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HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOr0 ypoBHS Ha YpOBHE CpeTHEro oOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOXKECHUI W TpeOOBaHMU K pe3yibTaram
OCBOEHHSI OCHOBHOI 00pa3oBarenbHOM mporpammsl, npenctaBieHHbIXx B PI'OC COO, a takxke ¢ yu€roM ¢enepansHOi pabodeid mporpaMMbl BOCIIMTAHUS U
KOHIICTIIIMY TIpernoAaBanHus ydeOHoro mnpenmera «®usuka» B o0pa3oBaTeNbHBIX OpraHusanusix Poccuiickoir ®expepanuu, peaM3yloONMX OCHOBHEIE
o0pa3oBaTenbHBIE TPOTPAMMBL

Copeprkanre mporpamMMsl 1o (U3UKEe HapaBieHO Ha (GOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI Mupa odydatomuxca 10—11 xmaccoB npu o0ydeHun
ux (usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATCIILHOCTHOro momxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusmM ®I'OC COO k
TUTAHUPYEMBbIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeJIMETHBIM pe3yiibTaraM OOydYeHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTH PeallM3alli MEKIPeIMETHBIX
cBs3el (MBMKH C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU IpeAMeTaMu. B Hell ompenensioTcs OCHOBHBIE LETH M3Y4YeHHUS! (QU3MKH Ha YPOBHE CpPEIHEro OOLIero
00pa30BaHMs, IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PM3HKH: JINYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHBIE (HAa 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIIOYALCT:

e [IaHUpYEMBbIE Pe3yJIbTaThl OCBOSHHS Kypca (pu3rKy Ha 6a30BOM ypOBHE, B TOM YHCIIE IPEAMETHBIE Pe3yIbTAThI 110 rogaM 00yJIeHNs;

e coziepkanue yueOHoro npeamera « Du3mukay 1mo rojaM o0y4IeHuU .

Ousmka Kak Hayka 0 HanOoJee OOIIMX 3aKOHAX MPUPOABI, BHICTYIAs B Ka4yeCTBE YUEOHOTO MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKIIAJl B CUCTEMY
3HaHUI 00 okpyxaromeM Mmupe. IIIKonbHBII Kypc QU3MKKH — CHCTEMOOOPA3YIOMIUI JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB, MOCKONBKY (H3HUECKHE
3aKOHBI JIS)KAT B OCHOBE TIPOIIECCOB M SIBJICHUI, M3y4aeMbIX XHUMHEH, OWOJIOTHel, (u3udeckoil reorpaduell n actpoHomuel. Vcmoip3oBaHHE W aKTHBHOE
npuMeHeHne (HU3NYECKHX 3HAHWU OMpeleNsieT XapakTep W Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTWH B cdepe SHEepreTHKd, TPaHCIOpTa, OCBOSHHS KOCMOCA,
MOJTyYeHHs HOBBIX MAaTepHajoB C 3aJlaHHBIMH CBOICTBAMH W Apyrux. V3ydeHnwe (UMK BHOCHT OCHOBHOHM BKJIaJ B (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOH
KapTHHBI MUpa 00yJaromuxcs, B popMUpPOBaHNE YMEHUN IPUMEHATH HAYYHBIH METO/] TO3HAHMS ITPH BHITIOHEHUH UMH y4eOHBIX HCCIIeIOBAHHH.

B ocHOBY Kypca (DM3UKH IS yPOBHS CPETHETO OOIIET0 00pa30BaHUs IOJIOXKEH PsiJl UJEeH, KOTOPBIE MOKHO pacCMAaTPUBATh KaK IPUHIIUIIBI €T0 I OCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHU C HEH Kypc SIBIISIETCS JIOTHYECKU 3aBEPUIIEHHBIM, OH COJCP)KHT MaTephall U3 BCEX Pas/eioB (PU3HKH, BKIIOYACT KaK
BOMNPOCHI KJIACCHYECKON, TAK M1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUY ¢ Hell Marepral Kypca QU3HKu 00beMHEH BOKPYT (hr3ndeckux Teopuil. Beaymum B Kypce siBiisieTcst opMHUPOBaHKE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanuzanys npennonaraeT MCHOIb30BaHHE T'yMaHUTAPHOTO MOTEHIHaNa (GU3NUECKOW HAYKH, OCMBICICHHUE CBSI3U Pa3BUTHS
(bu3MKH C pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHYECKIMHU, HPAaBCTBEHHBIMH M SKOJIOTMYECKHMH IIPOOJIEMaMHU.

Hoesa npuxnaonoii nanpasnennocmu. Kypc GU3MKu mpeanonaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUECKHX W TEXHOJOTHUECKUX HPUIIOKECHUH
W3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi OCPEICTBOM BBEICHUS 3JIEMEHTOB COACPIKaHUs, MOCBSIIIEHHBIX YKOJIOTHUECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHHKU M TEXHOJIOTHH, @ TAKXkKe 00CYKIEHHUS MPo0IeM palliOHaIBHOTO TPUPOIONOIB30BAHMUS U YKOJIOTHYECKON 0€30MacHOCTH.

CTepKHEBBIMU AJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro oomiero oOpa3oBaHUs sBIAIOTCS (puindeckue Teopur (PopMHUpOBaHHE MPEACTABICHUN O
CTPYKTYpE TOCTpPOECHHS (DH3MYECKOH TEOpUH, poir (yHTAMEHTAIBHBIX 3aKOHOB M TPHUHIIMIIOB B COBPEMEHHBIX IPEJCTaBICHUSX O TPUPOJE, TPAHUIIAX
MPUMEHUMOCTH TEOPHH, IS OTTMCAHNS €CTECTBEHHO-HAYYHBIX SIBJICHUN M TPOIECCOB).



CucTeMHO-IIeATETbHOCTHBIN OAX0/ B Kypce (pH3MKH pean3yeTcs MPexk/Ie BCero 3a CUET OpraHu3aluy SKCIEPUMEHTABHON AEATEIbHOCTH 00yJIarommXcCsl.
Jlnst 6a30BOro ypoBHsI Kypca (M3HKH — 3TO HMCIOJIB30BAHHE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB W Ja0OpaTOpHBIX paboT, KOTOpHIC B
mporpamme 1o ¢pu3nke 00beAMHEHBI B OOIHI CIIMCOK yIEHUYECKUX MPAKTHIECKUX paboT. Brigenenne B yka3aHHOM MepedHe Tab0paTOPHBIX padoT, IPOBOJUMBIX
JUISL KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS] yIaCTHUKAMH 00pa30BaTEIbHOTO MPOIIECca NCXO U3 0COOCHHOCTEH TUIAHMPOBAHUS M OCHALICHUS KaOMHeTa (U3HKH.
ITpu 3TOM OOecmeunBaeTCs OBJIAJCHHE OOYYAIONIMMUCS YMEHUSIMU TPOBOIAMTH KOCBEHHBIC M3MEPEHHMS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUCCKUX BEJIMYMH H
MIOCTaHOBKY OIIBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUITOTE3.

Bonbioe BHIMaHME yAenseTcsl pelIeHUI0 PAcUETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipm 3TOM At pacd€THBIX 3a7ad MPUOPHTETOM SIBILSIFOTCS 3a]1a4H C SIBHO
3aJ]aHHOM (PU3UIECKON MOJICIIbIO, TTO3BOJISIIONINE TPUMEHSTh N3yYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, TaK U MHTCIPUpYs 3HAHHS U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 33/1a4 MPUOPUTETOM SIBILSIFOTCS 3a7aHMs Ha OOBSICHEHUE MPOTEKaHUS (PU3MUECKHX SIBICHHH M IPOLECCOB B OKPYKAIOMIeH
KH3HH, TpeOyronme BEIOopa PU3NIEeCKON MOJICIH ISl CHTYaIlH TPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu GI'OC COO k MarepuaibHO-TEXHHYECKOMY obecreueHnto ydeOHoro mporecca 0a30Bblii ypoBeHb Kypca (pH3UKM Ha
YPOBHE CpeHero o0miero o0pa3oBaHus JOJDKEH H3Y4aThCsl B YCIOBHSIX MTPEIMETHOTO KaOMHeTa (PU3HKH WM B YCIIOBUSIX HHTETPHUPOBAHHOIO KaOMHETa IPEeIMETOB
€CTECTBEHHO-HAYYHOT 0 IMKJIa. B kaOuHere (QU3MKM MODKHO OBITH HEOOXOIMMOE JTabOpaTOpHOE 00OPYIOBAaHHE Ui BBHITOJHEHHS yKa3aHHBIX B MporpamMe IO
(u3MKe yICHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000PYIOBaHUE.

JleMoHCTpanoHHOEe 00OpynoBaHWE (GOPMHUPYETCS B COOTBETCTBHHM C TPUHIMIIOM MHHHMAJIBHOW JIOCTATOYHOCTH M OOECIICYMBAET TOCTaHOBKY
MEPEYNCICHHBIX B IPOrpamMMe Mo (HU3UKe KIFOYEBBIX JEMOHCTPAIMH ISl MCCICA0BaHUS U3ydaeMbIX SBJICHUI M TPOIECCOB, IMIMPHYECKUAX U (PYHIaMEHTAIBHBIX
3aKOHOB, NX TEXHHYECKUX IIPHMEHEHHUH.

JlabopatopHoe 00OpyIOBaHUE JJIsl YYCHHYECKHX MPAKTHYSCKUX PaboT (GOPMHUPYETCS B BHJIC TEMaTUYECKUX KOMILJICKTOB M OOECIICUMBACTCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydarommxcs. TemaTHyeckue KOMILICKTHI JIabOpaTOPHOTro OOOpPYIOBaHMS JOJDKHBI OBITH MOCTPOCHBI HAa KOMILJIEKCHOM
WCIIONIb30BAaHUH aHAJIOTOBBIX M I (PPOBBIX PHOOPOB, a TaK)Ke KOMITBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BUJIE U(PPOBBIX JTa00PATOPHIA.

OCHOBHBIMH LIEJISIMU M3Y4eHHS (QU3UKU B 00IIeM 00pa30BaHUH SBISIOTCSL:

e popMHUpOBaHKE MHTEPECA U CTPEMJIICHHUS] OOYUAIOIINXCS K HAYYHOMY M3YYEHHIO ITPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYAIBHBIX U TBOPYECKUX CTIOCOOHOCTEI;

® pa3BHUTHE MPEICTABICHUI O HAYYHOM METO/IE IMO3HAHUA 1 (POPMUPOBAHHE MCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBJICHHSM;
¢ hopMHpOBaHME HAYYHOTO MUPOBO33PEHMS KaK Pe3yJIbTaTa H3y4eHHUs OCHOB CTPOEHHS MaTepiy U (PyHAaMEHTAJIbHBIX 3aKOHOB (DH3UKH;
¢ hopmupoBaHue yMeHN OOBSCHATD SBJICHUS C HCIIOIB30BAHIEM (PU3MYECKUX 3HAHWH U HAYYHBIX JJOKA3aTEIbCTB;
¢ hopmupoBaHuE MPEACTABICHUN O POy (U3UKHU IS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHHA.
JlocTikeHne 3THX 1eNei 00ecieynBaeTCs pelieHneM CIESAYIOIINX 3a/1a4 B ITpoliecce U3yUeHus Kypea (pU3NKH Ha ypOBHE CpeTHEro o0LIero 0Opa3oBaHus:
e IpUOOpETEHHE CHUCTEMBl 3HAHWUH 00 OO0mMX (HU3WYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXaHHKY, MOJCKYISPHYIO (H3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPOMU3HUKH;

¢ hopmMupoBaHuEe yMEHHI TPUMEHITH TEOPETUUECKHE 3HAHUS JUIA O0bACHEHNUS (PU3MIECKUX SBICHUHN B IIPUPOJIE U IS IPHHATHS NPAKTUIECKUX PEIICHUH B
IIOBCETHCBHOM JKU3HHU;

® OCBOCHHE CIIOCOOOB PpEIICHUS Pa3NMYHBIX 33734 C SBHO 33/JaHHON (H3WYECKOH MOAETBIO, 3a/ad, MOAPa3yMEBAONIMX CaMOCTOSTEIBHOE CO3/IaHue
(bu3MYECKOil MOJIEIH, aICKBATHOW YCIIOBHSIM 3a71a4u;

® MIOHUMaHNe (PU3MICCKIX OCHOB U MTPUHIIUTIOB JISHCTBHS TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMIECKUX MPOIIECCOB, UX BIHSHUS HA OKPYXKAIOIIYIO CPELy;



® OBJIAJICHAE METOJaMH CaMOCTOSTEIBHOTO IIJIAHUPOBAHUS W TPOBEJCHUS (PU3MUECKUX DKCIIEPHMEHTOB, aHAJIM3a W WHTEPIpEeTaldd WH(QOPMAIIHH,
OIpeIeNIeHHsI IOCTOBEPHOCTH TTOJyYEHHOTO Pe3yJIbTaTa;
® CO3JaHUE YCIIOBUM IJIS1 Pa3BUTUS YMEHUU IMPOEKTHO-UCCIIEI0BATENbCKOM, TBOPYECKOM A TEIbHOCTH.
Ha usyuenue ¢usuku (0a30BbIN YPOBEHB) HA YPOBHE CPEIHETO 00IIero oopasosanus orsoautcs 136 wacos: B 10 kimacce — 68 yacos (2 waca B Heneno), B 11
KJyacce — 68 yacoB (2 yaca B HEJICIIO).
[Ipemnaraemeiii B mporpamme 1Mo (PU3HKE MEpeyYeHb JAOOPATOPHBIX W MPAKTHYCCKUX padoT SBIISETCS PEKOMEHJIOBAHHBIM, YYUTENb JeliaeT BBIOOP
IPOBEJICHI S Ta0OPATOPHBIX PAOOT U OMBITOB € YYETOM UHAMBUYATBHBIX OCOOCHHOCTEH 00yJarOIIUXCsl.



COJEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®du3znka 1 MeTobI HAYYHOTO MIO3HAHUA

®usnka — Hayka O mnpupone. Haydnele MeTOApl MO3HaHWS OKPY)KAIOMEro Mupa. Poib 3KCIIEepuMEHTa W TEOPHH B IPOLEcce IMO3HAHWS IPUPOIBI.
OKCIIEpUMEHT B (PHU3HKE.

MopemipoBanue GU3MIECKUX SBJICHUN U TiporieccoB. Hayunbie runoressl. dusndeckre 3aKOHBI 1 TeOpUH. | paHuIbl TPUMEHUMOCTH (PU3MUYECKUX 3 AKOHOB.
IIpyHIMIT COOTBETCTBHSI.

Ponb u MecTo ¢usrku B GopMUPOBAHUM COBPEMEHHON HAyYHOIH KapTUHBI MUPA, B IPAKTHYECKON AEATEILHOCTH JIIOJCH.

Lemoncmpayuu

Amnanorosble U I (PPOBbIC U3MEPUTEIBbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBrkeHre. OTHOCUTEIBLHOCTh MEXaHMYECKOT0 ABMkeHUs. Cuctema orcuérta. TpaekTopusi.

[lepememienne, ckOpocTh (CpeqHssA CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHAbHOW TOYKU, MX MPOEKIUHW HAa OCH CHUCTEMBI KOOpIUHAT.
CroxxeHue nepeMeneHui U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOIMHCHHOE IBMXKECHUE. |'paduKy 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MYTH M IEPEeMEIICHUS
MaTepuaIbHOU TOUKU OT BPEMEHU.

CBoOomHOE TIaieHne. Y CKOpEeHHe CBOOOIHOTO TaICHUSI.

KpuBonuueitnoe nBuxenue. J[BukeHue MarepuajbHOW TOYKH MO OKPYXHOCTH C TOCTOSHHOW IO MOJAYNIO CKOPOCTBIO. YTJOBasi CKOPOCTbh, JIMHEHHas
ckopocts. [lepron u yacrora oOpamierus. LleHTpocTpeMHUTENTFHOE YCKOPEHHE.

TexHuueckue ycTporcTBa U MPAaKTUYECKOE MPUMEHEHUE: CIUAOMETP, IBUXKEHUE CHAPSAOB, LIEMHBIE U PEMEHHBIE TIEpEeAavn.

Lemoncmpayuu

Mopens cucTeMbl 0TCYETA, MIDTFOCTPAITNS KHHEMATHYECKUX XapaKTEPUCTHK JIBYKSHMUSL.

[IpeoOpazoBanue IBUNKESHUH C HCITOJIE30BAaHUEM MTPOCTHIX MEXaHH3MOB,

[Tagenvie Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

Hab6nronenue nmkeHust Teaa, OPOIISHHOTO IO/ YTJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepeHune yckopeHHsS CBOOOHOTO TaICHUS.

Hampasnenne ckopoCTH MpH IBHKEHUH TTO OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, nrabopamopuvie pabomsi

N3yyeHne HepaBHOMEPHOTO JABUKECHHUS C L[EIBIO0 OMPEEICHNS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIICHHS MEXIYy ITyTSAMH, TPOHIEHHBIMHA TEIOM 3a IOCIIEJ0BATEIbHBIE paBHbIE MPOMEXKYTKH BPEMEHH NP PAaBHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOM CKOPOCTBIO, PABHOW HYITIO.



N3yuyeHue ABMKEHUS IApUKA B BSI3KOM KUIKOCTH.

W3zyuenne ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuuuun orHocurensHocTU ["amnest. Ilepbiit 3akoH HetoroHa. MHeprimanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [punnun cynepno3unuu cuil. Bropoii 3akon HeloToHa 11 MmarepuanbHOU TOUKH. TpeTuil 3akoH HeloTOHA /1711 MaTepUaIbHBI X TOUEK.

3akoH BceMupHOro TsiroreHus. Cuina tsoxectd. [lepBas kocMuueckast CKOpOCTb.

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

Tpenne. Buapl Tpenus (mokosi, ckoibxkeHus, kaueHus). Cuna tpenns. Cyxoe Tpenue. Cuiia TpeHHsI CKONbKEHHsI U cuiia TpeHus nokos. Koad purment
Tpenus. Cuja CONpOTHUBIICHUS P JBHXKEHHUH TeJla B AKUIKOCTH MJIM Tas3e.

[locrynaTtensHoe 1 BpalaTreabHOE IBUKEHUE a0COIMIOTHO TBEPAOTO TEa.

MOMEHT CHUJIbI OTHOCUTEJIBHO OCH BpalieHus. [lneuo cumbl. Y ciioBus paBHOBECUS TBEPAOIO TEIA.

TexHnyeckue yCcTpolcTBa M MPAaKTHYECKOE MPUMEHEHNE: TTOIINITHIKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuuu.

CpaBHEeHHE Macc B3aUMOJICHCTBYIOIUX TEM.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxxeHue cui.

3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(OpPMAIIiH.

Hesecomocts. Bec Tena npu yCKOpeHHOM NMOABEME U MTaICHUU.

CpaBHEHHE CHII TPEHUS TTOKOsI, KAYSHHUS U CKOJIBKEHHSL.

YcnoBus paBHOBecHs TBEPOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

Wzyuenne npmxeHns Opycka 1o HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIMX B MIPYKUHE U PE3MHOBOM 00paslie, OT UX Je(opMaLiy.

HccnenoBanne ycinoBuid paBHOBECHS TBEPAOTO TENA, UMEIOIIET0 OCh BPAILIEHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynbec MarepuanbHOM TOYKM (Te€ja), CUCTEMBbl MaTepHajbHbIX TodeK. VMIIysibC CHIIBI M M3MEHEHHE UMIIyjbca Tejla. 3aKOH COXPAaHEHHs MMIIYJbca.
PeakTruBHOE NBHKEHME.

Pabota cuiibl. MOIHOCTD CHITBL

Kunerndeckast sHEprust MaTepranbHON TOUKH. Teopema 00 N3MEHEHNH KHHETUIECKONH YHEPIUH.

[orennumansHas sHeprus. [loTeHmansHas sHeprus ynpyro aeopMUpOBaHHON MpyKUHBL [loTeHIanbHas SHeprus Tesa BOIM3U MOBEPXHOCTH 3€MIIH.

[loTeHnmanbpHble W HEMOTEHIMAaNbHbIE cHiibl. CBs3b PaOOThl HENOTCHIMANBHBIX CHUJ C W3MEHEHHEM MEXaHWYEeCKOM SHEpPruM CHCTEMBl Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOW YHEPIHH.

VYnpyrve u Heynpyrvue CTOIKHOBEHUS.



TexHu4ecKue yCTpoKUCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEP, IPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTtuBHOE BHKEHME.

[lepexon MOTEHIIMAILHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yuenne abCoMOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C UBMEHEHHEM MEXaHHMUECKON 3HEPIHH Tella Ha IPUMEpe PacTsHKEHUS PE3MHOBOTO JKIyTa.

Paznen 3. MosexkyasipHas (pU3MKAa H TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TTOJIOKEHHUSI MOJECKYISIPHO-KUHETUUECKOW TEOPUH U HX OIbITHOe oOocHoBaHWe. bpoyHoBckoe nBuxenue. duddysus. Xapakrep ABMKEHUS U
B3aMMOJICHCTBUS YacTUI] BelecTBa. MoJeN CTPOeHUS Ta30B, KHUIKOCTEH M TBEPABIX TN U OOBSACHEHHE CBOKMCTB BEIIECTBAa Ha OCHOBE ATHUX Mojened. Macca u
pa3mMepsl Mosnekyi. KomuuectBo Bemectsa. [loctostHaas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETHYECKON TEOPUHU WAEATBHOro raza. AOCOMIOTHAsI TeMIepaTypa Kak Mepa cpeaHeit
KHHETUYECKOW SHEPruH TEIUIOBOro nBvkeHrs dactuil rasza. lllkama temmepatyp KempBuna. ['a3oBeie 3akoHbl. YpaBHenue MenneneeBa—Kianeiipona. 3akoH
HansToHa. M30mporieccsl B ujieallbHOM ra3e ¢ TIOCTOSHHBIM KOJIMUECTBOM BellecTBa. [ paduyeckoe npeacTaBieHne H30MpoLIECCOB: U30TepMa, H30X0pa, n3o00apa.

TexHHuUeCKre yCTPOMCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Lemoncmpayuu

OnbITHL, T0Ka3bIBAIOIIME JUCKPETHOE CTPOECHHUE BEIIECTBa, (oTorpaduu MOJIEKY OPraHMYECKIX COeTMHEHUI.

OnbITh! 110 UG GY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHIKEHUSI.

Mognens onbira IlItepHa.

OnbITHI, 10Ka3bIBAIOLIUE CYLIECTBOBAHNE MEXMOJIEKYJISIPHOI'O B3aUMOIEHUCTBHSL

Monenb, HITIOCTPUPYIOLIAs IPUPOAY JaBJICHHS ra3a Ha CTEHKH COCY/a.

