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IlosicHuTeILHAS 3aMUCKA

®dwusmka, Kak ONpPEIENICHO TOCYyJapCTBEHHBIM 0a3MCHBIM y4eOHBIM ILTAHOM O0O0IIe00pa30BaTEIbHON MIKOJBI, BXOAUT B YHCIO OOS3aTENBbHBIX y4eOHBIX
npeameroB. Ha crapmeit crynenn (10- 11 kmaccel), rie B COOTBETCTBUM C HOBOW KOHIEMIMEH IIKOJIBI OCYHIECTBISETCsS NMpoduibHas TudQepeHnnanis
coJepkaHusl oOpa3oBaHus, (pU3MKa MpPU3BaHA OOECIIEYUTh C OJHOW CTOPOHBI TAPMOHHUYHOE PA3BUTHE YYAIIUXCSA, a C JAPYrod, MOATOTOBUTH MX K Oymymiei
npodeccuoHanbHOi AedarenbHOocTH. Ha QoHe 3THMX coBpeMeHHbIX TpeOoBaHMM, H3ydeHHE (U3MKH COCTaBISET HEOTHhEMJIEMYIO YacTh IOJIHOILIEHHOTO
00pa30BaHUs U CTAHOBJIEHUE BIIOJIHE CAMOCTOSITEIbHON TBOPYECKON JINYHOCTH.

dusnka Kak Hayka o Hambosee OOIMX 3aKOHAX MPUPOJIBI, BRICTYIAs B Ka4eCTBE y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT 3HAUYUTEIbHBIN BKJIA] B CUCTEMY
3HaHU# 00 okpykarmeM mupe. OHa pacKpbIBaeT POJIb HAYKH B IKOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHUH OOIIECTBA, CIIOCOOCTBYET (DOPMUPOBAHUIO HAYTHOTO
MHPOBO33PCHUA. 21.]'[5[ YCICIIHOTO Pa3BHUTHA HHTCIIICKTYaJIbHBIX CHOCO6HOCT€I71, IMO3HAaBATCJIbHBIX MHTCPECOB YYaAIIUXCA, q)OpMI/IpOBaHI/ISI OCHOB Hay4HOTI'O
MHWPOBO33pPCHUA, H606XOJII/IMO NEPEHECTU AKLCHT C nepcaadu CyYMMBI I'OTOBBIX 3HaHUN Ha CaMOCTOATCIIbHYIO IMO3HABATCIIbHYIO ACATCIBHOCTD y4JallUXCAa C
Y4eTOM HUX 0COOCHHOCTEH M BO3MOYKHOCTEH, a Tak)Ke 3HAKOMCTBY C METOJIaMH HAYYHOTO MO3HAHUS MUPA, KOTOPOE HEOOXO0IMMO OCYIIECTRISITh IPU U3YICHUN
BCEX Pa3esioB Kypca (PU3UKH.

I'ymanuTapHoe 3HaueHHe (U3MKH KaK COCTaBHOM 4acTH OOIIEero oO0pa3oBaHHsS COCTOUT B TOM, YTO OHA BOOPYKAET IIKOJBHUKOB HAyYHBIM METOJIOM
MO3HAHUS, KOTOPOE MO3BOJISIET MOIy4aTh 0ObEKTUBHBIC 3HAHUS 00 OKPYKaIOIEM MUPE.

3HaHue PU3NUECKUX 3aKOHOB HEOOXOAUMO /JI U3yUeHUsl XUMUHU, OHojorun, pusndeckoit reorpaduu, rexnonaoruu, ObX.

Kypc ¢usuku B mporpamme cpeanero (IoJIHOTO) oOIIero oOpa3oBaHUsS CTPYKTYPUPYETCS Ha OCHOBE (DU3MUECKUX TEOPHIl: MEXaHUKa, MOJEKYJS pHas
¢busnka, SNEKTPOAMHAMUKA, AJIEKTPOMArHUTHBbIE KOJI€OaHUS M BOJIHBI, KBaHTOBas MexaHuka. OCOOCHHOCTBIO mpeamera (U3MKKM B y4eOHOM IUIaHE
00pa30BaTeNbHOM KO ABISETCS TOT (aKT, YTO OBJIAJCHIUE OCHOBHBIMU (DU3MUYECKUMU MOHITHIMH U 3aKOHAMH Ha 0a30BOM YpOBHE SIBIISICTCSI HEOOXOAUMBIM
IPAKTUYECKH KaKJIOMY YeJIOBEKY B COBPEMEHHOM JKHU3HHU.

Ilenvro m3yyenns kypca «Pusuka» B CpegHHX (IOJHBIX) 00pa30BATEJBHBIX YYPEkKICHHUSX Ha 0a30BOM YPOBHE SBIISIETCA M3YYEHHE U OCBOEHHUE
yJamumucs o01eo0pa30BaTebHbIX MIKOJ 3HAHWM, YMEHUH M HAaBBIKOB, MO3BOJIAIOUIMX OIMUCHIBAaTh (PU3WYECKHUE SIBICHHS M IpPOIECChl, HAOIOAaeMble B
IPUPOJIE WM B MOBCEIHEBHON >KM3HU; NPUMEHSThH MOJIyUYeHHbIE 3HAHUS Ul oOecriedeHus: 0e30MacHOi paboThl TEXHUYECKUX YCTPONCTB U MEXaHU3MOB, a
TaK)K€ CHI)KEHHUS BO3JCHCTBUS HA OKPYXKAIOIILYIO CPENLY.

OcHnosHble 3a0auu, PEUICHUE KOTOPBIX 00ECIICUNBACT JOCTHIKEHUE TIOCTABJICHHON 1eNM n3ydeHusl (GU3UKH B 00pa30BaTEIbHBIX YUPEKICHUSIX OCHOBHOTO
o0miero oOpa3oBaHus HA 0A3080M YPOBHE.




