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HOACHUTEJBbHASA 3AIIUCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE CpeaHero o0miero o0pa3oBaHusl COCTaBICHA HA OCHOBE!

e @enepanpHOro 3aKkoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepannm» ¢ N3BMECHECHUSIMU;

o IIpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxnenun [lopsiaka opraHu3alMd W OCYIIECTBICHHS 0Opa30BaTEIbHOM
JESTeIbHOCTH 10 OCHOBHBIM 00111€00pa30BaTeNIbHBIM IIpOrpaMMaM — 00pa3oBaTelbHBIM MPOrpaMMaM HayajgbHOIO OOIIEro, OCHOBHOIO OOLIEro u
cpenHero odmero 0opa3oBaHus»;

e IIpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O6 yrepxknenun @I'OC cpennero obmiero oopazoBanus» ¢ u3MeHeHussMu 2022 r. (mpukas
Munnpocsenienust Poccuu ot 12.08.2022 r. Ne 732, 3apeructpupoBanl2. 09.2022 Ne 70034);

e IIpukaza Munnpocsemienus oT 21.09.2022 Ne 858 «O06 yrBepxaeHuu ¢eaepanbHOro nepeyHs yaeOHUKOB, TOMYIICHHBIX K UCIIOIB30BaHUIO
NP pealn3aliil UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX NMPOTPaMM HAYaIBHOTO OOIIEr0, OCHOBHOTO OOINIEro, CpeaHero
o01iero o0pa3oBaHUsl OpraHU3alUsAMHU, OCYILECTBIISIOLMMH 00pa30BaTEIbHYIO JEATENbHOCTh U YCTAHOBJIEHUS MPEACIIBHOTO CPOKa MCIIOJIb30BaHUS
UCKIIIOUEHHBIX y4eOHUKOB» (3aperectpupoBan 01.11.2022 Ne 70799), ¢ uzmenenusimu Ilpuxaz Munnpocsemenuss Poccun ot 21.07.2023 Ne 556
(3apeructpuponan 28.07.2023 Ne 74502).

o  DenepanbHOI 00pa30BaTEIBHON MPOrpaMMBbl cpeaHero obmero oopazosanust ([Ipuka3 Munnpocsenienns Poccun ot 18.05.2023 r. Ne 371,
3apeructpupoBan 12.07.2023 Ne 74228);

e CanlluH 2.4.3648-20 «CanuTapHO-311IEMHOJIOTHYECKIE TPEOOBAHUS K OPTaHU3AIMSIM BOCIIUTAHUS U O0yYSHHS, OTIBIXA U 03I0POBIICHHS
JIE€TEN U MOJIOJICKHU», YTBEPKICHHBIX MOCTAHOBICHUEM TJIABHOT'O CaHUTApHOTO Bpaua oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHnvyeckne HOPMATHBHI U TpeOOBaHMs K obOecrieyeHnio 0e30macHOCTH U (Win) Oe3BPEAHOCTH IS YEIOBEKa
(bakTOpOB cpebl OOMTAHUAY», YTBEPKACHHBIX IOCTAHOBJIEHUEM TJIABHOTO CaHUTAapHOro Bpaya ot 28.01.2021 Ne 2;

o Konuenuuu npenoaaBanust yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit denepanuu, peaan3yrommx
OCHOBHBIE 00111e00pa3oBarebHble mporpammsl (YTBepxaeHa Pemennem Komnernn Munucrepersa [Ipocsemenust Poccuiickoit deaepanmu, mpoTokos
ot 03 nexadps 2019 r. NelIK-4BH);

e VY4eOHOro miaHa OCHOBHOIO 001ero oopazoBanus mkossl Ha 2023 — 2024 y4eOHbIi TOx;

e Paloueii mporpamMMbl BociuTaHus MIKOJIBI HA 2022 — 2025 .

[Tporpamma no ¢u3nke 0a30BOro ypoBHS Ha ypOBHE cpelHero oOlIiero oopazoBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHHMM K
pe3yibpTaTaM OCBOCHHSI OCHOBHOWM oOpazoBarenbHO mporpammsbl, npeactaBieHHbx B I'OC COO, a Ttakxke c¢ yuérom denepalbHOW paboueit
IporpamMMbl BOCIUTAHUS U KOHLEMIMH IperogaBaHus ydeOHoro mpeamera «dusnka» B o0pazoBaTeNbHBIX opraHuzanusax Poccuiickoit @enepanumy,
pealn3yIoNMX OCHOBHbBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copneprkanue mporpamMmmsl 1o (U3MKe HApaBiIeHO Ha (OPMHUPOBAHNE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa obydarouuxcs 10—11 kimaccoB npu
oOyueHuu ux (usnke Ha 6a30BOM ypOBHE HAa OCHOBE CUCTEMHO-/IEATEIbHOCTHOrO o1xoa. IIporpamma o ¢usnke coorBercTByeT TpedoBanusam GI'OC
COO K 1uIaHUPyEeMbIM JMYHOCTHBIM, IPEIMETHBIM M METANPEIMETHBIM pe3ylbTaTaM OOy4YeHMs, a TaKKe YUUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEXIMPEIMETHBIX CBA3EH (DM3UKU C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMM IpeaMeTamu. B Hell ompenenstoTcs OCHOBHBIE 1€MW M3y4deHUs (PU3UKK HA
YPOBHE CpeIHET0 00111ero 00pa3oBaHusl, IFIAHUPYEMbIE PE3YIIbTaThl OCBOESHUS Kypca (PU3UKHU: TMYHOCTHBIE, METapeIMETHBIE, IPeAMETHBIE (Ha 6a30BOM

YPOBHE).


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/99/902254916/
https://1zavuch.ru/#/document/97/482254/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

. IUTAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (PM3MKH Ha 0a30BOM YpPOBHE, B TOM YMCJI€ IIPEIMETHBIE PE3YyIbTAThl 10 rofaM 00yUYeHHUS;

. cojiepkanue yueOHoro npeamera «Dusukay 1o rogaM o0ydeHusI.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BEICTYIIas B KAUECTBE yU€OHOT0 MpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIa/ B
cucreMy 3HaHUH 00 okpyskatoieM Mupe. LIKonbHbIH Kypc PU3UKH — CUCTEMOOOPA3YIOIIHA I €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, TOCKOJIBKY
¢u3nyeckue 3aKOHBI JIS)KaT B OCHOBE IPOLECCOB M SBJICHUM, H3yyaeMbIX XUMHEH, Ouonorued, ¢usuueckoil reorpagueid U acTpOHOMHUEH.
Vcnonp30BaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUH OMpeAessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cepe IHEPreTHKH,
TPAHCHOPTA, OCBOECHUS KOCMOCA, ITOJIy4eHHs] HOBBIX MaT€pHajIoB C 3aJaHHBIMHM CBOWCTBaAMM U Ipyrux. M3yueHue (pu3uku BHOCUT OCHOBHOW BKJa[ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa OOydaroummxcs, B (OpMUpOBAHHE YMEHUH NPUMEHATh HAYYHBIH METOJA MO3HAHUS TNPU
BBINOJIHEHUH UMU YYE€OHBIX UCCIICOBAHUIM.

B ocHoOBY Kkypca (u3uKu 1)1 YpOBHS CpEAHEro 00IIero 00pa3oBaHus MOJIO0KEH PsIL UJeH, KOTOPhIE MOXKHO pacCMaTpuBaTh KaK IMPUHLIMIIBI €TI0
MIOCTPOCHMS.

Hoesn yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH COIEPXKUT MaTepual U3 BCeX pas3iesioB (pU3MKH,
BKJIFOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKU.

Hoes eenepanuszayuu. B cOOTBETCTBUU ¢ HEl MaTepuall Kypca (Gu3uKu 00beIMHEH BOKPYT (U3NYECKUX Teopuil. BegymuMm B Kypce siBisieTcs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U OJIE.

Hoes eymanumapuszayuu. E€ peanusanus mpeanogaracT UCIOIb30BaHNE TYMaHUTAPHOTO NOTEHIMANa (PU3NUECKON HAyKH, OCMBICIICHHE CBS3U
pa3BUTHs (PU3MKM C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMU NPOOIIEMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc (QU3MKK INpennosaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTMYECKUX
MPUIIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peann3yercs IOCPEeICTBOM BBEACHUS 2JIEMEHTOB COAEP KaHUs, MOCBAEHHBIX KOJIOTHYECKUM po0IeMaM COBPEMEHHOCTH,
KOTOpBbIE CBSA3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke 00CYXJeHHs MpoOJeM palMOHAIbHOIO MPUPOIONOIb30BAHUS U HKOJIOTHUECKON
0€30I1aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (DPU3MKM Ha ypOBHE CpeJHEro oOuero odpa3oBaHMs SBISAIOTCS (u3MUeckue Teopuu (popmHupoBaHUE
MIPEJICTAaBICHUM O CTPYKTYpe MOCTPOCHUSI (PU3NYECKON TEOpUH, poiu (yHAAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUIX O
IpUpPOJIe, TPAaHHUIIAX TPUMEHUMOCTH TEOPHHl, /Il ONMCaHNS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MTPOLIECCOB).

