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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 60a30BOro ypoBHSI Ha YpOBHE cpeAHero oOuiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMH K
pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0OOpa3oBarenbHON mporpammsbl, npeacraBieHHbx B GI'OC COO, a Ttakxke ¢ yd€roM QenepanbHOil paboueit
MpOrpaMMbl BOCIIUTaHMSI U KOHLEIIUU MpernojaBaHus yueOHoro mpenmera «Dusuka» B oOpa3oBaTenbHbIX opranusauusx Poccuiickoit @enepanuu,
peann3yoIrX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copepxanue nporpaMmbl 1o (hrU3MKe HampaBieHO HA GOPMUPOBAHHUE ECTECTBEHHO-HAYYHOU KapTUHBI MUpa obydaromuxcs 10—11 kinaccoB mpu
o0yyeHnn ux (pusuke Ha 06a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO monaxoza. IIporpamma mo ¢usmke cOOTBETCTBYeT TpeOOBAHUSAM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeJIMETHBIM pe3yJbTaTaM OOYYEHHs, a TaKXKe YYHUTHIBAaeT HEO0OXOAMMOCTH
peann3ai MEeXIPEIMETHBIX CBS3ei (M3UKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH MpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIC LIEIH U3yYCHHS
(GbU3MKN Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, MIIAHUPYEMbIE pe3yIbTaThl OCBOCHHUS Kypca (DU3UKU: TMUYHOCTHBIE, METAIlPeIMETHBIE, IIPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

IUTAHUPYEMBbIE PEe3yJIbTaThl OCBOCHHS Kypca (GU3MKH Ha 6a30BOM YPOBHE, B TOM YHCIIE€ IPEIMETHBIC PE3YIIbTATHI IO TO1aM 00YUYCHUS;

coJiepkanue yuebHoro npeameta «Ou3nka» Mo rojgam o0ydeHusl.

dwu3mKa KaK Hayka o0 Hanbosiee 00X 3aKOHAX MPUPOIBI, BRICTYIAs B KAYECTBE YU€OHOTO IMpeIMeTa B IIIKOJIE, BHOCHT CYIIECTBEHHBIN BKIIA/I B
cucteMmy 3HaHM 00 okpyxkatomem mupe. LkoapHBIA Kypc (QHU3UKH — CHUCTEeMOOOpa3yroIIMi AJii €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUM, N3ydaeMbIX XUMUeEH, Ononoruei, puznyeckoil reorpadueil 1 acTpoOHOMHUEH.
Hcnonb30BaHue M aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUM OmpeseNnseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHepreTHKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, MOJIyYE€HUsI HOBBIX MAaTepUalOB C 3aJaHHBIMU CBOMCTBaMH M Jipyrux. M3ydyenue (u3nKu BHOCUT OCHOBHOM BKJIaJl B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOU KapTHHBI Mupa oOydaromuxcs, B (HOpMHpOBaHHE YMEHUU NPUMEHSATh HAy4YHBIM METOJA TO3HaHUS MpHU
BBITIOJITHCHUH UMU YYEOHBIX UCCIIETOBAHMIA.

B ocHOBY Kypca ¢hu3uku Ut ypoBHs cpeiHero o0miero o0pa3oBaHus MOJI0XKEH Psil UeH, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €10
MTOCTPOEHHUS.

Wnes nenoctHocTH. B COOTBETCTBHM C HEll Kypc SIBISETCS JOTMUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX Pa3/eloB (PU3MKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3HKH.

Wnes renepanusanuu. B cooTBeTCTBUM ¢ Hell MaTepuall Kypca GU3MKU 00beAMHEH BOKPYT (U3NYECKUX TeopHid. Benymmm B Kypce siBiseTcs
(dbopMHpOBaHUE MIPENICTABICHUIM O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Wnes rymanutapuzanuu. E€ peanuzainus npennosaraeT UCIoJb30BaHNE TYMAHUTApPHOTO MOTEHIMANa (U3NIECKON HAyKH, OCMBICIIEHUE CBS3U
pa3BuUTHA QU3UKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOIMYECKUMHU MTPOoOIeMaMHu.

Wnes mpuxnanHoil HampaBieHHocTH. Kypc (uU3HMKM TpennonaraetT 3HAKOMCTBO C IMUPOKUM KPYIOM TEXHUYECKHUX M TEXHOJIOTHUYECKUX
MIPUIIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.

Wnes »oKoJOrM3allMyd peanu3yercss TIOCPEACTBOM BBEICHHS DJIEMEHTOB COJIEPXKAHMSA, IOCBAMIEHHBIX OSKOJIOTMYECKUM IpobieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHI, a Takke 00CYXIeHUs MpoOiieM pallOHAIBHOTO MPUPOJOINONb30BAHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

Ctep)XHEBBIMU dJIEMEHTaMU Kypca (DH3WKH Ha ypOBHE CpefHero ooImero oOpa3oBaHUs SABISIOTCA (pusnueckue Teopuu (hopMHpOBaHHE
NPEJCTAaBICHUN O CTPYKTYpe MOCTPOCHUS (pU3MUecKor TEOpHH, poiH (PpyHIaMEHTAIbHBIX 3aKOHOB M NMPHHIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O
MPHUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).



CHCTeMHO-IEATETbHOCTHBIN TOJX0 B Kypce (PU3MKHM peanusyeTcs MpexiIe BCEro 3a CU€T OpraHu3alMM SKCIEPUMEHTAIbHON AEATeIbHOCTH
oOyuatomuxcs. g 6a3oBoro ypoBHsS Kypca (PU3MKH — 3TO HCIOJNb30BAHHE CUCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX OJKCIEPUMEHTOB U
nabopaTopHBIX PadOT, KOTOPHIE B MporpamMme Mo GU3NKe 00BEIUHEHBI B OOIINI CITMCOK YUEHWYECKUX MPAKTHUECKUX paboT. BeieneHne B ykazaHHOM
nepeyHe J1abopaTOPHBIX PAa0OT, MPOBOAUMBIX JJISi KOHTPOJISI M OLEHKH, OCYIIECTBISETCS y4YaCTHHKAMHU OOpa30BaTEIBHOrO IMpollecca MCXOIs U3
0cOOEHHOCTEH TMJIAaHMPOBAHUS W OCHAUleHHA KaOuHera (usmku. Ilpu >TOM oOecmeumBaeTcs OBJIAJCHHE OOYYAIOUMMHCS YMEHHSIMU IPOBOAUTH
KOCBEHHBIE U3MEpPEHUs, UCCIIeIOBAaHUS 3aBUCUMOCTEH (PU3NUECKUX BEIHUUH U IIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHHMaHuEe yaensieTcsl PELIEHUI0 pacuETHBIX M KAa4eCTBEHHBIX 3a4ay. Ilpu 3Tom i pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCA
3aJlauM ¢ SIBHO 33JaHHON (PU3NYECKON MOJIEIBIO, TO3BOJISAIONINE IPUMEHSTh U3YUYE€HHbIE 3aKOHBI M 3AKOHOMEPHOCTHU KaK U3 OJHOI0 pasjesa Kypca, Tak U
MHTETPUPYS 3HAHUS M3 PA3HBIX pazfenioB. s KadecTBEHHBIX 3a7ad MPHOPUTETOM SBISIOTCS 3aJaHUs HAa OOBACHEHHE NMPOTEKaHUs (PU3MUECKHX
SBJIGHUH U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyIolIe BIOOpa GU3NYECKO MOIETH ISl CUTYaI[UU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC COO k maTepuanbHO-TEXHHYECKOMY OOCCIICUCHHUIO0 YIeOHOTO Ipoliecca 0a30BbI YPOBEHb Kypca
(bU3HMKN HAa YPOBHE CpeAHEro o01ero o0pa3oBaHus JI0JDKEH U3YyUaThCs B YCIOBHIX MPEIMETHOrO kKabuHeTa GU3UKH WU B YCIOBUAX UHTETPHUPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO UKIIA. B kabuHere Ghu3KuKu TOHKHO OBITHh HEOOXOIUMOE JTad0opaTopHOE 000PYAOBAHKE ISl BBITOTHEHHS
yKa3aHHBIX B IpOrpaMMe Mo (U3NKe YICHHUECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHcTpanoHHOE 000pyI0BaHue (POPMUPYETCS B COOTBETCTBUU € MPUHIUIIOM MUHUMAJIBHON JOCTATOYHOCTH U OOECIEUNBAET IOCTAHOBKY
MEPEYUCIICHHBIX B TporpaMMe Mo (u3MKe KIIOUEBBIX JIEMOHCTpAIMil AJi HMCCIEAOBAaHUS H3y4YaeMbIX SIBICHUI U MPOLIECCOB, dMIHMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JlaGopaTtopHoe 000pyIOBaHUE Uil YYEHUUECKUX MPAKTUYECKUX paboT GopMHUpYETCs B BUJI€ TEMAaTHUECKUX KOMILJIEKTOB M 00eCIieunBaeTCs B
pacuére OAHOr0 KOMIUIEKTa Ha ABYX oOOydarommxcs. TemMaTH4ecKHe KOMIUIEKTHI JJabOpaTOpHOro 00OpYydOBaHMs JOJDKHBI OBITH MOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAJIIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IIM(PPOBBIX T1abopaTopuil.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BaHUU SABISIOTCS:

(dbopMHpOBaHHE MHTEpeca U CTPEMIJIEHUS OOYYalOLIMXCS K HAyYHOMY M3YYEHHIO HPUPOIbI, Pa3BUTHE MX HWHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pasBUTHE NMPEJCTABICHUN O HAYYHOM METO/Ie MO3HaHMsI U (POPMHUPOBAHUE HCCIIE0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIINUM SIBICHUSM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pPe3y/bTaTa U3y4eHUs OCHOB CTPOEHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DM3HKH;

dbopMupoOBaHUE YMEHUN OOBSACHATH SIBJICHHSI C UCIIOIB30BaHNEM (DU3UUYECKUX 3HAHHI U HAYYHBIX JI0KA3aTeIbCTB;

(dbopMupOBaHUE IPEICTaBICHUN O posid GUUKH JUTSl pA3BUTUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHIL.

