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PABOYAIS ITPOI'PAMMA
OBI[IEOBPABOBATEJII)HOﬁ YUEBHOM JUCHUITJINHBI
«DOU3UKA»

s cneunanbHocTedt  23.02.04 TexHuueckas 3KCIUTyaTalusi NoJbEMHO-

TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOIKHBIX
MaIIWH 1 000pyI0BaHU (110 OTPACIIsAM)
OpraHuzaims nepeBo30K U YIIPaBICHHUE
Ha TpaHcnopre (1o BUIaM)
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08.02.01 CrpouTenbCTBO M AKCILIyaTaIys
31aHUNA U COOPYIKEHUN

23.02.01

08.02.10

Ha 0a3e OCHOBHOTrO 00111ero 00pa3oBaHus

2023 r.



OAOBPEHA YTBEPXAAIO
LLMKNOBOW KOMMUCCUMEN MaTEMATUUYECKUX U

06WNX eCcTeCTBEHHOHAYYHbIX Y4YeOHbIX

ANCUNNNNH

MpoTtokon Ne 11 oT«16»UtoHA 2023r.

E.C. Tokapesa

Paboyasd npodamma ob6uieobpasoBaTesibHOW Y4YeOHOW AUCUUNNUHBI «DPU3UKa»
coctaBneHa B cooTtBetcTBUM ¢ DPIOC cpegHero obwero ob6bpasoBaHMAs UM C Y4YeTOM
(heflepanbHON 06pa3oBaTeIbHON NporpaMmmbl CpefHero obuwero o6pasoBaHmns

Pa3paboTumnku:
BopobbeBa . B. - npenogaeatens ETXT - dunnana PrFYNC

PeueH3eHThI:

TokapeBa E. C. - lMpeaceagatenb LMKNOBON KOMUCCUEN MaTeMAaTUUYECKUX N 06WMNX
eCTEeCTBEHHOHAYUYHbIX YYeOHbIX aucumnamH ETXXT - dunmana PrYNC

YepHoycoBa H.B.- K. n. H., JOLEHT Kaeapbl MaTeMaTUKN U METOAUKMK eé npenojaBaHus
WHCTUTYTa MaTeMaTUKKN, eCTeCTBO3HAHNA U TeXHUKU ETY um. . A. byHuHa



PELUEH3NA
Ha pabo4yto nporpaMmy y4e6HON ANCLUNNHDI
«Punsmka»

Ans cneymanbHocTeid 23.02.04 TexHnyeckas akcnayatauus nogbeMHO- TPAHCMNOPTHbIX, CTPOUTENbHBIX,
OOPOXHbIX MawmnH 1 060opyAoBaHUa (Mo oTpacnism)
23.02.01 OpraHun3auua NepeBo30K U ynpaBneHne Ha TpaHcnopTe (No Buam)
08.02.10 CTpouTENbCTBO XeNe3HbIX AOPOr, NYyTh U NYTEBOE X035ACTBO
08.02.01 CTpouTenbCTBO U 3KcnayaTaLuus 3aaHnin n CoopyXXeHui

Pabouass nporpamma o06uie06pa3oBaTeNibHON Yy4yebHOW AncuMnAnHbl «Pu3nkKa» cocTaBreHa B
cootBeTcTBMM ¢ PIOC cpegHero obuiero obpasoBaHMa U C y4yeTom (efepanbHON 06pa30oBaTeNbHON
nporpammbl cpefHero obwero obpasoBaHus.

Pabouas nporpamMma BKAOYaeT 06s3aTeflbHble KOMMOHEHTbI: MacnopT paboyeil nporpammbl,
CTPYKTYPY W COfepXaHue, YCNOBUA peann3aunn, KOHTPOb M OLeHKYy pe3y/bTaTtOB OCBOEHUA
ANCUUM/INHBI.

CopepxaHue paboyeld nmporpammbl OXBaTbiBaeT BeCb Martepuasn, Heob6XoAWMbIA AN 00yyeHUs
CTY[EHTOB CPefHMX cneyuanbHblX Y4ebHbIX 3aBefeHWA.

Pabouasd nporpamma oTpaxaeT MecTo AUCUMNAnUHbI B CTPYKTYype OOI. PackpbiBatoTCA OCHOBHbIe
Lenn 1 3ajaqv nsyvyaemon, JUCUNNANHBI - TpeboBaHUS K pe3ysibTatamM 0CBOEHUA AUCLUNNHBI.

B CTpyKType u cogep>XaHun y4ebHON AUCLMUMIMHBI NacnopTa nporpamMmmbl OnpesenieHbl TeMbl U
KO/IMYeCTBO 4acCOB Ha WX MU3yYeHMe, YKasblBaeTcs O00bEM 4acoB MaKCMManbHOW, 0653aTeNbHOW
ayANTOPHON Yy4yebHOIi Harpysku, CamMOCTOSITE/IbHOW pPaboTbl 06y4yaroWMXCs, MNepevyncneHbl BUAbl
0653aTeNIbHON  ayAUTOPHOW Y4YebHOW Harpysku, CcamoCTOATeNbHOW paboTbl M (opma WUTOroBOWA
aTTecTauuu no AUCLMUNInNHE.

Mpn peanu3auun cofep)kaHus 06LLe0bpa3oBaTeNlbHOM YUYebHON ANCUUNANHBI «DPU3nKa» B
npegenax ocsoeHmsa OOl CIMO Ha 6a3e OCHOBHOro 06uWiero o6pasoBaHUsAs C MNOJSyYEHWEM CpefHero
o6ulero obpasoBaHMs MakcMManbHas yvyebHas Harpyska 00y4daroLnuxcs cocTaBnseT - 229 4acoB, U3 HUX
ayauTopHasa (o6s3aTenibHas) Harpyska obyvarLwmxcs, BKAYas nabopaTopHble U NpakTUYecKne paboThl,
205 wyacoB; KOHCynbTauum - 12 yvacoB. CofepaHWe nporpammbl HamnpasleHO Ha MnpuobpeTeHue
obyyaloWMMNCA 3HaHWWA, YMEHWIA W HaBbIKOB, HanpaBfieHHbIX Ha (opMMpOBaHME O06LWNX K
NPO(eCcCMOHaNbHbIX KOMMNeTeHUMnn, onpefeneHHbIx ®rOC COO, u cooTBeTCTBYET 00beMy 4acos,
yKa3zaHHOMY B paboyem y4e6HOM MnaHe.

B pa3sgene «KOHTpONb M OLEHKa pe3y/bTaTOB OCBOEHUS AUCLUMNUHBI» ONpejeseHbl pe3ynbTaTbl
06byyeHMs n Te (OpMbl U MeTOoAbl, KOTOpble OYyAyT WCNOMb30BaHbl ANA WX KOHTPONA U OLEHKM
npenojaBaTenem.

Paboyasa nporpamma pekoOMeHAyeTCs AN WCMNOMb30BaHWA B Y4yeOHOM npouecce MO AaHHbIM
cneunanbHOCTAM.

PeLleH3eHT:

YepHoycoea H.B.- K. n. H., [oueHT
MaTtemMaTVKM M MeToAMKKM eé npenojaBaHus
MaTeMaTUKW, eCTECTBO3HAHUSA N TEXHUKN EINY
ByHuMHa



PEUEH3UNA
Ha pabouyylo nporpamMmy yye6HON AUCLUNINHDI
«Dn3nKa»

Ana cneunanbHocTer 23.02.04 TexHuyeckas akcnayatayua nogbeMHO-
TPAHCMNOPTHBIX, CTPOUTE/NbHbIX, JOPOXHbIX MalWmnH 1 06opyfoBaHUa (No oTpacnam)
23.02.01 OpraHunsaymsa nepeBO30K 1 ynpas/jeHNe Ha TpaHcnopTe (Mo Buaam)
08.02.10 CTpoMTENbLCTBO XEMEe3HbIX AOPOr, NYyTb U MYTeBOE X03AMNCTBO
08.02.01 CTpounTenbCTBO W 3Kcnayatayusa 3gaHuin U COOPY>XXEHUNR

Pa6ouas nporpamMmma obujeob6pa3oBaTe/ibHOM YYEOHON AUCUNNANHBI «DU3NKa»
cocTaBneHa B cooTBeTcTBUM ¢ PITOC cpefHero obuwero ob6pa3oBaHUsa 1 ¢ y4eTom
(hefepanbHOM o6pa3oBaTelbHOMW NPOrpaMMbl CpeaHero obuero o6pasoBaHus.

Pabouyasd nporpamma BK/OYaeT 0653aTe/lbHble KOMMNOHEHTbI: MacnopT paboyeln
nporpamMMmbl, CTPYKTYPY W COZEepXXaHue, yCNOBUA peann3alnn, KOHTPO/b U OLLeHKY
pe3ynbTaTOB OCBOEHMUA AUCLUNINHDI.

CopepxaHune paboyelh nporpammbl 0XBaTblBaeT BECb MaTtepunan, HEOO6XOANMbI
ANnd 06yYeHUA CTYLEeHTOB CpefHUX crieymnanbHbiX yyebHbIX 3aBefeHunii. CogepxxaHue
AUCLUNNNHBI BKAOYaeT B ceb6q BoceMb pa3fenos. PacnpegeneHune yuyebHoro
BPeMEHMN B TeMaTM4YeCKOM NJiaHe Mno pasjenam U TemaM, a Takxe
nocnefoBaTeNlbHOCTb U3N10XeHUA y4e6HOro matepuana, sBNAeTCA ONTUMaNbHbIM ANA
MOHMMAaHNA N YCBOEHMS MaTepmana obyyarLwummcs.

Pabouyasa nporpamma oTpaxkaet MecTo AUCUUNANHBI B CTPYKType OOIT.
PacKpblBalOTCA OCHOBHbIE LLe/IN M 3afauu n3yyaemMomn, AUCUUNINHbI - TpeboBaHUS K
pe3ynbTataM OCBOEHWUA AUCLUNINHDI.

B nporpamme npuBefeHbl Tpeb6oBaHWA K YPOBHIO MNOArOTOBKM 06yvatouimxcs
no KaXpaomy pasgeny u Teme, yuyTeHa chneyuduka O6yayuiein crneymanbHOCTH.
Mporpammoi And  3akpenseHWs TeOpeTUYeCKUX 3HAHWWA npejycmaTpuBaeTcs
BbIMOJIHEHME AOCTATOYHOI0 KO/M4YecTBa nabopaTtopHbIX paboT.

B nporpamme npuBefeHbl COAepXaHWe 3afjaHWin [Na  CaMOCTOATENbHOrO
N3YyYeHUs, CMUCOK YUYeOHON NuTepatypbl U CPeAcTB 0OyUeHUS.

Mporpamma paccymTaHa Ha 229 4yacoB, U3 KoTopbix 205 yacoB - o6s3aTeNbHas
ayauTopHas ydyebHas Harpyska, 36 4acoB OTBOAMTCA Ha [MpakTUYecKue MU
nabopatopHble 3aHATMA. B paboueld nporpamme NpPoOC/eXnBarTCA MeXNpeaMeTHble
cBA3M ¢ obuieobpasoBaTenbHbIMKU U obuUenpoPecCUOHaNbHBIMW  AUCLUNNNHAMM,
yuTeHa cneymnguka dyayuien cneymanbHOCTH.

Paboyas nporpamma MOXeT OblTb MCMNONb30BaHa B Yy4e6HOM npouecce, Mo
AaHHbIM CNeynanbHOCTAM.

PeueH3eHT:

TokapeBa E.C.- Mpepgcenatens LMKIOBOWR

KoOMUccuMein maTtemaTUyeckKnx n obumx

eCTECTBEHHOHAYUYHbIX YYeOHbIX AUCLUNNNH

ETXT - ¢unmana Prync TP>K.*y E.C. TokapeBa

nair
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IHHOACHUTEJIBHAS 3AIIMCKA

1.1 MecTo AMCUMIINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

Oobmmeobpa3oBarenbHast yueOHasi nucuuruinHa «Dusukay sBisercs 00s3aTENIbHON YacThIO
o0meoOpa3oBaTeNbHOTO KA OCHOBHON oOpasoBarenbHol nporpammel CITO.

[Iporpamma mo y4eOHON mucuuruimHbl «DU3MKa» COCTABJIEHA HA OCHOBE TpeOOBaHUI K
pe3yJabTaTaM OCBOEHHUs yueOHOW nuciuruimHbl, npexacraBieHHbx B ®I'OC COQO, a takke Ha
OCHOBE XapaKTepUCTHUKU IUIAHUPYEMBIX pPE3YyJbTaTOB JyXOBHO-HPABCTBEHHOIO  pa3BUTHS,
BOCIIUTAHHS U COLMATN3ALNH O0YJarOIIUXCS.

[Iporpamma mo ¢usuke otpaxkaer ocHoBHble TpeOoBaHuss ®I'OC COO k JTUYHOCTHBIM,
METaINPEeIMETHBIM U IPEAMETHBIM PE3yJIbTaTaM OCBOEHHs 00Pa30BaTEIbHBIX MPOrPAMM.

Copnepsxanue nporpaMmsl 1o pu3nke HanpaBiIeHO HAa (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa 00yUaroImuxcsi Ipu 00y4eHnu ux (pu3nke Ha Oa30BOM YPOBHE Ha OCHOBE CHCTEMHO-
NEeSITeIbHOCTHOTO MOAXO0/A.

Qdusnka Kak Hayka O HauboJjiee OOIMX 3aKOHAX MPUPOJBI, BHICTYMAs B Ka4eCTBe y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIA B CHCTEMY 3HaHMH 00 okpy:xaromem mupe. Kypc ¢pusuku
— CHCTEMOOOPA3YIOIIHHA Il €CTeCTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TIOCKOJbKY (PU3NYECKHe
3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB M SIBJICHUH, W3y4aeMbIX XUMHEH, OHOJOTHeH, (pU3NIecKoi
reorpadueli U acTpoHOMmueil. MCHojb30BaHHWE W AKTUBHOE NpPUMEHEHHe (PU3NYSCKUX 3HAHHMA
OTIpeNeNsIeT XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTA,
OCBOEHHSI KOCMOCA, MOJIy4eHUs] HOBBIX MaTepHaNIOB C 33JJaHHBIMHU CBOMCTBaMHU U Apyrux. M3yueHue
(¢u3MKH BHOCHUT OCHOBHOH BKJaA B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
ofyyaromuxcs, B pOpMHPOBAHNE YMEHUN MPUMEHATh HAYYHbI METO/ MO3HAHUS MPH BBITIOJHEHUH
UMH yueOHbIX UCCIIETOBAHHA.

B ocHOBy kypca (M3MKM TONOXKEH psiag HOEH, KOTOpble MOXKHO pPacCMaTpUBaTh Kak
MPUHLIMIIBI €70 OCTPOEHUS.

Hnes nenocrHoctu. B cooTBeTcTBUU C HEl Kype SIBJISIETCs JIOTMUECKU 3aBEpPLIEHHBIM, OH
COIEPKUT MaTepual M3 BCEX Pas3leloB (PH3MKH, BKIIOUAET KaK BOIPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOH (PH3HKH.

Unest renepanuzaunu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca (pu3uKu 0ObeAMHEH BOKPYT
¢dusnyeckux Teopuil. Benymm B xypce siisieTcst GOpMUPOBaHUE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BeleCTBe U MoJIe.

WUnes rymanutapuzauuu. E€ peanusanus mnpeanojaraeT HCHOJb30BaHUE T'YMaHUTApPHOIO
NoTeHINana (PU3NUECKOi HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS (U3UKH C pa3BUTHEM OOLIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMU

U 5KOJIOTMYECKHMH ITPoOIeMaMu.

Unest mpuknagnoii HarpasneHHOCTU. Kype $u3ukm mpeamnonaraeT 3HaKOMCTBO € IIHPOKUM
KPYIOM TEXHHUYECKHUX U TEXHOJOTHYECKUX NMPUIIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.

HUnes sxonoruzauuu peajusyercs MOCPEACTBOM BBEIEHHUS DJEMEHTOB COJEpKaHus,
MOCBSIIIEHHBIX HKOJIOTUYECKUM Tpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKUA M TEXHOJIOTHH, a Takke OOCYXXAEeHHUS MpoOsieM pPalMOHAIBHOTO MPHUPOIONOIb30BAHUS U
JKOJIOTMYeCKON 0€30TTaCHOCTH.

CreprKHEBBIMHU 3JIEMEHTaMHU Kypca (PU3NKH sSBISIOTCS (u3ndeckne Teopuu ((popMupoBaHne
NPEACTaBICHUN O CTPYKTYpE NMOCTPOSHHs (PU3NIECKON TEOpUH, PO (pyHIaMEHTaIbHBIX 3aKOHOB U
MIPUHLIMIIOB B COBPEMEHHBIX IMPEICTaBIEHUSIX O MPUPOJEe, IPAaHULIAX MPUMEHUMOCTH TEOPHM, s
OTIMCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH H MTPOLIECCOB).

bonbiioe BHUMaHue yzensercss peLIeHUI0 Pacd€THBIX M KaueCTBEHHBIX 3amad. IIpu sTtom
IUI pacu€THBIX 3a7a4 MPUOPUTETOM SIBJSIFOTCS 33/1a4M C SIBHO 3aJaHHON (PU3NUECKON MOIEIBIO,
MO3BOJISIIOINME NPUMEHSTh MU3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOrO pasjena Kypca,
TaK U UHTErpUpPYs 3HAHUS U3 Pa3HbIX Pa3fesioB.

JUns Ka4eCTBEHHBIX 3a7ad MPUOPUTETOM SIBJITIOTCS 3aJaHUSl HA OOBSICHEHUE MPOTEKAHUS
¢u3nUecKUX SBJIEHUI M TPOLECCOB B OKPYXKAOIIEH KU3HHU, Tpedyromue BbIOOpa (PU3NUECKOM
MOJENH ISl CUTYyalluU NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa.



1.2 Ilen u3y4eHust AUCHUIIMHbI

OCHOBHBIMH LIEJISIMU H3y4eHUsI PU3UKH B 001eM 00pa3oBaHUM SIBISTFOTCS:

— @opMmupoBaHHME HWHTEpeCa W CTPEeMJIEHHs OOy4arOIMXCs K HAy4YHOMY H3yYEHHIO
NPUPOIBI, PA3BUTHE UX HHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

— PasButme npexncraBieHMH O HAaydYHOM METOAE TO3HAHUS U (POPMHPOBAHHE
HCCIIEIOBATELCKOTO OTHOIIEHUS K OKPYIKAFOIIUM SIBJICHHSIM,;

—  ®opMHUpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJIbTaTa M3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (DHU3HKH,

—  ®opmupoBaHHE YMEHUI OOBSICHATD SIBJICHUS C UCTIOJIb30BAHUEM (PU3NUECKUX 3HAHUN U
HAYYHBIX TOKa3aTeNbCTB,

—  ®opMupoBaHHE MPENCTABIECHUH O PONM (PU3MKH U Pa3BUTHUS APYTHX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHH.

JocTwkeHne >Tux Lened oOecreynBaeTcsl peLIeHHEM CIEAYIOIIUX 3a/Jad B IpoIecce
U3y4YeHHsI Kypca PU3UKH:

— IIpuoGperenne cuctembl 3HaHUI 00 OOmMMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKJIIOYAsi MEXAHHUKY, MOJIEKYJSIPHYIO (QU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U
3JIEMEHTBI aCTPOPU3HKH;

— @opMupoBaHME YMEHHHA NPUMEHSITh TEOPETUYEeCKUE 3HAHWS U1  OOBSICHEHUS
¢usnyeckux SBJICHUH B MPUPONE U AN NMPUHATHS NMPAKTUYECKUX PEHICHUH B IOBCEIHEBHOH
JKU3HUY,

— OcBoeHne crnoco0OB pELIeHHs Pa3IUYHBIX 3a7ad C SIBHO 3aaHHOW (U3NYECKOH
MOJIENbIO, 3a/1a4, TOAPA3yMEBAIOIINX CAaMOCTOSTEIbHOE CO3laHue (PU3NYECKOH MOJenHy,
aJEKBAaTHOW YCJIOBHSM 3a/1a4H,

— Ilonnmanue ¢u3NYECKHX OCHOB W TPUHLUIOB ACHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, MX BJIUSHUS HA OKPYKAIOIIYIO CPENy;

— OBnazeHue METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA U TPOBEINCHUS (HU3NIECKUX
SKCIEPUMEHTOB, AaHajiu3a ¢ UHTepIpeTannd HHPOPMALUY, ONpEeNeNeHHss JOCTOBEPHOCTH
MOJIY4€HHOTO Pe3yJbTaTa,

— Cozpganue ycnoBUd sl pa3BUTHSL YMEHHUH MPOEKTHO-UCCIEIOBATEIBCKOMN, TBOPUECKON
TESATEIbHOCTH.

COJEP)KAHUE YYEBHOIW TUCIHUILINHBI « DU3UKA»

Pasznen 1. Hay4yHblil MeTOA MO3HAHUSA NPHPOABI.

Tema 1. ®usuka — pyHaamMeHTAIbHASI HAYKA O IpHpOAe.

Hayunblii MeTOn MO3HAHMUA 1 METOIbI UCCIENOBaHNSA (PU3MUECKHX SIBJICHUI.

DKCIIepHMEHT M TEeOpHUsl B Mpolecce Mo3HaHusA npupoabl. HabmroneHne u SKCEpUMEHT B
¢dusuke.

Criocobbl m3MepeHust (PU3MUYECKHX BENUYMH (aHAJIOrOBble W LM(POBBIE H3MEPUTEIbHbIE
pUOOPBI, KOMITBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[MorpemHocTy m3Mepernii PU3NIECKUX BeTHINH (aO0COIOTHASI K OTHOCHUTENIbHAS).

MopnenupoBanue (pU3MUECKUX SIBJICHUI W MPOLIECCOB (MaTepuaibHas TOYKA, aOCOJOTHO
TBEPIOE TENO, MIeabHAs KUAKOCTb, MIACANbHBIN ra3, TodeuHbld 3apsan). ['unotesa. @usndyeckuit
3aKOH, FPaHULIbI €T0 MPUMEHUMOCTH. Pu3nyecKas Teopus.

Pone m mecro ¢usmkum B (POPMHPOBAHMM COBPEMEHHOW HAay4yHOW KapTHUHBI MUpA,
B [IPAKTUYECKOHN AESATENbHOCTH JIIOEH.

Pasngen 2. Mexanuka.

Tema 1. Kunemartuka.

Mexanuueckoe nBkeHHe. OTHOCUTENBHOCTh MeEXaHM4Yeckoro asikeHus. Cucrema
OTCU€Ta.

[Ipsimast u oOpaTHast 3aa491 MEXaHHUKH.



Panuyc-BekTop MaTepuanbHONH TOUKH, €ro NpPOEKLUUH Ha OCH CHUCTEMbl KOOPAMHAT.
Tpaexropus.

[Tepemernenue, CKOpPOCTh (CpemHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOPEHHE
MaTepUaJbHOM TOUYKM, MX MPOEKLHMH HAa OCH cUCTeMbl koopauHar. ClokeHue INepeMelleHudl U
CJIO3KE€HHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpPSIMOJUHENHOE ABIKEHUE. 3aBUCUMOCTb KOOpPIWHAT,
CKOPOCTH, YCKOPEHHSI U IyTH MaTePUAIbHOM TOYKH OT BPEMEHH U UX TPaduKH.