CucTeMHO-1eTEIbHOCTHBIN MOAXO0/A B Kypce (U3MKH peau3yeTcs Mpexae BCEro 3a CYE€T OpraHu3alliy 3KCIEPUMEHTAIbHOU NeATEIbHOCTH
obyuarommuxcs. [y 6a30BOro ypoBHs Kypca (PU3HKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTABHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U 1a00paTOPHBIX
paboT, KOTOpble B MporpamMme Mo (Qpu3nke oObeIUHEHBbl B OOHIMM CIHUCOK YYEHHMUECKHX MPAaKTHUYECKUX paboT. BeineneHue B yka3aHHOM NepeyHe
71a00paTOPHBIX pPabOT, NPOBOJUMBIX JJISI KOHTPOJIS U OLEHKH, OCYIIECTBIISETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca UCXOs U3 0coOOEHHO CTEH
IUTAaHUPOBAHUS U OCHalIeHus kaObuHeTa pusuku. [Ipu aTom obecrieunBaeTcs OBiIaieHue 00yJaroUMUCI YMEHUSIMH TPOBOIUTH KOCBEHHbIE H3MEpPEHUS,
UCCIIEIOBAaHMSI 3aBUCUMOCTEH (PU3HMUECKUX BEIMYMH U TTOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKEHHBIX THITOTES.

bonbiroe BHUMaHME yIEsSeTCs pEHIeHUIO pacUETHBIX U KaueCTBEHHBIX 3aAad. [Ipu 3ToM /Uit pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIFOTCS 3374
C SBHO 3aJlaHHOM (PU3NYECKOIl MOJIENbIO, MO3BOJIAIONINE MPUMEHITh U3yUeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOr0 paslena Kypca, Tak U



MHTETPUPYS 3HAHUS U3 pa3HBIX pa3aesioB. JJIsi KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SBIISIOTCS 3aaHNs HAa 00BSICHEHUE IPOTEKaHUs (PU3NYECKUX SIBICHUM
U TPOLIECCOB B OKPY’KaIOLIEeH )KU3HU, TpeOyrolue BbIoopa (pru3nuecKoi MOJENIH JUIsl CUTYalK IPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k mMarepualbHO-TEXHUYECKOMY OOECIeueHUI0 Y4eOHOTOo mpoiecca 0a30BbIii ypOBEHb Kypca
(bu3MKN Ha YpOBHE CpEHEro 00I11ero 00pa3oBaHus 10JIKEH U3y4aThCs B YCIOBUAX IIPEIMETHOTO KaOMHETa (PU3UKK WK B YCIOBUAX HHTETPUPOBAHHOIO
KaOMHEeTa MPeIMETOB €CTECTBEHHO-HAYYHOT0 IMKJIa. B kabuHeTe GU3uKu T0KHO ObITh HE00X0AUMOE J1abopaTopHOe 000PYJOBAHUE JUISI BHITIOJTHEHUS
yKa3aHHBIX B [IpOrpamMmMe Mo (pU3KMKe yUCHHUYECKUX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pyI0BAHUE.

JleMmoHCcTpanmoHHOE 000pyIoBaHUE (DOPMHUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHHUMAJIBHOW JOCTATOYHOCTH U OOECIICUNBACT MMOCTAHOBKY
IIEPEUYHCICHHBIX B MporpaMme Mo (GU3MKe KIIOYEBBIX JEMOHCTPALU Ul UCCIIEAOBAaHMS M3Y4aeMBbIX SIBIEHUH M IPOLECCOB, SMIMPUYECKUX U
(byHI[aMCHTaJIbHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHfI.

JlaGopaTtopHoe 000pyOBaHUE Ul YYEHUUYECKHX MPAKTHUECKUX paboT GopMupyercs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M 00€CIIeUMBAETCS B
pacuére OIHOrO0 KOMIUIEKTa Ha JBYX OOydarommxcs. TemMaTndeckue KOMIUIEKTBHI J1a00opaTopHOr0 00OpYHOBaHHS OJDKHBI OBITH MOCTPOCHBI HA
KOMIIIEKCHOM MCITI0JIb30BaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BU/I€ LIU(POBBIX JJAOOpaTOpUid.

OCHOBHBIMH HeJsIMH U3YUCHHUA (1)H3HKI/I B 06IJ_I€M O6pa30BaHI/II/I SABJIAKOTCA:

. (dhopMHpOBaHHE HHTEPECA H CTPEMIICHUS 00YJIAIOIINXCS K HAYTHOMY U3YYCHHUIO TIPUPOIBI, PA3BUTHE UX UHTEIUICKTYaTBHBIX U TBOPUCCKUX
CIIOCOOHOCTEN;

. pa3BHUTHE MIPEICTABICHUN O HAYIHOM METO/IC MTO3HAHUS M (JOPMUPOBAHUE HCCIIEAOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (dbopMHpOBaHKUE HAYYHOTO MUPOBO33PCHHUS KaK PE3yJIbTaTa U3Y4YCHUSI OCHOB CTPOCHHUSI MaTePHH U (YHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

. (dhopMHpOBaHHE YMEHHI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (DM3HUSCKUX 3HAHUHM M HAyYHBIX JIOKA3aTeIbCTB;

. (dbopMupOBaHUE TIPEICTABICHU O PO (PU3UKH JUTSl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHUH.

JlocTuxeHne 3TUX 1eeil odecreunBaeTcsl pelieHueM CIeAyoIUX 3a4a4 B Mpollecce u3yueHus: Kypca (U3UKU Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMUs:

. pUOOpeTeHne CUCTEMBl 3HAHMM 00 0OUMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIOUAs MEXAHUKY, MOJEKYISIPHYIO
(GU3UKY, 3IEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(U3HKY;

. ¢dbopmMHupoBaHHE YMEHHMH MPUMEHATh TEOPETHUYECKHE 3HAHUS s OOBACHEHMS (DU3NYECKMX SBICHUH B MPUpPOJAE U JUIS NMPHUHATHUSL
MIPAKTHUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

. OCBOEHHE CIIOCOOOB PElIeHUs pa3IMYHbIX 3a/1a4 C SIBHO 33JJaHHOM (PU3UYECKO MOENbIO, 331a4, MOAPa3yMEBAIOLINX CaAMOCTOSATEIbHOE
co3anue (pU3NYecKoil MOJIeNu, aIeKBaTHON yCIOBHSM 33/1a4U;

. MOHUMaHHE (PU3MYECKUX OCHOB U MPUHIMIIOB JACUCTBUS TEXHHUUECKUX YCTPOWCTB M TEXHOJOIMUYECKHX IMPOLIECCOB, MX BIMSHUS Ha
OKPYKaroIlyro Cpeny,

. OBJIa/ICHUE METOJaMHM CaMOCTOSTEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpPIpETaliu

nH(pOpMaLKH, ONIPeIeTICHHS T0CTOBEPHOCTHU MOJYyYEHHOTO PE3yIbTaTa;
. CO3J]aHUE YCIOBUH ISl pa3BUTUSL YMEHUN TPOECKTHO-UCCIEI0BATENBCKOM, TBOPUECKON AEATEIBHOCTH.



Ha uzyuenne ¢usuku (6a30BbIii ypOBEHB) Ha YPOBHE cpenHEro odero odopasobanus oroautcs 136 gacos: B 10 kimacce — 68 vacoB (2 vaca B
Heneno), B 11 kimacce — 68 yacos (2 yaca B Hezento), Tak kak B 10 u 11 kiraccax Tpu ypoka 3aBe oMo moranaT Ha npa3aaudasie qau (06.11.2023 r.,
08.01.2024 r., 09.05.2024 r.), TO IpOrpaMMa OCBaMBaETCs B KAKOM KJlacce 3a 65 4acoB 3a CUET yIUIOTHEHHS Y9eOHOT0 MaTepHara.

s peanuzanuu nporpammsl 10 Kiacca HCIONB3YIOTCS TOCOOUSI:
1) a0 nenarora:
yuebnuk «®usuka. 10 xmacc: 6a3oBbiii yposenb/I.S.Msaxumes, b.b.byxosueB, H.H.Corckuii; nmon pea. H.A.IlapdentseBoit — M.;
[Ipocsemenue, 2018 r.»;
- MeToauueckoe nmocooue «dusuka. Jugakruyeckue marepuainsl. 10-11 kmacey;
2) obyyaromuxcsi:
yueObnnk «®usmka. 10 xmacc: 6a3oBbnii ypoBens/I.S.Msaxumes, b.b.byxosueB, H.H.Corckuii; nmon pea. H.A.IlapdentseBoit — M.;
[Ipocsemenue, 2018 r.».

Jis peanusanuu nporpammsl 11 kinacca UCHONB3YIOTCA TOCOOUS:
1) nns nenarora:
yuebHuk «®usuka. 11 kmacc: 0a3zoBbiii ypoBenb/I.Sl.Mskumes, b.b.byxoBues, B.M.Uapyrun; mox pen. H.A.IlappentoeBoit — M.;
[Ipoceemnienue, 2018 r.»;
- MeToauueckoe rnocooue «dPusuka. Jlunakrnyeckue marepuainsl. 10-11 knacey;
2) obyyaromuxcsi:
yueOHuk «®usuka. 11 xmacc: Ga3oBblii ypoBeHb/I'.SI.Mskumies, b.b.byxosues, B.M.Hapyrun; non pea. H.A.IlapdentseBoii — M.;
[Ipoceemnienue, 2018 r.».

TGKYIIII/Iﬁ KOHTPOJIb U TPOMECXKYTOYHAA aTTCCTAIHA YUAlIUXCA 110 (1)I/ISI/IK€ IPpOBOAUTCA B COOTBCTCTBHUU C ITonoxennem o MOpAIKE IMMPOBCACHUA
TCKYIICTO KOHTPOJIA YCIICBAEMOCTH, HpOMeXCYTOHHOﬁ aTTeCTalnun o6meo6pasoBaTean0171 IOKOJIBI ITPpU IToconbcTBe Poccuu B BeHFpI/II/I.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka 4 METOAbI HAYYHOT 0 TO3HAHUS

®dusnka — HayKa o npupoe. Hay4unple MeTOAbI MO3HAHUS OKPYXKaIoIero Mupa. Posb skcriepuMeHTa 1 TEOpPHH B IIPOLIECCE MO3HAHUS TTPUPOJIBI.
DKcIepuMeHT B (hU3HKe.

