HOACHUTEJIBHASA 3ATIUCKA
[Iporpamma cocTaBlieHa Ha OCHOBE aBTOpckoi pabouedt mporpammbl A.B.Illaramunoit «MockBa. Ilpocemenue, 2017r.». [lanHas mnporpamma
peam3yeTcs mpH UCoiab3oBaHuK yueOHukoB «®Pusuka 10,11» muanm «Kiaccuueckuit kype» aBtopos: I'.S1.Mskumies, b.b.byxosues, H.H.Corckuii, B. M.
Yapyrus / [lox pen. H.A.IlapdheHTbeBoii 1 pa3paboTaHa B COOTBETCTBHH:
v ®denepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpeIHEro oomiero oopasoBanus (yTBepkaeH nmpukazoM MuroOpHayku Poccuu Ne 413 ot 17 mas
2012 roga) c I3BMEHEHHUSIMU U IOTIOTHEHUAMU OT: 29 nekadps 2014 1., 31 nexadps 2015 1., 7 urons 2017 r.

[IkonbHBI Kypc (PU3MKHM — CHCTEMOOOPA3YIOLIUH JUIsl €CTECTBEHHO-HAYYHbIX NPEIMETOB, NOCKOJIBKY (DM3MYECKHE 3aKOHBI, JIeXKalllue B OCHOBE
MHUPO3IaHUs, IBISAIOTCS OCHOBOW COJIEPYKAHHUS KYPCOB XMUMHUH, OUOJIOTHH, Teorpaduu u acTpoHoMuH. Pu3nKa BOOPYKaeT IKOIBHUKOB HAYYHBIM METOJIOM I10-
3HaHUS, TO3BOJIAIOLIMM NOJIY4aTh OObEKTUBHbIE 3HAHUS 00 OKPY)KAIOILIEM MUDE.

Oco0eHHOCTSIMU U3JI0KeHHUS] COJIeP:KAHUA Kypca SIBJISIIOTCH:
* EIMHCTBO M B3aMMOCBSI3b BCEX pAa3/elIOB KakK pe3yibTaT IOCIEAOBATEIbHOW AETaau3alud IpU W3YYEHUM CTPYKTYpbl BeliecTBa (0T Makpo- 10

MuKpomaciTaboB). B riase «2nemenTsl actpodusuku. IBononus BeenenHoil» paccMaTpuBaeTcs 00paTHas OCIEI0BATEIbHOCTh — OT MEHBIIUX MacIITa0oB
K OOJIBIIIMM, YTO OOECIIEYNBACT BHYTPEHHEE €IMHCTBO KypCa;

* OTCYTCTBHE JeleHHd (PU3MKM Ha Kiaccudyeckyro M coBpeMeHHyr (10 kmacc: crenumanbHasi TEOpHsl OTHOCHTEIBHOCTH paccMaTpUBAEeTCsl BCIEn 3a
MexaHukoid HploToHa kak ee 0000IIeHHME Ha Ciydail ABM)KEHHS TEJl CO CKOPOCTSIMHM, CPaBHMMBIMH CO CKOpPOCThIO cBeTa; 11 Kilacc: KBaHTOBas TEOpHs
OTIpeieNIeT CIEeKTPhl U3TyUYEHHs U MOTJIOIEHUS BBICOKUX YacTOT, UCCIEAYET MUKPOMUD);

B JI0Ka3aTeIbHOCTh U3JI0XKEHUsI MaTepuaia, 6a3upyromascs Ha MPOCThIX MAaTeMAaTHYECKUX METOJaX M KaueCTBEHHBIX OIEHKaX (MO3BOJISIOLIMX MOJIYYHTh,
Hanpumep, B 10 kitacce BeIpakeHUE JJIs CUJIbI TPEHUS MTOKOSI U JUIS aMIUIMTY/Ibl BBIHY)K/IEHHBIX KOJ€OaHUH  MasTHHMKA,  OLICHHUTH paanycuepHoi
JbIpel; B 11 Kitacce OLEHUTH pa3Mep siipa, SHEPTUIO CBSI3U JJIEKTPOHA aTOME M HYKJIOHOB B sIIp€, KPUTHUUECKYIO MAacCy ypaHa, BEJIMUMHBI 3apsJ10B KBAPKOB,
yucino 3Be3n B [anmakTumke, mpuMepHbIM Bo3pacT BcenmeHHOM, mapameTpbl BceneHHOM B IIIAaHKOBCKYHO 3MOXY, KPUTHYECKYHO IUIOTHOCTh BcelleHHOH,
OTHOCHUTEIIbHBIM TepeBec BellecTBa HaJ aHTHUBELIECTBOM, Maccy JIKuHca, TemmepaTypy M HpuMepHoe BpeMsi cBeueHus CoiHIla, BpeMsi BOSHMK-HOBEHHS
PEJIMKTOBOTO U3JIY4YE€HHUs], IFIOTHOCTh HEUTPOHHOM 3BE3/Ibl, YHCIIO BEICOKOPA3BUTHIX HUBUIM3ALMI BO Beenennoi);

* MaKCHUMaJIbHOE HCIOIb30BaHHE KOPPEKTHBIX (pU3MUecKuX Mojenei u aHamoruit (mogenu: 10 kjacc — MoOJenu KpucTaiia, dJIeKTpu3auu Tperuem; 11
KJIACC — CBEPXIIPOBOJMMOCTH, KOCMoJIoTHYecKass Moaens dpuamaHa, MOJENb MPOCTPAHCTBA, MC-KPUBIEHHOIO rpaBuTanuel; anaigorum: 10 kmacc —
JBUKEHMSI YaCTHI] B OJHOPOJHOM IPAaBUTALIMOHHOM M 3JIEKTPOCTATHUYECKOM NOJIAX; 11 Kitacc — pacnpocTpaHEHUs] MEXaHUYECKHUX U 3JIEKTPO-MAarHUTHBIX BOJIH,
JIaBJICHUS HJIaJIbHOTO U (POTOHHOTO T'a30B);

*  00CyXJeHHUE rpaHull MPUMEHHUMOCTH BCEX M3ydaeMbIX 3akoHoMepHocTel (10 kimace: 3akonsl HeroToHa, ['yka, Kynona, cmoxenust ckopocreit; 11 kmace:
3akoH OMa, KJjaccuyecKas TEOpHs JIEKTPOMArHUTHOTO U3TyYEHHs) U UCIIONIB3YEMBIX MoJiesiel (MaTepuanbHas TOuKa, ealbHbIN ra3 u T. 11.);

* HCNOJb30BAaHUE M BO3MOXKHAsI MHTEPIpETAlMsl COBPEMEHHBIX HAay4HbIX JaHHBIX (11 Kilacc: aHM30TpONMsI PENMKTOBOIO H3IIYyYEHHS CBSI3BIBAETCS C
00pa3oBaHNEM aCTPOHOMHUYECKUX CTPYKTYp (mogo0HbIe uccienoanus Jxona Masepa u [xopaxa Cmyta 6butn ynoctoensl HoGeneBckoil nmpemuu no gpusuke
3a 2006 To1), Ha MECTH PUCYHKAX MPHUBENICHBI B pa3HBIX MacmTa-0ax 3D-kapTuHku BceneHHOMN, MOoMydeHHbIE 3a MOCIEAHUE TOIbI C IIOMOIBI0 KOCMUYECKHX
TEJIECKOTIOB);



*  PacCMOTpPEHHE MPHUHIIUIA JCHCTBUS COBPEMEHHBIX TEXHUYECKUX yCTpoUCcTB (10 Kiacc: CBETOKOMMPOBATBLHON MalIWHBI, AJIEKTPOCTATHUECKOTO (PrIbTpa
JUIS OYMCTKH BO31lyXa OT IbUIM, KJIaBHATYPhl KoMIbIoTepa; 11 Kiacc: AeTeKTopa MeTauIMde-CKUX MPEIMETOB, M0e3/1a Ha MarHUTHOM TMOAYIIKEe, CBETOBOIA),
MPHUKIIATHOE KCIOJIb30BaHue (u3mueckux siBjeHuid (10 Kiacc: sSBICHHE AIEKTpU3AMH TPEHHEM B JAaKTHIIOCKOmHH, 11 Kilacc: aJIeKTpUYecKoro paspsiga B
MJIA3MEHHOM JIUCILICE);

*  OOIIEKYJbTYPHBIHA acleKT (U3MYECKOTO 3HAHUS, Peain3a-1us UIeu MEKIpeaMETHBIX cBs3ei (10 kimacc: CHMMeETpUs B TIPUPOJE W JKUBOIHMCH, YIPYTHE
nedopmaruu B OMOJIOTHYECKUX TKaHSX, (DU3MOJIOTHYECKOE BO3JEHCTBUE MEPErPy30K Ha OPraHU3M, CYIIECTBOBAHUE AJIEKTPUUYECKOTO Mosl y pei0d; 11 kiacc:
(I)I/ISI/I‘-IGCKI/IC HpI/IHLII/IHBI 3peH1/1;1, OG'LSICHGHI/IC HpI/I‘II/IH BO3HHUKHOBCHUSA pal[I/IaLII/IOHHbIX I105ICOB 3€MJII/I, BBIICHCHHC BKJIaJda pa3JII/I‘IHbIX HUCTOYHHUKOB
I/IOHI/ISI/IPYIOH_ICI‘O 1/13nyqu1/151 B CCTGCTBGHHBIfI pa[[I/IaLII/IOHHHﬁ (1)OH, HCIIOJIb30BAHUC ABJICHUA paI[I/IoaKTI/IBHOI‘O pacnaz[a B I/I3OTOHH0171 XpOHOJIOI‘I/II/I,
bopMyITUPOBKa HEOOXOAMMBIX yC-TOBUH BOSHUKHOBEHHUS OPTaHUYECKON KU3HH Ha IJIaHETE).