CBobonHoe maneHue. Yckoperrne cBoOOAHOTO najaeHus. JBibkeHne Tena, OpOLIeHHOTO MO
yIJIOM K TOPHU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHON TOYKH OT
BPEMEHH U UX rpaduKu.

KpusonuneitHoe nemwxkeHue. J|BUskeHHE MaTepHANIbHON TOUKU MO OKPYKHOCTHU. YTJIOBas U
nuHeiHast ckopocth. Ilepmon w wactora oOpamenusi. LleHTpocTpemuTenbHoe (HOPMAIbHOE),
KacaTeJIbHOE (TAaHI€HIIHAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHAIbHON TOUKH.

TexHuveckue ycTpONHCTBa U TEXHOJOIMUYECKHE IPOLECCHI: CIIUAOMETP, ABUKEHHE CHAPSAOB,
LIETTHbIE, IeCTEPEHYATHIC U PEMEHHBIC TIEPEavuH, CKOPOCTHBIE JIU(THL

Jlemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS] KHHEMAaTHYECKIX XapaKTEPUCTUK IBUIKEHUS.

Crioco0bl riccIe10BaHUs IBUKEHUH.

Hnmroctpanus npenenbHOro nepexoaa 1 UsMepeHnue MrHOBEHHONH CKOPOCTH.

[IpeoOpazoBaHue ABIKEHUH C UCIIONB30BAHHEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pesk€HHOM MPOCTPAHCTBE.

Habmronenne  aBKeHUs  Tena,  OpOLIEHHOTO  MOX  yIJIOM K TOPU3OHTY
U TOPU30HTAJIBHO.

Hamnpasienue ckopocTu pu ABMKEHUH IO OKPY)KHOCTH.

[IpeobpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TIyTEH, TPACKTOPUM, CKOPOCTEH HBI)KEHUS OJAHOTO U TOTO K€ TeJa
B Pa3HBIX CHCTEMAX OTCUETA.

Jlabopamopnvie pabomut

Hsyyenue nBukeHus Tesa Mo OKPY>KHOCTH C MOCTOSIHHOM 1O MOJYJIIO CKOPOCTBIO.

Ipaxmuueckue pabomer.

Onucanue BUIOB ABM)KEHUs MATEPUATIbHON TOUKU.

Tema 2. /lunamuxka.

Ilepsbiii 3akoH HeroToHa. MHepumanbHeie cucteMbl oTcuéTa. [IpyHUIMI OTHOCHUTENBHOCTH
Ianmunes. HemnepunanbHble CUCTEMBI OTCYETA (OTIPENIEICHNE, TIPUMEDPHI).

Macca tena. Cuna. [lpuHuun cynepnosuuuu Cuil.

Bropoii 3axon HeroTOHA A MaTepruaIbHON TOYKU.

Tperuit 3akoH HproTOHA U1 MATEPHANIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSATOTEHUsI. DKBUBAJIEHTHOCTb IPaBUTALIMOHHON U MHEPTHOM MacChL

Cuna TsoxkecTH. 3aBUCUMOCTb YCKOpPEHHsT CBOOOJHOTO TAaNeHUsT OT BBICOTHI Hal
MOBEPXHOCTBIO IUIAHETBI W OT reorpaduveckoil mupoTsl. [[BmkeHHe HEOECHBIX TeJl M HX
cnyTHUKOB. 3akoHbl Kemnsepa. [lepBas kocmuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHXKyIIErocst ¢ yCKOpeHUEM.

Cuna Ttpenusa. Cyxoe tpenue. Cuna TPEHUST CKOJBXKEHUS W CHJIA TPEHUS TOKOS.
Koadpdunment tpenus. Cuna CONMpPOTHUBIICHUS TPU JIBIKEHHU TeNla B JKMIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOTO JIBUKEHUSI.

Hasnenue. [ unpocraruueckoe nasnenue. Cuna Apxumena.

Texaudeckue YCTpOfICTBa U  TEXHOJIOTHYECCKUE TMPOLECCChl. TOAIIMUIIHUKHA, AOBHUXCHUEC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu.

Habnronenne ABIKEHUS TEN B MHEPLMAIBHBIX U HEMHEPLHUAIbHBIX CUCTEMAX OTCUETA.
IIpuHIMD OTHOCUTEIBHOCTH.



Kauenue nABYyX UWIMHAPOB WM IapOB PA3HOH Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHTEJIbHO HEMHEPIIUAIbHON CHCTEMBI OTCUETA.

CpaBHEHUE paBHONEHCTBYIOIEH NMPHIIOKEHHBIX K TEIy CHJI C MPOU3BEICHHEM MacChl Teja
HA €ro YCKOPEHHE B MHEPLIHAIBbHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HHKAIOLIUX B PE3yJIbTaTe B3AUMOACHCTBHSI TEIL.

H3mepenue macc no B3auMOAEHCTBHIO.

HesecoMocCTs.

Bec Tena npu yckopeHHOM NOABEME U MTAICHU .

IenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CHJT TPEHUS MOKOSI, KAUYEHUS ¥ CKOJIbKESHHSI.

Jlabopamopnvie pabomut

HccnenoBaHue  3aBUCHMOCTH  CHJI  yIOPYTrOCTH,  BO3HHUKAKOIIMX B MPYXKHUHE
U Pe3UHOBOM 00pasie, OT ux nedOpMaInu.

Tema 3. CtaTtuka TBEpaoro reJa.

AbcomotHo TBEpHoe Teno. IlocTymaTenpHOE M BpallaTeNbHOE ABMKEHHE TBEPIOTO Tela.
MoMeHT cullbl OTHOCUTEJIbHO OcH BpaiueHus. Ilnedo cumbl. CrnokeHue CUJ, TPHIOXKEHHBIX K
TBEPIOMY Teny. LlenTp Tskectu Tena.

Ycnosus paBHOBECHs TBEPIOTO Tea.

YcroitunBoe, HeycTOHYHBOE, O€3pa3InIHOE PABHOBECHE.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECChl. KPOHILITEHH, CTPOUTENbHbIN
KpaH, pelérdaTbie KOHCTPYKLHH.

Jlemoncmpayuu.

YcnoBusi paBHOBECHSI.

Bunab! paBHOBeCHs!.

Jlabopamopnwie pabomut

Hccnenosanue ycioBHil paBHOBECHS TBEPIOIO TENA, UMEOILIEr0 OCh BPALLCHHUS.

Tema 4. 3ak0oHbBI cCOXpaHeHUSsI B MeXaHHKe.

Hmnynec MaTepuaspHON TOYKH, CHCTEMBI MaTe€pHalbHBIX TO4YeK. LIeHTp macc cucremsl
MaTepHaIbHbIX TOUEK. Teopema O IBUKEHHH LIEHTPa Macc.

HWmnynbec cuiel 1 UI3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHHs] UMITyJIbCa.

PeakTuBHOE NBHKEHHE.

MoMeHT wummynbca MaTepuandbHOM TOYKHU. lIpencraBneHne O COXpaHEHHMM MOMEHTa
HMITYJIbCA B LEHTPAJIBbHBIX MOJISX.

Pabora cunbl Ha MajJoM U Ha KOHEYHOM mepemerneHuu. I 'paduueckoe mpencraBieHue
paboThI CHJTBL.

MOIHOCTE CUJIBL

Kunerndeckast sHeprusi marepuaibHON TOuku. Teopema 00 HM3MEHEHHHM KHHETHUYECKON
SHEPruu MaTepUANbHON TOUKH.

Ilorenimanbeble U HenoTeHUMaNbHbIE cuibl. [loTeHumanbHas sHeprus. llotennuanbhHas
SHeprust ynpyro aeGopMupoBaHHOH NpyKUHBL IloTeHIManbHast HEPrusi Tejla B OJHOPOJHOM
rPaBUTALUOHHOM noJie. IlorenunanbHas SHEPrus Teaa
B TPaBHUTAIIOHHOM IIOJIé OJHOPOIHOTO Imapa (BHYTPHM W BHE Imapa). Bropas kocMmmuueckas
CKOpOCTh. TpeTbs KOCMHUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHLUNAIBHBIX CUJI C U3MEHEHHEM MEXaHUYeCKOH SHEPrHH CUCTEMBI TEJL.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTHH.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHeHne bepHymM And WACaNbHOW JKMAKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUs
MEXaHUYECKON SHEPTUH.

TexHuueckue yCTpONWCTBA U TEXHOJOTMYECKHE MPOLIECCHI. IBIKEHHE PAaKeT, BOJOMET,



KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOII, (PUIypHOE KaTaHHe Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHHs] UMITyJIbCa.

PeakxTuBHOE NBHKEHHE.

H3mMepeHne MOITHOCTH CHUJIBL

H3MeHeHue SHePTHH TeJa IPU COBEPLICHUH PabOTHI.

B3anmuble npeBpalleHns] KHHETUYECKOW U MOTEHIUAIBHON SHEPruil NpU JEHCTBUM HA TEJO
CHJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHepTUH MTPU CBOOOTHOM MaACHHH.

Jlabopamopnvie pabomut

Omnpenenenne pabOTHI CHITBI TPEHUS P IBM)KEHUH TeJIa MO HAKJIOHHON TUIOCKOCTH.

Paspen 3. MoJsiekyasipaas pu3HKa H TEPMOJAHHAMHKA.

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeoOpHH.

OCHOBHBIE TIOJNIOKEHUSI MOJIEKYJsIpHO-KHHEeTH4Yeckoil Teopun (MKT), ux ombITHOE
000OCHOBaHME. Huddysus. BpoyHoBckoe IBUKEHUE, Xapaktep TBVKCHHUST
U B3aUMOJENCTBUS 4YacCTHULl BellecTBa. Mopaenu CTpPOEHHUs ras3oB, JKUIAKOCTEH U TBEPABIX TeN U
o0bsiCHEHHEe CBOKCTB BeIIeCTBA HA OCHOBE ATHX Mozened. Macca u pa3mMepbl MOJIEKys (aTOMOB).
Konunuectso Bemectsa. [locrosiHHas Asoraapo.

Termnosoe paBHOBecue. Temmeparypa u crocoOel e€¢ m3mepenus. Illkama Temmepatyp
IHenbcus.

Mopenp uaeasbHOrO ra3a B MOJIEKYJISIPHO-KHHETUUECKONH TEOPUM: HaCTHLIbI ra3a ABMXKYTCS
XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

lasoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOconmoTHas Temmepartypa
(mkaa TeMIieparyp KenbBuHa). 3aKkoH JlanbToHa. Hzomnpoueccel
B UJCAJIBHOM Tra3e¢ C IOCTOSHHBIM KOJHYECTBOM BellecTBa. | paduyeckoe mpencTaBiIeHUe
U30TPOLIECCOB: U30TEPMa, H30X0pa, n3odapa.

CBs13b MeXIy JaBJeHUEM U CpeHel KMHETUYECKOM dHepruel nocTynaTesbHOrO TEIIOBOTO
IBW)KEHUST MOJIEKYJI UAEaJbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-KUHETHUECKOH TEOpUU
UI€ATbHOTO Ta3a).

Cesi3b  aOCOJIIOTHOW  TEMIEpaTypbl TEPMOIWHAMHUYECKOW CHUCTEMBI CO  CpemHei
KUHETHYEeCKOM SHepruei nocTynaTelbHOro TEIIOBOIO ABUXKEHHUS €€ YaCTHLL.

TexHudyeckne yCTpPOWCTBA U TEXHOJOTHMYECKHME TMPOIECCHl TepMOMeTp, Oapomerp,
MoJIyueHHe HAaHOMAaTepHaoB.

Jlemoncmpayuu.

Mopenu ABM)KEHUs HaCTHL] BELIECTBA.

Mopnenb OpOYHOBCKOTO ABHIKEHUS.

Buneoponik ¢ 3anmcero peasbHOro OPOyHOBCKOTO IBHYKEHHSL.

Huddysus sxkuakocreit.

Mopgens oneita IITepHa.

IIputskenne MOJeKyII.

Mopenu KpUCTAIMUECKUX PELIETOK.

Habmronenne u ricciaenoBanne M30MpOLECCOB.

Jlabopamopnvie pabomut

Hsmepenune yaenbHON TEMIOEMKOCTH.

JIlpoBepka ypaBHEHUsI COCTOSHUSL.

Tema 2. Tepmoannamuxka. TenjioBbie MAIIMHBI.

Tepmomunamuyeckas (T[I) cuctema. 3anaHue BHEIIHUX YCJIOBUH ISl TEPMOIUHAMUYIECKON
cucteMmbl. BHelltHue U BHyTpeHHUEe napaMmeTpnl. IlapameTprl TepMOAMHAMUYECKONW CHUCTEMBbI Kak
CpeIHue 3HAaUeHUsl BEJINYMH, ONHUCHIBAIOIINX €€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nHauano tepmoanHaMuku. CaMONpOW3BOJIbHAS peflakcalus TEPMOAMHAMUYECKOMN
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
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Mopenps uaeanbHOro rasa B TepMOAMHAMUKE — CHUCTEMa YpaBHEHMI: YypaBHEHUE
Menneneesa—KnanelipoHa 1 BbIpa’k€HHUE U1l BHYTPEHHEH SHEPruu. Y CJI0BUsI MPUMEHUMOCTH 3TON
MOJIENU: HM3Kasg KOHLEHTpALMsl 4YacTHUl], BBICOKHE TeMIlepaTrypbl. BrlpakeHue a5 BHyTpeHHeMH
SHEPruu OJTHOATOMHOTO UJ€aNbHOrO rasa.

KBasucraTuueckue U HeCTaTUUECKHUE MTPOLIECCHI.

DnemeHTapHas padoTa B TepMoauHaMuke. Beruncnerne padoTsl mo rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaua kak crnoco0 W3MEHEHHs] BHYTPEHHEH SHEPruM TEePMOIMHAMUYECKOH
cucteMbl Oe3 coBepiieHus padoTel. KOHBEKINS, TETIIONPOBOIHOCTD, U3JIYYECHHUE.

KonuyectBo TemnoTel. TemnoéMKOCTh Tena. YaenapHas M MOJISIPHAs TEMJIOEMKOCTH
BellleCcTBAa. YpaBHeHHe Mailepa. YnenpbHass TemjaoTa CropaHus TomuuBa. Pacuér konuudecTsa
TeIJIOTHI npu Temonepenaye. [lonsTue 00 anuabaTHOM TpoIEcCe.

IlepBelii  3akOH TepMOAMHAMHMKU. BHyTpeHHssi 3Heprusa. KoandecTBo  TemIoThI
u paboTa KaK Mepbl HI3MEHEHUS] BHYTPEHHEH YHEPTUN TEPMOJUHAMUYIECKOH CHCTEMBI.

BTopoii 3akOH TEPMOAWHAMHUKHM [Ji1 PABHOBECHBIX MPOLIECCOB. Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJWHAMHYECKOW CHUCTEMBI MPOXOIUT EIWHCTBEHHAas aanadara.
AOcoroTHas TeMIepaTypa.

BTopoil 3ak0OH TepMOAMHAMUKU [Isl HEPAaBHOBECHBIX IPOLIECCOB. HEBO3MOXKHO IMepeaaTh
TEIJIOTy OT 0OoJjiee XONOAHOrO Tena K Oosiee Harpetomy 0Oe3 komnencaumu (Knaysmyc).
HeobpatnMocTh IpHUPOAHBIX POLECCOB.

ITpunuune! aericteus Temnosbix MamuH. KT/

MaxkcumanpHoe 3HaueHue KII/I. Luxn Kapno.

DKOJIOTUYECKHE aCTIEKThl HCIOJb30BAHUSA TEIJIOBBIX ABUTATENei. TernaoBoe 3arps3HEHUE
OKPY>KaroLEeH Cpenbl.

TexHudeckue ycTpONWCTBa U TEXHOJIOTMUYECKHE IMPOLIECCHI: XOJIOAUIBHUK, KOHIULMOHED,
IOV3ENbHBIA W KapOWOpaTOpHbI JBUraTeny, mapoBas TypOWHA, TMOJNYYEHHE CBEPXHU3KUX
TEeMIIepaTyp, YTUIN3alUs «TeIUIOBBIX» OTXO/0B C UCIOJIb30BAHUEM TEIJIOBOTO HACOCA, YTUIN3ALUs
OMOOPTaHNYECKOTO TOTUTHBA UL BEIPAOOTKH «TETIJIOBOI» M 3JIEKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHeHue TemnepaTypsl pu aAnadaTHIeCKOM PacIluPEeHUH.

Bo3aymHoe orauso.

CpaBHeHue yaeNbHbIX TEIIOEMKOCTEH BELECTB.

CriocoObl I3MEHEHNST BHYTPEHHEH SHEPTUU.

Uccnenosanne aquadaTHOro mpouecca.

KomnbroTepHble MOA€NN TEIIOBBIX ABUTAaTENEN.

Tema 3. ArperaTHbie cocTosiHuA BemecTBa. da3oBbie nepexoabl.

[TapooOpasoBanne u KoHAeHcauws. FicmapeHune w KuleHue. Y7eNlbHAas TEIUioTa
napooOpa3oBaHMSL

HacpbiiienHble 1 HeHachIIeHHbIe apbl. KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTU U JJaBJICHUS
HACBIIIEHHOTO TMapa OT TEMIEePaTyphl, MX HE3aBHCHMOCTh OT O0BEMa HACBHIIEHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUsI OT JAaBJIE€HUS B )KUJKOCTH.

BraxxaocTs Bo3ayxa. AOCOIOTHASI U OTHOCUTEINbHASI BJIAYKHOCTb.

Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. AHH30TPOIUS CBOMCTB KPUCTAJUIIOB.
[TnaBneHue u KpucTaIM3aLMsL. Y IesbHAs TerioTa miasieHus. Cyomumanus.

Hedopmanuu TBEépHoro tena. Pactsokenne u cxarue. Cmsur. Monyne FOura. Ilpenen
ynpyrux aedopmannii.

TernoBoe paciiupeHre *KUAKOCTEH u TBEPIOBIX Tel, 0ObEMHOE U JIMHEWHOE pacIlupeHue.
AHrapMOHHU3M TEIUIOBbIX KOJNeOAaHUI YaCTHUIl BEIIECTBA KaK NMPUYMHA TEIIOBOTO PACLIMPEHHS TeJ
(Ha Ka4eCTBEHHOM YpPOBHE).

IIpeoOpazoBanue sHEPTUHN B (PA30BBIX MEPEXOIAX.

YpaBHEeHHE TEIJIOBOTO OasaHca.
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ITosepxuocTHOE HaTspKeHHe. Koo((UIMEeHT MOBEpPXHOCTHOrO HaTspKeHHs. KamwuispHbie
siBJieHUs1. JlaBaeHUe MOJ UCKPUBJIEHHON MOBEPXHOCTHIO KUAKOCTH. Popmyna Jlamnaca.

TexHuyeckne yCTpONHCTBA W TEXHOJIOTWYECKHE MPOLECCH: KUAKUE  KPUCTAIJIHL,
COBPEMEHHBIE MaTePUAJIBL.

Jlemoncmpayuu.

Tennosoe pacuupeHue.

CBolicTBa HACBILIEHHBIX 1apPOB.

Kunenue. Kunenue npu nOHM>KEHHOM JABJICHUH.

HsmepeHne cuibl IOBEPXHOCTHOTO HATSHKEHMUSI.

OnbITHI C MBUIBHBIMU TJIEHKAMU.

CmaunBaHue.

Kanunnsapusle siBaeHus.

Mopenu HEHbFOTOHOBCKOM KUJKOCTH.

CriocoObl M3MepeHUst BIAYKHOCTH.

Hccnenosanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

Buner neopmannii.

Habmronerne manbix nedopMariuii.

Jlabopamopnvie pabomut

Hzmepenne abCcoMOTHON BIAYKHOCTH BO3/yXa U OLIEHKA MACChI MAPOB B TIOMELICHHH. .

Pa3nen 4. DnekrpoanHamMuka.

Tema 1. DjexkTpu4eckoe moJe.

OnexTpuzalus Tel U e€ MpOosBIEHUs. DJIeKTpUuecKui 3apsa. JBa BHAa 3JIEKTPUUYECKUX
3apsAnoB. 1IpoBOAHMKY, NUANEKTPUKU U MOJIYIPOBOAHUKU. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsm.
3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsa.

Bzaumopneiicteue 3apsiaos. Toueunsie 3apsiapl. 3akoH Kynona.

Dnexktpuueckoe noje. Ero nelicTeue Ha 3JEKTPUIECKUE 3aPsIbl.

HanpsokénHocTs  snekTpuueckoro mnosist.  [IpoOsbiil  3apsin.  JIMHMM  HanpspDKEHHOCTH
3JeKTpUdecKoro nos. OIHOPOAHOE 3NEKTPUUECKOE MOoJIe.

IToTenumanbHOCTD 3JIEKTPOCTATUUECKOTO TOJISL. Pasznoctp MOTEHLHAJIOB
u HanpspkeHue. IloreHuumanbHas 3Heprust 3apsiga B asekTpocTarudeckoMm nogie. IloteHiuan
3JIeKTpocTaTuueckoro mnojs. CBs3b HaNpsDKEHHOCTH TMOJIA M PasHOCTH IMOTEHLMAJIOB IS
3IEKTPOCTATHUYECKOTO MOJIS (KaK OHOPOIHOTO, TAaK U HEOJAHOPOIHOTO).

IIpuHIUN Cynepno3uLuu 3JeKTPUUEeCKUX MOJIeH.

ITone Toueunoro 3apsma. [lome paBHOMepHO 3apsbkeHHOW cdeprl. Ilome paBHOMEpPHO
3apsOKEHHOTO IO 00BéMy 1mapa. [lonme paBHOMEPHO 3apsoKeHHOW OeCKOHEYHOW IIIOCKOCTH.
KapTtune! nuHMNA HANPSKEHHOCTH 3TUX MOJIEH U S3KBUIOTEHLIIUAIBHBIX IOBEPXHOCTEH.

IIpoBOHUKH B 3JIEKTPOCTATUYECKOM M0JI€. Y CIIOBHE PABHOBECHUS 3aPsiIOB.

JIMBIEeKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. JuanekTprudeckasi IpOHUIIAEMOCTD BELIECTBA.

Konnencarop. 21ekTpo€MKOCTb KOHACHCATOPA. DNEKTPOEMKOCTD INIOCKOIO KOHAEHCATOPa.

ITapannenbHoe  coenMHEHHE  KOHJEHCATOPOB. IlocnenoBaTenbHOe  cOeIMHEHUE
KOHJIEHCAaTOPOB.

DHeprus 3aps>KeHHOT0 KOHJEHCATopa.

JIBIKEHME 3apsKEHHON YaCTULBI B OHOPOAHOM 3JIEKTPUYECKOM MOJIE.

TexHudyeckue ycTpoOWCTBa M TEXHOJOTHYECKHE IPOLIECCHI. 3JIEKTPOCKOI, 3JIEKTPOMET,
ANEKTPOCTATHYECKAs] — 3allUTa, 3a3€MJICHHE 3JEKTPONpHOOpPOB, KOHIAEHCATOPBI, TI'EHEpPaTop
Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO U NPUHLINAMN JEHCTBHS SJIEKTPOMETPA.

DIeKTpUUecKoe MoJie 3apPsUKEHHBIX [IapUKOB.

