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MHNOSACHUTEJIBHASA 3AIINCKA

PaGouasi nporpamMma no ¢pusnke yrayoaéHHoro ypoBHs aja 10-11 kiaccoB cocTaBjieHa B COOTBETCTBUU:

- GenepanbubiM 3akoHOM Poccuiickoii @eneparuu Ne273-03 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit deaeparun» (B
JEUCTBYIONICH pelaKInN);

- Ilpukazom MunuctepcrBa obpa3oBanusi u Hayku Poccuiickoit ®enepanuu or 7 mas 2012 1. Ned13 «O6 yrBepx aeHUU
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CpPEJHEro oOIIero 00pa3oBaHUs;

-Ilpukazom Muno6puayku Poccum ot 31.12.2015 N 1578 "O BHecenuu u3MeHEHUM B (eaepaibHbIi TOCyAapCTBEHHBIN
oOpa3oBaTeIbHBI CTAHAAPT CPEAHEro 00IIero oOpa3oBaHus, YTBEP)KICHHbIN MpUKa3oM MUHHCTEPCTBA 00pa30BaHMS U HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 r. N 413»;

- OcHOBHO¥ 00Opa3zoBaTebHOM porpamMmMoi cpeganero odiero oopazosanust ' bOY COI Ne2 c. bonpmiast ['mymuia.
IIporpamma pa3paGoTaHa Ha OCHOBAHHWH CJIEIYHOIIHX MPOrpaMMm:

- O.A. Kpsicanora, I'.4l. Mskumes Pabouas mporpamma k muaun Y MK I'.f. Mskumea, ®uzuka 10-11 knaccel, yriryOaeHHbIH

ypoBeHb, M. JIpoda, 2020
- «lIpumepHass ocHOBHasi mporpamma cpeaHero oOmero oOpa3oBaHuUs», OA0OpeHa perieHHueM (enepaibHOro y4eOHO-
METOANYECKOT0 00BheAUHEHHUS 110 001IeMy oOpa3zoBaHuio (MpoTokoi oT 28 utoHs 2016 roga Ne2/16-3)

Y4eOHble mocoOHA:

- ®usuka 10 k1. (ba3zoBeiit 1 yrayonenHsii ypoBenb) [.5. Msakumes, b.b. Byxosues, T.C. Corckuit/mon penakiuein H.A.
[TapdhenTreBoit, M. [Ipocsemnienue 2020 r.

- ®usmka 11 k. (bazoBerit u yriyonennsiit ypoBenb) [.5. Makumies, b.b. byxosues, T.C. Cotckuit/mon penakiueit H.A.

[TapdenTtreBoii, M. Ilpocsemnienue 2021 r.

KonnuyecTBO 4yacoB, 0TBOAMMOE HA U3yYeHUE TPOTPAMMBbI

Kiracce Koi-Bo yacoB
10 kiacc 170 gacoB
11 xnacc 170 gacoB




IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA KYPCA ®U3UKMU.
JINYHOCTHBIMHU pe3yabTaTaMu 00yueHUs (PU3UKE B CPETHEH LIKOJIE SIBISIOTCA: pe3yJbTATOB!

— YMEHHUE YIPABIATH CBOCH II03HABATEIBHON ACATEIBHOCTHIO;

—TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha MPOTSKEHUU BCEH JKU3HH; CO3HATEIBHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHONW MPOPECCUOHATIBHON U OOLIECTBEHHOM €SI TeIbHOCTH;
—YyMEHHUE COTPYIHMUYATh CO CBEPCTHUKAMM, JI€TbMHU MIIQJIIIEr0 BO3pacTa, B3pPOCIBIMHM B 00pa3oBaTelbHOM, Yy4eOHO-
UCCIIEN0BATENBCKON, MPOEKTHOW U IPYTUX BUJIAX AEATEIBHOCTH;

— (opmupoBaHre MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW; OCO3HAHHME 3HAUYMMOCTH
HAyKH, BJIaJICHUs JOCTOBEPHOM MH(MOpManueld 0 MepeloBbIX JOCTUKEHUAX UM OTKPBITUAX MUPOBOM M OTEYECTBEHHOM HAYKH;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MHpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY;
— YYBCTBO T'OPJIOCTH 32 POCCUNCKYIO PU3NYECKYIO HAYKY, TYMaHU3M;

— MOJIOKUTEIBHOE OTHOLIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTB;

—D9KOJIOTUYECKasl KyJIbTypa, Oepe’kHOe OTHOLIEHHWE K POJHOM 3emiie, MpUpOAHbIM OoraTtcTtBaM Poccum u mMupa, mOHUMaHHE
OTBETCTBEHHOCTH 34 COCTOSIHUE IIPUPOJHBIX PECYPCOB U Pa3yMHOE IPUPOIOIIOIb30BAHUE.

MeTanpeaMeTHbIMH Pe3yJbTaTaMU OCBOCHUS BBIMTYCKHUKAMHU MOJTHON IIKOJIBI IPOTPAMMBI TTO (PU3HUKE SBISIOTCA:

OcBoeHMe peryJATHBHBIX YHUBEPCAJIbHBIX Y4eOHBIX IeiiCTBHIL:

— CaMOCTOSITENIHO OIPEACNATh eI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/Jaud B 00Opa30BaTEIbHOU ACSTEIBHOCTH U
YKA3HCHHBIX CUTYyalUsIX;

— OIIEHUBATH PECYPCHI, B TOM YHCII€ BpEMA U JIPyrue HeMaTepHUaIbHbBIE PECYPChl, HEOOXOAMMBIE JJIsl TOCTHUKEHHS TTOCTABIICHHOMN
paHee 1enu;

— COIOCTABJIATh UMEIOLINECS BO3MOXKHOCTU U HEOOXOAUMBIE JIJISl TOCTHKEHUS 1IeJIU PECYPCHI;

— OIPEIEIATh HECKOJIBKO IIyTEN JOCTHKEHUS ITOCTABICHHON LIEIIN;

— 3aJ1aBaTh APAMETPbI U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPEAEIIUTD, YTO LIEJIb JOCTUTHYTA;

— COIIOCTABJIATH MOJYYEHHBIN PE3yJIbTAT ACATEIBHOCTH C IOCTABICHHOM 3apaHee LEIIbIO;

— OLIEHUBATh IMOCJEICTBUS JOCTH)KEHUSI MOCTABICHHOW LENU B ACSITEIbHOCTH, COOCTBEHHOM >KM3HHM M KU3HHU OKPYNKAIOIIMX
JIIOJIEH.

OcBoeHUe NTO3HABATEIbHBIX YHUBEPCAJIbHBIX YUYEOHBIX 1eHCTBUI:

—KpPHUTHYECKHU OLIEHUBATh U MHTEPIPETUPOBATH UH(OPMALIUIO C Pa3HbIX MO3UIUH;

—pacno3HaBaTh U (UKCHUPOBATH NPOTUBOPEUMS B MHPOPMALIMOHHBIX HCTOYHHUKAX;



—HCIOJIb30BaTh Pa3IUYHbIE MOAEIBHO-CXEMAaTHUECKUE CPEICTBA JUIsl IPEICTABICHUS BbISIBICHHBIX B HH()OPMAIMOHHBIX
MCTOYHUKAX MPOTUBOPEUMIL;

—OCYILECTBIIATh Pa3BEPHYThIM HH(POPMALIMOHHBIN MOUCK U CTABUTh HA €0 OCHOBE HOBbIE (YUeOHbIE U TIO3HABATEIbHBIC) 3a4a4H;
— HUCKaTh U HAXOJIUTh 0000IIEHHBIE CITOCOOBI peIleHUs 3a/1a4;

—TIPUBOJUTH KPUTUUECKUE apTyMEHTHI, KaK B OTHOLIEHUU COOCTBEHHOIO CYX/ICHHMS, TAK U B OTHOIIEHUH IEUCTBUI U CYXIECHUN
JPYroro 4enoBeKa;

—aHaJIM3UPOBATh U NMPE0OPa30BHIBATH MPOOJIEMHO-TIPOTUBOPEYUBBIE CUTYAIUU;

—BBIXOJIUTh 32 PAMKU Y4€OHOTO MpeaAMeTa U OCYUIECTBIAThH LEJICHANPABICHHbIH MOMCK BO3MOKHOCTH HIMPOKOIO MepeHoca
CPEJICTB U CITOCOOOB ACHCTBUS;

—BBICTPAaUBaTh UHAMBUIYAIbHYIO 00pa30BaTeNIbHYI0 TPACKTOPHIO, YUUTHIBAsI OTPAHUYEHUS CO CTOPOHBI APYTHX YYACTHUKOB U
pECYpCHBIE OIpaHUYECHUS;

—MEHSTh U yJIEPKUBATH Pa3HbIe MO3UIUU B TO3HABATEIBLHON IEATETLHOCTH

(ObITh Y4EeHUKOM U YyuuTesneMm; (QopMyIHpoBaTh OOpa30BaTEIbHBIM 3alpoC M BBINOJHATH KOHCYJIbTATUBHBIE (DYHKIUU
CaMOCTOSITENIbHO; CTaBUTh IIP0O0OJIeMy U paboTaTh HaJ €€ PEelIEHUEM; YIPABIATh COBMECTHON MMO3HABATEIbHON JIEATENbHOCTBIO U
IO TUYUHSITHCS ).

KoMMyHuKaTHBHBIE YHUBEpPCAIbLHbIE YUeOHbIE JeiiCTBHS:

—OCYIIECTBIIATH JICIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (Kak BHYTpU 00pa3oBaTeIbHON
OpraHu3aluy, TaK 1 3a €€ MpeieIaMu);

—TpH OCYIICCTBICHUU T'PYNIIOBOM pabOThI OBITh KaK PYKOBOJMTENIEM, TaK W WICHOM IMPOEKTHOW KOMAaHIbI B Pa3HBIX POJIAX
(reHepaTopoM HueH, KPUTUKOM, UCTIOJTHUTEJIEM, MMPE3CHTYIOIIUM U T. 1.);

— Pa3BEPHYTO, JIOTUYHO U TOYHO HU3J1araTh CBOIO TOUKY 3PEHHUS C UCMOJb30BAHUEM aIeKBATHBIX (YCTHBIX U MMUCHhbMEHHBIX)
SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOHMIUKTOTCHHBIC CUTYAIUH M MPEIOTBPAIaTh KOHPIMKTHI 10 UX aKTUBHOH (ha3bl,

— COTJIaCOBBIBATH MO3HMIIMN WICHOB KOMaH/BI B IIPOIiecce pabOThI HAJT OOIITUM ITPOTYKTOM/PEIICHUEM;

— TPEJCTABIATh MyOJUYHO PE3yJIbTaThl HHIAUBUIYATbHOW U IPYNIOBOM JIEITEILHOCTH, KaK MEepe 3HAKOMOM, TaK U Mepe
HE3HAKOMOU ayJUTOPHUEH;

—1010UpaTh MAPTHEPOB IS ICIIOBOM KOMMYHHMKAIIMH, HCXOS U3 COOOPaKCHUI pe3yIbTaTUBHOCTH B3aMMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHIA;

—BOCIPUHUMATH KPUTHYCCKHUE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;



—TOYHO U eMKO (DOpMYITUPOBATh KaK KPUTHUECKHE, TaK M OJJOOPUTEIbHBIC 3aMEUYaHUsI B a/IpeC APYTUX JIFOJACH B paMKaXx JIEJI0BOU
1 00pazoBaTeIbHON KOMMYHHKAITUH, N30erast Py 3TOM JIMYHOCTHBIX OIICHOYHBIX CYKICHUN.

IIpeanMeTHBIMHU pe3yabTATAMH OCBOCHUS BBIITYCKHUKAMH CpeHEH (TIOJHOM) MIKOJIBI MPOTPaMMEI TI0 (PU3UKE Ha YTITYOJICHHOM
yYpOBHE:

—dopMupoBaHUE TIPEICTABICHU O 3aKOHOMEPHOU CBSI3U U TI03HABAEMOCTH SIBJICHUH MTPUPOBI, 00 00BEKTUBHOCTH HAYYHOTO
3HAHMSI; O POJIM U MeCTe (PU3MKH B COBPEMEHHOM HaAYYHOU KapTHHE MUpPa; TOHUMaHUE POJTH GU3UKH B POPMHUPOBAHUN KPyTro30pa
1 QYHKITMOHAIBHOW TPaMOTHOCTH YEJIOBEKa JIJISl PEIICHUS MMPAKTUICCKUX 3a71aY;

— BJIaJICHUE OCHOBOIOJIATAIONTUMHU (PU3HUCCKUMHU IMMOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPUSIMH;, YBEPEHHOE
M0JIb30BaHUE (PU3UUECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

—dopMupoBaHUE MPEACTABICHUNA O PU3NYECKON CYIIIHOCTHU SIBJICHHH MPHUPOJIBI (MEXaHUYECKUX, TEIUIOBBIX, JICKTPOMArHUTHBIX
¥ KBaHTOBBIX ), BUJIaX MaTepuH (BEIIESCTBO U T0JIC), IBFOKCHUH KaK CITOco0e CYIIeCTBOBAHMS MaTEPHUH;, YCBOCHWE OCHOBHBIX UICH
MEXaHHMKH, aTOMHO-MOJICKYJIIPHOTO YYEHUS O CTPOCHHUH BEIIECTBA, SJICMEHTOB 3JICKTPOJMHAMUKN U KBAHTOBOW (DH3UKH;
OBJIJICHNE TTOHATHIHBIM aIllIapaToOM ¥ CUMBOJMYCCKHUM SI3bIKOM (PU3HKWU;

—BJIaJICHHE OCHOBHBIMM METOJAMHU HAy4YHOTO MO3HAHUS, UCIHOJIb3yeMbIMU B (pu3uke: HaOIIOJIEeHUE, OMHCAaHUE, HU3MEpPEHHE,
HKCIIEPUMEHT; YMEHUs 00pabaThiBaTh pPe3yJIbTaThl U3MEPEHUM, OOHAPYKUBATH 3aBUCUMOCTb MEXKAY (PU3NYECKUMU BEIUUHMHAMM,
OOBSICHATD MOJIYYSHHBIC PE3YNITATHI U I€NIaTh BHIBOBL;

—BJIaJICHUE YMEHUSIMU BBIABUTATh TUIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIMOJIATAIOMIUX (PU3MUYECKHX 3aKOHOMEPHOCTEH W
3aKOHOB, MPOBEPATH UX IKCIEPUMEHTAIBHBIMU CPEJCTBAMU, (POPMYIUPYSI LEIb UCCIIEI0BAHNS, BIaICHUE YMEHUSIMH OMHICHIBATh
U OOBICHATH CAMOCTOSITENIBHO TIPOBEICHHBIE SKCIEPUMEHTHI, aHAIU3UPOBATH PE3YJIbTAThl TOIYYEHHON HW3MEPUTEIbHON
uHGOpPMAIINH, OTIPENIETSATh JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

— copMuUpOBaTh YMEHHUS PENIATh MPOCTHIC (PU3UUECKUE 3aaUH;

—c@opMUpOBaTh YMEHHUS MPUMEHSATH TOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS YCIOBUN MpOTEeKaHUs (U3MUYECKUX SBICHUN B
MPUPOAE U JIJIST IPUHSITHS MPAKTHYECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

— MOHWMaHHue (PU3NYECKUX OCHOB M MPHUHITUIIOB JEHCTBUS (PabOThI) MalllMH U MEXaHU3MOB, CPEJICTB MEPEIBUKEHUS U CBSI3H,
OBITOBBIX TPHOOPOB, MPOMBINUICHHBIX TEXHOJIOTHYECKUX TMPOIECCOB, BIMSHUS WX Ha OKPYKAMOIIYIO CpeAy; OCO3HaHWE
BO3MOHBIX TPUYUH TEXHOTEHHBIX W YKOJOTUYECKHUX KaTacTpod;

— (opmupoBaHHe COOCTBEHHOM MO3UITMHU IO OTHOIIEHHUIO K PU3NIeCKOi HHPOPMAIIHH, TTOTYIaeMOU U3 PA3HBIX HCTOYHUKOB.

— ¢opMUpOBaHNE CUCTEMBI 3HAHUN 00 00X QU3UIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSAX U MPEICTABICHUN O JCHCTBUA
B0 BcenenHoi pu3nyecknx 3aK0OHOB, OTKPHITHIX B 36MHBIX YCIOBHSX;



— (QopMupoBaHHEe YMEHHS HCCIEA0BaTh U aHAIM3UPOBATH PA3HOOOpa3Hble (PU3UUYECKUE SBICHHUS U CBOMCTBA OOBEKTOB,
OOBSACHATH MPUHIUIIBI pA0OTHI U XapaKTEPUCTUKU IPUOOPOB U YCTPOMCTB, OOBACHITH F€OPU3NYECKUE SIBICHHUS;

— YMEHUE pellaTh CIO0KHbIE 3aa4H;

—BJIaJICHUE YMEHUSIMU BbIJBUTATh THUIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOIAraOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB,
MIPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMU, (HOPMYIUPYS LI€Tb UCCIIEI0BAHNUS;

—BJIaJICHUE METOJAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS U MPOBEICHUS (PU3NYECKHX HKCICPUMEHTOB, OMHCAHUS U aHalnd3a
MOJIYYEHHON M3MEPUTETBbHON HH(pOPMaLIUU, ONPEIETICHUS JOCTOBEPHOCTH MOJIYYEHHOTO pe3ysbTaTa;

— (opMUpoBaHME YMEHUH MPOTrHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JESITEIbHOCTU YEJIOBEKA, CBA3aHHOM ¢ (PU3MUECKUMHU MIPOLECCAMHU, C TO3ULUI IKOJIOrMUECKON 0€30M1acCHOCTH.