> ocBOeHHMe 3HAHMii 0 QyHJaMEHTAJIBHBIX (PU3MUECKUX 3aKOHAX W MPHUHLMUIAX, JIEKAIMX B OCHOBE COBPEMEHHOM (M3MUECKOW KapTUHBI MUpa; Haubosee
BaXHBIX OTKPBITUSAX B 00IaCTH (PU3UKH, OKA3aBIINUX OTPEACISIONIEE BIMUSIHUE HAa Pa3BUTHE TEXHUKU M TEXHOJIOTUH, METOaX HAYYHOTO MO3HAHUS TPUPOIBI.

> OBJIaJleHHe YMeHUSIMH TIPOBOJHUTH HAONIONCHHS, IUIAHHUPOBATH M BBIMOJHATH SKCIEPUMEHTHI, BBIIBUTATh THIOTE3bl M CTPOUTH MOJECIH, MPUMEHSTH
MOJTydeHHBIC 3HAHUA 110 (U3UKE Ui OOBSICHEHUST Pa3sHOOOPa3HBIX (PU3MUYECKHX SBJICHUN U CBOMCTB BEUIECTB; MPAKTHYECKOTO MCIOJIB30BaHUS (PU3NIECKUX
3HaHU; OIICHUBATH JI0CTOBEPHOCTh €CTECTBEHHOHAYYHOW WH(POPMAIINY;

> Ppa3BHUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B Ipolecce MpuoOpeTeHus] 3HAaHWH M YMEHUH 10 (HU3UKE C
MCTIOJIb30BAHMUEM PA3IMYHBIX HCTOYHUKOB MH(POPMAIHI U COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHA.

> BOCHUTaHHe YOSKICHHOCTH B BO3MOXKHOCTH IO3HAHMS 3aKOHOB IPHPOJIBI, WCIOJIB30BAHUE JOCTIXKCHUH (pr3Mku Ha Onaro pasBUTHS UYEIOBEYECKOM
UBWIIM3ALNHN; HEOOXOAUMOCTH COTPYIHHYECTBA B IPOIECCE COBMECTHOTO BBITIONHEHUS 33/1a4, YBAKUTEIHHOE OTHOIICHHWE K MHEHHIO ONIOHEHTa IPH
oOCyX/IleHUH TpoOJIeM €CTECTBEHHO — HAYYHOTO COJEp)KaHHUS; TOTOBHOCTh K MOPAJbHO — ITHYECKOW OIIEHKE HCIOJBb30BAHUS HAYYHBIX IOCTIIKEHHH,
YYBCTBa OTBETCTBEHHOCTH 32 3alUTY OKPYKAIOIIEH Cpelibl;

» HCNO0JIb30BaHUE TPHOOPEeTeHHbIX 3HAHMI W YMeHHWil Ul pElmIeHWs NPAaKTUYeCKUX 3a7ad TIOBCEAHEBHON >KM3HHU, oOecreyeHne Oe30MacHOCTH
COOCTBEHHOM KH3HH, PAIMOHATBHOTO IIPHPOIOTIONB30BAHIS U OXPaHbl OKPYXKAFOIIEH Cpe/ibl, B IEpBYIO odepens CBepIOBCKOI 00IacTy.

TpebGoBanusi K yPOBHIO NOATOTOBKH BHIITYCKHUKOB

B ocBoennn mporpamm cpemHero (ToJiHOTO) oO0miero oOpa3oBaHMsI O00ECTEYMBACTCS COCAMHEHHE MPEAMETHO-UH(POPMAIIMOHHOTO, ACSITEIBHOCTHO -

KOMMYHUKATUBHOTO W IIEHHOCTHO-OPHEHTAIIMOHHOTO OJIOKOB 00pa30BaTEIHLHOTO MpoIiecca, 00eCTIeurBaroiee MOJHOTY aJanTallii BhITYCKHUKAa K OCHOBHBIM
TpeOOBaHUSAM COBPEMEHHON KYJIbTYpbl M OCYIIECTBJICHHE YMEJIOTO BbIOOpa COOTBETCTBYIOLIEH WHIMBUAYAJIBHBIM OCOOEHHOCTSM Mpo(ecCHOHAIBHON
NeSITeIbHOCTH.

BrimyckHuk cpennero (mojHOT0) 0011ero oopa3oBaHus TOJDKEH BIAJETh CICAYIOINTUMU KOMITCTCHIIHSIMU:
- YMETh PEaM30BBIBATH B MOBCEIHEBHOM JKU3HHM, TOJYYCHHBIC B IIIKOJIC 3HAHUS M HABBIKH,
- BJIQJICTh HABBIKAMH CAMOPA3BUTHS U YMEJIO UX MCITOJIB30BATh JUIS IMOBBIMICHUS JIMYHOW KOHKYPEHTOCIIOCOOHOCTH;

- 3HaTh COOCTBEHHBIC WHIMBHIYAIbHBIC OCOOCHHOCTH, OMPEACIISIONINE BO3MOXHOCTh 0OOCHOBAHHOTO BBIOOpA COJEpKaHMs OyIylniero mpogeccuoHaibHOTo
o0OpasoBaHwUsl.

ConepkaTenbHbIe JIMHUN BBIPAKAIOT MPUOPHUTETHI PA3BUTHSI COJICPKaHMsI 00pa30BaHUsl HA PETMOHATILHOM YPOBHE U MO3BOJISIIOT CO3/aTh YCIOBUSL, HEOOXOJMMBbIe
JUISL CaMOOTIpeIeTIeH!sT 00yJaroInXCsi B OCHOBHBIX cepax COIMaNbHON ku3HU. Kakaas u3 IMHMI HarpaBlieHa Ha pa3BUTHE OMPEICICHHOTO BUIa KOMIIETEHTHOCTH.
B3siTeie B eIMHCTBE OHHM 00pa3yrOT MHTErPATBHYIO XapaKTEPUCTHKY pe3ylbTara 00pa3oBaHUsl — COIMAIBHYI0 KOMIETEHTHOCTD. Llenbio cpeanero (MoaHoro) oomero
00pa3oBaHusl SIBISIETCS OOECHEYCHHE YCIOBHM JOCTHKEHHUS BBITYCKHUKOM YPOBHS 3pENOCTH, JOCTATOYHOTO ISl CaMOOIIpeAeieHns M camopeanu3alu B cdepax
MEXJIMYHOCTHBIX U COLMAIIbHBIX OTHOLIEHHWI, OTHOIIIEHUI K IIPUPOJIE, YPOBHS TOTOBHOCTU K TBOPYECKOMU JIEATEIBHOCTA U CAMOCTOSATEIILHOMY IPUHATHIO PELLICHUN B
M3MEHSIOLIENCS KU3HEHHOU CUTYaLUH.