DNeKTpUUecKoe MoJie ABYX 3aps’KEHHBIX IIaCTUH.

Mopensb anekTpocrarudeckoro reneparopa (Ban ne I'paada).
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IIpoBOOHUKY B SJIEKTPUYECKOM MOJIE.

DJEKTPOCTATUYECKAsT 3ALUTA.

YCTpONCTBO M ACHCTBUE KOHAEHCATOPA MOCTOSHHON U NEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOIIAAU IUIACTHH, PACCTOSIHUS
MeXy HUMH U JUBJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3JeKTPUUECKOro MOJIs 3apsHKEHHOTO KOHEHCaTopa.

3apsnka u pa3psiika KOHIeHcaTopa yepes3 pe3ucTop.

Tema 2. IloCcTOSTHHBIH 3JICKTPUYECKHI TOK.

Cuna toka. IlocTOsSHHBIN TOK.

VYcnoBusl  CyLIECTBOBaHHUS IOCTOSIHHOIO — 3JIGKTPUYECKOro ToKa. MCTOUHMKM — TOKa.
Hamnpsoxenne U u SJ1C €.

3akon Oma 11t y4acTKa LICTIH.

DNeKkTpuuecKkoe CONMPOTUBJIEHHE. 3aBUCUMOCTh COMPOTHUBJIEHUs OAHOPOJHOIO MPOBOIHUKA
OT €ro JUIMHBI U IJIOLIaIN MOTIEPEUHOr0 CeueHus. Y eNbHOe CONPOTUBIIEHNE BEIECTBA.

ITocnenoBaTtenbHOe, MNapajulebHOE, CMEIIAHHOE COEJUHEHUE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AyekTpuyeckux neneil. [Ipasuna Kupxroda.

Pabora snexTpudeckoro Toka. 3akoH Jlxoynsi—JIeHna.

MormHocTh 3JIEKTPUYECKOTO TOKa. Tennosas MOIIHOCTb, BbIzIETIsIEMAst
Ha pe3ucTope.

O/1C v BHyTpeHHEE CONPOTUBIICHNE UCTOYHMKA TOKA. 3akoH OMa Ut TIOJTHOM (3aMKHYTOI)
3JEKTPUYECKOH Lenu. MoIHOCTh NCTOUHHKA TOKAa. KopoTkoe 3aMbIkaHue.

KonneHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHuveckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: aMIIEpMETP, BOJBTMETP, PEOCTarT,
CUETUYHK 3JIEKTPUUECKON SHEPTUH.

Jlemoncmpayuu.

HsmepeHue cuibl TOKa U HANPSDKEHUS.

Hccnenosanne 3aBUCUMOCTH CHUJIBI TOKa OT HaNpsDKEHUs [JIsl  Pe3UCTOpa, JIaMIIbl
HaKaJUBaHUS U CBETOAMOA.

3aBUCUMOCTb COIPOTUBJIEHUS] LWIMHAPUYECKUX [POBOAHUKOB OT JJUHBI, IUIOIIAIU
MOTNEPEYHOro CeYeHUsl U MaTepuaa.

Hccnenosanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUSI TPU MOCTOSIHHOM Harlps>KEHUH.

IIpsamoe wusmepenne JJIC. KopoTkoe 3amMblkaHHE TajlbBAHUYECKOTO  3JIEMEHTa
U OLIEHKA BHYTPEHHET 0 CONPOTUBIIEHUS.

Criocobbl coennHeHHst UICTOYHUKOB ToKa, DJIC Garapeii.

Hccnenosanne pa3HOCTH MOTEHLMAJIOB MEXy MOJIIOCAMU UCTOYHHKA TOKA OT CHUJIbI TOKA B
Leny.

Jlabopamopnwie pabomut

Hccnenosanne CMEIIaHHOTO COEANHEHUs] PE3UCTOPOB.

HsmepeHue yaenbHOro CONpOTUBIIEHUS IPOBOIHUKOB.

Hsmepenne 3/IC 1 BHYTpeHHEro CONPOTUBJIEHHUS] HCTOYHHUKA TOKA.

Tema 3. Toxku B pa3IH4YHBIX Cpeaax.

OnexkTpuyeckass MPOBOAUMOCTb PAa3IMYHBIX BELIECTB. JIEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ META/NIOB.  3aBUCHUMOCTb  COINpPOTHUBJIEHMs ~ METAJIOB  OT  TeMIepaTyphl.
CBepXxnpoBOAUMOCTbD.

DnexkTpuueckuil Tok B BakyyMe. CBONCTBa 3JIEKTPOHHBIX ITyYKOB.

IMonynposogaukn. CoOCTBeHHass Y TPUMECHAs MPOBOAUMOCTb  IOJYNPOBOAHHUKOB.
CroiictBa p—n-niepexoaa. IlonynpoBonHuKOBBIE TPHOOPHL

ONeKTpUYeCKUil TOK B D3JIEKTPOJIUTAX. DJIEKTPOJUTHYECKAas AUCCOLMALUS. ODJIEKTPOJIU3.
3axoHbl Dapajes s 3JEeKTPOoJIN3a.

DnexkTpuueckuil Tk B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN paspsan. Paznuunble
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THUIIBI CAMOCTOSITENILHOTO pazpsana. Momnus. [1nazma.

TexHudyeckne ycTpoiicTBa M MpPakTHYECKOE NPUMEHEHHE. Tra3opas3psaHble JIaMIlbl,
3JIEKTPOHHO-JIyueBasi TPyOKa, IOJIYyNPOBOAHUKOBbIE NPUOOPHI: AMOA, TPAH3UCTOP, (OTOAMON,
CBETOIMO/, TAIbBAHNKA, pAQUHUPOBAHUE MEH, BBITUIABKA AJFOMUHUS, JIEKTPOHHAST MUKPOCKOTIHSL

Jlemoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTD 3JIEKTPOJIUTOB.

3akoHbl a5ekTposnza Papanes.

HckpoBoil pa3psn U IPOBOJAUMOCTb BO3yXa.

CpaBHeHue IpOBOAUMOCTH METAJJIOB U MOJYTIPOBOIHHUKOB.

OAHOCTOPOHHSSA MPOBOJAUMOCTD JUOJA.

Tema 4. MarauTtHoe nmoJie.

B3anmopeiicTBue MOCTOSHHBIX MarHUTOB U TPOBOJHUKOB C TOKOM. MarsHutHoe moje.
Bexrop marauTtHONW MHAyKuuW. lIpyHUMD Cyneprno3uuMM MAarHUTHBIX nosied. JIMHUM MarHuTHON
UHAYKLHU.

MarauTHoe  TOJie  TPOBOAHMKA C  TOKOM  (IPSIMOTO  TPOBOAHMKA,  KATYLIKH
U KpyroBoro Butka). OnbIT Dpcrena.

Cuna Amrmepa, e€ HampaBJeHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBjeHHE W MOAyJb. JIBH)KEHHE 3apsDKCHHOW YaCTULIbI
B OJTHOPOJAHOM MarHuTHOM nojie. Pabora cubl JlopeHia.

MarnutHoe noJie B Bemectse. PeppoMarHeTUky, napa- U AMaMarHeTHKH.

TexHudyeckue yCTpPONHCTBA M TEXHOJOTMUECKHE MPOLECChl. IPUMEHEHHE IOCTOSIHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JJeKTpomBurarenb Sxobu, yckopurenu
3JIEMEHTAPHBIX YaCTHLI.

Jlemoncmpayuu.

Kaptnra nuHUN WHAYKOMM MAarHUTHOTO IIOJIST IOJIOCOBOTO M MOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHuTOB.

KaptuHa nuHMII MarHMTHOM MHIYKIUM TOJAA JUIMHHOTO TPSMOrOo  INPOBOJHHUKA
U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JerictBue cuibl JIopeHIa HA MOHBI 3JIEKTPOJIUTA.

Habnronenne ABMKEHUs My4YKa 3JEKTPOHOB B MATHUTHOM I1OJIE.

[TpuHIMI KEHCTBUS 3JIEKTPOUSMEPUTEIBHOTO MPUOOPA MArHUTOSJIEKTPUIECKON CHCTEMBL.

Jlabopamopnvie pabomut

HccnenoBanrne MarHUTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB.

Tema 5. DjieKTPOMATHUTHAS HHIYKIIUSL.

SBnenune snexTpoMarHuTHONH uHAyKUuH. IloTok Bekropa MarHuTHONW uHAykuuu. I/C
MHAYKLUHW. 3aKOH 3JieKTpoMarHutTHol unnykuuu Papanes. Buxpesoe snextpuueckoe nose. Toku
Dyko.

O/J1C uHaYKUMM B IPOBOJHUKE, ABIKYLIEMCS B OJHOPOJHOM MarHUTHOM MOJI€.

IIpasuno Jlenua.

HUnnyxtuBHOoCTh. KaTylika HMHAYKTUBHOCTM B ILeNM IIOCTOSIHHOIO TOKa. SlBleHue
camouHaykuu. IJIC caMOMHIYKIUH.

DHeprusi MarHUTHOTO TOJIsI KATYIIKHU C TOKOM.

DJNEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpONCTBA U TEXHOJOTHYECKHE MPOLECCHl. MHAYKLIMOHHAS M€4b, COJIEHOUN,
3allUTa OT AJIEKTPU3ALUU TeJ MIPU ABUKEHUN B MArHUTHOM TOJie 3eMJIH.

Jlemoncmpayuu.

Habnronenne sSBICHUS 3JIEKTPOMArHUTHOW WHITYKLIHH.
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Hccnenosanue 3asucumoct DJIC MHAYKLIMU OT CKOPOCTH U3MEHEHUsI MArHUTHOT'O TIOTOKA.

IIpasuno Jlenua.

[Tanenne MaruuTa B aIFOMHHHEBOM (MeIHOM) TpyOe.

SIBneHne caMOMHAYKLNU.

Uccnenosanue 3asucumocty DJIC caMOMHIAYKIIMU OT CKOPOCTH M3MEHEHMsI CUJIbl TOKa B
Lenu.

Paznen S. KosieGaHusi M BOJIHBI.

Tema 1. Mexanuyeckue KoJieGaHusl.

KonebarenpHast cuctema. CBoOoHBIE KOJIEOAHMS.

l'apmonnveckne  konebanmsa. ~ KuHemartuueckoe M AMHAMHYECKOE  OINMCAHHE.
DHepreTHYecKOe OMUCAHNE (3aKOH COXPAHEHUS MEXaHWYEeCKOH 3Heprur). BeiBoa AMHAMHYECKOTo
OTHCaHUs rapMOHUUYECKUX KoJIe0aHni u3 ux SHEPreTU4ecKoro
U KHHEMaTHU4eCKOIO OMMCAaHUSL.

Ammuntyna u (asza konebanuii. CBsA3b aMIUIUTYABI KOJEOAHUI HMCXOOHON BEJWYMHBI C
aMIUTUTYAaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

ITepron u vactora konebanmii. [lepron ManbIx cBOOOAHBIX KOJEOAHHMA MaTEMAaTHYECKOTO
masiTHUKA. [lepron cBoboaHbIX KoMeOaHUI MPYKMHHOTO MasiTHHKA.

[TonsiTue o 3atyxaromux kosnebanusx. BoiHykneHHble konebanms. PesoHanc. PesoHaHcHas
KpuBast. BrusiHue 3aTyXxaHusl Ha BUJ pE30HAHCHON KPUBOH. ABTOKOJIEOAHMS.

TexHuyeckue yCTpPONWCTBA U TEXHOJOTMUYECKHE IIPOLECChl. METPOHOM, 4Yachl, Kadely,
MY3BIKaJIbHbIE HHCTPYMEHTBI, cericMorpad.

Jlemoncmpayuu.

3amuck KonebaTeNbHOTO IBUKECHUS.

Habmrogenne  HE3aBUCMMOCTH — TEepUOJa  MajbIX  KoneOaHMH  Trpy3a Ha  HHTH
OT aMILIUTY AL

UccnenoBanne 3aTyXaromux KoJeOaHUi 1 3aBUCUMOCTH MEPHOAa CBOOOIHBIX KOJeOaHH OT
COTPOTHUBJICHUS.

UccnenoBanne konebaHUil rpy3a Ha MAaCCHBHOW NpPYKHHE C LETbIO (POPMHPOBAHHS
NpeAcTaBIeHUH 00 HIeaTbHOW MOJEH PYKHHHOTO MasTHHKA.

3aKOH COXpaHEeHUsI YHEPTHU NPH KOJEOaHHSIX rpy3a Ha MPY>KHUHE.

UccnenoBanune BbIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pesoHanca.

Jlabopamopnvie pabomut

UzydeHune 3aKOHOB ABIDKEHHS TeJa B X0/Ie KoJieOaHUI Ha yIIPyroM TozBece.

Hsyyenue nBUKEHUS HUTSHOTO MasiTHUKA.

Tema 2. DjieKTpOMArHUTHbBIE KoJIe0aHus.

Konebarenpubiii kOHTYp. CBOOONHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HOCATIBHOM
konebarenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIumuTynbl 3apsiia KOHZIEHCATOpa C
aAMIUTUTYAON CHIIBI TOKA B KOJIEOATEILHOM KOHTYpE.

3aKOH COXpaHEeHUsI YHEPTHH B HACATBHOM KOJIEOATEIbHOM KOHTYpE.

3aryxaromme  3NeKTPOMArHUTHbIE  KoJieOaHusl.  BBIHYXXIEHHBIE  3JIEKTPOMArHUTHBIE
KOJIe0aHuUsI.

IlepemenHblli TOK. MOINIHOCTb NEPEMEHHOTO TOKa. AMIUIMTYAHOE M JIeHCTBYHOIEe
3HAYEHHE CHJIbI TOKA M HANpPSDKEHUS MPH pa3inyHON (GopMe 3aBUCHMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHU.

CunycounanbHblll nepeMeHHbI TOK. Pe3ucTop, KOHIeHcaTop U KaTyllka UHAYKTUBHOCTHU B
LIeNU CUHYCOUJAIbHOIO NEPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsoKeHU.

UneaneHbiii Tpanchopmarop. IlpomssoncTso, mepenada u motpebieHHE 3IEKTPHUECKOM
SHEpPrUu.

DKOJIOTUYECKUE PUCKU IPU MPOU3BOJACTBE 3JIEKTpO3Hepruu. KynbTypa HCnosb30BaHUs
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3JIEKTPO’HEPTUU B [IOBCETHEBHOM JKU3HU.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHl AJIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JIMHUU 3JIeKTporepenay.

Jlemoncmpayuu.

CBoOOAHBIE HIEKTPOMArHUTHBIE KOJICOaHMSL.

3aBHCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOaHHH OT HHAYKTUBHOCTH U €MKOCTH KOHTYpa.

OcumutorpaMmsl 3J€KTPOMArHUTHBIX KOJIEOaHHH.

I'erepaTop HE3aTYXAIOLINX 3JEKTPOMArHUTHBIX KOJeOaHHH.

Mopenp 31eKTPOMarHuTHOIO FreHepaTopa.

BeIHYX/I€HHBIE CHHYCOUAATBHBIE KOJIEOaHMS.

Pesuctop, kaTyiika MHIYKTUBHOCTU U KOHAEHCATOP B LIENH MEPEMEHHOTO TOKA.

Pesonanc mpu mnocnenoBaTeIbHOM COEIUHEHUHM PE3UCTOpPa, KATYyIIKH HHAYKTUBHOCTH U
KOHJIeHCaTopa.

YCTpoHCTBO M MPUHIKI AEHCTBHS TpaHChOpMaTOpa.

Mopenp TMHUU 3JIEKTpOTIepeaayu.

Jlabopamopnvie pabomut

Nzyuenue TpancdopmaTopa.

Tema 3. MexaHn4ecKkHe H 3J1€KTPOMATHUTHBIC BOJIHBI.

MexaHuueckre BOJHBL, YCIOBUs UX pacnpocTpaHeHus. Ilonepeunbie 1 IpoAOIbHbIE BOJIHBL
Ilepuon, ckopocTh pacpOCTpaHEHUs U AJrHA BOJHBI. CBONCTBA MEXaHUYECKUX BOJIH: OTPa’KEHUE,
npeJoMIIeHHe, HHTephepeHIUs U TUPAKIIHSL.

3Byk. CxopocTs 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

IITymoBoe 3arpsi3HeHHE OKpPY>KaroLel cpebl.

DNIeKTPOMAarHUTHbIE BOJIHBL. YCJOBUSI W3JIy4€HHUs 3JIEKTPOMArHUTHBIX BOJH. B3aumuas
OpUEHTALNs] BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTpPakeHHWE, IMpeJIOMIIEHUE,  MOJsIpU3alusl,
uHTEepPepeHIHs U AUPAKIIHSL.

IMlxana saexTpoMarHUTHbIX BOJH. IIpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMOBEI paANOCBSI3K U TeaeBUAeHUs. Paguonokanus.

DNIeKTPOMAarHUTHOE 3arpsisHEHNE OKPY Katolel Cpebl.

TexHudyeckue ycCTpOWCTBA U MPAKTUYECKOE INMPHUMEHEHUE. MYy3blKaJbHble HWHCTPYMEHTBI,
pamap, paiMONPUEMHIK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus, yibTpa3sBykoBask TUArHOCTHKA
B TEXHHUKE U MEULIIHE.

Jlemoncmpayuu.

Ob6paszoBaHne U pacIPOCTPAHEHHE NIOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmomeecs Teno Kak ICTOYHUK 3BYKA.

3aBHCUMOCTD JTMHBI BOJHBI OT YaCTOTHI KOJIEOaHHA.

Habnronenne oTpaskeHHst ¥ PEJIOMIICHHSI MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHnm U 1uppakiuni MEXaHMUECKUX BOJIH.

AKyCTHUECKHUH PE30HaHC.

CaoiicTBa yabpTpa3Byka U €ro NpuMeHeHHe.

Habmronenne CBsS3M TPOMKOCTH 3ByKa W BBICOTBI TOHa C aMIUIUTYAOH W YacTOTOH
KoJIeOaHuH.

HccnenosaHue  CBOWCTB  JJEKTPOMArHUTHBIX — BOJIH.  OTPaXEHHUE,  MPEJOMIICHHE,
noJisipusanus, nudpakuns, nHTepdepeHLs.

OObHnapyskeHue HHPPAKPACHOTO U YIbTPAPHOIETOBOTO U3TYICHHUIA.

Tema 4. OnTuka.

[IpssMonuHeliHOe pacnpOoCTpaHEHUEe CBeTa B OJHOPOAHON cpene. Jlyu cBera. TodeuHblil
HCTOYHHUK CBETA.

OtpaxxeHne  cBera.  3akOHbI  OTpakeHHss  cBera. llocTpoeHune — m300pakeHUi
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B TuIOCKOM 3epkaiie. Cepuueckue 3epkaia.

IIpenomnenne cBera. 3akOHBl mpenoMiieHHs cBeTa.  AOCONIOTHBIH — MOKa3aTesb
npenomiieHus. OTHOCUTENbHBIM MokazaTenb mpenomsieHus. I[loCTOSIHCTBO YacTOThI cBeTa U
COOTHOLIEHHUE AJINH BOJIH MPHU Iepexoie MOHOXPOMAaTUYECKOTO CBETa Yepe3 MpaHully paszena ABYX
ONTUYECKUX CPeNl.

Xon nyueit B mpusme. [lucniepcus ceera. CioskHeli coctas Oenoro csera. Liser.

IlonHoe BHYTpeHHee oTpakeHue. IIpeaenbHplil yro NoJIHOrO BHYTPEHHErO OTPaXKEHUs!.

Cobupatommue u  pacceuBaromine JUH3BL. TOHKas JmH3a. DOKyCHOE pPAaCCTOsSHUE
U ONTHYECKAasl CHJia TOHKOH JIMH3bL 3aBUCHMOCTb (POKYCHOTO PAaCCTOSIHUSI TOHKOH chepudeckoi
JIMH3bI OT €€ FeOMETPUH U OTHOCUTEJILHOTO NTOKA3aTeNsl PEIOMIIEHHUSL.

dopmyna TOHKOU JINH3BL Y BEIUYeHHE, 1aBAeMOE JINH30MU.

Xoa nyda, MPOLIEALIEro JUH3Y MOJ NPOU3BOJbHBIM YIJIOM K €€ IIaBHON ONTHYECKOH OCH.
ITocTpoenue n300pakeHni TOYKHU u oTpe3ka npsiMOi B cobuparommx
U PacCeuBAaIOLUX JIUH3aX U UX CUCTEMAaX.

Onruueckue nmpudopel. Pasperaromast cnocodHocTh. [1a3 kak onTHyecKast CuCTeMa.

IIpenensl NPUMEHNMOCTH F€OMETPUUECKON ONTHUKU.

BonnoBass ontuka. HWHrepdepenuuss cera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HaOJIIOIEHNs] MAKCUMYMOB U MUHHMYMOB B WHTeP(PEPEHIIMOHHON KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsI KllacCHYeCKUX UHTEPHEPEHIIMOHHBIX CXEM.

Huppakust  ceera. JIudpakuumoHHas pemérka. YciaoBue HaONMIONEHHsS]  TJIABHBIX
MaKCUMYMOB IPH NMaJACHUH MOHOXPOMATHYECKOTO CBETAa Ha TU(PPAKIIIOHHYIO PEIIETKY.

Ilonapusaums ceera.

TexHudyeckne yCTpONHCTBA M TEXHOJOTMYECKHE TMPOLIECChl: OYKH, JIyna, MEepHCKOT,
¢doToanmapar, MUKPOCKOTI, MPOSKIIMOHHBII anmapaT, MPOCBETICHNE ONTHKH, BOJOKOHHAS OINTHKA,
nupakIMOHHAS PEIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHMsI CBETA.

HccnenosaHue mpeaoMiieHus CBETa.

Habmronenne nosHOro BHYTPEHHEro OTpaskeHusl. MoJienb CBETOBOIA.

Hccnenosanne Xoga CBETOBBIX IIYUYKOB  4epe3  IJIOCKOMAPANJIENbHYIO  IUIACTUHY
U TIPU3MY.

UccnenoBanne CBOWCTB N300pasKeHUI B JIMH3AX.

Mogaenu MUKpPOCKOIIa, TEJIECKOMA.

Habmonenue nntepdepeHiuu ceera.

Habnronerne 11BETOB TOHKHX IUIEHOK.

Habmonenue nudpakunm ceera.

Uzydenune nudppakinOHHON PEIIETKH.

Habmonenue qudpakimOHHOTO CIEKTpa.

Habmonenue aucnepcuu ceeTa.

Habmronerne nonsipuzanyu cBera.

IIpuMeHeHne NOasIPONIOB AJi N3YUEHUs] MEXaHUUYECKUX HAIPSKEHUH.

Jlabopamopnvie pabomut

Hsmepenue nokasaress NPeIOMIIEHHs CTEKIIA.

Pa3znen 6. OcHOBBI cienHAJILHOM TEOPHH OTHOCHTEJIbHOCTH.

Tema 1. Teopusi 0OTHOCUTEJLHOCTH

I'pannubl NPpUMEHHMOCTH KJIacCUYECKOW MexaHukd. llocrynaTel cnenuanpHONH TeOpUH
OTHOCUTEJIbHOCTH.

