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MHOACHUTEJBHASA 3AIINCKA

Pabouast nporpamma no ¢gusuke yruayoaéHHoro yposHs A 10-11 kiiaccoB cocraBiieHa B COOTBETCTBUM:
- ®enepanbabIM 3aKk0HOM Poccuiickoit deneparm No273-D3 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit deaepanun» (B
NEUCTBYIONICH peIaKIIUN);
- Ilpukazom MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit @enepanuu ot 7 mas 2012 r. Ne413 «OO0 yTBepkJIeHUU
(dhenepanbHOro roCcy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CpPEIHEro OO0IIEro 00Opa30BaAHUY;
-Ilpuxkazom MunoOpHayku Poccum ot 31.12.2015 N 1578 "O BHeceHuM u3MeHEHUW B (eaepaibHbI TOCydapCTBEHHBIN
o0Opa3oBaTeNbHbIN CTaHAAPT CpeHEro oo0Iero o0pa3oBaHusl, YTBEPKIACHHBIM Mpuka3zoM MHHHCTEpCTBA 00pa30oBaHUs U HAyKU
Poccuiickoit @eaepanuu ot 17 mast 2012 r. N 413»;
- OcHOBHOI 00pa3oBaTeIbHOM MTporpaMmoit cpeiero obmero odpazopanus ['BOY COII Ne2 c. bonsmas ['mymuna.
IIporpamma pa3padoTaHa Ha OCHOBAHHMH CJIEAYIOIIMX POTPaMM:
- Pabouas mporpamma. ®uszuka.llpenmernas nunus ydebHukoB cepuu «Kmaccuueckuit kype» 10 — 11 kimaccer / aBTop-
cocraButenb A.B.Illaranuna. Mocksa. [Ipocsemenne. 2017t.
- «lIpuMepHas oCHOBHasi mporpamMma cpeaHero ooOimero oOpa3oBaHUsS», OJ00peHa pelieHueM (eaepabHOTO Y4eOHO-
METOJIUYECKOT0 O0BEIUHEHUS TI0 001IeMy 00pa3zoBanuio (TpoTokosi oT 28 utoHs 2016 roga Ne2/16-3)
Y4eOHbIe mocoOus:
- I'.4. Msakumesa, b.b. byxosuesa, H.H. Cotrckoro. ®uzuka 10 kinacc. bazoBsiil u yrimyosnenHsiii yposeHbM.: [Ipocsenienue,
2020
- IS, Msaxumesa, b.b. byxosuesa, B. M. Yapyruna nox pepakuueid H.A. IlapdpenrveBoii. ®dusuka 11 kiacc (6a30BbIid 1
yray6nennsiit yposau) M.: Ilpocsemenue, 2020

KounuyecTBO 4acoB, 0TBOAMMOE HA N3yYeHUE IPOrPaMMbI

Knacc Ko-Bo yacoB
10 xiacc 170 gyacoB
11 xnacc 170 gyacoB




INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA KYPCA ®U3UKMN.
JINYHOCTHBIMHM pe3yJibTaTaMM OOy4YeHUS (PU3HKE B CPEIHEH IIKOJIE SBISIOTCS: Pe3yJbTATOB!

— YMEHHE YIPABIISTh CBOCH MO3HABATEIBHON EATEIBHOCTBIO;

—TOTOBHOCTh M CIIOCOOHOCTHh K O0Opa30BaHMIO, B TOM YHCJE CaMOOOpa30BaHWIO, HA MPOTSHKEHUHM BCEH KU3HU; CO3HATEIHHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHON MpodeCCHOHATBHON U OOIIECTBEHHOM IeATEIbHOCTH;
—YMEHHUE COTPYJHHYATh CO CBEPCTHUKAMHU, ACTbMH MJIIQJIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeNbHOM, y4eOHO-
HCCIIEI0OBATENIbCKOM, MPOEKTHON U APYTUX BUAAX NESITEIBHOCTH;

— (opMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; OCO3HAHHE 3HAYUMOCTH
HayK{, BIAJEHUS JOCTOBEPHON HH(POpMaLME O MEPENOBBIX TOCTHXKEHHUSX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON HAYyKW;
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILIE€CTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;
— YYBCTBO T'OP/IOCTH 32 POCCUMCKYIO (PU3NUECKYIO HAyKy, TYMaHU3M,;

— IIOJIOXKUTEIIBHOE OTHOILIEHUE K TPYAY, LIEICyCTPEMIIEHHOCTD;

—D3KOJIOTHYECKasi KyJlbTypa, OEpeKHOE OTHOIIEHHE K POJIHOM 3emie, MpupoAaHbIM OorarcTBaM Poccun u mupa, MOHMMaHHE
OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOAHBIX PECYPCOB U pa3yMHOE IIPUPOIOIIOIb30BAHUE.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMU OCBOEHUS BBIITYCKHUKAMM MTOJIHOM IIKOJIBI IPOTPaMMBbI IO (PU3UKE ABISIOTCS:

OcBoeHue peryJIATUBHBIX YHUBEPCAJbHbBIX Y4eOHBIX IeiiCTBHI:

— CaMOCTOSITEJIbHO ONpPEAENSATh LEIN, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 337a4d B 00pa30BaTEIbHON JEATEIbHOCTH U
KU3HEHHBIX CUTYAIUAX;

— OLICHUBATh PECYPCHI, B TOM YUCJIE BPEMs U IPYyTUe HEMATEepUaIbHbIE PECYPChI, HEOOXOIUMBIE JIsl JOCTUKEHHUS MOCTAaBIECHHOM
paHee 1eny;

— COIIOCTABJISATh UMEIOIIKECS BO3MOKHOCTH U HEOOXOIUMBbIE JJIs1 TOCTHKEHHUS LIeJIU PECYPCHI;

— ONPENEIATh HECKOJBKO ITyTEH TOCTUKEHHUS IOCTABIEHHOMN LENH;

— 3aJ1aBaTh [TapaMeTpbl U KPUTEPHUH, ITI0 KOTOPBIM MOYKHO OIPENEIIUTD, YTO LEIb JOCTUTHYTA;

— CONOCTABJIATH MOJTYYECHHBIM PE3YyJIbTAT AEATENBHOCTH C IIOCTABIECHHOM 3apaHee LEIbIO;

— OILIGHUBATD MOCJEICTBUS TOCTHXKEHUS MOCTABJICHHOMN eI B JESATEIBHOCTH, COOCTBEHHOM KM3HU U KU3HU OKPYKAIOLIUX
JIOJIEH.

OcBoeHue NO3HABATEJIBbHBIX YHHBEPCAJBHBIX YU4eOHBIX [1eiiCTBHIA:

—KpPUTUYECKHU OLIEHWBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO C Pa3HBIX MO3UIINIA;

—pacrno3HaBaTh 1 (PUKCUPOBATH IPOTUBOPEUHS B UHPOPMAIITMOHHBIX HCTOYHUKAX;



—HCIOJIb30BaTh Pa3JIMYHbIC MOJICILHO-CXEMAaTHYSCKHUE CPEACTBA IS MPEACTABICHUS BBISBJICHHBIX B MH()OPMAIMOHHBIX
HUCTOYHHKAX IMPOTHBOPCUHIH;

—OCYIICCTBIATH Pa3BEPHYTHIN HH(OPMAITMOHHBIN MTOMCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (yU4eOHBIC U ITO3HABATCIIBHBIC) 3a/1a4H;
— WCKAaTh U HaXOUTh 00OOIIEHHBIC CIIOCOOBI PEIICHHS 3a]1a4;

—TMPHUBOJIUTH KPUTUUECKHUE APTYMEHTHI, KaK B OTHOIIICHHUH COOCTBEHHOTO CY>KJICHHUS, TaK ¥ B OTHOIIICHUH JICUCTBUN W CYXKICHHM
JPYTOTO YeJIOBEKa;

—aHaIM3UPOBATh U MPE0OPa30BHIBATH MPOOIEMHO-TIPOTHBOPEUUBBIC CUTYAITUH;

—BBIXOAUTh 32 PaMKH y4eOHOTO IMpEeAMETa M OCYIIECTBIATH IEJCHANIPABICHHBIA MOMCK BO3MOXHOCTH IIMPOKOTO TMEpeHOoca
CPEACTB U CIIOCOOOB JICHCTBUS;

—BBICTPaNBaTh WHAUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTUX yYACTHHUKOB H
pPECYpPCHBIE OTPaHUYCHHS,

—MEHSTh U YJIEPKUBATh pa3HbIe TTO3UIIMH B TTIO3HABATEILHOMN JACATEIbHOCTH

(OBITH yYEHHUKOM M yuuTenaeM; (opMynupoBaTh 00pa3oBaTeIbHBIM 3alpoC W BBHITIOIHATH KOHCYJIbTAaTUBHBIC (YHKIIMH
CaMOCTOSITEJIbHO; CTaBUTh MPOOJIEeMy U paboTaTh HaJ €€ PEIICHUEM; YIIPaBJIATh COBMECTHON MO3HABATEIBLHOMN JIEITEIHHOCTBIO U
TTOAYHHSATHCS ).

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

—OCYIIECTBIIATh JICJIOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCJIBIMHU (KaKk BHYTpU OOpa3zoBaTesIbHOU
OpraHu3alliu, TaK U 3a €€ MpeeaaMu);

—IpU OCYIIECTBJICHUU TPYIIOBONA PabOThl OBITh KaK PYKOBOAMUTENEM, TaK W WICHOM MPOECKTHON KOMAaHIbl B Pa3HBIX POJIAX
(rerepaTtopoM ujaeH, KpUTUKOM, UCTIOJTHUTENEM, IPE3CHTYIONIUM U T. 11.);

— Pa3BEpPHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOJb30BAHUEM a/ICKBAaTHBIX (YCTHBIX U MUCHhMEHHBIX )
SI3BIKOBBIX CPEICTB;

— pacrno3HaBaTh KOHPJIMKTOTEHHBIE CUTYallUU U MPEOoTBpaIaTh KOHPIUKTHI JO UX aKTUBHOMU (pa3bl;

— COIJIACOBBIBATH MO3UIIMK YJICHOB KOMaH/IbI B IIpoIiecce paboThl Ha/l OOIIUM MPOTYKTOM/pEIICHUEM;

— MPEJCTaBIATh MyOJIUYHO PE3yNbTaThl MHAUBUIYAILHONW U TPYNIIOBOM JIEATEILHOCTH, KaK Mepe 3HAKOMOM, TaK U mepe]y
HE3HAKOMOMW ayJUTOPUEN;

—noa0upaTh MAPTHEPOB JJIS JEIOBON KOMMYHUKAIIMH, UCXOJIA U3 COOOpaKEHUH Pe3yIbTATUBHOCTHA B3aUMOJCHCTBUS, a HE
JIMYHBIX CUMIIATUI;

—BOCIPUHUMATh KPUTHYECKUE 3aMEUaHUs KaK PECYpPC COOCTBEHHOTO Pa3BUTHS;



—TOYHO Y €MKO (pOPMYJIMPOBATH KaK KPUTUUECKUE, TAK U OJI00PUTEIIbHBIE 3aMEUaHus B aJIpec IPYTUX JIIOJEH B paMKax J€JI0BOU
1 00pa30BaTeIbHON KOMMYHHKAIIMU, U30€erasi IpU 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYXKIECHUH.

IIpeaMeTHBIMHU pe3yJbTATAMM OCBOCHHUS BBITYCKHUKAMU CPEHEN (ITOJIHOM) IIKOJIBI MPOTPaMMBbI O (pU3uKe Ha YTIyOJIeHHOM
YpOBHE:

—(opMupoBaHue NPEACTABICHUN O 3aKOHOMEPHOH CBSI3U U MIO3HABAEMOCTH SIBJICHUN IPUPOIbI, 00 00 BEKTUBHOCTH HAYIHOTO
3HAHMS; O POJIM U MeCTe GU3UKH B COBPEMEHHOW HAYYHOU KapTHUHE MHpPA; MOHUMaHUE poiu (U3UKA B POPMUPOBAHUH KPYro30pa
U QYHKIIMOHAJIHLHON TPAaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS MTPAKTHUYECKHUX 3a]1a4;

— BIIaZICHHE OCHOBOMOJIATAIOIMNUMU (U3NIECKUMU TOHATUSAMHU, 3aKOHOMEPHOCTSAMHU, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
M0JIb30BaHUE (PU3UUECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

—bopMHupOBaHUE TIPEACTABICHUNA 0 GU3HMUECKON CYIITHOCTH SBIICHUHA MPUPOIHI (MEXaHUICCKUX, TETUIOBBIX, DJIEKTPOMATrHUTHBIX
Y KBaHTOBBIX ), BU/IaX MaTEPHH (BEIIECTBO U TOJIC), IBMHKCHUH KaK CII0CO0€ CYIIECTBOBAHUS MAaTEPHH; YCBOCHHE OCHOBHBIX HICH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YUEHHSI O CTPOCHUHU BEILIECTBA, AJIEMEHTOB JIEKTPOAMHAMUKY U KBAHTOBOU (PU3UKH;
OBJIJICHUE MTOHSATUHHBIM alnapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKH;

—BJIaJICHHE OCHOBHBIMH METOJIaMU HAyYHOT'O IO3HAHMUS, WCIOJb3YEeMBIMH B (DU3MKE: HAOJIOJCHHE, ONMUCAaHUE, HU3MEpEHHE,
AKCIIEPUMEHT; YMEHHs 00pabaThiBaTh PE3yNbTaThl U3MEPEHUI, 0OHAPYKUBATh 3aBUCUMOCTh MEXKIY GU3UUYECKUMU BEIIMUYMHAMU,
OOBSACHSTH MOJYyYEHHBIE PE3YyJIbTAThI U JIeJaTh BHIBOJIBI;

—BJIaJICHHE YMEHUSIMU BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJATAIOIMIMX (PU3NYECKUX 3aKOHOMEPHOCTEU W
3aKOHOB, TIPOBEPATH MX IKCIEPUMEHTAIBHBIMU CPEICTBAMH, GOPMYIHPYS 1IEeTb UCCIEIOBAHUS, BIAJICHUE YMEHUSIMH OIUCHIBAThH
U OOBACHATH CAMOCTOSTEFHO TIPOBEACHHBIE OKCIIEPUMEHTHI, aHAIM3UPOBATh PE3yAbTaThl TMOIYYCHHOW H3MEPUTEIHHON
uH(pOpPMAIINHU, ONIPEEISITh JOCTOBEPHOCTh MOTYYSHHOTO Pe3yIbTaTa;

— chopMUpOBaTh YMEHHUS peIIaTh NPOCThIe (PU3NUECKUE 3a/1auu;

—chopMHpPOBaTh YMEHHUS MPUMEHSITh TOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS YCIOBUU TNPOTEKaHUS (U3MUCCKUX SBICHUN B
MIPUPOIE U JIJIST IPUHATHUS IPAKTUICCKUX PEIICHUN B TIOBCETHEBHOMN KU3HU;

— TIOHMMaHWe (PU3NYECKUX OCHOB W MPHUHIIMIIOB JeHCTBUsI (paOOTHI) MAIllMH U MEXaHU3MOB, CPECTB MIEPEABIKCHUS U CBS3H,
OBITOBBIX TPHUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHYECKUX TIPOIECCOB, BIUSHHUS HMX HA OKPYXAIOIIYyI0 CpPeay; OCO3HAHHE
BO3MOYKHBIX MMPUYHH TEXHOTCHHBIX M KOJIOTUYECKUX KaTacTpod;

— ¢opMupoBanue cOOCTBEHHOM MO3UIINU 110 OTHOIICHUIO K (pr3nyeckoi nHGOpMaIIii, MOTy4aeMoi U3 Pa3HbIX HCTOYHHUKOB.

— ¢dopMHUpOBaHUE CUCTEMBI 3HAHUN 00 00IMMX (HU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX U MPECTABICHUHN O IEHCTBUH
BO Bcenennoit pu3nuecknx 3aKOHOB, OTKPBHITHIX B 36MHBIX YCIIOBUSX;



— (¢dopMUpOBAaHUE YMEHHS HCCIEIOBAaTh W aHAIM3UPOBATh pasHOOOpa3Hble (PU3NUECKHEe SBJICHUS W CBOMCTBA OOBEKTOB,
OOBSICHSTH MPUHIIMIIBI pA0OTHI U XapaKTEPUCTUKUA MPUOOPOB M YCTPONCTB, OOBSACHATH re0(PU3NUECKUE SIBICHUS;

— YMEHHE peniaTh CJI0KHBIC 3a7a4H;

—BJIaJICHUE YMEHUSMH BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOMIUX (DU3NUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB,
MIPOBEPSTH MX AKCIIEPUMEHTATIBHBIMY CPEACTBAMHU, (DOPMYTUPYS 1IETTh UCCIICIOBAHMUS;

—BJAJICHAE METOJaMU CaMOCTOSITCIIBHOTO TIAHUPOBAHUS W TPOBENCHUS (PU3MUECKHX SKCIICPUMEHTOB, ONMCAHUS W aHAIIA3a
MOJTYYCHHOU U3MEPUTEIILHON HH(OPMAITIH, OTIPEACIICHUS JTOCTOBEPHOCTH TIOJyYEHHOTO PE3YIbTATa;

— (¢opMHpOBaHUE YMEHUU TPOTHO3MPOBATH, AHAJIWU3UPOBATH W OICHUBATH IIOCJICACTBUS OBITOBOH W IPOU3BOACTBEHHOM
JEATEIbHOCTH YeJI0OBEKa, CBA3aHHOM ¢ (PU3NUYECKUMHU MPOIECCAMHU, C O3UIIUMA IKOJIOTHYECKON 0€30MacHOCTH.

