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IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA

JIMYHOCTHBIE Pe3yabTAThI

JlesTenbHOCTh  00Pa30BATENBHOTO YUPEKIEHUS 00Imero oOpa3oBaHus B OOy4YeHHH (PU3NKE B CpeaHEH
(mosHO#) mIKOJIe JOJKHA OBITH HalpaBlieHAa Ha JOCTIKCHHE OOYYaIOIUMHUCS CIECIYIOMUX JHYHOCTHBIX
pe3yJIbTaToB:

1L.ITampuomuueckoe éocnumanue u ghopmuposanue poccuiicKoii UOEHMUYHOCIU:

CIIOCOOHOCTh K OCO3HAaHUIO POCCHMCKOW HWICHTHYHOCTH B TIOJUKYJIBTYPHOM COIIMYME, YYBCTBO
MPUYACTHOCTU K KYJIBTYPHON OOIIHOCTH POCCHUHCKOTO Hapojaa u cyabbe Poccuu, TOTOBHOCT K CITYKEHUIO
OteuecTBy, €ro 3alIUTE;

YBaXXEHHUE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH Iepes PoauHOM, ropiocTu 3a CBOM Kpai, CBOIO
Ponuny.

2.I'parxcoanckoe 6ocnumanue:

rpaKJaHCKas TTO3UIIHSI aKTUBHOTO M OTBETCTBEHHOTO YJ€HA POCCUMCKOTO 00IIEeCTBa, TOTOBOTO K YYaCTHIO B
0011IeCTBEHHOM JKH3HH;
MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
TOTOBHOCTh OOYYAIOIIMXCSl K KOHCTPYKTHBHOMY YYaCTHIO B MIPUHSATUU PEIICHUH, 3aTParuBarolnX UX MpaBa
Y UHTEPECHI, OOIIIECTBEHHO 3HAYMMON JACSITETbHOCTH;
MIPUBEPKEHHOCTh UJIEIM MHTEPHAIIMOHAIM3MA, BOCIIUTAHUE YBAXKUTEIHHOTO OTHOLIEHUS K HAIIMOHAIbHOMY
JIOCTOMHCTBY JIFO/ICH.
3. /lyxoenoe u npascmeennoe ocnumanue 0emeil Ha OCHOBE POCCUIICKUX MPAOUUUOHHBIX UEHHOCMell:
OCO3HAHUE COIMAJIBbHBIX HOPM M MPaBWI MEXJIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTUBE, TOTOBHOCTH K
Pa3HOOOpPa3HOW COBMECTHOW JCSITEIIBHOCTA TIPW  BBITTOJIHCHUH YYEOHBIX, ITO3HABATEIBHBIX 3ajad,
BBITIOTHEHUH OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHE K B3aWMOIOHUMAHHUIO U
B3aMMOIIOMOIIH B IIPOIIEcCe 3TOH yueOHOH e TeTbHOCTH;

TOTOBHOCTh OIIEHUMBATHh CBOE MOBEJACHUE M TOCTYIKM CBOMX TOBApPHUIIEH C MO3UIMU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEACTBUN ITOCTYIIKOB.
4.9cmemuueckoe ocnumanue:
TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA IPOTSHKCHUH BCEH JKU3HM;
CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHENTHOW MpodecCHOHATbHON
JIeSITETLHOCTH;
BOCTIPUATHE AICTCTHUECKUX KadecTB (PU3MYECKOW HayKu: €€ TapMOHUYHOTO  IOCTPOCHHSI, CTPOTOCTH,
TOYHOCTH, TJAKOHUYHOCTH.
S5.1]lennocmu nayuno2o no3Hanua:
MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAy4YHO-TEXHHMYECKOMY TBOPUYECTBY, BJIQJICHHE JIOCTOBEPHOW HWH(OpMaIend o MepeaoBBIX
JOCTHUKEHHSAX U OTKPBITHSIX MUPOBOWM M OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX
00 ycTpoicTBe MHpa 1 00I1eCTBa;
OCO3HaHUE IEHHOCTH (U3MYECKOW HAYKHW KaK MOIIHOTO WHCTPYMEHTA MO3HAHMUSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BaXKHEHUIIEH COCTABISIOIIECH KYIbTYPBI;
pa3BHUTHE HAYYHOU JTFO003HATETLHOCTH, MHTEpPECA K UCCIIEA0BATEIHCKON IeATENHHOCTH;
pa3BUTHE KOMIIETCHIIUH COTPYIHUYECTBA CO CBEPCTHHUKAMH, B3POCIBIMH B 00pa30OBaTENbHOH, y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON JEATEIBHOCTH.
6. Du3uueckoe eocnumanue u hopmuposanue Kyabnypol 300p06ba:
TOTOBHOCTh M CIIOCOOHOCTh OOecmeduTh ce0e W CBOMM OJU3KUM JIOCTOMHYIO KH3Hb B TIpOIleCCce
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOM JI€SITEILHOCTH;



MPUHATHE U pean3alus LeHHOCTe! 30pOBOro U 0e3onacHoro oopasa Ku3HU, OepekHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3MUECKOMY U TICUXOJIOTHUYECKOMY 3/10POBBIO.
7. Tpyooeoe e6ocnumanue u npogheccuonaivbnoe camoonpeoenenue:

NOTPeOHOCTh TPYAUTHCS, YBOKEHHE K TPYAY U JIOJIAM TPYyJa, TPYAOBBIM JTOCTHKEHHUSM, J0OPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUECKOE OTHOIICHHUE K Pa3HBIM BUJAM TPYAOBOH e TEIbHOCTH;

OCO3HaHHBIN BBIOOp Oymymiedt mpodeccun Kak MyTh M CIOCO0 pean3alii COOCTBEHHBIX >KU3HEHHBIX
IJIaHOB;

TOTOBHOCTh OOY4YaIOIIMXCS K TPYAOBOH MpodecCHOHaIbHON NESTeIbHOCTH KaK K BO3MOKHOCTH Y4acTHs B
pELIeHNH JIUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX MPOOIIEM.

8. Ikonocuueckoe éocnumanue:

OpHEHTAIMs] Ha NpUMEHEeHHE (U3NYECKUX 3HAHUU IS pelIeHus 3a7ad B 00JacTU OKpY’KaIOIIeW Cpessl,
TUTAHUPOBAHMS ITOCTYNKOB U OLEHKH MX BO3MOXKHBIX ITOCJICACTBUHN JJIs1 OKPY>KAIOIIEH CpeIbl;

OCO3HAHME TTI00AIFHOTO XapaKTepa 3KOJIOTMYECKHX MPoOIeM U IMyTel UX PelIeHus;

HKOJIOTHYECKasi KyJIbTypa, Oepe’kHOE OTHOLICHHS K POIHOM 3eMiie, TPUPOIHBIM OoraTtcTBaM Poccuu u Mupa;
OLICHKa CBOUX JEHCTBUH C Y4E€TOM BIMSHHMS Ha OKPYXAIONIYI0 Cpeay, BO3MOXHBIX TJ00aIbHBIX
MOCJIECTBUH;

YMEHHS U HaBBIKM Pa3yMHOTO MPHUPOAONOIB30BaHNUs, HETEPIMMOE OTHOIIEHUE K JIEHCTBUSAM, MPUHOCAIIUM
BpEJ1 SKOJIOTHH.

9. Aoanmauyusn odyuarowezoca K U3MEHAIOUWUMCA YCAO0GUAM COYUATLHOIU U RPUPOOHOU CPEObl:
¢duznveckoe, HMOIUOHATBHO-TICUXOJIOTHYECKOE, COLMAIBHOE OJIaronoiaydre OO0yJarolmuxcs, OIIyIleHHe
JeTbMH TICUXO0JIOTHYeCcKOro KoMm¢popTa 1 uH(HOPMAIIMOHHON 0€30IacHOCTH;

noTpeOHOCTP BO  B3aMMOJICHCTBMM TPH  BBINOJHEHHHM HCCICIOBAHUH W TNPOEKTOB  (U3NYECKOM
HAIMPaBIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH COIMANIBHON M HAyYHON KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTh;
opueHTalusl OOydJalolUXCsl Ha JOCTH)KEHHE U peaju3alyio TO3UTUBHBIX KU3HEHHBIX IEPCIEKTHB,
WHUIMATUBHOCTh, KpPEAaTUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEAETICHHUIO,
CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH )KMU3HEHHBIE TJIAHBI.

MertanpeameTrHble pe3yJbTaThl 00ydeHUs] (U3UKE B CpPEeIHEH IIKOJE MPEACTaBICHbI TPeMs IpylnaMu
YHHUBEPCAIbHBIX YUeOHBIX JeHCTBUH.
PerynstuBHbIe yHUBEpCalbHbIE y4eOHbIE 1EHCTBUS
Buinycknux nayuumes:
CaMOCTOSITENILHO ~ ONpEAeNATh 1eNu, CTaBUTh U (QOpMynIHpoBaTh COOCTBEHHbIE 3aJaud B
00pa3oBaTeNbHON ACATENBHOCTH U )KU3HEHHBIX CUTYallUsX;
OLICHHUBATh PECYPCHI, B TOM YHCIIE BPEMsI U JpYrHe HeMaTepHalbHbIE PeCypChl, HEOOXOAUMBIE IS
JOCTUKEHMS IIOCTABJICHHOMN paHee 1IeNu;
COIIOCTABJIATH UMEIOIIUECS BO3MOXKHOCTH U HEOOXOAUMBIE JIJIsl JOCTHXKEHHUS L€ PECYPCHI;
OpraHu30BbIBaTh 3((HEKTUBHBINA MOMCK PECYpCOB, HEOOXOIUMBIX Ui JTOCTHKEHUS TMOCTaBICHHON
LeH;
OIIPEAEIATh HECKOJIBKO IIyTeN JOCTHKEHUSI TIOCTABJIEHHOM LIETH;
BBIOMpATh ONTUMAIbHBIA NYTh JOCTHXKEHHUS LETd C Y4eToM 3(PGEeKTHUBHOCTH PaCXOJOBAHUS
PECYPCOB U OCHOBBIBASICH HA COOOPAXKEHUSIX ITHKH U MOPAJIH;
3aJlaBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO OIPEIEINUTD, YTO 1IeJb JOCTUTHYTA,
COIIOCTABJIATH MOJIYYEHHBIN pe3yNbTaT ACSITEIbHOCTH C TIOCTABICHHON 3apaHee LEblo;
OLIEHUBATh TMOCJEACTBUS TOCTHKEHUS MOCTAaBICHHOM L€ B Y4eOHOI JesTeIbHOCTH, COOCTBEHHOMN
KU3HU U J)KU3HHU OKPYXKAIOUIUX JTIOACH.
[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS
Buinycknux nayuumes:
KPUTHYECKH OIICHUBATh U HHTEPIPETUPOBATh HHPOPMALIUIO C PA3HBIX MO3UIIHIA;
pacrno3HaBaTh U (PUKCHPOBATh MPOTHUBOPEUHS B HH()OPMALIMOHHBIX HCTOYHUKAX;
HCII0JIb30BaTh PA3JINYHbIE MOJEIBHO-CXEMAaTHUYECKUE CPENICTBA NIl IIPECTABIICHUS BBISIBICHHBIX B
MH(OPMALIMOHHBIX UCTOUHHUKAX IPOTUBOPEUHIA;



OCYIIECTBISTh Pa3BEPHYTHIA MH(DOPMAIIMOHHBIN TOUCK M CTABUTH HA €T0 OCHOBE HOBEIC (y4eOHBIC U
TTO3HABATEJIHHBIC) 331aUH;

MCKaTh U HAXOAUTh 0000IIEHHBIC CIIOCOOBI pelIeHUS 3a1a4;

MPUBOJUTh KPUTUYECKHUE AapPryMEHThl KaK B OTHOIIEHHH COOCTBEHHOTO CYXKICHHS, TaK U B
OTHOILEHUU JECUCTBUN U CYXKIAEHUM IPYroro;

aHAJIM3UPOBATh U MPEOOPa30BHIBATH IPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALIHH;

BBIXOJHTH 32 paMKH Y4€OHOTO MPeMETa U OCYIIECTBIISATh IIeTICHAMPABICHHBIN MTOMCK BO3MOKHOCTH
HIMPOKOTO MEPEHO0Cca CPEJICTB U CIIOCOOOB ACHCTBUS;

BBICTpaWBaTh WHAMBHUIYaIbHYI0 OO0pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBAas OTPAHHYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

MEHSTh W YyJEPKUBaTh Pa3HbIC MO3UIMK B TMO3HABATEIBHON AEATETHbHOCTH (OBITH YUCHHKOM H
yuuteneMm; (QOopMyIupoBaTh 00pa30BaTENbHBI 3ampoCc M BBINOJHATH KOHCYJIbTAaTUBHBIE (DYHKIUU
CaMOCTOSITENIbHO; CTaBHTh MpoOieMy H paboTaTh HaA €€ peIICHHEeM; VYIPaBIsATh COBMECTHOM
MO3HABATEIbHOMN JEITEIbHOCTHIO U TOTYUHATHCS).

KoMMyHMKaTHBHBIE YHHBEPCATbHBIC yUeOHBIE TCHCTBUS
Buvinyckuux nayyumcs:

OCYIIECTBIISTH JIEJIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTpHU
o0pa3oBaTeNbHON OpraHU3aIkK, TaK U 3a €€ TpeeamMu);

MPU OCYIIECTBICHUU TPYIIOBOW PAaOOTHI OBITh KaK PYKOBOIUTENIEM, TaK W YJICHOM IPOEKTHOM
KOMaH/Ibl B Pa3HBIX POJIIX (T€HEPaTOpOM HieH, KPUTHUKOM, UCTIOTHUTENIEM, IPE3CHTYIONINM U T. 11.);

pa3BepHYTO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C KCIOJNH30BAHHEM AaJIeKBATHBIX
(YCTHBIX M MIMCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

pacmno3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIlMH U TTPEIOTBPAIaTh KOH(IUKTHI 10 MX aKTUBHOU (a3bi,

KOOPJIMHUPOBAaTh U BBHIMNOJHATH pPA0OTy B YCIOBUSAX BUPTYAJIbHOI'O B3aUMOJEHCTBUS (WM
COUYETAHMSI PEATHHOTO U BUPTYAIBHOTO);

COTJIACOBBIBATH MMO3UIIMK WIEHOB KOMAH/IbI B Ipoliecce paboThl HaJl OOIINM MPOTYKTOM/PEIICHUEM;

MPEICTABIATh MYOIWYHO PEe3yabTaThl WHAMBHUAYAIbHON W TPYNIOBOW AESITETLHOCTH KaK IMepes
3HAKOMOM, TaK U Mepel He3HaAKOMOU ayIuTOPUEH;

MoAOUPaTh MAPTHEPOB AJISL JIETOBOM KOMMYHUKAIIMH, UCXOJI U3 COOOpPaKEHUN pPe3ylbTaTUBHOCTH
B3aUMOJICMCTBUS, a HE JINYHBIX CUMIIATHIA;

BOCIIPUHUMATH KPUTHYECKHUE 3aMEUaHUS KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;

TOYHO ¥ €MKO (hOpMyIHpPOBaTh KaK KPUTHUECKHE, TaK U OJOOPUTENbHBIE 3aMEUaHus B a/IpeC IPYTuX
TOJIEH B paMKax JeJIOBOM 1 00pa3oBaTeIbHON KOMMYHHUKAINH, U30€rast IpyU STOM JTUYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

IIpeameTHbIe pe3yabTaThl 00yueHHs (DU3HKE B CPEIHEN IMIKOJIe
Buvinyckuux na yenybieHHom yposHe HAy4umcs:

OOBSICHATh M aHAIM3UPOBATH POJIb U MeCTO (U3UKU B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOMH
KapTUHBI MUpPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKHA U TEXHOJIOTHH, B TPAKTUYECKOU I€SITEIbHOCTHU JIIOICH;

XapaKTepU30BaTh B3aUMOCBSI3b MEXTy (PU3UKON U IPYTUMHU €CTECTBEHHBIMHU HAYKaMU;

XapaKTepu30BaTh CHUCTEMHYIO CBSI3b MEXJAY OCHOBOIOJIATalOIIMMU HAyYHbIMH TMOHATUSMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), ABIKCHUE, CHIIA, SHEPT U,

MOHUMATh U OOBSACHATH LIEIOCTHOCTh (PU3NYECKON TEOPUH, pa3INdaTh IPAHUIBI €€ IPUMEHUMOCTH U
MECTO B PSIY APYTUX PU3NIECKUX TEOPHUH;

BJIQJIETh TMpPUEMaMHU IOCTPOCHHUS TEOPETUYECKHX JI0Ka3aTelIbCTB, a TakKKe IPOTHO3UPOBAHUS
0COOCHHOCTEH TpOoTeKaHUsl (PU3MYECKHUX SIBICHUI W IMPOILECCOB HAa OCHOBE MOJYYCHHBIX TEOPETUYECKUX
BBIBOJIOB U JI0KA3aTEJbCTB;

CaMOCTOSITENTbHO KOHCTPYHPOBATh IKCIIEPUMEHTAIBHBIC YCTAHOBKU JUISI TIPOBEPKH BBIABUHYTHIX
TUIOTE3, PACCYUTHIBATH A0CONIOTHYIO U OTHOCUTENbHYIO MOTPEUTHOCTH;

CaMOCTOSITENILHO TUIAHUPOBATH U MPOBOIUTEH (PU3UUYECKUE IKCIICPUMEHTHI,

pelarh MPaKkTUKO-OPHEHTUPOBAHHbIE KayeCTBEHHbIE U pacyeTHble (U3MUECKHE 3aladl Kak ¢
OTOpO Ha W3BECTHBIE (U3MUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIHU, TaK U C OMOPOW Ha TEKCTHI C
M30BITOYHON HH(DOpMAITHEH;

OOBSACHATH TPAHUIBI IPUMEHEHHSI U3yYEHHBIX (QU3NYECKUX MOJENeH MpH pelieHUH (U3NYECKUX U
MEXIPEIMETHBIX 3a/1a4;

BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAOMIMX (U3NYECKUX 3aKOHOMEPHOCTEH u



3aKOHOB;

XapaKTepu30BaTh TIJI00ATbHBIE MPOOJIEMBI, CTOSIIME TIepel] YETOBEUEeCTBOM: HSHEPreTHYECKHE,
CBIPbEBBIE, HIKOJIOTHUECKUE U POJIb (PU3UKH B PELICHUH ITUX MPOOIIEM;

OOBSACHATH MPUHIUIBI PadOThl U XapaKTEPUCTUKH M3YYEHHBIX MAIIWH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB;

OOBSICHATH YCIIOBUS TMPUMEHEHUS (U3MUECKHX MOJeNeld Mpu pelleHud QU3NYecKUX 3ajad,
HaXOJUTh aJIEKBATHYIO TIPEIOKEHHON 3a1aue (PU3UIeCKYI0 MOJIeb, pa3pemiaTth mpodieMy Kak Ha OCHOBE
UMEIOLIUXCS 3HAaHUM, TaK ¥ MPU TOMOIIH METO/I0B OLIEHKH.

®u3nka B NO3HAHUM BellleCTBA, MOJIfA, MPOCTPAHCTBA U BpeMEHHU

[TpenMeTHBIE pe3yabTaThl OCBOEHUS TEMBbI TO3BOJISIOT:

— JaBaTh OMpeeNieHUs TMOHATHI: 0a30Bble (PHU3UYECKHE BEIMYMHBI, (PU3UYECKUI 3aKOH, HaydHas
TUIO0TE3a, MOJIENb B PU3UKE U MUKPOMHUPE, IIEMEHTapHas yacTulla, pyHaaMeHTalbHOe B3aUMO/ICICTBHE;

— HaspBaTh 0a3oBble (PU3MYECKHE BEIUYMHBI MU UX YCIOBHBIE O0O3HAYCHHUS, KPATHBIE W JOJbHBIC
€IMHUILIbI, OCHOBHBIE BUbI (yHIAMEHTAIBHBIX B3aUMOJCHCTBHIM, UX XapaKTEePUCTUKHU, PauyC ACHCTBHUS;

— JenaTh BBIBOABI O TPAaHUIAX MPUMEHUMOCTH (U3MYECKUX TEOpUH, HX MPEEeMCTBEHHOCTH,
CYLIECTBOBAHHMHU CBSI3€H U 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BeTMYMHAMU;

—  HUCIOJIb30BAaTh UCIO aTOMU3MA I O0BSICHEHUS CTPYKTYPHI BEI[ECTBA;

—  UHTEpHIpeTHpOBaTh GU3NYECKYIO HHPOPMAIIHIO, TOTYYEHHYIO U3 IPYTHX UCTOYHUKOB.

Mexanuka

[TpenMeTHBIE pe3yabTaThl OCBOECHUS TEMBI TO3BOJISIOT:

— JaBaTh OIpEIeTICHHs TOHSATHUN: MEXaHWYECKOE [BIDKEHHE, MaTepHalibHas TOYKa, TEJIO OTCYETa,
CHUCTeMa OTCYeTa, TpPaeKTOpHs, paBHOMEPHOE MNPSIMOJIMHEHHOE JBUKEHHE, pPABHOYCKOPEHHOE U
paBHO3aMEIJICHHOE  MPSMOJMHEWHOE  JBI)KEHHUS, paBHONEPEMEHHOE JIBUKCHHE, IEePHOJHUYECKOe
(BpamarenpHOE W KoJieOaTEIbHOE) NBH)KCHHE, TapMOHUYECKHE KoJieOaHWs, WHEp- LHalbHas CHCTeMa
0TCYeTa, MHEPTHOCTh, CHJIA TSKECTH, CHJIa YIPYTOCTH, CHJIa PEaKI[UU OIMOPHI, CHJIa HATSHKCHHS, BEC Tea,
CHJIa TPEHHUS TOKOsI, CHJIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUS KaueHHUs, 3aMKHYTas CHUCTEMa, PEaKTUBHOE
IBIDKEHUE, YCTOWYHMBOE, HEYCTOHYMBOE U  O€3pa3iMyHOEC pABHOBECHUS, IOTEHIMAJIbHBIC CHIIBL,
KOHCEpBAaTUBHAsI CUCTEMa, aOCOJIOTHO YNPYTWid W aOCOJIIOTHO HEYNPYTruid yaapbl, aOCONIOTHO TBEPIIOE
TEeNOo, pbluar, OJIOK, LEHTP TSHKECTH Tena, IIEHTP MaccC, BBIHY)KICHHbIC, CBOOOIHBIC (COOCTBEHHBIE) H
3aryxarolue KoneOaHus, anepruoAnuecKoe IBHKEHNE, PE30HAHC, BOJIHOBOM MpoLIecC, MEXaHUYECKasi BOJIHA,
MPOJIONIbHAS BOJHA, MOTIEPEYHAs BOJIHA, TAPMOHUYECKAsT BOJHA, MOJIIPU3ALUS, JIMHEHHO-TIOIIPU30BAHHASL
MeXaHHYecKas BOJIHA, MJIOCKOCTh MOJSPU3AIMH, CTOsIYas BOJHA, MyYHOCTH U Y3JIbl CTOSYEH BOJHBI, MOJbI
Kosie0aHMi, 3ByKOBasi BOJIHA, BBICOTA 3BYKa, 3dext [oruepa, TeMOp U TPOMKOCTb 3BYKa;

— JaBaTh OIpenaeieHHs PU3NYECKUX BEJIIMYMH: MepBas U BTOpas KOCMUYECKHUE CKOPOCTH, WMITYJIbC
CWJIBI, UMIYJIbC TeJa, paboTa CHIIbI, MOTCHIUATbHAs, KMHETUYEeCKass W TIOJHAs MEXaHW4YecKas JHEprus,
MOIIIHOCTb, MOMEHT CHJIBI, TJIEYO CHUJIBI, aMIUIMTY/a, YacTOTa, IEpHO U (a3a KonedaHul, cTaTHYeckoe cMe-
IICHHE, JJIMHA BOJIHBI, THTEHCUBHOCTh 3BYKa, YPOBEHb MHTCHCUBHOCTH 3BYKa;

— UCIOJIb30BaTh JJISl OMHCAHMUSI MEXAHUYECKOTO IBUKEHMSI KMHEMaTHYEeCKHE BEJIMYMHBI: pajinyc-
BEKTOp, IepeMelleHHe, MyTh, CPEAHss IyTeBas CKOPOCTb, MIHOBEHHass M OTHOCHUTEIbHAas CKOPOCTH,
MIHOBEHHOE MU HEHTPOCTPEMUTENBHOE YCKOPEHHs, NMEPUOJ W 4YacTOTa BpallleHUs, YIJioBas M JMHEHHas
CKOpOCTH;

— (dopmynupoBaTh: MOPUHLUUI HWHEPUUH, MPUHLUUN  OTHOCUTENbHOCTH [anmuies, NpUHIMI
CYTIEPIO3UIINK CUJI, 3aKOHBl HBIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOH ['yKa, 3aKOHBI COXpaHEHHS
UMITyJIbCA U DHEPTHMHM C YYETOM TpaHUI] UX MPUMEHHUMOCTH, YCIOBHS CTaTUYECKOIO pPaBHOBECHUS IS
MOCTYNATELHOTO ¥ BPANIaTeIbHOTO JIBUKCHHUS;

—  OOBSACHATH: MPUHUUI JEHCTBUS KPYTHJIBHBIX BECOB, IPUHIIMII PEAKTUBHOIO JBMKEHUS, pa3iuuue
3BYKOBBIX CUTHAJIOB 10 TEMOPY U TPOMKOCTH;

