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Pabouas nporpamma yueduoro npeamera O0OJ1. 06 «Du3uka» cOCTaBcHa B
cootBetcTBUM ¢ PT'OC COO (MMpuxas MunncrepcTsa o0paszoranus u Hayku PO ot 17.05.2012
r. N 413 "O0 yreepxaeHun (e1epaibHOr0 rocyiapcTBEHHOr0 06pa3oBaTeIbHOrO CTaHAapTa
cpenmero obmiero odpasosanns” (C M3MEHEHUAMH U JAONOMHEHUAMH 0T 29.12.2014 1.,
31.12.2015r., 29.06.2017 ., 24.09.2020r., 11.12.2020 r., 12.08.2022 r.) u Qenepanbuoit
obpasosarensHOii porpammoii COO (TIpukasz Munucrepctsa npoceemenus PO or 23.11.2022
r Ne 1014), ¢ yuérom Konmnenmuu npenoaasanus 001eo0pa3oBaTeNbHbIX JUCHUIUIAH C YYETOM
poheCCHOHANBHON HaNpPaBICHHOCTH TIPOTPaMM CPeTHETo MPodEeCCHOHATHLHOTO 00pa3oBanuA,
peamu3yeMbIX Ha 6a3e ocHOBHOTO 00iitero oOpasosanuns (Pacnopsskenne MunuctepeTsa
npocseriennst PO Ne P-98 ot 30.04.2021 r.), ¢ yuerom IIpumepnoii paboueii mporpaMmsl
o0uieo0pa3oBaTe/ibHON AUCHUILIHHABI «DH3HKa» LI MPOdeCcCHOHATBHBIX 00pa30BaTeIbHBIX
opranusaimii, pexomennoanHoi GI'BOY IO «UPTIO» (mpotokon Ne 14 o1 30. 11. 2022 1.); B
COOTBETCTBUM C eNepaIbHBIMH IOCY1aPCTBEHHBIMU 00Pa30BaTEIbHBIMI CTAHIAPTAME
cpeanero npogeccuonanisHoro odpasosanus (PI'OC CIIO) no npodeccusm:

08.01.28 MacTtep 0TAENOYHBIX CTPOUTENHHBIX M ACKOPATUBHBIX paboT

13.01.10 DsexTpOMOHTEP IO PEMOHTY H OOCITYKHBAHHIO MIEKTPOOOOPYTOBAHUS (110 OTPACIIIM)
15.01.05 Caapmuxk (pyuno# 1 4aCTMYHO MEXAHU3UPOBAHHON CBapKU (HAIIABKK))

15.01.31 MacTep KOHTPOJIBLHO-U3MEPHUTEIBHBIX MPHOOPOB U ABTOMATHKH

15.01.32 Omeparop CTaHKOB € IPOTPaMMHBIM YIIPABICHUEM

23.01.17 Mactep mo peMOHTY ¥ OOCHYKHBAHUIO aBTOMOOHIIEH
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OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEEHOT'O
INPEJIMETA «®PU3UKA»

1.1. MecTo yueOHOro npeamera «®@u3uKka» B CTPYKTYpPe OCHOBHOM NPo(hecCHOHATBLHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbl.

Pabouas nmporpamma yuednoro npeamera OO/1.06 «Dusmkay SBiIseTcs 0053aTeIbHON YaCThIO
00111e00pa30BaTEIFHOTO IUKJIA 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO.
OO0O/1.06 «Duznkay sABIsIETCS 0053aTEABLHBIM MPEIMETOM 0011e00Pa30BaATEIHHOTO UKJIA.

1.2. Ilnanupyemblie pe3yJbTaThl 0CBOEHUS Y4eOHOTr0 npeamera «Duznkay.

ensimu n3yuyenus yueOHoro npeamera «Dusukay» siBISIOTCS CIEAYIOLIUE:

* (popmupoBaHue y 00y4arOIUXCsl YBEPEHHOCTU B LICHHOCTU 00pa30BaHMsl, 3HAUHUMOCTH
(bu3nUeCKUX 3HAHUH TSI COBPEMEHHOTO KBAUTN(UIIMPOBAHHOTO CIICIIHATIICTA TIPU
OCYILECTBIIEHUH €r0 Npo(ecCHOHANBHON e TeITbHOCTH;

® OBIIA/ICHUE CIICHU(PUIECKON CUCTEMON (PU3NUECKHUX TOHATHIA, TEPMHHOJIOTUEH U CHMBOJIMKOMH;

® OCBOCHHE OCHOBHBIX (DU3NYECKHUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIa/ICHUE OCHOBHBIMU METO/IaMHU HAYYHOT'O [TO3HAHUS IPUPO/IbI, UCIIOIb3YEMBIMU B (DU3UKE
(HabnroieHue, onyucaHue, U3MEPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUSAMHU 00pabaThIBaTh JaHHbIE SIKCIIEPUMEHTA, OOBACHATH I10JyYCHHbIE
pe3yNbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BETUYMHAMU B
Ha0JII01aeMOM SIBJICHUH, JIeJIaTh BHIBOJIBI,

* (opmupoBaHue yMEHHS periath pU3nuecKue 3a1a4k pa3HbIX YPOBHEH CII0KHOCTH;

® pa3BUTHE NI03HABATEJIbHBIX HHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
npoliecce NpUOOPETEHHsI 3HAHUH ¢ UCTIOIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB MH(OpMaIK 1
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI; YMEHUI (OpMYyIUpOBaTh U 0OOCHOBBIBATD
COOCTBEHHYIO MMO3UIIHIO 10 OTHOIIEHUIO K PU3NUECKOi HH(pOpMaIKH, T0JTy4yaeMOoil U3 pa3HbIX
HCTOYHUKOB;

® BOCIHTaHHE YYBCTBA FOPJIOCTH 32 POCCUHCKYIO (PU3UUECKYIO HAYKY.

3anaun yueOHoro npeamera «DOusukay:

® npuoOpeTeHue 3HaHUM 0 PyHAaAMEHTAIbHBIX (PU3MUECKHX 3aKOHAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (hr3nuecKoi KapTUHBI MUpA, TPUHLUIIOB JEHCTBUS TEXHUUECKUX YCTPOMCTB U
IIPOM3BOJICTBEHHBIX MPOIIECCOB, O HAaNOO0JIee BaKHBIX OTKPBHITUSIX B 001acTH (DU3HKH,
OKa3aBIIUX ONPEIEIIAIONIEE BIMSHUE Ha PAa3BUTUE TEXHUKU U TEXHOJIOTUHY;

® [oHMMaHHE (PU3NUECKON CYIIHOCTH SIBJICHU, TPOSBISIOUIMXCA B paMKaX IMPOU3BOICTBEHHOM
JESTEIHOCTH;

® OCBOEHHE CIIOCOOOB MCIOJIb30BaHUS (PU3UUECKUX 3HAHUH JIJIs1 peIeHUS MPAKTUYECKUX U
npodeCCHOHATBHBIX 33a]a4, 00bICHEHUS SBJICHUN PUPOAbI, TPOU3BOICTBEHHBIX U
TE€XHOJOTHYECKHUX MPOIECCOB, IPUHIIUIIOB AEUCTBUS TEXHUYECKUX MPUOOPOB U YCTPOMICTB,
oOecrieyeHns 6€30MaCHOCTH MTPOU3BOJICTBA U OXPAHBI TPUPO/IBI;

® (popMupoBaHHE YMEHHUH pemiaTh YI€OHO-TTPAKTUUYECKHE 3a4a9U (PU3UUECKOTO COMECPIKAHUS C
y4€TOM NMpoQecCHOHANbHON HapPaBIEHHOCTH;

® npuoOpeTeHue ONbITa MO3HAHUS U CAaMOTIO3HAHMS; YMEHUH CTaBUTh 3a/1a4M U peliaTh
po0IieMbl ¢ y4€TOM NMPOoecCHOHANBHON HANpPaBIEHHOCTH;



® (GopMupoBaHHE YMEHUI UCKATh, AaHATU3UPOBATh U 00padaThIBaTh (YU3UIECKYIO HH(DOPMAITHIO
¢ yu€toM npohecCHOHATLHOM HAIIPaBICHHOCTH,

® [I0ArOTOBKA OOYYAIOIIUXCS K YCIEIITHOMY OCBOCHHUIO AUCHUILUIMH U MOAYJIEeH
npodecCuoHaNbHOro UKIIA: (POPMUPOBAHKUE Y HUX YMEHUHN U OIBITA JESTEIbHOCTH,
XapaKTePHBIX IS TPOdeCcCil / TOIKHOCTEN CITYKAIUX WU CIICUATHHOCTEH, MTOTy4aeMbIX B
npoecCuoHaNBHBIX 00Pa30BaTEIbHBIX OPraHU3ALIMSIX;

® [OATrOTOBKA K (DOPMUPOBAHMIO OOLIMX KOMITETCHIIUH OyIyIIEro CreraniucTa:
camM000pa30BaHMs, KOMMYHHKAIIUH, COTPYIHHYECTBA, IPUHATHS PEIICHUH B CTAHJAPTHON U
HECTAaHAAPTHOHN CUTYyaIUsIX, IPOCKTUPOBAHUS, IPOBEACHUS (PU3NIECKUX U3MEPEHUH,
3¢ PEeKTUBHOTO 1 OE30IIACHOTO HCIOIB30BAHMS PA3IMYHBIX TEXHUYECKHX YCTPOICTB,
COOJIIO/ICHHSI TIPaBHJI OXPaHbI TpyJa MpH padoTe ¢ pu3nuecKuMu mpudopamMu u
000pyTIOBaHUEM.

OcBoenue conepxkanust yueoHoro npeamera «dusnka» odecrieduBaeT J0CTUKEHHUE
00y4aroIUMUCS CIEIYIOINX PE3YIbTaTOB!

® JIMYHOCTHBIX:
JIP1 - oco3Hanue 00y4aroMMHUC POCCUMCKON IpaXkIaHCKON UIEHTUYHOCTH;
JIP2 - rOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEIEICHHIO;
JIP3 - Hanuuue MOTUBaLMU K 00YYEHUIO U TMYHOCTHOMY Pa3BUTHIO;
JIP4 - nenenarnpasieHHOE pa3BUTHE BHYTPEHHEHN MO3ULIMH JJUYHOCTH Ha OCHOBE J1YyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoit denepanuu, HCTOPUYECKUX U HAIMOHAIBHO-
KYJBTYPHBIX TPAJULMNA, POPMUPOBAHUE CUCTEMbI 3HAUUMBIX LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYILIHOHHOTO MUPOBO33pPEHUS, IPABOCO3HAHUS, IKOJIOTMYECKON KYJIBTYPBI,
CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE IIIAHBI.
BocnurarensHas paboTa 1o HanpaBICHUSM:
rpaxkaaickoro socnuranus (JIPrs):
JIPrB1 - chopMUpPOBAHHOCTD IPaKIaHCKOM MO3UIIMH 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;
JIPrB2 - oco3HaHMEe CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEN, yBaKEHUE 3aKOHA U
IIPaBOIOPSJIKA;
JIPrB3 - npuHsTHE TPaIULIMOHHBIX HAIIMOHAJIBHBIX, O0IIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;
JIPrB4 - roToBHOCTH IPOTUBOCTOATH UACOJIOTMH SKCTPEMU3MA, HallMOHAIN3Ma, KceHo(hoOuH,
JUCKPUMMHALIUY 110 COLMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIlMOHAILHBIM IIPU3HAKAM;
JIPrBS - TOTOBHOCTBH BECTU COBMECTHYIO JIEATEILHOCTh B UHTEPECaX IPakIaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJIEHUHU B 00111€00pa30BaTeIbHON OPraHU3aIMH U IeTCKO-IOHOILIECKUX
OpraHu3anusx;
JIPrB6 - yMeHMe B3aMMOJENCTBOBATH C COLIMAJIbHBIMUA MHCTUTYTaMHU B COOTBETCTBHHM C UX
(GYHKIUSAMU 1 Ha3HAUEHUEM;
JIPrB7 - TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM ACATEIBHOCTH.
narpuornyeckoro socnuranus (JIPns):
JIPnB1 - cpopMHUpOBaHHOCTH POCCUHCKON TpakJaHCKON MJIEHTUYHOCTH, TATPHOTH3MA,
YBa)KE€HUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepe]l PoaMHON, TOPAOCTH 3a CBOU
Kpai, cBOX0 PoauHy, CBOM A3BIK U KYJIBTYPY, IPOIJIOE ¥ HACTOSAIIEE MHOTOHALMOHAIILHOTO
Hapoxa Poccuu;
JIPnB2 - IEeHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, UICTOPUYECKOMY U
IIPUPOJHOMY HACIEAMI0, NaMATHUKAM, TpaauluusaM HapoaoB Poccnn, noctrxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE;
JIPnB3 - uneiinas yoeKI€HHOCTh, TOTOBHOCTH K CITYXKeHHUIO 1 3amuTe OTedecTna,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Yy.
AYXOBHO-HPaBCTBeHHOTro BocnuTanus (JIPa/uB):
JIPa/uB1 - oco3HaHUE JyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;




JIPa/uB2 - chopMUpOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUCCKOTO TTOBEACHUS;

JIP1/HB3 - ciocoOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP1/uB4 - 0cO3HAHKE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

JIPA/HBS - OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTENSIM U (WIK) APYTUM YJICHAM CEMbH,
CO3JJaHUIO0 CEMbHU Ha OCHOBE OCO3HAHHOTI'O IIPUHATHUS LIECHHOCTEN CEMENHOM )KU3HU B
COOTBETCTBUU C TPAIULUAMHU HapoaoB Poccuu.

3cTeTn4yeckoro socnuranus (JIPacs):

JIP3¢B1 - scTeTnyeckoe OTHOLICHHE K MUPY, BKIIFOUYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOLICHUN;

JIP3¢B2 - ciocoOHOCTH BOCIIPUHUMATD Pa3IHMYHbIE BUJIbI HCKYCCTBA, TPAJAUIIMUA U TBOPUYECTBO
CBOEr0 U APYIMX HAPOAOB, OLIYIIaTh SMOLIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;

JIP3¢B3 - yOexk1eHHOCTh B 3HAUMMOCTH ISl TUYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHUPOBOI'0 UCKYCCTBA, ITHUYECKUX KYJIBTYPHBIX TPAIULHUNA U HAPOJIHOIO TBOPUECTBA;

JIP3¢B4 - TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH
Ka4eCTBa TBOPYECKOM JIMYHOCTH.

¢puzuveckoro pocnuranus (JIP$pB):

JIP¢B1 - chopMHpOBaHHOCTH 3I0POBOTO U O€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO
OTHOLLIEHHUS K CBOEMY 3/10POBBIO;

JIP}B2 - moTpeOHOCTH B PU3NIECCKOM COBEPIIICHCTBOBAHHUH, 3aHATHUSIX CIIOPTHBHO-
03JI0pPOBUTEIILHOM JESTEIIbHOCTHIO;

JIP}B3 - akTUBHOE HETIPUATHE BPEAHBIX MPUBBIUEK U UHBIX (OPM MPUIMHCHUS Bpeaa
buznYECKOMY U IICUXUYECKOMY 3710POBBIO.

TpyaoBoro socnuranus (JIPTB):

JIPTB1 - rOTOBHOCTH K TPYZy, OCO3HaHHE LIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

JIPTB2 - rOTOBHOCTH K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHUYECKON U COIUATBHOM
HAINPaBIEHHOCTH, CHOCOOHOCTh MHULIMMPOBATH, IUIAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH
TaKyl J1eATEeIbHOCTb;

JIPTB3 - uHTEpEC K Pa3IUUHBIM chepaM NpodeccuoHaIbHON e TeNbHOCTH, YMEHUE COBEPIIaTh
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;
JIPTB4 - TOTOBHOCTB M CITOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCei
KU3HHU.

3K0JIOTH4YecKoro Bocnuranus (JIP3B):

JIP3B1 - chopMHPOBAHHOCTH YKOJOTUYECKON KYJIbTYPhI, TOHUMAHUE BIUSHHS COIUATIBHO-
HYKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE NPUPOJHON U COLIMAIIBHOU CPENbl, OCOZHAHUE
100aIBHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;

JIP3B2 - TuIaHNPOBAaHKE U OCYILECTBICHUE JENCTBUI B OKPYKAIOLIEN CPEJIE HA OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

JIP3B3 - aKTUBHOE HENIPUATHE JEHCTBUN, IPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpee;

JIP3B4 - yMeHHe TPOrHO3UPOBATh HEOIATONPUATHBIE HIKOJIOTMYECKHE TIOCTIEICTBUS
MpeANPUHUMAEMBIX ACHUCTBUMI, IPEIOTBPAIIATh UX;

JIP3B5 - pacmupeHue omnpiTa AesITEIhHOCTH SKOJIOTUUECKON HAIIPaBIEHHOCTH.

