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1. Ilnanupyemble pe3yJbTAThl 0CBOCHUSA Y4eOHOIr0 npeamera «Pusnka
JlesiTennbHOCTh 00pa30BaTENBHOTO YUPEKICHHS 00111ero o0pa3oBaHus B 00yuyeHUH (PU3UKE B CpeiHEeH (TIOTHOM) IIKOJIe

HalpaBJICHA HAa JOCTHXCHHC O6yT-IaIOIHI/IMI/IC$I CICAYIOIHUX JUYHOCTHBIX Pe3yJIbTAaTOB:

— YMEHHME YIIPABIISITH CBOEH IMO3HABATEIIBHON IEATEIBHOCTBIO;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPA30BaHUIO, HA IPOTSIKEHUU BCEH JKU3HH;
CO3HATEJIbHOE OTHOILIEHUE K HEPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCIEIIHOM Mo ecCuOHaIbHON U 00IECTBEHHOM
NEeATEIBHOCTH;

— YMEHHE COTPYJIHUYATh CO CBEPCTHUKAMH, I€TbMU MJIQJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEeIbHOM, yueOHO-
HCCIIEI0BATENIbCKOM, IIPOEKTHON U APYIUX BUAAX NEATEIBHOCTH;

— ¢(hOpMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH; OCO3HAHUE
3HAYMMOCTH HAyKH, BIaJICHUS IOCTOBEPHON MH(OpMAIMEN O MEPEAOBBIX TOCTUKEHUSAX U OTKPBITHIX MUPOBON M OT€YECTBEHHOM
HayKU; 3aMHTEPECOBAHHOCTh B HAYYHbBIX 3HAHUAX 00 YCTPONUCTBE MUpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY;

— YYBCTBO I'OPJIOCTH 33 POCCUUCKYIO (PM3UYECKYIO HAYKY, TYMAaHHU3M;

— II0JIOKUTENBHOE OTHOILLIEHUE K TPYY, LIEJIEYCTPEMIIEHHOCTD;

— DJKOJIOTUYECKas KyJIbTypa, OepeXHOe OTHOILIEHUE K POAHON 3eMJle, MPUPOAHbIM OorarctBaM Poccun n Mupa, noHUMaHue
OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOAHBIX PECYPCOB U pa3yMHOE IIPUPOIOIIOIb30BAHUE.

MeTanpeaMeTHbIMH Pe3yJIbTATAMU OCBOCHUS BBIITYCKHUKAMHU CpeHEH (TIOTHOM) IIKOJIBI TPOTrPAMMBI 10 (PU3HKE
SABJISIFOTCSI:
Ocesoenue pe2yiamueHbiX YHUBEPCAIbHBIX YUeOHbIX OeliCMBULL.

— CaMOCTOSITEIIBHO ONPEAEHATh e, CTaBUTh U HOPMYIHPOBATH
coOCTBEHHBIC 33/1a4¥ B 00Pa30BaTEILHOMN JACSITEIIBHOCTH U )KU3HEHHBIX CUTYAIUsX;

— OIICHUBATh PECYPCHI, B TOM YHCIIC BpEMs U APYTHE HeMaTepUalbHbIE PeCypChl, HEOOXOIUMBIE IS JJOCTHKECHUS
MOCTABJICHHOM paHee eI,



— COIIOCTaBIISATh UMEIOIIHUECS] BO3MOKHOCTH ¥ HEOOXOIUMBIE IS TOCTHKECHHUS TIETTA PECYPCHI;

— ONPEIEIATh HECKOJIBKO MyTEN JOCTUKEHUS MOCTABICHHOM LIENH;

— 3aJaBaTh MMapaMeTPhl U KPUTEPHUH, 110 KOTOPHIM MOKHO OMPEACIUTD, UTO 11€JIb IOCTUTHYTA;

— COMNOCTABJIATH MOJYYCHHBIN PE3yJIbTaT AEATCIBHOCTU C MOCTABICHHOMN 3apaHee 1eIIblo;

— OIICHUBATh MOCJICICTBUS JOCTHKEHHUS MOCTABICHHOM 111U B JEATEIbHOCTH, COOCTBEHHOM KM3HU U KU3HU OKPYKAIOIIHUX
JIIOAEN.

OcsoeHue no3HaBamelbHbIX YHUBEPCAbHBIX YHEeOHbIX OellCMBULL:

— KPUTUYECKH OLICHHBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO C PA3HBIX MO3ULUH;

— pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEUHS B HHPOPMALIMOHHBIX HCTOYHHKAX;

— HCHOJB30BATh PA3IMYHBIE MOJEIBHO-CXEMATUUECKUE CPEICTBA JIJISl IPEICTABIICHUS BHIABICHHBIX B MH(OPMALIMOHHBIX
VCTOYHHMKAX MPOTUBOPEUNIL;

— OCYUIECTBJIATH Pa3BEpPHYThIM MH()OPMALIMOHHBINA OUCK U CTAaBUTh Ha €70 OCHOBE HOBBIE (YUEOHbIE U T03HABATEIILHBIC)
3a/1a4u;

— HCKaTh U HaXOAUTh 000OIIEHHBIE CLIOCOOBI PELICHMS 3a/1a4;

— MPUBOJUTH KPUTUUYECKHE APTYMEHTHI, KaK B OTHOILIEHUHA COOCTBEHHOTO CYXKIEHUS, TaK U B OTHOLUEHUU JACHCTBUI U
CYXIEHHI APYroro 4eiOBEKa;

— aHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIEC CUTYAIUH;

— BBIXOJUTH 3@ paMKU y4eOHOT0 MpeIMETa U OCYIECTBIIATh LieJICHANPaBICHHBIA TOUCK BO3MOXHOCTHU IIIUPOKOTO
NepeHoca CpeACTB U CIIOCOOOB JIEHCTBUS;

— BBICTPanBaTh MHAUBUAYAIbHYIO 00pa30BaTebHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAaHUYEHUS CO CTOPOHBI APYTUX
YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— MEHSTh U YJEPKUBATh Pa3HbIe MO3UIIMHU B MO3HABATEIBHOU J1€ATETbHOCTH (ObITh YYEHUKOM U YUUTEJIEM;
bopmyIupoBaTh 00pa30BATENBHBIN 3aPOC U BHIMOIHATH KOHCYJIBTATUBHBIE (PYHKIIMU CAMOCTOSATEIBHO; CTABUThH IPOOIEMY U
paboTath HaJ €€ pelIeHuEM; YIPABISITH COBMECTHOM MTO3HABATENIbHOM JAESITEIbHOCTBIO U TIOTUUHATHCS ).



Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeus:

— OCYIICCTBIISATH JICIOBYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIbIMU (KaK BHYTpH 00pa3oBaTeIbHON
OpraHu3allid, TaK U 3a € MpeeIaMu);

— TIPHU OCYIIECTBJICHUH IPYMITIOBON PAOOTHI OBITh KaK PYKOBOIUTEIIEM, TaK M YICHOM MMPOCKTHOW KOMaHIbl B Pa3HBIX POJIAX
(renepatopoM uaeH, KPUTUKOM, UCTIOJTHUTENEM, TPE3CHTYIONIUM U T. 11.);

— Pa3BEpHYTO, JOTUYHO U TOYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX )
SI3BIKOBBIX CPEJCTB;

— pacro3HaBaTh KOH()JIUKTOTCHHBIC CUTYaIlUU U IPEAOTBPAIIaTh KOHMIUKTHI 10 UX aKTUBHOH (ha3bl;

— COIJIACOBBIBATH MO3UITUH YWICHOB KOMAaHIbI B MPOIecce padOThl HAJT OOIIMM IIPOIYKTOM/PEIICHUEM;

— MPEICTABIATH MMyOJIMYHO PE3yIbTaThl HHIWBUAYAIbHON U TPYIIIIOBOM JIESITEIIFHOCTH, KaK TIepe/] 3HAKOMOM, TaK U Mepe;
HE3HAKOMOU ayJUTOPHEN;

— noa0upaTh NapTHEPOB JJIsI 1€JIOBOM KOMMYHHUKAIIUHU, UCXO/IS U3 COOOpaKEHUM pe3yJIbTaTUBHOCTU B3aUMOJICUCTBUSA, a HE
JIMYHBIX CUMIIATUH;

— BOCIPUHUMATh KPUTHUYECKHUE 3aMeYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— TOYHO M EMKO (pOpMyIMpOBaTh KaKk KPUTHUYCCKHE, TaK U 0JOOPUTEIbHBIC 3aMEUYaHUs B aJIpec IPYTUX JIFOJEH B paMKax
JIEJI0BOM M 00pa30BaTeIbHONM KOMMYHHUKAIIUH, U30€Tasi IPU 3TOM JIMYHOCTHBIX OIICHOYHBIX CYXKICHUM.