—  pa3bACHATH: OCHOBHBIE MOJIOKEHUSI KHHEMATHKH, TPEJCKa3aTeIbHYI0 1 O0BICHUTENbHYIO (DYHKIINU
KJIaCCUYECKON MEXaHUKH;

— ONHCHIBATh: JEMOHCTpPALMOHHbIE ONBITHI boins u ombIThl [anuies ans vcciaenoBaHUS SIBICHUS
CBOOOJHOTO MaJCHHsI TeJl; KCIIEPUMEHTHI TI0 U3MEPEHHIO YCKOPEHHs CBOOOJHOTO MaAeHHUS M HU3YUEHUIO
IBUKEHHSI Tella, OpOIIEHHOTO TOPH30HTaIbHO, ONbBIT KaBeHauiia Mo M3MEPEHHIO TI'PaBUTAMOHHOMN
MTOCTOSIHHOM, SKCIIEPUMEHT 10 U3MEPEHUI0 K03 PUIIMEHTa TPEHUS CKOJIBKEHHUS; SKCIIEPUMEHT 10 TIPOBEPKE
3aKOHA COXPAHEHHsI SHEPTUU TPH JEHCTBUU CHII TSKECTH U YIPYTOCTH, JEMOHCTPAIMOHHBIC OMBITHI 110
pacnpoCTpaHEHHUIO MPOJOJIBHBIX BOJIH B MPYXHHE U B raze, MOMEPEUYHbIX BOJIH — B MPYKUHE U B IIHYpE,



SKCIIEPUMEHT TI0 U3MEPEHHIO ¢ MOMOIbI0 A dekra Jloriepa CKOPOCTH NBHKYIIUXCS OOBEKTOB: MAIWH,
ACTPOHOMHUYECKUX OOBEKTOB;

— Ha0moIaTh W UHTEPHPETHPOBATH PE3yAbTAThl JAEMOHCTPAIIMOHHOIO OIBITA, IMOJTBEPKAAIOIIETO
3aKOH UHEPLNH;

— HUCCIIENOBaTh: JBUKEHHE TeJla 10 OKPYKHOCTH IOJ JEHCTBUEM CHJ TSKECTHM M YIPYTOCTH,
BO3MOJKHBIE TPAE€KTOPUU TeJA, IBHXKYLIETOCSd B I'PABUTALMOHHOM IIOJIE€, ABUKEHUE CIIYyTHUKOB W IUIAHET;
3aBUCUMOCTh IE€pHOa KOJICOAHWH NPYKHUHHOTO MAasTHHUKA OT >KECTKOCTH IPYKUHBI M MAacChl Tpy3a,
MaTEeMaTHYeCKOro MasgTHHKa — OT JUIMHBI HUTH M YCKOPEHHUS CBOOOJHOTO MaJeHUs, paclpOCTpaHEHHUE
CEMCMMUECKUX BOJIH, SIBJIEHUE NOJISPU3ALUHY;

—  JenaTh BBIBOJIbI: 00 0COOEHHOCTSIX CBOOOAHOIO MaJeHMs TeJ B BaKyyMe U B BO3JlyXe, CPAaBHUBATH
UX TPAGKTOPHM; O MEXAHHW3ME BO3HUKHOBEHHUS CUJIbl YIPYIOCTH C IOMOIIBI0 MEXaHUYECKOH MOJAEIN
KpUCTaJlIa; O MPEUMYILECTBAX MCIOJIb30BAHUS JHEPreTUYECKOro IMOAXOAa MpPU PEHICHUH psna 3aaad
OUHAMMKH; O JETANAX MEXKIYHApOJIHBIX KOCMUYECKUX IPOrpaMM, MCIOJb3Ys 3HAHMS O MEPBOM U BTOPOI
KOCMHMYECKUX CKOPOCTSIX;

— IIPOrHO3MPOBATh BIIMSHHE HEBECOMOCTH HAa IIOBEJEHHME KOCMOHABTOB IIPU JUINTENbHBIX
KOCMHUYECKHX MOJIeTaX, BO3MOKHbBIE BapPHAHTHI BBIHY)KJIEHHBIX KOJIEOAHHI OJHOTO M TOTO K€ MPYKUHHOTO
MasiTHUKA B CPEJlaX C pa3HOM IJIOTHOCTHIO;

— MPUMEHATH NOJYYCHHBIC 3HAHUS JJI PEUICHUS TPAKTUYECKUX 3a/1a4.

MouJiexkyasipHas pu3nKa ¥ TEpMOAUHAMUKA

[IpeameTHBIE PE3yabTATBl OCBOEHUS TEMBI IIO3BOJISIIOT:

— JaBaThb OIPEAEICHUS TOHATUN: MOJIEKYNA, aTOM, M30TON, OTHOCHUTEIbHAs aTOMHas Macca, MOJIb,
MOCTOsIHHAsE ABOTaJpo, CTallMOHAPHOE PAaBHOBECHOE COCTOSTHUE Ta3a, TeMIepaTypa Tela, abCOoNIOTHBIN HYITb
TeMIIepaTypbl, H30IPOIIECC, U30TEPMUUECKUH, N300apHBIN 1 N30XOPHBINA NPOLIECCH, (Pa30BbIi epexo, mnap,
HACBIIICHHBIA TIap, UCIIAPEHUE, KUIIEHUE, KOHJIEHCALlHsl, TOBEPXHOCTHOE HATS)KEHHUE, CMaulBaHUE, MEHUCK,
yYroJll CMauuBaHUs, KalWUSIPHOCTb, IIJIABICHUE, KpPUCTAIUIM3aLUs, YZAENIbHas TEIIOoTa IJIaBJICHUS,
KpUCTAJNIMYECKasi peIlleTKa, 3JIEMEHTapHas s4eiika, MOHOKPUCTAUI, MOJMKPHUCTAUL, aMmMopgHbIe Tena,
KOMIIO3UTHI, MOJIUMOP(GU3M, aHU30TPONHUS, H30Tponus, Aeopmarus (ymnpyras, IUIACTHUECKas), YHUCIO
CTerneHe CcBOOOAbI, TEMJI00OMEH, TEIUIOM30JIMPOBAaHHAS CHUCTeMa, aJuabaTHBIM MpoLecc, TEeIIOBbIe
JBUTaTeN, 3aMKHYTBIN IIUKJI, HEOOpATUMBIH MPOIIECC;

— JaBaTh onpeneneHus (GU3NYECKUX BEIUYMH: KpPUTHYECKas TeMIepaTypa, YyAeldbHas TerioTa
napooOpazoBaHMs, TeMIIepaTypa KHIIEHUS, TOYKa pPOCHI, JaBJIEHHE HACHIIIEHHOTO Iapa, OTHOCHTEIbHAs
BJIQKHOCTh BO3/lyXd, CHJIa IOBEPXHOCTHOTO HATSKEHUS, MEXAHWYECKOE HAaIpsHKEHUE, OTHOCHUTEIbHOE
YAJIMHEHUE, TpPEJeN yNpyrocTd, MpeAes MPOYHOCTH IPU PACTSIKEHUM U CKATUHM, BHYTPEHHSS SHEPrus,
konmyectBo TerioThl, KIIJ[ TenmoBoro asurares;

—  HCIIOJIb30BaTh CTATHUCTUYECKUH MOAXO[ IS ONUCAHUS MOBEJCHHUS COBOKYITHOCTH OOJIBIIOTO YMCIia
YaCTHL, BKJIFOYAIOIINI BBEJEHUE MUKPOCKOITMYECKUX U MAKPOCKOITMYECKHUX MTapaMeTPOB;

—  Pa3bACHATH OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA;

—  KJaccupUIUPOBAThH arperaTHble COCTOSHUS BEIIECTBA;

—  XapaKTepH30BaTh M3MEHEHHUS CTPYKTYPbl arperaTHbIX COCTOSHUN BemiecTBa MpH  (Ha30BBIX
epexoaax;

—  (opMynHupOBaTh: YCIOBUS HICATBHOCTH Ta3a, 3aK0oH ['yKka, 3aKOHbI TEPMOANHAMUKHY;

—  OIKCHIBATH: SIBJICHUE MOHU3ALMH; JEMOHCTPALMOHHBIE YKCIIEPUMEHTHI, TO3BOJISIOIINE YCTAHOBUTD
JUIL Ta3a B3aMMOCBSI3b MEXAY €ro JaBieHHEM, O0BEMOM, MAacCOW M TEMIEpaTypol; HKCHEPUMEHT: IO
M3YYEHHUIO M30TEPMHUYECKOr0o TMpollecca B Tasze, MO0 HM3YUYCHHIO KANWUISPHBIX SBIECHUH, OOYCIOBICHHBIX
ITOBEPXHOCTHBIM HATSYKEHUEM JKUJKOCTH, II0 U3MEPEHUIO yIEIbHON TEINIOEMKOCTH BEILLIECTBA;

— OOBACHATH: BIUSHUE COJHEYHOTO BETpa Ha aTMocdepy 3eMiH, OMbIT C pacHpe/eeHUeM YacTHIl
UJEAIBHOTO ra3a 1o ABYM IOJOBMHAM COCYZQ, I'a30BbIE€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KUHETHUYECKOM
TEOpUU CTPOCHHUS BEIIECTBA, OTIMYHE KPUCTAIIMYECKHX TBEPABIX Tel OT aMOp(HBIX, OCOOEHHOCTH
TEMIIEPATYPhI KaK [apaMeTpa COCTOSIHUSI CUCTEMBI, TPUHLIMIT JEHCTBUS TETJIOBBIX JIBUraTeIIEH;

—  MPEICTaBIATh pacHpeiesIeHne MOJIEKYJI UCaIbHOT0 ra3a Mo CKOPOCTSIM;

— Ha0moIaTh U UHTEPIPETHPOBATH: SIBIICHUE CMAYUBAHUS M KalWUISIPHBIC SBJICHHS, IPOTEKAIOIINE B
NpUpoAe U OBITY; PE3yNbTaThl OMBITOB, WJLTIOCTPUPYIOIIUX H3MEHEHHE BHYTPEHHEH SHEpruu Tena Mpu
COBEPIIICHUH padoTHI, siBJIeHUE AU Dy3nn;

— CTpPOUTh TpaduKH 3aBHCHMOCTH TEMIIEpPAaTyphl Tela OT BPEMEHUM NpPU HArpeBaHUHU, KHUIICHHUH,
KOHJICHCAIIUU, OXJIAKICHUH; HAXOIUTh U3 TpauKOB 3HAYCHHSI HEOOXOIUMBIX BEJTMUNH;



— ouenuBath KIIJ] pa3nu4HbIX TEIIOBBIX ABUTATENECH;

—  JenaTh BBIBOJ O TOM, 4TO siBJeHHe quddy3un SBIsSETCS HEOOPATUMBIM MTPOLIECCOM;

—  TPUMEHSTH MMOJYYCHHBIC 3HAHUS K OOBSICHEHHIO SIBJICHUI, HAOIIOJaeMbIX B IIPUPOJIE U OBITY.

DJIeKTPOAMHAMUKA

[IpeameTHbIe pe3yabTaThl OCBOCHUS TEMbI TO3BOJISIOT:

— J1aBaTh ONPEIECICHUS MOHATUNA: TOYCUHBIN SJIEKTPUUYECKHUI 3apsil, DJIEKTPUUECKOE B3aUMOJICHCTBUE,
ANEKTPU3ALMS TEJ, OJJIEKTPUUYECKHM H30JIMPOBAHHAs CHUCTEMa TeJ, DJJIEKTPUYECKOe TMoJe, JUHUU
HaAMPSHKEHHOCTH 3JIEKTPOCTATUUECKOIO MOJIsl, SKBUMIOTEHIIMAIbHAS TOBEPXHOCTh, KOHJIEHCATOP, CBOOOIHbBIE
Y CBS3aHHBIC 3apsijibl, IPOBOAHUKU, JUICKTPUKH, MOTYIIPOBOAHUKHU, HIEKTPUUECKUN TOK, UICTOYHHUK TOKA,
CTOPOHHHE CHWJIBIL, JbIpKa, H30TONMHUYECKUi 3(PdexT, mociaenoBaTeNbHOE W MapajljieIbHOE COCTUHEHUS
MIPOBOJIHUKOB, KYIIEPOBCKUE MAPhl 3JIEKTPOHOB, SJIEKTPOJIUTHI, JICKTPOIUTHUECKAsT JUCCOLMAIIUS, CTEIIEHb
JUCCOLIMAIMK, D3JEKTPOJIN3, HWOHW3AIMs, IUIa3Ma, CaMOCTOSITENbHBIM M HECAaMOCTOSATEIBHBIN pa3psiibl,
MarHMWTHOE B3aWMOJICHCTBUE, JIMHUU MArHUTHOW WHIYKIIMH, OJHOPOAHOE MArHUTHOE I0JIe, COOCTBEHHAsS
WHIYKIMS, JWaMarHeTWKH, [apaMarHeTUKd, (peppoMarHeTHKH, OCTaTOYHAasi HAMarHUYeHHOCThb, KpHUBas
HaMarHUYUBaHUS, AJIIEKTPOMArHUTHas WHIYKIUA, WHYKIIMOHHBIN TOK, CaMOMHAYKIIHS,
MarHMTORJIEKTpUYECKass HMHAYKLHS, KoleOaTeNbHbI KOHTYp, PE30HAHC B KoJeOaTeIbHOM KOHTYpE,
COOCTBEHHAasT W TPUMECHAs TMPOBOJUMOCTb, JIOHOPHBICE H aKIENTOPHBIE WPUMECH, p—H-TIEPEXO],
3aMuparouInil cioi, BBIIPSAMIICHHE MMEPEMEHHOr0 TOKa, TPAH3UCTOp, TpaHCHOPMATOp, AJIEKTPOMArHUTHAs
BOJIHA, Oeryias TapMOHHMYECKas JJIEKTPOMArHUTHAs BOJHA, TUIOCKOMOJSpH30BaHHAs (WM JTUHEHHO-TIO-
JSpU30BaHHAs) 3JEKTPOMArHUTHAas BOJHA, IJIOCKOCTh MOJIAPU3ALUU 3JIEKTPOMArHUTHOM BOJHBI, (DPOHT
BOJIHBI, JIy4, PaJHOCBs3b, MOIYJALMS U AEMOIYJSIUS CUTHANA, aMIUIUTYAHAs W 4YacCTOTHAs MOMYJISIUS,
nepenHuil (PpOHT BOJHBI, BTOPUYHBIE MEXaHMYECKHE BOJHBI, MHUMOE M JACHCTBUTEIHLHOE HM300paKeHUS,
MpeJIOMJICHUE, TOJTHOE€ BHYTPEHHEE OTpaXeHHE, AMCIEPCHUs] CBETa, TOUYEUHBIH HCTOYHUK CBETa, JIMH3A,
¢dokanbHas IUIOCKOCTb, AaKKOMOJALMsA, Jyla, MOHOXpOMaTHYecKash BOJIHA, KOTEPEHTHbIE BOJHBI U
WUCTOYHUKHU, UHTEP(DEPEeHIIHs, TPOCBETICHUE ONTHKH, Nudpakius, 30Ha DpeHens;

— JaBaTh omnpeneneHus (U3MUECKUX BEIWYMH: HAIPSHKEHHOCTh AJIEKTPOCTATHUYECKOTO IO,
MOTEHIMAN 3JEKTPOCTATUYECKOTO TIOJIA, PAa3HOCTh MOTEHIMAJIOB, OTHOCUTENbHAS JUAJIEKTpUYECKas
MIPOHUIIAEMOCTb CPEMBI, IIEKTPOEMKOCTh YEIUHEHHOTO MTPOBOIHUKA, IIEKTPOEMKOCTh KOHAEHCATOpa, Chja
toka, D/IC, conpoTuBieHnE MPOBOAHUKA, MOIIHOCTh JIEKTPUUYECKOIO0 TOKA, SHEPIHsl UOHU3AIUU, BEKTOP
MAarHUTHOM MHAYKIMHU, MarHUTHBIA TOTOK, cuia Awmmepa, cwia JlopeHla, WHAYKTUBHOCTh KOHTYpA,
MarHuTHas MPOHUIIAEMOCTh Cpefbl, (aza KoneOaHui, NEeHCTBYOIIee 3HAYCHHUE CHIIBI TIEPEMEHHOTO TOKa,
TOK CMEILIEHHs, BpEMsS peJlakcallud, €MKOCTHOE CONPOTUBIIEHHE, WHIYKTUBHOE CONPOTHUBIICHHUE,
KOdQPUIMEHT ycuieHus, KodpduuueHT TpaHchopMalyu, AJIUHA BOJIHBL, MOTOK SHEPTHM U IUIOTHOCTH
[TIOTOKA JHEPIMM AJIEKTPOMATHUTHON BOJIHBI, HHTEHCUBHOCTh 3JIEKTPOMAarHUTHOW BOJIHBI, YTrOJI NaJeHUs,
YrOJI OTpPaKCHHsI, yrojl TPeJOMIICHUS, aOCOITIOTHBIM TOKAa3aTeNlb MPEIOMIICHUS CpPEeAbl, YTOJ IOJHOTO
BHYTPEHHETO OTPAXKECHHMSI, MPETOMIISIIOIIMN YTOd NPU3MBI, JIUHEHHOE YBEJIIMYEHUE ONTUYECKOM CHCTEMBI,
ONTHYECKasi CUJIa JMH3bI, MOMEPEUYHOE YBEIMYECHHE JIMH3bI, PACCTOSIHUE HAWIYYILEro 3pEHUs, YIiIoBOE
yBEJIMUYEHUE, BpEMS U JJIMHA KOTEPEHTHOCTH, T€OMEeTpruYecKasl pa3HOCTh X0Ja MUHTEePPEepUpYIOLUX BOJH,
NIEPUOJT M pa3pelIaroIas ClloCOOHOCTh TU(PPAKLIMOHHON PEIIeTKY;

—  OOBSACHATH MPUHLMUI JAEUCTBUA: KPYTUIBHBIX BECOB, CBETOKOMHUPOBAILHON MaIINHbBI, BO3SMOXKHOCTb
WCIIONBb30BAaHUS SIBJICHUSL BJCKTPU3ALMHU MPHU TMOJYYEHUHM JAKTHUJIOCKOIMYECKUX OTIEYaTKOB, MPUHLUII
OYHUCTKH ra3a OT YroJbHOU MbUIK C MTOMOUIBIO 3IEKTPOCTATHUECKOTO (GUIbTpa, MPUHIIMII JESHCTBUS IIYHTA U
N00AaBOYHOTO COMPOTHUBIICHUS, JIIEKTPOU3ZMEPUTEIHHOIO MPUOOpa MATHUTOIICKTPUUECKON CHUCTEMBI,
ANEKTPOABUraTENsI MOCTOSIHHOTO TOKa, Macc-crieKTporpada, HHUKIOTPOHA, MOJIYIPOBOAHMKOBOIO IHOJA,
TpaH3uCTOpa, TpaHchopMaTopa, reHepaTopa MEPEMEHHOTO TOKA, ONTUYECKUX MPHOOPOB, YBETUIHBAIOIINX
YTOJI 3pEHUS: JTYTbl, MUKPOCKOIIA, TEJIECKONa;

—  OOBSCHATH: 3aBUCHMOCTH JJIEKTPOEMKOCTH ILIOCKOTO KOHACHCATOpa OT IUIOMAAN IUTACTUH H
paccTostHUsL MEXIYy HHMH, YCJIOBHUS CYILIECTBOBAaHHUS JJIEKTPUYECKOTO TOKA, KAYECTBEHHO SBIICHUE
CBEPXMPOBOJUMOCTH COTJIACOBAHHBIM JABUKEHUEM KYNEPOBCKHUX Map 3JEKTPOHOB, MPUHLMUIIBI MEepeaadu
ANEKTPOIHEPIUH Ha OOJIbLINE PACCTOSHUS, 3aBUCUMOCTh MHTEHCHBHOCTH 3JEKTPOMAarHUTHOM BOJHBI OT
YCKOPEHUS M3JIydaroulell 3apsyKeHHOM Y4acTHIIbl, OT PACcCTOSHUSA 10 MCTOYHUKA U3JIYyYEHUS U €r0 YacCTOTHI,
B3alMHOE yCUJICHHE U OcliabJieHre BOJIH B IPOCTPAHCTBE;

— (dopMmynupoBaTh: 3aKOH COXpAaHEHUS 3JIEKTpUYECKOro 3apsiia W 3akoH KysioHa, rpaHuIbl UX
MPUMEHUMOCTH; 3akoHbl Oma Il OJHOPOJAHOTO MPOBOAHMKA, JJs 3aMKHYTOM LN C OJHUM U
HECKOJIbKUMH HCTOYHHKaMH, 3akoH Dapajnes, npaBuio OypaBuMKa M MPaBUIIO JIEBOM PYKH, MPHUHIIMIIBI



CYNEpIO3UIIMM MAarHUTHBIX TMOJied, 3aKoH Amriiepa, NpuUHUUN [oireHca, 3akOH OTpakeHHs, 3aKOH
npenomiieHus, npuHun [tolirenca—®penens, ycioBus MUHUMYMOB U MaKCUMYMOB IIPH UHTEpPepeHIuN
BOJIH, YCIOBHS AU(PPAKIIMOHHOTO MUHUMYMAa Ha IIEJIU U TJIABHBIX MaKCHMYMOB MpU AU(PPAKIHHA CBETa Ha
T (PaKIIMOHHON PEIIETKE;

—  YCTaHaBJIMBAaTh aHAJIOTHIO MEXIYy 3aKOHOM KyIlloHa U 3aKOHOM BCEMUPHOTO TSTOTEHUS;

— ONHCHIBAaTh: JEMOHCTPALIMOHHBIE SKCIEPUMEHTHI MO JJEKTpPU3alMU Tel U OOBACHATH UX
pe3yAbTaThl; HKCIIEPUMEHT MO U3MEPEHUIO AJIEKTPOEMKOCTH KOHIEHCATOpa; AEMOHCTPALMOHHBIM OMBIT HA
MOCNIEOBATENbHOE U  TMapajlieIbHOE COEIUWHEHHUS TMPOBOJHUKOB; CAMOCTOSITENIBHO MPOBEACHHBIN
AKCIEPUMEHT MO HM3MEPEHUIO CHUJIbI TOKAa U HANpsDKEHUs C MOMOINBI0 aMIlepMeTpa M BOJBTMETPA, IO
u3mepenuto DJIC ¥ BHYTPEHHETO CONMPOTUBIIEHUS MPOBOAHMKA; (PyHIAaMeHTaldbHbIe (PU3NUECKHE OIBITHI
Opcrena u Amnepa, MOBEJECHUE PAMKU C TOKOM B OJJHOPOJHOM MAarHUTHOM II0JIe, B3aUMOJIEUCTBUE TOKOB;
JNEeMOHCTpallMOHHbIe onbIThl Dapazies ¢ KaTylmIKaMd W MOCTOSHHBIM MarHUTOM, ONBITHI 'eHpH, sBIIeHUE
ANEKTPOMArHUTHOW WHAYKIWHU; DSHEProoOMEH MEXAYy OJIEKTPUYeCKMM U MarHUTHBIM IIOJIEeM B
KoJ1e0aTeIbHOM KOHTYpPE U SIBJICHHE PE30HAHCA, OMKCHIBAThH BBHIIPSMIICHHE IEPEMEHHOTO TOKA C TOMOIIIbIO
MOJIYIIPOBOTHUKOBOTO  TMO/Ia; MEXAaHM3M JaBJICHHS JJICKTPOMArHUTHOW BOJIHBI; ONBIT TIO COOpKe
MPOCTEHIIEro paauonepesaTinka U paJuoNpUEeMHHUKA, OMbBIT M0 MU3MEPEHMIO MOKa3aTels HpeIoMIICHUS
CTEKJIa; SKCIIEPUMEHT 110 H3MEPEHUIO ITTHBI CBETOBOM BOJIHBI C TOMOIIIBIO AUPPAKIIMOHHON PEIICTKH;

—  OMpeeNATh HalpaBlIEHUE BEKTOpa MarHUTHOM MHIYKIIMU U CUJIbI, IEUCTBYIOIIEH HA MPOBOJHUK C
TOKOM B MAarHUTHOM TIOJIE;

— Ha0moIaTh U UHTEPHPETUPOBATH: SIBICHUE 3JIEKTPOCTATHYECKON WHAYKIIHMH, TEIJIOBOE JeicTBHE
ANEKTPUYECKOTO TOKA, IMepeladyy MOIIHOCTH OT WCTOYHHMKA K MOTPEOUTEINt0, SBICHUS OTPAXKCHHUS U
MPEIOMIICHUSI CBETOBBIX BOJIH, SIBJICHHE IIOJHOTO BHYTPEHHETO OTPAXECHUsSI, SIBICHHUE JUCIEPCUU,
pe3ynbTaThl (OMUCHIBATh) JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB 10 HAOIIONCHUIO SBICHUN HHTEPPEPEHIINN
1 qudpakivu CBETa;

— TMPUBOJUTH MPUMEPHl HCIOIH30BAHUS SIBJICHUS AJIEKTPOMArHUTHOM HHIYKIUHW B COBPEMEHHOMU
TEXHUKE: B JICTEKTOPE METajula B adpoIopTy, MOe3/le Ha MarHUTHOW mopaymike, ObiToBhix CBU-mewax,
3aMKcy U BOCTIPOW3BECHUH HH(OpMAIIHK, TeHepaTopax MEePEeMEHHOTO TOKa;

— UCCIENOoBaTh: CMEIIAHHOE CONPOTUBJICHHE IPOBOJHUKOB, S3JIEKTPOJIM3 C IIOMOIIbIO 3aKOHOB
dapazes; MexaHU3M OOpa30BaHHS U CTPYKTYpPy pPaAUAlMOHHBIX IOSICOB 3€MIIM, MPOTHO3UPOBATH U
aHAJIM3UPOBATh UX BIMSHHUE HA )KM3HEAEATEIbHOCTh B 3€MHBIX YCIIOBHSIX;

—  HCHOJB30BaTh 3aKOHBI OMa JJisi OJJHOPOJHOTO MPOBOJHMKA U 3aMKHYTOW IIenH, 3aK0oH J[xoymns—
JleH1a it pacuera 3J€KTPUUYECKUX LIETEH;

—  KJIacCU(UIUPOBATH AUANA30HBI YACTOT CIEKTPA AIEKTPOMArHUTHBIX BOJIH;

— CTpPOUTh HU300paxeHHs M XOJ Jiyded IpU NpPEJOMIICHHUH CBeTa, H300pakeHHWEe IMpelMeTa B
coOuparolel U pacceuBaIOIIEH TNH3AX;

—  OMpPEeNATh MOJIOKEHUS U300paXKeHHs IPeAMETa B JIMH3E C TOMOIIBI0 (DOPMYJIBI TOHKOM JIMH3bI;

—  aHAJIU3UPOBATh YEJTOBEUECKUU IJ1a3 KaK ONTUYECKYIO CUCTEMY;

—  KOPPEKTHPOBATh C MOMOUIbIO OUYKOB JE(PEKThI 3PEHUS;

—  JIeNaTh BBIBOJIBI O PACIIONIOKEHUN JUPPAKIIMOHHBIX MUHIMYMOB Ha SKpaHe 32 OCBEIICHHOW IIENbIO;

—  BbIOMpaTh coco0 MOJyuYeHHUsI KOT€PEHTHBIX HCTOYHUKOB;

— paznuuaTh AUQPAKIMOHHYIO KapTHHY HpU JUPPAKIMU CBETa Ha LIETd M Ha AU(PaKIMOHHON
pelIeTKe;

— TPUMEHSTHh MOJTYYCHHBIE 3HAHUS JUIsI OOBSCHEHHS HEW3BECTHBIX paHee DJIEKTPUYECKHX SIBICHHM,
JUISL peIlieHus] MPaKTUYECKHUX 3a/1au.

