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IHHOACHUTEJIBHAA 3AITNCKA

CunxpoHusupoBaHHas pabouas mporpamma 0a30BOro u yriyOonéHHoro uzydeHus npenmera « Pusnka» B
10-11 xmacce pa3paboraHa Ha ocHOBe Paboumx mporpamm cpemHero ooimero oOpa3oBaHus MO (PHU3MKE
(0a30BBIi  ypOBEHb, YIIIyONEHHBI YpPOBEHB), OJOOPEHHBIX pemeHueM (QeaepanbHOro  y4eOHO-
METOAMYECKOr0 00beUHEHHUS 110 00I1IeMy obpazoBanuio oT 29.02.2022r., mpotokoi 7/22.

JlanHas mporpamma ompeaessier 00sf3aTeIbHOE NMPEAMETHOE COJEpKaHWEe, YCTaHABIMBAET MPUMEPHOE
pacnpezeneHie y4eOHbIX 4acoB 110 TEMAaTUYECKUM pa3fiesiaM Kypca U PeKOMEHIyeMYIO MOCIIeI0BATEIbHOCTh
M3YyYEHUS TEM U Pa3JIesIoB Y4eOHOTr0 MpeaMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKH y4eOHOro Mpolecca, BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma naér npeacraBieHue
0 LEeJSIX, codeporcanuu, odujeti CTPATeTHH OO0YYEHUS, BOCIIUTAHUSA M PAa3BUTHUS OOYYAIOMIMXCS CPEIACTBAMHU
yuebHoro npeameta «dusuka» Ha yriyOoaéHHOM YpOBHE U 0a30BOM ypOBHE.

H3zyuenue Kypca qpusuku yenyonéHHO20 YpPOGHS NO3B0IAEM pPediu308amv 3a0aiu NpoheccuoHanbHoll
opuenmayuu, HanpasieHo HAa CO30aHue YCI08Ull Ol NPOAGILEHUS CEOUX UHMEIeKMYAIbHbIX U MEOPUECKUX
CNOCOOHOCMEN KANCOBIM YUAUWUMCSL, KOMOPble HeoOX00uMbl 0Jisl BPOOOJIICEHUSL 0OPA308AHUSL 8 BbICULUX YUCOHBIX
3a6€e0eHUAX N0 PA3TUYHBIM UIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CReYUANbHOCMSM.

B mporpamme omnpenensiorces mIaHupyeMble Pe3yIbTaThl OCBOSHUS Kypca (M3WKHA HAa YPOBHE CPEIIHETO
obmiero oOpa3oBaHus: JTUYHOCTHBIE, METAPEMETHbIE, IPeAMETHbIC (Ha YTIyOnEHHOM U 0a30BOM ypOBHE).
HayduHo-MeTomoornueckoii OCHOBOM it pa3paObOTKH TPeOOBaHWM K JIMYHOCTHBIM, METaNpPeIMETHBIM
U TpEeIMETHBIM pe3yJbTaTaM OOYYaroIIMUXCs, OCBOMBIIMX MpOrpaMMy CpelHero oOmiero o0pa3oBaHUs Ha
YTIyOJIIEHHOM YPOBHE, SBIISICTCS CUCTEMHO-ICSTEIbHOCTHBIN MOIXO/.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O IPEIMETA «®U3UKA)»

®u3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAaX MPHUPOAbI, BHICTyHas B KauecTBE y4yeOHOIro INpeaMera
B ILIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTeMY 3HaHMH 00 okpyxaromem mupe. LlIkompHBINH Kypc
GU3UKM — CHCTEMOOOpPA3yIOIMKA JUI €CTECTBEHHO-HAyYHBIX YYE€OHBIX MPEIMETOB, IOCKOJIBKY
(bu3nvecKkre 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBIECHUH, N3yyaeMbIX XUMHEH, Onosoruel, Gpuzndeckoi
reorpadueil u actpoHoMuei. VMcnonb30BaHne U aKTUBHOE MpPUMEHEHHE (PU3MUYECKUX 3HAHUN ONpPENeTHniIo
XapakTep U OypHO€ pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTUH B cepe SHEpreTUKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCa, MOJyY€HUs HOBBIX MaTepUaioB C 3aJlaHHBIMM CBOMCTBaMU U aAp. M3ydeHue ¢u3uku BHOCUT
OCHOBHOH BKJIaJ B ()OPMUPOBAHME €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa ydaluxcs, B (OPMHpPOBAHUE
YMEHHUI PUMEHSTh HayYHBI METO/]] TO3HAHUS P BBIIIOJIHEHUU MU YUEOHBIX UCCIIETOBAHUM.

B ocHOBy Kkypca (u3MkHM cpeiHed HIKOJbI MOJIOKEH PAJ UIEH, KOTOpble MOYKHO paccMaTpHUBaTh Kak
MIPUHIIMIIBI €70 MOCTPOCHHUS.

Hoea uenocmuocmu. B cOOTBETCTBUM C HEW KypC SBIISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COACPKHUT
MaTepHall U3 BceX pa3zienoB (PU3MKH, BKIIIOYAET KaK BOMPOCHI KIIACCUYECKON, TaK U COBPEMEHHON (U3UKH.

Hoen 2enepanuzayuu. B cooTBeTcTBUU C HEW MaTepuan Kypca GU3NKU 00beTUHEH BOKPYT (U3HYECKUX
Teopuil. Benymum B Kypce siBisercss popMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuzanus NpeanosaracT MCIOJIb30BaHUE T'YMaHUTAPHOIO MOTEHIMAIA
¢bu3nuecKkoil HaykH, OCMBICICHHME CBSI3M pa3BUTUA (PU3MKKM C pa3BUTHEM OOIIECTBA, a TaKXke
C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U IKOJIOTHUECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc Gpuznku yriyOGnEHHOro ypoBHs MpeAnoaraeT 3HakOMCTBO
C HIMPOKUM KPYIOM TEXHMYECKHMX U TEXHOJOTMYECKHX MPUIIOKEHUI M3y4YEHHBIX TEOpHUH M 3aKOHOB. IIpu
3TOM PAacCMAaTPUBAIOTCA HAa YpPOBHE OOIIMX IPEACTaBICHUN M COBPEMEHHBIE TEXHMUYECKHE YCTpOIcTBa
U TEXHOJIOTHH.

Hoea rkonozuzayuu peanusyeTcs NOCPEACTBOM BBEICHHSA DJIEMEHTOB COICPXKaHMS, IOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBsI3aHBl C Pa3BUTHEM TEXHMKH W TEXHOJIOTH,
a TaKKe 00CyXIeHUs POoOJIeM pallMOHAIBHOTO MIPUPOIONIOIB30BaHUS U 3KOJIOIMYECKON 0€30IaCHOCTH.

OcBoeHue coaepaHUs MPOTrPaMMBbl  JOJDKHO OBITH TOCTPOCHO Ha TMPUHIMIAX CHCTEMHO-



JeSTeTbHOCTHOTO moaxona. Jis ¢u3mku peanw3anust 3THX MPUHIUIOB 0a3HpPyeTcss Ha HCIIOJIb30BaHUH
CaMOCTOSITENTLHOTO JKCIEPUMEHTa KaK TOCTOSHHO JeHCTByromero Qakropa ydeOHoro mpomecca. /{is
VenyONéHHO20 YPOBHS — 3MO CUCTEMA CAMOCMOSAMENbHO20 VUeHUUeCKO20 IKCNEPUMEHMA, BKIIOUAIOWE20
@ponmanvhvle yueHuyecKue onvimovl NPU U3Y4eHUU HO8020 Mamepuand, 1abopamopusie pabomsl u pabomsi
npaxmukyma. Ipu smom 603m02icHbL 06a cnocoba peanuzayuu Guuyeckoeo npakmuxkyma. B nepsom ciyuae
npakmuxym nposooumcs au6o 6 konye 10 u 11 xnaccos, 1ubo nocie nepgozco u émopozo nonyeoouil
8 Kajicoom u3z smux Kuaccos. Bmopoii cnocob6 — smo unmeepayus pabom npakmukyma 8 CUCHeMY
1abopamopHeix pabom, Komopwvie NpogoOAmMcs 8 npoyecce uszyueHus pazoena (memsi). Ilpu smom noo
pabomamu NPAKMUKYMad NOHUMAEMCs CAMOCMOSIMeENbHOe UCCIedo8anue, KoOmopoe NposooOumcs no
PYKOBOOCHBY C8EPHYMO20, 0000WEHH020 Uda De3 NOWA2080U UHCMPYKYUU.

B mporpamme cuctemMa yueHHYECKOTo SKCIIEPUMEHTA, J1a00paTOPHBIX PadOT U MPaKTUKyMa MpeJICTaBlIeHa
€IMHBIM TIepeuHeM. BBIOOp TeMAaTHKU JUIS 3TUX BUJIOB YUEHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISACTCS
YY4aCTHHKaMH OOpa30BaTEIBHOIO Ipollecca HUCXONIs W3 OCOOCHHOCTEH IMOYPOYHOTO TUIAHHPOBAHUS
U ocHameHus kaOwHera ¢(usuku. Ilpm 3TOM oOOecrmeunBaeTCcs OBJIAJCHUE OOYYAIONIUMUCS YMEHUSIMHU
MPOBOJIUTHh TMPSMbIE M KOCBEHHBIC HM3MEPEHHsI, HWCCICIOBAHMS 3aBHCUMOCTEH (U3UYECKUX BEIHYUH
Y TIOCTAHOBKY OITBITOB IO IMPOBEPKE MPEITIOKEHHBIX TUITOTE3.

Bosbiioe BHUMaHUE yIENSETCS PEHICHUIO PACYETHBIX M KAUECTBEHHBIX 3a1ad. [Ipu 3TOM Utk pacyEéTHBIX
3aad MPHOPHUTETOM SIBIIIIOTCS 3aJa4d C SIBHO 3aaHHOW © HesA6HO 3a0anHol (PU3WYECKOW MOJENbIo,
MO3BOJISIIOIINE TIPUMEHSTh W3YyYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjieia Kypca, Tak
Y MHTETPHUPYS MPUMEHEHUE 3HAHUH U3 Pa3HBIX pa3zesioB. J[J1s Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS
3ajaHus Ha OOBsICHEHUE / TpeicKa3aHue MPOTeKaHUus (PU3MUYECKUX SBJICHUN U TPOIIECCOB B OKPYIKArOIIEH
KU3HU, TpeOyIoMIe BEIOOpa GU3HUECKON MOICIH JIsl CUTYaIllU! MPAKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

OCHOBHBIMU LIEJISIMU U3YyUSHHS (PU3UKH B 001IeM 00pa30BaHUU SIBISIOTCS:

e (opMUpOBaHHE MHTEPECA U CTPEMIICHHS OOYYAIOIINXCS K HAYYHOMY M3YYCHHIO TPUPOJIBI, Pa3BUTHE
WX UHTEIUICKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJICTABICHUI O HAYYHOM METO/e MO3HAHMS U (HOpMHpPOBaHHE UCCIEI0BATEIHCKOTO
OTHOIICHHS K OKPY)KAIOIIHM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa W3yYeHUS OCHOB CTPOCHUS MaTepHU
1 (yH/IaMEHTAIbHBIX 3aKOHOB (DPU3HKHU;

e (QopMupOBaHHE YMCHUN OOBSACHSATH SBICHUS C MCIOIb30BaHHEM (U3UUCCKMX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMuUpOBaHHE NPEJACTABICHUN O PO HUUKHU JJISl PA3BUTHUS JIPYTHX €CTECTBCHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;
passumue npedCcmasieHull 0 803MONCHbIX chepax 6yoyuell npogheccUoHaIbHOU desmenlbHOCmU,
CBA3AHHBIX C PUIUKOLL, NOO2OMOBKA K OdNbHeluemMy 00y4eHUIo 8 9MOM HaANPAGIeHUU.

o JlocTikeHHE STHX Ieliell 00eCreunBaeTcsl PelIeHueM CICAYIONIMX 3a7ad B MPOIECCe H3yUeHHs
Kypca (PM3UKHU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

® MpHOOpEeTEeHHe CUCTEMbl 3HAHMW 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJTFOYAsi MEXaHUKY, MOJICKYJIAPHYIO (H3HKY, 3JICKTPOJAUHAMUKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTHI
acTpo(U3HKH;

e (opMHUpOBaHHE YMEHHUI MPUMEHSITh TCOPETUUYCCKHE 3HAHUS Ul OOBSICHEHUS (PU3MUECKUX SBJICHUMN
B IIPUPOJIE U JIUIS IPUHSATHUS MPAKTHUECKUX PEHICHUN B TIOBCEIHEBHOM KHU3HH,

® OCBOCHHE CIOCOOOB pEICHHS pa3IMYHBIX 33aad C SIBHO 3aJaHHOW (DM3MYECKOH MOETbIO, 3a/ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/MaHue (U3NYECKOH MOJENH, aJeKBATHOW YCIIOBHSM
3aJauu, B TOM YHCJIC 33]]a4 HH)KEHEPHOTO XapaKTepa,

e [OHMMaHWe  (U3MYECKUX  OCHOB U NPUHIUIIOB  JCHCTBUS  TEXHUYECKHX  YCTPOMCTB
Y TEXHOJOTMYECKHX TPOIIECCOB, MX BIHMSIHUS HA OKPYKAIOIIYIO CPELY;

L] oBlIaZeHHWE METOJaMH  CaMOCTOSTEIbHOTO  IUJIAHUPOBAHUS U TMPOBEACHUS  (PU3UUECKHUX
HKCHEPUMEHTOB, aHAlIM3a W MHTEpIpeTalud HH(OPMAIMK, OIpPEACICHUs] JTOCTOBEPHOCTH
MTOJIyYEHHOTO PE3yJIbTAaTa;CO3/IaHUE YCIOBUHM JJI Pa3BUTHUSl YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,



TBOPYECKOH NIEATENBHOCTH; pasgumue uHmepeca K cepam npogeccuoHanbHol O0esmenrbHOCmu,
CBA3AHHOUC PUUKOU.

MECTO YYEBHOI'O IPEAMETA «®U3UKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO yrayOnéHHbI ypoBEeHb M3ydeHHUs y4yeOHoro mpenmera «@Dusmka» Ha
YpPOBHE CpeqHEero oO0Iiero o0pa3oBaHUsA BbIOMpAETCs OOYYaIOUIMMUCS, IIAHUPYIOUIMMH IPOJI0JDKEHUE
00pa3oBaHMsI 10 CHIEHHATBLHOCTIM (PU3UKO-TEXHHUYECKOTO IPOPHIIS.

Y4eOHBIM TUTAaHOM TPEIyCMOTPEeHO u3ydeHue (u3uku B o0béMe 340 u 3a nBa roga oOydeHus: 5 9
B Henmenmo B 10 u 11 kimaccax Ha yriryOJieHHOM ypoBHE, Ha 0a30BOM ypoBHE B 00béme 136 u 3a nBa roga
oOydenwus mo 2 4 B Hexento B 10 u 11 kiraccax.

IIpu peanusauuu padoueil mporpaMmMbl HCHOJIb3yeTCs 000pPy/10BaHUE, MOJYYEHHOE B paMKax
®DenepaabHoro npoekra «ludposas odpaszoBaresbHas cpeaay.

INTAHUPYEMBIE PE3YJIbTATBI
OCBOEHMUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUA

OcBoenne yuebHoro npeamera «Pu3nka» Ha YpOBHE cpeAHero oOuiero obpa3zoBaHus (yriayOnE€HHBIN U
0a30BbIIl YPOBEHb) MIOJDKHO OOECHEUYMBATh JOCTHIKCHHE CIICAYIONUX JIMYHOCTHBIX, MeETalpeaMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I'pasicoanckoe socnumanue:
e chOpPMHPOBAHHOCTh I'PAXKIAHCKOW MO3UIMK 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
4JIeHa POCCUHCKOI0 OOIIECTBA;
® [IPUHATHE TPAJULMOHHBIX OOIEUETIOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPAaTHUYECKUX [IEHHOCTEM;
® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECAX IPa’KJaHCKOro OOIIECTBa, y4acTBOBATh
B CAMOYIIPABJIEHUH B IIKOJIE U JETCKO-FOHOUIECKUX OpraHU3alusix;
® yMEHHE B3aUMOJICHICTBOBaTh C COLMAIBHBIMM HHCTUTYTaMU B COOTBETCTBHM C UX (QYHKIMSIMHU
1 Ha3HAUYECHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM EATEIBHOCTH.
Hampuomuttecxoe eocnumanue:
¢ chopMHPOBAHHOCTH POCCUMCKON IPaskJaHCKOM MACHTUYHOCTH, TaTPUOTH3MA;
® [ICHHOCTHOE OTHOILICHHE K roCyJapCTBEHHBIM CHUMBOJIaM; JOCTIKEeHUsIM Poccun B dusmke
U TEXHUKE.
ﬂyxosuo-npaecmeennoe eocnumanue:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT 0 [TOBEICHHS;
® CrHOCOOHOCTH OIIEHMBATh CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH HA
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B ACSITEILHOCTH YUEHOTO;
®  OCO3HAHHE JITYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO Oy TyIIETo.
Dcmemuueckoe gocnumanue:
® DOCTETHMYECKOE OTHOLIEHWE K MHUpPY, BKJIIOUAas OCTETHMKY HAy4yHOTO TBOPYECTBA, IPHUCYIIErO
(bu3MIeCcKOil HayKe.
Tpyoosoe éocnumanue:
® UHTEpeC K pa3iuyHbIM chepaM NPOoPecCHOHATBHON NESATEIbHOCTH, B TOM YHCIE CBS3aHHBIM
c GU3MKONW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymed mpodeccuun
Y peaJIn30BBIBATH COOCTBEHHBIC )KU3HEHHBIE TIJIAHbI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTHKECHUN
BCEH )KU3HHU.

DKonocuueckoe socnumanue:



c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhI, OCO3HAHHE TTI00aTHHOTO XapaKTepa dKOIOTHISCKIX
npo0em;

TUTAHUPOBAHKME U OCYIICCTBICHUE JECHCTBHI B OKPYIKAIOIIEH Cpele HAa OCHOBE 3HAHUS Iejel
YCTOHYHBOTO PA3BUTHS YEIOBEUCCTBA;

pacIIMpeHue ONbITa ACITeILHOCTH YKOJIOTHUECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUN
1o Gpu3mKe.

l[emmcmu HAYYHO020 RO3HAHUA:

COPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢bu3nveckoil HayKy;

OCO3HAaHME LIEHHOCTH HAy4YHOH JEATeNbHOCTH, TOTOBHOCTh B TIpoOIecCe U3yYeHHUs (UBUKU
OCYIIECTBIISATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO ACATEIbHOCTh WHANBUIYAIBHO U B TPYIIIE.

B mpomecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI CPEJHEr0 OOIIETo
oOpa3oBaHusi MO (U3MKE Yy OOYHYaIOIIUXCS COBEPILCHCTBYETCS OMOYUOHANbHBIU UHMELIEeKM,
IPEeATOJIararoIuii chOpMUPOBAaHHOCTH!

CamMoCco3Hanusl, BKIIIOYAIOUIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE, BUIETh
HAalpaBJICHUs Pa3BUTHSI COOCTBEHHOW IMOIIMOHANBHOHN chepbl, ObITH YBEPEHHBIM B ceOe;
camope2ynuposanusl, BKIIOYAIOIIEro CaMOKOHTPOJIb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTDH 33 CBOE
MOBE/ICHUE, CIOCOOHOCTh aaNTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHSIM H IPOSIBISTh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

8HYmMpenHel Momusayuy, BKIIOYAIONEH CTPEMIICHNE K TOCTIKSHHUIO TSN U YCIIEXY, OIITUMH3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATh, NCXO/IS U3 CBOUX BO3ZMOXKHOCTEH;

smMnamuy, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX, YYUTHIBATH
€ro Ipy OCYIIECTBICHNHU OOIIEHUs, CIIOCOOHOCTh K COUYBCTBHIO U COIEPEKUBAHUIO;

COYUANbHBIX HABBIKOG, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTHMMHU JIOABMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3periaTb KOHQIIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATDBI

YHuBepcaJbHbIe I03HABATEIbHbIE 1eiCTBUSA

Bba3oBble Jjoruuyeckue geicTBus:

CaMOCTOATEILHO (POPMYJIUPOBATH U AKTYAIM3UPOBATH IPOOIIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIENIATH 1SN ISSTeIbHOCTH, 3371aBaTh ApaMETPhl M KPUTCPUH UX TOCTHIKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B PACCMATPUBACMBIX SIBIICHHSX;

pa3pabarbiBaTh IUIAH PpEHICHUS NPOOJEMBbI C yu€TOM aHajdM3a UMCHOIIUXCS MaTepHaIbHBIX
Y HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ICATEIBHOCTh, OICHUBATh COOTBETCTBHE PE3YJILTATOB IICJISIM, OLICHHBATH
PHUCKH MOCIIEICTBUH JIEATSILHOCTH;

KOOPJMHUPOBATh U BBIOJIHATH pa00TY B YCIOBHSIX PEATbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarTebCcKue AeiicTBHUS:

BIIQ/IETh HAYYHOU TEPMUHOJIOTHEHN, KITIOYEBBIMU TIOHATUSMU U METOJaMH (DU3UUECKON HAYKU;
BIIQJIETh HABBIKAMH Y4YEOHO-UCCIIEOBATEIHCKON U MPOEKTHON NEATENbHOCTH B 00NACTH (U3HKH;
CTIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETFHOMY TTOMCKY METOJIOB PEIIeHHS 3a/1a9 (PU3NIECKOTO
COJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJO0B MTO3HAHUS;

BJIaACTH BUJaAMH  OCATCIBHOCTH TI0 TOJYYCHUIO HOBOI'O 3HaAHUA, €ro HHTCpIpCTAllUH,
HpeOGPaSOBaHI/IIO U NPUMCHCHUIO B PA3JIMYHBIX y‘le6HBIX CUTyalusiX, B TOM YHCJIC IMPU CO3JaHUHA
Y4eOHBIX TIPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBIISIT TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATH 3ajady, BBIIBUTATH TUIOTE3y ¢
pelIeHus, HaXOAUTh apryMEHThI Ul JTOKa3aTeJIbCTBA CBOUX YTBEPXKACHUH, 3a1aBaTh I1ApaMETpPhI
Y KPUTEPHUU PEUICHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJAE PEIICHHs 3aJa4d pe3yJbTaThl, KPUTHYECKHA OIICHWBATh HMX
AOCTOBCPHOCTD, MIPOTHO3UPOBATL USMCHCHUC B HOBLIX YCIIOBUSAX;



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4l B 00Pa30BaTENbHOU NEATEILHOCTH, B TOM YHCIIC
MIpU U3YYCHUH (HUBHKH;

J1aBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBAThH IIPHOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3HKE B PAKTUICCKYIO 00JIaCTh KHU3HEICATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUT'aTh HOBBIC HJCH, NpCjiaraTb OPUTHHAJIIBHBIC IMOAXOAblI U PCUHICHUA; CTABHUTb HpO6JICMBI
W 33/1a4M, JOMYCKAIOIIUE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nndgopmanmeii:

BJIQJICTh HABBIKAMHU MOJY4YeHHS HH(pOpManuu (U3UUIECKOTO COICPKAHUS W3 MCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATL IIOUCK, aHAJIM3, CHCTCMATU3AllMI0 W HWHTCPHPCTALUIO
MHGOPMAIIMY Pa3THYHBIX BUJIOB U (POPM IPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIOJIB30BaTh CpeICTBA HMHMOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHLBIX W OpPraHU3allMOHHBIX 3aJad C CO6JHOIICHI/IGM Tpe6OBaHI/H>'I
SPrOHOMHUKH, TEXHUKU 0€30IIaCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHUS, IPABOBBIX U ATUYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€301TaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCpKAHHUA B pa3UyHbIX (opMatax ¢ y4éTOoM Ha3HAYCHHS
uHbOpMAIIMK W NEJICBOM  ayJIUTOPUM, BBIOMpas ONTHUMalbHYIO  (GOopMy  TIpeAcTaBICHUs
Y BU3YaJTH3AIlHH.

YHnBepcaﬂbele KOMMYHUKATHUBHBIC JelCcTBHUA

Oo0menue:

OCYHICCTBJIATDH O6H.I€HI/IG Ha ypoOKax (1)I/ISI/IKI/I H BO BHCypO‘IHOﬁ JCATCIIbHOCTH,
pacrno3HaBaTb NPECANMOCBIIIKN KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U cMATr4yaTthb KOH(l)J'II/IKTI)I;
pa3BépHYTO N JIOTHUYHO U3J1araTb CBOIO TOYKY 3PpCHUA C NUCIIO0JIb30BAHNEM SA3BIKOBLIX CPCICTB.

CoBMecTHAA 1eATEILHOCTD:

MTOHUMATh U UCII0JIb30BaTh MPEUMYIIIECTBa KOMAHIHOM M UHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JEMCTBUI € yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEHN
Ka)KJJ0TO 4JIEHA KOJUIEKTHBA;

IIPUHUMATDH LEJM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATh JAECHCTBUSA IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH ACUCTBMM, paclpeneisaTh PONM € y4ETOM MHEHUN Y4YaCTHHUKOB,
00CyKJaTh pe3ybTaTbl COBMECTHON pabOThI;

OLICHUBATh Ka4eCcTBO CBOETO BKJIa/a 1 KaXJI0TO Y4aCTHHKA
KOMaH/Ibl B OOIIUI pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIpesiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJIEU C IMIO3ULIUN HOBU3HBI, OPUTMHAIILHOCTH, IPAKTHUECKON
3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETUYECKOE IIOBEJCHNWE B PA3JIMYHBIX CHUTYalMsSX, IPOSBIATH
TBOPYECTBO U BOOOpaskeHUE, OBbITh HHUIIMATUBHBIM.

YHuBepcaJbHble peryiaTHBHbIE 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATH IMO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKU M ACTPOHOMHMH,
BBISIBJIATH MPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH BBIIOJIHEHUS
IIPAKTUYECKOH paboThl ¢ yY4ETOM  HMEIOIIMXCS  PECYpCOB, COOCTBEHHBIX  BO3MOXHOCTEH
Y MIPEINOYTEHHUM;

JlaBaTh OLEHKY HOBBIM CHUTYaIlUsIM;

pacIIMpsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEANOUTCHHH;

JieNaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIlICHUE;
OLIEHUBATh NPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHHUIO IIMPOKOM SPYAULIUHU B 00JIACTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATh CBOW 00Pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIb:
® 1aBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B IE€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE
pe3yabTaTOB LENSM;
® BJAJCTh HABBIKAMH II03HABATEJIbHOM pe(IeKCMM KaK OCO3HAHHsS COBEpIIAEMBIX JICHCTBUIA
U MBICIIUTEJIBHBIX IPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUH; UCIIOJIB30BaTh NPUEMBI pedIeKCUH IS
OLIEHKU CHUTYalllH, BHIOOPA BEPHOTO PEILICHMS;
® YMEThb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATH PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATH MOTHUBBI M apTyMEHTHI JPYTHX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH.
IIpunsiTue cedst u Apyrux:
® [IpUHUMATH ce0sl, TOHUMasl CBOM HEAOCTATKU U JIOCTOMHCTBA;
® [IpUHUMAaTh MOTHMBBI M apPTyMEHTHI IPYTUX [PU aHATU3E PE3YIbTATOB AEATEIbHOCTH;
® TIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIMOKH.

