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KomnuuecTBo yacoB

bazosriii ypoBens 10 kimacc -2 yaca B Heenro (Bcero 68 4acon)
Yrny6nennsiii ypoBennl0 kitacc- 3 yaca B Henento (Bcero 102 yaca)
bazoBriii ypoBens 11 kimacc -2 yaca B Heento (Bcero 68 4acon)
VYrinyonennsiit ypoBenbl 1 kinacc- 3 gaca B Henento (Bcero 102 vaca)

CocraBurenu

JleOakuua C.H.

[lens kypca

-opmupoBanue y o0y4aronmuxcsi yMeHUs BUAETh U MOHUMATh IIEHHOCTh 00pa30BaHusl, 3HAUUMOCTh
(bu3rUecKoro 3HAHUS JJI KaXKI0T0 YEJIOBEKa, HE3aBUCHMO OT €r0 MPOo(ecCHOHaTBHON eI TeIbHOCTH;
yMEHHH pa3nuyaTh (HaKThl U OIICHKH, CPABHUBATH OIICHOYHBIE BHIBOJIbI, BUIETh UX CBS3hH C KPUTEPUI-MHU
OIICHOK, (POpMYyITHUPOBaTH 1 OOOCHOBBIBATH COOCTBEHHYIO MO3HUIINIO;

-popMHpOBaHUE y 00 YJAIONTUXCS [IETOCTHOTO MPEACTABICHHUSI O MUPE B POJIH (U3UKH B CO3TaHUU
COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHHUS OOBACHITH MOBECHUE OOBEKTOB U
IIPOLECCHI OKPYKAIOLIEH TEMCTBUTEIBHOCTH — NPUPOJHOM, COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOU
CpeIbl, UCTIONB3YS JJIS 9TOTO (PU3UYECKUE 3HAHNUS,

-npuoOpeTeHrnEe 00YUYaIOIIMMUCS OIbITa PA3HOOOPA3HON NEATEeIbHOCTH, ONbITa MO3HAHUS U




CaMOTMO3HaHUS; KIIFOUEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEHN ), UMEIOIIMX YHUBEPCAIb-HOE
3HAYEHUE ISl pa3INYHBIX BUJOB JIESITEIbHOCTH, — HABBIKOB PELICHUS MPOOJIeM, IPUHATHUS PEILICHUH,
NOKCKa, aHau3a U 00-paboTku nHOpMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB MU3MEPEHHUI,
COTpYIHUYECTBA, 3(P(PEKTUBHOTO U OE30MACHOTO UCTIOIB30BAHMS PA3JIMYHBIX TEXHUUYECKUX YCTPOUCTB;

-OBJIaJICHHUC CUCTEMOU HAaYYHBIX 3HAHUM O (I)I/I?;I/I‘IGCKI/IX CBOMCTBAX OKpPYXKarouiero Mupa, 00 OCHOBHBIX
(I)I/I?;I/I‘IGCKI/IX 3aKOHAaX U O CII0c00ax MX MCIOJIb30BAaHUS B HpaKTquCKOﬁ KU3HU.

Cpok peanuzanuu
IpOrpaMMBbl

2 rona

Pe?)y.HLTaTI)I OCBOCHMUA
y‘l€6HOFO npeamMmeTa

JINYHOCTHBIE Pe3VJAbTAThbI:

- YMEHHE YIPaBIISATh CBOEH MMO3HABATEIBHOM JICSITEIPHOCTHIO; TOTOBHOCTb U CIIOCOOHOCTH K
00pa30BaHUIO, B TOM YHCII€ CaMO0Opa30BaHNIO, HA POTSHKEHUH BCEH KM3HU; CO3HATEIFHOE OTHOIIICHHE
K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHON MpodecCHOHAIBHON U 00IIECTBEHHON
JEeSITETbHOCTH

- YMEHHE COTPYAHUYATh CO CBEPCTHUKAMU, N€TbMU MJIAJIIErO BO3pACTa, B3POCIBIMU B
o0Opa3zoBaTeIbHOM, yueOHO-UCCIEA0BATEILCKOM, MPOSKTHON M APYTHX BUAAX JESITCIHHOCTH;

- ¢(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
OCO3HAaHHE 3HAYMMOCTU HAayKH, BIAJCHUS JOCTOBEPHON HH(POPMAILIUEH O TIEPEIOBBIX JOCTHKEHUIX U
OTKPBITUSIX MUPOBOM U OTEUECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE
MUpa 1 00IIEeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTRBY;

- YyBCTBO T'OPJIOCTH 32 POCCUUCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;
- MOJIO’KUTENHbHOE OTHOUIEHUE K TPYAY, LIEJI€YCTPEMIICHHOCTb;

- DKOJIOTUYECKas KyJbTypa, OepeKHOE OTHOIICHUE K POJIHOM 3emiie, MPUPOAHBIM OoraTrcTBaMm Poccuu u
MHpa, MIOHUMAHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOIHBIX PECYPCOB U Pa3yMHOE
MPUPOAOUCIIONB30BAHUE.




MeTanpeaMeTHbIE Pe3YJbTaThl:

Pezynamusnvie YY/]: Obyuarowuiics cmoxcem:

- CaMOCTOSITEJIbHO ONPEJENTh 1IeJId, CTAaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4H B
o0pa3oBaTeIbHOM IEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

- OLICHUBATDL PCCYPCHI, B TOM YUCJIC BPCMS U APYTUC HCEMATCPUAJIIBHBIC PCCYPCHI, H€O6XOI[I/IMBI€ JJIA
JOCTHXKCHU A MMOCTaBJICHHOM paHeC OCIn; - COIMOCTABIAThL UMCIOIITUCCS BOSMOKHOCTH U HCO6XOI[I/IMBI€
I JOCTHXKCHUSA LEJTIU PECYPCHI; - OIIPEACIIATh HECKOJIBKO HYTeﬁ JOCTHIKCHUA MMOCTaBJIICHHOM e,

- 3aaBaTh MapaMCTPbl U KPUTCPUHU, ITIO KOTOPBIM MOKHO OIMPCACINUTD, YTO ICJIb JOCTUTHYTA,
- COITIOCTAaBJIATDH HOJIY‘*ICHHI)IIZ PE3YIbTAT ACATCIBbHOCTH C IOCTaBJICHHOM 34PaHCC LCJIbIO,

- OIICHUBATDH ITOCJIICACTBUA NJOCTHIKCHUA IIOCTaBJICHHOM OCJIN B JCATCIIBHOCTH, COOCTBEHHOMH KU3HU H
JKAU3HHU OKPYKAIOMINX JIIOI[Gﬁ.

Io3naeamenvnuvie YY/[: Odyuaowuiics cmoxcem:

_- KpUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATH MHPOPMAIIMIO C PA3HBIX MMO3UIIHIA;
- pacno3HaBaTh U (PUKCUPOBATH MPOTHUBOPEUHUS B UHPOPMAIIMOHHBIX UCTOUYHUKAX;

- UCIIOJIB30BAaTh Pa3IMYHbIE MOJICJIBHO-CXEMATUUYECKUE CPEACTBA JJIsl IIPEACTABIICHUS BbISIBIICHHBIX B
WH(GOPMAIIMOHHBIX HCTOYHUKAX MPOTHUBOPEUHIA;

- OCYIIECTBJISITh pPa3BEPHYTHIM HHPOPMAIIMOHHBIN ITOUCK U CTABUTh HE €r0 OCHOBE HOBBIC (YUeOHBIC U
MO3HAaBaTEJILHBIC) 3a/1a4H;

- HICKaTh U HaXOJAUTh 000O0IIEHHBIE CITOCOOBI PEIICHUS 3a1a9H;

- IPUBOJINTH KPUTHUECKHUE APTYMEHTHI, KaK B OTHOIICHHH COOCTBEHHOTO CYXKJIEHHS, TaK U B OTHOIIICHUHU
JNEUCTBUU U CYKJIEHUW IPYroro 4eJ0BEKa;

- AaHAJIM3UPOBATh U MPEOOPA30BLIBATH MPOOIEMHO-TTPOTUBOPEUHUBBIE CUTYAIIUY;




- BBIXOJIMTD 332 paMKH y4eOHOTO IIpeIMeTa M OCYIICCTBIIATD LIeJCHANPABICHHBINA TOUCK BO3MOXHOCTH
IIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS;

- BBICTpaMBaTh UHAMBUIYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAHUYECHHS CO CTOPOHBI
JIPYIUX YYaCTHUKOB U PECYPCHBIE OTHOLIEHUS;

- MEHSTh U yCP>KUBATh Pa3HbIC MMO3UIIUU B MIO3HABATEIILHOU JIESITEIHHOCTH (OBITh YYEHUKOM U
yuurteseMm; GopMyJIUupoBaTh 00Pa30BaATENBHBIN 3aPOC U BHITIOJIHITH KOHCYJIbTaTUBHBIC (DYHKIIUU
CaMOCTOSITEIbHO; CTABUTH MTPOOJIEMYy U paboTaTh HaJl €€ PEIICHUEM; YIIPABISATH COBMECTHOM
MO3HABATEJILHOM JIESITETbHOCTHIO U MOUUHSTHCS ).

Kommynuxamuenwvte YY/[: Ooyuarowutics cmodicem:

- OCYIIECTBJISITH JICTIOBYI0O KOMMYHUKAITUIO, KAK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (KaK BHYTPHU
o0Opa3oBaTeIbHOM OpraHu3alliuy, TaK U 3a ee MpeiesiaMu);

- IPU OCYIIECTBJICHUH TPYIIOBON pabOThI OBITh KaK PYKOBOJUTENEM, TaK U YICHOM IMPOEKTHOU
KOMAaHJIbl B Pa3HBIX pOJIIX (T€HEpAaTOPOM UAEH, KPUTUKOM, UCTIOTHUTENIEM, TPE3EHTYIOUIUM U T.11.);

- pa3BEpHYTO, JOTMYHO U TOYHO HU3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAaHHUE aJIeKBaTHBIX (YCTHBIX U
NUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacnio3HaBaTh KOH(DJIMKTHBIE CUTYAIIMH U TPEIOTBPAIIATh KOHMDIUKTHI O UX aKTUBHOU (Da3si;
- COTJIACOBBIBATH TO3UIIMHU WICHOB KOMaH/IbI B IPOIECCE padOTHI HAJl OOITUM MPOYKTOM/PEIICHUEM;

- MPEJICTABIIATH MyOJUYHO Pe3yIbTaThl HHANBUIYATLHON U TPYIIIOBOM JEATEIILHOCTH, KaK Tepe;]
3HAKOMOW, TaK W Mepej] HE3HAKOMOU ayJIUTOPUEH;

- MOI0MpaTh MAPTHEPOB JIUIS JICIOBOM KOMMYHHKAIIMH, HCXOS U3 COOOpaKECHUN PE3yIbTaTUBHOCTH
B3aHMOJICUCTBHUS, a HE JIMUHBIX CUMIIaTUI;

- BOCIIpUHUMATDb KPUTUYCCKUC 3aMCUYaHUA KaK PECypC COOCTBEHHOTO Pa3BUTHA,

- TOYHO U €MKO (DOPMYJIMPOBATH KaK KPUTUUECKHUE, TAK U OJOOPUTENIbHBIC 3aMEUaHus B apecC IPYTrux




oA B paMKax JIeJI0OBOM U 00pa30BaTebHOM KOMMYHUKAILIMK, U30€ras Mpu 3TOM JJUYHOCTHBIX
OLICHOYHBIX CYKICHUM.

IlpeaMeTHBIE pE3VJbTATHI:

-JIEMOHCTPUPOBATH HAa TIPUMEPAX POJIb U MeCTO (PU3UKHU B (HOPMUPOBAHUM COBPEMEHHON HAyYHOM
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU IEATEIIbHOCTH
JIIOACH;

-ACMOHCTPHUPOBATH HA ITPUMEPAX B3ANUMOCBA3b MCIKIY (I)I/ISI/IKOI\/'I N APpYyruMu €CCTCCTBCHHBIMU HAYKAMU,

-yCTaHaBJIMBATh B3daMMOCBA3b CCTCCTBCHHO-HAYYHbIX SIBJICHUU U IMPUMCHATH OCHOBHBIC (1)I/ISI/I‘ICCKI/IC
MOACIN AJIA UX OITMCaHUuA U 06’I)$ICH€HI/I$I;

-HCIIOJIB30BAaTh I/IH(I)OpMaIII/IIO @HBHHGCKOFO COACPpIKaHUsA IMPHU pCIICHHUN y‘le6HLIX, MPAKTUICCKUX,
IMPOCKTHBIX U UCCJICAOBATCIIBCKUX 3a/1d4, UHTCTPUPYA I/IH(i)OpMaIII/IIO N3 Pa3JIMYHBbIX UCTOYHUKOB U
KPUTHYCCKU €C OLICHUBAs,

-paznuyaTh U YMETh UCIIOJIb30BaTh B YU€OHO-UCCIIEI0BATEIBCKON AESTEIHbHOCTA METOAbl HAYYHOTO
no3HaHus (HaboIeHne, ONrcaHne, H3MEpPEHUE, SKCIIEPUMEHT, BBIJIBUKEHUE THUIIOTE3bI, MOJICIIUPOBAHHE
U J1p.) ¥ GOpMBI HAy4HOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA TIPUMEPAX UX POJIb U
MECTO B HAYYHOM I103HAHUH;

-IPOBOJIUTH MPSIMbIE M KOCBEHHBIC M3MEHEHUS (PU3NYECKUX BEIMYHUH, BEHIOMpPAs H3MEPHUTEIbHbBIE
nprOOPHI C Y4ETOM HEOOXOIUMOI TOYHOCTH U3MEPEHHH, TNIAHUPOBATH X0/ U3MEPEHHH, MOTy4YaTh
3HAUEHUE N3MEPSIEMON BEIMYMHBI M OIEHUBATh OTHOCUTEILHYIO MOTPEITHOCTH 10 33J]aHHBIM (hOpMyJIaMm;

-IIPOBOAUTD HUCCICIOBAHHNA 3aBUCUMOCTEH MCIKIOY CI)I/IBI/I‘-IGCKI/IMI/I BCIIMYMHAMU: IIPOBOAUTb U3MCPCHHA U
OIIPCACIIATL Ha OCHOBC HMCCIICAOBAHMSA 3HAUYCHUC IIapaMCTPOB, XaPAaKTCPU3YIOIUX JAHHYIO 3aBUCHMMOCTDb
MCKAY BCINYMHAMU, U ACJIaTh BEIBOJ C YUCTOM IIOI'PCIIHOCTH HBMCPGHHfI;

-ACTIOTB30BATh TSI ONMCAHUS XapaKTepa MPOTeKaHus (PU3NIECKUX TPOIECCOB (HU3NIECKHE BETUIHHBI U
JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;




-UCIIOJIB30BATh JJISA OIMMCAHUA XapaKTCpa MPOTCKAHUA (I)I/ISI/I‘ICCKI/IX IMponeccCoB (bI/ISI/I‘IeCKI/Ie 3aKOHBI C
YUYCTOM I'paHHULl UX IPUMCHUMOCTH,

-pemaTh Ka4YeCTBEHHBIE 3a7a4i (B TOM YKCIIE U MEXIPEIMETHOTO XapaKTepa): UCIIOIb3ys MOJIEINH,
(u3nUecKre BeJIMYMHBI U 3aKOHBI, BHICTPAaNBATh JOTHYECKH BEPHYIO IIEMOUYKY OOBICHEHUS
(TokazaTenbCcTBA) MPEAJIOKEHHOTO B 3a]ja4e Ipolecca (sSBiIeHus);

-peliaTh PpaCUYCTHHBIC 3a1a491 C ABHO 3aﬂaHHOﬁ (1)1/131/1%01{01?1 MOICJIBIO: HAa OCHOBC aHAJIN3a YCJIOBH:A
3ala4i BbIACIIATH q)HSquCKyIO MOACIb, HAXOOUTDH (I)I/ISI/I‘IGCKI/IC BCJIIMYUHBI U 3aKOHBI, HCO6XO,Z[I/IMBI€ 151
AOCTATOYHLBIC JIs1 €€ PCIICHUA, ITPOBOANUTL PACUYCThI U ITPOBCPATH HOquGHHBIﬁ PE3YIbTAT,

-YUYUTHIBATDb I'PAHUIIBI TPUMCHCHNA N3YUYCHHBIX (bl/IBI/I‘IGCKI/IX MO}ICHGﬁ IIpyu pCUICHUHA (1)I/ISI/I‘ICCKI/IX )51
MCIKIIPECAMCTHBIX 3a1a4,

-UCTI0JTB30BaTh HH(OPMAITUIO U TPUMEHSTH 3HAHUS O MPUHIIUIIAX PA0OTHI 1 OCHOBHBIX XapaKTEPUCTHKAX
U3YYEHHBIX MAIlIMH, IPUOOPOB U APYTUX TEXHUUECKUX YCTPONUCTB JUIs pEIIeHUs TPAaKTUYECKUX, YU4eOHO-
UCCJIeI0BATEIbCKUX M MPOEKTHBIX 3a/1a4;

- ACTIOJIH30BATh 3HAHMS O (PU3UYECKUX 00BEKTAX U MPOIECcCax B MOBCETHEBHON KU3HU JIJIsi 00ecrieyeHus
0€301acCHOCTH MPU OOPAIICHUH C TPUOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS
3I0POBbSI M COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIeH cpefe, A IPUHATHS
PEIIEHUIN B MOBCETHEBHOW KU3HMU.




l'ocynapctennoe GiomkeTHOE 0611€06pa3oBaTENBEHOE YUpEKICHHAE Camapckoii obmactu
cpezsis obmeo6pasoBaTenbHast mKona ¢. YepHbni Kioa MyHAIMIAIBHOTO paiioHa
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[losicuuTenpHasg 3anmncKa

[Iporpamma coctaBiieHa Ha OCHOBE aBTOpCcKoi paboueit mporpammbl A.B.Illaranunoii «Mocksa. [Ipocsemenne, 2017r.». Jlannas nporpamma
peayin3yeTcs Npu UCIOoJIb30BaHUU yueOHUKOB «Dusuka 10-11» nunun «Knaccuueckuit kype» aBropos: I'.SI.Mskuies, b.b.byxosues, H.H.Cotckui,
B. M. Yapyrun / [Tox pen. H.A.IlapperTneBoii

O6ocHoBaHMe BblIbOpa Nporpammol

BakHOM OTAMUYNTENIbHON 0COBEHHOCTBIO aHHOM NPOrPaMMbl ABAAETCA COOTBETCTBME OCHOBHbLIM NOIOKEHUAM CUCTEMHO-AEATENbHOCTHOIO NoAxoaa B 06yyYeHum ¢
yyetom ®IrOC COO, ee HanpaBNEHHOCTb HAa YCBOEHWE TEOPETUYECKMX 3HAHUI U peLLeHne TEOPETUYECKMX U SKCNEPUMEHTA/IbHbIX 33434, pOPMMP OBaAHNE HABbIKOB
MeTanpeaMeTHbIX U IMYHOCTHbIX Pe3y/IbTaTOB Yepe3 yHMBepcasibHble yuebHble aelictaus. Mpu Boibope YMK npegmeTHOM AMHUKM ydebHmKos .A. Makuwesa
yuuTbiBanacb cneumdmKa KOHTUHIeHTa obyyatowmxca, cooteeTcTene YMK BO3pacTHbIM M NCUXONOTMYECKMM 0CODEHHOCTAM YYaLLMXCA AAHHOM LLKONbI,
cooTBeTcTBUe nporpammbl PTOC COO, 3aBepLIEHHOCTb Y4e6HOM IMHUK, NOAX0A, B CTPYKTYPUPOBAHUKN y4ebHOro matepuana: OT YacTHOro K obLemy, 4OCTYNHOCTb
W CUCTEMHOCTb U3/I0XKEHWUA TEOPETUYECKOrO MaTepuana.

AKTYanbHOCTb.

B cucteme WwKonbHOro o6pasoBaHus yuebHbi npegmeTt « PUsnka» 3aHMMaeT ocoboe mecTo. LLKoNbHbIN Kypc dM3MKKM — cnuctemoobpasytowmii ans
€CTecTBEHHOHAYYHbIX NPeaMeTOB, MOCKO/IbKY pU3MUECKME 3aKOHbI, IeXKaluMe B OCHOBE MMPO34aHUsA, ABAIOTCA OCHOBOM COAepKaHMA KypcoB XMMUK, b1uoioruu,
reorpapun n actpoHommn. dr3nKa BOOPYKaET LWKOAbHUKOB HayYHbIM METOA0M MO3HAHWA, NO3BOAIOLWMM MNOJy4aTb OOBEKTUBHbLIE 3HAHUA 06 OKPYIKaloLWeEM
mMupe.

Kypc dM3nKKM HanpaB/ieH Ha JOCTUKEHWE CAeAyIoLMX Leel, obecneynBatowmx peanmsaLmo KOrHUTUBHO-KOMMYHUKATUBHOIO, AeATe/IbHOCTHOrO MOAX040B K
0b6yuyeHuIo pU3MKe: ® 0CBOEHME 3HAHMI O PyHAAMEHTANbHbIX QU3NYECKMX 3aKOHAX U NPUHLMNAX, /IeXKaLLMX B OCHOBE COBPEMEHHOW GpU3MYECKOW KapTUHbI MMPa;
Hanbosiee BaXKHbIX OTKPbITUAX B 061aCTU PU3MKM, OKa3aBLUMX ONpeaeNstoLLee BANAHNE Ha PAa3BUTUE TEXHUKMN U TEXHOIOTUKN; METOAaX Hay4HOTo MNO3HaHMA
NpUpPoAbl; ® OBNaLEHNE YMEHUAMM NPOBOAMUTL HAbAOAEHUA, NIAHUPOBATL U BbINONHATb 3KCNEPUMEHTbI, BblABUMaTb TMNOTE3bl U CTPOUTL MOAENN, NPUMEHATb
noJlydyeHHble 3HaHWA No pUsnKe AnA 06bACHEHUA PasHOO6PA3HbIX GU3NYECKUX ABNEHWNIA U CBOMCTB BELLLECTB; MPAKTUYECKOrO MCNOIb30BaHNUA GU3MUYECKUX 3HAHUN;
OLUEHMBaTb AOCTOBEPHOCTb ECTECTBEHHOHAYYHOM MHOOPMALMM; @ Pa3BUTME NO3HABATE/IbHbIX MHTEPECOB, MHTENIEKTYa/IbHbIX M TBOPYECKUX CNOCOBHOCTEN B
npouecce NPMoBPETEHUA 3HAHMI U YMEHWNI NO GU3MKE C UCNONb30BAHMEM PA3INYHbIX UICTOYHMKOB MHPOPMALMM U COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOTUIA;
® BOCNUTaHMe yBeKAeHHOCTU B BO3MOXKHOCTU NO3HAHMA 3aKOHOB NPUPOAbI; MCNOAb30BaHUA AOCTUKEHUI PU3MKM Ha 61aro pasBUTMA Ye0BEYECKOM
UMBUAN3ALNN; HEOBXOAMMOCTUN COTPYAHUYECTBA B NPOLECCE COBMECTHOTO BbINO/IHEHWA 33434, YBAXKUTE/IbHOrO OTHOLLEHMA K MHEHWIO OMMOHEHTa NpU
obcyKaeHnn Npobaem ecTeCTBEHHOHAYYHOrO COAEPKAHMUA; FOTOBHOCTU K MOPasIbHO-3TUYECKOM OLLeHKE MUCMO/b30BaHMA HAayYHbIX AOCTUKEHWIA, YyBCTBa
OTBETCTBEHHOCTM 32 3aLLUMTY OKPY»KaloLLeN cpebl; ® UCMO/b30BaHWE NPUOBPETEHHbIX 3HAHUIN U YMEHUI ANA PELEHNA NPAKTUYECKUX 33434 NOBCEAHEBHOM KU3HMU,
obecneyeHnn 6€30NacHOCTM COBCTBEHHOW }KM3HW, PaLUMOHAbHOMO NPUPOAONO/Ib30BaHMNA U OXPaHbl OKPY»KaloLLEeN cpeabl.

3agaum 0byyeHUn: —pasBUTUE MbILLNEHMSA YHALLMXCA, GOPMUPOBAHMUE Y HUX YMEHMIA CAMOCTOATENBHO NpUobpeTaTb M MPUMEHATL 3HaHWA, Haba4aTb U
06bACHATL PU3MYECKUE ABNEHUSR;



— OBNafeHMe LWKOJIbHbIMU 3HAHNAMM 06 IKCNEePUMEHTAJIbHbIX paKTax, MOHATUAX, 3aKOHAX, TeopPUAX, MeTodax GPU3NYECKON HayKM; O COBPEMEHHOM Hay4HOM
KapTUHE MUPA; O LUIMPOKUX BO3MOMKHOCTAX NPUMEHEHUSI GU3NYECKNX 3aKOHOB B TEXHUKE N TEXHOJIOTUU;

— YCBOEHMWeE LWKOJIbHUKaMM naen equHCTBa CTPOEHMA MAaTEPUN U HEMCYEPMAEMOCTM NPOoLECcCa ee NO3HaHUA, MOHUMAHMWE POIN NPAKTUKM B MO3HAHWUMK,
AMaNneKTUYeckoro, xapakrepa GUsnNYeckux BAeHUN 1 3aKOHOB;

— dopMMpoBaHMeE NO3HABATE/IbHOIO MHTEepeca K PU3MKe U TEXHUKE, Pa3BUTUE TBOPYECKMUX CMNOCOBHOCTEN, OCO3HAHHbIX MOTMBOB YYEHUS; MOATOTOBKA K
npoAo/iKeHMo 06pa3oBaHUA U co3HaTeNbHOMY Bblbopy npodeccuu.

IkonbpHBINA Kype (PU3UKH — CUCTEMOOOpa3yIOLUi AJIsl €CTECTBEHHO-HAYYHbBIX NTPEMETOB, IOCKOJIBbKY (PU3HMUECKHE 3aKOHBI, JIeXKAIllie B OCHOBE
MHUPO3/1aHus, IBJISIOTCS OCHOBOM co/iep KaHUs KypCOB XUMHH, OMOJIOTHH, reorpaduu U acTpoHoMuu. dusnka BOOpyKaeT HIKOJIbHUKOB HAyYHBIM
METO/I0M MO-3HaHUs, O3BOJISIOUINM M0JIy4aTh 0OBEKTUBHBIE 3HAHUS 00 OKpYXKAIOLIEM MUpE.

