne npoucxooum.

Mudpghepenyuposannoe odyuenue. Yuawumcs ¢ HUSKUMU pe3yTbmamamu 00yyeHus u
VUAUUMCSL ¢ 02PAHUUCHHBIMIU DUIUYECKUMU BO3MOACHOCTAMU MOJICHO OaMb 3A0aHUe KOM-
MEHMUPOBAM b UX HAONIOOCHUSL.
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N3-3a Gompimoro o66éMa yueOHOTO MaTepHana 3Tana «oOMeHa HH(opMaIiei» Ieneco-
00pa3HO OCYIIECTBUTh METOJJOM HHTEPBBIO, KOTOPOE MOKHO OXBATHTBH BOIIPOCAMHU:
— Ymo umerom 8 8udy, Ko2oa 2o8opam «cucmema mei»?
Cpazy nocne 3mo2o 0aomcsi KOpomrue ce0eHus 0 NOHAMUU «MepMOOUHAMUYECKAS
cucmemay.
— UYmo nazvisarom enympenmuell snepeueil?
— U3 Kaxux cocmasnaowux ckiaovléaemcs 6HympenHsis JHepeus?
Ilocne omeemos yuauuxcs UINIOCMpupyemcs npuge0éHnas Huxce madbauya:

[ BHYTPEHHA OHEPT' A ]
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3amem oaromces ceederus 0 6HympeHHetl SHepeuu 00HOAMOMHO20 UOAIbHO20 2d3d, Bbl-
6ooumcst ghopmyna 3axkoua J[oicoyis npu akmueHbIM YUACMUU V4auuxcs (CM.: Y4eOHUK,
¢opmyna 7.1).

— Kaxumu cnocobamu MOMCHO USMEHUMb GHYMPEHHION dHEPeUI0?

THocne omeemos yuawuxcsi uinOCmMpupyemcs NPUGeOEHHAs Hudce madauyd, yice us-
B8ECMHAsL UM U3 KYPCA 7-20 KIACCA:

| CrnocoObl H3MEHEHHS BHYTPEHHEH SHEeprUn I

Cosepluenue Tennonepenaua
paGoTbl (TennooOmeH)
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Mamemamuueckumu SvipagiceHusiiu 0OOCHOBHIGACTNCS PABCHCNGO UMEHEHUS GHYM-
PeHHell SHepeul cucmembvl 8 HPOYECCax NiAeIeHUs U KPUCMALIU3Ayuu, napooopazoeanus u
KOHOEHCAyuy, KOAUYeCmey Meniombl, HOAYYeHHOMY (Ulu OMOAHHOMY) CUCEMOU (CM.:
yuebHux, opmynvt 7.4 —7.6).

3anucvieaemcs opmyna, ceA36I6AIOWAS USMEHEHIE GHYMPEHHEN dHepeUU 0OHOAMOM-
HO20 UOCAbHO20 2A3A C USMEHEHUECM €20 MeMNepamypol.

Veenutienue u ymenviuenue eHympennell snepaui mepmMoOUHAMUYecKoll Cucmembl 3d
CUCM COBEPUICHUS MEXAHUYCCKOU PABOMBL KOMMEHMUPYEMcst (popmyoil.
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Csedenusi 0 pabome 2a3a HAO BHEWHUMY CUNAMU ULU PADOMe BHEUHUX CUTL HAO 2A30M
MOJCHO NPOOEMOHCIPUPOBATL C NOMOWDBIO CAANOA O CHCAMUU U PACWUPEHUU 2a3d NOO
nopwnem. Pasencmeo pabomul easa npu u306apHom pacuiupeHuy npou3ee0eHuio 0aeneHus
2a3a Ha npupocm ezo 00véma ¢ 1E2KOCMbIO KOMMEHIMUPYEMCs HA OCHO8E MATNEPUANO8 U3
on0Kka « Yenyonéunolii mamepuany.

Ha cnenyromieM srare BBINOJHSETCS HccienoBanue «B kakom mpoliecce BHYTPEHHSS
9HEprust u3MeHsieTcs: 0obie?» n3 6Jaoka D yueOHuka.

3aoaua: Ha ouacpamme p — V noxazanvl npoyeccvl nepexooa mepmoouHamuieckoll
cucmemvl uz cocmosanusi M 6 cocmosmue N. B kakom uz npoyec-
€08 U3MeHeHue sHympennel suepeuu cucmemvl bonvue? B ka-
KOM npoyecce cogepuiennas paboma bonvuie?

Omeem: Bo ecex npoyeccax nepexooa cucmemvl U3 cocmos- .
Hust M 6 cocmosinue N Ha ouazpamme p - V usmenenue eHympen-
Hell SHepeuu Oyoem oounaxkosvim. Paboma eaza 6 amux npoyec-
€ax yucieHHo pasHa niowjaou Queypsl, aedxcaujeli noo epagu-
koM. Tlosmomy bonvuias paboma cogepuiaemes 8 mMom npoyec-
ce, noo epaghuxom Komopou obpazyemcs Oorbuias nAowadsb. B
Hawem cayiae smo npoyecc 1 — 2.

IMpensaraemple TadIMIBI U cXeMbl. MOXHO J1aTh TPyINaM 3aJaHue MOCTPOUTh KapTy
TIOHATHS «BHYTpeHHsIs1 SHEpTUs».

3ananus, npuBenEHHbIC B 0s10Ke F, ciryxaT camocTosTelbHOMY 0000IIEHHIO yYaluMu-
Csl OCHOBHBIX MaTepHalioB, ¢ KOTOPHIMHA OHHM O3HAaKOMMWJIMCH Ha MPOTSHKEHUH BCETO YpOKa.
B knaccax ¢ TEXHHYECKUM OCHAICHUEM 33JIaHHe MOXKET OBITh BBIOJHECHO B MHTEPAKTHB-
HOW opme omHOU W3 mporpamm  Activinspire, Mimio, Power Point. [Ipu aTom ydammecs
CBOOOJTHO BBIMOJHAIOT 331aHMs Ha DIICKTPOHHOM Jocke. J[is IpoBepKH OTBETOB Lienec000-
Pa3HO BOCIIOIB30BAThCS (PYHKIMEH CEKPETHOCTH.

Dnexmponnsle pecypcol:

1. https://'www.youtube.com/watch?v=40j85jZpyy0&list=PLCZNgWHIAQFsB _
OnbsYH-RFRAIn

2. https://www.youtube.com/watch?v=_12Xb1GImrM&list=PLCZNgWHiAQFt NtjGPhiA
ccib94Q8SQ7uls

3. https://www.youtube.com/watch?v=cFDgNCuldns

OuenuBanne. CTENeHb JOCTIKCHUS LIEIH OO0YYEHHMS MOXKHO YCTAHOBHTH Ha OCHOBE
NPUBEASHHBIX HIKE KPUTEPHEB.

hcT6KY

Kp. I ypoBenn IT ypoBenn III ypoBens 1V ypoBenn
& Herepho otnuuaer | Jlomyckas omu0Oku, | B ocHoBHOM, BepHO | Bepto, oTiinyaer
% °S |TepMOAMHAMMYC- | OTIMYACT TEPMOHU- |OTIMUACT TEPMOJIH- | TEPMOINHAMHYC-
@ Z |CKyIO CHCTEMY OT |HAMHYECKYIO CHC- | HAMHYECKYIO CHC- | CKYIO CHCTEMY OT
% 5 apyrux ¢uznde- TeMy OT APYTHX TeMY OT APYrux apyrux ¢uznde-
© & |CKHX CHCTEM. (bu3HYeCKNX CHC- | BHIOB (DM3MYECKUX |CKHX CHCTEM.
> TEM. CHCTEM.
2 |Hesepuo kommen- |C momomisio yun- - | B ocHoBHOM BepHO | BepHO KOMMEHTH-
E TUPYET BHYTPEH- | TeJsi KOMMEHTHPY- | KOMMEHTUPYET pyeT BHYTPEHHIOIO
8 |HIOIO BHEPIHUIO KaK | €T BHYTPEHHIOIO BHYTPEHHIOIO JHEP- | SHEPTHUIO KaK
E | QyHKIMIO COCTOS- | DHEPTHIO KaK THIO KaK QYHKITHIO | (QYHKIIHIO COCTOS-
§ HUSI TEPMOANHAMU- | (DYHKIIMIO COCTOSI- | COCTOSTHMS TEPMO- | HUSI TEPMOJHMHAMH-
E YCCKOHN CUCTCMBI. HUs Te“pMO)II/IHaMI/I- JUHAMHUYCCKON YCCKOU CUCTCMBEI.
4 YECKOW CHCTEMBI. | CHCTEMBI.
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Hesepuo npoBoaut | C momomnipio yan- | B ocHoBHOM BepHO | BepHo mpoBogut
o |OIBITBI, OTHOCS- TeNs MPOBOJUT IIPOBOJUT OIBITHI, | OMBITBL, OTHOCS-
5 | mmecs k cnocobam | OMBITHI, OTHOCS- OTHOCSIIIIUECS K IIMeCst K Criocodam
% N3MCHCHUSA BHYT- Iuecsa K CHOCO6aM CHOCO6aM U3MCHC- | M3MCHCHUSA BHYT-
E pPEHHEl dHepruu U3MCEHEHUS BHYT- | HMsI BHYTPCHHEH PEHHEl dHepruu
l__Q:« Tepl\:[OJj[I/IHaMI/IlIe- PEHHEN dHepruu DHEPTrUH TeleOJj[I/I- Tepl\:[OJj[I/IHaMI/IlIe-
CKOM CUCTEMBI. TEPMOAMHAMMYE- |HAMHUYECKON CUCTE- | CKOM CUCTEMBI.
CKOI CUCTEMBL. MBI
Hesepno cocrans- | C momomisto yunrte- | B ocHoBHOM BepHO |BepHo cocraBmsier
= 5 |eT u pemraer 3aja- |Jisl COCTABJISIET U Pe- | COCTABJISET U Pe- | M PEIIAcT 3a/1a4u
E % YM pa3NUYHOTO Xa- |IIAeT 33/1a4y pa3-  |IIaeT 33Ja4M pa3- |pa3sauMYHOroO Xapak-
O o |pakrepa, OTHOCS-  |JIMYHOTO XapaKTepa, |IMYHOTO XapaKTe- | Tepa, OTHOCAIIMECS
& E |muecs K crioco0aM | OTHOCSIIMECS K CIO- | pa, OTHOCSIIMECS K | K CIIOCO0aM H3Me-
g E W3MEHEHHS BHYT- |co0aM M3MEHEHUsI | CHoco0aM M3MEHe- |HEHHsI BHYTpeHHEH
O & |peHHel DHEPTUU. | BHYTPEHHEM SHEP- | HUSL BHYTPEHHEH SHEPruu.
T'UH. OHCPI'Un.

B koHIIe ypoka pabouue JIMCTKH COOMPAIOTCS U JOOABJISIOTCS B IOPT(OINO yUHAITHXCS.

Ypox 63/Tema: 7.2. HEPBBIA 3AKOH TEPMOJINHAMUKH

1.1.1. KoMMeHTHPYET 3aKOHBI U 3aKOHOMEPHOCTH MEXaHUYECKHUX
1 TEIUIOBBIX SIBJICHUH.
1.1.3. OOBsICHAET B3aUMOCBS3b MEXIy BEIHMYMHAMH, XapaKTEpH-

SYIOIIUMHU MEXaHNIECKOE U TEIUIOBOC NBUKCHHUEC.

HoacrangapTsl

PE3YJIbTATBI
o0y4eHunst

2.2.1. OneHuBaeT poib B3aUMOICHCTBUS MEXIY TEIaMU W HX
YJaCcTUIIaMU B CBA3AHHBIX CUCTECMaAX HpI/IpO}:[I)I.

3.1.2. Ompezensier 3aBUCHUMOCTb MEXIY (HM3NYECKUMH BEIHYH-~
HaMu, XapaKTepI/ISyIOH_II/IMI/I MCXAHUYCCKHUEC U TCIINIOBBIC SBJICHUA.

e OOBSICHSCT TEPBbIM 3aKOH TEPMOAMHAMHUKHN KaK 3aKOH COXpPaHE-
HUsI 9HEPTUH AJIsI TETIJIOBBIX MPOLIECCOB.

o [IpuMeHseT MepBbIii 3aKOH TEPMOAWHAMUKU K PA3IUHIHBIM HPO-
eccam.

o KOMMEHTHpYET HEBO3MOKHOCTH CO3[aHMs «BEYHOTO JABHUIATE/Is
TIEPBOTO POJay.

o CoCTaBIIsIeT 1 PelIaeT 3a/1a4n Pa3IudyHOr0 XapaKkTepa, CBI3aHHbIC

C MEPBbIM 3aKOHOM TEPMOJMHAMUKH 1 €r0 MPUMEHEHHEM K Pa3iIny-
HBIM ITPOIIECCaM.