Henan n3yvyenust pu3NKu B cpeHeil Ko CaeayoIue:

v (hopmupoBaHHe y OOydarOMMXCsA YMEHHS BHICTh W IOHMMATh IEHHOCTh OOpA30BaHMs, 3HAYMMOCTH (DU3MUYECKOTO 3HAHUS JUIS KaXKJOro 4YesIOBEKa,
HE3aBHCHUMO OT €ro MpoQecCUOHANBHON IeATEIbHOCTH; YMEHHH pa3nuyaTh (PakThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIbI, BUACTh UX CBS3b C KPUTEPUS-

MU OLICHOK, ()OPMYJINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

v (hopMupoBaHHe y 00YJAIOIMXCS [ETOCTHOTO MPEICTABICHHUS O MUPE M POJIM (QU3UKHU B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUDA;
yYMEHMsI OOBSCHATH NOBEIEHUE OOBEKTOB U IPOLIECCHl OKPYKAIOLIEH IEHCTBUTENBHOCTH — IPHUPOJHOM, COLMANbHOM, KYJIbTYPHOH, TEXHUYECKOW Cpenbl,
UCIIOJIB3YS 111 3TOr0 (PM3MUYECKUE 3HAHUS;

v’ npuobpereHHe OOYYArOMIMMHUCS OIBITA Pa3HOOOPa3HOM [EATENbHOCTH, OMbITA I[O3HAHUS W CAMOIO3HAHMS, KIIFOUCBBIX HABBIKOB (KITFOUEBBIX
KOMITIETEHTHOCTE ), UMEIOIINX YHUBEPCAIb-HOE 3HAYCHHUE /ISl Pa3IIMYHBIX BUIOB JACATEIBHOCTH, — HABBIKOB PEIICHUS MPOOIeM, IPUHATHS PEIICHHA, TONCKA,
aHanmu3a U 00-paboTkM MH(OpMAIMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUUYECTBA, F3PHEKTUBHOIO U OE30MaCHOTO MCIIOJIb30BaHUS
Pa3INYHBIX TEXHUYECKUX YCTPOMUCTB;

v OBJIQZICHUE CHUCTEMOM HAayYYHBIX 3HaHUN O (1)I/I3I/IIIGCKI/IX CBOMCTBaxX OKpYyXKaromero mupa, 00 OCHOBHBIX (I)I/I3I/I‘-ICCKI/IX 3aKOHaX M O CIOco0ax MX
HCIIOJIBb30BaHUs B HpaKTquCKOfI KHU3HU.

HNIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA ®U3UKHN
OO0yuenue Gpu3MKN B 00pa30BaTEIBHOM YUPEXKACHUH JI0JIKHO OBITh HANpBJIEHO HA (POPMUPOBAHUE CIEAYIOIINUX PE3yIbTaTOB:
JINYHOCTHBIE PE3YJIbTAThI:
- YMEHHE YIPABIITh CBOEH MIO3HABATEIBLHOM JESTENIBHOCTHIO;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUU BCEl )KM3HU; CO3HATEIbHOE OTHOIICHNUE K HEITPEPHIBHOMY
00pa30BaHUIO KaK yCIOBHUIO YCHEIIHON Mpo(eCCHOHATBLHON 1 00IIeCTBEHHOMN 1eATEIbHOCTH;
- YMEHHUE COTPYTHUYATH CO CBEPCTHUKAMH, IETHMU MIIJIIIETO BO3pacTa, B3POCIbIMUA B 00pa30BaTeIbHON, y4eOHO-UCCIe0BATENbCKOM, TIPOSKTHON U
JpYruX BUAAaX J€ATEIbHOCTH;
- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; OCO3HAHUE 3HAYMMOCTH HAYKH, BIIaJICHUS
JIOCTOBEPHOM MH(OpMAaIel 0 MepeoBbIX JOCTHKEHHUAX U OTKPHITUSAX MUPOBOM U OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY;
- YyBCTBO TOPJIOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAyKy, TYMaHU3M;
- IIOJIOKUTEIIbHOE OTHOLIEHHE K TPYAY, LEJICYCTPEMIICHHOCTB;
- HKOJIOTUYECKasl KyJIbTYypa, OEpe’KHOE OTHOLLIECHUE K POAHOM 3emiie, pUpoJHbIM OoraTtcTBaM Poccuu v Mupa, MOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE
IIPUPOJHBIX PECYPCOB U Pa3yMHOE IIPUPOIOUCIIONB30BAHUE.




MeTanpeaMeTHbIE Pe3VJabTaThl:

Pezynamuenwvie YY/I:

Obyvuarowuiica cmooicem:

- CAMOCTOSATEJIBHO ONPEAETATH LENH, CTABUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00Pa30BATEIbHON NEATEILHOCTH U )KU3HEHHBIX CUTYaIHIX;

- OLICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Ipyrue HeMaTepHuaabHbIe Pecypchl, HEOOXOAUMBIE /7Sl TOCTHKEHHUS TOCTaBIICHHOW paHee LeH;

- COTIOCTABIIATh UMEIOIINECS BO3MOKHOCTH U HEOOXOJMMBIE JUIs JOCTHXKEHHSI L€ PECYPCHI;

- OIPEIENATh HECKOIBKO MyTeH JOCTHKEHUS MOCTaBICHHOH 11eJIH;

- 33/1aBaTh [IapaMeTPbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPENEIUTH, YTO LENIb JOCTUTHYTA;

- COTMOCTABJIATH MOJTYYSHHBIN Pe3ybTaT AeSTEIbHOCTH C TOCTABICHHOMN 3apaHee LEeTbIo;

- OIICHUBATh MOCIIEACTBUS JTOCTHKEHHS MTOCTABICHHON IEJTN B IEATEILHOCTH, COOCTBEHHOM KH3HH U )KU3HU OKPYKAIOIINX JIFOCH.

Ilo3naeamenvnvie YY/[:

Obyuarowuiica cmoxcem:

- KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(GOPMALIUIO C PA3HBIX MO3UIIUN;

- pacmio3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUHS B MHPOPMAITMOHHBIX NCTOYHUKAX;

- HCIIOJIB30BATh Pa3IMYHbIE MOJIETbHO-CXEMATUUECKUE CPENICTBA TSl IPECTABICHUS BhISIBICHHBIX B MH(POPMAIIMOHHBIX UICTOYHUKAX TPOTUBOPEUHIL;

- OCYILIECTBJIATH Pa3BEPHYThIM HH(YOPMALIMOHHBINA TOMCK U CTABUTh HE €T0 OCHOBE HOBBIE (YUEOHbIE U I103HABATEIbHbBIE) 33/1a4U;

- UCKaTh U HAXOJUTh 0000IEHHBIE CITIOCOOBI PEIICHUS 3a]a4u;

- PUBOJIUTH KPUTUUYECKHUE apPTYMEHTHI, KaK B OTHOIIIEHUU COOCTBEHHOTO CYXCHUS, TAK U B OTHOIIICHUHU JECHCTBUN U CYXKJIEHUM IPYroro 4eoBeKa;

- aHaJIM3UPOBAThH U MPeoOpa30BIBATh MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYALIUN;

- BBIXOJUTH 32 paMKH y4eOHOTO MpeIMeTa U OCYIIECTBISITH LIeJIeHAMPaBICHHBIA TOUCK BO3MOXXHOCTHU IIUPOKOTO MEPEHOCa CPEACTB U CITOCOOOB IEHCTBHUS,
- BBICTPaNBAaTh MHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYEHUS CO CTOPOHBI IPYTMX YYaCTHUKOB M PECYpPCHBIE OTHOIICHHUS;
- MEHATH U yJEP>KUBATh Pa3HbIe O3UIMH B IO3HABATEIHHON ACSITENFHOCTU (OBITh YYCHUKOM U yuuTeneM; GopMyIupoBaTh 00pa3oBaTeNbHbIHN 3aMpoc U
BBITNIOJIHATh KOHCYJIBTaTUBHBIE (PYHKIIMHM CAMOCTOSITENIBHO; CTaBUTh MPOOJIeMyY U padoTaTh HaJl €€ pelIeHHEM; YIIPaBIsATh COBMECTHOMN MO3HABATEIbHON
JeSITEeNNbHOCTHIO M MIOAUYHHATHCS ).