IIpocTpancTBeHHO-BpeMeHHOH  mHTepBan.  I[IpeoOpasoanmst  Jlopenua.  Ycnosue
MPUYHUHHOCTHU. OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH. 3amenseHue BpEMEHU
U COKpalleHHe JJIMHbI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM HaCTHULIBL.
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CBs13b Macchl ¢ 3HEprueil U UMIYJIbCOM PENATUBUCTCKON YaCTULbL. DHEPrus MOKOSL.
TexHuueckue yCTpPONWCTBA M TEXHOJOTHYECKHE IIPOLIECCHI. CIYTHUKOBBIE NPUEMHHKH,
YCKOPUTENH 3aPSIKEHHBIX YaCTHLL.

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. KopnyckyasipHO-BOJIHOBO# Tyaau3Mm.

PaBHOBecHOE TemoBOe wu3MydeHUe (HM3aydeHue abCOIOTHO UYEPHOro Tena). 3aKOH
cmewenuss Buna. I'mnoresa [1nanka o kBaHTax.

@DoTOHBL. DHEprusi U UMNyJIbC POTOHA.

®oroaddext. Onbitel A.I'. Ctonerosa. 3akons! poTodddexra. YpapHeHHe DHUHIITEHHA IS
dotorddekra. «KpacHas rpanunay portosddexra.

JaBneHne cBera (B YaCTHOCTH, [aBJEHHE CBeTa Ha aOCOJIOTHO NOTJIOLIAFOIIYIO
1 abCOIOTHO OTpakaroInyto moBepxHOCcTh). OmbiThl [1.H. Jlebenena.

Bonnosele  cBoiictBa uactuun. Bommel  ne bpoiinsa. JlnuHa  BosmHBI  1e bpoiins
U pa3Mepbl OOJaCTH JIOKAJTU3AMK JBUXKYINEHCS YacTHIbl. KOpIyCKyJIsSpHO-BOJHOBOW IyaJIU3M.
Judpaxiys 3JeKTPOHOB Ha KPUCTAJUIAX.

Crnennduka n3mepennii B Mukpomupe. CooTHOLIeHUs1 HeonpenenéHHocTei I efizenbepra.

TexHHuecKkne yCTPOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CHEKTPOMETP, (POTOSJIEMEHT,
(oTomaTUMK, TYHHENbHBIH MUKPOCKOIIL, COJTHEYHAst OaTapesi, CBETOAHO.

Jlemoncmpayuu.

DoTorddexT Ha yCTAaHOBKE ¢ IUHKOBOH MJIACTHHOH.

Hccnenosanue 3akOHOB BHEIIHETO (oTodddexTa.

HccnenoBanne 3aBUCHMOCTH COTTPOTHBIIEHHSI TTOJIyITPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Conneunas Oarapes.

Tema 2. ®usuka aToma.

OmnbITHI IO UCCIIEAOBAHUIO CTPOeHUs atoma. [1manerapHas moaens atoma Pesepdopna.

ITocrynatet bopa. MHsnydenne wu mnornomeHne (OTOHOB TIPU IEPEXO[e aToma
C OIHOTO YPOBHsI 3HEPTUU Ha IPYyroiu.

Bunb! ciexktpoB. CriekTp ypoBHel 3Hepruu aroMa BOJOPOa.

CrioHTaHHOE U BBIHYKIEHHOE H3ydeHue ceera. Jlazep.

TexHudyeckue ycTpoiicTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPaJbHBIM  aHalu3
(criekTpocKoM), J1a3ep, KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu.

Mopnens onbita Pesepdopna.

Habnronenne nuHeHYaThIX CIIEKTPOB.

YCTpPOUCTBO U NEUCTBUE CUETUYNKA HOHU3UPYIOIIUX YaCTHULL.

Onpenenenue AJIMHBI BOJHBI Ja3€PHOTO U3IYUYESHMUSI.

Jlabopamopnvie pabomut

Habmonenue TuHEHUATOrO CrIeKTpa.

lIpakmuueckue pabomut

KBanTsI cBETA.

Tema 3. ®U3UKAa ATOMHOI0 SIAPA M 3JIEMEHTAPHBIX YACTHII.

Hyxnonnas monmens sinpa [efisenOepra—MBanenko. 3apsig simpa. MaccoBoe 4HCIO siapa.
HsoTonsrl.

PannoaktuBHOCTE. Anb(a-pacnan. DNeKTPOHHBIH W MO3UTPOHHBIA Oerta-pacman. ['amma-
U3JIy4EHHE.

3aKkOH pajMoOaKkTUBHOrO pacmnana. PanuoaxtuBHbple wu3oTonel B npupone. CsoiicTBa
MOHU3HPYIOLIErO U3JIydYeHHs. BinsHue paguoakTUBHOCTH HA JKUBbIE OpPraHU3Mbl. ECTECTBEHHBIN
¢doH mnyuenus. Jlozumerpusi.
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DHeprus CBsI3U HyKJIOHOB B siape. SAnepHbie cuibl. JleexT Maccel sapa.

SAnepubie peakuuu. Jlenenue u cunres simep. Anepusie peakTopsl. [IpobieMsl yripaBiisieMoro
TEPMOSIIEPHOTO CHHTE3a. DKOJIOTMYECKUE aCTIeKThl Pa3BUTHUS sIIEPHOMN SHEPTeTHKH.

Metoap! perucTpauyu U HCCAEAOBAHUS SIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTAIbHBIE B3auMOAECHCTBUA. bapuoHbl, Me30HbI U nentoHbl. IlpencrasneHue o
CrannaptHoit Mmonenu. KBapk-riit0oHHast MOJENb aJpOHOB.

®dusuka 3a npeaenamu CtanaapTHoi Mofenu. TémHas MaTepus U TEMHasl SHEPTUs.

EnuncTBO prsndeckoii kapTHHBI MUPA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHL: AO3UMETpP, kamepa BunbcoHa,
SEPHBIN peakrop, TEPMOSICPHBIH peakTop, aTOMHast 6omba,
MarHUTHO-PE30HAHCHAs TOMOTpadust.

Pa3aen 8. DiieMeHTBI ACTPOHOMHH H ACTPOPHU3IUKH.

Tema 1. JTtanbl pasputust actpoHomur. CostHeuHast cucrema. I'anakruka. Beetennas.

Otanbl pa3BuTHs actTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMMUHM.
[IprMeHUMOCTD 3aKOHOB (PU3UKH [UTIsE OOBSICHEHUS IPUPOABI KOCMHUECKUX OOBEKTOB.

Meronbl  acTpoHOMHUeCKMX HccienoBaHuil. CoBpeMeHHbIE ONTHYECKHE TeJEeCKOIbI,
PamuoTENIEeCKOBI, BHEATMOC(hEpHAs aCTPOHOMHSI.

Bun 3Bé3nHOTO Heba. Co3Be3nus, sipkue 3BE3/bL, TUIAHETHI, UX BUANMOE IBH)KCHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTD. McTtounuk saeprun CosHIa 1 3BE37.

3BE3/1bl, UX OCHOBHBIE XapakTepUCTUKHU. /lnarpamma «CreKTpabHbINH KJ1acC — CBETUMOCTDY.
3BE31bI [VIABHOHM MOCIENOBATENbHOCTU. 3aBUCUMOCTb «MacCa — CBETUMOCTb» JJIsl 3BE3] TJIAaBHOU
nocinefoBatenbHOCTH.  BHyTpeHHee crpoeHue 3B€3a. CoBpeMeHHblE TPEACTABIEHUS O
MPOUCXOKACHUH U 3BoJitonnH COJTHLA U 3BE3]]. DTaIbl JKU3HU 3BE3]T.

Muneunsriit [lyte — nama I'anaktuka. [lonoxkenne u asmxenne Connua B [Nanaktuke. Tums
ranakTuk. PaguoranakTuky u kBazapel. YEpHbIE ABIPHI B siipax rajakTHK.

Bcenennas. Pacmmpenmne Bceenennoi. 3akon XabO0Oma. Pasberamme ramaktuk. Teopus
bonbworo B3peiBa. PeNTUKTOBOE H3ITyU€EHHE.

MacmrabHast cTpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie nmpoGiemMbl aCTPOHOMHUU.

Habnwoenus.

Habmronenns 38€3qHOr0 Heba HEBOOPYKEHHBIM IJIA30M C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUH TSI OTIPENIEIICHUs MTOJIOJKEHHsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3us CeBepHOro nojylapus U sipkue 3BE3/blL.

Habmronenus B Teneckon JIyHbl, miiaHeT, TYMAaHHOCTEH M 3BE3AHBIX CKOTUICHUH.

INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ®U3NKU

JIn4HOCTHBIE Pe3yJIbTATHI
JInyaOCTHRBIE peE3yabTaThl OCBOCHUA reorpa(blxm AOJDKHBI  OTpaKaTb TOTOBHOCTb U
crocoOHOCTh  00yYaroImuUXCss PYKOBOACTBOBATbCS C(POPMHPOBAHHONW BHYTPEHHEH MO3UIHMEH
JUYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpHEHTALMH, TMO3UTUBHBIX BHYTPEHHHX YOEXKIEHUH,
COOTBETCTBYHOIIUX TPAAULHNOHHBIM LEHHOCTAM pOCCHfICKOFO O6H_[eCTBa, paCcinpe€HUE KU3HCHHOTO
OIbITa U OMNbITa ACATCIBHOCTU B MPOUCCCEe pCain3aliliii OCHOBHbBIX HaHpaBJ'IeHI/Iﬁ BOCTIUTATEJILHON
JA€ATCIIbBHOCTHU, B TOM HYHUCJIE B YaCTH!
1) rpaxgaHCKOTO BOCIIUTAHMSA:
—  CcOpMHUPOBAHHOCTh TPAKIAHCKOM TO3WOMU  OOydYAIOMErocs Kak AaKTUBHOTO U
OTBETCTBEHHOIO WIEHA POCCUICKOro 0OIIeCTBa,;
- OCO3HAHHUE CBOUX KOHCTUTYHHMOHHBIX TIIpaB U O6ﬂ3aHHOCTeﬁ, YBAXKCHUE 3aKOHa U
MIPaBONOPsIIKA,
- NPUHATHUE TPAAULUOHHBIX HAUHWOHAJIBHBIX, O6LL[e‘leJIOBe‘{eCKHX F'YMaHUCTHYCCKUX U
ACMOKPATHICCKHUX I_IeHHOCTefI;
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TOTOBHOCTh IPOTHBOCTOATh HACOJIOTHH SKCTPEMHU3Ma, HALMOHANIM3Ma, KceHodobuw,
JUCKPUMMHALIMY IO COLMAJIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM,
TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HMHTEPECcax TIPakJaHCKOro OOIIecTBa,
y4aCTBOBATb B CAMOYIPABJICHUH B IIKOJIE U AETCKO-IOHOUIECKUX OPraHU3aLUsX,

YMEHHE B3aUMOJAEHUCTBOBATb C COLMAJBHBIMH MHCTUTYTAMH B COOTBETCTBUH C HX
($YHKUMAMU 1 HA3HAYCHUEM,

TFOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH,

2) maTpUOTHYECKOTO BOCITUTAHUS:

c(hOpPMHPOBAHHOCTb POCCUHCKON Tpa*kNaHCKON MACHTUYHOCTH, MATPHOTH3MA, YBAKEHUS K
CBOEMY HApOAy, 4YyBCTBA OTBETCTBEHHOCTU nepen PonuHOMN, ropnocTu 3a CBOM Kpaii, CBOIO
Ponuny, cBOM s3bIK M KyJIbTypy, MpPOLIJIOE M HACTOsIEeEe MHOTOHALMOHAJIbHOIO Hapoja
Poccuu;

LIEHHOCTHOE OTHOLIEHHE K ToCyJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U MPHUPOIHOMY
HacJequIo, NaMsATHUKaM, TpaauimsMm HaponoB Poccuu, poctwkenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE,

uneiiHas yOeXIeHHOCTh, TOTOBHOCTh K CIY)KeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynb0y;

3) AYyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUICKOTO HapoOa,

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THYECKOTO TIOBEIEHUS,

CIOCOOHOCTD OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS,

OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,

OCO3HaHME JIMYHOTO BKJaJa B TMOCTPOSHHE yCTOHYMBOro Oyaymero Ha OCHOBE
(bOpMHPOBAHUS 3JIEMEHTOB TeorpaduIeCcKOi U HKOJIOTUIECKON KYIbTYPHI,

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEH CEMEMHON )KM3HU B COOTBETCTBUU € TpaauLUsAMHU Hapoaos Poccuu;

4) 5CTEeTHYECKOTr0 BOCIUTAHUS:

3CTETUYECKOE OTHOLIECHHUE K MUPY, BKJIIOYAst 5CTETUKY NPUPOJHBIX U UCTOPUKO-KYJIBTYPHBIX
OOBEKTOB POMHOTO Kpasi, CBOEH CTpaHbl, ObITa, HAYYHOTO M TEXHHYECKOIO TBOPYECTBA,
CTHIOPTa, TPy, OOIIECTBEHHBIX OTHOIIEHUIA;

CHOCOOHOCTh BOCIIPUHUMATD PA3JIMUHBIC BU/bI UCKYCCTBA, TPAIULIMH U TBOPYECTBO CBOETO
U APYTUX HAPOJOB, OIIYINATh SMOLIMOHAIBHOE BO3ACICTBUE HCKYCCTBA,

yOeXIEHHOCTh B 3HAYMMOCTH JJIsl JIMYHOCTH M OOLIECTBa OTEYECTBEHHOI'O M MHPOBOTO
HUCKYCCTBA, STHHYECKHUX KYJBTYPHBIX TPAJAULIMI U HAPOAHOTO TBOPUYECTBA,

FOTOBHOCTb K CAMOBBIP2KEHHIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
Ka4ueCTBa TBOPUYECKOM JIMYHOCTH,

5) IEHHOCTH HayYHOTO MO3HAHUS:

c(pOpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
reorpaguuecKux Hayk W OOIIECTBEHHOH NPAaKTUKH, OCHOBAHHOTO Ha AMAJIOTe KYJbTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUDE;
COBEPIIEHCTBOBAHUE SI3IKOBOHM M YHTATENBCKON KYJIbTYypbl KaK CPEICTBAa B3aUMOICHCTBUS
MEXIy JIEOABMH W TIO3HAHUS MHpA Ui TPUMEHEHUS pa3jU4YHbIX HCTOYHHKOB
reorpaduueckoil ”HGOPMALIUN B PEeLICHUH y4eOHBIX U (M) MPAKTHKOOPHUEHTHPOBAHHBIX
3amad;

OCO3HAHHE LIEHHOCTH HAyYHOH IesITeIbHOCTH, TOTOBHOCTb OCYIIECTBJIATH NMPOEKTHYIO H
UCCIIEIOBATENBCKYIO AEATENBHOCTD B reorpapuuecKkix HayKaX WHANBHIAYAIBHO U B TPYIIIIE.

6) (¢usnueckoro BOCHHTaHUS, (POPMUPOBAHUS KYJIBTYPbl 370POBbS M HMOLIMOHAIBHOTO
Onmaronoayuusi:

c(OpMHPOBAHHOCTD 3I0POBOTO M Oe30macHOro obpasa KU3HU, B TOM 4YHclie 0e30macHoro
IIOBCACHUSA B HpI/IpOI[HOfI cpeac, OTBETCTBEHHOI'O OTHOLICHNUSA K CBOEMY 3JOPOBBIO,
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—  nOTpeOHOCTh B (PU3NYECKOM COBEPIICHCTBOBAHUH, 3aHATUSAX CIMOPTHBHO-O310POBUTEIBHOM
NesITeIbHOCTBIO;

—  aKTHUBHOE HEeNpUSATHE BPEIHBIX MPHUBBIYEK U MHBIX (GOPM MPUUUHEHUS Bpeaa GU3NIECKOMY
U NICUXUYECKOMY 37I0POBBIO;

7) TPyAOBOTO BOCIIUTAHMS:

—  TOTOBHOCTB K TPYAy, OCO3HAHHE LIEGHHOCTH MAaCTEPCTBA, TPYAOIO0HE;

— TOTOBHOCTb K aKTMBHOMN AESITEeIBbHOCTH TE€XHOJOIMYECKON M COLMAaJbHON HANpaBJIEHHOCTH,
CHOCOOHOCTP HMHULIMHPOBATH, IUIAHHPOBATH M CAMOCTOATENIBHO BBIMOJHATH TaKyHO
NesITeNIbHOCTD;

— HHTEpeC K pasmuuHbIM cdepamM npodecCHOHATBHON OedTenpbHOCTH B 00JacTu
reorpaguecKNX HayK, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuieid mpodeccuu u
peann30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIJIaHBL;

— TOTOBHOCTb U CINOCOOHOCTb K OOpa3oBaHHIO U CaMOOOPAa30BaHMIO HA TPOTSKEHHH BCEH
JKU3HU;

8) 9KOJIOrM4eCcKOro BOCITUTAHMUSA:

—  ¢(hOpPMUPOBAHHOCTb 3KOJIOTHUECKOW KyJIbTYPBI, TOHMMAHHE BJIMAHUS  COLIUAJIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSIHME MPUPOJHOM M COLMANBbHON Cpelpl, OCO3HAHUE
rJ00aJIbHOTO XapakTepa SKOJOIMYeCKHX NpolieM U reorpaduueckux OCOOEHHOCTEH HX
MPOSIBJIEHUS,

— IUIAHUPOBAHME U OCYLUECTBJICHUE JECHCTBUI B OKPYKAIOLIEH Cpeae Ha OCHOBE 3HAHUS LieJei
YCTOWYUBOTO Pa3BUTHSI YEJIOBEUECTBA,

—  AKTUBHOE HEeNpPUSATHE AEUCTBUH, IPUHOCALINX BPEL OKPYXKarOLEen Cpene;

— yMEHHE MPOTHO3MPOBAThH, B TOM HHCJIC Ha OCHOBE NMPUMEHEHUsS reorpaguuecKkux 3HAHUH,
HeOJaronmpusiTHbIE ~ HKOJIOTUYECKHE  TOCJIEACTBUS — NPEANPUHAMAEMBIX  NEHCTBHI,
NpeIOTBpaLLATh HX;

—  pacuIMpeHHUe OMbITa AesTEIbHOCTH SKOJOTHUECKON HalpaBIeHHOCTH.

MeTanpeamMeTHbIE pe3yabTAThI

MeTaHpeHMeTHble peE3yapTaThl OCBOCHUSA TUCHUIIJIMHbBI «PuzuKa» AOJIXKHBI OTPaXKaTh:

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU yLIe6HbIMI/I IIO3HABATCIIbHBIMU I[eflCTBI/IﬂMH:

a) 0a30BbIe JIOTUYECKUE NEHCTBUS:

CaMOCTOATENbHO (HOPMYJIMPOBATh W aKTyalM3UPOBaTh MPOOJIEMY, paccMaTpUBATh €€
BCECTOPOHHE;

YCTaHAaBJIMUBATDH CymeCTBeHHbeI MPU3HAK UJIKW OCHOBAHUA OJIsI CPABHCHUS, K.]'IaCCI/I(bI/IKaL[I/II/I u
0000I11eHuS;

OTIPENEISITD IENTN AEATENbHOCTH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUHU MX TOCTUKEHUS,

BBIABJIATH 3daKOHOMEPHOCTHU U MIPOTHUBOPEIHNA B PACCMATPHUBACMBIX ABJICHUAX,

BHOCHUTb KOPPECKTUBbBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUEC PE3YJIbBTATOB ULEIAM,
OLCHUBATh PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTU,

Pa3BUBATH KPCATUBHOEC MBILIJICHUEC TIPU PECIICHUN ) KU3HEHHBIX npo6neM;

0) Ga30BbIE UCCIIENOBATENILCKIE NEHCTBHYS:

BJIAACTh HABBIKAMU y‘le6HO-HCCJ’IeHOBaTeJ'IbCKOfI u HpOGKTHOfI JACATCIIbHOCTH, HAaBBbIKAMH
pasperneHus mpodiem;

CMOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJTbHOMY MOUCKY METOJIOB PEINEeHHUs MPaKTHIECKHUX
3aaa4, IpUMCEHCHHIO Pa3IUIHbIX METOHOB ITO3HAHMA,

OBJIAACHUE BUAAMH OCATCIBHOCTU IO INOJYYCHHUIKO HOBOI'O0 3HaHUA, €r0 HHTCPHNPECTALINU,
HpeO6pa30BaHI/II'O " IIPUMCHCHHUIO B Pa3JIMIHBIX yLIe6HbIX CUTyallusX, B TOM YHCJIC NIPU CO3TaHUN
yLIe6HbIX " COLMAJIBHBIX MMPOCKTOB,

dbopMHpOBaHNE HAYYHOTO THIA MBIIUIEHUS, BJAJCHUE HAYYHOH TEPMHHOJIOTHEH,
KJIIOUCBBIMH MMOHATHUAMHU U MCTOAAMU,

21



CTaBUTh W (POPMYJUPOBATH COOCTBEHHBIE 3a7aud B OOPa30BATEJILHOW NEATEIHHOCTH U
JKU3HEHHBIX CUTYAIUsIX;

BBISIBJIATH TIPUYUHHO-CJIEACTBEHHBIE CBSI3U M AKTYaJH3UPOBATh 33724y, BBIABUTATh THIIOTE3Y
€e peIleHus], HAXOAUTb apTyMEHTBI JJISl JOKA3aTEeNbCTBA CBOUX YTBEPIKIEHHH, 3a1aBaTh MapaMeTphl
U KPUTEPUU PELICHUS,

aHAJM3UPOBATH MOJIYYEHHbIE B XO/I€ PELICHHUS 3a/1a4d Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh
UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OLEHUBATh IPHOOPETEHHBII OIBIT,

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI C YIETOM aHAJIN3a UMEFOIINXCS MATEPUATbHBIX U
HEMAaTepHaJIbHBIX PECYPCOB;

OCYILIECTBIIATh LIEJICHANIPABJIEHHBIN IMOWCK IEPEHOCAa CPEACTB W CIIOCOOOB AEHCTBHS B
npo(ecCHOHANTbHYIO Cpeny,;

yMeTb TEPEHOCHTb 3HAHWUS B  TIO3HABATENIbHYHD U MPAKTHYECKyld  objactu
KU3HENIEATENIbHOCTH,

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIE UIEH, TIPEJIaraTb OPUrHHAIBHBIE MTOIXOAbI M PELICHHS,

CTaBHUTb NMPOOJIEMBI U 33J]a4H, JOMYCKAOLTHE aJbTEPHATUBHBIC PELICHNS,

B) paboTa ¢ napopmaueii:

BJAJETh HABbIKAMH TOJY4YeHHUS HWHPOPMALMH W3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISITh MMOKMCK, aHAJIH3, CUCTEMATHU3ALUI0 U HHTEPIIPETALIIO HHPOPMALUU
Pa3NIUYHBIX BUAOB U (POPM NPEACTABICHNUS,

CO3/1aBaTh TEKCTHI B PA3UYHBIX (OpMaATax C y4eTOM Ha3HAYeHHsT MHPOPMALUHU U LIeNEeBOH
ayIUTOPHH, BEIOHPAsi ONTHMAaJIbHYIO (OPMY MPEICTABICHUS 1 BU3YaTH3ALIHH;

OLICHUBATh JJOCTOBEPHOCTh, JIETUTUMHOCTb WH(OPMALIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-3THYECKIM HOpMaM,;

UCTIOJIB30BATh CPEACTBAa HH(POPMALTMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHN B PEIIEHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3alMOHHBIX 3a7ad ¢ coOroneHueM TpeOoBaHUH
SPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, PEecypcocOEpeKeHUs, MPAaBOBBIX W ITHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM O€30MacHOCTH,

BJAJETh HABBIKAMH PACHO3HABaHWsI M 3amMThl  HHGOpMALMK, WH(POPMALMOHHON
0€301MacHOCTH JTMYHOCTH.