MotuBamyss MOXeT OBITh OCYIIECTBIEHA Ha OCHOBE HCTOPHYECKHX MAaTepHAIOB O
“perpetuum mobile” 1 COOTBETCTBYIOIINX BOIIPOCOB 13 yuebHuKa. [Ipn 3ToM MOXKHO TIpo-
JIEMOHCTPUPOBATh CIANIBI C. H300PaXKEHUAMU PASHBIX perpetuum mobile, IpeIOKEHHBIX
pa3MUHBIMH YYEHBIMH B pazHble d1oxu. OOCyXkIeHne BOIPOCOB, COMPOBOXKIAIONINE HX
MIPEATIONI0KEHHS yHaIUXCsl TOCTENCHHO (POPMHUPYIOT HCCIIEI0BATENLCKHI BOMPOC.

UcciiegoBaTesibekuii BOIPOC: Bo3MOXCHO qu cO30anue Mawunsl, 6e4Ho pabomaiouell
be3 soccmanosnenus nomepsHHOU SHepauu?

VYuammecs fessiTcst H2 4 — 5 TPy, B KOTOPBIX BBITIOJHSIOT SKCIIEPIMEHTATBHOE HCCIIEIIO-
BaHue «MOoXKEeT JIM COBEpIIAThCS HelpepbiBHas paboTa 6e3 IMOCTYIUICHHH SHEPrHu M3BHE?».
IlpuGop [t 9TOrO" HCCIEOBAaHU MOXKHO HM3TOTOBHTH HAJCBAHMEM Ha KOHIIBI PE3MHOBOI
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TpyOKH y3KOH M IIMPOKOH BOPOHKH. YHUaIHECs CTAHOBSTCS CBHICTEISIMH TOTO, YTO SKCIIEPH-
MEHT Ha€T pe3ysbTaT, MPOTHBOIOIOKHBIA OKHIAEMOMY W H300pakeHHOMY B ydeOHHKe. B
TMPOLIECCe MCCIIEIOBAHMS U €ro 00CYKICHMS JISNA0T CIIEYIONIee «OTKPBITHE»: HEBO3MOYKHO
M3rOTOBUTH MAILIMHY, KOTOpasi Oy/ieT Be4HO paboTarh, Oyay4n pa3 mymieHa B xon! Eciu Obl Ta-
KYI0 MAIlIMHY MO>KHO OBLIIO M3TOTOBHUTH, TO HAPYILHJICS Obl ()yHAaMEHTAIbHBIN 3aKOH TPUPOBI
— 3aKOH COXPAaHEHHMS DHEPTHH.

Mudgpghepenyuposannoe obyuenue. Yuawuecs ¢ HUSKUMU Pe3YIbMamamy 0OyYeHus u
yuawuecs ¢ 02paHUYeHHbIMU QUIUYECKUMU BOZMONCHOCAMU YYACMEYIOm 6 pabome Hao
cxXemoll U 8 00CYHCOeHUSX.

Ha credyrowem smane 2pynnol noayuaiom 3a0aHue: 03HAKOMUSUUCH C MAMEPUAIAMU
onoka «Ilepgulil 3aKOH MEPMOOUHAMUKIY, NOO2OMOBUNMb NPE3eHMAYUIO.

B npoyecce o6cyarcoenus npezenmayuii 0opawaiom HUMAHUE YHauuxcst Ha mo, Ymo GHyni-
DEHHAS FHEPRUSL MEPMOOUHAMUYECKOU CUCTEMbI MONCEM USMEHUMbCS U NOO Oeliceuem 6Hell-
HUX 6030elicmeull (Hazpesanue, cocamue 2asd u m.o.), m.e. pabomotl 6HeWHUX CUL, U 6 NPpoyec-
ce mennoobmena ¢ menamu, He 6XO0SIUUMU 8 CUCEMY. Dmom npoyecc Haxooum c6o0é€ ompa-
JHCEHUE 8 KOIUUECMBEHHOM 8bIPANCEHUU NEPBO2O 3AKOHA MEPMOOUHAMUKLL

Hamcarte dopmyiy

Jns konkpemuzayuu npumenenus nepeoco 3aKoHa MepMoOUHAMUKY PACCMAMPUBAION -
cs pasauunslie meniogvle npoyeccol. Ommeuaemes, 4mo npu U30MepmMuiecKkom pacuupe-
HUU 2a3d e20 memMnepamypa 0Cmaémcs Heu3MeHHOU, C1e008ameibHO, CPEOHss KuHemuie-
CKAsl SHepeUsi MOJIeKYl He MEeHAEeMCs, d MO0 3HAYUM, Ymo UsMeHeHue 8HympeHHel SHep2un
cucmemsl pasro nyno: AU = 0.

T'a3 nonyuaem om nazpesamens onpedenennoe Koaudecmeo meniomol Q u cogepuiaem
pabomy A' npomue enewinux cui. M3 nepsoeo 3akona mepmoounamuxu noayuaem Q = A'.
Ipu uzomepmudeckom cocamuu 2aza 6HewHUe CUIbL COBEPULAIOM NOLOHCUMETLHYIO PAOO-
my, a eaz omoaém 6HeWHUM Melam OnpedeieHHoe Koauiecmeo meniomot Q.

Ipu uzobapnom cocamuu memnepamypa eaza nonusicaemcs (AU < 0), enewnue cunvl
COBEPUAION NONOACUMETLHYIO pabomy, 2a3 0moaém OKpYICAIOUWUM MeLaAM ONpedeneHHOe
koauyecmeo meniomor Q: AU= @y + A.
30ecy O, — Konuuecmeo meniomel, OMOAHHOE 2A30M NPU NOCMOAHHOM OABNEHUU.

Ipu usobapnom e pacwupenuu 2asa 6 pesyivmame NOCMYNJIeHUs KOIUYECMEd men-
JIOMbl OM Hazpesamens memnepamypa 2aza u e2o eHympennsas snepaus pacniym (AU > 0),
BHewH e cunbl cosepuiaiom ompuyamenviyio pabomy: AU = Q,- A— Q= AU A.

Ipu uzoxopnom nazpesanuu 2asza e2o 00vbEM He MEHAEMCA, NOIMOMY 6Heulle CUIbl He
cosepwatom pabomy nao num: A = 0. Buympennss suepeus cucmenmvl yseauuusaemcs 3a
Cuém KoauHeCcmed menyiomvl, ROCmynaiowezo 6 cucmemy usene: AU="Qp:

Ipennaraempie Ta0JUIBI U cXeMBbl. [ pynmmbl MOTYT IMOJYYUTH 3aJaHAE COCTAaBUTH
KapTy moHATHS «[IepBbIil 3aKOH TEPMOIHMHAMUKI .

Ha srane «TBopueckoe mpUMEHEHHE) pelracTcs MpUBeEHHAS 3a/1a9a.

3aoaua: Ob6vEM 00HOAMOMHO20 UOEQIBHO2O 26434 OUHHOU MACChl, 0d8lieHUue KOMopo2o
pasno 2-1051a, usobapno yeenuuunca na AV=0,5 m"°. Onpedenume uzmenenue guympen-
Hell oHep2uU 2a3a U NOJYYeHHOe UM KOJAUYecmao meniomol 8 SMoM npoyecce.

Jlano Penienne Briuucnenue
p = 2-10°/1a = constay|Q, = AU A AU =1,5-2-10%-0,50oc =
m = const AU =1,5A"= 1,5pAV |= 1,5 10°orc.
AV = 0,50° _ AU 1,5+ 10> o .
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Brmonaenue 3aganus u3 010ka F ciryXut caMmocTosiTeTbHOMY 0000IICHNIO YIalIiMH-
Csl OCHOBHBIX 3HAHUIL, IOJMYYEHHBIX Ha NPOTsHKeHHH ypoka. Ha stame «Uto BB y3Hamu?»
ydamuecsa aHaJIU3UPYIOT MOHATHA U TTOJIOKCHUA, NAaHHLIC B pa60l11/1x JIMCTKax.

DJIeKTPOHHBbIE Pecypchl.
https://www.youtube.com/watch?v=fQQ8 PDAdfI

OIIeHI/IBaHl/Ie. CrereHn JOCTHUKCHUS LCIIN O6yq€HI/I$I MOJKET OBITh
HOBC HpI/IBCI[éHHLIX HWKC KPUTCPHUCB.

YCTaHOBJICHA Ha OC-

Kp.

I ypoBens

II ypoBeHsn

III ypoBens

IV ypoBenn

OO0BsIcHEHNE

HesepHo o0bsicHsI-
€T NEPBbII 3aKOH
TEPMOJIMHAMUKHU
KaK 3aKOH COXpaHe-
HUS SHEPTUU IS
TEIUIOBBIX MPOLIEC-
COB.

C moMoIneko yuu-
TeJIst 0ObSICHSET
HIEPBBIN 3aKOH TEP-
MOJIMHAMUKH KaK
3aKOH COXPaHEHUs
SHEPTHUH IS Tell-
JIOBBIX ITPOIIECCOB.

B ocHoBHOM BepHO
OOBSICHSICT TIEPBBII
3aKOH TePMOANHA-
MUKHU KaK 3aKOH CO-
XpaHEeHUs DHEPTUU
JUTS TETIOBBIX TIPO-
I[ECCOB.

BepHo o0bsicHsieT
HIEPBBIN 3aKOH TEP-
MOJMHAMUKH KaK
3aKOH COXpPaHEHUs
SHEpPruu AJs Tel-
JIOBBIX IPOLIECCOB.

[Ipumenenue

Hesepno npumens-
€T NIePBBII 3aKOH
TEPMOJMHAMUKH K
Pa3IUYHBIM MPO-
eccam.

C moMOIIBI0 y4u-
TeJisl PUMEHSIET
NIEPBBIN 3aKOH TEP-
MOJMHAMHKHU K
Pa3IUYHBIM IIPO-
meccam.

B ocHOBHOM BepHO
MIPUMEHSET IePBBII
3aKOH TEPMOJNHA-
MHKH K PA3ITHYHBIM
IIpoIIeccaM.

Bepno npumensier
TIEpPBBII 3aKOH Tep-
MOJMHAMUKHU K
Pa3IUYHBIM IPO-
Ieccam.

KommenTtupo-
BaHUC

HeBepHo kommeH-
TUPYET HEBO3MOXK-
HOCTb CO3/JJaHus
BEYHOIO JIBUTATEIIS
IIEPBOI0 pOAa.

C moMoIeko yuu-
TeJisi KOMMEHTHPY-
€T HEBO3MOYKHOCTh
CO3/JJaHUS BEYHOTO
JIBUTATEIs TIEPBOTO
poza.

B ocnoBHOM BepHO
KOMMEHTHUPYET He-
BO3MOYHOCTb CO3-
JIaHWSI BEYHOTO
JIBUTaTesIsl IEPBOTO
poxa.

Bepno kommeHnTH-
pyeT HEBO3MOXK-
HOCTb CO3JIaHHsI
BEYHOTO JIBUTaTEeIsI
MEePBOTO poja.

CocTaBiieHHE U
peIlIcHHE 3a1a9u

Hesepno coctais-
eT U pelaeT 3aja-
M PA3TMIHOTO Xa-
paxtepa, OTHOCS-
LIHECS] K IEPBOMY
3aKOHY TEPMOJIMHA-
MUKH U €TI0 MPUME-
HEHHIO K Pa3Iny-
HBIM IPOLIECCAM.

C noMoIIbI0 yuu-
TeIsl COCTABIISCT U
penraer 3axaun
Pa3IMYHOTO XapaK-
Tepa, OTHOCSIIHECS
K TIEPBOMY 3aKOHY
TEPMOJUHAMUKHU U
€ro MPUMEHEHHIO K
Pa3IMYHBIM IIPO-
1eccaM.

B ocHOBHOM BepHO
COCTaBIISIET U pe-
nIaeT 3a7a4u pas-
JINYHOTO XapaKTe-
pa, OTHOCAIHECH K
NIEPBOMY 3aKOHY
TEPMOAUHAMUKH 1
€ro NMPUMEHEHUIO K
Pa3TMIHBIM TIPO-

neccaM.

Bepuo cocrasisier
U pelnaeT 3a1a4u
Pa3IUYHOrO XapaK-
Tepa, OTHOCIIHECs
K IICPBOMY 3aKOHY
TEPMOMHAMUKHI U
ero MPUMCHCHIO K
PAa3JIMYHBIM IIPO-
eccam.

B koHIie ypoka pabouue TUCTKH COOUPAIOTCS 1 TOOABISOTCS B TOPT(OIHAO yIAIITHXCS.
Jomamnee 3aganue. [IpoexTt. M3roroBHTH BeuHblil JIBUTATEIb, UCIIOIB30BaB BUIEOMa-
TEpUaIbl 10 HUHTEPHET ajpecy: https://www.youtube.com/watch?v=xGhS8-r4zcBM.
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Vpok 64 / Tema: 7.3. BTOPOM 3AKOH TEPMOJNHAMMUKH.
INPUHIOUII PABOTBI TEIIVIOBBIX IBUT'ATEJIEN

1.1.1. KomMMeHTHpyeT 3aKOHBI M 3aKOHOMEPHOCTH MeXaHHYeC-

KHX Y TEIUIOBBIX SBJICHUM.