Kommynuxamuenwvie YY/[:

Obyuarowuiica cmoxcem:

- OCYIIECTBJIATH JIEJIOBYI0 KOMMYHHUKAIINIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3alliy, Tak U 3a €€ MpelelaMu);
- IPU OCYIIECTBICHUH TPYMIIOBOI paOOThI OBITh KaK PYKOBOAUTEIEM, TAK U YWICHOM IMPOCKTHONH KOMaH/IbI B PA3HBIX POJISX (T€HEPaTOpOM UACH, KPUTHKOM,
UCIIOJIHUTEJIEM, IPE3EHTYIOIIUM U T.J1.);

- pa3BepHYTO, JOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOIh30BaHUE aIEKBATHBIX (YCTHBIX U MHUCHMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

- pacro3HaBaTh KOH(DJIMKTHBIC CUTYAI[UU U TIPEIOTBPAIIaTh KOHMINKTHI 10 UX aKTUBHOM (ha3sl,

- COTJIaCOBBIBATH TO3UIIMH WICHOB KOMaH/IbI B Ipo1iecce padoThl Ha/l OOITUM MPOAYKTOM/pElIeHUEM;

- IPEICTABIATH MYOJINYHO PE3yJIbTaThl MHANBUAYAIBHON U IPYNIIOBON AESITEILHOCTH, KaK Mepe/l 3HAKOMOM, Tak U Mepesl HEe3HaKOMO ayAuTopueil;

- moAOUpaTh MapTHEPOB JJIS IETOBOM KOMMYHHUKAIIMH, UCXOS U3 COOOpaKeHUI pe3yabTaTUBHOCTH B3aUMOJCHCTBHSI, & HE IMYHBIX CUMITATHH;

- BOCIIPUHMMATh KPUTHYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;




- TOYHO ¥ €MKO (OPMYJIMPOBATh KaK KPUTUYECKHE, TAK U OJJOOPUTENIbHBIC 3aMEUaHus B aipec APYTUX JIIOJeH B paMKax JIEI0BOM U 00pa3oBaTeIbHON
KOMMYHHKAIMH, N30€eras Ip1 3TOM JINYHOCTHBIX OLIEHOYHBIX CYXIECHUI.

IlpenMeTHBIE PE3YJabTAThI:

Buinycknux na 6a3060m ypogne Hay4yumcs:

— JIEMOHCTPUpPOBATh Ha IpUMEpax poib U MeCTO (GU3MKH B (POPMUPOBAHUM COBPEMEHHON Hay4dHOIH KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOM IEATEIBHOCTH JIFOCH;

— JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEKIY (PU3UKON U IPYTMMHU €CTECTBEHHBIMU HAyKaMU;

— YCTaHABIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SIBIICHUI U IIPUMEHATH OCHOBHBIE (DU3MYECKIE MOJICNHN /ISl KX OMUCAHUS U OObICHEHHUS,

— HCIIOJIb30BaTh MH(pOpMaLNIO (PU3UYECKOTO COAEPKAHUS MPHU PELIeHUH Y4eOHBIX, NPAKTUYECKUX, IPOEKTHBIX U HCCIIEAOBATENILCKUX 3a]ay, UHTErpupys
MHGOPMALIHIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKH €€ OIICHUBAS;

— paszauuaTh M YMEThb HCIOJb30BaTh B Y4eOHO-HCCIEIOBATENbCKOM AEATENbHOCTH METOAbl HAy4YHOro IO3HaHWs (HaOIrofeHue, ONHMCcaHue, U3MEpEHHE,
HKCIEPUMEHT, BBIIBUKECHUE THIIOTE3bI, MOACTHPOBAHNE U Ap.) U (POpMBI HAydHOTO 1MO3HAHUS ((PaKThI, 3aKOHBI, TEOPUH ), AEMOHCTPHUPYS HA IPUMEpPaX UX POJIb
Y MECTO B HAYYHOM I1O3HAHUU;

— IPOBOAUTH MPSMbIE U KOCBEHHbIE U3MEHEHUS (PM3UUYECKUX BEJIWYUH, BHIOMpAas W3MEpPUTENbHbIE IPUOOPHI C YUETOM HEOOXOAMMON TOUYHOCTH U3MEPEHU,
IUTAHUPOBATh X0/ U3MEPEHUH, MT0JIy4aTh 3HAUCHUE U3MEPSIEMON BETMUMHBI M OLICHUBAaTh OTHOCUTEIBHYIO IIOIPEIIHOCTh 1O 33aHHBIM (hopMyJIaMm;

— TIPOBOJHTH HMCCIIEIOBAHUS 3aBHCUMOCTEH MEXIY (PU3MUECKUMH BEIMYMHAMH: MPOBOIUTH M3MEPEHHS M ONpPENEeNiATh Ha OCHOBE MCCIIEJIOBAHMS 3HAUYCHUE
[1apaMeTpOB, XapaKTEPU3YIOLIUX JAHHYIO 3aBUCUMOCTb MEKy BEJIMUMHAMM, U J€1aTh BBIBOJ C Y4ETOM IOTPELIHOCTA U3MEPEHUIL;

— HCIOJIb30BaTh JJI OMMCAHUA XapaKTepa MPOoTeKaH!s PU3NYECKUX MPOLECCOB (PU3NUECKHE BETUYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKAY HUMU;

— HCIIOJIb30BaTh JUIsSl OMMCAHUS XapaKkTepa NpOoTeKaHus (GU3NUYECKUX MPOLECCOB PU3UUECKUE 3aKOHbI C YUETOM IPaHUI] UX PUMEHUITPUMEHUMOCTH;

— pemaTh Ka4eCTBEHHBIE 33Jaud (B TOM UHCJIE€ U MEXIPEAMETHOTO XapakTepa): MCHOJb3ys MOJAENU, (U3NYECKUE BEIWYMHBI M 3aKOHBI, BBICTpaUBaTh
JIOTHUYECKHU BEPHYIO LIEMOYKY OOBSICHEHUS (JJ0Ka3aTeabCTBA) MPEII0KEHHOT0 B 3aJaue mpoliecca (SBICHUs);

— pemaTh pacueTHbIE 3a/layM C SIBHO 3aJaHHOM (PU3MUeCKOW MOJENbI0: Ha OCHOBE aHAJW3a YCIIOBUS 3a/laydl BBIIEIATh (PU3NYECKYIO MOJIENb, HAXOJIUTh
¢u3nyeckre BEIMYMHBI U 3aKOHBI, HEOOXOAMMBIE U IOCTaTOYHBIE JUISI €€ PeIIeHUs], IPOBOAUTh PAacueThl M MIPOBEPSTH MOTYyYEHHBIH pe3yibTarT;

— YYUTHIBaTh IPAHULIBI IPUMEHEHUS U3YUYEHHBIX (GU3NUYECKUX MOJENEH pU pellieHuN PU3NYECKUX U MEXIPEAMETHBIX 3a/1a4;

— HCIIOJIb30BaTh MH(OPMAIIMIO U IPUMEHSTH 3HAHUS O IPUHIUIAX pabOThl U OCHOBHBIX XapaKTEPUCTUKAX U3yUCHHBIX MAIlUH, IPUOOPOB U IPYTUX
TEXHUYECKUX YCTPOMCTB AJIS PELIEHUS IPaKTUUECKUX, yIeOHO-NCCIIeIOBATEIbCKUX U MPOEKTHBIX 3a4a4;

- HCIIOJIb30BaTh 3HAHUA O (PU3NYECKUX 00BEKTaX U Mpolieccax B MOBCEIHEBHON KU3HU 11 oOecredeHns: 6e30MacHOCTH pU 00pallleHuH ¢ pubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, AJII COXPAHEHUS 310POBbs U COOIIOICHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpY KaIOIEe cpefie, IS MPUHATUS PEeLIeHH B
[IOBCEHEBHOM KU3HH.

Mexannueckue iBJCHUSA

— pacrmo3HaBaTh MEXAHMYECKHE SIBICHWUS W OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHWW OCHOBHBIC CBOWCTBA WJIM YCIOBUS TMPOTEKAHUS STUX SIBJICHUM:
PaBHOMEpPHOE M HEPABHOMEPHOE ABUKEHUE, PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH>KEHHE, OTHOCUTEIBHOCTh MEXAHWYECKOrO JIBUXKEHUS,
CBOOOJIHOE TIAJICHUE TEJI, PABHOMEPHOE JIBI)KCHHE TIO0 OKPYXHOCTH, MHEPIIHS, B3aUMOJICUCTBUE TEJ, pEaKTUBHOE JBIDKEHUE, Tepeaava JTaBICHUS TBEPIBIMU