B pesyabTaTe udydeHus Kypca GU3MKN HA YPOBHEe CpeAHero o0mero o0pa3oBaHus BBINNYCKHHUK HAa YyIiIy0JeHHOM YPOBHeE
HAYYUTCH:

— OOBSICHATh M aHAM3UPOBATH POJIb U MECTO (PH3MKU B (POPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOW TEXHHUKH M TEXHOJIOTHA, B TPAKTHYECKOHN JIEITEIHHOCTH JIFOICH;

— OTIPEACIIATH M IEMOHCTPUPOBATH B3AaUMOCBSI3b MEX Ty (DH3UKOI U IPYTUMHU €CTECTBEHHBIMHU HayKaMU;

— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKy OCHOBOIIOJIATAIONIMMH HAYIHBIMU MOHSATUSMHU: MPOCTPAHCTBO, BPEMsI, MaTepHUs
(BelecTBo, moJIE),

IBW)KCHUE, CHJIA, SHEPTHUS;

— TMOHUMATh U OOBSCHATH IEIOCTHOCTh (DU3UYECKON TEOPHH, Pa3IndaTh TPAHUIIBI €€ MPUMEHUMOCTH U MECTO B PSIIY IPYTUX
(bu3HUECKUX TEOPHUIA;

— BIJIQJIETh TPUEMaMH TOCTPOCHUS TEOPETUUECKUX JOKA3aTEeNbCTB, a TAK)KE IMPOTHO3WPOBAHHS OCOOCHHOCTEW MPOTEKAHUS
(du3nUecKuX SBICHUN U MPOIIECCOB HA OCHOBE MOTYYEHHBIX TEOPETUUYECKUX BHIBOJIOB U JJOKA3aTEIbCTB;

— CaMOCTOSITEIbHO KOHCTPYHPOBATh SKCIIEPUMEHTAIIbHBIC YCTAHOBKH JIJIsI IPOBEPKHU BBIIBUHYTHIX THIIOTE3, PACCUUTHIBATH
a0COIOTHYIO U OTHOCHUTENHHYIO TIOTPEITHOCTH TTPOBOAMMBIX U3MEPEHU;

— CaMOCTOSITENIbHO TUTAHUPOBATH U MPOBOJAUTH (PU3NUECKUE IKCTICPUMEHTHI;

— pemaTh MPaKTUKO-OPUECHTUPOBAHHBIC KAYECTBCHHBIC U pACUYETHBIC (DH3MYECKUE 3a/1adu C OMOPON KaK HAa W3BECTHHIE
dbu3uIecKre 3aKOHHI,

3aKOHOMEPHOCTH W MOJIEJIH, TaK U HA TEKCTHI ¢ N30BITOYHOW HHPOpMAIIUEH;

— ONpEenemsATh TPAHUIIBI MPUMEHECHHS U3ydaeMbIX (PU3NYECKUX MOIeIeH IPH pelIeHIH (PU3NIECKUX M MEKIIPEAMETHBIX 337124,



_ BBIIBUTaTh T'MIOTE3bl HA OCHOBE OCHOBOIIOJIAraIOUX (PU3HMYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKTepHU30BaTh INI0OAIbHBIE MPOOJIEMBI, CTOSIIHME MEPE YEIOBEUYECTBOM: SHEPreTHUECKHE, ChIPhEBBIE IKOJOTUYECKUE U
poJib (DU3UKHU B PELIEHUH 3TUX TPOOIEM;

— MPEACTABISATh NPUHLHUIIBI pa0OThl U XapaKTEPUCTUKU U3YyYEHHBIX MAILUH, IPUOOPOB U TEXHUYECKHUX YCTPOICTB;

— OOBSACHATH YCIOBHUSI NPUMEHEHHUS] (PU3MYECKHMX MOJENeH MNpu pelmeHud (QU3NYecKUX 3a/ad, HaxXOJuTh aJeKBATHYIO
NPEIJIOKEHHOHN 3a7aue (GU3MUYECKYI0 MOJEIb, pa3pelaTh npoodiieMy Kak Ha OCHOBE MMEIOMIMXCA 3HAHWM, TaK U IMPHU MOMOIIH
METOJIOB OLICHKH.

BrinyckHHMK Ha yriiy0JICHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

* TIPOBEPSITh PKCIIEPUMEHTATIBHBIMUA CPEJICTBAMHU BBIIBUHYTHIC THUITIOTE3bI, (DOPMYIHUPYS I1€]Ib UCCICAOBAHUS HA OCHOBE 3HAHUS
OCHOBOIIOJIAraoIUuX

(bU3UYECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

*  ONUCHIBATH U AHAJIM3UPOBATH MOJYYCHHYIO B PE3yJIbTaTe MPOBEACHHBIX (U3HMUECKUX IKCIIEPUMEHTOB HH(POPMAILIUIO,
OTIpEeIENSTh €€ JOCTOBEPHOCT;

* NOHMMATh U OOBACHATH CUCTEMHYIO CBA3b MEXK/y OCHOBOIOJATAIONIMMHI HAYYHBIMU MOHSATUSMU: POCTPAHCTBO, BPEMS,
Marepus (BellecTBO, MoJje),

IBUKEHUE, CUJIA, YHEPTHUS;

* pemiath SKCIIEPUMEHTAIbHBIC, KAYECTBEHHBIE M KOJIMYECTBEHHBIE 3a/1a4l OJIMMITHAHOTO YPOBHS CIOKHOCTH, UCTIONB3YS
(du3nueckre 3aKOHbI, a TAK)KE YPaBHEHUS, CBSA3BIBAIONINE (PU3UUECKHUE BEIINYNHBI,

* aHAMM3UPOBATH TPAHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHMMATh BCEOOIIN XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U
OrPaHUYEHHOCTh

WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

* (hopMynHpOBATh U PeIIaTh HOBBIC 3aJ]a4H, BOSHUKAIOIINE B X0/I€ Y4EOHO-UCCIIeN0BATEeIbCKON U TPOCKTHOM JIEATETbHOCTH;
YCOBEPIIIEHCTBOBATH MTPUOOPHI U METO/IBI UCCIIEIOBAHUS B COOTBETCTBUH C TIOCTABIICHHBIMU 3a/1a4aMU;

* UCIOJIB30BATh METOAbl MATEMATUUYECKOTO MOJIETMPOBAHUS, B TOM YUCJIE MPOCTEHIIINE CTATUCTUUECKUE METOIbI 111 00pabOTKU
pPE3yIAbTAaTOB

AKCHEPUMEHTA.



COILEPKAHUE KYPCA ®U3UKHU

Du3uKa U eCTeCTBEHHOHAYYHbII METO/I NO3HAHUSA NMPHUPOABI

®duznka — (QyHaaMeHTandbHas Hayka o mpupone. Hayunwlii meTon mosHanus. B3aumocBsizb Mexay (QU3MKOW U APYTHUMHU
€CTEeCTBCHHBIMU HayKamH. MeTonbl uccieqoBaHus (U3ndeckux spiaeHud. duszndeckue BeMHUMHBL. [lorpentHocTu m3amMepeHui
dbuzndeckux BenuMurH MogenupoBaHue (U3UMYECKUX SBICHUW M MPOILIECCOB MPUPOABL. 3aKOHOMEPHOCTh W CIY4YailHOCTb.
Pu3nUeCKUe 3aKOHBI U TPAHUIBl UX MPUMEHUMOCTU. PU3NUECKUE TEOPUHU U MPUHLMUII COOTBETCTBUA. DU3NUECKUE BEIUYUHBI.
[TorpemHoctu u3MepeHuit puU3NYECKUX BeNUUUH. Poiib U MecTo (GU3MKu B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH Jtoaer. PU3MKa U KyJIbTypa.

Mexanuka

[IpenmeT M 3amauM KiIacCUUECKOM MexaHUKU. KuHeMaTudeckue XapaKTepUCTUKH MEXaHUYECKOro JBMKEeHUs. Mojenu Ten u
nBrokeHui. [IpoctpancTBo U BpeMsi. OTHOCUTEIBHOCTh MEXaHUUECKOTro JABMKeHUs. Cuctembl oTcyeTa. CKaasipHbIC M BEKTOPHbIC
buszmdeckue BenuuyuHbl. Tpaektopus. I[lyte. Ilepememenue. CkopocTh. YckopeHue. PaBHOMepHOE M PaBHOYCKOPEHHOE
npsimofinHeiHoe nBkeHue. CBoOoaHOe TmajeHue Tei. PaBHOMepHOE [BUKEHHE 10 OKpyXHOCTU. I[locTtymareinpHoe u
BpalllaTeJIbHOE JBUKEHUE TBEPAOTO TEIA.

BzanmopeiictBue tein. SBnenune nHepuuu. Cuna. Macca. MlHepuuanbHble cucTeMbl OTCUYeTa. 3aKOHbl 1MHaMuKU Herotona. Cuiia
TSYKECTU, BEC, HEBECOMOCTb, CHJIBI YIIPYTOCTH, CHJIBI TPEHHs. 3aKOHbI BCEMUPHOTO TAroTeHus, ['yka, Tpenus. Mcnonp3oBaHue
3aKOHOB MEXaHUKH /I OOBSICHEHUS IBUKCHHUS HEOCCHBIX Tell U ISl Pa3BUTHUA KOCMHUYECKHX wucchefoBaHuil. Mmmynbe
MaTepUabHON TOYKM W cucTeMbl. Mmnynbc cuibl. 3aKOH cOXpaHEHHUs UMITylbca. MexaHudeckass paboTa. MOIIHOCTS.
Mexanudeckasi SHEPTHUsl MAaTEPHATIBHON TOYKU U CUCTEMBbI. 3aKOH COXPaHEHHsI MEeXaHU4YeCcKoil sHepruu. PaboTa cuibl TsbKeCTH U
CWJIBI yIpyrocTu. JlMHaMuKa BpamaTeabHOTO IBIKEHUS a0COIIOTHO TBEPAOTO TETa.

PaBHOBeCHE MaTepraIbHON TOUYKH U TBEPAOTO Tesla. MOMEHT CUIIbl. Y CIIOBUS PABHOBECHUS TBEPAOTO T€JIa B UHEPLHAIBHOU
cucreMe orcuera. PaBHoBecue )KUJIKOCTH U Ta3a. J(aBieHue. 3aKOH COXpaHEHHUS SHEPTUU B JUHAMUKE KUIKOCTH.

MouekysipHast GU3MKAa U TEPMOAMHAMHMKA

MonekyJIsIpHO-KHHETAYECKAs TEOPUSI CTPOCHUS BEIECTBA M €€ SKCIIEPUMEHTAJIbHBIE JOKA3aTEJIbCTBA. |€IIOBOE PAaBHOBECHE.
AOcomoTHasT TeMrepaTypa Kak Mepa CpeaHedl KWHETHYECKOW SHEPTWH TEeIJIOBOTO JBIDKCHHS YacTHUI[ BemiecTBa. Mojenb
uaeanpbHoro rasza. JlaBnenue raza. CBsi3b MEX]y JIaBICHHUEM U CPEIHEN KMHETUUYECKON SHEPrUU MOCTYMATENIbHOTO JIBUKEHUS.
NneanbHplil ra3 B TEpMOJUHAMHUKE. YPaBHEHUE COCTOSIHHUS HICAIBHOIO Tra3a. YpaBHeHue MenaeneeBa — Kiranenpona.
Buyrtpennsas osHeprusa. 3akoH J[lanpToHa. ['a3oBble 3akOHBI. ArperaTHble COCTOSIHHMS BemlecTBa. Ma30Bble MNEPEXOJBL.
[IpeoOpazoBanuu 3Heprun B (a3oBbix nepexojax. HacklllieHHbIH U HEHACHIILIEHHBIN Mapbl. BraxkHocTh Bo3nyxa. Mojenb



cTpoeHMs xuakocted. IloBepxHocTHOEe HaTskeHHe. CMaumBaHue W HE cMmauuBaHue. Kamwurapel. Mopnenn TBEpAbIX Tedl.
Mexanudeckue cBoiicTBa TBepAbIX Ten. Kpucramnuueckue u amopdusie Tena. BuyTpennss sHeprus. Pabota u Temonepenaya
KaK crnocoObl M3MEHEHUs BHYTpeHHeW sHepruu. llepBblii 3akoH TepMoauHaMuKH. AnuabaTHbli mpouecc. HeoOGparumocTtsb
TEIUIOBBIX MpolieccoB. Bropoi 3akoH TepmoanHamuku. I[IpeobpazoBanus sHepruu B TerioBbix MammHax. Hukn Kapno. KITJ]
TEIUIOBOM MalIMHBL. DKOJOTHYECKHUE MPOOJIEMbl TEIIOAHEPTETUKH.

OCHOBBI JIEKTPOAMHAMUKH

[IpenmeT u 3amauu SJIEKTPOAMHAMHUKHU. DJIEKTPUUECKOE B3aUMOICHUCTBUE. 3aKOH COXPAHEHUS JJIEKTPUUECKOIo 3apsiia. 3aKOH
Kynona. Onexrpudeckoe mnosne. Hanpssk€eHHOCTh W TMOTEHIMAN JJIEKTPOCTATHYECKOro TmoJis. JIMHUM Hanps>KeHHOCTH U
SKBUIIOTCHIUAJIbHBIE TOBEpXHOCTU. [IpuHumn cynepro3unuu mnoJsiel. IIpoBOJHUKKM W OMAJIEKTPUKU B DJIEKTPUUECKOM IOJIE.
OnektpoeMkocTb. KonaeHncarop. OHeprusi snekrpuueckoro mnosisg. I[locTostHHBIA —3iekTpudeckuid Tok. Cuna  Toka.
Conporusnenue. IlocinenoBarenbHOE U MapaJUIeIbHOE COCAUHEHUE MPOBOJHUKOB. 3aKoH J[koyns—IJIeHna. DIeKkTpoaBuxKyIas
cuna. 3akoH OMa JyIsi TOJTHOM 1enu. DIIEKTPUUECKHUM TOK B TPOBOJAHUKAX, DJIEKTPOIUTAX, MOJTYNPOBOJIHUKAX, ra3aX U BaKyyMe.
[Tnazma. Dnextponus. [ToaynpoBoaHUKOBEIE TPUOOPHI. CBEPXIPOBOAMMOCTE. MarHuTHOE 1oJie. BEeKTOp MHIYKIIMK MarHUTHOTO
noys. [IpuHIUMI Cynepno3uIlMd MarHUTHBIX Mojied. J[eiicTBUe MAarHUTHOTO TMOJiS Ha MPOBOJHUK C TOKOM U JIBHKYIIYHOCS
3apsikeHHyr0 4dactuny. Cuna Amnepa u cuina JlopeHna. MarHWTHBIE CBOMCTBA BEIIECTBA. SIBICHHE 3JIEKTPOMArHUTHOM
UHAYKIMKA. MaruutHeli  notok. IIpaBuno Jlenna. 3akoH SJAEKTPOMAarHUTHOM MHAYKUMUM. SIBJIEHHE CaMOMHAYKIIMH.
NHAYKTUBHOCTD. DIEKTPOMArHuTHOE MoJie. DHEPTHUsl JIEKTPOMArHUTHOTO 1MoJiss. MarHUTHBIE CBOMCTBA BEIIECTBA.

Kosnie0anust 1 BOJIHBI

Mexanndeckue konebanus. ['apmonnueckue konedanus. CBoOOIHBIC, 3aTyXaloNINe, BRIHYXACHHBIC Konebanus. [IpeBpamenus
SHEPruu MpH Kosiebanusax. Peonanc.

OnexkTpoMarHutHeie konebanus. Konebarenbublit KOHTYp. [lepeMeHHbIN 2IeKTpUiYecKruil TOK. Pe30HaHC B AIEKTPUYECKOM IEMH.
Konnencatop u karymika B IIeNMU MEPEMEHHOTO TOKa. DJIEMEHTapHas Teopus TpaHchopmaropa. [IpomsBoactBo, mepemava u
MOTpeOICHHE dIIEKTPUIECKON YPHEPTUH.

Mexanndeckue BoJHBL. [IpogonsHbie U monepednbie BOHBL. CKOPOCTh U IiTMHA BOJHBL. MHTepdepennns u nudpakuus. JHeprus
BOJIHBI. 3BYKOBBIE€ BOJIHBI.

DNeKTpOMarHuTHOe Tosie. BuxpeBoe anekTpuyeckoe mosie. DIEKTPOMArHUTHbIE BOJHBI CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
Jlnana3oHbl 3JEKTPOMATHUTHBIX H3JIYYEHHH W WX NpakTHuecKoe MpuMeHeHue. [IpuHuMObl pajuoCBsI3U U TEICBUACHUS.
PazButune cpencrs cBsazu



Onruka

I'eomeTpuueckas ontuka. [IpssmonnHeEHOE pacIpOCTpaHEHUE CBETA B ONHOPOAHOM cpeae. CKOpOCTh cBETa. 3aKOHBI OTPAXKEHUS
u npenomiieHus ceera. [lomHoe otpaxkenue csera Ontuyeckue npudopsl. opmyna ToHKON AMH3EI. BOTHOBBIE CBOMCTBA CBETa:
nuctiepcus, uatepdepenuust cera. KorepentHocth. Qudpaxius cBera. Ilonmspuzanus cBera. Bunbl mznydenuii. CnexkTpsl U
CIIEKTpabHbINA a”Hanu3. [IpakTnyeckoe NpUMEHEHHUE DIEKTPOMATHUTHBIX U3JIy4YECHUH.

OcHOBBI CHeHHaHbHOﬁ TCOPUHN OTHOCHTECJIBbHOCTH

I/IHBapI/IaHTHOCTB MOAYJIsI CKOPOCTH CBETA B BAKYYMC. HpI/IHI_[I/IH OTHOCHUTEIBHOCTH OWHIITEHHA. HpOCTpaHCTBO U BpEM: B
CHGHH&HLHOﬁ TCOPHUN OTHOCUTCIBbHOCTH. 3Heer51 U HUMITYJIBC CBO6OJIHOI>1 qaCTHUILBI. CBs13p Macchl U OHCPIUHU CBO6OJIHOﬁ
HYaCTHUIIBI. 9H€pI‘I/IH IIOKOA.

KBanroBas ¢pusuka. Puzuka aroMa 4 aTOMHOI0 siAPa

[Ipenmer u 3amaun kBaHTOBOM (Pu3uku. TerioBoe uznydeHue. PacnpeneneHue sHEpPrud B CIEKTpe abCOIIOTHO YEPHOTO Tela.
I'mnoteza M. Ilnanka. dortosnexkrpuueckuii 3¢gdext. Onbitel CtoseroBa. 3akoHbl (oTodddekra. YpaBHeHHe DUHINTEHHA.
®oton. KopmyckynsapHo-BomHoBoM ayanusMm. CooTHomieHue HeompeaenéHHocted ['eiizenbepra. ['mmote3za ne bpoitns o
BOJIHOBBIX CBOMCTBaxX yacTuil. KopmyckymsipHo-BoiaHOBOM nyanu3m. Jlasnenne ceeta. OnbiTel [1. H. Jle6enena u C. M. BaBumnoga.
Judpakius 37IeKTPOHOB.

