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MNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢gu3nke 6a30BOr0 YpOBHS Ha YPOBHE CpeHETo 00IIero oopasoBanus pa3paboTaHa Ha OCHOBE IMOJIOKCHH U TPEOOBaHUH K pe3yinbTaTaM
OCBOCHHS OCHOBHOHM 00pa3oBaTesbHOM mporpammel, npeacraBieHHbx B @I'OC COO, a takxke ¢ yuéroMm (eaepanbHOl pabodeld mporpaMMbl BOCIIUTAHUS U
KOHIENIMN MpernojaBaHus ydeOHoro mnpenmera «Pusuka» B o0pa3oBaTelbHBIX opraHuzanusx Poccuiickoit @enepanuu, peaiu3ylOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copepkanue MporpaMMbl 1Mo (U3MKE HAIMpPaBICHO HAa (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10—11 kmaccoB mpu
o0y4yeHnu ux (u3nMKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO moaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC
COO Kk mnnaHupyeMbIM JUYHOCTHBIM, HPEIMETHBIM W METANpeIMETHBIM pe3yJbTaTaM OOYy4YeHHs, a TakKe Y4YUThIBAeT HEOOXOIMMOCTh peanu3aliu
MEXIPEIMETHBIX CBsi3el (DU3MKU C €CTECTBEHHO-HAYyYHBIMU Y4€OHBIMU NpeAMeTaMu. B Hell ompenesstoTcss OCHOBHBIE LIeNU U3Y4eHUs (PU3UKU Ha ypOBHE
cpeaHero o0Iero oopazoBaHusl, IUIAHUPYEMbIEC PE3yIbTaThl OCBOSHHS Kypca (U3UKU: TNYHOCTHBIE, METAIIPEIMETHBIE, IPEeAMETHBIC (Ha 6a30BOM yYpPOBHE).

[Tporpamma no (u3HKe BKIIOYAET: TUIAHHUPYEMBIC PE3YJIbTaThl OCBOCHHS Kypca (U3MKK Ha 0a30BOM yPOBHE, B TOM YHCIIE TIPEMETHBIE PE3yJIbTAaThI 110
rojgam oOy4deHus; colep)kaHue yuyeOHoro npenmera «Pu3nka Mo rogam o0ydeHusl.

du3uka KaKk Hayka O HambOojee OOIIMX 3aKOHAX MPUPOABI, BHICTyMas B KayecTBe Y4eOHOTo MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIIAJ B
cucTeMy 3HaHHU 00 OkpyxkaromeMm mupe. LIIKonbHBI Kypc GU3NKHA — CHCTEMOOOPA3YIOMIHMKA ISl €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB, MOCKOIBKY
(du3nyecKre 3aKOHBI JIXKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3yd4aeMbIX XUMHUEH, Onosoruel, (husmueckoit reorpadueii u actporomueii. Vcmosb3oBanue u
aKTUBHOE MpPHMEHEHHE (PU3NYECKUX 3HAHUI OMpeelseT XapakTep U pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTUN B cepe IHEpreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJy4YeHHUsI HOBBIX MaTepUalIOB C 33/IaHHBIMHU CBOMCTBaMH U Apyrux. M3ydyenue ¢Gu3uKu BHOCUT OCHOBHOM BKIJIaJ B (hOpMHpPOBAHHE €CTECTBEHHO-
Hay4yHOM KapTUHBI MUpa o0ydaromuxcs, B GOPMUPOBAHNE YMEHUN MPUMEHSTh HAayYHbIM METOJ MO3HAHUS MPU BHINOJHEHUH MU y4EOHBIX HCCIEI0BaHUIM.
B ocHOBY Kypca ¢pu3uKu 1715 YPOBHSI CpeIHEro 00111ero o0pa3oBaHusl MONI0XKEH psij UJIeH, KOTOPble MOYKHO pacCMaTpUBaTh Kak MPUHIIUIIBI €r0 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEW KypC SBISETCS JOIMUYECKH 3aBEPIIEHHBIM, OH COJCPKHUT MaTepHall U3 BCeX pas3/ieloB (U3UKH, BKIIIOYAET
KaK BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (DPU3HKH.

Hoes eenepanuzayuu. B coOTBETCTBUU ¢ HEW MaTepuan Kypca (U3MKM OObEIMHEH BOKPYr (Qu3MyecKux Teopuil. Benymmum B Kypce sBisieTcs
(dbopMHpOBaHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpenanojaraeT HCHOJIb30BaHWE T'yMaHUTApHOIO NOTEHIMajda (hU3MYEeCKONW HAyKH, OCMBICIEHHE CBS3U
pa3BUTHs (PU3MKM C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMHU NPOOIIEMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢Gu3Mku mpeanosaraeT 3HaKOMCTBO C HIMPOKMM KPYTOM TEXHHUYECKHUX M TEXHOJOTHUECKUX MPHUIIOKEHHUH
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TOCPEACTBOM BBEJIEHUS 3JEMEHTOB COJAEP)KAHUS, MOCBAUIEHHBIX HKOJIOTHMYECKUM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUM M TEXHOJIOTUH, a Takxke OOCYXJAEeHUs NpoOjeM palHoHAIBHOTO MPHUPOJONONB30BaHUS U HKOJOTHYECKOU
0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMH Kypca (PU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus ABIAIOTCS Qu3ndeckue Teopun ((hopMupoBaHHe NMPeACTaBICHUN
0 CTPYKType MOCTpOeHUs: PU3NYECKON Teopuu, poiu (PyHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX IMPEACTaBICHHUSIX O MPUPOJE, TPAHULIAX
IIPUMEHMMOCTH TEOPUM, AJIs1 OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-EeSTETbHOCTHBI TOAX0A B Kypce (U3MKU peaqu3yercss MpeXxae BCEro 3a CuUéT OpraHu3allH SKCIEPHUMEHTAILHOW JIesSTEeIbHOCTU
oOyuatomuxcs. J{ns 6a30Boro ypoBHsS Kypca (U3HKH — 3TO HCIOJIb30BAaHUE CUCTEMbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U JIaOOPATOPHBIX



pabot, KoTopble B mporpamMme 1o (GU3MKEe OOBEIWHEHBI B OOIMMNA CIHUCOK YYCHHYECKHUX TPAKTHYECKUX palboT. BeimeneHne B yKa3aHHOM IepedyHE
1a00paTOpHBIX PadOT, MPOBOAMMBIX JJISi KOHTPOJS W OLIEHKH, OCYIIECTBISIETCS yYaCTHMKaMHU 00pa3oBaTEIbHOTO Mpollecca HMCXOIsS M3 OCOOCHHOCTEH
IUTAHUPOBAHMS U OCHalIeHus: kabunera gus3uku. [Ipu sToM obecrmeumBaeTcs OBIAJACHUE OOYYAIOIIMMUCS YMEHUSMHU THPOBOIUTH KOCBEHHBIE M3MEPEHUS,
UCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yaenseTcs pelieHuio pacyETHBIX U Ka4eCTBEHHBIX 3a/1ay. [Ipu 3ToM 1715 pacu€THBIX 3a71a4 IPUOPUTETOM SBIISIOTCA 33/1a4U C SIBHO
3aJJaHHOH (PU3HUECKON MOJIEINBIO, IO3BOJISIFOIIME IPUMEHATh N3y4CHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjiesia Kypca, TaK M UHTETPUPYS 3HAHUS
U3 pa3HbIX pasfenoB. J[Is KauyecTBEHHBIX 3a/la4 NPUOPUTETOM SIBISIOTCS 3aJaHus Ha OOBSICHEHHE MPOTEKaHHs (PU3NYECKUX SIBIICHHMM U IPOLECCOB B
OKpY>Karollen KU3Hu, Tpedyromre Bbi0opa GU3NYECKOM MOAETH JIsl CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusamu @I'OC COO k MarepuaabHO-TEXHHYECKOMY O00ECIIeYeHUI0 yu4eOHOro mporecca 0a30BbIii ypOBEHb Kypca (DU3UKH Ha
YPOBHE CpeaHero oomiero oOpa3oBaHUs IODKEH M3Y4aThCs B YCIOBHUSX MPEIMETHOTO KaOwHeTa (M3WKHM WIM B YCJIOBUSAX WHTETPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAyYHOTrO KA. B kabuHere (GU3MKK JOIDKHO OBITH HEOOXO0aMMOe TabopaTOpHOE 00OPYAOBAHHE IS BHIMOJIHEHUS YKa3aHHBIX B
nporpaMMe o (pu3uKe yueHU4EeCKHX MPAKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JlemoHcTpaninoHHoe o0OopynoBaHue (OpMUPYETCS B COOTBETCTBHHM C MPHUHIIMIIOM MHHMMAJIBbHOM JOCTATOYHOCTH W OOECHEYMBAET MOCTAHOBKY
MEPEYHCICHHBIX B MporpaMMe Mo (HU3HMKE KIIOUEBBIX JEMOHCTPALMH JJIs HMCCIEAOBAHMS HM3YyYaeMbIX SIBJICHHH U TIPOLECCOB, AMIMPHYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaboparopHoe 0b60opyaoBaHUE 7Sl YICHUYECKUX MPAKTHUECKUX paboT GopMHpyeTcs B BHJIE TEMAaTHYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TemMaTHuecKue KOMIUIEKTHI J1a00paTOpHOTO OOOPYAOBAaHUSA JOJDKHBI OBITH MOCTPOCHBI HAa KOMILIEKCHOM
HCIOJIb30BaHNU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJI€ IU(POBBIX Ja00OPATOPUH.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKU B 001I1EM 00pa30BAHUH SBIISIOTCS:

e (opMHUpOBaHME HHTEpeca M CTpeMJICHHs OO0yJaroIuxcs K HayYHOMY H3YYEHHUIO MPUPOJbI, PAa3BUTHE UX HHTEIJICKTYaJIbHBIX U TBOPYECKHUX

CIIOCOOHOCTEMN;

® pa3BHUTHE NPEACTABICHUI O HAYYHOM METO/ie TO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATENLCKOTO OTHOIIEHUS K OKPY>KAIOIINUM SIBICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4yeHHUs] OCHOB CTPOCHUSI MaTepUH U (DyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHuEe YMEHHUI OOBSICHITD SIBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAaHUN M HAYYHBIX JJOKA3aTEJIbCTB;

e (opmupoBaHuE NpeACTaBIECHUN O POIN PUUKHU Ui Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.

JlocTiKeHHe 3TUX IeJiel obecredrBaeTcsl pelIeHHeM CIeIyoIUX 33Jad B Ipolecce H3y4eHHs Kypca (U3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHwUS:

e [pHOOpETeHHE CHCTEMbl 3HaHUM 00 OOHMX (U3NYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSAX, BKIIIOUAs MEXaHUKY, MOJIEKYJSPHYIO (HU3HKY,

ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMHUpOBaHME YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHMS Ui O0bSICHEHHs (DU3UYECKHX SIBICHUI B NPUPOAE M U HMPUHATHS NPAKTHUYECKUX

pELIECHH B TOBCEIHEBHOM KU3HU;

® OCBOCHME CHOCOOOB pelIeHUs pa3IMYHbIX 3a]ad C SIBHO 33JaHHOW (PU3MYECKON MOENbIO, 3a/1a4, MOPa3yMeBAIOIIUX CaMOCTOATEIbHOE CO3aHue

(hU3UYIECKOI MOJIeTH, aICKBaTHON yCIIOBUSM 3a/1a4H,

® T[OHMMaHHE (PU3UYECKHX OCHOB M MPHUHIUIIOB NCHCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIHMSIHUSA HA OKPYKAIOIIYIO

cpeny;



® OBIIQJICHUE METOJAMH CAMOCTOSITEIHLHOTO IUIAHMPOBAHUS U MPOBEICHHUS (PU3UUCCKUX IKCICPUMEHTOB, aHAIM3a W MHTEPIPETAlH WHPOPMAIINH,
OIIpEJICIICHUS IOCTOBEPHOCTH TOYYEHHOTO PE3yiIbTaTa;
®  CO3JIaHUE YCIIOBHU JISl pA3BUTHUSI YMEHHI MTPOSKTHO-MCCIICIOBATEIBCKON, TBOPUYECKOM ICATEIILHOCTH.
Ha n3yuenune ¢pusuku (6a30BbIi YpOBEHb) Ha YPOBHE CpeHEero ooimero oopazoBanus orBoautcs 136 yacos: B 10 kitacce — 68 4acoB (2 yaca B HEZEI0),
B 11 kmacce — 68 gacoB (2 4aca B HE/IEIIO).
[Ipennaraemslii B mporpamMmme Mo (U3MKE MEPEYCHb JTA0OPATOPHBIX M MPAKTUYECKUX PadOT SBIISETCS PEKOMEHOBAHHBIM, YUUTENb JIETaeT BBIOOP
MIPOBEJICHUS JIAOOPATOPHBIX PAbOT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOCHHOCTEH 00yJatonIIXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®uznka u MeTObI HAYYHOI0 O3HAHUS

®usuka — Hayka o npupoge. HayuHnele MeTOAbl MO3HAHUSA OKpYKarouero Mupa. Ponbp sKClieprMeEHTa W TEOpUH B IIPOLECCE IMO3HAHUSA MPUPOJBL.
DKcIepuMeHT B (hU3HKe.