LHEHHOCTH HAYy4YHOro no3uanus (JIPuu/m):

JIPun/n1 - copMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JMAJTIOTE KYIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

JIPuH/n2 - cCOBEpIICHCTBOBAHUE A3BIKOBOM M UNTATEIbCKON KYJIbTYphI KaK CpPEJCTBA
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U MO3HAHUS MHUPA;

JIPuH/n3 - oco3HaHNe LIEHHOCTH HayYHOU JEATENBHOCTH, TOTOBHOCTD OCYIIECTBIISATh
IIPOEKTHYIO U MUCCIIEI0BATEIBCKYIO IEATEIbHOCTh HHANBUAYAJIEHO U B TPYIIIIE.

® MeTanpeaMeTHbIX!



MP1 - ocBoeHHE 00YUYaAIOIIUMHUCT MEXIPEIMETHBIX MOHATHH U YHUBEPCATHHBIX YUSOHBIX
JeUCTBUM (pEryIsITUBHBIE, TO3HABATEIbHbBIC, KOMMYHUKATUBHBIE);

MP2 — ciocoOHOCTh MX UCITOJIB30BAaHHUS B IIO3HABATEIIHHOM U COIUATIBLHOM MPAKTHKE,
TOTOBHOCTH K CAMOCTOSITEIPHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO y4eOHOMH JAEITeTbHOCTH,
OpraHu3aIy y4eOHOTO COTPYTHUYECTBA C IEAArorn4eCKUMU paOOTHUKAMHU U CBEPCTHUKAMH, K
YYaCTHUIO B TOCTPOCHUH WHANBUIYAILHON 00pa30BaTeIbHON TPACKTOPHH;

MP3 - oBiiajieHre HaBbIKAMH y4e€OHO-HCCIICIOBATEIHCKON, TPOSKTHOM U COITUATBHOM
JIeSITCIIbHOCTH.

* IpeAMEeTHBIX:
6a3oBblii ypoBenb (I1P0)
ITP61 - chopMUpOBAaHHOCTH IIPEICTABICHUMA O POJIH M MECTE (PU3UKH U aCTPOHOMUH B
COBPEMEHHOM HAyYHOH KapTHHE MUPA, O CHCTEMO0Opa3yrolei poiau GU3NKK B pa3BUTUN
€CTECTBCHHBIX HAayK, TCXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKIIaJ€ POCCUUCKUX U
3apyOeKHBIX YUCHBIX-(H3UKOB B Pa3BUTHE HAYKHU; TOHUMaHNE (PU3UIECKON CYyITHOCTH
HaOJII01aeMBbIX SIBICHUI MUKPOMHUPA, MAKPOMUpPA U MEraMupa; IOHUMaHHE POJI ACTPOHOMUHU B
IPAKTUYECKOHN JESITEIbHOCTH YEJI0BEKa U JalbHENUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTUHU, POJIU
¢u3uku B OpMHUPOBAHUM KPYro3opa U (GyHKIHOHAIBHON IPAMOTHOCTH Y€JI0BEKa JJIsl peIeHUs
IPAKTUYECKUX 3a]au;
ITP62 — B1ageTh OCHOBOIOJIATAOIUMH (PU3UYECKUMHU HOHATUAMU U BEJIMUMHAMM,
XapaKTEepU3YIOIHUMH (pU3NUECKHE MTPOLIECCH] (CBA3aHHBIMU C MEXaHUYECKUM JIBUKEHHUEM,
B3aMMO/JICHICTBUEM TeJl, MEXaHUYECKMMHU KOJICOAHUSIMHU U BOJIHAMM; ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM BEILIECTBA, TEINIOBBIMU IIPOLIECCAMHU; SJIEKTPUUECKUM U MAarHUTHBIM IOJISIMH,
JIEKTPUUECKUM TOKOM, SJIEKTPOMATHUTHBIMU KOJICOAHUSAMH U BOJIHAMM; ONTUYECKUMHU
ABJICHUSIMU; KBAHTOBBIMHU SIBJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO $1/1pa,
PalMOaKTUBHOCTBIO); BJIAJIETh OCHOBOIOJIAraloIIMMU aCTPOHOMUYECKUMU MOHATHSIMH,
ITO3BOJISIOIIMMHY XapaKTepPU30BaTh IPOLECCHI, TPOUCXOIAIINE HA 3BE€34aX, B 3BE3/IHBIX
cucTeMax, B MeXTalaKTHUECKO! cpesie; ABMKEHNE HeOECHBIX T, YBOJIOLHIO 3BE3] U
Bcenennoii;
ITP63 — B1ageTh 3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPHAMHU (3aKOH BCEMUPHOTO TATOTEHH, |,
IT n III 3akoHbI Hpr0TOHA, 3aKOH COXpaHEHHsI MEXaHUUYECKOW SHEPTHUH, 3aKOH COXPaHEHUS
UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHIUI PABHOIIPABHOCTH MHEPLUAIBHBIX CUCTEM
0TCYeTa; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, IEPBBIN
3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHEHUs NIEKTPUUECKOro 3apsa, 3akoH KynoHa, 3akoH Oma
TSl yJacTKa 1enu, 3akoH OMa 11 MOJTHOM SJIEKTPUYECKOM 11enu, 3akoH oy - Jlenna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKIIMH, 3aKOH COXPAHEHHUS DHEPTUH, 3aKOH MPSIMOJIUHENHOTO
pacIpoCTpaHEHHUsI CBETA, 3aKOH OTPAKEHHUsI CBETA, 3aKOH IIPEJIOMIICHUS CBETA; 3aKOH
COXPaHEHHUsI DHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHMsI AJIEKTPUYECKOTO 3aps/a,
3aKOH COXpPaHEHMsI MacCOBOI0 YMCIa, HocTyNaThl bopa, 3aKoH paaroakTHBHOTO pacnaja);
YBEpEHHOE HMCII0JIb30BaHHE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHan3e GU3NUECKUX SBICHUH U
IIPOLIECCOB;
I1P64 — chopmupoBaTh yMEHUS pellaTh pacueTHHIE 3a/1a41 C SIBHO 331aHHON (hU3NYECKOM
MOJIEJIbI0, UCTIONB3Ys (pU3MUecKre 3aKOHBI U IPUHIUIIBI, HAa OCHOBE aHalln3a yCIOBUS 3a7aun
BBIOMPATh PU3UUECKYIO MOJIENb, BBIIENIATh (PU3NUECKUE BETUUYUHBI U (OPMYJIIbI, HEOOXOAUMBIE
JUISL €€ PeLeHUs], TPOBOIUTh PacYeThl U OLEHUBATh PEATbHOCTh MOJYYEHHOT'O 3HAYEHUS
(bu3MUeCcKOil BETMUMHBIL; PeIIaTh KaUeCTBEHHbIE 3a/1a4H, BEICTPAaNBas JTIOTHYECKH
HENPOTUBOPEUHBYIO LIETIOUKY PACCYKJIEHUH C OOPOM Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3MUECKHUE SIBIICHHUS,;
ITP6S — copmupoBaTh yMEHUS YUUTHIBATh IPAHUIIBI MPUMEHEHHUS U3yUYEeHHBIX (PU3NYECKUX
MoOJIeJIel: MaTepralibHasl TOUKa, MHEpLMAIbHasl CHCTEMA OTCUYETA, UACAIIBHBIN ra3; MOAEIN



CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX T€J, TOUCUHBIN JIEKTPUUECKUM 3aps, siaepHas MOJeIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT'O si/ipa MPH pelieHnH (PU3NYECKHX 3a/1a4;

ITP66 — chopmupoBaTh COOCTBEHHYIO MO3UITHIO 110 OTHOIIEHUIO K (PU3HYECKOM MHPOPMAIIIH,
MOJIy4aeMO U3 pa3HbIX HCTOYHUKOB, YMETh UCTIOJIb30BATh IIU(PPOBHIC TEXHOIOTUH JIJIsI TOMCKA,
CTPYKTYpUPOBAHHUS, HMHTEPIIPETALIUU U TIPEICTABICHUS YUeOHON U HAYYHO-TIOMYJISIPHOMN
UH(OPMALIMH; Pa3BUTh YMEHHSI KPUTHUECKOTO aHAIN3a MOIydaeMor HHPOPMAIUH;

ITP67 — B1ageTh OCHOBHBIMU METOJIaMU HAYYHOT'O [TO3HAHUS, UCIIOIb3yEMbIMHU B (PU3HKE:
IPOBOJUTH MPSIMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITHMYUH, BEIOMpPAst ONTUMATbHBIN
Croco0 U3MepEeHUs U UCTIONb3ys U3BECTHBIE METObI OLICHKH MOTPEIIHOCTE U3MEPEHUH,
NPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C UCTIOIb30BAaHHEM IPSIMBIX
U3MEpEHMil, 00BACHATH OTyYEHHBIEC PE3YyIbTAThl, UCIOIB3Ys (PU3NUECKHE TEOPUH, 3aKOHBI U
MOHATHS, U IeTIaTh BBIBOABI; COOMIOAATH IpaBuiIa 6€30MacHOTO TPyAa IPHU MPOBEACHUT
HCCJIEIOBAaHUM B paMKax y4eOHOT0 3KCIepUMEHTa U y4eOHO-UCCIIe10BaTENbCKOM NeSTEIIbHOCTH
C MCIIOJIb30BAaHUEM I (PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U T1a00paTOPHOTO 000PYAOBAHHS;
c(hOpMHUPOBAHHOCTH MPEACTABICHUI O METOaX MOJYY€HUS HAyYHBIX aCTPOHOMUYECKUX
3HAHHH;

ITP68 — oBnasieTs yMeHHUsIMH pabOTaTh B TPYIIIE C BHIMOJIHEHUEM PA3JIMYHBIX COLUATBHBIX
poJiel, IIIaHuPOBaTh PadOTy IPYIIIbI, PAllMOHAIBHO PACTIPEAEIATh AEITEIbHOCTD B
HECTaHJIAPTHBIX CUTYAILIUSX, aIEKBATHO OLICHWBAThH BKIIA]] KAKIOTO U3 YYACTHUKOB IPYIIIHI B
pelieHue paccMaTpuBaeMon MpooOJIeMBbl;

ITP69 — copmupoBaTh yMEHUS PAcIO3HABATh (pU3MUECKHE ABIECHUS (MPOLIECCH) U OOBSICHATH
UX Ha OCHOBE U3YUEHHBIX 3aKOHOB: PABHOMEPHOE 1 PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
JBUKEHHE, CBOOOIHOE Ta/IeHue Tell, IBI)KEHUE TI0 OKPYKHOCTH, MHEPIHS, B3aUMOJICHCTBUE TeTI,
KosiebaTebHOe TBM)KEHUE, PE30HAHC, BOJTHOBOE JIBHKEHNUE; U (Dy3usi, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE JKUIKOCTEH U TBEP/BIX TEJl, K3MEHEHUE 00beMa Tel MPH HarpeBaHUU
(oxJ1aXx/1€HNH ), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHEHCAlNs, IUIaBJIEHUE, KpUCTAIIN3ALINs,
KUIICHUE, BIAKHOCTh BO3/lyXa, CBSI3b CpPeIHEN KHHETUYECKON IHEPTHH TEIJIOBOTO JBIKEHUS
MOJIEKYJI ¢ a0COTIOTHON TEMIIEpaTypOil, MOBBILIEHUE JIaBJICHUS ra3a PU €ro HarpeBaHuu B
3aKpBITOM COCYZIE, CBA3b MEXK/y ITapaMETPaMU COCTOSIHUS a3a B N30IIPOLECCAX; MEKTPU3ALIHS
T€J, B3aUMO/JIEIICTBHE 3aps/10B, HArPEBAHNUE IPOBOJHUKA C TOKOM, B3aUMOJIEHCTBUE MarHUTOB,
3JIEKTPOMAarHUTHAs MHAYKIMS, TeHCTBUE MArHUTHOTO MOJISl HA IPOBOIHHUK C TOKOM M
JBUKYLIUICS 3apsil, SIEKTPOMarHUTHBIE KOJIEOaHHs U BOJIHBI, IPSMOJIMHEIHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHUE, pesIoMIIeHHe, MHTepdepeHnns, tudpakuus u
NOJIIpU3aLUsl CBETA, JUCTIEPCHUs CBETa; POTOIEKTpUIECKU 3(p(PeKT, CBETOBOE JaBlIEeHUE,
BO3HUKHOBEHHUE JTMHEWYATOr0 CIIEKTpa aToMa BOAOPOa, ECTECTBEHHAs U MCKYCCTBEHHAs
PaaMOaKTUBHOCTH;

ITP610 - copMupoBaTh yMEHUSI IPUMEHSTD MTOJyYSHHbIE 3HAHUS /151 OOBSICHEHUS YCIOBUI
NpoTeKaHus GU3NIECKUX SBJICHUIA B IPUPOE U JUTSI IPHHATHUS MPAKTHUECKUX PEIICHUN B
MOBCEHEBHOM KU3HU JUIs1 oOecrieueHust 6€30MacHOCTH NP 0OpalleHHH ¢ OBITOBBIMU
npuOopaMu U TEXHUUECKHUMH YCTPOMCTBaAaMH, COXPaHEHHUsI 3J10POBbsI U COOITIOACHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKpY>KaIOLIel cpe/ie; MOHMMaHUue He0OOXOAUMMOCTH IPUMEHEHUS
JTOCTHXKEHUHN (PU3UKU U TEXHOJIOTUH JJIsl palliOHAILHOTO MPUPOIOTIOIb30BAHMUS.

yriy0aeHHblii yposens (IIPy)

IIPy1 - noHuMaTh poib PU3MKH B SKOHOMHUECKON, TEXHOIOIMYECKOM, SKOJIOTHYECKOIA,
COLIMAJILHON U ATHUYECKOH cepax IesaTeIbHOCTH YeI0BeKa, pOojb U MECTO (PU3UKU B
COBPEMEHHOI KapTUHE MHPA, POJIb ACTPOHOMHHU B IPAKTUYECKON JEATEIIBHOCTH YEIOBEKA U
JaTbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTUH, 3HAUEHUE ONMCATEIBHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOTHOCTHYECKONW (DYHKIIMU (PU3NYECKON TEOPUU — MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, JIEKTPOIMHAMUKH, CIIEIIMAILHON Teopuun
OTHOCHUTEJIbHOCTH, KBAHTOBOW (DPU3UKH, POJIb PU3HUECKON T€OpUU B (OPMHUPOBAHUHU



MIPEACTABICHHUH O (PU3NYECKOI KapTUHE MUPa, MECTO (DU3NIECKON KapTUHBI MHPaA B OOIIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE;

IIPy2 - pa3nuuath yCIOBUs MPUMEHHUMOCTH MOJIENIECH (PU3NUECKHUX TEJ U MPOIECCOB (SIBICHUN):
MHepIaibHas CUCTeMa 0TCYETa, aOCOIIOTHO TBEPIOE TEJIO, MAaTepUalIbHA TOYKA,
PaBHOYCKOPEHHOE JIB)KEHUE, CBOOOTHOE MaJiIeHIe, aOCOIIOTHO yrpyras aedopmarus,
abCOIIIOTHO yIpyroe 1 abCONIOTHO HEYIPYroe CTOJKHOBEHHS, MOJICIU Ta3a, KUAKOCTH U
TBEPAOro (KPUCTAJUIMYECKOTO0) Tela, UAeallbHbIN ra3, TOYeUHbIH 3aps/l, OJHOPOTHOE
AIIEKTPUUYECKOE M OJHOPOIHOEC MarHUTHBIE M0JIsI, TAPMOHUYECKHE KOIeOaH s, MaTeMaTHUECKUI
MasTHUK, UICAJIbHBIN IPYKUHHBIN MasiTHUK, FTAPMOHUYECKHUE BOJIHBI, U/1€AJIbHBIN
KoJIe0aTeIbHBIN KOHTYP, TOHKAs JIMH3a, MOJIEJIC aTOMa, aTOMHOTO sipa ¥ KBAHTOBOW MOJICITH
CBETA;

ITPy3 - pa3nmuyare ycinoBus (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB,
MOHUMATh BceoO1uil xapakTep (PyH/IaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIIOJIB30BaHUS
YACTHBIX 3aKOHOB;

