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IHHOACHUTEJIbBHASA 3AIINCKA

[Tporpamma no ¢uzuke 6a30BOro ypoBHsS Ha ypOBHE CpeHEro o0mero oopa3zoBanus pa3padboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBAHUH K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOI nporpammsl, npeactaBieHHbIX B PT'OC COO, a Taxke ¢ yuétoM (eaepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U KO HLIEHIIUU
npernoaaBaHus yueoHoro npeamera «dusnuka» B 00pa3zoBare’abHbIX opranusamusx Poccuiickoit denepamnum, peanu3yonmx 0CHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMBl.

CopepxaHue MPOrpaMMeI 1o (PU3HUKE HAMMPABJICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI Mupa oOydarommxcst 10—11 kmaccoB mpu 00yd4eHHH UX
¢u3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-EITEIBHOCTHOTO noaxoa. [Iporpamma no ¢usuke cootBerctByeT TpedoBanmsiM @I'OC COO k mianHupyeMbIM
JMYHOCTHBIM, TIPEIMETHBIM M METANPEIMETHBIM pe3yiibTaTaM 00ydeHUs, a TAKXKE yUUTHIBAET HEOOXOAUMOCTh PEATN3aluH MEXIIPEAMETHBIX CBSA3EH (PH3UKH C
€CTECTBEHHO-HAY4YHbIMU y4eOHBIMU NpeaMeTaMU. B Hell onpenenstoTcs OCHOBHBIE 1IeTU U3y4eHUs] PU3UKU Ha YPOBHE CpeIHEro o01iero oopa3oBaHus,
IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU: TUYHOCTHBIE, METAIIpeIMETHBIE, IPEAMETHBIE (Ha 6a30BOM YpOBHE).

[IporpamMma no gu3uKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca QU3UKHU Ha 6a30BOM YpOBHE, B TOM YHCJIE MPEAMETHbIE PE3yIbTaThl [0 rojiaM 00yueHus;

coJiepkaHue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

®du3rka Kak Hayka 0 HanboJee 00IKX 3aKOHaX MIPUPO/IbI, BHICTYIAs B KayecTBe y4eOHOT0 MpeMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN
00 okpyxkaromem mupe. [LIkonpHBIN Kype PU3UKH — CUCTEMOOOPA3YIONTUH IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEAMETOB, MOCKOJIBKY (PU3UUYECKUE 3aKOHBI
JIeKaT B OCHOBE MTPOLIECCOB U ABJIEHUH, U3y4aeMbIX XUMHEH, Onosioruelt, pusndeckoit reorpadueit u acrpoHomueil. Mcrnosib3oBanue U akTUBHOE PUMEHEHUE
(buznyecKux 3HAaHUM ONpeIeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPTreTHKHU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJYyYEHHsI HOBBIX
MaTepHaIOB C 3aJJaHHBIMU CBOMCTBaMH U Apyrux. V3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa
oOyyaromuxcs, B GOpMUPOBAHNE YMEHUHN IPUMEHATh HayYHbIH METO/] MIO3HAHMSI ITPU BHINOJIHEHUH UMM YU4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca Qpu3HMKH [UIsl ypOBHSI CpeTHEro 001Iero 00pa3oBaHus MOJI0XKEH P UAEH, KOTOPbIE MOKHO PACCMaTPUBATh KaK IPUHLUIIBI €70 OCTPOECHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC ABISAETCS JOTMUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3lesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK ¥ COBPEMEHHOH (DH3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuai Kypca GU3uku o0beIMHEH BOKPYT (pU3nUecKux Teopuil. Benymum B kypce sBisiercsa GopMupoBaHue
IIPEJCTaBICHUMA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEILIECTBE U MOJIE.

Hoes ecymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoib30BaHUEe I'YMaHUTAPHOTO MOTEHIMaIa PU3MUECKON HayKH, OCMBICIIEHHE CBSA3H Pa3BUTUS (PU3UKH C
pa3BuTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc Gu3uku npezmnosiaraetT 3HaKOMCTBO € IIUPOKUM KPYroM TEXHUUECKUX U TEXHOJOIMUECKUX MPUII0KEHUH N3yUeHHbIX
TEOPUH U 3aKOHOB.

Hoes sxonozuzayuu peanusyercs NoCpelICTBOM BBEAECHUS 3JIEMEHTOB COIEPKaHUs, MOCBSIEHHBIX 3KOJOIMYECKUM MpodiieMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBbI C pa3BUTHEM TEXHUKHU M TEXHOJIOTUH, a Takke 00CYKIeHUs IpoOIeM pallMOHAIbHOIO IPUPOAO M10JIb30BAHUS U HKOJIOTMUECKONH O€30IaCHOCTH.
CrepxHEBBIMH JIEMEHTaMM Kypca (U3MKH Ha ypOBHE CpeAHEro o0Iero oopazoBaHusl ABISAOTCS (huzndeckue Teopuu (GopMHUpOBaHUE MTPEJICTABICHUN O
CTPYKTYpe MOCTpOeHUS (PU3NUECKOI TeOpuH, poii (HyHIaAMEHTABHBIX 3aKOHOB M IIPUHLIUIIOB B COBPEMEHHBIX MPEACTaBICHUAX O MPUPOJIE, PAHULIAX
INPUMEHUMOCTH TEOPHM, JJIs ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUH U IIPOILIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN MOAX0] B Kypce (PM3UKHU pealn3yeTcs Mpexk/ie BCEro 3a CYET OpraHu3aluy SKCIEePUMEHTANbHON JesTeIbHOCTH oOydaromuxcs. Jns
0a30BOro ypoBHs Kypca (PM3UKU — 3TO UCIOJIb30BaHHE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U JIAOOPAaTOPHBIX paboT, KOTOpPHIE B
nporpamme no (¢usnuke 00beTUHEHBI B OOIIMIA CIIMCOK YUEHHYECKUX MPAKTUYECKUX paboT. Brljenenue B ykazaHHOM MepedyHe J1a00opaToOpHBIX padoT, IPOBOIUMBIX



IUIsL KOHTPOJISL U OLIEHKH, OCYIECTBIIACTCS YIaCTHUKaMH 00pa30BaTeIbHOTO MPOIecca UCXO0 I U3 0COOCHHOCTEH TUIaHUPOBAHUS U OCHAILIEHHUS KaOuHeTa (pU3HKH.
[Tpu 5TOM 0GecreunBaeTcs OBIACHUE O0YIAOIIMMUCS YMEHUSMHU MPOBOJUTH KOCBEHHBIE U3MEPEHUs, UCCIICAOBAHNS 3aBUCUMOCTEH (PU3NYECKUX BETTMUUH U
IIOCTAHOBKY OIIBITOB II0 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonnrmoe BHMMaHNe YACTACTCA pCHICHUTO paC‘-IéTHI)IX 1 KaYCCTBCHHBIX 3a1a4. HpI/I OTOM IJId paCLIéTHI)IX 3aa4 IPpUOPUTCTOM ABJIAOTCA 3aaa4u C IBHO 3aﬂaHHOﬁ
(1)H3HqCCKOﬁ MOZCIJIbIO, TO3BOJIAOIINEC ITPUMCHATD NU3YUCHHBIC 3aKOHBI U 3aKOHOMCPHOCTH KAaK U3 OJJHOT'O pa3aciia KypcCa, TaK U HHTCIPHUPYS 3HAHHUA U3 PA3HBIX
paszzaenoB. [l KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIIIOTCS 3a7aHus Ha 0OBSICHEHUE MPOTEKAaH!s (PU3MUYECKHX SIBICHUI U IPOIIECCOB B OKPYKAIOIIEH KU3HH,
TpeOyrorre BhIOOpa GU3NISCKON MOJICIH JIJISl CUTYaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO k MaTepraabHO-TEXHUYECKOMY 00ecieueHuI0 yaeOHOoTro mporecca 0a30BbId ypoBEHb Kypca (PM3UKU Ha YPOBHE
cpenHero oO1iero 00pa3oBaHus AOKEH U3y4aThCs B YCIOBUSAX MPEAMETHOTO KabUHeTa (PM3UKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAY4YHOI'0 LIMKJIa. B kabunere pu3uku 107KHO ObITH HEOOX0MMOE 1a00paTopHOE 000PYAOBAHUE IS BHIIIOJHEHHUS YKa3aHHBIX B IPOrPAMME I10
¢u3MKe YIEHUYECKUX NMPAKTUYECKUX PabOT U IEMOHCTPALMIOHHOE 000pyI0BaHHE.

JlemoHcTparmonHoe obopyaoBaHue GOPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM MUHUMAIBHON IOCTATOYHOCTH U 00E€CTICUNBAET TIOCTAHOBKY MEPEUYNUCIICHHBIX B
nmporpamMme 1o (1)I/IBI/IK6 KIIFOUEBBIX )IeMOHCTpaI_II/Iﬁ I UCCIICAOBAHUSA N3YydaCMBIX SIBIICHUN U IponecCoOB, SOMITMPUICCKUX U q)yHI[aMeHTaJ'IBHBIX 3aKOHOB, UX
TEXHHUYCCKUX HpI/IMeHeHHﬁ.

JlaboparopHoe o0opy1oBaHUE 711 YIEHUUYECKUX NMPAKTUYECKUX paboT popMupyercs B BUA€ TEMAaTHUECKUX KOMIUIEKTOB U 00ECIIeUnBAETCs B paciy€Te OTHOTO
KOMILICKTA Ha ABYX 06yqa}0m1/1xc;1. TemaTnaeckne KOMIIIEKTHI na6opaTopHoro 060py)1013aHI/1$1 JOJIKHBI OLITH MMOCTPOCHBI HA KOMIIJICKCHOM HUCIIOJIb30BAHHUN
aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHJIE IIU(PPOBBIX J1aOOpaTOpHUil.

OCHOBHBIMH TEJISIMU U3YYCHHS GUBHKH B 00IIEM 00pa30BaHUU SIBIISIIOTCS:

(GbopMupoBaHHE UHTEPECA U CTPEMIICHHUS 00YJaIOLIUXCS K HAYYHOMY M3y4E€HUIO IPUPO/Ibl, PA3BUTHE UX UHTEUIEKTYalbHbBIX M TBOPUECKHX CIIOCOOH OCTEN;
pa3BUTHE MIPEICTABICHUN O HAYYHOM METO/Ie MO3HaHUs U (POPMHUPOBAHNE MCCIEOBATENBCKOIO OTHOLIEHUS K OKPYXKAIOIUM SIBJICHUSM;

(bopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3ydeHHsI OCHOB CTPOEHUS MaTepUU U (PyHIaMEHTAJIbHbBIX 3aKOHOB (DU3UKH;

(bopmMupoBaHue YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3NUECKUX 3HAHUM U HAYYHBIX 0Ka3aTeIIbCTB;

(bopMupoBaHUe IPEACTABICHUN O pOJIU GU3UKH ISl pa3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHI.

JlocTiKeHHe 3THUX Lieei o0ecrieunBaeTcs peIeHueM cielyouX 3a7ay B MpoLecce U3yueHus Kypca (pU3MKU Ha ypOBHE CpPeIHEro 001Iero oopa3oBaHus:
IpUOOpETEHUE CUCTEMBI 3HAHUH 00 00LIMX PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIIOYasi MEXAHUKY, MOJIEKYIIIPHYIO QU3UKY, JIEKTPOANHAMUKY,
KBAHTOBYIO (DM3UKY U 3JIEMEHTHI acCTPOPU3UKY;

(dbopmMupoBaHUE YMEHHUI IPUMEHATh TEOPETUYECKHE 3HAHUS [l OOBSICHEHUS (PU3NUECKUX SBJICHUN B IPUPOJIE U VI IPUHATHS IPAKTUYECKUX PEILICHUH B
MIOBCETHEBHOM JKU3HU;

OCBOEHHE CIIOCOOO0B pelleHHs Pa3IMYHbIX 33/1a4 C IBHO 3aJJaHHOH (prU3MUecKol MOJENbIO, 3a/1a4, OJPa3yMEBAOLINX CAMOCTOATEILHOE CO3/1aHue (PU3NUECKO
MO/JIENH, aJIeKBaTHON YCIIOBUSM 3a/1a4H;

MOHMMaHHe (PU3NYECKUX OCHOB U MPUHIIUIIOB JICHCTBUS TEXHUUECKUX YCTPONCTB M TEXHOJOTHYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOLIYIO CPELY;
OBJIJICHUE METOJIaMH CaMOCTOSITEIBHOTO IJIAHUPOBAHUS U IPOBEIeHHs (PU3MUECKUX SKCIIEPUMEHTOB, aHAJIM3a U HHTepIpeTalii HHPOPMaLIUH, O IpeIeIeHUs
JOCTOBEPHOCTH MOIYYEHHOTO PE3YyNbTaTa;

CO3aHHE YCIOBHH JUIS pa3BUTHSI YMEHHMM NPOEKTHO-UCCIIEOBATENBCKOM, TBOPUECKOH AEATEIbHOCTH.

