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PA3JIEJI 1. IIOACHUTEJIbBHASA 3AITMCKA

[Iporpamma mo ¢usuke (yriayOieHHBIH ypoBeHb) aisi oOywarommuxcs 10-11 kmaccoB
paszpaborana Ha ocHoBe PI'OC COOQO, a Taxke ¢ yuérom deaepaibHOl pabodeil mporpaMMbl
BocnuTtanus ¥ KoHuenuuu npenojnaBanusi yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®Denepanuu, peamu3ylONIMX OCHOBHBIE 00pa3oBaTeiIbHBIC
POTPaMMBI.

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUH C TPEOOBAHHUSIMMU:

— ®epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepanuny;

— npukaza MunooprHayku ot 17.05.2012 Ne 413 «O6 yrBepkaeHun ¢eaepaibHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbLHOTO CTaHAPTa CPEAHETO O0IIero 00pa30BaHU
(c M3MEHEHUsIMU, BHECEHHBIMH IpHKa3oM MunmnpocBemeHuss ot 12.08.2022 Ne
732);

— mnpukaza Munnpocsemieanst ot 18.05.2023 Ne 371 «O6 yrBepxkaeHUH (enepanbHoi
00pa3zoBaTeNbHON MTPOrpaMMBbl CPETHETO O0IIEro 00pa30BaAHUSY;

— KOHIICTIIINY TPEeNoAaBanus yaeOHoro npeamera «Pusnkay;

— CII 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHIECKHAE TPEOOBAHHUS K OPTaHU3AIHSIM
BOCIIUTAaHUS W OOYYEHHUs, OTAbIXa M O3JOPOBJICHUS JETEH M MOJOICKN»,
YTBEP>K/ICHHBIX ITOCTAHOBJIEHUEM IJIaBHOTO CaHUTapHOro Bpaua oT 28.09.2020 Ne
28;

— CanlluH 1.2.3685-21 «I'urnennyeckue HOPMAaTUBBI U TPEOOBAHUS K 0OECIIEUEHUIO
Oe3omacHOCTH U (WK) O6e3BPEeTHOCTH Ui YeloBeKa (haKTOpPOB Cpebl OOUTAHUSY,
YTBEPKACHHBIX TOCTAHOBJIEHUEM IJIaBHOTO CaHUTapHOro Bpaua oT 28.01.2021 Ne 2;

— y4eOHOro MjaHa U OCHOBHOW 00Opa30BaTeNbHOW MPOTPaMMBbl CPEIHETO OOIIEro
obpazosanust MOV CIII Nel03;

— (enepanpHOif  paboueil mporpaMMbl Mo  yuyeOHOMY mpenMmeTry «DPu3mKay
yriay0JIeHHOTO YPOBHSI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeNbHOE MPEAMETHOE  COAEPIKAHUE,
YCTAaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCTh M3YYCHHS TEM M pa3fesioB Yy4eOHOTo
peaMeTa ¢ YI6TOM MEXITPEIMETHBIX U BHYTPHITPEAMETHBIX CBSI3€H, IOTUKH YIeOHOTO ITpoIecca,
BO3PAaCTHBIX 0COOCHHOCTEH oOydatomuxcs. [Iporpamma o gusnke maét npeacTaBieHUE O HENsX,
coJlep>kaHuu, 001el cTpareruy 0O0ydeHus, BOCIUTAHUS U Pa3BUTHS O0YUYaAIONUXCS CPECTBAMU
yaeOHoro npeameta «Pus3uka» Ha yriiyOaEHHOM YpOBHE.

N3yuenne kypca QU3UKK YrIyOJEHHOTO YPOBHS TIO3BOJISIET pPEaM30BaTh 3aqadu
npoecCHOHANBFHOM OpPHEeHTAllUY, HANPaBIEHO HA CO3JaHHE YCIOBHH IS TPOSBICHHUS CBOMX
WHTEJJIEKTYaTbHBIX Y TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYaroIIMMCS, KOTOpbIE
HEOOXOAMMBI U TPOAOKEHUST O00pa3oBaHUsS B OpraHu3aIusaX MNpodecCHOHATLHOTO
00pa30BaHU 110 PA3THYHBIM (PU3UKO-TEXHUYCSCKUM U WHXCHEPHBIM CIIEITUATBHOCTSIM.

B mporpamme mo ¢u3mMke ompeAensioTcs IUIaHUPYeMble Pe3yJbTaThl OCBOCHHS Kypca
(bu3KUKYM Ha YPOBHE CPEHETO O0IIET0 00pa30BaHMs: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(na yrnmyOnéHHoM ypoBHE). HayuyHO-MeTom0I0rHuecKoi OCHOBOM [tst pa3paboTku TpeOoBaHUH K
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3yJbTaTaM O0y4arouIuxcs, OCBOMBIIMX
nporpamMmy 1o (pu3uke Ha YpOBHE CpeIHEro oOmiero oopa3oBaHHs Ha yriayOJIEHHOM YpPOBHE,
SIBIISIETCS] CHCTEMHO-I€ATeIbHOCTHBIA MOAXO/I.



[Iporpamma mo ¢pu3HKe BKIIFOYACT:
— IUTAHUPYEMBbIE PE3YIIbTaThl OCBOCHUS Kypca GU3UKH Ha YIITyOJIEHHOM YPOBHE, B TOM
YHCIie TIPEMETHBIE PE3YIbTATHI 10 TOJaM O0YUICHHUS;
— coJepxkanue yuyeOHoro npeamera «Du3nkay 1o rogam o0ydeHuHsI.
[Iporpamma 1o (H3MKE NPETOCTABISET BO3MOXKHOCTH JUISI PEAIM3AlMH  Pa3THYHBIX
METOAMYECKHX TOIXOM0B K MpPENnoJaBaHui0 (U3MKM Ha YrIIyOJEHHOM YpOBHE HpPU YCIOBUHU
COXpaHeHHsI 00513aTEIbHOM YacTh COAEpIKaHus Kypca

1.1. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA

du3mKa Kak Hayka o Haubosee o0IMKX 3aKOHAX MPHUPOJIBL, BHICTYIIAsl B KAYECTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaloIIeM MUpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XUMHEH, Ouosorueit, gusmueckoir reorpadueir u acrpoHoMueil. Vcrmonp30BaHHEe W aKTHBHOE
OpUMeHeHHe (U3UYECKUX 3HAHUM ONpeaeausio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHMsS HOBBIX
MaTepHajioB C 3a/JaHHBIMH CBOWCTBaMH. M3ydeHne (u3MKM BHOCHUT OCHOBHOH BKJax B
(dbopMHIpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa 00y4aromerocs, B popMupoBaHue yMeHUH
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MIPH BBIIIOJIHEHUN UMHU YY€OHBIX UCCIIC0BAHUM.

B ocHoBY Kypca (u3MKH Ha ypOBHE CpelHero obuero oopa3zoBaHus MOJIOXKEH Psl UEH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B coOoTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUY C HEW MaTepuai Kypca pu3uku oObeAMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoea zymanumapusayuu. E€ peanuzanus MpeanonaracT UCIoab30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3n4eckoi HaykKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIeMaMHu.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriyOoaE€HHOTO YpOBHS Mpeanoaraet
3HAKOMCTBO C IIMPOKHUM KPYIrOM TEXHHUYECKHMX MU TEXHOJIOTMYECKHX IPHUIIOKEHUN H3YYEHHBIX
Teopuii W 3akoHOB. [lpm 3TOM paccMaTpwBalOTCs Ha YpPOBHE OOIIMX MPEACTAaBICHUN U
COBpPEMEHHBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn rkonocuzayuu peanusyercs MOCPEACTBOM BBEJIEHUS AIIEMEHTOB COJEpXKaHUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIONIONIB30BAHUS U
HKOJIOTUYECKOH O€30MaCHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (HU3HMKE TOJKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CHCTEMHO-/IEATEIbHOCTHOTO 1oxo/a. st GU3UKM peann3alus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHoro nporiecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUYECKOTO
9KCHEPUMEHTA, BKJIIOYAIOLIET0 (PPOHTAIbHbIE YUYEHHUYECKUE OIBITHI NMPH H3YyYEHHH HOBOIO
MmarepHana, JadopaTopHbie paboThl U paboThl MpakTHKyMa. [Ipu 3TOM BO3MOXHBI /iBa crioco0a
peanu3anuy GU3NIECKOTo MpakTHKyMa. B mepBoMm ciydae mpakTUKyM IIPOBOAUTCS OO B KOHIIE
10 u 11 kmaccoB, 1100 TIOCIIE IEPBOTO M BTOPOTO MOJTYTOAUM B KXKIOM M3 3THX KJIaccoB. Bropoit



croco0 — ATO HWHTErpamus padoT MpPaKTUKyMa B CHUCTEMY JIa0OpaTOpPHBIX padOT, KOTOpPHIC
IPOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paboTramu mpakTHKyMa
IIOHMMAETCS CAMOCTOATEIBHOE MCCIEIOBAHHUE, KOTOPOE IPOBOJAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 0000IIEHHOrO BUa O€3 MOIIaroBOi HHCTPYKIHH.