Oco0eHHOCTSIMU M3JI0KEHUSI COJIePKaHUs Kypca SIBJISIIOTCH:

e EIMHCTBO M B3aMMOCBSI3b BCEX Pa3eiioB KaK pe3yJbTaT MOCIeA0BaTeIbHON AeTall3alui IPU U3yYEHUU CTPYKTYpPBI BellecTBa (0T MaKpo- /10
MHKpoMaciTaboB). B rmaBe «9nemenTh actpoduszuku. DBosonus BeeneHHoi» paccmaTpuBaeTcs 00paTHas Mociae0BaTeIbHOCTh — OT
MEHBIIINX MacTab0B K OOJIBIINM, 4TO 0OECIIeYnBaeT BHYTPEHHEE €IMHCTBO Kypca,

e OTCYTCTBHUC HCICHHA (1)I/ISI/IKI/I Ha KJIaCCUYCCKYIO U COBPEMCHHYIO (10 KJIacC: CricnyajlbHas TCOpHs OTHOCUTCIILHOCTH paCcCMaTpUBacTCsA BCIIC 3a
MexaHukod HproToHa kak ee 0606H_ICHI/IC Ha cnyqaﬁ ABHUXKCHUA TEJI CO CKOPOCTIAMU, CPABHUMBIMU CO CKOPOCTBIO CBETA,; 11 knacc: KBaHTOBas
TEOPUA OIIPCACIIACT CIICKTPhI U3JIYYCHUS U ITOTJIOIICHMA BBICOKUX YaCTOT, UCCIICAYCT MHKpOMI/Ip),

e JI0Ka3aTeJIbHOCTh U3JIOKEHUS MaTepuaa, 0a3upyromiasicsi Ha MPOCThIX MAaTEMAaTUYECKUX METO/IaX U KAYECTBEHHBIX OLIEHKAX (ITO3BOJISIOMINX
MOJIy4UTh, HanipuMmep, B 10 kiacce BrIpakeHUE AJIsl CUITBbI TPEHUS TOKOSI U JJIsl aMIUTUTY Ibl BBIHYKJICHHBIX KOJIEOaHUI MasgTHHUKA, OLICHUTh
paauyc yepHoi bIpbl; B 11 Ki1acce OLEHUTh pa3Mep SApa, SHEPTHUIO CBA3M 3JIEKTPOHA aTOME U HYKJIOHOB B SIp€, KPUTUUYECKYIO MACCy ypaHa,
BEJIMYMHBI 3apsI0B KBAPKOB, YUCIIO 3B€3] B [ aslakTuKe, mpUMepHbI Bo3pacT BeenenHol, napaMerpsl BeelleHHOM B INIAHKOBCKYIO 3IIOXY,
KPUTHYECKYIO TUIOTHOCTh BCENEHHOM, OTHOCUTENBHBIN NIEPEBEC BEUIECTBA HAJl aHTUBEIIECTBOM, Maccy JIkuHca, TemnepaTypy ¥ IPUMEPHOE
BpeMst cBeueHus: CoHIla, BpeMsi BOSHUK-HOBEHUS PETUKTOBOIO U3JIYUYE€HHUS], INIOTHOCTh HEUTPOHHOM 3BE3/Ibl, YUCIIO BBICOKOPA3BUTHIX
UMBUIM3aUi Bo BeenenHoit);



e MaKCHMMAaJIbHOE HUCIOJIh30BaHNE KOPPEKTHBIX (PU3MIECKUX MOJeNel u ananoruii (Mogenu: 10 kimacc — Moenu KpucTaia, SJIeKTPU3aun
TpeHueM; 11 knacc — CBEpXIPOBOAMMOCTH, KOCMOJIOTHYECKas Moeiab PpruaMana, MOJEIb IPOCTPAHCTBA, HC-KPUBJIEHHOTO I'PaBUTALIUEH;
aganoruu: 10 kmacc — ABWKCHUA 4aCTHL B OJHOPOAHOM I'PABUTALITMOHHOM M 3JICKTPOCTATUUCCKOM IIOJIAX; 11 xmmacec — pacrnpocTpaHCHUus
MCXaHUYCCKUX U DJICKTPO-MAariuTHBIX BOJIH, JABJICHUA NACAJILHOTO U (I)OTOHHOFO FaSOB);

e 00CyXJeHHe I'paHull IPUMEHUMOCTH BCEX U3ydaeMbIX 3akoHoMepHocTel (10 kimace: 3akonbl HetoToHa, I'yka, KynoHa, cnoxxenus ckopocrei;
11 knacc: 3akoH OMa, Kilaccuueckas Teopus EKTPOMArHuTHOTO U3JIy4EHHs) U UCIIOJIb3YeMbIX MoJienel (MaTepuanbHas TOUKa, UealbHbIH
raz uT. 1.);

e HCIOJb30BAaHHE U BO3MOXKHASI HHTEPIIPETAIMSI COBPEMEHHBIX HayYHBIX JaHHBIX (11 Kimacc: aHU30TPONUS PETUKTOBOIO U3ITyYEHHMSI CBSI3bIBAETCS
¢ oOpazoBaHHEM aCTPOHOMHYECKUX CTPYKTYp (Tomo0HbIe uccnenoBanus [xona Masepa u [xxopmka Cmyra O0butn yaoctoensl HobeneBckoit
npemud 1o ¢usuke 3a 2006 ron), Ha MIECTH PUCYHKaX MPUBEAEHBI B pa3HbIX MacmTa-6ax 3D-kapTunku BeenenHoil, nosyyeHHbIe 3a
MIOCJIETHUE TOJIbl C TOMOIIbI0 KOCMHUUYECKUX TEJIECKOTIOB);

e paccMOTpEeHHE MPUHIUNA IEHCTBUS COBPEMEHHBIX TEXHUUECKUX ycTporcTB (10 Ki1ace: cBeTOKOMMPOBAIBHO M MaTUHbI, 3JIEKTPOCTATHUYECKOTO
¢buibTpa AN OUYMCTKU BO3/yXa OT MbLIH, KJIaBUATYPbl KOMITbIOTEpa; 11 Kitacc: AeTekTopa MeTauinye-CKUX MpeIMeToB, Moe3/la Ha MarHUTHOM
TOJTYIITKE, CBETOBO/Ia), MPUKIIATHOE MCTIOIb30BaHue Guznueckux siBiieHnit (10 Kimacc: siBeHUE dJIEKTpU3aIluy TPEHUEM B TaKTHIIOCKoNnu; 11
KJIacC: DJIEKTPUUECKOT0 pa3psiia B IUIa3MEHHOM JHCILIEE);

e  OOMIEKYNbTYPHBIN aCHEeKT (PU3NYECKOTO 3HAHMSI, peanu3a-1us UIeu MexXnpeaMeTHbIX cBs3el (10 kinacc: cuMMeTpus B IPUPOJIE U KUBOIUCH,
yrnpyrue aepopManuu B OMOJIOTMUECKUX TKaHIX, (U3N0IOTHYECKOe BO3ICHCTBHE MEPerpy30K Ha OPraHu3M, CYIIECTBOBAHUE DIIEKTPUUECKOTO
noJist y pei0; 11 kinace: pusnueckue NpUHIMIIBI 3peHUs., 00bICHEHUE MPUYNH BOZHUKHOBEHUS PaIMAIlMOHHBIX MOSICOB 3eMJIH, BBISICHEHHE
BKJIaJ]a Pa3IUYHBIX HCTOYHUKOB HOHU3UPYIOIIETO U3JIyUYeHHUsI B €CTECTBEHHBIN palualluOHHbIN ()OH, UCTIOJIH30BAHHUE SIBICHUS PAJUOAKTUBHOTO
pacnajzia B MU30TOMHOM XpOHOJIOTUH, GOPMYITHUPOBKA HEOOXOAUMBIX yC-TOBUI BO3HUKHOBEHHS OPraHUUECKOM KU3HU Ha TIJIAHETE).

Hean n3yvyenns pu3NKU B CpeHel HIKOJIE CAeAyoIme:

o q)OpMI/IpOBaHI/IC y 06yl1a}oumxc;1 YMEHHUA BUACTH U IOHUMATh HCHHOCTDb O6p330BaHI/IH, 3HAa4YUMOCTb q)HSquCKOFO 3HAaHUA AJIA KaXKI0T0
YCJIOBCKA, HC3aBUCHUMO OT €I'0 HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH, YMGHI/Iﬁ pas3indaTrb q)aKTBI H OLCHKH, CPAaBHHUBATb OICHOYHLIC
BbIBO/Ibl, BUICTDb UX CBA3b C KPUTCPHA-MH OLICHOK, q)OpMy.]'II/IpOBaTB 1 000CHOBEIBATh CO6CTB€HHYIO IIO3ULHNIO,

o (I)OpMI/IpOBaHI/IC y 06yqafoumxc;1 HOCJIOCTHOI'O NPCACTABJIICHUA O MUPE U POJI (bI/I3I/II(I/I B CO3JaHNHU COBpeMeHHOﬁ CCTCCTBCHHO-HaquOﬁ
KapTUHBI MUpaA; YMCHHUA OOBSACHATH MOBCACHUC 0OBEKTOB U IIPpOLECChI Oprxcanmeﬁ JEHCTBUTEIIFHOCTH — HpHpOI[HOfI, COHH&HBHOﬁ,
Ky.]'ILTypHOfI, TEXHUYECKOU Cpcabl, UCTIOJIB3Ys JIS1 9TOT'O (I)I/ISI/ILICCKI/IC 3HaHUA,



o mpuoOpereHre 00YJaIOIMIMMUCS OTBITAa PA3HOOOPA3HOM NEeSITETPHOCTH, ONBITA TIO3HAHUS U CAMOTIO3HAHUS; KITFOUEBBIX HABBIKOB
(K/1r04EBBIX KOMIIETEHTHOCTEN ), UMEIOIIUX YHUBEPCAIb-HOE 3HAYCHHUE JUIsl PA3JIMYHBIX BUJIOB JI€ATEIIbHOCTH, — HABBIKOB PELICHUS
npo0JieM, IPUHATHUS PEIISHU, TIONCKa, aHAIN3a U 00-paboTKH HH(OPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB H3MEPEHHIA,
COTPYIHUYECTBA, YP(PEKTUBHOTO U O€30TIACHOTO UCTIOIB30BAHMUS PA3TMYHBIX TEXHUIECKUX YCTPOWCTB;

o OBJIAQJICHUE CUCTEMOMN Hay4YHbIX 3HAHUM 0 PU3NYECKUX CBOMCTBAX OKPYXKAIOIIET0 MUPa, 00 OCHOBHBIX (PU3MUECKUX 3aKOHAX U O
croco0ax MX UCMHOJb30BaHUs B IPAKTUUECKOM JKU3HU.

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA ®UIUKHU

OO6yuenue ¢u3nku B 00pa3oBaTeIbHOM YUPEKIEHUU JO0JKHO ObITh HANpaBiIeHO HAa GOPMUPOBAHUE CAEAYIOUIUX PE3yIbTaTOB: JIMYHOCTHBIE
pPe3yIbTAThI:

- YMEHHE YIPaBIATh CBOEH MO3HABATEIbHON JAESITETbHOCTHIO; - TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHHUIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIIEHNE K HEMTPEPHhIBHOMY 00pa30BaHUIO KaK YCIOBUIO yCIIENTHON MpodecCHoHaNbHOM U 00IIeCTBEHHON
NesITeNIbHOCTH; - YMEHUE COTPYJHUYATh CO CBEPCTHUKAMU, I€ThbMHU MIIAJIIIETO BO3PacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, y4eOHO -UCCIIeI0BATEIbCKOMH,
MIPOEKTHOM M IPYTUX BUAAX JIEATEIBHOCTH; - CPOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
OCO3HAHHE 3HAYMMOCTHU HAaYKH, BJIaJICHUs JOCTOBEPHON MHPOpMAaLIUEl O MePeIOBbIX JOCTHKEHUIX U OTKPBITUAX MUPOBOU U OTEYECTBEHHON HAYKH;
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpPa U OOIIECTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY; - UYBCTBO FOPJOCTH 32
poccuiickyro (PU3HUECKyI0 HayKy, TYMaHU3M; - OJIOKUTEIbHOE OTHOIIIEHUE K TPYY, LEIeYCTPEMIIEHHOCTD; - SKOJIOTHUYECcKas KyJIbTypa, OepexxHoe
OTHOIIIEHHE K POJTHOM 3emMJie, MPUPOIHBIM OorarcTBaM Poccuu u Mupa, moHMMaHHe OTBETCTBEHHOCTH 32 COCTOSIHUE MTPUPOJIHBIX PECYPCOB U pa3yMHOE
MIPUPOIOUCIIONB30BAHUE.

MeTanpeaMeTHbIE pe3YJbTaThl:

Pezynamuenvie YY/[: Obyuarowuiics cmodicem: - CAaMOCTOSITENBHO ONPEACIATh LIeTH, CTABUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON IEATENBHOCTH U KU3HEHHBIX CUTYAIIUSIX; - OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U APyrue HeMaTepHallbHbIE PECYpPCHI,
HE0OXO0IUMBIE [T TOCTHKEHUS TIOCTaBICHHON paHee IeH; - COMOCTABIIATH UMEIOIINECS] BO3MOKHOCTH M HEOOXOIUMBIE JUIsl TIOCTHXKEHUS TeNN
PECYpCHI; - ONPEAEINIATh HECKOIBKO MyTeH JOCTHKEHUSI OCTABIIEHHOM 1ENH; - 3a]1aBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO OIIPENEIUTh, YTO
LeJb JOCTUTHYTA; - COMOCTABJIATh MOJYUEHHBIN PE3YNbTAT IEATEIbHOCTU C IOCTABICHHON 3apaHee LENbI0; - OLIEHUBATh MOCIEACTBUS JOCTHKEHUS
MIOCTaBJICHHOM IEJIN B IEATEILHOCTH, COOCTBEHHOM KU3HU U )KU3HU OKpyxaromux jroaei. Iloznasamenvnvie YY/[: Ooyyaiowuiica cmodcem. -
KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIMIO C PA3HBIX MO3UIHI; - paclio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MH(HOOPMAIIMOHHBIX




MCTOYHHKAX; - UCTIOJIB30BATh PA3IMYHbIC MOJCIHHO-CXEMAaTHYECKHE CPECTBA ISl PEACTABICHHUS BBISABICHHBIX B MHPOPMAIIMOHHBIX HCTOUYHHKAX
MIPOTUBOPEYUH; - OCYIIECTBISATh Pa3BEPHYTHIN HH(OPMALIMOHHBINA OUCK U CTABUTh HE €r0 OCHOBE HOBBIE (Y4eOHBIE U [T03HABATENIbHbIE) 3a/1a4H; -
HCKaTh U HaXOAUTh 0000IEHHBIE CIOCOOBI PELIEHHS 3a7a4uy; - IPUBOAUTH KPUTUUYECKUE apTyMEHTHI, KaK B OTHOIIEHUHU COOCTBEHHOTI'O CYXKJIEHUS, TaK
Y B OTHOIICHUH JICHCTBHIA ¥ CY)KICHUH JAPYroro 4eI0BeKa; - aHAJM3HUPOBATh U MPEOOPa30BBIBATH MPOOIEMHO-IPOTHBOPEYNBBIC CUTYAINH; - BEIXOIUTh
3a paMKH y4eOHOTO IpeMeTa 1 OCYIIECTBIIATH LIeJIEHANIPABICHHBIN TOMCK BO3MOKHOCTH HMIMPOKOTO IIEPEHOCA CPEJICTB U CIIOCOO0B AECHCTBHUS; -
BBICTPaNBATh MHANBUAYAJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPUIO, YUUTHIBAsI OTPAHUYEHUSI CO CTOPOHBI APYTUX YUaCTHUKOB U PECYPCHBIE OTHOLICHU SI; -
MEHSATh U YAEpKUBATh Pa3HblE NO3UIIMU B T0O3HABATEIILHOMN A€ATEIbHOCTH (OBITh YUEHUKOM U yUHUTEIeM; GOpMYIMpOBaTh 00pa30BaTeNIbHBIN 3anpoc U
BBITNIOJIHATh KOHCYJIbTaTUBHBIE (PYHKIIMU CAMOCTOSITENILHO; CTABUTh MTPOOJIEMY U pabOTaTh HaJl €€ PElIeHUEM; YIIPaBIsITh COBMECTHOM M03HABATEILHON
JESITeIbHOCTBIO U MOJUUHATHCS).

Kommynuxamuenwte YY/[: Obyuarowutics cmodcem: - OCyIECTBIATH JIEJTOBYI0 KOMMYHHUKAIIUIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCTBIMU (KaK
BHYTpHU 00pa30BaTelIbHOI OpraHu3aliy, Tak U 3a ee Ipe/esiaMu); - IPU OCYILECTBICHUH IPYNIOBON pabOThI OBITh KaK PYKOBOJUTENEM, TaK U YICHOM
MIPOEKTHON KOMAaH bl B Pa3HbIX POJIsIX (T€HEpaTopoM UAEH, KpUTHUKOM, UCIIOTHUTENIEM, IPE3EHTYIOIUM U T.J1.); - Pa3BEPHYTO, JIOTUYHO U TOYHO
u3JIarath CBOIO TOUKY 3PEHHUS C UCIOJIb30BaHUE a/IEKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPEZCTB; - pacliO3HAaBaTh KOH(QIUKTHBIE CUTYyallUH U
MpeI0TBpaIlaTh KOH(PIUKTHI 10 X aKTUBHOH (pa3bl; - COTIacOBBIBAThH MO3HUILIUY YWIEHOB KOMAH/IbI B IIpoLiecce pabOoThI HAJl OOIINM
MIPOIyKTOM/pEIICHUEM; - TPEACTABIATH MyOJIMYHO pe3yabTaThl HHANBUAYAIbHON U TPYNIOBOM NESTENLHOCTH, KaK Mepe]] 3HaKOMOM, Tak U mepe;
HE3HAKOMOU ayJUTOPUEH; - MOAOUPATh MAPTHEPOB IS JACTOBOM KOMMYHHKAIIUN, UCXOI U3 COOOPaKEHUM PE3yIbTATUBHOCTH B3aHMMO/ICHCTBHSI, a HE
JUYHBIX CUMIIATUH; - BOCIPUHUMATh KPUTHUECKUE 3aMeUYaHUs KaKk pecypc COOCTBEHHOTO Pa3BUTHSI; - TOYHO M €MKO (POPMYIHpOBaTh Kak
KPUTHYECKHE, TaK U 0JJ0OpUTENIbHBIE 3aMEUaHus B aJipec IPYTUX JIoJIel B paMKax JeJI0BOI 1 00pa30BaTeIbHON KOMMYHUKAIIUU, H30eras Ipu 3TOM
JIUYHOCTHBIX OLEHOYHBIX CY)KJICHUH.

IlpenMeTHBIE Pe3VJabTaThI:

Buinycknux na 0a3060Mm VYPDO6BHE HAYYUmcA.

e JIEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON
TEXHHUKHU ¥ TEXHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIIOCH;

e JICMOHCTPUPOBATH HAa NPpUMEpPAX B3AaUMOCBA3b MCKAY (bHSPIKOﬁ " ApYIruMH €CTCCTBCHHBIMU HAayYKaMU;
e YCTAHABJIMBATb B3aNMMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBIICHUH U MPUMCHATH OCHOBHBLIC (1)I/ISI/I‘IGCKI/IG MOJCIIN AJIA UX OITMCAHUA U O6T>$ICH€HI/I$I;

e HCIIOJIB30BAaTh I/IH(i)OpMaI_II/II-O (1)I/I3I/I‘ICCKOI"O COACPIKAHUSA TTPHU PCHICHUN y‘IC6HHX, IMPAKTHUYICCKUX, ITPOCKTHBIX U UCCIICAOBATCILCKUX 3a/1aY,
HHTCTpUPYA I/IH(I)OpMaI_[I/IIO N3 pa3JIMYHbIX UCTOYHHUKOB U KPUTHYCCKHU €€ OLICHUBAS,;



e paznuyaTh U yMETh UCIOJIb30BaTh B y4eOHO-UCCIIEOBATENbCKOMN 1€ATEIbHOCTH METO bl HAYYHOI'O [T03HAHUS (Ha0II0/IeHUE, ONMCaHuE,
M3MEpEHHUE, SKCIIEPUMEHT, BBIIBM)KCHUE TUIIOTE3bI, MOJCITUPOBAHNE U JIP.) U (GOPMBI HAyYHOTO TIO3HAHUS ((PaKThl, 3aKOHBI, TEOPHUH),
JNEMOHCTPUPYs Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUY;

e TPOBOJUTH MPSIMbIEC  KOCBEHHBIE N3MEHEHHS (PU3NYECKUX BETUYMH, BHIOMpAsk H3MEPUTEIbHBIE IPHOOPHI C YIETOM HEO0OX0AUMOU TOYHOCTH
M3MEpEeHUH, MIIaHUPOBATh X0/ U3MEPEHUH, MOJIydaTh 3HaU€HUE U3MEPSIEMOI BEJIMYUHBI U OLIEHUBATh OTHOCUTEIBHYIO ITOIPEUTHOCTH IO
3aJlaHHBIM (popMyIam;

e TIPOBOAUTH UCCICAOBAHUA 3aBHCHUMOCTEH MCKIY (1)I/I3I/I‘~IGCKI/IMI/I BCJIMYMHaMU: ITPOBOAUTHL U3MCPCHUA U ONIPCACIATE Ha OCHOBE UCCIICIOBAHUA
3HAYCHHUEC MapaMCTPOB, XapaKTCPU3YIOIIUX JAaHHYIO 3aBUCUMOCTE MEXKAY BCIIMUMHAMUA, U ACTIATh BBEIBOJ € YUYCTOM IMOTPCIIHOCTH I/I3MepeHI/II\/JI;

e  WCIOJIB30BATH ISl ONMCAHUS XapakTepa MpoTeKaHus (U3HIECKUX MPOIECCOB (PU3HMUECKUE BETUIUHBI U IGMOHCTPUPOBATH B3AMMOCBSI3b MEXK Y
HUMU,

e HCHOJB30BaTh AJIA ONMMCAHUA XapaKTEpa NPOTCKaHUA (1)I/I3I/I‘—IeCKI/IX mponeccon q)HSquCKI/Ie 3aKOHBI C YYCTOM I'PAHUIL UX
MPUMCHUIIPUMCHUMOCTH,

e pemaTh KaueCTBEHHBIC 3a7a4H (B TOM YHCIIC U MEXKIIPEJAMETHOTO XapaKTepa): UCIOIb3Ys MOICTH, (pu3ndecKre BeTMYMHbI U 3aKOHBI,
BBICTPAUBATh JJOTUYECKU BEPHYIO IIEMOYKY OOBSICHEHUS (JI0KAa3aTENbCTBA) MPEJIOKEHHOTO B 3aa4e mpoiiecca (SIBJICHHS),

e pemaTh pacYETHBIC 33/1a4H C SIBHO 3aJIaHHON (PM3UUECKOW MOJICIBIO: HAa OCHOBE aHAJIM3a YCIOBHUS 3a/1a4 BBIJACIATH PU3MUECKYIO0 MOIENb,
HaxO0JIUTh (PU3UYECKHUE BEITMYUHBI M 3aKOHBI, HEOOXOIUMBIE U JIOCTATOYHBIE JJIS €€ PEUICHHUs, TPOBOIUThH PAacUeThl U IIPOBEPATH MOTYICHHBIH
pe3ynbTart;

® YUYHUTBIBATH I'PAHUIBI IPUMCHCHUA U3YUYCHHBIX (bH?)H‘iCCKI/IX MOI[GJ'ICﬁ IIpU pCUICHUHA (1)I/ISI/ILICCKI/IX U MCKIIPEAMETHBIX 3a1a4,

e HCIIOJBb30BAaThb I/IH(l)OpMaHI/II-O U IMIPUMCEHATH 3HAHUA O IMIPUHIUIIAX pa6OTBI M OCHOBHBIX XapaKTCPUCTUKaX U3YyYCHHbBIX MAIllH, HpI/I60pOB n
APYTUX TEXHUYCCKUX YCTpOﬁCTB I pCIICHUSA ITPAKTUYICCKUX, y‘{e6HO'I/ICCHeI[OBaTeJ'IBCKI/IX " IIPOCKTHLBIX 3a1a4;

- UCIIOJIb30BAaTh 3HAHUAA O (1)I/I3I/IIIGCKI/IX 00BEKTaX U nponeccax B HOBCCHHCBHOﬁ JKHN3HH AT oOecneyeHns1 6€30IaCHOCTH IIpu O6paH_ICHI/II/I C an60paMH
U TCXHUYCCKHUMH YCTpOﬁCTBaMH, JJI1 COXpAaHCHUA 30POBbA U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B OKPY)KaIOH_Ieﬁ cpeac, sl IIPUHATHA
peI_HeHI/Iﬁ B HOBCCHHCBHOﬁ KHU3HU.