I1Py4 - ananu3upoBaTh U OOBACHATH MEXAHUYECKUE MPOIIECCHI U SABJICHUS, UCIIOIb3Yys OCHOBHbBIE
MI0JIO’KEHHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS, (POPMYJIbI
KMHEMAaTUKHU PaBHOYCKOPEHHOTO JIBIKEHUS, MpeoOpa3zoBaHus [anues A7 CKOPOCTH U
nepeMenieHus, 3aKkoubl HploToHa, MpUHLIMIT OTHOCUTENBHOCTH ["anusies:, 3aKk0oH BCEeMUPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUsI UMITYJIbCAa U MEXaHUYECKOW SHEPIHH, YCIOBUS PABHOBECHUS
TBEPAOrO TeJa), IPU 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBUSI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB: MpeoOpa3zoBaHuil ['anumnes, BTOPOro u TpeThero
3aK0HOB HbI0TOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA M1 MEXaHUYECKOW IHEPIUH, 3aKOHA
BCEMHUPHOI'O TATOTEHUS, 3JIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS, UCIIOJIb3YSl OCHOBHBIE
MI0JIO’KEHHUS U 3aKOHBI AIEKTPOAMHAMUKH U CHIEUAIBHON TEOPUU OTHOCUTENIBHOCTH (3aKOH
COXpaHEHHUs JIEKTPUUYECKOT0 3apsa, cuiia Aminepa, cuia JIopeHiia, 3aKoH 3JIeKTPOMarHUTHON
WHIYKIWY, paBuio Jlenna, csa3p 31C caMOMHIYKIIUM B 3JIEMEHTE JIEKTPUIECKOM e CO
CKOPOCTbIO U3BMEHEHUS CUJIbI TOKA, IOCTYJAThl CIIEHUAIBHON TEOPUU OTHOCUTEIILHOCTHU
OWHIITeHA);

ITPyS - aHanu3upoBaTh U OOBSICHATH TEIJIOBBIE MIPOLIECCHI U SIBIECHUS, UCIIOIb3Ys OCHOBHBIE
nosioskeHnss MKT 1 3akoHBI MOJIEKYJISIpHONM (PU3UKK U TEPMOJAMHAMUKH (CBSA3b 1aBJICHUS
UJCAIBHOTO Ia3a co CPeHEN KMHETUYECKONW YHEPTUEN TEIJIOBOIO ABMKEHHUS €r0 YaCTHll, CBSI3b
TEMIIEPATyphI BEIIECTBA CO CPeIHEN KNHETUYECKOW SHEPrUeil TEMI0BOro ABMXKEHHUS €ro YacTull,
CBSI3b JIaBJICHUS MJI€ATIBHOIO r'a3a C KOHIIEHTPAaMEeH MOJIEKYJ M €ro TEMIIEPATypOil, ypaBHEHHE
MenneneeBa-KianelpoHa, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPTHUH B
TEIUIOBBIX IIpOLEcCcax ), IPU 3TOM UCIOIb30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh yCJIOBHsI IPUMEHUMOCTH ypaBHeHUsI MeneneeBa-Kianelipona, KBaHTOBbIE
IPOLIECCHI U SIBIEHUS, UCIOJb3Ys MOJOXKEHHU KBAaHTOBOM (U3UKH (ypaBHEHHE DHHINTEIHA 115
dbotoaddekra, epBoIil U BTOPOIl mocTynatsl bopa, MpUHIIMIT COOTHOIIEHUS HEOTPEeNeIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAHEHUS 3aps0BOTO U MAacCCOBOTO YHCEI U SHEPTUH B SJIEPHBIX
peakuusx, 3aKOH paJMoaKTUBHOIO pacraja);

ITPy6 - ananmu3upoBaTh U OOBIICHATH HIIEKTPUUYECKHE SBJICHHUS, UCIIOJIB3YSI OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXPaHEHUS AIEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, noTeHIIMaIbHOCTD 3JEKTPOCTATHUECKOTO MOJIs, IPUHIUI CYIEPIO3ULIUN
AIIEKTPUYECKHUX IOJIEH, PU 3TOM YKa3bIBasi YCIOBUS MPUMEHUMOCTH 3akoHa KysoHa, a Takxke
IIPAKTUYECKH BayKHBIE COOTHOIIEHUS: 3aKOHbI OMa I ydacTKa LEnu U JUIsl 3aMKHYTON
AIIeKTpUYecKoi 1enu, 3akoH Jxoynsa-Jlenua, npasuna Kupxroda, 3axonst dapanes s
AIIEKTPOJIN3A), ONHUCHIBATh (PU3MUECKHE MTPOLECCHI U SBJICHUS, UCTIOIb3Ys BEIUUUHBIL:
HANPsDKEHHOCTD U MOTEHIIUA JIEKTPUYECKOTO TOJIsI, Pa3HOCTh NMOTEHIIUAJIOB,
IIEKTPOJBMIKYILAS CUJIA, MHAYKIIMS MarHUTHOTO TI0JIsl, MATHUTHBIN MTOTOK, CHJIa AMIepa,
WHAYKTUBHOCTb, 3JIEKTPOABMKYIIAsl CHUJIa CAMOMHAYKLIMU, SHEPTUSI MAarHUTHOTO TOJIS
MPOBOJIHUKA C TOKOM, PENIATUBUCTCKUNA UMITYJIBC, TTOJIHASI DHEPTUSI, SHEPTHs TOKOS CBOOOTHOM
YaCTUIIBI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij s/ipa, SHEPTUS CBSA3H AIpa;



IIPy7 - onuceiBaTh GU3NUECKUE SIBICHUS U IIPOLECCHI, UCTIONb3Ys BEIMYMHBI: IEpEMELICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHUJIa, MOMEHT CUJI, AABJICHUE,
NOTEHIMAJIbHAS U KHHETUYECKask SHEPIusl, MEXaHU4YecKas SHeprusi, paboTra CUJbl,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUJla TSHKECTH, CHJIA YIIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb,
SHEprus B3auMOJEHCTBUA Tela ¢ 3eMIIE BOIM3H e€ MOBEpPXHOCTH, SHEPTUs YIPYTOil
neGopManuu NpyKUHBI, KOJTMYECTBO TEIUIOTHI, a0COIIOTHAS TeMIIeparypa Tejia, paboTa B
TEPMOJIMHAMUKE, BHYTPEHHSAS SHEPTUs U1€AIbHOTO OJTHOATOMHOTO ra3a, padoTa H1ealbHOro
raza, anb(a— u O6era-pacmajsl saep, raMMa-u3IydeHue sajaep, GU3nIecKrue MPUHIIHITBI
CIEKTPAJIbHOI0 aHaJIN3a U paboThl Jlazepa;

ITPy8 - 00BsICHATE 0COOEHHOCTH MPOTEKAHMS (PU3NYECKHX SBICHUI: MEXaHUYECKOE IBUKCHHUE,
TEIUIOBOE IBUKEHME YaCTHI] BELIECTBA, TEIUIOBOE PAaBHOBECHE, OPOYHOBCKOE JIBU)KEHUE,

g dy3us, ucTiapeHne, KUIMEeHUe U KOHICHCAlUs, TIaBJICHUE U KPUCTAITH3aIIHs,
HaIPAaBJIEHHOCTb TEIUIONEPENauH, JIEKTPU3aLUs TEJl, SKBUIIOTEHIINAIbHOCTh IOBEPXHOCTH
3apsKEHHOTO IIPOBOAHMKA, ONPEAEIIATh HAIIPABICHUE MHAYKIIMM MAarHUTHOIO I10JIS IIPOBOJHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHna;

ITPy9Y - npoBOIUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OHON (PM3MUECKON BETMYMHBI OT IPYTOH €
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPYIOT YCTAaHOBKY, (PUKCUPOBATh
PE3yIABTATHI MOTYYSHHOH 3aBUCUMOCTH (PU3UIECKUX BEITHMYUH B BUJE TPaUKOB C yUETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, J1eJ1aTh BBIBOJIBI IO PE3y/IbTaTaM UCCIIEOBAHUS;
CTPOUTH U300pakeHUE, CO3/1aBaEMOE IJIOCKUM 3€pKaJIoM, TOHKOH JIMH301 U pacCUUTHIBATH €r0
XapaKTEpUCTUKU;

ITPy10 - mpoBOANTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEITHMUUH, IIPU ATOM BBHIOUPATH
ONTUMAJIbHBIA METO/1 U3MEPEHUs, OLICHUBATh A0COIIOTHBIE U OTHOCUTEINIbHBIE MOIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

ITPy11 - mpuMEHATh OCHOBOIIOJIAraloINe aCTPOHOMUUYECKNE TIOHATHSI, TEOPUHU U 3aKOHBI JJIs
aHayIM3a U 00bsACHEHUS PU3NYECKUX MTPOLIECCOB, IPOUCXOIAIIMX B 3BE3aX U 3BE3IHBIX
cucTeMax, MeKIraJakKTHUECKON Cpeie; IBIKEHUST HEOSCHBIX Tell, SBOJIIOLUY 3BE3]] U BeenenHol;
ITPy12 - npoBOAUTH ONBITHI 11O IPEJIOKEHHON TUIIOTE3bI; IJIAHUPOBATH SKCIIEPUMEHT,
cOOMpaTh SKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJTY4YE€HHBIE Pe3yJIbTaThl U CAEIaTh
BBIBOJ| O CTaTyCe NMPEUI0KEHHON TUIIOTE3B;

ITPy13 - onuceIBaTh METO/IBI TOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

IIPy14 - cobmoath nmpaBuiia 6€30MaCHOTO TPY/a P MPOBEICHNUN UCCIIEAOBAHUIN B paMKax
y4eOHOT0 IKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HUCCIIe0BATENBCKOM U POEKTHOI
JESITEIBHOCTH C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOpaTOpHOro 000py10BaHuUS;
ITPy1S5 - pemath pacuéTHbIE 3a/1a41 C SIBHO 33JaHHON U HESIBHO 3a/laHHON (PU3UYECKOM
MO/JIEJIbI0: HA OCHOBaHUH aHaJIN3a yCIOBUSI BHIOMPATh (PM3UUYECKUE MOJIENIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, IPUMEHTH (HOPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U MOCTYJIAThI
(bu3nYeCcCKuX TeOpUi IPH UCIOJIb30BAHUN MAaTEMAaTUYECKUX METO/I0B PELLIEHUs 3aJauH,
IIPOBOAMTH PAcU€Thl HA OCHOBAaHUY UMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YJIBTATHI U
KOPPEKTUPOBATh METO/IBI PELIEHUS C YUETOM IOJYYEHHBIX PE3YJIbTATOB;

IIPy16 - pemaTh KaueCTBEHHbIE 33a]auu, TPeOYyIOIIME TPUMEHEHUS 3HAHUH U3 pa3IMYHbIX
pa3zesioB MKOJIBHOTO Kypca (PU3UKHU, a TaK)Ke MHTETpallii 3HAaHUHM U3 IPYTUX IPeIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPanBaTh JIOTHYECKYIO LIETIOUKY PACCYXIEHUM C ONIOpOil Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

IIPy17 - ucrionp30BaTh TEOPETUUECKUE 3HAHUS [ OOBSICHEHUS! OCHOBHBIX MPUHIIMIIOB pabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB, TEXHOJIOTUYECKUX MTPOLIECCOB;

ITPy18 - npuBOIUTH IPUMEPHI BKJIaZa POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUH MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
ITPy19 - aHanu3upoBaTh U OLEHUBATH MOCIECTBUS OBITOBOM U IPOU3BOJICTBEHHOM
NESATeTLHOCTH YeJIOBEKA, CBSI3aHHON ¢ (PM3MYECKUMU MTPOIIECCAMH, C TTO3UIIMHA SKOJIOTHUECKOMN
0€30M1aCHOCTH, IPECTABICHUN O PALIMOHATBHOM IIPUPOJIONIOIB30BAaHIH, A TAKXKE pa3yMHOM
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MCIIOJIb30BAaHUU JOCTH)KEHUN HAYKHU U TEXHOJIOTHH JUIsSl JAaNbHEHUIIETro pa3BUTHSI YEIOBEYECKOTO
00111eCTBA;

IIPy20 - mpuMeHATh pa3IuyHbIC CIIOCOOBI PabOTHI ¢ MHPOPMALIHEH PU3NIECKOTO COACPIKAHUS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUHN TS IOMCKa, IepepadOTKU 1
peIbsABICHUS Y4eOHOM U HAyYHO-TIONYJISIPHON MH(POPMAIUH, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuy HHPOPMAIUH, TOTYYCHHOHN U3 Pa3InYHBIX UICTOYHUKOB, KDUTHUECKU
aAHAIM3UPOBATH MOJTyYaeMylo HH(OPMALIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIMXCS 3HAaHUH, TaK U HAa OCHOBE aHaJIM3a UCTOYHHUKA UH(OPMAIIHNH;

ITPy21 - nposBiIATH OpraHU3alMOHHbIE U T03HABATEIbHBIC YMEHUS CAMOCTOSTEIIbHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOSKTHBIX U y4eOHO-
HCCIIEIOBATENBCKUX PadoT;

ITPy22 - paboTaTh B rpyIle C UCIIOJIHEHUEM PA3JIMYHBIX COLUANIBHBIX POJIEH, IJIaHUPOBATh
paboTy rpynibl, palliOHAIBLHO PACHPEEIATh AeSITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIIHSIX,
a/IeKBaTHO OIICHMBATH BKJIA]] KKJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHHH PacCMaTpUBaeMOn
poOJIEeMBI;

ITPy23 - nposBIsATH MOTHBALIMIO K OyayIel mpodecCHOHANBHOM NesTETLHOCTH 10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Pe3ynpraTom ocBoeHHMs paboueii mporpaMMbl peIMeTa SBISETCS OBIIaJCHUE
oOyyaromumucs cienyromumu ooummu komnereHusivua (OK):

KO/ HaumenoBanue pe3ysbTaTa 00yueHust

OK 1. BriOupats crioco0s! perienus 3aaa4 npodecCHoHaIbHON AeITeTbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2. Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA TIOUCKA, aHAIN3a U NHTEPIIPETALINH
uHpopMalnu, 1 UHPOPMALIMOHHBIE TEXHOJIOTUH JUISI BBITIOJIHEHUS 3a/1a4
npoecCUOHATLHOMN 1€ATEIEHOCTH.

OK 3. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOHECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHUE, IPEIIPUHUMATENBCKYIO 1EATEIbHOCTD B
npodeccuoHaIbHOM cepe, UCIO0Nb30BaTh 3HAHUS 10 TPABOBOW U (PMHAHCOBOM
I'PaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaLlUsX.

OK 4. D¢ dexTuBHO B3aUMOIEHCTBOBATh U PadOTaTh B KOJIEKTUBE U KOMaH/E.

OK'5. OcCyIIEeCTBIATh YCTHYIO U TUCbMEHHYIO KOMMYHHMKALMIO HA TOCYJapCTBEHHOM
a3bike Poccuiickoit deneparuy ¢ y4eToM 0COOEHHOCTEH COLIMAIbHOTO U
KYJIbTYPHOI'O KOHTEKCTA.
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OK 6. IIposBAATE Ipa’KJaHCKO-ITATPUOTHYECKYIO IIO3ULUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHNE HA OCHOBE TPAJUIIMOHHBIX POCCUICKUX TyXOBHO-
HPaBCTBEHHBIX LIECHHOCTEW, B TOM YHCJIE C YIETOM IT'apMOHU3ALNH
MEKHAIMOHAIBHBIX 1 MEXPEJIUTMO3HBIX OTHOLIEHUH, IPUMEHATh CTaHAAPThI
AHTUKOPPYILIMOHHOI'O IIOBEICHUS.

OK 7. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOIICH CPEIIbI, PECYPCOCOCPEKEHHUIO,
MMPUMCHATH 3HAHUSA 06 HN3MCHCHHH KJIMMAaTa, MPUHIUIIbLL 6epe>1<n1/1130r (¢}
MIPOU3BOJICTBA, 3(PPEKTUBHO EHCTBOBATH B UPE3BbIUANHBIX CUTYAIUIX.

OK 8. Hcnonp30Bath cpeacTBa GU3NIECKON KYIbTYPHI U1 COXPAaHEHHS U YKPETIIICHUS
3JI0POBBS B IIpoliecce Npo(hecCHOHATBHON AEATEIbHOCTU U MO IEPKAHUS
HE00X0AUMOT0 YpOBHS (PU3UYECKON MOATOTOBIEHHOCTH.

OK 9. [Tonmp30BaTbest TpodecCnOHATBHON TOKyMEHTANNEH Ha TOCYAapPCTBEHHOM U
MHOCTPAHHOM SI3BIKaX.

1.3. KotnyecTBO 4acoB Ha 0CBOeHHE POrPaMMBbl y4eOHOro npeamera «Pusnukar:

MaKCHUMaJIbHOW y4eOHOU Harpy3ku oOydarorerocs - 270 yacoB, B TOM YHCIIE:

ayIUTOPHOM yaeOHOM paboThl oOydaromerocs (00s3aTeIbHBIX YIeOHBIX 3aHATHI) - 180 yacoB
(mexnmii - 102 yaca u 78 4acoB MPaKTUYECKUX 3aHATHI);

BHEAYJIMTOPHOM (caMOCTOSATENIbHOMN) yueOHOM paboThl oOyuatomerocs 90 yacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOT'O IIPEJIMETA «®U3UKA»

2.1. CtpykTrypa n 00beM y4eOHOro npeaMera, 1 BUAbI y4eOHO0# padoThl.

Buj yueOHoit padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4e0OHOT0 peaMeTa 270
B TOM YHCJIC.

