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HOACHUTEJBHASA 3AIINCKA
[Iporpamma coctaBiieHa Ha OCHOBE aBTOpcKor padboueit nporpammsl A.B.IllaTtanunoi «Mocksa. IIpoceemenune, 2017r.». lannas
porpaMma peanu3yeTcs Mpu UCToib3oBaHuu yueOHuKoB «Pusuka 10,11» nunun «Knaccudyeckuii Kypey aBTOpOB:
[".A.Msxumes, b.b.byxosues, H.H.Cotckuit, B. M. YUapyrun / [Tog pea. H.A.IlapdentbeBoit u pazpaboTaHa B COOTBETCTBUU:

o ®enepanbHOro rocy1apcTBEHHOr0 00pa30BaTEILHOIO CTaHAAPTa CPEAHEro o0IIero oopa3oBaHus (yTBEpKIeH

npukazoM Munobpuayku Poccun Ne 413 ot 17 mas 2012 rona) ¢ usMEHEHUSIMH U JOTIOJIHEHUSIMU OT: 29 nexalpst
2014 1., 31 nexabps 2015 r., 7 urons 2017 r.

[konbHBIN Kypc PU3UKH — CUCTEMOOOPA3YIOLIUH /ISl €CTECTBEHHOHAYYHBIX ITPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI,
JIeKallie B OCHOBE MUPO3JaHHUs, SIBISIOTCS OCHOBOM COJIEp>KaHUs KYpCOB XUMHH, OMOJIOTHH, reorpaduu U actpoHomun. Ousnka
BOOPYKAeT IMIKOJbHUKOB HAYYHBIM METOJIOM MO3HAHUS, TTO3BOJISIFOIIUM TI0JTy4aTh OObEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE.
Oco0eHHOCTSIMH M3JI05KEHUS COePKAHNSA KypPCa ABJISIIOTCH:

e ©JIMHCTBO M B3aMMOCBS3b BCEX PA3/IEIOB KaK Pe3yybTaT IMOCIEA0BATEIbHOMN AETAM3ALNH IPU U3YYEHUU CTPYKTYPBI
BEIECTBA (OT MaKpo- A0 MUKpoMaciuTadboB). B riase «2nemeHTsl acTpo@u3nku. DBontonus BeeneHHon»
paccMmaTpuBaeTcs oOpaTHas MOCAEA0BATEILHOCT — OT MEHBIIIUX MAcCIITa00B K OOJIBIIUM, YTO 00ECIIEUNBAET BHYTPEHHEE
€UHCTBO Kypca;

e OTCYTCTBHE JieJIeHUs (PU3MKU HA KIIACCHUECKYI0 U coBpeMeHHYIo (10 kiacc: crnenuanbHas TeOpys OTHOCUTEIbHOCTH
paccMaTpuBaeTcs Beiie 3a MexaHukoil HpioToHa kak ee 00001IeHue Ha cilyqail IBUKEHHSI Tl CO CKOPOCTSIMH,
CpPaBHUMBIMH CO CKOPOCTBIO cBeTa; 11 Kiacc: KBaHTOBas TEOPHUsI ONPEACIIAET CIIEKTPbl U3TyUYEHHUSI U MOTJIOMIEHUS] BBICOKMX
4acTOT, UCCIIEAYET MUKPOMUD);

o JIOKa3aTENIbHOCTD M3JIOKEHUS MaTepHalia, 0a3upyromiasicsi Ha MPOCThIX MaTEMaTUYECKUX METO/IaX U Ka4yeCTBEHHBIX
OIICHKaX (MO3BOJISIONIUX MOJYYUTh, HAIIpuMep, B 10 Kacce BeIpaKeHUE IS CUITBI TPEHUS TTOKOS U JIJIsT aMITTUTYIbI
BBIHY>KJIEHHBIX KOJICOaHUI MasiTHUKA, OIIECHUTh PaJInyC YepHOU IbIpbl; B 11 Ki1acce OneHuTh pa3Mep sapa, JHEPTUIO CBSI3U
AJIEKTPOHA aTOME U HYKJIOHOB B SIIp€, KPUTHUECKYIO MAcCy ypaHa, BEJIMUYMHBI 3aps/I0B KBAPKOB, YKCIIO 3B€3]1 B ['anakTuke,
IIPUMEPHBIN BO3pacT BecenenHoi, napaMeTpsl BeelleHHOM B INTAHKOBCKYIO AIIOXY, KPUTHYECKYIO INIOTHOCTh BeenenHou,
OTHOCHUTEJIbHBIN MepeBec BeIlleCTBa HaJl aHTUBEIECTBOM, Maccy [[uHca, Temneparypy U IpuMepHOE BpeMsi CBEUEHUS
ConHila, BpeMsi BO3HUK-HOBEHHUSI PEJIMKTOBOTO U3ITyUEHHUS], IJIOTHOCTh HEUTPOHHOM 3BE3/Ibl, YUCIIO BHICOKOPA3BUTHIX
UBWIM3alUi BO BeeneHHol);

¢ MAaKCHMMAaJIbHOE MCMOJIb30BAHNE KOPPEKTHBIX (PU3nyecKkux Monene u ananoruit (mogenu: 10 kjmacc — MoJenu Kpucrasia,
AJeKTpU3aluu TpeHueMm; 11 kiacc — cBepXIpoBOIMMOCTH, KOCMOJIOTHUecKas Mojienbs @puiMana, MOJIeIb MPOCTPAHCTBRA,
UC-KPUBJIEHHOT0 TpaBUTanueit; ananoruu: 10 kinacc — ABMKEHUS YaCTUIL] B OJJHOPOAHOM I'PaBUTALMOHHOM U



ANEKTPOCTATUYECKOM NOJIsIX; 11 Kitacc — pacnpocTpaHeHHs] MEXaHUYECKHUX U AJIEKTPO-MarHUTHBIX BOJIH, JABJICHUS
UJeaTbHOTO U (POTOHHOTO Ta30B);

00CyXIeHHUE TpaHull IPUMEHUMOCTH BCceX M3ydaeMbix 3akoHoMepHocTel (10 kimacc: 3akonsl HetoToHa, ['yka, Kynona,
cioxeHus ckopocreid; 11 knacc: 3akoH OMa, KilaccuyecKasi TEOpHUS JJIEKTPOMAarHUTHOTO U3yYEHHUs) U UCIIOJIb3YEMbIX
MoJienel (MaTepuanbHas TOUKa, UICAJIbHBINA a3 U T. 11.);

HCIIOJIb30BAaHUE U BO3MOYKHAsI MHTEPHPETALNS COBPEMEHHBIX Hay4YHbIX JaHHBIX (11 K1acc: aHM30TpONUs PEITMKTOBOTO
M3ITyYEHUS CBSA3BIBAETCS C 00pa30BaHNEM aCTPOHOMUYECKUX CTPYKTYp (momo0HbIe uccienoBanus Jxona Masepa u
Jxopmka Cmyta Obutn yaocroensl HoGeneBckoit npemun no ¢usuke 3a 2006 roj), Ha MIECTH PUCYHKaX NMPUBEJICHBI B
pa3nbIx Maciutabax 3D-kapTuHku BeeneHHoM, MoydeHHbIe 3a MOCIEAHUE TO/Ibl C TOMOIIBI0 KOCMUYECKUX TEJIECKOIOB);
pPacCMOTpPEHUE MPUHIUIIA ACHCTBUS COBPEMEHHBIX TEXHHUUECKUX yCTporcTB (10 Kitacc: CBETOKONMMPOBAIHLHOM MaIllUHBI,
AJIEKTPOCTATUYECKOTO (PUIIbTPaA JIIsl OYMCTKH BO3/1yXa OT MbUIM, KJIaBUATypbl KOMIbIOTEPa; 11 Kiacc: gerekropa
MeTaJJINYe-CKUX NMPEAMETOB, II0€3/1a HAa MAarHUTHOW MOJYILIKE, CBETOBO/1a), IPUKJIAHOE UCIIOJIb30BAHUE (DU3UUECKUX
apneHud (10 kiacc: siBJIeHHUE IEKTPU3ALMUA TPEHUEM B JAKTUIIOCKONUH; 11 Kiacc: 31eKTpUYeCcKoro paspsjia B
MJIa3MEHHOM JIUCILIEE);

OOIIEKYJIbTYPHBIN aCMeKT (PU3NYECKOTO 3HAHUS, pean3alius UAeH MEKIIpeIMeTHbIX cBs3ei (10 kimacc: cuMmeTpus B
MPUPOJE U JKUBOIIHUCH, yIpyTHe neopManuu B OMOJIOTMUECKUX TKaHIX, (PU3UO0JIOTMUECKOE BO3/IEHCTBUE MEPETPY30K HA
OpraHu3M, CyIIECTBOBAHUE JIEKTPUUYECKOTO MoJs y pbi0; 11 kiace: pusnyeckre NMpuHIUIB 3pEHHS], 00bSICHEHUE IPUYNH
BO3HMKHOBEHUS PAJMALIMOHHBIX MMOSCOB 3EMJIM, BHIICHEHHE BKJIa/1a PA3IMYHBIX UICTOYHUKOB HOHU3UPYIOLIETO U3ITyYCHUS
B €CTECTBEHHBIN paIMallUOHHBIN (POH, NCIIOIB30BAHUE SIBJICHUS PAJUOAKTUBHOIO pacnaia B U30TOMHON XPOHOJIOTUH,
(dopMynrpoBKa HEOOXOIMMBIX YCIOBUI BOZHUKHOBEHHS] OPraHUYECKOM KU3HU Ha IJIAHETE).

Heau ndyyenust GU3UKH B CpeHeN HIKOJIe CaeAYIolue:

(opMupoBaHre y 00y4aromuxcsi yMEHUSI BUJETh U MOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUMMOCTh (PU3NYECKOTO 3HAHMUS
IUIS K&KJOTO YeJIOBEKa, HE3aBUCHUMO OT €ro NMpo(ecCUOHANBHON 1eATEeIbHOCTH; YMEHUHN pa3nnyaTh (PaKThl U OLEHKH,
CpaBHMBATh OLICHOYHBIE BBIBOJIbI, BUJIETh X CBS3b C KPUTEPUIMHU OLIEHOK, (DOPMYIHPOBATH U 0OOCHOBBIBATH
COOCTBEHHYIO MO3HUIIHIO;

(dbopMHpoBaHKEe y 00YUYaIOIINUXCS HEIOCTHOTO MPEACTABICHUSI O MUPE U POJIH (PU3UKH B CO3IaHUHM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA; YMEHUSI OOBACHATH MOBEJIEHHE 0OBEKTOB U MPOIIECCHl OKPYKAIOIIEH
JNENUCTBUTEIBLHOCTH — IPUPOAHON, COITMANBHOM, KyIbTYPHOU, TEXHUYECKOHN CPEe/Ibl, UCTIOIb3YS AJIA 3TOTO (PU3HUUECKUE
3HAHUS;

npuoOpeTeHre 00yUYaroIUMHKCS OIbITa pa3HOOOPA3HOU IEATENbHOCTH, ONBITA MO3HAHUS M CAMOIIO3HAHMS; KITFOUEBbBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTE ), UMEIOIIUX YHUBEPCATIbHOE 3HaYEHUE ISl PA3JIMYHBIX BUJIOB JESITEIILHOCTH,
HABBIKOB PEIICHUS MPO0OJieM, IPUHATUS PEIICHH, TOMCKA, aHaIu3a 1 00paboTku nHGOpMAaIIMU, KOMMYHHKATUBHBIX



HABBIKOB, HABBIKOB U3MEPEHUI, COTPYIHUYECTBA, 3(H(HEKTUBHOTO U OE30MACHOTO HCIIOIb30BAHMS PA3TUYHBIX
TEXHUYECKUX YCTPOMCTB;

o OBJIAJICHUE CHCTEMOI HAYYHBIX 3HAHUN O PU3NUECKUX CBOMCTBAX OKPYKAIOIIETO MUPA, 00 OCHOBHBIX (PH3UUIECKUX
3aKOHaX U O COCO0ax WX UCHOJIb30BAHUS B IPAKTUYECKOM KU3HU.

IHJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA KYPCA ®UBUKHA
OObyuenne pu3nku B 00pa3oBaTeNIbHOM YUPEXKICHUH J0JDKHO OBITh HAlIPaBiICHO Ha (OPMUPOBAHUE CIICAYIONIUX PE3YIbTATOB:

JINYHOCTHBIE Pe3YJIbTAThI:

- YMEHUE YIIPABIATH CBOEH [TO3HABATEIILHOM JESITEIBHOCTHIO;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUN BCEH KU3HM;

- CO3HATEJIbHOE OTHOILLIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHUIO YCIEIIHOM MpodeccuoHaIbHOM U 00111eCTBEHHON
NEATEIIbHOCTH;

- YMEHUE COTPYAHUYATH CO CBEPCTHUKAMHU, JETHbMHU MJIA/IIIErO BO3PACTa, B3POCIBIMUA B 00pa30BaTeIbHOM, y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON M APYTUX BUAAX IEATENBHOCTH,

- c(hopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

- 0CO3HaHUE 3HAYMMOCTH HAyKH, BIAJICHUS TOCTOBEPHON MH(OPMAIEN O MEPEAOBBIX TOCTHKEHUSAX U OTKPBITHSIX MUPOBOU U
OTEYECTBEHHOU HAYKH;

- 3aMHTEPECOBAHHOCTh B HAYYHbBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

- FOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY; - YYBCTBO F'OPJIOCTH 33 POCCUUCKYIO (PU3MUECKYIO HAYKY, TYMAaHHU3M; -
MOJIO’KUTEIBHOE OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb; - SKOJIOTHUECcKast KyJIbTypa, OepesKHOEe OTHOLIEHHE K POJIHOM 3emiie,
npUpOIHbIM OoraTtcTBaM Poccun u Mupa, HOHMMaHUE OTBETCTBEHHOCTHU 33 COCTOSIHUE MPUPOJHBIX PECYPCOB U pa3yMHOE
IIPUPOIOUCIIOIB30BAHUE.

MeTanpeaMeTHble Pe3yJbTAThI:

Pezynamuenvie YY/I: Ob6yuarowutica cmodicem: - CaMOCTOATEIBLHO ONPEACIATH 117U, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIE
3a/1a4d B 00pa30BaTeIbHON JACSITEIIBHOCTH U )KM3HEHHBIX CUTYAITUAX; - OIICHUBATh PECYpPCHI, B TOM YHCJIC BPEMS U IpyTHe
HEeMaTepHuaIbHBIC PECYPChI, HEOOXOAUMBIC /IS JOCTHKEHUS TTOCTABICHHON paHee MEIN; - CONTOCTABIISATH HMEIOIITUECS
BO3MOYKHOCTH ¥l HEOOXOIUMBIC JIJIsl JOCTHIKEHUS LT PECYPCHI; - OMPEISIATh HECKOIBKO MyTEH JOCTHKCHHS ITOCTABIICHHON
IIEJIH; - 3a71aBaTh TapaMETPhl M KPUTEPUH, TIO KOTOPBIM MOYHO OIPEAEIINUTh, YTO I€JIb JIOCTUTHYTA; - COTIOCTABIIATH ITOTyYEHHBIH
pe3yNbTaT AEATEeIHLHOCTH C MIOCTAaBICHHON 3apaHee 1eNbl0; - OICHUBATh MMOCIEICTBUS JOCTH)KCHUS TOCTABICHHOW 11EJIH B
JEeSATETbHOCTH, COOCTBEHHOM KU3HU M KU3HHU OKPY>KAFOIITUX JIFOJICH.




Ilosnasamenwvnoie YY/I: Obyuarowutics cmodcem: - KpUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HH(POPMALIUIO C Pa3HBIX
MO3UIHIL; - pacmo3HaBaTh U (UKCUPOBATH MPOTUBOPEUNs B UHGOPMAIIMOHHBIX HCTOUYHUKAX; - UCIIOJIb30BATh Pa3INyuHbIe
MOJIEJIBHO-CXEMAaTUYECKUE CPEJICTBA JUIsl IPECTABICHUS BBISIBIIEHHBIX B HHPOPMALMOHHBIX UCTOYHHUKAX MPOTUBOPEUYUH; -
OCYUIECTBJIATH PAa3BEPHYTHI MH(DPOPMAIMOHHBIN TOUCK U CTABUTh HE €T0 OCHOBE HOBBIE (y4eOHBIE U O3HABATEIbHBIC) 33/1a4H; -
MCKaTh U HAXOJUTHh 0000LIEHHBIE CIIOCOOBI PEIIEHUS 3a/1a4U; - IPUBOJAUTh KPUTUYECKHE APIYMEHTHI, KaK B OTHOIIICHUH
COOCTBEHHOTO CYXKJICHUS, TaK ¥ B OTHOIICHUH JEHCTBHUI U CY>KICHHUM IPYroro 4eloBeKa; - aHAIM3UPOBATh U MPE0OPa30BHIBATH
POOJIEMHO-TIPOTUBOPEYMBBIE CUTYALIMH; - BBIXOJIUTh 3a PAMKH Y4EOHOTO MPEAMETA U OCYIIECTBIISITH LIEJIEHANPABIECHHBIN MOUCK
BO3MOKHOCTH IIUPOKOTO MIEPEHOCA CPENICTB U CIIOCOOOB AEUCTBHUS; - BRICTPAUBAaTh MHAMBHUIYAJIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO, YUUTHIBAas OTPAHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTHOLIEHUS; - MEHATh U YJEPKUBATh
pa3HbI€ MMO3UIUHU B [I03HABATEIBLHON JEATENBHOCTH (OBITh YYEHUKOM U yUUTENEM; (POPMYIMPOBATH 00OPAa30BaTEIbHBIN 3a1IPOC U
BBITIOJIHATh KOHCYJIbTaTUBHBIE (PYHKIIMHA CAMOCTOSITENIBHO; CTAaBUTh MPOOJIEMyY U paboTaTh HaJ €€ PELICHUEM; YIPABIATh
COBMECTHOM IMO3HABATEIBHON JEATEIbHOCTHIO U IOTUUHATHCS).

