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MNOSACHUTEJIBHAS 3AITUCKA

Pa6ouast mporpamma o npeamery «@usuka» B 10-11 knaccax (6a3oBbiii ypoBeHb) MBOY
«COHI Ne 2 ¢ kaieTCKUMU KJIacCaMM» COCTaBJIEHAa U Pealin3yeTCs MOJTHOCThIO B COOTBETCTBUU C
@®PII mo npenmery «Puszuka» mis 10-11 kmaccor (0a30BbIN YPOBEHB).

[Iporpamma 1o ¢usuke 6a30BOTO ypPOBHS Ha YPOBHE CPEHETO 0011ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
obpasoBartenbHOM Tporpammel, peacTaBieHHbIX B PI'OC COO, a Takxe ¢ yuéTom
benepanbHOl pabouelt IpOrpaMMbl BOCIIMTAHHSI U KOHLICTILIMH [TPETIOIaBaHuUs yueOHOro
npenmera «Pusrka» B o0pa3zoBaTeNnbHbIX opranuszanusx Poccuiickoit @enepanuu,
peann3yoIX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBbI.

Copep:xaHue mporpaMMsbl Mo (U3MKe HalpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOI KapTHHbBI Mupa oOyuatomuxcs 10—11 kiaccoB npu o0yyeHun ux ¢pusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-EATEIbHOCTHOTO noxo/a. [Iporpamma o gusuke cOOTBETCTBYET
tpeboBanusM @PI'OC COO K mI1aHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM M METaNpeAMETHBIM
pe3ysibTaTaM 00y4YeHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh Pean3aliii MEXIPEAMETHBIX
CBsi3el (PM3UKHU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU IIpeaAMeTaMu. B Heil onpeaenstoTcs
OCHOBHBIE LI€JIM U3y4YeHUs] PU3UKU HAa YPOBHE CPEAHEro 0011ero oopa3oBaHusl, IIaHUPYEMbIe
pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: INYHOCTHBIE, METAIIpeIMETHbIE, IPEeAMETHBIE (Ha
6a30BOM ypOBHE).

ITporpamma o (pu3MKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yNbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B TOM YHUCIIE
IpeMETHBIC PE3YJIbTATHI 10 T0/1aM O0yUYEHHUS;
cojepxaHue yueOHoro npeamera « PU3uKa» 1o rogaM o0ydeHHMs..

du3nka Kak HayKa o HanOosee 00X 3aKOHAX MMPUPO/IbI, BBICTYIIAS B KAUECTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHUH 00 OKpY’KarolleM MUpe.
[IkoyIbHBINA KypC (PU3UKH — CHCTEMOOOPa3yIOLINi /I €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U ABICHUN, M3y4aeMbIX
XUMHUEH, Onosoruei, pusnueckoii reorpadueii u actpoHomueit. Mcrnonb3oBanue u akTHBHOE
IpUMeHeHHe GU3NYECKUX 3HAHUH ONpEeessieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTHH B cepe IHEPTeTHUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, OJTYyYSHHS HOBBIX
MaTepHaJIOB € 33JaHHBIMU CBOWCTBAMHM U ApYyrux. M3ydeHne pu3uku BHOCUT OCHOBHOM BKJIaJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00yJaronmxcs, B GopMupoBaHre yMEHUI
IPUMEHSATh Hay4YHbII METOJI IIO3HAHUSI IIPH BBIIIOJIHEHUN UMU Y4€OHBIX UCCIICA0BAHUM.

B ocHOBY Kypca ¢u3uku 151 YpOBHS CpeIHEro o0IIero o0pa3oBaHus MOJIOKEH PsI UICH,
KOTOPbIE MOKHO PaccMaTpUBaTh KaK MPUHIIMIIBI €r0 [IOCTPOEHUS.

Hoes yenocmrocmu. B cOOTBETCTBUU C HEll KypC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJEPKUT MaTepHall U3 BCEX pa3esoB (PU3HUKH, BKIKOYAET KaK BONPOCHI KIIACCUYECKOM, TaK U
COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca (pU3NKU 00beIMHEH BOKPYT
¢usnueckux Teopuii. Beaymum B Kypce sBnsieTcs (opMUpOBaHHE NPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes ecymanumapuzayuu. E€ peanusanus npearnosiaraet UCrojib30BaHHe T'YMaHUTAPHOTO
HoTeHIHata (PU3NIECKON HaAyKH, OCMBICIIEHUE CBA3H Pa3BUTHUA (PU3MKHU C pa3BUTHEM OOLIECTBA,
a TaKXKe ¢ MUPOBO33PEHYECKMMHU, HDAaBCTBEHHBIMU U 3KOJIOT'MYECKUMHU IpoOIeMaMu.

Hoes npuknaonou nanpasiennocmu. Kypc Gpu3uku npezmnonaraet 3HakOMCTBO € HIMPOKUM
KPYI'OM TEXHMUYECKUX U TEXHOJIOTMYECKUX NMPUIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes sxonozuzayuu pean3yeTcsi IOCPEICTBOM BBEICHMS 3JIEMEHTOB COJIEP/KaHuUs,
HOCBALIEHHBIX 3KOJIOIMUYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTUH, a TaKKe 00CYKIIEHHsI TPOOJIEM paIlHOHAIEHOTO PUPOAONOIB30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

Crep>kHEBBIMU 3JIeMEHTaMH Kypca (pH3uKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus
ABIISIOTCS (pu3nueckue Teopuu (GopMHUpPOBAHUE MPEACTABIECHUHN O CTPYKTYpe MOCTPOCHUS



dusngeckoit Teopun, posn GyHIAMEHTAIBHBIX 3aKOHOB M IPUHITUIIOB B COBPEMEHHBIX
MPEJICTaBICHUSX O MIPUPOJIE, TPaHUIAX TPUMEHUMOCTH TEOPUH, IJIsl OTMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AesTeNbHOCTHBIN MOAX0/A B Kypce (PU3UKU peau3yeTcsl MPEexkIe BCEro 3a CUET
OpraHu3aIH YKCIIEPUMEHTAIBHOH e TeNbHOCTH oOydatonuxcs. [yt 6a30Boro ypoBHs Kypca
(U3UKU — 3TO UCIIOJIB30BAaHUE CUCTEMbI (PPOHTAIILHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1abopaTOPHBIX padOT, KOTOPHIE B IIporpamMMme Mo pu3nKe 00beTMHEHBI B OOITUI CITUCOK
YUEHHUYECKUX MPAKTUYECKUX paboT. BbieneHue B ykazaHHOM IepedHe JIabopaTopHbIX padoT,
MPOBOUMBIX JUISI KOHTPOJISI M OLIEHKH, OCYIIECTBISIETCS] yYaCTHUKAMHU 00pa30BaTeIbHOTO
npoliecca UCX0/sl U3 0COOCHHOCTEH MIIaHUPOBAHUS M OCHAIleHUs kKabuHeTta Gpusuku. [Ipu sTom
o0ecrieuynBaeTcsl OBNIa/ICHUE 00YJaAIONIMMHUCS YMEHUSIMHE ITPOBOIUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (PU3MUYECKUX BEJIMYMH U MIOCTAHOBKY OIIBITOB 110 IPOBEPKE
MPEIOKEHHBIX THITOTE3.

Bosblioe BHUMaHue yeIs€TCs PELICHUIO PACUETHBIX M KadyeCTBEHHBIX 3a/1a4. [Ipu aTom
JUTSL PacYETHBIX 3a/1a4 MPHOPUTETOM SIBIISTFOTCS 33/1a4H C SIBHO 33JJaHHON (pU3MUYEeCcKOl MOJIEIBIO,
MO3BOJISIOIINE TPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszena
Kypca, Tak ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeioB. J{Jis KaueCTBEHHBIX 3a/1a4 PHOPHTETOM
SBIISIIOTCS 3aJIJaHKsI HA O0bSACHEHHE NPOTeKaHUsl (PU3NUYECKUX SBJICHUM U MPOLIECCOB B
OKPY’KaIOIIEH KU3HU, TPEOYIoIIre BEIOOpa PU3NIECKOW MOIEIH JIJISl CUTYaIlMH MMPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanuamMu @I'OC COO k maTepranbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOTo npolecca 6a30BbIil ypoBeHb Kypca (PU3UKU HA YPOBHE CPEIHETO
001rero 00pa3oBaHus JOJKEH U3Y9aThCs B YCIOBUSAX MPEAMETHOTO KaOMHEeTa (PU3UKHU WITH B
YCIOBUAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIa. B kabunere
(bU3UKN JOIKHO OBITH HE00X0MMOE JabopaTopHOE 000PYIOBAHUE JJIS BHITIOTHEHUS YKA3aHHBIX
B IIpOrpaMMe 1Mo pU3MKe YICHUIECKUX MPAKTHUECKUX PadOoT U IEMOHCTPAIIOHHOE
obopyioBaHuUE.

JleMoHCTpannoHHOe 000pyIoBaHKe (OPMHUPYETCS] B COOTBETCTBUU C IPHUHLIUTIOM
MUHUMAJIbHOHN TIOCTATOYHOCTH U 00€CTIeYUBAET MOCTAHOBKY MEPEUNCICHHBIX B IPOTPAMME I10
(bu3MKe KIIOUEBBIX IEMOHCTPAIUH I UCCIIEAOBAHMS N3YYaeMBbIX SIBIICHUH U MPOLIECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 06opy10BaHKE JJISl YICHUUECKUX NMPAKTHYECKUX PaboT GopMHUpYeETCs B
BU/JIE TEMAaTUYECKUX KOMIUIEKTOB U 00ecriedrBaeTcsl B pacuére 0JJHOr0 KOMILJIEKTa Ha JIByX
oOyyaromuxcs. TeMaTnueckue KOMIUIEKTHI TaOOpaTOPHOT0 000PYAOBAaHUS TOJDKHBI ObITh
MIOCTPOEHBI HA KOMIIJIEKCHOM HCITIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TEJISIMU U3Y4YCHUS (PU3UKU B 00IIEM 00pa30BaHUU SIBJISIFOTCS:
(dbopMHpOBaHKE HHTEPECA U CTPEMIICHHUS 00YJAIOIUXCsl K HAYYHOMY U3yYEHHIO TPUPOIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;
pa3BUTHE NPEACTABICHUNA O HAYYHOM METO/I€ TIO3HAHUS U (POPMHUPOBAHHE HCCIIEI0BATEIBCKOTO
OTHOIICHHUS K OKPYXKAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs] OCHOB CTPOCHUSI MaTepUn
1 QyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHrEe YMEHUI OOBSACHATH SIBJICHHSI C UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTEJIbCTB;

dbopMupoBaHUEe IPEICTABICHUN O POJU (DU3KKH JUIsSl pA3BUTHUS JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHIA.