MopenupoBanue (U3MYECKUX SBIEHUNH W TporeccoB. Hayunwie rumote3bl. dusnyeckue 3aKOHbI M TEOPUHU. | paHUIBI MPUMEHHUMOCTH
¢bu3nueckux 3aKoHOB. [IpHHIMIT COOTBETCTBUSI.

Pounb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B TPAKTUUECKON AEATEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBrmxkeHrue. OTHOCUTEILHOCTh MEXaHUYECKOTo ABMKeHUsA. Cuctema oTcuéra. TpaekTopusi.

[Tepememnienne, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHE MaTepUATbHOW TOUYKH, WX TPOCKIMU HA OCH CHUCTEMBI
koopauHat. ClI0KEHUE IEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHE. | pad Ky 3aBUCIMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TTEPEMEIIICHUS
MaTepUaIbHOU TOUKH OT BpEMEHHU.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneitnoe neuxenue. J[BHKeHHE MaTepUaIbHOW TOUYKH MO OKPY>KHOCTH C MOCTOSHHOW MO MOJYNIO CKOPOCTHIO. YTIIOBasi CKOPOCTb,
nmuHeiHas ckopocTh. [lepron n gacroTta odpamnienus. L{eHTpocTpeMuTenbHOE YCKOPCHHE.

TexHu4ecKre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CITUOMETP, ABUKEHUE CHAPSAOB, LIETTHBIE U PEMEHHBIE TepeIadH.
Jlemoncmpayuu

Monenb cucteMsl OTCUETA, MIUTFOCTPALIUS KHHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUS.
[TpeoOpa3zoBanre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YTIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu pH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSAMH, IPOWIECHHBIMU TEJIOM 3a IIOCJIEIOBAaTENIbHBIE paBHbIE INPOMEXYTKH BPEMEHU IIpHU
PaBHOYCKOPEHHOM JIBI)KEHUU C Ha4aJIbHOM CKOPOCTHIO, PAaBHOM HYIIIO.



N3yuyenue ABUKEHUS IIAPUKA B BA3KOU KUJKOCTH.

W3yueHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocurensHoCcTH ['anunes. [lepssiii 3akoH HetoToHa. HEpuuanbHble CUCTEMBI OTCUETA.

Macca Tema. Cuna. Ilpunmun cynepno3uuuu cui. Bropoit 3akon Hprorona ans matepualibHOM Touku. Tpetuil 3akoH Herotona miis
MaTrepualbHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Bunel tpenust (nmokost, ckoibxkeHus!, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXEHHUS M CHJIa TPEHUS IOKOS.
Koaddunment tpenus. Cumna cOnpoTHBICHUS ITPU IBUYKEHUH TeJla B )KUKOCTH UJTH rase.

[ToctynarenpHo€e 1 BpalllaTelbHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiibl OTHOCUTENIBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBecUs: TBEPAOTO Tea.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TTOAIIUITHUKY, IBH)KCHHE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydenue ABuKeHUs OpycKa 0 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3MHOBOM 00pasIle, OT UX jJAe(opMalium.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 8 MEXAHUKE

Nmimynsc mMaTepralbHOW TOYKHU (Tela), CUCTEMbl MAaT€pUaIbHBIX TOYEK. VIMIyJbC CHIIBI M M3MEHEHHE MMIYJIbCa Tela. 3aKOH COXpPaHCHUS
uMITysbca. PeakTuBHOE IBUIKEHHUE.

Pabora cuibl. MOIIHOCTE CHIIEBI.

Kunerndeckas sHeprusi MaTepraibHON TOUKH. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTUH.

[TorenmmanpsHas sHeprus. [loTeHnanpHas SHEPTHs YIPyro aeGpopMUpoBaHHON NPy KUHBL. [loTeHIIMambpHas SHEPTHs Tesia BOJIU3HU MOBEPXHOCTH
3emun.



[ToTeHMaIpHBIC ¥ HEMOTCHIIUATBHBIC CHITBL. CBSI3b pa0OThHI HEMOTCHIIUATBHBIX CHJI C UI3MEHEHUEM MEXaHNYECKON SHEPTUN CHCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHLIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

H3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHHUKOB.

WccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKOM YPHEPTUU TeJla Ha IPUMEPE PACTXKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipaasi pM3uKa M1 TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKOW TEOPUU M MX OIBITHOEe oOocHoBaHWe. bpoyHoBckoe apmkenue. Juddysus. Xapakrep
JBUKCHUSI U B3aUMOJICHCTBUS YaCTHI] BellecTBa. MOJeu CTPOCHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEN U 0OBICHEHNE CBONCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH MAealbHOro ra3a. AOCoNIoTHas TemMiepaTypa Kak Mepa
CpellHEe KMHETHYECKOM 3HEpruu TEIJIOBOro JABMKEeHMs 4dactull rasza. lllkana temmneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHaeneeBa—
Kunaneiipona. 3akon Jlanerona. M3ompoiieccsl B HaeaIbHOM Ta3e C MOCTOSHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe mpeacTaBiIeHe H30MPOIIECCOB:
u30TepMa, U30xopa, nzodapa.

TexHu4eCcKre yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BENMIECTBA, POTOrpaduu MOJIEKYJT OPraHUYECKUX COCTMHEHUM.

OnbiThl O AU PY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mogens onbita IITepna.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Mogenb, UIITIOCTpUpYIOLas MPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIAaCCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa KOMHATHI, JaBJICHHS U TEMIIEPaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamuku



TepMmoanHaMmuueckas cucreMa. BHyTpeHHsIs1 SHEPrusl TEPMOIMHAMUYECKON CUCTEMBI U c10co0bI €€ n3meHeHus. KonruecTBo TEIoTh! U padoTa.
BuyTpeHnHss 3HEprus 0IHOATOMHOIO M€albHOr0 ra3a. Bujel Temionepenadn: TEMIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AelIbHAs TEIJI0EMKOCTb
BemecTsa. KoamyecTBo TEIIOTHI IpHU TEIUIONEepeaaye.

[Tonstue 06 anumabarHom mpornecce. [lepBbiii 3akoH TepMoauHaMukd. [IpuMeHeHHe MepBOro 3akoHa TEPMOJMHAMUKH K H3OMPOIECCAM.
I'paduueckas uaTEprIpeTays padboThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTs nmpoiieccoB B IpUpoO/IE.

TennoBble MamuHbl. [IpyHIMTBL 1EHCTBUS TEIJIOBBIX MamMH. [IpeoOpa3zoBaHus 3HEPruM B TEIUIOBBIX MammHax. Kos(¢uimeHTt moie3noro
neiictBus TeroBoi MamuHbl. [{uki KapHo 1 ero ko3 guirenT mnoie3Horo AeicTBus. DKOJOTHUYECKHE MPOOIeMbl TEILNIOIHEPTeTUKH.

TexHu4eckne yCTpoucTBa M MPAKTUYECKOE IIPUMEHEHUE: JIBUTATENIb BHYTPEHHETO CTOPaHHsi, OBITOBOM XOJIOAMIBLHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH YHEPTUU Tejla MPU COBEPLICHUH PabOTHI: BBUIET MPOOKH M3 OyTBUIKM MO ACWCTBUEM CKATOTO BO3AyXa, HarpEBaHHE
a¢upa B TaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPALIHS).

N3meHenne BHyTpEHHEH SHEpruu (TEeMIEpaTyphl) Tesla MpHU TeIionepeaaye.

OmnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsI BHYTPEHHETO CrOPAaHMUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kunenne. AGCOTIOTHASE M1 OTHOCUTEIbHAS BIAXKHOCTh Bo3ayxa. Haceimennsrit nap. Y nenpHast
TeII0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU3OTPONHS CBOWCTB KpuUCTaIOB. JKunkue kpuctaiibl. COBpeMEHHBIE MaTepUaIbI.
[InaBnenue u KpucTauU3anus. Y aelbHas TeroTa miasinenus. CyonuManus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoWcTBa U NMPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KAIOPUMETP, TEXHOJOTUU TOJYYEHHS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCcTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3TyXa.



Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

OnexTpuzauus Tesl. DJIEKTpUUECKUH 3apsn. JBa BHMIa 3JIeKTpUYECKUX 3apsAaoB. [IpOBOIHUKH, AUAIEKTPUKU W IOJYINPOBOJHUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

B3aumoneiictBue 3apsaoB. 3akon Kynona. TodeuHblit 31eKTpUUecKuid 3apsia. DnekTpudeckoe nose. Hanpssk€HHOCTh 37E€KTPUYECKOro MOJsl.
[IpuHUUI Cyneprno3uIuu 3JIeKTPUUECKUX rosel. JImHun HanpsKEHHOCTH 3JEKTPUYECKOTO MOJISL.

Pabora cun snexrpocratuueckoro noss. [lorenuman. PazHocts noreHnuanoB. IIpoBOJHUKM U JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM IIOJIE.
JlusnekTpudeckass IpPOHULIAEMOCTb.

OnexTpoéMkocTh. KoHneHncaTop. DieKTpo€MKOCTh IIIOCKOT0 KOHIEHCATOpa. DHEPIus 3apsKEHHOr0 KOHIEH CaTopa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MIICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KONIMPOBAJIBHBIN annapar, CTpyWHbII IPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBuE Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIeKTpOCTaTUYECKAs 3aIlUTA.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH TUIOCKOTO KOH/IEHCATOpa OT IUIOIIAIU TUIACTHH, PACCTOSHUS MEX1y HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DNEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUSA JJIEKTpUUecKoro Toka. Mcrounnku toka. Cuna toka. IIocTOSAHHBIN TOK.