Kommynuxamuenwvie YY/I: Obyuarowuiicsa cmodicem. - OCyIIECTBIATH 1€I0BYI0O KOMMYHHUKAIUIO, KaK CO CBEPCTHUKAMU, TaK U
CO B3pOCJIBIMH (KaK BHYTPH 00pa30BaTEIbHON OpraHU3aluy, TaK U 3a €€ MpeiesiaMu); - IPU OCYIECTBIEHUN TPyIIIOBON padOThI
OBITh KaK PYKOBOJUTENEM, TaK U YIEHOM MPOEKTHON KOMaH/bl B PA3HBIX POJISIX (TEHEPATOPOM UEH, KPUTUKOM, UCTIOJTHUTEIEM,
MPE3EHTYIOUIUM U T.J1.); - Pa3BEPHYTO, IOTHYHO ¥ TOYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJb30BaHHUE aJIEKBATHBIX (YCTHBIX U
MMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB; - PACIIO3HABATh KOH(PJIMKTHBIE CUTYallul U IPEIOTBpAIaTh KOHPIUKTHI 10 UX aKTUBHOM
(a3bl; - COraacoBbIBaTh MO3UIMU WIEHOB KOMaH/Ibl B MpoLecce padoThl HAJl OOLIMM MPOAYKTOM/PEIIEHUEM; - IPEACTABIATh
MyOJIMYHO pe3yibTaThl UHAUBUYAIBHOW U TPYIIIOBOM JIEATEIbHOCTH, KaK Mepe 3HaAKOMOM, Tak U nepe]; HE3HaAKOMOU
ayJIuTOpHE; - moaOUpaTh MAPTHEPOB ISl 1€T0OBOM KOMMYHHKAIIMHU, UCXOS U3 COOOpaKeHUI pe3yIbTaTUBHOCTH
B3aMMOJICHCTBYSI, @ HE JIMYHBIX CUMITATUH; - BOCIPUHUMATh KPUTHUECKHE 3aMEeUaHus Kak pecypc COOCTBEHHOI'O pa3BUTHS; -
TOYHO U €MKO (hOpMYJIMPOBATh KaK KPUTHUECKUE, TaK U 0J00pUTEIbHBIC 3aMEUaHMsI B a[ipec PYTUX JII0JIeH B paMKax JeJI0BOM U
o0Opa3oBaTeNbHOM KOMMYHHUKAIUH, U30€rasi Mpy 3TOM JIMYHOCTHBIX OLIEHOYHBIX CY>KICHUH.

IIpeaMeTHbIe pe3y/bTaThl:
Buvinycknuk na 6a3zo6om ypoene Hayyumcs:
o JIEMOHCTPHPOBATH HA IPUMEPAX POJIb U MECTO (PU3MKHU B (POPMUPOBAHUU COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B
Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOIMH, B IPAKTUYECKOU ACATEIIBHOCTH JIIOIEH;
¢ JIEMOHCTPHUPOBATH HA MPUMEPAX B3aUMOCBS3b MKy (PU3UKON U IPYTUMHU €CTECTBEHHBIMU HayKaMu;
e YCTaHABIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SABJICHUNA U TPUMEHSATH OCHOBHBIE (PU3NYECKHUE MOACIIU JUIsl KX
OIMCaHMS U OOBSICHCHHUS;
¢ HCIMOJb30BATh UHPOPMALIMIO PUZNYECKOTO COACPKAHUS MPU PEIICHUN YU€OHBIX, TPAKTUYECKUX, IPOEKTHBIX U
UCCJIeI0BATENbCKUX 3aJ1a4, HMHTETpUPYS MH(DOPMAIMIO U3 PAa3IMYHBIX HCTOYHUKOB U KPUTHYECKHU €€ OLIEHUBAs;




e pa3iMuaTh U YMETh HCIOJIb30BaTh B yU€OHO-HCCIEA0BATEIBCKON NESTEIBHOCTH METOAbI HAYYHOTO MTO3HAHUS
(HabirogeHue, onucanue, U3MEPEHNe, SIKCIIEPUMEHT, BBIIBUKEHHE TUTIOTE3bI, MOACIMPOBAHUE U JIP.) U (OPMbI HAYYHOTO
no3HaHus ((axTel, 3aKOHBI, TEOPUH), AEMOHCTPUPYS HA IPUMEPaX WX POJIb U MECTO B HAYYHOM IMO3HAHUH,

o TIPOBOAUTH MPSIMBbIE U KOCBEHHBIC M3MEHEHUS (PU3MUECKUX BEIMYNH, BEIOMpAs U3MEPUTENbHbIE PUOOPHI C YIETOM
HE00XO0AMMON TOYHOCTU U3MEPEHUM, IIIAHUPOBATH XOJ1 U3MEPEHHUIA, ITOIy4aTh 3HAYEHUE U3MEPSEMOM BETUYNHBI U
OLICHHMBATh OTHOCUTENIbHYIO MOTPEITHOCTD MO 3a/IaHHBIM (popMyiam;

¢ TIPOBOAMTH UCCIECIOBAHUS 3aBUCUMOCTEN MEX 1y PU3NUECKUMU BEIMYUHAME: MIPOBOIUTH U3MEPEHHUS U OTIPEICNIATh Ha
OCHOBE HCCIICIOBAaHUS 3HAYCHUE NTaPaMETPOB, XapaKTEPU3YIOIIMX JaHHYI0 3aBUCUMOCTb MEK/ly BEJIMYUHAMM, U JENIATh
BBIBOJI C YYE€TOM IIOTPEUIHOCTH U3MEPECHHU;

¢ HCIIOJIb30BATh JJIs ONMCAHUA XapaKTepa MPOoTeKaHusl PU3NUECKUX IPOLECCOB (PU3NUECKHE BETMUMHBI U IEMOHCTPUPOBATH
B3aUMOCBS3b MEX1Y HUMU;

e HCIIOJIb30BATh AJI ONMCAHUA XapaKTepa MPOTeKaHHsl PU3NUECKUX MIPOLECCOB (PU3NUECKHE 3aKOHBI C YUETOM TPaHUI] UX
IIPUMEHUIIPUMEHUMOCTH;

¢ peuaTh KaYECTBEHHBIE 337ja4M (B TOM YKCIIE U MEXIIPEIMETHOIO XapaKTepa): UCIONb3Ysl MOJIENH, (PU3NUECKUE BETUUHHBI
Y 3aKOHBI, BBICTPAUBATh JIOTHUECKH BEPHYIO LIEMOYKY OOBACHEHHUS (0KA3aTeNIbCTBA) MPEAJIOKEHHOTO B 3a7]a4€ Mpoliecca
(siBIICHUS);

e peuaTh pacyeTHBIE 33a4H C SIBHO 33JIaHHOM (PM3UUECKOM MOJIENbIO: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ1a4M BBIIETSATh
(pU3HYECKYIO MOJIENb, HAXOAUTh (PU3MUECKUE BEJIMYMHBI U 3aKOHBI, HEOOXOJUMBbIE U JOCTATOYHBIE JIJIsl €€ pEeLICHUs,
IIPOBOAUTH PACUETHI U MPOBEPATH MOJYUEHHBIN pPE3yIbTaT;

e YYHUTBIBATh IPAHULBI IPUMEHEHHUS U3YUYEHHBIX (PU3NYECKUX MOJIENIEH TPU pEIICHUN (PU3HUUECKUX U MEKITPEAMETHBIX
3aj1ad;

¢ HCIOJIb30BaTh MH(GOPMALIMIO U IPUMEHSATh 3HaHUS O MPUHIMIAX PabOThl 1 OCHOBHBIX XapaKTEPUCTUKAX N3YUEHHBIX
MalllH, TIpUOOPOB U APYTHX TEXHUYECKUX YCTPOMCTB JIs pEIICHUs TPAKTUUYECKUX, YUEOHO-UCCIIE0BATENbCKUX U
IIPOEKTHBIX 3a/1a4;

- HCIOJIb30BaTh 3HAaHUs O (PU3NUECKUX 00BEKTaX U MpOLEccax B MOBCEAHEBHOM KU3HU [T oOecrieueHus: 0€301acHOCTH IpU
oOpallleHuu ¢ MpUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMHU, JIJIsl COXpPAHEHUS 30POBbs U COOJIOICHHUSI HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLLEH Cpeae, sl IPUHATHS PELICHUN B [IOBCEIHEBHOW JKU3HU.

Mexanndeckue siBJI€HHUSA
e pacrno3HaBaTh MEXaHWYECKHE SIBIICHUS U OOBIACHATh Ha OCHOBE UMEIOIIUXCS 3HAHUM OCHOBHBIC CBOMCTBA WJIU YCIIOBUS
MIPOTEKAHUS ITUX SIBJICHUW: PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE, PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBIKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHHUS, CBOOOIHOE T1aJICHHUE TeJl, pPABHOMEPHOE
JIIBUYKEHUE 110 OKPYKHOCTH, UHEPLIMS, B3aUMOJEHCTBHUE TEJI, PEAKTUBHOE JBUKECHUE, IIEPEIayda NaBJICHUS TBEPAbIMU



TEJIaMH, )KUJIKOCTSIMU M ra3aMu, aTMoc(epHOe JaBleHue, INIaBaHUE Tell, PABHOBECUE TBEP/IbIX TEJ, UMEIOIINX
3aKpEIJICHHYIO OCh BpaIleHHs, KoJebaTeabHOe ABIKEHNE, PE30HAHC, BOJTHOBOE JIBIKEHHUE (3BYK);

OTHCHIBATh U3yUEHHBIE CBOICTBA TE€N U MEXaHUUECKUE SBJICHUS, UCTIONb3Yys (PU3NUECKHe BETUYUHBI: MyTh, IEPEMEIICHHE,
CKOpPOCTh, YCKOPEHHUE, epuo 1 o0palieHus, Macca Teia, INIOTHOCTh BEIIeCTBa, Cuila (Cuila TSXKECTH, CUila YIPYTrOCTH, cuja
TpeHHsI), JaBJICHUE, UMITYJIbC Tela, KHHETUYECKasi YHEPTHs, IOTCHIIMAIbHAs SHEPT U, MEXaHn4ueckas padoTa,
MexaHnnuyeckas MoimHocTh, KIIJ] mpu coBepieHr# paboThI ¢ UCTIOIB30BAHUEM MMPOCTOTO MEXaHMU3MA, CUJIA TPEHHUS,
aMIUIUTY1a, TIEPUOJI U YacTOTa KoJeOaHUM, ITTMHA BOJIHBI U CKOPOCTh €€ PACIIPOCTPAHECHHUS; IPU OMUCAHUH MTPABUIHHO
TPaKTOBaTh (PU3NUECKUN CMBICII UCIIOJIb3YEMBIX BETUYNH, UX 0003HAYEHUS U €AMHUIIBI U3MEPEHHS, HAXOAUTH (POPMYJIHI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NUECKON BETUUNHBL;
aHAJIM3UPOBATh CBOMCTBA TeJl, MEXaHUYECKHUE SIBJIICHUS U MPOIIECCHI, UCIOJB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH COXPaHEHUS
SHEPTUHU, 3aKOH BCEMUPHOTO TSATOTEHUS, MPUHIIUI CYNIEPIIO3UIIUU CHIT (HaXOXKeHUe paBHoAecTBytomen cuibl), I, 11 u 111
3aK0HbI HBIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCa, 3aKOH ['yka, 3akoH [lackains, 3akoH ApXyuMena; IIpu 3TOM pa3andarh
CJIOBECHYIO (POPMYJUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAXKEHHUE;

paznuyaTh OCHOBHBIE IPU3HAKHU U3YYEHHBIX (PU3NYECKUX MOJIENIEH: MaTepuaibHas TOUKa, MHEpIUaIbHas CUCTEMA
OTCYETa;

pemaTh 3a7a4u, UCIONIb3ys (PU3HMUYECKUE 3aKOHBI (3aKOH COXpPaHEHUs! SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHHUS, IPUHLIUIT
cynepnosuunu cui, I, II u III 3akonsr HeroTOHA, 3aK0H COXpaHEeHUs UMITYJIbCa, 3aK0H I 'yka, 3akoH Ilackains, 3akoH
Apxumena) u GpopmyJibl, CBSI3bIBAOIINE (PU3NYECKHE BETMUMHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, IIOTHOCTh
BELIECTBA, CUJIA, JABJICHUE, UMITYJIbC Tela, KHHETUYECKask SHEPrus, MOTEHIMANIbHAs SJHEPTUsl, MEXaHHUYecKas padoTa,
MexaHudeckas MoHocTb, KITJ[ mpocToro Mexannsma, cuiia TpeHHs CKOJIbKEHUSI, KOADPUIIMEHT TpeHUsl, aMILUIUTYAa,
HEepUOJ U YacToTa KoJeOaHuM, IJIMHA BOJIHBI U CKOPOCTh €€ PACIIPOCTPAHEHHUsI): HA OCHOBE aHaJIN3a yCIOBUS 3aa4u
3aMUChIBaTh KPATKOE YCIOBHE, BHLACIATH (PU3NUYECKUE BEIMUMHBL, 3aKOHBI U (DOPMYJIbl, HEOOXOAUMBIE JIJIS €€ PEIlIeHus,
IPOBOJUTH PACUETHI U OLIEHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAU€HUS (PU3NUECKON BEITUYUHBI.

TensoBble ABJICHUSA

pacrno3HaBaTh TEIUIOBbIC SIBICHUS U OOBSICHATH Ha 0a3e UMEIOLINXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIN YCIIOBHS
NPOTEKaHUs TUX sABJICHUN: TudPy3usi, u3MEeHeHne 00beMa Tell IPU HarpeBaHUM (OXJIaXKACHHUH ), OOJIbIIAs COKMMAEMOCTh
ra3oB, Majasi COKMMaeMOCTb KUJKOCTEN U TBEPABIX TEJl; TEMJIOBOE PaBHOBECHE, MCTIApEHKE, KOHJIEHCAllUs, TIIaBICHHE,
KpUCTAIA3AIMs, KAUTIEHUE, BIAXKHOCTh BO3/1yXa, pa3JIMUHbIe CIOCOObI TeIuionepeaauu (TeronpoBOHOCTb, KOHBEKIIHS,
U3ITyYEHHUE), arperaTHbIe COCTOSIHUS BEUIECTBA, MOTJIOLIEHUE YHEPTUU TPU UCTIAPEHUHN KUIKOCTH U BBIJIETICHUE €€ MpU
KOHJIEHCAIlMU N1apa, 3aBUCUMOCTh TEMIIEPATYPbI KUTIEHUS OT JaBJICHUS;

OMKCHIBATH U3yUECHHBIE CBOMCTBA TN U TEIJIOBBIE SABJICHUS, UCTIONB3YS (PU3UUECKUE BETUUYUHbBI: KOJTUYECTBO TEIJIOTHI,
BHYTPEHHSISI SHEPTUsl, TEMIIEpaTypa, yAelIbHas TEIIOEMKOCTh BEILIECTBA, yAeJbHas TEIJIOTA IUIABJIEHUs, yIeJIbHas TeIIoTa



napooOpa3oBaHus, yAeIbHas TEIUIOTa CrOPaHKS TOIUTMBA, KOAPPHUITUSHT IOJIE3HOTO ACHCTBHS TEIJIOBOTO ABUTATENS; IIPH
OIMCAaHWU TPABHIILHO TPAKTOBATh (DH3UUECKHI CMBICI UCIIOJIB3YEMbBIX BEIMUUH, HX 0003HAYCHUS U CIIUHUIIBI H3MEPEHUS,
HAXOIUTh (POPMYJIBI, CBA3BIBAIONINE TAHHYIO (PU3WUYCSCKYIO BEJIMUUHY C APYTUMHU BEJIMUYNHAMU, BRIYUCIIATH 3HAUYCHHUEC
(U3UYECKON BEIIMYNHBI,

aHAJIM3UPOBATH CBOWCTBA TEJI, TCILIOBBIC SBJICHUS H MPOIIECCHI, UCIIOJIB3YsI OCHOBHBIC ITOJIOKCHHS aTOMHO-MOJICKYJISIPHOTO
YYEHHUS O CTPOCHUH BEIIECTBA M 3aKOH COXPAHCHUS SHEPTHUH;

pa3ardaTh OCHOBHBIC MTPU3HAKY U3YUICHHBIX (DHU3MUCCKUX MOJICIICH CTPOSHUS Ta30B, )KHIKOCTEH U TBEPIBIX TET,
HPUBOJUTH MPUMEPBI IPAKTUYCCKOTO UCIIOJIb30BAHUS (PU3UUCCKUX 3HAHUHN O TEIJIOBBIX SBJICHUSX;

pelaTh 3a/1a4u, UCI0JIb3Ys 3aKOH COXPAHEHUS SHEPTUH B TEILUIOBBIX MpOIeccax v (JOPMYJIbI, CBI3bIBAIOIINE (PU3UICCKUC
BEJIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATypa, y/eIbHas TCINIOEMKOCTh BEIIECTBA, YACIbHAas TEIUIOTA IIABJICHHMS,
yIleibHas TeIIoTa mapooOpa3oBaHus, yAelbHas TEIUIOTa CrOPaHUs TOIUTHBA, KOA((HUIIMEHT MOJIE3HOTO ECHCTBUSL
TETUIOBOTO JIBUTATEJIS): HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4H 3aMTUChIBATh KPATKOE YCIIOBHE, BBIICIATH (PU3UICCKIC
BEJIMYMHBI, 3aKOHBI U (DOPMYITBI, HEOOXOMMEBIE JIJISl €€ PEIICHHUS, IPOBOJIUTH PACUETHI U OIICHUBATH PEATbHOCTH
MOJIyYEHHOTO 3HAYCHUS (DU3UUCCKON BEITMYUHBI.