BocnurareabHbIH MOTEHITAAJ yqe6Horo npeamera «Du3uKa» Ha YPOBHEC OCHOBHOTI'O O6H.[CFO O6pa3OBaHI/I${ pCaIM3yCTCA HaA JIesITeIbHOCTHON OCHOBE qepes:



MpUBJICYEHUE BHUMaHMsI 00y4aromuxcs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YpOKax SBJICHUH, OpraHu3alMio padoThl ¢ MOIy4aeMON Ha YPOKe
nHpopMmanueit GU3NIECKOTo CONIEPKAHMS, BKIIOUas HHPOPMALIUIO O COBPEMEHHBIX TOCTHKECHUAX (DU3UKH; aHAIIN3 U KPUTHUECKOE OIICHUBAaHHUE
uHbOpMaInu;

MIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI ¢ 00yJIarOIIMMUCS: HHTEIUICKTYAJIbHBIX UTP, CTUMYIHPYIONIUX MO3HABATEIBHYIO MOTHBAIIUIO
o0yJaromuxcst; IMIaKTHUYECKOTO TeaTpa, I/ie OJIyYeHHBIC Ha YPOKE 3HAHUS OOBITPRIBAIOTCS B TEATPATBHBIX TIOCTAHOBKAX; TPYIIIOBON PaOOTHI M pabOTHI
B [1apax, KOTOPbIE y4aT 00y4arolnXcsi KOMaHIHOM padoTe U B3aUMOAEHUCTBUIO C APYTUMU O0y4JarOITUMUCS;

HHUIHUUPOBAHUEC U MMOAACPIKKY HCCJICI[OBaTeJILCKOfI ACATCIBbHOCTH 06yqafoumxc;1 B paMKax pe€ajiu3dalvi UMHU HHAUBUAYAJIbHBIX U I'PYHITOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO JAaeT 00YyJarolMCs BO3MOKHOCTh PUOOPECTH HABBIK CAMOCTOSITEIBHOIO PELEHUs TPOoOIeMBbl, pa3BUBAET YMEHUS
Ha6J'IIOI[aTB IMPUPOAHBIC ABJICHHS, BBIIIOJTHATD OIIBITHI U SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA C UCITIOJIb30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB, Q)OpMprCT
HaBbIK T€HEPUPOBaHUs U 0(hOPMIIEHUSI COOCTBEHHBIX MM, HaBbIK TyOJIMYHOTO BBICTYIUIEHHS TIepe] ayUTOpUell, apryMEeHTUPOBAHUS U OTCTAUBaHUSI
CBOEH TOYKH 3pEHUS;

3HAaKOMCTBO €O cepaMu NMpodeccrnoHalIbHOM e TENbHOCTH, CBSI3aHHBIMU C (U3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU HA JJOCTUXK CHUSIX
(bu3nyecKoil HayKH, 4TO CIIOCOOCTBYET Pa3BUTHIO MIPEJICTABICHUH O BO3MOXKHBIX cepax OyayIiei npopeccuoHanbHON AeATeIbHOCTH, CBI3aHHOM €
(U3MKOM, TOArOTOBKA K JallbHENIIeMy OOy4eHHIO B STOM HAIIPaBJIEHUU U OCO3HAHHOMY BBIOOPY oOydaromuMucs Oyayiei npodeccuu;

YCTAHOBJICHHUEC JOBCPUTCIIbHBIX OTHOIICHUA MCXKAY YUYHUTCIEM U YYHCHUKAMU, CHOCO6CTByI—OHII/IX MMO3UTUBHOMY BOCIIPUATHIO YHAILITUMHCSA Tpe6OBaHI/II/IVI/I
HpOCI)6 YUYHUTECIIA, aKTUBU3AIUN UX M03HABaTEeILHOMN JACATCIBHOCTH U aKTUBHOCTH,

moOyXaeHNE 00yJaroIIXCcs K COOTIOIEHNIO Ha YPOKE OOIIETTPUHATHIX HOPM MOBEICHHUSI, PABUJT OOIIIEHUS CO CTAPIIUMU (YUYUTEISIMHU) U CBEPCTHUKAMU
(IIKOJIBHUKAMH);

HCIIOJIb30BAaHNE BOCIIUTATEILHBIX BO3MOKHOCTEH COACPpIKaHUA yqe6Horo npeaMeTa 4€pe3 IEMOHCTpaIIO O6y‘IaIOH_[I/IMCH MpUMEPOB OTBETCTBCHHOIO,
IpaXXJaHCKOTI'O IIOBCACHUSA, ITPOABICHUSA YeJIOBEKOJIIOOUS U HO6pOC€pI[eLIHOCTI/I;

OpraHu3anunro HIC(i)CTB& MOTHUBUPOBAHHBIX U OPYAUPOBAHHBIX YHAIIUXCA HaJl UX HCYCIICBAIOIIMMHU OAHOKIaACCHUKaMHU.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usnka v MeTO/1bl HAYYHOTO MO3HAHUS

dusnka — Hayka o npupoje. Hayunble MeTo bl MO3HAHMSI OKPY’KAKOIIEero Mupa. Posib sSkcriepuMeHTa 1 TEOpUH B MPOLECCE O3HAHUS MPUPOJIbl. DKCIIEPUMEHT B
dusuke.

MoaenupoBanue pu3ndeckux sBieHui u npoueccos. Hayunslie runotessl. @uzndeckre 3aKOHbI U TECOPHU. ["paHUIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIMT COOTBETCTBUS.

Pousb 1 MecTo (pu3uKu B GOPMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUPA, B IPAKTUYECKOM EATEIHHOCTH JIFO/IEH.



Jlemoncmpayuu
AHanoroBsie U MUPPOBLIC U3MEPUTEIILHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHne. OTHOCUTEIILHOCTh MEXaHNYECKOoTOo JABMkeHusA. Cuctema oTcuéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CPeAHsISt CKOPOCThb, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaAIbHOM TOUKH, UX ITPOEKIIMU Ha OCHU CUCTEeMbI KoopauHaT. CloKeHHe
IIEPEMELIEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. ['padKi 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, YTH U TIEPEMEILICHUS] MaTepruaIbHOM
TOYKU OT BPEMEHHU.

CBoboaHoe najieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiiHoe nBrxeHue. [BrkeHne MaTepralbHOM TOUKHU MO OKPYKHOCTH C IOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, TUHEWHASI CKOPOCTb.
[Tepuoxa u yactora obpamenus. LleHTpocTpeMuTenrHOE YCKOPEHHE.

TexHu4eckue yCcTporuCTBa U MPAKTUUECKOE TPUMEHEHHUE: CITUIOMETD, JBMKEHUE CHAPSIIOB, IIETTHBIE K PEMEHHBIE TIepeIayun.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPALIUS] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.

[IpeobpazoBaHme ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBrkeHus Tena, OpoleHHOTo MO YTIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

HamnpaBnenne ckopocTy npu ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yueHnne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIBIO ONPEAEIIEHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY MYTAMHU, IPOHJEHHBIMH TEJIOM 32 MOCJIEI0BATEIbHbIE PABHBIE IPOMEXYTKHA BPEMEHH IPU PABHOYCKOPEHHOM JIB MKEHUU C
HayaJbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue nBuxkeHns apuKa B BI3KOM KUJIKOCTH.

W3yuenue aBuxeHus Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JJunamuka

[Tpuniun otHocutensHocTH ['anunes. [lepBriit 3akoH HetoToHa. MTHEpIMaibHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoit 3akon HeroToHa 1151 MaTepuanbHoi ToukH. Tperuii 3akoH HeloTOHA 171 MatepuagbHbIX TOUYEK.
3akoH BceMHpHOTO TsArotenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buzap! Tpenus (mokos, CKoybxeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuila TpeHus mokos. Koagduiment tpenus.
Cuna conpoTUBIICHHUS IPU ABMKEHUU TeJa B )KUJIKOCTU WJIU Tas3e.

[TocTynarensHO€ U BpamiaTeabHOE ABUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MoMEHT cuiibl OTHOCUTENIBHO OCH BpailieHusd. [1nedo cuibl. YcenoBust paBHOBecHs TBEPIOTO Tea.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: TIOAIIUITHUKY, JIBU’)KEHUE HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBiIeHME MHEpPLIUH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIUX TEJl.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AehopMarium.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYSHUS U CKOJIBKCHHSI.

VYcnoBus paBHOBecus TBEPOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuol

N3yuenue aBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKUHE U PE3NHOBOM 00pasiie, OT ux jaedopmMariiu.
UccnenoBanue yciaoBuid paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axonsl coxpanenusi 8 Mexanuke

Nmmynbe MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUAIbHBIX TOYCK. IMITyITbC CHITBI 1 U3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPaHEeHHs UMITyJbca. PeakTiuBHOE
JBUKEHHUE.

PaboTa cribsl. MOIHOCTE CHIIBI.

Kunerndeckast sHEprust MaTepuaibHON TOUKH. Teopema 00 N3BMEHEHHH KHHETHYECKOW SHEPTHH.

[ToTenumanesHas sueprus. [lorennnanbHast sHeprus ynpyro nedhopMupoBaHHON NpyKUHBI. [loTeHIManbHas SHEPrHs Tejaa BOJU3M MOBEPXHOCTH 3€MITH.
[ToTeHumanbHbIe U HEMOTEHIUAIbHBIE CHIbl. CBSI3b paOOThI HEIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOM SHEPTUH CUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKOMN SHEPTUN.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHE: BOAOMET, KOIIEP, PYKUHHBINA [TUCTOJIET, JBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexo mOTeHIMATBHON PHEPTHUH B KHHETUUYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3ydeHnne abCoOTIOTHO HEYNPYroTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHITBI ¢ U3MEHEHHEM MEXaHUYECKOM SHEPTUH Tella Ha MIPUMepe PacTsHKEHUs PE3UNHOBOTO KIyTa.

Paznen 3. MonekynspHas pu3uka u TepMOIMHAMUKA
Tema 1. Ocro8bl MONEKYIAPHO-KUHEMUYECKOU Meopuu



OcCHOBHBIE TIOJI0KEHUS MOJICKYJIIPHO-KMHETHYECKOM TEOPHH U UX ONBITHOE 00ocHOBaHue. bpoyHoBckoe nBmwkenue. Auddysus. Xapaxkrep 1BUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BelecTBa. MoAeIH CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPABIX TeNl M 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoJjeneil. Macca u
pa3zmepsl MoJiekyn. KonndectBo BemectBa. [locrosinnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH UICAIBHOTO raza. AOCOII0OTHAs TeMIlepaTypa Kak Mepa cpeaHei
KHHETHUYECKOM YHEPTUU TEIUIOBOTO JIBIKEeHUs yacTull ra3a. [llkana temnepatyp Kenbuna. ['a3oBbie 3akonbl. YpaBHenue Menaeneesa—Kianeiipona. 3akon
Hanbrona. M3omponeccsl B naealbHOM ra3e ¢ IOCTOSTHHBIM KOJIMYECTBOM BeulecTBa. ['paduueckoe npencraBieHe U30MpoLECcCOB: H30TEpMa, U30X0pa, u3obapa.
Texauveckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OMbITHI, TOKA3BIBAIOIINE TMCKPETHOE CTPOCHUE BEIIeCTBa, (PoTOrpaduul MOJIEKYJI OPraHUIECKUX COCIMHEHUH.

OneIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKEHHSL.

Mopens onbiTa LlTepua.

OnbIThI, TOKa3bIBAIOUINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHUSL.

Monens, WUTIOCTpUpYIOLIasi MPUPOTy AaBJICHUS ra3a Ha CTEHKH COCYa.

OnbIThI, WJUTIOCTPUPYIOIINE YpaBHEHNE COCTOSHUS U1€aIbHOTO ra3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe Ha OCHOBE U3MepeHUi 00bEMa KOMHATHI, 1aBJICHHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMETPaMU COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocrogbl mepmMoOUHAMUKU

Tepmoannamuueckasi cuctema. BHyTpeHHss1 S3HEprusl TEpMOIMHAMUYECKONW CUCTEMBI U criocoObl €€ n3MeHenus. KonnyectBo Temio el v pabota. BHyTpeHHss
SHEPTHUsl OJTHOATOMHOI'O WJEANIbHOIO ra3a. Buasl Tennonepenayu: TEMIOMPOBOIHOCTh, KOHBEKIMS, U3IydeHUE. Y IeNIbHAs TEIUIOEMKOCTD BellecTBa. KoanuecTBo
TEIUIOTHI [TPH TEIUIONEpeaaye.

[Tonsitre 06 agnabatnom npouecce. [lepBolit 3akoH TepMoanHaMuku. [IpuMeHeHre mepBoro 3aKkoHa TePMOJMHAMUKH K H3o1poiieccaM. I padudeckas
MHTEpIpeTaus padoThl raza.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

Tennossie Mamuubl. [IpuHIUIBL AeiicTBUS TeMIOBbIX MaiiuH. [IpeoOpa3oBanus sHEpruM B TEIIOBbIX MamuHax. KosdduineHT nojae3noro 1eiCTBUS TEIIOBON
Marusbl. ukn Kapro u ero koadduiiueHT noie3Horo AeicTBus. DK0JIOTHYeCKUe MpoOIeMbl TEIIOHEPTETUKH.

Texuuueckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: JBUTaTeIb BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTPEHHEH SHEPrUu Tesla IPpU COBEPLICHUH paObOThI: BHUIET MPOOKU U3 OYTHIIKU MO ACMCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3¢ upa B JIaTYHHOU
TpyOKe myTéM TpeHHs (BUACOAEMOHCTPALINSA).

V3MeHeHne BHYTpEeHHEH sHepruu (TeMIiepaTypbl) Tea npu Terjonepeaaye.

OnbIT o aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JABUTATEIs.

Yuenuuecxuu sxcnepumenm, nabopamopmusie pabomul



N3mepenue yaenbHOu TeII0OEMKOCTH.

Tema 3. Aepecamnvle cocmoanus éewjecmea. Pazoevie nepexoobl

[TapooGpazoBanue u KoHaeHcaus. Vicnapenue u kunenne. AGCOIIOTHAs U OTHOCUTENbHAS BIAKHOCTH BO3yxa. HacelmenHslid nap. Y aenpHast TemioTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammueckue u amopdHbIe Tena. AHU30TPOTIHS CBOWCTB KPpUCTAILUIOB. JKuakue kpuctamisl. CoBpeMeHHbIe MaTepuaibl. [taBnenue u
KpHUCTaTU3aus. Y AenbHas TerioTa miasienus. Cyomumanusi.

VYpaBHeHuUE TEIIOBOTO OaiaHca.

TexHuueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TTOJIYYCHHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM
qyclie HAHOMAaTepPHaJIOB, U HAHOTEXHOJIOT UH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX [1APOB.

Kunenue nmpu NoHW>KEHHOM JaBJICHUH.

CriocoOb1 U3MEPEHUS BIAXKHOCTH.

Habnmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue OTHOCUTEIBHON BIQXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoauHamuka

Tema 1. Dnexmpocmamuka

DJIeKTpU3aIus Tell. DIEKTPUUYECKUi 3apsia. [[Ba Buaa annekTpuyeckux 3apsaaoB. [[poBoIHUKH, TUAIEKTPUKH U TOJTYITPOBOJIHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.

B3aumoperictBue 3apsnoB. 3akoH Kynona. TodeuHbli 3JeKTpUUECKUN 3apsl. DieKTprudeckoe noje. Hanpssk€HHOCTD aiekTpudeckoro nojs. [Ipunuumn
CYIIEPIIO3UIINH JIEKTPUUYECKUX NoJIeH. JIMHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MO,

Pa6ora cun sanekrpocraruueckoro nosis. [lotennuan. Paznocts notenunanos. [IpoBoAHUKYN U JUAIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J(uaiekrpudeckas
MIPOHUI[AEMOCTb.

OnektpoéMKocTb. KoHeHcaTop. DIeKTpOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apspKeHHOTO KOHIEHCaTopa.