Mexann4yecKne siBJEHHUSA

® PacClio3HABATb MCXAaHNUYCCKUC ABJICHUSA U OOBSCHITH Ha OCHOBE HMEIOIINXCSA 3HaHUM OCHOBHBIE CBOMCTBA UJIH YCJIOBUS MMPOTCKAHUA 3THX
SIBIICHUI: PaBHOMEPHOC U HCPABHOMECPHOC NBUKCHHUEC, pABHOMCPHOC 1 PABHOYCKOPCHHOC HpHMOHHHCﬁHOC ABHXKXCHHUC, OTHOCUTCIBHOCTD



MEXaHHYECKOTO JBMKCHHUS, CBOOOIHOE TTaICHUE TEJl, PABHOMEPHOE JIBIDKEHUE 110 OKPYKHOCTH, HHEPIIHSI, B3aUMOJICHCTBHUE TEJI, PEAaKTUBHOE
NBIKEHUE, TIepeiada JaBIeHUsI TBEPAbIMH TEJIaMU, KUIKOCTSIMHU U Ta3aMu, aTMOC(EpHOE JaBCHUE, IJIABaHUE TeJl, PABHOBECHE TBEPABIX TEIl,
MMEIOIINX 3aKPEIUIEHHYIO OCh BpallleH!s, KoyieOaTenbHOe IBUKCHUE, PE30HAHC, BOJIHOBOE JIBIKEHHUE (3BYK);

OTIMCBHIBATH M3yYCHHBIC CBOMCTBA TENl M MEXaHMUECKUE SBIICHUS, UCTIOIb3YS (PH3NUECKUE BETUYHUHBL: MTyTh, IEPEMEIIEHHE, CKOPOCTh,
yCKOpeHue, epro 1 oOpallleHrs, Macca Tena, III0THOCTh BEIIeCTBa, CUila (CUIIa TSA¥KECTH, Cuila YIIPYTroCTH, Cujla TPEHHUs), JaBJI€HUE, UMITYJIbC
TeJa, KWHETUYEeCKasi DHEPIys, MOTEHIIMAIbHAs SHEPTUs, MeXaHn4yeckas pabora, Mexannyeckas moiutHoctb, KII/ npu coepriuennn paboTsl ¢
HCI0JIb30BAHMEM MTPOCTOrO MEXaHU3Ma, CUJla TPEHUSI, aMIIUTY/a, IEPUOJ] ¥ YacTOTa KojaeOaHuH, AJIMHA BOJIHBI M CKOPOCTD €€
pacnpocTpaHeHus; IPU OMMCAHUN MTPABUIIBHO TPAKTOBATh (PU3UUECKHUIM CMBICI UCIOIb3YEMbIX BETUYHMH, UX 0003HAYEHUS U €TUHUIIbI
M3MEepeHusl, HaX0AUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUMHAMU, BBIYUCIIATH 3HaYeHUE (PU3HUECKOi
BEJINYMHBI;

aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHE SIBJICHUS U MIPOLECCHI, UCTIOJb3YyA (PU3HUecKHe 3aKOHbBI: 3aKOH COXPaHEHUs SYHEPTHH, 3aKOH
BCEMUPHOTO TATOTEHUS, IPUHIUI CYIEPIIO3ULIUU CHIT (HaXokieHue paBHoaAercTByomen cuibl), I, 1T u 111 3akonst HetoTOo Ha, 3ak0H
COXpaHEHHMs UMITYJIbCa, 3aK0H ['yka, 3akoH Ilackans, 3akoH ApxuMesa; Ipyu 3TOM Pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0
MaTeMaTU4ECKOE BBIPAXKCHHUE;

pas3iinvdaTb OCHOBHBIC IIPHU3HAKKW U3YUYCHHBIX (1)1/131/1qu1<1/1>; MO,HGJTCP'IZ MaTc€purajibHasd TOUYKa, MHCPOHUAJIbHAad CUCTEMA OTCUCTA,

pelaTh 3a/1a4u, UCHOJb3Ys PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIMI CYTIEPIO3UIIUHN CHIL, I,
IT u III 3axonbl HhtoTOHA, 3aKOH COXpaHEHUs UMITyJIbca, 3akoH ['yka, 3akoH [lackais, 3akoH Apxumesa) 1 OPMYIIbI, CBSI3bIBAIOIINE
¢buznyeckue BeIUUnHBI (ITyTh, CKOPOCTh, YCKOPEHUE, Macca Tela, INIOTHOCTh BEIIeCTBAa, CUIIA, aBlIEHUE, UMITYJIbC Tella, KHHEeTHYecKast
SHEprus, MOTEHIMAJIbHAS YHEPTHsl, MeXaHu4yecKasi paboTa, MexaHuuyeckasi MoIHocTb, KIIJ] mpocToro Mexanusma, cusia TPEHUS CKOJIbKEHHUS,
KO3 (GUIIMEHT TPeHUs, aMILTUTY/a, IEPHOJI U YaCTOTa KojeOaHu, UTMHA BOJIHBI M CKOPOCTh €€ PaCIpOCTPaHEHHs): Ha OCHOBE aHaIM3a
YCIIOBUS 3a/1a4M 3alHChIBATh KPAaTKOE YCIOBUE, BHIACTATH (U3UUYECKUE BEIIMUMHBI, 3aKOHBI U (DOPMYJIIbI, HEOOXOAUMBIE [Tl €€ PeleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIBHOCTH MOTYYEHHOTO 3HAYCHHS (PU3NUECKON BEJTMUMHBI.

TenaoBble ABJIeHUA

PpacCiio3HaBaThb TCIIOBBIC SABJICHUA U 00BACHATH Ha Oaze HUMCIOIIHUXCA 3HaHWH OCHOBHBIC CBOMCTBA MIIH YCJIIOBUA TPOTCKAHUS OTUX SIBIICHHI
,Z[I/I(l)(l)y3I/I$I, U3MEHEHHE 00beMa Tei IIpU Harp€BaHuu (OXJI&)KI[CHI/II/I), OOJIbIIIast CXKUMAEMOCTh ra3oB, Majasa CCKUMAaCMOCTb JKUJIKOCTEH U
TBEPABIX TECJI; TCIIJIOBOC PABHOBECUC, UCITAPCHUC, KOHACHCAIHs, IJIABJICHUEC, KPUCTAJUIN3allus, KUIICHUC, BIIA)KHOCTD BO3yXa, Pa3JINYHBIC
CITOCOOBI TCILIoNEepeaAaun (TGHHOHpOBO)IHOCTL, KOHBCKIIWA, I/I3J'Iy‘IeHI/Ie), arperaTHbIC COCTOAHUA BCIICCTBA, MOTTIONICHUC SHCPIUU TIPpU
HUCIIAapCHUU KUAKOCTU U BBIACIICHUEC €€ IIPU KOHACHCAIIUU I1apa, 3aBUCUMOCTb TEMIICPATYPhI KUIICHUA OT AABJICHUS

OMHUCBIBATH NU3YYCHHBIC CBOMCTBA TEI U TEIJIOBBIS SABJICHUS, UCTIOJIB3Y (I)I/ISI/IIICCKI/IC BCJIMYHHBI: KOJIMYCCTBO TCIUIOTEI, BHYTPCHH A SHCPI'Us,
TCMIICpaTypa, YACIbHAA TCIIJIOCMKOCTh BCUICCTBA, YACIIbHAA TCIJIOTA IVIABJICHUA, YACIbHAA TCIJIOTA HapOOGPaSOBaHI/IH, yAcJIbHad TCILUIOTa



CropaHus TOILIMBA, KOE)(b(bI/IIII/IeHT IIOJIE3HOI'O I[GﬁCTBI/IS[ TCIIJIOBOI'O ABUIaTCIIA; ITPU OMMUCAHUUA ITPABHUJIbHO TPAKTOBATH q)HSquCKHﬁ CMBICJI
HCII0JIb3YEMBIX BCIIMYUH, UX o0o3HaueHusa U CAVHUIBI UBMCPCHUS, HAXOANUTH C];)OPMYJH)I, CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I‘~I€CKYIO BCJIMYHHY C
APYTrUMH BCIIMYMHAMM, BBIYUCIIATL 3HAYCHHUC (1)PI3I/I‘I€CKOﬁ BCINYUHDBI,

AHAJIIM3UPOBATH CBOMCTBaA TCJI, TCIJIOBBIC SABJICHHUA U ITPOLECCHI, UCII0JIb3YS OCHOBHBIC MOJIOKCHHA aTOMHO-MOJICKYJIAPHOTO YYCHHA O CTPOCHUU
BCIICCTBA U 3aKOH COXPAaHCHUA SHCPIUU;

pa3anyaTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX GU3NYECKUX MOJIENIEN CTPOSHUSI ra30B, )KUIKOCTEN U TBEPBIX TEN;
MPUBOJIUTH IPUMEPBI PAKTHUECKOTO MCIOIb30BaHUsI PU3NYECKUX 3HAHUMN O TEIUIOBBIX SIBICHUSX;

pemaTh 3a/1a4u, KCTIOJIB3Ys 3aKOH COXPAHEHUS YHEPTUHU B TEIJIOBBIX Mpolieccax U (OpMyIIbl, CBSI3bIBAIONNE (DU3UICCKUE BETUINHBI
(KOJIMYECTBO TEIUIOTHI, TEMIIEPATYpa, yAeIbHas TEIJIOEMKOCTD BEIIECTBA, yIeIbHasl TEeIJI0Ta IUIaBJIeHUs, YAeIbHas TeIIoTa Mapooopa3oBaHu 1,
yZeIbHas TeIIoTa CrOpaHus TOIUINBA, KOA(PGUIIUEHT MMOJIE3HOrO JEHCTBUS TEIJIOBOTO ABUTATENs): HA OCHOBE aHallM3a yCIOBUS 3a7aun
3aMMChIBaTh KPATKOE YCIOBUE, BBIACIATHh (PM3NUECKUE BEIIMUNHBI, 3aKOHBI U (JOPMYJIIBI, HEOOXOIUMBIE JIJIS €€ PEIICHUS, TIPOBOANTH PACUETHI U
OIIEHUBATh PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETMIUHBI.

3JICKTp](I'—IeCKI/Ie H MAarHuTHbIC SABJICHHUA

pacrno3HaBaTh 3JIEKTPOMArHUTHBIE SIBICHUS U OOBSICHATH Ha OCHOBE UMEIOIIMXCS 3HAaHUN OCHOBHBIE CBOMCTBA UJIN YCIIOBUS MIPOTEKAHUS ITHX
SIBIICHUI: DIIEKTPU3aLUs TEN, B3aUMOJCHCTBUE 3apsSA0B, SJIEKTPUUECKUIN TOK U €ro AeWcTBUS (TEIIOBOE, XMMUUECKOE, MAaTHUTHOE),
B3aMMO/ICHCTBUE MAarHUTOB, AIEKTPOMArHUTHAS UHIYKIIHS, IEHCTBUE MAarHUTHOTO T0JIsl Ha IPOBOJAHUK C TOKOM U Ha JBHXKYILYIOCS
3apsHKEHHYIO YacTHUILY, IEHCTBUE SJIEKTPUUECKOTO MOJIA Ha 3apSDKEHHYIO YaCTHILY, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHeHue CBETa, OTPaKEHHE U PEJIOMIICHHE CBETa, AUCIIEPCHS CBETA.

COCTaBJIATH CXEMBI DJICKTPUYCCKUX ueneﬁ C IMOCJICAOBATCIIBHBIM U ITApaJlJICIIbHBIM COCIUHCHUEM 3JICMCHTOB, pa3jindyasa YCJIOBHBIC 0003HaYEHU
QJICMCHTOB JJICKTPHYCCKHUX Leneu (I/ICTO‘IHI/IK TOKa, KIIF04, pE3uCTOp, p€OCTAT, JaMIIO4Ka, aMIICPMETP, BOJ'IBTMeTp).

HCIIOJIb30BATb OIITUYCCKUC CXCMBbI JJIA IIOCTPOCHUSA H306pa)KeHHﬁ B IINIOCKOM 3€pKaJIC U c061/1pa10mel71 JIMH3C.

OIMCBIBATh U3yYEHHBIE CBOMCTBA TEJ U AJIEKTPOMArHUTHbIE SBJICHUSL, UCTIONbB3Ysl (PU3MUECKUE BEJIMUYMHBI: JIEKTPUUECKUI 3aps]], CUila TOKa,
3JIEKTPUYECKOE HANPSHKEHUE, IEKTPUUECKOE CONTPOTUBIIEHHUE, YIEIBbHOE COPOTUBIIEHUE BELIECTBA, pab0Ta IEKTPUUYECKOTO MOJIs,, MOLTHOCTh
TOKa, (POKYCHOE PacCTOSIHUE M ONITUYECKAasl CUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTA CBETA; IPU ONMCAHUU
BEPHO TPAKTOBATH (PM3UUYECKUI CMBICI MCIIOJIB3YEMbIX BEIMYHMH, UX 0003HAYEHUS U €IUHMILIBI U3MEPEHUS; HAXOJUTh (HOPMYIIbI, CBSI3bIBAIOLIHE
JaHHYIO0 (PU3MYECKYIO BEIUYUHY C JPYTHMHU BEIUYMHAMHU.



aHAJIM3UPOBATH CBOMCTBA TEJI, JICKTPOMArHUTHBIC SIBIICHUS U MPOIECCHI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsiaa, 3akoH OMa Juis yyacTka 1en, 3akoH Jpxoynsa-JIeHia, 3aKoH MpsAMOJIMHENHOTO paclpoCTpaHEHUs CBETA, 3aKOH OTPa)KEHUs CBETa,
3aKOH MPEIIOMIICHHS CBETA; P 3TOM Pa3IN4aTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €0 MAaTeMaTHYECKOE BBIPAKEHUE.

IMPHUBOJUTH MMPUMCPBI ITPAKTUYCCKOT'O MCITI0JIb30BAHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUH O SJICKTPOMArHUTHBIX SABJICHUAX

pelaTh 3a1a4u, UCIoJIb3ysl (pu3nueckue 3aKoHbl (3akoH OMa Juid ydacTka LenH, 3akoH Jxoymnsa-JIeHna, 3akoH NpsAMOJIMHENHOTO
pacnpoCTpaHEHuUs CBETa, 3aKOH OTPaKEHUsI CBETa, 3aKOH IPEJIOMJIEHUS CBETa) U (OpMYJIbl, CBA3bIBAOLINE (PU3NUECKUE BEIMUMHBI (CHIIa TOKA,
UIEKTPUUYECKOE HANPSKEHUE, IEKTPUUECKOE CONIPOTUBIIEHUE, YIEIbHOE CONPOTUBIIEHUE BELIECTBA, pa00Ta AEKTPUUECKOTO MOJIs, MOLIHOCTh
TOKa, (1)OKyCHO€ PacCTOSAHUEC U ONITUYCCKAd CHJIa JIMH3bI, CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJJIMHA BOJIHBI U 4aCTOTa CBCTA, q)OpMYJ'II)I pacucra
JIEKTPUUYECKOTO CONTPOTUBIIEHUS NIPUIIOCIIEA0BATEIbHOMUIIAPAIIIIEIEHOM COSMHEHUH ITPOBOIHUKOB): HA OCHOBE aHAJIM3a YCIOBHS 3aa4u
3aIlMMCBbIBATh KPATKOEC YCIIOBUEC, BBIJICIATH (1)I/ISI/I‘IGCKI/I€ BCJIIMYHHBI, 3aKOHBI U (1)OpMy.]'II)I, HCO6X0}II/IMBIG AJIg €€ pCUICHUA, IMPOBOJUTH PACUCTEI U
OL€HUBATHh PC€AJIbHOCTDH IMMOJTYUCHHOI'O 3HAYCHUA (1)1/13qu01<0171 BECJIINYHMHBI.

KBanTOBbBIC fIBJICHUSA

pacCrno3HaBaTb KBAHTOBEIC SABJICHUA U OOBACHATEL HA OCHOBE HMCIOMINUXCA 3HAaHWI OCHOBHBIC CBOMCTBA MIIH YCJIOBUSA NPOTEKAHUSA 3THX SIBIICHMIA:
C€CTECCTBCHHAA U HCKYCCTBCHHAA paJuOaKTUBHOCTD, O-, B' " Y-U3JTy4CHHUA, BOSHUKHOBCHHUEC JIMHEMYIATOTO CIICKTpa U3JTyYCHUA aTOMaA,

OTHCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJICHUS, UCTIONB3YyA (PU3MUecKre BETUYUHBI: MACCOBOE YHCIIO, 3apsII0BOE YMCIIO, IEPUO/T IOJypacasa,
sHeprus (OTOHOB; MPU ONMKUCAHUU MPABUILHO TPAKTOBATH (DU3UUYECKUIN CMBICI HCTIOIb3YEMbIX BEIHUNH, NX 0003HAYEHUSI U €AMHULIBI
M3MepeHus; HaXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMH BEJIMYMHAMM, BHIYUCIIATH 3HAUCHUE (DPU3HUECKOI
BEJTUYMHBI;

AHAJIIM3UPOBATh KBAHTOBBIC SBJICHUSA, UCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC 3aKOHBI U ITOCTYJIAaThI: 3aKOH COXPaHCHHUA SHEPTHUH, 3aKOH COXpaHCHUA
SJICKTPHUYECKOT'O 3apsaa, 3aKOH COXpaHCHUA MaCCOBOI'0 4MucCia, 3aKOHOMEPHOCTHU U3IYYCHHU U IIOTJIOIICHUA CBETA ATOMOM, IIPU 3TOM
pa3jindaTthb CIIOBECHYHO Q)OpMYJ'II/IpOBKy 3aKOHa U €0 MaTEMAaTHYCCKOC BbIPAXKCHUC,

pas3indaTb OCHOBHBIC IIPU3HAKHU nnaHeTapHoﬁ MOJCJIN aTOMa, HYKHOHHOﬁ MOJCJIH aTOMHOI'O spa,

INPUBOIUTDL IPUMCEPLI IIPOABJICHHUA B IIPUPOAC U IIPAKTHYCCKOI'0 UCIIOJIb30BaHUS PAIHOAKTHBHOCTHU, SAJACPHBIX U TCPMOAACPHBIX peaKquI,
CIICKTPAJILHOT'O aHaJIN3a.

DJIEeMEeHTHI ACTPOHOMMH

YKa3bIBATb Ha3BAHUS IIJIAHCT ConaeyHoH CHUCTCMBI; PA3JINUaTb OCHOBHLIC IIPU3HAKHU CYTOYHOT'O BpAIlCHUA 3BE3AHOT'O HeGa, JABMKCHMUA .HyHBI,
COJ'IHI_[a U IJIAHET OTHOCUTCIIBHO 3BC3 /1,



e TIOHUMATH pa3jIndusa MCKIY FGHHOHGHTpI/I‘{eCKOﬁ n FGOHGHTpH‘I@CKOﬁ CUCTCMaMU MUpa,

Buinycknux noayuum 803M04CHOCHb HAVYUMbCAL:

*  NOHUMAMb U OOBACHAMb YEIOCMHOCMb PUIULECKOL MeopuU, paziuiams panuybl ee NPUMEHUMOCMU U MeCmo 8 Py Opy2ux Quzuieckux
meopuul;

e gnademov npuemamu nocnpoeHusl meopemudecKux 00Ka3ameﬂbcm6, a makKaHce nPpocHoO3UpoBarnusl ocobennocmeil npomexKkanusl qbus’uuecxux
AGNeHUll U npoyeccoe Ha OCHO6€ NOJIYYEHHbIX meopemudecKux 66160008 U domaameﬂbcme;

*  XAPAKMepuz08ame CUCMEMHYIO C853b MeNHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMEBO, 8PEMS, Mamepus (eujecmeo,
noie), 08UMICEHUE, CUNA, IHeP2Us;

*  8bl0BUSAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHoeonoJiazarouux qbuauqecmtx S’CZKOHOMepHOCmeIZ U 3adKOHO6,
®  camocmoAmenvbHo niarupoeanis u npoeodumza qbus’uttecxue IKCnepumernmaol,

e Xapakmepuzosamsv 2100abHble NPOOIeMbl, CIosuUe nepeo 4eio08euecmeom. dHepeemuiecKue, colpbesole, IKoI02uiecKue, — U poib QuU3UKU 8
peutenuy Smux npoonem;

e peuiamsv NPAKMUKO-OPUEHMUPOBAHHblE KaueCmBeHHble U pacuemHble (husuyecKkue 3a0adu ¢ 6blOOPOM PuU3ULECKOL MOOeNU, UCNOIb3)SL
HeCKONbKO u3uieckux 3aKoHo8 uiu popmyi, ce:a3bl8arouux uzgecmuvle uauiecKue 8eIUiUHblL, 8 KOHMeKCme MedCnpeoMemHblX Ces3ell;

e 00BACHAMb NPUHYUNBL PAOOMbBL U XAPAKMEPUCUKU U3YUEHHBIX MAWUH, NPUOOPO8 U MEeXHUYEeCKUX YCmpoucms,

- 00BACHAMY YCL08UA NPUMEHEHUs (Pu3uiecKux mooeeli npu peueHuy u3uieckux 3a0ay, Haxooums a0eK8AMHYI0 NPEON0AHCEHHOU 3a0aye
Puzuueckyro moodennv, paspeuanms npoodeMy, KaK Ha OCHO8E UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Mexann4yecKne siBJEHHUSA

*  UCNONB308AMb 3HAHUS O MEXAHUYECKUX ABNEeHUSX 8 NOBCEOHEBHOL HCU3HU OISl 0becnedenus 6e30nacHOCmu npu oopawjeHuy ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMEAMU, Ol COXPAHEHUS 300P08bsL U CODNI00EHUS HOPM IKOT02UYECKO20 NOBEOEHUS 8 OKpYIcaroueli cpeoe;



npueodumb npumepsbl npaKkmudeckoco UcCnojlb306aHUA qbu3uttecxux ZHAHUL O MEXAHUYECKUX ABTICHUSX U gbu3uquKux 3AKOHAX, npumepbvl
UCNONIb308AHUS 80300HOBNSAEMBIX UCHOYHUKOS IHeEp2UU, IKOJI02U4eCKux nocaeocmsull UCCae008a UL KOCMUYECKO20 npocmpancme,

Paziuuamy epanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull xapakmep hyHOAMeHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
MEXAHUYECKOU IHEeP2UU, 3AKOH COXPAHEHUs UMNYIbCA, 3AKOH 6CEMUPHO20 MALOMEHUS) U OSPAHUYEHHOCTb UCNONb308AHUS YACHbBIX 3AKOHO8
(3axon I yka, Apxumeoa u op.);

HAaxoo0ums a0eK8ammyto npeodiloHCeHHOU 3a0aie Pusuieckyo Mooeib, paspeuams npodiemy KaK Ha 0CHO8e UMEIOUWUXCS SHAHUL N0 MeXAHUKE C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npyu NOMouu Memooo8 OYeHKU.

TenyoBbIe sIBJIEHUS

UCNONIb306aMb 3HAHUS O MENIOBbIX S8NEHUX 8 NOBCEOHEBHOLL HCU3HU 01 0becneueHus: 0e30nacHoCmu npu obpawjenuu ¢ npubopamu u
MexHU4ecKUMU YCmpotucmeamu, 0 COXpaneHusi 300p0o8obs U COONIO0EHUS HOPM IKOTO2ULECKO20 NOBEOeHUs. 8 OKpYHcarowell cpeoe;
npUBOOUMb NPUMEPbL IKOJI02UYECKUX NOCIe0CmEULl pabombl 0guzameinel BHYMpeHHe20 C2OPAanUsl, Menaio8blx U 2UOPOIIeKMPOCMAHYULL

PA3IUYams 2paHuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb 8ceodwull xapakxmep GyHOAMeHmanbHblX GuU3UYecKUx 3aKOH08 (3aKOH
COXpaHeHUs IHep2UuL 8 MeNn108blX NPOYeccax) U 02PaAHU4eHHOCMb UCTOIb308AHUS YACTNHBIX 3AKOHO8,

Haxooums adek8ammyro npeodilo*CeHHOU 3a0aie Guuieckyo Mooeib, paspeuams npodiemy KaK Ha 0CHO8e UMEIOUUXCS SHAHULL O MeN108blX
ABNEHUAX C UCNONIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOuU Memooo8 OYeHKU.

3JICKTp](l'—IECKI/Ie U MAarHuTHbIC SIBJICHUSA

UCNONIBb3068AMb 3HAHUS 00 IeKMPOMACHUMHBIX AGEHUSX 8 NOBCEOHEBHOU HCU3HU OJisl 0becneuenus 6e30nacHOCmMuU npu 0OpaujeHul ¢
npubopamu U mexHu4ecKUMU YCmpocmeamu, 0l COXpaHeHUs 300p08bsi U COONI0OEHUsL HOPM IKOTI02UYECKO20 N0GedeHUs 8 OKpYycalouell
cpede; npusoOUmMb NPUMEPbL BAUAHUS IJIEKMPOMASHUMHBIX U3YYEHULl HA HCUBbLE OPSAHUIMbL,

PA3IUYams 2paHuybl NPUMEHUMOCMU PUUYECKUX 3aKOHO8, NOHUMAMb 8Ceodwull xapakxmep yHOAMeHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
NEKMPULECK020 3aps0a) U 02PAHUYEHHOCIb UCNONb308AHUSA YACHBIX 3aKOH08 (3akoH Oma ona yuacmia yenu, 3akoH [owcoyna-Jlenya u op.);

UCNnojlbzoeamsv npuemvl NOCNIPOEeHU qbu3uqecmtx MOO@JZ@IZ, noucka u qbopmyfmpogku 00Ka3amebCme 6bl()6MHyI’I’Iblx cunomes u
meopemu4ecKux 66160008 HA OCHOGE IMAUPUHECKU YCMAHOB/IEHHbIX qbaKmoe;

HAaxooums a0ek8ammuyro npeodioHCeHHOU 3a0aie Gu3uiecKyo Mooelb, paspeuams npobiemy KaK Ha 0CHO8e UMeIOUUXCSA 3HAHULL 00
9NIEKMPOMASHUMHBIX SAGNEHUSAX C UCNOIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOWU Memooo8 OYeHKU.

KBanroBbie iBJIeHUSA



*  UCNONIBL308aMb NOJYHEHHble 3HAHUS 8 NOBCEOHEBHOU HCUSHU NPU 0OpaujeHuY ¢ nPpUbOpamu U MexHUYeCKUMU YCmpoucmeamu (Cuemuux
UOHUBUPYIOWUX YACUY, 003UMeMP), 0I5l COXPAHEHUS 300P08bsL U COONIIOOCHUSL HOPM IKOJIOSULECKO20 NOBEOCHUs 8 OKpYIcalowell cpeoe;

®  COOMHOCUNIb IHEPSUIO CBA3U AMOMHBIX ;z()ep C OeqbeKmOM macenl,

o npueodumb npumepbsl 61UAHUA pa()LlOaKMMGHle usvzyltenuﬁ Ha Jicusvle OpeaHu3msvl, NOKUMAMb NPUHYUnN Oeticmesus ()03ujwempa u pasiudams
YCHA08UA €20 UCNOTIb306AHUA,

®  NOHUMANb IKOJo2U4ecKue l’lpOéﬂeMbl, 6O03HUKAWUe npu UCnojlb306aHuUU AmMmomMHblX 3/zel<mpocmam;ud, u nymu peuteHusl smux }’lp06fl€]l/l,
nepcnekmussbl UCNOJIb306ARUA YNPpABIAEMO20 mepMOﬂdepﬂoeo curmesd.