OMNBITHL, WUTIOCTPUPYIONINE YPABHEHNE COCTOSIHUS UIEATBHOTO Ta3a, N30 POLIECCHL.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Onpeznenenre Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEPeHU 00bEMa KOMHATHI, IaBJICHUS M TEMIIEPATyPhl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKIY TapaMeTpaMH COCTOSHHUS Pa3peKeHHOro rasa.

Tema 2. Ocno6bt mepmooOuHAMUKU

TepmonuHamuueckasi cucrema. BHYTpeHHss 3HEprusi TEpPMOJMHAMHYECKOH CHUCTEMBI M CHocoObl €€ u3MeHeHHs. KommuecTBo TemnoTel W padora.
BHyTpeHHAq 3HEeprus 0AHOATOMHOIO MA€ajJbHOro ra3a. Buasl Temsonepenadn: TEMIONPOBOAHOCTb, KOHBEKLUS, U3TyUYeHUE. Y IenbHas TeTNIOEMKOCTh BEIECT Ba.
KonuyecTBo TenioTs! npy Teruionepeaaye.



IMousitne 06 ammabatHOM mporecce. [lepBbiii 3akoH TepMmoavHaMuKH. [IprMeHEHHe MepBOro 3aKOHa TEPMOTUHAMHUKH K M3omporeccaMm. [ 'padudeckas
WHTeprnpeTanus paboThl rasa.

Bropoii 3akoH TepMoriHaMUKH. HeoOpaTnMocTh MPOIeccoB B IPHPOJIE.

TerutoBble ManHbL. [IpUHIMIBI IEHCTBUS TEIJIOBBIX MaiivH. [IpeoOpa3oBaHus SHEPrHH B TEIUIOBBIX MammHaxX. Koad@uiMeHT mone3Horo JehcTBUs
TerioBoi MamuHel. Luki KapHo u ero koad¢uimeHT noie3Horo AeicTBrst. IKOIOrHUECKHE MPOOIEMbI TEMI03HEPreTUKH.

TexHuueckre ycTpoicTBa U NPAaKTHUECKOE MPUMEHEHNE: IBUTaTENb BHYTPEHHETO CTOPaHus, ObITOBOI XOJOAMIBHUK, KOHIUIIUOHED.

Lemoncmpayuu

V3meHeHre BHYTPEHHEH SHEpPruM Tella MPU COBEPIICHHH PA0OTHI: BBUIET MPOOKU M3 OYTBUIKM TION JIEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3pupa B
JaTYHHOH TpyOKe MyTEM TpeHHsl (BUIEOIEMOHCTPALUS).

W3MeHeHne BHYTpeHHEN HEPIUU (TeMIepaTyphl) Tella Py Terulonepeaye.

OnbIT 110 aAKabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3IYITHEIM OTHUBOM ).

Monenu napoBoii TypOMHBL, ABUTATENS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO IBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

N3mepenue yaenbHOR TEMIOEMKOCTH.

Tema 3. Azpecammusie cocmoanus eewiecmea. Dazoevie nepexoonl

[TapoobpazoBanue u kKoHaeHcanus. Vcnapenue u kumeHue. AOCONIOTHAas M OTHOCHTENbHAS BIaKHOCTH BO3Ayxa. HacelieHHBI map. YenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTD TEMITEPATYPhI KUITICHHUS OT JaBIICHUS.

Teépmoe teno. Kpucrammyeckue u amopdHbie Tena. AHU30TPOINHUS CBOWCTB KPUCTALIOB. JKunkue kpuctamibl. CoBpeMeHHbIe MaTepHaibl. [lnaBnenue u
KpHcTaJuM3anus. Y iefibHas TerioTa miasiieHus. Cyomimanms.

YpaBHeHHE TEMI0BOro OanaHca.

TexHn4eckre ycTpoHCTBa M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U TICHXPOMETp, KaJIOPUMETP, TEXHOJIOTHU TONYyYeHUsI COBPEMEHHBIX MaTepHaJoB, B
TOM YK CJIC HAHOMATCpHaJIOB, U HAHOTCXHOJIOTHHU.

Lemoncmpayuu

CBolicTBa HACHIILICHHBIX MTAPOB.

Kunenue npy HOHMKEHHOM JIaBJICHUH.

CriocoOb1 n3MepeHust BIa>KHOCTH.

HaOnroneHne HarpeBaHus U IJIaBJICHHS KPUCTAJUTMYECKOTO BEIECTBA.

JeMOHCTpanus KprcTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

H3mMepeHne OTHOCHTEITBHOW BJIAYKHOCTH BO3IyXa.

Paznen 4. daexkrponnnamMuka
Tema 1. Inekmpocmamuxa

OnexTpuzalys Tel. DJeKTpHYecKuid 3apsd. JlBa BHAA 3JEKTPUUECKUX 3apsaoB. [IpoBOJHMKM, IUANIEKTPUKH WU MONYNPOBOAHHUKU. 3aKOH COXPaHEHHs
IEKTPUYECKOr0 3apsiza.



Bzaumoneiicteue 3apsnoB. 3akon Kymona. TouedHbIN 3MeKTpUYecKHid 3apsl. ONeKTpuueckoe mosie. Hampsok€HHOCTh diekTpudeckoro mois. [IpuHimmm
CYTIEPIIO3HULIMH AIIEKTPUUYECKUX TToJIeH. JIMHNN HanpsyKEHHOCTH IEKTPUIECKOTO MOJIS.

Pabota cun anexrpocrarmaeckoro mosns. [lorenmman. Pazaocts norenmmanos. [IpoBoqHIKN 1 JUAIEKTPUKH B 3JEKTPOCTATHIECKOM Iose. s IeKTprudecKast
MIPOHHUILIAEMOCTb.

OnexTpoéMkocTs. KoHeHcaTop. DNeKTpoEMKOCTD IIIOCKOT0 KOHAEHCATOpa. DHEPrHsl 3apsKEHHOTIO KOHIEHCATOpa.

TexHn4eckre YCTpPOMCTBA M TPAKTHYECKOE NPHMEHEHHE: 3JIEKTPOCKOM, JJIEKTPOMETp, AJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE SIIEKTPOIpPHO OpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN alapar, CTPYWHBIM TPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M PUHIIUI JEUCTBHSI 3JIEKTPOMETPA.

BzaumozeiicTBre Ha IEKTPU30BaHHBIX TEII.

DJIEKTPUUECKOE 110JIE 3apsKEHHBIX Tell.

IIpoBOAHMKY B 27IEKTPOCTATUYECKOM IOJIE.

OneKTpocTaTHYECKas 3aIInTa.

JM3IEeKTPUKY B 3JIEKTPOCTAaTUIECKOM I10JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH TNIOCKOT'0 KOHIEHCATOpa OT IUIOLIAIN TIACTHH, PACCTOSHUS MEKAY HUMH U AUAJIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstii Inexkmpuueckuii mox. Toxu é paznuunsvix cpeoax

OJIEeKTPUUYECKUM TOK. YCIOBUS CYILIECTBOBAHUS SJEKTPHUECKOro ToKa. Victounuku Toka. Cuia Toka. IlocTosiHHBIN TOK.

Hanpsoxenune. 3akon Oma a7t yyacTka Ieru.

DNeKTpUYecKoe COMPOTUBIIEHHE. Y IeTTbHOE CONTPOTHUBIIEHHE BellecTBa. [locnenoBaTensHoe, MapaienbHoe, CMEIIaHHOE COEAUMHEHUE TPOBOAHHUKOB.

Pab6ora anexrpudeckoro Toka. 3akoH [xoynsi—JleHuna. MOLIHOCTD 3JIEKTPUYECKOro TOKA.

OJEeKTPOABIKYILAS CHJIA U BHYTPEHHEE CONPOTUBICHHE HCTOYHHMKA TOKa. 3akoH Oma 1jsi MOJHOM (3aMKHYTOH) anekTpuueckoi nemnd. Koporkoe
3aMbIKaHUE.

OJeKTpOHHAs TPOBOJUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTH CONPOTHBIICHHS METAILIOB OT TeMneparypbl. CBEpXIpOBOIUMOCTbD.

ONeKTpUYECKUH TOK B BakyyMe. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[MomynipoBoanuku. CoOCTBEHHAS U IPUMECHAs IPOBOJMMOCTH NOTYNIPOBOAHNKOB. CBoiicTBa p—N-nepexona. ITomynpoBotHUKOBbIE TPUOOPEI.

ONEeKTpUYECKUH TOK B PaCTBOPAX M PACIIIIaBaAX 3JIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOUUALMS. DIEKTPOIIN3.

OnexTpuyecKui TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psn. MonHus. [lnazma.

TexHndeckre yCTpPOWCTBA M MPaKTHYECKOE NPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCcTaT, MCTOYHMKH TOKA, JJIEKTPOHArpeBaTelbHBIE IPHOOPEI,
ANIEKTPOOCBETUTENbHBIE TPHOOPBI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIH MO, TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYITPOBOJHUKOBBIN TN, TaIbBAHUKA.

Jlemoncmpayuu

W3mMepeHune cuiibl TOKA M HAIPSKEHUS.

3aBUCUMOCTH COIPOTUBIIEHUS LIMJIMHIPUUECKUX TPOBOJHUKOB OT JJIMHBI, MJIONIA/IM TIOTIEPEYHOr0 CEYeHUs U MaTepuara.



CMemanHoe COeTMHEHNE TIPOBOTHUKOB.

[Ipsimoe n3MepeHne MEKTPOABIKYIEH cuitbl. KopoTkoe 3aMbIKaHUE TalbBAHUYECKOTO SIEMEHTA U OlIEHKA BHYTPEHHET'O COIPOTH BIICHUSI.

3aBUCHMOCTH COIPOTHBIICHUS METAIIOB OT TEMITEPATYPEI.

IIpoBOIMMOCTB AJIEKTPOIIUTOB.

HckpoBoit paspsaa v IpoBOIUMOCTh BO3AyXa.

OnmHOCTOPOHHSISI MPOBOAMMOCTD AUO/A.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomsi

W3yueHne cMelanHoro COeIMHEHUST PE3UCTOPOB.

W3mepenne 371eKTpoABMKYIIEH CHUIIbI HICTOYHUKA TOKA M €TI0 BHYTPEHHETO COIPOTHBIICHHUS.

Hab6nronenue anexrponmsa.

Me:xnpeameTHble CBA3H

Uzyuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCyLIecTBISIETCS C YUETOM COIEpKaTeNbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
OHMOJNIOTUH, XUMUH, Teorpadiu U TEXHOJIOTHH.

Medxcnpeomemnvie nousimus, CBSI3aHHBIE C U3yYEHHEM METOJOB HAYYHOTO MO3HAHHUS: SBJICHUE, HAYYHBIH (akT, runmoresa, ¢pusndeckas: BeIMUMHA, 3aKOH,
Teopusi, HabJroIeHre, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENTb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMbl YpaBHEHWH, NTUHEWHas (QyHKIms, mapabona, runepbona, ux rpaukd ¥ CBOMCTBA, TPUTOHOMETpUUYECKHUE (DYHKIWM:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPHI'OHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M MX MPOESKIUU HA OCH KOOPIUHAT, CII0KEHHE BEKTOPOB.

Buonoeus: mexanudeckoe IBWKEHHE B KUBOW Mpupoje, AUQQy3us, OCMOC, TEMIOOOMEH J>MUBBIX OpPraHM3MOB (BWABI TEIUIONEpenaur, TeIlIoBOe
paBHOBECHE), IEKTPUIECKHUE SIBICHUS B )KUBOU IPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS Macca, TeIJIOBBIE CBOMCTBA TBEPIBIX TEM, KUIAKOCTEH 1
ra3oB, 3JICKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAs AUCCOLNALIMS, TaJIbBAaHUKA.

I'eocpaghus: BnaxxHOCTb BO3/LyXa, BETPBI, OapoOMeTp, TEPMOMETP.

Texuonoeus: npeoOpa3oBaHKE IBUKEHUH C MCIONb30BAaHMEM MEXaHHU3MOB, YUET TPEHHUS B TEXHHKE, MOALIMITHUKH, MCIIOJIB30BAHUE 3aKOHA COXPaHEHUS
HUMIIyJbCca B TEXHHKE (pakera, BOOOMET W OpyrHe), ABUraTeilb BHYTPEHHErO CrOpaHUs, mapoBasi TypOuMHa, OBITOBOM XOJIOAWIBHHK, KOHAULIMOHED, TE€XHOJIOTHU
MOJTy4eHHS COBPEMEHHBIX MAaTEPHaJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alllUTa, 3a3eMJICHHE JIEKTPOIIpHOOpPOB, KCEPOKC,
CTPYWHBIN PUHTEP, 3JEKTPOHAT PEBATENILHBIE TPHOOPHI, IEKTPOOCBETHTEIBHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznen 4. daexkrponnnamMuka
Tema 3. Maznummnoe none. InNeKmMPOMAZHUMHAA UHOYKUUA
[TocTostHHble MarHUTHL. B3anMoaeicTBIE MOCTOSTHHBIX MarHuTOB. MaruutHoe mojyie. BekTop MarHuTHON UHIYKIWU. [I[pUHIUI CyTepno3uIui MarHu THBIX
noneit. Jluaum marautHoM nHAyKImy. KaptiuHa TuHrMi MarHUTHOM WHTYKITUH TIOJISl TOCTOSTHHBIX MAarHUTOB.
MarautHoe Toe TPOBOJHUKA C TOKOM. KapTwHa NWHWMIA WHAYKIMA MarHATHOTO TONSA JUIMHHOTO TPSMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OmBIT OpcTena. B3anMoaeiicTBue TPOBOAHUKOB C TOKOM.



Cuna Amriepa, e€ MOIyJh M HAIIpaBIICHHE.

Cuna Jlopenia, e€ Moxynb U HanpaBjieHue. [{BrkeHne 3apsKeHHON YacTUIIBI B OAHOPOJHOM MarHUTHOM nose. Pabota cubl Jlopenta.

SIBneHne 3eKTpOMarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHONW MHAYKLMH. DJNEKTPOABHIKYIIAS CHJIA UHIIYKLIHMH. 3aKOH 3JIeKTPOMAarHUTHON MH IYKLUU
®dapanest.

BuxpeBoe anekTprueckoe mosie. JNeKTPOABUKYIIAS CHJla UHIYKIIMK B TPOBOTHUKE, ABUKYIIEMCS IIOCTYIATENILHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

WHaykTUBHOCTD. SIBIeHIE CAMOMHIYKINHU. DIEKTPOABIKYILAS CHIIA CaMOUHAYKIHH.

BHGPFI/I}I MAarivuTHOI'O ITOJIA KaTYHIKH C TOKOM.

OJIeKTpPOMarHuTHOE MoJIe.

TexHuueckre yCcTporCTBa U MPAaKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIE MATHHUTBI, JJIEKTPOMATHUTBI, AJIEKTPOJBUraTellb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHAYKLIMOHHAs [IeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIIUA MarHUTHOTO TIOJISL.

BsanMopeiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amriepa.

JHeiicteue cuibl JIopeHIia Ha HOHBI AIIEKTPOJIUTA.

SBneHue 31eKTPOMAarHUTHOW MHAYKIIUH.

IIpaBuno Jlenua.

3aBHCUMOCTb JIEKTPOABMIKYIIEH CHIIbI HHAYKIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TOTOKA.

SIBneHne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopmusvie pabomoi

W3yuenne MarHuTHOro MOJISI KATYIIKH C TOKOM.

HccnenoBanue eicTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUS IEKTPOMArHUTHON WHAYKLHH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHle K01e0anus
KonebarensHast cucrema. CBoOOoaHBIE MexaHWueckne KoneOanusi. ['apmonmueckue koneOanus. Ilepumon, wacrora, amrumTyaa W ¢aza KojaeOaHHH .
[MpyxuHHBIN MasTHUK. MaTeMaTHIecKHil MassTHUK. Y paBHEHHE TApMOHUYECKIX KoseOaHuid. [IpeBpalieHne SHepriuy py rapMOHUYECKUX KOJICOaHUIX.
KonebarensHpiii KOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KONeOaHWS B HACAJILHOM KOJNe0AaTeNbHOM KOHTYpE. AHAJOrus MEXIY MEXaHHMYECKHMMH U
ANIEKTPOMarHUTHBIMU KoseOanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHsI PHEPTHH B HJI€AIbHOM KoJie0aTeIbHOM KOHTYpE.
[pexcraBnenue o 3aTyxaronmx Konebannusax. BeiHyxneHHbIe Mexanndeckue konebanus. Pezonanc. BeIHyX/IeHHBIE 37€KTPOMarHUTHBIE KOJIeOaHusI.



Ilepemennbnii Tok. CHHYCOMIANBbHBIN TIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYOHOE M JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA U
HaIpspKeHUS.

Tpancpopmarop. IIpomsBoacTBo, mepenada M TMOTPEOJICHHE SIIEKTPHYECKOW SHEPruH. OKOJIOTHYECKHE PHCKU TIPH IPOU3BOICTBE 3JIEKTPOIHEPTHH.
KynbTypa ncrnonb3oBanust 3€KTPOIHEPTUN B TOBCEHEBHON KU3HU.

TexHrueCKre yCTPOCTBA U PAKTHUECKOE MPIMEHEHHE: SJIEKTPHUYECKIN 3BOHOK, TeHEpaTOp MEPEMEHHOT0 TOKa, JIMHUH JIEKTPOorepeiay.

Lemoncmpayuu

HccnenoBanre napamMeTpoB KonebOaTenbHON CUCTEMBbI (IPYXUHHBIA MJIM MAaTEeMaTHYECKUM MAsSTHUK).

HabumroieHue 3aTyXaromux KojneOaH i,

HccnenoBanre CBONCTB BRIHYKIECHHBIX KOJICOAHHA.

Hab6nronenue pesoHanca.

CBOOONIHBIC AIICKTPOMATHUTHBIC KOIEOaHMSI.

OcuusutorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAPSDKEHHSI OT BPEMEHHM ) [T SJIEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc npu mocie0BaTeNbHOM COETUHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U KOHIEHCATOPA.

Mogenb TMHHYU 3JIEKTPOoIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanne 3aBUCUMOCTH NIEPUOJIA MANbIX KOIeOaHUH rpy3a Ha HUTH OT JAJIMHBI HUTH U MacChl rpy3a.

HccnenoBanue nepeMeHHOr 0 ToKa B 1IETIH U3 [TOCIIE0BATENIbHO COEAMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60JIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHS W JAJMHA BOJHBL. [lomepedyHble W TPONOJbHBIE BOJHBI.
WuTtepdepenius n mudpaxiuns MEXaHHIECKUX BOJTH.

3Byk. CxopocTs 3ByKa. I'poMkocTh 3ByKa. BeicoTa ToHA. TemOp 3ByKa.

DJIeKTpOMarHuTHBIE BOJHBI. YCIIOBUS HM3IIyYeHHs DJICKTPOMArHUTHBIX BOJNH. B3anmHasi opueHTamusi BektopoB E, B, V B anekrpoMarHuTHOH BOJHE.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, TIPEIOMIICHHE, TToJspu3aiys, And pakus, nHTepdepenus. CKOpocTh 3IEKTPOMarHUTHBIX BOJH.

[Ikamna 3meKTpOMarHu THBIX BOJH. [IpuMeHeHrne 3IeKTpOMarHiTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHnune! paguocssasu U TeneBuaeHus. Paguonokanus.

OJIeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckre yCTpOHCTBa M MPAKTUUECKOE MPUMEHEHHUE: MY3BbIKaJbHBIE WHCTPYMEHTHI, YIBTPAa3ByKOBas AWATHOCTHKA B TEXHWKE W MEIUIMHE, paaap,
panuonpuéMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3oBanue U pacIpOCTPAHEHUE MTOMEPEYHBIX U TPOIOIBHBIX BOJH.

KoneGmmormeecs Te10 Kak HCTOYHUK 3BYKA.

Habmnronenue oTpaskeHus: 1 MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHiyn 1 tudpakiii MEXaHMYECKUX BOJIH.

3BYKOBOH PE30HAHC.

Habnromenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTY IOW M YaCTOTOM KOJIeOaHHH.



HccnenoBanue CBOMCTB 3JE€KTPOMarHUTHBIX BOJIH: OTPaskeHHUE, PEJIOMIICHUE, TIOJApU3ays, Judpaxius, HHTepdepeHns.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. IIpsaMonuHeiiHOe pacpocTpaHeHUe CBeTa B ONHOpogHoU cpeae. JIyu ceera. ToueuHblil HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHHii B TJIOCKOM 3€pKaJe.

[IpenomiieHne cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN ToKa3aTels npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli yron mojiHoro
BHYTPEHHETO OTPa’KEHHUSL

Hucnepcus ceera. CrnoxHblii coctas 6enoro csera. L{BeT.

CoOuparoniie M pacceuBarolie JUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsIHUE M ONTHYECKas cuila TOHKOM nuH3bL [locTpoeHne n300pakeHWil B
COOMPAIOIIMX U pacCEeUBAIOIIUX JMH3aX. DPopMysia TOHKOH JIMH3bL. YBEJIMYEHUE, TaBAeMOe JTMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPHYECKON ONTHKH.

BonnoBas ontuka. MaTepdepenuus ceera. KorepeHTHble HCTOUHUKH. Y CIOBHS HAOIIOICHNSI MAKCUMYMOB U MHHUMYMOB B UHTEP(EPEHIIMOHHONW KapTHUHE
OT ABYX CHH()a3HBIX KOT€PEHTHBIX UCTOUHHKOB.

Hudpaximst cBera. dudpaknuonnas pemérka. YcioBue HaOMIOACHUS TJaBHBIX MAaKCUMyMOB IIpH TaJeHHM MOHOXPOMAaTHYECKOro CBeTa Ha
TG PAKIOHAYIO PEIIETKY.

Ionspr3anus ceera.

TexHuueckne yCcTpoHUCTBa M MPaKTUYECKOE IPUMEHEHHE: OUKH, JIymna, (oToanmapar, MpOeKIMOHHBIH arnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA,
T pakIOHHAs PEIIETKA, TOIIPOUL.

Jlemoncmpayuu

[IpssMonHeliHOE pacpoCTpaHeHne, OTPasKeHNE U MpesioMiieHre cBeta. OnTudecKkrue mpudopsl.

Tlonnoe BHyTpeHHEE OTpakeHre. Moieab CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.

Mopen MUKpOCKoOIIa, TENeCKoNa.