Hamnpsokenue. 3akon Oma 1715 yyacTka LernH.

DNEKTPUYECKOE CONPOTUBIICHHUE. Y AEIBbHOE CONPOTHUBJICHME BemecTBa. llocienoBaTenbHOE, NapalljIelIbHOE, CMEUIAaHHOE COEAMHEHHE
MIPOBOJHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHa. MOIIHOCTD 3JIEKTPHUUYECKOTO TOKA.

DNEeKTPOABMKYIIIasl CUjla U BHYTPEHHEE COITPOTUBIIEHNE HCTOYHUKA TOKA. 3akoH OMa U1 oJTHOM (3aMKHYTOR) anekTpuyeckoil uenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHAas MPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

OneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ TPUMECHAs TPOBOAMMOCTH TOTYIIPOBOJHUKOB. CBoiicTBa p—N-niepexoa. IlomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUH TOK B pacTBOPAax M pacIulaBax 3JEKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALNS. DIIEKTPOIIU3.

DIIEKTpUYECKHI TOK B ra3ax. CaMOCTOSATENBHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.



TexHUuecKue ycTpoicTBa U IPaKTUUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU TOKA, 3JIEKTPOHATPEBATENbHbIE TPUOOPHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI, MOIYNPOBOIHUKOBBIM IHO,
raJlbBaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHMUS.

3aBMCUMOCTb COITPOTUBIICHUS MJIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, IUIOIIAJHU IIONIEPEYHOr0 CEYEHHS U MaTepHalla.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsimoe n3MepeHue MEKTPOABUKYILEH cuibl. KOpOTKOE 3aMbIKaHNE IalIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenue 2IeKTpOoABMKYIIEH CUIIbI NCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

HaGnronenue snexrpoinusa.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca gusuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C YYETOM COIEP’KAaTEIbHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemmnule nonsimusl, CBSI3aHHBIE C U3YUYE€HUEM METO/I0B HAyUYHOTO [TO3HAHUS: SIBJIEHUE, HAYUHBIH (akT, rUnoTe3a, prusnueckas BeJIMUMHa,
3aKOH, TeOpHsl, HAOJII0AeHUE, SKCIIEPUMEHT, MOJETUPOBAHKE, MOJIeNb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, JIMHEHHass QyHKuMs, napaboia, runepOoisa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPBI U MX MPOEKIMH HA OCH KOOPJIUHAT, CIOXKEHUE
BEKTOPOB.

buonoeusn: MexaHndeckoe IBUKEHHE B KHUBOM npupoae, Auddysus, ocMoc, Tena000MeH KUBbIX OPraHU3MOB (BUbI TEIJIONEPEauH, TEMIOBOE
paBHOBECHE), SJICKTPUIECKHE SBICHUS B )KUBOU MTPHUPO/IE.

Xumus: TMCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpPHAs Macca, TeIUIOBbIe CBOMCTBA TBEP/BIX TE,
KHUJIKOCTEH U ra30B, JIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMAINS, TaIbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUI C HCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHUKE, MOJIIMITHUKH, MCIIOJIb30BAaHHE 3aKOHA
COXpaHEHMs HMMITyJbca B TEXHHKE (pakera, BOJOMET M JpYrue), ABUraTelb BHYTPEHHEro CropaHus, mapoBas TypOMHa, ObITOBOWM XOJIOIMJIBHUK,
KOH/IMITUOHEP, TEXHOJIOTUH TIOJYICHUSI COBPEMEHHBIX MaTE€pPHaIOB, B TOM YHCJIe HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH, dJIEKTPOCTaTHIECKas 3aIINTa,
3a3eMJICHHE YIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTEP, dJEKTPOHATrpeBaTeIbHbIE IPUOOPHI, HJIEKTPOOCBETUTENbHbIE TPUOOPHI, TaJIbBAaHHUKA.



11 KUIIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA
ITocTostHHBIE MarHUTHL. B3auMoneHCTBUE ITOCTOSTHHBIX MarHUTOB. MarnuTHoe nosie. Bektop MarHuTHOM MHAYKUMU. [IpuHnun cynepnosuuuu

MarHMTHBIX ToJIeH. JIMHUM MarHUTHOMH HHAYKIOUU. KapTI/IHa JIMHUH MarHATHOM HHAYKIOWUH I10JISI ITIOCTOAHHBIX MAarHuTOB.

MaruuntHoe 10JIe MMpOBOAHUKA C TOKOM. KapTI/IHa JIMHUH WHAYKOUW MArdtuTHOrO 1noJisd JIMHHOI'O IPAMOIO IIPOBOJHHMKA W 3aMKHYTOI'O

KOJIBIIEBOI'O IIPOBOAHHMKA, KATYHIKH C TOKOM. OmngpIT BpCTez[a. BBaHMOﬂCﬁCTBHC IIPOBOAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HalpaBJICHHE.
Cuna JlopeHua, e€ MOay/b U HampaBlieHUE. [[BrkeHNE 3apsXKEHHOM YacTHIIBI B OJHOPOIHOM MarHUTHOM mone. Pabota cumnsl JlopeHia.
SIBneHue 1eKTpOMAarHUTHOM UHYKIUH. [I0TOK BeKTOpa MarHUTHOM MHAYKLIUHU. DJIEKTPOJIBUKYIIAS CUJIA MHIYKIIMH. 3aKOH 3JI€KTPOMarHUTHON

unaykuuu Papanes.

I10JI€C.

BI/IXpeBOC SJICKTPHUYICCKOC ITO0JIC. BJIGKTpOZIBI/DKYHIa?I CuJia UHAYKIWHU B IMIPOBOAHUKE, IBMIKYIIEMCA ITOCTYNNATCIIBHO B OAHOPOJHOM MAaroHuTHOM

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABMIKYILAS CHUJIA CAMOMHIYKIUH.

3H€pFI/I$[ MAarauMTHOI'O ITOJIA KaTyHIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

Texanueckue yCTpOfICTBa U TPAKTHUYCCKOC TMPHUMCHCHUC. TIIOCTOAHHBIC MArHWTBI, OJJCKTPOMArHWUTHI, OSJICKTPOABUTATCIIb, YCKOPUTCIN

QJICMCHTAPHBIX 4aCTUL], MTHAYKIIUOHHAA I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

ITpaBuio Jlenna.

3aBUCUMOCTbD AJIEKTPOJABMKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.
SIBieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne MarHuTHOrO MOJISl KATYIIKH C TOKOM.

Hccnenoanue neicTBUS MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.
Uccnenoanue sBIEHUS SJIEKTPOMATHUTHON UHIYKIIVH.



Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€0AHU

Konebarenbnas cucrema. CBoOOIHBIE MeXxaHUUYeCcKue konebanus. ["apmonndeckue xonedanws. [lepuon, yactora, ammnTyaa u gasza koneOaHui.
ITpyxuHHBINH MagsTHUK. MaTeMaTHUeCKUi MasTHUK. Y paBHEHHE rapMOHUUYECKUX Kosiebanui. [IpeBpaliieHre 3Hepruu npu rapMOHMUYECKUX KOJICOAHUSX.

Konebarenbublii KOHTYp. CBOOOIHBIE 3JIEKTPOMAr HUTHBIE KOJICOAHUs B U/€aIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHSI MEKy MEXaHUYECKIMU
U 3JIEKTPOMArHUTHBIMU KosieOanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTHU B U/I€AIbHOM K0j1e0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaloouux KojeOaHWsIX. BbIHYyXIeHHbIE MeXxaHWdeckue koseOaHus. Pe3onaHc. BbIHYXIEHHbBIE 3JIEKTpOMAarHUTHBIC
Koje0aHusl.

ITepemenHbIil TOK. CHHYCOUJAIbHBIN IEPEMEHHBINA TOK. MOLTHOCTh NEPEMEHHOI0 TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaNpsKEHHUS.

Tpancdopmarop. IIpomsBoacTBo, mepenaya u MOTpeOJICHUE OJICKTPUYECKOW HHEPTUU. OKOJIOTMYECKHE PUCKHA TPH POU3BOJCTBE
asekTposHepruu. KynbTypa ucrosib30BaHus 3J1€KTPOIHEPI MU B IOBCEAHEBHOM KU3HHU.

TexHuuyeckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUECKUI 3BOHOK, FEHEPATOP IEPEMEHHOr0 TOKA, JIMHUU 3JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPY>KUHHBIN WM MaTEMATUYECKUN MasTHUK).

Habmroienue 3aTyxaronmx Koiae0aHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUS. OT BPEMEHH ) JUIs DJIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocneaoBaTeabHOM COETMHEHUH PE3UCTOpa, KaTyIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH NTEPHO/A MAJIBIX KoJieOaHUil rpy3a Ha HUTH OT JAJIMHBI HUTH U MacChl Ipy3a.

HccnenoBaHue nepeMeHHOI0 TOKa B IIETIH U3 MOCIIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOpa, KaTyIIKU U Pe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJIHBI, ycloBHs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus U ITMHA BOJIHBL. [lonepeunblie u npo10ibHbIE BOJIHBL.
WuTepdepeniys u audpaxims MEXaHHIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHBIE BOJHBI. YCIIOBHS U3IY4EHHUS SJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus BekTopoB E, B, V B anekrpomarnutHoim
BosiHEe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MpeloMIIeHHe, noispusanus, nudpakuus, nareppepenius. CKopocTh 3IE€KTPOMAarHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBS3H U TENEBUACHUA. Pagronokanus.

DONEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAroIIel Cpeibl.



TexHu4eckue yCTporuCTBa U MPAKTUUYECKOE MPUMEHEHUE: MYy3bIKaIbHbIE HHCTPYMEHTHI, YIIBTPAa3BYKOBas AUArHOCTUKA B TEXHUKE U MEAUIIMHE,
paznap, paaAuonpuEMHHUK, TeJIeBU30p, aHTeHHa, TesnedoH, CBY-neys.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HaHC.

HaGmronenne cBsi3u rpOMKOCTH 3ByKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH: OTpasKeHUE, MPEIOMIICHHE, ONspu3anus, 1udpaxius, HHTephepeHIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonanHeliHoe paclipocTpaHeHHEe CBeTa B OJHOPOAHOM cpene. JIyd cBeta. ToueuHblli HCTOUHHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B TUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIoMIIeHUS cBeTa. AOCONIOTHBIN MoKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbii
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparomue u paccenBaromiye JUH3bI. ToHKas mH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKast CHla TOHKOM JH3EI. [TocTpoeHne n3o0paxennii B
COOMPAIOIINX U paccerBarouX JuH3ax. opmyna TOHKOM TUH3EL. YBETUYEHUE, 1aBaeMOe JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWatepdepenuus cBera. KorepeHTHble HMCTOYHHKH. YCIOBHS HAOMIOACHHS MaKCUMYMOB W MHHHUMYMOB B
nHTEep(HEPEHIITMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxmus ceera. J(udpakinuonnas pemeTka. YciaoBue HaOMIOJEHHS TNIaBHBIX MAaKCHMyMOB MpPH MaJCHUH MOHOXPOMATUYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yecKkne yCTpONCTBA M TMPAKTHYECKOE MPUMEHEHHWE: OYKH, Jymna, (oToammapar, MPOSKIMOHHBIM ammapar, MHKPOCKOI, TEIEeCKOTI,
BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS perIETKa, MOISPOU/I.

Jlemoncmpayuu

[TpstMmonHEtHOE paclpocTpaHeHHe, OTpaKeHUE U MperoMiieHue cBeTta. OnTrueckue mpruOopshI.

ITonHoe BHyTpeHHEE OoTpaxkeHue. MoJieas CBETOBOAA.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenune nudpakuuu cBera.

Habmronenue aucnepcun cera.

[Tomydyenue ciekTpa ¢ MOMOIIBIO MPU3MBL.



[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenne noka3aresns IpesioMIEHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.
Habmonenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH

FpaHI/ILIBI HpI/IMCHI/IMOCTI/I Knaccnqecxoﬁ MCXAaHUKU. HOCTy.]IaTBI CHGHH&HLHOfI TeOpI/II/I OTHOCUTCIIbHOCTH. I/IHBapI/IaHTHOCTB MOI[y.H}I CKOpOCTI/I
CBETa B BAKyyMe€, IPUHLUII OTHOCUTEJIbHOCTU DUHILITEHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIlEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b Macchl C SHEPTUEH U UMITYJIBCOM PENIITUBUCTCKON YaCTULbl. DHEPT U MTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEprun PoTOHA C €r0 YaCTOTON. DHEPTHUS U UMITYJIbC (DOTOHA.

OtkpeiTue u uccnenoBanue porosddexra. OnbiTel A. I'. CroneroBa. 3akonbl (oTodddexra. YpaBHenue DitHmreitHa ans Gorodddexra.
«Kpacnas rpanuna» dpotodrddexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: (POoToIeMeHT, (OTOIaTIHK, COJTHEYHAst OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO poTodPdeKTa.

Cseroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna no paccesnuro o -yactuul. Ilmanerapuas mozens atoma. Iloctynatel bopa. Usnyudenue u
noryoieHue (GoToHOB MPU NEpexoie aToMa ¢ OJTHOTO YPOBHA SHEPTUHU Ha Apyroi. Buasl criekTpoB. CHekTp ypoBHEH SHEpriuu aToMa BOJOpO/Ja.

BosHoBbI€ cBoiicTBa yacTull. BonHbl ae bpoiinsa. KopnyckynsspHO-BOTHOBOW JTyaanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHUuyecKkue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIIN aHaIu3 (CIIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopnenb oneiTa Pezepdopna.



Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHue nuHeyaThIX CEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JJOKa3bIBAIOIINE CIOXKHOCTh CTpoeHHs siapa. OTKpbiTHe paanoakTHBHOCTH. OmbiThl Pesepdopna mo ompeneneHuo cocraBa
parnoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iiydeHus. BiusHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHa. Hykmonnas mozens siipa ['eiizen6epra—lBanenko. 3apsan siapa. MaccoBoe uncio siipa. M30tomnsl.

Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3zinydyeHue. 3aKoH paJuoaKTUBHOIO PacHaia.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepHele peakuuu. [lenenne u cuHTE3 A1€p.

SAnepuslii peaktop. Tepmosepusiii cuaTe3. [IpoOieMbl 1 IEPCIEKTUBI SIIEPHON SHEPTETUKU. DKOJIOTUYECKUE aCIIEKTh SIEPHON S3HEPTETUKHU.

OnemMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoit KapTUHBI MUpa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa BunbcoHa, saepHblil peakTop, arToMHas 6bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3zBUTHs acTpoHOMUH. [IpUKiIagHOe 1 MUPOBO33pEHYECKOE 3HAUYEHNUE ACTPOHOMUMU.

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, INIAHETHI, KX BUIUMOE JIBUKEHUE.

ConHeynas cucrtema.

Comnne. ConHeunast akTuBHOCTh. Mictounnk sHeprun ComnHIa U 3BE3/. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMmma «CHeKTpalbHBIN
KJIaCC — CBETUMOCTb». 3BE3/bI TJIABHOW MOCIEAOBATENbHOCTU. 3aBUCHUMOCTh «Macca — CBETHMMOCTbY» JUISl 3BE3]l TJIaBHOM MOCIEN0BATEIbHOCTH.
Bnytpennee crpoenue 38€31. COBpeMEHHBIE TPEACTABICHUS O TPOUCXOKIAECHUH U 3BOIONNUK COHIA U 3BE3/1. DTaIlbl KU3HU 3BE3I.

Mineunsiii [TyTs — Hama [Manaktuka. [lonoxenue u neuxxenne Connua B ['anaktuke. Tumnbl ranaktuk. PaguoranakTuku u kBazapbl. YEpHbIE IbIPbI
B SIIpax rajakTHK.

Bcenennas. Paciuupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbiioro B3peiBa. PennkToBoe nznydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus



Ha6JIIOI[eHI/ISI HeBOOpy)KéHHBIM TJ1a30M C UCIIOJIB30BAHUCM KOMITBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ JJI1 OIIPCACITICHUS TTOJIOKCHU A HGGCCHHX O6’beKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE CO3Be3A1s1 CEeBEPHOIO MOITyIIapHs U sIPKUE 3BE3/bI.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro Ilyru.

O6o0maronee NOBTOpPeHNE

Ponp usuku u acTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIMATbHOM M STUYECKON cdepax NesTEIHHOCTH YEeIIOBEKa, POJIb M MECTO
(GU3HUKN U aCTPOHOMHH B COBPEMEHHOM Hay4yHOU KapTHHE MUpPA, posib GU3NYECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN 0 GU3UYECKON KapTHHE
MHUpa, MECTO (PU3UYECKON KApTUHBI MEpa B 0OIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

Me:xknpeameTHble CBSI3U

Wzyuenue kypca ¢usuku 0a30BOro ypoBHs B 11 kimacce ocymiecTBIsieTCsl ¢ y4ETOM COAEp)KAaTEIbHBIX MEXIIPEIMETHBIX CBS3€d C Kypcamu
MaTeMaTHKH, ONOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuule nonsimusl, CBSI3aHHBIE C U3YUYEHUEM METOJ/I0B HayUYHOTO MTO3HAHUS: SBJIEHUE, HAYYHBIN (PaKT, TUIIOTE3a, PU3NYEeCcKasi BETUUYHMHA,
3aKOH, TEOpHsl, HAONIIOIEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHue CHCTEMbl YpaBHEHHWI, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIIMK Ha OCH KOOPAHMHAT, CII0’KEHHE BEKTOPOB, IIPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHIA, TPHU3HAKH
o106us TPEYroJIbHUKOB, OMpeIelIeHHE IJIOMaA1 IOCKUX GUryp u oobEma ted.

buonozus: snexTpuyeckue sBJIECHUS B )KUBOM PUPOJIE, KOeOaTeNIbHbIE ABM)KEHUS B )KMBOW MPUPO/IE, ONTHUECKUE SIBIICHUS B )KUBOMU MPUPOJE,
NENCTBUE paJalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX TE€J, MEXaHW3Mbl OOpa30BaHUS KPUCTAUIMUECKON PEIIETKH,
CIEKTPAJIBHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POTOChEMKA 3eMHON OBEPXHOCTH, MPEICKA3aHNE 3EMIIETPSICEHUH.