B pe3yabTaTe n3ydenusi kypca (pu3aMKH HA YPOBHe CpeqHEro o01ero oo0pa3oBaHnsi BbIMMYCKHUK HA YIJIy0JI€HHOM YPOBHeE
HAYYHTCS:

— OOBSACHITh U aHATU3UPOBATH POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHON HAay4YHOW KApTHUHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJOTUM, B TPAKTUUYECKOMN JCSATEIBHOCTH JIOJICH;

— OMpPEACNIATh U JJIEMOHCTPUPOBATH B3aUMOCBSI3b MEXY (PU3UKOMN U IPYTUMU €CTECTBEHHBIMU HAyKaMU;

— XapaKTepHU30BaTh CUCTEMHYIO CBS3b MEXK]y OCHOBOIIOJATAIOIIMMHI HAYYHBIMU TOHITHSIMHU: MPOCTPAHCTBO, BPEMs, MaTepHs
(BemecTBo, MoJje),

TIBYDKEHUE, CUIIa, DHEPTHS;

— TIOHMMATh B OOBACHATH IEJTOCTHOCTh (PU3UIECKON TEOPHH, pa3IndaTh TPAHUIIBI €€ IPUMEHUMOCTH U MECTO B PSAY APYTHX
(bU3UYECKUX TEOPHii;

— BJIAQJETh MPUEMaMU ITOCTPOCHUS TEOPETHUECKHX IOKA3aTelbCTB, a TAK)Ke IMPOTHO3WPOBAHUS OCOOCHHOCTEH MpPOTEKAHUS
(U3UYECKUX SIBJICHUH M MPOIIECCOB HA OCHOBE TOJIYYCHHBIX TEOPETUICCKUX BHIBOJIOB U JOKA3aTEILCTB;

— CaMOCTOSTEILHO KOHCTPYHPOBATh 3KCIEPHUMEHTAIBHBIC YCTAHOBKH 11 TPOBEPKH BBIIBUHYTHIX THIIOTE3, PAaCCUHUTHIBATH
a0COJIIOTHYIO U OTHOCHUTEIHHYIO TIOTPEITHOCTU MTPOBOIUMBIX U3MEPCHHUI;

— CaMOCTOSITEIHHO MJIAHUPOBATH U MPOBOAUTH (PU3NUECKUE IKCTICPUMEHTHI;

— pemiaTh TPAKTUKO-OPUECHTUPOBAHHBIE KAYECTBEHHBIE U paCUETHhIC (M3MYECKUE 3aJadl C OMOPOW KaK Ha HM3BECTHHIC
(hHU3UYECKUE 3aKOHBI,

3aKOHOMEPHOCTH M MOJIENH, TaK ¥ Ha TEKCThI C M30BITOYHON MHPOpMAIIHEH;

— ONpPEAeATh TPAHUIIBI TPUMEHEHUS N3YIaeMbIX (DU3UYECKUX MOJIETICH MpU PEIICHUH (PU3NUECKUX U MEXKIPEIMETHBIX 3a/1a4;



__ BBIJIBUTATh TMIIOTE3bI HA OCHOBE OCHOBOIIOJIAraromux GU3n4ecKuX 3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKTepu30BaTh IN00AIbHBIE MPOOJIEMBI, CTOSIINE MEpE]] YeTOBEUECTBOM: DHEPIeTUUECKUE, CHIPHEBBIEC IKOJIOTHUECKUE U
poJib (PU3UKH B pELICHUU ITUX MPOOJIEM;

— MPEJCTaBIATh MPUHIUIIBI pA0OTHI M XapaKTEPUCTUKU U3yUYEHHBIX MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;

— OOBSCHATH YCJIOBHS TPUMEHEHHS (U3MYECKUX MOJEICH Npu pemieHnr (GU3NYECKHX 3a/1ad, HaXOIUTh aJCKBATHYIO
MIPEIOKCHHON 3a7aue (PU3UIECKYI0 MOJIEh, pa3pemniaTh mpobdjaeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK W TP MTOMOIIN
METO/I0B OLIEHKH.

Bbll'[yCKHI/IK Ha yrﬂyﬁﬂeHHOM YPOBHE NOJYYHUT BO3MOKHOCTb HAYYUTDLCS .

* MpOBEPATH IKCICPUMEHTAIBLHBIMU CPEJICTBAMHU BBIJIBUHYTHIC TUIOTE3bI, (POPMYIUPYS 1I€Jb UCCIEIOBAaHUS HA OCHOBE 3HAHUS
OCHOBOTIOJIATrAIOIINX
(bU3NYEeCKUX 3aKOHOMEPHOCTEN U 3aKOHOB;
* omuchIBaTH M aHAJIM3UPOBATh TMOJYUYEHHYIO B pe3yJbTaTe€ MPOBEACHHBIX (U3MUECKUX SKCIEPUMEHTOB HH(POPMAIIUIO,
ONPENENATh €€ TOCTOBEPHOCTB;
* MOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXKY OCHOBOIIOJIATAIONIMMU HAYYHBIMH MOHATUSIMH: TPOCTPAHCTBO, BpEMs,
Martepusi (BEIIeCTBO, MOJE),
JBIDKEHUE, CUJIA, SHEPT U,
* pemiaTh SKCIEPUMEHTAIbHBIC, KaUYE€CTBEHHBIE M KOJWYECTBEHHBIE 3a/laud OJUMIIMAJHOTO YPOBHS CJIOKHOCTH, HCIOJIb3Ys
(bu3nyecKre 3aKOHbBI, a TAKKE YPaBHEHUS, CBSA3BIBAIOIINE (PU3UUECKUE BEJIUUUHBI,
* aHANMM3UPOBATh TPAHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TIOHUMATh BCEOOIIHI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTD
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;
* (popMynupoBaTh U periaTh HOBBIE 33/1a4l, BOSHUKAIOIIKE B XOJ€ Y4eOHO-HUCCIeI0BATEIbCKON U TPOCKTHOM JeATEIbHOCTH,
YCOBEPIIIEHCTBOBATH MPUOOPHI K METOIbI UCCIEAOBAHMS B COOTBETCTBHUH C IMMOCTABICHHBIMH 3a]Ja4aMH;
* MCIIOB30BATh METObI MATEMATHYECKOTO MOICIIUPOBAHUS, B TOM YHUCIIE MPOCTEHIIINE CTATUCTUIECKUE METOIBI JIsl 00paboTKH
pEe3yIbTaTOB
AKCIIEPUMEHTA.

COILEPKAHHUE KYPCA ®U3UKU



Pu3nKa U eCTeCTBEHHOHAYYHbIN METO/A MO3HAHUS NIPUPOIbI

®dusuka — (QyHIaMeHTalbHas Hayka o mnpupozae. Hayunblil merton mo3HaHus. BzauMocBs3p Mexay (QU3MKON U ApyruMu
€CTECTBEHHBIMU HayKaMH. MeTobl uccnenoBanus gpuandeckux sipieHuil. dusnueckue BenuuuHbl. Ilorpemnoctu n3mepenuit
¢usnueckux BenMUYUH MojenupoBaHue (U3MUECKUX SBICHUM M IMPOLIECCOB NPUPOJbI. 3aKOHOMEPHOCTh W CIIy4alHOCTb.
@u3N4ECKUE 3aKOHBI M TPAaHULBI UX NMPUMEHUMOCTH. DU3NYECKUE TEOPUU U NMPUHLHUII COOTBETCTBUsI. PU3NUECKUE BEINYUHBI.
[Torpemnoctu u3mepenuit ¢uszndeckux BenuduH. Ponb u Mecto pusmku B (HOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHHBI
MHPA, B IPAKTUYECKON IEATENbHOCTH JItoJer. usnka u KyapTypa.

MexaHuka

[Ipenmer m 3agaum KiacCMYECKOM MexaHWKH. KnHeMaTtndeckne XapakTepUCTUKH MEXaHUYECKOro ABWKEHUA. Monenu Ten u
nevkeHui. [IpoctpancTBO U Bpemsi. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKEHHS. CrucTeMbl oTcueTa. CKaSIpHBIE U BEKTOPHBIE
¢usnueckue BenuuuHbl. Tpaektopus. Ilyts. Ilepememenue. CkopocTh. YckopeHue. PaBHOMepHOE U PaBHOYCKOPEHHOE
npsMoyiuHeHoe aBuwxkeHue. CB0OOOgHOE TMajeHue Tein. PaBHOMepHOe MBWXXEHHE 10 OKpyxkHocTH. IlocTymarenbHoe u
BpAILIATEIBbHOE IBUKEHUE TBEPIOTO TENA.

B3aumoneiictBue ten. fABnenue nnepuuu. Cuna. Macca. lHepumanpHble CUCTEMBI OTCYETa. 3aKOHbI JuHaMKuKd HeroToHa. Cuna
TSDKECTH, BEC, HEBECOMOCTb, CUJIbl YIPYTOCTH, CHJIbI TPEHUSA. 3aKOHBI BCEMUPHOTO TAroteHus, ['yka, Tpenus. Mcnonb3oBaHue
3aKOHOB MEXAaHUKHU i1 OOBSICHEHUS ABWKCHHUS HEOCCHBIX Tel W JUIsl Pa3BUTUS KOCMHUYECKHX uccieaoBanuil. Mmmymnbe
MaTepUAIbHOM TOYKU W CcUCTeMbl. MIMmynbc cuibl. 3aKOH COXpaHEHUs HUMIMyJbca. MexaHuueckas padota. MOITHOCTE.
Mexanuueckasi HEpIrysi MaTepUuaibHOM TOYKH M CUCTEMBbI. 3AKOH COXpPAaHEHUS! MEXaHWYECKOM dHepruu. PaboTa CUIIbI TAXKECTH U
CUJIBI YIIPYTOCTU. [[nHaMKKa BpalaTeIbHOTO ABUKEHUS a0COTIOTHO TBEPIOTO TEa.

PaBHOBeCcHE MaTepUAIbHON TOYKH M TBEPJIOrO Teiaa. MOMEHT CUJIbI. Y CJIOBUSI PABHOBECHS TBEPOTO TENIA B HHEPIUAIBHOMN
cucteMe orcuera. PaBHoBecue ®KUIKOCTHU U rasza. JlapieHue. 3aKOH COXpAHEHHUS SHEPTUU B TMHAMUKE JKUIKOCTH.

MouiekyisipHasi GU3UKA U TEPMOJTUHAMHUKA

MonekynspHO-KMHETUUECKAs] TEOPUSI CTPOEHHUS BEIIECTBA M €€ SKCIIEPUMEHTAIBHBIE JOKA3aTe/IbCTBA. TEeMIOBOE PABHOBECHE.
AOcomroTHas Temmeparypa Kak Mepa CpeHell KWHETHYECKOW HSHEpPruM TEIJIOBOTO JIBIDKCHMSI YAcCTHI[ BemiecTBa. Mojenb
uaeanpHoro rasa. Jlapinenue raza. CBsi3zb MEXK]y JIaBJICHUEM M CPEIHEU KMHETUYECKOW HIHEPTHH MOCTYNATEIbHOIO JABUKEHUS.
NneanvHplli 1a3 B TEpMOJAMHAMHKE. YPaBHEHUE COCTOSIHHMS HICAIBHOIO Tra3a. YpaBHeHue MeHnneneeBa — Kitanenpona.
Buytpennsis sHeprus. 3akoH JlanbroHa. ['a3oBble 3akoHbBI. ArperatHbleé cOCTOsIHUSI BemlecTBa. Da3oBble NEPEXOJIbI.
[IpeoOpazoBanuu >HEepruu B (a3oBbIX Tepexonax. HachleHHBI M HEHACHIIEHHBIM Tapbl. BrmaxxHocTh BO3myxa. Mojenb



ctpoenus xuakocteil. [loBepxHocTHOoe Harspkenne. CmauuMBaHue W He cmauuBaHue. Kanwuispel. Mopaenu TBepAbIX Tell.
Mexanudeckue cBOMCTBa TBepAbIX Tel. Kpuctamnuuyeckue u amopdusie Tena. BHyTpennss sneprus. Pabota u Temionepenaya
KaK crocoObl M3MEHEHUs1 BHYTpeHHeW sHepruu. [lepBbiii 3akoH TepMoauHAMHUKU. AnuadaTHbIi mpoiecc. HeoOpaTtumocTsb
TEIJIOBBIX MpoIeccoB. Bropoii 3akon TepmoauHaMuku. [IpeoOpa3zoBanus sHepruu B TerioBbix MammHax. [ukn Kapno. KITJ]
TETJIOBOW MAIIUHBI. DKOJOTUYECKUAE MPOOIEMBI TETUIOIHEPTETHUKH.

OCHOBBI 2JICKTPOAUHAMHUKYU

[IpeameT u 3a7auu SIEKTPOJAUHAMHUKHU. DJIEKTPUUYECKOE B3aMMOJEHUCTBHE. 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsia. 3aKoH
Kynona. Onextpuueckoe mnosne. HamnpssykeHHOCTP M NMOTEHIMAN AJIEKTPOCTATUYECKOTO TMOJA. JIMHMM HanpsyKeHHOCTH U
DKBUIIOTCHIMAIbHBIE MOBEPXHOCTU. lIpuHumn cynepno3unuu nosie. [IpOBOJHUKM W THUAJIEKTPUKUA B DJIEKTPUYECKOM IIOJIE.
OnekTpoeMKOocTh. KoHneHcaTtop. OHeprust 3syekrpudeckoro mnoss. llocrosHHbl snexktpudeckud Tok. Cuila  TOKa.
Conporusinienue. IlocienoBarenbHoe U MapauIeIbHOE COSAUHEHUE TIPOBOAHUKOB. 3aK0oH Jxoyns—IJIeHna. DIeKTpoaABUKyIIas
cuia. 3akoH OMa Juisd OJIHOM LenH. DJIEKTPUYECKUA TOK B IPOBOJHMKAX, MIEKTPOIUTAX, OJYyIPOBOAHUKAX, Fa3aX U BaKyyMe.
[Tna3ma. Dnexrponus. [lomynpoBogHukoBeie pubopsl. CBEPXIPOBOAUMOCTE. MaruutHoe nojie. Bektop MHIYKIIMM MarHUTHOTO
noss. [IpuHIUI Cynepno3suuyMy MarHUTHBIX MOJIEH. /JleWcTBME MArHUTHOIO IIOJISL HA MPOBOAHUK C TOKOM M JIBHXKYILYIOCS
3apsbkeHHy0 dactuny. Cwia Amnepa u cuna JlopeHna. MarHuTHbBIE CBOMCTBA BeIleCTBAa. SIBJIIEHHE 3JIEKTPOMAarHUTHOW
MHAYKIUU. MarautHeii notok. IlpaBuiio JleHna. 3akoH 3JEKTPOMAarHUTHOW HWHIAYKIUH. SIBIEHHE CaMOMHIYKIIWH.
NHIyKTUBHOCTB. DJIEKTPOMArHUTHOE NOJIE. DHEPTHS JIIEKTPOMArHUTHOTO MOJIsl. MarHUTHBIE CBOMCTBA BELIECTBA.

KoJie0anusi 1 BOJIHBI

Mexanuueckue konedanus. 'apmonnueckue konedanus. CBOOOIHbIE, 3aTyXalOIIKUe, BhIHYK/IEHHbIE KoneOanus. [IpeBpaienus
SHEPruu npu kosnedanusx. Pe3onanc.

OnexTpomarHuTHble KosieOanusa. KonebarenbHblil KOHTYp. IlepeMeHHbIl 351eKTpUuuecKkuii TOK. P€30HaHC B 3EKTPUYECKON LIETH.
KongeHncaTtop v karylika B II€NM MEPEMEHHOTO TOKA. JJleMeHTapHas Teopus TpaHcdopmaTtopa. [Ipon3BoacTBo, nmepenaya u
noTpedeHue IEKTPUUECKON SHEPTUH.

Mexannueckue BosiHbL. [IpogonbHbie 1 nonepeunbie BoaHbL. CKOpOCTh U AnuHa BodHbL. MHTepdepentus u qudpakuus. JHeprus
BOJIHBI. 3ByKOBBIE BOJIHBI.

DNEeKTpOMarHuTHOE MoJje. BUXpeBoe 3JIeKTpUYECcKOe IoJie. DNEKTPOMArHUTHBIE BOJIHBI CBOWMCTBA AJIEKTPOMAarHUTHBIX BOJIH.
JlnanazoHbpl 3JEKTPOMArHUTHBIX  W3JIYYEHUH M HMX NPAKTUYECKOE NpHUMEHEeHHE. [IpMHIUIBI paguocBs3UM U TEJIEBHUICHUS.
Pa3Butune cpencTs cBszu



OnrTuka

I'eomeTpuueckas ontuka. [IpsMonuHeiHOE paclpoCTpaHEHUE CBETA B ONHOPOAHOM cpene. CKOpOCTh CBETA. 3aKOHBI OTPAKECHU S
U npenomiieHus ceerta. [lomHoe oTpakenue cBera Ontudeckue npudopsl. Dopmysa TOHKON JMH3BL. BoaHOBBIE CBOMCTBA CBETa:
mucnepcusi, nHTepdepennms cBera. Koreperntnocts. udpakums cBera. [lomsipuzamus cBera. Buasl mzmydenuit. CriekTpsl u
CIIEKTPAJIbHBIN aHann3. [[pakTueckoe MpuMEHEHUE ANEKTPOMArHUTHBIX U3TyYCHUM.

OCHOBBI CHICHHAJIBHON TEOPUH OTHOCUTEILHOCTH

NHBapnaHTHOCTh MOZYJII CKOPOCTH CBeTa B BakyyMe. lIpmHnmnm oTHocuTenbHOCTHM OWHIITENHA. lIpocTpaHcTBO M Bpems B
CIICUMAIBHOM TEOPUM OTHOCUTEIBHOCTH. DHEPTHUsl U HMITYJILC CBOOOJHOM wyacTuilpl. CBSi3b MacChl M SHEPIUU CBOOOHOM
YaCTUIbI. DHEPTHS TTOKOSI.

KBanToBasi pusnka. ®u3suka aToMa 1 AaTOMHOI0 siApa

[Ipeamet u 3agauu kBaHTOBOM (Pu3uku. TerioBoe uzinydeHue. PacnpeneneHue sHEpruu B CIEKTpe aOCOIIOTHO YEPHOIO Tea.
['unore3a M. Ilnanka. dorosnextpuueckuit 3ddext. Onwitel CroneToBa. 3akoHbl (oTodPderra. YpaBHeHUEe DUHIITEHHA.
®oton. KopmnyckymnspHo-BoiHOBOM ayanusMm. CooTHolieHue HeorpeaenéHHoctedt ['eitzenOepra. [umore3a nme bpoiins o
BOJIHOBBIX CBOMCTBax yactuil. KopnyckynsapHo-BonHoBo# ayanusm. [laBnenue ceera. Onwitel [1. H. Jlebenesa u C. 1. BaBunosa.
Hudpakuus 37€KTPOHOB.

