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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUM TpenojiaBanust ydyeOoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepanuu, PEATU3YIOLINX OCHOBHEIE
00pazoBarenbHbIE NIPOrPAMMBI.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Hel
OMPENEISAIOTCS OCHOBHBIEC 1I€JIM M3Y4YeHUsl (DU3UKU HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « Ou3nKay 1mo rojgaMm o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOABI, BBICTYyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusndeckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMEeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHHUU MPHUMEHSATH
HAy4YHbIA METO/I MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3leioB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0sIeM palMOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (PopMHUpPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (U3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-IeSITENBPHOCTHBIN TOIX0M B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHW3allid IKCIEPUMEHTATHHOU JESATEIBPHOCTH O0YUYarOIIUXCS.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHHYECKUX
IpaKTHUECKUX padoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs U3 OCOOCHHOCTEH IUIAHMpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [lpu d>ToM obOecrieuynBaeTCss  OBJAJCHUE
00yJaronmMucs yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX M KayeCTBEHHBIX
3amad. Ilpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33JlayM C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U UHTETpUPYs 3HAHHUS U3
pa3HbIX pasnenoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0o0BsICHEHHE TMpPOTEeKaHUsd (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKArOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pu3MKK TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
000pyI0BaHUE.

JlemMoHCcTpanoHHOE  000pynoBaHWe (QOpMHUpPYETCST B COOTBETCTBHUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil asis
UCCIICIOBAaHMUSI  M3YyYaeMbIX SIBJICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTaIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX JTa00paTOPHi.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHUS OOYYaroIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUsA U (HOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu M PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHHE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3UKK AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHrne ATUX 1elei 00ecreunBaeTCsl pelieHHeM CIIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHOOpPETeHHEe  CHUCTeMbl  3HaHUW 00  o0mmx  Qu3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBSICHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3fanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIbHOTO IUIAHUPOBAHUS U TMPOBEACHUS
¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a U MHTEpHpeTanuu HHpopmamnuu,
OTpezieNIeHuUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU I PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPUYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLIECCE IO3HAHUSA IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUx SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHWs, NIyTH W MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAS
ckopocTh. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WILIIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUsi Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaJACHHS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanre COOTHOLICHHS MEXAY NYyTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEINbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTHU.

N3yyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpyHmmn  otHocuTensHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (mokosi, ckoyibxxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUH TeJla B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPONCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CHJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEr0 OCh
BpAILCHUS.

Tema 3. 3akonwl coXpanenus 6 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpYyro
nedopmupoBaHHOM — npykuHbl.  [loTeHUManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmumanpaple W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkrue yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexoa NOTEHUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIFOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEpruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUI[ BeElIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopenp  upeambHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaNbHOro raza. AOCOJIOTHas TemrepaTypa Kak mepa
CpedHel KHUHETHYECKON SHEepruy TEIUIOBOTO JBWXKeHUsd dvacTtull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKAa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnbIThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, nurocTpupyronas npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATyPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHamMuueckass cucremMa. BHYTpeHHSsE dHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo Teminotel U padbota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buuabl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KosruecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBLIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEeHHEN SHEPIuM (TeMIlepaTypbl) Tea Ipy Teruionepeaaye.

OnepiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelibHas TeruioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasoB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEIIECTBRA.

JleMOHCTpanust KpuCTauioB.

Yuenuueckuui sxkcnepumenm, 1abopamophsie pabomol

N3mepeHrne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JaekrpoanHamuka
Tema 1. Inexkmpocmamuxa
ONeKTpU3alMsl Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa SIEKTPUYECKUX
3apsiaoB. I[IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUUECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CYNEPIIO3UINN AIEKTPUUECKUX NoJiel. JIMHUM HanpsyKEHHOCTU BIIEKTPUYECKOTO
HOJISL.

Pabora cunm  oamekrpoctatmueckoro  mousiss.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpuyeckasi NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMBIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoyna-Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUjla M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTD.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuyeckuii TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CWiIbl. KOpOTKOe 3ambIKaHMe
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

Habmronenue snexktposiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoeHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepooia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWIHUKH, HCMHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JIBUIaTelb BHYTPEHHEIrO
Cropanusi, napoBasi TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [lIpuHimn cynepnosunnu
MArHUTHBIX MOJIeW. JIMHMM MarHuTHOM WHAYKUUU. KapTuHa NMHHUI MarHUTHOU
WHIYKIWH TOJII MIOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKoM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu @apajes.

BuxpeBoe »snexktpruueckoe 1mose. OJEKTPOIBHXKYILIAs CUJa HHAYKIUUA B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISI.

BzaumopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIIAH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHWUS.
["apmonundeckue kosiebanus. Ilepuon, yactora, ammmTyna U (asa kojieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTIUU B TIOBCEIHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€EHEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENIbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHaunca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUS.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3sonanc mnpu MOCIENOBATEILHOM COEIMHEHHM PE3UCTOpA, KATYIIKU
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEA0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMaAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MPEIOMIICHUE, TOISpU3alus, AUPpaKiys,
uHTepdepenus. CKOpocTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaeHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHUu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u AUPpaKkiu MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanue  CBOMCTB — DJJIEKTPOMArHWTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, MOJSIpU3aLns, AUPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpalolMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE U TNPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Mojellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOTa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Ha6monenue nudpaxium cBera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paXE€HUH B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pasznen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panunpl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aAMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyina [lnanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. YpaBuenue DuHITeHA 1711 doTodPderra. «KpacHas rpanuiiay
dboTtoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: (OTODIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHEToO (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapuass mopenb aroma. [loctynatel bopa. M3nydeHue u moriouieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOrO YpPOBHS DHEPruu Ha JApyrou. Bumbl
cnekTpoB. CHEeKTp ypOBHEM 3HEPIUM aTOMa BOJOPO/A.

BousiHoBbIE cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHrUecKkue YCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopuenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpPOeHUs Anpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb sjapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.

Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3TydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr sipa.

S nepneie peakuuu. /leneHne u CUHTES SA€ED.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJieicTBUS. ENMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omMo0a.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31IBI TJIABHOHM IIOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM TMOCJIEIOBATEILHOCTH. BHYTpEeHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIECHUHN U 3BOJtoNMU CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS TOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.

O0o0marmee NOBTOpeHUe

Ponr ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMHUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUpPa, poib (PU3NUYECKOIN Teopuu
B (GOpMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHue MIONaaAu MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PpEIIETKH, CHEKTpaIbHbIN
aHams.



l'eoepagpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboToChEMKA 3eMHON TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMJIICTPSICCHUH.

Texnonocus: NWUHUAKM DIEKTPONEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CPEIHETO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHbBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
001ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoil HayKe;



5) TpyA0BOr0 BOCIMTAHMSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) IK0JI0rHYecKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NYECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKHM  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHaln3a UMEIOIIUXCS
MAaTE€PHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IEITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA.
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIAJICTh HaBBIKAMU YUEOHO-UCCIIEIOBATEIHCKON M MTPOCKTHOM JEATeTLHOCTH
B 0071aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEeoOPa30oBAaHUI0O M TPUMEHEHHUIO B PAa3IMYHBIX yUeOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPH CO3JaHUH YYCOHBIX MPOEKTOB B 00yacTu (pu3ukw;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3upoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HAaXOIUTh apryMEeHThl AJi1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBICE B XOJE pEIICHHWs] 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTb M (opmynupoBaTh COOCTBEHHBbIE 3a/laud B 00pa3oBaTesIbHON
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PUUKHY;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
AKU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJI€Th HABBIKAMHU MOJy4YeHHUs] UHPOpMalUU (PU3UUECKOTO COJEPKAHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJu3,
CHUCTEMATH3AIMI0 W WHTEPIPETAU0 WH(DOpMAIMK pa3IUYHBIX BUAOB U (opM
MPE/ICTABJICHHUS;

OIICHUBATh JOCTOBEPHOCTh HHPOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWI B PEIICHUNA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amad  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBI, PECYypCOCOEpeKEHHUs, TMPABOBBIX H JTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEp>KaHUS B Pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHAYeHUsSI MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpAs ONITUMAIIbHYIO
dbopMy TIpeICTaBICHUS I BU3yJIU3AIUH.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDJIMKTHBIX CHUTyalludi W CMsT4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HMCIIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JCUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH HAEHU C TMO3ULIUH HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHUBATh PHUCKH W CBOECBPEMEHHO IMPUHHUMATh PEIICHHUS] 1O WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPAMMBI
no ¢u3MKe JJISI YPOBHSI CpPEIHEro oOIero ooOpa3oBaHMs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AIMOIMOHALHBIH WHTEJICKT, IPEAMOIaT AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKA, MHEPIIMAJIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS T'a30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOJMHAMHUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HWHEPLHS,
B3auMoecTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TEMJI0BOE
paBHOBecHE, WCIapeHue, KOHACHCAllUs, MJIaBJIIEHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyle, CBfI3b MEXKIYy IIapaMeTpaMu COCTOSIHHMS Tra3a B H30Ipolleccax,
AIIEKTPU3aLUs TEJ, B3aUMOJICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC Tella, KWHETUYECKasi SHEprus, MOTCHLMAaIbHAs dHEPIUs, MEeXaHUYecKas
paboTa, MexXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBIC MCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHHUIIbI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEITUYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA Tel U TEIJIOBBIE SIBICHHUS,
UCTIONB3Ys (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi SHEPIrusi XaOTUUYECKOr0 JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWJIBHO TPAaKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMbIX BEIUYHMH, HX
0003HaUE€HUA W E€OUHUIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUKUHAM;