INPEJIMETHBIE PE3YJIbTATbBI
10 kaacc

B npouecce nzyuenus kypca pusuku yriryonénHoro u 6azosoro ypoBHs B 10 kiacce ydeHUK HAyUUTCS:

[Tonumarp (J1IeMOHCTPUPOBATE) POJb (DU3UKU B SKOHOMUYECKOW, TEXHOJIOTHYECKOH, IKOJIOTHYEe-
CKOM, COIMAIIFHON M 3THYECKOU c(hepax AEeATeIbHOCTH YelIOBEeKa; POJIb U MECTO (PU3HMKHU B COBpE-
MEHHOW Hay4YHOW KapTUHE MUPA; 3HAUeHUe ONUCAMENbHOU, cucmemamusupyrowerl, o0viACHU-
MeNbHOU U NPOSHOCMUYECKOU (DYHKYUL (PUULECKOU Meopul — MEXAHUKU, MOIEKVIAPHOU u3uKu
U MEPMOOUHAMUKU; POTb (DUULECKOL meopul 8 YoOpMUposaHuU npedcmasieHull 0 uuuecKo
Kapmune mupa,

pasnuyath (yUUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJeNeld (U3NYECKUX TeJl U IMPOLECCOB (sBie-
HUI): WHEpUHalbHas CHCTeMa OTCUETa, abCOMIOTHO TBEPIOE TEJNO, MaTepHaibHas TOYKa, paBHO-
YCKOPEHHOE JBIDKEHHE, CBOOOJHOE TMajeHue, abCOMOTHO yrpyras aedopmariusi, abCOIIOTHO
yIOpyTroe U aOCOMOTHO HEYNPYToe CTOIKHOBEHHS, MOJIENH Ta3a, JKUIKOCTH U TBEPAOTO (KpUCTAII-
JUYECKOr0) Tela, UIeaTbHbBIN Ta3, TOUCYHBIN 3apsi/l, OTHOPOJHOE SJIEKTPUUYECKOE TOJIE;

pa3nuyath yCI0BUs (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH (PHU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
XapakTep (yHIaMEHTATBHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTIOIb30BaHMSI YACTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSICHATh MEXaHUYECKHE TIPOLIECCHI U SBJICHUS, UCTIOIb3Ysl OCHOBHBIC TTOJIOXKE-
HUS U 3aKOHBI MEXaHHWKHU (OTHOCUTEIHHOCTh MEXaHHMYECKOTO IBUKEHHS, (POPMYIIbl KHHEMATHKU
PaBHOYCKOPEHHOTO IBUXKEHHUS, npeobpazosanus I anunes 0ns ckopocmu u nepemeujetuss, 3aKOHbI
Hetorona, npunyun omnocumenvrnocmu I anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXpaHe-
HUS UMITYJIbCA U MEXaHUYECKON SHEPTUH, C853b paOOmbl CUNbL ¢ USMEHEeHUeM MeXAHUYecKol dHep-
2ull, Yclo8us pagHogecus meépoo2o mena); Ipyu 3TOM HCII0JIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE
3aKOHOB, YKaA3bl8aMb VCI08US NPUMEHUMOCMU (PU3UYecKUx 3aKoHo8: npeobpazoeanuii I anunes,
8Mopo20 U mpemve20 3akono6 Hviomona, 3aKoH08 COXpaAHeHUs. UMNYIbCA U MEXAHUYECKOU SHep-
2Ul, 3aKOHA 6CEMUPHO20 MACOMEHU,

aHAIIM3UPOBATh U OOBSICHATH TEIUIOBHIE MPOLIECCHI U SIBICHUS, HCIONB3Ys] OCHOBHBIE MOJIOKECHHUS
MKT u 3akOHBI MOJIEKYJISIpHON (PU3MKU U TEPMOJUHAMUKH (CBSI3b JABIIEHUS UJI€ANBHOIO raza co
CpeaHEed KMHETUYECKOW SHEpPruer TEIJIOBOTO JBHKEHUS UM KOHUECHTPALMEH €ro MOJIEKYJ], CBS3b
TeMIIepaTypbl BEIIECTBA CO CPEAHEN KUHETUUECKOM SHEPTUEl TEIIOBOIO IBUKEHHSI €r0 YACTHLI, CBSI3b
JABJIEHUS UICAJIbHOTO Ta3a ¢ KOHUEHTpaluel MOJIEKYJ U €ro TeMIlepaTypol, ypaBHeHue Mene-
neeBa— KnaneipoHa, mepBeIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS YHEPTUH B TETUIOBBIX
IpoLeccax); Mpu 3TOM UCIOJIb30BaTh MaTEMATUUECKOE BBIPAKEHUE 3aKOHOB, VKA3bIBAMb YCI08US
npumenumocmu ypasuenus Menoenreesa—Knanetipona;

AHAIIM3UPOBATH M OOBSICHSTH (OMICHIBATE) DIIEKTPUIECCKHE SIBJICHUS, UCIIONB3Ysl OCHOBHBIE ITOJOXKE-
HUS Y 3aKOHBI 3JIEKTPOJMHAMUKY (3aKOH COXpaHEHUS AJIEKTPUUECKOro 3apsaa, 3akoH Kynona, no-
MEHYUATLHOCMY  INIEKMPOCMAMUYECKO20 NOJA, NPUHYUN CYNEPRno3UyuU 21eKmpuyecKux noel,
npu 3MOM YKa3bleas YCAo8us npumenumocmu 3axona Kynrouna, a Takxke NpakTUUECKH BaXKHbBIE CO-
OTHOIIEHUA: 3aKOHBI OMa JJIs1 y4acTKa [ENu U ISl 3aMKHYTOM 3JIEKTPUUYECKOM 1enH, 3akoH J[xo-
yns—IJlenna, npasuna Kupxeogha, 3axonvr @apades ons snexmpoausa);



onucevleamy QuzuyecKue npoyeccvl U AGNEHUs, UCHOIb3YSA BEIUYUHbL: NepemeujeHue, CKOpocmo,
YCKOpeHue, UMNYIbC mena U CUCmeMbl mel, CUNd, MOMEHM CUlbl, 0dsleHue, NOMeHYUdIbHas
9Hepaus, KUHeMU4ecKas dHepeusi, Mexanuieckas dSHepaus, paboma Cuivl, YeHmpocmpemumenb-
HOe YCKOpeHue, CUla msdicecmu, CUId YApyeocmu, Cuild mpeHus, MOWHOCMb, SHEPeUsi 83AUMO-
Oeticmaus mena ¢ 3emnéi 801uU3U e€ NOBePXHOCMU, IHepausi YNpy2ou 0edhopmayuu nPpys’CUHbL, KO-
JUYeCme0 menjiomsl, Ab6CONOMHAL MeMnepamypa meida, paboma 6 mepmMoOUHaAMUKe, GHYMPEHHSIS
9Hepeus UOeanrbH020 O0OHOAMOMHO20 2a3d, paboma UOealbHO20 2a3d, OMHOCUMENbHAS GlAdiC-
Hocmb 8030yxa, KII/] udeanvnoco meniosoco 0gueamensi; 21eKmMpudeckoe noie, HanpsaiCEHHOCb
INEKMPUYECKO20 NOJA, HANPAICEHHOCb NOJISL MOYEYHO20 3apa0d WU 3APSANCEHHO20 Wapa 8 6d-
Kyyme u 8 OudieKmpuxe, NOMEHYUAl AeKmpoCmamuiecko2o Nois, PA3HOCHb HOMEHYUAI08,
INEKMPOOBUNCYIAS CUNA, CUNA MOKA, HANPAICEHUEe, MOWHOCb MOKA, dJIeKMPU4ecKds eEMKOCb
NIIOCKO20 KOHOEHCamopd, CONPOMuUGIeHUe Y4acmKka yenu ¢ nocie008ameibHblM U NApaiielbHbIM
CcoeOuHeHueM pe3ucmopos, IHePeUsl INeKMPULECKO20 NOAs KOHOeHCamopa,

OOBSICHSTE OCOOCHHOCTH TPOTCKAHUsI (DU3MUECKUX SBICHHI: MEXaHUYCCKOE JIBIKEHUE, TEIIOBOE
JBMOKEHHE YaCTHII BEIIECTBA, TCIIOBOE paBHOBECUE, OPOYHOBCKOE JIBUXKEHUE, MU y3Hs, ucnape-
HUE, KUTICHUE W KOHICHCAIWS, TUTABJICHUE W KPUCTAJUTU3AINS, HAPaBICHHOCTh TEIUIONIEpEIayH,
AIIEKTPHU3ALHUS TEIl, IKGUNOMEHYUATbHOCMb NOBEPXHOCTU 3APAHCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIICAOBAHNE 3aBUCUMOCTH OTHOM (PM3MUYECKON BETMYMHBI OT APYTON C UCIIOIH30BAHU-
€M IPSAMBIX U3MEPEHUHU: TPH ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI TOTY-
YEHHOH 3aBHCUMOCTH (PU3UUECKUX BEIUYUH 8 8uUde 2pagukos ¢ yuémom abconomHuuix nozpeuo-
cmetl uzmepenuti, eNaTh BHIBOJBI IO PE3yJIbTaTaM MCCIIEAOBAHMS; IPOBOJAUTL KOCBEHHBIE U3ME-
peHUsl GU3MYECKUX BEIWYMH; TIPH 3TOM BBIOMPATh ONTUMAIBHBIA METOJ M3MEPEHMs, OLCHUBATh
a0COJIOTHBIE U OTHOCHTENBHBIE IOTPEITHOCTH MPSIMBIX M KOCBEHHBIX HW3MEPEHHI;

npPoBOOUMb ONbIMbL NO NPOBEPKEe NPEOLONCEHHOU 2UNomesvl: NIAHUPOBAMb IKCNEPUMEHM, COOU-
Pamb KCNepuUMeHmanbHylo YCMaHo8KY, AHAIU3UPOSAMb NOJYUEeHHbLe Pe3yIbmamsl U 0elams 6bl-
800 0 cmamyce npeoyoHCEeHHOU SUNOMe3bl;

co0uro1aTh MpaBuiia 0€30MacHOro TpyAa MpH NPOBEIEHUH MCCIeI0BaHUN B paMKaxX y4eOHOIo JKc-
NEPUMEHTA, NPAKMUKyMa U y4eOHO-UCCIIe0BATENBCKON U MPOEKTHOM EATENbHOCTH C UCHOJb-
30BaHHEM M3MEPUTENIBHBIX YCTPOMCTB U JJaOOPaTOPHOr0 000PY/JOBAHUS;

pemIate pacdE€THBIC 3a7a4Yll C SBHO 3aJlaHHOM U HesA6HO 3a0annoll (HPU3NUECKON MOJENBIO: HAa OCHO-
BaHUM aHAJIM3a YCJIOBUsI 00OCHOBBIBATh BHIOOP (PM3UUECKOM MOJenu, oTBevaroneil TpeboBaHusAM
3a7a4M, IPUMEHATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U HOCMYNAMblL QUULECKUX Meopull TIPH
WCTIOJIh30BAHUU MATEMaTHYECKUX METOJOB PEUICHHUs 3a/1ad, MPOBOJNUTH PACYETHI HA OCHOBAHWUHU
UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3yJIbTAThl U KOPPEKTHPOBATH METOABI PELICHUS C YUETOM
MOJTyYEHHBIX PE3YJIbTaTOB;

pelIaTh KaueCTBEHHbIE 3a7aull, mpedyrouue npuMeHeHus 3HAHUL U3 PA3HLIX PA30e106 UWKOIbHO20
Kypca pusuku, a maxosce uHmezpayuu 3HAHUU U3 OpPyeux npeomemos ecmecmeeHHO-HAYUHO20
YuKna.: BBICTPAUBATh JIOTHUECKYIO LIEMOYKY PACCYKJICHUI ¢ ONOPON HA M3yYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3NYECKUE SBICHUS;

UCNONIb306aMb Meopemudeckue 3HaHus 0711 00bACHEeHUs OCHOBHbIX NPUHYUNOE padbomul usmMepu-
MeNbHbIX NPUOOPO8, MEXHUUECKUX YCMPOUCME U MEXHOL02UYECKUX NPOYECCOos;

HCIOJIb30BATh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHON KHU3HM JUId obecrieueHus 6e3-
ONAaCHOCTH MpH OOpAaIeHWH ¢ MPUOOpPaMU U TEXHHUUECKUMH YCTPOMCTBAMH, JUI COXpPAaHEHMS
3JI0POBBS U COOIIOIEHHS HOPM 3KOJIOTHYECKOTO TIOBEJICHHS B OKPY KaloIeil cpere;

MPUBOANTH MPUMEPHI BKJIa/la POCCHUCKHAX M 3apyOeKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B
00BsCHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHATU3UPOBATL U OYEHUBAMb NOCIeOCMEUs. ObIMOBOU U NPOU3BOOCIBEHHOU OesiMeNbHOCU Yeilo-
8eKa, CEA3AHHOU C PUIUYECKUMU NPOYeccamu, ¢ NO3UYULl IKOI02UUEeCKOl De30nacHocmu, npeo-
cmagneHuil 0 payuoHaIbHOM NPUPOOONONb306AHUU, A MAKHCE PAZYMHOM UCNONb308AHUU OOCHIU-
HCEHUU HAYKU U MEXHON02ULL 0151 OAIbHele20 PA36UMUs 4e08e4ecko20 00uecmsd,

MPUMEHSTH pa3IMYHbIe CIIOCOOBI PabOTHI ¢ HH(pOpManHel PU3MUECKOTO COJePKAHUS C UCTIONb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI: IPU ATOM HCIOJIH30BATH COBPEMEHHbBIC MH-
(bopMaIioHHbIE TEXHOJOTUU JIS TIOMCKA, NMepepaboTKu M NpEeabsABICHUS y4eOHON M HaydHO-
HOIYJISIPHON WH(GOPMAIMH, CTPYKTYPUPOBAHUS M MHTEPIIPETaluy WHPOPMAINH, ITOTYyICHHON W3
Pa3NIUYHBIX UCTOYHHKOB; KPUTHUYECKH aHAIM3MPOBATH MOJIy4YaeMyr0 MH()OPMAIUIO U OYeHUusamso



eé 00CmoeepHoCmb KaK Ha OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHAIU3A UCOYHUKA UH-
Gdopmayuu;

NPOAGIAMb OP2AHUZAYUOHHBIE U NO3HABAMENbHBLE YMEHUS CAMOCOAMENbHO20 NPUOOpemenUs HO-
6bIX 3HAHUL 6 Npoyecce GbINOJIHEHUs NPOEKMHLIX U YUEOHO-UCCIe008AMENbCKUX pabom;
paboTaTh B TpyMIE C BBITOJHEHUEM PA3IUYHBIX COLUATBHBIX POJICH, IUIAHUPOBATh PabOTy TpyII-
IbI, PAIIMOHAIBHO PACIPEENATh ACSITEILHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aJICKBATHO OIICHU-
BaTh BKJIAJI KAKIOTO M3 YYaCTHUKOB IPYIIIEI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

NposAGIAMb MOMUBAYUIO K OYOyujeti npoghecCUOHATbHOU 0esimeNbHOCMU NO CReYUATIbHOCIAM PU3UKO-
MEXHUYECK020 NPOhUIAL.

11 kaacce

B nponecce u3ydenus kypca puzuku yrimyoaéHHoro u 6a3osoro ypoBHs B 11 kiacce yueHMK HayduTCs:
MOHUMATh (JIEMOHCTPUPOBATH) POJIb (PU3UKU B IKOHOMHUYECKOH, TEXHOJIOTUIECKOM, COIUATbHON
U 3THYECKOW cdepax IesTeNbHOCTH YelOBEeKa; posib M MeCTO (DU3MKM B COBPEMEHHOM HayuyHOU
KapTUHE MUPA; pPOJIb ACTPOHOMHUU B NMPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U JajbHEMIIEM Hay4YHO-
TEXHUYECKOM Da3BUTUH; 3HAUEHUe ONUCAMENbHOU, CUcmemMamusupyrowel, O00bACHUMeNIbHOU
U NpOSHOCMUYECKOl (QYHKYUll gusuieckoll meopuu — 21eKMPOOUHAMUKU, CHEYUATbHOU Meopuu
OMHOCUMENbHOCIU,  K8AHMOBOU  ¢huzuky, Ppoyib (usnueckod Teopun B  (HopMUpPOBaAHUHU
NpeCTaBICHUN O (U3NUECKONW KapTHHE MHpPa, MECTO (U3NYECKON KapTHHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUIN O IPUPOJE;
pa3nuyath (YUUTHIBATH) YCIOBHSI IPUMEHUMOCTH MoOJenel (PU3NYECKUX TN U IIPOLECCOB (SIBICHUI):
OJTHOPOJTHOE  JJICKTPUYECKOE U OJHOPOAHOE MArHUTHOE TIOJIsl, TapMOHHMYECKHE KOJIeOaHWUs,
MaTEMaTUYECKUH MAasTHUK, UACAIBHBIM IPYKUHHBIA MasTHUK, TADMOHUYECKUE BOJIHBI, UCAIBHBIN
KoJe0aTeNIbHbIM KOHTYp, TOHKasl JIMH3a; MOJIENIei aToMa, aTOMHOTO siipa ¥ KBAaHTOBOM MOJIENTU CBETA;
pa3nuyath yclIoBHs (TpaHUIlbl, 00JacTH) NPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, HOHUMAMb
eceobwull xapakmep yHOAMEHMANbHBIX 3AKOHO8 U OZPAHUYEHHOCIb UCNONb308AHUS YACTHBIX
3aKOHO8;

® AHANU3UPOBaThb U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBJCHUS, HCIOJIb3YS OCHOBHBIE
MOJIOKEHNUS. M 3aKOHBI JJIEKTPOJMHAMUKU M CHEHHATbHOM TEOPUM OTHOCUTENIBHOCTH (3aKOH
COXPAaHEHHUs JJIEKTPUYECKOro 3apsaa, cuia Ammepa, cuia JIopeHna, 3aKOH 3JI€KTPOMarHUTHOM
uHaykuuu, npaBuwio Jlenma, cBsa3p DJIC caMOMHIYKIMHM B JJIEMEHTE SJEKTPUYECKOW IIENMU CO
CKOPOCTBIO M3MEHEHMS CWJIbl TOKAa; TIOCTYJIaThl CIHELHMAIBHOM TEOPUU OTHOCHUTEIBHOCTH
OHHIITEHA);

® aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE MPOIECCHI U SIBICHUS, UCIIONb3Ys MOJOKEHUS KBAaHTOBOM
¢u3uku (ypaBHeHue DifHmrelHa U1t GoTorddexTa, nepBblii U BTOpoi moctynarsl bopa, mpuHIum
COOTHOIIEHUST HeompenenéHHocTeil ['eiizenOepra, 3aKOHBI COXpaHEHMs 3apsI0BOTO U MacCOBOTO
4KCeJl M DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaJUOAKTUBHOIO pacnaa);

® ONHUCHIBaTh (PU3MYECKHE TMPOIECCHl U  SBJICHHS, MCIOAb3Ysl BEIMYUHBL:  HANPSKEHHOCTH
IEKTPUYECKOTO  IOJIA, TOTEHUUAJ 3JIEKTPOCTATUYECKOrO IOJIA, Pa3HOCTh IMOTEHIUAJIOB,
ANEKTPOABIIKYIIAs CHUJIa, HWHAYKLIMS MarHUTHOTO TMOJsl, MarHUTHBIM MOTOK, cuia Awmrepa,
MHIYKTHUBHOCTD, 3JIEKTPOJBIIKYIAs CHJIA CAMOMHAYKIIMH, SHEPrusl MAarHUTHOTO TOJIS TPOBOJHMKA
C TOKOM, PENIITUBUCTCKUNA UMITYJIbC, ITOJIHAS SHEPTHUsl, SHEPTHUS MTOKOSI CBOOOIHOM YaCTHUIIbI, SHEPTUS
Y UMITYJIbC (JOTOHA, MACCOBOE YHUCIIO U 3apsil sApa, SHEPIUs CBA3HU SAAPa;

e OOBICHATh OCOOEHHOCTH NPOTEKaHUs (UIUUECKUX SBJICHUN: DSJIEKTPOMAarHUTHAS WHIYKLHA,
CaMOUHJIYKIUS, PE30HAHC, MHTeppEpeHLrs BOJH, AUGPAKIUA, JUCIEPCHUs, MOJIHOE BHYTpPEHHEE
oTpaxkeHue, ¢orodnekTpuueckuii 3pdexr (poroaddekr), anpda- u OGera-pacmaabl suep, ramma-
U3Iy4YeHue szep; prusnyeckre NpUHIUIBI CIIEKTPAILHOIO aHaIM3a U padoThI Ja3epa;

® onpedenamov HanpagieHue UHOYKYUU MACHUMHO20 NOJSL NPOGOOHUKA C MOKOM, CUlbl AMnepa u cunbl
Jlopenya,

® cmpoumb uzodpadicenue, co30asaemoe NIOCKUM 3epPKALOM, MOHKOU JUH30U, U PACCUUMbIBAMb €20
Xapaxmepucmuxu,

®  NPUMEHAMb OCHOBONOAA2AIOWUE ACMPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl 0N AHANU3A
U 00BACHEHUS PUUYECKUX NPOYECCO8, NPOUCXOOAWUX 6 36€30aX, 6 36E30HbIX CUCMEMAX,
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8 MedHC2anaKmuieckou cpeoe; 08UNCEHUs HeDEeCHbIX meJl, I801I0YUlU 36¢30 U BeenenHoii;

IIPOBOJIUTh HCCIIEIOBAaHME 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH C MCIOJIB30BAaHUEM TMPSMBIX
W3MEPEeHU: TpPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTAThl MOIYyYCHHOM
3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE IpaQUKOB € Y4ETOM aOCONIOTHBIX MOIPEIIHOCTEH
M3MEpEHUH, 1eaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBAHMUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEITMUMH; IPU ATOM BBIOMPATh ONTHMAJIbHBIN METO
U3MEPEHUs, OLIEHUBaTh aOCOJIOTHBIE M OTHOCHTEJIbHBIE IOIPEIIHOCTU MPSIMBIX M KOCBEHHBIX
HU3MEPECHU;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHOW TUIOTE3bl: MIIAHUPOBATH SKCIIEPUMEHT, COOMPATh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY, aHAJM3UPOBaTh IIOJIY4YEHHBbIE pE3yJibTaThl U JeaThb BBIBOJ
0 CTaTyCe NPEAJIOKEHHOU TUIIOTE3bI;

ONUCHIBAMb MEMOObl NOLYYEHUs HAYYUHBIX ACMPOHOMUYECKUX SHAHUL,

coOmogaTh mpaBuwia 0e30MacHOro Tpyna IMpHU MPOBEACHUM HCCIEJOBAHMN B paMKax y4deOHOTro
SKCHEpUMEHTa,  NpPaKTUKyMa M y4eOHO-UCCIEI0BaTEeIbCKOW U MPOEKTHOM  AESTEIbHOCTH
C UCII0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U JIaDOPATOPHOTO 000PYIOBAHMUS;

pemaTth pacd€THBIE 3a/Jauyd C SBHO 3aJaHHON U HesA6HO 3A0AHHOU @Hu3uuecKol MoOoelvio. Ha
OCHOBAHMHW aHAJIM3a YCJIOBUS BHIOMpATh (PU3MUECKUE MOJENHM, OTBEYAIOIIME TPEOOBAHUSAM 3aavH,
OPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M IOCTYJaThl (U3NYECKUX TEOpUil NpHU
HCIOJIb30BAHUM MAaTEMaTHMYECKUX METOJOB pEIIeHMs 3a/ay, MPOBOJUTH PACUETHI HA OCHOBAaHUU
UMEIOIIUXCS JIaHHBIX, aHAIM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOJbl PEIICHUS ¢ y4ETOM
[IOJIy4YE€HHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJlaud, TpeOyIoIue NPUMEHEHNs 3HaHUN U3 Pa3HbIX Pa3JesIoB IKOJIBHOIO
Kypca GU3UKHU, a makKoice unmezpayuu 3HaHUull U3 Opyeux npeomemos ecnmecmeenHo-Hay4YHo20 YuKkia:
8bLICMPAUBAMb  JIOSUYECKYIO  YENOYKY  pPACCYHCOeHUU ¢ ONopol HA  U3VYEHHble  3aKOHb,
3aKOHOMEPHOCMU U Pu3uYecKue sA61eHUs;

UCNONb306AMb  Meopemuyeckue 3HaAHus 0N OOBACHEeHUs OCHOBHbIX NPUHYUNOS pabomobl
UBMEPUMENbHBIX NPUOOPOB, MEXHUYECKUX YCMPOUCNE U MEXHON0SULECKUX NPOYECCO8;

MPUBOANTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOekHbIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

AHATUUPOBAMb U  OYEHUBAMb NOCIe0CMEUs Oblmo6ol U NPOU3EOOCMBEEHHOU OesmelbHOCMU
YenoeeKda, CEA3aHHOU ¢ QuU3UYeCKUMU Npoyeccamu, ¢ NO3UYULl IKOJIO02UYECKOU 0e30nacHocmu,
npeocmasieHuli 0 pPayuoHAIbHOM NPUPOOONONb308AHUU, A MAKICE DPASYMHOM UCNONb308AHUU
00CMUDICEHUL HAYKU U MEXHO02Ull 0I5l OANbHENe20 PA36Umus Yei08euecko20 ooujecmea;
IIPUMEHSATH pasznuuHble  crocoObl  paboThl ¢ UHQOpMaMed  (U3NYECKOTO  COAEpIKaHUs
C HCIHOJb30BAHHEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHM: MHpHU 3TOM HCIOJIb30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUN JIs TIOUCKA, EpepabOTKU U MPEeAbIBICHUS YU4eOHOM
U HAy4YHO-TIONMYJSpHOW MHQOpMAIMK, CTPYKTYpUPOBaHMS M HMHTEpIpeTaluy HHPOpMaLuy,
MOJIYYEHHOM M3 pa3IUYHbIX HUCTOYHUKOB; KPUTHUYECKH aHAIM3UPOBATh MOJTydaeMyro HH(OpMAaIo
U OlLIEHUBATh €€ NOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOLIUXCS 3HAHUM, TaK M HAa OCHOBE aHaIM3a
UCTOYHUKA UHGOpMAIUY;

NpoAGNAMb OP2AHU3AYUOHHLIE U NO3HABAMENbHbIE YMEHUS CAMOCHOSAMENbHO20 NpUobpemeHus
HOBbIX 3HAHULL 8 NPoYecce 8bINONHEHUS NPOEKMHBIX U Y4eOHO-UCCIe008amenbeKux pabom, paboTaTh
B TpyIIE C HCIOJHEHHEM pa3IHYHBIX COLMAJIBHBIX pOJIEH, IUJIaHUPOBaTh padoTy TpyMIIbI,
paloOHAJIbHO paclpeAessaTh AESTeNbHOCTh B HECTAaHAAPTHBIX CHUTYalUsX, aJeKBAaTHO OLEHUBATh
BKJIa/1 KaX/I0OTO U3 YYACTHUKOB TPYIIIBI B PEIIEHUE paccMaTpUBaeMoil IpoOIeMbl;

NPOAGNAMb MOMUSAyUI0 K Oyoyujell npoghecCUoHaIbHOU OesmeIbHOCMU N0 CREeYUATbHOCIAM DUUKO-
MEeXHUYEeCcK020 npoguis.



COJAEPKXAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

YrinyOneHHblid ypoBeHb (5 4acoB)

Tema 1. ®usnka 1 METOBI HAYYHOTO TIO3HAHUS (2 Yaca)

Tema 1. dusuka 1 METO/IbI HAYYHOTO MO3HaHUS (6 4acoB)

®usuka — Hayka o npupoze. Hayunbie METOBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Poiib sKkciepuMeHTa 1 TEOPUH B MPOLIECCE TO3HAHUS IPUPOJIBI. DKCIIe-pH-
MeHT B (pu3uke. MoaenupoBanue GU3NIECKUX SBICHUHN U MPOIECCOB.
Hayunble runoressl. PU3nyecKkue 3aKOHbl U TEOPHUH. | paHULIbI IPUMEHUMO-
cTH (U3NYEeCKUX 3aKOHOB. [IpuHITMI cooTBeTCTBUSA. POJIb M MecTO (U3HKHU B
(dbopMUpOBaHUY COBPEMEHHOM HAyYHOU KapTHHBI MUPA, B IPAKTUUYECKO fes-
TCILHOCTH JIIOACH.

JlemoHcTpanuu 1. AHaIOTOBBIE ¥ IU(PPOBHIC K3MEPUTEIBHBIC TPUOOPHI, KOM-
[bIOTEPHBIC JATYUKHU

®dusnka — (yHIaMeHTanbHas Hayka o npupozae. Hayunsiii MeTos nmo3na- Hus
U METOJIbI UCCIICAOBAHMS (PU3MUECKUX SBICHUH. DKCIIEPUMEHT U TEOPHSIB
nporiecce Mmo3HaHus npupoabl. HabmoqeHrne u SKCIepUMEHT B (PU3UKE.
Cnocobul usmepeHusi pusudeckux 8elUduH (AHaI0208vie U Yupposwvie uzme-
[pumenvHvle npubOpsl, KOMIbLIOMEPHbIe 0amyUKosvle cucmemsl). Iloepewro-
cmu uzmeperull huauuecKux 8eiuduH (AOCOIIOMHAL U OMHOCUMETbHAS).
MonenupoBanue (HU3NIECKUX SIBICHUH U POLIECCOB (MaTepuaIbHas TOUKA,
a0COIOTHO TBEPAOE TEJIO0, UCATbHAS KUIKOCTh, U/I€ATbHBIN T'a3, TOUCUHBIN
3apsin). ['unore3a. Gu3nuecKuil 3aK0OH, TPAHUIIBI €r0 IPUMEHUMOCTH. Du3n-
yeckast Teopus. Ponbs 1 MecTo pu3uku B pOpMHPOBAHUN COBPEMEHHON HAY4-
HOW KapTUHBI MUPA, B TPAKTHUYECKOMN JICATEIBHOCTH JIFOJICH.
Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, NPAKMUKYM
1.  Usmepenue cunvl moxka u HAnNPAXCEHUsL 8 Yenu NOCMOSHHO20 MOKA

NPUNOMOWU AHATI0208bIX U YUPDPOBLIX USMEPUMETbHBIX NPUOOPOE.

