MHNOACHUTEJIBHAS 3AIIMCKA

Iporpamma 1o ¢usnke 6a30BOro ypoBHs Ha ypOBHE CPEJHEr0 00IIero o6pa3oBanus pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMI K Pe3yIbTaTaM OCBOCHHS
OCHOBHOH 0Opa3oBarenbHOM mporpamMel, npexncraBieHHBIX B GI'OC COO, a Ttawke ¢ ydu€toM ¢enepanbHoil padodeil IporpaMMbl BOCIHTAHUS M KO HIICIINH
npernofaBaHus yaeOHoro npexmera «Pusnka» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoit deneparnuy, peaqu3yomiuxX OCHOBHBIE 00pa30BaTeIbHBIE TPOrPAMMBI.

CozepxaHue IporpaMmbl 1o (GU3MKe HalpaBlIeHO Ha (OPMUPOBAHNE SCTECTBCHHO-HAYYHOU KapTHHBI MUpa oOydarommxcs 10—11 kimaccoB mpu oOydeHHH HX
¢m3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOro moxxona. Ilporpamma mo ¢usuke coorserctByer TpeboBanmsm GI'OC COO k nimaHMpyeMbIM
JIMYHOCTHBIM, INIPEIMETHBIM M METAIpPEeJAMETHBIM pe3ysbTaTaM OOy4eHHS, a TaKkkKe YYHTHIBACT HEOOXOAMMOCTb peaM3allMi MEXKIPCIMETHBIX CBs3ed (GU3UKH ¢
€CTECTBEHHO-HAYYHBIMH y4eOHBIMH IIpeIMeTaMH. B Hell ompenesioTcss OCHOBHBIE Ield M3ydeHHs (H3UKH Ha YPOBHE CPEIHEro o0Lero o0pa3oBaHMs, IUIAHHPYEMbIC
Ppe3yJIbTaThl OCBOCHHUS Kypca (DH3MKH: JIHYHOCTHBIE, METAIpeMETHEIE, IPeIMETHbIC (Ha 6a30BOM YpPOBHE).

ITporpamma 1o ¢pu3MKe BKIIOYACT:

®  [UIAHHMpYEMBbIE Pe3yJIbTAaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM YHCIIE IPEAMETHBIE PE3YIIbTATHI 110 I['0/1aM 00y4eHHs;

e conepxanue yuebHoro npeamera «dusmkay 1o rogam 00ydeHus.

dusnka kak Hayka 0 Haubosee OOIIMX 3aKOHAX IIPUPOJIBI, BHICTYIIAsk B KAYECTBE YUeOHOr 0 IIPEIMETa B IKOJIE, BHOCHT CYILECTBEHHBII BKJIAJ B CHCTEMY 3HaHHI
006 okpyxatomem mupe. HIkonbHbIH Kypc QU3MKH — CHCTEMOOOPAa3yIOIMHI JUIs €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, IOCKOIBKY (PU3MYECKHE 3aKOHBI JIGKAT B
OCHOBE TIPOLIECCOB U ABJICHUIT, M3ydaeMbIX XUMHUEH, Oronorueii, ¢pusnueckoii reorpadueii 1 acrpoHomueid. Mcrionp3oBanne 1 akTHBHOE MPUMEHEHNE (PU3MUECKHUX 3HAHUI
ONpEJeNIAeT XapakTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cdepe SHEpPreTMKH, TPAHCIOPTa, OCBOCHUsS KOCMOCA, IOJY4YEHHs HOBBIX MAaTEPUAJOB C 3aJaHHBIMH
CBOWCTBaMH U APYruX. M3ydeHue (M3UKH BHOCHT OCHOBHOH BKJax B ()OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yd4arolMXcs, B (POPMHUPOBAHHE yMEHMI
MIPUMEHSTh HayYHBIH METO/] II03HAHHUS IIPH BBINOJIHEHHN UMHU y4eOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca GH3HKH 11 yPOBHS CPEAHEro 0011ero 0o6pa3oBaHMs IOT0KEH Pl e, KOTOpbIe MOXHO PacCMAaTPUBATH KAaK IIPUHIMIIEI M0 HOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C Hell KypC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COAEPKUT MaTePHa U3 BCEX Pa3esoB (GH3MKH, BKIFOYAET KaK BOIPOC bI
KJIACCHYECKOH, TAK ¥ COBPEMEHHOM (DH3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUH ¢ Hell MaTepuan Kypca (U3UKH 0OBEAMHEH BOKPYr (uU3MYeCKUX Teopuil. Bexymmwm B kypce sBisercs GopMHpOBaHUE
TIPEJICTABIICHHIT O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE H MOJIE.

Hoes cymanumapusayuu. E€ peanusanys npeanoiaracT UCIoIb30BaHUE TYMaHUTAPHOTO MOTEHIINANA (PU3NYECKOH HAyKH, OCMBICICHUE CBSI3U PAa3BUTHUS (DU3HKH C
pa3BUTHEM OOIIECTBA, 2 TAKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH 1 3KOJIOT'MYECKMMHU NPOOIeMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gpusnkn npeamonaraer 3HaKOMCTBO € HIMPOKMM KPYroM TEXHHYECKUX M TEXHONOTMYECKUX IPUIIOKEHUH U3YYEHHBIX
TEOpUil U 3aKOHOB.

Hoes skonocusayuu peannsyercs IMOCPEACTBOM BBEJCHHS 3JIEMEHTOB COAEPXKAHMUs, MOCBSMIEHHBIX SKOJOTMYECKHUM IpPOOJIeMaM COBPEMEHHOCTH, KOTOpbIE
CBA3aHbI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHUA, a TaKxkKe 00CYKIAEHHs MPOOIIeM PallOHAIbHOTO MPHPOAOOIB30BAHMS H SKOIOTHYECKOil 6€30IMacHOCTH.

CTep)KHEBBIMH 3JIEMEHTaMU Kypca (M3MKH Ha YpPOBHE CpefHEro oOmiero obpa3oBaHMs SBIAIOTCS (usnueckue Teopuu ((PpopMHUpOBaHHE HPEACTaBICHHI O
CTPYKTYpPE MOCTPOCHUs (PU3UUECKOH TeOpuH, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX MPEJCTaBJICHUSAX O NMPHUPOJE, IPaHULAX IPUMEHUMOCTH
TEOPHH, [/ OMHCAHHS €CTECTBEHHO-HAYUHBIX SBJIEHUH U ITPOLIECCOB).

CHCTeMHO-IesI TeTIbHOCTHBIH MOAXO0M B Kypce (DU3MKH pean3yeTcs MPexae BCero 3a CUT OpraHM3al[ii SKCIIe PUMEHTAIBHON IesATeIbHOCTH o0ydatomuxcs. Js
6a30BOro ypoBHsl Kypca (PM3MKH — 3TO MCIOJIb30BAaHUE CHCTEMbI (POHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H 1abOPAaTOPHBIX PabOT, KOTOpHIE B MPOrpamMMe I10
(u3uke 00bEIMHEHB B OOIIMI CIUCOK YYEHHYECKUX IPAKTHYECKUX paboT. BhineseHHe B yka3aHHOM IepedHe J1abOpaTOPHBIX paboT, MPOBOAMMBIX Ul KOHTPOJA U
OLEHKH, OCYIIECTBIIACTCH YYaCTHHKaMH O0Opa30BaTENIbHOrO IIpoliecca HMCXOAs M3 OCOOCGHHOCTEll TUIAHMPOBaHMS M OCHalleHus kabuHeTa ¢usuku. Ilpn >ToM
obecreynBaeTcs OBJIaICHUEC 06y"lal0LLll/lMl/lC$l YMEHHUSMH MPOBOAUTH KOCBEHHBIC U3MEPEHUSA, UCCIICAOBAHUSA 3aBHCHUMOCTEN (bVISHqCCKHX BCJIMYUH U IIOCTAHOBKY OIBITOB I10
IPOBEPKE MPE/I0KEHHbBIX TUIIOTES.

bonbiroe BHUMaHHE yeNsIeTCsl PEICHUIO PacyETHBIX M KaueCTBEHHBIX 3aau. IIpu aToM 1715 pacyETHBIX 3a/1a4 MPUOPHTETOM SBIIIOTCA 3aa4M C SBHO 3aJaHHOH
(hu3nUecKoi MOIENBIO, TO3BOMSIONIUE IPHMEHATh H3yUEHHbIE 3aKOHBI H 3aKOHOMEPHOCTH KaK M3 OHOIO pa3jiesia Kypca, TaK U MHTErPUpYs 3HaHHA U3 Pa3HBIX Pa3JeyioB.
J11s1 KauecTBEHHBIX 3a]a4 MIPUOPHTETOM SBJIAIOTCS 3a7aHUs HA 00BACHEHHE MPOTEKaHUs QH3MUECKUX SBJICHHH M MPOIIECCOB B OKPYIXKAIONIEH JKH3HH, TpeOylolue BrIOopa
(hu3nueckoit MosieNH IS CUTYalHU IPAKTHKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootsercrBun ¢ tpedoBanusiMu GI'OC COO k MarepraabHO-TEXHUYECKOMY O0eCreueHnIo yueOHoro npouecca 0a3oBblii ypoBeHb Kypca (U3MKH Ha YpOBHE
cpenHero obuiero o0pa3oBaHus TOJDKEH U3y4aThCs B YCIOBHUSX NPEIMETHOro KabuHeTa GU3MKH MM B YCIOBHAX MHTETPHPOBAHHOIO KaGMHETA NP eIMETOB €CTECTBEHHO-
Hay4HOro 1ukia. B xabunere Qusnku 10mKHO ObITH HEOOXOAMMOE JIaOOPaTOPHOE 00OPYAOBAHUE JJISL BBINOJHEHUS yKa3aHHBIX B MPOrpaMMe 1o (Gu3MKe y4EeHHYECKHX
MIPAKTUYECKUX PabOT U AEMOHCTPALMOHHOE 000PYy/10BaHHE.

JleMoHCTpanuoHHOEe 000pyn0BaHHE (POPMHUPYETCS B COOTBETCTBHM C IIPUHIIUIIOM MHHHMAJIbHONH JOCTATOYHOCTH H 00ECIEUUBACT IIOCTAHOBKY II€Pe YHCICHHBIX B
mporpaMme mo (Gu3KKe KIFOYEBBIX IEMOHCTPAIMil A7 UCCIIeJOBAHHS H3YYaeMbIX SIBICHUI M MPOIECCOB, IMIUPHYECCKUX M (yHIaMEHTANIbHBIX 3aKOHOB, HX TEXHHYECKHX
TIPUMEHEHUI.

JlabopaTopHoe 000pynOBaHME ISl yYEHUUECKUX NMPAaKTUUECKHX paboT (popMHpYeTcs B BUAE TEMATHUCCKHX KOMIUIEKTOB M OOECIIEUHBACTCA B pacuéTe OJHOrO
KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTnueckie KOMILUIEKTHI JIAG0OpaTOPHOTO 000PYIOBAaHMS JOJLKHEI OBITh IIOCTPOEHBI HA KOMIITIGKCHOM HCIOJIb3 OBAHUH AHAJIOTOBBIX U
HU(pPOBBIX MPUOOPOB, & TAKXKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUIE IU(POBBIX J1aOOPATOPHIA.

OCHOBHBIMHU LIETAMH U3y4eHUs GU3HUKU B 0011eM 00pa30BaHUHU SIBISIOTCS:

e (opMHpPOBaHHE HHTEPECA H CTPEMIICHH 00yJaIONMXCsl K HAyYHOMY H3y4eHUIO IPUPOIbI, Pa3BUTHE UX HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOH OCTei;

e pa3sBHUTHE NPEACTABICHHI O HAYYHOM METO/E MO3HAHUS H (HOPMUPOBAHHE HCCIEA0BATENBCKOIO OTHOLICHUS K OKPY>KAIOIIHM SIBIICHUSIM;

e (dopMHpPOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yIbTaTa H3ydeHUs] OCHOB CTPOCHHUS MAaTePUH H (yHIaMEHTATbHBIX 3aKOHOB (DU3HKU;

e (dopMHpPOBaHHE YMEHHUI OOBACHATH ABJICHUS C HCIOIb30BaHUEM (QH3MUECKUX 3HAHUN U HAYYHBIX JJOKAa3aTEIbCTB;

e (dopMUpPOBaHHE NIPEICTABICHUH O PONH GU3UKH UL PA3BUTHA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTrkeHHe 3THX Ienel 00eceunBaeTcs pelIeHueM CIIeIyIONMX 3a1a4 B IPoIlecce U3ydeHHUs Kypca (pU3HKH Ha ypOBHE CpPeIHEro 001ero oopa30BaHus:

. NMPUOOpETEHNE CHUCTEMbl 3HAHUM 00 O0IMX (HU3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIOYAs MEXaHHKY, MOJICKYJIApHYI (u3uKy,

9IEKTPOANHAMUKY, KBAHTOBYIO (DH3MKY M 2I€MEHTHI aCTPO(U3HKH;
e  (dopMUpPOBaHHE YMEHHH IIPHMEHATh TEOPETHUECKUE 3HAHUS I 00BbICHEHH QH3UUCCKUX SBICHUH B IPUPOAE U IJIS MPUHATUSL NPAKTUUECKUX PEIICHUH B
TOBCEIHEBH Oi )KM3HH,

e  OCBOGHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 3a4ad C SBHO 3aJaHHOH (U3MYECKOM MOAENbIo, 3ajad, IOAPA3yMEBAIONIIMX CAMOCTOATEIBHOE CO3[aHHE
(u3nIecKoit MozienH, aIeKBaTHOH yCIOBHAM 3aJa4H;

e  moHNMaHHE QU3MIECKUX OCHOB U IMPHHIUIIOB JeHCTBHS TEXHUUECKUX YCTPOUCTB U TEXHOIOIMIECKUX IIPOIECCOB, HX BIUSHUS HA OKPYKAIOIIYIO CPEedy;

e  OBIAJEHHE METOAAMU CAMOCTOSATENBHOrO IUIAHHPOBAHHMS H IPOBEeNEHMS (GHU3MUECKHX OKCIEPHMEHTOB, aHAIM3a H HHTEpIpeTaluud HHGOPMAINH,
OIpeIeeHus JOCTOBEPHOCTH MOTyYeHHOTO Pe3yIbTaTa;

e CO3JaHHe YCIOBHUH JUIS pa3BUTHS YMEHHUH IIPOEKTHO-HCCIEN0BATENIbCKOM, TBOPIECKON e TEIbHOCTH.

Ha u3ydenue ¢usuku (6a30BBIi YpOBEHb) HAa YpOBHE CpefHero odmiero odpasoBanus orBoautcs 136 wacos: B 10 kmacce — 68 yacoB (2 yaca B Hezmemo), B 11
Kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Ipennaraemslii B mporpamMme 1o (u3HKe MepedeHb 1a00paTOPHBIX H MPAKTHYECKUX PabOT ABIAETCS PEKOMEHIOBAHHBIM, YUHTENb [eNaeT BEIOOP IPOBENEHUS
11a00PaTOPHEIX PaOOT H ONBITOB C Y4ETOM HHAUBHAYAIBHBIX OCOOCHHOCTEH 00yJalOmMIXCs.



COJEP)XAHHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUS

®dusuka — Hayka o npupone. Haydnsie MeTobl MO3HAHUS OKpY’Karoliero Mupa. Posib skcriepuMeHTa 1 TEOpUHU B IPOLECCe MMO3HAHUS MPUPOBI. DKCIIEPUMEHT B
¢uzuke.

MonenupoBanue (Gpu3nUecKux siBieHUN W mporeccoB. Hayunbie runote3bl. Ou3nyeckue 3aKOHbl M TEOPUH. | paHUIBI MPUMEHUMOCTH (U3UYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Posb 1 MecTO pu3uKK B (POPMUPOBAHUHU COBPEMEHHOM HayYHOM KapTUHBI MUPA, B IPAKTHYCCKON ESITEILHOCTH JIIOJ CH.

Jlemoncmpayuu

AHaJIoroBsie U HU(PPOBbIC H3MEPUTEIBHBIC IIPHOOPHI, KOMITBIOTEPHBIE JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunueckoe JBrkeHne. OTHOCUTEIbHOCTb MEXaHUYEeCKOro JBkeHus. Cucrema orcuéra. Tpaekropusi.

Iepemelnenue, ckOpocTb (CPEAHss CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTE€PUabHONW TOUKHM, UX IPOEKLIMU HAa OCU CHCTEMBI KoopauHat. CiioxeHne
MePEMEILEHHUH U CII0XKEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE HNPsIMOJIUHEIHOE NBIKeHne. I'paduKky 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IIePEeM CILEHHsT MaTepHaIbHON
TOYKH OT BPEMEHHU.

CBobOoznHoe nazeHne. Y cKkopeHue cBOOOIHOro MaieHHs.

KpusonuHeiinoe npuxenue. [{BUxKEeHHE MaTEPUAIbHOW TOUKHM MO OKPYKHOCTH C ITOCTOSHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHA ST CKOPOCTb.
Iepuon n yacrora obpamuieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa M NMPAKTUUECKOE IPUMEHEHHE: CIIUIOMETD, ABUKEHNUE CHAPSIOB, LIETTHbIE U PEMEHHbIE NIEpEeIadU.

Jlemoncmpayuu

Mopens cucteMbl 0TCUETa, MIUTFOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUXKEHUSL.

IIpeobpa3zoBanue ABIKEHUI C HCIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

Ianenue Ten B BO3yXe U B Pa3pexXEHHOM IPOCTPAHCTBE.

Habmonenne 1BmxeHus Tena, OpOIIEHHOr0 MO/ YIJIOM K TOPH30HTY ¥ I'OPHU30HTAJIBHO.