MogenupoBanue (U3NYECKUX sBIEHUH U mpoueccoB. Hayunele runores3sl. @u3nyecknue 3aKOHbI U TEOPUU. ['paHUIBI NPUMEHUMOCTH (PU3MUECKUX
3aK0HOB. [IpuHIKI COOTBETCTBUS.

Ponb 1 MecTo (pu3HuKU B JOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUPa, B IPAKTUYECKON AEATEIbHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBsle 1 LU(POBbIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTo ABMxKeHusA. Cucrema otcuéra. TpaekTopusi.

[lepemenienue, CKOPOCTh (CpeHAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHOW TOYKU, UX MPOEKIUU HA OCH CUCTEMbl KOOP IUHAT.
CrnosxeHue nepeMenieHnii u ClI0)KeHNEe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpPSIMOJUHEIHOE ABMXKEeHHE. ['pa@uKku 3aBUCMMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, YT U IEepeMeIleHUs
MaTEpHUaIbHOU TOUKH OT BPEMEHHU.

CBoboaHOe nazieHne. Y cKopeHrne CBOOOTHOTO MaIeHusl.

KpuBonnHeliHoe nBuxkenue. J[BHKEHHE MAaTEPUAIIBHONW TOYKH IO OKPYKHOCTH C IMOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepron u yactora oOpamieHus. LleHTpocTpeMUTENTEHOE YCKOPEHUE.

TexHnyeckue ycTpoiicTBa U NPaKTUIECKOE IPUMEHEHNE: CIIUIOMETP, ABHKEHUE CHAPS0B, LIEITHbIE U PEMEHHBIE NTEPEIadH.

Jlemoncmpayuu

Monens cucteMbl 0TCUETA, MIUTKOCTPALis KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[Ipeo6pa3oBanue ABMKEHHUM C UCTIOIB30BAHUEM IMPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3/IyXe U B Pa3peKEeHHOM MTPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpomeHHOro MO YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaCHUSI.

HanpaBnenue ckopocTy Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMSI C LIENbIO ONPENEIEHHNS] MTHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOIIEHUS MEXAY MYTSAMH, NPOMAEHHBIMHM TEJIOM 3a IOCIEAO0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJTIO.



N3ydenue qBUKEHUS MIapuKa B BI3KOW HKUIKOCTH.

N3ydenue nBuKeHHs TeIa, OPOIMICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuniun otHocuTensHocTy ['anunes. [lepsiii 3akoH HeroToHa. MIHEepLMaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akon HbroToHa ajisi MatepuaiibHOM TO4ku. Tpetuit 3akoH HprOTOHA 711 MaTepUaIbHbIX
TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoibxenus, kauenus). Cuna tpenus. Cyxoe tpeHue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koag punment
Tpenus. Cuiia CONPOTUBIICHUS MPU ABUKEHUU TeJa B )KUJKOCTHU WJIU Tas3e.

[ToctynarensHOE U BpamareIbHOE IBMKCHHE a0COTIOTHO TBEPIOTO TEa.

MOoOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHusd. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOro Tea.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIIMITHUKY, IBU)KEHHE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpUUH.

CpaBHeHME Macc B3aUMOJIECHCTBYIOLIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crno>xeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MObEME U NaJACHUH.

CpaBHEHHE CUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bubl paBHOBECHS!.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomol

N3ydenue nBuxenust Opycka rmo HaKJIOHHOMH MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JIehopMaluu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJla, UMEIOIIETO OCh BPAI[CHHSI.

Tema 3. 3axonvl coxpanenus 6 mexanuke

Nmnynsc MaTepuanbHON TOYKHU (Tena), CUCTEMbl MaTepUAIBHBIX TOUeK. VIMIyIbC CUITBI M M3MEHEHUE MMITYJIbCca Tela. 3aKOH COXPAHEHUS UMITYIbCa.
PeakTuBHOE ABMKEHUE.

PaboTa cuibl. MOIIHOCTE CHITHI.

Kunernueckas sHeprust MarepuanbHOi Touku. Teopema 00 M3MEHEHUU KHHETHYECKON SHEPIHH.

[TorennmanpHas sueprus. [loreHnnanpHas SHeprus ynpyro nehopMUpPOBAHHON MPYXHUHBIL. [[oTeHIIMAIbHAS YHEPTHUS Tella BOIU3H MOBEPXHOCTU 3EMITH.

[ToTeHnManbHble U HEMOTCHIMAIBHBIC CHIIBL. CBSI3b PaOOTHl HEMOTEHIIMAIBHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DHEPTHH CHCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUN.



Yopyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckue ycTpoucTBa U MIPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, IPYKUHHBIN MCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexoa MOTeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamopmuie pabomul

N3yuenne abCoONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI ¢ K3MEHEHHEM MEXaHMUYECKON SHEPIuy Teja Ha IPUMEpE pacTsKEHUs PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAHUHAMHUKA

Tema 1. Ocrogvl MOIEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU M UX OMbITHOEe 00ocHOBaHUE. bpoyHoBckoe nBuxenue. Juddysus. XapakTep ABHKEHUS
U B3aUMOJICHCTBUSI YacCTHI] BeulecTBa. MoJenu CTpPOEHMsI T'a30B, )KUJIKOCTEH M TBEPABIX TNl U OOBSCHEHUE CBOICTB BELIECTBA HA OCHOBE 3TUX MOJEJIEH.
Macca u pazmepst mosiekyn. KonnuectBo BemiectBa. [locrossnaas ABorajpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETUUECKOM TEOpUH UICAIbHOTO Ta3a. AOCOIOTHAs TeMIIepaTypa Kak Mepa cpelHein
KMHETHYECKON SHEPTHH TEIJIOBOTO JIBMKEeHUs yacTull rasza. [llkama temnepatyp Kenbuna. ['a3oBbie 3akonbl. YpaBHenue MenaeneeBa—Kianeiipona. 3akon
Hanbrona. M3ompoueccsl B UACAILHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BeleCTBa. | 'pauueckoe IMpeacTaBiIeHHE H3OMPOLECCOB: M30TEpPMa, M30XO0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BeIIeCcTBa, (PoTorpaduu MOJIEKYI OPraHMYECKUX COCTUHEHUM.

OmnbIThl N0 AU Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUS.

Mopnens onbita IlITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbITHL, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEpEeHH 00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'o Ta3a.

Tema 2. Ocnoevt mepmoounamuku



Tepmonunamuyeckasi cucrema. BHyTpeHHsS 3Heprus TepPMOJAMHAMUYECKOW CHCTEMbI M crocoObl €€ m3MeHeHusa. KommuecTBo TEmioTel U paborta.
BuyTpeHHsis 3HEprus OJHOATOMHOrO HACAIbHOrO Ta3a. Buiabl Temonepenayu: TEIIONPOBOJHOCTb, KOHBEKIUS, HU3JIy4YEHHUE. YJelbHas TErI0EMKOCTb
BemecTsa. KoamyecTBo TEIIOTHI IpHU TEIUIONepeaaye.

[Tonstue 06 agunadbatHoM mporuecce. [lepBriii 3akoH TepmoanHaMuku. [IprMeHeHrne nepBoro 3akoHa TEPMOJIMHAMUKY K u3omnponeccam. I'paduyeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B IPUPO/IE.

TernoBeie MamuHbl. [IpUHIMIIEL ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus 3HEPTUU B TEIUIOBBIX MammHax. Koadduuument nonesHoro aeicTBus
teruioBoi MamuHbl. Hukn KapHo u ero ko3 guimenT noie3Horo AeicTeusa. JKOJIOTHUECKHIE TPOOIEMbI TETNIO3HEPTETUKH.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: JBUTaTeIh BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAUIbHUK, KOHIUIIHOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPTUH Tella P COBEPUICHUH pabOThI: BBUIET MPOOKH M3 OYTBUIKH TOJ ACHCTBUEM CKAaTOTO BO3/yXa, HaArpeBaHUE dpupa B
JATYHHOU TpyOKe myTéM TpeHusl (BUICOIEMOHCTPAIIHS).

W3menenue BHyTpeHHEH 3Hepruu (TeMIepaTypsl) Tella IpH TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATEINSI BHYyTPEHHETO0 CrOPaHUsI, PEAKTUBHOTO JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHOM TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u konaeHcauus. Vicnapenue u kunenue. AGCOMIOTHAs U OTHOCUTEIbHAS BIaXXHOCTh Bo3ayxa. HacklmeHHbli map. Y nenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT AaBJICHUSI.

Tsépnoe teno. Kpucrannuueckue u amopQHbie Tena. AHU30TPOMUS CBOMCTB KprcTauioB. JXXKuakue kpuctauibl. CoBpeMeHHble MaTepuaisl. [lnaBnenue
U KpUCTaJUIM3alMs. Y JesbHas TerioTa miasieHus. Cyonumanusi.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHuueckue yCTporucTBa M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MOJYyUYEHUs COBPEMEHHBIX MAaTEpUasoB,
B TOM YKCJI€ HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenue npu moHM>KEHHOM JaBICHUH.

CriocoObl U3MepEHUSs BIAKHOCTH.

Habmoienne HarpeBaHus ¥ IJIAaBJICHUS KPUCTALTHIECKOTO BEUIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. diiekTpoaMHamMuKa



Tema 1. dnexmpocmamuka

OnexTpus3anus Tesl. DIEeKTpUUEeCKUH 3apsn. JIBa Buaa 2JIEeKTpUYECKUX 3aps1oB. I1[poBOIHMKM, IHUANEKTPUKHU M MOJIYNPOBOJHUKU. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3aps/a.

B3aumoneiictue 3apsaoB. 3akoH Kynona. ToueuHbIi 35eKTpUYeCKU 3apsia. DiekTpudeckoe nose. Hanpssk€HHOCTh anekTpudeckoro nostst. [Ipunnun
CYNEPIIO3HUIINU JIEKTPUUECKUX IosieH. JIMHNM HanmpsKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snekrpocratuueckoro mods. I[lotenuuman. PasHocts mnoreHuuanoB. IIpOBOAHMKM W JAMANEKTPHUKH B 3JIEKTPOCTATHUECKOM TOJIE.
JusnexkTpuueckas IPpOHULAEMOCTb.

OnektpoéMkocTh. KoHieHCaTOp. DIEKTPOEMKOCTD IJIOCKOI'0 KOHJIEHCATOPa. DHEPTrusl 3apsyKEHHOIO0 KOHJIEHCATopa.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP, IEKTPOCTATHUECKas 3alluTa, 3a3eMIIEHUE 3JIEKTPOnpHOOpoB,
KOH/JIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3aumMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpoCTaTUYECKas 3allUTa.

JIMBIIEKTPUKHU B 311EKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH TUIOCKOTO KOH/AEHCATOpa OT IUIOIIAU TUIAaCTUH, PACCTOSHUSA MEXAY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannsiit Inekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNeKTpUYECKU TOK. Y CIOBHS CYIIECTBOBAHMS dIEKTpuueckoro Toka. Mcrounmku toka. Cuina Toka. [locTosHHBIN TOK.

Hanpspkenne. 3akon Oma Ju1st ygacTka LETH.

DNEKTpUUECKOE COIPOTUBIIEHHE. Y IEIbHOE CONPOTHUBIIEHNE BellecTBa. [locnenoBarensHoe, mapamienbHOe, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNeKTPOABUKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHWE UCTOYHMKA Toka. 3akoH OMma A MOJHOM (3aMKHYTOM) anekTpudeckoi nenu. Koportkoe
3aMbIKaHUE.

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHHS METAJIIOB OT TemIepaTypsl. CBEpXIPOBOAUMOCTbD.

DneKTpuUecKUid TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAs: TPOBOAMMOCTH MOTYIPOBOJHUKOB. CBoiicTBa p—N-niepexoa. IlomynpoBogHIKOBBIE TPHOOPHI.

DNeKTpUUECKUN TOK B pacTBOpPAX M paciilaBax 3JeKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.

DnekTpuyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monuus. [lnazma.

TexHuueckue ycTpoHCTBa M NMPAKTHYECKOE NMPUMEHEHHE: aMIIepMETp, BOJBTMETp, PEOCTaT, UCTOUYHUKU TOKA, AJIEKTpOHArpeBaTelbHbIEe MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIHN THOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN JHO]], FaJIbBaHUKA.



Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKCHUS.

3aBUCUMOCTD COIPOTUBIIEHUS IMJIMHAPUYECKUX ITPOBOJHUKOB OT JAJIMHBI, IUIOIIA U IIONIEPEUYHOr0 CEUEHUS U MaTepHaa.

CMemanHOe COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue IeKTPOABIKYIIEH cribl. KOpOTKOE 3aMBbIKaHHE raJIbBAHUYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.
3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsii 1 IPOBOAUMOCTb BO31yXa.

ORHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3yueHnne cMEmaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepenue 3neKTpoaBIUKYIIEH CUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHUS.

Habnronenue snextposnusa.

MexnpeamerHblie CBA3U

N3zyuenne kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce oCymecTBIseTCS ¢ yUETOM COAEPIKATEINBHBIX MEXITPEIMETHBIX CBS3EH C KypcaMyu MaTeMaThKH,

6I/IOJ'IOI‘I/II/I, XHUMHU, FCOFpa(l)I/II/I U TCXHOJIOI'UH.

Meofcnpedmemele nonAamus, CBA3aHHBIC C U3Yy4YCHHEM MCTOAOB HAYYHOI'O ITO3HAHUA: ABJICHUC, Hay‘lHBIﬁ (1)aKT, THIIOTE34a, (I)I/I3I/I‘IGCKEI$[ BCJINYHHA,

3aKOH, TE€OpUsi, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CUCTEMbl YpaBHEHM, TUHENWHas QyHKIMs, napadoina, runep0osia, UX rpa@uKu U CBOIICTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:

CHHYC, KOCUHYC, TAHI'CHC, KOTAHTCHC, OCHOBHOC TPUTOHOMETPUICCKOC TOXKACCTBO, BCKTOPLI N UX ITPOCKIUU HA OCU KOOPANHAT, CIIOKECHUC BEKTOPOB.

buonoecusn: mMexaHW4eckoe ABHKEHHE B KHBOU mnpupozae, I[I/I(I)(I)Y?»I/I}I, OCMOC, TEIUIOOOMEH JKHMBBIX OpTraHHu3MOB (BI/II[BI TCIUIONICpEeaauu, TCIIJIOBOC

paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KMBOW MIPUPOJIE.

Xumus: AUCKPETHOEC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB MW MOJICKYJI, MOJIb BCHOICCTBA, MOJIIpHAA MaccCa, TCIIJIOBBLIC CBOMCTBaA TBép]j[BIX TECII,

JKHIKOCTEHN U Ta30B, JICKTPUYCCKUC CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA AJUCCOoONMalA, raJibBaHUKaA.

T'eoepaghus: BIa)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.
Texnonoeus: mpeoOpa3oBaHKe IBUKEHUHN C MCIIOJIb30BAaHMEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE, MOIIUITHUKH, UCIIOIb30BaHUE 3aKOHA COXPAaHEHHUS

UMITyJIbCa B TEXHUKE (paKeTa, BOJOMET U APYyTUe), IBUraTellb BHYTPEHHEr0 CropaHusl, apoBas TypOnHa, ObITOBOM XONOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHUajoB, B TOM UHCJIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH, 3JIEKTpOCTaTUYECKas 3allliTa, 3a3€MIIEHHE 3JIEKTPOIPHOOpPOB,
KCEPOKC, CTpYHHBIN NPUHTEP, JIEKTPOHATpeBaTeIbHbIE TPUOOPHI, SIEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoamHaMuKka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA



[TocrossnHbIe MarHuThl. B3anMoneicTBHE MNOCTOSHHBIX MarHUTOB. MarHuTHOoe mosie. BekTop MarHMTHONM WHAYyKUMU. [IpuHOMO cynepno3uiuu
MarHMTHBIX NoJied. JInHuM MarHnTHOW MHAYKIMK. KapTHHA TMHUI MarHUTHON MHAYKLUHU MOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJie MpoBOJHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIMM MarHUTHOIO IOJISI JUIMHHOTO IPSIMOIO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU C TOKOM. OnbIT Opcrena. BzaumoneincTeue NpoBOIHUKOB ¢ TOKOM.

Cuna Amrnepa, €€ MOJyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ MOayINb U HarpaBiieHHE. J[BrKeHHEe 3apsKEHHON YaCTHIIBI B OTHOPOIHOM MarHUTHOM mosie. PaGora cuist Jlopenna.

SIBneHHEe AIIEKTPOMAarHUTHOW MHAYKUMHU. II0TOK BekTOpa MarHMTHON MHIYKIMH. DJIEKTPOJBHXKYIIAass CHUJAa WHAYKLIMHU. 3aKOH 3JEKTPOMAarHUTHOMN
nnaykuun Papanes.

BuxpeBoe asiekTprudecKkoe mosie. JNeKTPOABIKYILAs CHUjla MHIYKIUU B IPOBOIHUKE, ABIKYILEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHaykTUBHOCTD. SIBIEHNE CAaMOMHIYKIIMU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIUH.

OHeprus MarHUTHOTO T0JIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHnuyeckue ycTpoiicTBa M NPAKTUUYECKOE MPUMEHEHHUE: IMOCTOSHHBIE MATHUTHI, 3JIEKTPOMArHUTHI, 3JEKTPOJABUIATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YacTHUll, UHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JIuHUM MHYKIIUY MarHUTHOTO TIOJISL.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHiia Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMarHuTHOM MHYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJIBUKYILEN CUIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKa.

SIBneHne caMOMHYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1eNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOW NHIAYKIIMH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMaAcHUMHbIE KOEOAHU
Konebarenbnas cuctema. CBoOOaHBIE MexaHMUeckue Kosiebanus. ['apmonmudeckue konebanus. Ilepuon, wacrora, ammauTyaa u Qasza KoieOaHUi.
[IpyxuHHBIA MaITHUK. MaTeMaTHYECKUI MAaITHUK. Y paBHEHUE TapMOHUYECKUX KoseOanuii. [IpeBparienue s3HEpruy Mpu rapMOHNYECKUX KOJICOAHUSX.



Konebartenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJeOaHUsI B UICAIBHOM KoJieOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHMYECKUMU U
ANEKTPOMArHUTHBIMU KoneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTHH B UCATHHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronmx KojaeOaHusx. BeiHyKIeHHBIE MeXaHUYecKue KolieOanus. PesoHanc. BeIHYXIEHHBIC 2JIEKTPOMArHUTHBIC KOJIeOaHus.

[Tepemennbiii ToK. CUHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JCUCTBYIOIEE 3HAYEHHUE CHUJIBI TOKa M
HaIpsKEHUS.

Tpanchopmarop. [IpousBonacTBo, mepeaada U MOTPEOICHUE DIICKTPUICCKONW SHEPTrUU. DKOJOTHYECKHE PUCKU MPH TPOU3BOACTBE DIIEKTPOIHEPTHH.
KynbpTypa ncnonb3oBanus 3J€KTPOIHEPTUN B IOBCETHEBHOM KU3HHU.

TexHuueckue ycTpocTBa U NPAKTUYECKOE IPUMEHEHHUE: JIEKTPUUECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPY>KUHHBIN UM MAaTEMAaTUYECKUI MasITHUK).

HaGimotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00OIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuumiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUSI OT BPEMEHH ) JJISI SJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc npu nocnenoBareabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHAEHCAaTOpa.

Mopeinb TUHUYU 3NEKTpOIIepeaayH.

Yuenuueckuii sxcnepumenm, nabopamopule pabomol

HccnepoBanue 3aBUCUMOCTH TEpUOa MAJIBIX KOJIEOAHUM Tpy3a Ha HUTU OT JJIMHBI HUTH U MacChl Tpy3a.

HccnepoBanue nepeMeHHOro TOKa B LMW U3 MOCIEI0BATEIbHO COEMHEHHBIX KOHIEHCATOPa, KaTyIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

Mexanuyeckue BOJHBI, YCIOBHUsl pacripoctpanenus. [lepuoa. CkopocTh pacrpocTpaHeHUs] W JJIMHA BOJHBL [lomepeuHbie W MPOJOJbHBIE BOJIHBI.
WNuTtepdepennus u nudpakuys MeXaHU4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJIHBI. Y CIOBHUS M3ITyYEHHUS AJIEKTPOMArHUTHBIX BOJNH. B3aumHas opueHTaius BekTopoB E, B, V B anekTpoMarHUTHON BOJHE.
CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH: OTpaKEHUE, MPEIOMIICHHE, oI pu3aius, nudpaxius, naHTepdeperins. CKOpocTh MIEKTPOMArHUTHBIX BOJIH.

[lIxana smeKTpoMarHuTHEIX BOJH. [I[puMeHEeHHE STIEKTPOMAarHUTHBIX BOJIH B TEXHUKE H OBITY.

[IpuHIMIIBI panoOCBA3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl.

TexHuueckue ycTpoicTBa U MPAaKTUUECKOE MPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPA3BYKOBasi JUArHOCTHKA B TEXHUKE M MEJULIUHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieun.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOIOIBHBIX BOJH.

Konebmromeecs Ten0 Kak HCTOYHUK 3BYKa.

Habmoienue oTpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.



Ha6mronenue narepdepeHimu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmoienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEeHUE, MPEIoMIICHHE, oNsipu3anus, 1udpaxius, HHTepdepeHIus.

Tema 3. Onmuxka

['eomeTrpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBeTa B OAHOPOAHOM cpene. JIydu cBeTa. ToueuHblid HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHNi B INTIOCKOM 3epKalie.

[Ipenomiienne cBera. 3akOHBI MpeIoMIICHUS cBeTa. AOCONIOTHBIN Moka3aTenpb mnpenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yromn
IIOJIHOTO BHYTPEHHEIO0 OTPAKEHHUSL.

Hucnepcus csera. CioxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue U pacceuBaronue JUH3BL. ToHKas JmH3a. DOKYCHOE PACCTOSHUE M ONTHYECKas CHia TOHKOW JMH3BL [locTpoeHne nM300pakeHWil B
COOMPAIOIINX M pacCenBarOMIMX JHH3aX. DopMmyrna TOHKOI JTUH3bI. YBETUYEHUE, 1aBaeMOe JIMH30H.

[Ipenenbr IPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. Matepdepenuns cera. KorepeHTHbIe UCTOYHUKU. Y CIOBUSI HAOIIOJECHUS MAaKCUMYMOB U MHUHUMYMOB B MHTEpP(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YciaoBue HAOMIOJEHUS TJIaBHBIX MAaKCUMYMOB IpU MaJeHUH MOHOXPOMATHUYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHu4eckrne yCTpONCTBA M MPAKTUUECKOE MPUMEHEHME: OYKH, Jymna, (oroanmapar, NMPOSKIUOHHBIN amnmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEUIETKA, TOJSIPOHI.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacpocTpaHeHne, OTpaKeHHe U pesioMmiieHue cBeta. OnTudeckue mprudopsI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBeTOBO/IA.

HccnenoBanme cBOWCTB N300paKeHHId B TUH3aX.

Mopenu MUKpOCKoOMa, TEIECKOMa.

Habmonenue unatepdepeHIim cBera.

Ha6mronenue nudpakiuuu cera.

Hab6mronenue aqucnepcuu certa.

[Tonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tonydenue criekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenne mossipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazarens NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

HabGmronenue aqucnepcuu cBeta.



Pa3nes 6. OcHOBBI cIeIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuiibl IPUMEHUMOCTH KJIaCCUUECKOW MexaHUKH. [locTynaTel crenuanbHON TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B
BaKyyMme, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH M COKpAIllEHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ FHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHUSI TIOKOSL.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®otonsl. ®opmyna [Inanka cBsi3u sHEprHH (HOTOHA C €T0 YACTOTON. DHEPTUsl M UMITYJIbC (DOTOHA.

OtkpsiTue u uccnenoBanue ¢ororddekra. Onbitel A. I'. CtoneroBa. 3akoHbl Gorodddexrta. YpaBHenue DitHmTeitHa s Gotodrddexra. «KpacHas
rpanuna» ¢porodddekra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MTPUMEHEHHE: (JOTOIIEMEHT, (OTOAATUUK, COTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®otor(hPexT Ha yCTAaHOBKE C ITUHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPdeKTa.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pesepdopna o paccesuuio o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nydenne u mornomieHue
(OTOHOB pH Mepexo/ie aToMa € OJHOI0 YPOBHS 3HEPruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypoBHEH SHEpruu aToma BOAOPOAaA.

BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKyaspHO-BOJIHOBOW Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHUuecKkue ycTpoHCcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Jlazepa.

Habntoienue nuHeRvaThIX CEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Habntonenue nuHeiuaToro crekrpa.

Tema 3. Amomnoe a0opo



OKCIIepUMEHTBI, JOKa3bIBAIOLIME CIIOKHOCTb CTpoeHus sapa. OTKpbITHE pagunoakTHUBHOCTH. OmbiThl Pe3epdopma mo ompeneneHuro cocraBa
panmoakTuBHOrO M3ny4deHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hyknmonnas moaens sinpa ['elizenOepra—Banenko. 3apsz siupa. MaccoBoe uucio siapa. M3oromnsl.

Anbda-pacnaz. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. ['aMmma-u3nydenre. 3aK0H paliOaKTUBHOTO pacIiajia.

OHeprust CBA3M HyKJIOHOB B sizipe. SlnepHble cuibl. JledekT Macchl sapa.