B nporpamme 1o ¢usuke cucrema yueHHYECKOro IKCIEPUMEHTA, Ja00paTOPHBIX paboT U
NpPaKTUKyMa MPeICTaBlIeHa €AUHBIM NepeyHeM. BrIOOp TeMaTHKH 1715l ’TUX BUAOB YUCHHUECKUX
NPAaKTUYECKUX PAa0OT OCYHIECTBISETCS YYaCTHHKaMH 0Opa3oBaTENBHOTO IMpolecca MCXOIsS M3
0COOEHHOCTEM MOYpOYHOIO IUIAHUPOBAHMS M OCHalleHWs KaOuHeta Qusuku. Ilpu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSIMH IPOBOJAUTH MNpsIMbIE M KOCBEHHbIE
U3MEpPEHUs, MCCIEeOBAHUS 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB IIO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUI Pacdy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJlaHHOM M HESIBHO 3aJJaHHOM
($u3nYECKON MO/IENBIO, IO3BOJISAIOLIME IPUMEHATh U3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjiena Kypca, TaK M MHTErpupysd HNPUMEHEHHE 3HAaHUN M3 pa3HbIX pa3fesoB. s
KayeCTBEHHBIX 3a/auy I[PHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsCHEHUe/NpeacKa3aHue
IpOTEeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaroLIeH >KU3HM, TpeOyromue BbiOOpa
du3nyecKoil MOAEIU AJIsl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (puU3MKH yriayOJEHHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH U3y4yaTbcs B YCIOBMAX INpEeAMETHOro kabunera. B kabunere
(GU3HUKH T0JIKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B [porpaMMe 1o (u3MKe YYEHHMUECKUX OIBITOB, Ja0OPAaTOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe IeMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00eCneunBaeT MOCTAHOBKY MEPEUYHMCIEHHBIX B Iporpamme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHUS H3y4yaeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

1.2. HOEJIX U3YUYEHUS YYEBHOI'O ITIPEIMETA

OCHOBHBIMU LEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

— (opMupoBaHHe HHTEpeca M CTPEMJICHHS OOYdYalOUIMXCS K HAyYHOMY H3YUYEHUIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— pa3BUTHE NPEACTAaBICHUH O HAYYHOM METO/A€ INO3HaHUA M (popMUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

— (opMupoBaHHEe HAy4YHOTO MHPOBO33PEHHUS Kak pe3ysbTaTa M3y4YeHUsS OCHOB
CTpOECHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

— ¢dopMHUpOBaHHE YMEHHUN OOBSICHATH SBJICHUS C HCIOJIb30BAaHWEM (U3HUYECKUX
3HAHUU U HAYYHBIX JI0KA3aTeNbCTB;



— (opMupoBaHue TMpenCTaBICHUM O poau GU3MKA U1 Pa3BUTHUA  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTH;

— pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX chepax Oymyieil npodeccruoHaaIbHOU
NESITEIbBHOCTH, CBSI3aHHBIX C (DU3HMKOM, MMOATOTOBKA K JalibHeleMy 0Oy4eHHIO B
9TOM HalpaBJICHUU.

1.3. 3BAJJAYM NU3YYEHUSA YYEBHOI'O IIPEIMETA
JlocTrkeHue 3TUX Lieel o0ecrieunBaeTcsl pellieHueM CIIEAYIOIINX 3a/1a4 B MPOLIECCe N3YUYEHUs

Kypca (pHU3MKH Ha YPOBHE CPETHEr0 O0IIEro 0Opa3oBaHUS:

— TpUOOpPETEHUE CHCTEMbl 3HAHMK 00 O0O0mMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYAs  MEXaHWKY,  MOJICKYISIpPHYIO  (U3HKY,
JIEKTPOIUHAMUKY, KBAHTOBYIO (DH3UKY H JIEMEHTHI aCTPO(DHU3UKY;

— (dopMupoBaHHe YMEHHI NPUMEHSITh TEOPETHUECKUE 3HAHUS Il OOBSCHCHUS
(GU3HYECKUX SBJICHUNA B TPUPOJEC W IS TPHHITHS MPAKTUYCCKUX PEIICHUN B
MIOBCEIHEBHOM JKU3HU;

— OCBOEHHE CIIOCOOOB pEIICHHs Pa3UYHBIX 3a7ad C SBHO 3aJaHHOW (PHU3HUECKON
MOJICNIBIO, 3aj]la4, IOAPA3yMEBAIOIINX CaMOCTOSITEIbHOE CO3/laHue (HU3MYECKON
MOJICNI, aJIeKBaTHOW YCJIOBUSAM 3aJa4d, B TOM 4HCJIC 3a/la4 HHKXCHEPHOTO
XapakTepa;

— MOHMMaHHWe (PU3MYECKUX OCHOB M MPHHIIUIIOB JICHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

— OBNIQICHHE METOJlaMH  CaMOCTOSITENIbHOTO  IUIAHUPOBAaHUS M MPOBEACHUSA
(U3HYECKUX  JKCICPUMEHTOB, aHaIW3a W HHTEPIpETali  HHQPOPMAIIHH,
oTpefieNieHus] JOCTOBEPHOCTHU MOJIYUEHHOTO Pe3yNbTara;

— CO3/IaHWe YyCJIOBUH JUIi pa3BUTHS yMEHHH IPOEKTHO-HMCCIIEIOBATEIHCKOH,
TBOPUYECKOH JIeATEIHHOCTH;

— pa3BuTHE HHTEpeca K chepaM TpodecCHOHATBLHON ACSITENHHOCTH, CBA3AHHOM C
(bU3UKOI.

1.4. MECTO YYEBHOI'O IPEJJMETA B YYEBHOM IIVIAHE

Ha u3yuenue ¢pusuku (yriyOonéHHbIN ypoBeHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 yacoB B Hepenmto), B 11 kimacce — 170 gacos (5
YacoOB B HEJIEIIO).

[lpennaraemelii B paboueil mporpamme 1o (u3Mke TMepeyeHb JabOpaTOPHBIX U
NPAaKTUYECKUX PaloT SBISETCS PEKOMEHJOBAHHBIM, BEIOOP MPOBEACHUS TaOOPaTOPHBIX paboOT U
OTIBITOB OMpEJENsIeTCs ¢ yYETOM HHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYarOIUXCsl.



1.5. ®OPMbl YUETA PABOYEH NPOTPAMMBI BOCIIMTAHUS B PABOUYEM
ITPOI'PAMME 110 ®U3UKE

Pabouas mporpamma Bocriurarust MOY CII Ne 103 peanuzyercst yepe3 HCIOIb30BaHUE
BOCIIUTATEILHOTO TOTEHIMAda YPOKOB (pu3uku DTa paboTa OCYMIECTBISETCS B CIEIYHOIIUX
dbopmax:

— Tno0yxaeHne o0y4aromuxcst COONI0IaTh HAa YPOKE OOLICTIPUHSTHIE HOPMBI MOBEICHUS,
npaBwiia OOIEHUS CO CTapIIMMHU (MEeJaroruyecKuMu pabOTHUKAMU) U CBEPCTHUKAMU
(0OyJarommMHuCst ), MPUHIUITBI YIeOHOU JUCIHUILIMHBI U CAMOOPTaHU3aINY;

— MpHUBJICYECHHUE BHUMaHUS OOYYaIOIIMUXCS K IIEHHOCTHOMY AacIeKTy M3Yy4aeMbIX Ha ypoKax
NPEIMETOB, SIBICHUN, COOBITUH 4Yepe3: JAEMOHCTPALUI0 OO0YyYaloIIUMCS MPUMEPOB
OTBETCTBCHHOTO, TPAKIAHCKOTO  TOBEACHHS, TPOSBICHHUS  YCJIOBEKONMIOOHWS U
no0pocepIeyHoCTH; oOpallleHHe BHHMAaHHMS Ha HPABCTBEHHBIE AaCMEKThl HaydHBIX
OTKPBITHIA, KOTOPHIE U3yYalOTCs B JAHHBI MOMEHT Ha YPOKE; Ha IPKUX YUCHBIX,CBI3aHHBIX
C U3y4aeMbIMH B IaHHBIM MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbII OHU BHECIIM BPa3BUTHE
Hallel CTpaHbl U MUpPa, HA JTOCTOWHBIC TOJPAKaHUsI IPUMEPHI UX JKU3HU, HA MOTUBBI UX
MOCTYIKOB; HCIIOJIb30BaHHE Ha YpokKax HH(OpMaluy, 3aTparuBarolleil Ba)KHbIC
COIMaIbHBIEC, HPABCTBEHHBIE, ITUYECKUE BOIIPOCHI;

— HCIIOJIb30BaHHE BOCHUTATENBHBIX BO3MOXHOCTEH COJIep)KaHus y4eOHOro mpeameTa Aiis
dbopMupoBaHUs Y 00YYAIOIIUXCS POCCUHUCKUX TPATUIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEH Yepe3 no00p COOTBETCTBYIOIUX YUeOHBIX MAaTEPHUAJIOB AJIs
YTEHUS U U3YUEHUs, TPOOJIEMHBIX CUTYAIUl 17151 0OCYXIEHUS B KJIacCe;

— UVHUIMUPOBAaHUE OOCYKICHHH, BBICKA3bIBAHUN CBOETO MHEHHUS, BBIPA0OOTKH CBOETO
JUYHOCTHOT'O OTHOIICHHS K H3y9aeMbIM COOBITHSIM, JIHIIAM;

— BKJIIOYEHHE B YPOK HUIPOBBIX MHpPOLENYp, KOTOpPbIE MOMOTAIOT MOJAEPKaTh MOTHBALIUIO
o0ydJaromuxcss K TMOMYYCHHUIO 3HAHWM, HaaXUBAHUIO TO3HTUBHBIX MEXKINYHOCTHBIX
OTHOLIEHUH B KJIacCe, IOMOTal0T YCTAHOBJIEHUIO JOOpOXKeIaTeIbHONU aTMOC(EPHI BO BpeMs
YPOKa;

— TpUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIHPYIOIIMX MTO3HABATEIIbHYIO
MOTHBAIIMIO O0YYarOIMINXCS;

— TMpUMEHEHHE TPYNNoBOi pabOThl WM pabOTHI B Tapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHTHOW pabOThl M B3aUMOACUCTBUIO C APYTUMHU 00YJaIOIIUMUCS;

— BBIOOP M HCMOJB30BAaHUE HA YPOKAX METOJOB, METOIMK, OKA3bIBAIOIINX BOCIUTATEIbHOE
BO3JICUCTBUE HA JIMYHOCTb B COOTBETCTBUU C BOCHUTATEIBHBIM HJCAIOM, LEIBIO M
3a/1auaMy BOCIIUTAHMS;

— VHUIMUPOBAHUE U TOJIEPIKKA MCCIEAOBATEIHCKON EATEIHbHOCTH IKOJILHUKOB B (hopMme
BKJIIOYEHUE B YPOK PA3JIMYHBIX HCCIEAOBATENIbCKUX 3aJaHUN, YTO JAeT BO3MOXHOCTH
oOydaromuMcsi TPUOOPECTH HAaBBIKM CaMOCTOSITENIBHOTO PEUIeHHs] TeOopeTHYEeCKOn
npoOJieMbl, TEeHEepUpPOBaHUS U OQPOPMIICHHS COOCTBEHHBIX THUIIOTE3, YBAKUTEIHHOTO
OTHOIICHUS K UYKHM HIEsAM, ITYOJIMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAaHUS U
OTCTauBaHUS CBOEU TOUKHU 3PEHUS;

— YCTaHOBJIEHHWE YBaXXUTEIBHBIX, TOBEPHUTEIBHBIX, HEPOPMAIBbHBIX OTHOIICHUN MEXKIY
YUHTEJIEeM U YUEHUKAMHU, CO3/IaHHEe Ha YPOKaX AMOLMOHAIbHO-KOM(pOPTHON CPE/IbI.



PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITPE/IMETA

2.1. KPATKASA XAPAKTEPUCTHUKA COJAEPKXKAHUA IPEIMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJTY

10 KUIIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOAbI
UCCIIeIOBaHMS (PU3NICCKUX SIBIICHUH.

DKCIIepUMEHT U TeOpus B Mpoliecce Mo3HaHus Npupoabl. HabmrogeHne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEIUYMH (QHAJIOTOBbIE U IU(PPOBBIE MU3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemuocTu n3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBICHUN U MPOLECCOB (MaTepualibHAsi TOYKA, aOCOJOTHO
TBEPJI0E TEJI0, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusnyeckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IPH IIOMOIIIH aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

3HakoMCcTBO ¢ UppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mMepeHust GU3NIECKUX
BEJIMYMH MTPU MOMOILU KOMITBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

Ilepemerienne, CKOpOCTh (CpEmHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbI KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOIMHEWHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobomHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTro Mo/
YIJI0M K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTepuaibHOW TOYKU OT
BpPEMEHH U UX IpaduKu.

KpuBomnuneiinoe nsmxenue. [[BrkeHre MaTepUAIbHOM TOUKU MO OKPY)KHOCTH. YTJIOBasi U
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTesbHOE (TaHCeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CHOUAOMETp, ABM)KEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepeJaul, CKOPOCTHbIE TH(THI.



Hemoncmpayuu.

Mogenb cuctemMbl 0OTCUETA, MILTIOCTPALMs KHHEMATUYECKUX XaPAaKTEPUCTUK ABUKECHUS.

CnocoObI uccae0BaHUs ABUKCHUI.

Nnmoctpanus npeaeabHoro nepexoia i u3MepeHue MIrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBHKEHHM C UCIIOJIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpapnenue ckopocTy Npu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMaXx OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

N3Mmepenne yCKOpeHUs IPU NPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM JIBUYKEHHUH O HAKJIOHHOM
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majaeHus (PeKOMEHI0BAHO UCIOJIb30BaHKEe U(POBOH
nabopaTopun).

W3yuenne OBMXEHUS Teja, OpOIIEHHOTO TOPU30HTAIbHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMXKEHUS Tea MO OKPYKHOCTU € TOCTOSHHOU 110 MOAYJKO CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETA. [[pUHIMI OTHOCUTENBHOCTH
["anunes. HemnepuuanbHble cCCTEMBI OTCUETA (ONpeieeHHEe, TPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCTH. 3aBHUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TIQJIEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX TEeNm M HUX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKynierocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenwe. Cuia TpEHHUsS CKOJBXKEHUS M CUJIa TPEHHS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIEHUS MPHU ABMKEHUU Tella B JKUIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: MOMIIWITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIIMTT OTHOCUTEIBLHOCTH.

Kauenune nByX UMIMHIPOB WIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.



CpaBHEHME PaBHOJECHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACChl Tella
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO Cril, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOJACHCTBHS TEIL.

H3mepeHne Macce 110 B3aUMOJICHCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NIOABEME U ITaJICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue paBHOACHCTBYIONIECH CHIT TPH JBMXKEHUH OpyCKa 10 HAKJIIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHS OpycKa IO HaKIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

W3yueHne BMKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH yepes3 JIErKuii OJI0K.

N3mepenue ko3¢ uiienTa TpeHHus 1o BEIMYUHE YIIIOBOro KO3 QHUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka [0 HAaKJIOHHOM IUIOCKOCTM C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHne ABMKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHOo TBEpAOE Teino. [locTynarenbHoe U BpalaTesbHOE JIBUYKEHUE TBEPJOrO Teia.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

Ycnosus paBHOBECHSI TBEPAOTO TEINA.

VYcroitunBoe, HEYCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPaKmuKym.

HccnenoBanue ycloBUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHMS.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOMIAb ONOPHI.

Tema 4. 3akonvl cCOXpaneHusn 6 MexaHukKe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MomeHT umnyibca MaTepuaabHOM TOYkH. IIpencraBieHre O COXpaHEHMHM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX ITOJISX.

Pabora cunel Ha ManoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe mpeacraBieHue
paboThI CHITHL.

MoIHOCTB CHITBIL.



Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIUH MATEPUATILHON TOYKH.

[ToreHunanbHble M HEMOTEHIMANbHbBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHuuanpHas
SHeprus ynpyro 1ehopMHUpPOBaHHOM HpyxuHbl. [loTeHLIManbHas 3HEPrust Teja B OJAHOPOIHOM
IpaBUTalMOHHOM mose. [loTeHnuanbHas 3Heprus Tena B TPaBUTALMOHHOM II0JIE€ OJHOPOIHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMuueckast ckopocTb. TpeTbst KoOcMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTHUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum s UMACANbHOM JKUJIKOCTH Kak CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHUueckue ycTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

W3MeHeHune 3HepruM Tea Mpu COBEPILIEHUU pabOThI.

B3anMHble npeBpaneHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH MIPU IEHCTBUU HA TEIIO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM aleHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepeHune umirynbca Tena o TOpMO3HOMY MYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA [IPH YIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEPIUU NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJie CTpOeHHs! ra30B, KHUAKOCTEH U TBEPIABIX TeI U OOBSICHEHUE CBOWMCTB
BellecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocodbl e€ u3mepenus. lllkama temmnepaTyp
enncus.

Monienb naeanbHOTo raza B MOJEKYJIIPHO-KMHETUYECKOM TEOPUH: YaCTHUIIbI Ta3a JBUKYTCS
XAOTHUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma temmeparyp KeneBuna). 3akon Jlanebrona. M3ompomeccsl B HJ€adbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MpoLEeccoB: U30TEPMA,
u30x0pa, n3obapa.



CB43b MEXy JaBJICHUEM U CPEAHEN KUHETUYECKOM YHEPTUEHN MOCTYNATEIbHOTO TEMIOBOTO
JIBU>KEHUS MOJIEKYJT MJI€aTbHOTO ra3a (OCHOBHOE YPAaBHEHHUE MOJICKYJIS PHO-KUHETUYECKON TEOPUH
WJICaJIbHOTO Ta3a).

Cs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHen
KMHETUYECKOM dHEprueil NoCTynaTeIbHOrO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHudyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IMIPOIIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Huddy3us xunkocrei.

Mogaens onbita [lITepha.

[IpuTsxeHue MOJIEKyYII.

Mogenu KpUCTAITUYECKUX PEIIETOK.

Habnronenue u nccienoBaHue H30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue mporecca yCTAaHOBJICHHS TEIUIOBOTO PABHOBECHS TPU TEIIOOOMEHE MEXITY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEPMUYECKOro TMpoiecca (pPeKOMEHJOBAHO HCIONIb30BaHHE LU(POBOIA
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3yuenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmoannamuueckas (T/l) cucrema. 3ajaHne BHEIIHUX YCIOBHUM AJIs1 TEPMOJIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napameTpbl. [lapaMeTpsl TEpMOIMHAMHYECKOM CUCTEMBI KaK
CpelHMEe 3HAaUeHUs BEJTUUYMH, ONMCHIBAIOIINUX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS peflaKcalis TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp wuAcalIbHOTO Ta3a B TEPMOAMHAMHUKE — CHCTEMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENN: HU3Kas KOHIEHTpAIMs 4YacTUll, BBICOKHE TeMIlepaTypbl. BoipaxkeHue s
BHYTPEHHEH YHEPTUU OJTHOATOMHOTO UCAITBHOTO rasa.

KBasucrarnueckue u HECTaTHUECKHUE TIPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMHUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOHOCTD, U3ITYUYCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[TepBrIii 3aK0H TepMoaMHAMUKH. BHyTpeHHs1s1 sHeprus. KomudecTBo TEmioThl U paboTa KaKk
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKOU CUCTEMBI.



Bropoili 3akoH TepMOAMHAMHUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBbI MPOXOAMT EAMHCTBEHHAas anuabarta.
AOcoitoTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT O0oJiee XOJIOJAHOrO Tejla K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTumocTs IpUpOIHBIX IPOLIECCOB.

[TpuHMne AeicTBUS TennoBbiX MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCIEKThl MCIIOIb30BAHUS TEIUIOBBIX JABUrarened. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHnueckue ycTpoicTBa M TEXHOJIOIMYECKHE IPOLECCHI: XOIOAWIBHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTATEeNd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIUIOBOI'O HAcoca,
yTUIIM3alKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKU «TEIIOBOW U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IpH aquadaTHYecKoOM paclIupEeHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJIeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeITOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHoOro mporecca.

N3ydyeHne B3aMMOCBS3M 3HEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M TEMIIEpaTypbl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHne © KulleHuWe. YJenbHas TeIoTa
napooOpa3zoBaHusl.

Haceimmennsie ¥ HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeIuioTa miaBienus. Cyomumarus.

Hedopmaruu tBEpHOro Tena. Pactsokenne u cxatue. Cosur. Moayns FOnra. Ilpenen
yrapyrux aedopmanui.

TennoBoe pacmMpeHnue KUAKOCTEH U TBEPIBIX TeJ, 00BEMHOE U JMHEHHOE paCITUPECHHE.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KOApdUImeHT mMOBepXHOCTHOTO HaTshKeHUs. KanuispHbie
ABJICHM. JlaBlleHHe 110 UCKPUBIEHHOU MOBEPXHOCTHIO KUAKOCTH. Dopmyra Jlamiaca.



TexHHueckne yCTpPOMCTBA M TEXHOJIIOTMYECKHE IIPOLIECCHL: JKUIKUE KPHUCTAJLIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TemnoBoe pacmupeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunenue. Kurnenue rnpu NoOHMKEHHOM JaBJICHUU.

W3mepeHue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHHsI BIaKHOCTH.

HccnenoBanye HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEILIECTBA.

Bune! nedpopmanuii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUs] JKUIAKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbAA.

M3yuyeHnue CBOMCTB HACBIICHHBIX IIaPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHUH.

N3mepenue ko3¢ puirenTa moBepxXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. danekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpuzanus Tea U e€ MposBIIEHUs. DJEKTpUdeckuil 3apaa. [[Ba BUaa 3JIEKTPUUECKUX
3apsa0B. [ IpoBOIHUKY, IUANEKTPUKH U IOJTYTIPOBOJHUKH. DJIEMEHTAPHBIHN JJIEKTPUUECKU 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nojie. Ero aelicTBrue Ha 3J€KTpUUECKUE 3apsbl.