OMUCHIBATh U3YUEHHBIE IJIEKTPUUECKHE CBOMCTBA BEUIECTBA U NEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
IIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD MOJIS, OTEHUMAN, pa3HOCTh MOTEHLINAAJIOB,;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYHHY C IPYTUMH BEIMYNHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, HUCIONB3Ys (PU3HUECKUE
3aKOHBI M MPUHLMIIBL: 3aKOH BceMupHoro tsarorenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAHEHMS] HUMIIYJIbCa,
OPUHIMI CYNEPIO3UIIMK CHJI, MPUHIUIT PaBHONPABUS HHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKOW PHEPIHH TEIJIOBOTO JABM)KEHUS MOJIEKYJ C
a0COJIFOTHON TeMmIepaTypoi, EPBbIN 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOT0 3apsna, 3akoH KyloHa, Npu 3TOM pa3ivyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIPAKEHUE U YCIIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATP OCHOBHBIE NPHUHIMIBI JEUCTBUSA MAaIllUH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJBb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobOiieMy/3amadyy W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBAaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOIYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U rpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOU
NESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEO0OXoAuMbIEe i1 €€ pElIeHMs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKON BEJIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTMH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU 00pallleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIE;



paboTaTh B TpyMIE C BBIIOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIIbI B PEILICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konumy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbpTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHKH H
TE€XHOJIOTHM, B IPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa NMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacro3HaBaTh (pU3NUECKHe SBICHUS (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: IJIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUWsA, JEHUCTBHE MAarHUTHOIO IIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3aps], 3JEKTPOMATHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepenus, audpakuus W TOJNSApPU3ALUS  CBETa, JUCHEPCUs CBETa,
dboTtoannekTpudeckuii 3P hext (hoTodrddhexT), cBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKHUE BEITUUYHHBL:
AIEKTPUYECKUI 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisi, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJl M YacToTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JAPYTHUMH
BEJINYMHAMU;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCMIOJb3YS
bu3NYecKue BEJIUYHMHBI: CKOPOCTh SJEKTPOMATHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUO/ TIOypaciaia, SHEPTHs CBsI3U
ATOMHBIX SI7Iep, TPU OINMKCAHWU TPABWIBHO TPAKTOBATh (PU3WUECKUA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W EIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATh 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIONIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIPHOTO W MApaUICIbHOTO
COEIMHEHMsI TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHEHUsI CBETa, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA i (oTodddekra,
3aKOH COXpaHEHUs JHEPTUU, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWS MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MAaTeMaTHYECKOE BBIPAKEHHE W YCJIOBUA (TpaHUIbl, O00JACTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro OKCIEPUMEHTa,
coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPELIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJAE TAOIUIl U
rpauKOB, AEIAaTh BHIBOBI IO Pe3yIbTaTaM UCCIICIOBAHMS;

coOmo1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U IMPOEKTHOM
JEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOAUMBIE JJIsl €€ PElIeHUs, MPOBOAUTh PACUETHl U OLICHUBATH PEATbHOCTH
MOJIY9CHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUM C OMOpPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue BICHUS,

HCIIOJIb30BaTh npu peILIeHUn y49e0HBIX 3aj1a4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U MpPEJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, MTOJyYCHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJy4aeMyt0 HH(GOPMAIIHIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO MCIIOJIh30BaHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITOJIB30BAaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYNNE C BBIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIbI, PalMOHATBHO PpACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJ€KBAaTHO OICHUBATH
BKJIa/] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Konrpoabusie IIpakruueckue
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
but6mmoreka [IOK
11 ®u3KKa U METObI HAYYHOI'O ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
Bbubmunoreka LIOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
22 Husamiica ! https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHBI COXPAHCHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
32 OCHOBBI TCPMOHHAMH KK 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bubmuotexa [JOK

®da30BbIe IEPEXOBI

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




Hroro no pazneny 24
Paznen 4. QJIEKTPOJANHAMUKA
but6mmoreka [IOK
41 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B bu6nuorexa [IOK
4.2 12
Pa3JIMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. JIEKTPOJINHAMUKA
MaruauTHoe noJsie. DIeKTpOMarHuTHas bu6nuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubnmoreka [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0o.ru/7f41c97c
Hroro no pazueny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmoreka [{OK
4.1 DIIEeMEHTHI KBAaHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnuoteka [JOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7 Eggjﬁ;f;i?ﬁﬁ £41c97¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHNE 4 E;ISSH;I;T:;?)?S}? £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpPUMEpPAX poib W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKUX MOJEINei:
MaTepuaibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCUYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIN CTPOCHMS ra3oB, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsi] — IPU pELICHUU

bu3nuecKux 3aaa4

10.3

PacniosnaBath Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEeOpHH
CTPOCHHSI  BEIIECTBA W  DIIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBM)KEHUE, CBOOOIHOE TaJeHUe
TeJN, JBWKEHHE IO OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TEI;
muddy3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Teln TpU  HarpeBaHHH
(oxJTaXKIeHWn), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3allKus, KHUIICHWE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a IMpH €ro HarpeBaHWU B 3aKPHITOM COCY/E,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALINS TEN, B3AaUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (U3HUecKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJbHAs DHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IPU OMMCAHUH MPABHIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(bopMyIIbI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEUUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC




SBIICHUS, UCHOJB3Yysd (U3MUECKHE BEIWYHMHBI: JaBJICHHE Trasa,
TEMIIEpaTypa, CpeAHsAs KHHETHYECKas »JHEPrus XaoTH4YECKOIo
NBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTPEHHss »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTeNsd; IpU
OMUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICIT
UCIIOBb3YEMbIX BEJIMYHMH, UX O0O3HAYEHUS M EIUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOKEHHOCTD  TOJIS, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; TIpH
OINMCaHHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYMHY C JAPYTUMH

BCIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHHUSA, HCIOJb3YS
(bu3MYeCKre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUPHOTO Tsrorenus, |, |l
u |1l 3axonsl HploTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOM SHEpPruH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
paBHONpaBUsA HMHEPUUATbHBIX CHUCTEM  OTCUY€Ta; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUSI BEILECTBA, ra30Bble 3aKOHbI, CBS3b
CpeIHEHl KWHETHMYECKON DSHEPIrUU TEIUIOBOTO JBUKEHHS MOJIEKYT C
aOCONFOTHON TeMIepaTypoi, MEpBbIi 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH Kymona; mpu sToM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQXEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MaIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS HX 0€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
aToM (dopmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHus, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYMH; MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HUCIIOJB30BaTh U3BCCTHBLIC MCTOAbI OLICHKH HOI‘pGHIHOCTGfI I/IBMepeHHfI

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAY (PU3NYCCKUMHU BEIHMYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYMH B BUJIE TAOJIUIl U TPadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yiabTaTaM HCCICIOBaAHNA

10.12

CobOmromaTe mpaBmiia  0€30MacHOTO  TpyJda TMpPU  TPOBEICHUU
UCCIIEIOBAaHU B paMKax y4eOHOro SKCIEpHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (hU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckue BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIeHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPOpPETAllMd M TPEJICTABICHUS Y4eOHOM W HAay4HO-TIOMYJISIPHON
uHpOpMalHUY, TOIYYEHHON W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOMH
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH pU 0OpalleH!H ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAHCHMs 3I0pPOBbs H

COOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIHAIBbHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TpPYIIbI, palMOHAIBHO  paclpeaciirTh
00S13aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHJAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoil mpoosieMbl




11 KJTACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero o0pa3oBaHusi

111

JIeMOHCTpHpOBAaTh Ha TMpUMepax polb W MecTo (HU3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJICTICH:
TOYEYHBIN AIEKTPUUYECKUN 3apsf, siAepHast MOJENb aTOMa, HyKJIOHHAas

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NIeCcKHX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMMCS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUS cBeTa, (oTodIeKTpudecKuil dhdexT
(botorpdexrt), cBeTOBOE maBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUUECKHE,
MarHuTHbBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOANMOCTh Pa3INYHBIX
Cpell) © DJJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIb3Ys
¢dbusznyeckre  BENWYMHBL:  JJEKTPUUECKUH  3apsal, Ccuila ToOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnuanoB, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO MOJel, Mepuoj U YacTtoTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B TpoIlecce
TFapMOHUYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHue U OINTHUYECKas CWJa JIMH3bI, MPU OMHMCAHUU MPAaBUIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HAYCHHUS] W EIUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

AaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIUNUYNHAMUA




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(GU3UYEeCKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBl W 4YacTOTa CBETa, SHEPrus W HUMOYyIbCc (OTOHA, MEpUOL
rmojypacnajaa, »SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICT UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHMS W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, HCIONb3YS
¢usznyeckue 3aKOHBI M NOpUHUUOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbI ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS OJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAHEHMS DJIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro umcia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MOph OSTOM pa3inyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIlBEl, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  INJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BEIONHATE SKCIIEPUMEHTEHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBiATh TpsIMbIE W KOCBEHHBIE M3MEPEHHs] (PHU3UUIECKHIX
BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO HM3MEpEeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; IpU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
¢buKcupoBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 Pe3yiIbTaTaM

Hucciaca0oBaHus

11.12

CoOmromate mpaBmia 0Oe30macHOro TpyJda TpU  MPOBEICHUH




UCCIIEIOBaHUI B paMKax ydeOHOro OSKCHEpHUMEHTa, Yy4eOHO-
MCCIIEIOBATENBCKOM M MPOEKTHOM JEATENBHOCTH C UCIIOJIb30BaHHUEM

M3MEPUTEIbHBIX YCTPOHUCTB U J1a00paTOPHOTO 000PYI0OBAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 33aHHOM (hPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETUUMHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ peIeHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTe NpH  pelICHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
WH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpPETAllMd M TPEJICTABICHUS Y4eOHOM W HAay4HO-TIOMYJISIPHOMN
uHpOpMalUY, TOIYYEeHHON W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIHIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUSI MalIuH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHS KX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TpUMEpPHI BKJIAga POCCUHCKUX MU 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTUC TCXHUKH U TEXHOJIOT Uit

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHrs 0€30macHOCTH P OOpaIieHUH ¢ MpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJIi COXpPAHEHWs] 3I0pPOBbs H