2. 3uaxomemeo c yughposoii nabopamopueti no ghuszuxe. Ilpumepul uz-

Mepe-Husl PUULEeCKUX BeUYUH NPU NOMOWU KOMNBIOMEPHLIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanudeckoe IBHKeHHE. OTHOCUTEIBHOCTh MEXAHMUECKOTO JIBUXKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerieHue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHre MaTepUaIbHOM TOYKU, MX MPOEKIIMU Ha OCU CUCTeMbI koopauHaTt. Cio-
YKEHUE IIEPEMELICHUN U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsAMOIMHEHHOoe qBrxkeHue. [ paduku 3a-
BUCHUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEepEMELICHUsI MaTe- pu-
QJIIbHON TOYKHU OT BPEMEHH.

CBobOogHOE majieHne. Y CKOpeHne CBOOOIHOTO MMaICHHUS.

KpuBonuneiinoe neuxkenue. [[BuxkeHre MaTepuaabHOM TOUKH 10 OKPYKHO-
CTH C MOCTOSIHHOM MO MOJIYJIIO0 CKOPOCTBIO. YTJI0Bast CKOPOCTb, JINHEHHAS
ckopocTb. [lepron u yactora oOpamienus. LleHTrpocTpemuTensHoe ycKope-
Hue. Texnuueckue ycmpoucmsea u npaKmuyeckoe npumeHenue: CliujioMeTp,

MexaHuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTO JIBMKEHUS.
Cucrema oTcuéra.

[Ipsimas u obpamuasn 3a0a4u MEXAHUKU.

Paouyc-6ekmop mMamepuaibHoU MouKU, e20 NPOeKyuu Ha OCU CUCMEMbl KO-
opounam. TpaeKTopusl.

[Tepemerienue, CKOpOCThb (CpeHsAs CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKO-
peHHE MaTepHaIbHON TOUYKH, X MPOEKIUU Ha OCH CUCTeMBI KoopauHaTt. Ciio-
KEHUE IepeMEILEHUH U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE IMPSAMOJMHENHOE IBUXKEHHE. 3aBUCH-
MOCTh KOOPJAMHAT, CKOPOCTH, YCKOPEHHS WM IIyTH MaTEpUATbHON TOYKH OT
BPEMEHU U UX rpaduKu.

CBoOonHoe majeHue. YCKOpeHUue CBOOOTHOIO MajeHUs. [eudwcenue menda,
OpouieH020 N0 y210M K 20pU30HmMYy. 3a6UCUMOCHIb KOOPOUHAM, CKOPOCMU
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JBIKEHUE CHAPSIOB, LIETTHBIE U PEMEHHBIE MTepeayu.

Vlemoncmpayuu
1.  Mogenb cucteMsl 0TCUETA, MILTIOCTPALMS KUHEMAaTUYECKUX Xapak-
TEpU-CTUK JIBU)KEHUS.
2. IlpeoOpa3oBaHue ABMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.
3. [lanenue Tes B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.
4.  Habmonenue ABHXEHHS Tella, OPOLICHHOTO O] YITIOM K TOPU30HTY U
rO-pU30HTAJIBHO.
5. N3mepenne ycKOpeHusi CBOOOAHOTO MaICHUSI.
6. HampaBiieHue CKOpOCTH MPH JBIKEHUH MO OKPY>KHOCTH.

Yuenuueckuii yKcnepumenm, nadopamopuvle pasomoi’
1.  H3yuyeHue HEpPaBHOMEPHOT'O JABMKEHHS C IIEIBIO OMPEISIICHIS] MTHO-
BEH-HOM CKOPOCTH.
2.  HccnenoBaHue COOTHOIICHUS MEXKAY ITyTSIMH, IPOHICHHBIMHU TEIOM
3a MocJIe10BaTeIbHbIC PaBHbIE IPOMEKYTKHU BPEMEHHU IPU PaBHOYCKOPEH-
HOM/IBIDKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.
3. M3ydenue ABM>KEHUS LIapUKa B BA3KON JKUIKOCTH.
4. VIzyueHue qBUXKEHUS Teja, OpOIIEHHOT0 FTOPU30HTAIIBHO.

U YCKOPEHUs MamepuaibHoU mouky om pemenu u ux epaguxu. KpuonuHei-
HOE JIBIDKEHHE. [IBIKEeHIE MaTepUaIbHON TOUKH 10 OKPY>KHOCTH. YTIIOBas U JTU-
HeitHas ckopocTb. [lepuona u yacrora obpamenus. LleHTpocTpe-murenpHOe
(HOpMaJIbHOE), KacaTeabHOE (TAaHTCHIIMAJILHOE) U TTOJIHOE YCKOpe-HUE MaTepu-
aJIbHOM TOYKH.

Texnuueckue ycmpoucmea u mexHoI02UYeCKUe Npoyeccol. CIUIIOMETp, BU-
’KCHUE CHApsJOB, LIEMHbIC, IIEeCTepEHYAThIC W PEMEHHBIC IMEpelavu, CKO-
[pocmuule nugmot.

lemoncmpayuu

Mojienb CUCTeMBI 0TCUYETA, HIUTFOCTPAIUS KHHEMATHICCKUX XapaKTEPUCTHK
TIBUOKCHUSI.

Cnocobul uccnedosanus 08UNHCEHUII.

Hnnrocmpayus npedenibhoco nepexooa u usmMepeHue MeHO8EHHOU CKOPOCMIL.
[IpeoOpazoBanue TBUKEHUM C HCTIOJIB30BAaHUEM MEXaHU3MOB.

[TageHue Tel B BO3IyXe U B Pa3peKEHHOM IPOCTPAHCTRBE.

Haburoienne qBrKeHs Tea, OpOIIeHHOT0 TIOT YIJIOM K TOPU30HTY B TOPH-
30HTAJIBHO.

HamnpasrneHnue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

[ Ipeobpaszosarue yeno80tl CKOpoCcmu 6 pedyKmope.

Cpasnenue nymeil, mpaekmoputl, CKOpoCmeu 08UNCEHUSL 00OHO20 U MO20 Jice
mena 8 pasHvlX CUCEMAX OMCcUémd.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomol, npaxkmukym V3ydqe-
HUE HEPABHOMEPHOTO JIBIKEHUS C LENIbI0 OMpeieNieHUs MTHOBEHHOHCKOPO-
CTH.

H3mepenue yckopeHus npu NpamMOIUHENHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKJIOHHOU NILOCKOCTIL.

Hccnedosanue 3a8ucumocmu nymu om @pemeHu npu pasHoyCKOPEeHHOM O8U-
orceruu.

H3mepenue yckoperus c60000H020 nadeHust (PeKoMeHO08AHO UCNOIb306A-
Hue yughposoti 1abopamopu).

V3ydeHune ABYOKEHHS Tella, OpOIIEHHOTO TOPU3OHTANBHO. [Iposepka euno-
me3sbl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTIU MeNCOY OANbHOCMbIO NO-

1éma u Ha4anbHoU CKOpoCniblo meind.

2 3pecb M fanee NPUBOAMTCA PacLUMpPEHHbIV NepeyeHb N1abopaTopHbIX PaboT U OMbITOB, U3 KOTOPOTO YYUTeNb AeNaeT BbIGop No CBOEMY YCMOTPEHUIO C Y4ETOM BbibpaHHoro YMK u nmetowerocs o060pyaoBaHus.
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H3yuenue 0udicenus meia no OKPY#CHOCHU € NOCIMOSAHHOU N0 MOOYIIO CKO-
[pocmowio.

Uccnedosanue 3agucumocmu nepuooda oopaweHusi KOHUYecK020 MAsimHUKa
om e2o0 napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 Jlunamuka (10 gacos)

[Ipuniun otHocutenbHoCcTH ["anunes. [lepseiit 3akon Herotona. Muepnuans-
HbIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropo#t 3akoH HeroToHa
U1 MaTepUanbHOM TOYKU. TpeTuid 3akoH HplOTOHA N1 MarepUalIbHBIX TO-
YEeK.
3akoH BceMupHoro TsaroteHus. Cuna tsoxkectu. IlepBas kocMuueckas cko-
POCTb.
Cuna ynpyroctu. 3akos ['yka. Bec tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxenus, kadyenus). Cuna tpenus. Cyxoe
Tpenne. Cuiia TpeHHs CKOJIBKEHHs B cuita TpeHus mokosi. Koaggumuent tpe-
Hus. Cuila CONPOTUBIICHUS MIPU IBM)KEHUH TeJla B )KUIKOCTH WUJIU Ta3e.
[locTynaTenbHOE U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIbI OTHOCUTENIBHO OcH BpatieHus. [lieuo cubl. YcioBus paBHO-
BECHUS TBEPIOIO TEJIA.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumMeHeHue. MoAIINITHUKA,BU-
YKEHNE UCKYCCTBEHHBIX CITYTHUKOB.
Vlemoncmpayuu
. SIBneHue uHepuuu.
. CpaBHeHue Macc, B3aUMO/IEHCTBYIOIINX TEJl.
. Bropoii 3akoH HeroTOHA.
. U3mepenue cui.
. CnoxeHue cui.
. 3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JedopMaIuu.
. HeBecomocTs. Bec tena npu yCKOpEHHOM IOABEME U IAJICHUH.
. CpaBHEeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.
. YcoBHsl paBHOBECHST TBEPOTO Teyia. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomut

1. VIzyuenue nBuxeHus Opycka 1o HaKJIOHHOW TNIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE

O©COoO~NOOTPAWN P

[TepBriii 3akoH HeroToHa. MHepimanbuble cucteMbl oTcuéra. [IpuHuun ot-
HocutenbHOCTU ['anmunes. Heunepyuanvuvie cucmemvr omcuéma (onpede-
1eHue, npumepsl).

Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuil.

BTopoii 3akon HeroToHa [ MaTepraibHON TOYKH.

Tperuit 3akoH HpIOTOHA U1 MaTEpUAIIBHBIX TOYEK.

3aKOH  BCEMHUPHOIO TSTOTEHUA. IKBUBANEHMHOCHb 2PASUMAYUOHHOU
U UHEPMHOU MACCDHL.

Cuna TsoKecTH. 3agucumocms yCKopeHus c80000H020 NAOeHUsl OM GblCOMbL
HAO NOBEPXHOCMbIO NIAHembl U Om 2eozpaguueckoli wupomsi. /eudicenue
HebecHblx men u ux cnymuuxos. 3axkonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peruem.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIbXEHHS U CUJIa TPEHUS 110~
kos1. Koadounuent tpenus. Cuna CONPOTHBICHUS TPH JABUKEHUU Tela B
PKUAKOCTU WM Ta3e, e€ 3d8UCUMOCTb OM CKOPOCMU OMHOCUMENbHO2O 08U-
DICEeHU.

[asnenue. I uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texuuueckue ycmpoicmea u mMexHOLO2UYeCKUue npoyeccuvl. TOAINIHUKH,
TIBUKEHHE NCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habniodenue osudicenus mejl 8 UHEPYUATLHLIX U HEUHEPYUATbHBIX CUCTNEe-MAX
omcuéma.

[ [punyun omnocumenbHOCmu.

Kauenue 08yx yununopos uiu wapos pasHoll Maccbl ¢ 0OUHAKOBLIM YCKO-
penuem omuocumenvbHo HeuHepYUaIbHOU CUCEeMbL OMCYEMA.

Cpasnenue pasHooeticmeyroueli NPUIOHCEHHbIX K Mely CUl ¢ npouseeoe-
HUeM Maccbl mea Ha e20 YCKOPeHUe 8 UHePYUATbHOU cucmeme Omc4éma.
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U pe3MHOBOM 00pasiie, OT uX AeGopMaIlim.
3. UccnenoBanue ycnoBHii paBHOBECHS TBEPIOTO Tejla, UMEIOIIETO OCh Bpa-Iiie-
HUWA.

Paserncmeocui, 603HUKaAIOWUX 6 pe3yibmame g3aumooeticmeus mei. Mizmepenue
Macc no 63aumooeicmauro.

Hesecomocmeb.

Bec Tena npu yCKOpeHHOM MOABEME U TIaICHUH.

[[enmpobedicHble MexaHusMbl.

CpaBHeHUE CHII TPEHUS TTOKOs1, KAUSCHHS M CKOJIBKEHHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npakmuxym V3me-
pEeHUE PaBHOICHCTBYIOIIEH CHII IPH ABMXKEHUU OpyCKa IO HAKJIIOHHOMITIIOCKO-
CTH.

[Iposepka eunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUICEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCIMU HA 3d0AHHOE PACCMOsAHUE O €20 MACCHI.
VccnenoBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHHUKAIONIUX B NPYKUHEH
PE3UHOBOM 00pasiie, OT uX JehOpMaIIHH.

H3yuenue 08udiceHust cucmemvl mei, CEsI3AHHbIX HUMDbIO, NEPEKUHYMOLL Ye-pe3
né2kuii O10K.

H3mepenue kod¢puyuenma mpenus no erudune yenoeo2o Kodghguyu-
enma sasucumocmu Fpp(N).

Hccnedosanue 08udiceHust OpycKa no HAKIOHHOU NIOCKOCMIU C NEPEeMEHHbIM
K03 Puyuenmom mpenus.

U3yuenue 0sudicenus epy3a Ha 8ary ¢ MPeHueM.

2.3 Craruka TBeporo tena (5 4acoB)

AbGcomoTHO TBEpRoe Teno. IloctymarenbHoe M BpaliaTenbHOE JBUKEHUE
TBEPAOro Tesa. MOMEHT CHIJIbl OTHOCUTENIBHO OCH BpaieHus. 1lnedo cuibl.
Cnoxenue cwuil, NPUIIOKEHHBIX K TBEpHoMy Teiy. LleHTp Tsxectn Tena.
VYcioBus paBHOBECHs TBEPIOTO Tena. Y CToiunMBOe, HEycToiunBoe, O6e3pas-
JIMYHOE PAaBHOBECHE.

Texuuueckue ycmpoticmea u mexHOLO2UYeCKUe npoyeccol. KPOHUITEHH,
CTPOUTEIIBHBIN KpaH, pelETYATHIE KOHCTPYKIUN.

lemoncmpayuu

VYcnoBus paBHOBecus. Buasl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npakmuxym Vccie-
TOBaHME yCJIOBHIl paBHOBECHSI TBEPIOIO TEJA, UMEIOLIETO OCh BPA-IICHHUS.
KoHcTpyrpoBaHue KpOHIITEHHOB U PaCYET CUJT YIIPYTOCTH.
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W3yueHnre yCTOWYMBOCTH TBEPAOTO T, UMEIOIIETO TUIOIIAb OTIOPHI.

2.3 3aKOHBI COXpaHCHHs B MexaHuKe (6 4acoB)

2.4 3akonbl coxpaHenus B Mexanuke (10 gacoB)

VMmynibec MaTepuabHON TOUKH (Tela), CHCTEMbI MaTepUualbHbIX Touek. M-
1yJIC CWJIBI U U3MEHEHHUE UMITYJIbCa TEJIA.
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE IBUIKEHHUE.
PaboTa cuitbl. MOIITHOCTD CHITBI.
Kunernyeckasi sHeprusi MarepraibHO Touku. Teopema 00 U3MEHEHUU K-
HETUYECKOW SHEPTUH.
[TorenunanbHas sHeprus. [lorennnanbHas sHeprus ynpyro 1eopMupoBaH-HOM
npyxuHsbl. [loreHnnanbHas sHeprus Tena BOn3M noBepxHoctu 3emiiu. Iloren-
[MATbHbIE U HETIOTEHIIMATIbHbIE CUIIBI. CBS3b paOOThI HEMOTEHIIUATb-HBIX CUJI C
M3MEHEHNEM MEXaHWYECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHs MeXa-
HUYECKOW SHEPTUH.
YIpyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoucmea u npakmuieckoe npumenenue. BOIOMET, Komnep,
[PY>KUHHBIN TUCTOJIET, ABUKEHUE PAKET.
[emoncmpayuu
1. 3akoH coxpaHEeHMs UMITyJIbCa.
2. PeakTHBHOE BU)KEHUE.
3. [lepexox moTeHIMATBLHON SHEPTHH B KHHETHIECKYIO U 0OpaTHO.
Yuenuueckuit sxcnepumenm, navopamopuwie pabomut
1.  H3yuenue aOCOIOTHO HEYNPYTOrO yJ1apa ¢ HOMOIIBIO IBYX OJJMHA-
KOBBIXHUTSIHBIX MAasiTHUKOB.
2.  HccnenoBaHue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEeXaHUYECKON
SHEP-THUH TeJla Ha PUMEPE PACTKEHUS pE3UHOBOIO JKI'yTa.

Miynbc MaTepHalIbHON TOYKH, CUCTEMbI MaT€pUaIbHBIX TOUEK. [[enmp
Macc cucmemvl MamepuanrbHulx mouek. Teopema o 0gudicenuu yenmpa
acc.

WMIityibCc CHITbl 1 UBMEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUS UM-
yJbca.

PeakTuBHOE IBUKEHHE.

(Momenm umnynvca mamepuanoroti mouxu. Ilpeocmasnenue o coxparenuu
MoMeHma UMNYIbea 8 YeHMPAIbHbIX NOJAX.

PaboTa cuiibl Ha MaJOM U Ha KOHEYHOM IepeMelieHuu. I paguueckoe
npeocmasienue pabomwl cuibl. MOITHOCTD CHIIBI.

Kunernyeckas sHeprus MaTepuanbHOi TOUKU. Teopema 00 M3MEeHEHUUKHUHE-
TUYECKOW SHEPTUH MATEPUATIbHOM TOUYKH.

[loTeHIManbHbIE U HENIOTEHIMAIbHbIE CUIlbl. [lomenyuanvruas suepeusa. 1lo-
MeHYUAnNbHas SHEP2Us Ypy2o 0eopmuposantol npyxcutsl. Ilomen- yu-
ANbHAS DHepeUusl meid 8 0OHOPOOHOM epasumayuorHiom noe. [lomenyu-ano-
Has SHepaus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu u
6He wapa). Bmopas kocmuueckasn ckopocms. Tpemvs kocmuue-ckas cKo-
[pocmeb.

CBsi3p pabOTHI HETIOTEHIIMATBHBIX CHJI C U3BMEHEHHEM MEXaHUYeCKOH dHEp-
TUU CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON dHEpTruu. Ynpy-eue u
Heynpyaue cmoIKHOBEHUS.

Ypasnenue bepnynnu ons udeanvrotl sxcudxocmu kax ciedcmeue 3aKOHAco-
Xpanenus mexanuuecKou dHepeuu.

Texnuueckue ycmpoucmea u mexHoiocuyecKue npoyeccovl. TBUKEHHE pa-
KET, BOJIOMET, KOMEP, MPYKUHHBIM MUCTOJET, 2UPOCKon, uayproe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKoH COXpaHEeHHMs UMIyJbca. PeakTuBHOE ABMXKEHUE. M3MepeHue mouy-
HOCMU CUTTbL.

H3menenue snepeuy mena npu cogepuieHuu pabomal.

B3anMHbIEe npeBpaleHnss KWHETHYECKOW M MOTEHIHAIBHON SHEpPruil Mpu
NEeNCTBUM Ha TEJIO CHUJIBI TSXKECTU U cuiibl ynpyroctu. CoxpaneHue suep-
euu npu c60600HOM NAOEHUU.
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Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npaKmuKym
1. H3mepeHue umnynvca mena no mopmMo3HOMY RYMU.
2. H3mepenue cunbl mazu, CKOPOCMU MOOEIU IIeKMPOMOOUTIAL U MOUHO-
Cmu CUbL MA2U.
3. CpasHeHue usmeHeHus UMNYIbCa meid ¢ UMNYIbCOM CUTLBL.
4. Hccredosanue coxpanerus UMnyaibca npu ynpy2om 63aumoo0eicmsuu.
5. U3mepenue kunemuueckou sHepeuu meia no mopmosHoMmy nymu.
6. CpasHenue usmeHeHus NOMeHYUaIbHOU IHEPSUU NPYICUHBL C PADOMOTL
CUTbL MPEeHUs.
7. Onpeodenenue pabomvi CUbl MPEHUS NPU OBUHCEHUU MeNd NO HAKIOHHOU
NJIOCKOCMU.

Tema 3. MonekynsipHas ¢pusmnka u repMmoguHamuka (24 yaca)

Tema 3. MonekyssipHas ¢pusuka u repMoauHamuka (49 yacos)

3.1 OcHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TeopuH (9 4acoB)

3.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOU TeopuH (15 yacon)

OCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep ABMKEHUS U
B3aMMOJICMCTBUS 4AaCTHIL] BelecTsa. Moaenn CTpOeHus ra3oB, )KUIKOCTEH U
TBEPJIBIX TEJI U 00BACHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX MOJeNeil.
Macca u pazmepsl Mosiekya. Konnaectso Bemectsa. [loctosHHas ABoranpo.
TennoBoe paBHOBecue. Temmepartypa u e€ uzmepenue. lllkana remneparyp
Llenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TeOpuH HieaabHoro raza. AOCot0THas TeMneparypa Kak Me-
pa cpeHel KNHETUYECKON PHEPTUH TEIJIOBOTO IBUKEHUS YacTHUI] ra3a.
[[Ixana remneparyp KensBuHa. ['a30BbIe 3akOHBI. Y paBHeHUE MeHaemne-
eBa—Kuaneipona. 3akoH /lansToHa. M30mpouecchl B H€albHOM Tase ¢ mo-
CTOSIHHBIM KOJINYECTBOM BellecTBa. [ paduyeckoe mpencraBieHe n3omnpo-
[IECCOB: M30TEPMa, U30X0pa, H300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMeETp, 6apo-

MeTp.
Vlemoncmpayuu
1. OMBITHL, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeIIecTBa, (hOTO-

rpaduUMOJIEKyJ OPraHUYECKUX COSTUHEHHM.
2. OnbITH 10 UG GY3UH KUTKOCTEH 1 Ta30B.
3. Moaens OpOyHOBCKOTO ABHKEHUS.

4. Mopnensb onbita lllTepHa.

OcHOBHBIE MOJ0XKEHUS MOJIEKYJIApHO-KHMHEeTHYecKoi Teopun (MKT), nux
onbITHOE 000ocHOBaHue. Juddy3us. BpoyHOBCKOE qBMKCHHE. XapaKTep
JIBOKEHUS M B3AaMMOJEHCTBUS YaCTHUIL BelIeCcTBA. MoJieni CTpOEHUs Ia3o0B,
PKUAKOCTEH U TBEPBIX TNl U OOBSICHEHHE CBOICTB BEIlIeCTBA HA OCHOBE
ATUX MoJieneil. Macca u pa3mepsl MoJiekys (atomoB). KonudecTBo Bere-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. TemriepaTypa u criocoOsl e€ u3mepenust. [llkama
temrepatyp Llenscus.

Mopnens naeansHoro raza B MKT: yacTuib! raza ABUXKyTCS XaOTUYECKUU

HE B3aUMOJIEUCTBYIOT APYT C APYTOM.

["a30BbIe 3aK0HBI. Y paBHeHNEe MeHeneeBa—KnaneiipoHa.

AOcomoTHas TeMiieparypa (imkana remnepatyp KensBuna). 3akon Jlanb-
TOHA.

M30mponeccsl B UI€aIbHOM Ia3e ¢ OCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduyeckoe npeacTaBieHrne U30MPOIIECCOB: U30TEpMa, U30X0pa, U30-

Oapa.

CBs3b MEXK/y TaBJICHUEM U CPEIHEN KMHETUYECKOW SHEPTHEN OCTyNa-TeNb-
HOT'O TEIJIOBOTO JABUKEHUSI MOJIEKYJI UI€aTbHOTO ra3a (OCHOBHOE ypaBHEHUE
MKT wuneansHoTrO Ta3a).

Cés3b abcontommnol memnepamypvl MepMOOUHAMULECKOL CUCEMbL CO CpeO-Hell
KUHemu4ecKoll 3Hepaueti HOCMynamenbHO20 Menilo8020 OBUNCEHUS eé
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5. OnbITHI, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3auMO-IEUCTBHUA.
6. Moiemb, HILTIOCTPUPYIOIIAst IPUPOIY JABJICHHS T'a3a HAa CTEHKH COCY/Aa.
7. OMBITHL, WILTIOCTPUPYIOIIME YPAaBHEHHUE COCTOSIHUS UCAIBHOTO rasa,
H30-TIPOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut

1. Onpenenenre Macchl BO3/yXa B KJIACCHOM KOMHATe HAa OCHOBE U3Me-
peHniio0bEMa KOMHATHI, 1aBIICHUS ¥ TEMIIEPAaTyphl BO3/1yXa B HEH.
2. VccnenoBanre 3aBUCUMOCTH MEXKIY NapaMeTpaMu COCTOSHUS pa3-

PCKCH-HOT'O rasa.

yacmuy,.
Texuuueckue ycmpoticmea u mexHojno2uyecKue npoyeccol: TEepPMOMETp, Oa-
POMETD, noyuenue HaHoMamepuaios.

Vlemoncmpayuu

Moenu ABUKCHHS YaCTHUI] BEIIESCTRA.

Mosenb OpOyHOBCKOTO JBUKECHHUS.

Bu0eoponuk ¢ 3anucbio peaibHo20 OPOYHOBCKO20 OBUINCEHUS.

uddysus xuakocTei.

Moaens onbiTa llTepHa.

[IpuTsxeHne MOJIEKyI.

Moienu KpUCTAIITUYECKUX PEeIETOK.

Habnroenue u ncciieioBaHue U30MpOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomel, npaxkmuxym Hccne-
dosanue npoyecca yCmaHo81eHus Mmenio8o20 pagHo8ecust Npu men-1000mene
MeoicOy eopsiueti U X0I00HOU 80OOLI.

H3yuenue uzomepmuuecko2o npoyecca (PeKOMeHO08AHO UCHONb308AHUE
yugposoil rabopamopuu).

H3yuenue uzoxoprnozo npoyecca. Mzyuenue usobapnoeo npoyecca.

/Iposepka ypasneHus cocmosHus.

3.2 OcuoBsl TepmouHamMuks (10 yacos)

3.2 OcHoBBI TepMOAHAMHKH (20 JacoB)

TepmoanHamuueckas cucreMa. BHyTpeHHss dHEPIrHs TEPMOINHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonndyectBo TemnoTs! U pabora. BHyT-
PEHHSS SHEPrUsl OJHOATOMHOI'O UJICAJIBHOTO ra3a. Buael Teronepenayun:
TEIIONIPOBOJHOCTh, KOHBEKIIMS, U3JIy4EHHUE. Y IeNIbHAsl TEIUIOEMKOCTD Be-
miecTBa. KoamuecTBo TEMIOTHI IPH TEIIONEpeaaye.

[Tonstue 06 aguabatHom npouecce. [lepBrlil 3akoH TepmonuHamuku. [Ipu-
MEHEHHE MEPBOro 3aKOHa TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas
WHTEpIpeTanus paboThI Tasa.

BTopoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.
TennoBsie MamuHbL. [[pUHIUTEL AeCTBHS TEIUIOBLIX MamuH. [IpeoOpaso-
BaHUs dHEpruu B TeruioBbiX MamuHax. KITJ[ remtoBoit mammuel. [{ukn Kap-
Ho u ero KII/I. Dxonornyeckue npoOiaeMbl TEIIO3HEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
PEHHETO cropaHusi, OBITOBOI XOJIOAUIBLHUK, KOHIUIIMOHED.

lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3adanue enewnux ycnosui ona T/ cu-
cmembl. Buewnue u enympennue napamempuwl. Ilapamempuor T/ cucmemot

KaK cpeOHUe 3Ha4eHusl 8elUYUH, ONUCHIBAIOUWUX e€ COCOSHUE Ha MUKDO-
CKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras peraxcayus T/ cu-
cmembl K menjio8oMy pagHo8ecuio.

