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IlosicHuTeILHAS 3aMUCKA

du3nka, Kak OINPEAeJICHO TOCYAAPCTBEHHBIM Oa3UCHBIM YYeOHBIM IJIAHOM OOIIE0Opa30BATEIBHON IMKOJBI, BXOJUT B YHCIO OOS3aTEIbHBIX yUSOHBIX
npeameroB. Ha crapmeit crynenn (10- 11 kmaccel), rie B COOTBETCTBUM C HOBOW KOHIEMIMEH IIKOJIBI OCYHIECTBISETCsS NMpoduibHas TudQepeHnnanis
coJepkaHusl 0Opa3oBaHus, (pU3MKAa MpPU3BaHA OOECIIEYUTHh C OJHOW CTOPOHBI TAPMOHWYHOE PA3BHTHE YYAIIUXCSA, a C JAPYrod, MOATOTOBUTh MX K Oymymiei
npodeccnoHanbHON JedarenbHoCTH. Ha (oHe STHX COBpEeMEHHBIX TpeOOBaHWM, HM3ydeHHE (UMK COCTABISET HEOTHEMIIEMYIO YacTh IOJIHOLEHHOTO
00pa30BaHUs U CTAHOBJICHUE BIIOJIHE CAMOCTOSITEIIFHON TBOPYECKON JINYHOCTH.

dusnka Kak Hayka o Hambosee OOIMX 3aKOHAX MPUPOJIBI, BRICTYNAs B Ka4eCTBE y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT 3HAYUTEIbHBIN BKJIA] B CUCTEMY
3HaHu# 00 okpykaromem mupe. OHa pacKphIBaeT POJIb HAYKH B IKOHOMUYECKOM U KYJIBTYPHOM Pa3BUTUU OOIIECTBA, CIIOCOOCTBYET (DOPMUPOBAHUIO HAYTHOTO
MHUPOBO33peHUsl. JJIT yCMENnTHOTO Pa3BUTHUS MHTEIIEKTYAIbHBIX CIIOCOOHOCTEH, MO3HABATEIBHBIX MHTEPECOB y4aluXxcs, (OPMUPOBAHHS OCHOB Hay4YHOTO
MHPOBO33PEHUsI, HEOOXOAMMO TEPEHECTH AKICHT C Tepeladyd CyMMBbI TOTOBBIX 3HAHUW HA CAMOCTOSTEIBHYIO MO3HABATEIBHYIO JESITEIBHOCTh YUAIUXCS C
Y4E€TOM UX 0COOCHHOCTEHW M BO3MOYKHOCTEH, a TaK)Ke 3HAKOMCTBY C METOJaMHU Hay4YHOTO TIO3HAHUS MHPA, KOTOPOE HEOOXOIUMO OCYIIECTBIIATh MPH U3YUCHUH
BCEX Pa3fesioB Kypca (hU3UKH.

I'ymanuTapHoe 3HaueHHe (U3MKH KaK COCTaBHOM 4acTH OOIIEero oO0pa3oBaHHsS COCTOUT B TOM, YTO OHA BOOPY)KAET IIKOJBHUKOB HAYYHBIM METOJIOM
MO3HAHUS, KOTOPOE MO3BOJISIET MOIy4aTh 0ObEKTUBHBIC 3HAHUS 00 OKPY)KaIOIEM MUPE.

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

Kypc ¢usuku B mporpamme cpeanero (IoJIHOTO) oOIIero oOpa3oBaHUsS CTPYKTYPUPYETCS Ha OCHOBE (DU3MUYECKUX TEOPHIl: MEXaHUKa, MOJEKYJS pHas
¢busnka, SNEKTPOAMHAMUKA, JJIEKTPOMArHUTHBbIE KOJIeOaHUS M BOJIHBI, KBaHTOBass MexaHuka. OCOOCHHOCTHIO mpeaMmeTra (U3MKKM B y4eOHOM ILIaHE
00pa30BaTeNbHOM MIKOJBI ABISETCS TOT (AKT, YTO OBJIAJCHIUE OCHOBHBIMU (DU3MUYECKUMU MOHITHIMH U 3aKOHAMH Ha 0a30BOM YPOBHE SIBIISICTCSI HEOOXOAUMBIM
IPAKTUYECKH KaKIOMY YeJIOBEKY B COBPEMEHHOM JKHU3HHU.

Ilenvronsydyenus kypca «Pusnka» B cpeIHHX (MOJHBIX) 00pPa30BATEJbHBIX YYpe:KIeHHAX Ha 0a30BOM YPOBHe SBISCTCS M3y4eHHE U OCBOCHHUE
y4YamuMucs o011e00pa3oBaTeNbHBIX IIKOJ 3HAHHWM, YMEHUN M HaBBIKOB, TO3BOJSIONIUX OMHUCHIBATH (PU3WYECKUE SBICHHUS U TMpOIlecChl, HabIogaeMbie B
MPUPOJIC WIH B MOBCEAHEBHOW JKU3HM, MPUMEHITHh MOMyYEHHBIC 3HAHUS JUIsl oOecriedeHusi 0e30MacHON paboThl TEXHUYECKHX YCTPONCTB M MEXaHHU3MOB, a
TaK)Ke CHIXKEHHS BO3JEHCTBUS Ha OKPYKAIOILYIO CPENy.

