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MHNOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢usmke 6a30BOro ypoBHsI Ha YpOBHE cpemHero obmero obpasoBaHusi pa3padoTaHa Ha
OCHOBE TOJIOXKEHHUH W TpeOOBaHWI K pe3yjbTaTaM OCBOCHMs OCHOBHOW 00pa3oBaTeIbHON MPOTPaMME,
npeacrasieHHbix B ®I'OC COQO, a Ttakxe ¢ yuérom ¢enepanbHOil pabouel mporpamMmbl BOCIIUTAHHS U
KOHLIETILIMH TIpernofaBanusl yuebHoro npeamera «®Pusnka» B 00pa3oBaTENbHBIX OpraHU3alMsax Poccuiickoi
Deneparuy, peaan3yOLINX OCHOBHbIE 00pa30BaTENIbHbIC TPOTPAMMBI.

Conepsxanue mporpamMmsl 1o (pusmnke HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapPTHHBI
mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyueHnn ux (pusmke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
OesaTeNbHOCTHOTO mnoaxona. Ilporpamma mno ¢usuke coorercTByer TpedoBanusim PIOC COO «
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM OOYYEeHHs, a TaKK€ YUUTHIBAET
HEOOXOIMMOCTh peasu3alliil  MEKIPEIMETHBIX CBs3ed (HU3UKH C €CTECTBEHHO-HAYYHBIMH yUeOHBIMH
npeaMeramMu. B Hell ompenessiroTcss OCHOBHBbIE LeNM U3y4YeHHs (U3UKM Ha YPOBHE CpenHero oorero
0o0pa3oBaHUs, IUIAHUPYEMbIE pE3yJIbTAaThl OCBOEHHsS Kypca (PHU3UKH: JIUYHOCTHBIE, METalpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM yPOBHE).

IIporpamma o pusnKe BKIIOUAET:

® IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCIE MPEIMETHbIE

Pe3yJBTATHI IO TOAaM OOYUYESHHS;

e conepxxanue yueOHoro npeamera «Pu3nka» mno rogam oOyueHusI.

du3nka Kak Hayka 0 HanOojee OOIMX 3aKOHAX MPUPOIbBI, BBICTYIAs B KAYECTBE y4eOHOro mpeamera B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ B CHCTEMy 3HaHHMH 00 okpyskatomeM mupe. [IIkonbHbIN Kype GU3NKH —
CHCTEMOOOPA3YIOIIHUH [IJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBbKY (PU3MUECKHE 3aKOHBI JIEKAT
B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHeH, Ouonorueit, ¢pusndeckoii reorpadueii 1 aCTpOHOMHEH.
Ucnonp3oBaHMEe W aKTUBHOE TMpHUMEHeHHe (U3NYECKUX 3HAHUH OMNpeAenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIIOPTA, OCBOEGHUS KOCMOCA, IOJyYEHHsS] HOBBIX
MaTepHajiOB C 3aJaHHBIMH CBOWCTBAMH M Apyrux. HW3ydeHue (U3UKM BHOCHT OCHOBHOH BKJAl B
¢dbopMHupOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa OOy4aromuxcs, B (OPMUPOBAHUE YMEHHH MPUMEHATH
HAYYHBII METO MMO3HAHUS ITPH BHIMOJIHEHIH UMHU YI€OHBIX HCCIIETOBAHHI.

B ocHoBy kypca ¢usuku s ypoBHsI cpemHero odiiero oOpa3oBaHUs TMOJIOKEH Psn UAEH, KOTOpbIe
MOYKHO pPacCMaTPHUBATh KaK MPHHLIUIIBI €r0 TOCTPOSHHS.

Hoesn yenocmnocmu. B COOTBETCTBUH C HEH KypC SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPIKHUT
MaTepHall U3 BCEX paszaesioB (PM3HMKH, BKIFOYAET KaK BOMPOCH KJIACCHYECKOH, TaK U COBPEMEHHON (PH3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUH ¢ Hel Marepuan Kypca GU3NKH OOBEIUHEH BOKPYT (PU3NUECKHX
Teopuil. Benymum B Kkypce siBisiercst GOpMHpPOBaHHE IPEACTABICHHH O CTPYKTYPHBIX YPOBHSIX MAaTEpHH,
BEIIIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peammzanusi npeanonaraeT UCNOJIb30BaHHE T'YMAHUTAPHOTO MOTEHLIHANA
¢u3ndyeckoii Haykd, OCMBICICHHE CBA3M pa3BUTUs (U3NKH C pa3BUTHEM OOMmecTBa, a TaKXke C
MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHIECKUMH TPOOTIeMaMu.

Hoesn npuxnaonoii nanpaerennocmu. Kypc (U3MKH mpennojiaraeT 3HAKOMCTBO C IIHPOKUM KPyrom
TEXHUYECKHX M TEXHOJIIOTUYECKUX MPUIIOKEHUN N3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoesn skonoecusayuu peanusyercsi NMOCPEACTBOM BBEICHHS 3JIEMEHTOB COIEPIKAHUS, IMOCBALIEHHBIX
SKOJIOTUYECKHM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe
obcyskaeHust mpodyieM paluoOHALHOTO MPUPOAOIONB30BAHMS U 3KOJIOTHIECKON 0€30MacHOCTH.

CrepkHEBBIMH 3JIEMEHTaMH Kypca (M3MKM Ha YPOBHE CpenHero oOmero oOpa3oBaHUs SIBISIOTCS
¢usnueckue Teopun ((HOPMUPOBAHKE TMPENCTABIEHUN O CTPYKType MOCTPOeHUs (PU3MYECKONH TEOpUH, POJH
(yHOaMEHTaNbHBIX 3aKOHOB W MPHUHLMUIIOB B COBPEMEHHBIX MPEICTABIEHUSIX O TMPHUPONE, TPaHHULIAX
NPUMEHIMOCTH TEOPHIH, IJIs1 ONMCAHHUS €CTECTBEHHO-HAYUHBIX SIBJICHHH U IIPOLIECCOB).

CuCTeMHO-IIESITETbHOCTHBIN MOAXO B Kypce (PU3UKH Pean3yeTcs Mpexie BCero 3a CUET OpraHu3aliu
SKCIIEPUMEHTAIIbHON AeATENbHOCTH o0yqaromuxcs. J{ist 0a30Boro ypoBHs Kypca GU3UKU — 3TO HCIIOJIBb30BAHHE
cUCTEMBbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPAaTOPHBIX paboT, KOTOPHIE B MPOrpaMMe I1o
¢du3nke oObeAMHEHBI B 00NN CITUCOK YYEHUYECKHX MPAaKTUYeCKNX pador. Beiaenenne B yKa3aHHOM MEpevHe



Ja0opaTopHbIX  pabOT, MPOBOAMMBIX [UIi KOHTPOJS W OLIGHKH, OCYLIECTBIISCTCS  Y4YaCTHHKAMH
00pazoBaTeNLHOrO MpoLecca UCXOMs U3 OCOOCHHOCTEH TUIAHUPOBAHMS U OCHAIleHus kabunHera pusuku. [Ipu
3TOM o0ecreunBaeTcsi OBJafeHHe OOYYAOUIMMHUCS YMEHHSMH MPOBOAMTh KOCBEHHbIE H3MEPEHHUs],
UCCJIeIOBAHMS 3aBUCHUMOCTEH (DPU3MYECKMX BENIMYMH M TMOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKEHHBIX
THIIOTES.

bonblioe BHUMaHUE YAESETCs PEIIEHHI0 PACUETHBIX U KAYeCTBEHHBIX 3a1a4. [Ipu 3TOM 111 pacy€THBIX
3a1a4 MPUOPUTETOM SIBJIIIOTCS 33[a4d C SIBHO 3aJaHHOI (DU3NYECKOW MOJENbIO, TMO3BOJSIIOIINE MPUMEHSATh
U3y4YeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3ziesia Kypca, TaK M MHTErPUPYs 3HAHHS U3 Pa3HBIX
pasmenoB. Jlisi Ka4yeCTBEHHBIX 3aqad MPUOPUTETOM SIBJIAIOTCS 3adaHusi Ha OOBSICHEHHWE MPOTEKAHHUS
(pU3MUECKHX SIBICHUH M TMPOLIECCOB B OKPYXKAKOLICH KU3HHM, TpeOyrolue BbIOOpa (U3NUECKOH MOMENH IJIst
CHUTYaLH MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ tpebosanussmu ®I'OC COO k MaTepHaabHO-TEXHHYECKOMY OOECTIEUeHHI0 YueOHOTro
npouecca 0a30BbIl YPOBEHb Kypca (U3UKU HAa YPOBHE cpemHero olmiero oOpa3oBaHUs AOKEH M3Y4aThCs B
YCJAOBUSIX MPEAMETHOro KaOuHeTa (U3MKM WM B YCJIOBHSIX WHTEIPHPOBAHHOIO KaOMHETa MpPEAMETOB
€CTeCTBEHHO-HAyYHOTO ukKa. B kabunere Gu3nku NOKHO OBITH HEOOXOANMOE 1adopaTOPHOE 00OPYIOBAHHE
IJIsl  BBIMOJHEHUs] YKa3aHHbIX B MporpamMme MO (U3MKE YYEHHYECKHX IPAKTHYECKUX padoT U
JIEeMOHCTPAaIMOHHOE 000pyIOBaHHE.

JleMoHCTpalMoHHOe o0OopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C MPHHLHUIIOM MHHUMAJbHOI
IOCTATOYHOCTH M 00eCrlevYrBaeT MOCTAHOBKY IMEPEYMCIIEHHbIX B TMporpamMMe M0 (PH3UKE KIIFOUEBbIX
IEMOHCTpalMi [JIsi UCCICAOBAHMS M3Y4YaeMbIX SIBJICHHH U MPOLIECCOB, SIMIHUPHYECKUX U (yHIAMEHTAIbHBIX
3aKOHOB, MX TEXHHUYECKUX MPUMEHEHHIA.