Hab6nronenue nHTEpPEpeHIINN CBETA.

Hab6nronenue nudpakimu ceera.

Habmonenue nqucnepcun cBeTa.

[onmy4enue criekTpa ¢ MOMOILBIO IPU3MBI.

[onydenue criekTpa ¢ HOMOMIBIO TUPPAKIHOHHON PEIIETKH.

HaGmonenue nonspuzaym cBerTa.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

H3mepeHue mokaszartess IpeIOMIICHUS CTEKJIA.

HccrnenoBanne CBOWCTB M300paskeHUH B IMH3AX.

Habmtonenue qucnepcun cBeTa.

Paznen 6. OcHOBBI clieMAIbHOM TEOPUH OTHOCHTEJIHLHOCTH



I'pasnmpl MPUIMEHMMOCTH KJacCHUecKol MexaHukd. [locTynaTel crienuanpHON TEOPHH OTHOCHUTEIBHOCTH: WHBAPHAHTHOCTH MOIYJS CKOPOCTH CBETa B
BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTEIPHOCTH OTHOBPEMEHHOCTH. 3aMeIJIeHne BPEMEHU U COKpAIlleHUE IJIMHEI.

DHeprus U UMITYJIbC PETSITHBUCTCKOM YaCTHIIBL.

CBsI3b MaCChI C DHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSL.

Pazngen 7. KpanToBasi puzuka

Tema 1. Inemenmol K6AHMOGON ONMUKU

®otonsl. ©opmyia [Tnanka cBs3u sHEpriu HOTOHA C €r0 YACTOTOM. DHEPrUsl U UMITYJIbC (PoToHA.

Otkpeitue u uccnenosanue ¢orodpdexra. Ombitel A. I. CroneroBa. 3akoHsl (ororddekra. YpaBHenune OiHimreitna niust dorosddexra. «Kpacnas
rpanvnay goroaddexra.

Hasnenune ceera. Onbite [1. H. JIeGenena.

XHWMHUYECKOE IEHCTBUE CBETA.

TexHuveckure yCTpoiicTBa U MPaKTHUECKOE TpUMeHeHue: (OTOIIEMEHT, POTOIaTUNK, COTHEUHAs OaTapesi, CBETOANO.

Jlemoncmpayuu

®DoTo3(pdekT Ha yCTaHOBKE ¢ TUHKOBOW TITACTHHOM.

HccnenoBanue 3akoHOB BHelmHero (hotodddekra.

Csetoauos.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omeitel Pesepdopaa mo paccesHuto o -duactuu. IlnmanerapHas monenb atoma. Iloctynarel Bopa. M3myuenne u morsomeHue
(hOTOHOB MpH TIEPEX0/Ie aTOMa C OTHOTO YPOBHS SHEPrUH Ha Apyroil. Bujpl criektpoB. CHieKTp YpOBHEH SHEPrUM aToMa BOAOPO/IA.

BomnnoBble cBoiicTBa yacTull. BomHsl ne bpoitia. KopnyckysipHO-BOIHOBOW Ayann3Mm.

CHoHTaHHOE U BBIHYXICHHOE U3JTy4YCHHE.

TexHnveckue yCTpoiicTBa U MPaKTHUECKOEe IPIMEHEHHE: CIIEKTPaJIbHbINA aHAJIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmoaenue nuHeiuaThIX CIIEKTPOB H3ITyYCHHSL

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HaOuroieHue MTUHEHYATOro CreKkTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JIOKa3bIBAIONINE CIOKHOCTH CTpoeHHs siapa. OTkpeiTHe paamoaktuBHOCTH. OmnbiTel Pesepdopma mo ompeneneHuro cocraBa
pannoakTuBHOrO M3mydeHus. CBoicTBa anb(da-, 6eTa-, raMmMa-u3IydeHus. BausiHue painoakTHBHOCTH Ha KUBbIE OPraHU3MBbI.



OTkpbITHE TPOTOHA U HeWTpoHa. HykiionHas mozens siapa [eiizenbepra—lBanenko. 3apsn supa. MaccoBoe uucio sapa. M30Torbl.
Anbda-pacnan. DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnai. ['amMmma-u3nyueHne. 3aKoH PaJuoaKTUBHOTO paciasa.

OHeprus CBs3M HYKJIOHOB B syzipe. Slnepubie cuibl. JledekT Macchl sapa.

S nepHble peakuu. JleneHue u CUHTES sIep.

Anepuslii peaktop. Tepmosinepublil cuaTes. [IpobiieMbl 1 IEPCHEKTHBEI SCPHON SHEPreTHKH. DKOIOTMUECKUE aCTIeKThI sIEPHON SHEPTeTHKH.
OreMeHTapHble YacTULbl. OTKPBHITHE TO3UTPOHA.

MeTtozpl HaOIIOAEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YACTHII.

®dyHaaMeHTaIbHBIE B3auMOJIeHCTBHS. EAMHCTBO (U3HUECKOM KapTHHBI MUpa.

TexHuuecKre ycTpoicTBa U MPaKTHUIECKOe IPUMEHEHHE: JO3UMETp, Kamepa Buiibcona, siaepHblii peakrop, aToMHast bomoOa.
Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIHX YACTHILI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomut

HccnenoBanue TpeKoB 4acTULl (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMMM M aCTPOPU3NKH

Oranbl pa3BUTUS acTpoHOMUH. [IpuKiIagHOEe U MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMUH.

Bun 38€3nH0r0 Heba. Co3Be3nus, spKre 3BE3bI, TUIAHETHI, UX BUIUMOE JIBUKCHUE.

ConHeuHas cucteMa.

Comune. ConHeunasi akTUBHOCTh. Mcrounuk sHepruu ConHua W 3BE3M. 3BE3/BI, UX OCHOBHBIE XapaKTEpUCTUKU. [[uarpamMma «CHeKTpajbHBIA KiIace —

CBETUMOCTE». 3BE3MBI TIIABHOW IOCIEAOBATENBHOCTHA. 3aBUCHMOCTh «Macca — CBETUMOCTBY» ISl 3BE3] TIIABHOW ITOCIEAOBAaTEIFHOCTH. BHYTpeHHee CTpoeHwme
3B€3/1. COBpEMEHHBIE MPEICTABICHUS O IPOUCXOKICHUH 1 ABOIoIMH CoJHITA 1 3BE31. DTarbl )KU3HU 3BE3I.

Mieunsiii [1yTs — Hama [anaxtuka. Ilonoxxenne n neuxkenne Conxna B ['anaktuke. Tumbl ramakTuk. PagporanakTiki v kBazapsl. YEpHbBIE IBIPHI B SApax

TaJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ia. Pasoeranue ranakruk. Teopust bonbmioro B3peiBa. PenukroBoe n3myueHue.

MacmrabHas ctpykrypa Beenennoii. Meraranakruka.

Hepeménnsie npobiemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAaHHEM KOMIIBIOTEPHBIX HPHIJIOKECHUH [UIS OIpeAeieHNs MOJNOKeHHsS HEeOeCHBIX OOBEKTOB Ha

KOHKPCTHYIO JaTy: OCHOBHLIC CO3BE3/1Us CCBCpHOFO noJymapusd 1 sIpKuc 3BE3BbIL.

Hab6monenus B Teneckorn JIyHsl, maner, Miednoro [TyTa.
Odo01alonIee MOBTOPEHHE
Ponb ¢u3uky U acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJOTHUECKOM, COIMAIbHOW U STHUYECKOU cdepaxX NeATSIILHOCTH YEIOBEKa, POJIb M MECTO (PM3UKU U

ACTPOHOMHHU B COBPEMEHHOW HaydHOW KapTHHE MHpa, poib (DU3MUECKOl Teopud B (POpPMHUPOBAHUM MPEACTABICHUH O (PU3NYECKOW KapTHHE MHUpPa, MECTO
(bU3MYECKOI KapTHHBI MUPa B O0IIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEICTABICHHUI O IIPUPOJIE.

Me:xnpenMeTHbIe CBSI3H



Nzyuenne kypca (usuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISCTCS ¢ YUETOM COJEPIKATENBHBIX MEXKIPEIMETHBIX CBSI3el ¢ KypcaMH MaTeMaTHKH,
OMOJIOT MM, XUMHUH, TeOorpa(uu U TEXHOIOTHH.

Mesicnpeomemuvle nousimusi, CBI3aHHBIC C U3yYEHUEM METOJIOB HAyYHOrO TO3HAHUS: SIBJIICHWE, HAYYHBIA (DaKkT, TUIOTe3a, (pu3nveckas BEIMYMHA, 3aKOH,
Teopus, HabIoIeHne, SKCIIEPUMEHT, MOISITMPOBAHIE, MOJIENb, M3MEPEHNE.

Mamemamuka: pelieHUE CUCTEMbl YPaBHCHUA, TPUTOHOMETPUUYSCKUE (YHKIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHUYECKOES
TOXJIECTBO, BEKTOPBI M HMX MPOCKIMHA HAa OCH KOOPJWHAT, CJIOKCHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (DYHKIUH, TPU3HAKU TIOJO0OUST TPEYroJbHUKOB,
oIpeJiesICHHE TUIOMIAIH MIIOCKUX GUryp 1 00bEMA TeTL.

buonocus: snekTpudeckue SABJICHUS B XMBOW MPUPOJE, KojeOaTeIbHbIC IBHIKCHUS B KMBOW IIPUPOJIC, ONTHUYSCKUE SBJICHUS B KUBOW MPUPOJIE, ICHCTBHE
paauanyy Ha JKUBBIC OPTaHU3MEI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKasi CTPYKTypa TBEPABIX TN, MEXaHU3MbI 00pa30BaHUS KPUCTAJLUTUIECKON PEIETKH, CIIEKTPaTbHBIA
aHaIn3.

Teocpaghusi: MarHUTHBIE TIOTFOCA 3EMITH, 3aJIEKH MATHUTHBIX Py, (hOTOCHhEMKA 3eMHOM MTOBEPXHOCTH, MTPEJICKa3aHNE 3EMIICTPSICEHUH.

Texnonocusi: TUHUM DSICKTPOIEpeaad, T'€HEpaToOp MEPEMEHHOrO TOKa, AJICKTPOJABUraTelb, MHAYKIMOHHAA ME4Yb, paaap, pPalduoOnpUEMHUK, TEJIECBU30D,
anteHHa, Tenedon, CBU-neub, MpoeKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COTHEUHAs Oarapes.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «Pusnka» Ha ypoBHE cpenHero oOuiero oopasoBaHus (0a30BbI YpPOBEHb) JOKHO OOECTICUNTh JAOCTHXKEHUE CIETYIOLINX
JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIbTATbBI

JInmuHOCTHBIE pe3yNbTaThl OCBOeHHs yueOHOro mpenmera «DH3MKa» JODKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYHAIOIIMXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOM BHYTPEHHEH TMO3WIMEH IMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIlMd, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHWH, COOTBETCTBYIOIINX
TPaIUIMOHHBIM [IEHHOCTSIM POCCHHACKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO OMbITa U OMNbITA ACSTEIBHOCTH B MPOLECCE PEeAIM3alMi OCHOBHBIX HAIPABJICHHUM
BOCITUTATEIILHOMN IEATEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHMS:

c(hOopMHUPOBaHHOCTH I'PAXKJAHCKOHN MO3ULUK 00Y4aIOMIerocst KAk aKTHBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUHCKOTO O0IIECTBA;

MPUHATHE TPAJAULHOHHBIX O0IIEYEIOBEYECKIX TYMaHUCTUUECKUX U IEMOKPAaTHIECKUX [IEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JIEATEIILHOCT B HHTEpPECaxX rpakJaHCKOro oOIIecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpTraHN3allNy;

YMEHHUE B3aUMO/ICHCTBOBATH C COLMAILHBIMI HHCTUTYTAMH B COOTBETCTBUH C UX QYHKIMSIMU M HA3HAUCHUEM;

TOTOBHOCTBH K TYMaHUTapHOM U BOJIOHTEPCKON JIEATEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBaHHOCTH POCCHHCKON TPasKAAHCKON UIEHTUYHOCTH, TATPHOTH3MA;

[IEHHOCTHOE OTHOLICHUE K TOCYJAPCTBEHHBIM CHMBOJIaM, TOCTHKEHHUSIM POCCUUCKUX YYEHBIX B 00JaCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUS

c(hOopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUIECKOTO TTOBE/ICHUS,

CIOCOOHOCTH OLIEHHBATH CUTYAIMIO W MMPHUHAMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATEIIbHOCTH YYEHOIO;

OCO3HaHMeE JITYHOTO BKJIaJ[a B IOCTPOSHNUE YCTOWYNBOIO OyayIIero;

4) 3cTeTHYeCKOr0 BOCTIHTAHMS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUasl 3CTETUKY HAYYHOTO TBOPUECTBA, PUCYIEro (PU3NYECKOH HAYKE;

5) Tpya0BOro BOCIIMTAHUS:

MHTEpEeC K pa3iuuHbIM cdepam mpodeccuoHanbHO AEATeNbHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymy1ei mpodecchu U pearn30BbIBATh COOCTBEHHBIE KU3HEHHBIE TIIaHbL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JacTH (PU3MKK HA IPOTSHKEHUH BCEH JKU3HU;

6) 9K0I0rM4eCKOro BOCIIUTAHUSA:

c(hOpMHPOBaHHOCTH SKOJIOTUYECKON KYJIBTYPBI, OCO3HaHHE II100aJbHOr0 XapaKTepa dKOJIOTUIECKUX MPpobieM;

TIJIAHUPOBAaHKE M OCYIIECTBIIEHHUE JEHCTBUI B OKPY>KAIOLIEH cpesie Ha OCHOBE 3HAHUSA IIeJiel yCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

pacImpeHne ONbITa IESTETFHOCTH SKOJIOTHIECKON HAIPaBIEHHOCTH Ha OCHOBE MMEIOIMXCS 3HAHUH 1O (H3HKE;



7) IEHHOCTH HAYYHOTI'0 MO3HAHMSI:

c(hopMHPOBaHHOCTH MUPOBO33PEHH S, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (PU3NUECKOH HAYKH;

OCO3HaHME [IEHHOCTH HAayYHOU JIeSITeIbHOCTH, TOTOBHOCTH B IIpoLiecce U3yUYeHHs (PU3UKH OCYIIECTBIATH IPOEKTHYIO M HCCIIEI0BATENbCKYIO AEATEIbHOCTD
WHAWBUAYAIBHO U B IPyIIIE.

METANPEJIMETHBIE PE3YJIbTATBI

Ilo3naBare/ibHBIE YHUBEPCATIbHbIE YUeOHBbIE AelicTBUS
ba3oBble Jorunueckue aeiicTBHs:
CaMOCTOSTEIILHO (DOPMYIIMPOBAThH M AKTYaIM3UPOBATH TPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEJISIIAT IEJH JISATEIEHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUH UX TOCTHIKCHHUS;
BBISBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBIICHHSIX;
pa3pabaTkiBaTh TUTaH PEIICHUS TPOOJIEMBI C YIETOM aHAIN3a MMEIOIIUXCSI MaTePUATBHBIX U HEMaTEPUAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBEI B JICATEILHOCTh, OIICHHBATh COOTBETCTBUE PE3yJILTATOB IIEJISIM, OI[CHUBATH PUCKH MTOCJIEACTBHI ACSITEILHOCTH;
KOOPJUHHUPOBATH U BBITOIHATH PadOTY B YCIIOBHUSX PEabHOTO, BAPTYATEHOTO M KOMOW HUPOBAHHOTO B3aUMOJICH CTBYS,;
pa3BHUBaTh KPEAaTMBHOE MBIIIIJICHUE TIPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciiegoBarebCcKue 1eMCTBUS
BIIAJICTh HAYYHON TEPMHIHOJIOTHEN, KIFOUEBBIMI ITOHSTASIMA U METOAaMH (PHU3NIECKON HAYKU;
BIIAJICTh HaBBIKAMH Y4E€OHO-HCCIIEAO0BATEIbCKON W TIPOCKTHOM JESITENBHOCTH B 001acTH (PH3UKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
ITOMCKY METOJIOB PEIICHHS 3a/1a4 (PM3UISCKOro COACPKaHUS, TPUMEHCHHIO Pa3IMYHBIX METOJIOB MTO3HAHHMS;
BIIAJICTh BUJAMH JESTEILHOCTH 110 TTOMyYSHUIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETAINH, PEOOPA30BAHHIO W TPUMEHEHHUIO B PA3IMYHBIX YIeOHBIX CUTYaIWIX, B
TOM YHKCJIE TIPU CO3/1aHUH Y4eOHBIX MMPOEKTOB B 00J1aCTH (PU3MKU;
BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3H U AKTYAJIM3UPOBATH 3a/la4y, BbIJIBUT'aTh TUIIOTE3Y eé peUICHM A, HAXOAUTh aprYMEHTHI AJIA JOKA3aTCJIbCTBA CBOUX
YTBEPKJICHHI, 33][aBaTh TapaMeTPbl U KPUTSPUH PEIICHUS;
aHAM3UPOBATH TOTYYCHHBIC B XOJI€ PEIICHUS 3a7add Pe3yJbTaThl, KPUTUYECKH OIECHUBATh WX JOCTOBEPHOCTH, MIPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;
CTaBUTH U (POPMYIMPOBATH COOCTBEHHEIE 3a/1a4i B 00pa30BaTEIBHON JIEATEIBH OCTH, B TOM YHCIIC IPH U3YYCHUU (QU3UKH;
JlaBaTh OLIEHKY HOBBIM CUTYAITUsIM, OIICHUBATh MPUOOPETEHHBIN OITHIT;
YMETb MIEPEHOCUTD 3HAHUS 110 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEIEATEIHLHOCTH;
YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX YICOHBIX MTPEIMETOB;
BBIIBUTATh HOBBIC UJCH, ITPE/jIaraTh OPUTMHATIBHBIE TIOJIX0/IbI U PEIICHMUS,
CTaBUTH MPOOEMBI U 33]]a4H, TOYCKAOIIHE aJbTePHATHBHBIC PEIICHNUS.
Pa6ora ¢ undgopmanueii:
BJIaJICTh HABBIKAMM IOJIyYCHHS MH(POPMAIUU (PU3NIESCKOTO COJCPIKAHUS U3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIIATH ITOUCK, aHAJIM3,
CUCTEMATH3AIMIO U HHTEPITPETAINIO HH(pOpMAIIMK pa3IMIHbIX BUIOB U (DOPM MpeICTABIICHUS;



OLICHHUBATH JIOCTOBEPHOCTH MH(OpMAIIHH;

UCIIOJNIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3allMOHHBIX 3a]a4
¢ cobiroieHreM TpeOOBaHHN SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, TMTHEHBI, PeCypcoCOEpE:KeHHs, MPAaBOBBIX M 3THUECKUX HOPM, HOpPM WH(MOPMAIOH HOM
0€e3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOrO COACPIKAHUS B PA3IMUHBIX (hopMarax ¢ yuéToM HazHa4YeHHs MH(GOPMAIMK U 1IeJIeBOW ayJUTOPUH, BBIOUPAsi ONTHMAIIbHYIO
(dbopMy mpencTaBIeHus U BU3yaIn3aliH.

KomMyHukaTuBHbIe YHUBeEpcaJIbHbIE yueOHbIe 1elCTBUA:
OCYILIECTBIIATH OOIIEHHE Ha YpOKax (PU3UKHU U BO BHEYPOUHOH IESTEIbHOCTH;
pacno3HaBaTh NPEANOCHUTKM KOH(IMKTHBIX CUTYalWil U CMSr4aTh KOH(IMKTHL;
Pa3BEPHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY 3PEHMSI C UCII0JIb30BAaHUEM S3bIKOBBIX CPEJICTB;
MOHUMATb U UCIOJIB30BaTh IPEUMYIIECTBA KOMaHJHON U MHIUBUIYaJIbHOU PabOThI;
BBIOMPATh TEMATUKY U METOJIBI COBMECTHBIX ACHCTBHI C YIETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH KaXKIOr0 YieHa KOJUIEKTHUBA;
IPUHUMATh LEJIM COBMECTHOM [EsTEIbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH JEHCTBUSA 10 €€ JOCTHXKEHHUIO: COCTaBJLATh IJIaH JEHCTBUH,
pacmpeneniaTs poiu ¢ Y4€TOM MHEHUH YH4aCTHHKOB, OOCY/IaTh PE3yJIbTaThl COBMECTHOH PabOTHI;
OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M Ka)KIOTO yYaCTHUKA KOMaH/IbI B OOIIMI pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;
IpeUIaraTb HOBbIE IPOEKTHI, OLIEHUBATh HJIEH C IIO3ULMKA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUUECKOW 3HAUUMOCTH;
OCYILIECTBIISITH TO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B PA3IMUHBIX CUTYAIUAX, IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryisiTuBHBIE yHUBepPCAIbHbIE YUeOHbIe TeiicTBUS
Camoopranusanus:
CaMOCTOSITENTFHO OCYIIECTBIATH MO3HABATENHHYIO JIEATENLHOCTh B 00MaCTH (DU3MKH W aCTPOHOMHHM, BBISBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYIMPOBATH
COOCTBEHHBIE 3aa4H;
CaMOCTOSATENIBHO COCTABJIAT IJIaH PELICHHS PACUETHBIX M KaYeCTBEHHBIX 3a/a4, TUIaH BBITOJIHEHUS MPAKTHYECKOH paOOThI C Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH W MPEANOUYTCHUIA;
JIaBaTh OIICHKY HOBBIM CHTYaIlHsIM;
pacHmMpsATh paMKH y4eOHOro mpeMeTa Ha OCHOBE JIMYHBIX MTPE/ITOY TSHU
JieNIaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEIICHUE;
OLICHUBATh TIPHOOPETEHHBII OITBIT;
CIOCOOCTBOBATH ()OPMHPOBAHUIO U TPOSIBIICHHIO 3PYIUIIMHU B 00J1aCTH (PU3UKH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA M KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPO/1b, SMOIMOHAJIbHBIH HHTEJIEKT:
JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, BHOCHTh KOPPEKTHBEI B ICATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB IISIISIM;
BJIaJICTh HABBIKAMH [TO3HABATENILHOIN peIeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX JICWCTBUI U MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB M OCHOBAHMI;
HCIIONIH30BaTh MPHEMBI peIIeKCHH ISl OLIEHKH CHTYAIIHH, BBIOOpA BEPHOTO PEIIICHMS;
yYMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKCHUIO;



NPUHUMATh MOTUBBI M apT'YMEHTHI IPYTUX IIPH aHATN3€ Pe3yJIbTaTOB IeATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMas CBOU HEJJOCTaTKU U TOCTOMHCTBA,;

NPUHUMATh MOTUBBI M apT'YMEHTHI IPYTUX IIPH aHATN3€ Pe3yJIbTaTOB EATEIbHOCTH;

NpU3HABATh CBOE MPABO M IIPABO JPYTHX HA OIIHOKH.