JlocTuxeHne 3TUX 1enel obecrneynBaeTcs pelieHrneM CIIeIyIOIUX 3a1a4 B Ipolecce
W3YYeHHUS Kypca (QH3UKM Ha YPOBHE CpPETHEr0 00IIero 00pa3oBaHHUS:
npuoOpeTeHne cUCTEMbI 3HaHH 00 001uX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJTIOYast MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIMHAMHKY, KBAHTOBYIO (PU3HKY U
AIIEMEHTHI aCTPODU3HKHY;



(dbopMUPOBaHNE YMEHHUI TPUMEHSTH TEOPETUICCKIE 3HAHUS TSI OOBSICHCHUS (PU3HUCCKHUX
SABJIICHUN B IPUPOJE U JUIsl HPUHATHUS NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU KU3HM;
OCBOCHHE CTIIOCOOOB PEIICHHS PA3IMYHbIX 3374 C SBHO 3aJJaHHON (H3MUECKOI MOJIENbIO, 33134,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/jaHke (PU3NUeCcKOi MOJIENH, aJleKBaTHOW YCIOBUSAM
3a]a4H;

MOHUMaHUE (PU3UYECKUX OCHOB U MPUHIIUIIOB JCHCTBHS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJIaJICHUE METOAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TIPOBECHUS (PU3UIECKUX
AKCIIEPUMEHTOB, aHAJIN3a U HHTEPIPETANN HHPOPMAIINH, ONIPEACIICHUS IOCTOBEPHOCTH
MOJIy4YEHHOT'O pe3yJIbTata;

CO3JIaHHUE YCIIOBUM JJIsl pA3BUTHUSI YMEHHI IPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOM
JIeATEIbHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHETO OOIIETO 00pa30BaHUs
orBojuTcs 136 wacoB: B 10 knmacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 gacos (2
yaca B HEJIENI0).

[Ipennaraemslii B mporpamMme o Gpu3uke nepeueHs J1abopaTOPHBIX U MPAKTUIECKUX PabOT
SIBJISICTCS] PEKOMEH/IOBAHHBIM, YUUTEIb JEJIAeT BHIOOP MPOBEACHUS JIA0OPATOPHBIX PabOT 1
OTIBITOB C Y4ETOM UHIUBUAYATBHBIX OCOOEHHOCTEN 00yUatOIIUXCsl.

COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 O3HAHUSA
®usuka — Hayka o npupoze. Hayunsie MeTobl IO3HAHUSA OKpYXkKarowwero mupa. Posib
HKCIEPUMEHTA U TEOPHH B IIPOLIECCE MO3HAHMS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (HpU3NIECKUX sIBICHUH 1 npouieccoB. Hayunsie runotessl. dusznyeckue
3aKOHBI M TeOpUH. I'paHUIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
Posnb 1 MecTo Gpu3uKU B OPMHUPOBAHUU COBPEMEHHON HAY4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU JIEITEITbHOCTH JTHOJICH.
Jlemoncmpayuu
AHanorossle 1 HU(PPOBBIE U3MEPUTEIIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE JATUUKU.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHusA. Cuctema
orcuéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepuaibHOU TOUYKHU, UX MPOEKIIMHA Ha OCU CUCTEMBI KoopAuHAT. Cl0XKeHue nepeMenieHui u
CJI0’KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPsSIMOJIMHEHHOE MBMkeHHE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUSI MaTEPUAIIbHOU TOYKH OT BPEMEHH.

CBobOogHOE TazieHne. Y CKopeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuneiinoe npmxenue. [[BrokeHne MaTepraibHOM TOUKHU MO OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAs cKopocTh. [lepruoa u
gacTtoTa ooparnieHus. L{eHTpocTpeMUuTebHOE YCKOPEHHE.

TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP, ABUKEHUE
CHapS/IOB, LICTIHBIE U PEMEHHBIC Mepelavuu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WUTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK ABUKCHUSI.

[Ipeobpa3oBanre ABUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yxe U B pa3peKeHHOM MPOCTPAHCTRE.

HaGmronenue nrxeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenune yckopeHus cBOOOIHOIO MaJACHHUS.

Hamnpasnenue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO IBMXKEHHUS C 1I€JIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEX Y MYTAMU, IPOMIEHHBIMU TEJIOM 32
II0CJIEI0BATENIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHU ITPH PABHOYCKOPEHHOM JIBH)KEHHUH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3ydeHne nBM>KEHUS IIApUKA B BSI3KOM JKMJIKOCTH.

N3ydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcHTenbHOCTH ['anunes. [lepseiii 3akoH HeroToHa. HEpmanbsHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepmno3uiuu cuwit. Bropoit 3akon Herotona st
MaTepuaibHOi Toukd. Tperuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasr Tpenust (mokosi, ckoyibkenusi, kaueHus1). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKoJIbKeHUs U cuiia TpeHus nokos. Koaggunuent tpenust. Cua conpoTUBIEHUS
IIPU JBUKEHHUHM Tela B )KUAKOCTU WU rase.

[TocTynaTtensHoe U BpallaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPJIOTO Tea.

MoMeHT cuiibl OTHOCUTEIBHO OCcH BpauieHus. [1nedo cunsl. Y cnoBus paBHOBecUs
TBEPAOTO TEIA.

TexHuueckue yCcTpoMuCTBA U NPAKTUYECKOE IPUMEHEHUE: TOAIINUITHUKY, IBHKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne uHEpUUH.

CpaBHeHHE Macc B3aUMOICUCTBYIOIIMX TEJl.

Bropoii 3axoH HeroTOHA.

Nsmepenue cu.

Cnoxenue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaliui.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NIAJCHUU.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHMSL.

YcnoBus paBHOBecus TBEPAOro Teyla. Bunbl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

W3yuenue nBmxeHus: Opycka 1o HaKJIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOBHUKAIOIINX B IIPYKUHE U PE3NHOBOM
oOpasie, oT ux AeGopMaIum.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJIa, UMEIOIIETO OCh BPALLEHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

Nmmynbc MaTepuanbHON TOUYKH (Tea), CUCTEMBI MaTepUaIbHBIX TOUEK. IMITyNbC CHIIBI U
M3MEHEHHUE UMITyJIbca Tejla. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabota crisl. MOIIHOCTE CHJIBI.

Kunernyeckas sHeprust MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUH KUHETHYECKON
SHEPIHH.

[TorenuuansHas sueprud. [lorenuuanbHas sHeprus ynpyro n1eGopMupoBaHHON TMPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTenuuanbpHbIe U HETIOTEHIMAIBHBIE CUJIBbl. CBSI3b pabOThI HETTOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHruecKkue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHUE: BOAOMET, KONIEP, MPYKUHHBIN
MUACTOJIET, JBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE IBIKCHHE.

[Tepexon moTeHIMATHHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3ydeHne abCOTIOTHO HEYNPYToro yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3BMEHEHHUEM MEXaHUYECKOM SHEPTUH Tella Ha
MIpUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MoJsiekyasipHasi pu3uKa 1 TEPMOAHMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBbIE TOJO0XKEHUS MOJIEKYJISPHO-KMHETUYECKON TEOPUU U UX OINBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapakrep 1BUKEHUS U B3aUMOICHCTBUS YAaCTHIL
BelecTBa. Mojienu CTPOCHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI U OOBSICHEHUE CBONCTB
BELIECTBA Ha OCHOBE ATUX MoJenei. Macca u pazmepsl Mosekyil. KonnuecTBo BelecTsa.
[TocTostnHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ usMepenue. lllkana remneparyp Llienscus.

Monens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUECKON TEOpUH
U/1eaIbHOTO ra3a. AOCOIIOTHAs TEMIIEpaTypa Kak Mepa cpelHeil KHHETHYeCKOM SHeprun
TEIJIOBOTrO JABMKeHUs yacTull rasza. [llkana temneparyp KenpBuna. ['a30BbI€ 3aKOHBI.
VYpasuenue Menpaeneesa—Knaneiipona. 3akon Jlanprona. M3ompoueccs! B eaJbHOM rase ¢
MOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. [ 'paduueckoe npeacTaBieHne H30IpOIECCOB: H30TEpPMa,
u30xo0pa, nzobdapa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (poTorpaduu MoieKys
OPraHUYECKHX COCIUHEHUM.

OmnbrTel 10 ¢ GY3UN KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO TBUKCHHSI.

Mogaens onbiTa lllTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Mopaenb, HIUTFOCTPUPYIOILAs IPUPOY TaBJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThI, HUTIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UI€aIbHOIO I'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HAa OCHOBE M3MEpEHU 00BhEMa
KOMHATBI, IaBJICHHS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXY ITApaMETPAMU COCTOSIHUS pa3peKEHHOI0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckas cuctemMa. BHyTpeHHsS SHEPrus TEPMOJIUHAMUYECKON CUCTEMBI U
cnoco6b! e€ n3meHenust. KoiruectBo TemnoTel u padoTta. BHyTpeHHSs SHEprust 0lTHOAaTOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIyYCHHE. Y IebHas
TEIJIOEMKOCTh BelecTBa. KoanuecTBo TEIIoTsI IPH TEIUIONEpeaaye.