Mosenb uaeanbHOro raza B TEPMOJUHAMHUKE — CHCTEMa YpaBHEHUH: ypaB-
HeHue MenneneeBa—Knaneiipona 1 BeIpa)kK€HHUE JUIsl BHYTPEHHEN 3HEPIUU.
VY cioBUsS MPUMEHUMOCTH TOW MOJENHU: HU3Kas KOHUEHTpalUs YacTHII, Bbl-
COKHME TeMIepaTyphl. BeipaxkeHue 11 BHYTPEHHEH SHEPIruu OJAHOATOMHOIO
M7eabHOTO ra3a. Kesazucmamuueckue u necma-
muyecKue npoyeccyi.

OneMeHTapHast pabota B TepMoauHaMUKe. Brruncienue paboTsl o rpaguky
mporiiecca Ha PV-nuarpamme.

Tennonepenava kak crnocod u3MeHeHus BHyTpeHHel sHeprun T/l cucteMbl
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1.  l3MeHeHue BHYTPEHHEH SHEprUM Tela MPU COBEPIICHUH paOOTHI:
BBUIET IPOOKH M3 OyTHUIKM O] J€HCTBUEM CXKATOT0 BO3/yXa, HArPEBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHUs (BUACOICMOHCTPALINSA).
2.  V3MeHeHMe BHYTpPEHHEH SHEpruM (TeMIIepaTypsl) Tea MpH TeIIo-
nepe-gade.
3. OmnbIT o aguabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYLTHBIM
OT-HHUBOM).
4. Mopnenu napoBoi TypOUHBI, IBUTATENIsl BHYTPEHHETO CrOPaHUs, peak-
THUB-HOT'O JIBUTaTelIsl.

Yuenuueckuit skcnepumenm, nabopamopnuvie padomsoi

1. smepeHue yenbHON TEMI0EMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1Ms, TEIUIONPOBOHOCTD, H3ny4yeHue. Ko-
JTMYECTBO TEIJIOTHI. TerIoéMKOCTh TeNa. YoenvHas u MoapHas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TEMJI0Ta CTOPAHUSI TOI-JIU-
Ba. Pacuér xonuuecTBa TemaoThl npu Temnonepeaaye. [lonstue 06 anua-
6atHoM miporiecce. [1epBblil 3aKOH TepMOIUHAMUKY. BHYTpEeHHSs SHEPTUSL.
KonngecTBo TemnoTsl 1 paboTa Kak Mepbl H3MEHEHUs! BHyTpeHHe# sneprunT/]
CUCTEMBI.
BTopoii 3aKk0H TepMOJMHAMUKY /171l PABHOBECHBIX ITPOLIECCOB: Uepe3 3aAaH-
HOE paBHOBECHOE cocTOosiHME T/l cucTeMBbl IPOXOAUT €IMHCTBEHHAS a/Iha-
Oara. AGcontoTHas TeMiieparypa. Bropoit 3akoH TepMoIMHAMUKH U1l HEpaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPeIaTh TEIIOTY OT 00Jiee X0- JIOIHOTO
Tena Kk Oosiee HarpetoMy Oe3 kommencanuu (Kiaysuyc). Heo6patu-moctsb
[IPUPOIHBIX IporeccoB. [IpUHIMIIBI 1EHCTBUS TEIJIOBBIX MAILIUH.
KITJI. Makcumansnoe 3nauenue KII/. Lukn Kapno. Oxkonoruueckue ac-
MEKThI UCIIOJIb30BaHUS TEIUIOBBIX JABUTaTesel. TernoBoe 3arps3HeHne OKpy-
JKArOLIEN CPEbI. Texnuueckue ycmpoti-
Ccmea u mexHoi02uyecKue npoyeccsvl: XONOAMIbHUK, KOHIUIIMOHED, JU3ENb-
HBIM 1 KapOIOpaTOPHBIN IBUTATENH, NAPOBAs MYPOUHA, NOIYy4YeHUe CEePXHU3-
KUX memnepamyp, Ymuiu3ayus «meniogulxy» omxo008 ¢ UCNONb308aHUEM
Mensi06020 HAcoca, YMUaIu3ayusi OUOOP2aHULeCcKo20 Monauea 0 evipa-
OomKu «mennogouy u snekmposrepeuu. /lemoncmpayuu

1. I3MeHeHue TeMiieparypsl Ipu ainadaTHueCcKOM pacIiupeHHH.

2. Bo3ay1iHoe OrHUBO.

3. CpaBHEHHE yIEIBHBIX TETUIOEMKOCTEH BEIIECTB.

4. CriocoObl N3MEHEHMs BHYTPEHHEH SHEPIHH.

5. UccnenoBanue annabaTHOTO TIpoliecca.

6. KomnvromepHovle Mooenu menyiogwlix 0gueamerel.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npakmuKkym

1. 3MepeHne yienbHON TETUIOEMKOCTH.

2. Hccnedosanue npoyecca 0Cmul8anusi euecmad.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yyenue 83aumMocesasu IHep2UuL MedCMOIEKYIAPHO20 83AUMOOCUCMBUSL
1 memnepamypol KUNEHUs HCUOKOCMell.

3.3 ArperatHsie cocTosiHUS BenecTBa. Ma3oBbie mepexoibl (5 9acoB)

3.3 Arperarasie cocTosiHuS BeniecTBa. Da3oBwie epexos! (14 yacon)

[TapooGpa3oBanue u KoHAcHCaus. Micnapenue u kurienne. AOCOIOTHAS U

[TapooGpa3oBanue u KoHACHCANMs. VicnapeHne u Kurenue. Y aenpHas
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OTHOCHUTEJIbHAS BIIAXXHOCTHh BO3Ayxa. HacellieHHbI map. YenpHas Tel-
n0Ta mapoodpazoBaHus. 3aBUCHUMOCTh TEMIEpaTypbl KUIEHUS OT JaBiie-
HUS.
Tépnoe Teno. Kpucrammmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpuctawisl. CoBpeMeHHble MaTepuaisl. [lnaBienne u
KpUCTaJTU3aIs. Y JelbHas TerioTa rmiasienus. CyOonuma-1us.
YpaBHEHME TEMIOBOro OaiaHca.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: TArpOMETp U ICH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH MTOIyYEHUSI COBPEMEHHBIX MaTE€pHU-aJioB,
B TOM YHCJIC€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
[emoncmpayuu
1. CBolicTBa HACHIIIEHHBIX TAPOB.
2. Kunenue npy NOHUKEHHOM JIaBJICHHUH.
3. Crioco0ObI U3MEpeHus BIAYKHOCTH.
4. HaGnroeHue HarpeBaHus U IJIABJICHHS KPUCTAITTMYECKOTO BEIIECTBA.
5. JleMoHCTpanysi KpUCTAILIIOB.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomut
1. smepeHne OTHOCUTEIHHON BIaKHOCTH BO3IyXa.

TEIUIOTa MapooOpa30BaHUsI.

HacplilieHHble 1 HeHAChIIIEeHHbIe apbl. KayecTBeHHAast 3aBUCMMOCTb TUIOT-
HOCTH Y JaBJICHUS HACBIIIICHHOTO TIapa OT TEMIIEPATyPhl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BnakHocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTh. TBEpIOE
teno. Kpucrannueckue u amopdHble Tena. AHU30TPOIHS CBOMCTBKPHCTAI-
noB. [InaBnenue u kprcraum3anus. Y aenbHas TeroTa miasienus. Cyomm-
Marusi.

Ulechopmayuu meépooeo mena. Pacmsocenue u cocamue. Cosue. Mooy
FOnea. [Ipeoden ynpyaux oegpopmayuii.

Tennosoe pacwupenue sxcuoxocmel u meépovix mei, 00bEMHOE U JTUHell-
Hoe pacuupeHrue. AH2apMOHUIM MENN08bIX KOIeOAHULL Yacmuy eeulecmad
KaK NPUYUHA Mensio8020 pacuiupenus mei (Ha KauecmeeHHOM YPOsHe).

[ Ipeobpazosanue 3Hepauu 6 hazosvlx nepexooax. YpasHenue meniogozo
bananuca.

[losepxnocmuoe namsdicenue. Koagppuyuenm nosepxnocmuoco namsoice-
nus. Kanunnsapuvie aenenus. Jlagnenue noo UCKPUBNIEHHOU NOBEPXHOCHIBIO
orcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpouicmea u mexHon02u4ecKue npoyeccyl: KXKuaKue Kpu-
CTaJIJIbl, COBPEMEHHBIE MaTePUAITBI.

lemoncmpayuu

TemnoBoe pacmupenne. CBoiicTBa HaCHIIIEHHBIX MapoB. Kunenue. Kune-
HUE IPU ITOHWKCHHOM JIaBJICHUH.

H3mepenue cunvl n0gepxHOCmHo20 HamsiceHus. Onvimol ¢ MbLIbHbLIMU
NAEHKAMU.

Cmauusanue. Kanunnapuvie agnenus. Mooenu neHbIOmMOHOBCKOU HCUOKO-CMU.
CriocoObI M3MepeHus BIaXHOCTH. VccremoBaHe HarpeBaHus | IJIaBiie-
HUSl KPUCTAJUIMYECKOTO BEIIECTRA.

Buowi deghopmayuii. Habarooenue manvix oegpopmayuii. Yuenuueckuii
IKCnepumenm, nadopamopnsie padomel, npaKmukymizyuenue 3axo-
HOMepHOCmel UCNAPeHUs HCUOKOCELL.

H3mepenue yoenvHol menaomul NIAGIEHUs 1b0d.

H3yuenue ceouicme HacblueHHbIX Napos.
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M3mepenne abCOMIOTHOM BIAXKHOCTH BO3/IyXa M OI[EHKA MacChI TapOBB
MTOMEIICHUH.

H3mepenue kodghpuyuenma nogepxHOCMHO20 HAMANCEHUS.

U3mepenue mooynsa FOnea. Hccnedosarnue 3asucumocmu oegpopmayuu pe-3u-
H08020 00pA3ya OM NPUTIOHCEHHOU K HEMY CUIbL.

Tema 4. DnekTpoauHamuka (22 yaca)

Tema 4. Dnextponunamuka (54 daca)

4.1 Dnexrpocratuka (10 yacos)

4.1 Dnextpuyeckoe moie (24 gaca)

DJieKTpu3anus Tejl. DJIEKTpUYECKUH 3apsa. [[Ba BuIa AIEKTpUUECKUX 3a-
psinoB. [IpoBOIHMKY, TUANEKTPUKHA M IMOIYIPOBOJHUKHU. 3aKOH COXpaHe-
HUS 3JIEKTPUUYECKOTO 3apsija.
B3anmopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil anekTpuyeckuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpuyeckoro nosst. [Ipun-
LUI CYNEPIO3UIUU IEKTPUUECKUX M0JeH. JIMHUK HanpsyKEHHOCTH 3JIEK-
TPUYECKOTO MOJIS.
PaGora cun anekTpoctaruueckoro nodis. [lorenmnuan. Pa3nocts notennua-
110B. [IpOBOJIHUKY 1 TUAIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. [{uanek-
TpUYeCcKas IPOHULAEMOCTb.
OnextpoéMkocTb. KonnieHcarop. D5eKTpoEMKOCTb TIOCKOT0 KOHJIEHCA-TOpa.
DHeprus 3apsyKEHHOT0 KOHJEHCATOopa.
Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: IEKTPOCKOIL,
DIEKTPOMETP, DIIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE JIIEKTPONpuodo-
POB, KOH/IEHCATOP, KONUPOBAJIBHBIN alapar, CTpyHHBIN IPUHTED.
Vlemoncmpayuu

1. YerpoicTBO M IPUHIUT AEHCTBUS 2JIEKTPOMETPA.

2. B3zaumotelicTBHE HadIEKTPU30BAHHBIX TElL.

3. DIEeKTpUIECKOe TOJIe 3apsHIKEHHBIX TeTl.

4. TIpOBOJHUKH B DJIEKTPOCTATUYECKOM TIOJIE.

5. DnekTpocTaTUvecKast 3amuTa.

6. JIMAIEKTPUKH B DJIEKTPOCTATHIECKOM TIOJIE.

7. 3aBUCHUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOPA OT TUIOIIA !

IJTACTUH, PACCTOSHUS MEXY HUMH U TIUDJICKTPUUYECKON MTPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHICHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomut
1. smepeHnue 31eKTpoEMKOCTH KOHIEHCATOPa.

DJleKTpu3alus Tell U €€ MpOosBIICHUS. DJIEKTpUUecKuil 3apsaa. [[Ba Buaa
PIEKTPUUECKUX 3apsaaoB. [[pOBOAHUKHU, AUIIEKTPUKHU U TIOTYIPOBOTHUKH.
DJeMeHTapHBIN ANEKTPUIECKU 3apsil. 3aKOH COXPAaHEHUs AIIEKTpUYe- CKO-
ro 3apsja.

B3aumopeiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe noJje. Ero aelictBue Ha anekTpuueckue 3apsaasl. Hanpsxk€HHOCTD dIiek-
Tprueckoro nosst. [IpoOuslii 3apsia. JInHuK HanpsA->KEHHOCTH 3JIEKTPUUECKOTO
noJisi. OJHOPOAHOE DIIEKTPHUUECKOE MOJIE.

[loTeHIMaTbHOCTD JEKTPOCTATHUECKOTO oJI. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHnuanbHast SHeprus 3apsaia B AIEKTPOCTATHUECKOMIIO-
ne. [lorennnan anexTpocTaTuueckoro nojs. CsA3b HaPsHKEHHOCTH

MOJISL ¥ Pa3HOCTH MOTEHIMANIOB JJIsl DJIEKTPOCTATUYECKOTO MoJis (Kak of-
HOPOJHOT0, TaK U HEOJHOPOJIHOTO).

[IpuHIUTT CYyTIePIIO3UIINH DIIEKTPUUECKUX TTOJICH.

[ lone moueunoeo sapsoa. Ilone pasnomepro 3apsaxicennotl cgpepui. I[lone pas-ro-
MepHo 3apsidicenno2o no 00wvémy wapa. Ilone pasnomepHo 3apsxicennol becko-
Heunou niockocmu. Kapmumsl TUHUL HARPAICEHHOCMU IMUX NOJIel

U 9KEUNOMEHYUATILHBIX NOBEPXHOCMELL.

[IpoBOIHUKYU B 3JIEKTPOCTATUYECKOM TOJIE. Y CIOBUE PAaBHOBECHUS 3apsiIOB.
JIM3NIeKTpUKY B AJIEKTPOCTaTUYECKOM Toje. J(uajaekTpuueckas MpoHHIlae-
MOCTb BEIIECTBA.

Konzaencarop. DneKTpo€MKOCTh KOHIEHCATOPA. DIMEKTPOEMKOCTD IJIOCKOTOKOH-
neHcaropa.

[ lapannenvroe coedunenue konoencamopos. Ilociedosamenvroe coeoune-Hue
KOHOeHcamopos. JHEPIUs 3apsHKEHHOT0 KOHIGHCaTopa.

[sudrcenue 3apasiceHHoU Yacmuybl 8 0OHOPOOHOM dlleKmpuyeckom noe. Tex-
HUYecKue yCmpoucmea u mexHoi02uieckue npoyeccol. SIEKTPOCKOI, JEKTPO-

METp, AEKTPOCTATHUYECKasl 3aIlUTA, 3a3eMJICHHIE AIEKTPOIPHOOPOB,
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KOHJICHCATOPBI, 2eHepamop Ban de [ paagha.

Vlemoncmpayuu

Y CTpONCTBO U IPUHIIMI ICUCTBUS SJIEKTPOMETPA. DIICKTPUUECKOE TOJIE 3a-
PSUKEHHBIX HIAPUKOB. DJIEKTPUUYECKOE IM0JIE IBYX 3aPsKEHHBIX TUIACTHH.
(Mooens anekmpocmamuyeckozo eenepamopa (Ban oe I'paaga).
[IpOBOAHUKY B JIEKTPUYECKOM T0JIE. DIIEKTPOCTaTUYECKas 3alllnTa.
Yempoiicmeo u deticmsue konoeHcamopa nOCMOSIHHOU U NePeMeHHOU EM-
Kocmu.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa OT IUIOIIA M T1a-
CTHH, PACCTOSTHUS MEKIYy HUIMH H JTUAJICKTPUICCKON TIPOHUIIACMOCTH.
DHeprus dMeKTPUUECKOro MO 3apsHyKEHHOT0 KOH/IEHCATOopa.

3apsoka u pazpsadka KOHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomasl, nPAKMUKym
Oyenxa cun 83aumo0eticmeus 3apsariCeHHbLX meil.

Habniodenue npespawjeHus s3Hepauu 3apsdiceHH020 KOHOeHCamopa 6 IHep-
U0 UBTTYUeHUS

ceemoouooa. HMzyueHue npomexanus moxa 8 yenu, cooepicaujeli KOHOeHca-mop.
Pacnpedenenue pasHocmu nomeHyuanios (Hanpsaicenus) npu nociedosa-
mejibHOM coeOUuHeHUuU

KOHOeHcamopos. Hccnedosanue paspsaoa Konoencamopa uepes pe3ucmop.

4.2 TlocTOsTHHBIN AMeKTprYecKuil ToK. Toku B pa3HbIX cpenax (12 yacos)

4.2 TToCTOSIHHBIN 3JIeKTpUYECKUi TOK (24 vaca)

DNeKTpUYECKU TOK. Y CJIOBUSA CYILIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mc-tou-
HukHu Toka. Crna Toka. I1ocTOSHHEIN TOK.

Hanpsioxenue. 3akon Oma 11 ydacTka LerH.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AETBHOE COPOTUBIIEHNUE BEIIECTBA.
[TocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHU-

KOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoyns—IJlenna. MouHoCTh dJiek-
TPUUYECKOTO TOKA.

OJIC 1 BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa 11 MOJI-HOM
(3aMKHYTOI) AnekTpuueckoit nenu. Koporkoe 3ambikaHue.

DJIEKTpOHHAA MPOBOJAUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTh COIPO-TUB-
NIeHUsT METaJUIOB OT Temneparypbl. CBEpXITPOBOIUMOCTb.

DneKTpuuecKuil ToK B Bakyyme. CBONCTBA 3JIE€KTPOHHBIX ITy4YKOB.

Cuna toka. [locTossHHBIN TOK. Y CIOBHS CyIIECTBOBAHUS TOCTOSIHHOTO
prekTpudeckoro Toka. Mcrounuku Toka. Hanpsokenne U u DJIC E. 3akon
Owma 11t yyacTka IerH.

DJIEKTPUIECKOE COTPOTUBIICHNE. 3aBUCUMOCTh COITPOTHBIICHHS OJTHOPOI-
HOTO TIPOBOTHUKA OT €r0 JUTMHBI U TIONIA TN ITOTIEPEYHOTO CEUCHUSI.

VY 1ei1pHOE COMTPOTHBIIEHUE BEIIECTBA.

[TocnemoBarenbHOE, TapaielbHOE, CMEIIAHHOE COSAMHEHHUE IPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX IEKTpUUEeCKUX Lenei. /lpasuna Kupxeoga.
Pabora snexTpuueckoro Toka. 3akoH Jxoyns—IJlenna.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA. 1eniosas MowHoCmb, 8bl0ensemMds Ha
pesucmope.

OJIC u BHyTpeHHEE COINPOTHBJICHHE HCTOYHHMKA TOKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUYECKOM 11enu. MOITHOCTh HCTOYHHKA TOKA.
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[TomynpoBoaauku. COOCTBEHHASI M IPUMECHASI IPOBOIUMOCTD MOJIYIIPO- BO/I-
HukoB. CBolicTBa p—N-niepexoa. [TomynpoBotHUKOBBIE TPUOOPHI. DIIEKTPH-
YECKUM TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJIUTOB. DIEKTPOIU-TUUECKAS
ucconuanus. DIEKTPOIIU3.

DJIeKTpUYECKUi TOK B razax. CaMOCTOATENIbHBIN U HECAaMOCTOSITEIbHBIAPA3Ps.

Mounnus. [Ina3ma.
Texuuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMinepMerp, BoJb-
TMETp, PEOCTaT, UICTOYHUKH TOKA, 3JICKTPOHArpeBaTEIbHbIE PUOOPHL,IJIEK-
TPOOCBETHUTEINbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYM- HbIU JIU-
0J1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBEIN MO/, TaJbBAaHHUKA.
[emoncmpayuu

1. 3mepenue cuiibl TOKA U HAIIPSIKEHHUS.

2.  3aBUCHMOCTH CONPOTUBICHUS IIHINHIPUYECKUX MPOBOJHUKOB OT

JUIMHBI, IJTOIAN TIONIEPEYHOr0 CEYEHUs U MaTepuaa.

3. CmemianHoe COeTMHEHUE TPOBOIHUKOB.

4. Tlpsamoe nzmepenne J/1C. KopoTkoe 3aMbikaHUE raIbBAHUYECKOTO 1€~

MEHTa U OLICHKA BHYTPEHHEIO0 CONPOTUBIICHHUS.

5. 3aBHCHUMOCTb CONPOTHUBIICHHS METAIIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTb AJIEKTPOJIUTOB.

7. HckpoBoii pa3psii 1 IPOBOJIUMOCTh BO3yXa.

8.  OmHOCTOPOHHSS MPOBOAMMOCTD AHO/A.
Yuenuueckuit sxcnepumenm, nabopamopuuie pabomut

1. N3y4yeHue cMemaHHOro COeIMHEHUs PE3UCTOPOB.

2. N3mepenune D/1C ucToyHMKa TOKA M €0 BHYTPEHHETO COMTPOTHBIICHHS.

3. Habmronenue snextpoiusa.

KopoTkoe 3aMbIkaHue.

Konoencamop 6 yenu nocmosiHHo2o moxa.

Texnuueckue ycmpoticmea u mexHoai02uiecKue npoyeccyl: aMnepMmerp,
BOJIbTMETP, PEOCTAT, CUETUHMK ICKTPUICCKON SHEPTHH.

Vlemoncmpayuu

V3mepeHne CUiIbl TOKA U HATIPSKSHHUS.

Hccnedosanue 3aeucumocmu Cutbl MoKa Om HANpsdiceHus. 0Jisl pe3ucmopa,
1amnsl HaKanu8anusi U c8emMoouU0od.

3aBUCHMOCTD COTIPOTUBIICHUS UIUHAPHUICCKUX MPOBOJHUKOB OT JIJTMHBI,
IJIOIIAIU TIOTIEPEYHOTO CEUCHUSI M MaTepHalia.

Hccnedosanue 3a8ucumocmu Cuitbl MoKa om CONpOmMuGIeHuUsi npu NOCmo-sit-
HOM HANPAXCEHUU.

[Tpsimoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHUE TaTbBAHHYECKOTO 3JIe-
MEHTa U OIICHKA BHYTPEHHEro conpoTuBiieHus. Cnocodwl coeouneHus uc-
mounuxos moka, IC bamapeii.

Hccnedosanue pasnocmu nOmMeHyuano8 mexicoy noocamu UCMoYHUKA
MoKa om Cujibl MoKa 8 yen.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomul, RpAKMUKym
Hccnedosanue cmeulaHio2o coeOuHeHUs pe3ucmopos.

U3mepenue yoenbHo2o conpomusieHus npo8oOHUKOS.

Hccnedosanue 3a8UCUMOCU CUTLbL MOKA O HANPANXCEHUsL OIS IAMNbIHAKAIU-
BAHUSL.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa). Usmepe-
Hue DJIC ¥ BHYTpEHHETO CONMPOTUBIICHUS UCTOYHHUKA TOKa. Mccnedosanue
sasucumocmu I/[C eanveanuueckozo s1emenma om epe-meHu npu Kopom-
KOM 3aMbIKAHUU.

Hccnedosanue pazHocmu NOMeHYUAN08 MeHCOY NOTOCAMU UCTOYHUKA
MoKa om Cuibl MoKa 8 yenu.

Hccnedosanue 3a8ucumocmu noAe3HOU MOWHOCMU UCOYHUKA MOKA OM
CUbl MOKA.

Ha6nronenue snekrponmsa

4.3 Toku B pa3HbIX cpefax (6 yacoB)

DJIEKTpUYECKas: MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPO-
BOJAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJIIIOB OT
TeMieparypbl. CBEpXIPOBOAUMOCTD.
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DNEKTpUUECKUM TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITy4koB. [Toiy-
poBOJHUKH. COOCTBEHHAs U IPUMECHAs IPOBOJUMOCTb M1OJIyIIPO- BOJIHU-
koB. CBolicTBa p—N-niepexoa. [TonynpoBogHUKOBEIE TPUOOPHI. DIIEKTPH-
YECKUH TOK B JIEKTPOJIATAX. DIEKTPOIUTHYECKAs JUCCOLUALU. DIEKTPO-
nu3. 3akoHbl Dapajes A AIEKTPOIIn3a.

DnexkTpuyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
paspsa. PasnnynHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. 1lnasma.
Texnuueckue ycmpoticmea u npaxkmuyeckoe npumeHenue: razopas3psiHble
JTaMITbI, 3JIEKTPOHHO-JTy4eBas TpyOKa, OIyIIPOBOIHUKOBBIE TPHOOPHI:
MO/, TPAH3UCTOP, (POTOAMO/, CBETOANO; TaJbBaHHUKA, paQUHUPOBAHHE
MEZN, BBIIUIABKA aJIIOMUHUSA, JIEKTPOHHAs MUKPOCKOIIHS.
lemoncmpayuu

3aBUCHUMOCTb COIIPOTUBJIEHUS METAJIJIOB OT TemIepaTypsl. [IpoBogumMocTts
AIIEKTPOJIUTOB.

3akonvl anexkmponusa @apades. Hckposoil pazpsao u npogooumMocms 803-
oyxa.

Cpasnenue npogooumocmu Memaios u nowynpo8oOHUKOS.
ORHOCTOPOHHSISI TPOBOAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi, npaKkmuKkym
Habmtoienue snextponusa. Msmepenue 3apsoa 00nosaienmno2o uona. Hc-
cnedosanue 3a8UCUMOCU CONPOMUBTEHUS NEPMOPE3UCOopa Om mem-nepa-

mypbi.
CHamue 801bm-amnepHoll Xapakxmepucmuku ouooa.

OU3NYECKUM ITPAKTUKYM (16 yacos)

Cnocobwl usmepenus usudeckux eruyun ¢ UCNOIb308AHUEM AHALO208bIX U
Yupposvix usMepumenbHuIX NPUOOPO8 U KOMHLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcomommuvle U OMHOCUMENbHbBLE HOZPEUHOCIU USMEPEHUL] (DU3ULeCKUX
senuuun. Oyenka spanuy nocpeutHocmell.

[Iposedenue KOCBeHHbIX UMepeHull, UCCIe008aHUll 3a8ucumocmett Gusu-
YecKUux GeUYUH, NPOBEPKA NPEOIONCEHHbIX 2unomes (b100p u3 pabom,
ONUCAHHBIX 8 MeMAMmU4ecKux pazoenax «Yuenuueckuil sKkcnepumenm, na-
bopamopubvie pabomol, NPAKMUKYMY).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)
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TemaTnueckoe niianuposanue Kypcal( kiaace

bazoBsIii ypoBeHb (2 yaca)

YrayOneHHbIi ypoBeHb (5 4acoB)

HU4eCKOro aBrkeHus. Cucrema orcuéra. TpaekTo-
pust. [lepemerienne, CKOPOCTh (CPEHSS CKOPOCTh,
MIHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaIbHON

TOYKH, UX IIPOCKIKUH Ha OCH CUCTEMBI KOOpJAWHAT.