BHeKTpI/I‘IeCKHe 1 MaroHuTHbBIC ABJICHUA

pacro3HaBaTh JIEKTPOMATHUTHBIC SIBJICHUS U OOBSICHITh HA OCHOBE UMEIOIIUXCSl 3HAHUI OCHOBHBIE CBOMCTBA WJIH
YCJIOBUS MPOTEKAHUS ATUX SIBIICHUI: JIEKTPU3AIIUs TEJ, B3AaUMOACHCTBUE 3aPsAI0B, AICKTPUUECKUN TOK U €ro IeUCTBUS
(TeniIoBO€, XUMHUECKOE, MATHUTHOE), B3AaUMO/ICHCTBUE MarHUTOB, 3JICKTPOMArHUTHAsI MHYKIIHS, JEHCTBUE MarHUTHOTO
T0JIs1 Ha TTPOBOJHUK C TOKOM UM Ha JIBMKYIIYIOCS 3apSUKCHHYIO YaCTHILY, IEMCTBUE SJIEKTPUUECKOTO TOJIs Ha 3apsKEHHYIO
YacTUILy, JIEKTPOMArHUTHBIE BOJIHBIL, IPSMOJIMHENHOE pacpOCTPAHEHNE CBETA, OTPAXKEHHUE U MPEIOMIICHUE CBETA,
JUCIIEpCHUs CBETA.

COCTABJIATh CXEMBbI AJIEKTPUUECKUX LEMEN € MOCIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX Ienel (MICTOYHUK TOKa, K04, PE3UCTOp, PEOCTart, JJaMIouKa,
aMIIEpMETP, BOJIBTMETP).

UCIIOJIb30BATh ONITUYECKHUE CXEMBI JIJIsl TOCTPOEHUS M300paKEHHI B TNIOCKOM 3€pKaJie U COOUpAroIeH JIHH3E.

OTHUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U AJICKTPOMArHUTHBIC SBJICHUS, UCTIONIB3YS (PU3UUYECKUE BEITUYMHBI: JICKTPUICCKUMA
3aps]l, CUiIa TOKa, AIEKTPUUECKOE HAIPSKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, YIEIbHOE COIPOTUBIICHUE BEILIECTBRA,
paboTa 3NEKTPUUECKOrO MOJIsl, MOIIIHOCTh TOKA, (POKYCHOE PACCTOSIHME U ONTHYECKas CUJjia JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCTOTA CBETA; MPU OMMCAHUM BEPHO TPAKTOBATH (PU3UUECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €IMHULIBI U3MEPEHUS; HAXOUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(bU3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYMHAMM.



aHAJIM3UPOBATh CBOWCTBA TEJI, SJIEKTPOMATHUTHBIE SIBJICHHS U MTPOLIECCHI, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI: 3aKOH
COXpaHEHUS IEKTPUUECKOT0 3apsiaa, 3akoH Oma i ydacTka 1enu, 3akoH Jkoyia-JIeHna, 3aKoH NpsSMOIMHEIHOTO
pacupoCTpaHEHUs CBETA, 3aKOH OTPAKEHHSI CBETA, 3aKOH IIPEJIOMJICHHS CBETA; IIPU 3TOM PA3IHYATh CIOBECHYIO
(GopMyITHUPOBKY 3aKOHA U €70 MAaTEeMAaTUYECKOE BHIPAKEHUE.

MPUBOIUTH MPUMEPHI MPAKTUUECKOTO HCTIONb30BaHUS (PU3NUECKUX 3HAHUN O AIEKTPOMArHUTHBIX SIBICHHIX

pelaTh 3a7a4n, UCIOIb3Ys PU3NYECKue 3aKOHBI (3akoH OMa 715 yyacTka 1enu, 3akoH Jlxoynsa-JIeHna, 3akoH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIOMIICHHS CBETa) U (POPMYJIHI,
CBsI3bIBAIOIME (PU3NYECKUE BEIMUUHBI (CHIIA TOKA, FIEKTPUUYECKOE HAIIPSHKEHUE, DJIEKTPUUECKOE COIIPOTUBIICHHE,
yJIeJbHOE CONPOTUBIICHUE BEIIECTBA, pabOTa AIEKTPUUECKOTO MOJISI, MOIIIHOCTh TOKA, (POKYCHOE PACCTOSHUE U ONTUYECKAs
CHJIa JIMH3bl, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA, (POPMYJIBI pacuera JIEKTPUIECKOro
COTIPOTHUBJICHUS MPHUITIOCIIEA0BATEILHOMHUIIAPAIIIIEIbBHOMCOEIMHEHUH TPOBOAHUKOB): HA OCHOBE aHAJIW3a YCJIOBUS 33aul
3aMUChIBaTh KPATKOE YCIOBUE, BBLACIATH (PM3NUECKUE BEIMUMHBL, 3aKOHBI U (DOPMYJIbl, HEOOXOAUMBIE JIJIS €€ PEIICHNS,
IPOBOJIUTH PACUETHI U OLIEHUBATH PEAJILHOCTD MOJyYEHHOTO 3HAU€HUs (PU3HUECKON BEIIUYUHBI.

KBanToBbI€E SIBJICHUS

pacno3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSCHATHh HA OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIOBUS
MPOTEKAHUS ATUX SIBJICHUM: €CTECTBEHHAs! U UCKYCCTBEHHAS PaJIMOAKTUBHOCTD, O-, - U Y-U3Ty4eHUs, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa U3IIyYeHHUs! aTOMa,

OMKCHIBATH U3yUYECHHBIE KBAHTOBBIE SIBJICHUS, UCIIOJIb3Ys (PU3MUECKHE BETUUYUHBI: MACCOBOE YUCIIO, 3apsI0BOE YHCIIO,
MepHoJI oJIypacnaaa, YHeprus (pOTOHOB; MPU ONUCAHUU IPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIONIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIBI U3MEPEHUS; HAXOIUTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DM3UYECKYIO BETUUYHHY C
JIPYTUMU BETMYMHAMHY, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIMYUHBI,

aHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCTIONIb3YS (PU3UYECKHE 3aKOHBI U MOCTYJIAThI: 3aKOH COXPAaHEHUs SHEPTUHU, 3aKOH
COXPaHEHMS AJIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPAHEHHUSI MAaCCOBOr'0 YK CIIa, 3aKOHOMEPHOCTH U3TYyUYEHHS U TIOTJIOLIEHUS
CBETa aTOMOM, TIPU 3TOM Pa3audaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUUECKOE BHIPAKCHHE;

pa3iinyaTh OCHOBHbBIE MPU3HAKY TUIAHETAPHON MOJIENIA aTOMa, HYKJIIOHHOM MOJEIN aTOMHOTO Si1pa;

MPUBOUTH MPUMEPHI IPOSIBJICHUS B IPUPOJIE U TPAKTUUECKOTO UCIIOIB30BaHUS PaIMOAKTUBHOCTHU, SJICPHBIX U
TEPMOSIIEPHBIX PEaKlUid, CIEKTPAIbHOTO aHAIN3A.

DJIeMEHTbI ACTPOHOMUH

yKa3bIBaTh Ha3BaHus M1aHeT COJIHEUHON CHCTEMBI; pa3indaTh OCHOBHBIE MPU3HAKK CYyTOUYHOI'O BPAIICHUS 3BE€3IHOTO
HeOa, aBvkeHus JIynol, CoHIIa U TJIaHET OTHOCUTEIBLHO 3BE3/I;
MOHUMATh PA3TUUMS MEXKY TeTUOIEHTPUIECKON U TeOIEHTPUIECKOM CUCTEMaMU MUDA;



Buvinycknux na 6a3060Mm ypoeHe noiyuun 603MOHCHOCHL HAYYUINMbCL:

o NOHUMAMb U 00BACHAMb YENOCMHOCIb PUIUYECKOU MeopUlU, PA3TUYAMb SPAHUYbLL e NPUMEHUMOCIU U MeCMO & POy
opyaux uzuueckux meoputi,

o B8l1a0emb npuemamu NOCMpOeHUs: MeoPemuU4ecKux 00KA3aAmeibCms, a maKice NPOSHO3UPOBAHUsL 0COOeHHOoCmell
npomeKanust pu3u4ecKux s81eHUll U NPoYecco8 Ha OCHOBe NOLYYEHHbIX MeoPemuiecKux 6bl80008 U 00KA3aAMenbCme,

o XAPAKMEPU308amMb CUCIEMHYIO C853b MeHCOY OCHOBONOIALAIOWUMU HAYUHBIMU NOHAMUAMU. NPOCMPAHCIBO, 8PEMS,
mamepusi (6eujecmaso, noie), 08uICeHUe, CULA, IHEPIUsL,

o 8bIOBUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALATOWUX PUSUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

o CAMOCMOSMENLHO NAAHUPOBAMD U NPOBOOUMDb Yu3UYeCKUe IKCNEPUMEHMbL;

o Xapakxmepuzosamo 2100aibHble NPOOIEMbl, CMoAwUe nepeod Yelo8euecmeoM: IHepeemuyecKue, Colpbesbie, IKoI02uYecKue,
— U pob PU3UKU 8 peleHUul dIMuUx npooiem,

o pewams npaKmuKo-opUeHMUpOBaHHvle KauecmeenHvle U paciemmuslie usuyeckue 3a0adu ¢ 6b100pomM GuULecKoll
MoOenu, UCNOIb3YS HECKOILKO (QUUYECKUX 3aKOHO8 UNU DOPMYIL, CA3bIBAIOWUX U3BECMHbLE PUIUUECKUE BENUYUNDL, 8
KOHMeKCme MeHCnpeoMemublx Cesa3ell;

o 00BACHAMb NPUHYUNBL PADOMBL U XAPAKMEPUCTNIUKY U3VHEHHBIX MAWUH, NPUOOPOS U MEXHUYLECKUX YCMPOUCms;

- 00BACHAMD YCA0BUSL NPUMEHEHUSL PU3UUecKUx mooesel npu peuleHuu GuauiecKux 3a0ay, Haxooums a0eK8anHyo
npeoslodcenHoU 3a0ade uzuyecKyro Mooev, paspeulams npooaemy, Kak Ha OCHOe UMEIOWUXCS 3HAHUU, MAK U NPU HOMOWU
Memooo8 OYeHKlU.

Mexanuyeckue siBJICHUA

o UCNONBL308AMb 3HAHUS O MEXAHUYECKUX SIBNIeHUSX 8 NOBCEOHEBHOU HCU3HU OJisl obecneuenus 6e30nacHocmu npu oopawjeHuu
¢ npubopamu u mexHu4ecKUMU yCmpoucmeamu, 01 COXpaHeHusi 300p0o8usl U coONI00EHUs HOPM IKONO0SUUECKO20
nosedetUst @ OKpyicaroujeli cpeoe;, npusoOUmMs NpUMepPbl NPAKMULECK020 UCNONIb308AHUSL PUIUYECKUX ZHAHUUL O
MEXAHUYECKUX ABNEHUSAX U PUULECKUX 3AKOHAX, NPUMEPbL UCNONb308AHUSL 80300HOBIAEMbIX UCOYHUKOS IHEPLULL;
9KOJI02UHECKUX NOCTIeOCMBULL UCCTe008AHUSL KOCMUUECKO20 NPOCMPAHCNG;

o pazuuams epanuybl NPUMEHUMOCIU PUULECKUX 3AKOHO8, NOHUMAMb 8Ce00wuli xapakmep GyHOaMeHmalbHbIX 3aKOHO8
(3aKOH COXpaHeHUs MeXAHUYeCKOU IHePUU, 3AKOH COXPAHEHUSI UMNYIIbCA, 3AKOH 6CEMUPHO20 MAC0MEeHUs) U
02PAHUYEHHOCMb UCNOIb308AHUSL YACMHBIX 3aKOH08 (3aKkoH I yka, Apxumeda u op.),



o HAX0OUMb A0EKBAMHYIO NPEONOAHCEHHOU 3a0aye Gu3uLecKyio MoOelb, paspeuams npoobiemy Kak Ha 0CHO8e UMEIOUWUXCS
3HAHUL NO MeXAHUKe C UCNOIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu noMowu Memooo8 OYeHKU.

TenjioBble SIBJICHUS
e UCNONBL308AMDb 3HAHUS O MENJI08BIX SAGNCHUSX 8 NOBCEOHEBHOU HCU3HU Ol 0becnedeHus 6e30nacHocmu npu 06pau4€Huu c

npudbOpamu U MexXHUYeCKUMU YCmpoucmeamu, 0Jisk COXPaAHeHUsl 300P08bsi U COONI0OEHUSL HOPM IKOJI02UUECKO20 NOBEOEHUs
8 OKpYJicarowell cpede; NPuBoOUmMs NPUMePbl IKOJIO2UHECKUX NOCIe0CMBULE pabombl 0gueameinell 6HYMpeHHe20 C2OPanUsl,
MENNI0BbIX U 2UOPOIIEKMPOCMAHYULL

o pazuuame epaHuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 6Ce0Owuli xapakmep pyHOaMeHmaibHbiX
Pu3ULeCKUX 3aKOHO8 (3AKOH COXPAHEHUS IHep2UU 8 MENIO8bIX NPOYECcax) U 0CPAHUYEHHOCb UCHOIb308AHUSL YACHHBIX
3AKOHO8,

o HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue hu3uUUecKyo Mooelb, pa3peuams npooiemy KaK Ha OCHO8e UMEIOWUXCS
3HAHUL O MENN0BLIX AGNEHUSX C UCNOILI0BAHUEM MAMEMAMUYECKO20 annapamad, max u npu NOMowu Memooos OYeHKU.

DJIeKTpUYeCKHe 1 MATHUTHBIE sIBJICHUS

e UCNOIBL308AMb 3HAHUS 00 INEKMPOMACHUMHBIX SGNIEHUAX 8 NOBCEOHEBHOU JHCU3HU Ol 0OecneyeHus 6e30nacHoCmu npu
obpawjeHuu ¢ npudopamu U MeXHUYECKUMU YCMPOUCMBAMU, OJisL COXPAHEHUS 300P08bsl U COONII00EeHUS HOPM
9KON02UYECKO20 NOBEOEHUSL 8 OKpYIIcalowell cpede, NPUsoOUnms NPUMeEPbL GIUSHUSL DJIeKMPOMASHUMHBIX U3TYYeHUl HA
JHCUBLIE OP2AHUIMDL,

o Paziuyams epaHuybl NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 8Ce00wull Xapakxmep QyHOAMeHMANbHbIX 3AKOHO8
(3aKOH COXpaHeHUsl DIeKMPULECKO20 3apsa0a) U 02PAHULEHHOCb UCNOIb30BAHUSL YACMHBIX 3aKOH08 (3akon Oma ons
yuacmka yenu, 3akoH Jcoyna-Jlenya u op.);

e UCNOTIBb3068aMb NPUEMbL NOCMPOEHUS PUUYECKUX MOOeTel, NOUCKA U POPMYIUPOBKU O0OKA3AMENbCNE 8bLOBUHYMbIX
aunomes u meopemuieckux 6b160008 Ha OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX aKmos;

o HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye Pu3uUuecKyo Mooelb, pa3peuams npooiemy KaK Ha OCHO8e UMEIOWUXCS
BHAHUL 00 INEKMPOMASHUMHBIX SGNEHUSAX C UCTOTIb30BAHUEM MAMEMAMUYLECKO20 annapama, max u npu ROMouju Memooos
OYEHKLU.