IIpeaMeTHBIMHU pe3yabTaTaAMM OCBOCHHUS BBIITYCKHUKAMU CpeIHEN (ITOJIHOM) IIKOJIbI MPOTpaMMBI O (pu3uke Ha 6a30BOM
YPOBHE SIBJIAKOTCA:

— ¢c(OpMUPOBAHHOCTH MPEJCTABICHUIN O 3aKOHOMEPHOM CBSI3U U NMO3HABAEMOCTH SIBJIEHUN MPUPOJIbI, 00 OOBEKTUBHOCTHU
Hay4YHOTO 3HAHUS; O POJIM U MeCTe (PU3UKU B COBPEMEHHON HayYHOUW KapTHHE MHUPA; MOHUMaHUE POJIK PU3UKU B (OPMUPOBAHUH
Kpyro3opa 1 (yHKIIMOHAIBHOW IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MPAKTUUECKUX 3a]1ay;

— BJIQJICHUE OCHOBOTIOJIATAIONTUMH (PU3UUYECKUMU TTOHSATUSIMU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE
MOJIb30BaHUE (PU3UIECKON TEPMUHOIOTHEN M CHMBOJIMKOM;

— c(opMUPOBAaHHOCTH MPECTABICHUHN O (PU3NIECKOM CYIIHOCTH SBICHUN IPUPOBI (MEXAaHUYECKUX, TETIJIOBBIX,



AIIEKTPOMArHUTHBIX M KBAaHTOBBIX ), BUAAX MaTepuu (BEIIECTBO U I0JIE), IBUKEHUH KaK CIIOCOOe CyIIeCTBOBAHUS MaTepUH;
YCBOCHHE OCHOBHBIX I MEXAHUKH, aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O CTPOCHHUH BELIECTBA, JIEMEHTOB 3JIEKTPOJAMHAMUKYU U
KBAHTOBOM (PU3UKU; OBJIaJICHUE MOHATUITHBIM alllIapaToOM U CUMBOJIMYECKUM SI3bIKOM (PU3HKH;

— BJIAJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO MTO3HAHUS, UCIIOJIb3YEMBIMH B (PU3UKE: HA0JII0/IEHUE, ONTMCaHUE, U3MEPEHHE,
HKCIIEPUMEHT; YMEHMsI 00pabaThIBaTh pe3yIbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTb MEKAY (PU3MUECKUMU BETUUYNHAMU,
OOBSCHATH NOJTYYEHHBIE PE3YIIbTATHI U JI€JaTh BHIBOBI;

— BIIAJICHHE YMEHHUSIMH BBIJBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOMOJATAIOIMINX (PU3NIECKIX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMH, (POPMYIIUPYS LIENIb UCCAEAOBAHUS, BIaICHHE YMEHUSIMH ONUCHIBATh
1 O0BSACHSATH CAMOCTOSITEIBHO MPOBEACHHBIE IKCIIEPUMEHTHI, AHATM3UPOBATH PE3YNIbTATHI MOJIYYEHHOW U3MEPUTEIbHON
nH(pOpMaUK, ONPEAEIISITh TIOCTOBEPHOCTD MOJYYEHHOTO pe3ysIbTaTa;

— c(pOpMUPOBAHHOCTb YMEHHMSI pELIaTh MIPOCThIE (PU3NUECKUE 3a/1aUH;

— Cc(pOPMHUPOBAHHOCTh YMEHUS IPUMEHSATh MOJTYyUYEHHbIC 3HaHUS 1J11 OOBSCHEHUS YCIOBUM MPOTEKAHUS (PU3MUECKUX
ABJICHUU B IIPUPOJE U I IPUHATHUSA NIPAKTUYECKUX PELICHUMN B IIOBCEAHEBHON KU3HU;

— IOHUMaHue (PU3NYECKUX OCHOB U NPHUHIIMIOB JEUCTBHS (padO0Thl) MAIlIMH U MEXAHU3MOB, CPEICTB NEPEIBHKECHUS U
CBA3H, OBITOBBIX TPHUOOPOB, MPOMBILIIEHHBIX TEXHOJIOTHYECKUX MPOLECCOB, BIMSIHUS UX Ha OKPYKAIOIIYIO CPEY; OCO3HAHUE
BO3MOYKHBIX MPUYMH TEXHOTEHHBIX M 3KOJOTUYECKHUX KaTacTpod;

— c(OopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLIEHUIO K PU3NYECKOW HH(POpMaALIUHU, TOJy4aeMOU U3 Pa3HbIX
HMCTOYHUKOB.

B pe3yabrarte usyuyeHus yueOHOro npeamera «Pu3nkKa» Ha YpOBHe cpeaHero oduero oopasoBaHus:
BoinyckHMK HA 0230BOM YPOBHE HAYYMTCH:

— JIEeMOHCTPUpPOBATh Ha MpUMEpax Pojb U MECTO (PU3MKH B (POPMHUPOBAHMU COBPEMEHHOW HAy4YHOW KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOIUH, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH;

— JIEMOHCTPHPOBATh Ha MPUMEPax B3aUMOCBSI3b MEXAY (PU3UKON U IPYTUMH €CTECTBEHHBIMH HAyKaMUu;

— YCTaHaBIIMBAaTh B3aUMOCBS3b €CTECTBCHHO-HAYYHBIX SIBJICHUN W TPUMEHSITh OCHOBHBIE (PU3MYECKUE MOJAENTU s X
OITMCaHMs U OOBICHEHUS;



— HCTOJB30BaTh HMHGOPMANHIO (DU3UIECKOTO COACPKAHUS TMPU PEHICHHH Y4YEOHBIX, MPAKTUYECKUX, NPOCKTHBIX U
MCCJIEIOBATENLCKUX 3a/1a4, HHTETPUPYS HHPOPMAITHIO W3 PA3THIHBIX HCTOYHIUKOB U KPUTHIECKHU €€ OIICHUBAS;

— pa3mMyaTh W yMETh UCIIONB30BaTh B YYCOHO-HMCCIEAOBATEIBCKOW MEATEIHHOCTH METOABl HAyYHOTO ITO3HAHUS
(mabmroieHre, OMUCaHWEe, W3MEPEHHE, SKCIEPUMEHT, BBIIBIDKCHHE THIIOTE3bl, MOJACIUPOBAHWUE U Jp.) W (OPMBI HAYIHOTO
no3HaHwusl ((haKThl, 3aKOHBI, TECOPHH), IEMOHCTPUPYS Ha TIPUMEpaxX UX POJb U MECTO B HAYYHOM ITO3HAHUH;

— TMPOBOJUTH NPSIMBIE U KOCBEHHBIC HM3MEHEHHS (M3MUECKUX BEIMYWH, BHIOWpas WU3MEPHUTEIbHBIC MPUOOPHI C YIETOM
HEOOXOAMMON TOYHOCTH M3MEPEHUH, TUTAHUPOBATh XOJ M3MEPEHHUH, MOMydaTh 3HaYCHHE M3MEPsIieMOl BETMYMHBI U OIICHUBATH
OTHOCHTEIFHYIO MIOTPEITHOCTD 10 3aIaHHBIM (popMyIiam;

— TMPOBOAMUTH HMCCIIECIOBAHUS 3aBUCUMOCTEH MEXay (U3MUYECKUMHU BETUYMHAMU: MPOBOJUTH U3MEPEHUS U ONpPENEIsTh Ha
OCHOBE MCCJIE/IOBaHUS 3HAaYCHUE MMapaMeTPOB, XapaKTEPU3YIOIIUX JaHHYIO 3aBUCHUMOCTh MEX/Ty BETUUMHAMHU, U JIeIaTh BHIBOJ C
Y4E€TOM TMOTPEITHOCTH H3MEPEHHA;

—  HCTOJB30BaTh JJIS ONMUCAHUS XapaKTepa MPOTEKaHUs (PU3HUECKHUX MPOIECCOB (PU3UIECKUE BEIIMYUHBI M IEMOHCTPHUPOBATH
B3aUMOCBSI3b MEXKTY HUMU;

— HCTOJB30BaTh JJIA ONMHMCAHUS XapaKTepa MPOTeKaHUs (PU3NUECKHUX MPOIECCOB (QU3MUCCKUE 3aKOHBI C YUETOM TPAHUIl UX
MIPUMEHUMOCTH;

— pemiaTh Ka4eCTBEHHBIC 3a7a4M (B TOM YMCJIE U MEXKIIPESIMETHOTO XapaKkTepa): UCIOIb3ys MOAETH, (PU3nIecKue BETMIUHBI
W 3aKOHBI, BBICTPAWBAaTh JIOTHYCCKH BEPHYIO IIEMOYKY OOBSCHEHMS (JIOKa3aTeNbhCTBA) MPEMIOKEHHOTO B 3ajade TMpolecca
(ssBNIEHUS);

— pemaTh pacyeTHBIC 3a/lauyd C SIBHO 3a/JlaHHOW (DU3MUECKOW MOJENIbI0: Ha OCHOBE aHaliM3a YCJIOBUS 3a/1aud BBIIEISATH
(U3UYECKYIO0 MOJIETb, HAXOAUTh (DU3UYECKUE BEIMUYMHBI M 3aKOHBI, HEOOXOIUMBIE M JOCTATOYHBIC ISl €€ PEIICHUs, TPOBOIUTh
pacyeThl U IPOBEPATH MOTYUCHHBIN PE3ybTaT;

—  YYUTHIBaTh TPAHUIIBI MPUMEHEHHS H3YYCHHBIX (U3MUECKUX MOJCNICH MPU pPElIeHUd (U3UYECKUX U MEKIPEIMETHBIX
3ajay;

— HCTOJB30BaTh MH(MOPMAIIUIO W MPUMEHATH 3HAHWS O NPHHIMIAX PabOThl U OCHOBHBIX XapaKTEPUCTUKAX H3yUCHHBIX
MaIuH, TPHOOPOB M IPYTUX TEXHUUYECKUX YCTPOWCTB IS PEIICHUS MPAKTHYCCKUX, YIeOHO-UCCIEA0BATEIbCKUX M MPOSKTHBIX
3ajad;



— HCTOJB30BaTh 3HAHUA O (PU3UIECKUX OOBEKTAX U MPOIIECCaX B MOBCEIHEBHOW KU3HM JJIsl 0OecTieueHnsi 0€301MacHOCTH TIPU
oOpareHny ¢ mpuOOpaMu U TEXHUYECKUMH yCTPONCTBAMH, NIJISI COXPAHECHHS 3JI0POBBSI M COOIOICHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH cpeie, Ul IPUHATHS PEIICHUN B TOBCEIHEBHOM KU3HH.

BblﬂyCKHI/IK Ha 0a30BOM YPOBHE NOJYYHUT BO3MOKHOCTH HAYYUTDHLCSH .