[Tonstue 06 agnadbatHom npouecce. [lepBrlit 3akoH TepMoauHaMuku. [IpuMenenue
NEepBOTO 3aKOHA TEPMOJMHAMUKH K M301poreccaM. I 'padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh Mpo1ieccoB B PHUPO/IE.

TernoBbie MammHbL. [IpuHIMNG neiicTBUS TemI0BbIX MamuH. [Ipeobpa3oBanus sHEpruu B
TeIIOBBIX MamuHaxX. KoaddunueHTt mone3noro aecTBus Teriaopoi MamuHbl. [{ukn KapHo u
ero Ko HUIMEHT MOJIE3HOTO JeHCTBUSA. DKOIOTHUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

TexHnuecKue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHUE: IBUTATeNIb BHYTPEHHETO
Cropasusi, ObITOBON XOJOIMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu



W3meHeHne BHYTpEHHEH 3HEpruu Tella IpU COBEPIIEHUH paObOThI: BBUIET IPOOKHU U3
OYTBUIKY TIOJT ACMCTBUEM CXKATOTO BO3/yXa, HarpeBaHue »upa B JaTYHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTpAIH).

H3meHeHne BHYTpEHHEH SHEpruu (TeMiepaTypsl) Tela mpu Terionepeaaye.

OmnbIT 10 aaabaTHOMY PACIIUPEHUIO BO3LyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, BUraTelsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO JABUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue yaenbHOU TEeNI0EMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeujecmea. Dazoevie nepexoovt

[Tapoo6pazoBanue u konaeHcanys. Vicnapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HacelmeHHslit nap. Y nenpHas Temaora napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUS.

Tépnoe teno. Kpucrammuueckue u amop@Hbie Teaa. AHU30TPOIHS CBOMCTB KPUCTAIIOB.
Kunkune kpucramisl. CoBpeMeHHble MaTepuaisl. [InaBnenne u kpucramumszanus. Y aeapHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHEeHHE TEIIOBOIO OanaHca.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU NIOJyUYEHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX [1APOB.

Kunenne npy NoHM>XEHHOM JIaBJIEHUM.

Crioco0bl U3MEpEHUS BIAKHOCTH.

HabmtoneHue HarpeBaHus U IUIABJICHUS KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3MepeHre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.

Pa3znea 4. DiiekTpoauHaMuka

Tema 1. Inexkmpocmamuka

DJIeKTpU3alus Teil. DJIEKTPUUYECKUI 3apsia. [IBa BUa 3JIEKTPUUECKUX 3apsiiOB.
[IpoBOAHMKY, TUATEKTPUKH U MOTYNPOBOAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumoneiictue 3apsanoB. 3akoH Kynona. ToueuHbIl 3JEKTPUYECKUAN 3apsi/l.
Onexkrpuueckoe nojie. Hanpsok€HHOCTH anekTpuueckoro nois. [lpunnun cynepno3unun
ANEKTPUYECKUX MOJeH. JINHUK HANPSYKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabota cun anekrpocrarndeckoro nois. [lorennuan. PasHocTh MOTEHIMATIOB.
[IpOoBOIHMKY U TUAJIEKTPUKH B DJIEKTPOCTATUYECKOM T0JIe. J{M3IIeKTprYecKasi POHULAEMOCTb.

OnektpoémkocTh. KonaeHncaTop. DneKTpoEMKOCTh IIIOCKOT0 KOHAEHCATOpa. DHEPIust
3apsA’KEHHOI'0 KOHJIEHCATOPA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPOCKOIL, IEKTPOMETP,
AIIEKTpOCTAaTUYECKas 3allUTa, 3a3eMJICHUE DIIEKTPOIIPHUOOPOB, KOHAEHCATOP, KOMMPOBAIbHBIN
armapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpolCTBO U MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU3OBAHHBIX TEJL.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKkTpocTaTHUeCcKas 3allnTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA OT IUIOLIAAH IUIACTHH,
paccTosSHUS MEXly HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHJEHCATOpa.



Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 3meKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. ICTOUHMKHU TOKa.
Cwuiia Toka. [TocTOSSHHBIN TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Hemnu.

DNEeKTpUYECKOE CONIPOTUBICHHE. Y IETbHOE CONPOTUBIICHNE BELIECTBA.
[TocnenoBarenbHOE, apalIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoymsi—JIenna. MomHOCTh 3EKTPUYIECKOTO TOKa.

DNEeKTpOABMKYILAs CUJIa M BHYTPEHHEE CONTPOTUBIIEHUE UCTOYHHUKA TOKA. 3aKkoH Oma aiis
MOJIHOM (3aMKHYTOM) AJIeKTprueckoit nenu. KopoTkoe 3aMbIkaHme.

DneKTpOHHAasi IPOBOJIUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COMPOTUBIIEHUSI METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX MMYYKOB.

[TonynpoBonuuku. Co6CTBEHHAs U IPUMECHAs: TPOBOAMMOCTH MOJIYITPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBoJHUKOBbIE TPUOOPHI.

DNeKTpUYECKUN TOK B paCTBOPAX U pacillaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS
auccounuanys. JIEeKTPOIIn3.

DnexTpuyeckuil ToK B razax. CaMoCTOSITENbHBIN U HECaMOCTOSTENbHBIN pa3psia. MonHus.
I1ma3ma.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
MCTOYHUKH TOKA, HJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIBLHbIE TPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BAKYYMHbIN AUOM, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOJITHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHMUSL.

3aBUCHMOCTb CONPOTUBIICHUS IUJINHAPUYECKUX IPOBOJHUKOB OT JIIMHBI, IIJIOIIAIN
IIONIEPEYHOI0 CEUYEHUS U MaTepuaa.

CMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

IIpsmoe n3Mepenue 3IeKTpOABMKYIIEH cuibl. KopoTkoe 3aMblKaHKE T'allbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYypPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psag U IpOBOAUMOCTb BO3IYXa.

OnHOCTOPOHHSIS IPOBOJAUMOCTD JIHOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYILEH CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHET O
CONPOTHUBIICHHUS.

HaGmonenue anekrponusa.

MexnpeamMeTHbie CBA3U

N3zyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce oCyIecTBIsIeTcs ¢ yu€ToM
COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnule nonamusi, CBSI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O IO3HAHMSL:
SBIIEHUE, HAYYHBIN (akT, runoresa, pu3ndeckasi BeIMUMHA, 3aKOH, TEOPHsl, HAOJII0IeHuE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMbl YpaBHEHUH, InHeHHas GyHKIUS, mapadoa,
rurnepOoia, ux rpaduKy M CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIIUHN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M UX ITPOEKIIUU HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.



Buonoeus: MexaHn4eckoe IBMKEHUE B )KUBOU nipupoae, tuhdys3us, o0cMoc, TETI000MEH
KUBBIX OPraHU3MOB (BU/IbI TETIJIONEPEIayuH, TEINIOBOE PABHOBECHE), HIIEKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIsIpHas Macca, TCIJIOBBIC CBOMCTBA TBép)II)IX TEJI, )KI/I}IKOCTGI\/'I " ra3oB, JICKTPUYCCKUEC
CBOMCTBA METAILIIOB, DJIEKTPOJIMTUYECKAS IUCCOLMALINS, FaJlbBaHUKA.

l'eocpaghus: BNaxxHOCTb BO3yXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: ipeoOpazoBaHKe IBWKEHHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKEC, MMOJUINUITHUKH, UCITIOJIb30BAHHE 3aKOHA COXPAaHCHUA UMITYJIbECA B TCXHUKC (paKeTa,
BOJIOMET U IpyTue), ABUraTeslb BHYTPEHHET0 CrOpaHus, mapoBas TypOuHa, ObITOBOI
XOJIOAWJIbHUK, KOHAUIIHOHCP, TCXHOJIOIUHU MOJTYUYCHUS COBPEMCHHBIX MaTCpHUaIOB, B TOM YHCJIIC
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3aLIUTa, 3a3EMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIN PUHTEP, dJIEKTPOHArpEBATEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TabBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHoE moJie.
Bekxrop MarHuTHON MHAYKIMH. [IpuHIMI CylTepno3niuy MarHuTHBIX Mosiel. JIMHuM MarHuTHOM
uHAyKuuu. KapTuHa aMHui MarHUTHOM MHIYKIIMU OISl TOCTOSIHHBIX MarHUTOB.

MarnuTHO€ 1oje NpoBOAHUKA ¢ TOKOM. KapTuHa JIMHUI MHIYKIIMM MATHUTHOTO TTOJIS
JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoericTBue NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOYJIb U HAalIPABJICHUE.

Cuina Jlopenua, e€ Moyib U HarnpaBiieHUE. J|BUKEHUE 3apsyKeHHON YacTHUIIbI B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBiieHME 2JIEKTPOMArHuTHOM UHAYKIMU. [I0TOK BEKTOpa MAarHUTHON MHIYKIIMH.
DNIEKTPOABUKYILAA CUJIa UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOM unaykuuu dapazest.

Buxpesoe anektpuueckoe mnose. DNeKTPOABHKYIAs CUIa UHIYKIIUH B IPOBOJAHUKE,
JIBIDKYIIEMCS IOCTYIATEIbHO B OJTHOPOJJHOM MarHUTHOM II0JI€.

[TpaBuino Jlenna.

NHnykTUBHOCTD. SIBI€HUE CAMOMHAYKIMH. DJIEKTPOABUKYIIAs CUJIAa CAMOUHTYKLIUH.

OHeprus MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCcTporuCTBa M NPAKTUYECKOE IPUMEHEHHUE: TOCTOSIHHbIE MATHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEN AJIEMEHTAPHbBIX YaCTHUILl, MHAYKIIUOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIMKA MarHUTHOTO TOJIS.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJBHIKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO NOJI KATYIIKH C TOKOM.