Mopnenu ctpoenust aroma. OnbiThl Pesepdopaa. [lnanerapuas monens aroma. OOBICHEHHE JIMHEHMUATOTO CIIEKTPa BOJOPOIA Ha
OCHOBE KBaHTOBBIX MocTynaToB bopa. CrlOHTaHHOE M BBIHYXJAEHHOE H3inydeHue cBera. COCTaB M CTPOCHHE AaTOMHBIX SIEP.
N3otonbl. DHeprus CBA3M aTOMHBIX sifep. PaanoakTMBHOCTh. Buabl paguoakTUBHBIX MpPEBpalleHUN AaTOMHBIX siAep. 3aKOH
pagHoOaKTUBHOTO pacnana. AnepHeie peakunu. Llennasa peakuusa nenenus saep. [Ipumenenue saepron snepruu. buonornueckoe
JNEUCTBUE PAIUOAKTUBHBIX U3JIyUYCHUH.

DneMeHTapHble YacTullbl OyHIaMEHTaJIbHbIE B3aUMOJEHCTBHS. Y CKOPUTEIHU 3JIEMEHTAPHBIX YACTHII.

Crtpoenne Bcenennoit [IpumMeHUMOCTh 3aKOHOB (DM3WKH JUIsI OOBSICHEHUS TPHUPOABI KOCMHYECKHX OOBEKTOB. CoiHedHas
CUCTeMa: TUTAHEeTHl W Majbie Tena, cuctema 3emusi—Ilyna. Ctpoenne m sBomtonus Comnma u 3Be3n. Kiaccudukanus 3Besn.
3Be37bI M UCTOYHUKHM WX JHepruu. ['amakrtuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHBIE MacHITaObl HaOIIOIAEMOM
Bcenennoii. CoBpeMeHHbIE MPEICTABICHHS O CTPOSHUH U 3BoJtoIMU Beenennoil. TémHas maTepust 1 TEMHAs SHEPTHUS.

IIpuMepHbIii NepedyeHb NPAKTUYECKUX U JIAa00PATOPHBIX PadoT.



IIpsiMble U3MepeHus:
M3MEPECHHE MTHOBEHHOW CKOPOCTH C MCTIOJIB30BAHUEM CEKyHIOMEPa,;
MU3MEPCHUE CHUJI B MEXaHHKE;
HU3MEpPEHUE TEMITePaTyPhl JKUIKOCTHBIM TEPMOMETPOM;
HU3MEpPEeHHUE TEPMOIMHAMHUYECKHX MTapaMeTPOB rasa;
n3Mmepenue J/]C ucTouHnka Toka.
MU3MEpPEHUE CUJIBI B3aUMOJICHUCTBUS KAaTYIIKH C TOKOM M MarHuTa MOMOIIBIO 3JIEKTPOHHBIX BECOB;
OTIpeJIeIICHHE Iepro/Ia 0OpAIeHUS IBOMHBIX 3BE3/] (TICYaTHBIC MATCPHUAIIBI).
KocBennbie n3mepenmus:
U3MEpEHUE YCKOPEHUS,
U3MEpEHNE YCKOPEHHUS CBOOOTHOTO A ICHUS;
U3MEpEHNE BHYTPCHHETO COMPOTHBIICHUS UCTOYHUKA TOKA;
OTIpEJICIICHHE TTOKa3aTeIIs MPEJIOMIICHUS CPEIbI;
n3MepeHue (OKyCHOTO pacCTOsTHUS COOMparoIel JTMH3HI,
OTIpeJIeICHHE UMITYJIbCa M PHEPTUH YaCTUIIBI MIPU JBUKEHUU B MAarHUTHOM 11oJ1e (110 ¢otorpadusim).
Hao0aronenue ssBJIeHUN:
HaOJII0/IeHNE BBIHYKJEHHBIX KOJIeOaHUN U pe30HaHCa;
HaOmoaeHue 1udy3um.
HaOJII0/ICHNE SABJICHUS JIEKTPOMArHUTHON MHAYKIIHH;
HaAOJII0/IEHE BOJTHOBBIX CBOMCTB cBeTa: Mu(pakiys, HHTepPepeHITs, MOIIPU3aIINS;
HaOJII0/ICHHE CIICKTPOB
HccaenoBanus:
MCCJIeIOBAaHNE PABHOYCKOPEHHOTO JBUIKEHUS C UCIIOIH30BAHUEM CEKYHIOMEPA;
MCCJIeIOBAaHNE JIBIKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO;
MCCJIeIOBAHNE U30IPOIIECCOB;
MCCJIeIOBAHNE OCTHIBAHUS BOJIBI;
MCCJIeIOBAHNE 3aBUCUMOCTH HAMPSDKEHUS HA MOIOCAX HCTOYHUKA TOKA OT CHUJTBI TOKA B IICTIH;
MCCJIeIOBAaHNE HarpeBaHUS BOJBI HArPEeBATEIEM HEOOIBIIION MOIITHOCTH.
MCCJICIOBAHNE SIBIICHUS JICKTPOMATHUTHON MHIYKIIHH;
MCCJICIOBAHNE 3aBUCUMOCTH YTJIa MIPEJIOMIICHUS OT yTJia aACHMUS;



UCCJIEeI0BAHNE 3aBUCUMOCTH PACCTOSHUSA OT JIMH3bI O U300paKEHHSI M OT PACCTOSIHUS OT JIMH3BI 10 MPEAMETA;
UCCJIEeI0BAHNE IBUKEHUS IBOMHBIX 3Be€3]1 (110 MEYaTHBIM MaTepuasam).
IIpoBepka rumores (B TOM 4HCJIe HMEIOTCH HEBEPHbIe):
CKOPOCTb OCTBIBaHUS BOJIbI JIMHENHO 3aBUCUT OT BPEMEHU OCTBHIBAHUS;
HaIpsKEHHUE TIPU MOCIEI0BATEIBHOM BKIIFOUEHUH JAMIIOYKH U PE3UCTOPA HE PABHO CyMME HANPSKEHUM HA JJAMIIOYKE U
pe3ucrTope.
yroJ1 PEIOMJIEHUS MPSAMO MPONOPLIUOHAIIEH YTy MaJICHHUS;
[P TUIOTHOM CJIOKEHUU ABYX JIMH3 ONTHYECKUE CUIIbI CKIIA/IBIBAKOTCS.
KoncTpynpoBanue TeXHMH4EeCKHX YCTPOMCTB:
KOHCTPYUPOBAHUE PHIYAXKHBIX BECOB;
KOHCTPYUPOBAaHUE 3JIEKTPOJABUTATES;
KOHCTPYHMpOBaHHE TpaHCcHOpMaTopa;
KOHCTPYHUPOBAHUE MOJIEIIN TEJIECKOIIA UM MUKPOCKOIIA.

TemaTu4eckoe IIIAHUPOBAHUE
yIIyOJICHHBIM YPOBEHh — 5 U B HEJICIIO

10 xnacc (170 q)
Tematnueckoe Kon-Bo OCHOBHbIE BU/IbI ACSATEIBHOCTU YUAIINXCS
IJIAHUPOBAHUE 4acos,
OTBEJICHHOE
HAa H3y4YCHUE
pasnena,
TEMBbI
BBenenue. @Pu3uKa U eCTeCTBEHHO-HAYYHBIN MeTO/] MO3HAHUA MPUPOABLI (2 1)
®dwusuka u ecrecTBeHHO- | (2 9) OOBsACHITH HA KOHKPETHBIX IPUMEPAX pOJib U MeCTO (pU3UKHU B (POPMUPOBAHUU
Hay4YHBI METO]T COBPEMEHHON HayYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHBIX TEXHUKHU U
MTO3HAHUS TPUPOJIBI TEXHOJIOTUH, B MPAKTUYECKOMN JAESATEIbHOCTHU JIIOJICH.




JleMOHCTpUpOBaTh Ha MPUMEPaX B3aUMOCBA3b MEXAY PU3UKON U IPYTrUMU
€CTECTBEHHBIMH HayKaMH. BoCIpOM3BOAUTE CXeMY Hay4HOI'O IMO3HAHMSI, IPUBOJUTH
IpUMEpPHI €€ UCTI0Ib30BaHMsl. JlaBaTh onpeneneHre u pacno3HaBaTh MOHATHS: MOJIETb,
Hay4yHas runoresa, pusnueckas BeJIMUMHA, (pU3ndecKoe siBJeHUE, HayUHbI (DaxT,
(bu3nueckuii 3aKoH, pu3NYECcKast TEOPHsl, MPUHLUII COOTBETCTBHUS.

O60cHOBBIBaTH HEOOXOIUMOCTD UCIIOJI30BAHUS MOJIeIeH JI11 OMUCaHUs (PU3HUECKHUX
SABJICHUN U TIpouieccoB. [IpuBOAUTH MPUMEPHI KOHKPETHBIX SIBICHHM, TPOLIECCOB U
Mozaenei st ux onvcanus. [IpuBoauTh NpuMepbl GPU3NUECKUX BETUUYHH.
®dopmynupoBaTh GU3HUECKUE 3aKOHBI. YKa3blBaTh IPAHUIIBI IPUMEHUMOCTH
(bu3HYECKUX 3aKOHOB.

[TpuBOAUTH IPUMEPHI UCTIONIB30BAHUS (PU3UUECKUX 3HAHUHN B )KMBOIIHCH,
aApXUTEKTYpE, NEKOPATUBHO-TMPUKIIATHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYYHOTO MO3HAHUS MHpPA ISl YEJIOBEUECTBA B LIETIOM M JIJIS
Ka)/10r0 4eJIOBEKa OTAEJIbHO, BaXKHOCTb OBJIAJICHHUSI METO/I0M HAYYHOT'O TO3HAHMS ISl
JOCTHKEHHUS ycIiexa B JIF0OOM BHJIE€ TPAKTUUECKOH AESITeIbHOCTH

['oTOBUTH pE3EHTALNU U COOOIIEHUS 110 U3yUYEHHBIM TeMaM (BO3MOXKHbBIE TEMbI
IpPEACTaBICHBI B YICOHHKE).

Mexanuka (69 1)

Kunematuka

(15 u)

JlaBaTh MOHATHI: MEXaHUYECKOE IBUKEHUE, TOCTYNATENbHOE IBUKEHUE,
PaBHOMEpPHOE JBUKEHHE, HEPAaBHOMEPHOE JIBHKEHHUE, PABHOYCKOPEHHOE JIBH)KEHUE,
JIBUKEHHE TI0 OKPYKHOCTH C MTOCTOSIHHOM CKOPOCTBIO, CUCTEMA OTCUETA,
MaTtepuasabHas TOUKa, TPACKTOpHUsl, MyTh, IEPEMENIEHUE, KOOPANHATA, MOMEHT
BPEMEHH, IPOMEKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO JIBUKEHUS, CPEIHSS
CKOPOCTbh, MTHOBEHHAsI CKOPOCTb, YCKOPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE.
Habmronath siBICHMS: MEXaHHMYECKOE JBMKEHUE, TOCTYNATeIbHOE IBUKEHNE,
PaBHOMEpPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHHE, PABHOYCKOPEHHOE JIBHXKEHUE,
JBUKEHHE TI0 OKPYKHOCTH C MOCTOSTHHOM CKOPOCTBIO.

Bocnpou3BoauTh SIBICHUS: MEXaHUYECKOE IBUKEHUE, PABHOMEPHOE JABUKEHUE,
HEPAaBHOMEPHOE JBUKEHHE, PABHOYCKOPEHHOE JABUKEHUE, IBUKEHUE IO OKPY>KHOCTHU
C MIOCTOSIHHOM CKOPOCTBIO JIJIsi KOHKPETHBIX TEIl.




3agaBaTh CUCTEMY OTCYETA JJIsl ONMCAHUS ABUKEHUSI KOHKPETHOTO TEIIA.
Pacnio3zHaBath cutyanunu, B KOTOPBIX TE€JIO MOXHO CUUTATh MATEPUAIIBHOU TOUKOU.
HaxoauTh 3HaueHMs CKaNAPHBIX PU3UUECKUX BEJIMYMH: MOMEHT BPEMEHH,
MPOMEKYTOK BPEMEHH, KOOPAUHATA, MYTh, CPEAHSSI CKOPOCTb.

Haxonuts MOAyJIb M TPOEKIIMM BEKTOPHBIX BEJIUYUH, BBIOJIHITh JICUCTBUS
YMHOKEHUSI Ha YUCJI0, CIIOKEHUS, BBIUMUTAHUSI BEKTOPHBIX BEJIUYHH.

Haxonuth B KOHKPETHBIX CUTyallMIX HAIPaBJICHUE, MOYJIb U TPOEKIUU

BEKTOPHBIX (PM3UYECKUX BEJIMUMH: MIEPEMEIEHNEe, CKOPOCTh PABHOMEPHOTO JABUKEHUSI,
MTHOBEHHAsi CKOPOCTb, YCKOPEHUE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHUE.

[TpuMeHsTH 3HaHUS O ICHUCTBUAX C BEKTOPAMHU, MOJYYCHHBIC HA YPOKaX aireOphl.
CxrnaJipIBaTh U BBIYUTATh BEKTOPHI NEPEMEIIEHUN U CKOPOCTEM.

OneHMBaTh PeaTbHOCTh 3HAUYCHHM MOJYYCHHBIX (PU3NUECKUX BEITUYHH.

Bnaners cnoco6amMu onucaHus ABMKEHUS: KOOPIMHATHBIM, BEKTOPHBIM.
3anuchiBaTh YpaBHEHUSI pABHOMEPHOTO U PaBHOYCKOPEHHOI'O MEXAHUYECKOTO
JIBUKECHUS U ONIPENIEIISTh M0 YPABHEHUSAM NTapaMETPhI IBUKCHUS.

CrtpouTth rpaduk 3aBUCUMOCTH KOOPJAMHATHI MAaTEPUATBHON TOUKH OT BpEeMEHHU
nBkeHus. OnpeaesiTh mo rpaduKy 3aBUCUMOCTH KOOPIMHATHI OT BPEMEHH XapaKTep
MEXaHUYECKOTO JIBMKCHHUSI, HAYaJIbHYI0 KOOPAUHATY, KOOPJIMHATY B YKa3aHHbIN
MOMEHT BPEMEHHU, U3MEHEHUE KOOPAUHATHI (711 paBHOMEPHOI'O PSMOJIUHEITHOTO
nBKeHus ). OnpeaessiTh o rpaduKy HEKOTOPBIM MPOMEKYTOK BPEMEHH, TTPOCKITUIO
CKOPOCTH, 3aBUCHMOCTH ITPOEKIIMU CKOPOCTH OT BPEMEHU, XapAKTEP MEXAHUYECKOTO
JIBUKECHUS, TPOEKIUIO HAYaJIbHOW CKOPOCTH, TPOEKIUIO YCKOPEHHUS, N3BMEHEHUE
KoopauHAThL. OnpenensaTh mo rpaduKy 3aBUCUMOCTH ITPOCKIIMA YCKOPEHHS OT
BPEMEHM XapaKTep MEXaHUYECKOTO ABM)KECHUS, N3MEHEHUE MPOCKIIUHA CKOPOCTH 32
OIPEJICJICHHBIN TPOMEKYTOK BPEMEHH.

JlaBaTh ompejiesieHHs TIOHATUM: aDCOJIFOTHO TBEPA0E TEJO, MOCTYNaTEIbHOE U
BpalllaTeJIbHOE JBIKEHUE a0COIOTHO TBepaoro Tena. HabmoaaTe moctynarenbHOe U
BpalllaTeIbHOE JBM)KEHUS TBEP0ro Tena. [I[puMeHsaTh Moieb aOCOTIOTHO TBEPOTO
TeJIa 1Sl ONMMCAaHUs IBYKEeHUS Tell. HaxonuTe 3HaYeHus yriioBOW U JIMHEHHOM
CKOPOCTH, YaCTOTHI U MEPHO/Ia OOpaIlCHUS B KOHKPETHBIX CUTYaAIIUSX.




Onpenensate napamMeTpbl IBHKEHHUSI HEOECHBIX Tel.

PaboTtars B mape npu BbINOJIHEHUU Ja00PAaTOPHBIX PabOT U MPAKTUYECKHUX 3a1aHUM.
[IpumeHsATh MOZIENN «MaTepUaIbHasi TOUKA», «PAaBHOMEPHOE MPSMOJIMHEITHOE
JBUKEHUEY», «PABHOYCKOPEHHOE JIBUKEHUE)» JIJIsl OMIMCAHMS IBHXKEHUSI peajibHBIX Tell,
JUIsl onucaHusi 00bEKTOB, U3YYaeMBbIX B Kypce (hU3UKU

3aKOHBI TUHAMUKHA
Herotona

(10 1)

JlaBaTh onpeaeneHus NOHATHI: UHEPIUS, UHEPTHOCTh, MAacCa, CUJIa,
PaBHOJEHUCTBYIONIAs CUJIA, MHEPLHUAJIbHAS CUCTEMA OTCUETA, HEMHEPLUAJIbHAS CUCTEMA
OTCYETA, TEOLEHTPUUECKAS] U TETMOLCHTPUYECKAsT CUCTEMBI OTCUETA.

HaGmronath siBjieHME MHEPUMK U IPUBOJAUTH TPUMEPHI €0 TTPOSIBIICHUS.

OOBSACHITH MEXaHUYECKUE SIBJICHUS B MHEPIIUATBHBIX U HEMHEPIHAIBHBIX

CHUCTEMAaX OTCYETA.

BoiaensaTe qeiicTBUs TEN APYT Ha JIpyTa U XapakTepu30BaTh UX CHUJIAMHU.

Onpenensath paBHOACHCTBYIONIYIO CHITY ABYX U Oosiee cuil. @opMyIUpoBaTh NEPBBI,
BTOPOW U TpeTuid 3akOHbl HbIOTOHA, yCIIOBHS UX MPUMEHUMOCTH.

[IpuMenATs IEpBBIN, BTOPOU M TPETUH 3aKOHBI HbIOTOHA NP pEICHUN PACUETHBIX U
AKCIEPUMEHTAIBHBIX 3a/1a4.

O060CHOBBIBATh BOBMOXKHOCTH PUMEHEHHUS BTOPOT'O U TPEThero 3aKOHOB HbioTOHA B
TeOLIEHTPUIECKOH cructeMme oTcuéta. Haxonute nHbOpMaIuio, moaTBEP K A0y IO
BpanieHue 3emiau. QopMyaupoBaTh MPUHLIMI OTHOCUTEIBHOCTH [ anuest.