Texnuueckue ycTpoHCTBA U MPAKTUYECKOE MTPUMEHEHHUE: IIEKTPOCKOII, AIEKTPOMETP, SIEKTPOCTATHUYECKAs 3alUTa, 3a3€MJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP,
KOIMPOBAJIBHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO U IPUHLMUIT JAEHCTBUS 3JIEKTPOMETPA.

B3aunMoelicTBre Ha3IeKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPsUKEHHBIX Tell.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTU4ecKas 3alluTa.

JIMDIIEKTPUKH B IEKTPOCTATUUECKOM IIOJIE.



3aBUCUMOCTD AIEKTPOEMKOCTH IUIOCKOTO KOH/IEHCATOpa OT IUIOIAH IACTHH, PACCTOSIHUSA MEXAY HUMU U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannubiil 21ekmpudeckuti mox. Toxu 6 paznuuHvlx cpeoax

DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AeKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [locTOSSHHBIN TOK.

Hanpspokenue. 3akon Oma a5 ygacTka LIETH.

DNEKTpUUYECKOE COIIPOTUBIIEHHE. Y IeTIbHOE CONIPOTUBIIEHUE BenlecTBa. [locienoBarenbHoe, napauienbHOE, CMEILIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—Jleniia. MOIHOCTE JIEKTPHUYECKOTO TOKA.

DNeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHMKA TOKA. 3akoH OMa /1715 OJTHOM (3aMKHYTOM) anekTpuueckoit renu. Kopotkoe 3ambikaHue.
DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh COIIPOTUBIICHHUSI METAJJIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJUMOCTh OJTYIPOBOIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIUKOBBIE TPUOOPHI.
DIEeKTpUYECKHUN TOK B pACTBOPAaX M pacIuiaBax dJIEKTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.

DneKTpuYecKuid TOK B ra3ax. CaMOoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [Inazma.

TexHnyeckue ycTporcTBa U MPAaKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUYHUKHU TOKA, AIEKTpOHArpeBaTelibHbIe IPHOOPHI,
AIIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBINA O, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TaJIbBaHUKA.
Jlemoncmpayuu

W3Mmepenue CUIIbl TOKA U HANIPSDKCHHUS.

3aBUCUMOCTB CONPOTHUBIICHUS LWIMHIPUYECKUX ITPOBOJIHUKOB OT JJIMHBI, IUIOIIAIN ONIEPEYHOTO CEUEHUS U MaTepHaa.

CMenaHHOEe COeIMHEHUE POBOTHUKOB.

[Ipsimoe n3MepeHue dIEKTPOABIKYILEH cribl. KOpOTKOE 3aMBIKAHHE TAJIbBBAHNYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE BIIEKTPOJIUTOB.

HckpoBoii paspsi 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHOJA.

Yuenuueckuu sxkcnepumenm, nabopamopmsvie pabomul

W3ydeHne CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 31eKTpoABIKYIIEH CUIIbl HICTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUS.

HabGnronenue snexrpoiunsa.

Me:xnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIIecTBISETCS ¢ yUETOM COJiepKaTeIbHbIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeM aTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TeXHOJIOTHH.

Mescnpeomemusvie nonamus, CBI3aHHbIE C U3yY€HUEM METOJIOB HAyYHOTO TIO3HAHUS: SBJICHUE, HAy4HBIH (hakT, runoresa, pusnyeckas BeIMUNHA, 3aKOH, TEOPHS,
HaOJr0/IeHNe, SKCIIEPUMEHT, MOJICIMPOBAHKUE, MO/JIeb, U3MEPEHHUE.



Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHI, IMHEHas QyHKIMA, napabona, runepbosa, ux rpaguku U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX NMPOEKIIMH Ha OCH KOOPJUHAT, CJI0KEHHE BEKTOPOB.

Buonoeusn: Mexannieckoe IBUKEHUE B )KUBOH Mpupojie, TudQy3usi, 0CMOC, TEIII000MEH KUBBIX OPraHU3MOB (BUBI TEIJIONEPEaayH, TEINIOBOE PAaBHOBECHE),
AJIEKTPUYECKHE SBJICHUS B dKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPBIX T, )KUJIKOCTEHN U ra3oB,
AJIEKTPUYECKHE CBOWCTBA METAIJIOB, AIEKTPOIUTUYECKAs TUCCOLMALINS, TAJIbBAHUKA.

Teoepaghus: BnaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpazoBaHUE ABIKEHHH C MCIIOJIb30BAHIHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, MOAMIUITHUKY, UCTIOJIH30BAHNE 3aKOHA COXPAHEHHUSI NMITYJIbCa
B TEXHHUKE (paKeTa, BOJOMET U Ipyrue), IBUraTelb BHYTPEHHErO CropaHusl, apoBas TypOUHa, ObITOBOM XOJOANIbHUK, KOHIUIIMOHEDP, TEXH OJIOTUH MOTy4EHUs
COBPEMEHHBIX MaTepUajoB, B TOM YHCIIe HAHOMAaTepHaioB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas 3alllUTa, 3a3€MJICHHE AIEKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHArpeBaTeIbHbIE IPUOOPHI, AIEKTPOOCBETUTENIbHbIE TPUOOPHI, FaIbBaHUKA.

11 KJIACC

Paznen 4. DnekrpoauHamuka

Tema 3. Maenumnoe none. dnekmpomacHumHas UHOYKYusl

[ToctosiHHbIE MarHUTHI. B3anMo1eiicTBUE MOCTOSHHBIX MArHUTOB. MaruuTHoe nosjie. BeKTop MarHuTHOM MHAYKUMH. [IpuHIMN CyNeprno3uiMi MarHUTHBIX MOJI €.
Jluauu MarHuTHOM MHAYKIMK. KapTHa TUHMI MarHUTHON MHIYKIWH MOJISI HOCTOSIHHBIX MarHUTOB.

MarsuTHO€ noJie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMM MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO IPOBOJIHHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHHKA,
KaTylmku ¢ TokoMm. OnbIT Dpcrena. B3anmoaeicTBue npoBOHUKOB C TOKOM.

Cuna Amrniepa, €€ MOYJIb U HalpaBJICHUE.

Cuna JlopeHnua, e€ Moaynb U HampaiieHUE. [[BrkeHne 3apsyKEHHOM YaCTHIIBI B OJJTHOPOIHOM MarHUTHOM noJie. PaboTa cuisl Jlopenua.

SIBneHue AMEeKTPOMarHuTHOM UHAYKIMH. [I0TOK BEKTOpa MAarHUTHON MHAYKLMH. DIEKTPOIBHXKYILAS CHIIA UHAYKIHU. 3aKOH JIEKTPOMATrHUTHON MH IYKLIUH
®dapaes.

BuxpeBoe anektpuueckoe mnosue. JNeKTPOABUKYILAs CHUJIa MHAYKIMH B IPOBOJIHUKE, IBHKYILIEMCS IOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM ITOJIE.
IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIE€HNE CAMOMHAYKLIMH. DJIEKTPOIBUKYILASA CUIa CAMOUHIYKIINH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE IOJI€.

TexHuueckue ycTpoiicTBa U MPAKTUUECKOE TPUMEHEHHUE: TOCTOSIHHBIE MAarHUTBIL, 3JIEKTPOMArHUTHI, 3JIEKTPOABUTATElb, YCKOPUTEIU AJIEMEHTAPHbBIX YaCTHLL,
WHJYKIMOHHAs M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE ANIEKTPOHHOTO MTy4YKa MarHUTHBIM TI0JIEM.

JInHUM MHYKIIUYM MarHUTHOTO TIOJIAL.



B3aumoeiictBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Awmrnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOW MHIAYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYIIEH CUIIbI UHIYKIIMU OT CKOPOCTU M3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBneHue caMOMHTyKIIHH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomul

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

HccenenoBanue AeCTBUS MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.
HccnenoBanue siBlI€HUS IEKTPOMarHUTHOW MHIYKLIUH.

Paznen 5. Konebanust u BOJIHbI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble Ko1eOaHus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHUUECKHE KoJiebanus. ['apmonnyeckue kosebanus. [lepuon, yactora, ammiutyaa u ¢asza xonedanuid. [IpyxuHHbIHM
MasTHUK. MaremaTtnyeckuil MasTHUK. YpaBHEHUE rapMoHnYeckux koneOanuil. [IpeBpaiienue sHepruu Npu rapMOHUYECKUX KOJIeOaHHSIX.

Konebartenbublit KoHTYp. CBOOOIHBIE 3IEKTPOMArHuTHBIE KOJeOaHus B UA€aIbHOM KOJe0aTeIbHOM KOHTYpe. AHAIOTHSI MEXKIY MEXaHUYECKHUMHU U
AIIEKTpOMAarHUTHbIMU KoJiebanusMu. @opmyna TomMcoHa. 3aKOH COXpaHEHUs YHEPTHH B UJICAIbHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoiedaHusX. BeiHykIeHHbIe MexaHudeckue kojiebanus. Pesonanc. BelHyXIeHHBIE JIEKTPOMAarHuTHbIE KOJIeOaHusI.
[Tepemennsbiii Tok. CHHYCOUIAIBHBIN TEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U JEHCTBYIONIEE 3HAUCHUE CUJIBI TOKA U HAMP SDKCHUS.
Tpanchopmatop. [IpousBoacTBO, epeaada u MOTPEOICHUE IEKTPUUECKON IHEPTUH. DKOJIOTHIECKUE PUCKHU TIPH TPOU3BOJICTBE 3eKTpo3Hepruu. Kynbrypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuueckre ycTpoicTBa U NPaKTUYECKOE TPUMEHEHHE: JIEKTPUUECKHUIM 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aTyxarommx Koie0aHmii.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHNUS.

OcmorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HAMPSIKEHHS OT BPEMEHH) 7S 2JIEKTPOMArHUTHBIX KOJIeOaHui.

Pe3oHaHc nipu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHIEHCATOpA.

Monens JIMHAYM 3IIEKTPOIIEpENaUH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJa MANbIX KOJIeOaHHH rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LIETIH U3 MOCIIEA0BATEIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMacHUmMHule GOIHbI

MexaHnuecKie BOJIHBI, ycI0BHs pacnpocTpaHenus. [leproa. CKopocTh pacipocTpaHeHus U IIMHA BOJHBI. [lonepednsie 1 mpoaosbpHble BoJHBL. MHTEpdepentus
U AuQpakius MEXaHHIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IY4YEHUS IEKTPOMAarHUTHHIX BOJIH. B3anMHas opuenTtanus BexktopoB E, B, V B anextpomarantHoit BosiHe. CBolicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, IPEIOMIICHHE, TTOJsIpu3aryst, audpaxuus, naTepdeperipst. CKOpoCcTb AIEKTPOMarHUTHBIX BOJIH.

[IIkana 37eKTPOMAarHUTHBIX BOJIH. [I[prMeHeHNe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIAIIBI paIUOCBA3HU U TeNIEBUACHMS. Pagronokanusi.

DEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPeIbl.

TexHu4ecKue yCcTporuCTBa U MPAKTUUECKOE TPUMEHEHUE: MY3bIKaTbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBAs IMarHOCTHKA B TEXHUKE U MEIUITUHE, pajiap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieus.

Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneGmromeecs Tei10 Kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/ION M 9acTOTOM KOJIeOaHUH.

HccnenoBanue cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE, MPEIOMIICHHE, O pu3aius, Tudpakius, “HTeppepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHoe pacnpocTpaHeHre cBeTa B OJHOPOIHOM cpene. JIyu cBera. TodeuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakKeHUs cBeTa. [locTpoeHne n300pakeHMit B TUIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHUS CBETa. AOCOIOTHBIN MoKa3zarens npeinomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbIi yro NoJIHoro
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus cera. CriokHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparomiue u paccenBaromue JuH3bL. ToHKas muH3a. DoKycHOE paccTOSHUE U ONTHYECKask CUiIa TOHKOM JnH3bI. [locTpoenue uzo0pakeHuil B cOOMparoux u
pacceuBarOmMX JUH3aX. @opMylia TOHKOW JMH3bI. Y BEJIMUEHUE, JaBAEMOE JIMH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONTUKH.

Bonnosas ontuka. Murepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS HAOTIOACHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT
IBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. AudpakuronHas pemérka. Y ciaoBue HaO0IeHUS TJIaBHBIX MAaKCUMYMOB TIPH MaJJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PaKIMIOHHYIO
pELIETKY.

[Honspuzanus ceera.

Texuuueckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHUE: OUKH, JIyTa, (poToanmapaT, MPOESKIIMOHHBIN anmapar, MUKPOCKOI, TETIECKOTI, BOJIOKOHHAS OTTHKA,
Iu(paKkIMOHHAs PEMIETKA, TOISPOHI.

Jlemoncmpayuu



[TpssmonuHeitHOe pacpocTpaHeHHe, OTPaKEHHE U MpesloMiieHre cBeTa. OnTudeckue npudophl.
[TonHoe BHYTpeHHEE OTpaxkeHue. Moienb CBETOBOA.
HccnenoBanue cBOWCTB N300pakKeHUN B JTMH3aX.

Moenum MUKpPOCKOIIA, TEIECKOTA.

Habnronenue naTepdepeHnnu cera.

Habnronenue mudpakuuu cera.

Habmonenue nucniepcun cBera.

[TonyueHue crnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO JUPPAKIIMOHHON PEIIETKHU.
Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue nokaszaTesis NpeJoMIIEHUs CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.
HaGnronenue aucnepcun ceTa.

Paznen 6. OcHOBBI crieMaIbHOM TEOPUU OTHOCUTEIBHOCTH

['paHuIpl MPUMEHUMOCTH Ki1accudeckoil MexaHuku. [locTynarsl cienuanbHOM TeOpUH OTHOCUTENBHOCTH: HHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHIITEHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILIEHHE JTUHBIL.

DHEPrus ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChl C SHEPTUEH U UMITYJILCOM PESITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSL.

Pazgen 7. KBanToBas ¢usnka

Tema 1. Dnemenmuol K8AHMOBOU ONMUKU

®otonsl. opmyna [Tnanka cBsizu s3HEPruu GOTOHA C €ro YaCTOTONU. DHEPruUsi U UMIYIbC POTOHA.

OtkpsiTue u uccnenoBanue porodapdexra. OnbiTel A. I'. CroseroBa. 3akonsl hoTodddekra. YpaBHenue DiiHmTelina 1 hoTosddekra. «KpacHas rpanuna»
dhoTtorddexra.

JlaBiierue cBeta. Onbitel I1. H. JIeOGenena.