Texnonozus: MMHAN DJIEKTPOIIEpENad, IE€HEpaTOp NEPEMEHHOr0 TOKa, 3JEKTPOJBUIaTelb, MHAYKIMOHHAs I€4Yb, pajap, paguoNpUEMHHUK,
TEJEeBU30p, aHTeHHA, TesiepoH, CBY-neub, MpOeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHas 0aTapes.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHOro nmpeamera «du3nka» Ha ypoBHE cpenHero obmero odpasoBanus (0a30BBI yPOBEHB) IOJKHO OOECIIEUUTH JOCTHKEHUE
CJIEYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOCHHS YyueOHOTOo mnpeamera «PH3MKa» TODKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOLIUXCS
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3MLIMEH JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAlUN, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, pacIIMpEHHE >KU3HEHHOTO OIbITa W OIbBITa JEATEIbHOCTH B MpOIEcce
peanu3ai OCHOBHBIX HAlPaBICHUH BOCIUTATEIbHOMN JESATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUH 00YUYaIOLIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOTO 00IIECTBA;

IPUHITHE TPAJIULUOHHBIX 00IIEUYETOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax IPa)kJAaHCKOro OOIIeCTBa, y4acTBOBaTb B CaMOYIPABJICHUU B 00pa3oBaTeIbHON
OpraHu3aluy;

yMEHHUE B3aUMOJECHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSAMH U Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K FOCYJapCTBEHHBIM CHMBOJIaM, JTOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
4HCIIe B IEATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (U3HUECKO HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K pa3iuuHbIM cepaM NMpodheccHOoHANbHON NeATeNbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOP OynymIeil npodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO B 00JIaCTH (PU3MKH HA POTSHKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbl, 0CO3HAHUE III00aIBHOI0 XapaKTepa SKOJIOTHUECKUX Mpodiiem;



IUIAHUPOBAHUE U OCYILECTBICHHUE ICHCTBUI B OKPY’KAIOLLEH Cpe/ie Ha OCHOBE 3HAHMS 11€JIell YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA;

paciIMpeHre ONbITa AeITeIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOLIUXCSI 3HAHUN 110 (PU3UKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHWS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA (DU3HUECKON HAYKU;

OCO3HAHME LIEHHOCTH HAyYHOW NESTEIHbHOCTH, TOTOBHOCTh B MpOIECCe U3YyUCHHS (PM3UKU OCYIIECTBIIATH MPOCKTHYIO U HCCIEI0BATEIbCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble 1ornyeckue geiicTBus:

CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBaTh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIPEAEIATh LENH JeSTEIbHOCTH, 331aBaTh apaMeTpPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IJIaH peUIeHUs MPOOIEMBbI C YIETOM aHaIM3a UMEIOLIUXCSl MaTEPUATIbHBIX M HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLICHUBATh PUCKH IOCIIEACTBUM 1E€ATEIILHOCTH;

KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSAX PEaIbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAHHOIO B3aUMOICHCTBHUS;

pa3BUBAaTh KPEaTUBHOE MBIIUIEHUE NPH PEIIEHUH KU3HEHHBIX MPOOIeM.

ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHATUAMHU U MeTOAaMU (U3NYECKOI HayKH;

BJIQ/IETh HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKOM M MPOEKTHON [EATENbHOCTH B 001acTh (U3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJI0B pelIeHus 3a/1a4 (PU3HMUECKOro coaepkKaHus, IPUMEHEHHUIO PAa3IMUHBIX METOIOB TO3HAHHUS;

BJIQ/IETh BUJIAMU JIESTEILHOCTH 110 MOJIYYEHHUIO HOBOTO 3HAHMSI, €T0 MHTEPIPETALlMH, IPE0OPa30BaHUIO U IPUMEHEHHIO B PA3IMYHbIX YUeOHBIX
CUTYyallUsX, B TOM YHUCJIE MIPU CO3/1aHUM YUEOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSA3M M AaKTyaJlM3UpOBaTh 3aJady, BBIIBUraTh TUIOTE3y €€ pelleHUs, HaXOAWTb apryMEHTHI IJif
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh IIApaMETPbl U KPUTEPUH PELLICHUS;

AQHAJIM3UPOBATH MOJIYYEHHBIE B XOJ€ PELIEHUS 3a/lauM Pe3yabTaThl, KPUTUYECKH OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTeNbHOM 1€ATEIbHOCTH, B TOM UUCIIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIH OMBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEAESATENbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTHHANbHbIE MOAXOAbl U PELICHMUS;

CTaBUTh MPOOJIEMBI U 33J]aUH, TOMyCKAIOIUe aJIbTePHATUBHbIEC PEIICHHUS.

PatGora ¢ undopmaumeii:



BJIAJICTh HAaBBIKAMU TMOJTY4YeHUsI HHPOpMaIK (PrU3NIecKOro copep:Kkanusl U3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTENIEHO OCYIIECTBIISATH MOUCK,
aHaJIM3, CUCTEMATU3alUI0 U HHTEPIPETalui0 HHPOPMALUU PAa3IMUHBIX BUJIOB U (hOpM IpecTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCMOJIb30BaTh CpeACTBa HH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHMM B pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpTraHU3aIMOHHBIX 33124 C COOI0/IEHEM TPeOOBaHMI 3PTOHOMHKH, TEXHUKH O€30MaCHOCTH, THTUEHBI, PECYpCOoCOepeKeHNsI, TPABOBBIX U ITHUECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PM3UUECKOTO COJAEPKaHMs B Pa3IUUYHBIX (opmarax ¢ yuéTOM Ha3HAueHUS MH(POPMAIMU U LIEJIEBON ayAUTOPUH, BHIOMpAs
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yalIU3allUU.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1efiCTBUS:

OCYIIECTBIISATH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH EATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;

IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHMBHUyaIbHON paboThI;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEMCTBUIM ¢ yUETOM OOLINX HHTEPECOB U BO3MOYKHOCTEN Ka)KI0I0 WieHa KOJIJIEKTUBA;

IPUHUMATD LI€JH COBMECTHOM J€ATEIIbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS O €€ JOCTHXKEHUIO: COCTaBIIATh IJIaH JIEHCTBUM,
pacrpenenars poJid ¢ ya€TOM MHEHUH Y9aCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIaJia U KaXI0r0 yYaCTHUKA KOMaH bl B OOIIMN pe3ysbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATL UACHU C IO3UIIUHY HOBHU3HbI, OPUTMHAJIIBHOCTH, Hp&KTH‘ICCKOﬁ 3HA4YUMOCTHU,

OCYILECTBIISATh HO3UTUBHOE CTPATErNYECKOE OBEICHHUE B PA3IMUHBIX CUTYalLUsX, IPOSBISATH TBOPUYECTBO  BOOOpaKkeHHUE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIC y4eOHbIE 1eiCTBUS

Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IO3HABATENBHYIO JEATENBHOCTh B 00JACTH (DU3MKM WM ACTPOHOMMH, BBISBIATH IMPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATh IJIAH PEIICHUs pacu€THBIX M KadeCTBEHHBIX 337ay, IUIaH BBIOJHEHMS NPAKTUUYECKOM paboThl ¢ ydyéTom
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NIPEAIOYTEHHIH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (HOPMUPOBAHMIO U MPOSIBICHUIO SPYIUIUHN B 0071acTH (PU3KUKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENbHbIM U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SJMOIIMOHAIbHBIH HHTEJVIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;



BJIQJICTh HABBIKAMH IMO3HABATEIHHON pPE(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB U
OCHOBAHHII;

UCIIOJIb30BaTh IPUEMBI pEIICKCHH JIJIS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U @pTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YJIbTATOB ICATCILHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTHBBI U QpTYMEHTBI JPYTHX TP aHAIHU3E PE3YJIbTaTOB JACITCIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mporecce AOCTHKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTpaMMBbI 1O (PU3UKE s YPOBHS CpPEIHEro OO0IIero oOpa3oBaHWs Yy
00y4aroluXCcsi COBEPIICHCTBYETCS YMOLIMOHATBHBIN MHTEIUIEKT, IPEANONIaraonui chopMrUpOBaHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHWE, BUAETh HAIPABICHHUS pPa3BUTUS COOCTBEHHOMN
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE PUHIUMATh OTBETCTBEHHOCTH 32 CBOE TMOBEACHUE, CIIOCOOHOCTh aIallTHPOBATHCS
K SMOIIMOHATbHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIUH, BKIIFOYAIOIIEH CTPEMIICHUE K IOCTHIKEHUIO IIEITU U yCIIeXY, ONTUMHU3M, HHHIIMATUBHOCTH, YMEHHE JICHCTBOBATH UCXOS
U3 CBOMX BO3MOXHOCTEH;

OMMATHH, BKJIIOYAIONMICH CIHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHUE JPYrUX, YYUTHIBATh €r0 TPHU OCYIICCTBICHUU OOIICHUS,
CIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOUYAIONTUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHS C APYTUMH JTFOIbMU, 3800 TUTHCS, TPOSIBIIATH HHTEPEC U pa3periaTh
KOH(QJIUKTBI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoH1y o6yuenus B 10 ki1acce npeMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JI0JKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y OO YYAIOIIUXCS YMEHUI:

JNEMOHCTPUPOBATh Ha IMpUMEpax poJib U MecTO GU3UKH B (OPMUPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOM
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTHU JTHOJAEH;

YUUTHIBaTh T'PAHUIbl MPUMEHEHUS] M3YYEHHBIX (U3NYECKUX MOJENel: MarephajibHas TOYKa, MHEpLUalbHas CHUCTeMa OTCuéra, aOCOJIIOTHO
TBEPJI0€ TEJI0, UJICATTbHBIN ra3, MOJENIN CTPOSHHSI Ta30B, XKHUIKOCTEH 1 TBEPBIX TeJl, TOUSUHBIN SJIEKTPUUECKUH 3aps IPU pelieHNH (PU3NIECKUX 3a/1a4;

pacro3HaBath (pu3nueckue IBJIeHUs (IPOLEecChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BEIIECTBA U AJEKTPOJUHAMUKN: pABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOAHOE Ma/ileHUe Tell, ABM)KEHHE 10 OKPY>KHOCTH,
UHepLUs, B3auMozencTrue Tei, nuddy3us, OpoyHOBCKOE ABM)KEHUE, CTPOECHUE JKUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tesl IpU HarpeBaHUU
(oxJaXkJeHUHN ), TEIUIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIHs, IIaBJIeHHe, KPUCTATU3aIMs, KUIIEHUE, BIAXKHOCTh BO3/lyXa, TOBBIIICHNE JaBICHUS
ra3a IpH €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBSI3b MEXKIY NapaMeTpaMH COCTOSIHUS Ta3a B M30IPOLECCaX, MIEKTPU3ALMS TeJl, B3aUMOJCHCTBHE
3aps10B;