B mponecce mocTikeHHS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpamMMbl MO (M3MKE Il YPOBHS CpPENHETOo O0Iero o0pa3oBaHUs y OOYYarOLIUXCS
COBEPIICHCTBYETCS SMOIMOHATIBHBIN HHTEIUIEKT, IPEANOIaralomi chOpMUPOBAHHOCTD:

CaMOCO3HaHHMsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE, BUJACTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM 3MOLIMOHAJIBHOMN
cdepbl, ObITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHMMATH OTBETCTBEHHOCTh 3a CBOE IIOBEIECHHE, CIOCOOHOCTH aJalTUpOBaThbCs K
SMOLMOHATBHBIM U3MEHEHHSIM U IIPOSIBJISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMIICHNE K JOCTHIKEHUIO LEH U yCIeXy, ONTUMH3M, HHUITUATUBHOCTh, YMEHHE AEHCTBOBATh UCXOMS U3 CBOMX
BO3MOYKHOCTEH;

SMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTH MOHUMATh 3MOLMOHAIBHOE COCTOSHUE APYTUX, YUYUTBHIBATH €TI0 MPH OCYIIECTBICHWH OOMIEHHsS, CHOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

COLIMANBHBIX HAaBBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPaWBaTh OTHOLICHUS C JIPYTUMH JIFOABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U pa3peliaTh
KOH(JIUKTBL

NPEIMETHBIE PE3YJIBTATbBI

K konIty 00ydenus B 10 kjacce npeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JODKHBI OTPaXkaTh C(OPMHPOBAHHOCTD Y 00YUAIONMXCST YMCHHI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PM3UKU B (POPMHPOBAHWH COBPEMEHHOW HAYYHON KapTHHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTU, B TPAKTUUECKOHN IEATEIbHOCTHU JIIOCH;

VUUTBIBATh TPAHUIIBI IPUMEHEHHS H3YUCHHBIX (PU3NUYECKUX MOJIENeil: MaTeprualibHasi TOUKa, HHEpIUANbHAs cHcTeMa OTcu€Ta, aOCOMOTHO TBEPAOE TEJo,
WJICTBHBIN Ta3, MOJICTM CTPOCHHUS Ta30B, JKUIKOCTEH U TBEP/IBIX TEJI, TOUCUHBIN AIEKTPUICCKUN 3apsi TP pelIeHn: (PU3NIecKuX 3a1ad;

pacrno3HaBarh (pU3MYECKHUE SIBICHUS (TPOLIECCHI) U OOBSACHSATH NX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIIIPHO-KHHETHYECKON TEOPUH CTPOSHHUS BEIECTBA U
ANIEKTPOJIMHAMHUKN: DPaBHOMEPHOE ¥ PaBHOYCKOPCHHOE TIPSMOJIMHEHHOE [BIKEHHE, CBOOOJHOE TaJeHWE Tel, JBUKCHHE 10 OKPYXHOCTH, WHEPIHS,
B3auMoJieiicTBrUe Tel, AudQy3usi, OPOyHOBCKOE NBIDKCHHE, CTPOSHHUE XHJIKOCTEH M TBEPABIX TEl, M3MEHEHHWE O0BhEMa TeNl MPHU HarpeBaHWU (OXJIAKICHHH ),
TEIJIOBOE PAaBHOBECHE, UCHIAPEHUE, KOHJCHCAIUS, TIABJICHNUE, KPUCTAJUIN3A1Us, KUTICHHUE, BIAXKHOCTh BO3/y X4, MOBBIIICHUE AABJICHUS T'a3a IIPU €ro HarpeBaHUU B
3aKPBITOM COCYJI€, CBSI3b MEXy ITapaMeTpaMU COCTOSIHUSI Ta3a B U30IMPOIECCax, dIEKTPU3aLHs T, B3aUMOJICHCTBIE 3apsAIOB;

OIMKCHIBATh MEXaHMYECKOE JIBHKCHHE, UCIONB3Yys (PU3MUECKHEe BEJIMYMHBI KOOpAWHATA, MyTh, IIEPEMEIICHNUE, CKOPOCTh, YCKOPSHHE, Macca Tella, CHJIa,
HAMITYJILC TeJla, KHHETUYeCKas SHEeprus, MOTCHIMAJIbHAS SHEPrus, MEeXaHWdeckas paboTa, MEXaHHYECKas MOIIMHOCTh; IPU OIUCAHWU TPABUILHO TPAaKTOBATh
(U3MYIECKUH CMBICT UCTIONB3YEMbIX BEJMYWH, WX 0003HAYCHUS M CIAWHUIIBI, HAXOAWTH (HOPMYIBI, CBA3BIBAIONIME JAHHYIO (DHU3UUECKYI0 BEIMYHHY C JIPYTUMU
BEJIMYMHAMU,

ONMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWMCTBA TEA M TEIUIOBBIC SBJICHUS, MCIONB3Ysd (U3MYSCKHE BCIMYUHBL JIABJICHUE ra3a, TeMmIepaTypa, CpeiHss
KHHETHYECKAs SHEPTUsl XaOTHIECKOTO JIBUXKECHUS MOJICKYJI, CPEAHEKBapaTHIHAS CKOPOCTh MOJICKYJI, KOJIMUECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrusi, padbora rasa,



KO03(HUIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO JIBUTATEIIS; IPH ONMHCAHWY IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHONIB3YEMBIX BEJMYMH, UX 0003HAYECHHS
Y eIUHHIIBI, HAXOAUTH (POPMYIIBI, CBS3bIBAIOLINE JAHHYIO (U3MUECKYIO BEIMUMHY C APYTUMHU BEINYNHAM;

OIMCHIBATh MU3yYEHHBIE HIIEKTPUUECKHE CBOWCTBA BEIIECTBA U AIIEKTPHUECKUE SBICHUS (TPOLECCHI), UCIONb3Ys (U3MIECKUE BEIMUYMHBL: SJIEKTPUIECKUI
3apsal, SIEKTPHIECKOe TI0JIe, HANpsHKEHHOCTH IOJIsI, MOTEHIMAN, Pa3HOCTh MOTEHIMATIOB, NpPH OIMWCAHWM TIPABUJIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICTT
HCHOJBb3YEMBIX BEJIMYHH, UX 0003HAYCHUS U €INHUIIBIL, YKa3bIBATh (POPMYJIbI, CBA3BIBAIOIIHE JAHHYIO (PU3UUECKYIO BEJIMYUHY C IPYTUMH BEIMYHHAMM,

aHATM3UPOBATh (PU3WUECKHE MPOIECChl U SIBJIICHUS, HUCIONB3YS (U3NYECKHE 3aKOHBI W TPHUHIUMBL: 3akoH BcemupHoro Tsrorenus, |, Il u Il 3axoHbBI
HproToHa, 3aKOH COXpaHEHHS MEXaHHYECKOW SHEPruM, 3aKOH COXPaHEHHs WMITYJbCa, NPHHIMIT CYMEPHO3UINA CHJI, TPUHIUIT PaBHOIPABUS WHEPIUATbHBIX
cUcTeM OTCUETa, MOJEKYISIPHO-KHHETUUECKYIO TEOPHIO CTPOSHHUS BEIIECTBA, Ia30BbIC 3aKOHBI, CBSI3b CPENHEH KMHETUUECKOW SHEPTUU TETIOBOTO JIBUKCHUS
MOJIEKYJT ¢ a0CONIIOTHOM TeMIlepaTypoi, MEepPBBIA 3aKOH TEPMOIAMHAMHKH, 3aKOH COXPAaHEHHS 3JEKTPUUYECKOro 3apsina, 3akoH KynoHa, mpu 3TOM pasiudarb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPayKEHNE U yCIIOBUS (TPaHULIbl, 00J1aCTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHbIC NPUHLUIBI JEHCTBHS MAallMH, NMPHOOPOB M TEXHMYECKHX YCTPOMCTB; pas3iM4aTh YCIOBUS HMX O€30MaCHOrO MCIOIB30BAHUS B
IIOBCEIHCBHOM KU3HU;

BBIMOJIHATE SKCIIEPUMEHTHI M0 HMCCIICAOBAHMIO (DU3MUECKUX SIBICHUH W MPOLECCOB C HCHOJIb30BAHHEM MPSIMBIX U KOCBEHHBIX M3MEPEHHUH, MPH 3TOM
dbopmynupoBaTh mpoOiieMy/3afady W THIIOTE3y YYeOHOro JKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY M3 TIPEIJIOKEHHOTO OOOpPYIIOBAaHUS, MPOBOAUTH OMBIT U
(hopMynHpoOBaTh BHIBOARI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHHsI (PU3NUECKUX BEJIMUYHH, IIPU 3TOM BBIOMPATh ONTHMAJIBHBIA CIIOCO0 M3MEPEHUS U HCIIONIb30BATh N3BECTHBIC
METOZbI OLICHKU NOTPEIIHOCTEN U3MEPEHUH;

WCCIIEIOBATh 3aBUCHMOCTH MEXIY (GH3MUECKMMH BEIMYMHAMH C KCIIONB30BAaHUEM TNPSAMBIX H3MEPEHHH, MPHU 3TOM KOHCTPYHPOBaTh YCTaHOBKY,
(bUKCUPOBATH Pe3yIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIe TaOIHIl ¥ TpadUKOB, IeNaTh BEIBOJBI 110 pe3yiibTaTaM HUCCIIeJOBaHMS,

co0iro1aTh mpaBmiia 0€30MacHOro TpyAa MpH TPOBEICHUN HCCIIENOBAHUN B paMKaX y4eOHOTO SKCIIEPUMEHTa, y4eOHO-MCCIIeI0BaTENbCKOM W MTPOSKTHOM
JeSITETIbHOCTH C MCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00paTopHOro 000py0BaHUS;

peuaTtb paC‘IéTHBIe 3aa4u C sABHO SaﬂaHHOﬁ q)HSH‘IeCKOﬁ MOZCJIbIO, UCIIOJIb3Ys q)HSI/I‘IeCKI/Ie 3aKOHbI U IMPUHIOMUIILEI, HA OCHOBC aHaJIn3a YCJIOBUA 3adadun
BBIOMpATh (PU3UYECKYIO MOJEIIb, BBIICIATh (PU3UUECKHE BEIMUIUHBI U (OPMYJIbI, HEOOXOIUMBIE I €€ pelleHHs, IPOBOANTH Pacy€Thl U OLEHUBATH PEATbHOCTh
MOJTyYeHHOr0 3HaUeHHsI (PU3HUECKON BEINYNHBL;

pelIaTh KaueCTBEHHBIE 33/1a4: BBICTPANBaTh JIOTHYECKH HEIPOTUBOPEUMBYIO IIETIOUKY PACCYKICHUH € OMOPOM Ha M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(uznUecKkue SBICHUS;

WCIONB30BaTh NpPH PEIICHWH Y4eOHBIX 3aJay COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHMH MJIsl TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALNUA U
IpeACTaBICHHS yIeOHOH U HayYHO-TIONMYJIIPHON HH(OpPMALIUH, TIOIyYEHHOH U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOIYyIaeMyI0 HH(OPMAIHIO;

MPUBOIUTH MIPUMEPHI BKIIAJA POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B PA3BUTHE HAYKH, OOBICHEHHE MPOLECCOB OKPYKAIOLIET0 MUpPA, B PA3BUTHE
TEXHUKU ¥ TEXHOJIOTHA;

UCIIONIb30BaTh TEOPETUIECKHE 3HAHUS 0 (PM3HUKE B TIOBCEIHEBHOM JKM3HU U1 o0ecrieueHns: 0€30MacHOCTH MPH O0PAIICHUH C TPUOOpaMH M TEXHHYECKUMU
YCTPOHCTBaMHU, AJISi COXPAHEHHS 3MO0POBbsS M COOJFOICHNSI HOPM DKOJIOTMYECKOr0 MOBEJICHHUS B OKPY>KaloLIel cpele;

paboTaTh B TpyNIeE C BBIMOJIHEHHEM pa3MYHBIX COIMANBHBIX POJICH, TJIaHUPOBATh PabOTy TPYIIBIL, PalMOHAIBHO pPAaCHpeneysiTh O0S3aHHOCTH M
IUTAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsX, aJeKBATHO OIEHMBATH BKJAJ KaKIOTO W3 YYaCTHHKOB TPYIIBI B PEIICHHWE paccMaTpHBAEMON
MPOOJIEMEI.



K koniy o0yuenus B 11 kjacce npeMETHBIC pe3yiIbTaThl Ha 0a30BOM YPOBHE JODKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y OOYHUAIOIINXCS YMEHHH:

JEMOHCTPHPOBaTh Ha MpPUMEPax Polib U MecTO (pu3MKK B (OPMUPOBAHUM COBPEMEHHOH HAy4YHOW KApTHHBI MHUPA, B PAa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B MPAKTHIECKOH JIESITETbHOCTH JIFOIEH, IIEIOCTHOCTh U €TUHCTBO (DU3HMYECKON KapTHHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHHS U3YUCHHBIX (PU3MIECKUX MOZEJEH: TOYSUHBIN 3JEKTPUUECKUN 3apsi, JIyd CBETa, TOUYEUHBIH MCTOYHHUK CBETA, SIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIe]Ib aTOMHOTO S,/Ipa TIPH pellieHnH (QU3NUECKUX 3a]1ay;

pacro3HaBaTh (U3MYECKHE SBIEHHS (TIPOIECCH) M OOBSACHATH WX Ha OCHOBE 3aKOHOB 3JEKTPONMHAMHUKMA M KBAHTOBOM (DH3HWKU: SIIEKTpHYECKas
MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHUUECKOE, MATHUTHOE ACHCTBUA TOKA, B3AUMOACHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS MHAYKIMS, JIe UCTBHE MarHUTHOT'O
NoJisl Ha TPOBOJAHMK C TOKOM M JBIIKYIIMHCS 3apsijl, DJIEKTPOMAarHUTHbIe KoJeOaHWs W BOJHBI, MPSMOJMHEHHOE pacIpOCTpaHECHHE CBETa, OTPaKeHHE,
npenoMiIeHue, MHTepepeHuus, Audpakiys W TOJIIpU3alMsl CBeTa, AucHepcus cBera, (oroanekrpuyeckuil 3¢dexr (porodddexr), cBeToBOEe NaBICHHE,
BO3HHKHOBEHHE JIMHEHYATOr0 CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHASI K MCKYCCTBEHHAS PaIMOaKTUBHOCTE;

OIKCBHIBaTh HU3yYEHHbIE CBOMCTBAa BELIECTBA (JEKTPUUYECKUE, MATHUTHBIE, ONTHYECKHUE, 3JIEKTPUYECKYH0 IIPOBOJMMOCTb pa3lMYHBIX Ccpel) U
3JIEKTPOMAarHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIMYHMHBL: SEKTPUUSCKUNA 3apsi, Cujla TOKa, JIEKTPUUYECKOE HANpSHKEHHE, JIEKTPHUYECKOES
COIIPOTUBIICHUE, Pa3HOCTH MOTECHIIUAJIOB, 3JIEKTPOABIKYIIAs CHia, pad0oTa TOKa, WHAYKIMS MarHUTHOTO MO, cuila Ammepa, cuia JlopeHia, WHAYKTHBHOCTD
KaTYyIIKM, SHEPrus 3JIEKTPHUECKOro M MAarHUTHOTO IOJIeH, MEepHOoA M YacToTa KojeOaHWi B KoneOaTeIbHOM KOHTYpe, 3apd] M CHJIa TOKa B IIpoIecce
TapMOHUYECKUX JIEKTPOMATHUTHBIX KOJIeOaHU, (POKYCHOE pacCTOSHHE W ONTUYECKas CHJIA JIMH3BI, IPU ONKCAaHWW MPaBHIJILHO TPAKTOBATh (M3MUYECKUN CMBICI
WCMOJIb3YEMBIX BEJIMYHH, UX 0003HAYCHHUS U €AUHUIIBI, YKA3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C APYTHMH BEIMUUHAMU;

OIUCHIBATH N3y4YEHHBIE KBAHTOBBIC SIBIICHHS M MTPOLIECCHI, UCTIONB3YS (PH3MUECKUE BETMINHBI: CKOPOCTD AJIEKTPOMAaTHUTHBIX BOJIH, JUTTHA BOJHBI M 4YacTOTa
CBETa, JHEPruss M WMMYJIbC (OTOHA, MEPUOJ MONypaciaaa, SHEprus CBSI3M aTOMHBIX sep, NPU ONHCAaHWU IPAaBUIBHO TPAKTOBATH (U3WYECKUH CMBICT
WCMOJNB3YEMBIX BEJIMYHH, X 0003HAUYEHHS U €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTHMH BEJIMUWHAM U, BBIYUCIIATh
3Ha4YeHUe (PU3NIECKON BETTMUHHBI,

aHAM3UPOBaTh (U3MUYECKHE MPOLECCHl U SBJICHUS, HCIONb3ysd (U3MYECKHEe 3aKOHbI W MNPUHLUMIBL 3akoH OMa, 3aKOHBI I1OCIEIOBATENBHOIO M
napasieIbHOr0 COEIMHEHHsI MPOBOAHUKOB, 3akoH JIxoyns—JleHIa, 3aKOH BJIEKTPOMAarHUTHOM WHAYKIWHU, 3aKOH MPSIMOIUHEHHOTO pPacIpOCTpaHEHHS CBETa,
3aKOHBI OTPaKEHUS CBETa, 3aKOHBI MPEJIOMIICHHSI CBETa, ypaBHeHHe DiHmTelHa 11 (GoTtodddekra, 3aKOH COXpaHEHHs SHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCa,
3aKOH COXPAHEHHUs DIICKTPUUYECKOro 3apsaa, 3aKOH COXpPaHEHHUS MacCOBOTO 4HWCia, MOCTynaThl bopa, 3aKOH paJuoakTHBHOTO pacraia, Mph 3TOM pa3iindaTh
CJIOBECHYIO (DOPMYIIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHNE U YCIIOBUS (TPAaHUIIBI, 001aCTH ) TPUMEHUMOCTH;

OTIpeIeysITh HAallpaBJIeHUE BEKTOpa MHAYKIIMA MarHUTHOTO MOJIsl TPOBOJHHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna;

CTPOHTH H OMUCHIBATh N300paKeHUE, CO3IaBAEMOE MIIIOCKHM 3€PKajioM, TOHKOH JIMH30i;

BBIIIOJHATH AKCHEPHMEHTHI 110 HCCIIEIOBAHUIO (PM3MYECKHX SBJICHUN W IPOLECCOB C MCHONB30BAHMEM NPSAMBIX M KOCBEHHBIX M3MEPEHHH: NpU 3TOM
¢dbopmynupoBaTh mpoOieMy/3afady W THUIOTE3y YYEeOHOro 3KCIEPUMEHTa, COOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYNOBaHUS, MPOBOIUTH OMNBIT U
(hopMynUupoOBaTh BEIBOARI,

OCYIIECTBIIATH IPSAMbIE U KOCBEHHBIE H3MEPEHHS (PM3MIECKIX BEJIMUYHH, IIPH 3TOM BBIOMPATh ONTUMAJBHBIN CIIOCO0 M3MEPEHUS U MCIIOIb30BaTh H3BECTHbIC
METOIbl OLIEHKH TIOTPEITHOCTEH U3MEPEHHI;

WCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIMYMH C HCIOJIB30BAHMEM TPSAMBIX HM3MEPEHWI: NP OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATH
PE3yJIBTATHI MTOMYYEHHOH 3aBUCUMOCTH (PU3NYECKIX BEJIMYMH B BH/E TaOIUII ¥ TpaduKOB, JAeIaTh BBIBOBI 110 PE3yIbTAaTaM HCCIICJOBAHNS;



COOJI0aTh MpaBHja OE30IIaCHOrO TPyJa MPU IMPOBEICHUU HCCIICIOBAHUN B paMKaxX y4eOHOro SKCIIEPHMEHTa, Y4eOHO-HCCIIeOBATEIBCKOW M MPOCKTHON
JeSITEIILHOCTH C UCITOJIb30BaHHEM M3MEPHTENBHBIX YCTPOMCTB U J1ab 0paTOPHOTO 000PYI0BAHUS;

periaTh pacyETHbIC 3aJa4M C SBHO 3aJaHHONW (DU3MUECKOH MOENbIO, UCIIONB3Ysl (PU3NUECKUE 3aKOHBI M MPHHIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3aJa4d
BBIOMPATh (PU3HUECKYIO MOJIEIb, BBIICIATH (PH3UYECKHE BEJIUUMHBI U (HOPMYIIbI, HEOOXOAMMBIE JUTsl €€ pelIeHHs, IPOBOJUTh PACcYEThl U OLICHUBATh PEATBHOCTD
MOJTYYSHHOT0 3HaYeHHsI (PU3UUYCCKON BEITMUHHBL;

peliaTh KaueCTBEHHbIC 33/1aul: BBICTPAUBATH JIOTHYECKU HEITPOTHBOPEUMBYIO LIEMIOYKY PACCYKICHHI C OMOPOIl HAa M3y4YEHHBIE 3aKOHBI, 3aKOHOME PHOCTH U
(hm3rueckue sSBICHUS;

HCIIOJIB30BAaTh IIpH PEIICHUU y‘-Ie6HLIX 3aa1a4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHBIe TEXHOJIOTUU [JIA TIOHMCKA, CTPYKTYPUPOBAHUSA, UHTCPHpPETAINU U
TpeACTaBIeHNs y4eOHOH N HayIHO-TIOMYJIIPHON WH(OPMAILIUH, TIOIYyYEHHOI U3 pa3TMYHBIX HCTOYHHKOB, KPHTHYECKU aHATM3HPOBATH ITOTyIaeMyI0 HH(POPMAIIHUIO;

OOBSCHSTH NPUHIMIBI JSUCTBHUS MAIIWH, PHOOPOB M TEXHHUYECKUX YCTPOWCTB, pa3iiMyarh yCJIOBHS MX O€30MacHOr0 HCIOJIB30BAHMS B ITOBCEIHEBHOU
KU3HH;