Py6opuka «3HaTh, MOHMMATBY» BKIIOYAeT TpeOOBaHUS K ydeOHOMY MaTepually, KOTOPbIi yCBaMBaeTcs M BOCHPOM3BOJIUTCS YYalIMMUCA. BBIMTyCKHUKH
JOJKHBI TIOHUMATh CMBICH U3Y4aeMbIX (PU3NYECKUX MOHATHH, (PU3NYECKUX BEJTMYMH U 3aKOHOB, IPUHIIMIIOB M MOCTYJIATOB.



Pyopuxa «YMerb» BKIIO4aeT TpeOOBaHMS, OCHOBAHHBIC HA 0oJiee CIOXKHBIX BHJAX AEATEIBHOCTH, B TOM YHCIE TBOPYECKOM: OOBACHATH PE3yNbTaThI

Ha6JHO[[eHI/II\/JI H SKCIICPUMCHTOB, OIIUCBIBATDH (byH[[aMCHTaJIBHBIG OIIBITHI, OKAa3aBIIHNEC CYIICCTBCHHOC BJIMAHNC HA PAa3BUTUC (bHSHKH. HpeﬂCTaBJISITB PE3YJIbTAThI

I/ISMCPCHI/Iﬁ C IIOMOIIBIO Ta6JII/II_[, Fpa(bI/IKOB, U BBISBJIATHL Ha ATOH OCHOBE OMITUPUYCCKHUEC 3aBUCUMOCTHU, NPHUMCHATL IOJYUYCHHBIC 3HAHUA IJId PCIICHUA

(1)I/I3I/I‘-ICCKI/IX 3aaa4, MpoOBOAUTL MPHUMEPLI IMTPAKTUYCCKOI'0 UCII0JIb30BAHUA 3HaHHI>'I, BOCIIPUHHUMATL U CaMOCTOATCIIbHO OLICHUBATDH I/IHCI)OpMaIII/IIO.

B pyﬁpmce «Acnoan30BaTh HpHOﬁpeTeHHble 3HAHUA H yYMCEHUA B HpaKTH‘leCKOﬁ JesATeJIbHOCTH M TNOBCEJIHEBHOM KM3HH) MMpEaACTaBJICHBI

Tp€6OBaHI/I$[, BBIXOAIIUC 3a PAaMKH yqe6Horo mpouecca u HalUCJICHHBIC HAa PCHICHUC p33H006p33HI>IX JKHM3HCHHBIX 3aJa4

B pe3yabTaTe usyuenusi UMK HA 0A3060M YPOSHE YYE€HUK J10JIKEH:
3HATHL/MMOHUMATH

cmulen nonamuil: GU3MUECKOE SBICHUE, THIIOTE3a, 3aKOH, TEOPHUs, BEIIECTBO, B3aMMO/ICHCTBHE, dJICKTPOMArHUTHOE T0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE
PO, MOHM3HUPYIONIHE N3ITyYeHUs, TUIaHeTa, 3Be3/1a, CoTHeuHas cucTeMa, TalakTuka, BeeneHHas,

cMblen huzuvecKux eenuuuH: CKOPOCTh, YCKOpPEHHE, Macca, CHjla, WMITYJIbC, paboTa, MEXaHWUYECKas SHEpPTHs, BHYTPEHHSS DHEPTUs, aOCOIIOTHAs
TEMIIEpaTypa, CPEAHSS KUHETHYECKasl SJHEPTUs YaCTHUIl BEIIECTBA, KOJIMYECTBO TEIJIOTHI, JJIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsi;

CMbICT  (pu3uUecKUX 3AKOHO08 KIACCUIECKOH MEXaHWKH, BCEMHPHOTO TSATOTCHHWS, COXPAHEHHs DSHEPTHHM, WMIYJIbCa W OJICKTPHUYECKOTO 3apsia,
TEPMOJUHAMUKH, SJICKTPOMArHUTHOM MHAYKINH, poTodDdexTa;

6K1A0 POCCUIICKUX U 3aPYDEIHCHBIX YUeHbIX, OKA3aBITNX HAHMOOJIbIIIEe BIUSHIE HA pa3BUTHE (DU3HKH;

yMeTb

onuceléams u 00vACHAMb Pu3UYecKUe A6/IeHUA U CE0ICMEa me: BUKCHUE HEOCCHBIX TEJ M MCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOWMCTBA ra3os,
KHUJIKOCTEH W TBEPABIX TEJ; JICKTPOMAHUTHYI WHAYKIHIO, PAcpPOCTPAHEHHE AJICKTPOMArHUTHBIX BOJIH; BOJHOBBIC CBOWMCTBA CBETA; HM3JIydeHHE W
TIOTJIOIIIEHUE CBeTa aTOMOM; (oTorhDeKT;