JlocTikeHne 3THX 1ieneil obecneunBaeTcs pelieHueM CIeIyoNMX 3ajad B Mpolecce U3y4eHus: Kypca (GU3UKU Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHwUs:

npruoOpeTeHne CUCTeMbl 3HaHUM 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIOUAs MEXaHUKY, MOJIEKYJSPHYIO (PU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

dbopMUpOBaHNE YMEHHUI MPUMEHSATh TEOPETUUECCKHUE 3HAHUS ISl 00BsICHEHUS (PM3MUECKUX SBICHUM B IPUPOJIE U I NPUHATHS MPAKTHUECKUX
pELIECHH B TIOBCEIHEBHOM KU3HU;

OCBOCHME CIIOCOOOB DPELICHHs PA3JIMYHBIX 337ad C SBHO 3aJaHHOM (u3nyeckod MOENbIO, 3a/1ay, MOJAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3naHue GU3NIECKON MOJIENH, aICKBATHOM YCIOBHUSM 3a/1a4u;

NOHUMaHHe (QHU3UYECKUX OCHOB M MPUHIUIIOB JEHCTBHS TEXHHUYECKUX YCTPOMCTB M TEXHOJOTMUECKHX IPOLIECCOB, WX BIHMSIHUA Ha
OKPY’KaIOILYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIBHOTO IUIAHHUPOBAHUS M TPOBEACHHS (U3NYECKHX OKCIEPHUMEHTOB, aHalu3a M HHTEPIPETALHH
nH(pOpMaLKH, ONIPeIeTICHHS T0CTOBEPHOCTHU MOTYUEHHOTO PEe3yJIbTaTa;



CO3JIaHUE YCIIOBUM JJIsSI pA3BUTHSL YMEHHIM IPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOU IESITENBHOCTH.

Ha n3ydenue ¢usuku (60a30BbIH YPOBEHB) HA YPOBHE CpenHero obmiero oopazoBanus orBoautces 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B
Heqneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMMe o (Qu3uke NnepeyeHb JIabopaTOPHBIX M MPAKTUYECKUX PabOT SIBISETCS PEKOMEHIOBAHHBIM, YUUTENb JIETaeT
BBIOOp MpoOBeIeHHs Ta00PATOPHBIX PAOOT M OMBITOB C Y4ETOM UHAWBUIYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCS.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®duznka — Hayka o npupoje. Hayuneie MeTObI ITO3HAHMS OKpYKaroUero Mupa. Polib SKCiepyuMeHTa U TEOpUHU B IIPOLIECCE MTO3HAHUS IPUPOJIBI.
DKcIepuMeHT B (hU3HKe.

MonenupoBanue pu3ndecKux sBieHUN U nporeccoB. Hayunsie runoresbl. Gus3nueckue 3aKOHbI U TeOpuu. [ paHUIIBI TPUMEHUMOCTH (PU3UIECKIX
3aKOHOB. [I[pyHIUIT COOTBETCTBUSA.

Ponb 1 MecTo (hu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyUYHOUW KapTUHBI MUPA, B IPAKTUYECKON JESITENbHOCTH JIOCH.

Jlemoncmpayuu

AHasnorosbsle ¥ IU(PPOBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe nBrxkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO BIKeHus. Cuctema otcuéra. TpaekTopus.

[Tepememenue, ckopocTh (CpemHssi CKOPOCTh, MIHOBEHHAss CKOPOCTh) M YCKOPEHHE MaTepUaTbHOW TOUYKH, WX IMPOCKIIMH HAa OCH CHCTEMBI
koopauHaT. CrokeHne NepeMelIeHNid U CI0KEeHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEeHHE. [ paQuKu 3aBHCHMOCTH KOOPMHAT, CKOPOCTH, YCKOPSHHUS, TIyTH U IePEMEIICHUS
MaTepUaIbHOU TOUKH OT BpEMEHHU.

CBoOoaHoe majienre. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneiinoe nBuxenue. J[BrkeHHE MaTepUAIBHONH TOYKU MO OKPY)KHOCTH C TOCTOSHHOW O MOJYIIO CKOPOCTHIO. YTJIOBasi CKOPOCTD,
TuHEeiHas ckopocTh. [lepron n gacroTta odpanienus. L{eHTpocTpeMuTebHOE YCKOPCHHE.

TexHuyeckue ycTpoiCcTBa U MPaKTUIECKOE TPUMEHEHUE: CITUIOMETP, ABIKEHUE CHAPSIOB, LIEMTHBIC U peMEHHBIC MepeladH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MILTFOCTPALlMs KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKECHUSI.

[TpeobOpazoBanue NBMXEHHUI C HCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOmeHHOro Mo/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaeHUSI.

HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.



Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3y4yeHne HepaBHOMEPHOIO JBUKCHHUS C LIENBIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIGHMS MEXAYy MYTAMHM, IPONUACHHBIMM TEJIOM 3a IIOCIENOBATCIIbHBIE paBHbICE IIPOMEKYTKH BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBuKeHUs APUKA B BI3KOU KUIKOCTH.

W3yuenue nBU>KEHUS Tejaa, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipunuun otHocutensHOCTH ['anunes. [lepssiii 3akon HeroToHa. IHEpumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosunmu cui. Bropoit 3akon HerooToHa miis matepuasibHOW Toukd. Tpermit 3akon HproToHa miis
MarepuaibHbIX TOUEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenust (mokosi, ckoibxkeHus, kaueHus). Cuia Tpenus. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS U CHJIa TPEHMsS ITOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS IPU JBUKEHUH Tea B KUAKOCTU WM rase.

[ToctynarenbHoe U BpallaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO TeEA.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpaileHusd. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHUuyecKne ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHUE: TOAIINITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHHnE Macc B3aMMOJEHCTBYIOINX TEII.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnosxeHnue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AeopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIINX B MPYXHHE U PE3UHOBOM 00paslie, OT uxX JeGopMaiuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPALLEHUSI.

Tema 3. 3axkonut COXPAHEHUA 6 MEXAHUKE

Nmmynsc maTepuanbHONW TOUYKHM (T€a), CHCTEMBl MAaTEPHAIbHBIX TOYEK. VIMIyNbC CHUIBI U W3MEHEHHE HMITyJIbca Tejla. 3aKOH COXpaHEHUS
I/IMHyJII:CEl. PeaKTI/IBHOG JABUXKCHUC.
Pabora criel. MOIIHOCTE CHJIBL.



Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuansHast sHeprus. IloreHnuanbHas sHeprus ynpyro aeopMupoBaHHON NpykuHbl. [loTeHIManbHas 3Heprus Tenaa BOIM3U MOBEPXHOCTH
3emuu.

[ToreHnuansHble U HENOTEHIMAIbHBIE CHIIBL. CBsA3b paObOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHUEM MEXaHUUYECKOW 3HEPruH CHUCTEMBbI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, IPYKUHHBIN MMCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE BHKEHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoOIOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI ¢ U3MEHEHHEM MEXaHUYECKON SHEPruM Tejla Ha IPUMEPE PacTsKEHUs PE3UHOBOIO XKIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHbBIE TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpHHM U MX OIbITHOEe oOocHOBaHuE. bpoyHoBckoe apmkenue. Juddysus. Xapaxrtep
JBMDKEHUST M B3aUMOJEWCTBUS YacTHIl BellecTBa. MoJienu CTpOEHUs Ta30B, )KUIKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
9TUX MoJene. Macca u pazmeps! mosiekyi. Konnuaectso Bemectsa. [loctositHHas ABoraapo.

TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOpPHM HealbHOro raza. AOCOJIOTHas TeMIiepaTypa Kak Mepa
CpeIHEN KMHETMYECKOW JHEpPruu TEIUIOBOTrO IBMKEHMs 4dacTul rasa. Illkama temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHHEe MeHneneeBa—
Kunaneiipona. 3axon Jlanerona. M3omporieccsl B Ha€abHOM ra3e ¢ MOCTOSTHHBIM KOJMYECTBOM BemecTBa. [ padudeckoe npencraBieHue n30MpoIecCcoB:
M30TepMa, U30X0pa, u306apa.

TexHu4eckre yCTpoicTBa U MPaKTUUECKOe TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BELIECTBA, (POoTOrpa@uu MOIEKYyJ OPraHUYECKUX COEAUMHEHUH.

OmnpiThl 10 AU( Y3UHN KUAKOCTEH U Ta30B.

Mopenb OGpOyHOBCKOTO JIBHKCHHSI.

Mopens onbira IlITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HUTIOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnsIThI, HIUTIOCTPUPYIOLIME YPABHEHHE COCTOSTHUS UACATIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

Omnpenenenne Macchl BO3lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUH 00bEMa KOMHATHI, IaBICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peKEHHOT0 Trasa.