OBraneHne yHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH JIEHCTBHAMU:

a) ob1eHue:

OCYILIECTBIISATh KOMMYHUKALIUU BO BCEX cepax )KU3HH;

pacrio3HaBaTh HeBepOAIbHbIE CPEeACTBA OOIIEHHUS, TOHIMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHUTKHA KOH(PIMKTHBIX CHTyallUui U CMATYaTh KOH(IUKTEL,

BJIAJIETh PA3JIMYHBIME CIIOCOOaMH OOIIEHNUS U B3aUMOICHCTBYSI,

apryMEHTHPOBAHHO BECTH IUAJIOT, YMETh CMSr4aTh KOH(PIUKTHBIE CUTYaLNHY,

Pa3BEpPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJB30BAHHUEM SI3BIKOBBIX
CPEACTB;

0) coBMeCTHasl eATENBHOCTD!

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHONW U MHANBUIYAIbHOH padoThI;

BbIOMPATh TEMAaTUKy M METOIbl COBMECTHBIX NEHCTBUH C y4eTOM OOLIMX HHTEPECOB U
BO3MOJKHOCTEH KaXKIOTO YICHA KOJUIEKTUBA,

NPUHAMATh LEJIH COBMECTHOW JAEATENbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH
JENCTBHS MO €€ NOCTUXKEHHUIO. COCTAaBJIATH IJIaH AEHCTBUI, pacnpenessiTh POJU ¢ y4eTOM MHEHUN
YUYaCTHHUKOB, OOCY)KIaTh PE3yJbTaThl COBMECTHON pabOTHI;

OLICHUBATh KAUECTBO CBOETO BKJIA/IAa M KAYKIOTO YYaCTHUKA KOMaHIbl B OOIIUH pe3ybTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

npeayiaraTb HOBBIC TNPOEKTHI, OLEHWBATH WICH C TO3MLUN HOBH3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,
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KOOPAWHUPOBaTh W BBINOJHITH pPa0OTy B YCJIOBUSIX pPEATbHOTO, BHUPTYaJbHOIO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PA3JMYHBIX CHTYaLHUsX,
NPOSIBJISITH TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBraneHne yHUBEPCAJIbHBIMH PETYIISITHBHBIMU ACHCTBUSMU:

a) CaMOOpTraHU3aIHs:

CaMOCTOSITEIBHO OCYIIECTBIISITh TMO3HABATENIbHYIO JIEATENIbHOCTb, BBIBJIATH IMPOOJIEMBI,
CTaBHUTb U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B O0OPa30BATENbHON NESITEIbHOCTH M YKM3HEHHBIX
CUTYalHsX,

CaMOCTOSITEIBHO COCTABJIATH IUIAH PeLIeHHs MPoOJIeMbl ¢ yYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM,

pacCLINPSATH paMKH Y4€OHOTO NPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUH,

JenaTh OCO3HAHHBIN BBIOOP, apTrYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIIEHHE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT,

crocoOCTBOBATh (POPMUPOBAHHIO M MPOSIBJIEHUIO IMHPOKOH 3PYAULIMK B PA3HBIX OOIACTSIX
3HAHUH, TIOCTOSHHO MOBBILIATH CBOH 00Pa30BaTENbHBINA M KYJIBTYPHBINA YPOBEHD;,

0) CAaMOKOHTPOJIb:

7aBaTh OLIEHKY HOBBIM CHTyallMsIM, BHOCHTH KOPPEKTHBBI B IEATEIBHOCTh, OLIEHHBATH
COOTBETCTBHE PE3YyJIbTATOB LIEISIM,

BJIAJIETh HABBIKAMH MMO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEPINAEMbIX NEHCTBUH U
MBICIHTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA,

UCTIOJIB30BATh MPHUEMBI pe(IICKCHH TSl OLICHKH CUTYAllMH, BEIOOpA BEPHOTO PEILEHHS,

yMETb OLICHUBATh PUCKU M CBOEBPEMEHHO MPHUHUMATD PELIEHHS 10 UX CHIKEHHIO,

B) SMOIIMOHAJbHBINA HHTEJUIEKT, PEANONararomuii copMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJFOYAIOMIEr0 CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE,
BUJIETh HAMPABJICHUSI PA3BUTHsI COOCTBEHHOM SMOIMOHATBHOMN Cepbl, ObITh YBEpEHHBIM B ceOe;

CaMOPETYJIMPOBAHMS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBENEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K SYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBIISITH
I'HOKOCTb, OBITh OTKPBITBIM HOBOMY;,

BHYTPEHHEH MOTHBALMH, BKIIOYAIOIIEH CTpEMJICHHE K AOCTIDKEHHIO LeNd U YCIEexy,
ONTUMU3M, HHUIIHIATUBHOCTD, YMEHHUE NIEHICTBOBATh, HCXOMS U3 CBOMX BO3MOXKHOCTEH,

SMIATHH, BKJIOYAKOLIEH CMOCOOHOCTh TOHUMATh SMOLMOHAIBHOE COCTOSTHHE IPYTHX,
YUUTBIBATH €r0 TMpPH OCYIIECTBJICHHHM KOMMYHHKALMH, CIIOCOOHOCTH K COYYBCTBHUIO W
COTIEPEKUBAHHMIO,

COLIMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTH BBICTPAMBATH OTHOLIEHHS C APYTHMH
JFOIbMH, 3a00THTBCS, MIPOSIBIISITh HHTEPEC U pa3peruaTh KOH(IHUKTSI,

r) npuHATHE ceOs U APYTUX JHOACH!

NpUHUMATD ceOsl, TOHUMAsi CBOM HENOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTHUBBI U APTYMEHTHI APYTUX JIFOJEH NPU aHAJH3€ PE3YIbTATOB AESITeIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYIHX JIOACH HA OLIHOKY,

pa3BUBATh CIIOCOOHOCTb MOHUMATh MHP C IMO3ULMH APYTOro YEJIOBEKa.

IIpeameTHEBIE pe3y/bTAThI

IIpenmeTHble pe3yibTaThl OCBOEHHS NPOTPaMMbl MO (U3NKE HA YIIyOJNIEHHOM YpPOBHE
JOJIKHBI OTPaXaTh:

1) chopMUpPOBAHHOCTH MPEACTABIEHUH O POMM M MecTe (U3MKH M aCTPOHOMHH B
COBPEMEHHON Hay4yHOW KapTHHE MHpa, O CHCTeMooOpasyromeid posu (GU3UKH B Pa3BUTHU
€CTeCTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TE€XHOJIOTHH, O BKJIaIEe POCCUHCKUX U 3apyOesKHbIX
yUeHBIX-(DU3UKOB B Pa3BUTHE HAYKU; MOHUMaHHE (PU3NIECKON CYIIHOCTHU HAOIIONAEMbIX SIBICHHUN
MHUKPOMHpA, MAaKpOMHpa W MeraMupa, IOHUMAHUE pOJU AaCTPOHOMHH B MNPAKTHYECKOU
OEATEIbHOCTH YEJOBEKa W JaJbHEHIIEM HAayYHO-TEXHHYECKOM pa3BUTHH, pOJU (PHU3NKH B
dopmupoBaHrM Kpyrozopa # (YHKUMOHAJBHONW TIpPaMOTHOCTH 4YeJOBEKAa Ui  PEIICHUs
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NPaKTUYECKUX 3314,

2) chopMHUPOBAHHOCTh YMEHHMH pacro3HaBaTh (U3MYECKHe sBJEHUs (MpOLEecChl) U
OOBSICHATh UX HA OCHOBE M3YUEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOP €HHOE MPSIMOJIMHEHHOE
IBWKEHUE, CBOOOIHOE MaseHHe TeJ, IBIKEHHUE MO OKPY)KHOCTH, MHEPLUs, B3aUMOJEHCTBUE Tell,
KosiebaTenbHOE IBIKEHUE, PE30HAHC, BOJHOBOE ABIDKeHUE, nuddys3us, OpOyHOBCKOE NBHIKEHUE,
CTPOCHHE JKMIKOCTEH M TBEPHABIX TeJNl, U3MEHEHHE OO0beMa TeJl MPH HArpeBaHUHM (OXJIAXKIECHUH),
TEIUIOBOE€ pABHOBECHE, HWCMApEHUe, KOHACHCAIMsA, IUIABJICHHE, KPHUCTAJUIM3ALMs, KHUIICHHUE,
BJIAKHOCTb BO31lyXa, CBSA3b CPEOHEH KHHETHUECKOW 3HEPTUU TEIJIOBOTO IBM)KEHHS MOJEKYIN C
abCOIIOTHON TeMIepaTypOH, MOBBIIIEHHE JABJICHUS ra3a IMPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXKIY MapaMeTpaMy COCTOSHHS ra3a B U30MPOLIECCAX; HIEKTPHU3ALMS TeJl, B3aUMOACHCTBUE
3apsA0B, HAarpeBaHUE IPOBOJHHKA C TOKOM, B3aWMOJEHCTBHE MArHHUTOB, 3JIEKTPOMAarHUTHAs
UHIYKOHS, ACWCTBHE MArHUTHOTO TIOJsI HAa MPOBOAHMK C TOKOM M JIBWXKYIIUHCS 3apsif,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, MPSIMOJMHEHHOE PAaCIpOCTPAHEHHE CBETA, OTPAKEHHE,
npejoMiIeHue, uHTephepeHIus, audpakmus U NOJIPU3aLUs CBETa, IUCIEPCHsl CBETa,
doTosnekTpudeckuii 3G QpeKT, CBETOBOE NaBJCHHE, BOZHUKHOBEHHE JTMHEWYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS! M NICKYCCTBEHHAs PATHOAKTHBHOCTD;

3) BiameHHWe OCHOBONOJArarOIUMH  (U3UUECKUMHU TIOHATHUSMH H  BEJIHYHHAMH,
XapaKTepU3YIOIIMMU  (pu3uueckue mpouecchl (CBI3aHHBIMH C MEXaHHMUYECKUM JIBIDKEHHEM,
B3aUMOJICHCTBHEM TEJ, MEXaHMYECKMMH KOJICOAHHUSIMH U BOJHAMHU, AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEINECTBA, TEIUIOBBIMU TIPOLIECCAMHU; BJIEKTPUYECKHMM M MArHUTHBIM TOJISIMH,
3JIEKTPHUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMHU KOJICOAHMSIMH M BOJIHAMU, ONITHYECKUMH SIBJICHHUSIMU,
KBAHTOBBIMH SIBJICHHSIMH, CTPOSHHEM aTOMa M aTOMHOTO $Spa, PaguOaKTUBHOCTBIO), BIIAJIEHHUE
OCHOBOIIOJIATAIOLTUMH ~ ACTPOHOMHYECKHUMH  TIOHSATHSMHM, IO3BOJSIIOLIMMH  XapaKTePHU30BaTh
NPOIIECChl, MPOUCXOAINNE Ha 3BE3/aX, B 3BE3IHBIX CHCTEMAx, B MEKIAJAKTHYECKOW Cpene;
IBIKEHNE HEOECHBIX TEJI, HBOJIIOLIMIO 3B€31 U BeeleHHOIH;

4) BnaneHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMU (3aKOH BCEMHUPHOTO TIATOTEHUS, I,
II u III 3axkonel HBIOTOHA, 3aKOH COXpPaHEHUs MEXaHWYECKOM BSHEPruM, 3aKOH COXPAaHEHUs
UMIYJIbCA, MPUHLUIN CYNepHNO3ULUH CHJI, TPUHIHI PAaBHONPABHOCTH HHEPLHAJIBHBIX CHUCTEM
OTCYETa, MOJEKYJSIPHO-KMHETHYECKYI0 TEOPUIO0 CTPOCHHUS BEINECTBA, Ta30Bble 3aKOHBI, MEPBbIN
3aKOH TEPMOJUHAMHKH; 3aKOH COXPAaHEHUS SJIEKTPUIECKOTO 3apsiaa, 3akoH KynoHa, 3akon Oma nuist
ydacTka wmernu, 3akoH Owma [Jisi MOJTHOM 3JeKkTpudeckoil mnenu, 3akoH Jlkoyns - JleHua, 3akoH
SNEKTPOMATHUTHOW  WHAYKIHMM, 3aKOH COXPAaHEHHs OHEPrHH, 3aKOH NPSAMOJMHEHHOTro
pacIpoOCTpaHEHHs CBETA, 3aKOH OTPAKEHHs CBETA, 3aKOH MPEJOMJICHHS CBETA, 3aKOH COXPAaHEHUS
SHEPrUH, 3aKOH COXPAHEHHUs HMITYJbCa, 3aKOH COXPAHEHUs HJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsT MAacCOBOIO YHCJA, MOCTyJaThl bopa, 3akOH paguMoOaKkTUBHOIO pacmana), YBEpEeHHOE
UCTIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NMPH aHaINu3€e (PU3MUYECKHX SIBJICHUH U IPOLIECCOB;

5) yMeHHe YYHMTHIBaTH TPAHMIBl TPUMEHEHHs W3YYEHHBIX (PUINUYECKUX MOJENeH:
MaTepHalbHasl TOYKa, WHEPLHUAIbHAs CHCTEMa OTCUeTa, MIACANbHBINA a3, MOJEIU CTPOCHUS Ta30B,
JKUJIKOCTEH M TBEPIBIX TEJ, TOYSUHBIN 3JIEKTPUUECKUI 3apsa, sAepHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Sipa TMPH peIleHNH PU3NIECKUX 3a1ad;

6) BiaeHUE OCHOBHBIMH METOJAMH HAYYHOIO IIO3HAHUS, HCIOJb3YEMBIMH B (DHU3HKE:
NPOBOJIUTH MpsIMble M KOCBEHHbIE H3MEPEHUs (PU3MYECKHX BEJMYMH, BBIOMPAs ONTHUMAJIbHBINA
crnoco® M3MEpEeHUs] M UCHOJb3ysl HM3BECTHBIE METOIbl OLIGHKU TOTPEINHOCTEH W3MEpeHHH,
NPOBOJUTH HCCJIEAOBAHUE 3aBUCUMOCTEH (U3NUECKUX BEIMYHH C HCIOJB30BAHUEM TPSIMBIX
U3MEpEeHUH, OOBSICHATh TOJNYUYEHHBIE PE3YJbTAThI, HCIOJB3ys (U3NYECKHE TEOPHUH, 3aKOHBI U
NOHATHUS, W JeNaThb BBIBOABI, COONMIOAATh TMpaBuUia OE30MacCHOro TpyAa IpH TMPOBEACHUU
UCCIIEIOBAaHUI B paMKax y4eOHOTO 3KCIEPHMEHTa W yueOHO-HCCIIeIOBATENbCKON AEATENBHOCTH C
UCTIOJIB30BAHNEM LH(POBBIX H3MEPUTENBHBIX YCTPOHCTB M JabopaTopHOro OOOpYHOBaHUS,
c(pOpMHUPOBAHHOCTD MPEACTABICHUN O METO/IAX MOJYYESHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA,

7) copMUPOBAHHOCTh YMEHUSI PEIlaTh PACYETHBIE 3aa4M C SIBHO 3aJaHHOUN (hU3HUYECKON
MOJIEJIbIO, UCTONB3Ysl (PU3NYEeCKHe 3aKOHBbl M TNPHHLUIBI, HA OCHOBE aHANINW3a YCJIOBUS 3aJa4d
BbIOMPATh (PU3UIECKYIO MOJIENb, BBIIEIATh (PU3NIECKHUE BETUINHBI U (POPMYJIbL, HEOOXOIMMBIE TSI
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€e PeLICHUs, TPOBOIUTh PACUYEThl M OLEHHBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHUs! (PU3NIECKOH
BEJIMYMHBI, PelIaTh KAYeCTBEHHbBIC 3a7a4H, BBICTPAUBAS JIOTHUECKH HENMPOTHBOPEUYHMBYIO LIETIOUKY
pacCy’>XKIeHUH ¢ ONMOpPOo Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUECKHUE SBJICHHS,

8) chopMHUPOBAHHOCTE YMEHHUS MPUMEHSTD MOTyUYE€HHBIC 3HAHUS 1JIs1 OOBSICHEHUST YCIOBUH
NpOoTeKaHUs (PU3UUECKUX SIBJIEHUH B MPHUPOAE W U TNPHUHATHS TNPAKTHYECKUX PEIIEHWH B
MOBCEIHEBHON JKMU3HU s obecnieueHus1 0€30IacHOCTH NPU OOpaIieHn ¢ OBITOBBIMU MPHUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUs 3I0POBbS M COONIOACHHS HOPM 3KOJOTHUECKOTO
MIOBEJICHHSI B OKPYXKAIOIIEH cpesie; MOHNMaHue HeOOXOIUMOCTH PUMEHEHUS NOCTIDKEHUH (PH3HKH
U TEXHOJIOTUH ISl PAllIOHAIBHOTO TIPUPOAOTIONB30BAHUS,

9) chopMHUpPOBAaHHOCTH COOCTBEHHOU MO3UIIUHN TIO OTHOIIEHHUIO K (PU3UUeCKOH MH(pOpMAIUH,
MOJIy4aeMO# M3 Pa3HbIX UCTOYHHKOB, YMEHHH MCHOJB30BATh LI(PPOBBIE TEXHOJIOTUN AJISI TIOUCKA,
CTPYKTYpUPOBAHHUS, MHTEPIPETALlM U TMPEACTaBleHHs] y4eOHOH M Hay4HO-TIOMYJSIPHOM
uH(pOpPMALNY; Pa3BUTHE YMEHUN KPUTHUYECKOTO aHAJIN3a MOJIy4aeMOi HHQOPMAIUH;

10) oBnameHne yMEHUSMH PabOTaTh B TPYMIE C BBIMIOJIHEHHEM PAa3JIMYHBIX COLIMAIBHBIX
poJieii, TUTaHUPOBaTh PadOTy TPYIIILL, PALIMOHAIBHO PACIIPENEIATh ACATENbHOCTb B HECTAHAAPTHBIX
CUTyalMsX, AaJEKBaTHO OLGHWBAThb BKJIAJ KaXKAOrO M3 YYaCTHUKOB TPYINBl B pPELICHHE
paccMaTpuBaeMoit mpoOIeMBbl;

11) omnamenue (CPOPMUPOBAHHOCTH MPEACTABICHUI) MpPaBUJIAMHU 3aMUCH (DU3MUECKUX
dopmyn penbedHO-TOUEHHON cucTeMbl oOo3HaueHuii JI. bpaiins (mis crienbix U ciabOBUISIIIX
o0yHarommxes).

12) chopMUPOBAHHOCTh TMOHUMAHUSI POJH (PU3UKKH B SKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAIBHOM U 3THYECKON cpepax AesITeTbHOCTH YeJIOBEKa; POJIM U MecTa (PU3UKH B COBPEMEHHOH
HAYYHOH KapTUHE MHpA, POJIM AaCTPOHOMHUH B TPAKTUYECKOH NEATENbHOCTH YeJOBEKa U
IabHENIIEeM HayYHO-TEXHUUYECKOM Pa3BUTHH;

13) copMHpPOBaHHOCTH CHUCTEMbI 3HAHUH O (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSX, ACHUCTBYIOLIMX HAa YPOBHSIX MHUKPOMHpPA, MAaKpOMHpa M MEramMHupa, NPEACTaBJICHUN O
BCeoOIIeM Xapakrepe (PU3MuecKuX 3aKOHOB; MPENCTABIEHUI O CTPYKTYpe MOCTPOSHHS PU3HIECKOH
TEOPHUH, YTO TO3BOJHT OCO3HATH POJIb (YHIAMEHTAIbHBIX 3aKOHOB U NMPUHIUIIOB B COBPEMEHHBIX
NPEACTaBICHUAX O TNPUPOAE, TNOHATh TPAHUIBI TPUMEHUMOCTH TEOPUH, BO3MOJKHOCTH WX
NPUMEHEHHS JJIs1 OTTMCAHMS €CTECTBEHHOHAYYHBIX SIBJICHUH M MPOLIECCOB;

14) chopMupOBAaHHOCTD YMEHHS Pa3IMyuaTh YCIOBHA MPUMEHHUMOCTU MOAETIEeH (PU3NIECKUX
T€1 W TPOLECCOB (SBJICHWI): WHEpLUUANbHAs CHCTEMa OTCYeTa, MaTepHalibHas TOYKa,
PaBHOYCKOPEHHOE ABIDKEHHE, CBOOOIHOE maneHne, abCcoMOTHO ynpyras nedopmarusi, abCOIFOTHO
ynpyroe u aOCONIIOTHO HEyNpyroe CTOJKHOBEHHs, MoOjenel rasa, >KHIKOCTH M TBEPIOTrO
(KpUCTAITMYECKOTO) TeJa, UASATbHOTO ra3a, TOUEUHBIN 3apsizl, OMHOPOAHOE SJEKTPUIECKOE TIOJIE,
OTHOPOJHOE MarHUTHOE T0JIe, FTApMOHHUYECKHE KOJIeOAaHUs, MAaTEMAaTHIECKUI MAasITHUK, UICabHBIN
NPYKUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, HICAIbHBIA KOeOaTeIbHBIN KOHTYp, TOHKAs JINH3A,
MoJieNiel aToMa, aTOMHOTO SiApa M KBAHTOBOM MOJIENU CBETA;

15) chopMupoBaHHOCTE yMeHHUST OOBSACHATH OCOOEHHOCTH TPOTEKAHUS (HU3MUECKUX
SIBJIEHUI: MEXaHUYECKOE JIBIDKEHHE, TETIJIOBOE JBI)KEHHE YACTHIL] BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe nBIKeHHe, AuDPy3Us, HCMapeHue, KHUIIEHHE M KOHACHCALMs, IUIABJICHUE U
KPHUCTAJUT3ALHs], HAMPABJICHHOCTh TEIUIONEPENayr, 3JIEKTPH3ALHMUA Tell, SKBHUIIOTEHLHUAIbHOCTH
MOBEPXHOCTH  3apPsDKEHHOTO  NPOBOIHUKA, JJIEKTPOMArHUTHOW HMHIAYKLWH, CAMOHMHAYKLUH,
3aBUCUMOCTH COIPOTUBJIEHUS MOJYNPOBOAHUKOB "p-" M "n-TUMOB" OT TemmepaTypbl, p€30HAHCA,
uHTEepPEepEeHINH BOJH, AU(PaKIHH, AUCIIEPCUH, TTOJHOTO BHYTPEHHETO OTpaxkeHus, GpoTorddexT,
(u3nuecKre MPUHLMIBI CIEKTPANLHOTO aHaju3a U paboThl jasepa, "anbda-" u "Oera-" pacmasmsl
sAaep, TaMMa-u3JIydeHue siep;