omauyamsp TUTIOTE3bl OT HAYYHBIX TEOPUH; Oeiamb 6b1600bI HA OCHOBE JKCIICPUMEHTAIBHBIX JAHHBIX; HPUBOOUMb HPUMEDPbHL, TIOKA3BIBAIOIINE, YTO:
HAOJIIO/ICHUS. M DKCTICPUMEHT SIBJISIFOTCSI OCHOBO# JUIsl BBIIBMOKCHUS TUIIOTE3 U TCOPHH, IMO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETUYCCKUX BBHIBOJIOB; UTO
bu3nveckas Teopusi JaeT BO3MOXKHOCTh OOBSICHITh U3BECTHBIE SIBIICHHSI TPUPOJIbI M HAyYHbIE (DaKThI, PEICKA3bIBATH CIIe HCM3BECTHBIC SIBJICHUS;
npUBOOUMb NPUMEPLL RPAKMUYECKO20 UCNOIb306aAHUA (PUUYECKUX 3HAHUI: 32aKOHOB MEXaHUKH, TCPMOJMHAMUKU M AJICKTPOJIMHAMUKHA B DHEPTETHKCE,
pa3IMYHBIX BUJOB AJICKTPOMArHUTHBIX M3JIYUYCHHH JUIS PAa3BUTUS PAJUO M TEICKOMMYHHKAIIMW, KBAHTOBOW (DM3MKH B CO3JIAaHMH SIACPHON SHEPreTHKH,
Ja3epoB;

60CHPUHUMAMb U HA OCHOBE NOIYYEHHBHIX 3HAHUI CAMOCMOAMENbHO oueHueamy WH(POpPMaAIMIO, cojepxalrytocs B coobmenusx CMU, MurepHere,
HAyYHO-TIOMYJISIPHBIX CTaThsX;

HCIIO0Jb30BAaTh leHOﬁpETeHHLIe SHAHUA 1 YMCHUSA B HpaKTI/I‘leCKOﬁ JIeATeJbHOCTH U MOBCETHEBHOM KA3HM JIJIS:

obecreueHnss OE30IMaCHOCTH KUBHCACATCIIbHOCTH B MPOLCCCC UCIOJIB30BAHUA TPAHCHOPTHBIX CPCACTB, OBITOBBIX 3J'IeKTp01'IpH60p0B, CpCACTB paauo- U
TCHCKOMMyHHKaHHOHHOﬁ CB3U,
OICHKU BJIMAHUSA Ha OpraHru3M YCJIOBCKA U APYI'UC OPraHU3Mbl 3arpsA3HCHUA OKPY)KaIOIJ_[eﬁ CpCabI;

palluOHAJIBHOT'O NPUPOAOIIOJIB30BAHUA U OXPAHBI Oprxca}omeﬁ CpCabl.



Copep:xanue oopasoBanus 10 - 11 KJIACCBI
136/340 4 3a n1Ba roga ody4eHus (2 4/5 4 B HeeJII0)
1. BBenenue. OcHoBHbIE 0CO0eHHOCTH U3NYECKOro MeToAa ucciaenoBanms (1 4/3 4)

®u3nKka Kak Hayka M OCHOBA €CTECTBO3HAHUSA. DKCIIEPUMEHTAIbHBIN Xapakrtep ¢u3uku. Puznueckue BEIMUMHBI U UX u3MepeHue. CBA3M MEXAy
¢u3nvyeckuMu BeIMuMHaMU. HaydHbIi METO/ MO3HAHUS OKPY)KAIOIIETO MHUPA: SKCIEPUMEHT — THIIOTE3a — MOJIENb — (BBIBOJBI-CICICTBHS C YI€TOM T'PaHUI]
MOJENU) — KpUTepuanbHbli skcriepuMeHT. dusnueckas teopus. [IpubnmkeHHBI XapakTep (U3NYECKHX 3aKOHOB. Modenuposanue seneHuil u 00beKmos
npupoosl. Ponb mamemamuxu ¢ ¢puzuxe. Hayanoe mupoBo3s3penue. [lonamue o ¢puzuueckoti kapmure mupa.

2. Mexanuka (22 4/57 1)
Knaccuueckast Mmexanuka kak GpyHaameHTanbHas puznyeckas Teopusi. ['paHuibl ee MPUMEHUMOCTH.

Kunemaruka. Mexanuueckoe IBrkeHuE. MarepuanbHas Touka. OTHOCHUTENIBHOCTh MEXaHMYECKoro ABwkeHus. Cucrema ortcuera. KoopauHaTsl.
Ilpocmpancmeo u epemsa 6 knaccuveckou mexanuxe. Pamuyc — Bektop. Bektop mnepememienusi. CkopocTb. Yckopenue. IIpsMonvHEitHOE IBHKEHHUE C
MOCTOSIHHBIM yckopeHueM. CBoOoAHOE naieHue Ted. J[BiKeHue Tesa o OKpyKHOCTH. Venosas ckopocms. LIeHTpoCcTpeMUTeNnbHOE YCKOPEHHE.

Kunemaruka tBepaoro teja. [locrynarensHoe npuxeHue. BpamarenbHoe ABUKEHUE TBEPAOTO Tea. YTIJIOBask U JMHEWHAs! CKOPOCTH BPAILICHHUSI.

JAunamuka. OcHOBHOE yTBepkaecHUE MexaHuKku. [lepBbiii 3akoH HeroToHa. MHepuuanbubie cucteMbl oTcueta. Cuiia. CBsi3b MEXAY CUIIONW U YCKOPEHHEM.
Bropoii 3akon Hetotona. Macca. Ilpunyun cynepnozuyuu cun. Tpetuit 3akoH HerotoHa. [IpuHumn otHocuTenbHOCTH ["anues.

Cuabl B npupoae. Cuna tiaroteHusi. 3aKOH BceMupHoro TsaroteHus. [lepasi kocmudeckast ckopocTh. Cuiia TsokecTd U Bec. Hegsecomocms. Cuiia
ynpyrocty. 3akoH ['yka. Cuiel TpeHUs.

3aKoHBI COXpaHCHUSA B MEXAaHHKE. I/IMHy.]'ILC. 3akoH COXpaHCHUA HMITYJIbCA. PeakTuBHOE JBHKEHUE. Paborta cunel. Kunernueckas QHCPIu.
ITorenuuanbpHas OHCPIru:d. 3aKoH COXpaHCHUA MEXaHHYECKOU OHCPIruu.