Tema 2. Ocno6vt mepmoounamuxu

TepmoaunaMuveckas cuctemMa. BHyTpeHHSS SHEprus TEPMOJMHAMUYECKON CHCTEMBI M CIIOCOOBI €€ n3MeHeHus. KomniecTBo TerIoThl U paboTa.
BHyTpeHHs 9HEprus 0JHOATOMHOIO MJEAJIBHOIO ra3a. Buael Temonepenayu: TEIONPOBOJHOCTh, KOHBEKLUSA, U3IyYCHHE. Y AeIbHAsA TEIJIOEMKOCTh
BemecTsa. KoamyecTBo TEIIOTHI IpHU TEIUIoNepeaaye.

Ilonartue 06 agmaGatHOM mnpouecce. IlepBbiil 3akoH TepMoauHamuku. I[IpuMeHeHHE NEpBOro 3aKkOHAa TEPMOJUHAMUKHM K H30IPOLIECCAM.
I'paduueckas uaTepripeTays padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoGpaTuMocTh MpoLeccoB B IpUpPOE.

TennoBele mamuHbl. [TpuHIMNBL qeicTBUSA TEIIOBbIX MaliuH. [IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MaminHax. KoaduuueHT nosesHoro
neiicTBus TeroBoi MamuHel. Lukn KapHo u ero ko3¢ ¢uueHt noae3sHoro AeHcTBHs. DKOIOTHYECKHE TPOOIEMbI TEIIIOAHEPTeTHKY.

TexHnuyeckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHtsl, ObITOBOM XOJIOAUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEW SHEPruM Tejla MPH COBEPUICHWH pabOTHI: BBUICT MPOOKH M3 OYTBUIKM IMOJ JIEHCTBHEM CXKATOTO BO3AyXa, HArpeBaHHE
a¢upa B TaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPALIHS).

W3meHeHre BHyTpeHHEHN 3Hepruu (TemMepaTypsl) Teja Ipy TeIuIonepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsi BHYTPEHHETO CrOpaHusl, P€aKTUBHOIO JBUTATEIs.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezamnbte cocmosHuA eewiecmaed. Dazoenvle nepexodbt

[TapooGpazoBanue u koHaeHcanus. Mcnapenne u kunenne. AOCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh Bo3Ayxa. HaceimeHnHsiit map. Y nenpHast
TeII0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammueckne u amopdubie Tema. AHU30TPOIHS CBOMCTB KpHCTALIOB. JKunkue Kpuctayibl. COBpeMEHHBIE MaTepUalIbl.
[TnaBneHue u KpucTauM3anus. Y aelbHas TerioTa miaBieHus. CyonuMarus.

YpaBHeHHE TEIIIOBOTO OaaHca.

TexHuueckue yCTpoWcTBa U MPAKTUUECKOE NPUMEHEHUE: TUTPOMETP M IICHUXPOMETP, KaJOPUMETP, TEXHOJIOTMU TOJYYEHHUS COBPEMEHHBIX
MAaTepHaJIOB, B TOM YKCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus ¥ IJIABICHUS KPUCTAILTHIECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3MepeHnrie OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. DaekrpoanHaMuka

Tema 1. Inexmpocmamuka

OnexTpuzanus Teia. ODJeKTpuueckui 3apsa. [[Ba Buaa snexkrTpuueckux 3apsaoB. [IpOBOAHMKM, AMANEKTPUKU M IOIYIPOBOJAHHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. Toueunsldd snekTpuyeckuil 3apsa. DiekTpuueckoe mnoisie. Hanpssk€HHOCTh 3JEKTPUYECKOTro MOJIs.
[IpuHUUMI Cyneprno3uIuu 3JIEKTPUUECKUX rosel. JImHun HanpsKEHHOCTH 3JEKTPUYECKOTO MTOJISL.

Paborta cun snexkrpocratmueckoro mois. [lotennuman. PasHocts moTennmanoB. [IpOBOAHWMKHM M JIHAJIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.
JusnekTpuueckass IpOHULIAEMOCTb.

OnexTpoéMkocTb. KoneHcatop. D1eKTpo€MKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIusl 3apsKEHHOT0 KOHJIEHcaTopa.

TexHuueckue ycTpoiicTBA W IPAKTUYECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP, AJIEKTPOCTaTUYECKas 3alluTa, 3a3€MIICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KONIMPOBAJIBHBIN annapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3auMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTI0 KOH/IEHCATOpa OT IUIOIIAIU TUIAaCTUH, PACCTOSHUSA MEXAY HUMH U JUBJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAECHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. Y CIOBUS CYIIECTBOBAHMS HJIEKTpUUECKOro Toka. Mcrounuku toka. Cuina Toka. [locTossHHbBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa Lenu.

DNEeKTpUYECKOe COIMPOTHUBIICHUE. YEIbHOE CONpPOTHBJIEHUE BemiecTBa. llocimenoBaTenbHoe, NapajUIebHOE, CMEIIAHHOE COEIUHEHUE
MTPOBOTHUKOB.

PaGora snektpudeckoro Toka. 3akoH J[xoymns—JIeHna. MOMIHOCTH SEKTPHUECKOTO TOKA.

DNeKTPOABMKYIIAS CHJIa M BHYTPEHHEE COMMPOTHUBIICHHE MCTOYHUKA TOKA. 3akoH OMa i TOJIHOM (3aMKHYTOMN) 3JeKTpuueckoi nenu. Kopotkoe
3aMbIKaHUE.

DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIUIOB. 3ABUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMIeparypsl. CBEPXIPOBOANMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoganku. CoOCTBEHHAS U MPUMECHAs MPOBOIMMOCTD MOIYNPOBOAHUKOB. CBolicTBa pP—N-miepexoaa. [1omynpoBoTHUKOBBIE TPUOOPHI.



DNEeKTpUYECKHU TOK B pacTBOpax U paciuiaBax 3JEKTPOJIMUTOB. DIIEKTPOIUTHUECKAs JUCCOLHAIUS. DJIEKTPOJIU3.

DJIEKTPUYECKUI TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [liazma.

TexHu4yeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: aMIIepMETp, BOJIBLTMETP, PEOCTAT, MICTOYHUKH TOKA, dJICKTPOHATPEBATEIbHBIC TPUOOPHI,
ANEKTPOOCBETUTENIbHBIE NMPUOOPHI, TEPMOMETP CONPOTHUBIICHHUS, BAKyyMHBIM AHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIA HOJ,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS [UJIMHAPUYECKUX MPOBOJHUKOB OT JJUHBI, TUIOIIAIU TIONIEPEUHOr0 CEYEHHS U MaTepHara.

CwmenianHO€ COeTMHEHUE TPOBOTHUKOB.

[Ipsimoe u3mepeHue IeKTPOABUKYIIEH cuiibl. KopoTkoe 3aMblkaHKEe TralbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET'O COMPOTHUBIICHUS.

3aBHUCHMOCTDH COTIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3NIEKTPOITUTOB.

HckpoBoii pa3psag U IpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3ydeHne cMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMIPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHblie CBSI3U

N3ydyenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM COJEpKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, TeOrpaduul U TEXHOJIOTHH.

Mesicnpeomemmvle noHamus, CBSI3aHHbIE C U3YYEHHEM METOOB HAYYHOTO MMO3HAHUS: SBJIEHUE, HAYUHBIN (akT, TUIOTe3a, (Pu3nuecKas BeTUUYHHA,
3aKOH, TEOpUsi, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUM, JWHeWHas (yHKIMs, mapabona, rumnepboia, ux rpa@ukd U CBOWCTBA, TPUTOHOMETPUUECKUE
(GyHKIMH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIIMU HA OCH KOOPJIMHAT, CIOXKEHHUE
BEKTOPOB.

buonoeus: Mmexannyeckoe JIBWIKEHUE B KHBOW mpupoae, nuddys3usi, ocMoc, TeIT000MEH KUBBIX OPTraHU3MOB (BHUIBI TEIUIONIEPEIadH, TETUIOBOES
paBHOBECHE), DNIEKTPUIECKHE SIBICHUS B )KHUBOU MIPUPOJIC.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI,
KUJIKOCTEN U T'a30B, JIEKTPUUYECKHE CBOMCTBA METAILJIOB, SJIEKTPOIUTHYECKAs JUCCOLIMALINS, TaJlbBAaHUKA.

l'eoepaghus: BIaXHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texuonoeus: npeoOpa3oBaHue IBIKEHUH C HCIOIB30BAHMEM MEXAHHU3MOB, YYET TpPEHHsS] B TEXHHKE, MOJIIUIHUKH, HCIOJIb30BAHHUE 3aKOHA
COXpaHEHHUs HMMIYyJIbCa B TEXHUKE (pakeTa, BOJOMET W IPYTrHE), BUTaTelh BHYTPEHHETO CTOpaHHs, MapoBas TypOWHA, OBITOBOM XOJOIUIBHUK,
KOHJIULIUOHEP, TEXHOJIOTHH TOJYUYE€HUSI COBPEMEHHBIX MaTepUaoB, B TOM YMCJIE HAHOMATEpUaIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKas 3aluTa,
3a3eMIIEHHE AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, SJIEKTPOHATPEeBATEIbHbIE TPUOOPHI, TEKTPOOCBETUTEIbHBIE TPUOOPHI, FaIbBAHUKA.



11 KJIACC
Pa3znen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHL. B3auMozaeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnojie. Bektop marHutHON uHaykuuu. [IpuHnun cynepno3uuuu
MArHUTHBIX 1oJiel. JInHuM MarHuTHOM MHAYKUMU. KapThHa JIMHUIA MArHUTHOW MHIAYKUHUH MOJISI IOCTOSHHBIX MAarHUTOB.

MarnuTHO€e noJjie npoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO IMTPOBOIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOkoM. OnbIT Dpcrena. BzanmoelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasiieHUE. [[BuxkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuisl JlopeHua.