N3mepeHHe yCKOpeHus cBOOOIHOrO MaJIeHusl.

HanpagneHne CKOpOCTH NPH ABUXXEHHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomot

N3yueHne HepaBHOMEPHOT'O JABUKEHHUS C 11EJIbIO ONPEJIeNICHUs MI'HOBEHHONW CKOPOCTH.

MCCJ’IC}IOBaHHC COOTHOLICHUA MEXKAY IIyTSAMH, HpOﬁ}leHHblMH TEJIOM 3a OCIEAO0BATECIbHBIC PABHBIC ITPOMEXKYTKH BPEMEHHU IPHU PABHOYCKOPEHHOM 1B MKECHHUH C
HavyaJlbHOM CKOPOCTBIO, PABHOH HYIIIO.

I/ISy‘{CHHC JABHOXKCHUA IIapuKa B BSI3KOI JKUIOKOCTH.

N3yueHune aBrxKeHNs Tela, OpOLIEHHOr 0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

IIpuniun orHocutensHocTu INanunes. Ilepoiii 3akon Helorona. MHepiuaibHbie CHCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipuniun cynepnosunuu cui. Bropoii 3akon HeloToHa 11t MatepuanbHoil Touku. Tperuii 3akon HploToHa U1 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna TsokecTu. IlepBas kocMuYecKasi CKOPOCTb.

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

Tpenue. Buapl TpeHust (okosi, CKONbXeHUs, kaueHus). Cuna Tpenus. Cyxoe TpeHue. Cuila TPEeHUs! CKOJBXKEHUS M cuia TpeHus 1nokos. Koad ¢puiueHT Tpenus.
Cuia conpOTHUBIIEHHS NIPU IBMKEHHU Tella B KHKOCTH HIIM rase.

IMocrynaTenpHOE U BpalllaTeIbHOE JABHKEHUE a0COMOTHO TBEPAOTO TeNa.

MoMeHT cuilbl OTHOCUTENBHO OCH BpalieHus. [1neuo cuiel. YcaoBust paBHOBecHs TBEPAOTo Tena.

TexHuueckue ycTpoicTBa U NPAKTUUECKOE IPUMEHEHHUE: TOAIUITHUKY, IBHKEHUE HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

SIBneHue nHEpUUU.

CpaBHeHHE Macc B3aHMOJIEHCTBYIONINX Tell.

Bropoii 3axon HetoToHa.

M3mepenne cui.

CroxeHue Cui.

3aBHCHMOCTb CHIIBI YIPYTOCTH OT Ae(hOpPMALIUH.

HesecomocTs. Bec Tena npu yckopeHHOM nogbEMe U MalCHUH.

CpaBHeHHE CHJI TPEHHS TTOKOSI, KAYSHHS U CKONBKEHHS.

YcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBecHs.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomoi

W3y4eHne nBrKeHUs OpycKa IO HAKJIOHHOM IIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHHKAIOIINX B IIPYXKUHE U PE3NHOBOM 00pasIie, 0T HX AeGopManum.

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3axkonvl coxpanenus é mexanuke

VMmynsc MaTepHaIbHON TOUKH (Tela), CHCTEMBI MAaTePHAIBHBIX TOUCK. MIMITy/IbC CHIIBI M H3MEHEHHE HMITYJIbCa TeNa. 3aKOH COXPaHEeHHs HMITylIbca. PeakTHBHOE
JIBIDKEHHE.

Pa6oTa cuibl. MOLIHOCTH CHIIBL

Kunerndeckast sHeprus MaTepualbHON Touku. TeopeMa 00 H3MEHEHUH KHHETUYECKOH YHEPTHH.

IMotennuanshas sHeprus. [loTeHnnanbHas SHEprus yupyro 1eGopMHpoBaHHOH NPYKHHBL [loTeHIIManbHast SHEePrys Tea BOIU3H ITOBEPXHOCTH 3¢ MIIH.

INoTeHmmanbHble U HEMOTEHIMANbHBIE CHIbL. CBs3b pabOTHl HEMOTEHIHATBHBIX CHJI C U3MEGHEHHEM MEXaHHYECKOH YHEPrUH CHCTEMBI Tl 3aKOH COXPaHEHUS
MEXaHHYECKOH YHEPrHu.

VYupyrue u Heynpyrie CTOIKHOBEHUS.

TexHn4eckue yCTpOICTBA U MPAKTUIECKOE IPHMEHEHHE: BOTOMET, KONEP, Py KHHHBIN MHCTOIIET, ABIDKEHNE PAKeT.

Jemoncmpayuu

3aKO0H COXpaHEeHHUs HMITyJIbCa.

PeakTuBHOE IBIKEHHE.

INepexox MOTEHIMANBEHON SHEPrHU B KHHETHIECKYIO X 00paTHO.

Vuenuueckuil sxcnepumenm, 1abopamopmvie pabomvl

V3ydeHne abCoMOTHO HEYIIPYToro yaapa ¢ IIOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MAasTHHKOB.

HccnenoBanue cBSI3U pabOTHI CUIIBI C H3MEHEHHEM MEXaHUIeCKOH SHepruy Tela Ha IPHMepe PaCTsDKSHHUs Pe3HHOBOTO XKIyTa.

Paznen 3. Moaekyasipnas puzuka u TepMOIHHAMHKA
Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOI Meopuu



OCHOBHBIC TOJOXEHUS MOJCKYJIPHO-KHHETHYECKOH TEOPHH M HMX ONBITHOE oOocHOBaHHe. bpoyHoBckoe nsmkenue. Juddysus. Xapakrep ABHKEHUS U
B3aHMOJICHCTBHS YaCTHI[ BemecTBa. MoJel cTpoeH s Ta30B, XKUAKOCTell U TBEPABIX Tel M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE 3THX Mojeneil. Macca u pa3Mepsl
monekyJs1. Komnuectso Bemecrsa. [TocrossHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienascust.

Mogens uneansHoro rasza. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KHHETHYECKOH TEOPHH HJCAIbHOrOo rasa. AOCONIOTHAs TeMIlepaTrypa Kak Mepa CpemHel
KMHETUYECKON PHEPruy TEIIOBOrO ABMXKeHMs dacTull rasa. Illkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHenue Menneneesa—Kianeiipona. 3akon JlanbToHa.
H3omporeccsl B NCaIbHOM ra3e ¢ IOCTOSHHBIM KOIMYEeCTBOM BelecTsa. I'paduueckoe nmpeacTaBiIeHEEe H30IIPOL[ECCOB: H30TEpMa, H30X0pa, U3 odapa.

TexHHYecKHe yCTPOICTBA U IIPAKTHIECKOE IPHMEHEHNE: TePMOMETp, 6apoMerp.

Jemoncmpayuu

OTBITEL, JOKA3bIBAIOIIIE JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduy MOIEKyJ OPraHUIECKUX COCIIHCHUMH.

OmnbiThl 10 AU Y3UH KUAKOCTEN U ra3oB.

Mozeins GpOyHOBCKOTO ABHXKECHHUSI.

Mopueins onbita llTepna.

OnbIThI, J0Ka3bIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOICH CTBHSI.

Mojenb, WILTIOCTPUPYIOLIAsk IPUPOAY AABJIECHHS Ta3a HA CTEHKU COCYAa.

OnBbIThI, WIITIOCTPUPYIOIINE YPABHEHHE COCTOSHHS MJ1€aIbHOTO I'a3a, H30IPOLIECCHI.

Yuenuueckuil sxcnepumenm, nabopamophvie pabomul

Onpeznenene Macchl BO3yXa B KJIAaCCHON KOMHATE Ha OCHOBE U3MEPEHUI 00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEXY [TapaMeTpaMU COCTOSIHUS Pa3pEKEHHOr o rasa.

Tema 2. Ocnosbl mepmoounamuxku

TepmonuHaMuyeckasi cucTeMa. BHYTpeHHsIsS SHeprus TepMOJHMHAMHYECKOH CHCTEMBI M cIoco0bl e u3MeHeHus.. KonmuectBo Temnotsl U pabota. BHyTpeHHs
SHEPrus OJJHOATOMHOrO MJEabHOro rasa. Bupl Temonepenadyu: TEmIoOnpoBOAHOCTb, KOHBEKIMS, U3TydeHHe. Y IelbHas TeUI0OEMKOCTh Bellec TBa. KoluecTBo TenaoTsl
TIPY TeIuIonepeaye.

ITonstne 06 ammabaTHOM Imponecce. IlepBblii 3akOH TepMOmMHAMHKH. IIpuMeHeHHE HEpBOro 3aKOHAa TEPMOAMHAMHMKH K H3omporeccaM. I'paduueckas
HHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTnMocTh NpoIeccoB B MpUpPOE.

TemnnoBble MamuHbL. [IpUHIUIEL DeificTBUS TEIUIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPrUU B TEIUIOBBIX MainnHax. KoddpuuueHnT nomae3Horo 1 eicTBUs TEIUIOBOM
manmHsl. ukn KapHo 1 ero ko3¢ puuueHT noae3Horo JedcTBHs. DKOIOrHYECKHEe IPOOIeMbl TEMIOdHEPr e THKH.

TexHndeckne ycTpoicTBa M NPaKTUUECKOE NPUMEHEHHE: IBUTATEb BHYTPEHHETO CropaHtsi, ObITOBON XOJNOAMIBHUK, KOHAUIIHOHED.

Hemoncmpayuu

M3MeHenne BHYTpeHHEH SHEPruu Teja MpH COBEPIIEHUH PabOThI: BBUIET MPOOKH M3 OyTBUIKH MOJ AeiCTBMEM CKAaTOro BO3AyXa, HarpeBaHue 3(upa B JaTyHHO i
TpyOKe myTEéM TpeHHUs (BUAEOAEMOHCTPAIIHS).

W3MeHeHe BHYTpPEHHEH SHepruu (TeMIepaTtypsl) Tella py Terjonepenaye.

OnBIT 10 a1Ma0aTHOMY PaCHIMPEHHIO BO3yXa (OIMBIT C BO3AYLIHBIM OTHHBOM).

Mognenu napoBoit TypOUHBI, ABUraTess BHYTPEHHET0 CrOPaHHs, PEaKTHBHOIO IBUIaTeNsl.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomot

W3mMepenue ynenbHON TeMnoEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa seujecmea. Pazogvie nepexoosl

IapoobpazoBanue n koupeHcauus. McnapeHnune um kuneHue. AOCOMIOTHAs M OTHOCHTENbHAs BJIAKHOCTh BoO3ayXxa. HachllleHHBIN map. YienbHas TemoTa
mapooOpa3oBaHysl. 3aBUCUMOCTb TeMIIEPaTyphbl KHIIEHHS OT JaBJICHHUSI.

TBépnoe teno. Kpucramanueckue u amopdHbie Tenma. AHM30TpONHMs CBOMCTB KpucTamioB. JKujakue kpucramibl. CoBpeMeHHble MaTepuansl. IlnaBienune u
KpUCTaIM3anus. Y enbHas Ternora niasinenus. Cyoaumarnus.

YpaBHEHHUE TEMI0BOro OanaHca.

TexHuveckue ycTpoicTBa M NPaKTUUECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOpPUMETpP, TEXHOJIOTUH IMONy4eHUs] COBPEMEHHBIX MaTEepPUajoB, B TOM
YHCIIe HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBoiicTBa HACBIILEHHBIX N1APOB.

Kunenue npu NOHMKEHHOM JaBICHUH.

CriocoObl U3MEPEHHs BIIAKHOCTH.

Habmonenue HarpeBaHus U IUIABICHUS KPUCTAIIMIECKOr0 BEIeCTBA.

JleMOHCTpanus KpyCTaJIoB.
Yuenuueckuit sxcnepumenm, 1abopamophvie pabomoi
M3Mepenne 0THOCUTENBHOM BIIAXKHOCTH BO3/YXa.

Pa3nen 4. DieKTpoAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnexTpusanus Tel. ONeKTpHYeCKHil 3apan. JlBa BHOA DIICKTPHYECKHUX 3apsanoB. IIpOBONHHKH, IMINEKTPHKH H IOJIYNPOBOIHUKH. 3aKOH COXPaHEHUS
JIEKTPUIECKOr0 3apsija.

BsaumoneiictBue 3apsinoB. 3akoH Kynona. TodedHblil sseKkTpuueckuil 3apsa. DiekTpuueckoe mosie. Hanpsok€HHOCTh AIIEKTPUYECKOro mois. IlpuHimm
CYNEpPIIO3ULIUH dICKTPUYCCKHUX Moseil. JINHUM HanpsHKEHHOCTH IEKTPUIECKOro MOJIS.

Pabora cun snekrpocratnueckoro noss. [ToreHuman. PazHocTh moreHnuanoB. [IpOBOXHUKM M AMAJIEKTPUKH B DJICKTPOCTATHYECKOM Touie. Jluaje KTpuueckas
IIPOHUIIAEMOCTb.

OnexrpoéMrocTs. KoHgeHncaTop. D1eKTpoéMKOCTh IIIOCKOT0 KOHACHCATOpa. DHEPrHs 3apsHKEHHOT 0 KOHICHCATOPa.

TexHu4eckue yCTpOICTBA U MPAKTUIECKOE IPHMEHEHHE: JIEKTPOCKOIL, JIEKTPOMETP, DIEKTPOCTATHIECKas 3all[UTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHACHCATOD,
KOMMPOBAJIbHBIN ammapar, CTpyHHBINH IPUHTEP.

Jemoncmpayuu

YCTpOHCTBO M MPUHITUI ACHCTBUSA IEKTPOMETpa.

BzanmoselicTBHE HadIEeKTPH30BAHHBIX TEll.

DneKTpuIecKoe MoJie 3apsHKEHHBIX Tell.

ITpoBOTHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTHIecKast 3aIUTa.

JIMDIEeKTPHUKH B DJIEKTPOCTATHIECKOM MOJIE.

3aBHCHMOCTB 3IEKTPOEMKOCTH IIJIOCKOT'0 KOHASHCATOpa OT IUIOIAHN IUIACTHH, PACCTOSHUS MEXIY HUMH H JHD ICKTPHIECKON TPOHUIIAEMOCTH.

DOHeprus 3apsHKEHHOr0 KOHIEHCATOPa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabonvl

H3mepenue 1eKTpOEMKOCTH KOHIGHCATOpa.

Tema 2. ITocmoannwtii 21exkmpuyeckuii mox. Toku é pazniuunsix cpeoax

DNEeKTPUUECKHH TOK. Y CIIOBUS CYIECTBOBAHHS JIEKTPUUECKOro Toka. Victounuku Toka. Cuia Toka. [IoCTOsHHBINA TOK.

Hanpspxenne. 3akon OMa 171 y9acTKa IIeNu.

DNeKTpUUecKOe COMPOTHBICHUE. Y IeNbHOE CONPOTHBIEHUE BemecTsa. [TocenoBaTensHOe, apaienbHoe, CMEIIaHHOE COSJHHEeHIE IPOBOAHUKOB.

Paborta snexTprdeckoro Toka. 3akon Jxoynsi—JIeHna. MOIHOCTB 3JIEKTPUYECKOr0 TOKA.

DNeKTpoABIKYIAsl CUJIa ¥ BHYTPEHHEE CONPOTHBIIEHNE HCTOUYHNKA ToKa. 3akoH OMa I MONHOM (3aMKHYTOH) 3IeKTprieckoi nemu. KopoTkoe 3aMblkaHHe.

DNeKTpoHHas HPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIPOTUBIICHHS METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOJUMOCTb.



Onekrpuueckuil Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB.

Tonynpooauuku. CoOCTBEHHAs U IPUMECHAS IIPOBOMMOCTD IOy poBOIHUKOB. CBoMCcTBa p—N-niepexona. [1onynpoBOAHHKOBBIE IPHOOPHI.

DNeKTPUUECKHH TOK B PACTBOPAX U PacIIaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECKAs JUCCOLMALUS. DICKTPOIN3.

DneKTprUUecKii TOK B ra3ax. CaMoCTOSATENBHBII 1 HecaMOCTOATeNbHBIN pa3psn. Monnus. [1na3ma.

TexHUYeCKHe YCTPOMCTBA W IPAKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJILTMETP, pEOCTaT, HCTOYHHUKH TOKA, 3JICKTPOHArpeBaTelibHbIC MPUOOPHI,
JIEKTPOOCBETUTEIIBHBIC TIPHOOPBI, TEPMOMETP CONPOTUBIICHHSI, BAKYYMHBIH JIHOJ], TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBII MO, I'a IbBAHHUKA.

Jemoncmpayuu

M3mepenue crItbl TOKA M HAIPSDKCHUS.

3aBUCHMOCTH CONPOTHUBIICHHS IMIIMHIPUYECKUX ITPOBOJHUKOB OT JIJIMHBI, TUIOLIAIH [IONIEPEYHOr0 CEYECHUs U MaTepuaia.

CMeniaHHOe COeJMHEHUE TPOBOJHUKOB.

IIpsimoe n3mepenue ek TpoaBrKyIei cruitbl. KopoTkoe 3aMblkaHue raJibLBAaHUYECKOr0 3JIEMEHTA M OLIeHKa BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHMOCTH CONPOTHBIICHUSI METAJUIOB OT TEMIIEPaTyphl.

TIpoBOAMMOCTD IIEKTPOJIUTOB.

HckpoBoii pa3psi ¥ IPOBOJUMOCTb BO3/yXa.

OIHOCTOPOHHSIS IPOBOIUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, iabopamopvle pabomel

M3yueHne cMemIaHHOTO COCAMHEHUS PE3UCTOPOB.

M3mepenue 2J1eKTpoABHIKYIIIEH CHIIBI HCTOYHHKA TOKA M €r0 BHYTPEHHEr'0 COIPOTUBIICHUS.