Vcnonp30BaHue 3aKOHOB MEXAHUKHU 11 OOBSICHEHUS! IBUKEHUSI HEOECHBIX TeJl U JUI Pa3BUTHS KOCMUYECKUX UCCIIEIOBaHUI.
Cmamuxa. Momenm cunel. Ycnosus pasnogecus meepoozo meid.
@ponmanvusle 1adopamopHuvle padbomul

1. JIBwxeHue Tesa M0 OKPYXKHOCTH MO/ ACUCTBUEM CHII YIPYTOCTH U TSDKECTH.
2. H3yueHue 3aKOHA COXpaHEHUSI MEXaHMUYECKOW SHEPTUH.



3. Moaekyasipaas ¢pusuka. Tepmoannammuka
(21 u/51 u)

OcHOBBI MOJIEKYJAPHOH (PU3NMKU. BO3ZHMKHOBEHME ATOMUCTHYECKOW THIIOTE3bl CTPOCHHMS BEIIECTBA U €€ IKCIEPUMEHTANIbHBIC JOKa3aTeIbCTBA.
Pasmepnr u macca monekyn. KommuectBo BemectBa. Mosnb. [loctosinnass ABoranpo. bpoynosckoe nBuxenue. Cuilbl B3auMOACHCTBUSA MoJieKya. CTpoeHue
ra3000pa3HbIX, KUAKUX U TBEPIBIX TeN. TerioBoe ABMKEHHE MOJICKYI. Moaens uaeanbHOro raza. I panuyst npumenumocmu mooeiu. OCHOBHOE YpaBHECHHE
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH rasa.

TemnepaTypa. DHeprus TEIIOBOro ABMXEHUs MosieKkyl. TemoBoe paBHoBecue. Onpezenenue TeMieparypbl. AOGcontoTHas TemnepaTtypa. TemnepaTtypa
— Mepa cpeJlHel KHHeTHYECKOM 3Heprun MoJiekyil. Mi3mepenue ckopocTeil ABM>KEHUS MOJIEKYI ra3a.

YpaBHeHHe COCTOSIHMS M1eaJIbLHOTO0 ra3a. YpasHenne MeneneeBa — Knaneiipona. ['a30Bbie 3aKOHBI.

Tepmoagunamuka. Buyrtpennss osHeprus. Pabora B Tepmoaunnamuke. KommuectBo TemnoTel. TemnoemkocTs. IlepBblii 3akOH TepMOJMHAMUKH.
Wzonporneccel. HUzomepmer Ban-oep-Baanvca. Aouabamuwviti npoyecc. BTopod 3aKOH TEPMOJIMHAMUKH: CTATUCTUYECKOE OOOCHOBAHME HEOOPATUMOCTH
npoueccoB B npupoae. [lopsiok u xaoc. TennoBble NBUraTeNn: IBUTATEId BHYTPEHHETO CrOPaHUsl, TU3eib. X0I0OUTbHUK: YCMPOLUCMEO U NPUHYUN OeLiCNEUS.
KIIJI nBurareneit. [lpobaemul sHepeemuku u 0Xpamsbl OKpyscaoujell cpeobi.

B3aumHoe mnpeBpameHue kuakocTeil u ra3oB. TBepable Tena. Mooerv cmpoenus owcuoxocmei. Vicnapenwe w kuneHue. HacwlmeHHBIH map.
Brnaxnocts Bo3ayxa. Kpucramnnueckue u amopdusie tena. Modenu cmpoenus meepovix men. Ilnagnenue u omsepoesanue. Ypagnenue meniogozo baniauca.

Dponmanvuvle 1abopamopHvle padomaol

3. OmneiTHas npoBepka 3akoHa [ 'eii-JIroccaka.
4. Onwvimuas npogepka 3axona botinsa-Mapuomma.
5. Uzmepenue mooyns ynpyeocmu pe3uHbi.
4. DIeKTpPOAMHAMMKA

(32 4/74 v)

3HeKTp0CTaTI/IKa. 3HeKTpHHeCKHﬁ 3apsAd U SJIEMCHTAPHBIC YaCTHUILIBI. 3aKkoH COXpaHCHUS JICKTPUYICCKOI'0 3apsaa. 3akoH Ky'J'IOHa. QHGKTpI/ILICCKOC IoJe.
HaprI)KCHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH CYIICPIIO3NIUN MOJICH. HpOBOI[HI/IKI/I B 3JICKTPOCTATUYCCKOM IIOJIC. Z[I/IBJICKTPI/IKI/I B JJICKTPUYCCKOM IIOJIC.
HOJ’IHpI/BaL[I/If{ JUDJICKTPUKOB. IToTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOI'O TIOJIA. IloTrenuuan u Pa3sHOCTL TOTCHIIUAJIOB. BHCKTpOCMKOCTB. KOHI[CHCB.TOpLI.
BHCpFI/Iﬂ SJICKTPUYICCKOTO IMOJISI KOHACHCATOPA.



IHocTosinubiii 3i1ekTpuyeckuii Tok. Cuna Toka. 3akoH Oma nmns yuyactka uenu. ComporuBiieHue. Oiekrpuueckue uenu. llocienoBarenbHoe u
napajieNIbHOe COCTUHEHUE POBOHUKOB. PaboTa 1 MOITHOCTH TOKA. DIEKTPOABIKYILAs cuiia. 3akoH OMa JUIs NOJTHOH HeTu.

DJIEKTPUYECKHI TOK B Pa3IMYHBIX CpeAax. DICKTPUYECKUN TOK B METAIIAX. 3asucumocms conpomugienus om memnepamypol. C6epxnposooumocme.
[TonynpoBoanuku. CoOCTBEHHAs: M IPUMECHAs IIPOBOJAUMOCTH HOJYIPOBOJHUKOB, P — N nepexoA. [lomynpoBoagaukoBelit auoa. TpaHn3uctop. DneKTpuUecKuii
TOK B )KHJIKOCTSIX. DJIEKTPUUECKHUM TOK B BaKyyMe. DJIEKTpUUECKUil TOK B razax. [lnazma.