OTMCHIBATH MEXAaHUYECKOE JIBUKCHUE, UCTIOIB3Ys (PU3NUECKUE BETMUMHBI: KOOPAUHATA, ITyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMITYJIbC TeJla, KWHETHYeCKas YHEeprus, MOTeHIIUaIbHas SHEPrus, MexaHuueckas paboTa, MEXaHH4eCcKasi MOIIHOCTb; MIPH OMHCAHUU IPABHIBLHO
TPAaKTOBaTh (PU3NUECKUN CMBICI HCIIOJIb3YeMbIX BEMYMH, UX O0003HAUYEHUS W EAMHHUIBI, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEITUYMHAMU;

OTKCHIBATH N3YYEHHBIE TETJIOBBIE CBOWCTBA TEJl U TEIUIOBBIC SBICHUS, HCIIOB3Ysl (PU3NUECKHUE BEJTMUNHBIL: TAaBICHUE T'a3a, TEMIIepaTypa, CpeIHsIsA
KHUHETUYECKasi PHEPIUsi XaOTUYECKOTO JIBHKEHHSI MOJIEKYJ, CPEAHEKBAJAPAaTUUYHAS CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTus,
pabota rasza, KO3(QQHUIMEHT MOJE3HOTO JEHCTBHS TEIUIOBOTO JBUTATEIIS; MIPU ONMMCAHUM MPABHIBHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIOIB3YyEMbIX
BEJIMYMH, UX 0003HAYEHUSI U €AMHUIIBI, HAXOIUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEIMUUHY C APYTUMU BEIHMUYUHAM;

OIKCHIBATh U3YUYCHHBIE 3JCKTPUUYECKHE CBOWCTBA BEIIECTBA W AIIEKTPUUYECKHE SBICHUS (TIPOLECCHI), UCTONB3Yysd (PU3NYECKHE BEITHMYUHBI:
ANEKTPUYECKUIN 3apsll, AJIEKTPUYECKOe TMOJe, HANpsHXKEHHOCTh MOJS, MOTEHLHUAal, Pa3HOCTh MOTEHIMANOB; MPH OMHCAHWU MPABUIBLHO TPAKTOBATH
(bu3NYEeCKU CMBICIT MCIIOJIb3YEMbBIX BEIHMYUH, UX 0003HAUCHHS U €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIIMYUHY C
JIPYTUMU BEJTMYUHAMU;

aHATM3UPOBaTh  (U3MYECKHE TPOLECCHl W  SABICHHS, HCIONB3YyS (U3WYECKHE 3aKOHBI W NPHUHLOUIBL 3aKOH  BCEMHPHOTO
tarotenus, |, Il u |1l 3akonsr HploTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPruu, 3aKOH COXPaHEHHUs HUMITYJIbCa, MPUHIMUI CYNEPIIO3UIIUUA CHUJ,
MIPUHIUI PABHOTIPABUS MHEPIHAIBHBIX CHCTEM OTCYETA, MOJIECKYIISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpPEIHEH
KMHETUYECKOM JHEpPruM TEIUIOBOTO JBIIKEHUS MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEpBbIi 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3akoH KyinoHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE M YCIOBUS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPHHIIUIIBI ACWCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3IN4aTh YCIOBUSI HX 0€30IaCHOTO WCIIOIh30BAHUS
B IIOBCEIHEBHOM KHU3HM;

BBITTOJIHATH SKCIIEPUMEHTHI TIO MCCIIEIOBAHNIO (PM3UYECKUX SBICHUH U MPOIECCOB C MCIOJIB30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHM, MPH
3TOM (GOpMYIHpOBaTh MpoOIeMy/3a1ady U TUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3 MPEIOKEHHOro 000py10BaHHUs, POBOAUTH
OTIBIT U OPMYIIMPOBATH BHIBOJIBI,

OCYILECTBIIATH NMPSIMbIE U KOCBEHHBIE U3MEpEHUs (PU3NUYECKUX BETMYMH, IPH TOM BBIOMPATh ONTUMAIbHBIN CIIOCOO M3MEPEHUS U UCTIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEITHOCTEW U3MEPEHMI;

UCCIIEIOBATh 3aBUCUMOCTH MEXTYy (PU3MYECKMMH BEIMYUHAMHU C UCIIOJIBb30BaHUEM IMPSIMBIX U3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(UKCUPOBATH pPE3yAbTATHI ITOIYIEHHON 3aBHCUMOCTH (PU3NIECKUX BEIMYHH B BH/JIE TAOIHII ¥ TPpa)MKOB, 1EIaTh BEIBOBI IO PE3YIIbTaTaM HCCIICIOBAHNUS;

coOuro1aTh NMpaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUHU HCCIEIOBAHUN B paMKax y4eOHOIro SKCIEpUMEHTa, Y4eOHO-HUCCIIeA0BaTeNbCKON 1
MIPOEKTHOM JIEATEIILHOCTH C UCTIONIh30BaHUEM N3MEPHUTEIBHBIX YCTPOMCTB U TA0OPaTOPHOTO 00OPYAOBaHUS;

pemath pacy€THbIE 33J]a4u C SBHO 3a/1aHHON (PU3NYECKOI MOJIENbI0, UCHIONb3Ys (PU3NUYECKHE 3aKOHBI M TPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aaun BHIOMPATh (U3WYECKYI0 MOJIENb, BHIIENATH (pU3WyYecKre BEMTUYMHBI U (POpMYIBl, HEOOXOAUMBIC Ui €€ PelIeHHs, MPOBOIUTH PACUETHl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HAUeHUs (PU3MUECKON BETUYUHBI;

pemaTth KadyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKHA HETMPOTHBOPEYMBYIO IIETIOUKY PACCYXKJCHUH C OMOpPOH Ha WM3Yy4eHHBIE 3aKOHBHI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHMUS;



UCIIOJIb30BaTh TPU PEIICHUH YUeOHBIX 33]]a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAaHUS, HHTEPIIPETALINH U
NPEJCTaBICHUS YYCOHON M HAYYHO-TIOMYJISIPHONW WH(POPMAIINH, TIOTYYEHHONW W3 Pa3IMYHBIX MUCTOYHHKOB, KPUTUYECKH aHAIM3HPOBATH MOIYyYaeMYIO
nH(pOPMAIIHIO;

NPUBOJIUTH TIPUMEPHI BKJIaZa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTUE HAYKH, OOBSICHEHHE MTPOIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHMS MO (PU3HMKE B MOBCETHEBHOM JKM3HU ISl OOecIieYeHus1 0€30MacHOCTH NP OOpaleHnH ¢ MPUOOpaMu |
TEXHUYECKHMHU yCTPONCTBAMHU, IS COXPAHEHUS 310POBbS U COOJIOICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEACHHUS B OKpYKAIOIIEl cpese;

paboTaTh B IPyIIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIMABHBIX POJICH, ITIAHUPOBATH pabOTY TPYIIIBI, PAIIMOHATBHO PACIPEACISTh 00I3aHHOCTH U
IUTAHUPOBATh ACATEIBHOCTh B HECTAHIAPTHBIX CUTYALUsAX, aIeKBATHO OLIEHUBATh BKJIA/l KQKJJOT0 M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTpUBAaEMON
poOJIEMBI.

K koniy o0y4enus B 11 kiacce npeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKU B (DOPMUPOBAHMM COBPEMEHHOI HAYYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOU
TEXHUKH U TEXHOJIOTHH, B IPAKTHUECKOH JIESITEIbHOCTH JIOJICH, IIETOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MHPA;

YYUTHIBATh TPAHUIBI IPUMEHEHHS U3YYEHHBIX (PH3MUECKUX MOJIENICH: TOUSUHBIH FIEKTPHUECKUI 3apsi, Tyd CBeTa, TOYCYHBIN NCTOUYHUK CBETA,
sJIepHast MOZIENb aTOMa, HYKJIIOHHAs! MOJIEJIb aTOMHOTO Si/Ipa PU peIeHny pU3NYecKuX 3a1ad;

pacro3HaBaTh (pU3UUECKUE SBICHUS (IIPOIECCH) U OOBICHATH X Ha OCHOBE 3aKOHOB 3JICKTPOJUHAMUKH M KBAaHTOBOW (DU3HMKH: 3JIEKTpHUECKAs
IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JICWCTBHS TOKA, B3aMMOJICHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs WHIYKIUS, JeHCTBHE
MarHUTHOTO TOJISl HA TPOBOTHUK C TOKOM M JIBHIKYIIUICS 3apsi/i, JIEKTPOMArHUTHBIE KOJIEOaHHUs W BOJHBI, IPSIMOJIMHEWHOE paclpoCTpaHEHNE CBETa,
OTpa)KeHHe, TperoMIIeHHe, UHTepdepeHus, AMdpakus U NOJsApU3alus CBeTa, JUclepcus cBeTa, (oTodnekTpudeckuil rpdext (hotorddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHUE JTMHEWYATOTO CIIEKTPa aToMa BOIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAs PaINOAKTHBHOCTH;