Haburoenne siekTponusa.

Me:xnpeaMeTHbIE CBA3H

W3syuenue kypca ¢pusuku 6a3080oro ypoBHs B 10 Kiiacce 0CyLIECTBIISIETCS ¢ YYETOM COCPIKATEIBHBIX MEKITPEIMETHBIX CBSA3€H C KypCcaMi MaTeM aTUKH, OHOJIOTHH,
XUMHH, TeOrpa(uu U TEXHOJIOTHH.

Medscnpeomemuvie nousimusi, CBSI3aHHBIE C H3yYEHUEM METOIOB HAyYHOr'O MMO3HAHUS: SIBJICHHE, HAYYHbIN (akT, TUNOTE3a, PU3HUECcKas BEIMUNHA, 3aKOH, TCOPHS,
HaOJII0IeHKE, YKCIIEPUMEHT, MOJISIMPOBAHUE, MOJIeIb, H3MEPEHHUE.

Mamemamuxa: peuieHHe CHCTEMbl YpaBHEHHH, JIMHEHHas (yHKuuMs, mapabona, rumnepdona, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIUHU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPHUT'OHOMETPUYECKOE TOXK/IECTBO, BEKTOPBI  UX MPOEKIIMU Ha OCH KOOPIHMHAT, CII0)KEHHE BEKTOPOB .

Buonoeus: MexaHHUYECKOE JBHXKCHHE B XHUBOW mpupone, auddy3us, ocMoc, TEII00OMEH KUBBIX OPraHU3MOB (BHJIbI TEIIONEPEaun, TEIIOBOS PaBHOBECHE),
JJIEKTPUYECKHE SIBJIICHUS B )KUBOH IPUpPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAsi Macca, TEIJIOBbIe CBOMCTBA TBEPABIX TeI, )UAKOCTEH U ra3oB,
EKTPUYECKHE CBOMCTBA METAIUIOB, IEKTPOJINTHYECKAS AU CCOLMALIUS, TaJIbBAHUKA.

Teoepaghus: BAaXXHOCTh BO3yXa, BETPbI, 6apOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE JBMKEHUH C MCIIOJIIb30BAHMEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, MOIIUITHUKH, UCIIOJIb30BAHHE 3aKOHA COXPAHEHUS UMITYJI bca
B TEXHHKE (paKeTa, BO}IOMéT u zlpyn/le), JABUTATECIIb BHyTpCHHeFO CFOpaHl/lfl, l'lapOBaﬂ Typ6m-la, 6I>ITOBOI‘/II XOJIOAHUJIBHHUK, KOH}II/IL[I/IOHCp, TEXHOJIOTUHU l'IOJ'ly'-IeHl/lfl
COBPEMEHHBIX MaTEpHUaJIOB, B TOM YHCIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTMH, 3JEKTPOCTATHYECKAas 3allMTa, 3a3eMJEHHE 3JIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBII
IPUHTEP, 31EKTPOHATPEBATENLHBIE TPUOOPBI, 2JIEKTPOOCBETHTENbHbIE IPHOOPHI, ralbBaHUKA.

11 KJIACC

Pa3nen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumHuan UHOYKUUs

ITocrosinHbIe MarHUTBI. B3anmozelicTBiE MOCTOSIHHBIX MAarHUTOB. MaruutHoe noje. Bektop MaruutHON uHAyKuuu. [IpUuHIUN Cyneprno3suiiMu Mariu THBIX TOJIEH.
JInany MarauTHOM MHAYKIMK. KapTHHA TMHUH MarHUTHOH HHIYKITHU HOJIS IOCTOSIHHBIX MarHUTOB.

MarHuTHOE 110JI€ MPOBOAHMKA ¢ TOKOM. KapTuHa nuHMH MHAYKIME MarHUTHOTO MOJIS JUIMHHOTO HMPSIMOTO NPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO ITPOBOJHHKA,
KaTymky ¢ TokoM. OneIT Operena. B3aumoneiicTBie npoBoIHUKOB C TOKOM.

Cuna Amriepa, e€ MOZyJIb U HallpaBJICHHE.

Cuua JlopeHua, e€ MOy b ¥ HarpaBjeHue. J{BHKEHHE 3apsHKEHHOM YaCTUIIbI B OTHOPOJHOM MarHUTHOM 1oJie. PaboTa cuibl Jlopenna.

SIB7eHNE DJIEKTPOMAarHUTHON MHIYKIMH. ITOTOK BEKTOpa MarHMTHOM MHIYKIHU. DNEKTPOABMKYINAs CHJIA MHIYKIUH. 3aKOH 3JIEKTPOMAarHUTHOH WMHIYKIUH
®dapanes.

Buxpesoe ameKTpayecKoe moie. NeKTPOABIKYIIAs CUIa HHAYKITHU B IIPOBOJHHUKE, ABMIKYIIEMCS TOCTYNATebHO B OHOPOAHOM MAarHUTHOM IIOJE .

IIpaBuno Jlenna.

VHIyKTHBHOCTb. SIBI€HUE CAMOMHIYKIIMH. DIEKTPOABIKYIIAS CUJIA CAMOUHIYKIIUH.

OHeprust MarHUTHOTO OIS KATYHIKH C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHHYeckue yCTPOWCTBA M NPAKTHYECKOE INPUMEHEHHE: NMOCTOSHHBIC MAarHHUTHI, JIE€KTPOMATHUTHI, MIEKTPOABUraTelb, YCKOPUTETIU AIEMEHTAPHBIX YaCTHI,
HMHIYKIHOHHAS IeYb.

Jemoncmpayuu

OmnsIT Dpcrena.

OTKII0HEHHE IEKTPOHHOTO ITyYKa MATHUTHBIM ITOJIEM.

JInHNY MHAYKIMA MarHATHOTO HOJIS.

BsaumoneiicTBue ByX MpOBOJHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cusl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

SIBneHue 3J1eKTPOMarHUTHON WHAYKIUH.

IIpaBuno Jlenna.

3aBHCHMOCTb dJIEKTPOABIDKYIIEH CHIIBI HHIYKIUH OT CKOPOCTH H3MEHEHHS MaTHHUTHOTO TIOTOKA.

SIBIeHne CaMOMHIYKIUH.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomoi

V3ydeHne MarHUTHOTO ITOJIA KATYIIKH C TOKOM.

HccnenoBanue AHCTBUS IIOCTOSIHHOI'O MarHATA Ha PAMKY C TOKOM.

HccnenoBaHue SIBIICHUS 21€KTPOMArHUTHOR HHIYKIUH.

Paznen 5. KoJie6anust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazuumHusle Konedoanusn

KonebarenbHas cuctema. CBOOOIHBIE MexaHUUeCKue Kosebanus. ['apMoHndeckue konedanus. [lepuon, yactora, ammumutyna u ¢asa Konebanuii. [TpyKuHHBINH
MasTHUK. MaTeMaTHYeCKUil MasiTHUK. Y paBHEHHE rapMOHUYECKHX KosiebaHuil. [IpeBpalieHre SHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

KonebatenbHblii KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJEOaHHS B HJACAILHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHHYECKUMH U
JIEKTPOMAarHUTHBIMHU KoJiebanusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHHU S SHEPTHH B UACATBHOM K0JIe0aTebHOM KOHTYPE.

IpencTaBieHue o 3aTyXarIMX KojieOaHUIX. BbIHYXIeHHbIE MeXaHHYeCKue KojebaHus. Pe3oHaHc. BbIHYKIEHHbIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMsL.

Tlepemennblit Tok. CHHYCOUMIAJIBHBIN ITEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOr0 TOKa. AMILIMTYHOE U ICHCTBYIOIIee 3HAYSHHE CUIIBI TOKA U HATIPSDKSHUSL.

Tpanchopmartop. IIpou3BoacTBO, Hepenada U MOTpedIeHHe NEKTPHYECKOM DHEPruu. DKOJOTHUECKUE PUCKH IIPH MPOM3BOJCTBE IJEKTpodHepruu. Kynbrypa
HCTIOJIb30BAHUS AJIEKTPOIHEPTUH B TIOBCEAHEBHON JKU3HHU.

TexHuYecKne yCTpOHCTBA U PAKTUUECKOE IPUMEHEHHE: 3JIEKTPUUECKUI 3BOHOK, TeHEepaTop MEPEMEHHOr0 TOKa, JINHUH AJIEKTpOrepeaay.

Jemoncmpayuu



HccnenoBaHue mapaMeTpoB KonebaTenbHOH CHCTeMBI (IIPYKHHHBIH MM MaTeMaTHYECKHI MasTHHK).

Hab:monenne 3aTyxaromux KonebaHui.

HccnenoBaHue CBOHCTB BEIHYKICHHBIX KOIEOaHMIH.

Hab6monenne pe3onaHca.

CBOOOIHBIE DIEKTPOMarHUTHBIE KOIEOaHNs.

OcruIorpaMMs! (3aBECHMOCTH CHJIBI TOKA ¥ HAIIPSDKEHUS OT BPEMEHN) JUISL 2JICKTPOMArHUTHBIX KOJIeOaHui.

Pe3oHaHC IpH ITOC/IEOBATEIEHOM COSMHEHUH PE3HCTOPa, KaTyIIKUA HHIYKTHBHOCTH M KOHJICHCATOPA.

Mozenb IMHHY dIEeKTPOIIepeIaun.

Vuenuueckuii sxcnepumenm, iabopamophvie pabomvl

HccnenoBaHue 3aBUCUMOCTH IIEPHOJA MaJIbIX KOJIeOaHMII Ipy3a Ha HUTH OT JUIMHBI HUTH W Macchl Ipy3a.

HccenenoBaHue IepeMEHHOr0 TOKa B LN U3 IIOCNIE0BATENEHO COSAMHEHHEIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPoOMAHUNIHbLE 60TIHbL

MexaHu4ecKkre BOIHBI, ycnoBusl pacipoctpanenus. Ilepuon. CkopocTs pacnpocTpaHeHust U JuinHa BoiHbl. [lonepeunsie n npononsHele BoaHbl. M HTepdepeHnus
1 IAPAKIKSI MEXaHHYECKUX BOJH.

3Byk. Ckopoctb 3ByKa. I'poMKoCTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

DJIeKTPOMATrHUTHBIC BOJHBI. Y CIIOBUSI M3JIy4eHUs dJIEKTPOMArHUTHBIX BOJH. B3amMHas opuenTanus BekropoB E, B, V B anekrpomarnutHoil Bonne. CBoiicTa
9NIEKTPOMATHUTHBIX BOJIH: OTPa)KEHHUE, IPEIIOMIICHUE, ONsIpu3alus, Judpakius, uHTepdepenius. CKopoCTh IEKTPOMATHUTHBIX BOJIH.

IlIxana 31eKTPOMarHUTHBIX BOJH. [IpHMEHEHNE 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIIEl pagNOCBS3U U TeIEBHACHUS. Pagnonokanus.

DJIEeKTPOMAarHUTHOE 3arpA3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHHYECKHEe YCTPOWCTBA M IPAKTHYECKOE NPUMEHEHHE: My3bIKaJbHbIC HHCTPYMEHTBI, YJIbTPa3BYKOBas [HArHOCTHKA B TEXHHKE ¥ MEAULHUHE, pajap,
pasuoNprEMHIK, TENEBU30D, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O6pa3oBaHue U PacCIPOCTPAaHEHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koe6momeecs Teno Kak HCTOYHHK 3ByKa.

HabmoneHne oTpaxkeHus ¥ IPETOMICHHS MEXaHHYECKHUX BOJIH.

Hab6monenne nHTephEepeHuy U a1 HPaKIMU MEXaHHIECKUX BOJIH.

3BYKOBOH pe30HaHC.

HabmoeHne cBs31 rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTYAOH M 4aCTOTON KOJICOAHUM.

UccnenoBanue CBOICTB 3/IEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, IPETOMIICHUE, TTOIApHU3alus, JHPAKIUs, HHTEPHEPEeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpamonnHeliHoe pacnpocTpaHeHHe CBeTa B OIHOPOHOM cpene. JIyd cBeta. ToueuHbli HCTOUYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300paxeHui B MIOCKOM 3epKalle.

IIpenomuienne cBeTa. 3aKOHBI MPETOMJICHUS cBeTa. AOCONIOTHBIN Moka3aresb npenomieHus. [TonHoe BHyTpeHHee oTpaskeHue. [IpenenbHbIH yroa MoJHOro
BHYTPEHHETO OTPAKCHUSL.

Jucnepcus ceeta. CnoxHblit cocTas 6enoro cera. Lier.

Cobupatolue U paccenBaronye JuH3bl. ToHKast JMH3a. DOKYCHOE PAacCTOSHHUE U ONTHYECKask CHJIa TOHKOW JnH3bL. [locTpoeHne n3o0paxeHuii B coOMparouX U
paccenBaronux auH3ax. PopMyiia TOHKOH JMH3bI. YBEIUYEHHE, 1aBA€MOE JIMH30M.

IIpenensl NPUMEHUMOCTH F€OMETPUYECKOI ONTUKU.

Bonnoas ontuka. Mutepdepenunus ceera. KorepeHTHble HCTOUHUKH. Y CIIOBUS HAOMIOJEHH MaKCUMyMOB M MHHHUMYMOB B MHTepP()epEHIHOHHOH KapTUHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Judpakius ceera. Jludpakuuonnas pemérka. YcnoBue HaOMIOAEHHs I'NIABHBIX MAaKCUMyMOB IIPH INaJ€HMU MOHOXPOMAaTHYECKOTO CBETa Ha NH(PAaKIHOHHYIO
peérKky.

Tlonspuzanus ceera.

TexHuveckue yCTPOWCTBA M NPAKTUUECKOE NPHUMEHEHHE: OYKHM, Jiyna, (oroammapar, MPOEKIMOHHBIA anmapaT, MUKPOCKOI, TEJIECKOIN, BOJIOKOHHAs ONTHKA,
JdpaKIHOHHAs PEIETKA, OJIAPOULL.

Jemoncmpayuu

IpsimonuHeliHOE pacIpoCTpaHEHHE, OTPaKEHHE U IpeoMiIeHne cBeTa. OnTuuecKue mpuoopsl.

ITonHoe BHyTpeHHEe OTpaskeHHe. Moenb CBETOBOIA.

HccnenoBanue cBOKWCTB N300 paKeHUH B JIMH3AX.

Mopaenn MUKpOCKOIIa, TENECKOMNa.

Hab6monenne narepdepeHum ceera.

Habmonenne nudpakium cera.

Hab6monenue qucnepcuu cera.

IMomyuenue ceKTpa ¢ IOMOIIBIO IPU3MBL.

Ionyuenue criekTpa ¢ MOMOLIBIO TU(PPAKLIUOHHON PEIIETKY.

Habmoznenue moaspu3aniy CBeTa.

Yuenuueckuil sxcnepumenm, 1abopamopmvie pabomoi

V3Mepenne moKa3aTems MPelOMICHHS CTEKIIA.

HccnenoBanue CBOWCTB N300 paKeHUI B JIMH3AX.

Hab6monenue qucnepcuu cera.

Pa3znen 6. OcHOBBI ClIeHAILHOI TEOPUU OTHOCUTEILHOCTH
I'paHUIIBI IPIMEHNMOCTH KIACCHIECKOH MeXaHHKHU. [1ocTyTaThl clienuanbHOl TEOPUH OTHOCHTEIPHOCTH: HHBAPHAHTHOCTH MOAYJII CKOPOCTH CBETa B BaKyyMe,
TIPUHLIUIT OTHOCUTENBHOCTH DWHINTEIHA.
OTHOCHTEJIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIeHue BPeMEeHH 1 COKPAIICHNE IINHEL
DHeprust © IMITyJIbC P TUBHCTCKON YaCTUIIBL.
CBs13b MacChl ¢ SHEprueil ¥ HMITYJILCOM PEIITUBHCTCKOM JYaCTUIIBL. DHEPrUs MOKOSI.

Paznen 7. KBantoBasi pusnka
Tema 1. Inemenmur K6aHmM 060l ONMUKU
®otonsl. Popmyina [1nanka cBsi3u SHEPruH GOTOHA C €r0 YACTOTOH. DHEPrus U UMITYJIbC (POTOHA.
OtkpbiTue u uccienoBanue porodrddekra. Onbitel A. I'. Cronerosa. 3akoHbl poTtodpdekra. YpapHenue DiiHireliHa 11 porosddekra. «KpacHas rpaHuiia
dororddexra.
Jasnenue ceera. Onpiter I1. H. JIeGenena.
XuMHUECKOE JIefiCTBHIE CBETA.
TexHu4eckue yCTpOICTBA U MPAKTUIECKOe IpHMeHeHHe: (OTOdIeMEeHT, (OTONATIHK, COHEUHAs OaTapesi, CBeTOIUOL.
Jemoncmpayuu
DoT03((eKT Ha YCTAaHOBKE C IUHKOBOM IIACTUHOM.
HccnenoBanue 3aK0HOB BHEIHEro Goroaddekra.
Caeromunos.
Comnneunas 6atapes.
Tema 2. Cmpoenue amoma



Mogzens atoma Tomcona. OnbITel Pezepdopraa mo paccesuuto o -uactuil. [Inanerapaas moxens aroma. I[Toctynarst bopa. M3mydenue u nornomenre GOTOHOB IpU
NEPEXO0JI€ ATOMA C OJHOTO YPOBHs SHEPruu Ha Apyroi. Buasl ciekrpos. CrieKTp ypoBHEl SHEpruy aToMa BOJ0poja.

BouHoBble coiicTBa yactul. Bonnsl ne bpoiins. KopnyckyasipHo-BOJIHOBOM JyanusM.

CHOHTaHHOE ¥ BEIHYX/CHHOE U3ITydCHUE.