TeJIaMU, )KUJIKOCTSAMHU U Ta3aMH, aTMOC(EpHOE aBJeHUE, IUIABAHUE TEJI, pABHOBECHE TBEPABIX TeJ, UMEIOIIMX 3aKPEIICHHYIO OCh BPAaIICHHUs, KoieOaTeaIbHOe
JIBUKEHHE, PE30HAHC, BOTHOBOE JABMXECHUE (3BYK);
— OIIMCBIBAaTh M3yYCHHBIC CBOWMCTBA TEJ M MEXAaHWYECKUE SBJICHUS, HCIIONB3Ys (PU3MUECKUE BETUYMHBL: MYyTh, MIEPEMELICHHE, CKOPOCTh, YCKOPEHHUE, MEPUO.
oOparlieHusi, Macca Teja, MIIOTHOCTh BEUIECTBA, cuja (Cuja TSDKECTH, CHIIa YIPYTOCTH, CUJia TPEHHUs), JaBlIEHUE, UMITYJIbC Tella, KHHETHYeCKas SHEeprus,
MOTEHIMAJIbHAs SHEPTHsl, MEXaHu4eckas padora, Mmexannuyeckas MomHocTb, KII/1 nmpu coBepiieHnn paboThl ¢ UCIIOIB30BAaHUEM IPOCTOTO MEXaHM3Ma, CHJIA
TPEeHHUs, aMIUTUTY/A, IEPUOJ] U YaCTOTa KOJIeOaHH, JUTMHA BOJIHBI U CKOPOCTh €€ paCIPOCTPAHEHUs; IPH OMUCAHUH NMPABUIBHO TPAKTOBATh (DU3UUYECKHUI CMBICI
UCTOJB3yEeMbIX BEIMYMH, MX OOO3HAYECHUS M CIUHHIBI W3MEPEHHUs, HAaXOAUTh (HOPMyIbl, CBS3BIBAIOIIME MAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHUE (PU3NYECKON BETUUHHBI;
— aHaJM3UpPOBATh CBOMCTBA TEJ, MEXAaHWYECKHE SIBJICHUS U TPOLECCHI, MCIONB3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPAaHEHHS HHEPIUH, 3aKOH BCEMHPHOTO
TATOTEHUS, IPUHLMUIT CYNEPHO3UINK CUll (HaxoXKIeHue paBHojaencTByomel cuibl), I, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs MMITYIbCa, 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesna; Ipyu TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BBIPAXKEHMUE;
— pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJENIeN: MaTepruaabHas TOUKa, MHEPIMabHAs CUCTEMA OTCUETa;
— pelaTh 3a7ayd, UCMONb3ysd (PU3MUECKHE 3aKOHBI (3aKOH COXPAHEHHUs PHEPIUM, 3aKOH BCEMHPHOTO TATOTEHMs, NpuHUUN cyneprnozuuuu cwi, I, 11 u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJbCa, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (GOpMyIibl, CBsI3bIBatONINE (PU3NUECKHE BETUYUHBI (IIYTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CUJIA, JABJICHUE, UMITYJIbC T€la, KWHETUYECKasl SHEPrus, IMOTEHIUAIbHAs SHEPrus, MEXaHu4ecKas
pabota, Mmexanuueckas mourHocTh, KITJ mpocToro mexanusma, cuiia TpEeHHUS CKOIBXKEHUS, KO3()PHUIMEHT TpeHUs, aMIUTUTY/Aa, IEPUOJT U YacTOTa KoieOaHuH,
JUTMHA BOJIHBI K CKOPOCTH €€ PaclpOCTPAaHEHH): Ha OCHOBE aHAIM3a YCIOBHS 33]1a4d 3aIIMCHIBATh KPATKOE yCIOBUE, BELICTATH (PU3HMUECKUE BEIMYMHBI, 3aKOHBI
1 hopMyIibl, HEOOXOIMMBIE JUIS €€ PELICHUs, IPOBOJUTh PACUEThl H OLEHUBATh PEATbHOCTh MOTYYEHHOTO 3HAUEHUS (PU3UYECKON BETUYHHBI.

TenJioBbie siBJICHUSA
— Ppacno3HaBaTh TEIUIOBBIE SIBJICHUS U OOBACHATH Ha 0a3e MMEIOLIMXCS 3HAHUN OCHOBHBIE CBOWMCTBA WJIM YCJIOBHS IPOTEKAHUS STUX SBICHUU: Tuddy3us,
U3MEHEHHE O00beMa Tesl MpU HarpeBaHWU (OXJAXKIEHUH), OOJbIlas CKUMAaeMOCTh TIa30B, Majlasg CKMMaeMOCTb JKHMJKOCTEH M TBEPABIX TEJ; TEIUIOBOE
paBHOBeCHe, UCMAapeHHe, KOHJEHCAlus, IUIaBJI€HHE, KpHUCTAUIM3alMs, KHUIIEHUE, BJIAXXHOCTh BO3JyXa, pa3lM4yHbIE CIOCOOBl  TeruIoneperadn
(TEenIonpoBOIHOCTb, KOHBEKIIMS, M3IYYEHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOIJIOIIEHUE SHEPTrUU NP HCIAPEHUM KUJIKOCTH U BbLAEICHHE €€ INpHU
KOHJICHCALlUM Mapa, 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT 1aBJICHUS,
— ONKCHIBAaTh W3YYECHHBIE CBOMCTBA TEJl U TEIJIOBBIE SIBJICHUS, UCTIONb3Yd (PU3NYECKUE BETUUHUHBI: KOJIMUYECTBO TEIIOTHI, BHYTPEHHSS SHEPrus, TEMIEpaTypa,
yJelIbHas TeMJI0EMKOCTb BEIIECTBA, YAeIbHasl TEIUIOTA IIJIaBJIEHUsI, yIeJIbHAs TeIIoTa Napoodpa3oBaHus, yAeabHasl TEIUIOTa CTOPAHUs TOIUIMBA, KO3 GUIIMEHT
MIOJIE3HOTO JEHCTBUS TEIIOBOTO JABUTaTeNs; IPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKHUI CMBICI MCIIOIb3YEMbIX BEIMYNH, UX 0003HAYEHUS U €IUHULIBI
WU3MEpEHUs], HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEIHUMHY C APYTUMHU BETHUNHAMU, BBIYUCIATH 3HaYCHUE (PU3NIECKON BETHYMHBL;
— AHAIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SBJICHUS U ITPOLIECCHI, UCITONIb3Ys] OCHOBHBIE MOJ0KEHHSI aTOMHO-MOJIEKYJISIPHOTO YYEHHUs O CTPOCHUH BEIIECTBA U
3aKOH COXPaHEHUs JHEPIUH;
— pa3nuyaTh OCHOBHBIE MIPU3HAKU U3YUEHHBIX (PU3UYECKUX MOJENIel CTPOSHHS ra30B, )KUIKOCTEH U TBEP/IbIX TEI;
— TPUBOJUTH MPUMEPHI MPAKTHUUECKOTO HCTIOIH30BaHUS (PU3NIECKUX 3HAHUN O TETIOBHIX SBIICHUSX;
— pemiaTh 3aJla4uM, UCIIOJIb3YS 3aKOH COXPAHEHUsl SHEPTUU B TEIUIOBBIX Mpolieccax U (opMyIibl, CBSI3bIBAIOINE (PU3NYECKUE BETHUNHBI (KOJTMYECTBO TEIIOTHI,
TeMIeparypa, yJelbHas TeIJIOEMKOCTb BEIIECTBA, yJIeNIbHAs TeIJIOTa IUIaBJIeHUs, yAeIbHas TeIIoTa NapooOpa3oBaHus, yelIbHas TeII0Ta CrOpaHusl TOILIMBA,
KO3 (UILMEHT TOJIe3HOro ACWCTBUS TEIUIOBOTO JIBUraTelis): Ha OCHOBE aHallM3a YCJOBHS 3a/ayd 3alHChIBaTh KPaTKOE YCJOBHE, BBIICIATH (pu3nueckue
BEJIMYMHBI, 3aKOHBI U (OPMYJbl, HEOOXOOUMBIE JUIS €€ PEIICHUs, MPOBOAUTH PACUYETHl U OLIEHUBATh PEATbHOCTH IOJYYEHHOTO 3HAYEHUS (U3NUECKOM
BEJINYUHBI.