OcCHOBBI CHIENUAJILHOI TEOPHH OTHOCUTEIBHOCTH

[TpenMeTHBIE pe3yabTaThl OCBOECHUS TEMBI TO3BOJISIOT:

— JaBaTh ONpeeNeHus MoHATHi: pamuyc lIBaprmminbsaa, TOPH3OHT COOBITUN, COOCTBEHHOE BpeMs,
SHEPTus MOKOA Tena;

—  (opMynHpOBaTh MOCTYIATHI CIICIIUATBHON TEOPUH OTHOCUTEIHHOCTH U CIICACTBHS U3 HUX; YCIOBUS,
MIPU KOTOPBIX MPOUCXOIUT AaHHUTHIIALIAS U POXKICHUE Tapbl YaCTHII;

—  OIKCHIBATH NIPUHLUIIAAIBHYIO CXEMy oIbiTa Malikenscona—Mopiiu;

— JenaTh BBIBOJ, YTO CKOPOCTh CBETa — MAaKCHUMAJIbHO BO3MOXKHAsl CKOPOCTh PACIPOCTPaHEHUS
JIFO0OT0 B3aNMOICHCTBHUS;

—  OLIEHMBaTh KPUTUUYECKUN PaJNyC YEPHOMU JBIPBI, SHEPTHUIO MTOKOS YaCTHII;

—  00BsIcHATh A(DPeKT 3aMensieHus BPEMEHH, ONPENEsATh COOCTBEHHOE BpEMsi, BpeMsi B Pa3HBIX



MHEPIUATBHBIX CUCTEMaX OTCUETa, OJHOBPEMEHHOCTh COOBITHIA;
—  TPUMEHSTbH PEIATUBUCTCKUI 3aKOH CII0KEHUSI CKOPOCTEH AJIs pELIEHUs IPAaKTUUECKUX 3a/1ad.
KBanToBas ¢pusuka. ®uznka aToMa 4 AaTOMHOIO s1Apa

ITpenmeTrHble pe3ynbTaThl OCBOCHUS TEMbI II03BOJISIOT:

— J1aBaTh OMNpeAETeHUsS NOHATHH: TEIIOBOE H3IydeHHE, aOCONIOTHO 4epHoe Teno, (GoTodddexr,
($hOTO2IEKTPOHBI, (POTOTOK, KOPMYCKYJISIPHO-BOJHOBON JyaJIM3M, SHEPTETHUYCCKUN YPOBEHB, JIMHEHUYATHIN
CIIEKTp, CIIOHTAHHOE U MHIYLIMPOBAHHOE U3JIyUYEHHUE, JIa3ep, IPOTOHHO-HEUTPOHHAS MOJEIb SApa, U30TOIIbI,
palMoaKTUBHOCTb, anb(a- U OeTa-pacnaj, raMma-u3iIydyeHHe, UCKYCCTBEHHasl paJMOaKTHUBHOCTb, LiEIHAs
peaKIus AeJeHUs, SJIEPHBIA pEeaKTop, TEPMOSICPHBIA CUHTE3, HJIEMEHTApPHbIC YaCTHUIIbI, (DyHIaMEHTaIbHbIC
YaCTHUIIbl, AHTUYACTHUIA, AHHUTWIALUSA, JIEOTOHHBIA 3apsj], MEPEeHOCUUK B3aUMOJEHCTBHS, OapHUOHHBIN
3apsijl, alpOHBI, JIENTOHBI, ME30HBI, OAPHOHBI, THTIEPOHBI, KBAPKH, TITIOOHBL;

— J1aBaTh ompenenieHus (U3WYECKUX BEJIMUYMH: paboTa BBIXO/AA, KpacHas TpaHuna ¢otodddekra,
ylenbHasl SHEPTUs CBA3U, NEPEKT MacChl, IEPUOJl MOJIypacnaga, aKkTUBHOCTh PaJIUOAKTUBHOTO BEIIECTBA,
SHEPreTUYECKU BBIXOJ AACPHON peakuuu, KO3QOUIUEHT pa3MHOXKEHHUsS HEHTPOHOB, KpUTHYECKas Macca,
71032 TIOTJIOIEHHOT0 M3IyueHus], KOO PUIMEHT KauecTBa,

—  Pa3bACHATH OCHOBHBIE MOJIOKEHUS BOJIHOBOM TEOpUHU cBeTa, KBaHTOBOM runotessl [lnanka, Teopun
aToMma BOJOPOAa;

— ¢opMynupoBaTh: 3aKOHBI TerioBoro wu3nydeHus: Bunaa wu Credana—bonbiiMana, 3aKOHBI
¢doroaddexra, cooTHomeHus HeompeneneHHocTer [eiizenbepra, mocrynarsl bopa, mpunmmn Ilaynu,
3aKOHBI COXPaHEHMs JIENITOHHOTO U OAPHOHHOIO 3aps/I0B;

—  OLEHMBATh JUIMHY BOJHBI J€ Bpoiis, COOTBETCTBYIOIIYIO IBMIKEHHUIO AJIEKTPOHA, KMHETHYECKYIO
SHEPTHIO JIEKTpOoHA MpH GoTodhdekTe, NTMHY BOTHBI CBETA, UCITYCKAaEMOT'0 aTOMOM BOJIOPO/Ia;

—  ONKUCHIBATh NPUHIMIHAIBHYIO CXeMy onbiTa Pezepdopra, mpeanokuBIIEro miaHeTapHyl0 MOJEIb
aToma;

—  OOBACHATH NPUHLIUII ACHCTBHS Ja3epa, SIEPHOTO PEaKTopa;

—  CpaBHMBATh U3JIy4YECHHUE JIa3epa ¢ U3IyYEHUEM JPYTUX HCTOYHUKOB CBETA;

—  00BACHATH c1IOCOOBI 0OecneueHus: 0€30MacHOCTH SIEPHBIX peakTopoB U ADC;

— TPOTHO3MPOBATH KOHTPOJUPYEMBII €CTECTBEHHBIN paJuallMOHHBbIN (POH, a TakKe palMOHAIBHOE
IPUPOJIOTIONB30BaHKE TIPU BHEIPEHUH yIpaBisieMoro TepmosiaepHoro cuaresa (YTC);

—  KJIAacCU(UIMPOBATH 3JIEMEHTapHbIE YACTHUIIbI, TOAPA3AEIsAs UX HA JIENITOHBI U aJIpOHBI;

—  OIUCHIBATh CTPYKTYPY aAPOHOB, LIBET U apOMaT KBApPKOB;

—  TPUBOJUTH NPUMEPHI ME30HOB, 'MIIEPOHOB, TTIIOOHOB.

IBosonus Beenennoi

IIpenmeTrHble pe3ynbTaThl OCBOCHUS TEMBI MI03BOJISIOT:

— J1aBaTh OMNpEJAETCHUs TOHATHNA: acTPOHOMUYECKHE CTPYKTYpHI, IIJIaHETHash CHUCTEMa, 3BeE3Ja,
3BE3/IHOE CKOIUIEHHE, TaJaKTHKH, CKOIUIEHHE U CBEPXCKOIJICHME TrajlakTUK, BceneHHas, Oenblii Kapiuk,
HEHTpOHHAs 3Be31a, YepHas Jiblpa, KpUTHUECKas TUIOTHOCTh BceneHHOH, peluKTOBOE W3NydeHHe, IPOTOH-
IIPO- TOHHBIN LUK, KOMETa, aCTEPOU ]I, IyJIbCap;

—  HMHTEpIPETUPOBATh pe3yNbTaThl HaOMOAeHUH Xa00a 0 pa30eraHuy rajlakTuk;

—  (¢opMynHupoBaTh 3aKOH Xab07a;

—  KJIacCU(UIMPOBATH OCHOBHBIE NEPUOIbI HBOJIOINH Beenennoii mocne bonbioro B3peiBa;

— TPEeACTaBIIATh NOCIE0BATENBHOCTh 00pPa30BaHuUs IEPBUUHOIO BellecTBa BO BeeneHHol;

—  OOBACHATH MPOLIECC IBOJIIOLIUY 3Be3[], 00pa3oBaHus 1 3BoMOIUN COTHEYHON CUCTEMBI;

— ¢ noMomuplo mMoaenun PpuamaHa MPeICTABIATh BO3MOXKHBIE CLEHApUHU HBOJOLUM BceneHHoON B
Oymymiem.

Buinycknux na y2myoneHHoM ypoeHe NOLYUUm 603MOICHOCHb HAYUUMbCAL:
*  nposepsamb  IKCNEPUMEHMATbHLIMU —CPEOCMEAMU  BblOGUHYMblE 2UNOME3bl, (QOPMYIUPYs  yeib
UCCe006aHUsl, HA OCHOBE 3HANUS OCHOBONONALAIOWUX (PUSUUECKUX 3AKOHOMEPHOCMEU U 3aKOHO8,
onucvleams U AHAIUSUPOBAMb  NOAYYEHHYIO 6  pe3yibmame NpOGeOeHHbIX — (DUIUUECKUX
IKCHepUMEHMo8 ungopmayuro, onpeoenames ee 00CMmo8epPHOCMb,
HNOHUMAMb U OOBACHAMb CUCEMHYIO C653b MeHCO) OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU.
npocCmpancmeo, epems, mamepus (6ewecmeso, none), O8ulCeHue, CUld, SHePusl;
pewams IKCnepuMenmanbHvle, KaueCmeeHHble U KONUYeCmeeHHble 3a0auu OMUMNUAOHO20 YPOBHS
CILONCHOCMU, UCHONb3YS pusuyecKue 3aKOHbl, d MAKdice YPaAGHeHUs, Ce:A3blearoujue PusuiecKue 8eIuyunbl;
AHATUUPOBANb SPAHUYbL NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8CeobWull Xxapakmep



@dyHOaAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCb UCHONIb308ANHUS YACMHBIX 3AKOHO8,

dopmynuposame u pewramsv HoO8ble 3a0ayl, 803HUKAIOUWUE 8 X00€ YUeOHO-UCCIe008ameNbCKol U
NPOEeKMHOU 0esimeNbHOCMU,

YCO8epuleHcmeo8ams NpuboOpsvl U Memoobl UCCIe008AHU 8 COOMEEeMCmEUl ¢ NOCMAGIeHHOU
3a0auetl;

UCNONbL306aMb  MEemoObl  MAMEMAMU4ecKko20 MOOEeIUPO8anus, 68 moM 4Yucie npocmeuuiue
cmamucmuyeckue Memoowvl 01 06pabomKU pe3yibmamos IKCnepumMenma.

ObecrieunTh JOCTHXKEHUE IIJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM 00pa3zoBaTelbHOMN
IpOrpaMMbl, CO3JaTh OCHOBY JUISI CaMOCTOSITEIIBHOTO YCHEIIHOTO YCBOCHHS OOYYalOIIUMHCS HOBBIX
3HaHWH, YMEHUH, BHUJOB U CIIOCOOOB JCATENHHOCTH JOJKEH CHCTEMHO-ICATEIbHOCTHBIM Tonxoa. B
COOTBETCTBHH C 3THM IOJXOJOM HMMEHHO aKTHBHOCTH OOYYAIOLIMXCS MPU3HACTCS OCHOBOWM JOCTHXKEHUS
pa3BUBAIOIIMX Lieei o0pa3oBaHMs — 3HAHMS HE NEPETAlOTCsl B TOTOBOM BHJIE, a TOOBIBAIOTCS YUAIlUMUCS
B IIPOLIECCE MTO3HABATEIBHOU JEATEIBHOCTH.

OnHUM U3 TIYTEH MOBBIIIIEHUS MOTHBAIUN U YPGEKTHBHOCTH YI€OHON JCSATEIHPHOCTH B CPEIHEH IIKOJIE
ABIISICTCA BKJIIOUEHHE YYalIUXCsAd B Y4eOHO-MCCIENOBATEIbCKYI0O M TPOEKTHYIO JEATEIbHOCTb, KOTOpas
UMeeT clieAyIolue 0COOCHHOCTH:

1) men W 3aJayd ATUX BHUJOB JACSATEIBHOCTH YYallMXCS OIPEACNSIOTCS Kak HMX JUYHOCTHBIMU
MOTHBaMH, TaK U COLIMAJIBHBIMU. JTO O3HAYaeT, YTO Takas AESITeIbHOCTh JNOJKHA OBITH HaIlpaBlieHa HE
TOJIKO Ha TIOBBIIIEHHE KOMIIETEHTHOCTH IMOJPOCTKOB B MPEIMETHOM 00JACTH OMpEeIeNeHHBIX Y4eOHBIX
OUCHUIUIMH, HE TOJIbKO Ha pa3BUTHE HUX CHOCOOHOCTEH, HO M Ha CO3JaHHME MPOAYKTa, HMEIOLIETO
3HAYUMOCTD VISl APYTHUX;

2) y4eOHO-HMCCIeIoBaTeNbCKasi U MPOEKTHas JesATENIbHOCTh JOJDKHA OBITh OpraHH30BaHa TaKUM
o0pa3oMm, YTOOBI ydYalluecsi CMOTJIHM pealu30BaThb CBOM IOTPEOHOCTH B OOIIEHWH CO 3HAYMMBIMH,
pedepeHTHBIMY TPYNIaMH OJTHOKIACCHUKOB, yuuTenel u T. 1. CTposi pa3iuyHOro poJa OTHOUIEHUS B X0/
LIEJICHAIIPABIICHHOM, TIOMCKOBOM, TBOPYECKOW M IPOLYKTUBHOW NEATEIBHOCTH, MOAPOCTKHU OBJIAJEBAIOT
HOpPMaMH B3aMMOOTHOUIEHUM C pa3HbIMH JIIOJbMU, YMEHHUSIMH MEPEXOJUTh OT OJHOTO BHJA OOIICHUS K
IpyromMy, NpUOOPETaIOT HABBIKM WHAMBHAYAIBHON CaMOCTOSTENLHOM pabOThl M COTPYIHUYECTBA B
KOJUIEKTHUBE;

3) opraHuzanus y4eOHO-MCCIIEOBATEIILCKUX U MPOEKTHBIX pPa0OT HIKOJBHUKOB OOECIIeYHBAET
COUYETaHME Pa3IMYHBIX BUJOB MMO3HABATENBHON JAEATEIBHOCTU. B 3THX BHAax NeATEIbHOCTH MOTYT OBIThH
BOCTpPeOOBaHbI MPAKTUUECKH JTIOObIE CITOCOOHOCTH MOAPOCTKOB, PEATM30BaHbl JUUHBIE IPUCTPACTHS K TOMY
WM UHOMY BHUY JAESTEIBHOCTH.

B pesynprare y4eOHO-MCCIIEAOBATENBCKOM W MPOCKTHOH JEATENBHOCTH  GbINYCKHUK — NOIVYUUM
npeocmasieHue:

0 GUIOCOPCKUX M METOA0JIOTUYECKUX OCHOBAaHHMAX HAyYHOW NESATEIHLHOCTH M HAYYHBIX METOJaX,
IIPUMEHSAEMBIX B UCCIIEN0BATEIBCKON U POEKTHOM AESITEIBHOCTH;

O TaKuX TMOHATHUSX, KaK KOHIEMNIHUs, Hay4dHas THUIIOTe3a, METOJ, SKCIIEPUMEHT, HaJEHKHOCTb
TUIOTE3bI, MOJEIb, METO cOOpa M METO/ aHaIN3a JaHHBIX;

O TOM, YeM OTJIMYAIOTCS WCCIEOBAHUS B TyMaHUTApHBIX OOJACTSAX OT HCCICNOBAaHUN B
€CTECTBEHHBIX HayKax;

00 MCTOpUU HAYKH;

0 HOBEWIMX pa3paboTkax B 00JIACTH HAYKHU U TEXHOJIOTHIA;

O TmpaBUJaX ¥ 3aKOHAX, PErYIMPYIOIIMX OTHOUICHWS B HAy4yHOH, HU300peTaTeNbCcKod U
HCCIIEIOBATENbCKOM 001acTAX AeATeIbHOCTH (MIATEHTHOE MPaBo, 3alliUTa aBTOPCKOTO Mpasa U T. 11.);

O JIeATeNHOCTH OpraHu3alliii, COOOIIECTB W CTPYKTYp, 3aMHTEPECOBAHHBIX B pE3yJIbTaTax
WCCIEA0BAHUN U NPEIOCTABIISIOIINX PECYPCHI JUIsl MPOBEACHUS HCCICHOBAaHUN M pean3aliu MPOEKTOB
(oHIBI, TOCYIAPCTBEHHBIE CTPYKTYPHI, KpayaAhaHIUHTOBbIE CTPYKTYPHI H T. 11.).

Buvinycknux cmoorcem:

pemars 3a7add, HAXOMSANIUECS Ha CTHIKE HECKOJNBKHX YYEOHBIX MUCHUIUIMNH (MEXKIPEIMETHBIC
3a/1a4un);

WCIOJIb30BaTh OCHOBHOW aJITOPUTM MCCIIEOBAHUS MPH PELUICHUH CBOMX y4eOHO-IO3HABATEIbHBIX
3a1a4;

UCIIOJIb30BaTh OCHOBHBIE MPHUHIMUIBI MPOEKTHOM MEATENBHOCTH MPU PEHICHHH CBOUX Y4eOHO-
MO3HABATEJIbHBIX 33/1a4 U 33/a4, BOSHUKAIOIIUX B KYJIbTYPHON U COLIMAIIBHON KU3HH;

HCIIOJB30BaTh 3JIEMEHTHl MAaTE€MaTUYECKOr0 MOJEIUPOBAHUS IPU PELICHUH HCCIEN0BATEIbCKUX



3ajau;

UCTIONIB30BATh  DJIEMEHTHl MAaTEMAaTHYeCKOrO aHajuu3a JUIl MHTEPIpETalid  pe3ylbTaToB,
MOJTyYEHHBIX B X0J1¢ Y4eOHO-HCCIIEI0BATEIBCKONW PAOOTHI.

C Touku 3peHusi (HOPMHUPOBAHHS YHHBEPCAIBHBIX YYEOHBIX NEWCTBHH B XOJI€¢ OCBOCHHS IPUHIUIIOB
y4eOHO-HMCCIIeJOBATENbCKON M MPOEKTHON ACATEIILHOCTH 8bINYCKHUK HAYYUMCAL:

(bopMyIHpOBaTh HAYYHYIO THIIOTE3Yy, CTABUThH II€Jb B paMKaxX HCCIICIOBAHUS U MPOSKTHPOBAHMS,
UCXO0/s U3 KyJbTYPHOH HOPMBI U COO0pa3ysCh C MpencTaBieHus MU 00 ob1ieM Oiare;

BOCCTAHABIMBATh KOHTEKCTHl W IIYTH Pa3BUTHSA TOTO MM WHOTO BHJAa HAYYHOH JESTEIbHOCTH,
OIIpeJIeIIsAisi MECTO CBOETO MCCIIEOBAHNUS TN MPOEKTA B OOIIEM KYJIbTYPHOM IIPOCTPAHCTBE;

OTCIIC)KMBATh W IMPHUHUMATh BO BHUMAaHWE TPEHIAbl W TEHACHIMH Pa3BUTHS DPA3IUYHBIX BHIOB
JeSTeTbHOCTH, B TOM YHUCIIC HAYYHBIX, YIUTHIBATH X MPHU IIOCTAHOBKE COOCTBEHHBIX LIENIEH;

OLICHMBATh PECYpCHl, B TOM YHCIE M HEMaTepHalbHbIC, TaKWe KaK BpeMs, HEOOXOIUMBIEC IS
JOCTHKEHUS TIOCTABIICHHOM L1eNH;

HAXOJHTh Pa3IMYHbIC HCTOYHUKH MaTePHAIBHBIX U HEMAaTEPHAIBHBIX PECYPCOB, PEIOCTABISIOIINX
CpeAcTBa Uil MPOBEACHUS UCCIICAOBAHUHN M pean3allii MPOEKTOB B PA3IUYHBIX 00JaCTAX AEATEIbHOCTH
YeJI0BeKa,

BCTYIaTh B KOMMYHHKAILIMIO C JEP)KATEeNSIMU PA3IMUHBIX THUIIOB PECYPCOB, TOYHO M OOBEKTHBHO
NpPEe3eHTYs] CBOM MPOEKT WM BO3MOMKHBIE DE3yJbTAaThl HCCICAOBAHUSA, C IENbl0  O0ecTIeueHHs
MIPOAYKTUBHOT'O B3aUMOBBITOJIHOTO COTPYAHUYECTBA;

CaMOCTOSITENIbHO M COBMECTHO C JPYTMMH aBTOpaMH pa3palaTblBaTh CHCTEMY HapamMeTpoB M
KpUTEPHEB OIEHKH 3(P(GEKTUBHOCTH M NPOAYKTUBHOCTH peaU3alMM MPOEKTa WM HCCICAOBAaHUS Ha
Ka)XJIOM 3Tare peain3aliy 1 10 3aBEPLICHUH PaOOTHI;

aJIeKBaTHO OLIGHUBATh PHUCKH pEANIM3allid TPOEKTa W TPOBEACHHUS HUCCIENOBaHHUS U
IpeaycMaTpUBaTh IIyTH MUHUMH3AIUU 3THX PHCKOB;

aJIeKBaTHO OIICHMBATh TIOCJIEACTBUS pEaIH3allMd CBOETO MpPOEKTa (M3MEHEHHs, KOTOphIe OH
MOBJICYET B JKU3HU APYTHX JIOJIEH, COOOIIECTR);

aJIeKBaTHO OLIGHUBATh JalibHEHIlee pPa3BUTHE CBOETO IMPOEKTa WM HCCIEAOBaHMS, BUAETh
BO3MO)KHBIE BAPHAHTHI IPIMEHEHNUS PE3yIbTaTOB.



COJAEPXAHUE KYPCA

Pu3uka B NO3HAHUM BelleCTBA, 10JIsl, IPOCTPAHCTBA U BPEeMEHH

®dusnka — GyHIaMEHTAIbHAS HayKa O Tpupoje. Hayunslid MmeTos1 mo3Hanus Mupa. B3auMocBs3b MexIy
(GU3MKON M APYrMMU €CTECTBEHHBIMU HayKamMH. MeTOoJbl HayYHOT'O HCCIIEOBAaHUS (DU3UYECKHUX SBICHUM.
[TorpentHocTn W3MepeHH (U3NYECKUX BEIWYMH. MOJETMpOBaHHWE SIBJICHUW M TPOILECCOB MPHUPOJIBI.
3aKOHOMEPHOCTb M CIy4alHOCTb. ['paHUIBI TPUMEHHUMOCTH (PU3MUECKOro 3aKoHa. DHU3NYECKUE TEOPUU U
MPUHIIMIT COOTBETCTBUS. Poib 1 MecTo (pu3MKU B OPMUPOBAHNN COBPEMEHHON HAay4YHOU KapTHHBI MUpPa, B
IIPAKTUYECKON AESITENbHOCTH IOAEH. Pu3suka u Kyiomypa.