KBaHnToBBbIE iBJICHUS
o UCNOTBb306aMb NOTYUEHHblE 3HAHUS 8 NOBCEOHEGHOU HCUSHU NPU 0OpaujeHuU ¢ npubopamu U MmexHuyecKumMu
YCmMpOoUCmeamu (CHemuux UOHUSUPYIOWUX Yacmuy, 0o3umemp), 0l COXPAHEeHUs: 300P06bsl U COON0OEHUSL HOPM
9KON02UYECKO20 N0BEOeHUs 8 OKpYcalowell cpeoe;



e COOMHOCUMb IHEPSUIO CBA3U AMOMHDbLX ﬂdep c Oed)ekmom MAacceol,

npueodumb npumepsvl 6J1IUSAHUA paduoaxmueHblx le3]lylleHu1/7 HA JiCUBblE OP2AHU3MbBL, NOHUMANb NPUHYUN Oeticmeusi
003wwempa u pasauuamos yCioeus €20 uCnojlb306AHUA,

NOHUMAmb dKoJocudecKue i’lp06ﬂ€Mbl, 6O3HUKAWue npu UCnoJab306AHUU AMOMHbBIX 3Jzel<mpocmaHum7, u nymu peueHus
amux I’lpO6JZ€M, nepcnekmuesbl UCnojlb3068AHUA YNPABIAEMO20 mepﬂwﬂdepnoeo curmesda.

JIeMeHTBI ACTPOHOMMH

VKa3vuleams 00wue c80UCMEa U OMaUYUS NIIAHem 3eMHOU 2PYNNblL U NaaHem-2ueanmos, mauvix mei ConHeuHol cucmemol u
OobUIUX NIaHem,; NOJIb308AMbC KAPMOU 36€30H020 Heba Npu HaAOIOEHUSX 36€30H020 Heba,

pasauyams 0OCHOBHbLE XapaKmepucmuKu 36e30 (pasmep, yéem, memnepamypa) COOmHOCUmMs yeen 36e30bl C ee
memnepamypou,

e pasiudambsv cunomesvl O I’ZPOZ/[CXO.WC@QHMM Conneunoti cucmemai.



COAEPKAHUE KYPCA ®UIUKU

BBenenue. @usuka u pusnyecKue MeTOAbI U3yYeHUS MPUPOALI

®dusznka — GpyHgaMeHTaIbHAs HAyKa O MPUpoe. MeToIbl HAyqHOTO HCCIIeI0OBaHus (PU3NYECKUX ABICHUN. MoaenmpoBaHue
(bU3UYeCKUX SIBJICHUH 1 mporieccoB. PU3NIECKUI 3aKOH — TPAHUIIBI TPUMEHUMOCTH. PU3HUECKUE TEOPUH U IPUHITATI
cooTBeTcTBUS. Poiib u MecTo Qpu3uku B GOpMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI MUPA, B IPAKTUYECKOMN €SI TEIIbHOCTU
monei. Qusuxa u kyremypa’.

MexaHu4ecKkue siBJICHUA

['panu1IBl MPUMEHUMOCTH KIACCUUYECKOW MEXAHUKU. BakHeNIIMe KHUHEMAaTUUECKUE XAPAKTEPUCTUKHU — IIEPEMELLEHUE, CKOPOCTb,
yckopeHre. OCHOBHBIE MOJIENIH TEJI U ABWKEHUI. B3auMopelicteue Ten. 3akonsl BceMupHoro tsarorenus, I'yka, cyxoro TpeHusl.
NuepunanbHas cucrema orcuera. 3akoHbl MeXaHuku HproToHa. IMIynibc MaTepraibHOM TOYKU U CUCTEMBI. I3MEeHeHHe U
COXpaHEHUe UMNYJIbca. Mcnonvszosanue 3aKkoH08 MeXanuxu 0l 00bACHeHUs 08UdCEHUs HeDeCHbIX meal U Ollsl pa38umus
KoCcMu4ecKkux uccneoosanui. MexaHudeckas SHEpIrusi CHCTEMBbI Tell. 3aKOH COXpaHEHUsI MeXaHU4ecKoil sHeprun. PadboTa cuibl.
Pasnosecue mamepuanvrou mouxku u meepoozo mena. Ycnosus pasnosecusi. Momenm cunel. Pasnosecue sxcuokocmu u 2asa.
Jlsuorcernue scuoxkocmeti u 2a308.

OCHOBBI MOJIEKYJISAPHO-KUHETHYECKON TEOPUH

MonekynspHo-kunetudeckas teopust (MKT) cTpoenus BemiecTBa 1 ee 3KCIEpUMEHTANIbHBIE 10Ka3aTeIbCTBA. AOCOMIOTHAS
TeMIIepaTrypa Kak Mepa CpeIHEN KUHETUYECKOW SHEPTUU TEIIOBOTO JBMXKEHHUS YaCTHIl BemecTBa. MoJiesib UACalbHOr0 rasa.
JlaBiieHue ra3a. YpaBHEHHUE COCTOSIHUS UACaNbHOTO ra3a. Y paBHeHue MeneneeBa—KamneiipoHa. ArperaTHble COCTOSIHUS
BelecTBa. Modenb cmpoerusi HcudKocmell.

OCHOBBI TEPMOTUHAMUKHU

BuyTtpennsis sueprus. Pabota u reronepenaya kak crocoobl U3BMEHEHHs] BHyTpeHHeH sHeprun. [lepBolii 3aKkoH
TepMoauHaMUKU. HeoOpaTUMOCTh TETUIOBBIX potieccoB. [IpUHITUITBI NeHCTBUS TETUIOBBIX MalllvH (TapoBasi TYpOrHa, TBUTaTENb
BHYTPEHHETO CropaHusi, peakTUBHBIN npurarens). KI1/] TemioBoi ManmHsi.

OCHOBBI 2JICKTPOAUHAMHUKHU

Onektpuueckoe nose. 3akoH Kynona. HanpsxeHHOCTh U MOTEHIMAI 3JIEKTPOCTaTUIECKOTo nosis. I IpoBogHMKH,
MOJYNPOBOAHUKY U IUAJIEKTpUKU. Konaencartop. [IocTOsSTHHBIN 3JIeKTpUUECKUM TOK. ICTOUHMKH 3JIEKTPUUECKOTO TOKA.
DJekTpuyecKas Iielb U €€ COCTaBHbIe yacTu. HanpapieHue u AeicTBUs 2JIeKTpUIecKoro Toka. KonebaTeabHbIi KOHTYD.
DJIEKTPOMATrHUTHBIE BOJIHBI. [[Mana3oHbl 3JIEKTPOMArHUTHBIX U3TYYEHUN U UX TTPAKTUYECKOE TPUMEHEHHE.
DJIeKTPOMarHUTHBIE KOJIeOaHus. DISKTPOABIKYIAs criia. 3akoH Oma 1)1 OJIHOM 1eNH. DIEKTPUUYECKHUI TOK B MPOBOJHUKAX,
ANEKTPOJUTAX, MOIYIIPOBOJIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocme.




OCHOBBI YJIEKTPOAUHAMUKH (MPOJOJIKEHHUE).

NHnykiust MarHuTHOro noJisd. [[elicTBue MarHUTHOTO MOJIsl Ha MPOBOAHUK C TOKOM U IBUKYIIYIOCS 3apsKeHHYH0 yactuily. Cuia
Awmmnepa u cuna Jlopenna. MarHuTHbIe CBOWCTBA BellecTBa. [I0TOK BEKTOpa MarHUTHOM MHAYKLIHH. SIBJIIEHHE 3JIEKTPOMArHUTHOM
WHJYKIUHU. 3aKOH JIEKTPOMArHUTHON MHAYKIUU. DIeKTpoMarautHoe nosie. [lepemMmenHsblil Tok. SIBIeHNE CAMOMHTYKIINH.
WHIYyKTUBHOCTb. DHepausl 21eKmMpPOMACHUMHO20 NOJIAL.

KoJsie6anusi 1 BOJIHBI

Mexannyeckue konedaHus 1 BOJTHBI. AMIUTUTY/Ia, IEPUOJI, 4acToTa, (ha3a konebanuid. [IpeBparienns sHepruu Npu KoaeOaHUsX.
Buinyoicoennvie xonebanus, pezonanc. [lonepednnie U NpOAOIbHBIE BOJHBI. DHEPTUs BOJIHBL. Mumepgepenyus u ougparyus
80.J1H. 3BYKOBBIE BOJIHBI.

OnexkTpomMarHuTHbIe Kosjebanus. KonebaTenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KosieOanus. BeiHyX1eHHbIE
AIIEKTPOMArHUTHBIE Koniebanusi. Pezonanc. IlepeMennbiit Tok. KoHpeHcaTop U KaTyIlIKa B IIEMU MEPEMEHHOTO TOKA.
[Ipou3BoACTBO, Nepeaada u MOTpeOICHUE IEKTPUUECKON IHEPTUU. DIeMEHTapHas Teopus TpaHchopMaropa.
DIIEKTPOMarHuTHOE mnoJie. BUXpeBoe 3JeKTpruiecKoe noie. DINEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Jlrnana3oHbI JIEKTPOMArHUTHBIX U3JYYEHUN U UX TPAKTUYECKOE MTPUMEHEHHE. [ [pUHIIMITBI paAuOCBI3HU U TEJIECBUIACHUS.
Onruka

I'eomerpuueckas ontuka. [IpsmonuHeHOE pacCIpOCTPAaHEHUE CBETA B OTHOPOIHOM Cpelie. 3AKOHBI OTPAXKEHHUS U MPEITOMIICHUS
ceera. [lomHoe BHyTpeHHee oTpaxeHue. Ontudeckue npudopsl. BonHoBbie cBoiicTBa cBeTa. CkopocTh cBeTa. MuTepdepenus
ceera. Korepentnocts. Judpakuus ceera. [longpusanus ceera. Jucnepcus cera. [Ipaktnueckoe mpuMeHeHne
3JIEKTPOMArHUTHBIX U3Ty4YCHUU.

JIeMEHTbI TEOPUH OTHOCUTEILHOCTH

NHBapnaHTHOCTH MOJYJISI CKOPOCTH CBETa B BakyyMe. [[puHIIMN OTHOCUTENBHOCTH DUHIITEHHA. CBSI3b MACChI U SHEPTUU
CBOOOIHOM YacTUIbl. DHEprus Mokosi. CBsi3b MacChl C YHEPTHUEH.

KBanroBas ¢puszuka

['unoresa [lnanka o kBanTax. ®otoadpdexrt. YpaBuenue DiinmeiHa 1ia poroaddexra. @otonsl. ['unoresa ae bpoiisns o
BOJIHOBBIX CBOMcTBax yactull. KopmyckynsipHO-BOIHOBOM nyanusm. Coomuouienue Heonpeodenennocmu I etizenoepaa.
[Tnanerapuas monens ctpoenus aroma. OnbiTel Pesepdopna. KBantossie noctynarel bopa. Mcnyckanue u moriomeHne cBeta
aToMOM. Jlazepsl.

CocTaB u CTpOE€HHE aTOMHOTO sifpa. SlaepHbie cuibl. JleekT Macchl U SHEPTHS CBSI3U aTOMHBIX sifiep. Bubl palnoakTHBHBIX
MPEeBPAIICHUN aTOMHBIX SIJIEP.

3aKOH paJuoaKTUBHOTO pacmnaja. SAnepHsle peakiuu. Llennas peakuus AeNeHUs AA€p.1M SJHEPTUSI CBA3U HYKIIOHOB B sIJIpE.
Anepnas suepretuka. Ilpumenenue si0epHoti s3Hepeemuxy. BivsHue MOHU3UPYIOIIEH paJualiii Ha )KUBbIe OpraHu3Msbl. J[o3a
M3JIYyYEHUS, 3aKOH PAJUOAKTUBHOIO PACIajia v €ro CTaTUCTUYECKUH XapakTep. DJIeMeHTapHble YacTullbl. OyHJaMEHTaIbHbIC
B3aUMOJICUCTBUS.



Crtpoenue BeesieHHoit

CoBpeMeHHBIE NPEICTABIEHUS O MPOUCXOXKAEHUU U 3Boronnu CoitHua u 3Be31. CTpoeHHe coMHEYHOM cucteMbl. Cucrtema
«3emutst — JIynay. O6mue cBenenus o ComnHiie (BUA B TEJIECKOII, BpallleHUEe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIIA
U COCTOSIHHME BEIIECTBA B HEM, XUMHUECKUI cocTaB). MicTounuku sneprun u BHyTpeHHee crpoenue Connna. Kinaccuduxarms
3Be3. 3Be3/Ibl U UCTOYHUKHU UX dHeprun. dusznueckas npupoa 3se3a. Hama ["anaktuka (coctas, cTpoeHue, IBHKEHUE 3BE3]] B
["anaktuke u ee BpameHue). [Ipoucxoxnenne u 3BOIONUS TaJakTUK U 3Be3. [IpencraBieHne o CTpOCHUN U 3BOJIOIUU
Bcenennon.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kyacc
Ne | Paznen KomnmaectBo yacoB | KonmaectBo KonTposbHas JlabopatopHbie pabOTHI
110 aBTOPCKOM 4yacoB 110 pabouei | pabora aBTOpCKas /pabouas
nporpamme nporpamme
1 | Beenenue. ®usnka u pusznueckue | 1 1 0 0
METO/IbI U3YUCHUS TPUPOIBI
2 | Mexanuka 27 30 2 5/7
Kunemarunka 6 9 1/2
Junamuka 9 9 2/3
3aKOHBI COXpAaHEHUs B MEXaHUKe. | 7 7 1/1
Cratuka. [' mapomexaHuka 5 5 1/1
3 | MoaekysipHO-KHHeTHYECKAsI 10 11 1 1/1
Teopus
4 | OcHOBBI TEPMOAMHAMHKH 7 7 1 0/0
S5 | OCHOBBI YJIEKTPOAMHAMHKH 16 19 1 2/2
DIIeKTpOCTaTHKA 6 7
3aKOHbI TOCTOSIHHOTO TOKa 6 6
Tok B pa3nuyHBIX cpenax 4 6
6 | Pesepn 7 0
Hroro | 68 68 5 8/10




KounrtpoJs y

poBHs 00y4eHus. Pusuka 10 kiaacc.

Hara HanmenoBanne Hcrounnk Komudpuxatop EI'D | Kogudpukarop BIIP
IPOBEJICHUS | pa3JenioB U TeM
Kontponbhas pabora Nel JnnakTnyeckue MaTepuabl 1.11-11.9 2.1-2.6
«OCHOBbI KUHEMAMUKU» ®uzuka 10 xnacc / A.E.Mapom,
E.A.Mapon. — M.: U3natenbCcTBO
Kontponbnas padota Ne2 1.2.1-15.5
«dpodar, 2014 r.
«OcHo8bl OUHAMUKU U 3AKOHDbL
TemaTnyeckue KOHTPOJIbHBIE U
COXpaHeHUs1»
CaMOCTOATENbHbIE pa0OTHI MO
KonTtponrnas padota Ne 3 dusuke 10 kmace / O.M.I'pomuesa. — | 2.1.1-2.1.17 3.1-3.7
«OcHOBbL MOLEKYIAPHO- M.: N31aTenbCTBO « DK3aMEH»,
KUHeMUYecKou meopuuy 2012 r.
Kontponbnas pabora Ne 4 2.2.1-2.2.11
«OCHOBbI MepMOOUHAMUKUY
KonTtpomnrnas padota Ne 5 JunakTuyeckue MaTepuaibl 3.1.1-3.2.10 4.1-4.7

«3aKoHbl NOCMOSHHO20 MOKAY

®dusuka 11 knacc / A.E.Mapom,
E.A.Mapon. — M.: U3narenbcTBO
«poda», 2014.

TemaTndeckrne KOHTPOILHBIC U
CaMOCTOATENbHbIE pa0OTHI IO
¢usuke 10 kmace / O.U.I'pomiiea. —

M.: U3naTenscTBO «DK3aMEH»,
2012 r.




Tembl 12a00paTOPHBIX M NPaKTHYecKUX padoT B 10 kiacce

Jlabopatopnas pabota Nel M3mepenre MTrHOBEHHON CKOPOCTH M YCKOPEHUS C UCITOJIb30BAaHUEM CEKYHIOMEpPa U KOMITBIOTEpa C
JTaTYUKAMU;

JlabopatopHas padota Ne2 N3yueHue ABUKEHUS Teja MO0 OKPYKHOCTH;

JlabopatopHas pabota Ne3 U3zyuenue ABuKEHUS Teia, OpOUIEHHOTO TOPU30HTAIIBHO;

JlabopatopHas pabota Ned N3mepenue kECTKOCTU MPY>KUHBI;

JlabopatopHas pabota Ne5 NU3zmepenue ko3P duiineHTa TpeHUs] CKOJIbKEHHUS;

JlabopatopHas pabota Ne 6 M3yueHue 3akoHa COXpaHEHUs] MEXaHUYECKON YHEPTUH;

JlaGopartopnas padota Ne7 M3yueHue paBHOBECHsI TEJ MO ACHCTBUEM HECKOJIBKUX CHII;

Jlabopartopnas pabota Ne8 DkcnepuMeHTaIbHas MpoBepka 3akoHa [ eit-JIroccaka;

JlabopaTopHas pabota Ne 9 M3ydeHue mociae0BaTeIbHOTO U MAPAILICILHOTO COSTUHEHUS MMPOBOTHUKOB;
Jlaboparopnas padota Ne 10 Uzmepenue I/IC 1 BHYTpEHHETO CONPOTUBJICHUSI MICTOYHUKA TOKA.