TexHHYeCKUe YCTPOICTBA U IIPAKTHIECKOE IPHMEHEHHUE: CIIEKTPaIbHbIN aHaIu3 (CIEKTPOCKOII), JIa3ep, KBAaHTOBEI KOMITBIOTED.

Jemoncmpayuu

Mopens omnbita Pesepdopaa.

OmnperneneHne AIUHEL BOJIHEI J1a3epa.

HabmroneHue TMHEHYATHIX CIEKTPOB U3ITydEHUSL.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamophvie pabomul

Ha6uroieHne JIMHEHYaToro crekrpa.

Tema 3. Amomnoe s0po

DKCHEpPUMEHTBI, 1OKa3bIBAIONINE CIOKHOCTh CTpoeHus siapa. OTkpbiTHe paauoakTHBHOCTH. OmblThl Pesepdopra Mo ompeneneHHI0 cocTaBa Paanoak THBHOTO
n3nyuenus. CBoiicTBa anbda-, 6era-, raMMa-u3ydeHus. BiusHue paiioakTHBHOCTH Ha KHBBIC OPraHU3MBIL.

OTkpeITHE TPOTOHA ¥ HeliTpona. Hykinonnast Monens siapa I eiisenoepra—lBanenko. 3apsin sigpa. MaccoBoe 4ncio siipa. M3oTomnsl.

Aunbtha-pacnaj. DIEKTPOHHBIN M IO3UTPOHHEIN Oera-pacnan. ['aMma-u3nyueHue. 3aKOH paJHOaKTUBHOTO paciaja.

DHeprus CBs3M HYKJIOHOB B sape. SnepHble cuisbl. Jledekt Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 saep.

Snepuslit peaktop. Tepmosiepubli cunTe3. [IpoGiieMbl U EpCreKTUBLI SIEPHOM SIHEPreTHKU. DKOJIIOrMYECKHE acleKThl SIEPHOI SHEPreTUKH.

DneMeHTapHble yacTULbl. OTKPBITHE O3UTPOHA.

MeTop! HAOIIOAEHUS U PETHUCTPALIMHI IIEMEHTaPHbIX YaCTHII.

DynraMeHTaNbHbIe B3auMoeicTBYs. EqUHCTBO (hH3nueckoil KapTHHBI MUpA.

TexHHYECKHE YCTPOMCTBA U IPAKTHYECKOE IPUMEHECHHE: JO3UMETP, kamepa BuibcoHa, saepHblii peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YACTHLI.

Vuenuueckuil sxcnepumenm, rabopamopnuie pabomol

VccnenoBaHue TPEKOB YacTULL (110 FOTOBBIM (oTorpadusm).

Pazgen 8. DjieMeHTHI aCTPOHOMUH H aCTPOPH3INKH

Otansl pa3BuTUs acTpoHoMuH. [IprukiasHoe 1 MUPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMHH.

Bup 3Bé3nnoro Heba. Co3Be3aus, spkue 3BE3]IbI, INIAHETHI, X BUAUMOE JBHKEHHE.

CosHedHas cucrema.

Comnue. ConneuHast akTHBHOCTb. Mcrounmk sHeprum ComHua u 3BE31. 3BE3/BI, MX OCHOBHBIE XapaKTEPUCTHKHM. JlMarpaMma «CHEKTpalbHbIH Kiacc —
CBETUMOCTbY». 3BE3/IbI I'NIaBHOH MOCNENOBAaTENBbHOCTH. 3aBHCHMOCTh «MAacca — CBETHMMOCTBb» JUIA 3BE3] TJIABHOH MOCIEN0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N.
CoBpeMeHHbI€ TPeJICTABIEHUS O IIPOUCXOKAECHUH H 3Bomonuy ConHia U 3BE3/1. DTalbl )KU3HH 3BE3 .

Mneunsiit Iyt — Hama I'anaxTuxa. ITonoxenue n apuwxenue Connua B I'anmaktuke. Tunbl ramakTuk. Paguoranaktuku M kBaszapsl. UEpHbBIE IBIPHI B sAApax
rajakTHK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa66:1a. Pazoeranue ranaktuk. Teopust Bosbiioro B3pbiBa. PeankToBoe u3itydeHue.

MactabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeuiénubie npobaemMbl aCTPOHOMHH.

Yuenuueckue nabmiooenus

Habmonenust HeBOOPYKEHHBIM T'JIa30M C UCIMOJIB30BAHHEM KOMIIBIOTEPHBIX NPUIIOKEHUH ISl ONpeiesieH s MOJNI0KeHUs HEOECHBIX 00bEeKTOB Ha KOHKp €THYIO
JIaTy: OCHOBHBIE co3Be3/1is CeBEpHOro MONyIIapys U ApKUE 3BE3BL

Hab6monenus B teneckon Jlynsl, mianet, Mieunoro [Tytu.

O0o0mar1ee NOBTOpeHNE

Ponb ¢u3nMKM M aCTPOHOMHMH B 3KOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMAIbHOM M 3THYECKOW cepax AEATEeIbHOCTH 4YEJOBEKa, poiib U MEcTO (GU3MKH U
ACTPOHOMHMH B COBPEMEHHOW HAy4HOIH KapTHHE MHpa, Poib (Gu3nueckoil Teopuu B (GOpMUPOBAHMM NPENCTABICHUI O (QU3MUECKOW KapTUHE MHUpa, MECTO (pU3MUECcKOi
KapTHHBI MHPa B 00IIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUH O IPHPOLE.

MezxnpeMeTHbIE CBSI3H

H3yuenne xypca $hu3uky 6a30Boro ypoBHs B 11 Kiacce oCyIIECTBIACTCA ¢ yIETOM COAEPKATEIbHBIX MEXIIPEAMETHBIX CBs3eH ¢ KypcaMH MaTeMaTUKH, OHOJIOTHH,
XUMUH, Teorpauu U TeXHONOTUH.

Meoicnpeomemubie nousamus, CBsI3aHHBIE C U3YUYEHHEM METOAOB HAYYHOTO MO3HAHHSA: SIBJICHUE, HAy4IHBIH (aKT, FMHoTe3a, Gu3HdecKas BeIMUYNHA, 3aKOH, TCOPHS,
Ha0IIoieHNe, YKCIEPUMEHT, MOIEINPOBAHUE, MOJIENIb, H3MEPEHHE.

Mamemamuxa: pelIeHUEe CHCTEMBl YPaBHEHHH, TPUTOHOMETpUYECKHE (GYHKIMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHTEGHC, OCHOBHOE TPHUIOHOMETPHYECKOE
TOXK/IECTBO, BEKTOPHI U HX MPOEKIMH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOIHBIC dJIEMEHTaPHBIX (QYHKIUH, TPU3 HAKH MOA00US TPEYTOIbHUKOB, ONpEeIcHHe
TUTOLIAM TIOCKUX GUTYp 1 00BEMA Tell.

buonozus: >MeKTpUYECKHE SBICHUS B XKUBOI IPHpOAE, KoieOaTelbHbIC IBIDKCHUS B JKUBOH IPHUPOJE, ONTHYECKHE SIBJICHHSA B JKHBOH IPHpOIE, ACHCTBHE
pamuanuy Ha )KUBBIE OPIraHU3MBL.

Xumua: cTpoeHHe aTOMOB H MOJIEKYJI, KPACTAIUIMYECKask CTPYKTYpa TBEPIBIX TeJ, MEXaHU3MbI 00pa30BaHUs KPHCTAIINIECKON PEIIETKH, CIIEKTPAIbHBINH aHaIH3.

T'eocpachua: MaTHUTHBIE TIOTIOCA 3 €MITH, 3aI€KH MaTHUTHBIX Pya, GOoTOChEMKA 3eMHOMI TOBEPXHOCTH, IIPEACKA3aHUE 3eMICTPICCHHUIL.

Texnonoeus: MAHAM dIEKTpoOIepenad, TeHEpaTop IEPEMEHHOr0 TOKa, 3IeKTPOJBHUIaTeNlb, HHIYKIHOHHAS MeYb, pafap, paJHoONpHEMHUK, TEICBH30p, aHTCHHA,
tenedon, CBU-neub, NpoeKIMOHHBIN annapar, BOJIOKOHHAsS ONTHKA, COTHEYHAs OaTapes.



INIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA3OBAHUS

OcBoeHue y'{e6Horo mnmpeamera «®Dusuka» Ha YPOBHE CPEAHETO o61uero 06p3.30BaHI/ISI (6330Bblﬁ ypOBeHI)) JOJIKHO 0becreynTh JAOCTUIKECHUE CIIEN YIOLIUX
JINYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX 06pa30BaTeHLHLIX PpE3yIbTATOB.

JINYHOCTHBIE PE3YJbTATbI

JIndHOCTHBIE pE3ynbTaThl OCBOGHHsSI ydeOHoro mnpenmera «®u3mka» HODKHBL OTpaXk<aTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIUXCS PYKOBOACTBOBATbCS
copMUpOBaHHON BHYTpPEHHEH MO3ULHUEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPUEHTAlUi, MO3HTHBHBIX BHYTPEHHHX YOEKIEHUH, COOTBETCTBYIOIIMX TPaIHUIMOHHBIM
LEHHOCTSM POCCHHCKOrO OOINECTBA, PACHIMPEHUE MXU3HEHHOrO OIbITAa ¥ ONBITA JEATENBHOCTH B IPOIECCe pealn3allii OCHOBHBIX HAIPABICHHI BOCHHTATEIEHOU
JIESTEILHOCTHU, B TOM YHCIIE B YaCTU:

1) rpakaaHCKOro BOCIIMTAHUSA

chOpPMUPOBAHHOCTb I'PAXKIAHCKOM ITO3HIMK 00Yy4aOIIErocs Kak akTHBHOI'O M OTBETCTBEHHOT'O YJICHa POCCHHCKOro 00IIEeCTBa;

MIPHHSTHE TPaJULOHHBIX O0ICYETIOBEYECKUX 'YMAaHUCTHIECKUX U IEMOKPATHYECKHUX LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEILHOCTh B MHTEPECAX I'PAXKIAHCKOro OOIIECTBA, y4acTBOBATh B CAMOYIPABICHIH B 00pa30BaTEIbHON OpraHU3aIiy;

YMEHHE B3aHMOJICH CTBOBATh C COLIUATIBLHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAUCHUEM;

TOTOBHOCTb K I'YMaHUTapHOU U BOJOHTEPCKOM J1EITEIbHOCTH;

2) NaTPHOTHYECKOTr0 BOCIIMTAHUSI:

chOpMHUPOBAHHOCTH POCCUICKOIT IPaXk1aHCKOH NICHTHYHOCTH, IaTPHOTU3MA;

LIEHHOCTHOE OTHOIICHHUE K TOCYAaPCTBEHHBIM CHMBOJIAM, JOCTI)KEHHUSM POCCHHCKUX YYEHBIX B 00/1aCTH (DU3HKU U TEXHUKH;

3) 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c)OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOI'0 TOBE/ICHHMSI;

CMOCOOHOCTh OICHMBATh CHTYAlMIO M NPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCh HAa MOPAJbHO-HPABCTBEHHBIC HOPMBI M I[GHHOCTH, B TOM YHCIIE B
JIeSITETLHOCTH YUEHOT0;

OCO3HAHHME JINYHOT'0 BKJIaJla B TOCTPOECHUE YCTONUYMBOrO OyTyIIero;

4) 3CTeTHYeCKOro BOCIIHTAHMS:

3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIFOUAs 3CTETHKY HAYYHOTO TBOPYECTBA, IIPUCYIIEro (pHU3NUECKON HayKe;

5) Tpya0BOIr0 BOCHHTAHMS:

MHTEpPeC K Pa3inyHbIM cdepaMm npodecCHOHANbHOI JeATeNbHOCTH, B TOM YHCJIE CBA3aHHBIM C (DU3MKOH M TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIH BHIOOD
Oymyuieit nmpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KM3HEHHBIE MIAHbI;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHHIO M caM00OPa30BaHMIO B 001acT (PU3MKH Ha MPOTSHKEHUU BCEH XKU3HU;

6) 9K0JI0OrHY€eCKOro BOCIIUTAHUSI:

chOpMHPOBAHHOCTD IKOTOTHUECKOM KYIbTYPBI, OCO3HAHUE III00ATBHOr0 XapaKkTepa dKOJOTHIECKUX MPooiieM;

IJIAHUPOBAHKE M OCYIIECTBICHHE JACHCTBUI B OKPYKAIOIIEH Cpejie Ha OCHOBE 3HAHUS IIeNell yCTOIYNBOroO pa3sBUTHS YEJIOBEUECTBA;

PpaclIMPEHUEC ONbITA ACATEIbHOCTH 9KOJIOTUYECKON HaMpaBJICHHOCTH Ha OCHOBE UMECIOIINXCSA 3HAHUM 10 (1)1/[31/[](6;

7) LeHHOCTH HAYYHOI'0 MO3HAHMUS:

chOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTHs (DM3MUECKOH HAyKH;

OCO3HAaHHE IIEHHOCTH Hay‘lHOﬁ JACATCIBHOCTH, TOTOBHOCTb B IIPOLIECCE HUIYHUCHHUSA (1)!/[3 UKHU OCYLIECTBJIATH NPOCKTHYIO MU HCCICAOBATCIILCKYIO MACATECIBHOCTH
UHIMBHIYalbHO H B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATHI

Io3naBaTebHbIE yHMBEPCATbHbIC YUeOHbIC IeHCTBUS
Ba3zoBble jlornvyeckune AeiicTBus:
CaMOCTOATENIbHO (OPMYTMPOBATE U aKTyalIH3UPOBaTh IPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIpEeENATh LeJH JeATeTbHOCTH, 3a1aBaTh 1apaMeTPhl U KPUTEPUH HX JOCTHIKEHHUS;
BBIABIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYMS B PACCMATPHBAEMBIX (DU3MUECKHX SBIICHUSX;
Ppa3pabaThIBaTh IUIAH PEIIEHHS MIPOOJIEMBI C yIETOM aHAIN3a HMEIOIIIXCS MAaTePHAbHBIX U HEMATEPHAIIbHBIX PECYPCOB;
BHOCHTB KOPPEKTHBBI B 1€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIHTATOB LEJIIM, OLIEHUBATH PHCKH IOCIEICTBHI TEATEIbHOCTH;
KOOPJMHHPOBATh U BHIIIOIHATE PAOOTY B YCIOBHUSIX PeasbHOTO, BUPTYaIbHOTO U KOMOMHHUPOBAHHOIO B3aHMO/ICH CTBHS;
Pa3BUBATh KPEATUBHOE MBIIUICHHE IIPH PELICHUH >KH3HEHHBIX IPOoOIeM.
BazoBble ncesleoBaTeIbcKHe AeHCTBHS
BJIa/IeTh HAYIHOH TEPMHUHOIOTHEH, KIIFOUEBBIMU MOHATHAMH U MeToAaMu GU3MIECcKOil HayKu;
BJIaJIeTh HAaBBIKAMH Y4eOHO-HCCIECA0BATEIbCKONH U MPOEKTHOH AEATENBHOCTH B 00JACTH (DH3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOHCKY
METO/IOB PEIIeHH 33124 (PU3HIECKOT0 COACPKAHUS, IIPUMEHEHHIO Pa3IMYHBIX METONOB ITO3HAHUS;
BJAJIeTh BUJAMH [EATEILHOCTU IO MOTYyYEHUIO HOBOTO 3HAHUS, €0 HHTEPIPETAI[HHU, IPe0OPa30BAHUIO U MIPHMEHEHHIO B Pa3JIMYHBIX Y4EOHBIX CHTYallUsX, B TOM
YHCIIE IPU CO3JAHUM y4EOHBIX IIPOEKTOB B 00J1aCTH (DH3HKH;
BBIBILATh NIPHYHHHO-CICACTBEHHBIC CBSI3M M AKTYaJM3UPOBATh 3alady, BBIABHTAaTh THIIOTe3y €E PEIICHHS, HAXOAUTh apryMEHTHl IS JOKAa3aTeIbCTBA CBOHMX
YTBEpXKICHHH, 3a1aBaTh apaMeTPhl U KPUTEPUH PELICHHS;
aHAIM3UPOBATH MOyICHHBIC B XO/¢ PELICHNUS 3aJaYH Pe3yIbTaThl, KPHTHIECKH OLCHUBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATh H3MECHECHNE B HOBBIX YCIIOBHUSIX;
CTaBUTbH H (POPMYIUPOBATH COOCTBEHHBIE 33141 B 00pa30BaTEIbHON JEATEILHOCTH, B TOM YUCTIC IPU U3ydeHHN QH3UKH;
JIaBaTh OL[EHKY HOBBIM CHTYAIHsM, OLICHHBATh IPHOOPETEHHBIH OIBIT;
YMeTb IIEPEHOCUTH 3HAHUA 110 (PU3UKE B IPAKTHIECKYIO 00/1aCTh KH3HEACATCIbHOCTH;
YMeTb HHTETPHPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;
BBIIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPHIHHATIbHbIC OAXOIbI H PEIICHHUS;
CTaBHTb NMPOOJIEMBI U 331a49H, JOITyCKAIOIINE aTbTePHATHBHEIC PEIICHHS.
Pa6ora ¢ undopmanmeii:
BJAJieTh HABBIKAMH IIOIydYeHHs HH(OpMaruu (H3MYECKOro COAEp)KaHHS M3 HMCTOYHHKOB Da3sHBIX THIIOB, CAMOCTOSITENHHO OCYIIECTBIATH IIOHCK, aHAU3,
CHCTEMaTH3aIHIO U HHTEPIIPeTanuio HHPOPMALUH PA3INIHBIX BUIO0B U HOPM HPEICTABICHHS;
OIICHHBATh JOCTOBEPHOCTh HH(POPMAIIUH;
HCIONIB30BaTh CPEACTBA MHGOPMAIMOHHBIX M KOMMYHUKAI[OHHBIX TEXHONOIMH B PEMICHHHM KOTHHUTHBHBIX, KOMMYHHKATHUBHBIX M OpPTaHU3AI[HOHHBIX 3a4ad C
cobmoieHnneM TpeboBaHUIl PrOoHOMHKH, TEXHUKH 0€30II1aCHOCTH, THIHEHBI, PecypcocOepeskeHus, TPaBOBBIX H ATHYECKUX HOPM, HOpM HH(OpPMaI HOHHOH 0e30I1acHOCTY;
€03/1aBaTh TEKCTHI (DH3UYECKOr0 COIESPXKAHMA B Pa3NIHIHBIX (HOpMaTax ¢ yIETOM HazHAaUeHHUs HH()OPMAIHU U LeIeBOil ayJUTOPHH, BEIONpAst ONTHMANbHYIO0 GopMy
IIPEACTABICHNUS U BU3YaIH3aIllH.