JlabopatopHoe oOOpyaOBaHME [yl YYEHHYECKHMX MPaKTHUECKHX padoT QopMupyercss B BUAE
TEMAaTHYECKHX KOMILUIEKTOB K O0eCredYrBaeTcss B pacuére OJHOrO KOMIUIEKTa Ha JBYX OOYYarOILIMXCA.
TemaTudyeckue KOMIUIEKThI J1a0OPaTOPHOrO OOOPYAOBaHHS JOJUKHBI ObITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIB30BAHUH aHAJIOTOBBIX U LU(PPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B BHIE
U poBbIX JTabopaTOPUid.

OCHOBHBIMH TIEJISIMH M3Y4eHUS (PU3UKU B 001IeM 00pa30BaHUH SIBIIFOTCS:

e (opMHpOBaHHE MHTEpPECa M CTPEMJICHHUsS] OOYYAIOIIUXCsl K HAYYHOMY U3YYEHHUIO MPHUPOIbI, Pa3BUTHE

UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BHUTHE MPEICTABICHHI O HAYYHOM METOJAE MO3HAHUsS W (POPMHUPOBAHHE HCCIIEAOBATEIBCKOTO
OTHOLIEHUSI K OKPY KAIOLIHM SIBICHHSM,;

e (opMHpOBaHHE HAyYHOTO MHPOBO33PEHUs] KaK pe3yJbTaTa M3yueHHs OCHOB CTPOCHHUS MaTepuHl U
(yHOaMEHTaIbHBIX 3aKOHOB (PU3UKHY;

e (opMHpOBaHHE YMEHHU OOBSICHSTH SIBICHHS C HCMOJB30BaHHEM (U3NYECKUX 3HAHMNA W Hay4YHBIX
JI0Ka3aTeJbCTB;

e (opMHpOBaHHE MPEACTABICHUH O PONK (HUIUKHU AJIsI PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHUH.

JlocTrokeHne 3TUX Leneil o0ecreYnBaeTcsl peleHneM CIEAYIOINX 3a7ad B MPOLEcce M3YUYEeHUsT Kypca

¢$u3nKK Ha ypOBHE CpeAHEro o0Iero o0pa3oBaHUs:

e rmnpuoOpereHne CcHCTeMbl 3HaHMH 00 OOmUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsX,
BKJIIOYAsi MEXAHHUKY, MOJIEKYJSIPHYIO (U3UKY, 3JIEKTPOIAWHAMHUKY, KBAHTOBYIO (DPU3UKY U 3JIEMEHTBI
acTpoM3HKH;

e (opMHPOBaHHE YMEHHI MPUMEHSTh TEOPETUIECKUE 3HAHUS 1151 OObSCHEHUS (PUSUUECKUX SBJICHUI B
NPUPOJE U AJIsl IPUHSITUS TPAKTUYECKUX PELICHHU B IOBCEIHEBHOM )KU3HH,

® OCBOEHHE CIIOCOOOB pEIIEHUs] PAa3JIMYHBbIX 3a7a4d C SBHO 3aaHHON (PH3MUECKOW MOAENbIO, 3aaad,
MOJPa3yMEBAIOIINX CAMOCTOATENBHOE CO31aHne (PU3MUECKON MOIENH, aJeKBAaTHOH YCIOBUSIM 33/1a4H;

e nOHUMaHUe QU3NYECKUX OCHOB M MPUHLIMIIOB ASHCTBHS TEXHUUYECKHX YCTPOHCTB M TEXHOJOTHYECKUX
IPOIIECCOB, UX BIUSHUS HA OKPY KAIOIIYIO CPEny;



® OBJAJCHHE METOJaMH  CaMOCTOSITENIbHOTO  IUIAHUPOBAaHUSI M TPOBENEHUS  (U3NYECKHX
SKCIIEPUMEHTOB, AaHalIW3a ¢ HMHTEPIpEeTaldyd HHPOPMALMHK, ONpPENeNeHUs] JOCTOBEPHOCTH
MOJIy4€HHOTO PE3yJIbTaTa,
® CO3/aHUE YCJIOBUH AJIS1 PA3BUTUSI YMEHUHN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON AEATEIbHOCTH.
Ha usydenne ¢usnku (0a30BbI YPOBEHb) HA YPOBHE cpemHero odiiero oOpasoBanusi OTBOAUTCS 136
gyacoB: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kacce — 68 wacos (2 yaca B HEIEIHO).
[Ipemnaraemslii B mporpamMMe no (puU3HKe mepevueHb JadOPaTOPHBIX M MPAKTHUECKUX padoT sBISETCS
PEKOMEH/IOBaHHBIM, VYHTENb JejaeT BbIOOp mpoBeneHHs JabOpaTOpPHBIX pabOT U OMBITOB C YYETOM
WH/IMBUAYAIBbHBIX OCOOEHHOCTEH 00yJaromuXcs.

COAEP/KAHUE OBYYEHUA
10 KJIACC

Paszpen 1. ®dusuka u MeTOABI HAYYHOI0 MO3HAHUA

®u3uka — HayKa o npupoae. Hayuneie meToabl NO3HAHMS OKpYKaowero mupa. Poab 3xcnepumenrta u
TeOpHuH B Mpolecce NO3HAHUS NPUPOABL. JKCIePHUMEHT B pusuke.

MonenupoBanue (U3NYECKUX SIBICHUH W TpoueccoB. Hayunble rumote3pl. Pu3NUeCKUe 3aKOHBI H
Teopun. I paHULIbI MPUMEHUMOCTH (PU3HIECKIX 3aKOHOB. [IpUHIINIT COOTBETCTBHSI.

Ponp u mecro ¢usukm B (HOpPMHUPOBAHMHM COBPEMEHHOW HAYYHOH KapTUHBI MHpPA, B MPAKTHYECKOH
NEeITEIIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble 1 U POBbIE U3MEPUTENbHbIE PUOOPHI, KOMIIBIOTEPHBIE TATUNUKH.

Paszpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe gaBukeHHe. (OTHOCUTENBPHOCTh MeXaHMUYecKoro nABmkeHus. Cucrema orTcuéra.
Tpaexropusi.

[Tepemernenue, CKOpoCTb (CpemHsss CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHUabHOM
TOUYKH, UX MPOEKLIUU Ha OCU CUCTEMBbI koopAauHaT. Clio)keHHe NepeMEeLeHU I U CI0KEHHe CKOPOCTEeH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NpPAMOJIMHEHHOe ABIDKeHHe. [ paduky 3aBUCHMOCTH KOOPAMHAT,
CKOPOCTH, YCKOpPEHUs, MyTH U MepeMeIleHNs MaTePUaIbHON TOUKH OT BPEMEHHU.

CBobOonHoe nageHue. Y CKkopeHrne CBOOOTHOTO MaIeHUsI.

KpuBonuneitHoe nBuxkeHue. JIBIKEHHE MAaTEpPUAbHOW TOYKHM IO OKPYKHOCTU C MOCTOSHHOH MO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHAass CKOpocTh. llepwom w wactora oOpalieHus.
IlenTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE NMPUMEHEHHE: CIUAOMETp, ABM)KEHHE CHApSIOB, LENHbIE U
PEMEHHBIE ITEPENAYH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, MILTFOCTPALMsI KUHEMATUYECKUX XapaKTepUCTUK ABHIKEHMUSI.

IIpeobpazoBanne NBUKEHHH € HCIIOJIB30BAHUEM IPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyX€E U B pa3pesk€HHOM MPOCTPAHCTBE.

Habnronenne nrokeHust Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY U TOPU30HTAJIBHO.

Hsmepenune yckopeHus: CBOOOAHOTO MafeHHUSI.

Hamnpasienue ckopocTH npu ABHXKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomuol

HsyueHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONpeAeeHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MeEXAY NYTAMH, NMPOMIEHHBIMH TEJIOM 3a IOCJeAOBaTeIbHbIE PaBHBIE
MIPOMEXKYTKHU BPEMEHU MPU PaBHOYCKOPEHHOM ABHXKEHHH C HauaJbHONW CKOPOCTBIO, PABHOI HYJIIO.

HsyueHne NBU>KEHHs IIAPUKA B BSI3KOM JKUJKOCTH.

UzydeHune nBUKEHUS Tena, OpOIEHHOrO TOPU3OHTAIBHO.



Tema 2. /lunamuxa

IIpuaumn otHocutenbHOCTH ['anuines. Ilepsbiil 3akoH HeroTona. MHEpLManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuii. Bropoit 3axkoH HeroTOHa niiss MaTepuanbHON TOYKH.
Tpernii 3akoH HbIOTOHA 17151 MaTEPUANIBHBIX TOYEK.

3akoH BceMUpHOTo TAroteHus. Cuna TsxecTu. IlepBast kocMuueckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buner tpenust (mokost, ckonbxeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJIbXKEHUsI M cuia TpeHus: mokos. Koaddunument tpenus. Cuia CONpPOTUBICHUS NPHU IBIDKEHUH Tejla B
JKUJIKOCTH WJIU rase.

[ToctynmaTenbHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPAOTO TENa.

MoMeHT cuiibl OTHOCUTENBHO Ocu BpateHus. [lnedo cunbl. YciaoBus paBHOBeCHs TBEPAOIO Tea.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE NPUMEHEHME: MOJAIIMIHUKH, JBH)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue NHEpLMU.

CpaBHeHue Macc B3aUMOJEHCTBYIOLUX TeJl.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CnosxxeHue cu.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opMaLuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MMAICHUU.

CpaBHeHue CUJI TPEHUs MTOKOsI, KAUEHUSI U CKOJIbXKEHMUSI.

YcoBus paBHOBeCHsl TBEPAOTO Tena. Buael paBHOBeCHS!.

Yuenuueckuii oxcnepumenm, nabopamopnuie pabont

Uzyuenue nuxeHns: Opycka o HAKJIOHHOH TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B NMPYXXKHUHE U PE3UHOBOM o0pasue, OT uX
nedopmaruu.

Hccnenosanue yCcioBH paBHOBECHS TBEPIOIO TENA, UMEIOLIErO OCh BPALLECHMUS.