HccenenoBanue necTBUSA NOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.
HccnenoBanue siBICHUSA SIEKTPOMArHUTHON MHAYKIUU.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle Koaebanus

Konebarenbnas cuctema. CB0OOOAHBIE MeXaHWYeCcKHe Konebanus. ['apmonnueckue
kosnebanus. [lepuon, yacrora, amruinryaa u ¢asa konedanuil. [IpyKuHHBIA MasTHUK.
MatemaTuueckuii MasTHUK. Y paBHEHUE TapMOHUYECKUX Konebanuid. [IpeBparienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatenbublit koHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIC KOJIeOaHuUs B U1€aTbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHS MEXTy MEXaHHYECKUMU U JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B HICATHBHOM KOJIe0aTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaronux KoineOaHusX. BoIHYKIEHHbIE MEXaHUYECKUE KOICOaHMSI.
Pe3onanc. BeiHy)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHUS.

[lepemennsblit Tok. CHHYCOMIaTbHBIN EPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUMTYIHOE U JEHCTBYIOIIEE 3HAYEHNUE CUJIBI TOKA U HAIIPSIKEHUSI.

Tpauchopmarop. [IpousBoacTBo, nepenava u NOTpedICHUE IICKTPUUECKON SJHEPTUH.
DKOJIOTHYECKUE PUCKH TIPH MPOU3BOJICTBE IEKTPOIHEpruu. KynbTypa uCnob30BaHus
AJIEKTPOIHEPTHH B IOBCEAHEBHOM JKU3HU.

TexHuueckue yCTpoMCTBA U NPAKTUYECKOE IPUMEHEHNE: IIEKTPUIECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, TMHUU AJIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kojae0aTeIbHONH CHCTEMBI (MIPYKUHHBIM WIM MaTeMaTHUECKUI
MasITHHK).

HaGmonenue 3aTyxaronmx KoineOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

CBoOOAHBIC ATIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuusmiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS] OT BPEMEHH ) JUIst
AJIEKTPOMArHUTHBIX KOJIEOaHHH.

Pe3onanc npu nocienoBaTeabHOM COCIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTHU U
KOHJIEHCATOopa.

Mopeinb TUHUU ANIEKTpOIIepeaauH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MaJIbIX KOJIeOaHUl Tpy3a Ha HUTHU OT JJIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue nepeMeHHOro TOKa B €M U3 MOCIIEI0BATEIbHO COEUHEHHBIX
KOHJIEHCATOpa, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHummble 60J1HbL

MexaHudeckue BOJIHBI, YCI0BUA pacnpoctpanenus. [lepuoa. CkopocTh pacpocTpaHeHus
U anuHa BOJHBL [lonepednslie u mpooabHbIe BOMHEL. MHTepdepeHtus u qudpakiuus
MEXaHUYECKHUX BOJIH.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3ITYUYECHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmnas
opueHTanus BektopoB E, B, V B anekrpomarauTHo#i BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPa)XCHHE, TIPEIIOMIICHUE, MONISIpru3anus, Judpakis, nuarepdepenims. CKOpocTh
AJIEKTPOMATHUTHBIX BOJIH.

[IIxana smekTpoMarHuTHHIX BOJIH. [I[puMeHeHNEe 3TIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paIuOCBA3U U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CPebl.



TexHuueckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl AMATHOCTHKA B TEXHHUKE M MEIUIIMHE, pajap, paAUONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meun.

Jlemoncmpayuu

OO6pa3zoBaHue U pacCIPOCTPAHCHHUE MOMEPEIHBIX U TPOIOJIBHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKa.

Haburoienue otrpaskeHus: ¥ NpeoMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6monenue narepdepeHnnu u 1upakiiny MEXaHMYeCKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmroienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON
Kosie0aHMil.

HccnenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, TPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHLus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsimonuHeiiHOe pacipocTpaHeHHE CBETa B OJJHOPOJIHOM cpejie.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300paxeHuil B II0CKOM
3epKaje.

[Ipenomenue cBeta. 3aKOHBI MMPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeshb
npesnomienus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenabHplil yros moJHOrO BHYTPEHHETO
OTpaKEeHHUS.

Hucniepcus csera. CioxxHblii coctaB Oenoro csera. L{Ber.

Cobwuparorniue u paccenBaronue JUH3bL. ToHKas TuH3a. DOKyCHOE paccTOsHUE U
ONTUYECKasl CHJIa TOHKOM JMH3bI. [TocTpoenne nzo0paskeHuii B COOMPAIOLINX U PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIUH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOM OITHKH.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS
HAOIIO/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpaxmus cBera. udpakunonnas pemeérka. Y cioBue HaOI0IeHHUS ITTAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JyIa, ¢poToanmnapar,
MPOSKIIMOHHBIN anmapaT, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKkinoOHHAS
pemETKA, TOJISTPOUSI.

Jlemoncmpayuu

[IpsmonHEeHOE pacpoCTpaHEHUE, OTPAKEHUE U MPEJIOMIICHHE cBeTa. ONTHYECKUE
puOOpBHI.

[TonHoe BHyTpeHHEee oTpaxkeHue. Mojienb CBeToBO1a.

HccnenoBanue cBONCTB N300pakeHNUH B JIMH3AX.

Moaenu MUKpPOCKOIIa, TeIeCKomna.

HaGmonenue naTepdepeHnnn ceera.

Hab6monenue qudpakiuum cBeTa.

Habmonenue nucnepcun cBera.

[Tonydenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cniekTpa ¢ TOMOIIbIO TU(PPAKIUMOHHON PEIIETKH.

Habmronenue nmonspusaiyu cBeTa.

Yuenuueckuil sxcnepumenm, 1abopamophvie pabomol

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3AX.

HaGuronenue nucniepcuu cBera.



Pa3nes 6. OcHOBBI cieIUAJILHON TEOPHH OTHOCUTEIbHOCTH

I'paHnLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [1oCTynaTel cienualbHOU TEOPUH
OTHOCHUTEJILHOCTH: NHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyM€, IPUHLIMII
OTHOCHUTEJIbHOCTH DHHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aM€UIEHNE BPEMEHU U COKPALIEHUE JUIHHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.

Paspnen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. Dopmyna [IlnaHka cBs3u 3HEPrUM (HOTOHA € €ro YaCTOTOH. DHEPrusi U UMIYJIbC
¢doToHa.

OtkpeiTre u ucciegoBanue porordpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddekra. Ypasuenue DitHmreitHa 1y hotodpdekra. «Kpacuas rpanuia» horodddekra.

Hasnenue ceera. Onbitel I1. H. JIeOenena.

XHWMHYECKOE JIEHCTBHE CBETA.

TexHuueckue ycTpoHCTBa U NPAKTUYECKOE MPUMEHEHUe: (POTorIeMeHT, (OTOIaTUHK,
CoJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu

®otor(hPexT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

CBeToauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiThl Pesepdopaa o paccesnuro o -uactuu. Ilnanerapuas
Mozeinb aroma. [loctynater bopa. Mznydenne u normomnieHne GOTOHOB MPHU MEPEXOIE aTOMa C
OJIHOT'O YPOBHSI 3HEPruu Ha Ipyroi. Buael criektpo. CieKTp ypOBHEN dHEPruu aToMa
BOZOPOJA.

BonnoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KoprnyckynspHO-BOJIHOBOW Tyau3M.

CIHIOHTaHHOE U BBIHYKJIEHHOE U3IIyYEHHE.

TexHuuecKkue ycTpouCcTBa U IMPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHbIN aHAIN3
(cmexkTpocKoI), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Mopenb onbita Pesepdopna.

Onpenenenye AIMHBI BOJIHBI J1a3epa.

HaGmronenne muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGmoienne TMHeRYaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTBHI, 10Ka3bIBAOIINE CII0KHOCTh CTPOEHUS sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITHI Pe3epdopaa 1o onpeeneHuio cocTaBa paJuoakTUBHOTO U3ITyYEHHUS.
CgoiicTa anb(a-, 6eTa-, raMma-u3IydeHus. BinsHue painoakTHBHOCTH Ha KHUBbIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA U HeWTpoHA. HykionHas moaens siapa ['eitzenOepra—Banenko. 3apsif
anpa. Maccooe uncio sapa. M3oTtomnsl.

Anbda-pacnaa. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. 'amma-nznyyenue. 3akoH
paZMoOaKTUBHOTO pacnaza.

DOHeprus CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Maccsl siapa.

SAnepusble peakuun. [leneHne u CUHTE3 A1ep.

Snepnsriii peakrop. TepmosiaepHslit cuaTe3. [IpoOieMbl U TEPCIEKTUBHI SIIEPHOM
DHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTHI ICPHON YHEPTETUKH.



OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOCHNUS U PETUCTPALIIH FIEMEHTAPHBIX YaCTHII.

@dyHnameHTaIbHBIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoiCcTBa U MPaKTUIECKOE IPUMEHEHNE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBII peakTop, aTOMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (10 TOTOBbIM GoTorpadusm).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUNKHU

Oransl pa3BuTUA acTpoHOMUU. [IpuKiIagHOE M MUPOBO33PEHUECKOE 3HAUECHHE
ACTPOHOMHUHU.

Bun 3Bé3anoro neba. Co3Besust, spkue 3BE31bl, IIAHETHI, X BUIAUMOE JABHKEHHE.

ConHeynas cucrema.

Connue. Connevnast akTuBHOCTh. McTounuk 3Heprun ConHua u 38€31. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CreKTpaabHbIN KJIacC — CBETUMOCTBY. 3BE3IBI
IJIaBHOM MOCJIE10BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JUIsl 3BE3]] TJIaBHOU
nocieaoBaTelbHOCTU. BHyTpeHHee cTpoenue 38E311. COBpeMEHHbIE MPEACTABIECHUS O
IIPOUCXOXKAEHUN U 3Boatonmu ColHIA U 3BE3. DTambl )KU3HU 3BE3L.

Mneunsiii [1yTs — Hama ["anaktuka. [Tonoxenue u aemwxenue Connna B ['anakrtuxe. Tumbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHbIE AbIPBI B SAPAX TAIAKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Paz0eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HabmtoneHust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUH
JUTSL OLIPEICIICHUS MTOJIOKEHUS HEOECHBIX 00OBbEKTOB HA KOHKPETHYIO /1aTy: OCHOBHbBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, miraner, Maeuroro [TyTu.