KomMyHnKaTHBHbIE YHHBepcaTbHble yueOHbIe JelicTBUA:
OCYIIECTBIIATH OOIIEHNEe HA yPOKaX (PU3HKU U BO BHE-yPOUHOH e TEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(GIUKTHBIX CUTyallnii H CMAT4aTh KOH(INKTEL;
Pa3BEPHYTO U JIOTHYHO U3JIATaTh CBOIO TOUKY 3PEHHS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEICTB;
MIOHUMATh U UCIIONB30BATh IPEUMYIIECTBA KOMAHIHOH ¥ UHIUBUIYaIbHON paboThI;
BBIOUPATH TEMATUKY U METOIbI COBMECTHBIX JSHCTBHII C yI6TOM OOIIMX HHTEPECOB U BO3MOJKHOCTEH KaXk[0Tro UIeHa KOJUICKTHBA;
IIPHHIMATh I1eIM COBMECTHOHU JIeATeIbHOCTH, OPraHH30BEIBATh U KOOPAMHUPOBATD JEHCTBHS 110 €€ JOCTIDKEHHIO: COCTaBIATH IIaH AeHCTBHIL, pacIpenensTs POl ¢
y4ETOM MHEHHH yJaCTHHKOB, 00CYXKIaTh Pe3yJIbTaThl COBMECTHOH paOoTHI;
OLICHHBATh KaUeCTBO CBOETO BKJIAJA M KAXXJOT0 y4aCTHHKA KOMAaHAB! B OOIIMII pe3yNIbTaT 0 pa3paOoTaHHBIM KPUTEPHSIM;



IpeajiaraTe HOBBIC IIPOCKTHI, OLEHUBATh UJE€U C IO3UIINHU HOBU3HBI, ODUTUHAIIBHOCTH, HpaKTH'{eCKOI)’I 3HAYNUMOCTH,
OCYLIECTBJIATH MIO3UTUBHOE CTPATEIMICCKOC IIOBEACHUE B PA3JIMYHBIX CUTYyallUAX, IIPOSABIIATE TBOPUYECTBO U BOOGPa}KSHI/IC, OBITH WHUOUATUBHBIM.

Pery1siTUBHBIE YHHBepCATbHbIE YIeOHBIe JeiicTBHS
Camoopranuzanus:
CaMOCTOSTEJILHO OCYILIECTBIIITH II03HABATENBHYIO ACSTEIHHOCTh B 00JIACTH (PU3HKU U aCTPOHOMHU, BBISBILITH IPOOJIEMBL, CTABUTh H (HOPMYIHPOBATH COOCTBEHHBIC
3a/1a4u;
CaMOCTOSITEJILHO COCTABIITH IUIAH PEIICHHs] Pacu€THBIX W KaYeCTBEHHBIX 3aJady, IUIAH BBHINOJHEHUS HMPaKTHYECKOH paboThl ¢ y4ETOM HMEIOIIUXCS PEcypcos,
COOCTBEHHBIX BO3MOXKHOCTEH ¥ IIPEANIOY TCHHIA;
JIaBaTh OL[CHKY HOBBIM CHTYAIIHsIM;
PACIIMPATH PaMKH Y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX IIPEIIIOYTEHUIT;
JleNaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATh €ro, Opath Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh NIPHOOPETEHHBII OIIBIT;
croco0CTBOBaTH (GOPMHUPOBAHUIO U IPOSIBICHUIO 3PYIHUIHU B 00J1aCTH (PU3UKH, IIOCTOSIHHO IIOBBILIATH CBOMH 00pa30BaTeIbHbIH H KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIHOHAJI bHBIH HHTEJJIEKT:
JIaBaTh OLCHKY HOBBIM CHTYaLlHsIM, BHOCUTb KOPPEKTHBEI B 1CSTEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIIIM;
BJIa/ICTh HABBIKAMH I103HABATEILHON PeICKCHU KaK OCO3HAHHS COBEPIIAEMBbIX 1 CTBUI U MBICIUTENBHBIX IPOLIECCOB, HX PE3YJIbTATOB U OCHOB aHHH;
HCIOJIb30BATh NPUEMBI peICKCHHU IS OLICHKU CHTYalluH, BEIOOpPa BEPHOTO PEIICHUS;
YMETh OLICHHBATh PUCKU U CBOCBPEMEHHO IIPUHUMATH PELICHUS [0 UX CHI)KCHUIO;
[IPHHMMATh MOTHBBI M apI'yMEHTbI IPYTHX IIPH aHAJIN3e Pe3yJIbTaTOB JeATEeIbHOCTH;
MIPHHUMATh ce0sl, IOHUMAasl CBOU HEJOCTATKH H JOCTOMHCTBA;
MIPHHUMATh MOTHBBI M apIyMEHTbI IPYTHX IIPH aHAJIN3e Pe3yJIbTaTOB JeATeIbHOCTH;
NIPH3HABATh CBOE IPABO M MPABO APYIUX HA OLIHOKH.
B mpomecce IOCTIDKEHHSI JUYHOCTHBIX DE3YyJIbTATOB OCBOCHHS IPOrPaMMbl IO (U3MKE I YPOBHS CpEAHEro oOmero oOpa3oBaHUsl Yy OOYYAIOLIMXCS
COBEPIICHCTBYETCS AMOLIMOHAIBHBINH HHTEIIEKT, MPEANOJIaralolyii ChOPMUPOBAHHOCTS:
CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE HMOLMOHAILHOE COCTOSHUE, BUACTh HAIPABICHUS Pa3BUTHI COOCTBEHHOH IMOLMOHAIBHOMH chepsl,
OBITH YBEPEHHBIM B cee;
CaMOPETyJIHPOBAHMs, BKIIFOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE IIPUHAMATh OTBETCTBEHHOCTD 33 CBOE IOBEAEHUE, CIIOCOOHOCTh aJaliTUPOBATHCS K OMOLMOHATIBHBIM
N3MEHEHHUSIM U MPOSIBILITH THOKOCTE, OBITh OTKPBITBIM HOBOMY;
BHy’T‘peHHCﬁ MOTHBAIMH, BKJ'[IO'-[alOLL[eﬁ CTpCMﬂCHl/lC K JOCTHXKXCHHUIO LCIN H ycrlexy, OIITUMHU3M, HWHHUIIUATUBHOCTD, ymeHMe ﬂeﬁCTBOBaTb HCXO0s1 U3 CBOUX
BO3MOXKHOCTEH;
OMIIaTHH, BKJ'I}O'-Ia}OIJ.Ieﬁ CHOCOGHOCTL IMOHUMAaTh SMOIIMOHAJIBHOE COCTOsIHHUE ﬂpyrnx, y'—ll’lTbIBaTb €ro ﬂpl/l OCyLLIeCTBJ'leHl/ll/l OﬁLL[CHHﬂ, Cl'lOCO6HOCTb K CO'—{yBCTBl/ll'O u
COMEePEeKUBAHUIO;
COIMMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CF[OCO6HOCTI: Bb]CTpal/lBaTb OTHOULICHUSA C llpyl"l/lMl/l JIYOAbMU, 3360Tl/lTbCfl, l'lpOleJ'lflTl) l/lHTepeC u pa3peu_IaTl> KOHCI)J'[I/IKTI)IA

IMPEJIMETHBIE PE3YJIbTATHI

K xoHuy 06y4eHus B 10 kiiacce mpeaqMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXaTh ¢(HOPMUPOBAHHOCTD Y O0OYYAIOLIMXCST YMEHHUIH:

JIEMOHCTPUPOBATh HAa MIPHMEPAX POJIb M MECTO (U3HKU B GOPMHPOBAHUH COBPEMEHHOI Hay4HON KapTHHBI MHpPa, B Pa3BUTUH COBPEMEH HOM TEXHHKU M TEXHONOTHUii,
B IIPAKTHUECKOMN 1A TEILHOCTHU JTIOJIEH;

YUYUTHIBATh IPAHHIIBI IPHMEHEHH U3yYEHHBIX (PU3MYECKUX MOJeNIeH: MaTepHaibHas TOUKa, MHEPIHAIbHAsl CUCTEMA OTCYETA, aDCOMOTHO TBEPIOE TEIIO, UleaTbHbII
ra3, MOJIeJId CTPOEHHS I'a30B, XKUAKOCTEH H TBEPABIX TEJl, TOUEUHBIH dJIEKTPHUUECKUIT 3aps/ pH pelieHnH GU3NUECKHX 3a/1a4;

pacro3HaBaTh (u3HUEcKue sSBIEHHA (TIPOIECCH]) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJAPHO-KHHETHYECKOH TEOPHUM CTPOEHHUS BEIECTBA U
9JIEKTPOAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBHKEHUE, CBOOOHOE MaJeHHe Tel, JBMKEHUE MO OKPY)KHOCTH, MHEPLHs, B3aUMOJCHCTBUE Tel,
nuddysus, OPOYHOBCKOE JIBH)KEHUE, CTPOCHHE KUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMA Tl NMpU HAarpeBaHUM (OXJIAXKIEHHMHU), TEIUIOBOE PaBHOBECHE, UCIAPEHUE,
KOH/JIEHCaIMs, TIIaBJIeHHe, KPUCTAJUIH3allUs, KHIIEHHE, BIIAKHOCTh BO3/TyXa, TIOBBIILICHHE [JABJIEHHs T'a3a IIPU €ro HarpEBaHUHM B 3aKPBITOM COCYJIE, CBA3b MEXKIY 1a paMeTpaMu
COCTOSIHHS Ta3a B H30MPOLIECCAX, JIEKTPH3AIIMs Tell, B3aHMO/IEH CTBUE 3apsI0B;

OIHCHIBATh MEXaHUUECKOE JBIDKCHHUE, HCIOIb3ys (QH3MUecKrue BEIMYHHBI: KOOPIHHATA, IIyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUila, UMITYJIbC
Tena, KMHETHYECKasl DHEprus, MOTEHIMalbHas dHEpPrus, MeXaHHdecKas paboTa, MeXaHMYecKas MOIIHOCTh; IPH ONMCAHHU NPAaBHIBHO TPAKTOBAaTh (U3HYECKHH CMBICT
HCIOJIb3YEMbIX BETHYNH, HX 0003HAYECHMS U €IHHHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIUUHHY C APYyTHMHU BEIMYMHAMH;

OIIMCHIBATh M3YYCHHBIE TEIJIOBBIC CBOMCTBA TNl U TEMJIOBHIC SBICHUS, HCHONB3Ys (GH3MUECKHE BEIMYHHBL: AaBJICHHE Ta3a, TeMIEpaTypa, CPelHsAsI KHHETHYecKas
SHEPrHUsl Xa0THYECKOTO IBIKEHUSI MOJIEKYJ, CPEIHEKBAAPATHIHAS CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprus, pabora rasa, Kod(h(HIHEHT M0Ie3HOro
JIEHCTBHS TEIIOBOTO IBUTATEIs; IPHU OMMCAHHU MPABUIBHO TPAKTOBATh (HDM3MUECKHU CMBICT HCHOJB3YEMBIX BEIHMYHMH, HX 00 O3HAUEHHA U CAMHHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3HYECKYIO BEIUUUHY C IPYyTUMU BEIHINHAM;

OIMCHIBATh M3y4YEHHBIC DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHE SBJIEHHUS (IPOIECCHI), HCHONb3Ysl (GH3UUECKHE BEIHUYMHBL DJIEKTPUUECKHN 3apsm,
JIEKTPUIECKOE T10JIe, HAMPSDKEHHOCTD 10T, IOTEHIHAll, Pa3HOCTh MOTEHIINAJIOB; IPU ONHCAHUM NPAaBHIPHO TPAKTOBATh (PM3HUECKHH CMBICI MCIIONb3yEMbIX BEIMY UH, UX
0003HaYEHHS U CAUHUIIBL; YKa3bIBATh (YOPMYIIBI, CBA3BIBAIOIIHE JAHHYIO (PH3HYECKYIO BETUUHHY C JPYTUMH BeIHMINHAMU;

aHaMM3UPOBATh (PH3MYECKUE MTPOLIECCHI U SBJICHUS, UCIOIb3Ys (PU3HMUECKUE 3aKOHBI U MPUHIIMIIBL: 3aKOH BceMupHoro tsarorenus, |, 11 u 111 3axonst HeloToHa, 3aKk0H
COXpPaHEHHs MEXaHHYECKOH PHEPrHH, 3aKOH COXPaHEHHUS HMITYIbCa, IPUHIHII CYNEPIO3UINI CHJI, IPHHIUI PAaBHONPABHS HHEPIHAIBHBIX CHCTEM OTCUETa, MOJEKYIIPHO-
KUHETHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBA3b CPEIHEH KNHETUUECKO YHEPTHH TeIJI0BOr0 IBIKEHHS MOJIEKYT ¢ a0COJII0 THOH TeMIIepaTypoii, HepBbIi
3aKOH TEPMOIMHAMHKH, 3aKOH COXPAaHEHHS JIICKTPHUYECKOTO 3apsja, 3akoH KylnoHa, mpu 5ToM pas3iHyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe
BBIpa)KEHHE U yCIIOBHS (TPaHUIIBI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC IIPUHIHIIBI ACHCTBUS MALINH, IPHOOPOB U TEXHHYECKHX YCTPOUCTB; Pa3iH4aTh yCIOBHS MX 0€30IIaCHOTO HCIOIb30BAHHSA B IMOBCEIHEBHOM
KU3HH;

BBIIOJHATH SKCIIEPHMEHTSI 110 HCCIST0BAHHUIO DH3UYECKUX SBICHUH U IIPOLECCOB C HCIOIb30BAaHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUH, IPH 9TOM (OpMYIUPOBATH
npobJieMy/3aa4y U THIIOTE3Y Y4eOHOr 0 HKCIIEpUMEHTa, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOr0 000py10BaHHs, TPOBOIUTH ONBIT U ()OPMYIUPOBATH BHIBOJBI;

OCYILECTBIIAT IPSAMbIC H KOCBEHHBIC U3MEPEHHS (PU3HIECKHUX BEIUYHH, IPH 3TOM BHIOMPATh ONTUMAIIBHBIH CIIOCOO H3MEPEHNUS U UCIIONb30BATh U3BECTHBIC METOIBI
OIICHKH ITOIPENIHOCTEH H3MEPEeHHIt;

HCCIIeIOBATh 3aBHCHMOCTH MEXIy (QH3MYeCKUMH BETMYHHAMH C HCIIOIb30BAHHEM IPSMBIX H3MEPEHHH, IIPH 3TOM KOHCTPYHPOBATH YCTaHOBKY, (DHKCHPOBAThH
Pe3yJIbTaThl HOJIyIeHHON 3aBUCHMOCTH (DH3MYECKUX BEJIMYMH B BUJIE TAOIUII ¥ TPA(UKOB, 1eJIaTh BBIBOIBI IO PE3yIbTaTaM UCCIICIOBAHHIS;

cobmonaTh mHpaBuiia 6€30MacHOr0 TpyAa NpH IMPOBEICHHH HCCICHOBAaHMII B paMKaX y4eOHOTrO OSKCIIEPHMEHTa, y4eOHO-HCCIIeNOBATeIbCKOH M IPOEKTHOI
JIEATEILHOCTH C UCIIONb30BAHIEM H3MEPUTEIbHBIX YCTPOUCTB U Ja00PaTOPHOro 000PYAOBAHUS;

pemaTth pacu€THBIE 331a9H C SBHO 3aJaHHON (U3HIECKOH MOAEINBIO, HCHONB3YsS (H3udeckre 3aKOHBI H IIPHHIUILI, Ha OCHOBE aHAIM3a yCIOBHS 3a/1adH BEIOUPATh
(hHu3HYecKyI0 MOJIENb, BBIACIATh (DH3MUecKue BEIMINHEI H (OPMYIIbI, HEOOXOAUMBIE IS €8 PelIeHH s, IPOBOAUTH PACUEThl H OLICHUBATh PEAbHOCTH MOTYYEHHOIO 3HAUCHHS
(H31YeCcKOil BETMINHEL

pemath KauecTBEHHBIE 3a[a4d: BBICTPAHBAaTh JIOTHYECKH HEIPOTHBOPEUHBYIO LEMOYKY PACCYKACHHH C OMOpPOH Ha H3yYCHHHIE 3aKOHBI, 3aKOHOMEPHOCTU H
(u3nueckue IBICHNUS,;

HCIOJIb30BaTh NP PEIIeHNH y4eOHBIX 3aJad COBPEMEHHbIC MH(OPMAIOHHbIE TEXHOJIOTUH AJIS MOMCKA, CTPYKTypHPOBAHUS, HHTEPIPETAHU H IIp €[CTABICHUS
y4eOHOH U HayIHO-TIOMYJISIPHON HH(OPMAIUH, TTOTyIeHHON U3 Pa3INYHBIX HCTOUYHUKOB, KPUTHIECKU aHAIM3HPOBATh [IOTyIaeMylo HH(OPMAIIHIO;

IIPHBOIUTH IIPUMEPHI BKIa#a POCCHICKUX U 3apyOeKHBIX YUEHBIX -(DU3HKOB B Pa3BUTHE HAyKH, O0BICHEHHE IIPOLECCOB OKPYKAIOIIET0 MUPA, B PA3BHTHE TEXHUKU U
TEXHOJIOTHH;

HCIOJIb30BAaTh TEOPETUUECKUE 3HAHUSA IO (U3HKE B MOBCEIHEBHOW >KH3HU JUIl OOecIeueHHs 0e30MacHOCTH NPH OOPAIleHHH C HPHOOpaMH U TeX HUYECKUMHU
YCTpOHCTBaMH, ISl COXPAHEHUSI 3T0POBbS U COOMIOAEHUS HOPM 3KOJIOTHIECKOro IOBEJCHUS B OKpY)KaIoIeH cpere;



paboTaTh B TPYNIE C BBHINOJHEHHEM PA3lIMYHEIX COIMANBHBIX PONEH, MIIAHMPOBAaTh PaboTy IPYIIIBI, PAallMOHAIBHO PACIpPENEsTh 00S3aHHOCTH M ILIAH MPOBATh
JIeSTETLHOCTh B HECTAHIAPTHBIX CUTYaIUAX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXKI0T0 U3 yJaCTHUKOB I'PYIIIBI B PEIICHNAE PacCMATPHBAEMON TP 00JIEMEI.