Ocnoenvle 3adatm, PCHICHUC KOTOPBIX obecrieuynBacT JOCTIDKEHHE TTOCTaBJICHHOM IIEIH HU3yUCHUA (I)I/I3I/IKI/I B 06pa3OBaTCJ'H:HLIX YUYPCIKKACHUAX OCHOBHOI'O
O6H_ICFO O6pa30BaHI/IH Ha 0a3060M yposHe.




> o0ocBOeHHMe 3HAHMiIi 0 QyHJaMEHTAJIBHBIX (PU3MUECKUX 3aKOHAX W MPHUHLMIAX, JIEKAIMX B OCHOBE COBPEMEHHOM (PM3MUECKOW KapTHHBI MHpa; Haubolee
BaXHBIX OTKPBITUSAX B 00IaCTH (PU3UKH, OKA3aBIINUX OTPEACISIONIEE BIMUSIHUE HAa Pa3BUTHE TEXHUKU M TEXHOJIOTUH, METOaX HAYYHOTO MO3HAHUS TPUPOIBI.

> OBJIaJleHHe YMeHUSIMH TIPOBOJHUTH HAONIOJCHHS, IUIAHUPOBATH M BBINOJHATH SKCIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl U CTPOUTH MOJIENH, MPUMEHSThH
MOJTydeHHBIC 3HAHUA 110 (U3UKE Ui OOBSICHEHUST Pa3sHOOOPa3HBIX (PU3MUYECKHX SBJICHUN U CBOMCTB BEUIECTB; MPAKTHYECKOTO MCIOJIB30BaHUS (PU3NIECKUX
3HaHWH; OIICHUBATH JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOW WH(POPMALINH;

> Ppa3BUTHE IO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYyalIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B Iporecce MpuoOpeTeHusl 3HAHUH M YMEHUH 1o (HU3UKE C
WCTOJIb30BAHNEM PA3IMYHBIX HCTOYHUKOB HH(POPMAINI U COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH.

> BOCHUTaHHe YOSKICHHOCTH B BO3MOXKHOCTH IO3HAHMS 3aKOHOB IPHPOJIBI, WCIOJIB30BAHUE JOCTIXKCHUH (pr3Mku Ha Onaro pasBUTHS UYEIOBEYECKOM
UBWIIM3ALNHN; HEOOXOAMMOCTH COTPYIHUYECTBA B IPOIECCE COBMECTHOTO BBITIOJNHEHHUS 33/1a4, YBOKUTEILHOE OTHONICHWE K MHEHHIO ONIOHEHTa IPHU
oOcyx/ieHuH TpoOJIeM €CTECTBEHHO — HAYYHOTO COJEp)KaHHWsS; TOTOBHOCTh K MOPAJbHO — ATHYECKOW OILIEHKE HCIOJB30BAHUS HAYYHBIX IOCTIIKEHHH,
YYBCTBa OTBETCTBEHHOCTH 32 3alUTY OKPYKAIOIIEH Cpelibl;

> HCNO0JIb30BaHUE TPHOOPEeTeHHbIX 3HAHMI W yMeHWH JUIS pelmIeHWs NPAaKTUYEeCKUX 3a7ad TIOBCEAHEBHOW KHM3HH, oOecredeHne Oe301acHOCTH
COOCTBEHHOM KH3HH, PAIMOHATBHOTO IIPHPOIOTIONB30BAHIS U OXPaHbl OKPYXKAFOIIEH Cpe/ibl, B IEpBYIO odepens CBepIOBCKOI 00IacTy.

TpebGoBanusi K yPOBHIO NOATOTOBKH BHIITYCKHUKOB

B ocBoenun mnporpamm cpemHero (mojHOTO) 00mero oOpa3oBaHHs 00€CIeUMBACTCS COEAMHEHHE MPEAMETHO-UH(POPMAIIMOHHOTO, IEATeIbHOCTHO-

KOMMYHUKATUBHOTO W IIEHHOCTHO-OPHEHTAIIMOHHOTO OJIOKOB 00pa30BaTEIHLHOTO MpoIiecca, 00eCTIeurBaroiee MOJHOTY aJanTallii BhITYCKHUKAa K OCHOBHBIM
TpeOOBaHUSAM COBPEMEHHON KYJIbTYPbl M OCYILECTBICHHE YMEJIOro BbIOOpPAa COOTBETCTBYIOIIEH HWHAMBHUAYaJbHBIM OCOOCHHOCTSIM MpO(ecCHoHaTbHOM
NeSITeIbHOCTH.