O0o0maroniee noBTOpEeHHE

Ponp du3uky n acTpOHOMUU B SKOHOMUYECKOU, TEXHOJIOTUUECKON, COIIMAIBHON U
TUYECKOH cepax AeATeIbHOCTH YeJI0BEKa, POJIb K MECTO (PM3UKU M aCTPOHOMHH B
COBPEMEHHOM HAyYHOUH KapTHHE MUPA, POJib (PU3NUYECKON Teopuu B (POpMUPOBAHUHT
npeCcTaBiIeHU 0 GPU3NYECKON KapTHHE MUPA, MECTO (PU3UYECKON KapTUHBI MUpA B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEJICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢ y4éToM
coJiepKaTeIbHbBIX MEKITPEIMETHBIX CBsI3€H ¢ KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O IO3HAHMSL:
SBJIEHUE, HAYYHBIN (QakT, runoresa, pusndeckasi BeIMUMHA, 3aKOH, TEOPHsl, HA0JI0IeHNE,
SKCIIEPUMEHT, MOACIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHHH, TPUTOHOMETpUYECKHe (PyHKINU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U UX
MPOEKIMH Ha OCH KOOPAHMHAT, CII0)KEHNUE BEKTOPOB, IPOU3BOAHBIEC SJIEMEHTAPHBIX (DYHKITHIA,
MPU3HAKU TI0J00US TPEYTOILHUKOB, OMPEIEICHNE TUIOIIAIU TIIOCKUX GUryp u oobéma ten.

Buonoeus: snekTpuueckue sBICHUS B )KUBOU MPUPO/IE, KojeOaTebHbIC IBIKCHHS B
JKUBOU MIPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOM MPUPOJE, NEUCTBUE paArallii Ha )KUBBIE
OpraHU3MBl.



Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKas CTPYKTYpa TBEPBIX Te,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAIUINYECKON PEIIETKHY, CIEKTPaIbHBIN aHaJIM3.

T'eoepaghus: MarHUTHBIE TTOJTIOCA 3EMITH, 3aJI€)KW MarHUTHBIX Py, GOTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSICCHUH.

Texnonozus: TMHUY IEKTPOIIEpeiad, FeHepaToOp NEPEMEHHOTO TOKa, 3JIEKTPOIBUTaTellb,
MHIYKI[MOHHAs [1e4b, pajap, paAuONpUEMHHUK, TEJIEBU30p, aHTEeHHA, TeaedgoH, CBY-neus,
IIPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAasi OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune yuebHOro npeamera «Pusnka» Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
(6a30BBIi YPOBEHB) TOJDKHO 00€CTICUNTh JOCTIKEHHUE CIEAYIONINX TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JImgHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTO npeamera « DU3uKay JOIKHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIMXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3HIIMEH TUIHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAINi, TO3UTUBHBIX BHYTPEHHUX
yOexXIeHH, COOTBETCTBYIOLIUX TPAAULIMOHHBIM EHHOCTSIM POCCHICKOT0 00I1ecTBa,
pacirpeHne KU3HEHHOTO OTIBITA U OIBITA JICATEIILHOCTH B IPOLIECCE PeaT3allii OCHOBHBIX
HaIlpaBJICHUI BOCIUTATEILHON JESITEIHHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKoOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTH TPAKIAAHCKOM MO3UIIMK 00YYaIOIIErocs KaKk akTHBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUICKOr0 O0IIECTBa;

NPUHATHE TPAJUIIMOHHBIX O0IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX IPax1aHCKOTo 00IIeCTBa,
y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIiH;

YMEHHUE B3aUMOICHCTBOBATh C COLIMATBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIBHOCTH,

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTHh POCCUNUCKON TPAKIAHCKON HICHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKHUX
yu€HBIX B 007aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYyIIEro;

4) 3¢TeTH4eCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy0BOr0 BOCIUTAHUS

MHTEpeC K pa3InuHbIM chepam npodeccruoHanbHON AeITeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OymyIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPA30BAHUIO B 00JIACTH (PU3UKH HA
MPOTSKEHUH BCEU KU3HU;



6) IK0JIOTHYECKOT0 BOCTIUTAHMSA:

Cc(OPMHPOBAHHOCTh FKOJOTMUYECKON KYJIbTYpPbI, OCOZHAHHUE INI00ATBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAaHUPOBAHMUE U OCYILIECTBICHUE ACHCTBUI B OKPY’KaIOLIEH cpe/ie Ha OCHOBE 3HAHUS
LeJIel YCTOMYMBOIO PA3BUTHS YEJI0BEUECTBA;

pacIIpeHNEe ONbITA ACSITEIbHOCTH IKOJIOTMUECKOM HAIIPaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHNA:

Cc(OPMHUPOBAHHOCTb MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

OCO3HaHUE [IEHHOCTH HAY4YHOH J1€ATEIbHOCTH, TOTOBHOCTb B MPOIIECCE U3YUYEHUS (PU3UKU
OCYILIECTBJIAT IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIBHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHBIE YHHBEPCAIbHbIE YUeOHbIE el CTBHUS
Ba3zoBble Jlornueckue neiicTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTYaTHU3UPOBATEH MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEICTIATH 1eNIN ACSITENFHOCTH, 337]aBaTh MapaMeTPhbl U KPUTEPHUH UX TOCTHXKEHUS;

BBIABJIATD 3aKOHOM€pHOCTI/I n HpOTHBOpe‘-II/IH B paCCManI/IBaeMI)IX q)HSI/ILIGCKI/IX SIBJICHUAX

pa3pabaTbIBaTh IUIaH PELICHUs TPOOIEMbI ¢ YYETOM aHAIN3a UMEIOIINUXCS. MaTepUAIIbHBIX
1 HEMaTepPHATBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B ACATCIBbHOCTD, OICHUBATh COOTBCTCTBHUEC pe3yHLTaTOB neiaiam,
OIICHUBATh PUCKH IOCIICACTBUI JCATCIBHOCTH;

KOOPJAWHHUPOBATh U BBIIOJHATH pabOTy B YCIOBHSIX PEalbHOT0, BUPTYaJIbHOIO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUEC HpI/I pGH_IeHI/II/I JKN3HCHHBIX Hp06HCM.

Ba3oBble ucciaenoBaTeJabCKUeE AelCTBUS:

BJIaJCTH HaquOfI TCpMI/IHOHOF H€I>'I, KIIFOUCBBIMU ITOHATUAMU U METOAaMNU (I)I/I3I/ILIGCKOI‘/1
HAyKU;

BJIaJICTh HAaBBIKAMH y4eOHO-HUCCIIE0BATENIbCKOM U IPOCKTHOM AEATEILHOCTH B 001aCTH
(U3HUKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHHS 33124
(I)I/IBI/I‘-ICCKOFO CO,Z[ep)KaHI/IH, HpI/IMeHeHI/IIO pa3.HI/I‘-IHLIX MCTOAOB IIO3HAHUA,

BJIQJICTh BUJAMU JCSATEIHHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHMSI, €TO HHTEPIIPETAIUH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX CUTYaAIUAX, B TOM YHUCIIE TIPU
CO3/ITaHUU y4EOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBIABJIATD HpI/I‘-II/IHHO-CJIeI[CTBeHHLIe CBsSI3U U aKTyaHI/IBI/IpOBaTL 3aﬂaqy, BbIABUT'aTb
TUIN0TE3y €€ peIIeHus, HaXOUTh apTyYMEHTHI JIJIs JJOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a/1a4 Pe3yJbTaThl, KPUTHYECKH OIICHUBATH
nux ,Z[OCTOBCpHOCTb, HpOI‘HOSI/IpOBaTL N3MCHCHUEC B HOBBIX yCJIOBI/IﬂX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1aUl B 00pa30BaTEIHHOM JIEATETLHOCTH, B TOM
YHUCIIC TIPU U3YICHUHN QUBHKH;

JaBaThb OLICHKy HOBBIM CI/ITyaL[I/ISIM, OILICHHUBATH HpHO6p€TéHHBII>i OIIBIT,

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh JKU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH HpO6HeMBI H 3a4a4u, I[OHyCKaIOH_II/IC aHBTepHaTI/IBHBIe pGIHeHI/ISI.



PabGora ¢ undopmanmeii:

BJIaJIeTh HaBbIKaMM MOJy4YeHUs: HHPOPMALUU PU3MUECKOT0 COEpKaHHs U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYILECTBIATh MOUCK, aHAJIN3, CUCTEMATU3ALUI0 U
MHTEPIpETALNIO HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM MpE/ICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTH B
pElIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIlMOHHBIX 3aJ1a4 C COOJII0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTHU, TUTUEHBI, pecypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOT0 CO/AEPKAaHUs B Pa3InYHbIX (hopMaTax ¢ yuéToMm
Ha3Ha4YeHUs] UH(POpMAaLMK U LEJIEBOM ayTUTOPUH, BbIOMpasi ONTUMaIbHYIO (popmy
IIPEJICTaBICHNS U BU3YyaIU3aLUH.

KoMMmyHHnKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eliCTBUS:

OCYILIECTBIIATH OOIIEHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOM J1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHITKA KOHGIUKTHBIX CUTYAIlM U CMATYATh KOH(PIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHMMATh U UCMOJIb30BaTh MPEUMYIECTBA KOMaHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 UieHa KOJJIEKTHBA,

MPUHUMATH L€ COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIMHUPOBAThH
JIEUCTBUA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH ICUCTBUI, pacpeiesiaTh POJIu ¢ YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOThI;

OLIEHMBATh KaYECTBO CBOET0 BKJIAJa U KaXKJOr0 yYaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaJiaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh O3UTUBHOE CTPATETMUECKOE ITOBEICHUE B PA3JIMYHBIX CUTYALUIX,
MPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, OBITH MHUIIHATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranu3amnus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEIBHOCTh B 00JIACTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4;

CaMOCTOSATENIbHO COCTABJISITH IJIaH PEIICHUS pACUETHBIX U KaU€CTBEHHBIX 3a]1a4, MJIaH
BBITIOJTHEHUSI PAKTUYECKON pabOThI C Y4ETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHU;

JIenaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHHBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MIPOSBICHUIO IPYAULIUU B 007acTH (DU3HKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBCHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/IEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B I€ITEIILHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIETISIM;

BJIQ/ICTh HABBIKAMU TIO3HABATEILHOW PEIICKCUH KaK OCO3HAHUS COBEPIITACMBIX JICHCTBUI
Y MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

HCIIOJIb30BATh PUEMBI pe(DJICKCHU JIJIsl OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIIEHUS IO UX CHUKEHUIO;



MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIN3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMMasi CBOM HEJIOCTaTKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATN3E PE3YJIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B npornecce noctrkeHns TUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI 10 (PU3HKE JJIS
YPOBHS CPETHETO OOIIETO0 00pa30BaHusl y 00YJAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHATIBHBIN
WHTEJUICKT, MPEIoJIaralomuid copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATILHOE COCTOSTHUE,
BHJICTh HAIIPABJICHUS PA3BUTH COOCTBEHHOU AYMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEICHNE, CIOCOOHOCTh aIalITUPOBATHCS K AIMOIIMOHATLHBIM
M3MEHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMIIEHHE K TIOCTHKSHHIO 1IN U YCIIEeXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JEUCTBOBATh UCXO/s U3 CBOMX BO3MOXKHOCTEH;

AMITIATHH, BKIIFOYAIOIICH CTIOCOOHOCTh ITOHUMATh SMOIIMOHATBFHOE COCTOSIHUE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHMS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIIEHHUS C JPYTUMU
JOJIbMU, 3a00TUTHCS, TIPOSBISATH MHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy o6yuenus B 10 kijiacce mpeIMeTHbIC pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOITUXCS] YMECHHI:

JI€MOHCTPHPOBAThH Ha MPUMEPAX POJIb K MECTO (PU3UKU B OPMHUPOBAHUHN COBPEMEHHOM
Hay4YHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTU, B IPAKTHYECKOM
JIeSITeILHOCTH JIFOJICH;

YUUTBHIBATh FPAHUIIBI IPUMEHEHUS U3yUYEHHBIX GU3NYECKUX MOJIENIeii: MaTepualibHas
TOYKa, MHEPLUAIbHAs CHCTeMa 0TCUETa, aOCOMIOTHO TBEPOE TEJIO, UICAIbHBIN Ta3, MOJCIIN
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN SJIEKTPUUECKUM 3aps/] NPy pEeLICHUN
buznyeckux 3auad;

pacrno3HaBaTh GU3MUECKHUE SABICHUS (TIPOLIECCHI) H OOBICHATh UX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOPUM CTPOEHUS BELIECTBA U MIEKTPOJANHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABM)KEHHE, CBOOOAHOE Ma/ileHue Tell,
JBIDKEHUE 110 OKPY)KHOCTH, MHEPIIMS, B3auMojieiicTBue e, 1uddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUIKOCTEH U TBEPBIX Tell, I3MEHEHUE 00bEMa TeJ MPU HarpeBaHUU
(OxJ1aXk/1€HNN ), TEIJIOBOE PABHOBECUE, UCIIAPEHHE, KOHACHCALINS, IUIABJICHUE, KpUCTAJUIU3aLIYs,
KUIIEHUE, BIaKHOCTh BO3/lyXa, MIOBBIIICHNE JABJICHUS T'a3a PU €ro HarpeBaHUH B 3aKPHITOM
CoCyZie, CBA3b MEK/y lTapaMeTpaMu COCTOSIHMSI ra3a B U30IpOLECCaX, JIEKTPU3aLUs Tell,
B3aMMOJICIICTBHE 3aps/I0B;

OIUCHIBATh MEXAHUYECKOE JIBIKEHHE, UCTIONB3Ys (PH3HMUECKUE BEIMUUHBL: KOOPAUHATA,
MyTh, IEPEMEIIEHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, UMITYJIbC Tella, KHHEeTHYeCcKast
SHEPTUs, MOTCHLMAIbHAS SHEPTHsl, MEXaHW4ecKask padoTa, MEXaHU4YeCKasi MOLTHOCTb; MIPH
OMMCAHUU PABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCTIOIB3YEMBIX BEJIUYUH, UX
0003HaYCHUS U €AMHUIIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETHUUHY
C IpyTUMU BEIMYMHAMU;

OIUCHIBATh U3yYEHHBIE TEIIOBbIE CBOMCTBA TEJ U TEIIJIOBBIC SIBJICHHUS, UCIONB3YS
(u3nUecKre BeIMYUHBL: JaBJICHUE ra3a, TEMIIepaTypa, CpeIHss KHHETHYEeCKast SHEPTHs
Xa0THUYECKOTO JBUKEHHS MOJIEKYJ, CpEAHEKBApaTUYHAs] CKOPOCTh MOJIEKYJI, KOJTHYECTBO
TETUIOTHI, BHYTPEHHSS YHEPTUs, paboTa ra3a, KodQQHUIUEHT MMOJIE3HOTO JCHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMMCAHUHU TIPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCTIOIB3YEMBIX BEIUYHUH,
uXx 0003HAYEHHS U eIMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO
BEJIMUMHY C JPYTUMH BETUYUHAM;



OIHCHIBATh U3yUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKHE SIBJICHUS
(mporecchl), UCTIONb3Ys (PU3NUECKHE BEIMUMHBL: AIEKTPUUECKUH 3apsii, 2JIEKTpUUECKOe ToJIe,
HaNpsHKEHHOCTD M0JIs, HOTEHIMA, PA3HOCTh MOTEHLIUAJIOB; [IPH OMMCAHUH NTPaBUIBHO
TPaKTOBaTh (PU3NYECKHI CMBICI UCTIOIb3YEMbIX BEJIMUNH, UX 0003HAUEHUS U €AMHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUUHY C APYTUMHU BEITUUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKHE IPOIIECCHI U SBJICHUS, UCIIONB3Ys (pU3NUECKUE 3aKOHBI U
IPUHLIMIIBL: 3aKOH BceMupHOTro Tarotenus, |, Il u Il 3akonst HetoTOHA, 3aK0H coxpaHeHus
MEXaHUYECKOM dHEPIUH, 3aKOH COXPaHEHUS UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CUJI, IPUHIIUIL
paBHOIPABUs UHEPLIUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KHHETUUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEIHEN KUHETUUECKOM SHEPTUU TEIIOBOTO IBUKEHUS
MOJIEKYJI ¢ aOCOTIOTHON TEMIIepaTypOil, MEPBbIN 3aKOH TEPMOANMHAMUKH, 3aKOH COXPaHEHMUSI
AJIEKTPUYECKOT0 3apsiia, 3akoH KyoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BHIPAKEHUE U YCIIOBUS (TpaHMILIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHIUIIBI IEHCTBHS MAIIKH, TPHOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30M1aCHOr0 UCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

BBINOJIHATH 3KCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3NYECKHX SIBICHUI U MPOLIECCOB C
HCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM, IPU ATOM (POPMYIHPOBAThH
npobieMy/3afauy U TUIoTe3y yueOHOro 3KCIepUMEeHTa, COOMpaTh YCTAHOBKY U3
MPEJI0AKEHHOT0 000PYAOBaHNUS, TIPOBOJAUTH ONBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATH NMPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUUUH, IPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCO0 U3MEPEHHSI U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH
MIOTPELIHOCTEW U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BEITMUYNHAMMU C HCIIOJIb30BaHUEM IIPSIMBIX
U3MEpPEHUil, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTATHI TOTyUYCHHOMN
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUE TaOIUIL U IpaUKOB, J1e1aTh BBIBOBI 110
pe3yJsibTaTaM MCCIIEA0BaHNUS;

co0uroaTh paBuia 6€30MacHOro Tpy/la MpyU MPOBEJCHUN UCCIIEI0BaHUNA B paMKax
y4eOHOT0 SKCIEPUMEHTa, y4eOHO-NCCIIE0BATENLCKOM U POSKTHOM JeSITeIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1aOOPaTOPHOr0 000PYJ0BaHUS;

pemaTh pacyéTHbIE 33J]a4u C SBHO 3alaHHON (PU3UUECKON MOJIENIbIO, UCTIONb3YS
(u3nyeckre 3aKOHbI U IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4l BEIONPATh QU3NYECKYIO
MO/IEJIb, BBIJICTATH (pU3MUYECKHE BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIE JUIS €€ pelIeHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAILHOCTH [10JIy4€HHOI'O 3HaUYeHUs! (PU3MUECKON BEINYMHBI,

pelaTh KaYeCTBEHHBIE 3aJaul: BHICTPAUBATh JIOTMUECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyKIeHUI ¢ OIIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHMS;

MCIOJIb30BATh MPH PEIICHUH YUeOHbIX 3aJ[au COBPEeMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUH Ul IOUCKA, CTPYKTYPUPOBaHUS, HHTEPIPETALUYU U IIPEICTABICHUS y4eOHOM 1
HAYYHO-TIOMYJISIPHON MH(OPMALIUK, TOTYYSCHHOHN U3 Pa3InYHbIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10Jy4aeMyI0 HHPOPMALIUIO;

MIPUBOIUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bACHEHHE MTPOLIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B IIOBCETHEBHON KU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPH OOpAIICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMHU, JIJIsI
COXpPaHEHHMs 3JI0POBbsI U COOJIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKpYXKaroIel cpere;

paboTaTh B rpyIIe C BHITOJTHEHUEM PA3IHUHBIX COIMAIBHBIX POJICH, ITIAHUPOBATH paboTy
IPYIIIBI, PAMOHAIBHO paclpeeNnaTh 005S3aHHOCTH U IUNIAHUPOBATh ACATEIbHOCTD B
HECTaHJApPTHBIX CUTYalIMsX, aJIEKBATHO OLIEHUBATh BKJIAJ] KaXK/10I0 U3 YYACTHUKOB IPYIIIIHI B
peleHne paccMaTpuBaeMoi PoOIIEMBI.