Mexanuka

[Ipenmer m 3amauM KiIaccM4ecko MexaHUKU. KHHeMaTHdecKHe XapakTEpUCTUKH MEXaHHMYECKOIo
nBkeHud. Mogenu Ten W ABWKeHUH. OTHOCUTENIbHAs CKOPOCTh JIBMKEHUsI Teil. PaBHOMepHOe
NpSIMOJIMHENHOE JBHKEHHE. YCKOpeHue. lIpsMoiMHEWHOE IBHKEHHE C IIOCTOSHHBIM YCKOPEHUEM.
PaBHOmIEpemMenHOE mpsMonuHeliHoe ABmkeHne. CBoboaHoe mageHue Ten. OgHoMepHOe TBWIKEHUE B TOJIC
TSKECTH IIPU HAIMYUM HadalbHOM ckopocTu. bammmucruueckoe amxenune. Kunemaruka nepuoaudeckoro
nerkeHus. [loctynarenbHoe 1 BpanaTesbHOE JBUKEHHUE TBEPAOrO Tela.

[IpuHnun orHocurensHOCTH ['amunes. Ilpunnun cynepnosunuu cui. MHepruanbHas cucTeMa OTCYETa.
[Tepssiii 3akoH HetoTona. Bropoii 3akon Hetotona. Tpetuii 3akoH HetoToHa. ['paButanimonnas cumna. 3akoH
BceMupHoro taroreHus. Cuna Tspkectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cuna Tpenus. 3akoH
cyxoro Tpenus. [Ipumenenue 3akoHoB HproToHa. JIBUkKeHME Tenl B rpaBUTALMOHHOM moJie. KocMuueckue
ckopocTH. JIBM>keHHMEe HEOECHBIX Tel U HX HCKYCCTBEHHBIX CIYTHUKOB. f6neHus, Habaooaemvle 6
HeUHePYUAIbHbIX CUCEMAX omcyemad.

HNmnynbsc MaTepuaibHOW TOYKM M CUCTEMbI Tel. 3aKOH M3MEHEHHUS M COXpaHEHHs uMIyibca. Pabota
cunbl. [loreHumanbHass sHeprus. lloTeHuumanbHas SHeprus Tena MNP TPABUTALMOHHOM W YOPYTOM
B3aumMojeiicTBusaX. Kunernueckast sHeprus. MoImHOCTb. 3aKOH M3MEHEHUS M COXPAHEHUS] MEXaHMYECKON
SHEpruu. AOCOIOTHO HEYNPYTroe 1 a0COIIOTHO YIIPYToe CTOJIKHOBEHHUSI.

VYcnoBue paBHOBecUs U1l MOCTYNATENIBHOTO JBUKEHHS. YCIIOBUE PABHOBECHS Ul BpalllaTENIbHOIO
neukeHus. [lnmedo m MomeHT cunbl. LleHTp TsbkecTH (LEHTP Macc) CHCTEMBbl MaT€pHAIbHBIX TOYEK U
TBeporo Tena. PaBHoBecue ®KUAKOCTH U ra3a. JlaBnenue. Jeusicenue socuokocmetl u 2azo8.

Jlunamuka cBOOOAHBIX KoJieOaHWU. AMIUTMTYHA, Mepuoi, dactora, ¢asza kojedanuii. KonmebartenpHas
crcTeMa IoJ1 ACWCTBUEM BHEIIHHUX CUJI, HE 3aBUCSIIUX OT BpeMeHH. BoiHyk1eHHbIe KoneOanus. PeonaHc.

Pacnpoctpanenue BoiH B ynpyroi cpexae. Ilomepeunble M mpoaosibHbIE BOJHBL OTpake€HHWE BOJIH.
[lepuonnyeckue BOJHBI. DHeprust BoiHBL. CTos4Me BOJHBI. 3BYKOBbIE BONHBL. BricoTa 3Byka. Dddekt
JHomnepa. UaTepdepennus u audpaxius BoiaH. TemOp, TpOMKOCTh 3BYyKa.

MouJiexkyasipaas pu3nKa U TEpMOAUHAMUKA

[Ipeamer w®  3amaum  MoJekyispHo-kuHeTHdyeckoi  teopuun (MKT) w  tepMogmHamMukw.
OkcnepuMmenTanbHble nokazarenbcTtBa MKT. Crpoenne aroma. Macca atomoB. MomspHas Macca.
KonunuecTBo BemecTsa.

Mopnens uaeanpHOro rasza. Pacnpenenenne MojieKyn WI€albHOIO ra3a B IPOCTpaHcTBe. Pacnpenenenue
MOJICKYJI UJICaJIbHOTO Ta3a MO CKOpOCTsIM. AOCOJIOTHAs TemIeparypa Kak Mepa CpeIHEed KWHETHYECKOH
SHEPruM TEIJIOBOIO ABM)KEHMA dacTull BemiectBa. Illkamel Temmneparyp. JlaBieHue rasza. CBszp Mexny
JABJICHUEM M CpeJHEH KWHETHMYECKOW SHEPrueu IMOCTYNAaTeIbHOrO JBMKEHUS MOJIEKYJ HACAIBHOrO rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON Teopuu. 3akoH [lanbroHa. YpaBHeHue Knaneiipona—
Menneneesa. Mzomnpomneccsl. M3orepmudeckuii nmporecc. M306apHsbrit mponecc. Mi30xopHbIi miporiecc.

ArperatHble cocTtossHUs BenlectBa. Pa3oBbiil nepexon map — xuakocTs. Mcenapenue. KonpeHcanusi.
JlaBrieHre HachllieHHOro napa. BiaxkHnocts Bo3ayxa. Kunenue kuakoctu. Moaenb CTpOEHUS KUAKOCTEH.
IToBepxHocTHOE HaTspkeHHME. CmaumBanue. KannmigpHocts. Kpucrannuzanus U mniaBieHUE TBEPABIX TEIL.
CrpykTypa TBepabix Ten. Kpucramiueckas pemerka. MexaHnuecKkrue CBOMCTBa TBEPABIX TEJL.

Buytpennsist sueprus. Pabora u teruionepenava Kak crocoObl H3MEHEHHs BHyTpeHHel sHeprun. PaboTa
raza IpH pacIIMpeHHH W ckatud. Pabora rasa mpu wum3omporieccax. [lepBplii 3aKOH TEPMOJUHAMHKHU.
[IpuMeHeHHe MEepBOro 3aKOHAa TEPMOAMHAMHUKHU Ul HM30IpoIeccoB. AnmabatHelii mpouecc. TerioBsie
JBUTATENIN. BTOPOI 3aKOH TEPMOAMHAMUKH.

[IpeoOpazoBanuss sHepruu B TemiaoBbix MammHax. KIIJ TemmoBoit mammubl. Iuka  Kapho.
DKOJIOrH4ecKHe MPoOIeMbl TEIIOHEPTETUKH.



DJIeKTPOANHAMHUKA

[IpenMer m 3amayu SJAEKTPOJAMHAMUKHU. OJIEKTPUUECKOE B3aUMOJCHCTBHE. ODJIEKTPUUYECKUN 3apsjl.
KBanToBaHue 3apsaa. DnekTpu3anus Teld. 3aKOH COXPAaHEHHUs 3JIEKTPUUYEcKOoro 3apsiaa. 3akoH Kynona.
PaBHOBecue crarnueckux 3apsaoB. HanpsykeHHOCTh 3J€KTpOCTaTHYECKOro nosis. JIMHUM HanpsyKeHHOCTH
AMEKTPOCTATUUECKOTO MOJs. [IpUHIUI Cyneprno3uiuu MEKTPOCTATUYECKUX MOJIeH. DIEKTPOCTaTUYECKOe
ToJIe 3apsHDKCHHOM cephl U 3apsSKEHHOMN TIOCKOCTH.

PaGora cun oanekTpocrarnyeckoro mos. [loTeHIManm AIeKTpOCTaTHYecKOro mois. Pa3HocTh
MMOTEHIMANIOB. M3MepeHue pa3HOCTHM MOTEHLHMAIOB. DJIEKTPUYECKOE IOoJIE€ B BemlecTBe. J[MAJIEKTpUKu B
aleKTpocTaTuueckoM 1ose. [IpoBOAHMKM B 3JIEKTpOCTaTUYECKOM Tosie. Pacmpeznenenue 3apsiioB IO
MMOBEPXHOCTH MPOBOAHHUKA. DJIEKTPOEMKOCTh YEIMHEHHOI'O MPOBOJAHMKA M KOHAeHcaTtopa. CoenuHeHue
KOHJICHCATOPOB. JHEPTUsl 3JEKTPOCTaTHUeCKOro mojs. OO0beMHas IUIOTHOCTh JHEPTHH DIIEKTPOCTa-
THYECKOTO MOJIS.

Onektpuueckuii Tok. Cuna Toka. Mcrounuk Toka. VICTOUHMK TOKa B 3JIEKTPUUECKON LIEMH.
Onekrpoasuxymas cuia (DJC). 3akon Oma i ogHOpOAHOTO mNpoBoAHWKA (yuacTka memw). Co-
MPOTHUBJICHUE MPOBOJHUKA. 3aBUCUMOCTD Y/ACJIBHOIO COMTPOTUBIICHUS! TPOBOJHUKOB M MOJTYIPOBOJHUKOB OT
temnepaTypbl. CoelMHEHUs MPOBOJHUKOB. Pacuer compoTUBIEHUS 3JIEKTpUYECKUX 1eneil. 3akoH Oma miis
3aMKHYTOM 1enu. Pacder cuiibl TOKa M HANpsDKEHHS B AJIEKTPUYECKUX Liensx. M3mepeHue cuibl TOKa U
HanpspkeHus. TeruioBoe  nmelcTBHE  dlIeKTpuyeckoro Toka. 3akoH JLxoyns—IJlenuna. Ilepemaua
ANEKTPOIHEPTHH OT UCTOYHUKA K TOTPEOUTENI0. DIEKTPUIECKU TOK B METallIaX, PaCTBOPAaX M pacrljiaBax
3JIEKTPOJUTOB, MOJYIPOBOJHUKAX, ra3ax U BakyyMe. Ilnazma. Dnekrponus. [IpuMecHbIil MOTynpOBOIHUK
— COCTaBHas 4acTh 3JIeMEHTOB cxeM. [lomynpoBoauukoBsiid quoa. Tpanzuctop. CBEpXIPOBOAUMOCTbD.

MaruutHoe B3auMoAeHCcTBHE. MarHuTHOE MOJIE JIEKTPUUYECKOro TOKa. JIMHUM MarHUTHON WHIYKIIHH.
JleficTB€ MAarHUTHOTO MOJsI Ha MPOBOJHUK Cc TokoM. Cuina Amnepa. Pamka ¢ TOKOM B OJIHOPOJHOM
MarHuTHOM Tojie. JIecTBMEe MAarHUTHOTO MOJs HAa JABMXKYIIMECs 3apsbkeHHble yacTuibl. Cuna JlopeHiia.
Macc-criektporpad ¥ HHUKIOTPOH. [IpocTpaHCTBEHHBIC TPACKTOPHH 3apsDKEHHBIX YAaCTHUIl B MarHUTHOM
rosie. MarHuTHBIE JIOBYIIKH, PAIMALIMOHHBIE Nosica 3eMiu. B3anmonelicTBIE 3JIEKTPUYECKUX TOKOB.

Marnuthbii norok. 3/IC B NpoBOAHMKE, ABUXKYIIEMCS B MAarHUTHOM TIoJie. ODJEKTpOMarHuTHas
uHayKIus. CrocoOsl moaydeHusi HHAYKIHOHHOTO Toka. OnbiTel ['enpu. [IpaBuino Jlenma. CaMOUHIYKITHSI.
NHIyKTUBHOCTb. DHEPrUsi MArHUTHOTO MOJIA TOKa. MarHuTHoe 1noJje B Beuiectse. GeppoMarHeTu3M.

BekTopHble nuarpamMmel JUIsi ONMCAaHUs IIEPEMEHHBIX TOKOB M HampsbkeHuil. Pesuctop B menu
nepemMeHHoro Toka. KoHaeHcatop B Lenu mnepeMeHHOro Toka. KaTymika HMHIYKTHUBHOCTH B IEMU
nepeMeHHoro Toka. CBOOOJHBIE TapMOHMYECKHE JJIEKTPOMAarHuTHble KojeOaHHs B KoseOaTelIbHOM
KoHType. KonebarenbHbIi KOHTYp B LIEMM NEPEMEHHOTO ToKa. VIcroib30BaHME 3JIEKTPOMArHUTHOU
MHAYKIMH. DJIeMeHTapHas Teopus TpaHncopmaropa. ['eHeprupoBaHue MepeMEeHHOr0 JIEKTPUUYECKOTO TOKa.
[lepenaua s1eKTpO’HEPTUN HA PACCTOSHHUE.

ONeKTpOMarHuTHoe  moJjie.  BuxpeBoe  asnekrpuueckoe  moje.  DIEKTPOMarHUTHBIE — BOJIHBI.
PacnipocTpanenue 537€KTPOMAarHUTHBIX BOJH. ODHEPrusi, MEPEHOCHMMAas BJIEKTPOMArHUTHBIMU BOJHAMHU.
JlaBiieHWE U UMITYJIbC 3JIEKTPOMAarHUTHBIX BOJIH. CHIEKTpP 3JIEKTPOMArHuTHBIX BOJH. Paano- 1 CBY-BosiHbI B
cpencrBax cBsi3u. [IpUHIUIIBI paIluOCBA3U U TEIEBUICHHUS.

I'eomerpuyeckas ontuka. [Ipunnun I'toiirenca. [IpsMonuHeitHOe pacipoCTpaHEHUE CBETA B OJTHOPOAHOM
cpene. 3akoHBI OTpaxeHUss M TmperomiieHus cBera. llomHoe BHyTpeHHee oTpaxeHue. Iloctpoenue
n300pakeHUI 1 Xo/aa Jyded mpu npejaomiiennn cBera. JImazpl. Cobuparomue auH3b1. M300paxkenne mpe-
MeTa B cobuparoniei nun3e. ®@opMyna TOHKON coOuparomieii nuH3bl. PaccenBaromue qun3bl. M300paxenue
IpeAMeTa B pacceuBaroliei JinH3e. QOKyCHOE pacCTOSIHUE M ONTHUYECKas CHJla CUCTEMbI U3 JIBYX JIMH3.
UYenoBedeckuii 11a3 Kak onTuyeckas cuctema. OnTudeckue mpuoophl.

BonnoBsie cBoiicTBa cBeta. CrkopocTh cBeta. UHTEepdepeHius BoyH. B3anMmHoe ycunenue u ociadieHue
BOJIH B npocTpaHcTse. UHTepdepenius cBeta. Audpakuus ceera. Audpakinuonnas pemerka. ucnepcus
cera. [IpakTrueckoe npuMeHEeHNe AMEKTPOMATHUTHBIX U3TyYEHUH.

OCHOBBI cTIENUAIBLHON TEOPHUH OTHOCUTEIBLHOCTH

NHBapuaHTHOCTL MOAYJISL CKOpOCTH cBeTta B BakyyMe. IlocTynmarbl cnenMajbHONM — TEOpHH
OTHOCUTENBHOCTU. OTHOCUTEIBHOCTh BPEMEHH. 3aMeJIeHue BPEeMEHU. PelITUBUCTCKUIM 3aKOH CIOKEHHS
CKOPOCTEH. DHEPTHUs U UMITYJIHC CBOOOIHOM YacTUIIbl. B3aMOCBSI3b SHEPTUU U MACChl. DHEPTHUS TTOKOSI.

KBanToBas pusuka. ®u3uka aToMa 4 aTOMHOI0 /Ipa
[Ipeamer u 33124 KBAHTOBOW (PUBUKU.
TenoBoe n3nyuenue. Pacnpesnenenue sHepruu B CrieKTpe adCOMOTHO YEPHOTO TeNa.



l'mmoreza M. Ilnanka o kBanTax. ®Dotorddexr. Ombitel A. I'. CromeroBa, 3akoHBI (GoTOd(deKTa.
VYpasuenue A. DitHmTeHa 115 hoTodddekra.

®oron. Omnertel I1. H. JIebenera u C. U. BaBunosa. ['unoresa ne bpoiiss 0 BOJIHOBBIX CBOMCTBAaX YaCTHIL.
Kopniyckynsipao-BonmHOBOM — ayanusMm. Judpakmus osmaektpoHoB. [laBnenue cBera. CooTHoIeHUe
HeornpeneneHHocrei ['eiizendepra.

Mopaenu crtpoeHuss aroma. Teopus aroma Boaopoaa. llorsomeHue W HU3Iy4eHUE CBETa aTOMOM.
OObsicHeHHE NTUHENYaTOro CHeKTpa BOJIOPOJAa Ha OCHOBE KBAaHTOBBIX MocTynaToB bopa. CroHTaHHOE M
BBIHYKJICHHOE U3JIy4eHHe cBeTa. JIa3epsl.

CoctaB u crpoeHue aTroMHOro snapa. Mszorombl. Snepubie cumbl. JlegeKT Maccbl. DHEprus CBS3U
HYKJIOHOB B sjape. EcrecTBeHHas paguoOakTUBHOCTb. 3aKOH pPAaJMOAaKTHBHOrO pacnaga. VMckyccrBeHHas
PaINOaKTUBHOCTD. SIIepHBIC PeaKlUu, peakuu JejieHus U cuHTe3a. Llennasa peakuus nenenus ypana. Mc-
MOJBb30BAHUE DHEPrUU AeNeHus snuep. SnepHas sHepreTuka. TepmosiAepHBI cUHTE3. SaepHOe OpyKue.
buonornueckoe necTBre paiMOAKTUBHBIX U3TyYCHUN.

Knaccudukanus snemenTapHbix yactull. Jlentons! kak ¢pyHnaMmeHTanbHble yactuibl. Kinaccudukanus u
CTPYKTypa aIpoHOB. B3saumonelcrBue kBapkoB. DyHIaMEHTalIbHbIE B3aUMOJICUCTBUSA. Y CKOPUTEIU
3JIEMEHTAPHBIX YACTHII.

JBosonust Beesiennon

[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 0OBACHEHUS IPUPOJIbI KOCMUYECKUX 0OBEKTOB.

OOpa3oBaHue acTpoHOMUYECKUX CTPYKTyp. ConmHeuHas cuctema. 3Be3[bl U UCTOYHUKU HMX DHEPTHUU.
Knaccudukanms 38e371. DBoIOIUS 3B€3/1 U ABOTIOIUS COTHEYHOM CUCTEMBI.

lanakTtuka. Jpyrue ranaktuku. Ctpykrypa Beenennoil, ee pacmupenue. Pa3Oeranue rajakTvk. 3aKOH
Xab06ma. Kocmonornueckass mojnens paHHei Bceenennoin. Dpa wusmydenus. HykimeocuHTes B paHHEH
Bcenennoii. [IpocTpancTBeHHO-BpeMeHHbIE MaciiTaObl Habmogaemon BceenenHoi. Opranudeckast XKU3Hb
BO Bcenennoii. TemHast Matepusi 1 TEMHAsi SHEPTUSL.

JlabopaTopHbie padoThI

[Ipsambie n3mepeHus

1. V3MepeHue cui TMHAMOMETPOM B MEXaHUKE.

2. Hamepenue DJIC nctoyHUKa TOKA.

KocBeHHbIe n3mepenus
W3mepenue yckopeHust CBOOOJHOTO MaeHUSI.

N3mepenue kodppuirienTa TpeHUs CKOIbKEHUS.

N3MepeHne yienbHON TEMI0EMKOCTH BEIIECTBA.

N3mepenue 31eKTpoeMKOCTH KOHAEHCATOpa.

N3mepenne BHYTPEHHETO CONPOTUBIIEHUS UCTOYHHUKA TOKA.

N3mepenne nokazaresns MpeoMIIEHUs CTEKIIA.

W3mepenue 1MHBI CBETOBOW BOJIHBI C MOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.
Ha6moz[eHHe SIBJICHUUN

1. HaGmronenue nnrepdepentinu u qudpakiuu CBETa.

2. HabmoneHue nuHEHYaTOro M CIUIOMIHOTO CIIEKTPOB MCITYCKAHHMSL.

HUccnenosanus

N3ydenne nBuxkeHMs Tena, OPOIICHHOTO TOPHU30HTAIBHO.

N3yuenne n30TepMrUyECcKOro npoecca B rase.

N3ydyeHne KanuUTSIPHBIX SBICHUH, 00YCIIOBICHHBIX TOBEPXHOCTHBIM HATSKEHUEM JKHIKOCTH.
HccnenoBanue cMEIaHHOTO COEIMHEHHUSI IPOBOHUKOB.

N3ydenue 3akoHa OMa i1 IOJIHOM LIETIN.

N3ydenue siBieHUS 3JIEKTPOMATHUTHON UHIYKIIMH.

N3ydenne B3anMOICHCTBUS YaCTHUIL U sIIEPHBIX peakiuii (o ¢otorpadusm).
HpOBepKa TUIIOTE3

1. JIBmxxkeHHe Tena Mo OKPY>KHOCTHU IO IEUCTBUEM CHJI TSDKECTU U YIPYTOCTH.

2. IIpoBepka 3aK0HA COXpPAHEHUS PHEPTUU IIPU AEUCTBUU CUII TSIKECTU U YIIPYTOCTH.

N oot W

N ook W=



Tabanua TeMaTH4YeCKOro pacnpeneaeHus Kojaudecta yacos (340uaca)

Ne | Pazoenwvi, memol Konuuecmeo uacos
n/n 10 xnacc 11 xknacc
1. ®du3uKa B MO3HAHUM BellecTBa, MOJIsl, By
NMPOCTPAHCTBA U BpeMEHH
2. | MexaHuka (76 1) (26 u)
Kunemamuxa mamepuaivHoii mouxku
3. Junamuka mamepuanvhoii mouxku (16 u)
4. 3axouwvl coxpanenus (15 u)
5. Junamuka nepuoouueckozo 08uxcenus (7w
6. Cmamuxka (5u
7. Penamueucmckas mexanuxka (7w
8. | Moaekynsipuas ¢puzuka (524) (44)
Monekynapras cmpykmypa eewjecmaa
9. | MonexkynapHo-KuHemuueckas meopus uoeaibHo2o 2a3a (154)
10. | Tepmoounamuka (11 u)
11. Kuokocmu u nap 8u)
12. Teepooe meno (5u)
13. Mexanuueckue 60nbl. AKycmuka u

14. | DnexrpocraTuka (27 1)

Cunvl 21eKMPOMAZHUMHO20 63AUMOOCHCH U (11 u)
HENnOOBUNCHBIX 3aPA008
15. | DHepzus 3n1eKmpomMazHUmMHO20 83aUMOOCTICIEU (16 )
HENOOBUICHBIX 3aPs008
16. | DnexkTponmHamMuka (594) (21 u)
Hocmoannwtii 31eKkmpuydeckuil mokK
17. | Maznumnoe none (13 )
18. | Dnekmpomaznemusm (13 u)
19. | llenu nepemennozo moka (12u)
20. | DaekTpoMarHuTHoe u3iaydenne (43 4) (74)

H3nyuenue u npuem 31eKmpomazHUNHBIX 60JIH
paouo- u CB4-ouanazona

21. | I'eomempuueckas onmuxa (17 u)

22. | Bonnoewie ceoticmea ceema (8u

23. | Keanmosas meopus 31eKmpomMazHuUmMHO20 U3J1y4eHus (11 u)
u genecmea

24. | ®u3znka BeICOKUX IHepruii (16 1) (10 4)
Duzuka amomnozo a0pa

25. | Dnemenmapusie wacmuusl (6u)

26. | DnemeHTbl acTpodpusnku (8 u) (8u)
Deonrwuus Beenennoi

27. | O6o6maoniee mosropenue (29 ) (16u)
10 knacc

28. | 11 knacc (13u)

29. | Pe3epB BpeMeHH (129) (15 4)