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

11.19

PaGotath B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIbl,  pPalHOHAIBHO  PACHPEACNATh
O05I3aHHOCTM M IUIAHUPOBaTh JIATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aACKBATHO OLEHMBATb BKJIAJ KaXKI0r0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi POOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pasnena

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHUW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBI ITO3HAHMS OKpYXkarolero Mupa. Posb
JKCIIEPUMEHTa M TEOpUU B  IIpoIecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3NYeCKUX SABICHUH U
npoueccoB. Hayunsie runores3sl. uzndeckue
3aKOHBI U Teopuu. ['paHUIIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro (Qu3MKu B
dhopmMupoBaHUHT COBPEMEHHOW  HAy4HOU
KapTUHBI MUpa, B [IPaKTUYECKON

NEeITEIbHOCTH JTI0IEH

MEXAHHWKA

##HPar#KIMTHEMATHUKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIHLHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBbI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. I'padpuxu
3aBUCUMOCTH KOOP/MHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NIEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPpCMCHU




2.14

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO

najcHus

2.15

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
NBWKEHWE  MarTepUalbHOM  TOYKM 1O
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

2.16

Texnuyeckue YCTPOMCTBA: CIIUJIOMETD,
IBUKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

2.1.7

[IpakTuueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. Hccaenosanue
COOTHOIICHUSI MEXKy MyTSAMH, MPOHICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HA4YaJbHOM CKOPOCTBHIO, PaBHOM
Hyo. M3ydeHue NBUKEHHUs IapUKa B BA3KOU
KUIAKOCTU.  V3ydyeHme  JBUWKEHHsA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBbit 3akoH Hbrorona. MHuepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

2.2.3

Bropoii 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPUHMAIBHOM CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HploToHa and

MaTCpHaAJIbHBIX TOUCK

2.2.4

3aKOH BCEMUPHOTO TATOTeHUS. Cuila TSKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBKCHUA u cuiia TPCHUMA IIOKOAI.

Koaddumnment tpenns. Cuna conpoTUBICHHS




IIpH ABVXXCHUU TEJia B JKUAKOCTH WM ra3c

2.2.7

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBUXCHUC

abCOFOTHO TBEPIOTO TeTa

2.2.8

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cunbl. YcaoBUA paBHOBECUS TBEPIIOIO
tena B UCO

2.2.9

TexHudyeckne  yCTpOMCTBA:  IOJAILIUITHUKH,

ABUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue paboTel. 3yueHne IBUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH TOJ
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JAepopMupyeMOll TpPYyKHMHE U PE3UMHOBOM
oOpasme, OT BEIWYUHBI UX JedOopMaIlHH.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHUs

2.3

##H#Par###3AKOHDBI COXPAHEHIMA B MEXAHUKE

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI

2.3.1 MaTepUajbHBIX ToueK. VMIynbc cuiabl U
M3MEHEHUE UMITyJIbCa Tella
232 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 PaGora cuibt
2.3.4 MOomHOCTh CUJTBI
235 Kunernueckas sHeprus MarepraibHON TOUYKH.
o Teopema 0 KHUHETUYECKOU SHEPIUU
IlorennmaneHas sHeprus. lloreHumanbHas
238 SHEPTHs yIIpyro nehopMUPOBAHHON
o npyxuHsl. lloTeHuunanbHas dHeprus Tena
BOJIM3U MTOBEPXHOCTH 3eMIIH
[loTeHumanpHple M HENOTEHIMAIbHBIE CHIIBIL.
237 CBs3b  pabOTHl HEMOTCHUUAIBHBIX CHJI C

N3MCHECHUCM MEXaHUIeCKOM OHEPIrun

CUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnueckue yCTpOWCTBA: JBUIKEHHE PaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM Tel MpU HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTbl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jIa

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#HH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mogenu cTpoeHuss Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

3.1.3

Macca wMonekyn. KonudecTtBo —BemecTsa.

[TocTostHHast ABoraapo

3.14

TermnoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [Ilkana remneparyp Llenscust

3.15

Mopnens  uMAeadpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOM

TCOpHUHU UACAIIBHOT'O Ir'a3a

3.1.6

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMM TEIUIOBOIO JBMXKEHUS

yactul rasa. [llxana remneparyp KenpBrna

3.1.7

VpaBuenue Knanelipona - Menzaeneesa.

3akoH /lampToHa

3.18

l"azoBbIe 3akoHBI. M30mpoOIIECCHl B UE€aTbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

TexHuueckue YCTpOMCTBA: TEPMOMETD,

OGapomerp




3.1.10

[Ipaktrueckue paboTel. M3MepeHune wmacchl
BO3/yXa B KJacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSTHUS

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

3.2.2

KonnyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O ra3a

3.2.3

Buael Temmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIMs, U3NydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJMYCCTBA TCIJIOTHI IIPHU TCILJIOIIECpEaaUC

3.2.4

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

3.25

TermtoBble mamuHbl. [IpuHUMIBL IEWCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus sHEPrHU
B TemioBbiXx MammHax. KoaddumueHt
none3snoro  geictBus  (mamee —  KILJ)

terioBoi MamuHbl. [ukin Kapao u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTaTENh
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIUIOEMKOCTH

3.3

##H#Par###AT'PETATHBIE COCTOSHUA BEIIIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnapenne
u KUIICHUE. VY nenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTb TeMIIEPaTyphl

KHUIICHHUA OT JaBJICHUA

3.3.2

AOCOmOTHAS M OTHOCHUTENIbHAS BIIAXKHOCTh

BOo3ayxa. HackileHHsIi map

3.3.3

Trépnoe TEJIO. Kpucrannnueckue u
amMophHble Tema. AHU3OTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

[InaBnenue wu KpuCTAIM3aUMs. Y A€JIbHAL

TertoTa miaBneHus. Cyoaumanus

3.35

YpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHudyeckue yCTpOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTe€pHalIOB, B TOM

YU CJIIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHL. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMMHAMUKA

4.1

##HPar###OJIEKTPOCTATUKA

411

DnexTpuzanys Ten. JeKTpuueckuil 3aps. JBa

BUA SJICKTPUYCCKHUX 3apsi10B

4.1.2

[IpoBoaHUKH, IABJIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

413

3aKOH COXpaHEHHUS DIIEKTPUUYECKOTO 3apsiia

41.4

B3aunmoneiictBue 3apsanoB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpspok€aHocTh
3JIEKTPUYECKOTO OJIA. [TpuHIIMD
cyneprno3unuu.  JIuHMM  HaOpsHKEHHOCTH

SJICKTPHUYICCKOTO I10JIA

4.1.6

PabGota cun  ANEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




aNeKTpuyeckoM — moise.  JludnmexTpuueckas

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DneKTpoE€MKOCTh TUIOCKOTO  KOHJIEHCATopa.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHudyeckne  yCTpPOWCTBA:  BJIEKTPOCKOIL,
419 ANEKTPOMETpP, AJIEKTpOCTaTUYeCKasi 3aluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTrueckue paboTHL. Nsmepenne

JJIIEKTPOEMKOCTH KOHAECHCATOpa

4.2

HHHPar##H#TIIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka ey
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesbHoe,
o CMEILIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snekTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTD 3EKTPUYECKOTO TOKA
anekTponaBrkymas cuna (ganee — J/C) u
427 BHYTpPEHHEE COMPOTHUBIIEHHUE UCTOYHUKA TOKA.
o 3akon Oma 1 TONHOW  (3aMKHYTOM)
aieKTprYeckon nenu. Koporkoe 3ambikaHne
DneKTpoHHas MIPOBOJAMMOCTH TBEPABIX
428 METAJUIOB.  3aBHCUMOCTb  COIPOTHBIICHUS
o METaJIJIOB oT TEMIIEPaTyphI.
CBepXIpoBOIUMOCTh
429 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U MPUMECHAS
MPOBOJIUMOCTh TMOJYINPOBOJIHUKOB. CBOMCTBa

p-n nepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNIUTHYECKast JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIA
pazpsa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnaus. [1nasma

4.2.13

Texnuyeckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHN, BAKYYMHBIU Uox,
TEPMHUCTOPBI U (boTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOITH3a

11 KIIACC

Kon
pa3iena

Konnposepsiemoro
JJIeMeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHNS

4

SJIEKTPOAMMHAMUKA

4.3

#HParHHH#MATHUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIMA

43.1

IlocTrossHHBIE Mar"HuThl. B3anmoneiicTsue

IIOCTOSHHBIX MarHuToB

43.2

MaruutHOe mone. BekTop MarHuTHOU
uHAyKIuu.  [lpuHoun — cyneprno3uiuH.
Jlunnu wmarnutHOM wuHAykuuu. KapTtuna

JIMHUM  MarHATHOM  MHAYKUHUM  TIOJISI




IIOCTOSIHHBIX MaroHuToB

MarautHoe 1OJ€ IPOBOJHHKA C TOKOM.
KapTuHa 1nHUI 10 AJUHHOTO NPSIMOTO

IIPOBOAHHMKA M 3aMKHYTOI'O KOJbLEBOI'O

433 MPOBOJIHMKA, KAaTyIIKH C TOKOM. OMBIT
Opcrena. BzanmoeiicTBre MPOBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, €€ MOyJib U HallpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OIHOPOJHOM MArHMTHOM mone. PaGora
cunbl JlopeHua
4.3.6 SIBrieHME NEKTPOMArHUTHON UHIYKIIUHI
4.3.7 [ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHON
4.3.8 nHykimn Oapanes
BuxpeBoe nanextpuueckoe mnone. IJIC
WHIYKIIAA B TIPOBOJHUKE, IBUKYIIEMCS
4.3.9 TIOCTYIATENBHO B OJHOPOJIHOM MAarHUTHOM
IoJjie
4.3.10 [IpaBuno Jlenma
NHnyKTUBHOCTH. SIBIEHNME CAMOMHAYKIUH.
43.11
OJ1C caMOMHaYKIIMU
DHeprusi MarHUTHOTO TMOJsi KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTpOWCTBA:  TMOCTOSTHHBIE
MArHUTEI, AIIEKTPOMATHUTEI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboThL. Nzyuenue
4315 MarHuTHOTO TIOJII KAaTyIIKd C TOKOM.