1. OCHOBHOE coziep)aHue 180
B TOM YHCJIC:

JIEKIIUHU 102
PAKTUYECKHUE 3aHSTHS 78
2. IlpodeccnoHaTbHO-OPUEHTUPOBAHHOE COICPIKAHUE 56
B TOM YHCIIE:

JICKIIMH 30
MPAKTUYECKHUE 3aHATUS 26
BueayauropHasi (camocTosiTe/IbHASA) yueOHasi padoTa 00y4aromerocs 90
(Bcero)

6

IIpome:kyTouHas arrecranus B popme sx3amena

2.2. Conep:xanne yueonoro npeamera QO/1.06 «®uzuka.

BBenenue. @u3nKa M1 METOAbI HAYYHOI'O IIO3HAHMS.

Qusuka - pyHOameHmaivbHas Hayka o npupooe. EcmecmeenHo-HayyHvlil Memoo
NO3HAHUSA, €20 B03MONACHOCIU U SPAHUYbL NPUMEHUMOCU. DKCnepumMenm u meopus 8 npoyecce
no3xanus npupoosl. Mooeruposanue guzuueckux senenutl u npoyeccos. Ponv sxcnepumenma u

13




meopuu 6 npoyecce NO3HaHusi npupoosl. Puzuueckasn seruyuna. Puzuyeckue 3axonwvl. I panuyvi
NPUMEHUMOCTU u3UYecKux 3akoHoe u meoputl. Ilpunyun coomeemcmeus. [lonsmue o
Quzuueckoti kapmune mupa. Ioepewnocmu uzmepenuti huauueckux eeiudut. SHaueHue Qusuxu
npu oceoenuu npogheccuii CI10.

Pazpen 1. Mexanuka.
Tewma 1.1. OCHOBBI KHHEMATHUKH.

Mexanuueckoe osudicenue u e2o uovl. Mamepuanvnas mouxa. CkanspHvie u 6eKmopHbie
Quzuueckue geauuunvl. OmHOCUMENTLHOCb MeXanuiecko2o ogudicenus. Cucmema omcuema.
THpunyun omuocumenvnocmu I anunes. Cnocobwl onucanusn ogudsicenus. Tpaexkmopus. [lymo.
Ilepemewenue. Pasnomepnoe npsamonunetinoe osudicenue. Ckopocms. Ypaenenue 08udxceHus.
Menosennas u cpeouss ckopocmu. Ycrkopenue. lIpsamonunetinoe 08udicerue ¢ NOCMOAHHbIM
yckopeHuem. /leudiceHue ¢ NOCMOSHHbIM YCKOpeHuem c80000H020 nadenus. Pasnomepnoe
08UdICEHUe MOYKU NO OKPYHCHOCMU, Y2108as1 ckopocmb. LlenmpocmpemumenbHoe ycKopeHue.
Kunemamuka abcontomno meepoozo mena.

Tema 1.2. OcHOBBI AUHAMHKH.

Ocnosnasn 3a0aua ounamuru. Cuna. Macca. 3axonol mexanuxu Hotomona. Cunvi 6
npupooe. Cuna maxcecmu u Cuia 8CEMUPHO0 MALOMEHUsL. 3AKOH 8CEMUPHO20 MALOMEHUSL.
Ilepsas kocmuueckas ckopocmes. /leudicenue nianem u manvix men Conneynoti cucmemsl. Bec.
Hesecomocmo. Cunvl ynpyeocmu. Cunbt mpernus.

Tema 1.3. 3aKOHBI COXpAHCHHS B MCXaHHKE.

Hmnynoc mena. Umnynoc cunel. 3akon coxpanenus umnyivca. Peakmusnoe oguoiceHue.
Mexanuuecxas paboma u mownocms. Kunemuueckas suepeus. Illomenyuanvnas suepausi. 3axon
COXpaHeHUs MeXaHuueckol snepeuu. Paboma cunvlt msiicecmu u cunvl ynpyeocmu.
Koncepsamusnvie cunvt. [Ipumenenue 3axono6 coxpanenust. Mlcnonvzoeanue 3aKoH08 Mexanuxu
07151 00BACHEHUS OBUINCEHUSL HeOECHbIX Mel U O Pa38UMUsL KOCMUYECKUX UCCTIe008aHUL,
SPAHUYBL NPUMEHUMOCMU KAcCuyeckol mexanuku. Ilpakmuueckoe npumenerue usuieckux
3HAHULL 8 NOBCEOHEBHOU JHCU3HU OJIsl UCHOTIb30BAHUSL NPOCIBIX MEXAHUZMO8, UHCIMPYMEHMO8,
MPAHCNOPMHBIX CPEOCMS.

Pewenue 3a0au ¢ npogpeccuonanvroii HanpagnenHocmsio no pazoeny « Mexanukay.

Pa3nea 2. MonekynspHas ¢pU3MKa ¥ TEPMOAHUHAMHUKA.
Tema 2.1. OCHOBBI MOJCKYISIPHO-KMHETUYECKON TCOPHH.
OcHosHble no0dMCeHUst MOEKYNAPHO-KUHemuyeckou meopuu. Pazmepwl u macca monekyn
u amomos. bpoynoscroe osudicenue. Cunvl u dHep2Us MEHCMONEKYTIAPHOL0 B3AUMOOEUCMBUSL.
CmpoeHue 2a3000pasHblX, HCUOKUX U MmEepObix mei. Moeanvhuiil 2a3. /lasnenue eaza. OcHosHoe
VpasHeHue MOJeKYIAPHO-KUHemu4eckou meopuu 2a3os. Temnepamypa u ee uzmepetue.
Abconomusiii Hy1o memnepamypsl. Tepmoounamuueckasn wkaia memnepamypul. Temnepamypa
36e30. CKopocmu 08UdHCEHUsL MOJEKYL U UX U3Mepenue. YpasrneHue cocmosaHus uoeaibHo2o 2asd.
Hzonpoyeccol u ux epaguxu. I'azosvie 3akonvl. Monaphas 2a308as nOCMOSAHHASL
Pewenue 3a0au ¢ npogheccuonanvrnou HanpasieHHoCmyio.

Tema 2.2. OCHOBBI TEPMOJIMHAMUKH.

Buympennss snepeust cucmemol. Buympennss snepeus udeanbnozo 2asza. Paboma u
mennioma Kax gopmel nepedauu snepauu. Tennoemkocms. Yoenovnas mennioemxkocme.
Konuuecmeo mennomul. ¥Ypaenenue mennosoco bananca. Ilepgoe nauano mepmooOuHamuxu.
Aouabammusiii npoyecc. Bmopoe nauano mepmoounamuxu. Ilpunyun oeticmeus meniogoui
mauwunsvl. Tennosvie osuecamenu. KII/[ mennosoco osueamens. Xonoounvuwvie mawunsvl. Oxpana
npUpoObL.

Pewenue 3a0au ¢ npogpeccuonanvroii HanpagnenHocmoio.
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Tema 2.3. ArperatHbie cOCTOSHUS BellecTBa U (ha30BbIE MEPEXOJIbL.

Hcnapenue u konoencayus. Hacvlwennwiti nap u e2o ceoticmea. Abconomunas u
OMHOCUMENbHASA 81ANHCHOCb 8030YXa. IIpubopul 0na onpedenenus enaxcHocmu 6030yxa. Touka
pocul. Kunenue. 3asucumocmos memnepamypol kunenusi om oasnenus. Kpumuyeckoe cocmosnue
sewecmea. Ilepecpemulii nap u e2o ucnoIb306anue 8 mexHuke. XapakmepucmuKka H}uoKo2o
cocmosinus eewjecmaa. I1osepxHocmHulil C10U HCUOKOCTU. DHEPIUsL NOBEPXHOCMHO20 CIIOS.
Bnuorcnuii nopsiook. Ilosepxnocmuoe namsaxcenue. Cmauusanue. Aenenus na epanuye
arcuokocmu ¢ meepovim menom. Kanunnsapuvie aenenusn. Xapakmepucmuxa meepoo2o cOCMOAHUSL
sewecmea. Kpucmannuueckue u amopguvie mena. Ynpyeue ceoticmea meepovix mei. 3aKoH
T'yka. Mexanuueckue ceoticmea meepovix men. [Lnacmuueckas (ocmamounas) oepopmayusi.
Tennosoe pacuupenue meepovix men u sHcuokocmeil. Koagghuyuenm nunetinozo pacuiuperus.
Koagduyuenm o6vémnozo pacuwupenus. Yuem pacuupenus 6 mexuuxe. Ilnagnenue. Yoenvrnasn
mennoma naasaenus. Kpucmannuzayus. Ilpakmuueckoe npumenenue 6 n08CeOHE8HOU HCUIHU
@uszuueckux 3Hanull 0 C8OUCMBAX 2A308, HCUOKOCEN U MBEPObIX Mell.

Pewenue 3a0au ¢ npogpeccuonanvroii HanpasnennHocmwio.

Paznen 3. DuekTpoanHaMuka.
Tewma 3.1. DnexTpuyeckoe noJe.

Onexmpuueckue 3apsovl. DneMeHmapHblil INeKMmpuiecKuli 3apso. 3aKoH cOXpaHeHus
3apsoa. 3axon Kynona. dnekmpuueckas nocmosnuas. dnekmpuyeckoe none. Hanpsoicennocmo
anexmpuyeckozo noas. IHpunyun cynepnozuyuu noneu. IIposoOHuKYU 8 21eKMpudecKom noie.
Husnexmpuku 6 snekmpuueckom none. Ionsapuzayus ousnekmpukos. Paboma cun
anekmpocmamuieckozo noas. Ilomenyuan. Paznocmo nomenyuanos. Ceszsb medncoy
HAanpsj#CeHHOCMbIO U PAZHOCHbIO NOMEHYUATI08 INEKMPULECKO20 NOJIS. DNeKmpoemMKOCHb.
Eounuywi anexkmpoemxocmu. Konoencamopwoi. Coeounenue KkonoeHcamopos 6 bamapero.
DHepeus 3apadiceHH020 KOHOeHcamopa. DHepaus d1ekmpuyeckoeo nois. Ilpumenenue
KOHOEeHCamopoa.

Pewenue 3a0au ¢ npogpeccuonanvroii HanpagienHocmbio.

Tewma 3.2. 3aKOHBI IOCTOSIHHOTO TOKA.

Ycnosus, neobxooumvle 0151 BO3HUKHOBEHUS U NOOOEPIHCAHUS ITIEKIMPUYECKO20 MOKA.
Cuna moxa u nromuocms moxa. 3akon Oma 0ns yyacmxa yenu. 3a8UcuMoOCms 2J1eKMPUYECKO20
CONpOMUGNIeHUs. OM Mamepuad, OJUHbL U NI0OWAOU NONEPEYHO20 CeYeHUsl NPOBOOHUKA.
3asucumocms 21eKMpUYECKO20 CONPOMUBTIEHUSL NPOBOOHUKO8 OM MeMNnepamypbi.
Temnepamyphuwiii ko3gpuyuenm conpomusnenus. Ceepxnposooumocms. Paboma u mownocmo
nocmosnno2o moxa. Tennosoe oeticmsue moxa. 3axou Jowcoyna—Jlenya. nexmpoosudicyujas
cuna ucmoyHuka moxa. 3axorn Oma 0ns noanou yenu. dnekmpuueckue yenu. Ilapannenvhoe u
nocnedosamenbHoe coeouneHue npo8ooHUKos. 3axonvl Kupxeoga ons yzna. Coeounenue
UCTOYHUKOB JNIeKMPU1eCKoll dHepeuu 8 bamapero.

Pewenue 3a0au ¢ npogeccuonanvHoli HanpasienHoCmyio.

Tewma 3.3. DIEKTpUUYECKUN TOK B PA3JIMYHBIX CPE/Iax.

Dnekmpuueckuti mox 8 Memaiiax, 8 JNeKmpoIumax, 2azax, 8 8aKyyme. IneKkmponus.
3akon anexkmponuza Papades. nekmpoxumudeckuti IKeuarenm. Buovi 2a306vix pa3psaoos.
Tepmosnexkmponnas smuccus. Ilnazma. dnekmpuueckuii mok 6 noaynposoonuxax. Coocmeennas
u npumecHas nposooumocmu. P-n nepexoo. Ilpumenenue nomrynpogooHuUKos.
Tlonynposoonurkosvie npubopul.

Pewenue 3a0au ¢ npogeccuonanvHoii HanpasieHHOCmMyio.

Tema 3.4. MarauTHOE II0JIE.
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Bexmop unoykyuu maenumnozo nons. Hanpsiocennocms macnumnozo nons. /leticmeaue
MA2HUMHO20 NOJIA HA NPAMOIUHEUHBIU BPOBOOHUK ¢ MOKOM. Bzaumooeticmeue mokos. Cuna
Amnepa. Ilpumenenue cunvt Amnepa. Maecnummuwiii nomok. Paboma no nepemeweruio
NPOBOOHUKA C MOKOM 8 MACHUMHOM noJe. /lelicmeue MazHUumHo20 Noas HA OBUNCYUWUTICS 3aPSO.
Cuna Jlopenya. I[lpumenenue cunvt Jlopenya. Onpedenenue yoenvno2o sapsaoa. Macnummnole
ceoticmea eewecmea. Macnumnas nponuyaemocms. ConHeunas akmueHOCmMs U €€ GIUsHUE Ha
3emnro. Macnumnole Oypu.

Pewenue 3a0au ¢ npogheccuonanvHoli HanpasiIeHHOCMyIo.

Tewma 3.5. DnexTpoMarHuTHas UHIAYKITUS.

AHenenue snexkmpomacnumnon unoykyuu. Ilpasuno Jlenya. 3axon snekmpomacHumuou
unoykyuu. Buxpesoe snexmpuueckoe none. 3C uHOyKyuu 8 08UNCYWUXCSL NPOBOOHUKAX.
Aenenue camounoykyuu. Unoykmuenocmo. uepeus MazHUMHO20 O MOKA.

Bzaumocsnzv anekmpuueckux u MacHumuuix noiet. IneKkmpomacHummoe noJe.

Pewenue 3a0au ¢ npogpeccuonanvroii HanpagnenHocmoio.

Pa3pnen 4. Kojrie0anus v BOJIHBI.
Tema 4.1. MexaHndeckue KOIeOaHUs ¥ BOJIHEL
Konebamenvnoe osusicenue. I apmonuuecxue xonebanus. C60000HbIe MexaHuuecKue
konebanus. Ilpespawenue snepeuu npu xorebamenvhom ogudxcenuu. Ce0600HbIe 3amyxarouue
MexaHuueckue konebanus. Mamemamuueckuii masmuuk. TIpyscunHulit Masmuux.
Buinyoscoennvle mexanuueckue xoneovanus. Pezonanc.
Ilonepeunsie u npooonvuvie 801HbI. Xapakmepucmuky 80iHbul. 36yK0Gble BOJIHbL.
Yavmpaseyk u eco npumenenue.

Tewma 4.2. DneKTpOMarHuTHbIC KOJICOAHUS U BOJIHBL.

C60600nbie 31exmpomazHumuble Konebanus. [Ipespawenue snepeuu 8 KoiebamenbHOM
koumype. @opmyna Tomcona. 3amyxarowue snekmpomaznumusie Koareoanus. I’ enepamop
He3amyxarowux 31eKmpomMacHUmHbIX Koieoanuil. Buinyoicoennvie snexmpuyeckue KoieOaHus.
Ilepemennsiii mok. I'enepamop nepemenno2o moxa. Emxocmuoe u unoykmugHoe
conpomugienus nepemenHo2o moka. Axkmusnoe conpomuenerue. 3axon Oma 0ns
INEeKMPUYECKOl Yyenu nepemenno2o moka. Paboma u mownocme nepemenno2o moka. Pezonanc
6 anekmpuyeckoui yenu. Tpaucgopmamopuwi. Toxu evicokoti uacmomol. [lonyuenue, nepedaua u
pacnpeoenerue 21eKmpodHepuu. INeKmpomMacHUmMHoe noje KaKk 0coowlli U0 Mamepuu.
Dnekmpomaznummsie 801Hbl. C80UCMBA INEKMPOMACHUMHBIX 801H. Bubpamop I'epya.
Omxkpvimwiti konebamenvuwill Konmyp. Mzoopemenue paouo A.C. Ilonosvim. [lonsamue o
paouocsszu. Ipunyun paouocesasu. [lpumenenue 31eKmpomMacHUmHbIX 60.IH.

Pewenue 3a0au ¢ npogpeccuonanvroii HanpagnenHocmyio.

Pazpen 5. OnTuka.
Tema 5.1. Ilpupona cBera.
Toueunwiii ucmoynux ceema. Ckopocms pacnpocmpanenusi céema. 3aKoHbl OMPAd’CEeHUs.
u npenomnenus ceema. Conneunvle u aynHvie 3ammenus. Ilpunyun Ioticenca. Ilonnoe
ompasicenue. Jlunsvl. Ilocmpoenue uzoopasicenust 6 nunzax. Popmyna mouKou TUH3bL.
Yeenuuenue nunsel. Inaz kax onmuueckas cucmema. Onmuyeckue npudopsi. Tenecxonvi. Cuna
ceema. OceewéHHoCmb. 3aKOHbL 0CBEUJCHHOCTIU.
Pewenue 3a0au ¢ npogpeccuonanvHol HanpasgieHHOCMbIO.