DJleKTpUYeCKNe U MATHUTHbIE SIBJICHUS
— pacro3HaBaTh JIEKTPOMArHUTHbBIE SBICHUS U OOBACHATH HA OCHOBE MMEIOUIMXCS 3HAHHI OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHHUS THX SIBICHUM:
ANIEKTPU3ALMS T, B3aUMOJICUCTBHUE 3apsANIOB, SJCKTPUUYECKUM TOK M €ro JCHCTBUS (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJIEWCTBHE MarHuTOB,
ANIEKTPOMAarHUTHAs UHAYKIINS, JEHCTBIE MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM U Ha JBUXKYIIYIOCS 3apsSKEHHYIO YaCTHILY, AEUCTBUE ANEKTPUUYECKOTO MO
Ha 3apsHKEHHYIO YaCTHUILY, SJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEMHOE pacCpOCTpaHEHUE CBETA, OTPAXKEHUE U IIPEJIOMIICHUE CBETA, IUCIIEPCUs CBETA.
— COCTaBIISITh CXEMbI JICKTPUUECKUX LIETIEH ¢ MOCIe0BaTeIbHBIM U apauIeIbHbIM COSIUHEHUEM AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS FIIEMEHTOB
ANEKTPUUECKUX 1enel (MICTOYHUK TOKa, KIIF04, PE3UCTOP, PEOCTaT, JJAMIIOUKa, aMIIEPMETP, BOJIbTMETP).
— HCIOJIb30BaTh ONTUYECKUE CXEMBI JIIsl IOCTPOEHHS H300pakeHUH B IUIOCKOM 3€pKalie U COOMpAroIeH JINH3E.
— OHHUCBIBATb U3YYCHHBIC CBOMCTBA TE€II U QJICKTPOMATrHUTHBIC ABJICHUA, UCIIOJIb3Y (1)I/I3I/I‘-IGCKI/I€ BCINYHHBI: BHGKTpI/I‘-IeCKI/Iﬁ 3aps, Cujia TOKa, SJICKTPUYCCKOC
HaMnpsbKEHUeE, SJIEKTPUUYECKOE COTPOTHUBIICHUE, YASTbHOE COMPOTHUBIICHUE BEIIECTBA, paboTa IEKTPUUECKOTO IMOJIsI, MOIIHOCTh TOKa, (DOKYCHOE PAacCTOSHUE U
OIITHYCCKad CuJia JIMH3bl, CKOPOCTH JJICKTPOMArHWUTHBIX BOJIH, AJIMHA BOJIHBI M 4YaCTOTa CBCTA, IIPH ONHCAHHWU BCPHO TPAKTOBATH (1)H3H‘I€CKPII>1 CMBICJI
UCIOJIb3YEMBIX BEIWYMH, UX O0O3HAYeHHs] W EIUWHUIBI W3MEPEHHs; HaXOAuTh (OpPMYIbI, CBSI3bIBAIONINE JaHHYIO (U3MUYECKYIO0 BEIWYHMHY C APYTUMHU
BCIIMUYNHAMMU.
— aHAIM3UPOBATh CBOMCTBA TEJ, AJIEKTPOMATHUTHBIC SBJICHHS M IPOLIECCHI, UCHONB3YS (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHUS SJIEKTPUYECKOTO 3apsia,
3akoH Oma Juid yyacTka 1enu, 3akoH /[xoynsa-JIeHua, 3akoH NpsSMOJIMHENHOTO paclpOCTPAaHEHUs CBETA, 3aKOH OTPa)KEHHUs CBETA, 3aKOH IPEJIOMIIEHHSI CBETA;
IIPH 3TOM Pa3INyaTh CIOBECHYIO POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BhIpaKEHHE.
— HOPUBOAUTDL IMMPUMCPLI IMTPAKTHUYCCKOI'0 UCII0JIb30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUHU O QJICKTPOMArHUTHBIX SABJICHUAX
— peliaTh 3a/1a4M, UCIONB3Ys pu3ndeckue 3aKoHbl (3akoH OMma Juist yuacTka 1enw, 3akoH J[xoyns-JleHna, 3akoH NpSMOIMHEHHOTO pacpoCTpaHEHHS CBETa,
3aKOH OTPA)XXEHHUsI CBETA, 3aKOH MPEIIOMJICHUS CBeTa) U (OPMYJbI, CBS3BIBAIONINE (U3MUECKUE BEIUYMHBI (CHIa TOKA, SJIEKTPUUYECKOE HAaIpsKEHHUE,
ANEKTPUYECKOE COMPOTUBIICHHE, YAETFHOE CONMPOTHUBICHHUE BEIIECTBA, padoTa INMEKTPUUYECKOTO MO, MOUTHOCTh TOKA, (POKYCHOE PACCTOSIHHE U ONTHYECKast
Chjla JIMH3bI, CKOPOCTHb OJICKTPOMArnvuTHLIX BOJIH, JJIMHA BOJHBI MW 4YaCTOTa CBCTA, q)OpMy.]'II)I pacuc€ta OSJICKTPUUYCCKOro COIPOTUBJIICHUA
MIPUIIOCIIEI0BATEIbHOMUMNAPATIEIFHOM COEIMHEHWH MPOBOJAHMKOB): Ha OCHOBE aHalM3a YCJOBHs 3a7aud 3alUChIBaTh KPAaTKOE YCIIOBUE, BBIICISTH
(1)I/ISI/I'-ICCKI/IG BEINYNHBI, 3aKOHbI U Q)OpMYJ'II)I, HGO6XO)II/IMI>IG AJg €€ pClICHUs, MPOBOAWTH pPACUYCTbl MU OLHCHHWBATHL PCAJIBbHOCTH IMOJTYUYCHHOI'O 3HAYCHUSA
(bu3nYeCKOil BENUYNHBI.
KBanroBblie siBJIeHUsI
— pacmo3HaBaTh KBAHTOBLIE SIBICHHUS U OOBSCHATH HAa OCHOBE HMEIOIIMXCS 3HAHWM OCHOBHBIE CBOWCTBA WM YCJIOBUS MPOTEKAHUS ASTHX SBICHUI:
C€CTCCTBCHHAA U UCKYCCTBCHHAA PaAUOAKTUBHOCTE, O-, B- " Y-U3JTy4YCHHS, BOSHUKHOBCHUC JIMHENYATOTO CIICKTpa U3JIYYCHHA aTOMA,
— ONHCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS, HCIONB3YS (DU3MUECKHE BEIUYMHBI: MACCOBOE YHCIIO, 3apsSA0BOE YHCIO, MEPHO MOJypacnaaa, dHeprus
CbOTOHOB; IIpr OINMKMCAaHWUU IIPABUJIIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJT UCIIOJB3YEMBIX BEJIIMYUH, UX 0003HaueHUsa 1 CANHUIBI UBMCPCHUA; HAXOOUTb (1)OpMYJ'H)I,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BETHUNHBI,
— AaHaJIu3UpOBATh KBAHTOBBLIC SABJICHUSA, HCIIOJIb3Yys CbI/ISI/I‘IeCKI/Ie 3aKOHBI U IIOCTYJIAThI: 3aKOH COXPAaHCHHA OHCPTHH, 3aKOH COXPAaHCHHUA ISJICKTPHUYCCKOI'O
3apsija, 3aKOH COXPAHEHUS MAacCOBOTO YHCIa, 3aKOHOMEPHOCTH M3JIYUYEHHUs U TOTJIOMIEHUSI CBETa aTOMOM, IIPHU 3TOM pPa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M €T0 MaTEMaTHYECKOE BhIPAKECHNUE;
— pasinyaTh OCHOBHbBIE MPU3HAKYU TUIAHETAPHON MOJIENIM aTOMa, HYKJIOHHOM MO aTOMHOTO $]1pa;
— TPUBOJIUTH MPUMEPHI MPOSIBICHUS B MPUPOJE U MPAKTHUECKOIO MCIOJIB30BAaHUS PAIMOAKTUBHOCTH, AJEPHBIX U TEPMOSJEPHBIX PEaKLUl, CIEKTPATIbHOTO
aHanu3a.
JJleMeHThI ACTPOHOMMH



— YKa3bIBaTb HA3BaAHUA IIJIAHCT ConHeyHOM CHUCTCMBbI; PA3JIMYaTb OCHOBHLIC IMPU3HAKHW CYTOYHOI'O BpAlICHHA 3BC3OHOIO HCGa, JABHKXCHU .HyHBI, CO.HHI_Ia u
IJIaHET OTHOCHUTCIIBHO 3BEC3 1,
— HOHHUMATL PA3JINYUA MCKAY FGJIHOL[GHTpPI‘-IGCKOﬁ n I‘GOLIGHTpH‘-ICCKOfI CUCTCMAaMU MHPaA,

Boinycknuk na 6a3080m yposHe noayyum 603MOHCHOCHb HAVYUINBCA.:

—  NOHUMamb U 0OBACHAMY YELOCMHOCHb PUIUYECKOU MeopUull, paA3Iuiams paHUYbL ee NPUMEHUMOCU U MeCO 8 PA0Y OpY2UX PU3UUeCKUX meoputi;

—  81adems npuemamit NOCMPOEHUs. MeOPeMmU4ecKux 00Ka3amenbCmas, a makice NPOSHOIUPOBAHU 0COOEHHOCMEU NPOMEKAHUA PU3UYECKUX ABTIeHUU U
npoyeccos Ha 0CHOBe NOJYYEHHLIX MEOPEeMUUECKUX 8bl60008 U OOKA3AMENbCME,

—  Xapakmepuzo8amyv CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMBO, 8peMSs, Mamepusl (geujecmeo, noe),
osudicenue, Cuid, IHePusl;

—  6b106UAMb SUNOME3bl HA OCHO8E 3HAHUS OCHOBONONAAIOWUX PUUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

—  CamocmoamenbHo NAAHUPOBAMb U NPOBOOUMb U3UYecKUe IKCNePUMEHNbL,

—  Xxapakmepuzoeamu 2100anbHble NPOOIEMbl, CMOsUUE NEPeo Uel08eHecmeoM: IHepeemuiecKue, colpbesble, IK0ON0UYecKue, — U poib QUIUKU 8 peuleHUU
amux npoonem,

—  pewiamsv NPaKmuKo-opuUeHMuUpoOsaruvle KauecmseeHHble U pacuemuule uzuyeckue 3a0aiu ¢ 8bl00POM GU3UUECKO MOOeIU, UCTONb3YSL HECKObKO
Qusuueckux 3aK0H08 UL POPMYIL, C8A3LIBAIOUSUX UIBECHHbIE PUIUUECKUE BENUUUNDBI, 8 KOHMEKCIE MEHCNPEOMEMHBIX CE:A3€ll;

—  00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCUKY U3YYEHHBIX MAULUH, NPUOOPOE U MEXHUYECKUX YCMPOUCMS,

- 00BACHAMb YCN08UL NPUMEHEHUS Qu3UYecKux moodenel Npu peuleHuu Qu3udecKux 3a0ay, Haxooumv adeK8AmHyr0 NpPedslONCeHHOU 3a0aye hu3uuecKyo

Manjlb, paspeuwians 7’lp06ﬂ€]l/ly, KAK HA OCHO6€ UMeNUWUXCA 3HCZHMZZ, maxk u npu nomowu Memoooe OYEHKU.

