Mysnmimnanshoe kasennoe obueobpazoBarenbioe yupexaenue
CysyHckoro MyHuHIaNLHOrO okpyra HoBocu6upckoii o6iacti

«Cy3yHckas cpensis obueobpasoBarenbhas mkomna No 1y

TTPUHSITO COI'JIACOBAHO
PCLICHHEM METOAHYECKOrO 00be IuHEeHHS 3am. smpektopa no YBP
yuuTesneii npeameron €CTECTBEHHO-HAYYHOI'0 1IHKJIA, O. B. Xapuenko

HCTOPHH M 0BIIECTBO3HAH NS
‘ 7
npotokonNe /ot 3/ .0820261. /. %7 Z .08.2026 1.
PaGouas nporpamma
npeavera «®usmka» 6a3oBbli ypoBeHs
Juts cpesiHero obero obpazoBanus
Cocraeurens:
HIMO yunreneit ncropuu u o61ecTBO3HAHMS,

npe}lMCTOB CCTECTBCHHO-HAYYHOTO LIHKJIA




1. losscHUTENBLHAA 3ANMUCKA

Pabouass mporpamma mo ydeOHOMYy mpenmery «Dusukay (6azosvlil yposenv) Il CpemHero oOIero oOpa3oBaHUs pa3padboTaHa Ha
OCHOBAHHU CIICAYIOIIUX HOPMATHBHBIX JJOKYMEHTOB:

- ®enepanpHbiii 3ak0H 0T 29.12.2012 1. Neo 273 — @3 «O6 obpazoBanuu B Poccutickoii denepamnum.

- GenepanpHbiii 3aK0H OT 19.12.2023 1. Ne618 — @3 «O BHeceHun uzMeHeHuii B OenepaiibHblil 3akoH «O0 oOpa3oBanuu B Poccuiickoit
Denepanun»

- @enepanbHBIE TOCYAApCTBEHHBI 00pa30BaTENbHBIA CTAHJAPT CPEAHEro o0Iero oOpa3oBaHMs, YTBEP)KICHHBIM MPHUKA30M
MunncrepctBa npocsenienust Poccuiickoit @eneparuu ot 17.05.2012 1. Ne 413 (¢ usmenenusmu npukaz Ne 732 ot 12.08.2022 r., Ne93 ot
12.02.2025 r.).

- Tlopsimox opraHW3ali M OCYIIECTBICHHS O0pa30BaTEIbHOW JEATEIILHOCTH IO OCHOBHBIM OOIE00pa30BATEIbHBIM MPOTPAMMAM -
o0pa3oBaTeNbHbIM MPOTpaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CpeaHero odmiero oOpa3oBaHUS, YTBEPXKICHHBIM MPHUKA30M
MunuctepcTBa npocenieHus Poccutickoit @enepanuu ot 22.03.2021 Ne 115.

- IlocranoBnenue ['1aBHOro rocymapcTBeHHOro caHutapHoro Bpada Poccuiickoit @enpepanuu ot 02.006.2026 . Ne 19 «OO06
yrBepxxaenun CII 2.4.2.4283-26 CaHuTapHO-3IHMIEMHOJIOTHMYECKHE TPeOOBaHUS K OpraHM3alMsM BOCHUTAHHUS M OOydeHHs, OTIbIXa U
037I0POBJIEHUS AE€TEN U MOJIOJEKI

- Ilpukaz MunucrepctBa mnpocsemeHuss PO ot 26.06.2025 r. Ne 495 «O6 yrBepxkaeHuun (eaepaabHOro NepeyHs y4eOHUKOB,
JIOMYLIEHHBIX K MCIIOJIb30BaHUIO MPH pean3alliil MMEIOLNX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTelbHBIX MPOrpaMM HadalbHOTO
00111er0, OCHOBHOTO OOIIET0, CpeaHEero o0Iero oO0pa3oBaHUs OpPTraHU3AMSIMHU, OCYIIECTBISIIONIMMU OOpPa30BATEIIbHYIO NEATEILHOCTh», U
YCTAHOBJICHHH MPEEIIFHOTO CPOKA MCIIOIB30BaHMS UCKITFOUEHHBIX YYeOHUKOB M pa3padOTaHHBIX B KOMITJICKTE C HUIMU y4eOHBIX TOCOOHIA.

- [Ipuka3z MunucrtepctBa npocsenienus Poccutickoit @enepannn ot 23.07.2025 Ne 551 «OO6 yrBepxkaeHun GeaepaibHOTO MEePEUHs
AIIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, MOMYIIEHHBIX K MCIOJIB30BAHUIO MPU PeaTU3alii UMEIOLINX TOCYIapCTBEHHYIO aKKpeIUTAlHIo
oOpazoBatensHbIX nporpamm HOO, OO0, COO»

- OcHoBHas oOpa3zoBarenbHas nporpamma cpeanero odmiero oopazoanust MKOVY «Cysynckas COIL Nel» (yTBepkaeHa nmpuka3zom 1o
MKOY «Cy3zynckas COLI Nel» Ne 65 ot 31.08.2023 r., ¢ usmenenusimu: npukas Ne 50 ot 24.06.2024 r., Ne80 ot 27.08.2024 1., Ne61 ot
01.08.2025 1., Ne 72/2 ot 31.08.2026 1.).

C Y4CeTOM I/IH(I)OpMaI_II/IOHHO-MeTO,I[I/I‘{eCKI/IX MaTCpHraIOB:



- OenepanbHas oOpa3oBaTellbHAs Tporpamma cpeaHero oOmiero odpaszoBaHus (mpuka3 MUHUCTEpCTBA MpoOCBemieHus Poccuiickoi

Oenepanun oT 18.05.2023 1. Ne371), uzmenenns npuka3 Ne 1028 ot 27.12.2023 r., Nel171 ot 19.03.2024 r., Ne62 ot 01.02.2024 1., Ne704 ot
09.10.2024 1., Ne729 ot 08.10.2025 1.

- MenepanpHas paboyas mporpamma cpeaHero oobmero oopazoBanus. ®usuka. bazoserii ypoBenb. s 10-11 kmaccoB oOpa3oBaTenbHBIX
opranuzanuii. Mocksa, 2025 r.
OCHOBHBIMHU LeJISIMH U3Y4eHUs! GU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCA:

dbopMUpOBaHHE WHTEpECa M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY HM3YyUEHUIO TPHUPOJBI, Pa3BUTHE WX WHTEIUIEKTYalbHBIX M
TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJIC TO3HAHWS M (DOPMHPOBAHHE HCCIICOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM
SIBIICHHSIM;

(GbopMUPOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa HM3y4YeHHUS OCHOB CTPOCHHSI MAaTepHH W (PYHIAMECHTAIBHBIX 3aKOHOB
(1076370478

(dbopMUpOBaHNE YMEHUN OOBSICHATH SIBJICHHSI C MCIIOJIb30BaHNEM (DU3UUYCCKUX 3HAHHUIA U HAYIHBIX JIOKA3aTeIIbCTB;

(dbopMUpOBaHKE TIPEIICTABICHUN O POJIM (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JlocTrKeHUe 3TUX Ieedl 00ecreunBaeTCsl PeUICHUEM CIICAYIONIMX 3aJa4 B Mpollecce M3ydeHHs Kypca (DU3MKH HA YPOBHE CPEIHEro
o011ero o0pa3oBaHuUs:

MpPUOOpPETEHUE CUCTEMBI 3HAHUHN 00 00IIMX (GU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOUAs MEXaHUKY, MOJIECKYIISPHYIO
bu3HKy, SIEKTPOIUHAMHUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPODU3HKHY;

dbopMUpOBaHUE YMEHHMI MPUMEHSATh TEOPETHUECKHUE 3HAHUSA ISl OOBSICHEHHUS (PU3NYECKUX SBICHUN B MPHUPOJAE W Ui MPUHATHS
MPAKTUYECKUX PEIICHUI B IIOBCEIHEBHOW KU3HU,

OCBOEHHE CMOCOOOB pelIeHHs] pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOM (u3MYeckod MOJenblo, 3aaay, MOApa3yMeBarOIINX
CaMOCTOSITENIbHOE CO3/IaHne (PU3UIECKON MOJIEIH, aICKBAaTHON yCIIOBUAM 3aJa4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIHSIHHUS Ha
OKPYKaIOIIYIO Cpeny;

OBJIaJICHUE METOJaMU CaMOCTOSITENILHOTO TUIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX DKCIIEPUMEHTOB, aHAIM3a U WHTEPIIpPETalun
uH(popMaIuu, onpeeaeHus: JOCTOBEPHOCTH IMOTYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHUH JJIsl pa3BUTHUSI YMEHHI MIPOEKTHO-NUCCIIEIOBATEIILCKOM, TBOPUECKOU €SI TENbHOCTH.



Mecto yqeﬁﬂoro npeamMera «Pusnka» B y‘leﬁHOM IJIaHe

I'oga oOyueHuUs Kou-Bo yacoB B Komn-Bo yueOHBIX Bcero yacos 3a
HEZeIo HE/eb y4eOHBIN ToJ
10 xmacc 2 34 68
11 xmacc 2 34 68

136 yacoB 3a kypc

®opmbl yuera padodeii NporpaMMbl BOCIIMTAHMSA.

Peanusanus BOCIUTATENBHOIO MOTEHIIMAIA YPOKOB IIPENYyCMATPUBACTCS B CIEAYIOLIEM:

1. MakcumanbHOE MCIOJIb30BaHNE BOCIHMTATENIBHBIX BO3MOXHOCTEH coJiepkKaHUs ydyeOHOro mnpenMera (pusmka Juist GopMUpPOBaHUS Y
00yYaroIuXxcst POCCUHCKUX TPaJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COLMOKYIBTYPHBIX IIEHHOCTEH, pOCCUICKOTO HCTOPUUECKOTO CO3HAHMS
Ha OCHOBE HCTOPHYECKOTO MPOCBELICHHS; MOJ00p COOTBETCTBYIOILIETO COJEPXKAHUS YPOKOB, 3aJaHUM, BCIOMOTATENIbHBIX MaTepUaJIOB,
npoOJIEeMHBIX CUTyallui 17151 00CYKICHUH.

2. BkitoueHue B pabouyro MporpamMMmy LIEJEBBIX OPUEHTHPOB PE3yJIbTaTOB BOCHUTAHHUSA, UX YUET B ONpPENIEICHUH BOCHHTATEIbHBIX
3a/1a4 ypOKOB, 3aHATUH.

3. BkmoueHne B pa60qy10 nporpaMmy TEMATUKH B COOTBCTCTBHUU C KAJICHAAPHBIM IIJIAHOM BOCIIMTATEIbHOM pa6OTLI.



4. BbIGOp METOAOB, MCTOIUK, TCXHOHOFHﬁ, OKa3bIBAOINX BOCIIUTATCIIBHOC BOSI[GP'ICTBHC Ha JHWYHOCTh B COOTBETCTBUU C
BOCIIMTATCIIbHBIM HUACAJIOM, LCJIBIO U 3aJa4aMH BOCIHUTAHUA, LCIICBBIMU OPUCHTHPAMHU PE3YJILTATOB BOCIIMTAHUA;, PCATIMU3ALUIO IPUOPUTCTA
BOCIIUTAHMS B yUECOHOM NESATETHLHOCTH.

5. IlpuBieyeHne BHUMaHHMA OOYYAIOUIMXCS K IIEHHOCTHOMY AacCHEKTy H3Y4aeMbIX Ha YpPOKax IMpPEIMETOB, SBJICHUNH U COOBITHH,
HHULIUUPOBAHUC 06C}’)K,[[€HI/II\/'I, BBICKA3bIBAHUI CBOEIO MHCHUA, Bblpa6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOLICHHSA K H3Yy4aCMbIM C06BITI/ISIM,
SIBJICHUAM, JIN1LIaM.

6. IlpuMeHeHne MHTEPAKTHBHBIX (OPM Y4eOHOH pabOTHl - HMHTEIUICKTYAJIBHBIX, CTUMYIHPYIONIMX IO3HABATEIbHYI0 MOTHBALHIO,
UTPOBBIX METOMAWK, TUCKYCCHIA, JAOIIUX BO3MOXKHOCTH MPHOOPECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO JAMANIOTa; TPYNIIOBON pabOThI, KOTOpast
YUYUT CTPOUTH OTHOILICHHUA U HeﬁCTBOBaTB B KOMaHJE, CHOCO6CTByeT Pa3BUTHIO KPUTHYCCKOT'O MBILIJICHUS.

7. TloOyxnenue oOydarOmuXcs COOMIOAaTh HOPMBI TIOBEICHUS, IpaBuUia OOMICHUS CO CBEPCTHHUKAMH M TIEIarOTHYCCKUMH
paboTHUKaMM, COOTBETCTBYIOIIHNE YKJIay 0011e00pa3oBaTeibHON OpraHu3alii, YCTAHOBJICHUE U TIOJIEPIKKY T0OpOKeIaTeTbHON aTMOC(EPHI.

8. OpFaHI/ISaHI/Iﬂ HAaCTaBHUYCCTBA MOTHBUPOBAHHBIX W 3pYAUPOBAHHBIX O6yanOHIHXCﬂ Haa HECYCIICBAOIMMU OJJHOKJIACCHUKAMH, B TOM
YHUCIIe ¢ 0COOBIMU 00pa30BaTEIILHBIMHU TOTPEOHOCTSIMH, JAOMIETO O0YYAIONUMCS COMATBLHO 3HAYUMBIA OMBIT COTPYIHUYCCTBA H B3aUMHOM
MOMOIIIN;

9. I/IHI/IIII/II/IpOBaHI/Ie " IOAACPIKKA HCCHGHOB&TGHLCKOﬁ JCATCIIbHOCTHU 06y11a}0m1/1xc;[, IJIAaHUPOBAHUE U BBIITOJHCHHUEC WHANBUAYAJIbHBIX

Y TPYIIOBBIX ITPOEKTOB BOCITUTATEIbHONW HAIIPABIEHHOCTH.

2. Copep:xaHue y4eOHOI0 mpeMeTa
10 KJIACC

Pa3nes 1. ®u3nka u MeTOabI HAYYHOI'O TO3HAHMS



®usnka — Hayka o npupoze. HaydHblie METOABI NMO3HAHUS OKPYXKAKOIIEro Mupa. Poiib SKCIIEpUMEHTa U TEOPUHU B IIPOLIECCE MO3HAHUS
OpUPOBI. DKCIEPUMEHT B (PHU3HKE.

MonenupoBanue (GU3NUECKUX SBICHUN U mpoueccoB. Hayunsie runores3sl. Ousnueckue 3aKOHBI U TEOPHH. | paHUIBI TPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBHUS.

Ponb 1 MecTO Gu3uKu B pOpMHUPOBAHUHN COBPEMEHHON Hay4YHOW KapTUHBI MUPA, B IPAKTUUECKON AEATEIIbHOCTH JITOIEH.

Llemoncmpayuu

AmnHasorossle 1 HU(PPOBBIE U3MEPUTEIIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTENIBHOCTh MEXaHUYeCKOTo ABMxkeHusA. Cucrema otcuéra. TpaekTopusi.

[Tepemenienue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MaTepHalIbHOM TOUYKH, UX MPOEKIIUU HA OCH CUCTEMBI
koopauHar. ClioKeHue NepeMEIIeHUN U CII0KEHHE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSMOJIMHEHHOe aBrokeHue. ['paduku 3aBUCMMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHS, MYTH H
NepeMENICHUST MaTEPHAIBHOM TOYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuneiinoe nBmxeHue. J[BukeHue MaTepHalbHOW TOUYKHM IO OKPYKHOCTH C TMOCTOSSHHOM MO MOJYJII CKOPOCThIO. YTJOBas
CKOPOCTb, TUHEWHAast CKopocTh. [lepuos u yactota oOpamienus. LlenTpocTpemMuTeIbHOE YCKOPEHHE.

TexHU4YeCcKre yCTPOMCTBA U IPAKTUUECKOE TPUMEHEHHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, IIETTHBIE U peMEHHBIC TIEpPEeIayn.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo YTI0M K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIICHHMS MEXAY MyTSAMHU, MPOMIECHHBIMU TEJIOM 3a IOCIEI0BAaTEIbHbIE pPaBHBbIE MPOMEXKYTKHM BPEMEHHU MPHU
PaBHOYCKOPEHHOM JIBI)KEHHUH C HaYaJIbHOW CKOPOCTBIO, PaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.



W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MHEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cwi. Bropoi 3akoH HproToHa misi maTepuaibHOM TOYKU. Tpetuid 3akoH HbroroHa st
MaTepUalbHbIX TOUEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoibxenus, kadenusi). Cuna Tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHUS U CHJIa TPEHUS MOKOSI.
Koaddunment tpenus. Cuia conpoTUBIIeHUs IPU JBUKCHUU TEJa B dKUJAKOCTH WU Tase.

[ToctynarensHO€E 1 BpalllaTelbHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TENA.

MoMeHT cuiibl OTHOCUTENBHO OCH BpaieHus. [lnedo cuibl. Y cnoBus paBHOBeCHs TBEPAOIO TeA.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE: TOAIIUITHUKY, IBU)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiyiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00pasiie, oT ux Aedopmaru.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaHEHUs 6 MEXAHUKE

HNmnynbe MaTepualbHOW TOYKM (Tena), CHCTEMbl MaTepHalbHBIX TOoueK. MMMynbc CHIIBI M HM3MEHEHHE MMITyJbca Tena. 3aKoH
COXpaHEHHUsI UMITyJIbCa. PEakTUBHOE IBUKEHHE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprust MaTepuaabHOM TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKO IHEPIHH.



[TorennuanbHas sHeprus. [loTeHuumanbHas 3HEprus ynpyro aeGOpMHpPOBAHHOW MNpyxuHbL. [loTeHLumanbHas 3Heprus Tesna BOIM3U
IIOBEPXHOCTU 3€MJIH.

[ToreHunanbHble U HEMOTEHIMAIbHBIE CHIIbL. CBsI3b pabOThl HEMOTEHIUAIBHBIX CUJI ¢ U3MEHEHHUEM MEXAaHWYECKOW IHEPIMHM CHUCTEMBbI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexox mMOTEHIIMATLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne abCcosIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C K3MEHEHUEM MEXaHWYECKOM 3HEPruM Tejla Ha IPUMEepe PACTKEHUsT PE3UHOBOIO KIyTa.

Pa3nes 3. MoJsiekyasipaasi puM3uKa M TepMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM W MX ONbITHOE oOOoCHOBaHHME. bpoyHoBckoe nBmxeHue. duddyzus.
XapaxkTep JBUKEHHS M B3aUMOJICHCTBUS 4YacTHIl BeliecTBa. MoOJEIN CTPOEHMs ra3oB, )KMJIKOCTEH M TBEPABIX Te€d U OOBSICHEHUE CBOMCTB
BEIIIECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyin. KomuuecTBo BemectBa. [loctosaras ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mozens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TeOpUH MIealIbHOTO ra3a. AGCONIOTHAs TeMIleparypa Kak
Mepa CpeAHEel KMHETHYECKOM SHEpPruM TEIUIOBOro JABMKEHMs dacTull rasa. llkama temneparyp KenbBuHa. ['a30BbIE 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporieccsl B HA€aTbHOM Ta3e € MOCTOSHHBIM KOJWYECTBOM BellecTBa. | paduueckoe
IpeJCTaBIeHNE U30IIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BELIECTBa, PoTorpapuu MOJIEKysl OPraHUYECKUX COSAMHEHUN.

OnbIThl 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JTBH)KEHUSI.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.



Mopaenb, HUTIOCTPUPYIOLIAs IPUPOLY JABJIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEpeHH 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckas cucreMa. BHyTpeHHsIst SHEpTrUsi TEPMOIMHAMUYECKONU CUCTEMBI U CIOCO0BI €€ n3MeHeHus. KoauyecTBo TemioTsl 1
pabota. BHyTpeHHsIsl 2HEprusi OJHOATOMHOIO WEaIbHOTO Ta3a. Buabl Temnonepeaayu: TEIIONPOBOIHOCTh, KOHBEKIHUS, U3TyUeHHUE. Y AeNbHas
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

[Tonsitue 00 agunadbarnoMm mpouecce. [lepBriil 3akoH TepMoauHaMuku. [I[puMeHeHne nmepBoro 3aKkoHa TEPMOAMHAMUKHI K M30MPOIIECCaM.
I'padmueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMocTh nMpoieccoB B MPUPO/IE.

TeroBbie MammHbl. [IpuHIUOBL AeWCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3zoBaHus sHepruu B TemIOBbIX MamuHax. Koadduiment
MOJIe3HOTO  JieiicTBUs TerutoBoi MammHbl. Lukn Kapao u ero kod((UIHMEHT MMONe3HOro JeHCTBHA. DKOJIOTMYECKHE MPOOJIEMBI
TEIJIO3HEPTEeTUKH.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CropaHus, ObITOBON XOJIOAUIBHUK, KOHIAUIIUOHED.

Hemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEpruu Teja MpH COBEPIIEHUH pabOThl: BbUIET MPOOKU M3 OYTHUIKM MMOJA AEMCTBHEM C)KATOTO BO3AYXa,
HarpeBaHue 3(Qupa B JIaTyHHON TpyOKe MyTEM TpeHus (BHIECOAEMOHCTpaLs).

M3MeHeHHe BHYTpEHHEH sHepruM (TeMIieparypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOMHBI, IBUraTelsi BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuit 3xcnepumenm, nabopamopuuie padomoi

W3mepenue yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus éewjecmea. Pasoevie nepexoosl

[TapooOpa3oBanue u KoHaeHcanus. Mcrnapenue u kuneHue. AOCONIOTHAs U OTHOCHUTENbHAs BJIAXXHOCTh BO3ayxa. HaceleHHBINH map.
VY aenbHas TemioTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Tenmo. Kpucramnmueckue u amopdHble Tena. AHH30TpoONuUs CBOWCTB KpucTamioB. JKuakue kpuctauibl. CoBpeMeHHBbIE
MmatepHaibl. [InaBnenue u Kpuctaamu3anus. Y aenabHas Temiora miasienus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OaslaHca.



TexHU4YecKne YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP U TICHXPOMETP, KAJIOPUMETpP, TEXHOJIOTHH IOTyYEHUS
COBPEMEHHBIX MAaT€pPUAJIOB, B TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Hemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

Crioco0bl U3MepeHUs BIKHOCTH.

HabGnronenue narpeBaHus U IUIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padonvl

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
DneKTpu3anus Tel. DIEKTPUUYECKUid 3apsaa. JBa BUAA AMEKTPUUECKUX 3apsiioB. [IpOBOHUKY, TUANEKTPUKUA U MOTYIPOBOAHUKU. 3aKOH
COXpaHEHUS IEKTPUIECKOTO 3apsia.

B3zaumopgeiictBue 3apsinoB. 3akoH Kynona. ToueuHblil 3eKTpUUECKUi 3apsal. DieKTpuueckoe noje. HanpskEHHOCTh 3JE€KTpUYECKOro
noss. [IpuHIMNO Cynepno3uimu JIEKTPUYECKUX NoJeh. JIMHUY HAanpsSyKEHHOCTH SJIEKTPUYECKOTO TIOJIS.

Pabora cun anexrpocraruueckoro moisi. [lorenmuan. PasHocTe moreHnuanoB. [IpOBOJHUKH U AMDIIEKTPUKH B DIEKTPOCTATHIECKOM
nosne. Juadnexkrpuyeckast MpOHUILIAEMOCTb.

OnekTpoéMKkocTb. KoHieHcaTop. D1eKTpOoEMKOCTh IIIOCKOIO KOHJIEHCATOpa. DHEPrusl 3apsyKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIJIEKTPOCKOIL, JJIEKTPOMETP, AJIEKTPOCTATUUYECKas 3allUTa, 3a3€MJICHUE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN anmnapar, CTpyWHBII PUHTED.

Hemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopencTBue HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[TpoBOIHUKY B ATIEKTPOCTATUYECKOM TIOJIE.

DJNeKTpOocTaTUYECKas 3allluTa.

JM2IIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBHCHMOCTD SHGKTpOéMKOCTI/I IIOCKOI'0 KOHJACHCATOpa OT IUIoaaxu IUIaCTHH, PACCTOAHUA MCEXKAY HUMH U }IHSHeKTqueCKOfI
IMPOHUIIACMOCTH.



DHeprus 3apsKEHHOT0 KOHIAEHCATopa.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTPUUECKOTO ToKa. Mctounuku Toka. Cuia Toka. [TocTosIHHBIN TOK.
Hanpspxenue. 3akon Oma 11 ydacTka Heru.

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IeJIbHOE CONPOTHUBIIEHHE BellecTBa. llocnenoBarTenbHoe, napamienbHOE, CMEIIAHHOE COEIUHEHHE
MIPOBOJIHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 37€KTPUYECKOTO TOKA.

DNIEKTPOABUKYIIAsA CUJIa U BHYTPEHHEE CONMPOTUBJIICHUE MCTOYHHMKA TOKA. 3akoH Oma JJif MOJTHOM (3aMKHYTOM) 371E€KTPUUECKOM IIETIH.
KopoTtkoe 3aMbIkanue.

DIIEKTPOHHAs IPOBOJAUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomympoBomuuku. CoOCTBEHHass M TMpPUMECHAsk MPOBOAUMOCTH MOJYHpOoBOAHUKOB. CBoiicTBa p—N-mepexoxpa. IlomynpoBoaHuKOBBIE
npuOOopBI.

DJIEKTPUUYECKHI TOK B pacTBOpax M paciuiaBax 3JEKTPOJIMUTOB. DIIEKTPOIUTHYECKAs AUCCOLMALMNS. DIEKTPOIIN3.

DIIEKTPUUYECKHH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [lnazma.

TexHu4eckne yCcTpoHWCTBAa M MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETpP, PEOCTAT, UCTOYHUKH TOKa, dJIEKTPOHArpeBaTeIbHbIE
NpUOOPBI, AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBJICHUS, BaKyYyMHBIM IIHOJA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Hemoncmpayuu

N3mepenne cuitbl TOKa U HAMPSHKEHUSL.