BrimyckHuk cpennero (mojHOT0) 0011ero oopa3oBaHus TOJDKEH BIAJETh CICAYIOINTUMU KOMITCTCHIIHSIMU:
- YMETh PEaIM30BBIBATH B MOBCEHEBHOMN JKHU3HHM, TIOJYYCHHBIC B IIKOJIC 3HAHHUS U HABBIKH;
- BJIQJICTh HABBIKAMH CAMOPA3BUTHS U YMEJIO UX MCITOJIB30BATh JUIS IMOBBIMICHUS JIMYHOW KOHKYPEHTOCIIOCOOHOCTH;

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

ConepkaTenbHble JIMHUN BBIPAXKAIOT PUOPHUTETHI PA3BUTHSI COIEP)KaHKs 00pa30BaHUsl HA PETMOHATILHOM YPOBHE U MO3BOJISIIOT CO3/IaTh YCIOBUS, HEOOXOJMMBbIE
JUISL CaMOOTIpeIeTIeH!sT 00yJaroInXCsi B OCHOBHBIX cepax COIMaNbHON ku3HU. Kakaas u3 JIMHUIN HarpaBlieHa Ha pa3BUTHE OMPEICICHHOTO BUIa KOMIIETEHTHOCTH.
B3siTeie B eIMHCTBE OHHM 00pa3yrOT MHTErPATBHYIO XapaKTEPUCTHKY pe3ylbTara 00pa3oBaHUsl — COIMAIBHYI0 KOMIETEHTHOCTD. Llenbio cpeanero (MoaHoro) oomero
00pa3oBaHusl SIBISIETCS OOECHEYCHHE YCIOBHN JOCTHKEHUS BBITYCKHHKOM YPOBHS 3pPENOCTH, JOCTATOYHOTO JUISi CaMOOIpEICNIeHHUsT M caMmopeanu3alu B cdepax
MEXJIMYHOCTHBIX U COLMAIIbHBIX OTHOLIEHHWI, OTHOIIIEHUI K IIPUPOJIE, YPOBHS TOTOBHOCTU K TBOPYECKOMU JIEATEIBHOCTA U CAMOCTOSATEIILHOMY IPUHATHIO PELLICHUN B
M3MEHSIOLIENCS KU3HEHHOW CUTYaLUH.

Py6puka «3HaTh, MOHMMATB) BKIIOYAeT TPeOOBaHUS K ydeOHOMY MaTepually, KOTOPbIi yCBauBaeTCs M BOCHPOM3BOJIUTCS YYalIUMHCSA. BBITyCKHUKH
JOJKHBI TIOHUMATh CMBICH U3Y4aeMbIX (PU3NYECKUX MOHATHH, (PU3NYECKUX BEJTMYMH U 3aKOHOB, IPUHIIMIIOB M MOCTYJIATOB.



PyOopuxa «YMerb» BKIIO4aeT TpeOOBaHMS, OCHOBAHHBIC Ha 00Ji€e CIIOKHBIX BHJAX JAEATEILHOCTH, B TOM YHCJE TBOPYECKOH: OOBSCHATH PE3YNIbTaThI

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 3TOM OCHOBE OMIIMPUYCCKHUEC 3aBUCUMOCTU, MPUMCHATH IMOJIYYCHHBIC 3HAHUA I PCIICHUSA

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

B pyﬁpmce «Acnoab30BaTh leHOﬁpeTeHHI)Ie SJHAHUA M YMCHHUSA BHpaKTI/I‘leCKOﬁ JeATeJIbHOCTH M NOBCEIHEBHOM JKHU3HM» MMpEaACTaBJICHBI

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

B pe3yabTaTe usyuenusi UMK HA 0A3060M YPOBHEYHYEHUK J0JIAKEH:
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 pusuueckux 6eUdUH:CKOPOCTh, YCKOPEHHE, Macca, CHila, HUMITYJIbC, paboTa, MEeXaHW4YecKas JHEPrusi, BHYTPEHHSS HSHEprus, aOCOJFOTHAs
TEMIIEpaTypa, CPEAHSS KUHETHYECKasl SJHEPTUs YaCTHUIl BEIIECTBA, KOJIMYECTBO TEIJIOTHI, JJIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsi;

CMbICNT  (puU3uUUeCKUX 3AKOHO08 KIACCUIECKOH MEXaHWKH, BCEMHPHOTO TSATOTCHHUsS, COXPAHEHHs DSHEPTHHM, HMIYJIbCa W OSJICKTPHUYECKOTO 3apsiia,
TEPMOJUHAMUKH, SJICKTPOMArHUTHOM MHAYKINH, poTodDdexTa;