—  NOHUMAamb U 00BACHAMb YEIOCMHOCMb QU3ULECKOU Mmeopuu, pa3iuiams cpanuybl ee NPUMEeHUMOCMU U MeCmo 8 psoy
opyaux uzuueckux meoput,

— @rademb npuemMamu NOCMPOEHUs Meopemudeckux O00KaA3amenbCcme, a makKdce NPoSHO3UPOB8AHUs 0cobeHHocmel
NPOMEKaHUsl PU3U4eCcKux s61eHull U NPOYecco8 Ha OCHOBE NOJIYUEHHBIX MeopemuiecKux 66160008 U 00KA3AMenbCme;

—  Xapakmepuzoeamsv CUCMEMHYIO C653b MeHCOYy OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUSIMU. NPOCMPAHCMEBO, BPEMs,
mamepus (8eujecmeo, noie), OsudceHue, CUld, IHepeus;

—  bl08U2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (PUSUYECKUX 3AKOHOMEPHOCMEl U 3aKOHO8;

—  CcamocmosmenbHo NAAHUPOBAMb U NPOBOOUMb hu3uuecKue IKCNePUMEHMbL,

—  Xapaxmepu3o6amsp 2100abHble NPoOIeMbl, CmosAujue nepeo Yelo8edecmeoM: IHepeemuyecKue, cblpbegole, IK0N02UdecKue,
U ponib U3UKU 8 peutueHUY IMux npooiem;

—  pewiamb NPAKMUKO-OpUEHMUPOBAHHbIE KAYeCMBEeHHble U pacuemHble Quzuieckue 3a0ayu ¢ 8b100pom Quzuueckou Mooeu,
UCNONIL3YSI HECKONbKO (DU3UYECKUX 3AKOHO8 UNU (DOPMYI, CEA3bI8AIOWUX U3GeCMHble QuuyecKue GeludUHbl, 8 KOHMmeKcme
MeAHCnpeoOMemHbIX CEs3ell,

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTMUKY U3VUEHHBIX MAWUUH, NPUOOPOE U MEXHUUECKUX YCMPOUCME;

—  O0OBACHAMb YCI0BUSL NPUMEHEeHUs. (u3uYecKux mooenel npu peuwleHuu @u3udecKux 3a0ad, HAXo0Uumv a0eK8aAmHy0
npeonodceHHol 3a0aye Qu3u4ecKyro Mooeb, paspeuams npooiemy KaKk HA OCHO8e UMEIOWUXCS 3HAHUU, MAaK U npu NOMOUU
Memoo0o8 OYeHKU.

2. Conep:xxanue yueOHOro npeamera «Dusnka
ba3oBblii ypoBeHb
Du3uKa U eCTECTBEHHO-HAYYHbIM MeTO MO3HAHusI mpupoasbI (1 1)
®dusznka — GpyHgaMeHTanbHas HayKa o Mpupojie. MeToIbl HayqHOTO HCCieIoBanus (pu3ndeckux sBaeHu. MoaenpoBanue
(bu3nYecKuX sIBICHUH U nporieccoB. U3NUECKU 3aKOH — TPAHUIIBI TPUMEHUMOCTH. PU3NUECKUE TEOPUH U TPUHIIUTI



cooTBeTCcTBUS. Posib 1 MecTo Gpu3nuku B GOPMUPOBAHUN COBPEMEHHON HAYYHON KapTHHBI MUPA, B TIPAKTUIECKOM NEITEITHHOCTH
moaen. Quzuxa u Kyromypa.

Mexanuka (27 4+ 6 u +10 ut)

['paHuIIBl IPUMEHUMOCTH KJIACCHUECKOW MEeXaHUKH. BakHeWe KHNHEMaTHIECKUE XapaKTePUCTUKH — IepEMEIIEHUE, CKOPOCTb,
yckopeHnue. OCHOBHBIC MOJICNIH T€JI U JBHKCHUI.

BzaumoneiictBue ten. 3akonsl BecemupHoro tsaroreHus, I'yka, cyxoro tpenus. MHepuuanpHas cuctemMa oTcuera. 3aKoHbI
MexaHuku HproToHa.

Nmnynbe MaTepuanbHOM TOUKH U CUCTeMbl. VI3MEeHeHHe U cCoOXpaHeHHe UMITYJIbca. Mcnonb308anue 3aKoH08 MeXanuKu OJisl
00BACHEeHUSL O8UNICEHUS HeDECHbIX Mmel U 0I5l PA38UMUsL KOCMUYeCKUX ucciedosanuii. Mexanmdeckasi JHEprusi CUCTEMBI TEl.
3aK0oH COXpaHEHUSI MEXaHUYeCKo# 3Heprun. Pabora cuibl.

Pasnosecue mamepuanvnou mouku u meepooeo mena. Ycnoeus pasnosecus. Momenm cunvi. Pagnogecue scuokocmu u easa.
Jlsuoicernue scuokocmeti u 2a308.

Mexannveckue kojaeOanus u BoJHBI. [[peBparieHus 3HEpTrur pu KoJIeOaHUSIX. DHEPTHUS BOJHBI.

MoaekyasipHasi puzuka u TepmoanHavuka (17 g+ 10 )

MonekynsapHo-kunetudeckas teopust (MKT) cTpoenus BeniecTBa u ee 3KCIIepUMEHTAIbHbBIE JOKA3aTeNbCTBA. AOCOIIOTHAS
TEeMIIEpaTypa Kak Mepa CpeTHEW KNHETHYECKON YHEPTUM TETUIOBOTO ABMKEHHUSI YaCTHI] BelIeCcTBa. MOJIeNb NIeaIbHOTO rasa.
JlaBienue raza. YpaBHEHHE COCTOSIHHS UACAIIBHOTO ra3a. Y paBHeHue MenneneeBa—Knaneipona.

ArperaTHble COCTOSIHUS BellecTBa. Modenb cmpoenus sHcuokocme.

Buytpennsisa sueprus. Pabota u teronepenaya kak crmocoobl U3BMEHEHHs] BHyTpeHHe sHeprun. [1epBbrit 3akoH
TepMoauHaMHUKU. HeoOpaTUMOCTh TETIOBBIX MpoiieccoB. [IpUHITUTIBI 1eHCTBYS TETUIOBBIX MAIIIWH.

duexkrpogunamuka (16u’+33%q + 20 u)

1 3,EI,ECb 1 Aanee, 4aCbl N3 WHKOJZIbHOTO KOMMOHEHTa UK pe3epBHble YacCbl, HaCbl NOBTOPEHUA.
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Onektpuueckoe nose. 3akod Kynona. HanpsikeHHOCTh U MOTEHLIHAI 3JIEKTpOCTaThuecKoro noss. [IpoBoaHuky,
MOJYIPOBOJHUKHY U TUAIIEKTpUKU. Konaencarop.

ITocTosIHHBIN PTEKTPUUECKUN TOK. DIEKTPOABUAKYIIAS cuia. 3akoH OMa Jj1sl TOJTHOM 1enH. DJIEKTPUUECKUN TOK B MPOBOTHUKAX,
ANEKTPOJIUTAX, MOIYIIPOBOJIHUKAX, Ia3ax U Bakyyme. Ceepxnpogooumocme.

NHaykiuss MarHuTHOro noJi. /[elicTBue MarHUTHOTO MOJISL HAa MPOBOAHUK C TOKOM M IBHKYIIYIOCS 3apsKeHHYI0 yactuiy. Cuna
Awmnepa u cuna JlopeHua. MarHuTHbIEe CBOKMCTBA BEILIECTBA.

3aKOH 3JEKTPOMAarHUTHOM MHIYKIIMU. DJIEKTPOMArHUTHOE noje. [lepeMennbiid Tok. SIBneHne camonHayKuuu. NHIyKTUBHOCTb.
Auepeust 21eKmpoMacHUMHO20 NOJIAL.

OnexkTpomMarHuTHble Kosebanus. KonebaTenbHbI KOHTYP.

DJIEKTPOMAarHUTHBIE BOJIHBIL. J[Mana30Hbl 3JIEKTPOMAarHUTHBIX U3JTYYEHUN U UX IPAKTUYECKOE MPUMEHEHHUE.

I'eomeTpuueckas onrtrka. BoqHOBBIE CBOKCTBA CBETA.

OCHOBBI CHICHHAJIBHON TEOPUH OTHOCUTEIHLHOCTH (3 1)

MHBapuaHTHOCTH MOJYJISI CKOPOCTH CBETA B BakyyMe. [IpuHIMI OTHOCHTENBHOCTH DUHINTEWHA. CBSI3b MACCHI U DHEPTUU
CBOOO/IHOM YaCTUIIbI. DHEPTHUSI TTOKOSI.

KBanToBas ¢puznka. ®u3suka aroma u aroMHoro siapa (17 1 + 10 4)

I'unote3a M. Ilnanka. @otosnektpudeckuid 3pdext. oton. KopryckynsipHo-BoaHoBo# Ayanu3m. CoomuouieHue
Heonpedenennocmell I etizenbepea.

[Tnanerapuas moaens atoma. O0bsICHEHNE JIMHEHYATOTO CIIEKTpa BOJAOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYNaToB bopa.

CocTaB ¥ CTpOEHHE aTOMHOTO siipa. DHEPrus CBSI3M ATOMHBIX si/Iep. BUIbI paIMOAKTUBHBIX MPEBPAILIEHUN aTOMHBIX SIEP.
3aKOH paAMOAaKTUBHOrO pacnana. AnepHeie peakunu. LlenHas peakuus qeaeHus siep.

DneMeHTapHble YacTUllbl. DyHAaMEHTAIbHBIE B3aUMOICUCTBUSL.

Crpoenne Beesennoit (5 4)

CoBpeMeHHbIE TPeICTABICHUS O MPOUCXOXKAeHUU U 3BoJtornu CoiHia v 3Be3/. Knaccudukarus 38e3/1. 3Be3/bl U MICTOYHUKHU
WX DHEPTHUH.

lNamaktuka. [IpencraBieHue 0 CTPOCHUU U 3BOJIOLNU BCeleHHOM.
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IIpumepHbIii IepeyeHb NPAKTHYECKUX U JJA00pPATOPHBIX padoT (Ha BHIOOP yUHTEJIs)
IIpsimble n3mepeHus:

M3MEPEHUE MTHOBEHHOU CKOPOCTH C UCTIOJIb30BAHUEM CEKYHJIOMEpa UJIU KOMITbIOTEpa C JaTYUKAMU;
cpaBHEHHE Macc (TI0 B3aUMOJICUCTBUIO);

uzmepenue cuil 6 Mexanuke;

uzmMepeHue memnepamypovl HCUOKOCMHOIMU U YUPPOBLIMU MeEPMOMEMPAMU;

OIICHKa CHJI B3aMMOJICHCTBUS MOJIEKYN (METOJAOM OTpPbIBA Karlellb);

usmepenue mepmooOuHAMUYECKUX napamempos 2aza;

uzmepenue I3/]C ucmounuxka moka;

WU3MEPEHUE CUJIbI B3AMMOICHCTBUSI KATYIIIKA C TOKOM M MarHuTa MOMOIIBIO 3JIEKTPOHHBIX BECOB;
OTpeieJICHUE TIeproia 0OpallieHus: JBOMHBIX 3Be3] (TIeYaTHbIE MaTepUaIbl).