Mopnpenu ctpoenust atoma. OnbiTel Pesepdpopaa. [lnanerapuas mozaens atomMa. OObsSCHEHHE JIMHEWYATOr0O CIIEKTPa BOJIOPOA Ha
OCHOBE KBAHTOBBIX MOCTYJIaTOB bopa. CIOHTaHHOE M BBIHYKAEHHOE M3NydeHHE cBeTa. (COCTaB M CTPOEHUE ATOMHBIX SIED.
N3otonbl. DHEprusi CBA3M aTOMHBIX sAep. PagmoakTMBHOCTh. BuIbpl paarOakTUBHBIX NPEBpPALIEHUN AaTOMHBIX SIAEp. 3aKOH
paaroaKTUBHOTO pacnana. Anepueie peakunu. Llennas peakuus nenenus saep. [[pumenenue saepHoi 3Hepruu. buonorudeckoe
JNEUCTBUE PATMOAKTUBHBIX U3TyUYCHUH.

DnemeHTapHbie YacTullbl OyHIaMEHTAIBHBIE B3aUMOACHCTBHUA. Y CKOPUTEIH JIEMEHTAPHBIX YACTHLL.

Crtpoenne Bcenennoit I[lpumeHHMOCTh 3aKOHOB (DM3UKU ISl OOBSCHEHUS TMPUPOILI KOCMUYECKUX OO0BEKTOB. CoiHeYHas
CUCTEMa: TIJIAaHEThl U Majbie Tena, cuctema 3emuss—Jlyna. Crpoenne u sBomtonust Connia u 3Be3n. Kmaccudukaiuys 3Bes.
3Be3/1bl U UCTOYHUKU WX dHepruu. ['amakrtuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BpEMEHHbBIE MacHITaObl HaOIIOIAEMOM
Bceenennoit. CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHHUH U 3BotonMU Beenennoil. TéMHas Matepus u TEMHAsi SHEPTUSL.

IIpuMepHbIii NepeYeHb NPAKTUYECKUX U JIa00PATOPHBIX PadoT.



IIpsimble u3MepeHus:
U3MEpEHHE MTHOBEHHOM CKOPOCTHU C UCIIOJIb30BAaHUEM CEKYHIOMEPA;
U3MEpPEHUE CUJT B MEXAHUKE;
U3MEpEHUE TEMITEPaTyPhl KUJIKOCTHBIM TEPMOMETPOM,;
M3MEpPEHNE TEPMOJMHAMUYECKUX TTapaMEeTPOB ra3a;
n3mepenne JJIC ucTouyHrKa Toka.
M3MEPEHUE CUJIbI B3aUMOJEHCTBUS KATYIIKU C TOKOM U MarHUTa MOMOIIBIO JICKTPOHHBIX BECOB,;
ompeesieHUe epro/ia 00palieHus: JBOMHbBIX 3Be3/l (IeYaTHbIE MaTepUab).
KocBennble usmepenusi:
M3MEpEHNE YCKOPEHHUS;
U3MEpPEHHUE YCKOPEHUSI CBOOOHOTO MaiCHHS;
U3MEpPEHHUE BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA;
ONpEeICIICHUE TTOKA3aTENs TPEJIOMIICHHS CPEIbL;
u3MepeHne POKYCHOTO PACCTOSIHUS COOMpAIOIEeH JTMH3HI,
ornpe/ereHre UMITYJIbCa U YHEPTUU YaCTHIIBI IIPU ABUKEHUU B MAarHUTHOM 11oJ1e (1o ¢poTorpadusim).
Habaronenue siBJIeHMIA:
Ha0JII0ICHNE BRIHYKJICHHBIX KOJICOAHHI 1 PE30HAHCA;
HaOmonenune nudpdys3uu.
HaOJI0/ICHHUE SIBJICHUSI DJICKTPOMArHUTHON UHAYKIIUH;
HaOJII0/ICHNE BOJTHOBBIX CBOMCTB CBeTa: AU pakiius, HHTephepeHIIns, MOJIIpU3aIs;
Ha0JII0ICHUE CIEKTPOB
HUccnenoBanus:
MCCJIEIOBAHNE PABHOYCKOPEHHOIO JIBUYKEHHUS C UCIIOIb30BAHUEM CEKYHIOMEDA;
MCCJIEIOBAHKE JIBHXKEHHUS TeJla, OPOIIEHHOTO0 TOPU30HTAIILHO;
MCCIIEI0BAHUE U30TPOLIECCOB;
MCCJICIOBAHNE OCTHIBAHUS BOJIBI,
MCCJICIOBAHNE 3aBUCUMOCTH HAIPSHKEHUS Ha TIOJF0CaX MCTOYHUKA TOKA OT CHJIBI TOKA B TIETIH;
MCCJIEIOBAaHNE HATPEBAHUS BOJIbI HArpeBaTeaeM HEOOBIIION MOIITHOCTH.
MCCJICIOBAHKE SIBJICHUS JIEKTPOMArHUTHOW MHIYKIIHH;
MCCJIEIOBaHKE 3aBUCUMOCTH yTJia PEIOMJICHHS OT yTiia MaJCHHUS;



UCCJIEIOBAHNE 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI 10 U300paKEHUsI U OT PACCTOSIHUS OT JIMH3BI 10 IPEIMETA;
UCCJIeIOBAaHUE IBUXKEHUS TBOMHBIX 3Be3]1 (TI0 MeYaTHBIM MaTepuaiam).
IIpoBepka runores (B TOM 4HCJIe HMEIOTCS HEBEPHbIE):
CKOPOCTb OCTBHIBaHUS BOJbI TMHEITHO 3aBUCUT OT BPEMEHH OCTHIBAHUS;
HaMpsHKEHUE MPU MOCIE0BATEIbHOM BKJIIOYEHUH JIAMIIOUYKKM M PE3UCTOpPAa HE PaBHO CYMME HAIpSHKEHWM Ha JIAaMIIOUKE U
pe3ucrope.
YTOJI IPEJIOMIICHUS TIPSIMO MPONOPLIMOHAICH YTy MaJICHHUS;
MIPU TIJIOTHOM CJIOKEHUHU JIBYX JIMH3 ONTUYECKUE CUJTbI CKIIAIbIBAIOTCSL.
KoncrpynpoBanue TeXxHH4eCKHX YCTPOMCTB:
KOHCTPYHUPOBAHUE PHIYaKHBIX BECOB,;
KOHCTPYHUPOBAHUE DJICKTPOJIBUTATEIIS;
KOHCTpYHpOBaHue TpaHcHOpMaTOpa;
KOHCTPYHMPOBAaHHUE MOJIENIN TEJIECKONa WIH MUKPOCKOIIA.

TemaTnueckoe NJIAHUPOBAHUE
yrayOJeHHBIN YPOBEHb — 5 U B HEJENIO
10 xnacc (170 q)

Temarnueckoe Komn-BO OcCHOBHBIE BUBI IEATEIBHOCTH YYALIUXCS
MJIaHUPOBAHUE 4acoB,
OTBEJEHHOE
Ha U3y4YeHUe
paznena,
TEMBI
BBenenne. ®U3MKA U €CTECTBEHHO-HAYYHbIH METO/ NO3HAHUS MPUPOABLI (2 1)
®du3nka U ecTeCTBEHHO- | (2 4) OOBICHATH HA KOHKPETHBIX MIPUMEPaX poJib U MECTO PU3UKHU B GOPMHUPOBAHUU
Hay4HbIA METOJ COBPEMEHHOW Hay4YHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHBIX TEXHUKU U
MO3HAHUSI IPUPO/IBI TEXHOJIOTHI, B MPAKTUYECKON NEATETBbHOCTH JIIOJIEH.




JleMOHCTpHUpOBaTh HA IPUMEPAX B3aUMOCBSI3b MEXAY (PU3UKON U IPYTUMU
€CTECTBEHHBIMU HayKaMU. BOCIIPOU3BOANTH CXEMY HAYYHOT'O IIO3HAHUS, IPUBOIHUTH
IIPUMEPBHI €€ UCII0JIb30BaHus. J[aBaTh ONpECIICHNE U PACIIO3HABATD ITOHATHUS: MOJEIb,
Hay4yHas TUIIOTe3a, Pu3nveckas BeIMYnHa, (U3nuecKoe IBJICHUEe, HAyYHbIN (aKT,
dbusznyeckuit 3aKoH, PU3NUecKas TEOpHsl, IPUHIIUIT COOTBETCTBUSI.

OO60CHOBBIBATH HEOOXOMMOCTD UCTIOIB30BAHUS MOJIECH JUIsl OMUCAaHUST (PU3UIECKHIX
SABJICHUM Y ITPOLECCOB. [ [pUBOAUTE MpUMeEpPbl KOHKPETHBIX SABJICHUM, IPOLIECCOB U
Mojenel st ux onucanus. [IpuBoauTs npuMepbl PU3NIECKUX BETUYHH.
®opMynHpoBaTh (PU3NUECKUE 3aKOHBI. Y Ka3bIBaTh T'PAHULIBI IPUMEHUMOCTH
(U3MYECKUX 3aKOHOB.

[TpuBOAUTH MpUMEPHI UCHIOIB30BAHUS (PUZNUECKUX 3HAHUN B KUBOIHCH,
apXUTEKTYpPE, TEKOPATUBHO-TIPUKIIATHOM UCKYCCTBE, My3bIKE, CIIOPTE.

Oco3HaBaTh LIECHHOCTh HAYYHOI'O [TO3HAHMS MUPA JUIs YEJIOBEYECTBA B LIEJIOM U IS
KQ)KJIOTO Y€JIOBEKA OTAEIIBHO, BAXXHOCTh OBJIAJICHUS METOIOM HAy4YHOI'O ITO3HAHMS JUIS
JOCTHUKEHHS yCIieXa B JJF0OOM BUJIE MPAKTUUECKOU IEATEIBHOCTH

["'OTOBUTH MpE3eHTAIMH U COOOIIEHUS IO U3YYEHHBIM TeMaM (BO3MOXKHbBIE TEMbI
MPE/ICTABIICHBI B YUEOHUKE).

Mexanuka (69 4)

Kunemartuka

(15 4)

JlaBaTh MOHSATHI: MEXaHUYECKOE JBUIKEHHE, TTOCTYNATEILHOE IBUKEHUE,
PaBHOMEPHOE JIBIXKEHUE, HEPABHOMEPHOE JBIKEHHUE, PABHOYCKOPEHHOE IBUKEHUE,
JIBH>)KEHUE TIO OKPYKHOCTH € MOCTOSIHHOM CKOPOCTBIO, CUCTEMA OTCYETA,
MaTepuajibHas TOUKa, TPACKTOPUS, TyTh, IEPEMELICHHUE, KOOPAUHATA, MOMEHT
BPEMEHU, IPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO IBUKEHUS, CPEIHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHUE, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE.
Hab6nronaTh siBIeHUS: MEXaHUYECKOE JIBIXKCHHE, TTOCTYMATEeILHOE IBMKCHHE,
PaBHOMEPHOE JIBH>)KEHUE, HEPABHOMEPHOE JBUKEHHUE, PABHOYCKOPEHHOE IBUKEHUE,
JIBH>)KEHUE TIO OKPY>KHOCTHU € MOCTOSIHHOW CKOPOCTBHIO.

Bocnpou3BoauTk sSBJICHUS: MEXaHUUECKOE IBMYKEHHUE, PABHOMEPHOE JIBUKEHUE,
HEpPAaBHOMEPHOE JIBI)KCHUE, PABHOYCKOPEHHOE ABMKEHUE, IBUKEHUE 110 OKPYKHOCTH
C IOCTOSTHHOM CKOPOCTBIO JIJIsi KOHKPETHBIX TEJl.




3ajaBaTh CUCTEMY OTCUETA JIJISI OMTMCAHMS JBHXKEHUSI KOHKPETHOTO TENa.
Pacnio3HaBaTh cuTyaluu, B KOTOPBIX TE€JIO MOKHO CUMTATh MaTEPUAIIbHON TOUKOM.
HaxoauTe 3HaYeHUS CKATSIPHBIX (DU3NYECKUX BEIUYMH: MOMEHT BPEMEHHU,
MMPOMEKYTOK BPEMEHU, KOOPJIMHATA, ITYTh, CPEIHSS CKOPOCTb.

Haxonuts MOZyJib M TPOEKIMHA BEKTOPHBIX BEJIWYUH, BBITIOJHATH I€MCTBUS
YMHOKEHUS Ha YUCJIO0, CII0KECHUS, BBIMUTAHHUS BEKTOPHBIX BEJIMYKH.

HaxonuTe B KOHKPETHBIX CUTyalHsIX HAIPABIECHUE, MOAYJIb U IPOCKIIUU

BEKTOPHBIX (DU3NUYECKUX BEIUYHUH: IEPEMEILICHUE, CKOPOCTh PABHOMEPHOTO JABUKEHUSI,
MTHOBEHHAS! CKOPOCTh, YCKOPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHHUE.

[TpyuMeHsTh 3HaHUA O ACHUCTBUSIX C BEKTOPAMU, MTOJTYUYCHHBIC Ha YPOKaX aiareOphl.
CkJaipIBaTh U BRIYMTATh BEKTOPHI MEPEMEIICHUN U CKOPOCTEH.

O1neHnBaTh peaJbHOCTh 3HAYCHUH MOTYYEHHBIX (PU3UISCKUX BEIIMUHH.

Bnaners cnoco6amu onucaHus IBHKCHUS: KOOPAUHATHBIM, BEKTOPHBIM.
3anuchiBaTh YPaBHEHUSI PABHOMEPHOTO U PaBHOYCKOPEHHOI'O MEXaHUYECKOTO
JIBUKCHUS M OTIPENIEIIATH 10 YPABHEHUSAM ITApaMETPhI IBUKECHHUS.

CtpouTtb rpadvk 3aBUCUMOCTH KOOPAUHATH MaTePHUaIbHON TOYKH OT BPEMEHHU
JIBOKeHUs. OnpenensaTh Mo rpaduKy 3aBUCUMOCTH KOOPJAUHATHI OT BPEMEHH XapaKTep
MEXAHUYECKOTO JIBUKEHHUS, HAYAJIbHYIO KOOPJIMHATY, KOOPAWHATY B YKa3aHHBIN
MOMEHT BPEMEHHU, U3MEHEHHUE KOOPIMHATHI (J1JIs1 pABHOMEPHOTO MPSIMOJIMHEHHOTO
IBOKeHUs). OnpeaensaTh 1o rpaguky HEKOTOPBIM MPOMEXYTOK BPEMEHHU, MTPOESKITUIO
CKOPOCTH, 3aBUCUMOCTH MPOEKIIUH CKOPOCTU OT BPEMEHH, XaAPAKTEP MEXAHUUYECKOTO
JIBUKEHHS, TPOEKIUIO HAYAJIbHOW CKOPOCTH, MPOCKIHUIO YCKOPEHUS, N3MEHECHHUE
KoopauHaThl. OnpeaensaTs no rpaduky 3aBUCUMOCTH MPOEKIIMKU YCKOPEHUS OT
BPEMEHU XaAPAKTEP MEXAHUYECKOTO JIBUKCHUS, U3MEHEHUE MPOCKIIMUA CKOPOCTH 3a
ONPEAEIECHHBIN MPOMEKYTOK BPEMEHH.

JlaBathb onpeneneHus MOHATHI: aOCOTIOTHO TBEPAOE TEJI0, TOCTYATEIHLHOE U
BpaIaTesbHOE ABMKEHUE aOCOIIOTHO TBEpIoTO Tena. HabmoaaTe moctynareabHoe U
BpaIllaTelIbHOE JBIKCHUS TBEP0TO Teja. [IpuMeHsITh Moaeb aOCOIIOTHO TBEPIAOTO
TeJIa I ONMCAHMS ABWXKEHUA Tes. HaxoauTe 3Ha4YeHUs yIIIOBOM U JTMHEMHON
CKOPOCTH, YaCTOTHI U TIeproa OOpaIieHns B KOHKPETHBIX CUTYaIUsX.




Omnpenenste napameTpsl JBUKEHHS] HEOECHBIX TEll.

PaGoTath B mape npu BBIOJHEHUN JTA0OPATOPHBIX paObOT U MPAKTUYECKUX 3aTaHUH.
[TpuMeHsATh MOJIETH «MaTepHaIbHas TOUKA», «PABHOMEPHOE MPSIMOIMHEHHOE
JIBUKCHHE», «PABHOYCKOPEHHOE JIBHYKECHUE) JJIs OMMCAHUS JBUKCHUSI PEAIbHBIX Tel,
JUIsl OTHMCaHus 00BEKTOB, M3yYaeMBbIX B Kypce (DM3HUKH

3aKOHbBI JTUHAMUKA
Hrrotona

(10 )

JlaBaTh onpenesieHns NOHATUI: HHEPLMS, UHEPTHOCTh, Macca, CUJa,
PaBHOJEHUCTBYIOIIAS CUJIA, NTHEPLUHUAJIbHAS CUCTEMA OTCUETA, HEMHEPIIMAIbHAS CHCTEMA
OTCUYETA, TEOLEHTPUYECKAs U TEIMOLIEHTPUIECKAst CUCTEMBI OTCUETA.

HabGnronaTh siBIeHUE MHEPLIMH U IPUBOAUTH PUMEPHI €r0 POSBICHHUS.

OOBACHATD MEXAaHUYECKHUE SIBJICHUS B UHEPIIMAIbHBIX U HEMHEPIUAIbHBIX

CUCTEMAaX OTCYETA.

Boinenars nelcTBus Te ApYr Ha Apyra U XapakTepu30BaTh UX CUIIAMU.

OnpenensTb paBHOJEHCTBYIONIYIO CHILY ABYX U Ooiiee cuil. DopmyarpoBaTh NEPBBHIil,
BTOPOM U TPETUM 3aKOHBI HbIOTOHA, yCI0BUSA UX IPUMEHUMOCTH.

[IpuMeHsTh NIepBBIi, BTOPON U TPETUM 3aKOHBI HBIOTOHA IPU PEILIEHUH PACUETHBIX U
DKCIEPUMEHTAJIBHBIX 3a/1a4.

OO00CHOBBIBATh BO3MOKHOCTh IPUMEHEHUSI BTOPOTO U TPETHETo 3aKOHOB HbI0TOHA B
reoLeHTpUYEeCcKoi cucteme orcuéra. Haxoaute nundopmaliunio, moarBepxaatonryro
BpaieHue 3emsid. PopMyIMpoOBaATh NPUHIUIT OTHOCUTEIBHOCTH [ anmiies.

CuJibsl B MEXAHUKE

(16 )

ITepeuncnsaTh BUIBI B3aUMOICHCTBUS TEJI U BUJbI CUJT B MexaHuKe. /{aBaTh
ONPEAETICHNUE MOHATHUI: CUJIA TSHKECTH, CUIIA YIIPYTOCTH, CHJIA TPEHUS, BEC,
HEBECOMOCTB, IIEpErpy3Ka, nepasi KOCMUUECKasi CKOPOCTb.