16) cpopMUPOBAHHOCTH YMEHHI MPUMEHSTh 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKU M TEPMOAMHAMUKH, 3JIEKTPOJUHAMUKH, KBAHTOBOW (PM3HMKH AJISI aHAIHM3a U
OOBSICHEHUSI SIBICHUH MHKPOMHpPA, MakKpOMHpa M MeramMHupa, pas3jindaTb yCIOBHs (TPaHULBL,
o0JacTi) MPUMEHUMOCTH (PU3HUECKIX 3aKOHOB, IOHUMATh BCEOOLIHNH XapakTep PyHAaMEHTATbHBIX
3aKOHOB (3aKOH COXPAaHEHHS MEXaHWYECKOW O3HEPTUH, 3aKOH COXPAHEHMs HMITyJIbCa, 3aKOH
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BCEMUPHOIO TATOTEHUs, NEPBbIH 3aKOH TEPMOAWHAMUKM, 3aKOH COXPAaHEHMs 3JIEKTPUUECKOIo
3apsiga, 3aKOH COXPAHEHUs SHEPruM) M OrPAaHHMYEHHOCTh HCIOJB30BAHUS YaCTHBIX 3aKOHOB;
aHATU3UPOBaTh (PU3NYECKHUE TPOLECCHl, HCIOJB3Yysl OCHOBHBIC TOJIOXKEHHs, 3aKOHBl U
3aKOHOMEPHOCTH, OTHOCHUTEJIbHOCTh MEXaHHYECKOro  JBUXKEHHUS, (OPMYJbl  KUHEMATHUKH
PaBHOYCKOPEHHOTO [IBHXKEHHUs, mpeoOpasoBanus ['amunes i1 CKOPOCTH U TEPEMEIIEHHs], TPH
3akoHa HpIOTOHA, MpUHIUN OTHOCUTENbHOCTU [anuies, 3aKOH BCEMHPHOTO TITOTEHMs], 3aKOHbI
COXpaHEHHMs HMITYJIbCa W MEXaHWYEeCKOH OSHEpruu, CBs3b padOThl CHUIBI C H3MEHEHHEM
MEXaHUYECKON SHEPIUH, YCIOBUS PABHOBECHs TBEPAOIO TeNa; CBA3b NABJIEHUS UOEAIBHOIO rasa co
CpenHel KMHETHYECKON 3HEepruel TEIUIOBOIO [BHUKEHMs W KOHLIEHTPALUEH ero MOJIEKYJ, CBS3b
TEMIIEPaTypbl BELIECTBA CO CPEAHEH KUHETHYECKOW JHEpPruer €ro 4YacTull, CBSI3b [JaBJICHUSA
WIEaJbHOIO rasa ¢ KOHLIGHTpallMed MOJIEKYJ M €ro TeMIlepaTypol, ypaBHeHHe MeHpaeneesa-
KnanefipoHa, nepselii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMsI SHEPTHH B TEIIOBBIX MPOLECCAX;
3aKOH  COXPaHEHMs  DJJIEKTPUYECKOro  3apspga,  3akoH  Kynowna, MOTEHLIUAIBHOCTh
3JIEKTPOCTATUYECKOTrO TOJs, MPUHLMII CYNEepro3ULIUU 3JEKTPUUECKUxX Mojel, 3akoHa KynoHa;
3akoHbl OMa s ydacTka Lelld U JUIsl 3aMKHYTOH 3JeKTpuueckol 1enu, 3akoH J[xoyns-JleHua,
3aKOH 53JIEKTPOMAarHUTHONW WHAYKLWH, @paBuio JleHIla, MOCTynaThl CHELUAalbHOM Teopuu
OTHOCHTEJIbHOCTH JWHIUTEHHa, ypaBHeHHe OJiHmTelHa anst ¢orosddekra, mepsblii U BTOPOH
noctyiatel bopa, npuHmMm HeompeneneHHOCTH [eiiseHOepra, 3aKOH COXpaHEHUs 3apsna,
MacCOBOI'O YHCJIA U SHEPTUU B AJEPHBIX PEAKLMIX, 3aKOH PaJUOAKTUBHOIO pacmnasa;

17) chopMUPOBAaHHOCTb YMEHHH NPUMEHSITh OCHOBOIOJATAIOIINE aCTPOHOMHYECKHE
MIOHATHS, TEOPUH U 3aKOHBI [T aHAIN3a U OOBSICHEHUS (PU3MUECKUX MPOLIECCOB MPOUCXOISIINX HA
3BE371aX, B 3BE3JHBIX CUCTEMAaX, B MEXTAJIaKTUIECKOH Cpele; ABIKEHHUs] HeOeCHBIX TeJl, 3BOJIOINU
3Be3/ U BecenenHoi,

18) cdopmMupoBaHHOCTb YMEHHMH HCCIENOBAaTh M  AHAIU3UPOBATH PA3HOOOpA3HBIC
¢dusnyeckue SIBJIEHUS W CBOWCTBA OOBEKTOB, NMPOBOIUTH CAMOCTOSITENIbHBIE HCCIICIOBAHUS B
peanpHBIX U JaOOPATOPHBIX YCIOBUSIX, YUTATh U AHAIM3HPOBATH XapaKTEPUCTUKU NPUOOPOB U
YCTPONCTB, OOBSACHATH MPUHLUIBI HX pabOTH;

19) chopMHpOBAHHOCTD MPENCTABIEHUI O METOIAX MOJTYYECHUSI HAYUYHBIX aCTPOHOMHYECKIX
3HaHUH; BJIAIEHUE YMEHMSIMH CaMOCTOSITENIbHO (POPMYJHMPOBATH LENb HCCIENOBaHHS (IIPOEKTA),
BBIIBUT'aTh THIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIMOJArarIIuX (PH3HUECKHUX 3aKOHOMEPHOCTEH H
3aKOHOB, NIPOBEPSITb HX O3KCIEPUMEHTANbHBIMU CPEICTBAMM; IUIAHUPOBATb U IPOBOAMTH
¢dusnyeckne SKCIEePUMEHTHI, OIMUCHIBATD W AHAJIM3HPOBATH NOJYYEHHYIO TMPU BBITOJHEHUU
SKCIEPUMEHTA HHPOPMALIHIO, OMIPEAEIISATh TOCTOBEPHOCTD MOJIYUYEHHOTO PE3YJIbTaTa;

20) chopMHPOBAHHOCTh YMEHHUS PeIlaTh PAcUeTHBbIE 3aJa4u C SBHO 3aJaHHOW U HESBHO
3aaHHON (PU3MYECKON MOJIENbIO: Ha OCHOBAHUH aHAJIM3a YCJIOBHS BBHIOUPATh (PU3MUECKUE MOJEINH,
oTBeHaroIue TpeOOBAHUAM 3a7auH, IPUMEHSTb (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
bu3NIEeCKUX TEOPH MPH HCIIOIb30BAHUM MATEMAaTHUYECKHX METOIOB PELICHUs 3aad, MPOBOIUTH
pacueTbl Ha OCHOBAHWM HMEIOLIUXCS NAHHBIX, AaHAJIU3UPOBATh PE3yJNbTaTbl U KOPPEKTUPOBATH
METObI PEIICHHUS C YUE€TOM IMOJYYEHHBIX PE3YJIbTATOB; pellaTh KaUe€CTBEHHbIE 3aauu, TpeOyromue
NPUMEHEHHsI 3HAHUH U3 Pa3HBIX Pa3leNioB MIKOJBHOTO Kypca (PH3UKH, a TaKXKe HHTErpaliy 3HAHUH
U3 Jpyrux TpPeAMETOB €CTeCTBEHHOHAYYHOIO IMKJA. BBICTPAMBATh JIOTUYECKYIO LEMOUKY
pacCy’>XKIeHUH ¢ ONOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHNUS,

21) chopMUPOBAHHOCTH YMEHUN AHAJM3HPOBATH U OLIEHUBATH TOCIENCTBUS OBITOBOW W
NIPOM3BOJICTBEHHOHN NIESTENIbHOCTH YEJIOBEKA, CBA3AHHOW ¢ (PM3NYECKMMH MPOLIECCaMU, ¢ TIO3ULIHIA
SKOJIOTHYECKON 0e30MacHOCTH;, NMPEACTaBICHNUH O PalMOHAIBHOM MPUPOAOIOIB30BAHNH, & TaKKe
pPa3syMHOM MHCIIOJIb30BAHUU JOCTMXKEHMM HayKu W TEXHOJIOIMH [UIsl JajibHEeHIIero pasBUTHUS
YEJIOBEUECKOr0 O0IIECTBA,

22) oBnameHWe pa3UYHBIMH criocodamu  padoTrel ¢ uHpopManmed (PU3UIECKOTro
COZIEPKAHMSA C MCIOJb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHHI
KPUTHYECKOTO aHAIIN3a U OLICHKH JOCTOBEPHOCTH MOJTydaeMol HHpOpMaLuy,

23) oBnaneHHe OPraHU3ALMOHHBIMHA U TO3HABATEIbHBIMH YMEHHMSMU CAMOCTOSITEIBHOTO
npuoOpeTEeHNs] HOBBIX 3HAHUH B MPOLIECCE BBIMOJHEHUST MPOEKTHBIX U yueOHO-HUCCIENOBATEIbCKUX
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padoT, yMeHUsMH paboTaTh B TpyNIle C BBHIIOJHEHHEM PA3JIUYHBIX COLMANIBHBIX POJIEH,
IUIAHUPOBAaTh PalOTy TPYIIBI, PALMOHAIBHO PACIPENesaTh ACATENIbHOCTh B HECTAHIAPTHBIX
CUTyalMsX, AaJeKBaTHO OLCHWBATb BKJIAA KaXXJAOTO M3 YYaCTHUKOB TPYyMIbI B pPELICHHE
paccMaTpuBaeMoit mpoOIeMsl;

24) chopMUPOBAHHOCTh MOTHBAIMU K Oyaymed npodecCHOHANIbHONW AEATENbHOCTH IO
CHEeUHATBHOCTSM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

JInuHOCTHBIE Pe3yabTAThI PpeaI3alHU NPOrpaMMbl BOCITUTAHHUS

1) IlposBnsomuii U OEMOHCTPUPYIOIIMHI YBaXKEHUE K JIIONAM TPYyJa, OCO3HAIOIIUN
LIEHHOCTh COOCTBeHHOro Tpyaa. Crpemsimuiicss Kk GOPMHUPOBAHHIO B CETEBOW Cpene JHMYHOCTHO U
npoheCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CiIenay

2)  OcosHarommii MPUOPUTETHYIO [EHHOCTb JIMYHOCTH  HYEJIOBEKA, YBAKAOLIHI
COOCTBEHHYI0O W YYXYK YHUKAJbHOCTb B PAa3JIMYHBIX CUTYalHsX, BO BceX (opMax M BHUAAX
NEeSITEJIbHOCTH.

3) CnocoOHbI TpuU B3aMMONEHCTBHM C APYTMMH JIFOABMU JOCTUTATh NOCTABJICHHBIX
LeNel, CTpeMsImuiics K (POPMUPOBAHUID B CTPOUTENILHONH OTpPACiM W CHUCTEME KIJIUIIHO-
KOMMYHAJIbHOTO XO3SICTBA JIMYHOCTHOTO POCTA Kak mpodeccroHana

4)  CnocoOHbIii  craBuTh Tepen CoOOM  memu Ui pelleHus  BO3HUKAIOIIHUX
npoeCCHOHANBHBIX 3a1a4, MOAOHPaTh CIOCOOB!I PEIIEHUs] M CPENCTBA PA3BUTHUS, B TOM YHCIE C
UCTIOJIb30BaHNEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA

5) CnocobHbIi HCKaTh W HAaXOAWTb HEOOXOAMMYKO HWH(POPMALMIO  HCIIONB3YS
pasHOOOpa3HblE TEXHOJOTMHM €€ I[IOWCKA, JJsi pEIleHHs BO3HHKAIIUX B  Ipolecce
MPOM3BOJICTBEHHON MEATENbHOCTH MpOOJeM TMpHU CTPOUTENBCTBE M HKCIUTyaTallM OOBEKTOB
KalUTAJIbHOIO CTPOUTENBCTBA

6)  CnocoOHbBIH BBIABUraTh AJbTEPHATUBHBIC BAPUAHTHI JEHCTBHH C LEIBIO BBIPAOOTKH
HOBBIX OINTHUMAJIbHBIX AJTOPUTMOB; TMO3MLUOHHUPYIOIIMNA ce0sl B CETH Kak pe3yJbTaTUBHBIA U
MIPUBJIEKATEIbHBIN YyHACTHUK TPYAOBBIX OTHOLIEHUMN

7) IlpuEMMarOmuii M NOHMMAKOIIMHA LEJMH W 338a4d  COLUAIBbHO-3KOHOMHUYECKOTO
Pa3BUTHsSI PErHMOHA, TOTOBBIM pPadOTaTh HAa MX JOCTHIKGHHE, CTPEMSIIIMNCA K TOBBILICHHIO
KOHKypeHTOCTIOCOOHOCTH JIumenkoit 00J1acTH B HAMOHAJILHOM i MUPOBOM MacIiTadax

8)  Crpemsimuiics K CaMOPA3BUTHIO M CAMOCOBEPIICHCTBOBAHHIO, MOTHUBHUPOBAHHBIN K
00y4eHHIO, TPUHUMAOIIUI aKTUBHOE yYaCTHE B COLIMAIBHO-3HAYUMON AEATENIbHOCTH HA MECTHOM
U PETMOHAJIbHOM YPOBHSIX

9) CrnocoOHblii cTaBuUTh mepen COOOH Ienu MOA BO3HUKAIONIME >KU3HEHHBbIC 3a7a4H,
nonduparh CrocoObl PEIeHUs] U CPEICTBA PA3BUTHS, B TOM YHCIJIE C UCIIOIBb30BAaHUEM LIU(PPOBBIX
CPEICTB, CONEWCTBYIOIIMIA TOJACPKAHUIO TIPeCTHka CBoel mnpodeccun u 00pasoOBaTETHbHON
OpraHu3aLuu

10) TortoBelli K mpoeCCHOHATBPHONW KOHKYPEHIMH W KOHCTPYKTHMBHOH pEakUUd Ha
KPUTHUKY

11) VYwmeromwuii aHaMU3MPOBaTh PadOUYYI0 CHTYALHMIO, OCYIIECTBISIONIUN TEKyIUH U
UTOTOBbI  KOHTPOJb, OLEHKY W KOPPEKUMIO COOCTBEHHOW JEATENIbHOCTH, HeCyIIUi
OTBETCTBEHHOCTb 32 PE3YJIbTaThl CBOEH paboThI

12) CopgeiictByromuii  (OPMHUPOBAHUIO TOJIOKHUTEIHPHOTO 00pa3a W TOJAEPKAHUIO
NpecTIKa cBoel npodeccuu
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CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUTIJINHBI

4.1 O0bem yueOHOIl THCHUTLITHHBI

Bupn yueOHoii paGoTbl

Oo0LeM yacos

BCEro mno B T.4. B 1-M B T.4. BO 2-M
yuyeOHOMY cemecTpe cemecrtpe
MJIAHY
O6wem OI1 229 51 178
Bcero 205 51 154
Teoperuueckue 3aHATHS 169 37 132
JlaboparopHbie 3aHsTHS 32 12 20
IIpakTuueckue 3aHATUSA 4 2 2
Koncynsrammu 12 12
IIpomexxyTouHas arrecTauus 12 12
IIpomexxyTounas arrectanus B Gopme: HuddepenunanbHbl Dx3aMeH
1 3a4er
4.2 TemaTn4ueckoe JIAHUPOBAHHE
HaumeHoBaHue pa3aesioB U TeM Kosauuectso uacos
O6nem Jladopa- | IIpakTu
on Bcero Teopust | TOopHBIE | 4YecKHe
padoTbl | padoThI
I cemecTp
PA3JIEJI 1. HAYUHBIH METO/I 2 2 2 - -
HO3HAHUSA NTPUPO/ABI.
Tema 1. ®u3uka — pyHnaMeHTATBHAS 2 2 2 - -
HAayKa O IPUPOAE
PA3JIEJI 2. MEXAHUKA 38 38 28 8 2
Tema 1. KunemaTuka. 10 10 6 2 2
Tema 1.1. MexaHuueckoe ABUKECHHE. 2 2 2 - -
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nBukeHust. CucreMa OTCUETA.
Tema 1.2. Ilepemelienue, CKOpOCTb U 2 2 2 - -
YCKOPEHUE MAaTEPHUATbHON TOUKH, UX
MIPOEKLMU Ha OCHU CUCTEMbI KOOpPAMHAT.
Tema 1.3. PaBHOMEpHOE U 2 2 2 - -
PaBHOYCKOPEHHOE NMPSIMOJUHENRHOE
nBrkeHue. KpuBonuHelHoe NBHKEHUE.
IIpaktuueckoe 3ansaTue Ne 1 2 2 - - 2
Ornucanne BUAOB IBIDKCHHUS
MaTepHUATbHON TOUKHU.
Jlaboparopuas pabora Nel. Usydenue 2 2 - 2 -
IBUKEHUS TeJla 10 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJYJIIO CKOPOCTHIO.
Tema 2. /Ilunamuxa, 14 14 12 2 -
Tema 2.1. Ilepssiit 3akoH HproTOHA. 2 2 2 - -
HHepuuanbHble CUCTEMBI OTCUETA.
Ilpunuun oTHocutenpHOCTH I anunes.
Tema 2.2. Macca Tena. Cuna. Bropoit 2 2 2 - -
3akOH HbIOTOHA 7151 MaTepuanbHON
Touku. Tperuil 3akoH HproTOHA 1151
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MaTCPHUAJBbHBIX TOYUCK.

Tema 2.3. 3aK0H BCEMHPHOTO TATOTEHUS.
Cuna Tsoxectu. 3akoHbl Kerutepa.

Tema 2.4. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tema 2.5. Cuna Tpenusi. Cyxoe TpeHHe.

\®)

\®)

Tema 2.6. Hasnenune. Cuna Apxumena.

\®)

\®)

Jlaboparopuas pabora No2.
HccnenosaHne 3aBUCUMOCTH CHIT
YHOPYyrocCTtu, BOSHUKANOIINX B IIPYKUHE
U Pe3UHOBOM 00pasIle, OT UX
nepopmManuu.

Tema 3. CTtaTuka TBepaoro reJa.

=

=

o

Tema 3. 1. AGCOMIOTHO TBEPIOE TETIO.
IIneudo cunbl. LleHTp TsKECTH Tena.
Ycnosus paBHOBECHsI TBEPIOTO Tea.

Jlaboparopuas padora Ne3.
Hccnenosanue ycioBUil paBHOBECHS
TBEPAOrO TEJA, UMEIOLIETO OCh
BpallleHUsL.

Tema 4. 3akoHBbI cOXpaHeHUs B
MeXaHHKe.

10

10

Tema4.1 UMnynec MaTepuanbHON TOYKH,
Umnynbe cunpl.  3akOH  COXpaHEHUs
VIMITYJIbCA.

Tema 4.2 . PeakTUBHOE ABMKEHUE.
MowmenT ummnynbsca. PaGoTta cuibl.
MOoOIHOCTL CHIIBL

Tema 4.3. Kuneruueckas s3Heprus
JloreHunanbHbIE U HENOTEHIUAIBHBIE
cuspl. [loTeHIManbHas SHEPIUsL.

Tema 4.4. 3axoH coXpaHeHUsI
MEXaHUYECKOHN 3HEprun. YIpyrue u
HEYIpyrue CTOJIKHOBEHUs. Y paBHEHHE
bepHynnu 1 npeasbHON KUIKOCTH

Jlaboparopuas pabora Ne4.
Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU
ABHUXXCHUU TeEJIa 10 HaAKJIOHHOI
IJIOCKOCTH.

PA3JAEJI 3. MOJIEKYJIAPHASA
OU3NKA U TEPMOJANHAMMKA.

33

33

27

Tema 1. OcHOBBI MOJIEKYJISAPHO-
KHHeTH4eCcKoH Teopuu. Moaenn
HAEAJBHOIO ra3a.

15

15

11

Tema 1.1. OcHOBHBIE NIOJIOKEHHUSI
MOJIEKYJISIPHO-KHHETHYECKOH TEOpHH
(MKT). Monenu cTpoeHusi ra3os,
JKUJKOCTEN U TBEpABIX Tes. Macca u
pa3Mepbl MOJIEKYJT (ATOMOB).

Tema 1.2. KonudecTBo BelecTna.
Ilocrosinnas Asoranpo. Temnosoe
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paBHOBecue. Temmneparypa.

Tema 1.3. I'a30BbIe 3akOHBL. Y paBHEHHE
Menpaeneesa—KnaneripoHa.

Jlaboparopuas pabota NeS. Usmepenue
VAEIBbHON TEIIOEMKOCTH.

Jlaboparopuas padota Ne6. [Iposepka
YPaBHEHHUS COCTOSHUSL.

Tema 1.4. 3axon JlanpTOHA.
AOcosroTHAs TeMIiepaTypa

Bcezo no 1 cemecmpy

51

51

37

12

2 cemecTp

Tema 1.5. U3zompoueccsr. I padpudeckoe
MpeCTaBJIeHUE U30IPOLIECCOB!
n30TEepMa, HU30X0pa, u3obdapa.

4

4

Tema 1.6. CBsi3b Mex 1y JaBlIeHUEM U
cpenHell kuHeTnueckoi sHeprueil. Css3b
abCOIIOTHON TeMITepaTypsl
TEPMOJUHAMUYECKONU CUCTEMBI CO
CpelHel KHHEeTUYECKON SHEepPruen

Tema 2. Tepmoaunamuka. Tensosbie
MAIIHHBL.

Tema 2.1. Tepmonnaamugeckast (T]])
cucrema. Hynesoe Hauano
TepMOAUHAMUKH. MOJenb U1eaIbHOTO
ra3a B TEPMOJAMHAMHKE

Tema 2.2. DnemenTapHas paboTa B
TepMmorHamuke. KonuuecTso TennoTsl.
TennoémkocTe Tena. Ilepsblil 3ak0H
TePMOJIMHAMUKU. BHYTpeHHsIs1 sHeprusL.

Tema 2.3.BTOpoil 3aKOH TepMOIUHAMUKHU
IUIsl PABHOBECHBIX U HEPAaBHOBECHBIX
IPOLIECCOB.

Tema 2.4. IIpuHUMOBI IEUCTBUS
teroBbix MainuH. KITJ1,

Tema 3. ArperatHbie COCTOSIHUSA
Bemecrsa. Pa3oBblie nepexoasnl.

Tema 3.1. ITapooOpazoBanue u
KoHJIeHcalus. HachIleHHble U
HEHACBIIIEHHbIC Mapbl. BiraxkHOCTH
BO3/IyXa.

Tewma 3.2. Teépnoe teno.. ebhopmanuu
TBEépAoro tenxa. Moayab FOHra.

Tema 3.3. TernyoBoe pacuiupeHue
JKUJIKOCTEN U TBEPABIX TEJ.
IIpeoGpazoBanue sHEPTUN B (Pa30BbIX
nepexoaax. YpaBHEHUE TEIIOBOTO
Oananca. [ToBepXHOCTHOE HATSIKEHUE.

Jlaboparopuas pabora Ne7. Usmepenue
abCOIIOTHON BIAKHOCTH BO3IyXa U
OLIEHKA MAacChl MAaPOB B MOMEIICHUH.

PA3JAEJI 4. JJIEKTPOJANHAMMUKA.

46

46

38
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Tema 1. DjekTpuuecKoe noJe.