TEMATHYECKOE IINTAHUPOBAHHUE

11 kyacc
Ne | Paznen KomnmaectBo yacoB | KonmaectBo KonTposbHas JlabopatopHbie pabOTHI
110 aBTOPCKOM 4yacoB 110 pabouei | pabora aBTOpCKas /pabouas
nporpamme nporpamme

1 | OcHOBBI JIEKTPOAHHAMHKH 9 10 1 2
(mpoxo.sikeHune)
MarsauTtHoe 1oJie 5 5 1/1
DJIEKTPOMArHUTHAsI MHIYKIIMS 4 S 1/1

2 | Konebanusi u BOJHBI 15 15 1 1
Mexanuveckue KojaeoaHus 3 3 1/1
DONeKTpOMarHUTHHIE KOJIeOaHust u | 5 5
BOJIHBI
MexaHn4eCcKre BOJIHBI 3 3
DJIEKTPOMAarHUTHBIE BOJIHBI 4 4

3 | OnTuka 13 14 1 3
['eomeTprueckast ¥ BOJHOBAs 11 12 3/3
OTITHKA
N3nyyeHne u CneKkTphl 2 2

4 | OcHOBBI cCIEIHATILHOW TEOPUN 3 3 0 0/0
OTHOCHTEJIbHOCTH

5 | KBanroBas ¢pusnka 17 17 2 3/3
CBETOBBIE KBAaHTHI 5 5 1
ATOoMHas pu3uka 3 3 212
®dwu3uka aTOMHOTO SiApa 7 7 1 1/1
DneMEeHTapHBIC YACTHUIIBI 2 2 0/0

6 | Ctpoenne BceenHoii 5 5 0 1/1

/ | loBTOpeHue 3 3

8 | Pe3epn 3 1




Hroro | 68 68 S 10

Koutpoas ypoBHsi 00yuenusi. ®u3nka 11 kiace.
Hara HanmenoBanne Hcrounnk Komudukarop EI'D | Kogudpukarop BIIP
MIPOBEJICHUSI | pa3/ieJiOB U TEM

Kontponbnas padora Nel JlunakTudecKkue MaTepuabl 3.3.1-34.7 4.4-4.5

«Macnummnoe nore. ®wusuka 11 xkmacc / A.E.Mapom,

Inexmpomacnumuasn unoykyusiy | E.A.Mapon. — M.: U3naTenscTBO

Kontponbhas padorta Ne2 «poda», 2014.

«Konebanus u eonnory TemaTnyeckre KOHTPOJIbHBIE U

KontposnbHas padora Ne3 CaMOCTOSITEIBHBIC PAOOTSHI 110 3.5.1-3.6.12 4.6-4.7

«Ceemosbvle 80J1HbL» ¢usuke 11 xmace / 4.1-4.3

KonTposbHas pabora Ne4 O.N.I'pomuesa. — M. 5.1.1-5.3.6 5.1-5.4

«Caemoanie KeaHmoLy N3 parenbcTBO «OK3aMen», 2012

KontponbHas padota Ne5 r.. 2.2.1-2.2.11

«Amomnasn guszuxa. Pusuxa

AMoOMHO20 50pay




Tembl 1200paTOPHBIX M MPAKTHYECKHUX padoT B 11 kiacce

Jlabopatopnas pabota Nel N3mepenne cuibl B3aUMOCHCTBUS KaTYIIIKA C TOKOM M MarHNTa;

JIaGopartopHas padota Ne2 U3yueHnne 31eKTpOMarHuTHOM UHIYKITUH;

JlabopatopHas pabota Ne3 OrnpezesieHre yCKOpeHUs: CBOOOHOTO MaJeHUsI PY MTOMOIIY MasSTHUKA;

JlabopatopHas pabota Ned N3mepenue nokazarens NpeloMICHHs CTEKIIa;

JlabopatopHas padbota Ne5 OnpezesieHre ONTUYECKON CHIIBI JIMH3BI U (POKYCHOTO PACCTOSIHUS COOMPAIOIIEH JINH3BI;
Jlabopatopnas padota Ne6 M3zmepenue IIMHbI CBETOBOM BOJIHBL;

Jlabopatopnas pabota Ne7 HabnrofeHre CIJIONIHOTO U IMHEHYATOTO CIIEKTPOB;

JlabopatopHas paborta Ne8 MccnenoBanue ciekTpa BoI0OpOa;

JlaboparopHas padota Ne9 OnpeneneHre UMITyJibca U SHEPTUM YACTUIIBI MPU JBUKEHUU B MArHUTHOM 11o0Jie (110 ¢oTorpadusim);
Jlaboparopnas padota Ne 10 Onpenenenue nepuoaa oOparieHus IBOWHBIX 3Be3]1 (IeYaTHbIE MaTepUalIbI).



KaJjieHgapHo-TeMaTHYeCKO€e NJIAHUPOBAHUE

BBenenue (1 yac)

10 kaacc (68 yacoB —2 yaca B HeJ1eJ1I0)

No Tema ypoka [IpenmeTHBIE pE3yIbTATHI Jomamnee ara

3a1aHUE

1/1 UYro uzyuaet ¢pusuka. Gusndyeckue | 3HaTh CMBICI NOHATUH: (PU3UUECKOE SBICHHE, Koncnekr
sBiieHus1. HaOmo1eHus U OTbITHI. TUIIOTE3a, 3aKOH, TEOPHSI, B3aUMOJICMCTBUE; BKIIA]]

POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
(du3HKH.

YMeETh OTJINYATh TUIIOTE3BI OT HAYYHBIX TEOPUH;
YMETh IPUBOJIUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO
HaOJI0JICHUS U DKCTICPUMEHT SIBJISIFOTCSI OCHOBOM 17151
BBIJIBUKCHHSI TUIIOTE3 U TEOPHUH.

Mexanuka (30 yacoB)

Kunematuka (94acoB)

2/1 MexaHu4ecKoe IBHKCHUH. 3HaTh pAa3JIUYHBIC BUIbl MEXaHUYECKOTO JBUKECHUS, §1,3
Cucrema otcuera. Tpaekropus. (U3UYECKUI CMBICH MOHSITUSI CKOPOCTH; 3aKOHBI
IlyTe. [lepememienue. PAaBHOMEPHOTO NPSIMOJIMHENHOTO JBUKECHUS;

3/2 PaBHOMepHOE TIpsSIMOTMHEHHOE CKOPOCTH; CPEIHEN CKOPOCTH, MTHOBEHHOM CKOPOCTH, | §4, 3amaHue
nBmxeHue Teia. CKopocCTb. YpPaBHCHHS 3aBUCUMOCTH CKOPOCTHU OT BPEMEHHU IIPU ctp.20
YpaBHeHue npuxeHus. Pemenue MPSIMOJIMHENHOM PAaBHOIIEPEMEHHOM JIBUKCHUU,
3ajad4. OCHOBHBIE XaPAKTEPUCTUKU PABHOMEPHOIO JIBUKECHUS

4/3 ['paduueckoe mpencTaBiicHUE TCJIa TI0 OKPY>KHOCTH 3HaTh
PAaBHOMEPHOTO MPSIMOJIMHEUHOTO Ymerb CTPOUTDH M GUTaTh rpaduKu paBHOMEPHOTO dbopmyIibl
JBUOKEHHUs. Pelenye 3aau. PSMOJIMHEWHOTO ABUKEHUSI, UCITOJIb30BaTh 3aKOH

5/4 MrHOBEHHAS U CPEIHAS CKOPOCTh, | CIOMKEHHUS CKOpPOCTEU MPU PEUICHUH 33/1a4, PEIIaTh §8

6/5 Vckopente. JIBIKEHHE C 3a7]a4¥ Ha OIPEICIICHUE CKOPOCTH TEJA U €T0 $9, 10

IOCTOSTHHBIM
yckopeHueM. MHCTpyKTax 1o
Tb./labopamopuas paboma Nol

KOOPJIMHATHI B JIIOOOH MOMEHT BPEMEHU 10 3a1aHHBIM
HAYaJbHbBIM YCIIOBUSM, ONIPEACIISTh KHHEMATUYECKUE
XapaKTEPUCTHUKU ITPU PABHOMEPHOM JBHKEHUH TeNa




«HsmepeHue MEHOBEHHOL
CKopocmu U yCKopeHus ¢
UCNnoJib306aHUEM cekyndomepa uiau
Komnosromepda C OamyuKamuy

10 OKPY>KHOCTH, IPUMEHSTH MMOTyUYCHHbIE 3HAHUS TIPU
pelieHuy 3aaa4

716 PaBHOMEpHOE ABMIKEHHE TOYKH 110 §15
OKpykHOCTH. KpuBoiuHeliHoe
nBkeHue. LlenTpoctpemuTearHoe
YCKOpPEHHUE.

8/7 HNHcTpyKTaX MO 3HaTh
Tbh.Jlabopamopnas paboma No2 dbopmyIBI
«H3yuenue osudcenus mena no
OKPYHCHOCTIU»

9/8 Kunemarnka abCcoMrOTHO TBEPIOTO §16
Tena Pernienue 3a1aq no teme
«KunemaTtukay.

10/9 | KonrpoJbHas pagora Nel [ToBTOpCHME
«OCHOGbI KUHEMamMUKW) TEOpUU

JAnnamuka (9 yacon)

11/1 | AHanu3 KOHTPOJIBHOM paboTHI U 3HaTh/IOHUMATh CMBICIT IOHATHI «UHEpPLUATbHAS U §18,19
koppekuus Y'Y /J[. OcHoBHOE HEHHEPLUAIbHASA CUCTEMA OTCUETAY,
yTBepxKIeHue Mmexanuku. Cuna. «B3aUMOJICHCTBHEY, «KMHEPTHOCTDY», KUHEPIIHS,

Macca. Equauiia maccsl. «CUJa», «KyCKOPEHHE», CMBICI 3aKOHOB HbIOTOHA,

12/2 ITepBerIii 3akoH HeroTona. Bropoit «T'paBUTALIMOHHBIC CHUJIBL», «BCEMUPHOC TATOTCHUE), §20, 21,24
3ak0H HeroToHa. TpeTI/Iﬁ 3aKO0H «CHJIA TSKECTH», KyIPYTrOCTh», «):[e(l)OpMaHI/IH»,
HeroroHa. «TPEHUE»; CMBICIT BEJIMYUH (GKECTKOCTHY,

13/3 | Pewenune 3amay mo reMe «3aKOHBI «x03(pPUIMEHT TpeHusA»; 3aK0OH I yKa. 3HaTh
Herotona» YMeTh HLTIOCTPUPOBATH TOYKH MPUIOKCHHUS CUIL, UX | hopMyIibl

14/4 | Mnerpykran no HaIlpaBJICHUE, HAXOUTh PABHOJICUCTBYIOILYIO 3ayanme B
TB.Jla6opamopnas paboma Ne3 HECKOJILKUX CHIT, PEIIATh 3a71a4H Ha BBIMUCICHUE CUIL. | rerpany
«H3yuenue dsudicenus mena, HSMepHTBUMaCC}/ tena. 3MepsaTh cuiibl
6POULENHO20 20PU3OHMATBHOY B3aUMOJICHCTBUS TEJI. BEIUMCIATH SHAYCHHS CHI 10

15/5 | Cruter 8 npupoyc. W3BECTHBIM 3HAYEHHUSM MAacC B3aUMOJICHCTBYIOITUX $27




16/6 | Cuia TsDKECTH U CHJIa BCEeMUPHOTO | TN M UX YCKOPEHHA. BBIUUCIIATH 3HAUSHUS §28, 33
taroreHus. Bec. HeBecomocTs. YCKOPEHHH TEJI 110 U3BECTHBIM 3HAYEHUSIM

17/7 | Hedbopmaryst ¥ CHIBI yIIPYTOCTH. JAEUCTBYIOIIUX CUII M MAcC Tl Beramcsars 3HaueHus | §34
3akoH ['yka. YCKOPEHHI TeJT IO U3BECTHBIM 3HAYEHUSIM
HHCTPYKTAXK 110 JNEUCTBYIOIIMX CUJI U Macc Tell.I[puMeHsTh 3aKOH
Tb./labopamopuas paboma Ne4 BCEMUPHOTI'0O TATOTEHUS IIPU pacueTax CUI U
«HMzmepenue scécmrocmu YCKOPEHUH B3aMMOJICMCTBYIOIIUX TeJ. M3MepsTh
NPYACUHBLY CUJIBbI B3aUMOJICUCTBUS TEll.

18/8 | Cuubl Tpernst. MHCTPYKTAX% 110 BoruucisaTe 3HaueHust CUJI U YCKOPEHUH. §36
Tbh.Jlabopamopnas paboma No5
«H3mepenue koaghguyuenma
MPEHUsL CKOTbHCCHUSL)

19/9 | Pewmenue 3anau no teMe «CHIIBL B 3ajaHue B
npuponae». Camocmosmenvhast TETpaaH.
paboma. [ToBTOpEHNUE

TEOPHUHU.
3aKOHbI COXpaHEeHHs B MeXaHUKe. (7 4acoB)

20/1 | Ummynbc MaTepualibHOW TOYKH. 3HaTh/IOHUMATh CMBICIT IOHSTHI «MMITYJIbC TEJIaY, §38
3aKOH COXpAaHEHHs UMITYJIbCA. «UMITYJIbC CUJIBI»; 3aKOHA COXPAaHEHHUS UMITYJIbCa,

PeakTuBHOE IBM)XEHHE. «paboTay, KMEXaHUYECKAsI SDHEPTHUS», CMBICH MOHATUS

21/2 | Pewmenue 3amay 1o reme «3aKoH DHEPIUHU, BUJIbI DHEPIUH U 3aKOHA COXPAHEHUS 3aganue B
COXpPaHCHHS UMITYJIbCa». SHCPTHUH TCTPaH.

22/3 | Mexanndeckast paboTa i MOIHOCTH | Y MCTh BBIYHCIISATE H3MCHEHHE HMITYIIbCA TEIa MPH §40
CHUTBL. yJlape 0 IOBEPXHOCTh, BBIYUCIIATH padoTy,

23/4 | Dueprus. Kunetnueckas sueprus. | TOTCHIHAIBHYIO M KHHETHHICCKYIO SHEPIHIO TCJI4, §41,

5475 | PaGoTa cruibl TSHKCCTH I OTIHCHIBATh U ?6’55[0H$ITB MPOLECChI H3MEHEHHS $43, 44, 45
YIPYrOCTH. KUHETUYECKOW U MOTEHIIMAIbHON SHEPTUU TeNa MPU
KOHCEPBATHBHBIE CHJTBL. COBEpIICHUH PabOThl, MPUMEHSAThH OJyYEHHbIE
TlOTeHIMATbHAS SHEPrHs. 3aKOH 3HAaHUA U YMEHUS MIPU PEIICHUH 3a]1au.

COXPAHEHHS SHEPTHI B MCXAHHIKE. [IpumeHsTh 3aK0H COXPAHEHHUs HMITYIIbCa I

25/6 | Macrpyxras 1o BBIMHMC/IEHHsA H3MEHEHHI CKOPOCTEH Tel IPH HX Jaxanme

TBJlabopamonnas vaboma No6 B3aMMOIeUCTBUAX. BIuncaste paboTy cui u TeTOALIL
PAmopHa p pan




«Hs’yuenue 3AKOHA COXPAHEHUA
MeXaHUuyecKolu IHEPSUU).

W3MEHEHUE KHHETUYECKOM SHEPTUH Tena. BeIuucIisITh
MOTEHIMAJIBHYIO SHEPTHIO TEJI B TPABUTALMOHHOM

26/7 | KonrpoubHasi padora Ne2 noJjie. HaxoauTes NOTEHIMAIBHYIO SHEPTUIO YIIPYTO [ToBTOpEHue
«OcCHo6bl OUHAMUKU U 3AKOHDL Ile(i)OpMI/IPOBaHHOFO Tea [0 U3BECTHOU Jle(bopMaHI/II/I TCOPHHU.
COXPAHEeHUA) H XKCCTKOCTH TCJIa. HpI/IMeHHTB 3aKOH COXpPaHCHHA

MEXaHUYECKOM SHEPIruH MPU pacueTax pe3yIbTaToB
B3aUMOJICHCTBUI T€JI TPAaBUTALIMOHHBIMU CUJIAMU U
CUJIaMU YIIPYTOCTH.

OCHOBBI CTATHKH ¥ THAPOMEXAHUKH (5 4acoB)

27/ AHanu3 KOHTPOJIbHON pabOThI U [IpuMeHsATh Ipu OOBACHEHUH PAaBHOBECHUS TEN §51
koppekuus Y'Y ]I. PaBHoBecue Ten. | ¢pusmueckue Mojienu: abCOMOTHO TBEPAOE TENO,

28/ Bunbl paBHOBeCHS. Y CIIOBUS HEHTP Mac? H LCHTp TAKECTH Tea; QusiHeckue 3anaHue B
PaABHOBECHS. BEJIMYMHBI: MOMEHT CUJIBI, TIJICUO CHUJIBI. reTpa.