1.1.3. OOBsCHSIET B3aMMOCBSI3b MEXY BEIMUUHAMHE, XapaKTepH-

3YIOIIMMH MEXaHHUYECKOE 1 TEIUIOBOE JABHKEHHUE.
MoacTangapThl 2.2.1. OneHuBaeT poyib B3aUMOJACUCTBUS MEXIY TellaMd U HX

YaCTHIIAMH B CBSI3aHHBIX CHCTEMax IPHPOJIBL.

3.1.2. OmpenensieT 3aBUCUMOCTh MEXy (PM3NIECKUMH BEITNIH-

HaMH, XapaKTEPHU3YIONIMMI MEXaHMYECKIE 1 TEIUIOBHIC SIBIIE-

HUSL.

e OOBSCHSIET 3aKOHOMEPHOCTh HAMPABICHHOCTH TEIUIOBBIX MPO-

I[ECCOB BTOPHIM 3aKOHOM TEPMOTUHAMUKH.

o KoMMEHTHpPYET T0Ka3aTeIbCTBO HEOOPATUMOCTH PEaTbHBIX
PE3YJIBTATHBI MIPOLIECCOB MPUPOIbI BTOPHIM 3aKOHOM TEPMOAMHAMUKH.
o0yueHust o CXeMaTHYECKH OTHCHIBACT IPUHIIHIT PAOOTHI TCIIOBBIX JIBUTA-

TeNei U XOJIOAMIBHBIX YCTAHOBOK.

e CoCTaBIIsIeT U pemIaeT 3a/1a4i pa3InuyHOro XapaKrepa, OTHOCS-

IIHeCs KO BTOPOMY 3aKOHY TEPMOJHHAMUKH U €r0 MPUMCHEHHIO.

MoTtuBarust MOXKET OBITh OCYIIECTBIICHA C TOMOIIBIO CBEJICHHUN, TPUBEICHHBIX B y4eO-
HUKE U COOTBETCTBYIOIIUM HMHTEPBBIO (0JI0K A). Bompockl MOXHO KOHKPETU3UPOBATh, Ha-
puUMep:

— Kakue u3 HaOMI0aeMbIX B JKU3HU (PU3MYECKUX SBICHHNA MOTYT OBITH IIPUMEPOM Ca-
MOITPOM3BOJILHO OOPATUMBIX SIBICHUI?

— OmpoBepraioT i Apyr Apyra yrBepxaeHus: «[IpupogHbIM SIBICHUAM TPHUCYIIA Tie-
puoandHOCThY U «IIpupojHbIe sIBIICHUST 00JaIAl0T HANPABICHHOCTHIO»? UeM oTiruaercs
CYIIHOCTb ATHX YTBEPKICHUN?

— MoskHO J11 3apaHee OnpeesITh HApaBJIeHNE TeIUIOBBIX MPOoIeccoB? MoryT Jin Ter-
JIOBBIC TPOLIECCHI CaMOIIPOM3BOJBLHO U3MEHUTh CBOE peanbHOe HampasicHue? [IpuBemgure
MIPUMEPBI.

BbIIBUHYTHIC yUYAIIUMUCS TPEIONI0KEHUS 0000IIAI0TCs, CaMble HHTEPECHBIC OTMCUa-
I0TCs Ha JocKe. McclieqoBaTenbCKUME BOIIPOCAMHU MOTYT CTAaTh MOCICTHIE BOMPOCHI,

HccrenoBarenbckne BOMPOChl: MooicHo u onpedenums 3apaneé HanpasieHue menjio-
6bix npoyeccos? Mozym nu meniogvie npoyeccol CAMONPOU3BOIbHO UBMEHUMb C80E pedlb-
Hoe HanpagieHue?

VYuyaiuecss TpynnupyroTCs U BBITONHIIOT uceenosanne: «K kakoMmy BBIBOAY MOTYT
MIPUBECTH HaOIroaeMble SBICHUA?» (010K B). Yuanimecs HaOIIOIaI0T XOPOIIO W3BECTHOE
uM siBiieHre TUddy3un ¢ Apyroi TOUKH 3pEHUS, BBISCHSISI HEBO3MOKHOCTD €ro MPOTEKAHMs
B 00paTHOM HaIpaBIICHUH.

Hupppepenyuposannoe odyuenue. Yuawumes ¢ HUSKUMU Pe3YTbmamamu 00yueHus u
VUAUUMCSL ¢ OSPAHULEHHBIMU (PUSULECKUMU. 603MONCHOCHISIMU MONCHO NOPYHUMb KOMMEH-
muposamov HaAOIOOCHUSL.

Ha crepyroreM stame Tpymmbl HOJIYYarOT 3aJaHUC TOJATOTOBUTH U MPOBECTH OOMCH
CBCJICHUSIMU Ha OCHOBE MPHUBCACHHBIX B YICOHUKE MATCPHAIIOB.

Pexomendyemcesn. B kiaccax ¢ 8blcoKUMU pe3ylIbmamami 00yueHus: ¢ yeivio 00vbscHe-
HUSL Qu3ULecK020. CMbLCIG-APUHYUNG PAbOMbL MENJI08bIX d8Uueameell YerecooopasHo npu-
8eCmu HUMICECTIeOYIoWle C8eOeHUsl U NPOOEMOHCIMPUPOSAb U3EECMHbILL IKCNEPUMEHN.
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Coobwaemcsa, umo: a) pabouee meio cosepuiaen NOJOHCUMETbHYIO pADOMY, eciu Nno-
clle nonydeHus: Koauyecmeda menyionvl om Hazpesamens €20 00bEM Y8eIUdU8aemcss — OH
pacwupsiemcst. [losmomy 6 poau pabouezo meia ucnoawb3yiom 2az uii nap, 1e2ko yeeauyu-
sarowuil ceoul 00vém,; b) dns obecneuenus becnpepvisHOl pabomul Osueamels pabouee me-
JI0 NEpUOOUYecKy OONINHCHO ObIMb BO3EPAUEHO 8 NEPBOHAUANLHOE COCHIONHIE — OCYWECE-
JISLeMCS. YUKIAUHECKULL Npoyecc, ¢) 05l cOBePULEHUst NOONCUMENLHOL PADOMbL 8 3AMKHY-
mom yuxie Heobxooumo, umodwvl paboma, cosepulaemas um npu pacuuperuu, oviia O0oJb-
we pabomul, cosepuiaemoll npu cocamuu. Mo 3Havum, 4mo pacuupenue oowvéma paboye-

20 mena O0HCHO NPOUCXOO0UMsb npu OOIbULeM OAGIeHUU 1O
CDABHEHUIO CO CHCATNUEM.

p-1 Ipakmuueckoe npumenenue 3aMKHYMO20 YUKIA MONCEM
ObIMb  NPOOEMOHCMPUPOBAHO HA  OCHOBE MOOENUPOBAHUS
npUHYUNG pabomvl Menioso20 0GUAMeNs: OH COCIOUM U3
U - obpasnou cmexisHuot mpyoKu, HANOJIO8UHY 3aNOJHEH-
Hotl 6000t. OOHO KOJIeHO mpYOKU COCOUHEHO Npu NOMOWU
PE3UHOB020 WIAH2A ¢ MENTONPUEMHUKOM — MALEHbKOU KOJI-
botl, 8 Opyeoe KONEHO NOMewarm NoniaeoK ¢ (hiaxicKom
(puc.1). Eciu onycmumv menionpuemMHux 6 20psuyro 600y,
Mo 2az 6Hympu He2o, pacupsscsy, oKazvieaem O0aséleHue Ha
600y 6 NEPEOM KOJIEHE U YPOBEHb B00bL 8 INMOM KOJIeHe NOHU-

arcaemcesi. Yposeenv 600bl 60 6MOPOM KOJLEHe NOSIULACTCs — NONLABOK C (DIANCKOM NOOHU-

maemces gvlute. [Ipu onyckanuu menionpuemMHuUKa ¢ X0100Hyl0 800y NONAAGOK ONYCMUMCS
6HU3. DmMom npoyecc Modxcem MHO2OKPAMHO NOGMopsimucsi. Takum obpazom, 8 9mom onvl-
me Hazpesamenem ABNAEMCA 20pAYAs 800d, XOJOOUNLHUKOM — XOJNOOHAA 800d, paboO4um
menom — 8030yx ¢ menionpuemnuke. Ilpu nazpesanuu 8030yx noiyuaen onpeoeieHHoe Ko-
auvecmso menjomul Q1 U, pacuupsisce, cogepuiaem nonodxcumensviyio pabomy A. Ilpu ox-

JaxcoeHuu 86030yx omoaém onpeoeneHnoe Koauyecmeo meniomol Q) U COHCUMACMCSL, CO8ep-

was ompuyamenvuyio pabomy A,. Eciu 6 amom npoyecce noniasox oyoem ceszam ¢ Kd-

KUM-TUOO Nepedaiowum yCmpoucmeom, meniogol 08ueameib MONCen Co8epuiams noJo-

ACUMENLHYIO pabomy, Hanpumep, NOOHUMAMb 66EPX KAKOe-Tub0 meio, npusecmu 60’ 6pa-

weHue Koaeco u m.o.

Jugppepenyuposannoe odyuenue. Yuawumcs ¢ blCOKUMU PE3YIbMaAmamu 00 YeHus
daémcs 3a0anue, O3HAKOMUBUIUCH C MAMePUATAMU Y4eOHUKa u3 010xa «Venyoiénuvitl ma-
mepuany noo 3a20108kom «llpunyun pabomvi XOL0OUTHBIX YCMAHOBOKY, CPAGHUNbL U
NPUHYUN €20 pabombl ¢ NPUHYUROM pabonbl MENni08020 O8ULAMENSL.

Ha srane «TBopueckoe mpuMEHEHHNE» YJallhecs PeraoT 3aaaqy u3 biaoka D.

3aoaua: Tennosou osuecamenv noayuun om naepesamens 800 ke konuuecmea menio-
mol. Onpedenume noaesuylo pabomy mennio602o.06ueames, 3Hdas, Ymo oHa COCMmaegisem
40% ronuyecmaa meniomol, OMOAHHO20 XOLOOULLHUKY.

Jlano Pemenue n Berauciaenust
Q, = 800k = 8- 105Joc | Ar =01 — Q3
Af = (1 - 0!4)Q2 = OI6QZ Af
A AG N 0.6
Q2=0_f6 1,64 . 0,60, 0,6-8-10°7
) ) f — — ] 1 — ,0 " ) HC — . 5
A7 06 G4 =14 6 3 10° e

DJIeKTPOHHBIEC PecypPChI:
1._https://www.youtube:com/watch?v=f0Q8 PDAdfI
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OueHnuBaHue.

CreneHb JOCTHIXKCHHUSA 1 CIN

MPUBEIEHHBIX HIKE KPUTEPHUEB.