Tema 5.2. BoJIHOBBIE CBOMCTBA CBETA.
Unmepghepenyusn ceema. Kocepenmunocms ceemoswix ayuei. Unmepgepenyus 6 mouxux
nnenkax. Konvya Hetomona. Hcnonv3zosanue unmepghepenyuu 6 Hayke u mexuuxe. {upparxyus
ceema. [lugppaxyus na wenu 6 napannenvruix ayuax. Juppakyuonnas peuwemxa. Illonsmue o
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eonocpaghuu. Ionapuzayus nonepeunvix 6o1n. Ionapuzayus ceema. /]gotinoe nyyenpenomieHue.
Honsapouowl. /ucnepcus céema. Buowvl uznyuenuii. Buowvl cnexmpos. Cnekmpul uchycKanusl.
Cnexmpul nocnowerus. CnekmpanvHulil anaius. Cnekmpanbhble Kiaccol 36€30.
Yaempaghuonemosoe usnyuenue. Ungpaxpacnoe usnyuenue. Penmeenosckue nyuu. Mx npupooa
u ceoticmsa. lllkana snekmpomacHumHsIX U3IY4eHUl.

Tema 5.3. CrnenuanbpHasi TEOpUSI OTHOCUTEILHOCTH.
Jsusicenue co ckopocmoio ceema. llocmynamel meopuu OMHOCUMENbHOCMU U CIEOCTMBUSL

u3 Hux. Mueapuanmuocmos mooynst ckopocmu ceema 8 8axyyme. IHepeus nokos.. Cesizb Maccwl u
9Hepeuu c80000HOU Yacmuyvl. IieMeHmMbl PeISMUEUCIMCKOU OUHAMUKU.

Pa3nea 6. KantoBasi puzuka.
Tema 6.1. KBaHTOBas ONTHKA.
Keanmosas cunomesa Ilnanka. Tennosoe uznyuenue. Kopnyckynsapno-6oano6ou 0yanusm.

@omomnwi. ['unomesa doe bpotinsa o 6onHoswix ceoticmeax wacmuy. Coomuoutenue
Heonpedenennocmelt I etizenoepea. [lasnenue ceema. Xumuueckoe oeticmsue ceema. Onvimul
11.H. Jlebeoesa u H.U. Basunosa. @omoaghghexm. Ypasnuenue Dunwmerina ons pomoaghghexma.
Buewnuti pomosnekmpuueckuii s¢pgpexm. Buympennuii pomosgppexm. Tunvt homosnemenmos.
Ilpumenernue hpomosgpgpexma.

Tema 6.2. ®u3uka aTOMa U ATOMHOTO si/Ipa.
Pazeumue 63214006 na cmpoenue sewgecmea. Mooenu cmpoenus amomuoz2o a0pa.

3axonomepHOCMU 8 AMOMHBIX CheKmpax 6000poda. HoepHas moodenv amoma. Onvimol
. Pezepghopoa. Moodenv amoma ooopoda no H. Bopy. Keanmosgvie nocmynamel bopa. Jlazepeoi.
Paouoaxmusnocms. 3axon paouoaxmuenozo pacnada. Paduoaxmuemvie npespaujerus.
Cnocobul HabaoOeHus u pecucmpayuu 3apaxcenHvix yacmuy. Ipgexm Basunosa - Yepenkosa.
Cmpoenue amomHozo s0pa. [eghexm maccol, snepeus c6:a3u U yCmoudusoCcms amoMHbIx soep.
Hoepnvie peaxyuu. Aoepnas snepeemura. IHepeemuyeckutl 6b1X00 s0ePHbIX PeaKyull.
Hckyccmeennas paouoakmusnocmes. /enenue maxcenvix soep. Llennas soepras peaxyusi.
Ynpasnsemasn yennas peaxyus. HAoepusiii peakmop. Tepmosioepuviil cunmes. JHepeust 36e30.
Tlonyuenue paouoaxmusHvlx U30MoON08 u ux npumeHenue. buonocuueckoe deticmaue
PAOUOAKMUBHBIX UTYUEHUL. DleMeHmapHbvle Yacmuybl.

Pa3nea 7. Crpoenue Beesiennoi.
Tema 7.1. Ctpoeune CoJTHEYHON CHCTEMBL.
COJZH@‘!HCI}I cucmema. niaremsl U majivle mejid, cucmema 3€M/lﬂ - .]]yHCl.

Tema 7.2. OBomtorus BeeneHHOM.
Cmpoenue u s6onroyusa Connya u 36€30. Knaccuguxayus 36€30. 36€30b1 u ucmoyHuKku ux

IHepcUuuU.
Tanakmuxa. C06p€M€HHbl€ npedcmaeﬂeuuﬂ O CMmMpoeHuu u 3601r0yuu Bcenenmnoii.
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2.3. TemaTtuyeckoe miiaHupoBanue yueonoro npeamera OO.06 «®U3UKA»

Ne HaumeHoBaHue pa3/ie/ioB U TeM Ne O0nLeMm Koanl o0mumx
pasaeia, 3aHsi- B KOMIIeTeHIHI
TeMblI THSA yacax (YKa3aHHDIX B
pa3nese 1.2) u
JIMYHOCTHBIX
MeTanpeAMeTHBIX,
NnpeaAMeTHBIX
pe3yJIbTaToB,
(opmupoBanuio
KOTOPBIX
crnocodcTByer
3JIEMEHT
NPOrpamMMmblI
1 2 3 4 5
1 kype
BBEJEHUE. PU3UKA 1 METO/JIbI HAYYHOI'O ITIO3HAHMUS. 2 JIP3B 1, 2;
IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE! 1/1 2 JIPun/n 3;
®uznka — pyHIaMeHTalbHas HayKa o npupoje. EcCTeCTBEHHO - Hay4HbIH METOJ] O3HAHUS, €r0 1/2 MP1,3;
BO3MOXXHOCTH U TPaHMILIbI TPUMEHUMOCTH. MoenupoBaHue (pU3NYeCKHX SIBICHUH U IPOILIECCOB. P61, 5,6:7:
3nauenue Gusuku npu ocsoenuu npodeccuit CIIO TexHonmornueckoro npopuis. Py 1,3, 9,10, 12,
14, 18, 19, 20, 23,
OK 3, 5.
PA3JIEJI 1 | MEXAHHUKA. 12
TEMA 1.1. | OCHOBbI KHHEMATHUKHM. 2 JIPun/m 3;
Mexanndeckoe nBuxeHre. OCHOBHbIE KHNHEMAaTUYECKNE BETMYMHBL. PaBHOMEpHOE 1/3 MP 1,2, 3;
npsIMOJIMHEHOE ABIKeHne. CKOpPOCTh. Y CKOpEHHE. 1/4 I1P6 2,4, 5,6,7,9;

PaBHOMEpHOE IBUYKEHUE TOUKH 10 OKPYKHOCTH, YIJIoBasi CKOpocTh. LleHTpocTpeMuTenbHoe
yckopenue. Kunemarnka abCOIFOTHO TBEPOTO TETIA.

Py 1,2,3,4,7, 8,
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9, 10, 14, 15, 16, 17,

18, 19, 20.
OK1,2,4,5,7.
BueaynuTopHas (camocTosiTeIbHAs1) ydeOHasi padoTa 00y4aromerocsi o TeMam: 3
1) c60600H0€ naoenue;
2) Hegecomocmb.
TEMA 1.2. | OCHOBbI JMUHAMMKMN. 4 JIP 3;
OcHoBHas 3agava quHaMukd. Macca. Cuia. 3akoHbl MexaHuKH HeloToHa. 1/5 2 JIPnB 1, 2;
1/6 JIpas 1, 2;
JIPdB 2;
Cunel B mpupoe. Cuia TSKECTH U crjla BCEMUPHOTO TSATOTEHUsI. 3aKOH BCEMUPHOIO TATOTEHUSI. 1/7 2 JIP3B 4;
ITepBas kocMuueckas ckopocts. Bec. HeBecomocts. Cuitbl ynipyroct. CHiibl TpEHHUSL. 1/8 JIPun/m 2;
MP 1;
BreayauTopHas (CaMOCTOsITeJbHAsT) yueOHasi padoTa 00y4ar0ImIerocs: 6 |I1IP61,2,3,4,5,6,
noozomoska coooujenuti no memam: «Mcaax Hotomon - cozoamensv knaccuueckou Qusukuy, 9, 10;
«Cnocobwvl usmepeHuss Maccvl menay. Py 1,2,3,4,7,8,
9, 10, 11, 14, 15, 16,
17, 18, 19, 20.
OK1,2,4,5,7.
TEMA 1.3. | 3AKOHbI COXPAHEHUSA B MEXAHUKE. 6 JIP 3;
Umnynec Tena. Umnynbe cuiibl. 3aKOH cOXpaHeHHs UMITyJIbca. Mexanudeckasi paboTta u 1/9 2 JIPn/usB 4,
MOIITHOCTb. 1/10 JIPtB 1, 2, 3;
JIP3B 2, 3;
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE! 1/11 2 .
JIPun/m 3;
Kunernyeckas u noTeHuanpHas sHeprusi. 3aKoH coxpaHeHus 3Hepruu. [IpuMeHenne 3akoHOB 1/12 MP 1.2 3-
coxpaHeHus. Mcrnonb30BaHNe 3aKOHOB MEXaHUKHU JJIs1 0ObSCHEHMS IBM)KEHHSI HEOECHBIX Tel U »2,3;
JUTSL pa3BUTHS KOCMUYECKHX uccienoBanuil. [IpakTruueckoe npuMeHeHue GU3ndecKux 3HaHUU B P6 1,2, 3,4, 6,7,
MIOBCEIHEBHOM JKU3HM ISl UCTIOJIB30BAHMSI IPOCTBIX MEXAHU3MOB, HHCTPYMEHTOB, 8,9, 10;
TPAHCHOPTHBIX CPEACTB.
IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COJIePKAHUE! 1/13 2"
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Pemenue HpO(l)eCCI/IOHaJIBHO-OpI/IeHTI/IPOBaHHLIX 3ajgav 1mo pasgeiay «MexaHuKa.

1/14

[Py 1, 3,4,7,9, 10,

BueayauropHas (camocTosiTe/ibHasi) ydyeOHasi padoTa 00y4yaromerocs mno reMe: 3 11, 13, 15, 16, 18,
«Peaxmuenoe oguoicenuey. 19, 20, 23:
OK1,2,4,5,7.
PA3JIEJ 2 | MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMUKA. 34
TEMA 2.1. | OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU. 10 JIP 2;
Ocnosnble nonoxkenuss MKT. XapaktepucTuku Mosiekya u aroMoB. CTpoeHue ra3000pa3HbIX, 1/15 2 JIPTB 3;
JKUJIKUX U TBEPJIBIX TEII. 1/16 JIP38 1. 3:
Wneanshelii raz. OcnoBHoe ypaBHenne MKT. Temneparypa u ee uamepenue. Temneparypa 1/17 2 JIPus/m 1, 3;
3BE3I. 1/18 MP 1, 3;
P61, 2. 3,4, 5, 6.
IIpodeccnoHaATBbHO-OPHEHTHPOBAHHOE COACPKAHME: 1/19 2 7,9, 10;
VYpaBHEHHE COCTOSHUS UACATBLHOTO rasa. ['a3oBbie 3aKkoHbI. MoJsipHas ra3oBasi IOCTOSTHHAS. 1/20 Py 1,2, 3,5,7,8
= 9,10, 11, 12, 13, 14,
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEPKAHUE! 1/21 2
P 15, 16, 17, 18, 20,
eleHne NpodeccCHOHAILHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/22 ’3:
JlaGopaTopuas padora Ne 1 «M3y4enne 3axona Boiiis - MapuorTay. 1/23 2" |OKIL,23457.
1/24
BueayauTopHas (camMocTosiTe/IbHAsA) yueOHasi paboTa 00ydaronerocsi- u3yueHue Tem: 6"
«Bbpoynosckoe osudicenue. /Jughdyzuay;, «Cmpoenue 2a3000pasnvix, HCUOKUX U MEEPOLIX MEILY.
TEMA 2.2. | OCHOBbI TEPMOJNHAMMKMN. 8 JIP 2, 3;
JIPTB 2, 3;
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/IePKAHNE! 1/25 2 TIP3z 1-
Buytpennsist sHeprus cucreMsl. PaboTa u Tersora kak popma nepeaayd SHepruH. 1/26 MP1:
TermoeMKoCTb. Y IeNbHAs TEIUIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OaliaHca. 1P61,2,3,4,6,7,
[TepBoe Hauano TepMoAMHAMUKU. AnabaTHBIN nporecc. Bropoe Hauano TepMOAMHAMUKH. 1/27 2 8,9,10;
[IpuHuuMn neicTBUS TETIOBOM MaIlIUHBbI. 1/28
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IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEPKAHUE! 1/29 2 Py 1, 2,3,5,7,8,

Tennossie auratenu. KITJ remmoBoro aeuraresns. Xoao0auiabHble MalmiHbL. OXpaHa MPUPOIbL. 1/30 9, 10, 15, 16, 17, 19,
20, 23;
OK1,23,4,5,7.

IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE COACPKAHME: 1/31 2"

Pemienue npogeccuoHaIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/32

BueaynuTopHas (camocTosiTeJIbHAs1) ydeOHasi padoTa 00y4arolerocs: 6™

Hanucauue pegpepamos no memam: «Modenu mennosvix 0gueameneiiy, «Ilpodremul sxonro2uu,

CBA3AHHbIE C UCNONb308AHUEM MENLOBbIX MAULUHY.

TEMA 2.3. | ATPEIT'ATHBIE COCTOSHUSA BEHIECTBA U ®A30BbIE IEPEXO/IbI. 16 JP 2, 3;
Hcnapenuve u koHaeHcaus. AOCOIIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTH BO3IyXa. ToYKa pOCHL. 1/33 2 JPtB 1, 3;
Kunenue. 3aBUCHMOCTb TeMIIEPATYpPhI KUTICHUS OT JAaBJICHUS. 1/34 MP 1.2.3:

P61, 2, 3,4, 5, 6,
XapakTepucTuKa )KUAKOTO COCTOsIHUS BemlecTBa. [loBepxHOCTHOE HaTsXKeHUe. CMaunBaHue. 1/35 2 789 10
SIBieHMS HA TPAHUIIE )KUIKOCTH C TBEPIBIM TEIIOM. 1/36 P
Py 1,2,3,4,7,8,
XapakTepucTuKa TBEpA0Tro COCTOSIHUS BeliecTBa. Kpucramueckue u amop@Hsbie Tesa. 3aKoH 1/37 2 9,10,12, 14, 15, 16,
['yka. 1/38 17,18, 19, 20, 23.
OK1,234)5,7.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEPKAHUE! 1/39 2
TennoBoe pacmIMpeHne TBEPABIX TE U )KUJIKOCTEH. YUeT pacluupeHus B TexHuke. [1naBnenue. 1/40
VnenvHas Terota miuasienus. Kpucrannuzanus. [Ipaktuueckoe npuMeHeHHE B TOBCEAHEBHON
KU3HU (PU3HYECKUX 3HAHUN O CBOMCTBAaX ra3oB, KUIKOCTEH M TBEPIBIX TEIL.
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COACPKAHME: 1/41 2"
Pemenne npogeccuoHAIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/42
Jlaboparopnasi padora Ne 2. «OnpenesieHue BJaKHOCTH BO3LYXa». 1/43 2"
1/44
JlabopaTopnasi pabora Ne 3. «Onpenenenue ko3(ppuuueHTa NOBEPXHOCTHOIO HATSIKCHHU S 1/45 2"
JKHTKOCTI. 1/46
KonTtpouabsnas padora Ne 1 «MoJiekyasipHas (pUM3MKa ¥ TEPMOJAUHAMHUKAY. 1/47 2"
1/48
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BueayauropHasi (caMmocTosiTe/IbHAA) YueOHasi padoTa 00y4yaonerocs:
paccmompems eonpoc «llepecpemviii nap u e2o uUCnonb308aHUe 8 MEXHUKEY.