Tema 3. 3akonst coxpanenus 6 mexanuxe

HNmnynec MaTepuanbHONW TOYKH (Teja), CUCTEMbl MaTepUANbHBIX TOUYeK. VIMIyJIbC CHJIBI U M3MEHEHUE
UMITyJIbCa TeNla. 3aKOH COXpaHeHUs uMIyJibca. PeakTUBHOE ABUKEHUE.

Pabora cubl. MOIIHOCTD CHUTBL

Kunerndeckas sneprust MarepuaibHOi ToukH. Teopema 00 N3MEHEHNH KUHETHUECKONW SHEPTHH.

[TorenumanbHast osHeprus. lloTeHnmanbHas SHeprust  ynpyro  AeGOpMHPOBAHHOW — MPYKHHBI.
[ToreHumanbHast SHEPrUs Tej1a BOJIN3U OBEPXHOCTH 3EMITH.

[ToreHumanbHple W HEMOTEHUUANbHbIE CHIbl. CBSI3b paOOThl HEMOTEHLHMAIBHBIX CHJ C HM3MEHEHUEM
MEXaHUYECKOM SHEPTrUu CUCTEMBbI TeJl. 3aKOH COXPaHEHUS MEXaHUYeCKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuueckue ycTpOHCTBA M MPAKTUUECKOE IMPUMEHEHHE. BOJOMET, KOMEp, MPYKUHHBIM MHUCTOJNET,
IBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs! UMITyJbCa.

PeakxTuBHOE NBUXKEHUE.

[Tepexon MOTeHUMANBHOM YHEPTUU B KHUHETUYECKYIO U OOpaTHO.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

HzydeHune abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHHUKOB.

UccnenoBanue cBsi3u padOTbl CHJIBI C W3MEHEHHEM MEXaHMYECKOHW JHEPruu Teja Ha MpHuMepe
pacTsKEHUs PE3UHOBOIO XKIyTa.

Pasznen 3. MoaexkyasipHasi pU3HKA H TEPMOAHUHAMHKA
Tema 1. Ocrogst MOIEKYIAPHO-KUHEMUUECKOI MeopUl



OCHOBHBIE TTOJIOKEHHS] MOJIEKYJIIPHO-KMHETHUECKOW TEOPUH M X ONBITHOE 00OCHOBaHUE. bpoyHOBCKOE
nswkenue. Jnuddysusa. Xapakrep IBIKEHHsS U B3aUMOIEHCTBUS 4acTHUL] BemecTBa. Moennu CTPOEHHUs Ta3oB,
KUIKOCTEH M TBEPABIX TeNl M OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE 3TUX Mopnened. Macca M pa3mepsl
moniexyJ. Konuuectso Bewmectsa. [loctosiHHas ABoranpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens nneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOH TEOpUH UAEAbHOIO Iasa.
AOcomoTHas TeMmreparypa Kak Mepa CpeqHell KHHETHYeCKOW HHEPrHH TEeIUIOBOrO JBHIKEHHS YaCTHUIl rasa.
IMxana temneparyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHue Menpaeneesa—Kianelipona. 3akoH JlanbToHa.
Uzomponecchl B HIEaNIbHOM Ta3e C IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpencraBieHHe
U30MPOLIECCOB: U30TEPMa, U30X0pa, u3odapa.

TexHUUECKHE yCTPONUCTBA U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OmnbITEl, AOKa3bIBAIOIINE MTUCKPETHOE CTPOEHHME BellecTBa, (oTorpaguu MOJEKYJT OpraHHYECKHX
COeIMHEHU.

OmnpiTe! 10 TUpPy3UHN KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO IBHIKEHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOIO B3aUMOAENCTBHS.

Mopenp, WIIIOCTPUPYIOLIAS TPUPOY JABJIEHHS ra3a Ha CTEHKHU COCY/a.

OnbIThI, WUTIOCTPUPYIOLIME YPaBHEHNE COCTOSHUS UAEAIBbHOIO rasza, H30MpOoLecChl.

Yuenuueckuii oxcnepumenm, nabopamopnuie pabontot

Omnpenenenne Macchl BO3yXa B KJIACCHOH KOMHATE Ha OCHOBE U3MEPEHHH 00bEMa KOMHATHI, TaBJICHHS U
TEMIIepaTyphbl BO3/lyXa B HEH.

Hccnenosanue 3aBUCUMOCTH MEXly ITapaMeTpaMM COCTOSIHUS Pa3pesKeHHOIO rasa.

Tema 2. Ocnoest mepmoounamuru

TepmonnaaMuveckass cuctemMa. BHYTpeHHsIsI SHEPrUsl TEPMOAWHAMUYECKOH CHCTEMBI U CHOCOOBI €€
u3MeHeHus1. KonmudecTBo TeroTel U pabota. BHYTpeHHsIsI SHEPrUsi OMHOATOMHOI'O HIEANbHOrO ras3a. Bumbl
TeIJIonepenayu: TeIIONPOBOJHOCTb, KOHBEKIIMSI, U3JIyueHue. Y JebHasl TeMJI0EMKOCTh BellecTsa. KonnuecTso
TEIJIOTHI NPH TeIIonepenaye.

ITousitue 06 apmadatHoMm mpornecce. Ileperiii 3akoH TepMmoauHamMuku. [IpuMeHeHHe MepBOro 3aKoHa
TEPMOIHMHAMUKH K m3omponeccam. I papudeckas naTepnperanus paboTsI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOparnMocTh mporeccos B MpHPOE.

Tennosble MamuHbL [IpuHIMNBI necTBUSA TEIIOBBIX MamuH. IIpeoOpa3oBaHust SHEPruM B TETUIOBBIX
mamnHax. Koadduuenr nosnesHoro netictBus TterioBod Mammebl. [lukn KapHo m ero kosddunment
MOJIE3HOTO AEUCTBUSA. IKOJOTHIECKHIE MPOOIEMBI TEILIOIHEPTETHUKH.

TexHuueckue yCcTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: JBHraTeslb BHYTPEHHErO CropaHusi, ObITOBON
XOJIOUIbHUK, KOHIULIUOHEP.

Jlemoncmpayuu

U3MmeHeHNe BHYTpPEHHEH SHEPruu Tejla NPU COBEPLICHHH PabOTHL BbUIET NMPOOKH M3 OYTBUIKH TOX
NEHCTBUEM CXKATOrO BO3MyXa, HarpeBaHue d(hupa B IATYHHOH TPyOKe MyTéM TpeHUs! (BUIECONEMOHCTPALIMS).

H3meHeHue BHyTpeHHEN SHEPTUH (TEMIIEpaTyphl) Tela MPH TeIuIonepenaye.

OmnpIT o aguadaTHOMY PACHIMPEHHIO BO3AYyXa (OMBIT C BO3AYLTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHHUsI, PEAKTUBHOTO IBUTATEIS.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

HsmepeHue yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnsie cocmoanusn eewyecmea. MDazogvie nepexoont

[TapoobpazoBanue u koHaeHcauus. Ucnapenne u kuneHue. AOCONIOTHAS U OTHOCUTENbHAS BJIAYKHOCTD

BO3nyxa. HacelmeHHbIl map. YaenpHas Teriota napoodpa3oBaHus. 3aBHCHUMOCTb TEMIIEPATypPhbl KUMIEHUS OT
JaBJICHHUS.



Teépmoe tenmo. Kpucrammmdyeckue u amopdHble Tena. AHH3OTPONHSI CBOWCTB KpuUCTaioB. JKumkue
kpuctauiel. CoBpeMeHHble Marepuaibl. llnaBneHne M KpucTajuMzauus. Y IeNbHAs TEIUIOTa IJIaBJICHHSL.
Cybmumarnusi.

YpasHeHue TermioBoro danaHca.

TexHU4YeCKHe YyCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE. TUTPOMETP U TCUXPOMETP, KaJIOPHUMETP,
TEXHOJIOTUU MOJYYSHHsS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEX HOJIOTHIH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MMAPOB.

Kunenue npu moHUKEHHOM JTaBJICHUU.

CriocoObI M3MepeHusT BIKHOCTH.

Habnronenne HarpeBaHus M IJIaBJIEHUS] KPUCTAJUIMIECKOTO BEIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

H3MepeHne OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3nen 4. daexkTpoauHaMuka

Tema 1. dnexkmpocmamura

OnekTpuzalus Tel. OleKkTpudeckuil 3apsan. JlBa Bunma siekTpuueckux 3apsinos. I[IpoBoaHuky,
IOU3JIEKTPUKU U TIOJTYNPOBOAHUKH. 3aKOH COXPAHEHUs 3JIEKTPHUUECKOro 3apsija.

Bzaumoneticteue 3apsigoB. 3akoH Kymona. TouedHbI 3MeKTpUYECKH 3apsiA. DJIEKTPUUECKOE TIOJIE.
Hanpsok€HHOCTE  3yekTpuueckoro nossd.  IIpuHuun  cynepno3unuu  3JIeKTpUYecKUX mnonen. JInaum
HaNPsKEHHOCTH 3JIEKTPUYECKOTO OIS

Pabora cun »saekrpocrarmueckoro mnousisi. lloreHmman. PasHocte mnorteHuuanos. IlpoBogHWKH H
IOU3JIEKTPUKHU B AJIEKTPOCTATUYECKOM Mojie. JusaexTpuyeckas MpOHHULAeMOCTb.

OnextpoéMkocTb. KonneHcaTop. DneKTpOEMKOCTb IJIOCKOTO KOHAEHCATOpa. JHEprus 3apsiKeHHOIro
KOH/IeHCaTopa.

TexHuueckue  ycTpoiicTBAa U MNpakTUYECKOE  NPUMEHEHHE.  BJEKTPOCKON,  3JIEKTPOMETP,
AJNIEKTPOCTATHYECKAs] 3aIlNTa, 3a3€MJICHHE 3SJIEKTPONPUOOPOB, KOHIEHCATOp, KOMMPOBAJBHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHLIAI AEHCTBUS SJIEKTPOMETPA.

BzaumMopelicTBue Ha3AEKTPU30BAHHBIX T

DJEKTPUUECKOE TI0JI€ 3aPSIKEHHBIX TEL.