HUrToro 170 170




TEMATHUYECKOE IINTAHUPOBAHUE

10 kaace
No CO)]ep)[(aH[/Ie KouJ. YHuBepcaibHble YueOHbIe JeicTBUs OCHOBHBIE
(pa3aeJ, Tema) 4acoB YYA . HarpaBJIeHUs
OcHoBHbIE BU/IbI Y4eOHOM 1eATeJTbHOCTH o
BOCIIUTATCIIbHON
ACATCIIbHOCTU
®du3nKa B MO3HAHUT (B — Habmionate 1 onuckIBaTh pusnieckne I'pasicoanckoe
BeIecTBa, MoJis, ABIICHHA, socnumanue;
— MEPEBOJIUTh 3HAUCHUSI BEJIMUMH U3 OJHUX
NMPOCTPAHCTBA U , Ilampuomuueckoe
€JMHULL B IPYTHUE;
BpeMeEHM — CHCTEeMATH3HPOBATH HH(YOPMALMIO 1 socnumanue u
I. | Yro uzyuaer pusuka 1 TIPE/ICTABIATE €€ B BUJIE TaOIHIIb; ¢opmuposarue
— TpenajaraTh MOJIETHU SBIICHUA; poccugcxog
2. du3znyecKue MOJEIH. 1 — OOBSICHATH pa3IHIHBIC § UOeHMUYHOCTU
Unest aToMu3Ma (yHIaMeHTaIbHBIC B3aUMOICHCTBUS;
— CpaBHUBATh UHTEHCUBHOCTh U PaaNycC
JEHCTBUS B3aUMOIEHCTBUI
3. | dynaaMeHTaIbHbBIC 1
B3aUMOJICVCTBHUS
MexaHunka (76 v)
Kunemamuxa (26 u) — OnuCHIBATE XapaKTep ABIKEHM B Ilennocmu nayunozo
. . 3aBHCHMOCTH OT BBIOPAHHOM CHCTEMBI OTCUETA,; .
MamepuanbHou mouxku — MPUMEHATh MOJIENIb MaTEPUAILHOM TOUKHU K NO3HAHUA,
4. TpaeKTOpI/IH. 1 peanbHBIM JABMKYIIUMCS 00BEKTaM; Aaanmalﬂlﬂ
— OPEACTABIATh MEXaHUYECKOC NBUKCHUE 06yqa}0u/;e20cﬂ K
5. 3aK0H IBUXKECHUSA 1 YPaBHEHHUSIMH 3aBUCHMOCTH KOOP/IHHAT OT
BpeMeHT; USMEHAIOUUMCA
6. HepeMemeHHe 1 — CHCTeMaTH3HPOBAaTh 3HAHUS O (HU3NIECKOU ycioesusim
BEIIMYHHE: IEPEMEICHNUE, MTHOBEHHAS! CKOPOCTb, Y
7. | IlyTh M mepeMeIeHue 1 e P coyuarorou u
YyeRopenue; NPUPOOHOIL cpeobl;
8. CKOpOCTB. 1 — CHCTEMaTH3UPOBATh 3HAHUS O pup P ’
XapaKTepPUCTUKAX PAaBHOMEPHOI'O JIBUKEHUS QDuzuueckoe
MaTepHaHLHOﬁ TOYKH IO OKPYKHOCTH, cOCNUMAaHUe u
9. 1 — CpaBHHBATH ITyTh U MIEPEMEIICHHE TENa;
MrHOBEHHaACKOPOCTE — BBIYHUCIISTh: CPEIIHIOK CKOPOCTh U CPEIHIOK0 popmuposanue
CKOPOCTh HEPABHOMEPHOT'O JIBUKCHHUS Kynomypbol 300p06b}1,‘
AHAJIUTHYECKH U TPA(QHIECKH, YCKOPEHHE Tela; Tpyoosoe
10. | OTHOCHTENBHAS 1 MyTh, TIEpEMEIIeHHE U CKOPOCTh TIPH COCTUMAHIE 1L
CKOPOCTb ABUIKCHUS TCJI PaBHOIEPEMEHHOM NPAMOJIMHEIHOM
0 JBIKESHHM; npogeccuonanvrHoe
1 1 PaBHOMepHoe — ONPENCIIATH: NEPEMEIICHUEC 110 rpa(bmcy caMoonpe()eﬂeHue_
MPSIMOJIMHENHOE 3aBHCHMOCTH CKOPOCTH JIBIKEHHSI OT BPEMEHH,
IBIKEHUE YyCKOpeHHe
Tena mo rpaduKy 3aBUCUMOCTH CKOPOCTH
12. | I'paduk paBHOMEPHOTO 1 PaBHOIIEPEMEHHOI'O JIBUJKEHHS OT BPEMEHH;
HpHMOHHHeﬁHOFO KOOP/IMHATHI, TPOHICHHBIH TyTh, CKOPOCTh U
YCKOPCHUE TCJIa 10 YPABHCHUAM 3aBUCUMOCTHU
JABUXKCHU S o
KOOPIMHAT U MPOEKIHH CKOPOCTH U YCKOPEHHS
13. | Yckopenue 1 OT BpeMeHU;
14. | TIpsimonuHeiizoe 1 — CTPOWTbH M aHAIM3UPOBATH TpaduKn
3aBHCHMOCTH: KOOPAMNHATHI Tea U MPOCKINH
ABWKCHUE C CKOPOCTH OT BPEMEHU
IIOCTOAHHBIM [P PAaBHOMEPHOM JIBUKEHHUU; CKOPOCTHU U
YCKOpEHHEM YCKOPEHHS OT BPEMEHU ITPU NPSAMOTUHENHOM
1 PaBHOYCKOPEHHOM U PaBHO3aMeUICHHOM
15. | PaBHOMEpHOE JBHKCHHI,
NPSAMOJIMHEHHOE — KIaCCUMHUIMPOBATH CBOOOIHOE MTaIeHHE TEI
JBIKEHHE. KakK YaCTHBIH CIIydail paBHOYCKOPEHHOTO
JIBIDKCHUSE;
16. | Coboanoe nagenue Ten | | — pewarh rpaduUECKUE 3a/1a4u;
17. | Pemenue 3agad: 1 — aHAIM3UPOBATh B3aUMOCBS3b MEPHOTMUECKUX
BIDKCHHIA: BPAIIATEIBHOTO M KOJICOATEIbHOTO;
CBOOO/IHOE TIaICHIE A patll :
— Ha0J10/1aTh CBOOOAHOE MaJCHUE TET;
18. | JlaGoparopHas pabora Nel | 1

H3MepeHne yCKOpeHUst

— U3MEPATH: CKOPOCTb PABHOMEPHOTI'O
JABWIKCHUS, YCKOPECHUE ITPU CB060HHOM naacHun




CcBOOOJIHOIO IaJICHHS

19.

I'paduueckoe
IpeCTaBICHNE
PaBHONIEPEMEHHOTO
JBHIKCHUS

20.

OnHoOMepHOE IBIDKCHHE B
TOJIE TSKECTH

NP HATMYUHN HAaYaITbHOM
CKOPOCTH

21.

Pemenue 3agayu:
KUHEMAaTHKa

22.

bamnuctnueckoe
NIBIDKECHUE

23.

bammictuueckoe
JBIKEHUE B aTMOochepe

24.

JlabopaTopHas padora Ne

2 «M3yueHue
JIBIDKEHUS Tela,

OpOIIIEHHOTO
TOPU30HTAILHOY.

25.

Kunemaruka
MIePUOTUIECKOTO
IBUKEHUSA

26.

KonebarenpHoe
JBUKCHHUEC
MaTepHaIbHON TOYKU

27.

Pemenue 3agayu:
MEPUOINYECKOE
JIBUKECHUE

28.

Koumponvnas paboma
Ne] Kunemamuka
MamepuanrbHoU Mmoyku

29.

AHnanuz konmponvHot
pabomwl Nol

MNunamuxa
MamepuanbHoil MoYKu

(16 u)

(paBHOYCKOPEHHOM JIBIIKCHUH);

— HaOJII0aTh U MPEJICTABILITH IPadUueCKu
0aITMCTUYECKYIO TPACKTOPHIO;

— BBIYHCISITH OTHOCUTEIIBHYIO U a0COIIOTHYIO
MOTPEITHOCTh U3MEPEHUS HAYaIbHON CKOPOCTH
JIBUOKEHUS;

— Ha0JII0IaTh, U3MEPSATH H 0000IaTh B
[poIecce IKCIIEPUMEHTAIBHON JIESTEIIBHOCTH;
— TIPEJICTABIATH PE3YJIbTAThI U3MEPEHUN B BUJIC
TaOJIHIL;

— yKa3bIBaTh IPAHHUIII TIPUMEHUMOCTH
(PU3UYECKHUX 3aKOHOB;

— MPUMEHSTDH 3HAHHS K PELICHHIO 33124

30.

[TpuaIMn
OTHOCHUTEIBHOCTH
T'annnes

31.

IlepBbiit 3akoH HbroToHa

32.

Bropoii 3akoH Herorona

33.

Tpernii 3akoH HetoToHa

34.

Pemmenue 3amay: 3aK0HBI
Hrrorona

35.

I'paBuTanmonHas cuia.
3aKOH BCEMHPHOTO
TATOTEHUS

36.

Cuia TsDKeCcTu

37.

Pemenue 3amau: cuiia

— Halumronats siBIICHUE HHEPIIUH;

— KJIacCH(HUIUPOBATH CUCTEMBI OTCYETA MO UX
MpU3HAKaM;

— (G opMyIUPOBATH MPHHIUIT WHEPIIAH, TTPUHIIHTT
OTHOCHUTENLHOCTH [ anunes;

— OOBSCHSATH: ICMOHCTPALIMOHHBIE
9KCIIEPUMEHTBHI, TOATBEPIKAAIOIINE 3aKOH
MHEPUNH; IPUHIHI ASHCTBUS KPYTUIBHBIX
BECOB; MEXaHNU3M BO3HUKHOBEHHUS CHITBI
YIPYTOCTH € IOMOIIBIO MEXaHUYECKOH MOJIeNTH
KpHUCTaJlIa;

— YCTaHaBJIMBATh CBS3b YCKOPEHUs Teja ¢
JIEHCTBYIOLIEH HA HETO CUIION;

— BBIUYUCIIATh YCKOPEHHE Tela, IeHCTBYIOLIYIO
Ha HEro CUIIy M Maccy Teljla Ha OCHOBE BTOPOTO
3aKOHa

HeroToHa,

— CpaBHMBATB: CHJIbI ICHCTBUS U
MIPOTHBOJICHCTBUS, YCKOPEHHUE CBOOOTHOTO
rmajieHus Ha TutaHeTax COTHEYHOW CUCTEMBI,
CUITY TSKECTH U BEC Te€Ja, CUIIy TPEHUS

KaueHUsI U CUITy TPEHUS CKOJIbKEHMS;

— onMchIBaTh ONbIT KaBenaumia no u3sMepeHuto
rPaBUTALMOHHON TOCTOSIHHOM;

— CHUCTEMAaTHU3HUPOBAThH 3HAHUSI O HEBECOMOCTH U

Llennocmu nayunoeo
NO3HAHUS,
Aoanmayus
obyuarowe2ocs K
UBMEHAIOWUMCS
VCL08UAM
COYUANLHOU U
npUpPOOHOU cpeobl;
Qusuueckoe
socnumatue u
Gopmuposarue
KYIbmypbl 300P08bSI;
Tpyoosoe
socnumatue u
npogeccuonanvroe
camoonpeoenenue.




neperpysKkax;
— JKCIIEPUMEHTAIFHO H3y4aTh TPETHH 3aKOH
HbroToHa;

— HCCIe0BaTh 3aBUCHMOCTD CHIIBI TPEHHS
CKOJIBXKEHHSI OT TUIOIIAAN COMTPUKOCHOBEHHS TE
¥ CHJIBI HOPMAJIbHOTO JIaBJICHHS;

— U3MEpSATh ABYMsI crioco0aMu K03 GUIAEHT
TPEHHUsI ISPEBSIHHOTO OpycKa 110 AePEeBSIHHOMN
JIMHENKE;

— TIPOBEPSITH CIPABEIUBOCTE BTOPOTO 3aKOHA
HproToHa A71s1 ABMKEHNUS Tea MO OKPYKHOCTH;
— OIIEHHMBATh MOTPEITHOCTh KOCBEHHBIX
HU3MEPEHUN CHJIBL;

— MPEACTABIATH PE3yIbTaThl H3MEPEHNUS B BH/IE
Ta0IMII;

— HaOII0aTh, U3MEPSITH U 0000IIaTh B
nporecce

9KCIIEPUMEHTAILHON JICSITENIbHOCTH;

— MPUMEHSTH TOMYYEHHBIC 3HAHNS K PEIICHNIO
3amad

TSDKECTHU

38. | Cuna ynpyroctu. Bec 1
Tela.

39. | Cuna Tpenus 1

40. | Pemrenue 3agqa4: CUJIbI 1

41. | JlabopaTopHas pabota 1
Ne 3«H3mepenne
K023 (OHIIMEHTA TPESHHS
CKOJIE)KCHUSY.

42. | [IpuMeHeHe 3aKOHOB 1
HsroTona

43. | JlabopaTopHas pabora Ne | |
4 «JIBYOKCHHEC
TeJIa IO OKPYKHOCTH IO
JENCTBUEM CHUJI TSXKECTHU
W YIPYTOCTHY.

44. | KoumponvHnas paboma 1
No 2
«Hunamuxa
MaAmepuaibHoOU MOYKU».

45. | Ananuz KoHmpovLHOU 1
pabomwl No2
3axonwvl coxpanenus (15 u)

46. | Umnynbsc MaTepuanbHoit | |
TOYKH.

47. | 3aKOH COXpaHCHHUS 1
UMITyJIbCa

48. | Pewrenue 3agau: 1
Nmmysnse

49. | PaboTa cHIbI 1

50. | Pemenue 3agau: Pabora | !

51. | IloreHuuansHas 1
SHEprusl.

52. | [loTeHuanpHast SHEPTUS
TeNa npu !
TPaBUTAIMOHHOM H
yupyrom
B3aHMOJICHCTBHAX

53. | Kunernueckas SHeprust 1

54. | Pemenue 3amau: 1
DHeprus

55. | MOIIHOCTH 1

56. | 3akOH cOXpaHEHHs 1
MCXaHNYCCKON DOHEPTHUU

57. | Pemenwne 3aga4: 3aK0H 1
COXPAaHCHUA

58. | AGCOIIOTHO HEYIIPyTroe
CTOJIKHOBEHUS 1

59. | AGcomoTHO yrpyroe 1
CTOJIKHOBCHMU S

60. | Pemenwne 3amay: 1

B3aHMOﬂeﬁCTBHG

— CucTeMaTH3UpOBaTh 3HAHUS 0 (HU3HIECKOI
BEJIMYHMHE: UMITYJIbC CHJIBL, UMITYJIEC TEJIa,
MOTEHIMATbHAS

SHEprHsl, KHHeTHIecKast YHeprus, padora,
MOIIHOCTb;

— NPUMEHSTh MOJIENb 3aMKHYTON CUCTEMBI K
peanbHBIM CHCTEMAM;

— (opMyTHpOBaTh 3aKOH COXPaHEHUS
HMITYJIbCa, 3aKOH COXPAHEHUsI YHEPTHH;

— OOBSICHSTH NIPUHINIT PEAKTUBHOTO JIBIDKCHUS;
— OIIeHHWBATh ycrexu Poccun B 0cBOGHNHN
KocMoca 1

CO3JJaHUY PaKETHOH TEXHUKH;

— BBIYHCIATE: 110 rpaduKy paboTy CUIbl, paboTy
CHJI TSDKECTH U YIIPYTOCTH, MOITHOCTB;

— NPHUMEHSTh: MOJIENb KOHCEPBATHBHOM
CHCTEMBI K

peaNbHBIM CHCTEMaM IIpU 00CYKIeHUN
BO3MOJKHOCTH PUMEHEHHS 3aKOHA COXPAHCHUS
MeXaHU4YeCKOH

9HEPI'HH; 3aKOHBI COXPAHEHUS UMITyJIbca ISt
onucaHus a0COMOTHO HEYNIPYTOTo U a0COMIOTHO
YIpyroro

ynapa,

— U3MepATH PadOTy CHIIBI,

— NPHUMEHSTH TIO0JyISHHBIC 3HAHUS K PEIICHUIO
3a1a4y

Llennocmu nayunoeo
NO3HAHUS,
Aoanmayus
obyuarowe20cs K
UBMEHAIOWUMCS
VCL08UAM
COYUANLHOU U
npUpoOHol cpeovl;
Qusuueckoe
socnumatue u
Gopmuposarue
KYIbmypbl 300P08bSI;
Tpyoosoe
socnumatue u
npogheccuonanvroe
camoonpeoenetue.




,ZIMHaMMKa (7 q) — CucTeMaTu3upoOBaTh TOCTHIKESHUS Ueyyocmu HAY4HO20
nepuoouuecKozo KOCMITHECKOM NO3HAHUA,
0 TeXHUKHU U Hayku Poccum; Adanmauus
guorcenu — 00BACHATH IIpoLecc Koebanui Y
MasTHUKA; obyuarowe2ocs K
1
61. | emkenne Ten B — aHAJIM3UPOBATL: YCJIOBUS BOSHUKHOBCHUS | USMEHANOUWUMCA
PaBUTAlIMIOHHOM gone CBOGO/IHBIX KOIEGaHUii MATEMATHYECKOTO U | YCAOBUIM
62. | JJaboparopHas pabora No5 | | . .
HDOBIZDKaD%KOEa pr)i(61/lHHOFO MasiTHUKOB; IIPOIIECC coyuanbHoll u
KoJieOaHusl MPYKUHHOTO MasiTHUKA .
COXPAHCHUA SHCPIUH IIPU C TOYKH 3p€HIf/I}5/1 COXpPAaHCHUS U npup 00HOU p e()bl,‘
SHCTBUY CUJ TSDKECTU U HPEBpAIICHNS SHCPTHH; Dusuueckoe
a PeBp p
YIIPYTOCTH — BBIYHCIIATE MAKCUMAJIbHYIO CKOPOCTh socnumaHue u
63. | InHaMHUKa CBOOOTHBIX 1 ;gi;g:é‘gg‘:;:iﬁm COXpaHCHI popmuposarue
KoneGanuii — Ky16mypol 300p06bA;
— HaOJIOIaTh U aHATU3UPOBATH Pa3HBIC
64. | KonebarenpHas cucreMa 1 BHUBI KOJEOAHMI; prdoeoe
MoJ1 e CTBUEM BHEITHUX — NPOTHO3MPOBATH BO3MOXKHBIE CBOGOIHBIE | BOCHUMAHUE U
CHJI, HE 3aBUCAIINX OT KoJIeOaHHsI OJTHOTO 31 TOI'O K¢ MasTHHKA B npod)eccuOHanbﬁoe
BpeMeHI/I Ccpcaax € pa3jIMIHOU IJIOTHOCTBIO, caMoonpe()eﬂeHue_
3 I BO3MOKHBIE BBIHYKJIEHHBIEC KOJIeOaHuUs
- | BeiHyXKIeHHBIC OJIHOTO M TOTO K€ MasTHUKA B CPE/Iax C
KoseOaHus Pa3IMYHON MIIOTHOCTBIO;
66. | Pe3zonanc 1 — CpaBHHUBATh CBOOOIHBIC M BHIHYKICHHBIC
67. | Konmponvnas paboma 1 KOJICOAHUS TI0 X XapaKTePUCTUKAM;
Ao 3¢3 — OIIMCHIBATH SIBIICHUE PE30HAHCA;
¢ J(IAKOHb — MPEICTaBIATh TpapUUCCKU Pe30OHAHCHBIC
COXPAHEHUA). KPHBEIC;
— M3MEPATH TOJIHYIO DHEPTHIO TPY3a,
KOJIEOIIONIEerocs: Ha MPYKUHE;
— Habmo1aTh U 00001aTh B MpoIecce
AKCIIEPUMEHTATLHON eI TeIbHOCTH;
— MPUMEHSTH 3aKOHbI COXPAHEHUS K
pPELICHHUIO 3a/1a4
Cmamuka (5u) Llennocmu nayunozo
NO3HAHUA,
68. | YcioBue paBHOBeECHS 1 — OmnpenensaTs TUI ABMKEHUS TBEPIOTO TENa; Adanmauuﬂ
IS TOCTYIIATEILEOTO — (OpMYIIUPOBATH YCIIOBHE CTATHYCCKOTO
A ya PaBHOBECHS JUISl OCTYNATENBHOTO IBUKEHHUS, 06y uarnuwecocs K
ABYKCHUS JUTSL BPAIIaTeIIbHOTO JIBIDKCHUS; UBMEHSIOUUMCSL
69 yCHOBHe paBHOBeCI/Iﬂ l — U3MEPSTH IMOJIOKECHUEC LICHTPA TAKECTU TCIIL; CIOBUSIM
— BBIYHUCJIAITH KOOPAWHATBI HEHTPA Macc y o
JUTsl BpaIllaTeIbHOT O T — COYUATLHOU U
JBUIKCHU — MPHUMEHSTH TTOJYYSHHBIC 3HAHUS K PEIICHUIO npupO()Hoﬁ cpe()bz,‘
70. | Lenrp tsxecty (ueHtp | | sanat Dusuueckoe
MaCC) CHUCTEMBI eocnumaHue u
MaTepualbHbIX TOYECK U @opmuposanue
TBEPAOTO Tena KY1bMypbl 300P08bSL;
71. | Pemenue 3aga4: ctatuka | | Tpyoosoe
eocnumaHue u
npogeccuonanvroe
72. | Koumponvhas paboma 1 camoonpeoeneHue.
Ne 4 « Cmamukay
Penamueucmckasn (7 u) — QopMyIHPOBATh NOCTYNATHI CHEHHATLHOH Llennocmu nayunozo
TCOpUU
MEXAHUKA OTHI;CHTCHBHOCTH, NO3HAHUA,
— OIUCHIBATH MPUHIIUITHATEHYIO CXEMY OITbITa Aaanmmfluﬂ
73 HOCTyHaTI)I 1 MaﬁgeHLCOHa—MopHI/I; 06yqa,0wezocﬂ K
CHCHH&HBHOﬁ TEODPUU — OOBACHATH 3HAYUMOCTH OITbITAa
p Maiikenbcona— Mopiu; d3GhexT 3ameIeHus USMEHAIOUUMCSL
OTHOCUTCJIIBHOCTHU BpeMCHI; VCLOBUAM
74. | OTHOCUTENBHOCTD 1 — OIIEHMBATh PATUYChl YEPHBIX JBIP; COL;uaJZbHOIZ u
— ONpCACIIATh BPEM B Pa3HbBIX CUCTEMAX o
BPCMCHU OTC%IE a_ﬂ P P NpUpoOOHOU cpeobl,
75. | 3amemenue BpEMEHHI 1 — CBSI3BIBATH MEXKIY COOOI POMEKYTKU Qusuueckoe
BpeMeHH B pasHbix UCO; gocnumanue u
76 PeHHTHBHCTCKHI‘/’I 3aKOH 1 — PpacCCUYUTBIBATh SHEPI'UIO0 IMTOKOS U SHEPI'UIO




CJIOXKEHUsI CKOPOCTEN

CBsA3H CUCTCMBI TCII;
— OPUMCHSATH ITOJYUCHHDBIC 3HAHUS K PCIICHUIO

Gopmuposarue

77. | BzauMocBs3b dHeprun U | | sanan KVIbMypbl 300PO8bSL;
MacChI Tpyoosoe
78. | Pemenue 3amad: Teopust 1 gocnumanue u
OTHOCHUTCIBHOCTHU l’lpOd)ECCUOHCUZbHOe
79. | Koumponavhas paboma 1 camoonpeoenenue.
Ne 5 «Penamusucmckas
MexaHuxka
MOJIeKyJISIpHaSI (52 q) — Onpeﬂenﬂb: COCTaB aTOMHOTO sapa
XUMHUYECKOI'O 3JICMEHTA U YHUCJIO BXOAAIIMUX B
q)"3"Ka HETO IPOTOHOB U HeﬁTpOHOB; OTHOCVITCJ’[BHy}O
aToMHYyI0 Maccy 1o tabnuue [I. M. Menneneesa;
— paccUUTHIBATH JAC(EKT MacChI Apa aToMa,
Monexynapnas (44 MOJIPHYIO MAcCy 1 Maccy MOJIEKyJIsl i atova; | ICHEMUu4eckoe
Cmpykmypa gemecmea — aHaJIU3UPOBATh 3aBUCUMOCTDH CBOMCTB gocnumaHue,‘
1 BEIIIECTBA OT €ro CTPOCHHS;
80. CTpOGHI/Ie aroma — HaOmoaaTh (ha3oBbIe MEPEXO/IbI TPH Qusuuecroe
HarpeBaHNUHM BEILECTB; socnumaHue u
8 1 . Macca aATOMOB. 1 — XapaKTEePU30BaATh USMEHEHUS CTPYKTYPhI d)opMupoeaHue
arperaTHbIX COCTOSIHUHN BelecTBa NpH (a3oBbIX 0 .
MonsipHas macca Iepexoax; Kylemypbel 300p06b4,
— (opMyIIHpOBaTh YCIOBHS HCAITFHOCTH I'a3a; 1) py0060€
82. | ArperaTHbIe COCTOSTHUS 1 — OOBSCHSTH BJIMSIHUE COJIHEYHOTO BETPA Ha gocnumanue u
BCIICCTBA: TBEPAOC TCIIO, amvocdepy 3emmu npod)eccuoyaﬂbyoe
KHUIAKOCTb. camoonpeoenerue;
83. | ArperaTHbIe COCTOSTHUS Aoanmayus
BCIIECTBA: ra3, 1jaa3ma. 1 06_)/1{61}01/1/;@20Cﬂ K
Monexynapno- (15u) — Omnpezensith: CPEAHEE PACCTOSIHIE MEKTY USMEHATIOWUMCA
T P —— YacTHUI[AMU U€AIBHOIO ra3a [PU pa3In4yHbIX ycaoeusim
P TeMIIepaTypax COYUANLHOU U
UOeanbHozo 2a3a U 1aBJICHUSAX; [IapaMeTpPhl BEIIECTBA B d o 0
ra3000pa3HOM COCTOSIHHHU C TOMOLIBIO npupoonou cpeobl
84 P ] ypaBHeHV]ﬂ COCTOSAHMSA UACAJIBHOI'O ra3a,
: aCpEACICHUE MOJICKYIL napamMeTphl HEaTbHOTO Ta3a U MPOUCKO/ISIIEr0
HACAJIbHOTO ra3a B npouecca no rpaduky 3aBucumoctu p( V),
IPOCTPAHCTBE (1) mm p(7);
85 | p 1 — HaOIrOaTh SKCIIEPUMEHTBI, CIIYKallne
: aCIIpe/ICIICHUC MOJICKYJI 000CHOBaHHEM MOJICKYJISIPHO-KHHETHYCCKOH
HACAJIBHOTO ra3a B teopun (MKT) razos;
IPOCTPAHCTBE — OOBSICHATE: sABJIeHHe TU((PY3UHN Ha IPHMepax
36 1 U3 KU3HEHHOT'O OIbITa, KAYECTBEHHO KPHBYIO
- | Pacmpezernenue MOeKyI pacrpeieNeHus: MOJICKYJI 110 CKOPOCTSIM,
nacaJIbHOT'O ra3a 11o B3aMMOCBS3b CKOPOCTH TCIIJIOBOTO JIBMIKCHUS U
CKOPOCTSIM TeMIIepaTypsbl rasa;
1 — BBIYHUCIISATH CPE/IHIOK KBAIPATHUHYIO
87. Temmneparypa CKOpOCTB;
88. | OCHOBHOE YpaBHCHHE 1 — HCCIIeJIOBATH SKCIIEPHUMEHTAIBLHO
_ 3aBucUMOCTb (V) TSl H30TEPMHUYECKOTO
MOJIeKy.HSIpHOU npomecea:
KHHCTHYCCKOHU TCOPHUH — HabJII0JaTh, U3MEPATH M 00001IaTh B
89. | Pemenue 3agay;: MKT 1 HPOLIECCE SKCIIEPUMEHTANIBHOM JIEATENLHOCTH;
1 — NPUMEHSTH MOJIyYCHHbIC 3HAHUS K PEIICHUIO
90. YPaBH?HI/Ie sanan
Kunaneitpona—
Meunpgeneena
91. | YpaBHeHue 1
Kianeiipona—
Meneneesa
92. | U3oTepMuveckuit 1
poIece
93. | JlaboparopHas padorta Ne | |

6« 3yueHune n3o-
TEPMUAYECKOTO IIpoIlecca
B rasey.