OIUCHIBATh M3YYEHHBIE CBOICTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE, HJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPel) U
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), HMCIONB3YS (U3NYECKHE BEIMYMHBI: AJIEKTPHUECKUI 3apsjl, CHJa TOKA, JJIEKTPHUUECKOE HaIpsOKEHHE,
3JIEKTPUUYECKOE COMPOTUBJICHNE, PA3HOCTh MOTEHLIMANIOB, AJIEKTPOABIKYIAs cuia, paboTa TOKa, MHAYKLUS MarHUTHOTO IOJisA, CHila AMIepa, cuiia
JlopeHnia, ”HAYKTUBHOCTh KaTYIIKH, SHEPTHS AIEKTPHUECKOTO ¥ MAarHUTHOTO TIOJIEH, TIEPHOJI ¥ YacTOTa KOJIeOaHUH B KoyieOaTeTbHOM KOHTYPE, 3apsii U
CHJIa TOKA B MPOIIECCe TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH, (OKYCHOE PacCTOSHUE U ONTUYECKas CUJIa JIMH3bI, IPU ONMMCAHUHU IPAaBUIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICI MCIIOJIb3YEMbBIX BEJMUWH, UX 0003HAYCHHUS W €IMHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JNAaHHYIO (HHU3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJTUUYNHAMM;

OIHCHIBATH H3yYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOIIECCHI, HCTIONB3YS (PU3NYECKHIE BEIMIMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUTHHA BOJTHBI
Y 4acTOTa CBETa, SHEPIrUs U UMIYJbC (OTOHA, IEPUOJ TOTYypacHaia, SHEPI s CBSI3U aTOMHBIX sJIEp, TPH OTIMCAaHUU TPABUIIBHO TPAKTOBATH (PM3NUECKUNA
CMBICIT UCTIOJNB3yEeMBIX BEIUYMH, UX O0O3HAYCHHS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE NAHHYIO (U3NYECKYIO BEIWYHHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHNE (PU3UUECKON BETMYMHBI;

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SIBJICHUS, UCIONB3YsS (PM3MUYECKHE 3aKOHBI M MPHHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEIIEHOTO U
napajyieIbHOTO COEAMHEHUS TPOBOJIHUKOB, 3aKoH /xoyns—JIeHna, 3aKoH 3JeKTPOMAarHUTHOW MHIYKIIMU, 3aKOH MPSIMOJIMHEHHOT0 PacpOCTpaHEeHUs
CBETa, 3aKOHBI OTPaXEHUS CBETa, 3aKOHBI NPEIIOMJICHHUS CBETa, ypaBHeHHE ODHHIITEWHa st (HoTodPdeKTa, 3aKOH COXpaHCHHS DHEPTUH, 3aKOH



COXpaHEHUs1 UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOIO 3aps/ia, 3aKOH COXPaHEHUs MacCOBOIO 4YMCIIA, ITOCTYJIaThl bopa, 3aKOH paJrOaKTHUBHOIO
pacraza, Ipu 3TOM pa3nyaTh CIOBECHYIO (JOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BhIPaKEHUE U YCIIOBUS (IPaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

OIPEAEIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIMHA MAarHUTHOTO 110JIs IPOBOJIHUKA C TOKOM, CUJIbl AMIlepa U cuiibl JIopeHna;

CTPOUTB M OIKMCHIBATh N300pakeHKE, CO3/1aBaeMOe INIOCKUM 3€pPKaJIoM, TOHKOH JINH30M;

BBITOJIHATH SKCIEPUMEHTHI IO MCCIIEIOBAHNIO0 (PM3UUECKUX SBICHUH U MPOIECCOB C MCIOIB30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUI: pH
3TOM (OpMYIHUpOBaTh MpoOIeMy/3a1auy U TUIOTE3y Y4eOHOIo HKCIEepUMEHTa, cCOOUPAaTh YCTAaHOBKY M3 IPEIJIOKEHHOI0 000pYIOBaHUs, IPOBOAUTH
OIIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYILECTBIIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMYMH, IPH TOM BbIOMPATh ONTUMAIIBHBIA CLIOCO0 U3MEPEHUS U UCIIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MUYECKHX BEJTMUMH C UCII0JIb30BAaHUEM IPSMBIX U3MEPEHUN: IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBAThH
pe3yIbTaThI MOTYYSCHHOH 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BHJIE TaOJIUI] U TPadUKOB, ATaTh BEIBOJBI 10 PE3yJIbTaTaM HUCCIICAOBAHMS,

coOuro1aTh MpaBuiia 0€30MacHOro TPyAa MpPU MPOBEACHUHU HCCIEOBAHUN B paMKax y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-UCCIIeA0BAaTENbCKON 1
IIPOEKTHOH J1€ATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000py10BaHUS;

pelath pacy€THbIE 33J]a4u C BHO 3a/laHHON (PU3UYECKOI MOJIENbIO, CIONb3Ys (PU3NUYECKHUE 3aKOHBI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aaun BBIOMPATh (U3NYECKYI0 MOJEINb, BBHIICIATh (PU3MYecKre BETMYMHBI U (HOPMYJbl, HEOOXOAUMBIC JUIS €€ PElICHHs, MPOBOIUTH PACUYETHI U
OLIEHUBATh PEATILHOCTD MOJYYECHHOTO 3HauUeHUs! (PU3MUECKON BEINYMHBI,

pelmaTh KadyeCTBEHHBIE 3aJa4d: BBICTPAWBATh JIOTMYECKHM HENPOTUBOPEUMBYIO ILIENIOYKY PACCYKICHHHM C OINOpPOM Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SABIICHMUS;

MCIIOJIb30BaTh IIPU PEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJOTUY JJISl IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMH U
NpEeJCTaBICHNUs Yy4eOHOH M Hay4HO-NOMYJIApHON MH(pOpPMALKH, TMOTYYEHHONH U3 pa3IMYHbIX HUCTOYHMKOB, KPUTUYECKH aHAIM3MPOBATH MOJIYyYaeMYIO
nH(pOpMalLHIO;

OOBSICHATh NPUHIMIBI JIEHCTBUA MAIllMH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyaTh yCJIOBHUS UX O€30MacCHOrO HCIIOJIb30BAaHUS B
TIOBCETHEBHOM KU3HH,

NPUBOANUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB OKPYKAIOLIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHMA MO (pU3MKe B MOBCETHEBHOM JKU3HU AJs oOecrieyeHus: 6€30MacHOCTH MpU OOpallieHUH ¢ MpUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, AJII COXPAHEHHUS 3/I0POBbS U COOJIIOICHNS HOPM IKOJIOTUYECKOTO TIOBEICHUS B OKPY>KaIOIel Cpee;

paboTaTh B IpyIIie C BBIMOJIHEHUEM PA3JIMYHBIX COLMATBHBIX POJIEH, IJIAHUPOBATh pabOTy rPYIMIIbI, PAllMOHATIBHO paclpeaessaTh 0013aHHOCTH U
IJIJAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYALHsX, aI€KBATHO OLIEHUBATh BKJIAJ Ka)K/10I0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pPACCMATPUBAEMON
poOIeMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HammeHoBaHMe pa3/enioB ¥ TEM MPOTrPaMMbI KonuuectBo yacos DnekrpoHHbIe (U(PPOBBIE) 00pA30BATEIBHBIC PECYPCHI
n/m Bcero  |[Kontposbabie|| [Ipaktuueckue
paboThl paboThI
|Pasz1e.11 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHMUSI |
|1.l ||CDI/13HKa Y METO/Ibl HAYYHOTO TIO3HAHHMS H 2 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41bf72 |
|I/IT0ro 110 pasjeny H 2 H |
[Paznen 2. MEXAHUKA |
|2.l ”KI/IHeMaTI/IKa H 5 H H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 ||I[I/IHaMI/IKa H 7 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.3 ||3aKOHbI COXPAHEHHUS B MEXaHHUKE H 6 H 1 H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I/ITOro 10 pasaeny H 18 H |
|Pa3)1e.11 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJANHAMUKA |
|3.1 ”OCHOBH MOJICKYJISIPHO-KUHETHIECKON TCOPHH H 9 H H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|3.2 ”OCHOBH TEPMOTUHAMUKHA H 10 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
3.3 ||ArperatHbie cocTosiHUS BeniecTBa. Pa3oBbie 5 bubnunorexa LIOK https://m.edsoo.ru/7f41bf72
TIePEXO/TbI
|I/IT0ro o pazaeny H 24 H |
[Paszien 4. DJIEKTPOJJMHAMUKA |
|4.1 ||3neKTpOCTaTHKa H 9 H H 2 HBI/IGJ‘II/IOTCK& LIOK https://m.edsoo.ru/7f41bf72 |
4.2 |[locTostHHBIN 37eKTpUUecKuil ToK. Toku B 12 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41bf72
pa3IUYHBIX CpeIax

|I/IT0ro o pazaeny H 21 H |
OBIIEE KOJIMYECTBO YACOB I10 65 3 4
ITPOI'PAMME
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11 KJIACC

[IpakTuyeckas yacThb
KonunuectBo
Tema nabopaTopHbIE | KOHTPOJILHBIC
4acoB
paboThI paboThI
L DNeKTpoAMHAMUKA 12 2 1
2. | DnexTpomMarHUTHBIE KOJIEOAHHS U BOJTHBI 13 1 1
3. | OnTuka 17 2 1
4. | KpanToBas ¢usuka 16 -- 1
5. | IloBTopenue 7 -- --
Bcero gacos 65 5 4