SIBneHue 3MeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKUMU. DJAEKTPOABMKYIIAs CHJIa MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu Gapanes.

Buxpeoe snextpuyeckoe mnose. IIEKTPOABMKYLIAS CUJIAa UHAYKLIIMHM B MPOBOAHUKE, BHXKYIIEMCS IIOCTYNATEIIbHO B OAHOPOJAHOM MarHMTHOM
ToJIe.

IIpaBuiio Jlenua.

NHnykTUBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DJIEKTPOABUKYIIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUThI, SJIEKTPOMArHUThl, S3JEKTPOABUIATENb, YCKOPUTEIH
3JIEMEHTaPHBIX YaCTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJIA.

B3aumMogeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne AIMEKTPOMArHUTHON WHIYKITUH.

IIpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SBneHne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yuenne MarHuTHOTO NOJIsL KATYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHATA Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.



Pa3gen 5. Kojie0aHus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle KoJa1e0anus

Konebarenbnas cuctema. CBOOOAHBIE MeXaHHUECKUE Konebanus. ['apmonnueckue xonebanus. Ilepuon, yactora, amrntyaa u ¢da3a KoieOaHui.
ITpyxuHHBIN MasTHUK. MaTeMaTuyecKuii MasTHUK. Y paBHEHHE FrapMOHUYECKUX KosjeOaHuil. IIpeBpalienne s3Hepruu npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbublit kKoHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJIEOaHUS B HI€AIbHOM KOJIeOaTeTbHOM KOHTYpE. AHAJIOTUS MEXy MEXaHUYECKUMU
U 3JIEKTPOMArHUTHBIMU KosieOanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPIHU B U/I€ATbHOM K0J1e0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxarommx KojeOaHHWsIX. BblHyXIeHHbIE MexaHHuYecKue KojeOaHus. PezoHanc. BwIHYXJEHHBIE 3JIEKTPOMAarHUTHBIC
Kose0aHusl.

Ilepemennbiii Tok. CHHYyCOUJAJIbHBIN TEPEMEHHBINA TOK. MOIIHOCTh NIEPEMEHHOTO TOKA. AMIUIUTY/IHOE U JEICTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaIPSDKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepeaaya u MOTpeOICHNE HIEKTPUIECKOIN SHEPTHUH. DKOJIOTUIECKHE PUCKH TIPU TIPOU3BOJICTBE FIEKTPOIHEPTHH.
KynbTypa ncnosb30BaHus JIEKTPO3HEPTUH B ITIOBCEIHEBHOM JKU3HH.

TexHuuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKHUI 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM crucTeMbl (IPY>KMHHBIN WJIM MaTEMaTUYECKUN MasiTHUK).

Habmonenue 3aTyxatonux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGntonenue pezonanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuustorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUSI OT BPEMEHH) JJIS 3JIEKTPOMArHUTHBIX KOJIeOaHH.

Pe3onaHc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYIIKW HHAYKTUBHOCTH U KOHJEHCATOPA.

Mozenb IMHUY 3JIEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH NTEPHOA MANIBIX KOJIeOaHUI rpy3a Ha HUTH OT JAJMHBI HUTH M Macchl rpysa.

HccnenoBanue nepeMeHHOr0 TOKa B IETH U3 MOCIIEA0BATEIbHO COETMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbIE 60THbL

Mexannyeckne BOJHBI, YCI0BUs pacnpocTpanenus. [leproa. CkopocTh pacnpoCTpaHEeHUs U JUIMHA BOJHBL. [lonepednsie 1 IpOI0JIbHBIE BOJIHBI.
WuTepdepennys u audpaxius MEXaHHIECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJeKTPOMarHUTHbIE BOJHBI. YCJIOBUSI HM3JIyd€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTanusi BekTopoB E, B, V B snexTpomarHuTHOI
BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MpesioMIIeHUe, Mojspuszanus, qudpaxius, nareppeperius. CKOpOCTh 3JIE€KTPOMAarHUTHBIX
BOJIH.

[IIkana 35ekTpoMarHuTHBIX BOJIH. [IprMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

HpI/IHI_[I/IHI:I PaaruoCBA3U U TCICBUACHUS. Pa,Z[I/IOJIOKaI_[I/ISI.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIEe Cpeibl.



TexHr4eckue yCcTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI, yAbTPa3BYKOBasi JTUAarHOCTHKA B TEXHUKE M MEIUIIMHE,
paznap, paaAuonpuEMHHUK, TeJIeBU30p, aHTeHHa, TesnedoH, CBY-meyn.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJIH.

Konebmomneecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny U AuQpakinn MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccnenoBanmne cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MPEIoMIICHHE, oNsapu3anus, tudpakuus, HHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsmonuHeitHoe pacripocTpaHeHHe cBeTa B OJHOPOAHOM cpeze. JIyd cBeta. TouedHbIif HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxeHu B IIIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOMIOTHBIN Moka3arens npenomieHus. [lomHoe BHyTpeHnHee oTpaxkenue. [IpenenbHblit yron
MOJTHOTO BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oesnoro cBera. LIBer.

Cobuparomue u paccenBaroiye JUH3bL. ToHkas n1uH3a. DOKYCHOE PacCTOSIHUE U ONTUYECKas cuijia TOHKOM JuH3bI. [locTpoenue n3o0pakeHuii B
COOMPAOIIINX M paccenBaroIMX JuH3ax. Dopmyrna TOHKOM TUH3BI. Y BeIHUeHHUE, 1aBaeMOe JIMH30H.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

Bonnosas ontuka. aTepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUSI HAOMIOIEHUSI MAKCHMYMOB U MUHUMYMOB B MHTE€P(hEPEHIIMOHHON
KapTHUHE OT JIBYX CHH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. [Judpaxkiuonnas pemérka. YciaoBue HaOMIOISHHS TJIABHBIX MaKCHMyMOB NpHU TaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuyeckne yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHME: OYKH, Jymna, ¢oToanmapar, MNPOSKIMOHHBIN amnmapaTr, MUKPOCKOI, TEJIEeCKOTI,
BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEHIETKA, TOJISIPOH/I.

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHHne, OTpaKeHHE U IpejoMieHue cBeta. OnTHdeckue mpruoopshl.

[TonHOE BHYTpeHHEE oTpakeHue. MoJenb cBeToBo1a.

HccnenoBanmne cBOWCTB N300paKeHHI B TUH3aX.

Moaenu MEUKpPOCKOIIA, TeJIECKONa.

Habmonenue uaTepdepeHIim cBera.

Ha6mronenue nudpakiuun cera.

Habmonenue aucrepcuu cBera.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOILIBIO AU(PPAKIIHOHHON PEIIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomol

W3mepenue nokaszarens IpeJoMIIeHUs CTEKIIa.



HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
Habnronenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

FpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKOH MEXaHUKH. HOCTy.]'IaTI)I CIIeIIMaJIbHON TEOPHUHU OTHOCUTCIIBHOCTU: MHBAPHUAHTHOCTE MOAYJISA CKOPOCTHU

CBETa B BaKyyMe, IPUHIUIT OTHOCUTEJIbHOCTH DUHIITEHHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHU U COKPALCHUE JUITUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULbl. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU
®oronsl. Dopmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.
Otkpeitie u wuccienoBanue (oroddpdexra. Ombitel A. I'. CromeroBa. 3akoHbl ¢dorodddekra. YpaBHeHue IDWHmTeHHAa 11 (hoToddhdekTa.

«Kpacnas rpanuna» dpotodrddekra.

Hasnenue ceera. Onwitsl [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHUYEeCKHE yCTPOICTBA U MTpaKTUYECKOE TpUMEHeHne: (POToIeMeHT, (DOTOTATUMK, COTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®otorhPeKT Ha YyCTAaHOBKE C IUHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKkoHOB BHELTHETO GoTod(deKTa.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactunl. [lmanerapnas monens atoma. lloctynater bopa. Mznyuenue u

norJIoNeHne (JOTOHOB MPH MEPEX0JI€ aTOMa C OJTHOTO YPOBHS SHEPTHH Ha JIpyroil. Buasl criekTpoB. CHIEKTp ypOBHEH IHEPTUU aToOMa BOJIOPOIA.

BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTy4EHNE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIN aHaIN3 (CIIEKTPOCKO), Jia3ep, KBAHTOBBII KOMIIBIOTEP.
Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpeneneHne JUIMHBI BOJHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopivie pabomul

Hal6mronenue nuHeyaToro crekTpa.



Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTkpeiTHe panuoakTuBHOCTU. OmnbiThl Pesepdopna mo ompeneneHuio coctaBa
panmoakTuBHOTO M3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iIydyeHus. BnusHue pagnoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.

OTkphITHE IPOTOHA M HeWTpoHA. HykitonHas Moens siapa I eitzendepra—Banenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTormsbl.

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paguoaKTUBHOTO PacIaia.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JleieHUe U CUHTE3 SAEP.

Anepubiii peaktop. TepmosinepHblil cuHTe3. [Ipo0aeMBbI U TEPCIIEKTHBEI SICPHOIN YPHEPTETUKH. DKOJIOTHIECKUE aCIIEKTHI SJEPHOU SHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOICHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YACTHII.

®yHnameHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuyeckue ycTpoiicTBa U MpakTUYECKoe MPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHblid peakTop, aroMHasi omoa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMM U ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinaHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUM.

Bun 3Bé3nnoro HeOa. Co3Be3nus, ipKkue 3BE3/IbI, MNIAHETHI, KX BUAUMOE JBHUKEHUE.

Conneynas cucrtema.