Kon-Bo |Tema: ®@u3uka U MeTOIbI HAYYHOI'0 MO3HAHUS 2/54 Komn-Bo
JacoB JacoB
1 duzuka — Hayka o npupoje. Hayunsie MmeTozs! mo-
3HAHUS OKPYXKAIoIero mupa. Poib sxkcnepumMenTa u
TEOpUU B IIPOLECCE MO3HAHUS TPUPOJIbL. DKCIIEPHU-
MeHT B (prsuke. MoaenupoBanue pu3nuecKux sipie-
HUI U TIPOIIECCOB.
JlemoHcTpanuu 1. AHaJIOTOBBIE M IU(PPOBBIC U3ME-
puTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIC JATYHKHU.
1 Hayunslie runore3sl. @U3H4eCKUE 3aKOHBI U TEOPHH.
["paHuUIBl IPUMEHUMOCTH (HU3HUECKUX 3aKOHOB.
[IpuHumn coorBercTBus. Posib u MecTo (u3uku B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI
MUPa, B IPAKTHYECKOM JIEATEITBHOCTH JIFOJICH.
Cnocobwi uzmepenus: pusuyeckux eIUdUl (aHaI0208ble U YUppoasvie usmepu- 1
mebHble npudboOpPsvl, KOMNbIOMeEPHble 0amuuKogwvle cucmemut). [loepewnocmu u3-
(Mepenuti puzuueckux eeruyun (aOConOMHAA U OMHOCUMENbHAS).
(Mooenupogarnue guzuueckux snenHull U npoyeccos (mamepuanivras mouka, ao- |1
CONIIOMHO MBEPOOe Meno, UOEAIbHAS HCUOKOCMb, UOeAlbHbIU 2a3, MOYeUH bl 3d-
ps10).
/labopamopnas paboma: H3zmepenue cunivl moka u nanpsoiceHus 6 yenu nocmo- |1
S1HHO20 MOKA NPU NOMOWU AHANO208bIX U YUPPOBLIX USMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunematuka 4/10u
1 Mexanudueckoe npmxkernne. OTHOCUTENEHOCTL MeXa-
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CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEH.
PaBHOMEpHOE U PABHOYCKOPEHHOE MPSAMOJIUHEHHOE
nBrokeHue. [ paduky 3aBUCUMOCTH KOOPIMHAT, CKO-
[POCTH, YCKOPEHUS, IIyTH U NIepeMELCHUs MaTepH-
aJIbHOM TOUkH OT BpeMeHH. CBOOOAHOE NaJICHHE.

Y ckopeHre cBOOOHOrO MaJACHHUS.

/[sudicenue mena, OpouLeHHO20 NOO Y210M K 20PU3OHMY..

3asucumocms KOOpOUHam, CKOpOCMu U YCKOPEHUs MAMeEPUATbHOU MOYKU Om
epemenu U ux epaghuxu

Pewenue 3a0au no meme «/[eudcenue mena, 6poutenHo20 noo y2iom K 2opu-
30HmMY. »

KpuBonuneliHoe 1BuxeHue. [[BukeHne Marepualib-

HOM TOYKH 110 OKPY?KHOCTHU C IMOCTOSIHHOH 110 MOAYIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, IMHEMHAsA CKOPOCTb.
[lepron u yacrota obpamienus. LlenTpocTpemMurenb-
HOE YCKOpEHUe

JlaGopaTopHas pabora: M3ydyeHne HepaBHOMEp- HOTO
JIBUKSHHUSI C 1IEJIbIO OTpeIeTIeHHs] MTHOBEHHON
CKOPOCTH.

Lleumpocmpemumenvhoe (HopmanvHoe), KacamenbHoe (MaH2eHYUANTbHOE) U NOJL-
HOe YCKOpeHue MamepuaibHoLl MmouKy

|Pewienue 3a0ay

labopamopnas paboma: HUccredosanue 3a8ucumocmu nepuooa oopaweHust Kouu-
4ecKo20 MAAMHUKA Om e20 Napamempos

Iunamuka 7/104+

[Tpuniun otHocuTensHOCTH ["anunes. [lepBblii 3a-
KOH HproToHa. IHEpIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu cusi.
BTopoii 3akoH HproTOHA 1151 MaTepUATBHON TOYKH.
Tperuii 3akoH Hpr0TOHA 111 MaTeprabHbIX TOYEK

Heunepyuanvhele cucmemsl omcuéma (onpedenenue, npumepul). Bec mena, osu-

HCYUEe20CA C YCKOPEeHUeM
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Cratuka (1 u3 4) Crnooicenue cun, npuiodceHHvlx K meépoomy meiy.

Cratuka (2 u3 4) L{enmp msscecmu mena.

3aKoH BceMUpPHOro Tsarotenus. Cuna tsxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

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

DKEUBANEHMHOCIb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3a8UCUMOCTb YCKOpe-
HUs c860000H020 NAOEHUSI OM 8bICOMbL HAO NOBEPXHOCMbIO NIAHEMbl U OM 2e02pa-
duueckoti wiupomul. /leudicenue HebecHblX men u ux cnymuuxos. 3axonst Kennepa.

Ulasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewienue 3a0au o meme «/Junamurxay

Tpenue. Buapl Tpenus (0K0s1, CKOJIBXKEHUS, Kaue-
Hust). Cuia Tpenud. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS U cuila TpeHus nokos. Koapduument
TpeHus. Cuia conpoTUBIIEHUS IPU ABM)KEHUH Tela
B KMJIKOCTHU WJIU Ta3e.

[TocTymarenbHOe U BpanaTeIbHOE JBMKEHNE a0Co-
JIFOTHO TBEPIOTO TENA.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaleHus. [limeqo
CUJIbI. Y CJIOBHSI paBHOBECHS TBEPJIOTO TEJIA.

(Cratuka 3 u3 4)Yemoiiuusoe, neycmotiuusoe, be3paziuunoe pasnogecue. Jlabo-
[pamopunas paboma: Hszmepenue kodghduyuenma mpenus no eeiudune yeio-6020
koappuyuenma 3asucumocmu Fmp(N).

[ Ipakmukym «M3mepenue pagrnooeticmeyiowjeli CUl npu 08UdceHuu Opycka no
HAKJIOHHOU NIOCKOCTNUY

[ [paxmuxym «M3mepenue pagnooeticmeyioujeli cui npu 08UNMCeHUU Opycka no
HAKJIOHHOU NIOCKOCTUY

JlaGopaTopHas padota «MccnenoBanue yciaoBuii pa-
HOBCCHUA TBépI[OFO TCJIa, UMCIOLICTO OCh BPAILICHUA .

(Cratuka 4 u3 4) JlaboparopHas pabota «l3ydeHune yCTOHYHUBOCTH TBEPIOTO

TCJId, UMCIOIICTO IJIOIIAaZlb OIOPHL.»

3aKoHbI cCOXpaHeHHs1 B MexaHuke 6/10
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VMIysibc MaTepraIbHONU TOUKH (TeJa), CHCTEMBI Ma-
TepUabHbIX TOUEK. IMITyJIbC CHIIBI M U3MEHEHUE UM-
I1yJIbCa TeJa. 3aKOH COXPAaHEHHUs UMILyJbca. PeakTus-
HOE JIBUKCHHE

(Momenm umnynvca mamepuanvHou mouxu. Ilpedcmasnenue o coxpanenuu mo-
Menma umnyivbea 8 YeHmMpaabHblX NOJSX.

[[enmp macc. Teopema o 0sudicenuu yenmpa macc.

[Pewienue 3a0ay no meme «3aKoH COXPAHEHRUS UMNYIbCA)

PaGora cuiibl. MOIHOCTD CUJIBI.

Kunerndeckas s3Heprust MaTepUaIbHON TOYKH. Teo-
pema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.

[Paboma cunvl Ha MAlOM U Ha KOHeYHOM nepemewenuu. I paguueckoe npedcmag-
1enue pabomul Cunb.

[ Ipaxmuxym « 3mepenue umnynoca mena no mopmo3HOMY Nymu. »

I Ipakmuxym «HMzmepenue umnynvca mena no mopmo3HOMY Rymu. »

[TorenmansHas 3Heprus. [loTeHunanbHas sHeprus
yripyro negopmMupoBaHHO# npyx uHbl. [loTeHInaMh-
Hasi DHeprus Tena Bomu3u nosepxHoctu 3emiu. [1o-
TEHIIMAJIbHBIEC U HEMOTEHIIMAIbHBIE CHITBL. CBSI3b pa-
OOTHI HEMOTEHITUATBHBIX CHJI C U3MEHEHUEM MEXaHU-
YECKOW YHEPTUHU CUCTEMBI TEI

3aKOH COXpaHEHUsI MEXaHUUECKOW YHEPTUu. YIpyrue
1 HEeyTpyTrHe CTONKHOBeHUs. JlabopaTopHas

pabota «3ydyeHne abcoaOTHO HEYTIPYTOro yaapa C
MTOMOIIIBIO IBYX OJTMHAKOBBIX HUTSHBIX MasiTHUKOBY

[ lomenyuanvhas suepeus mena 6 00HOPOOHOM 2pasUMayuoHHom none. Ilomen-
YUANbHAS dHepeUs meld 8 2PABUMAYUOHHOM NoJle 0OHOPOOHO20 Wapa (6HYmMpu u

GHE Wélpél). Bmopa}l KocMuvdecKkas CKopocnib. Tpembﬂ KOoCMUuvecKas CKopocnib.
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Ypasnenue Bepnynnu 011 udeanbHou H#CUOKOCMU KAK Cle0Cmeue 3aKOHA CoXpaHe-
HUS MeXAHUYEeCKOU SHeP2UU.

Ulabopamopnas paboma « Onpedenernue pabomul CUbl MPEHUst NPU OBUNCEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: Mosekyasipuast pu3MKa ¥ TepMoIuHAMEUKA 24/49

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM Teopun 9/15+3 (mpakTrKym)

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKOM
TEOPHUH U UX OIBITHOE 000CHOBaHME. bpoyHOBCKOE
neukenne. Juddysus. Xapakrep IBUKEHHS U B3au-
MOJICHCTBUS YaCTHI] BeliecTBa. Moienu cTpoeHus ra-
30B, )KHJIKOCTEH 1 TBEPABIX TET U 00BICHEHUE CBOWCTB
BELIECTBA HA OCHOBE 3THUX MOJIEJIEH.

Macca u pazmepbl MosieKyJl. KoimuecTBo BemiecTna.
[Toctosnnas ABorazpo. TenoBoe paBHoBecue. TeM-
rneparypa u e€ uzmepenue. lllkana remmneparyp Llens-
cust

|Pewienue 3a0ay

Pewenue 3a0ay

labopamopnas paboma: Hccrnedosanue npoyecca ycmano8ieHus menio8o2copas-
HoBecus npu meniooodMeHe medHcoy 2opsadeti U X0100HOU 80001

Mopeinb uaeanbHOro raza. OCHOBHOE ypaBHEHHE MO-
NIEKYJIIPHO-KMHETUYECKOM TEOPUU HIEAIBHOTO rasa.

AGcoutoTHas TeMIepaTypa Kak Mepa cpeiHel KuHe-
THUYECKOW SHEPIHH TEIUIOBOTO ABUKEHUS YaCTHI]
rasza. [lIxana temnepatyp KenbBuna.

(Mooens udeanvrozco 2aza 6 MKT: wacmuywl 2a3a 08UdCymcs Xxaomu4ecku u He
63aUMO0eUCmMBYIOm Opye ¢ OpPY2OM

Css3b abcontomuoll memnepamypsbl MepMOOUHAMULECKOU CUCIEMbL CO CPEOHell

KUHEemu4ecKkou 3H€p21/l€1:2 nocmynamejlbHo20 menjioeozco osudicenuUs eé uacmuy
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Pewenue 3a0au no meme « OcHogHoe YpaeHeHUe MOJI@KyJZﬂpHO-KMH@mM‘lQCKOIZ
meopuuy

["a30BbIe 3akOHBI. Y paBHeHUEe MenpaeneeBa—Kiia-
neripoHa. 3akoH JlainbToHa

I/I30npoueccm B HACaJIbHOM ra3€ C IoCTOAHHBIM KO-
JIMYCCTBOM B€HICCTBA

[ Ipakmukym «H3yuenue uzomepmurecko2o npoyecca (PeKoMeHO08aHO UCTONb30-
sanue yugposoll 1abopamopuu). »

[ Ipakmukym «3yuenue uzomepmuuecko2o npoyecca (peKoMeH008aHO UCHONb30-
sanue yughposoli 1abopamopuir). »

|Pewienue 3a0ay no meme «I a306vie 3aKOHbLY

["paduueckoe nmpencTaBiIeHNE U30TPOLIECCOB: H30-
TepMa, U30X0pa, n300apa.

JlaboparopHast pabora: OnpeesieHne Macchl BO3TyXaB
KJIACCHOW KOMHATe Ha OCHOBE MU3MEPEHUN 00bEMa
KOMHATBI, IaBIICHUS U TEMIIEPATyphl BO31yXa B HEH.

JlaboparopHas pabora «3yueHue n300apHOTo Mpoiecca

Pewenue 3a0au no meme «H3zonpoyeccel 8 u0eanbHoMm 2ase ¢ NOCMOAHHbIM KOIU-
yecmeom ewecmsa. I pagpuueckoe npedcmasgnenue u30npoyeccos: U30mepma,u3o-
xopa, uzobapay

Pewenue 3a0au no meme «H3zonpoyeccuvl 6 udeanbHom 2aze ¢ NOCMOSHHbIM KO-
yecmeom gewjecmaa. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Oboowarowuti ypoxk no meme « OcHo8bl MONEKYIAPHO-KUHEMUUECKOU MeopuU»

OcHoBbl TepmogunamMuxu 10/20

TepmoauHaMuueckas cucreMa. BHyTpeHHss sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHust. KomuuecTBo TemioTsl U paboTa.

BHYTpeHHSUI OHCPIrusa OJHOATOMHOI'O UACAJIBHOI'O
rasa.

3aoanue enewnux ycaosuii ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. Ilapamempor T[] cucmemul Kaxk cpeonue 3HaueHus 6eIUdUH, ONUCLIBAIO-UX €€

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hy]l860€ Ha4aio mepMOaUHaMMKU. CCZMOI’ZPOI/IS’@OJZbHClﬂ perakcayus Tﬂ CUCmem»uvlK
menjio6omy paeHoeecuro.

(Mooenb udeanvrozo eaza 6 mepmoOUHaMuKe — CUCmema YpaeHeHull. ypasHeHue
(Menoeneesa—Knanetipona u evipasicenue 0151 BHympeHHel 3Hepeuu. Ycnosus
NPUMEHUMOCTU MO MOOENU. HU3KASL KOHYESHMPAYUs 4acmuy, 8blCOKUe memne-

[pamypul

Buast TCIIonepeaavymn: TCIJIOMpPOBOAHOCTh, KOHBCK-
W, N3JIYUCHHUC. YIIGJ'IBHaH TEMI0EMKOCTh BEIIECTRA.
KommdyecTBO TEIIIOTHI IIpu TCILIonIEepEaayc.

[TonsTue 06 aguadbarHoM nporecce. I1epBrIii 3akoH
TePMOAMHAMUKH

|Keazucmamuyeckue u Hecmamuieckue npoyecchyi.
Dnemenmaphas paboma 6 mepmoournamuxe. Boiuucienue pabomeol no epaghuxy
npoyecca na pV-ouazpamme

Yoenvnas u monapnas mennoémrxocmu eewecmea. ¥Ypasuenue Matiepa

Yoenvnas mennoma ceopanua monausa. Pacuém xonuuecmea meniomul npumen-
lonepedaue

[IpMeHeHne epBoro 3aKOHa TEPMOAMHAMUKH K
n3omporeccam. [ paduueckas nHTEpIIpeTAIHS pa-
0OTHI rasa.

BTopoii 3akon TepmoanHamuku. HeobpatuMocTh
[POLIECCOB B IPUPOJIE.

Peuwienue 3a0ay no meme «HpuMeHeHue nepeoco 3aKora mepMO()uHamuKu K U30-
npoyeccamy

|Konuuecmeo mennomul u paboma Kax mepuvl usmeHenus enympenneti snepauu T/
cucmemol

Bmopoti 3aKoH mepmMoOuHaAMUKU 0I5l HEPABHOBECHBIX NPOUECCOB. HEBOZMONCHO
nepedams menyiomy om Ooaee X0100H020 meia K 0o/iee Hacpemomy 6e3 KOMNeH-
cayuu (Knayszuyc).

TernmoBbie MamHbl. [[pUHIUTIBI IECTBHS TEMIOBBIX
MaiuH. [IpeoOpa3zoBanus SHEPTHH B TETUIOBBIX Ma-
mmHax. KII/ remnnoBoit mammnsl. [{ukin Kapuo u ero

KT/

31




DJKOJOTHYECKHE TPOOJIEMbI TETUIOPHEPTETHKH.
JlaGopaTopHas padota «3MepeHue yaenpHOM Tero-
EMKOCTH»

JlaGopatopHas paboTta: MccnenoBanue npoiecca OCTHIBaHUS BEIIECTBA.

[ Ipaxmuxym «. Hccnedosanue aduabammnoco npoyecca

[ Ipakmuxym « Hccredosanue aduabamrnoeo npoyeccay

Obobwarowuii ypok no meme « OCHO8bL MEPMOOUHAMUKUY

ArperaTHbie COCTOSIHUsI BelecTBa. @a3oBble mepexoanl 5/14

[lapooOpa3zoBanue u KoHAeHcaus. VMcapenue u ku-
reHue. AOCOIOTHAS U OTHOCHTEIIbHAS BIAKHOCTh
BO3IyXa. HachbleHHbIi map

Y nenbHas TeII0Ta Mapooopa3oBaHus. 3aBUCUMOCTh
TEeMIIEPaTyphbl KUTIEHUS OT AAaBJICHUS.

Hacviwennvie u nenacviuyennvle napvl. Kauecmeennas 3aeucumocms niomHocmuu
0asieHUsi HACbIWEHHO20 Napa Om Memnepamypbol, ux He3asucumMocnms om 00v- éma
HACbIWEeHH020 napa. 3asuUcumocms meMnepamypovl KUneHust om 0aeieHus 8
orCUOKOCIU.

Pewienue 3a0ay no meme « AbContommnas u OmnoCumensbHas 6J1adCHOCHb»

labopamopnas paboma « H3yuenue c8olicme HACLIWEHHBIX NAPO8B.»

Tsépnoe Teno. Kpucrammyeckue u amopHbie Tena.
AHN30TpONUs CBOMCTB KpucTayuoB. XKuaknue Kpu-
ctajuibl. COBpEMEHHBIE MaTEPHUAJIBI.

[[naBieHue u KpucTayuM3anus. Y JejibHas TeIoTa
riaBienus. Cyonumanus. Y paBHEHUE TETJIOBOTO
Oananca.

Ulechopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooynws FOnea.
[ Ipeden ynpyeux oegopmayuii.

Tennosoe pacuupenue sHcuokocmetl u meépovix mei, 06bEMHOE U TUHEIHOe Pac-

uwupeHue.
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[ Aneapmonuzm menioguix KoreOaHuil Yyacmuy eewyecmea Kak NPUUHA menio8o2o
pacuiupenus men (Ha KawecmeeHHOM YPOBHe).

JlaGopaTopas pabota «3MepeHre OTHOCUTEITbHOM
BJIAYKHOCTH BO3/yXa.»

JlaGopaTtopas pabora «M3mepenue moayst FOuray

O6o00maromui ypok 1o TeMe «ArperaTHbie COCTOsI-
HUSI BEILIECTBA

[ Ipeobpazosanue snepeuu 6 hazosvix nepexodax. YpasHenue meniosoco oa-
nanca.

[ losepxnocmuoe namsaxcenue. Koagguyuenm nosepxnocmuoeo namsxcenus. Ka-
NULIAPHbLE S61eHUS.

/]asnenue noo uckpuenénHol nogepxnocmoio scuokocmu. Qopmyna Jlannaca.

Tema: DiekTpoagunamuka 22/54

daekTpocraTuka 10/ DnexkTpuyeckoe mose 24

OnexTpusanus Tell. JNEeKTpuYecKui 3apsa. JBa Buaa
DIIEKTPUYECKUX 3apsnoB. IIpoBoaHuKY, 11- neKTpu-
KU U TIOJYTIPOBOJHUKH. 3aKOH COXPAaHEHUS dJIEKTPH-
4eCKOro 3apsja. Bzaumonelicteue 3aps10B.3aK0H
Kynona. To4euHBIN 3JIEKTPUYECKU 3apsi.

BHGKTpI/I‘lCCKOC ITOJIC. HaHpH)KéHHOCTB QJICKTpUYC-
CKOT'O ITOJIA. HpI/IHIII/IH CyHneprno3nru 3JICKTPUICCKUX

nosei. JInauum HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTIO ITOJIA.

/lone moueunoeo 3apsoa. Ilone pasnomepro 3apscennou cgepui. [lone pagno-
MepHO 3apsdicenHo20 no 06vEMY wapa

[lone pasnomepHo 3apsadicenHol OecKOHeyHOU NI0CKOCIU

|Pewenue 3a0ay

PaGota cun anekTpoctaruueckoro mosis. [lorenmman.
Pa3HOCTH OTEHIIMATIOB

[IpOBOIHMKY U JUAJIEKTPUKHU B 3JIEKTPOCTATHYE-CKOM
nosie. Jlusnekrpuyeckas NpOHUIIAEMOCTb.
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HOmeHbﬂ/laJZbHOCl’l’lb dNeKmpocmamuiecKkozo noji. HOl’l’leHI/ﬁ/laJZbHClﬂ IHeEp2Usl 3a-ps-
oa 6 oJIeKmpocmamu4iecKkom noJie.

| Kapmunol TuHUl HANPAANCEHHOCMU IMUX NOJIEU U IKEUNOMEHYUATILHBIX NOBEPXHO-
cmell.

Oonopoonoe snexkmpuueckoe noie. Cés3b HANPANCEHHOCMU NOSL U PAZHOCHIU NO-
MenHyuanoe 0Jisi INeKMpoOCmMAaAmuiecKko2o nojisi (KaKk 00HOPOOHO20, MAK U HEOOHO-
[poOHO20).

DnekrpoémMkocTh. KoHniencarop.

ONEeKTPOEMKOCTB IIJIOCKOI0 KOHAEHCATOPa. DHEpIus
3apsHDKEHHOI0 KOHJIEHcaTopa

[ lapannenvroe coeounenue KOHOeHCamopos

[ lociedosamenvHoe coedunenue KOHOeHCamopos

Ulabopamopnas paboma: Pacnpeodenenue pasnocmu nomenyuanos (HanpsajiceHus)
npu noc1e008amenIbHOM COCOUHEHUU KOHOCHCAMOPO8.

JlaGopaTopHas padota «3mMepeHne 371eKTpOoEMKOCTH
KOHJICHCATOPA.»

O6o00mmaronui ypok 1o TeMe « IEeKTPOCTaTHKa»

O06001a0INiA YPOK MO TeME «DIIEKTPUUECKOE TOJI»

ZZGMDfCQHue 3apﬂDfC€HHOZZ qacmuuybsl 6 OaHOPOOHOM SJIEKMpU4YeCKom noJie.

/labopamopnas paboma « Habnrooenue npespawyerusi sHepeull 3apsisiceHHo20 KOH-
OeHcamopa 6 sHepeuro U3yueHUs C6emoouo0d. »

LPewenue 3a0au

TexHuueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHE-
HUE: JIEKTPOCKOII, JJIEKTPOMETP, IIEKTpOCTaTHye-
CKasl 3alll1Ta, 3a3eMJICHUE dTIEKTPOIIPHUOOPOB,

TexHU4ecKue yCTpoMCTBa U NMPAKTUYECKOE MTPUMEHE-
HHE: KOHJIEHCATOP, KONMMPOBAJIBHBIN amnmnapar, CTpyi-
HBII IIPUHTED

TexHUuecKre ycTpoicTBa U NPAaKTHUECKOE IPUMEHEHHE: KOH/IEHCATOP, KOIMPO-BaJIb-
HBI anmapar, CTpyWHbII IpuHTep, ceHepamop Ban de [ paagha.
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Pewenue 3a0ay no meme « 9ﬂ€Kmpu%€CKO€ none»

[Peuernue 3a0a4 no meme « afleKmpu'-l€CKO€ noney

Obobwarowuil ypox no meme « nekmpuyeckoe noiey

IMocTostHHBII 2JIeKTPpHYecKHil TOK. Toku B pasubix cpegax 12/30

DNEKTPUUECKUH TOK. Y CJIOBUSI CYILIECTBOBAHUS 3JIEK-
Tpuuyeckoro Toka. Microunuku Toka.

Cuna toka. [ToctosHnbIi TOK. Hanpsbkenue.

|Hanpsioicenue U u 3/[C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moka om HANPANCEHUA ons
iamnsvl HAKAJaIueaHu:A. »

HpakmuKyM «HUccneoosarnue 3asucumocmu cuibl MoKa om HANPANCEHUA ONSANAMNbL
HAKAJIUBAHUA. )

3akoH Oma /7151 yyacTka LenH.
DIEKTPUUYECKOE COMTPOTUBIICHHE. Y JEIBHOE COMPO-
THUBJICHUE BEIIECTBA.

HOCJ’ICI[OB&TCJ'ILHOC, napaiieJIbHOC COCAUHCHUC IIPO-
BOJIHHUKOB. CMemanHoe COCIMHCHHUEC ITPOBOJHNKOB

Kom)encamop 6 yenu nOCMoAHHO20 moKa

Pewenue 3a0au no meme «3axon Oma 011 yuacmka yenuy

[Pewienue 3a0ay no meme «3axon Oma ons ywacmka yenu»

Pabora snekTpudeckoro Toka. 3akoH Jxoyms—
JleHa. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUYHUKA
TOoKa. 3akoH OMa 1Sl MOTHOM (3aMKHYTOM ) AJIeK-
Tpuueckoi nenu. Kopotkoe 3aMbIKaHUE.
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Pacuém pazeemenénnulx snekmpuueckux yenei. Ilpasuna Kupxeogpa

Pacuém pazsemenénuvix snekmpureckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasura Kupxeogpa

DIEeKTPOHHAs TPOBOIUMOCTb TBEPIBIX METAJLIOB.
3aBUCHMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEM-TIe-
paTypbl. CBEpXIIPOBOAUMOCTb.

OneKTpUUYECKUi TOK B BakyyMe. CBOMCTBa AJIeK-
TPOHHBIX ITyYKOB.

Ulabopamopnas paboma « Yeenuuenue npedena uzmepenus amnepmempa (801vm-
lvempa) »

Pewenue 3a0ay

Pewenue 3a0ay

[TomynpoBoaHuku. CoOCTBEHHAs ¥ PUMECHAs MPO-
BOAMMOCTB IOJTYIPOBOAHUKOB. CBolicTBa p—N-Tie-
pexona. [lomynpoBogHUKOBBIE TPUOOPEI.

DIEKTPUYECKUH TOK B PACTBOPAX M PACIUIABAX AJIEK-
TPOJMTOB. DIEKTPOIUTHUYECKAS HCCOIHAIIHSI.
DIEKTPOITH3.

3axonvl @apadest 015 d1eKMpoU3a.

Ulabopamopnas paboma: Hccneoosanue 3asucumocmu 3/]C eanveanuueckozoae-
l\ienma om epemeHU npu KOPOMKOM 3aMbIKAHUU

Pewienue 3a0ay

DneKTpUUecKnui TOK B ra3zax. CaMOCTOSTENbHBIN U
HECaMOCTOSTENbHBIN pa3psal. Monnus. [lnaszma.

JlaGoparopnas pabota: U3mepenue 3/1C u BHyT-peH-
HEro COITPOTUBIICHUS HCTOYHUKA TOKA.