XUMHUYECKOE JENUCTBUE CBETA.

Texnuueckue yCTpONHCTBA U MPAKTUUYECKOE MPUMEHEHUE: (POTOANEMEHT, GOTOAATYUK, COTTHEUHas: OaTtapesi, CBeTOAUO.
Jlemoncmpayuu

®oT103PeKT Ha YCTaHOBKE ¢ IMHKOBO MIACTHHOM.

HccnenoBanue 3aKOHOB BHEIIHETO (oTod(hdeKTa.

Ceeroauo.



Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccessauro o -uactui. [lnanerapuas monens atoma. [loctynarer bopa. Uznydenue u normnomenue GpoToHOB pu
IIepexo/ie aTOMa € OJJTHOTO YPOBHS SHEPrUM Ha Ipyroi. Buapl cnextpoB. CriekTp ypoBHEN 3HEPIHH aToMa BOJOPOIa.

BousnoBsie cBoiicTBa yactull. Bosuel ae bpoins. KopryckynsspHO-BOJIHOBOM 1yain3M.

CrioHTaHHOE M BBIHYXJCHHOE U3Ty4YCHHUE.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIM aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Omnpenenenre AMMHBI BOJIHBI JIa3epa.

Habmronenue nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Halnronenune nuHEH9aToro crekTpa.

Tema 3. Amommoe s0po

DKCIIepUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTh CTpoeHus saapa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pezepdopa 1o ornpeneneHnIo cocTaBa pajaloakTUBHOTO
u3nyyenus. CBoiicTBa anb(a-, 0eta-, raMmma-u3inydeHus. BiausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBbI.

OTtkpeITHE TIPOTOHA M HeWTpoHA. HykimonHas moens sapa ['eitzendepra—Banenko. 3apsn sapa. MaccoBoe uuciio siapa. M30Tomsl.
Anbba-pacniag. INeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacma. ['amma-uznydeHue. 3aKoH paIMOaKTUBHOTO PacIajia.

DHeprus CBSA31 HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl sapa.

Snepusie peakunu. JleneHue u CUHTE3 €.

Anepusbrit peaktop. TepmosinepHblii cuHTe3. [Ipo0aeMBbI M TEPCIIEKTUBHI SIACPHON IHEPTETUKH. DKOJIOTHISCKUE aCTIEKTHI SACPHONU SHEPTCTUKH.
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoil KapTUHBI MUpA.

Texnuueckue ycTpoOHCTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETp, Kamepa BunbcoHa, siepHblii peakTop, aromMHas omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3HUPYIOIIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB YacTHil (10 TOTOBBIM (oTorpadusim).

Paznen 8. D1eMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

Oranel pa3BUTHA acTpOHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE aCTPOHOMMH.
Bun 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, X BUAUMOE JBH)KEHUE.
Conneunas cucrema.



Connue. Conneuynast akTuBHOCTb. McTtounuk sHeprun CosHua u 3B€37. 3BE3/Ibl, X OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpaabHbIi KJIacc —
CBETUMOCTBY. 3BE3/IbI IIIaBHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3]1 IIaBHOM MOCe0BaTeIbHOCTU. BHyTpeHHee cTtpoeHue
3B€31. CoBpeMEHHbBIE IIPEJICTABICHUS O IPOUCXOKICHUM U 3BostolMU CosHIa U 3BE3]. DTalnbl )KU3HU 3BE3L.

Mneunslii [1yte — Hama ["anaktuka. [Tonoxxenue u neuxenue Connna B ['anakruke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. YEpHbIE BIPHI B siApax
TaJIAKTHUK.

Bcenennas. Pacmpenne Beenennoi. 3akon Xa66na. Pazoeranne ranakruk. Teopust bonbimoro B3psiBa. PenmkToBoe n3nmydeHue.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenust HeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHUH [T OIIpEIeNIEHUs MOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE c0o3Be3a1si CEBEpPHOTO MOIYIIApHUs U IPKUE 3BE3/IBI.

HaGnronenus B reneckon Jlynsl, maner, Maeunoro ITyTu.

O6o61maroniee NTOBTOPEHNE

Ponb pusuky u acTpOHOMUYM B 3KOHOMUYECKOMN, TEXHOJIOTUYECKOM, COLIMAIbHON U 3THYECKOH cepax AesITeNbHOCTH YeJIOBEKa, poJib U MECTO (GU3UKH U
aCTPOHOMHUH B COBPEMEHHOM Hay4yHOU KapTHHE MHUpa, poJib (PHU3HUECKON TeOpHH B (POPMHUPOBAHHUHU MPEJICTABICHUN 0 GU3NYECKON KapTUHE MHUPa, MECTO
(buznyecKoil KapTUHBI MUpa B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca Gpu3uku 6a30Boro ypoBHs B 11 kiacce oCyIecTBiIseTcs ¢ yu€ToM CoJiepKaTeIbHbIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, reorpauu U TEXHOJIOTHH.

Mescnpeomemmuvie nonsamus, CBA3aHHbIE C U3y4EHUEM METOJIOB HAyYHOT'O TIO3HAHMS: SIBIIEHUE, HAy4YHbIH (akT, runoresa, pusnyeckas BEIMYUHA, 3aKOH, TEOpUs,
HaOJII0/IeHUEe, SKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHHUH, TPUTOHOMETPUYECKUE PYHKIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPBI U UX MPOEKIIMU HAa OCH KOOPJMHAT, CJI0’KEHHE BEKTOPOB, IPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUH, MPU3HAKH [10JI00US TPEYTOJILHUKOB,
olpeieNeHue IO U IIIOCKUX (Guryp u o0bEma Tel.

Buonoeus: anekTpruueckue siBICHUS B AKUBOU IPUPOJIE, KojeOaTeIbHble IBUKEHUS B AKUBOM MPUPOJIE, ONTUYECKHE SBICHUS B )KUBO IIpUpOJE, NecTBUE
pasyanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKast CTPYKTYpa TBEPBIX T€J, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUITMUECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.
T'eoepaghus: MarHUTHBIE 1OJIIOCA 3EMIIH, 3aJI€KU MAarHUTHBIX PYA, (OTOChEMKA 3eMHON OBEPXHOCTH, MIPEJCKa3aHUe 3eMJIETPSICECHUH.

Texnono2us: IMHAN IEKTPOIIEpENay, FEHEPATOP NEPEMEHHOIO TOKA, JIEKTPOIBUraTellb, MHAYKIIMOHHAS [1€4b, pasap, paiuONPUEMHUK, TEIEBU30D, AHTEHHa,
tenedoH, CBU-neub, poeKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBocHue yqe6H0r0 npeamMeTa «Du3nKa» Ha YPOBHC CPCAHCTO 061].161"0 06pa3OBaHI/ISI (6330BLII71 ypOBeHL) JOJIKHO o0ecneYnTh JAOCTHIKCHUC CIICAYIOIIUX
JIMYHOCTHBIX, METAIPCAMCETHLIX U NPECIMCTHBIX O6pa3OBaTCJ'IBHBIX PE3YJIbTATOB.



JUYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS YueOHOTO npeaMeTra « DU3uKay JOJDKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YUArOIINXCS PYKOBOJICTBOBAThCS
c(OpMHPOBAHHOM BHYTPEHHEH MO3UIIUEH TMYHOCTH, CUCTEMOW [IEHHOCTHBIX OPHUEHTAINNA, TTO3UTUBHBIX BHYTPEHHUX YOSKICHUN, COOTBETCTBYIOIINX
TPaJMLIHOHHBIM LIEHHOCTSM POCCUIICKOr0 00IIECTBa, PACHIMPEHUE )KU3HEHHOTO OTIbITA U OIbITA IEATENBHOCTH B IPOIIECCE pealln3allii OCHOBHBIX HAINpaBICHUM
BOCIIUTATEIILHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOTrO BOCITMTAHMS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOH MO3UIMH 00yJarOMerocs Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIeCTBa;

MPUHATHE TPAJULMOHHBIX 00IEUEIOBEUECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATENIBHOCTh B MHTEpEcaxX I'paxJaaHCKOro 00IeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpTraHu3alllu;
YMEHHE B3aUMO/IEHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU € UX (QYHKIUSIMU U Ha3HAUEHUEM;

TFOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKON EATEIBbHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHUS:

c(OpMUPOBAHHOCTH POCCUMCKON I'PakIaHCKON HIEHTUYHOCTH, MaTPHUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JJOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 00I1aCTH (U3HUKH U TEXHUKH;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PELLIEHUs, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHCJIE B
JEATENbHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOWYMBOIO OyyIIEro;

4) 5CTeTHYECKOTO BOCITUTAHHMSI:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi 3CTETUKY HaAy4YHOTO TBOPYECTBA, IPUCYILEro (GU3NIECKOIl HayKe;

5) Tpya0BOTr0 BOCITUTAHUS:

MHTEpEC K pa3IMYHbIM chepaM mpodeccnoHaIbHON 1eATeIbHOCTH, B TOM YHCJIE€ CBA3aHHBIM C (M3UKONM U TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBII BEIOOD
Oyayiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE HKU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pPa30BaHUIO M caMOOOPa30BaHUIO B 00J1aCTH (PU3UKU Ha NMPOTSHKEHUU BCEH JKU3HU;

6) 9KOJOrUYECKOro BOCIIUTAHUSL:

C(OPMHUPOBAHHOCTh IKOJOTMUECKON KYJIbTYpPbI, OCO3HAHHUE INI00AIBHOTO XapaKTepa 3KOJIOIHUECKUX IpooieM;

IUIAHUPOBAHUE U OCYILECTBIECHUE IEHCTBUI B OKPY’KAIOLIEN CPeJic Ha OCHOBE 3HAHUS LIEJIEH yCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

pacipeHue ombITa JesITeIbHOCTH FKOJIOTUUECKOM HalpaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HaHUi 10 pu3uke;

7) LEHHOCTH HAYYHOTO MO3HAHHUS:

c(OpMHPOBAHHOCTb MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3UUYECKON HAYKH;

0CO3HaHME [IEHHOCTH Hay4YHOU JesTeIbHOCTH, TOTOBHOCTh B IpOLIecCe U3YyueHHs (PU3UKH OCYIIECTBISATh IPOEKTHYIO M UCCIIEA0BATENIBbCKYIO JESITEIbHOCTh
VHJUBHUIYaJILHO U B IPYIIIIE.

METAIIPE/IMETHBIE PE3Y/IbTATHI
[To3HaBaTtenbHbIE YHUBEPCATIbHbBIE YUeOHbIE IeHCTBUA



bazoBbie ornyeckue NeMCTBUS:

CaMOCTOSITEIILHO (POPMYITHPOBATH M aKTYAJIM3MUPOBAThH MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISATH ENIN JeSITeILHOCTH, 33]1aBaTh MapaMeTPhbl K KPUTEPUH UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX (PH3UICCKHUX SBICHUSIX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIIUXCSI MATEPUATBHBIX U HEMATePHUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OLICHUBATh PUCKH MOCIEACTBUN IEATEIHLHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIIOBHSIX PEATBHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HESHHBIX MPOOIIeM.

ba3zoBrbie uccienoBarensCckue 1eHCTBUS:

BJIaJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH IMMOHATUSIMHU ¥ METOIaMU (PU3HUECKON HAYKH;

BJIQJIETh HABBIKAMH Y4€OHO-HUCCIE0BATEILCKOM U MPOEKTHOM ACSITEIIBHOCTH B 001aCTH (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TTOUCKY
METO/JIOB peIIeHUs 3a/1a4 (PU3UIECKOTO COJIePKaHUs, TIPUMEHEHHUIO Pa3TUYHBIX METO/I0B MTO3HAHMUS;

BJIQJIETh BUJIAMHU JIESATEIHHOCTH TI0 TIOJIY9€HHUIO HOBOTO 3HAHMSI, €T0 HHTEPIIPETAIINH, IPEOOPa30BAHUIO U TPUMEH CHUIO B PA3IMIHBIX YUEOHBIX CUTYAIHSIX, B TOM
quclie IPU CO3JJaHUH Y4EOHBIX TPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUIMHHO-CIIC/ICTBEHHBIC CBS3H U aKTyaJTU3UPOBATh 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAaXOAUTh apryMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX
YTBEPKJCHHM, 3a/1aBaTh TapaMeTPhl U KPUTCPUH PEIICHHS,

aHATM3UPOBATH TIOJIYUCHHBIE B X0JI€ PEIICHUS 3a/1a4M Pe3yabTaThl, KpUTHYECKH OIICHUBAThH WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHUSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTEIbHON NESATEIbHOCTH, B TOM YHUCIIE MPU U3YYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTUUECKYIO 007IaCTh KU3HEACSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE HJIEU, MPe/UlaraTb OPUTrMHAIbHbBIE TIOIXOAbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PELLICHUSI.

PaboTa ¢ nadopmanmeii:

BJIa/IETh HAaBBIKaMU MOJydeHHs] HHPOpMAIH (PU3HUECKOTO COJIePKaHUs U3 HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIISAThH MOUCK, aHATTU3,
CUCTEMAaTHU3AIMIO U UHTEPIPETANI0 HHPOPMAIIMH Pa3IMYHbIX BUJOB U (HOPM MpEACTaBICHHUS;

OIICHHUBATh JJOCTOBEPHOCTHh HH(OpPMALINH;

UCII0JIb30BATh CPECTBA MHPOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX 337124 C
coOnroieHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTHU, TUTHEHBI, PECypcocOepeKeHH s, MPABOBBIX M 3TUYECKUX HOPM, HOPM HHPOPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/aBaTh TEKCThI (PUINYECKOTO COACPIKAHUS B Pa3IMUHBIX hopMaTax ¢ y4ETOM Ha3HAYEHUS HHPOPMALIMK U [IEIEBON ayAUTOPHH, BHIOHPask ONTUMAIBbHYIO (GOpMY
MIPEJICTaBICHUS U BU3YyaIU3AIIHH.