3**

PA3JIEJ 3 | QJEKTPOAMHAMMUKA. 66
TEMA 3.1. | QJIEKTPUYECKOE IOJIE. 12 JIPtB 3, 4;
DJIEKTpUYECKHUE 3apsiibl. 3aKOH COXpaHeHMs 3apsaa. 3akoH KynoHa. DiIeKTprudecKoe moJe. 1/49 2 JPun/n 1, 3;
Hanpspkennocts anextpuyeckoro moss. [Ipunimn cyneprno3uiuu nosueil. [IpoBognuku B 1/51 2 17_[};36 91)’ i(’f 43,6,
AIEKTPUYECKOM I0JIe. JIMPIEKTPUKH B JIEKTpUUecKOM rose. [lonspusanus Tu3aeKTpUKOB. 1/52 e
Py 1, 2,3,4,6,7,
Pabota cun snexrpoctaruueckoro nodist. [lorenmman. Paznocts norennuanon. CBsi3b MEXIY 1/53 2 2,69,:[%0,1;2,134,235,
HAIPSKEHHOCTHIO U PA3HOCTHIO OTEHI[AAIOB AJIEKTPUYECKOTO I10JIA. 1/54 23’ e T e
IIpodeccnoHaAIBbHO-OPHEHTHPOBAHHOE COACPKAHME: 1/55 2 OK 1,234,517
DJIEKTPOEMKOCTh. EAMHUIIBI AJIEKTPOEMKOCTH. 1/56
Konnencaropsl. CoeqmHeHNE KOHEHCATOPOB B 0aTapero. DHEPrus 3apsyKEHHOTO KOHJEHCATOpa.
DHeprus dMeKTpudeckoro nosis. [I[pumeHeHne KOHaeHCaTOPOB.
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlePKAHME! 1/57 2
Pemenue npogeccnoHabHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/58
JladopaTopnasi padora Ne 4. «OnpenesieHue JIeKTPUIECKOH €eMKOCTH KOHIEHCATOPOB. 1/59 2"
1/60
BueayauTopHas (CaMOCTOsITe/IbHAsA) y4eOHast padoTa 00y4aromerocs: 6"
n0020MOoGUMb 00KAAObL NO MeMam: «/[usnekmpuxu 6 snekmpuieckom noiey, «IIposooHuxu 6
NEKMPULECKOM NOTIeN.
TEMA 3.2. | BAKOHBI IIOCTOSAHHOI'O TOKA. 24 JIP 2, 3;
YcnoBust, He0OXOAUMBIE JJIs1 BOSHUKHOBEHHSI U TIOIEP)KaHusI dIeKTprueckoro Toka. Cuma Toka. | 1/61 2 MP1,2,3;
[TnotHoCTh TOKA. 3aKoH OMa 11 y4acTKa LEIu. 1/62 17_[1386 :gl 503 4.5, 6,
IIpodeccnoHaTbHO-OPMEHTHPOBAHHOE CO/IEPKAHME: 1/63 2 [Py 1,3,4,6,8,9,
3aBUCHMOCTH 3JIEKTPUIECKOTO COTIPOTHBIICHUS OT MaTepuaa, JUIMHBI U L0 TOTEPEeIHOr0 1/64 10, 12,14, 15, 16,

CCUCHU IIPOBOJIHUKA.

17, 18, 19, 20, 23;
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IIpodeccnoHaAIBbHO-OPHEHTHPOBAHHOE COACPKAHME: 1/65 2 OK1,2,3.4,5,7.
3aBUCHMOCTh JIEKTPUYECKOTO COMPOTUBIICHUS IPOBOAHUKOB OT TeMiieparypsl. Temneparypubiid | 1/66
KodduimeHT conpotunicHus. CBEpXIpOBOAUMOCTh. PaboTa 1 MOITHOCTH TOCTOSTHHOTO TOKA.
TeroBoe nerictBue Toka. 3akoH Jxoyns — Jlenna.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEeP/KAHME 1/67 2
OJIC ucrounuka Toka. 3akod OMa j1s mosrHo# nenu. [lapannensHoe 1 nociaeaoBaTeIbHOE 1/68
COeIMHEHUE MPOBOTHUKOB. 3akoHbI Kupxroda ans y3na. CoenHeHnEe UICTOYHUKOB
JJIEKTPUYECKOM dHEpruu B 6arapero.
IIpodeccuonHaIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHUeE: 1/69 2"
Pemenue npogeccuoHaJIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/70
JladoparopHasi padora Ne 5. «OnpeneJieHue yAe1bHOI0 CONPOTUBJIECHHUS MIPOBOAHUKAY. 1/71 2"
1/72
JlaGopaTopuas paGora Ne 6. «OnpenejeHne TepMAIECKOro Ko3GpuuueHTa conporusienus | 1/73 2"
MeTH). 1/74
Jla6opaTopuas padora Ne 7. «U3mepenue IJIC u BHyTPpEeHHEr0 CONPOTHBJIAEHUN HCTOYHUKA | 1/75 2"
TOKAY. 1/76
Jlaboparopnasi padora Ne 8. «M3ydyeHne 3aKOHOB MOCJI€I0BATEIBHOI0 U MAPAJLIEJIbHOTO 1/77 2
coeIMHEeHHIl TPOBOJHUKOB). 1/78
Jladoparopnasi padora Ne 9. «MccienoBanne 3aBUCUMOCTH MOIITHOCTH JIAMIIbI 1/79 2"
HAKAJHMBAHHS OT HANIPSIKEHHUA HA € 32:KUMax». 1/80
JlabopaTopnas padora Ne 10. «Onpenenenne KII/I dnexkTponaurkm». 1/81 2
1/82
KonTpoubnas padora Ne 2 «JiekTpudeckoe moJie. 3aKOHbI IOCTOSIHHOTO TOKA. 1/83 2"
1/84
BHeayauTopHas (caMOCTOsITe/IbHAs) yueGHast padoTa 00y4arouierocs: 6™
paboma ¢ OONOIHUMENbHOU TUMEPAMYPOU U BbINOJHEHUE COOOUeHUl, OOKIA008 NO MEMAM.
«C60000HbIE HOCUmMENU dNeKMPUYEcKUX 3apsa008. IIpouzeoocmeo, nepedaia u UCNOIb3068AHUE
9NEeKMPOIHEPSULLY.
TEMA 3.3. | JIEKTPUYECKHH TOK B PA3JIMYHBIX CPEJIAX. 10 JIPTB 1, 3;
DIIEKTPUUYECKHI TOK B METAJLJIaX, SJIEKTPOJIUTAX, Ta3aX, BAKyyMe. DIEKTPOIn3. 3aKOH 1/85 2 JIPun/n 3;
anekTposinza dapanes. DNEKTPOXMMHUIECKU SKBUBAJICHT. 1/86
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MP 1, 2, 3;

Bunbl ra3oBeix paspsanoB. TepmoasiekTponHas smuccus. [lnazma. 1/87 2 P61, 2,3,4,5,6,
1/88 7,8,9,10;
[Py 1, 3, 4, 6, 9, 10,
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME: 1/89 2 12 14 15 16. 17
DIIEKTPUYECKHI TOK B OTyNpoBoAHMKax. COOCTBEHHAsI U IPUMECHAs ITPOBOIUMOCT. 1/90 IO
[TpumeHenne NoxynpoBOJHUKOB. [10TynpOBOTHIKOBEIE TPHOOPHI. 18, 19, 20, 23;
OK 1,2,3,4,5,7.
IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE COACPKAHME: 1/91 2"
Pemenue npogeccuoHaJIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/92
Jladoparopnasi padora Ne 11. «Onpenenenne 31eKTPOXUMHYECKOT0 IKBUBAJIEHTA MEII). 1/93 2"
1/94
BHeayauTopHas (caMOCTOSITE/IbHAs) y4eOHast pa6oTa 00y4aroImerocs: 6™
INEKMPULECKULL OK 8 MEeMANNax, NeKmpudeckKull MoK 8 91eKmpoaumax.
TEMA 3.4. | MATHUTHOE IIOJIE. 8 JIP)B 1, 2, 3;
= MP 1,2, 3;
BekTop HHAYKIIMH MATHUTHOTO 1011, HampshkeHHOCTh MarHUTHOTO Touis. JlelicTBre MarautHoro | 1/95 2 PG 1.2.3.4.5. 6
TOJISI Ha TTPSIMOJTMHEIHBIA IPOBOIHUK C TOKOM. 1/96 o T
7,8,9,10;
Cuna Amnepa. [Ipumenenue cunsl AMiepa. MarHUTHBIN TOTOK 1/97 2 Py 1,2,4,6,8,9,
1/98 11, 15, 17, 18, 19,
Cua Jlopenna. [Ipumenenue cumsl Jlopenia. Onpezenenne yaeabHOro 3apsiaa. MarHuTHbIE 1/99 2 20, 23;
CBOICTBa BelecTBa. MarHuTHasi mpoHUIIaeMOCTh. CoJTHeUHas aKTUBHOCTh M €€ BIIMSHUE Ha 1/100 OK123,4,51.
3emito. MarautHelie Oypu.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE! 1/101 2"
Pemenne npogeccuoHaIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/102
BueayauTopHas (CaMOCTOsITe/IbHAsA) y4eOHasi padoTa 00y4aromerocs: 6"

paboma co cnpagoyHoOU IUmMepamypou, mepMuHamu, blNOJIHeHUe 00KIA008 U pedhepamos no
meme: «Anope Mapu Amnep- 0CHOBONONONACHUK INEKMPOOUHAMUKUY, « YcKopumenu
3aPANCEHHBIX YACTNIUYY.
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TEMA 3.5. | 9JIEKTPOMATHUTHASA UHAYKIUSA. 12 JP 2, 3;
SIBieHue eKTpOMarHuTHON UHAyKIMHK. [IpaBuino JIenma. 3akoH s1eKTpoMaruuTHON uHayknud. | 1/103 2 MP 1, 2, 3;
1/104 1P6 1,2, 3,4, 5,6,
Buxpesoe anekrpudeckoe nose. 9JIC uHAYKIUN B ABMKYIIUXCS MPOBOIHUKAX. SIBIIeHUE 1/105 2 7.8.9.10:
CaMOUH/TYKITHH. 1/106 1Py 1,2, 3,4, 6, 8.
NHAYKTUBHOCTh. DHEPTUsl MATHUTHOTO I10JI1 TOKa. B3auMOCBS3b 2JIEKTPUYECKUX U MAaTHUTHBIX 1/107 2 9,10,12, 14,15, 18,
MOJICH. DIIEKTPOMArHuTHOE TOJIE. 1/108 23;
OK1,2,3,4,5,7.
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePIKAHUE! 1/109 2"
Pemienue npogeccuoHaIbHO-OPHEHTHPOBAHHBIX 3a2/1a4. 1/110
JladopaTtopnas padora Ne 12. «3yyeHue ABJIeHUS JIEKTPOMATHUTHOH MHIYKIIUN. 1/111 2"
1/112
Kontpoabnas padora Ne 3 «KMarautHoe moJie. JJIeKTPOMATHUTHAS WHIYKIMS». 1/113 2"
1/114
BueayauropHasi (caMOCTOsITe/IbHAs) y4eOHast paGora 06y4aruierocs: 6™
paboma co cnpasoyHOU IUMepamypou, mepMuHamu, 8bINOJIHEeHUe KOHCHEKMO8 N0 MEeMaM:
«Benuuaiiuwue omxpeimus gusuxuy, «Paboma sanekmpozenepamopay.
2 Kkypc
PA3JEJI 4 | KOJIEBAHUS U BOJIHBI. 20
TEMA 4.1. | MEXAHUYECKHE KOJIEBAHUS U BOJIHbI. 4 JIP 3;
KonebarenpHoe aBmkenue. ['apMmoHndeckue konedanus. [IpeBpaiieHne SHeprun mpH 1/1 2 MP 1,2, 3;
KoJ1e0aTeIbHOM JBMKeHUH. CBOOOIHBIE U BBIHYKICHHBIE MEXaHUUECKUE KOJIEOaHus. 1/2 I1P6 1, 2,3,4,5,6,
7,8,9,10;
ITonepeuHble U IPOJOJIBHBIE BOJHBI. XapaAKTEPUCTUKA BOJIHBI. 3BYKOBBIE BOJIHBL. YJIBTPA3BYK U 1/3 2 Py 1,2,3, 15, 16
ero npuMeHeHHe. 1/4 17 18’ 1’9 .’20 j23. ’
BHeayauTopHas (caMOCTOsITe/IbHAs) y4eGHas pa6oTa 00y4alomerocs: 3* |OK1,24,5,7.

paboma co cnpasoyHoOU IUMepamypol, mepmuHaml, 8bINOJIHeHUe KOHCNeKma no meme
«Pezonancy.
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TEMA 4.2.

SJIEKTPOMATI'HUTHBIE KOJIEBAHUS U BOJIHBI. 16
CBoOOHBIC JICKTPOMArHUTHBIC KojieOanus. [IpeBpaienre sHeprun B KoJie0aTeIbHOM KOHTYPE. 1/5 2
®dopmyna Tomcona. 1/6
IIpodeccrnonaibHO-OPHMEHTHUPOBAHHOE COJIEPKAHUE! 1/7 2
ITepemennbiit TOK. ['eHepaTop nepeMEHHOro Toka. EMKOCTHOE M MHIYKTUBHOE CONTPOTUBIICHHUS 1/8
MEPEMEHHOT0 TOKAa. AKTUBHOE COMPOTUBJIeHHE. 3akoH OMa /ISl JIEKTPUIECKON [IeNu
NEPEMEHHOTO TOKA.
IIpodeccuonHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KAHUE: 1/9 2
Pabota u momHOCTh IepeMeHHoro Toka. Tpancdopmaropsl. TOKM BEICOKOM YaCTOTHI. 1/10
[Tonyuenue, nepeaaya v pacnpeesieHue JeKTPOIHEPTUH.
DNEeKTPOMarHUTHOE MOJIe KaK 0COObIN BUA MaTepHu. DIEKTPOMarHUTHBIE BOJHBL. CBOMCTBA 1/11 2
AJIEKTPOMarHUTHBIX BOJIH. Bubpatop I'epua. OTKpHITHIN KoJIeOaTeNbHBIA KOHTYP. 1/12
N300perenue panuo A.C. ITonossim. [TonsiTie 0 paanocss3u. [IpuHIMD paanocss3u.
[TpuMeHeHne NIEKTPOMAarHUTHBIX BOJIH.
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlePKAHME! 1/13 2
Pemienue npogeccuoHaIbHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/14
IIpodeccrnona/IbHO-OPHEHTUPOBAHHOE COACPKAHUE! 1/15 2"
Pemenne npogeccHoOHAIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/16
JlabopaTopnasi paGora Ne 1. «3y4yeHue padboTsl TpanchopMaTopar». 1/17 2"
1/18
Kontpoabsnasi padora Ne 1 «Kosiedbanust 1 BOJTHBD. 1/19 2"
1/20
BHeayauTopHas (caMoCTOsITe/IbHAs) yueGHast paboTa 00y4arouierocs: 6™

pa60ma co Cl’lpdGO’JHOZJ ﬂumepamypoﬁ, mepmuHamu, 6blNOJIHEHUE KOHCNEKMO6 no memam.
«Ocuwmoepazwwa nepemMenHnHozco mokay, «KOHdeHcamop 6 yenu nepemernnoco mokay, Hanucatvue
peqbepamoe no memam. «IYpuMeHeHue INNEKMPOMACHUNIHBIX 60JIH), (INEKMPOMACHUIMHbLE 6OJIHbL
6 meopuu Maxkceennay.