KocBennbie U3MEPCHUS:

WU3MEPCHUE YCKOPCHMUS;
umepeHue yCKoOpeHus c60000H020 RAdeHU;

oTIpe/IeJICHUE PHEPTUU ¥ IMITYJIbCA IO TOPMO3HOMY ITyTH;

WU3MEpPCHUE YACITbHON TETUIOTHI IUIABJICHUS JIhA;

HU3MEPEHUE HAMPSOKCHHOCTH BUXPEBOTO AJICKTPUUSCKOTO OIS (MU HAOIIOEHUH dJISKTPOMAarHUTHOW MHTYKITHH );
U3MEPEHNE BHYTPEHHETO CONIPOTHUBIICHUS HCTOYHHKA TOKA;

onpeoenenue nOKazameisa NPEIOMACHUA CPeObl;

uzmMepeHue QoKycHoz20 paccmoanus coouparowieil u pacceusarouiell 1uH3;

onpeoenenue ONUHbL C6EMOBOIL 80JIHBL;

OTIPEICIICHUE UMITYJIbCA U DHEPTHH YaCTHIILI PU JIBMXKCHUH B MArHUTHOM T0J1e (110 hoTorpadusim).

HaOaronenue siBJIeHUM:

HaO0JII0ICHNE MEXaHUYECKHX SIBJICHUN B MHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX OTCUETA;
HaO0JI0ICHUE BBIHYKJACHHBIX KOJIeOaHUI U PEe30HAHCA;

HaOmoenune nuddysuu;

HaOJI0ICHUE SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIINH;



HaOJI0/IEHNE BOJTHOBBIX CBOMCTB CBeTA: MUdpakius, HHTepEpEeHLINs, TOIIPU3ALHS;
HaOJI0/ICHUE CTIEKTPOB;
BeuepHUe HaOII0IeHHs 3Be3/1, JIyHBI U MJIaHET B TENECKOM UM OUHOKIIb.

HUccaenoBanus:

HCCIICAOBAHNUC PABHOYCKOPCHHOI'O IABHMIKCHHA C HMCIIOJIB30BAHHMCM JJICKTPOHHOI'O CCKYHIOMCPA WM KOMIIBKOTCpa C

JaTdruKaMU,

UCCJIeIOBAHNE IBUXKEHUS TeJia, OPOIIEHHOTO TOPU30HTAIBHO;

UCCJIEIOBAHNE LIEHTPAIBHOTO YIapa;

MCCIIEIOBAaHUE KAYEHUS LIWJIMHAPA 110 HAKIIOHHOW IIOCKOCTH;

UCCJIeIOBAaHNE JIBUXKEHUS OpOyHOBCKOM yacTuilbl (1o Tpekam [leppena);

uccie006anue u3onpoueccos;

UCCJIEI0BAHUE U30XOPHOTIO MPOIIEcca U OLIEHKA a0COJIFOTHOTO HYJIS;

UCCIIEIOBAHUE OCTHIBAHUS BOJIBI,

MCCIIEIOBAaHNUE 3aBUCUMOCTH HAIPSHKEHUS Ha MOJIFOCAX UCTOYHMKA TOKA OT CHUJIBI TOKA B LIETIH;
MCCIIEIOBAHNUE 3aBUCUMOCTH CHJIbI TOKA YepPe3 JIaMIIOUKY OT HAMpsHKEHUsSI Ha HEll;
HCCIIEIOBAaHUE HArpeBaHUs BOJIbI HarpeBaTeaeM HEeOOIbIION MOIIIHOCTH;

uccne0o6anue A61eHUA INEeKMPOMAZHUMHOU UHOYKUUUL

ucciedosanue 3a6UCUMOCU y2ia NPe1OMIAeHUs Om Y2lia RAOEHUA;

ucciedosanue 3a86UCUMOCHU PACCIMOAHUA OM JTUH3bL 00 U300pPAXCEHUS OM PACCMOAHUA OM TUH3bL 00 Rpeomema;
uccineoosanue cneKkmpa 6000pooa;

WCCJIEIOBAHNE JIBUKECHUSI IBOMHBIX 3Be3]1 (TI0 MEYaTHBIM MaTepuaiam).

IIpoBepka runore3 (B TOM YHCII€ UMEIOTCS HEBEPHBIE):

IPY JIBIDKEHUH OpycKa 1O HAKJIOHHOM TIOCKOCTH BpeMsi TIEPEMEIICHHS Ha OMPEACIEHHOE PACCTOSHUSA TeM OOJIbIIe, YeM

OoJibllie Macca Opycka;

IIPU IBH>KEHUH OpyCcKa MO HAaKJIOHHOM MIOCKOCTH CKOPOCTh MPSIMO MPONOPLUHUOHATbHA MYTH;
IPU 3aTyXaHUU KOJIEOaHUI aMIUIUTyAa 0OOpaTHO MPOMOPIIMOHATIbHA BPEMEHU;
KBaJIpaT CPEIHEro MepeMelleHUs] OPOYHOBCKOM YacTHUIBI MPSIMO MPOMOPIHMOHANIEH BpeMEHM HaOmoJieHus (Mo Tpekam

[Teppena);



— CKOPOCTb OCTBhIBAHUS BOJIbl TMHEWHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;

— HalpspKEHHE MPU MOCIIEI0BATEIbHOM BKIIIOUEHUU JAMIIOYKHA U PE3UCTOPA HE PABHO CyMME HAaINPSHKEHUN Ha JaMIIOYKE U
PE3UCTOPE;

—  YIrOJl IpeJIOMJIEHUS IPSIMO MPONOPLUMOHAIIEH YTy MaJICHHUS,

— MpU IJIOTHOM CJIOKEHUU JBYX JIMH3 ONTHUYECKUE CUIIbI CKIIAbIBAIOTCS;
KoncTpyupoBanne TeXHH4eCKHUX YCTPOHCTB:

—  KOHCmpYuposeanHue HaAKI0HHOU niaockocmu ¢ 3a0anunvim KILT;

—  KOHCMPYUpOoGanue poliandcHvlX 6eco;

— KOHCTPYUPOBaHHE HAKIOHHOM IJIOCKOCTH, IO KOTOPOU OPYCOK JBUKETCS C 3aJJAHHBIM YCKOPEHUEM,;

—  KOHCmpyupoeanue 3n1eKmpoosuzames;

— KOHcmpyupoeanue mpancgopmamopa;

— KOHCTPYMPOBAHHE MOJIEIH TEJIECKOIA UM MUKPOCKOTIA.

Mexann4yeckue siBJIeHUS

BbInyCKHUK Hay4YuTCH:

® DACIO3HAaBATh MEXAaHMYECKHE SIBICHUS U OOBSCHITH HA OCHOBE MMEIOUIMXCSA 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIIOBUSI MPOTEKAHUS 3TUX
SIBJICHUM: PAaBHOMEPHOE W HEPABHOMEPHOE JBH)KCHHE, PAaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHEMHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOT0 [JBM)KEHHUS, CBOOOJHOE MaJieHUe TeJl, paBHOMEPHOE IBM)KEHHE 10 OKPY)KHOCTH, HMHEpLHs, B3aUMOJEHCTBHE TeJ, PEaKTUBHOE
JBUKEHME, Tepefadya JaBJICHUs TBEPJbIMHM TEIaMHM, >KMJIKOCTSMHU M ra3amu, aTMoc(epHOe NaBJieHME, IUIaBaHHUE Tell, paBHOBECHE TBEPABIX Tel,
MMEIOIINX 3aKPEIUIEHHYIO OCh BpallleHHs, KOJIeOaTeIbHOE JBI)KEHUE, PE30HAHC, BOTHOBOE JIBH)KEHUE (3BYK);

® ONUCHIBATh U3YUEHHBIE CBOMCTBA TE€J M MEXAHWYECKHUE SIBICHUS, UCHOIB3YS (U3NYECKUE BEIMUYUHBI: MYThb, NEPEMEIEHUE, CKOPOCTD,
YCKOpEHHUE, NepHoj 00palleHHs, Macca Tela, INIOTHOCTh BEHIECTBA, CUla (CHila TSKECTH, CUJIa YIPYrOCTH, CHJIA TPEHMs), JaBICHUE, UMITYJIbC Tela,
KUHETHYECKasi DSHEprusi, IMOTeHLUAIbHAs DSHEprusi, MexaHudeckas palOora, MexaHuueckas MomHocTb, KIIJI mpu coBepiienun paboThel €
MCIOJIb30BaHUEM MTPOCTOr0 MEXaHU3Ma, CHJIa TPEHHUSI, aMIUIUTY/a, IEPHOJ] U 4acTOTa KoJeOaHUM, AJTMHA BOJIHBI U CKOPOCTD €€ PACIpOCTPaHEHUS; MIPH
ONMCAaHUM TPABWJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M €IMHHIIBI M3MEPEHUs, HaXOAuTh (HOPMYIIH,
CBSI3bIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYMHAMU, BBIYUCIATH 3HaUCHHE (PU3NUECKON BEITHMUNHBI,

® aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBICHHUS M MPOLECCHl, UCTIONB3YS (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHUS YHEPIUH, 3aKOH
BCEMUPHOI'O TATOTEHUS, MPUHIUI CYNEepro3uLnu cuil (HaxoxkaeHue paBHoxencTByromen cuibl), I, 11 u Il 3akonsr HbroToHA, 3aKOH cCOXpaHEHUs



uMmnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpU 3TOM pas3iUyaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHa M €ro MaTeMaTHYecKOoe
BBIPA)KCHHUE;

® pasnMyYaTh OCHOBHBIC IPU3HAKU U3YyYCHHBIX (PU3NYECKUX MOJIENIEH: MaTepraibHas TOUYKa, HHEPLUAIbHAs CHCTEMa OTCUETa;