Hanpsok€aHocTs  amekTpuueckoro mnois. IlpoOnbiif 3apsa. JluHum HanpsokEHHOCTH
AIIEKTpUYECKOTO 1oJist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHIMANIOB M HaIPsIKEHUE.
IToTenumanpHas 3HEPrus 3apsiaa B AIEKTPOCTaATUYECKOM noJie. [loTeHnnai 3;1eKTpoCcTaTHYeCKOTrO
noJisl. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJI 3JIEKTPOCTATHYECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOIHOTO).

[TpuHIMI CYyTIepHIO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilonme paBHOMEpHO 3apsDKEHHON OECKOHEUHOM ITOCKOCTH.
KapTuns! mMHNAN HaOPsyKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM MoJIe. JIM3neKTpUIeCcKas IPOHUIAEMOCTb BEIIECTBA.

Kongencarop. OneKTpoEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/IEHCATOopA.



[TapannensHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coenMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

JIBrKeHUe 3apsyKEHHON YacTUIbI B OJHOPOAHOM 3JIEKTPUUYECKOM IT0JIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Bau ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIHTa.

YCTpolCTBO U ICMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOpa OT IUIOMIA/I IIACTHH, PACCTOSIHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuwvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: 3JHEPTUu 3apsH>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYUYCHHS
CBETOJINO/1A.

N3yuenue npoTekaHusi TOKa B LEMHU, COAEpHKAIIEH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs]) TIPU  TOCIEA0BATEIHHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA Yepe3 Pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBaHMSI TIOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. lcTouHukm Toka.
Hanpsioxenne U u DJIC E.

3akoH OMa JJ1 y4acTKa LEeMH.

DIIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJHOPOHOTO TTPOBOTHUKA
OT €ro JUIMHBI U IJIOU[a/Id MOTIEPEYHOr0 CeUeHus. Y IeJIbHOE CONPOTUBIICHNE BEIIECTBRA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoIHOCTb 3EeKTpUYECKOro ToKa. TeroBast MOITHOCTD, BbIJIEIsieMas Ha PE3UCTOpeE.

O/1C u BHyTpeHHEee CONPOTUBICHUE UCTOYHHIKA TOKA. 3aKkoH OMa ISl TOJTHOH (3aMKHYTOM)
ANEKTPUUECKOM 1enu. MouHoCTh UICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KoHnneHncaTop B 1enu mocTOSTHHOTO TOKa.

TexHu4ecKkne yCTPOMCTBA W TEXHOJIOTHUYECKHE TIPOIECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKEHUSL.



HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILJIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

HccenenoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTUBIICHHUS ITPHU TOCTOSIHHOM HAIPSIKEHUU.

[Tpsimoe m3zmepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coeqrHEHUsT UCTOYHUKOB Toka, DJ[C GaTapeii.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKCHUS IS JIAaMITbl HAKaJTMBAHUS.

YBenuuenue mpejeia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH NP KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTU MOTEHLIMAJIOB MEXAY MOJI0CAMU HUCTOYHHMKA TOKA OT CHJIbI TOKA B
LEIH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOCTBEHHass W TNPUMECHas MPOBOJUMOCTh TOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUALUS. DIEKTPOIU3.
3axonbl Dapazes 1UIst 3JIEKTPOIH3a.

OnekTpuueckuii TOK B Trazax. CaMOCTOSITENBHBII W HECAMOCTOSTENbHBIN pa3ps.
Pa3znuunble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOJI, TaJlbBaHWKA, paQUHUPOBAHWUE MEJW, BBIIUIABKA QJIIOMUHUSA, DJIEKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsl 2nekTposinza Dapanest.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

CpaBHeHUE MPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

Habmronenue anektponusa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.



HccnenoBaHue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH TUOJA.

Du3nYecKUil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB U  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OlLeHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIE0BAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH,
IPOBEpPKA IMPEJUIOKEHHBIX TUnoTe3 (BbIOOp M3 paboT, ONUCAaHHBIX B TEMAaTHMUYECKUX pa3jeiax
«YYeHNYECKHIA HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

Me:knpeameTHbie CBSI3H.

N3yuenue kypca ¢puzuku yriayosnénHoro ypoHs B 10 kiiacce ocymiecTBiseTcs ¢ yu4éToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, C6AZAHHBIE C UYUEHUEM MENMO008 HAYUHO20 NO3HAHUA:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TeOpHUs, HaOIroAeHUe,
9KCHEPUMEHT, MOJCIIMPOBAHKE, MOJIEIIb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHUIl, N3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHmi. JluHelHas QyHKoms, mapadona,
runepooia, ux rpaduku u cBoicTa. Tpuronomerprudeckue GyHKIHUN: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOpbl M HX HPOEKIMH Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexannueckoe JBUKEHHE B KUBOW mpupoae, 1upPy3us, ocMoc, TENI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXaloUle  cpedpl,  yTHIM3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBJICHUS B )KUBOU NMPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MoJy4YeHHe HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPIBIX Tell, KUIKOCTEH U
ra3oB, OJKUIKHE KPHUCTAIbl, DJEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JUCCOLMAIus, TalbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAaHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKLUMHU (KPOHIUTEIHH, pemérdarsie
KOHCTPYKIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U JIpyrue), ABUTATe]Ib BHYTPEHHETO CropaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOH/IMIIUOHEP, TEXHOJOIMH TIOJIyYe€HHs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOITYIPOBOAHUKOBBIE IPUOOPHL, TaJIbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anmoneicTBie MOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHOe moue.
Bekrop marautHONM MHAYKUMU. [IpUHIMI Cyneprno3uiy MarHUTHBIX 1OJIeH. JIMHMM MarHUTHOU
UHAYKLHH.



MarsutHoe nosie NpoBOJHUKA C TOKOM (NPSIMOrO IMPOBOJHMKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cwiia Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e HampaBleHHE M MOXYJb. JIBH)KEHHE 3apsHKCHHOM YacTULBl B
OJIHOPOJJHOM MarHUTHOM noJjie. Pabora cuisl Jlopenua.

MaruutHoe nosje B BeuecTse. @eppomMarHeTuky, napa- U IMaMarHeTUKH.

TexHuueckue ycTpoMcTBa M TEXHOJIOTMUYECKUE IPOLIECCHl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, yCKOpUTENIN
3JIEMEHTapHBIX YaCTHL.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMA MarHUTHOTO IIOJIS IOJIOCOBOTO M TOAKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa JMHUN MarHUTHOM MHIYKIUM TOJS JJIUHHOTO IIPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

Habumronenne ABM>KeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

Hccnenoanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUU HAa OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBneHne 3neKTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHWTHOM MHAyKumu. DJIC
MHAYKIHMH. 3aKOH 2IEKTpOMarHuTHO! nHAykuuu Papanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karylika WHAYKTUBHOCTM B ILENHM IOCTOSIHHOTO ToOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IO0JIE.

TexHnueckue ycTpoicTBa U TEXHOJIOTMUYECKHE TPOLECCHI: HHAYKLIIMOHHAS [1€4Yb, COJIEHOM,
3alUTa OT SJEKTPU3ALUH TeJ MPU JABHKEHUN B MAarHUTHOM T10J1€ 3eMJIH.

Hemoncmpayuu.

HabmioneHue siBieHus 3JeKTPOMAarHUTHOM MHAYKIUH.

Hccnenosanue 3aBucumocty DJ[C MHAYKIINN OT CKOPOCTH U3MEHEHNSI MArHUTHOT'O ITOTOKA.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu D/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIH.



Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanue siBJICHUS AJIEKTPOMATHUTHON UHAYKITUU.

Ornpezenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue sBJI€HUS CAMOUHTYKIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieGanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensuaasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTnueckoe M JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHEHHUsI MEXaHUUECKOW HEepTrun ). BbIBOI TMHAMUYECKOTO
OMHMCAHUS TAPMOHUYECKHUX KOJICOaHHUH U3 UX YHEPTeTUUCCKOTO U KHHEMAaTHIECKOTO OITUCAHMS.

AMrutyaa u ¢aza konebanuil. CBsi3p aMIUIMTYABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJICOAHUH MAaTEMAaTHIECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHI TPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aryxaromux konedanusax. BeinyxxaeHHbie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOIl. ABTOKOIEOaHUS.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUECKHE IPOIECChl: METPOHOM, Yachl, Kauesw,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeTbHOrO ABMKCHHUS.

Hablmronenre He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJICOAHH rpy3a HA HUTH OT aMILTUTY/bI.

WccnenoBanue 3aTyxarommx KoiaeOaHU U 3aBUCUIMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHUi
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAacCUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
npeJcTaBIeHU 00 naeanbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPHU KOJEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KoyeOaHHil Ha yIpyrom mojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasITHUKA.

[IpeoOpa3zoBanme SHEPTUHU B IPYKUHHOM MasiTHUKE.

WccnenoBanme yObIBaHUS aMILTATY Bl 3aTYXAOIIUX KOJICOAHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnole Konedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOaHUSI B HCATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3artyxaromuye DJeKTPOMarHuUTHbIE KoJjeOaHus. BBIHYXICHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBINT TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKSHUS TIPU Pa3INIHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.



CunyconaabHbIN IEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOP M KAaTylIKa MHAYKTUBHOCTH
B LIENI CHHYCOMIAJILHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKEeHU.

Wneanbublii Tpanchopmarop. [IponsBoncTBo, nepenada u norpeOiIeHue IEKTPUIECKON
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHMOCTh 4aCTOTHI CBOOOIHBIX KOJIeOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXarIIUX EKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BrinyxeHHbIE CHHYCOUIAIbHBIC KOJICOAHMUSI.

Pe3ucrop, karymika MHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOoPA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padbomot, nPAKMUKyMm.

Wzyuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKA 4epe3 MOCieI0BaTeIbHO COEAMHEHHbBIE KOHIEHCATOoD,
KaTYIIKY U pE3UCTOp.

Habmtoienue 3meKTpoMarHuTHOTO Pe30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbLE 60IHbL.

MexaHudeckue BOJIHBI, YCIOBUSI HUX pacnpoctpaHeHus. [lomepeunble W MNpOAOJBHBIE
BOoJHBL. [lepros, cKkOpoCcTh pacnpoCTpaHeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemMOp 3ByKa.