00y4eHHUsI yCTaHABIMBAECTCSI HA OCHOBE

Kp. I ypoBennb II ypoBens III ypoBennb IV ypoBennb
Hesepno o0bsicus- | C momorpio yun- | B ocHoBHOM BepHO | BepHO 00bsicHsieT
o |CT 3aKOHOMEpHO- |Teis O0OBSICHSIET OOBSICHSICT 3aKOHO- | 3aKOHOMEPHOCTh
E |CTb HampaBJIEHHO- |3aKOHOMEPHOCTh MEPHOCTb HalpaB- | HAMpPaBJIEHHOCTU
2 |CTH TEMIOBHIX NPO- | HAIPABIEHHOCTH | JIEHHOCTH TEILIO- | TEIIOBBIX IIPOLEC-
% IIECCOB BTOPBIM 3a- | TEIUIOBBIX IPOIIEC- |BBIX MPOIIECCOB COB BTOPBIM 3aKO-
8 KOHOM TEPMOJIFHA- | COB BTOPBIM 3aKO- |BTOPBIM 3aKOHOM | HOM T€PMOJIWHAMHU-
MHKH. HOM TEpMOJIUHAMU- | TPMOJAWHAMUKH. | KH.
KH.
o |HeBepHo kommen- |C momomisio yun- |B ocHoBHOM BepHO |BepHo KoMMeHTH-
E THUpPYET J0Kaza- TeJIst KOMMEHTHPY- | KOMMEHTHPYET JI0- |pYeT 10Ka3aTeIbCT-
2 | TeNbCTBO HeoOpa- |eT J0Ka3aTeIbCTBO |Ka3aTelIbCTBO HE- | BO HEOOPATHMOCTH
£ |TUMOCTH peajJbHBIX | HEOOPATUMOCTH pe- |00paTUMOCTHU pe- | pealbHbIX IpoLec-
E MIPOIIECCOB MPUPO- | ABHBIX MPOIECCOB | aTbHBIX MPOIIECCOB | COB MPHUPOJIBI BTO-
§ JIbI BTOPBIM 33aKO- | IPUPOJIBI BTOPBIM | IPUPOBI BTOPBIM | PbIM 3aKOHOM TEp-
S |HOM TepMOJIMHAMHU- | 3aKOHOM TEPMOJH- |3aKOHOM TEPMOJIU- | MOJUHAMUKH.
& KH. HaMHKHU. HaMHKU.
Cxematnuecku He- |C momomnibio yuu- |B ocHoBHOM BepHO |BepHo ommchiBaeT
o |BEPHO OIMCHIBAET |TEJs CXEMAaTUYECKHU | OUCHIBAET CXEMa- | CXEMATHYECKH
E  |npuHumun paGoThl | OMMCHIBAET HPUH- |THYECKM OPMHIMUI | HPUHIUI PAGOTHI
§ TEIUTOBBIX JIBUTATE- | IIUIT PAOOTHI TEIIO- | paOOTHI TETUIOBBIX | TETUIOBBIX JIBUTATE-
1o= JIEW U XOJIOAUIIb- BBIX JIBUTATEJIEH U | IBUTATENIEH U XO- |JIEH U XOJIOAUIIb-
HBIX YCTaHOBOK. XOJIOJMIBHBIX YC-  |JIOAWIBHBIX YCTa- |HBIX YCTAHOBOK.
TaHOBOK. HOBOK.
Hesepno coctans- | C momomnrsio yau- | B ocHoBHOM BepHO |BepHo cocraBmsier
= 5 |er m pemaer 3ama- | TeNs COCTABIAET M | COCTABIAET M pe- | pEIIacT 3a7aun
E % YU pa3UYHOTO Xa- |pelIaeT 3a1aun [IaeT 3a/1a4M pa3- | pa3InIHOro Xapak-
© o |pakrepa, OTHOCs-  |pPasIMYHOrO XapaK- |JIMYHOTO XapaKTe- |Tepa, OTHOCSIIMECH
E % LIUECS] KO BTOPOMY | T€pa, OTHOCSILUECS |pa, OTHOCAIIUECS | KO BTOPOMY 3aKOHY
2 5 |3aKOHY TEPMOJIMHA- | KO BTOPOMY 3aKOHY | KO BTOPOMY 3aKOHY | TEPMOIMHAMUKH U
O &, |MHUKH U €ro IpuMe- | TEPMOJMHAMUKU U | TEPMOJMHAMMKHA U | €F0 NPUMEHEHHMIO.

HCHHUIO.

€TI0 HPUMCHCHHIO.

Cro MpuMCEHCHUIO.

Ypok 65/ Tema: PEIHHEHNUA 3AJAYN

B kon11e ypoka paboune JIUCTKHA COOMPAIOTCS M JOOABIAIOTCS B OPTQOINO yHAITHXCS.

Ha ypoxe pemratorcs 3amauun 7.1 + 7.10 u3 Oiioka 3amgaHuii, OTHOCSIINXCA K Pa3fely,

WK 3aaHusI 13 OaHKa TeCTOB (CICHUANBHBIA BEHTYCK KypHana Adutypuent, 2001; Tecto-
BbIE KHIKKH IO KJIaCcCaM), COOTBETCTBYIOILIE TEME.
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Ypok 66 / OBPA3LbI 3A IAHMIA JJ151 MAJIOTO
CYMMATHBHOT'O OIIEHUBAHMS

1. Kakoit popmyroii onpenensercss KOIMIeCTBO BemecTra?

A)ﬂ
mo

m
B) %
C)—
Ng

M
D) —
) e

N
E);

2. Yemy paBHO 4HCIIO MoJieH, coaepxkamnuxcs B 39 rp anerunena (G H)
(Mc,u, = 0,026%1 )?

A) 0,065

B) 1,5

C) 0,65

D) 0,013

E) 0,5

3. Beruucnure yncio Moiekyn B metane ( CHy), Maccoit 96 T
(Mcy, = 16M—;I; N, = 61023 moxt).
A)7,2-10** B)0,9-10** ()0,72-10?* D)9-10?* E)3,6-10%*

4, Cpez[H;m KHHETHUYCCKAad OHEPrusl MNOCTYNATCIbHOI'O JABWXCHHSA MOJICKYJ ra3a paBHa

8,28:10-21 /. Beiunciure abconoTHYO Temnepatypy rasa (k = 1,38 - 10723 %K).

A) 400K
B) 600K
C) 60K

D) 40 K
E) 300K

5. Cpenssisi KBaipaTH4Hasi CKOPOCTh MOJICKYJI ra3a ¢ KOHIeHTpauuen 6:1027 a7 -3 nariicHu-
em 4-10° /1a, paBHa 200% . Onpenenute Maccy OJHOW MOJICKYJIBI.

A)5-10"2%kr

B)5:107%*&r

C)5-107%2kr

D)5-107%"kr

E)5-10728kr

6. B raze oobémom 3 1 comepxutcs 6-1025 mvonekys. BeraucinTe KOHIEHTPAIMIO MOJICKYJT
rasa.
A)1,8-10%8p 73
B)0,2-10%8m 3
C)5-10%8 73
D)2:10%8p 3
E)0,5- 102873
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7. Kakas usmueckas BEIHMINHA OMPEICISICTCS BBIPAXKCHUEM Migi (1) — Macca MOJCKYIBI, 71 —
KOHIIEHTpa1us)?

A) TIIOTHOCTH BEIECTBA

B) macca BemecTBa

C) KOJIMYECTBO BEIECTBA

D) uncno momnexyn

E) monspras macca

8. Kak namenunTcs 00bEM uiealibHOTO Ta3a JJAHHOW MAacchl MPU M300apHOM YBEIUUCHUHU €ro
a0COIOTHOM TeMITepaTyps B 4 pasa?

A) HEe U3MEHHTCA

B) yBenuuutcs B 4 pasza

C) ymensmuTcs B 4 pasza

D) yBennuwnrcs B 2 paza

E) ymenpmmrcs B 2 paza

9. Kak m3meHHTCSl 00BEM HI€alIbHOTO Ta3a IAHHOW MacChl IPH H30TEPMUYECKOM YBEITHUCHUN
ero maBjieHus B 16 pas?

A) HE U3MEHHTCS

B) yBenuuutcs B 16 pa3

C) ymeHbmuTcs B 4 pasza

D) yBennuurcs B 4 paza

E) ymenpmmmtcs B 16 pas

10. Kakoli yyacTok 1uarpaMMbl COOTBETCTBYET H30XOPHOMY OX-
JIaK/ICHHUIO MICalTbHOTO Ta3a JAHHOW MacChl?
A)1-6 B)1-5 (C)1-4 D)1-3 E)1-2

11. Kakoii y4acTok auarpaMMbl COOTBETCTBYET H300apHOMY Ha-
IPEBaHMIO UJIEATBHOI0 ra3a JaHHO! Macchl?
A)1-6 B)1-5 (C)1-4 D)1-3 E)1-2

12. Kaxo#i y4acTOK TrarpaMMbl COOTBETCTBYET H30TEPMUIECKO-
MY CXKATHIO HEAILHOTO ra3a JaHHOU MacChl?
A)1-6 B)1-5 (C)1-4 D)1-3 E)1-2

13. Kakoii ¢popmyiioit Beipaskaercst 3akoH [ ¢it-Jlroccaxa?

P1 __ D2
A =T
Pl pz

1 _ P2

B =%
V2 T1
O =5
2 2

P1 _ D2
D) =%
V1 T2
B) =0
2 1
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14. TIpu NOBBIIICHUN a0COTIOTHOM TeMIIepaTyphl HICAIbHOTO Ta3a JaHHOH Maccel B 3 pasa
€ro JaBJCHUE TIOHM3MIOCE B 2,4 pa3a. Kak mpu 3ToM n3MeHUTCs 006EM HieanbHOTO Ta3a?
A) HEe U3MEHHUTCA

B) yBenunuutcs B 7,2 pasza

C) ymensmuTes B 7,2 pasza

D) yBennuntcs B 0,8 pasa

E) ymensimmres B 0,8 pasa

15. TemnepaTypa BHYTpH cajloHa caMoJIéTa, JeTsiero Ha Beicote 11000 M Hax moBepxHO-
cThio 3emutn, paBHa 22°C, a TeMmepaTypa cHapyu paBHa —58°C. Uemy paBHa pa3HOCTH ITHX

TeMIIepaTyp, BelpakeHHas B KenpBunax?
A)36K B)360K C)80K D)800K E)273K

16. Kakoii ¢popMyJioii BeIpaskaeTcsi EpBbIi 3aKOH TEPMOMHAMUKH JUISI H30XOPHOT'O MPOIiec-
ca?
A)AU=A B)AU=pAT C)AU=Q D)AU=Q+A E)AU=Q—-A

17. VneanpHas TEIUI0Bast MallllHa COBEpIINIa padoty 12 x/[oc v epenaia XoJI0AMIBHUKY
20 x/[oc KonudecTBa TeTIOTHL. Kakoe KoJIW4ecTBO TEIIOTH OHA MOTydYnIia OT HarpeBaTens?
A)8xloc B)32xHouc C)60xoc D) 64 xTouc E)28 xloc

18. M306apHO pacmmpsisich, TeInuit coBepuIiI padboty 88 /o« Uemy paBHO KOJIMYECTBO TETIIO-

TBI, TIOJTYYCHHOC renxuem?
A)220/x B)88Jx C)352/x D)120Jx E)12/x

pA
19. Kakolt ygacTox guarpaMMbl COOTBETCTBYET YMEHBIICHHIO 2 _ 3
BHYTPEHHEHN 2HEPrUU UAEalIbHOTO ra3a JaHHOI Macchl? o
A)1-2;2-3 B)2-53;3-4 C)Tomko 3 — 4 ) i3
D)tomeko4 -1 E)3-44-1 CHED 4
0 1 1
|4
. pA
20. Kaxo# y4acTok JuarpaMMbl COOTBETCTBYET MOIYUCHHUIO HJIe- )
AJIBHBIM T'a30M JaHHON Macchl KOJIMYECTBA TEIUIOTHI OT HarpeBaTe- > 3
ns1? 4
A)1-22-3 B)2-3;3-54 C)Tomsko 3 - 4 r ~ ],
D)tonsko 4 > 1 E)3-54;4-1 1 .
(]  ———_
|4
OTtBeTHI:

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20

B |[B |[EZJA |[D |[D |A |B |E |A |C |E Cc |[B |[C |[€C [B |A |E A
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Ypox 67/ OBOBIIAIOIIAN YPOK

1.1.2. CocraBmusieT u pemaer 3amaun (TpapuuecKkue, KaueCTBEeH-
HBIC W KOJMYECTBCHHBIE), CBSI3aHHBIC C 3aKOHAMU M 3aKOHOMEp-
HOCTSIMA MEXaHWYECKUX U TEIJIOBBIX SBICHHM.

2.1.2. CocTaBnseT u penaet 3a1a4u pa3IngHoro TUIa O
B3anMOINPEBpAICHUAX BEIIECTB.

2.1.4. CocTaBnsieT U pemaeT 3aJaud pa3iIuyHOro THIA CBA3AH-
HBIE C BHYTPEHHEN CTPYKTYpPOI BELIECTB.

2.2.2. Pemaer 3aga4un, OTHOCSIIUECS K B3AUMOACHCTBHIO MEXKIY
TEJIAMH U UX YaCTHUI[AMU B CBSI3aHHBIX CUCTEMaX.

3.1.2. OmpenensieT 3aBUCUMOCTh MEXy (PM3NIECKUMH BEITNIH-
HaMH, XapaKTEPHU3YIONIIMMI MEXaHMYECKIE 1 TEIUIOBEIC SIBIIC-
HUSL.

HoacranaapTsi

PE3YJIBTATBI

e [loBTOpeHue 1 0000IIEHIE 3HAHUH.
o0yueHust

OcHoOBHas JUIAaKTHYECKas [edb 0000IIAOIIero ypoka — CUCTeMaTH3alMs U 3aKpernie-
HUE 3HAaHWH, TPHOOPETEHHBIX MTPU U3YYCHUH BAXKHBIX TeM. Takue ypoKH MOMOTaloT Yriryo-
JICHUIO 3HAHUH 1 YCOBEPIIEHCTBOBAHUIO TpeOyeMbIx ymenuil. [IpoBeaenue obmero onpoca
MOMOJKET BBIICHUTB, 110 KAKUM T€MaM Y4Yallecs UCMBITAIH 3aTPYAHEHUS U KaK1e CTaHaap-
TBHI PEATU30BAINCH HEIOCTATOYHO Xopoio. Llerecoodpa3Ho MOCTPOUTh YpOK B HampaBile-
HHUM YCTPaHEHHS HEJIOCTATKOB YCBOCHUS yUAl[MIMHUCSI MaTEPHUAIIOB pasJeia.