K koniy o6ydenus B 11 kj1acce mpeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSI YMEHH:

JI€MOHCTPUPOBAThH Ha MPUMEPAX POJIb U MECTO (GU3UKU B POPMHUPOBAHUHN COBPEMEHHOM
Hay4YHOU KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOIMH, B IPAKTUYECKON
JeSITeIbHOCTH JIIOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTHIBATH TPAHUIBI IPUMEHEHUS N3yYSHHBIX (PU3NIECKUX MOJICIICH: TOUSUHBIN
AIIEKTPUYECKHI 3apsij, JIyd CBETa, TOUEUHBIH UCTOYHHK CBETA, s/IEpHAsi MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/[pa MPU pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (hpuzndYecKue sBJIeHUs (IPOLECChl) U OOBICHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKU U KBAHTOBOM (PU3MKU: 3JIEKTpUUECKasi IPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JIEHCTBHS TOKA, B3aUMOJICHCTBHE MarHUTOB, 3JIEKTPOMarHUTHAsS
WHIYKIWS, JEHCTBUE MATHUTHOTO TOJISl Ha IPOBOTHHUK C TOKOM M IBHIKYIIUICS 3apsi,
3JIEKTPOMAarHUTHbIE KoJe0aHHs U BOJHBI, IPSMOJIMHEHHOE pacCIpOCTpaHEHUE CBETA, OTPAKEHUE,
npesoMiieHue, UHTeppepennus, 1udpakuys U Noaspu3alus cBeTa, JUCIEpCus CBeTa,
dorornekrpuueckuii apdext (poroaddext), cBeToBOE AaBIeHNE, BOSHUKHOBEHHE TUHEIUATOTO
CIIEKTpa aToMa BOJ0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIMCHIBATh U3YUECHHBIE CBOMCTBA BEILIECTBA (3JIEKTPUUECKHE, MATHUTHBIE, ONITHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPE) U ANEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NUECKUE BEJIMUMHBI: SJIEKTPUUECKUH 3apsi], CUIa TOKA, JEKTPUIECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COIPOTUBIICHHE, Pa3HOCTh NOTEHIIMAIOB, AJIEKTPOIBUIKYILAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO 1OJIA, cuiia AMIiepa, cuia JlopeHa, UHIYKTUBHOCTh
KaTyILIKH, SHEPIHsl AEKTPUUECKOT0 U MATHUTHOTO 0JIEH, IEPUO U YacTOTa KosleOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsil ¥ CUJIa TOKA B IPOIecce TapMOHMYECKUX 3JIEKTPOMAarHUTHBIX
KosiebaHui, (POKyCHOE pacCTOSIHUE M ONITUYECKasl CUJIa JIMH3bI, IPU ONUCAHUH IIPABUIIBHO
TPAKTOBaTh (PU3UUYECKHUI CMBICI UCIIOIb3YEMBIX BETMUMH, X 0003HAYECHUS U €UHULIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMU BEJIUUYNHAMY;

OIUCHIBATh U3yUCHHBIE KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTA CBETA, YHEPTUS U
UMITYJIbC (POTOHA, IEPUO/] MTOJIypaACTIaa, SHEPTHS CBA3U aTOMHBIX S€p, IIPU ONHCAHUU
IPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAYECHUS U
eIMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaU€HUE (PU3NMUECKON BEIMYMHBI,

aHATM3UPOBATh (PU3UYECKHE MPOIIECCHI U SIBJICHUS, UCHOIb3Ys (PU3NYECKHe 3aKOHBI U
NPUHIUIBL 3aK0H OMa, 3aKOHBI IIOCJIEJOBATEILHOTO U MAPAJITIEIbHOIO COSAMHEHUS
IIPOBOJIHUKOB, 3aKOH JKoyis—JIeHna, 3aK0H 2J1eKTpOMarHUTHOW MHIYKLIUH, 3aKOH
IPSAMOJIMHEMHOTO paclpoCTPaHEHHsI CBETA, 3aKOHbI OTPAYKEHUSI CBETA, 3aKOHBI IIPEIIOMIICHUS
CBeTa, ypaBHeHUe DitHITeHa 171 GpoTorddexra, 3aKOH COXpaHEHUsI FJHEPTUH, 3aKOH
COXPaHEHMS UMITYJIbCa, 3aKOH COXPAaHEHMsI AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUS
MaccoBOI'0 YKCIIa, OCTyIaThl bopa, 3aK0H palnoakTUBHOTO pacmazia, Ipyu TOM pa3iIndyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAYKEHHUE U YCIIOBHS (IpPaHMIIbI,
00acTH) NPUMEHUMOCTH;

OIIpENIeNIATh HANIPABJIEHUE BEKTOPA MHIYKIIMA MarHUTHOTO 10JIs IPOBOIHUKA C TOKOM,
cuiibl AMrniepa u cwiibl JIopeHna;

CTPOUTH M OTIMCHIBATH N300paKEeHHE, CO3IaBAeMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTBI IO UCCIEI0BaHUIO (PU3NUECKUX SIBIEHUH U MPOLIECCOB C
UCTIOJIb30BaHUEM IPSIMBIX ¥ KOCBEHHBIX U3MEPEHU: IPH 3TOM (HOPMYITHPOBATH
npobieMy/3afady U runoTe3y yueOHOro 3KCrepuMeHTa, COOMpaTh YCTAHOBKY U3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATH NMPSIMblE U KOCBEHHbIE H3MEPEHUS (GU3NUECKUX BEJTUUUH, IIPU ITOM
BBIOMPATh ONTHUMAJIBHBIN CITOCOO M3MEPEHNUS M UCIIOIB30BATh U3BECTHBIE METO/IBI OIIEHKU
MOTPEIIHOCTEN U3MEPEHUN;



HUCcCciIea0BaTh 3aBUCUMOCTHU (1)I/ISI/I‘~ICCKI/IX BCJIMYHMH C UCIIOJIB30BAHUCM ITPAMBIX HSMCpeHHﬁI
IIPU TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH pe3yIbTaThl HOTYyUYEHHON 3aBUCMOCTH
($u3nUecKrX BETMUMH B BHJIE TAOJIUI] U TPAadUKOB, JeTIaTh BEIBOJIBI IO PE3YJIbTaTaM
UCCJICIOBAHMS,

co0IoIaTh MpaBuiIa 0€30MacHOTro TPY/Ia MPH MPOBECHUN UCCIISIOBAaHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTA, yUeOHO-UCCIEIOBATENLCKON U MMPOSKTHON JAESITETLHOCTH C
HCIIOJIb30BAaHUEM HU3MEPHUTEIBHBIX YCTPOHCTB M JTAOOPATOPHOTO 000PYI0BAHUS;

pemiath pacu€THBIC 3a]]a41 C IBHO 33/IaHHON (PU3NYECKON MOJIETIBIO, UCTIONIB3YsI
¢u3nyeckue 3aKOHbl U IPUHLIMIIBI, HA OCHOBE aHaJlu3a yCJIOBUS 3a7auu BEIOUpaTh (PU3NUECKYIO
MOJIeJIb, BBIACNATH (PU3MUYECKUE BETHUMHBI U (DOPMYIIBI, HEOOXOAUMBIE [T €€ pelleHus,
IMPOBOAUTH pvaéTLI 1 OUCHHUBATLH PCAJIBHOCTD IMMOJIYUCHHOI'O 3HAUCHUA (bHSI/I‘-IGCKOfI BCINYHNHBI,;

peliaTh Ka4eCTBEHHBIE 3a7]a4i: BEICTPAUBATh JIOTHYECKHA HEMPOTUBOPEUHUBYIO 1IETIOUKY
PacCyKJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKUE SBIICHUS,

UCIIONIb30BATh MPU PEIICHUHU YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U MPEACTABICHUS yUeOHON 1
HAYYHO-TIOMYJISIPHON HHPOPMAIINH, TOTYYSHHON U3 PA3TUYHBIX HCTOYHUKOB, KPUTHUYECKU
AHATM3UPOBATH MOTy4aeMy0 HH(pOpMaIIHIO;

OOBSICHATH MPUHITUIIBI ACHCTBHS MAITUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3nnyaTh
YCIIOBHS MX O€30ITaCHOTO UCTIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIb30BAaTh TCOPCTHUYCCKUC 3HAHUS T10 (1)I/I3I/II(€ B HOBCG,Z[HGBHOﬁ JKU3HU OJIA
obecrieueHnst 0€30MaCHOCTH TIPH OOpAIICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMH, JIJISI
COXPAHEHUS 3I0POBbsS U COOIIOACHUS HOPM YKOJIOTHUECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B rPYIIIE C BHITOJHEHUEM PA3IMYHBIX COLMAIbHBIX POJIei, IUIaHUPOBAaTh PaboTy
TpyHIibl, palilMOHAJILHO PACIIPCACIIATD O6H3aHHOCTI/I U IIaHUPOBATh ACATCIIBHOCTD B
HECTaHJIaPTHBIX CUTYalIUSX, a/IEKBATHO OLIEHWBATh BKJIAJ] KAX/I0I0 U3 YYaCTHUKOB I'PYIIIIbI B
pelieHne paccMaTpuBaeMON POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

/T IporpamMMBbI

HaumenoBanue pas3zneios U TeM

KonnuectBO yacos

OnexTpoHHbIe (LIU(POBHIE)