® pemiaTth 3aJa4uu, UCIOJb3Ys (PU3NUECKHUE 3aKOHBI (3aKOH COXPAHEHHUsI SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHUS, IPUHIUIT CYIIEPIIO3ULIUU CHIIL,
I, II u III 3axoHBl Hpl0TOHA, 3aKOH COXpaHEHHSI UMITYJIbCa, 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumesna) U GOpMYIIbI, CBI3BIBAIOIINE (HU3HUCCKUE
BEJIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEIIEeCTBa, CHIIA, AaBJICHUE, UMITYJIbC Tela, KHHETUYeCcKash SHEePIus, NOTeHIUATbHAS
SHEprus, MexaHuueckas pabora, Mmexanuueckas MomHoctb, KIT/[ mpocToro Mexanusma, cuiia TpEHHUsI CKOJBXEHUs, KOA(GGUIIMESHT TPEHHsI, aMILTUTY/Ia,
MepPUOJ] U YacTOTa KOJIeOaHU, JJIMHA BOJHBI U CKOPOCTh €€ PaclpoCTpaHEeHHs): Ha OCHOBE aHallu3a yCIOBHS 33Jauu 3allMChIBATh KPAaTKOE YCIOBHE,
BBIJICNIATh (PU3MUECKUE BEIUYHHBI, 3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE JUIs €€ PELICHHUs, TPOBOIUTH PACUEThl H OLEHUBATH PEAIbHOCTh MOJyYEHHOTO
3HaYeHUs! GU3NYECKON BETUUHUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABIEeHUAX 8 NOBCEOHEeBHOU HCU3HU O]l 0becneyeHus: 6e30nacHocmu npu obpawjenuy ¢ npubopamu u
MexXHU4eCKUMU YCmpoucmeamu, Ons COXPAHeHus 300p06bs U cOON00eHUs HOPM IKOJ02UYEeCK020 NOBeOeHUs 8 OKpyicarueli cpeoe; Npugooums
npumMepvl NPAKMUYECKO20 UCHONb308AHUS (DU3UYECKUX 3HAHULL O MEeXAHUYECKUX SGNeHUAX U QU3UYeCKUX 3aKOHAX;, Npumepvl UCHOIb308AHUS
80300HOBIAEMBIX UCTNOYHUKOB IHEP2UU,; IKOTIOSUYECKUX NOCTeOCEUL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

® pasiuuams cpaHuybl NPUMEHUMOCMU OUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobwull xapakmep @YHOAMEHMAIbHbIX 3AKOHO8 (3AKOH
COXpAHEeHUsT MexXaHU4ecKoll 3Hepauu, 3aKOH COXPAHEHUS UMNYIbCA, 3AKOH 6CEMUPHO20 MSA20MEHUs) U 02PAHUYEHHOCMb UCHOIb308AHUSL YACTNHBIX
3axono8 (3axou I yka, Apxumeda u op.);

® Haxooumv A0eK8AMHYI0 HPeOdJIONCeHHOU 3adaye @U3UYecKyio Mooelb, paspeulams npodieMy KaKk HAd OCHO8e UMeWUXcs 3HAHUU 1o
MeXaHuKe ¢ UCNONb308AHUEM MAMEMAMULECKO20 annapama, max u npu NOMowu Memooos OYeHKU.

TenoBble ABIeHUA

BbInyCKHUK HAyYHTCH:

® DAcCIO3HaBATh TEIJIOBBIE SIBICHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUNM OCHOBHBIE CBOMCTBA UJIM YCJIOBUS NMPOTEKAHUS ITUX SIBICHUM:
g ¢ys3us, 13MEHEeHHe 00beMa Tell IIPU HarpeBaHUU (OXJIAXKIEHUH), O0NbIIasi CAKUMAEMOCTh ra30B, Majasi CAKUMAEMOCTh KUJKOCTEH U TBEPBIX TEN;
TEIUIOBOE paBHOBECHE, UCTIApEHHE, KOHJICHCAIM, TUIaBJIeHNE, KPUCTAIUIN3AIUs, KUIIEHHE, BIQXKHOCTh BO3/1yXa, Pa3InYHbIe CIOCOOBI TerIonepeaadu
(TEenIonpOBOIHOCTb, KOHBEKIIMSI, U3JIyUE€HHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIOLIEHUE SHEPTUU MPU HCIAPEHUU JKUAKOCTU U BBIIEIICHUE €€
IIpY KOHJEHCALMHY 1apa, 3aBUCUMOCTb TEMIIEpATypbl KMUIIEHUS OT JJaBJICHMSI,

® OMNKCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U TEIJIOBBIE ABJICHUS, UCIOIb3Ys PU3NYECKUE BEIMUMHBI: KOJTMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPT U,
TeMIepaTypa, yJelbHas TEIUIOEMKOCTh BELIECTBA, y/AeIbHas TEII0Ta IJIaBJICHHUs, yelIbHas TEIioTa Mapoodpa3oBaHus, yelbHas TeIIoTa CrOpaHus
TOITNBA, KOA()(UIIMEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO JABMTaTess; MPU OMMCAHWU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HMCIOIb3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIBI U3MEPEeHUs, HaXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE NAaHHYIO (DU3HUECKYIO BEJIIMYMHY C APYTMMHU BEJIMYHMHAMH,
BBIUUCIIATH 3HaUEHUE (PU3NYECKON BEIMUMHBI,



® AHAIM3UPOBATH CBOWMCTBA TEJ, TEIUIOBBIC SIBIICHUS W TPOIIECCHI, HUCIOJIb3ys OCHOBHBIE IOJOXEHHUS aTOMHO-MOJIEKYJISPHOTO YYEHHUS O
CTPOCHHH BEIIECTBA M 3aKOH COXPAaHEHUS SHEPTUU;

® pasnMyYaTh OCHOBHBIC IPU3HAKU U3YYCHHBIX (PU3NYECKUX MOJICIICH CTPOCHUS Ta30B, JKUJAKOCTEH U TBEPABIX TEll;

® TIPUBOJUTH MPUMEPHI MPAKTHUECKOTO UCTIOIH30BaHUS (PU3NICCKUX 3HAHUH O TEIIOBBIX SIBICHUSX;

e pemiath 3aJa4M, UCIOJb3Yys 3aKOH COXPAHEHWS SHEPruu B TEIUIOBBIX Iporeccax U (OpMYIbl, CBS3bIBAIONIME (DU3NYCCKHE BEITHMYMHBI
(KOJMYECTBO TEIUIOTHI, TeMIIeparypa, yAedbHas TEIUIOEMKOCTh BEIECTBA, yJelbHas TEIUIOTa IUIABJICHUS, YJelbHas TeIioTa HMapooOpa3oBaHWs,
yllebHasl TEIJIOTa CTOPaHMs TOILIMBA, KO3()PHUIMEHT MOJE3HOT0 ASHCTBUS TEIJIOBOTO JIBUTATEIS): HA OCHOBE aHAINM3a YCIIOBHS 33J1au 3allMChIBATh
KpaTKOE YCJIOBHE, BBIICIATh (PU3UYECKHE BEITUYHHBI, 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC JJIsi €€ PENICHHS, MPOBOAWTH PAcueThl U OIICHUBATH
PEaTbHOCTh IMOJIYYEHHOTO 3HAUCHUS (PU3HUECKON BEIIMYHHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

® UCNONBL306AMb 3HAHUSL O MENJIOBbIX AGICHUSIX 6 NOBCEOHEGHOU JCU3HU OJisi 0becneveHus 6e30NACHOCmU npu 0OpaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMBAMU, Ol COXPAHEHUsL 300P08bsl U COONIOOCHUS. HOPM IKOLOSUHECKO20 NOBEOCHUsL 8 OKpYdcarouell cpeoe; npusooums
npUMepPbl IKOI0SULECKUX NOCIedCmEull pabomsl 0gueameinell 6HYmMpeHHe20 C2OPAHUsl, MENI08bIX U 2UOPOINEKMPOCAHYULL,

® paziuuams panuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOWull Xapakmep @QYHOAMEHMANIbHbIX (U3UYECKUX 3AKOHO8
(3aKOH COXpaHeHUs: FHepeUL 8 MENJI0BbIX NPOYECCax) U 0SPAHULEHHOCHb UCHONb308AHUS YACHHBIX 3AKOHO8,

® HAX00UMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye QU3UYeCKYI0 MOOelb, paspeuams npodaeMy KAK HA OCHO8e UMEIOWUXC 3HAHUL O
MENI0BbIX ABLEHUAX C UCHOIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowju Memooos OYeHKuU.

DJleKTprUYecKre 1 MATHUTHbBIE SIBJICHUS

BbINyCKHUK HAYYHTCS:

® DAcCMO3HaBaTh JIEKTPOMATHUTHBIE SBIEHUS U OOBICHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS
ATUX SIBIICHUI: OJIEKTpHU3alUsl Tell, B3aUMOACHCTBHE 3apsA0B, DJJEKTPUUECKUM TOK M €ro JeHCTBUS (TEIIoBOe, XMMHYECKOE, MarHUTHOE),
B3aMMOJICHCTBIE MarHUTOB, 3JIEKTPOMATrHUTHAS WHJYKITUS, JEHCTBHE MAarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM WM Ha JIBFIKYIIYIOCS 3apsDKCHHYIO
YacTUIly, ACHCTBHE OHIIEKTPUUYECKOTO TMOJIA Ha 3apsHKEHHYIO YacTHIly, JJEKTPOMArHUTHBIE BOJHBI, MNPSMOIMHEHHOE pacIpoCTpaHEHUE CBETA,
OTpa)KEHHE U TPEIIOMIICHHE CBETA, JIUCTIEPCHUS CBETA.

® COCTaBISITh CXEMBI DIEKTPUYECKHX IIeTeld C TOCIEA0BaTENbHBIM M TapaiieIbHbIM COSAMHEHHEM DIIEMEHTOB, pa3Nndas yCIOBHBIC
0003HAYEHHUS PTIEMEHTOB JIEKTPUUECKHX IeNeil (MCTOYHUK TOKa, KIII0U, Pe3UCTOp, PEOCTAT, JAMIIOUYKa, aMIIEPMETP, BOILTMETD).