B tedenne ypoka yuurens JaéT ydyaliuMcs 3aJaHHs, COOTBETCTBYIOIINE MOACTaHIAP-
TaM, pealn3anus KOTOPhIX OCYIIECTBIIANIACH B TEUCHHE YUeOHOTO To/a.

I gactp mocsmena 6omnee yrayOieHHOMY M3Y4YCHHIO Pa3[esioB MexXaHUKH, a Il gacTts
TMOCBANICHA U3YYCHUIO MEXAHUYCCKUX KoJieOaHUl 1 BOJIH, peﬂﬂTHBHCTCKOﬁ MCXaHHKH, MO-
JIEKYJIPHO-KMHETHUECKOW TEOpUU M TepMOoAnHAMUKH. C IeNIbI0 MOBBIIICHHS YPOBHS pea-
JM3allUK CTaHAapTOB 00YYEHHs Ha YPOKE OCYIIECTBISIETCSI OBTOPEHHE BaXKHBIX TOHSTHIA
1 BBITIOJIHSIOTCS pa3lInuHbIe 3a/1aHus (BOMPOCHI). 3a1aHusl (BOIIPOCKHI) MOXHO IIPEICTaBUTh
C TIOMOIIIBIO JIEMOHCTpanuy ciaiaoB. Emeé onHa menp ypoka — MoJArotoBka K OOJbIIOMY
CYMMaTHBHOMY OLIEHUBAHHUIO.

Oo0pa3upl NpakTHYECKUX 3aIaHU I

l
1. IlepByro nonoBuny nytu (l; = E) TEJO JBUraloCch CO CKOPOCTBIO Vq, a BTOPYIO €ro IMo-

l N
noBuny (l, = E) CO CKOPOCTBIO V,. UeMy paBHa CpefHsisl CKOPOCTb TE€Jid HA BCEM MyTH?

. _ 2171172
OTBeT: v, =

v1+Uy

2. Teno, HauMHas BMKEHUE B TOUKE A M OIMCAB MOJYKPYT, OCTAaHABJINBAETCS B TOUke B.
UeMy paBHO OTHOLIEHUE MPOUAESHHONO TEJIOM IYTH K MOAYIIIO €ro MepeMemieHus?

A B)m 02 D)2n E) %

Vs
Ortser: 3

3. YcTaHOBUTE COOTBETCTBUS MCKIAY Fpa(i)I/IKaMI/I 3aBUCUMOCTHU KOOPAWHATHI TCJIla OT BpPC-
MCHH 1 HpI/IBCHéHHHMI/I BBIPDAKCHUAMU.
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4

v

0 ¢ 0 7t 0 t

a) CKOpPOCTh YBEIIMUUBACTCS

b) ckopocTh ymMeHbIIaTCS.

C) CKOPOCTB paBHA HYJIIO

d) kHHEeTHYeCKas SHEPTUsl YBEINUHBACTCSL.
€) KHHeTHYeCKasi SHEPT Ul HEe MEHAETCS
Ortser: 1. ad; 2.¢; 3. ¢;

4. ABTOMOOMJIP HAYMHACT JBM)KCHUE U3 COCTOSIHUS MOKOS M 3a JICCATYHO CEKYHJIy MPOXO-
JTUT yTh 19 M. Beraucnure yckopeHne aBTOMOOMIIS.
M M M M M
A)6—- B)9- O019- D)3=- E)2-
OrtBet: E
5. Tena Ha rOPU30HTAIBLHON MJIOCKOCTH MAacCaMU 111, 1, 1113 IO/ ACHCTBUEM OJHON U TOU

xe cuiibl F mproOperaroT onHaKoBbIE 10 MOAYJIIO ycKopeHus. OnpenennTe B3auMOCBS3b
MEXXy MaccaMy 3THX Tell (TPEeHUE HE YUUTHIBATH).

o, A

T T TR T T T T T T T AT a rd A T Ty

A)ym =m, = my B)ym; > my, > my C)my > my, > my
D)m1=m2<m3 E)m3>m1>m2
OrtBet: B

6. Ha Teno nefictBytoT cuiiel Fy u F,. Beraucnure cuiy F,, ecinu
paBHOJelcTByOmas cun I3 papaa 10H.

A)0 B) 8H C) 10H D) 18H E) 6H
Ortser:E

7. Bec Tena, ABMXKYLIETOCS] BMECTE € ONIOPON BEPTUKAJILHO BBEPX

¢ yckopeHuem 4 C—’Z, pasen 28 H. Brruuciure ero maccy (g =10 C—Mz).
A) 2 ke B) 3 ke C)4 e D) 5 ke E) 6 ke

OTtBeT:A

8. lan rpa¢uk 3aBHCHMOCTH MOIYJIsl CKOPOCTH Tema, JIBHU-
XKYILErocs Mo rOPU30HTAIBHON MOBEPXHOCTH, OT BPEMEHHU.
YcTaHOBUTE COOTBETCTBUA.
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1. Yyactox OB
2. Yuacrok BC
3. Yyactok CK

A) cuna TATH paBHA CHIIE TPEHHUS

B) cuna tsru Gosblie CUItbl TPEHUS

C) cuna TATU MEHbIIIE CUIIBI TPEHUS

D) cuna TpeHus He 1elCTBYET

E) Teno, nBurasick paBHO3aMEeJICHHO, OCTaHABIIMBACTCS
Orger: 1.B; 2.A; 3.C,E.

9. Ha ckomnbko coxMéErcs mpysxkuna xéctkoctbio 200 H/u o AelcTBHEM MPSIMOTO yapa
KaTSIIEToCs! CO CKOPOCTHIO 6 /C TI0 TOPU3OHTAIBHOI MOBEPXHOCTH IIapa Maccoi 2 ke?

A) 10 cm B) 20 cu C) 30 cm D) 60 cm E) 50 cu

Otser: D.

10. YpaBHeHue IBMKEHUS Tena x =5¢ + 3. YKaKuTe BepHbIC YTBEP)KICHUS:

1. Moayne UMITyIbca HE MEHSETCS.

2. Mopayne UMITyJIbCa YBEIUYUBACTCS

3. Monynbs uMITyJIbCa YMEHBIIAETCS

4. VIMIynbc CUIIBI paBEH HYIIIO

5. Monynp UMITyJIbCa CUNIBI YBEIUYUBAETCS
6. Moxysb UMITyJIbCa CHITBI YMEHBIIIACTCS
Ortser: 1;4.

11. Temno cBobGomHO magaet ¢ BeICOTHI 20 . Ha kakoif BBICOTE OT MOBEPXHOCTH 3EMITH €0
MTOTEHINATIbHASA YHEePTUs OyAeT B 4 pa3za O0JbIIE ero KHHETHIECKOW YHEPTUHU?
Otsert: 16 m.

12. MaremaTn4yeckuif MasiTHUK KOJEOJIETCSI OKOJIO ITOJIOKEHHUS
paBHOBecus O. YCTaHOBUTE COOTBETCTBUS.

1. Tlpu nBuKEeHUU LIapuKa U3 TOUKH A B Touky O

2. lapuk Haxoautcs B Touke O

3. Ilpu aBmxenuu mapuka u3 Touku O B Touky B ~
A) IBIDKETCS ¢ BO3PACTAIONINM YCKOPEHUEM x’_/’
B) nBukercst ¢ yObIBaIONIMM YCKOPEHHUEM A B
C) nBmXKeTCs YCKOPEHHO
D) yckopenne paBHO HYITIO

E) nBmxercst paBHOMEPHO
Otset: 1. B,C; 2.D; 3. A.

13. Kak u3MeHHUTCS Mepro 1 KOJIEOaHwii rpy3a, MOIBELHICHHOTO Ha MPYKUHE, CCIIH, HE MCHSS
IJI0LIAAb MONEPEYHOro CeYSHUsI PY>KUHBL, B4 paza yIIuHUTb e€?

A) yBenmuurcs B 2 pasa B) ymenbminTes B 2paza  C) yBenuuurcs B 4 pasa
D) ymenbmurces B 4 paza E) nHe usmenurcs
OtBet: A
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14. Kak m3MeHHTCS AaBICHUE HCATHHOTO ra3a JAHHOW MacChl P YBEIMUCHUH €ro abco-
JIOTHOHM TeMIepaTypsl B 2,8 paza M yMEHbIICHNH ero 00séMa B 2 paza?

A) ymensmuTes B 5,6 paza

B) yBenuuutcs B 5,6 pasza

C) He u3MEHUTCs

D) ymenbmures B 2,8 pasa

E) yBennuntes B 2,8 pasza

Otset: B

15. Kakyro paboTy BBIITOIHII WACATBHBIA a3 JaHHOW MAacCHI, MMOJIyYHUBIIAN TP HEHM3MCH-
Hoil Temnieparype 200 Jorc KOnMYecTBa TEMIOTHI?

A) 80 Lo B) 120 Lo C) 200 Jorc D) 100 Joc E)0

Otser: C

16. OnpenenuTe OTHOUICHHUS MOJHOM YHEPTUHU YaCTHUIIBI K €€ KMHETHYECKOM SHEepruu mpu
V3¢
CKOPOCTH ¥ = ——.

E
OTtBeT: — = 2.
Ey

17. Bpruucnure maccy 50 kamelib Maclia, BBITEKAIOIIEr0 M3 Kamuwuisipa, €clid JAUaMETp

kr H

—;0=003-;g=
M

WIEHKN Kalid B MOMEHT OTpbiBa paBeH 0,5 MM (Py,c = 900—;
M

107; @ =3).
OTBeT:m=m0'N=?'N=O,225I‘.

18. CranbHy0 IpOBOJIOKY IIMHON 3 M pacTsHyiau Ha 3 cM. Hailtu mMexanuuyeckoe Har-
pskenne (E, = 2,1-10'a).

OTBGT:O‘=E'€=E'IA—I=2,1'101
0

. -2
13107 _ 5 1-10%a.

19. Kak m3MeHMIach BHYTPEHHSS SHEPTHUS ra3a, €CIM HaJl HUM coBepIieHa padoTa 60k/x i
IIPH 3TOM OH OTJaJI CTOPOHHUM TenaM 80k [k TemnoTs1?
Otet: Ha 20 k/I>)x yMEeHBIIUTCS.

20. Kaxkoif n3 mporeccoB 00paTuMBbIi?

A) IpYXUHHBIA MasTHUK KoyiebneTcs 6e3 TpeHus

B) teno namaer Ha 3emmio  C) yenoBek crapeer

D) Tennora nepenaercst OT Topsivero tena K xonoauomy. E) uaet n1oxab
OtBet: A
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OBPA3IbI IIOYPOYHOI'O IINTAHUPOBAHUA

Ypox 60/Tema: 6.10. TBEPJBIE TEJIA U HEKOTOPBIE UX CBOMCTBA

2.1.1. OOBsICHSIET IPUYMHY B3aUMONPEBPAICHUI BEIIECTB.
2.1.2. CocraBnseT U peuaet 3aa4u pa3IngHoro TUIa o
B3aNMONPEBPAIICHNSIX BEIIECTB.
[MoacrangapTel 2.1.3. OOBsICHIET CBOMCTBA BEMIECTB B COOTBETCTBUH C UX
BHYTPEHHEN CTPYKTYpOil.
2.1.4. CocraBnseT u penaer 3aadi pa3InyHOro THIIA, CBI3aHHBIC
C BHYTPEHHEH CTPYKTYPON BELIECTB.
e OmmyaeT TBEPAOE COCTOSIHNE BEIIECTBA OT APYTHX arperaTHBIX
COCTOSIHUH.
e KoMMEHTHpPYET CBOHCTBA KPUCTAUINIECKUX M aMOP(HBIX TEI.