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

yMeTb

onucsléamsv u 00bACHAMYb Qu3uYecKUe AGNEeHUA U CE0UCMEA Mesi:IBIKCHHE HEOCCHBIX TEN M UCKYCCTBEHHBIX CIYTHHKOB 3€MIIM; CBOWCTBA ra3os,
KHUJIKOCTEH W TBEPABIX TEJ; JICKTPOMAHUTHYI WHAYKIHIO, PAcpPOCTPAHEHHE AJICKTPOMArHUTHBIX BOJIH; BOJHOBBIC CBOWMCTBA CBETA; HM3JIydeHHE W
TIOTJIOIIIEHUE CBeTa aTOMOM; (oTorhDeKT;

OMIUYAMBTUTIOTE3bl OT HAYYHBIX TEOPUH; Oeslamb 6b1600bI HA OCHOBE JKCIICPHUMEHTAIILHBIX JIaHHBIX, HPUBOOUMb HPUMEPDHI, TIOKA3BIBAIOIINE, YTO:
HAOJIIO/ICHUS. M DKCTICPUMEHT SIBJISIFOTCSI OCHOBO# JUIsl BBIIBMOKCHUS TUIIOTE3 U TCOPHH, IMO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETUYCCKUX BBHIBOJIOB; UTO
bu3nveckas TeopHs JaeT BO3MOXHOCTh OOBSICHITh U3BECTHBIC SIBIICHHSI TPUPOIbI M HAYYHBIE (PAKThI, IPEJICKA3bIBATh €Ille HEUM3BECTHBIC SIBJICHUS
npUBOOUMb NPUMEPLL RPAKMUYECKO20 UCNOIb306aAHUA (PUUYECKUX 3HAHUI: 32aKOHOB MEXaHUKH, TCPMOJMHAMUKU M AJICKTPOJIMHAMUKHA B DHEPTETHKCE,
pa3IMYHBIX BUJOB AJICKTPOMArHUTHBIX M3JIYUYCHHH U PAa3BUTUS PAJUO M TEICKOMMYHHKAIIMW, KBAHTOBOW (DM3MKH B CO3JIAaHMH SIACPHON SHEPreTHKH,
Ja3epoB;

60CHPUHUMAMb U HA OCHOBE NOJIYUEHHBIX 3HAHUI CAMOCHMOAMENbHO oueHusambuHPOpMaIHIO, coaepxkamryrocs B coobmenusx CMU, UnrepHere,
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 oopasoBanusil0 - 11 KJIACCBI
136/340 4 3a n1Ba roga ody4eHus (2 4/5 4 B HeeJI10)
1. BBenenue. OcHoBHbIE 0c00eHHOCTU(HU3HYECKOT0 MeToa ucciaenoBanms (1 4/3 4)

®u3nKka Kak Hayka M OCHOBA €CTECTBO3HAHUSA. DKCIIEPUMEHTAIbHBIN Xapakrtep ¢u3uku. Puznueckue BEIMUMHBI U UX u3MepeHue. CBA3M MEXAy
¢u3nyeckuMy 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. [lonsamue o ¢puzuueckoti kapmure mupa.

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

Kunemaruka. Mexannueckoe IBrkeHue. MarepuanbHas Touka. OTHOCHUTENIBHOCTh MEXaHMYECKOro ABwkeHus. Cucrema orcuera. KoopauHaTsl.
Ilpocmpancmeo u epemsa 6 knaccuveckou mexanuxe. Pamuyc — Bektop. Bektop mnepememienusi. CkopocTb. Yckopenue. IIpsMonvHEitHOE IBHKEHHUE C
MOCTOSIHHBIM yckopeHueM. CBo6oAHOE naieHue Ten. J[BiKeHue Tefa o OKpyKHOCTH. Venosas ckopocms. LleHTpoCcTpeMUTENbHOE YCKOPEHUE.

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 OHCPTIHA.
ITorenuuanbpHas OHCPIru:d. 3aKoH COXpaHCHUA MEXaHHYECKOU OHCPIruu.

Vcnonp30BaHKe 3aKOHOB MEXAHUKHU JJ1s1 OOBSICHEHUS! IBUKEHUSI HEOCCHBIX TeJl U JUIA Pa3BUTH KOCMUYECKUX UCCIIEJOBAHUH.
Cmamuxa. Momenm cunel. Ycnosus pasnogecus meepoozo meid.
@ponmanvusle 1a00pamopuvle padomaol

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



3. Moaekyasipaas ¢pusuka. Tepmoannammuka
(21 4/51 v)

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 Tel. TeruioBoe MBMKEHHE MOJICKYI. Mojens uaeanbHoro ras3a. I panuywvt npumenumocmu mooeiu. OCHOBHOE YpaBHECHHE
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH rasa.