[ITymoBoO€ 3arpsi3HeHNE OKPYKAIOIIEH Cpe/ibl.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3IYYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTpPaXK€HHE, [pEeIOMJIEHHME, TMOJSIpU3aLNs,
uHTEephepeHIMs U AUDPaKIHSL.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI paIKOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4YecKne YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JIMarHOCTHKA B TEXHUKE U METULIHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacpPOCTPaHEHUE TOMIEPEUHBIX U IPOAOIHHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.



3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habumronenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHUE.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHuUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHENHOE pacIpOCTpaHEHHUE CBeTa B OJHOpoAHOM cpene. JIyu cera. TodeuHsblit
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne u300pakeHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaia.

[Ipenomnenune cBera. 3akOHBI MpeEIOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETa YEpe3 IpaHully pasjesna
JIBYX ONTUYECKUX CPEI.

Xon nyueit B npusme. ucnepcus ceera. CinoxHbIi cocTaB Oesnoro ceera. LIBer.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yrosl MOJIHOrO0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmylia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOU OCH.
[TocTpoenune n300pakeHui TOYKU U OTPEe3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CUCTEMaXx.

Ontuueckue npubopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKas CUCTEMA.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(EPEHIITMOHHON KapTUHE OT JIBYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl Kaccuueckux HHTePHEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOII,
dboToanmapar, MUKPOCKOII, MPOSKIIMOHHBII armapar, MpOCBETIEHUE ONITUKH, BOIOKOHHAS ONITHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.



HccnenoBaHue Xoa CBETOBBIX IIyYKOB Yepe3 IIOCKONapauIeNbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIInm CBeTa.

HaOnroneHue 11BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaGnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TprMeHeHne TOISPOUIOB IS U3YUCHHSI MEXaHUYECKUX HAMPSHKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepenue nokasaresis IpeloMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTU (POKYCHOT'O PACCTOSTHUSL OT BELIECTBA (HA IPUMEPE KUJKHUX
JIUH3).

N3mepenue pOKyCHOTro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[TonryueHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

N3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT OBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO U3TYICHUS Ha IBYX LIEIISX.

Habmronenue nucniepcum.

HaGnronenue u uccnenoBanue JUPppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[TonryueHue cekTpa U3Iy4eHUs] CBETOUO/A TIPY OMOIIH TU(PAKIIMOHHON pPEIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuLlbl TPUMEHUMOCTH KJIACCHUECKOW MexaHuku. IlocTymaTel cnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPIHsI MOKOSL.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

VYyeHnueckuit HKCIIepUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUll (MO ¢oTorpagusiMm TPEeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKkynapnuo-6011o60ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Tefa). 3aKoH
cmeleHnsa Buna. I'nnoresa Ilnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdpexr. OnbiTel A. I'. CroneroBa. 3akoHbl poTodPdexTa. YpaBHeHHEe DUHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.



JlaBneHue cBeTa (B 4YacCTHOCTH, IaBJIEHHE CBETa Ha aOCOJIOTHO IOIVIOLIAMOINYIO U
a0COIOTHO OTpaXkaromIyto moBepxHocTs). OnbiTe [1. H. JIeOenenra.

BonHoBbie cBoiicTBa yactun. Bonubl ne bpoiur. [Inuna BosHBI e bpoinsg u pasmepsl
00J1acTH JIOKaIU3auy ABIKYLIeica yactuisl. KopmyckynspHo-BonHoBoM ayanusM. Judpakuus
JJIEKTPOHOB Ha KpUCTAJIIaX.

Criernduka n3mepenuii B Mukpomupe. CooTHoueHus HeonpenenénHocrei I elizendepra.

TexHUUecKne yCTPOMCTBA U TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (POTOAIIEMEHT,
(doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOUO/.

Hemoncmpayuu.

DoTo3deKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETo GpoTodddekra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJTYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToaHoI.

Conneunas Oarapest.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HccnenoBanue porope3ucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccnenoBanus Gporospdexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [TnanerapHas mozens atroma Pesepdopaa.

[Toctynatsl bopa. M3nydenue u noriouieHue (OTOHOB NPH MEPEXOJe aToMa € OJHOI0
YPOBHsI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPIUM aTOMa BOAOPOIa.

CnoHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHHueckne yCTpOHCTBA M TEXHOJIOTMYECKHE NIPOLECCHI: CHEKTPAJIBbHBIA aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

VYCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Habmonenue nuHeiiuaToro crnekrpa.

HccnenoBanue crieKTpa pa3pekKeHHOr0 aTOMapHOTO BOJIOPOJAA U M3MEpPEHUE MOCTOSIHHON
PunGepra.

Tema 3. Qusuka amomMHo20 A0pa u I1eMEeHMAPHBIX YACHUY,.

Hyxnonnas moznens sinpa I'eiizen6epra—lBanenko. 3apsa sapa. MaccoBoe 4MCIO sipa.
N3otonsl.

PannoaktuBHOCTh. Asba-pacnaa. DNEeKTPOHHBIH U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYEHHUE.

3aKOH paJuOaKTHBHOIO pacnaaa. PanuoakTtuBHblE u30oTOnbl B mpupone. CBoiicTBa
MOHM3UPYIOLIETO U3IIy4eHUs. BiusHue pagroakTHBHOCTH HA UBbIe OpraHu3Mbl. EcTecTBeHHBIN
¢dbon uznyuenus. Jlozumerpusi.

DOHeprust CBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.



SAnepubie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABJISIEMOTO  TEPMOSIIEPHOTO  CHUHTE3a. JKOJOTMYECKHE aCMEeKThl pPa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

@yHIaMEeHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHsl, Me30HbI U JentoHsl. [IpencraBinenue o
CranpaptHoit mosienu. KBapk-riatooHHAas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHas SHEPIUsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoWCTBa U TEXHOJOTMYECKHUE MPOLECCHl: JO3UMETp, Kamepa Buibcona,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusam).

WccnenoBanue pagnoakTUBHOTO (pOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBHI aCTPOHOMUM U ACTPOPU3NKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpukinanHOe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS OOBSICHEHUS TIPUPOJIbI KOCMUYECKUX OOBEKTOB.

Mertoasl actpoHOMHUYECKUX HccienoBaHuii. COBpPEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
pasnoTeNeCKONbl, BHEaTMOCc(hepHasi acTpOHOMHUSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOW MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
MocJIeIoBaTeIbHOCTH. BHyTpenHee ctpoenue 3BE3M. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUH U BoJoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne u neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
Bonwmoro B3peiBa. PennkroBoe u3nyydeHue.

Macmra6Has ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

Hab6nronenus 38€31H0T0 HEOA HEBOOPYKEHHBIM IJ1a30M C HUCTIOIB30BAHIUEM KOMITBIOTEPHBIX
MIPHUIIOKEHUH JUTS OTIpeIeTICHHsI TIOJIOKEHUSI HEOECHBIX 00hEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MOMymapus U sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIIEIOBAHUN 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH,
MPOBEPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).



Oo6o0maroniee NOBTOpPEHME.

O6oOmieHne W cUCTeMaTH3alUsl  COJACpXKaHHWs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «KonebaHus u BOJHBI,
«OCHOBBI CHEIUAIIBHONM TEOpUU OTHOCHTENbHOCTH», «KBaHTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH, COLMATBHOW U
ATHYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAyYHOW KapTUHE MHpa, 3HAYCHHE OIMHUCATENIbHOM, CHCTeMaTU3UpyIolleh, 00bICHUTEIBHON U
nporHoctudyeckor GpyHkuui Gusmdeckoi Teopuu, posib Gpuandeckoi Teopuu B GOPMUPOBAHUU
npeCcTaBiIeHu 0 (PU3NUYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPEACTABIECHUIN O IPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H.

Wzyuenue kypca ¢usuku yranyonéHHoro ypoBHs B 11 kiacce oCylIecTBIsIETCS ¢ YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnule noHAmMUA, CEA3AHHbBIE C UZYYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbLHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUI. Tpuronomerpuueckue (yHKIUU: CHHYC,
KOCHUHYC, TAQHI€HC, KOTAHT'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIAECTBO. BekTopel M uX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku no100Ms TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozusa: >nextpruyeckue sBICHUS B )KUBOM NPUPOIe, KoJieOaTeIbHbIEe IBUKEHUS B )KUBOU
IPUPOZE, DSKOJIOTMYECKHE PUCKH IIpU IPOU3BOJACTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpPY)KAloIIeW cpenbl, yIbTpa3BYyKOBas AMATHOCTHKA B MEAMIIMHE, ONTHYECKHE
SIBJICHUSI B )KUBOW MPUPOJIE.

Xumua: CTpOE€HHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMUECKas CTPYKTypa TBEPIBIX Ted,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMUECKOM PEIIETKH, CTIEKTPAIbHBIN aHATIN3.

T'eozpaghusa: marHuTHBIE TOIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MJIEKTPOMAarHUTOB, IEKTPOJABUTATENb
SlkoOu, reHepaTOp TMEPEMEHHOIO TOKa, WHAYKIMOHHAs TIe4yb, JHHUM dJIEKTponepeaady,
AJIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpPa3ByKOBasi JHArHOCTHKa B TEXHUKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coJiHeyHast OaTapesi, CIyTHUKOBbIC IPUEMHHKH, sIIEPHAst SHEPTeTUKA U SKOJIOTUYECKHE aCTIeKThI
€€ pa3BUTHS.



2.2. METAITPEJIMETHBIE CBA3H YYEBHOTI'O ITPEJIMETA

[Tporpamma mo ¢usuke coorBercTByeT TpeboBanmsiMm PI'OC COO k mmaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yJibTaTaM OO0y4YeHHs, a TAaKKE€ YUYUTHIBACT
HEOOXOUMOCTh peau3alliil MEXKIPEAMETHBIX CBsi3ed (U3UKH C E€CTECTBEHHO-HAYyYHBIMU
yueOHBIMU TpeaMeTamMu. B Hell onpeaenstoTcs OCHOBHBIE LENH M3ydeHUs (U3UKH HA YPOBHE
cpeanero oOmiero oOpa3oBaHUs, IUJIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (PHU3HMKH:
JMYHOCTHBIE, METaIIpeIMETHBIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

®dusznka 3T0 Hayka o mpupoje. B mpupone ¢usnveckue, XUMHYECKUE U OUOJIOTHYECKUE
SBJICHUS B3aMMOCBS3aHbI. B paboueii porpaMme MIPEelyCMOTPEHO
OCYIIECTBIICHUE MEXKITPEAMETHBIX U METAIIPEAMETHBIX CBSI3EH.