PE3YJIbTATBI
obygenns e Kiraccngunupyer XHMHIYECKHE CBA3H, UTPAIOIIHE BAKHYIO POTIb
B ()OPMUPOBAHUH CBOHCTB TBEP/IBIX TEII.
e OCTaBISIET M PEIIACT 33/1a41 PA3IMIHOTO XapaKTepa C UCIIOJb-
30BaHMEM BEJIMYMH, XapaKTEPU3YIOIINX CBOMCTBA TBEPABIX TEIL.
THUII YPOKA WHayKkTUBHBIN, HHTEPAKTUBHBIN
Hcnoab3yemble
®OPMbI Paborta ¢ kiaccom, paboTa B rpymmax, iHIMBHyaJIbHas padoTa
PABOTBI
Hcnoab3yembie MO3TOBOH IITYPM, BBIBOJ] MOHSITHIA, pa3BeTBICHUE, HAOIIOEHHE,
METOAbI HCCIIeIOBaHNE, MOJCINPOBAHNE, OOBSICHEHHE TOBOPSI — MOHMMa-
PABOTHBI HUE CIyllasl, IPe3eHTalUs, BHIIOTHEHUE 3alaHIH
e e Marewm.- 1.1.1.;1.2.1.;1.2.2.;2.2.2.;2.2.5.;3.1.2.;3.1.3.;3.2.1.
WHTETPALHSI Tex.- 1.1.1.;1.2.1.; Xum.- 1.1.1.;1.2.1.;1.3.1.; Uud.- 3.1.1,;
3.3.2,4.1.1;4.1.2. Pyc. 5I3. 1.2.2.;4.1.2.
Paboune nuCTKY, TUCTKH HAOIIOCHUS, TUIAKaThI, MeJl, KapaHzall,
caxapHbIH IIECOK, caxap, KOH(]eTa-coCyibKa, COJb, CTEKIIO, CMOJIA,
O MOJICTIOYHBIE KaMHH, KaydyK, CHEXXHHKH, IIaCTMACCA; KOMITLIO-
Tep, MPOEKTOP, MHTEpaKTUBHAS ocka (Mimio wmu Promethan)
MOTUBALIUA

MortuBarus MOXKeT OBITh CO3/1aHa Ha OCHOBE TEKCTa U PUCYHKA M3 yueOHuka (010K A).
YpOoK MOXKHO HAYMHATH, UCTIOIB3YSI METOJ] OIPEACTICHHS IOHATHH, KOTOPBII TPOBOIUTCS B
(dopmMe urpbl-3arajiki 1 CocoOCTBYET aKTHBHOMY- yUacTHIO YUaluxcs B mpouecce. B kap-
TOHHbBIE KOPOOKH pa3innvHol (GopMbl NpsayT 00pasilbl TEJL U3 KPUCTAUTUUECKUX U aMmop Q-
HBIX BEIECTB. YYalinecs MbITA0TCS OMPEACINTE, YTO HAXOAUTCS B 3TUX KOPOOKaxX ¢ MOMO-
bI0 2 — 3 BOIIPOCOB, OTHOCSIIINXCS K CBOMCTBAM CIpATAHHBIX Tell. Ecim ywammecs ncmbl-
TBIBAIOT HEKOTOPbIC 3aTPYAHCHMS, MOXKHO Ha3BaThb HEKOTOpPBIC M3 CBOMCTB TEJ, HAaXOJs-
muxcst B KopoOkax. [Tocie BeIABMKEHUS TIPEATIONIOKECHUI KOPOOKH OTKPBHIBAIOTCS U Teja
U3 HUX AEMOHCTPHPYIOTCs. B Kilaccax ¢ TeXHHYECKHM OCHAILCHHEM B DTOH 4acTH ypoka
nexaecooOpasHa JEeMOHCTPAIUs BUeo (pparMeHToB «TBEpIbIC Tena: KPHCTALUIMYCCKHE H
aMop(HBIC Tella» M3 MyJIBTUMEIUHHOrO y4yeOHHKa «Du3uKa MyJIbTHMEIHa». Yyariuecs
BBIZIBUTAIOT CBOM IIPEAIOIOKEHNUS 00 YBUICHHBIX SIBJICHHSX.
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Bompoc [Ipeanonoxenue

[Toyemy MOpPO3 «TpEIIUT» - TTHU H AEpe-
BbSl C IIMPOKMMH CTBOJIAMH B JIECY H JIe-
PEBSIHHBIE CTEHBI JIOMOB B MOPO3HYIO I10-
TOAY TPECKAIOTCS?

[Touyemy 1€ He TOHET B Bojie?

Pexomenoauun. Yuumenv obpawjaemecs ¢ 60npocamu 0 C80UCMBAX KPUCTIALIUYECKUX
men, a 3amem omkpuvlgaem Kopooku. Kopobku ¢ amopghnvimu menamu omxpeisaomesi no-
clle O3HAKOMIIeHUs C MeopemudeckKuM Mamepuaiom. Yuumenb moxcem Ucnoib308ams cie-
OYIOWYI0 cxemy 015 pa3eumus opmvl MbIULEHUS YUAUUXCA.

Hccaenoarenbekuii Bonpoc: Kakum cmpoenuem obraoarom meépovie meud ¢ no3u-
yuu MKT? Om ueeo 3asucum gopmuposanue ceoticme meeépovix mei?

IMPOBEJEHUE NCCJIEJOBAHUS

Ha stom stane ypoka BeImonHSETCA HccaefoBaHue «MoxkeTe MU OTIMYUTh TBEPABIE
Tesa?», MPOBeICHHE KOTOPOTo I1eJIeCO00pa3HO OCYIIECTBUTD MapaMH WX B Tpymmax. Yda-
IIMecst 3HAKOMSATCS C pUCYHKaMH, JIAHHBIMHU B UCCJIEJIOBaHNH (B y4eOHUKe JaéTcst moapoo-
Hast nHGopmarust). Llenbro mccnenoBanus sBISETCS BBIIBICHHE W JEMOHCTpanus OOIMINX
OCHOBHBIX CBOHCTB, MIPUCYIINX TBEPABIM TE€IaM M OTIIMYAOIMINX UX.

Janee BbITONHAETCS HccieoBanue u3 0s10ka B. Ono npoBoauTes B Tpy JTarmna:

1. Ha nocke neMOHCTpHUPYIOTCS PUCYHKH Pa3IMYHBIX TBEPABIX Tel. (YUUTENb MOMKET

PAas3JIOKUTh 3TH Tela Ha MapTax [yis IeMOHCTPALNN).

2. UccnenyroTest CBOMCTBA ATUX TBEP/BIX TEJ U 3AIUCHIBAIOTCS B TAOJIHILY.

HasBanue TBEpABIX TEI CaoiicTBa OTin4HbIC Oo6ume
CBOICTBA CBONCTBa

Kapannam
CaxapHblil Tecok

3. Tlo xakuM (U3MYECKUM CBOWCTBAM OTIHMYAIOTCS 3THU TBEPJbIC Teia (3alMChIBAIOTC B
Tabauiy). O6Ccyx/IeHHe pe3yIbTaToB HAOIIOICHNI MOYKHO ITPOBONTH Ha OCHOBE BOIIPOCOB
n3 yueOHuKa.

HccnenoBanne B rpynmax MOKHO MPOBOJNTH € TIOMOIIEIO CIIEAYIOIIIX BOPOCOB:

I rpynna: B uem 3akimrouaercst o01ee 1 BCeX CBOIHETBO TBEPIBIX Ten?

II rpynna: KakuMu GU3HYeCKAME CBOMCTBAMHU OTIUYAIOTCS TBEPBIC Tema?

III rpynna: Kakne ¢usngeckue n XuMHUeckue (pakTophl UTPAIOT OCHOBHYIO pOJib B (hop-
MHPOBaHHUN CBOWCTB TBEPABIX TET?

IV rpynna: Kakx MOXHO HCCIE{0BATH CBOWCTBA TBEPABIX TEI?

OBMEH WH®OPMAIIMEW U EE OBCYKJTEHUE

Y4yacTHUKaM TpymI ciieayeT 00CYINTh BOIPOCH], JaHHbIE B pa3zaene yueOHunka «O0cy-
JIIM pe3yJIbTaThl», U 3allMCcaTh OTBETHI HA HUX B pabo4mx ymcTkax. [Ipu BeICTYIIICHNH JH-
JIEpOB IPYII € NPE3EHTALMSAME CIETyeT BOCIOIb30BATHCS PUCYHKAMU U CXEMaMH.
Ilpumeuanue. Ha 3170M 3Tane ypoka y4uTeldb MOXET HCIIOIb30BaTh METOJ Kapycenu. Jlo
ypoka Ha OONbIINX OENbIX JIMCTaX 3alMCBIBAIOTCS BONPOCHL. YUHTENb pa3naéT Tpymnam
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JIUCTBl C Pa3IMYHBIMH BOMPOCAMHU. YUYACTHUKH TPYIIIbI 3alUCHIBAIOT CBOW OTBET. 3aTremM
JICTHI MIEPEIAIOTCS 110 YACOBOM CTPEIIKE APYTUM TPYIIIaM, KOTOPbIE TAKIKE 3alMChIBAIOT B
HUX OTBET Ha COOTBETCTBYIOIIUI Borpoc. Tak mpojomkaercs A0 TeX Mop, MOKa JIMCT KakK
Ha «Kapycelln» BO3BPAILACTCs MIEPBOM IpymIe. YUuTeldb MPUKPEIUISIET BCE JIMCTHI Ha JIOCKE
1 BeCh Kiacc o0cyxmaeT oTBeThl. OOCYXkKICHUE PE3yJIbTATOB UCCICIOBAHUS U OOMCH HMH-
(dopmarmeil MO’KHO TIPOBECTH Ha OCHOBE BONPOCOB M3 ydeOHUKa. J[Jst mpuBiedeHus yda-
muxcst K 0oee akTHBHOW AESTEIBHOCTH CIIEIYeT IPOSICHUTH BAXKHOCTh UCCIICAOBAHUS, OT-
METUTH €r0 MCIIOJIb30BAHNE B )KU3HEHHO BAXKHBIX LIEJISX, B CO3JJAHUM YCIIOBHH JUIsl pa3BH-
THSI KCCIIEIOBATENILCKHUX CITOCOOHOCTEH. K BBICTYHAIOIIMM MOKHO 0OpAIaThCs CO CIAEIYIO-
[IUMH BOTIPOCAMHU:
Kakumu cBoiicTBamu 0051a1a10T TBEP/IbIE TeIa?
Uem oTimyaroTcst TBEPABIC T OT aMOPHBIX?
[TpuBennTe NPUMEPbHI KPUCTAIUTMIECKHUX TEI.
Uro o03HavaeT AajgbHUM M OJMKHUHA TIOPSIOK B PACIOI0KEHUN YacTull Tena?
ITo xakuM CBOMCTBAM OTIHYAIOTCS APYT OT APYra KPUCTATNYECKUE PEIIETKU?
Pexomenoayus. [Ipunumas 6o eHumanue 006vémM yuebHO20 Mamepuaia no meme u npo-
00IAHCUMENLHOCTNb BPEMEHU, He0DX0OUMO20 OJisi NOO2OMOBKU NPE3CHMAYUTL, PEKOMEHOYen-
cs npogecmu  YpoK MemoOOM UHMEPAKMUBHOU JeKYUU.
Ilpenooasamens modcem OONOIHUMb MAMeEPUAl HEKOMOo- 'nricosast miacTHHKa
PIMU KOMMEHMAPUSIMU:
— Cnedyem ommemumun, umo meépovie mena ovisaiom | Puc.l
Kpucmaniuieckue u amoppuvie. OCHOBHLIM OMIUYUEM 00-
HOPOOHO20 KPUCMATIUYECKO20 MeNd SGIAemcst 3a6UcC-
MOCHb €20 CE0UCME — MENI08020 PACUUPEHUS, MENTIONPO-
6800HOCMU, INEKMPONPOBOOHOCTU, MEXAHUYECKOU NPOYHO-
cmu, Xpynkocmu u m.o. Om HanpagieHust 6Hympu Kpucmai-

MY

aa. Omo ceolcmeo Kpucmanios Ha3vleaemcs aHu30mponi- Hapadun

ei. Mooicno npodemoncmpuposams npocmou  dKcnepu-

MEHM: 2UNCO8YI0 U CMEKIAHHYIO HAACMUHKU NOKPbIEAIOM CTeKISnmas
MOHKUM CloeM napaguna, 3amem NpuKacaromcsi K Hum

cunbHo Haepemot ueoaxou. Ilapagun, okpysicaiowuii moy- Puc.2

Ky KAcawus, pAacniagisiemcs. Yuacmok pacniagienHoco
napaguHa Ha NOBEPXHOCMU 2UNCA UMeem opmy dIIUnca
(puc. 1), a na nosepxrocmu cmexkia — QOpmy OKPYHCHOCHU

(puc. 2).
Bonpoc kaaccy: K Kaxkomy 61800y Npusooum 3mom

oxcnepumenm? Iapadun

Omeem: Buomno, umo, 6 omauuue om cmexia, menioeas
9Hepeus 8 eunce 8 pasIuiHLIX HANPAGIEHUAX PACHPOCMPa-
HAemcs: HeOOUHAKOBO.

Kpucmannvl umerom sasichvle sHewHue NPUHAKY, 8011 HEKOMOPbIE U3 HUX!

— KpUCmaiivl umerom npasuivHylo 2eoMempudeckyio opmy: Kpucmaiisvl pasiuiHol
DopmblL UunU OeMOHCIMPUPYIOMCS HASIAOHO, Wil UILTCMPUPYEmcst Ha SKPAHe ¢ NOMOWbIO -
npoekmopa.

— YelIbl MedHcOy COOMEEmCmEYIoWUMU SPAHAMU KPUCIMATLA 00HO20 U 020 Jce 8eujec-
8a pasHvl MexHcOy co0oll.