Ha60paTopHa51 paGOTa: HccnegoBanue Pa3HOCTU MMOTCHIMAIOB MCKY IMOJII0-Ca-

MU UCTOYHHKA TOKa OT CHUJIBI TOKA B IICIIN.
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PaziuyHble MUnvl CAMOCMOsmenbHo20 pa3pﬂ0a 1

[ Ipaxmuxym « Cusamue 8016m-amnepHol Xapakmepucmuky ouood.» 1
[ Ipaxmuxym « Cusimue 8016m-amMnepHol XapaKkmepucmuku 0uood. » 1
1 [ToBTOpEeHME TeMbI «MeXaHuKa»
1 [ToBTOpEeHMNE TeMBI «MexaHUKa» [ Ipaxmuxym «H3mepenue pasnooeticmayrowjel Cuil npu 08UNCeHUuU 6pycKka no
HAKJIOHHOU NIOCKOCMU. »
[ Ipakxmukym «M3mepenue koagh@uyuenma nosepxHOCMHO20 HAMSANCEHUL) 1
[ Ipakxmukym «Hzmepenue kod¢hghuyuenma nosepxHoCmMHO20 HAMANCEHUSLY 1
1 [loBTOpEHNE TEMBI «ATperaTHbIe COCTOSIHUSI Belle-
CTBa»

[loBTOpEHMNE TEMBI «ArperaTHble COCTOSIHUS Belle-

CTBa»
I3 mepenue koaghguyuenma nosepxHocmuoeo namscenus Mzmepenue abco-mom- |1
HOU BNIAACHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEUeHUU
I3 mepenue koaghgpuyuenma nosepxHocmuoeo Hamscenus Uzmepenue abco-mom- |1
HOUL BNANCHOCMU 8030YXA U OYEHKA MACCHL NAPO8 8 NOMeUeHUl
Obobwarowuil ypok 1
68 Peseps 2/10 170
11 kaacc
Ba3oBblii ypoBeHb (2 yaca) Yriy6JeHnblii ypoeHb (5 yacoB)
PA3JIEJT 4. DJIEKTPOANMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 )
Tema 4. Maznumnoe none. Inekmpomaznumnas unoyxkuus (11 u) Tema 4. Maznumnoe none (14 u)

[TocTrosiHHBIE MarHUTHI. B3anMo1eiiCTBHE TOCTOSTHHBIX MarHUTOB. MaruutHoe |B3aumMoaeiicTBrE MOCTOSHHBIX MArHUTOB U IPOBOJIHUKOB ¢ TOKOM. MarHuTHOE
nosie. BekTop MarHuTHOM MHAYKUUU. [IpuHIMI CyNIepro3ULIUA MarHUTHBIX  |11os1€. BekTop MarHuTHOM MHAYKUUHU. [IpyHIUN Cynepro3uiuy MarHUTHBIX
nosei. JInHuyM MarHuTHOM MHAYKIMU. KapTrHa TMHUI MAarHUTHON MHAYKUUK |noJied. JIMHUYM MarHuTHOM MHAYKIIMK. MarHuTHOE 1oJie MPOBOJHUKA C TOKOM
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MOJISI TIOCTOSIHHBIX MarHUTOB.
MarsuTHoe 1oJjie TpOBOJHUKA ¢ TOKOM. KapTuHa JIMHUIA UHIYKIUU
MarHuTHOTO
0JIS JNIMHHOT'O MPSAMOI0 IPOBOAHUKA U 3aMKHYTOT'O KOJIBLEBOI'O IPOBOJHUKA,
KaTylKH ¢ TokoM. OneIT Opcrena. BzaumozeiicTtBre NpoBOAHUKOB C TOKOM.
Cwita Amniepa, €€ MOJ1yJIb U HallpaBJICHUE.
Cuna Jlopenna, e€ MoyJb U HallpaBiIeHUE. [[BUKEHNE 3apsSKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHUTHOM moie. PaboTa cuibl
JlopeHua. SIBiieHne 351eKTpOMarHuTHOM MHAYKIUHU. [[0TOK BEKTOpa MarHUuTHOM
uHaykuud. 3J1C uaayKuu. 3aKoH 3JIEKTPOMarHuTHON nHaykuuu Papajes.
Buxpesoe snekrpuueckoe nojue. 9J1C uHIyKIMK B MPOBOJHUKE, ABUKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJHOM MarHuTHOM nose. [IpaBuio Jlenua.
WNuaykTuBHOCTD. SIBnenue camonnaykiuu. 3/1C caMOMHAYKLINH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.
DIIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea u npaKkmuyecKkoe npumeHeHue: TOCTOSHHbIQ
MarHuThl, JIEKTPOMArHUTHI, JIEKTPOJABUTATEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS M1€Yb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKIIOHEHHUE JIEKTPOHHOTO IMyYKa MAarHUTHBIM TTOJIEM.
JIMHUY MHAYKIIUY MAarHATHOTO TIOJIAL.
B3anmopeicTere 1ByX NPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[evictBue cuibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.
SIBneHue 3MeKTPOMarHuTHOM UHYKIIHH.
[TpaBuno Jlenna.
3aBucuMocTh DJIC MHAYKIHUH OT CKOPOCTH MU3MEHEHUSI MarHUTHOTO
MOTOKA.
10. fIBneHne CaMOMHAYKLHUH.
Yuenuueckuii sxcnepumenm, nabopamopnuie padomot
1. M3y4yeHue MarHuTHOTIO MOJIS KaTYIIKH C TOKOM.
2. HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTA HA paMKy € TOKOM.
3. MHccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHOM MHIYKLIMH.

L 0 N o Uk WwWwN e

(TIpstMOTO MIPOBOIHUKA, KAaTYIIKA U KpyroBoro BuTKa). OneiT Dpcrena. Cuna
Amriepa, e€ HanpaBiieHue U MoyJib. Cuta JlopeHiia, e€ HanpaBieHUE U MOTYJIb.
JIBu>keHue 3apsHKeHHOM YacTUIIBI B OJTHOPOJHOM MarHUTHOM moJie. Pabora cuisl
Jlopennia. MaruutHoe 1nose B Beuiectse. PeppomazHemuKu, napa- u
ouamacHemuKku

Texnuyeckue ycmpoucmea U MeXHON02UYECKUe Npoyeccyl. TNPUMEHEHUE
MOCTOSTHHBIX MarHuroB, 3JIEKTPOMArHuTOB, TeCTep-MyJIbTUMETD,
PIEKTPOABUTaTeb SAK0OU, yCKOPUTEIIN AIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu

1. Kaprtuna nuHMI HHIYKIMY MAarHUTHOTO TOJIS IIOJIOCOBOTO U MOJJKOBOH
00pa3HOTo MOCTOSIHHBIX MarHUTOB.

2. KaptunHa IWHWII MarHUTHOW WHIYKIMH TOJS JUIMHHOTO MPSIMOTQ
IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KaTyLIKH
C TOKOM.

3. BsaumopelicTBue AByX NPOBOJAHUKOB C TOKOM.

4. Cwuna Amrmepa.

5. eiictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJINTA.

6. HaOmoneHne NBMKEHUS ITyYKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

7. Tlpunmun JENCTBUSA JJIIEKTPOU3MEPUTEIBLHOTO npubopa

MAarHUTO3JIEKTPUYECKOU CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomut, npaKmukym
HccnenoBanne MarHUTHOTO MOJIS TOCTOSHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB (heppoMarHeTUKOB.
HccnenoBanue AeiCTBUS MOCTOSTHHOIO MArHUTA HA PAMKY C TOKOM.
N3mepenue cuiibl Ammepa.
N3ydenune 3aBUCUMOCTH CUIJIbI AMIIEpa OT CHJIBI TOKA.
Ornpeznenenre MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIBI
Awmrepa.

ook wnE
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Tema 5. Inexkmpomaznumnan unoyxkuyus (13 u)

SIBiIeHUE 37IEKTPOMArHUTHOM MHAYKIUH. [I0TOK BeKTOpa MarHUTHON MHAYKIUH.
O/1C nnaykuuu. 3aKoH eKTpoMaruuTHol nuaykuuu dapanes. Buxpesoe
snekTpudeckoe notie. Tokn @yko. DJIC uHAYKIUKA B TPOBOAHUKE, TBHXKYILIEMCS
[IOCTYIATEJILHO B OTHOPOIHOM MaruuTHoM nosie. IIpasuno Jlenua.
WuayktuBHOCTh. KaTylka HHAYKTUBHOCTH B LI€TIU IOCTOSTHHOT'O TOKa. SIBieHue
camouHaykuu. DJ1C caMouHIyKIIUU. DHEPIrUsi MArHUTHOT'O MOJISI KaTYILIKU
C TOKOM. DJIIEKTPOMAarHuTHOE 110J1€

Texnuueckue ycmpouicmea u mexHOI02uYecKue npoyeccyl. WHIYKIHMOHHAs
1eYb, COJICHOMJ, 3allUTa OT AJIEKTPU3ALMHU Tell NPU JBMKEHUM B MAarHUTHOM
noje 3eMIH.

Jemoncmpayuu
1. HaOGmonenue siBJICHUS SJIEKTPOMArHUTHOW MHIYKITHH.
2. HUccnenoanue 3aBucumoctd DJIC MHAYKIHUU OT CKOPOCTH U3MEHEHHUS
MarHiTHOTO TIOTOKA.
IIpaBuno Jlenna.
[Tanenne MmarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.
SIBneHre CaMOUHTYKITUH.
UccnenoBanne 3aBucumoct IJIC caMOMHAYKIMM OT CKOPOCTH
U3MEHEHUs CHIIbI TOKA B IICTIH.

o Uk W

Yuenuueckuit sxcnepumenm, nabopamopnwie padbomoit, npaxmukym
1. HWccnenoBanue siBJICHUS dJIEKTPOMArHUTHON HHTYKITHH.
2. OmpeneneHue WHIYKIIMA BUXPEBOTO MATHUTHOTO MOJISL.
3. HccnenoBaHue SIBICHHS CAMOWHTYKITHH.
4. COopka MOJeNd 3IEKTPOMAarHUTHOT'O TeHEPATOpa.

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI (24 )

PA3/IEJ 5. KOJIEBAHM Y BOJTHEI (60 1)

Tema 1. Mexanuueckue Konedanus u 31eKmMpoMazHUmMHble Koieoanus

(94

Tema 1. Mexanuueckue koneoanus (10 u)
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KosnebarensHaasg cucrema. CBOOOIHBIE MEXAHUYECKHE KOJIEOaHMS.
["apmonunueckue konebanus. [lepuoa, yacrora, aMmmntyia u aza KoiaeOaHUui.
[IpyXuHHBIA MasiTHUK. MaTeMaTH4eCKUil MaATHUK. Y paBHECHUE
rapMOHUYeCKUX KojeOanuii. [IpeBpaiienne sHeprun Npu rapMOHHMYECKUX
KOJICOaHUSX.
KonebarenbHblil KOHTYP. CBOOOAHBIE AIEKTPOMArHUTHBIC KOJICOAHMSI B
ueanbHOM KoJiebaTeIbHOM KOHTYpe. AHAJIOTUSI MEXKy MEXaHUUYECKUMHU U
RJIEKTPOMArHUTHBIMU KoJjieOanusMu. @opmyna ToMcoHa. 3akoH cOXpaHEHHUS
SHEPruu B UAeaIbHOM KosebaTelibHOM KOoHTYpe. [IpencraBnenue o
3aTyXaloMuX KojaeOaHusx. BoIHyKIeHHbIE MEXaHUYECKHE KOJIeOaHM s,
Pesonanc. BoinykIeHHBIE SIE€KTPOMAarHuTHbIE KOJIeOaHMsl.
[lepemennbliii TOk. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTD
MEPEMEHHOT0 TOKA. AMIUIMTYIHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
Hanpsbkenus. Tpanchopmarop. [IponsBoacTBo, mepenava u notTpedieHne
SJIEKTPUYECKON S3HEPTUU. DKOJOTUUECKHE PUCKH MPU TPOU3BOJCTBE
aniekTpo3Hepruu. KyiabTypa ucrnonb30BaHuUs 2JIEKTPOIHEPTUU B IOBCETHEBHOM
YKU3HU

Texuuueckue ycmpoticmeéa u npaKkmuyeckoe npumeHenue: dIEeKTPUUIECKUM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, IMHUH JJIEKTponepeaay.

Hemoncmpayuu
1. HccnenoBaHue napaMeTpoB KoJIeOATeNbHOM CUCTEMBI (TIPYKHUHHBIH
WM MaTeMaTU4YE€CKUIM MasTHUK).
Habmronenue 3aTyxaronmx Kojiebanui.
HccnenoBanue cBOMCTB BEIHY X AEHHbBIX KOJIEOaHHH.
Habmonenue pe3onanca.
CBoOoaHBIC dTIEKTPOMAarHUTHBIE KOJIeOaHMsI.
OciorpaMMsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSKEHUS OT
BPEMEHH) IS DJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onanc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYLIKN
MHIYKTUBHOCTH M KOHJEHCATOpA.
8. Mozenb IMHUY AIEKTPONEepEAAYN.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi
1. HccnenoBaHue 3aBUCUMOCTH TEpPHOAA MajbIX KoJeOaHUH Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a.

o vk WD

2.

KonebarenpHast cucrema. CB0OO HBIE KOTeOaHUSI.
["apmonnueckue konebanus. Kunematnueckoe U TMHAMUYECKOE ONKCaHUE.
DHepreTUYECcKoe ONMMCcCaHue (3aKOH COXPaHEHHsI MEXaHUYECKOM dHEprun). Bvigoo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeDAHUL U3 UX dIHEep2emuiecKo20
U KUHEMAMUYECK020 ONUCAHUSL.
(Amnaumyoa u ¢paza xonebanuti. Césa3b amniumyovl KoaeOaHul UCXOOHOU
BEUYUHBI C AMAIAUMYOAMU KOJIeDAHUL €€ CKOPOCTU U YCKOPEHUSL.
[Tepron u yacrora kosneGanuid. [Teproa MasibIx CBOOOIHBIX KOeOaHHH
MaTeMaTHYecKoro MasitTHuKa. [lepros cBOOOHBIX KOJIeOaH i TPYKUHHOTO
MasiTHUKA.
[lonsaTtue o 3aTyxaroumx Kojedanusx. BeiHyx1eHHbIe Koebanus. Pezonanc.
Pe3onancHas kpuBasi. BivsHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOM.
ABTOKOJICOaHUs

Texnuyeckue ycmpoticmea u mexHol02UiecKue npoyeccol. METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu
1. 3anuck K0ne0aTENBHOTO JIBUKECHHUS.

HccnenoBanue mepeMeHHOT0 TOKa B IIEMH M3 IOCIIEIOBATEIBHO

2. HaGmroneHne HE3aBUCUMOCTH TIEPHOJIa MaIbIX KOJICOAHWH Tpy3a Ha
HUTH OT aMILTUTY/IBI.

3. HccrnenoBanme 3aryxarommx KoJeOaHWMH W 3aBUCHMOCTH TIEpHOJIA
CBOOOJTHBIX KOJIEOAHUN OT COMTPOTUBIICHHUS.

4. HWccnenoBanue kojeOaHUN Tpy3a HAa MACCHBHOW TPYXKHHE C IETbIO
(dhopMupoOBaHHSI TPEACTABICHUIN 00 MIeaTbHOW MOJETH TPYKHHHOTO
MasiTHUKA.

5. 3akoH coXpaHECHHUsS SHEPTHH MPH KOJICOAHUSX Tpy3a Ha TPYyKUHE.

6. HccnenoBaHue BBIHYKIESHHBIX KOJIECOAHUH.

7. HaOmroneHue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut, nPAKmMuKym

1. Usmepenue nepuoja  CBOOOJHBIX KoJle0aHUN  HUTSHOTIO|
U IPYKUHHOT'O MasiTHUKOB.

2. M3yuyeHue 3aKOHOB JBM)KCHHS Teja B XOJe KOJICOAHWH Ha YIPYTOM
moJiBece.

3. H3yueHue IBUXKEHUS HUTSHOTO MasiTHUKA.

4. TIpeobpazoBaHue SHEPTUU B MIPYKUHHOM MasITHHUKE.

5. HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTYXAIOIINX KOJICOAHMIA.
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COEIMHEHHBIX KOHAECHCATOPA, KaTyLIKU U PE3UCTOpA.

6. MccnenoBaHue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Inexkmpomaznummnsle korevanusn (15 u)

KonebarenbHblil KOHTYp. CBOOOTHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUS
B UealIbHOM KojiebaTenbHOM KoHTYpe. Popmyna Tomcona. Ceasb amnaumyout
3aps10a KOHOEHCamopa ¢ AMIIUMYOOU CULbl MOKA 8 KOLeDAmelbHOM KOHmYpe.
3aKOH COXpaHEHUs SHEPTHH B HICATBHOM KOJICOATEIbHOM KOHTYE.
3aryxarolue eKTPOMarHUTHbIE KosieOaHus. BoiHykaeHHbIe
DIIEKTPOMArHUTHBIE KOJIeOaHusI.
[lepemenHbIi TOK. MOIIHOCTH MEPEMEHHOT0 TOKA. AMILTUTYTHOE
U JICHCTBYIOIIECE 3HAYCHHUE CHIIBI TOKA M HAIIPSDKEHUS TIPU Pa3InIHON popme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.
Cunycouoanvhwiii nepemennwvili mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moKa. Pe3onarnc mokos.
[Pezonanc nanpsoiceHull.
Wneanbublii Tpanchopmarop. [IponsBoacTso, nepenava u notpedieHue
DIIEKTPUYECKON YHEPTUU.
DKOJIOTHYECKHEe PUCKU TIPU MPOU3BOJCTBE dNeKTpodHepruu. KymbTypa
VCTIOJIH30BAHUS SJICKTPOIHEPTHH B IIOBCETHEBHON JKU3HHU.
Texuuueckue ycmpoucmea u mexHoi02udecKue npoyeccol. dMEKTPUIECKUn
3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, JIMHUH AJIeKTpoIepeaay.
Hemoncmpayuu
1. CBoOoaHBIE 37IEKTPOMAarHUTHbIE KOJIEOaHUS.
2. 3aBUCUMOCTb YacTOThl CBOOOAHBIX KOJEOAaHWH OT HHIYKTUBHOCTUU
€MKOCTH KOHTYpaA.
OcHIIIorpaMMBbI AJIEKTPOMArHUTHBIX KOJIeOaHuH.
['eHeparop He3aTyXaroIUX YEKTPOMArHUTHBIX KOJICOaHHH.
Mozens 3IIeKTpOMarHUTHOTO TeHepaTopa.
BrIny>KIeHHBIE CHHYCOUTAIbHBIE KOTeOaHusl.
Pesucrop, KaTylika  WHAYKTHBHOCTH ¥ KOHJCHCATOp B IICIH
MEPEMEHHOT0 TOKA.
8. Pe3onanc mpu mocnenoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KaTyIIKU
WHIYKTHBHOCTH U KOHJIEHCATOPA.
9. VcrpoiicTBO U MpUHINM ACHCTBUS TpaHCPopMaTopa.
10. Mopenb TMHUY IEKTPONepeayn.

No ok ow

Yuenuueckuii 3xcnepumenm, naéopamopusie padomuol, RPAKMUKYM
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1. Wsyuenue Tpancpopmaropa.

2. UWccnenoBanue NepeMEHHOr0  TOKa  4Yepe3  IOCIIeA0BATEIIBHO|
cOoeMHEHHBIC KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

3. HaOGmronenue 3neKTpOMarHUTHOTO Pe30HAHCA.

4. HccnenoBanue pabOTHl HCTOYHHKOB CBETA B LIEMH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u r1ekmpomaznummusie 60thot (5 u)

Tema 3. Mexanuueckue u rn1exkmpomazrnummuste 60inwt (10 u)

MexaHuuyecKue BOJIHBI, yclIoBuUs paciipocTpanenusd. [lepuoa. Cxopoctsb
pacrpoCTpaHeHUs U JIIMHA BOJHBL. [loniepednblie U Npo10IbHbIE BOJIHBI.
WNuTtepdepennus u nudpakuus MexaHn4ecKux BojH. 3ByK. CKOpOCTh 3ByKa.
I'poMKkoCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMarHuTHbIE BOJIHBI.
Y c10BUS U3ITy4€HUs JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opueHTanus
BekTOpoB E, B, V B anekTpomaruuTHO# BostHe. CBOMCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTPaKEHHUE, IPEIOMIICHUE, TIOJSIpU3aIis, T paKIys, HHTepepeHIII.
CKOpOCTb 2JIEKTPOMAarHuTHBIX BOJH. [1Ikana 351eKTpOMarHUTHBIX BOJIH.
[IpMeHeHne 371IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIBI
pannoCBA3H U TEIEBUACHUA. Pannonokanus. JNeKTpOMarHuTHOE 3arpsA3HEHNE
OKPYXaIOIIEeH Cpedbl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MY3bIKAIbHBIG
WHCTPYMEHTBI, yJIbTPAa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neusb.

Hemoncmpayuu

1. OOpa3zoBaHue W PACHPOCTPAHEHUE TOMEPEUHBIX U MPOAOTHHBIX
BOJIH.
Konebmromieecs Teno Kak MCTOYHUK 3BYKa.
Habmonenne otpaskeHust 1 TPETIOMIICHUS] MEXaHUYECKHUX BOJTH.
Ha6monenue narepdepeHny u AuQpakinid MEXaHUYECKUX BOJTH.
3BYKOBOM pE30HAHC.
HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTY 101
Y 9aCTOTOM KOJICOaHHIA.
HccnenoBanue CBOMCTB 5JIE€KTPOMAarHUTHBIX BOJH: OTpa)KEHUE,
npeJoMIICHUE, TOJsIpU3aus, 1udpaxius, UHTepdepeHus.

ok WwWN

MexaHnuecKue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepednsie
U [IPOJI0JIbHbIE BOJHBL. [leproa, ckopocTh pacipoCTpaHEHUs U JUIMHA BOJIHBI.
CBoiicTBa MEXaHHMUYECKUX BOJIH: OTPAXKEHHE, PEIOMIICHHE, HHTEP(EepeHIINS
U AU paKims.
3Byk. CKopocTh 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
[IymoBoe 3arpsiz3HeHHE OKPYKAIOLIEH Cpe/Ibl.
DJEeKTPOMArHUTHBIC BOJIHEI. Y CJIOBUS U3ITyYCHHS SJIEKTPOMAarHUTHBIX BOJTH.
B3anMHas opreHTalMs BEKTOPOB B AJIEKTPOMArHuTHOM BOJIHE.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHHE, TIOJISpU3aIus,
uHTepdpepeHys u qudpakuus. [lkana 3neKTpoMarHUTHEIX BOJIH. [Ipumenenue
DJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. [[pUHIMITBI patnocBs3u
U TeneBUJieHNd. Pannonokanus. DeKTpoMarHuTHOE 3arps3HEHNE OKPYKaroei
cpenabl

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. MY3bIKaJIbHbIE
WHCTPYMEHTBI, pajap, pajiuonpuéMHUK, TEJIEBU30p, aHTEHHa, TenedoH, CBU-
1Ieyb, YIbTPa3BYKOBas IMAarHOCTHKA B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu

1. OOpa3oBaHHE H PaCIPOCTPAHEHHE MIONIEPEYHBIX H TIPOIOJIEHBIX BOJIH.

2. KonebGumomeecs Tea0 Kak HCTOYHUK 3BYKa.

3. 3aBUCHMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

4. HaOmoneHue oTpakeHUsl ¥ MPEIOMIICHNS MEXaHUYECKUX BOJIH.

5. Habmonenue nnrepdepeHunu u 1uppakiui MEXaHUYECKHX BOJIH.

6. AKYCTHUYECKHII pe30HaHC.

7. CBolicTBa yIbTpa3ByKa U €ro IpUMEHEHHE.

8. HaOmioneHne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTY 10U
Y 9aCTOTOU KoJIeOaHuil.

9. HccnenoBaHwe CBOWCTB AIICKTPOMAarHUTHBIX BOJH: OTpPaKCHHE,

MIpeJIOMIICHHUE, NONIsIpu3anus, IM(paxiys, HHTepPepeHIHs.
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10. O6nHapyxeHune HHppaKpacHOro U YyIbTPAPHOIETOBOTO U3ITyUCHHIA.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomut, npaKmuKym
1. WM3yuenue napameTrpoB 3BYKOBOI BOJIHBI.
2. M3yueHume  pacnpoCTpaHEHHUs  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuka (25 u)

['eomerpuueckas ontuka. [IpsmonHeHOE pacCIpOCTPAHEHUE CBETA B
OAHOPOIHOM cpeae. ToueuHblil uCTOYHUK cBeTa. JIyu cBera.

OTtpakenue cBeta. 3aKOHBI OTpaXeHHs cBeTa. [locTpoenne n300paxeHuii B
IJIOCKOM 3epKajie.

[Ipenomiienue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MTOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpeaenbHblii yroi moaHoro
BHYTPEHHETO OTPAKECHUSI.

Jlucnepcus ceera. CinoxHblii coctaB 6enoro ceera. Liset. Cobuparoiue u
[paccerBaroIIe JTUH3bI.

Tonkas nuH3a. DOKYCHOE PACCTOSHUE U ONITUYECKAs CUJIa TOHKOM JIMH3BI.
[TocTpoenue n3o0paxkeHU B COOUPAIOIINX M PACCEUBAIOIINX JTUH3AX.
DopmyJia TOHKOH JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JINH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast ontrka. IHTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.

Y ci10BuUsl HAOMIOIEHN MAKCUMYMOB U MUHUMYMOB B UHTE€P(EPEHLIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Jludpakuus ceeta. J{udpakironHas pemerka.

Y croBre HaOrOIeHUS TJIABHBIX MAKCUMYMOB TIPH TaICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceera

Texnuueckue ycmpoucmea U npaKmuyeckoe npumeHenue: OYKH, Iy,
¢doroanmapar, MPOEKIMOHHBIM anmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs]
OITHKA, AMPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Hemoncmpayuu

1. IIpsmonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE W MPETIOMIICHUE
ceera. OnTuyeckue mpruoopHI.
[TonHoe BHyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

[IpssMONIMHENHOE pacIIpOCTpaHEHUE CBETA B OHOPOIHOM cpene. JIyd cBera.
Toueunslil HICTOYHUK cBeTa. OTpa)KeHUE CBETA. 3AKOHBI OTPAXKEHHUSI CBETA.
[TocTpoenne n3o0paxeHuii B IiockoM 3epkane. Cohepuueckue seprana.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTeNb
npenomiieHusi. OmuocumenvHulil nokazamensb npeiomienus. Illocmosncmeo
Yacmomsl ceema u COOmMHouleHue OJIUH 80IH NPU nepexooe
MOHOXPOMAMU4ECcK020 ceema uepes epanuyy pazoeia 08yx ONMu4eckKux cpeo.
| Xo0 nyueti 6 npuzme. Jlucniepcust ceera. CioxHbIN cocTaB Oenoro ceta. L{ser.
[TonHOe BHYTpeHHEE oTpakeHue. [IpeaenbHbIi yroi MOJIHOTO BHYTPEHHETO
otpaxxenus. Cobuparowue u pacceusarowue aunzol. Tonkas muaza. okycHoe
pacCTOSIHUE U ONTUYECKasl CHJIa TOHKOM JIMH3BI.
3asucumocms ¢hoxycHoz2o paccmosiHus mouKoU chepuueckori IuH3bl om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMEJISL NPENOMIEHUS.
dopmyIia TOHKOU JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.
| Xo0 nyua, npoweowe2o aun3y noo npou3goIbHbIM Y2lIoM K €€ 2lIa6HOl
onmuyeckot ocu. [locmpoenue uzo06pasiceHuti mouKu u OmMpe3Ka NPAMou
8 COOUPAIOWUX U PACCEUBAIOWUX TUHZAX U UX CUCTEMAX.
Onmuueckue npubopul. Pazpewarowas cnocobnocme. 1 1a3 kak onmuyeckas
cucmema.
[Ipenensl NpUMEHUMOCTH F€OMETPUYECKOMN ONTHKH.
Bomnosas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS
HaO0JII0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B HHT€P(EPEHIIMOHHON KapTHHE OT
NBYX KOT€PEHTHBIX HCTOYHHUKOB. [I[prMepsI Kitaccnyeckux HHTep(epeHIIMOHHBIX
CXEM.
Judpaxius cera. J(udpakunonnas pemeérka. Y caoBue HaOII0ASHNS TTIaBHBIX
MaKCHUMYMOB IIPH TIaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO
PEUIETKY.
[Tonsspusanus ceera

Texnuueckue ycmpoucmea U mexHoaA02u4ecKue Mnpoyeccol.

OYKH, JIyna,

HccnenoBanue CBOMCTB N300payKeHUH B JIMH3AX.
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Mojenu MUKPOCKOTIA, TEIECKOTIA.
Habmonenne natepgepeHiimm cBera.
Hab6mronenue nudpaxiuu cpera.
HaGmonenue mucnepenu cBera.
[TonmyuyeHnue criekTpa ¢ MOMOMIBIO TPU3MBI.

© 0N U

10. HaGmroneHue nonsipusanuu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul
1. HM3mepeHue nokaszartesns NpeIoMICHHsS CTEKIIA.
2. HccnenoBaHue CBOMCTB N300paKSHUH B JIMH3AX.
3. HaGmronenue aucrnepcuu cBeTa.