DJieMeHThbI ACTPOHOMMU

*  VKA3b16aMb 00WUE CBOUCMEA U OMAUYUS NIAHEM 3eMHOU 2PYNNbL U NIaHem-2ueanmos, manivix mei ConHeyHou cucmembl U OOILUWUX NAAHEN,
NObL308AMbCSA KAPMOU 36€30H020 Heba npu HAOII0OEeHUSIX 36€30H020 Hebd,

e pasiuyamv OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOMHOCUMb Yeem 36e30bl C ee meMnepamypotl;

® pasziuvams cunomesvl O npoucxoafcdeﬂuu Conneunotl cucmembnl.

COJAEPKAHUE KYPCA OPU3UKH

BBenenne. ®usznka u pusnyeckue MeTOAbl U3YUEHUS MPUPOIBI

Oduszrka — pyHaaMeHTaJIbHas Hayka o mpupojie. MeToibl HaydHOTO UcclieloBaHus (pU3nUecKux siBjaeHui. MonenupoBanue pu3n4eckux siBJICHUM U
npoueccoB. PU3NYECKUi 3aKOH — IPaHULIbI MpUMEHUMOCTH. DU3ndeckre TeOpUu U MPUHIUI COOTBETCTBUA. Poiib u MecTo ¢u3uku B HopMUpoBaHUH
COBPEMEHHOH Hay4yHOH KapTHHBI MUPA, B IIPAKTUUECKOH JeATeNbHOCTH Moaei. Qusuka u Kyibmypa’.

Mexann4yecKne siBJEHHUS

['paHuUIBI IPIMEHUMOCTH KJIACCHYECKOW MEXaHUKHU. BaxxHelIIne KnHeMaTHUeCKHe XapaKTePUCTHKH — IIepeMeIleHHe, CKOPOCTh, YCKOPEHHE.
OcHOBHBIE MOJIENH TeJ U ABIKEHUH. B3aumoneiictBue Ten. 3akonsl BecemupHoro tsarotenus, I'yka, cyxoro tpenus. MHeprmanbHas cucrema oTcyera.
3axkoHbl MexaHuKU HproToHa. iMnynbc MaTepranbHON TOUKH U CUCTEMBI. MI3MeHeHue U coxpaHeHne UMIylbca. Mcnonv3oeanue 3aK0H08 MeXaHUKU
071 00BACHEHUs 08UINICEHUS HeDEeCHbIX Mell U O PA3BUMUS KOCMUYECKUX Uccledoeanui. MexaHuyecKkasi SHEprusi CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MexaHUuecKoi sHepruu. PaboTa cuisl.

Pasnosecue Mamepuaﬂbﬁoﬁ mMoYKUu u meepdozo mena. Ycnosus PasHosecuUsl. Momenm cunvl. Pasnosecue sxcuokocmu u 2asa. ﬂ@uofceHue afcuoKocment u
2d308.



OcHoBbBI MOJIeKyJIﬂpHO-KI/IHeTI/I'leCKOﬁ TEOPpUHU

MounekynspHo-kuHeTnueckas teopust (MKT) ctpoenus BemiecTBa u ee 3KCIIepUMEHTaNIbHbIE 10Ka3aTelbCcTBa. AOCOJIIOTHAS TEMIIEpaTypa Kak Mepa
CpeIHEN KHHETUYECKON PHEPIUU TEIUIOBOTO JIBMKEHUS YacTull BemecTBa. Mojenp naeanbHoro rasa. JlapieHnue raza. YpaBHEHHUE COCTOSHUS
uJeanbHOTO Ta3a. YpasHeHue MenaeneeBa—Kianeiipona. ArperatHbie COCTOSIHUS BeliecTBa. Mooenb cmpoeHnus H#uokocmetl.

OcHoBbI TEPMOAUHAMHUKHU

Buyrpennss sneprusi. PaboTa u teronepenada kak crnocoObl U3MeHeHHs BHyTpeHHel sHepru. [lepsrlii 3akoH TepmoauHamMuki. HeobpatumocTs
TEIUIOBBIX MpolieccoB. [IpuHIMIBI AEHCTBUS TEIUIOBBIX MaIIMH (IapoBas TypOHMHA, IBUTraTelb BHYTPEHHETO CrOpaHusl, peakTuBHbIN nuratens). KIT/1
TEIIOBOM MAaIlIUHBI.

OCHOBBI YJIEKTPOAUHAMHUKH

Onexrpuyeckoe nosie. 3akoH Kynona. Hanpsk€eHHOCTh M MOTEHIMAI JIEKTPOCTaTUYECKOTO MoJist. [[poBOAHMKH, IOJIYIPOBOTHUKH U TUAIIEKTPUKH.
Konpaencarop. [TocTOSTHHBIN 37€KTpUYECKUNA TOK. ICTOYHUKH 3JIEKTPUYECKOTO TOKA. DJIEKTpUUIEcKas IeTb U €€ COCTaBHbIe yacTh. Hampasiienne u
JEHCTBUS dNEKTpUUIecKoro Toka. KonebarenbHbplil KOHTYp. DJIEKTpOMarHUTHBIC BOJHBL. [[Mamna3oHbl 3J1EKTPOMArHUTHBIX U3JTydeHUN U UX
MIPAKTUYECKOE IPUMEHEHHUE.

DNeKTpOMarHUTHBIC KoJieOaHusI. DIEKTPOABMKYIas cuia. 3akoH OMa s TTOJTHOM Tenu. DJIEKTPUUSCKUN TOK B MMPOBOJHHUKAX, AJICKTPOJIUTAX,
MOJIYIPOBOIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocms.

OCHOBBI JIEKTPOAMHAMHUKH (MIPOAOJIZKEHHE).

WNHnyknys MarHUTHOTO 1M0J1s. J{elicTBHEe MAarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM M JIBIXKYIIYIOCS 3apspKeHHYI0 yactuily. Cuna Amnepa u cuia
Jlopenuia. MaruutHbie cBoiicTBa BeniecTBa. [IoTOk BeKTOpa MarHUTHOM UHIYKLIMH. SIBJICHUE 3JIEKTPOMArHUTHOW MHAYKIIMU. 3aKOH
3JIEKTPOMArHUTHON MHIYKIHUH. DJIEKTpoMarHuTHoe noJie. [lepemennbliii Tok. SIBienne camouHAyKIuu. UHAYKTUBHOCTD. JHepeus
NEKMPOMACHUMHO20 NOJIAL.

Kose0anusa u BoJIHBI

MexaHnnyeckue KoyieOaHus ¥ BOJIHBI. AMIUIUTY/a, IEPUOJI, 4acToTa, (haza konebanuil. [IpeBpamienns sHepruu npu KoneOaHusX. BoinycoeHHbie
Konebanus, pezonawc. [lonepednsie U MPOI0JIbHBIE BOTHBL. DHEPTUs BONHBL. Mumeppepenyus u ougparyus 601H. 3BYKOBbIE BOTHBI.

QHCKTpOMaFHI/ITHHe koJsieOanus. KonebaTeapHbBIN KOHTYP. CBO6OI[HHC QJICKTPOMArHUTHBIC KoJIcOaHHSI. BBIHY)KI[eHHLIe QJICKTPOMAIrHUTHBIC
KoJsieOanus. Pezonanc. HepeMeHHLIfI TOK. KOHI[CHC&TOP " KaTyllka B LCIHU NEPEMECHHOT'O TOKA. HpOI/ISBO,[[CTBO, nepeaadya u HOTpe6J'IeHI/Ie
SHCKTqueCKOﬁ OHCPTUH. QHCMCHTapHa}I TCOpHUA TpaHC(I)OpMaTOpa. 9HeKTpOMaFHI/ITHOC noJe. BpreBoe QJICKTPHUYCCKOC IIOJIC. aﬂeKTpOMaFHI/ITHHC



BoaHEI. CBOMCTBA SJICKTPOMArHuTHBLIX BOJIH. I[I/IaHaSOHI)I QJICKTPOMArHUTHBIX PI3JIy‘~I€HI/Il>'I 1 UX ITPAKTUYCCKOC ITPUMCHCHUC. HpI/IHHI/IHI)I paanuoCBA3H U
TCICBUACHUS.

Onruka

I'eomerpuueckas ontuka. [IpsimosnnHeiiHOe pacipocTpaHEeHUE CBETa B OJTHOPOIHOM cpezie. 3aKOHbBI OTPaXXEHHUs U NpesioMieHus ceeTa. [lomnoe
BHyTpeHHee oTpakeHue. Onruueckue npubopsl. BoinHoBble cBolicTBa cBera. CkopocTs cBeTa. UnTepdepenuus ceera. KorepentHnocts. Judpakius
ceta. [lonspusanus cera. Jucnepcus cera. [Ipaktnyeckoe npuMeHEeHHE AMEKTPOMArHUTHBIX U3Ty4EeHUH.

9J1eMeHTHI TECOPUHU OTHOCUTEJIBHOCTH

WHBapuaHTHOCTH MOJTYJIsl CKOPOCTH cBeTa B Bakyyme. [IpuHumn oTHOCUTEIbHOCTH DifHIITEHHA. CBA3b MacChl U SHEPrUU CBOOOIHOM YaCTHIIBI.
OHeprus nokos. CBsi3b MaccChl C SJHEPTUEH.

KBantoBas ¢pusnka

I'mnoresa [1nanka o kBanTax. @otorddext. YpaBuenune DiHmTeitHa 1 Gotodddexra. @otonsl. ['umoresa ne bpoiinst 0 BOJTHOBBIX CBOHCTBAX
gactuil. KopmyckymnspHo-BosHOBO# ayanusM. Coomuowernue neonpedenennocmu I etizenbepea. Ilnanerapuas Moienb cTpoeHus atoma. OTbIThI
Pezepdopna. Ksantossie moctynatsl bopa. Mcnyckanue u moromieHue cBera atoMoMm. Jlazepsl.

CocTaB u cTpoeHre aTOMHOTO sijipa. SnepHbie cuibl. JledekT Macchl U HHEPTHs CBSA3M aTOMHBIX s7ep. Buapl paanoakTHBHBIX MpeBpaIleHU aTOMHBIX
sanep.

3akoH PaIrOAKTUBHOI'O paciiajad. H,I[epHBIe pE€aKknuu. HGHHaﬂ peaknus ACICHUA AACP. U SHEPIUs CBA3U HYKIIOHOB B AAPC€. H,HepHaH
OHCPI'CTHKA. HpuMeHeHue ﬂ@epHOI:Z OHepzcemMuUKU. Bnusane PIOHPI3PIpymIHCI>i paaranuu Ha )KUBBIC OPraHU3MBbI. I[o:«;a N3IYy4YCHUs, 3aKOH paJHOAKTHBHOI'O
paciiaaa u €ro CTAaTHUCTHYECCKUM XapakTep. :‘)HCMCHTapHBIe HYaCTHUIIBI. CDYHI[aMeHTaJ'II)HI)IC BSaHMOHCﬁCTBHH.

Crtpoenne BcesieHHoit

CoBpemeHHbIe MPeCTaBICHUs O IPOUCXOXKAeHUH U 3Botoiuu ConHua u 38e311. CtpoeHue conHeuHnoi cucreMsl. Cucrema «3emusa — Jlyna». Obmue
ceegenus o CouHile (BU B TEJIECKOII, BpallleHUE, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJIHIIA U COCTOSTHUE BEIIECTBA B HEM, XMWY €CKUN
coctaB). Mctounuku sHepruu u BHyTpennee crpoenue Conuna. Knaccudukanus 38e3/1. 3Be3/1pl U HICTOYHUKH UX dHepruu. Ousndeckas npupoaa
3Be3. Hama [amakTrka (cocTtaB, cTpoeHue, IBIKeHHE 3Be3]1 B ['anakTuke u ee BpamieHue). [[poucxosxieHue 1 SBOIOIUS TATAKTHK U 3BE3/T.
[IpencraBnenue 0 CTPOEHUHU U 3BOJIIOLMU BeeneHHON.



IIpeavernbie pe3yibTarbl: [IpeaMeTHBIMU pe3yibTaTaMH OCBOCHHS BBITYCKHUKAMHU CpeAHEH (IOJHOM) MIKOJIBI MPOrpaMMbl N0 (pH3HMKe Ha

yr1yOn€HHOM ypOBHE JIOJDKHBI BKIIIOUATh TPEOOBAHUS K Pe3yabTaTaM OCBOCHHS 0a30BOTO Kypca M JIOTIOJIHUTENFHO OTPaXKaTh:
— c(hOpMHUPOBAHHOCTh CHUCTEMBI 3HAHUH 00 OOMMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX M IPEICTABICHUH O IEHCTBUU BO
Bcenennoii puznyecknx 3aKOHOB, OTKPHITHIX B 3€MHBIX YCIIOBHSIX;

— c(opMUpPOBAHHOCTh YMEHHUS HCCIEAOBaTh M aHAIU3UPOBATH Pa3zHOOOpaszHbie (DU3MUECKUE SIBIICHUS U CBOWCTBA OOBEKTOB, OOBSCHSTH
MPUHIMIBI paOOThI U XapaKTEPUCTUKHU MPUOOPOB U YCTPOUCTB, OOBACHATDH I'e0(hU3NUECKUE SBICHMUS;

— YMEHHE peulaTh CJIOKHBIE 3a/1a4H;

— BJIaJICHUE YMEHUSMHU BBIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOMINX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB, NMPOBEPATH UX
AKCIEPUMEHTAJILHBIMU CPEJICTBAMU, GOPMYIUPYS LENb UCCIEI0BAHUS;

— BJIaJICHUE METOJIaMU CAMOCTOSTEIbHOIO IUIAHWPOBAHUS U TMPOBENEHUS (PU3NYECKUX SKCIIEPUMEHTOB, OMMCAHUSA W aHalIM3a IMOJTy4eHHOMN

U3MEpUTENbHON HHPOPMAIINH, OTIPEIeNIEHUs JOCTOBEPHOCTH MOJIyYEHHOTO pe3yJbTaTa;

— c(OopMUPOBAHHOCTh YMEHHUH MPOTHO3UPOBATH, AHAIW3UPOBATH W OLEHUBATH MOCIEACTBHS OBITOBOM M MPOU3BOJACTBEHHON NESTEIBHOCTH
YeJIOBEKa, CBA3aHHOM ¢ (PU3NUYECKUMH TPOIECCAMU, C TIO3UITUNA AKOJIOTHIECKON O€30TTaCHOCTH.

1. COAEPXXAHUE KYPCA ®U3UKU
Yenyonéunwtit yposens
®u3nKa U ecTeCTBEHHOHAYYHbIii MeTO/] MO3HAHUS PHPOABI

®dusmka - QyHaaMeHTalbHas Hayka o mpupoje. Hayunblilt Meron no3Hanus mMupa. B3auMocBszp Mexy (U3MKOM M APYrMMU €CTECTBEHHBIMU
HaykaMu. MeToapl HaydyHOro uccieloBaHMs (pU3MyecKuX sBICHUNA. DPu3nueckue BeJWYMHBL. [lorpelHOCTH M3MepeHH (U3MYEeCKUX BEIMYHUH.
MopnenupoBanue SBICHUM M IPOLECCOB INPUPOABL. 3aKOHOMepHOCMb U caydyaunocms. DU3MUECKUE 3aKOHbI U IPaHULBl UX HNPUMEHHMOCTH.
dusnuecKkue TEOPUM U NMPUHLHUI COOTBETCTBUA. Poiib n MecTo pu3uku B (GOPMUPOBAHUM COBPEMEHHOH HAydyHOH KapTHHBI MHpa, B IPAKTUYECKOMH
NEATENbHOCTH JIIOAEH. Du3uka u Kyiomypa.

MexaHuka

Hpez[MeT M 3aJa4yd KJIaCCHUYECKOHM MEXaHUKH. Kunematuueckue XapaKTCPpUCTUKHU MCEXAaHUYCCKOI'0 JABUIKCHHA. Mogaenu Ten U ABWKCHHH.
HpOCTpaHCTBO U BpEMi. OTHOCHTEIHHOCTh MEXaHHYECKOTO JABHOXKCHHA. Cucrembl otcuéra. CKaJ'ISIpHBIC U BCKTOPHELIC (I)I/ISI/I‘-IGCKI/IC BCJIIMYHHEI.



Tpaexropus. I1yts. [lepemenienue. Ckopocts. Yckopenue. PaBHoMepHOE U paBHOYCKOPEHHOE NMPAMOJIMHEITHOE ABkeHre. CBOOOHOE MaJicHUE Tea.
PaBHOMepHOE ABMIKEHNE TOUKU IO OKPYKHOCTU. [locmynamenbHoe u epaujamenvHoe 08UdldceHue meépoo2o meid.
BsaumopneiictBue ten. SBnenue nuepuuu. Cuina. Macca. MHepruanbHble cucTeMbl oTcueTa. 3akoHbl JuHamMuku Herorona. Cuna TsbKecTH, Bec,

HEBeCOMOCTh. CHIIbI YIIpyrocrtu, CUJbl TPCHHA. 3aKOHBI: BCCMUPHOI'O TATOTCHUA, FYKa, CyXOoro TpCHHUA. Hcmonp3oBanre 3aKOHOB MEXaHUKU JJIA
00BSICHEHUS JBWXKXCHUA HEOECHBIX TEJI U JJId pa3sBUTHA KOCMUYCCKUX HCCHCHOB&HHﬁ. HGJleHHﬂ, Habooaemvie 6 HEUHeEPYUATBHbLX cucmemax omcuéma.

Nmnynbc MatepuanbHOW TOUKM W CHUCTEMBI Tel. 3aKOH HW3MEHEHHS M COXpaHEeHMs uMIynbca. Pabota cuibl. MexaHuueckas SHEpTHs
MaTepuaIbHON TOYKU U CUCTEMBI. 3aKOH U3MEHEHHUS U COXPAHECHUSI MEXaHUYECKOU SHEPTHH.

Jlunamuka epawyamensvrno2o 0udicenus aOCONOMHO MEEPO020 mena.

PaBHOBecue MarepuabHOM TOYKH W TBEPIOTO Teiaa. MOMEHT Cuibl. YCIOBHS paBHOBECHS TBEPAOTO Tejla B MHEPIMAIBLHONW CHUCTEME OTCUETA.
PaBHOBecue xunkocTu u rasa. Jlasnenue. /Jsuoicenue socuokocmeil u 2a3o8. 3aKOH COXPAHEHUs: IHEPUU 8 OUHAMUKE HCUOKOCTU.

MounekyasipHasi pu3uKa ¥ TePMOIUHAMHKA

OcHoBbI MoJIeKysIpHO-KHHeTHYecKor Teopur (MKT) u TepmMoimHaMuKy.

OkcnepuMeHTanbHbIe Joka3aTenbcTBa MKT. AGcomoTHas Temmneparypa Kak Mepa cpeiHeld KHHETHIECKON YHEPTUN TETUIOBOTO JABMIKEHUS YaCTHII
BEILIECTBA.
Mogens uaeansHoro rasa. /laBnenue raza. CBsizb MEXIy JaBICHHEM M CPEIHEW KUHETHMYECKOW HHEPrued MOCTYMATEIbHOTO TEIJIOBOTO JIBHXKEHUS

MOJIEKYJI HJCaIbHOTO Ta3a. Mojenb HACabHOTO Ta3a B TEPMOJWHAMHKE: ypaBHeHHEe MeHneneeBa—Kiianeiipona, BeIpaXeHHUE JUIsl BHYTpPEHHEH
sHepruu. 3akoH JlanbroHa. [ a30BbI€ 3aKOHBI.

Arperatnbie coctosiHus BemiectBa. PazoBble mepexonbl. [IpeoOpazoBanue sHepruu B (pa3oBbIX nepexonaax. HacbllieHHbIE W HEHACHIIICHHbBIE
napel. BraxxHocts Bo3ayxa. Mognenbs crpoenus xkuaxocteil. IloBepxHocTHoe HaTspkeHue. CmauumBanue M HecMauuBaHue. Kanwmisapel. Mogens
CTpOoeHHMS TBEPABIX Tel. Mexanuueckue ceoticmea meépovix mei. Kpucrammmaeckue u amopdHbIe Tena.

Buytpennss sHeprusi. Pabota u Teronepenada kak crocoObl M3MEHEHUs BHYTpeHHEH sHepruu. [lepBblil 3aK0H TepMOIUHAMUKU. AMraOaTHBIM
npouecc. HeoOpaTuMoCTh TEMIOBBIX MPOLECCOB. Bmopoti 3akon mepmoodunamuku. [IpeobpazoBanus sHepruu B TerioBbix MamuHax. [{ukn Kapho.
KIIJ] TenioBoit MamuHbl. IKOJIOTHUYECKHUE MTPOOIEMBI TETTIOPHEPTETHKH.

OCHOBBI 2J1EKTPOAUHAMHUKH

Hpez[MeT U 3aJa4d DJICKTPOAMHAMHKH. 9J'IeKTpI/I‘leCK06 B3aHMOJICHCTBHE. 3akoH COXpaHCHU JJICKTPHUYCCKOI'O 3apsaja. 3akoH Ky.]'IOHa.
HaHpH)KéHHOCTB 1 NMOTCHIUAII DJICKTPOCTATUYCCKOTO IIOJIA. HpI/IHI_[I/Il'I CYICPIIO3UTTHUU SJICKTPUICCKUX nojen. Pa3HOCTh MOTEHIINAIIOB. HpOBOI[HI/IKI/I u
AUBJICKTPUKHA B DJICKTPOCTATUYCCKOM IIOJIC. 3J'ICKTpI/I‘-ICCKa$I €MKOCTb. KOH,Z[GHC&TOP. BHCPFHH QJICKTPUYCCKOTO ITOJIA.



[Tocrostnubiil snexkTpudeckuii Tok. Cuiia Toka. dnexrpoaprkyias cwia (9C). 3akon Oma a1 MOJHON ANEKTPUUECKON LenH. DIIEKTPUUSCKHA
TOK B METaJIJIaxX, JIEKTPOIUTAX, MOJTYIIPOBOIHUKAX, T'a3ax U Bakyyme. [1nasma. Drnexmpoaus. [lomynpoBoaHukoBsie Ipudopsl. Ceepxnposooumocme.

MarnutHoe mnose. BexkTop MarHuTHOW MHAYKOMU. lIpMHOMI Cyneprno3suuuy MarHUTHBIX IOJIEM. MarHuTHOE II0JIE IIPOBOJHUKA C TOKOM.
JleiicTBrE MAarHUTHOT'O TOJISL HA MPOBOJIHUK C TOKOM U JIBUXKYLIYIOCS 3apsbKeHHYI0 yacTully. Cuna Ammnepa u cuia JlopeHua.

[ToTok BekTOpa MarHMTHOM MHAYKIMH. fIBlIeHUE 3JeKTpoMarHUTHOM MHAYKuMU. IIpaBuno Jlenna. 3akoH anekrpoMarHUTHOW MHIykuuu. SC
MHIYKLIWWA B JBWKYLIIUXCS MPOBOJAHMKAX. SIBieHME caMOMHIAYKIMU. MHIYKTUBHOCTb. DHEprus 3J€KTPOMarHUTHOTO MoJisi. MarHUTHBIE CBOMCTBA
BEIIECTBA.

KoJjie0anusa v BOJIHBI

Mexanndeckue kosieOaHus. AMIUIUTYA, TEpUoj, dYacTota, ¢asza konebanuwil. [IpeBpamieHuss sHEpruM TpH KoJeOaHUSX. BwviHyocoenHbvle
KOIebaHusi, pe30HAaHC.

OnexTpoMarHuTHble KoseOaHusi. KoneOaTtenbHblii kOHTYp. CBOOOJHBIE 3IEKTPOMAarHUTHbIE KoJieOaHUs. BBIHYXIEHHBbIE 3JEKTpOMarHUTHbHIE
konebanusa. Pe3onanc. IlepemenHblii Tok. KoHaeHcarop M Karymika B LENHM NEPEMEHHOTO TOKA. JDleMeHmapudas meopusi mpancgopmamopa.
[TpousBocTBO, Mepeavya u MOTPEOICHUE FICKTPUICCKON SHEPTUH.

Mexannyeckue BoJiHbL. [loniepedynbie U mpo10sibHbIE BOJHBI. DHEprus BoJiHbl. HTEepdepenius u nudpakuus BOJIH. 3ByKOBbIE BOJHBI.

DJIEKTPOMArHuTHOE nojJie. Buxpeoe anexkrpuueckoe noJe.
DneKTpOMarHuTHbIE BOJHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH. J{MamazoHbl 3JIEKTPOMATHUTHBIX HM3IYyYEHHH U HMX MPAKTUYECKOE NPUMEHEHUE.
[TpuHIMIBI pagUOCBsI3U U TeIeBUACHUS. Pa3BuTHE CPENICTB CBA3H.

Onrtuka

I'eomerpuueckas ontuka. [IpsMonuHeiliHoe pacripocTpaHeHHEe CBETa B OJHOPOIHOMN cpene. 3aKOHbI OTpaKeHUsl U mpenomiieHus: cBera. [lonHoe
oTtpaxeHue ceera. Dopmyna TOHKOM TUH3EL. OnTHYECKHUE TPHUOOPHI.

Ckopoctb cBeta. BonmHoBble cBoiicTBa cBeta. Jlucnepcus ceera. Matepdepennus ceera. Korepentnocts. Audpakuus ceera. [lonspuszamus cera.
Buner uznyuenuit. Cnexmpuol u cnexkmpanvhuiii ananuz. [lpaktuueckoe mpuMeHEHHE JIEKTPOMArHUTHBIX U3ITy4EHUH.
OcCHOBBI cTIEHAJIBLHOI TEOPHH OTHOCUTEIBHOCTH

W HBapnaHTHOCTH MOZyJIsl CKOPOCTH CBETa B BakyyMe. [IpMHIMII OTHOCUTENbHOCTH DUHIITEWHA. [Ipocmpancmeo u epems 6 cheyuanbHou meopuu
OmHoOCUmMenNbHOCMU. DHepeus U UMNYIbC c60000HoU yacmuybl. CBA3b MAaCChl M SHEPTHU CBOOOTHON YaCTHUIIbI. DHEPTHUsl MOKOSL.