® JICIIOJIB30BaTh ONTHYECKHE CXEMBI JUISI TOCTPOCHUS N300payKeHHH B TUIOCKOM 3€pKalie ¥ COOMpPAIONIei JTHH3E.

® OMKCHIBATh M3YYCHHBIE CBOMCTBA TEJ U DJIEKTPOMATHUTHBIC SBICHUS, UCTIOIB3Ys (U3MUECKUE BEIMYMHBL: SIEKTPUUECKUHN 3apsii, cuiia TOKa,
ANEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUIECKOe COMPOTHUBIICHUE, YACIBHOE COMPOTUBIEHHUE BEIIECTBA, padOTa AIEKTPUUECKOTO OIS, MOIIHOCTh TOKa,
(OKYyCHOE pACCTOSSHHE W OINTHYEeCKas CHJIa JIMH3BI, CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA;, NMPH ONMUCAHUHM BEPHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIb3yeMbIX BEIMYHMH, UX O0O3HAUEHUS W CIMHUIIBI U3MEPEHUsS; HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE AAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEITHUYNHAMMU.



® aHAJNM3UPOBATh CBOMCTBA TEJ, JJIEKTPOMArHUTHBIC SBJICHUS U TIPOLECCH, HCIONB3YS (PHU3UYECKUE 3aKOHBI: 3aKOH COXPaHEHHS
AJIEKTPHUYECKOTO 3apsijia, 3akoH OMma JuIs ydacTka 1emnu, 3akoH Jlxoyinsa-JIeHna, 3aKkoH IpSMOJUHEHHOTO PaclpoOCTPaHEHHS CBETA, 3aKOH OTPaXKCHUS
CBETa, 3aKOH MPEJIOMJICHHUS CBETA; IPU ATOM pa3inyarh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHHE.

® TIPUBOJIUTH MPUMEPHI MPAKTHUECKOTO UCTIOIB30BAHUS (PU3UUECKUX 3HAHUH O 3JIEKTPOMATrHUTHBIX SIBICHHUSIX

e pemath 3a7ayd, UCHONB3yd (usmueckue 3akoHbl (3akoH Owma s yyacTka nenu, 3akoH JDkoyns-JIeHna, 3aKOH MPSIMOJMHEHHOTO
pacrpoCTpaHEHHs CBETa, 3aKOH OTPAKCHHUsSI CBETA, 3aKOH MPEJIOMIICHHUS CBeTa) M (OpMYJbl, CBS3BIBAIOIIME (PU3MUECKUE BEIWYHMHBI (CHJa TOKa,
AJIEKTPHUYECKOE HAINPSHKCHUE, FIEKTPUIECKOE CONMPOTUBIICHUE, YICIbHOE CONPOTHBIICHHE BEIIECTBA, pab0Ta AJIEKTPHUYECKOTO OIS, MOIIHOCTh TOKA,
(oKyCcHOE pacCTOSHHE W ONTHYECKas CUia JIMH3BI, CKOPOCTb JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETa, (OPMYNBI pacuera
AJIEKTPUYECKOTO COMPOTHBIICHUS TPHUITOCIIEIOBATEILHOMUTIAPAIIICIFHOM COSJAMHEHUM TPOBOJHUKOB): HAa OCHOBE aHalM3a YCIOBHS 3aJauu
3alUCBHIBaTh KPATKOE YCIIOBHE, BBLACTATH (PU3NUECKHUE BEIMYMHBI, 3aKOHBI M (OPMYIbI, HEOOXOOUMBIE IJIi €€ PElICHHs, MPOBOAUTH PacueThl U
OLICHUBATh PEATLHOCTD MOJYYCHHOTO 3HAUCHUS (PU3HUECKON BEIIMYHMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® UCNONBL306AMb 3HAHUSL 00 JIEKMPOMACHUMHBIX SGLEHUAX 8 NOBCEOHEeSHOU JHCU3HU OJisl 0becneueHus 6e30nacHocmu npu oopaweHuu ¢
npubopamu u MexHU4ecKUMU YCmpoucmeamu, 0is COXpaHeHusi 300p08bsi U COONO0EHUS. HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicarouel cpeoe;
npUBOOUMb NPUMEDPHL GNIUSHUS INEKMPOMASHUMHBIX UZTYYEHUL HA JHCUBLLE OPCAHUMbL;

® pasiuuams paHuybl NPUMEHUMOCMU OUIUYECKUX 3AKOHO8, NOHUMAMb 8ceobwull xapakmep @YHOAMEHMAIbHbIX 3AKOHO8 (3AKOH
COXpaHeHUs dNeKMPUYecKoeo 3apaoa) U 02paHUieHHOCMb UCHOIb308AHUSL YACMHBIX 3aKOH08 (3akoH Oma 01 yuacmka yenu, 3akow [{coyaa-Jlenya u
op.);

® UCNONBL306AMb NpUEeMbl NOCMPOEHUs u3uueckux mooenel, HOUCKA U DOPMYIUPOBKU OOKA3AMENbCME BbLOBUHYMbBIX 2UNOme3 U
meopemuyecKux bl80008 HAd OCHOBE IMNUPULECKU YCIMAHOBLEHHbIX (haKmos;

® HaxoOoumv A0eK8AMHYIO HPeONIONCeHHOU 3adaye Guauueckyio Mooelb, pazpeulams npoodiemy KaK HA OCHO8e UMEoWUXcs 3HAHuu 00
INEKMPOMACHUMHDBIX SGNEHUSX C UCHONb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowjyu Memooos OYeHKuU.

KBanToBble siB/IeHHS

BbINYCKHUK HAYYHTCS:

® pacrio3HaBaTh KBAHTOBBIC SIBJICHUS W OOBSACHATH HA OCHOBE WMMEIOMIMXCSI 3HAHWHA OCHOBHBIE CBOWCTBA WJIM YCIIOBHS TPOTEKAHUS STHX
SIBJICHHIA: €CTECTBEHHAS U MICKYCCTBEHHAs PaHMOaKTUBHOCTb, O-, - M Y-U3Ty4YEHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CTIIEKTpa H3ITy4SHHsI aTOMa,;

® OIMCHIBATh U3YYCHHbIE KBAHTOBBIC SIBIICHUS, UCIIONB3Ys (PU3NUECKHUE BEIMUMHBI: MAaCCOBOE YHMCIIO, 3apsJ0OBOE YHCIIO, IEPUO/] IOTypacnaja,
9Heprus (OTOHOB; MPH ONUCAHUU MPABUWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIBb3YEMBIX BEIWYHH, UX 0003HAUYEHUS U €IUHMIBI U3MEpPEHUS;
HAXOJUTH (POPMYIIBI, CBS3BIBAIOIINE NAaHHYIO (U3NIECKYIO BEIMYUHY C APYTUMH BETHUYNHAMH, BBIYUCIIATH 3HAYCHNE (DU3MUECKON BEIINIHHEI,

® aHAJIM3UPOBATh KBAHTOBBIC SBJIECHUS, MCIONB3Ys (PU3UUECKHE 3aKOHBI M IMOCTYJAThl: 3aKOH COXPAHEHUS SHEPIuH, 3aKOH COXPaHEHMS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAHEHHUS MAacCOBOI'O YHCJA, 3aKOHOMEPHOCTH M3Jy4eHMsS M MOTJIOIIEHHUS CBETa aTOMOM, IPU 3TOM pa3inyarb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €70 MAaTeMaTHIECKOE BEIPAKECHHE;



® pa3IMyaTh OCHOBHBIC IPU3HAKH TUIAHETAPHON MOJIENIM aTOMa, HyKJIIOHHOW MOJIETIN aTOMHOTO SIpa;

® TPUBOJIUTH NPUMEPHI MPOSIBICHUS B MPHPOJIE U MPAKTUYECKOTO MCIOIB30BAHUS PAIMOAKTUBHOCTH, SACPHBIX M TEPMOSICPHBIX PEaKIHid,
CIIEKTPAILHOTO aHAIIN3A.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

® UCNONbL306aAMb NOJYUEHHbIe 3HAHUSA 68 NOBCEOHEGHOU JHCU3HU NpU 00pawjeHuu ¢ npubopamu u mexHUYecKumMu ycmpoucmeamu (cuemyux
UOHUBUPYIOWUX YaCmuy, 003umMemp), 0Jisl COXPAHEHUsl 300P08bs U COONOOEHUSI HOPM IKOLO2UYECKO20 NOBEOEHUs 8 OKpYicarowell cpeoe;

®  COOMHOCUMb IHEP2UIO CB53U AMOMHBIX S0€p C 0epeKmom Maccol;

®  NPUBOOUMB NPUMEPDLI BIUAHUA PAOUOAKMUBHBIX UTYYEHUU HA JHCUBbLE OP2AHUSMbL, NOHUMAMb NPUHYUN OeUCmEUs 003UMempa U paziudams
VCIL08US €20 UCNONb308AHUS,

® NOHUMAamMb IKOJO2UYECKUe NpooIemMbl, BOZHUKAIOWUE NPU UCHOIb30BAHUU AMOMHBIX JJIeKMPOCMAHYUL, U NYMU PeueHus 3mux npooiem,
nepcneKmuesbl UCNOIb308AHUSL YRPABTIEMO20 MEePMOSOEPHOO CUHMESA.