Mexannuyeckue siBJeHHUSA

—  UCNONB3068aAMb 3HAHUS O MEXAHUYECKUX A8IEeHUSX 8 NOBCEOHEBHO JHCU3HU 01 0becneyeHuss 0e30nacHoCmuy npu 0opaweHuu ¢ NPUOOpaAMU U MeXHUYECKUMU
YCmMpoucmeamu, OJisk COXPAHeHUst 300P08bs U COONIOOEHUSL HOPM IKOJOSUYECKO20 NOBEOEHUs 8 OKpYIcaloueli cpede; Npusooums npumepsbl NPAKmuyecko20
UCNONBb3068AHUS PUULECKUX SHAHUL O MEXAHUYECKUX ABIEHUAX U (DUUYECKUX 3AKOHAX, NPUMePbl UCNONIb308AHUSL 80300HOBNAEMbIX UCOYHUKOB IHEPSULL,
IKOJIO2UHECKUX NOCTIeOCMBULL UCCTe008AHUSL KOCMUYECKO020 NPOCMPAHCME,
—  pazniuyams epanuybl NPUMEHUMOCIU PUUYECKUX 3aKOHO8, NOHUMAMb 8ceodwull xapakmep (yHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUS.
MEXAHUYECKOU IHePIUU, 3AKOH COXPAHEHUsI UMNYTIbCA, 3AKOH 8CEMUPHO20 MA20MEHUs) U 02PAHUYEHHOCMb UCNOIb308AHUSA YACTHBIX 3aKOHO8 (3akoH I yKka,
Apxumeoda u 0p.);
—  HAxoO0umv adeK8amHy0 npeoyloHCeHHOU 3a0aye Yu3u1ecKyo Mooelb, paspeuams npodIemy KaK Ha OCHO8e UMEIOUWUXCA 3HAHUL N0 MeXaHUKe C
UCNONIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memooo8 OYeHKU.

TenjioBble ABJIEHUS
—  UCNONB3068aAMb 3HAHUSL O MENI0BbIX AGNIEHUAX 8 NOBCEOHEBHOU HCUZHU OJIs1 0becneyeHus 6e30NacHoOCmuy npu 00pawjerHuu ¢ nNPudOPamMu U MexXHUYeCKUMU
yempoticmeamu, 015l COXPAHEHUs1 300P08bsL U COOIO0EHUS HOPM IKOLOSULECKO20 NOBEOCHUSL 8 OKPYICcarouell cpede; NpUeooUms npumMepbl IK0A02UYECKUX
nocieocmsutl pabomuol 0gueamereli BHYMpPeHHe20 C2OPAHUsl, MeNnioBblX U SUOPOILEKMPOCAHYUL,



—  paznuuamov Spanuybl NPUMEHUMOCMU UULECKUX 3aKOHO8, NOHUMAMb 8CCOOWULL XapaKmep QYHOAMEHMAaNbHbIX U3ULeCKUX 3aKOHO8 (3AKOH COXPAHEHUs
9HepaUuU 8 MEeNnioBblX NPOYECCax) U 02PAHUYEHHOCHb UCHONIb308AHUSL YACIHBIX 3AKOHO8,
—  HAX00UMb AO0EK8AMHYIO NPEONONHCEHHOU 3a0aye Pu3ULecKyI0 MOOelb, pa3peuams npooiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUL O MEeNI08bIX ABIEHUSX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Menmooo8 OYeHKU.
DJIeKTpUYeCKHEe U MATHUTHBIE SIBJICHUS
—  UCNONIL306aMb 3HAHUSL 00 INEKMPOMACHUMHDBIX SGIEHUSX 8 NOBCEOHEBHOU JHCU3HU OJisl 0OecneueHus Oe30naAcHOCmuU npu 0OpaweHun ¢ npuooOpamu u
MEeXHUYECKUMU YCMPOUCMBAMU, 01 COXPAHEHUSL 300P08bsL U COONI00EHU HOPM IKOIO2ULECKO20 NOBEOeHUs 8 OKpYcaloujell cpede, npugooums npumepbl
GNUAHUS INEKMPOMACHUMHBIX UZTYYEHULL HA JHCUBLE OPCAHUMbL,
—  paznuuamov cpanuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull Xapakmep ()yHOAMeHMANbHbIX 3aKOHO8 (3AKOH COXPAHEHUS
INEKMPUYECKO20 3aPsSioa) U 02PAHUYEHHOCMb UCNOIb3068AHUSL HACMHBIX 3aKOH06 (3akon Oma 015 yuacmka yenu, 3axon [owcoyns-Jlenya u op.);
—  UCNONIBb308AMb NPUEMbl NOCMPOEHUsL PUULECKUX MOOeLel, NOUCKA U YOPMYTUPOBKU OOKAZAMENbCNE BLLOBUHYMbBIX SUNOME3 U MeoPemuiecKux 6bl860008 Ha
OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (haKmos;
—  HAxXo0umv adeK8amHuyo nPeoyloNCeHHOU 3a0aye Qu3uuecKyo Mooeib, paspeuams npooIeMy KaK Ha OCHO8E UMEIOUUXCS 3HAHULL 00 2IeKMPOMACHUNMHBIX
SABNEHUSX C UCNOTIL30BAHUEM MAMEMAMUYECKO20 AnNapama, max u npu NOMowu Memooo8 OYeHKU.
KBaHTOBbBIE sIBJICHUSI
—  UCNONIb306aMb NOJYYEHHbLE 3HAHUSL 8 NOBCEOHEGHOU JHCUZHU NPU 0OpaeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CUEMYUUK UOHUSUPYIOUWUX
yacmuy, 003umemp), 0Jisi COXPaAHeHUst 300P08bs U COONIOOEHUSI HOPM IKOJIOSULECK020 NOBEOEHUsL 8 OKPYICarouell cpeoe;
—  COOMHOCUMb IHEPSUIO CE53U AMOMHbBIX 510ep € 0eheKmoM MACChl;
—  NpUBOOUMb NPUMEPDL GIUAHUA PAOUOAKMUBHBIX UTYYEHUL HA HCUBbLE OPSAHUZMBL, NOHUMAMb NPUHYUN OelicEUs. 003UMempad U PA3Iudamy YCl08Usl €20
UCNONb308AHUSL,
—  NOHUMAMb IKOJ02UYecKUe nPodIeMbl, BO3HUKAIOWUE NPU UCHOLb308AHUU AMOMHBIX JIeKMPOCMAHYUL, U NYMU peulenus Smux npooiem, nepcnekmuesl
UCNONL308AHUSL YIPABIAEMO20 MEPMOAOEPHO20 CUHME3.
DJIeMeHTbI ACTPOHOMMH
—  yKazwvleams oowue C8OUCMEA U OMAUYUSL NIAHEM 3eMHOU SPYNNblL U NIaHem-2u2anmos, manvix mei ConHeuHou cucmemsl U OOIbUUX NAAHEm,
NOIb308AMBCS KAPMOU 36e30H020 Heba npu HAOII0O0EHUSX 36€30H020 Heba,
—  paznuuams OCHOGHbLE XAPAKMEPUCUKU 3630 (pasmep, Yeem, memMnepamypa) COOmMmHOCUMb yéem 36e30bl ¢ ee MmeMnepamypoll;
—  paznuuams eunomeswvli 0 npoucxodxcoenur CorHeuHo cucmemsl.



COIEPKAHUE KYPCA ®USUKU
BBenenune. Pusnka u pusnyeckue MeTOAbl U3YUYEHHS MPUPOIBI

Odu3uka — QyHIaMEHTAlbHAS HAayKa O TpuUpoje. MeToasl HaAydHOro HCCIeAOBaHUS (U3MUYECKUX sBIEHUN. MojenupoBanne (U3NYECKUX SBICHUH U
npoueccoB. OU3NYECKUN 3aKOH — TPaHUIBl NPUMEHUMOCTH. DPU3NYECKUEe TEOpPUHM U MPUHIUI COOTBEeTCTBUA. Poib M mecto ¢u3uku B (HOpMUPOBAHHUU
COBpPEMEHHOI Hay4IHOI KAPTUHBI MUPA, B TIPAKTHUECKOH JeATeTbHOCTH Moeil. Pusuxa u Kyromypa-.

Mexanuyeckue siBJICHHUS

I'panHuIbl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. BaxkHelne KuHeMaTuuecKrue XapakTepUCTUKH — [TEpEMELLEHUE, CKOPOCTh, yCKopeHue. OCHOBHbIE
MOJEIIN TeJ U ABWKeHUil. B3anmonelicteue ten. 3akoHsl BcemupHoro tsarorenus, ['yka, cyxoro tpenus. MHepuuanbHas cucteMa oTcuera. 3aKOHbl MEXaHUKHU
Herotona. Umnynbsc MaTepuanibHOM TOYKK U CUCTEMBL. VI3MeHeHne u coXpaHeHue UMITYNbCa. Mcnonv3o8anue 3aKkoH08 MEXAHUKU O 00BACHEHUS. OBUNCEHUS
HebeCHbIX mell U 015 pa3eumusl KOCMUYecKux ucciedoganuti. Mexanndeckas SHEpTusi CUCTEMBI Tell. 3aKOH COXPAaHEHHUs MEXaHUYEeCKOM sHepruu. PaboTa cuibl.
Pasnosecue mamepuanvrou mouku u meepoozo mena. Ycnosus pasnosecus. Momenm cunvl. Pasnosecue sorcuokocmu u 2asa. J{euscenue scuokocmett u 2asoe.