K koniy oby4enus B 11 kaacce nmpeaMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHPOBAHHOCTD y 00yJAIOIINXCS YMEHHUHA:

JIEMOHCTPUPOBATh Ha IPUMeEPaX POJIb ¥ MECTO (U3NKH B HOPMHUPOBAHNN COBPEMEHHOI Hay4YHON KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOH TEXH MKU U TEXHOJIOTHH,
B NPAKTUYECKOH JEATENBHOCTH JIFO/IEH, IIEIOCTHOCTD N €IMHCTBO (DH3MYECKON KapTHHBI MUPA;

YUNTBIBATH TPAHMIBI TPUMEHEHHUS M3Y4eHHBIX (QM3MYECKNX MOJIENCH: TOUEUHBIH 3JIEKTPUUECKUIT 3aps), Tyd CBETA, TOUEUHbBI MCTOYHHUK CBETA, si/€PHAs MOJEIhb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOT'O S/ipa IIPH PEIICHNH (PU3MUECKUX 3a/1a4;

pacno3HaBaTh (hU3MUYECKHE ABJICHMS (ITPOIECCHI) M OOBSICHATh MX HAa OCHOBE 3aKOHOB DJICKTPOJAMHAMHKH M KBAHTOBOW (DM3MKM: dJIEKTpHYECKas HPOBOIMMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJCIHCTBME MAarHWTOB, 3I€KTPOMAarHUTHAs WHAYKIMS, JEHCTBHE MAarHUTHOTO IO HAa MPOBOIHHK C
TOKOM M JIBIKYIIUHCS 3apsjl, SIEKTPOMarHUTHbIE KOJIEOaHNs M BOJIHBI, IIPIMOIMHEHHOE PacpoCTpaHEHHE CBETa, OTPAKEHHUE, IPEIOMIICHNE, HH Tepdepertus, 1udpakuns 1
HOJIIpU3allis CBETA, JMCHEepCHsi cBera, (orodnexrpuueckuii 3¢dekr (dorosddexr), cBeToBOE NaBieHHE, BO3HMKHOBEHHE JMHEIYAaTOro CIEKTpa aToMa BOAOpPOAA,
€CTECTBEHHAsl M MCKYCCTBEHHAsl PaJIMOaKTHBHOCTb;

OIMCHIBATh M3y4YCHHBIC CBOICTBA BELIECTBA (3JIEKTPHUYECKHE, MATHUTHBIC, ONTHYECKHE, JICKTPUUECKYIO TPOBOIMMOCTD Pa3JIMYHBIX CPEI) U 3JIEKTPOMArHUTHBIC
sBIIeHUs (NTPOLECChI), UCHONbB3Yys (PU3MUECKHE BEIMUYMHBI: JIEKTPUYECKHH 3apsi, CHJIA TOKA, 3JIEKTPHYECKOE HANpsKEHHE, JIEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYIIAs CHiia, paboTa TOKa, MHAYKIMS MAarHUTHOrO Mo, cuia Amnepa, cuia JlopeHIa, MHIYKTUBHOCTh KATyIIKH, HEPTHUs 3JIEKTPHYECKOro H
MAarHMTHOTO T1OJIEH, TIEPHOA M 4acTOTa KOJNeOaHUH B KoJIeOaTeNbHOM KOHTYpE, 3apsj] U CHJla TOKAa B IIPOLECCE TapMOHMYECKUX 3IEKTPOMAarHu THEIX KonebaHuil, GokycHoe
pacCTOsIHME M ONTUYECKAs CHJIA JIMH3BI, NIPH ONKCAHWH NPABUIBHO TPAKTOBAaTh (DM3MUECKUH CMBICT MCIIONB3YEMBIX BEIMYHMH, UX O0DO3HAUCHMS M €IMHMIBI, yKa3bIBaTh
(hopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUMHY C APYTUMH BEIHYMHAMHY;

OIMCHIBATh U3YyUCHHbBIC KBAHTOBBIC SABJICHHUS U IIPOLECCHI, UCIIOJIBb3Yys (PM3MUYCCKHE BEIMUNHBI CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA,
SHEPrUsl U UMITYIIbC (POTOHA, IIEPHOJ MONYpacajia, SHEPrys CBSA3M aTOMHBIX sijiep, IIPU ONMCAHHH MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEIHYUH, HX
0003HauEHHs U SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHYNHY C APYTUMH BETMYNHAMY, BBIYUCIATE 3HAYEHHE (PU3HMIECKOI BETHYNHEI;

aHAIM3UPOBaTh (PU3UUYECKUE TPOLECCH U SABICHUS, MCIOIb3Ys (U3NYECKHe 3aKOHBI M MPUHIMIBL 3aKOH OMa, 3aKOHBI MOCIE0BATENFHOIO U I1a PaJlIeIbHOTO
COCIMHEHMS] IPOBOJHMKOB, 3aKoH Jkoyns—JIeHna, 3aKOH 3J1eKTPOMarHUTHOH WHIYKIMH, 3aKOH HPSMOJIMHEHHOrO PaclpoCTPaHEHHs CBETA, 3aKOHBI OTPAXKEHHs CBETa,
3aKOHBI MPEJIOMIICHHs CBETa, ypaBHeHHe DiHIITelHa Ui poTod(ddeKTa, 3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPAHEHHs MMITyJIbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro
3apsja, 3aKOH COXPAHEHHS MacCOBOTO 4YHCJa, MOCTynaTel bopa, 3aKOH pajMOaKTHBHOrO pachaja, MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIMpOBKY 3aKOHA, €ro
MaTeMaTH4YECKOE BBIPAKEHUE U YCIIOBUS (IPaHUIIBI, 00JIACTH) TPUMEHHMOCTH;

ONpe/IeNATh HalPaBJICHNE BEKTOPA MHYKIMU MarHUTHOTO TI0JIs IIPOBOJHMKA C TOKOM, CHIIBI AMriepa n cruibl Jlopenna;

CTPOMTh ¥ ONHCHIBATH H300pakeHNE, CO3/1aBaEMOE IIIIOCKUM 3€PKajioM, TOHKO# JTHH30M;

BBITIOJIHATB SKCIIEPHMEHTHI 110 MCCIIEI0BaHHIO DU3MYECKUX SBICHUH 1 MPOIIECCOB C MCIONIb30BAHUEM HMPAMBIX M KOCBEHHBIX H3MEPEHHH: TIPU 3TOM (hOPMYIIHPOBATH
npo0ieMy/3aady ¥ THIIOTE3y Y4eOHOr 0 SKCIIePHUMEHTa, COOMpPATh YCTAHOBKY U3 IPEUIOKEHHOTO 000y 10BaHH s, TIPOBOAUTD OIBIT U (YOPMYJINP OBATh BBIBOJIBI;

OCYIIECTBIIATH NPAMBIC U KOCBEHHBIC N3MEPECHU (1)1/[31/[‘-[60](1/[)( BEJINYMH, IIPU 3TOM BblﬁlflpaTb ONTUMAJIBLHBINA CITOCOO U3MEPEHUA U UCIIOIB30BATh U3BECTHBIC METOABI
OLIEHKHM NOrPENIHOCTEN H3MEPEeHHIt;

UCCIIEN0BATh 3aBUCUMOCTH (DM3MYECKHX BEIMYUH C MCMOJIb30BAHUEM MPAMBIX M3MEPEHUH: MPH ITOM KOHCTPYHPOBATh yCTaHOBKY, (DMKCHPOBAThb Pe3yJbTaThl
l'lOJ'ly‘-lCHHOﬁ 3aBUCUMOCTH (1)!/[3!/['-ICCKI/IX BCJIIMYHH B BUJIC Ta6J'IHL[ 144 l"pa(l)l/lKOB, J€JIaTb BBIBOABI 110 PE3YyJIbTaTaM MCCICAOBAHUS;

cobmoaTh MpaBmiia 0E30MacHOro TpyAa NpPU MPOBEJCHWH MCCIC[OBAHMH B paMKax y4eOHOro SKCIEPHMEHTa, y4eOHO-HCCIEI0BATENbCKOH M MPOEKTHOI
JIEATEIbHOCTH C UCTI0Ib30BAHNEM U3MEPUTEBHBIX YCTPOUCTB U JaGOpaTOPHOro 000pYA0BaHUS;

perath pacu€THbIEC 33aUH C SIBHO 3aJaHHON (U3HUYECKOH MOAENIBIO, HCHONIB3Ys (H3MYECKHe 3aKOHBI M MPUHIMIIBL, Ha OCHOBE aHAIIM3a YCIOBHS 3a7add BHIOMPATh
(bHSH'—ICCKyPO MO/ICJIb, BBIACIATH (1]!/[3!/['-[6CKI/IC BCJIIMYHHBI U (bOpMyJ'lbl, HCO6X0}1HMbI€ JJIA eé peuenus, NpoBOAUTh paC‘-léTbI U OLICHUBATh PEAJIbHOCTD ITOJYYECHHOI'0 3HAYCHU
(usnyecKol BEIUYHHbI;

pemaTh KayeCTBEHHbIEC 3aJaud: BHICTPAMBATh JIOTUYECKH HEMPOTHBOPEUHMBYIO IIEMOYKY PACCYXIEHHH C OMOpOH Ha H3ydEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH H
(usnueckue ABICHUS;

HCIOJIb30BaTh TP PEIICHUM y4eOHBIX 3a7a4 COBPEMEHHBIC MH(OPMAIMOHHBIE TEXHOJNOTMH I MOUCKA, CTPYKTYPUPOBAHHUSA, HHTEPIPETALMU M TP €/ICTaBIICHUS
y4eOHOI 1 Hay4dHO-NOMYNIAPHOH HHOPMALUH, TONTYYEHHOH U3 Pa3IHYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UP OBATh MOJTy4aeMylo HH(pOPMaIIHIO;

00BACHATH NMPUHIIUIIBI ISHCTBUS MAIIMH, TPUOOPOB M TEXHHIECKHX YCTPOHCTB, pasnuyarth yCI0OBHA HX O€30MacCHOr0 HCMONb30BaHHsA B TOBCE/H €BHOMN KU3HH;

HPUBOJMThL MPUMEPBI BKJIaJ1a POCCUHCKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B 0OBACHEHHUE MTPOIIECCOB OKPYKAIOIIEr0 MUpPa, B Pa3BUTHE TEXHUKH
M TEXHOJIOTHH;

HUCIOJIb30BaTh TEOPETHYECKUE 3HAHUA 10 (U3MKE B TOBCEAHEBHON KM3HM JUId oOecriedeHus OE30MacHOCTH Mpu oOpallieHHH € NpUOOpaMH U TeX HUYECKMMU
yCTpoiicTBaMH, 11 COXPaHEHHs 30POBbs H COOMIOICHH I HOPM KOJIOTHIECKOTO MOBEICHUS B OKpY Karoleil cpere;

paboTaTh B TPYMIE C BBHINOJHEHHEM PA3MYHBIX COIMATBHBIX PONEH, MIAHUPOBATh PabOTy IPYIIBI, PalliOHANBLHO PACIpPENEIATh 00A3aHHOCTH M IIAHMPOBAThH
JIeSATEbHOCTh B HECTAHIAPTHBIX CUTYaIUAX, a[IGKBaTHO OIIEHUBATh BKJIAJ KaKIO0T0 3 YYaCTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOH MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoandecTBo 4acoB

DJIeKTPOHHBIE (HU(DPPOBHIE)

Ne n/m HaunmMeHoBaHMe pa3/ie/ioB U TeM NMPOrpaMMBbl Beero KoHuTpoabhbie IIpakTHyeckue 06pazoBaTeIbHbIe Pecypebl
padoThI padoThI
Pazgen 1. PUSUKA U METOJIbI HAYYHOI'O IIO3HAHUA
1.1 ®du3rKa U METOJIbl HAYYHOT'O MO3HAHUS 2 Eubmzorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubaunoreka [JOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2:2 Jlusamuica ! https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYIIIPHO-KMHETHYECKOM TEOPUU 9 1 bubmuorexa LIOK
' Yp P https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
3.2 OcHOBbI TepMOZMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTOSTHUSA BemecTBa. Pa3oBbie 5 bubnuoreka IJOK
' MePEXO/IbI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznea 4. SJJEKTPOANHAMHUKA
bubanoreka [JOK
41 D7eKTpocTaTiKa 10 ! https://m.edsoo.ru/7f41bf72
4.2 ITocTOsIHHBIN 31eKTpUYECKUI TOK. TOKH B 12 1 Bubmnoreka IIOK
' pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3sepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
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11 KJIACC

KoanuecTBo 4acoB

Jlj;-)n HaunmMeHoBaHMe pa3/iesioB U TeM NMPOrpaMMBbl Beero KonTpoJabhsbie IIpakTyeckue (?g;;az};z;ng:(gzg;gz)l
padoThI padoThI
Paznea 1. QJJIEKTPOAUHAMHUKA
1.1 MarsutHoe 1ose. JNeKTpOMArHUTHAS HHIYKIHS 11 1 3 bubnmoteka ITOK https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHHYECKHE U AIEKTPOMATHUTHBIC KONCOaHus 9 1 bubnumoteka IJOK https://m.edsoo.ru/7f41c97¢
2.2 MexaHUYECKHE U AIEKTPOMATHUTHBIE BOJTHBI 5 1 bubnumoteka I{OK https://m.edsoo.ru/7f41c97¢
2.3 OnTrka 10 3 Bbu6nuoreka ITOK https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 24
Paznea 3. OCHOBBI CHEIIPIAJIBHOFI TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CIIEIUATBHON TEOPUH OTHOCUTETBHOCTH 4 1 bubmmoteka ITOK https://m.edsoo.ru/7f41c97¢
HWroro no pazzpery 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 DJjIeMEHTBI KBAHTOBOU OITHKH 6 bubauoreka ITOK https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aroma 4 bubmmoteka ITOK https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE AP0 5 bubmmoreka ITOK https://m.edsoo.ru/7f41c97¢
HUroro no pazgery 15
Pa3gea 5. 9JIEMEHTBI ACTPOHOMMWU U ACTPOPU3NKHU
5.1 ‘ DJIeMEHTBI ACTPOHOMHUH U ACTPODU3UKH 7 1 bu6mmoteka ITOK https://m.edsoo.ru/7f41c97¢
HWroro no pazpery 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHHUE
6.1 ‘ O6o0b1aroree MOBTOPEHHE 4 bubnnorexa IIOK https://m.edsoo.ru/7f41c97c
HWroro no paznery 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koamn4ecTBo 4acos JlaTa u3ydeHus /3
Ne Tema Vpoka K I DJIeKTpOHHBIE NH(POBLIE
o/ yp Beero Oé-ITPOJILHLIe pﬁaKanecKne 06pa3oBaTEMbHbIC
padoThI padoThI o o pecypet
IVIAHY paxry
®dusnka — Hayka o npupone. Hayunsle MeTo bl TO3HAHUSA §1-2, bubnmnoreka [JOK
1 1 OTBETUTH Ha .
OKPYXAFOIIero Mupa BOMpOCH! https://m.edsoo.ru/ff0c32e2
2| Hayol apt Mipa. 5 npaTIHGCKOR tormenaoCTH 1 orerurs wa | BAOmoTeRa LIOK
Y P pa, B 1P A https://m.edsoo.ru/ff0c33e6
Josiei BOITPOCHI
§5-71
Mexanunueckoe IBmKkeHne. OTHOCUTEIBHOCTD OTBETHUTH Ha
3 MeXaHMYecKoro JBrxeHus. [lepemernienne, CKOpocTh 1 BOITPOCHI bubmorexa LIOK
’ ’ ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHue cTp25
3agaun Ne3
88, oTBETUTH
4 PaBHOMepHOE MPSMOTUHEHHOE JBUKECHHE 1 Ha sonpockt, | bubmorexa OK
P P A ctp27 https://m.edsoo.ru/ff0c3620
3agaun Ne3
89-10,
5 PaBHOYCKOpEHHOE MPSIMOTMHEHHOE TBI)KEHIE 1 zzieToHc: ™| Bubmiorera LIOK
YeKop p A CTpg p ’ https://m.edsoo.ru/ff0c372e
3agaun Ne3
6 CBobozHOE MajieHue. Y CKopeHne CBOOOIHOr0 MaIeHus 1 gi&ému Ha bubmorexa LIOK
A A ) P A A https://m.edsoo.ru/ff0c39cc
BOIIPOCHI
812,
KpuBonuneiinoe neuxeHue. [[BrkeHne MaTeprualbHON TOUKH OTBCTHTB HA | B 6 mnoTexa HOK
7 1 BOIIPOCHI, .
0 OKPYKHOCTH ctpds https://m.edsoo.ru/ff0c3ada
3agaun Ne3
813-14,
[Ipunuun otHocutensHocTH ["anunes. MHepuuanbHble bubnuoreka [JOK
8 N 1 OTBETUTH Ha )
cucrembl orcuera. [lepBbiif 3akon HeroToHa https://m.edsoo.ru/ffOc3be8
BOIIPOCHI
815,
Macca tena. Cuna. [Tpuamun cynepniosurinu cuit. Bropor OTBCTHTB HA | £ 6 mnoTeka HOK
9 . 1 BOITPOCHI, .
3ak0oH HbIOTOHA /T MaTepHaIbHOW TOUKH o https://m.edsoo.ru/ffO0c3be8
3amaun Ne3
816,
10 Tperur 3axoH HploTOHA 17151 MaTepHaIbHBIX TOUEK 1 OTBETUTH Ha bubmorexa 10K