Hanee ommevaemes, umo, 6 omauuue om KpUCMALIUYECKUX mei, amop@uvie 06aaa-
101 ~0OUHAKOBLIMNU. - (husUHecKUMU Cc80licmeamu no ecem HanpasieHuam. Ilpumepamu
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aAMOPOHBIX BeUeCE MOy CLYICUMb cmek1o u cmona. 1100 yoapom moromka cmona pas-
Jemaemcs, m.e. 86e0ém cebs KAK KpUCMALIUYecKoe 6ewjecmeo, OOHAKO OHa obnadaem
CBOUCMBOM, KOMOPBIM 8 OCHO8HOM 0baadarom dxcuokocmu. Hanpumep, nomewénnvie ¢ co-
€Y0 KYCKU CMOTIbI NOCIENEHHO 3aNONHAIOM OHO cOcydd, m.e. CMOLA NPUHUMAem Gopmy co-
€y0a u ROCMeNneHHo gblmeKaent, eciid 3Mom cocyo OnPOKUHYMb.

Ipu obcysicoenuu npoyeccos naasienus u 0meepoOesaniuss MONCHO COOOWUMb HEKOMO-
pbie ceedeHust 00 usMeHeHuu 00vbEMAa meii.: ONblMbl NOKA3bI6AIOM, YMO NPU NAA61eHUU 00b-
ém men usmensiemest. Obvém bONLUUHCIEA MeEl NPU NIABTEHUU YEENUYUBAEMC, d NPU O~
sepoesanuu ymenvuiaemces. Ho cywecmeyiom makue seujecmed, 00bEM KOMOPLIX YMeHb-
wiaemcst npu NAAGIEHUU U Y8equuusaemcs npu omeepoesanuu. Ilpumepom ciysicum néo,
06bEM KOmopo2o npu naasienuu ymenvaemes noumu wa 10%, max xax npu 0°C niom-
nocme avda bauska k 900 ke, a 600wl - k 1000 k2/v’ . Paznuuue ceoiicmeé 600bl u 160a
uepaem 601bULYI0 POb 8 NPUPoOe U mexuuke. M3-3a menvuiell nIOMHOCIU NO CPABHEHUIO C
60001 1€0 niasaem na eé nogepxnocmu. Cnoi 160d, NOKPbIAOWUIL NOBEPXHOCb 03€epd,
obnadaem njioxou menionpo8oOHOCMbIO U NOIMOMY chepezaem ciou 600bl NOO cOOOU Om
OXAAANCOCHUST OO0 MEMNEPAMYPbL 3AMEP3AHUL — MEMNEPAmypa 600bl € 21YOUHOU NOBbIULA-
emcs (puc.3). Dmo cbepecaem dicusvle Opeanu3Mobl 8 00e OM 3amep3anus. 3amepsanue 6o-
Obl 8 mpybe npugooum K ygeaudeHuro 00véma 600bl U 00HOBPEMEHHOMY YMEHbULEHUI) 00b-
éma mpyobwl, 6 pesynvmame mpyoa modicem nonwymo. [losmomy 3umoii credyem obepezanms
ee om Mopo3sa.

Puc.3

OBOBIIIEHUE U BBIBO/IbI

Ha »Tom atame ypoka y4arniuecs 0000MIat0T OTBETHI M BRIBOJIBI U3 HUX. IIpHoOpETeHNE HO-
BBbIX 3HAHUI MOKHO OCYILIECTBUTH IYTEM UHTEPBBIO.

[IpemomaBaTens:

- Kakne Tema Ha3pIBalOT KPUCTATUTHICCKAMU?

- Kakue Tema Ha3piBatoT aMmophHBIMEI?

- Kakue BemecTBa Ha3bpIBAaIOT MOHOKPHCTAIIIAMH?

- YeM OTIMYAIOTCS] KPUCTAIUIMYECKHE TeIa OT aMOphHbIX?

- UeM OTIHYArOTCS MOTUKPHUCTAIIIBEI OT MOHOKPHCTAIIIOB?

- Yrto 03HauaeT M30TPOITHOCTh M aHU3OTPOMHOCTL? 1151 KaKuX TBEPBIX TENT OHU XapaKTePHbI?

- Ha ckonbKO THMOB JENSTCS KPUCTATUYECKIE PEHIETKH M0 XapakTepy oOpa3oBaHUs XH-
MUYECKOM CBSI3U MEXTY YyacTUIaMu?

- Kak oOpa3syercsi MeTayuimaeckas pererka’?

- Kakrmu cBOMCTBAMU OTIIMYAIOTCS APYT OT APYra KPUCTANTNYECKUE PEIETKU?

- Uem 0TIIMYAETCS MOHHAS PEIISTKA OT METAJUIMICCKOM?

- Kaxoii mpotecc Ha3pIBaIOT IUTaBIICHUEM?
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- YeM oTnMyaeTcs IUIABICHUE OT OTBEPACBAHMA?

- YeM 0OBsICHSICTCS pa3MyKe TEMIEPATyp IUIABICHUS Pa3IMYHbIX BELIECTB?

- Kakoii npouiecc Ha3bIBaroT cyOiaumanyeit?

Pexomenoyemesn: obvacuenue yenecooopasHo conposoHcoams 0eMOHCMPAYUAMU.

TBOPYECKOE IPUMEHEHUE

VYuaiuecs: BBINOIHSIOT nccienoBanne «Cyomumanus u necyonumanusi». Llenbio siBisercs
BBISIBJICHHUE TIPOIIecca MpeBpalieHust TBEPJIOTO Tella, MUHYS )KUJIKOE, B ra3000pazHoe U 00-
paTHO, U3 ra3000pa3HOTO, MUHYS XKHAKOE, B TBEPIOE cocTostHMe. Ha nmocke depTutes 00-
Im1ast TabJNIA U yJaIIyecs IepedepunBaioT e B paboure JINCTKH.

S.s Hccneoosanue Honyuennwtii pesynomam
1 Harpeiite kon0y Ha OrHE CIUPTOBKN M Ha-

OII0alTe IMPOUCXOASIICE
2 [Toracure OrOHB CIIUPTOBKH, OXJIATUTE KOJIOY

1 HaOJIIo1aiiTe MPONCXOAsIIee BHYTPU Hee
OO0cysxneHne pe3yJbTaTOB:

OOcysxIeHHe Pe3yIbTaTOB MOKHO MPOBECTH HA OCHOBE BONPOCOB M3 yueOHMKa. [Ipenona-
BaTelb 00paIaeTcs ¢ BONPOCaMH U3 yu4eOHHUKA WU JOTIOJTHUTEIbHBIMU BOIIPOCAMH K IPYTI-
1aM, BBICTYTAIONIMM C TPE3CHTALUSIMHU:
— Yto BBI HAOIIOMAIM TIPY HATPEBAHUM, A 3aTEM MPU OXJIAXKICHUN KOJIOBI?
— Kaxkoe sBnerne Be1 HabOmromammn? OTBET 000CHYHTE.
Jugppepenyuposannoe odyuenue. /s axmusno2o yuacmus y4awuxcs ¢ HUSKUMU NOKA3A-
menamMy 00yUeHUs U YHAuWUxcsa ¢ 0PaHUYeHHbIMU PUIULECKUMU B03MONCHOCAMU  YUU-
menb Modcem YnpoCmumy 3a0anue, Hanpumep, UM MOICHO 0ambs 3a0anue ommedams Ha-
omo0aemvie 6 meuenue IKCHePUMEHma AGNEHUL.

Ecnu B Ki1accHOIt KOMHATE UMEIOTCSI KOMITBIOTEp, IpoekTop 1 Mimio studio (nim gocka
Promethan), 310 3amaHne MOXXHO 3apaHee MOATOTOBUTH W TPOBECTH HA MHTEPAKTHBHOM
JIOCKE, YTO YBEIMYHUT MHTEPEC YUAINXCS K €T BBIOJIHEHUIO.

3amanue, gaHHOE B pasjeie «UTo BBl y3HAIH?», CIYy)KHT CaMOCTOSATEIbHOMY 0000mie-
HUIO yYallUMHCS 3HaHHM, MPUOOPETEHHBIX B TEUCHHE YPOKa. YUYHTEIb MOXET M3MEHUTh
9TO 3aJaHHEe COOTBETCTBEHHBIM 00Pa30M 0 COOCTBEHHOMY YCMOTPEHHIO. Yyalliuecs 3amu-
CBIBAIOT HETIOJIHBIC MIPEJUIOKEHHS B paboure JIMCTKH, TOIOJIHIS U 3aBeplias lX.

[ToHATHS M ONOKEHUS OnpeneneHne Dopmyiia
KPUCTALIUYECKOe e
amopguoe meno
MOHOKpUCTANT
NONUKPUCTAILT
U30MPONHOCHb
AHU30MPONHOCTb
niasneHue
omeepoesanue
memnepamypa niaeieHusl
VOenbHAs Menaoma niadeneHus
cyonumayus
decybaumayus
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OLIEHUBAHME. 3ananus u3 6moka F cayxar camocTosTensHOMY 0000IIEHNIO IOy YeH-
HBIX B TEYEHHE YPOKa 3HAHUH U BBIBICHHIO HEJOYETOB M NPOOENIOB B 3HaHUAX. B 3aBucH-
MOCTH OT pacnpeAcJiCHUusA BPEMCHU Ha YPOKC OTU 3aaHusA MOryT OBITh BBIMOJIHEHBLI Ha
YpOKE WM 33JaHbl B BHJIC JIOMAIITHETr0 33aHus. DTH 3aJlaHusl CO3JAl0T MOYBY AJISl OLCHHU-
Banus. Kak JOMAIHEeC 3aJaHUC MOXKHO NPCIJIOKUTL YUalllUMCS HAIIUCaTh 9CCE€ O BUAAX TC-
Iorepeaayn, coopaB HeoOX0MMYI0 HHPOPMAIINIO B HHTEPHETE.

Ha srane «Yto BbI y3HaIN?» MOKHO JaTh 33JaHUE YYAIIUMCS TIOCTPOUTH KapTy MOHS-
THUS KTBEPIOE TEIION.
CreneHp JOCTIKCHUS LIEU 00YYeHUSI MOKHO YCTAHOBHUTH C MOMOIIBIO IPHBEIEHHBIX HU-
Ke KpuTepueB (OTIHYHe, KOMMEHTUPOBAHUE, KIACCU(UKAIIUS, COCTAaBICHHUE U PEIICHUE 3a-

Jayg).
Kp. I ypoBenn II ypoBens III ypoBennb IV ypoBennb
. C nomompio yun- | Jlomyckas OI.'I..II/I6KI/I, B OCHOBHOM BEPHO BGPHO OTIINYAeT
2 TEISt OTINYAET OTJIMYAeT TBEPAOE |OTIMYACT TBEPIOE |TBEPAOE COCTOSIHNE
= TBEPAOE COCTOSTHHE | COCTOSIHUE BEIIECT- | COCTOSHHE TENA 0 | TeIa IO CTPOCHUIO
g Q |BeuiecTa 0 Ba 10 CTPOCHHUIO U | CTPOCHUIO U CBOM- |U CBOMCTBAaM OT
% T | CTPOEHUIO U CBOI- |CBOMCTBAaM OT JIpYy- |CTBaM OT APYI'MX |ApYyrUX arperar-
g CTBAM OT IPYTHX | WX arperaTHbIX arperaTHeIX c0- HBIX COCTOSTHUH.
) arperaTHbIX CO- COCTOSIHUH. CTOSIHUH.
= CTOSTHUH.
& He moxer camo- JHomyckast omn6ku, | B ocHoBHOM BepHO | BepHO KOMMEHTH-
e o |CTOATENBHO KOM- | KOMMEHTHPYET KOMMEHTHUPYET pYeT CBOMCTBA KpH-
£ £ |MeHTHpOBaTh CBOM- | CBOMCTBA KPUCTAJI- | CBOMCTBA KPUCTAN- | CTAJUIMYECKUX U
< S |cTBa KpUCTaJUINYe- |JIMYECKUX H JINYECKUX U amMop(dHBIX TBEP-
3 CKUX M aMOp(hHBIX |aMOpPQHBIX TBEP-  |aMOP(HBIX TBEP- | IBIX TEII.
~ TBEPABIX TEIL JIBIX TEIl. JBIX TEIL.
L |He moxer knaccu- |C nomonipto yun- | B ocHoBHOM BepHO |ITosHOCTEIO 1 Bep-
§ (unMpoBaTh XUMH- | TENS KIACCU(OUIN- |KIACCH(DUIUPYET  |HO KIAacCUPHUINPY-
Q  |4ecKkHe CBSI3H, UI- |PYeT XUMUYCCKUE | XMMUYCCKHUE CBSI3H, | €T XUMHYCCKHE
£ |parommue BOKHYIO | CBS3H, HIDAIONIME |HMIPAIONINE BaX- CBSI3H, UI'PAIOIIINE
£ |pomb B popMHPOBa- | BAXKHYO POITIb B HYIO pOJib B (hop~" | BasKHYIO POJIb B
5 |HuH CBOWCTB TBEP- |(HOPMHUPOBAHUH MHUPOBaHUU (hopmiipoBaHUH
3 IBIX TEI. CBOWCTB TBEPABIX | CBOMCTB TBEPABLIX | CBOMCTR TBEPABIX
2 TeI. TelL TEIL.
= B C nomomeio yun- | Jlomyckas omu6xu, | B ocnorHom BepHo. [IlonHOCTRIO U BEp-
© © |TeIs COCTAaBISIET U |COCTAaBIISIET M Pe-- |COCTABISIET U pe-  |HO COCTABIISET U
E § pelaeT 3aa4n IIaeT 3aa4M pas3- | MIAeT 3a[a4 pa3- | pelaer 3a1auu
& £ |pasmM4HOrO Xapak- |JIMYHOIO Xapakie- |JIMYHOLO XapakTe- |pasMYHOro Xapak-
E S |Tepa, OTHOCSIMECS | pa, OTHOCAIMECS K |Pd, OTHOCAIIMECS K | TEPA, OTHOCAIIHECS
3 i K CBOWCTBaM TBEP- |CBOMCTBAM TBEP- | CBOMCTBaM TBEP- | K CBOMCTBaM TBEP-

JBIX TCJI.