PopMyIUPOBATH 3aKOH BCEMUPHOT'O TATOTEHUS U YCIOBHS €r0 MIPUMEHUMOCTH.
Haxonuts nadopmaruto 06 oTkpbITiM HBI0TOHOM 3aKOHA BCEMHPHOTO TATOTEHHUSI,
nH(OPMAITUIO, TTO3BOJISIONIYIO PACKPHITH JIOTUKY HAYYHOTO MTO3HAHUSI IPU OTKPHITUN
3aKOHA BCEMUPHOIO TATOTEHUS. | [pUMEHATH 3aKOH BCEMUPHOTO TATOTEHHUS ITPU
pemernn 3aaa4. MeThb nipeacTaBieHne 00 HHEPTHON U TPABUTAIIMOHHOM Macce:
HAa3bIBATh UX Pa3JIMUUE U CXOJICTBO.

Beraucnars cuity TSKeCTH. BRIMUCIIATE CUITY TSDKECTH U YCKOPEHUE CBOOOHOTO
MaJICHNs Ha APYTUX MIaHeTaxX. BeaucisiTh yckopeHue cBOOOHOT0 NajieHus Ha




pa3nuuHbIX mupoTax. HaxonuTe nHGopManuio o napamerpax IaHeT U APYTux
HEOECHBIX TeNl. BBIUMCIATh NEPBYI0 KOCMUYECKYIO CKOPOCTh. Mcnonbp30BaTh 3aKOHBI
MEXAHUKH JUIs1 OOBSICHEHUS JBUKEHHSI HEOECHBIX TEIl.

Boruncnsate Bec Ten. [lepedncnsaTe CXOACTBA U PA3IMYUs BECa U CUJIBI TSKECTH.
OmnpenensTs neperpy3Ky Tena Mnpu perieHnu 3aaad. Haxoauts nHpopmanuio o
BJIMSTHUM HEBECOMOCTH U TMEPErpy3KH Ha OPraHU3M uesnoBeka. [ 0OTOBUTH Mpe3eHTaIiu
Y COOOIIEHUS O IOBEICHUU TeEJl B YCIOBHIX HEBECOMOCTH, O IIOJIETAX YEJIOBEKA B
KOCMOC, O TOCTHKEHHSIX HAIIeH CTPaHbI B MOATOTOBKE KOCMOHABTOB K TOJIETaM B
YCIIOBUSIX HEBECOMOCTH.

Habmonate pasnuunsie Buabl Aegopmarun teia. opmynupoBats 3akoH ['yka,
I'PaHUIbl €10 IPUMEHUMOCTH. BBIYHUCIATE M U3MEPATH CUILY YIIPYTOCTHU, )KECTKOCTh
HPYKHUHBI, )KECTKOCTh CUCTEMBI NIPYKUH. VccneaoBaTh 3aBUCUMOCTh CHIIbI YIIPYTOCTH
OT AeopMaIiu, BHIIOJHATE SKCIEPUMEHTAIbHYIO IPOBEPKY 3aKoHa ['yka.
HabmtoaTe sSIBJI€HUS CyXOT0 TPEHUS OKOS, CKOJIbKEHUS, KAUCHHUS, SIBJICHUE
COIIPOTHBIICHUS MPU JABMXKEHUU TeJla B XKUJIKOCTH WK rasze. 3mepsaTs U n3o00paxxathb
rpaUyecKu CUIIbl TPEHUS MIOKOS, CKOJIbKEHHUSI, KAUEHUs, )KUJIKOTO TPEHUSI.
Hcnons3oBath hopMyIty sl BEIYMCICHUS CUIIBI TPEHHUS CKOJIBKEHUS TIPU PEIICHUN
3a7a4. BBISIBIATH SKCIEPUMEHTANBHO BEIMYUHBI, OT KOTOPBIX 3aBUCUT CHJIA TPEHUS
CKOJIb)KEHUS. MI3MepsITh CHiTy TSHKECTH, CHITY YIIPYTOCTH, BEC TeJla, CUITY TPCHHUS,
yATUHEHHE MPYXKUHBL. OnpeesiTh ¢ TOMOIIBI0 KOCBEHHBIX H3MEPEHUN KECTKOCTh
NPYKUHBI, KO3POUUIUEHT TPEHUS CKOJIbKEHHUS.

PaboTtaTe B mape mpu BHIOJHEHUH MPAKTUICCKUX 3a/IaHUH.

Haxoauts naopmanmio o IposBICHUIX CHIIBI TPEHUS, CIIOco0ax €€ yMEHBIIECHUS U
YBEJIMYEHUS, POJIM TPEHUS B IPUPOJIE, TEXHUKE U OBITY.

[TpuMeHsTH MoJTydeHHbIE 3HAHUS IPU PELICHUH 3a/1a4 Ha OTHOBPEMEHHOE JIeHCTBUE Ha
TEJI0 HECKOJIbKUX CHJI, Ha IBUYKEHUE CUCTEMbI CBSI3aHHBIX TEJl.

Haxoauts nHopmaiuio o BKIaJe yUeHbIX B Pa3BUTUE MEXAaHUKU. [[pUMEHATh 3aKOHBI
JMHAMUKY JJ1s1 OTIMCAHUs IOBEJICHUS PEaJIbHBIX Tell

3aKOHBI COXpAHEHUS
MMITyJIbCa

(5 1)

I[aBaTB ONpCACICHHUA MMOHSTHM: HMITYJIbC MaTCpHaHBHOﬁ TOYKH, UMITYJIbC CHUJIBI,
HMITYJIbC CUCTCMEI TCJI, 3aMKHYTasl CUCTEMA TCJI, pPCAKTHUBHOC IBHIKCHHUC, PCAKTUBHAs




CHJIa. Ha6J'II-0I[aTI) YIOPYTUuC 1 HCYIPYIUC CTOJIKHOBCHHUA TCJI, pCAKTUBHOC ABHIKCHHUC.
Haxozuzm, S3HAYCHUA: UMITYJIbCa MaTepHaHLHOﬁ TOYKH, UMITYyJIbCa CHUJIBI.
CDOpMYJ'II/IpOBaTI) 3dKOH COXpPaHCHHA UMITYJIbCA, I'PAaHUIBI CI'0 IPUMCHUMOCTH.
CocTtaBiiaThb YPaBHCHH:, OIITMCBIBAIOIINC 3aKOH COXPAaHCHUA UMITYJIbCA U HAXOJAUTDb
HEU3BECTHBIC BEJIMUMUH. [ OTOBUTH MMPC3CHTAlH U COO6HI€HI/ISI O II0JICTax 4Y€JIOBCKA B
KOCMOC, O JOCTHXKCHHUAX HalIeu CTpaHbl B OCBOCHUH KOCMHUYCCKOI'O IMTPOCTPAHCTBA.

3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPIUn

(10 )

JlaBaTh onpeiesieHne MOHITUI: padoTa CUIIbI, MOIITHOCTh, KHHETHYECKAst SHEPT U,
MMOTEHIMAJIbHAS SHEPTUsl, MIOJIHAS MEXAHUYECKast SJHEPTUS, MU30JIMPOBAHHAS CHCTEMA,
KOHCEpPBATUBHAS CHJIA.

HaxoauTe 3HaueHUS (HU3NUSCKUX BEIUYHH: PAOOTHI CHJIbI, PA0OOTHI CHJIBI TSKECTH,
PabOTHI CUIIBI YIIPYTOCTH, paOOThI CHIIBI TPEHUS, MOITHOCTH, KHHETUYCCKON SHEPIHH,
W3MEHECHUS KUHETUYECKOW SHEPTUHU, OTCHIIUAIBHON SHEPTUHU TEJ B TPABUTAIHOHHOM
110JIe, MOTEHITUAIBLHOM YHEPTHH YIIPYToe(OPMUPOBAHHOTO TeJIa, MTOJTHON
MEXaHUYECKON SHEPTHUU.

CocTaBisaTh ypaBHEHUS, CBSA3BIBAIOIINE Pa0OTy CHIIBI, CHCTBYIONICH Ha TEJIO C
M3MEHEHNEM KMHETUYECKOW SHEPTUM TEIA U HAXOJUTh HEU3BECTHHIC BEJIMUUHBI.
DopMyIMPOBATH 3aKOH COXPAHECHUS MMOJTHOW MEXAHUYECKOW SHEPTUM, TPAHUIIBI €r0
MIPUMEHUMOCTH.

CocTaBiATh ypaBHEHUS, ONKUCHIBAOIINE 3aKOH COXPAHEHHUS TTOJTHONM MEXaHUYECKOMN
SHEPTUU U HAXOJUTh HEM3BECTHBIC BEIMUUHBI. BBITIOTHATE 9KCIEPUMEHTAIIBHYIO
MPOBEPKY 3aKOHA COXPAHEHUS MEXAaHUUECKOU dHEpruu. COCTaBIIATh ypaBHEHUS U
HaxOJUTh 3HAUYCHHS (PU3NYCCKUX BEITMYMH MPH PEIICHUH 3a]1a4, TPEOYIOMNUX
OJHOBPEMEHHOT'O IPUMEHEHHS 3aKOHOB COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOMN
SHEPTUH; 33/1a4, IO YCIOBHUIO KOTOPBIX COXPAHSAECTCA UMITYJIbC, HO U3MEHSIETCS TOJIHAS
MEXAaHUYECKas SJHEPTUS CUCTEMBI TeJI. BRIUUCIATH BTOPYIO KOCMHUYECKYHO CKOPOCTb.
[IpuMeEHATh 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPTUM ISl ONIMCAHUS
JIBVDKCHUS PEAJIBHBIX TEJl

JlnHamuka
BpaIllaTeJIbHOTO
JIBHYKEHUS a0COIIOTHO

(3 1)

JlaBaTh omnpeneneHue NOHITUIA: YTII0BOE YCKOPEHNUE, MOMEHT CHJIbI, MOMEHT
WHEPIIUU TBEPAOIO TeJila, MOMEHT UMITYJIbCa, KHHETHYECKasi SHEPTHs a0COTIOTHO
TBepaoro tena. HaxoauTe 3HaueHus: GU3NueCcKux BEJIUYUH: YTIIOBOTO YCKOPEHHS,




TBCPAOro TCia

MOMEHTA CHJIbI, MOMEHTA UHEPLIMU TBEPAOTO TEJIa, MOMEHTA UMITYJIbCA, KHHETUYECKOU
SHEprum TBepAoro tena. CocTaBlsiTh OCHOBHOE IMHAMUKHN YPAaBHEHUE BPaIlaTEIbHOTO
JIBUKCHHS M HAXOJUTHh HEU3BECTHBIC BEJIMUYUHBI.

DopMyIUPOBATH 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA, YCIOBUS €r0 TPUMEHUMOCTH.
CocTaBisaTh ypaBHEHUS, ONKUCHIBAIOIINE 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa U
HAXOJINTh HEN3BECTHBIC BeIMUMHBI. HaxoauTh nHGpOpMAIIHAIO O IpuMeEpax
MPAKTUYECKOr0 MPUMEHEHUS 3aKOHA COXPAHECHUSI MOMEHTA UMITYJIbCA, U TUPOCKOTIIE.

Craruka

(5 9)

JlaBaTh onpenesneHne MOHITUI: PABHOBECUE, YCTOMYNBOE PABHOBECHE, HEYCTOMUYNBOE
paBHOBeCHE, O€3PA3NINYHOE PABHOBECHE, TUIEYO CUIIBI, MOMEHT CHJIBI.

HaxoauTe 3HaueHUs 111€49a CUIIbl, MOMEHTA CUJIBI.

IlepeuncuaTh ycia0BUs paBHOBECHs MAaTEPUAIIbHOM TOUKHU U TBEPAOTO TEa.
CocTaBisATh ypaBHEHMS, ONHUCHIBAIOIINE YCIOBHSI PABHOBECHS U HAXOAUTD,
HEU3BeCTHbIE BennunHbl. HaOmronars pa3inuuHblie BUIbI paBHOBecHs Tel. M3mepsaTh
CHJIy C MTOMOIIBIO IPYKUHHOT'O JUHAMOMETPA CUJIbI, U3MEPSITH IIe40 cuiibl. PaboraTh
B IIape, IPYIIIE MIPH BBIIIOJHEHUH NMPAKTUYECKUX 3aaHuil. Haxonute uH@OpMaIuio o
3HAYEHUU CTATUKH B CTPOUTENBCTBE, TEXHUKE, OBITY, 00BsICHEHHE (DOPMBI U pa3MEpPOB
00OBEKTOB MPUPOIbI

OCHOBBI
TUPOMEXAHUKU

(54)

JlaBaTh omnpeneneHue MOHITUIA: HEC)KUMAEMAS KUJIKOCTh, PABHOBECHUE KUJKOCTHU U
rasa, TUJIpoCTaTUIECKOE JaBJieHHUE, TAaMUHAPHOE TE€UCHUE, TYPOYJIEHTHOE TeUCHHUE.
Haxonuts B KOHKPETHOM CUTYAIlMU 3HAYEHHUS JABJICHUS B OKOAIICHCS JKUAKOCTH WU
raze. ®opmymmpoBarth 3akoH Ilackams. [Ipumensars 3akon [lackans niis oObsiICHEHHS
TUAPOCTATHYECKOTO TapajoKca, Il 0ObsICHEHUS MPUHITUIIA JCHCTBUS
TUJIPABIMYECKOTO MPECCA U BBIYUCIICHUS €T0 napaMmeTpoB. PopMyIUpOBaTh 3aKOH
Apxumena. [TpumeHsTh 3ak0H ApXxuMe/a Jijid pelieHus 3aaa4d. PaccuuTeiBaTh
IJIOTHOCTH TEJ MO MX MOBEJICHUIO B KUJIKOCTH. OnpeaensaiTh BO3MOKHOCTD TIJIaBaHUS
tena. CocTaBisATh ypaBHEHHE bepHyIUN U onpeAensTh, HEU3BECTHbIC BEJIMUYHHBI.

MouiekyJisipHasi Gu3HKa U TepMOTUHAMHUKA (36 1)

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU
teopun (MKT)

(74)

JlaBaTh onpeesieHre MOHSITHI: TEIJIOBbIE SIBIICHHS, MAKPOCKOITMYECKUE TElIa,
TEIUIOBOE JBUKEHHE, OPOYHOBCKOE JIBIKEHUE, MU DY3Usi, OTHOCUTEIbHAS
MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHASI Macca, MOJIEKYJIa, Macca




MOJIEKYJIbI, CKOPOCTb JABMKECHUS MOJIEKYJIbL, CPEAHSS KUHETUYECKAsl SJHEPI U
MOJIEKYJIbI, CHJIbI B3aUMOJEHCTBUS MOJIEKYJI, UACAIbHBIN I'a3, MUKPOCKOIIUYECKUE
napaMeTpbl, MAKPOCKOIIMYECKUE ITapaMETPhl, JaBICHHUE ra3a, adCOJIIOTHas
TEMIIEPATYPA, TEIJIOBOE PABHOBECHE.

[lepeuncnaTh MUKPOCKOIIMYECKNE U MAKPOCKOIIMYECKHUE TTapaMEeTPBhI Ta3a.
[lepeuncnars ocHoBHBIE NON0xeHU MKT, mpuBOAUTE TPUMEPBI, PE3YyJIBTATHI
HAOJIO/ICHUI 1 OMHUCHIBATh AKCIIEPUMEHTHI, JJOKA3bIBAIOIINE UX CIIPABEAIUBOCTD.
Pacrio3HaBaTh M ONUCHIBATH SBJICHUS: TEIIOBOE IBHKEHUE, OPOYHOBCKOE JBUKEHUE,
mupPy3us. OOBACHIATH ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTH

a1 dy3un oT TeMIIepaTyphl U arperaTHOro cocTosiHuA BemecTBa. HabmonaTe

T y3uIo B KUAKOCTAX U razax. Mcrnonb30BaTh MoJIydeHHbIE HA YPOKaX XUMHUH
YMEHHs HAaXOUTh 3HAYEHUsI OTHOCUTEIBHONW MOJIEKYJIIPHON MacChl, MOJISIPHOW MaccChl,
KOJIMYECTBA BEIIECTBA, MacChl MOJIEKYJIbI, (POPMYIUPOBATH GUZNUECKUI CMBICIT
IIOCTOSIHHOW ABOTaapo.

OnuceIBaTh METO/IBI ONIPEAEIICHHS Pa3MEPOB MOJIEKYJI, CKOPOCTH MOJIEKYIL.

OnenuBaTh pazMep MoJeKyJibl. OObICHATh OCHOBHBIE CBOMCTBA arperaTHbIX
coctossHui BemiecTBa Ha ocHoBe MKT. OnuceiBate Mojenb «MaeanbHbIi ra3»,
ONPEAEIATh TPAHULBI €€ MPUMEHUMOCTU. COCTaBIISITE OCHOBHOE ypaBHeHUE MKT
MJICAJIbHOIO Ta3a U HaXOUTh, HEM3BECTHBIE BEINYMHBI. COCTABISATh YPAaBHEHUE,
CBSI3BIBAIONIEE JABJICHUE UICAIBHOTO Ta3a CO CPEIHEN KNHETUUYECKOM dHEPTUEN
MOJIEKYJI U HAXOJUTh HEU3BECTHbIC BeNMUMHBIL. ONMUCHIBATh CITOCOOBI K3MEPEHUS
temnepatypbl. CpaBHuBaTh mKansl KensBruna u Llenscus. CocTaBisTe ypaBHEHHE,
CBSA3BIBAIOLIEE A0COTIOTHYIO TEMIIEPATYPy HICATBHOTO Ta3a CO CpeHEN KUHETUYECKOU
DHEPruer MOJIEKYJI U HAXOUTh HEU3BECTHBIE BeIMUMHBI. COCTaBIIATh YPABHEHUE,
CBSI3BIBAIOIIEE JIaBJICHUE UJICATBHOTO Ta3a ¢ a0COIIOTHON TeMIEpaTypoil U HAXOUTh
HEHU3BECTHBIC BEIMUMHBL. M3MepATh TemniepaTypy KUIAKOCTH, Ia3a )KUIKOCTHBIM
tepMoMeTpoM. PaboTath B mape, rpynne npu BHIMOJIHEHUH MPAKTHYECKUX 3aJaHHH.