Cwbl B MEXAHUKE

(16 u)

[lepeuncnsaTe BUIBI B3aUMOJCHCTBUS TEJ U BUJIBI CUJI B MEXaHUKE. /[aBaTh
OIPEJICIICHUE TTOHITUI: CUJIA TSKECTH, CUJIa YIIPYTOCTH, CHJIa TPEHUSI, BEC,
HEBECOMOCTb, IIEPETPY3Ka, IIEpBasi KOCMUYECKasi CKOPOCTh.

DopMyJIUPOBATH 3aKOH BCEMUPHOTO TATOTEHUS U YCJIOBHUS €r0 MPUMEHUMOCTH.
Haxonuts nadopMaiiuio 06 oTKpbITHH HpI0TOHOM 3aKOHA BCEMUPHOTO TATOTCHUS,
uH(OpMAaIHIO, TTO3BOJISIONIYIO PACKPHITH JIOTUKY HAYYHOTO TIO3HAHUS MPHU OTKPHITHH
3aKOHA BCEMHUPHOTO TATOTeHHUs. [[pUMEHATH 3aKOH BCEMUPHOI'O TATOTCHUS TIPU
pemenuu 3aaa4. IMeTs npencraBieHne 00 MHEPTHOM U T'PaBUTALlMOHHON Macce:
Ha3bIBaTh X PA3JIUYHE U CXOJICTBO.

Boraucasate cuny TshHkecTH. BRIYUCTATH CHUITY TSKECTH U YCKOPEHHE CBOOOTHOTO
MaJICHUS Ha IPYTUX TUiaHeTaX. BUKUCIATh yCKOpeHHe CBOOOIHOTO TMaIeHUs Ha




pa3nuyHbIX mupoTax. HaxoanTs HHpOpMaIHIO 0 mapaMeTpax MiaHeT U Jpyrux
HEOECHBIX TeJl. BEIUMCIATh NEPBYI0 KOCMUYECKYIO CKOPOCTh. MCIONb30BaTh 3aKOHBI
MEXAHUKU JJI1 OObSICHEHUS ABUKEHHUSI HEOECHBIX Tell.

Boruucnsts Bec Ten. [lepeuncnsiTe CXOACTBA U pa3inyuMsl BECa U CHIIbI TSHKECTH.
Onpenensate neperpys3Ky Tena Mpu pemeHuu 3aaad. Haxoauts nHpopmanuio o
BJIMSTHUM HEBECOMOCTH U NIEPETPY3KHU HA OPTraHU3M 4esoBeKa. | 0OTOBUTH Mpe3eHTalH
U COOOIIEHMS O MTOBEACHUH TeJl B YCIOBUSAX HEBECOMOCTH, O MOJIETaX YeJIOBeKa B
KOCMOC, O IOCTHKEHUSX Hallleld CTpaHbl B MOJATOTOBKE KOCMOHABTOB K MOJIETaM B
YCIIOBUSAX HEBECOMOCTH.

HaGmonars paznuunsie Buabl gedopmanuu teia. opmynuposars 3akoH ['yka,
I'PaHULIbI €T0 TPUMEHUMOCTU. BBIYUCIIATH U U3MEPATH CUILY YIIPYTOCTH, KECTKOCTh
PYXUHBI, KECTKOCTh CUCTEMBI MPYKUH. cceaoBaTh 3aBUCUMOCTD CHITBI YIIPYTOCTH
oT nedopmaluu, BEIMOIHATH SKCIEPUMEHTANIBHYIO POBEPKY 3akoHa ['yka.
HabGmronats siBleHUS CyXOro TPEHUS MOKOS, CKOJIBKECHUsI, KAUSHHUsI, sIBJICHHUE
COTPOTHBJICHUS NIPU JBUKEHUU TeJa B KUAKOCTH WK ra3e. M3MepsaTh u n300paxkath
rpaduyuecKku CUIIbI TPEHUS MOKOS, CKOIBKEHHS, KaUYeHUSs, )KUIKOTO TPEHUSI.
Hcnonb3oBath hopMymy N1l BBIYUCICHUS CUITBI TPEHUS CKOIBKESHUS TIPU PEIICHUH
3a1a4. BISBAATE SKCIEPUMEHTATIbHO BEIUUMHBI, OT KOTOPBIX 3aBUCUT CUJIa TPEHUS
CKOJIbXKEHUS. VI3MepsaTh Cuily TSXKECTH, CHILY YIPYTOCTH, BEC T€Jla, CUITy TPEHHS,
YIJIMHEHUE NPYKUHBL. ONpeeNaTh C MOMOIIBIO KOCBEHHBIX U3MEPEHUN KECTKOCTh
IPYXUHBI, KOOOPUITUEHT TPEHUS CKOJBKEHUS.

PaGoTtarh B mape npu BHITIOJIHEHUH MTPAKTUYECKUX 3a/IaHUN.

HaxoauTte nHpOpMAIHIO O MPOSBICHUSIX CUJIBI TPEHUS, CIOC00ax €€ yMEHbLICHUS U
YBEJIMYEHHUSI, POJIA TPEHUS B IPUPOJE, TEXHUKE U OBITY.

ITpuMeHATh NOMy4YEHHBIE 3HAaHMSI IPU PEIICHUH 33/1a4 HAa OJTHOBPEMEHHOE JIEMCTBHE HA
TEJI0 HECKOJIBKHUX CUJI, HAa IBUKEHNUE CUCTEMBI CBSI3aHHBIX TEJL.

HaxonuTte uHpOpMaIuio 0 BKJIaJE YICHBIX B pa3BUTHE MEXaHUKU. [IpUMEHATH 3aKOHBI
JMHAMUKU JIJIs ONUCAHUS IOBEICHUS] pPealbHbIX Tell

3aKOHBI COXpPaHEHUS
HMITYJIbCA

Gy

JlaBaTp onpeAeneHus NOHATHI: UMITYJIbC MATEPUATbHON TOYKH, UMITYJIbC CUJIBI,
VMITYJIbC CUCTEMBI TEJ, 3AMKHYTasi CUCTEMA TEJI, PEAKTUBHOE JBUKCHUE, PEaKTUBHAS




cuna. HaGmrogaTe ynpyrue u Heynpyrue CTOJIKHOBEHHUS TEJ, PEaKTUBHOE JBUXKECHHUE.
HaxoauTe 3HaueHMs: UMITYJIbca MaTEPUATIBHON TOYKH, UMITYJIbCA CUJTBI.
DopMyIUPOBATh 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHUIIBI €0 MPUMEHUMOCTH.
CocTaBisITh ypaBHEHHUSI, ONMMUCHIBAIOIIME 3aKOH COXPAHEHUSI UMITYJIbCa U HAXOAUTh
HEW3BECTHBIC BEJIMYMH. ['OTOBUTH MPE3EHTALIMHU U COOOIICHUS O MOJIETaX YeJIOBEeKa B
KOCMOC, O JIOCTH)KEHUSIX HAIlIeW CTpaHbl B OCBOGHUHM KOCMUYECKOT0 MPOCTPAHCTRA.

3aKOH COXpaHEHUS
MEXaHUYECKOU
SHEpruu

(10 1)

JlaBathb ornpejiesieHue MOHATHI: paboTa CUJTbI, MOIIIHOCTh, KHHETUYECKasi SHEPIus,
MOTEHIIMATbHASI SHEPIUs, MOJIHASI MEXaHUYECKask SHEPTUsl, U30JIMPOBAHHAS CUCTEMA,
KOHCEPBAaTUBHAS CHUJIA.

HaxoauTh 3HaueHust GU3NUECKUX BEIMYMH: PAOOTHI CHUIIbI, pA0OTHI CUJIBI TSKECTH,
paboTHI CUJTBI YIIPYTOCTH, pa0OThI CHJIBI TPEHUS, MOIITHOCTH, KHHETHUYECKON YHEPTHH,
M3MEHEHUS KHUHETUYECKOW YHEPTUH, TOTEHIIMAILHOW SHEPTUM TEJI B TPAaBUTALIMIOHHOM
10JIe, MOTEHIIUAJIBHON SHEPTUU yNPyroaehOpMUPOBAHHOTO Teja, TTOJTHON
MEXaHUYECKON SHEPTHUU.

CocTaBisaTh ypaBHEHHUS, CBSA3BIBAIOIINE PA0OTY CHIIBI, ACHCTBYIOIICH Ha TEJO C
VM3MEHEHUEM KMHETUYECKON YHEPTUH TeJla U HAXOAUTh HEU3BECTHBIE BEIIMUYHHBI.
DopMyIIUPOBATH 3AKOH COXPAHEHUS IMOJJHOM MEXAHUYECKON SHEPTHUH, TPAHHULIBI €T0
PUMEHUMOCTH.

CocTaBisITh ypaBHEHUS, ONUCHIBAIOIINE 3aKOH COXPAHEHHUS MOJTHON MEXaHUYECKOM
SHEPTUH U HAXOJUTh HEU3BECTHBIE BEIMUYUHBI. BBIMOIHATH 3KCIIEPUMEHTATBHYIO
IIPOBEPKY 3aKOHA COXPAHEHHS MeXaHW4YeCcKou s3Heprun. CocTaBiIsATh YpaBHEHUS U
HAXOAUTh 3HAYCHUST (PU3UUECKUX BEIIMUMH MPHU PEIICHUH 3a]1a4, TPEOYIOIMMX
OJTHOBPEMEHHOTO IPUMEHEHUS 3aKOHOB COXPAHEHHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPIUy; 3a7a4, 110 YCIOBUIO KOTOPBIX COXPAHIETCA UMITYJIbC, HO U3MEHSETCS TIOJIHAS
MEXaHMYECKask SJHEPTHsI CUCTEMBI TeJl. BBIUUCIATE BTOPYIO KOCMHUYECKYHO CKOPOCTb.
[IpyMeHATH 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPTHUU ISl OITMCAHHMS
JIB>KEHUSI pEIbHBIX TEJ

JlmHamuka
BpAIaTEILHOTO
IBUKEHUST a0COIIOTHO

Gy

JlaBaTp onpeaeneHne NOHATHI: YTIIOBOE€ YCKOPEHNUE, MOMEHT CHIIBI,  MOMEHT
WHEPILHUHU TBEPJIOrO TeJla, MOMEHT UMITYJIbCAa, KHHETUYECKasi SHEPIUsi aOCOIIOTHO
TBepaoro Tena. Haxonuts 3HaueHus: GU3NYeCcKuX BEJIMYHUH: YTIOBOTO YCKOPEHUS,




TBEPJIOrO Tea

MOMCHTA CHJIbI, MOMCHTA MHCPUOHH TBEPAOTO TCIa, MOMCHTA UMITYJIbCA, KUHETHYECKOM
OHCPIruu TBEPAOTO TCJIa. CocTaBiaaTh OCHOBHOE AWHAMUKHW YPaBHCHUC BPallaTCIbHOI'O
JABMOKCHUA U HAXOAUTh HCHU3BCCTHBIC BCIIMYHNHEI.

CDOpMy.TII/IpOBaTB 3aKOH COXpPaHCHUA MOMCHTA UMITYJIbCa, YCIIOBUA €O IPUMCHUMOCTH.
CocTaBsiTh YpPaBHCHU, OIMUCBIBAIOIINEC 3dKOH COXPAaHCHUA MOMCHTA NMITYJIbCa U
HaXO04AUuThb HCU3BCCTHBIC BCIIMYUHBI. HaXOI[I/ITB I/IH(bOpMaHI/II-O O IMpuMcepax
MPAKTUYICCKOI'O MPUMCHCHMU 3aKOHA COXPAHCHUA MOMCHTA UMITYJIbCA, U THPOCKOIIC.

Cratuka

Gy

JlaBaTh ompe/eieHe MOHATHIA: paBHOBECHE, YCTOWYHUBOE PaBHOBECHE, HEYCTOMYHBOC
paBHOBecHe, Oe3pa3TMUHOE PABHOBECHUE, TINIEYO CHIIBI, MOMEHT CHJIBI.

HaxoauTek 3HaUEHUS IJIe4a CHITbI, MOMEHTA CHJIBI.

[lepeuncnaTh yclIoBHS paBHOBECHS MaTePUAIbHON TOYKH U TBEPAOTO Tea.
CocTaBisaTh ypaBHECHHMSI, ONMCHIBAIONINE YCIIOBUS PABHOBECHUS U HAXOIUTh,
HEU3BECTHBIC BeTUYMHBI. HaOro1aTh pa3mnyHbie BUIBI paBHOBECHS Tell. I3MepsTh
CHITY C TTOMOIIBIO IPYKHHHOTO JHHAMOMETPA CHIIBI, H3MEPATH TUIeU0 CHiIbl. PaboTaTh
B I1ape, TpyIIe Py BBHITTOJTHEHUN MPAKTHYECKHUX 3anaHuii. HaxonuTtes nHbopManuio o
3HAYCHHUH CTATHUKU B CTPOUTEILCTBE, TEXHHUKE, OBITY, 00ObSICHEHHE (DOPMBI B Pa3MEPOB
00BEKTOB IIPUPOIBI

OCHOBBI
TUAPOMEXaHUKHU

(59)

JlaBaTh onpejiesieHre MOHATUM: HEC)KUMaeMas KUIKOCTb, PABHOBECUE KUJKOCTH U
rasa, TUIpOCTaTHUECKOE JTaBJICHUE, JAMUHAPHOE TCUCHHUE, TYPOYJICHTHOE TCUCHHE.
Haxonuth B KOHKPETHOM CUTyallMy 3HAYEHUSI TaBJICHUS B MOKOSIICUCS KUJIKOCTH WU
raze. ®opmymuponars 3akoH [lackans. [Ipumensats 3akon [Tackans m1s 0ObsICHEHUS
THAPOCTATHYSCKOTO MapaoKca, Il 0ObSICHEHUS MPUHIIATIA JCHCTBUS
TUJIPABINYECKOTO MPECCa U BBIYUCIIEHUS €ro nmapaMeTpoB. DopmynupoBaTh 3aKOH
Apxumena. [IpumeHaTs 3aKkoH Apxumeza Juisl perieHus 3aaad. PaccuutsiBaTh
MJIOTHOCTH TEJI TI0 UX MOBEICHUIO B KUJIKOCTU. OnpenensiTh BO3MOXHOCTh TIaBaHUs
tena. CoCTaBIATh ypaBHEHUE bepHyIUIN 1 onpeesiTh, HEU3BECTHBIC BEJIUYUHBI.

MoaekyasipHasi puzuka u TepmMoguHamMuka (36 )

OCHOBBI MOJIEKYJIIPHO-

KUHETUYECKOU
teopuu (MKT)

(7 =)

JlaBathb orpejiesieHue MOHATHI: TETUIOBBIC SIBICHUS, MAKPOCKOIIMYECKUE Tea,
TEIJIOBOE JABUKEHUE, OPOYHOBCKOE BMXKEHUE, U Py3usi, OTHOCUTEIbHAS
MOJIEKYJISIpHAsi Macca, KOJIMYEeCTBO BEIIECTBA, MOJISIpHAsl Macca, MOJIeKyJia, Macca




MOJIEKYJIBI, CKOPOCTh IBUKEHUSI MOJIEKYJIbI, CPEAHSSI KHHETUYECKAsE SHEPT U
MOJIEKYJIbI, CHJIBI B3aUMOJICMCTBUS MOJIEKYJI, UJICAIbHBIN T'a3, MUKPOCKOITUYECKUE
napamMeTphl, MAKpPOCKOIIMUECKHUE TTapaMeTphl, JaBJIeHUE ra3a, a0COoMOTHAS
TeMIepaTypa, TEIIIOBOE PABHOBECHE.

[TepeuncnsiTh MUKPOCKOTIMYECKHE U MAKPOCKOIIMYECKHUE TTapaMETPhI rasa.
[Tepeuncnsate ocHoBHBIE TTON0keHUsT MKT, npuBoAUTE IPUMEPHI, PE3YJIbTATHI
HaAOJI0/ICHUI U ONTUCHIBATh SKCIIEPUMEHTHI, JOKA3bIBAIOIIUE UX CIIPABETUBOCTb.
Pacnio3naBaTh ¥ ONUCHIBATH SIBJICHUS: TEIUIOBOE JIBM)KEHUE, OPOYHOBCKOE JBUIKEHUE,
muddy3usa. OOBICHATH OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CKOPOCTH
nuddy3un OT TEMIIEpaTyphl U arperaTHOro COCTOsHUS BerecTBa. Habmonars
nuddy3uro B )KUAKOCTAX U Ta3ax. Mcronb30BaTh MoJydeHHBIE HA YPOKAX XUMUHU
YMEHHUS HaXOAUTh 3HAYCHUSI OTHOCUTEILHON MOJIEKYJISIPHOW MacChl, MOJIIPHOW Macchl,
KOJIMYECTBA BEIIECTBA, MACChI MOJICKYJIbI, (POPMYIUPOBATH (DU3UUESCKUN CMBICTT
MOCTOSIHHOM ABOTajipo.

OnuceIBaTh METOBI ONIPEICIICHUS Pa3MEPOB MOJIEKYJ, CKOPOCTH MOJICKYII.

OnennBaTh pazmep MoJieKyibl. OOBSCHATh OCHOBHBIC CBOMCTBA arperaTHBIX
cocrosHui BertecTBa Ha ocHoBe MKT. OnuceiBaTh Mojziens «MmeansHBIN Ta3y,
ONpEAEATh TPaHUIlBI €€ TPUMEHUMOCTH. CoCcTaBNAThL OCHOBHOE ypaBHeHHE MKT
UJICAJIbHOTO Ta3a U HaXOJAUTh, HEU3BECTHBIC BeJIMUUHBI. COCTaBISATh YpaBHEHHUE,
CBSI3BIBAIOIIICE JTABJICHHUE UJICATILHOTO T'a3a CO CPEAHEN KUHETUYECKON SHEPTUEH
MOJICKYJT M HAXOJUTh HEU3BECTHBIC BETUIUHBI. OMUCHIBATh CIIOCOOBI U3MEPCHUS
temnepaTypbl. CpaBHUBaTH Kbl KenbBuHa u [{enascusi. CocTaBisiTh ypaBHEHHUE,
CBSI3bIBaOIICEe a0COMIOTHYIO TEMIIEPATYPY HACATHHOTO T'a3a CO CpeaHEH KMHETHICCKOM
SHEPrUue MOJIEKYJI U HaXOJAUTh HEM3BECTHBIC BeIMUMHbI. COCTaBISATh YpaBHEHUE,
CBSI3BIBAIOIIICE JABJICHUE UJICAIBHOTO Ta3a ¢ aOCOMIOTHOM TEMIIEPATypOr U HAXOIUTh
HEU3BECTHBIC BETUYUHBI. I3MEpATH TEMIIEpATypPy )KUIKOCTH, Ta3a KUJIKOCTHBIM
TepMoMeTpoM. PaboTath B mape, rpynme npy BHIMOJHEHUN MPAKTUUYECKUX 3aJaHH.