TemnepaTypa. DHeprus TEIIOBOro ABM>KEeHUs MosieKyi. TemnoBoe paBHoBecue. OnpeaeneHue TemnepaTypbl. AGcosoTHas TeMneparypa. Temnepartypa
— Mepa cpeJlHel KHHeTHYECKOM 3Heprun MoJiekyil. Mi3mepenue ckopocTeil ABM>KEHUS MOJIEKYI ra3a.

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

Tepmoagunamuka. Bryrtpenuss sHeprus. Pabora B TepmoaunnHamuke. KommuectBo Termnorel. TermmoemkocTh. IlepBblii 3aKOH TepMOAMHAMMKH.
Wzonporneccel. HUzomepmer Ban-oep-Baanvca. Aouabamuwviti npoyecc. BTopod 3aKOH TEPMOJIMHAMUKH: CTATUCTUYECKOE OOOCHOBAHME HEOOPATUMOCTH
npoueccoB B npupoae. [lopsiok u xaoc. TerioBele ABUTATENU: IBUTATEIN BHYTPEHHETO CrOPAHUS, U3€Ib. XON0OUNbHUK: YCMPOUCME0 U NPUHYUN OeLiCNEUS.
KIIJI nBurareneit. [lpobaemul sHepeemuku u 0Xpamsbl OKpyscaoujell cpeobi.

B3aumnoe npeBpainenue ;kuakocteil u razoB. TBepabie Tena.Mooenv cmpoenus scuoxocmei. Vicapenue u kuneHue. HacwimeHnusiil map. BiiaxxHocTh
Boznyxa. Kpucrannuyeckue u amopduslie Tena. Modenu cmpoenus meepovix mei. Ilnasnenue u omeepoesanue. Ypasuenue meniogozo bananca.

Dponmanvuvle 1abopamopHvle padomaol

3. OmneiTHas npoBepka 3akoHa [ 'eii-JIroccaka.
4. Onwvimuas npogepka 3axona bBoiina-Mapuomma.
5. Usmepenue mooyns ynpyeocmu pe3uHul.
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 (10 4/25 4)

CgeroBble Jyuu. 3akoH npejomiieHus cBera. [lonnoe emympennee ompadcenue. Ilpuzma. @opmyna ToHKoM smH3bL [lomydenue uzoOpaxkeHus C
MOMOIIBI0 JUH3BL. Onmuueckue npubopwi. Hx paspewarowas cnocoonocms. CBETOAIEKTPOMArHUTHbIE BOJTHBI. 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 CIEHUATBHON TEOPUH OTHOCUTEJIBLHOCTH (3 4/4 1)

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

8. KBanroBasi pusuka (13 4/36 4)

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 IMpEBpaIICHU. 3akoH paaAuOaKTHUBHOTO pacliala 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 SHEPICTHUKA. du3uka SJICMCHTAPHBIX YaCTHUII. Cmamucmuyueckuti xapakmep npoyeccos 6 MUKpomupe. AHmultacmuubl.

Dponmanvuasn nabopamopuasn paboma



17. 3yyeHue TpeKoB 3apsKEHHBIX YaCTHULL.
9. Ctpoenmne u 3Boouns Beenennoii (10 4/20 4)

Crpoenne Conneunoil cucremsl. Cucrema 3emnsa — Jlyna. ConHue — Onmkaiiiias K HaMm 3Be3/a. 3Be3Abl U MCTOYHUKM UX 3Hepruu. CoBpeMeHHbIE
MPEJCTAaBICHUS O TMPOUCXOXKIACHWH W 3Bomonnu CoiHIa, 3Be3N, ranakTuk. [IpuMEeHMMOCTb 3aKOHOB (DM3HMKHM Uit OOBSCHEHUS MPHPOJBI KOCMHYECKHX
00BEKTOB.

10. 3nauyenne GpU3MKH A1 IOHUMAHUS MUPaH Pa3BUTHS NPOU3BOAUTENbHBIX ¢l (1 4/3 u)
Enunas gusnueckas kaptuna mupa. OyHnaMeHTadbHble B3auMoAecTBUs. PU3MKa U HAyYHO-TEXHUUYECKask peBoitonus. PU3nKa U KyJabTypa.
@ponmanvuan nabopamopuan paboma

18. MonenupoBaH#e TPaeKTOPUIT KOCMHUYECKUX allapaToB C IOMOIIBI0 KOMITBIOTEPA.
Oo6o0marouee nopropenue — 13 4/21 4

JlaGopaTtopublii npakTukyMm — 0 4/15 4

IIporpaMmMHoOe M y4eOHO-MeTOAMYEeCKOe 0O0ecredeHne

[Ipeame | Knac | IIporpamma KonuuectBo | YueOHuUK Junaktuueckoe odecnieueHue | Marepuanbl KOHTPOJIS
T c 4acoB