YpaBHEHHS COCTOSTHUS
WJICATBHOTO rasza

(8 1)

CocTaBisATh ypaBHEHHE COCTOSIHUS UACAIBHOIO ra3a U ypaBHeHUEe MeHieneeBa—
Knanelipona 1 HaX0AUTh, HEU3BECTHBIE BEIMUMHBI. ONHUCHIBATH U30MPOLECCHI B
UJEAIBHOM rase, 0cCOOEHHOCTH n3ompoueccoB. PopMyInpoBaTh ra3oBble 3aKOHBI U




ONPEENATh TPAHUIBI X TPUMEHUMOCTH, COCTABJISATh YPABHEHHUS 11l UX OMUCAHUS U
HAXOJIUTh HEU3BECTHBIC BeIMUUHBI. [IpecTaBiasTh B Bujie rpad kOB U30XOPHBIH,
1300apHbBINA U U30TEpMHUYECKUi Tiporiecchl. OnpenensiTe o rpadukam XapakTep
Ipoliecca U MakponapameTpbl HaealIbHOIo ra3a. MccienoBarb SKCIEPUMEHTAIBEHO
3aBUCUMOCTH MEX]ly MakpornapaMmeTpaMu Ipu u3onpoueccax B raze. Mamepsarsb
TEMIIEPATypy raza KUAKOCTHBIM TepMoMeTpoM. PaboTaTh B mape, rpymnime npu
BBITIOJTHEHUHU MPAKTUYECKUX 3aJaHUM.

[IpuMeHsATh MOZEIIb WCATBHOTO ra3a Jiyisl ONMCAHMS IOBEICHHSI pEeabHBIX I'a30B

Bzaumurlie
MpEBpAILCHUS
JKUJIKOCTH U rasa

(34)

JlaBaThb onpeneneHue NOHIATHI: UCapeHHne, KOHJEHCAlUs, KUTIEHHE, TUHAMUYECKOe
paBHOBECHE, HACBIILICHHBIN ap, HEHACBIIECHHBIN N1ap, KpUTHYECKas TeEMIEparypa,
TEeMIEepaTypa KUIEHUs1, aDCOIIOTHASI BIIAXKHOCTh BO3/yXa, MaplHajbHOE JIaBJICHUE,
OTHOCHUTEJIbHAS BIAXXKHOCTh BO3/1yXa, TOYKa POCHI.

Habmronate siBjeHUs: UcriapeHue, KoHAeHcalus, kunenue. OnuchiBaTh CBOWCTBA
HACBILIEHHOT O Napa. M3MepsATh BIaXXHOCTh BO3AYyXa C IOMOUIBIO IICUXPOMETPA.
OnuceIBaTh yCTPOMCTBO TUTPOMETPA U IcUXpomeTpa. OnpenesaTb OTHOCUTEIBHYIO
BJIQ)KHOCTB 110 IICUXpOMETpHUYecKoi Tadmuue. HaxoauTs aOCOMOTHYIO BIaKHOCTb
BO3/yXa, MapLHUaAJIbHOE aBJIEHUE, OTHOCUTENIBHYIO BIAKHOCTh BO3/1yXa, TOUKY POCHI.
Haxonute nHopmManuio o BIMSHUM BIAKHOCTH BO3yXa Ha MPOLIECCHI
KU3HEIEATEIIbHOCTH YEJIOBEKA.

Kunkoctu

(3 9)

[TepeuncnsaTh CBOMCTBA KUJIKOCTH U OOBACHSIThH UX C TIOMOIIBIO MOJIEIN CTPOCHHUS
JKUJIKOCTH, co3naHHou Ha ocHoBe MKT. JlaBate onpeneneHne NOHATHI: CUJIbI
MOBEPXHOCTHOTO HATSHKEHUS, KOA(PGUIIUEHT MTOBEPXHOCTHOTO HATSKEHUS,
MOBEPXHOCTHAs dHEprusi. Bocnpons3BoauTh TpUMEphI NPOSBICHUS JEUCTBUS CUJTIBI
MMOBEPXHOCTHOTO HATsHKEHUS. HaX0IUTh CUITY TIOBEPXHOCTHOTO HATSHKEHUS,

K02 (PUITMEHT MOBEPXHOCTHOTO HATSXKEHUS, TOBEPXHOCTHYIO IHEPTHUIO JKUJIKOCTH.
Paznmuuate cMaumBamue U HECMavyNBAIOIINE IOBEPXHOCTD KUAKOCTH. OOBACHSTH
MPUYHUHY ABUKEHUS )KUIKOCTH 10 KaMWUIPHBIM TpyOkam. PaccunThiBaTh BHICOTY
MOAHATHUS (OMYCKAaHUs) KUIKOCTU M0 Kanwuisipy. Haxoauts uHbOpMaIuio o
MPOSIBJICHUM JIEUCTBUS CUJIBI TOBEPXHOCTHOTO HATSKEHUS € YKUBOW U HEXKUBOM
PUPOJIE, HA MPOU3BOJICTBE.




TBepaple Tena

(2 4)

JlaBaTh ompenenaeHne MOHIATHI: KPUCTAINIMYECKOE TEJI0, aMOp(HOE Teo,
anu3otponus. [lepeuncnsarTs cBONCTBA TBEPIABIX TN U OOBSICHATH UX C TOMOLIBIO
MOJIETH CTPOEHUs. J[eMOHCTpUPOBATh OCOOEHHOCTH CTPOCHHUSI KPUCTAINIMYECKUX U
aMOp(HBIX TBEPJIBIX TeJl, UCTIOIB3YsI 00bEMHBIE MOJIEIN KpUCTAILIOB. [IprBOIUTH
IIPUMEPBHI IIPOLIECCOB, MOATBEPKIAONINX CXOACTBA U PA3JINYNsI CBOMCTB
KPUCTAIUTMYECKUX U aMOP(HBIX TBEpABIX Ted. HaxoauTh cBeeHus: 0 CBONCTBAX U
IPUMEHEHUU aMOp(HBIX MaTepUaoB.

OCHOBBI
TEPMOJIMHAMUKHA

(13 9)

JlaBaTh omnpeneeHue MOHITUI: TEPMOANHAMUYECKAs CUCTEMA, U30JIMPOBAHHAS
TEPMOJMHAMHUYECKAsI CHCTEMA, COCTOSIHUE PABHOBECHS, TEPMOJIMHAMUYECKUH MTPOLECC,
BHYTPEHHSSI SHEPTHS, BHYTPEHHSSI SHEPTUS UJI€ATIbHOTO ra3a, TEIJI0EMKOCTb,
KOJIMYECTBO TEIJIOTHI, YAECIbHASA TEIUIOTA TUIABJICHUS, YACIbHASA TEILIOTA
napooOpa3oBaHus, yAeIbHas TEIIOTA CTOPAaHUs TOILIMBA, pab0oTa B TEPMOIUHAMHUKE,
aauabaTHBIN Tpoliecc, 0OpaTUMBIH TIPoIIecC, HEOOPATUMBIN MPOIIeCcC, HarpeBaTeb,
XOJIOAWIBHUK, pabodee TeNo, TerIoBoi Asurareinb, KT

TETIJIOBOTO JIBUTATEIIS

XapakTepu30BaTh COCTOSIHUE TEPMOANHAMUYECKON CUCTEMBI U MPOLIECCH U3MEHECHUS
cocTostHusA. ONMUCHIBATh CIIOCOOBI U3MEHEHUSI BHYTPEHHEU SHEPTUU NP COBEPIICHUU
MEXaHM4YeCKOM paboThl U mpu Temionepenade. CocTaBisIiTh ypaBHEHHE TEIJIOBOTO
OaylaHca ¥ HaXOJIUTh HEU3BECTHHIE BEJIMUMHBI. Pacmo3HaBaTh (ha30BbIe MEPEXOIbI
MEePBOI0 poja U COCTABJISATh YpaBHEHUS 11l (a30BBIX MEPEX0/I0B U HAXOIUTh
HEU3BECTHbBIC BEIMYMHBL. HaxonuTh 3HaUEHNSI BHYTPEHHEN SHEPTUM UACATBHOTO Ta3a,
M3MEHEHHE BHYTPEHHEH SHEPIUH UACATBHOTO ra3a, paboThl UICAIbHOTO Ta3a, PabOoThI
HaJ UJCATbHBIM T'a30M, KOJIMYECTBA TEIJIOTHI.

HaxoauTe 3HaUeHUE pabOTHI UACaTIBLHOTO T'a3a 1Mo rpaduKy 3aBUCUMOCTH

JaBJICHHS OT 00beMa Ipu n300apHOM Tporiecce. ONMUCHIBaTh TEOMETPHUICCKUM CMBICIT
paboOThI M HAXOAUTH €€ 3HAYCHHE 10 TpadUKy 3aBUCUMOCTHU JABJICHUS UACATHHOTO ra3a
oT 00béMa. DOpMyYITUPOBATH MEPBHIN 3aKOH TepMOAMHAMHUKU. COCTaBISATh ypaBHEHHUE,
OIHCHIBAIOIIIECE MTEPBBIA 3aKOH TEPMOJIMHAMUKN U HAXOJUTh HEU3BECTHHIC BEJIMUYUHBI.
Paznuyate oOpatumbie 1 HeoOpaTUMBbIe Tporiecchl. [loaTBepxaars npumepamMu
HEOOPATUMOCTh TEIJIOBBIX MpoIieccoB. DopMyIHpoBaTh BTOPOM 3aKOH




TEPMOJUHAMUKHU, TPAHUIIBI TIPUMEHUMOCTH, OOBSICHATH €TI0 CTATUCTUYECKUM XapaKTep.
[IpuBOAUTH MPUMEPHI TEIJIOBBIX JBUTATENECH, BHIJICIATH B IPUMEPaX OCHOBHBIE YaCTH
JIBUTATEJICH, ONUCHIBATh NPUHUMN ACHCTBUA. Boruucnars 3Hauenus K111 TerioBoro
neuratens. Haxoauts 3nauenus KI1J] TermoBoro nBuratens, paboTaromero mo
uukiy Kapno

Y4acTBOBaTh B JUCKYCCUU O MPOOIEMax SHEPTETHUKN U OXpaHE OKPYKAIOIIEH CPebl,
BECTHU JIUAJIOT, OTKPBITO BBIPAXKATh U OTCTAUBATHh CBOKO TOUKY 3PECHUS.

OcHoBBI JIeKTpOoAUHAMUKH (40 1)

DJIEKTpOCTaTUKA

(16 )

JlaBaTh onpeneseHue MOHATUI: AIEKTPUYECKUN 3apsAl, JIEMEHTAPHBIN MIEKTPUYECKUN
3apsij, TOUCYHBIN IIEKTPUUECKUI 3aps]l, CBOOOIHBIHI

AIEKTPUYECKUH 3apsll, JIEKTPUUECKOE M0JI€, HANIPSIKEHHOCTh 3JIEKTPUYECKOIO MOJIs,
JIMHUU HAIPSDKEHHOCTH JIEKTPUYECKOTO MOJIsA, OJHOPOJHOE MIEKTPUYECKOE T10JIE,
IIOTEHLIAAJI IJIEKTPUYECKOT0 T10JIs1, Pa3HOCTh ITOTEHIIUAIIOB, YHEPT U MIEKTPUYECKOTO
I10J151, KBUNIOTEHIMAJIbHAsL [IOBEPXHOCTD, DJIEKTPOCTATUYECKAasl NMHIYKIUA,
MOJISIPU3ALMS TUIEKTPUKOB, TUDJICKTPUUECKasl IPOHUIIAEMOCTh BEILIECTBA,
AJIEKTPOEMKOCTD, KOHJIEHCATOP.

HaOnronars pa3nuunbie ciocoObl diekTpu3anuu Tesl. OOBIACHATH SIBJICHUE
AJIEKTPU3ALMUA HA OCHOBE 3HAHUH O CTPOEHUHU BelecTBa. ONUChIBATh B3aUMOJCHCTBUE
3apspKEHHBIX Tell. ONUChIBaTh TPUHLMAIL JEUCTBUS dIEKTpoMeTpa. POopMyIMpOBaThH
3aKOH COXPAaHEHUS INEKTPUUECKOro 3apana. COCTaBIsATh YpaBHEHHUE, BRIPAXKAIOILEE
3aKOH COXPAaHEHMS IEKTPUYECKOTO 3apsA1a U ONIPEACIISATh HEU3BECTHBIC BEIIMYHHBI.
dopMmysnpoBaTh 3ak0H KyiioHa, yciaoBus ero npuMeHUMOCTH. COCTaBIIATh YypaBHEHUE,
BbIpaxkarolee 3akoH KyiioHa, u onpenensaTe HeU3BECTHbIE BEITMYUHBL. BBIUUCIIATE
3HA4YECHUE HAIIPSHYKEHHOCTH I10JI1 TOYEYHOT'O MIEKTPUYECKOTO 3apsiaa.

OnpenensaTs HallpaBJIEHUE BEKTOPA HANPSHKEHHOCTH. DPOpMyIMpOBATh TPUHIUI
CYIIEpPIIO3ULIMH IEKTPUUECKUX nojei. OnpenensTe HapaBICHUE U 3HAUCHHUE
PE3YIABTUPYIOIIEH HAIPSIKEHHOCTH AJIEKTPUYECKOTO TOJISI CUCTEMBI TOUEUHBIX
3apsa0B. [lepeuncnaTs CBOMCTBA JIMHUM HANIPSKEHHOCTH DJIEKTPUUECKOTO TIOJIS.
N300paxkaTh 3MEKTPUUYECKOE MOJI€ C TOMOUIBIO JUHUN HAPSHKEHHOCTH.

Pacno3naBaTh 1 1300pa)kaTh JMHUHM HANPSX)KEHHOCTH TOYEYHOTO 3apsijia, CUCTEMBbI




TOYEYHBIX 3apsJI0B, 3apsPKEHHON MII0CKOCTH, IBYX (HECKOJIBKHMX) MapajlieIbHbIX
IUIOCKOCTEM, 11apa, cepbl, IUINHAPA; OJHOPOIHOTO U HEOTHOPOJIHOTO
IEKTPUYECKUX Iosei. ONpenensaTs N0 JUHUAM HAIIPSKEHHOCTH JIEKTPUIECKOTO
I10JI 3HAKU U XapaKTep pacIpenesICHus 3apsI0B.

OnuceIBaTh NOBEAEHUE MPOBOAHUKOB U AUSJIEKTPUKOB B 3JIEKTPOCTATUYECKOM I10JIE Ha
OCHOB€ 3HaHUH O CTPOCHUH BEILECTBA.

TeopeTndeckn npeacka3blBaTh HA OCHOBAHWH 3HAHWM O CTPOCHUU BEILIECTBA
MOBEJEHUE POBOJHUKOB U AUIJIEKTPUKOB B 3JIEKTpUYECKOM Mosie. CoCTaBIATh
PABEHCTBA, CBA3BIBAKOIINE HANPSHKEHHOCTD DJIEKTPUYECKOTO MOJIS B TUDIIEKTPUKE C
HaIPSKEHHOCTBIO BHEITHETO AJIEKTPUYECKOTO TTOJISI; HAXOAUTh, HCIIOJIb3YS
COCTaBJICHHOE YPABHEHUE, HEU3BECTHBIC BEJIUYUHBI.

OnuceIBaTh NPUHIMI IEUCTBUS 3JIEKTPOCTATUYECKON 3aMThl. OnpenensaTh
IIOTEHLAAJI AJIEKTPOCTATUYECKOT0 I0JIs B JAHHOM TOUYKE ITI0JIsI OTHOI'O U HECKOJIBKUX
TOYECYHBIX IIECKTPUUYECKUX 3aPAL0B, IOTCHIUAIBHYIO SJHEPTUIO JJIEKTPUYECKOTO 3apsaaa
U CUCTEMBI DJIEKTPUUECKUX 3apsi10B, Pa3HOCTh OTEHIIMAIOB, paboTy
AIIEKTPOCTATUYECKOTO I10JIs1, HAIIPSIKEHUE B KOHKPETHBIX CUTYALUsX.

CocTaBisaTh ypaBHEHHUS], CBA3BIBAIOIINE HANIPSIKEHHOCTD AJIEKTPUYECKOTO TTOJIS C
PA3HOCTBIO MOTEHIMAJIOB M BBIYUCIISITH HEU3BECTHBIEC BEIIMUNHBI.

N300paxkaTh 3KBUIIOTEHIIMATIbHBIE TOBEPXHOCTH JIEKTPUUYECKOTO MOJIS.
Bocnpon3BoanuTe SKBUITOTEHIHAIBHBIE IIOBEPXHOCTH IOJIS1 TOUEYHOTO 3apsaa,
CUCTEMBbI TOYEUHBIX 3aps/I0B, 3apSXKEHHOM TNIOCKOCTHU, ABYX (HECKOIbKHUX )
HapajuIeIbHBIX TUNIOCKOCTEH, 11apa, cheppl, MMIMHIPA; OAHOPOJHOIO U HEOJHOPOIHOTO
ANEKTpUUECKUX 1Moael. OOBACHITh YCTPOMCTBO U MPUHIUI AEUCTBUS, TPAKTUUECKOE
3Ha4YEeHUE KOHJEHCATOPOB.

BpIunciaTs 3Ha4€HUs DJIEKTPOEMKOCTH IIIIOCKOI0 KOHAEHCATOPA, 3apsaia
KOH/ICHCATOpa, HANpsHKEHUS Ha 0OKJIaKax KOHJIEHCATOpa, MapaMeTPOB MIIOCKOTO
KOHJIEHCATOPa, YHEPTUH IEKTPUYECKOIO MOJIS 3aPsKEHHOTO KOHIEHCATOPA B
KOHKPETHBIX CUTyalusiX. PaccunThiBaTh 0011y10 €MKOCTh CHUCTEMBI KOHIEHCATOPOB.