®opMynHpoBaTh U O0BACHITH IIEPBOE U BTOPOE

29/ HNHcTpyKTAXK 1O YCJIOBHUSI paBHOBECHS TBEPJIOTO TeJa. [ToBTOpEHNUE
Tb./labopamopuas paboma Ne7 [IpuBOAUTH IPUMEPHI BUAOB PABHOBECHS TBEPIBIX TEOPUHU.
«M3yuenue pasnosecus mena noo T€JI, IPOCTHIX MEXAHU3MOB.
oelicmauem HeCKOIbKUX CUNLY @opMyIMpOBaTh: YCIOBUE PABHOBECUS phlUara,

30/ JlaBnenue. YcioBrue paBHOBECHS NPUHIUI MUHUMYMa IIOTEHLUAIbHON DHEPI M. §53
)knakoctr.3akoH Ilackais. HpI/IMeHHTB YCJIOBHUEC PABHOBCCHS phIdara Jjis

31/ 3akoH Apxumena. [InaBanue e 00BACHEHHUS JICHCTBUS PA3TMYHBIX HHCTPYMEHTOB, 3anaHue B

UCIIOJIb3YEMbIX B TEXHUKE U OBITY. TeTpany

[IpuMeHsTh yCIOBUSI pABHOBECHS TBEP/IBIX TEII K
PELICHUIO 3a/1a4.

dopMyIUpOBaTh U OOBICHITH HA OCHOBE
AKCIepUMeEHTOB 3akoH [lackans, 3akoH Apxumena,
ycnoBue miaaBanus Teia. OOBIACHSITH OIBIT
Toppudeniu mo 0OHApYKEHHIO aTMOC(HEPHOTO
naBneHus. 3amepsats atMmochepHoe TaBlIeHUE C
OMOIIBI0 OapomeTpa aneponaa. Habmonats u
AHAIM3UPOBATh JCUCTBUE aPXUMEI0BOW CUJIBI.

OCHOBBI MOJIEKYJISAPHO-KUHeTHYEeCKOI Teopuu (11 yacoB)




32/1

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopuu. Pazmepsl monekyin.Macca
Mosekys. KoandyecTso BemecTsa.

33/2

BbpoyHOBCKO€E IBIKEHHE.

34/3

Cumbl B3aMMOJICHCTBHS MOJIEKYJI.
CrtpoeHnue ra3000pa3HbIX, KUIKHX U
TBEPABIX TEJ.

35/4

NneanbHpIM ra3 B MOJIEKYJISIPHO-
KHHETHYeCKOU Teopun. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUH Tasza.

36/5

TeMmmeparypa u TENIOBOE
paBHOBecue. Onpenenenue
TEMIIEpaTypbl. DJHEPTHUsI TEILIOBOTO
JIBUYKEHUST MOJIEKYJL.

37/6

YpaBHEHHE COCTOSIHUS UJI€ATBHOTO
rasa. ['a30BrI€ 3aKOHEI

38/7

HNHcTpyKTa)K 110
Tb./labopamopnas paboma No8
«IKCnepumenmanbHas nposepKa
sakoua I'eu-Jloccakay

39/8

Hacermennsiii nap. /laBienue
HACBILIEHHOTO napa. Kunenue.
Ucnapenne xuakoctu. BiraxxHOCTh

BO3/yXa.

40/9

CBoMHCTBA KUIKOCTH.
IToBEpXHOCTHOE HATSKEHHUE.

41/10

Kpucranmueckue nu amopHbIe
Tena.

42/11

KourpoanHas padora No 3

3HATH/IOHUMATh CMBICTT TIOHSITHI «BEIIECTBOY,
«aTomy», «KMOJEKyJay, «auddy3us»,
«MEXKMOJIEKYISIPHBIEC CHIIBDY, OCHOBHBIE TIOJIOKECHUS
MKT, ctpoenue u cBOMCTBA Ta30B, )KUIAKOCTEN U
TBEPABIX TEJI, CMBICJ OHATHUN «TEMIIEPATYPA,
«a0coMI0THAs TeMITEpaTypay, CBsI3b MKy
a0COJIFOTHOM TeMITepaTypoOu ra3a u CpeIHeu
KMHETUYECKOW dHEPrUeh NBUKEHUS MOJIEKYI,
ocHOBHOE ypaBHeHHe MKT, ocCHOBHOE ypaBHEHHE
NTI'; 3aBUCHUMOCTBh MEXIYy MaKpPOCKOIIMYECKUMHU
napametpamu (p, V, T), XapakTepu3yomumMu
COCTOSIHHE Ta3a, CMBICJ 3aKOHOB bowiist — MapuoTra,
I'eii-Jltoccaka u [lapsnsa. YMeTs 0ObSICHATD
(u3nuecKue SIBJICHUS HA OCHOBE MPEAICTABICHHUM O
CTPOEHHHM BEILIECTBA, PEIIATH 33/1a4M HA ONPEIACICHUE
YHCJIa MOJIEKYJ, KOJIMYECTBA BEUIECTBA, MACCHI
BEILIECTBA U MACChl OJTHOM MOJIEKYJIbI, OOBACHATH
CBOWCTBA Ira3oB, JKUJIKOCTEW, TBEPBIX TET HA OCHOBE
UX MOJIEKYJISIPHOTO CTPOCHHUS, IPUMEHSATH
IIOJIyYE€HHBIC 3HAHUS U1l PELICHUS 3a/1a4, YKA3bIBaTh
IIPUYMHHO-CJIECTBEHHBIE CBSA3U MEXKIY
(bu3HMUEeCKUMU BEJTMYMHAMHE, BBIYUCIISATH CPETHIO0
KMHETHYECKYH0 SHEPTUIO MOJIEKYJI IPU U3BECTHOU
TeMIeparype.

3HATH/IOHUMATh CMBICIT TIOHITHI «KUTICHUEY,
«HUCTIapeHney, «apooOpa30BaHKEy, «HACHIIICHHBIN
nap»,«0THOCUTEIIbHAS BIAXKHOCTHY, «IIAPLHUATBLHOE
JIABJICHUE», YCTPOUCTBO U ITPUHIUIN JECUCTBUS
TUTPOMETPA U IICUXPOMETPA

YMeTh ONUCHIBATh U OOBSICHATH MPOLIECCHI
UCTIAPEHUS, KATICHUS U KOHJICHCALINU, U3MEPSATH
OTHOCHUTEJIBHYIO BIAQXHOCTh BO3/1yXa

§56

§58

§59

§60

§62, 63

$66, 68

IToBTOpEHNME
TEOPHUH.

§ 71, 72, 73

§75

§78

[ToBTOpEHNE




«OcHO6bl MONEKYNAPHO- TEOPUU
KUHEMU4ecKoll meopuuy

OCHOBBI TEPMOTUHAMUKH (7 4aCOB)

43/1 | Baytpennsis sueprus. Padora B 3HaTh/IOHUMATh CMBICIT TOHATUI «BHYTPEHHSIS §79, 80
TEPMOJNHAMHUKE. SHEPIUs»,«KOJIMYECTBO TETUIOTHI», «yACIIbHAs

44/2 | da3oBble Iepexo/Ibl. Y PaBHCHHE TEIIIOEMKOCTB, ()OPMyILy [UISl BBIYUCICHHUS §82
TEIUIOBOTO OaJiaHca. BHYTPEHHEH dHEPTruH, rpaduIecKuii Crocod

45/3 | Permenue 3ama4 o teme BBIYUCIICHUS Pa0OTHI ra3a,CMBICII IIEPBOTO 3aKOHA 3HaTh
«YpaBHEHHE TEIUIOBOro Obanancay. | TCPMOAMHAMUKY, (hopMyIIHPOBKY [IEPBOTO 3aKOHA bopmyIIbI

46/4 | TlepBblil 3aK0H TEPMOMHAMHKH. TEPMOIMHAMHUKH JJIs1 H30IPOLIECCOB,CMBICIT BTOPOTO $84, 87
BTopoii 3aK0H TEpMOIMHAMUKH 3KOHa TEPMOAUHAMHUKH, YCTPOHCTBO 1 NPHHLHUII

47/5 | Tlpurmun AchCTRIs TEMIOBHIX JNENUCTBUS TEIJIOBOTO ABUTATeNs, (popMymny st $88
nsurateneid. KIIJ[ TemnoBbix Bbraucienns KIIJL.
JIBHTaTeNei. YMeTh pemiars 3aJ1a4u ¢ BEIYMCIEHUEM KOIHeCTBa

48/6 | Pemone sanad 1o teme «Ocrionnr | TSTVIOTEL paboOThI U U3MEHEHUS BHYTPEHHEH SHEprun 3w

ra3a, BeruuciaTh KI1/[ TeroBbIx aBUraTeneil.

TEPMOJIMHAMUKI bopmyIibl

49/7 | KonTpoabHas pagora Ne 4 [ToBTOpeHue
«OCHOBBL MePMOOUHAMUKUY TEOpUU

OCHOBBI JIEKTPOAUHAMUKH (22 yaca)

duaekTpocraTuka (7 4acoB)

50/1 | AHamu3 KOHTPOJBHOMN pabOThI U 3HATH/TIOHUMATh CMBICT (PU3UYECKUX BEJIMUUH: §90, 91
koppekuus Y'Y /. Uto takoe «QIIEKTPUYECKUH 3apsi», «3JIEMEHTAPHbBIN
ANEKTPOAMHAMHUKA. DIIEKTPUUECKUM | IEKTPUUYECKUI 3apsA»; CMBICIT 3aKOHA COXPAHEHUS
3apsii ¥ 3JIEMEHTapHbIC YACTHULIBI. 3apsna, puzndeckuii cmbici 3akona Kynona u
3aKoH COXpaHEHUs 3apsiia. 3aKOH TPaHULbl €r0 IPUMEHUMOCTH, CMBICII IIOHSITHI
Kynona. Eqununa snekTpuueckoro | «MaTepus», «BEIIECTBO», «I10JIE», HAMPSHKEHHOCTH
3apsiia. CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO MO,

51/2 | Dnekrpuyeckoe moJe. SHEPrEeTUYECKON XapaKTEPUCTUKH §94, 95
HarnpskeHHOCTB 3JIEKTPUYECKOTO QJICKTPOCTATUYCCKOI'O ITOJIsA, CMBICJI BCJIMYHUHBI
moJist. CUJI0BBIE JIMHUM. CAJICKTPHUUICCKAasA CMKOCTb), (1)I/IBI/IIIGCKI/IX BCJINUHNH

52/3 | Hosne Toueunoro 3apsiaa u «MOTEHLIHA, «paboTa 3JEKTPUUECKOTrO MO §96

3apshkeHHOro mapa. [Ipuanun

YMeTh OOBACHATH MPOIIECC AICKTPU3AIUH Te,




CyNEpIO3ULIAN TIOJIEH.

BBIYHUCIEATh CUITY KYJIOHOBCKOTO BSaHMOI[efICTBHH,

53/4 | TloTeHMabHasT SHEPT U IIPUMEHATH NIPU PEIICHUHN 3a1a4 3aKOH COXPaHCHUS §99
3apsKEHHOI'O T€j1a B OJTHOPOAHOM QJICKTPHUYICCKOIO 3aps/aa, 3aKOH KyJIOHa, OIpCACIIATh
DIIEKTPOCTATHYECKOM IIOJIE. BEJIMYMHY U HAIPABJICHUE HANPS)KEHHOCTH

54/5 | Hotenmuan snexTpocTatuieckoro | YICKTPHYECKOrO MOJIA TOUYCYHOrO 3apsja, NPUMEHATE | §100
T10JISL U PA3HOCTH TIOTEHIUANIOB. MPUHLHAI CYTIEPIIO3UIIUU ANEKTPUUECKUX MOJEH IS

55/6 | CBsi3b Mevk/Ty HAIPSKEHHOCTBIO pacyeTa HaNps>KEHHOCTH, BBIYUCIATH Pa0OTY MOJIS U §101
IEKTPOCTATHHYECKOTO TOJIS 1 MOTEHIHAJI TTOJISI TOUEYHOTO 3apsiia, BEIYUCISTh
Pa3HOCTBIO TIOTEHIHAIIOB. €MKOCTb IIJIOCKOTO KOHJIEHCATOpa,

DKBHIIOTEHIHATBHbIC IPUMEHSTh NOJIYYEHHBIE 3HAHUS U YMEHUS IPH
OBEPXHOCTH. PEIICHUH SKCIIEPUMEHTAIBHBIX, TPadUIECKUX,

56/7 | DnekTpoeMKOCTh. EnuHuUIbI KQ9CCTBCHHBIX  PAaCHCTHBIX 3a/1a4. §103, 104
anekTpoeMkocTu. Konaencarop.
DHeprus 3apsSKEHHOTO
KoHzieHcaTopa. [Ipumenenue
KOHJICHCATOPOB.

3aKOHBI NOCTOSIHHOT0 TOKA. JJIEKTPUYECKNH TOK B Pa3JIH4HbIX cpenax(12 yacos)

57/1 | DaexTpuveckuii TOK. 3HATH/TOHUMATHCMBICIT TTOHATHH «AJEKTPUUECKUN §106, 107
Cuia Toka. 3akoH OMa 1S yd4acTKa | TOK», «KACTOYHUK TOKa», YCIOBUS CYLIECTBOBAHUS
uenu. ConpoTUBIICHUE. 3JIEKTPUYECKOTO TOKA; CMBICJ BEJIMUMH «CHUJIA TOKA,

58/2 | DnekTpuYeCcKUE ICIIH. «HAMpSHKEHUE», CMBICH 3akoHa Oma Jj1sl yyacTKa §108
HOCJ’IGI[OB&TGJ’IBHOC u IICIIN. VYwMmeTh ONnpcACIATbL COIMMPOTHUBIICHHUC HOBTOpeHI/Ie
napauieabHOC COCAUHCHU S IPOBOJTHUKOB, (HOPMYITy 3aBUCUMOCTH TCOPHH.
IIPOBOJHUKOB. COIPOTHUBJIEHUA MPOBOJHUKA OT €0 F€OMETPUUECKUX

59/3 | MHCcTpyKTAXK 1O pa3MepoOB U poJia BEUIECTBA, U3 KOTOPOTO OH 3HATh
TB./Ta6opamopnas paboma M3TOTOBJIEH, 3aKOHOMEPHOCTH B LIEIISIX C hOpPMYIIBL.
Ne9. «Hzyuenue MOCJIEI0BATENbHBIM U NTapaJUICIbHBIM COEIUHEHHEM
noc1eO08amenbHO20 U MPOBOJHUKOB, CMBICII TOHATUN «MOITHOCTH TOKA,

NAPAINENbHO20 COCOUHEHUS «paboTa ToKa», opMyITUPOBKY 3akoHa Oma 1115t
NPOBOOHUKOBY MOJIHOW 1IeTH, TUIAHUPOBATh SKCIEPUMEHT U
60/4 | PaboTa 1 MOIIHOCTH MOCTOSIHHOro | BPITOJIHATE USMCPEHUS M BHITUCICHUA. §110

TOKaA.

YMeTh coOUpaTh IEKTPUUECKUE LIETTH C




61/5 | DnmekTpoaBKYIIAs CHIa. 3aKOH MOCJEA0BATEIbHBIM U MAapaJUIeIbHBIM COCIMHEHUEM §111, 112
Oma 117151 IOJTHOM 1enu. MPOBOJAHUKOB, MPUMEHSTH MPU PEUICHUHU 3a7a4

62/6 | MHCTPYKTAXK MO 3aKOHBI ITIOCICA0BATEIIBHOTO U MapalICIBHOTO 3HaTh
Tb.J/labopamopuas paboma Nel() COCOUHCHUS MPOBOJAHUKOB, pPELIATh 3aJa4H C dbopmyIibl
«Hszmepenue I/C u enympennezo NpuMeHeHueM 3akoHa Oma il yyacTka Ienu U
CONPOMUBIEHUSL UCMOYHUKA MOKay. | TIOJIHOM LEMH; YMETh OIPEICIIATH pabory u

MOIIIHOCTb AJIEKTPUUECKOr0 TOKAa MPHU MapaieIbHOM
U TIOCJIEIOBATEILHOM COSAMHEHUH TIPOBOJHUKOB,
u3mepaTh DJIC 1 BHYTpEHHEE CONPOTUBIICHUE
UCTOYHHMKA TOKa, 3HaTh (GOPMYJIHPOBKY 3aKkoHa Oma
JUISL TIOJTHOU LIETIU.

63/7 | Dnekrpudeckas MPOBOIUMOCTb 3HaTh 3HAYEHUE CBEPXIIPOBOJIHUKOB B cOBpeMeHHbIX | §114, 115
PA3JIMYHBIX BELIECTB. DIEKTPOHHASA | TEXHOJIOTHUSX,

POBOJANMOCTH METAJIJIOB. YMeTb 00BSICHATH MIPUPOY IIIEKTPUUECKOTO TOKA B
3aBUCHUMOCTb CONPOTUBIICHUS MeTajliax, 3HaTh/ IOHUMATh OCHOBBI AJIEKTPOHHOM
POBOJIHUKA OT TEMIIEPATYPHI. TEOPUU, YMETH OOBSACHATH MPUUNHY YBEITUUCHUS
CBepXITPOBOJIMMOCTB. CONPOTHBJIEHUS METAJLIOB C POCTOM TEMITEPATYPBHI,

64/8 | DiaeKTPUUYECCKHIL TOK B OMKCHIBATH U OOBSICHATH YCIIOBUS U MIPOLIECC §116
HOJ‘IyrIpOBOI[HI/IKaX.CO6CTB€HHa$I u IMPOTCKAaHUA SJICKTPHUYICCKOI'O pa3piaaa B
NPUMECHAS IPOBOIUMOCTH. MOJIYIIPOBOJHUKAX, BAKyyMe, )KUIKOCTH, razax,

65/9 | DnekTpuUeCKuil TOK B BaKyyMe. 3aKoHbl Papajies, MPOLEce HIEKTPOIU3a U ero §118
DIEKTPOHHO-IIy4eBast TPYOKa. TEXHUYECKOE MPUMEHEHHE.