KBanToBas ¢pusuka. @Puznka aroMa 1 aTOMHOIO0 siApa



[Ipenmer u 3aaun KBAaHTOBOU (PU3MKHU.

TemoBoe u3nydyenue. Pacpenenenue sHepruu B criekTpe abcomroTHO uépHoro Tena. ['mmoreza M. [Tnanka o kBantax. @otoaddexr. OnbiThr A.
I'. CroneroBa, 3akoHbI poTod(ddekra. YpaBHeHue A. DitHiTelHa a1 GoTodPdexTa.

®oton. ['mnoresa ge bpoitnst o BOJHOBBIX cBoMcTBax yactull. KopryckymsipHo-BoJHOBOM Ayanu3Mm. CoOTHOIIEHUE HEONpeneaEHHOCTEN
I'eitzenbepra. [Jasnenue cBera. Onvimot I1. H. Jlebeoesa u C. U. Basunosa. /Juppakyus 31eKkmponos.

Mopnenu ctpoenust atoma. OnbiTel Pezepdopaa. [lnanerapuas mozaens crpoenus aroma. OObsICHEHHE JIMHEWYATOTO CIIEKTpa BOJIOPO/ia Ha OCHOBE
KBaHTOBBIX MocTynaToB bopa. CrioHTaHHOE U BBIHYK/IEHHOE U3JIy4€HUE CBETA.

CocraB u cTpoeHue aTOMHBIX siaep. M3otonsl. Snepubie cunbl. Jlepekt Maccbl. DHEprusi CBsi3u aTOMHBIX SAEP.

PagnoaktuBHOCTE. BUIbBl paJviOaKTUBHOTO W3JIyYEHHUs. 3aKOH PAJMOAKTHBHOTO pachaga. fepHble peakluu, peakuuu ACICHUS W CHHTE3a.

Hennas peakuus xpeneHust snep. SnepHas sHepretuka. TepmosiaepHbld cuHTe3. [lpuMmeHeHue sinepHONM sHepruu. buonoeuueckoe Oevicmeue
PAOUOAKMUBHBIX U3TYYEeHULL.

DOnemeHTapHbIe yacTUllbl. DyHIaMEHTabHbIE B3aUMOJICHCTBUS. Y cKopumenu 21eMeHmapHulx Yacmuy.
Crtpoenue Bcenennoit

[IpuMeHUMOCTh 3aKOHOB (DU3HUKHU ISl OOBSICHEHHS TIPUPOIBI KOCMUYECKUX 00BbeKTOB. CoTHEUHAss cucTemMa. 3BE3/IbI U UCTOYHUKUA MX SHEPIHUH.
Knaccudukanus 38€31. DBomrorus CoHIa U 3BE31.

lNamakTuka. [pyrue ranaktuku. [IpocTpaHCTBEHHO-BpeMEHHbBIE MacTaObl Ha0OmogaeMoit Beenennoii. [IpencraBnenue 06 sBomtonyn BeeneHHOIM.
Temuasn mamepus u mEmMHAS IHEPSUSL.

IIpumepHBbIiil epevYeHb NPAKTUYECKUX U J1a00PATOPHBIX padoT
[Ipsimble n3MepeHus:

M3MEpEeHUEe MTHOBEHHOW CKOPOCTH C MCIOJB30BaHUEM CEKYHJIOMEpa MIIM KOMITbIOTEpa C IaTYMKaAMU;
- cpaBHeHHE Macc (10 B3aUMOJICHCTBUIO);

- U3MEpPEHHE CUJl B MEXAHUKE;

- M3MEpeHHe TeMIepaTyphl KUAKOCTHBIMHU U HU(POBBIMU TEPMOMETPAMHU;

- OLIEHKa CHJI B3aUMOJICHCTBUS MOJIEKY (METOJOM OTPhIBA Karlelb);

- OKCIICpUMCHTAJIbHAasA IMPOBCPKA 3aKOHA T'eii-JIroccaka (HBMepCHHC TCPMOANHAMHUYCCKUX MMAPAMCTPOB I'ada;



- u3mepenue D/]C uctounmka Toka;

- OIpeneseHHe neproa oOpaieHus JBOMHbBIX 3BE3] (I€YaTHbIE MaTepUab).

KocBennble n3MepeHus:

- W3MEpEHHE YCKOPEHMSI;
- HM3MEpEeHHe YCKOPEHUsI CBOOOIHOTO MaICHUS;

- ONpEIEICHUE YHEPTUU U UMITYJIbCA [0 TOPMO3HOMY ITyTH;

- H3MCPCHUC YHCHBHOﬁ TCIIJIOTHI IIJIaBJICHUS JIbA,

- U3MepeHHe HaMpsHKEHHOCTH BUXPEBOTO JIEKTPUUYECKOTO MOJIs (IIPH HAOIIOIEHUH JIEKTPOMAarHUTHON MHAYKIIUN);
= HM3MCPCHUC BHYTPCHHCTO COITPOTHUBIICHUA UCTOYHHUKA TOKA,

- OmpeJeNeHHe MOKAa3aTells MPETOMIICHHS CPE/IbI;

- u3MepeHne (POKYCHOTO PacCTOSIHUSI COOMPAIOIICH M PacCEUBAIOIICH JIMH3;

- ONpeJelCHUE JTMHBI CBETOBOM BOJIHBL,

- oreHKa HHPOPMAIMOHHOM EMKOCTH KommakT-aucka (CD);

- OMpeJeNiCHHE UMITYJIbCa U SHEPTUH YaCTUIIBI ITPU JBMXKEHUH B MArHUTHOM MoJie (1o ororpadusam).

HaOmroaenust:

- HaOJIOIeHUe MEXaHMYECKUX SIBJICHUN B HHEPIHAIbHBIX M HEMHEPIIHAIbHBIX CHCTEMaX OTCUETA;
- HaOJIO/ICHUE BBIHYXICHHBIX KOJICOAHHI U pe30HAHCa;

- HaOmoaenue 1updy3u;

- HaOJIO/ICHUE SIBJICHUS 3JICKTPOMArHUTHOW WHIYKIIHH;

- HabmroZieHHe BOJTHOBBIX CBOMCTB cBeTa: Audpakius, HHTephepeHIns, oI pu3als;

- HaOJIOJIeHUE CTIIEKTPOB;

- BeuepHHe HaOmoeHus 3BE31, JIyHbI U TJIaHET B TENECKOM I OMHOKITB.

HccnenoBanus:




- HCCIIEJIOBaHHE PAaBHOYCKOPEHHOTO JIBUJKEHUS C UCIIOJIb30BAaHUEM 3JIEKTPOHHOIO CEKYHIOMEPA UM KOMITbIOTEpA C JTaTYUKaMHU;
- HCCIIEIOBAHUE JIBI)KEHUS TeJa, OPOLIEHHOIO FTOPU30HTAJIBHO;

- HCCIIEZIOBAaHUE LEHTPAJIILHOIO yIapa;

- HccreloBaHue KauyeHMs IUJIUH/Ipa 110 HAaKJIOHHOM MII0CKOCTH;

- HccIeloBaHue ABMKEHUS OpOyHOBCKOM yacTulsl (1o Tpekam Ileppena);

- HCCIIeIOBaHUE U30IPOLIECCOB;

- HCCIIeIOBaHUE N30XOPHOTO Ipolecca U OL[EHKA a0COIIOTHOTO HYJIS;

- HCCJeI0BaHNE OCThIBAHUS BO/IBI;

- HCCIeI0BaHKE 3aBUCHUMOCTH HAIPSDKEHUS Ha MOJII0caX UCTOYHUKA TOKA OT CHJIBI TOKA B IIETIH;

- HCCIIEJOBAHUE 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HalpsHKEHUs Ha Hel;

- HCCIIeIOBaHUE HAarpeBaHMsI BOJIbI HarpeBareaeM HeOO0JIbIION MOIHOCTH;

- HCCIIEZIOBAHUE SIBJICHUS AJIEKTPOMarHUTHON MHIYKLIUY;

- HCCIIeIOBaHUE 3aBUCHMOCTH YIJjla MIPEeJOMIICHHS OT yIJla MaJIeHUs;

- HCCIIEZIOBAHUE 3aBUCUMOCTHU PACCTOSHUS JIMH3BI 10 U300pakeHUs OT PACCTOSHUS JIMH3bI 10 IPEIMETa;
- HCCIIeIOBaHHE CIIEKTpa BOJOPO/Ia;

= HCCICAOBAHHNEC IBHKXCHMHAI ,I[BOﬁHBIX 3BE3 ] (HO IIC4aTHBIM MaTCpI/IaJ'IaM).

IIpoBepka rumnoTes:

- TpU JABWKCHUH OpyCKa 10 HAKJIOHHOW IUIOCKOCTH BpEeMs MEpEMELICHUS Ha OINpeAeiIEHHOE PAacCTOSIHUS TeM OoJblle, YyeM Ooublie macca
Opycka;

- TIpH JIBWKEHUU OpycKa [0 HAKJIOHHOM IIIOCKOCTH CKOPOCTh MPSIMO MPONOPLUOHATbHA YTH;
- IIpM 3aTyXaHUM KoJeOaHWH aMIIUTyAa 0OpaTHO MPONOPLHUOHAIIbHA BPEMEHH;
- KBaJpat CPeJHEro rnepeMerieHue OpoyHOBCKOW YaCTUIIbI MPSIMO MPONOPLUOHANIBHO BpeMeHH HabroieHus (1o tpekaMm Ileppena);

= CKOpPOCTBb OCTBIBAHUA BOABI JIMHEWHO 3aBHUCHUT OT BPEMCHHU OCTBIBAHUS,;



= HAIPAKCHUC IIPU MOCJICA0BATCIIbHOM BKIIFOYCHHH JIAMIIOYKHU U PE3UCTOPA HC PaBHO CyMME Hal'[pﬂ)KeHI/Iﬁ Ha JJaMIIOYKE U pE3UCTOPE;

- YroJj npeiaoMJIEHUs IPSMO MPONOPLUOHANIEH YTy MaeHus;

= IIPpH IJIOTHOM CJIOKCHHU ABYX JIMH3 OIITUYCCKUC CUJIbI CKIIaAbIBAIOTCH,

KoHcTpynpoBanne TEXHUHUECKUX YCTPOUCTB:

- KOHCTPYHMPOBaHWE HAKJIOHHOM MIIOCKOCTH ¢ 3agaHHbIM KIT/I;

- KOHCTPYHMPOBAHUE PhIYAKHBIX BECOB;

- KOHCTpYMpOBaHHE HaKJIOHHOM MJIOCKOCTH, 110 KOTOPOH OPYCOK JBUKETCS C 3aJaHHBIM YCKOPEHUEM;

TEMATHYECKOE IIVIAHUPOBAHUE

10 knacc
Ne Pasgen KonunyecTtBo yacos no KonunyecTtBo 4acos no KoHTponbHas pabota JTabopaTopHblie paboTbl
aBTOPCKOW nporpamme pabo4eln nporpamme
aBTOpckasd /paboyas
1. | BeegeHue. dusunka n dunsmyeckmne 1/2 1/1 0 0
MEeTOAbl M3ydeHus Npupoabl
2. | MexaHuka 27169 30/39 2 5/7
KuHematmka 6/15 9/6 1/2
OnHamuka 9/26 9/17 2/3
3aKoHbl COXpaHEeHUs B MEXaHuKe. 7115 718 11
CraTtuka. 'mgpomexaHuka
5/13 5/8 1/1
3. | MonekynsipHO-KMHeTU4YecKasa Teopus 10/23 11/12 1 1/1
4. | OCHOBbI TepMOAUHAMMUKMN 7/13 716 1 0/0
5. | OcHOBbI 3aNeKTPoANHAMUKMN 16/40 19/21 1 2/2
OnekTpocTaTuka 6/16 719




3aKoHbl NOCTOSIHHOrO TOKa 6/14 6/8
Tok B pa3nunyHbIX cpeaax 4/10 6/4
6. | Peseps. NoBTOpEHME 7/23 0/23
Utor 68/170 68/102 5 8/10
WToro 68 yacos/102 yacos
KoHTponb ypoBHs 06yyeHus. ®usunka 10 knacc.
Ne HanmeHoBaHune NcTouHMK Kogudwmkatop EIM3

pas3aernos n Tem

KoaundwmkaTop BIP

MOCMOSHHO20 moKa».

A.E.MapoH, E.A.MapoH. — M.: N3gaTenbCcTBO
«[podpar, 2014.

Temartnyeckune KOHTPOJIbHbIE N CAMOCTOATES1bHbIE

paboTbl no gunsnke 10 knacc / O.M.MNpomuesa. — M.:

MN3paTtenbcTtBO «3Kk3ameH», 2012 T.

KoHTponbHasa pabota Ne1 « OcHosabi Ounpaktnyeckne matepmansl dmsmka 10 knacc / 1.1.1-1.1.9 2.1-2.6
KUHeMamuku» A.E.MapoH, E.A.MapoH. — M.: 3gaTenbCcTBO
«dpodax, 2014 r.
Kg;;g;ﬂ;:iﬂagigzzlacgiz ;/-(/)ecl-’/-luo;ifl TemaTu4eckne KOHTPOSIbHbIE U CAMOCTOATENbHbIE 1.2.1-1.55
p paboTbl no domamke 10 knacc / O.U.I'pomuesa. — M.:
MN3pgaTtenbcTtBO «3Kk3ameH», 2012 T.
KoHTpornbHasa pabota Ne 3 «OcHosbl 2.1.1-2.1.17 3.1-3.7
MOJIEKYISIPHO-KUHEMUYECKOU meopuu»
KoHTponbHas pabota Ne 4 «OcHosebl 2.2.1-2.211
mepmMoOUHaMUKU»
KoHTponbHas pabota Ne 5 «3akoHbi Ounpaktnyeckne matepumansl dusmka 11 knacc / 3.1.1-3.2.10 4.1-4.7




TeMbl nabopaTopHbIX U NpaKkTU4yeckux padot B 10 knacce

Na6opaTopHas paboTa Ne1 MiamepeHne MrHOBEHHOW CKOPOCTU U YCKOPEHMSI C UCTONb30BaHNEM CEKyHAOMEpPa Ui KOMMboTepa C AaTvymKamu;

JlabopatopHas pabota Ne2 M3yyeHune ABMXKEHNS Terna Nno OKPYXHOCTK;

Na6opaTopHasa pabota Ne3 N3yueHne asmxeHUs Tena, 6poLLIEHHOrO ropU3oHTarbHO;

NabopaTopHas paboTa Ne4 N3mepeHne KECTKOCTU NPYXKUHbI;

JTabopatopHas pabota Ne5 MamepeHne koadduLmeHTa TPEHNS CKONBbXEHWS;

JlabopaTtopHas pabota Ne6. M3yueHne 3akoHa COXpaHEeHNs MEXaHUYECKON SHEPIUK;

JlabGopaTtopHas paboTa Ne7 MN3yyeHne paBHOBeCUS Ten nog AeNCTBUEM HECKONBKUX CUIT;

JTabopatopHas pabota Ne8 QkcnepumeHTanbHas npoBepka 3akoHa "en-Jlioccaka;

JlabopaTtopHas pabota Ne9. M3yueHune nocrnenoBaTenbHOro U napannenbHOro CoeAUHEHNS MPOBOOHNKOB;

JlTabopaTtopHas pabota Ne10. Mamepenune 3C 1 BHYTPEHHETO COMPOTUBMEHNS MCTOYHMKA TOKa.

11 knacc
Ne Pasgen KonunyecTtBo yacos no KonunyecTtBo yacos no KoHTponbHas pabota JTabopaTtopHblie paboTbl
aBTOPCKOW nporpamme pabo4ern nporpamme
aBTOpckas /paboyas
1. | OcHOBbI aNEeKTPOANHAMUKN 9 yacoB/18 10 yacos/8 1 2
npoporkeHue
(npon ) 11
MarHuntHoe none
54 /9y 54/4y 11
OnekTpoma a
NEeKTPOMarHMTHasa NHOYKUus 4/9 5 /4y
2. | Kone6aHusi n BOnHbI 15 yacoB /42 15 yacoB/27 1 1
MexaHunyeckne konebaHus 3 /M 3y 1/1
OneKTpoMarHUTHble konebaHus 1 BOMHbI S5y 5y
MexaHu4eckne BOMHbI 3y 3y
OneKkTpoOMarHMTHbIE BOSTHbI 4y 4y




3. | Onruka 13 /25 vacoB 14/11 yacoB 1 3
I'eomeTpuyeckast 1 BOIHOBAs ONTHKA 11/20 vy 12/8y 3/3
W3myyeHue u CrieKTpbl

2/5y4 2/3 4

4. | OcHOBbI cneuuanbHOW Teopumn 3/15y 3/12 vac 0 0/0
OTHOCUTENbHOCTH

5. | KeaHTOBas ¢husnka 17/41 vac 17/24 vac 2 3/3
CBeTOBbIE KBAHTbI 5/10y4 5/54 1
ATomHas usuka 3/10 4 3/74 2/2
dunsnka atomMHoro sapa 7/16 4 7/9 4 1 1/1
OneMeHTapHble YacTuLbl 2/54 2/3y4 0/0

6. | CtpoeHue BceneHHom 5/9 yacos 5/4 yacoB 0 1/1

7. | NoBTOpPEHME 3/5 yaca 3/16 yaca

8. | Pe3sepB 3/15 vyaca 1/0 vac
WToro 68 /1704acos 68 /102 yacos 5 10

KoHTponb ypoBHs 06y4eHus ¢ousmkm B 11 knacce
Ne HanmeHoBaHue NcTouHmK Kogudwmkatop EIM3 Kogudmkatop BI1P

pasaernos n Tem

KoHTponbHas pabota Ne1 «MazHumHoe
rone. GnekmpomazHUMHas UHOYKUUS»

Ovpaktuyeckmne matepmanel dmsmka 11 knacc /
A.E.MapoH, E.A.MapoH. — M.: NagaTenbCcTBO

3.3.1-3.4.7

4.4-4.5




KoHTponbHasa pabota Ne2 «KonebaHus u
80JIHbI»

KoHTponbHas pabota Ne3 «Ceemossie
80/1HbI»

KoHTponbHasa pabota Ned «Ceemosbie
Ke8aHmbI»

KoHTponbHasa pabota Ne5 «AmomHas
¢usuka. Dusuka amomMHoz0 sidpay

«[podrax, 2014.

Tematnyeckune KOHTPOJIbHbIE N CaMOCTOATESIbHbIE

paboTbl no dmamke 11 knacc / O.U.I'pomuesa. — M.:

MN3paTenbcTBO «3Kk3ameH», 2012 r.. 3.5.1-3.6.12 4.6-4.7
4.1-4.3
5.1.1-5.3.6 5.1-5.4
2.2.1-2.2.11

JlTabopaTtopHas pabota Ne1 MiamepeHune cunbl B3anMogeNCTBUSA KaTyLLKM C TOKOM 1 MarHuTa; JlabopaTtopHasa pabdoTta Ne2 N3yyeHne anekTpoMarHnT Hom
nhaykumm; NabopartopHasi pabota Ne3 OnpegeneHve yckopeHust cBOOOAHOro NageHus npy nomoLum MastHuka; JlabopatopHasi pabota Ne4 MamepeHue
nokasarens npenomMneHus ctekna; JlabopaTtopHasn padota Ne5 OnpegeneHne onTUYECKON CUIbl TIMH3bI U POKYCHOrO PacCTOSAHNA COOMpatoLLLEN NTMH3bI;
JlTabopaTtopHas pabota Ne6 MamepeHune AnvHbl CBETOBOW BOSHbI: JTabopaTtopHasa pabdoTta Ne7 HabntogeHne CnmnoLwwHOro U IMHeYaToro CNeKTpoB.;
JlTabopaTtopHas pabota Ne8 ViccnenoBaHue cnektpa Bogopoaa; JlabopatopHasa pabota Ne9 OnpegeneHne MMnynbca u S3HeEprum YacTuubl Npu ABUXKEHUN B
MarHMTHom none (no dotorpacmam); JlabopaTtopHasa padoTta Ne 10 OnpegeneHue nepuoga odpalleHns ABONHbIX 3Be3 (NevaTHble maTepuarnbl).

NOYPOYHOE MIAHUPOBAHUE

10 knacc (68 yacoB —2 yaca B Hegento)+3 4 B Hegento(102y4)

BeeaeHue (1/2 yac)+1

ba3oBbIn ypoBEHb

YrnyOneHHbI YpOBEHb

Ne Tema ypoka

MpeaomeTHble pesynbTaThl Ne | Tema ypoka MpeomeTHble pe3ynbTaThl

1/1 Yto nsyyaet cumsmka. 3HaTb CMbICI NOHATUI: hn3nyeckoe 1 YTto nsyyaet usuka. B3anMocBs3b Mexay GU3MKON U IPYTUMU

dusnyeckure ABNEHUS.

sIBNEeHne, rmnoTesa, 3akoH, Teopus,
B3aMMOOeNcTBUe; BKag POCCUINCKMX

HabntogeHns v onbiThl. (Mbsapy6e>KHb|x y4€HbIX B passutune HabniogeHus v onbIThl.
N3VKN.

€CTECTBEHHBIMHU HayKaMu. MeTo1bl
HAy4YHOTO HCCIeAOBaHUs (PU3HMUECKUX
siBieHUN. DU3nYecKre BEIUYHHEI.
[TorpemHocT u3MepeHui HU3NIECKUX

dusnyeckme aBnNeHUS.




YMeTb 0TniMyYaTh rmnoTesbl OT
Hay4HbIX Teop|/||71; yMeTb NpnBOOUTb
npuMepbl, NokasbiBawLline, 4To
HabnogeHns n OKCNEPUMEHT

SABMAIOTCS OCHOBOW ANK BblABMXEHUS

rmnoTes n Teopwh.

BEJIIMYUH. MoienupoBaHue SIBICHUMN U
IIPOLIECCOB MPUPObL. 3AKOHOMEPHOCMb U
CAYUAUHOCMb.

— YMeTb oTnuyatb  rMnoTessl  OT
Hay4YHbIX TEOPUIA; yMeTb NPMBOAUTL MPUMEPHI,
nokasbiBawolne, 4YTO  HabnwogeHuss u
SKCTMEPUMEHT  ABMNAIOTCA  OCHOBOW  Ans
BbIABWXEHUS TUNOTE3 U TEOpWU. YMEHHS
HCCIIEN0BaTh n aHAJIM3UPOBATh
pa3HOOOpa3Hbie (U3UYECKUE SIBICHUS U
CBOWCTBA OOBEKTOB, OOBSICHATH MPUHIIUAIIBI

paboThl W XapaKTEpUCTUKU NPUOOpPOB U

YCTPOMCTB.
MexaHuka (30/69 yacoB)
KuHemaTtuka (9/154acoB)+6
2/1 | MexaHu4eckoe gBumxkeHnn. Cuctema | 3HaTb pasnnyHble BUADbI 1 MexaHn4yeckoe ABUXKEHUN. 3HaTb pasnuyHble BUAbI
oTcYyeTa. MEXaHNYEeCKOro ABmM>xXeHums, Cuctema otcueTa. MEXaHUYECKOro [AOBWXEHUS, uUandeckui
(hU3NYECKNIA CMBICT MOHATUS CMbICT  MOHSITMSI  CKOPOCTU;  3aKOHbI
3/2 (P:aBHomepHoe OBWXEHUe Ten. ﬁl;ZPMOSJ_TIm Z;l:'((l)l:lgl;:;;grjgmro 1 CP:aE;HomepHoe OBWXeHune Ten. PaBHOMEPHOTO NPAMOMMHEHOro
KOPOCTb. ; KOpOCTb. . . N
CKOPOCTM: CpemHeit CKOPOCTH, p,BVI)KeHI/IFI,UCKODOCTVI, cpedHeln CKopocTy,
; MFHOBEHHOW CKOpPOCTH, : MrHOBEHHOM CKOpOCTH, ypaBHeHus!
4/3 | Tpacuk1 NPAMONMHEHOo yPaBHEHMS 3aBUCHMOCTM 1 I'pachyki npAmonmHeitHoro 3aBMCMMOCTM CKOPOCTM OT BPEMEHM Mpu
paBHOMEpHOro ABvXkeHus. PelleHne CKOPOCTY OT BpeMeHI Npu EaBHomepHoro OBUKEHUS. NPAMONMHEITHOM PaBHOMEPEMEHHOM
3agau. - elLUeHVe 3agavy.
A NPsAMOJIMHENHOM A OBWXEHUN, OCHOBHLIE  XapaKTEPUCTUKU
PaBHONEPEMEHHOM [iBIKEHMN, PaBHOMEPHOTO  ABWXEHUS Tena Mo
OCHOBHbIE XapaKTepUCTUKA
5/4 | CKopOCTb Npu HEpaBHOMEPHOM o 0% p . ona 1 CkopocTb Npy HepaBHOMEPHOM OKPYXKHOCTH. ocmynamensioe u
ABWKeHUN. MrHoBeHHas CKopoCTb. paBHOMEDPHOTO ABXEHNA TEN ABWKeHUN. MrHoBeHHast N
CrioxXeHne CKopoCTen. MO OKPYXXHOCTK CKOpPOCTb. CrioxeHne epawjamenvroe  Osudcenue  meépooo

YMeTb CTPOUTb U YMTaThb rpacmku

CKOpOCTEWN.




6/5

[MpsiMONnHenHOe paBHOYCKOPEHHOE
aBmxeHne. MHCTpyKTax no
TB. J/labopamopHas paboma Ne1

7/6 | PaBHOMepHOEe ABMXEHME TOYKM MO
OKPY>KHOCTH.

8/7 | UHCcTpyKTax no
TB. J/labopamopHas paboma Ne2

9/8 | PelweHune 3agad no teme
«KnHematumkay.