MeranpeqMeTHBIA TIOIXOJ TpU TpernojaBaHud (PHU3UKKA PAcCMATPHBACT HCIOJIb30BAHUE
WHTETPUPOBAHHBIX YPOKOB C MPUBICYCHHEM HEKOTOPBIX 3HAHWNA OOYYAIOIIMXCS U3 CMEXHBIX
npeaMmeToB (pusuka, maTemMaTuka, OHOJIOTHS, XHMHS, acCTpOHOMUs, Teorpadus WU Jap.) U
00001IAI0IINX YPOKOB, a TAKXKE MPOBEACHHUE UCCIIEI0BATENLCKUX PaboT

B pe3ynbTaTe ocBOeHUS MporpaMmbl o GU3UKE HA YPOBHE CPETHETO OOIIETo 00pa3oBaHuUs
y oOyuaromerocs OyayT chopMmupoBaHbl MeETampeAMETHbIE PE3yJIbTaThl, BKIIOYAIOIIHE
MO3HABATEIIFHBIC YHUBEPCAIbHBIE Yy4YeOHBIE JCHCTBHS, KOMMYHUKATHBHBIC YHHWBEpPCAJIbHBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIC YHUBEPCAbHBIE YUeOHBIE JCHCTBUS.



PA3JIEJI 3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

N3yuenne (U3MKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa30BaTeHBHBIX PE3YyIbTATOB.

3.1. JUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAULMOHHBIM LIEHHOCTSIM  POCCUHCKOro  0OIIecTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTb TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 0OIIECTBa;
® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U I€MOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaxX TPaKIAaHCKOTO OOIIECTBA,

y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUM C HX

(GYHKIUSAMHU 1 Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHNSA:
® c(pOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NATPUOTH3MA;
® [ICHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;
® CrocoOHOCTb OLEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELIEHUS, ODUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OyIyIIErO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® DOCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYAs OJCTETUKY HAy4yHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
® [UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHHIO B 00JaCcTH (U3UKU Ha

MPOTSKEHUH BCEU JKU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:



c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJ00AILHOTO XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

IUIAaHUPOBAHKUE U OCYIIECTBIIEHUE JICHCTBUI B OKpY’Karollel cpejie Ha OCHOBE 3HAHUs
1eJiel YCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OIbITa JEATEIbHOCTU SKOJIOTMYECKON HalpaBiICHHOCTH Ha OCHOBE
UMEOIUXCs 3HaHUH 10 (pU3HKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIECTBIIATH  MPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIHHOCTD
WHIUBHIyaJIHO U B TPYIIIE.

3.2. METATIIPEAMETHBIE PE3YJIbTATbI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble oruueckue AeiicTBUs:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U aKTyaIM3UPOBATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH NeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paccMaTpUBaeMbIX (PU3MUECKHX
SABJICHUSIX;

pa3pabaTeiBaTh IUIAaH peHIEHWs TpoOlieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIECACTBUH JCATEIHHOCTH;

KOOPJMHHUPOBATh M BBIOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BJIa/IETh HAYYHOWH TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMHU U METOJaMU (PU3UUIEeCKOn
HayKH;

BJIQ/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
(GU3UKHA, CIMOCOOHOCTBIO MW TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TIOMCKY METO0B
pemieHuss 3amad  (QU3MYECKOTO COJEP)KAHUS, NPUMEHEHUIO pa3IUYHbIX METO/I0B
MO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPHPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUAX, B TOM YHUCIE MIPU
CO3JIaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh NPUYMHHO-CJIEJICTBEHHBIE CBA3M M AKTYaJIM3UpPOBATh 3aJadyy, BBIIBUIAThH
TUTIOTE3Y €€ PeIIeHMs], HAXOUTh apTYMEHTHI JIJIsl JOKa3aTeIhCTBAa CBOMX YTBEPKICHHU,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh MOJYYEHHbIE B XOJ€ pELIEeHUS 3a7auyd pe3yibTaTbl, KPUTUYECKU
OIICHUBATb UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;



CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 33]a4i B 00pa30BATEIbHON NEATENLHOCTH, B
TOM YHCJIC TP U3YUCHHUH (DUBUKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HECSITCIHHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TOIXObl U PEIICHHUS,

CTaBHUTh NPOOJIEMBI M 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

Pabora ¢ unopmanmeii:

BJIaJICTh HABBIKAMH MOJTYICHHS HHPOPMAIUU (DU3HUECKOT0 COIePIKaHUS U3 HCTOUHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBISATh IMOUCK, aHAJIN3, CUCTEMATH3AIMIO U
HUHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (HOPM IPEICTABICHHS,

OIICHUBATH JJOCTOBEPHOCTH HH(OpPMAIIHH;

HUCITIOJIB30BAThH CpCIICTBa I/IHq)OpMaIII/IOHHI)IX u KOMMYHI/IKaIII/IOHHBIX TCXHOJIOFI/If/'I B
pCI_HeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX u 0pFaHI/I3aIlI/IOHHI)IX 3a1a4 C
coOiroficHMeM TpPeOOBaHUH  APrOHOMHUKHM, TCEXHHUKH O€30IaCHOCTH, TI'MTHUCHBI,
pecypcocOepeKeHusl, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKAHUS B PA3IUYHBIX (dopMmarax ¢ ydETom
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayIWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
NPECTABICHUS U BU3yaTH3allHU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOM JEesATEIbHOCTH;
pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;
pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHMSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;
BbIOMpAaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4leHa KOJUIEKTHBA,

IPUHUMATH 1€ COBMECTHOM JESTEIIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTAaBIIATH IUIAH JEHWCTBUH, PACIHPENEIATh POJIA C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh pe3yIbTaThl COBMECTHOMH paboThl;

OLIEHMBATh KayeCTBO CBOETr0 BKJAJa W KaXJOTO y4YacTHHMKAa KOMaHIbl B OOIIMH
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJEU C MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh IO3UTUBHOE CTPATETMYECKOE IOBEACHHME B PA3IMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO EATEIbHOCTh B 00JACTH (PU3UKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIECHUS PACYETHBIX M KaYEeCTBEHHBIX 3a7ad, IUIaH
BBITIOJIHEHUS MTPAKTUYECKON pabOThl C yYETOM HMMEIOIIMXCS PECypCoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;



pacuIMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHHMIO W TPOSIBIICHUIO JPYAWIMH B 00IacTH (PHU3UKH,
MOCTOSTHHO IMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJeTh HABbIKAMM IIO3HABATENBHOM pe(IEeKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JIIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pellIeHUs;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
PUHUMATD ceOsl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJISL
YPOBHsI cpeHero ooiiero oopa3oBaHus y 00y4aromMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
UHTEJUICKT, MPEAIOoJaraloniui choOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABICHUS Pa3BUTUSI COOCTBEHHOM AMOIIMOHANBHON cepsl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETryJIMpOBaHHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  INPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
HN3MCHCHUAM U IIPOSABIIATH FI/I6KOCTI), OLITH OTKPBITBIM HOBOMY,

BHYTPEHHEN MOTHBALMM, BKIIFOYAOLIEH CTPEMIICHUE K JOCTHXKEHHIO IIEJIH U YCHEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, HUCXOoas U3 CBOUX BOSMO)KHOCTGI\/'I;
OMIIaTuH, BKHIO‘I&IOIIIC?I CHOCOOHOCTH MOHUMAThH OMOIHOHAJIIBHOC COCTOSIHUC APYTHUX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIEPEXKHUBAHHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBATh OTHOLIEHHS C
JPYTUMH JIFOABMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

3.3. HPEAMETHBIE PE3YJIbTATbHI

K konny oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEeCcKOH,
COLIMAJILHOW M 3THYECKON cdepax AesTeNbHOCTH YeJIOBeKa, POjib U MECTO (PU3UKU B
COBPEMEHHOM Hay4HOU KapTUHE MUPA, 3HAYECHUE OIUCATEIbHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (PYHKUMI (QHU3MUECKOW TEOpHH — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpur B POPMHUPOBAHUU
MIPEACTABICHHUH 0 GU3NICCKOI KapTHHE MUPA;



pas3nyaTh yCIOBUS IPUMEHUMOCTH MOieTiel (PM3NYECKUX TN U MPOLIECCOB (SABICHHIA):
UHepLUalbHas CUCTEMa OTcuéTa, abCOJIIOTHO TBEPLOE TENO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOTHOE MajieHne, abCOMOTHO ynpyras aedopmanus,
a0COJIIOTHO YIPYyroe U abCOIIOTHO HEYIPYTO€ CTOJIKHOBEHHMS, MOJEIH ra3a, >KUJKOCTU
U TBEPJOro (KpUCTAJUIMUECKOI0) TeJla, UIeadbHbIN ra3, TOUSUHBIH 3apsill, OHOPOIHOE
JIEKTPUYECKOE T10JIE;

pasinyath YcioBUS (IpaHMIbI, O0O0JAaCTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKME IIPOLIECChl U SIBJICHUS, HUCHOIb3Ys
OCHOBHBIE IIOJIOXKEHHMSI WU 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTh MEXaHMYECKOTO
JBWOKEHUS, (POPMYSIBI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBM)KEHUS, MPeoOpa3oBaHUS
["anunes a1 CKOPOCTH M IEPEMELEHM S, 3aKOHBI HpI0TOHA, IPUHLINAIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATNOTEHHs, 3aKOHbl COXPAaHEHMsI UMIIyJIbca U
MEXaHUYECKOW SHEPTHH, CBSI3b PaOOTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH,
yCIIOBUSL paBHOBECHSl TBEPAOIrO Tejia), NMPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCJIOBHMS HPUMEHUMOCTH (PU3UYECKUX 3aKOHOB!
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHUsI UMITYJIbCA U1 MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHUS, UCIOJb3YsI OCHOBHBIE
nonoxerns MKT u 3akoHBI MOJIEKYISIPHON (PU3UKH U TEPMOINHAMUKH (CBS3b 1aBJICHUS
UJCANBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO JBHKEHUS U
KOHIIEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELECTBA CO CPEAHEN KHHETHYECKON
DHEPrUeil TEIUIOBOTO IBMKEHMSI €r0 YacTHl], CBA3b JABJICHHSA HAEAJIbHOIO rasa ¢
KOHIIEHTpAaLlME MOJIEKYJ U €ro TeMreparypou, ypaBuenue MenaeneeBa—Knanerpona,
NEepBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs YHEPTHH B TEIJIOBBIX MPOIIECCaXx),
IIPY 3TOM HCIIOJIb30BATh MAaTEMATHUUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBATH YCIIOBHS
IPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Knaneiipona,