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

o0pazoBaTeNbHbIE PECYPChI

OcHoBHBIE BU/IbI pabOTHI C
Y4E€TOM MPOTrpaMMbl BOCITUTAHUS

‘Pasneu 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1 || ®u3uka u METOBI HAYYHOTO 2 bubmmoreka [IOK
MMO3HAHUS https://m.edsoo.ru/7f41bf72
‘I/ITOFO o pazzeny H 2 H ‘
Pazyien 2. MEXAHUKA |
2.1 |Kunemarmka 5) bubmmoreka [JOK Uac oOuenus «Ilouemy Hago
https://m.edsoo.ru/7f41bf72 3HATh MPaBUIIA JOPOKHOTO
JIBHOKCHUSI,
2.2 ||[dunamuka 7 bubmuotexa [JOK Ouznueckuiit Mmapadon «Cuna,
https://m.edsoo.ru/7f41bf72 Macca — 9TO 37I0pOBbE U KpacoTay
2.3 ||3aKOHBI COXpaHEHHUS B 6 1 1 bu6mmorexa [IOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pazaeny H 18 H ‘

‘PaSI[e.]I 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYISIPHO- 9 1 bu6mmorexa [IOK Ypok-uccnenoBanue «TerioBele
KHHETHYCCKOU TCOPHHU https://m.edsoo.ru/7f41bf72 IPOIIECCHI HA KYXHEY,
3.2 ||OCHOBBI TEPMOIUHAMUKH 10 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHbIe COCTOSHHS 5) bu6muoteka [{IOK ypok KoH(epeHuus «Mbl B
BeriecTBa. Pa3oBbIe MEPEX0/IbI https://m.edsoo.ru/7f41bf72 npodeccuny
‘I/ITOFO TI0 paserny H 24 H ‘
Pazzien 4. DJIEKTPOJIMHAMMKA |
‘4.1 HBneKTpOCTaTHKa H 10 H ” 1 ”BI/I6J'II/IOTeKa [HOK H ‘
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Ne || HamMmeHOBaHMe pa3ienoB U TEM ‘ KonnuecTtBo yacos | OnexTpoHHbIe (LIU(POBHIE) OcHoBHBIE BUJIBI pabOTHI €
/o IIPOTrpaMMBbl Beero| Kontponsmsie | Ipaktiueckue 00pa3oBaTeNbHbIE PECYPChHI Y4€TOM IPOrpaMMbl BOCIIUTAHHSI

paboThI paboThI

[ |Ihttps://m.edsoo.ru/7f41bf72 [

4.2 |[1ocTOSIHHBIN AJIEKTPUUYECKHHA 12 1 bu6mmoreka [IOK Becenp! o reme «boprba ¢
TOK. TOKM B pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72 TEPPOPH3MOM»
‘I/ITOFO 0 pazjaeny H 22 H
‘PGSCpBHOC BpeMs H 2 H “ “ “
OBIIEE KOJIMYECTBO YACOB 68 3 3
10 [TIPOT'PAMME
11 KJIACC
Ne || HammeHoBaHuUE pa3esioB U TEM ‘ Konuuectso yacos OnexkTpoHHbIE (TU(POBBHIC) OcCHOBHBIEC BUABI PA0OTHI C YIETOM IPOTPAMMBI
/T TPOTPaMMBbI Beero|| Kontponbhpie | IpakTideckue 00pa3oBaTeiIbHBIC PECYPCh BOCITUTaHUS
paboTsI paboTeI

Pazzien 1. DJIEKTPOJIMHAMUKA

1.1 |MarauTtHOE TOJIeE. 11 1 3 bubnmorexa [JOK Becensr mo TemMe « IKOHOMHS PECYPCOB,
DJIeKTpOMarHuTHAS HHIYKIIHS https://m.edsoo.ru/7f41c97c KOTOpbIE HEOOXOAUMBI JUTS YKH3HID)
‘I/ITOFO 0 pazneny H 11 H
‘Pafme.]] 2. KOJIEBAHUSA U BOJIHbBI
2.1 |MexaHuueckue u 9 1 bubmuoreka [JOK
9JIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41c97c
KoJIeOaHus
2.2 |MexaHHYECKHE U S 1 bubmuoreka [JOK
3JIEKTPOMArHUTHbBIE BOJIHbI https://m.edsoo.ru/7f41c97c
2.3 ||Onruka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro mo pasacity H 24 H
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Ne
o/

HaunmenoBanue pa3nenoB u TeM
MPOTrPaMMBbI

KoanuectBo yacos

Bcero

KonTponsHbie
paboTHI

[IpakTyeckue
paboThI

DneKTpoHHbIE (ITUPPOBHIC)
00pa3oBaTeIbHBIC PECYPCHI

OCHOBHEIEC BUABI Pa0OTHI C yIETOM IPOTPaMMEI
BOCIIUTaHUS

‘Pa:{[le.ﬂ 3. OCHOBBI CIIEIIUAJIbHON TEOPUHA OTHOCUTEJBHOCTH

3.1 ||OcHOBBI crieninanbHO# Teopuu | 4 1 bubnnorexa IOK
OTHOCUTEIIHOCTH https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 paszieny H 4 H ‘

Pazjiesn 4. KBAHTOBASI ®U3UKA |

4.1 |DneMeHThl KBAaHTOBOM onTukH || 6 bubnnorexa HOK Huckyccus «SIBnenus, okpyKaromue Hac
https://m.edsoo.ru/7f41c97c »

4.2 |Ctpoenue aToma 4 bubmmoreka [IOK VYpoxku 6ezonacuoctu «IloaroroBka K
https://m.edsoo.ru/7f41c97c neictusim B UC».

4.3 | AToMHOE S11pO 5 bub6nuorexa [IOK Wzyuenue xu3Hb 1 paboTa yUeHBIX,
https://m.edsoo.ru/7f41c97c CBSI3aHHBIC C SIBJICHUEM PaJHMOaKTUBHOCTH.

‘I/ITOFO 0 paseiny H 15 H ‘

‘Pame.n 5. 3JIEMEHTBI ACTPOHOMHMHU U ACTPO®U3NKHU

5.1 ||IDmeMeHThI aCTPOHOMHUH U 7 1 bubaunorexa [IIOK I"arapunckuit ypok «Kocmoc psiiom ¢
acTpou3HuKH https://m.edsoo.ru/7f41c97c HaMM», YPOK - mmyTeniecTBue «[ aqakTHKi»
‘I/ITOFO 0 paseiny H 7 H

‘Pamen 6. ObOBIIAIOIIEE IIOBTOPEHUE

6.1 ||O0oOmIaroIIee MOBTOPCHUE 4 bubmuorexa [JOK

https://m.edsoo.ru/7f41c97c
‘I/ITOFO 10 paszueny H 4 H ‘
‘PesepBHoe BpeMsi H 1 H H H H |
OBIIEE KOJIMYECTBO YACOB | 66 4 7

10 [IPOT'PAMME
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YYEBHO-METOJUMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. ®usuka, 10 knacc/ Msaxumes I'.41., [TetpoBa M.A., CtenanoB C.B. u npyrue,
OO611ecTBO C OTPAHUUECHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obuectBo «M3narenbctBo «lIpocBemienue»

2.®wuzuka, 11 kimace/ Mskumes I'.41., I[TerpoBa M.A., Yronsaukos O.C. u apyrue,
OO0111ecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO «IPODAY; AkiioHepHoe
obmectBo «M3marenbctBo «IIpocBemenne»

METOINYECKHUE MATEPHAJIBI IS YUUTEJIA

1. PaGouast nmporpamma no ¢usuke 10-11 kinace Jlunus YMK Msxkumesa @I'OC.
[Ton penakmueit M.A. Tlerposoii, N.I'. KynukoBoit — M.: «Ipoda», 2019 r.

2. ®usuka (6a30Bb1it ypoeHb) 10 Mskumes I7.51., [TetpoBa M.A. — M.: «JIpoday,
20109r.

3. ®usuka (6a3oBbiii ypoBeHs) 11 Msxkumes I'.4., [Tetpoa M.A. — M.: «/Ipoday,
20109r.

4. 3agaunuk A. I1. PeimkeBuu, @uszuka 10-11 — M.: «/Ipoday, 2017T.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HUHTEPHET
1. Google Knacc (pusuxa 7 — 11 xmacc)
https://edu.google.com/products/classroom

2. Poccuiickas anextpoHHas mkoja (¢pusuka 7 — 11 kmaccer)
https://resh.edu.ru/subject/28/7/

3. ®okchopa (pusuka 7 — 11 kmaccer) https://foxford.ru/courses/
(https://foxford.ru/search?q=¢du3zuxa+7+xmacc)

4. O6pa3zoBarenbHbIi moptan «Muboypok» (dpusmka 7 — 11 kmaccer)
https://iu.ru/video-lessons?predmet=fizika

5. O6pazoBaTenbHbIN MOpTaT «Buaecoypoxn https://videouroki.net/;
6. "OtkpebiTas pusuka" http://www.physics.ru/



Ennnblii rpaguk oneHoYHbIX npoueayp Ha 2024-2025 yyeOHbli roj

Kuaace | IIpeamer Tema KOHTPOIbHON PadOTHI Il1annpyeMasi 1aTa NPOBEACHUSA
YerBepTh rox
1 2 3 4
10 ®dusnka «Kunemaruka. /luHamuka. 3aKOHbI COXpaHEHUSI B HOSIOPB
6aza MEXaHHUKE) 2-s Helenst
(HOBBIIT) «MonexynspHas ¢pusuka. OCHOBbI (deBpanb
TEPMOJUHAMUKI 1-5 Hepens
«Dnektpoctatuka. [[OCTOSIHHBIN 2JIEKTPUUECKUI Mait
TOK. TOKH B pa3nuuHBIX Cpeaax» 3-51 Heneus
11 ®dusnka «MarnuTtHoe nosje. DJeKTpOMarHUTHAs OKTSI0pb
Oaza WHAYKIHSD) 2-s Henels
(HOBBII) «Koiebanus 1 BOJIHBD) nekabpb
1-s1 Hegemst
«Onrurka. OCHOBBI CHIEIHATILHOM Teopun (deBpanb
OTHOCUTEJILHOCTH» 1-5 Hepens
«INEeMEHTBI aCTPOHOMHH U aCTPOPUZUKIY Mait
1-s1 Hepens