10/ | KoHTponbHas paboTta Ne1

9 «KnHemartukay.

paBHOMEPHOro NPSIMONIMHENHOrO
ABWXEHWS, MICMONb30BaTh 3aKOH
CNOXeHMs1 CKopocTen npu
peLleHnn 3aad, pewaTb 3aaaym
Ha onpeferieHne CKopocTK Tena
N ero koopauHaThl B NtoGou
MOMEHT BPEMEHU MO 3afaHHbIM
HayanbHbIM YCIOBUAM,
onpeaensitb KMHEMaTU4eckme
XapaKTepucTUKn Npu
paBHOMEPHOM ABWXEHMM Tena no
OKPY>XHOCTU, NPUMEHATb
MONyYeHHble 3HaHWS Npwu
peLleHnmn 3agad

meana.

YMeTb CTPOUTb U YNTaTb rpacmkm
paBHOMEPHOro NPSAMOSTIMHENHOIO
OBWXEHNS, UCMOMNb30BaTb 3aKOH CNOXeHNS
CKOpOCTEN Mpu peLleHnn 3agad, pewartb
3aja4v Ha ornpeferneHne CKopocTu Tena u
€ro KoopauHaTbl B nto60n MOMEHT
BPeMeHW Mo 3aaHHbIM HavanbHbIM
YCIOBUAM, onpeaensTb KUHeMaTtuyeckue
XapaKkTepPUCTUKM NPpU paBHOMEPHOM
OBVXXEHUN Tena Mo OKPY>KHOCTH,
NPUMEHATb NOSTyYEHHbIe 3HaHUA Npu
pelleHnun 3agau

Hocmynameﬂbnoe u
epawamenbHoe osudicerue

meépooeo mea.

KnHemaTuka abcorntoTHO
TBEepgoro Tena PeweHne 3agay
no teme «KnHemartuka.

OnHamuka (9/26 yacoB)+17




11/ | AHanun3 KOHTPOsbHOM PaboThl U

1 koppekums YY[I. OcHoBHoe
yTBEpXaeHne mexaHuku. Cuna.
Macca. EgmnHuua maccsl.

12/ | MepBbIi 3akoH HbtoTOHA. BTOpon

2 3akoH HbloToHa.

13/ | TpeTtun 3akoH HetoToHa. MNpuHLMN

3 OTHocuTenbHOCTU Manunes.

14/ | Cuna TSXecTn 1 cuna BCEMUPHOro

4 TArOTEHUA.

15/ | UHcTpyKTax no

5 TB. J/labopamopHas paboma Ne3

16/ | Oedopmauum n cunbl ynpyroctu.

6 3akoH Nyka. Bec. HeBecomocTb.

17/ | UHcTpyKTax no

7 TB. J/labopamopHas paboma Ne4

3HaTb/MOHUMATb CMbICI MOHATUI
«MHepuunanbHasa n
HenHepuunanbHasa cuctema
oTcyeTa», «B3aMOAENCTBMEY,
«UHEPTHOCTbY», KUHEPLUSI»,
«cunay, «yCKopeHune», CMbICII
3aKOHOB HbOTOHA,
«rpaBUTaLMOHHbIE CUTbIY,
«BCEMUPHOE TArOTEHMEY, «CMNna
TSKECTUY, «YNPYrocTby,
«gedopMaums», «TpeHney;
CMbICJT BENTUYUH «XKECTKOCTbY,
«KO3(PPULIMEHT TPEHMUSA»; 3aKOH
MNyka.

YMeTb UnniocTpnpoBaTh TOUKK
NPUIOXEHUs Cun, Nx
HarnpaeneHne, HaxoanTb
paBHOAENCTBYHOLLYIO HECKOITbKMX
cwn, pelwaTb 3aga4ym Ha
BbIYMCIIEHME CUN.

N3mepatb maccy Tena. NamepaTb
CUInbl B3aMMogencTBus
Ten.BelumcnaTe 3HavyeHns cun no
N3BECTHbIM 3HAYeHMSM Macc
B3aMMOLENCTBYIOLLMX Ten u nx
YCKOpPEHUN. BbluncnaTe 3Ha4YeHus
YCKOPEHWUI TeNn MO N3BECTHbIM
3Ha4YeHNsM OEeNCTBYHOLLMX CUIT U
mMacc Ten.Bblumncndatb 3HaveHus
YCKOPEHWI TeNn MO N3BECTHbIM
3Ha4YeHUsIM OENCTBYHOLLMX CUM U
macc Ten.lpumeHaTb 3akoH
BCEMMUPHOrO TATOTEHMS MpK
pacyeTax Cui N yCKOPEHUI
B3aMMOOENCTBYIOLMX Ter.

Cwuna. Macca. EanHunua maccsbl.

3HaTb/MOHUMATL CMbICI MOHATUN
«MHepumanbHasi U HemHepuuanbHas
cucTema oTcyeTar», «B3auMoaencTBue»,

MepBbIt 3aKOH HbloTOHA.
BTopoi 3akoH HbloTOHa.

HpuHuun cynepno3uyuu Cuj

TpeTuii 3akoH HbloTOHA.
MprHUMN OTHOCUTENBHOCTU
ranunes. Uusapuanmmuovie u
OMHOCUMETIbHblE BETTUYUUHBbL

Cwvna TsKecTn 1 cmna

BCEMUPHOrO TArOTEHMUSA.
AHenenus, naburooaemvle 6

HEUHEPYUATIbHBIX — CUCMEMAX

omcyéma.

Oedopmauum  n  cunebl
ynpyroctn. 3akoH [yka. Bec.
HeBecomocTb.

«MHEPTHOCTb», «UHEepUnda», «cunay,
«YyCKOpEHMue», CMbIC/T 3akKOHOB HbloToHa,

«rpaBUTaLMOHHbIE CUMbl», «BCEMUPHOE
TAroTEHUEY, «cuna TSXKECTUY,
«ynpyroctby, «aedopMaums», «TPeHue»;
CMbICH BENNYMH «KECTKOCTb,
«KO3(ppMUMEHT TpeHus»; 3akoH [yka.

,uHeapuaHmele U OMmMHoOCcUmeJlbHbvle 6eIUYUHbL.
AHenenus, Habnroaemvle 8

HEUHEPYUUATBHBIX cucmemax omcuéma.

Junamuka
08UdICEHUsL ADCOTIOMHO MBEPA020 meld.

epawamenbHoco

YMeTb UNMNICTPMPOBATL TOYKM
NPUMNOXEHUSI CUM, UX HaNpaBreHue,
HaXOAWTb PaBHOAENCTBYIOLLYIO
HECKOINbKMX CUI, pellaTb 3aaayv Ha
BblYMCNEHME CUN.

M3mepaTb maccy Tena. MamepsaTtb cunbl
B3anmMmopgencTeus Ten.Boiumcnartb
3Ha4YeHust CUN Mo U3BECTHBLIM 3HAYEHUAM
Macc B3aMMOAENCTBYIOLLMX TEM U UX
YCKOpPEHUI. Bbluncnsatb 3HaveHns
YCKOPEHWIA TEN NO U3BECTHLIM 3HAYEHNAM
OENCTBYOLMNX CUN U Macc Ten.Bolumcnatb
3HaYeHNS YCKOPEHWIA TeNn No U3BECTHLIM



18/

Cunbl TpeHus

N3mepsTb cunbl B3anMogencTBums
Ten.

BbluncnaTtb 3Ha4YeHna cun n

3Ha4YeHNAM ,EI,eIZCTByI-OLLI,I/IX cun n macc
Teﬂ.an/IMeHFITb 3akKOH BCEMUPHOIo
TArOTEHUA Npn pacyeTax cun u yCKOpeHI/IIZ
B3aVIMOD,eIZCTByPOLLI,I/IX Ten. MSMepFITb cuUnbl

19/ | PeweHne 3agay no Teme «cunbl B YCKOpPEHMM -
: PeLuenun Y M0 TeMe «CUNbl | B3aMMOAENCTBUA Ter.
9 npupoge». CamocmosimernbHas Ble_l 3 oﬂee:”:'qa O TeMe «C A
paboma. Pvp ’ BbluncnsTe 3Ha4YEHUS CUN N YCKOPEHUIA.
3akoHbI coxpaHeHusi B MexaHuke. (7/15 yacoB)+8
JunaMuKa BpanmaTeJbHOro JBUKeHUsT a0C0I0THO TBepaoro tesa (0/3)
20/ | mnynbc. 3akoH coxpaHeHus 3HaTb/MOHNMAaTL CMbICH NMOHATUN Mmnynbc. 3akoH coxpaHeHns 3HaTb/NMOHMMAaTbL  CMbICIT  MOHATUM
1 nmnyrnbsca. «UMMYNbC Tenay, KUMMynbC nMmnynbca. «MMMYNbC  Tena», «UMMYNbC  CUINbI»;
cunbl», 33K°Hag°XpaHeH"'9‘ 3aKOHa COXPaHeHVs MMNynbca, «paboTa,
nmnyrbsca, «paboTay,
«MexaHunyecKas 3Heprusi», CMbICI NOHATUSA
21/ | PeaktBHOE ABMXEHNE «MexaHu4eckas 3Heprus», CMbIch PeakTnBHOE OBWXEHME. P ¥
2 MOHATUS SHEPrUMN, BULbI SHEPruii PelleHne 3anay Ha 3akoH SHeprun,  BUAbI  3Heprn 1 3aKoHa
N 3aKOHa COXPaHEHWsi SHepPrum COXpaHeHus nMmnyrbca. CoXpaHeHus 3Hepruu. Junamuka
VMETh BBIYVCTISTE U3MEHEHNE B8PaAWAMENLHO20 OBUNCEHUST ADCOIOMHO
22/ | MexaHun4eckasi paboTa U MOLLHOCTb MMMynbca Tena Npu yaape o MexaHu4yeckas paboTa u meépoozo mena.
3 | cumbl. NOBEPXHOCTb, BLIYNCIATL paboTy, MOLLIHOCTb CUITbI.
NOTEeHUNanNbHY U KMHETUYECKYHO
23/ | KnHeTtndeckas aHeprus. SHEpPruto Tena, onncbieatb U KunHeTuueckas aHeprisi. YMeTb BbIMUCNATbL U3MEHEHWNE UMMYrbca
4 MoTeHuManbHas aHeprusi. 06 BACHATL NPOLECChI U3BMEHEHNS MoTeHuManbHas sHeprus Tena npv yaape o NoBepxHoOCTb,
KMHETMYECKOW M NOTeHLMansHom BbIUMCIIATbL paboTy, NOTEHUMANbHYIO 1
3HEepruv Tena npu coBepLUEHNN KMHETUYECKYIO SHEPI1IO Tena, ONUcbIBaThb
24/ | Pabota cuiibl TSKECTU W YNPYroCTU. paboTbl, NPUMEHSTL NOMYYEHHbIE PaGoTa cunbl TsxecTn 1 N 0O BACHATL NPOLECCHI U3MEHEHNS
5 3aKoH COXpaHeHNs aHepruun B ynpyroctu .Koncepgeamughoie KMHETUYECKOW M NOTEHLMANbHON 3HEPIUK

MeXaHUKe.

3HaHWUS Y YMEHWS NPU peLleHnn
3apau.

MpUMEHSATL 3aKOH COXpaHeHNs!
nMnyrnbca ans Bbl4MCIeHUs
N3MEHEHWUIN CKOPOCTEN Ten npu
MX B3aMmoaencTBusix .BolumcnaTb

cunvl 3aKOH COXpaHeHns
3HEprum B MeXaHuKe.

Tena npu coBepLUeHnn paboThl,
NMPUMEHSITb MOSyYEHHbIE 3HAHWSA U YMEHUS
npu peLleHnn 3agay.

MpuMeHsTL 3aKOH COXpaHeHUs



25/

UHcTpyKTax no
TB. J/labopamopHas paboma Ne6

paboTy cun n naMeHeHve
KMHETMYECKOW SHeprum Tena.
BbluncnsTb NOTEHUMAnNbHYH

QHEepruio Ten B rpaBUTalMoOHHOM

uMnynbca Ans BbIYUCIEHUA U3MEHEHUN
cKopocTen Ten npu nx
B3aumogencTeusx.Belumcnats paboTy cun

26/ | KoHTponbHasa pabota Ne2. none. HaxoauTh NOTeHLManbHYIo N U3MEeHeHNe KNHETUYECKOU SHeprun tena.
7 «duHaMmuka. 3aKOHbI COXpPaHeHuUs SHEPIVAIO YTIPYTO BbluncnaTe NOTEHUMAnNbHY0 3HEPIUIO Ten
B MéxaHuke» [echOpMUPOBaHHOrO Tena no B rpaBuTaLMOHHOM none. HaxoauTb
N3BECTHON ﬂe(bopmaumm n noTeHumnarnbHyto JHeprmo ynpyro
XKECTKOCTU Tena. 0eopMMPOBAHHOIO Terna Mo W3BECTHOM
3 aedopmauuu " XeCcTKoCTn Tena.
MpumeHATb 3aKOH COXpaHeHns
JMHAMHKA BPAIIATEIHLHOI0 MEXaHWYECKOW 3Heprum npu pacdeTtax
JBMKEHHS! ADCOIIOTHO TBEP/IOTO | pe3ynbTATOB B3aMMOOEeNCcTBUN Ten
Teaa rPaBMTALMOHHBIMKM  CUMAMU U CUIamu
Ocnosnoe ypasuenue auHaMuKu yI'IperCTI/I, 3dKOH COXpAaHeHUus - MomeHma
epawamelbHoco 08UdICeHUA umnyiieca
OcCHOBbI CTaTUKKN U ruapomexaHunkn (5/10 yacos)+5
27/ | AHanu3 KOHTPONbLHOW PaboThl U1 MpUMeHATL NpK 0O BbACHEHNN 1 PaBHOBecue matepuanbHon dopmMynupoBaTb: YCnoBme paBHOBECUSA
koppekums YY[l. PasHoBecune paBHOBeCKs Ten uandeckmne TOYKM M TBEPAOro Tena. pblyara, NPUHUMN MUHUMYMa
MaTepuarnbHOW TOYKN U TBEPAOro mMopenu: abcontoTHO TBEpPAOE noTeHuManbHON SHEPruun.
Tena. Teno, LeHTp Macc 1 LeHTp
TSKECTM Tena; puaneckne MpymeHaTb ycroBne paBHOBECHS pbidara
28/ | Bugbl paBHoBecus. Ycnosus BENMUYNHbI: MOMEHT CUIbl, Mne4vo | 1 Bugbl paBHoOBecus. Ycnosus AN O6LACHEHNA IEACTBIRA PAIMNHHbIX
DABHOBECHSI, CUMbL. DABHOBECHSI, WHCTPYMEHTOB, UCMOSb3YeMbIX B TEXHUKE U
ObITy.
dopmynmpoBaTb N OO BACHATL
NepBOe 1 BTOpOe YCroBIS MpyMeHATb YCNoBMsl paBHOBECUS TBEPAbIX
29/ | MHCcTpyKTax no Ten K peweHunto 3agau.

TB. J/labopamopHasi paboma Ne7

paBHOBECHS TBEPAOro Tena.

MpuBOAMTL NPUMEPLI BUAOB
paBHOBecCHs TBEPAbIX Ten,
MPOCTbIX MEXaHN3MOB.

®opmynmpoBaTb U OOBACHATL Ha OCHOBE
9KCNEepMMEHTOB 3akoH [lackans, 3akoH
Apxvmena, ycrioBune nnasaHus Ten.
O6bsAcHATb onbIT Toppuyennm no




dopmynupoBaTb: ycrosue
paBHOBECMS pblyara, NPUHLMM
MWHUMYMa NOTeHLMarIbHON
SHEepruu.

anMeHFITb ycnoBsue paBHOBeCUA
pblHara ansa 06bsACHEHNS

0BHapyXeHu1to aTMochepHOro AaBneHus.
Namepatb aTtmoccepHoe aaBreHme ¢
nomMoulso bapomeTpa aHepoumaa.
Habntogatb 1 aHanuanposaTb AencTene
apxmumenoBon Cusbl

30/ | OaBneHune. 3akoH nackans. OeNCTBUA pasnmyuHbIX HaBneHue. 3akoH nackans. Jeuoicenue ocuokocmell u  2azoe.
4 PaBHoBecue X1akocTu 1 rasa WHCTPYMEHTOB, MCMOJb3yeMbIX B PaBHoBecKe XUaOKOCTU U rasa 3akon coxpanenus dnepeur & OunamuKe
TEXHUKE 1 ObITY.
IAHCUOKOCTIU.
31/ | 3akoH Apxvmena. MNnaBaHve Ten MpUMEHSITb YCNOBUS paBHOBECHS Hsudicenue dcuoxocmeri u
5 TBEPAbIX TEMN K peLLeHnio 3aaau. azo6.  3axon  coxpanenus
oHepauu 8 OuHamuKe
AHCUOKOCTIU.
OcHoBbI MONEKYNSAPHO-KMHeTM4Yeckom Teopum (11/23 yacos)+12
32/ | CTpoeHue BelLecTBa. 3HaTb/MOHUMATb CMbICI NOHATUI Drcnepumenmanvhvie 3HaTb/MOHNMaTb CMbICIT MOHATUN «BELLECTBOY,
1 Monekyna. OCHOBHble «BELLECTBO», «aTOM», «KMOJIEKyna», 00KA3amenbCmed OCHOBHBIX «aTtom», «Mornekyna», «anuddyaunsay,
nonoxenna MKT. «anddy3nsa», «KMeXXMONEKYNapHble nonooicenuti MKT. «MEXMOIEKYNAPHbIE CUTbI», OCHOBHbIE

CUnbl», OCHOBHbIE nonoxeHnsa MKT, bpoyrnoscroe nonoxeHna MKT, cTpoeHne 1 cBOMCTBa rasos,

CTPOEHME 1 CBOMCTBA ras3os, XUOKOCTEN osuoiceriue. Ocho6uble XnOKocTen n TBepAblX Ten, CMbICI NOHATUN

N TBEpAObIX TEM, CMbIC MOHATUN noaoxcenus MKT. «TemMneparypa», «abconoTHas TeMmnepaTtypa,

«TemnepaTtypay, «abcontoTHas CBsA3b Mexay abCorTHOM TeMnepaTypon rasa

b ] Y, Y Y

33/ Macca MOJNEKYIIL. KonunuectBO BEIIECTBA. pf:\», CBA3b Me)KEly Macca MOJIEKYII. KonuuecTso n cpeaHen KMHeTU4YeCKon aHeprmnen ABm>XxeHns
2 L ___._...2nTemnepaTypou rasau BeIIeCTBA Morekyrn, ocHoBHoe ypaBHeHne MKT, ocHoBHOe

cpedHen KMHETMYECKOW 3Heprnemn ypaBHeHune UI™; 3aBUCMMOCTb Mexay

OBVKEHNS MOSIEKYST, OCHOBHOE Makpockonmyeckumn napametpamu (p, V, T),
34/ | Cvnbl B3auMopaelicTans ypaBHeHne MKT, ocHoBHOE ypaBHeHMne Cunbl B3anMoaeiicTens XapaKTepuM3yLWMMN COCTOSTIHME rasa, CMbICHl

MOIeKyrl. CTpoeH ne Xnakmx,

UI"; 3aBUCMMOCTb Mexay

monekyrn. CTpoeHue

3akoHoB bonnga — MapuotTa, Nen-Jlioccaka n



3 TBepAblX, ra30006pasHbIX Ten.

35/ | WpeanbHbit ra3 B MKT.

4 OcHoBHoe ypaBHeHne MKT

36/ | Temnepatypa. SHeprus

5 TEennoBOro ABUXEHUS
MOJEKyrn.

37/ | YpaBHEHNE COCTOAHUS

6 maeanbHOro rasa FasoBblie
3aKOHbI

38/ | UHCTpyKTaX no

7 TB. JlabopamopHas paboma
Ne8

39/ | HacblweHHbIn nap. [daBnexHne

8 HacbllweHHoro napa. Kunexwe.
McnapeHwne XnakocTu.

40/ | BnaxHocTb Bo3gyxa,

9 Nn3MepeHune BIIaXXHOCTH.

41/ | Kpucrtannudeckue n

MaKpOCKOMMYecknmun napametpamu (p,
V, T), xapaktepusyoLmmMmm COCTOSHNE
rasa, cMbicn 3akoHoB bonns —
MapwuoTTa, ["'en-Jltoccaka n
LWapna.YmeTb 06bACHATL husnyeckue
SABIIEHUS HA OCHOBE NpeaCcTaBrieHni O
CTPOEHMM BellecTBa, peLlaTb 3ajauu
Ha onpeaeneHne YymMcna Monekyn,
Konu4yecTsa BeLLecTBa, Macchbl
BeLLeCcTBa M MacCbl O4HON MOMEKyrbl,
0OBbACHATL CBOMCTBA ra3oBs, XXWOKOCTEN,
TBEpAbIX Ten Ha OCHOBE NX
MOMNEKYNSPHOro CTPOEHUS!, NPUMEHATL
NoNyyYeHHble 3HaHNA AN peLleHus
3agad, ykasblBaTb MPUYMHHO-
CneACTBEHHbIE CBA3N MeXAay
PU3NYEeCKMMN BENUYMHAMMU, BLIYUCHIATL
CPEAHIO KNHETUYECKYIO 3HEPTUIO
MoIneKyn rnpu M3BeCTHOW TemnepaType.

3HaTb/MOHNUMATb CMbICIT NOHATUN
«KUMNEHUE», «ucrnapeHne»,
«napoobpa3zoBaHmne», «HaCbILLEHHbIN
nap»,«0THOCUTENbHAas BNaXKHOCTbY,
«napumanbHoe JaBreHney, yCTPONCTBO
W NPUHUMMN OEACTBUSA TMrpoMeTpa U
rcuxpomeTpa

YMeTb onuncbIBaTh U 06BACHATD
MPOLIECChI UCNaPEHUS, KUMEHUS U
KOHAeHcaunu, usMepsaTb
OTHOCUTENbHYI BNaXXHOCTb BO31yXa

XUOKMX, TBEPAbIX,
raszoobpasHbIx Ten.

MexaHuuyecKue csolicmaa
maeépobix men

NpeanbHbin ra3 B MKT.
OcHoBHoe ypaBHeHne MKT

Temnepatypa. QHeprus
TEN0BOro ABMXEHNS
MoneKynn.

YpaBHEHNE COCTOSAHUSA
naeanbHoro rasa (asoBble
3aKOHbI

Wapnsa.YmeTb 06bACHATE hmsndeckme
SIBMIEHNS Ha OCHOBE NpeacTaBrieHni O
CTPOEHMM BellecTBa, pellaTb 3a4ayn Ha
onpeneneHye Yynucna Monekyn, KonundecTtea
BellecTBa, Macchl BeLecTsa U Maccbl O4HOM
MOIneKynbl, 06bSCHATL CBOWCTBA rasos,
XnaKocTen, TBepAblX TeN Ha OCHOBE UX
MOJEKYISIPHOrO CTPOEHUS, MPUMEHATD
nonyyeHHble 3HaHWS ANS peleHns 3agad,
yKasblBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N
Mexay pmsnyeckumMmn BenmynHamm, BblYUCHSATb
CPEHIO KMHETUYECKYHO SHEPTMI0 MONEKYN Npu

U3BECTHOMN Temneparype. MexaHu4yeckue
ceolicmea meépobix men

3HaTb/MOHNUMaTb CMbICI MOHATUN «KUNEHMEY,
«ucnapeHuney, «napoobpasoBaHmey,
«HAacCbILLEHHbIN Nap»,«0THOCUTErNbHas
BMaXXHOCTb», «napuuanbHoe AaBneHne,
YCTPOWCTBO M NPUHLUMN AENCTBUS rMrpoMeTpa U
rncuxpomeTpa

YMeTb onuckiBaTh U 06BACHATL NPOLIECCHI
ncnapeHus, KUMNeHUs 1 KoHaeHcauumn, NsmMepaTb
OTHOCUTENbHYH BNAXXHOCTb BO3AyXa




10

amopdHble Tena.

42/ | KoHTponbHasa paboTta Ne 3
11 | Ha TeMy «OCHOBbI
MOJIEKYNSAPHO-
KMHETUYECKOW TEOpPUnU»
OcHoBbI TepMmoguHamMukm (7/13 yacoB)+6
43/ | BHyTpeHHss aHeprusi. Pabota | 3HaTb/MOHMMATbL CMbICH MOHSATUI 1 MpumMepbl peleHns 3agay | 3HaTb/MOHMMaTL CMbICI MOHATUI «BHYTPEHHSIS
1 B TEpMOAMHAMUKeE. «BHYTPEHHSIS SHEPTUS», KKONNYECTBO no Teme « BHyTpeHHss SHEpPrusi», «KONMYECTBO TENMOThIY, «yAeNbHas
TENNOTbI», «yAenbHas TENNOEMKOCTbY, aHeprua. PaboTta» TENNoeMKOCTbY, OpMyny A BblYUCIEHUS
dopmMyny AN4 BbIYNCIIEHUS BHYTPEHHEN BHYTPEHHEN aHeprun, rpadmyeckmii cnocob
3Hepruu, rpadpmyeckuii cnocob BblYMCIIEHMA paboTkl ra3a,CMbICIT NepBOro
BblYMCIEeHNsa paboTkl rasa,CcMbich 3aKoHa TepMoanHaMMKK, POPMYITMPOBKY
44/ | Konundyectso Tennorei. NepBoro 3akoHa TepMOANHAMUKN, 1 Konuuyectso Tennotel. NepBOro 3akoHa TepMOANHAMUKI LS
2 YpaBHeHwe Tenrnosoro hbopMynNMPOBKY NMepBoro 3akoHa YpaBHeH/e Tennosoro M30MPOLIECCOB,CMbICIT BTOPOro 3aKoHa
BanaHca. TepMoaMHaMUKK ANs GanaHca. TEPMOANHAMMKM,YCTPONCTBO U NPUHLIMNM
N30MpOoLEeCCOB,CMbICIT BTOPOro 3aKOHa AeNCcTBMSA TENNOBOro Apuratens, opmyny ans
45/ | Peluenve 3agay Ha TeQMOp,MHaMMKM,yCTpOMCTBo W npuHUMn Bblumcrnenms Kri.
3 | YpaBHeHue Tenmnosoro AGVCTBIA TEMIOBOTO 'quaTIZJ-I-IE’ YMeTb peluath 3a4aun ¢ BblYMCTIEHNEM
6anatca chopmyny Ans Bbtncnerus KL KOSINYECTBA TEMNMOTbI, PAaBOThI U U3MEHEHMS]
YMeTb pewaTtb 3agadn ¢ BblMUCNEHNEM BHYTPEHHEN aHeprun rasa, sblumcnatb K
46/ |_|epBbIl7I 3aKOH Konum4yecTtBa TeENMOThl, pa6OTb| n 2 anMeHeHme nepBoro TensoBbIX LI,BI/II'aTeJ'IeVI.
4 TepmoauHaMmukun. Bropoii N3MEHEHNs BHYTPEHHei SHeprum rasa, 3aKoHa TepMOAMHaMUKH K
3aKOH TEPMOANHAMMKY BblunCnATL KM TennosbIx Asurateneil. pa3nUyHBIM MpoLIeccam
BTopow 3akoH
TePMOAMHAMUKN
47/ | NpuHunn genctena n KMa 1 MpuHumn genctens m KMo
5 TENMOoBbIX ABUraTeNeNn. TensoBbIX ABUraTenen.