OCHOBBI MOJIEKY IS PHO-KUHETHYECKOI TeoprHu

MonexynspHo-kunernueckas reopust (MKT) cTpoenust BelecTBa 1 ee SKCIepUMEHTAIbHBIE JOKa3aTeIbCTBA. AOCONIOTHAS TeMIIepaTypa Kak Mepa
CpeIHEW KMHETUYECKON SJHEPTUU TEIUIOBOIO JIBUKEHHUSI YaCTHULl BelecTBa. Mozenb nieanbHoro rasa. JlaBineHue rasa. Y paBHEHHE COCTOSIHUS HI€AIbHOTO Tasa.
VYpaBuenue MenneneeBa—Kuaneiipona. ArperatHble cocTOsIHUS BeliecTBa. Moodens cmpoenus scudkocmell.

OcCHOBBI TEPMOANHAMUKH

Buytpennsis sHeprus. Pabota u Tersonepeaaya kak crnocodbl U3MEHEHUs! BHyTpeHHel sHepruu. IlepBsliii 3akoH TepmoanHamuku. HeoOpatumocTtsb
TEIUIOBBIX IpolieccoB. [IpuHIMIBI AeCTBUS TEIIIOBBIX MallMH (MapoBasi TypOMHa, IBUTaTeNb BHYTPEHHETO CrOpaHusl, peakTUBHbIN apuratesns). KIT/1
TEIIOBOM MAaIllWHBI.

OCHOBBI 2J1eKTPOAMHAMUKH

Onexrpuueckoe noie. 3akoH Kynona. HanpsykeHHOCTh M OTEHIMAI AJIEKTPOCTATUYECKOTO 1oJisl. [IpoBOJHUKY, TOTYITPOBOAHUKHN U TUIIEKTPUKH.
Konpaencarop. IlocTOsIHHBIN eKTpUUECKUNA TOK. ICTOUHMKH 3JIEKTPUYECKOr0 TOKA. DJIEKTpUUYECKas LIETb U €€ COCTaBHbIC yacTh. HanmpaBineHnue u 1eicTBUs
anieKTprueckoro Toka. KonedarenbHbli KOHTYp. DJIEeKTpOMarHuTHbIE BOJIHBI. JlMana3oHbl 3JIEKTPOMArHUTHBIX M3JTy4YEeHUH U UX MPAKTHUYECKOE PUMEHEHHE.
DeKTpOMarHuTHbIE KojieOaHus. DIeKTpoABIKYIas cuiia. 3akoH Oma Jisl MOTHOM 1enH. DIeKTPUUEeCKU TOK B IPOBOJAHUKAX, JIEKTPOIUTAX,
MOJTYIIPOBOJIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocmo.

OCHOBBI IEKTPOAMHAMMKH (NPOIOIKEHHE).

WHaykuys marauTHOro nosisl. JlelicTBre MarHUTHOTO TOJIS Ha TPOBOJHMK C TOKOM M IBHKYLIYIOCS 3apsbkeHHYHo yacTuiy. Cuna Amnepa u cuna Jlopenna.
MaruutHble cBoicTBa BemiecTBa. [10Tok BekTOpa MAarHUTHONW MHAYKUUU. SIBIEHUE 3JIEKTPOMAarHUTHON MHIYKIIMHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKLIUH.
OnexTpoMarHuTHoe nosie. [lepeMeHHbIi TOK. SIBeHne caMOMHAYKIMUA. UHIYKTUBHOCTD. DHep2us 21eKmpOMASHUMHO20 NOJIAL.

Koneb6anus n BoJIHbBI



Mexannueckre KoueOaHus ¥ BOJHBL. AMIUIUTY/a, IEPUOJI, 9acToTa, (ha3a konebanuii. [IpeBparienus sHepruu npu KojaeOaHusx. BuinysicoenHvle Korebanus,
pesonanc. Ilonepeunbie U MPOOJIbHBIE BOJHBI. DHEPTHs BOJHBI. MHmepgepenyus u ougppaxyus 601H. 3ByKOBBIC BOJHBI.

OnexkrpoMarautHbie Konebanus. KonebatenbHblit KOHTYp. CBOOOJHBIE 37I€KTPOMAarHUTHBIE KOoJieOanus. BeIHY X /IeHHBIE 3JICKTPOMAarHUTHBIE KOJIEOaHuUsI.
Peszonanc. Ilepemennsiii Tok. KoHzieHCaTOp M KaTyIIKa B IIEMX NepeMEHHOT0 ToKa. [Ipou3BoACTBO, Nepeaada u moTpedaeHre MICKTPUIESCKON SHEPTHH.
DneMeHTapHas Teopus TpaHchopMaTopa. DIEKTPOMArHUTHOE ToJie. BUXpeBoe 3eKTpruuecKoe moie. DIeKTpoOMarHuTHbIC BOJHBL. CBOWCTBA
AJICKTPOMArHUTHBIX BOJIH. JlMana3oHbl 3JIEKTPOMArHUTHBIX U3JTYYEHUN U UX TIPAKTHYECKOE MpUMeHEeHHUE. [[puHIMIBI paaroCBsI3U U TEICBUICHUS.

Ontuka

['eomeTpuueckas onrtuka. [IpsmonuHeitHOe pacripocTpaHeHHe CBETa B OJTHOPOAHOM cpefie. 3aKOHBI OTPaXKeHHU U IpesoMiieHus cBeta. [lonHoe BHyTpeHHEee
orpaxxenue. Ontuyeckue npudoprl. BostHOBEIE cBOMicTBa cBeTa. CropocTh cBeTa. UHTepdepentus cBera. KorepentHocts. Judpakius ceera. [lonspuzamus
ceera. Jlucnepcus ceeta. [IpakTuyeckoe MprUMEHEHUE JIEKTPOMArHUTHBIX U3JTYYCHH.

DJIeMEeHThI TeOPUH OTHOCUTEJIbHOCTH
HNHBapraHTHOCTh MOJyJIE CKOPOCTH CBeTa B Bakyyme. [IpuHIun otHocutenbHOCTH DitHIITEHHA. CBSI3b MacChl M YHEPTrUM CBOOOJAHOW YaCTUIIBI. DHEPTHs
nmokosi. CBsi3b Macchl C SHEPrUeH.
KBanroBas ¢pusuka
I'umote3a Ilnanka o kBanTtax. ®otosddexr. YpasHenue DitnmreitHa st poroddpdexra. Dotonsl. ['unoresa ae bpoiinsg o BOIHOBBIX CBOWCTBAX YACTHIL.
Kopnyckynsipao-BontHoBoM  nyanusm. Coommuowtenue neonpeoenennocmu 1 eiizenbepea. Ilnmanerapnas moxaens crpoenus aroma. Ombitel Pesepdopma.
KBanToBbie noctynarsl bopa. Mcnyckanue u norjoiieHue cBeta aroMmoMm. Jlasepsl.

CocraB U cTpo€HHE aTOMHOTO sizipa. SnepHsbie cuibl. [ledeKT Macchl U SHEPTUSI CBSI3M aTOMHBIX siiep. BUIbI panoakTHBHBIX IPEBPAILICHUN aTOMHBIX sIEP.
3aKOH paIMOAaKTUBHOTO pacnaja. JAnepHeie peakuuu. LlenHas peakuus neneHus siaep. U SHEPTUsl CBSI3U HYKJIOHOB B sifipe. SlnepHas sHepretuka. [lpumenenue
sA0epHoti dHepeemuku. BiusiHue HOHU3UPYIOLIEH pagralvy Ha )KUBbIE OpraHnu3Mbl. J[03a U3mydeHus], 3aKOH paJiMOaKTUBHOIO pacnaa U ero CTaTUCTUYECKUIN
XapakTep. DNeMeHTapHble YacTUIlbl. DyH/1aMEeHTaIbHbIE B3aUMOICHCTBUSI.

Crtpoenne BcesieHHoit
CoBpeMeHHbIe MPECTABICHUS O MPOUCXOXKICHUH 1 HBotonnn ConHia u 38e31. CTpoeHue comHeuHoi cucteMbl. Cucrema «3emitst — JIynay. Oo6mue
ceeaeHus o CoinHle (BU B TEJIECKOII, BpalllEeHUE, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpATypa COJIHIIA U COCTOSTHUE BEIIECTBAa B HEM, XUMUYECKHI1 COCTaB).
Wctounuku sHeprun u BHyTpeHHee crpoenne Connima. Knaccudukanus 3se3. 3Be3/1bl 1 UCTOYHUKY UX dHepruu. dusnueckas npupoaa 3se3z. Hamna

l"amakTuka (coctas, cTpoeHue, ABMKEHUE 3Be3] B [ anakTrke u ee Bpamenue). [[porcxoxkaeHre u BOIIONNS TaJaKTUK U 3Be3/1. [IpeacTaBieHue o CTpOSHUN U
3BOJIION BceneHHoi.

! KprMSOM svloeiern mamepuai, He 6’blHOC}ZW1/HZC}Z Ha umocoeyio ammecmayuio.