68/10 | DeKTpUUECKUi TOK B )KUKOCTSIX. §119
3aKOH 3JICKTPOJIN3a.

67/11 | DnekTpUYECKHi TOK B ra3ax. §120
HecamocTtositenbHblii 1 [ToBTOpEeHue
CaMOCTOSITEIIbHBIN pa3psiJibl. TEOPUU

68/12 | KonTpoJibHas padora Ne 5. 3HaTh
«3aKOHBL NHOCMOAHHO20 MOKAY» bopMyIIbL.

KaJjieHgapHo-TeMaTHYeCKOe NJIAHUPOBaHUE




11 knacc (68 yacoB —2 yaca B He/1eJII0)

Ne | Tema [IpenmMeTHsIl pe3yabTar Jlomamnee Jara
3a1aHuc [1nan dakr
OCHOBBI JIEKTPOAUHAMUKH(TIPOoAokeHue) (104acoB)
MaruutHoe noJie (5 4acon)
1/1 MaruutsHoe none. Maayknus JlaBaTh onpeeneHus:0AHOPOIHOE MarHuTHOE toste, | §1
MAarHUTHOTO MOJISI. BEKTOpP MarHUTHOW MHAYKIMU; OMUCHIBATH OIBIT
2/2 Cuna Amrepa. DpcTena; NpUMEHSTh IPAaBIIIO OypaBYUKa s §2
3/3 HUncrpykrax no TE. KOHTYPHBIX TOKOB. ONUCHIBATh IOBEJEHNUE PAMKH C
Jlabopamopnas paboma Nel TOKOM B OJIHOPOIHOM MarHUTHOM IOJIE; OTIPEAEIATS
«Hsmepenue cunbl HarnpapJICHUE JUHUN MarHUTHOW MHTYKIIUH,
63AUMOOLICIEUS. KAMYUIKU C HCIONB3YS TIPABHIIO OypaBuuKa (J€BOU pyKH);
MOKOM U MAZHUMAY UCCIIE0BATh JEWCTBUE MArHUTHOIO TOJISl Ha
IIPOBOJHUK C TOKOM.Boruncisats cuiny JlopeHua.
4/4 JleficTBMEe MarHUTHOTO IIOJISI Ha AHAIIM3UPOBATH B3AUMOJICHCTBHE JIBYX . §4
MBIDKYITYIOCS 3aPSKEHHYIO napajuiesIbHbIX TOKOB. BBIUHUCIIAT MArHUTHBIN MOTOK,
wacruiy. Cua Jlopenia. WHJIYKTUBHOCTb KaTYIIKH, YHEPTUI0 MAarHUTHOTO
5/5 T L T ——— noJist. I IpuMeHsTh NOJIy4eHHbIE 3HAHUS K PELICHUIO $5
3a7a4
JJIEKTPOMATHUTHAS MHAYKIMSA (S 4acoB)
6/6 DJIEKTPOMAarHUTHAsI MHTYKIIHSI. Habmronats siBIeHHE 3JIEKTPOMArHUTHOM MHIYKITU; §7,8
MarnauThsbii notok. IIpaBumno IIPUMEHSATH 3aKOH 3JIEKTPOMAarHUTHON MHIAYKIIUU JJIs
Jlenua. 3aKOH 3EKTPOMAarHuTHOW | pemieHus 3aaad. UccnenoBars 3aBucumMoctsb DJ1C
UHYKIHH. VHIYKIUHA OT CKOPOCTH ABHKEHUSI IPOBOJHUKA, €r0
JUTMHBI K MOJIYJISl BEKTOpaMarHUTHOMN
717 Hucrpykrax no TH. uHAyKkuuu. Habmronats u 00bACHATL BOSHUKHOBEHHE | [ToBTOpEHHE
ﬂa6opam0pﬁaﬂ pa6oma No2 WHAYKOUOHHOTI'O TOKA ITPH 3aMbIKaHHUHW U Pa3MbIKaHUH TCOpHUH
«Hceneoosanue senemus O CIIN. YMmeTh HaxXOoOWTh IIYTH PCUHICHHA 3a/ia4 Ha
97IeKMPOMACHUMHOU uudym;uu» 3JICKTPOMAruuTHYXO HHAYKIHIO.
8/8 Pemenue 3amay mo remMe «3akoH 3ananue B
AIEKTPOMArHUTHOM WHIYKIIUH. TeTpaau

OJIC uHAYKIMY B JIBUKYIIIUXCS




IIPOBOJIHUKAX)).

9/9 SIBneHure caMOMHIYKIUH. §11
NHaykTHBHOCTH. DHEPrus [ToBTOpEHue
MarHUTHOTO TOJISI. TEOpUU

10/10 | KonrpoabHas pagora Nel
«Mazeuummnoe none.

IeKmpomMacHuUmMHAA UHOYKYUA))

KoJie6anus u BoJHbI (15 yacoB)

Mexannyeckue KoJjedanus (3 yaca)

11/1 | Ananu3 KOHTPOJIBHOM PabOThI [IpuBOIUTH MpUMEPHI KOJIEOATEIBHBIX JIBHUKEHUM. §13, 14, 16
koppekiust Y'Y Jl. CBoOoHbIE [ToHuMAaTh CMBICI U 3aMKCHIBATH POPMYIIBI
kosnebanus. ['apMoHuueckue onpeneneHus: GU3NUECKUX BEIIMYUH: TIEPUOJT U
KoJieOaHus. 3aTyXarolue 1 4acToTa KOJeOaHU: MePHUO/T U IMKJINYECKas 4acToTa,
BBIHYXJICHHbIE KOJICOaHUS. nepuo/ KojaebaHui mpy>KMHHOTO U MaTeMaTHYECKOIO
Pe3onanc. MAasITHUKOB.

12/2 | Aucrpykrax no Th. [IpuBOIUTH ONpeneneHus MOHITHI: KoJie0aTeabHast [ToBTOpeHue
Jlabopamopnas paboma Ne3 cucrteMa, pe3oHanc. PaccmarpuBare: yciaoBus, Ipu TEOpUHU
((Onpe()e]leHue YCKOpeHUs KOTOPLIX B KO0JIeOATEIbHBIX CUCTEMAX BO3HUKAIOT U
c60000H020 nadenus npu nomowu | TOINEPKUBAOTCA CBOOOHBIE KOJICOaHUs, CBA3b
MASIMHUKA ) K0J1e0aTeIHHOTO ABHIKCHHUA C PaBHOMCPHBIM

13/3 | Pemenue 3amau o teme JIBH>KEHUEM T10 OKPYKHOCTH. Mcnonb30BaTh 3ananue B
«MexaHnuecKre KoJIeOaHms usnyecKue MOAeIN — rapMOHIYCCKUE KONCOAHUS, | terpann

IPY>KUHHBIN MasATHUK, MATEMAaTUYECKUN MAsTHUK,
rapMOHUYECKasi BOJIHA — MPU OMUCAHUH
kosebarenbHbIX. HabmogaTs 1 00BSICHATH
CBOOOJIHBIE KOJIEOAHUS TPYKUHHOTO U
MaTeMaTH4eCKOro MasiTHUKOB. MccnenoBath
3aBUCUMOCTh MIEPHO1a KOJIEOaHHM Tpy3a Ha MPYKUHE
OT MaccChl Tpy3a U KECTKOCTHU MPYKUHBIL. OnpenensrTh
YCKOpEHHE CBOOOIHOTO MaJIEHUsI C TOMOIIbIO
MAaTEMaTH4YE€CKOr0 MasITHUKA. 3alUChIBATh [U
aHaJIM3UPOBATh| YPABHEHUS: TAPMOHUYECKUX
Kosie0aHuil, KoJaeOaHui rpy3a Ha IPYKUHE,




JIBIDKCHHSI MAaTEMATHIECKOIO MasTHHKA.
PaccmarpuBath nmpeBpaliieHue 3HEPTUU IPH
TapMOHUYECKHUX KOJCOAHMIX, 3aTyXal0Nne
KoJieOaHMs, BRIHYKICHHBIC KOJICOaHMS,
MEXaHUYECKUU PE30HAHC, [aBTOKOJICOAHMUSL. .
[IpuMEHSTD MOHATHS U 3aKOHBI MEXaHUKH TTPH
PEIICHUH 3a7]a4 Ha pacyeT OCHOBHBIX (DH3UICCKUX
BEJIMYMH, XapaKTEPU3YIONIUX KoJieOaTeIbHOE
TBYKEHUS

JJIeKTPOMATHUTHBIE KoJIe0aHus (5 4yacoB)

14/4 CB0OOIHBIE AIEKTPOMArHUTHBIE
KoJebanus. ['apmoHnueckue
AJIIEKTPOMATrHUTHBIE KOJIeOaHUs B
K0J1e0aTeIbHOM KOHTYpE.
®dopmyna ToMcoHa.

15/5 | [lepeMeHHBIN 3IECKTPUICCKHIA TOK.
Pe3uncrop B enu nepemMeHHOro
TOKA.

16/6 | Pe3oHaHC B AJIEKTPUUECKOM TICTIH.

17/7 | 'enepaTop mepeMeHHOT0 TOKA.
Tpancdopmarop.

18/8 [TpousBoacTBO, NIEepenaya u
noTpedIeHUE SIIEKTPUUECKON
SHEPIHHU.

PaccmarpuBaTh BOSHUKHOBEHHE CBOOOAHBIX
ANIEKTPOMATHUTHBIX KOJIEOaHUH B UA€AIbHOM
Kosie0aTesIbHOM KOHTYpe. [loHnMaTh cMbIcT U
3anuchIBaTh POPMYJIbI ONpeaeseHus PU3NIECKUX
BEJIMYMH: IEPUOJT COOCTBEHHBIX AJIEKTPOMATHUTHBIX
kosebanuii (hopmyna TomcoHa), MUKINYECKas
4acTOTa COOCTBEHHBIX 3JIE€KTPOMArHUTHBIX
kosebanuii. ,JlaBaTh onpeneaeHrue MOHITHS —
AKTHUBHOE, EMKOCTHOE U UHAYKTHBHOE
CONPOTUBIEHUS; BEIUUCIATE AeHCTBYIOIIEE 3HAUCHUS
CUJIbI TOKA U HANPSKEHUSI, EMKOCTHOE
CONPOTHUBJIEHUE KOHACHCATOPA, MHIYKTUBHOE
conpoTuBieHue Katymku. CpaBHUBATh
BBIHY>KJIEHHbIE U CBOOOHBIE AIIEKTPOMATHUTHBIE
Kose0aHus B KosuedaTeabHOM KOHType. CTpOUTh U
aHAJIM3UPOBATh IPAPUKU 3aBUCUMOCTH MTHOBEHHOTO
3HAYEHHUS IEPEMEHHOIO HAITPSIKEHUS U CUIIbI
EPEMEHHOI0 TOKa OT BpeMeHU. M3ydars:
MIEPEMEHHBIN TOK KaK BbIHYK/ICHHbBIC
AJIEKTPOMArHUTHBIE KOJeOaHusl; yCTPOWCTBO

§17, 19

§21

§23

§26

§27




MIPUHIINI JEHCTBUS TpaHCPopMaTopa, YCTPOMCTBO
MHIYKIIMOHHOTO T€HEPATOpa MEPEMEHHOTO TOKA,
Ha3HAYEHUE MOBBIIAOIIETO U ITOHMKAIOIIETO
TpaHc(hOpMaTOPOB MpH Mepenaye dICKTPUIECKON
SHEPrUM Ha OOJIBIINE PACCTOSHUSI.

Mexann4veckue BoJIHbI (3 yaca)
19/9 | BonHOBEIC SIBICHHS. [ToHnMaTh CMBICIT ¥ 3aITUCHIBATH (DOPMYIIBI §29
XapaKTepUCTUKH BOJHBI. onpenencHus GU3NIECKUX BEIMYUH: CKOPOCTh U
20/10 | 3ByKOBBIC BOJIHEI. JUIMHA BOJIHBL. [IpuBOINTE OnpeaeaeHns: NOHATHIA: §31
BOJTHA, BOJTHOBASI IOBEPXHOCTH, JIy4d, TOH. OOBSCHSTH:
21/11 | UnTtepdepenums, nudpaxius u MEXaHHU3M BO3HUKHOBEHHUSI (Ha MOJieNin) monepedHbix | §33
HOJIIPU3AIKS MEXaHHUCCKHX BOJIH. | BOJIH, YCIIOBHE PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH,
BO3HUKHOBEHUE 3Xa. OOCYK1aTh: 0COOEHHOCTH
pacnpocTpaHeHus MOMEPEYHBIX U MTPOJI0JIHHBIX BOJIH
B Cpe/iax, BpeJHOE BIUSHUE [ITyMa HA Y€JIOBEKa U
KUBOTHBIX. [loHMMAaTh (pU3HUECKHUIT CMBICIT
XapaKTEPUCTHUK 3BYKa: TPOMKOCTh 3BYKa, BHICOTA
TOHA, TeMOP.
[TpuMeHATH MOHATHS U 3aKOHBI MEXaHUKH TTPH
pEIICHUH 3a7]a4 Ha pacyeT OCHOBHBIX (DU3UICCKUX
BEJTMYMH, XapaKTEPU3YIONTUX BOJHOBOE JIBI)KCHHE.
JJIeKTPOMATrHUTHBbIE BOJIHBI (4 Yaca)
22/12 | DrnekTpoMarHuTHOE TOJIE. N3yyaTh: BOSHUKHOBEHHUE JIEKTPOMArHUTHBIX BOJH B | §35
DNEeKTPOMarHuTHAs BOJIHA. OTKPBITOM KOJIEOATEThHOM KOHTYPE;
23/13 | CBoiicTBa 3JIEKTPOMArHUTHBIX AKCIMIEPUMEHTAIBLHO CBOMCTBA JIEKTPOMATHUTHBIX §39
BOJIH. BOJIH, CTICKTP AJIEKTPOMArHUTHBIX BOJH. M3y4dath
24/14 | Pa3BuTHE CPEICTB CBS3H. IIPUHIHATIBI PAAXOCBA3A 1 TCICBUICHNA. §42
[TpuBOAMTE MPUMEPHI BUIOB PAIHUOCBI3H U CUCTEM TloBTOpEHHE
nepeIadn TeneBuACHU. Permars 3a1aun Ha TEOpHH
25/15 | KonrpoabHasi pabora Ne2 oTIpe/Ie]ICHUE OCHOBHBIX (PM3NYECKUX BEITUYHH,

«Koneoanusa u eoanol)

XapaKTEPU3YIOMINX JIEKTPOMArHUTHBIE KOJIeOaHus U
BOJIHBI, TPAaHC(HOPMATOPHI




Ontuka (14 yacoB)

CaeTtoBble BOJIHBbI. 'eomeTpuyeckasi u BoJ1HOBasi onTuka (12 yaco)

26/1

AHanu3 KOHTPOJIbHON PabOThI U
Koppekuus YV /.

Cxopocts cBeta. [IpuHnun
['roitrenca. 3akoH OTpaKEHUS
CBETA.

2712

3aKOHBI TPEJIOMIIEHUS CBETA.
IlonHOE OTpakeHHe cBeTa.

28/3

Hucrpykrax no Th.
Jlabopamopnas paboma Ne4
«H3mepenue nokasamens
NpeoOMACHUsSL CINEKNA»

29/4

JIunzel. [loctpoenne nzoOpaxeHui
B JInH3e. POpMysIa TOHKOW JIMH3BI.
Y BeJIMYEHNE JINH3BI.

30/5.

HNucrpykrax no Th.
Jlabopamopnas paboma Ne5
«Onpeoenenue onmuyeckou Cuibl
JIUH3BL U POKYCHO2O PACCMOAHUSA
cobuparoweu 1UH3bLY

31/6

Jlucniepcust cBera

32/7

WNurepdepennus ceera.

33/8

Hudpakuus cera.
JubpakunonHas pemierka.

34/9

HNucrpykrax no Th.
Jlabopamopnas paboma No6
«H3meperue OnuHbl c8emMosoll
BOJIHBL Y

35/10

[TonnepeyHOCTh CBETOBBIX BOJIH.
[Tonmapu3zanus ceera.