IIpoBOIHUKHU B 3JIEKTPOCTATUYECKOM MOJIE.

DJNEKTPOCTATUYECKAS 3AIIUTA.

JIM3IEeKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH MJIOCKOTO KOHAEHCATOpa OT IUIOIAAH IJIACTUH, PACCTOSHUSA MEXAYy HUMU
U TUBJIEKTPUYECKOI MPOHUIIAEMOCTH.

DHeprus 3apssKEHHOTO KOHIEHCaTopa.

Yuenuyeckuii sxchepumenm, nabopamopusie pabomuol

HsmepeHne 351eKTpOEMKOCTH KOHAEHCaTOopa.

Tema 2. ITocmoannsiit 31ekmpudeckuii mox. Toku 6 paziuynsix cpeoax

OnexkTpuueckuil TOk. YCIOBHUS CYLIECTBOBaHUS 3JekTpudeckoro Toka. Mcrounuku toka. Cuna Toka.
ITocTostHHBIN TOK.

Hanpsxenne. 3akon OMa 1iis yyacTka LemnH.

DNeKTpUYecKoe  CONpOTHBIEHHE. YJAeNbHOE CONpOTHBJIEHHE BemecTsa. llocimengosarenbHoe,
napajuleJibHOe, CMEIIaHHOE COeIMHEHNE IPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxxoyns—JIeHna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTpOABMXKYLIAsl CUJla U BHYTPEHHEE CONPOTHUBJIEHHE WCTOYHUKA ToKa. 3akoH OMa ansd MOJHOHN
(3aMKkHyTO) 3nekTpudeckoi renu. Kopotkoe 3aMbIkaHue.



ONeKTpOHHAss MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBJIEHHS METaUIOB OT
TeMiepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

IMonynpoBopnukn. CoOCTBEHHass W TNPUMECHass MPOBOAMMOCTb TMONYyNPOBOAHHMKOB. CBOWCTBA p—n-
nepexona. [1oxynpoBogHUKOBBIE TPHOOPHL

DNeKTpUUecKUil TOK B PacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJEKTPOJUTHYECKas JUCCOLIUALIUS.
DNEKTPOIH3.

DnexTpuueckuil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [1nasma.

TexHuueckue ycTpoicTBa M MPakTUYECKOE MPUMEHEHUE. aMIIEpMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKU
TOKA, S3JIEKTPOHArpeBaTENbHBIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE NPUOOPBI, TEPMOMETP CONMPOTUBIICHUS,
BAKyyYMHBIH U0, TEPMHUCTOPBI U (POTOPE3UCTOPBHI, MOJIYITPOBOIHUKOBBIN U0, TaIbBAHUKA.

Jlemoncmpayuu

HsmepeHne cubl TOKa U HAPSKEHUS.

3aBUCUMOCTb COIPOTUBJEHHUS LMJIMHAPUYECKUX IPOBOAHMKOB OT [UIMHBL, IUJIOLIAJU IONEPEUYHOro
CeueHUs U MaTepuana.

CwMmelanHOE cOeTUHEHNE TPOBOJHUKOB.

IIpsiMoe usMepeHue sieKTpoABHXKYyIled cuibl. KopoTkoe 3amblkaHHe rajbBaHUUECKOrO 3JIEMEHTa U
OLIeHKa BHYTPEHHEr0 CONPOTUBJICHMUSI.

3aBUCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPBhI.

IIpoBOAUMOCTD 3JIEKTPOIUTOB.

Hckposoii pa3psaa 1 IPOBOAUMOCTb BO31yXa.

ORHOCTOPOHHSISI MPOBOJUMOCTD AUOAA.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabontot

H3yueHue cMeliaHHOTO COeIUHEHNUS pe3UCTOPOB.

HsmepeHne 351ekTpoBIKYLIEH CUIIbI HCTOUHHKA TOKA U €r0 BHYTPEHHErO CONPOTHUBIICHHUS.

Habmonenue snexkTponmsa.

MexnpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHS B 10 Kiacce OCYLIECTBISIETCA C YUETOM COAEPIKATENBbHBIX
MEKITPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUH, reorpadpui ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nonsmus, CBsI3aHHBIE C H3YYCHUEM METO/IOB HAYYHOTO MO3HAHUS: SIBJICHUE, HAYYHBIH
¢axkT, runoresa, puznyecKas BEIUUNHA, 3aKOH, TEOPHs, HAOMIOIEHUE, SKCIIEPUMEHT, MOZIETIMPOBAaHNE, MOAETIb,
U3MepeHHUe.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, TUHelHas GyHKums, mapadosa, runepdona, ux rpaduxu
U CBOICTBa, TPHUTrOHOMETpHYECKHEe (QYHKIMHU. CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMU Ha OCH KOOPAUHAT, CIOXKEHHE BEKTOPOB.

buonoeusn: mMexaHnueckoe IBIKEHHE B JKUBOW mpupoxe, auddysus, ocMoc, TEIIOOOMEH >KHUBBIX
OpPTaHu3MOB (BUBI TEIIONEPENAYH, TETNIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBJICHHS B JKHBOH IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHME BELIeCTBa, CTPOEHHE aTOMOB U MOJIEKYJ, MOJb BELIECTBAa, MOJApHAas
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TN, JKUAKOCTEW M Ta30B, 3JICKTPUYECKHE CBONCTBA METAJUIOB,
3JIEKTPOJIUTUYECKAS AUCCOLUALUSA, TalbBAaHUKA.

l'eoepacpus: BIaXKHOCT BO3yXa, BETPHL, OapOMETp, TEPMOMETP.

Texnonoeusn: npeodpazoBaHME NBIKEHHWH C HCIOJb30BAHMEM MEXAHHM3MOB, VUET TPEHHsS B TEXHUKE,
NOJIIUITHAKY, HCIOJb30BAHNE 3aKOHA COXPAHEHHS HMIYJIbCA B TEXHUKE (pakeTa, BOAOMET U ApyTrue),
IBUTATENIb BHYTPEHHETO CrOpaHUs, mapoBas TypOuHa, OBITOBON XONOAMJIBHHK, KOHIWULMOHEP, TEXHOJOTHU
MOJIy4YEHUs] COBPEMEHHBIX MaTepuaJioB, B TOM 4HCJI€ HAHOMAaTepHaloB, M  HAHOTEXHOJOTHUH,
JNIEKTPOCTATHYECKAasT ~ 3aIIWTa,  3a3€MJIEHHE  SJEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIA  TPUHTEP,
3JIEKTPOHArpEeBaTENIbHBIE MPUOOPHI, JIEKTPOOCBETUTEbHBIE MPHUOOPHI, raJIbBAHHKA.



INIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro npenmera «Pusnka» Ha ypoBHE cpenHero odiiero oOpasoBanus (0a30BbIi YPOBEHb)
JOJIDKHO obecneynTh JOCTHIKCHHE CICAYIOIHNX JIMYHOCTHBIX, METAPEAMETHBIX u NPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHs yueOHOro mpenmMera «Pu3nka» NOJDKHBI OTPakaTb TOTOBHOCTb U
CHOCOOHOCTh  OOYYarOIIMXCsl PYKOBOACTBOBATbCS CPOPMHPOBAHHOW BHYTPEHHEH NO3MLMEH JHYHOCTH,
CHUCTEMOW  LIEHHOCTHBIX OPHEHTAlM{, [MO3UTUBHBIX BHYTPEHHUX YOEKIOEHUH, COOTBETCTBYIOLINX
TPATULOHHBIM LIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACIINPEHNE JKU3HEHHOTO OMbITA U OIbITA EATEIbHOCTH
B [IPOLIECCE peaTn3alii OCHOBHbBIX HAIIPABJIEHUN BOCIIUTATEIbHON AESITEIbHOCTH, B TOM YHCJIE B HaCTHU:

1) rpaskaaHCKOro BOCIUTAHUS:

cpOPMHUPOBAHHOCTh T'PAXKIAHCKONW MO3UIMU OOYHAIOIIEerocss Kak akTHBHOT'O M OTBETCTBEHHOTO UJICHA
POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAJULHOHHBIX O0IIEYEIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHYECKUX LIEHHOCTEH,;

TOTOBHOCTb BECTH COBMECTHYIO NIEATENbHOCTb B MHTEpPECaX TIPaKJaHCKOrO OOINeCTBa, y4aCTBOBATH B
CaMOYIIpaBJIEHNH B 00Pa30BaTEIbHON OpraHU3aLny,

YMEHHE B3aUMOJEHCTBOBATb C COLMAJbHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX (PYHKUUSAMH H
Ha3Ha4YeHUEM;

rOTOBHOCTb K T'YMaHUTApHON U BOJOHTEPCKOM AeATENbHOCTH,

2) N1aTPHOTHYECKOI0 BOCIIUTAHUSI:

cpOpPMHPOBAHHOCTb POCCHICKOM IPa’KNaHCKOW UACHTHYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHE K FOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHICKHUX YUEHBIX B 00J1aCTH
(bU3NKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(pOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO TIOBEICHNS,

CHOCOOHOCTD OLIEHMBATH CUTYAIMIO M NMPHHAMATh OCO3HAHHBIE PELICHHUS, OPHEHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JESTENBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE YCTOHUNBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLIEHHE K MHPY, BKIIKOYAsl 3CTETHUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO (PH3HUUECKOM
HayKe,

S) TpyaoBoro BocnuTaHusi:

UHTEPEC K Pa3INYHBIM chepam mpodecCHOHATBHON NeATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ PU3UKOH U
TEXHUKOH, YMEHHE COBEepILIaTb OCO3HAHHBIH BBIOOp Oyayiied mpodeccun M pearn3oBBIBATH COOCTBEHHBIE
JKU3HEHHbIE IJIaHb,

TOTOBHOCTb M CIOCOOHOCTh K OOpa3OBaHUIO M CaMOOOpPa3OBaHMIO B 0OnacTH (U3UKU HA MPOTHKEHUU
BCEH KU3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(pOPMHPOBAHHOCTh 3KOJOTHMUYECKONW KYyJIbTYPhl, OCO3HAHHE TIJIOOAJIBHOIO XapakTepa 3KOJOTHYECKUX
npobnem;

IJJAHUPOBAHUE W OCYLIECTBJICHHE NEHUCTBUM B OKpPY’KalOUIEH Cpeae Ha OCHOBE 3HAHUA LeNeil
YCTOWYMBOIO Pa3BUTHUsl YEJIOBEUYECTBA,

paclIipeHHe OMbITa AESTENbHOCTH 3KOJIOIMYECKON HAIMPaBJI€HHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUN 10
dusnke;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMs, COOTBETCTBYIOIETO COBPEMEHHOMY  yPOBHIO  Pa3BHTHUS
bu3nvecKkoil HayKH;



OCO3HAHME LIEHHOCTH HAyYHOM JEATENbHOCTH, TOTOBHOCTD B MpOLECce N3yUeHHsT (PH3UKH OCYIIECTBISTh
MIPOEKTHYIO U UCCIIEOBATENbCKYIO AEATEIbHOCT HHANBUAYAJIBHO U B FPYIIIE.