JIPuB 1, 2, 3;

MP 1,2, 3,

I1P6 1,2,3,4,5,6,
7, 8,9, 10;

Py 1, 2, 3, 9, 10,
12, 15, 16, 17, 18,
19, 20, 23,
OK1,2,4,5,7.
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PA3JIEJ S | OIITUKA. 22
TEMA 5.1. | MIPUPOJA CBETA. 8 JIP3B 4;
CKOpOCTh pacpoCTpaHeHHs CBETA. 3aKOHbI OTPAKEHHs U NpejoMiieHus ceta. COHEYHBIE U 1/21 2 MP 1, 2, 3;
nynuble 3atMenus. [Ipunnun olirenca. ITonHoe oTpaxkeHue. 1/22 1IP6 1,2, 3,4,5,6,
7,8,9, 10;
IIpodeccrnonaibHO-OPHMEHTHUPOBAHHOE COJIEPKAHUE! 1/23 2 [Py 1,2, 3, 9, 10,
Jlunzel. ['na3 kak ontudeckas cucreMa. Onrtuyeckue npudopsl. Cumna cera. OCBEIEHHOCTb. 1/24 11, 12, 15, 16, 17,
3aKOHBI OCBEIICHHOCTH. 18, 19, 20, 23
_ OK 1,2,4,5.
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEPKAHUE! 1/25 2
Pemenne npogeccuoHaIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/26
JlaGopaTopnas padora Ne 2. «OnpejeseHne Noka3aTesisi NPeJOMJIEHHS CTEKIa». 1/27 A
1/28
BueayauropHasi (caMmocTosiTe/IbHAA) YueOHasi padoTa 00y4aronerocs: 6™
paboma co cnpagouHolU 1UMepamypou, mepmuHamu, 8bINOJIHEHUEe KOHCNEKMO8 N0 MeMAaMm.
«Ceem - anekmpomacHumuas 6oanay, « Ocobennocmu unmepghepenyuu ceemay.
TEMA 5.2. | BOJJTHOBBIE CBOMCTBA CBETA. 12 JIP®B 1, 3;
Nurtepdepentus ceeta. KorepeHTHOCTh CBETOBBIX JTydeil. Mcnonb3oBanue nHTEpPEPEHITNHN B 1/29 2 ﬁl;llil/g 13;_
Hayke U TexHuke. udpaxnus csera. udpakuuonnas pemerka. [lonspuszanus nomnepeyHbIx 1/30 IP6 i 2’ 3’ 456
BoJH. [lonsipusanusa ceera. Jlucnepcus ceera. P b
7,8,9,10;
Bunb! nznydennii. Buasl ciektpoB. CriekTpsl uciyckanust. CoeKkTpbl MOTJIONIEHUS. 1/31 2 Py 1, 3,9, 10, 11,
CriexTpanbHbIi aHanu3. YeTpaduoneToBoe U HHPpaKpacHoe U3aydeHne. PEeHTTeHOBCKUE Ty4H. 1/32 12,13, 14, 15, 16,
[Ikana 3IeKTPOMarHUTHBIX U3ITyICHHN. 17,18, 19, 20, 23;
OK 1,2,4,5.
Jla6opaTopnasi pa6ora Ne 3. «Onpenesenne JJIMHbI CBETOBO BOJHBI ¢ TOMOIIHIO 1/33 2"
AN(GpPaKIMOHHON PeIIeTKID. 1/34
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JlaGopaTopnas pa6ora Ne 4. «Had.1101eHue CIJIONIHOTO M JIMHEHYATOIr0 CIIEKTPOBY. 1/35 2"
1/36
KontpoabsHasi padora Ne 2 «OnTukay. 1/37 2"
1/38
IIpodeccrnoHabHO-OPHMEHTHUPOBAHHOE COJIEPKAHUE! 1/39 2"
Pemenne npogeccuoHAIbLHO-OPHEHTHPOBAHHBIX 3a/1a4. 1/40
BueayauropHasi (camocTosiTe/IbHASA) YueOHasi padoTa 00y4yaonerocs: 3™
paboma co cnpagouHoll 1umepamypou, mepmunamu memvl. «Ilpupooa u ceoticmea
PEHM2EeHOBCKUX TIYYelly.
TEMA 5.3. | CHEUUAJIBHAS TEOPUSA OTHOCUTEJIBHOCTMU. 2 JIP 3;
JIBMOKEHHE CO CKOPOCTHIO cBeTa. [10CTyIaThl TEOPUHM OTHOCUTENILHOCTH M CJIEACTBHS U3 HUX. 1/41 2 MP 1, 2, 3;
MHBapuaHTHOCTb MOJTyJIsl CKOPOCTH CBETa B BakyyMe. DHeprus nokosi. CBs3b Macchl U SHEPTUU 1/42 IP6 1, 2, 3, 4, 5, 6,
CBOOOIHOMN YaCTHIBI. DIEMEHTHI PEIATHBUCTCKON TUHAMUKH. 7,8,9,10;
[Py 1, 3, 4, 15, 16,
18;
OK 1,2,4,5.
PA3JEJI 6 | KBAHTOBAS ®U3UKA. 12
TEMA 6.1. | KBAHTOBAS OIITHUKA. 4 JIPuB 3;
KBanroBas runoresa [Tnanka. KopnyckynspHo — BosiHOBO# nyanu3M. PoToHsl. JlaBieHue cBera. 1/43 2 MP 1, 2, 3;
1/44 P61, 2,3,4,5,6,
7,8,9,10;
Py 1, 2, 3,5, 6, 15,
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME: 1/45 2 16, 17, 18:
dotoadpext. YpaBHenue DitHmrerina 1 potorddexra. Buemnuit porordpdexr. Buyrpennuii 1/46 OK1.2.4.5 7.
dororddexr. Tunsl porornementos. [Ipumenenne hotosrdhdexra.
BueayauTopHas (CaMOCTOsITe/IbHAsA) y4eOHast padoTa 00y4aromerocs: 3™
paboma co cnpasounoul aumepamypoti no meme. « Tunvl pomosnemenmosy.
TEMA 6.2. | PU3UKA ATOMA U ATOMHOTI'O SAPA. 8

28




Pa3zBuTHE B3IIIA10B HA CTPOEHUE BelecTBa. SnepHas moaens aroma. OnbiTel D. Pesepdopna. 1/47 2 JIPrB 1, 3, 4;
Mogens atroma Bogopoaa no H. bopy. KBantoBsie moctynarsl bopa. 1/48 JPus 1, 2;
JIPsB 1, 3, 4;
PaaroakTHBHOCTH. 3aKOH paJnoakTHBHOIO pacmaga. Dddexr BaBunosa — Uepenkosa. Crpoenune | 1/49 2 .
aTOMHOTO siIpa 1/50 JPus/n 1
TOMHOTO SIIpA.
P MP 1,2, 3;
Sne q " P61, 2,3,4,5,6,
pHBIE peakiuu. SnepHas sHepreTuka. MickyccTBeHHas palMOaKTUBHOCTS. LlenHas peakuus. 1/51 2 _
SnepHbIi peakTop. DHEPrUs 3BE3/I. 1/52 7,8,9,10;
Kontpoabnas padora Ne 3 «KKBanroBasi pusuka. 1/53 2" 1Py 1,2,356,7,
1/54 11, 13, 15, 16, 17,
BueayauTopHas (CaMOCTOsITe/IbHAsA) y4eOHast pa6oTa 00y4aromerocs: 6" 18, 19, 20;
paboma co cnpagouHoU IUMepamypoil, mepMuHami, blNOJIHeHUe KOHCReKma no memam. OK 1,2,4,5,7.
«Keanmosvie cenepamopury, «buonozuueckoe oelicmaue paouoakmugHbiX U3LY4eHULLy.
PA3JIEJI 7 | CTPOEHUE BCEJIEHHOM. 12
TEMA 7.1. | CTPOEHUE COJTHEYHOW CUCTEMBI. 2 JIP 3;
JIPuB 1, 2;
ConHeyHas cucTeMa: TJIaHEThl U Majible Tefa, cuctema 3emiis — JIyHa. 1/55 2 e )
1/56 JIPun/o 1;
MP1, 2, 3;
BHeayauTopHas (cCaMOCTOsITe/IbHAsS) yueGHast padoTa 00y4arouierocs: 3" |mP61,2,6;
paboma co cnpagoyHou 1umepamypou, mepmuramu, no meme. «Ilonsmue o Kocmonocuuy. TPy 1, 3, 10, 11, 12,
14,17, 18, 19, 20;
OK1,2,3,4,5,7.
TEMA 7.2. | DBOJIIOIIUSI BCEJIEHHOJ. 10 JIP 3;
JIPuB 1, 2;
Crtpoenue u 3Bomtoius ConHia u 38e31. Knaccudukarus 38e31. 3Be3bl U HCTOYHUKH HX 1/57 2 JIPun/m 1;
sHepruu. ["amakTrka. CoBpeMeHHBIC TIPEICTABICHHS O CTPOCHHH U YBOJIIOIIMH BCeneHHOM. 1/58 %/[11;61i 22’ 36;
JIaGopaTopuas paGora Ne 5. «3yuenne KapThl 3Be3HOr0 HeHGA». 1/59 2" A
1/60 Py 1, 2,3, 10, 11,
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IIpomMe:xxyTouHasi aTTecTAlUsA: IK3AMEH. 1/61 6" 12,14, 17, 18, 19,
1/62 20;
1/63 OK 1,2,3,4,5,7.
1/64
1/65
1/66
BHeaynuTopHas (camocTosiTeJIbHAsI) ydeOHasi padoTa 00y4aroerocs: 3
paboma co cnpasoyHoU IUmepamypou, no020mosKa 00K1a0os no memam: «llnanemoi
conneunou cucmemoly, «Ponv K.O. [Juoakosckozo 6 pazeumuu KOCMOHABMUKUY.
Hroro: ayJUTOPHBIX 3aHATHI 180
JeKIUH 102
NPAKTHYECKUX 3aHATHIi 78
98

BHEAY/IUTOPHOM (CAMOCTOATEBHOI) pa00oThI 00y4aKOIIErocst

* - yacel, omeedénnvie HA NPAKMUYECKUE 3AHAMUSA
** - yacel, omeedEHHble HA BHEAYOUMOPHYIO (CAMOCMOAMENbHYI0) pabomy 00yuanue2ocs
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

3.1. MarepuajbHO-TeXHHYeCKOe o0ecnedeHue.

Jliia peanuzanuu nporpaMmsel yueOHoro npeamera «Pu3nkay J0HKHO ObITh MPEyCMOTPEHO
cienyrolee crenuansaoe nomenienue: Kabuner «Ouzukmy.

[Tomemnienne kabuHeTa JOMHKHO COOTBETCTBOBATh TpeOoBaHUsIM CaHUTapHO-
sMuIeMHOIoOrnYeckux npasui U HopMaTuBoB (CaulluH 2.4.2 Ne 178-02): ocHalieHO THIIOBBIM
000py/0BaHNEM, B TOM YHCIIE CIIEIUATU3UPOBAHHON yueOHOM MeOenbio U cpeicTBaMU 00y4eHHUs,
HEOOXOAMMBIMH JIJIsl BHITIOJTHEHUS! TPEOOBAHMI K YPOBHIO MOJITOTOBKH 00YUYaIOIIUXCS.

O6opynoBanue yaeOHOTo KabUHeTA!

- OCA/IOYHBIC MECTa M0 KOJUYECTBY 00YUarOIIUXCS;

- pabodee MeCTO MPErnoaBaTels;

- paboyvast MeIoBast I0CKa;

- nabopatopHoe obopynoBanue («Ilepuomuyueckas cucremMa XUMHUECKUX dieMeHToB J[. 1.
MenneneeBay, «MexayHnapoanas cucrema equauil (CU)y», «duzndyeckre BETUIHHB,
«Du3nuecKre NOCTOSHHEICY, IIAKATHI;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUil 10 (hU3HKeE;

- KOMITJICKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3QJIaHUS JUI KOHTPOJIBHBIX padoT;

- 3aJ1aHUA T Ta00PaTOPHBIX PaboT;

- Mpo(eCCHOHAIBHO - OPUEHTUPOBAHHBIC 3a/IaHNUS;

- MaTepHalIbl SK3aMeHa.

TexHuueckue cpelcTBa 00ydeHus:

- IEPCOHAIBHBIA KOMIIBIOTEP C JIUIICH3UOHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP C IKPAHOM.

3aJb:

bubnuoreka, unTaabHBIN 321 ¢ BEIXOJOM B CeTh MIHTEpHET.

3.2. UnpopMannoHHOe oOecrnedeHne peajn3alui NporpaMMsl.

3.2.1. OcHOBHBIE TEYATHBIE H3TaHHUS.

1. l'eapenmreiin JI.3., lux FO.U.; mox penakmueit Opnoa B.A. ®usnka. Yacts 1.
VYuebnuk. YrinyoneHHb# ypoBeHb — M.: O0IIeCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«110I] MHEMO3HMHA». 2020.

2. I'eanenmreiin J1.D., Komkuna A.B., Jlesues I'.11. ®usuka. Yacts 2. YueOHUK.
VYray6nenHslit ypoBeHb — M.: O011ecTBO ¢ OTpaHUYEHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UNHA». 2020.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH.

1. BacunbeB A.A. ®u3zuka: yueOHOe TOcoOHe sl CpeAHETo MpodeccrnoHaIbHOTO
obOpazoBanus. M., 2023.

2. Kanamnukos H.I1. ®usnka: yaeOHUK U IPAKTUKYM JUIS CPEIHETO MPOohEeCCHOHATBHOTO
obOpazoBanus. M., 2023.

3. Kacarkuna N.JI. ®uzuka. Kontponsusie padoter:10-11 xnaccel. @enunke.2023.

3.2.3. Ilepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHEeT», HEOOXOAMMBIX /IJISl OCBOCHUS MpeaMeTa.

1. www.lseptember.ru - metomudeckas razera «IlepBoe ceHTIOPsI»
2. http://www.rusedu.info - CereBoe cOOOIIECTBO yUUTEICH
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3. http://www.pedsovet.su - TTencoset cy (meaaroruueckoe cooOIIecTBO)

4. http://uchportal.ru - CooOmiecTBo yunTenel-npeIMeTHUKOB "Y YUTEeIIbCKHIA TopTan”
5. http://multiurok.ru - TpoekT mis yuuTenei

6. hitp://infourok.ru - bubarOTEKa METOIMYSCKUX MATEPUATIOB JUISl YIUTEIISA

7. http://nsportal.ru/ - CounasnbHas ceTb paOOTHUKOB 00pa30BaHMUs

8. DnektponHnas oudimoreka 'BIIOY PA MUT.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEIMETA

Pe3yabTarnl 00yyeHus

MeTtoanbl OLIEHKH

ITPG1 - chopMupOBaHHOCTH MPEICTABICHUN O
poiH U MecTe (PU3UKU U aCTPOHOMHUU B
COBPEMEHHOM Hay4qHOI KapTHHE MUPA, O
cucreMoobpasymomieil poau Gpu3nku B
Pa3sBUTHU €CTECTBEHHBIX HaYK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE
POCCHMCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH; TOHUMAaHUE (PU3NIECKOM
CYIIHOCTH HaOJII0OAAEMBIX SIBIICHUI
MHUKpPOMHPA, MAKPOMHPA U METaMHPAa;
NOHUMAaHME POJIK ACTPOHOMUU B
IIPAKTUYECKOH JEATEIbHOCTH Y€JI0BEKa U
JlaJibHEeHIIeM HayyHO-TEXHUYECKOM pa3BUTHH,
ponu pu3ukH B HopMUpOBAaHUH KPYro30pa U
(GYHKLIMOHATIBHON IPAMOTHOCTH YeJIOBEKA ISt
pelIeHus MPaKTHYECKUX 3aad.

OIICHKA PE3YJIhTATOB:
- YCTHBIX OTBETOB;
- IOATOTOBKHU COOOIIEHHUH, TOKIaA0B,

pedeparos.

ITP62 — BiaeTh OCHOBOIIOJIATAIOIIAMHA
(U3UYECKUMU MTOHATUSIMH U BEIIMYNHAMU,
XapaKTepU3yIOUUMU (PU3UIECKUE TTPOLIECCHI
(CBSI3aHHBIMH C MEXaHUYECKHUM JIBHDKCHHEM,
B3aHMOI[€fICTBHeM TCJI, MCXaHUYCCKUMU
KoJIEOAHMSIMHM U BOJIHAMH;, aTOMHO-
MOJ'IGKYJ'IflpHBIM CTpOGHI/ICM BCIICCTBA,
TEIJIOBBIMH MPOLECCAMU; STIEKTPUUECKUM U
MAarHuTHBIM IIOJIAMU, BJICKTpI/I‘IeCKI/IM TOKOM,
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU U
BOJIHAMH, OIITHYCCKHUMU SABJICHUAMMU,
KBaHTOBBIMHU SIBJICHUSIMU, CTPOEHHUEM aToMa U
ATOMHOT' O ﬂnpa, pa]jll/IoaKTI/IBHOCTI)IO); BJIIaACTH
OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYECKUMHU
IIOHATUAMU, ITO3BOJIAIOITNMHA xapaKTemeBaTL
MPOLIECCHI, TPOUCXOISIINE Ha 3BE3/1aX, B
3BC€3IHBIX CUCTEMAX, B MC)KFaJ'IaKTI/ILIeCKOI\/'I
cpene; ABMKEeHHE HEOECHBIX TEJ, YBOIOLIUIO
3Be31 1 BceneHHO.

OLICHKA PEe3yJbTATOB:
- YCTHBIX U TUCBMEHHBIX OTBETOB;

- IPAKTUYECKUX 3aHATUM;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- peeHus npogpeccuoHaIbHO-
OpPUEHTHPOBAHHBIX 33]1a4;

-JIOMaIIHUX 3a/IaHUH IPAKTUYECKOTO XapaKTepa;
- IIOJATOTOBKH COOOIIEHNH, JOK/IAI0B,
pedeparos.