BOIIPOCHI

https://m.edsoo.ru/ff0c3be8
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817-18,
OTBETUTH Ha

3akoH BcemupHoro tsarorenusi. Cuna tspkectu. [lepBast Bubmoreka [TOK
11 BOIPOCHI, i
KOCMHUYECKast CKOPOCTh cTp66 https://m.edsoo.ru/ff0c3d00
3agauun Ne3
819,
OTBETUTH Ha
12 Cuna octu. 3akoH ['yka. Bec Tena BOIIPOCHI bubmmorexa [IOK
yrpyr ) yKa. POCEL, https://m.edsoo.ru/ff0c3e18
ctp71
3a7a4n Ne3
820,
OTBETHUTH Ha
Cuna tpenust. Koaddunuent tperus. Cruia cONpOTHBICHHS Bubmuoreka [IOK
13 BOIPOCHI, i
MIPY IBM)KEHUH TeJla B KUIKOCTU HJIH ra3e c1p75 https://m.edsoo.ru/ff0c3f76
3a7aun Ne3
[NocTynaTensHOE ¥ BpaIlaTeIbHOE TBMKCHUE a0COIIOTHO 33-34,
14 TBEj };)FO Tena MOMEH”IL‘H CHUITBI Hnélqo CHUJTBL. Y CITOBHS iTBeTI/ITb Ha bubmuorexa LIOK
P . ) ) https://m.edsoo.ru/ff0c41a6
pPaBHOBECHsI TBEPIOTO Tea BOIPOCHI
§22-23,
14 i K
15 | Touex. Msmynse cnmr, 3akon coxpariens mimymhca. sompocw, | reHOTexa LIOK
) Y i P ypea. DOCEL, https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBIKEHUE ctp89
3agaun Ne3
824-25, 27,
Pa6ora u MotHOCTb cuiibl. KuHeTHueckas aHeprus OTBETHUTH Ha
16 Mare HanLHcL;f touku. Teopema 00 I/I3MeHeHI/II/IpKI/IHeTI/ILIeCKOI7f BOITPOCHI bubmmotexa IOK
p - 1eop POChL, https://m.edsoo.ru/ff0c4502
SHEPTUU ctpl02
3agaun Ne3
826,
[orenmmanbuas sHEprus. [loTeHnuansHas SHeprus 0 OTBETHUTH Ha
17 edo ilm OBAHHOW III) WHBI HI(-)ITGH I/IaJIBHa}? 9HE yrlII/II;IyTFeJIa BOIIPOCHI bubmorexa LIOK
ACGOPMHP DYHHBL. H p POChL, https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMITH cTp99
3agaun Ne3
§28-29,
[loreHnmanpHbIE W HEMTOTEHIIMATBHBIE CHITBL. CBSI3b paOOTHI
- OTBETUTH Ha
HEMOTEHIIMAJILHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU bubanorexka [JOK
18 . BOIIPOCHI, .
SHEPTUH CHCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHUIECKOH ctpl09 https://m.edsoo.ru/ff0c478c
SHEPTUu
P 3amayn Ne3
JlaGopartopHas padora «VccnenoBanue CBsi3u pabOTHI CHIIBI € 85-29,
19 M3MEHEHHEM MEXaHMYEeCKOH SHEPTUH Tella Ha IPIMepe TTOBTOPUTH
PACTSDKSHHUSI PE3MHOBOT'O JKI'yTa
§28-29,
TBETUTH Ha
Kontponpaas padora no teme «Kunemarnka. J[nHamuka. oTBe bubanorexa [JOK
20 BOIPOCHI, i
3aKOHBI COXPAHCHUS B MEXaHUKE» ctpl 09 https://m.edsoo.ru/ff0c4b74

3amaun Ne3
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OCHOBHEIE ITOJIOXKEHHUS MOHeKyHHpHO-KHHeTI/IquKOﬁ TCOPUH.

841-42,

bubanorexa [JOK

21 OTBETHUTH Ha
BpoynoBckoe nemxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
BOTIPOCHI
. 840,
XapaxkTep IBIKCHHUS W B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA.
22 N o OTBETHUTH Ha
Mojenu cTpoeHHsI Ta30B, KHUIKOCTEH U TBEPABIX TEI
BOTIPOCHI
8§39,
Macca monekyn. Komudecto BemectBa. [ToctossHHas
23 OTBETHUTH Ha
ABorajipo
BOIPOCHI
N 843,
TemmoBoe paBHOBecue. Temmeparypa u e€ uamepenue. [llkana
24 OTBETHUTH Ha
temnepatyp Llenbcus
BOIMPOCHI
§44,
OTBETHUTH Ha
25 Wneansuenii raz 8 MKT. OcuoBrHoe ypaBHeHne MKT BOITPOCHI Eubmzorexa LIOK
: yp POChI, https://m.edsoo.ru/ffoc4fde
ctpl74
3agaun Ne3
8§45,
AOconroTHas TeMIepaTypa Kak Mepa cpeaHeil KHHETHYECKOM OTBETHUTH Ha
26 SHEPTUH JIBUKEHUS IldeJIyepK ) Y% aEHeIfHél Menneneena- BOIIPOCHI bubmorexa HOK
priv 1 yi1. ¥p. it POCEL, https://m.edsoo.ru/ffoc511e
Knaneiipona ctpl76
3agaun Ne3
27 3akoH JlanbToHa. ["a30BBIC 3aKOHBI KOHCIIEKT
28 Jlaboparophast pabora «/ccnenoBaHre 3aBUCUMOCTH MEXITY KOHCITIEKT
rapamMmeTpaMH COCTOSIHUSI Pa3pEeKEHHOI0 ra3ay
846,
U3ormporiecchl B ujealbHOM ra3e u ux rpaduieckoe OTBETHTE HA | 1 6 inoTeka LIOK
29 BOIIPOCHI, .
MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
ctpl82
3agaun Ne3
847-48,
BHYyTpeHHSs SHEPT U TEPMOINHAMHYECKON CHCTEMEI K OTBETHTH Ha
yIp . P PMOZ bubanorexka [JOK
30 cnoco0bI e€ n3MeHeHus. KonniecTBo TeIoTsl U padora. BOIIPOCHI, .
https://m.edsoo.ru/ff0c5952
BHyTpeHHs1s 2HEPTUs OTHOATOMHOTO HII€AIBHOTO Ta3a ctpl9l
3agaun Ne3
31 Bl TerIoneneatn KOHCIIEKT bubanorexka [JOK
A PeaL https://m.edsoo.ru/ff0c5¢c36
32 VY nenpHas TEMI0EMKOCTD BelllecTBa. KoaIn4yecTBO TEMIOThI KOHCIIEKT bubamorexa [JOK
TpH Terutoriepeaade. AanaGaTHbIH IPoIece https://m.edsoo.ru/ff0c5c36
8§49,
. OTBETHTH Ha
IlepBrlii 3aKOH TEPMOAUHAMUKHI U €r0 MPUMEHEHUE K Bubmmoreka [IOK
33 BOITPOCHI, .
H30IpOoIIeccamM https://m.edsoo.ru/ffOc5efc
ctpl95
3agaun No3
34 HeobpatumocTs nporieccoB B npupozie. Bropoii 3akon 851, bubanoreka [IOK
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TEPMOINHAMUKHU orBetuth Ha | https://m.edsoo.ru/ff0c6230
BOITPOCHI
35 Ipunnun aeiicreus u KI1 TernoBoit MammHb (§)§l(3)éTI/ITI) Ha bubmorexa 10K
PUHIHIL ]I https://m.edsoo.ru/ff0c600a
BOITPOCHI
36 Huxn Kapno u ero KITJT KOHCIIEKT
839-51,
37 DKosoruyeckue npodIeMbl TEIII0IHEPTETUKI
TIOBTOPHUTH
Oo6o0mraronuii ypok «Monekyisipaas pusnka. OCHOBBI 839-51, Bubmoreka [IOK
38 .
TEPMOTMHAMHUKI» TIOBTOPHTh https://m.edsoo.ru/ff0c6938
39 Konrponbhas pabora no teme «MonekyispHas Gpu3HKa. KOHCIIEKT bubnmnoreka [TOK
OCHOBBI TEPMOTHHAMUKID) https://m.edsoo.ru/ff0c6a50
40 [Mapoo6pazoBanue u koHaeHcanus. VcapeHue 1 KUIeHUe KOHeTert bubmorera LIOK
pooop JieHcats. P https://m.edsoo.ru/ff0c63b6
a1 AOCOJIOTHAsI 1 OTHOCUTENBHAS BIIAXKHOCTH BO3/TyXa. KOHCIIEKT bubaunorexa [JOK
HacpleHHbI# map https://m.edsoo.ru/ff0c64d8
o | e o Kpumose e e I by LOK
P P AR P ’ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUabl
43 IInaBnenue u kpucramuMzanys. Y JejabHas TEII0Ta KOHCIIEKT bubnunoreka [JOK
wiaBienus. Cyonumarust https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEIUIoBOro Oananca Komerert bubmotexa LIOK
P https://m.edsoo.ru/ff0c6820
OnexTpuzays Tel. DNeKTpudeckur 3apsa. J[Ba Buna 856, bubnuoreka I[JOK
45 OTBETHUTH Ha .
SIIEKTPUYECKUX 3aPSIOB https://m.edsoo.ru/ffOc6bcc
BOIIPOCHI
857,
[IpoBOIHUKY, TUATIEKTPUKH U MOTYIPOBOTHUKH. 3aKOH OTBETHTL HA | B mnoTexa HOK
46 BOIIPOCHI, .
COXpaHEHHs JEKTPHICCKOTO 3apsiaa c1p229 https://m.edsoo.ru/ffOc6bcc
3agaun Ne3
858,
Biammopencreue 3apsnoB. 3akon Kymona. Toueunsid OTBCTHTE Ha bubanorexka [JOK
47 . BOIIPOCHI, .
SITEKTPUYCCKAW 3aPSJT https://m.edsoo.ru/ffOc6eces
cTp233
3agaun Ne3
859-60,
o | oo sy ok, T | morea 110K
YIICPIO3HLL P ' POCHL, https://m.edsoo.ru/ff0c6df2
HATIPSDHKEHHOCTH cTp239
3amaym Ne3
864-65,
49 Pa6ora cui anexrpocratideckoro noss. [lorennumar. orBeTHTh Ha | bubmmoreka [JOK
Pa3HOCTH IOTEHIAIOB BOITPOCHI, https://m.edsoo.ru/ff0c6f00

cTp257
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3amaun Ne3

862-63,
IIpOBOOHUKY U AUANEKTPUKH B IEKTPOCTATUYECKOM IIOJIE. Bbubnmnoreka [TOK
50 OTBETUTH Ha .
Judnektpudeckasi POHUIAEMOCTb https://m.edsoo.ru/ff0c7018
BOIIPOCHI
66,
51 DaexkrpoéMkocth. KoHmencaro (§)TB€TI/ITI) Ha Eubmzorexa IOK
i ’ P https://m.edsoo.ru/ff0c7126
BOITIPOCHI
867-68,
. OTBETUTH HA
52 DIEeKTPOEMKOCTb IIOCKOI0 KOHIEHCATOpa. DHEPTHUs BOIDOCHL bubnmnorexa [TOK
3apsKEHHOTO KOHJIEHCATOpa CTpg 65 ’ https://m.edsoo.ru/ff0c72c0
3amaun Ne3
867-68,
" - OTBETUTH Ha
JlaGopaTophast pabota "M3MepeHue 31eKTpOEMKOCTH
53 KoHJieHcaTopa" BOTPOCET,
P CcTp265
3agaun Ne3
ITpuHuuMI AEiCTBUS U IPUMEHEHNE KOHAECHCATOPOB, KOHCIIEKT
54 KOIHMPOBAJIBHOTO alapaTa, CTpyHHOro IpUHTepa.
DJekTpocTaTuueckast 3almTa. 3a3eMIICHUE JIIEKTPONPHUOOpPOB
81-4, 8,
DJEeKTpUYECKU TOK, YCIOBHS €ro CyIeCTBOBAHUSL. OTBETUTH Ha
55 [ocrostausi TOK. Cuna Toka. Hampspkerne. ConpoTuBIEHHE. BOIIPOCHI
3akon Oma 11 y9acTKa Ienu (y4eOnuk 11
K1)
§1_41 8!
ITocnenoBarensHOE, NapauiebHOE, CMEIIAHHOE COSTUHEHHE OTBETUTH Ha
56 I OBOJ:I:HHKOB JIabo aTIZ) Hast pabora «3yueHne g BOITPOCHI bubmorexa LIOK
P ) PaToOpHaz p v P https://m.edsoo.ru/ff0c74f0
CMEMIaHHOTO COeTMHEHHUST PE3UCTOPOBY (y4eOnuk 11
KI1)
89, 11,
OTBETUTH Ha
PaboTa 1 MOIITHOCTB AIIEKTPUIECKOTO TOKa. 3aKoH JI>Koys- bubnuoreka I[JOK
57 BOIIPOCHI .
Jlenna https://m.edsoo.ru/ff0c7838
(yuebnuk 11
KI1)
89, 11,
3akon Oma 111 OMHOU (3aMKHYTON) 3JIEKTPHUUECKON I[EeTIH. OTBETUTH HA
A ( YTOH) p ! bubamorexa [JOK
58 Kopotkoe 3ampikanue. JlaboparopHast pabora «3mepenne BOIIPOCHI .
https://m.edsoo.ru/ff0c7ae0
3/1C ucToYHHKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHUSD) (yuebnuk 11
KI1)
. 85, oTBETUTH
OJeKTpOHHAs MPOBOIMMOCTh TBEPBIX METAIIIOB.
Ha BOIPOCHI
59 3aBUCHMOCTH COIPOTUBIICHHS METAJIJIOB OT TEMIIEPATYpPHI. (yacOmmK 11
CBepXnpoBOANMOCTh 1
K1)
60 DJIeKTpUYECKHH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX KOHCIIEKT

ITy4YKOB
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HOJ'IprOBO)lHI/IKI/I, X COOCTBEHHAsS U IpuMecHas

86, OTBETUTH
Ha BOIPOCHI

bubanorexa [JOK

61 MPOBOMMOCTE. CBOWCTBA P—N-NIepexoza. 1 (yuebmuk 11 | https://m.edsoo.ru/ff0c84ae
[MomynpoBogHUKOBBIE TPUOOPHI )
8§87, OTBETUTH
62 DJIEeKTPUUECKUH TOK B PACTBOPAX U pacIuiaBax AJIEKTPOIUTOB. 1 Ha Bompockl | bubmmoreka [JOK
DJIEKTPONUTHYECKAS TUCCONUANUS. DIISKTPOIN3 (yue6nuk 11 | https://m.edsoo.ru/ff0c82ba
KI1)
63 DNEeKTpUUECKUH TOK B razax. CaMOCTOSTENbHBIN U 1 KOHCIIEKT Bubmoreka [IOK
HECaMOCTOSITeNbHBIN pa3psa. Momuus. [lnasma https://m.edsoo.ru/ff0c84ae
81- 11,
64 DJIeKTpUIECKUe MPUOOPHI U YCTPOWCTBA M UX MPAKTUICCKOEC 1 MIOBTOPUTH Bubmuoreka [TOK
npumMenenue. [IpaBuna TeXHUKH 6€30MaCHOCTH (yue6nuk 11 | https://m.edsoo.ru/ff0c86fc
K1)
81- 11,
. MOBTOPUTH bubaunorexa [JOK
65 OGobmarouit ypoK «INCKTPONMHAMUK 1 (yuebnuk 11 | https://m.edsoo.ru/ff0c88be
KI)
5 | Mocrommma anextpwaccsa ox. Toun s pasmssns 1 sostopur, | BHOmoTesa LIOK
‘ https://m.edsoo.ru/ff0c8a8a
cpemax»
810,
67 Urorosasi koHTpONBHAs paboTa 1 zzieToHc: ™| Bubmiorera LIOK
P P P https://m.edsoo.ru/ff0c8c56
(y4eOnuk 11
K1)
. . 81-68, Bubnuoreka ITOK
68 PesepBHblit ypok. O0o6miatomumii ypok mo temam 10 knacca 1 HOBTOPHTS https://m.eds00.ru/fOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