SAnepusle peakuuu. JleieHUe U CUHTE3 SAEP.

Snepusiii peakrop. TepmosiaepHblii cunTe3. [Ipo0ieMbl U IEPCIIEKTUBHI SIEPHOM YHEPTeTUKU. DKOJOTHUECKUE ACTIEKTHI SAEPHON SHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertozbl HaOIIOAEHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHLI.

@dynnameHTaIbHBIE B3anMOACHCTBUSA. EAMHCTBO (hn3nYecKoil KapTHHBI MHpa.

TexHnyeckue ycTpoiicTBa U pakTUYECKOE IPUMEHEHNE: JO3UMETP, kKamepa BuibcoHa, siiepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusiM).

Pa3pen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3MKH

Otanbl pa3Butus actpoHoMmud. [IpukiiaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, MNIAHETHI, KX BUAUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprun ColsiHLA U 3BE3/. 3BE3/bl, NX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CHeKTpalabHBIM Kilacc —
CBETUMOCTBY. 3BE3/IbI TJIABHOM TOCIIEIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3/1 TJIABHOU MOCIIEA0BATeIbHOCTU. BHyTpeHHee cTpoeHune
3BE311. COBpEeMEHHbIE TIPEICTABIICHUSI O IPOUCXOKACHUH U BOJonK COJTHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3]T.

Mneunsiii [IyTe — Hama 'anaktuka. [lonoxenue u apmxenue Connna B ['amaktuke. Tunel ragakTuk. PaguoranakTuku M kBa3apbl. YEpHBIE NBIPHI B
s/ipax rajJakTUK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa66:a. Paz6eranue ranaktuk. Teopus Bonbiioro B3psiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobdieMbl aCTpOHOMUM.

Yuenuuecxkue nabnooenus

HaGmronienuss HEBOOPYKEHHBIM TJA30M C HCIOJIB30BAHWEM KOMIIBIOTEPHBIX MPHUIOKEHUN Ml ONpeleNieHUs] MOJOKEHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3/1si CEBEPHOTO MOMYIIAPUs U IPKUE 3BE3bI.

Habmonenus B Teneckon JlyHsl, aner, Mneunoro I[1ytu.

O0o0maroniee NoBTOpeHUE



Ponb ¢pu3uky 1 acTpOHOMUM B 5 KOHOMHYECKOM, TEXHOJIOTHUUECKON, COIMATBHOM U ATHUECKOU cepax AesTeTLHOCTH YeJI0BEKa, POJIb U MECTO (DU3HUKHU U
aCTPOHOMHHU B COBPEMEHHOM HAy4HOW KapTHHE MHpa, PoJib (PU3UUECKON Teopuu B (OPMHPOBAHUU MPEICTABICHUNA O (PU3MUECKOW KapTHHE MHpPA, MECTO
¢u3nvecKkoil KapTHHBI MUpa B O0IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O IPUPOJIE.

MesknpeaMeTHble CBSI3H

N3zyuenne kypca ¢puzuku 6azoBoro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ yuéToM COAEpIKATENbHBIX MEXIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTuKH,
OMO0JIOTUH, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie noHamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAyYHOTO IMO3HAHMA: SBICHHME, Hay4HBIH (akT, TUroresa, pU3NYecKas BEIMUMHA,
3aKOH, TeOpHsl, HAOJI0EHUE, SKCIIEPUMEHT, MOJEIUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl YPaBHEHUH, TPUrOHOMETpUUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJIECTBO, BEKTOPBI U MX MPOEKIUU HAa OCU KOOPJMHAT, CI0KEHHE BEKTOPOB, IPOU3BOIHBIE AIEMEHTApHbBIX (YHKIUHN, IPU3HAKU OO0 TPEYTOJIbHUKOB,
onpe/ereHue TUIONIAAN TIOCKUX (Guryp u oobéma Ted.

Buonoeus: snexrpuyeckue SBICHUS B KHUBOM IMPUPOJE, KoJieOaTeNbHbIe JABMKCHHMS B JKUBOW NPUPOJE, ONTUYECKHUE SIBICHUS B >KMBOH HpUpoe,
NEMCTBUE palMalluy Ha J)KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKas CTPYKTypa TBEPIABIX TeJ, MEXaHHU3Mbl O0pa30BaHUs KPUCTAUIMYECKOM PpEIIETKH,
CIEKTpaJIbHBIN aHAIIN3.

l'eoepaghus: MmarHuTHBIE 1OJIFOCA 3€MIIH, 3AJI€KU MAaTHUTHBIX PYA, GOTOChEMKA 3eMHOMN TOBEPXHOCTH, MTPECKA3aHUE 3eMIIETPSICEHUH.

Texnonozcus: TUHUM NEKTPONEpenay, I'€eHEPaTop MEPEMEHHOrO TOKA, 3JIEKTPOABUIaTeNb, MHAYKLIMOHHAS [I€4b, pajap, paJuoNpUEMHUK, TEIEBU30D,
aHTeHHa, TesnieoH, CBU-neus, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEYHasi 6atapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mnpeamera «Duszmka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHus (0a30BBIA ypOBEHB) MOJDKHO OOECIEYUTH JIOCTHIKEHUE
CJIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNIbTAaThl OCBOCHHS Y4eOHOTo npeamera «PU3uKa» JOIHKHBI OTPaXaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIIMXCSl PyKOBOICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEH MO3MLIMENH JUYHOCTH, CUCTEMOM LEHHOCTHBIX OPHUEHTAlMH, MO3UTHBHBIX BHYTPEHHMX YOEXKAECHUH, COOTBETCTBYIOILUX
TPAIULMOHHBIM I[IEHHOCTSIM POCCUHCKOro OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O OIbITa M OIbITa JEATENbHOCTH B IPOLECCEe pealu3allMd OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAAHCKOM MO3UIMK 00yUarOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOI'O YIEHA POCCUHCKOro 0OLIeCTBa;

INPUHATUE TPATULIMOHHBIX OOIIEUEIOBEYECKUX T'YMAaHUCTUYECKUX U JEMOKPAaTHUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpPECaXx TIPaKJAaHCKOrO OOIIECTBa, YYacTBOBATH B CAMOYIIPABIECHHH B 00pa3oBaTEIbHOM
OpraHu3aluy;

YMEHHUE B3aMMOEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU C UX (DYHKUIUSAMH U Ha3HAUCHHEM;

TOTOBHOCTb K TyMaHUTapHON M BOJOHTEPCKON NEATENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKON T'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K FOCYIapCTBEHHBIM CHMBOJIaM, JIOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3ITUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE
B JACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYILEr0o (PU3HUECKON HAYKe;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K pa3IuyHbIM chepam MpodhecCHOHATBHON IESITETbHOCTH, B TOM YHCIIE CBA3aHHBIM ¢ (PM3UKONW M TEXHUKON, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPAa30BAHUIO B 00JIaCTH (PU3KMKH HA IPOTSHKEHUU BCEH KU3HU;

6) IK0JIOTHYECKOT0 BOCTIHTAHNA:

c(OPMHPOBAHHOCTH KOJOTMUECKON KYIbTYPHI, OCO3HAHUE III00ATBHOTO XapaKTepa HKOJIOTHIECKUX MPOo0dIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUHI B OKPYXKAIOLIEH CPEC HA OCHOBE 3HAHUS LEJIE€H YCTOMYMBOIO Pa3BUTH YEII0BEYECTBA;



paclIpeHHe ONbITa AeSITEIbHOCTH HKOJOTMUECKON HAaIPaBIEHHOCTH Ha OCHOBE UMEIOIINXCSI 3HaHUH 110 pU3HKe;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3UUECKON HAYKH;

OCO3HaHME LEHHOCTH HAy4yHOW JesTEIbHOCTH, I'OTOBHOCTh B IIpollecCe M3Y4eHUs (PU3MKHM OCYIIECTBISATH IMPOEKTHYIO M HCCIIEJOBATENIbCKYIO
JesTeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble 1oruyeckue geiicTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIpEeEIATh LN JAESITEIbHOCTH, 3a]]aBaTh apaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHUX SBICHUSX;
pa3pabaTrbIBaTh IUIaH peLIeHUs IPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUallbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1I€JISIM, OLICHUBATh PUCKH MOCIIEACTBUIN 1€ATEIIbHOCTH;
KOOPJMHHUPOBATh U BBIOJIHATH PA0OTY B YCIOBUSX PEATILHOI0, BUPTYaIbHOIO U KOMOMHUPOBAHHOIO B3aUMO/IEHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IIPOOJIEM.
ba3oBble uccienoBarebCKue 1eHCTBHA!
BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHATUAMHU M METOJaMU (PU3NYECKOI HAyKH;
BJIa/IE€Th HABBIKAMU YUEOHO-UCCIIEA0BATEIBCKON U MPOEKTHOM JEeSTENbHOCTH B 00JaCTH (PU3HUKH, CTIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY
MIOMCKY METOJIOB peUIeHUs 331a4 (U3NYECKOT0 COAEepHKaHUs, IPUMEHEHHUIO PAa3IMYHbIX METO/I0B IIO3HAHMUS,
BJaJIeTh BUJAMM JEATEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €0 MHTEPIpETaluH, MpeoOpa3soBaHUIO M MPUMEHEHHMIO B PA3IUYHBIX Y4EOHBIX
CUTYyallUsX, B TOM YHCJIE IPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00JIACTH (DPU3HKH;
BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3a/lady, BbIIBUraTh TUIOTE3Y €€ PELIeHMs, HaXOUTh apryMEeHThI JJis JOKa3aTelIbCTBa
CBOMX YTBEP)K/IEHUH, 3a7[aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;
aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHMsI 3a/1a4M PE3YJIbTaThl, KPUTHUECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a7]aul B 00pa30BaTeNbHOM 1eATEILHOCTH, B TOM YUCIIE MIPU U3yYEHUH (PU3UKU;
JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;
YMETh MEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 00J1aCTh )KU3HEEATEIbHOCTH;
YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTe;
BBIIBUTATh HOBBIE UJI€U, MPeJIaraTh OPUTHHAIbHbIE MTOAXOAbI U PEIICHNUS;
CTaBUTb NPOOJIEMBI U 3ajauHl, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS.
Padorta ¢ undopmanmeii:



BJIAJICTh HABBIKAMHU MOJyYCHHs] HHPOpMAIMU (PU3MYECKOTO COACPIKAHHS M3 HMCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISITH TOMCK,
aHaJN3, CHCTEeMATU3aINI0 U HHTEPIPETANI0 HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM MpE/ICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCII0JIb30BATh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOIWI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aI[HOHHBIX
3a7a4 ¢ COOJIIOJICHHEM TpPEOOBAHUI SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOCpPEeIKCHHUs, MPABOBBIX M ITHYECKHX HOPM, HOPM
nH(OPMAIMOHHON 0E30MaCHOCTH;

CO3l1aBaTh TEKCTHl (PH3MUECKOTO COJCpKAHUSA B Pa3IU4HBIX (opMaTax ¢ y4éTOM Ha3zHAueHUs HMHGOPMAIMM M LEJIEBOH ayauTOpHUHU, BBHIOHpas
ONTHUMAJIbHYIO (POPMY MTPECTABICHHS U BU3YyaIH3allHH.

KoMmyHukaTnBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA:
OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIHHOCTH;
pacro3HaBaTh MPEIIOCHUIKA KOH(DIUKTHBIX CUTYAIMH U CMAT4aTh KOH(IMKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM S3bIKOBBIX CPECTB;
IIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH Ka)X/I0TO WiIeHA KOJUIEKTHBA;
IIPUHUMATH LIEJIM COBMECTHOH JAEATEIBbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH IEHCTBUS IO €€ NOCTHIKEHUIO: COCTABIIATH IUIAH ACHCTBHH,
pacrpenesnaTh pojid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaTbl COBMECTHOI paboThI;
OLICHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0I0 yYaCTHHUKA KOMaH bl B OOIINI pe3yabTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;
IIpeaJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIECH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;
OCYILECTBIATh MMO3UTHUBHOE CTPATETMUECKOE OBEICHUE B PA3IMUHBIX CUTYalLUsAX, IPOSIBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA
Camoopranuzanmusi:
CaMOCTOSITENTFHO OCYIIECTBIIATH MO3HABATENbHYIO IE€ATEIHHOCTh B 00JIaCTH (PU3UKU U aCTPOHOMHUH, BBISBIISITH MPOOIEMBI, CTaBUTh U (OPMYITUPOBATH
COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENTFHO COCTABJIATH IJIAH PEIICHUs PACYETHBIX U KaYeCTBEHHBIX 3aj/lay, TJIaH BBIMOJHEHHS MPAKTUYECKOW pabOTHl ¢ Yy4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN M MIPEIMTOYTCHHI;
AaBaTb OLICHKY HOBBIM CUTYAIUAM,
pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;
OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO JPYAMIIMU B 007acTH (U3UKU, TIOCTOSHHO IIOBBIIIATH CBOM OOpa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTE/LIEKT:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSAM;



BJIaJIeTh HaBbIKAMH [TO3HABATEIBHOM peIIeKCuU Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBUI U MBICIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM;

MCIOJIb30BaTh MPUEMBI pedIIeKCUU TSl OLICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mponecce nocTHKEHMS TMUHOCTHBIX PE3yJIbTATOB OCBOEHUS IPOrpaMMbl 1O (U3UKE AJI YPOBHS CpeAHero oluiero oOpa3oBaHus y oOydyaromuxcs
COBEPLIEHCTBYETCSA YMOLMOHAIBHBIM HHTEIUIEKT, PEAIOJIaraloui ¢hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIETO CHOCOOHOCTH IMOHMMAaTh CBOE OMOIMOHAIBHOE COCTOSIHME, BHUACTh HANpABICHUS pPAa3BUTHA COOCTBEHHOM
HMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IMPUHUMAaTh OTBETCTBEHHOCTb 3a CBOE IIOBEJECHME, CIIOCOOHOCTH aJaNTUPOBAThCA K
SMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTH)KEHUIO IIeJIM U YCIEXY, ONTHMHU3M, MHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh MCXOMS U3
CBOHMX BO3MOKHOCTEH;

SMIIATUH, BKJIOYAIOIEH CIIOCOOHOCTh MOHUMAaTh YMOLIMOHAIBHOE COCTOSIHHE APYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBICHUU OOLIEHMSI, CHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAMBAaTh OTHOILIEHUS C APYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBIATH MHTEPEC M pa3pelniarhb
KOH(JIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K koHmy o6y4enus B 10 kjiacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUaAIOIUXCSI YMEHHI:

JEMOHCTPUPOBATH HAa TIPUMEPAX POJIb U MECTO (PU3HKHU B (POPMHUPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJIEH;

YUUTBHIBATh TPAHUIIBI PUMEHEHUS M3YyYEHHBIX (PU3NYECKUX MOJENEei: MaTepualibHas TOUYKa, WHEpIHadbHas cHcTeMa OTCuY€Ta, aOCOJTIOTHO TBEPAOE
TeJO0, UIeaIbHBIN Ta3, MOAEIH CTPOCHHSI Ta30B, )KUJIKOCTEH U TBEPIBIX TEJ, TOUCYHBIN dNEKTPUUECKUA 3aps/ MPU pelieHNH (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (pu3nyeckue sBIECHUS (TIPOIECCh) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-KMHETHYECKOW TEOPUU CTPOCHUS
BEIIECTBA M DJIEKTPOJAMHAMHUKHA: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIIKEHHE, CBOOOTHOE MAJCHHE Tel, ABHKEHHE IO OKPYXHOCTH,
uHepHus, B3aumopeicTeue Ten, nuddysus, OpOyHOBCKOE IBMIKEHHUE, CTPOSHUE XUAKOCTEW M TBEPABIX TeN, M3MEHEHHE 00bEMa TeNl MpU HarpeBaHUU
(oxJtaXxIeHUH ), TeTIOBOE PaBHOBECHE, UCTIApEeHUe, KOHICH AU, TUIaBlIeHNE, KPUCTAJUIU3AINsl, KUTIeHHEe, BIaKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a
MIPY €0 HAarpEBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKY MapaMeTpaMy COCTOSIHUS ra3a B U30IMPOLIECcCaX, AJIEKTPHU3ALMS TN, B3AUMOACHCTBHUE 3apsI0B;

OMHCHIBATh MEXaHUYECKOE JIBIDKCHHE, UCTIONB3Yys (PU3UUYECKUE BEIMYHHBI: KOOPJIUHATA, ITyTh, IEPEMEIICHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIBC Tella, KWHEeTUYeCKasl SHEePTUs, MOTCHIIUATbHAS SHEPTUS, MEXaHUYeCKasi paboTa, MEXaHHUECKask MOIIHOCTh; MPU OMHUCAHWUU MPABHIBLHO TPAKTOBATh



(bu3nyecKnuit CMBICI UCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUEHUS U €IMHUIIBI, HAXOIUTh (DOPMYIIbI, CBA3BIBAONINE JaHHYIO0 (PU3UYECKYIO BETUUYHUHY C JPYTUMHU
BEJIMYUHAMU;

OIMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ W TEIJIOBBIC SBICHHS, MCIONb3YS (U3NYECKUE BEIMYMHBI: JABJICHUE ra3a, TeMIepaTypa, CpemaHss
KHUHETUYECKasi SHEPrus XaOTHUUECKOTO IBUKEHHS MOJIEKYJN, CpEAHEKBaApaTU4YHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSs dHEprus, padbora
ra3a, Ko3pQUIUEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUrATells; MPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3UYECKUN CMBICI HMCIIOJIBb3YyEMbIX BEJIWYHH, MX
0003HAYECHHS U eIUHHIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMH BEITUYMHAM;

OINMCHIBATh HW3YUCHHBIC JIIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJCKTPUYECKHUE SBICHHUA (IIPOLECCHI), HUCIONb3YysA (DU3MUYECKHEe BETUYMUHBL:
ANEKTPUYECKUH 3apsii, SJIEKTPUUECKOE T0JIe, HANPsHKEHHOCTD OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MPY OMHCAHUU NPABUIHLHO TPAKTOBATh (PU3NYECKUIT
CMBIC HCHOJb3YEMbIX BEIMYMH, UX OOO3HAUYEHUS U EIUHUIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE [AHHYIO (U3MYECKYI0 BEIHMYHUHY C APYTUMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3MUECKUE MPOIIECCHI M SBJICHUS, UCIOIb3Ys (U3MUSCKUE 3aKOHBI U MPUHIMIBL 3aKOH BceMupHOro TsroreHus, |, Il u 11l 3axons
HeroToHa, 3aK0OH COXpaHEHUs] MEXAaHUYECKOW SHEPIHH, 3aKOH COXPAHEHUS UMIYJbCa, IPUHIUI CYNEPIO3ULIMHA CUJI, IIPUHLIUAI PABHOIPABUS MHEPLHAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPUIO0 CTPOEHUS BEILIECTBA, FA30BbI€ 3aKOHBI, CBA3b CPEIHEH KMHETUUECKONW SHEPTUHU TEIUIOBOTO JIBHXKCHUS
MOJIEKYJI ¢ a0COJIIOTHOM TemIiepaTypoi, NepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXPaHEHUS JIEKTPUYECKOro 3apsna, 3akoH KyroHa, mpu 3TOM pazianyarh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHMIIBI, 00IaCTH) TIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIMUIIBI JIEHCTBUS MAIIUH, TPUOOPOB M TEXHHUYECKHUX YCTPOWCTB; pa3iuyaTh YCIOBUA HUX 0€30MaCHOTO HCIOJIb30BAaHUSA B
MMOBCEIHEBHOM KU3HU;

BBITNIOJHATH AKCIIEPUMEHTHI IO MCCIEI0BAaHUI0 (PU3NYECKUX SIBJICHUN U MPOILIECCOB C MCIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX M3MEpPEHUH, IPU 3TOM
¢dbopMynupoBaTh npobieMy/3aady M TUNOTE3y Y4eOHOIro SKCIIEpUMEHTa, COOMpPATh YCTAHOBKY W3 MIPEJIOKEHHOrO OO0OpYyIOBAaHMS, MPOBOJUTH ONBIT U
(GbopMynHUpOBaTh BHIBOJIBI;

OCYILIECTBIATH MpsIMble U KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BEITUYHMH, MPU ATOM BBIOMPATh ONTHUMAIBHBIM CIOCOO M3MEPEHHUs W HCIOIh30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEJIWYMHAMHM C HCIOJNb30BAHUEM MPSMBIX HW3MEpPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCcUpOBaTh PE3yNbTAThI MOJIYYEHHOMN 3aBUCUMOCTH (PU3MUECKUX BEIIMYUH B BUJIE TAOIUI] ¥ TPaHKOB, IENaTh BEIBOJIBI 110 pe3yIbTaTaM UCCIIEI0BAHUS;

coOmoaTh MpaBuia O€30MacHOro TpyAa NpHU IMPOBEACHUU MCCIEOBAaHUH B paMKax Y4eOHOro SKCIEpUMEHTa, y4eOHO-HCCIeI0BaTeIbCKOW U
MIPOEKTHOM JIeATEIbHOCTH C UCTIOIb30BAHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOrO 00OPYAOBaHUS;

pelath pacuéTHbIE 33aJ1a4M C BHO 3aJaHHOW (pU3HUeCKOi MOJIeNbIo, UCTIONb3Yys (PU3NUECKUe 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHajn3a yCIOBHS 3a7aun
BbIOMpaTh (U3UYECKYI0 MOJIENb, BBIIEIATh (U3NYECKUE BETUMYMHBI U (OPMYIIbI, HEOOXOAMMBIE A €€ pelleHus, MPOBOAUTH PAacyEThl U OLIEHUBATH
PeaIbHOCTh MOJIYYEHHOTO 3HAUeHUS! (PU3HMUECKON BETUYHMHBI;

pelars KauyecTBEHHBbIE 3a/Jayd: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUMBYIO LENOUYKY PpACCY)KIEHUH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHMUS;

UCIOJIb30BaTh MpPHU pEIIeHWH Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMALMOHHBIE TEXHOJOTMM JUIS MOUCKA, CTPYKTYpUPOBaHUS, MHTEpPIpETalud H
mpencTaBicHusl y4eOHON M HAYYHO-TIOMYJSIPHOW HWH(OpPMAIMH, IMOJMYYCHHON U3 pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU AHAIM3UPOBATH MOTYy4aeMYIO
nH(pOpMaIINIO;



MPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHMSA MO (U3MKE B TOBCEIHEBHOW >KM3HU Ui obOecreueHHs OE30MacHOCTH NMpH OOpalleHWu ¢ mpudopamu H
TEXHUYECKUMHU YCTPOMCTBAMU, AJII COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEIACHHS B OKPYKaIOILeH Cpee;

paboTaTh B IpylNIe C BBINOJHEHUEM DPA3IMYHBIX COLMAJBHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIBI, PAMOHAIBLHO PACHpPENEIsITh O0S3aHHOCTH U
IUTAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJIeKBAaTHO OLIEHUBATh BKJIAJ Ka)XJIOTO M3 yYaCTHUKOB T'PYIMIIBI B PELICHHUE paccMaTpUBAaEMOU
poOIEMBI.

K konny o6ydenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUAIOIIUXCSI YMEHHI:

J€MOHCTPUPOBATh Ha MPUMEpax poiib U MeCTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAyYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B MPAKTUICCKON JCSITEILHOCTH JFOACH, IIEIIOCTHOCTh U €IMHCTBO (PH3UUECKON KAPTHHBI MHUPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS HM3YyYCHHBIX (U3UYECKUX MOJENCH: TOUYCUHBIN SJIEKTPUYECKUN 3apsl, Jyd CBETa, TOYCUHBIH HCTOYHUK CBETA,
s/IepHast MOJIeNb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO Si/ipa MpU pelieHu PU3NIeCcKrX 3a1ay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (Tpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH U KBAHTOBON (DU3UKU: AJIEKTpUYECKas
MIPOBOJIMMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHA TOKA, B3aMMOACWCTBHE MAarHMWTOB, JJICKTPOMArHUTHAs HWHIYKLUWs, JEHCTBHE
MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M ABIDKYIIMICS 3apsl, DJIEKTPOMArHUTHBIE KOJICOAHWS W BOJHBI, MPSMOJMHEHHOE pacIpOCTpaHEHHE CBETa,
OTpakeHue, MpeIoMIICHHE, WHTephepeHIns, TMPPaKIU U TOJIApU3aIMsa CBETa, TUCIEPCHsl cBeTa, GoTodnekTpudeckuil addekT (poroaddekr), cBeToBoE
JaBJIeHHEe, BOSHUKHOBEHHUE JIMHENYATOr0 CIIeKTpa aToMa BOJIOPOa, ECTECTBEHHAsI U UCKYCCTBEHHAs paAHOAKTUBHOCTH;

OINMCHIBaTh M3YYCHHBIC CBOWCTBA BEUIECTBA (DJIEKTPUYECKHE, MArHUTHBIC, ONTHUYECKHE, DIIEKTPHUUYECKYI0 MPOBOIMMOCTHh PA3JIMYHBIX Cpea) |
AJIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), HUCMONB3ysd (U3WYECKHE BEJIMYMHBI JIIEKTPHUYSCKUH 3apsi, CWIa TOKa, OJJIEKTPHUECKOE HaNpsHKEHHE,
ANEKTPUYECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIIMAIOB, SJIEKTPOABIDKYIIAS CHia, paboTa Toka, MHAYKIIMS MarHUTHOTO MOJsl, cuiia AMiepa, cuna JlopeHiia,
WHIYKTUBHOCTh KaTYyIIKH, SHEPTHS dJIEKTPHUECKOr0 U MarHUTHOTO TMOJEH, MEePUO U 4acToTa KoilebaHuil B KojaebaTeIbHOM KOHTYpE, 3apsal U cujla TOKa B
mporecce TapMOHHUYECKUX AIIEKTPOMArHUTHBIX KOJIOAHWH, (OKYCHOE pacCTOSIHME W ONTHYECKas CWila JIMH3BI, NPH ONMHMCAHWUHM IMPABHIBHO TPAKTOBATH
(bU3NYIECKN CMBICI UCTIOIh3yEMBIX BEJIMYHMH, X 0003HAUCHHS U €AMHUIIBI, YKa3bIBAaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETMUUHY C IPYTHMHA
BEJIMYMHAMU;

OIMHCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHHS U MPOIECCHI, UCIONB3Ys (U3MUECKUE BEIUYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETa, YHEPTHUSI U UMIYJIbC POTOHA, IEPUO] TTOTypacmaia, JHEPT sl CBSI3U aTOMHBIX sIJIep, TP OMMCAHUH MPABUIBHO TPAKTOBATH (PH3MUECKUN CMBICT
WCTIOJB3yEeMBIX BEIMYMH, MX O0003HAUCHWs M CIWHHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOININE MAHHYI (U3WYECKYIO BEIMYUHY C IPYTHMMH BEITHMYMHAMH,
BBIUUCIIATH 3HAUCHNE (PU3MUECKON BEIMIHHEI,

aHAJTM3UPOBaTh (PU3UUECKUE MPOIECChl M SIBICHUS, HCIONB3Yys (U3MYECKHE 3aKOHbI M MNPUHIMIBL 3aKOH OMa, 3aKOHBI IOCIIEIOBATEIbHOTO U
MapajuIebHOTO COEMHEHHUs IPOBOJIHUKOB, 3aKoH J[xoyns—JIeHIa, 3aKoH 3IeKTPOMAarHUTHONW MHIYKIIUHU, 3aKOH MPSMOIUHEHHOTO pacpoCcTpaHeHHsI CBETa,
3aKOHBI OTPaKEHHS CBETAa, 3aKOHBI INPEIOMJIICHHS CBETa, ypaBHeHHE ODWHIITEHHa Ui (poTodddexTa, 3aKOH COXpAaHEHHS SHEPTUH, 3aKOH COXpaHCHHUS
MMITYJIbCa, 3aKOH COXPAaHEHHS AJIEKTPHUYECKOTO 3aps/ia, 3aKOH COXPAHEHHUSI MacCOBOTO YHMCIIA, IMTOCTYNAThl bopa, 3aKOH paJMoaKTHBHOTO pactajia, IMpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEIETISATH HAPaBIEHUE BEKTOPA HHIYKIIMU MAarHUTHOTO TOJISI IPOBOJHHUKA C TOKOM, CHJIbI AMTiepa u cuiibl JlopeHta;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;



BBITIOJHATH AKCIIEPUMEHTHI TI0 MCCIEI0BAHUIO (PU3NYECKUX SIBICHHM M MPOIIECCOB C HCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHUU: NMPH ITOM
dbopMynupoBaTh TpodieMy/3aaady W TUIMOTE3y YYeOHOTO SKCIIEPUMEHTa, COOMpPATh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOpYIOBaHUS, MPOBOIAUTH OMBIT U
(hOopMyIIMpPOBaTh BEIBOJIBI;

OCYILECTBIIATh MpPsIMblE U KOCBEHHBbIE M3MEpPEHUs (PU3UUECKUX BEJIIMYHMH, NPU STOM BBIOMPATH ONTUMANIBHBINA CHOCOO M3MEpPEHHs] M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEepeHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MYECKMX BEIUYMH C HUCIOJIBb30BAaHUEM NPSMBIX HM3MEPEHHU: TMPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCHpPOBATH
Pe3ybTaTh MOTYYSCHHOH 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOJIUIl U TPapHKOB, AETaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIICT0BAHMS;

coOmoaaThk mnpaBuiaa 0Oe30macHOro Tpyla MNpU MPOBEIECHUU HCCIEAOBAHMNM B paMKax y4eOHOro HKCIEPUMEHTa, y4eOHO-HCCIeNOBATEIbCKOU U
MIPOEKTHOM J1eATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMS;

pemarh pacu€THBIE 3a/1a4H C SIBHO 33JJaHHON (PM3HUECKON MOJICNBIO, UCTIONB3Ys (PU3NYECKHE 3aKOHBI M IIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4i
BBIOMpPATh (U3NYECKYI0 MOJEINb, BBIICIATH (U3UYECKHE BEIMYUHBI U (OPMYIBI, HEOOXOAMMBIE ISl €€ pelieHHs, MPOBOAUTH PACUYEThl W OLICHUBAThH
PEAIbHOCTH MOTYYEHHOT'O 3HaYSHUS (PU3NYECKON BETTMUHHBI;

pelaTth KaueCTBEHHBIC 3a/layd: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO IIEMOYKY pACCYKIEHUH C OMNOpOod Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHHS;

WCTOJIBb30BaTh TPU PEIICHUH YYEOHBIX 3a]ad COBPEMEHHBIC MH(POPMALMOHHBIC TEXHOJIOTHH JUIA MOWUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETANU H
npejacTaBieHuss y4eOHON M Hay4YHO-TIOMYJSIPHOM HH(OpPMAIMH, MOJTYYEHHONH U3 pa3jMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH IOJIy4aeMYIO
nHpopMaIuo;

OOBSICHATH MPUHIUTIBI ISHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS WX OE30MACHOTO MCIIOIB30BAaHUS B TIOBCE/IHEBHOM
KHU3HH,

MPUBOANUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI];

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMUS O (U3MKE B IOBCEJAHEBHOM JKM3HMU MJIs oOecriedeHHs: Oe30MacHOCTH NpH OOpallleHuu ¢ NpudopamMu M
TEXHUYECKHMHU YCTPONCTBAMHU, JUISI COXPAHEHHUS 3I0POBBS M COOIOIEHHS] HOPM 3KOJOTHUYECKOTO TIOBEJICHUS B OKpYIKaIOIIeH cpee;

paboTaTh B IpyIIe C BHIIOJIHEHUEM pa3IUYHBIX COLMAIBHBIX POJIEH, IJIaHUPOBAaTh padOTy TPYMIbI, PALMOHAIBHO PACHPENENATh O00S3aHHOCTH U
IUTAHUPOBATh JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYaLUsAX, aJ€KBATHO OIIEHMBATh BKIJIAJ KaKIOrO M3 YYaCTHMKOB TPYIIIBl B pEIIEHUE paccMaTpHUBaeMoOn

MPOOJIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
Ne ni/m HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI Komrieerso uacon
Bcero KoHTpoJibHbIe IIpakTHyeckue
padoThl padoThI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
11 ‘ PuU3KKa U METOJbI HAYYHOI'O IIO3HAHUS 2 ‘
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka S)
2.2 JlnHamuka 7 1
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1
Htoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 1 1
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1
3.3 ArperartHbie cocTosiHHs BenecTBa. Da3oBbie nmepexoapl 5
Uroro no pazneny 24
4.1 DneKTpocTaTHKa 10 1
4.2 [TocTOsIHHBIN 3JIEKTpUYECKHM TOK. TOKH B pa3JIMYHBIX Cpelax 12 1
Uroro no pazneny 22
PesepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N Kosun4yecTBo 4acoB JJIeKTPOHHbIE
; Tema ypoka uudposBbie
n/n Konrpoasusie IIpakruueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypen

1 ®dusnka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUS 1 bubnmoreka [JOK
OKpYKaroIlero Mupa https://m.edsoo.ru/ff0c32e2

9 Ponb 1 MecTo pu3uKu B GOPMUPOBAHNN COBPEMEHHOM HAYYHOM 1 bubnnoreka [JOK
KapTUHBI MUPA, B IPAKTUYECKOU JIEATEIBHOCTH JIFOIEH https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe nBukeHue. OTHOCUTETFHOCTh MEXaHUUYECKOTO 1 bubnnoreka [JOK
neuxeHus. [lepemenienue, CKOpocTh, yCKOpPEHHE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE NPAMONIMHEWHOE IBUYKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOTIMHEUHOE ABM)KEHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue CBOOOIHOTO TaeHUs 1 ngg;ﬁf;igﬁ}; 0c39ce

2 KpuBonuneiinoe aBuxkeHue. J[BrmkeHrne MaTepuaibHOM TOUKH 1 bubmuorexa [JOK
10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

3 [Ipuniun otHocuTenbHOCTH ['anunes. MHepuanbHble CUCTEMBI 1 bubnuotexa [JOK
orcyeta. llepBbiii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [Ipunnun cyneprno3uniuu cui. Bropon 1 bubnmoreka [JOK
3akOoH HproTOHA 1J1s1 MaTepraibHOW TOYKH https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HproTOHA 117151 MaTEpHAIIBHBIX TOYEK 1 Egg?ﬁ;ﬁﬁ)gﬁ}; 0c3be8

11 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas 1 bubnmnoreka [JOK
KOCMHYECKAsi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 EESSE;T:;Z&OU/I; 0c3e18

13 Cuna tpenus. Koapounuent tperus. Cumna conpoTHBICHUS 1 bubnuoreka [IOK
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IMpU ABUKCHUU TCJIA B JKUAKOCTU UJIU Ira3c

https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK

14 KontponbHas padora
P P https://m.edsoo.ru/ff0c41a6
Nmritynibc MaTepHaIbHON TOYKH, CUCTEMbI MaTepHUaIbHBIX
15 To4ek. IMIynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCa bubmorexa HOK
' 4 i P yABea. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBUKEHUE
Pa6oTa u MmoutHOCTh crutbl. KuHeTnueckas sHeprust
16 MaTepHalibHOI Touku. Teopema 00 H3MEHECHUH KHHETHYECKON bubmorexa [JOK
P $ 1E0P https://m.edsoo.ru/ff0c4502
SHEPIUHu
[MotenuuaneHas sueprus. [loTeHnnanpHas sHepTrUs ynpyro
17 nehopMUPOBaHHOW MPYKUHBL. [loTeHIIMaNbHAS SHEPTUS Tela bubmorexa LHOK
PMHP Py ’ P https://m.edsoo.ru/ffOc461a
BOJIM3H ITOBEPXHOCTH 3E€MITH
[ToTeHIMaNBHBIC U HEMOTEHITUAIBHBIE CHITBL. CBSI3b PabOTHI
. bubnuorexa [JOK
18 HETIOTCHIIUATBHBIX CHJI C U3MCHEHUEM MEXaHUYCCKOW SHEPTUN
B https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPTUU
JlaGopaTtopHast pabora «HccienoBanue CBs3M pabOThI CUIIBI C
19 M3MEHEHUEM MEXaHUYECKOM YHEPTUH Tejla Ha IpUMepe
pacTsDKEHHUS PE3UHOBOTO JKI'yTay
20 KonTtponbHas padora no teme «Kunematuka. JluHamuka. bubnuoreka [IOK
3aKOHBI COXPAaHEHUsSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bu6mmoreka [IOK
Bpoynosckoe nuxkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
29 XapakTep ABWKEHUS U B3aUMOJICHCTBHS YaCTHI BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TEI
93 Macca monekyn. KonnyectBo BemiectBa. [locTosiHHas
ABoraapo
24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [lkana
temneparyp Llenbcus
bu6mmoreka [IOK
25 Wneansusiii raz 8 MKT. OcHoBHOE ypaBHeHe MKT
P https://m.edsoo.ru/ff0c4fde
26 AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeld KHHETHIECKOM bubmuorexa [JOK
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DHEPIUM JBUKECHUS MOJIEKYI. Y paBHeHUE MeHaeneesa-
Kianeiipona

https://m.edsoo.ru/ffOc511e

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
28 JlaboparopHas pabota «lccienoBanue 3aBUCIMOCTH MEXKTY
napaMeTpaMH COCTOSIHUS Pa3pesKEHHOr0 raza»
bubmuoreka [JOK
29 K 0
OHTpOIRHa pabota https://m.edsoo.ru/ff0c570e
BnyTpeHHss sHeprus TEpMOJIMHAMUYECKOW CUCTEMBI U
30 crnocoOsbI e€ n3mMeneHus. KonmuecTBo TeroTsl 1 pabora bubmmorexa [JOK
' P ' https://m.edso0.ru/ff0c5952
BuyTpeHHss sHEprusi 0THOATOMHOTO UJICAIBHOTO Ta3a
bu6mmorexa [IOK
31 B
FARL TeToTIepenath https://m.edsoo.ru/ff0c5c36
39 VYV ienpHas TEIIIOEMKOCTH BelllecTBa. KOIMYeCTBO TEIIIOTHI ITPU bubnnoreka [JOK
Teronepenaye. AnuadaTHBIN TIpolece https://m.edsoo.ru/ff0c5c36
33 [TepBsIii 3aKOH TEPMOAMHAMUKY U €TI0 TPUMEHEHHE K bubnnoreka [JOK
U30Iporeccam https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporieccoB B npupojae. Bropoit 3akon bubnnorexka [JOK
34
TEPMOJUHAMUKHU https://m.edsoo.ru/ff0c6230
bu6mmorexa [IOK
35 II i KII i
punIn nericteus U KITJ[ TerioBoi MammHel httos://m.edsoo.ru/f0c600a
36 Huxn Kapuo u ero KI1/]
37 DKosoruyeckre npoodaeMbl TEIIOHEPTeTHKU
O6o06maromuii ypok «MonekynsapHas pusnuka. OCHOBBI bubnuotexa [JOK
38
TEPMOJUHAMHUKHI https://m.edso0.ru/ff0c6938
Kontponbnas padota nmo teme «MonekymnsapHas Gpu3muka. bubnmnoreka [JOK
39
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
b K
40 [TapoobpazoBanue u koHaeHcanus. Vicnapenue u KuneHue hgfsj?;l;f;zgﬁ IFF0C63b6
41 AOComI0THAs M OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. bubnmnoreka [JOK
Hacpiennsiit nap https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucramnmueckue u amopQHble Tena. bubnuoreka [IOK
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AHN30TpONUs CBOMCTB KPUCTAIIOB. JKUJIKHE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepUalIbl

https://m.edsoo.ru/ff0c65f0

[InaBiieHne u KpucTaUIN3anys. Y AeiIbHas TEIUIOTA MIJIaBJICHHUS. bubmnorexa LIOK
43
CyOnumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHe TEII0BOro HanaHca httos://m.edsoo.ru/ff0c6820
45 DJIeKTpuU3anus Tell. DIEKTPUUECKUu 3apsia. JBa Buma bubnnoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHMKY, AUDIIEKTPUKHU U TIOTYIIPOBOAHUKH. 3aKOH bubnuorexa [JOK
COXpaHEHUS JIEKTPUUYECKOTO0 3apsia https://m.edsoo.ru/ff0c6bcc
47 B3aumoneuctue 3apsanoB. 3akod Kynona. Touednbn bubnnoreka [JOK
AIEKTPUYECKUH 3apsi T https://m.edsoo.ru/ff0c6ced
48 Hanpsox€nnocts anekrpuyeckoro noiist. [punnun bubnuorexa [JOK
CYNEPIIO3UINH JIEKTPUUECKUX TToJIeH. JIMHNK HanpsSKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun anexrpocrarnueckoro nois. [lorennuan. Paznocts bubnnorexa [HOK
IOTEHIIAAJIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOgHMKY U THUANEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE. bubnuoreka [IOK
JvanekTpudeckass TpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018
. bubmuorexa [JOK
>1 mektpochkocts. Korzercatop https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD MIIOCKOTO KOHJEHCATOpa. DHEPrus bubnmnoreka [JOK
3apsKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepeHne dIeKTpOEMKOCTH
KOHJeHcaropa"
[IpyHIMN 1EeHCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
54 KOIMMMPOBAJIBHOTO ammapara, CTpyuHOro mpuHTepa.
DneKTpocTaTHuecKas 3amuTa. 3a3eMJIeHHe FIeKTPonpuOopoB
DNEKTPUYECKUH TOK, YCIIOBHUS €r0 CYLIECTBOBAHHUS.
55 [Toctosinnbiii Tok. Cuna Toka. Hanpsixenue. ConpoTuBieHUE.
3akon Oma 1 yyacTka Lenu
56 [TocnenosarensHoOE, NapaieNabHOE, CMEUIAHHOE COCTUHEHUE bubnmoreka [JOK
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npoBoHUKOB. JlaboparopHas paboTa «/3ydeHne cMenaHHOro
COEJIMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIKoyis- 1 bubmuorexa [JOK
Jlenma https://m.edsoo.ru/ffOc7838
3akon OMa aJ1s MOJTHOM (3aMKHYTOM) AJIEKTPUYECKOM IIETH.

58 Kopotkoe 3ambikanue. JlabopaTopHas padora «3mepenue 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c7ae0
O/1C uctoyHuka ToKa 1 €ro BHyTPEHHETO COMPOTUBICHUS
DNeKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTb

59 COTIPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI. 1
CBepXnpoBOAUMOCTb

60 DneKTpUuecKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX 1
My4KOB
[TonynpoBoaHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoAUMOCTh. CBOKCTBa p—N-niepexona. 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI

62 DNEKTPUYECKUH TOK B pacTBOPAx M pacIulaBax 3JIEKTPOIUTOB. 1 bubnnoreka [JOK
DNEKTPOIUTHYECKAs JUCCOUALUSA. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba

63 DneKTpUYecKUH TOK B razax. CaMOCTOSTENbHBIU U 1 bubnnoreka [JOK
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae

64 DnexkTpudeckre NpudOpbl U yCTPOICTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TexHuKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc

N bubmuorexa [JOK

65 O06006mamui ypok «IeKTPoInHAMUKA» 1 httos://m.edsoo.ru/ff0c88be

66 KonTtponbHas padora o Teme «nektpocratuka. [locTossHHbII 1 bubnnoreka [JOK
JJIEKTPUYECKUN TOK. TOKH B Pa3iIM4HBIX CpeLax» https://m.edsoo.ru/ffOc8a8a

67 Pesepsuslit ypok. KonTponbHas pabora o teme 1 bubnnoreka [JOK
"OnexkTpoguHamMuka" https://m.edsoo.ru/ff0c8c56

. . bubmuotexa [JOK
68 PesepBHEIi ypok. O6o0marommii ypok mo remam 10 kinacca 1 https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

Ne ni/n HaumeHoBaHue pa3/iesioB U TeM IPOrpaMMBbl

KoauuecTBo yacoB

Bcero KonTpoJbHbie IpakTuyeckue
padoThbl padoThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarnuTHOe 1noJje. DIeKTPOMarHuTHAs HHTYKIIHS 11 1 3
Hroro no pazueny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHU4YeCKHUEe U AJICKTPOMAarHUTHBIE KOJeOaHms 9 1
2.2 MexaHU4YeCKHUE U AJIEKTPOMArHUTHBIE BOJIHBI 5 1
2.3 OnTuka 10 1 3
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcHOBBI CIELIMATILHOM TEOPUU OTHOCUTEIBLHOCTU 4
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTHKU 6
4.2 CrpoeHne aToma 4
4.3 ATOMHOE SApO 5 2
Hroro no pasneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
5.1 ‘ DeMeHThl aCTPOHOMUU U acTPOPU3UKU 7 1
Hroro no pazgeny 7
Pa3nen 6. OGOBIIAIOIIEE TIOBTOPEHUE
6.1 ‘ Oo6o0m1aromee MOBTOPEHNE 4
Hroro no pazngeny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7




HOYPOYHOE IIVTAHUPOBAHHUE 11 KJIACC

e KoanuecTBo 4acoB DJIeKTPOHHbIE
. Tema ypoka uudposbie
n/n
Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 0Gpa3oBaTETLHbIC
padoThI padoThI pecypesI
1 ITocTossHHBIE MAarHUTHI U UX B3aUMOJIecTBHE. MarHuTHOE IOJIE. 1 bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUIMH. JIMHUM MAarHUTHON MHIYKLIIUA https://m.edsoo.ru/ff0c9778
5 MaruauTtHoe 1nosje NpoBoJHUKA ¢ TOKOM. OnbIT Ipcresa. 1 bubnuoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas paboTa «/3ydueHre MarHUTHOTO MOJIs KaTYIIKU C bubnuorexa [JOK
3 1 1 _
TOKOM) https://m.edsoo.ru/ff0c98fe
elCTBHE MarHUTHOTO TOJISI HA MPOBOAHKK ¢ TokoM. Cuia Amnepa.
4 ﬁa(ﬁo aropHag padbora «I/ICCJ'IG,I[O]I:EIHI/I: JIEWCTBUS [HOCTOSHHOIO b 1 1 bubmorexa [IOK
paTopHazi p https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
5 JleiicTBre MarHUTHOTO TIOJISL HA IBIXKYIIYIOCS 3apsDKEHHYIO YaCTHUILY. 1 bubnuorexa [JOK
Cuna Jlopenua. Pabota cuisl Jlopenua https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHas HHAYKIus. [I0Tok BeKTOopa MarHUTHOM
6 uaaykuuu. JJ1C uaayKnuy. 3aKOH NIeKTPOMArHUTHOW UHAYKIIUN 1
®dapanes
7 JlabopaTtopHas pabota «MccienoBanue siBICHUS JIEKTPOMAarHUTHOMN 1 1 bubnmnoreka [JOK
WHIYKIUW» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTS. SBRenue camounaykuuu. IC camonn 17078
8 3H§ yfns[ MAarHUTHOTO TIOJISI KaT I’E[I/}II cHTOKOMI[SHGKT OM;?“]IP;ETHOG 1 bubmorexa LIOK
p ym ' p https://m.edsoo.ru/ff0ca600
noJie
TexHu4eckue ycTpoicTBa U UX MPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
9 AJIEKTPOMATrHHTHI, JICKTPOIBUTATENH, YCKOPUTEH dJIEMEHTAPHBIX 1
YaCTHUIl, THAYKIIMOHHAS M1€Yb
10 O6o0maromuii ypok «MarautHoe moje. IJIeKTpOMarHuTHast 1 bubmuorexa [JOK
WHIYKIUS https://m.edsoo.ru/ff0cab82
11 KonTtponbHas padora no Teme «MaruuTHoe mosie. 1 1 bubnnorexka [JOK
DJIEKTpOMAarHuTHas: UHTYKIIHS) https://m.edsoo.ru/ff0cad58
12 CBoOoaHbIe MeXaHWYeCKHEe KosieOanus. ["apMoHnYecKkre KoaeOaHusl. 1 bubnmnorexa [JOK
YpaBHeHHe rapMoHnYeckux kojebanuii. [IpeBpaiienue sneprun https://m.edsoo.ru/ffOcaf06
13 JlaboparopHas pabota «lccrnenoBanne 3aBUCHMOCTH TIEpHO/Ia 1 1

MaJIbIX KOJieOaHUM Ipy3a Ha HUTHU OT JJIMHBI HUTH U MaccChl Ipy3a»
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https://m.edsoo.ru/ff0c9ac0
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Kone6arensHbd KOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJICOaHUs

14 B UJICAILHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHUS MEX bubmorexa LIOK
A ype. y https://m.edsoo.ru/ff0ch820
MEXaHHUUYECKUMU U DJIEKTPOMATHUTHBIMU KOJICOAHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMSI SHEPTUU B U/1€aJIbHOM bubnuoreka [IOK
K0J1Ie0aTEeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux koneOaHusX. BoiHyxaeHHbIe
16 nganqecxne Kone62}1]1){(1/1;1 HIfesoHch Boinyx emﬁi{s bubmmorexa LIOK
' - DPIHYIHKA https://m.eds00.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KojeOaHus
[lepemenHbId TOK. CHHYCOHM1aJIbHBIM IEPEMEHHBIM TOK. MOITHOCTH
17 ne peMeHHoro TOKa AM}I'IIJ'II/ITH,I[HOS u z[eI/II“Z:TB niee 3Ha‘IeHI/IH; CHJIBI bubmnorexa LIOK
p ' Y yio https://m.edsoo.ru/ff0chd34
TOKA ¥ HAMPSKCHHS
18 Tpancdopmarop. [IponsBoacTso, nepegaya u norpedieHne
ANEKTPUUYECKON SHEPTUU
19 YCTpONCTBO U MPAKTHUECKOE MPUMEHEHUE DIIEKTPHUUECKOTr0 3BOHKA, bubnnorexa [HOK
reHeparopa NepeMEeHHOr0 TOKa, JJMHHUM JIEKTponepeaayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTUYECKHE PUCKU IIPU TPOU3BOJCTBE DJIEKTPOIHEPTUU.
KynbTypa ncrnosib30BaHus 371€KTPOIHEPTHH B TOBCEAHEBHOW KU3HU
Mexanunueckre BOJIHBI, YCIOBUS pacnpocTpanenus. [lepuo.
21 CKOpOCTB PacIpoOCT aHgHI/ISI u I[JfHHa I;OHHI;I ITomne quI-:I)IeHI/I bubmiorexa HOK
p pactpoctp ’ p https://m.edsoo.ru/ffOcca54
MPOJIOTBHBIE BOJHBI
29 3Byk. CxopocTb 3Byka. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp bubnmnoreka [JOK
3BYyKa https://m.edsoo.ru/ffOcccOc
23 DNEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U cKopocTh. [lIkana bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PaTUOCBSI3U U TEICBUACHUS. Pa3BUTHE CPEIICTB CBS3H.
Pagnonmoxamnus
bubmuorexa [JOK
2 K K
5 oHTposbHas paboTa «KomebaHus v BOTHBD) https://m.edsoo.ru/f0cce8
26 [IpssMonmHEHHOE pacIpOCTPaHEHHE CBETa B OJTHOPOIHOM Cpeie. bubnmnoreka [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OTtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue bubmuorexa [JOK
1300paXeHUH B IJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceera. [loaHOE BHYTpeHHEee oTpaxkeHue. [IpenenbHbIn bubnmnorexa [JOK
YTOJ1 IIOJIHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopatopHas pabota «/3mepenue moxkazaTesns MpeoOMICHHS bubmuoreka [IOK