YpaBHEHUS COCTOSTHUS
WJI€aJIbHOrO ras3a

(8 =)

CocTaBisiTh ypaBHEHUE COCTOSIHUS UJICANIbHOTO ra3a u ypaBHeHue MeHieneeBa—
Knaneiipona u HaxoAUTh, HEU3BECTHBIC BEIMUYUHBI. ONMUCHIBATH U30MPOLIECCHI B
uJieaJIbHOM Ta3e, 0COOCHHOCTH n3omporeccoB. DopMynnpoBaTh ra3oBbie 3aKOHBI U




ONPENEIATh TPAHULIBI UX IPUMEHUMOCTH, COCTABIIATh YPABHEHUS JUISl X ONMCAHMS U
HaXOAUTh HEM3BECTHBIC BeNMUYUHBIL. [IpencTaBisiaTh B Buge rpad)ukoB H30XOPHBIH,
n300apHBIN U U30TEPMUUECKUM nporiecchl. OnpeaenarTs 1o rpadgukam xapakrep
Ipolecca 1 MakpoIapaMeTpbl HAEANBHOr0 ra3a. FccienoBars 3KCIEpUMEHTAIBHO
3aBUCUMOCTH MEKJ1y MaKpoIlapaMeTpaMu MpHU U3oIpoueccax B rase. M3mepsars
TEMIIepaTypy rasa *KuJKOCTHbIM TepMomeTpoM. PaboTaTs B mape, rpymnmne npu
BBIIIOJIHEHUY NTPAKTUYECKUX 3aJIaHH.

[IpuMeHATh MOZENb HICATBHOTO Ta3a JUIsl ONMCAHUS MTOBEJICHNS PEAJIbHBIX I'a30B

Bzaumuabie
IIpeBpaICHUSA
JKUJIKOCTH U ra3a

(34)

JlaBaTp onpeeneHne NOHATUI: UCTTApEHUE, KOHICHCAlIUS, KUTIEHUE, IMHAMHUYECKOE
paBHOBECHE, HACHIIIICHHBIN TIap, HEHACHIIIICHHBIN Map, KpUTHYECKasi TeMIepaTypa,
TeMIlepaTypa KuIeHus:, a0CONIOTHAs BIAXKHOCTh BO31yXa, MaplHabHOE JaBICHHE,
OTHOCHUTEJIbHAsl BIAXKHOCTb BO3/1yXa, TOYKA POCHI.

HaGmronats siBienus: ucnapeHue, KoHaeHcarus, kunenue. OnuceiBaTh CBOMCTBA
HACBIIEHHOTO Napa. 3mMepsaTh BIa)KHOCTh BO3yXa C IOMOLIBIO IICUXPOMETPA.
OnuceIBaTh YCTPOMCTBO TUTPOMETPA U IIcuxpoMeTpa. OnpenensiTe OTHOCUTEIbHYIO
BJIQXXHOCTD IO MICUXpOMETpUYecKoi Tabsuiie. HaxoauTs aOCOMOTHYIO BIAXKHOCTh
BO3/lyXa, NaplHaJIbHOE JaBICHUE, OTHOCUTEIIbHYIO BIaKHOCTh BO3/lyXa, TOUKY POCHI.
Haxonute uHboOpManuio o BIUSHUU BIAXXHOCTH BO3/1YyXa HA MPOIECCHI
KU3ZHEAESATEIbHOCTH YEIOBEKA.

Kunkoctn

(3 9)

[lepeuncnsaTh CBOWCTBA KUIKOCTU U OOBSCHATH UX C TTIOMOIIBIO MOJIEIH CTPOCHHUS
KUJKOCTH, co3nanHor Ha ocHoBe MKT. /laBaTh omnpeneneHne noHsITHI: CUIIbI
MOBEPXHOCTHOT'O HATSHKEHUSI, KOI(PPHUIIMEHT TOBEPXHOCTHOTO HATSHKCHHUSI,
MOBEPXHOCTHAS SHEPTHsl. BOCIPOU3BOIUTH MPUMEPHI IPOSABICHUS JEUCTBUS CUIIbI
MOBEPXHOCTHOTO HaTseHUs. HaxoauTh cuily HOBEPXHOCTHOTO HATSIKEHUS,

K02 (DHUIMEHT TOBEPXHOCTHOTO HATSKEHUS, TOBEPXHOCTHYIO YPHEPTHIO KUIKOCTH.
Paznuuath cMauuBaronyue 1 HECMauMBAIOLINE MTOBEPXHOCTD KUJAKOCTH. OOBSICHATH
NPUYMHY JIBUKEHUS KUJKOCTH MO KaMWJUISIPHBIM TpyOKaMm. PaccunuThIBaTh BBICOTY
NOAHATHUS (OMYCKaHMs) )KUIKOCTH N0 Kammuisapy. Haxonuts nndopmanuio o
MPOSIBJICHUU JIEUCTBUS CUJIbI IOBEPXHOCTHOT'O HATSHKEHUS € dKUBOW U HEKUBOM
IpUpPOJIe, HA TPOU3BOJICTBE.




TBepable Tena

(22

JlaBaTh onpezesieHue MOHATHI: KPUCTAUNINYECKOE TEN0, aMOP(HOE Te0,
anuzotponus. [lepeuncnsate cBOKWCTBA TBEPABIX TEN U OOBSICHATH UX C TOMOILBIO
MOJIEH CTPOEHUs. J|eMOHCTpUPOBAaTh OCOOEHHOCTH CTPOEHUS KPUCTAJUINUECKUX U
aMOp(HBIX TBEPJIbIX TEJ, UCTOIB3Ysl 00bEMHBIE MO/IENIN KpUCTaLIOB. [IpuBoauThH
IIPUMEPBI IIPOLIECCOB, ITOATBEPKIAOIINX CXOACTBA U PA3JIMUYMA CBOWCTB
KPUCTAINTMYECKUX ¥ aMOPHBIX TBEPABIX Tesl. HaxoauThk cBeieHus: 0 CBOMCTBAaX U
IpUMEHEHUH aMOp(HBIX MaTepUasoB.

OCHOBBI
TEPMOAMHAMUKHU

(13 9)

JlaBaTh onpeieIeHre MOHATUI: TePMOJIMHAMUYECKAsi CUCTEMA, U30JIMPOBAHHAS
TEPMOJIMHAMHUYECKAsI CUCTEMA, COCTOSIHUE PAaBHOBECH S, TEPMOJMHAMUYECKUH TTPOIIECC,
BHYTPEHHSISI DHEPTUsl, BHYTPEHHSISI SHEPT U UI€AIbHOTO ra3a, TeII0eMKOCTb,
KOJIMYECTBO TEIIOTHI, yIeJIbHAs TEIJI0Ta MJIaBJICHUS, YAEIbHAs TEII0Ta
napooOpa3oBaHus, y/ieJbHAas TETUIOTAa CTOPAaHKS TOIUIMBA, paboTa B TEPMOIMHAMUKE,
aauabaTHBIN TIpoliecc, OOpaTUMBIN TIpollecCc, HEeOOpaTUMBIN MPOIECC, HarpeBaTeb,
XOJIOAUIBHUK, pabodee Teso, TeroBoi auratens, KI1J]

TEIJIOBOT'O ABUTATEs

XapakTepu3oBaTh COCTOSHUE TEPMOJIMHAMUYECKON CUCTEMBI U MPOLIECCH U3MEHEHUS
coctostHusl. ONUCHIBATh CIIOCOOBI M3MEHEHHUS BHYTPEHHEN SHEPTUU MPHU COBEPIICHUN
MEeXaHU4YeCKOW paboThl M Tpu Tertonepeaade. CoCTaBIsATh YpaBHEHHE TEIIOBOTO
OaylaHca M HaXOJIUTh HEU3BECTHBIC BEIMYMHBI. Pacrio3HaBaTh (ha3oBbie IEPEXO bl
MIEPBOTO POJIa M COCTABIIATH YpaBHEHUS JJIs (pa30BBIX TIEPEXO0B M HAXOIUTh
HEU3BECTHBIC BEIUYNHBI. HaxonuTh 3HAaUEHUSI BHYTPEHHEW SHEPTUM WJI€aIbHOTO rasa,
U3MEHEHNE BHYTPEHHEH SHEPIUH UeaIbHOTO ra3a, paboThl HAcaIbHOTO ra3a, padoTh
HaJ UcaabHbIM ra30M, KOJIUYECTBA TEILIOTHI.

Haxonuth 3HaueHne pabOTHI UICaILHOTO Ta3a Mo rpaduKy 3aBUCUMOCTH

JaBJICHHUs OT 00beMa MpHu n300apHOM Tporecce. OMUCHIBaTh TeOMETPUICCKHUI CMBICIT
paboTHI U HAXOAMUTH €€ 3HAYCHHE 110 rpadHKy 3aBUCUMOCTH JaBJICHHS UACATBHOTO Ta3a
oT 00BéMa. DopMyIIMPOBATH MIEPBBIA 3aKOH TepMOHHAMUKH. COCTaBIIATh YpPaBHCHUE,
OIHACHIBAIOIIIEE MTEPBBIM 3aKOH TEPMOJUHAMHUKHA U HAXOJIUTh HEU3BECTHBIC BEIMYUHBI.
Paznuuath oOpatumbie 1 HeoOpaTUMBbIe TIporiecchl. [loaTBepKaaTh MpuMepaMu
HEOOPaTUMOCTH TEIJIOBBIX MPOIiecCOB. DOPMYITHUPOBATH BTOPOI 3aKOH




TEPMOJANHAMUKH, TPAHUIIBI IPUMEHUMOCTH, OOBSICHATD €70 CTATUCTUYECKUN XapaKTep.
[IpuBOAUTE PUMEPHI TEIUIOBBIX ABUTATEIEH, BBIICIIATH B IIPUMEPAX OCHOBHBIE YACTU
JIBUTATENEN, ONMUCHIBATh NMPUHIMI AeicTBUA. Beruncnsats 3nauenus KII/ remnoBoro
neurarens. Haxonuts 3nauenust KI1J] TermoBoro nBuraresns, paOoTaroiero mo
nukiry Kapao

VYyacTBOBaTh B AUCKYCCUH O MPOOJIeMaxX SHEPTEeTUKHU U OXPAaHE OKPYKAIOIICH Cpeibl,
BECTHU JIMAJIOT, OTKPBITO BBIPAYXKATh U OTCTAWBATH CBOI TOUKY 3PEHHSI.

OcHoBbl j1eKTpOoAUHAMUKH (40 u)

DIIEKTPOCTATUKA

(16 1)

JlaBaTh OnpeAeneHUe NOHATUI: AIEKTPUUECKUI 3apsill, JIEMEHTAPHBIN DIEKTPUUYECKUAM
3apsJl, TOUYCYHBIN ANEKTPUUECKUH 3apsij], CBOOOAHBIN

AIEKTPUUYECKUI 3aps]l, SJIEKTPUUYECKOE M0JIE€, HAMIPSYKEHHOCTD JEKTPUYECKOT0 OIS,
JIMHUY HANPS)KEHHOCTH 3JIEKTPUYECKOTO MOJIs, OAHOPOAHOE SJIEKTPUUECKOE TI0JIE,
NOTEHIMAJ 3JIEKTPUYECKOTO OIS, PA3HOCTh NOTEHIMUAIIOB, JHEPTUSI JIEKTPUUECKOTO
I10JIs1, SKBUIIOTEHIIUAJIbHASL [IOBEPXHOCTD, JJIEKTPOCTATUUECKAST MHIYKIMS,
MOJISIpU3aLUsl IUIEKTPUKOB, TUIEKTPUUECKAS IPOHULIAEMOCTh BELIECTBA,
3JIEKTPOEMKOCTh, KOHJICHCATOP.

Ha6monats paznuunbie criocoOs! dnekTpu3anuu Tei. OObsICHATH SBICHUE
AIIEKTPU3ALIMU HA OCHOBE 3HAHMI O CTpOEHUU BelecTBa. ONUChIBaTh B3aUMOJEHCTBUE
3apsHKEHHBIX Tell. ONUChIBaTh IPUHIUIT JEUCTBUS AyeKTpomeTpa. @opMyaupoBaTh
3aKOH COXPaHEHUS AJIEKTPUUYECKOro 3apsaaa. CoCcTaBIsATh ypaBHEHUE, BbIPAKAIOIIIEE
3aKOH COXPAHEHUS JICKTPUUYECKOTO 3apsA/ia U ONPEAEIATh HEU3BECTHBIC BEJIUYUHBL.
®opMynupoBaTh 3aK0H KyrnoHa, ycinoBus ero npuMeHUMOocTU. COCTaBISITh ypaBHEHUE,
BbIpaXkarouiee 3akoH KyioHa, v onpenensTh HEU3BECTHBIE BEJIUYUHBL. BbIUUCIATH
3HAYEHHE HAIPSHKEHHOCTH MOJISI TOUEYHOT'O 3JIEKTPUYECKOT0 3apsiaa.

OrnpenensiTe HalpaBJIeHUE BEKTOPa HAMPSH)KEHHOCTH. DOpMYIUpPOBaTh MPUHIIUI
CyNEepHO3ULIUH IEKTPUUECKUX NoJieid. OnpenensTh HanpaBiIeHUE U 3HAUCHUE
PE3YJIbTUPYIOLIEN HANPSX)KEHHOCTH 3JIEKTPUUECKOTO MOJISI CUCTEMBI TOUCUHBIX
3apsaa0B. [lepedncnsaTe CBOMCTBA JTMHUAN HANPSIKEHHOCTH SJIEKTPUUYECKOTO TOJIS.
N300paxath 37€eKTpUUECKOE MOJIe ¢ MOMOUIBIO JIMHUM HAPSHKEHHOCTH.

Pacnio3naBaTh 1 1300paXkaTh JIMHUU HAMIPS)KEHHOCTU TOYEYHOTO 3apsijia, CUCTEMbI




TOYEUHBIX 3aPsJI0B, 3aPSHKEHHOM MIIOCKOCTH, IBYX (HECKOIBKUX) MapaieIbHbIX
IUIOCKOCTEH, 11apa, ceppl, UMIMHAPA; OAHOPOJHOTO U HEOJHOPOAHOIO
BJIEKTPUYECKUX NoJIeil. OnpenensTh M0 JUHUAM HAPSKEHHOCTH AJIEKTPUUYECKOTO
IIOJIS 3HAKU M XapaKTEP paclpeesICHUs 3apsI0B.

OnuceiBaTh NOBEICHUE MTPOBOJHUKOB U IUJICKTPUKOB B AJIEKTPOCTATUUECKOM I0JIE HA
OCHOBE 3HaHMI O CTPOEHUH BEILIECTBA.

TeopeTnuecku NMpeIcKka3blBaTh HA OCHOBAHUM 3HAHUW O CTPOSCHUM BEILIECTBA
MOBE/ICHUE MMPOBOJIHUKOB U IUAJIEKTPUKOB B JIEKTPUUECKOM 1oJie. COCTaBIISITh
PaBEHCTBA, CBSI3BIBAIOIINE HAMPSHKEHHOCTD DJIEKTPUUECKOTO TOJISI B JUIJIEKTPUKE C
HaMpsH>KEHHOCTHIO BHEITHETO 3JIEKTPUUYECKOI0 MOJIsl; HAXOAUTh, UCTIOJIb3YS
COCTaBJICHHOE ypaBHEHHE, HEU3BECTHBIC BEJIUYMHBI.

OnuceiBaTh NPUHLMN AEHCTBUA JIEKTPOCTATUUECKON 3aUThl. OTIpeaesiTh
MOTEHIIMAN 3JIEKTPOCTATUYECKOTO TOJISl B JAHHOM TOUYKE TMOJIsl OJHOTO U HECKOJIBKUX
TOYEUHBIX JIEKTPUUECKUX 3apsII0B, MOTEHIIMAIBHYIO SHEPTHIO JIEKTPUUYECKOTO 3apsiaa
U CUCTEMBI JIEKTPUUECKUX 3apsiI0B, PA3HOCTh MOTEHIINAJIOB, pa0OTy
AIEKTPOCTATUYECKOTO MOJISA, HANPS)KEHUE B KOHKPETHBIX CUTYallUsX.

CocTaBisITh ypaBHEHUS, CBA3BIBAIOLIME HANPSHKEHHOCTD JIEKTPUUYECKOTO MOJIS C
Pa3HOCTHIO MOTEHLMAJIOB U BBIUYUCISATh HEU3BECTHBIE BETMYNHBI.

N306pakaTh SKBUMIOTEHIIMATIBHBIE TTIOBEPXHOCTH SJECKTPUUECKOTO TOJIS.
Bocnpoun3BoanTh 3KBUNOTEHIMATIBHBIE TOBEPXHOCTH IOJISI TOYEUHOT'O 3apsija,
CHUCTEMBbI TOUEUHBIX 3apsAI0B, 3apSHKEHHOM MIIOCKOCTH, IBYX (HECKOJIBKHUX )
napayyIebHBIX TIOCKOCTEH, mmapa, cepbl, HUIUHAPA; OTJHOPOTHOTO M HEOJHOPOIHOTO
ANIEKTpUUYECKuX moJield. OOBSCHATH YCTPONUCTBO M MPUHIIMIT IEHCTBUS, MPAKTUUECKOE
3HAYEHHE KOHJICHCATOPOB.

BpraucnsaTe 3Ha4EHHS DIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa, 3apsiaa
KOHJIEHCATOpa, HANIPSIKEHU Ha 00KJIaJKaX KOHIEHCATOpa, apaMeTPOB III0CKOTO
KOHJICHCATOPAa, SHEPTUHU JIEKTPUUECKOTO MOJISI 3aps>KEHHOIO KOHJIEHCATOpa B
KOHKPETHBIX CUTyaluaX. PaccunThiBaTh 00110 EMKOCTh CUCTEMbI KOHJIEHCATOPOB.