Connne. Conneunas akTUBHOCTh. Mctounuk sHeprum CosHia U 3BE3M. 3BE3BI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CIeKTpabHBIN
KJIacC — CBETUMOCTBHY». 3BE3/bl TJIABHOM MOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3J IUVIABHOM IOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHBIE ITPEICTAaBICHHSI O IPOUCX0XKIEHUU U 3BotoK CoHIla U 3BE31. DTarlbl )KU3HU 3BE3]L.

Mneunsiii [Tyts — Hama ["anaktuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapsl. UEpHbBIE IbIPBI
B SIIpax rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ua. Paszberanue ranakruk. Teopus bonbiioro B3pbiBa. PenukroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habmoienust HEeBOOPYKEHHBIM TTIA30M C UCHOIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHHUH ISl ONpeIeNIeHUs TTOJI0KEHUsT HeOeCHbIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be3/1isi CEeBEPHOTO MOMYIIAPUs U IPKHUE 3BE3IbI.

Habmtonenus B reneckon JlyHsl, rtanet, Mieunoro IlyTu.

O6o0maronee NoBTOpeHne

Ponb ¢usuku m acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMAILHON M 3TUYECKOU cdepax ACSITeTbHOCTH YEIOBEKa, POJIb M MECTO
(U3UKHA U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJb (GU3HUYECKON Teopur B (HOPMHUPOBAHUH TMPEACTABICHUN O (U3UYECKON KapTUHE
MHUpa, MECTO (PU3MYECKON KapTHHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOIC.



MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocylecTBIISETCS C y4ETOM COAEPIKATENIbHBIX MEXIIPEIMETHBIX CBsI3€M C Kypcamu
MaTEeMaTHKH, OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C U3yYEHUEM METO0B HayYHOI'O NIO3HAHUSA: ABJICHUE, HAYUYHbIM (aKT, rumnoresa, pusnyeckas BEIMUHHA,
3aKOH, TeOpHsl, HAOII0JJeHUE, IKCIIEPUMEHT, MOJICJIUPOBAHUE, MOIETIb, U3MEPEHUE.

Mamemamuka: pelieHNe CHUCTEMbl ypaBHEHHUH, TpPUTOHOMETpUYECKHE (YHKIMHM: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMCTPHYCCKOC TOXKIACCTBO, BEKTOPLI U UX MPOCKIMHA HA OCU KOOpAWHAT, CIIOKCHHUEC BCKTOPOB, MIPOU3BOJHLIC 3JICMCHTAPHBIX (byHKI.[PIﬁ, IMPU3HAKH
110100 TPEYTOJIbHUKOB, ONpeAEIeHHE TUIOMAAN IUNIOCKUX GUryp 1 00bEMa Tell.

Buonoeus: snekTpruyuecKue sIBICHUS B KUBOM MPHUPOJIE, KojeOaTeabHbIe ABMKCHHUS B KUBOW MPUPOJAE, ONITUYECKUE SBJICHUS B )KMBOW MPHUPOJIE,
NEMCTBUE palMalluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOGHHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKass CTPYKTypa TBEPIBIX Tell, MEXaHW3Mbl OOpa30BaHUS KPUCTAJUIMYECKON pPEmETKH,
CIIEKTPAJIbHBINA aHAJIN3.

T'eozpagpus: MarHUTHBIE TTOJTIOCA 3€MIIH, 3aJIEKH MAaTHUTHBIX PYA, POTOCHEMKA 36MHOM ITOBEPXHOCTH, IIPEACKA3aHIE 3€MIIETPACCHUI.

Texnonocus: IMHAN DIIEKTPOINIEpENAUY, TEHEPATOp IMEPEMEHHOrO0 TOKAa, 3JIEKTPOJBMIaTeNb, WHIYKIMOHHAs II€4b, pajap, pPaguoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tesnedon, CBY-neusb, mpoeKIIMOHHBIN arrapaT, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOTPAMMBLI 110 ®U3ZUKE HA YPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHUA

OcBoenne yueOHOro npeamera «DPu3nka» Ha YPOBHE CpelHEro obiiero oopazoBaHus (6a30BbIil YPOBEHb) JOMKHO 00ECIIEUUTH TOCTHXKEHUE
CJIEIYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3VIJIbTATHI

JInaHOCTHBIE pE3yabTaThl OCBOEHHUs yueOHoro mnpeamera «Ddusmka» MOIKHBI OTpa)kaTh TOTOBHOCTh U CHOCOOHOCTH OOy4aromiuxcs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIUEH TMYHOCTH, CHCTEMON IEHHOCTHBIX OPUEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSIM POCCUHMCKOrO OOIIECTBA, PACHUIMPEHUE >KU3HEHHOIO OIbITa U OIBITa JAEITEIbHOCTH B Ipoliecce
pean3alii OCHOBHBIX HAIIPABJIEHUI BOCIIUTATENBHOM A€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh T'PAXKJAHCKOM MO3UIIUH 00YUaIOIEerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCUICKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX 00IEUYETIOBEUECKUX TYMAaHUCTUUECKUX U JEMOKPAaTHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENILHOCTh B MHTEpEcax I'PakKIaHCKOro oOIIecTBa, y4yacTBOBAaTh B CaMOYIPABJICHUU B 00pa3oBaTeIbHOM
OpraHu3aliiy;

yYMEHHUE B3aUMOCHCTBOBATD C COIIMAIBLHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C UX (DYHKIIUSMH U Ha3HAUYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTpUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;



[IEHHOCTHOE OTHOIIIEHUE K FOCYJapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

CIOCOOHOCTh OIEHMBATh CHTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B
TOM YHCJIE B IEITENBHOCTU YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYUBOTO OYIYIIEro;

4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUYAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOI HayKe;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpPEC K Pa3IMYHbIM chepaM NpopecCHOHATBHON NEATEILHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3MKOW M TEXHUKOH, YMEHHE COBEPILIAThH
OCO3HaHHBIN BBIOOp Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSHKCHUN BCCH KHU3HH,

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

c(OPMHUPOBAHHOCTh IKOJOTHUECKON KYJILTYPhI, OCO3HAHUE TII00aTLHOTO XapaKTepa dKOJIOTUHIECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBICHUE ICHCTBHUI B OKPY’KAIOIICH Cpeie Ha OCHOBE 3HAHMS LIeJIel YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA,

pacuIMpeHre OMbITa ACITEIBHOCTH YKOJOTHUECKOM HAIPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 110 (PU3UKE;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3MUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAayYHOW IESTEIhHOCTH, TOTOBHOCTH B IPOIECCE M3YUEHUS (PU3UKU OCYIIECTBIISATH MPOCKTHYIO M HCCIIEAOBATEILCKYIO
JesTeIbHOCTh WHANBUYAIbHO U B TPYIIIE.

METAIIPE/IMETHBIE PE3VJIbTATDI

[To3HaBarenbHbIe yHUBEpCATIbHBIC YU€OHbBIE IEHCTBUA

ba3oBrle mornueckme AeMCTBHUS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENIeNATh eNN IeATEIILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTPpUBAEMbIX (DU3HUYECKHX SIBICHUSX;

pa3padaThIBaTh TUIAH PEHICHUs TPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePUAIbHBIX U HEMaTepUAIbHBIX PECypPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUI 1€ATEIILHOCTH;

KOOPJAWHUPOBATH U BBHITOJHITH Pa0OTY B YCIOBUSAX PEAlbHOTO, BUPTYaThbHOTO H KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE NPH PEIICHUH KU3HEHHBIX MPOOIeM.

bazoBsIe riccienoBaTenbCKUe JeHCTBUS:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MOHATUAMHU M METOAaMU (PU3NUECKOI HAayKH;

BJIAJ€Th HaBbIKAMU Y4eOHO-UCCIENOBATEIbCKOW M IPOEKTHOM JEeATEIbHOCTH B OOJACTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pEeIIeHUs 3a/1a4 (PU3HUECKOro COAepKAaHUsS, TPUMEHEHUIO PAa3IMYHBIX METOIOB ITO3HAHHUS;

BJIAJICTh BHJIAMH JIE€ATEIIHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEpIpETalMy, IPeoOpa30BaHUI0 U IPUMEHEHUIO B Pa3INYHbIX y4EOHBIX
CUTYallUsX, B TOM YHCJIE IPHU CO3/1aHUH YUEOHBIX IPOCKTOB B 00JIaCTH (PU3MKH;



BBISBIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyalM3HpOBaTh 3ajady, BBIJBUTATh TUIOTE3y €€ peIIeHUs, HAaXOAUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

aHAJM3UPOBATh NOJIYUYCHHBIEC B XO/I€ PEIICHUS 33a4ll Pe3yJIbTaThl, KpUTUYECKH OLEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIIOBHUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JIEATEIILHOCTH, B TOM YHCJIE IPU U3YUYCHUH (DU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO0 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OPUTHHAIBHBIC TOJXOAbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE ATbTEePHATUBHBIC PEILICHUSI.

Pabora ¢ uapopmarueit:

BJIQ/IETh HaBBIKAMH TMOJIydueHUs HMHPOpManuu (PU3NYECKOTO COJEp’KaHUs M3 HCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYILECTBISATH
MOUCK, aHAJIN3, CHCTEMATH3AIMIO U MHTEPIPETALNI0 HHPOPMALIUU Pa3IMIHBIX BUOB U ()OPM MPEICTABICHUS;

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B pEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHM3alMOHHBIX 3aJ]a4 ¢ COOJII0IeHHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHurs, IPaBOBbIX U ATHUYECKUX
HOPM, HOPM HH(POPMAITOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOIO COJAEpkaHMS B PA3IMYHBIX (popMaTax ¢ yu€TOM HazHauyeHUs MH(OpMAIMM U LEJIEeBOM ayTUTOpHUM, BbIOUpas
ONITUMAITEHYIO ()OPMY TIPE/ICTABIICHHUS U BU3yaTH3aIIHH.

KomMmyHHKaTHBHbBIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBHS:

OCYIIECTBIISITH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHO ESATETHHOCTH,

pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO | JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIIOJIh30BAHNUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBHU1yaIbHON paboThI;

BHIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMNX WHTEPECOB U BOSMOXKHOCTEH KaXKJIOTO WICHA KOJJICKTHBA,

IPUHUMATD LIE€TM COBMECTHOM JIEATEbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS MO €€ JOCTHXKEHHIO: COCTABIIATH IUIaH JIeHCTBUM,
pacnpeenaTh pojau ¢ yuéTOM MHEHUN yYaCTHUKOB, 00CYX/1aTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXJIOTO YYACTHUKA KOMaH bl B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KpUTEPHUSIM;

npeJuiarath HOBbIE IPOEKTHI, OIICHUBATH MJIEH C TTO3UIIMYA HOBU3HBI, OPUTHHAILHOCTH, TPAKTHYECKON 3HAUNMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUECKOE TMOBEJCHHE B PAa3IUYHBIX CHUTYyallUsX, HPOSBIATH TBOPUECTBO M BOOOpakeHHE, OBITh
WHUIIHATHBHBIM.

PerynaruBHble yHuBepcaibHble yueOHbIe NeHCTBUS

Camoopranu3zanus:

CaMOCTOSITENIFHO OCYILECTBIIATh IO3HABATENbHYIO JESITEIBHOCTh B 007acTH (PU3MKHM M ACTPOHOMMH, BBIABIATH MPOOJEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTABJISATh IUIAH PEIICHUS PACYETHBIX W KAUECTBEHHBIX 3a]lay, IJIaH BBIMOJHEHHUS MPAKTUYECKOH paboThl ¢ y4éToMm
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;



JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO M TMPOSIBICHHUIO 3PYIAUIIMU B 00JaCTH (PU3HMKH, TOCTOSHHO MOBHIIIATH CBOW 00pPa30BATENbHBINA U KYJIbTYPHBINA
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIN HHTEIJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HaBBIKAMH IMO3HABATEIBHON pe(EeKCUN KaK OCO3HAHMS COBEPILIAEMBIX JEHCTBHHA M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U
OCHOBAHHII;

UCTIOJIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKCHHUIO;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTaTOB ACATEIbHOCTH;

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpouecce moCTHMKEHHST JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS INPOTPaMMBblI MO (HU3UKE IJIi YPOBHS CpenHero oOmero oOpa3oBaHUS y
00yyYaroIuxcs COBEPIIEHCTBYETCS SMOLIMOHATIbHBIN HHTEIIEKT, IPEAIoIararoIuil cOopMUPOBaHHOCTh:

CaMOCO3HaHUSI, BKIIOYAIOMIETO CIOCOOHOCTh MOHHUMATh CBOE SMOLMOHAIBHOE COCTOSIHWE, BUJACTh HANPABJICHUS Pa3BUTHS COOCTBEHHOU
HMOLIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAHNS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHNE IPUHAMATh OTBETCTBEHHOCTH 3a CBOE MOBEIEHUE, CITIOCOOHOCTD aanTHPOBATHCS
K SMOLMOHAIBHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTPEMJICHHWE K JIOCTIKCHHIO IIeJH M yCIeXy, ONTHMH3M, WHUIIMATHBHOCTh, YMEHHE ICWCTBOBATH
UCXO0/1 U3 CBOUX BO3MOXKHOCTEH;

OMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSHHE JIPYrHX, YYUTHIBATh €ro TPH OCYIIECTBICHHWU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaMBATh OTHOIICHHS C JIPYTHUMH JIIOJbMH, 3a00THUTHCS, TPOSBISATH WHTEPEC H
pasperiatbe KOH(QJIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEHI

K koHny oOyuenus B 10 kjacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaThb C(OPMHPOBAHHOCTh y OOyYaromuxcs
YMEHHH:

JEMOHCTPUPOBATh Ha MpUMeEpax pojb U MecTo (U3UKU B (POPMHUPOBAHUN COBPEMEHHOW HAay4yHOM KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIBHOCTHU JHOJEH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHHS] M3yYEHHBIX (PU3MUECKUX MOJIeJIeil: MaTepuaibHas TOYKa, MHepLuaibHas cucTeMa OoTcuéra, abCONIOTHO
TBEPIIOE TENO, MACANBHBIA Ta3, MOJCIN CTPOSHHS ra30B, )KUIKOCTEH M TBEPABIX TeJl, TOUCUHBIM AJIEKTPHUECKUH 3apsia NpU pelIeHUud (PU3HUECKUX
3a1ad4;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (TPOLIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISPHO-KMHETHYECKOH Teopuu
CTPOEHUS BEIIECTBA M 3JIEKTPOJMHAMHMKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE IpPSIMOJIMHEHHOE IBHXKEHHME, CBOOOJHOE NaJeHHE Tel, JBU)KEHHUE I10
OKpY>KHOCTH, UHEpIHs, B3auMo/ieiictBue tei, nud¢ysus, OpOyHOBCKOE JABHKEHHE, CTPOCHHE JKUIAKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell MpH
HarpeBaHuu (OXJIaX/IEHUM), TEIUIOBOE DPABHOBECHE, HUCIAPEHME, KOHJAEHCAlMs, IIaBJICHHE, KPUCTAJUIM3ALUs, KUIEHHE, BJIAXKHOCTh BO3IyXa,



MOBBILICHUE JABJICHUS ra3a MIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY ITapaMeTpaMu COCTOSIHUS ra3a B M30IPOLIEccax, JIEKTpU3alus Tell,
B3aUMO/ICIICTBUE 3aPAIOB;

OIKCBHIBATh MEXAHMUYECKOE JIBWKCHHE, MCIIONB3Ys (PU3MUECKUe BEIMYUHBI: KOOPAMHATA, MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, Cuja, UMITYJIbC Teja, KMHETHYeCKas SHEprus, MOTEHUUalbHAs SHEPrus, MexaHuuyeckas paboTa, MexaHMYecKas MOIIHOCTb;, MPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS W €IMHHUIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIKCHIBATh M3YyYCHHBIE TEIUIOBHIE CBOMCTBA TEJ M TEIJIOBBIC SIBICHUS, MCIONB3YsS (U3NYECKHE BEIMYMHBI: JaBJIEHUE Trasa, TeMIleparypa,
CpEIHsIsl KUHETUYECKas HHEPrus XaOoTUYECKOro ABMIKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA
sHeprus, pabora raza, KOA(pQUIMEHT IOJIE3HOTO ACHCTBHS TEIUIOBOTO JBUTATENS; IHPU OINUCAHUU TNPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICIH
HCIOJIb3YEMBIX BEIMYUH, X 0003HAUYCHHUS U €AMHULIBI, HAXOIUTHh POPMYJIbI, CBA3BIBAIOLINE NaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAM;

ONMCHIBaTh M3YYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUYECKHE SBJICHUS (IPOLECCHI), UCHOIb3Ysl (PU3NYECKUE BEIUYUHBI:
ANEKTPUUYECKUN 3apsjl, AJIEKTPUUYECKOE MOJe, HANpsHKEHHOCTh IOJS, NOTEHIMAN, Pa3HOCTh IOTEHIUATOB; HPHU OMNWUCAHWU IMPABUIBHO TPAKTOBATH
(bu3n4YeCcKUil CMBICI UCIIOIB3YEMbIX BEIMYHH, UX O003HAYCHHUS W €AMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEIHMUYUHY C
JOPYTUMU BETUYMHAMU;

AQHATM3UPOBATh (PU3UYECKUE MPOIECCHl M SIBICHUS, MCIIONB3Ys (PU3NUECKHUE 3aKOHBI M MPHHLMUIBL 3aKOH BceMupHoro taroteHus, I, I u III
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs MEXAHUYECKOW 3HEPruH, 3aKOH COXPAHEHHS UMIYJbCa, MPUHLMI CYNEPIO3UINN CUJI, IPUHLUIT PaBHOIIPABUS
MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEIHENH KMHETUUYECKON 3HEPTUU
TEIUIOBOTIO JBMKEHHSI MOJIEKYJ C aOCONIOTHOM TeMmmepaTypoil, mepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS 3JEKTPUYECKOTo 3apsia, 3aKOH
Kynona, npu 3TOM paznuyaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €I0 MaTEMaTUYECKOE BEIPAKEHHUE U YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ NPUHIUNbBI JIEHCTBUA MallUuH, HPUOOPOB M TEXHUYECKHUX YCTPOMCTB; paszivyaTh YCIOBHS HX O€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKHU3HH;

BBINOJIHATH SKCIIEPUMEHTHI 0 UCCIIE0BAHUIO (PU3MUYECKUX SIBIICHUH M MPOLIECCOB C MCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH, IIPpU
3ToM (hopmMyIHUpoBaTh MpoOIEeMy/3a/1auy U TUIOTE3y y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO O00OpYAOBaHMS, MTPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBL;