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPUUECKUE SIBJICHHSA, MCIIONB3ysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHUsI AJIEKTPUUECKOI0 3apsijia,
3akoH KynoHa, NOTeHIIMaNbHOCTh ANEKTPOCTATUYECKOTO OIS, IPUHIIUIT CYIIEPIO3UIINU
AIIEKTPUYECKUX NOJIEH, IPA STOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)K€ NMPAKTUYECKH BAKHBIE COOTHOIICHHMs: 3aKOHBI OMa I ydacTKa LENU U i
3aMKHYTOM 3JIeKTpuuecKoi 1enu, 3akoH Jlxoyns—Jlenua, npasmia Kupxroda, 3axoHbl
®dapanes 15 JIEKTPOTU3A);

OMKCHIBATh (PU3MUECKHE MPOILIECCHl U SBJICHUS, UCIOIb3Ysl BEIMUUHBL: MepeMelIeHue,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJbHAs PHEPIus, KHMHETHYeCKas SHEprusi, MeXaHudeckas dSHeprusi, pabdora
CHJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUIIA TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHHUS,
MOIIIHOCTb, SHEPTUS B3aUMOACHCTBUS Tesa ¢ 3eMiI€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroil aepopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSISI SHEPTUs UI€ATBHOTO 0THOATOMHOTO Ia3a,
paboTa HaeanbHOrO ra3a, OTHOCHTENbHAs BIAXHOCTH Bo3nyxa, KIIJ| uaeampHOTO
TEIUIOBOTO JBUIaTElNs; IEKTPUYECKOE I0JIE, HANPSKEHHOCTD JIEKTPUYECKOTO IOJIA,
HANPsDKEHHOCTH TIOJISI TOYEYHOIO 3apsiia WM 3apsDKEHHOTO IIapa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTATUYECKOrO IIOJS, PA3HOCTh IOTEHIIMAJIOB,



3JIEKTPOJBIKYIAs CHJIA, CHJIa TOKA, HAIPSIKEHUE, MOUIHOCTh TOKA, 3JIEKTPUYECKas
€MKOCTB IIJIOCKOT0 KOHAEHCATOPa, COMPOTUBIIEHUE YYACTKA LEMH C MOCJIEI0BATEIIbHBIM
U TapauIe]IbHbIM COCJUHEHUEM PE3UCTOPOB, DSHEPIUsl JJIEKTPUUYECKOTO  IOJIS
KOH/JIEHCATOopa;

OOBSACHATH OCOOCHHOCTH MTPOTEKAHUS (PU3MUECKUX SIBIICHUI: MEXaHUIECKOE ABMKCHHUE,
TEIUIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWS, TUIABIICHUE W KPUCTAJLTU3ALUSA,
HAaIlPaBJIEHHOCTh  TEIUIONEpPENaun, JJEKTPHU3alMus  Tel, HAKBUIIOTEHLHAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

MIPOBOJMTH WCCIICIOBAHKNE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYWHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
dbukcupoBaTh pe3yabTaThl MOITYYCHHONW 3aBUCUMOCTU (PU3NYECKUX BEIHYUH B BHJIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3yJibTaTaM HUCCIIEI0BaHNUS;

MPOBOANTHh KOCBCHHBIC HM3MEPCHUS (PU3NYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUS, OIICHUBAaTh aOCOJIOTHBIE W OTHOCUTEJbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJUTH OMBITHI IO MTPOBEPKE MPEJI0KEHHON TMIMOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTM3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JIETIaTh BBIBOJI O CTATyCE MPEITI0KEHHON TUIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIENOBATEILCKOW U TMPOEKTHOM
JEATeTLbHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB W J1A0OpaTOPHOTO
000pyI0BaHus;

pemaTh pacyETHBIC 3a7]a4H C SBHO 33JJaHHOM U HESIBHO 3aIaHHOM (PM3UYECKOM MOJIETBIO:
HAa OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUU TMPU HCIOIB30BAHUU MATEeMaTHYECKUX METOOB
pelIeHusT 3a1ad, MPOBOJUTH pAacYEThl HAa OCHOBAHUM HUMEIONIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (DUM3MKH, a TakKe WHTEeTpally 3HaHWA W3 JPYTHX TPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXKICHHH C OMOpod Ha
M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHS;

WCITOJTH30BATh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB PaOOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOANTH MPUMEPHI BKJIaJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIEHWBATh TOCJIEACTBUS OBITOBOH H  TPOU3BOJCTBEHHOU
NESTENIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMMA
3KOJIOTUYECKOM 0€301acHOCTH, MpECTaBICHUI 0 palroOHATIBHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUU JOCTWKEHUW HAyKd M
TEXHOJIOTHH JIJIs TaThbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;



IPUMEHSTH pa3IMyHbIE CIIOCOOBI PabOThI ¢ HHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTWH, TpPH 3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U MIPEIbSIBICHUS YUeOHOM U HAyYHO-TIOMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpIIpeTanuy MH(pOpManny, MOIy4YEeHHONW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBATH IOJy4aeMyl0 MH(OpMANWIO M OIECHUBATh €€ TOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a UCTOYHHUKA HH(POPMALIUY;
NPOSIBIIAITh  OPraHU3allMOHHBIE W TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B TpyIIle C WCIOJIHEHHUEM PA3IMYHBIX COLHUAIBHBIX POJIEH, IJIaHHUPOBATH
paboTy Tpymmbl, paUOHAIBHO pPACHPENENATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHUE
paccMaTpuBaeMoi mpoOIeMbl;

OpPOSIBIIATh MOTHMBAalMI0O K Oyaymed mpodeccHOHanbHOW — JESTENbHOCTH — I10
CHEeNHUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOHW, COLHUAIbHOW U
3THUYECKON cdepax NesTeNbHOCTH YelIOBeKa, pojb U MECTO (PM3UKU B COBPEMEHHOMN
HAay4YHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJIOBEKa U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYE€HUE  OMHUCATENbHOM,
CHUCTEMaTH3UPYIOLIeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIUI (usnueckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKONM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O IPUPOJE;

pa3auyaTh yCIOBUS IPUMEHUMOCTU MoJienel (PU3HMUeCKUX TeJl U MPOLEeCCOB (SBICHUI):
OIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JI, TapMOHHUYECKHE
KoJIeOaHus, MaTeMaTWYeCKM  MAasTHHUK, WJICIbHBIH NPYXUHHBIH  MasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBINA KOJeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJesen
aToMa, aTOMHOTO sI/ipa U KBAaHTOBOW MOJIEIH CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCHOJb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIiepa, cuia
Jlopenua, 3aKkOH »AJEKTPOMAarHUTHOW WHAYKUWH, mnpaBuiao Jlenma, cBazp OJIC
CaMOMHYKIUH B AJIEMEHTE 3JIEKTPHUUECKOH 1IETIH CO CKOPOCTHIO U3MEHEHHSI CUJIBI TOKA,
MIOCTYJIAaThl CIIEUAIBHON TEOPUH OTHOCUTENBHOCTH DHHIITENHA);

aHAJTM3UPOBATh U OOBSCHATh KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOb3Ys IOJ0KEHUS
KBaHTOBOM (usuku (ypaBHeHue DiHmTeliHa a1 (poTorddexra, mepBblii U BTOPOH
MocTyaaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI



COXpaHEHHsI 3apsAI0BOTO M MAacCOBOTO YHCEN W SHEPTHH B SIIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacraja);

OIKCHIBATh (PU3MUYECKHUE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEIMYMHBI: HATPSHKEHHOCTh
AIIEKTPUYECKOTO MOJISA, MOTEHIHAI AIEKTPOCTATUIECKOTO OIS, PA3HOCTh OTEHIIUAJIOB,
ANIEKTPOJBWKYIAST CHJIA, WHAYKIMS MarHUTHOTO TIOJISl, MAarHUTHBIA IOTOK, CHJIa
Amnepa, WHIYKTHBHOCTb, OJCKTPOJBMXKYINAs CHJIa CaMOMHIYKIWW, DHEPIHS
MarHUTHOTO TIOJISl TIPOBOJIHUKA C TOKOM, PENIITUBUCTCKUN UMITYIBC, MOTHAS SHEPTHUS,
SHEPrus MOKOs CBOOOHON YaCTHIIBI, SHEPTHUS U UMIYJIHC (POTOHA, MACCOBOE YUCIIO U
3apsin sipa, SHEPTHs CBS3U Spa;

OOBSACHATh OCOOCHHOCTH TIPOTCKaHUS (U3MUYECKUX SIBICHHUN: DJICKTPOMArHUTHAS
WHIYKIIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTepdepeHrs BoIH, Audpakius, Jucnepeus,
MOJIHOE BHYTPEHHEE oTpaxeHue, porornekrpudeckuii 3pdexr (pororddexr), anbda- u
Oera-pacragsl siiep, TaMMa-u3nydeHue saep, GU3NUecKue MPUHITUIBI CIIEKTPAITBEHOTO
aHanu3a u paboThI J1a3epa;

OTIPE/ICIIATh HANpPABICHUE HHIYKIIMM MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTHh H300pa)K€HWE, CO3JaBa€MOE€ IUJIOCKUM 3€pKaJoOM, TOHKOW JIMH30U, U
pPacCUYHTHIBATH €r0 XapaKTEPUCTUKHY;

MPUMEHSTh OCHOBOITOJIATAIONINE ACTPOHOMHUYECKUE TOHATHS, TEOPUU M 3aKOHBI IS
aHaim3a u 00bSICHEHUST (PU3MUECKUX TPOIIECCOB, IPOUCXOISAIINX B 3BE3/1aX, B 3BE3THBIX
cUCTEeMaX, B MEXTaJaKTHYECKOU Cpejie; ABMIKEHHSI HEOCCHBIX T, IBOJIOIMH 3BE3/ U
Bcenennoii;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIh30BAHUEM
MPSIMBIX U3MEPECHHM, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIIbTATHI
MOJTYYEHHOW 3aBUCHMOCTH (PH3UYECKMX BEIMYWH B BHJAC TpPaduKOB C YIETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI 1O pe3ylbTaTaM
WCCIICJIOBAHMUS,