DJIeMeHThbI ACTPOHOMMHU

BhINyCKHUK HAYy4YUTCH:

e yKa3pIBaTh Ha3BaHWs IUaHeT CONHEYHON CUCTEMBI; pa3jinyaTh OCHOBHBIC NMPH3HAKH CYTOYHOTO BPAILCHHS 3BE3JHOTO Heba, JBIKCHHS
Jlynsl, ConHIIa ¥ TUIAHET OTHOCHUTEIBHO 3BE3I;

® TIOHUMATb PA3IUYUS MEKIY TEeITMOICHTPHUYECKON U TEOLEHTPUIECKON CHCTEMaMH MUPa;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

® yKazvleams obOwue ceoUCmM8a U OMAUYUA NIAHEeM 3eMHOU SPYnnbl U Nianem-cueanmos; manvix men CoaHeuHol cucmemvl U OOILUIUX
niaHen,; noab308amvCsi Kapmotul 36e30H020 Heba npu HAbI0OeHUsX 36e30H020 Heba;

®  PazIU4amMb OCHOBHbIE XAPAKMEPUCTIUKU 36€30 (pasmep, yeem, memMnepamypa) COOmHOCUMb Yeen 36e30bl ¢ ee MmeMnepamypoul;

® pasnuuams eunomesvi 0 npoucxoxcoeruu ConHeuHol cucmemul.



l. TemaTudeckoe IIAHUPOBAHUE

10 xiacc:
Ne Pa3nen KoimyecrBo | KoHnTrpoibHasn JlabopaTopHblie paboThl
4acoB padora
1. Beenenue. ®usnka u pu3nYeCcKue 1
METO/Ibl U3Y4YECHHUS] IPUPOABI
2. MexaHuka 43 2
3. OcHoBBI MOJIEKYJISIPHO- 27 2
KMHETUYECKOU TEOpUU u
TEPMOJVHAMMKMU.
4. OCHOBBI 3JIEKTPOJIMHAMUKHU 16 2

HUroro 87 yacos

KonTpoJib ypoBHsi 00yuenusi ¢pusznku B 10 kiaacce.

Ne

HaumenoBanue
pa3aeJioB U TeM

HcTOoUHHNK

Koaudukarop EI'D

Koauduxkarop BIIP

KonTponbnas pabota
Nel «Ocnoewt
KUHEMAamMUKuy

KonTponbHas pabora
No2 «Ocnoewi
OUHAMUKU U 3AKOHbL
COXPAaHeHUs1»

KonTponbnas pabora
Ne 3 «Ocrosbl
MOJLEKYISPHO-
KUHEemu4ecKo

meopuuy

KonTponpHas pabora
Ne 4 «OcHosvwi

Hunaktuueckue marepuansl dusmka 10 xmace /
A.E.Mapon, E.A.Mapon. — M.: UznarenbctBo
«dpoda», 2014 1.

TemaTndeckne KOHTPOJIBHBIE M CAaMOCTOSITEIbHBIC
pabotsl mo ¢usuke 10 xmacc / O.W.I'pomuea. —
M.: U3garennscTBO «IK3amMeH», 2012 1.

1.1.1-119

1.2.1-155

2.1-2.6

2.1.1-2.1.17

2.2.1-2.2.11

3.1-3.7




mepmodunamuku»

KonTponbHas padoTa
Ne 5
«dnexmpocmamuxa.
3akxonwl
NOCMOSHHO20
moKay.

Hunaktuueckue marepuansl Gusuka 11 kmace /
A.E.Maposn, E.A.Mapon. — M.: 3garenscTBO
«podar, 2014.

TemaTuyeckre KOHTPOJIbHBIE U CAMOCTOSATEIbHbIE
pa6otsl o pusuke 10 xkmacc / O.U.I'pomiieBa. —
M.: U3parenbcTBo «OK3aMen», 2012 T.

3.1.1-3.2.10

4.1-4.7

Jlabopartopnas padota Nel «M3mepenue kodhduiiueHTa TpeHUs CKOJIbKESHUS

Tembl 1abopaTopHbIX padot B 10 Ki1acce

Jlaboparopras padota Ne2. «/3yueHune 3akoHa COXPaHEHUS MEXaHUICCKOU SHEPTUI.
JlabopatopHnast pabota Ne3 «DkcrnepuMeHTanbHas poBepka 3akoHa I 'eli-Jlroccakay
Jlaboparopuas padota Ned. «M3mepenne D/]C 1 BHyTpEHHETO COMPOTUBICHUS HCTOYHHUKA TOKAY.

«DnekmpomacHumuas
UHOYKYUSL»

A.E.Mapomn, E.A.Mapon. — M.: 3gatenscTBO
«/Ipodar, 2014.

11 knacc:
Ne Pa3nen KounuecTBo yacos KonTtpoabHasn JlabopaTopHbie padoThI
padora
5. DJIEKTPOAMHAMHUKA 53 1 2
(mpogomxeHue)
6. OCHOBBI  CHEIIMAJIBHON  TEOpHH 3 - -
OTHOCUTEJIbHOCTH
7. KBanToBas ¢usuka 27 2 1
6. Crpoenue Beenennoit 5
Hroro 88 yacos
KonTtpoJub ypoBHsi 00yuyenusi pusuku B 11 kiaacce
Ne HaumenoBanue HUcrounuk Komnpuxarop EI'D Konuduxkarop BIIP
pa3aeioB M TeM
1. | KonTtponbsHas padota Nel | JIumaktraeckue matepuanbl @usuka 11 kmacc / 3.3.1-34.7 4.4-45




Konrponsnas padora Ne2 | Tematnueckue KOHTPOJIbHbBIE u 3.5.1-3.6.12 4.6-4.7
«Onmukay caMocCTosTeNbHbIe paboTh 10 ¢usuke 11 kmacc / 4.1-4.3

Konrponbhast padora Ne | O.M.I'pomuesa. — M.: W3narenbcTBo 5.1.1-5.3.6 5.1-5.4
3 «Ksanmosas puzuxay | «Ix3amen», 2012 r..

KontponsHas pabora Ne
Ned«Keanmosas
Quszuxay

KonTponpHas padora Ne 2.2.1-2.2.11
5 «Ctpoenue
Bcenennon»

Tembl 1a0opaTopHbIX padoT B 11 kiaacce
JlabopaTopHasi pabdora Nel: M3yueHue 371€KTpOMarHUTHONW MHIYKIUU.
JlabopaTopHasi padota Ne2: V3amepenue nokaszaress peJIoMIICHUSI CTEKIIA.
JlabopaTopHasi padora Ne3: I13MepeHue JUIMHBI CBETOBOM BOJIHBI.
JlabopaTopHas padora Ned: «3yueHne TPEKOB 3apsKEHHBIX YaCTUID.

Kpurtepun u HopMbI OLlCHUBAHHUS 00Y4YAKOIIHUXCS
Ouenka ycmuvix omeemos yuaujuxcsa no Quszuke
OueHka «5» cTaBUTCA B TOM Ciy4ae, eCiIH YJalUuiics TTOKa3bIBaeT BEpHOE MOHUMaHKEe (PU3MUECKOM CYIIHOCTH pacCMaTpUBAaEMbIX SBICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHii, TA€T TOUHOE OTNPEEICHHE U UCTOJIKOBAHHWE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPUA, a TAK)KE MTPaBUIILHOE
onpeaeneHue GU3NIECKUX BETUYHH, UX €IHHHII U CIOCOO0B U3MEPEHMS; MPABUIIHLHO BHITIONHSAET YEPTEKHU, CXEMBI U TPaA(UKH; CTPOUT OTBET IO
CO6CTB€HHOMy II1any, COMpPOBOXAACT paCcCKa3 HOBBIMU IpUMEpaAMU, YMECT IPUMCHUTL 3HAHUS B HOBOU CUTyalluU ITPU BBIITOJHCHHUHU MMPAKTHYCCKUX
3aJlaHui; MOKET YCTAaHOBUTD CBA3b MEKY U3YUaeMbIM M paHee U3yYeHHBIM MaTepUaIoM Mo Kypcy (GU3HMKH, a TAK)KE C MaTepHalioM, YCBOCHHBIM MPH
H3YYEHUH OPYTUX IIPEAMETOB.
OueHka «4»- eciii OTBET YYCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha OIIEHKY «5», HO JaH 0€3 UCIOb30BaHUs COOCTBEHHOTO
IJ1aHa, HOBBIX ITPUMCEPOB, oe3 MMPUMCHCHUA 3HAaHWUHA B HOBOH CUTyaluu, 0e3 UCITOJIL30BaHUS CBSI3EH C paHEC N3YUYCHHBIM MaTC€prajioM U MaTCpHUaAJIOM,
YCBOGHHBIM MPU U3YYEHUU JAPYTUX MPEAMETOB; €CIIM yYalIHics JOMYCTHII OJIHY OIIMOKY MK He Ooiee ABYX HETOUYETOB M MOXKET UX HCIIPABUTH
CaMOCTOSITENILHO UJTU C HEOOJIBIION TOMOIIBIO YUUTEIIS.
OueHka «3» CTaBUTCS, €CIIM yUYaIIHACs MPaBUIHLHO TOHUMAaET (GU3UUYECKYIO CYIITHOCTh PACCMAaTPUBAEMBIX SIBJICHHUI U 3aKOHOMEPHOCTEH, HO B OTBETE
HUMEIOTCS OTJIeNIbHbIE TPOOEIIbl B YCBOCHHUH BOIPOCOB Kypca (pU3UKHU, HE MPENSATCTBYIONINE JaJbHEHIIEMY YCBOSHUIO IPOrpaMMHOTO MaTepHara;
yMeeT MPUMEHSITh MMOTYYCHHbIE 3HAHUS MPU PEIISHUH MPOCTHIX 337a4 C UCTIOIb30BaHUEM TOTOBBIX (JOPMYJI, HO 3aTPYAHSIETCS MIPHU PEIICHUH 3a]1a4,




TpeOyroumx npeoOpa3oBaHUs HEKOTOPBIX (HOPMYI; TOMYCTUI He Oosiee OHOM Tpy0oil OIMOKY U JBYX HEAOUYETOB, HE Oosiee OAHOM rpy0oil U 0IHOI
HerpyOoii omuoKHu, He 60J1ee NBYX-TPEX HErPYOBIX OMIMOOK, OJHOW HErpyOOi OITMOKY U TPEX HEOUETOB; JOMYCTHI YEThIPE WIIH MATh HETOYETOB.
OueHKa «2» CTaBUTCS, €CIU YYALIHICs HE OBJIaJIe]l OCHOBHBIMH 3HAaHUSIMH U YMEHHUSIMH B COOTBETCTBUH C TPEOOBAHUSIMH ITPOTPAMMBbI U JOITYCTHII
Ooutblie OMMOOK U HEJJOYETOB, YeM HEOOXOAMMO IS OLICHKHU <«3».