[TonmyuyeHnue criekTpa ¢ MOMOMIbIO TU(PPAKIINOHHON PEHIETKH.

nepuckor, ¢oroanmnapat, MUKPOCKOII, IPOEKLIMOHHBIN amnmapar, IpOCBETICHHE
OIITHKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.
Hemoncmpauuu
1. 3axoHbI OTpaxxeHUsI CBETA.
2. HccnenoBaHue mpenoMIICHUS CBETA.
3. HaGmroienue mojiHOTO BHYTPEHHET0 OTpaxeHus. Moens CBeToBO1a.
4. WccnenoBaHue X0/ia CBETOBBIX ITYYKOB Uepe3 MIOCKONapaieIbHYI0
IJIACTUHY U TIPU3MY.
5. MHccrnenoBanue CBOMCTB U300paKEHHI B JTMH3AX.
6. Moaenu MEKPOCKOIIA, TEJIECKOTIA.
7. HabGmronenue naTEpPEPEHITUN CBETA.
8. HaOimroieHre BETOB TOHKUX IJIEHOK.
9. HaGmonenue nudpakiuy cBeTa.
10. M3yveHue nudpakirOHHON PEIIETKH.
11. HaGmonenue nudpakiimOHHOTO CIIEKTPA.
12. HabGmoneHue qUCTIEpCUU CBETA.
13. HaGmroneHue nosipu3aiuy CBeTa.
14. TIpumeHeHuEe OJIIPOUIOB TS U3YICHUS MEXaHWICCKUX HAPsHKEHUI
Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomut, npaKmukym
1. HM3mepeHue mokaszaress MpeIOMIICHHS CTEKIIA.
2. HWccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEIIECTBA
(Ha mpuMepe KUIKHUX JIHH3).
N3mepenue GpokycHOro paccTOSHUS pACCEHBAIOIIHX JIMH3.
[Tosrydaenne n300pakeHUs B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3HI.
[Tony4enue n300pakeHus B CUCTEME U3 ABYX JIUH3.
KoHcTpynpoBaHUe TeIeCKOMMYESCKUX CHCTEM.
Ha6monenue nudpakiuu, uHTEpPEpeHIINT U TOTISIPU3AIIH CBETA.
N3ydyenrne mnonsgpu3aluyl CBeTa, OTPAXEHHOTO OT TIOBEPXHOCTH]
JTUDIIEKTPHUKA.
9. U3ydenne nHTEphEPEHINH JIA3EPHOTO U3ITyYCHHS Ha IBYX MIEIISX.
10. HaGmroreHue nucnepeuu.
11. HaGmronenue u ucciiefoBaHrue TUPPAKIIMOHHOTO CIIEKTpA.
12. 3mepenue JUIMHBI CBETOBOW BOJIHBI.
13. [lonyyeHue crekTpa H3JIy4YeHHUS CBETOAUOJA TMpPU  [OMOIIY]
TU(PPaKIUOHHON PEIIETKH.

N kW
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PA3JIEJI 6. OCHOBEI CITELIUAJIbHOI TEOPUU
OTHOCUTEJILHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOU TEOPUU OTHOCUTEJILHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnosot CTO (5 u)

['paHuIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHHUKHU. [TocTymaTel
CIELUATBLHON TEOPUU OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH
CBETa B BaKyyMe, IPUHLUN OTHOCUTEILHOCTA DUHIITEITHA
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE
TUTAHEL.

DHEPrusi 1 UMITYJIbC PEISTUBUCTCKOMN YaCTHUIIBI.

CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PENIATUBUCTCKON YaCTULIbI. DHEPT U
IIOKOSI

["paHuIbl IPUMEHUMOCTH KJIacCUYeCcKoi MexaHuku. [loctynarel cienuanbHoM
TEOPUH OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOU nHTEepBall. [IpeoOpazoBanus Jlopenna. Y cnosue
MpUIMHHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHU
U COKpAIeHHUE JUTUHBI.
DHEPrust 1 UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MACChI C SHEPTUEU U UMITYJIBCOM PEJIATUBUCTCKOMN YaCTULIbl. DHEPrUs
MOKOS
Texnuueckue ycmpoucmea u mexHoI02u4ecKue npoYeccyl.
NPUEMHUKH, YCKOPUTEIH 3apsKEHHBIX YaCTHII.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut, npaxmukym
OmpeneneHue HUMIYJbCAa W OHEPTUM  PEISTUBUCTCKUX — YaCTHI]
dotorpadusaM TPEKOB 3apsSKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

CITYTHUKOBBIC

(o

PA3JIE/ 7. KBAHTOBASI ®I3MKA (15 1)

PA3JIE/ 7. KBAHTOBASI ®I3HKA (25 1)

Tema 1. Inemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckyaspno — 6onnosoii oyanuzm (15 u)

®otonbl. opmyna [Tnanka cBsi3u 3HEPrUM GOTOHA € €0 YACTOTONW. DHEprus
U UMITYJIbC (POTOHA

OtxkpeiTre U uccnenopanue porodddexra. OnpiTel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHeHue DiiHmTeHa g potosddexra. «KpacHas
rpanuna» Gorosddexra. JJaBnenue ceera. OnbiThl I1. H. Jlebenena.
XVMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoucmea u npakmudeckoe npumerenue: HOTOIIEMEHT,
doTromaTunk, CoTHEUHAss OaTapesi, CBETOIHO/I.

Jemoncmpayuu
®dotorhexT Ha yCTaHOBKE C ITMHKOBOM TUTACTUHOM.
HccnenoBanue 3aKk0HOB BHeHIHETo GpoTodddekra.
CBeToauOI.
Conneunas Gatapes.

HwnN e

PaBHOBECHOE TEMJIOBOE U3ITyueHHE (M3JTyueHHe aOCOMOTHO YEPHOTO TeNa).
3akoH cmemniennst Buna. ['unoreza M. [1nanka o kBaHTax.
®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.
dorordpdext. Onwitel A. I'. Cronerosa. 3akonsl hoTodPdexra. YpaBHEeHHE
OnHTeitHa 11 porodpdexra. «Kpacnas rpanuna» porosddexra.
JlaBieHue cBeTa (B 4aCTHOCTH, JIaBJIEHUE CBETA Ha a0COJIIOTHO MOTJIONIAIOUTYIO
1 a0COJIIOTHO OTpakarolyo nmoBepxHocTh). OnbiThl I1. H. JleGenena.
BosHOBBIE cBOMcTBa yacTull. Bomusl ne bpoins. JirHa BonHb! ae bpoitns
1 pazMepbl 00JIaCTH JTOKAIU3alUHU IBUKYIIeHcs yacTuil. KopmyckymnspHo-
BOJIHOBOH nyann3M. J{udpakiius 3JeKTpOHOB Ha KpUCTaIax.
Crnenuduka nzmepenuit B Mukpomupe. CoOTHOLICHUsI HEONpeAeIEHHOCTEN
['eitzenOepra
Texnuueckue ycmpoicmea U MeXHOAOSUYECKUe NPOYeCCvl. CIHEKTPOMETD)
dboTodmeMeHT, (GOTOTATYHMK, TYHHEIBHBI MHMKPOCKOII, COJIHEYHasi Oartapes,
CBETOJUOI.
Hemoncmpayuu

1. ®oTordeKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

45



2. HccnenoBaHue 3aKOHOB BHEIIHETO (GoTodddekTa.
3. MHccrnenoBanue 3aBUCHMOCTH CONPOTUBIICHHUS TOJIYIPOBOIHUKOB OT,
OCBEILIEHHOCTH.
4, Caeronuo.
5. Conneunas Oarapest.
Yuenuueckuii 3xcnepumenm, nabopamophvie padomut, RPAKMUKYM
1. Hccnenoanue GoTope3ncTopa.

2. Usmepenue mocrostHHOW [lmaHka Ha OCHOBE  HCCIIEIOBaHMS]
dotorddekra.

3. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKAa dYepe3 CBETOAMOM OT
HaITPAKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxa amoma (5 u)

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHiio 0-4acTHll.
[Ltanerapnast mozienps atoma. [loctynarsl bopa.
W3nydyeHue u noraouieHre (GOTOHOB IIPU MEPexo/ie aTOMa C OAHOTO YPOBHS
SHEpruu Ha Jpyroil. Bunel ciektpoB. CrieKTp ypoBHEH sHEepruu aToMa
BOZIOPOAA.
BonnHoBEIe cBolicTBa yacTull. Bonuel e bpoinsa. KopnyckynsipHO-BOITHOBON
Tyalii3M.
CrioHTaHHOE U BBIHYKJEHHOE U3Ty4eHHE
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: ClieKTpaabHbINA
aHaJIn3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpayuu
1. Monuens onbita Pesepdopna.
2. Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
3. HaOmronenue nuHeHYaThIX CIEKTPOB U3ITYYEHHUS.
4. Jlazep.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomot
1. HaOGmronenne IMHEHYATOTO CIIEKTpA.

OnbIThI IO UCCIIEIOBAHUIO CTpOeHUs aToMa. [ imanerapHas moziens atoma
Peszepdopra.
[Toctynarel bopa. M3nyuenue u nornomieHue (OTOHOB MPH MEPEX0]Ie aTOMa
C OJTHOTO YPOBHsI SHEPIUH Ha JPYTOM.
Buasl ciektpoB. CeKkTp ypoBHEH SHEPTHH aTOMa BOJIOPOJA.
CrioHTaHHOE M BRIHYXKIECHHOE U3JIydeHHE cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHoao2udecKue npoyeccwvl. CUEKTPalbHBINA
aHaJIN3 (CIEKTPOCKOIT), JTa3ep, KBAHTOBBIN KOMIIbIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopaa.
2. HaGmroneHue TMHEHYATHIX CIICKTPOB.
3. YcTpoiicTBo U AelicTBUE CYETUMKA MOHU3UPYIOIINX YACTHII.
4. OnpeneneHue JTMHBI BOJTHBI Ja3€PHOTO U3TYUSHUSI.
Yuenuueckuii sxcnepumenm, nabopamopusie padomolt, npaxmukym
1. HabGmroneHue TMHEHNYIATOrO CIeKTpa.
2. HccnenmoBanue CHeKTpa pa3peskeHHOTO
Y U3MEPEHHE MOCTOSTHHOM Pumbdepra.

aTOMapHOro  BOAOPOAA

Tema 3. Duszuka amomnozo aopa u snemenmapuuix yacmuy (54 )

Tema 3. Duzuka amomnozo aopa u nemenmapuwvix yacmuy, (54 )

OKCIEPUMEHTHI, 10Ka3bIBAIOLIUE CI0KHOCTD CTPOEHUS siipa. OTKphITHE
pamuoakTuBHOCTU. OTBITEI Pe3epdopaa mo onpeaeneHno cocraBa
paznoakTUBHOTO M3ny4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-H3IydeHusl.

Hyxknonnas mozens aapa ['elizen6epra—INlBanenko. 3apsan sapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoakTuBHOCTD. Anb(ha-paciaji. JIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnas.
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BinsiHME pagquoaKkTUBHOCTH Ha )KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
Heiitpona. Hykionnas Mmozens siipa ['eitsenbepra—NUlBanenko. 3apsy siipa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnan. IIeKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nyuenue. 3aKoH paiiOaKTUBHOTO
pacmajzia. DHeprus CBsI3U HYKJIOHOB B sizipe. SnepHbie cuiibl. JlepekT macchbl
siapa. SnepHele peakuuu. JlesieHue u cCuHTe3 saep. A nepHblid peakTop.
TepmosinepHblii cuHTe3. [Ipo0IeMBI U IEPCIIEKTHBBI SICPHON SHEPTETHKH.
DKOJIOTUYECKHUE ACIIEKTHI SIIE€PHON SHEPTETUKU. DIIEMEHTAPHbIE YACTHUIIBI.
OTtkppITHE TO3UTPOHA. MeTo 1bI HAOJIOIEHUS U PETUCTPAIIUU SIIEMEHTAPHBIX
qactul. yHJaMeHTAIbHBIC B3aUMOJICHCTBHSA. EMUHCTBO (r3HUecKoit
KapTUHBI MUpPa
Texnuueckue ycmpoticmea u npaKmuyeckoe HnpuUMeHeHue:
kaMmepa Buiibcona, snepHblii peakTop, aToMHas 6oMOa.
Hemoncmpayuu
1. CuéT4MK HOHU3UPYIOLIUX YACTHULI.
Yuenuueckuii sxcnepumenm, nabopamopnuie padomot
1. HccnenoBanue TpeKoB YacTull (110 rOTOBBIM (hoTorpadusm).

JIO3UMETD,

["'aMMa-n3nydyeHue. 3aK0oH paJIuOaKTUBHOIO pacnaaa. PairoakTUBHBIE U30TOIBI B
rpupojie. CBOMCTBAa HOHU3UPYIOIIETO U3TyUeHUs. BiiusiHre paqnoakTUBHOCTH
Ha )kKMBbIe opranu3Mbl. EctecTBenHbll oH n3nydenus. Jlozumerpus.
DHeprust CBA3HM HYKJIOHOB B Ape. Snepusie cuibl. Jledekt macchl aapa.
SAnepubie peaknuu. Jlenenne u cunrtes saep. SAnepusie peaktopsl. [IpobdaemMbr
YIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCIeKThl pa3BUTHUSA
SIICPHOM SHEPreTUKU. MeTOoIbl PETUCTPALIMU U UCCIIEA0BAHUS SJIEMEHTapHBIX
yactull. OyH1aMeHTaIbHbIE B3aUMOAEHCTBUSA. baprOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenue o CrangaptHoil Mmosenu. KBapk-riitooHHas MOJieNb aJpOHOB.
®dusuka 3a npeaenamu CtangapTHor Moaenu. TémHas MaTtepust U TEMHas
bHeprus. EnuHcTBO (DU3MYeCcKOi KapTHHBI MHPA.

Texnuueckue ycmpoucmea u mexHoaio2udeckue npoyeccyl. 103UMETp, Kamepa
BunbcoHa, SACpHBIA peakTop, TEPMOSACPHBIA pPEaKTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut, npaxmukym

1. HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM poTOTpadusim).
2. HccnenoBanue paguoakTUBHOTO (hOHA C UCIIOJIb30BAaHUEM JI03UMETA.
3. H3ydenue noriomeHus 0eTa-4acTHI] A TFOMUHUEM.

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODU3UKU (7 u)

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3NKU (12 1)

Tema 1. Inemenmot acmpogpuzuxu (7 u ')

Tema 1. Dnemenmot acmpogpusuxu (12 u')

JTanbl pa3BUTUS aCTPOHOMUU. [IpHUKIaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHomuu. Buj 3BE3nHOr0 Heba. Co3Be3us, spKue 3BE3/bI, MIIAHETHI,

ux Bugumoe nprkenne. Comneuynas cucrtema. Comnnie. ConmHeuHas
aKTUBHOCTH. McTounuk sHepruun ConHia 1 3BE3/1. 3BE3/IbI, UX OCHOBHBIE
XapaKTEePUCTUKU. J[narpaMma «CIeKTpalbHbIA KIaCC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «MAacCa — CBETUMOCTB

U1 3BE3]] TTIAaBHOM IOCIIEIOBATENbHOCTH. BHYyTpeHHEe cTpOoeHME 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOKACHUH U 3BOJIIOIIMN COJIHILIA U
3BE37. JTaIbl )KU3HU 3BE3I.

Mineunsiii [1yTe — Hama ["anaktuka. [Tonoxenue u apmxenue ConHia B
["anaktuke. Tunel ranaktuk. PaguoranakTuku v kBa3zapbl. UEpHbIE IBIPHI B
spax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopust bonbmoro B3peiBa. PenukToBoe uzmydeHue.
MacmtaOHas ctpykrypa Beenennoil. Meraranaktuka. Heperménnsie

DTanbl pa3BUTUSA aCTpOHOMUU. [IpuKiazHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuUU. [IpuMEeHUMOCTH 3aKOHOB (PU3HUKU ISt OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BHEKTOB.

MeToabl aCTpOHOMUYECKUX UccieioBaHuid. COBpeMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAAHOTENIECKOIIbI, BHEATMOC(hEpHast aCTPOHOMHUS.

Bun 3B€31H0T0 HeOa. Co3Be3us, sipKue 3BE3bI, IJIAHETHI, UX BUAUMOE
BYKEHUE.

ConHeyHas cucTema.

Comnnue. CosiHeuHast akTUBHOCTB. McTounnk sneprun CosiHIa U 3BE37.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMMa «CIeKTpaibHbIN KIacc —
CBETUMOCTDY. 3BE3ILI ITIABHOM ITOCIIE0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» U1 3BE3]1 IJIaBHOW MOCJIEI0OBATEILHOCTH. BHYTpEeHHEE CTpOCHUE
3B€31. COBpEMEHHbIC TPEACTABICHUS O TPOUCXOKICHUU U 3BoIoIMK CoJHIIA U
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poOIeMbl ACTPOHOMHMH.
Yuenuueckue naonwoenusn
1. HaOnromenuss HEBOOPYKEHHBIM TJa30M C  HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUU JUIi  ONPENCIICHHUS  MOJIOKEHHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3JIHs]
CeBepHOro nojymapus u ipkue 3BE3/Ibl.
2. Hab6mronenwus B eneckon JIyHsl, mnaner, Mueunoro [TyTu.

3BE3/1. DTaIlbI )KU3HU 3BE3/.
Mueunbiii [Iyte — nama [Manaktuka. [Tonoxenue u nprxenue ColiHia B
["asmakTuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE IBIPHI B
sipax rajnakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60:a.
Pazberanue ranaktuk. Teopus boibiioro B3psiBa. PenmukroBoe nznydeHue.
MacmtabHas cTpyktypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobiemMbl aCTpOHOMUU

Yuenuueckue naonwoenusa:

1. HaOmromeHnus  3BE3HOTO Heba HEBOOPYKEHHBIM  TJIa30M
C HCIIOJIb30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUH UIS ONpeIeCHuUs]
MOJIO’KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro MoNyIapus U sipkue 3BE3bI.

2. HaGmronenust B Tenmeckon JIyHBI, TIaHET, TYMaHHOCTEH W 3BE3IHBIX

CKOILJIEHUH.

OU3NYECKUU ITPAKTUKYM (16 gacoB)

Cnocobvl  usmepenusi  Qusuueckux GeludUH € UCNOIb306AHUEM — AHAIO20BbIX
U YUpposvIX UBMEPUMENTLHBIX NPUOOPOB U KOMNLIOMEPHBIX OAMYUKOBIX CUCTIEM.
Abcontommule u OMHOCUMEbHbIE NOSPEUHOCIU USMEPEHUL UBULECKUX BEIUUUH.
Oyenka epanuy nocpeunocmel.

IIposedenue koceenHbIX UMEPEeHUl, UCCIe008AHUL 3A8UCUMOCTEN

QusuyecKux eruduH, NPosepKa NPeOI0NCeHHbIX 2unomes (8v100p U3z pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30eNax « YueHuueckull IKCnepumenm,
nabopamopubsie pabomul, NPAKMUKYM ).

OBOBIAIOUIEE TOBTOPEHUE (4 1)

OBOBIAIOHIEE TOBTOPEHUE (15 u)

Posnb ¢pu3MKK ¥ aCTPOHOMHH B SKOHOMHUYECKON, TEXHOIOTUYECKOH,
COLIMAJIBHOW U 3THYECKON cepax AeATeIbHOCTH YEJI0BEKa; POJIb U MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHON HAy4YHOW KapTUHE MUPA; POJIb
¢buznueckoil Teopuu B GOpMUPOBAHUM IPECTABICHUN O GU3NUECKOM
KapTHHE MHpa, MECTO (PU3NUECKON KApTUHBI MUPA B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPECTABICHUI O IPUPOIE

O06o01eHre 1 cucTeMaTu3aIius CoiepKaHus pa3IesioB Kypca « MexaHukay,
«MomnexynsipHas Gpu3MKa U TEPMOAMHAMUKAY, « DTIEKTPOIMHAMHIKAY,
«Konebanus u BOJIHBDY, « OCHOBHI CTICTIHAIIBHOM TEOPUHU OTHOCUTEIIHLHOCTHY,
«KBanToBas pusmkay, « IMeMeHThI aCTPOHOMUHU U aCTPODUUKIY.
Ponr ¢usnkn wW acTpOHOMHM B IKOHOMHYECKOMW, TEXHOJOTHYECKOM,
COIIMANILHOM M ATHYECKON cdepax NesaTeIbHOCTH YeJOBEKa; POJIb U MECTO
(U3UKA ¥ acTPOHOMHHM B COBPEMEHHOW HAyYHOW KapTHHE MHpA; 3HAYCHUE

ONKCATENbHON, CUCTEMATH3UPYIOMIEH, OOBSICHUTENILHOW M MPOrHOCTUYECKON
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GyHKIMA GU3NUECKOW TEOpHH; Poiab (GU3HMYECKOW TEOpuu B (HOPMUPOBAHUHU
NpeJCTaBICHUN O (PU3NYECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTHHBI
MUpa B OOIIEM Ppsly COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MpEACTAaBICHUN
0 NIPUPOJE

Peseps (3 u) Pe3seps (10 1)

TemaTH4ueckoe INIAHUPOBAHHUE KypcCa

11 kaacc
bazosviii yposens (2 uaca) ‘YZJIy&/leHHblﬁ yposens (5 uacos)
Kom-Bo DJIeKTPOAMHAMHUKA(nponokenne) 11/27
4acoB MarauTtHoe noJe 6/14
1 BzauMopencTBrue MOCTOSSHHBIX MArHUTOB M MPOBOJIHUKOB C TOKOM. MaruutHoe
nosie. Bektop MarHuTHON MHIYKIUH. [IpHHINI CYTIepHO3UIIMY MATHUTHBIX MMOJEH.
JIvHNM MarHUTHOW MHIYKIWH.
1 MarauTtHoe 1oJie MPOBOAHHUKA C TOKOM (IIPSMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena. KaptuHa mTuHUNA MarHUTHOM WHIYKITAW TTOJIS
MOCTOSIHHBIX MarHUTOB.
1 Onpedenenue yciosull NPUMEHUMOCIU MOOENU 0OHOPOOHO20
lMacHumHo20 noJis.
1 Onpeoenenue HanpasieHUus UHOYKYUU MACHUMHO20 NOJIS
nposooHUKA ¢ MOKOM
1 \Maznummnoe none 6 gewecmeae. PeppomacHemuru, napa- u —
ouamazHemuxu
1 Cuna AMriepa, €€ HallpaBJI€HUE U MOAYJIb.
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Cuna JlopeHiia, e€ HanpaBJI€HHE U MOAYJIb.
JIBr>KeHME 3apsyKEHHOM YaCTULIBI B OJHOPOIHOM
MarHuTHoM mnose. Pabora cunel Jlopenia.

IIposedenue koceenuvix uzmepenuil cuivt Amnepa, nposedeHnue
uccnedosanusi  3agucumocmel  Mmedxcoy — pusuyeckumu
BeUYUHAMU U  ONBIMO8 NO NpPOBEpKe  NPeONONCEHHOU
2Unomeswvl npu U3yueHuu Oeucmsusi NOCMOAHHO20 MACHUMA

HA PAMKY C MOKOM

ObvsicHenue 0CHOBHLIX NPUHYUNOG OelCEUsl MeXHUYeCKUX
ycmpoucme

Ilpumepwvl pewenus 3a0au no meme « Cuna Amnepay

TexHu4ecKne yCTpoMCTBA U TEXHOJIOTMYECKUE TIPOLECCHI: IPUMEHEHUE
[IOCTOSHHBIX MAarHUTOB, DJICKTPOMATrHUTOB, TECTEP-MYJIBTUMETP, DJIEKTPOABUIATEIIb
k00U, yCKOpUTENN JIEMEHTapHbIX YaCTHUIL.

JlaboparopHas pabota Nel «HabmroaeHue qeiicTBIsI MAarHUTHOTO TIOJIST HA TOK»

Ipumepul pewenus 3a0au no meme « Cuna Jlopenya»

[Pewenue pacuémuulix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0anHOll husULecKoll MOOenbIo ¢ UCNONIb308aHUEM OCHOBHBIX
3aK0H06 U Ghopmyn no meme «Mazcnummnoe noney.

Pewenue kauecmeennvix 361061’{, mpe6yi0u;ux NPUMEHEHUA
3uanuti no meme «Macnumnoe noney.

DeKTpOMarHuTHasi HHIyKius 5/13

SIBneHue 3eKTpOMarHuTHOW MHAYKIMU. [[0TOK BEKTOpa MATHUTHON UHIYKIIMH.
O/1C unayKuu.

3aKOH 3JeKTpOMarHuTHOM HHAYKIMU Dapayes.
Buxpesoe anekrpuyeckoe nosie. Toku Dyko.

O/[C uHOyKyuu 6 NPOBOOHUKE, OBUINCYULEMCSL NOCTYNATNENbHO
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8 0OHOPOOHOM MACHUMHOM NOJle.

[ Ipumepul pewenus 3a0a4 no meme «3aKoH
91eKMPOMASHUMHOU UHOYKYUUY

[Pewenue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HES8HO
3a0anHOU PusuUecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3aKOHO8 U hopMY O meme « DNeKMPOMASHUMHAS UHOYKYUS».

[IpaBuno Jlenua. MunykruBHoCTh. KaTyika
WHIYKTUBHOCTH B IIENIM TOCTOSIHHOT'O TOKA.

SBnenne camonuaykiuu. 31C caMOMHAYKIIUU.

[Peuierue kauecmeeHHbIX 3a0a4, mpedyouwux npuMeHeHus
sHAHUL NO meme « DNeKMpPOMASHUMHASL UHOVKYUSY.

| Aneopumm ucnonvsosanus npasuna Jlenya ons onpedenenus
Hanpasnenus Mmoka 8 KOHMype npu ananuze 2papuieckux u
9KCNEepUMEHMANbHBIX 3a0aY

Cbopka mooenu 31eKmpoMacHUMHO20 2eHepamopa

SHGPFI/ISI MAarauMTHOIO IMOJIA KaTYIIKHU C TOKOM.
BHCKTpOMaFHI/ITHOe I1O0JIC

JIaGopartopHas pabota Ne2
«M3y4eHne sBICHUS STCKTPOMATrHUTHOW MH Ty KITHI

ObvsicHenue 0CHOBHbBIX npuHyuUnos oeticmeust MexHU4ecKux
yCl’ﬂpOﬁCWl@ U mexrnosocudecKux npoyeccos, nmaxKux Kak.
uHayKLﬂ/lOHHaﬂ neuvs, cwzeHoud, sawyjuma om djeKmpusayuu
meJj npu 0BUICEHUU 8 MASHUMHOM noJe 3emu.

O606u;ai0u;e-n06mopumeﬂbHoe 3aHAamue no meme
«3Jzel<mpomaznumﬁaﬂ LlHOyKI/[Mﬂ))

3auem no meme ((3/Z€Kmp0Ma2HuWIHaﬂ undym;u}z




Kosae6anus u BoaHbI (60 1)
Mexannuyeckue Kojaedanus 5-/10

Koneobarensnas cucrema. CBOOOIHBIE KOJIEOAHU.

["apmonnyeckue kosnebanus. Kunematuueckoe u
JUHAMHYECKOE ONHACAaHUE. DHEPreTUUECKOE
OINMCaHNE (3aKOH COXPaHEHUSI MEXaHUYECKOU
DHEPTHUH).

Bbv1600 ounamuueckoeo onucanus 2apMOoHUYECKUX Koieoanutl uz
UX IHePeemu4ecko20 U KUHeMAmu4ecko20 OnUCaHusl.

Buinyoswcoennsvie konebanus. Pezonanc. Pezonancnas kpusas.
Brusanue 3amyxanus na 6u0 pe3oHaHCHOU KPUBOLL.
Asmoxonebanusi.

Pewenue pacuémmnuix 3a0ay c 1610 3a0aHHOU U HEABHO
3aA0aHHOU uU3UYECKOU MOOENbIO C UCNONIb30BAHUEM OCHOBHBIX
3aKOHO08 U popmyn no meme «Mexanuueckue KoiebanUs».

Ammuutya u gasa konaeGanuid. CBsi3b aMILTUTYAbI KOJIEOAHUN NCXOTHOM
BEJIMYMHBI C aMIUTUTY1aMU Kosie0aHUi €€ CKOPOCTH U yCKOPEHHUSI.

[Tepuon n yactora koneGanuii. [Tepron ManbIx cBOOOAHBIX KOMEOAHUH
MareMaTH4YecKoro MasiTHuka. Ilepros cBoOOJHbBIX KosieOaHH PYKUHHOTO MasgTHHKA.

Pewenue xauecmesennwvix 361()61’{, mpe6yi0u;ux NpUMEHEeHUs
3HaHull no meme «Mexanuueckue KoieOanusy.
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ObvscHenue 0CHOBHBIX NPUHYUNOS OCLICMBUS. MEXHUYECKUX
YCMpoUucme, makux Kaxk. MempoHOM, Yachl, KA4enu,
MY3bIKATIbHbLE UHCIPYMEHMbL, CeticMocpag.