94.

N306apHsIii nporecce

95. | 30xopHBIii mporece 1
96. | I'paduueckue 3a1a4n 1
97. | Pemenue 3amad: 1
Nzonporieccel
98. | KonmpoavHas paboma 1
Ne 6 «Monexynapuas
Qusuxay.
Tepmoounamuxa (11 u)
99 BHYTpeHHSISI aHepI‘HH 1 — CI/ICTCMaTI/I3I/Ip0BaTB 3HaHHUA O q)H3HLICCKOﬁ acmemuquKoe
BEJINYMHE. BHYTPCHHSISI HEPTUsl, KOJTMIECTBO goCnumanue:
100.| BayTpeHHsst SHeprus 1 TErUIoTHY ,
— OOBSICHATH: U3MCHCHHE BHYTPEHHEH SHEPTUH QDuzuueckoe
101.| Pabora rasza npu 1 TeJla MPH TeII000MeHe U paboTe BHEIIHNX CHIL; goCnumaHue u
ACIIMPCHUH U CKATHUM TIpHHLAII
102 5360T§F333 - 1 JICMCTBUSI TEIJIOBOTO JIBUTATEIS; d)opMupoeaHue
’ p — pacCUMTHIBaTh: BHYTPEHHIOIO SHepruio raza u | KYJAbMypol 300p06b}1,‘
n30mpoucccax ee U3MEHEHNe; paboTy, COBEPIICHHYO ra30M, 110 pr0060€
. — V-nuarpamme; U3MEHEHHUE BHYTPEHHEH
103.| Perenue 3a1a4; 1 IZHeprH p yIp gocnumanue u
TEPpMOIMHAMKKA Tel1, paboTy U MepeJaHHOe KOJTMIECTBO TEIIIOTHI npOdwCCMOHaJZbHOE
104.| TTepBbIit 3aKOH 1 C MCTIONB30BAHUEM TIEPBOTO 3aKOHA camoonpedeneHie;
TEPMOIMHAMUKH TEepPMOANHAMUKH; N3MEHEHUE BHYTPEHHEH Y danmauuﬂ
9HEPTuM U paboTy rasa npu aauadaTHOM
105. HpHMeHeHHe [IepBOIo mporuecce; paboTy ra3a, COBEPUICHHYIO IPH o6yqaiou;e20c;z K
3aKOHA TEPMOJAUHAMUKHU . N3MEHEHUH €TI0 COCTOSHHMS 110 3aMKHYTOMY UBMEHSIOUWUMCSL
HUKITY;
JIs1 U30IIPOLECCOB
106 A p I\l, 1 — (opMyIIpOBATh IEPBBIif U BTOPOIT 3aKOHBI yenosusim .

.| AnmabaTHbIii Iporiecc TePMOHHAMHUKH; COYUATLHOU U
107.| TeruioBbIE ABUTATENH. 1 — onennBathk KIIJ/I npu coBepiieHny razom npupodnoﬁ Cpeabl
108.| BTopoii 3aKon 1 paboTHI B IpoIieccax HM3MEHEHHsI COCTOSHHS T10

’ p 3aMKHYTOMY LIUKITY;

TCPMOJAUHAMUKHN — HaOJII0IaTh M3MEHEHUE TEMIIePaTyphl BO3IyXa
109. KOHI’I’ZpOJZbHa}l pa50ma 1 MpH €ro CKaTuu PIPaCHIPIpCHI/II/I, muddysuro
Ne 7«Tepmoounamuray TR 1 e = . .
- P : — CpaBHHMBATh OOPATHMBII U HEOOPATHMBIIT
IPOLIECCHI;
— BECTHU qUAJIOr, BBICITYIIUBATh MHCHUE
OIMOHEHTA, yYaCTBOBATH B IUCKYCCHH, OTKPBITO
BBIPXKaTh ¥ OTCTAHBATh CBOIO TOUKY 3PEHUS;
— INPUMECHATH ITOJYYEHHBIC 3HAHUSA K PEIICHUIO
3a/1a4
Kuokocmo u nap (8u) — Onpeznenats no rabmuue sHaueHus Ocmemuueckoe
TEMIIepaTyphl KAIIEHHS ¥ yACIEHON TeIIOThI .
110.| @ ” 1 apooOpa3oBaHUs socnumanue,
’ A30BBIM IIEPEXOA ITap— JKHUJKOCTH; IUNIOTHOCTh HACBIILIEHHOTO Mapa MpH QDuzuueckoe
KHUIOKOCTH pa3Hov“1 TEMIIEPATYpE; sOoCnNuUmMmaHue u
1 1 1 I/Icna cHueE. l — PacCCYUThIBATh: KOJIUYECTBO TCIIOTHI,
P HE00XO0AMMOTO ISl TapooOpa30BaHusl BEIISCTBA d)op Muposarue
Konnencanus JTAHHOM MacChl; CHITY TIOBEPXHOCTHOTO KyJibniypbl 300[7066}1,'
112.| JlaBneHue HachImeHHoro | ! HATSKEHHS, BHICOTY OJbEMaA Tpyoosoe
napa. BiaaskHOCTH KHUIKOCTH B KaIMILIIPE;
P — aHAJIM3HUPOBATH: YCTPOMCTBO M IPHHIIAI socnumanue u
BO3AyXa JIeHCTBYSL ICUXPOMETPa U TUIPOMETPA; BIMSIHUC l’lpOd)@CCUOHCUZbHO@
113.] Pemenue 3a1ay: 1 BJIJKHOCTH camoonpeoenenue,
BO3/yXa HA KM3HEICATENLHOCTh YETOBEKA,;
) BIQXKHOCTD 1 — CTPOUTH TPAUKH 3aBUCHMOCTHU TEMIIEPATypPhI Aoanm ayus
114.] Kunenue ;KuaKOCTH Tesa OT BPEMEHHU NPH HATPEBAHUHM, KMIIEHNUH, obyuaiowje2ocs K
115. HOBerHOCTHOG 1 KOHJICHCAIIUH, OXJIAXKICHUH; HaXOIUTh U3 UBMEHAIOWUMCS
HATSSKEHUE rpaduKoB 3HAYEHHST HEOOXOANMBIX BEJINUHH;
— KJIacCH(UINPOBATH UCIOIB30BAHNE SIBICHHUI yenosusim .
116. CMa‘II/IBaHI/Ie, 1 CMa4YMBaEMOCTH ¥ KalUJUIAPHOCTH B IPUPOJIE U coyualbHou u
KalWUIIPHOCTb TeXHHKE, npupooHol cpeodbl
117.| aGoparopHas pabora Ne | | — Ha0MI0AaTh 0COOEHHOCTH B3aHMOICHCTBHS

7 «3y4yenue

MOJIEKYJI TOBEPXHOCTHOT'O CJIOA JKUIKOCTH,
— HUCCJIEN0BATh: 3aBUCUMOCTb CKOPOCTHU
ncrapeHus OT poaa JKUAKOCTH, INIOIaau €€




KAalINJIJIAPHBIX SIBJICHI/II\/'I
00YCIIOBIECHHEIX
IIOBCPXHOCTHBIM
HATSHKEHUEM SKMIKOCTH))

MMOBEPXHOCTH ¥ TEMIIEPATYPbI; 3aBUCHMOCTh
TEMIIEPATyPhI JKUIKOCTH TIPH

ee KMIIeHUHU (KOHJICHCAIIMN) OT BPEMEHH;
0COOCHHOCTH SIBJICHUS] CMaYHBACMOCTH Y Pa3HBIX
JKUJIKOCTE;

— U3MEPATh CPEAHUI THaMETp KauuIIpoB B
TeJe, OTHOCUTEIIFHYIO BIIQXKHOCTH BO3/IyXa;

— Ha0JII01aTh, U3MEPATH U 0000IIaTh B
IIPOIIECCe IKCIIEPUMEHTAIBHON JICSITEIIBHOCTH

Teepooe meno

(5w

118.

Kpucranmnuzanus u
IIJIABJICHUC TBepI[BIX
TeN

119.

JlaGoparopuast padora Ne

8 «H3mepenue
VOenbHOU
MenioemMKocmu

seuecmear.

120.

CrpykTypa TBEpABIX TEI.
Kpucrannmueckas
pelieTka

121.

Mexannueckue CBOHMCTBa
TBEPABIX TEJ

122.

Konmponvnasa paboma
Ne 8 «Aepecamubie
COCMOSIHUSL 8EeUjeCBay.

— OmnpenensaTh 1Mo TabIUIE U U3 OTbITA
3HAYCHUS TeMHepaTypr IUIABJICHUS U ylleJ'[bHOﬁ
TEIJIOTHI IUIaBJICHUA BCIIICCTBA,

— BBIYUCJIATH. KOJTUYECTBO TCIJIOTHI,
HEOOXO0AMMOE JIUIS TUTABJICHHS TEJla; KOJIUIESCTBO
TEIUIOTHI B TIPOIIECCE TEIIO0OMEHA Mpr
HArpeBaHUU U OXJIAXKCHUM;

— CpPaBHHBATH: YJIEJbHbIE TEIIOEMKOCTH
PAa3IMYHBIX BEIIECTB, CBOWCTBA MOHOKPHCTAIIIOB
1 MIOJIUKPUCTAIUIOB;

— OOBSICHATH CBOMCTBA TBEP/IBIX TEN HA OCHOBE
MKT;

— MPUBOJMTH MPUMEPBI TPOSIBICHUS PA3TUIHBIX
nedopmarmii;

— QHAJIM3HUPOBATh: XapakKkTep
MEXMOJICKYJISIPHOTO B3aUMOICUCTBHS, BIUSTHHUC
nepopMalyu Ha CBOUCTBA

BEIIICCTBA;

— HCCIe0BaTh pa3Hble BU/IBI AehOpMaIni;

— Ha0JI01aTh, U3MEHATH K 0000IIaTh B
porecce IKCIEPUMEHTATBHON eI TeIbHOCTH;
— NPUMECHSATH MOJIYYCHHBIC 3HAHUS K PEIICHUIO
3a/1a4

Ocememuyeckoe
socnumanue;
Qusuueckoe
socnumatue u
Gopmuposarue
KYIbmypbl 300P08bSI;
Tpyoosoe
socnumatue u
npogeccuonanvroe
camoonpeoeneHue;
Aoanmayus
obyuarowe20cs K
UBMEHAIOWUMCS
VCL08UAM
COYUALHOU U
npUpoOHOl cpeobl

Mexanuueckue éonnwt. | (9 u) — Hccneniosath yCnoBHs BOSHUKHOBCHNA Ocmemuueckoe
A X YIPYIOH BOJIHBL .
Kycmuka — HabII01aTh BO3BHUKHOBEHUE 1 gocnumanue,
123. PaCHPOCTpaHeHI/Ie BOJIH B | ! pacnpocTpaHeHUe IPOIOJILHBIX BOJH, Duzuueckoe
pryTOﬁ Cpeﬂe. TNONEPECUHBIX BOJIH, OTPAXKCHUEC BOCNUMAHUE U
BOJIH OT IIPEILSITCTBUI; b
— CPaBHHBATb IIOIEPEUHBIE U IPOJIOJILHEIE opmup Oeague
124.| OtpaskeHue BOJIH 1 BOITHBI, KYIbmypsl 300P08bsL;
125. Hepnonnqecxne BOJIHBI 1 — AHAIM3MPOBATh: PE3YJILTATHI CIOKEHUS JABYX pr()0606
TAPMOHHUYECCKHUX IMMOMEPECYHBIX BOJIH, YCIIOBHS
126.| P : 1 P P 4 eocnumanue u
-| FCIICHME 3a1aq: BOJHBI BO3HHKHOBEHHS 3BYKOBOH BOJIHBI, CBSA3b BHICOTHI
127.| Ctosiune BOJIHBI 1 3ByKa ¢ 4acTOTOl KoseGanuii; cBsish rpomkoctn | HPOheccuonanvroe
128 3BYKOBI)IG BOJIHBI l 3BYyKa € aMIUIUTYy 10U KOHe6aHI/II/I, a TeM6pa —C CaMoonpeaeﬂeHue,
HabOpOM 4acToT; Adanmauus
129 I — KIaccH(GUIMIPOBaTh NPUMEHEHHE dPheKTa Y
.| Beicota 3Byka. Oddexr Jloruepa; obyuaiowe2ocs K
IIonnepa — yCTaleaBnHBaTL 3aBUCUMOCTBb CKOPOCTH 3BYyKa UBMEHAIOUWUMCSL
130.| TemOp, rPOMKOCTB 3ByKa | | OT CBOHCTE CPE/IBL;
P, IP y — NPUMEHSThH IOTy4YeHHbIC 3HAHUA K PELICHHIO yerosuam .
131.| Koumponvnasa paboma 1 3anau COYUAILHOU U
Ne 9«Mexanuueckue npupod]—lozj Cpedbl
6OJIHbL. AKycmuKa».
DJIEKTPOCTATHKA (27 9) — Habmonars s3anmozeicTene Okonozauyeckoe
HadJIeKTPU30BaHHBIX U 3aPSKCHHBIX TEIL;
Cunwt P § gocnumanue;
— QHAIU3UPOBATh: YCTPOICTBO U IPHHIIUII ’
INEKMPOMACHUMHO20 ( 11 ‘l) JICHCTBUS DIIEKTPOMETPA, ACUMITOTHKY Qusuueckoe
ezaumooeiicmeusn SMEKTPOCTATHICCKIX socnumanue u
TIoJIei;
HENno0GUICHBIX 3ap}l008  OGBACHATH: SIBIEHHE HIEKTPU3ALH, ¢0pMup06aHue
132.| DnekTpuueckuii 3aps. 1 YCTPOWCTBO M MPUHLMI ACHCTBUS KPYTHUIIBHBIX Kyl1bmypbl 300p06’bﬂ;
BECOB, XapaKkTep Tovoosoe
Kpanropamue sapsna 3IIEKTPOCTATHIECKOT'O IOJIS PA3HBIX Py
133. BJIGKTpI/ISaHI/IH TCII. 1 KOH(UTypaLuii 3apsa10B; socnumanue u
3aKoH COXpaHCHHS — (opMyIIHpOBaTh rPAHUIBI IPUMEHUMOCTH np0¢eccu0ﬂaﬂbﬂ0€
3apsazia 3axona Kynona; camoonpeoenenue;
— MPUBOJUTH IPUMEPBI HEYCTOMYUBOCTH
134.| 3akon Kynona 1 Aoanmayus

PaBHOBECHA CUCTEMbBI CTATUYCCKUX 3apsA10B,




135.| Pemrenue 3a1a4; 3aKOH 1 — CTPOUTH N300PAKCHUS MMOJICH TOUCTHBIX 06)/‘11617011{6206'}1 K

KvToHa 3apsi/10B C IOMOLIBIO JIMHUIT HATIPSHKEHHOCTH;
y.]‘[ H — HUCIIOJIb30BaTh NPUHIUII CYTICPIIO3ULIUHN I u3MeHﬂ’0WuMCﬂ
136.| PaBHOBecHe cTaTHYECKHUX | | OIMCAHUSA TOJIA DJICKTPUYECKOTO JTUTIONS; yciaosusim
3ap5[,H0B — BBIYMCIIATH HANIPAXKCHHOCTD I10J14, CO3JaHHOTO couuaﬂbHoﬁ u
137. H 1 3apsHKEHHOHN chepoii U MIIOCKOCTHIO; NDUDOOHOI CDEOb
: AlPAKCHHOCTD — NPUMEHSITH [OJIyYCHHbIC 3HAHUSI K PEIICHHUIO pup P :
SJICKTPOCTATUYCCKOI'O 3a71a4 I paa;cdcmcxoe
1014 socnumaxue

138.| JIuaum HanpspkeHHOCTH | |
SJICKTPOCTATUYCCKOI'O
1014

139.| [IpuHOMI Cyneprno3unuy | 1
QJICKTPOCTATUYCCKUX
oJIen

140.| DnexTpuueckoe mosue 1
3apsOKEHHOU chephl U
3apsKEHHOU IIJIOCKOCTH

141.| [TonroroBka K 1
KOHTPOJILHOM paboTe

142.| Koumponvnas paboma 1
Ne 10« Cunvi
INNEKMPOMACHUNTHO20
83aUMOO0elCcmaus
HEeNnooBUNCHBIX
3aps008y.
3Hep 2USL (16 q) — CpaBHUBATb TPACKTOPUM JBUIKCHUS 3apsia B Dronocuueckoe

9IIEKTPOCTATHYECCKOM I10JIC U Telia B .
3ﬂekmp0MfleumH020 IPaBUTALHOHHOM TOJIE; socnumanue,
e3aumooeiicmeus — NpUMeHATh GopMyly 1S pacyeTa Dusuueckoe
HENO0OGUIHCHDIX 3ap;1006 MOTEHIMAILHON SHEPTUU B3aUMOICHCTBUS gocnumanue u

1 TOYEYHBIX 3aPAI0B IIPU PELICHUH 3a/1a4;
143.| Pabora cun — CHCTeMaTH3HPOBaTh 3HAHUS O (HU3NIECKON d)opMupoeague
: 5
BJIICKTPOCTATHYCCKOTO BEJIMYHHE: MMOTCHIIHA JICKTPOCTATUICCKOTO KyJibniypsbl 300p0O6bA
OIS T0JIS1, eMKOCTh YEIMHEHHOTO ITPOBOIHHKA,; pr0060€
144 11 1 — BEIMHCIIATS: IOTCHIMAN SNEKTPOCTATHECKOTO | o\ s 4
’ OTCHIHATI TI0JIST OJTHOTO M HECKOJIBKUX TOYEUHBIX 3apsi/iOB,
3JICKTPOCTATHYCCKOI' O HaNpsHKEHUE 10 U3BECTHOM HANPSKEHHOCTH UPOd)eCCUOHCUZbH0€
OISt 9IEKTPUYECKOTO M0 U Ha000POT, caMoonpe()eﬂeHue;
SUEKTPOEMKOCTE, KOR/ICHCATOP, JEKTPOEMKOCTE | 4 5
: : OCJIEI0BATEIIBHOTO U NAPAJLIETBHOTO

145.| Pa3HOCTH ITOTEHIINAIIOB 1 p anmayus

146.| DnekTpuyeckoe moJie B 1 COC/IUHEHHST KOHICHCATOPOB, SHEPTUIO obyuarowe20cs K
BEILECTBE JIEKTPOCTATUUECKOTO TI0JIS 3aPSKEHHOTO UBMEHAIOWUMCS

KOHJIEHCaTopa,

147.] In3NEKTPUKH B 1 00BEMHYIO IUIOTHOCTH SHEPTUHU HJIEKTPUYECKOTO yenosusim .
3JIEKTPOCTATUUECKOM TIOJIsT; CoOYyUaIbHOU U
oste — HaOJII0AaTh: U3MEHEHUE Pa3HOCTH I’lpupO()HOZZ Cpe()bl.

MOTEHIHAJIOB; 3aBUCUMOCTb HJIEKTPHYECKON T 0 "

148.| Pemenne 3anau: 1 €MKOCTH TUIOCKOTO KOHACHCATOpa OT TUTOLIA N padicoanckoe

DIEKTPUUYECKOE TOJIE. IUIACTUH, PACCTOSHHUS MEXKy HUMH M POJa eocnumanue
1 BEILIECTBA;

149. HPOBO'HHHK B — OOBSCHATH: JEJICHUE BEILECTB HA
QJICKTPUYICCKOM I10JIC IIPOBOJIHUKH, TUDJIEKTPUKH U ITOTYIIPOBOJHUKHI

150.| D JEKTPOEMKOCTb 1 pasInuUeM CTPOCHHUS UX aTOMOB; SIBIICHHE

HOJISIPU3ALIMH TIOJSIPHBIX U HETIONSPHBIX
YCAMHCHHOTO JIMIICKTPHUKOB; SIBJICHUE JICKTPU3ALIUHU TEJ Yepes3
IIPOBOAHHKA BIIMSIHHME; YCTPOMCTBO MJIOCKOTO KOHJIEHCATOPA;

151.| 9 JIEKTPOEMKOCTh 1 — aHAM3HUPOBATH PACIIpe/eIeHHE 3apsIJIOB B

METAJUIMYCCKUX MPOBOJHUKAX]
KOHACHCATOpa — IPUBOJUTH IIPUMEPHI AIEKTPOCTATUIECKOH

152.| JJaboparopHas paboTa 1 SAlITHTEL,

Ne9 «M3mepeHHne
SIEKTPOEMKOCTH

— U3MepsATh U 0000111aTh B IpoLecce
9KCHEPUMEHTAIBHON JeATEIbHOCTH;
— NPUMEHSTH MOJIy4YCHHbIC 3HAHUS K PEIICHHIO




KOHJEHCcATOpay». sanaq
153.| CoenuueHHs 1
KOHJIEHCAaTOPOB
154.| Dueprus 1
3JIEKTPOCTATUYECKOTO
oJIst
155.| Perenue 3amay: sHeprust | 1
KOHJEHCaTopa
156.| O0beMHast MJIOTHOCTh 1
SHEPIrUU BJIEKTPO-
CTaTUYECKOTO MOJIs
157.] Dueprus 1
BJIEKTPOMArHUTHOTO
B3aUMOJICVICTBHUS
HEMOJIBUKHBIX 3apsiI0B
158.| O600LEeHHE : 1
AJIEKTPOCTATHYECKOE
rnoJje
Pe3epB BpemeHnu (12 v)
Jluunocmuule: BbipaxaroT CMbIC CUTYaLlUU Dronocuueckoe
Pa3IMYHBIMU CPEICTBAMHU (PUCYHKH, CHMBOJIBL, .
159 10 ; 1 cxeMsl, 3HakH).CIIocoOHOCTh K aHAIU3Y socnumanue,
: OBTOPCHUC: MCXAHWKA TIOJTy4E€HHBIX NaHHBIX. DopMupoBanne Dusuueckoe
160.| TIoBTOpEHUE: 1 CAMOCTOATEILHOCTH B ﬂpVIO6pETeHMM HOBBIX gocnumanue u
KUHEMAaTHUKa 3HAHWUU, IPAKTUICCKUX yMewa, HOEHHOCTHOI'O
161111 - 1 OTHOIIIEHHUS K cebe M OKPYKaIOIINM, K d)opMupoeaHue
: OBTOpPCHUC: NMHAMUKA IpHOOPETEHHIO HOBBIX 3HAHHM, OTHOLICHUE K Kylbmypbol 300[706’17}1,'
162.| TloBTOpeHue: 3aKOHbI 1 dusmxe. Tpyoosoe
coxpancis e SOST  socnumane
163.| [loBTOpeHue: cTaTuka 1 Kommynuxamuenvle: TUIAHUPOBAHUE yIeOHOTO npogeccuonanvroe
164.| IToBropenue: konebanus | 1 COTPY/AHMUECTRA C YIUTEIEM U CBEPCTHUKAMI — | cqyoonpedeieHue;
ONPECACICHUE 1ICIH, TOCTaAaHOBKA BOITPOCOB -
165.| [ToBTOpEHUE: MKT 1 Cgfp5ﬂ2”2:CT';0“Z ’nl:m;(e”n i]éo;enp ? Aoanmayusa
166. HOBTOpeHI/IeZ 1 nH(opMaImy; yrpaBIeHHe TOBEICHAEM 05)/1161}01/1/;@200,‘! K
TepMOI[I/IHaMHKa HaE)THepil - KOHTPOJIb, KOPPEKI U, ONL[eHKa . u3MeHﬂ}0u/luMcﬂ
167 H R l ACUCTBUM IMapTHEPA. C JAOCTAaTOYHOU IIOJTHOTOU U CILOGUSIM
N OBTopeHI/Ie BJI&XKHOCTb TOYHOCTBIO BbIpAXKarOT CBOU MBLICJIN B y »
168.| TloBTOpEHUE: BOJIHBI 1 COOTBETCTBHH C 331a4aMU H YCIOBHAMH CoyualbHoOu u
169.| [ToBropenue: akyctuka | 1 ;gfy“;‘;‘i‘;ﬁfe“ npupoOHoIL cpeobl.
170 HOBTOpeHHe' 1 OLICHKA - BBIACIICHUE U OCO3HAHUE YyUAIITUMUCA FpaD/COCZHCKOQ
3JICKTPOCTaTHKa TOT0, YTO YK€ YCBOCHO U YTO €UIE IOJUICIKUT eocnumanue
YCBOCHUIO, OCO3HAHUEC Ka4€CTBA U YPOBHS
YCBOCHUA. Crnnyaror crocob u Ppe3yIbTaT CBOUX
JIIEUCTBUH C 3aJaHHBIM DTAJIOHOM,
06Hapy)KI/IBaIOT OTKJIOHCHUS.
11 xaacc
Ne | Coaepxanue Kou. YHuBepcanabHble yueOHbIE OcHoBHbIE
(pa3neJ, Tema) 4acoB neiicrBus YY /| HaIlpaBJICHUSA
OcHoBHbBIC BUbI y4eOHOM BOCITUTATEIbHON
AesiITeJIbHOCTH JEATEIIbHOCTH
DJIeKTPOANHAMMKA (594)
Hocmosannwiii (21 u) — CucTemMaTH3UpOBaTh 3HAHHS O Aoanmayus
IeKMPUYECKUT MOK (usiraecroit Beﬂg“”“: chia Toka, obyuarwezocs K
o HaImps>KEHUE, padoTa U MOIIHOCTb
1. | DaeKTpuYecKuil TOK. 1 P P USMEHAIOWUMCS




Cuia Toka

HMcTouynuk Toka

HUcTouynuk Toka B
AJIEKTPUYECKON LIETH

3axod Oma 11t
OJTHOPOJHOTO
MPOBOIHHKA (yJacTKa
IETIH )

ConpotuieHue
MIPOBOJIHUKA

3aBHCUMOCTb YIEIBLHOIO
COHpOTI/IBJIeHI/ISI
MIPOBOTHUKOB 1
IIOJIYIIPOBOIHUKOB OT
TEeMITepaTypbl

CBepXIIpOBOJIUMOCTh

CoenuHenus
IIPOBOJTHUKOB

Pacuer conporuBnenus
AJIEKTPUYECKUX LIETIEN

10.