3aKOHBI
MOCTOSSHHOTO TOKa

(14 q)

JlaBaTp onpeaeneHne NOHATHI: AIEKTPUIECKUI TOK, CHJIa TOKA, BOJbT-aMIIEpHAS
XapaKTEPUCTHUKA, SJIEKTPUUECKOE CONPOTUBIICHUE, CTOPOHHUE CHJIBI,




ANEKTPOJBIKYIIAs cuia. [lepeunciaTh ycnoBus CyIIECTBOBAHUS AIEKTPUIECKOTO
TOKa. BOCTIpOM3BOIUTH SBIICHUE JICKTPHIECKOTO TOKA, ACHCTBUS JICKTPUUECKOTO
TOKa B TIPOBOJAHUKE, OOBSICHITh MEXaHU3M SIBJICHUN Ha OCHOBAaHWUHW 3HAHHWIA O CTPOCHUH
BeniecTBa. [1ob30BaThCs aMIIEPMETPOM, BOJIETMETPOM, OMMETPOM: YIUTHIBATH
0COOEHHOCTH M3MEPEHUS KOHKPETHBIM MMPHUOOPOM U TIPABHIIA TTOAKITFOYCHUS B
ANIEKTPUYECKYIO IeTh. VcciiemoBaTh SKCIIEpUMEHTAIbHO 3aBUCUMOCTD CHITBI TOKA B
IIPOBOHUKE OT HAMPSIKCHUS U OT CONMPOTHBIICHHS TPOBOAHNKA. DOPMyITHpPOBATH
3akoH OMa /I ydacTKa eI , YCIOBUS ero NpuMeHUMOCTH. COCTaBIIsATh YpaBHCHHE,
onuchIBaronIee 3akoH OMa /ISl ydacTKa e U BBIYUCIISATh HEU3BECTHBIC BEIIMUNHBI.
PaccuuThiBaTh 00IIIEE COMPOTHBIICHUE YYaCTKa IICIH TPH MTOCIICI0BATCILHOM U
napaiIeIbHOM COCIMHCHHUH IPOBOJHUKOB, TIPH CMEIIAHHOM COCIMHCHHUH
IIPOBOHUKOB. BEITIOIHATH pacyeThl CUJI TOKOB M HANIPSHKEHUN B Pa3TUYHBIX
AICKTPUYCCKHUX ICTISX.

dopmynupoBaTh B UCIONB30BaTh 3akoH Jkoyns—IJlenma. OnpenensTe padboTy u
MOIITHOCTB AJIEKTPUIECKOTO TOKA, KOJIMIECTBO TETIOTHI, BHIICIISIOMICHCS B
TIPOBOJTHUKE C TOKOM.

dopmynupoBaTh 3ak0H OMa ISl OJTHOM 1ETH, YCIOBUS €r0 MPUMEHUMOCTH.
CocraBisaTh ypaBHEHHE, BbIpaXkaroniee 3akoH OMa ist MOTHOM e 1 HAXOJUTh
HEU3BEeCTHBIC BeTu4nHbL. M3MepsaTh 3HaueHune DJ[C, HanpsoKeHUs, CUITBI TOKA Ha
y4acTKe IIeJId ¢ TOMOIIBIO BOJIbTMETpa, amrnepMerpa. Co0ronaTh npaBuia TEXHUKU
0e30macHOCTH TIpH paboTe ¢ UCTOYHUKAMU ToKa. PaboTaTe B mape, rpymnre u
BBITIOJTHEHUHY TTPAKTUYCCKUX 3aJaHUM.

HaxoauTs nHGOpMAIIHIO O CBA3U AJIEKTPOMArHUTHOTO B3aUMOJCHCTBUS C
XUMHYECKUMU PEAKIIUSIMH U OMOJIOTUYECKUMU TIpoIieccaMu, 00 UCTIOIb30BAHUH
DJIEKTPUUYECKUX SBJIICHUN KUBBIMU OpTraHU3MaMHU.

DNEeKTPUUECKUN TOK (10 u) JlaBaTp onpeneneHne NOHATHN: HOCUTEIN 3JIEKTPUYECKOTO 3apsiaa, MPOBOAUMOCTD,
B Pa3JIMYHBIX Cpeaax CBEPXIIPOBOJIUMOCTh, COOCTBEHHAsI MPOBOAUMOCTD, IPUMECHAS] TPOBOJIUMOCTD,
AIIEKTPOHHAS MPOBOJUMOCTb, JBIPOYHAS POBOJIUMOCTD, P-II-IIEPEXO/I, BAKYYM,
TEPMOAJICKTPOHHAS IMHUCCHS, Ta30BbIM pa3psi, CAMOCTOATEbHBIN pa3psi,
HECaMOCTOSITENIbHBIN pa3psl, JEKTPOJIN3, PEKOMOMHAIMSA, HOHU3AIMS, TIJ1a3Ma.




Pacnio3naBaTh ¥ OMKUCKHIBATh SABJICHUS MIPOXOKICHUS SJIEKTPUUIECKOTO TOKA Uuepes
MPOBOJIHUKU, MOTYNPOBOHUKH, BAKYYM, SJIEKTPOJIUTHI, Ta3bl.

XapakTepu30BaTh EKTPUUECCKUN TOK B CPEJIe: Ha3bIBATh HOCUTEIH 3apsJIOB,
MEXaHU3M UX 00pa3oBaHusl, XapaKTep ABUKECHUS 3aps/IOB B JIEKTPUUYECKOM I0JI€ U B
€ro OTCYTCTBUH, 3aBUCUMOCTb CUJIbI TOKA OT HAMPSIKEHUS, 3aBUCHUMOCTh CHUJIBI TOKa
OT BHEITHUX YCIIOBUM.

Teopetnuecku mpecKa3biBaTh HA OCHOBAHUM 3HAHUM O CTPOCHHUH BEIECTBA XapaKTeP
HOCUTEJICH 3apsJIOB B pa3IMUHBIX CpeAaX, 3aBUCUMOCTh COMPOTHUBIICHUS TTPOBOIHUKOB,
MOJIYTIPOBOAHUKOB U 3JICKTPOIUTOB OT TEMIIEPaTypPHI.

[TepeuncnsaTh OCHOBHBIE TIOJIOKEHUSI TEOPUH HTIEKTPOHHON MTPOBOJUMOCTH METAJIOB.
Breruncnsats 3HaueHUs cpeiHel CKOPOCTH YIOPSIIOUEHHOTO JIBHYKEHUS

AJNIEKTPOHOB B METAJLJIE MO/ IEHCTBUEM DJIEKTPUUECKOro nojsi. Onpeaensirb
COTNPOTHUBJICHUE METAINIMYECKOTO MPOBOHUKA MPHU JaHHOUW Temreparype. [I[puBoauth
IpPUMEPHI CBEPXIIPOBOIHUKOB, TPUMEHEHHS CBEPXIIPOBOIUMOCTHU. Y TOUHSTH TPaHUIIbI
IPUMEHUMOCTHU 3aKoHa OMa B CBSA3U C CYIIECTBOBAHUEM SIBIICHUS
CBEPXIMPOBOAUMOCTH. [lepeuncnsiTh OCHOBHBIE MOJOKEHUSI TEOPUU IITEKTPOHHO-
JBIPOYHON TTPOBOJUMOCTH TOTYIIPOBOIHUKOB

[TpuBOAUTH IPUMEPHI YUCTHIX MOTYITPOBOIHUKOB, MOIYITPOBOTHUKOB

C JIOHOPHBIMU U aKIENITOPHBIMUA MPUMECAMH. DKCIIEPUMEHTAIBHO UCCIEA0BATh
3aBUCUMOCTH COMTPOTUBIICHHUS MOJIYIIPOBOIHUKOB OT TEMIIEPATYPHI U OCBEIIEHHOCTH.
OOBICHATH TEOPHUIO TPOBOJIUMOCTH p—TI-Tiepexoa. [lepeuncusatsy

OCHOBHBIE CBOICTBA p-n-niepexoa. [I[puMeHsTh TEOpHIO MPOBOJUMOCTH K ONMHUCAHUIO
paboThI TMoAa U TpaH3ucTopa. [I[puBOAUTE TPUMEPHI UCTIOIB30BAHUS
MOJIYIIPOBOAHUKOBBIX MPUOOPOB. [lepeuncnsaTe ycnoBus CylecTBOBaHUS
AIIEKTPUYECKOr0 TOKA B BakyyMme. [[puMeHATh 3HaHUSI O CTPOEHUHU BEIIECTBA ISl
OMUCAHUS SIBJICHUS TEPMOAIEKTPOHHOM AMUccHU. ONUCHIBATh MPUHIIUI AEHCTBUS
BaKyyMHOT'O IMOJIa, SJIEKTPOHHO-Iy4eBOU TpyOKu. [IpuBoANTE IpUMEpHI
UCII0JIb30BAHUS BAKYYMHBIX MPUOOPOB. OOBSICHATh MEXAaHU3M O00pa30BaAHUS
CBOOO/IHBIX 3aps/IOB B paCTBOPAX M paciiaBax 3JIeKTPOIUTOB. ONMUCHIBATD
3aBUCUMOCTb COIPOTUBIIEHHUSI JIEKTPOIUTOB OT TeMIepaTyphl. TeopeTuyecku




IIPEACKA3bIBaTh HA OCHOBAHWHY 3HAHWW O CTPOCHHMM BELIECTBA X0 Ipolecca
anekTposin3a. [I[puBoUTH MpUMEPHI U BOCIIPOU3BOIUTH (PU3UUECKUE IKCIIEPUMEHTHI,
MOATBEPIKIAIOIINE BBIACICHUE HA JIEKTPOIaX BEUIECTBA MTPU MPOXOKICHUN
AJEKTPUUYECKOT0 TOKA YEPE3 MIEKTPOJIUT.

YTOYHATH TPaHULIBI TPUMEHUMOCTH 3aKOHAa OMa JIJ1s ONHUCaHUs NPOXOXKIACHUS
AJIEKTPUYECKOTO TOKA Yepe3 AIEKTPOJUTHL. [IpUMEHSATh 3HaHUS O CTPOSHUM BEILIECTBA
JUISl OITUCAHUS SIBJIEHUSA dJeKTponn3a. COCTaBIATh YpaBHEHHE, ONKMCHIBAIOIIEE 3aKOH
anekTponusa Papayes 1 HAXOAUTh HEU3BECTHBIC BEIUYMHBL. [[pUBOAUTH MPpUMEPHI
VCIIOJIb30BAHUS AJIEKTPOJIN3A.

OOBsACHIATH MeXaHN3M 00pa3oBaHus CBOOOIHBIX 3apsa 0B B razax. [[puMeHsTh 3HaHUS O
CTPOEHHUHU BEIIECTBA JIJIs1 ONUCAHUS SIBJICHUN CAMOCTOSITENIBHOTO U
HECAMOCTOSITEJIBHOTO pa3psiaoB. Pacnio3HaBath, NpUBOAUTH IPUMEPHI, IEPEUUCISATH
YCJIOBHUSI BOSHUKHOBEHUSI CAMOCTOSITEIBHOTO M HECAMOCTOSITEIbHOT'O Ta30BbIX
Pa3psa0B, PA3IMYHBIX TUIIOB Fa30BbIX pa3psAnoB. [ [puBoIUTE IpUMEPHI HCTIOJIB30BAHUS
ra3oBbIX pa3psaoB. [lepeunciisiTe OCHOBHBIE CBOMCTBA U IPUMEHEHUE IIA3MBL.

[ToBTopenue (25 1)

TemaTu4eckoe IIIAHUPOBAHUE
yIIyOJICHHBIM YPOBEHh — 5 U B HEJICIIO
11 kmacc (170 q)

Tematnueckoe
TUTAHUPOBAHUE

Kon-Bo 4acos,
OTBEJICHHOE Ha
U3y4YEHUE

paszaena, TEMbI

OcHOBHEIC BHUAbBI ACATCIbHOCTH y4YalllUXCs

OcHOBBI YJIeKTpOAMHAMUKH (poxokeHue) (18 1)

MarauTtHoe 110Jie

(G

JlaBaTh omnpeseieHnst MOHATHN: MAarHUTHOE TI0JI€, MHTYKITUS MarHUTHOTO TIOJI,
BUXpEBOE ToJie, cuiia AMriepa, cuina JlopeHiia, peppoMarHeTuk, A0OMeH, TeMiepaTrypa




Kropu, MmarautHast mpoOHMIIAEMOCTh BENIECTBA. J[aBaTh ONpe/IesICHUE €IUHUIBI
MAarHUTHOTO MoJs. [lepeuucnars OCHOBHBIE CBOMCTBA MATHUTHOTO TOJIA.
N3o00paxaTh MarHUTHBIC IMHUK TIOCTOSTHHOTO MarHuTa, MPsSMOTo MPOBOTHUKA C
TOKOM, KaTyIIIKU ¢ TokOM. Ha01ro1aTh B3aUMOJIeMCTBUE KAaTYIIKH C TOKOM U MarHuTa,
MArHUTHOM CTPEJIKHU U MPOBOAHUKA C TOKOM. DOpMyIupoBaTh 3aKOH AMIiepa,
rpaHuUllbl €ro IPUMEHUMOCTH. OTpeIeNiaTh HalpaBICHNUE JIUHUNA UHIYKIUU
MarHUTHOTO TOJIsl ¢ IOMOIIIBIO MpaBuiia OypaBurKa, HalpaBJIEHUE BEKTOPOB CUJIBI
Amnepa u cuiibl JIopeHa ¢ ToMONIbI0 TpaBuiIa JIEBON pyKu. [IpuMeHsTh 3aKOH
Awmriepa u popMyITy JIJIsl BBIYUCIIEHUS CHIbl JIOpeHIia npu perieHnuu 3a1ad.
[TepeuncnsaTh TUIBI BELIECTB [0 MATHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOMCTBA IHa-,
napa- u ¢peppomMaraeTukoB. MccienoBarh MarHuTHBIE CBOMCTBA TEJI, U3TOTOBJIEHHBIX
U3 pa3HbIX MatepuanoB. PaboTaTh B ape Mpu BITIOJHEHUHU MTPAKTUUECKUX 3a/laHHi, B
nape u rpynrme npu pemeHuu 3aaad. OObICHITh TPUHITUTT JeHCTBUS
AIEKTPOUZMEPHUTEIIHLHBIX TPUOOPOB, TPOMKOTOBOPHUTENS U JICKTPOIBUTATEIIA.
Haxoauts undopmanuio o Bkirage Ammnepa, JlopeHiia B u3ydeHue MarHuTHOT'O TIOJIs,
pycckoro ¢usnka CTojIeTOBa B HCCIIEIOBAaHNE MAaTHUTHBIX CBOMCTB
dbeppOMarHeTUKOB, O MPUMEHEHUHN 3aKOHA AMITepa, MPAaKTHIECKOM HCIIOIb30BaHUN
JICUCTBYSI MATHUTHOTO TIOJIS1 HA ABMIKYIIAMCS 3apsiJl, yCKOPUTEIISX 2JIEMEHTAPHBIX
YaCTHUII, O BKJIJI€ POCCUMCKUX YUCHBIX B CO3/TaHUE YCKOPUTEJICH AJIeMEHTapHBIX
yacTull, B ToM uncie B O6benuaenHoM Mucturyre Anepasix Uccnenosanuii B JlyOHe
¥ Ha agpoHoM komaiaepe B LlepHe; 00 ncmons3oBaHuU GeppPOMArHETHKOB, O
MarHUTHOM I10JIC 3€MIIH.

DNeKTpOMarHuTHas
WHTYKIIHS

(G

JlaBaTh onpeiesieHrs TOHATHIA: SIBJICHHUE SJICKTPOMArHUTHON MHAYKIIUH,

MarHuTHBIN 0TOK, 3/]C MHIYKIIMH, UHAYKTUBHOCTh, CAMOUHIYKITHSI,

OJIC camouaykuuu. HaGmronaTe SBI€HUE 3JIEKTPOMArHUTHOW MHYKITUH,
ITOKa3bIBaTh MMPUYNHHO-CJICACTBEHHBIC CBSI3M NpH HaOIroAeHUY siBiicHus. HaOmronaTh
Y aHAJIM3UPOBATh SKCIEPUMEHTBI, JEMOHCTPUpPYIONKE paBuiio JIeHna.
dopMyMpoBaTh MpaBuio JIeHIa, 3aKOH 3JIEKTPOMArHUTHOW UHYKIIMH, TPAHULIBI €TI0
NpUMEHUMOCTH. MccaenoBaTh sIBJICHUE 3JIEKTPOMAarHUTHOM MHAYKIUM. [lepedncisatsh
YCJIOBUSI, IPU KOTOPBIX BOBHUKAET MHIYKIIMOHHBI TOK B 3AMKHYTOM KOHTYpE,




KeJIE3HOro Karymike. Onpenensth posib CepJiIeUHUKa B KaTyike. M300paxaTh
rpaduyecKk BHEITHEE U UHAYKIIMOHHOE MarHuTHbIE noJia. OnpenensaTh HanpaBieHUe
WHIYKIIMOHHOTO TOKa. OOBSCHATh BOBHUKHOBEHUE BUXPEBOT0 AJIEKTPUUECKOTO MO
3JEKTPOMArHUTHOTO 1osisi. ONMUChIBaTh Mpoiiecc BOZHUKHOBEHUS DJ]C uHIyKIIuM €
JBIDKYIIUXCS TPOBOAHUKAX. [IpeACTaBasATh MPUHIIUI IEUCTBUS AJIEKTPOTeHEpaTOpa U
AIEKTPOAMHAMUYECKOTO MUKPO(]OHa.

[TepeuuncnsaTh mpuMepbl UCTIOTL30BAHUS SIBJICHUS FJICKTPOMArHUTHON UHTYKIIUH.
HaGmronath siBjieHMe cCaMOMHTYKITUH, TTOKA3bIBATh MPUYUHHO-CIIEJICTBEHHBIC CBS3U
npu HAOMrOIeHUH siBjieHUsI. DOPMYyIUPOBATh 3aKOH CAMOWHIYKIIUU, TPAHUIIBI €T0
npUMEHUMOCTH. [IpOBOIUTH aHAIOTHIO MEXTY CAMOMHIYKIIMEH U HTHEPTHOCTHIO.
OnpenensiTe 3aBUCUMOCTh HHAYKTUBHOCTH KaTYIIKU OT €€ JUTMHBI M TUIOIIAI!
BUTKOB. Haxonuth 3HaueHus: MmarauTHOro notoka, 3J1C uaaykiuu, J1C unaykimuu
€ ABMXKYIUXcs npoBogaukax, IJ1C caMOMHAYKIINN, HHIYKTUBHOCTh, YHEPTHUIO
MarHuTHoro nosst. Haxonuts nudopmanno 06 UICTOPUHU OTKPBITHS SIBJICHUS
ANIEKTPOMArHUTHOM MHIYKIIMH, O BKJIAJ€ B U3yUEHHUE SBICHUS pyccKoro ¢usmka J. X.
Jlenia, 6opb0e ¢ MPOSIBICHUSIMU 3JIEKTPOMArHUTHOM UHIYKIIUU U 00 ee
VCIIOJIb30BAHUU B MPOMBIILIEHHOCTH.