Jlabopamopuas paboma Ne3 « Onpeoenernue yckopeHus
€80000H020 NAOEHUS NPU NOMOWU MASIMHUKA

DJIeKTPOMArHUTHbBIE KoJ1ebanust 7/15

KonebarenbHbli KOHTYP. CBO60,I[HI>I€ QJICKTPOMArHuTHLIC KoJieOaHus B nacaJlbHOM
KoJIeOaTEILHOM KOHTYpC.

®opmyna Tomcona.

Cea3b amnaumyost 3apa0a KOHOEHCAmopa ¢ AMNIUMY0ou
CUIbl MOKA 8 KOJIeDamenbHOM KOHMYpe

Pewenue pacuémmuvix 3a0au ¢ 16H0 3a0AHHOU U HESIBHO
3A0aHHOU PU3ULECKOU MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
3AKOH08 U (hOpMYT RO meme « DNeKMmpPOMAaSHUMHbLE
Konebanusy

Pewenue kauecmsennvix 3a0au, mpebyowux npumerenus
3HaAHUI N0 meme « ANeKMPoMacHUMHbLE KOIeOAHUAY

3akoH COXPAHCHUS SHEPTHUU B UACAIIBHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxarolue IeKTpOMarHuTHbIe Kojiebanus. BeIHyKI€eHHbIE 3JIEKTPOMarHUTHbIE
kosiebanus. [lepeMeHHbIH TOK.

CpaeHeHue MEXAHUHUECKUX U DNEKMPOMACHUMHbLX Konebanuil

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUcm8, MmaKkux Kax: d71eKmpudecKuli 360H0K, 2eHepamop
nepemenHo20 MmoKa, TUHUU dIeKmponepeoay

Onpedenenue ycao6uti NPUMEHUMOCMU MOOeNU UOEATbHO20
KoIebamenbHo20 KOHmypa

53




MowHOCTb NepemMeHHOro Toka. AMNANTYAHOE M AeMCTBYIOLWEee 3HaYeHne CUbl
TOKa M HanpAXKeHUA Npu pasnyHom Gopme 3aBUCUMOCTM NMEepPEeMEHHOTO TOKa OT
BpemeHUn. CHHYCOUIaJIbHBINA EPEMEHHBIN TOK.

Uneanwubiii Tpanchopmarop. [IponsBoactso, nepenava u norpedieHue
aneKTpudecKoit s3Heprun. KynpTypa nucnonb30BaHus 3J€KTPOIHEPTHH B
MOBCEIHEBHOM Ku3HU. TexHUUecKne yCTporcTBa M TEXHOJIOTHYECKHE MTPOIECCHI:
ANEKTPUUECKUIN 3BOHOK, T€HEpaTOp MEPEMEHHOTO TOKa, JIMHUH AJIEKTpoIepead

Pezucmop, konoencamop u kamywxa uHOyKmusHocmu 8 yenu
CUHYCOUOATLHO20 NePeMEeHH020 moKa. Pe3onanc moxos.
Pesonanc nanpsorcenuii.

Jlemoncmpayus akmugHo2o, eMKOCMHO20 U UHOYKMUBHO2O
conpomuenenuu

Pewenue kxauecmesennvix 3a0au, mpe6y}0u;ux NPpUMEHEeHU
3HAHUL N0 meme ((3ﬂ€Kmp0MaZH1/lWZHbl€ KOJIeOaHusy.

MexaHnnyeckue ¥ 3JeKTPOMAarHUTHbIE BOJIHBI 5/10

MexaHnueCcKHe BOJIHBI, YCIOBUS UX pacrpocTpaHeHwus. [lonepednsie

¥ NIPOJI0JIbHBIE BOJHBL. [leproa, ckopocTh paclipoCTpaHEHHs U JUTMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPAKEHHE, TIPEIIOMIICHHE, HHTEPPEePEHITHS
U TupaKIys.

3Byk. CkopocTs 3ByKa. I'poMkocTs 3Byka. Beicota Tona. TemOp 3ByKa.
[ITyMoBOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI.

H3yuenue pacnpocmparenus 36YK08biX ONIH 8 3AMKHYMOM
npocmpaHcmee.
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Pewenue 3a0ay

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEXHOJI02UHEeCKUX NPOYECCcos, MAKUX KAaK:
MY3bIKAIbHbIE UHCIPYMEHMbl, paoap, paouonpuémMHux,
menesuzop, anmenna, menepoun, CBY-neuw, yrompazeykosas
OUACHOCTUKA 8 MeXHUKe U MeOUuyuHe.

DNEeKTPOMAarHUTHbBIE BOJIHBL. Y CIIOBUS U3IYUYEHUS 3JEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaXXEHUE, IPEIIOMIICHHE, TOJISIPU3ALINS,
uHTepdepeHus 1 qudpaKus. B3aMMHas OpUEHTALIUSI BEKTOPOB

B 3JIEKTPOMAarHUTHOM BOJIHE.

[IIxana 3;1€eKTpOMarHUTHLIX BOJIH. [IpuMeHEeHHEe 211eKTPOMarHUTHBIX BOJIH
B TEXHUKE U ObITY. TeXHUUECKHE yCTPONUCTBA U TPAKTUYECKOE IPUMEHEHHE:
MY3BbIKAJIbHBIE HHCTPYMEHTBI, pajap, paiuonpUEMHUK, TEIIEBU30D, AaHTCHHA,
tesnepon, CBU-neup, yapTpa3ByKoBas JUArHOCTHKA B TEXHUKE U MEIUILIMHE
IIpuHIMIIBI paInOCBA3H U TeJIeBUACHMS. Pagronokanus.

Peuwenue xauecmeennvix 361061’{, mpe6yr0u4ux npumereHusl
3nanull no meme «Mexanuveckue u QJIEKMPOMACHUNIHbLE
BOJIHbL )

Peuwenue xauecmsennvix 361061’{, mpe6yrou4ux npumerneHusl
3uanuil no meme «Mexanuveckue u INIEKMPOMACHUNMHbLE
BOJIHbL»

Yempoticmeo u npunyun pabomul npocmetiwe2o
PaouonpuemMHuKa

Onruxa 10/25

IIpssMonnHETHOE pacpOCTpaHEHUE CBETA B OJTHOPOIHOM cpene. JIydu cBera.
TodeuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3o0paxeHui
B TJIOCKOM 3€pKaJe.
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Habnrooenue onmuyeckux aenenuil, npogedenue KOC8EHHbIX
usMepeHull, UCcie008anUs 3a8UCUMOCmen] PuU3ULeCKUxX
BEeUYUH U ONBIMOG NO NPOBEPKE NPEOTIONCEHHOU SUNOME3bl
npu u3yyeHuu A8NeHUll NPeloMAeHUS. CBema HA epanuye
paszoena 08yx cpeod, NpeloMieHUs ceema 6 coouparoweti

u pacceugarowell TUH3AX, 60THOBbIX CEOUCME CEeMd.

Ilocmpoenue u pacuém uszobpasicenuii, co30as8aemvix
NJIOCKUM 3epKaNoM

Coepuueckue 3epxana

[Ipenomienue cBera. 3aKOHBI IPETOMIICHHS CBETa. AOCOIIIOTHBIH ITOKa3aTelb
IPEIIOMIICHUSL.

Jucnepcus ceeta. ClIoXKHBIN cocTaB Oenoro ceera. L[ser.
[TonmHoe BHYTpeHHEE oTpaxkeHue. [IpenenbHblil yroi moJHOoro BHYTPEHHETO
OTpPa’KEHUS.

Jlabopamopnas paboma Ned «H3mepenue nokazameis
NpeloMIeHUs] CIMEKAA»

OmnocumenvHulil nokazamens npenomaeHus. [locmosncmeo
yacmomul ceema u COOmMHouleHue OIUH 80JIH NPU nepexooe
MOHOXPOMAMU4ECcKo20 ceema yepe3 cpaHuyy pazoeia 08yx
ONMUYecKUx cpeo.

Xoo nyueti 6 npusme.

Co61z1pa10ume " paCcCCUBAIOIUC JIMH3bI. Tonkas nuH3a. CDOKYCHOC pPacCcToAHNC
Y ONTUYECKas CHJIa TOHKOM JTUH3BI.

dopmyia TOHKOW JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
Cunbl U POKYCHO20 paccmosanus coouparoueli TUH3bL»

3asucumocmv poKycHO20 paccmoaHUs MOHKOU cheputeckol
JIUH3bL OM €€ 2eOMeMPUY U OMHOCUMENbHO20 NOKA3AMENs
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NpPEeNIOMIEHUAL.

Xo0 nyua, npoweouie2o 1uH3y OO NPOU3BOIbHBIM Y2IOM K €€
2naenol onmuueckot ocu. [locmpoernue uzoopasicenuit mouku
U Ompe3Ka NPAMOoN 8 COOUPAOWUX U PACCEUBATOWUX TUH3AX

U UX cucmemax.

Onrtuueckue npubopsl. Paspematromias criocooHocTs. ['11a3 kak onTuveckas
cucTema.
[Tpenensl NpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

TexHrUUecKue yCTpoMCcTBa U TEXHOJIOTMUYECKUX MTPOLIECCHI: OUKH, JyTa, EPUCKOIL,
doToanmapar, MUKPOCKOII, TPOSKIITMOHHBIN arapaT, MPOCBETICHUE ONITHKH,
BOJIOKOHHAS ONTHKA, TU(paKIUOHHAS pEHIETKA .

Hpoceemﬂeuue onmuku

Ilocmpoenue u pacuém uzobpasiceruil, cO30a8aemMblx
NAOCKUM 3€PKANOM, MOHKOU JTUH3OMU.

Pewenue kauecmesennwvix 3a0au, mpebyrowux npumeHeHus
3Hanuu no meme « Onmuxay

Bonnosast ontuka. Murepgepenuus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI01eHUs] MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IpuMepsb! kitaccuueckuxX HHTEp(HEPEHIIMOHHBIX CXEM.

Hudpaxmus cera. udpakuronHas pemeérka. Y caoBre HaOIIOASHHS TTIaBHBIX
MaKCHUMYMOB TIPH MaJICHUH MOHOXPOMATHIECKOTO CBETa Ha AU(PPAKIIHOHHYIO
pewérky. [lonspuzamnus ceera

Jlabopamopnas paboma Ne6 « Uzmeperue OnuHbl c8emogol
BOJIHBL»

Ob6vsichenue ocobennocmell RPOMeEKaHusi ONMUYEeCKUX
Ae1eHull: uHmepgepenyuu, oupparxyuu, Oucnepcuu, NOJHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémnuix 3a0au c 2610 3a0aHHOU U HEABHO
3a0anHOU uU3ULECKOU MOOENbIO C UCNONIL308AHUEM OCHOBHBIX
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3aKOHO08 U popmyn no meme « Onmuxay

OcHOBBI CHEIHATBHOI TEOPHUH OTHOCHTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKON MEXaHHKH. HOCTy.]'IaTH CHeraIbHOM
TCOpPHUU OTHOCUTCIIBHOCTH.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKpAILCHUE
JUIAHBEI.

IIpocmpancmeenno-epemennot unmepsan. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ilpakmuxym
DHeprus U UMITYJIbC PENSATUBUCTCKOM yacTHUIlbl. CBSI3b MAcChl C SHEpruei
Y UMITYJIbCOM PEJIITUBUCTCKON YaCTHIIbl. DHEPTHSI OKOSI
TexHnyeckue yCcTpoicTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEH 3apSKEHHBIX YACTHI]
[IpakTukym
[IpakTuKym
JlabopaTopHas pabota

KBanrToBas pusuxa 15/25
KopnyckyasipHo- BoJIHOBOI#I xyam3m 6/15

PaBHOBECHOE TeII0BOE M3IydeHHUE (M3TyUeHUE aO0COMIOTHO YEPHOTO TEIa).
I'unorte3a M. Ilnanka o KBaHTax.
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®DoTOHBL. DHEPrus U UMITYJIC (HOTOHA.

3axon cmewenus Buna.

ObvsicHenue 0CHOBHBIX NPUHYUNOB OellCEUsT MEXHUYECKUX
VCmMPOoUCma, maKux Kaxk: Cnekmpomemp, ¢homoanemenm,
Gdomooamuuk, myHHeIbHbII MUKPOCKON, COIHEYHAs bamapes,
€c6emoouoo.

Pewenue pacuémnoix 3a0au c 51610 3a0aHHOU U HESABHO
3A0AHHOU PU3UYECKOU MOOENbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKoH08 u popmyn no meme «Keanmoeule senenusy.

®oroaddext. OnpiThl A. I'. Cronerosa. 3akonsl hoTodddekTa.

VYpaBuenue DitHmTeiHa 1015 hotorddexra. «Kpacnas rpanuna» Gororddexra.

Onpedenenue yciosull NPUMEHUMOCMU KBAHMOBOU MOOeU
ceema.

AHanu3z K6aHMOBbIX NPOYECCO8 C UCNONbI0BAHUEM YPAGHEHUS
Dunwmeuna ona homosppexma, npunyuna coomHoueHUl
neonpeodenénnocmu I eiizenbepeaa.

Pewenue xauecmesennwvix 36!061’{, mpe6yi0u;ux NPUMEHEHUA
3uanull no meme «Keanmoevie s6renusy.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJIEHUE CBETA HA A0COIFOTHO MOTJIONIAFOILY IO
1 a0COJIIOTHO OTpakarolyto nosepxHoctsb). OnbiTh I1. H. Jlebenena.

TexHnueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOIIECCHI: CIIEKTPOMETP,
dotosneMeHT, POTOIaTUMK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHAs OaTapes,
CBETOAMOJ
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Bonnosvie ceoticmea uacmuy. Boaust oe bpotins. /[nuna
80/iHbL Oe bpotlna u pasmepvl 0baacmu 10KAIU3AYUU
osudicywetics yacmuywl. Kopnyckynsapno-60ano6otl 0yaniusm.

Juppaxyus 31eKmporHo8 Ha KpUCMALlax.
Cneyugura usmepenuii 8 muxpomupe. Coomnouienus
Heonpeodenénnocmeii I etizenbepea

Pewenue kauecmesennwvix 3a0au, mpebdyrowux npumereHus
3Hanuti no meme «Keanmoesvie s6nenusy.

®u3uka aroma 4/5

OMnBITHI 11O UCCIEIOBAHUIO CTpOeHUs aTroMa. [ImanerapHas Moiens atoma
Pezepdopna.

[Noctynats! bopa. M3my4enue u nornomieHne GOTOHOB IIPH IEPExXo/ie aToMa
C OIHOTO YPOBHS 3HEPTUH Ha JPYTrOH.

AHanu3z KeaHmMoBbIX NPOYECCco8 HA OCHOBE NEPBO20 U BIMOPO20
nocmynamos bopa

Ipaxmukym
Ipaxmukym

Bunel cnextpos. CriekTp ypoBHEHN HEPIUU aToMa BOJAOPOJIa.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHUE CBETA.

TexHuyeckue ycTpoicTBa M TEXHOJIOTUYECKHUE MPOIIECCHI: CTIEKTPaIbHBINA aHAIN3

(criekTpocKkoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP
[IpakTukym
[IpakTukym
JlaGopatopHas paboTta
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®du3nKa aTOMHOTO SI/IPA U 3JIEMEHTApPHBIX YacTul 5/5

Hyxnonnas monens sapa ['eiizenOepra—Banenko. 3apsia siapa. MaccoBoe 4yucio
anpa. M3oTonsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBINA OETa-pacIa.
I"'amma-n3nydenue.

Ipaxmukym
Ilpakmuxym
Pewenue 3a0au

DHeprus CBA3U HYKJIOHOB B sipe. Snepubie cuibl. Jlepext macce siapa. SnepHbie

peakuuu. /leneHue u CUHTE3 sIAEp

SAnepusbie peaktopsl. [IpoGieMbl ynpaBisieMoro TepMosIEPHOIO CUHTE3A.

DKOJIOTMYECKUE aCIIEKTHI PAa3BUTHUSI SIIEPHON SHEPTETUKH.
Ipaxmukym
Ilpakmuxym
Pewenue 3aoau

Metobl perucTpauy U UCCIIEI0BAHUS dJIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTaIbHBIE B3aUMOACHCTBUS. baproHbI, ME30HBI U JIENTOHBI.
[IpeacraBnenue o CranaaptHoi Mojenu. KBapk-Tiat0oHHAas MOJENb aIpOHOB.

®usuka 3a npenenamu CrangapTHOW Mozenu. TéMHas MmaTepus U TEMHAsI SHEPIHSL.

EnuncTBO DM3MUecKoil KapTHUHBI MUPA.
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TexHuyeckue yCcTpoHCcTBa U TEXHOJIOTMUYECKHE MPOIIECChI: I03UMETP, KaMepa
Bunscona, siiepHblil peakTop, TepMOSIEPHBIN peakTop, aToMHas 6omOa,
MarHUTHO-PE30HAHCHAs TOMOrpadus

Ilpakmuxym

Ipaxmukym

Pewenue 3a0au

DJIeMeHThI ACTPOHOMMY U acTpodu3uku 7/12

MeToap! acTpOHOMUYECKUX HcciienoBaHnil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIB,
paauoTeNecKonbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bup 38€31H0r0 HeOa. Co3Be3usl, ipKUe 3BE3bl, IUIAHETHI, X BUIAUMOEC JBHKCHUE.

Omanvt pazeumus acmponomuu. Ilpuxnaonoe u
MUpoBo33penueckoe sHavenue acmpornomuu. [lpumenumocmo
3aKOH08 U3UKU O]1 00BACHEHUSL NPUPOObL KOCMUYECKUX
00beKmoe.

OcnosHule cozee30usn CesepHozo nonyuapus u apKue 36e30bl

Ponv acmponomuu 6 coepemennoii kapmune mupa, 8
NPaKmMuyecKol 0essimeibHOCMU Yelo8eKd U OalbHeliulem
HAY4YHO-MEeXHU4eCKOM pa3eumull.

ConHeyHas cucTema.

Comnnne. Conneuynasi akTUBHOCTb. MicTounuk sHepruu CoslHLA U 3BE3I.
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3BE3bI, X OCHOBHBIC XapaKTePUCTUKH. [luarpaMmMa «CreKTpaabHbIN Kiiace —
CBETUMOCTBY. 3BE3/IbI TIIaBHO MTOCIIEA0BATENEHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JIJIS 3BE3]1 TJIABHOM MOCIEAOBATENLHOCTH. BHYTpeHHEE CcTpoeHHE 3BE3 .

Ilpakmuxym

IIpakmukym

Obobwenue u cucmemamu3ayus COOEPHCaAHUsL pazoeios
Kypca «Mexanukay,

CoBpeMEHHBbIE IPEACTABICHUS O MTPOUCXO0KICHUU U 3BONIIOIMHU CoJTHLA U 3BE3[. DTambl
JKWU3HHA 3BE3I.

Muieunsiit [1yTs — Hama ["anaktuka. [lonoxenune u npmwkenne Conaia B ["anakTuke. THIIBI
rajakTuk. PaguoranakTuku v kBazapbl. YEpHBIE OBIPHI B A/IpaxX FaIakTHK.

Obobwenue u cucmemamu3zayust COOEPHCAHUS Pa30eios
Kypca «Mexanuxay,

Ob606wenue u cucmemamuzayusi COOEPAHCaHUs pazoenos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayus COOEPIHCAHUsL PA30€108
Kypca «Monekynapuas gpusuxa u mepmooOUHaMuxa,

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ina. Pazberanue ranaktuk. Teopust
Bosnbiioro B3peiBa. PelMKTOBOE U3NTyUYEHUE.

Macmra6Hast ctpyktypa BeenenHoit. MeraranakTuka.
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Heperménnsie mpobiaeMbl acTpOHOMHUH

Ob0dwenue u cucmemamu3ayust COOEPAUCAHUSL PA30€n08
Kypca «Monexkynsipras gpuzuxa u mepmooOuHamuxay,

Obobwenue u cucmemamu3ayust COOEPICAHUsL Pa30eio8
Kypca «Monekynsapras guzuxa u mepmoOuHaAMuKa,

Ilpumenenue ocHosononazarOWux ACMpOHOMULECKUX
NOHAMUI, 3aKOHO8 U Meopull OJisl AHAAU3A U 0OBIACHEHUS
PusuecKux npoyeccos, NPOUCX0OAUUX 6 36E30aX, 8 36E30HbIX
cucmemax, 8 MedAHCeaIaKmu4eckoll cpeoe, 0BUNICEHUs
HebecHblx mejl, 2600uulU 36€30 U Beenennotl

O00011IeHHE ¥ CHCTeMATH3AIMs COJICPIKaHUs pasena Kypca « MexaHukay

O06o01IeHHe ¥ cucTeMaTH3anus CoJIepKaHus paszena Kypca «MoleKkyJisipHas pu3nka
¥ TepMOINHAMUKA»

Ob606wenue u cucmemamu3ayusi COOEPAHCaAHUs pazoenos
Kypca « nekmpoOuHamuKay

Ob0bwenue u cucmemamu3ayus COOEPIHCAHUs PA30€108
Kypca « nekmpoouHamuray

Obobwenue u cucmemamu3ayust COOEPHCaAHUsL pazoeios
Kypca « DneKkmpooOuHamuKay

Pezeps

Pezeps
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Msikumies I'.51., Byxosues b.b., Corckuiit H.H. nog penaxuueit [lapdentreBoit H.A.®Pusuka. 10 kinacc (6a30BbIi U yriTyOJIeHHBINA

ypoBHH).M.: IIpocsenienue, 2023

Mskures I'. 5., Byxosues b. b., Cotckuit H. H. / [Tox pex. [TapdentoeBoit H. A.®usuka. 1 1knacc.ba3oBblit 1 yriyOneHHbINH ypoBeHb. 11

ki1.-M.: [IpocBenienune,2019r
METOANYECKUE MATEPUAJIBI JISA YYUTEJA

1. PermkeBuu A I1. 3amaunuk o ¢usuke st 10-11 k1. o6meoOpa3oBaTenbHBIX yupexkaenuid. — M.: [Ipoda, 2013.

2. Mapon A.E., E.A. Mapon ®u3uka 10 kiacc: yueOHo-MeToandeckoe nmocodue — M.: [Ipoda, 2014.

3. Mapon A.E., E.A. Mapon ®u3suka 11 knacc: yuedHO-MeToanueckoe nmocodbue — M.: [Ipoda, 2014.

4. Tomosa 1.B. ®uzuka 10 xnacc: Kontpoasabie padbotel B HOBOM dopmare — M.: «MaTemnekT-1ieHTp» 2013.

5. 'omosa 1.B. ®usuka 11 knacc: Kontponsasie padotsl B HOBOM dopmare — M.: «nTennekt-uentpy» 2013.

6. I'pomuieBa O. U. Tematuueckne KOHTPOJIBHBIE U caMOCTOsITeNbHBIE paboThl o (usuke. 10 kimacc./ M.: M3naTenbeTBO «OK3aMen»,
2012

7. ITapdentseBa H. A. Coopauk 3ama4 o ¢usuke. 10-11 kimaccrl : y4ae. mocobue 1yist 001eo0pa3oBaT. opranu3anyii / 6a30BbIi ypOBEHB /

M.: Ilpocemienue, 2017.
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HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Ha3Banue caiita wim cratbu Anpec

Karasor ccpuiok Ha http:www.ivanovo.ac.ru/phys

pecypcbl 0 puznke

Becmnaraeie obyqaromme | http:www.history.ru/freeph.htm

IPOrpaMMBI 110 PU3UKE

JIaboparopHbie pabOTHI 10 http:phdep.ifmo.ru
busuke
Anumanus GU3NIECKUX http:physics.nad.ru
MIPOLIECCOB

dusnueckas >unmknoneaus | http://www.elmagn.chalmers.se/

%7eigor
DJeKTpOHHAas LIKOJIa http://znanika.ru/
«3HaHUKa»
Omnuraiin- https://foxford.ru/
mkosa «Doxchopm»
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http://www.elmagn.chalmers.se/~igor
http://znanika.ru/
http://yandex.ru/clck/jsredir?bu=3mau84&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text&etext=1817.OayQa24cY7zf8Vn1nAHrVX8HJ9TTeaNfL_7lAsk116uWg8zJGp6TOscUdt4iWndZ.4350745d9bd26168fd861da1bad724bcfc3d371e&uuid&state=PEtFfuTeVD5kpHnK9lio9QkU1tHIaqSGmpn3NHuF9Zj21qB0RdKWapXypJivwxactDn6kzaP4iQXGNM7vYJGNFF8es9Gr732_UVQu-cCkPeBvPkO-xhXew%2C%2C&&cst=AiuY0DBWFJ4CiF6OxvZkNBecmSfePXRqxgaaQpolnzysdpnXb2jl7IFNcDajdUnF6EwACR3fx8M5SOVuv2106tqzz9Pdla4YSB4qQeWxFSfSbXk-Kl9avmxaYGMuGUPQze0cjv7jf8Ih3JRpfzom_L8y_PW5nhF3Fu10HwwHG7-qQCLtwbcugqZDDb_iUWnoldCeLgOhTGvr__Ynuwms_AKmh6Aft_HkdHZPgZhqAU5Z32WZAGxmDg330d404hnUY_-ury6arBxoiz_XJINas-m1XIxjYA_GD0A_XxedBSjhd5ZEvOmG0fCNElVsMPbBgDMJFeqMfbi-m6c_x-7CKgV9KHS_uYtyMrdZemjUyG1gTDSiL-0LYO6ezHF2ESz3MBHPORZ9yJ_CA7Ux3S8gJPb9hRzi6MPVyqJqw_5e9FwlY6x6gx1AztJKLPCx7Vq9_ReGOLZoYaTgObfqGBvaEod5o0xWbSo1kktq66G9GI0RHNWYVwfLP0jHJ81FmpKljZGomoH29xV26xrBYbnATcUJCulgZ9ozAAfSHieCZhQ%2C&data=UlNrNmk5WktYejY4cHFySjRXSWhXQnpIWHh0NHdCYVVoRmY5ckpYeDNDTXI5OUhTME5zX2lhaC1XdXdEajgzMUNnOW1qcGpQTXBLTHNMdzRmekxOZnZBdHRmb2tSaUxv&sign=ea3ab6ff3dbf908d3470f2bea5f3a476&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80%2C&l10n=ru&cts=1528956310576&mc=4.672553025604896&hdtime=20255
http://yandex.ru/clck/jsredir?bu=3mau84&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text&etext=1817.OayQa24cY7zf8Vn1nAHrVX8HJ9TTeaNfL_7lAsk116uWg8zJGp6TOscUdt4iWndZ.4350745d9bd26168fd861da1bad724bcfc3d371e&uuid&state=PEtFfuTeVD5kpHnK9lio9QkU1tHIaqSGmpn3NHuF9Zj21qB0RdKWapXypJivwxactDn6kzaP4iQXGNM7vYJGNFF8es9Gr732_UVQu-cCkPeBvPkO-xhXew%2C%2C&&cst=AiuY0DBWFJ4CiF6OxvZkNBecmSfePXRqxgaaQpolnzysdpnXb2jl7IFNcDajdUnF6EwACR3fx8M5SOVuv2106tqzz9Pdla4YSB4qQeWxFSfSbXk-Kl9avmxaYGMuGUPQze0cjv7jf8Ih3JRpfzom_L8y_PW5nhF3Fu10HwwHG7-qQCLtwbcugqZDDb_iUWnoldCeLgOhTGvr__Ynuwms_AKmh6Aft_HkdHZPgZhqAU5Z32WZAGxmDg330d404hnUY_-ury6arBxoiz_XJINas-m1XIxjYA_GD0A_XxedBSjhd5ZEvOmG0fCNElVsMPbBgDMJFeqMfbi-m6c_x-7CKgV9KHS_uYtyMrdZemjUyG1gTDSiL-0LYO6ezHF2ESz3MBHPORZ9yJ_CA7Ux3S8gJPb9hRzi6MPVyqJqw_5e9FwlY6x6gx1AztJKLPCx7Vq9_ReGOLZoYaTgObfqGBvaEod5o0xWbSo1kktq66G9GI0RHNWYVwfLP0jHJ81FmpKljZGomoH29xV26xrBYbnATcUJCulgZ9ozAAfSHieCZhQ%2C&data=UlNrNmk5WktYejY4cHFySjRXSWhXQnpIWHh0NHdCYVVoRmY5ckpYeDNDTXI5OUhTME5zX2lhaC1XdXdEajgzMUNnOW1qcGpQTXBLTHNMdzRmekxOZnZBdHRmb2tSaUxv&sign=ea3ab6ff3dbf908d3470f2bea5f3a476&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80%2C&l10n=ru&cts=1528956310576&mc=4.672553025604896&hdtime=20255
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