3aBUCHMOCTH COTIPOTUBIICHUS IUIUHAPUUECKUX MPOBOJIHUKOB OT JITMHBI, TJIONIAU TTOTIEPEYHOTO CEYCHHS U MaTepuara.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe wu3MepeHue >IeKTpoABMKYIIEH cuibl. KopoTkoe 3amblkaHME TajdbBaHUYECKOrO HJIEMEHTa U OLEHKa BHYTPEHHETO
COTIPOTHUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomut



H3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

I/I3MepeHHe 3JICKTpOILBI/DKyH_[eI71 CHJIbI NCTOYHHUKA TOKA U €0 BHYTPCHHETO COIIPOTUBJICHU.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHA B 10 Kkjacce oCyIIeCTBISETCS C Y4YETOM COAEpKATENbHBIX MEXIPEIMETHBIX CBS3EH C
KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Medsicnpeomemnule nonsmusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAYYHOTO TO3HAHMS: SIBJICHUE, HAYYHBIH (DaKT, THIOTE3a, GU3NIECKas
BEJIMUYMHA, 3aKOH, TeOpHUs, HAOI0IeHIE, SKCIIEPUMEHT, MOIETUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMbl YypaBHEHHWH, JuHedHas ¢QyHKuusa, mnapabona, runepbona, ux Trpadukd U CBOKHCTBA,
TPUTOHOMETPHUUECKHUE (QYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHI U X MPOCKIUU
Ha OCH KOOPJAWMHAT, CIIO)KCHHUE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KMBOU mpupoje, Auddy3us, 0cCMOC, TEIIOOOMEH UBBIX OPraHU3MOB (BUJBI TEILIONEpPEaAYH,
TEIIOBOE PABHOBECHE), DJIEKTPUUECKHE SBICHUS B )KHUBOU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJISIpHASI Macca, TEIUIOBBIC CBOMCTBA TBEPIBIX
TEJ, KUJIKOCTEH U Ta30B, JJIEKTPUICCKHIE CBONCTBA METAJUIOB, JICKTPOJIUTHICCKAS TUCCOLIMAITNS, TaThBaHUKA.

l'eocpaghus: BARXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE ABMKEHUW C UCHOJIB30BAHMEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHKE, MOJIIMITHUKH, UCTOJIb30BaHUE
3aKOHA COXPAHEHHUs HMMIyJlbca B TEXHUKE (pakera, BOAOMET M JApYyrue), ABUTaTeldb BHYTPEHHErO CropaHus, mapoBas TypOHHa, ObITOBOMN
XOJIOAWJIBHUK, KOHIWUIIUMOHECP, TCXHOJOTHHU IIOJIYYCHHA COBPCMCHHLIX MATCPHUAIIOB, B TOM YHUCJIC HAHOMATCpHUAJIOB, W HAHOTCXHOJIOTUH,
DIIEKTPOCTATUYECKAsT 3allliTa, 3a3eMIIEHHE SJIEKTPONpHUOOpPOB, KCEPOKC, CTPYWHBI MPHUHTEP, OdIIEKTpOHArpeBaTeNbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC
Pasnen 4. danekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3amMoAeHCTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe mnoJie. Bexktop MarHuTtHOW WHAYKIUU. [IpuHImn
CyNEpIIO3UIIMU MAarHUTHBIX NoJiel. JIMHUY MarHUTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHOW MHAYKIMH MOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe noJie MpoBOJHUKA ¢ TOKOM. KapTuHa JTMHUI MHAYKIMM MAarHUTHOTO MOJIsl JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHHKA, KaTYIIKH ¢ TOKOM. OmbIT Dpcreaa. BzanmoelicTBie mpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJTh M HallpaBJICHHE.



Cuna JlopeHnua, e€ Moaynb U HampaBlieHUE. [[BrkeHNe 3apsyKEHHOM YacTHUIIBI B OJHOPOIHOM MarHUTHOM moie. Pabota cumsl Jlopenia.

SIBieHME DIIEKTPOMArHUTHOW MHAYKUUHU. [IOTOK BekTOpa MarHUTHOM HMHAYKUMH. OJIEKTPOABMKYLIAS CHJA HMHIYKUUHU. 3aKOH
AJIEKTPOMArHUTHOM MHAYKUuU Papanes.

BuxpeBoe snekTpuueckoe moiie. DIEKTPOABMXKYLIAs CUla MHAYKLHMHM B MPOBOJHMKE, JBMXKYLIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHUJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO TOJIsI KaTYLIKH C TOKOM.

DJIEKTPOMArHUTHOE IOJI€.

TexHu4eckue ycTpoWCTBa M IIPAKTUYECKOE IPUMEHEHHUE: IMOCTOSHHBIE MATrHUTHI, 3JIEKTPOMArHUTHI, dJIEKTPOABUIATEINb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUILl, UHAYKIMOHHAS 11€Yb.

Hemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I10JIEM.

JIMHUY MHOYKIMU MAarHUTHOTO MOJIA.

B3zaumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHne ANEeKTPOMArHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJBHIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATrHUTHOTO MOTOKA.

SIBiieHNE CAaMOMHIYKIIU Y.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

N3ydyeHne MarHuTHOrO NOJIsl KATYIIKHU C TOKOM.

HccenenoBanue nelcTBUS TOCTOSHHOIO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 2IEKTPOMATHUTHON MHIYKIUU.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eoanus



KonebarenbHas cucrema. CBoOonHBIE MexaHHueckue KosebaHusa. ['apmoHnyeckue konedanus. Ilepuon, yacrora, ammumryna u ¢asza
Kosiebanuid. IIpyXMHHBIM MasTHUK. MaTeMaTuyeckuid MasTHHK. YpaBHEHHE TrapMOHHMYEeCKHX Koyebanuil. [IpeBpamieHue sHEpruu IpH
rapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbublii kKoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHHWs B HAEAIBHOM KoJeOaTeIbHOM KOHType. AHAIOTUs MEXAy
MEXaHUYECKUMHU M 3JIEKTPOMArHUTHbIMU KosieOanusimMu. Popmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPrMHM B HJEAIbHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromuxX KoyiebaHusx. BeiHyxkneHHbIe MexaHndeckue kojeOanus. Pesonanc. BeiHyKACHHBIE 3JI€KTPOMAarHUTHBIC
Kosie0aHusl.

[Tepemennsblil Tok. CHHYCOMIANBHBIN TepeMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKa. AMIUIMTYIHOE U JeHCTBYIOIIEe 3HAUEHUE CHUJIIbI
TOKA M HAIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W TOTPEOJICHHE AIIEKTPHUUYECKONW JHEPruM. DKOJIOTWYECKHE PUCKU TIPU TPOU3BOACTBE
anekTposHeprun. KyiabpTypa Hcrosib30BaHus 3J€KTPOIHEPIHH B IOBCEAHEBHOM JKU3HU.

TexHuueckue ycTpoiicTBa M INPAKTHUECKOE IPUMEHEHHUE: OHIIEKTPUYECKMH 3BOHOK, TI€HEpaTop MEpEeMEHHOI0 TOKa, JIMHHUU
3JIeKTponepeay.

Hemoncmpayuu

HccnenoBanue napamMeTpoB KoseOaTeabHOM cCUCTEMBI (IIPY>KUHHBIA WK MaTeMaTUYeCKH MasTHUK).

HaOGnronenue 3aTyxaronmx Kojaebanui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuusutorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAIPSKEHUS. OT BPEMEHH) 115 2JIEKTPOMAarHUTHBIX KOJIeOaHU.

Pe3onaHnc npu nocneaoBaTeabHOM COETMHEHUH PE3UCTOPA, KaTyILIKU HHIYKTUBHOCTH U KOHJIEHCATOpa.

Monenb TMHUY 37IEKTPoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

HccnenoBanue 3aBUCUMOCTH NEPHO/Ia MaJIbIX KoJIeOaHU rpy3a Ha HUTH OT JAJIMHBI HUTH U Macchl rpysa.

HccnenoBaHue nepeMeHHOI0 TOKA B LIETIH U3 MOCIIE0BATEIbHO COETMHEHHBIX KOHIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmMpPOMAHUNIHBIE OTTHbL

Mexannueckre BOJIHBI, ycI0BHs pactipocTpaneHus. [lepuon. CkopocTh pacpocTpaHeHus U JUIMHA BOJIHBL. [lonepednsle n MpoaoIbHbIE
BOJIHBL. MIHTepdepeHnrs u 1uppakiumus MEXaHH4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



OJIEKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS M3JIyYEHUs OHJIEKTPOMArHUTHBIX BOJH. B3aumuas opuenrtauus BektopoB E, B, V B
AJIEKTPOMArHUTHOW BOJHE. CBOMCTBA 3JCKTPOMATHUTHBIX BOJH: OTpPaKEHHUE, MPEIOMIICHUE, Moispu3anus, Tudpaxius, UHTephepeHIIHs.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpoMarHUTHBIX BOJH. [I[puMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Paqnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKalOIIEeH Cpebl.

TexHudeckue yCTpoucTBa U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI, YIIBTPAa3BYKOBasi JMArHOCTUKA B TEXHHUKE U
MeAMIIMHE, Pajiap, paIuonpuEéMHUK, TEIIEBU30p, aHTeHHA, TeiaedoH, CBU-neus.

Hemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE OMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0OM ¥ 9aCTOTOM KOJeOaHUIA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHHE, O pu3alius, TudpaKkius, HTeppepeHns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpoCcTpaHEHUE CBETa B OMHOPOAHOM cpeae. JIyu cBeta. ToueUHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B IMIIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI TpeNOMIIEHUS cBeTa. AOCONIOTHBIN TMOKa3aTtens mpenomieHus. [lomHoe BHyTpeHHee OTpaKeHHeE.
[IpenenbHbBIN Yoy MOJTHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro csera. L{ser.

Cobupatonue u pacceuBarolue JMH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHHME W ONTHYEecKas cuia TOHKOM smH3bL. llocTpoenue
M300paXeHH B COOUPAIOIINX U pacCEeUBAIONINX JHH3aX. DopMyna TOHKOH JIMH3BL. YBEIWYSHHE, JaBAeMOe JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBass onrtuka. WuTepdepennus cera. KorepeHTHbie HCTOUYHHMKH. YCIOBUS HAOMIONEHHS MaKCUMyMOB W MHHHUMYMOB B
uHTEephEePEHITMOHHON KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxmus cera. JudpaknronHas pemeérka. Y caoBue HaAOMIOACHHS TTaBHBIX MAKCUMYMOB MPH MAJCHUH MOHOXPOMATUYECKOTO CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHuyeckue ycTpoicTBa M MpaKTHUYECKOe MPUMEHEHHE: OYKH, Jyma, (oToammnapar, NpOEeKIMOHHBIN anmnapaT, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOHI.

Hemoncmpayuu

[TpssmonuHeHOe pacipocTpaHeHHue, OTpaKeHUe U penoMieHue ceera. Onruyeckue npudopsl.

[TonHoe BHYTpeHHee oTpaxkeHue. Mojenb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHIINN CBETA.

Habnronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[Tony4yeHue criekTpa ¢ TOMOIIBIO TIPU3MBL.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBera.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

W3mepenue mokasaTess MpeoMIICHHUS CTEKJIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmroenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJILHONH T€OPUU OTHOCHUTEIbHOCTH
['paHuIBl IPUMEHUMOCTH KJIAaCCHUUYECKOM MexaHMKH. IlocTynarel cnenualbHON TEOPUHM OTHOCHTEIBHOCTH: MHBAPUAHTHOCTH MOZYJIS
CKOPOCTH CBETA B BAKYyM€, IPUHIUI OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.
OHeprus v UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbI. DHEPTUs IOKOS.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. Popmyna [InaHka cBsi3u 3HEpPruM (PoTOHA € €ro YacTOTON. DHEPrus U UMITYJIbC (POTOHA.
OtxpeiTre u uccnenoanue gporodddexra. Onpitel A. I'. CtoneroBa. 3akoHsl poTordexta. YpaBHeHHe DiHIITEHHA U1 HoTodPdeKTa.
«Kpacnas rpanuma» dportodrddekra.
JaBnenue cBera. OnwiTe! [1. H. JIeGenena.



XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKne yCTpOUCTBA U MPAKTUYECKOE PUMEHEHHE: (POTOAIeMEHT, (OTOIATINK, COTHEYHAs OaTapes, CBETOAUOI.

Hemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nyuenue u
noryiomenne (OTOHOB TPHU TEPEXOoJie aToMa C OJHOTO YPOBHS DHEPrUu Ha Apyroil. Buasl crmekrpoB. CHekTp ypoBHEH sHeprum aroma
BOZIOpOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI ), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu

Monuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut

HaGnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, JTOKA3BIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTkpbiTHE pamuoakTuBHOCTH. OmnbiThl Pesepdopna mo ompeaeneHuro
COCTaBa paJIn0AKTUBHOTO U3nyyeHus. CBoiicTBa anb(a-, 6eta-, raMMma-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. HykmonHas mozens siapa ['eiizen6epra—lBanenko. 3apsan supa. MaccoBoe uuncino siipa. M3otomnsl.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['aMmMa-u3iaydeHue. 3aKkoH paJMoaKTUBHOTO pacmaja.

OHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Snepubiii peaktop. TepmosinepHslii cuHTe3. [IpobieMbl M MEPCHEKTUBBI SJIEPHOM SHEPreTUKU. DKOJIOTMYECKHE ACIEKTHI SIIEPHOM
SHEPIeTHKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.



Mertobl HaOMIOJEHHUS U PETUCTPALIMH AIEMEHTApHBIX YacTHUL.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6oMoa.
Hemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHLI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTUs acTpoHOMHUHU. [TpuKiagHOoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 3Bé€3anoro Heba. Co3Be3aust, apKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKEHHE.

Conneynas cucrtema.

Connue. ConHeuHass akTuBHOCTh. Mctounuk sHeprum ConHua W 3BE31. 3BE3AbI, UX OCHOBHBIE XapaKTepuCTUKHU. [[unarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHMMOCTBY». 3BE3/bl IVIABHOW IOCJIEIOBATENbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3[ IJIABHOM
nocieaoBarenbHOCTU. BHyTpeHHee cTpoenue 3BE31. CoBpeMEeHHbIE PEACTABICHUS O MPOUCXOXKICHUM U 3Botouuu CosHIa U 3BE37. DTaribl
JKU3HU 3BE3I.

Mneunsiii [yt — Hama [Mamaktuka. [lonoxenune m aBuxkenue Connua B [MamakTuke. Tunbl ranakTuk. PaavoranakTUKM W KBas3apsbl.
UEpHble ABIPHI B sIIpax TaaKTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa60:1a. Pa3oeranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue naonooenusn

HabGmonennss HEBOOPYXEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN AJISl OINpeNeeHUs MOJOXKEHHUS] HEeOeCHbBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3a1st CeBEPHOro MONIyIapus U sIpKue 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, maner, Mineunoro IlyTu.

O0o0maroniee moBTOpPEHNE

Ponp ¢usuku u acTpOHOMHHM B SKOHOMHUYECKOU, TEXHOJOTUYECKON, COIMMATILHON M 3TUYECKOU cdepax MesaTeTbHOCTH YeOBEKa, POJb U
MecTO ()M3MKH M aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (U3NYECKOH TeoprH B (OPMHUPOBAHUHU MPEICTABICHUNA O
¢u3nueckoil kapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX INPEICTaBICHUH O
IPUPOJE.

MexnpeamMeTrHblie CBSI3H



Uzyuenue kypca ¢uszuku 0a3oBoro ypoBHa B 11 kjacce ocymiecTBisieTcss C YYETOM COAEpKATEIbHBIX MEXKIPEAMETHBIX CBA3EH ¢

KypcaMH MaTeMaTUKH, OMOJIOTUH, XMMUH, Teorpaduu ¥ TEXHOJIOTHH.

Meofcnpe()Memele nouAamus, CBA3aHHBbIC C U3YUCHUCM MCTOJ0B HAYYHOI'O IMO3HAHUA: SABJICHUC, Hay‘IHHﬁ q)aKT, TUII0TEC34a, (1)I/ISI/II-I€CKaSI

BCJIMYKHA, 3aKOH, TCOPUA, Ha6J'II-OI[CHI/Ie, OKCIICPUMEHT, MOACTIUPOBAHNEC, MOJAC/Ib, U3MCPCHUC.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHHUH, TPUIOHOMETpUYECKHE (DYHKIUH: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUN Ha OCHU KOOPJHHAT, CI0KEHUE BEKTOPOB, MPOU3BOJHBIC HJIEMEHTAPHBIX (PYHKIUH,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OPEACICHNE TUIOMIAAN TUIOCKUX GUTyp B 00bEMa Tell.

buonocus: >nexrpuueckue sIBICHUS B KUBOW MpUpoje, KoueOaTelbHble JABIKEHUS B )KUBOW MPUPOE, ONTUYECKHE SBJICHHUS B >KUBOM
pUpojie, AeUCTBUE PaIUAIIIU HA KUBBIE OPTraHU3MBL.
Xumus: CTPOCHHE aTOMOB U MOJIEKYJT, KPUCTAITUYECKAs CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI 00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH,

CIIEKTPAaJIbHBIN aHAJIN3.
l'eoepaghus: MarHuTHBIE TOJKOCA 3eMlH,
3€MHOM IIOBEPXHOCTH, IIpeICKa3aHue
Texnonocus: JIMHUM  DIEKTpOIIEpenad,
AJIEKTPOJIBUraTelb, UHAYKIMOHHAS I1€4b, pajaap,
tesneon, CBU-neub, MpOEKIMOHHBIN ammapar,

Kuaace JlabopaTopHble
padoTbI
10 5
11 7

3aleX MAarHUTHBIX pyl, (QOoTochEMKa
3EMJIETPSICEHUN.

reHepaTrop IIEPEMEHHOI0 TOKA,
paguoONpUEMHUK, TEJIEBU30p, AHTEHHA,
BOJIOKOHHAS OINITUKA, COJTHEUHas OaTapesi.

3.Jlnanupyemble pe3yJibTaThl 0CBOCHUS Y4eOHOTr0 npeamera « Dusnkay».

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOTo mpeamera «DPu3WKa» MOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOM BHYTPEHHEH MO3WIHUEH JTUYHOCTH, CHCTEMOHN IIEHHOCTHBIX OPHEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX



yOexXIeHHH, COOTBETCTBYIOIUX TPAIULIMOHHBIM LIEHHOCTSAM POCCUHCKOI0 OOLIECTBA, PACIIMPEHHUE KU3HEHHOTO OIbITa U ONbITA JEATEIbHOCTH
B IIPOLIECCE pean3allii OCHOBHBIX HAIIPaBJIEHUH BOCIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YaCTH!

1) rpask1aHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb I'PAXKJAHCKOM MO3UIUK 00YUYaIOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCUHCKOT0 00IIEeCTBa;

HPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIFHOCTh B HHTEpPEcax TPaKJaHCKOro OOIIecTBa, ydyaCTBOBaTh B CaMOYIPABICHHUU B
00pa30BaTeNbHON OpraHu3aluu;

yYMEHHUE B3aUMOEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUAMM U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOT0O MIOBEICHUS;

CIIOCOOHOCTh OLIEHMBaTh CHUTYAallMI0 M INPUHUMATh OCO3HAHHBIE PELIEHMS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE€ B IEATEIBHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (U3NUECKOI HAyKe;

5) TpynoBoro BocnuTaHus:

MHTEpEC K pa3IyHbIM cepam NpodecCHOHANBHOM e TeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPILIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh IKOJOTHUECKON KYJIBTYPhl, OCO3HAHUE TII00aTbHOT0 XapaKTepa SKOJIOTHIYECKUX MPoodIieMm;

IUTAHUPOBAHKE U OCYILIECTBIICHUE IEHCTBUI B OKpY’KaloIllel Cpe/ie Ha OCHOBE 3HAHUS L€l yCTOMYMBOTO pa3BUTHS YeJIOBEUYECTBA;

paciMpeHHe OmbITa AeITeIbHOCTH IKOJIOTUYECKOM HAlIPaBICHHOCTH Ha OCHOBE UMEIOIINX CS 3HAHUN 10 PU3UKE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHNS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (pU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH Hay4YHOM JesATEJbHOCTH, TOTOBHOCTh B TMpolecce H3y4yeHUs (PU3UKKU OCYHIECTBIATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBus:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENIETATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;
pa3palaThIBaTh IJIaH PEHICHUS IPOOIEMbI C YIETOM aHATN3a UMEIOUINXCA MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;
BHOCHTb KOPPEKTHBBI B JICSITELHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB IENISAM, OLICHUBATh PUCKHU MOCIEACTBUNA JESATELHOCTH;
KOOp[[I/IHI/IpOBaTB U BBIIIOJIHSATH pa60Ty B YC.HOBI/UIX pCaJII)HOFO, BI/IpTyaHI)HOFO 158 KOM6I/IHI/IpOBaHHOFO BSaHMOILCfICTBHFI;
pa3BI/IBaTB eraTI/IBHOC MBIIIIJICHHUEC HpI/I pGHIGHI/II/I JKN3HCHHBIX HpO6JI€M.
Ba3oBrble ucciie0BaTeIbCKHE AeHCTBHSA .
BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MMOHATHAMHI U METOIaMU (DPU3MUYECKOI HAYKU;
BJIaACTh HABBIKAMHU yLIe6HO-I/ICCJIeI[0BaTeJII)CKOI>'I nu HpOGKTHOI\/JI ACATCIIBHOCTHU B O6JIaCTI/I (1)I/ISI/IKI/I, CHOCO6HOCTI)IO U TOTOBHOCTBHO K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHHS 3a1a4 (U3HUECKOTO COACPKAHMS, MPUMEHEHHIO PAa3IUIHBIX METOJIOB TIO3HAHHUS,
BJIQJIETh BUJIAMU JIEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETallnd, MPeoOpa3oBaHNI0 U MPUMEHEHHUIO B Pa3IMUHBIX
yueOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPU CO3JaHUH YUeOHBIX POEKTOB B 00JIaCTH (PU3UKH;
BBISABJIATH HpI/I‘II/IHHO-CJ'IeI[CTBeHHBIe CBiA3U U aKTyaJ'II/IBI/IpOBaTB 3aI[aqy, BBIIBUT'AaTh FI/IHOTe3y eé peHIeHI/ISI, HaXOIUTb apFYMeHTBI JJIA
JIOKa3aTelIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh TApaMETPhl U KPUTEPUH PEIICHUS;
AQHAJIM3UPOBATh TOJYUCHHBbIE B XOJE€ pEUICHUs 3aJauyM Pe3yNbTaThbl, KPUTHUYECKU OLIEHMBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaull B 00pa30BaTENbHOMN 1€ATEIbHOCTH, B TOM YUCIIE MIPU U3yYEHUH (PU3UKU;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
yMeTB nepeHochL 3HAHUSI 110 (I)I/ISI/IKG B HpaKTI/I‘IeCKyIO 06J'IaCTB KHU3HEACATCIBHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;
BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTH HpO6J’IeMBI " 3aJ1a4u, nonycxa}omne aJ'II)TepHaTI/IBHI)Ie peIHeHI/ISI.
Pabora ¢ undopmaumeii:
BJIQ/ICTh HaBBIKaMU TMOJy4YeHUs HHpOopManu GU3NIECKOTO COACPKAHMS U3 UCTOUHUKOB PA3HBIX THUIOB, CAMOCTOSITEIHFHO OCYIIECTBIIATh
MOWCK, aHaJIN3, CHCTEMAaTU3alIMI0 U UHTEePIIPETALNI0 HH(POPMAIIMK Pa3IMYHBIX BUAOB U ()OPM MPEACTABICHUS;



OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCTOJIb30BaTh CPeACTBa HMH(OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTMH B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W
OpraHU3aIMOHHBIX 3a/1a4 C COOJIIOJCHHEM TPeOOBAaHUI SPrOHOMHMKH, TEXHUKH O€30MacCHOCTH, TUTHUEHBI, PecypcocOepeXeHus, MPAaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHhl (PU3UUECKOTrO COAEpKaHMs B pa3IMYHbIX (QopmaTax ¢ yd4€ToM HazHadeHHs MHGOpMAlUU U LEIEBOW ayAUTOPUH,
BBIOMpAsi ONITUMATIBHYIO (hOpPMY NIPEICTABICHHUS U BU3yaTH3alHH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(IHUKTHL,

Pa3BEPHYTO M JJOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBIOMpATh TEMATUKY H METO/bI COBMECTHBIX JACHCTBUIA ¢ y4ETOM OOLINX HHTEPECOB M BO3MOKHOCTEN Ka)KIO0T0 WeHA KOJIJICKTUBA;

MPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHW30BbIBATH U KOOPJAWHHUPOBATH JIEUCTBUS MO €€ JOCTHUIKEHHIO: COCTAaBJATH IUJIaH
JIEMCTBUM, pacIIpeieIsiTh POJIK ¢ y4ETOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM PaOOTHI;

OILICHMBATh KAUYECTBO CBOETO BKJIAJa U KaXKIOI0 yYaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MMPOEKTHI, OLIEHUBATh UJEH C MO3UIIMU HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B DPA3JIUYHBIX CUTYaIUsX, MPOSBISTH TBOPYECTBO U BOOOpaxkeHUE, OBITh
WHUIUATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1efiCTBUSA
Camoopranusauus:
CaMOCTOATCIIbHO OCYHICCTBIIATE MMO3HABATCIIbBHYIO JACATCIBHOCTL B o0acTu (1)I/ISI/IKI/I H aCTPpOHOMHH, BBIABIISATH HpO6J’[€MBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEIICHUs PAacCUETHHIX M Ka4eCTBEHHBIX 3a7ady, MJIaH BHIMIOJHEHUS MPAKTUYECKOUW pabOThI C yu&TOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH | MPEIOYTECHHUIA;
JaBaThb OUCHKY HOBBIM CUTYyAIlUAM,
pacuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;



croco6cTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO 3PYIUIUMU B 001acTh (DU3HMKHU, MOCTOSIHHO TOBBIINIATH CBOM OOpa3oBaTEIbHBIA U

KYJIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIETISM;

BJIa/IETh HAaBbIKAMU MTO3HABATEJILHON pepiieKCUU KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBHUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YIbTATOB
1 OCHOBaHUH;

UCTIOJIb30BaTh MPUEMBI peIIeKCUU TSl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTBI JPYTHUX TPH aHAIHU3E PE3YJIbTATOB JICATESILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mporecce nocTukeHuss TMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOrpaMMbl MO (PU3UKE IJIs YPOBHS CpPeIHEro oOIero o0pa3oBaHUs Y
00y4aromuXxcsi COBEPIICHCTBYETCSI SMOIIMOHAIBHBIN HHTEIICKT, PEIOIararomui copMupOBaHHOCTb:

CaMOCO3HAaHUsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE IMOIIMOHAILHOE COCTOSIHUE, BUICTh HAIIPABICHHS Pa3BUTHA COOCTBEHHOU
SMOIMOHATBHOMN CEphl, OBITh YBEPEHHBIM B ce0€;

CaMOPETyJIMpPOBaHHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPHUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHME, CIIOCOOHOCTH
aJaNTHPOBATHCS K SMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JJOCTH)KEHUIO TIeJTH M YCTIEXy, ONITUMHU3M, HHUIIHATUBHOCTh, YMEHHE JICHCTBOBATH
UCXO0/1 U3 CBOUX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATH SMOIIMOHATBHOE COCTOSIHUE JPYTHX, YUUTHIBATH €ro MPHU OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C APYTHMH JIIOABMH, 3a00THTHCS, TPOSIBISATE UHTEPEC U
pa3pemiaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xoniy oOydenus B 10 kjiacce nmpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTh Y O0yUAIOITUXCS
YMEHUN:

JEMOHCTPUPOBAThL HA TPHMEpax pojib M MecTo (U3UKM B (OPMUPOBAHWM COBPEMEHHOW HAyYHOW KApTHUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOW TEXHHKHU M TEXHOJOTHH, B MPAKTUIECKON ACSITENFHOCTH JTIO/ICH;



YUUTBIBATh TPAHULBl NPUMEHEHHUsS W3YyYEHHBIX (PU3MUECKMX MoJeNeil: MarepuanbHas TOYKa, HMHEpLUANbHas CHCTEMa OTCYETa,
a0COIIOTHO TBEPJOE TEJIO, WUICAIBHBIM Ia3, MOJAEIM CTPOEHUS Ta30B, KUIKOCTEW M TBEPABIX TEJ, TOYEUHBIM AIEKTPUYECKUM 3aps] Npu
pereHnn GU3HYECKUX 3a/1a4;

pacrio3HaBaTh (hpu3MyecKue sABJICHUs (IPOLIECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUuu
CTPOEHUS BELIECTBA U AJIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEHHE, CBOOOIHOE MaJIeHHe Tell, ABHKEHHE
10 OKPY)XKHOCTH, WHEpLUs, B3auMoeicTBue Ten, auddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE >KUIKOCTEH M TBEPABIX TeEN, U3MEHEHUE
0o0béMa Tesl Npu HarpeBaHuu (OXJIAXKAECHHMM), TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHJEHCALUs, IUIABJICHUE, KPUCTAUIM3alMs, KUIIECHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBS3b MEXAY IapaMEeTpaMU COCTOSIHUS ra3a B
M30IIpOLECCaX, JIEKTPU3ALUs Tell, B3AUMOICHCTBUE 3aps/IOB;

ONMCHIBaTh MEXAHMUYECKOE JIBH)KEHUE, UCIOJb3Ys (PU3MUECKHUE BEJIUYMHBI: KOOpPJUHATA, MYyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, Cujla, UMIYJbC Tela, KHHETHYECKasl SHEprusi, NOTEHUUalIbHAsl YHEPIHsl, MEXaHUUecKas paboTa, MEXaHUYECKasi MOIHOCTb; IIPU
ONUCAaHUM TPABHIBHO TPAKTOBaTb (U3MUECKUH CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAMHUIbI, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BETUYMHAMU;

OINMCHIBATh N3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBbIE SBJICHUS, UCIONb3Yys (PU3NUYECKUE BEIUUMHBI: 1aBJICHUE T'a3a, TEMIIEparypa,
CpPEelHssl KUHETUYECKas DSHEPIHs XaOTHMYECKOIO JBM)KEHMS MOJEKYJ, CPEIHEKBAaIpPaTU4HAsI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHS 3HEprusi, pabora rasza, kKo3(p(UIMEHT IOJIE3HOTO ACHCTBUSA TEIUIOBOIO JBUIaTessl; NPU ONMCAHUU IPABUIBHO TPAKTOBAThH
(bu3nUecKuil CMBICII HCHOJIB3YEMBIX BEJIWYMH, UX O0O3HAU€HHs M €JUHUIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME TAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONMCHIBATh U3YUYEHHbIE AIEKTPUUECKHE CBOMCTBA BEILECTBA U DJIEKTPUUECKHE SBJICHUS (IPOLECCHI), UCTIOIb3YS (PU3NUECKHE BEIUYUHBI:
JJNIEKTPUYECKUN 3apsifl, DJJICKTPUYECKOE II0JI€, HANPSHKEHHOCTh II0JIA, IOTEHLMAN, Pa3sHOCTb IIOTEHLMUAJIOB;, NPU OINMCAHUHU IPABUILHO
TPAaKTOBaTh (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMsS M EIUHUIBI; YKa3blBaTh (DOPMYIIbl, CBS3BIBAIOIIME JaHHYIO
(bu3HYECKyI0 BEIMYMHY C APYTUMU BEINYUHAMU;

aQHAIM3UPOBATh (PU3MUECKHE TIPOLECCHl U SIBJICHMSI, UCOIb3Ysl (PU3MUECKHUE 3aKOHBI M MIPUHIIMIIBL: 3aKOH BCEMUpPHOro Tarorenus, I, Il u
III 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs MEXAHUYECKOW JHEPIUH, 3aKOH COXPAHEHHs HMMITYJIbCA, NPUHLHUI CYNEPHO3ULUUA CHUJI, MPUHIUII
paBHOIIPaBUs MHEPLMUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHMS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHEU
KMHETUYECKOW PHEPrHM TEIIOBOTO JBMKEHHSI MOJIEKYN C aOCOJIOTHOM TeMIepaTypol, MepBbld 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpaHu1Bl, 06J1ACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TNPHUHIMIIBI JEHCTBHS MalllMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3inyarh YCIOBHS HX 0€30MacHOro
WCITOJIb30BaHNUs B [IOBCETHEBHOW JKU3HM;



BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEI0BaHUIO (PU3MUECKUX SBIEHUH U IIPOLIECCOB C UCIIOIb30BAHNUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIH,
npu 3ToM (popMynupoBaTh MpodIeMy/3aady U TUIIOTE3Y Y4eOHOTO SKCIIEPHUMEHTa, COOMpPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUs,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh INpPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MYECKMX BEIMYMH, IPU 3TOM BBIOMpaTh ONTHUMAJIbHBIN CHOCOO HM3MEpeHus u
MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU IIOTPEIIHOCTEN U3MEPECHMI;

UCCIIEIOBATh 3aBUCHMOCTH MEXIY (U3UYECKUMHU BEIMYMHAMU C UCIOJIB30BAHUEM TMPSMBIX HU3MEPEHHH, NMPH 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJIYYEHHOW 3aBHCUMOCTH (PM3WYECKUX BEJIWYHMH B BHJE TaOiuIl U rpaduKoB, NeIaTh BBIBOJABI 110
pe3yJibTaTaM MCCIIEI0BaHNUS;

coOuoaTh TMpaBwiia 0e30MacHOr0 TpyAa IpU MPOBEIEHUM MCCIEJOBAHUM B paMKax Yy4eOHOro »HKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATEIHCKON U MIPOEKTHOM JESITEIBHOCTH C UCIIOIB30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB U JIaOOPaTOPHOTO 000PYAOBAHMS;

pemarh pacy€THbIE 33/1a4 C SIBHO 3a/1aHHOMN (PU3MUECKON MOJEINbI0, UCIIOIb3Ys (PU3NUYECKUE 3aKOHBI U IPUHLMUIIBI, HA OCHOBE aHaJIn3a
yCIIOBHSA 3a7a4yl BEIOUPATh (PU3UUECKYIO MOJIEJIb, BBIACATh (PU3NYECKUE BEIUUYUHBI U (POpMYIIbl, HEOOXOAUMBbIE AJisl €€ pelleHus, IPOBOIUTh
pacy€Thbl U OLIEHUBATh PEALHOCTH IOJIyYEHHOI'O 3HaUeHUs (PU3HMUECKON BEIUYHHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBaTh JOTMYECKH HEPOTUBOPEUMBYIO LIEMIOUKY PACCYKIEHUI C ONOPON Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCMOJIb30BaTh IpPU PELICHUHM Y4YEOHBIX 3a/ad COBPEMEHHbIC HH()OPMALMOHHBIE TEXHOJIOTUM JJs TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpHpeTallid U TNpPeACTaBIeHUs Y4eOHOM M HaydHO-TIOMYJISIpHOW HH(OpMalUM, MOIYYEHHOW M3 pa3jIM4YHBIX HUCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMaIINIO;

PUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIErO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (U3MKe B IOBCEAHEBHOM XHM3HM Uil oOecredeHuss Oe30HmacHOCTH NpU OOpalleHuHu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMH, JUIsl COXPAHEHHUS 370POBbsl U COOJIOJEHUSI HOPM 3KOJOTMYECKOIr0 MOBEJACHHS B OKpY’Karoleh
cpene;

paboTaTh B TpyNIE C BBIIOJHEHHWEM PA3IMUYHBIX COLMAIBHBIX POJIeH, IUIaHUPOBaTh pabOTy TPYIIBI, PAMOHAIBHO paclpeiesTh
0053aHHOCTH ¥ TUIAHUPOBATH JESATEIHHOCTh B HECTAHIAAPTHBIX CUTYAIMX, J€KBAaTHO OLIEHUBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xoniy oOyuenus B 11 kiacce npeMeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTh Y 00yUaIOLIHXCS
YMEHHM:

JIEMOHCTPUPOBATh Ha MpPHUMEpax pojb W MecTo (U3MKU B (POPMHUPOBAHMHM COBPEMEHHOM HAy4YHOH KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTUYCCKOMN JCSITEIILHOCTH JIIOJIEH, IIEJIOCTHOCTh ¥ €IMHCTBO (DH3NYECKON KapTUHBI MUDPA;



YYUTHIBATh TPAHUIIBI IPUMEHEHUS N3YYCHHBIX (DU3MUECKUX MOJICIICH: TOUCHHBIH SICKTPUUCCKUH 3apsi]l, JIyd CBETA, TOUYCUHBIH HCTOYHHK
CBeTa, sZICPHAasi MOJEJb aTOMa, HYKJIOHHAsI MOJICJIb aTOMHOTO si/Ipa MPY PeIlieHUH (PU3HYECKUX 3a7ay;

pacmo3HaBath (U3MUYECKUE SIBICHUS (MPOLECChI) M OOBSACHAThL WX HAa OCHOBE 3aKOHOB JJICKTPOJAMHAMHUKH M KBAHTOBOW (DM3HKHU:
ANEKTPUUECKAs IPOBOUMOCTb, TEIUIOBOE, CBETOBOC, XMMUYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHE MAarHUTOB, AJICKTPOMArHUTHAS
WHIYKIMS, JCWCTBUE MArHUTHOTO IIOJII HAa TIPOBOJAHMK C TOKOM W JBWKYIIUICS 3apsiji, SJCKTPOMarHUTHBIC KOJCOAHWS W BOJIHBI,
NPSMOJIMHEIHOE PAaCIpPOCTPAHCHUE CBETA, OTPaKEHHE, MPEIOMIICHHE, HHTephepeHIns, TU(PaKIMs U MOJSpU3alHs CBETa, JUCIEPCHsI CBETA,
dorornekrpudeckuii 3hdext (hororddekr), cBeToBOE AaBICHNE, BOSHUKHOBEHHE JMHEHYATOrO0 CIEKTpa aTOMa BOJOPOJAA, €CTECTBEHHAS U
UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OIKCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUUECKUE, MATHUTHBIC, ONTHYECKUE, IJICKTPUUCCKYIO MPOBOJUMOCTh Pa3IHYHBIX
Cpell) W DJICKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), MCIONB3Ysl (QU3MUSCKUE BEIWYMHBI: JJCKTPHUSCKUN 3apsll, CHIa TOKa, JIEKTPHYECKOE
HAIPSAKCHUEC, SJICKTPUYCCKOC COIIPOTUBIICHUE, PA3HOCTL IMMOTCHIMAJIOB, JJICKTPOABMIKYIIAA CHJIA, pa60Ta TOKa, MHAYKIOUA MAarouTHOI'O I10JIA,
cuia Amrnepa, cuia JlopeHna, HHIYKTUBHOCTD KaTYIIKH, YHEPTUsS JCKTPUYECKOTO W MAarHUTHOTO TIOJICH, MEPHOJ M 4acToTa KoJieOaHWi B
K0JIOATEIbHOM KOHTYpE, 3apsii U CHja TOKa B IPOIECCe TapMOHUYECKHUX 3JICKTPOMArHUTHBIX KoJicOaHWi, (DOKYyCHOE pacCTOsSHHE W
ONTUYCCKAadA CUJia JIMH3bI, IIPpHU OMMMCAHWHN IPABUIJIbHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/H>'I CMBICJI UCIIOJIB3YCMBIX BCJIUMYHH, UX o0o3HaueHnsa u CAUHUIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUNHAMU;

OIKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS M MTPOIECCHI, UCIIOIb3Ys (PU3MYCCKHIE BETMUYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJTUHA
BOJIHBI M 4YacTOTa CBETa, DHEPrUsi U MMIYIbC (DOTOHA, MEPHOA IOJypacmazna, SHEPIrus CBSA3M AaTOMHBIX sIEp, NMPH ONMHCAHHU IPAaBUILHO
TPAKTOBATbH (1)1431/1‘16CKHI>1 CMELICJT HCIIOJIB3YEMBIX BCJIMYUH, HUX 00O3HaueHUs U CAVMHUIBI, YKa3bIBATb q)OpMy.]'II)I, CBA3LIBAIOIINEC JAHHYIO
(1)I/I3I/I‘~I€CKy1-O BCJIIMYMHY C APYTHUMU BCINYNHAMU, BBIYHUCIATE 3HAYCHHUEC q)H3H‘-I€CKOI>i BCJIMYHHDBI;

aHAJIM3UPOBaTh (U3MUECKHE TIPOIECCHl M SBJICHUS, WCIONB3ysd (HU3MYECKHe 3aKOHbl M TPUHOUNIBL 3akoH OMa, 3aKOHBI
MIOCJICZIOBATEIEHOTO U TMAapajjIeIbHOTO COSIMHEHUS NPOBOAHUKOB, 3akoH Jxoymns—JIeHIa, 3aKOH AJIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PAaclpOCTpaHEHMs] CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbl MPEJIOMIIEHUS CBETa, YpaBHEHHME OWHIITEHHa s
doTordpdexra, 3aKOH COXpAaHCHUS] FHEPTUH, 3aKOH COXPAHEHHS UMITYJbCA, 3aKOH COXPAaHCHHUS JJIEKTPUUYCCKOrO 3apsja, 3aKOH COXPaHCHHs
MaccOBOTO YHCINA, IMOCTYlaThl bopa, 3aKOH pPaJMOAaKTUBHOTO pacmajna, MpH 3TOM pa3inyarh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUIeCKOe BHIPAKEHUE U YCIIOBHS (TPAaHMIIBI, 00JIACTH) TPUMEHUMOCTH;

OMpeACIIATh HAITPABJIICHHUE BEKTOPA MHAYKIIMU MAarHMTHOTO ITOJIA IMMPOBOAHUKA C TOKOM, CHJIbL AMHepa 1 CUJIBI HopeHua;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHHIA U MPOIIECCOB C MCIOIB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUIL:
npu 3ToM popMynHpoBaTh MpodieMy/3aady U TUIIOTE3y YYeOHOTO IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO 000pyI0BaHHMS,
MPOBOAMTH ONBIT U OPMYIUPOBATH BHIBOIBI;



OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE HM3MEpEHUs (PU3NYECKUX BEIMYWH, MPU STOM BBIOMpATh ONTHUMAJIBHBIA CIIOCO0 H3MEPEHUS U
HCII0JIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPENTHOCTEN U3MEPEHHIA;

UCCJICIOBATh 3aBUCHUMOCTH (U3WYECKUX BEITUYHH C HCIIONH30BAHHEM IMPSIMBIX H3MEPEHUN: MPH ATOM KOHCTPYHPOBATH YCTaHOBKY,
dbukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOMUIl M rpadukoB, JelaTh BBIBOJBI MO pe3yJbTaTam
HCCIIEOBAaHU,

coOnroath TpaBmwia O€30MacHOTO TpyJda IMPU MPOBEICHUU HCCICIOBAHWK B paMKax y4eOHOro JKCIEpPUMEHTa, Yy4eOHO-
WCCJICIOBATEILCKOM M MPOCKTHOMN JACSITETLHOCTH C UCIIOIh30BAaHUEM U3MEPUTEBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHUS;

peliaTh pacy€THhHIE 3a/1a4il C SIBHO 3a/IaHHOM (DU3MUECKOIl MOJAEINbIO, UCTOIb3Ys (PU3MUECKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAln3a
yCIIOBUS 3a7]aud BBIOUPATh (PU3MUECKYIO MOJEIb, BBIACIATh (DU3HUECKHe BETUYUHBI U (HOPMYIIbI, HEOOXOUMbIE 7Sl €€ pelleHus], IPOBOIUTh
pacuéThl U OIICHUBATH PEATBHOCTH IMOJTYYCHHOTO 3HAYCHHS (PU3NICCKON BEITMYHHEI;

pelaTh Ka4eCTBEHHBIE 3aJ]a4: BbICTPAUBATh JJOTMUYECKHA HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHUN C OMOPOM HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONIb30BaTh MPH PELICHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HWH(GOPMAlMOHHBIE TEXHOJOTHH MJis IOUCKA, CTPYKTYpUPOBAHUSA,
WHTEPIIPETAIIMA U TPEACTABICHUS Y4eOHOW M HAYIHO-TIOMYJISPHON HWH(DOpMAIWK, MOJYYEHHOW U3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
AHATM3UPOBATH TOTyIaeMyI0 HH()OPMAIIHIO;

OOBSACHATH MPUHIUIIBI ACHCTBUS MAIINH, TPUOOPOB M TEXHHUUECKUX YCTPONCTB, pa3inyaTh yCIOBHsS UX 0€30MacHOr0 MCIOJb30BaHUS B
IOBCETHEBHOM KU3HU;

MIPUBOAUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, B OOBSICHEHHE TIPOILIECCOB OKPYKAIOIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

UCIIONIb30BaTh TEOPETHUYECKHE 3HaHUS TO (U3MKE B TMOBCEIHEBHOW XH3HU /sl oOecrieueHusi Oe30MacHOCTH MpH OOpalleHuH C
npubopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, U COXPAHEHHUS 370POBbsl M COOTIOEHUS HOPM DKOJOTHYECKOTO TOBEIEHUS B OKpYKaromlen
cpene;

pabotath B TpYIE C BBHIMOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATH PaOOTy TPYIIBI, PAlMOHATBLHO PACTIPEETATh
00s13aHHOCTH U TJIAHUPOBATh JAEATEIHHOCTh B HECTAHJAPTHBIX CUTYAlMsIX, aJleKBaTHO OLIEHWBATH BKJIAJ KaXXJOTO U3 YYACTHUKOB TPYIIHI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.

B ¢denepanpHBIX M permoHANBHBIX HPOIENypax ONEHKH KadecTBa OOpa3oBaHMS HCIONB3yeTcs IepeueHb (KoaupuKaTop) pachpeiesieHHBIX I10
KJjlaccaM MpOoBepsieMbIX TpeOOBaHMN K pe3yjbTaTaM OCBOSHHsI OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl CPEJHEro oOIero oO0pa3oBaHUS U DJIEMEHTOB
cojaepxaHus o (pusuke.

[IpoBepsiembie TpeOOBaHUS K pe3yNbTaTaM OCBOCHHS OCHOBHOI 00pa3oBareiabHO mporpamMmsl 10 (kmacc)



Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie MpeMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbI
cpemHero o0Iero oopa3oBaHms

10.1

JIeMOHCTpUPOBATh HA MpPUMEpax pPoJlb U MecTOo (U3MKM B (HOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IPAKTUYECKON
JESTEIbHOCTH JII0AEH

10.2

VYuuThIBaTh TpaHULbl NPUMEHEHUS H3YyYEHHBIX (PU3MYECKHX MOJIEIEH: MaTepuajabHas TO4YKa,
MHepLUalbHas cucTeMa oTcuéra, abCoJIIOTHO TBEPJOE TEJO, UICANIbHBINA Ta3; MOJIEIN CTPOEHUS
ra30B, )KUJKOCTEH U TBEPBIX TEJ, TOUYSUHBIN dIIEKTPUUCCKHN 3apsil - IPU pEIIeHUH (PU3HIECKUX
3a1a4

10.3

Pacrnio3naBath usnveckue sBICHUS (TIPOLIECCHI) U OOBACHATH HX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHYECKON TEOPUH CTPOCHUS BEIISCTBA U JICKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMpPsMOJMHEIHOE JBUXKEHHE, CBOOOJHOE TaJeHHe TeJ, MABIKCHHUE II0
OKPY>KHOCTH, HHEPIIMS, B3auMoieicTBre Tel; 1uddy3us, OpoyHOBCKOE

JBUKEHHE, CTPOCHHE XHUAKOCTEH M TBEPABIX Tell, U3MEHEHHE 00bEMa Ten MpU HarpeBaHHUH
(oxJaxIeHNN ), TETIOBOE paBHOBECHE, UCIIAPEHHE, KOHACHCAINS, TUTaBJICHNE, KPUCTAIUIN3aIlus,
KHUIIEHHE, BIAKHOCTH BO3JlyXa, TMOBBIIICHUE IABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBSI3b MEXIy NapaMeTpamMH COCTOSHUSI Ta3a B HM30IpOIeccax; AJIEKTPH3aIus Tel,
B3aMMO/ICHICTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHMUYECKOE JIBUKEHUE, UCTIONb3Yysd (U3UYECKUEe BEIMYUHBI: KOOPAMHATA, MYTh,
nepeMelleHne, CKOpoCcTb, YCKOPEHHEe, Macca Teja, CUila, UMITyJIbC Tejla, KHHEeTHYeCKasl SJHeprus,
MOTEHIMAJIbHAsE PHEPrusi, MeXaHuuyeckas paboTa, MEXaHHMYeCKash MOIIHOCTb;, MPU OMHCAHUHU
MPaBWIbHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJIBb3YyEMbIX BEJIWYMH, UX OOO3HAuYeHUs H
eIMHUIIBI, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIIME JAHHYIO (DPU3MUECKYIO BEIMUMHY C APYTUMH




BEIn4YnHaMun

10.5

OnuchIBaTh N3y4EHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys (hu3nuecKue
BEJIMYUHBL: JABJICHUE Ta3a, TEMIEparypa, CPEIHss KHHETHYECKas HHEPrus XaoTUYECKOIO
IBIDKEHUS  MOJICKYJI, CPEIHEKBaApaTH4Has CKOPOCTb MOJIEKYJ, KOJIUYECTBO TEILIOTHI,
BHYTPEHHSS dHEprusi, padota ra3a, K03Q(GUIUEHT MOIe3HOTO ACHCTBHS TEIJIOBOTO JBUTATEls;
IIPY OIMCAaHUU TNPABWIBHO TPAaKTOBaTh (M3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, HX
0003HaYCHHS M €AMHUIIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUUHY
C IpYTMMH BEJIIMYMHAM

10.6

OnucelBaTh H3Y4YECHHBIE DIIEKTPUYECKHE CBOWCTBA BEIECTBA M DIJIEKTPUYECKUE SIBICHHUS
(Tporiecchl), UCTIONB3Ysl (PU3UUECKHE BEITUYMHBL: AIIEKTPHUECKUHA 3apsijl, dJIEKTPUUYECKOE IOJIe,
HanpsOKEHHOCTh 10JIA, IOTEHIMAaJ, pPa3HOCTh IOTEHLUANOB; IpPU ONHCAHUU MPABUIBHO
TPAKTOBATb (1)I/ISI/IHGCKPII>JI CMBICJI HCIHOJB3YEMBIX BCJIWYWH, HX o0o3HaYeHUsI U (S10%0517000
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU

10.7

aQHAIM3UPOBATh (PU3UUYECKHE TIPOIIECCHl M  SBJICHHS, HCIONB3YS (PU3NUECKHEe 3aKOHBI U
NPUHLMUIBL: 3aKOH BceMupHoOro tarorenus, I, II m III 3akonsl HproToHa, 3aKk0H coXpaHEeHUs
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS WMITYJIbCA, MPUHIUI CYNEPHO3ULIMU CUJI, IIPUHITUIT
paBHONPAaBUs UHEPLHUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KMHETUYECKYHO TEOPHIO

CTPOCHMS BEIIECTBA, a30BbIE 3aKOHBI, CBA3b CPEOHEH KHHETUYECKOW HSHEPTUU TEIIOBOTO
JBUKEHMSI MOJIEKYJI C aOCOJIOTHOW TeMIlepaTypol, NMEpBbIM 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXPAaHEHHs JJIEKTPUYECKOro 3apsja, 3akoH KyinoHa; mpu 5TOM pas3inyaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHHUE M YCIIOBUS (TpaHMIlbl, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHIMIIBI ACHCTBHUS MalluH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB;
pa3nuyarh yciaoBUs UX O€30MAaCHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HU

10.9

BbINONMHATE AKCHEPUMEHTHI 1O MCCIEAOBAHUIO (PU3MYECKUX SBIEHUM M TPOLECCOB C




UCTOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHHI; NMpH 3TOM (GOpPMYIUpOBaTH MpoliIeMy
(3amauy) W rUMoOTEe3y Yy4eOHOro OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyIOBaHUs, IPOBOIUTH OMBIT B (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiATh NpsIMble U KOCBEHHBIE M3MEpEeHHsI (DU3MUECKUX BEJIMYHMH; MPH 3TOM BbIOUPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUSI M HMCIIOJIb30BaTh M3BECTHBIC METOJIbI OIEHKH MOTPEIIHOCTEH
U3MEpEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (GHU3MYECKMMU BEIMYMHAMU C HCIHOJIB30BAHHUEM HPSAMBIX
MU3MEPEHUH; TP ITOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YJIbTATHI IOJIY4ECHHON
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TaOiul M rpaduKoB, JenaTb BBIBOABI 10
pe3yibTaTaM UCCIIEI0BAHM

10.12

CobmoiaTe mpaBuiia 6€30MacHOro TpyZda MpU MPOBEIECHUU UCCIETOBAaHUM B paMKax y4eOHOTro
AKCIIEPUMEHTA, Y4€OHO-HUCCIIEI0BATENbCKON U IMPOEKTHOM JEATEIBHOCTH C HUCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS

10.13

Pemarb pacuérHble 3aauu C SIBHO 3a/laHHOM (PU3MYECKOW MOJEbI0, UCHOJB3YS (PU3HUECKUE
3aKOHBl M TPUHLUIBI, HA OCHOBE aHajIM3a yCJOBUS 3a/aud BBHIOMpaTh (PU3MUECKYIO MOJEIb,
BBIIETISATh (PU3NYECKUE BEIUYMHBI M (DOPMYNbl, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOJUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIYYE€HHOTO 3HAUeHUs (PU3MUECKON BEITMYMHBI