Jlabopamopuas paboma
Ne | «Hccnedosanue
CMEWAHHO20 COeOUHEHUs
NPOBOOHUKOBY.

11.

Koumponvnas paboma
Ne [ «3axon Oma 0rsa
yuacmka yenuy.

12.

3axod Oma i1t
3aMKHYTOU LIENU

13.

Jlabopamopuas paboma
Ne 2 «H3yuenue 3axona
Oma 0ns1 noHoU yenuy.

14.

3axod Oma i1t
3aMKHyTOM 1enu. Pacuer
CWJIBI TOKA U
HaIpsHKEHUS B
AIEKTPUYECKUX IENAX

15.

N3mepenue cumbl TOKa U
HaNpPsDKEHUs

16.

TenmoBoe nencTBUE
AJIEKTPUYECKOTO TOKA.
3akoH Jlxoyns—IJlenna

17.

Pemrenue 3agau:
TenmoBoe nencTBUE TOKA

18.

[Tepenaua
ANEKTPOIHEPTUU OT
HCTOYHUKA K
MOTPEOUTEITIO

19.

DNEKTPUUECKUN TOK B
pacTBOpax M paciuiaBax
AJIEKTPOJINTOB

20.

Pemrenue 3agau:
ITocTosHHBIN
AJIEKTPUYECKUIN TOK

9JIEKTPUUYCCKOTO TOKA;
— OOBSICHATB: YCIIOBUSI CYIIECTBOBAHUS
9JIEKTPUUYECKOTO TOKA; JICHCTBHSI
9JIEKTPUYECKOTO TOKA Ha IIPUMEpPax
OBITOBBIX M TCXHUYCCKUX YCTPOWUCTB;
MPUYMHY BOSHUKHOBCHUS COMIPOTHBIICHHS B
MIPOBOTHUKAX;

— OINKCHIBATH: MEXaHU3M
nepepacpeeICHHs AICKTPHUCCKIX
3apsijIOB B raJibBAHUUCCKOM DJICMEHTE
Boubra, 0CO0EHHOCTH JBUKEHUS
3apsHKEHHON YaCTHIIBI B DJICKTPOJTUTE
HWCTOYHHUKA TOKA, SIBJICHHE
ANEKTPOITUTHICCKON JIFCCOIHAINT;

— (opmymmpoBaThk 3aK0H OMa IS
3aMKHYTOH 11eny; 3aKoHbI Dapaes;

— PaCCYMTHIBATE: CONMPOTUBIICHUE
[POBOIHHKA; MAPAMETPhI y4aCTKA LESIH C
HCIIOJIb30BaHueM 3akoHa OMma;
COMPOTHUBJICHUE CMEIIAHHOTO COCAMHCHHUSI
POBOHHUKOB; Pa0OTy U MOIIHOCTh
ANEKTPHUYCCKOTO TOKA;

— aHAJTU3UPOBATh: BOJIBT-AMIICPHYIO
XapaKTePUCTHKY IPOBOJIHUKA; 3aBUCUMOCTb
COTIPOTHUBIICHUS IPOBOJIHUKA OT €T0
YIICIBHOTO COTIPOTUBIICHUS, JUTHHBI
MIPOBOJIHUKA W TUIOIIA/IN €TO MOTIePEIYHOr0
CEUCHHUSI; 3aBHCUMOCTE COIPOTHUBIICHHUS
METAJUIMYECKOTO MPOBOIHNKA U
ITOJIyITPOBOIHUKA OT TEMIICPATYPHI;

— OOBSICHATH YCTPOMCTBO U IPUHIIMIT
JICUCTBUS:

rajabBaHUYECKUX DJIEMEHTOB U
AKKyMYJISITOPOB, PEO-

crara;

— NPEJCTaBJISATh OTIMYUC TBUKCHUS
3apsHKEHHBIX

YACTHII B IPOBOTHUKE U CBEPXIIPOBOIHUKE;
— NPUBOJIUTH MPUMEPHI: TEIIOBOTO
JICHCTBHUS TOKA,

MIPUMEHEHHS DJICKTPOJIH3a B TEXHUKE;

— BBISICHATH YCIIOBHE COTJIACOBAHUS
HATPY3KH 1

HCTOYHUKA,

— HAOJIFOIaTh 3aBUCUMOCTh HAIIPSDKCHHSI Ha
3a5KH-

MaxX UCTOYHHKA TOKA OT HATPY3KH;

— HCCIICIOBATh MapajlIeIbHOC U
MOCIIEI0BATEIHHOE

COCIMHEHUSI IPOBOIHUKOB,

— TPEICTaBIATh PE3YIbTATHI
HCCIICOBAHUI B BHJIE

TaOJINIL;

— U3y4aTh SKCICPUMCHTATBHO
XapaKTePUCTHKH CME-

IIAHHOTO COCJIMHEHUS MPOBOIHUKOB;

— OTIPEIEIIATh LIEHY ICIICHHUS [ITKAJIbI
ammepmerpa u

BOJITMETPA;

— U3MEPATH: CHJIY TOKA U HANPSDKCHUE Ha
paziny-

HBIX yJacTKax snekTpudeckoii nenu; D/1C u
BHYTPCH-

HEC CONPOTUBIICHUEC UCTOYHHKA TOKA;

— PacCYMTHIBATH 3HAUCHUS IITYHTA U
J100aBOYHOTO

VCI0BUAM
COYUAILHOU U
NpUpoOHOU cpeobl,
Ocememuyeckoe
gocnumanue;
Llennocmu nayunoeo
NO3HAHUS,
Qusuueckoe
ocnumanue u
¢opmuposarue
KYIbmMypsl 300POBbAIL.




21. | Koumponvnas paboma 1 CONPOTHBJICHHUS;
No 2 «3arxor Oma onst — Ha0JII01aTh, U3MEPATH U 00001IaTh B
. mporiecce dKc-
SAMKHYmou yenuy. . .
MePUMEHTATBHOM TEATEILHOCTH;
— NPHUMEHSITH [IOJYYCHHbIC 3HAHUS K
PELICHHIO 33134
Mazcnummnoe none (13 u) — Habunrogate: B3aumozeiicraue Aoanmayus
[OCTOSIHHBIX MAarHu- obyuaiowez0cs K
22. | MarauTtHOE 1 TOB; OTIBITHI, JOKA3bIBAIOIIHE UIMCHSIOUGUMCS
o CYIIECTBOBAHUE MArHUT-
B3aHMOACHCTBHC. HOTO TOJIs BOKPYT MIPOBOIHAKA C TOKOM; YCRo8UAM
MarnutHoe none — HaOJIOIaTh M UCCIICI0BATh JICHCTBHE COYUATLHOU U
AJIEKTPUYECKOTO TOKA MarHHUTHOTO NpUpoOOHOU cpeobl,
23. | JIuHUu MArdauTHOUN 1 10JIA ga IIPOBOJHUK C TOKOM; Dememuueckoe
— Ha0JIIOaTh U aHAIU3UPOBATh .
24 HH%YKHHH B3aMMOJICHCTBHC gocnumarue,

. Z[CI/ICTBI/IG MAarduTHOI'O 1 JIByX IapaJuIeNbHbIX TOKOB; [[eHH()cmu HAYYHO20
I10JIs1 Ha TIPOBOJHHUK C — HCCJIeA0BATh 3aBUCUMOCTb CIUIIBL, NO3HAHUA,
TOKOM )ZleﬁCTBy}Omeﬁ Ha QDuzuueckoe

25. | PaMKa C TOKOM B 1 MPOBOJIHUK, OT HAMPABJICHHUS TOKA B HEM U BOCTUMANUE U
OJTHOPOJIHOM MAarHUTHOM OT Harpas- . ) ¢opmuposarue
JICHUS BEKTOPa MATHUTHOW MHTYKIIUH;
HOJIC — IIPUMEHATE TIPABUJIO OypaBYMKa IS KYIb1ypbl 300pP0GbsL
26. | JlelicTBue MarHUTHOTO 1 KOHTYPHBIX
IOJIA Ha ABMXKYIIIHUCCH TOKOB;
3apSKEHHBIE YaCTUI[BI — OOBSICHSATD IIPUHIIKI ACHCTBUSL:
27. | Macc-cniekrporpad u 1 SMCRIPOIMEpH-
TEIBLHOTO MPUOOPA, AMEKTPOABUIATEIsS
LUKJIOTPOH HOCTOSIHHOTO
28. | [IpocTpaHCTBEHHbIE 1 TOKa, Macc-crieKTporpada, UKIOTPOHa;
TpaeKTOpI/II/I 3ap5[}KeHHBIX — BBIYUCJIIATH: CUITY, HeﬁCTBy}OHlyIO Ha
YAaCTHI[ B MArHUTHOM SJIeKTpHC- 5
CKHIA 3apsi/I, IBHKYIIHICS B MATHUTHOM
II0JIE .
— ToJie; Mar-
29. | BzaumongiicTBue 1 HUTHBIH MTOTOK; HHIYKTABHOCTh KaTYIIIKH;
SJICKTPUICCKUX TOKOB DHEPIUIo
30. | MarHuTHBIH IOTOK 1 MAriTHOTO IOJIA,
— HPOBOJHTH AHAJIOTHU MEXK/Y IOTOKOM
31. | DHeprus MarHUTHOTO 1 ——
110]141 TOKa U MarHUTHBIM TIOTOKOM;
32. | MarauTHoe 1oJje B 1 — aHaJIM3MPOBATh OCOOEHHOCTH
BEIIECTBE MAarHMTHOTO TIOJIS B
33. | deppOMArHETU3M 1 BEICCTBE,
— MPUBOUTE TIPUMEPBI UCTTOTB30BAHMUS
34. | Konmponavuas paboma 1 dbeppo-
Ne 3 «Maznummnoe noney. MarHeTu3ma B TEXHHUECKHX YCTPOICTBAX;
— BBITMOJTHSATh 3KCIIEPUMEHT C MOJICIIBIO
SIIEKTPO/IBH-
raTe’s;
— MPUMEHSITh MOTyYCHHbIC 3HAHUS K
pelieHuro 3a-
1a4
Dnexkm 1DOMAZHEM UM (13 u) — OnuchIBaTh MOJENIBHBIN KCIIEPUMEHT I10
pasnere-
35. | D/1C B npoBOAHHUKE, 1 HUIO 3aps/l0B B MPOBOAHMKE, ABIKYIEMCA B | Jpeqnocuyeckoe
ABMXXYHIEMCH B MaTHIT . eocnumanue;,
HOM I10J1¢;
MarHMTHOM II0JIC — HaOJII0/IATh SIBIICHHE JIEKTPOMArHUTHO Aoanmayus
36. | Pemenue 3anau: 9J1C 1 MHITyK- obyuarowe2ocs K
37. | DnekTpoMarHuTHas 1 UK, USMEHAIOUUMCSL
MHIYKLS — HaOJrOaTh U OOBSICHATH: OIBITHI yenosusm
®dapanes ¢ ka- .
38. | Crioco0sl HosryyeHus 1 TYLIKAMH U € IOCTOSHHBIM MAarHUTOM; coyuanrerou U
MH/TyKIIMOHHOTO TOKa BOSHHKHOBEHHE NnpUpOOHOIL Cpedbl;
39. | Pemenue 3amay : 1 MHIYKIIMOHHOTO TOKA TIPU 3aMBIKAaHUH 1 Dcmemuueckoe
pa3sMbIKaHHH gocnumanue;

Nunykius




40. | Toxu 3aMbIKaHUS U 1 nenu; Llennocmu nayumnoeo

pa3MBIKaHI/Iﬂ — IPUBOANUTH IPUMEPHI UCITIOJIB30BAHUA NO3HAHUS
JIIEKTPO-

41. | Jlabopamopnas paboma | 1 MAaTrHUTHOH MHIYKIUH B COBPEMEHHBIX

Ne 3 «H3yuenue asrenus TEXHUYECKUXYCTPOINCTBAX;
OJIEKMPOMACHUNIHOU — OOBSICHATH MPUHIIMI JCHCTBHS
UHOYKYUUY. TpaHcopmaTopa,

42. | Vicmonp3opane 1 reHepaTopa rnepeMeHHOT0 TOKa;

o — PpaCCUUTHIBATH HAIIPAKCHHNUEC
SJICKTPOMaroHuTHOU TpaHCq)OpMaTOpa Ha
HMHIAYKIIMHA BXO07e (BBIXOIC);
43. | 'enepupoBanue 1 — OIICHUBATH TOTEPH JEKTPOIHEPTHH B
TIEPEMEHHOTO JIMHIX
3JIEKTpOIIepe Iavy;
SJICKTPUYICCKOI0 TOKA POTICPEAATH,
m — HcclenoBaTh 3aBECUMOCTh D J[C
- | llepenaua 1 UHIYKIUK OT CKO-
QJICKTPOSHCPIUU HA POCTH JIBMIKCHUS IIPOBOJHMUKA, €r0 JAJIUHBI U
pPacCTOAHHNC MOIYJIsA

45. PeHIeHI/Ie 3a1ay; 1 BCKTOpa MarHuTHOU UHIAYKIUU;

o — HabmonaTh U 0000aTh B Mporiecce
[TepemeHHbIN TOK
IKCTIEPUMEH-

46. | Pemenue 3amau: 1 TaJIbHOM JNEeATEHHOCTH,
SHGKTpOMaFHeTI/ISM — IPUMCHSATh MOJIYYCHHBIC 3HAHUS K

47. | Koumpoavnas paboma 1 PCUICHHIO 337121
No 4
((3Jl€Kmp0MCZZHMmHa}Z
UHOYKYUSY.

Ilenu nepemennozo (12y) — Hcrnons30BaTh METO/] BEKTOPHBIX Okonozsuueckoe
moka Auarpamm Juist _ | socnumanue;
MIPEACTABIICHNUA TAPMOHUYICCKUX KOHC6aHI/IH; Aaanma ust
— BBIYHMCIIATH: HCﬁCTByIOH.IPIe 3HAYCHUA 1’!

48. | BexTopuble auarpamMmmsl | 1 CHIIBI TOKA U obyuarowe2ocs K
AJI1 OIIMCaHUA HaMpsKCHUs, EMKOCTHOE COIPOTHUBIICHUE USMEHRAIOWUMCA
IIEPEMEHHBIX TOKOB U KOHICHCATO- ycaosusim
HaHpH)KeHHI‘/’I pa, THAYKTUBHOC COMMPOTUBJICHNUC KAaTYIIIKH, COL{MdJZbHOIZ u

49. | P 1 neprot NPUPOOHOU cpeodbl;

+ | FE3UCTOP B HCIH COOCTBEHHBIX FapMOHMYECKHUX KOJIeOaHMIH; pup P ’
NEPEMCHHOI'O TOKa — AHAIM3MPOBATH: TIEPEPACTIPEIETICHUE Ocmemuueckoe
50. | Konnencarop B enu 1 SHEPrUH IPU socnumauue,
HepeMeHHOFO TOKA KOJIeOaHUSX B KOJIEOATEITLHOM KOHTYpC; Ueyyocmu HAY4HO20
MEXaHHU3MBI
51. | Karymk . . NO3HAHUA.
a a 1 COOCTBEHHOMW M IPUMECHOH NTPOBOUMOCTH
MHAYKTUBHOCTH B LIEIIH [Ty TPOBOIHHKOB;
MIEPEMCHHOI'O0 TOKa — OIMCHIBATh SABJICHUE PE30HAHCA;

52. | CBoOoHEBIE 1 — MOJIy4aTh PE30HAHCHYIO KPUBYIO C
rapMOHHYECKUE TOMOTITEIO BEK-

TOPHBIX JUATPAMM;
SJICKTPOMArHuTHBIC

— Ha0Jr01aTh OCIMIUIOTPAMMBI
KoyeOaHus B rapMOHMYECKUX KO-
KOJIeOaTeIbHOM KOHTYpPC neGaHni CHITBI TOKA B LIETIN;

53. | KonebarenbHblil KOHTYp | 1 — HCCIIC/IOBATH SBJICHUE HIICKTPUUECKOTO
B LIENH TIEPEMEHHOTO pesoHanca 5

B TIOCIIE/IOBATEIBHOMN IICTIH;
ToKa — OOBSICHATH: MEXaHU3M OJHOCTOPOHHEH

54. | Pemenne 3agaq: 1 IPOBO/IH-

KonebaTenbHbIN KOHTYD MOCTH P—N-IIepexo/1a; MPUHIKI paboThl

55. | I[IpumecHBbIi 1 BBITPAMUTC-

JIsL, YCWJINTEJIS Ha TPaH3UCTOPE;
MOJTYIPOBOJHUK — > ¥ P pe;

— IPUMCHATH NMMOJTYUYCHHBIC 3HAHUA K
COCTaBHasl 4acTh PEMICHHIO 3a-
JJIEMEHTOB CXEM nauq

56. | ITosrynipOBOJHUKOBBIN 1
AUOJ

57. | Tpau3ucrop 1

58. | Pemenue 3amay: Ilens 1




IIEPEMEHHOT0 TOKa

59. | Konmpoavuas paboma 1
Ne 5 «llepemennbiii
TOKY.

DJIEKTPOMATHUTHOE (43 49)
H3JIYYEeHHe
H3znyuenue u npuem (74) — IlpoBoauTh ananoruu Mex1y Aoanmayus
IEKMPOMAZHUMHBIX MEXAHIHCCKIMH 1 obyuaiowezocs K
o CB q QJICKTPOMAarHuTHBIMH BOJTHAMH U UX UIMCHSTTOUWUMCSL
4(5’)0.le paouo-u - XapaKTepUCTHKA- W
uanazona M YCIOBUAM
60. | DneKkTpoOMarHuTHHIE 1 — HabII0aTh SBIEHHE TIOJIAPH3AIIHH COYUATILHOU U
p
BOJIHBI 3JIEKTpOMAr- npupooOHoU cpedsl;
61. | Pactipoctpanenue 1 HHUTHPIX BOIIH, Dcmemuueckoe
— BBIYUCJIATH AJIMHY BOJIHBI; goCnumanue:
BHeKTpOMaFHHTHBIX BOJIH — CUCTCMATU3UPOBATH 3HAHUA O ’

62. | DHeprus, mepeHocumas | 1 dusMuecKoit Bem- Llennocmu nayunozo
SJICKTPOMAarHMTHBIMHA YMHE: MOTOK YHEPIUM U INIOTHOCTh MTOTOKA nosnanus, 1) py006’06
BOJIHAMH OHCpPruu socnumanue u

BHCKTPOMaFHHTHOﬁ BOJIHbI, ”THTCHCHUBHOCTb npodJECCLtOHaJZbHoe

63. | JlaBieHre U UMITYJIbC 1 e camoonpeoenerue.

° y MAarHmMTHOHM BOJIHBI,
OJICKTPOMAIrHUTHBIX BOJIH — XapaKTepHU30BaTh AUANa30HbI JJIMH BOJH
64. | Criextp 1 (9acToT)
BJIGKTpOMaFHI/ITHBIX BOJIH CIICKTpPa 3JICKTPOMArdMuTHBIX BOJIH;
— Ha3bIBaTh OCHOBHBIC UCTOYHUKH
65. | Pagno- u CBY-Bonmnei B | 1 WY CHI COOT-
CpEACTBaXxX CBA3U. BETCTBYIOLIUX JUANA30HOB JJIMH BOJIH
Pannorenedonnas cBs3b, (1acror);
paaroBelIaHNe — oLEeHUBaTh poJib Poccuu B pazButun
66. | Koumponvnas paboma 1 PajHOCBASH, y
NO 6 H — C06I/IpaTI) JACTCKTOPHBIN paAUONPHUECMHUK,
- « 3ﬂyquue u — OCYHICCTBJIATL paguonepeaady u
npuem paauornpuem;
SﬂeKmpOMCZZHuI’HHblx — NpEACTABIATH JOKJIA/bI, COO6IHGHI/I$[,
6011 paouo- u CBY- TIpe3eHTa-
ouanazonay. T
— IPUMCHATH NMMOJTYUYCHHBIC 3HAHUA K
PCILICHHMIO 3a-
Ja4d
I'eomempuueckasn (17 u) — OGBSICHATE: NPAMOIMHEHHOE Aoanmayus
onmuka pacrpoCTpaHCHHe 5 obyuaiowe2ocs K
67 H 1-.. o 1 CB€TAa C TOYKH 3PpCHHUA BOJITHOBOU TCOPUH, UIMEHAIOWUUMCSL
. | IIpuaumn I'roiirenca. 0COBEHHOCTIH w
OrtpaskeHue BOIH IIPOXOYXKIEHNUS CBETA UePe3 TpanmIly pasuena | YCIOGUAM

68. | IIperomiieHre BOJIH 1 cper; COYUAILHOU U

69. | Jlabopamopnas paboma | 1 — HCCJIe0BaTh: CBOMCTBA U300paKeHUs npupooOHoU cpedsl;
Ne 4 «Hzmepenue fpeaMeTa B Dcmemuueckoe

IJIOCKOM 3€pKajie; cocTaB 0eJoro cBeTa; GoCnumane:
noxasamens 3aKOHOMEPHOCTH, KOTOPBIM MOAUYUHACTCSA ’
NperoMaAeHUsL CIMEKA). SIBJICHHE [IPEJIOMIICHUSI Lennocmu nayunozco

70. | lucnepcus cBeta 1 CBETa; nosuanus,; Tpyoosoe

71. HOCTpOCHI/Ie 1 — CTPOUTH: M306pa>1<eHne npeameTa B eoCnumaHue u

o IIJIOCKOM 3€p-
n300pakeHU# 1 Xoaa P~ . npogeccuonanvioe
o KaJie, X0 JTy4CH B IJIOCKOMapauICJIbHOU ()
Jy4el MpU IPEIOMIIECHUN [UIACTHHE U B camoonpeoenenue.
CBETa MpHU3Max, X0 Jy4del B coOmparomeii u

72. | KonmpoavHas paboma 1 pacceuBarome
M 7 ((Ompa.?fcel-lue u JIMH3aXx, I/1306pa)KCHI/IC npeamMeTa B JIMH3aX U

OonTH4e-
npelomieHue ceemay. CKHX TPHBOpAX;