Mprmepsbl peleHns 3agay




48/

PelleHune 3agay no teme
«OcHoBbI TepmMoanHaMMKN»

PeweHne 3agay no teme
«OcHoBbl TepMognHaMUKN»

49/ | KoHTponbHasi paboTta Ne 4
7 Ha TeMmy «OCHOBbI
TEPMOANHAMUKNY
OcHoBbI anekTpoauHamukuy (19/40 yaca)+21
AnektpocTtaTnKa (7/16 yacoB)+9
50/ | AHanu3 KOHTpOorbHOM paboTbl | 3HaTb/MOHMMAaTL CMbICHT U3NYECKNX 1 Bnuskooeiicmeue u oeticmeue na YMeTb 00BbACHATL NPOLECC SNEKTPM3aLMM
1 n koppekums YY[. Yto Takoe BEJINMYMH: «ITEKTPUYECKNIA 3apsagy, paccmosiHuu Ten, BbIYUCNATL CUMY KYSTOHOBCKOrO
anekTpoauHamuka. 3apsag. «3MNEMEHTapHbIN SNEKTPUYECKUN B3aUMOLENCTBUS, npumMeHsms npu peueHuu
3aKOH COXpaHeHVIﬂ 3apﬂ,qa. 3ap9|,£|,»; CMbICJT 3aKOHa COXpaHeva 361()61'{ 3AKOH COXPAHEHUSA DNIeEKMPUUEeCKO20
3akoH KynoHa. 3apsga, PU3NYECKUin CMbICI 3aKoHa 3apsoda, sakon Kynona, onpedenameo eenuuumny u
KyrnoHa 1 rpaHuLbl ero nipuMeHnUMOCTH, HanpaeneHue HanpsHCeHHOCmu

51/ 3neKTpv|L|ec|<oe none. CMbICJT MOHATUN «MaTepuar, 2 SneKTpmquKoe none. ANIEKMPU4ECK0o20 NoJisi Mmo4e4Ho2o 3ap}l()a,

2 Hanpsi»eHHOCTb «BELLIECTBOY, «MOMey, HanPsHKEHHOCTU HanpskeHHoCTb NPUMEHAMb NPUHYUN CYNEepRo3uyuU
CUNOBBIX NMNHNIA 3MEKTPUYECKOro Nons, aneKxmpudeckux noeii 011 paciema
3HEpPreTUYeCcKon XxapakTepucTUKn Hanpsicennocmu, BblYMCNSATL paboTy nons

52/ | lMone To4e4Horo 3apsaa. 1
3NEeKTPOCTaTUYECKOro Nons, CMbICN TIpo6odHuKu u dusneKmpuKu N noTeHuman nosns ToMe4yHoro 3apsaa,

3 MpuHumn cynepnosnumm. BESIMUMHbBI «3NEeKTPUYEcKast eMKOCTbY, BbIUMCHISITE EMKOCTb NIOCKOTO
HM3NYECKNX BESNTNYMH «MOTEHUMAN, KoHOeHcaTtopa, [Ipumernerue KOHOEHCamopos
«paboTa aneKkTpn4ecKoro Nons

23/ lNoTeHumnanbHasa aHep:;Mnﬂ p p 1 lNoTeHumnanbHas SHGDC;II/I_IH HDUMEHSMD MOy YeHHbIC SHAHUS U YMEHUs DU

3apFI)KeHHO|'O Teéna B yMeTb 06'b9|CHﬂTb I'IpOLI,eCC 3apﬂ)KeHHOI'O Tenas peulenuu SJKCnepumermajlbHsblx, zpaquecmtx,
3]'|eKTpV|3aL|,V|V| Teﬂ, BbIYNCIATb CVU'Iy Ka4ecmeeHHblX U pacyentHvlx 3a0aq.

54/ | MoteHuman. PasHocTb KyJTOHOBCKOro B3anMoAencraeun4, 1 MoTteHuuan. PasHocTb

5 NMOTEeHLManos. BbIMUCNATb pa60Ty nond n noteHuunan noTeHuuanos.
noss TO4YeYHOro 3apsaa, BblYUCNATb
€MKOCTb MJIOCKOro KoHAeHcaTopa,

55/ | CBasb mexay 1

OKBUNOTEHLUMAaNbHbIE
6 Hanps»XeHHOCTbIO U
NOBEPXHOCTU
pPa3HOCTbIO NOTEHLMATIOB.
56/ | ONeKTpoemMKOCTb. 2 Ipumenenue xondencamopos




7 KoHaeHcatop. QHeprus
3apSHKEHHOTO KOHZEeHcaTopa.
3aKOHbI NOCTOAHHOIO TOKa. DNeKTPUUYECKUIM TOK B pa3nnyHbIX cpenax(12/24 yacos)+12
57/ | SnekTpuyeckuin Tok. 3HaTb/NOHNMATL CMbICH NOHATUI 2 Cwna Toka. 3akoH Oma ans 3HaTb/MOHNMATL CMbICI MOHSATWIA
1 «3NEKTPUYECKMI TOK», KUCTOYHUK TOKaY, yyacTka uenu. ConpoTUBMEHNe | «3NEeKTPUYECKUIA TOK», KUCTOYHUK TOKa,
Cwuna Toka. 3akoH Oma ans
YCMOBUS CyLLIECTBO-BaHUS YCOBUS CYLLECTBO-BaHNS 3MNEKTPUYECKOro
yHacTka uenm. 3NEKTPUYECKOrO TOKa; CMbICI BEMMNYMH PewenHve sanad TOKa; CMbICT BENWUYUH «CUIa TOKay,
Conpotuenetne «CUNa TOKay, KHaNpsXXeHUe».CMbICH «HanpsbKeHne».CMbicn 3akoHa Oma ans
3 | o 3akoHa OMa Ans yyacTka Luenu, ymeTb 3 yyacTka Lenm,
neKkTpuYeckme Lenw.
2 HOCﬂep,EI,OBaTeJ'IbEOG n (r)lngggegjlgscoc;goy?‘lne::aemcmmocm flocneaosatenthoe
napannenbHoe CoeanHeHNe an ) , pmyny napannesnbHoe coegMHeHne
POTUBMEHNS NPOBOAHMKA OT €ro MPOBOHMKOB.
NMPOBOAHWKOB. reoMeTpryecknx pasmepos 1 poaa
BeLLeCTBa, U3 KOTOPOro OH U3rOTOBMEH,
59/ | UHcTpyKTax no 3aKOHOMEPHOCTU B Lienax ¢ yMeTb onpeaensiTb CONPOTUBIEHNE
3 TB. /lTabopamopHasi paboma | NOCNeAOBaTENbHLIM U NapannentbHLIM MPOBOAHMKOB, (POPMYy 3aBUCUMOCTH
Neg. COeANHEHNEM NPOBOAHMKOB, CMbICTT COMPOTMBIIEHUS NPOBOAHMKA OT ero
MOHATUI «MOLLHOCTb TOKa», «paboTa reOMETPUYECKMX Pa3MEpOB 1 PoAa
TOKa»’bePMY”V'F’OBKy 3akoHa Oma A1t BeLLeCTBa, U3 KOTOPOro OH U3rOTOBIIEH,
60/ | PaboTa 1 MOLLHOCTb NOSHOW Uenu, nraHnpoBaTb 2 PaboTa n mowHocTb 38KOHOMEPHOCT B LIENSIX C
4 NOCTOAHHOIO TOKa. 3KCNEPUMEHT W BbINONHATL USMEPEHUS U NMOCTOAHHOIO TOKa. nocrenoBaTenbHbLIM M napanmenbHbIM
BbI4NCIEHNA. coeMHeHNeM NPOBOAHNKOB, CMbICH
61/ | 3AC. 3akoH Oma ansa YMeTb cobupathb anekTpudeckue uenmc | 1 O[C. 3akoH Oma Ansa nonHowu MOHSATUI «MOLLHOCTb TOKay, «pabota
5 | nonHoi uen. nocneaoBaTenbHLIM U NapannenbHbIM uenn. TOKa», (POPMYNMPOBKY 3akoHa Oma Ans
COSMMHEHIEM NPOBOHIKOB, NPUMEHSTH MOMHON Lienu, NnaHMpoBaTh 3KCNEePUMEHT
62/ | MncTpyKTax no NPV PELLEHIM 337134 3aKOHbI W BbIMOMHSATL U3MEPEHNS U BbIYNCIIEHNS.
6 | TB. JTabopamopHasi paboma | NMOCNEAOBATENLHOTO 1 NapasnnenLHoro YMeTb cobupaTth aneKkTpudeckue Lenm ¢

Ne10

coeavHeHNsi MPOBOOHMKOB, peLlaTb
3agaun ¢ npuMeHeHnem 3akoHa Oma ans
yyacTka Lenu v NnorHow uenu; ymeTb
onpenendatb paboTy N MOLLHOCTb
3MNeKTPMUYECKOro Toka npu
napannensHOM U NocrnegoBaTeNbHOM
coeavHEHV NPOBOAHUKOB, U3MEPSATb
O[C n BHYyTpeHHEE COMPOTMBIIEHNE

nocneaoBaTenbHbIM U napansenbHbIM
COEeQIHEHNEM MPOBOAHUKOB, NMPUMEHSATb
Npu peLleHnn 3agay 3aKoHbI
nocrneaoBaTenbHOro 1 napannensHoro
COEQIMHEHNS MPOBOAHMKOB, peLlaTb
3af1aum ¢ NpMMeHeHvem 3akoHa Oma ans
yyacTka Lenuv 1 NonHow uenu; ymeTb
onpenensaTb paboTy U MOLLIHOCTb




WCTOYHMKA TOKa, 3HaTb (POPMYIMPOBKY
3akoHa Oma gns NonHoun uenu.

3NEKTPUYECKOro ToKa Npu napannenbHOM
1 nocrnepoBaTenbHOM COeANHEHUN
NPOBOAHUKOB, M3mMepAaTb IC n
BHYTPEHHEE COMPOTUBINEHNE UCTOYHMKA
TOKa, 3HaTb hopMynMpoBKy 3akoHa Oma
OnNs NOMHOW Lenu.

63/ | OnekTpudeckas

7 NPOBOOMMOCTb pPa3nuyHbIX
BeLecTB. [NpoBognMOCTb
MeTarnsnos.

64/ | Tok B NonynpoBOAHMKaX.

8

65/ | dnekTpnyeckuin Tok B

9 BaKyyme. OneKTpOHHO-
ny4yesas Tpyobka.

66/ | OnekTpnyecKknin Tok B

10 | KnAKocTsX.

67/ | DneKkTpuyecknin TOK B rasax.

11

68/ | KoHTponbHasa pa6orta Ne 5.

12 | «3aKOHbl NOCTOSAHHOIO

TOKa».

YMeTb 00BbACHATL NPUpoAY
3MNeKTPUYECKOro Toka B MeTannax, 3Hatb/
NMOHMMaTb OCHOBbI 3MEKTPOHHOW TEopUN,

1 3asucumocmo ConpomueieHusl
NPOBOOHUKA OM MeMNepamypbl.
1 OnekTpu4ecknii ToK B
XKNUOKOCTAX. 3axon aleKkmpoau3sa.
2 OneKkTpu4ecknn ToK B rasax.
Hecamocmosmenvuwiii u
camocmosimenvbHbulil pazpsiovl.
1-23 | NMNoBTOpeHue 23 yaca

3name 3nauenue ceepxnpoeoaHukoe 8
COBPEMEHHDBIX MEXHOIO2USX,

YMeTb 00BbACHATL Npupoay
3MeKTPMYECcKoro Toka B MeTannax, 3Hatb/
NMOHMMaTb OCHOBbI 3NIEKTPOHHOM TEOpUN,
yMmemsb 00bACHAMb NPUUUHY V8eTUeHUs.
CcConpomueieHusl Memaijijioge ¢ pocmom
memnepamypbul, OnUCsbIEAMb U 00vsCHAMD
ycaosust u npoyecc npomeKkanus
QNEKMPULECKO20 PA3PAOA 8 NOLYNPOBOOHUKAX,
saxyyme, dcuokocmu, 2azax, 3axonvl Papades,
npoyecc 31eKkmpoau3a U eco mexHuieckoe
npumeHeHnue.

KaneH.qapHo-TemaTw-leCKoe nnaHnpoBaHue 11 knacc.



68 yacos (2 yaca B Hegento)+102vaca(3yaca)

OcCHOBbI anekTpoaAnHamMmuku(npogomxeHue) (10uacos)+8

MarHuTtHoe none (5 yacoB)+4

11

BBOAHLIN MHCTPYKTaX Nno
oxpaHe TpyAaa.
B3anmopenicTeue TOKOB.
MarHunTHOe none Toka

2/2

BekTtop marHuTHOM
WMHAYKUMUN. JIMHUM MarHUTHON
NHOYKUMK

3/3

Mopaynb BeKTOpa MarHMTHOWM
nhaykumm. Cuna Amnepa

4/4

UHcTpykTax no

TB. J/labopamopHasi paboma
Ne1 «UsmepeHue cunbi
83aumodelicmausi KamywKu
C MOKOM U Maz2Huma»

5/5

[encrtBne marHMTHOro nons
Ha OBWXYyLUMINCS 3apsag.
Cwuna JlopeHua.

[aBaTtb onpegeneHns:ogHopogHoe
MarHMTHOE Morie, BEKTOP MarHUTHOMN
nHAyKumm; OnucbiBaTb ONbIT QPCTeaa;
NpMMeHATL NpaBuno bypas4nka ons
KOHTYPHbIX TOKOB. OnncbiBaTh
noBedeHNE paMKn C TOKOM B
OAHOPOAHOM MarHUTHOM rone;
onpeaensiTe HanpaerieHUe NUHUIM
MarHUTHOM MHAYKLMMW, NCNONb3YS
npasuno 6ypaBymnka (NeBow pyku);
ncenegoBaThb AENCTBNE MArHUTHOMO NMons
Ha NPOBOAHMK C TOKOM.BbluncnaTe cuny
JlopeHua. AHanuampoBaTtb
B3aMMogencTaue AByX napannenbHbiX
TOKOB. Bbl4ncnaTb MarHUTHBLIN NOTOK,
WHOYKTUBHOCTb KaTYLUKW, S3HEPTUIO
MarHUTHoro nons.lpMmeHsaTb
NosTyYeHHble 3HaHWNA K peLleHnto 3agay

BekTtop marHMTHON
WHOYKUMW. JIMHUM MarHUTHOM
NHOYKUMK

Mogaynb BeKTOpa MarHUTHoOM
nHaykumn. Cuna Amnepa

AHanunauposaTtb
B3aMmogencTene aByx
napannenbHbIX TOKOB.
BbluncnaTbe MarHMTHbIN NOTOK,

MHOYKTUBHOCTb KaTyLLUKN, 3HEPIUto

MarHMTHOro non4. |_|pl/l MEeHATb

nony4yeHHble 3HaHNA K peLlleHnto

3agay




6/6

ABneHne anekTpoMarHUTHOWM
MHAYKUMK. MarHUTHbIN
NOTOK.

3aKOoH 3neKTpoMarH1THOM
NHOYKUMN.

17

UHcTpyKTax no

TB. J/labopamopHasi paboma
Ne?2

«HccnedosaHue si8neHUs
ariekmpomagHUmHou
UHOYKUUU»

8/8

3aKOH aMneKTpoOMarHMTHoOn
nHaykumm. 30C nHoykuumn B
OBVXKYLLMXCS NPOBOOHMKAX.

9/9

CamounHayKums.
NHAYKTMBHOCTbL. QHeprus
MarHUTHOro Nonsi Toka.
OnekTpomMarHMTHoe none

10/
10

KoHTponbHasa pabora Ne1.
«MarHuTtHOe none.
AneKkTpoMarHuTHas
MHOYKUMAY.

Habntogatb ABNeHne aneKTpoMarHMTHON
WHOYKUMA; NPUMEHSITL 3aKOH
3NEKTPOMArHNTHOM MHAOYKUUKN ONsi
pewleHuns 3agad. MiccnegosaTb
3asucumocTb IC nHayKuMmM oT
CKOPOCTU ABWMXEHUSI NPOBOAHMKA, ero
ONWHBI 1 MOAYNSI BEKTOPAMarHUTHOM
nHaykumm.Habnwogate n 06bACHATb
BO3HUKHOBEHME UHAYKLMOHHOIO TOKa nNpwm
3aMblkaHUWN U pa3mblKaHMK Lenu. YMeTb
HaxoauTb NyTW peLleHus 3agad Ha
3NEKTPOMArHUTHYIO MHAYKLMIO.

3aKOH 3neKTpOMarH1UTHOM
NHOYKUMK.

3aKOH 3neKTpoOMarHUTHOM
nHaykumn. 30C nHaykumm B
OBWXYLLUXCSI NPOBOAHMKAX.

CamounHayKums.
MHAOYKTUBHOCTL. QHEprns
MarHMTHOro Nons TokKa.
OnekTpomMarHuTHoe nosne

Wccnepoeatb 3aBucumocTs 3C
WMHOYKUMM OT CKOPOCTU ABUKEHUS
NPOBOAHMKA, €ro AnvHbI U
MOoAynsi BEKTOpaMarHUTHOM
nHOykumMn.Habnwogatb 1
00BACHATb BO3HUKHOBEHWE
WHOYKUMOHHOIO TOKa npu
3aMbIKaHUWN 1 pa3MbIKaHUK LIEMNMN.
YMeTb HaxoauTb NyTU peLLEHNS
3ajauy Ha 3NEeKTPOMarHUTHYHO
NHAOYKUMIO.




KonebaHusa v BonHbI (15 yacoB)+27

MexaHuyeckue konebaHus (3 yaca)+3

11/ | MexaHunyeckue MpnBOANTL NpUMeEpPbI kKonedaTenbHbIX 1 MexaHu4deckne konedaHus 3anucbiBaTb [ aHanM3npoBaTb]

1. konebaHus OBVKeHNI. NMoHMMaTb CMbICIT U 3anncbiBaTb YpaBHEHUS: FAPMOHNYECKMNX
dopmynbl onpeaeneHns usnyecknx konebaHun, konebaHui rpysa Ha
BENUYMH: Nepuog 1 YacToTa konebdaHui: NpY>XUHe, OBUKEHNS

12/ | MHcTpyKTax no proa PyX A

5 TB. /labopamonHas nepuog n uuknudeckasi Yactora, nepmoa MaTeMaTU4eCKOro MasTHMKa.

: a (;‘oma I\iI)o 3 p KonebaHu NPYXMHHOrO U MaTEMaTMUYECKOro PaccmaTpuBath npeBpalleHue
p - MasiTHUKOB. 3HEPrnn Npy rapMOHMUYECKNX
«OnpedeneHue 6

CKOpeHUsi c80600H020 MpuBOAMTL ONpeaeneHnst NOHSTHIA Konebaxmsix, satyxatome
%aOeH S DU HOMO P 6'”' pea : konebaHus, BbIHY>XOEHHbIE
MaHmHu Kapu wu Eone aTenbHas cuctTemMa, pe3oHaHc. KONEBAHNS, MEXAHUYECKMIA

» :

u aCCgIanI/IBaTb. YCNOBMS, NPU KOTOPLIX B Pe30HaHC, [aBTOKONEeGaHNS.].
KonebaTenbHbIX CVICTe6MaX BO3HVIKa}gT n MPUMEHSITS NOHSTUS 1 33KOHbI
nogaepmeatTcs cBoboaHble konebaHus,

13/ | M apmoHun4deckune CBﬂﬂfb Eone6aTeanoro iVDKeHVIFI c 2 rapmoHuYeckune KonebaHus. MeXaHWKN NMpu peLleHnn 3agad Ha
3. | konebaHus, dasa ABHOMEDHBIM BVI)KeHVfleM - MpeBpaLleHne sHepruv npu pacyeT OCHOBHbIX PU3NYECKUX
konebaHuin. ElcnonbsgBaTb flpmsmqecme Mo,u,epny;K ' rapMOHUYECKMX KOrebaHnsIX. BEMWYUH, XapaKkTepuayrLumnx
MpeBpaLleHne aHeprum . PesoHaHc konebaTenbHOE ABUXKEHWS
rapmMoHnYeckme KonebdaHus, NPY>KUHHbIN
npu rapMOHNYECKMNX g
MasiTHUK, MaTeMaTUYECKUA MAATHUIK,
konebaHunsax. Pe3oHaHc
rapMoHU4eckasi BosiHa — npw onMcaHum
KonebaTenbHbIX.
AneKkTpomMarHuTHble kKonebaHus (5 yacoB)+10
14/ | CBoboaHble konebannsa B | PaccmaTpuBaTb BO3HMKHOBEHME CBOBOAHBLIX | 2 AHarozaus Mex0y MmexaHu4eckumu u NoHMmMaTb CcMbICI U 3anucbiBaThb
4, KonebaTenbHOM KOHTYpe. | 3reKTPOMarHUTHbIX KoriebaHui B 3/IeKMpoMazHUMHbLIMU KoriebaHusimu dopMynbl onpeaeneHns

MpeBpaLleHne aHeprum
MpW 3MEKTPOMAarHNTHbIX
konebanusx. MNepunoa
CBODOAHbIX
3MNeKTPMUYECKNX
konebaHun. lNepemMeHHbIN
ANEKTPUYECKMIA TOK

ngearnbHoOM KonebaTtenbHOM KOHTYpe.
lMoHMMaTh CMbICI M 3anncbiBaTb hopMyIbl
onpegeneHns GUandecknx BENUYNH:
nepuog CobCTBEHHBIX 3NTEKTPOMArHUTHbIX
konebaHun (doopmyna ToMmcoHa),
UMKIIMYecKas Yactota COOCTBEHHbIX
ANeKTpoMarHnTHbIx konebaxun. [laBaTb

PU3NYECKNX BENMNYNH: NEPUOL,
COBCTBEHHbIX
3NEKTPOMarH1UTHbIX kKorebaHui
(bopmyna TomcoHa),
LMKIn4Yeckas 4yacTtoTa
COOCTBEHHbIX
3NEKTPOMAarHUTHbIX kKonebaHui.