Ouyenka nuCbMEeHHBIX KOHMPOJILHBIX PAdOm no usuxe

OueHka «5» ctaBUTCS 3a padOTY, BHIOJHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HETOUETOB.

Ouenka «4» craButcs 3a paboTy, BHIIOJIHEHHYIO IOJHOCTBIO, HO NPU HAJIMYMH B Hel He OoJiee 0JIHOM HerpyOoil OIMOKN U OTHOTO HelouéTa, He
0oree TpEX HETOUETOB.

OueHnka «3» CTaBUTCS, €CITM YIYSHUK MMPABUIILHO BBITIOJHUI HE MeHee 2/3 Bcel paOboThI WIIM TIONYCTHIT He 0oJiee OJTHON TpyOoi OMIMOKH U IBYX
He04ETOB, HEe OoJiee 0/IHOM IpyOol M OAHOM HerpyOoi ommnoOkH, He 6ojee TPEX HErpyObIX OMMOOK, OJHON HETpyOOoil OIMOKH U TPEX HETOUETOB, IPH
HAJIMYUU YETHIPEX-TIATU HEOYETOB.

OneHKa «2» CTaBUTCS, €CITU YUCIIO OMMUOOK U HEJOUYETOB MPEBBICKIIO HOPMY JUISI OLIEHKHU «3» WM TPAaBUIIBHO BBHITIOJHEHO MeHee 2/3 Bceil paboThI.

Ouyenka npakmuueckux pabom no gusuke

OueHka «5» CTaBUTCSA, €CIIM y4YaIIUICS BBITIOIHSAET padoTy B MOJTHOM 00BbEME ¢ COOIIOIEHUEM HEOOXOAUMOI MOCIeI0BAaTeIbHOCTH MTPOBEICHUS
OIIBITOB U U3MEPEHUI; CAMOCTOSATEIHHO U PAIMOHAIIEHO MOHTHPYET HEOOX0IMMOE 000PYIOBAHKE; BCE OMBITHI IPOBOJUT B YCIIOBUSAX U PEKHMAX,
o0eCIeYnBarOIIUX MOTYYCHUE IPABUIIBHBIX PE3YJIbTaTOB U BHIBOJIOB; COOJIOIACT TPEOOBAHMS IPABIII TEXHUKH O€30MaCHOCTH; MIPABHIBHO U
AKKYpaTHO BBIMIOJTHSICT BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEKH, IPAa(QUKHU; PABUIHLHO BBITIONHSIET aHATN3 MTOTPEITHOCTEH.

OueHka «4» CTaBUTCSA, €CIIM BHITIOJIHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLIO JOMYIIEHO ABa-TPU HelouéTa, He Ooliee OJHOM Herpy0oil ommoKy u
OJHOT'0 HEeA0o4YETA.

Ouenka «3» cTaBUTCSA, €ClIM pPabOTa BHITIOJHEHA HE TTOTHOCTHIO, HO 00BhEM BBITIOTHEHHOW YacTH TAKOB, UTO MO3BOJISIET MOJIYYUTh TPABUIIBHBIN
PE3yNIbTAT M BBIBOJ; €CITH B XOJI€ MTPOBEICHUS OIBITA U U3MEPEHUS ObUTN JOMYIIEHBI OIITHOKH.

Ouenka «2» cTaBUTCSA, €CIIM PabOTa BHITIOTHEHA HE TTOJHOCThIO, U 00BEM BBIMOTHEHHOHN YacTH pabOoThl HE TTO3BOJISET CAENaTh MPAaBUIbHBIX BHIBOJIOB;
€CIIM OTIBITBI, U3MEPCHWSI, BRIYUCIICHH S, HAOFOICHUS TPOU3BOIMIIACH HENTPABHIIBHO.

Bo Bcex ClIydasx OC€HKa CHUXXACTCA, €CJIIM YUCHUK HEC CO6J'IIOI[3J'I IIpaBrjia TCXHUKU 0€30I1aCHOCTH.

Ilepeyensb omudoK

I'pyovie omuoku

Hesnanue onpenenenuii OCHOBHBIX MOHSATHH, 3aKOHOB, TIPaBUJI, OCHOBHBIX MOJIOXKEHUH Teopuu, GopMyJ, OOIIETPUHITHIX CHMBOJIOB 0003HAaYSHH S
(bU3NYECKUX BETUYNH, SAMHULl U3MEPEHHS.

Heymenue BbI€TUTh B OTBETE TJIABHOE.



Heymenue npuMeHsATh 3HAHUS JJIS pEIIEHUs 3a/1a4 U 00BSICHEHUS] (PU3HMUECKUX SBJICHUH.

Heymenue untath ¥ CTpOUTH rpauKU ¥ MPUHLIUINAIBHBIE CXEMBI.

Heymenne moaroToBuTh K paboTe YCTaHOBKY WIIM JIa0OpaTopHOE 000pYJOBAHUE, IPOBECTH OIBIT, HEOOXOAUMBIE PACUEThI, MIIA UCTIOIb30BaTh
IIOJTyYEHHbIE JaHHBIE 1JIs BBIBO/IOB.

HebpexHoe oTHOIICHHE K Ta00paTOpHOMY 000PYIOBAHHIO ¥ U3MEPUTEBHBIM MPUOOpaMm.

Heymenue onpenenuts noka3aHue U3MEPUTEIHLHOIO IpUOOpa.

Hapymenne tpeboBanuii mpaBui 6€300aCHOTO TPY/Aa IPU BBIITOJHEHUH YKCIIEPUMEHTA.

Hezpyovie ouiuobxu

Hetounoctu ¢hopmMyarpoBOK, ONpeesieH I, TOHATHI, 3aKOHOB, TEOPUH, BEI3BAaHHBIC HETIOJIHOTOW 0XBaTa OCHOBHBIX NMPHU3HAKOB ONPEIEIIEMOTO
MOHATUS, OIINOKY, BEI3BAHHBIC HECOOIIIOIEHUEM YCIOBUN IIPOBEIEHUS ONbITA UM U3MEPEHUH.

OmunOKY B YCIOBHBIX 0003HAYCHHUSX HA MPUHIIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexe, rpaduKoB, cxeMm.

[Iponyck mwin HETOYHOE HaNMCaHUE HAMMEHOBAHUM €AMHUL (PU3UUECKUX BEITUYHH.

HepaunonanbHblil BBIOOp X0a pelICHUS.

Heoouémui

HepanmonanbHbIe 3aITUCH MTPH BEIYMCIICHUSX, HEPALIMOHAIBHBIC TPUEMBI B BEIUMCIICHUH, TPEOOPA30BAHUN U PEIICHUH 3a]1a4.
Apudmernueckre omMOKY B BBIYMCICHUSAX, €CJINM 3TU OLIMOKU Ipy00 HE HCKaXar0T PeaIbHOCTh MOJyYEHHOI'O pe3yJibTara.

OTnenbHbBIE TOTPENIHOCTH B (POPMYIIMPOBKE BOIIPOCA MIIM OTBETA.

HeOpesxHoe BbINOIIHEHHE 3aluceil, uepTexeil, cxem, rpauKoB.

Opdorpaduyueckre U MyHKTYaIIHOHHBIC OIIHOKH.



1. Y4yeOHO-MeTOAUYEeCKNIT KOMILJICKC:

Juis yunrens:

1.

no

SRS ARE

I".A.Mskumes, b.b.byxosnes, H.H.Corckuii / [lox pen. H.A.IlapdentseBoii, @usnka. 10 kiacc. ba3oBblii ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM
npunoxenueM). — M.: [Ipocsemienue, 2017.

I".A.Mskumes, b.b.byxosnes, H.H.Corckuii / [lox pen. H.A.IlapdentseBoii, @usuka. 11 kmacc. ba3oBblii ypoBeHb (KOMIUIEKT € 3JIEKTPOHHBIM
npunoxenueM). — M.: [Ipocsemienue, 2017.

Hunaktuueckue marepuansl Gusuka 11 knace / A.E.Mapon, E.A.Mapon. — M.: U3narensctBo «/Ipodan, 2014.

TemaTnueckne KOHTPOJIBHBIE U CaMOCTOsITENbHBIE paboTh! o gusuke 11 kmace / O.M.I'pomuesa. — M.: M3narenscTBo «Jk3amen», 2012 r.
3amanus oOpa3oBareabHOro oprana Penry EI'D

COOpHUK 3a/1aHUi M CAMOCTOATEIBHBIX padoT « @usuka 10», JI.A. Kupuk, F0.1.[luk- M.: Wnekca 2012r

st yyammxes:

1.

no

ook w

agrpwoOoNE

I'.S.Msxumes, b.b.byxosues, H.H.Cotckwii / [Tox pen. H.A.IlapdentreBoii, @usuka. 10 kinacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM
npuinoxenueM). — M.: [Ipocsemienue, 2017.

I'.S.Msxumes, b.b.byxosues, H.H.Cotckwii / ITog pen. H.A.IlapdentreBoii, @usmka. 11 kimacc. ba3oBblit ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM
npuinoxenueM). — M.: [Ipocsemienue, 2017.

Hunaxtuaeckue marepuansl Gusuka 11 xmace / A.E.Mapon, E.A.Mapon. — M.: M3narensctBo «/Ipodar, 2014.

Temaruueckrue KOHTPOJIBHBIE U CaMOCTOSITENNbHBIE paboThI 1o Gusuke 11 kmace / O.U.I'pomiesa. — M.: U3parensctBo «Ok3amen», 2012 r.
3ananus oOpasoBarenbHOro nopraia Pemy EI'D

COopHUK 3a/1aHUI U caMoCTOsATeNbHBIX padoT « duzuka 10», JI.A. Kupuk, F0.1U.Jlux- M.: Hnekca 2012r

HNurepHer-pecypcesl
Annmaru pusnueckux o0bekToB. http://physics.nad.ru/
JXusas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku Gusuku ¢ ucrosiap3oBanuem Murtepuera. http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/
dwusmka: Ko/uTeKIUs onbiToB. http://experiment.edu.ru/
dusnKa: 37IeKTPOHHAsT KOJUTEKIUs onbIToB. hitp://www.school.edu.ru/projects/physicexp