KOMMyHI/IKaTI/IBHBIe YHUBCPCAJIIBHBIC y‘le6HLIe JICVCTBHUS:
OCYIICCTBJIATDH 06IJ_ICHI/IG Ha ypoKax (I)I/ISI/IKI/I " BO BHeypquoﬁ ACATCIBHOCTH
pacno3HaBaTb NPCANOCBIIIKA KOH(I)J'II/IKTHLIX CI/ITyaL[I/Iﬁ U CMsAT4YaTh I(OH(I)J'II/IKTBI;



Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ UHMBHIyaIbHOI pabOThI;

BBIOMPATh TEMATHKY M METO/IbI COBMECTHBIX JEHCTBUH C y4ETOM OOIIMX HHTEPECOB U BOZMOKHOCTEH KaXKIOTO YeHa KOJUICKTHUBA;

IIPUHUMATH LIEJI1 COBMECTHOM AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUSA 10 €€ TOCTHKEHHUIO: COCTABIIATH IIJIaH AEUCTBUH, pAaCIIpEesaTh POJIn
C Y4€TOM MHEHHUI y4aCTHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJA U KayKJOI0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3yapTaT 0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaIaraTb HOBBIE POEKTHI, OLEHUBATh UACH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATEIrMUECKOE MOBEJCHNUE B Pa3IMUHbIX CUTYalUsX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHULIUATUBHBIM.

PerynstuBHBIC YHUBEpCATbHBIC YICOHBIC ICHCTBUS

Camoopranusanus:

CaMOCTOSITEIIBHO OCYIIECTBIIATH MO3HABATEIBHYIO JCSITEILHOCTh B 00JIACTH (PU3UKH U aCTPOHOMUU, BBISIBJIATH TPOOJIEMBI, CTaBUTh U (JOPMYITHPO BAThH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEIIBHO COCTABJIATH IUIAH PEIICHHS PACUETHBIX M KAUeCTBEHHBIX 33J1a4, TUTAH BHITIOJTHEHHS MPAKTHICCKONW PabOThI ¢ YIETOM UMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPENOUTEHUII;

JaBaTh OLIEHKY HOBBIM CHUTYAIHSIM;

pacImpsATh paMKH y4eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MTPEAMTOYTCHUH;

JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO APYIUIIUU B 007acTH (PU3MKH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHbBIN U KYIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIBHBIA NHTEJUIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENISIM;

BJIa/IETh HaBBIKaMU MIO3HABATENbHOM pedieKCHH KaK OCO3HAHUS COBEPIIAeMbIX JIEHCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHMIA;
UCI0JIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOIO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAINU3E PE3yJbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3E PE3yIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B npouiecce 10CTHKEHUS TMUYHOCTHBIX PE3YABTATOB OCBOSHHS MPOTrpaMMBbl IO (PU3HKE 711 YPOBHSI CpeiHero o0Iero oopa3oBaHus y 00ydaronuxcs
COBEPIICHCTBYETCS] SMOIMOHANLHBIN WHTEIUIEKT, MPEANOaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HAaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBHOE COCTOSIHIE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAIBHOM chephl,
OBbITh YBEpEHHBIM B ce0e;

cCaMOperylIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIOCOOHOCTH aIaliTUPOBATHCS K AMOIMOHAILHBIM
W3MEHEHUSIM U TIPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,



BHyTpGHHCfI MOTHBaIlUHU, BKJIIO‘-IaIOH_[ef/'I CTPEMIJICHUC K NOCTUIKCHHIO LICJIM U YCIIEXY, OITUMU3M, MHUIIUATUBHOCTL, YMCHUC ﬂCﬁCTBOBaTB HUCXO0OA U3 CBOUX
BO3MOJKHOCTEH;

OMIIAaTUH, BKJIIO‘IﬁIOH.IGfI CHOCO6HOCTL MMOHUMATb SMOIMOHAJIBHOC COCTOSIHUEC APYIrUX, YIYUTBIBATDH €TI0 IMPU OCYIICCTBIICHUN 06H.[€HI/I$I, CHOCOGHOCTB K CO4YBCTBHIO
U COIEPEKUBAHUIO;

COILIMAJIBHBIX HAaBBbIKOB, BKIIFOYAIOIIINX CHOCO6HOCTI) BBICTpanBaTh OTHOLICHUSA C APYT'UMU JIIOJAbMHU, 3a6OTI/ITI)C$[, MMPOSABJIATE HHTCPCC U Pa3pCIlaTh KOH(l)JII/IKTI)I.

IIPE/IMETHBIE PE3YJ/IbTATbI

K xonmy o6y4yenus B 10 kiacce mpeIMeTHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0yUYaAIOIIUXCST YMEHUH:
JEMOHCTPHUPOBATH HA MTPUMEPAX POJIb U MeCTO GU3UKHU B ((OPMUPOBAHUH COBPEMEHHON HAyYHOUW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOU JIESITEIBLHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS N3YUEHHBIX (PU3HMUECKUX MOJIeTIEH: MaTepuaibHas ToOUKa, HHepIUaIbHas CUCTeMa OTCUYETa, aOCOIOTHO TBEPJIOE TEIIO,
WJICATBHBIN T'a3, MOJIEJIM CTPOCHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJI, TOUCUHBIN dJIEKTPUUECKUM 3apsil IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBaTh (U3HUECKHE SABIEHUS (TTPOILIECCHI) M OOBICHSATHh MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHYECKOW TEOPUHU CTPOCHHS BEIIECTBA U
ANEKTPOIMHAMHKHN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MIPSIMOJIMHEWHOE IBMYKEHNE, CBOOOTHOE TTAICHNE T, IBIYKCHHE 110 OKPYKHOCTH, HHEPIIHS,
B3auMoeiicTBre T, muddy3us, 6GpoyHOBCKOE NBMKEHUE, CTPOSHUE YKUIKOCTEH B TBEPBIX TEJ, U3MEHEHNE 00bEMa TeJl TPH HarpeBaHuU (OXJIKICHUHN),
TEIJTIOBOE paBHOBECHE, UCTIAPEHUE, KOHIEH AW, TIJIaBJICHUE, KPUCTAIUTA3AIUS, KATIEHNE, BIIAXKHOCTh BO3/yXa, MOBBIIIIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBA3b MEXYy IapaMEeTPAMH COCTOSIHUS ra3a B U30MPOLIECCAX, JIEKTPU3ALMS TEN, B3aUMOJACHCTBUE 3apsIOB;

OTHCHIBATh MEXaHUUECKOE JIBUKECHUE, UCTIOJb3Ys (PU3NUECKHE BETMYNHBI: KOOPAUHATA, MTyTh, IEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJla, UMITYJIbC
Tesa, KWHEeTUYEeCKasi SHeprus, MOTeHIMAIbHAs SHEPTHsl, MEXaHU4YeCcKasi paboTa, MEXaHUYECKasi MOIIHOCTb; IPU OMKMCAHUH MPABUIBHO TPAKTOBATH (PM3HUYECKUIN
CMBICTT UCTIOJIb3yEMbIX BETMUMH, UX 0003HAYEHUSI U €UHUIIBI, HAXOIUTh (OPMYJIbl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEJIU YHHAMM;
OTHCHIBATh U3yYCHHBIE TETUIOBbIE CBOMCTBA TEJ U TEIUIOBbIE SIBJICHUS, UCIIOIb3Ysl (PU3NUYECKHe BEIMYMHBL: JaBJICHUE Ta3a, TEMIEpaTypa, CpEAH A KUHETUYECKas
SHEPrusi Xa0TUUECKOT0 ABMKEHUS MOJIEKYII, CPETHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSSI SHEPrus, padboTa raza, KoaphuimueHt
MIOJIE3HOTO ACWCTBUSI TEIJIOBOTO ABUTATEINS; IPU OMMCAHUU NMPABUIIBHO TPAKTOBATH (DU3HUECKUN CMBICI MCIIOIb3yEMbIX BEJIMUMH, UX 0003HAYCHUS U €AUHULIBI,
HaXOJUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIHUUNHAM;

OMKCHIBATh U3yYEHHBIE JIEKTPUUECKIE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE SABJICHUS (IPOIECCHI), UCIOJIBb3YS (PU3NYECKUE BEIIUYUHBL: SJICKTPUUECKUN 3apsij,
AIIEKTPUYECKOE M0JIe, HANPSHKEHHOCTD MOJIs, MOTEHIMAII, Pa3HOCTh MOTEHIIHAIOB; IPU OMHCAHUU MTPABHIILHO TPAKTOBATh (PM3UUECKHUI CMBICI U CIIOJIB3yEeMbIX
BEJTUYMH, UX 0003HAYECHHSI U €IMHUIIbI; YKa3bIBATh (DOPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMU,

aHAIIM3UPOBATh (PU3UUYECKHUE MPOIIECCHI U SBIICHUS, UCIIONb3Ys (PU3MUECKHE 3aKOHBI M MIPUHIIMIIBL: 3aKOH BceMupHOTO TsiroTenus, |, 11 u |1l 3akonsr HeroToHa,
3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPruH, 3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIUI CYNEPHIO3ULIUH CUJI, IPUHIIMII PABHOIIPABUS HHEPLUHUAIbHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETHUECKYIO TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEAHEN KNHETUYECKON SHEPIrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
abCOIOTHON TeMIepaTypoid, MepBbI 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsaaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BhIPAKEHUE U YCIOBUS (TPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

O0OBSACHSATH OCHOBHBIC MTPUHIIMIIBI ICHCTBUS MAIlIUH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCIOBUS UX OE30MACHOTO UCIOIH30BaHMS B TTOBCEIHEBHON
KU3HU;



BBITOJIHATH KCIIEPUMEHTHI TI0 UCCIIEIOBAHNIO (DU3NYECKUX SBJICHHUH 1 TPOLIECCOB C MCIIOJIb30BAaHHEM MPSIMBIX U KOCBEHHBIX U3MEPEHHM, IPU 3TOM
¢dbopmynupoBath npobieMy/3a1ady ¥ TUIOTE3y y4eOHOTO SKCIEPUMEHTA, COOMPaTh YCTAaHOBKY M3 MPEIUIOKEHHOTO 000py10BaHUS, TIPOBOAUTE OTIBIT U
(bOopMyIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE N3MEPEHHS (PM3UICCKUX BEITHMUUH, IIPH STOM BBIOMPATh ONTUMAIIBHBIN CIIOCOO M3MEPEHHUS M UCIIOJIb30BATh N3BECTHHIC
METO/Ibl OLIEHKH ITOI'PEIIHOCTEN U3MEPEHNUM;

MCCIIEI0BATh 3aBUCUMOCTU MEXKAY (PU3MUECKUMH BETMUYNHAMH C MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (M KCHUPOBATH
Pe3yIbTAThI MOJYYCHHOHN 3aBUCUMOCTH (PU3UYECKUX BEJTMYMH B BHJIE TAOIUI] ¥ TPaUKOB, JeTIaTh BEIBOBI 0 PE3YJIbTaTaM UCCIICIOBAHMS,

coOuroaTh mpaBuiia 0€301acHOTO TPy/a MPH MPOBEACHNUHU MCCIISIOBaHUN B paMKaxX ydeOHOTO SKCIIEPUMEHTA, YIeOHO -HCCIIeI0BATEIbCKON U MTPOEKTHOM
JEeSITEIbHOCTH € UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOpHOro 000py10BaHuUs;

pemarh pacuéTHbIE 3aJ]a4l € IBHO 331aHHOM (PU3MUECKON MOJIENbIO, UCTIONb3Ys (PU3HMUeCKHUEe 3aKOHBI M PUHIUIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aJlaul BHIOMpATh
(U3NYECKYIO MOJIENb, BBIACIATH (U3NUECKUE BETUUUHBI U (POPMYJIbl, HEOOXOUMBIE IS €€ pelIeHUs, IPOBOANUTh PACUETHI U OLIEHUBATH PEATbHOCTH NOJYYEHHOTO
3HaueHUs GPU3NYECKON BETMUHHBI;

pelaTh KaueCTBEHHbIE 33/Jaul: BHICTPAUBATh JIOTMUECKU HEPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUH C OMOPOIl Ha U3yUEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3uvecKue SBICHNUS,

MCI0JIb30BATh MIPH PEIIEHUH YUeOHBIX 3a]]a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH JUIS ITOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TP €ICTABJICHUS
y4eOHOM 1 HayYHO-TIOMYJISIPHON MH(POPMAINH, TOJIYY€HHOMN U3 pa3InYHbIX HCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBATh MOIy4aeMylo HH(POPMAIHUIO;

MIPUBOJIUTH MPUMEPBI BKJIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOIIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU
W TEXHOJIOTHIA;

HCII0JIb30BATh TEOPETHUECKNUE 3HAHUS M0 (PU3UKE B MOBCEIHEBHOM KMU3HU Ul 0OecriedeHusi 0e30MacHOCTH MpU 00palieH!H ¢ MpuOopaMu U TEXHUUECKUMHU
yCcTpoiicTBamMu, sl COXpaHEeHHsI 3J0POBbs U COOIOACHUS HOPM SKOJIOTMUECKOT0 TIOBEICHUS B OKPYKAIOILIEH Cpee;

paboTaTh B rpyIIE C BHITOJIHEHUEM PA3JIMYHBIX COI[MANIBHBIX POJIeH, MIIaHUPOBAaTh pabOTy IPYIIIbI, PAMOHATLHO PACIPEAEIATh 00S13aHHOCTH U IIJIaHUPOBATh
JeSITENbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aIeKBaTHO OLICHUBATh BKJIAJ] KQXK/I0TO U3 YIACTHUKOB IPYIIBI B pElIEHHUE pacCMaTpUBaeMOM MpoOIeMBbl.