Tema 1.1. Dnexktpuzamus Tem.
DnexkTpuueckuii 3apsa. Bzaumoneticteue
3apsimoB. 3akoH Kynona.

Tema 1.2. DnexkTpuyeckoe mnoie

\®)

\®)

\®)

Tema 1.3. IIpoBonHUKY B
3JEKTPOCTATHYECKOM MOJIE.
JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM
noJie

Tema 1.4. Konnencarop.
DNeKTPOEMKOCTb KOHEHCAaTOpa.
DHeprus 3apsLKEHHOTO KOHIEHCATOPA.

Tema 2. IloCcTOSIHHBIH 3JICKTPHYECKH I
TOK.

20

20

14

Tema 2.1. Cuna Toka. I1oCTOSIHHEIN TOK.
Hcrounuku Toka.

Tema 2.2. 3axon Oma aJis ydacTka [eru.
DIEKTPUIECKOE CONPOTHBIICHHE.

Tema 2.3. IlocaemoBaTenbHOE,
napajuieIbHOE, CMEIIAHHOE COSTMHECHHE
MPOBOJHUKOB.

Tewma 2.4. IIpasuna Kupxroda.

Tema 2.5. PaboTa 3JIeKTPUYECKOrO TOKA.
3akon [xoyns—Jlenua. MomHOCTH
SJIEKTPUIECKOTO TOKA.

Tema 2.6. 3JIC u BHyTpeHHEE
COTIPOTHBJICHUE UCTOYHHKA TOKA. 3aKOH
Oma 1151 TOJTHOM LIETIH.

Tema 2.7. MOIIHOCTb UCTOYHHKA TOKA.
KopoTkoe 3ambikanue.
KoHaeHcaTop B ienu NOCTOSIHHOTO TOKA.

Jlaboparopuas pabora Ne8.
HUccnenoBanne CMEIIAHHOTO COSTUHEHHSI
PE3HCTOPOB.

Jlaboparopuas padora Ne9.
HsmepeHre yaenbpHOTO COMPOTHBIIEHUS
IMPOBOJHUKOB.

Jlaboparopuas pabora Nel0. Mzmepenue
2JIC v BHyTpEHHETO COPOTUBJICHUS
HUCTOYHHUKA TOKA.

Tema 3. Toxku B pa3iH4YHBIX cpeaax

=

=

=

Tema 3.1.DnexkTpuueckasi IPOBOJUMOCTD
Pa3JIMYHBIX BELIECTB. DJIEKTPUUECKUM
TOK B BaKyyMe.

Tema 3.2. I[lonynpOBOIHUKY.
DNIEeKTPUUECKUN TOK B AJIEKTPOJINTAX.
DJIEeKTPUUECKU TOK B rasax.

Tema 4. MaraurHoe moJie.

=

=

=

Tema 4. 1. MarautHoe nose. Bexrop
MarHuTHON MHAYKIMHU. OnbIT Dpcrena.
Cuna Amrmepa,
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Tema 4. 2. Cuna fopeHua, MarHutHoe
nosne B BewlecTse. deppomarHeTUKH,
napa- u gnamarHeTuKu.

NabopartopHas paborta Nell.
WccnegoBaHne MarHUTHOIO NONS
NMOCTOAHHbIX MarHMUTOB.

Tema 5. DneKTpomarHumTHas
NHOYKLNA.

Tema 5.1. AABNeHMe 31eKTPOMarHUTHOM
nHaykumn. 34C nHaykuunm.

Tema 5.2. 3aKOH 3/1eKTPOMarHUTHOM
NHAYKuMn dapaged. Tokn Pyko.
Tema 5.3. 34C nHAyKuMn B
NPOBOAHUKE, ABVKYLLEMCA B MarHUTHOM
none. Mpasuno JleHua.

Tema 5.4. IHAYKTUBHOCTL. ABNeHne
CaMOUHAYKLUUN. SHEeprua MarHMTHOro
nons.

PA3LEN 5. KONEBAHUNA U
BO/THbI

Tema 1. MexaHunueckue KonebaHus.
Tema 1 1 KonebatenbHas cuctema.
CBo6ogHble KoniebaHusa. AMnanTyja un
(hasa konebaHwuii. Mepnog 1 yactToTa
KonebaHui.

Tema 1 2. MoHATKE 0 3aTyXaKOLWNX
Kone6aHusaXx. BbIHYXeHHble KonebaHus.
Pe3oHaHC. ABTOKO/1Ie6aHuA.
NabopartopHas paboTta Nel2.

N3yyeHune 3aKOHOB ABMKEHUA TeNna B
Xofe KonebaHWin Ha ynpyrom nojasece.
NabopatopHas paboTta Nel3. M3yyeHue
OBVDKEHNSA HUTAHOTO MasTHUKA.

Tema 2. ONeKTpOMarHUTHbIE
Kone6aHms.

Tema 2. 1. Koneb6aTenbHblli KOHTYP.
®opmyna TomcoHa.

Tema 2. 2. 3aKOH COXPaHeHNs 3Heprum B
naeanbHOM KoJiebaTeNnbHOM KOHTYpe.
3aTyxatouime aneKTpoMarHuTHble
Kone6aHus.

Tema 2. 3. [epeMeHHbIl TOK.
CuHycounanbHblii NEPEMEHHbIN TOK.
Pe30HaHC TOKOB. Pe30HaHC HanpsXeHuH.
Tema 2. 4. geanbHblil TpaHchopmaTop.
NabopartopHas paboTta Nel4.

M3ydeHne TpaHchopmaTopa.

Tema 3. MexaHunyeckue u
3/1eKTPOMarH1THbI€ BOJHbI.

Tema 3.1.MexaHnyeckune BOJHbI.
MMonepeyHble N NPOLO/bHBIE BOSHbI.

48

10

32

48

10
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Tema 3.2.CBoiicTBa MEXaHUYECKUX BOJIH:
OTpakeHHe, MPEJIOMIICHHE,
uHTepdepeHyst 1 Audpaxyst. 3ByK.

Tema 3.3. DneKTpOMarHUTHBIE BOJTHBI.
CBoOHCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxkeHHe, peJOMIIEHHUE, TTONApU3aLus,
uHTEephepeHIHs U TUGPAKIIHSL.

Tema 3.4. IlIkana 37€KTPOMarHUTHBIX
BOJIH. [IpriMeHeHne 3/1eKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

Tema 4. Onruka.

22

22

20

Tema 4. 1. IIpsimonuneiinoe
pacnpoOCTpaHEHHUE CBETA B OMHOPOAHON
cpene.

Tema 4. 2. OTpaskeHue cpeta. 3aKOHBI
OTPAKEHHUSI CBETA.

Tema 4. 3. Ilpenomnenue cBera. 3aKOHbI
NPEJIOMIICHHUS CBETA.

Tema 4. 4. Xoa nydeil B npusMme.
Hucnepcus ceera. CloXHBINH COCTaB
benoro ceera. L[ger.

Tema 4. 5. Cobuparomue u
pacceuBaroIye JIUH3bI.

Tema 4. 6. @opmMysia TOHKOU JIMH3BL.
VBenuueHue, qJaBaeMoe JIMH30M].

Tema 4.7. Iloctpoenne n3oOpaskeHui
TOYKH U OTpe3Ka MPsIMOH B COOMPAFOLITNX
U PAaCCEHMBAOLINX JIMH3aX U UX CUCTEMax.

Tema 4. 8. Ontrueckue npudopsl. 1'nas
KaK ONTHUYECKasi CHCTeMa.

Tema 4. 9. BonHoBas ontuka.
Wnrepdepenuus ceera. KorepeHTHbIE
VUCTOYHHKH.

Tema 4. 10. Judpaxius cBeTa.
Hudpaxmonnas pemérka. [lomsapuzanus
CBETA.

Jlaboparopuas pabora NelS. Msmepenue
MOKa3aTesisl MPEJOMJICHHSI CTEKJIA.

PA3JEJ 6. OCHOBbBI
CIHEHUAJIBHOU TEOPUH
OTHOCHUTEJBHOCTMN.

Tema 1. Teopusi 0OTHOCUTEJBLHOCTH

=

=

=

Tema 1.2. IlocTynatel ciequaibHON
TEOPUU OTHOCUTETBHOCTH.
[Ipeobpazosanus Jlopenua. Ycnosue
NpUIUHHOCTH. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH.

Tema 1.3. DHeprus u ummnyJbc
PENATUBUCTCKON YaCTULIBL.

CBs13b Macchl ¢ 3HEPrUeil U UMITYJIbCOM.
DHeprusi MoKosi.
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PA3JIEJI 7. KBAHTOBAS ®U3UKA 18 18 14
Tema 1. KopnyckynsipHo-BOJIHOBOM 6 6 6
AYAJH3M.

Tema 1.2. PaBHOBECHOE TEIIIOBOE 2 2 2
nznydeHue. I'unoresa Ilnanka o kBaHTax.

Tema 1.3. @oTOHBI. DHEPrus U UMIYJIbC 2 2 2
¢dorona. Dorosdpdexr

Tema 1.4. laBnenue ceta. BonHOBbIE 2 2 2
cBolicTBa yactull. Bonne! ne bpoiins.

Tema 2. ®usuka aToma. 8 8 4
Tema 2. 1.0OnbITbI IO UCCIIEOBAHUIO 2 2 2
cTpoeHus aroMa. [Inanerapnas monenb

atoma Pezepdopna. [locrynarer bopa

Tewma 2.2 Bunb! ciektpoB. CrioHTaHHOE U 2 2 2
BBIHY KJIEHHOE U3JIydeHHe cBera. Jlasep.

Jlaboparopuas pabora Nel6. 2 2 -
Habmogerne mMHERYaTOro CeKTpa.

IIpaxTuueckoe 3ansatue Ne 2 2 2 -
KBaHTHI CBETA.

Tema 3. ®u3uKa AaTOMHOIO SIAPA H 6 6 6
3JIeMEHTAPHBIX YACTHIL.

Tema 3.1 Hyknonnas Mopens snapa. 2 2 2
PagunoaktuBHOCTE. 3aKOH

PalOaKTUBHOIO pacnaja.

Tema 3.2.DHeprust CBsi3U HYKJIOHOB B 2 2 2
simpe. SAnepusbie cubl. Jledekt Macce

sapa. SaepHblie peakuuu.

Tema 3.3. @yHnaMeHTaIbHBIE 2 2 2
B3aUMOAEUCTBUA. bapruOHBI, ME30HBI U

nenToHel. PU3KKa 3a NpenenamMu

CrangaptHoit Mogenu. Témuast MaTepust

1 TEMHAst JHEPT U,

PA3JEJI 8. 3JIEMEHTDBI 14 14 14
ACTPOHOMUH N

ACTPO®U3IUKMN.

Tema 1. DTanbl pasBuTus 14 14 14
acrpoHomun. CoJiHeUHas1 cucTeMa.

I'anakTuka. Becesennas.

Tema 1. 1. Drane! pa3BUTHSA aCTPOHOMMUU. 2 2 2
Tema 1. 2. MeTonb! aCTPOHOMUYECKUX 2 2 2
UCCJIEIOBAHUN

Tema 1. 3. Conneynas cucrema. CoJiHLE. 2 2 2
Tema 1. 4. 3BE31b1, UX OCHOBHEIE 2 2 2
XapaKTePUCTUKU.

Tema 1. 5. Mneunsiii IIyts — Haa 2 2 2
I'anakTuka

Tema 1. 6. Bcenennas. Paciiupenue 2 2 2
Bcenennoii. 3akon Xab6ina.

Tema 1. 7. MacimraOHast CTPyKTypa 2 2 2

Bcenennoii. Meraranaxktuka.
Hepeménnbie npobieMbl aCTPOHOMHUH.
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Bcezo 6o Il cemecmpe 154 154 132 20 2
Koncyromauuu 12
Ipomesicymounan ammecmayus 12
Hmozo 229 205 169 32 4

4.3 TeMmbl HHAUBHAYAJbHBIX POEKTOB

B Teuenme 1 kypca kakapiM OOy4arOIIMMCSI BBIMOJHSIETCS WHIWBUAYAJIBHBIA MPOEKT MO
OJTHOW WJTM HECKOJIbKUM AMCLUILIMHAM, 38 CUET BPEMEHH, OTBEIEHHOTO HAa W3yYeHHE TUCIUILTHHBI
(PenepanbHBIii TOCYIapCTBEHHBIH OOpa3oBaTENbHBIN CTaHAAPT CpeaHero (IMOJHOTo) oOmiero
oOpas3oBaHus, yTBEepKAeHHBIN nprkazoM MuHoOpHayku Poccun ot 17 ampenst 2012 . Ne 413).

WX B L=

DO = et et e pmt pd pd d ek d
CPLXAN L= O

AJbTepHaTUBHBIE BUJIbI SHEPTUU.

BiusiHne MarHUTHBIX Oypb Ha 30POBBE UEIOBEKA.

INonorpadus u ee npuMeHeHUe.

Bona 3HakOMas 1 HE3HAKOMAsI.

HHppakpacHOe U3TyueHHE — OKHO B HEBUIMMBII MUD.

Hcropust pa3BUTHS 3IEKTPUIECKOTO OCBELIEHMUSI.

IInasma — 4yeTBEpPTOE COCTOSTHUE BELIECTBA.

Jlazepsl U UX MpUMEHEHUE.

MarsutHoe 1noJie ¥ €ro BJUsSHUE Ha )KUBble OPraHU3MBL
IIpumenenue siaepHBIX PEaKTOPOB.

Poccuiickue naypearst Hobenesckoii mpeMun B 00nacT UK.
CoBpemeHHast SHepreTuka U NepcreKTUBbI €€ Pa3BUTHS.

dusrKa U apXUTEKTypa.

Tennosele ABUraTENN.

IIpoOneMbl 3KOJIOTHH, CBSA3aHHBIE C UCTIOJIB30BAHNEM TEITUIOBBIX MALIHH.
Benuuaiimne oTKpeITHS PH3UKY.

3HaueHue oTKpbITHil ["anunes.

OnTuueckue sIBI€HUs B IPUPOJE.

VYbTpa3Byk (NOJy4eHHe, CBOHCTBA, IPUMEHEHHE).

YepHble OBIPHL.
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YCNOBUNA PEANN3ALNN MPOTPAMMbI YYEBHOW ANCLUUNMNTNHBI
5.1 MaTepuranbHO-TeXHNYECKOEe 0b6ecneyeHune
Peanunsaumsa yue6HO ANCUMUNANHBI OCYLLLECTBASETCA B y4eOHOM KabuHeTe «Dun3nka».
O6opyaoBaHue yue6HOro KabuHeTa:
- NnocaflodHble MecTa Mo KOAM4YecTBy 0byyaroLmxcs;
- paboyee mecTO npenogasarens;
- KOMMJEKT y4ebHO-MEeTOANYECKOW LOKYMeHTaL MW,
TexHuyeckne cpeacTsa 00yUYeHus:
- KOMNbKOTEP C NMLEH3NOHHBIM MPOrpaMMHbIM 06ecneyeHnem;
- MyNbTUMEAMIiHbIA NPOEKTOpP,
- 3KpaH.
HarnsgHble nocobus:
- feicTBYIOLLAA MOAE/Ib MaLLVHbI MOCTOAHHOIO TOKa,;
- MaKeT KOHJAeHcaTopa,;
- MakKeT Auvofa nonynpoBogHWUKOBOTO;
- MakeT GUNONAPHOro TpaH3UCTOpa,;
- MaKeT 3/IeKTPOBaKyyMHOr0 TP1OAa;
- MaKeT Tpexga3Horo TpaHcgopmaTopa;
- KOMMNEKT KOAOTPAHCMOPAHTOB MO KYpCY «DNEKTPOTEXHUKA U 3NEKTPOHMNKAY;
- KOMMN/IEKT KOAOTPAHCNOPAHTOB Mo Kypcy «OCHOBbI 31eKTPONpuUBoLa»;
N3meputensHble npubopsl 1 060pyAoBaHuE:
- NabopaTOPHbIN CTEHS «DIEKTPOTEXHUKA U OCHOBbI 3/IEKTPOHUKU» DTUOI3-M2-CPM;
- NabopaTopHbIi KOMNNEKC «DNEKTPOTEXHMKA C OCHOBAMMU 3/IEKTPOHUKNY;
- nabopaTopHbIl cTeHA «O06LWas aNeKTPOTEXHNKA U 3NEKTPOHMKAY;
- NYNbT MNOAKNOYEHUSA CTEHAOB C aBTOMATMUYECKOM 3alUTOoM;
- WWT pacnpefenunTesbHbIi;
- U3MepuTeNibHble NPUBOPBI;
- TpexgasHblli TpaHchopMaTop;
- ABUraTenb TpexMasHbli aCUHXPOHHbIN;
- NabopaTopHbIN 6N0K NUTaHKS;
- 3BYKOBOWA reHeparop.

5.2 HthopmaLoHHOe obecneyeHne 006yUeHUA

[ns peanu3aunn nporpamMmmbl B 6MGANOTEUHbIN (DOHA BXOAAT YUYEOHUKU, YUeOHO-MeToANYEeCKMe
KomnnekTbl (¥YMK), obecneumBatroLme 0CBOEHNE YHEOHOM AUCUUNINHBI «DPU3NKa».

MeyaTHble M3gaHun4

OcHoBHa#n
1 PopunoHoB, B. H. ®wusuka : yyebHOoe nocobue Ana cpefHero npogeccuoHanbHoro ob6pasosaHus /
B. H. PoguoHoB. — 2-e wu3g., ucnp. u gon. — Mocksa : M3gatensctBo HOpant, 2023. — 265 c. —
(MpodeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-07177-1. — TeKCT : 3NeKTPOHHbIA //

O6pa3oBaTenbHaa nnatpopma KOpaiT [cainT]. — URL: https://urait.ru/bcode/512604.
2. PognoHos, B. H. ®wu3umka ana konnegxkein : yueb6Hoe nocobue Ana cpegHero npodeccroHabHOro
obpasoBaHusa / B. H. PoguoHos. — MockBa : W3paTtensctBo  KOpant, 2023. — 202 ¢c. —
(MpodeccmoHanbHoe o6pasoBaHue). — ISBN 978-5-534-10835-4. — TeKCT : 31eKTPOHHbIA //
O6pa3oBaTenbHaa nnatpopma KOpait [cainT]. — URL: https://urait.ru/bcode/517346.
3. KanawHukos, H. Tl ®usmka : y4yebHMK W MPaKTUKYM [And CpeaHero npodeccroHabHOro

obpasosaHua / H. M. KanawHwukos, C. E. MypaBbeB. — 2-e u3fg., nepepab. u pon. — Mocksa :
WN3patenbctBo HOpait, 2023. — 496 c. — (MpodeccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-
16205-9. — TeKcT : 3NneKTpoHHbI // O6pa3oBatenbHas nnatpopma HOpant [cant]. — URL:

https://urait.ru/bcode/530614.
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1. Aizenyon, A. £. ®uznka : yaeOHUK U NMPAKTUKYM U CpeaHero npodeccHoHanbHOTro obpa3zoBaHus /
A. E. Aizernion. — Mocksa . MszpmatensctBo FOpaiit, 2023. — 335c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-00795-4. — Texkcr : snexkrponnslii / OOpasoBarenbHas ruiatgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/513094.

2. Bacumves, A. A. ®usuka : yueOHOe mocoOWe i CpeaHero mnpodeCcCHOHAIBHOrO oOpasoBanwst /
A. A. Bacunwes, B. E. ®enopos, JI. J{. Xpamos. — 2-e¢ u3a., ucnp. u non. — Mocksa : M3narenscTBo
Opaiit, 2023. — 211 ¢. — (IlpodeccuonanvHoe obpazoranue). — ISBN 978-5-534-05702-7. — Tekcr :
3ekTpoHHbIH // OOpaszoBarenbHas matdopma FOpaiir [calit]. — URL: https://urait.ru/bcode/514208.

HNudopmaunonnbie pecypebl
-9BC <<IPRb09ks»
- 9bC «FOPAUT»

KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMSI YUEBHO¥
JUCLIMILJIMHBI
KOHTpOHb 1 OLCHKAa pesyanaTOB OCBOCHUs AUCLUITIINHBI OCYU.[GCTBJ'I;II-OTC;I npenonaBaTeneM B

npouecce MnpoBEACHUA MPAKTUYCCKUX 3aH$ITI/II\/'IJ OLCHKHN OTBCTOB Ha KOHTPOJIBHBIC BOIIPOCHI, a4 TAKKE
BBITTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAUBUAYAJIbHBIX SaHaHHfI.