METANPEIMETHBIE PE3YJbTATHI

I[lo3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS
basoBble Jornyeckune 1eHCTBUA:

CaMOCTOSITENILHO (POPMYJTUPOBATE U aAKTYaJM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE,

OMPENENSITh LEU NESITENIbHOCTH, 33J1aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTHKCHUS,

BBISIBJISITH 3AaKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX (PH3UYECKUX SIBIICHUSIX;

pa3pabaThiBaTh IJIAH peIIeHuss npodJieMbl € YYETOM aHaiu3a HWMEIOMINXCS MATePUANbHBIX U
HEMaTePHATbHBIX PECYPCOB,;

BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTb, OLICHHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLEHUBATh PUCKH
MOCNENCTBUHN AEATEIbHOCTH,

KOOPAUHHUPOBATh U BBINOJHITH PabOTy B YCIOBUSIX PEaJbHOTO, BUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aNMOJICUCTBHUSI,

Pa3BHUBATH KPEATUBHOE MBIIJICHHE MPU PEIICHUH KIU3HEHHBIX TPOOIIeM.

Ba3oBbie ucciiegoBare/ibCKue 1eHCTBHS:

BJIA/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOYEBbIMH MOHSITHSIMHI W METOIAMU (PU3NIECKON HAYKH,

BJIAIETh HABBIKAMH Y4Y€OHO-HCCIIENOBATEILCKON W TPOSKTHOW HESTeNIbHOCTH B 0OjacTh (HHU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBEO K CAMOCTOSATEIBPHOMY TMOMCKY METOAOB pelieHus 3aaad  (HU3H4eCcKOoro
conep KaHusl, MPUMEHEHHUIO Pa3JIMYHBIX METOAOB MO3HAHUS,

BJIAJIETh BUAMH AESTEIILHOCTH 110 TTOJIYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETALNH, MPEOoOPa3OBaAHMIO U
MPUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX CHTYAIMSIX, B TOM YHCJIE TIPH CO3JAHUHU YYeOHBIX MPOEKTOB B 0OJaCTH
¢busnky;

BBISIBJIATh TMPUYMHHO-CJICACTBEHHBIE CBSI3U W aKTyaJM3UPOBATh 3a/1ady, BbIABUTATH THUIIOTE3y €€
PELIeHHs], HAXOIUTh apTyMEHTHI ISl TOKAa3aTeIbCTBA CBOUX YTBEP)KAEHUMN, 3aaBaTh MapaMeTpbl U KPUTEPUU
peLIeHHS,

AQHAJU3UPOBATh TOJYUYCHHbIE B XOA€ PEIICHHsS 3aJadd pPe3yJbTaTbl, KPUTUYECKH OICHUBATb HX
JOCTOBEPHOCTD, TPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIE 33aa4l B 0OpPa30BaTENIbHON NESITEbHOCTH, B TOM YHCIIE TIPH
U3yUYeHUH (PU3HKH;

JaBaTh OLEHKY HOBBIM CUTYAILUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTD 3HAHUS IO (PH3HKE B IPAKTHUECKYIO O0JIACTh KU3HEES TEIbHOCTH,

yMETh HHTETPUPOBATH 3HAHUSI M3 PA3HBIX MMPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HJI€H, MPEANIAraTh OPUTHHAIBHBIE TOAXOABI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BJI/IETh HABBIKAMHU TOJy4YeHUsT HHPOPMAIUU (PU3UIECKOTO COMEPKAHUS U3 UCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEJTBHO OCYIIECTBIISATh MOUCK, aHAIN3, CHCTEMATH3ALUI0 U HHTEPIPETAINI0 HHOOPMALMU Pa3THYHbBIX
BUIOB U ()OPM MPENCTABIICHMUSI,

OLICHHBATh JJOCTOBEPHOCTH HH(POpMAITHH,

UCTIOJIb30BATh  CPencTBa HMH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPeICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPTaHU3AIUOHHBIX 33/a4 C COONIONeHHEeM TpeOOBaHUI SPrOHOMHUKH,
TeXHUKH O€30MacHOCTH, THTHEHBL, pecypcocOepekeHus, TPaBOBBIX HM OTUYECKUX HOPM, HOPM
UH(POPMALIMOHHON O€30MaCHOCTH,

CO3/1aBaTh TEKCThI (PU3UYECKOrO COAEpKaHUS B Pa3NUYHbIX (QopMaTax C Y4ETOM Ha3HAYEHUS
WH(OPMALIUHU U IEJICBOU ayIUTOPUH, BEIOUPAsi ONTUMANIbHYIO (POPMY MPEACTABIICHUS U BU3yaTU3aLIUU.

KommyHukaTHBHbBIE YHUBepcaJdbHbIe YieOHble JeHCTBHUS:
OCYILIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH AEATEIbHOCTH,



pacro3HaBaTh MPEANOCHUTKYA KOH(PJIMKTHBIX CUTYallli U CMSITYATh KOH(JIUKTHI,

Pa3BEPHYTO U JIOTHYHO H3J1araTh CBOKO TOYKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB,;

MOHUMAThb U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHTHON 1 MHAUBUAYAIBHON paOOThI,

BBIOUPATh TEMATHUKy U METOABI COBMECTHBIX JCWUCTBHIA C y4EéTOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)KIOr0 4IeHa KOJUIEKTHBA,

MPUHUMATL LIEJTH COBMECTHOH NeATEIbHOCTH, OPTaHW30BBIBATH U KOOPAMHHUPOBATH NEWUCTBUSA MO €€
NOCTHKEHHUIO. COCTABJISATh TUIAH JEHCTBUM, pachpeneNsTh PO ¢ YY4ETOM MHEHUN YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOMN palOTHI,

OLICHMBATh KA4eCTBO CBOETO BKJAJa M KAKIOTO Y4YaCTHHUKA KOMAaHABI B OOI(UN pe3yiabTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM,

nmpeyiaraTb HOBbIE TIPOEKTHI, OLEHUBATh MU C TO3UIMHM HOBU3HBI, OPUTMHAJBHOCTH, MPAKTHYECKOU
3HAYUMOCTH,

OCYIIECTBIISATh IO3UTHBHOE CTPATETMUECKOE MOBEEHUE B PA3JTUYHBIX CUTYALHSIX, TPOSIBJISITH TBOPUECTBO
U BOOOpakeHue, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHHBepCAJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranuzanus:

CaMOCTOSITENIPHO OCYIIECTBJIATH IMO3HABATEIBHYIO AEATENBHOCTb B 00JMacTH (U3UKH U aCTPOHOMHH,
BBISABJIATH MPOOJIEMBI, CTABUTh B (POPMYJIUPOBATh COOCTBEHHBIE 3a1a4H,

CaMOCTOSITENIPHO COCTABJIATh IUIAH PEINEHHUs] PAcUETHBIX U KAYECTBEHHBIX 3a/1a4, IUIAH BBITOJHEHUS
NPaKTUYECKOH paboThI C YUETOM UMEIOLITHXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOUYTEHUII,

J1aBaTh OLICHKY HOBBIM CHTYALHsM,

PaCLINPSTh pAaMKH Y4€OHOTO IPeAMEeTa Ha OCHOBE JIMUHBIX MMPENNOYTEHUH,

JeNIaTh OCO3HAHHBIN BBIOOp, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIICHHE,

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHMIO M TPOSIBJICHHUIO SPYAULHUH B O0NACTH (PU3UKH, TOCTOSHHO IOBBIIATH
CBOI 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTE/JIEKT:

7aBaTh OLIEHKY HOBBIM CUTYaLUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIbHOCTb, OLIEHHUBATH COOTBETCTBHE
PE3YJIBTATOB LIEISIM;

BJIAJETh HABBIKAMH IIO3HABATENBHOH pe(UeKCHr Kak OCO3HAHMS COBEpIIAEMBIX HEHCTBUH U
MBICJIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIL,

HCTIOJIB30BATh MPUEMBI peIIEKCHH TSl OLIEHKH CUTYALMH, BEIOOpPa BEPHOTO PEIICHUS,

yMETb OLIEHUBATh PICKH U CBOEBPEMEHHO MPUHUMATD PELICHHS MO UX CHIDKEHHIO,

NPUHAMATh MOTUBBI U API'yMEHTBI APYTUX MPH aHAJTN3E PE3yJIbTATOB AEATENbHOCTY,

NPUHUMATD ceOsl, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTHBBI U API'yMEHTBI APYTUX MPH aHAJTN3E PE3yJIbTATOB AEATEIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B mpormecce AOCTHXKEHHUs] JTUYHOCTHBIX PE3yJbTaTOB OCBOECHUS NMPOTrpaMMbl MO (PU3HMKE I YPOBHS
cpenHero obmero oOpasoBaHus y OOYYaIOIIMXCS COBEPIIEHCTBYETCS OSMOLIMOHANBHBIA  HHTEJUIEKT,
npeanonararomui copMUpPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh TIOHMMATh CBOE OSMOLMOHAIBHOE COCTOSIHUE, BHIETH
HATIPABJICHUS] Pa3BUTHSI COOCTBEHHON YMOLIMOHABLHOU c(hephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJHPOBAHMUS, BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE NPUHHMATh OTBETCTBEHHOCTb 3a CBOE
NOBEICHNE, CIIOCOOHOCTh aanTHPOBAThCA K SMOLMOHAIBHBIM H3MEHEHHSIM U MPOSBISATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K [OCTHIKEHHIO LEIH M YCIeXy, ONTHMHU3M,
WHULUATHBHOCTh, YMEHHUE EHCTBOBATh UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIFOYAKOLIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTBHIBATH €r0
IPU OCYLIECTBICHUH OOIIEHUS, CIIOCOOHOCTb K COYYBCTBHUIO M COTIEPEKUBAHUIO,



COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIINX CHOCOOHOCTh BBICTPAMBATH OTHOLICHUS C JAPYTHMHU JIFOIBMH,
3a00TUTBCS, TIPOSBIISITh HHTEPEC U pa3peraTh KOHPIUKTHI.