NPUBOAMTH MPUMEPHI BKIIaZa POCCUICKUX H 3apyOe)KHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOUIET0 MHUPA, B Pa3BUTHE
TEXHUKH ¥ TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUIECKUE 3HAHMUS 110 (PU3KKE B IMTOBCEIHEBHOM KU3HHU JJIsi 00ecTiedeHus1 0€30MaCHOCTH IPH 00paIleHHH ¢ TPUOOPaMH U TEXHUYECKUMU
YCTPOUCTBAMH, JUIsSI COXPAHECHHUS 3M0POBBS i COOJIOICHNSI HOPM KOJIOTUUECKOT0 TIOBE/ICHUS B OKPYKAIOIICH Cpejie;

paboTarh B TpymIe C BBHIIOJHCHUEM pPAa3IMYHBIX COIMAIBHBIX POJICH, IUIAaHUPOBATh PadOTy TPYHIBL, PAMOHAIBHO pACIPEACSTh OOS3aHHOCTH U
IUIAHUPOBATh JICSITEIbHOCTh B HECTAHJAPTHBIX CUTYallMsX, aJICKBaTHO OLCHUBATh BKIAJ KaXKIOrO0 M3 YYACTHHKOB TPYIIBI B PELICHHE paccMaTpHBaeMOM

MPOOJIEMEI.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

HaunmeHnoBaHue pa3iesioB H TeM

KoaunuecTBo yacos

JIeKTPOHHBIE (LM POBHIE)

Ne i/ Konrpoasbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoThI padoThI
Paznen 1. DU3UKA U METO/Ibl HAYUYHOT O ITIO3HAHUSA
1.1 ®u3uKa 1 METOIbl HAYYHOT'O IMO3HAHUSA 2 https://m.edsoo.ru/U9A7W1K5E
Hroro no pazgery 2
Paznen 2. MEXAHUKA
2.1 Kunematnka https://m.eds00.ru/BOC4C7J3K
2.2 JnHamuka https://m.eds00.ru/O8D5S0P60O
2.3 3aKOHbI COXpaHEHUSI B MEXaHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
o i N
3.1 CHOBBL MOTCKYJAPHOTHHCETHACCRON 9 1 https://m.edsoo.ru/N507Q8C1J
TCOPUHU
3.2 OCHOBBI TEPMOANHAMUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
Ar .
3.3 PETGTHRIEC COCTORRIM, BeHieetnd 5 https://m.edsoo.ru/H5YOY6UON
dazoBbIe Mepexobl
Hroro mo pazaeny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpOoCTaTUKA 10 1 1 https://m.edso00.ru/L6V2T3W4D
I1 i 7 LT
42 OCTOTHHPBIH SCKTPHACCICHI TOK. TOKH B 12 1 1 https://m.eds00.rw/D1PODSNOV

Pa3JIMYHBIX Cpeaax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Wroro no pazneny

22

Pe3epBHOE Bpems

https://m.edso0.ru/POC60O5E6S

OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/P0C6O5E6S

11 KVIACC

KosnyecrBo yacos
HaunmeHoBaHue pa3iesioB U TeM JJIeKTPOHHbIE (LU POBbIE)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMbI Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMUKA
M .0
11 ATHITTHOC HOJE. HEKIpOMATHITTHA 11 1 3 https://m.edso0.ru/L8V7X2H6F
UHAYKLUS
Hroro mo pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 pd TR E ST pORATEEERe 9 1 https://m.edso0.ru/POC100X1V
KOJIeOaHHUSI
M
2.2 CRAHTCCIHE 1 HICKTPOMATHITTHRIE 5 1 https://m.eds00.r/O8F2M8KBY
BOJTHBI
2.3 OnTHka 10 3 https://m.edsoo.ru/R5L9SONSW
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI crieMagIbHONU TEOPUHU

3.1 4 1 https://m.eds00.ru/Q3T7Z8R1R
OTHOCUTCIIbHOCTHU
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 D1eMEeHTHI KBAHTOBOM O TUKHU 6 https://m.edso0.ru/P4G8V5U4Z
4.2 Ctpoenue atoma https://m.edso00.ru/X1G1M9Q3lI
4.3 AToMHOE A11pO 5 https://m.edsoo.ru/D8Y6E8T4W
Wroro mo pazaeny 15



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUH U aCTPODUZUKH 7 https://m.edsoo.ru/M2W3W2Y5C
Wroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o01maro1ee MOBTOpEHNE 4 https://m.edso0.ru/G4V7A6T4L
Hroro no pasgeny 4
Pe3zepBHOE Bpems 3 https://m.edso0.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Koan4gecTBo 4acoB
Ne Hdara DJIeKTPOHHBIEe NG poBbIE
Tema ypoka Konrtpoasbnbie | IIpakTHyeckue
n/n Bcero u3yueHusi | oOpa3oBaTelibHbIE PeCypPChI
padoThI padoThbI
du3nka — "Hayka o npupoae. Hayanrsie
1 yXa © pHpOAE. Hiayd 1 https.//m.eds00.ru/E217J5M0Q
METO/IbI TIO3HAHUS OKPYIKAIOIIET0 MUPA
Posb 1 MecTo Qu3uku B
2 (popuupoBaHIH COBpEMEHHON FfaquOH 1 https://m.edso00.ru/M9G2U7G3Y
KapTHHBI MUPA, B TPAKTUYECKON
ESITENILHOCTH JIFOIEN
Mexannuyeckoe IBUKEHUE.
OTHOCHUTEIBHOCTh MEXAHNYECKOIO
3 1 https://m.edsoo.ru/P6K2M1J8Y
nexenus. [lepemenienue, CKOpocTs,
YCKOpEHHE
PasHomepHoOe o eHHoe
4 BHOMCPHOC HpAMOHHEHH 1 https://m.edso0.ru/T1K7L3W6W
NIBIDKEHUE
P -
5 ABHOYCKOPCHHOC HPAMOTHHEHHOC 1 https://m.edsoo.ru/P1K4R5T8E
IBIKEHNE
CBoboaHoOe naseHue. Y cKkopeHue
6 1 https://m.edso0.ru/D8Y0Q3J8C
CBOOOIHOIO HaIEHUS
K I )
7 p HBOHHHenHvoe ABWKEHHC. [lBIKeHue 1 https://m.edsoo.ru/L200X7X5R
MaTEPHUAILHON TOYKH IO OKPY>KHOCTH
[TpuHIIMTT OTHOCKUTENBEHOCTH [ amues.
8 WNHepumanbHbIe CHCTEMBI OTCUETA. 1 https://m.edsoo.ru/E2T5A6R2R
ITepBebiii 3akoH HptoTOHA
M . I
9 acca rena. Cua. Tpusu 1 https://m.eds00.ru/C6Y314T90

CyNepIo3ulnu cuil. BTOpon 3aKkoH



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O

HeroToHa 17151 MaTepHaIbHON TOYKHU

10

Tperuun 3akon HeroToHa 1i1st
MAaTepUAIbHBIX TOUYEK

https://m.edsoo.ru/F3L2E1N8O

11

3akoH BceMUpHOro TaAroreHus. Cuna
TsoxecTH. [lepBas kocMuyeckas
CKOpOCTb

https://m.edsoo.ru/Y7V6A910U

12

Cuna ynpyrocru. 3akoH ['yka. Bec tena

https://m.edso00.ru/S107Y6Z240

13

Cuna tpenust. Koapduuuent tpenus.
Cuna conpoTUBIJIEHUS IPU JBUKEHUU
Tesa B XKUJIKOCTU MJIU Ta3e

https://m.edso00.ru/0O713Z705R

14

[TocrynarenbHO€E U BpaliaTeabHOe
JBIDKEHUE a0COJIIOTHO TBEPAOTO TENa.
MomeHT cunbl. [Ineuo cuinbl. YcaoBus
paBHOBECHSI TBEPJIOTO TEJA

https://m.edsoo.ru/F7P3NOX1K

15

NMnynbc MaTepHanbHON TOYKH,
CHCTEMBI MATEPUAJIbHBIX TOUEK.
NMmnynbc cuiibl. 3aKOH COXpaHEHHUs
nMITysbca. PeakTuBHOE JBUKEHUE

https://m.edsoo.ru/H5D7TOB4E

16

PaboTa 1 MOIIIHOCTh CHJIBI.
Kunernueckast s3HEprus MaTepuaabHONR
Touku. Teopema 00 M3MEHEHUHU
KMHETUYECKOW SHEPTUH

https://m.edsoo.ru/P1V3K5W1P

17

[ToTennuanbHas SHEPrus.
IToTennuanbHas 3HEPrus yupyro
neOpMUPOBAHHOU MIPYKUHBI.
[TorenuumanbHas sHEprus Tena BOJIM3H
MTOBEPXHOCTH 3EMIIH

https://m.edsoo.ru/W8A7F7M5D

18

[TorenmanbHBIE M HEMOTCHIINATIBHBIC
cuibl. CBsi3b pabOTHI

https://m.edso00.ru/Z607T1Y0OW



https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W

HEMOTCHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHHYECKOHW SHEPTruu CUCTEMBI Tell.
3aKOH COXpaHEHHS MEXaHUYECKOU
SHEPruu

19

JlabopaTopHas pabora «VccnenoBanue
CBA3U pa6OTI)I CHJIbI C USMCHCHUEM
MeXaHUYEeCKOM OHCPIruu TCJjia HaA
HpUMepe PacTsHKEHHS PE3HHOBOTO
KIyTay

https://m.edsoo.ru/USK5R2F8U

20

KontposnbHas pabora 1o reme
«Kunematuka. Jlnnamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE

https://m.edsoo.ru/T7K9U6POU

21

OcCHOBHBI€ MTOJIOKEHUS MOJIEKYJISIPHO-
KWHETHUYECKOil Teopuu. bpoyHOBCKOE
newkenue. nddysus

https://m.edsoo.ru/W9Y8GEN2B

22

XapakTtep IBUXKECHHS U
B3aMMOJICHCTBUS YACTHUII BEILIECTBA.
Mopenu cTpoeHHs Ta30B, KUJIKOCTEN U
TBEPABIX TEII

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyi. KomumaecTBo
BeniecTBa. [locTossHHas ABoraapo

https://m.edsoo.ru/X6P9D004R

24

Tennosoe paBHoBecue. TemmnepaTypa u
e€ usmepenue. lllkana remepartyp
Ienbcus

https://m.edso0.ru/S9H7NOC9G

25

WUneansubiii ras B MKT. OcHoBHOE
ypaBHenue MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomoTHas TeMIIepaTypa Kak Mepa
CpenHel KUHETUYECKOW SHEPTrUu
JBY>KEHUS MOJIEKYJ. YpaBHEHUE

https://m.edso00.ru/T1D8S610W



https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W

MenneneeBa-Knaneitpona

27 3akoH JlanbToHa. ["a30BbIE 3aKOHBI https://m.edso00.ru/02B9U2D3K
JlabopaTopHas pabora «VccnenoBanue

28 3aBUCUMOCTH MEX]y MapamMeTpaMu https://m.edsoo.ru/I2K2B2K9B
COCTOSIHUSI pa3peKEHHOT 0 ra3a
n

29 SOMPOLECELL B IICATLHOM Fase i Hx https://m.edsoo.ru/K6VV3N5R4H
rpaduuecKoe NpeACTaBICHUE
Buyrpennss sHeprus
TEPMOJAMHAMHYECKOH CUCTEMBI U
crnocoObl e€ u3Menenus. Konuectso

30 " Pl ©C HEMEHEHITL ROJITECTS https://m.edsoo.ru/\V7F1C7N4Z
TEMJI0THl U pabota. BHyTpeHHss
SHEPTHUs OAHOATOMHOI'0 HJ1€ATbHOTO
rasa

31 Bupl Temionepenauu https://m.edsoo.ru/X3N2U0OB8H
VY aenbHast TEIIIOEMKOCTD BEIIECTBA.

32 KonmnuectBo tennoTs! npu https://m.edso0.ru/B6M9Z6E6Z
Teruionepenade. AauadaTHbIN Ipolece
n o

33 CPBRIM SAKOH TCPMOIMBAMIIH 1 &ro https://m.edsoo.ru/C2\WO0B8NIB
MPUMEHEHHUE K U30IpoIieccam
H .

34 COOPATHMOCTS MPOLECCOB B PHPOAC https://m.eds00.ru/Y219P2D8R
Bropoli 3aKk0H TepMOJUHAMUKHI
IT i KII i

35 purun efictsust n KIL] rertnosoit https://m.eds00.ru/M5V2V8Q3K
MaIIHBI

36 ukn Kapuo u ero KIT/] https://m.edsoo.ru/POB5H2R70
6] 0

37 HOTOTHHEORHE HIPODIIEMEL https://m.edsoo.ru/MILIK2T2D
TETIOOHEPT €TUKU
O6o6maronmii ypok «Moie a

38 HHATOTIIH YPOIt «VIoIIeiy BpHad https://m.eds00.ru/J3POM3M8U
¢u3uka. OCHOBBI TEPMOAMHAMUKI

39 KontponbHas pabora 1o reme https://m.edsoo.ru/T5D8B2H8P



https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P

«MonekymnsipHas ¢usuka. OCHOBbI
TEPMOJAMHAMUKI

40

[TapooOpazoBaHue 1 KOHICHCAITHSI.
Hcnapenue u kunenue

https://m.edsoo.ru/L6P7V0OV5K

41

AOCOI0OTHAs U OTHOCUTEINIbHAS
BJIAYKHOCTb BO31yxa. HacelleHHbI nap

https://m.edso00.ru/O0Z1Y4T7V

42

Teépnoe Teno. Kpucrannmueckue u
amopdHbIe Tena. AHUZOTPONHUS
CBOMCTB KpHUCTasUIoB. JXKuakue
KpucTaibl. CoBpeMeHHbIE MaTepUabl

https://m.edsoo.ru/Y110X402N

43

[InaBnenune u KpucTaIIA3aLHSL.
VaenbHas TEmoTa IiaBieHUs.
Cyb6mmumanms

https://m.edsoo.ru/12D111B7Z

44

YpaBHEHUE TEIIOBOro OanaHca

https://m.edsoo.ru/Z1E3H5N9R

45

Onexrpuszanus Teil. JIeKTPUIeCKUH
3apsn. J{Ba Buaa 3JIEKTpUYECKUX
3apsi10B

https://m.edsoo.ru/F605VAGTT

46

[IpoBOOHUKY, TUINEKTPUKHU U
MOJIYTPOBOAHUKH. 3aKOH COXpaHEHUs
3JIEKTPUYECKOT 0 3apsiia

https://m.edsoo.ru/Y3C60902E

47

B3aumopencTBue 3apsaoB. 3akoH
Kynona. To4euHBIN 2JIEKTPUY €CKUU
3apsij

https://m.edsoo.ru/C7L3D2A3E

48

Hanpssk€HHOCTD 3JEKTPUYECKOro MOJIs.
[TpuHuMn cyneprno3uuuu
3IEKTpUYECKUX ToJien. JInHumn
HaNPsKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

PaGoTa cuit aeKTpocTaTHYeCKOro
noiist. [Torennnan. PasHocTh

https://m.edsoo.ru/Y3S7VI0O5E



https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E

IIOTCHIIMAJIOB

50

IIpoBOAHUKYN W TUBIEKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JwuanexTpruyeckasi MpOHULIAEMOCTh

https://m.edsoo.ru/\VV6B9BIC2F

o1

DnexktpoémkocTs. Konaencarop

https://m.edso00.ru/T954S0D9Z

52

DIIEKTPOEMKOCTD MIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsKEHHOr 0
KOHJIeHcaTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaGopaTtopHas pabora "M3mepenue
3IEKTPOEMKOCTH KOHIeHcaTopa"

https://m.edsoo.ru/USA5V5TON

o4

ITpuHUMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJILHOIO
amnmnapara, CTpyHHOIro IpuHTEpa.
DneKkTpocTaTuy ecKas 3aluTa.
3azemiieHue IEKTPOIIPUOOpPOB

https://m.edso0.ru/Q4G7F3C8X

55

DNEeKTpUYECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsxenue.
Conporusnenue. 3akod Oma asst
ydacTka Lenu

https://m.edsoo.ru/R1D0X4D2D

56

[TocnenoBarenbHOE, MapaiebHOE,
CMEIIaHHOE COCIMHEHUE TPOBOIHUKOB.
JlabopatopHas pabora «M3yueHue
CMEIIAHHOT'O COCIMHECHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/E6M2W7W7S

57

PaboTta 1 MOIIHOCTB 3JIEKTPHUUECKOTO
Toka. 3akoH [[xoynsa-Jlenua

https://m.edsoo.ru/FOP117R3B

58

3akon Oma Ji71s1 TOJIHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. Jlabopatopnas pabora

0.5

https://m.edsoo.ru/ASW9HOE7R



https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R

«M3mepenne J/1C ncTouHMKa TOKa U
€ro BHYTPEHHEr' O COIPOTUBJICHUS»

59

PesepBHblii ypok. KonTponsHas pabota
o Teme "DyekTpoauHamMuka" /
Bcepoccuiickas mpoBepounast pabota

https://m.edsoo.ru/COP3M7K1P

60

O6o6maromuit ypok
«nexkTpoauHaMukay / Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/C1I0M2I3L

61

DneKTpOHHAas MPOBOJUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
CONPOTUBJICHHS] METAJJIOB OT
TemrepaTypbl. CBEpXIIPOBOIUMOCTb

https://m.edsoo.ru/H7 X1W5B7N

62

DNEKTPUYECKUN TOK B BAKYyME.
CBouCTBa JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMECHasl TPOBOAUMOCTh. CBOKCTBA
p—n-nepexona. [TonynpoBogHUKOBBIE
puOOpHI

https://m.edsoo.ru/N7T4A4N7L6C

64

DNEeKTPUYECKUHU TOK B pacTBOpax U
pacrijiaBax 3JeKTPOJIUTOB.
DNEeKTPONUTUYECKAS 11 CCOLMALIMSL.
OnexTponus

https://m.edsoo.ru/Z4G7R716D

65

DNEKTPUYECKUU TOK B razax.
CaMocCTOsTENbHBIA U
HECaMOCTOSITENIbHBIN pa3psij. MomHus.
[Ina3ma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpudecKue npudopsl U
YCTPOWCTBA U UX PAKTHUECKOE
npuMmeHenue. [IpaBuna TeXHUKU

https://m.edsoo.ru/N9H2I3R1S



https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S

0e30MacHOCTH

KonTponpHas pabora 1o Teme
«Qnektpocraruka. [TocTosHHBII

67 . 1 https://m.edsoo.ru/Q3H4L 9K6L
3J'IeKTpI/I‘—IeCKI/II/I TOK. TOKI/I B paSJ'II/I‘—IHI)IX
cpemax»
PezepBHbIii ypok. O000mamonmi ypok
68 1 https://m.edsoo.ru/C3X1NON1U
o TemMaM 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
H3Y4YeHUH

JJIeKTPOHHBIe Hu(poBbIE
o0pa3oBaTe/bHbIC Pecypchl

ITocTossHHBIC MATHUTHI U UX
B3amMojelicTBue. MarauTHOE TT0JIe.
Bektop MaruuTHOM HHAYKIMU. JInHUK
MAarHUTHOW UHIAYKIHUH

https://m.edsoo.ru/HOU4E7X4E

MarsuTHoE 10JI€ MMPOBOJHUKA C TOKOM.
OnbiT Opcrena. BzaumoneiictBue
MIPOBOHUKOB C TOKOM

https://m.edsoo.ru/\VV1Z3R3J2]

Jlabopatopnas pabora «3ydenue
MAaravTHOI'O IMOJIA KaTYIIKHU C TOKOM»

https://m.edsoo.ru/H8C7R2H5W

JlelicTBE MarHUTHOIO MOJISI HA
MIPOBOJHUK C¢ ToKOM. Cuna Amriepa.
Jlabopatopnas pabora «lccnenmoBanue
JIEHCTBUS TOCTOSTHHOT'O MarHUTA Ha
paMKy ¢ TOKOM)

https://m.edsoo.ru/EQL0J1L8U

JleficTBHE MarHMTHOIO I10JIS Ha
JBIKYIIYIOCS 3aPSDKEHHYIO YaCTHUILY .
Cuna Jlopenna. Pabora cunst Jlopenua

https://m.edsoo.ru/TSH1A1ATM

DnekTpoMarHuTHas uHAyKius. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJC
WHAYKIIUU. 3aKOH 3JIeKTPOMarHUTHOU
nuHaykuuu Oapanes

https://m.edsoo.ru/T1ITS5A0DIN

Jlabopatopnas pabora «VccnenoBanue
SIBJICHUSA 3J'IeKTpOMal"HI/ITHOI7I
HUHAYKIOUW

https://m.edsoo.ru/ILM70Q5N2H



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H

NuaykTUBHOCTD. SIBIICHHE
camouHaykiuu. 3J[C caMOMHIYKIINY.
DHeprust MarHUTHOT'O TOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE MoJie

https://m.edsoo.ru/L8W5I11J1Y

TexHnueckne ycTponcTBa U UX
MIPUMEHEHUE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMAarHUThl, 3JI€KTPOJBUTATENb,
YCKOPHTEIN 3JIEMEHTAPHBIX YaCTHIL,
MHAYKLIMOHHAS [1€Yb

https://m.edsoo.ru/U2F2B202R

10

Oo6o06maromuit ypok «MaruutHoe
noje. DIeKTPOMArHUTHASI WHIYKIUS)

https://m.edsoo.ru/I0B0D4U1D

11

Kontponenas paborta mo reme
«MarnuTtHoe noJjie. DJIeKTpOMarHuTHast
WHIYKIUS»

https://m.edsoo0.ru/Q9H5NIVET

12

CB00OOAHBIE MEXaHUYECKUE KOJICOAHMUS.
lMapmonmnueckue komedbaHusl.
VYpaBHEHUE TapMOHUYECKHAX
konebanuil. [IpeBpaienue sHepruu

https://m.edso0.ru/N2A1A5T60

13

JlaGopaTtopHas pabota «MccnenoBanue
3aBHUCHUMOCTHU MEPHOAA MAJIBIX
KoJiebaHMii rpy3a Ha HUTU OT JJIMHBI
HUTH U MaccChl Tpy3a»

https://m.edso0.ru/K107Y3KoU

14

Konebatenpsubid koHTYp. CBOOOHBIE
3JIEKTPOMArHUTHbBIE KOJIEOAHUS B
UJeanbHOM KOJIe0aTeIbHOM KOHTYPE.
Ananorus Mexay MeXxaHn4ecKUMH U
AJIEKTPOMAarHUTHBIMU KOJICOAHUSIMU

https://m.edsoo.ru/\V0J3T1W9H

15

®opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUHu B UJI€aTbHOM KOJIe0aTEThHOM

https://m.edsoo.ru/H1VV3C8N5E



https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E

KOHTYpE

16

IIpencraBienue o 3aTyxarUUx
koneOanusix. BeiHy XK /1€eHHBIC
MexaHH4JecKue Kojiebanus. Pe3onanc.
BriHyX1€HHBIE 2JIEKTPOMAarHUTHBIE
KosebaHust

https://m.edsoo.ru/F1Z24T178V

17

IlepemenHbIM TOK. CHHYCOUAIBHBIN
IepEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOr 0 TOKa. AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaIpsOKCHUS

https://m.edsoo.ru/C2I15V5L6F

18

Tpancdopmarop. [Ipoussoactso,
nepenaya u norpediecHue
3IIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/P8TIP3F5I