10.14

Pemate kauecTBEHHbIE 3a7auM: BBICTPAUBATh JIOTMYECKHM HEMPOTUBOPEUMBYIO LEMOYKY
pacCcyXJIeHU ¢ ONOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DPU3HUECKUE SIBJICHUS

10.15

Vcnonb30BaTh MpU pelIeHHH Y4eOHbBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIIOTUH IS
MOKCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAIIMM U PEICTaBIeHNs Y4eOHOM U HayYHO-TIONYyJspHON
uHbOpMAalMY, TIOJIYYEHHOH W3 PA3JIMYHbIX MCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATH
M0JIy4aeMyro HHPOPMaIUIO




[TpuBOANTH MPUMEPHI BKJIaJa POCCUICKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

10.16 9
00BsICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonb30BaTh TEOpPETUUECKUE 3HAHMS MO (PU3MKE B TMOBCEIHEBHOW XHU3HHU Ui oOecreueHus
10.17 0€30IacHOCTH TIPH OOpaleHNH ¢ TPUOOpPaAMU M TEXHHYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAaHCHHSI
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere
Pabortars B rpymme C BBIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX POJIEH, IIaHUPOBATh paboTy
10.18 TpYNINbl, palMOHAIBHO pacHpeleNiaTh O0S3aHHOCTHM M IUIAHUPOBATh JIEATENbHOCTH B
' HECTaHIAPTHBIX CUTYaIMsiX, aJleKBaTHO OLIEHMBATH BKJAJ KaXKIOTO W3 yYaCTHHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMor IPOOIEMBI
[IpoBepsiembie anemenTsl coaepxanus (10 kmacc)
Kon Kon
IPOBEPSEMOTO IIpoBepsieMble 7IEMEHTHI COJIePIKaAHUS
paszznena
JIIEMEHTa
1 OU3UKA 1 METOJAbl HAYUHOI'O [TO3HAHUN A
dwusnka - Hayka o mpupoje. HaydHsle METOABI IO3HAHUST OKPYKAIOIIETO MHUPA.
1.1 Posnb sKcriepuMeHTa U TEOPUH B TIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B
¢buzuke
12 MonenupoBanue (u3nueckux sBICHUA W TpoleccoB. HayuHble THMOTE3bI.
' @dusnueckue 3aKOHBI U TEOpUU. ['paHMIIBI TPUMEHMMOCTH (PU3HUYECKHX
3akoHOB. [IpmHIIMT cootBercTBUS. Ponph u mecto pu3mku B (HopMUpOBaHHUU




COBPEMEHHOM Hay4YHOUW KapTHUHBI MUPA, B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH

MEXAHHWKA

2.1

KMHEMATHKA

2.11

Mexanuyeckoe aBrkeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBHXKECHMS.
Cucrema orcuéra. TpaekTopus

2.1.2

[lepemenienue, cKOpocTh (CpedHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOpEHUE MaTepuaIbHOM TOYKH, UX MPOEKLIHUU HAa OCU CHUCTEMBI KOOPAWHAT.
CrioxeHue nepeMeneHnii 1 CII0KeHHE CKOPOCTEH

2.1.3

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPsIMOJIMHEWHOE aBWxkeHue. [paduku
3aBHCHUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHMs, MYTH M TepeMelIeHHs
MaTepHaIbHOU TOYKH OT BPEMEHH

2.14

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

2.15

KpuBonuHeliHoe 1BHKeHNE. PaBHOMEPHOE IBH)KEHUE MAaTEPUAIIBHOW TOUKH 110
OKPY’KHOCTU. YTIJIOBas CKOpPOCTb, JIMHEHHas CKopocTb. Ilepuon u yacrora.
LIeHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texumueckne yCTpOfICTBa: CIIMAOMETpP, ABHKXCHUC CHApAAO0B, LCIIHBIC U
PEMCHHBIC IICpCaAaAIn

2.1.7

[TpakTnueckue pabotbl. M3mepeHue MrHoBeHHOM ckopoctu. HccnenoBanue
COOTHOILLIEHUS MEXIy IMyTSIMH, NMPOWIEHHBIMU TEJIOM 3a IOCJIEI0BATEIIbHbBIE
PaBHBIE IPOMEKYTKH BPEMEHHU ITPH PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOMN
CKOPOCTBIO, paBHOH HyI0. M3ydueHne NBUKEHUS IIapuKa B BSI3KOW >KHUIKOCTH.




W3yueHue IBMKEHUS Tea, OpPOLICHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA
291 [Ipuniun ~ otHocutTenbHOcTH  ['amunes.  IlepBwii  3akoH  HbroToHa.
o NuepuunanbHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIun cynepno3uiuu Cuil
293 Bropoii 3akoH HproTOHA 111 MaTepHalbHOM TOYKM B MHEPLUAIBHON CUCTEME
o orcuéra (MCO). Tperuii 3akoH HproTOHA /11 MaTepUaIbHBIX TOYCK
294 3akoH BceMupHoro tarorenus. Cuna Tspkectu. [lepBas kocMuyeckas CKOPOCTb.
o Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJIBKEHUS U CHJIa TPEHHUS TTOKOS.
2.2.6 Koadduuunent tpenns. Cuna conpoTUBICHUS NPU ABUKEHUU TeJa B AKHUJIKOCTH
WIIN Ta3e
2.2.7 [ToctynarenpHoO€e 1 BpalaTtelabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tema
208 MoOMEHT CcHJIbl OTHOCUTENBHO OCH BpamieHus. Ilmedo cwibl. YcnoBus
o paBHOBecus TBEpAoro tena B UCO
299 TexHuueckue  ycTpoiCTBa:  MOAIIMITHUKM, JBMJKEHHE  HMCKYCCTBEHHBIX

CIIYTHHUKOB




[Ipaktuyeckue paborel. M3yueHwe JBWKEHUS Opycka IO HAKJIOHHOU
IUTOCKOCTH ITOJ] ICWCTBHEM HECKONBKHX cHil. MccnenoBanue 3aBUCMOCTH CHIT

2.2.10 VIPYTOCTH, BOSHUKAIOIINX B AePOPMUPYEMOI TIPYKUHE U PE3UHOBOM 00pa3siie,
OT BeJIMYMHBI uX Aedopmanuu. MccnenoBanue ycinoBuil paBHOBECHs TBEPIOTO
TeJa, UMEIOUIET0 OCh BpalllEHUs
2.3 3AKOHbI COXPAHEHUN A B MEXAHUKE
231 Hmnynbe MarepuanbHOM TOYKH, CHCTEMbl MaTepUalIbHBIX Touek. Mmmynbe
o CHUJIbl U U3MEHEHUE UMITYJIbCA TeJla
2.3.2 3akoH coxpaHeHus ummynbsca B ICO. PeakTuBHOE 1BUXKEHME
2.3.3 Pabora cuiibl
2.34 Mo1HOCTb CHJIBI
235 Kunetnueckass sHeprus MarepuajgbHOM TOUKH. Teopema O KHHETHUYECKOU
e SHEPrUu
236 [TorennuanbHas sHeprus. [loTeHuManbpHas sHEprus ynpyro aeGopMupoBaHHON
e npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIN3H MOBEPXHOCTH 3eMIIn
[ToreHmanbHBIE ¥ HETTOTEHIIMATBHBIE CHITBL. CBSI3b Pa0OTHI HEMOTEHITHATBHBIX
2.3.7 CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPruH CUCTEMbI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS




TexHudeckue yCTpPOWCTBA: IBUIYKEHUE PAKET, BOJOMET, KOIEp, NPYKUHHBIA

2.3.9
MUCTOJIET
[TpakTudeckne paboOThl. V3ydeHUe CBS3M CKOPOCTEH Tell MPU HEYNPyrom
2.3.10 ynape. HccnenoBanue cBs3uM PaOOThI CHIIBI C M3MEHEHHEM MEXaHHYECKOU
SHEPTUU Teja
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
3.1 OCHOBbBI MOJIEKVJIAPHO-KUHETUYECKOUM TEOPUN
OCHOBHBIC TIOJIOKEHHUS MOJICKYIISIPHO-KUHETUYECKOH Teopuu. BpoyHOBCKOE
3.1.1 neuxkenue. Juddysus. Xapakrep IBUKEHHS U B3aUMOJCUCTBUSA YaCTHIL
BEIIECTBA
31.2 Monenu cTpoeHHs ra30B, )KMJIKOCTEH U TBEPABIX TEJN M OOBSCHEHHE CBOMCTB
o BEIIIECTBA Ha OCHOBE ITHX MOJIeNeil
3.1.3 Macca monexyn. KomngectBo Beniectsa. [TocTosiHHast ABoraapo
314 TennoBoe paBHOBecue. Temmeparypa u e€ uszmepenue. lllkana Temmeparyp
o enbcus
315 Mopenp naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON
o TEOPUHU UJICATBHOIO Ta3a
316 AOcomioTHass TemmepaTypa Kak Mepa cpelHed KHHETHYEeCKOW HHEepruu

TEIIOBOI'O ABMXKEHMS vacTull raza. [llkama TCMIICPATypP KenpBuna




3.1.7

VpaBuenue Knaneitpona - Menneneesa. 3akon JlajibToHa

I'azoBBIc  3aKOHEI. I/I3onpoueccm B HJACAJIBHOM Ta3€ C IIOCTOAHHBIM

3.1.8
KOJIMYECTBOM BEIIECTBA: H30TEPMa, H30X0pa, n300apa
3.1.9 TexHuveckue ycTpoiicTBa: TepMOMETP, OapoMeTp
[TpakTuueckue pabotel. M3mepeHue Macchl BO3[yXa B KJIACCHOM KOMHAaTe.
3.1.10 HccnenoBanue 3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS Pa3peKEHHOrOo
rasa
3.2 OCHOBbI TEPMOJMHAMUWKN
321 TepmonnHamuueckass cucTteMa. BHYTpEHHsISI 3HEprus TEpPMOIMHAMMYECKOU
o CUCTEMBI U CTIOCOOBI €€ U3MEHEHUs
329 KonnuectBo Temnorsl u pabota. BHyTpeHHssT »Heprusi O0JHOATOMHOTO
o AAealbHOro rasa
Bunel  TemonepenauM:  TEIUIONPOBOAHOCTh,  KOHBEKIMS,  H3JIyYEHHE.
3.2.3 TermmoéMkocTe Tena. Y aenpHas TeINIOEMKOCTh BellecTBa. Pacyér konmndecTBa
TEIUIOTHI [IPH TEIIoNepeiade
324 IlepBbiii  3akOH  TepMoaMHAaMuKH.  [IlpumeHeHne  mepBOro  3aKoHa
o TEPMOJMHAMHUKH K u3ompolieccam. I padudeckas mHTeprperanus paboTsl ra3a
TeryoBble  MalIWHBIL. [IpuHIMOBI ~ JOEWCTBUSA ~ TEIUIOBBIX  MAlIWH.
3.25 [TpeoOpa3oBanusi PHEPTUU B TEIUIOBBIX MamMHax. Koagd¢uueHt monaezHoro

nevicteust (nanee - KITJI) rermosoit mammasl. [{ukn Kaprao u ero KI1JI




Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh MpoOIECCOB B IPHUPOJE.

3.2.6
TemioBbie ABUTATEIN. DKOJIOTUYECKUE TPOOIEMBI TEIUIOAHEPTETHKI
327 TexHuueckue YCTpOICTBa: JBUraTellb BHYTPEHHETO CropaHusi, OBITOBOM
o XOJIOAMIIBHUK, KOHIUITUOHED
3.2.8 [TpakTrueckue pabotel. i3MepeHne yaenbHON TEI0EMKOCTH

3.3

AT'PETATHBIE COCTOSAHUA BEILECTBA. ®A30BBIE IIEPEXO/IbI

Hap006pa3013aHI/Ie H KOHACHCal . I/IcnapeHHe U KMIICHME. Y JelIbHas TeIioTa

3.3.1
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUS
3.3.2 AOCOIOTHAS M OTHOCHUTENBbHAS BIAXXHOCTH BO3Iyxa. HacklmeHHbIi ap
333 Teépaoe teno. Kpucramnnueckue u amopdHble Tena. AHM30TPONMs CBOMCTB
o kpuctamioB. JXXKunkue kpuctamisl. COBpEMEHHBIE MaTePHAIIbI
3.34 [TnaBnenue u KpucTayuIM3anus. Y jenpHas TerioTa riasiaenus. Cyonumanus
3.35 VYpaBHeHHE TEMIOBOro OanaHca
TexHudyeckne yCTpOMCTBA: TUIPOMETP M IICUXPOMETP, KaJOpPUMETD,
3.3.6 TEXHOJIOTUM TIOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HaHOMATePHAaJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTuyeckue paboTel. M3mMepenne BIa)kHOCTH BO31yXa




4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA
41.1 DnexTpu3anus Tell. JNeKTpudeckuit 3apsia./lBa Buaa aIeKTpUYECKUX 3aps10B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akon Kynona
415 Onektpuueckoe mnojie. Hampspk€HHOCTH 3nekTpuueckoro nois. IIpuHuun
o cynepno3uuy. JIMHuM HanpsHKEHHOCTH IEKTPUYECKOTO OIS
4.1.6 Pabora cui anexrpocrarnyeckoro nosis. [lorenuuan. Pasnocts noteHnnanos
417 [IpoBOMTHUKHM W JAMINEKTPUKH B  TOCTOSTHHOM  JJICKTPUYECKOM  TIOJIE.
o JusnexTpuyeckas NpOHULAEMOCTb
418 OnexTpoéMkocTh. KoHmeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHIECHCATOPA.
o DOHeprus 3apsKEeHHOT0 KOH/IeHcaTopa
TexHUYECKHEe YCTPOWCTBA: DJIEKTPOCKOI, SJIEKTPOMETp, IIEKTPOCTATUUECKast
4.1.9 3alMTa, 3a3e€MJIEHHE 3JIEKTPONpPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP
4.1.10 [TpakTrueckue pabotsl. I3MepeHne 31eKTpoEMKOCTH KOHIEHCATOpa




4.2

IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

VcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O OJJICKTPHUYCCKOI'0 TOKaA. Hcrounukn

4.2.1 .
toka. Cuia toka. IlocTosHHBIH TOK
4.2.2 Hanpsixenue. 3akon Oma ijist yyactka 1enu
4.2.3 DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE COMPOTUBIICHUE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TTPOBOTHUKOB
4.2.5 Pabora anekrpuyeckoro Toka. 3akoH oy - Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anekTtpoaBkymas cuina (ganee - OJIC) M BHYTpEeHHEE CONPOTHUBIICHUE
4.2.7 UCTOYHUKA TOKa. 3akoH OMa JUIsi OTHOW (3aMKHYTOM) 3JEKTPHUECKON IenH.
Kopotkoe 3ambikanue
428 DNIeKTpOHHAs MIPOBOIMMOCTD TBEPBIX METAJIIOB. 3aBHCHMOCTD
o COTPOTUBIICHHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTD
4.2.9 DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
4210 [TomympoBOIHUKH. CoOcTBeHHas u MpUMecHas MPOBOJANMOCTh
o noJIynpoBoIHUKOB. CBocTBa p-1 epexoja. [lonynpoBoaHNKOBBIE TPUOOPHI
4.2.11

3JICKTpPI‘I€CKHI>i TOK B OJJICKTPOJIMTAX. 3JICI(TpOJII/ITI/I‘-ICCKa$I JAUCCOonanus.




DneKTpoau3

OJIeKTpUyYecKuid TOK B raszax. CaMOCTOSATENbHBIM M HECaMOCTOSTEIbHbBIN

4.2.12
paspsan. Pa3nuuHbie THIIBI cCaMOCTOSITEIBHOTO paspsina. Monuus. [Inasma
TexHUYECKHE YCTPOUCTBA: aMIIEpPMETp, BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA,
4.2.13 AJICKTPOHArpeBaTeIbHbIE  MPUOOPBI,  AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,

TEPMOMETP

COIIPOTHUBJICHUA, BaKYYMHBIﬁ auon, TCEpMUCTOPbBI H (I)OTOp C3HUCTOPHI,
HOJIynpOBOI[HI/IKOBHﬁ JHUO/J, raJiIbBaHUKa

[TpakTuueckue paboThl. M3ydeHHe CMEIIaHHOTO COEAMHEHHs] PE3UCTOPOB.
4.2.14 N3mepenne DJIC uCTOYHMKA TOKA M €ro BHYTPEHHETO COMPOTHUBIICHUS.
Habmroienue snekrponusa

ITpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBateiabHOM nporpammsl (11 kimace)

Koz y y
DOBEDIEMOTO HpOBepHeMBIC MNPEAMCETHBIC PE3YJIbTAaTbl OCBOCHUSA OCHOBHOU O6pa3OBaTeJ'II)HOI/I IIporpamMmaI
POBEp cpeaHero o01iero o0pa3oBaHus
pesyibrara

JIeMOHCTpUpOBAaTh Ha MpHUMEpax polb M MecTo (U3MKH B (POPMHPOBAHUU COBPEMEHHOM
111 Hay4YHOW KapTHUHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKH W TEXHOJOTWMH, B MPAKTUYECKON
NesITeTbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUpPa




11.2

YYuTBIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3NYCCKUX  MOJENeH: TOYCUHBIH
ANEKTPUYCCKUIN 3apsjl, sJepHAas MOJEIb aroMma, HYKJIOHHAas MOJEIb aTOMHOrO sapa Ipu
penreHnn (GU3NYECKUX 3a1a4

11.3

PacniosnaBath Qusnueckue sBieHHs (TPOLECCh) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH ¥ KBAHTOBOU (PU3UKHU: IJCKTPUUECKAsI TPOBOJUMOCTD, TETNIOBOE, CBETOBOE,
XUMHAYECKOE, MarHMTHOE JCWCTBUS TOKA, B3aMMOJICWCTBHE MArHHUTOB, AJIEKTPOMArHUTHAsI
WHIYKIHS, JICHCTBHE MArHUTHOTO TIOJS HAa TPOBOJHHUK C TOKOM U JIBIDKYIIUHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJEOAHWS M  BOJIHBL, NPSIMOJIMHEHHOE pACIpPOCTPAaHEHUE CBETa,
OTpakeHHe, TpelioMmiieHne, uaTepdepeniys, mudpakus ¥ NOJISpHU3aIUsS CBETa, JUCIICPCHS
cBera, (orosnekrpuueckuii 3pdekr (pororddexT), cBeTOBOE MaBlICHHE, BO3HUKHOBEHHUE
JUHENYaTOro CIIeKTpa aToMa BOJIOPO/Ia, ECTCCTBCHHASI K UCKYCCTBCHHAS PAMOAKTHBHOCTh

114

OnuceiBaTh M3y4EHHbIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYIO TPOBOJAUMOCTD PA3IMUHBIX CPEJl) U JIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3ysl (PU3UYECKUE BEIMYMHBL: JJICKTPUUECKUI 3apsijl, CWiIa TOKa, JIIEKTPHUYECKOE
HaIpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh [TOTEHIIMAJIOB,

OJC, pabora TOKa, HWHIYKIMUS MAarHUTHOTO ToOJsA, cwia Awmmepa, cuia Jlopenna,
WHJYKTUBHOCTh KaTYIIKU, SHEPTUs 3JIEKTPUUECKOT0 U MArHUTHOTO TMOJIEH, MEPUOJ U YacToTa
KoJieOaHuW B KoJieOaTeIbHOM KOHTYpE, 3aps]l M CHJa TOKa B MPOIECCe TapMOHMYECKHX
ANEKTPOMArHUTHBIX KoyeOaHMi, (OKycHOe paccTOSHUE M ONTHYeCKas cuja JIWH3bI; TpU
OIMMMCAHUHN IIPABUJIBHO TPAaKTOBATH (1)H31/I‘~IGCKI/II\/JI CMBICJI HCIIOJB3YCMBIX BCIWYHWH, HX
0003HAYEHHUS] W EIUHUIIBI, YyKa3blBaThb (OPMYIbBI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BCJIIMYHHY C APYTYMMH BCIUYNHAMHA

115

OnuceiBaTh U3y4ye€HHbIE KBAHTOBBIE SIBJIIEHUS M TPOIECCHI, UCIONB3YS (PU3NYECKUE BEIUUNHBI:
CKOPOCTb DJIEKTPOMAarHUTHBIX BOJIH, JJIWHA BOJHBI M 4YacTOTa CBETA, DHEPIUsS U HUMIIYJIbC
¢doToHa, mepuoJ Mojypacnaja, dHEpPrus CBA3M aTOMHBIX sjiep; MPU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICI HCIOJb3YyEeMbIX BEIUYMH, UX OOO03HAUYEHUS M EAMHUIIBI
yKa3blBaTh (OPMYJIBL, CBSI3BIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIMYUHY C JPYTHUMHU




BCJINMYNHaAMH, BbIYUCIATH 3HAYCHUC (1)I/I3I/I‘ICCKOI>'I BCJIMYHHBI

11.6

AHanmm3upoBaTh (QHU3MYECKUE MPOIECCHl W SIBJICHUS, WCHONB3ysd (U3NYECKHE 3aKOHBI H
OpuHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIHHOIO W MApaUICTBHOTO COCAMHCHUS
MPOBOJIHUKOB, 3akoH Jxoyns - JleHma, 3aKkOH SJIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPaHEHUsSI CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHME OuHIITEHHAa i1 (orodddekra, 3aKOH COXpPAHECHUS DSHEPrUH, 3aKOH
COXpaHEHHS HMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUs
MaccOBOT'0 YHCJa, MOCTydaThl bopa, 3aKOH paJlMOaKTHBHOTO paclaja; MpH 3TOM pPa3iinvaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE M YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH

11.7

OmnpenensaTs HanpaBiIeHUE BEKTOPAa MHIYKIIMU MarHUTHOT'O I0JIs IPOBOJHUKA C TOKOM, CHUJIbI
Amnepa u cuisl JlopeHna

11.8

CTpOI/ITB H OIINChIBATh I/1306pa)KeHI/Ie, CO31aBacMOC€ IMJIIOCKHUM 3CPKAJIOM, TOHKOM JIMH301

11.9

BrimmonaaTs OKCIICPUMCHTBI 110 HCCICAOBAHUIO (1)I/ISI/I‘~IGCKI/IX SIBJIEHUA U mnmponeccoB ¢
MCIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX M3MEpEHUl; mpu 3ToM (GOpMyIHUpOBaTh MpodIemMy
(3amavyy) W TUIMOTE3y Y4eOHOTO HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pynOBaHUsl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

Ocy1iecTBIATh NpsAIMbIE U KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEJTUYUH; IIPU 3TOM BBIOHMPATh
ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCII0JIBb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEMN
U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCIOJB30BAHUEM IMPSAMBIX HM3MEpPEHUH;
IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJYYECHHON 3aBUCUMOCTH
¢bu3nuecKux BEJIWYUH B BUAe Ta0nul U rpaduKoB, JenaTh BBIBOABI IO pe3yJbTaTam
UCCIIEIOBaHM




11.12

CobmoiaTh ipaBmiia 0€30MacHOTO TPy/a MpU MPOBEICHUN UCCIICIOBAaHUI B paMKaxX Y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-UCCIIeIOBATEIbCKON M MPOSKTHOW JEATEIIFHOCTH C UCIIOIh30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBAHUS

11.13

Pemarp pacuérHble 3a1auu C SIBHO 3a/laHHOM (PM3UYECKO MOJAEINBI0, UCHObB3YS (U3NUECKUe
3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAM3a YCJIOBHSI 33Jla4d BhIOUpaTh (DPU3MUECKYIO MOJICIb,
BBIICTISIT (PU3UYECKUE BEIIMYMHBI U (POPMYJIbl, HEOOXOAUMbIE AJisi €€ pelleHUs, IPOBOJUTH
pacuéThl U OIICHUBATH PEATLHOCTH MOTYYCHHOTO 3HAYCHHS (PU3UICCKON BEITMUUHBI

11.14

Pemrate kadecTBEHHEIC 3ala4i: BBICTpaWBATh JIOTUYCCKHM HCEIIPOTHBOPCUYMBYIO MLCIIOYKY
paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTHU U (1)1/1314%01(1/16 SABJICHUA

11.15

Hcnonw3oBarh npu pemieHuu y4eOHBIX 3a7a4 COBpEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTUU
JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMH W MpeACTaBIeHHs Y4eOHOM M HaydHO-
NoNyJsApHOM ~ MHGOPMALIMK, TIOJIYYCHHOM W3  PaA3JIMYHBIX HCTOYHUKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTy4aeMylo HH(POPMAIUIO

11.16

00BICHITH IMPUHIUITBI I[CflCTBI/IfI MalllvH, HpI/I60p0B N TCXHUYCCKUX yCTpOﬁCTB; pasinyaTtb
YCIIOBHUS UX 0€30I1aCHOTO UCITOJIL30BaHUS B HOBCCI[HGBHOI\/'I KHU3HU

11.17

[IpuBoaUTH TpUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX Y4YEHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTHUYECKHUE 3HAHUS MO (U3MKE B MOBCETHEBHOM >KHU3HU Il 00ECTIeUSHUS
Oe3omacHOCTH TpH oOOpalleHud ¢ NpubopaMu M TEXHUYECKUMHU YCTpOIlCTBaMH, st
COXpaHEHMs 3/I0pOBbSI M COOJIOJCHUS HOPM 3KOJOTMUYECKOIO IMOBEIEHHsS B OKpYKaroliein
cpene

11.19

PabGoTaTe B rpymme ¢ BBIOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJEH, TUIAHHUPOBATH PaboTy
TPYNNbI, PAMOHAIBHO pACIpeNensaTh OOS3aHHOCTH U IUIAHUPOBATh JIEATEIHLHOCTH B
HECTaHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLEHUBATh BKJIAJ KaXKJAOT0 U3 YYACTHUKOB IPYMIIBI B




pelieHne paccMaTpruBaeMo MpoodIIeMbl

[IpoBepsiembie aeMeHThI coaepskanus (11 kmacc)

Kon Kon
A, MIPOBEPSEMOTr0 [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
pasit SJIEMEHTA
4 SJIEKTPOAUHAMUKA
4.3 MAT'HUTHOE ITIOJIE. 9JIEKTPOMATI'HUTHAA UHAYKIWA
43.1 ITocTossHHBIE MaruuThHl. B3aumMoaelcTBHE MOCTOSHHBIX MAarHUTOB
MaruutHoe noje. Bektop MarHUTHOM MHAYKUMU. [IpuHIMI Cynmeprno3uuuu.
4.3.2 Jlunun marHuTHOM MHAYKUMHM. KapTMHA NWMHUNA MAarHUTHOM MHAYKLHMH TOJIA
MMOCTOSTHHBIX MarHUTOB
MaruutHOoe MoJie MPOBOJHHUKA C TOKOM. KapTWHa JMHUN TONS JUIMHHOTO
4.3.3 MPSMOr0 IMPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO MPOBOJHHUKA, KATYLIKH C
TokoM. OnbIT Dpcrena. B3anmoaeiicTBre mMpoBOJHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAyNb U HallpaBJIEHNE
435 Cwuia Jlopenma, e€ MoyJib ¥ HampaByieHHe. [[BrkeHHe 3apsHKEHHOM YacTHIIBI B

OIHOPOJHOM MAroMTHOM IIOJIC. PabGora cunbl HopeHua




4.3.6

SIBiieHUE DIEKTPOMATHUTHON UHIYKLIIUHA

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH

4.3.8 OJIC uHaykiuu. 3aKOH 3JEKTPOMarHuTHON HAyKIu Papaaes

439 Buxpesoe snekrpuueckoe nose. C MHAYKIIMU B POBOJAHUKE, IBIKYIIEMCS
e MOCTYMNaTeNbHO B OJHOPOJHOM MarHUTHOM TOJIE

4.3.10 [IpaBumno Jlenna

4311 NunyktuBHOCTD. SBNeHue camounaykuun. IJIC caMOMHAYKIIMU

4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM

4.3.13 DIIeKTPOMarHuTHOE TOJIe

4314 TexHHYECKHE  yCTPOWCTBA:  TOCTOSHHBIE  MArHWTHI,  3JEKTPOMATrHHTEHI,
h ANIEKTPOIBUTATENb, YCKOPUTENN DJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TTeYb

[TpakTudeckre paboThl. V3ydeHWE MArHUTHOTO TIOJNS KATYIIKA C TOKOM.
4.3.15 HccnenoBanue [eWCTBUS TOCTOSHHOIO MarHuTa Ha paMKy C  TOKOM.