CTCKJIa»

https://m.edsoo.ru/ffOcd67a
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JIunzsl. [Toctpoenue n3obpakeHuii B aun3ze. @opMyiia TOHKOM

bu6mmoreka [IOK

30 JIUH3bL. Y BEIUYECHHE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHas pabota «lccnenoBanue CBOMCTB M300paKeHUM B
JMH3aX»
32 Hucniepcust cBera. CoXXHbIH cocTaB 6enoro cera. L[Ber.
JlabopaTopHas pabora «HaOmroaeHue 1ucnepcun CBeTay
33 Hurtepdepennus ceera. Judpakums ceeta. Judpakimonnas bubnnoreka HOK
peléTka https://m.edsoo.ru/ff0ced22
34 [TonepednocTs cBeTOBBIX BOJIH. [lonspusanus ceera BH6J_IHOTeKa HOK
https.//m.edsoo.ru/ff0cf02e
35 OnTuueckre npudOPHI U YCTPOICTBA U YCIIOBUS UX 0€30MaCHOTO
MIpUMEHEHUS
36 KonTponpHas padora «Onruka.» Egggﬁ%?:;;grou}?fo(: 670
37 I'panu1ibl IPUMEHUMOCTH KIIaCCUYECKOU MexaHUKHU. [TocTymarsl bubnuorexa [IOK
CIIELIMAJIbHOW TEOPUU OTHOCUTEIbHOCTH https://m.edso0.ru/ff0cf862
38 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U bubnuorexa [JOK
COKpAILICHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
39 DHeprus U UMIYJIbC PEISITUBUCTCKON YacTHIIbl. CBSA3b MaccChl C bubnuoreka [IOK
SHEPrUueu ¥ UMITYJIbCOM. DHEPTrUsl TOKOs https://m.edsoo.ru/ffOcfc68
40 ®oronsl. opmyina [Inanka. DHeprus u UMIyIbC GOTOHA Eggsj:llpllr%féfs%groulllffwem
41 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. CTonerona Egggﬁﬁ]ﬁ;&gﬁ}?ﬂ)cﬁc 4
42 3akonsl Gororddexra. YpaBHeHue JunmrerHa st porodrpdexra. bubnuotexa [JOK
«Kpacnas rpanuna» gortosdpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. OnbiTe [1. H. JIeGeneBa. Xumuueckoe JeUCTBHE bubnmoreka [JOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 TexHUUeCcKne yCTPOMCTBA U MPAKTUUYECKOE TPUMEHEHUE:!
dboTodMEeMeHT, (OTOIATUYMK, COTHEUHAsT OaTapesi, CBETOIUO]]
45 Pemenue 3agau no reme «2J1€MEHTHI KBAHTOBOM ONITHUKK bubmorexa LIOK
https://m.eds00.ru/ff0d0302
16 Mopnens atoma Tomcona. OnbiTel Pesepdopaa o paccesiuro o- BI/I6J'.II/IOTCK3 [HOK
yactull. [[nanerapnas mozenb atoma https://m.edsoo.ru/ff0d091a
47 ITocrynater bopa bubmorexa LIOK

https://m.edsoo.ru/ff0d0afa
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48 Nznydenue u nornomeHue GOTOHOB MPU MEPEXOJIe aTOMa C OJTHOTO bubnnoreka [HOK
YPOBHS SHEPTUU Ha Apyroil. Buabl criekTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnossie cBorcTBa yactull. Bonuel ne bpounsa. KopnyckynspHo- bubnmoreka [JOK
BOJIHOBOM J1yanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3ITyUYEeHUE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTre paguoakTuBHOCTH. OnbITHI Pe3epdopna mo onpenenenuto bubnmoreka [JOK
COCTaBa pPaJIMOAKTUBHOTO U3JIYYEHUS https://m.edsoo.ru/ff0d0fd2
51 CaouictBa anbda-, 6era-, ramma-u3inydeHus. Bnusuue
PaIMOAKTUBHOCTH HA KUBbIE OPTaHU3MBbI
59 OTtkpsriTHE TPOTOHA U HEWTpoHa. M3oTombl. Anb(a-pacna. bubnmoreka [JOK
DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydenue https://m.edsoo.ru/ff0d1162
OHeprus CBA3U HYKJIOHOB B si/jpe. SnepHble peakuuu. S aepHbid’
53 peaxTop. [IpoOnembl, IepCreKTUBbI, SIKOJTOTUIECKHE aCTIEKThI BH6J_IHOTeKa HOK
y https://m.edsoo.ru/ff0d1356
SJIEPHOU PHEPTETUKU
bu6mmoreka [IOK
>4 Konrposeuas padora https://m.edsoo.ru/ff0d0e38
55 Bun 38310010 HeOa. Co3Be3Us, IPKHUE 3BE3/1bI, TUIAHETHI, UX
BuauMoe aBuxkeHue. ColnHeyHas cucreMa
56 Coi1Hue. Conneynas aktuBHOCTh. Mcrounuk sneprun ConHua u
3BE3]
3BE3/bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/bI TJITaBHOW
S7 nocJe0BaTelbHOCTH. BHyTpeHHee cTpoeHue 3B€31. CoBpeMEHHbIE
MIPEACTABICHHS O IPOUCXOKACHUH U 3BOTOIMH COJIHIIA U 3BE3]T
58 Muteunbid [Iyte — Hama [Manaktuka. [lonoxenue u 1BuxeHue
Connna B [Nanaktuke. [Nanaktuku. Y€pHbie NBIPHI B s/Ipax ralakTUK
59 Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3pbiBa.
PenukToBO€e M3nydyeHue. MerarainakTuka
60 Hepemennbie mpo0aeMbl aCTPOHOMUHU
61 KonTposabHas pabora «251eMeHThl aCTPOHOMUHU U aCTPOPUIUKI
O6o06matomuii ypok. Pons ¢hu3uku 1 acTpOHOMUU B
62 9KOHOMMYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM M STHYSCKOMN
chepax nesaTeTbHOCTH YeJIOBEeKa
63 O6o6n1a101111:1171 YPOK. I;"om, 1 MecTO (PM3UKU U aCTPOHOMUU B
COBPEMEHHOUN HAyYHOU KapTHHE MUpPA
64 Ob6o6maromuit ypok. Poib pusnueckoit Teopun B popMUPOBAHUU

MIPEICTABICHHH O (PU3NYECKON KapTHHE MUpa
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O6o6mmaromuii ypok. Mecto gusndeckold KapTUHBI MUpPa B 0011EM

65 PAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O 1
npupojie

66 PesepBHBI ypoK. MarauTHoe nojie. DIeKTpOMarHUTHAs MHTYKIIHUS 1

67 PesepsHblil ypok. Ontuka. OCHOBBI ClIEIMAIbHON TEOPUU 1
OTHOCUTEJIbHOCTH

68 Pesepnsrii ypok. KBantoBas usuka. 1eMEHTBI aCTPOHOMHH U 1 bubnnoreka HOK
acTpOPU3UKH https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

VYueonuk I'.51. Makumes, b.b. byxosues, H.H. Corckuii «®u3uka 10 kimacc: yaeOHUK 111 00111€00pa30BaTEIbHBIX YUPESKICHHHN: 0a30BBIA U MPOPUITHHBINA
ypoBHU»,M.: «IIpocsemenuer, 2010.

PeimkeBud A.I1. CoopHuk 3ama4 1o ¢usuke 1ist 8-10 kiraccoB cpeaneit mkodbl. — 12-e uzn.- M.: «IIpocsemenue», 1988

Kupssnos A.Il., KopmyrnoB C.M. Tepmoaunamuka u MonekymnsapHast pusuka. Ku. Jns yuamumxcs - M.: «I[Ipocemenue», 1977

M.U. baynos becenpl no ¢pusuxe. — M.: [Ipocsemnienue, 1964

[Tepensman S.U. 3anumarensHas ¢pusnka. M.: Hayka., 1983

Tapacos JI.B. ®usuka B npupose: Ku. s yuamuxcesd. - M.: «[Ipocsemenue», 1988

Mapk Kontyn. Mup ¢usuku. — M.: «Jlerckas nurepatypa», 1987

METOJUYECKHUE MATEPUAJIBI AJ151 YYUTEJIA

[TpumepHast mporpaMma cpeHero (IoJHOro) oomero oopa3zoBanus no Gu3MKe A MPOoPUIBLHOTO YPOBHS (MMChMO JlenapTaMenTa rocyAapCTBEHHOH IMOJIMTHKH B
obpazoBanur MuHHCTEpCTBa 00pa3oBanus u Hayku Poccuu ot 07.07.2005 Ne 03-1263)

[Tporpamma no ¢usuke st 10-11 kmaccoB 00meoOpazoBaTenbHBIX yupexkaeHui (6a30Bbiil 1 npodmibHbI ypoBHH) (aBTOpHI B.C./lanromenkos,
0O.B.KopiryHosa).

VYuebnuk I'.51. Mskumes, b.b. Byxosues, H.H. Corckuii «®u3uka 10 kmace: yueOHUK 1151 00111€00pa30BaTeNbHBIX YIPESKICHUN: 0a30BbIi U PO GHILHBINA
ypoBHU»,M.: «lIpocBemenue», 2010.

PemvkeBnu A.I1. CoopHuk 3amad o ¢pusuke s 8-10 kiaccoB cpeaneit mKombl. — 12-e u3a.- M.: «lIpocsemenne», 1988

KonTponbubie padotel no ¢usuke: 10-11 ki.: Ku. [{ns yuurens / A.E.Mapon, E.A.Mapon.- 2-e uzn.- M.: «IIpocsemenuey, 2004

JIeMOHCTpaIIMOHHBIHA YKCIIEPUMEHT 10 (pru3uke B cpenHei mkoe. Y. 1. Mexannka, MOJIeKyisipHast (pU3MKa, OCHOBBI AIeKTpoanHaMuku. [Tox pea. A.A.
IToxposckoro. U3n 3-e.- M.: «IIpocBemenue», 1978

Osenuuk D.E. u n1p. Metoauka npenogaBanust Gu3uky B cpeaHelt mkosie: Mexanuka: [locodue mis yunrens. 2-e usa.- M.: «Ilpocsemenue», 1986
KupsbsnoB A.I1., KopurynoB C.M. Tepmoaunamuka u MosiekyisipHas ¢pusuka. - M.: «lIpocsenienuey, 1977

I'mazynos A.T., Hypmunckuit .1, Ilunckuit A.A. Meroauka npenogaBanus pU3NKU B CpeHEH 1IKoie: DIEKTPOIMHAMUKa HECTAIIMOHAPHBIX SBJICHUH.
KBanToBas ¢uzuka.: I[locobue ms yuutens. 2-e uza.- M.: «IIpocBemenune», 1989

®usnka. 9-11 kiaccel: MPOEKTHAs AeATENBHOCTD ydaluxcst/ aBT.-cocT. H.A. JIsiMapeBa. - Bonrorpan: Yuurens, 2008

I'opnosa JI.A. UnTerpupoBanusie ypoku ¢usuku: 7-11 knaccsl. — M.:BAKO, 2009

Hemuenko E.A. Hectannaptasie ypoku ¢usuku. 7-11 knaccsl. - Boarorpan: Yuurtens-ACT, 2002

Ypoku ¢pu3uKU ¢ MpUMEeHEHHEM UHPOPMALMOHHBIX TeXHONOTui. 7-11 kiaccel. MeToanueckoe mocoOue ¢ 3eKTpOHHBIM npuiiokeHueM / 3.B. Anexcannposa u
ap. — M.: «['mo6ycy», 2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

®u3uka B IIKOJE. DJIEKTPOHHBIE YPOKH U TECTHI. J[BUkKEHNE U B3aUMOJEHCTBUE TeN. JIBUKEHNUE U CUITBI

dusmka B IIKoJe. DIEKTPOHHbIE YPOKH U TecThl. PaboTa. MomHocTs. DHeprus. I'paBurtanus. 3aKoH COXpaHEHUs YHEPTUH.

®u3uKa B IIKOJE. DIEKTPOHHBIE YPOKH U TECThI. MOJIEKyIIsIpHasi CTPYKTypa Matepun. BHyTpeHHsIs1 SHEpTHSL.

®u3nKa B MIKOJIE. DIEKTPOHHBIE YPOKHU U TECTBL. DJIEKTPUUECKUE M0JI1. MarHuTHbIE MOJIS.

®u3nka B HIKOJE. DIEKTPOHHBIE YPOKHU U TECTHL. DJIEKTpUUecKuil TOK. [lonydeHne n nepenada aIeKTpOIHEPIUH.

VYpoku ¢uzuku Kupunna u Medoaus . 10,11 kmace