JBIX TECII.

JBIX TCII.

JBIX TCJI.

B kon1te ypoka paboune JIUCTKHA COONPAIOTCS M JOOABIAIOTCS B IOPT(OINO yUAITHXCS.
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Ypox: PEHHIEHUSA 3AJAUYHN

IHoacrangapTel 1.1.2. CocraBausier u pemaer 3a1aun (rpaguiaeckue, KaueCTBEHHBIE
1 KOJIMYECTBEHHBIE), CBA3AHHBIE C 3aKOHAMH U 3aKOHOMEPHOCTSIMH
MEXaHMYECKUX U TEIIOBBIX SBJICHHUIL.

PE3VJBLTATBHI CocTaBIsieT U pelraeT 3aa4uu Pa3InIHOr0 XapaKkTepa, OTHOCSIIHE-

00y4eHust Cs1 K MPUMEHEHHIO BTOPOro 3akoHa HeroToHa.

THUII YPOKA WNHayKkTHBHBIN

Hcnoub3yemble

D®OPMbI Pabora Bcem kitaccoM, nmapamu, MHAWBUAyaIbHas padoTa
PABOTBI

Hcnoub3yemble -

METO/IbI Mo3roBo#i TypM, UCCIEOBAHNE, aHAJIN3, TIPE3CHTAIINS, 3aaHusl,
PAEOTBI aHaJIM3 — CUHTES.

yﬁ”;‘é'ifgxgﬁaﬂ" Mar. 1.1.11.2.1;1.2.2.;2.2.2..2.2.5.

OCHAIIEHHE Paboune nucTky, JIMCTHI HAOIIOACHNS, TUIAKAThI, KOMIIBIOTED, ITPO-

eKTOp, HHTepakTHUBHAs Jocka (Mimio Studio mmn Promethean)

Perienne 3amau menecooOpa3HO OpPraHuU30BaTh B BUJAE AUCKyccud. Ha Takux ypokax
y4aIrecs: BHICKAa3bIBAIOT CBOM MHCHHSI O PEIIaeMOi 3a1a4ue, 00CYKIAt0T MyTH €€ PEIICHUS.
VYuurens cTapaeTcs pa3bICHUTH YCIOBUE pelIaeMOM 3ajaud W HamlpaBlsieT M [MOMOTaeT B
pelIeHHH.

[Ipu pemennn cpaBHUTENBHBIX 3a/1a4 MOXKHO BOCIIOJIb30BaThCs quarpammoii Benna, a
TIPH PEUICHNH 3a/1a9-ICKYCCHIA — KOHIICTITYyaTbHBIMH TaOIHIIaMu.

Jns obecrieueHMs] Pa3BUBAMONICH PONM PEIICHHS 3a/ad CIEAYeT MPEIOCTaBUThH yda-
IIAMCSI MAKCUMAJIBHYIO CBOOOIY JeHCTBHA. HeT HeoOX0IMMOCTH pa3bsICHATE PEUICHUE Ka-
XKIOH 3amaun. JlocTaTOYHO MOKa3aTh 0Opa3el] PerIeHnsT OAHON M3 OJHOTUIHBIX 3a1ad. Lle-
necoo0pa3Helt OpraHM30BaTh PEIICHUE 3a1a9 ATallaMH B CIIEAYIOICH MOCIeI0BATEIIEHOCTH.

W3yuenue ycnoBus 3a1auu

Texc 3a0auu Bonpocel k mexcmy zada4i

[Tox neiictBuem cuitbl F Teno Maccoi my npruoo- 1. C xakuM YCKOpPEHHEM JIBIKETCS
perto yckoperue 3 M/c%, a Telro Maccoii m, yeKope- | TeJ0 MAaccoii sy 1O/ ACHCTBHEM CH-
Hue 5 m/c”. Kakoe yckopeHne cooBIIHT 5Ta CHla el F 7

STHM TeJlaM, €CIIU OHU OYIIyT JABUTATHCS 00BEIH- 2. C KakuM YCKOPEHHUEM JIBHKETCS
HHUBIIUCH? TEJI0 MAaccCOil m, IO IEHCTBHEM TOM
JKE€ CHIIBI?

3. Yro Tpebyercst ompenesuTh B
9TOH 3aga4e?
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AHanus3 3agaun

Bonpocw no
meme, K KOMo-
POl OMHOCUMCSL
3a0aua

1. Kakyro cuity Ha3bIBatOT paBHOJACHCTBYIOIIEH?
2. Kakyro BeTMUMHY Ha3bIBAIOT yCKOPEHUEM?

3. Yto Takoe MHEPIHs?

4. Yemy paBeH | HbIOTOH?

5. Kak popmymupyercst Bropoit 3akon Herorona?
6. Kak 3amuceIBaeTcst ypaBHEHNE IBUKCHUS Tena?

Pewenue 3a0au

B unepyuanvrou cucmeme omcuema yckopenue, npuobpemaemoe nie-
JIOM, NPAMO NPONOPYUOHATILHO Oelicmeyrowell Ha He20 PAasHOOeucm-
gytowetl cune u 0opamHo NPONOPYUOHATLHO MACCe IMO20 Mead:

-

N F — —
a=— i ma=F.
m

DTOT 3aKOH MOXHO CHOPMYITHPOBATH U CICAYIOLUIAM 00pa3oM: pasHO-
delicmayowas cui, Oelcmseyrwux HA meino, PASHA NPOU3Ee0eHUI0
maccwl 5mozo mena na e2o yckopenue: F = md.
Ecnu nox pedictBueM cuiibl F TENO MAacCOll miy; ABUXKETCS C YCKOpE-
HUEM 3 M/C?, a Teno Maccoil m, — ¢ yCKOpEHHeM 5 M/c2, To:

F=nm -3 m/c?
F=ny -5 m/c?
FU3 5TuX BBIpOKEHUH ONIPENETIsieM Hy U Hiy:
F F
my;=—; m, =—
1=3 2= %

ITon meiicTBHEM 3TOM CHIIBI Tella, COCAMHEHHBIE BMECTE, MTPUOOPETYT
YCKOpPEHHE, KOTOPOE MOXKHO ONPEAEITUTh U3 BBIPAKEHHUS:
F=(m;+m,) a
F

mq + m,
Hanmcanune ycnoBus 3a1aun ¥ MepeBo eAMHUI] m3Mepenus BennanH B CU
Jlano u nepeBo: Brerancnenus:
a;=3 m/c?

L / m 1N

az=5 M/c? 1—=—

c 1kr

a-—"?

HpOBe}leHI/Ie BBIYHCIICHII

YckopeHue, KOTOpOe STH Teld, 0OBEIUHMBIINCH BMECTE, IPHOOPETYT IMOJ JEHCTBHEM
9TOM CHIIBI, OyJeT PaBHO

_F _F SR IS,
C=F BT gp_wg o M€

W™
vt s

15

Omeem: 1,875 mfc?
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OuenuBanue. CTeneHb JOCTIKEHUS 1IeTH 00ydeHHSI MOJKHO YCTaHOBHUTH C IMIOMOIIBIO TIPH-
BeIEHHBIX HIKE KPUTEPHEB (COCTABJICHUE U PEIICHUE 33/1a4).

K

p

I ypoBenn

II ypoBenn

III ypoBennb

IV ypoBenn

Cocrasiienue u

pemeHue 3aga4n

C mOMOIIBI0 yUH-
TeJIA COCTaBISAET U
pemiaer 3aa4u
Pa3IMYHOrO Xapak-
Tepa ¢ IPUMEHEHH-
€M BTOpPOTO 3aKOHa
Hrerotona

Jormyckast OmmoOKH,
COCTABIISIET U pe-
IIAeT 3aJa49M pas-
JMYHOTO XapaKTepa
C IPUMEHEHHEM
BTOPOT'0 3aKOHA
Herorona

B ocHoBHOM BepHO
COCTABIISIET U pe-
1IAeT 3a/1a4y pa3-
JIMYHOT'O XapakTepa
C IPUMEHEHHUEM
BTOPOTO 3aKOHA
Hrrorona

Bepno cocrasnsier
U pelaeT 3a1aun
Pa3IMYHOrO Xapak-
Tepa ¢ IPUMEHECHHU-
€M BTOpPOTr'0 3aKOHa
Hprotona
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18.

19.

20.

PEKOMEHIYEMBIE PECYPCbI

Umumi tohsilin fonn standartlar1. Baki: “Miitercim”, 2012.

Umumtohsil pillosinin dovlot standartlart vo proqramlart (kurikulumlari).
Baki, 2010.

Cenni L.Stil, Kurtis S.Meredit vo Carlz Templ. Tongqidi tofokkiiriin inkisaf
etdirilmosi isullar. II kitab. Baki, A¢iq Comiyyat Institutu — Yardim Fondu,
Baki, 1999.

Cenni 1.Stil, Kurtis S.Meredit vo Carlz Templ. Birgo tolim. V kitab. Baki,
Agiq Comiyyat Institutu — Yardim Fondu, Bak1, 2000.

Foal tolim. Tolimatg¢ilar vo miiallimlor iiglin vosait. Azorbaycan Respublikasi
Tohsil Nazirliyi, Tohsilin Inkisafi Markozi, Bak1, 2003.

Fizikadan multimedia. I-IV CD. Baki: Bakinasr, 2007.

Abdurazaqov R.R. Fizikadan multimedia. Metodik vosait. Bakinogr, 2007.
Interaktiv tolim ensiklopediyast [motn]. Miiollimlor {i¢iin todris vosaiti/
torcliimo vo redakto K.R.Quliyeva. Miiasir Tohsil vo Todriso Yardim Morkozi.
Baki, 2010. 162 s.

Qohromanov A. Umumi orta tohsil soviyyesinin yeni fann kurikulumlarinin
totbiqi tizra tolim kursunun istirakgilari {igiin tolim materiali. Baki, 2012,
Tohsil iscilorinin 2014-cii il sentyabr konfranslart ii¢iin tdvsiyslor. Tohsil
Problemlari Institutu. Baki: Miitarcim, 2014.

Templ C., Meredit K., Stil C. Usaqlar neco dork edir? ilkin prinsiplor. Agiq
Comiyyat Institutu — Yardim Fondu. Baki, 2000.

Templ C., Meredit K., Stil C. Tonqidi tofokkiiriin golocok inkisaf {isullari.
Aciq Comiyyat Institutu — Yardim Fondu. Baki, 2000.

Yeni tolim texnologiyalari vo milasir dors. Dars vasaiti/ Azerbaycan Res-
publikas1 Tohsil Problemlori Institutu, Azorbaycan Miiollimlor Institutu Min-
gagevir filialr; tart. A.H.Damirov; elmi red. N.R.Manafov. — Mingagevir: Min-
gocevir Poligrafiya Miiassisasi MMC, 2007, 124 s.

Yeni tohsil programlarmin (kurikulumlarin) totbigi . masololori. Tahsil
Problemlari Institutu. Baki: Miitarcim, 2014.

Fizikadan nlimayis eksperimenti. 1 cild. Mexanika, istilik. Musllimlor tg¢iin
vosait. Baki: Maarif, 1976, 361 s.

Fen ve Teknoloji. Ogretmen Kitabi. 8-ci sinif. Ankara, 2010.

Gandbhi, Jagdish. Education for Protection and Security: of the world's two
billion children and generations yet to be born/ J. Gandhi. Luckhom: Global
Classroom, Pvt. Ltd., 2010. 260 p: ingilis dilinds

Murquzov M.I., Abdurazaqov R.R., ‘Allahverdiyev A.M., Colilova S.X.
Fizika. Testlor. 7-8-cisiniflor tigiin.-Baki: Bakinasr, 260 s.

Qocayev N.M. Umumi fizika kursu. 2 cildds. I cild . Mexanika. Baki,: Qafqaz
Universiteti. 2011, 544 s.

Qocayev N.M. Umumi fizika kursu. 2 cildde. II cild . Molekulyar fizika.
Baki;: Qafqaz Universiteti. 2008, 440 s.
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