MPOBOANTH KOCBEHHBbIE H3MEpeHUs (PU3NYECKUX BEJIMYMH, MPH ATOM BBIOMpATH
ONTUMATBHBIA METOA W3MEPEHHUS, OIECHUBaTh aOCONIOTHBIE W OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MIPOBOJMTH OIBITHI 110 MMPOBEPKE MPEAI0KEHHON TUIOTE3bl: MJIaHUPOBAThH SKCIIEPHUMEHT,
coOMpaTh IKCIIEPUMECHTATBHYIO YCTAHOBKY, aHAJTM3UPOBATH IMOJTYICHHBIC PE3YIIbTATHI U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI,

OIMCHIBATH METOJIBI TIOJyUEHUS HAYIHBIX aCTPOHOMHUYECKIX 3HAHU;

coOuoaTh TpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUW HCCIEIOBAaHWN B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEAOBATEIBCKOW W TPOCKTHOM
NESTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHUs;

peliaTh pacuéTHBIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHSA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJ1a4M, MPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH W ITOCTYJIaThl
(bU3MYECKUX TEOPHid MPU UCTOIB30BAHUM MATEMAaTUYECKUX METOAOB PEIICHUS 3a/ad,
MIPOBOANTH PACYETH HA OCHOBAaHUH UMEIOIINXCS TaHHBIX, aHATTHM3UPOBAThH PE3YJIbTATHI U
KOPPEKTUPOBATHh METOJIbI PEIICHUS C YyI4ETOM MOJYICHHBIX PE3yIbTaTOB;



pelaTh KaueCTBEHHbIEC 337a4l, TpeOyroImue MpUMEHeHHUs 3HAaHUN U3 Pa3HBIX pa3/ieioB
Kypca (QU3MKH, a TaKKe MHTErpalMM 3HAHUM W3 APYruMX MIPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO ILIEMOYKY PACCYXKJICHHH C ONOpOW Ha
U3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHMCKUX U 3apYOCKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH 4YeNIOBEeKa, CBSA3aHHOW C (U3MUECKUMH IPOLECCaMU, C IMO3UIMH
9KOJIOTMYECKOI 0€e30MacHOCTH, IIpeICTaBICHUM 0 panoOHaILHOM
[IPUPOJIONOIb30BAaHUM, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH [UIs JalbHEHIEero pa3BUTHs YeJI0OBEUECKOro 00IIeCTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHH, TpU  3TOM
UCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTUH IS IOUCKA, IepepaboTKu
U TIPEIBSIBICHUS YUeOHOM U HAYYHO-TIOMYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalMU UHPOPMALMH, TOJYYEHHON U3 Pa3IMYHbIX MUCTOYHUKOB, KPUTHUECKU
aHaAJM3UPOBATh MOJy4yaeMyl0 HH(GOpPMAlMI0O U OLICHHWBaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIIMXCSI 3HAHUH, TaK U Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OpMaIH;
IPOSBIATh OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIBHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B Ipolecce BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B IpyIIe C UCHOJIHEHHWEM pPa3IMYHbIX COLHUAIBHBIX POJeH, MIaHMPOBATH
paboTy Tpynmbl, palUoOHAIbHO PpACHpPENesITh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKJOr0 U3 YYaCTHUKOB I'PYMIBI B pEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oynymed npodecCHOHATbHOM — JESATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



PA3JIEJ 4. TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabnsie IIpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
11 Hay4unplli MeTO MMO3HAHUS TTPUPOIBI 6 bubnrorexa LIOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 K 1 1
HHeMatiia 0 https://m.edsoo.ru/f16b68d7
bu6nmorexa [IOK
2.2 10
Apmaminica https://m.edsoo.ru/f16b68d7
bu6mmoteka IIOK
2. ¢ 1
3 Cratiica TBEpOro Teta > https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXpaHe EXaHUKE 10 1 bubmmorexa LOK
. KOHBI COXpaHCHHS B MEXaHUK
p https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 35
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
bub OK
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 htI/tIpSJ,I:I;I/?nT.e;asi.ru 1£16b68d7
b K
3.2 Tepmoannamuka. TennoBble MalTUHBI 20 1 Homorexa LO

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 1 Bu6muotexa [JOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Hroro mo pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bub6nmoreka [IOK
41 UICKTPHHECKOE H011e 24 1 https://m.edsoo.ru/f16b68d7
. . bubnnorexa [{OK
4.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 24 1 hits://m.eds00.ru/f16h68d7
4.3 ToKM B pa3sIU9HBIX CpeIax 6 brbmmorexa LIOK
' p pes https://m.edso0.ru/f16b68d7
Utoro no pazneny 54
Paznen 5. PU3HUYECKHUI MPAKTUKYM
. bu6nmorexa LIOK
>l Dusiieckiit MpaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 16
bubmmoteka IIOK
P 1
CICPBHOC BpeMi 0 https://m.edso0.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 M 14
ATHITTHOE HOTE https://m.edso0.ru/39859ef1
bubmuorexa [JOK
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1 https://m.eds00.ru/39859€f1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
2.1 M 1
CXAMIHECKAE KOTICOAHI 0 https://m.edso0.ru/39859ef1
bu6nmoreka [JOK
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 httos://m.eds00.ru/39859ef1
53 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmorexa [IOK
24 O 25 1
e https://m.edso0.ru/39859ef1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Ocionst CTO https://m.edso0.ru/39859ef1
Hroro no paszneny 5



https://m.edsoo.ru/39859ef1
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH Ayajin3 15 bubmmorexa [IOK
. Ini SIPHO-BOJIHOBOH U3M
PHyCKyIp . Y https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
4.2 Puszuka aroma > https://m.edso00.ru/39859f1
43 ®u3KKa aTOMHOTO 1pa U MJIEMEHTAPHBIX 5 bubmumoreka [IOK
' YaCTHL] https://m.edso00.ru/39859¢ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 12 Bubmmorexa LIOK
' P P https://m.edso0.ru/39859ef1
Uroro no pazueny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
bu6mmorexa [IOK
A ) 7 1 1
° HSHHCCICHT TIPAICTHIEYM ° 0 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
MPEIMETHOTO COACPIKAHUSI U OTIBITA bubnnoreka [JOK
7.1 . 15
NEeSTeNbHOCTH, TPHOOPETEHHOTO MPHU https://m.edsoo.ru/39859ef1
u3zyueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro mo pazaeny 15
b K
PeszepBHoe Bpemst 10 nomorexa LO

https://m.edsoo0.ru/39859ef1
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PA3JIEJI 5. YYHEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

5.1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYALLIUXCSA

1. ®wusuka yriyonenHoe nzydenue, 11 kmacc/ KacesinoB B.A., O6miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODA»; AKimonepHoe 00IIeCTBO
«3marensctBO «lIpocBemenue»

2. Owusuka yrmyonennoe uzyyenne, 10 kmace/ Kacesanos B.A., O6mecTBo ¢
OTPaHUYEHHOUN OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEPHOE 00IIIECTBO
«M3marenscTBO «IIpocBemenue»

5.2. METOAUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

1. ®wuzuka. Yriuybnennsiit ypoBenb. 10—11 kmaccel : pabouas nporpamma k nuaun Y MK
B. A. KacesnoBa: yuebHo-mMeTouueckoe mocooue / B. A. Kacesiros, 1. I'. Bracosa.
—M. : Jlpoda 2

2. Bonkos B.A. YHuBepcanbHbIC IOYpOYHBIE pa3padboTku mo ¢gusuke 10 kmacc- M.:
«BAKO»

3. Moxkposga ILII. ®usuka 10 xinacc [Toypounsie ruansl no yaeouuky ['.5. Mskumesa u
np. B 3 wactsax. Boarorpan: Yuurens - ACT

4. Kupux JI.A. ®uzuka 10 PasHOypoBHEBBIE CAMOCTOSATENHEHBIC M KOHTPOJIBHBIE PA0OTHI.-
M.:MJIEKCA,

5. Mapon A.E., Mapon E.A.. ®usuka. 10 xiace. Jlunaktudeckuit marepuait,- M.: Jlpoda.

6. Kabapaun O.®D., Opnos B.A. 10 - 11knaccel. Y4eOHO - MeTognuecKas mocodue. - M.:
Hpoda.

5.3. HU®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU

HUHTEPHET

1. Poccuiickuii o01eo0pa3oBatenbHbIi moptai hitp://experiment.edu.ru

2. Enunas xomnexkius HudpoBeIX 00pa3oBaTeibHBIX pecypcoB http://school-
collection.edu.ru

3. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa3zoBareiabHbIX pecypco (PLIMOP)
http://fcior.edu.ru

4. Caiit ans npenogasareneil Gu3nky, yqammxcs 1 ux poamreneit http://www.fizika.ru

5. College.ru: ®usuka http://college.ru/fizika/

6

7

I"azera «®usuxax hitp://fiz.1september.ru
®denepanbHas 3a0uHast PU3UKO-TEXHUYECKAS MIKOJIa Tpu MOCKOBCKOM (DH3HKO-
TEXHUYECKOM MHCTHTYyTE hitp://www.school.mipt.ru

8. Hayuno-monyssipHbIN GU3NKO-MaTeMaTHYecKuid )xypHait "KBaHT" (ApXUB HOMEPOB)
http://kvant.mccme.ru/

9. Tlopran ectecTBeHHbIX Hayk: Dusmka hitp://www.e-science.ru/physics

10. Beeaeuune B HanoTexHosoruu http://nano-edu.ulsu.ru

11. UznarensctBo BUHOM. Jlabopatopust 3Hanuii. http://metodist.lbz.ru/

12. SBAHUMATEJIbHAS ®U3UKA B BOITPOCAX 11 OTBETAX
http://elkin52.narod.ru/

13. KTACCHA ®U3UKA http://class-fizika.narod.ru/index.htm

14. ®U3UKA B AHUMAIIUAX http://physics.nad.ru/physics.htm.

15. Y4eOHo-pa3BrnekaTeabHbIA TOPTAN IS JETeH, yUUTeNel, U poauTenen. http://nau-
ra.ru/

16. Equnast koJutekus mu(poBbIX 00pa30BaTEIbHBIX PECYPCOB:
https://rosuchebnik.ru/material/elektronnyeobrazovatelnye-resursy-po-fizike/

17. DnexrponHble yueOHUKH U OectuiatHbie cepBuchl LECTA ju1st yunuTeneit 1 yueHHKOB.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
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