HNPEJIMETHBIE PE3YJIBTATHI

K kxoHmy obyuenuss B 10 kjiacce mpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM YpPOBHE HOJIKHBI OTPasKaThb
c(hOPMHUPOBAHHOCTH Y OOYHAIOLTUXCS YMEHHUI

JEeMOHCTPUPOBATh Ha TpHUMEpPax pojib U MeCTO (U3MKH B (POPMHUPOBAHUM COBPEMEHHON Hay4HOM
KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKH U TEXHOJIOTH, B IPAKTHUECKOH NeATETHHOCTH JIFOICH;

VUUTBIBATh TPAHULBI TMPUMEHEHHsS W3YYEHHBbIX (PU3MYECKHUX MOJENel: MaTepuajbHas TOYKa,
WHEepLUUajbHAasl CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEJNO, HIACANBbHBIA Ta3, MOJEIN CTPOCHHS Ta30B,
JKUIKOCTEH U TBEPABIX TEJI, TOYSUHBIN SICKTPUIESCKUH 3apsi/I P pelieHnd (PU3HIECKUX 3a/1a4,;

pacrno3HaBaTh (pU3MYecKue siBIeHUs (TPOLECChl) W OOBSICHITH MX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KUHETHYECKOH TEOpHH CTPOEHUS BEIIeCTBA U JJIKTPOJUHAMHUKU. PABHOMEPHOE W
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE ABMKEHIE, CBOOOHOE TIaICHNE TEJI, IBIDKEHUE MO OKPYKHOCTH, UHEPIIHS,
B3anMozeiicTeue ten, nudpdy3us, OPOYHOBCKOE ABMKEHHE, CTPOSHHUE JKUIKOCTEH M TBEPABIX TEJ, N3MEHEHHE
oOBpéMa Tenm mpu HarpeBaHWH (OXJIAKIEHWH), TEMJIOBOE PaBHOBECHE, MCTAPEHUE, KOHICHCAIUS, TUIABJICHUE,
KPUCTAJLTU3ALUS, KHUITIEHHUE, BIAYKHOCTh BO3IyXa, MOBBIIIECHUE AABJICHUS ra3a MPU €ro HarpeBaHUH B 3aKPBITOM
cocyzie, CBsI3b MEXKAY TMapaMeTpamMu COCTOSIHHS Ta3a B M30MPOLIECCaX, HJIEKTPU3ALMS TeJ, B3aUMOJACHCTBUE
3aps0B,;

OMKCHIBATD MEXAHUYECKOE IBUKCHHE, WCIONb3ysd (U3MYECKUe BEJIUYHHBI KOOpAWHATA, TMYTh,
nepeMelieHne, CKOPOCTb, YCKOPEHWE, Macca Tella, CUJla, UMITYJbC Tejla, KUHETHYeCKas JHEpPrusi,
MOTEHLMATbHAST JHEPTUs, MeXaHW4Yeckas padoTa, MEXaHHYECKass MOIIHOCTb, TpPH OMHCAHHU TMPABUIIBLHO
TPAKTOBAaTh (PU3NUECKUN CMBICIT MCIONIB3YEMbIX BEJIMYHH, UX OOO3HAYEHUS U €IUHUIbI, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIUE NAHHYIO (PU3HUYECKYIO BEIUYUHY C APYTUMH BETHYUHAMH,

OMKCHIBATL W3YYCHHBIE TEIUIOBBIE CBOWCTBA TeJl M TEIUIOBBIC SIBJICHUS, WCIONB3Ysl (pusndeckue
BEJIMUMHBI. ABJICHHUE Ta3a, TEMIIEPATypa, CPEIHsISl KHHETHYECKAsT SHEPTHU XaOTUYECKOTO ABHIKCHUS] MOJICKYJI,
CpeIHEKBaIpaTHYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHssT SHeprus, pabora Trasa,
KO3 UIIUEHT TOJIE3HOTO NEeWCTBHUS TEIUIOBOTO ABUTATEIS, IPU OMHUCAHUU MPABUIBHO TPAKTOBATH (YM3HMUECKHIA
CMBICJT UCTIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUsS] W €AMHHIBI, HAXOMUTh (POPMYJIbI, CBSI3BIBAIOIINE HAHHYIO
(PU3MUECKYIO BEIMUUHY C APYTHMHU BEJTUUYUHAM,

OMKCHIBATH W3YYEHHBbIE 3JICKTPUYECKHE CBONCTBA BEIIECTBA M DJICKTPHUYECKHE SIBJICHUS (TIPOIIECCHI),
UCTIONB3YsT (PU3UYECKHE BEJIMYUHBL JJICKTPUYECKUN 3apsif, 3JIEKTPUYECKOE TOJIe, HAMPSIKEHHOCTH TIOJIS,
MOTEHLWAT, Pa3HOCTb MOTEHIMAJNIOB, TMPH OMHCAHWHM TMPABWJILHO TPAKTOBAaTh (DUBHUECKUN  CMBICI
UCTIOJIB3YEMbBIX BEJIMYUH, WX OOO3HAYEeHUs W EAVHHIBL, YKa3blBaTh (POPMYJIbL, CBS3BIBAIOIINUE JTAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTHMMHU BEJTUUUHAMM,

AQHATM3UPOBATH (HHBUUECKHE TIPOLECCHl U SIBJICHHUSI, UCTIONB3Ys (Pr3UYecKie 3aKOHbI U MPUHIIUIIBL. 3aKOH
BcemupHoro taroreHus, I, II u Il 3akonel HprOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPrUH, 3aKOH
COXPAaHEHUS UMIYJIbCA, MPUHIUI CYMEPIIO3UIIMU CHJI, TIPUHLIUI PABHOMPABUS WHEPIHAIBLHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETHYECKYIO) TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIe 3aKOHBI, CBSI3b CPEAHEH KUHETHYECKOM
SHEPTUU TEIJIOBOTO ABMKEHHSI MOJIEKYJT ¢ aOCOJIIOTHOH TeMrepaTypoi, MepBhIid 3aKOH TePMOAMHAMUKH, 3aKOH
COXPaHEHUS SJICKTPUUECKOro 3apsa, 3akoH KyjoHa, mpu 3TOM pa3andaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (rpaHULlbl, 00JaCTH) MPUMEHUMOCTH,

OOBSICHSITh OCHOBHBIC MPUHIIMITBI TEHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3invaTh
yCJIOBUSI X 0€30MacHOr0 UCTIONB30BAHUS B TIOBCETHEBHOM JKU3HH,

BBITIOJIHSITh SKCIIEPUMEHTBI TIO UCCIICAOBAHUIO (PU3MYECKUX SIBICHUH M MPOLIECCOB C HCIOIb30BAHUEM
OPsIMBIX U KOCBEHHBIX HW3MEPEHHid, mpu 3ToM (OPMYyJIHPOBATh MpoOieMy/3agady W TUMOTE3y y4ueOHOro
SKCIePUMEHTa, COOMpaTh YCTAHOBKY U3 MPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOIUTE OMBIT H (HOPMYIHPOBATH
BBIBOJIBI,

OCYIIECTBIISATh TMpPsIMbIe U KOCBEHHbIE W3MepeHUsT (PU3UYEeCKNX BEJIUYMH, MPU 3TOM BLIOUPATH
ONTHMAJIbHBIN CIIOCOO M3MEPEHUS U HCIOIb30BATh H3BECTHBIE METOBI OLIEHKH MOTPEITHOCTEH H3MEPEHUH;



HUCCICAOBATE 3aBUCUMOCTU MEXKIAY (1)I/ISI/II'IGCKI/IMI/I BCJIMYHNHAMU C UCIIOJIB30BAHUEM MPAMBIX I/I?aMepeHI/II\/'Ij
IPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHpOBATH pe3yJbTaThl MOJYYEHHOH 3aBHCUMOCTH (PH3UUECKUX
BCJIMYUH B BUAC Ta6.]'II/ILI u l"pa(l)I/IKOBj ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICOOBAHUA,

cobmoaTh mpaBuia Oe30MacHOro Tpyda NPH NPOBEACHHWH HCCIENOBAaHMN B paMkax y4eOHOro
JKCIIEPUMEHTA, YU4eOHO-MCCIIEOBATENBCKON H MIPOEKTHON JESITEIbHOCTH C UCIIOIh30BAHUEM H3MEPUTETbHBIX
yCTPOUCTB 1 1abOPaTOPHOTro 000y IOBAHUS,

pemiath pacyETHbIE 3a7a4u C SIBHO 3aJaHHOM (HU3MYECKON MOMAEINBbI0, MCIONB3Ys (PU3HUECKHe 3aKOHbI U
NPUHLOUIIBIL, Ha OCHOBE aHalin3da YyCJIOBUA 3adaqu BbI6I/IpaTb (1)I/ISI/I"IGCKYI'O MOAECJIb, BBIOCIATH (1)I/ISI/II'IGCKI/IG
BEJIWYMHBI U (HOPMYJIbl, HEOOXOAMMBIE ISl €€ PELICHUs, NMPOBOAUTH PACUYEThl M OLIEHUBATH PEANbHOCTD
MOJIyY€HHOTO 3HAYEeHUsT (PU3NIECKON BETHMUUHBI,

pelaTh Ka4eCTBEHHBIE 3a7a4M. BBICTPAMBATh JIOTHUECKH HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKICHUH C
OHOpOfI Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTHU U (1)I/ISI/II'IGCKI/IG SIBJICHUSA,