Uccnenoanue sBIeHUS SJIEKTPOMATHUTHON UHIYKIIMHA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA




Konebarenbnas cucrema. CBoOo1HBIC KOsIeOaHus. ['apMoHnUecKe KojaeOaHms.

5.1.1 .
ITepuon, yactoTa, amMmmIuTyAa U ¢asza KojaeOaHUi
512 IIpyxuHHBII MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
513 VYpaBHeHue rapMoHHYeckux KosieOanuil. KuHemaTuueckoe W JTHHAMHYECKOE
o OINKCaHKUE KOIeOaTeabHOI 0 IBUKEHUS
[IpeBpameHre >HEPruu MpU TapMOHHUYECKUX KoJeOaHMsIX. CBS3b aMIUIUTYIbI
5.14 KoJe0aHUN MCXOMHOM BETUYMHBI C aMIUIMTYAaMH KojeOaHUW €€ CKOPOCTH H
YCKOPEHUS
KonebarenbHblif koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KoJieOaHUS B
5.15 UICTHHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHUS MEXKIYy MEXaHWYECKHUMHU W
3JIEKTPOMAarHUTHBIMU KosebanusaMu. @opmysa TomcoHa
5.1.6 3aKOH COXpaHEHUs YHEPTUH B UJICAIbHOM KOJIe0aTeIbHOM KOHTYpe
517 BeiHy)X1eHHbIE MexaHWdeckue KosiebaHus. Pe3onanc. Pe3onaHcHas kpuBas.
o BbIHYXI€HHBIE 3IEKTPOMarHUTHbIE KOJIeOaHusI.
518 [Tepemennsblil Tok. CHHYCOUAANBHBIN TEPEMEHHBIN TOK.
51.9 MoOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAYEHUE CUITBI
o TOKA U HaIIPSKEHUS
Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpedsIEHUE BIEKTPUUECKOM
5.1.10 HHEPIrUu. DKOJIOTMYECKUE PUCKH MPH MPOU3BOJCTBE MEKTPUUECKON SHEPTHH.

KynbTypa ncnonb30BaHus JIEKTPOIHEPTUH B TOBCETHEBHOW KU3HU




Texuuueckue ycrpoiicTBa: celicMorpad, SJIEKTPHUUECKUI 3BOHOK, JMHHUU

5.1.11
3JIeKTponepeaay
[Ipaktuyeckue pabotel. McciaemoBaHue 3aBHCHMOCTH —MEPUOJA  MAJIbIX
5112 KosieOaHU Ipy3a Ha HUTH OT JUIMHBI HUTU M Macchl rpysa. MccienoBanue
o IIEPEMEHHOI0 TOKA B LU M3 MOCIEA0BATEIbHO COCAMHEHHBIX KOHAECHCATOPA,
KaTyLIKU U pe3nucTopa
5.2 MEXAHNWYECKHUE N S3JIEKTPOMATI'HUTHBIE BOJIHbI
501 MexaHnnueckue BOJHBI, YycloBusi pacnpoctpanenus. Ilepmoa. Ckopoctb
o pacrpocTpaHeHUs U JJIMHA BOJIHBL. [lonepednblie U Mpo10JbHbIE BOIHbI
522 Wuatepdepentms u audpaxius MEXaHHIECKUX BOJTH
523 3Byk. CxopocTb 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
DJEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS M3JIyYEHHs 3JIEKTPOMArHUTHBIX BOJIH.
524 B3auMHas opueHTanus BeKTOpoB E, B M B 3IE€KTpOMarHMTHOW BOJIHE B
BaKyyMe
505 CBoIiCTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHUE, IPEIOMIICHHUE, TIOJISIPU3aIlis,
o mudpakuus, uaTepdeperius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH
526 [Ikana 3MeKTpOMarHUTHBIX BOJH. IIpuMeHeHHe >7eKTPOMAarHUTHBIX BOJH B
o TEXHHUKE U OBITY
597 [TpuHIMMIBL PagUOCBA3M U TeleBUAeHus. Pannonokanus. DJIEKTPOMarHUTHOE

3arpsA3HEHUE OKPYKAOLIEH CPe/Ibl




TexHUuecKne YCTpPOWCTBA: MY3bIKAJIbHBIE HWHCTPYMEHTHI, YJIbTPa3ByKOBas

5.2.8 JMAarHOCTUKAa B TEXHUKE M MEIUIMHE, pajap, paguonpuéMHHK, TEIEBHU30D,
aHTeHHa, tenedon, CBU-neun
5.3 OIITUKA
5.3.1 [IpsamonnHetHOE pacipoCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyd cBeTa
539 Otpakenue cBera. 3aKOHBI OTpakeHHUs: cBeta. llocTpoeHne nM300pakeHUi B
e IIJIOCKOM 3epKajie
533 [Tpenomienue cBeTa. 3aKOHBI MPEIOMIICHHUSI CBETa. AOCONIOTHBIN TOKa3aTelb
e MIPEITOMIICHUS
534 [TonmHoe BHyTpeHHee oTpakeHue. IIpenenbHbId yroja MOJHOTO BHYTPEHHETO
o OTpaXKeHUS
5.35 JHucnepcus ceera. CloxxHbIi coctaB Oenoro csera. L{er
Cobupatoiue 1 paccerBaronye JUH3bl. ToHKas JuH3a. POKYCHOE pacCTOsTHUE
536 U ONITHYECKasi CUila TOHKOHM uH3bI. [TocTpoenue n3o0paxeHuii B cOOMpParOLINX
e U pacceuBarIInX JUH3aX. PopMysla TOHKON JMH3BI. YBEIMYECHHE, JaBAEMOE
JIMH30U
5.3.7 [Tpenensl IPUMEHUMOCTH T€OMETPHUECKON ONITUKU
Wntepdepennus cBera. KorepeHTHble HCTOYHHMKHU. YCIOBHUS HaOIIOJCHUS
5.3.8 MakCUMYMOB M MHUHUMYMOB B HHTEpP()EpPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)aSHI)IX KOI¢pCHTHBIX UCTOYHUKOB




Judpakuus ceeta. Judpakunonnas pemerka. Y cioBue HaOMIOACHUS TTIaBHBIX

5.3.9 MaKCHMYMOB IIPH NaJCHHH MOHOXPOMATHYECKOrO CBeTa Ha JU(PPAKIIHOHHYIO
pelmeTKy
5.3.10 [Tomstpusarus cBera

TexHudeckue ycTpoilcTBa: oOukM, Jyna, (ortoannapaT, NPOEKLMOHHBIN
5.3.11 amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, IU(PPaKIMOHHAS
pewérka, HoasIpouL

[Tpaktuyeckue padbotsl. M3Mepenue nokasareis npesnomiienus. Mcecnenosanue

5.3.12 . .
CBOMWCTB M300paxkeHUH B InH3ax. HaOnronenue qucnepcun ceera

3JIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. [locTymaTtel Teopuu
6.1 OTHOCUTEJIBHOCTH: WHBApPUAHTHOCTb MOAYJS CKOPOCTHM CBETa B BaKyyMe,
MPUHITAIT OTHOCUTEITLHOCTH DUHINITEHHA

6.2 OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeAJICHHEe BPEMEHU M COKpalleHHE
' JUTUHBI

6.3 DOHeprust 1 UMITYJIbC CBOOOHOM YaCTHIIBI

6.4 CBsI3b MacChl C SHEpruel U UMIYIbCOM CBOOOAHON yacTUIBl. DHEPrus MOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAA ®U3MKA




7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®dotonbl. Dopmyna [Inanka cBs3u 3HEpruu (POTOHA C €r0 YACTOTON. DHEPIrus U
o UMITYJIbC (POTOHA
712 OtkpeiTre U uccienaoBanue ¢orodpdexra. Onbitel A.I'. CtoneroBa. 3aKOHBI
o dboTtoaddekra
7.1.3 Ypasaenue DitHmreiHa s porodddexra. "KpacHas rpanuma” ¢pororddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIebeneBa
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 TexHuueckue ycrpoicTBa: (poTodnemeHTt, (HOTOIATUMK, COJHEYHas Oarapes,
o CBETOJINO]
7.2 CTPOEHUE ATOMA
791 Mopens atoma Tomcona. OmnbiTel Pezepdopaa mo uccieqoBaHUIO CTPOEHUS
o atoma. [lmanerapnas Moaens aToMa
[Toctrynatel bopa. U3nyuenue u nornomnienne GOTOHOB MPH MEPEXO/E aToMa C
7.2.2 OJIHOTO YPOBHS OHHEpruu Ha Apyroil. Bunel cnektpoB. CoekTp ypoBHE
SHEpPruM aTomMa BoJ0po/ia
723 BonHoBele cBoiictBa yactun. Bomnsl ne bpoiinsa. KopryckynspHO-BOIHOBOMN

nyanusMm. Judpaxius 371eKTpOHOB Ha KpHCTalIax




CroHTaHHOE M BBIHYKIEHHOE HU3Iy4€HHE. YCTPONCTBO M NIPUHLUI pabOThI

724
na3epa
795 TexHuuyecKkue YCTpPOMCTBA: CHEKTPAJIbHBIM aHalIU3 (CIEKTPOCKOI), Jiasep,
o KBAHTOBBIM KOMIIBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabmmroaeHne TMHEHYATOro CrieKTpa
7.3 ATOMHOE A4/1PO
7.3.1 MeTopl HAOMIOACHUS U PETUCTPAIIUHU JIEMEHTAPHBIX YaCTHIT
OtkpriTe paanoakTuBHOCTH. OnbITEl Pezepdopaa mo omnpeneneHuo cocraBa
7.3.2 panmoakTuBHOTO u3NmydeHus. CBoiicTBa anbga-, Oera-, ramMMa-m3Iy4eHUS.
BrnusiHue paanoakTHBHOCTH HA KUBBIE OpPTraHU3MBI
733 OtkpeiTHe MpoTOHa M HeWTpoHa. HykinoHnHas mozens snpa IeiizenOepra -
e WBanenko. 3apsan sapa. MaccoBoe uncio siipa. M3otonsl
734 Anbda-pacnaa. OIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnal.l amma-usnydyeHue.
o 3aKOH paii0aKTUBHOTO pacmajia
7.3.5 DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHbie cuibl. JledekT Macchl sapa
7.3.6 Snepusbie peakuuu. [lenenue u cUHTE3 AP
737 SAnepusiii peaktop. Tepmosaepubiii cunrtes. [IpoOneMbl U TEPCTIEKTHBBI

;mepHoﬁ 9HCPICTUKMU. OKOJIOTUYECKHE aCIICKThI HZ[CpHOﬁ OHCEPICTUKHU




7.3.8

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckue ycTpoHcTBa: JAO3UMETp, Kamepa BuibcoHa, siepHBIM peakTop,

7.3.9
aTomMHasi bom0a
7310 [IpakTnueckue pabotTel. HMcciaemoBaHue TPEeKOB YacTUl] (MO TOTOBBIM
e ¢dororpadusam)
DJIEMEHTHI ACTPOOU3UNKU
8.1 Bun 3Bépnoro Heba. Co3Besnus, spkue 3BE3NBI, MIIAHETHI, UX BHIUMOE
' JIBW)KCHUEC
8.2 Conneuynas cuctema. [lmaneTsl 3emMHON rpynnbl. [l7aHETHI-TUTAHTBI U UX
' CIyTHUKH, KapJIMKOBBIC TUTaHeThI. Mastbie Tera COTHEYHON CHCTEMBI
8.3 Comnnre, potochepa u atmochepa. CorHeUHAST AKTHUBHOCTD
8.4 Hcrounuk sHeprun CosHIA U 3BE3]
3BE37BI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca, CBETHMOCThb, pPaJHYC,
8.5 TeMIeparypa, WX B3auMOCBS3b. Jluarpamma '"CHEKTpalbHBIM Kiacc -
' CBETUMOCTS'". 3BE3AEI TNIABHOM ITIOCIIENOBATEILHOCTH. 3aBUCHUMOCTL "Macca -
CBETUMOCTB'" JIJIs1 3BE3]1 TJIABHOM MOCIEeI0BATEILHOCTH
8.6 Buytpennee ctpoenue 38E31.COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUN

u 3BoJrrorny ColtHIA U 3BE€371. DTAaIlbl )KU3HU 3BE3]T




Mneunslii Ilyte - nama [anaktuka. CnupanbHas cTpykTypa [anakTukwy,
8.7 pacnpenenenue 3BE31, raza u nbuid. llonokenme u aBmwxenue ConHuoa B
["anakTuke. [Tnockas u chepudeckas noacucreMsl [ anakTuku

8.8 Tunsl ranaktuk. Paguoranaktuku v kBazapbl. UEpHbIE IBIPHI B siIpaxX rajlakTHK

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa060ia. PazOeranue rajgakTuk.
8.9 Bospact u paguyc Bcenennoit, Teopust bonbmoro B3peiBa. Mojens "ropsiueit
Bcenennoit". PenukroBoe usinyueHue

Macmrabnas  crpyktypa Bcenennoit. Meraranaktuka.  Hepeménubie

8.10
po06JIeMbl ACTPOHOMUH

Jly1st ipoBeieHUST €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o ¢usuke (gayee - EI'D nmo ¢usuke) ucnonb3yercs nepedeHs (Koaudukarop)
NpOBEPsEMBIX TpeOOBaHMUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI CPEIHETro O0Iero o0pa3oBaHMs M SJIEMEHTOB

COJIEpIKaHUs.
[IpoBepsiembie Ha EI'D no gusuke TpeGoBaHUs K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPETHEr0 OOLIETo
o0Opa3oBaHUs
Kon .
IPOBEDSEMOLO [IpoBepsiembie TpeOOBaHUS K MMPEIMETHBIM pe3yabTaTaM OCBOCHHUSI OCHOBHOM
POBEP 00pa30oBaTeNbHONW MPOrpaMMBbl CpeTHET0 001Iero 0Opa3zoBaHus
TpeOOBaHU
1 ChopMupoBaHHOCTH YMEHMI pacrio3HaBaTh (pU3NUYECKUE SBICHUS (TPOLIECCHI) U OOBSICHSITH UX
Ha OCHOBC U3Y4YCHHBIX 3aKOHOB
2 Bnanenne ~ ocHoBomojararomMMu  (U3MUECKUMH — TOHATHSAMH M BEJIWYHHAMH,
XapaKTepU3YIOIINMH (PU3NUECKHE MTPOLIECCHI




CdopMUpOBaHHOCTh YMEHUW MPUMEHSITH 3aKOHBI KIIACCUYECKOW MEXaHUKH, MOJICKYJISPHOMN
Gu3MKM U TEPMOAMHAMUKH, OJJIEKTPOJAMHAMUKH, KBAHTOBOM (M3MKM AN aHamu3a u
OOBSICHEHUS SIBJICHUA MUKPOMHpPA, MAaKpOMHUpPA U MEraMupa, pa3jinyaTh yCJIOBUS (TPaHMIIBL,
o0nacTv) MNPUMEHUMOCTH  (U3WYECKUX  3aKOHOB, IOHUMAaTh BCEOOHIMM  XapakTep
(GyHIaMEHTAILHBIX 3aKOHOB ¥ OTPAaHUYCHHOCTH HCIOJB30BAaHUS YaCTHBIX 3aKOHOB;
aQHAIM3UPOBATh (PU3MUYECKHE IMIPOLIECCHl, HCIIOJIb3YsSd OCHOBHBIC IOJIOXKEHHUS, 3aKOHBI U
3aKOHOMEPHOCTHU

CdopMUpoOBaHHOCTH YMEHUS pPa3N4aTh YCIOBUS MPUMEHUMOCTH MoJenei GU3NYECKUX Tell U
MIPOLIECCOB (SIBJICHUIA)

ChopMupoBaHHOCTH YMEHHS pellIaTh PacUETHBIC 3aa4Yl C SIBHO 33JJaHHOI M HESBHO 33/1aHHON
dbuznyeckoil MoJeNbI0: Ha OCHOBaHMM aHalIM3a YCJIOBUS BBIOMpaTh (U3MUYECKHUE MOJEIH,
OTBEYaoIIMe TPEOOBAHUSAM 331a4H, TPUMEHATH (POPMYIIBI, 3aKOHBHI,

3aKOHOMEPHOCTH U TOCTYJAaThl (PU3UYECKUX TEOPHUM MpPU HCIOJIH30BAHHUH MATEMATHUECKUX
METO/IOB PpEIIEeHUs] 3aJay, MPOBOJUTH pacy€éThl HA OCHOBAaHUU HMEIONIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3YyJIbTaThl M KOPPEKTUPOBATh METO/ABl PEHICHUS C YUYETOM MOJYYEHHBIX
pe3yNbTaToB

PemaTts kauecTBeHHBIE 3a7aud, TpeOyIOUIME NPUMEHEHMs 3HAHUM M3 pa3HBIX pa3JeNioB
MIKOJBHOTO Kypca (u3MKM, a TakkKe MHTerpaluyd 3HAaHUH W3 JAPYrHX IpeIMEeTOB
€CTECTBEHHOHAY4YHOI'0 IIMKJIA: BBICTPAUBATh JJOTHYECKYIO LIENOYKY PACCYKIECHUN C ONIOPOM Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUYECKUE SIBICHUS

Bna):[eHHe OCHOBHBIMH METOJAMH HAYYHOTI'O ITO3HAHHA, UCIIOJIB3YEMbBIMU B CbI/ISI/IKeI MMPOBOAUTH
NpsAMbIC U KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH, BLI6I/Ipa$I ONTUMAJILHBIA CIIOCO0
HU3MCPCHUA W HUCIIOJIB3YSA MU3BCCTHBIC METO/bI OLICHKHU HOl”peH_IHOCTef/'I I/ISMepeHHI;'I, IMPOBOANTH
HUCCICIOBAaHUC 3aBHCUMOCTEM (bI/ISI/ILIeCKI/IX BCJIMYUH C UCITOJIB30BAHUCM IIPSAMBIX

U3MEpEeHU, OOBACHATH MOJIyYEHHBIE PE3YJIbTAThl, UCIONB3YS (U3HUECKHUE TEOPUH, 3aKOHBI U




MOHSTHS, W JIeJaTh BBIBOJBI; COONIIO/ATh TpaBuiia 0E30MacHOro TpyAa IMpH MPOBEICHUU
UCCIIC/IOBAaHWI B  paMKax y4eOHOro DJKCIEpUMEHTa U  y4eOHO-HCCIICI0BATEILCKOM
JESTEIIbHOCTH C HCIIOJIb30BaHUEM ITU(POBBIX M3MEPUTENBHBIX YCTPONCTB M JTAOOPATOPHOTO
00opyIoBaHUs

CdopMupoBaHHOCTh YMEHHMI aHaJIM3UpOBaTh M OLEHUBATh TIOCJIEACTBUA OBITOBOW U
NPOM3BOJICTBEHHOMN JIEATENPHOCTH YEJIOBEKAa, CBS3aHHON € (DM3MYECKHMMH MpPOIECCaMH, C
MO3ULIUN 3KOJIOTUYECKOU 0e301MacHOCTH; MIpEeACTABICHUI 0 palroHaIbHOM
[IPUPO/IONOIB30BAaHUH, A TAK)KE PA3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHUM HAYKU M TEXHOJIOTHH
JUTSI TAbHEHIIEero pa3BUTHS YEI0BEYECKOro 00IIecTBa

Onagenne pa3mU4HBIMUA crioco0amu paboTel ¢ WHpopManueld (HU3UIECKOTO COIEP)KAHHS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX MH()OPMAIIMOHHBIX  TEXHOJIOTHH; pPa3BUTHE YMEHUH
KPUTHYECKOTO aHAJIM3a U OLIEHKH JTOCTOBEPHOCTH MOJTy4aeMoil HH(pOopMauu

10

CdopMUpoBaHHOCTh YMEHUN NPUMEHSATH OCHOBOIIOJIATAIOIIME ACTPOHOMHUYECKHE MOHATHUSA,
T€0pI/II/I 1 3aKOHBI JIsI aHaAJIn3a " 06"I)$ICH€HI/I$I (1)I/I3I/I'~I€CKI/IX npoueccma, HpOI/ICXOIU[HII/IX Ha
3BE371aX, B 3BE3NIHBIX CHCTEMax, B MEXTalaKTHYeCKOW cpefe; OBUKEHUS HEOeCHBIX Ted,
DBOJIIOINH 3BE31T 1 BecenenHon

[Iepeuens aeMeHTOB coaepxkaHusl, mpoBepsieMbix Ha EI'D no dusnke

Kon
paznena/

TEMBI

2JICMCHTAa

Kon o
[TIpoBepsieMblil AIEMEHT COJEPHKAHUS

MEXAHHUKA




KMHEMATHKA

Mexanndeckoe JBHKCHUC. OTHOCHUTENHLHOCTh MEXaHHYECKOT'O JABHKCHUA. Cucrema

111 N
orcuéra

MarepuanbHas TOUKa.

E€ pannyc-Bekrop:

TpacKTOpHA

r(t)=x(v), e(t), z(1))
112
TpaeKTOpHs,

)
epeMeIIeHueE: ){ ’

Ar=r(ty)-r(ty)=r—n =
= (Ax,Ay,Az),

MyTh.

CrnoxxeHue nepeMeneHuin:

Af_”i ZAFZ +AFO

1.1.3 CkopocTb MaTepUaIbHOU TOUKHU:




. o
U—A— =r'=(0,,0,,0,)
’Al—)O
k)
Ax ,
UxZA—t =x, v :y ! L _Z,
At—0 ,aHajgormyuo Y !, Yz 4,

L U;=U,+V
Crnoxenue ckopocrei: |~ -2 70

Brruucnenue NnepeMecHud MU IIyTu MaTepHaHLHOﬁ TOYKHU IIpHU HpﬂMOJ’IHHCﬁHOM

JABMXXCHHUH BAOJIb OCHU X 110 Fpa(l)I/IKy 3aBUCHUMOCTH Vi (t)

__AD i
a=— =0 =(a,,a.,a, :
At £ R
Y ckopeHue MatepuanbHOM TOUKHU: 1At-0 ,
1.14
Av '
X
a, = :(U ) ! ’
% X/t -
At a,—(o,) a_:(o_)
Ar—0 AHAJIOTMYHO ° g e -
1.15 PaBHOMEpHOE IPAMOIIMHEWHOE IBUKEHHUE:

X(t) =X tugxt

L, (t) =V, =const




PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:
1.1.6

2
a.t
X(t) =X +U0xt +—“‘2

V,(t)=vq, +a.t

a, =const

X

2 2 .
V7, — Vi =2a, (X =X )

S:U1+U2 o

[Ipy nBMXkEHUU B OTHOM HAIIPABICHUU NIYTh 2

1.1.7 CBobOoaHoe nageHue. Y cKopeHrne CBOOOHOTO MaIeHusI.




JIBrokenue Tena, oporieHHoro noj yriom & x ropusonry:

_ A
X(t)=Xq +Vg,t =Xo +Vg cosa-t I~
g 12 ;2 v 4{ \
. \
¥(t)=yp +U0‘,t+"T:y0 +0, sina't—gT 1 \
x L () Xy X

L ,(1)=Vg, =Lgcosa

L, (t)=Vg, +g,t=Vsina— gt

gx=0
gy =—g=const

KpuBonuneiiHoe nBuxeHne. [[BHokeHne MaTeprualibHOM TOUYKHU MO OKPYKHOCTH.

YrnoBas u TUHEHHas CKOPOCTb TOYKHU: L=0R . HpI/I PaBHOMCPHOM JABUKCHHUU TOYKU

1.1.8
2n
O=—=27V
110 OKPYKHOCTH
2
v
Qe =5 = ®’R

LlenTpOoCTpEMUTENBLHOE YCKOPEHUE TOYKH: R . TlonmHoe yckopeHnue

MaTepHaIbHON TOYKH
1.1.9 Teépnoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBMKEHUE TBEPAOTO Tea




1.2

JIMHAMUJKA
121 Nuepumansubie  cucrembl  orcuéra. IlepBeiit  3axkon  Hptorona. [lpuniun
o oTHOcUTenbHOCTH [ amuies
m
1.2.2 pP=7
Macca rena. [InotHocts BemecrTna:
F e = Bl 3
123 Cuna. TIpHHIMTI CyTepHo3nIuy cyyy; ~ PaHoneiiers =51 752
124 Bropoii 3akon HbroToHa: 11 MaTepuanbsHoil Touxu B8 UICO £ = ma Ap=dAt npu
F = const
Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOYEK: T
125 P £,
Flg ==Fpj
3aKOH BCEMHUPHOTO TATOTCHUS: CHJIBI MPUTSHKEHUS MEXAY TOUYCYHBIMH MacCaMu
mym
F=G—132
1.2.6 R2
paBHBI

Cuna TsDKeCTH. ]_[CHTp TSDKECTHU Tella. 3aBUCHUMOCTD CHUIBI TSIKECTH OT BBEICOTHI h HazgQ

MOBCPXHOCTHIO INIAHCTHI palnyCoOM RO .