Kone6anusi u BoJIHBI (42 1)

Mexaanueckue
KOJICOaHU S

(7 9)

JlaBath ornpejereHus MOHATHI: KojeOaHus, KoyiebaTebHasi CUCTEMAa, MEXaHUUECKUE
KoJieOaHus, TapMOHUYECKHUE KOJIeOaHus1, CBOOOIHBIC KOJIeOaHMsI, 3aTyXaroIIue
KoJieOaHus, BRIHYKICHHBIC KOJICOaHMS, PE30HAHC, CMEIICHUE, aMIUIUTY 14, IeproI,
4acToTa, COOCTBEHHAs 4acToTa, ¢aza. [lepeuncisiTe ycIoBHsI BOSHUKHOBEHUS
kose6anuii. [[puBOAUTH IPpUMEPHI KOJIECOATEIBHBIX CHCTEM.

OnucpIBaTh MOJICIH: IPYKUHHBIA MasiTHUK, MATEMAaTHUYCCKUN MasTHUK.
[lepeuncisaTh BUABI KOJI€OATEILHOTO ABUKEHHUS, UX CBoMcTBa. HaOmtonaTs,
rapMOHHYECKHE KoJieOaHMs, CBOOOIHBIC KOJIcOaHMS, 3aTyXaronue KojieOaHus,
BBIHYXKJICHHBIE KOJie0aHus, pe3oHaHc. [lepeuncnsaTh CriocoObl MOJTy4eHHUsI CBOOOTHBIX
Y BBIHY)KJICHHBIX MEXaHHYCCKUX KOJICOAHMIH.

CocTaBnaTh ypaBHEHHE MEXaHUUECKUX KOJIeOaHUM, 3alMUCHIBATh €T0 PEIICHUE.
OnpenensaTs 0 ypaBHEHUIO KOJI€OATEIBHOTO JBI)KEHHUS MapaMeTphbl KOJIeOaHusl.




[IpencraBiATh 3aBUCUMOCTD CMEILIEHHS], CKOPOCTH U YCKOPEHUS OT BPEMEHU IPU
K0JIe0aHHUSX MaTEMATUYECKOTO U IPYKUHHOTO MasiTHUKA rpaduyecKu, ONpPeaesTh
1o rpauKy XapakTepUCTUKU: aMILUIUTYAY, IEPUOJ U YacToTy. M300paxars
rpauuecKy 3aBUCUMOCTb aMILJTUTY/ bl BEIHYXACHHBIX KOJI€OaHUI OT 4aCTOTHI
BBIHYKJAIOLIEN CUIIbl. AHAIM3UPOBATH U3MEHEHUE JAHHOTO rpaduKa Mpu U3MEHEHUN
TpeHus e cucreme. Haxonuts 3HaueHus nepuoja KojiebaHuii MaTeMaTH4ecKoro u
NPYXUHHOTO MasiTHUKA, SHEPTUU MassTHUKA. OOBICHATH NPEBpPALIEHUSI SHEPTUU TTPU
KoJIe0aHMSIX MaTEMAaTUYECKOTO MasTHUKA U Tpy3a Ha npyxuHe. MccnenoBaTh
3aBUCUMOCTb MEepro/ia KojieOaHUN MaTeMaTUYECKOTO MAasATHUKA OT €ro JUIMHbI, MACChI
U aMIUTUTYbI KOJIEOaHMiA.

HccnenoBath 3aBUCUMOCTD IEPHUO/A KOJIEOaHUH Tpy3a Ha MIPYKUHE OT €r0 MAacChl U
KECTKOCTHU MPYKUHBL. PaboTaTh B ape u rpyrnie npu peieHnu 3aJ1a4 U BHITTOJIHEHUN
NPaKTUYECKUX 3aJIaHHII.

DEKTPOMarHUTHBIC
KOJICOaHU s

(16 u)

DOnexkTpoMarHuTHbeie KoneOanusd. JlaBaTh onpeneneHus TOHSITHIA:
AJIEKTPOMArHUTHBIE KOJIeOaHus, KoJieOaTeIbHbIA KOHTYP, CBOOOTHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHusl, aBTOKOJIe0aHus, aBTOKoIe0aTebHas CUCTEMA,
BBIHY)KJICHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOaHUs!, IEPEMEHHBIN AIEKTPUUECKHUM TOK,
AKTUBHOE CONPOTHUBIICHUE, UHAYKTHBHOE COIPOTUBIICHUE, EMKOCTHOE
COMPOTHUBJICHHE, MIOJTHOE COMPOTUBJICHUE IIETTH IIEPEMEHHOT0 TOKa, IEWCTBYIOIIEE
3HAUYEHHUE CUJIBI TOKA, ACHCTBYIOIIEE 3HAUCHUE HANPSKEHUS, TpaHCchopMaTop,
kod(ddurrent tpanchopmanuu. M3oo6paxkaTs cxemy KoJie0aTeIbHOTO KOHTYpa U
OMHCHIBATh MPUHIIUII ero paboThl. HabmoaaTe cBOOOIHBIE STIEKTPOMATHUTHBIE
Kosie0aHusI, BBIHYK/ICHHBIE DJIEKTPOMArHUTHbIC KOJIeOaHMsl, pE30HAHC B LIETIH
MEPEMEHHOTO TOKA. AHATU3UPOBAThH MPEBPAIICHUS SHEPTHH B KOJIEOATEIIHHOM
KOHTYpE TPH DJIEKTPOMArHUTHBIX KOJICOAHUSX.

[IpencraBiaTh 3aBUCUMOCTBD 3apsiia, OT CHJIbI TOKA U HANIPSDKCHUS OT BPEMEHU TIPH
CBOOOHBIX AIEKTPOMArHUTHBIX KoJebanusx. Onpeaensars mo rpaduky KoaebaHui
€T0 XapaKTePUCTUKH: aMIUTUTYY, IEPHOJ] U 9acTOTy. [I[pOBOANTH aHATIOTHUIO MEXTY
MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOaHUSAMU. 3aUChIBaTh HOpMyITy
ToMcoHa ¥ BBIYUCIISATH IEPHO] M YACTOTY CBOOOTHBIX AJIEKTPOMATrHUTHBIX




KojeOanuii. Onpenensite Nepuo, 4acToTy, aMILIUTyny Kojebanuii. MccrnenoBarsb
AJIEKTPOMAarHuTHbIEe Kosebanus. Ilepeuncnsate cBOMCTBa aBTOKOIEOAHUI,
aBTOKOJIeOaTeIbHON CUCTEMBI. [[pUBOINTH PUMEPHI aBTOKOJIEOATETHLHBIX CUCTEM,
UCTIOJIK30BaHMs aBTOKoIeOaHuil. OOBSCHATH MPUHIUI TOTYUCHHS IEPEMEHHOTO
TOKa, YCTPOMCTBO TeHEpaTopa MepeMeHHOro Toka. Ha3piBaTh 0COOCHHOCTH
NIEPEMEHHOT0 JICKTPUUYECKOTO TOKA Ha yYacTKe IeNK ¢ pe3ucTopoM. [lepeuncisiTs
0COOCHHOCTH MEPEMEHHOTO AJIEKTPUIECKOT0 TOKa Ha Yy9acTKe HEH C
KOH/IeHcaTopoM. [lepeuncnsaT 0cCOOEHHOCTH MEPEMEHHOTO IIEKTPUIECKOTO TOKa Ha
y4JacTKe IeJIU ¢ KaTylmKkoi. 3amuchIBaTh 3akoH OMa IS eTy IePEeMEHHOTO TOKa.
HaxoauTek 3HaYeHUs CUJIBI TOKA, HAMPSDKEHUSI, aKTHBHOTO CONTPOTHUBIICHUS,
WHIYKTUBHOTO COMPOTUBIICHUS, EMKOCTHOT'O CONPOTHUBIICHHUS, TIOTHOTO
COTIPOTHUBIICHHUSI IIETIA TIEPEMEHHOTO TOKa B KOHKPETHBIX cuTyarusx. Haxonute
3HAYEHUSI MOIITHOCTH, BBIJCIISIONICHCS B IIETTH IIEPEMEHHOTO TOKA, ICHCTBYIOIINX
3HaUEHUU TOKa U HampsokeHusa. Ha3piBaTh yCia0BHs BOSHUKHOBEHHS pE30HAHCA B LIETIH
nepeMeHHoro Toka. ONUchIBaTh YCTPONUCTBO, MPUHIIUI ACHCTBUS U IPUMEHEHHE
TpaHchopmaropa. Beraucisats koadpuruert tpanchopmaruu. Haxonuts
UH(GOPMAIIUIO O MOJIYYSHUH, Mepejade 1 UCTI0JIb30BAaHUU TIEPEMEHHOTO TOKa, 00
UCTOPHUU CO3/IaHMS U IPUMEHEHUHU TpaHC(POPMATOPOB, UCTIOIB30BAHUHU PE30HAHCA B
IIETH MEPEeMEHHOT0 TOKa U 0 00phOe ¢ HUM, ycriexax u nmpoodsiemMax
anekTpodHepreTuku. COCTaBIATh CXeMBbI MpeoOpazoBanus 3Hepruu Ha TOL] u Ha
I'9C, a Takxke cxemy mepenay v moTpedIeHUs dJIEKTPOIHEPTUH, Ha3bIBATh
OCHOBHBIX MOTpeOUTENeH eKTpodHepruu. [lepedncnsTe MpUIUHBI TOTEPh YHEPTUU
¥ BO3MOKHOCTH JUJIsI IOBBIICHHSI 2 (EKTHBHOCTH €€ MCTIOIb30BaHMS.

Mexaanueckue
BOJTHBI

(8 @)

JlaBaTp onpeneneHus MOHATUI: MEXaHUYECKAs BOJIHA, IONIEpEeYHasl BOJIHA,
IIPOJI0JIbHAS BOJHA, CKOPOCTH BOJIHBI, JVIMHA BOJHBI, (ha3a BOJHBI, INTOCKAs BOJTHA,
BOJIHOBAsI IIOBEPXHOCTD, (DPOHT BOJIHBI, JTy4, 3BYKOBAs BOJIHA, TPOMKOCTH 3BYKa,
BBICOTA TOHA, TEMOP, OTpaKeHUE, IPEJIOMIICHHE, MOTJIOIIEHHE, HHTep( epeHLus,
nudpakus, MoasIpU3alus MEXaHUYECKUX BOJIH, KOT€PEHTHbIE HICTOYHUKH, CTOSTYAs
BOJIHA, AKYCTUYECKNN PE30HAHC, IIJIOCKOIMOJIAPU30BaHHasA BoHA. [lepeuncisaTe
CBOMCTBA M XapaKTePUCTUKU MEXaHMYEeCKUX BOJH. HabmtoaTh MeXaHnueCcKre BOJIHBI,




IIOIIEPEYHBIE BOJIHBI, IPOJOJIBHBIC BOJIHBI, OTPAXKEHUE, IIPEIOMIICHUE, IIOTJIOLIEHUE,
uHTEpPepeHLnIo, TUPPAKIUIO U TOJAPU3ALMIO MEXAaHUYECKUX BOTH. Ha3piBaTh
XapaKTEPUCTUKH BOJH: CKOPOCTb, 4YACTOTA, AJIMHA BOJHBI, Pa3HOCTbH (pa3. OnpenensiTh
CKOPOCTb, YaCTOTY, IJIMHY BOJHBI, Pa3HOCTH (pa3 BOJIH. 3aMUChIBATh U COCTABIATh
ypaBHEHHE TapMOHHYECKON OEeryiieil BOJIHBI.

DJIEKTPOMArHUTHBIE
BOJIHBI

(11 u)

JlaBaTh onpeaeaeHus] MOHATHI: JJIEKTPOMATHUTHOE TOJIE, BUXPEBOE JICKTPUUECKOE
oJIe, JIEKTPOMArHUTHBIC BOJHBI, CKOPOCTh BOJIHBI, JIJTUHA BOJIHBI, ()a3a BOJHBI,
BOJIHOBAs IOBEPXHOCTh, (DPOHT BOJIHBI, JTy4, MJIOTHOCTh MOTOKA U3Ty4CHHUS,
TOYEYHBIN UCTOYHUK U3JIYyUYCHUS, OTPAKECHUE, TPEIOMIICHUE, OTIOIIECHUE,
uHTepdepeHus, Tuppakiys MONePEUHOCTb, MOISIPU3AMS HICKTPOMATHUTHBIX BOJIH,
PaauOCBs3b, PAIUOIOKALMS, AMIUTUTYAHAS. MOAYJIALMS, I€TCKTUPOBAHUE.

OOBSACHITH B3aMMOCBSI3b IEPEMEHHBIX DJICKTPUUYECKOTO0 K MATHUTHOTO TIOJICH.
PucoBath cxemy pacnpocTpaHEHHUs JIEKTPOMArHuTHOW BOJIHBI. [lepeuncists
CBOICTBA M XapaKTEPUCTUKHU IEKTPOMATHUTHBIX BOJIH. OOBSCHATH MPOIIECCH €
OTKPBITOM KO0JIEOATEIbHOM KOHTYPE, IPUHIIUI U3JIYYSHHs U PErUCTpallin
AJIIEKTPOMArHUTHBIX BOJIH, HAOJII0JaTh 3JIEKTPOMArHUTHbIE BOIHBL. Pacro3HaBars,
U3Iy4eHue, preM, OTpaKEHHE, MPEIOMIICHUE, TTOTIIONIEHNEe, HMHTEPPEPEHIIHIO,
TU(GPaAKIUIO U TOJSIPU3AIUIO AJIEKTPOMArHUTHBIX BOJIH. HaxoauTs 3HaueHUs
XapaKTePUCTHUK BOJIH: CKOPOCTH, YACTOTHI, ITTUHBI BOJHBI, Pa3HOCTH (a3, TTyOuny
paauonokanuu. CpaBHUBATh MEXaHUYECKUE U DJIEKTPOMArHUTHBIE BOJHBI. OOBICHITH
NPUHIIAITBI PAAUOCBSI3U U TeneBuaeHus. OOBACHITh MPUHIIUIL bl OCYIIECTBICHHUS
MPOIIECCOB MOAYJISIUU U IeTeKTUpOoBaHus. M300pakaTh NPUHIINIHAIBHBIE CXEMbI
paauornepeaaTynka u paguonprueMuuka. OObSICHATh MPUHIIUIIBI TIEpeIadn
M300paKeHUs TeleTnepeaTINKOM U MPUHITUAIIBI TPpUEéMa N300pasKeHUSI TETICBU30POM.
HccnenoBaTh CBOMCTBA AIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBHOTO
Tenedona. Ha3piBaTh 1 OMUCHIBATH COBPEMEHHBIE CPEJICTBA CBSA3HU. BInensiTe pois A.
C. IlonoBa B M3y4€HUU AIEKTPOMArHUTHBIX BOJIH M CO3aHUU PAJUOCBSI3H.

OnTuka (25 v)

CBeTOBBIE BOJHEL.
I'eomerpuueckas u

(20 9)

JlaBaTh onpeesieHus NOHATUIA: CBET, TEOMETPUYECKasi ONITUKA, CBETOBOM JIyY,
CKOpPOCTb CB€Ta, OTPAKEHUE CBETA, IIPEIIOMJICHUE CBETA, MIOJJHOE OTPAKEHUE CBETA,




BOJIHOBAasA OIITHKaA

yTOJI MaJIEHUs], YTOJl OTPa)KEHUs, YTOJ MPEIOMIICHHUS, OTHOCUTEIbHBINA NTOKa3aTelNb
npesioMJIeHHsI, aOCONIOTHBIN MOKa3aTellb POKYCHOE PACCTOSIHUE JIMH3HI,
IIPEIOMIICHHSI, JIMH3a, ONITHYECKAsl CHJIA JIMH3bI, TUCIIEPCHUs CBETa, HHTep(hEepeHITNs
cBeTa, TU(PPAKIUSI CBETA, ECTECTBEHHBINA CBET, IMJIOCKOMOISIPH30BAHHEIN CBET,
mudpakIMOHHAs pPelIeTKa, moyspu3amnus cBeta, OMUChBaTh METOIBI U3MEPEHUS
ckopocTu cBeTa. [lepedncisaTh CBOKWCTBA CBETOBBIX BOJIH. Pacro3HaBaTh,
BOCIIPOU3BOJIUTH, HAOIIOAATh PACTIPOCTPAHEHNE CBETOBBIX BOJIH, OTPAKCHHE,
IIPEIOMJICHHE, TTOTJIONICHHE, TUCIICPCUI0, HHTEp(EepeHIINIO, THPPAKITUIO U
TIOJIIPU3AIIMIO CBETOBBIX BOJTH. DopmyupoBath npuHIuI [ tolTreHca, 3aKOHBI
OTpaXXCHUS U TIPEIIOMJICHHSI CBETa, TPAHUIIBI UX TIPUMEHUMOCTH.

CtpouTh X0/ TyYa B IJIOCKOMAPAJUICTLHON IJIACTHHE, TPEYTOJIBHOM Mpu3Me,
MIOBOPOTHOM MpHU3Me, 000padnBaroIicii mpusme, TOHKOU JuH3e. CTPOHTH
U300paKeHUE TIPEIMETa B INIOCKOM 3epKajie, B TOHKOM JinH3e. [lepeunciiaTh BUIbI
JIMH3, UX OCHOBHBIC XapaKTEPUCTUKH — ONTHYECKHUI [IEHTP, TJIaBHAS ONITUYECKas
och, (hoKyc, onThueckas cuwia. HaxoauTh 3HaUeHUS yriia MaJeHUs, yIiia OTPaKeHUs,
yTJ1a MPEJIOMJICHHUS, OTHOCHTEILHOTO ITOKa3aTels MPeIoMIICHHS, a0COIOTHOTO
TIoKa3aTells MPEIOMIICHUS, CKOPOCTH CBETa B cpefie, POKYCHOTO pacCTOSHHUS,
ONITUYECKOW CHIIBI JIMH3BI, YBEITUYCHUS JIMH3BI, IEPHO/IA PEIICTKH,
UHTEP(PEPCHIIMOHHBIX U TUPPAKIIMOHHBIX MAKCHMYMOB U MUHUMYMOB. 3alHCHIBATh
dbopMyITy TOHKOM JIMH3BI, HEU3BECTHBIC BeIMUMHBI. OOBACHITH MPUHIIUI KOPPEKIIUU
3pEHUs C TOMOIIBI0 OYKOB.