HCIIOJIb30BATH IIPU PCIICHUN yLIe6HbIX 3ada4 COBPEMCHHBIC PIH(l)OpMaL[I/IOHHbIe TCXHOJIOTHHU IJIA IMOUCKaA,
CTPYKTYpUPOBAHUs, WHTEPIPETAlIMM M NPEACTABICHUsS Y4eOHOW M HAy4YHO-TIOMYJISIPHOM WH(pOpManuy,
HOJ'Iy‘leHHOfI N3 PA3JIMYHBIX UCTOYHHUKOB, KPUTUYICCKH aHAJIU3UPOBATDL MOJYYa€EMYIO I/IH(bOpMaLII/II'O;

NPUBOAUTE TPUMEPHI BKJIaZa POCCHUICKMX U 3apyOeXHbIX Yy4Y€HBIX-(PU3MKOB B pa3BUTHE HAYKH,
0OBSICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

HUCIOJIB30BATE TCOPECTUUCCKUE 3HAHUA IO (1)I/ISI/IK6 B HOBCGHHGBHOﬁ XKU3HU  JJIA o6ecnequI/I${
Oe3omacHOCTH TpH OOpaleHnH ¢ MPHOOpaMH M TEXHHUECKUMH YCTPOHCTBAMH, JJIsl COXPAaHEHHs 340POBbS U
COOJTFOIEHHSI HOPM 3KOJIOTMYECKOr0 TIOBEIEHHS B OKpY KaroIleil cpere;

padoTaTe B Ipymnme C BBIIOJHEHHEM pPAa3JIMYHBbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PadOTy TPYIIIIEL,
pallMOHAJIBHO pacCnpeacIsaTb O6$I3aHHOCTI/I U IUIAHUPOBATL ACATCIBHOCTL B HECTAHOAPTHBIX CHUTyalUsAX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KAKAOTO U3 YYACTHUKOB IPYIIIbI B PEIICHHE PACCMATPUBAEMOI MPOOIEMBL.



TEMATWNYECKOE NMJ1IAHNPOBAHWE
10 KNTACC

KonnyecTtso YyacoB

HanmeHoBaHWe pas3fenoB 1 TemM

Ne n/n
nporpamMmmb| Bcero

Paspen 1. PUSNKA N METOAbl HAYYHOI'O NO3HAHNA

11 Pur3MKa N MeTObl HAYYHOr 0 No3HaHWA 2
WToro no pasgeny 2
Pasgen 2. MEXAHUNKA

21 KnHematunka 5

2.2 JvHamunka 7

2.3 3aKOHbl COXpaHeHUA B MeXaHuKe 6
WToro no pasgeny 18

Pasgen 3. MOJIEKYTAPHAA ®N3NKA N1 TEPMOAVMHAMUMKA
OCHOBbI MO/EKYIIPHO-KNHETNYECKOIA

31 9
Teopuu

3.2 OCHOBbI TEPMOANHAMUNKM 10

33 ArperaTtHble COCTOSIHUA BeLLecTBa. 5

®as3oBble nepexonsbl
WToro no pasgeny 24
Pasgen 4. 9JIEKTPOANHAMUWKA

41 AnekTpocTaTuka 10

4.2 IMOCTOSIHHbIN 3N1EKTPUYECKNIA TOK. TOKM B 12

KoHTponbHble  [NpakTuyeckue

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypchbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnmoteka LLOK
https://m.edsoo.ru/7f41bf72

Bubnmoteka LLOK
httos://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
https://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
https://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
https://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

pas3INYHLIX cpesax httDs://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 3 3


https://m.edsoo.ru/7f41bf72

NOYPOYHOE MNIAHNPOBAHUE

10 KJ/TIACC
Ne T
n/n ema ypoka
1 dun3nKa — Hayka o npupoje. HayuHble

MeTOAbI MO3HAHUA OKPY>KatoLero Mupa
Ponb 1 MecTo hunsnku B popmMrpoBaHnn

2 COBPEMEHHOIi Hay4HOI KapTWHbI MUPa, B
MPaKTUYECKOl AesTeNbHOCTY Noaeit

MexaHnyeckoe ABMKeHwue. OTHOCUTENbHOCTb

3 MEXaHUYECKOro BMXKEHNS. MepemeLlieHue,
CKOPOCTb, YCKOPEHNE

4 PaBHOMepHOE NPAMOSIMHENHOE ABVXEHUE

PaBHOYCKOpPeHHOE NpAMOIMHENHOe
[IBUXeHne
CB060/HOE nafieHne. Y CKopeHue
CBO60AHOro NageHus
KpuBonuHeliHoe fBWKeHWe. [BUKeHue
mMaTtepuabHOM TOUKM MO OKPYXXHOCTY
MpuHUMN oTHOCUTENbHOCTK [anunes.
8 WHepumanbHble cucTeMbl oTcHeTa. MNepBblid
3aKOH HbloTOHa
Macca Tena. Cuna. MNpuHUMN cynepnosuumn
9 cun. BTopoli 3akKoH HbtoTOHa a/is
matepuanbHOM TOYKM
TpeTnin 3aKkoH HbOTOHa ANs MaTepuasibHbIX
TOYeK

1 3aKOH BCEMUPHOTO TAroTeHna. Cuna

10

KonnyecTtBo yacoB

Bcero

KOHTpO/bHbIE
paboThl

lNMpaKTnyeckune
paboTbl

Jata
n3y4yeHNs

04.09.23

06.09.23

11.09.23

13.09.23
18.09.23
20.09.23

25.09.23

27.09.23

02.10.23

04.10.23
09.10.23

ANeKTPOHHbIE UNGPOBLIE
obpasoBaTesibHble

pecypchbl

bnénnoteka LIOK
httDs://m.edsoo.ru/ff0c32e2

bubnunoteka LIOK
https://m.edsoo.ru/ff0c33e6

bubnuoteka LIOK
https://m.edsoo.ru/ff0c3508

bubnuoteka LIOK
httos://m.edsoo.ru/ff0c3620

bubnuoteka LIOK
https://m.edsoo.ru/ff0c372e

bubnunoteka LIOK
httos://m.edsoo.ru/ff0c39cc

bubnunoteka LIOK
https://m.edsoo.ru/ffOc3ada

bubnuoteka LIOK
https://m.edsoo.ru/ffOc3be8

bubnuoteka LIOK
https://m.edsoo.ru/ffOc3be8

bubnuoteka LIOK
https://m.edsoo.ru/ffOc3be8

bubnunoteka LIOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

14

16

17

19

20

TAXKecTW. epBas KoCMUYecKast CKOPOCTb
Cwuna ynpyroctu. 3akoH N'yka. Bec Tena

Cuna TpeHus. KoathumumeHT TpeHud. Cuna
COMNPOTMB/IEHUS NPU ABVKEHUN Tena B
XWLKOCTU U rase

MocTynaTesibHOE M BpaLLaTe/lbHOE [ABMXKEHME
abCcontoTHO TBEpPAOro Tefia. MOMEHT Cuibl.
M1e4o cunbl. YCnoBws paBHOBECWS TBEPAOIO
Tena

MMnynbc maTepuanbHO TOUKK, CUCTEMBI
MaTepuabHbIX TOUeK. VIMNy/bC cinbl. 3aKOH
COXpaHeHMs UMMynbca. PeakTnBHOE
ABWKEHME

PaboTa 1 MOLHOCTb cunbl. KnHeTnyeckas
3Heprus marepuasibHon" Toukun. Teopema 06

N3MEHEHUN KMHETUYECKOW SHEPTUN

lMoTeHUnanbHasa aHeprusa. NoTeHumanbHas
3HEeprus ynpyro AeopmMmpoBaHHoO
NPY>XWHbI. MoTeHLManbHas aHeprusa Tena
BO/IM3K NOBEPXHOCTM 3eM/in

lMoTeHUManbHbIe U HEMOTEHLMa/IbHbIE CUTbI.
Css3b pa6OTbI HenoTeHUNa/IbHbIX CU/1 C
N3MEHEHNEM MEeXaHNYECKOM 3Heprun
cucTeMbl Tesl. 3aKOH COXpaHeHUA
MeXaH1YeCKoM SHEPIrnn

NabopaTopHas paboTa «lMccnefoBaHye CBA3M
paboTbl CU/Ibl C USMEHEHNEM MEXAHWUYECKOM
3Heprum Tena Ha NpuUMepe pacTaXKeHns
PE3MHOBOr0 XryTa»

KoHTponbHasa pabota no Teme «KnHemaTtuka.
JnHammnka. 3aKOHbl COXpaHeHUs B
MexaHuKe»

11.10.23

16.10.23

18.10.23

23.10.23

25.10.23

08.11.23

13.11.23

15.11.23

20.11.23

httDs://m.edsoo.ru/ff0c3d00

bubnuoteka LIOK
https://m.edsoo.ru/ff0c3e18

bubnuoteka LIOK
https://m.edsoo.ru/ffOc3f76

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c41a6

bubnunoteka LIOK
https://m.edsoo.ru/ff0c43d6

bubnuoteka LIOK
https://m.edsoo.ru/ff0c4502

bubnuoteka LIOK
https://m.edsoo.ru/ff0c461a

bubnunoteka LIOK
https://m.edsoo.ru/ff0c478c

bubnuoteka LIOK
https://m.edsoo.ru/ffOc4b74


https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

22

23

24

25

26

27

28

29

30

31

32

OCHOBHbIE MOSIOXXEHWS MOMEKYIPHO-
KWHETNYECKOW Teopun. BpoyHOBCKOE
ABwxeHne. Anddysna

XapakTtep ABVKeHUsi U B3aMMOAENCTBIS
yacTumy, BellectBa. Mogenn CTpOeHWs rasos,
XMUAKOCTEN 1 TBEPAbIX TeS