19

VYCTpOoHCTBO M TPaKTUYECKOE
MIPUMEHEHUE HJIEKTPUUECKOr0 3BOHKA,
reHepaTopa NepeMEHHOr0 TOKa, JTMHUM
JJIeKTpolepenay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJNOruuecKrue pucKu Mpu
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbpTypa ncnons3zoBanus
3JIEKTPOIHEPIUU B IOBCEITHEBHOU
KU3ZHU

https://m.edso0.ru/Z8K80O3H5K

21

Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [lepuoa. Ckopocts
pacrpocTpaHeHus U IJIUHA BOJIHEL.
HOHCpC‘IHBIC N MIPOAOJIbHBIC BOJHBL

https://m.edso0.ru/Q1U3Z7T0S

22

3Byk. CkopocTb 3ByKa. [ poMKoCTh
3ByKa. Beicora ToHa. TemMOp 3Byka

https://m.edso0.ru/E3S3D6L6J



https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J

23

DJIEKTPOMAarHUTHBIE BOJHBI, UX
cBoMCTBA U ckopocTh. [llkana
3JEKTPOMAarHUTHBIX BOJIH

https://m.edso0.ru/S3VOL6F1G

24

[IpuHIIMTIBI paInOCBSI3U U
TeneBUACHUS. Pa3BUTHE CPEACTB CBS3U.
Pannomoxanus

https://m.edso0.ru/O6J1L7Z8Z

25

Kontponbhas padora «Komnedanus u
BOJIHBD»

https://m.edsoo.ru/B5W7Z4K9G

26

[IpsiMmonuHeitHOE pacnpoCTpaHEeHH e
CBETa B OJIHOPOJIHOU cpesie. ToueuHblid
MCTOYHUK cBeTa. Jlyu cBeta

https://m.edsoo.ru/Z7W5T8A7B

27

OtpakeHue cBeTa. 3aKOHbBI OTPaKCHUS
ceta. [locrpoenne n3odpaxeHuu B
IUIOCKOM 3€epKalie

https://m.edsoo.ru/\VV5F9T1B2S

28

[Ipenomnenue ceera. [lonHoe
BHYTpEHHEE oTpaxkeHue. [IpenenbHpin
YTOJI IOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/R7B9T30Q3U

29

JlabopatopHas pabota «3mepenue
MOKa3aTelsl TPEJIOMIICHHUST CTEKIIa

https://m.edsoo.ru/AAMIR4A8Y

30

JIunzel. [Toctpoenue n3o0paxeHuit B
mmH3e. Dopmyna TOHKOW JTUH3BI.
VYBenuueHue JIUH3bI

https://m.edsoo.ru/F7Y9J100T

31

Jlabopatopnas pabora «/ccnenoBanue
CBOMCTB N300 PAKEHUI B JIMH3aX)

https://m.edsoo.ru/B2L.40Q4U8J

32

Hucnepcus ceeta. CiaoxHbII cocTaB
oenoro ceera. L[Ber. JlabopaTopHas
pabota «Habmonenue qucnepcun
CBETa»

https://m.edsoo.ru/X4W6F1E4N

33

Wnrepdepennus ceeta. udpakuns

https://m.edsoo.ru/R1C4V3BOE



https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E

ceTa. J{udpakunonHas pemerka

34

ITonepedyHOCTh CBETOBBIX BOJIH.
[Tonsipu3anus ceera

https://m.edso00.ru/S2Q5G8P1U

35

OnTrueckre IpuOOpsl U yCTPOWCTBA U
yCIJIOBUS X 0€30MacHOr 0 MPUMEHEHUS

https://m.eds00.ru/Q1Q1L0B4N

36

['panu1Bl TPUMEHUMOCTH
KJIacCCU4YeCKOU MexaHuKH. [locTynaTel
CIeLIMaIbHOU TEOPUH
OTHOCUTENBHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHTEIIFHOCTD OJHOBPCMCHHOCTH.
BaMGI[J'IeHI/Ie BPCMCHHU U COKpAllICHUC
JJIMHBI

https://m.edsoo.ru/\WSROE3X8Y

38

DHeprust U UMNYJIbC PENATUBUCTCKOU
yacTullbl. CBSI3b MACCHI C SHEPTUEH U
HMITYJIbCOM. DHEPrus MOKOs

https://m.edsoo.ru/\VV3K7A4N5I

39

KonTtponbsnas pabora «OnTHKa.
OcCHOBBI ClIENUAIIBHON TEOpUU
OTHOCHTEIIEHOCTH»

https://m.edsoo.ru/N2A2H6D3B

40

®oronbl. Popmyina [lnanka. Dueprus u
UMITYJIbC POTOHA

https://m.edsoo.ru/L3FOP3LAT

41

OTKpbITHE U UCCIIEN0BaHUE
dotorddexra. OnbiTer A. I'.
CroneroBa

https://m.edsoo0.ru/C9A5T902D

42

3akonbl poTodrddekra. YpaBHeHUEe
DunmrerHa ans potorddekra.
«Kpacnas rpanuna» ¢potosddekra

https://m.edsoo.ru/G7K0G7WOP

43

Hasnenue ceera. Onbite! [1. H.
JleOeneBa. XMMHUUECKOE JEUCTBHUE
cBETa

https://m.edsoo.ru/P3W4S6z227



https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z

44

TexHuueckue ycTponcTBa U
MPAKTHYECKOE IPUMEHECHHE:
(dhoTodIeMeEHT, GOTOATIYHK, COTHEUHAS
OaTapesi, CBETOIH O

https://m.edso0.ru/J5S0D8E3E

45

Pemrenune 3agay no teMe «DJ1eMEHTHI
KBaHTOBOﬁ OIITUKHN»

https://m.edsoo.ru/M7VEN4H1 X

46

Mogens atoma ToMmcoHa. ONBITEL
Pesepdopaa mo paccesHuto o-4acTuil.
IInanerapHas monenb aToMa

https://m.edsoo.ru/Y8U3F212Z

47

IToctynatel bopa

https://m.edsoo.ru/\VV7D8E5G6V

48

W3nyuenue u noriouieHue poToHoB
IIPU TIEPEX0JI€ ATOMa € OAHOI0 YPOBHS
SHEPruM Ha Apyrou. Buasl cekTpos

https://m.edsoo.ru/M6X202M50

49

BosnnoBele cBorcTBa yacTull. BosHEI e
Bbpous. KopryckyisipHO-BOJIHOBOW
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE
W3JIy4EHUE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITI/IC PAAUOAKTUBHOCTHU. OIBITEI
Pesepdopna mo onpeneneHnto cocraBa
PaauOaAKTUBHOTO U3JIYyYCHU A

https://m.edso0.ru/A91907YON

51

CaowuictBa anb(da-, 6eTa-, ramma-
usnydeHus. Briusaue
PaMOAKTUBHOCTH Ha )KUBbBIC
OpraHu3Mbl

https://m.edso0.ru/T1X9A4Y1G

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydenune

https://m.edsoo.ru/F5C1PSE3F

53

3H€pFI/I$I CBsA3HU HYKJIOHOB B A4p¢C.

https://m.edsoo.ru/L2G5VID9L



https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L

SAnepHble peakuuu. SIaepHbIA peakTop.
[TpoGaembl, TepCHEeKTUBHI,
9KOJIOTMYECKUE aCIEKThI AEPHOU
SHEPreTUKU

54

DneMeHTapHble YacTUllbl. OTKPBITHE
mo3uTpoHa. MeToibl HaOJIIOICHHS 1
perucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTallbHbIE
B3anMoaencTeusa. ExnHCcTBO
(hbU3HYECKOW KapTHHBI MUpa»

https://m.edso0.ru/X6R3T3S3S

55

DTamnbl pa3BUTHS ACTPOHOMHH.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3HaYeHue acTpoHoMuu. Buj 3B€31H0r0
Heba. Co3Be3nus, ipKue 3BE3/bI,
IJIAHETHI, UX BUJUMOE JIBUKEHUE.
ConneuHas cucrema

https://m.edso0.ru/O301U3H1P

56

Connne. ConHeyHass aKTUBHOCT.
Wcrounuk sneprun ConHIa U 3BE3]

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3/b1, HX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/1bI [IIABHOU
nocJyesoBaTeIbHOCTH. BHyTpeHHee
crpoenue 38€31. COBpeMEHHbIE
IIPEJCTaBICHUS O IPOUCXOXKACHUM U
spommonuu CosHIa U 3BE3]1

https://m.edsoo.ru/C2L2C9A0V

58

Mueunsid [yt — Hama ["anakTuka.
[Honoxenue u npmxenne CoiHua B
I'anaktuke. ['anaktuku. YeépHbie TbIphI
B sJIpax rajakTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennasg. PazOeranue rajakTik.
Teopust bonpmioro B3peIBa.

https://m.edsoo.ru/L0I18V814U



https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U

PenukroBoe nznyuenue.
MeTaranakTuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUH

https://m.edsoo.ru/U4F8Q0E8O

61

KonTponbsHas paboTta «3meMeHThI
ACTPOHOMUH H aCTPODUZHKI

https://m.edsoo.ru/Y6Y9D4AG7X

62

O6o06maromuii ypok. Ponb ¢usnuku u
ACTPOHOMMH B S KOHOMHYECKOH,
TEXHOJIOTMYECKOM, COI[UAIbHOM 1
ATHUYECKOM cepax AesATeTbHOCTH
YyeJIOBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O606maromuit ypok. Pons u Mmecto
(U3MKHU U aCTPOHOMHUU B COBPEMEHHOM
Hay4HOU KapTUHE MUpa

https://m.edsoo.ru/JIN2H3EQ0V

64

O6o6marommii ypok. Ponb
(buznyecKoif Teopuu B GOPMUPOBAHUN
MIPEJCTaBICHU 0 (PU3HUECKO KapTHHE
Mupa

https://m.edsoo.ru/14W6MOWA4Z

65

O606maromuii ypok. Mecro
(U3NYECKOI KapTUHBI MUPA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEJCTABICHUHN O IPUPOJIE

https://m.edso00.ru/M508T0BOY

66

PezepBHbINl ypok. MarHuTHOE TI0JI€.
DneKkTpoMarHuTHasi UHAYKLIHS

https://m.edsoo.ru/TOX1E6C7N

67

PesepBHblii ypok. Ontruka. OCHOBBI
CrenMaabHON TEOPUH
OTHOCUTEIBHOCTU

https://m.edsoo.ru/M4J2B7 W8P

68

Pesepnbiii ypok. KBanToBas ¢usuka.
DneMeHThl aCTPOHOMUH U
acTpopu3uKu

https://m.edso0.ru/R6C9T10Q0Z
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

HHPOI'PAMMBI
10 KVIACC

Kon
NMPOBEPSIEMOTO
pe3yJibTara

IIpoBepsieMble MpeAMeTHbIE Pe3YJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/ILHOM MPOrpaMMbI CPeTHEro
001ero oopa3oBanusi

10.1

JleMOHCTpUpOBaTh HA PUMEPAX POJIb U MECTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHOM HAy4yHOH KapTHHBI MHpa, B

Pa3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJOTHH, B TPAKTHUYECKON AEATEIIbHOCTH JIFOACH

10.2

Y4UTBIBaTh 'PaHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3UUECKUX MOJICINICH: MaTepralibHas TOYKa, HHEPIHaIbHAs CHCTEMA
orcuéra, aOCOMIOTHO TBEPIOE TEIJO, UCATBHBIN I'a3; MOJICIN CTPOCHHS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN

AIIEKTPUYECKUI 3aps — IPpU pelieHur (GU3NYECcKuX 3a1a4

10.3

PacniozHaBath (pusmueckue siBjaeHHs (TIPOIECCH) M OOBSICHATH X HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIISpHO-
KUHETHYECKOW TEOPUM CTPOEHUS BEIIECTBA M JJIEKTPOJAMHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE NaJleHHUEe TeN, ABMIKEHHUE MO OKPY>KHOCTH, UHEPIIMS, B3AUMOICHCTBUE TEN;
muddy3usi, OpOYHOBCKOE [BHIKCHHE, CTPOCHUE JKHJIKOCTEH M TBEPIBIX TN, WU3MEHEHHe o0BhEMa Tenm mpu
HarpeBaHu® (OXJIAXKJEHUHW), TETJIOBOEC PABHOBECHE, HWCIIAPCHHE, KOHJICHCAIMs, IJIABJICHHE, KPHCTaJUTM3aIlus,
KUIIEHHE, BJIAXKHOCTh BO3/yXa, ITOBBILICHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEXKIY

mapamMerpaMm COCTOAHHS Ira3a B U30IIPOLCCCAX; SJICKTpHU3alusa TCI, B3auUMOJICHCTBHE 3aps/10B

10.4

OnuchiBaTh MEXaHUYECKOE IBMIKEHUE, HMCHONIb3ys (M3MUECKHE BEIMYMHBI: KOOpAWHATA, MYTh, MEPEMEIICHUE,
CKOpPOCTh, YCKOpEHHE, Macca Tena, Cuia, UMIIYJIbC Tela, KUHETUYECKas DSHEprus, MNOTCHUHAIbHAs >SHEpPrusd,
MexaHudeckas paboTa, MEeXaHWYeCKass MOUIHOCTh, MPHU ONHUCAHUM MPABWIBLHO TPAKTOBATh (DU3MYECKUU CMBICI
WCIOJBb3YEMbIX BEIUYUH, UX 0003HAUEHUS U COUHUIIBI, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOUINE NAHHYIO (DU3HUYECKYIO

BCJIIMUUHY C APYTUMU BCIMYNHAMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TeJI W TEIJIOBEIE ABJICHUS, HWCIIOJIB3Ys (1)I/I3I/I'-IGCKI/Ie BCJIIMYUHBI.

JaBJICHUEC Tas3a, TeMIeparypa, CpeaHsdAsd KHUHCTHYCCKAd OHECPrud XaOTUYCCKOIro JBHIKXCHHA  MOJICKYII,




CpeIHEeKBaApaTUYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHsISI SJHEPTrus, paboTa raza, Kod3puIueHT
MOJIG3HOTO JEHCTBUS TENJIOBOr'O JBUTATENs; IPU ONHUCAHWHM MPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI
WCIOJIb3yEeMbIX BEITUYUH, UX 0003HAUCHUS U €IUHUIIBI, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UIECKYIO

BCJIMYNHY C APYIr'UMHU BCIIMUYNHAM

10.6

OmuceIBaThH HU3YUYCHHBIC JJICKTPHUYCCKHUC CBOMCTBA BCHICCTBA U IJJICKTPUYUCCKUC ABJICHUA (HpOHCCCBI), HCIIOJIb3YA
(1)I/ISI/I‘IGCKI/IC BCJIMYNHEI: BHCKTpI/IqCCKI/Iﬁ 3aps, 3JICKTPUICCKOC II0JIC, HaprI}KéHHOCTb OoJisd, MOTCHIUAJ, Pa3HOCTDb
MOTCHIMAJIOB; ITPU OIMHUCAHUU ITPABUJIIBHO TPAKTOBATH (1)I/I3I/IHCCKI/II>'I CMBICJI UCITOJIB3YCMBIX BEJIMYUH, UX 0003HaYEHHS

Y €IMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUHUHY C IPYTHMHU BEJIMUNHAMU

10.7

aHAJM3UPOBATH (PU3NUECKUE IIPOLIECCH] U SIBJIEHHS, UCIIOJb3Yys (PU3NUYECKHE 3aKOHbBI M IPUHIUIIBI: 3aKOH BCEMHPHOI'O
Tarotenus, |, I u 11l 3akonsl HeloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOM SHEpPruu, 3aKOH COXPAHEHUs MMITyJIbCa,
IOPUHLHUII CYNEPHO3ULUU CHJI, IPUHLMII PABHONPABHUS MHEPLHUAIBHBIX CHCTEM OTCY€Ta; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEJIHEW KMHETHYECKOW DHEPrUU TEIIOBOTO
JIBIKEHHMSI MOJIEKYJ C aOCONIOTHOM TeMiepaTypoi, IEepBblii 3aKOH TEPMOAMHAMMKHU; 3aKOH COXpPaHEHMUS
JNIEKTPUYECKOro 3apsina, 3akoH KyloHa; mpu 3TOM pa3niuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro

MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHHIlbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATE OCHOBHBIE MPUHIUIIBI ASHCTBUS MallMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3ivyaTh yCIOBUS UX

0e30MacHOr 0 UCIOJIB30BAaHUS B HOBCGHHCBHOﬁ KHU3HHU

10.9

BBINOMHATS AKCOEPUMEHTHI 110 UCCIEIOBAaHUIO (PU3MUECKHUX SIBJICHUN M IPOLECCOB C HUCIOJIb30BAHUEM NPAMBIX U
KOCBEHHBIX HM3MEPEHM; mpu 3ToM (OpMyJIUpoBaTh NpolieMy (3ajady) M THIOTE3y Y4eOHOIro 3KCIIEpHUMEHTa,

coO0MpaTh YCTAHOBKY U3 MPEI0KEHHOI0 000pYy10BAHMSI, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBObI

10.10

OcyI_HeCTBJ'IHTb MpAMBbIC 1 KOCBCHHBIC U3MCPCHU q)HSI/I‘IeCKI/IX BCJIMYHH; IIPHU 9TOM BBI6I/IpaTB ONTHMAJILHBIN CIT10CO0

HU3MCPCHUS U UCIT0JIb30BaTh U3BCCTHBIC METOAbI OL[CHKHU HOFpeIHHOCTeﬁ H3MepeHHI>i

10.11

HccrnenoBath 3aBUCHMOCTH MEXAY (PU3MUECKUMHU BETUYMHAMH C WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN; MPH ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yNbTAThl MOJYUYEHHOW 3aBUCUMOCTU (DPM3MUECKUX BEIMYUH B BHJE

T3.6J'II/II_I n Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM HUCCIICAOBAHU A

10.12

CoOmronaTh mpaBuia 0e30macHOro TpyJa NMpU IMPOBEAEHUHM HCCIENOBAaHUNW B paMKaxX ydyeOHOro SKCIIEpHUMEHTa,




y4eOHO-UCCIIEeIOBATENILCKOM W TPOEKTHOW JESATENIbHOCTH C HCIOJb30BAaHUEM HW3MEPUTEIbHBIX YCTPOWCTB U

1ab0opaTopHOro 000pYyI0BaHUS

Pemath pacuéTHble 3a/1a4 C SBHO 3aJJaHHOW (PM3UYECKOM MOJeNbl0, UCHOJIBb3Ysl (PU3NUECKUE 3aKOHBI M IIPUHIUIIBI;

Ha OCHOBE aHaJIM3a YCIOBUS 3aJ1a4l BRIOUPATh (PU3HUECKYIO0 MOEIb, BBIIEIATh GU3NUECKUE BETUUYUHbBI U (OPMYJIBI,

1013 HeO6XO)II/IMI)Ie JJIA eé peuIcHus1, MpoOBOJAUTDH paCLIéTBI 1 OOCHHUBATH PCAJIbHOCTDb MOJTYUYCHHOI'O 3HAYCHU A (bHSI/I‘ICCKOﬁ
BCIIMYNHBI
1014 Perath KauecTBEHHBIC 3a/1a4d: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPEUYMBYIO IEMTOYKY PACCYXKIACHHH C OMOPOM Ha
' W3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUYCSCKUE SIBIICHHS
I/ICHOJ'IB3OB3TB HpI/I peH_IeHI/II/I y‘IC6HBIX 3a1a4 COBpeMCHHBIe HHq)OpMaHHOHHBIC TCXHOJOIrunu Ajid II0OMCKa,
10.15 CTPYKTYpPUPOBaHHUs, UHTEPIPETALIMN U IPEACTaBJICHUS y4eOHON U HAyYHO-NIONMYJISIPHOW MH(pOpMAIUH, [TOJTY4EHHON
n3 pa3m/1qH51x HCTOYHHKOB, KpI/ITI/I‘-IeCKI/I aHaJ'II/I3I/IpOBaTB nonyqaeMon I/IH(l)OpMaI_II/IIO
10.16 [IpuBoauTH MpUMEpPHI BKJIAJa POCCUICKUX M 3apyOexHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OObICHEHUE
' IIPOLIECCOB OKPY’KAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonp30oBaTh TeOpeTUYECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHOHN >KM3HM JUIs oOecreueHus 0e30MacHOCTH TpH
10.17 oOpalleHuu ¢ MpUOOpaMH W TEXHUYECKMMH YyCTPOWCTBAMHU, IJIsl COXPAHEHHsS 370POBbSI U COONIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEACHHS B OKPYXKAIOIIEH cpee
PaGoraTh B rpyrie ¢ BBITOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, IIIAHUPOBATh PAOOTy TPYIIIBI, PAlMOHAIBHO
10.18 pacrnpenensiTh 00A3aHHOCTU M ILIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, a[EKBATHO OLICHUBATh
BKJIAJl K&KJ0I0 U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMOil IpoOIeMbl
11 KJIACC
Kon . .
HpOBEpsEMOro IIpoBepsiembie MpeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI 0CHOBHOIi 00pa30BaTeIbHOIi MPOrPaMMBI CPETHETO

pe3yJibTara

001ero oopasoBanmusi




111

JleMOHCTpUpOBaTh Ha MPUMeEPaX PoJib U MecTO (PU3UKKU B GPOPMHUPOBAHUHM COBPEMEHHON HAyYHON KapTHHBI MUPA, B
pPa3BUTHH COBPEMEHHON TEXHUKHU M TEXHOJIOTHUM, B IPAKTUUYECKON JESITEILHOCTH JIFOJI€H, 1IEJIOCTHOCTh U €IMHCTBO

bU3NYEeCcKOoil KapTUHBI MUPA

11.2

VY4uThIBaTh IPaHULIbI IPUMEHEHUS U3YyUYEHHBIX (PU3UUYECKUX MOJENel: TOUCUHBIH IEKTPUUECKUl 3aps, saepHas

MOJICJIb aTOMAa, HYKJIOHHAA MOACJIb ATOMHOT'O sApa IIpyu PpCIICHUN (bI/IBI/I‘ICCKI/IX 3aga4