15/ | AkTuBHOE onpeaeneHne NoHATUS — akTUBHOE, 2 AKTUBHOE conpoTuBneHune. EMKoCcTb 1 ,JaBaTb onpefeneHne NoHATUS
5. | conpotuBneHue. €MKOCTHOE U MHAYKTUBHOE COMPOTUBNEHMS; WHOYKTUBHOCTb B LIENN NEPEMEHHOro Toka | — akTMBHOE, EMKOCTHOE U
Oencreylollee 3HavyeHne | Beluncnate AenCTBylOLLEE 3HAYEHNS CUMb WMHAOYKTMBHOE COMPOTUBIEHMS
CUMbl TOKa W HanpshKeHus. | Toka 1 HanpsXXeHusl, EMKOCTHOE
EMKOCTb M MHAYKTUBHOCTb | COMPOTMBIIEHME KOHOEeHcaTopa, Buinyoicoennvie konebanus,
B Llenn nepemMeHHOro Toka | MHOYKTUBHOE COMPOTUBIEHME KaTyLLUKN. pesonanc. llonepeynsie u
CpaBHUBaTb BbIHYXAEHHbIE N CBOOOAHLIE MIPOJIOIBHBIE BOJHBI. DHEPrUs
16/ | Pe3oHaHc B oneKTpomarHnT- 1 Pe3oHaHC B aneKTpu4eCcKon Lenu. BOJHEL Hrmepdepenyus u
6. | anekTpuyeckomn Lenu Hble KonebaHusa B KoriebaTenbLHOM KOHTYpe. Oupparyus 601. 3ByKOBBIE
CTpouTb 1 aHann3npoBaTb rpadmku ABmoKonebaHus BOJIHBI.
3aBMCUMOCTU MIHOBEHHOMO 3HA4YEeHUS
NEePEMEHHOr0 HaNPSPKEHNS U CUIbI
NepeMeHHOro Toka oT BpemMeHu. N3ydaTs:
17/ | FeHepupoBaHue NEepPeMEHHbIN TOK Kak BbIHY)XXAEHHbIE 3 "eHepaTop NepeMeHHoro Toka.
7. | aneKkTpu4ecKkon aHeprum. 3NEKTPOMarHUTHble konebaHus; yCTpOMCTBO
TpaHcdhopmaTopsl 1 MPUHLMN OeNCTBUA TpaHcdopmaropa, Pewexve sanad
YCTPOWCTBO MHAYKLMOHHOIO reHepatopa
18/ | MpomnsBoacTBo, Nepefaya MEPEMEHHOTO Toka 2 PeweHune 3agav
8 1 ncnonb3oBaHue
3NEKTPO3HEPrum
MexaHunyeckue BonHbI (3 yaca)+5
19/ | BonHoBble ABMEHMS. lMoHMMaTh CMbICH M 3anucbiBaTb opmynbl | 2 PacnpocTpaHeHue BOSH B yrnpyrmnx [ToniepeyHsie U MPOJIOTBHBIE
9 PacnpocTtpaHeHus onpeneneHns PUNYECKNX BENMUYMH: cpe,u.ax.VYpaBHeHme rapMOHNYECKOW BOJIHBL. DHEPrust
MEeXaHUYeCKNX BOSTH CKOPOCTb M ANNHA BOSTHbI. MpuBOAUTL GeryLuen BOSHbI BOMHBL Mrmepdepernyus u
onpeaeneHns NOHATUIA: BOMHa, BONTHOBas 0 3BVKOBEIC
MOBEPXHOCTb, My, TOH. OO bACHATL! uppaxyus 60aH. 3By
igl g;:':lj BOMHBI. CKOpOCT MEXaHN3M BO3HUKHOBEHWS (Ha Moaenm) 1 Petuenue sanay BOJIHBI.
nonepeyHbIX BOJTH, yCriosne MPUMEHSITb MOHATUS U 3aKOHbI
pacnpocTpaHeHns 3BYKOBLIX BOSH, MeXaHWUKV NpK peLLeHnn 3aaad
21/ | BonHbl B cpefe. 3BykoBble | BO3HWKHOBEHWE 9Xa. O6cyxpatb: 2 UHTepdepeHuus,andpakumg n Ha pacyeT OCHOBHbIX
11 BOJIHbI 0CODEHHOCTU pacnpocTpaHeHunda nonspusaugus.

nonepeyHbIX M NPOAOSbHbLIX BOMH B
cpefax, BpegHoe BInsiHMe LWyma Ha

PelweHune 3agay

HP13MYECKNX BENNYMH,
XapaKTepuayrLLMX BOITHOBOE
OBUXEHUS




yenoBeka U XXMBOTHbIX

AneKkTpomarHuTHbIe BOJHbI (4 Yaca)+9

22/ | Nany4yeHne M3yyaTb: BO3HWKHOBEHUE OKcnepuMeHTanbHoe M3yyaTb: BOZHUKHOBEHUE
12 | aneKTpOMarHUTHLIX BOJSIH. 3NEKTPOMArHUTHbIX BOJTH B OTKPbLITOM o6HapyxeHne OM BonH. 3NEKTPOMarHUTHbIX BOSTH B OTKPLITOM
konebaTtensHOM KoHTYpe; U3yyaTb MnoTHocTb NnoTtoka M mnsnyyeHust | konebaTenbHOM KOHTYpE;
NPUHLUNUNBI PaANOCBSA3M U TENEBUOEHUS. 3KCMNepMMeEHTanNbHO CBONCTBA
3NEKTPOMarHUTHbIX BOSTH, CMEKTP
23/ | 30bpeTeHue pagmo N306peTeHue pagmo SNEKTPOMArHUTHbIX BOMH, V3yuaTh
13. | A.C.lMonoBsbIM. [NpnHUMNBI A.C.MonosbIM. MpuHUMNbI
NPUHLUMMNbI PaAMOCBA3N N TENEBUOEHNS.
pagmocBsan pagmocBsa3n.
Modynayus u demekmuposaHue
Moaynsaums n geTekTnpoBaHme
MprBOANTEL NPUMEPLI BUOOB PaaNoCBs3n
o N cUCTeM nepepaydv TeneBmaeHus.
24/ | CoictBa PacnpocTtpaHeHne paguMoBOriH. pea A
PewaTb 3agayn Ha onpeaeneHne
14 | aneKTPOMarHUTHbLIX BOSIH. Pagnonokauus. NoHaTue o
OCHOBHbIX (hN3NYECKNX BETNNYNH,
TenesnaeHun. Passutune cpeacrs
p— XapaKTepu3yrLLNX 3NEKTPOMarHnTHbIE
konebaHus 1 BOSHbI, TpaHcopMaTopbl
25/ | KoHTponbHasa paborta Ne2 PeweHune 3agay no teme «OM
15 | «Kone6aHus 1 BOJNHbLI» BOJSHbI»
OnTuka (14 yacoB)+11
CBeToBble BOJHbI. [eomeTpuyeckasa n BonHoBas ontuka (12 yacoB)+8
26/ | PasBuTtme B3rnsagoB Ha OOBACHATL NPAMONUHENHOE PelweHune 3agay no teme «3akoH PelwweHne 3agay no teme «3aKkoH
1. npupoay ceeta. CKoOpocTb pacnpocTpaHeHne CBeTa C TOYKMN 3peHUs NPSAMOSIMHENHOrO NPSIMONTMHENHOro pacnpocTpaHeHne

ceeTa. NMpuHumn MNorreHca.
3aKoH oTpaeHnsa ceeTa

BOITHOBOW TEOPUU; CTPOUTL U
nccnegoBaTb CBOMCTBA U30OpaXkeHNs

pacnpocTpaHeHue cBeTa. 3aKkoHbl
OTpaXkeHWUs cBeTan

cBeTa. 3aKoHbI OTpaxXeHua ceeTa»




27/ | 3aKkoH npenomreHus ceeTa.

2. lMonHoe oTpaxeHue

28/ | UHcTpykTax no

3. | Tb. JlabopamopHasi paboma
Ne4 «UsmepeHue
rokaszamersi npPesIoMsIeHuUst
cmekna»

29/ | OnTnyeckne

4, npnoopbI.JInH3bI.
MocTpoeHne nsobpaxeHus B
NNH3aXx.

30/ | UHcTpyKTax no

5. | TB. JlabopamopHasi paboma
Ne5

31/ | Oucnepcus ceeTa

6

32/ | HTepdepeHunsa ceeTa.

7. MpumeHeHne
NUHTepepeHLMN.

33/ | Oudbpakums ceeTa.

8. | OudpakumoHHas pelueTka

34/ | UHcTpyKTax no

9. | TB. J/labopamopHasi paboma

Ne6 «MsmepeHue OnuHbl
€8emoasoll 807IHbI»

npegMeTa B NIIOCKOM 3epkare.
O6BbACHATE 0COBEHHOCTU NPOXOXAEHUSA
CBeTa Yepes rpaHuLy pasgerna cpea.
NamepsTb Nnokasaternb NpenoMeHms
cTekna; HabnogaTtb 1 0600LWaTh B
npouecce 3KCnepMMEHTarnbHON
aeaTtensHocTu. HabntogaTte gucnepcuio
CBeTa;uccnenoBartb coctas 6enoro
CBeTa; HabnoaaTtb pasnoxeHue 6enoro
cBeTa B cnekTp. CTpouTb X04 fnyyen B
cobupatoLLien NNMH3E; BbIYUCNATD
ONTUYECKY0 cuiy NuH3bl. Onpeaensite
BEMUYUHBI, BXoAsLwme B hOpMyIy TOHKOM
FIMH3bI; XapaKkTepun3oBaTb N300paXkeHNs B
cobupatolen nnH3e. PaccuntbiBaTb
(POKYCHOE pacCTOAHME U OMTUYECKYHD
CUIy CUCTEMBI U3 OBYX JIMH3; HAXOAMUTb
rpadomnyeckm rnaeHbIn PoKyC onTUYecKon
CUCTEMbI U3 ABYX NH3. Onpenenarb
YCINOBMS KOr€PEHTHOCTU BOJSTH.
OOBACHATL YCrOBUS MUHUMYMOB U
MaKCUMYMOB Mpu MHTepdEepPEHLMM
CBETOBbIX BOSH. Habntogatb
UHTepdepeHumto ceeTa. Habnogatb
Andpakumio cBeTa Ha LLENn U HUTK;
onpeaensTb ycrioBne NpUMeHNMOCTH
NPUONMXXEHNS rEOMETPUYECKON ONTUKN

Habntogatb nHTepdepeHumto ceeTa Ha
MbISTbHON NNEHKe U ANPaKLMOHHYHO
KapTWHY OT ABYX TOYEYHbIX NCTOYHMKOB
CBeTa Mpu pacCMOTPEHUN UX Yepes
OTBEPCTMS pPa3HblX JUAMETPOB.

3aKoH npenomMneHns ceeTa.
MonHoe oTpaxeHune. PelueHne
3apav

dopmyra TOHKON
NWH3bl.YBENnyeHne nmH3bl.

PelweHune 3agav

M3mepaTb Nokasatenb NpenoMneHus
cTekna; HabntogaTtb 1 obobwaTh B
npoLecce akcnepuMeHTanbHom
[eATenbHOCTH.

anIMeHFITb 3aKOHbI OTpaXeHund n
npenomMmreHna ceeTa npu peweHnn 3agad

"paHWLbI NPYMEHNMOCTK
reomMeTpu4ecKon OnTHKK

OnpeaensaTtb ¢ NOMOLLBIO
ANPaKUMOHHON peLleTKn rpaHuLpbl
CreKkTpanbHOM YyBCTBUTENBHOCTH
YenoBEYECKOro rnasa; NpMMeHsTb
yCcnoBusi NPaKkLMOHHbIX MaKCUMYMOB U
MWUHUMYMOB K peLLEHMIO 3aaau.
3HaKoOMUTbCS C ANPaKLUMOHHON
PEeLLETKON Kak onTU4eckum npnbopom u c
€€ NOMOLLbIO M3MepPATb AJSIMHY CBETOBOW
BOJTHbI. [TPUMEHSITb NOSYyYeHHbIe 3HaHUS K
peLleHnto 3agay




35/

Monsipusaums ceeta. [nas

10 | kak onTu4yeckasa cucrtema
36/ | ObobLLeHne TeMbl 2 Pelenne 3agay no teme
11 | «CBeToBbI€ BOMHbI».
PelueHe 3a1au «CBeTOBbIE BOSHbI».
37/ | KoHTponbHasa pabora Ne3
12 | «CBeTOBbLIE BOJIHbI»
M3ny4yeHus n cnekTpbl (2 yaca)+3
38/ | Bugbl nsnyyeHunin. ICToMHUKM cBeTA. Buer M3JIydeHu. | 3 Crniekmpebl U cneKmpansHoil Buael usnydsenuii. Cnexkmpwvr  u
13. | CnekTpbi v cnekrpalibHele [IpakTrueckoe IIPUMEHEHUE aHanus. cnekmpanvHulti  ananuz. IlpakTuyeckoe
annapatbl. CneKkTpanbHbI aHanm3 .
3IIEKTPOMATrHUTHBIX U3ITy4CHUM. MIPUMEHEHNE 3IIEKTPOMAarHUTHBIX
H3Ty9CHUM.
39/ | NudpakpacHoe n ya
14. | yneTpadmnoneToBoe U3ny4eHus.
PeHTreHoBckme nyuu. Lkana
3MNeKTPOMarHMTHbIX BOJTH
OcHoOBbI cneunansHon Teopun oTHocuTenbHocTu (3 Yyaca)+12
40/ | MNocTynaTtbl Teopun . NMo3HakoMnTbCA C hopMynNUpoBKamm 3 3aKoHbI aNeTpoANHAMUKA N NpuHUMN | Obcyoicoams mpyornocmu, 603HUKAIOWUE
1. | OTHOCMTENBLHOCTMW. noctynatos CTO n nx pusmyeckon OTHOCUTENBbHOCTU npuU pacnpocmpaneHuu npUHYUna
CyUJ,HOCTbI'O. rlpVIBOD,VITb OMHOCUMENIbHOCMU HA 2J1EKMPOMACHUNHblLE
3KCnepuMeHTarnbHble JaHHbIE, AGNEHUSL.
noATeepXaarLne He3aBMCMMOCTb 0 Maii
- nucvleams cxemy onvlma MaukKkeibCoOHA—
41/ | PenatuBucrckas anHaMmuKka CKOpPOCTU CBETa OT ABUXEHUA 4 OneMeHTbl penaTUBMCTCKOMN v

Mopnu.




PaccmatpuBaTbh OTHOCUTENBHOCTb
0HOBPEMEHHOCTU COObITUM,
NPOMEXKYTKOB BPEMEHMN 1 PACCTOSHWIA B

AVHaMuKkn.PelwieHne 3apay

42/ | Cesa3b MEXAY Maccon n CTO. 3anucbiBaTb POpMyny JitHLITERHa 5 PelwweHnuve 3agau. MNMprmepsbl peLleHns
3. | aHepruen W NOHUMATb ee PU3NUECKNIA CMBICTT. 3afad no Teme «3nemMeHTbl
M3yyaTb 3aBUCMMOCTb MEX/Y MacCoit, cneunansHou Teopun
UMNYNbCOM 1 aHepruen B CTO. OTHOCUTENBHOCTM>
KsaHToBas ¢usuka (17 yacoB)+24
CBeToBble KBaHThbI (5 yacoB)+5
43/ | doToadppekT. ®dopmynMpoBaTb KBAHTOBYIO rMNOTE3Y 1 lMpumeHeHue doToaddekTa 3aKoHbl homoaghexma; paccuumuvieamo
1. lMnaHka, 3akoHbl HOTO3PdEKTA; MAKCUMATIbHYIO KUHEMUYECKYIO SHeP2UIo
paccyuTbiBaTb MakCMMarbHYH0 NeKMpoHO8 npu homospghexme.
44/ | doto KNWHETUYECKYI0 SHEPTUIO ANTIEKTPOHOB 1 ®OTOHbI. KODAVCKVIISIDHO-BOMHOBOI H3vickusams nymu peutenus 3a0a4 no meme
5 TOHBI. npu potoacpcekTe. M3bickmBaTb NyTH AV - NOPMYyCKyNsip «Domosghpexm».
: pelueHns 3agad no teme Ayannsm. I'I
«®DoTo3theKT». MprBoanTL pMBOAUTL fOKasaTenbCTBa HanMuna y
cBeTa KopnycKynspHO-BOSTHOBOMO
45/ | JaBneHnue cBeTa. Xummyeckoe | AoKasaTenbCTBa Hanuuus y ceeta 3 PelieHne 3agay no teme 1 anwsmz gBOIéI/CTIE M3avuaTh: OfbiThl
3. | peicraue ceera. KOpnyCcKynspHO-BOMHOBOro Ayan13ma «CBeToBble kBaHTbl.PoTOIPEKT» J‘I}é6 enesa Y '
46/ | PelwueHnune 3apgay no teme
4. «CBeTOoBblE KBaHTbI»
47/ | KoHTponbHasa pa6oTta Ne4 no
5. | TeMe «CBeTOBbIE KBAHTbI»
ATomHas dm3suka (3 yaca)+7
48/ | AHanua KOHTpornbHOM paboTbl | N3yyaTb: onbITbl MOAEerb atoma 3 CtpoeHwne atoma. OnbIThbl M3yyaTtb: onbITbl MOAENb aTtoMa
6. n koppekums YY[. CTpoeHne TomcoHa, , nnaHeTapHy Mogenb Pesepdopaa. KsaHToBbIE TomcoHa, onsimsr Pezepgopoa,

atoma. KBaHTOBbIE NOCTYNaThI
Bopa. Jlazepbi.

atoma. PaccmatpuBaTtb mogernbs atoma
Bogopoga no bopy. [OnuckiBatb

noctynartbl bopa.

nraHeTapHyl Mofesb aToma.




49/ | « HabnodeHue criyiowHo20 U | CBOMNCTBA M 06racTu NpMMeHeHNs 1 Jlazepsbl AHanmanpoBaTb 3HEPreTUYECKYHO
7. | nuHelivamozo crnekmposg» nasepHoro nanydexus. Obeyxaatb anarpammy atoma Bogopoaa.
pes3ynbTaT onbiTa Pe3sepdopaa. OBBbACHATL NpoUCXoXaeHNe
/ " o P A NUHEeNYaTbIX CNeKTPOB C NO3NLUIA
50 « g ccng ogaHuUe criekmpa 3 elwleHne 3agad no reme «ATomHasa Teopun Bopa. [Pa3annuarh CrOHTaHHOE U
8. | eodopooa» tuamkar BbIHY>KOEHHOE U3nyveHus.]
®Pusmka atomHoro sapa (7 yacos)+9
51/ | MeToabl peructpauum PaccmaTpuBaTh MeToabl permctpauum 2 CTpoeHne aTomMHOro sapa. AnepHele | aHeprus CBs3n atoMHOro a4pa,
9 3aNeMeHTapHbIX YacTuy,. Bugbl | 3apshkeHHbIX Yactuy. MNoHMmaTb cunbl. OBMeHHas Mogernb SAEpHOro | paanoakTUBHbIN pacnag, nepuoa
pagMoaKkTUBHbIX U3MYy4YEHUNA. HOM3NYECKNIA CMbICIT NOHATUA K B3anMoOencTBuns nonypacnaga, agepHas peakuus,
BENNYNH: MaccoBOe U 3apaaoBoe 3HEepPreTUYeCcKnin Bolxon saepHon
52/ | PagnoakTuBHble HiCna, SHEpTst CBA3N 1 yAerbHan 2 PaanoaktnBHocTb.Pellenne 3apay peaklmi, LenHas AnepHan peakuis,
10 | npeBpatlleHmns. 3akoH 3HEeprusa cBa3n aToMHOro A4pa, KO3 DULNEHT Pa3MHOXKEHMSA
paavoakTUBHOro pacnaga. pagnoakTuBHbIA pacnag, nepunos HENTPOHOB, KPUTUYECKasa Macca,
Mepwoa nonypacnaga. nonypacnaga, saepHasi peakuus, [TepmosgepHas peakumsi],
3HEepreTUYecK1in BbiXod SAepHON NOHU3MPYIOLLIEE U3NYyYeEHNe,
53/ | CTpoeHue aTomHoro siapa. peakuun, LenHas agepHasi peakuus, > BU1bl pAAYOAKTUBHOMO NOrMOLLEHHas A03a U3NY4eHus,
11 | OHeprus cBa3n g94ep. KO3 PULIMEHT Pa3MHOXEHNS nanyyeHus.PnelweHune 3agay MOLLHOCTb MONOLLEHHOM A03k
N30TOMb. HEVITPOHOB, KpUTUUECKAS! MacCa N3nyyYeHnsl, 3KBMBaneHTHas 4033,
: : arneMeHTapHas YyacTuua, aHHUrMIAUmS.
[TepmosigepHas peakuumsi],
54/ | «Onpedenerue umnynscauy | VIOHMSVIPYIOLLEE N3NYHEHNE, 1 | 3akoH paguoakTMBHOrO pacnaga. Paceyampusams ceoticmea depieix cur,
12 | sHepauu yacmuusi npu nornoLeHHas A03a u3ny4eHus, cubHoe (s10epHoe) g3aumooelicmeue
DBUKEHUL 8 MazHUMHOM MOLLHOCTb MOTMOLEHHOW A03bl PelwweHune 3agay HYKJIOHOS. AHaﬂu3up06cjmb epacpux
rone» VI3J'|y‘-IeHVI9|, 9KBMBaAJ1eHTHaA 00343, sasucumocmu ydeﬂbnou HepcUuU cesAa3U
enemeHTapHaﬂ Yyactmua, aHHUrmnauua. AMOMHO20 ;zapa on 4ucjia HyKJIOHO8 6 HeM
(maccosoco
55/ | AgepHble peakumn. eneHune Mp1BOATL NPUMEPbI N30TONOB 1 Memoovt nabrro0enus u pecucmpayuu
13 | apep ypaHa. LlenHsie BoAopoAa. OnucbiBaTb: MPOTOHHO- ATeMeHmapHbIX Yacmuy yucna). Miaydatb cxemy yCTaHOBKWU NS
anepHble peakunm. SaepHbIi HENTPOHHYIO MOEeNb aTOMHOI0 94pa, nccrefoBaHus pagnoakTUBHOMO
peakTop. BO3HUKHOBEHME necbgaa macc. N3ny4eHus..
PaccmatpuBaTth cBOMCTBA SAAEPHBIX 5
CUI, CUbHOE (SAepHOe) ApnepHbin peaktop. N3otonbl. Hoayuenue
56/ | TepmosigepHbie peakumu. B3aMMO/ENCTBUE HYKIMOHOB. 1 AnepHbin peakTop. M3oTonsbl. U npumMenene paouoarmusHbIX U30Monoe
14 | MNpumeHeHue agepHon AHanuauposaTb rpadmk 3aBUCUMOCTM Ionyuenue u npumenenue




3HepreTukun. bnonornyeckoe
JencTene pagnauuu.

YAENbHON 3HEPTNM CBSA3M aTOMHOIO
saapa OT yucna HyKINoHOB B HEM
(maccosoro uucna). NoHumaTts
dm3nyeckyto npupoay anbda-, 6eTa- n

pa()uoakmueHbzx uzomonoes

57/ | KontponiHan pabora Ne5 no ramma-manyyeHuin. opmynmposatb 1
15 | Teme «AToMHasa dm3uka.
Y P P ——— NPUMEHATL NpaBuna CMeLLeHns ons
Apa» o6bscHeHUs anbda- n 6eta-pacnagos
(3neKTpoHHbIN pacnag).
AnemeHTapHbIe YacTULbl (2 Yaca)+3
58/ | AHanua KoHTpornbHOM paboTbl | MNpuBOANTL NPUMEPDI 1 OTKkpbITME NO3UTPOHA. AHTUYacTMUbl | MNpuBoanTs NpUMepsI
16 | u koppekums YY[I. dusmka dyHOaMeHTanbHbIX YacTuL. dyHOaMeHTanbHbIX YacTuL.
3reMeHTapHbIX YacTul, PaccmaTtpuaTtb cBOMCTBa PaccmartpuBaTb cBONCTBa
aneMeHTapHbIX YacTuy,. OnuckiBaTb anemMeHTapHbIX YacTtuy,. OnuckiBaTb
dyHAaMeHTanbHble B3aMMOOeNCcTBUS dyHAaMeHTanbHble B3aMMOOeNCTBUS.
Oprblmue no3umpoxa. AHmuqacmuubl
59/ | EanHasa dmamyeckas kapTuHa 2 JlenToHbl. AHAPOHbI.KBapku Jlenmonwi. Anoponvi. Keapxu
17 | munpa
CtpoeHue BceneHHou (5 yacoB)+4
60/ | ConHe4vHasi cuctema. 3aKOoHbI Mcnonb3oBaTtb VIHTEPHET Ans noucka 1 Buanmble aBmkeHust HebecHbIx Ten. | Vicnonb3oBaTtb MHTEpPHET Ans noncka
1 OBVKEHNS MNaHeT. N300paKeHNN aCTPOHOMUYECKNX n3006paXkeHNn aCTPOHOMUYECKNX
CTPYKTYp; BbICTynaTh ¢ Aoknafamm n 3akoHb! Kennepa CTPYKTYP;
npeseHTaumsmn. BeicTynatb ¢
[IOKIaiaMI 1 Npe3eHTaLmMsMm Bugumble aBmxkeHust HeBGeCHbIX Ten.
61/ | Obwwue ceeaeHust o ConHue. 1 MCTOYHMKN SHEPTUM N BHYTPEHHEE 3akoHbl Kennepa
2 NCTOYHMKM aHeprum un cTpoeHune CornHua.

BHYTPEHHEE CTpoeHne
ConHua.

NOSACHAMb QUUYECKUL CMBICT YPABHEHUS.
Dpuomana.Knaccugpuyuposams nepuoowt



62/

Hawa ManakTtuka.
[NpouncxoxgeHue n aBonoums
ranakTuk un 3eesq.

CT1poeHune 1 apontouuns BceneHHon

asomoyuu Beenennou. BbicTynaTb ¢
OOoKnagamum un npe3eHtaunamun.
BbICTyI'IaTb C AOKnagamn n

npeseHTaumsaMm
63/ | Hawa Manaktuka. Mecto Mpumepbl pelleHns 3agad no Teme OuenuBare BO3PaCT 38637 MO UX Macce;
4 COMHEYHOM CUCTEMBI B «ACTPOHOMUSI» CBSI3bIBATb CMHTE3 TAXKENbIX 9N1IEMEHTOB
Fanakuke Mreubiit MyTb. B 3B€3aX C MX PacrofoXeHWeM B
Tabnuue MeHgeneesa. BeicTynats ¢
Joknagam
64/ | Teopua BonbLIOro B3pbIBa U
5 paclumpstowiencs BeceneHHom
NoBTOopeHue (3 yaca)+16
65/ | TloBropenue mo Teme «MexaHHUECKHE Pewatb 3agayn Ha pacyet [ToBTOpeHue mo Teme «MexaHuIeCKue PewaTb 3agaun Ha pacdeT punsnyeckmx
1 PU3NYECKNX BENNYMH, aHaNN3 BEMNWYMH ,4acTb 2. aHanm3 npoLeccoB u
ABJICHUSD) NPOLIECCOB U PU3NHECKMX ABIICHHD (hU3NYECKIX SABIIEHUIA.
ABNEHUN.
lNoBTOpEHNE No TEME
«MonekynspHasa usmka u
66/ | NoBTOpPEHME MO TEME TepMoauHaMumKa»
2 «MonekynsapHasa usmka un
TepMoanHammKa»
lMoBTOpEHNe TeMbl «ANeKTpocTaThka
N NeKTpoANHaMmMKa»
67/ | MNoBTOpPEHME TEMDI
3 «QneKkTpocraTmka u

AneKTpoanHaMumnkKa»

PesepB 1 yac+0




YyebHO-MeTOAMYECKOE OobecneyeHne
o6pasoBaTen bHOIO npotuecca.

Y4yebHo-MmeToauyeckme nocobus ong yunTens
o Yuebnuk I'.A.Makmwes, b.6.byxosues, H.H.Cotckuin «dnsmka» knaccmyeckui kypc. 10, 11 knacc» — Mocksa, NpocselyeHne, 2018 r.

o [Oupaktnyeckme matepuansl ®dusmka 11 knacc / A.E.MapoH, E.A.MapoH. — M.: sgatenbctBo «dpoday, 2014.

o TemaTn4yeckme KOHTPOIbHbIE U camocTosTeNbHble paboTbl No duauke 11 knacc / O.M.N'pomueea. — M.: U3pgaTtenbcTBo «Qk3ameH», 2012 .

UHTepHeT-pecypcehbl
o Annmaumn dusnyecknx obwektos. http://physics.nad.ru/
o Xusas cumauka: obydyarowas nporpamma. http://www.int-edu.ru/soft/fiz.html
o Ypoku dusmkm c ncnonososaHnem NHtepHeta. http://www.phizinter.chat.ru/
o ®usuka.ru. http://www fizika.ru/
o ®uauka: konnekuus onbiToB. http://experiment.edu.ru/

o ®usnka: aneKkTpoHHas Konnekumus onbiToB. http://www.school.edu.ru/projects/physicexp
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