PesyabTaThl 00yueHus MeToabl KOHTPOJIS H
OLICHKH Pe3yJIbTATOB
o0yueHust
1) chopMHupOBAaHHOCTD MPEACTABICHUN O POJIU U MeCTe (PUUKU U OueHka NEPEUNCICHHBIX
ACTPOHOMHH B COBPEMEHHOM HAy4HOH KapTHHE MHPA, O pe3ynbpTaToB  OOy4YeHHs
crucreMooOpasyromeii posu GU3NKH B Pa3BUTHH €CTECTBEHHBIX HAyK, npu BBITIOJIHEHHH:
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaAe POCCUHCKUX U YCTHOT'O ompoca,
3apyOeKHBIX YUEHBbIX-(PH3UKOB B Pa3BUTHE HAYKU,; TIOHUMaHHUE MUCBMEHHOTO  OTIpOCa,
($u3nIeCcKOo CYIHOCTH HAOMIOJAeMBIX SIBJICHUH MHUKPOMHpPA, MAaKPOMHUpPA | TECTHUPOBAHUS, Ha
U Meramupa; MOHMMAaHHE PO ACTPOHOMUH B MPAKTUYECKON MPOMEKYTOUHOM u
IESATEIbHOCTH YeJIOBEKA U JaJbHEHIIEeM HAyYHO-TEXHUYECKOM Pa3BUTHUH, | UTOTOBOM KOHTpOJIE.
ponu pu3uku B GOPMHUPOBAHNH KPYro3opa v GyHKIHOHAIBHON
IPaMOTHOCTH YeJIOBEKA [Tl PEIEHUs MPAKTHYECKHIX 3a/1a4; Onenka B paMkax
2) chopMHUPOBAHHOCTh YMEHHUH PAaCIIO3HABATh (PU3HUECKUE SIBJICHUS MPOMEXKYTOUHOM
(poueccel) 1 OOBSICHITh UX HA OCHOBE M3YUYEHHBIX 3aKOHOB! aTTeCTALHH:

PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEeHHE, CBOOOHOe | nuddepeHInpoBaHHbIH
nasieHue TeJ, ABIKEHHE MO OKPYKHOCTH, MHEPLHUs, B3aUMOICHCTBUE TEJ, | 3a4eT U HK3aMeEH.
KosiebaTenbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBHKEHNUE, MU Py3us,
OpPOYHOBCKOE IBIXKEHHE, CTPOSHHE JKHIKOCTEH 1 TBEPBIX T,

U3MEeHeHne 00beMa Tell IIPH HarpeBaHUH (OXJIAXKIEHHUH), TETIIOBOE
paBHOBECHE, UCTIAPEHHE, KOHACHCALWS, TUTABJICHHE, KPUCTAJUTH3ALIHS,
KUTIEHHE, BJIAKHOCTD BO3IyXa, CBSI3b CPEAHEN KNHETHYECKON SHEPTUH
TEIUIOBOTO ABM)KEHHS MOJIEKYJI C a0COIOTHOM TeMIepaTypoii,

MOBBIIIEHUE JTABJICHHUS ra3a MPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXKy TApaMETPaMH COCTOSIHHS I'a3a B U30MPOLIECCaX;
3NEKTPHU3ALMS TEN, B3aUMOEHCTBHE 3apsII0OB, HArpeBaHUE MPOBOIHUKA C
TOKOM, B3aUMOJICHICTBHE MarHUTOB, HJIEKTPOMArHUTHAs WHAYKLIHS,
IEeWCTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM M JBMIKYIIUHCS 3apsiz,
3JIEKTPOMArHUTHBIC KOJIEOAHUS M BOJIHBL, MPSIMOJIMHEHHOE
pacrpoCTpaHeHHe CBETA, OTPAKEHHE, IPEJIOMIIEHUE, HHTEP(EPEHIIHS,
audpakius 1 MoysIpu3anys CBETa, AUCTIEPCHUs CBETa;, (POTO3TEKTPUIECKUit
3¢ deKT, CBETOBOE AaBJIEHHE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aToMa
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BOJOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs paJlOaKTUBHOCTD;

3) BIaneHne OCHOBOIOJIATAIOIIMMH (PU3NIECKUMU IMTOHSITHIMU U
BEJIMYMHAMH, XaPaKTEPUIYIOIIUMHU (PH3UUECKHE TPOLECCHI (CBSI3aHHBIMU C
MeXaHUYEeCKUM JABI)KEHHUEM, B3aUMOJIEHCTBUEM Tell, MEXaHUYECKUMU
KOJICOaHUSIMU M BOJTHAMH, aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM BEIECTBa,
TEIJIOBBIMHU MTPOLIECCAMM; IEKTPUUECKUM U MarHUTHBIM IOJISIMH,
3NEKTPHUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMH KOJIEOAHUSIMHU U BOJIHAMY,
ONTUYECKUMU SIBJICHUSIMH, KBAHTOBBIMU SIBJICHUSIMU, CTPOEHHEM aToMa U
aTOMHOTO SIIpa, PaIHOAKTUBHOCTBIO); BIAZCHUE OCHOBOIOJATAIOIIIMU
ACTPOHOMMYECKUMU MOHATUSIMHU, NO3BOJIAIOLIMMU XapaKTepHU30BaTh
IIPOLIECCHI, TPOUCXOASIINE Ha 3B€3/1aX, B 3BE3HbIX CUCTEMAX, B
MEKTaJaKTHIeCKOH cpenie; IBHKEHNE HEOSCHBIX TEJI, SBOJIIOLIUIO 3BE3]] U
Bcenennoir,

4) BnaneHNe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMH (3aKOH
BceMupHoro tsarotenus, L, II u 111 3akonel HprOTOHA, 3aKOH COXpaHEHUs
MeXaHUYeCKOM SHepruu, 3aKOH COXpaHEHUs UMITyJIbCa, IPUHLIMII
CYNEpHO3ULUHU CUJI, IPUHLIUI PABHONPABHOCTH HHEPLIMAIBHBIX CUCTEM
OTCUeTa; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA,
ra3oBbl€ 3aKOHBL, MEPBBIM 3aKOH TEPMOANHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, 3akoH OMa 11 yyacTka LenH,
3akoH OMa [J1s1 IOJTHOH 3JIEKTPUYECKON 1ernu, 3akoH [xoys - Jlenna,
3aKOH 3JIEKTPOMArHUTHON MHIYKINH, 3aKOH COXPaHEHMsI SHEPTUH, 3aKOH
MPSIMOJIMHEITHOTO PAaclpOCTPaHEHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MPEJIOMIIEHHUS CBETA, 3aKOH COXPAHEHUsS SHEPIHH, 3aKOH COXPaHEHUs
UMITYJIbCa, 3aKOH COXPAHEHUsI dJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXpaHeHUs
MacCcOBOT0 YHCIIA, MOCTyIaThl bopa, 3ak0H pamnoakTHBHOTO pacnana);
yYBEPEHHOE HCIOJb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEN MPpU aHAJIH3e
(U3MUECKUX SIBJICHUN U TIPOIECCOB;

5) yMeHHe YIUTBIBATh IPAHULIBI MPUMEHEHUS H3YUE€HHBIX (PU3HMUECKUX
MoJieNiell: MaTepuanbHas TOUKa, HHepLHalbHasl CUCTEMA OTCUETa,
UA€abHBIN ra3; MOJEIN CTPOCHHUS I'a30B, KUAKOCTEN U TBEPBIX Tel,
TOYEUHBIN 3JIEKTPUUECKUH 3apsif, AAepHas MOJeNb aTOMa, HyKJIOHHast
MOJIeJIb AaTOMHOT'O Siipa MPH peIeHNH (U3NIECKUX 3a1ad;

6) BIaneHHEe OCHOBHBIMH METOAAMU HAYYHOTO MMO3HAHM,
UCTIOJIb3YEMBIMHU B (PU3HKE: MPOBOIUTH MPSIMbIE M KOCBEHHBIE H3MEPEHUS
($u3NIECKUX BETUYUNH, BBIOMPAasi ONTUMAJBHBIA CIIOCOO U3MEPEHHs U
HCIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTENH N3MEpPEHUI],
MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKIX BEIUNYHH C
UCTIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, OOBSICHATD MOJTyUEeHHbIE
PE3yJIBTAThI, UCTIONB3Ys (PH3UUECKHE TEOPUH, 3aKOHBI U TIOHATHSI, U IENIaTh
BBIBOJIBI; COOIIIOAATh MpaBmiia OE30MacHOTrO TPyAa MPH MPOBEACHUN
UCCIIEIOBAHHUH B paMKax yueOHOro 3KCIIEpUMEHTa U yueOHO-
UCCIIEIOBATENbCKON AEATEIBHOCTH C HCIIOJIB30BaHNEM I (PPOBBIX
U3MEPUTENBHBIX YCTPOHUCTB U 1abopaTopHOTO 000PYIOBAHMS,
c(pOPMHUPOBAHHOCTD NMPEACTABICHUN O METOAX MOJyYSHHsT HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM,

7) cOpMHPOBAHHOCTb YMEHHUS PELIaTh PACUETHBIC 33a4H C SIBHO
3aaHHON (PU3NIECKON MOMEIBIO, UCTIONB3YS (PU3NUECKHE 3aKOHBI 1
NPUHIUIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4H BEIOUPATh (PU3NIECKYIO
MOJIeJIb, BBIACIATh (PHU3UUECKUE BETHUUHBI U YOPMYJIbI, HEOOXOIMMBIE TSI
ee peLIeHus], MPOBOJUTb PaciyeThl U OLEHUBATb PEAbHOCTD MOJTYUYE€HHOTO
3HaueHMsI PU3MUECKON BEJIMYHHBL, pelIaTh KAYeCTBEHHBIC 3a0a4H,




BBICTPaMBast JJOIMYECKH HEMPOTUBOPEUHBYIO LIETIOUKY PACCYKIESHHH ¢
OTIOPO Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS,

8) copMHPOBAHHOCTE YMEHHS TPUMEHSTH MTOJIy4EHHbIE 3HAHUS IS
OOBSICHEHHUS YCIOBUH MPOTEKAHMsI (PU3NUIECKHX SIBJICHUI B IPUPOIE U IS
NPUHATHUS PAKTHYECKUX PEIICHUH B MOBCEHEBHOM JKU3HU IS
obecnieueHnst 6e30MacHOCTH MU 0OpaIeHnH ¢ OBITOBBIMU MPHOOpPAMH U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3A0POBBS 1 COONIOICHHS
HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKPY’KAIOLIEeH cperie; MOHUMaHNe
HEOOXOIUMOCTH MPUMEHEHUS TOCTH)KEHUH (PU3HKH U TEXHOJIOTUN ISt
PALMOHATIBHOTO PHUPOAOTIOIB30BAHNS,

9) chopMHUPOBAHHOCTH COOCTBEHHOH TIO3UIINH IO OTHOILIEHUIO K
¢dusnyeckoit mHGOPMALIUH, TIOIYIaeMOH U3 Pa3HBIX HCTOYHUKOB, YMEHUH
UCTIOJIB30BATh LIU(PPOBBIE TEXHOJOTUH [T IOUCKA, CTPYKTYPHUPOBAHHUS,
UHTEPIPETANU U NPEICTaBIEHIS yueOHON U HAyIHO-TIONYJIAPHON
UH(pOpPMALNY; Pa3BUTHE YMEHUN KPUTUYECKOTO aHAJIHM3a MOJIy4aeMOi
uHpopManuy,;

10) oBnaneHne yMeHUsIMH paboTaTh B IPYIIE C BBITOJHEHHEM
Pa3IUYHBIX COLMANBHBIX POJIEH, TUIAHUPOBATH PA0OTY IPYIIILI,
PALMOHAIBHO PACTIPENEISATh NeITeIbHOCTh B HECTAHAAPTHBIX CUTYALUSX,
a/IeKBaTHO OLICHUBATH BKJIAJ KAKJIOTO U3 YYaCTHUKOB IPYIIIBI B pEIIEHUE
paccMaTpuBaeMoit mpoOIeMsl;

11) opnanenwue (chOpMUPOBAHHOCTh MPEACTABICHUHN ) MPaBUITAMU
3anucH pusndeckux GopMyt pesbehHO-TOUEHHOH CHCTEMbI 0003HAUEHUH
JI. Bpaiins (uist cinensix v ¢1a0OBUASIINX O0YYArOIIUXCS).

12) copMUpOBaHHOCTH MOHUMAHHUS POJIH (PU3HKH B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOH, COLIMATIBHON 1 3THYECKOH chepax nesiTeTbHOCTH
YeJIOBEeKa; POJIU U MecTa (PU3UKU B COBPEMEHHOH HayYHOH KapTHHE MHPA,
POJIM ACTPOHOMUH B MPAKTUYECKOHN EATEIbHOCTH YeJIOBEKa U
IaTbHENIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH,

13) copMUPOBAHHOCTH CHCTEMbI 3HAHHI O (PH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, NEHCTBYIOIIUX HA YPOBHSX
MUKPOMHPa, MAKPOMHPA U METaMHpa, MPEICTaBICHUH O BCeoOIeM
xapakrepe PU3NIECKUX 3aKOHOB; MPEICTABICHUH O CTPYKTYpe
NoCTpOoeHHst (PU3MUECKON TEOPUH, YTO TIO3BOJIUT OCO3HATH POJIb
(yHIaMEeHTaNbHBIX 3aKOHOB U MPHHIUIIOB B COBPEMEHHBIX
NPEACTaBICHUSX O PUPOJIE, MOHATH T'PAHHLIBI TPHUMEHUMOCTH TEOPHH,
BO3MOJKHOCTH UX NMPUMEHEHUSI 1151 OTIMCAHHS €CTECTBEHHOHAYYHBIX
SIBJICHUH U MPOLIECCOB;

14) copMHpOBaHHOCTE YMEHHS Pa3IN4aTh YCIOBHUS IPUMEHUMOCTH
Mozenel (PU3NUECKUX Tell U MPOLIECCOB (SIBIICHHH ). HHEPLIHAIbHAS
cHCTeMa OTCUETa, MaTepUaNIbHAs TOUKA, PABHOYCKOPEHHOE BHIKCHUE,
cBoOOaHOE TaieHue, abCOMOTHO yrpyras aedopmanusi, abCOTIOTHO
yrnpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHUS, MO/eTIell rasa,
JKUJIKOCTH U TBEPAOTO (KPUCTAJUINIECKOT0) TeJa, HASATbHOTO Iasa,
TOYEYHBIN 3apsi, OMHOPOAHOE JIEKTPUUECKOE MOJIE, OTHOPOIHOE
MarHUTHOE TI0JIe, TAPMOHMYECKUE KOJIeOaHUsl, MAaTEeMaTHYECKII MasTHHK,
U/I€ANTbHBIN NPY)KMHHBIA MasiTHUK, TAPMOHHYECKUE BOJIHBI, UIC€ATbHBIH
KOJIe0aTeNbHbIN KOHTYP, TOHKAs JIMH3a, MOZEJIeH aTOMa, aTOMHOTO spa U
KBAaHTOBOM MOJIEJIN CBETA,

15) chopmMupOBaHHOCTH YMEHHSI OOBSICHITh OCOOEHHOCTH TIPOTEKAHUS
(bu3NIECKUX SABJICHUI: MEXaHUIECKOE IBM)KEHHUE, TETNIOBOE IBIKEHHE
YaCTHUI] BEIECTBA, TEIJIOBOE PABHOBECHE, OPOYHOBCKOE JIBUYKEHHUE,




mddysus, ucnaperne, KUMIEHWE U KOHIECHCALNS, TUIABJICHUE U
KPUCTAJIN3aLs, HAPABIEHHOCTD TEILIONepenayy, dIeKTpU3aluu Tell,
SKBUMOTEHLUATIBHOCTH MOBEPXHOCTHU 3apsi’KEHHOTO IIPOBOAHUKA,
3JIEKTPOMArHUTHON UHAYKLUH, CAMOUHAYKLMH, 3aBUCHUMOCTH
CONPOTUBJIEHHUS MOJYIIPOBOJHUKOB "p-" U "n-TUIIOB" OT TeMIiepaTyphl,
pe3oHaHca, HHTepPepEeHINH BOJIH, TUPPAKLINH, JUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO oTpakeHus1, GoTtodhdekt, Pru3nuecKkue mpUHLHIIBI
CIIEKTPAJILHOTO aHaJIn3a 1 paboThI asepa, "anbda-" u "dera-" pacmamsl
siep, raMMa-u3JyueHue siep;

16) chopMHpOBAaHHOCTh YMEHHUI MPUMEHATD 3aKOHBI KITACCHUECKOM
MEXaHHUKH, MOJIEKYJISIPHON (PU3UKH U TEPMOIUHAMUKY, SJIEKTPOIUHAMUKH,
KBAaHTOBOH (PU3UKH ISl aHAIN3a U OOBSICHEHUS SIBJICHUH MHUKPOMHPA,
MaKpOMHpPa U METaMUpPa, Pa3IMYaTh YCIOBHS (TPaHULIbI, 00IaCTH)
NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IIOHIMATh BCEOOIITHI XapakTep
(yHIaMEHTaNIbHBIX 3aKOHOB (3aKOH COXPaHEHHs MEXaHIMUYECKOH SHEPTHH,
3aKOH COXpaHEHUsS UMILyJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS, TIEPBbII
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsa, 3aKOH
COXPaHEHHsI YHEPTHH) 1 OTPAHUYEHHOCTDb HUCTIOJIb30BAHHSI YACTHBIX
3aKOHOB; aHAJM3UPOBATh (PU3NUECKHE TPOIIECCHI, HCIIONIb3YsI OCHOBHBIE
MOJIO’KEHHUs1, 3aKOHBI U 3aKOHOMEPHOCTH;, OTHOCUTENIHOCTD
MEXaHHYECKOTO JBHKEHUS, POPMYJIIBI KHHEMATHKU PABHOYCKOPEHHOTO
IOBWKEHUS, peodpasoBanms [ amiest 11t CKOPOCTH U NTEPEMEIIECHUS, TPH
3akoHa HproTOHA, MPpUHLIUIT OTHOCUTENILHOCTH [ anuinest, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCa U MEXaHUUECKOHN
SHEPTHH, CBSI3b PA0OTHI CHIIbI C H3MEHEHUEM MEXaHUYEeCKOH SHEPTHH,
yCIIOBUsI paBHOBECHSI TBEPAOIO TeJa; CBA3b JABJIEHHs H1€aJbHOIO ra3a co
CcpeAaHel KMHETHYECKON SHEeprue TeIIOBOro IBMKEHUS U KOHLICHTpaLue
€ro MOJIEKYJI, CBSI3b TEMIIEpPaTypbl BELIECTBA CO CpelHel KUHETHYEeCKOM
SHepruei ero 4YacTull, CBsi3b AaBJIEHUS U1€aJIbHOTO ra3a ¢ KOHLIEHTpaluen
MOJIEKYJI U €rO TeMIIepaTypol, ypasHeHue Menneneesa-KnaneipoHa,
NEePBBINA 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHHUS SHEPTUU B TEIUIOBBIX
IpoLeccax; 3aKOH COXPaHEHUs AJIEKTPUUECKOoro 3apsaaa, 3akoH KyroHa,
MOTEHLUATIbHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA, IPUHLIUII CYNEPIIO3ULIMU
BIEKTPUIECKUX ToJieH, 3akoHa KynoHa, 3akoHbl OMa 1jis yuacTka Hernu u
IUIs1 3AMKHYTOM 3JIEKTPUYECKOM ey, 3akoH Jxoyns-JleHna, 3akoH
3JIEKTPOMArHUTHOW UHAYKIMH, paBWwio JIeH1a, mocTynaTel CneUaibHON
TEOPUH OTHOCUTENBHOCTH DMHIITEHA, ypaBHEHUE DHHIITeNHA AJis
doroaddexra, mepsriit u BTOpoit noctynarsl bopa, npuHIMT
HeornpeneneHHOCTH [ eii3eHOepra, 3aKOH COXpaHeHHs 3apsiaa, MacCOBOTO
4HClla U 3HEPTUU B AEPHBIX PEAKLUAX, 3aKOH PaJUOaKTUBHOIO pacnasa,;

17) chopMrupoOBaHHOCTE YMEHHH PUMEHATH OCHOBOIIOJIATAOIIIHE
ACTPOHOMHYECKHE MMOHSTHS, TEOPUH U 3aKOHBI ISl aHAIN3a U OOBSCHEHUS
(u3NIECKUX MPOLIECCOB MPOUCXOISIINX Ha 3BE3/aX, B 3BE3AHBIX
CHCTEMaX, B MEKTAJIAKTHUECKON Cperie; IBIKEHUST HEOSCHBIX Tel,
SBOJIIOIUY 3B€3/1 U BCeNeHHO,;

18) cpopMUPOBAHHOCTH YMEHHIA UCCIIENOBATh U aHATH3UPOBATH
pa3HooOpa3Hbie (PU3MUECKUE SBJICHHUS U CBOMCTBA OOBEKTOB, MMPOBOIUTH
CaMOCTOSITENIbHBIE UCCIIEIOBAHMS B PEAJIbHBIX U JJAOOPATOPHBIX YCIOBUSIX,
YUTATh U AHAIU3HPOBATD XaPAKTEPUCTHKU MPUOOPOB U YCTPOICTB,
OOBSICHATD PUHLUIIBI UX paboThI,

19) copMUpOBaHHOCTH MPENCTABICHHUI O METOAAX TOJYISHUS
HAay4YHbIX aCTPOHOMUYECKUX 3HAHUM; BJaJCHHE YMEHUSIMU




CaMOCTOSITEIBHO (POPMYTUPOBATH LIENIb UCCIIEIOBAHMS (ITPOEKTA),
BBIJIBUTaTh THIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAFOLTNX (PHU3UIECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPSITh UX IKCIIEPUMEHTATIBHBIMH
CpeACTBaMU, TNIAHUPOBATH U MPOBOANUTD (PU3MUECKUE SKCIIEPUMEHTHI,
OTIHCHIBATH U aHAIU3UPOBATH MOJYYEHHYIO TIPH BBITTOJHEHHN
SKCIEPUMEHTA HHPOPMALIHIO, OMIPENENATh JOCTOBEPHOCTD OJIYUYEHHOTO
pes3yJbTaTa,

20) chopMHUPOBAHHOCTD YMEHHS PEIATh PACYETHBIE 3aa4H C SIBHO
3aIaHHOH W HESIBHO 33aJaHHOU (PU3UYECKON MOJENbIO: Ha OCHOBAHUU
aHaJIN3a yCJIOBUS BBIOMPATh (PU3MUECKHE MOMIEIH, OTBEUAIOIIHE
TpeOOBaHMAM 3a7a4uH, IPUMEHITH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl PU3MUECKUX TEOPHId IPU HCIIOJIB30BAHUN MAaTEMATHUECKUX
METOIOB PELICHHS 3a7a4, MPOBOIUTH PACUEThl HA OCHOBAHUH UMEFOIIUXCS
TAaHHBIX, AaHAJTM3UPOBATH PE3YJIbTATHl M KOPPEKTUPOBATH METObI PEIICHUS
C Y4€TOM IOJIyYEHHBIX Pe3yJIbTATOB; PELIaTh KAYECTBEHHBIC 3a0a4H,
TpeOyrolue NPUMEHEHUS 3HAHUH U3 Pa3HBIX Pa3AeiioB LIKOJBHOTO Kypca
(U3KKY, a TAK)KE UHTETrPALUY 3HAHUH U3 IPYTUX MPEIMETOB
€CTeCTBEHHOHAYYHOT'O IIMKJIA. BBICTPAUBATH JIOTHUECKYIO LIEMOYKY
pPacCyXAEHUI C ONOPOH Ha U3YUYEHHbIE 3aKOHBL, 3aKOHOMEPHOCTH U
(u3nuecKkue SBJICHUS,

21) chopMUPOBAHHOCTh YMEHHI aHAJTU3UPOBATH U OLICHUBATH
MOCIIEICTBUS OBITOBON M ITPOU3BOJICTBEHHOH ESITEIbHOCTH YEJIOBEKA,
CBSI3AHHOU C (PU3UYECKUMU MPOIIECCAMU, C TIO3UIHUN YKOJIOTHUECKOH
0€30MacHOCTH; MPEICTABIECHHUH O PALIMOHATIBHOM ITPUPOIOTIONb30BAHUH, &
TAKXXe Pa3yMHOM HCIOJIb30BAHNH TOCTHKEHUH HAYKH U TEXHOJIOTHHA 1JIst
TaTbHENIIEro pa3BUTHS YEJIOBEUECKOro OOIIeCTBa,

22) oBnazieHNe Pa3IMYHBIME crioco0amu padoThl ¢ HHpOpManuuei
¢du3nIecKoro comep kaHus ¢ UCIOIb30BAHUEM COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTUH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHAJIH3a
U OLIEHKH TOCTOBEPHOCTH MOJTydyaeMOH HH)OPMALHIH;

23) oBnaneHNe OPraHN3aLMOHHBIMU M TTO3HABATEIbHBIMH YMEHHUSIMH
CaMOCTOATENBHOTO MPHOOPETEHNST HOBBIX 3HAHUN B IIpOIIecce
BBITIOJIHEHHSI POEKTHBIX U Y4eOHO-HNCCIIEA0BATENLCKUX PA0OT, YMEHUAMU
padoTaTk B rpymIie ¢ BBITOJHEHHEM PA3IMUHBIX COLMATBHBIX POJICH,
IUTAHUPOBATh PadOTy FPYIMIIbI, PALIMOHAIBHO PACTIPEACTISTh AeSITEIbHOCTD
B HECTAHAAPTHBIX CUTYaLUAX, aIEKBATHO OLIEHUBATD BKJIAJ KAXIOTO U3
YYaCTHHUKOB I'PYIIIBI B PELIEHUE PACCMATPUBAEMOM MTPOOIEMBL,

24) chopMHUPOBAHHOCTH MOTHBALMH K Oynymiedl mpodeccHoHaNIbHON
JESTEIBHOCTH M0 CIENHMATbHOCTAM (PU3NKO-TEXHHIECKOTO PO HIIS.
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