I/ICCHGHOBaHHG l[GfICTBH}I IIOCTOAHHOI'O

MarHura Ha paMKy ¢ TokoMm. MccnenoBanue




SIBJICHUS BHGKTpOMaFHI/ITHOI\/'I HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

#HHPartHH#MEXAHWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebarensHass cucrema. CBOOOmHBIE
Konebanusa. ['apMoHHMuUecKHe KoJeOaHUsI.
[lepmon, wacrora, amrumTyna u ¢asza

KOJICOaHUM

5.1.2

[IpyxuHHBI MasTHUK. MaTeMaTuyecKkuit

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHHUYECKHUX KOJEOAHMIA.
Kunematnueckoe u JTUHAMHAYECKOE

OIMCaHME KOJIeOATEILHOIO JABUXKCHUA

5.14

[Ipespamenue SHEPIrUU pu
rapMoHuYeckux  kojebaHusx.  CBsa3b
aMILIATY/(bI KosieOaHmi HUCXOIHON
BEIMYMHBI C aMIUIMTyJaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOpPEHUs

5.15

Konebarenbubiii  koHTYp.  CBOOOMIHBIE
AIIEKTPOMAarHUTHBIE KoneOaHus B
UACaTbHOM  KOJIEOATeIbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYeCKHMH U
AJIEKTPOMArHUTHBIMU KOJICOaHUSMU.

®opmyna ToMcoHa

5.1.6

3aKOH COXpaHEHHUS PHEPIHMH B HJICATHHOM

KoJe0aTeIbHOM KOHTYpE

5.1.7

BbiHyX1eHHBIE MEXaHHUYECKUE KOoJeOaHUs!.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxeHHbIE JIEKTPOMarHUTHBIE

KOJICOAaHUS.

5.1.8

Ilepemennbii  TOK.  CHHYycOMIAJIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MontHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA W HAIIPSAXKCHUA




5.1.10

Tpancdopmarop. [IponsBoacTBo, nepegava
U TMOTpeOJeHNUEe 3JIEKTPHUUECKON SHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIHUH. Kynstypa
MCIOJIb30BAHUS ANEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUICCKHHA 3BOHOK, JIMHUA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUOJIa MaJbIX KojeOaHHH
rpys3a Ha HUTU OT IAJIMHBI HUTHU U MACChbI
rpysa. MccnenoBanue nepeMEHHOTO TOKA B
OemM M3 IIO0CICO0OBATCIIBHO COGI[I/IHéHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanudeckue BOJIHBI, yCl1oBus
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHEL

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

5.2.2

#H##Par### Nurepdhepennus u audpakims

MCXaHHNYCCKHX BOJIH

5.2.3

3Byk. CKOpOCTb 3ByKa. [’ pOMKOCTB 3BYKa.

BricoTa Tona. TemOp 3Byka

5.2.4

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CJIIOBUSA
HSHYqGHHH 3JIGKTpOMaI‘HI/ITHbIX BOJIH.
B3anmnuast opuenTtanust BektopoB E, B u v

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

5.25

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHEe, MPEeIOMJICHUE, MOJSIpU3anys,
mudpakuus, wuHTepdepenuus. CropocTb

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[IIxana DIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMTIBI PagMOCBA3M W TEJIECBUIACHUS.
Panuonoxarnus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

5.2.8

TexHHYeCKHe YCTPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTEI, YIABTpa3ByKOBas
IUarHOCTHKa B TEXHHUKE W MEJHULUHE,
pagap,  paaUONpPUEMHHUK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-meup

5.3

#HHHPari#HOIITHUKA

5.3.1

[IpsiMmonuHeiHOE paclpOCTpaHEHUE CBETA

B OJTHOPOJIHOM cpene. Jlyu ceeTa

5.3.2

OtpaxkeHne cBeTa. 3aKOHBl OTPAXKEHUS
cBera. [loctpoenne n300pakeHHd B TWIOCKOM

3epKaiie

5.3.3

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
cBeTa. AOGCOIOTHBIHA MOKa3aTeb

IMpECIOMIICHUSA

5.3.4

[TormHoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHbIli yros IMOJHOTO BHYTPEHHETO

OTpaKeHHUS

5.35

Hucnepcusi cBera. CHoXHBIA  COCTaB

oenoro ceera. L[Ber

5.3.6

Cobwuparonue ¥ paccewBarONINe JIMH3HI.
Tonkass nuH3a. DOKyCHOE paACCTOSIHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BI.
[TocTpoenne n300pakeHnit B COOMPAIONTUX
U pacceuBalIMX JuH3ax. Dopmyia
TOHKOM JHH3BLI. YBEIWYCHHE, aBacMOE

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOU

OIITHKH

5.3.8

WNurtepdepentiuss cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HaAOIIOICHUS
MaKCUMYyMOB H MUHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHNKOB

Hudpakuus  ceera.  JludpakumoHHas

pemérka. YciaoBue HaAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu MaJcHUuN
MOHOXPOMATHUYECKOTO CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY

5.3.10 [Tonstpu3anus cBeta

TexHHYeCKHE YCTpOICTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIMOHHBIN ammapar,

53.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAS
OITHKA, T paKIuOHHAS pemeérka,
MOJIIPOU T
[IpakTnueckue paboTHL. N3mepenne

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300paXeHWid B  JIMH3AaX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

['panuubl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOpHUU
6.1 OTHOCHUTEIIbHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTU DUHILITEHHA

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amensieHMe BpPEMEHM U COKpallleHHE

TUINHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C JHEpPrUed M HMIYJIbCOM
6.4 CBOOOMHOM YacTUIBl. ODHEpPrus MOKOs

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. Popmyina Ilnanka cBsA3u sHEPrUn
7.1.1 ¢oroHa ¢ ero uyacroTod. OHeprus u

uMIynbe GOToOHA




7.1.2

OtkpeiTHE U uccaeaoBanue Gorodddekra.
Omeritet - A CroneroBa.  3aKkoHbI

dhoTorddekra

7.1.3

YpaBHeHue OUHIITEHA TUIA
dotorddekra. «Kpacnas TpaHuIa»

dboTodrddekra

7.1.4

JaBnenue ceera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

7.1.6

TexHudeckne ycTpoucTBa: (POTOIIEMEHT,
¢doronaTuuk, COJIHEYHas Oarapes,

CBETOIHO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OObITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [Iimanerapnas Mozenb aToMa

71.2.2

ITocTymartsl bopa. N3ny4yenune u
norjomeHue (HOTOHOB TMpH  HEpexoje
aTOMa C OJHOIO YpPOBHS DSHEPIMU Ha
npyroi. Buasl ciektpoB. CEeKTp ypoBHEU

SHEPTUH aToOMa BOJIOPOAA

7.2.3

BomnHoBbIe cBoiicTBa 4dacTull. BOJIHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakius JIEKTPOHOB Ha

KpHUCTaJIIax

7.2.4

CroHTa"HHOe H BBIHY)XXJICHHOC H3JTYUCHHUC.

Y CTpoicTBO M MPUHIIMIT paOOTHI J1azepa

7.2.5

TexHHUeCcKHE YCTPONCTBA: CIEKTPaIbHbIN
aHanm3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktrueckue  pabotel.  HabGmronenue

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HAOMIONEHUST W PETUCTPAINH

SJIEMECHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHuio cocraBa
paauoakTUBHOrO  W3nydyeHus. (CBolcTBa
anb(a-, Oeta-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpeITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4YHCIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DNeKTPOHHBIH u
TTO3UTPOHHBIN OeTa-pacmna. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOAKTHBHOTO

pacmaja

7.3.5

OHeprus CBA3M HYKJIOHOB B  sipe.

Snepubie cunbl. Jlepekt Maccol siipa

7.3.6

Snepubie peakuuu. Jlenenue u cUHTE3

saaep

7.3.7

SAnepHsiit peakrop. TepmosinepHbIi
cuHre3. [IpoGiemMbl ¥  NEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. ODKOJIOTMUYECKHE

aCTeKThI EPHON SHEPTeTUKH

7.3.8

OneMeHTapHble  4YacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, SAEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YACTHILL (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Be3mus, sSpKue

3BE3/IBI, IJTAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

Conneunass cucreMa. IlmaHeTel 3eMHOI




I'pYyIIIBL. IInaHEeTBI-TUTaHTHI u ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Maijsle

Tena CoTHEYHOH CUCTEMEI

8.3

Connne, ¢otochepa wu  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3AbI, HMX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, pajuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAIbHBIA KJIACC — CBETHUMOCTBY.
3BE34pI TIJIABHOM  MOCIEAOBATCIHHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY IS

3BE3]1 IVIaBHOI MOCJIEN0BATEILHOCTH

8.6

#H##Par###BayTpeHHee  cTpoeHHWE  3BE3N.
COBpeMeHHBIe npeaACTaBJICHUA 0
MPOUCXOXICHNN ¥ HBomoiu ConHIa |

3BE31. DTanbl )KU3HU 3BE3]I

8.7

Mneunsiii  Ilyre — Hama ['anakrtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacupeneneHue 3BE31, rasa U IbLIN.
Ilonoxxeune wu nBmwxkenue CoiHIa B
lanaktuke. Ilmockass wu  cdepuueckas

HOJICUCTEMEBI | aJlTaKTUKH

8.8

Tunel ramakTuk. PaguorajakTWKd U

KBasapbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon XaO6Oma. PasOeranue ramakTHK.
Bospact u pamunyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Moaenbs  «ropsuen

Bceenennony. PennkroBoe usinyuenue

8.10

MacmrabHast ~ cTpykTypa  Bcenennoii.
Meraranaktuka. Hepeménupie mpoOaemMbl

aCTPOHOMUU
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