MaruautHoe mnoJse. B3zaumoneiictBue TokoB. MaruutHoe nosie. Maayknus marautHoro nojs. Cuwia Amnepa. Cuna Jlopenna. MarauTHble cBoiicTBa
BEIIECTBA.

DJIeKTPOMArHUTHasi MHAYKUMA. OTKpbITHE IeKTpoMarHuTHol nHAykuuu. [Ipasuno Jlenua. Dnexmpousmepumensvhuvle npubopel. MarHuTHbIN MOTOK.
3aKOH 2JeKTPOMarHUTHOW MHAYKIUHU. Buxpesoe anextpudeckoe nose. CamonHaykuus. HAYKTUBHOCTb. DHEPrusi MarHUTHOTO NoJid. Mazrnumueie ceouicmea
sewyecmea. DNEKTPOMArHUTHOE TIOJIE.

Dponmanvuvle 1abopamopHvle padomaol

6. H3yueHue nociaenoBaTeNIbHOTO U MAapaJIeIbHOTO COSMHEHHUH MTPOBOAHUKOB.
7. Wsmepenne 3J1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHUKA TOKA.
8. Ompeoenenue 3apsoa s1exkmpoua.
9. HaOmroxnenune neficTBUS MarHUTHOTO ITIOJIST HA TOK.
10. U3y4enue gBiIeHUS ANEKTPOMArHUTHOW MHIYKILIUH.
5. Kosieoanus u BojiHbl (10 u/31 1)

Mexannuyeckue kosedanusi. Ceoboonvie xonebanus. Mamemamuueckuit masmuux. I apmonuyeckue konebanus. Amniumyoa, nepuoo, wacmoma u ¢hasa
Konebanuil. Beirnyoicoennvie konebanus. Pe3onanc. Aemoxonebanus.

diekTpuuyeckne koJiedanusi. CBoOoaHbIe KoJeOaHUS B KoseOaTenbHOM KOHType. Ilepumon cBOOOIHBIX AJEKTpUYECKHX KoJieOaHui. BhIHyXIeHHBIE
kosneOanus. [lepeMeHHBIN SIEKTPUUYECKUN TOK. AKmuHoe conpomueieHue, eMKOCmb U UHOYKMUBHOCMb 6 yenu nepemenHozo mokxa. Mownocms 6 yenu

nepemennozo moxa. Pezonanc 6 snexmpuueckoii yenu.
IIpousBoacTBoO, Nepegaya U norpedaeHne IeKTpUUeckoii IHeprun. ['eneprupoBanue sHeprun. Tpanchopmatop. [lepenaya snekrpruueckoil SHEPTUH.

Mexanuueckue eonnvi. [Ipodonvusie u nonepeunvie 6onnbl. Jnuna eonnv. Ckopocms pacnpocmpanenus 601Hbl. 36yKosebie 60Hbl. VIHTephepeHIus BOIH.
[Tpunnun Itoiirenca. Audpaxius BoH.

3HeKTp0MaFHHTHbIe BOJIHBI. I/I3nyquI/1e QJICKTPOMAIrHUTHBIX BOJIH. CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH. HpI/IHLII/IH paaruoCBA3U. TeneBuaenue.



Dponmanvuas n1abopamopuan paboma

11. Onpenenenue ycKOpeHus: CBOOOHOTO MAJEHUS C TIOMOIIBIO MAsTHUKA.
6. OnTuka (12 4/25 4)

CgeroBble Jyuu. 3akoH npejomiieHus cBera. [lonnoe emympennee ompadcenue. Ilpuzma. @opmyna ToHKoM smH3bL [lomydenue uzoOpaxkeHus C
MOMOIIBIO JIMH3BI. Onmuueckue npubopwvl. HUx paspewarowas cnocobrnocms. CBETOIEKTPOMAarHUTHBIE BOJHBL. CKOPOCTh CBETa M METOJBI €€ M3MEPCHUSI.
Hucnepcusi cBera. Untepdepentus cera. Korepertnocts. Judpakuus cera. Judpaknuonnas pemierka. [lomepedyHocTh ¢BETOBBIX BOJH. [lomsipusanus
ceera. Mznydyenue u cnektpel. [lIkana 31eKTpOMarHMTHBIX BOJIH.

@Dponmanvusle 1ad0pamopnvle padomaol

12. 3mepeHne noka3aTelis PeIOMIICHHUS CTEKIIA.
13. OnpenenceHre ONTHISCKON CHITBI i (POKYCHOT'O PacCTOSIHUS COOUPAFOIIEH JTHH3BL
14. smepeHune JJIMHBI CBETOBOM BOJTHBI.
15. HaGmonenue untepdepeHnu u qudpaxiuy CBeTa.
16. HabGmroieHre CIUIONIHOTO M IMHEWYaTOro CIIEKTPOB.
7. OCHOBBI CHIENUATBHON TEOPUH OTHOCUTEJIBbHOCTH (4 1)

[ToctynaTel TEOpUM OTHOCUTEIBHOCTH. [IpUHIIMI OTHOCUTENBHOCTH DHHIITEWHA. [I0CTOSHCTBO CKOPOCTH cBeTa. [Ipocmpancmeo u 8pems 6 cneyuanbHou
meopuu omuocumenvHocmu. PengaruBucrckas quHaMuka. CBs3b MacChl U SHEPTUU.

8. KBanToBasi pusuxa (20 4/36 u)

CaeTtoBble kKBaHThI. TemoBoe uznydenue. [locrosanas [Inanka. ®otorddexr. YpaBaenue DitHmTeliHa 11 Gotodddexra. Dotonsl. OnbiTe JIebenena
u BaBuiosa.