OOBACHATH MPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA
C TOYKH 3pEHUS BOJIHOBOU TE€OPUU; CTPOUTH U
UCCJIeI0BATh CBOMCTBA H300pakeHUs MpeIMETa B
10CKOM 3epkaie. OOBSCHATh 0COOCHHOCTH
IIPOXO’K/ICHUS CBETA Yepe3 IPaHuUlly pas3zelia Cpel.
N3mepsTh mokazaresnb NpesiOMIICHHS CTEKIIa;
Ha0II0/1aTh U 00001IaTh B IpOLIecCe
AKCIIEPUMEHTAIbHON AesiTenbHocTh. Habmonates
JUCTIEPCHUIO CBETA;UCCIIEIOBATh COCTaB 0EJI0ro CBETa;
Ha0II0AaTh pa3iokeHue OeI0ro CBeTa B CIEKTP.
[TpuMeHATh 3aKOHBI OTPAKECHUS U TTPEITOMIICHUS
CBETa NpH pemeHny 3a1ad. CTpOUTH X0 JTy4YeH B
coOuparoIIe JTMH3€E; BBIYUCIATD ONTHYECKYIO CHITY
auH3bl. OnpenensTh BETUYUHbBI, BXOSIINE B
dbopMyITy TOHKOM JIMH3BI, XapaKTepU30BaTh
U300pakeHus B coduparonieit munze. PaccunteiBath
(oKyCHOE pacCTOSIHUE U ONTUYECKYIO CHITY CHUCTEMBI
U3 JIByX JIMH3; HAXOJAUTH rpaduuecKu TIIaBHbINA (POKycC
ONTHYECKOM CUCTEMBI U3 IBYX JTUH3. ONpeaensTh
YCIIOBUS KOTEPEHTHOCTH BOJTH. OOBICHITH YCIOBUS
MHUHAMYMOB U MaKCUMYMOB TIpH HHTEep(epeHIInn
CBETOBBIX BOJH. Habmonate uaTepdepeHIIio cBeTa.
Habmronate audpakiuio cBeTa Ha SN U HUTH;
OTIPEIEIATh YCIOBUE TPUMEHUMOCTH TTPHOIMKCHUS
reOMETPUYECKOU ONTUKU

Habmronats uaTepdepeHnio cBeTa Ha MbUTBHOM
TUICHKE U AUPPAKITUOHHYIO KaPTHUHY OT JIBYX
TOYEUYHBIX UICTOYHUKOB CBETA MIPU PACCMOTPEHHUH HX
4yepe3 OTBEPCTUS Pa3HBIX HuaMeTpoB. OnpenensiTh ¢
MOMOIIBIO TU(PPAKITMOHHON PEIIETKH TPAHUIIBI

§44, 45

§47, 48

§50, 51

§53

§54

$56, 58

§60




36/11 | O6obmenne Tembl «CBETOBBIE CHEKTPaJIbHOU YyBCTBUTEIBHOCTH YEJIOBEYECKOTO [ToBTOpEHME
BOJIHBD». Pemenue 3agau I71a3a; IPUMEHSTH YCIOBUS JUPPAKITUOHHBIX TEOPHUHU.
MaKCMMYMOB 1 MMHMYMOB K PELIECHUIO 3a/1a4.
37/12 | Konrponbuas padora No3 3HaKOMUTHCS ¢ TU(PPAKINOHHON PEHIETKOM KaK
«Ceemosbie 6onHbLy ONITUYECKUM MPUOOPOM U C €€ MOMOIIBIO0 U3MEPSThH
JUTMHY CBETOBOM BOJIHBI. [[pUMEHSTH MOTy4YEeHHbIE
3HAHMS K PEIICHUIO 3a]1a4
N3iay4yeHus u cnekTpol (2 yaca)
38/13 | AHaau3 KOHTPOJIBHOH pabOTHI U §66, 67
Koppekuus Y'Y /.
Buape! n3nyuennii. Ictounnkn
cBeta. CIIeKTphl U CHEKTPaIbHBIN
aHaJIN3.
39/14 | lIkana 31eKTPOMArHUTHBIX BOJIH. §68
OCHOBBI CIEHUAJBLHON TEOPUH OTHOCUTEJIbHOCTH (3 yaca)
40/1 | 3aKOHBI DIIEKTPOAMHAMUKY U OO0cy)aaTh TPYJHOCTH, BOSHUKAIOIINE ITPU §61, 62
MPUHIUI OTHOCUTEIBHOCTH. pacnpoCTpaHEHUHU MPUHIIMIA OTHOCUTENIBHOCTH Ha
ITocTynaTel Teopuu AJIIEKTPOMArHUTHBIE siBIeHUS. [l03HaKOMUTECS €
OTHOCUTEIIbHOCTH. dbopmynupoBkamu noctynatoB CTO u ux
bu3ndecKkol CynHOCThI0. OTUCHIBATh CXEMY OIbITa
41/2 OCHOBHBIE CJIEICTBUS U3 Maiikenbcona — Mopiu. [IIpuBoaUTE §63, 64
IOCTYJIATOB TEOPUHU SKCIIEPUMEHTAJIBHBIE TaHHBIE, IIOATBEPKAAFOIINE
OTHOCHUTEIBHOCTH. DJIEMEHTHI HC3aBHUCUMOCTb CKOPOCTHU CBCTA OT ABUXKCHUA
PENATUBUCTCKON THHAMUKH. MCTOYHHKA. |
42/3 | Pewenmue 3anau o Teme «CBA3b PaccmatpuBaTh OTHOCUTENBHOCTH OTHOBPEMEHHOCTH | 3HaTh
MEXTy Maccoil ¥ SHeprueii» COOBITUM, MPOMEKYTKOB BPEMEHU U PACCTOSIHUM B bopmyBL.

CTO. 3anuceiBaTth hopmMyiTy DUHIITEHHA U TIOHUMATh
ee ¢pusznueckuil cmpici. M3ydars 3aBUCUMOCTD MEXIY
Maccou, nMmnyiabcoM u d3Hepruei B CTO.

KBanroBas ¢pusuka (17 4acos)

CBeTOBBIE KBAHTHI (5 4acoB)




43/1 | ®otorddexr. YpaBHeHHE @opMynHpoOBaTh KBAaHTOBYIO runoresy [lnanka, §69

OunmTeina g Gotoaddexra. 3aKOHBI POTOdPPEeKTa; paCCUUTHIBATH MAKCUMATbHYIO
KUHETUYECKYIO SHEPTUIO AIEKTPOHOB MIPU

44/2 | ®orousl. KopmyckynsapHo- porosddekre. 3pickuBaTh myTH pemenus 3a1ad mo | §71
BOJIHOBOU JIyajIi3M. teme «Dotoaddex». [IpuBoanTh MOKa3aTEIBCTBA

45/3 | Pemrenue 3aga4 mo reme HaJIn4ud y CBETa KOPIIYyCKYJIAPHO-BOJIHOBOTO 3HaTh
«YpaBHeHHe DUHINTEHHA IS nyanu3Ma cBoicTB. M3yuath: onbiThl JIeOenena. dbopMyIEL
doTorpdexrar

46/4 | Pemrenue 3amad mmo teme [ToBTOpEHME
«CBETOBBIE KBAHTHI» TEOpUU

47/5 | KouTpoJibHas padora Ned
«Ceemogwvle KeaHmMbvl)

AtomHas ¢pusuka (3 yaca)

48/6 | AHamu3 KOHTPOJIBHOMN pabOTHI U N3y4dars: onbITel MOAENL aTOMa TOMCOHA, OTIBITHI §74, 75
Koppekuus Y'Y /. Pezepdopna, mianerapHyro MoJienb aToMa.
Ctpoenue atoma. OMbITHI PaccmarpuBats Mozenb atoma Bogopoaa no bopy.
Pezepdopna. KBantosbie AHamu3UpOBaTh YHEPTETUYECKYIO JUArpaMMy aToMa
nocrynatel bopa. Mogzens atroma BoA0oposia. OOBSICHATH TPOUCXOXKICHUE THHEHIATHIX
BoJIopoAa 1o bopy. CIIEKTPOB ¢ no3unuii reopun bopa. [Pasznuuate

49/7 I/IHCprKTam no Th. CIIOHTAHHOC U BBIHYKJICHHOC H3queHH51.] HOBTOpeHI/IC
Jlabopamopnas paboma Ne7 [OnuchIBaTh CBOMCTBA U 00JIACTH MPUMEHCHHUS TEOpUU
« Habnrooenue cniownozo u JIA3€PHOT0 U3IIyYCHUSI. O6cy>1<;[aTL pe3yabTaT onbITa
JUHEUYAMOo20 CNEKMPOBY) Pesepdopra.

50/8 | Mucrpykrax no Th. [ToBTOpEeHME
Jlabopamopnas paboma Ne§ TEOPUHU
« Uccneoosanue cnekmpa
8000p00A»

du3uka aToMHOr0 sApa (7 4acoB)

51/9 | Ctpoenne aTOMHOTO sijipa. PaccmarpuBaTh METOABI pETUCTPALIUU 3aPSKEHHBIX §78, 80
SnepHble CUIIbL. DHEPIrUs CBI3U gactuil. [TonnmaTs GU3MYECKUi CMBIC OHATHI 1
ATOMHBIX SIZIEP. BEJIMYMH: MacCOBOE U 3apsAJI0BOE YUCIa, SHEPTUS

52/10 | PaguoakTuBHOCTB.3aKOH CBSI3U M yJICIbHAs §82, 84




pannoakTuBHOrO pacnana. [lepuon
roJrypacnaja.

SHEPrusi CBSI3U ATOMHOTIO SIAPA, PAIUOAKTUBHBII
pacnaj, nepuos rnojiypacnaja, saepHas peakuus,

53/11 | UckyccTBeHHas pafuOaKTHBHOCTE, | SHEPIETUYCCKHUI BBIXOJ ICPHOM PEAKIMH, IeTTHasT §87
S nepHbIie peakuumu. AACPpHAsA peakuusi,

54/12 | Aucrpykrax no TH. KO3 QUIICHT Pa3MHOKEHIS HEHTPOHOB, [ToBTOpEHME
Jlabopamopnas paboma Ne9 KpUTHYECKas Macca, [TepMOsiiepHas peaKius], TEOPUH.
«Onpedenenue umnyivbca u MOHU3UPYIOIee U3TyYeHUE, MOTIOEHHas 1032
SHepauu Yacmuybl npu Osudcenyy | U3ILyUCHHS, MOIIHOCTD MOIIOICHHON 03Bl
6 MAPHUNHOM HOMe» U3ITyYEHHUsI, SKBUBAJIEHTHAS 71034, DJIEMEHTapHAas

55/13 | Jenenue snep ypana. Ilennas HacTHla, aHHHT WAL §88,89
peakius aeacHus. SaepHbli [IpuBOAUTE MPHUMEPHI H30TOIIOB BOAOPO/IA.
peaKTop OnuceiBaTh: MPOTOHHO-HEUTPOHHYIO MOJIEIIb

56/14 | TepMosepHBIC PCaKIHIL. aTOMHOTO fJIpa, BOSHUKHOBEHUE JeheKTa Macc. $90, 92, 94
TpuMeHeH e sIEPHON HEPruH PaccmarpuBars CBOMCTBA SIAEPHBIX CUJI, CUIIBHOE
T N ppy A — (simepHOE) B3aMMOJEICTBUE HYKJIOHOB.

PATHOAKTHBHBIX H3TYYCHHIL. AHanu3upoBath rpaduk 3aBUCUMOCTU YACTbHOMN

57/15 | KoHTpoanmnas pabora Nes SHEPIrUU CBSI3U AaTOMHOTO SIipa OT YKCJia HyKJIOHOB B

- HEM (MaccoBOTO

«Amomnan ¢uszuka. Quzuka
ymucna). U3ydaTh cxemy yCTaHOBKH JIsI

aAmomMHO20 A0pa»
UCCIIEIOBAHUS PAIMOAKTUBHOTO U3ITyUYECHUSI.
[Tonumarts pusmdeckyro npupoay anbsha-, 6eta- u
ramMma-usinydyeHui. QopMyaupoBaTh U IPUMEHSTH
IpaBUJIa CMEIICHUS 11 O0BICHEHUS ainb(da- u Oera-
pacrajioB (3JE€KTPOHHBIN pacnan).

JJieMeHTapHble YacTullbl (2 yaca)

58/16 | AHamu3 KOHTPOJIBHOM PabOTHI U [TpuBoauTH MpUMEPHI PyHTAMEHTAILHBIX YACTHII. §95, 96
Koppekuus Y'Y /. PaccmaTtpuBaTh CBOMCTBA 3JIEMEHTAPHBIX YACTHLL.

Tpu sTamna B pazButuu GuU3NKU OnuckiBaTh (hyHAAMEHTAIBHBIC B3aUMOICUCTBUS
AIeMEHTapHBIX YacTull. OTKPBITHE
MO3UTPOHA. AHTHYACTHIIBI.
59/17 | Enunas gusnveckas KapTHHA MUPa [ToBTOpEHUE
TEOPUH.

Crpoenue Becesennou (5 yacoB)




«NEKTPOCTAaTHKA U
AIEKTPOJUHAMUKA

60/1 | Cucrema 3emns — JlyHa. Hcnonb3oBate UHTEpHET A OKMCKa U300paskeHU §100, 101
dusznyeckas npupoja miaHeT u ACTPOHOMUYECKUX CTPYKTYD; MOSICHATH (PU3NUECKUIL
Masbix T€l1 COJIHEYHOM CHCTEMBI. cmbica ypaBHeHust Opunamana. KnaccuduimponaTtsh
repuoAsl 3Boironuu Beenennon. Beictynats ¢
61/2 Coumune. OCHOBHBIE JOKJIAIaMU U TIpe3eHTauusIMu. BeicTynars ¢ §102,
XapaKTEPUCTHUKH 3BE3. JAOKJIaaMU U NPE3CHTAlUAMU 103,104
BHYTpeHHee CTPOCHHEC COJ‘[HHa u OHGHI/IBaTB BO3pacCT 3BC3/ I10 X MACCC; CBA3bIBATDH
3BE3I. CUHTE3 TSKEJIBIX DJIEMEHTOB B 3BE3/1aX C UX
62/3 | DBomomus 3Be3: poxKacHIeE, pacronoxxenreM B Tabmune Menaeneesa. Beicrynate | §105
YKU3Hb U CMEPTH 3BE3/I. C JOKTalaMA
HNucrpykrax no Th.
Jlabopamopnas paboma Ne 10)
«Onpeodenenue nepuooa
00paweHus 080UHBIX 36€30)
(newamuvle mamepuaiivl).
63/4 | MieuHblii TyTh — Halla §106, 107
l'anakTtuka. ['amakTuku.
64/5 | Enunas puszuyeckas kKapTHHA
MUpa.
IloBTOpenmue (3 yaca)
65/1 | IToBTOpCeHHME IO TEME Pemate 3aiaun Ha pacueT GU3HMUECKUX BEIIMYUH, 3agauu B
«MexaHNYeCKHE SIBICHUSD) aHaJIU3 MPOLIECCOB M (PU3UIECKUX SBICHUIA. TETpaau
66/2 | IToBTOpeHHE TIO TEME
«MounexynsipHasi pusuka u
TEPMOIMHAMUKAY
67/3 | IloBTOpeHHE TEMBI

Pe3eps 1 uac




Y4eOHo-MeTOAUYECKOE oDecriedeHne
o0pa3oBaTeJbHOIO MpoLecca.
Y4eOHO-METOAMYECKUE TOCOOUS AJI YUUTEIS
o YueOnuk I'.SI.Msakumes, b.b.byxoBues, H.H.Cotckuii «®@u3uka» kinaccuueckuii kypc. 10, 11 kmace» — Mockaa,
[Ipocsemenue, 2018 r.
o Junakruueckue matepuans Ousnka 11 xmace / A.E.Mapon, E.A . Mapon. — M.: U3garensctBo «poda», 2014.
o TeMaruuyeckne KOHTPOJIbHBIE U CaMOCTOATENbHbIE paboThl 1o Pu3uke 11 kmacc / O.M.I'pomiena. — M.:
H3narenncTtBO «OK3ameny, 2012 r.

HNuTepHeT-pecypcenl
o AnuManuu ¢puzndeckux o0beKToB. http://physics.nad.ru/
o JKuBas usuka: oOyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html
o Ypoku ¢puszukH ¢ ucnoyib3oBanreM Murtepuera. http://www.phizinter.chat.ru/
o @wusuka.ru. http://www.fizika.ru/
o ®usuka: KoJIeKIus onbITOB. http://experiment.edu.ru/
o ®dusuka: 37eKTpoHHas KOJUIeKIUs onbIToB. http://www.school.edu.ru/projects/physicexp



MMHHCTEPCTBO ITPOCBEIIEHN S POCCUNCKOM ®EJIEPAITN
MuHucTepcTBO 00pa30BaHUs U MOJIOACKHON MONMUTHKY CBEPITIOBCKOM 001acTH

PACCMOTPEHO
Ha 3acenanun
eJarorudyeckoro coBera

E.B.KpuBoHorona

IIpoToxon Ne 1
ot «31» aBrycra 2023r.

[IpIIIMHAHCKHN TOPOJACKOU OKPYT
MBOY III'O «Yerkapunckas COLI»

COI'TACOBAHO
3aMeCTUTEIb TUPEKTOPa
no YBP

H.B.Jlenuxuna

[IpoToxon Ne 1
oT «31» aBrycra 2023r.

PABOYASA ITPOTPAMMA
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1 ooygarommxest 10 — 11 kimaccos

YTBEPXJIEHO
Jupexrop

E.B.KpuBoHorosa

[Tpuka3z Ne 84/1
oT «01» centsops 2023r.



[IprmMuHCKHNA TOPOACKON OKpyT, ceno Yerkapuno 2023 roa
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