B HEJEII0/ B

roja
¢uzuka | 10 ITporpamMmebl 2/69 MsikuieB I'.4., | Mapon A.E., Mapon E.A. Mapon A.E., Mapon E.A.
00111e00pa3oBaTEIIbHBIX byxoBues b.b. | ®u3uka JIugakTu4ecKkue ®uznka J[ugakTu4ecKue
yupexaenuil. duzuka 10- ®uszuka 10 kimacc. | matepuansl 10 kmacce. Marepuaibl 10 kiacce.
1 1xnaccel. ABTOpPBI POTrpamMMBbl Mocksa: Mocksa: «/Ipogay, 2010 Mocksa: «/Ipoda», 2010
B.C. Jlanromenkos, O.B. «IIpocsemienuey,

2009 A T1.PriMkeBuu. dusuka.
3agaunmk 10-11 knaccel. M:
«JIpodar, 2009

Kopurynosa. Mocksa:
«IIpocsemenuey, 2007




TemaTnyecKkui mjiaH

Paznern, tema Komnge | IIpumepHsie KonTtponsHsie JlabopaTopHbie BosmorkHbIe TeMBbl pedepaToB, MPOEKTOB H
CTBO CPOKHU paboTsl paboThI JIPYTHX UCCIIEIOBATEIBCKUX PaboT
qacoB

BBeaenue 1

®u3nKa 1 Mo3HaHKUE MUpa 1

Mexanuka 22+4
4 u3
pesep
Ba
8

Kunemaruka

1.OcHOBHEBIC OHATHS KHHEMATHKH 1 1 Hemens CumMeTpHs POCTPAHCTBA U BPEMEHH

2.Cxopocth. PaBHOMEpHOE MPSMOIMHENHOE JBHKEHH S 1 Nneu atomuzma

3.0THOCHUTEIBLHOCTh MEXaHUYECKOIO ABMKEHUS. [IpuHIHI 1 2 "Hemens EBximmoBocTh (hu3ndgecKoro

OTHOCHUTEIHHOCTH B MEXaHHKE MPOCTPAHCTBA

4. AHanMTHYECKOE OIMCaHUE PAaBHOYCKOPEHHOT O MpsAMoNnHeHoro | 1

JIBUKCHUS

5.CBoOoHOE TaieHue Ten - YacTHoIA crydaid PYTTJ] 1 3 Hemenst Kto mepBsIM n3Mepui yckopeHue

CBOOOTHOTO TTaIeHUs?
6.PaBHOMEpHOE ABIKEHUE TOUKH 10 OKPYKHOCTH 1 CBs13p MEX/Ty JBH)KEHUEM TeJa 110
OKpPY>KHOCTH Y TAPMOHUYECKUMU
KOJICOAaHUSIMU

7.Pemenne 3a1a4 Ha pPaBHOYCKOPEHHOE JIBIKEHHE 1 4 Henens

8. Kontponbuas padora Ne 1 «Kunematukay 1 KP Ne 1




JluHaMHuKa ¥ CHJIBI B IPUPO/IEe

1/9. Macca u cua. 3akoHbl HproTOHA, HX SKCIIEPUMEHTATBHOES 5 Henmens [Mpunnmn orHocuTenbHOCTH [ amites

MOJITBEPIKACHUC
Hcnons3oBanue 3akoHoB HeroTOHA B
Pa3IHYHBIX OTPACIISIX
JKU3HEACATEIBHOCTH YelIOBEKa

2/10. Pemenue 3ana4 Ha 3aK0HbI HproTOHA 3akoHsl HpI0TOHA B XyI0’KECTBEHHBIX
TEKCTaxX

3/11 Cunbl B MexaHuKe. [ paBUTAIIMOHHBIE CHITBI 6 Henens Omertet ['enpu Kapennuia

4/12 Cua TSDKECTH M BEC Ha xaxoif mimaHeTe «KUTh Jierde»?

5/13 Cunbl yIpyrocTi- CHIIbI 3JEKTPOMATHUTHON TIPHUPOIBI 7 Henend Co3aHne MaTepHaIoB C 3aJaHHBIMH
YOPYTMMH CBOMCTBaMU

6/14 Vzy4yenune QBUKEHMS TEJa 110 OKPYKHOCTH TIOJ I€HCTBHEM JlaGopaTtopHas

CHJI YIIPYTOCTH U TSKECTH. pabora Ne 1

7/15 Cumsl TpeHus 8 Hemens Bo3moxHO 1 qBUKEHHE 0€3 TpeHM?

8/16 Pemmenue 3aga4 o TeMe «J{nHaMuKa»

9/17 KourponsHast pabora Ne 2 «JInHamuka. CHIBL B IIPUPOLIE» 9 Hemens KP Ne 2

3aKoHBI COXpaHEeHHUsI B MeXaHHKe

1-2/18-19 3akoH COXpaHEHHs UMITYJIbCa 10 memens

3/20 PeakTuBHOE JABHKEHHE PeakTuBHOE IBMXKEHUE B TIPUPOJIE,
OBITY, TEXHUKE. ..