3aKOoHBI
HOCTOSSHHOTO TOKA

(14 q)

JlaBaThb omnpeneeHue MOHITUI: SJICKTPUUECKUM TOK, CUJIa TOKA, BOJIbT-aMIIEpHAs
XapaKTEPUCTHUKA, SJIEKTPUUECKOE COMTPOTUBIICHUE, CTOPOHHUE CUJIBI,




AIIEKTPOJABIKYINAs CUiIa. [IlepednciaTh yCIOBHs CYIIECTBOBAHUS HIEKTPUIECKOTO
TOKa. BOCIIpOU3BOAUTD SIBJICHUE DIIEKTPUYECKOTO TOKA, AEUCTBUS AIEKTPUIECKOTO
TOKa B IIPOBOJIHUKE, OOBSACHATh MEXAHU3M SIBJICHUN HA OCHOBAaHUM 3HAHUM O CTPOECHUU
BelecTsa. [lonp3oBaTecsa aMrepMeTpoM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATh
0COOCHHOCTH U3MEPEHUsI KOHKPETHBIM MPUOOPOM U TIPABHIIA TIOIKIIOYCHHS B
ANIEKTPUYECKYIO LieNb. VcciienoBaTh SKCIIEPUMEHTAIBbHO 3aBUCUMOCTD CUJIbI TOKA B
IIPOBOJIHUKE OT HAIPSDKEHUS U OT COMPOTUBIIEHUS TPOBOJHUKA. POPMYIUPOBATH
3akoH OMa J1J1s1 ydacTKa LEeH, YCIOBHS €ro NpuMeHUMOCTH. COCTaBIIATh YpaBHEHUE,
onuchIBaroIIee 3akoH OMa U1l y4acTKa ey U BBIYUCIATh HEU3BECTHBIE BEJIMYMHBI.
PaccuuThiBaTh 00LIEE COMMPOTUBIEHUE YUACTKa LEMU IPU NOCIEA0BATEIBHOM U
HapaJyIeIbHOM COEIUHEHUHU IPOBOJHUKOB, TP CMELIAHHOM COEAMHEHUU
IIPOBOJIHUKOB. BBINTONHATE pacueTsl CHII TOKOB U HAIIPSDKEHHUM B Pa3JIMYHBIX
IEKTPUYECKUX LIETISIX.

dopmyarpoBaTh U UCTIONB30BaTh 3aK0oH /[xoyns—IJlenna. Onpenensats padoTy u
MOIIIHOCTB IEKTPUYECKOr0 TOKA, KOJIMYECTBO TEIUIOTHI, BBIACIIAIOIICICS B
IIPOBOJTHUKE C TOKOM.

®opmynupoBaTh 3akoH OMa JiJ1s1 TOJIHOM 1ENH, YCIOBHS €r0 IPUMEHUMOCTH.
CocTaBnsiTh ypaBHEHHE, BbIpaxaroliee 3akoH OMa Jj1sl OJTHOM LIeNu Y HAaXOJUTh
HEWU3BECTHBIC BENMUMHBL. M3MepsaTs 3HaueHne D/1C, HanpsKeHus, CUJIbl TOKA Ha
y4acTKe LEIH ¢ TOMOLIbIO BOJIBTMETPA, amnepmerpa. CoOroaaTe npaBuiia TEXHUKH
0e30macHOCTH Mpu paboTe ¢ UICTOYHUKAaMU ToKa. PaboTaTs B mape, rpynme u
BBITIOJIHEHUH MPAKTUYECKHUX 3a/IaHUM.

Haxonuth nH(pOpMauio o CBA3M 3JIEKTPOMArHUTHOIO B3aUMOCHCTBUS C
XUMHUYECKUMHU PEAKIUAMHI U OMOJIOTUYECKUMHU MpOoLieccaMi, 00 UCTIOIb30BaHUU
NIEKTPUYECKUX SIBJICHHUH )KUBBIMUA OpPraHU3MaMH.

DIIEKTPUYECKUMN TOK (10 9) JlaBaTh ornpeneeHue MOHITUNA: HOCUTEIN AJIEKTPUUYECKOTO 3apsiia, POBOJAUMOCTb,
B Pa3JIMYHBIX Cpeaax CBEPXIPOBONMOCTh, COOCTBEHHAs! TPOBOJUMOCTh, IIPUMECHAS POBOIUMOCTb,
AIIEKTPOHHAS MPOBOJUMOCTD, JbIPOYHAS MPOBOJUMOCTD, P-TI-NIEPEXO/I, BAKYYM,
TEPMOAJIEKTPOHHAS SMUCCHS, TA30BbIN Pa3psil, CAMOCTOATEIIbHBIN pa3psij,
HECAMOCTOSITEJIbHBIN pa3psiji, 3JEKTPOJIU3, PEKOMOMHAIMS, MOHU3AIUS, T1a3Ma.




Pacnio3HaBaTh ¥ ONUCHIBATH SIBJICHUS IPOXO0XKIECHUS MIEKTPUUECKOTO TOKA Yepe3
IIPOBOJHUKH, ITOJIYIPOBOJIHUKH, BAKYYM, 3JIEKTPOJIUTHI, ra3bl.

XapakTepu30BaTh AEKTPUUECKUI TOK B CpeJie: Ha3bIBaTh HOCUTEINHN 3aps0B,
MEXaHU3M UX 00pa30BaHMUsl, XapaKTEP JBHKECHHUS 3aps/I0B B SJIEKTPUUECKOM IOJIE U B
€ro OTCYTCTBUH, 3aBUCUMOCTb CHJIBI TOKA OT HaNpPsKEHUSI, 3aBUCUMOCTD CHJIbI TOKA
OT BHELIHUX yCJIOBUM.

Teopernuecku NpeACcKa3blBaTh HA OCHOBAHUY 3HAHHUM O CTPOEHUH BELIECTBA XapaKTep
HOCHTEJIEH 3aps/I0B B Pa3IMYHbIX CPEaX, 3aBUCUMOCTb COIPOTUBIIEHUS TPOBOIHUKOB,
MOJIYIPOBOJHUKOB U AJIEKTPOJIUTOB OT TEMIIEPATYPHI.

[lepeunciiaATh OCHOBHBIE MOJIOKEHUS TEOPHH SJIEKTPOHHOU MPOBOJIMMOCTH METAIIIOB.
BbIYuCIsITh 3HaYEHUS CPEHEN CKOPOCTH YIOPSI0YEHHOTO IBHKECHHUS

AJIEKTPOHOB B METAJUIE IO IEUCTBUEM IIEKTPUUYECKOTO MoJist. OnpenensiTh
COIPOTHUBJIEHUE METANINYECKOTO IIPOBOJHUKA IIPU JaHHOW TeMriepatype. lIpuBoanuts
IIPUMEPBI CBEPXIPOBOAHUKOB, IPUMEHEHHS CBEPXIIPOBOIUMOCTH. Y TOUHATH I'PAHUIIBI
IPUMEHUMOCTH 3aKOHa OMa B CBSI3U C CYIIECTBOBAHUEM SIBJICHUS
CBEPXIPOBOAUMOCTH. IIepeunciiiTe OCHOBHBIE MTOJIOKEHUS TEOPUH dJIEKTPOHHO-
JIBIPOYHON MTPOBOJMMOCTH TOJTYIPOBOJHUKOB

[IpuBOAUTH MPUMEPHI YUCTHIX MOIYITPOBOJHUKOB, TOJTYITPOBOIHUKOB

C JIOHOPHBIMHU U aKUENTOPHBIMU MPUMECAMU. DKCIIEPUMEHTAIBHO UCCIIEI0BATh
3aBUCUMOCTb COIPOTHUBIICHUSI MOJTYTPOBOJHUKOB OT TEMIIEPATYPhl U OCBEILIEHHOCTH.
OOBICHATH TEOPHUIO MPOBOAUMOCTU p—Ii-niepexoaa. [lepeuncnsrsb

OCHOBHBIE CBOMCTBA p-n-niepexoja. [ [puMeHsTh TEOpHI0 MPOBOAUMOCTH K OITUCAHUIO
paboThl 1MoAa u TpaHzucropa. [IpuBoIUTE TpUMEPHI UCIIOJIb30BaAHUS
MOJTyTIPOBOJHUKOBBIX IPUOOPOB. [lepeuncnsiTe yCcaoBUsl CylIeCTBOBAHUS
ANEKTPUYECKOr0 TOKA B BakyyMme. [I[puMEHsTh 3HaHUS O CTPOEHUU BELIECTBA IS
ONMCAHMS SIBJIEHUS TEPMOIJIEKTPOHHON AMUCCUU. ONUCHIBATh TPUHIIUI IEUCTBUS
BaKyyMHOTI'O JTMOJIa, 3JIEKTPOHHO-Ty4eBOM TpyOku. [IpuBoauTh npumepsl
WCITOJIb30BAHUS BAKyYMHBIX MPUOOPOB. OOBSICHATH MEXaHU3M 00pa30BaHUs
cBOOO/IHBIX 3apsAI0B B paCTBOpaX U pacijiaBax MeKTPoIuToB. ONuChIBaTh
3aBUCUMOCTH CONPOTHUBIICHHSI SJIEKTPOJIIUTOB OT Temneparypsl. TeopeTniuecku




IPEJICKa3bIBATh HA OCHOBAHUM 3HAHUM O CTPOCHUU BEILECTBA XOJ1 ITpoLecca
aneKkTposin3a. [IpuBoauTh MpuMeEpPHI U BOCIIPOU3BOAUTE (PU3NYECKUE IKCIIEPUMEHTHI,
MOJITBEP K JAIOLIUE BBIJICICHUE Ha 3JIEKTPOJaxX BELIECTBA IIPU MPOXOKICHUU
IIEKTPUYECKOTO TOKA YEPE3 MIEKTPOJINT.

Y TOUHATH rpaHUIbl IPUMEHUMOCTH 3aKOHa OMa 1Sl ONIMCAHMS IPOXOKIACHUS
AIEKTPUYECKOr0 TOKA YEPE3 ANEKTPOIUTHL. [IprUMEHATh 3HaHHS O CTPOCHHUH BEILIECTBA
JUISL OIIMCAHMSI SIBJIEHUS IEKTposn3a. COCTaBIISITh ypaBHEHHE, ONIMCHIBAIOLIEE 3aKOH
anekTpoau3a Papajiest 1 HAXOAUTh HEU3BECTHBIE BEIUYUHBI. [[pUBOIUTE TpUMEpHI
VICIIOJIb30BaHUS DIIEKTPOJIN3A.

OOBICHATH MEXaHU3M 00pa30BaHUsl CBOOOJHBIX 3apsAa0B B ra3ax. [[puMeHsaTh 3HaHUA O
CTPOEHUH BEILECTBA JUIsl ONUCAHUS SIBJICHUM CAMOCTOSATEIBHOTO U
HECaMOCTOSITEJIBHOTO pa3psAaoB. Pacrio3HaBaTh, IPUBOAUTH IPUMEPBI, IEPEUHUCIIATH
YCIJIOBHSI BOSHUKHOBEHMS CAMOCTOSITEIILHOTO M HECAMOCTOSATEIBHOTO Ta30BBIX
pa3psa0B, Pa3INYHBIX TUIIOB T'a30BBIX pa3psaoB. [IpuBOAUTE IpUMEPHI UCIIOJIB30BAHUS
ra3oBbIX pa3psaaoB. [lepeuncisiTe OCHOBHBIE CBOMCTBA M NPUMEHEHHUE TUIA3MBI.

IToBTOpenue (25 4)

TemaTnuyeckoe IJIAHMPOBAHME
yrayOJeHHBIN YPOBEHb — 5 U B HEJIEIIO
11 knacc (170 q)

Tematnueckoe
TUIAHUPOBAHUE

Kon-Bo uyacos,
OTBEJCHHOE Ha
M3y4CHUE
paszaena, TEMbI

OcHOBHBIC BUABI ACATCIIPHOCTH YUaIllUXCA

OCHOBBI YIEKTPOAMHAMUKH (TIpoaoskeHne) (18 1)

MaruauTtHOE moJjie

(9 1)

JlaBath omnpeeneHus MOHITUN: MATHUTHOE T0JIe, MHAYKIIUS MarHUTHOTO TI0JIA,
BUXPEBOE 1oJie, cuia Amrmepa, cuia Jlopenna, heppoMarHeTik, JOMEH, TeMIiepaTypa




Kropu, MarHuTHast npOHUIIAEMOCTD BelIeCTBA. J{aBaTh ONpeneIeHUE €MHULIBI
MarHuTHoro noJs. [lepeuncnsaTb OCHOBHbIE CBOMCTBA MATHUTHOTO TOJISL.

N300pakaTh MarHUTHBIE JIMHUU MTOCTOSTHHOTO MarHUTa, IPsIMOTo MPOBOAHUKA C
TOKOM, KaTyIIKU ¢ TOkoM. Habmonats B3auMoAeiiCTBHE KaTYIIIKA C TOKOM M MarHuTa,
MarHUTHOM CTPENIKU U MPOBOJIHUKA C TOKOM. DOpMyNMpOBaTh 3aKOH AMIiepa,
TpaHUIbl €ro IPUMEHUMOCTH. OnpeAesITh HAlIPABICHUE JIMHUI UHAYKIIUH
MarHUTHOTO TIOJISI ¢ TIOMOIIIBIO MpaBujia OypaBUyrKa, HAIIPaBJICHUE BEKTOPOB CHIIBI
Awmriepa u cuiibl JIOpeHIa ¢ TOMOIIBIO TTpaBuia JEBOU pyKH. [IpuMeHsATh 3aK0H
Awmmnepa u GopMyITy JJisl BRIYUCICHUS CUJIbI JIopeHIa Tpu pelieHru 3a1ay.
[TepeuncnaTh TUIBI BEIIECTB 110 MAarHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOMCTBA Jua-,
napa- u peppomarnetTukoB. MccnenoBaTh MarHUTHbIE CBOMCTBA TEJ, U3TOTOBICHHBIX
U3 pa3HbIX MaTepuasoB. PaboTaTe B mape npu BHITIOJIHEHUH NMPAKTUYECKUX 3a/IaHUi, B
nape U rpyIe npu pemieHuu 3aaad. OObICHATh MPUHIIUI JEHCTBUA
AIEKTPOU3IMEPUTENILHBIX MPUOOPOB, TPOMKOTOBOPUTEIS U AJIEKTPOIBUTATEIIS.
Haxonuts nundopmarnuto o Bkiiaae Amiepa, JIopeHiia B u3ydeHre MarHuTHOTO TOJI,
pycckoro ¢usnka CToJaeToBa B UCCIIEIOBAHUE MAarHUTHBIX CBONCTB
(dbeppoMarHeTUKOB, 0 IPUMEHEHUH 3aK0HA AMIIepa, MPAKTUIECKOM UCTIOIb30BAHUU
JEeUCTBUSI MATHUTHOTO TOJISL HA JIBMOXKYIIIUUCS 3aps/l, YCKOPUTEISAX dJIEMEHTapHBIX
YacCTHIl, O BKJIQJIE POCCUMCKUX YUYEHBIX B CO3JaHUE YCKOPUTEIEH 3JIEMEHTAPHBIX
yacTull, B ToM uuciie B O0benunenHom Uucruryre SAnepusix NUccnenoranuii B JlyOHe
U Ha aapoHoM koJutaiiepe B LlepHe; 00 ucnosib3oBaHUM PEPPOMATHETUKOB, O
MArHUTHOM I10JI€ 3€MJIH.

DJIeKTpOMarHuTHas
WHTYKIIHS

(9 1)

JlaBath omnpeneneHns MOHATHM: IBJICHUE SJICKTPOMAarHUTHOM UHIYKIIUH,

MarHuTHBIN 1OTOK, J/]C MHAYKIIUHU, UHAYKTUBHOCTh, CAMOUHTYKIIHS,

OJIC camounykiuu. HabmrongaTs sSiBICHUE 3JIEKTPOMArHUTHOM UHTYKIIUH,
MOKa3bIBaTh MPUYNHHO-CJICACTBEHHBIC CBS3M NPH HAOIIOACHUN siBieHus. HaGmonarh
Y aHAIM3UPOBATH SKCIIEPUMEHTHI, IEMOHCTPUPYIOIIHE TPaBuiIo JIeHna.
dopMynupoBaTh NpaBwIo JIeHNa, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIWH, TPAHULIBI €70
MPUMEHUMOCTH. McciienoBaTh SIBICHHUE JIEKTPOMAarHuTHOM UHAYKIMUU. [lepeunciisite
YCJIOBUSI, TPU KOTOPBIX BOBHUKAET MHAYKIIMOHHBIN TOK B 3aMKHYTOM KOHTYpE,




’Kene3Horo karymke. OnpenessiTe poib cepedHnKa B KaTymike. M3o0paxars
rpaduuecKy BHEIIHEE U MHAYKIIMOHHOE MarHuTHbIE 1oJist. OnpenessTh HalpaBieHe
MHIYKIIHOHHOTO TOKa. OOBSCHATh BOSHUKHOBEHHE BUXPEBOTO AIIEKTPUUYECKOTO OIS
AIIEKTPOMArHUTHOTO TOJIsI. OMUCHIBATH Mpotiecc BosHuKHOBeHUs D J1C MHIyKIMH €
JBIDKYIIUXCS IPOBOTHUKAX. [IpeacTaBisITh MPUHIUT IEHCTBHS DJIEKTPOTeHEPaToOpa 1
AJIEKTPOAUHAMUYECKOTO MUKPO(OHA.

[epeuncnsaTh MPUMEPHI UCIIOIB30BAHUS SIBIICHUS SJICKTPOMATHUTHOW WHAYKITUH.
Habmronate siBJIeHHE CAaMOMHTYKIIHH, TTOKAa3bIBATh IPUYUHHO-CIICJICTBECHHBIC CBS3U
npu HaOJrOICHUY siBIIeHUS. DOPMYIHPOBATH 3aKOH CAMOMHTYKIIHU, TPAHUIIBI €T0
npUMEHUMOCTH. [IpOBOIUTH aHATOTHIO MEXTy CAMOUHAYKIIUEH U HHEPTHOCTBIO.
OnpenensiTh 3aBUCUMOCTb UHAYKTUBHOCTH KaTYIIKU OT €€ JUTMHBI U TUIOIIAIH
BUTKOB. HaxoauTe 3Hauenus: MmarHutHoro noroka, IJC naaykuuu, /1C unayKmu
€ IBIKYIIUXCS MPpoBoAHUKAX, DJIC caMOMHAYKIINH, HHAYKTUBHOCTB, SHEPTHIO
MarHuTHoro nosst. Haxonuts nHOpMAaIio 06 UCTOPUH OTKPBITHS SBJICHUS
AIIEKTPOMArHUTHON MHYKIIMH, O BKJIAJIe B H3yUEHHE SIBICHUS pycckoro (usuka J. X.
Jlenua, 60opr0e ¢ MPOSBICHUSIMH IMEKTPOMArHUTHON MHIIYKIIMH U 00 ee
UCIIOJIb30BAHUM B TIPOMBITIICHHOCTH.