K xonmy o0yuenus B 11 xitacce mpenMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUH:
JEMOHCTPUPOBATH HA MPHUMEPAX POJIb U MeCTO (PU3UKH B (POPMHUPOBAHNN COBPEMEHHON HayYHOUW KapTHHBI MUPA, B PAa3BUTUH COBPEMEHHOM TEXHU KU U
TEXHOJIOTHH, B IPAKTHYECKOH EATEILHOCTH JIIOJIEH, IETIOCTHOCTD U €JMHCTBO (PM3MYECKOM KapTUHBI MUDA;

YYHUTBIBATh TPAHUIIBI IPUMEHEHHS U3yYEHHBIX (PM3UUECKUX MOJIENICH: TOUSUHBIN AIEKTPUUECKUH 3apsl, JTyd CBETa, TOUYCUHBIH HCTOYHHK CBETA, SiACpHAsi MO JIeTIb
aToma, HyKJIOHHAsI MOJIEJIb aTOMHOTO $I/Ipa TIPH PelIeHUH (PU3NUECKHX 3a/1a4;

pacno3HaBaTh (PU3NUECKHE SBICHUS (TIPOLECCHI) H OOBSACHITH MX HA OCHOBE 3aKOHOB AJICKTPOIMHAMHUKH U KBAHTOBOH (DM3UKH: IIEKTPUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3AMMOJICHCTBIUE MarHUTOB, JICKTPOMAarHUTHAsI MHIYKLUS, TEWCTBIE MAarHUTHOTO MOJIS Ha
IPOBOJHUK C TOKOM U JIBHOKYLIHICS 3apsij1, SIEKTPOMarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSMOJIMHEHHOE paclipoCTpaHEHHE CBETa, OTPAYKEHUE, IPEIIOMIICHUE,
uHTephepeHIMs, TUPPaKIUI U MOJIAPU3aLUs CBETa, TUCTepcHs cBeTa, hoTornekTpudeckuit 3pdext (hoTorddekr), cBeToBOE AaBICHNE, BO3H UKHOBEHHE
JMHEWYaToro CreKkTpa aToMa BOJ0pO/ia, €CTECTBEHHAs U UCKYCCTBEHHAs! paJOaKTUBHOCTH;

OIMCHIBATH U3yYEHHBIE CBOMCTBA BEIIECTBA (NIEKTPUUECKHUE, MATHUTHBIE, ONTUYECKUE, SIMEKTPHUUECKYIO TPOBOIMMOCTD PA3IMUHBIX CPE/) U AIIEKTPOMAarHUTHBIE
ABJICHUS (IIPOLIECCHI), UCHONB3Ys (PU3NYECKHUE BEIUUYMHBI: 3JEKTPUUECKUN 3apsil, CUJIa TOKA, IEKTPUUYECKOE HANPsHKEHUE, IEKTPUUECKOE COMTPOTUBIICHHE,
Pa3HOCTh MOTEHLIUANIOB, SIEKTPOABIDKYIIAs cujla, paboTa TOKa, MHIYKIUS MarHUTHOTO T0JIsA, cujia Amrnepa, cuia JlopeHIa, MHAYKTUBHOCTD KaTYIIKH, SHEPTUs



AIIEKTPUYECKOT'0 U MATHUTHOTO IOJICH, EPHUOJI ¥ YacToTa KojeOaHuil B KoJ1eOaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKA B MPOLIECCE TAPMOHUYECKUX
AIIEKTPOMATrHUTHBIX KOJIEOaHUH, OKYCHOE PacCTOSTHUE M ONTUYECKast CUJIa JIMH3bI, IPU OMMCAaHUH NPABUIIBHO TPAKTOBATH (PM3MUECKUI CMBICI U CHOIb3yEMBIX
BEJIMYUH, UX 0003HAYCHHS U €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETUYNHAMH;

OTIHCBHIBATH U3yYEHHBIC KBAHTOBBIC SIBIICHUS U TPOLIECCHI, UCTIONIB3YS (PU3MUYECKHE BETHUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA,
SHEPTHUS U UMITYJIbC (POTOHA, TIEPHOJ] ITOTypaciaaa, SHEPTUS CBSA3M aTOMHBIX SI€p, IPH OTMIMCAHUH IPABUIIBHO TPAKTOBATH (PH3MUECKUI CMBICIT HCIIOIB3YEMBIX
BEJIMYUH, UX 0003HAYCHHS U €IMHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEITMYMHAMH, BBIYHCIISATh 3HAYCHUE
(bU3HYECKON BEIIMYNHEL;

aHAJIM3UPOBATh PU3NYECKHUE MPOLIECCHI U SIBJICHUS, UCIIONIb3Ys (PU3MUECKUE 3aKOHBI M MPUHIMIIBL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BAaTEILHOTO U 112 pAJIJIENIbHOTO
COEJIMHEHUS POBOJIHUKOB, 3aK0H J[oyna—JleHia, 3aKkoH 31eKTpOMarHUTHOM MHIYKIIMH, 3aKOH MPSIMOJIMHEITHOTO pacpoCTpaHEHUs CBETa, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHUE DHHIITeNHHA 115 (oTod(d(deKTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPAaHEHUSI UMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiJia, 3aKOH COXpaHEHHsI MacCOBOT0 YMcIIa, MOCTyNaThl bopa, 3aKkoH paAroakTUBHOTO pacnaia, Ipu 3TOM pa3jinyaTh CJIOBECHYIO
(OopMyITHUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BbIPAYKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OTIPEIeIIATh HApaBIE€HUE BEKTOpA MHAYKIIMM MarHUTHOTO IOJISI TPOBOJHHUKA C TOKOM, CHJIbl AMmriepa u cuiibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHe, CO3/1aBaeMOe IIIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIEI0BAaHUIO (PU3UYECKUX SBJIEHUHN U MPOIIECCOB C HCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIL: PU 3TOM
dbopMynupoBarth rpodieMy/3agady 1 rurnoTe3y ydeOHOro SKCIIEpUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEUI0AKEHHOTO 000py10BaHNs, IPOBOIUTE OIBIT U
(hopMyTUPOBAThH BHIBOJIBI;

OCYIIECTBIIATH NPSMbIE M KOCBEHHbBIE U3MEPEHUS (PU3UUECKUX BEIMUYMH, IIPU ITOM BBIOMPATh ONTUMAIIbHBIN CIOCOO U3MEPEHMS U HCIIOJIb30BaTh U3BECTHBIC
METO/Ibl OIIEHKHU MOTPEIIHOCTEN N3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTU (PM3NUECKUX BEIMUYHH C HCIOJIb30BAaHUEM IPSIMBIX U3MEPEHH: IPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTATHI
MIOJTy4EHHOH 3aBUCHUMOCTH (PM3UYECKUX BEIMUYMH B BUE TaOIUI U Ipa(UKOB, 1e1aTh BBIBOBI 10 Pe3yIbTaTaM MCCIEJOBAHNUS;

coOuroaTh Mmpasuiia 0€30MacHOroO Tpy/aa MpH NPOBEACHNUH HCCIIEI0OBaHUN B paMKax ydeOHOr0 SKCIEPUMEHTA, Y4eOHO -UCCIeJ0BATENbCKON U TPOEKTHOM
JEATeIbHOCTH C MCII0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPONUCTB U J1a00paTOpHOro 000pyI0BaHHUS;

pelaTh pacu€THbIE 3a/1a4u C SIBHO 33JaHHON (PU3NYECKOI MOJEIbIO0, NCHOJb3Ys (PU3NUYECKHE 3aKOHBI M IIPUHLIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a7a4ll BEIOUPATh
(bU3NYECKyI0 MOJIEIb, BBIACIATH (pU3HUYecKre BETUYMHbBI U (GOpMyIIbl, HEOOXOAUMBIE JUI €€ peleHus, IPOBOIUTh Pacu€Thl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO
3Ha4eHUs (PU3NYECKON BETUYMHBI;

pelaTh KaueCTBEHHBIE 3aJ]aui: BHICTPAUBATh JOIMUYECKH HEIPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHUH ¢ OMOpPOil Ha U3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBICHUS;

MCIOJIb30BATh IPU PEIIEHUH YU4eOHBIX 331a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU /TSl IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U IPECTABICHUS
y4eOHOI U Hay4YHO-TIOMYJIIPHON MH(OPMALIUH, TOTYYEHHOHN U3 pa3IMYHbIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIy4aeMyto HHPOPMALIUIO;

OOBSICHATH IPUHLIMIIBI JEHCTBUS MAllIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3ianyaTh YCJIOBUSA UX O€30MIaCHOTO UCIOIb30BAHUS B IOBCEIHEBHON JKU3HU;
MPUBOAUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUH;

UCMOJb30BATh TEOPETUUECKUE 3HAHUS MO (PU3UKE B IOBCEAHEBHOM KU3HU Ul oOecrieyeHns 6e30MacCHOCTH IPU OOpaIlleHnH ¢ pUuOopaMy U TEXHUYECKUMU
YCTPONCTBaMH, AJIs1 COXPAHEHUS 3A0POBbS M COOMIOICHUS HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY Karollei cpese;



paboTath B rpyIiIe ¢ BHITOJHEHHEM PAa3IUYHBIX COIIMATIBHBIX POJICH, TUIAHUPOBATH PA0OTY TPYIIIBI, PAMOHAIBHO PAaCpeAeisITh 003aHHOCTH U IUIAHUPOBATh
JEeATeNbHOCTh B HECTAaHAAPTHBIX CUTYaLUsAX, JIeKBATHO OI[CHUBATH BKJIA]] KXKJOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMO TPOOIEMBI.
TEMATUYECKOE IINTAHUPOBAHHUE

10 KIIACC
No  |[HammeHoBaHME pa3/iesiOB M TEM MPOTPAMMBbI KonuuecTBo yacos OnektpoHHbIe (IU(MPOBHIE) 00pa30BaTEIbHBIE
n/n Bceero|[KorTponbubie [IpakTuuecKue peCypCBI
paboThI paboThI
‘Pa:;)len 1. DU3NKA 1 METOJIbI HAYYHOTI'O TTO3HAHU A ‘
‘1.1 Hd)mm(a ¥ METO/Ibl HAYYHOTO MO3HAHHSI HZ H || HEI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazaeny HZ H ‘
Paznen 2. MEXAHUKA |
‘2.1 HKI/IHeMaTI/IKa HS H || HBI/I6J‘II/IOT€K3 LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 H}II/IHaMHKa H? H || HBI/I6J‘II/IOT€K3 OK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHH COXpaHCHHUsS B MEXaHUKE HG Hl ||1 HBI/I6J‘II/IOT€K3 LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO o pazaeny H18 H ‘
‘Pa3ILCJ'I 3. MOJIEKVIJIAAPHASA ®U3NKA U TEPMOJMHAMUKA ‘
‘3.1 HOCHOBH MOJICKY/ISIPHO-KHHETHIECKON TEOPUH H9 H ||1 HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBH TEPMOTHHAMHKH HlO Hl || HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHbie cocTosHMS BemecTBa. PazoBbie 5 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
ePeX0 /bl
‘I/ITOFO o pazjaeny “24 || ‘
Paznen 4. IJIEKTPOJIMHAMUKA |
‘4.1 HBJIeKTpOCTaTI/IKa “10 || ||1 HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |[locTostHHBIH AMEKTpHUECKUI TOK. TOKH B 12 1 bubaunoreka IIOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeiax
‘I/ITOFO IO pa3feiny ||22 || ‘
‘Pe3epBHOC Bpems HZ Hl || H ‘
(OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME (68 |4 3 | |
11 KIIACC
No HHaI/IMeHOBaHI/Ie pa3/esioB U TEM IPOrPaMMbl HKoaneCTBo 9acoB HSneKTpOHHHe (uudpoBsie) 0Opa3oBaTeIbHbIC ‘
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n/n Bcero|[KoHTpoJibHBIE [IpaxkTrueckue pecypcebl
paboThHI paboThHI
[Pasnen 1. DJIEKTPOAMHAMUKA |
1.1 |MarauTHOE moJie. DNEeKTPOMarHUTHAS 11 |1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
HHIYKIHS
‘I/ITOFO 0 paszeny Hll H ‘
[Paszen 2. KOJIEBAHUS 1 BOJIHBI |
2.1 |[MexaHu4YeCKHE U IEKTPOMArHUTHBIC 9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
KojeOaHus
‘2.2 HMexaHquCKHe U 2JICKTPOMarHUTHBIC BOHHHHS Hl || HEH6JIHOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
2.3 |lOnruxa [0 | 3 |Bu6anorexa ITOK https://m.edsoo.ru/7f41c97c |
‘I/ITOFO o pazaeny H24 H ‘
‘Pazzlen 3. OCHOBBI CHEHHA.TH)HOPT TEOPMN OTHOCHUTEJIBHOCTU ‘
3.1 ||OcHOBBI CriEIMATBHON TEOPUH 4 1 bubnunoreka 1IOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIIbHOCTH
‘I/ITOFO o pazaeny H4 H ‘
Paznen 4. KBAHTOBASI ®U3UKA |
‘4.1 HBneMeHTLI KBaHTOBOM OITHKH H6 || || “BI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpOGHI/Ie aToma H4 || || “BI/I6J‘II/IOTeKa I[OK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOC PO HS || || “BI/I6J‘II/IOTeKa I[OK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO o pazaeny H15 || ‘
Pazzen 5. DJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKH |
‘5.1 HBJIeMeHTLI ACTPOHOMUH H aCTPOPHU3UKH H? “1 || “BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 paszeny H? || ‘
Paznen 6. OBOBILIAIOIIEE [IOBTOPEHUE |
‘6.1 HO6o6manmee MOBTOPEHUE H4 Hl || “BI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pasnemny H4 || ‘
‘Pe3epBHOC BpeMs H3 || || “ ‘
(OBLIEE KOJIMYECTBO YACOB I10 68 |5 7 | |
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Ne  |[HammeHOBaHuE pa3zienoB U TEM NPOTpaMMBbl ‘Kom/mecmo 4acoB ‘ OnexrponHsie (1(poBbIe) 00pa3oBaTEIbHBIC
n/n Bceero|[KorTpobubie [pakTuuecKue PECYpPCBI
paboThHI paboThHI
[IPOTPAMME | | | |
IMNOYPOYHOE IIVTIAHUPOBAHHUE 10 KVIACC
Ne |[Tema ypoxka KosmuecTBo yacos [ara OneKTpOHHbIE IU(PPOBBIE
/I Beero|[Kontponsrete |[[Ipaxtiueckue |M3YICHHS 00pa3oBaTeNIbHbBIE PECYPCHI
paboThI paboThI
1 ||[®usuka — Hayka o npupoje. Hayunbsie metoapl no3Hanus  ||1 bubnuoreka [IOK
OKPY)KaIOIIEero Mupa https://m.edsoo.ru/ff0c32e2
2 ||Pomb u MecTO GU3UKH B GOPMUPOBAHUH COBPEMEHHOM 1 bubnuoreka [JOK
HAYYHOU KapTHHBI MUPA, B IPAKTHYECKOH NESITEIbHOCTH https://m.edsoo.ru/ff0c33e6
TroJ1en
3 ||Mexannueckoe nBrxenne. OTHOCUTEILHOCTD 1 bu6moreka [IOK
MEXaHHYECKOTO aBMKeHus. [lepeMeriienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 ||PaBHOMEpHOE MPSIMOJIMHEWHOE JBUKEHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620
5 ||PaBHOYCKOpEHHOE MPSMOJIMHEHHOE JIBHIKCHHE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOonHoe mageHue. YCKOpeHne CBOOOIHOTO MaJAeHUs 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c39cc
7 |KpuBoamHeitHOE nBIKECHHE. [[BHKeHHE MaTepuaibHOW TOUYKH |1 bubnuoreka [JOK
10 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 |lIpuanun otHocutTenbHOCTH [anmunes. MHeprmaibHbIe 1 bu6mmoreka [JOK
cucteMbl oTcyera. [lepBriii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 |Macca tena. Cuna. Ilpunnun cynepno3unmu cuil. Bropon’ 1 bubnuorexa [IOK
3akoH Hbl0TOHA 17151 MaTepuanbHOW TOYKU https://m.edsoo.ru/ff0c3be8
10 |Tperun 3akoH HploTOHA 17151 MaTepUaibHBIX TOYEK 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Ne |[Tema ypoka KosmmuectBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshete |[[Ipaxtiueckue |A3YICHHS 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
11 |[3axoH BcemupHoro tsaroreHus. Cuna tsoxectu. [leppas 1 bubnuorexa [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 |Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3e18
13 |Cuna tpenus. Koadduuuent tpenus. Cuna conporuBienns ||1 bubnuoreka [IOK
NIPY IBOKEHUH TeJla B )KUIAKOCTH HITH ra3e https://m.edsoo.ru/ff0c3f76
14 |[IToctrynarenbHO€ U BpallaTeabHOE ABMKEHHUE aOCOIIOTHO 1 bubnuoreka [IOK
TBEpAOrO Tena. MoMeHT cuiibl. [Tnedo cuibl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
15 |[Mmnynbc MaTepualbHON TOUKH, CUCTEMbI MaTepUaAIbHbIX 1 bubnuoreka [JOK
Touek. VIMmynbe cHitbl. 3aKOH COXpPaHEHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE IBIDKEHUE
16 |Pabota u MomHOCT cuibl. KuHeTHYECKast SHEPTHS 1 bu6moreka [IOK
MaTeprabHOW TOUKH. Teopema 00 H3MEHEHUI https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUU
17 |[TorenmmansHas sHeprus. [loreHnmanbHas sueprus ynpyro (|1 bubnuorexa [JOK
nehopMHUPOBaHHOW TIPYKUHBIL. [IoTeHIIMAIBHAS SHEPTHS TEIa https://m.edsoo.ru/ff0c461a
BOJIN3M OBEPXHOCTHU 3eMIIU
18 |[loTreHmmanbHBIC M HEOTCHIMAIBbHBIE CHITBl. CBs3b paboThl |1 bu6mmoreka [IOK
HEMOTEHIMAIBHBIX CHJI C K3MEHEHHEM MEXaHHUECKO U https://m.edsoo.ru/ff0c478c
SHEPIUU CUCTEMBI Tell. 3aKOH COXPAaHEHHS MEXaHUUYECKOU
SHEpPrun
19 |JIaGoparopnas padota «lcciaenoBaHue CBA3M pabOThI CUJIBI ¢ ||1 1
M3MEHEHHEM MEXaHHMUYECKOM SHepIruu Teja Ha puMepe
pacTsHKEHUs PE3UHOBOTO KI'yTa»
20 ||[KontponabHas pabora no teme «Kunemaruka. J[nHamuka. 1 1 bubnuoreka [IOK
3aKOHBI COXPaHEHHsSI B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
21 ||OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHUHETUYECKOH Teopuu. ||1 bubnuorexa [IOK