AtomHas ¢usuka. Ctpoenue aroma. OnbiTel Pesepdopna. KBantossie noctynarsl bopa. Moaens aroma Bogopoaa no bopy. Tpyanoctu teopuu bopa.
KBanroBas mexanuka. ['unoresa ne bpoitna. Coomuowernue neonpedenennocmeti I eiizenbepea. KopnyckynsipHO-BOIHOBOM ayanusM. JJudpakius 31eKTpoHOB.
Jlazepsl.

dusuka aTOMHOI0 sapa. Metoast peructpan 3JICMCHTAPHBIX YaCTHII. PannoakTuBHBIE MMpEeBpaIICHUA. 3akoH paaAuOaKTHUBHOTO paciiaga U €ro
CTaTUCTUYECKHUIM XapakTep. HpOTOHHO'HeﬁTpOHHaH MOJCIIb CTPOCHUA aTOMHOTO fdApa. I[e(beKT MacCC 1 3HEPrusd CBA3U HYKJIIOHOB B SJpC. I[eneHHe N CUHTC3
AACP. H;[epHasI SHCPreTUKa. dusuka OJICMCHTApPHBIX YaCTHUII. Cmamucmuyueckuti xapakmep npoyeccos 6 MUKpomupe. AHmuqacmuubz.

Dponmanvuasn nabopamopuasn paboma



17. 3yyeHue TpeKoB 3apsKEHHBIX YaCTHULL.
9. 3navenne GpU3NKH A1 NOHMMAHUS MHPA U Pa3BUTHA NMPOU3BOAUTEIbHBIX ¢l (1 4/3 )

Enunas ¢usndeckas kaptuna Mupa. @yHnameHTanbHble B3auMoaeHcTBrsL. Pu3nKa U HaydYHO-TEXHUUECKas peBotonus. Gu3nka u KyJabTypa.

@ponmanvuaa 1adbopamopnan paboma

18. MoaenupoBaH#e TPaeKTOPUII KOCMHUECKUX alIlapaToB C MOMOIIBI0 KOMIIBIOTEPA.
Oo6o0maroniee nopropenue — 13 4/21 4

JlaGopaTopHslii npakTukym — 0 4/15 4

IIporpamMMHoOe 1 y4eOHO-MeTOAMYECKOe 00ecIieYeHue

yupexaennil. Pusuka 10-

1 1xmaccel. ABTOpBI TPOTrPaMMBbI
B.C. Jantomenkos, O.B.
Kopmynosa. Mockaa:
«IIpocsemienner, 2007

duszuka 11 Kiacc.
MockBa:

«[Ipocsemienuey,
2009

Marepuainsl 11 kmacce.
Mocksa: «JIpoda», 2010

A.Il. PeimkeBru. dusuka.
3amaunuk 10-11 ximaccesl. M:
«podar, 2009

[Ipeame | Knac | IIporpamma KomnuectBo | YueOHUK Hunaktryeckoe obecrnieuenne | Marepuanbl KOHTPOJIS
T c 4acoB
B HEIEII0/ B
rona
¢uzuka |11 [TporpamMmel 2167 MsikuieB I'.4., | Mapon A.E., Mapon E.A. Mapon A.E., Mapon E.A.
0011e00pa3oBaTEIIbHBIX byxoBiieB b.b. | ®usuka JlugakTudeckue ®dusznka JlugakTuuecKue

Marepuainsl 11 kmacc.
Mocksa: «/Ipoday», 2010

TemaTnyeckui mjiaH

Pazgen, Tema

Komuue | IIpumepnsie | Kontpomsn | JlabopatopH | BosmoxHble TeMbl pedhepaToB, MPOESKTOB U APYTUX

CTBO CpOKH bIC pa6OTLI bIC pa6OTBI HUCCIICA0BATCIIbCKUX pa60T




qacoB

dneKTpoguHaAMHUKa 11

MarHutHoe none 6

1.CtaumoHapHoe MarHuTHoe nose 1

2. Cnna Amnepa 1 1 Hepena

3. HabaopeHue geiicTBUA MarHUTHOIO NOJIA Ha TOK 1 NIPNe 1

4. Cuna NlopeHua 1 2 HepenA MNMonapHble cnaHua
Opyne U3 MarHMTHOro nons

5. MarHuTHble CBOMCTBA BelllecTBa 1

6. PeweHune 3agay no teme «MarHutHoe none» 1 3 HepenA

dNEeKTPOMArHUTHaa UHAYKUMA 5

1/7 ABneHue sNeKTPOMarHMUTHON MHAYKLUU 1

2/8 HanpasneHue MHAYKLUMOHHOIO ToKa. Mpasuno JleHua 1 4 HepenA

3/9 U3yyeHne ABNEHUNA INEKTPOMArHUTHOM UHAYKLUUU 1 J1IP Ne 2

4/10 3aKOH 3N1EeKTPOMarHUTHOM UHAYKLUUK 1 5 HepenA MpnmeHeHne SMN

5/11 KoHTponbHasa pabota Ne 1 « MarHuTHOe nose. dNeKTpoMarHuTHas 1 KP Ne 1

WUHAOYKLMA»

Kone6aHus n BonHbI 12

MexaHuuyeckue konebaHus 2




1/12 XapaKTepucTMkmn mexaHn4eckoro KosiebaHua 1 6 Hepgensa MexaHun4yeckne KonebaHUA B UCKycCTBE
2/13 OnpegaeneHune ycKopeHns cso60A4HOro NageHus npm nomoLm 1 JIP Ne 3

MAATHMKA

dNeKTPOMarHuTHble KonebaHusa 3

1/14 CB060AHbIE M BbIHYKAEHHbIE 3/IEKTPOMarHUTHble KonebaHus. 1 7 HepenA

2/15 NepeMeHHbI 31EKTPUYECKNI TOK 1 Mpobaembl NPON3BOACTBA 3/IEKTPOIHEPTUN
3/16 AKTMBHOE M pPeaKTUBHOE COMPOTMUB/IEHNA B LLIENM NePeMeHHOro Toka 1 8 HepenA