Jarta uzyuenus

/3

DJIeKTpOHHBIE NH(POBLIE

Tema ypoka KoHTDOJIBHBIE o0Opa3oBaTeJIbHbIE
n/n P Bcero P MpakTnueckne P
padoTsI pecypcbl
padoTsl o o
mwiany | gakry
1 IocTosiHHBIE MATHUTHI M UX B3auMojeicTBrHe. MarauTHoe nose. Bextop 1 bubnmnorexa [JOK
MarHUTHON MHAYKIMHU. JINHUM MarHUTHON HHAYKIMH https://m.edsoo.ru/ff0c9778
2 MarsuTHOe 1ojie NpoBOAHUKA ¢ TokoM. OnbIT Dpcrena. 1 bubnmnorexa [JOK
B3zaunmoieiicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabGopatopnas pabota «M3ydeHre MarHUTHOTO OIS KATYIIKHA C TOKOMY) 1 1 bubmorexa HOK
paTOpHad p v v https://m.edsoo.ru/ff0c98fe
efiCTBHE MarHUTHOTO TIOJISl Ha IIPOBOJIHUK ¢ TokoM. Criia AMmrepa.
4 §a6o aTopHas paborta <<I/ICCJ'IeI[0]I:aHI/I§ JIEHCTBUS TIOCTOSTHHOTO MI;,FHI/ITa 1 1 bubmorexa HOK
PaTOPHas p https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM)
5 JleiicTBHE MarHUTHOTO TOJI Ha IBHKYILYIOCS 3apsKEHHYIO YacTHUILY. 1 bubnuoreka LIOK
Cuna Jlopenma. Pa6ora cuisl Jlopenia https://m.edsoo.ru/ff0c9df4
6 OnexTpoMarHuTHas HHAYKIMS. [I0TOK BeKTOpa MarHUTHOM MHAYKIHH. 1
O/IC naaykiuu. 3akoH 3JeKTpoMarauTHoN nHaykuuu ®apanes
7 JlaGoparophast pabora «lccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHON 1 1 bubnuoreka IJOK
HHIYKIA D) https://m.edsoo.ru/ff0cal50
8 WnpykTuBHOCTH. SIBNeHne camonHAyKunu. DJ{C caMOMHITYKIHH. 1 bubnuoreka IJOK
DHeprusi MArHUTHOTO MOJISL KATYIIKK ¢ TOKOM. DJIEKTPOMATHUTHOE TI0JIe https://m.edsoo.ru/ff0ca600
TexHU4ecKue yCTpONUCTBA U UX NIPUMEHEHHUE: TOCTOSHHBIC MATHUTBHI,
9 AJIEKTPOMATHUTBI, 3JIEKTPOBUTATE) b, YCKOPUTEIH IIEMEHTAPHBIX 1
YaCTHII, MHAYKIIMOHHAS TIeYb
bubanorexa [JOK
10 | O6oGmaromuii ypok «MarHutHoe mose. DJIeKTpOMarHiuTHasE UH sy 1
HHIATOLIIH Yp P YK https://m.edsoo.ru/ff0cab82
11 KonrponbHas pabora 1o teme « MarauTaoe mnoine. DJIeKTpOMarHuTHast 1 1 bubnuoreka [JOK
HHIYKIASD https://m.edsoo.ru/ff0cad58
12 CB00oIHBIE MEeXaHUUeCKHe Konebanust. ['apMoHHYecKre KoleOaHuHs. 1 bubanorexa [JOK
YpaBHEHHE TaApMOHHYECKUX Koebannii. [IpeBpaliieHne SHepTun https://m.edsoo.ru/ff0caf06
13 Jlabopatophast pabora «MccnenoBanue 3aBUCUMOCTH TIEPUO/IA MAaJIBIX 1 1
KoJieOaHMH rpy3a Ha HUTH OT JUTUHBI HUTH U MacChl TPy3a»
KonebarensHpi KoHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIE KOJICOaHHS B
14 | umeansHOM Kone6aTen}§1){0M KOH’? e AHaJI(I;)I‘I/Iﬂ MEXIy MEXaHUICCKUMHU 1 bubmorexa 10K
A ype. o https://m.edsoo.ru/ff0ch820
1 3JICKTPOMATHUTHBIMU KOJIEOAHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUN B UICATEHOM 1 Bubmmoreka [IOK
K0J1€0aTEeTbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[peacTaBneHue 0 3aTyXarOIUX KOJIeOAHUsIX. BBIHYK/ICHHbIC
el yxatom YA Bubmmoreka [IOK
16 | mexanmueckue Konebanus. PesoHanc. BeiHyKIeHHBIC 1

OJICKTPOMArHUTHBIC KoJie0aHus

https://m.edsoo.ru/ffOcbb86
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Ilepemennbid Tok. CHHYCOMJAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTB

bubanorexa [JOK

17 Eelf;r;;{;({g;g;oxa. AMIITUTYIHOE U ISWCTBYIOIEe 3HAUEHNE CHIIBI TOKa https://m.edsoo.ru/fOcbd34
18 TpaHC(l)OpMaT(Bp. [IponsBoncTBo, Nepenaya u norpedaeHne
IIEKTPUUYECKOH YHEPTHH
19 YCeTpoicTBO U PaKTHYECKOE MPUMEHEHHUE DTIEKTPUYECKOT O 3BOHKA, Bubmoreka [IOK
reHepaTopa MepeMeHHOro TOKa, JIMHUIH 3JIeKTpornepeaay https://m.edsoo.ru/ff0cc324
20 DKOJIOrMYEeCKUE PUCKHU TP IPOU3BOJICTBE SMEKTPOSHEPTHH. Kynbrypa
WCIIOJIb30BAHMSI DJIEKTPOIHEPTUHU B TTOBCETHEBHOM YKU3HHU
21 MexaHnueckue BOJIHBI, ycioBus pacnpoctpanenusd. Ilepuon. CxkopocTs bubnmnorexa [TOK
pacipocTpaHeHust U JUIMHA BOJHEL. [lonepedyHble U MpOI0IbHbIE BOIHBI https://m.edsoo.ru/ffOcca54
22 | 3Byk. Cxopocts 3ByKa. [ pomKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa Eggg:?frzéﬁsg(.)rﬁ/ﬁ%cc%
23 DJIEeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA U cKOpocTh. [llkana Bubmuoreka [IOK
9JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUMIIBEI paiuOCBS3U U TeNEeBUACHUS. Pa3BuTHe CpeACTB CBS3U.
Panuonokanus
25 | KonrponbHas pabora «KomebaHus 1 BOTHBD EES;?%T:;S&?EMOCC(B 3
26 Hp;IMOJmi{eﬁHoe pacupocTpaHeHUe CBETA B OQHOPOJHOM cpeie. bubnunoreka [JOK
ToueuHbIil HICTOYHHUK CBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OtpaxkeHne cBeTa. 3aKOHBI OTpaskeHus cBeTa. [loctpoenue bubnunoreka [JOK
H300paKEHHUH B TUIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
8 IIpenomnenue ceera. [lonHoe BHyTpeHHee orpaxenue. [Ipenenbabin bubnunoreka [JOK
YTOJI TIOTHOTO BHYTPEHHETO OTPaXKEHHUS https://m.edsoo.ru/ff0cd7f6
29 | Jlaboparophas pabora «/3MepeHue nmokaszarels NpeaoMICHHS CTEKIIa EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue nzodpaxkenuii B mua3e. GOpMyna TOHKO JTHH3BL EI/I6JI.I/IOTeKa HOK
VBenuueHue JTUH3bI https://m.edsoo.ru/ffOcddle
31 Jlabopatophast pabora «ccnemoBanue CBOMCTB H300paXKeHUid B
JIMH3aX»
3 Hucniepcus ceera. CinoxxHbIi coctaB 6emoro cera. L[ser. JlabopaTopras
pabota «HabroieHre TUCIIePCHH CBETay
33 | Unrepdepenuus ceera. Audpakiws ceera. udpakinonHas pemérka Eggg:?fnféxscﬁglj/ﬁme 422
34 | TlomepeuHOCTh CBETOBBIX BONH. [lomsipu3anust cBeTa BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0cf02e
35 Onrtruveckre IprUOOPHI U YCTPOMCTBA U YCIOBUSA MX O€30I1aCHOTO
NPUMEHEHHS
36 I'panunbl NPUMEHUMOCTH KIaCCHYECKOH MeXaHUKH. IlocTynatel Bbubnmnoreka [IOK
CHEIUATbHOW TEOPHUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCHTENHHOCTh OIHOBPEMEHHOCTH. 3aMeUICeHHE BPEMEHH 1 bubanoreka I[IOK
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COKpaIllCHNEC JJINHbI

https://m.edsoo.ru/ffOcfa42

DHeprusi U UMIYJbC PEISATUBUCTCKOW YyacTHUIbl. CBsI3b Macchl C Bubmoreka [TOK
38 N .
SHEPTUCH W UMITYIILCOM. DHEprHs OKOsI https://m.edsoo.ru/ff0cfc68
39 Konrponbnas pabora «Onrika. OCHOBBI CIIEIMANBEHON TEOPUN Bbubnmnoreka [TOK
OTHOCHTEJIHOCTH https://m.edsoo.ru/ffOcf6f0
Bbubaunoreka [JOK
40 | ®oronsl. Dopmyna [lranka. JHeprust 1 UMITYIIC HOTOHA hitps://m.edsoo.ru/ffocfel16
Bbubaunoreka [JOK
41 | OtkpeiTue u uccrnenoanue poroddpdekra. OnbiTer A. I'. CTonerosa hitps://m.edsoo.ru/fOcffcd
42 3akonbl horoaddexra. YpaBHeHne JuHIITenHa 1151 hororddexra. bubaunoreka [JOK
«Kpacnast rpanuia» porosddexra https://m.edsoo.ru/ff0d015e
. bubaunoreka [JOK
43 | Hasnenue cBera. Onbitel I1. H. JlebeneBa. XumMuueckoe ISHCTBHE CBETA hitps://m.edsoo.ru/f0d04a6
44 TexHUYecKue yCTpOHCTBA U MPAKTUUECKOE PUMEHEHUE: (POTOIIEMEHT,
(doTomaTuuK, coaHeuHas Oarapesi, CBETOIUO
45 | Pemenwne 3ama4 o TeMe «DIEMEHTHI KBAHTOBOM ONTHKI bubmuorexa LIOK
a https:/m.eds00.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pe3epdop/a o paccesiHUIO (-4acTHIl. bubnunoreka [JOK
[lnanerapHasi MOJIENb aTOMa https://m.edsoo.ru/ff0d091a
bubanoreka [JOK
47| Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenne u nornoieHre GOTOHOB MpH TIEPEXo/ie aToMa C OIHOT0 bubnuoreka I[JOK
48 9 .
YPOBHS SHEPIHH Ha APYroi. Buasl criekTpoB https://m.edsoo.ru/ff0d0afa
49 Bonnossle cBoricTBa yactuil. Bomus! ne bpouisa. Kopmyckymnspao- bubnuoreka I[JOK
BOJHOBOH qyanu3M. CIIOHTAHHOE W BBIHYXKICHHOE M3IyUeHHE https://m.edsoo.ru/ff0d0ca8
OrtkpsiTre paauoakTuBHOCTH. OMbITH Pe3epdop/aa mo onpeneneHno bubnuoreka I[JOK
50 .
COCTaBa PaJANOAKTUBHOT'O M3IYICHHSI https://m.edsoo.ru/ffod0fd2
51 CoxcrBa anbda-, 6eta-, raMMa-M3IydeHHs. BiusHue paguoakTHBHOCTH
Ha )KHBBIE OPTaHU3MBI
52 OTKpbITHE IPOTOHA U HEWTpoHA. M30Tombl. Anb(a-pacma. bubnuoreka [JOK
DJIeKTPOHHBIW U TTO3UTPOHHBIH OeTa-pacnan. ['aMma-u3mydeHne https://m.edsoo.ru/ff0d1162
53| TipoGounn, nepenesrum, sxanormtcesu ekt saepon Butmorera LIOK
p » TIeP ’ Aep https://m.edsoo.ru/ff0d1356
SHEPTeTHKH
OnemeHTapHBIE YacTHIEL. OTKPHITHE TIO3UTPOHA. MeToIb! HaOIroIeHHS
54 | Y PETHCTPALIN SJIEMEHTAPHBIX HACTHIL Kpyrnstit cron Bubmmoreka [IOK
«DyHIaMeHTAIbHbIE B3aMMOICHCTBUS. EMMHCTBO (DM3NUECKOW KapTHHBI https://m.edsoo.ru/ff0d0e38
MHpa»
55 Bup 3B€31H0r0 Heba. Co3Be3us, APKHE 3BE3bI, TNIAHETHI, UX BUANMOE
nprokenne. ComHevHas cucTeMa
56 | Comane. ComHedHast akTHBHOCTh. Mcrounnk sHeprun ConHITa U 3BE3]
57 | 3BE37pl, MX OCHOBHBIE XapaKTEPUCTHKH. 3BE3/IbI INIaBHOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MOCJIEI0BATENIbHOCTU. BHYTpeHHee cTpoeHue 3B€31. CoBpeMEHHBIE
IIPEICTABJIECHUS O IPOUCXOKACHUH U Bomonuy ConHua 1 3B€31

Mneunsi [1yte — Hama "anaktuka. [lonoxenue u asmkenne ConHIa B

58 . 1
lanakruke. [anaktukn. YépHbIe ABIPHI B sApax rajJakTHK

59 Bcenennas. Pazoeranue ranaktux. Teopus bomnbioro B3peiBa. 1
PenukToBoe M3nydeHue. MerarajakTruka

60 | HepemreHnHpie mpoOeMbl aCTPOHOMUU 1

61 | KonrponpHas padora «DJIeMeHThl aCTPOHOMUH U aCTPODUIUKID 1
O06o06maromuii ypok. Porb ¢pu3ukn u acTpOHOMHHM B SKOHOMHYECKOMH,

62 | TeXHOJIOTrMYEeCKOH, COIMAIbHON 1 ITHIECKON chepax NesTeTbHOCTH 1
4enoBeKa

63 O6o6marompulp“1 YPOK. ljonb ¥ MecTO (PU3UKU U aCTPOHOMHUH B 1
COBpPEMEHHOW HaYYHOH KapTHHE MHpa

64 O06o6marommii ypok. Pons ¢usudeckoii Teopur B popMUPOBAHHN 1
NPEJCTABICHUH 0 (HPU3MYECKOI KapTHHE MHUPa

65 Oo6o6maronuii ypok. Mecro (GpU3UUECKOi KapTHHBI MHpa B obmeM pany 1
COBPEMEHHBIX €CTECTBECHHO-HAaYUYHBIX IMTPEACTABJICHUHN O TIpUPOALC

66 | PesepBHbIN ypok. MaruuTHOE nosie. DIIEKTPOMAarHUTHAs HHAYKIIHS 1

67 PesepBHblii ypok. Ontrka. OCHOBBI CIIELIUAIBHOM TEOpUU 1
OTHOCUTEJIBHOCTH

68 PesepHblit ypok. KBanroBas ¢pusuka. DieMeHTbl aCTPOHOMHUU U 1 bubnunoreka IJOK
acTpohU3UKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O IMTPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

» ®usuka, 10 kmacc/ Msixumies .., byxoBues b.b., Corckuit H.H.; mox penakiueii [TapdentbeBoit H.A. AkiinonepHoe
obmectBo «M3natenpctBo «IIpocBemieHne»

» ®usmka, 11 xmace/ KacesinoB B.A., O0mIecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTBIO «J[PODA»; AknioHepHOe
obmectBo «M3natenpctBo «IIpocBemieHne»

METOAUYECKUE MATEPUAJIBI JJ51 YUUTEJISL
OEJIEPAJIBHAS PABOUYAS ITPOIT'PAMMA CPEJJHEI'O OBLIEI'O OBPA3SOBAHUA
OU3UKA (6a3oBsrii ypoenb)(mias 10—11 kimaccoB 00pa3oBaTenbHBIX OpraHU3aIIHiA)

YMK «®uzuka. 10 xnacc. bazoBblit ypoBEeHbY

1. YuyeOnuk ®dusnka. 10 knace. ba3oBblii u yriyonennbiid ypoau.(aBtop I'.51. Msikues, b.5. byxosues, H.H. Cotckwuit).
2. ®usuka. 10 kinace. ba3oBblit ypoBenb. Meroaudeckoe nocobue (aBrop A.B. Illaranuna).

3. ®@usuka. 10 knacc. Junakrnyeckue matepuansl (aBTopsl A. E. Mapon,E. A. Mapon).

YMK «®uzuka. 11 xnacc. ba3oBblif ypoBeHBY

1. YueOuuk ®dusuka. 11 kinace. ba3oBsiii yposeHs.(aBTop B. A. KachsiHoB).

2. ®usuka. 11 kiacc. ba3oeiii yposeHb. Meroauueckoe nocodue (aBrop B.A. KacbsiHOB).
3. ®usuka. 11 knacc. JJunakruyeckue matepuansl (aBTopsl A. E. Mapon,E. A. Mapow).

MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
1 http://nsportal.ru - coranbHas ceth paOOTHUKOB 00pa30BaHMSI.
2 http://markx.narod.ru/pic/ - pusuka B mkose.
3 http://festival. 1september.ru/articles/ - pecruans nemarorundeckux uaei «OTKPHITBINA YPOK».
4 http://www.fizika.ru/ - caiit s yauteneit GU3NKH U UX YICHHKOB.
5 http://www.physics.ru/ - matepuansl mo Gusuke.
6 www . ege .edu.ru - madopmMaroHHkIi mopraix EI'D.
7 http :// school - collection . edu . ru / - enunas xosmexrwst [JOPoB