1.2.7

E

X

Cuuta yopyrocti. 3akon I'yka: 'x kx

1.2.8

Cuna tpenus. Cyxoe TpeHHUE.

FTp:“‘N

Cuiia TpeHUs CKOJIbKCHUSI:

Foss SuN.

Cuna TPCHUS ITOKOS:

Koaddunment tpenus

1.2.9

==
JlaBneHue: S

13

CTATUKA

131

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalCHUsA:

M| F
=FI, rne 1 - 1miedo CHJBI OTHOCHTCIIBHO OCH,
npoxonsauie yepes Touky O meprneHANKYISPHO




pHCYHKY

L[eHTp Macc Teia. I_ICHTp MacCcC CUCTEMbI MAaTCPUAJIBHBIX TOYCK:

N CURR LR

1.3.2 .M. S— £ s
1712 B onHopoxHOM moie TsokecTH (8 )
LIEHTP Macc TeJla COBIMAJIAET C €ro LEHTPOM TKECTH
{Ml +My+...=0
1.3.3 s g
VYcnosus paBHoBecus TBEpaoro Tena B UCO: Firhlrbe=l
1.34 3axoH [lackans
1.3.5 JlaBrienue B xuaKocTH, okosmeiics B UCO: p=po *+pgh
3akoH Apxumena: Fapx= _PB"”““,
1.3.6 B =
CITH TEJI0 U XKHUAKOCTH moKosiTcsi B UCO, To ~ APX P8V sueen
YcnoBue miaBaHus Tel
14 3AKOHbBI COXPAHEHUN S B MEXAHUKE
141 VMmysibe MaTepHanbHOl Touku: ¥ =M




D=D1+ Dy +...

14.2 NMmnynsc cuctemsl Tei: P=hTP

3aKOH U3MEHEHUS U COXPaHEHUSI UMITYJIbCA:

B I/ICO Al_j :A(}—)l +}_52 +"'):I:1BHEI.UHAI +FZBHCH.IHAt+"' 1
1.4.3

B UCO Aﬁ:A(ﬁl +ﬁ2 +---)=0 , eCIIH FlBHemH +F2BHemH +...=0

PeakTuBHOE IBUXKEHUE

Pabora cuibl Ha MajIOM MEpPEeMEICHUH: F
1.4.4 4

A=‘F"|AF|'COS(1=E\.'AY A7 x

MomHOCTh CHIIBL:
145

€CIM 3a Bpems At paboTa CHIIBI U3MEHSETCS Ha AA4 , TO

MOIITHOCTE CHUJIBI

I o
AA ~a F
P=— =F-v-cosa g
At |ar0
2 2
mo° p

1.4.6 E .= > :%_

Kunernueckast sHEprusi MaTepruaIbHON TOYKH:




3aKOH M3MEHEHUsl KMHETHUYECKON APHEpruM CUCTEMBbl MarepHalbHbIX Todek: B ICO

HOTCHHI/IaJ'IBHaH OHEPIUs:

Al2 = Eln0TeH11 & E2no-reml =R

JUTSL TIOTCHITMATLHBIX CHJT foTertt

ITorennmanpHas OHCPI'uiA MaTepHaHLHOﬁ TOYKM B OIHOPOJHOM IIOJIC TSXKCCTH:

EnoTCHu = mgh
1.4.7
[ToTeHMatbHast SHEPIUsA YIPYro 1ehOPMUPOBAHHOIO TENa:
E __kx2
TIOTEHI[ —
v
3aKOH N3MCHCHUS U COXpaHeHI/ISI MexaHquCKOﬁ 3HeerH:
14.8 By = Bt Enoremz
s ICO AEmex = ABcex HEMOTEHT.CHII 0
AE == O ABCeX HEITOTCHIL.CHJI . 0
B ICO Mex , €CITH




1.5

MEXAHWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

l'apmoHnueckue KojaeOaHuss MaTepuaabHOM TOYKH. AMIUIUTYIA U daza KojacOaHwmil.
Kunemarnyeckoe onvcanue:

x(t)=Asin(ot + @)
v, ()=x,

)=(0,); =0 x()=a, +©°x=0
ay()=(Vy); =— O x(t)=>a, +o"x= , TIe X - CMCIICHHUEC M3 IIOJIOKCHHUSI
paBHOBECHS.

[[I/IHaMI/IquKOG OIINCaHHUC:

__ A -
0y = kx’ rae k=mao . 9TO 3HAYHT, YTO Fy lcx.

DHepreTuvecKkoe oNnucaHue (3aK0H COXpaHEHUSI MEXaHUYECKOW SHEPTUH):

2 2 2 2
mu~  kx®  mvy,,.
+ = — =

2 2 2

=const

CBs3b aMIUIMTYIBl KOJEOAHMH CMEIIEeHUs MaTepUalbHON TOYKH C aMIUIUTYAaMU
Kosie0aHUH €€ CKOPOCTH U YCKOPEHMSL:

_ _ 2
Uma,\‘ =md4 , Apax = o4




T e S— S
1.5.2 [lepuon u yactoTa KoJIeOAHUIA: o v,
)
T=2n_|—
Ilepuon ManbIx cBOOOAHBIX KOJIEOAHUH MaTeMaTUYECKOI0 MasTHUKA! g
[lepuon cBOGOHBIX KOJI€OaHUN NPYKUHHOI'O MasiTHUKA!
m
T=2n,|—
k
153 Boeinyxnennsie konebanus. Pezonanc. PezonancHast kpuast
ITonepeunsle u MpooabHBIE BOJHBI. CKOPOCTh PACHPOCTPAHEHUS U JUIMHA BOJIHBIL:
L
A=0T=—
154 "
Wntepdepennys u audpaxiust BOJIH
155 3Byk. CKOpOCTB 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISAPHAS OU3UKA

Mojenn CTPOSHUS Ta3oB, KUIKOCTEH W TBEPABIX Ted. IlycTh TepMoaMHAMHUYECKas
cuctema (Teno) cocTouT u3 Ne 0IMHAKOBBIX MOJIEKYJ. Toraa KOJIM4ecTBO BEIIECTBA
N m

V=
2.1.1 Ny B
rje Ny . apcno ABoragpo, m - macca CHcTeMsl (Tema), M- momspHas Macca
BEILIECTBA
2.1.2 TennoBoe nBUkKEHHE aTOMOB U MOJICKYJI BEIIECTBA
2.1.3 BzaumoneiicTBre YacTuUIl BEIIECTBA
2.14 Huddysus. BpoyHoBCcKOe ABHKEHHE
2.15 Mopnenb uneansHoro rasa 8 MKT
CBsi3p MeXay JAaBIIEHUEM U CpeJHEll KWHETHYECKOW HSHEprueil MmocTynaTenbHOIro
TEIUIOBOTO JIBMKEHUS MOJIEKYII UealbHOTO raza (ocHoBHOe ypaBHeHne MKT):
2 2 [ myou” | 2
pP=—mynv- =—n ==N"€0cr
2 3 My N
2.1.6 , TIIe - Macca OJJHOM MOJIEKYJIbI,

- KOHLCHTpalud MOJICKYJI




2.1.7

AbcomoTtHas Temneparypa: T =t° + 273 K

CBs3p TeMIiepaTypbl raza co CpeAHeil KUHETHYECKOW Hepruer MocTymaTeIbHOro
TEIUIOBOTO JIBUJKEHUS €r0 MOJIEKYJI:

2
2.1.8 myL 3
€hocr = =—kT
mocT 2 2
2.1.9 VYpasuenue p = nkT
Monenb ueanbHOro ra3a B TEpMOIMHAMUKE:
VYpauenue Meneneena - Kitaneiipona
2.1.10

BerpaxxeHue st BHyTpeHHEH YHEprUH

VYpaBuenue Menneneena - Knanelipona (mpuMeHUMbIE (POPMBI 3a1UCH):

V=" RT=yRT=NkT p=PRL

H H

Belpaxxenue 11 BHYTPEHHEH OSHEPrMM  OJHOATOMHOIO  MJACAIBHOIO  Trasa




(mpuMeHuMBbIe (OPMBI 3aITUCH):

U:%\*RT:EN/(T:EERT:\’CUT:%

2 2 u

3aKoH Z[a.]'IBTOHa IJI JaBJICHUA CMECH pa3pCiKEHHBIX I'a30B:

2.1.11
pP=pi+DPy+...
U3onporecchl B Pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIOM Molekyl N (c
IOCTOSTHHBIM KOJIMYeCTBOM BerecTsa V):
msotepma (T = const): 7 V'=const
2.1.12

=const
n3oxopa (V = const): ,

N |

=const

N

nzobapa (p = const):

I'paduueckoe npencrapiaeHue uzonpoueccoB Ha pV-, pT- u VT-auarpammax.

O0OBeaMHEHHBIN Ia30BbIA 3aKOH:

\Y/
——=const




JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIICCTBA v

HaCBIIHeHHBIe N HCHACBIIICHHBIC IIapHI. KadecTBeHHAas 3aBHCUMOCTH IIOTHOCTH H

2.1.13 JABJICHUSI HACBIIIEHHOIO Tapa OT TEeMIEepaTyphbl, WX HE3aBUCUMOCTb OT 00BbEMa
HACBILIEHHOTO Mapa
Bnaxnocts BO3ayXa.
_ pnapa(T) _ pnapa (T)
2114 (p_ pHﬂCleI napa (T) - pHaCbIﬂI napa (T)
OTHOCHTENbHAS BIAXXHOCTb: ; :
2115 V3MeHeHne arperaTHeIX COCTOSIHUN BEIECTBA: MCIAPEHUE U KOH/ICHCAINS, KUIICHUE
h JKUOKOCTU
2.1.16 W3meHeHne arperaTHbIX COCTOSIHUH BEIECTBA: TUIABJICHHE M KPUCTAIUTH3ALINS
2.1.17 [Ipeobpa3oBanue sHEPruM B pa3zoBbIX Mepexogax
2.2 TEPMOJUHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sneprus
293 Tennonepenaua kak crnocod W3MEHEHHMs BHYTpPEHHEH SHepruu 0e3 COBEepIICHUs

paboTel. KoHBek1MsI, TEMIONPOBOIHOCTb, N3Ty4YEHUE




KonnuecTBo TEIIOTEL.

2.2.4
VY nenbHas TEIIOEMKOCTD BEILIECTBA C: Q =cmAT
V nenbras Teriora napoodpazosanms L: € = L7
2.2.5
VleNbHas TEMIoTa MIaBIeHns » | Q=Am
V nenbHas TemioTa cropanns Tormsa 7 ; Q=qm
A =pAV
296 DOnemeHTapHas padoTa B TEPMOJWHAMHUKE: . Bbruucnenune pabGoTsl 1O
rpaduky mporecca Ha pV-nuarpamMmme
[IepBrlii 3aKOH TEPMOANHAMUKH
Qi =AUp+4,=U,-U)+ 4,
2.2.7
Annabara:
09221=0=4),=U,-U,=-AU),
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie npoieccsl




[Tpunnune! gerictBus TernoBbix MmamuH. KIT/:

2.2.9 _ A3'1 KT QHarp _|Qx0.'1| e |QXO."I|
QHarp Quarp QHarp
Maxkcumansnoe 3Hauenue KII1. [{ukn Kapno:
2.2.10 ) Tnarp—Txon Txon
Max M ="Ngapyo = =]-
L Harp (5 Harp
2.2.11 VpaBHeHHE TEIIOBOrO OajaHca: O T T ™0
3 DJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE I1IOJIE
311 DOnexTpuzanus Tel U e€ MposiBICHUs. DJeKTpUueckuil 3apsan. JBa Buuma 3apsaa.
o DNeMEHTapHBIN 3NEKTPUUYECKUM 3apsi. 3aKOH COXPAaHEHUs FIEKTPUUECKOT0 3apsiaa
B3aumopeiictBue 3apsanoB. Toueunwle 3apsanbl. 3akoH KysnoHa: B OJHOPOJHOM
BEIECTBE C JUIIIEKTPHUYECKON TIPOHHUIIAEMOCTBIO &
3.1.2
_lallel_ 1 |allel
F=k 5 2
er- 47‘(880 e
3.1.3 Dnektpuueckoe nose. Ero geficTBrue Ha IeKTpUYeCKUe 3apsiibl




= F
E=
Hanpsik€HHOCTD 3JIEKTPUYECKOTO TOJIS: InpoGunii ]

q
3.1.4 E.=k—
[Tosie ToueuHoTO 3apsia: r,

OZHOPOIHOE TOJIE: E = const

KapTunbl 1uHUN HanpsHKEHHOCTH ATUX TTOJICH

IloTeHIManbHOCTD IEKTPOCTATUYECKOTO MOJIA.
3.15

Pa3znocTh IMMOTCHIMAJIOB 1 HAIIPSKCHUC!

Ay =q(@; —0y)=-qAp=qU

HOTGHIII/IaJ'IBHaSI OHEPTUA 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:
W=q¢

A=—AW

(p:

/4
IloTenuman QJICKTPOCTATUYCCKOT'O ITOJIA: 4




CBs3b HaprDKéHHOCTI/I Imoji1 M PpasHOCTU IIOTCHHHAJIIOB I OAHOPOIHOIO

QJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

[IpuHLUI Cyneprno3unuu JIEKTPUIECKUX MTOJIEH:

3.1.6 Lo
E=E +E,+... =@ +¢, +...
317 [IpoBOAHMKYM B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps0B: BHYTpU
L. 1
npoBoxauKa £ = O BHYTpH M HA OBEPXHOCTH MpoBoHKKa P = const
318 JIMBNIeKTpUKU B 3JIEKTPOCTaTHMYECKOM Tojie. JluanekTpuyeckas IMPOHULIAEMOCTh
o BemiecTa ©
c=4
3.1.9 Kongencarop. DneKkTpoEMKOCTh KOHIEHCATOPA:
€ggS
C=——L"=gC,
OneKTPOEMKOCTb IJIOCKOr0 KOHAEHCATOPA: d
[TapannenbHoe coeJMHEHNE KOHIEHCATOPOB:
3.1.10




HOCJ’ICI[OB&TGJ'IBHOG COCAMHECHUEC KOHACHCATOPOB:

1 1 1

—_—=—t—-...
U=U1+U2+"- 9Q=492=--. Cnocn Cl CZ

U cU? ¢*
3.1.11 o= -9
DHeprus 3apsHKEHHOT0 KOHICHCATOPA: 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
A
=4
3.21 Cwnia Toka: Aflpi0 . TTocrostuupii Tok: 4 = const
J171s1 TOCTOSIHHOTO TOKA q =1t
YcnoBus CymecTBOBaHUS dIEKTPUIECKOTO TOKA.
3.2.2
Hanpsoxkenne U u OJIC E
U
3.2.3 [=—

3akon OMa 1t y9acTKa IeTu: R




3.2.4

DNEKTPUUECKOE CONPOTUBIIEHUE. 3aBHCUMOCTb

COIIPOTUBJICHHUA OAHOPOAHOTO

IIpOBOAHHMKA OT €ro JJIHWMHbBI W CCUYCHMH. Y,Z[CJ'IBHOG COIIPOTUBJIICHHUE BCHICCTBA.

/
R=p—
S
W= Acropommx cu
3.25 Hcrounnku Toka. 3/]C uCcTOYHMKA TOKA:! q
BuyTpeHHee conpoTHUBIEHUE HCTOYHHUKA TOKA
3akon Oma jns  MOJAHOHW  (3aMKHYTOM)
JJICKTPUYCCKON  IIeTIH: E=IR+Ir , OTKyna E, Vsl
3.2.6 E = R
/=
R+r

Hapanneanoe COCAUHCHHNC ITPOBOJHUKOB:

1 1 1

3.2.7 g,
I:Il+12 Py U]ZUZ =.. Rnapajm R Ry
IlocnenoBaTenbHOE COSAMHEHIE IIPOBOAHUKOB:
U:U1+U2+... 11212:"' RI‘IOCJ‘[ :R1+R2+...

3.2.8 A=1Ut

PaboTa sNeKTpr9ecKoro Toka:




_ 72
3akon J[xoyns - Jlenua: Q=I"Rt .

R:Q:A:lth:[UtzU—r
Ha pesucrope R

AA
3.2.9 P=—A =JU
2. p
MOILIHOCTD 3JIEKTPUYECKOTO TOKA: Ar—0
2
U
P=I’R=—=JU
TeroBast MOIIIHOCTB, BbIACIsIEMas HA PE3UCTOPE: R
AA
— CT.CHJI —
Pr= T =FE]
MOIIHOCTh UCTOYHUKA TOKA: At—0
CBOOOJIHBIE HOCHUTENM DJJIEKTPUYECKHX 3apsA70B B  INPOBOJHUKAX.
3.2.10 MexaHu3Mbl TPOBOJUMOCTH TBEPJIBIX METAIOB, PACTBOPOB U PACILIABOB
3JIEKTPOJIUTOB, ra3oB. [TomynpoBoguuku. [10mynpoOBOJHUKOBBINA TUOM
3.3 MAT'HUTHOE I1OJIE
331 MexaHnyeckoe B3aUMOAEHMCTBUE MArHUTOB. MarHutHOoe mnoise. Bekrop

MarHuTHOM WHAYKIMH. [IpHHIMIO Cynepno3suiyy MarHUTHBIX ITOJIEH:




JInann HHAYKOUKW MArduTHOI'O  ITOJIA. KapTI/IHa JIMHAMN HHAYKIIUH
MAargsuTHOrO I1oOJid IIOJOCOBOIro M HOHKOBOO6pa3HOI‘O ITOCTOSAHHBIX
MAarHuToOB

OmneiT Opcrena. MarHuTHoe 1oJe NpoBOJHUKA ¢ TOKOM. KapTuna nuHuit

3.3.2 WHAYKIIMM MAarHUTHOTO TOJISI JJIMHHOTO TIPSIMOIO MPOBOJHHUKA U
3aMKHYTOTI'0 KOJIbLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM
Cuna AMriepa, e€ HanpaBJIEeHUE U BEIUYNHA:

3.3.3 = i
Fy = IBlsino, , rme %- yrom Mexay HampaBle€HHEM IPOBOJHHMKA U
BEKTOPOM B

N Fy . =|gluBsina

Cuiia JlopeHua, €€ HanpaBJIeHUE U BEJIMUMHA: Jlop |q’ ,

3.34 IR
rae & - yron mexnay Bekropamu Y u B | Tuxenmue 3apsKEHHOW YaCTHIIbI
B OJTHOPOJTHOM MarHUTHOM ITOJI€

3.4 OJIEKTPOMATHUTHASA MHAYKINUA

[ToTOK  BeKTOpa  MarHHTHOM 7 T / B
HH 17078

3.4.1 Ay C

®=B,S=BScosa




3.4.2

SIBrenue anexTpoMarHuTHOM MHAYKIMU. DJIC HHAYKIIMN

3.4.3

3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Dapajes:

E; :—g :_cD't
At At—0
OJC wuHAYKUMM B HOpPSIMOM
IIPOBOJTHHUKE JUTMHOU 1,
JIBIOKYIIEMCSL CO CKOPOCThIO Y \ff v
(Ul[ )B OJTHOPOIHOM / \%{ : /
34.4 MarHuTHOM 1ose B: / % ' /‘
!
E|=BI / 2 '
| " veosa , tne %- yrox / = = @/
MEXY BEKTOPOM B 51
HopMmanbio ! k
IUIOCKOCTH, B KOTOPOM JiekKaT BEKTOPHI ['n 6; ec | LBy VLB , TO
|E;|=Blv
345 [TpaBumno Jlenma
o
3.4.6 L=— _
WNHAyKTUBHOCTB: Iy W=t




E,=—L— =—LI,
Camounaykuus. DJIC caMOUHAYKIUH: Allaio
rr?
3.4.7 W, =—
DHeprusi MAarHUTHOTO TIOJISI KATYIIKHA C TOKOM: 2
35 DJIEKTPOMAT'HUTHBIE KOJIEBAHU S 11 BOJIHBI
KonebarenpHplit  KOHTYP. CBobonHbIC
351 3JICKTPOMAarHUTHBIC KOJICOaHUs B HUJI€aTbHOM -[ 34 | L

KoJIe0aTEIbHOM KOHTYpEC:

{q(l‘) =G max SIN(O+Qg)

I(t) = QL = Of¢max COS((Dr ¥ (P()) = [max cos(ot+ (po)

T=2nJIC T JIc

®opmyna Tomcona: , OTKyJ1a

CBs3b AMIUIMTYBI 3apsaa KOHACHCATOpa C aMHHHTy,Z[OfI CHJIBI TOKa IIpH
CBO60}1HBIX SJICKTPOMAarHuTHBIX KOJIEOAHHAX B nacaJibHOM
i

_ “max
9max =

K0JIe0aTeIbHOM KOHTYpE:




3aKOH COXpaHEHUs YPHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYpE:

352 C(]:Z le CUzmax lemax
+ = 5= =const
2 2 2

3.5.3 BrIHyXI€HHBIC JIEKTPOMAarHUTHBIE Koiebanus. Pe3oHaHc

3.5.4 ITepemennsrit Tok. [IponsBocTBO, Iepenaya u NOTpeOICHUE
AIEKTPUYECKON SJHEPTUU

355 CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opuenTanus
BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe: ELBlc

3.5.6 [IIkana 3;eKTpoOMarHuTHBIX BOJH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITHUKA

36.1 [IpsamonuHEiHOE paclpOCTpaHEHHE CBETa B OJHOPOJIHOM  Cpele.
Toueunslii uctoynuk. JIyd ceera

3.6.2 3aKOHBI OTPaKEHUs CBETA, a=p




3.6.3

[TocTpoenune n300paxeHuil B MIOCKOM 3epKaie

3.6.4

3aKOHBI IPEJIOMIICHUSI CBETA.

IIpenomnenne cBeTa:
ny sin a.=n, sin 3

AOCOIIOTHBIN TTOKa3aTelb MPpCIOMIICHUS:

Rage =—
L




OTHOCHUTENLHBIN ITOKa3aTelIh IIpCIOMIICHUS:

Xoq J1y4eil B Ipu3Me.

CooTHolLIEHHE YacTOT M COOTHOILEHHE JJIMH BOJIH IpU Iepexojie
MOHOXPOMAaTHYECKOI0 CBETa 4epe3 IpaHUIly pas3zesia ABYX ONTUYECKUX
cpen:

Vl :Vz ’ I’Il}\.] anlz

IlonmHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHBIN yroi MOJHOTO BHYTPEHHETO

OTPaKEHHUS: Hash e
3.6.5
. 1 ny
SIN Oy, = ——=—=
Nora M
CoOuparomiue W pacceuBarouiye JuH3bl. ToHkas mnuH3a. DOKycHOe
1
D=—
3.6.6

pacCToOAHNUE U OINITUYECCKad CHUJia TOHKOM JIMH3HI:




Dopmylia TOHKOHN JIUH3bL:

1 1 1
PR
o /
d_T
|
VBenuueHue, JaBaeMoe JIMH30M:
5 F
3.6.7 :
ro kU NN
H d f
1 v
D<0=F=—<0
D
)
B cny4ae paccenBaromieii TMH3BIL:
h_|f
['=—= u<1
H d
Xon ryda, MPOMIEIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TIaBHOM
3.6.8 onrtudeckoil ocu. Iloctpoenne n300paxeHU TOUKH U OTpe3Ka MpsIMOH B
COOMPAIONINX M PACCEUBAIOIINX JIMH3aX M UX CUCTEMax
3.6.9 doroanmnapaT Kak onTHYecKuil mpubop. I'1a3 kak onTuyeckas cuctema
Wntepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS HAOIIOIEHUS
MaKCHIMYMOB U MHHHUMYMOB B WHTep(EPEHIIMOHHONW KapTHHE OT JBYX
3.6.10 | cuH(Da3HBIX KOTePEHTHBIX HCTOYHUKOB:




A

A im0 AT,

MAaKCUMYMBI -

A
A=2m+1)—
(2m )2

=0,+1,+2,+
MUHHMMYMBI -  m=0,£1+2,£3,.,

Hudpaxmus ceta. [dudpaxkinuonHas pemérka. YclioBue HaOIIOICHUS
IJ1aBHBIX MAKCHUMYMOB IPU HOPMaJIbHOM IAJICHUM MOHOXPOMATHYECKOIO

3.6.11 CBE€TAa C JJIMHOI BOJHEI A Ha pemeéTky ¢ nepuoom d:
dsing,,=mh m=0,£1,+2,+3,..

3.6.12 Hucnepcus cera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M
411 T'mnotesa M. [Tnanka o keantax. dopmysna [lnanka: E=hv
E= hV:Ez pc

®otoHbl. DHeprus (HoToHa: A

4.1.2

E _hv_h

p=—=—=r
Nmnynbee horoHa: c ¢ A




413

dotorpdext. OnbiTer A.I'. CTonmerosa. 3akoHsl hoTodddexra

VYpauenue DitHmreliHa s potodrddekra:

+FE

E(bOTOHa = ABmxona

KHHMax
1
414 he A4 —py =0€
1. ey =RV, =
E(bOTOHa =hy =— BBIXOMA Kp }\‘K
rae : £,
mu?
— max _
EKHH max _eUzan
2
415 [aBnenne cBera. J[laBieHuMe cBeTa Ha TMOJHOCTBIO OTPAKAKOLIYIO
o MIOBEPXHOCTh Y HA MOJIHOCTHIO MOIVIOIIAIOIYIO ITIOBEPXHOCTh
4.2 OU3NKA ATOMA
421 ITnanerapHast MOAEIb aTOMA
[Toctynarsl bopa. M3nydyenue u moryonieHre (OTOHOB MpHU IEpexojie
aToMa C OJJHOTO YPOBHS SHEPTHH HA IPYrOMu:
4.2.2 ;
he
hvmn = N :lEn _Em|
mn
4.2.3 JIuneiuaTele CIEKTPHI.




CriexTp ypOBHEl 3HEPruU aToMa BOJOPOJIA:

—13,6oB
n= T 3
n ,n=1,2,"3,...

E

4.3

OU3NKA ATOMHOI'O AAPA

4.3.1

Hyknonnas wmogens siapa ['eifsenOepra - VBanenko. 3apsa  szpa.
Maccosoe unciio sapa. M30tomnsl

4.3.2

PannoakTUBHOCTD.