11.3

PacniozHaBath ¢usznueckue sBICHHUS (MPOIECCHI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB JJICKTPOJWHAMHUKHU H
KBaHTOBOW (PM3UKHU: JIEKTPUYECKAs IPOBOJUMOCTD, TEMJIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JIeH CTBUS TOKA,
B3aMMOJICICTBHE MarHUTOB, JIEKTPOMArHUTHAS WHAYKIIHS, 1eCTBUE MATHUTHOTO MOJI Ha MPOBOJHUK C TOKOM H
JOBIDKYUIMICS 3apsii, SJIEKTPOMAarHUTHBbIE KOJleOaHWsT W BOJHBI, NPSAMOJIMHEHHOE paclIpOCTpaHEHUE CBETa,
OTpakeHHe, TMpeloMieHue, uHTepdepeHus, audpakuus ¢ TONIpHU3alUs CBETa, JUCIEpCUsi CBETa,
doroanextpuueckuii 3pdexr (potorddexT), cBeToBOE maBIeHME, BOSHUKHOBEHUE JMHEHYATOrO CHEKTpa aToMa

BOAgOpoaa, CCTECCTBECHHAA U UCKYCCTBECHHAA PAANOAKTUBHOCTDb

11.4

OnuchiBaTh HW3Y4YEHHbIE CBOICTBAa BEIIECTBA (DJEKTPUUYECKUE, MArHUTHBIE, OINTUYECKHUE, DJIEKTPUUECKYIO
MPOBOAUMOCTH PA3JMYHBIX CPEd) U dJIEKTPOMArHUTHEIEC SIBICHUS (IIPOLIECCHI), HCIONB3Ysl (PU3HUECKHE BETMUNHBI:
JNEKTPUUYECKUN 3apsil, CHJIa TOKA, JJIEKTPUUYECKOE HAIPSIKEHHUE, JJIEKTPUYECKOE CONPOTUBIIECHUE, Pa3HOCTh
norenuuanoB, J/IC, pabora Toka, HHIYKIHMSI MAarHUTHOTO MOJis, cuia Amnepa, cuja JIopeHia, WHIYKTUBHOCTh
KaTyIIKA, SHEPrus SJIEKTPUYECKOr0 W MArHUTHOTO IIOJIeH, MEepPHOJ] W YacToTa KoieOaHWUH B KOIeOATEIHHOM
KOHTYpeE, 3aps/ U CHJIa TOKa B Mpollecce TapMOHHYECKUX AIEKTPOMAarHUTHBIX KoJlebaHui, (POKyCHOE paccTOsSHUE U
ONTUYECKasl Cujia JIMH3BL, IPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PM3UYECKUN CMBICI UCIOIb3yEMbIX BEIUYUH, UX
0003HaUeHUA U EOUHUIBI; YKa3bIBaTh (OPMYJBI, CBSA3BIBAIOIIME MAHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTHMH

BCIMYHMHaAMH

115

OnuceiBaTh M3Y4YEHHBIC KBAHTOBBIC SBJICHHUS W MPOIECCHI, HCIOJIB3Ys (U3UUECKHE BEIUYUHBI: CKOPOCTH
AIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U YacTOTa CBETa, DHEPrus U MMIYIJbC (OTOHA, MEPUOJ Moypacmnaja,
DHEPrusi CBSI3M ATOMHBIX SAEp; MPHU OMNHCAHUM TPABHIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YyEMBbIX
BEIIMYMH, UX 0003HAUYCHHS U €IUHUIIBI; YKAa3bIBaTh (POPMYJIBI, CBSA3BIBAOIINE NJAaHHYIO (PU3HUECKYIO BEIHYUHY C

APYruMHu BCIIMYUHAMU, BBIYUCIIATH 3HAYCHHUC (I)I/ISI/I‘-IGCKOI;’I BCIIMYHHBI




11.6

Ananu3upoBaTh (U3NYECKUE MPOLIECCH U SBIICHUS, HCIONB3Ys (hU3MUYECKHUE 3aKOHBI M IPUHIUIBLL 3aKoH OMa,
3aKOHBI IOCJIEIOBATEIBHOIO W MApaUIeIbHOIO COEAMHEHUs MPOBOJHUKOB, 3akoH Jlxoyns — JleHua, 3akoH
ANIEKTPOMAarHUTHOM MHAYKLIMH, 3aKOH MPSIMOJUHEWHOIO pAaCHpOCTpPaHEHHUs CBETA, 3aKOHBI OTpPa)XEHUs CBETa,
3aKOHBI TPENIOMJICHUS CBETa, ypaBHEHHe DUHIITeHHa ans Gorodddekra, 3aKOH COXpaHEHUS SHEPrHH, 3aKOH
COXpaHEHHMsl MMITyJIbCca, 3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsAja, 3aKOH COXPAaHEHHs MaccOBOr0 4MCIa,
noctynatel bopa, 3aK0H palnoaKTUBHOTO Paciajia; MpHu 3TOM pa3lindyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0

MATEMATUYICCKOC BBIPAKCHUEC U YCIIOBUA (FpaHI/IHI)I, O6J'IaCTI/I) IIPUMCHUMOCTH

11.7

OHpeI[eJIHTB HalpaBJICHUEC BCKTOPAa MHAYKIWHW MAarHuTHOrO 1OJAd MPOBOAHHWKA C TOKOM, CHJIbL AMHCpa U CHJIBL

Jlopenna

11.8

CTpOI/ITB H OIIMCBIBATh I/I306pa)KGHI/Ie, CO3J1aBacMoOC€ IIJIOCKUM 3€pKaJIOM, TOHKOM TMH30M

11.9

BBINOHATH 9KCIEPUMEHTHI 110 UCCICIOBAHUIO (PM3HUECKUX SIBJICHUH M IMPOIIECCOB C MCIIOIb30BAHUEM MPSMBIX U
KOCBEHHBIX W3MEPEHHH; Mpu 3TOM (HOpMYIMpPoBaTh NpodiieMy (3alady) W THUIOTe3y Y4eOHOro IKCIIEPHUMEHTA,

cOOMpPAaTh YCTAHOBKY M3 MPEIOKEHHOTO 000y 10BAHHUSI, TPOBOAUTH OIMBIT U POPMYITHPOBATH BHIBOIBI

11.10

OCYIIICCTBJ'ISITI) IpAMBIC WU KOCBCHHBIC H3MCPCHUA (1)1/I3I/I‘IGCKI/IX BCJIMYHH, NIPpHU 3TOM BI)I6I/IpaTI> OITTUMAILHEIN

Croco0 M3MepeHHsl U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLEHKH MOTPEeIIHOCTEN U3MEPEHUI

11.11

I/ICCHGI[OBaTB 3aBUCUMOCTH (I)I/IBI/I‘IGCKI/IX BCJIMYHWH C HCIOJIb30BAHHUEM MPAMBIX I/I3M€pCHI/II\/JI; npu 5STOM
KOHCTpYHUPOBAaTh YCTAaHOBKY, (bl/IKCI/IpOBaTI) PE3YyJIbTAaThI HOHy‘ICHHOﬁ 3aBUCUMOCTHU (1)I/ISI/ILICCKI/IX BCJIIMYHNH B BHC

Ta6J’II/IH n Fpa(bI/IKOB, ACJIaTh BBIBOJBI ITO PE3YyJIbTaTaM UCCJIICAOBAHUS

11.12

CobmoaTe nmpaBuia 0€30MaCHOrO TpynAa MpU MPOBEJEHUU MCCIEIOBAaHUN B paMKax y4eOHOro SKCIIEpUMEHTA,
yu4eOHO-UCCIeA0BATENBCKON U NMPOEKTHOW NESITENbHOCTH C HMCHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U

1abopaTopHOro 000pyAOBaHUS

11.13

Pemiath pacuérHble 3a/1a4u ¢ SBHO 3aJJaHHON (PU3UYECKOM MOJIENbIO, UCIIOJIb3YS (PU3NUYECKUE 3aKOHBI U IPUHIIMIIB;
Ha OCHOBE aHallM3a YCIIOBUS 3a/J1aud BBIOUPATh (U3MUECKYI) MOJICNb, BBIACIATH (PU3NYECKHE BEIMYMHBI U
(dbopMyITBI, HEOOXOIUMBIE TSl €€ pelIeHUs, MPOBOJAUTH PACUETHI U OIICHUBATH PEAbHOCTh MOJTYyYEHHOTO 3HAUCHHS

(u3HYECKOi BEIIMYNHBI

11.14

Pemats kauecTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKHU HENPOTUBOPEUYMBYIO LIETIOUKY PACCYXKAECHUN C OOPOW Ha




HN3Yy4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (bI/I3I/I“ICCKI/Ie SABJICHUA

Hcnomp30Bath Inpn peHICHUA y‘Ie6HI>IX 3aga4 COBPEMCHHBIC I/IH(l)OpMaLII/IOHHI)Ie TCXHOJIOTHH JJId ITOMCKa,

11.15 CTPYKTYpUPOBaHHUS, HWHTEPIpETallMM M TpeAcTaBiIeHHs y4yeOHOM U HaydyHO-TIONMYJSIpHOW HHQOpManuu,
MOJTYYCHHOW U3 Pa3IMYHBIX UCTOYHHKOB; KPUTUYECKH aHAIM3UPOBATH MOTy9aeMyI0 HH(POPMAIIUIO
1116 OOBACHATh TPUHIUIBI JCHCTBUS MalllMH, NPHOOPOB M TEXHUYECKHUX YCTPOWCTB; pa3iauyaTh YCIOBUS HX
' 0e30MmacHOr 0 UCMOJIb30BaHNUS B IOBCEIHEBHON KU3HU
1117 [TpuBOIUTH MpHMEPHI BKIAaNa POCCHUCKUX M 3apyOeKHBIX yYEHBIX-(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE
' MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI
Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW XU3HU ISl o0ecredeHuss 0e30MacHOCTH IMPH
11.18 oOpamieHuu ¢ NMpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH, JJIS COXPAHCHHS 370POBbS M COOJIOJACHUS HOPM
HKOJIOTUYECKOTO MOBEACHHS B OKPYXKAIOIIEH cpee
PaGotath B rpymnmne ¢ BBIIOJTHEHHEM PA3MYHBIX COLMATBHBIX POJICH, MIaHUPOBATh PaboTy TPyHIbl, PAllMOHAIBLHO
11.19 pacrpenensTh OOsI3aHHOCTH W IUIAHMPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJIeKBaTHO OLIEHUBATH

BKJIAJT KQX0T'0 U3 YYACTHUKOB I'PYIIIIHI B pElIEHNE paccMaTpUBaeMoi IpoOIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC
Kon
Koa nposepsiemoro sjiemenra IIpoBepsieMble 2J1€eMEHTHI COAEPKAH S
pasaeJia
OU3UKA U METOZBI HAYYHOI'O IIO3HAHUA
11 ®usuka — Hayka o npupone. Hayunelie MeTonsl IO3HaHMA OKpyskaromero mupa. Ponb
' 9KCHEPUMEHTA U TEOPUH B MIPOIIECCE MO3HAHUS TPUPOBL. DKCIEPUMEHT B (PHU3UKe
1 MogenupoBanue ¢puzndeckux sBiIeHUI u npoueccoB. Hayunsie runore3sl. duznueckue
19 3aKOHbI M TeOopuH. ['paHHIBl NPUMEHUMOCTH (u3uueckux 3akoHOB. [lpuHuun
. COOTBETCTBHs. PoJb 1 MecTo pu3nku B pOpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI
MHPA, B IPAKTAYECKOUN AEATEIBLHOCTH JIFOJIEH
2 MEXAHUKA
KMHEMATUKA
211 Mexannyeckoe aBuxkeHHe. OTHOCUTENBHOCTb MEXaHMUYECKOoro JBukeHus. Cucrema
o orcuéra. TpaekTopus
[lepemenienue, ckopocTb (CpeaHsisi CKOPOCTb, MI'HOBEHHAs CKOpPOCTb) U YCKOpPEHHE
2.1 2.12 MaTepUalbHOM TOYKM, HX MPOEKIUMUM HAa OCH CHUCTeMbl KoopauHat. CroxxeHue
MEepEMEILCHUHN U CI0KEHUE CKOPOCTEH
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIMKEeHHE. ['padku 3aBUCHMOCTH
213 KOOpJMHAT, CKOPOCTH, YCKOpPEHHUsS, MYyTH W NEpPEMEUICHUS MaTepUalbHOM TOYKH OT
BpEMEHU




2.14

CBoOosHOE TIajieHue. Y CKOPEHHE CBOOOIHOTO MaICHHUS

KpuBonuneitnoe naBuxkeHue. PaBHOMEpHOE [BM)KEHHE MAaTepUalbHOW TOYKH IO

2.15 OKPYXKHOCTH. YTIJIOBass CKOpPOCTb, JIMHEHHas ckopocte. Ilepuog wm wacrora.
LlenTpocTpeMuTenbHOE yCKOPEHUE
216 TexHuyeckne yCTpOMCTBA: CIUJIOMETP, JIBUKEHUE CHApSAJOB, ILIEMHBIE U PEMEHHBIC
o nepeaavyun
[Ipaktuueckue pabGoTel. I3mMepeHue MrHOBEHHOH  ckopocTu. FccnemoBanue
COOTHOIIEHUS] MEXAY IMYyTSAMH, NPOWJIEHHBIMU TEJIOM 3a IOCIEAOBaTEIbHbIE pPaBHbIE
2.1.7 IPOMEXYTKM BPEMEHHM IPU PABHOYCKOPEHHOM JBUKEHUU C HAyaJlbHOM CKOPOCTBIO,
paBHOU HYNIO. M3ydueHue NBUKEHUS IIapUKa B BSI3KOW KUAKOCTU. M3yueHue nBHKEHUS
Tesa, OPOIIEHHOr0 TOPU30HTATILHO
JANHAMUKA
921 [Ipuauun orHocutensHOocTH ['ammies. Ilepewiii 3axkoH HeroToHa. HHepuwnanbHbie
o CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIMI cynepno3uuun cuil
293 Bropoii 3akoH HreroTOHA 1711 MaTepuallbHONM TOYKH B MHEPIUAIBHOW CHCTEME OTCUETA
o (MCO). Tpetuii 3akoH HproToHa 1711 MaTepUaIbHBIX TOYEK
22 224 3akoH BcemupHoro tarorenus. Cuina tsoxectu. [lepBas kocMuueckas ckopocts. Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
256 Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHMS CKOJIBKEHMS M CHJIA TPEHUS IOKOA.
o Koaddunment tpenus. Cuiia compoTUBIICHUS TTPU ABUKCHUH TeJa B )KUJIKOCTH WJIH Ta3e
2.2.7 [TocrynaTenbHoOe U BpalaTeabHOE IBIKEHUE a0COMIOTHO TBEPIOTO Tea
2.2.8 MoMeHT cuiibl OTHOCUTEIBHO Ocu BpaileHus. Ilmedo cuibl. YcinoBus paBHOBeCHs




tBEPoro tena B MCO

2.2.9 TexHuueckue ycTpoicTBa: MOAIINUITHUKY, IBH)KEHUE HCKYCCTBEHHBIX CITyTHUKOB
[IpakTrueckue paboTel. VM3ydeHue nBUKEHHsI OpyCcKa MO HAKJIOHHOW IJIOCKOCTH MOJ
NeCTBMEM  HECKOJbKMX CcHi.  MccrmemoBaHue  3aBUCUMOCTH  CHUJI  YIPYI'OCTH,

2.2.10 BO3HUKAIOIUX B JehopMHUpyeMoil MpyKUHE U PE3UHOBOM oOpaslie, OT BETMYMHBI HX
negopmaruu. MccienoBanue yciaoBHil paBHOBecHs TBEPAOrO Tella, MMEIOLIEro OCh
BpallleHUs

3AKOHbBI COXPAHEHVM A B MEXAHUKE
231 Nmnynsc MaTepuanbHOM TOYKH, CHCTEMbl MaTepualbHbIX TodeK. Mmmynbc cuiel u
- U3MEHEHUE UMITYJIbCa TeNa

2.3.2 3akoH coxpanenus umnyisca B MCO. PeaktuBHOE nBUkEHUE

2.3.3 Pa6ora cuiibl

2.3.4 MOIIHOCTE CHIBI

2.35 Kunernueckas sHeprus MaTepuaibHON TOUKU. TeopeMa 0 KHHETHUYECKON SHEPrUH

23 236 [TorennmanbHas »Heprus. IloTeHnuanbHas 5SHeprus ymnpyro aedpopMUPOBAHHOU

npyxuHbl. [loTeHInanpHas 3Heprus Tena BOJIN3K MOBEPXHOCTH 3eMIIH
[ToTreHuuanbHble W HeMOTeHLUalbHble CHIIbL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CUI C

2.3.7 U3MEHEHHEM MEXaHMYECKOW SHEPrMH CHCTEMbl Tel. 3aKOH COXPAHEHHUsS MeXaHH4YecKOH
SHEepruu

2.3.8 Yupyrue v Heynpyrue CTOJIKHOBCHUS

2.3.9 TexHuueckne yCTpOUCTBA: ABUKEHUE PAKET, BOAOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

2310 [IpakTrueckne paboThl. M3ydeHue CBS3M CKOPOCTEW Ten MpU HEYIPYroM ylape.

I/ICCJ'IGIIOBaHI/Ie CBs3H pa60TI)I CHJIBI C U3MEHEHUEM MEXaHHISCKOMN SHEPruu Tejia




MOJIEKYJIIPHAA ®U3UKA U TEPMOJANHAMUNKA

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUM

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON Teopru. bpoyHOBCKoe JABUKEHUE.

341 Hudodysus. Xapakrep IBUKEHUS U B3aUMOJICICTBHUS YaCcTHUI] BEIIECTBA

312 Mogenu cTpoeHus Ta30B, )KUIKOCTEN U TBEPABIX T€ld U OOBSICHEHHE CBOMCTB BEIIECTBA
o Ha OCHOBE 3THUX MO e

3.13 Macca monexyi. Konnuectso Beniectsa. [locrossHHas ABoraapo

3.14 Tennosoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana temnepatyp Llenbcus

315 Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOW TEOpUU

3.1 o ANEaIbHOIO Ta3a

316 AbconroTHas TeMIeparypa Kak Mepa CpelHed KHHETHMUECKOH SHEpruu TeloBOro
o JNBIKeHUs yacTul rasza. [llkamna remnepatyp KenbBuna

3.1.7 VYpasuenue Knaneiipona — MengeneeBa. 3akoH /lanbToHa

318 l'azoBbie 3akoHBI. M3ompomecchl B HIEaNbHOM Ta3e C IOCTOSHHBIM KOJIUYECTBOM
o BEIIeCTBA: U30TEpMa, H30X0pa, n300apa

3.1.9 TexHuueckune ycTpocTBa: TEPMOMETP, OapoMeTp

3110 [IpakTueckue paborsl. M3mepenue Maccel Bo3ayxXa B KJIAaCCHOW  KOMHATe.
o HccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpaMU COCTOSIHUS pa3peKEHHOr 0 ra3a

OCHOBBI TEPMO/IMHAMUKHA
391 TepMoanHamuueckasi cucremMa. BHyTpeHHsIs SHEprusi TEPMOJUHAMUYECKON CUCTEMBI U
3.2 o CrocoObl €€ U3MEHEHUS
3.2.2 KonmaectBo tennotel 1 paboTta. BHyTpeHHsIsI JHEPrusi OTHOATOMHOTO HJI€aJIbHOTO Ta3a
3.2.3 Buael Temionepenauu: TEIIONPOBOAHOCTh, KOHBEKIMS, H3JydeHHE. TemioéMKOCTh




Tena. YJenbHas TEMJIOEMKOCTh BellecTBa. Pacy€r KoJiMuecTBa TEIUIOTHI TpHU

TerIonepeaayde
394 IlepBbIii 3aKkOH TepMOAMHAMUKH. [IpuMeHeHMe mepBOro 3akoHa TEPMOJMHAMHUKH K
o u3orporeccaM. I'paduyeckas naTepnperanus padoThl ra3a
TennoBsie MamMHbL. [IpUHIMIIBI e CTBHS TEMIOBBIX MammH. [IpeoOpa3zoBanus sHEPrun
3.25 B TemjoBbiX MammHax. Koagdunuent nonesnoro neiicteus (nanee — KIIJ[) temmoBoit
MammHbl. [{ukn Kapuao u ero KITJ{
398 Bropoii 3akoH TepmoamHamuku. HeoOpatumocTs mpoueccoB B mpupoje. TemsioBsie
o JBUTATENH. DKOJIOTUYECKHE MPOOIEMbI TEMJIOIHEPT €TUKU
397 TexHuueckue ycTpoWcTBa: JIBUraTellb BHYTPEHHETO CrOpaHus, OBITOBOM XOIOIUIBHHUK,
o KOH/IULIUOHEP
3.2.8 [Ipaktuueckue padoThl. MizMepeHue ynelbHOM TEerIoéMKOCTH
ATPEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BBIE ITEPEXO/IbI
33.1 [TapooOpazoBanne u KoHIeHcanus. lcmapeHne W KWIeHHe. YJenbHas TerioTa
o napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AaBJICHUS
3.3.2 AOcoIt0THast M1 OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa. HackImeHnslit map
333 TBépmoe Tteno. Kpucrammmyeckue u amopdHble Tena. AHHM30TPONUS CBOICTB
3.3 o kpuctayioB. XKuakue kpuctauisl. CoOBpeMeHHBIE MaTEePUaTbI
3.34 [InaBneHue U KpucTamIu3anus. Y ieiabHas TeraoTa miasneHus. Cyonumarus
3.35 YpaBHeHuE TerIoBoro dagaHca
TexHU4YecKre YCTPOWCTBA: THTPOMETP M IICHXPOMETP, KAJIOPHUMETP, TEXHOJIOTHU
3.3.6 MIOJIyYEHHUsSI COBPEMEHHBIX MaTepHaJoB, B TOM 4YHUCIE HAHOMAaTEpPHAIOB, W

HaAHOTCXHOJIOI'MH




3.3.7

[Ipaktuyeckue paboThl. FI3MepeHHe BIaXKHOCTH BO31yXa

4 DJIEKTPOJJUHAMUKA
DJIEKTPOCTATUKA

411 DneKkTpu3anys Tei. JIeKTprUUecKuil 3apsa. J(Ba BUa 31eKTpHUECKUX 3apsiioB

41.2 [IpoBOIHUKH, TUAAEKTPUKU U TTOTYIPOBOIHUKHI

4.1.3 3aKOH COXpaHEHUS JIEKTPUUECKOr0 3apsa

414 BsaumoneiictBue 3apsanos. 3akoH Kynona

415 DnexTpuyeckoe none. HanpsmxEHHOCTD AnekTpudeckoro moss. [IpuHnun cynepmno3unuu.
o Jlnaun HaPsHKEHHOCTHU AIEKTPUIECKOTO OIS