73. | JIun3zel 1 — Ha0JII01aTh: PEIOMJIEHUE U MTOJTHOE

74. | CoOuparomue JTHH3BI 1 BHYTpEHHEE

75. I/I306pa>KeHI/Ie Hpe,I[MeTa 1 OTpaXCHUE CBCTA, TUCIICPCHUIO CBETA,




B COOMparomiel JINH3e

paznoxeHue Oe-

76. | dopMyna TOHKOM 1 JIOT0 CBETA B CICKTD;
6 N — CpaBHHUBATH SBJICHUS OTPAKEHHUS CBETA U
COOHparOUICH JIMH3bI HOTHOTO
717. PaCC@I/IBaIOHlI/Ie JIMH3bI 1 BHYTPCHHETO OTPaXKCHUS;
78. | U3006pakenne npeamera | 1 — NIPHUBOIUTE JOKA3ATENLCTBA
B PACCEUBAIOLICH JINH3E DNICKTPOMATHHTHOM
MPUPOJIBI CBETA;
— CHCTEMAaTHU3HPOBAThH 3HAHUS O
79. | ®okycHoe paccTostHue U | 1 busHuecKoit BeH-
OIITHYCCKasA CHJia YUHE: JIMHEHHOE yBEJIMYEHUE ONTHYECKON
CUCTEMBI U3 JIBYX JIUH3 CHCTEMBI,
80. | Yemoseueckuii ria3 kak | 1 — KIacCHQUIMPOBATE THITHI JHH3;
— BBIYHCIIATE: (POKYCHOE PacCTOSHHE U
OIITHYCCKasd CUCTEMaA
OINTHYECKYIO
81. | Onrriyeckne npudOpsI, 1 CHILY JIMH3BI, PACCTOSIHHE OT N300PAKEHUS
YBCIIMUUBAIOIIUEC YTI'OJI npeaMeTa
3peHus JI0 JINH3bI, (POKYCHOE PACCTOSIHHE U
82. | Pemenue 3a1au 1 OHNTHHICCKYIO CHITY
CUCTEMBI U3 NBYX JIMH3; YIJIOBOEC
83. | Konmpoavuas paboma 1 yBEJHUEHHE THH3HI,
No8 «I' eomempudecKkas MHUKPOCKOIIA M TEJICCKOIIa;
ONMuKay. — HaXOAUTb TPaUICCKH: ONTHYCCKUIT
LEHTP, TJ1aB-
HBIA (POKYC 1 (POKYCHOE PACCTOSHHE
coOuparowieil JTMH3bI; TaBHbIH HOKyC
OINTHYECKOI CHCTEMBI U3 IBYX
JIMH3;
— ONPCACTIATh BEJINYUHBI, BXOJANINE B
(bopM}:ny
TOHKOI1 JINH3BI,
— XapaKTepHu30BaTh N300paKECHHUS B
cobuparormiei
JIMH3E;
— aHaJIM3UPOBATh YCTPOUCTBO ONTHYECKOM
CHCTEMBbI
rnasa;
— OILICHUBATH PACCTOSHHE HAMIYUILIETO
3peHHS;
— HCCJIE0BATh U AaHAIN3UPOBATH CBOE
3peHHE;
— IOJIy4YaTh H300PaKEHHs C MOMOILBIO
coOupatormiei
JIMH3BL;
— U3MEPSITh MOKA3aTEIb MPETOMIICHHSI
CTEKIIa;
— HabmoaaTh U 00001IaTh B Mpoiiecce
9KCIICPUMECH-
TaJILHOU JEATEeIHLHOCTH;
— MIPUMEHSTH [OJTy4EeHHbIE 3HAHUS K
PELICHHIO 33134
Bonnoswie ceoiicmea 8u) — Omnpenenats yCIoBHs KOrepPEeHTHOCTH I'padxcoanckoe
ceema BOIH, gocnumanue,
84. | ntepdepeHuus BoIH 1 — OOWSICHSTS yCHOBHS MHHHMYMOE i Lennocmu nayunoz2o
MaKCUMYMOB
85. | BzaumHoe ycuienue u 1 TIpH UHTEP(EPEHIIMH CBETOBBIX BOJIH; NRO3HARUA
ocia0JieHHe BOJIH B — ONIPEJCIATh YCIOBUE IPUMEHUMOCTH
IPOCTPAHCTBE npuOTHKe- §
86. | VinTepdepenmms ceeta 1 HHS TeOMETPHYECKON ONTHKY;
— HabromaTh HHTEP(EPEHIINIO CBEeTa Ha
87. | Imdpakuus cBeTa 1 MBUTBHOS
88. | Jlabopamopnas paboma | 1 IUIeHKe U IN(PPAKIHOHHYIO KAPTHHY OT

No 5 «Habarwooenue
unmepgepenyuu u
oupparyuu ceema.

JByX TOUY€Y-
HBIX UCTOYHUKOB CBETA IIPU PACCMOTPEHUU
UX uepes




89. I[I/I(bpaKI_[I/IOHHaSI 1 OTBEPCTHS PA3HBIX INAMETPOB;
pererka — qc)mpenenﬂn, ¢ MOMOIIBIO
AnQpakKInOHHO perreT-
90. | Jlabopamopnas paboma | 1 o FgaHHHH on eKIT) S
Ne 6 «Uzmepenue Onurvi 4yBCTBUTEILHOCTHU YEIO-
C6emoeBoll 80IHbL C BCUYECKOTO I'j1a3a;
NnOMOWbIO — 3HAKOMHTHCS C AUPPAKIUOHHOMN
ouppaxyuonnoil PCLICTKOM KaK
OIITUYECKUM PHOOPOM H C €€ IIOMOIIBIO
pPeuemKu». M3MEpHTD
91. | Koumpoavnas paboma 1 JUTHHY CBETOBO BOJTHBI;
Ne 9 «Bonnosas — HabmoaaTh 1 06061IaTE B MPoLEcce
ONnmMuKay. OKCIEPUMEH-
TaJbHOM JIeATENBHOCTH;
— NPHUMEHSITH TOIYYCHHBIC 3HAHUS K
PEIICHHIO 3a-
1a4
Keanmoesas meopus (11 u) — ®opMyIMpOBaTh KBAHTOBYIO THIIOTE3Y Okonozuueckoe
EKMPOMAHUMHO20 [nanxa, gocnumanue;
usLyseHUR 3aKOHBI TEIUIOBOTO u3iydyeHus (Buna u DusecKoe
Crepana—
u geujecmea Bonbimana), 3akonbl poTodddexra; 60CRUMAHUE U
92. | TerioBoe U3NTy4eHUE 1 — HabmoAaTh: (POTOIIEKTPUYECKHI ¢opmuposarue
93. | ®oroaddekr 1 ek, m3myde- § KYIbMypol 300P06bsL;
94. | Kopryckyaspro- 1 HIE JIa3epa i €ro BOCHCTBHE HA BELIECTBO, | Thy)pgoe
M CIUIONI-
BOJIHOBOM Iyajln3Mm HOM U JIMHENYaThId CHEKTPBI UCITYCKAHMS; gocnumanue u
95. | BonHOBBIE CBOMCTBA 1 — PAaCCUUTHIBATh: MAKCUMAJIBHYIO npogeccuonanshoe
YaCTUIL KHMHETHUYCCKYIO caMoonpedereHue;
96. | CtpoeHue aToma 1 SHEPIHIO AIEKTPOHOB pu Porodddekre, Aoanmayus
JUTUHY BOJIHBI
97. | Teopus atoma Bojioposia | 1 Jie bpolisst yacTUlbl ¢ U3BECTHBIM 0bydaioujez0ca K
98. | Iormomenue u 1 3HaYCHHUEM MMITYJIb- USMEHATOWUMCL
W3JIy4YE€HHE CBETa ATOMOM ca, 4ACTOTY M JUIHHY BOTHBI HCITycKaemoro | YCAIOGUAM
99. | Jlabopamopnas paboma | 1 cBeTa fpH coyuansbrou u
No 7 «Habmiodenue Tepexo/ie aToMa U3 OJHOTO CTALMOHAPHOTO | npUPOOHOLL CPEObL.
JUHENUaAmoz2o u costort Ipascoancroe
B APYTOe: gocnumanue.
CNlI0ULHO20 CREKMPOB — MPUBOJIUTH JOKA3aTEJIbCTBA HATUYHUS Y
UCNYCKAHUAY. CBETa KOpP-
100] JTazep 1 [YCKYJISPHO-BOJIHOBOTO uyannz)ma CBOWCTB;
v — QHAJIM3UPOBATH OIIBIT [0 AUPPAKIKUHI
101} Dnexrpudeckuii pazpsa B | 1 R —
rasax doToHOB;
102\ Konmpoavras paboma 1 — 00CYKIaTh: PE3yJIbTAT OIbITA
Ne 10 «Keanmosas Pesepdopua, dpusn-
meopusi 4yecKuil cMbICi Teopun bopa;
— CpaBHHBATh CBOOO/IHBIC U CBSI3aHHBIC
ONIEKMPOMACHUNTIHO20 COCTOAHHA
U3JIYYEeHUA U eeyecmea ). SIIEKTPOHA,;
®usnKa BEICOKUX (16 9) — WMCCNEI0BATh JIMHEHYATHIN CIIEKTP aToMa
SHEpPrui BOAopoa,
— OOBSICHATD NIPUHIMI ASHCTBUS Jla3epa;
— OIMCBHIBATH MPUHINI ACHCTBUS
IUIa3MEHHOTO
9KpaHa, KOHCTPYKIIUIO BAKYYMHOTO HOJa U
TpHOJA;
— 0000maTh B mporecce
9KCIEPUMCHTAIBHON JIesi-
TEJIbHOCTH;
— NPHUMEHSITh IOJYYEHHbIE 3HAHUS K
PELICHHIO 3a-
1a4
Duzuka amomnozo aopa | (10 u) — BBIUMCIIATB: DHEPTUIO CBSA3H HYKIOHOB B | DKo102U4ecKoe
Ape 1 gocnumanue,
103] CocTaB aTOMHOTO SIpa 1 9HEPTHIO, BBIICISAIONIYIOCS IPH SIIEPHBIX




104| DHeprus cBs3U 1 peakuusx; Quzuueckoe

HYKJIOHOB B SI/IpE SHCPTHUIO, BBIICTAIONLYIOCH P gocnumanue u
AAUO0aKTHUBHOM pac-

105 EctecTBeHHas 1 E ae: P gopmuposanue
paﬂl/loaKTI/IBHOCTB — BBIABJIATH IPUYUHBI €CTECTBEHHOU Kyﬂbmypbl 300p06bﬂ;

106| 3akoH paguOaKTUBHOIO 1 PaJIMOAKTUBHO- Tpyoosoe
pacmanaa cTH; socnumanue u

107 I/ICKYCCTBeHHaﬂ 1 —e CSSBHI/IBE[T]). AKTUBHOCTHU Pa3JIMIHBIX l’lpOd)@CCLtOHaJZbHoe

BEILIECTB; .
pailnOaKTUBHOCTD yIpaBisgeMblil TepPMOsIEPHBII CUHTES C camoonpedenenue,

108 Ucnonb3oBanue sHepruu | 1 YHPaBJIEMbIM Aoanmayus
ACJICHUA AACP. ﬂ;[epHasl JICJICHUEM sIACP; KOHCTPYKIIUM U IPUHIIUIIT 06ytta;0u;e20c;z K
SHEpreTHKa JICHCTBUS UBMEHSTOUWUMCSL

> ATOMHOM M BOJAOPOIHOM O0MO;
109] TepMosiAEpHBII CUHTE3 1 Hopoa . YCRo8UAM
— OLCHUBATL: SHCPTCTUICCKUU BBIXO A co uaﬂbHOl/‘z u

110| SInepHoe opyxue 1 peaximu 4 .

111} Jlabopamopnas paboma | 1 JeneHus, KpuTudeckyio maccy 235U; NpUpOOHOL Cpeobi.
M 8 «HqueHue — aHaJIU3UPOBATH HpO6ﬂeMI)I ﬂﬂepHOﬁ FpaD/COCZHCKOQ
63aUMO0eTiCIEU. ig‘gacmcm gocnumanue.

b
qacmuuyu A dep HbLX — OIUCBIBATH YCTPOMCTBO U IPUHLUI
peaxyuii (no neticreus ADC,
domozepagusam)». JeHCTBIE PaAMOAKTUBHBIX H3TyYeHUH
Pa3JINYIHBbIX TU-
OB Ha KUBOI OpraHu3M;
112} buonoruueckoe 1 P ’
o — OLCHUBATDH MCPCHCKTUBLI PA3BUTHUA
ACUCTBHC TEPMOsIIEpHON
paaOaKTUBHBIX SHEPIeTHKH;
I/IBJIylleHI/Iﬁ — OOBSACHSTH BO3MOKHOCTH MCIIOJIb30BaHUS
pamuo-
AKTUBHOT'O U3JTYUYCHHA B HAYYHBIX
UCCIICAOBAHUAX U
Ha IIPaKTHUKE;
— 3HAKOMMUTBHCA C METOAOM BBIYMCIICHUA
YAEIBHOIO
3apsiia 4acTHLb 110 oTorpadun ee Tpeka;
— M3MepATh 1 0000111aTh B IIpoliecce
JKCIIEPUMECH-
TATBHOUN JACATEIIHHOCTH
dnemenmapnvie (6u) — Knaccupuuuposars: snemeHTapHbie Dxonocuueckoe
yacmuybl g‘wm”"‘ Ha . socnumanue;
CpPMUOHBI 1 OO30HBbI, YaCTUIIbI U

113} Knaccudukanus 1 AHTHYACTHIEL, Ha Dusuueckoe
3JIEMEHTAPHBIX YACTHII YACTHIIbI, YIACTBYIOLINE B CHIBHOM gochumanue u

114| JlenToHBI KaK 1 B3aUMO/IEHCTBIM dopmuposanue
(byHIaMeHTaIbHEIE 1 HE YYaCTBYIOLME B HEM; aJIPOHBI U UX KYIbmypsl 300P08b3L;
YaCTHULIBI CTPYKTYDPY, Tpyooeoe

115 K 1 [HOOHRL: socnumaHue u

| Knaccnguxanus u — XapaKTepHu30BaTh apOMaThl KBAPKOB;

CTPYKTypa aApOHOB — TIepeunCIIATh LIBETOBbIE 3aps/Ibl KBAPKOB; npogeccuonanshoe
116| B3anmonenicTBre 1 — paboTaTh ¢ TEKCTOM yUeOHUKA 1 camoonpeoeienue;

KBapKOB TpeJCTABIIATD UH- ; Aoanmayus

OpMalUuK0 B BUJC TAOJIULIBI,
117] ®yHaaMeHTaIbHBIE 1 popman At TbL obyuarowe2ocs K
— IPUMCHATH NMOJTYUCHHBIC 3HAHUA K

4aCTHUILIbI pelLeHHIO 3a- USMEHAIOUUMCA

118) KonmponvHas paboma 1 nay YCRo8UAM
Ne 11 «Duzuka evicokux COYUAIbHOU U
dHepauiiy. npUpoOHOU cpeobi.

I'pasicoanckoe
goCnumanue.
JJIeMEeHTbI (8 q) — Wcnonb3oBate MHTEpHET U151 IOKMCKA
acTpou3UKHU nsobpasie-
o« HHUHW aCTPOHOMUHNYECCKHUX C KT 5
Deonrouyusn Bceenennoii P TPYKTYD;
” — IIOSICHATH (1)1431/1‘16CKI/II/1 CMBICJT YpPaBHCHUS

119 CtpykTypa Bcenennoi, 1 Dpu- Ikonozsuueckoe

ee pacuMpeHue. 3aKoH MaHa; socnumanue;




Xa00mna — KJIacCU(UIPOBATE TIEPHOIBI BOMIONNN | Puauyeckoe
120] Kocmosmorudeckast 1 E(S?CH_ gocnumanue u
MOJeNIb paHHEH — T;pHMeHﬂTB (byHaaMeHTaTbHbBIE 3aKOHBI popmuposanue
Bcenennoit. Opa busuKH K KYIbMypbl 300PO8bSL;
H3JTy4YCHUA 00BSCHEHUIO MTPUPOJIBI KOCMUUECKUX T pydoeoe
121} Hykneocunres B panHen | 1 00LEKTOB U 5iB- gocnumanue u
Beenenroi ﬂeHOHﬁe;HI/IBaTb BO3pPACT 3BE3]1 [10 HX MACCE; npoeccuonansioe
122 Obpasonanue 1 — CIIBlSBbIBaTb CMH€e3 Tﬂ)KeJ'flle SHGMGHTOI’B p | CaMOONp edenenue;
ACTPOHOMHUYECKHUX 3Be3IAX Aoanmayus
CTPYKTYp C UX PAaCIONIOKEHUEM B TabIIHIIe obyuarwe20cs K
123| DBouronus 38€311 1 Menneneesa; UBMEHATOUUMCSL
124 O6pazoanue u 1 ;,1 jngSHpOBaTB YCIIOBHS BOSHUKHOBEHHUS | 3,070/
sBoonHst COHEUHOM — cpa;aHHBaTL YCIOBHSL Ha Pa3IIMYHBIX coyuanerou u
CUCTEMBI mjaHerax, Je- npupO()HOM Cpe()bl.
125| BOo3HUKHOBEHUE 1 J1aTh BBIBOJbBI O BOBMOKHOCTH 3apOKACHU S FpCZJfC‘OCZHCKoe
OpraHUYECKOM KU3HU HA HBHH Ha socnumanue.
JpYrux IUIaHEeTax;
3eMHe — BECTHU JUAJIOT, BBICITYIINBATH ONIOHCHTA,
126/ IloBTOpEHuUe n 1 Y4acTBO-
0606H1€HI/I€. BaTh B IMCKYCCHH;
— BBICTYIIATh C JOKJIAIaMH H
MIpe3eHTAIUIMHU 00 00-
Pa30BaHUMU DIUTUIITUYCCKUX U CIIUPATbHBIX
raNaKkTHK,
0 pa3Mepax M BO3PACTe JYHHBIX KPAaTEpPOB, O
COJTHEY-
HbIX IIATHAX
O0o0mIaroniee (29 v)
MOBTOPEeHHE
10 knacc (16u) — OPUMCHSTH MOJyYCHHbBIC 3HAHUS K Dronocuyeckoe
PEIICHHIO KAYeCTBEHHBIX 3a/1a4; gocnumanue;
127] ®dusnka B MO3HAHKUK 1 — BBICTYIIATh C COOOLICHUSIMHE, JOKII[aMHu, DusiecKoe
BeIIeCTRA, IO, pebepaTamMu U pe3eHTALHAME ocnumanie
— OIMCHIBATH YKCIIEPUMEHTHI 10
[POCTPAHCTBA U BPECMCHHU HaboIeHUI0 AU(PAKIUY CBETa; ¢opmuposarue
128| Kunematuka 1 — HaOMOaTh TUPPAKIMOHHBIN CIIEKTP U Kybmypbl 300P06bSL;
PpaBHOMEPHOI'O €ro U3BMECHCHUE quH U3MCHECHHUU II€PpHUOJaa pr() 080€
JBUKECHUS I(paKINOHHON peneTKy; -
o — U3MEPSITh JJINHY BOJIHBI H3JTyICHUS
MaTCpHUAIbHOU TOUKH Ha3epﬂopﬁ yxaim; Y n npogheccuonanvHoe
129} Kunemarnka 1 — COCTaBJIATh U 3AMONHATE TAOIHUILY C camoonpeoenenue;
IECPUOJTUYICCKOrO pe3ynbTaTaMu U3MEpEHMUi]; Aoanmayus
JIBUKEHUS — paborTaTb B rpymime; 06yuaiowez0cs K
MaTepHaHBHOI‘/’I TOYKH — IPUMCHATH NMOJTYUCHHBIC 3HAHUA K L[S’MeHﬂfOLL;uMCﬂ
130 Tunamuka 1 PEHIEHITO et VCIOBUAM
MaTepUaIbHOW TOUKH coyuUanbHoU U
131| 3akoHBI COXpaHEHUS 1 NPUPOOHOU CPeObl.
132] lunamuka 1 I'padxcoanckoe
NnepuoanICCKOro socnumaxue
JABHKCHU S
133| Craruka 1
134| PenstuBucTCKas 1
MCXaHHKa
135| MonekynspHas 1
CTPYKTYpa BEIIECTBa
136/ MonekynspHo- 1
KHUHCTHYCCKAA TCOPUS
nacaJIbHOIo rasa
137] TepmoarHaMuka 1




138| KuakocTs u nap 1

139 Teepnoe Teno 1

140/ MexaHnnuecKkue BOJHBI. 1
AKyCTHKa

141} Cunsl 1
3JEKTPOMArHUTHOT'O
B3aUMOJICUCTBU
HETIOJBMUYKHBIX 3apsi/IOB

142} Dneprus 1
3JEKTPOMArHUTHOT'O
B3aUMOJICUCTBU
HETIOBUYKHBIX 3apsi/IOB
11 knacc (13u) — TIPUMCHATD TOJTYYCHHBIC 3HAHUSA K JKonocuueckoe

PCUICHUTIO KaY€CTBCHHLIX 3aJ1a4; gocnumanue;
143 BaKOH OMa 1 — BBICTYIIAThb C COOGIIICHI/IHMI/I, JOKJIaJdaMu, @LL?M’{@CKO@
144] TemnoBoe ncHCTBIE 1 pedepaTamMu U IpEe3CHTAUIMHA COCHUMANILE 1
— OIIMCBIBATh DKCIICPHUMCHTEHI 10
SICKTPUIECKOI'O TOKA HaOMIO/IEHNIO TM(PAKIMK CBETA; gopmuposanue

145| Cuinpl B MarauTHOM 110J1e | 1 — HabmoaaTh (UPPAKIMOHHBIA CIIEKTD KYybmypol 300p06bs;

146| DHEprust MArHUTHOTO 1 €T0 M3MEHEHNE IIPH H3MCHEHHH epHOJa Tpydosoe
OIS I paKINOHHOMN PEeLIeTKH; QOCHUMAHILE U
— U3BMCPATH JJIMHY BOJIHBI U3JTYUCHHUA

147] DnekTpoMarHeTusM 1 NTA3epHOI yKA3KH; npogheccuonanvroe

148/ [lenu nepemenHoro Toka | 1 — COCTABIISATH U 3AMOJHATH TaGIHILy ¢ camoonpeoenenue;

149| Vznyuenue u npuem 1 pe3ysIbTaTaMi H3MEPEHUH; Aoanmayus
3NIEKTPOMATHUTHBIX BOJIH — paborats B rpyne; obyuaiowezocst K
paﬂI/IO- " CBq— — IIPUMCHATH NOJYUCHHBIC 3HAHUSA K MS’M@HE}OLL;MMCE

PEHICHUIO 3a4a4
JMana3oHa YCIO0BUAM

150{ OTpaxkenue u 1 COYUATILHOU U
MIPEJIOMJICHUE CBETA NPUPOOHOU cpeobi.

151 Ontruyeckue npudOpbI 1 I'pasicoanckoe

152| BonHoBas ontuka 1 gocnumanue

153 KBanToBas Teopus 1
3JEKTPOMArHUTHOT'O
W3JIy4€HHUS U BEHIECTBA

154| duzrka aTOMHOTO fA71pa 1

155/ DnemenTapHbie yacTunbl | 1
Pe3epB BpemeHnu (159) — IPUMEHSTH MTOJTYYCHHBIC 3HAHUS

K pELICHUIO0 KaUeCTBEHHBIX 3a/1a4;

156/ Knunemaruka 1 — BBICTYNATh C COOOIICHUSIM, Oxonoeuueckoe
MOCTYIATENbHOTO NOK/IafaMu, pedepartamMu u gocnumanue;
JIBAKEHUS TIPe3CHTALSIME Quzuueckoe

157| YpaBHeHUs1 ABUKEHUS 1 — ONHUCHIBATh YKCIIEPUMEHTHI 110 eocnumanue u

158| Ocuoebl MKT. T'azoBbie | 1 HaOMIOIeHNIO TU(PAKIIHI CBETA; popmuposanue
cMecH — HabmonaTh TU(paKIIMOHHBINA KYbmypbl 300DP08b3L;

159| Pemenue 3agaq no teme | 1 CIIEKTD ¥ €r0 M3MEHEHUE IIPU Tpyoosoe
«YpaBHeHI/Ie COCTOSTHUSA U3MEHEHUU Iepuoaa eocnumaHue u
NACAJIBHOTI'O Ira3a» Z[H(I)paKLII/IOHHOﬁ pELIETKH; npoqbeccuozmﬂbﬂoe

160| Pemenue 3amad mo teme | 1 — WU3MEPSATH JNINHY BOJIHBI camoonpeoenenue;
«I"a30BBIC 3aKOHBI W3JIyYCHHUS J1a3€pHON YKA3KU; Aoanmayus

161} Pemenue rpaduueckux 1 — COCTaBJISATh U 3aIOJHATH TaOJIHITY o0yuaiowe20cs K
3a7a4 I10 TEME C pe3yJIbTaTaMU U3MEPEHUMN; USMEHAIOUWUMCA
«M30mpouecch» — paboTathb B rpyIie; yerosuim

162 DnexTpocTaTuka. 1 — NIPUMEHSATH NOJTyYEHHbIE 3HAHUs | COYUATLHOU U
Konnencarop K PELICHUIO 3a1a4 npupoOHoIL Cpeobl.

163| Perenue 3agaq o teme | 1 I'pasicoancroe

gocnumanue

«INEKTPOCTATUKA




164

Mexannueckue
KOJIEOAHUA U BOJIHBI

165

DNeKTpOMarHuTHHIE
KOJIEOAHUA U BOJIHBI

166

3aKOHBI TEOMETPUYECKON
ontuku. [Toctpoenue
M300paXKeHUA

167

ITocTpoenue
M300pakeHUH B TIOCKHUX
3epKanax

168,

dotorhdexT. 3aKoHBI
dororddexra

169

YpaBHeHne DUHIITEHHA

170

ANropuT™M pereHus
3ajad
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