KoJie0anusi u BoJIHbI (42 1)

MexaHuyeckue
KOJIe0aHms

(7 9)

JlaBath omnpeneneHus MOHITUHN: KojieOaHusl, koyiebaTelbHasi CHCTeMa, MEXaHUYECKUE
KoJieOaHusl, TapMOHUYECKHE KOoeOaHus1, CBOOOHbIC KOJICOAHMS, 3aTyXalOIIHE
KoJieOaHus, BRIHYKJICHHBIC KOJIeOaHUsI, pe30HAHC, CMEIIIEHHUE, aMILTUTY/1a, TIepHoI,
yacToTa, CoOOCTBEHHas JacToTa, (ha3a. [lepeuncisars yciaoBUsS BOSHUKHOBEHHS
kosne6anuii. [I[puBoANTH MpUMeEpHI KOJIeOaTETbHBIX CUCTEM.

OnuceIBaTh MOACIH: TIPYKUHHBIA MasTHUK, MAaTEMAaTHUCCKUI MasITHUK.
ITepeuncnarh BB KOJIEOATEIBHOTO ABMKEHUS, MX cBoMcTBA. Habmomarh,
rapMOHUYECKHE KoJieOaHus, CBOOOHBIC KOJIeOaHMs, 3aTyXaloIIne KojieOaHus,
BBIHY>KJIEHHBIE KOJIeOaHus, pe3oHaHC. [lepeuncisaTe cnocoObl MOTy4YeHus CBOOOTHBIX
Y BBIHY)KJIEHHBIX MEXaHUYCCKUX KOJICOaHUH.

CocTaBisaTh ypaBHEHHE MEXaHUYECKUX KOJIEOaHMM, 3alUChIBaTh €ro pelIeHue.
Onpenenars M0 ypaBHEHHIO K0J1€0aTeIbHOTO ABMKEHUS TapaMeTphbl KOJeOaHusl.




[IpencTaBisTh 3aBUCUMOCTD CMEIIEHUS, CKOPOCTH U YCKOPEHUS OT BpEMEHH IIPU
KOJICOAHUSAX MAaTEMATUYECKOTO U MPYKHUHHOTO MasgTHUKA IpaUUECcKu, ONpPeAeIsaTh
1o rpaduKy XapaKTEPUCTHKH: aMIUIUTY Ty, IEpruoJl ¥ yacToTy. M300paxars
rpaduyecKku 3aBUCUMOCTh AMILTUTY/IbI BEIHYXJACHHBIX KOJI€OaHUN OT YaCTOTHI
BBIHYK/IAI0IIEH CHIIbI. AHAJIU3UPOBATh U3MEHEHUE JAHHOTO TpaduKka Mpu N3MEHEHUN
TpeHus e cucteme. HaxoauTs 3HaueHus nepruoa kojaeObaHuii MaTeMaTHueCcKoro 1
MPYXKUHHOTO MasiTHUKA, SJHEPTUH MassTHUKA. OOBACHATH IPEBPALICHHS SHEPTUU TIPU
KoJIe0aHUsAX MaTeMaTHYECKOr0 MassTHUKA U Tpy3a Ha npyxuHe. McciaenoBath
3aBHCHMOCTH Mepro/ia KOIeOaHUil MaTeMaTHIeCKOT0 MasgTHUKA OT €T0 JUTMHBI, MaCChI
Y aMILUTUTY/IbI KOJIEOaHUH.

HccnenoBaTh 3aBUCUMOCTD IEpHOa KoJeOaHU Ipy3a Ha MPYKUHE OT €r0 Macchl U
KECTKOCTHU NPYKUHBI. PaboTaTh B ape v rpynie npu peueHuy 3a/1a4 U BHIIOJTHEHUH
OPAKTHYECKUX 3aJaHUM.

DJIeKTPOMarHUTHBIC
KOJIeOaHus

(16 )

DneKTpoMarHuTHbIC Kojebanus. JlaBaTh onpeneneHust MOHSITHI:
AJIEKTPOMATHUTHBIE KOJIeOaHus1, KoieOaTeIbHbIN KOHTYP, CBOOOIHBIC
AIIEKTPOMArHUTHBIC KOJIeOaHusl, aBTOKOJIeOaHus1, aBTOKoJIeOaTeIbHAas CUCTEMA,
BBIHYKJICHHBIC 3JIEKTPOMArHUTHBIC KOJICOaHMsI, IEPEMEHHBIN dJIEKTPUUECKHUHA TOK,
AKTHUBHOE CONPOTHBIICHUE, HHAYKTUBHOE COMPOTHUBIICHUE, EMKOCTHOE
COTIPOTUBIICHUE, MTOJIHOE COMPOTUBIICHHE IIEMTH TIEPEMEHHOTO TOKA, IEHCTBYIOIIEE
3HAYCHHE CUJIBI TOKA, JCHCTBYIOIIEE 3HaUCHUE HAMIPSHKEHUS, TpaHc(hopmaTop,
kod(ppunreHT Tpanchopmanuu. M3o0paxats cxemy Kojie0aTeIbHOrO KOHTYpa U
OMHCHIBATH MPUHIUII €ro paboThl. HabmonaTe cBOOOIHEIE 2JIEKTPOMArHUTHBIC
KOJIe0aHMsI, BBIHYKICHHBIC DJIEKTPOMAarHUTHBIE KOJIeOaHUsl, p€30HAHC B IIETIH
MEPEeMEHHOT0 TOKa. AHAIM3UPOBATH MIPEBPAIICHHS DHEPTHH B KOJI€0ATEITHHOM
KOHTYpE TIPH JIEKTPOMArHUTHBIX KOJICOAHUSX.

[IpeacTaBisiTh 3aBUCUMOCTD 3apsijia, OT CHJIbI TOKA U HAMIPSDKEHUS OT BPEMEHH MPHU
CBOOOJTHBIX AIEKTPOMATHUTHBIX KoJieOaHusX. OnpenensTh no rpauky KoeOaHui
€ro XapaKTEePUCTUKU: aMIUTUTYTy, IEPUOI U 4acToTy. [[pOBOIUTE aHATIOTHIO MEKITY
MEXaHUYECKUMH U DJICKTPOMAarHUTHBIMH KOJIeOaHUSAMH. 3aMChIBaTh POPMYITY
ToMCcOHa ¥ BEIYHCIIATH ITEPUO M YACTOTY CBOOOHBIX JICKTPOMATrHUTHBIX




Kosebanuil. OnpenensTe NepUo, 4aCTOTY, aMILUIUTY Ty Kojebanuil. MccnenoBars
AJIEKTpOMarHuTHeIE Konebanus. [lepeuncisaTe cBoiicTBa aBTOKOJIE0aHU],
aBTOKOJIeOAaTebHOU cucTeMbl. [[pUuBOANTH IPpUMEPHI aBTOKOJIE0ATENBHBIX CUCTEM,
HCIIOJIb30BaHUs aBTOKOJIeO0aHuil. OOBACHATH MPUHLHUII TOJIYYEHUS IEPEMEHHOTO
TOKa, yCTPOMCTBO reHepaTopa nepeMeHHoro Toka. Ha3siBaTh 0cOOEHHOCTH
MIEPEMEHHOT0 JIEKTPUYECKOr0 TOKA HA yYacCTKe LeJIU ¢ pe3uctopoM. Ilepeuncnsate
0COOEHHOCTH MEPEMEHHOI0 ANEKTPUUECKOT0 TOKA HA YUACTKE LENH C
KOHJIeHcaTopoM. [lepeuncisiTe 0COOEHHOCTH NEPEMEHHOIO 3JIEKTPUUYECKOT0 TOKA Ha
YYACTKE LIEJIA C KaTyIIKOM. 3anuchiBaTh 3aKOH OMa I ey NEPEMEHHOTO TOKA.
Haxonuth 3HaueHMs CHIIbI TOKA, HAMIPSKEHUS, aKTUBHOTO COITPOTHUBIICHHUS,
UHAYKTUBHOTO CONPOTUBJIEHUS, EMKOCTHOTO COIPOTUBIIEHUS, IIOJHOTO
COTIPOTHUBJICHUS 1IENH IEPEMEHHOI0 TOKAa B KOHKPETHBIX cuTyauusax. Haxonuts
3HAYEHHsI MOLIHOCTH, BBIJEIISIOMIEICS B LIENIN IEPEMEHHOTO TOKA, IEUCTBYIOIINX
3HaYeHUI Toka u HanpspkeHus. Ha3piBaTh yca0BUs BOSHUKHOBEHUS PE30HAHCA B LIETIN
EPEMEHHOTr0 ToKa. ONKCHIBATH YCTPOKWCTBO, IPUHIIMI IEHCTBHS U IPUMEHEHNE
TpaHchopmaropa. Beruucnsate koaduimeHT Tpanchopmaruu. Haxoauts
uH(OPMAIUIO O MOJYYEHUH, NIepeIade U UCI0JIb30BaHUU EPEMEHHOIO TOKa, 00
UCTOPUHU CO3JaHUsl U TPUMEHEHUH TPaHC(HOPMATOPOB, UCIIOJI30BAHUHU PE30HAHCA B
LEeNY NEPEMEHHOr0 TOKa U 0 O0phOe ¢ HUM, ycrexax u mpoodiemax
anekTposHepreTuku. CocTaBiIsTh CXeMbl TpeoOpa3zoBanus sHeprun Ha TOLl u Ha
I'DC, a Takxe cxemy nepegadyu v noTpedIeHus AIEKTPOIHEPT UM, Ha3bIBATh
OCHOBHBIX MIOTpEOUTENEH 3NeKTpoIHeprun. [lepeuncnsaTe NpUYMHbBI TOTEPh SHEPTUU
Y BO3MOXXHOCTH JIJIs1 HOBBIIEHUS A()(PEKTUBHOCTHU €€ UCIOJIb30BaHUSI.

Mexanuueckue
BOJTHEI

(8 1)

JlaBath omnpenesneHus MOHATHN: MEXaHUYECKasi BOJIHA, ITONIEpEYHasi BOJIHA,
IIPOJI0JIbHAS BOJIHA, CKOPOCTH BOJIHBI, JJIMHA BOJIHBI, (pa3a BOJIHBI, TUIOCKAs BOJIHA,
BOJIHOBAsI TIOBEPXHOCTh, (DPOHT BOJIHEI, JIy4, 3ByKOBasi BOJIHA, TPOMKOCTh 3BYKa,
BBICOTA TOHA, TEMOP, OTpaKEHUE, IIPEIOMIICHHE, TIOTJIOIICHUE, HHTEPhEePEHIINS,
nudpaKIys, MOaIpU3aIusd MEXaHHIECKUX BOJTH, KOT€PEHTHbIC HCTOUHHUKH, CTOSYAs
BOJIHA, AKYCTUYECKHI PE30HAHC, IIJIOCKOMNOJIIpU30BaHHas BojHa. [lepeduncnsatsb
CBOMCTBA U XapaKTEPUCTHUKU MeXaHW4YeCKUX BOJIH. HabmonaTh MexaHn4deCcKue BOJIHBI,




MONEPEYHBIE BOJIHBI, TPOJIOJIBHBIE BOIHBI, OTPAXKEHUE, TPETOMIICHUE, MOTJIOICHUE,
UHTEPPEPEHIINIO, TUPPAKIUIO U MOJISIPU3AIUI0 MEXaHUYECKUX BOJIH. Ha3biBaTh
XapaKTEPUCTUKHU BOJIH: CKOPOCTh, YaCTOTA, IJTMHA BOJIHBI, pa3HOCTh (a3. Onpenensith
CKOPOCTb, YaCTOTY, ITTUHY BOJIHBI, pa3HOCTH (ha3 BOJIH. 3aMUCHIBATh M COCTABIISAThH
ypaBHEHUE TAPMOHUYECKOM Oeryiei BOITHBI.

DJIEKTPOMarHuTHHIC
BOJTHBI

(11 9)

JlaBaTh OnpeneneHns MOHATUI: IJIEKTPOMAarHUTHOE TI0JIE, BUXPEBOE MIEKTPUUYECKOE
oJie, SJIEKTPOMArHUTHBIE BOJHBI, CKOPOCTh BOJIHBI, AJTMHA BOJHBI, (ha3a BOJIHBI,
BOJIHOBAsI TOBEPXHOCTh, (PPOHT BOJHBI, JIy4, TUIOTHOCTh OTOKA U3TYUCHHUS,
TOYEYHBIM HCTOYHUK U3IIyYEHUS, OTPAKEHUE, IPEIIOMIICHHE, ITOTJIOIIECHHUE,
uHTEpPEepeHIINs, TU(PPaKIUsI TONEPEUHOCTb, MOISPHU3AIUS FTEKTPOMArHUTHBIX BOJIH,
PaIUOCBA3b, PAAUOIOKALMS, AMIUIMTYAHAS] MOLYJISILUS, IETEKTUPOBAHUE.

OOBACHATH B3aMMOCBSA3b IEPEMEHHBIX 3JIEKTPUUYECKOIO U MArHUTHOTO TTOJIEH.
PucoBaTh cxeMy pacpoCTpaHEHUs IEKTPOMAarHUTHOM BOJHBIL. [IepeunciaTey
CBOMCTBA U XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH. OOBACHATH IPOLIECCHI €
OTKPBITOM KOJIEOATETbHOM KOHTYPE, MPUHIINI U3TYYEHUS U PETUCTpaIluU
ANIEKTPOMATHUTHBIX BOJH, HAOIIOATh 3JIEKTPOMarHuTHbIE BOJHBL. Pacmno3HaBaTs,
U3ITy4YEHHE, IPUEM, OTPAKEHHE, MMPEJIOMIIEHUE, TIOTJIOIEHNE, UHTEPPEPEHIIHIO,
TU(paKLMIO ¥ MOJSPU3ALUIO JIEKTPOMAarHUTHBIX BOJIH. HaxouTh 3HaUeHUs
XapaKTEPUCTHUK BOJIH: CKOPOCTH, YaCTOThI, JUIMHBI BOJIHBI, pa3HOCTH (a3, TyOuHy
paauonokaunu. CpaBHUBaTh MEXAHUYECKHUE U 3JIEKTPOMArHUTHbIE BOIHBL. OOBICHATH
OPUHIUIBI PAAUOCBSI3U U TeneBUuAeHUs. OObIACHIATh NPUHIIMI bl OCYIIECTBICHUS
IPOLIECCOB MOAYJISILIMY U JETEKTUpOBaHUs. M300pakaTh NPUHLIUITNATBHBIE CXEMBI
paauornepenaTInka u paguonpueManka. OObsICHATh TPUHIIUIIBI TIepeaaun
M300pakeHUs TeJlenepeaTYuKoOM U MIPUHIMIIBI TpuéMa N300pakeHUs TEIEBU30POM.
HccnenoBaTh CBOKWCTBA 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOUIIBHOTO
tenedoHa. Ha3piBaTh 1 onMchIBaTH COBPEMEHHBIE CPECTBA CBS3U. BhIiensaTs posb A.
C. IlonoBa B U3y4€HHUH 3JIEKTPOMArHUTHBIX BOJIH U CO3JaHUU PAJITUOCBA3H.

Onruka (25 4)

CBETOBEIE BOJIHEI.
['eomeTpuueckas u

(20 )

JlaBath ornpeneneHus MOHATHM: CBET, TEOMETPUYECKAs ONITUKA, CBETOBOM JIyY,
CKOPOCTbH CBETA, OTPAKEHUE CBETA, MPEJIOMIICHUE CBETA, ITIOJIHOE OTPAKECHUE CBETA,




BOJIHOBAs OIITHKA

yTOJI NaJEHUs, YTOJl OTPAXKEHUS, YO NPEIIOMIICHUS, OTHOCUTEIIbHBIN [TOKA3aTEeIb
pesioMJIeHUs, a0CONIOTHBIN MOKa3aTelb (OKYCHOE PACCTOSTHUE JIMH3BI,
PeJIOMJICHHUS, JINH3a, ONITUYECKas CUJIa JIMH3BI, TUCIIEPCHS CBETa, HHTep(epeHIus
cBeTa, Tu(paKius CBETa, €CTECTBEHHBIN CBET, INTOCKOMOISPU30BaHHBIHN CBET,
IUQpaKIIMOHHAs PEIIeTKa, Moaspu3anus ceeta, OMuCchBaTh METOIbI N3MEPEHUS
CKOpPOCTH CBeTa. [lepeuncisate CBOMCTBA CBETOBBIX BOJH. Pacno3HaBars,
BOCIIPOU3BOJINTH, HAOIIOAATh PACIPOCTPAHEHNUE CBETOBBIX BOJIH, OTPAKEHHE,
MIpeIOMIIEHHUE, TTOTJIONIEHUE, TUCTIEPCUI0, MHTEP(EPEHITNIO0, TU(PAKLIUIO U
MOJISIPU3ALMIO CBETOBBIX BOJH. POPMYJIMPOBATH NPHUHIUII | FOMreHca, 3aKOHbI
OTPAXKEHUS U MIPEIOMIIEHUS CBETA, T'PAHULIbI KX TPUMEHUMOCTH.

Crpouts X0 JIyda B INIOCKONAPAJIJIEIIBHON IIJIACTUHE, TPEYTOJIbHOW MIPU3ME,
OBOPOTHOM Npu3Me, 00opaunBaromiei mpusme, TOHKo# uH3e. CTpouTh
n300pakeHHe MpeIMeTa B INIOCKOM 3epKalie, B TOHKOH JinH3e. [lepeuncnsts BUbI
JIMH3, UX OCHOBHBIE XapaKTEPUCTUKHA — ONTUYECKUNA LIEHTP, II1aBHAsl ONTHYECKas
ocb, (hOKyc, onTHueckas cuia. Haxoauts 3HaueHus yria najeHus, yria OTpakeHus,
yriia NpeJoMIIeHHs], OTHOCUTENIBHOTO MOKa3aTells MPeIoMIIEHNUs, aDCOIIOTHOTO
NoKa3aresis MPeJIoMIIEHUs, CKOPOCTH CBETa B cpefie, POKYCHOIO pacCTOSIHUS,
ONTHYECKOW CUJIBI JIMH3bI, YBEJIIMYEHUS JIMH3bI, IEpUOAA PELIETKH,
UHTEPPEPEHLIMOHHBIX U JU(DPAKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. 3allMChIBaTh
(GopMyiTy TOHKOH JIMH3bI, HEU3BECTHBIE BEIMUMHBI. OOBACHITH NPUHLIUIT KOPPEKLIUU
3pEHUS C TOMOIIBIO OYKOB.