A A4 4
Anbda-pacnan; zX—> "z Y+ He

bera-pacnan.

A A 0~
o X— 7Y+ e+
DNEeKTPOHHBIN p -pacnamg: Z Z+1 -1€+Ve

A A 0., ~
[To3utpoHHBIH p -pacnan: zX > Y + et Ve ,

I'amma-usnydenue

4.3.3

_1
N(t)=Ny2 T
3aKOH paJMOaKTHBHOIO pacraja: :

L
m(t)=my2 T
[TycTs m - Macca pamoakTHBHOTO BemecTBa. Toraa (2)=my

4.3.4

Snepusle peakunu. Jlenenne u CHHTE3 sSAep




4. TEMATUYECKOE INTAHUPOBAHUME C YKA3SAHUEM KOJIMYECTBA AKAJJEMUYECKHUX
YACOB, OTBOJUMBbIX HA OCBOEHHUE KAKIOKW TEMbI YYEBHOI'O IPEIMETA, YYEBHOI'O
KYPCA, YYEBHOI'O MOAY.JISI, KYPCA BHEYPOUHOM JESTEJbHOCTH U BO3SMOXHOCTh
HCIIOJIb30BAHMS 1O 3TOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIBHBIX
PECYPCOB, SIBJISIIOIIUXCSI YYEBHO-METOJJUYECKUMHU MATEPHAJIAMHU (MYJIbTUMEJIUHBIE
HHPOI'PAMMBI, QJIEKTPOHHBIE YYEBHUKHA U 3ATAYHUKU, JJIEKTPOHHBIE BUBJIMOTEKN,
BUPTYAJIBHBIE JIABOPATOPHUU, UTPOBBIE ITPOI'PAMMBI, KOJIVIEKIITUHA ITOP),
VCIOJb3YEMBIMU 1151 OBYUEHHUA U BOCIIUTAHUSA PA3JIUMUYHBIX T'PYIIII ITOJb30OBATEJIE,
IMPEACTABJIEHHBIMHU B 2JIEKTPOHHOM (HU®POBOM) BUJE U PEAJIM3YIOIIUMHA
JNJAKTHYECKHUE BO3MOKHOCTH UKT, COAEP’ KAHUE KOTOPBIX COOTBETCTBYET
3AKOHOJATEJIBCTBY Ob ObPA3OBAHHUMN.

10 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbIe
Ne i/ P Konrpoasnbie | JlaGoparopubie (1udpp )
NporpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYYHOTI'O TIO3HAHUSA
bu6mmoreka [JOK
11 ®u3nKa U METObl HAYYHOTO MMO3HAHUS 3 1 https://rm.edsoo.ru/7fA1b72
Htoro no pazneny 3
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kinematuia > https://m.edsoo.ru/7f41bf72
2.2 Jlnnamuka 7 bubmuorexa [JOK



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

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

2.3

3aKOHEI COXPAaHCHUS B MCXAaHUKE

6

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 10 bubnmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 OCHOBI TPMOAHHAMHKL 0 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bubnunoreka [JOK
3.3 )
@da3oBbIC IEPEXOBI https://m.edsoo.ru/7f41bf72
Htoro no paznemny 25
Paznen 4. QJIEKTPOJANHAMUKA
bubmuorexa [JOK
41 IeKTpoCTaTHI 10 https://m.edsoo.ru/7f41bf72
4 ITocTosiHHBIN 2eKTpUYeCKui TOK. TOKHU B 12 bubnuoreka [IOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne i/ P Koutpoasnbie | JlaGopaTopHbie (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
Paszpen 1. JIEKTPOINHAMUKA
11 MaruuTtHoe nose. DIeKTpOMarHuTHas 12 5 3 Bu6muoteka [JOK
' WHIYKIUSA https://m.edsoo.ru/7f41c97c
Utoro no pazneny 12
Paznen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 9 1 bubanorexa [JOK
' KoJIeGanust https://m.edsoo.ru/7f41c97¢c
99 MexaHn4eCcKue U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
2:3 Orrrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubmuoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThI KBAHTOBOI OMTHKHU 6 bubmorexa TIOK
https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 4
Crpoerme atoma https://m.edsoo.ru/7f41c97c
4.3 AToMHOE S1pO 5 bubnmoreka [JOK



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

https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Pazgen 5. DJIEMEHTbBI ACTPOHOMUU U ACTPOOPU3UKHU
bubnunoreka LIOK
51 DNEeMEHTHI aCTPOHOMUU U acTpoPHU3UKU 7 1 https://m.edsoo.ru/7fA1c97c
Hroro no pazueny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmnoreka IIOK
6.1 Obodmaromee nosropenue 6 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 7

5. HIOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
No KosmuecTBo yacos Hcnoab3ye DJICKTPOHHBIE
Tema ypoka
n/m Bcero Koutpoas | IIpaktun | Jlabopar Harta Mble uudposbie
HbIE YyecKue OpHasi H3YYC€HHUS | meyaTHbIE oOpa3oBareJib



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

padoThI padorsl | padora MaTepHaJbl | Hble pecypchbl
(yueOHHK,
PT, IM)
Paznea 1. PU3UKA U METO/JAbI HAYYHOI'O ITO3HAHMUA (34)
1.1 Quzuka u memoowt HayuHo2o no3nanus (34)
Centsbpe | §1, bubnuorexa
Pusuka — HayKa O IPUPOJIE. (1 Hex) (Bompocsr 1- LIOK
1 HayuHnble MeTo/1bI TO3HAHUSA 6) httos://m.edso
OKPYRATOIIETo Mupa 0.ru/ff0c32e2
Poins 1 MecTo du3uku B Cenrsibpy | §2,93, bubnmnoreka
) (bopMHPOBaHUN COBPEMEHHOMN (1 Hen) Bonpocer au HHOK
Hay4HOU KapTHUHBI MUDa, B o6y ACHNA: https://m.edso
MPAKTUYECKOU JESATEIbHOCTHU JIFOICH L o.ru/ff0c33e6
C 0
3 Bxoonasa konmponvnas paboma Nel 1 (Zegz_-{[) PP
Pa3znen 2. MEXAHUKA (184)
2.1 Kunemamuxa (54)
Centsi6pp | §3, Borpocsl
(2 ven) JUTst

MexaHnuecKkoe ABIKEHIE.
OTHOCHTENBEHOCTS MEXaHNIECKOTO
nerxkeHud. [lepemenienue, CKOpoCThb,
YCKOpEHHE

00CyXICHUSI:
1,2

84,

§6, I1P3,
Ynpaxxuenue
(3amaua Ne 3),
§10,
Bomnpocsr qis
00CyXIeHMUS:
1-3,
Ynpaxxaenue
(3amaya

Bubianoreka
1HOK

https://m.edso

0.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

Ne 1,2)

CentsiOpp | §5, Bonpochl
(3uen) JUTSt
0BCyKIEHHS: bubnuoreka
PaBHOMEpHOE NIpsAMOJIMHENTHOE 1. HOK
JIBIDKECHHE I1P3, https://m.edso
YHOpaxHeHue | o.ru/ff0c3620
(3amaum Nel-
3)
Centsi06pp | §7,
(3uen) Bomnpocsr mist
0GCyKIEHHS: bubnmoreka
PaBHOYCKOpEHHOE MPAMOJIMHENHOE 2,3. HOK
JIBIDKCHHE 11P3, https://m.edso
YHpaxHeHUE | o.ru/ff0c372e
(3amaga Ne 1-
3)
Cents16pp | §8,
(4uem) Bomnpocs quist
0GCYKACHNUS: bubnuoreka
CBoOoaHOe najieHune. Y CKopeHue 2,1. HOK
CcBOOOIHOTO MaJeHHS TIP3, https://m.edso
VhpaxHeHue | o.ru/ff0c39cc
(3amaga
Ne 1,2)

. Centsiops | § 11, bubnuoreka
KpuBonuHeliHOE ABUXKEHUE. (4uen) [1P3, 110K
JIBr>kKeHME MaTepUaIbHOM TOYKH IO Ynpaxxaenue httos://m.edso

3a/a4a T
OKPYAKHOCTH §V9 ?,2) o.ru/ff0c3ada
2.2 Jlunamuxa (74)
OkTs6pb § 12, bubnmnoreka
[Ipuaiun otHOCUTENBbHOCTH [anumnes. (1 mem) Bomnpocs! s LHOK
WNHepuuanbHble CUCTEMBI OTCUETA. 00CyXICHUS: https: q
13 ttps://m.edso

[IepBe1it 3ak0oH HproTOHA

o.ru/ff0c3be8



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

OKTS0pb § 13,
(1 mem) Bomnpocsr qys
00CYXICHHUS:
1,2,
YnpaxHeHHe | ByuGnuoreka
Macca tena. Cuna. [Ipuniun (3amaua 110K
10 cyrnepno3unuu cui. Bropoi 3akox Ne 2,3) https://m.edso
HeroToHa a1 MatepuanbHOM TOUKH % (])-ipocy | o1 f0c3bes8
00CyX/IeHUS:
2.
VYpaxHenue
(3amaua Ne 4)
OxkTs0pb § 15,
(2 HGII) HP3, bubnuoreka
1 Tpernii 3akoH HproToHa 1151 Vpaxnenne | LHOK
MaTepHUAIbHBIX TOYEK (3agaua https://m.edso
Ne 1,2) o.ru/ff0c3be8
Tect
OxTsi6pp | § 16
(2 men) Bomnpocy nis
o0CyXeHUS:
1,2 bubnmnoreka
3aKoH BCeMHUpHOTo TAroreHus. Cumna § 17 ITOK
12 TskecTH. [lepBas kocMuueckas Bompocsr s
CKOpOCTE N—— https://m.edso
1,3, TIP3, 0.ru/ff0c3d00
VYpaxHenue
(3amaum
Ne 2,5)
Oxts6ppr | § 18
(3 Hex) YnpaxHeHHe | Bugnmoreka
13 Cuna ynpyroctu. 3akoH ['yka. Bec g3az[aqa Ne 1- HOK

TCI1a

§19
Bomnpocsr qist
00CyXIeHUsI:

https://m.edso

o.ru/ff0c3el8



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

1-3

OkTs10pb § 20 G
nonIroTexa
Cwua tperus. Kosduient tperus. (3 men) Bonpocsl s
14 Cwuita cOnpOTUBIICHHUS MPU ABUKECHUN obeyxcaenns: | HOK
1,2 https://m.edso
TeJa B KUJAKOCTH WIN ra3e §21 o.ru/FOC3TT6
Oxtsi0pp | § 32,
(4 ven) Bomnpocsr mist
[TocrynarenbHOE U BpamiaTeabHOE 0GCYKICHUS: bubnmoreka
15 JBUKCHHE a0COTIOTHO TBEPIOTO TElIa. 1-3, ILHOK
MowmeHT cuibl. I1lnedo cuibl. YcnoBus 11P3, https://m.edso
paBHOBECHS TBEPAOTO TEaA YnpaxHeHue o.ru/ffOc41a6
(3amaval, 2),
§ 33
2.3 3akonwl coxpanenus 6 mexanuke (6u)
Nmnynbsc MmaTepuaibHOM TOUKH, OKTs0pb §23,824 bubmmotexa
CUCTEMBbI MaTepUAJIbHBIX TOYEK. (4 Hen) YIp2KHCHHE HOK
16 (3amava Ne 1-
Nmnynbe cunbl. 3aKOH COXpaHEHUs 3) https://m.edso
uMnyJbca. PeakTuBHOE IBUKEHUE o.ru/ff0c43d6
PaGota u MOIITHOCTH CHITBL. Host6ps § 27 bubnuorexa
Kunernueckast sHeprus MarepuagbHON (1nen) YHpKHEHHE HOK
17 (3amaua 2.4),
ToukH. Teopema 00 U3MEHEHUH § 28 https://m.edso
KMHETUYECKOW SHEPTUU Tecr 0.ru/ff0c4502
I Hos6pb § 28
OTEHIIMaIbHAs YHEPT U (1uem) azadqy u3 Bu6mioTexa
[ToTenmanpHas YHEPTUS YIIPYTO 3a1aunuKa Ne 110K
18 neGopMHUPOBaHHON TIPYKUHBIL. 4.119, Ne
https://m.edso
[ToTenunanpHas Heprus Tena BOIU3U 4.120, Ne 4.
122 o.ru/ffOc461a
MMOBEPXHOCTH 3eMITH
Tect
19 TloTeHnuannHEIE U HEMOTEHIIMAILHEIE %05[61)]’ %30 bubnnoreka
HE OMPOCHI JIJIst
cuibl. CBsI3b pabOTHI (Zuen) p A [HOK

00CYXICHMUS:



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

HEIMOTCHIHNAJIbHBIX CUJI C U3SMCHCHUEM
MEXaHUYECKOU OHCPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU

2,

[1P3,
Ynpaxxknenue
(3amaua 2.1,3

https://m.edso

0.ru/ff0c478c

SHEPrUn )
Jlabopamopuasa paboma Nel Hos6pn
«HccrnenoBanue cBs3u pabOTHI CUIIBI C (2uen)
20 M3MEHEHUEM MEXaHUYECKON IHEPTUr
TeJa Ha IpUMEepe PacTHKEHUS
PE3UHOBOTO KI'yTa
Kourpoabsnas padora Ne2 no teme HosGpe bubmmorexa
(3uen) LIOK
21 «Kunemaruka. J[uHamuka. 3aKOHBI hit g
s://m.edso
COXPAHEHHUS B MEXaHHUKE)
o.ru/ffOc4b74
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMMUMKA (254)
3.1 Ocnoebl monekynapuo-kunemuueckou meopuu (10u)
Hos6ps § 37, bubmmoteka
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO- )
3 (3uen) 3agaun: 7.1- IIOK
22 KMHETHYeCcKoi Teopun. bpoyHoBckoe 7.6 u3 hit q
’ s://m.edso
nekenue. nddysus sanaqHuKa o.ru/ffOc4dc2
XapakTep ABHKECHUS U Hos6pb § 37, § 45,
23 B3aMOJECUCTBHS YaCTUI] BEIIECTBA. (4nen) § 46
Mopenu cTpoeHus ra30B, KUAKOCTEH
U TBEPABIX TEI
Hos6pb § 38
24 Macca monekyi. KommyectBo (4uem) (BOmpOCHI)
BemiecTBa. [locrosHHas ABoraapo Ynpaxxaenue
(3amaum: 1- 5)
JlexaOpb § 39
TennoBoe paBHOBecue. Temneparypa (1uex) Marepuan
25 n e€ nu3mepenue. lllkana remneparyp pyOpuKu
Henscus «3T10

JIFOOOIIBITHOY



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Bomnpocsr qist

00CYyKIeHUS:
1,2
Jexabpb §40
(1nex) ctp.201, bubnmnoreka
26 WUneansusiii raz 8 MKT. OcHoBHOE %f’)g 1HOK
ypaBHenue MKT ’ https://m.edso
3amaua &8.1-
8.5 m3 o.ru/ffOc4fde
3a/layHHKa
AOcomroTHas TeMIiepaTypa Kak Mepa Jlexabpb § 40 cTp.205, | bubnuoreka
97 CpEeHEW KMHETUYECKON SJHEPTUU (2uen) §41 HOK
JBUKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edso
MenneneeBa-Kianeipona o.ru/ff0c511e
Jlexabpb § 40, § 43
28 3akoH JlanbToHa. I"a30Bble 3aKOHBI (2nenm) crp.219
Jlabopamopnas paboma N2 Hexabpb JIP Ne6
29 «MccnenoBanne 3aBUCUMOCTH MEXIY (3uen) ctp.383
napaMeTpamMH COCTOSTHHS
Pa3peKEHHOTO ra3a
Jexabpb §40 bubnuoreka
30 U30mpoiiecchl B UEaTbHOM Ta3e U UX (3uen) ITOK
rpaduvecKoe MpecTaBIeHNe https://m.edso
0.ru/ff0c570e
31 KonTtpoJuabsnas paéora 3a 1 nonyroaue JexaOpb
Ne3 (4uem)
3.2 Ocnoevl mepmoounamuxu (10u)
BuyTpennss sneprus JlexaOpb § 43 ctp. 220,
. (4uen) § 47 bubnmnoreka
TEPMOJTUHAMUYECKON CUCTEMBI U !
& Bompocsr mis | HHOK
32 crocoOsl e€ n3MeHeHus. Konmdectro
6018, BHVIDCHHSS oOcyxneHus: | https://m.edso
TeIOTRL H pa - PHYTP 1,2, 0.ru/ff0c5952

OHCPIrUsa OAHOATOMHOI'O UACAIIBHOT'O

YpaxHeHue



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

rasa (3agaun:1,2,
5)
SluBapp § 47 bubnuoreka
luen cTp.245 OK
33 Buns! teronepenaun ( ) P 1
https://m.edso
0.ru/ff0c5c36
. SAuBapp § 47 bubnuoreka
VY nenbHas TEMI0EMKOCTH BEIIECTBA.
(1uen) cTp.248, LIOK
34 KonuyecTBo TemioTs npu § 49
Axuab . https://m.edso
Teronepenaye. AauabaTHBIN poIece cTp.259 0.ru/ff0c5c36
SIuBapp § 48
(2uen) 11P3,
YIpakHEHHE |  BuGnuoreka
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 (sanaum:1,2), HOK
35 § 49(tabnuia
IIpUMEHEHNE K U30IIpoLeccaM ) https://m.edso
1P3 o.ru/ff0c5efc
Ynpaxxaenue
(3agaun:1,2)
SuBapp § 50 (Bom- Bubanorexa
HeoOpatumocTs mporieccoB B (2Hen) pOcH) 110K
36 .B i : 8.5-
npupozae. Bropou 3akoH gag[i:pl, 8.5 https://m.edso
TEPMOAHHAMHKH s 0.ru/ff0c6230
SuBapp §51 bubnmmoreka
37 [Ipunuun nevictus u KIIJ{ rernnoBoit (3uenm) Bompocer mist ITOK
MAaI1HbI OOCYKACHHS: | hitps://m.edso
2 0.ru/ff0c600a
SuBapb § Slctp. 269
(3uen) Marepuan
OpuKu
38 K KI1 pyop
[wukn Kapuo u ero KITJ{ o

JTIOOOTIBITHOY



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c600a

I1P3,

Ynpaxxaenue
(3amaum:1-3)
SAuBapp § 52
(4nen) (BOTIpOCHI)
39 DKOJIOTrH4eCKHe MPOOIeMbI Marepuan
TEIUI0PHEPTETHUKU pyOpuku
«910
JTF0OOTIBITHO
SHBapb bubnmnoreka
40 Oo6o06uaromuit ypok «MosexyispHas (4uen) HOK
¢uznka. OCHOBBI TEPMOIMHAMUKI) https://m.edso
0.ru/ff0c6938
Kounrpoabsnas padora Ne 4 o teme Despais bubmiorexa
(1uen LIOK
41 «Monexynsiprast ¢puzuka. OCHOBBI httos://m.edso
TEPMOJIUHAMUKI o.ru/ff0c6a50
3.3 Aepezamnvie cocmoanus eeuyecmea. Pazosvie nepexoont (5u)
®eppany | § 53 (Bom-
(1nen) pocsl 4,5)
Bonpocsr s
00CyXICHUSI:
1,2, bubnmnoreka
42 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. § 54 HOK
Hcnapenune n xunenue Bomnpocer 1t | https://m.edso
016<§y>1<neHHﬂ: 0.ru/ff0c63b6
I1P3
YnpaxxHenue
(3agava:2)
Oeppasip | § 55 bubnmnoreka
AOCOII0THAS M OTHOCUTEIbHAS
. (2uem) Bomnpocsr st | [JOK
43 EJ:;)KHOCTB BO3yxa. HachlmeHHslit 016ZY)1<)16HI/I$IZ hittos://m.edso

0.ru/ff0c64d8



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Tsépnoe teno. Kpucrammueckue u @eppany | § 46 cTp.235- | bubnmoreka
44 amopdHbIe Tena. AHU30TPOIHS (2uen) 238 HOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso
Kkpuctayibl. COBpeMEHHbIE MaTepHAaIbI 0.ru/ff0c65f0
@eppanp | § 56 bubnmoreka
[naBneHue n KpUCTATUIU3ALIMSL.
Czlgana}I TEIUIOTA TJIaBJICHHUS. VIP@GKHEHHE | hiips://m.edso
y6mmamst (anam 1-4) o koce708
Oepasib | § 47 ctp.248, | bubnumoreka
3Hen YopaxHenue
46 YpaBHeHHe TEMI0BOro O6amaHca ( ) (3a§aqa 6) ]h_itOIf . edso
0.ru/ff0c6820
Paznen 4. JIEKTPOINHAMMUKA (224)
4.1 Inexkmpocmamuxa (104)
47 Oeppasip | § 57
5 (4uen) Bonpoce! 119 | Bu6mmorexa
DneKTpu3anus Tei. DIeKTPUIeCKUuN 06CYKICHHS: 110K
3aps. JIBa BUa DIIEKTPHUUECKUX 2,3,
https://m.edso
3aps0B I1P3
VrpaxkHerme o.ru/ffOc6bcc
(3amaua:1)
48 n DeBpainb § 57 ctp. 309 | bubnuoreka
POBOJHUKH, I[I/IE)JI;KTpI/IKI/I u (4uem) I1P3 IIOK
MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS VIOPGKHEHHE | hrips://m.edso
AIEKTPUYECKOTO 3apsiaa (3agaua:1-3) o.ru/ffOcEbec
49 Maprt § 58
. (1nen) 1IP3 bubnuoteka
B3aumopeiicTBue 3aps10B. 3aK0OH VipakHeHHe 110K
Kynona. Touyeunslii anekTpudecKkuit (3amauva:1-3)
a0 Borpoc st https://m.edso
3api 06C£KHGHHH, o.ru/ffOc6ced
2
50 Mapt § 59 (Bom-poc | py6inorera

Hanpsk€HHOCTD 37€KTpUUYECKOTo



https://m.edsoo.ru/ff0c65f0
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nosist. [lpuHnun cynepno3unuu (1uem) 3) 1HOK
AJIEKTPUUYECKUX NoJeH. JInHum Bonpoc nnst https://m.edso
HAMpPsHKEHHOCTH 016CY>KHCHH’I: o.ru/ffoc6df2
I1P3
Ynpaxxuenue
(3amaum:1-4)
§ 60
Bonpoc nis
00CyXIeHUS:
1,2
o1 Mapt § 62
(2uen) (BOmpOCH) bubnmnoreka
Pabota cuit ameKTpocTaTHYecKoro 3anaun 10K
niosist. [lorennuan. PazHocts 11.92-11.94
HOTCHIHATOR s https://m.edso
3aJauyHuKag 6 0.ru/ff0c6f00
3 (BOIIPOCHI)
52 Mapr § 65
(2uen) Bonpocsr muist
o0CyXKIeHUS:
1,2,
I1P3,
[TpOBOHUKH U TUDIIEKTPUKH B Vnpaxnenne | buoOmHoTeKa
(3amaun:1,2) HOK
ANEKTPOCTATUYECKOM ITOJIE.
§ 66 https://m.edso
JlymsnexkTpudeckasi IPOHUIIAEMOCTh Bompochl 11 | o.ru/ff0c7018
00CYyXIeHUS:
1,2,
I1P3
Ynpaxxuenue
(3amaua:l)
53 Mapt § 67 bubnmnoreka
) (3uen) Marepuan LIOK
OnekrpoémkocTh. Konmencarop E%iEHKH https://m.edso

JIFOOOIIBITHOY

0.ru/ff0c7126



https://m.edsoo.ru/ff0c6df2
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Bonpocsr! muist

00CYXICHHUS:
2,
[1P3,
Ynpaxxuenue
(3amaum:1,2)
94 Maprt § 67 cTp.356,
(3uen) Bompocsr s
00CYXICHHUS:
2,
I1P3,
DJIEeKTPOEMKOCTD TIOCKOTO Ynpaxuenue bubmmorexa
KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO 1 (sanaun:1.2) LOK
§ 68 (Bompoc https://m.edso
ronAcHeatopa 1) 0.ru/ff0c72c0
Bonpocsr s
o0CyXIeHUS:
1-3,
YnpaxxHenue
(3agava:2)
55 Jlabopamopuaa paboma Ne3 Arnpenb JIP Nel0 ctp.
"N3mepeHue 351eKTpOEMKOCTH 1 (1uen) 393
KOHJIeHcaTopa"
56 [TpuHIMTT NEWCTBUS U IPUMEHEHUE Anpenb § 65ctp. 346,
KOHJICHCATOPOB, KOIUPOBAIILHOI'O (1nexm)
amnmapara, CTpyHHOTO MPUHTEPA. 1
DneKTpocTaTHYecKas 3alluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB
4.2 llocmoannwiit 3nekmpuyeckuit mok. Toxku 6 paznuunvix cpedax (12)
57 DNeKTpUUECKUN TOK, YCIIOBUS €r0 Arpenb §1,
cymectBoBanus. I1ocTOsSHHBIN TOK. (2uen) YnpaxHerue
1 (3amaua:1-3)
Cuna Toka. Hampsixenue. § 2

Conportusnenue. 3akon Oma aJist

I1P3



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

ydacTka 1enu

VYnpaxxaenue
(3amayva:1,2)

(buzmka 11
K1)
58 [TocnenoBarensHOE, MapalICIbHOE, 0.5 Anpenb §4
CMELIaHHOE COEUHEHNE (2uen) I1P3 bubnmnoreka
MPOBOJTHUKOB. Ynpaxuenue HOK
(3amauva:1-3)
Jlabopamopnas paboma Nod (dmsuxa 11 https://m.edso
«3yueHne cMEmaHHOrO0 COETMHEHUS K1) 0.ru/ff0c74f0
PE3UCTOPOBY
59 Anpenb §5
(3uexn) [IP3 bubnmnoreka
PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO Vipaxuenue 1HOK
Toka. 3akoH Jlxoyns-Jlenna (3amaua:1-4) https://m.edso
(dbusmka 11 0.ru/ff0c7838
K1)
60 0.5 A 8
3akoH OMa /715 TOJTHOM (3aMKHYTOM) (31:;;?;5 1§'IP3
anekTpudeckoit nenu. Koporkoe YipakHeHue bubnmoreka
3aMBIKaHUE. (3amaua:1-4) 1HOK
Jlabopamopnas paboma Ne5 JIP Ne2 ctp. https://m.edso
«3mepenne DJ1C ucTouyHNKA TOKA U 450 o.ru/ff0c7ae0
€ro BHYTPEHHETO COMPOTUBIIEHHS» ((b;I:"HKa 11
KJT
61 ) Amnpenb §9,
DneKTpOHHAs! TPOBOJAUMOCTH TBEPABIX (4nen) § 2 ctp.14
METaJII0B. 3aBUCUMOCTh YnpaxkHeHne
COTIPOTHUBIICHUS METAJIJIOB OT (3amaua:3,4)
Temrepatypbl. CBEpXIIPOBOIMMOCTh (buzmka 11
K1)
62 Anpenb § 13(Bomn-
DNEeKTPUUECKUI TOK B BaKyyMe. (4nen) pocer),
. Marepuan
CBoiicTBa 2NIEKTPOHHBIX MTyYKOB
pyOpuKu