TEMATHYECKOE INIAHUPOBAHHUE

10 xnmacc
Ne Paznen KosmuecTBo 4acoB 1o KonnyecTBo 4acos 1o KonTponbHas padora JlaGopaTopHbie pabOThI
aBTOPCKOH IporpaMme paboueii mporpamme aBTOpCcKas /pabouast
1. Beenenne. @Puszuka u  pusnueckue 1 1 0 0
METO/IbI NU3y4YEHUS TPUPOIBI
2. MexaHuKka 27 30 2 5/7
Kunemarnka 6 9 1/2
JuHamuka 9 9 2/3
3aKOHBI ~ COXpAaHEHUS B  MEXaHUKE. 7 7 1/1
Craruka. TuapomexaHuka 5 5 1/1
3. MosiekyJISIpHO-KHHETHYECKAs TeOPHUsi 10 11 1 1/1
4, OCHOBBI TEPMOIHHAMHKH 7 7 1 0/0
5. OCHOBBI 3J1eKTPOAUHAMUKH 16 19 1 2/2
DIIEeKTpOCTaTUKA 6 7
3aKOHBI IOCTOSIHHOTO TOKA 6 6
Tok B pa3nmu4HBIX cpenax 4 6
6. Pesepn 7 0
Hror 68 68 5 8/10
Uroro 68 wacos
KoHnTtpoJsb ypoBHsi 00y4enusi. Pusuka 10 kaacc.
Ne HanmenoBanue Hcrounuk Komudukarop EI'D Komudukarop BITP
pasziesnoB U TeM
1. KonTtponshas padora Nel «Ocrogut Hunaktuueckue marepuansl dusuka 10 xmace / 1.1.1-119 2.1-2.6
KUHeMAmuKu» A.E.Mapon, E.A.Mapon. — M.: MznarenbctBo
2. KonTponbnas padota Ne2 « Ocrosbi «poda», 2014 1. 1.2.1-155
OUHAMUKU U 3AKOHbI COXPAHEHUS» Temaruueckne KOHTPOJIBHBIE U CaMOCTOSITEIbHbIE
3. KonrponsHas padora Ne 3 «Ocroebi pabotsl o pusuke 10 kmace / O.M.I'pomuesa. — M.: 2.1.1-2.1.17 3.1-3.7
MOJIeKYIApHO-Kunemuyeckou meopuuy | M3narenscrso «9k3amen», 2012 r.




4, Kontponbnas padota Ne 4 «Ocroswi 2.2.1-2.2.11
MEPMOOUHAMUKUY
S. KonTponbnas padota Ne 5 «3akonwt Junaktuaeckue Matepuansl Ousnka 11 kmacc / 3.1.1-3.2.10 4.1-4.7

NOCMOAHHO2O MOoKay».

A.E.Mapon, E.A.Mapon. — M.: 3narenscTBO
«dpoda», 2014.
TemaTndeckne KOHTPOJIBHBIE M CAMOCTOSTEIILHBIC

pa6otsl o pusuke 10 kimacc / O.M.I'pomneBa. — M.

HznarenscTBOo «OK3aMen», 2012 r.

Tempbl 1a00paTOPHBIX U MPpaKkTHYecKkuXx padort B 10 Kiacce
Jlaboparopnas pabota Nel M3mepeHne MrHOBEHHOW CKOPOCTH M YCKOPEHUS C HCIIOIb30BAaHUEM CEKYHIOMEpPA UM KOMITbIOTEpa C TaTYMKaAMU;

Jlaboparopuas pabota Ne2 M3ydeHue TBUKCHHS Tea 110 OKPYKHOCTH;
Jlaboparopuas padota Ne3 M3ydenue qBUNKCHUS Tela, OPOIICHHOTO TOPH30HTAIBHO;

JlaGopatopnast pabota Ned 3mepeHue wECTKOCTH MPY>KUHBI;
Jlaboparopuas pabota Ne5 Nsmepenue kodpumrieHTa TpEHUS CKOIBKECHUS;

Jlaboparopnas pabota Ne6. M3yuenue 3akoHa COXpaHEHHUS] MEXaHHUUECKOM SHEPTUH;

JlaGopatopHas pabora Ne7 M3yueHue paBHOBECHs TeJ MOJ IEHCTBHEM HECKOIBKUX CHII;
JlaGopatopHnas pabora Ne8 DxcnepumeHTanbHas npoBepka 3akoHa I'eii-Jlroccaka,

Ha60paT0pHa5{ pa60Ta Ne9. HSy‘lCHI/IC MOCJICAOBATEIIBHOI'O M ITAapaJICIBHOTO COCAUHECHUS TPOBOJHUKOB,

Jlaboparopras padota NelO. M3mepenne D/]C 1 BHyTpEHHETO CONMPOTUBIICHUS UCTOYHHUKA TOKA.

11 kmacc
Ne Paznen KonnuecTBo yacos 1o KonuuecTBo yacoB 1o KonTponbnas pabora JlaboparopHblie pabOThI
aBTOPCKOM Iporpamme paboueii mporpamme aBTOpcKas /pabouast

1. OcHoBBI 3IeKTPOAHHAMUKH 9 yacoB 10 yacoB 1 2
(mponoJkeHue) 1/1
MaruauTtHoe nose 54 54 1/1
DIIeKTpOMarHuTHask UHIYKIUS 44 54

2. KoJiedbanust u BOJIHBI 15 yacoB 15 yacoB 1 1
Mexanunueckue KoneOaHus 3yq 34 1/1
DJEeKTpOMarHUTHBIEC KOJICOAHUS M BOJIHBI S5u Su
MexaHn4ecKHUe BOJIHBI 34 34
ONEKTPOMAarHUTHHIE BOJIHBI 44 44




3. OnTuka 13 yacoB 14 yacoB 1 3
['eomeTpuyeckas U BOJTHOBAS 114 124 313
OTITHKA
N3nyyeHne u cCnekTpbl 24 29

4. OcHoBBI cnenuaIbHOI TeOpHHU 3 yaca 3 yaca 0 0/0
OTHOCHTEJIbHOCTH

5. KpanroBas pusuka 17 gyacoB 17 yacoB 2 3/3
CBeToBBIE KBAaHTHI S5y Su 1
AtoMHas pusnka 3y 34 2/2
®dusrka aTOMHOTO SApa A 74 1 1/1
DJIeMEHTapHbIE YaCTHUIIbI 29 24 0/0

6. Ctpoenue Bcenennoii 5 yacoB 5 yacoB 0 1/1

7. IToBTOpeHue 3 4aca 3 4aca

8. Pe3eps 3 4aca 1 gac
Hroro 68 yacos 68 yacos 5 10

KonTtpoJas ypoBHsi 00y4enusi pusuku B 11 kiaacce
Ne HanmenoBanue Hcrounnk Komudukarop EI'D Koaudukarop BITP
pa3enoB U TeM
Kontponbnas padota Nel «Maecnumnoe | Jlnmaktudeckue marepuansl Ousnka 11 kimace / 3.3.1-34.7 4.4-45
none. dnexkmpomaenumuasn unoykyusy | A.E.Mapon, E.A.Mapon. — M.: U3narenscTBO
2. | KonrponbHas padota Ne2 «Konebanus u | «Apodar, 2014.
BOIHBLY TemaTudeckne KOHTPOJIBHBIE U CaMOCTOSITEIHHBIC
3. KontponbHas pabora Ne3 «Ceemosvie | pabotsl no ¢usuke 11 knace / O.M.I'pomuesa. — M..: 3.5.1-3.6.12 4.6-4.7
BOHBLY HznparenscTBO «IK3aMen», 2012 1. 4.1-4.3
4, Kontponbnas pabora Ned4 « Ceemosbie 5.1.1-5.3.6 5.1-54
K8AHMbL)
5. Kontponbnas pabora Ne5 «Amomnas 2.2.1-2.2.11




‘ Quzuka. Pusuxa amomHo2o 10pay

JlaGopatopnas pabora Nel M3mepeHue cuibl B3aMMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa,

Jlaboparopuass pabora Ne2 W3yueHue 3IEKTPOMArHUTHON WHIYKIUH,

Jlaboparopnas pabota Ne3  OmpezneneHue yCKOpeHHsI CBOOOHOTO MACHUs MPU OMOIIM MasTHUKA;

Jlaboparopuast pabora Ned  VI3mepeHue moka3aTels MPEIOMIICHUS CTEKIIA,;

Jlabopartopnast pabora Ne5  OmpeznesieHre ONTHYECKON CHITBI JTMH3BI M POKYCHOTO PACCTOSHUS COOMPAOIICH JIMH3HI,
Jlaboparopuass pabora Ne6 M3mepeHue AITUHBI CBETOBOM BOJIHBI:

Jlaboparopnast pabora No7  HabnrojeHue CIUIONIHOTO U JIMHEHYaTOro CIIEKTPOB;

Jlaboparopuas padora Ne§8  VccnenoBaHue crieKTpa BOAOPOIa,

Jlaboparopnas pabota N9  OmpezneneHue UMITYIIbca U SHEPTUH YACTHUIIBI IPU JBUKEHUH B MArHUTHOM ToJie (110 ¢otorpadusim);
Jlaboparopras padora Ne 10 Omnpexnenenue neproia oOpamieHus JBOWHBIX 3Be3]] (IEYaTHBIC MaTEPHAIIHI).