OCYIIECTBIISITh MpSMble W KOCBEHHBbIE H3MEPEHHs (U3NYECKUX BEIUYMH, IPU 3TOM BBIOMpPATh ONTUMAJbHBIA CIIOCOO W3MEpPEHUs U
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXAYy PU3NYECKUMHU BEIMUYMHAMH C HCIIOIb30BAHUEM MPSAMBIX U3MEPEHU, TPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcupoBaTh pe3yabTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJE TalOiaMll M TpauKOB, JeNaTh BBIBOJBI IO pe3yjibTaTam
UCCIJIETOBaHMUS;

coOuro1aTh MpaBuiia 0€30MacHOro TpyAa MpU MPOBEISHUH MCCIEAOBAaHUM B paMKax y4eOHOIO SKCIEpUMEHTa, Y4eOHO-UCCIIe0BATENbCKON 1
MIPOEKTHOM 1eATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiath pacu€THBIC 3aJaud C SIBHO 3a/laHHOM (DU3MYECKON MOJIENbI0, MCIONB3Ys (U3NYECKHe 3aKOHbI M NPUHIMIBI, HA OCHOBE aHalIM3a
YCIIOBUS 33J]a4l BEIOMpATh (U3UYECKYIO MOJIEIb, BHIICTATh (U3NYECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE [Tl €€ pellieHus, IPOBOAUTh PACUEThI U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HAYCHUS (PU3UUECKOM BETMUUHBI;

pemarb KayeCTBEHHBIE 3a/1aud: BBICTPAUBATh JIOTMYECKH HENPOTMBOPEYMBYIO LENOYKY PACCYKICHHI C OMOPOW HA HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHHUS;

MCIIOJIb30BATh MPHU PEHICHUH y4eOHBIX 3a/lay COBpEMEHHbIe WH(OPMALMOHHBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIPE/ICTaBJICHUS YU€OHON U HAYyYHO-TIOMYJISIPHOW MH(POPMALIUH, MOTYYSCHHON U3 PAa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOTy4aeMyro
nHpopMaIuio;



IPUBOAUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 0OBCHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUpPa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUA IO (PU3MKE B MOBCEAHEBHOM XM3HM Ul o0ecredeHus 0e30I1acHOCTH IpU oOpalleHun ¢ npudopamu u
TEXHUYECKHMHU yCTPOHCTBAMU, IS COXPAHEHUS 3I0POBbS M COOIIOIEHHS] HOPM 3KOJOTMUYECKOTO TIOBEICHUS B OKpY KaIOIIEH Cpese;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PabOTy IPYIIIbI, PAMOHAIBHO PACHPEAEIATh 0053aHHOCTH
U TUIAHUPOBATh JEATEIILHOCTh B HECTAaHJAPTHBIX CHTYallUsAX, aJeKBAaTHO OICHMBATh BKJIAJ KaXJIOIO W3 YYAaCTHUKOB TPYNNBl B pelICHHE
paccMaTpuBaeMoil poOIeMBI.

K kxonmy oOyuenuss B 11 kmacce mpeaMmeTHble pe3ylibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(OPMHPOBAHHOCTH Y OOYyYaroIIUXCs
YMEHHUI:

JIEMOHCTPHPOBATh HA IpUMEpax poib U MECTO (M3UKH B (JOPMHUPOBAHUHM COBPEMEHHON HAYYHOU KapTHHBI MHPA, B PA3BUTHH COBPEMEHHOMN
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN IE€ATEIILHOCTH JIFOJEH, IIeTOCTHOCTh M €IMHCTBO (PU3MYECKON KapTUHBI MUPA;

YYUTBIBATH TPAHUIBI IPUMEHEHUS N3YUYEHHBIX (DU3NYECKUX MOEIICH: TOUCUHBIH AIEKTPHUECKUI 3apsl, Tyd CBETa, TOYCYHBII HCTOYHHK CBETa,
sJIepHas MOJIeIb aTOMa, HYKJIOHHAasi MOJIE/Ib @aTOMHOTO s/jpa IpH peIIeHu: (pU3nyecKux 3aaay;

pacro3HaBaTh (PU3UYECKUE SBICHUS (TIPOLECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB JIEKTPOJMHAMUKN U KBAHTOBOH (PM3UKH: DIICKTPHUYECKAs
IIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEHCTBHS TOKA, B3aUMOJICHCTBHE MarHMWTOB, 3JEKTPOMArHUTHas MHIYKIMS, JeicTBUe
MarHUTHOTO TIOJI Ha MPOBOJHUK C TOKOM M ABIKYLIMICS 3apsill, SJE€KTPOMAarHUTHBIC KOJICOAHUSI U BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa)KeHHe, IpeJoMJIeHUe, MHTephepeHIMs, TUpakuus W MOJsApU3alus CBeTa, JUCHepcHs cBera, (oTolrnekrpuueckuit 3dpdexr (hotorddexr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aToOMa BOJIOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHASI PaIHOAKTUBHOCTB;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BelIeCTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTUYECKHE, HIEKTPUUECKYIO NMPOBOAMMOCTh Pa3IMYHBIX Cpea) U
AJIEKTPOMArHUTHBIE SBICHHUS (TIPOLIECCHI), UCTONB3Yysd (U3NUYECKHE BEIMYHMHBI: DIIEKTPHUECKUHM 3apsijl, CHJa TOKa, JJIEKTPUYECKOE HaIpsDKEHHE,
AJIEKTPUUYECKOE COMPOTHUBIIEHHE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMXKYIAs Cuila, padoTa TOKa, MHAYKIMS MAarHUTHOTO IOJisA, cujia Ammepa, cuia
JlopeHnia, ”HIYKTUBHOCTb KaTYyIIKH, SHEPTHS SJIEKTPUIECKOTO ¥ MATHUTHOTO TIOJIeH, IEpHO/T M 4acTOTa KoJIeOaHHid B KOeOaTeIbHOM KOHTYpE, 3apsi U
CHJIa TOKa B MPOIIECCe FapMOHUYECKHUX 3JEKTPOMAarHUTHBIX KoseOaHui, (OKYCHOE pacCTOSHUE W ONTHYECKasl CUJIA JIMH3bL, PU OMHCAHUM MTPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICT UCIIONB3YEMBIX BEIIMYHMH, UX O0O3HAYCHHS M CIUHHIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JJPYTUMH BETUYNHAMH;

OIMCHIBATh M3YYEHHBIE KBAHTOBBIC SIBIICHHSI M TPOIECCHI, MCIONB3YS (PU3NUECKUE BEIMYMHBI: CKOPOCTh DIIEKTPOMArHUTHBIX BOJH, JIJTMHA
BOJIHBI M YacTOTa CBETa, SHEPTHsl M UMITYJIbC (HOTOHA, TEPUO]] MOTYpaclaaa, SHEPTHs CBSI3U aTOMHBIX siZep, IPU OMMCAHUM MPABUIBHO TPAKTOBATh
(bU3NIeCKU CMBICIT HCIIOJIb3YEMbIX BEJHMUYWH, UX 0003HAYCHHS W €IUHHIIBI, YKA3bIBaTh (POPMYIIBI, CBS3BIBAIONINE MAHHYIO (PU3WYECCKYIO BETHUUHY C
JAPYTUMH BEJTMYUHAMMU, BBIYUCIATH 3HAYCHUE (PU3NUECKOI BETMUNHBL;

aHATM3UPOBATh (PU3MUYECKHE TIPOIIECCHI M SBIICHHS, MCIIONB3Ys (DU3MUECKUe 3aKOHBI M MPHHIUIBL 3aK0OH OMa, 3aKOHBI ITOCIIEI0BATEILHOTO H
napajyieIbHOTO COeIMHEHHs POBOJHUKOB, 3aKOH J/koyns—JleHna, 3aKoH 3JIeKTPOMAarHUTHOM MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHeHUs
CBeTa, 3aKOHBI OTPAXKCHHsS CBETAa, 3aKOHBI IMPEJIOMJICHHS CBETa, ypaBHeHWe OiHmTeiHa mis ¢dorodddexra, 3ak0oH COXpaHEHUS DHEPTUH, 3aKOH
COXpaHEHMs UMITYJIbCa, 3aKOH COXPAaHEHHs DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHsI MAaCCOBOT'O YHMCIIA, MOCTyaThl bopa, 3aK0H pajloakTHUBHOTO
pacrnaza, Ipu 3TOM pa3iIuyaTh CIOBECHYIO (JOPMYJIHUPOBKY 3aKOHA, €0 MATEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OTIpeNIeNIATh HalpaBJIeHUE BEKTOPA MHIYKIIMA MarHUTHOTO TTOJISI IPOBOIHHUKA C TOKOM, CHIIBI AMIiepa U cuitbl JIopeHna;

CTPOUTB M OIMCHIBATh N300pake€HHE, CO3/1aBAEMOE MIIOCKUM 3€PKajloM, TOHKOH JIMH30M;



BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NYECKHX SBJICHUN U MPOLECCOB C UCMOIB30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEPEHUIl: pu
3ToM (hOpMyIUpPOBaTh MpoOIeMy/3aiady U TUIOTE3y Y4eOHOro SKCIIEPUMEHTa, cOOMPaTh YCTAHOBKY M3 IPEUIOKEHHOIO0 000pYH0BaHMs, IPOBOAUTH
OIIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYILLECTBIIATh IPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH, MPU 3TOM BBIOUpPATh ONTHUMANIBHBIA CIIOCOO H3MEpEeHUs u
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUYECKMX BEIMYMH C MCIOJIB30BAaHMEM HPAMBIX M3MEPEHHUH: IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh pPe3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH (M3WYECKUX BEIMYMH B BHAE TaOiWi W Tpa(uKOB, NeNaTh BBIBOJABI IO pE3yiIbTaTam
HCCIIEI0BaHMS;

coOuro1aTh MpaBmiia 0€30MacHOro TPyAa MpU MPOBEICHUH MCCIEAOBAHUMA B paMKax y4eOHOTO SKCIEPUMEHTA, Y4eOHO-HUCCIIeA0BATENBCKON 1
IIPOEKTHOM JI€ATEIbHOCTH C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHUS;

pemaTh pacy€THBIC 3aa4d C SIBHO 33/JlaHHON (DU3MUYECKOW MOJENBIO, MCIONB3Ys (PM3MYECKHE 3aKOHBI M MPHUHIUIBI, HA OCHOBE aHAIIN3a
YCJIOBHUS 3a7jauyl BBIOMpATh (PU3MUECKYIO0 MOJIEIIb, BBIJCIATh (PU3MUECKUE BETUUYUHBI U (OPMYJIbI, HEOOXOAUMBIE AJIs €€ PEeLIeHUs, IPOBOJUTH PACUETHI U
OLIEHUBATh PEATLHOCTDH MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pelaTh KayecTBEHHbIE 3aJaud: BBICTpAUBaTh JIOTMUYECKH HEMPOTUBOPEUMBYIO LIEMNOYKY PACCY)KICHMH C ONOpON Ha H3yueHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

UCIOJIb30BaTh MPHU PELICHUN Y4EeOHBIX 337a4 COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOIUHU JUIsl IOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHON M HAY4YHO-TIONYJIApHOM MH(OpMAaLMY, MOIYYEHHONH U3 Pa3JIMYHbIX UCTOUHUKOB, KPUTHUECKH aHAIU3UPOBATH IOIYYaEMYIO
nH(pOpMaINIo;

OOBSACHATh NPUHLUIBI JEHCTBUS MalllMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB, paziuyaTh YCJIOBUS MX 0O€30MacHOr0 HMCHOJIb30BAaHUS B
IIOBCEIHEBHOM JKH3HY;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYIKAIOILET0 MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUA MO (PU3UKE B MOBCEJAHEBHOM KM3HM NIl oOecrieueHus: 6e30MacHOCTH MpH 00pallleHnu ¢ npudopamu U
TEXHUYECKMMHU YCTPOICTBaMU, Il COXPaHEHHs 3J0POBbsI U COOJIFOJICHUS. HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B rpyNIe ¢ BHIIOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIeH, MIIaHUPOBaTh pabOTy rPYIIIbl, PAllMOHATIBHO PACHIPEENITh 00S3aHHOCTH
U IUIAaHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyallMsAX, aJCKBAaTHO OLEHMBATh BKJIAJ KaXJONO W3 YYACTHHUKOB TpPYIIBI B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHMe pa3ienoB U TEM IPOrpaMMBbI KommuecTBo gacoB OnexTpoHHbIE (U POBLIE)
n/n Bcero KoHnTponbHble ITpakTueckue 00pa3oBaTeNbHBIE PECYPCHI

paboThI paboThI

Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUA

11 ®u3nKa 1 METOJbl HAYYHOT'O ITO3HAHUS 2 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro no paszneny 2

Pa3nea 2. MEXAHUKA



https://m.edsoo.ru/7f41bf72

2.1 Kunemaruka 5 bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE 6 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOAUMHAMMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETUYECKON 9 1 bubmmorexa [JOK
TEOPHUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 | Arperatsble cocTosiHHS BemiecTBa. Pa3zoBbie ) bubnnorexka HOK
IEPEXO0JIbI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pazgen 4. QJIEKTPOJAMHAMMKA
4.1 DneKTpocTaTHKa 10 1 bubnnorexka HOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN 31eKTpUYecKuil ToK. ToKU B 12 1 1 bubnmnorexka HOK
Pas3JINYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOIT'PAMME
11 KJIACC
Ne HanMeHoBaHMe pa3ienoB U TeM KonnuecTBo yacos OnekTpoHHBbIE (IIUPPOBLIE)
n/n IPOrpamMMBbI Bcero KonTtposbsHbie [TpakTuyeckue o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
Pazgen 1. JIEKTPOJANMHAMMKA
11 MarnutHoe nose. JJ1eKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
WHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS Y BOJIHBI
2.1 MexaHuuecKue 1 3JIEKTPOMarHUTHbBIE 9 1 bubnuorexa [IOK
KoJIeOaHuUs https://m.edsoo.ru/7f41c97c
2.2 MexaHU4YeCKHe U 3JIEKTPOMArHUTHbBIE S) 1 bub6muoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c

Uroro no pazneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIEeMEHTBI KBAHTOBOW ONTUKHU 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.2 Crpoenue atoma 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPUZUKHI 7 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7

Pa3nesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o011aro1Iee TOBTOPCHHE 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 4

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 68 4

ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Mskumes I'.4., Byxosues b.b., Corckuit H.H.; ®usuka. 10 knacc: yaeOHUK 00111e00pa3oBaT. opraHu3amuii: 0a30BbIi U YITyOJICHHBIA YPOBHH/ MO PE/I.

H.A. ITapdentneBoii. — M.: IIpocBenienne, 2020 r.

2. Msxkumes I'.41., byxoBues b.b., Corckuiit H.H.; ®usuka. 11 kiacc: yueOHuK 001eo0pa3oBar. opraHu3anuii: 0a30BbIi U yriIyOJIeHHBIA YPOBHH/ MO PE/I.

H.A. TTapdentreBoii. — M.: [IpocBemenue, 2021 r.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1.
2.
3.
4.
5.

6.

7.
8.
9.

10.
11.

Bypuesa E.H. 500 kouTponbHbIx 3ananuii: ka. ans yautens / E.H. Bypuesa, B.A. ITusens, JI.H. TeproBas. — M.: IIpocsemenne, 2007. — 96 c.

Bonkos B.A. YHuBepcanbHble noypounsie pazpadotku no ¢usuke: 10 kmacc. — M.: BAKO, 2007. — 400 c.

I'pommesa O.U. Temarnueckrue KOHTPOJIBHBIE H CAMOCTOSITENIbHBIE pa0doThI 10 ¢usnke. 10 kmacc/O.U. I'pomresa.-M.: M3natenbeTBo«OK3amen», 2012 .
I'pomuena O.U. Tematuueckrue KOHTPOJIBHBIE U CAMOCTOSITENNbHBIE pa0boThI 10 ¢usuke. 11 kmacc/O.U. I'pomuesa.-M.:U3narensctBo «k3amen», 2012 .
HanromrenkoB" B.C., Kopmrynoa O.B. Ilporpamma mo ¢usuke mais 10 xiracca o0meoOpa3oBaTeNIbHBIX yUpeKIeHUH (0a30BbIii YPOBEHb) HA OCHOBE
nporpammbl ['.51. MsikumieBa, B coopHuke nporpamm.- M.: IIpocsemenue, 2010 r.

Hantomenkos” B.C., KopurynoaO.B.[Iporpamma no ¢usuke mns 11 kimacca oOmieoOpa3oBaTenbHBIX yupexkaeHH (0a30BbI ypOBEHb) Ha OCHOBE
nporpammMbl I'.S1. MskumeBa, B coopHuke nporpamm.- M.: [Ipocsemenue, 2010 .

Hunaktuueckue marepuaisl ¢ caiita «Perry EI'D»

Kupuk JI.A. ®usuka -10. Pa3HOypOBHEBbIE CaMOCTOATENbHbBIE U KOHTPOJIbHBIE paboThl. — M.: Unekca, 2008 r.

Jlabkosckuit B.b. 220 3anau no ¢usmuke ¢ pemenusMu: k. Ui ydamuxcst 10-11 k1. obmeoOpa3oBarenbHbIx yupexkaeHuit / JlaOkosckuit B.b. - M.:
[Ipocsemenue, 2006. — 256 c.

PemvkeBny A.T1. @usuka. 3amaunuk. 10-11 kir.: mocobue aist obmieoopazosar. Yupexaenuit/ A. ITPsivkeBud. -16 — w3, — M.: [Ipoda, 2012 1.
[atanuna A.B. ®usuka. Paboune nporpammsl. [Ipenmernas nunus yaeOHukoB cepun «Kimaccuueckuii kype». 10-11 kmaccel: yueOHOe mocoOue asst
o01eo0paszoBar. opranu3aiuii: 6a30BbeIi U yriryoneHHbid ypoBar/. M.:IIpocBemenue, 2021

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://fcior.edu.ru
https://m.edsoo.ru/
http://LSLSm.jimdo.com
http://teach-shzz.narod.ru
http://yos.ru
http://www.physics-regelman.com
Pemry OI'D

POIII
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http://fcior.edu.ru/
https://m.edsoo.ru/
http://lslsm.jimdo.com/
http://teach-shzz.narod.ru/
http://yos.ru/
http://www.physics-regelman.com/

9. http://Islsm.ru/

10. bubnmoreka — Bc€ mo npeamery «duszukay. — Pexxum nocryna: http://www.proshkolu.ru

11. BuneoonsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

12. Enunas kosuiekius udpoBeix 00pa3oBaTenbHbIX pecypcoB. — Pexum nocrtyna: http://school-collection.edu.ru

13. MaTepecHble MaTepHalibl K ypokaM (DU3HMKH [0 TeMaM; TECTHI 110 TeMaM; HarJisAHbIe ocoous K ypokam. — Pexxum nocryna: http://class-
fizika.narod.ru

14. Iludporsie 0OpazoBaTeNbHBIE pecypchl. — Pesxum moctyma: http:// www.openclass.ru

15. DnexrponHsie yueOHUKH 10 pusuke. — Pexxum mocryma: http://www.fizika.ru