DKCHEPUMEHTAIILHO OTIPECNISITh MOKa3aTellb MPEJIOMIICHUS CPeibl, POKYCHOE
paccTostHre cobuparonieit muH3bl. [lepedncnate 061acTu TIpUMEHEHUS
uHTepepeHnnn cpeta, Tudpakiuy CBeTa, Moysipusaluu ceeta. MccnenoBats
3aBUCUMOCTb YTJIa MPEJTOMIICHUS OT YTJIa MaJeHUsI, 3aBUCUIMOCTH PACCTOSTHHSI OT
JIMH3BI 10 U300PKEHUS U OT PACCTOSHUS OT JIMH3BI 710 peameTa. [IpoBepsaTh
TUTOTE3bI: YTOJ MPEIOMIICHHUS MIPSMO MPOTIOPIIMOHAIICH YTy MaeHuUs, IPH MIIOTHOM
CJIOKEHUU JIBYX JIMH3 ONITHYECKUE CHIIBI CKIaAbIBaOTC. KOHCTpyHpoBaTh MOEH
TEJECKOTa W/WIIN MUKPOCKoTa. PaboTaTh B mape u rpyIine npu BHITIOTHEHUN
MIPAKTUYCCKUX 3aJaHHH, BBIIBIIKEHUN THITOTE3, pa3pab0TKe METOJ0B MPOBEPKHU




runote3. [InanupoBaTh AeATEIBHOCTD 110 BBHITOJIHEHUIO U IPOBOAUTD UCCIEOBAHNUS
3aBHUCUMOCTU MEXAY (PU3NUECKUMU BETUUMHAMU, SKCIEPUMEHTAIBHYIO IPOBEPKY
TUIIOTE3bI

N3nydenue cuekTpsl

Gy

JlaBaTh onpefieneHNs NOHATUMI: TEIUIOBOE U3JIyYEHHUE,

3JIEKTPOJIIOMUHECLICHIMS, KATOOIIOMUHECIECHIIUA, XEMUJIFOMUHECLICHIIS,

(G OTOIIOMUHECLICHIIMSI, CIUTOIIHON CIEKTP, JIMHEHYAThIN CIIEKTp, MOJ0CATHIN CIEKTD,
CIIEKTp IIOIVIOLLEHUS, CIIEKTPaJIbHbIN aHanu3. [lepednciisite BUABI CIEKTPOB.
Habmronars criiomHoi cnekTp, JMHeHYaThli CIEKTp, MOJI0CAThIN CIEKTp, CIIEKTP
u3nydeHus u nornomenus. OOBbICHATh U aHATU3UPOBATH KPUBYIO 3aBUCUMOCTH
pacnpeziesIeHusl JHEPTUU B CIIEKTPE a0COIOTHO YEPHOTOo Tena. [lepeuncisaTe BUbI
AJEKTPOMArHUTHBIX U31yYEHHI, NX UICTOYHUKH, CBOICTBA, NpuMeHeHue. CpaBHUBATH
CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH PAa3HOM YaCTOTHI.

OcHOBBI CIeHAJILHOW TeOpUH OTHOCUTEIbHOCTH (5 1)

OCHOBBI cIIeIIaIbHON
TEOPUH
OTHOCHUTEJIILHOCTH

(CTO)

(5@

JlaBaTh ornpezeseHus MOHATUI: COOBITHE, MTOCTYJIAT, COOCTBEHHAs UHEPIUATbHAS
CUCTEMa OTcueTa, COOCTBEHHOE BpeMsi, COOCTBEHHA JIJIMHA Tella, Macca MoKos,
WHBApHUAHT, SHEePrHs MOKosA. OOBACHATD TPOTUBOPEUHS MEXKITY KIACCUUYECKOM
MEXaHUKOW U 3JIeKTpoAuHaMuKoN MakcBeiia u npuuuHsl nogsieHuss CTO.
®opmynupoaTh noctynatsl CTO. @opmynupoBath BeIBOAbI U3 noctyiaaToB CTO u
OOBSICHATD PEIATUBUCTCKHE 3P (HEKTHI COKPAICHUS PAa3MEPOB TeJla U 3aMe IJICHUS
BPEMEHU MEXKIY ABYMS COOBITUSMH C TOUKHU 3PEHUS JBUKYIIEHCS CUCTEMBI OTCYETA.
AnanuzupoBaTh GOPMYITY PEISITUBUCTCKOTO 3aKOHA CIIOXKEHUSI CKOPOCTEH.
[IpoBOANTE MBICIIEHHBIE SKCIIEPUMEHTHI, TOATBEpkAatoue noctynatel CTO u ux
cneactBusa. Haxoaute 3Hauenus: ckopocteit ten B CTO, uHTEpBaIoB BpEMEHU MEXKIY
COOBITUSIMU, JJIMHY TEJa, DHEPTHIO TTOKOSI YACTHUIIBI, TOJHYIO SHEPTHIO YaCTHUIIHI,
PENATUBUCTCKUM UMITYJIBC YACTHUIbI. 3aMUCHIBATH BHIPAYKEHHE JI SHEPTUHU MTOKOS U
MOJIHOW SHepruu yactull. M3narate cyTh NpUHIIMIA COOTBETCTBUS.

KBanToBasi pusnka (41 4)

CBETOBBIE KBAHTHI

(109)

JlaBathb onpeneneHus noHatuit: Gotoddpdext, KBaHT, TOKOHACHIIIECHUS,
3a/IepKUBAlOIIEe HAMPsKeHHe, padoTa BbIX0/1a, KpacHas rpanuiia potosddekra,
dopmyIHpOBaTh MPEAMET U 3aJa4i KBaHTOBOM ¢r3uku. HaOmromnaTe sBieHue




dotordpdexra. OnuceiBath onbiThl CToNeToBa. PopmynupoBats runoresy [lnanka o
KBaHTaXx, 3akoHbl poTtorddekra. AHaNM3UpOBaTh 3aKOHBI (HoTOADPeKTa.

3anucbiBaTh ypaBHeHUE DUHIITEHA 11 poToAhPexTa u HaXOAUTh 3HAUCHUS
MaKCUMaJIbHOM KMHETUYECKOU SHEPTUU (DOTOIIEKTPOHOB, CKOPOCTH
(OTORIEKTPOHOB, PaOOTHI BHIX0/1A, 3AMMUPAIOLIET0 HAMIPSKEHUS], YaCTOTHI U JIJIUHBI
BOJIHBI, YaCTOTHI U JJIUHBI BOJIHBI, COOTBETCTBYIOIIEH KPACHOM rpaHule
dbotorddexra. [IpuBoauTh NMpUMEpHI UCTIOIL30BaHUs PoTorddekra. OOBICHATH CYTh
KOPIYCKYJISIPHO-BOJIHOBOTO Jayanu3ma. OnuckiBaTh ONbITH JlebeaeBa no u3amepeHuro
naBjeHus cBeTa U BaBuiioBa mo ontuke. OMKUCHIBaTh OMBITHI MO AUGPaKLIUN
AEeKTpOHOB. POpMYIHPOBATH COOTHOIIEHHE HeompeaenéHnoctel [ eiizendepra u
OOBSICHATD €r0 CYTh.

AtomHas duszuka
[manerapHas Moeib
aToma.

(10 9)

JlaBath omnpejienieHus MOHSATHN: aTOMHOE SJIPO, SHEPTreTUYECKUN YPOBEHbB, SJHEPTHUs
WOHU3AINH, CIOHTAaHHOE Y BBIHYKJICHHOE U3TyuyeHue cBeTa. ONMUChIBATh OTBITHI
Pezepdopna. CpaBuuBats Mmosenu atoma ToMmcona u Pezepdopra.

OnuceIBaTh JINHENYAThIE CIEKTPBhl. POPMYIHPOBATH KBAHTOBBIE MOCTYNATHI bopa.
OOBICHATH JIMHEWYAThIE CIEKTPhI aTOMa BOJ0PO/Ia Ha OCHOBE KBAHTOBBIX
noctynatoB bopa. PaccunThiBaTh 4acTOTy M JJIMHY BOJHBI HCITyCKaeMoro (GotoHa
IIpU IEPEXOJIE aTOMA U3 OJHOTO CTAIMOHAPHOTO COCTOSIHUS B IPYrO€, SHEPTHIO
MOHM3AIMU aTOMa, HAXOIUTh 3HAYEHUS PAJIMYCOB CTAIIMOHAPHBIX OPOUT DIIEKTPOHOB
B aToMe. ONMUCHIBATh YCTPONUCTBO M OOBSICHATH MPUHITUN ICUCTBHS J1a3epa.

dusuka aToMHOTO
sapa

(16 9)

JlaBaTp onpeneneHus MOHATUI: MAaCCOBOE YUCII0, HYKJIOHBI, SI/ICPHBIE CUJIBL,
BUPTYaJIbHBIE YaCTHUIIbI, Te(PEKT Macc, SHEPTUsl CBSI3HU, y/IeTIbHas YJHEPTHUS CBI3U
ATOMHBIX S1JI€P, PaIMOAKTUBHOCTD, AKTUBHOCTH PAJIMOAKTUBHOI'O BEIIECTBA, IEPUOJ
IoJIypacnaza, UICKyCCTBEHHAS! PAAUOAKTUBHOCTb, SI/IEPHBIE PEAKLINH, YHEPIETUUECKUI
BBIXO/I IJIEPHOM peakuuu, KO3POUIIMEHT pa3MHOKEHUSI HEUTPOHOB, IIENHAs SiAepHAas
peaKuus, KpUTHUYECKAsT Macca, PpEaKTOPbI-Pa3MHOKHUTENH, TEPMOSIIEPHAS PEAKIIHSL.
CpaBHUBaTh CBOMCTBA MPOTOHA U HEUTpOHA. ONKUCHIBATH MPOTOHHO-HEUTPOHHYIO
Mozenb sapa. OnpenensiTh COCTaB SAEP PANTUUHBIX FJIEMEHTOB C IIOMOUIBIO TaOJIUIIbI
MenneneeBa. 300paxaTh U UUTaTh CXeMbl aTOMOB. CpaBHUBATh CUITY
AIEKTPUYECKOrO OTTAJIKMBAHUS IPOTOHOB U CUIIY CBSI3U HYKJIOHOB B SIJIpE.




[IepeuyncnsaTh U ONUCHIBATH CBOMCTBA ANEPHBIX CHIL.

Boruncnsats nedekt macc, JHEPTUIO CBSI3U U YACIbHYIO YHEPTHUIO CBSI3U KOHKPETHBIX
ATOMHBIX s/Iep. AHAIM3UPOBATH CBSI3b YAEIbHON YHEPTUH CBS3U C YCTOUUUBOCTHIO
saep. [lepeducnsaTe BUIIBI PaMOAKTUBHOTO pacrajia aTOMHBIX sjaep. CpaBHUBATH
CBOICTBA anb(da-, OeTa- 1 raMMa-U3JIy4eHU . 3auChIBaTh IpaBUia CMEIICHUS TPU
paaroaKTUBHBIX pacnaaax. OnpenensiTe 31eMeHTbl, 00pa3yIolIuecs B pe3ysbTaTe
PaIMOaKTUBHBIX PACIaJIOB. 3aNTUCHIBATh, OOBSICHATH 3aKOH PAJIMOAKTUBHOIO pacmajia,
YKa3bIBaTh IPAHUIIBI €r0 MPUMEHUMOCTH. OTpeesaTh YUCIO HepaCIaBIIUXCS sIEP,
YKCJIO PaCIaBIIMXC SIAEP, MEPUO/T MOTypaciaia, akTUBHOCTh BeliecTBa. ONUChIBaTh
METObI HAOJIOICHHUS U PETUCTPALIUK dJIEMEHTapHBIX YacTUIl. HabmonaTh Tpeku
anb(a-yactuil B kamepe BunbcoHna. PeructpupoBaTh siiepHbIE U3TYYCHUS C
nomoIibio cuérunka [eiirepa. OnpeaensiTe UMITYJIbC U SHEPTHIO YaCTHUIIbI TIPH
JBIKCHUH B MarHUTHOM T1osie (1o ¢ororpadusimM). 3anuchIiBaTh SICPHBIE PEAKIIUH.
Onpenensth TPOAYKTHI AIEPHBIX peakiuii. PaccunThiBaTh SHEPrUUECKUN BBIXO/T
SIEPHBIX peakiuil. ONMUChIBATh MEXAHU3MBI IETICHUS SJEP U EMHOM s1epHOi
peakuuu. CpaBHUBATH SJEPHBIC U TEPMOsIEpHbIE peakiiui. OOBICHATD MPUHIUIIBI
YCTPOMCTBA U pabOTHI SAAEPHBIX PEAKTOPOB. YUaCTBOBATH B 0OCYKICHUU
IPEUMYIIECTB U HEJOCTATKOB SJCPHON YHEPTETUKH. AHATM3UPOBATH OMTACHOCTD
SIEPHBIX U3TYyYEHUHN TSI )KUBBIX OPTaHU3MOB. BBIIENSATH PO POCCUNUCKHUX YUYCHBIX B
UCCJIEIOBAHUAX ATOMHOTIO SI/Ipa, B OTKPBITHU CIIOHTAHHOTO JICJICHHS SiAIep ypaHa, B
Pa3BUTHUU SAJIEPHOM SHEPTETUKHU, B CO3/IaHUU HOBBIX M30TONOB B OMAN
(OOBenuHEeHHBIN HHCTUTYT SACPHBIX HcclieqoBanuil B T. [lyOHa).

DneMeHTapHbIe
YaCTHIIBI

Gy

JlaBaTp onpeneneHust NOHATUI: aHHUTWISLINS, JIENTOHBI, apOHbI, KBAPK, TJIFOOH.
[lepeunciisiTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHULl. BBIAEIATH IpyIIIIbI
AJIEMEHTAPHBIX YacTULl. [lepeuncisaTh 3aKOHBI COXPAHEHUS, KOTOPBIE BBIIIOJIHIIOTCS
py IpeBpamieHussx yacTul. OnucbiBaTh NPOLECChl AHHUTWIALIMKN YacTUI U
AHTUYACTUL U POKIACHHS IJIEKTPOH-NIO3UTPOHHBIX nap. Ha3pIBaTh 1 CpaBHUBATH BUJIBI
dbyHaaMEeHTaNbHbIX B3auMOAeHCTBHI. ONUCHIBATH POJIb YCKOPUTENEH B U3YUEHUU
AJIEMEHTapHBIX YacTUL. Ha3piBaTh OCHOBHBIE BU/bl YCKOPUTEIIEH 3JIEMEHTAPHBIX
yacTull. ONKUChIBaTh COBPEMEHHYIO (GU3UUYECKYI0 KApTUHY MUpAa.




Ctpoenue Beesennoii (9 1)

CoyHeuHas cucTtema.
Crpoenue Beenennon

GRSy

JlaBathb ornpejieneHus MOHATHI: HeOecHas cdepa, HKIUITHKA, HeOSCHBIN

3KBATOp, MOJIOC MUPA, OCh MUPA, KPYT CKIIOHEHUS, IPSIMOE BOCXOK/ICHUE,
CKJIOHEHHUE, Mapalijlakc, MapceK, aCTPOHOMHUYECKas €IUHUIA, TIepUureani, adenui,
COJIHEYHOE 3aTMEHUE, TYHHOE 3aTMEHUE, TIJIAHETHI 3€MHOM TPYIIIbI, INIAHETHI -
TUTaHTBI, acTepou, MmeTeop, porochepa, HEUTpOHHAS 3BE3/1a, YEpHAS JbIpa,
POTO3BE3/1a, CBEPXHOBAS 3BE3]1a, METEOPUT, CBETUMOCTh, IPOTYOEpaHell, myJibcap,
rajakTHKa, KBazap, KpaCHOE CMEIIeHUE, Teopusi bosbiioro B3psiBa, BO3pact
Bcenennoii. Habmonate JIyHy 1 miiaHeTsl B TeniecKor. Beiienarb 0coOeHHOCTH
cucrembl 3emisi—Jlyna. Pacno3naBaTs, MOAeMpoOBaTh, HAOJIIOAATh JIYHHbBIE U
cosiHeuHble 3aTMeHUs. OOBSICHATh NPUIUBHI U OTJIMBBEI. DopMynupoBaTh U
3anuchiBaTh 3akoHbI Kemiepa. OnucsiBaTh cTpoeHre COTHEUHOM CUCTEMBI.
[TepeuncnsaTh miaaHeTsl U BUIBI MajbIxX Ted. OnuckiBaTh crpoeHre CollHIIa.
Ha6monats comueunsie nsitHa. CoOmroaaTh IpaBuiia 0€30MacHOCTH MPY HAOIOICHUH
Comnnna. [lepeuncnsaTe TUMMYHBIC TPYIIIIHI 3BE3/], OCHOBHBIC (PU3HUECKHE
XapaKTEePUCTUKHU 3Be3/]. ONMUCHIBATH IBOJIIOLMIO 3B€3]] OT POXKICHUS 10

cMmeptu. Ha3zpiBaTh caMble spKue 3BE3/Ibl U CO3Be3uA. [lepeuncisaTh BUIbl TaJaKTHUK,
ONHUCHIBATh COCTAB U CTPOCHME TaaKTUK. BhiensaTh MieuHbIil yTh CpeIu APYTUx
rajgakTuk. Onpenensatb Mmecto COTHEYHON CUCTEMBI B HEH.

OrneHUBaTh MOPSIIOK PACCTOSTHUM 10 KOCMUYECKHX 00BEKTOB. ONMKUCHIBATH CYyTh
«KpacHoro cMmernieHus» M ero ucnosib3oBaHue Npu U3YYECHUH TATAKTHUK.
[IpuBOANTH KpAaTKOE U3JI0KEHHUE TEOPUH BOJBIITOro B3phiBa U TEOPUHU
pacmmmpsronieiicss BeenenHoit. OOBSCHATh CyTh MOHATHN «TEMHAS MaTEPUS» U
«TéMHas dHeprus». [IpuBoAUTE TPUMEPHI HCTIOJIB30BAHUS 3aKOHOB (PU3HKHU IS
00BSICHEHUS PUPOABI KOCMUYCCKHX OOBEKTOB.

BrIensaTe COBETCKHE M POCCUHUCKUE JOCTHKEHUS B 00J1aCTH KOCMOHABTUKH H
HCCJIEJOBAHUSI KOCMOCA.

[ToBTrOopenue (30u)
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