BbpoynoBckoe nBuxenue. Judpdysus

https://m.edsoo.ru/ff0c4dc2
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Ne |[Tema ypoka KosmmuectBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshete |[[Ipaxtiueckue |A3YICHHS 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
22 || XapakTep ABWKCHHS U B3aUMOJICHCTBUS YacThIl BemecTra. ||1
Moenu cTpoeHHUS Ta30B, KUIKOCTSH U TBEP/IBIX TEI
23 |Macca monekyn. KommuectBo BemectBa. [locTostHHas 1
ABoraapo
24 | TeruoBoe paBHOBecHue. Temmeparypa u e€ u3MepeHue. 1
[IIxana remneparyp Llenbcus
25 |Uneanphsrii raz B MKT. OcHoBHOE ypaBHeHHe MKT 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 ||AOcomroTHas TeMIIepaTypa Kak Mepa cpeHeil KnHeTHIecKou |1 bubnmoreka [JOK
SHEPTUH JBIKCHUS MOJICKYIT. YpaBHeHHe MeH ieneeBa- https://m.edsoo.ru/ff0c511e
Kitaneiipona
‘27 ‘3aKOH JHamsToHa. ['a30BbIe 3aKOHBI Hl || H
28 |JIaGoparopnas pabota «MccneqoBanue 3aBUCUMOCTH MeXy |1 1
napaMeTpaMH COCTOSTHHSI Pa3peKEHHOTO ra3ay
29 |HM3omporecchl B HAcIBHOM ra3e U UX rpaduyeckoe 1 bubnuorexa [JOK
[peACTaBICHHE https://m.edsoo.ru/ff0c570e
30 ||BHyTpeHHss 2HEPrUs TEPMOJIMHAMHUYECKOU CUCTEMBI U 1 bubnuorexa [JOK
crocoObl € m3mMenenus. KonmyecTBo TEIIoTh B paboTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs1 SHEPTHS 0JTHOATOMHOTO HJICaIbHOTO ra3a
31 ||Bumsr Terutonepenaun 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
32 ||YaenpHas TeLI06MKOCTE BelecTBa. KOJIHUECTBO TEILIOTEI 1 bu6mmoreka [JOK
[IpH TEIUTonepeaaue. AauabaTHbIN MPoIece https://m.edsoo.ru/ff0c5c36
33 |IlepBblii 3aKOH TEPMOIMHAMUKH U €T0 IPUMEHEHHE K 1 bubnuoreka [JOK
n30IIpoIeccam https://m.edsoo.ru/ffOc5efc
34 ||[HeoOGpaTuMocCTh mpoIieccoB B mpupojie. Bropoil 3akox 1 bubnuorexa [IOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 |[Ipunmun aeiicteus u KI1J{ TernioBoit MamHel 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a
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Ne |[Tema ypoka ’KOHI/I‘-IGCTBO 4acoB ‘I[aTa DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshete |[[Ipaxtiueckue |A3YICHHS 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI

‘36 HHI/IKJI Kapno u ero KI1]] Hl || H H H

‘37 H3KOJIOFI/I‘I€CKI/I€ pOo0JIEMBI TEIJIO3HEPTreTUKU Hl || H H H

38 ||O606marommii ypok «MoutekyisipHas (puszuka. OCHOBBI 1 bubmmoreka [JOK
TEPMO IUTHAMHUKI https://m.edsoo.ru/ff0c6938

39 |[KouTpomabHas padorta o Teme «MolekynspHas pu3nKa. 1 1 bubmmoreka [JOK
OCHOBBI TEPMOTTHAMHKH https://m.edsoo.ru/ff0c6a50

40 |ITapooOpa3zoBanue u KoHAeHcaus. Mcmapenne u kuneane |1 bubnuotexa [JOK

https://m.edsoo.ru/ff0c63b6

41 ||AGcomoTHas U OTHOCUTEbHAS BIAXKHOCTh BO3yXa. 1 bubnuoreka [JOK
HachimenHsiii map https://m.edsoo.ru/ff0c64d8

42 |Teepnoe teno. Kpucrammmueckrne u aMopQHBIE Tela. 1 bubnuoreka [JOK
AHM30TPOITHS CBOWCTB KPUCTAILIOB. JKUIKHE KPUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIbI

43 |[I1naBneHUe U KpUCTAILTM3AIMS. Y IeTIbHAS TEIUIOTa 1 bu6moreka [IOK
wiaBneHust. CyOnmuMarius https://m.edsoo.ru/ff0c6708

44 ||YpaBHeHHUE TEIIOBOTO OajgaHca 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0c6820

45 ||DnexTpusanus Ten. DIIEKTpUUSCKUH 3apsii. J[Ba Buma 1 bu6mmoreka [IOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0c6bcc

46 |[IpoBOIHUKH, AUDIEKTPUKH U MOIYIPOBOJIHUKH. 3aKOH 1 bu6mmoreka [JOK
COXpaHEHHS DIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ff0cébcc

47 |B3aumoperictBue 3apsaoB. 3akoH Kynona. Toueunsin 1 bu6mmoreka [JOK
DIIEKTPHYECCKUH 3PS/l https://m.edsoo.ru/ffOc6ced

48 |Hanpspk€HHOCTB anekTpudeckoro nosst. [punimn 1 bubnuoreka [IOK
CYNEPIO3UINH JIIEKTPUUYCCKHUX MOJIeH. JInHIH https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTH

49 |[PaboTa cui snekTpocTarnyeckoro noss. Ilotennuan. 1 bubnuoreka [IOK
Pa3sHocTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
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Ne |[Tema ypoka KosmmuectBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshete |[[Ipaxtiueckue |A3YICHHS 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
50 ||IIpOBOJHHMKH M AUAIIEKTPUKH B AIEKTPOCTaTHYECKOM mone.  ||1 bubnuorexa [JOK
JInanexTpuueckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | 9nexrpoemkocts. Konaencarop 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c7126
52 || DnexkTpo€MKOCTh TUIOCKOTO KOHIEHCATOpA. DHEPTHS 1 bubnuotexa [JOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 ||JlaboparopHas pabota "M3mepeHne eKTpOEMKOCTH 1 1
KOHJieHcaTopa"
54 |[IpuHumn neicTBus U NpUMEHEHHE KOHAEHCAaTOPOB, 1
KOMTMPOBAJILHOTO ariiapara, CTPyHHOTO TIpUHTEpa.
DneKxTpocTaTHUecKas 3alluTa. 3a3eMIIeHHe 3IeKTPonpudopoB
55 || 9nexTpuvecKuit TOK, yCIOBHUS €r0 CYIIECTBOBAHUS. 1
[ToctostaubIi TOK. Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akoH Oma AJisl ydacTka 1enu
56 |IlocnemoBaTenpHOE, MapaIeIbHOE, CMEIIAHHOE COeTUHECHHE ||1 bu6moreka [IOK
poBOIHUKOB. JlabopaTopHas pabora «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COCIMHEHHS PE3UCTOPOBY
57 ||PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO ToKa. 3akoH J[xoymnsa- |1 bubnuorexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838
58 |3akon Oma mjst MOJTHOM (3aMKHYTOM) AJIEKTpUYECKOM menu.  ||1 bubnuorexa [JOK
KopoTtkoe 3ambikanue. JlabopaTopras pabora «3mepenue https://m.edsoo.ru/ff0c7ae0
3JIC ucToYHMKA TOKA M €r0 BHYTPEHHETO COPOTUBIICHUS
59 |DnexTpoHHAsS MPOBOJUMOCTD TBEPIBIX METAIIOB. 1
3aBUCUMOCTh COIIPOTUBIICHUS METAJIOB OT TEMIIEPaTYPHhI.
CBepXIpoBOIUMOCTh
60 |DnexTpuueckurd TOK B Bakyyme. CBOKWCTBA NIEKTPOHHBIX 1
My4KOB
61 |IToaynmpoBOJHHUKH, UX COOCTBEHHAs M IPUMECHAs 1 bubnuoreka [IOK

MMpOBOAUMOCTD. CsoucTBa p—n-mepexona.

https://m.edsoo.ru/ff0c84ae
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Ne |[Tema ypoka ’KOHI/I‘-IGCTBO 4acoB ‘I[aTa DneKTpoHHbIE HU(POBBIC

n/n Beero|[Kontponshete |[[Ipaxtiueckue |A3YICHHS 00pa3oBaTEIIbHBIE PECYPCHI

paboThI paboThI

‘ ‘HOJIYHpOBOIIHI/IKOBBIe prOopbI H | H H ‘

62 |DnexTpudecKur TOK B PACTBOPAX M pacIuiaBax 1 bubnuorexa [JOK
AIIEKTPOJIMTOB. DIIEKTPOJIUTHUCCKAS TUCCOITHALIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3

63 |DnexTpudeckur TOK B ra3zax. CaMOCTOSATEIIBHBIN U 1 bubnuotexa [JOK
HECaMOCTOSATENBHBIN pa3psa. Momaus. [Tnazma https://m.edsoo.ru/ff0c84ae

64 |DnexTpudeckue MPUOOPHI M YCTPOICTBA U UX MpakTHIeckoe |1 bubnuotexa [JOK
npuMeHenue. [IpaBuia TeXHUKH 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc

65 ||O6o0maroImHii YpoK «IIEKTPOINHAMUKA 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0c88be

66 |KoHTpoabsHas paboTa 1o TeMe «IJIEKTPOCTATHKA. 1 1 bubnmoreka [JOK
[TocTOSHHBIH ANEKTpHUUSCKU TOK. TOKH B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 |PesepBublii ypok. KoHTposibHast paboTta 1mo teme 1 bubnuorexa [JOK
"DaekTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 |PesepBHblii ypok. O6o0maromuii ypok mo remam 10 kmacca  ||1 bubnuorexa [JOK

https://m.edsoo.ru/ff0c8f6c

(OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 |3 3 |

11 KJIACC

No |[Tema ypoka lKoaneCTBo 4acoB II[aTa DJIeKTpOHHBIE ITU(POBBIC

n/m Beero|[Kontpomsaeie |[[Ipaxtiueckue |[A3YICHUA 00pa3oBaTeNbHbBIE PECYPChI

paboThHI paboTHI

1 |IocrostHHBIE MAarHUTHI M UX B3aUMOAEUCTBUE. MarHUuTHOE 1 bu6mmoreka [JOK
noJie. BekTop MarHuTHON MHAYKIKUU. JIMHUU MAarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAN

2 |MarsHuTHO€ moJie MPOBOJHMKA ¢ TOKOM. OnbIT DpcTena. 1 bubnuorexa [IOK
BsaumoelicTBrue NpoBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |JIabGoparopHas paboTa «/3ydeHne MarHuTHOTO IO0JIs KaTymkH |1 1 bubnuorexa [IOK
C TOKOMY https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Ne | Tema ypoka KosmmuecTBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshste |[[Ipaxrnueckue |[A3YICHAA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
4 ||[deiicTBUE MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM. Cuita 1 1 bubnuorexa [JOK
Awmriepa. JlaboparopHast pabota «VccnenoBanue IeicTBHsI https://m.edsoo.ru/ff0c9ac0
MIOCTOSITHHOTO MarHWTa Ha PaMKy ¢ TOKOMY
5 ||le¥icTBME MarHUTHOTO TOJISI HA ABUKYIIYIOCS 3apsKEHHYIO 1 bubnuorexa [JOK
vactuiy. Cuna Jlopenna. Padota cubl Jlopeniia https://m.edsoo.ru/ff0c9df4
6 |DnexrpomarHuTHas HHIYKIHUA. [IOTOK BEeKTOpa MarHUTHOM 1
uHaykund. OJ1C nHaykuuu. 3aKoH 31€KTPOMarHuTHOM
nHaykuuu Papanes
7 |JIabopaTtopHas pabota «VccienoBanue siBICHUS 1 1 bubnuorexa [JOK
AIIEKTPOMATHUTHON MHTYKITHN https://m.edsoo.ru/ff0cal50
8 |MumykxtuBHOCTB. SABNeHne camonuaykun. J/1C 1 bubnuoreka [JOK
CaMOMHJYKIIMU. DHEPTUsi MATHUTHOTO TI0JIsI KATYIIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE MoJie
9 | TexHuueckue yCTpOWCTBA M UX MPHUMEHEHHE: TIOCTOSTHHBIC 1
MarHHUTHI, JICKTPOMArHUTHI, JJIEKTPOABUTATEIh, YCKOPHTEIH
AIIEMEHTAPHBIX YaCTHI], THAYKIIHOHHAS TIeYb
10 ||O6o6maronuii ypok «MarHuTHOE 1osie. DieKTpomarautHas (|1 bubnuorexa [JOK
HUHIYKIHS https://m.edsoo.ru/ff0cab82
11 |[KonTposbsHas paboTa rmo reme «MarHuTHOE ToJie. 1 1 bubnuorexa [JOK
DJIeKTPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cad58
12 ||CBoOo1HBIC MEeXaHHYECKHE KoeOanus. ["'apMoHrIecKue 1 bu6mmoreka [JOK
KoJieOaHUs. YpaBHCHUE rapMOHHYECKUX KOJICOAHUIA. https://m.edsoo.ru/ffOcaf06
[IpeBpainenue sHEPrIn
13 |[JTaGoparopHas padota «MccneqoBannue 3aBUCUMOCTH niepuoja |1 1
MaJbIX KoJIeOaHUi Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»
14 |Koneb6arenbHbIH KOHTYp. CBOOOAHBIE NIEKTPOMAarHUTHbIE 1 bubnuorexa [IOK

KoJIcOaHUS B nacaJIbHOM K0JIe0aTeIbHOM KOHTYpC. Amnanorus
MCKIAY MCXaHUYCCKUMU U SJICKTPOMArHUTHBIMU KOJICOAHHSIMH

https://m.edsoo.ru/ff0cb820
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Ne | Tema ypoka KosmmuecTBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshste |[[Ipaxrnueckue |[A3YICHAA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
15 ||@opmyna TomcoHa. 3akOH COXpaHEHHs SHEPTUU B ujeanbHoM |1 bubnuorexa [JOK
KO0JICOATETTbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4
16 |([IpexncraBieHue o 3aTyxaroniux koieOanusx. Berayxnennsie |1 bubnuorexa [JOK
MeXaHu4eckue Koyebanus. Pesonanc. BeiHyXIeHHBIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMATrHUTHBIE KOJIeOaHsI
17 |[lepemennsid Tok. CHHYCOUIANbHBIW IEPEMEHHBIH TOK. 1 bubnuoreka [JOK
MOIIHOCTh TEPEMEHHOTO TOKA. AMILTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JICWCTBYIOIIEE 3HAYCHUE CHITBI TOKA U HATPSHKEHUS
18 |Tpanrcdopmatop. [IpousBocTBO, ITepenava u MOTpeOICHIE 1
ANEKTPUYECKON SJHEPTUU
19 |[VcTpo#icTBO U MpaKTHUECKOE MPUMEHEHHE dIIEKTPUIECKOTO 1 bubnuoreka [JOK
3BOHKA, TeHepaTopa MepeMEHHOT0 TOKa, JTMHUH https://m.edsoo.ru/ff0cc324
aNIeKTponepeaay
20 |DxoylormuecKre pUCKU MPH MPOU3BOJICTBE AICKTpodHeprun. |1
KynpTypa ncnosbp30BaHus IEKTPOIHEPTUU B TOBCETHEBHOW
AKU3HU
21 |Mexanndeckue BOJIHBI, yclIoBUs pactipocTpanenus. [lepuoa. |1 bubnuorexa [JOK
CKOpPOCTh pacrpoCTpaHCHHS U JUTMHA BOJIHBL. [lomepeunsie U https://m.edsoo.ru/ff0cca54
IIPOJOJIbHBIE BOJIHBI
22 |3Byk. CkopocTth 3ByKa. [ poMKOCTh 3ByKa. BricoTa TOHa. 1 bubnuorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 | DneKTpoMarHUTHbIE BOJIHBI, UX CBOUWCTBA U cKopocTh. [llkana |1 bubnuorexa [IOK
AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[TpuHUMOBI PaAUOCBS3U U TeJEeBUCHUA. Pa3BuTHe cpeacTB 1
cBsi3u. Pannonokanus
25 |KontponpHas padota «KonebaHus u BOITHBI» 1 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0cc6f8
26 |[IpsmonuHeitHOe pacpoCcTpaHEHHe CBETa B OIHOPOTHOM 1 bubnuorexa [IOK

cpene. ToyeuHbl HICTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/ff0cd350
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Ne | Tema ypoka KosmmuecTBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshste |[[Ipaxrnueckue |[A3YICHAA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
27 |OtpaxeHue cBera. 3aKOHBI OTpakeHuUs cBeta. [locTpoenune 1 bubnuorexa [JOK
n300paKEHUH B TNIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
28 |[Ipenomnenue cBera. [loaHOE BHYTpEHHEE OTpaXKEHHE. 1 bubmmoreka [JOK
[TpenenbHBIA YOI OJHOTO BHYTPSHHETO OTPAXKCHUS https://m.edsoo.ru/ffOcd 716
29 |JTaGopatopnas pabota «/3mepeHue nmokazarens npeaomiieHus |1 1 bubnuotexa [JOK
CTeKJIa» https://m.edsoo.ru/ff0cd67a
30 |JTum3bl [TocTpoeHune m3o0pakenuit B imH3e. @opmyna ToHKOH ||1 bubnmoreka [JOK
JTUH3BL. Y BEJTUUCHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 |JTaGopatopnas pabota «VccienmoBaHue CBOWCTB N300paxerHwid ||1 1
B JIMH33X»
32 ||[ducnepcus cBera. ClnoxHBINA cocTaB Oerroro ceeta. L[Ber. 1 1
JlabopaTtopHas pabora «HabmroieHre nucrepcuu cBeTay
33 |UuTepdepenus cera. dudpakuus ceeta. Judpakmnumonnas |1 bubnuorexa [JOK
peméTka https://m.edsoo.ru/ffOced22
34 |[TonepeunocTs cBeTOBBIX BOJH. [lonspusamms cera 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 ||Ontuyeckue npubOpsl U yCTPOUCTBA U YCIOBHS UX 1
0€30IacHOTO IPUMECHEHUS
36 |['paHUIIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHUKHU. 1 bubnuorexa [JOK
[TocTynaThl crielUatbHOW TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTETBHOCTH OJHOBPEMEHHOCTH. 3aMe/IJICHUE BpeMeHHU H ||1 bubmoreka [IOK
COKpAIIIEHUE THHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprust u UMIYJIbC PEISITUBUCTCKOMW YacTUIbl. CBsi3b Macchl |1 bubmmoreka [IOK
C SHEPTUCH U UMITYJIbCOM. JHEPIHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 |KontponsHas padota «Ontuka. OCHOBHI clielMaIbHOM Teopud |1 1 bubnuoreka [IOK
OTHOCHUTENEHOCTH» https://m.edsoo.ru/ffOcf6f0
40 | Dortonsl. Popmyina [lnanka. DHeprus u uMIyiasc GoToHa 1 bubnuorexa [IOK

https://m.edsoo.ru/ffOcfel6
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Ne | Tema ypoka KosmmuecTBo yacos [ara DneKTpoHHbIE HU(POBBIC
n/n Beero|[Kontponshste |[[Ipaxrnueckue |[A3YICHAA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
41 |OtkpsiTHe 1 UccnenoBanue porodpdexra. OnbiTer A. T 1 bubnuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3axonsl poTorddexTa. YpaBHeHNE DUHIITEHHA VIS 1 bubnuorexa [JOK
dorordpdekra. «Kpacuas rpanuna» Goroaddexra https://m.edsoo.ru/ff0d015e
43 | daBaeuue ceera. Onbitel I1. H. JIeOeneBa. XumMuueckoe 1 bu6moreka [IOK
JICWCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHuueckue yCTpoiCTBa U MPAKTUUECKOE IPUMEHEHHE: 1
(dboTormeMeHT, (HOTONATUUK, COTHEUHAst OaTapesi, CBETO MO/
45 |Pemenue 3amay 1mo treme «IeMEHTH KBAHTOBOM OIITUKN 1 bu6moreka [IOK
https://m.edsoo.ru/ff0d0302
46 |Mopenb atoma Tomcona. OmbiTel Pesepdopa no paccessauio |1 bubnuorexa [JOK
a-vyacTuil. [LmaneTapHas Mojeb aToMa https://m.edsoo.ru/ff0d091a
47 |[Moctynater bopa 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 |U3mydenue u norsomieHrne (OTOHOB MPHU MEPEXoie aToMa ¢ 1 bubnuorexa [JOK
OJIHOTO YPOBHS DHEPTUHU Ha APYroi. Buasl criekTpoB https://m.edsoo.ru/ff0dOafa
49 |BosHoBbIe cBOMCTBA YacTHIl. BoyiHbl ae bpouTs. 1 bu6moreka [IOK
KopmyckynsipHo-BosiHOBOW ayain3M. CIIOHTAHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)XJICHHOE H3JIy4CHHE
50 |OtkpeITHE pangnoakTuBHOCTH. OnbITH Pe3depdopaa mo 1 bubnuorexa [JOK
OTIPEICTICHUIO COCTaBa PATHOAKTHBHOTO H3JTyICHUS https://m.edsoo.ru/ffod0fd2
51 |(|CowucTtBa anba-, 6eTa-, raMmma-u3nydeHus. Bnusaue 1
PaJIMOAKTUBHOCTH Ha KUBBIC OPraHU3MbI
52 ||OtkpeITHE IPOTOHA U HEWTpoHA. M3oTombl. Anbda-pacma. 1 bubnunoreka [JOK
DNeKTPOHHBIW U MO3UTPOHHBIH OeTa-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHue
53 | OHeprus cBs3M HyKJIOHOB B sijipe. SIIepHbIe PeaKIUHy. 1 bubnuorexa [IOK

SAnepubid peaktop. I[IpoOieMbl, mepcrneKTUBBI, SKOJIOTUYECKHE

ACIICKThI H,Z[CpHOI/IV OHCEPICTUKU

https://m.edsoo.ru/ff0d1356
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Tema ypoka

KonmuectBo yacos

JlaTa

DneKTpoHHbIE HU(POBBIC

o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

/1 Beero|[Kontpomshbie ||[Ipaktuueckue ||A3YICHAS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
54 | DnemenTtapHbie yacTUilbl. OTKPBITHE MO3UTPOHA. MeTOo b1 1 bubnuorexa [JOK
HaOJIOJICHUS] M PETHCTPAIMU 3JICMEHTAPHBIX YacTuil. Kpyriibiid https://m.edsoo.ru/ff0d0e38
cTon «OyHIaMeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO
(U3HUYECKOU KaPTHHBI MHPa»
55 |Bun 3Bé3nnoro neba. Co3Be3nus, ipKkue 3BE3/1bI, MIaHeThl, nx |1
BUAUMOE JBIKeHne. CoHevHas cucTemMa
56 |Connne. ConHevynas akTHBHOCTB. VicTounuk sHeprun Coinaia |1
1 3BE3N
57 ||3B€31bI, X OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI [NIABHOU 1
MOCJIEIOBATEIIbHOCTH. BHYTpeHHEE CTpOCHHE 3BE3I.
CoBpeMeHHBIE TPEICTABIICHUS O MIPOUCXOKICHUH U IBOJTIOIUN
ConHua u 3B€37
58 |Muneunbin [yt — Hama ["anaktuka. [lonoxxenne u nemwxenue |1
Counnna B [Namaktuke. [Nanaktuku. YEpHbIE IBIPHI B siApax
raJlakTUK
59 |Bcenennas. Pazoeranne ranaktuk. Teopus bonbiioro B3psiBa. |1
PenukroBoe nznyuenue. MeraranakTuka
‘60 ‘HepemeHHHe po0JIeMbl ACTPOHOMUH ll H
61 |KoHTpoisibHas paboTa « DJEMEHTHI aCTPOHOMHUU U 1 1
acTpoPU3UKN»
62 ||O6o6maromuii ypok. Ponb pusmku u actpoHoMun B 1
SKOHOMHUYECKOM, TEXHOJOTUYECKOM, COIMAIbHON U 3TUYECKOM
cdepax nesaTenbHOCTH YeloBeKa
63 ||OGobmaromuii ypok. Ponb u mecto ¢usuku u actpoHomuu B |1
COBPEMEHHOM HAYYHOU KapTUHE MUpPa
64 |O6o6matomuit ypok. Ponb gusnueckoii Teopun B 1
(hopMHUpOBaHHUH MIPEACTABICHUI 0 HU3UUYECKON KapTUHE MHpa
65 ||O6o6maromuit ypok. Mecto pruznueckoil KapTUHBI MHUpa B 1



https://m.edsoo.ru/ff0d0e38

Ne | Tema ypoka ’KOHI/I‘-IGCTBO 4acoB ‘I[aTa DneKTpoHHbIE HU(POBBIC

n/n Beero|[Kontponshste |[[Ipaxrnueckue |[A3YICHAA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
‘ HHpeHCTaBJIeHI/Iﬁ 0 npupoze H || H H H
66 ||Pe3epBHBIN ypoK. MarHuTHOE TOJIe. DIIEKTPOMArHUTHAS 1
WHIYKIIAS
67 ||Pe3epBHbIii ypok. OnTrka. OCHOBBI CIICITUAIBHOHN TEOPHH 1
OTHOCUTEIIbHOCTH
68 ||Pe3epHsbrit ypok. KBanToBas (usuka. DneMeHTs acTpoHomun |1 bubnuotexa [JOK
u acTpousuku https://m.edsoo.ru/ff0d1784

IOBILEEE KOJIMYECTBO YACOB 10O ITPOTPAMME les |4 I

~



https://m.edsoo.ru/ff0d1784