4/21 PaGorta cHIbl 11 venens

5/22 Teopembl 00 N3MEHEHHU KUHETUYECKOH U TIOTEHIIUAIBHON
SHEPTUU

3aueM MHCTIEKTOP U3MEpsIeT TOPMO3HON
myTh?




6/23 3aKkoH COXpaHEHHUs SHEPTUH B MEXaHUKE 1 12 nenens [IpoekTt BeuHOT0 ABUTATEINS
7/24 DxcnieprMeHTaIbHOE U3yYCHHE 3aKOHA COXPAHCHHUS 1 JlabopatopHas
MEXaHUYEeCKOW IHEPTUH pabora Ne 2
8/25 Perienue 3a1a4 10 TEME «3aKOHBI COXPaHCHHMSI» 13 menens
9/26Kontponbhas padora Ne 3 «3aKOHBI COXpaHEHHS B MEXaHHUKe» | 1 KP Ne 3
Moaexyasipnas ¢usuka. Tepmoaunamuka 21
OcnoBbl MKT 9
1/270cHoBHbIe onoxernss MKT u ux onbITHOE 000CHOBaHUE 1 14 nenens ‘YmakoBKka MOJIEKYJ B IPOCTPAHCTBE U
pabotel Moputialcxepa
2/28Perrenvie 3a1a4 Ha XapaKTEPUCTHKHA MOJIEKYI H HX CHCTEM 1
3/29U neanbusrii ra3. OcuoBHOe ypaBHenne MKT uneansuororaza | 1 15 nenens [T1a3ma ceroaHs u 3aBTpa
4/30Temmepatypa 1 B uem usmeputh Temmeparypy’
5/31YpaBHeHNE COCTOSHUS UAEATBHOIO ra3a 1 16 Hemens
6/32I"a30BbIC 3aKOHBI 1 I"a30BBIC 3aKOHBI B )KU3HU
7/33Perienue 3a1au Ha ra30BbIC 3aKOHBI 1 17 nenens
8/340mbiTHas mpoBepka 3akoHa I'eii-JIroccaka 1 JlabopartopHas
pabora Ne 3
9/35 KonrposbHas padora Ne 4 «OcnoBsl MKT uaeansHoro raza» | 1 18 Henens KP Ne 4
B3anMHble npeBpamieHns ;KUAKOCTel U razos. TBepable Tena 3
1/36 PeanbHsrii ra3. Bo3ayx. Ilap. 1 3HaueHHe BIaXXHOCTH
2/37 Kunkoe cocrosiuue BeniectBa. CBOHCTBA MOBEPXHOCTH 1 19 Henens Uyno MBUIBHBIX ITy3bIpeit

KHUIKOCTHU

Kor J1a HY’KHO ITPUMCHATH MOIOIICC




cpencrao?

3/38TBepmoe cocTosHUE BEIIECTBA 1

Tepmoaunamuxa 9

1/39 BHyTpeHHsIst SHEpTUs 1 20 nenens IToueMy BHYTpEHHSISI SJHEPTUS 3aBUCUT
OT YHMCIIa CTENIeHN CBOOOIBI aToMa?

2/40 Pabota B TepMOTMHAMUKE 1

3/41 Pemenne 3a1a4 Ha pacyer pabOTHI TEPMOIHHAMHYECKOM 1 21 Henens

CHCTEMBI

4/42 Temnonepenaua. KonnuecTBO TEMIOTHI 1

5/43 TlepBslii 3aKOH TEPMOINHAMHUKH 1 22 Henens

6/44 HeoOpaTuMOCTh IIPOIIECCOB B Iprpoe. Bropoii 3akoH 1 [TpoGemMbl BEUHOTO ABUTATENSA

TEPMOTTHAMUKA

7/45 TemnoBsie IBUTATEIN W OXpaHa OKPYXKAIOIIEH Cpebl 1 23 Henens W neanpHBIN TEIJIOBOM JBUTATEIb
ANbTepHATUBHbBIC IBUTATEIIN

8/46 Perenne 3a1a4 Ha XapaKTEPHUCTHKH TEIUIOBBIX IBUTATEICH 1

9/47 KoutposbHas pabota Ne 5 «TepMoauHaMHKay 1 24 nenens KP Ne 5

DJIeKTPOAMHAMHUKA 21

JIEKTPOCTATHKA 8

1/48 BBeneHue B IEKTPOAUHAMHKY. DICKTPOCTATHKA 1 Jlerenapl 1 MuQBI 00 3IEKTPOHE

2/49 3akon Kymona 1 25 "enens YCTpoiCTBO KPYTUIIBHBIX BECOB

3/50 Dnekrpuueckoe none. Hanpsokennocts. Mnes 1 [IpuMeHeHne CTaTHYECKOro

OIU3KOAENCTBUS

QJICKTPpHUICCTBA




4/51 Peuienue 3a1a4 Ha pacyeT HAIPSHKEHHOCTH HJICKTPUYECKOTO
TOJISL ¥ IPUHIIUI CYTIEPIIO3UIIUH