Macca monekyn. KonnyecTso BeLLecTsa.
lNocTosHHaa ABoragpo

TennoBoe paBHOBecKe. Temnepartypa u eé
n3mepeHuve. LLkana Temnepatyp Lienscus
MpeanbHbi ra3 B MKT. OcHOBHOe
ypaBHeHne MKT

ABCoNI0THas TemnepaTtypa Kak Mepa cpejHei
KMHETUYECKOW SHEPTrUM ABVMXKEHUS MOSEKY/.
YpaBHeHve MeHeneesa-KnanenpoHa
3aKkoH [lanbToHa. [Ma30Bble 3aKOHbI
NabopaTtopHas paboTa «MccnegosaHme
3aBMCMMOCTU MeXay napameTpamu
COCTOSIHWA PA3PeXKEHHOr0 rasa»
3onpouecchl B aeanbHOM rase n nx
rpagmyeckoe npeacTaBfieHve

BHYTpeHHss aHeprus TepMoLMHaMUYECKOM
CUCTEMbI M CMOCO6bLI ee'N3MEHEHUS.
KonunuyecTBo TensioTebl 1 paboTa. BHYTpeHHsSA
3Heprusa 04HOaTOMHOI0 UAeanbLHOro rasa

Buabl Tennonepegaumn

Y nenbHast TEN0eMKOCTb BeLLEeCTBa.
KonnuecTBo TennoTbl Npu Tennonepeaade.
AanabaTHbIiA npouecc

[MepBblii 3aKOH TEPMOAVHAMUKM U €ro
NPUMEHEHNE K 130MNpoLieccam

22.11.23

27.11.23

29.11.23

04.12.23

06.12.23

11.12.23

13.12.23

18.12.23

20.12.23

25.12.23

27.12.23

bnbnmnoteka LLOK
httDs://m.edsoo.ru/ffOc4dc2

bubnuoteka LIOK
https://m.edsoo.ru/ffOc4fde

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c511e

bubnunoteka LIOK
https://m.edsoo.ru/ff0c570e

bnbnmnoteka LLOK
https://m.edsoo.ru/ff0c5952

bubnunoteka LIOK
httos://m.edsoo.ru/ff0c5c36

bubnuoteka LIOK
https://m.edsoo.ru/ff0c5¢c36

bubnuoteka LIOK
https://m.edsoo.ru/ffOc5efc


https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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HeobpaTMMoCTb NPOLIECCOB B MPUPOSE.
BTopoli 3aKOH TepMOAMHAMUKN

MpuHumn gerictena 1 KA tennosoin
MaLLVHbI

Linkn KapHo v ero KIna

JKonornyeckme npoobeMbl TEMI03HEPreTUKM
O6o6warowmin ypok «MonekynspHas
(p3mka. OCHOBbI TEPMOLNHAMUKN
KoHTposibHasa paboTa no Teme
«MonekynsapHas (u3nka. OCHOBBI
TEePMOLNHAMUKM

Mapoobpa3oBaHye U KOHAEHcaLms.
VicnapeHve n kuneHue

ABCONMIOTHAsA U OTHOCUTE/IbHAA B/IXKHOCTb
BO3Ayxa. HacblIweHHbIN nap

Teeppoe Teno. Kpucrtanimyeckue u
amopdHble Tena. AHU30TPONUA CBOMCTB
Kpuctannos. XXuakve Kpuctansbl.
CoBpeMeHHble MaTepuaibl

MnaBneHve 1 KpucTanamsaums. Y genoHas
TennoTa nnasneHus. Cybnmmaums

YpaBHeHWe TensoBoro 6anaHca

AnekTpusaums Ten. DNeKTPUYECKNIA 3apsf.
[Ba BMAa aNeKTpruyecKux 3apanos
[MpOBOAHNKN, AN3INEKTPUKN U
NonynpoBOAHUKM. 3aKOH COXpPaHeHns
3N1EKTPUYECKOro 3apaga

B3anmogencTsue 3apafoB. 3akoH KysoHa.
TOueYHbIN 3NEKTPUYECKINIA 3apaf,
Hanps)kKeHHOCTb 3M1IEKTPUYECKOrO MONS.
MpuHUMN cynepnosnLnn aNeKTPUYECKNX

T

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0c6230

bubnuoteka LIOK
httos://m.edsoo.ru/ff0c600a

bubnunoteka LIOK
https://m.edsoo.ru/ff0c6938

bubnuoteka LIOK
https://m.edsoo.ru/ff0c6a50

bubnunoteka LIOK
https://m.edsoo.ru/ff0c63b6

bubnunoteka LIOK
httos://m.edsoo.ru/ff0c64d8

bnénnoteka LLIOK
https://m.edsoo.ru/ff0c65f0

bubnuoteka LIOK
httos://m.edsoo.ru/ff0c6708

bubnuoteka LIOK
httos://m.edsoo.ru/ff0c6820
bubnuoteka LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunoteka LIOK
https://m.edsoo.ru/ffOc6bcc

bubnuoteka LIOK
httos://m.edsoo.ru/ffOc6ced

bubnuoteka LIOK
https://m.edsoo.ru/ff0c6df2


https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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nonei. JIMHUM HanpPsYKEHHOCTY

PaboTa cui 31eKTPOCTaTUYECKOro Mo,
MoTeHyman. PasHOCTb NOTEHLMaN0B

MPOBOAHUKM 1 AN3NEKTPUKM B
3N1eKTPOCTaTUYECKOM rofe.
[nanekTpryeckas NPOHULAEMOCTb

ANeKTpoeMKoCTb. KoHAeHcaTop

ANeKTPOEMKOCTb M1I0CKOro KOHAeHcaTopa.
SHeprusa 3apsXXeHHOro KoHaeHcaropa
NabopatopHas paboTa "N3mepeHne
3N1EKTPOEMKOCTM KOHAeHcaTopa'™

MpUHUMN AeACTBKS 1 NPUMEHEHWE
KOH/IEHCATOpPOB, KONMPOBAILHOIO anmnapara,
CTPYIAHOTO NpUHTEpPa. DNEKTPOCTaTNYECKas
3alTa. 3a3eM/eHne 3NeKTPoNpPrUGopPoB

ANeKTPUYECKNiA TOK, YCIOBUS ero
cyLecTBoBaHuMs. MoCToAHHBIA TOK. Cuna
ToKa. HanpskeHune. ConpoTnsneHune. 3akoH
Owma 4ns yyacTka Lenw
MocnepoBatenibHOE, NapansiefibHoe,
CMeLLaHHOe CoeAuHEHVEe NPOBOAHUKOB.
NaboparopHas paboTa «M3yyeHne
CMELLAHHOTO COeAMHEHWS Pe3UCTOPOB
PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOr0 TOKA.
3akoH [xoyns-JleHua

3akoH Oma 1 NOHON (3aMKHYTOW)

3I'|eKTpI/I‘-IeCKOl71 uenn. KopoTKoe 3aMblKaHue.

NabopaTopHas pabota «3mepeHne 34C
MCTOYHMKA TOKA W ero BHYTPEHHErO
COMPOTMBIEHUS»

SNeKTPOHHas NPOBOAMMOCTbL TBEP/bIX

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0c6f00

bubnuoteka LIOK
https://m.edsoo.ru/ff0c7018

bubnuoteka LIOK
httos://m.edsoo.ru/ff0c7126
bubnuoteka LIOK
https://m.edsoo.ru/ff0c72c0

bubnunoteka LIOK
https://m.edsoo.ru/ff0c74f0

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c7838

bubnuoteka LIOK
https://m.edsoo.ru/ff0c7ae0


https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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MeTa/1/10B. 3aBUCMMOCTb COMPOTUB/IEHUA
METa/1/IOB OT TEMMEPATYPbI.
CBepxnpoBoANMOCTb

ANeKTPUYECKUNiA TOK B Bakyyme. CBOICTBA
3MEKTPOHHbIX My4KOB

MMonynpoBOAHUKK, UX COOCTBEHHAS U
npuyMecHas NpoBoauMocTb. CBolCTBa p—n-
nepexoga. NonynpoBogHNKOBbIE NPUOOPLI
ANEKTPUYECKWIA TOK B pacTBOpax U
pacnnasax 3/1eKTPO/INTOB.
ANeKTpoNUTUYecKas guccoumaums.
DNeKTponn3

DNEeKTPUYECKUIA TOK B rasax.
CamocCTOoATeNbHbIN 1 HECAMOCTOATE/IbHbINA'
paspsag. MonHus. NMnasva

AneKTpuyeckmne Nprbopbl U YCTPOMCTBA N UX
npakTnyeckoe npumeHeHue. Mpasuna
TEXHUKN 6e30MacHOCTU

O606LLAIOLLNIA YPOK «DNEKTPOANHAMMKA»

KoHTposbHasa paboTa rno Teme
«QneKTpocTaTmKa. MoCToAHHbIN
3NEKTPUYECKUNIA TOK. TOKW B PasiNyHbIX
cpegax»

Pe3epBHbIil ypoK. KOHTpONbHas paboTta no
Teme "3InekTpoaMHaMmKa"

Pe3epBHbIil ypok. O606LLatoLLMiA YPOK MO
Temam 10 Knacca

OBLLEE KOJ/IMYECTBO YACOB 110 NPOIrPAMME

68

bubnunoteka LIOK
https://rn.edsoo.ru/ffOc84ae

bnbnmnoteka LIOK
https://rn.edsoo.ru/ff0c82ba

bubnuoteka LIOK
https://rn.edsoo.ru/ff0c84ae

bnbnmnoteka LLOK
https://rn.edsoo.ru/ff0c86fc

bubnuoteka LIOK
https://rn.edsoo.ru/ff0c88be

bubnuoteka LIOK
https://rn.edsoo.ru/ff0c8a8a

bnbnmnoteka LLOK
https://r.edsoo.ru/ff0c8c56
bnbnmnoteka LLOK
https://rn.edsoo.ru/ffOc8f6c


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O TPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

METOANYECKHWE MATEPUAJIbI UIA YYUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
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