«910



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
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JIFOOOIIBITHOY

(pusmxka 11
KJT)
63 Maii § 14(Borm-
(1nen) pochl),

[TonynpoBoIHUKH, UX COOCTBEHHAS U Marepuan bubnmnoreka
MpuMecHas MpoBOAUMOCTb. CBOICTBa pyOpHKH HOK
p—~n-nepexoaa. 11omynpoBoHUKOBBIE «910 https://m.edso
puOOpbI JIOOOMBITHO» |  o.ru/ff0c84ae

(buzmka 11

KJ)

64 DIEeKTpUYECKHI TOK B pacTBOpax U Mait § 10(Bom- bubnmoreka
pacriaBax 3JEKTPOJIUTOB. (1nen) pocer) HOK
DIIEKTPONUTHYECKAS AUCCOLUALIUS. (dpmzuxa 11 https://m.edso
DnekTponus k) 0.ru/ff0c82ba

65 DJIEKTPUUYECKUH TOK B ra3ax. Maii §10,§11 bubnuoreka
CamocTosITeNIbHBIN U (2uen) (BOT-pOCH) HOK
HECAMOCTOSATENBHBIN pa3psit. MonHus. (pusmxa 11 https://m.edso
ITnaszma K1) o.ru/ff0c84ae

66 Mait § 6,

DnexkTpudeckue npudopsl U (2uen) TIP3, bubnmnoreka

YCTPOMCTBA U UX MPAKTUYECKOE Vupaxuenue 1HOK

npuMmenenue. [IpaBuna TeXHUKH (3amaua:1-3) https://m.edso

6e30macHOCTH (pusnka 11 o.ru/ff0c86fc

K1)
67 I'onoBasi koHTpOILHAsA padoTa Ne5 Mait bubnuotexa
(3uen) [IOK

https://m.edsoo
.ru/ff0c8c56

68 Koppekuust 3nanmii. O6061maromuit Mait bubnuorexa

ypok 1o Temam 10 kiacca (3uen) IIOK

https://m.edsoo
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.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 68 > 4
11 KJIACC
Kosun4vecTBo 4acos HUcnoan3yemblie
eYyaTHbIe DJIEKTPOHHBIE
Ne Tema ypoka Kontpo JlaGopar | [laTa MaTepHabI undpoBbIie
n/n Bcero JIbHBIE opHas N3YyYCHUSA (yqeﬁﬂmc, PT, oﬁpasonaTenLH
padoTsbI pabora M) ble pecypcesl
Paznea 1. JIEKTPOJAUHAMMUKA (124)
1.1 Maznummnoe none. InekmpomazcHumnan unoykuyus (12u)
ITocTossHHBIE MArHUTEL U UX §§15-17, Yop bubanoreka
B3auMoJieicTBHE. MarHuTHoOE I0JIe. 1 CeHTA0pD §17 LIOK
BekTop MarHuTHON MHAYKIUU. JInHUK (1 nen) https://m.edsoo.ru
MarHUTHOW UHAYKIWH [ff0c9778
MarauTtHoe 1moJjie MPOBOJHUKA C §15 Bubnuroreka
ToKOM. OnBIT DpcTena. 1 CeHTA0pD LIOK
BzaumopeiicTBie nmpoBOIHUKOB C (1 men) https://m.edsoo0.ru
TOKOM [ff0c98fe
TaGopamopnasn paGoma Nel IToB §§15-17 bubnmnoreka
«/3y4eHre MarHuTHOTO TOJISt 1 1 Cenriops HOK
i (2 men) https://m.edsoo.ru
KaTYIIKA C TOKOM /098 fe
JleiicTBre MarHUTHOTO TTIOJIST Ha §18, I1P3, Ymp bubnroreka
IIPOBOAHMK C TOKOM. Cuita Amnepa. 1 1 CeHTs0pb §18 LIOK
Jlabopamopnas paboma No2 (2 Hen) https://m.edsoo.ru
«HccnenoBanue neucTBUSA [ff0c9ac0



https://m.edsoo.ru/ff0c8f6c
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https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

MOCTOAHHOI'O MaroiuTa Ha paMKy C

TOKOM)
Cents16
5 Bxoanasi KOHTpoJIbHas padoTa Nel HTOPE
(3 men)
JlelicTBME MAarHUTHOTO TOJIST Ha §19, I1P3, Yp Bub6nuoteka
5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. CeHts0pb §19 LIOK
Cuna Jlopenua. Pabota cumsl (3 ven) https://m.edsoo.ru
Jlopenua [£f0c9df4
OnekTpoMarHuTHas uHAyKIus. [lotok §§21-22, I1P3,
7 BEKTOpa MarHuTHOM unaykuuu. IJC CeHTA0pD Ymp §22
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU (4 ven)
unaykuuu Papanes
Jlabopamopuasa paboma Ne3 Tlos §321-22 bubmorexa
CeHnts0pb HOK
8 «HccnenoBanue sIBJICHUS
. (4 men) https://m.edso00.ru
AJIEKTPOMATHUTHOW WHIYKITHH) 1ff0cal50
23,11P3, ¥V
WNunyktuBHOCTE. SIBNEHME g 23, jom P bubnuoreka
9 camounaykiuu. 3/1C caMOMHayKIUU. OxT1a0pn P 6’ iKa o LIOK
OHeprus MarHUTHOT'O TOJISl KaTyIIKH C (1 nen) YoP https://m.edsoo.ru
JFOOOTIBITHO. .. »
TOKOM. DJIEKTPOMArHUTHOE ITOJIe §23 [ff0ca600
TexHu4eckne ycTpomucTBa U X §18 cTp 102-
MIPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI, 103,
OxTs6pB
10 AJIEKTPOMArHUTBI, 3JIEKTPOABUTATEIb, (1 ex) §19 cp 110-
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI], A 112, 3anucu B
WHAYKIIMOHHAS TIeYb TETpaau
IToB §§15-23 bubnuoTeka
11 O6o06maromuii ypok «MarautTHoe OKTs0pb (ompenenenus, L[IOK
moJie. DIIEKTPOMarHUTHasT WHITYKITHS (2 men) bopmyibr) https://m.edsoo0.ru
[ff0cab82
12 Konrpoabnas padora Ne2 no teme OxT1a0pb bubnuoreka



https://m.edsoo.ru/ff0c9df4
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«MarauTHoe moJie. (2 men) [HOK
DNIeKTPOMArHUTHAsE UHIYKITUS» https://m.edsoo.ru
[ff0cad58
Pa3nen 2. KOJIEBAHUS U BOJIHBI (244)
2.1 Mexanuueckue u 31ekmpomazHummsle Koaedanusn (94)
CB000/THBIC MEXaHUYECKHUE §§24-27, Bt
Kosiebanus. ['apMoHnUYecKue OKTABDL VYup §24, Hog/IOTeKa
13 KoneOaHusi. YpaBHEHUE p I1P3, Ymp §25, 1
. (3 men) https://m.edsoo.ru
rapMOHUYECKHX KOIeOaHUM. 1fF0caf06
[IpeBparienue sHepruu
Jlabopamopuasa paboma Ned ITor §§24-27
14 «HccnenoBanue 3aBUCUMOCTH OKTs6pb (ompenenenus,
neproa MajbIX KOJICOaHHIA Tpy3a Ha (3 men) hopMyIb),
HUTH OT JJIMHBI HUTU U MACCBI Ipy3a» [1P3, Ymp §27
KonebatenbHblil KOHTYp. CBOOOIHBIE §§31-32,
bu6
AJIEKTPOMArHUTHBIE KOJIeOaHus B OKTAEDL I1P3, Ymp §31, HOEHOTGKa
15 UJeaTbHOM KOJIe0aTeTbHOM KOHTYPE. (4 ne f ITP3, Ymp §32 Ett «-//m.edsoo.rU
AHaJIOTUS MEKIY MEXaHHUECKUMH U A /ff(KJJCBBZ(') '
AIIEKTPOMArHUTHBIMU KOJI€OaHUSIMU
31-32, bubnumoreka
®opmyna TomcoHa. 3akoH OKT36pb 1§'I§P3 Yip §31 10K
16 9 9
COXpaHEHHUS SHEPTUU B HICATHHOM (4 nen) ITP3, Viip §32 httos//m.edsoo.ru
KOJIe0aTeIbHOM KOHTYpE Iff0ch9ca
[IpencraBieHue o 3aTyxarImx §§27,28,33, Bt
Kosie0aHusX. BoIHyXIeHHBIE Ymp §28, nomotera
Hos6pn HOK
17 MeXaHuJecKHue KoieOanus. Pe3onanc. (1 nen) httos://m.edsoo.ru
BBIHYXI€HHBIE 2JIEKTPOMarHUTHBIC A /ffgcbbS 6 )
KonebaHus
[TepemenHsbIi Tok. CUHYCOUIATBHBIN Hos6om §33, Bubnuoreka
18 NepeMeHHbI Tok. MolHoCTh (1 He)l;) [1P3, Yp §33 ILHOK

MNEPEMEHHOTO TOKA. AMHJ’II/ITYJIHOG u

https://m.edsoo.ru
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HeﬁCTByIOIHee 3HA4YCHUC CUJIBI TOKA U

[ff0cbd34

HATIPSDKEHUS
T T 37-38,
pancdopmatop. [IponssoacTso, HosGps §§
19 nepeaaya u norpediieHue 2 ne) IP3, Ymp §37,
ANEKTPUYECKON IHEPTUHU A
Y CTpoiCcTBO U MPAKTUYECKOE §833,38, 3anucu Bubimoreka
20 MPUMEHEHHUE AJIEKTPUUECKOrO 3BOHKA, Hos6pp B TETpaau LIOK
reHeparopa nepeMeHHOTo TOKa, (2 men) https://m.edsoo.ru
JIMHHM 3JIEKTponepeaayd [ff0cc324
DKOJIOTUYECKUE PUCKHU ITPU §33
MIPOU3BOJICTBE IEKTPOIHEPTHH. HosGps
21 Kynbrypa ucnons3oBanus (3 nen)
AJIEKTPOIHEPIUU B NOBCEHEBHOM A
KU3HU
2.2 Mexanuueckue u 31eKmpomazHumHbsle 60aHbl (54)
MexaHnuecKue BOJIHEI, YCIOBUS §29, Ymp §29 Bubnuoreka
29 pactipoctpanenus. [lepuoa. CkopocTb Hos6pn I[IOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. (3 Hen) https://m.edsoo.ru
[Tonepeunblie 1 MPOIOILHBIE BOJTHBI [ffOcca54
§30, Ymp §30 bubnmoreka
93 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh Hos6ps IIOK
3ByKa. Bricora ToHa. TemOp 3ByKa (3 Hen) https://m.edsoo0.ru
[ff0cccOc
§39 bubnmoreka
DNEeKTPOMarHUTHBIE BOJHBI, UX
y Hos6pb [HOK
24 cBoiicTBa U ckopocTs. [Ilkana
(4 venm) https://m.edsoo.ru
AIIEKTPOMATrHUTHBIX BOJH Iff0ccfeD
[IpuHIUIIBI paIOCBA3U U HosGps §40, Ymp §40
25 TeneBuaeHus. Pa3surue cpenacts
(4 men)
cBs3u. Pagnonokamus
26 ITosryrogoBasi KOHTpOJIbLHAsA padoTa HexaOpb bubnuoreka
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Ne3 (1 menm) [HOK
https://m.edsoo.ru
[ff0cc6f8
2.3 Onmuka (10u)
[IpsamoniuHeHOE pacpoCTpaHEHUE §41 ctp (233- Bub6nuoteka
97 CBeTa B OJHOPOIHOM cpejie. Jexabpp 235) LIOK
TodeuHbIi HICTOYHUK CBeTa. JIyd (1 mem) https://m.edso00.ru
CBeTa [ff0cd350
OTpakeHHe cBeTa. 3aKOHBI 341 crp (236- bubsmorexa
Hexabpb 239), TIP3, LIOK
28 oTpaxxeHus ceera. [loctpoenue
6 - (2 nen) Vop §41 https://m.edso0o.ru
M300paXCHUH B IJIOCKOM 3€pKajie IfF0cdde0
§§42-43,
[Tpenomienue ceera. [losHoe I1P3, Ymp §42, bubmmoreka
29 BHYTpeHHee oTpakeHue. [IpeaenbHblii Jexabpb non PyOpuka [IOK
YTOJ1 OJTHOTO BHYTPEHHETO (2 men) «TO https://m.edsoo.ru
OTpa)KEHUs Mo0ONbBITHO...» | /[ff0cd7f6
§42, Vup §43
JlabopaTopnas padora Ne5 Tos §§41-43 bubmotexa
Jexabpb (ompenenenus, [HOK
30 «M3mepeHne moka3aTest
(3 Hem) dopmyis) https:/m.eds00.ru
MIPEIIOMIICHUS CTSKIIa» Iffocd67a
JIunzel. [loctpoenne nzobpaxenuii B 3§44-45, bubmotexa
y Hexabpb I1P3, Vnp §44 ITOK
31 mua3e. DopMyIia TOHKOM JTHH3HI.
v (3 men) https://m.edso00.ru
BEJTMYCHUE JIMH3BI Iffocdd e
Jlabopamopnasn pa6voma No6 Jlexabps §§44-45,
32 «HccmenoBanne cBOMCTB (4 nen) [1P3, Vmp §45,
M300paXeHH B TUH3AX) s
. él::;zpz:;(::; SJImKHLH?I COCTaB Jlexabpn ggi)mp (279-
i ' (4 men)

Jlabopamopuasa paooma Ne7
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«Habnronenne qucnepcuu CBETay

§§51-53,
I1P3, Ymp §51 Bubnuoreka
34 Wutepdepennus cera. Audpakius 1 SnBapp 7011 LIOK
cera. JudppaknuonHas pemeérka (1 Hen) PyOpuka «to https://m.edsoo.ru
JIFOOOIBITHO. . . » [ff0ced22
§52
§54, non Bubnnoreka
35 ITonepedyHOCTh CBETOBBIX BOJIH. 1 SuBapp Pybpuxka «ro LIOK
[Tonstpuzanus cBera (2 men) JFOOOMBITHO. . .» https://m.edsoo.ru
§54 /ffOcf02e
36 Ontuueckue mpuOOPsI U YCTPOUCTBA U 1 SluBapb 3amnucu B
yCIIOBUS UX O€30MacHOr0 NIPUMEHEHUs (2 ven) TeTpaau
Pazgexn 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH (4u)
3.1 Ocnoewl cneyuanvnoit meopuu omuocumenvnocmu (4u)
['paHUIIBI MPUMEHUMOCTH §55, bubnunoreka
37 KJIacCCUYeCKOM MexaHuKH. [locTymarsl 1 STuBapp §56 ctp (313- IIOK
CHEIMalbHOM Teopuu (3 men) 315) https://m.edsoo0.ru
OTHOCHUTEILHOCTHU [ff0cf862
§56 ctp (315-
318), Ymp §56 , bubnuoteka
OTHOCUTENTBHOCTH OIHOBPEMEHHOCTH.
STuBapp non Py6puka LIOK
38 3aMmeUIeHHe BpEMEHH U COKPAILIEHUE 1
R (3 men) «TO https://m.edsoo0.ru
JIFOOOTIBITHO. . .» [ffOcfa42
§56
§57,
OHeprus U UMIYJIbC PEISITUBUCTCKON IToB §§41-45, bubmotexa
. SuBapb ILIOK
39 yacTuIlbl. CBS3b MacChl C SHEPTUEH 1 1 §48, §§51-57
UMITYJILCOM. DHEPIHUs TIOKOSI (4 fex) (ompeneneHust [t i prsu0.0
’ [ffOcfc68
(hopMyIibI)
40 Kountpoasnas padora Ne4 no remam 1 SuBapp bubnmoreka
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«Ontuka. OCHOBBI CIIEIHAIBHON
TEOPHUH OTHOCUTEIHHOCTH

(4 men)

HOK
https://m.edso0.ru
[ffOcf6f0

Paznen 4. KBAHTOBASI ®U3UKA (154)

4.1 Inemenmout K6anmoegoii onmuxu (6u)

§58, §60 ctp bubnuoreka
41 ®otonbl. Popmyna [Inanka. Dueprus deBpaiib 337, LIOK
¥ UMIYJIBC POoTOHA (1 mem) I1P3, Yup (1-4) https://m.edsoo.ru
§60 /ffOcfe16
§59,
bubnuoreka
OTKpbITHE U UCCIICIOBAHUE non PyGpuka
®depanb HOK
42 dorosddexra. Ompiter A. T «TO
C (1 ven) 5 N https://m.edsoo.ru
TOJICTOBA JFOOOIIBITHO. . . Iff0cffod
§59
3akonbl poTtodddexra. YpaBHEHHE 359, bubmmorexa
. . @espanb I1P3, Yup §59 LIOK
43 OuHmreitHa 11 porodaddexra.
K o b (2 Hen) https://m.edsoo0.ru
«Kpachnas rpanuna» hotosddexra 1040156
Hasnenue cera. OnwiTh [1. H. 360, bubmmorexa
. ®espanb I1P3, Yup §60 LIOK
44 Jlebenena. Xumuueckoe JelcTBHE
(2 menm) https://m.edsoo.ru
cpera /ff0d04a6
TexHUYecKue yCTpoHCTBa U 3amnucu B
45 MPAKTUIECKOE TIPUMEHEHUE: deBpanb TETpaIu
¢doToreMeHT, POTOIaTUHK, (3 ven)
COJIHEUHas OaTapesi, CBETOIUO/
3amucu B bubnnoreka
46 Pemenue 3a1au mo Teme «MEeMEHTHI DdeBpainb TeTpaau IIOK
KBAHTOBOM ONTHKH (3 Hen) https://m.edso00.ru
[ff0d0302

4.2 Cmpoenue amoma (4u)
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Mopens atoma TomcoHa. OnBITEI s61 Bubmzorexa
®deBpanb HOK
47 Peszepdopaa mo paccesHUIO 0-4acTHIL.
ITnaneTapHas MOJEIL aTOMA (4 nen) hittps.//m.eds00.1
P A /ff0d091a
§62 bubnnoreka
O
48 IToctynatel bopa cEpath HOK
(4 ven) https://m.edsoo.ru
/ff0dOafa
" §62, bubnmoreka
37y4eHHUE U MOTJIOoEeHUE (JOTOHOB
Maprt ITP3, Ymp §62 HOK
49 [IpU [ePEX0/ie aTOMa C OJTHOTO YPOBHS
- B (1 nen) https://m.edso0.ru
SHEPruu Ha Ipyroi. Buasl ciekTpoB /ff0d0afa
§60 ctp (337-
Bomnnoseie cBoiicTBa yactuil. BosHbl 338), Ymp (5) BubnuoTeka
50 ne bpoitns. Kopriyckynsipao- Maprt §60, §63, nomn LIOK
BOJIHOBOM yasin3M. CrIOHTaHHOE U (1 men) Py6puxka «to https://m.edso00.ru
BBIHY)KJICHHOE M3JTyICHHE mobonbITHO...» | /ff0dOca8
§60
4.3 Amommnoe saopo (54)
o §65 bubnuoreka
TKPBITHE PATMOAKTUBHOCTU. OTIBITHI
51 Pezepdopna o onpeaenennio cocrasa Mapt HOK
(2 men) https://m.edsoo.ru
PaOaKTUBHOTO U3ITYYCHHUS IfF0d0fd2
CgoiicTBa anb(a-, 6era-, ramma- §70
50 u3llydeHus. BiausHue Mapr
pPaZOaKTUBHOCTH Ha KUBBIC (2 menm)
OpTaHU3MBI
OTkpeITHE IPOTOHA U HEUTPOHA. §66, 3anucu B Bubnuoteka
53 W3otombl. Anba-pacna. Mapr TeTpaau, LIOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- (3 Hen) Yup §66 https://m.edsoo.ru
pacnan. ['amma-u3nyuenue [ff0d1162
o4 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. Maprt §§68-69, bubnmoreka
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SAnepHsble peakuuu. SAnepHbiii (3 Hen) VYup §68, [HOK
peakTop. [Ipobraembl, TepCIEeKTUBHI, VYup §69, non https://m.eds00.ru
JKOJIOTUYECKUE ACIIEKTHI AIEPHOU PyOpuka «to /ff0d1356
SHEPreTUKU JOOOIIBITHO. .. »
§69

DneMeHTapHbIe YacTullbl. OTKPBITHE §72, Yup §72,
no3uTpoHa. MeTo Ikl HAOIOICHUS U §64 Buoimmoreka

55 PErUCTpaluy FTEMEHTAPHBIX YACTHII. Armpenb non PyOpuka LIOK
Kpyrnslii cton «@yHaaMeHTaIbHbIE (1 men) «TO https://m.edso00.ru
B3aUMOJIEUCTBUS. EIMHCTBO JFOOOIBITHO. .. » [ff0d0e38
buznYeCcKOi KapTUHBI MUPa» §72

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOD®U3UKU (74)
5.1 Snemenmur acmponomuu u acmpoguzuxu (74)

Otanbl pa3BUTHS ACTPOHOMUH. §73, 3anucu B
[TpuxnamHoe U MUPOBO33pEHUYECKOE TeTpaju,

56 3HAaYeHUE aCTPOHOMHUHU. Bua Arnpenb Yup §73
3B&3qHOTO Heba. Co3Be3 s, IpKue (1 men)
3BE3/1bI, TUTAHETHI, UX BUAMUMOE
nekenne. ColHeyHas cucreMa

57 Connue. ConHeuHast akTUBHOCTb. Ampens §74, Yup §74
Hcrounnk sHeprun CosHIA U 3BE3] (2 menm)
3BE311bI, UX OCHOBHBIC §75, Yop §75
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU

58 MocJieI0BaTeIbHOCTH. BHYTpeHHee Anpenb
ctpoenue 38&311. COBpeMEHHbIE (2 menm)
MIPEACTABJICHUS O IPOUCXOKACHUH U
sBotonny CoJIHIA U 3BE3]
Mineunsiii [1yTe — Hamma ["anaktuka. §§76-77,

59 [Tonoxenue u aBmxenue ConHia B Anpenb Yup §76
[anaktuke. ['anaktuku. YEpHbie (3 Hen)

JBIPBI B sipax rajJakTHK
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60

Bceenennas. PasOeranue rajakThk.
Teopus bosboro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Amnpenb
(2 men)

§§78-79,
Yup §76

61

Hepemenusie mpo0ieMbl aCTPOHOMUU

Arnpenb
(4 Hen)

§79, 3amucu B
TETpaIu

62

KonTpoabsnas padora NeS
«IIeMEeHThI aCTPOHOMHH U
acTpoPU3UKM»

Anpeinb
(4 men)

Pasnen 6. OGOBIIAIOLIEE TTIOBTOPEHMUE (64)

6.1 Oboowarouiee noemopenue (64)

63

Ob6o6maromuii ypok. Pons pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJI0BeKa

Mait
(1 men)

64

O6o06matomuii ypok. Pons u mecto
(GU3HMKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

Maii
(1 men)

65

O6o06matromuii ypok. Posb
¢buznyeckoil Teopun B GoOpMUPOBaAHUU
MIPEACTABICHHUH O PU3NIECKOI
KapTHUHE MHUpa

66

O6o06matromuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B 0011IEM
PSY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTaBICHUN O IPUPOAE

67

IToBTOpeHue no reme «MaroutHoe
noJje. DIeKTPOMarHuTHAs HHAYKIUS

68

[ToBTOopenue mo teme «OnTuka.
OcHOBBI cIENIMANIBHON TeopUn

bubaunoreka
HOK




oTHOcuTenbHOCTU. KBaHTOBas
duzuka»

https://m.edso0.ru
[ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

6. YueGHO-MeTOAMYECKOE 0DeceueHHe.

Kiacc No [Ipenmer ABTOpBI UsnarenscTBO
yueOHHKa yueOHUKa
B ®OII
yueOHH-
KOB
(momosine
HUE K
MIEPEYHIO)
10 1.1.35.1. dusnka Mitkumes I AL | 10 cperenne
KJ1acc 11 W Jp. O PEN.
[TapdpenTreBoii
H. A.
11 1.1.35.1. dusnka Mitkummes AL | 10 cpermenne
Cace 1.2 U Jp. TIOJ pel.
[MapdenTreBoit
H. A.
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481. 1.34.1. ®dwusuka (yueOHbII mpeamer)
OI'AOY AIIO Ho 15
®uzuka 10 Ypoku 1o yaeOHOMY "Akagemust Ilpuka3 | Ilpuxa3 WIOHS
482. 13411 KJ1acc npeamety "duznka" MuHIpocBeneHus 10 Ne 413 Ne 371 Her | Her | Her 2028
Poccun" roja
OI'AOY AITO Ho 15
Ouszuka 11 Ypoku no yuebHoMy "Akagemus [lpuka3 | Ilpuka3 UIOHS
483. 13412 KJ1acc npenMery "®dusuka" MuHnpocselieHus 1 Ne 413 Ne 371 Her | Her | Her 2028
Poccun" rozga
KomnnekcHsriit
o0pa3oBaTeNbHbII
Matepuai 1no Qpusmke,
BKJIFOYAIOIIUH
CIICHapHH YPOKOB,
CLIEHapHH U3YyYEHUS
TEM, BUICOYPOKH,
BHUPTYaJbHbIE Jo 13
®usuka, 10- | maGoparopun, 10- | Ipukas | I[Ipuxas HIOHS
484, 1.34.1.3. 11 K1acchl AOY BO MI'T1Y 11 | M43 No 371 Her | Her | Her 2029
AIIEKTPOHHBIE yUEOHbIE roja

MTOCOOMS U TECTHI C
aBTOMAaTHYECKOH
MIPOBEPKOM I
HCIOJIL30BAaHUA Ha
yYpOKax u
CaMOIIOATOTOBKHU
y4Yaluxcs
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