26 Hemens

SKBI/IHOTCHHI/IZUILHLIG MNOBEPXHOCTU

5/52 TIpoBOIHHUKH U TUAJICKTPUKU B SJIEKTPHUYECKOM T10JIE

HpOBOI[HI/IKI/I " OUBJICKTPUKHU B IIO33UU

6/53 DHepreTrueckre XapaKTEPUCTHKH JJIEKTPOCTATHYECKOTO TTOJIS

27 uenens

7/54 Konnencatopbl. DHeprusi 3apspKeHHOTO KOH/ICHCATOpa

IIpuMeHeHue KOHIEHCATOPOB

8/55KonTtponbhas padora Ne 6 «IIeKTPOCTATHKAY

28 Henens

KP Ne 6

IToCcTOSAHHBIN 3/1€KTPUYECKHIl TOK

1/56 Dnextpuueckuii ToK. Y cinoBus ero cymiectBoBanus. Cuia
TOKa

2/57 3axon Oma s ydacTka 1eni. ConpoTHBIICHUE

29 "enens

CBepXIpoBOINMOCTh

3/58Dnekrpuueckue nenu. THIBI COEAMHEHUH TPOBOIHUKOB.

4/59 UzyueHne 1MOCIEI0BATENLHOIO U MAPAJIIETFHOIO COETUHEHUS
MIPOBOJTHUKOB

30 "Hemens

JlaGopaTtopHas
pabora Ne 4

5/60 PaGoTa 1 MOIITHOCTH ITOCTOSTHHOT'O TOKA

Crioco0bI PKOHOMHH 3JICKTPOIHEPTHH B
JIOMAIITHUX YCIIOBHUSX

6/61 DnekTponBrKyIas cuia. 3akon OMa JUTst TIOJTHOM [eH

31 Henens

7/62 Onpenenenune IJIC 1 BHYTPEHHETO COMPOTHUBIICHHUS
MCTOYHUKA TOKA

JlabopaTtopHas
pabora Ne 5

DJIEKTPHYECKHUI TOK B Pa3IMYHBIX Cpegax

1/63 DnekTpuuecKuii TOK B METalIax

32 »enend

2/64 DnekTpuvecKuid TOK B MOIYIPOBOIHUKAX

3/65 DnekTpudeckuii TOK B BaKyyMe

33 Henens




4/66 DneKTpUYECKHiA TOK B KHIKOCTSIX 1

5/67 KoutponbHast pabota Ne 7 «ITOCTOSIHHBIH 3JIEKTPUICCKU I 1 34 "enens KP Ne7
TOK

6-7/68-693aK0HOMEPHOCTH MPOTEKAHUS IIEKTPHUECKOTO TOKA B

razax. [Tna3ma. 2 35 Henens

HToro 70

Jlureparypa ajs yuureas

bamam B.A. 3agaun no ¢usuke u metoapl ux pemenus. — M.: TIpocsemenue, 2009;

I'maszynoB A.T. Texnuka B kypce ¢usnku cpeaneit mkoisl. — M: [Ipocsemenue, 2009;

Kamenenkuii C.E. Metoauka permenus 3anad no gusuke B cpeanedt mkose. — M.: [Ipocsemenne, 2009;

[TeprrimkunA.B.CoopHuK 3aaa4 o ¢usuke. — M.: Dx3ameH, 2010;

PeivkeBuu A.I1. ®usuka. 3agaunuk 10-11. M: Ipoda, 2009;

Tynpunnckuit M.E. KauectBennsie 3amaun no ¢usuke. — M.: [Ipocsemnienue, 2001;

[Toita JI. Kak pemars 3anauy. — JIbBoB: XKypnan «KBantop», 1991.

XopomaBud C.A. ®u3nyeckuil SJKCIEPUMEHT B cpeaneil mkose. — M.: [Ipocsemenue, 1988.

UYennor A.A., Komapes JI.JI. BapuatuBHBIN M01X0/1 K pemieHnro 3aaad no ¢pusuke. Kaura mis yaurens. — beiaropon, U3n-so benl'yY, 2008.

CoNor~LWNE

Jluteparypa nis yyammxest

Bonkos B.A.. Tectsl o ¢pusuke. — M.: BAKO, 2009.

Jlanre B.H. DkcniepumenTtansabie pruznueckue 3aqaun Ha cMekanky. — M.: [Ipocsemienue, 2009;
[Munckuii A.A. 3agaun no ¢usuke. — M.: [Ipocsemienue, 2010;

PeivkeBuu A.I1. @usuka. 3anaunuk 10-11. M: IIpoda, 2009;

Tapacos JI.B. ®uzuka B npupone: Kuura nns ysamuxcs. — M.: IIpocsemenue, 2008.
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