4.1 4.1.6 Pabota cuit anekTpocratuyeckoro nmoss. [lorennuan. PasHocTh moTeHInanon

417 [IpoBOIHUKHN M AUAJIEKTPUKH B MOCTOSHHOM JJICKTPUUECKOM MoJie. J[uanexTpuueckas
o MIPOHUIIAEMOCTh

418 OnekTpoéMKkocTh. KonaeHcaTop. DHIeKTpOEMKOCTh MIOCKOr0 KOHAEHCATOpPA. DHEPrus
o 3apsHKEHHOT0 KOHJEHCAaTOpa

419 TexHuueckre yCTPOMCTBA: AJIEKTPOCKOMN, 3JIEKTPOMETP, AJIEKTPOCTATHUECKAas 3aluTa,
o 3a3eMJICHHE TIEKTPOIPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBII PUHTEP

4.1.10 [Tpaktuueckue padotTel. I3MepeHue 31eKTpOEMKOCTH KOHJIEHCaTopa

NOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX CPEJJAX

491 YcnoBus cyniecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro toka. Mcrounuku toka. Cuma

o Toka. [TocTosIHHBIN TOK
4.2

4.2.2 Hanpspkenune. 3akon Oma 11 ydacTka 1emnu

423 DNEKTPUYECKOE COMPOTUBIICHHUE. Y IeTTbHOE CONPOTUBIICHUE BEIECTBA

4.2.4 [TocnenoBarenpHOE, TapaIETbHOE, CMEIIIAHHOE COSTMHEHUE MTPOBOTHIUKOB




4.2.5

PaGora anekrpudeckoro Toka. 3akoH [xoyns — Jlenna

4.2.6 MOUIHOCTh ANEKTPUUECKOTO TOKA
427 anekTpoaBmxKyas cuia (nanee — 3/1C) u BHyTpeHHEEe COPOTUBIEHNE UCTOUHHUKA TOKaA.
o 3akon Oma 15 TOTHOM (3aMKHYTOM) 2yieKTpudeckoi mnernu. KopoTkoe 3ambikaHne
128 ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBHUCHUMOCTb COIPOTHBIIECHUS
o METAJIJIOB OT TeMieparypbl. CBEpXIpOBOAUMOCTh
4.2.9 OnexTpuyecKkuil Tok B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB
4910 [TonynpoBoguuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTb IOIYIPOBOJHHUKOB.
o CaoiicTBa p-n nepexozna. [lomynpoBogHIKOBBIE TPUOOPHI
4211 DNEKTPUYECKUH TOK B JIEKTPOJIMTAX. DJIEKTPOIUTHYECKAs JUCCoLUalus. DJIEKTPOIIN3
4212 Onexktpudyeckuid TOK B rasax. CaMOCTOSATENbHBIM M HECAMOCTOATENBHBIA pa3psll.
o Paznuunbie TUIIBI caMOCTOSITENbHOTO pazpsiaa. Monnus. [1nazma
TexHuueckue yCTpoOMCTBa: ammepMeTp, BOJBTMETP, pPEOCTaT, HCTOYHUKHU TOKa,
4213 JJIEeKTpOHArpeBaTeNbHble TMPHUOOPHI, AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
o COIIPOTUBJICHMUS], BaKyyMHBII MO, TEPMUCTOPBI U (b oTOope3ncTopsI,
HOJTYyITPOBOAHMKOBBIN AMOJ, FaJIbBaHUKA
[TpakTrueckue paboThl. Vi3yueHne cMEIIaHHOro COEIMHEHUS Pe3UCTOPOB.
4.2.14 N3mepenne DJIC ucToyHMKA TOKa M €ro BHYTpEHHEro comnportubieHus. HaOmonenue

3IIEKTPOIIU3a

11 KVIACC

Kon
pasagejia

Koamnposepsiemoro sJjiemeHTa

IIpoBepsiemMble 3jIEMEHTHI CO/IEPKAHUS




4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. QJIEKTPOMAI'HUTHAS MHAYKIWA
43.1 ITocTosiHHBIE MarHUThI. B3auMoAeMCTBHE ITOCTOSHHBIX MAarHUTOB
MaruutHoe nosne. Bekrop MmarautHoi uHAYKUMK. [IpuHnmun cynepnozunuu. JInaum
4.3.2 MarHuTHOW MHAYKUMU. KapTuHa IUHMI MarHMTHOM MHIYKLUHMHU TOJISI MOCTOSHHBIX
MarHuTOB
MarauTHO€ noJie MPOBOJHHUKA C TOKOM. KapTuHa JIMHUHI MOAS JIMHHOTO MPSIMOIO
433 IIPOBOJIHMKA U 3aMKHYTOTO KOJIBLIEBOI'O IPOBOAHMKA, KATYHMIKH C TOKOM. OIIBIT
Opcrena. BzaumonencTere NpoBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOAyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ Moaynp W HampaBieHue. J[BUKEHHE 3apsDKEHHOW 4YacTULBI B
4.3.5 OJTHOPOAHOM MarHuTHOM Tone. Pabora cumnst Jlopenna
4.3 4.3.6 SIBneHue 3J1eKTPOMAarHUTHOM MHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW UHAYKIUU
4.3.8 OJIC nnaykuuu. 3aK0H 3JIEKTpoMarHuTHoM nHaykunu dapanes
Buxpeoe snektpuueckoe mose. IJC WMHAyKUIMH B MPOBOJHUKE, BHKYIIEMCS
4.3.9 MOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM I10JI€
4.3.10 [IpaBumno Jlenna
4.3.11 NunyxktuBHoCcTh. SABnenue camonuaykuuu. 1C caMouHIyKIHI
43.12 DHeprusi MarHUTHOTO MOJIsl KATYHIKU C TOKOM
4.3.13 DJIEKTPOMarHUTHOE MOJIe
43.14 Texuuueckue yCTpoOMCTBa: TTOCTOSIHHBIE MarHuThI, AJIEKTPOMAarHUTHI,

SJICKTPOABUTATECIIb, YCKOPHUTEIIU 3JICMCHTAPHBIX YaCTUI[, MTHAYKINOHHAA I1€Yb




[IpakTueckue paboThl. M3yueHne MAarHUTHOIO TONS KATYIIKH C TOKOM.

4.3.15 HccnenoBanue neicTBus MOCTOSHHOIO MarHUTa Ha paMKy ¢ TokoMm. MccienoBanue
SIBJIGHUS SJIEKTPOMArHUTHOM UHAYKIUU
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKUE U S3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebatenbhnast cucrema. CBoOoanble kosieOaHus. ['apMOHHYECKHE KOJ€OaHUS.
> [lepuon, yacroTa, amniutyaa u $asa koiaedaHU
5.1.2 [IpyxuHHBIA MasTHUK. MaTeMaTH4YE€CKUI MAsITHUK
VYpaBHeHue rapMOHHYECKHX Kojebanuil. KunemaTwdeckoe W JUHAMHYECKOE
>13 OIHCaHUE KOJIEOATEIBbHOIO IBUKECHHUS
[IpeBpamenne SHEpruM MNpPH TapMOHUYECKUX KonebaHusx. CBs3b aMILTUTYAbI
5.1.4 KoJIeOaHUM HMCXOAHON BENUYMHBI C aMIUIUTyJaMU KojeOaHUN €€ CKOpOCTH H
YCKOpEHUs
5.1 KonebaTtenbHblif kKoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJeOaHUs B UI€aTbHOM
5.15 KosiebaTeIbHOM KOHTYpe. Amnanorus MEXITY MEXaHUYECKUMH u
3JIEKTPOMAarHUTHBIMU Kosiebanusmu. @opmyina Tomcona
5.1.6 3aKOH COXpaHEHHUs PHEPrUU B UJI€AIbHOM K0JIe0aTeIbHOM KOHTYpE
BeiHyxneHHble MexaHuyeckue KkoseOaHus. Pe3onanc. Pe3onaHcHas KkpuBas.
>L7 Brinyx1eHHBIE 3JIEKTPOMarHUTHbIE KOJICOaHMSI.
5.1.8 Ilepemennslii TOk. CHHYCOMIAJIbHBINA TEPEMEHHBIN TOK.
MoMmHOCTh NMEPEMEHHOI0 TOKA. AMIUIMTYAHOE U JIEUCTBYIOIIEE 3HAYEHUE CHUJIbI
>19 TOKa U HaNPSKEHUS
5.1.10 Tpanchopmatop. IIpom3BoacTBO, mepemadya W TOTPEOJICHHE DICKTPUYECKOM




SHEPruu. ODKOJNOTUYECKHE PHUCKH MpPU MPOU3BOJCTBE SIEKTPUUECKOH DHEPruu.

KynbpTypa ncnosnab3oBaHus 3J€KTPOIHEPTUU B MOBCEIHEBHOM )KU3HU

Texuuueckue ycTpoiicTBa: celicMorpad, dSIEKTpUYECKUH 3BOHOK, JIMHUU

5.1.11
3IIEKTpornepenay
[Ipaktiueckue paboThl. MccinenoBaHue 3aBUCHMOCTH MEpUOJIa MaJIbIX KOJeOaHHUN
5.1.12 rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl rpy3a. MccaenoBanue nepeMeHHOT 0 TOKa B
IeTTH U3 TTOCJIEA0BATENIbHO COSAMHEHHBIX KOHIEHCAaTOPa, KATYIIKH U PE3UCTOPa
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI
21 MexaHnueckue  BOJIHBI, yciaoBus  pacrnpoctpaHenus. Ilepumon. Ckopoctb
22 pacrpocTpaHeHus U AJIMHA BOJHBL [lomepeunbie U MpoI0IbHbBIE BOJHBI
5.2.2 WnTepdepenuus u audpakuns MeXaHUUECKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS M3Iy4EHHUS DIIEKTPOMArHUTHBIX BOIH.
>24 B3aumnas opuenTaius BeKTopoB E, B 1 v B aneKTpoMarauTHO BOJTHE B BAKyyMe
59 CBoOlCTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPA)XCHHE, ITPETOMIICHHE, MOJISIPU3aINs,
' 225 mudpakmus, naTepdeperius. CKOpoCTh IEKTPOMAarHUTHBIX BOJH
[Ilkama »IEKTPOMArHUTHBIX BOJH. [IpuMeHeHHe »JIEeKTPOMAarHUTHBIX BOJH B
>20 TEXHUKE U OBITY
[TpuHUOMIIBI PagUOCBSA3M M TeENEeBHAEHUS. Panuonokanus. DIEKTPOMArHUTHOE
521 3arpa3HeHHe OKPYKAIOIIe Cpejibl
TexHuueckre yCTPOMCTBA: MY3bIKaJbHBIE HMHCTPYMEHTBI,  YIBTPa3BYKOBas
5.2.8 JTUATHOCTUKA B TEXHUKE U METUIIUHE, pajap, paIuonpuEMHIK, TEIEBU30p, AaHTCHHA,

tenedon, CBU-neun




5.3

OIITHUKA

5.3.1 [IpsamonnHeitHOEe pacpoCTpaHEHHUE CBETa B OIHOPOJHOM cpeae. JIyu cBera
39 OtpaxeHnne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300paskeHHid B TIOCKOM

>3 3epKaje

[Ipenomnenne cBera. 3aKoHBI TMpeTOMIIGHHST CBeTa. AOCOMIOTHBIM TOKa3aTelb
5.3.3

MPETOMIICHHS
534 [Tonnoe BHyTpeHHEE OTpakeHHe. [IpeaesbHbIN yro MOJTHOT0 BHYTPEHHET0 OTPaKeHUSI
5.35 Hucnepcus ceera. CinoxxHbIN cocTtaB Oenoro ceera. L[Bet

Cobuparonie U paccenBaromye JUH3bl. ToHKas nmH3a. DOKYCHOE paccTOSHUE U
5.3.6 onTUYecKas cuia TOHKOW JHMH3BL IlocTpoeHue n300pa)xkeHUil B COOMpaOIUX U

pacceuBaronmx JuH3ax. PopMysa TOHKOH JIMH3bI. Y BEJIMYEHUE, TaBAEMOE JIMH30M
5.3.7 [Ipenensl IpUMEHUMOCTH T€OMETPUUECKON ONTUKHU

Untepdepennuss  cBera. KorepeHTHbIe WCTOYHHMKH. Y CIOBUS  HAOIIOACHHS
5.3.8 MaKCUMYMOB ¥ MMUHMMYMOB B MHTEP(EpEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX

KOT€PEHTHBIX UCTOYHUKOB

Hubpakuus cBera. JudpakunonHas pemérka. YciaoBHe HaONIOIEHHS TJIABHBIX
5.3.9 MaKCUMYMOB IpU MaJCHUH MOHOXPOMATHYECKOrO0 CBeTa Ha AU(PaKIIMOHHYIO

peLIETKY
5.3.10 [Tonsipuzainus ceeta

TexHuueckre yCTpPOWMCTBA: OYKH, Jiyma, (oroammapar, MPOCKIIMOHHBIN ammapar,
>311 MHUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, TU(PpaKIIHOHHAS peHIETKa, TOISIPOHT
5310 [Tpaktnueckue pabGoThl. M3Mepenue mnokaszarens npenomieHus. MccinegoBanue

CBOICTB N300 pakeHuii B mH3ax. Habmonenue qucnepcun ceera




BJIEMEHTbI CHELIMAJIbBHOW TEOPUN OTHOCUTEJIBHOCTH

I'panuiel  OPUMEHHMMOCTM  KJaccuyeckoi  MmexaHuku. Iloctynatel  Teopuu

6.1 OTHOCHUTEJIFHOCTH: WHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIIUII
OTHOCUTEIBHOCTH DUHIITEHHA
° 6.2 OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMelJIeHuEe BPEMEHU U COKPALICHUE JITTMHBI
6.3 DHeprusi U UMIYJIbC CBOOOIHOMN YaCTUIIbI
CBs13p Macchl C 3HEpPrued W HMMIIYJIbCOM CBOOOJAHOM YacTULbl. DHEPrusl IMOKOs
o4 CBOOO/IHOM YaCTULIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITTUKU
211 ®otonsl. @opmyna [lnanka cBsizu 3HEprun GoToHa € €ro 4acTOTOH. DHEPrus u
o UMIYJI6C POTOHA
OtkpeiTe u wucciaenoBanue ¢oroddpdexra. OmbiTel A.I. CtoneroBa. 3aKOHBI
ri2 dotordpdexra
7.1
7.1.3 VYpaBuenue DiHmTelHa 11 poTosddekra. «KpacHas rpanuna» hotospdexra
714 Jasnenne cera. OnbiTel I1.H. JIeOenena
7.1.5 XHUMHUYECKOE IEHCTBUE CBETA
Texuuueckue yctpoicTBa: ¢GoTodIeMeHT, (OTOAATYMK, CcolHeyHass Oartapes,
710 CBETOUO]
CTPOEHUE ATOMA
) Monens atoma ToMmcona. OnbiTel Pezepdopaa mo nccnenoBanuio CTpOCHUS aToma.
" r2l [InanerapHast Moziesb aToOMa
7.2.2 [Toctynatel bBopa. M3nyuenue u morjomieHue (OTOHOB IMpH TMEpexoie aToma ¢




OJIHOTO YpOBHS »Hepruu Ha apyroil. Buasl crnektpoB. CnekTp ypoBHEH sHepruu

aToMa BOJIOpoJa

BosHoBbie cBoiictBa wactull. Bomnbl ae bpoina. KopmyckynsipHo-BOIHOBOM

123 nyanusM. J{ndpakuus 31eKTpOHOB Ha KpUCTaJIax
7.2.4 CrioHTaHHOE U BBIHYXJICHHOE U3JIydeHHe. Y CTPOICTBO U MPUHIUN paboThI Jla3zepa
TexHuueckne yCTpOMCTBAa: CHEKTpajbHBIM aHaimu3 (CIEKTPOCKOI), Jazep,
725 KBAHTOBBII KOMIBIOTEP
7.2.6 [IpakTueckue padotsl. Habmonenue nuHelyaToro cnekrpa
ATOMHOE AP0
7.3.1 MeTop1 HAOMIOIEHUS ¥ PETUCTPAIMH SJIeMEHTAPHBIX YACTHII
OtkpeiTe paaumoakTuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuto cocraBa
7.3.2 pannoakTHBHOTO M3nydenus. CoiicTBa anb(da-, Oera-, raMMa-u3nydeHus. BiusHue
PaZiMOAKTUBHOCTH HA KUBbIE OPraHU3Mbl
OtkpbiTHE TpoTOHa U HeWTpona. HyxinonHas wopens sapa [eiizenOepra —
7.3.3
WBanenko. 3apsn saapa. MaccoBoe uncio sapa. M3oTomnsl
7.3 Anbda-pacnaa. DIEeKTpOHHBIM M TO3UTPOHHBIN Oera-pacman. I'amMMa-uznydeHue.
734 3aKoH paguoaKTUBHOIO pacraja
7.3.5 DHeprus CBsA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledhekT macch sapa
7.3.6 Snepubie peakuuu. Jlenenue u CHHTES saep
Snepubrit peaktop. Tepmosinepubiii cunte3. [IpoOieMbl U EPCIEKTUBBI SACPHOM
3. HHEPreTUKH. DKOJIOIMYECKUE aCIIEKThI EPHON SHEPTeTUKHU
238 OneMeHTapHbIe YaCTULIBI. OTKpeITHE  TIO3UTPOHA. dyHaMeHTaJIbHbIE

B3aUMOJIEHCTBUSI




TexHuueckue ycCTpoilcTBa: JO3UMETP, Kamepa BuibcoHa, SJIEpHBIA peakTop,

7.3.9
aToMHasi 6omba
7.3.10 [TpakTueckue pabotsl. MccnenoBanue TpeKOB 4acTull (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPO®U3UKU
8.1 Bun 3Bé3nHoro Heba. Co3Be3nus, ipkue 3BE3/IbI, TUTAHETHI, UX BUIUMOE JIBIDKCHUE
ConneuHast cucrema. [1nanetsl 3eMHOM rpynnbl. [[1aHeThI-TUTAaHTBI U UX CITYTHUKH,
82 KapJIMKOBBIE M1aHeThl. Masbie Tena CoJIHEYHOM CUCTEMBI
8.3 Comnnue, ¢porocdepa u atmochepa. CoaHeyHass aKTUBHOCTh
8.4 Ncrounuk sneprun CosiHIA U 3BE3NT
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PaIuyC, TEMIIEpATypa, UX
B3aUMOCBA3b. JlMarpaMma «CHEKTpaJbHbIA KJIACC — CBETUMOCTB». 3BE3/bI TIABHOMN
8> MOCJIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIsl 3BE3] IJIaBHOU
MOCJIEN0BATEIBHOCTH
BuyTtpennee crpoenue 3BE31. CoBpeMEHHbIE NTPEICTABICHUSI O MPOUCXOKICHUN U
80 sBommoy CoJHIIA ¥ 3BE3/. DTarbl )KU3HU 3BE3]
Mineunsiii Ilyte — Hama Tamaktuka. CnupanbHas cTpykTypa [amakTuku,
8.7 pacnpeneneHue 3B€31, ra3a u nouid. [lonoxenne u auxenue ConHua B ['anakTuke.
[Inockas u chepuueckas noacucremsl ['anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. UEpHbIE AbIPHI B s/Ipax rajJakTUK
Bcenennas. Pacmmpenue Bcenmennoit. 3akon Xa00ma. PasOeraHue ranakTHK.
8.9 Bospact u pamuyc Bcenennoit, teopuss bosbumioro B3pbiBa. Mozgenbs «ropsuen
Bcenennoi». PenukroBoe nsinydenue
8.10 MacmrabHast cTpykTypa Bcenennoil. Meraranaktuka. HepeméHable mpoOiembl




ACTPOHOMUU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI U151 YYEHUKA

Msxkumes I'. 4., byxosueB b.b., Corckuii H.H. «®u3uka. 10 knacc. YueOnuk. ba3oBbiit u yrnyonénnsiii yposau. ®I'OCy». —11-

e u3j., ctep. — Mocksa : IIpocsenienune, 2024 r.
11 KJIACC
Msxumies I'.4., byxosueB b.b., Yapyrun B.M. «®usuka. 11 knacc. Yueobnuk. bazopbiit u yrinyonéunsiii yposau. ®I'OCy». — 11-

e u3l., crep. — Mockaa : Ilpocsemienue, 2024 r.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o Jlupaxktuueckue marepuansl Guszuka 10, 11 kinace / A.E.Mapon, E.A.Mapon. — M.: U3natensctBo «/Ipodar, 2023.
o Temarnueckue KOHTPOJIBbHBIE M CaMOCTOSATENbHbIE paboThl Mo (usuke 10, 11 kmacc / O.M.I'pomueBa. — M.:
H3narenscTBO «IK3amen», 2023 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Harnsimaas actponomus. DBosonus Beenennoit. 11 kimace O6miecTBo ¢ orpanndeHHoi otBeTcTBeHHOCTHIO "DOK3AMEH -ME/[UA"
AcTtpoHOMUS. DneKTpOoHHBIH yueOHbIN Kype Ay 10 - 11 knaccoB O0111ecTBO ¢ OrpaHUUEHHONW OTBETCTBEHHOCThIO "AkaneMus-Menua"
Ob6nako 3Hanuil. [Tonroroska k EI'D. dusuka. 11 knacc O0uiecTBo ¢ orpaHM4eHHON 0TBeTCTBEHHOCThIO "PHU3NKOH"

Tpenaxep "O61axo 3HaHui". ActpoHomus. 11 knacc OO1IECTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO "®u3nkoH JIab"

AanTUBHBIN KOMIJIEKC 10 oArotoBke Kk EI'D mo ¢gu3uke OO1IecTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO "AMCMAPT"

AJIAIITHBHBIHA KOMIIIEKC 110 OATOTOBKE K KOHTPOIBHBIM padoTaM 1o ¢pusnke OGIIECTBO ¢ OrPaHHYEHHON OTBeTCTBeHHOCTI0 "AVICMAPT"
AanTUBHBIN KOMILJIEKC IO TOATOTOBKE K KOHTPOJIbHBIM paboTaM no ¢usuke 11 kiacca OO1IecTBO € OrpaHUYEHHON OTBETCTBEHHOCTBIO

ocoakrwhE

"AMUCMAPT