MNpounsBoAcTBO, Nepeaaya U UCNOIb30BAHUE 3/IEKTPUUECKOI SHEeprum 2

1/17 TpaHcdopmaTopbl 1

2/18 Npon3BoacTBO, Nepeaaya v NCNo/Ib30BaHUE SNEKTPUYECKON SHeprun | 1 9 HepenA HoOBOCTM 91EKTPOTEXHUKMN
MexaHnyeckue BO/HbI 1

1/19 BonHa. CBOIACTBa BOJIH M OCHOBHbIE XapaKTepUCTUKU 1

ONEeKTPOMArHUTHbIE BOJIHbI 4

1/20 dneKTpoMarHuTHbIE BOJIHbI U UX CBOWCTBA 1 10 Hepena MpnumeHeHne SMB

2/21 OnbiTbl lepua 1

3/22 N306peTeHne paamo Monosbim. MpUHLMNbLI paanocsasu 1 11 Hepena KTo usobpen pagmo?

4/23 KoHTponbHas pabota Ne 2 «KonebaHua n BoAHbI» 1 KP Ne 2

OnTuKa 13

CeeToBble BOJIHbI 7

1/24 BeeaeHue B ONTUKY 1 12 Hepens




2/25 OCHOBHblE 3aKOHbI FTEOMETPUYECKOMN ONTUKK 1

3/26 IKcnepMmeHTaNbHOE U3MEPEHMe NoKasaTea NPeNoMAEHNA CTEKNa 1 13 Hepena JIPNe 4

4/27 SKcnepumeHTaibHOE onpeaeneHne ONnTUYECKOM CUJibl U GOKYCHOTO 1 JIP Ne 5

paccTosiHMA cobupatowei nMH3bI

5/28 Aucnepcun ceeTta 1 14 Hepena Ancnepcna B Xy[0XKeCTBEHHbIX TEKCTaX
6/29 Andpakuma. U3mepeHune ganHbI CBETOBOWN BOJIHbI 1 JIP Ne 6

7/30 HabnoaeHne nHtepdpepeHumm, Audpakumm n nonapm3aLmm ceeta 1 15 Hepena

dnemeHTbl TeEOpUUN OTHOCUTENIbHOCTU 3

1/31 3nemenTbl CTO. MocTynaTbl IAHILTENHA 1

2-3/32-33 JnemeHTbl PeNATUBUCTCKON AMHAMUKM 2 16 Henens YepHble Aplpbl

U3nyuyeHue u cnekTpbl 3

1/34 N3nyyeHune n cnekTpsbl. LLIKana aneKTpoMarHUTHbIX U3NYyYeHNi 1 17 Hepena Mnatocel 1 muHycbl SMA

2/35 HabntogeHune cnAOWHOMo U IMHENYaToro CNeKTpos 1 J1IP No 7

3/36 KoHTponbHan paboTta Ne 3 «OnTuka» 1 18 Hepgena | Kp3

KBaHTOBasA ¢pusmKa 13

CseToBble KBaHTbI 3

1/37 3aKkoHbl doToadpdeKTa 1 PaboTtbl CToneToBa

2/38 ®oToHbI. MTMnoTesa ae bpoiina 1 19 Hepens

3/39 KBaHTOBbIE CBOWCTBA CBETA: CBETOBOE AAB/NEHUE, XMMUYECKOE 1 MpuUMeHeHMEe XMMUYECKOTO AeCTBUA CBETA

AencTeme ceeTa




ATOMHas pusmKa 3

1/42 KsaHTOBblE nocTynathl bopa. M3aydeHne 1 noraouieHne aToMom. 2 20 HepenA

2/413Na3epbl 1 Hobenesckue naypeatbl

3/45 CtpoeHue atoma. OnbiTbl Pesepdopaa 2 21 HepenAa leHuit Pesepdopaa 1 ero yyeHuKkun
®dK13MKa aTOMHOTO Agpa. d1eMeHTapHble YacTUL bl 7

1/463KcneprMmeHTaibHble METOAbI PETUCTPALIUM 3aPAMKEHHbIX YacTuLL. 1

MN3yueHne TpeKoB 3apAKEHHbIX YacTUL, MO roToBbIM GpoTorpaduam

2/48 PafM0aKTMBHOCTb. 3aKOH pafMOaKTUBHOro pacnaaa 2 22 HepenA Cynpyru Kiopu — }K13Hb noasur
3/50 dHeprua cBA3M aTOMHbIX A4ep 2

4/51lenHan agepHasa peakuma. ATOMHas 31eKTpocTaHumA 1 23 HegenA Tpareguu Beka

5/52 Buonornyeckoe Aencreme pagmuoakTUBHbIX U3/1yYeHWI 1 3awuTa oT pagnaumm
6/542neMeHTapHble YacTuLbl 2 24 HepenA YTO MeHbLUe KBapKa?
7/55KoHTponbHana paboTa Ne 3 «dusmKka agpa v anemeHTbl PIY» 1 KP Ne 3

3HaueHue PU3MKK anA pa3BUTUA MUpa 1

1/56 du3smnyeckan KapTMHa Mmnpa 1 25 HepenAa

2/57 Cuctematmsauma n obobuieHune 1

O6o06warloLee nosTopeHune 10

1/58-59 KuHemaTtunka 2

2/60 IMHammMKa maTepmraibHOM TOUKK 1 31 HepenA

3/61 I'mapocTaTuka 1




4/62 NnH3bl 1 32 Hepens

5/63 MoneKkynsapHO-KMHETUYecKas Teopuma 1

6/64 TepmoanHaMmnKa 1 33 Hepens

7-8/65-66 JneKkTpocTaTuKa 2 34 Hepens

9/67 3aKOHbI NOCTOAHHOIO TOKA 1

10/68 CoBpemeHHas Hay4Has KapTMHa MMpa 1 35 HepenAa
Hroro 68
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