DKCHepUMEHTAIBHO ONPEEIATh OKA3aTeNb MPEIOMIIEHUS Cpeibl, POKYCHOE
paccrosiHie coOuparonieit IMH3bl. [lepeuncnsaTe 001acT MpUMEHEHUS
uHTepdepeHIn cBeTa, AMPpPakIUU CBETa, MoJspru3aluu ceera. Mcenenosarsb
3aBUCUMOCTb YIJIa MPEJIOMIIEHUS OT YIJIA MMaJIEHUs, 3aBUCUMOCTH PacCTOSHUSA OT
JMH3BI IO U300paXeHUsT U OT PacCTOSHUS OT JIMH3BI 10 npenmerta. [IpoBepsarts
TUIOTE3BL: YIOJl IPEJIOMIIEHHS NPSAMO ITPOIIOPLUOHANIEH YTy MaJIeHUs, TPH IUIOTHOM
CJIOKEHUU JBYX JIMH3 ONTHYECKUE CUIIBI CKIIapIBatoTCs. KoHCTpyrnpoBaTh Moienu
TEJIECKOIa U/WIM MUKpocKoma. PaGoTaTek B mape u rpyrine npu BBIIIOJTHEHUH
NPAKTUYECKUX 3aJJaHUM, BBIIBIOKEHUH TUTIOTE3, pa3paboTKe METOJ0B MPOBEPKU




THIIOTC3. HHaHI/IpOBaTB ACATCIIbHOCTD I1O BBIIIOJIHCHHUIO U ITPOBOAUTDL UCCIICAOBAHUA
3aBUCUMOCTH MCIKIAY (1)H3H‘{€CKHMI/I BCIIMYMHAMU, SKCIICPUMCHTAJIBHYIO IIPOBCPKY
THUITIOTC3bI

N3nyyeHune CrieKTpsl

(5 9)

JlaBaThb onpeneneHus NOHATHM: TEIIOBOE U3ITyUEHHUE,

ANEKTPOITIOMUHECLEHIINS, KATOAOJIIOMUHECIICHIINSA, XEMIJIFOMUHECIICHIISA,
(OTONIOMUHECIICHIINS, CTUIOIIHOM CIIEKTp, IMHEHYAThII CIIEKTp, MOJIOCATHIN CIEKTD,
CIIEKTp MOTJIOIIECHMS, CIEKTPAIIbHBINA aHan3. [lepeuncisiTe BUIbI CIEKTPOB.
HabmonaTe CruiomHo#M CrieKkTp, TMHEHYAThIi CIIEKTp, MOJI0CATHIA CIEKTP, CIIEKTP
U3IIydeHus ¥ nornoueHus. OObSICHATh U aHAIM3UPOBATh KPUBYIO 3aBUCUMOCTH
pacnpe/iesieHus: SHEPTUH B CIIEKTpe adCOIIOTHO uepHoro Tena. [lepedncnsate BUabI
AJIIEKTPOMATHUTHBIX U3JIy4EHUM, UX UCTOYHUKH, CBOMCTBA, IpUMeHeHne. CpaBHUBATh
CBOMCTBA MIEKTPOMArHUTHBIX BOJIH Pa3HOM YaCTOTHI.

OCHOBBI CNIENHAIBbHON TEOPHMH OTHOCHUTEIBLHOCTH (5 4)

OCHOBBI CIEIMAIIEHON
TEOpUU
OTHOCHUTEIBHOCTH

(CTO)

(5 9)

JlaBaTh omnpeiesieHus MOHATUN: COOBITHE, MOCTYJIAT, COOCTBEHHAs] MHEPIIMAIbHAs
cucTeMa oTcuera, CoOOCTBEHHOE BpeMsi, COOCTBEHHAs! IJIMHA TeJa, Macca MOKos,
MHBApUAHT, Y3HEPrus MOKOs. OOBSICHATh IPOTUBOPEUHS MEXKY KIACCUUECKOM
MEXaHHUKOM U JIEKTpOANHAMUKON MakcBeiuia u npruunHsl nosisiieHus CTO.
®opmynuposarts nocrynatel CTO. @opmynupoBaThk BEIBOABI U3 ITOCTynatoB CTO u
OOBACHSTH PEISATUBUCTCKUE YP(PEKTHI COKpAIICHHS pa3MEPOB TeJa U 3aMeICHUS
BPEMEHM MEXAY JABYMs COOBITHSIMH C TOUKH 3PEHUS ABMXKYIIEHCS CUCTEMBI OTCUETA.
AHanu3upoBaTh HOpPMyYITy PEISITUBUCTCKOTO 3aKOHA CIIOKEHUS CKOPOCTEH.
IIpoBONTH MBICIEHHBIE SKCIIEPUMEHTHI, MOATBEp K Aaromue noctyaatel CTO u ux
cneactBus. Haxoaute 3HaueHus ckopocreid tes1 B CTO, HHTepBaIOB BPEMEHU MEXKTY
COOBITUAMH, JJIMHY TE€Ja, SHEPTUIO IOKOS. YaCTHULIbI, TOJIHYIO SHEPTUIO YaCTHIIbI,
PENSATUBUCTCKUI UMITYJIbC YACTHIIBI. 3alHUCHIBATH BHIPAXKEHUE JIJIS1 SHEPTUU MTOKOS U
NOJIHOM 3HEepruu yactull. M3iaraTe CyTh IPUHLINIIA COOTBETCTBUSI.

KBanroBas ¢pusuka (41 1)

CBeTOBbIE KBAHTHI

(109)

JHaBatb onpeneneHust NOHATHI: GOTOIDPEKT, KBAaHT, TOKOHACHIILICHHUSI,
3a/IepKUBAIOILIEE HAIIPsKEHUE, padoTa BbIX0/1a, KpacHas rpanuia ¢porosddexra,
dopmyIMpoBaTh NMPEIMET U 3a7a4i KBaHTOBOM (u3uku. HabmonaTe siBieHue




doTtordpdexra. OnuckiBaTh onbiThl CToNIeTOBA. DOpMyNHUpoBaTh runore3y [lnanka o
KBaHTax, 3aK0HBI poTodrPdekTa. AHaTu3upoBaTh 3aK0HBI poTodPdekTa.
3anuchiBaTh ypaBHEHUE DiHIITEeHHA U1 PoTorddeKTa 1 HAXOAUTH 3HAYCHUS
MaKCUMaJIbHOW KHHETUIECKON SHEPTHH (POTOAIEKTPOHOB, CKOPOCTH
(OTORIEKTPOHOB, PabOTHI BBIX0/1a, 3AMMMPAIOIIETO HAMPSHKEHUS, YACTOTHI M ITTUHBI
BOJTHBI, YaCTOTHI U JJIMHBI BOJTHBI, COOTBETCTBYIOIICH KPACHOW TPAHHMIIC
dotorddexra. [IpuBoaUTH IPpUMEPHI UCTIONB30BaHUA (PoTOIPhekTa. OOBICHATH CYTh
KOPIYCKYJIIPHO-BOJIHOBOTO Ayanu3ma. OmuchIBaTh ONBITH JIebeneBa mo nu3sMepeHuto
TaBJeHUS cBeTa M BaBmiioBa mo ontuke. OMUCHIBATH OMBITHI TTO TH(PpaKITIN
31EKTpOoHOB. DOPMYIUPOBATH COOTHOIIEHUE Heompeaeneénnoctei ['eiizendepra u
OOBSCHSTDH €T0 CYTh.

AtomHas duszmka
[1nanerapHas Mozenb
aToma.

(10 9)

JlaBathb oIpeeneHus OHATHI: aTOMHOE PO, DJHEPIreTUYECKUN YPOBEHb, SJHEPT U
MOHM3AaLM{, CHOHTAHHOE U BBIHYKJICHHOE U3Iy4eHue cBeTa. ONNChIBaTh ONBITHI
Pesepdopna. CpaBauBath Moenu atoMa Tomcona u Pesepdopra.

OnwuceiBaTh JIMHEWYATHIE CLIEKTPBL. POPMYIMPOBATh KBAHTOBBIE ITOCTYJIAThI bopa.
OOBCHATH TMHENYATBIE CHEKTPhI aTOMa BOJOPO/Ia HA OCHOBE KBAHTOBBIX
noctynaToB bopa. PaccunTeiBaTh 4acTOTy U JUIMHY BOJIHBI UCITyCKaeMoro (poroHa
IIPY [IEPEX0JI€ aTOMa U3 OJHOI0 CTAlMOHAPHOI'O COCTOSIHUSA B APYTO€, SHEPTHUIO
MOHM3aLMK aTOMa, HAXOJAUTh 3HAYEHUS PaJInyCOB CTALIMOHAPHBIX OPOUT AJIEKTPOHOB
B aTomMe. OnuCchIBaTh YCTPOUCTBO U OOBACHSATH PUHLIUI JEHCTBUA Jla3epa.

dusuka atTOMHOT0
sapa

(16 )

JlaBath onpeneneHus MOHATUI: MacCOBOE YNCIIO, HYKJIOHBI, SIIEPHBIE CUIIBL,
BUPTYyaJIbHbIE YaCTHUIIbI, 1€(PEKT Macc, IHEPT Ul CBSI3H, YIelIbHAsl SHEPTUS CBSA3U
ATOMHBIX S/1€P, PAAUOAKTUBHOCTb, aKTUBHOCTh PAJHOAKTUBHOIO BEILECTBA, IIEPUOJ
II0JIypacIiajia, UCKyCCTBEHHAs PAIMOAKTUBHOCTD, SIZICPHBIE PEAKLUN, YHEPT€TUYECKUN
BBIXOJI SIICPHOM peaklnu, KO3PPUIIMEHT pa3MHOKEHUSI HEUTPOHOB, LIENHAas siiepHast
peakuusl, KpUTUYECKast Macca, peaKTOPbI-Pa3MHOKUTEM, TEPMOSACPHAS PEAKIIUS.
CpaBHUBaThH CBOMCTBA NPOTOHA U HEUTPOHA. ONUCHIBATh MTPOTOHHO-HEUTPOHHYIO
Moielb sapa. OnpenensaTh COCTaB sAEP PATUUHBIX 3JIEMEHTOB C TOMOUIBIO TaOIHIIbI
MenneneeBa. M300paxaTh U yuTaTh CXeMbl aTOMOB. CpaBHMBATh CHILY
ANEKTPUYECKOTO OTTAIKMBAHUS IIPOTOHOB M CUIIY CBSI3U HYKJIOHOB B SIZPE.




[lepeuncnsTh U ONMCHIBATH CBOMCTBA AJEPHBIX CHIIL.

Boruncnsate 1edexT Macc, SJHEPTHIO CBS3U U YJENbHYIO SHEPTUIO CBSA3H KOHKPETHBIX
aTOMHBIX si7iep. AHAJIM3UPOBATh CBSI3b YJIE€IbHON SHEPIHH CBSI3U C YCTOWYMBOCTHIO
anep. [lepeuncnste BUIbI paAMOAKTUBHOTO pacmaga aTOMHBIX siiep. CpaBHUBATDH
CBOiicTBa anbda-, 6eTa- U TaMMa-u3MTydeHUI. 3aniChIBaTh MIPABHUIIa CMEIICHUS TIPH
palMOaKTUBHBIX pacnanax. OnpeaensiTh 3J1€MEHThI, 00pa3yroluecs B pe3ybTare
PaZMOaKTUBHBIX PaclagoB. 3aUCHIBATh, OOBSICHITH 3aKOH PAJHOAKTUBHOIO pacaja,
yKa3bIBaTh TPaHUIIBI €r0 MpuMEeHUMOCTU. OTpeeNaTh YHCIO HepaclaBIIuXCs saep,
YHCIIO pacHaBIINXCS SAep, MEPUOI OTypacnaaa, akTUBHOCTh BemecTBa. ONMCHIBATh
METO/IbI HaOIIOICHUS U PETUCTPAIINH dIIEMEHTapHbIX YacTull. HabmogaTs Tpeku
anbda-yacTull B kKamepe BunbcoHa. PeructpupoBaTh siiepHbIEe U3TYyUYEHUS C
nomMoibio cuérunka [ eiirepa. OnpenensTe UMIYJIbC U SHEPTUIO YACTULIBI IPU
JIBUKEHUM B MarHUTHOM ToJie (1o ororpadusim). 3anuchiBaTh siACPHBIE PEAKIUH.
OnpenensTb NPOIYKThI AAEPHBIX peakiuil. PaccunTbiBaTh SHEPrUUECKU BHIXOA
AIepHbIX peakuuii. ONKUChIBaTh MEXAHU3MBI JIEJICHUS sIep U LETHOU 1epHOI
peakuuu. CpaBHUBATh AJIEPHbIE U TEPMOsIepHbIE peakii. OObICHATH MPUHLIMUIIBI
yCTPOMCTBA U PaOOTHI SAEPHBIX PEAKTOPOB. YUaCTBOBAThH B OOCYKIACHUH
NPEUMYIIECTB U HEOCTATKOB SIIEPHON IHEPTETUKHU. AHAIN3UPOBATH OMIACHOCTh
SNIEPHBIX U3ITyUYCHUH JJIs KUBBIX OPTaHU3MOB. BEIIENSATH pOJIb POCCUNCKHUX YUCHBIX B
MCCIICIOBAaHUSIX aTOMHOTO S/Ipa, B OTKPBITUN CIIOHTAHHOTO JICJICHUS AIEp ypaHa, B
Pa3BUTHH SIEPHOM SHEPTETUKH, B CO3JaHUH HOBBIX M30TOIIOB B O AN
(OObeIMHEHHBII UHCTUTYT SIAEPHBIX MCCIIeIOBaHUN B I. J[yOHa).

DJeMEeHTapHbIE
YaCTHIIBI

(5 1)

JlaBath onpeneneHus NOHATUI: aHHUTWIALIMA, JIENTOHBI, a{POHBI, KBAPK, IJIFOOH.
IlepeunciaTb OCHOBHBIE CBOMCTBA DJIEMEHTAPHBIX YaCTUL. BBIAEIATH IPyIIIbI
JJIEMEHTAPHBIX YaCcTULL. [IepeuncisiTe 3aK0OHbI COXpaHEHNsl, KOTOPBIE BBITOJIHSIIOTCS
IpU NpeBpalieHusaAX yacTull. OnuchIBaTh NPOLECCH aHHUTHIIALIMY YaCTUL U
AHTUYACTHULl U POXKACHUS DJIEKTPOH-TIO3UTPOHHBIX nap. Ha3piBaTs U cCpaBHUBATH BUJIBI
(yHIaMEeHTaIbHBIX B3aUMOeHCTBHM. ONMUCKHIBATh POJIb YCKOPUTENEH B U3yUEHUN
AJIEMEHTAPHBIX YacTULl. Ha3bIBaTh OCHOBHBIE BUJIBI YCKOPUTENEHN IIEMEHTAPHBIX
yacTul]. ONUChIBATh COBPEMEHHYIO (PU3NYECKYIO KAPTUHY MUPA.




Crpoenue Beesiennoit (9 1)

ConnHeuHas cucrtema.
Crpoenue Beenennoit

(9 1)

JlaBaThb onpeneneHust NOHATHI: HeOecHas cdepa, SKIUNTHKA, HEOSCHBIN

3KBATOP, MOJOC MUAPA, OCb MUPA, KPYT CKIIOHEHUS, PSIMOE BOCXOXK/ICHUE,
CKJIOHEHHE, MapajuIakc, MapceK, aCTpPOHOMHUYECKas €AMHMIIA, IEPUTEIUi, aderui,
COJIHEYHOE 3aTMEHUE, TYHHOE 3aTMEHUE, INTAHETHI 36MHOM IPYIIbI, IJIAHETHI-
TUTaHTHI, aCTEpOu, MeTeop, porocdhepa, HEUTpOHHAS 3BE3/a, YUSpPHAS IBIPa,
MPOTO3BE3/1a, CBEPXHOBAs 3B€3/1a, METEOPUT, CBETUMOCTb, MPOTyOEpaHell, myJbcap,
rajakTHKa, KBa3ap, KpaCHOE CMEIIEHUE, TeOpUs boapmoro B3psiBa, BO3PAcT
Bcenennoit. Habmtonate JIyHy 1 miiaHeTsl B TeJieCKON. BhIensiTh 0COOCHHOCTH
cucteMbl 3emisi—Jlyna. Pacno3HaBate, MoienupoBaTh, HAOIIOJATh JIYHHBIE U
coJiHeuHbIe 3aTMeHUs. OOBSICHATH PUIUBBI U OTIMBBI. DOPMYIUPOBATH U
3anuchiBaTh 3akoHbI Kemepa. OnuceiBath ctpoeHrne COJIHEUHON CUCTEMBI.
[lepeuncnarh MIaHETHI U BUABI MAIBIX TeJl. OnuckiBaTh ctpoeHre ColHIa.
Hab6nronate conmueunsie natHa. CoOmroaaTh npaBuiia 0€30MacCHOCTH MPU HAOTIOCHUN
Connna. IlepeyucnsaTh TUIMYHBIE TPYMIIBI 3B€3]l, OCHOBHbIE (hU3HUECKUE
XapaKTEPUCTHUKHU 3Be3/1. ONMUCHIBATH SBOJIIOLUIO 3BE3/ OT POKICHUS 10

cMmeptu. Ha3piBaTh caMble sIpKU€ 3BE311bI U CO3BE3Us. [lepeunciars BUbl rajlakTuK,
ONKMCHIBATh COCTAB U CTPOCHUE TalakTUK. Beiaensate MieuHbli yTh CpeIu APYTUX
ranakTuk. Onpenensats MecTo COTHEUYHOW CUCTEMBI B HEM.

OneHuBaTh MOPSAIOK PACCTOSHUM 10 KOCMHUYECKUX 00bEKTOB. ONMUCHIBAThH CYyTh
«KpacHOTO cMmenieHus» M ero ucroap30BaHUE MPU U3YUEHUN TATAKTHUK.
[IpuBOAUTH KPATKOE U3JIOKEHUE TEOPUU bObIIOTO B3pbIBa U TEOPUU
pacmmmpsronieiics Beenennoit. OOBSCHATH CyTh TOHATHI «TEMHASI MAaTEPUSD U
«TéMHas Heprus». [I[puBoIUTH TPUMEPHI UCTIOJIB30BaHUS 3aKOHOB (DU3UKH IS
00BSICHEHUS PUPOIBI KOCMUYECKUX 00BEKTOB.

BrinensTh COBETCKHE U POCCUUCKHUE TOCTHKEHUS B 00J1aCTH KOCMOHABTUKH H
VICCIIEIOBAHUS KOCMOCA.

IToBTopenue (304)