[TP63 — BrageTh 3aKOHOMEPHOCTSIMU,
3aKOHAMU U TEOPUAMH (3aKOH BCEMUPHOTO
tarorenuns, I, II u 111 3akous1 HeroToHa, 3aK0H
COXpaHEHHUSI MEXaHUYECKOW IHEPTUHU, 3aKOH
COXpaHEHUS UMITYJIbCa, IIPUHIIAT
CyNEPIO3UIUU CUII, TPUHIUIT
PaBHOMPABHOCTH MHEPIHAIBHBIX CHCTEM
0TCUE€Ta; MOJEKYISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOCHUS BEILIECTBA, FA30BbIEC 3aKOHBDI,
MEPBbII 3aKOH TEPMOJIMHAMUKHN; 3aKOH

OIICHKA PE3YJIbTATOB:

- YCTHBIX U IUCBMEHHBIX OTBETOB;
- IPAKTUYECKUX 3aHATHUI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX paboT;

- peeHus npopeccuoHaIbHO-
OPHEHTHPOBAHHBIX 3a7a4.
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COXPaHEHMsI AMEKTPUUECKOT0 3apsi/ia, 3aKOH
Kynona, 3akon Oma [u1 ydacTka Lienu, 3aK0H
Oma 1714 MOJTHOM AJIEKTPUYECKOM 1IEeTIH, 3aKOH
Jxoyns - JIeHna, 3aK0H 2J1€KTPOMarHUTHOU
UHYKIMH, 3aKOH COXPAHEHUS SHEPrHH, 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHHUS CBETA,
3aKOH OTpPaXXCHUs CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHUS YHEPTUH, 3aKOH
COXPaHEHMsI UMITYJIbCa, 3aKOH COXPaHEHMS
AIIEKTPUYECKOTO 3aps/a, 3aKOH COXPaHEHUS
MaccoBOI0 4Hcia, HocTyaaTsl bopa, 3akoH
paZoaKTUBHOIO Paciaja); yBEPEHHOE
UCIIO0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
npy aHanu3e GU3NUECKUX SIBICHUN U
IPOLIECCOB.

[1P64 — copmupoBaTh yMEHUS pelIaTh
pacueTHbIe 3a/1a4H C SIBHO 33/1aHHOU
buznyecKoil MOAENBI0, UCTIONB3YS
¢du3nveckre 3aKOHBI U IPUHIUITB]; HA OCHOBE
aHaJIM3a YCJIOBUS 33]]a4l BHIOMPATH
(U3UYECKYIO MOJIEIIb, BBIIEIATh PU3NUECKUE
BEJIMYUHBI U (DOPMYIIBI, HEOOXOAUMBIE JITIS €€
pelIeHus, IPOBOIUTH PAaCUEThl M OIICHUBATh
pPEabHOCTD MOTYYEHHOT'O 3HAYCHHS
(GU3NIeCKOi BETMUUHBI; pEIIaTh
KaueCTBEHHbIE 3aJ[a4H, BHICTPANBAasl JIOTUYECKU
HETPOTHBOPEUYHBYIO IIETIOYKY PACCYKICHHIA C
OTOPOi Ha U3yUYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHS.

OLIEHKA Pe3yJIbTaTOB:
- YCTHBIX U IIMCbMCHHBIX OTBCTOB;,

- IPAKTUYECKUX 3aHATUH;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX PaboT;

- peieHus npoheccuoHaIbHO-
OpPUEHTHPOBAHHBIX 33/]a4;

-JIOMAIllHUX 33/1aHUH TPAKTUYECKOI0 XapakTepa.

ITP65 — copmupoBaTh yMEHHUS yUUTHIBATh
TPaHULbI IPUMEHEHMSI H3YYECHHBIX
buznyeckux Mojenel: MaTepuanbHas TOuKa,
MHEpLHaIbHas CUCTEMA OTCUETA, UACAIBHBIN
ra3; MOJIeJIM CTPOEHHUS Ia30B, KUAKOCTENH U
TBEPABIX TE€J, TOUECUHBIN JIEKTPUUECKUI
3apsij, iAepHas MOJIENIb aTOMa, HyKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa IPU PELICHUH
buznyeckux 3aaay.

OILICHKA PE3YJIbTATOB:
- YCTHBIX OTBETOB;

- IPAKTHUYECKUX 3aHATHUI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- peeHus npopeccuoHaIbHO-
OPHEHTHPOBAHHBIX 3a/a4.

[TP66 — copmupoBaTh COOCTBEHHYIO
MO3HIIMIO IO OTHOIIECHHIO K (pr3nueckon
WHPOPMAIINH, TTOTydaeMOH U3 pa3HbIX
UCTOYHUKOB, YMETh UCIIOJIb30BaTh IU(POBbIE
TEXHOJIOTUH IS TIOUCKA, CTPYKTYPHUPOBAHHUS,
UHTEpIpETALNU U MTPEJICTaBICHHS yueOHOM 1
HAYYHO-TIOMYJISIPHON MHPOPMAIINH; Pa3BUTh
YMEHUSI KpUTUYECKOT0 aHajIM3a MoJlydyaeMoi
uH(pOpMaLIUH.

OIIEHKA PE3Y/IHTATOB:
- YCTHBIX U TUCbMEHHBIX OTBETOB;

- TECTUPOBAHUS;

- KOHTPOJBHBIX padoT;

- pemieHus: npodeccuoHaIbHO-
OpUEHTUPOBAHHBIX 3a7a4;

- MOATOTOBKHU COOOIIECHMH, TOKIaI0B,

pedeparos.
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[1P67 — Bi1ageTs OCHOBHBIMH METOLaMU
HAYYHOTO MO3HAHMSI, UCTIOJIb3YEMBIMH B
¢bu3uKe: IPOBOJUTH NPSIMbIE U KOCBEHHbBIE
U3MepeHus: PU3NUECKUX BEITMUUH, BEIOUpast
ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U
UCTIOJIB3YS M3BECTHBIE METO/IbI OLIEHKU
HOTPEIIHOCTEN U3MEPEHHH, IPOBOUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEH (hHU3UUECKIX
BEJIMYMH C MCII0JIb30BAaHUEM IPSMBIX
U3MEpEHU, OOBSICHITD MOJTyYCHHbIC
pe3yibTaThl, UCIONb3YS (U3NUECKUE TEOPUH,
3aKOHBI U TIOHATHS, U JIEJIaTh BHIBOJIBI;
coOuro1aTh Npasuiia 0€301acHOro Tpyia Npu
IIPOBEICHUM MCCIICJOBAaHUN B paMKax
y4eOHOTr0 SKCIIEpUMEHTA U YUeOHO-
MCCIIEIOBATEIBCKON ACATEITBHOCTH C
UCIIOJIb30BaHUEM LU(POBBIX U3MEPUTEIbHBIX
YCTPOKCTB U J1ab0OpaTopHOTo 000pyI0BAHUS;
c(hOopMUPOBAHHOCTD MPEACTABICHUH O
METO/aX MOJIy4eHHUs] HayUHBIX
aCTPOHOMHUYECKUX 3HAHUM.

OIICHKA Pe3yJIbTATOB:
- YCTHBIX M TUChbMEHHBIX OTBETOB;

- IPAKTUYCCKUX 3aHITHIA;

- TECTUPOBAHUS;

- peleHus mpohecCuOHAIBHO-
OpPUCHTHUPOBAHHBIX 33/1a4;

-IOMAIIHUX 3aJaHAH TPAKTHYECKOTO XapaKkTepa,
- IOATOTOBKHU COOOIIEHHUH, TOKIAA0B,
pedepaTos.

[TP68 — oBnaseTh yMeHUsIMH pabOTaTh B
TPYIIIE C BBITIOJTHECHUEM Pa3IMIHbIX
COLIMANIBHBIX POJIeH, TUTAHUPOBATh paboTy
TPYIIIBI, PAMOHAILHO PACIPEICIIATh
NeSITeIbHOCTh B HECTAHAPTHBIX CUTYAIHSIX,
aJIeKBaTHO OIEHMBATH BKJIAJ KaXKIOT0 U3
YYaCTHUKOB TPYIINHI B pELICHHUE
paccMatpuBaeMoi poOIEMBI.

OLIEHKA PEe3yJIbTaTOB:
- YCTHBIX U IIMCbMCHHBIX OTBCTOB;,

- IPAKTUYECKUX 3aHATUH;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX PaboT;

- pemieHus npodheccuoHaIbHO-
OpUEHTUPOBAHHBIX 3a7a4;

-IOMAIllHUX 33/IaHUH TPAKTHYECKOT0 XapakTepa.

[TPGY — chopmupoBaTh yMEHHS pacmo3HABATh
buznueckue sBiIeHHs (IPOLECChl) U OOBSICHSTh
UX Ha OCHOBE U3YYEHHBIX 3aKOHOB:
PaBHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHENHOE IBH)KEHUE, CBOOOIHOE
naJieHue Tell, ABUKEHHE 0 OKPY>KHOCTH,
WHEpLUs, B3aUMOJICUCTBUE TEll,
KoJsiebaTenbHOE IBUKEHUE, PE30HAHC,
BOJTHOBOE JIBIDKEHUE; MU y3usi, OpOyHOBCKOE
JBUKEHHE, CTPOCHHUE KUIKOCTEH U TBEPIBIX
TeJ, U3MEHEeHHe o0beMa TeJl MPU HarpeBaHUU
(oXJa’kJJeHUH ), TETIOBOE paBHOBECHE,
ucnapeHue, KOHIeH calysl, MIaBjlIeHue,
KPUCTAITN3AIUS, KHTICHHE, BIAXKHOCTh
BO3/yXa, CBSI3b CPEIHEN KMHETUYECKOM
SHEPTUH TEIJIOBOTO ABMKEHHUS MOJIEKYI C
a0COIOTHOW TeMIEPaTypoil, MOBBILLIEHUE
JABJICHUSI Ta3a TIPU €r0 HAaTPEBAaHUU B
3aKpBITOM COCY/I€, CBS3b MEXKY MapaMeTpaMu
COCTOSIHUS T'a3a B U30IIpolieccax;
AIIEKTPU3allKA TeJ, B3aUMOJEHCTBHE 3aps/I0B,

OIICHKA Pe3yJbTaTOB:
- YCTHBIX U MUCbMEHHBIX OTBETOB;

- IPAKTHUYECKUX 3aHATHUI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- penieHus mpohecCuoHaIbHO-
OPUEHTHPOBAHHBIX 337124,

-JIOMalTHUX 33JaHUM TPAKTUYECKOTO XapaKTepa;
- MOATOTOBKHU COOOIIECHMH, TOKIaI0B,

pedeparos.
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HarpeBaHHe MPOBOIHUKA C TOKOM,
B3aUMO/ICHCTBHE MarHUTOB,
9JIEKTPOMAarHUTHAs! HHIYKIUS, AeHCTBHE
MarHUTHOTO I10JIsl Ha TIPOBOJTHUK C TOKOM H
JBIDKYIIAACS 3apsil, JIEKTPOMarHUTHbIE
KOJIeOAHHS ¥ BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTPAKEHHE,
npejaoMIIeHue, nHTephepeHIus, Tuppakuus 1
HOJISIPU3aLus CBETA, AUCIIEPCUs CBETa,
dorosnexTpuueckuit 3PPexT, CBETOBOE
JlaBJIeHNE, BOSHUKHOBEHHUE JIMHEIYATOTO0
CIIEKTpa aTOMa BOJIOPO/A, ECTECTBEHHAS U
UCKYCCTBEHHAs PaINOAKTUBHOCTb.

[TP610 - chopmupoBaTh yMEHHS IPUMEHSITh
MMOJIYYCHHBIC 3HAHUS JIA 00BsICHEHUS YCJIOBI/Iﬁ
npoTeKaHus (PU3MUECKUX SIBJICHUN B IPUPOJIE
Y JUIsl IPUHATHS IPAKTUYECKUX PELICHUN B
MOBCEIHEBHOM JKU3HH ISl 0OecTieueHUs
0€3011aCHOCTH MTPU OOPALICHUN C OBITOBBIMH
npubopaMu U TEXHUYECKHUMH YCTPOIICTBaMH,
COXpaHEHHsI 3I0POBbsI U COOJIOJICHUS HOPM
9KOJIOTMYECKOT0 MTOBE/ICHUs B OKPYKaroIIen
cpene; MOHUMaHUe HEOOXOTUMOCTH
MPUMEHEHUS JOCTUKEHUH (PU3UKU U
TEXHOJIOTHI AJI1 paiuOHAJIbHOT'O
MPUPOIOTIOTIB30BAHUSI.

OIICHKA Pe3yJIbTaTOB:
- YCTHBIX M TUCbMEHHBIX OTBETOB;

- IPAKTUYCCKUX 3aHITHIA;

- TECTUPOBAHUS;

- peleHus mpodhecCUHOHAIBHO-
OpPUCHTHUPOBAHHbBIX 33/1aY;

-IOMAIIHUX 3aJaHUH TPAKTHYECKOI0 XapakTepa,
- IOATOTOBKHU COOOIIEHHUH, JOKJIAA0B,
pedepaTos.

[TPy1 - noHumars poib GU3MKU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
JKOJIOTUYECKOH, COLIMAIBHON U 3TUYECKOU
cdepax AesITeTbHOCTH YeJIOBEKa, pOJib U
MecTO (PU3MKH B COBPEMEHHOI KapTHHE MUPA,
pOJIb ACTPOHOMHH B IIPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U ajbHEHIIEM
Hay4YHO-TEXHUYECKOM Pa3BUTHH, 3HAYCHHE
OIUCATENIbHOU, CUCTEMATU3UPYIOLLEH,
OO0BSCHUTENIBHON U TPOTHOCTUYECKON
GyHKUIMN GU3UYECKON TEOPHH — MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH,
AJIEKTPOAUHAMHUKH, CIIEUATIBHOU TEOPUHU
OTHOCHUTEJIbHOCTH, KBAaHTOBOU (PU3UKHU, POJIb
¢du3nueckoit Teopun B GOpMUPOBAHUU
MpeJICTaBICHUI 0 PU3NYECKON KapTHHE MUPa,
MecTO (PU3MUECKON KapTUHBI MUpPa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O IPUPOJE.

OIICHKA PEe3YJIbTAaTOB:
- YCTHBIX U IMCbMCHHBIX OTBCTOB;,
- TECTUPOBAHUS;

- pereHust TpodecCHOoHATBHO-
OPUEHTHPOBAHHBIX 3a/a4.
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[TIPy2 - paznuuath yCa0BUSI IPUMEHUMOCTH
Mojeneil pU3NIecKuX Tel U MPOLECCOB
(siBJIeHUI): MHEpIMAIbHAS CUCTEMA OTCUETa,
a0COJIOTHO TBEPZIOE TEJIO0, MaTepUalbHa
TOUYKa, PABHOYCKOPEHHOE JIBUKECHHE,
cBOOOIHOE TTa/IeHHEe, a0COIIOTHO yIpyTras
nedopmarus, abCOIOTHO yIIPyroe u
a0COJIFOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJENN
ras3a, >KUJKOCTH U TBEPJIOTO
(KpUCTaJTMYECKOT0) TeJa, UealbHBIH ras,
TOUYCYHBIN 3apsij, OTHOPOAHOE IIIEKTPUUECKOE
¥ OJHOPOJHOE MAarHUTHBIE TTOJIA,
rapMoOHHYECKHEe KojeOaHus, MaTeMaTHYeCKUi
MasTHUK, UICAIBHBIN IPYKUHHBINA MasiTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aTbHBIN
KoJIeOaTebHBIN KOHTYp, TOHKAs JINH3A,
MoJieJIeil aToMa, aTOMHOTO Si7[pa U KBAaHTOBOM
MO/JIEJIHN CBETA.

OLICHKA PE3YJIbTATOB:

- YCTHBIX M TUCBMEHHBIX OTBETOB;

- TECTUPOBAHMS;

- KOHTPOJIbHBIX padoT;

- perieHus mpogeccuoHaTBHO-
OpPUEHTHPOBAHHBIX 33]a4;

- HOATOTOBKH COOOIIEHHH, TOKIIAI0B,

pedeparos.

[1Py3 - paznuyath ycnoBus (TpaHULIbl,
00J1aCTH) TPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TOHUMATh BCEOOIINI XapaKTep
byHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH MCITOJIb30BAHMS YaCTHBIX
3aKOHOB.

OLICHKA PE3YJIbTATOB:

- YCTHBIX U IUCbMEHHBIX OTBETOB;
- IPAKTHUYECKUX 3aHATHI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- petieHus mpoheccuoHaIbHO-
OPHUEHTHPOBAHHBIX 337a4;

[1Py4 - ananmu3upoBath U OOBSACHATH
MEXaHUYECKUE MPOLECCH U SABICHMUS,
UCTIONB3YSl OCHOBHBIE MTOJIOKEHUS U 3aKOHBI
MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBYOKEHUS, (POPMYITBI KHHEMATHKH
PaBHOYCKOPEHHOTO JIBMKEHUS,
npeoOpaszoBanus ["anunes 1ist ckopocTu u
nepemeleHus, 3akoHsl HproToHa, mpuHIuI
oTHOcuTeNnbHOCTH ["anunes, 3akoH
BCEMHMPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHHS
UMITYJIbCa M MEXaHUYECKON SHEPTUH, YCIOBHUS
paBHOBECHsI TBEPJIOTO TeJIA), IPU ITOM
HCIIOJIb30BaTh MAaTEMATUYECKOE BhIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
bu3nYeCKUX 3aKOHOB: MPe0Opa30BaHUM
["anunesi, BTOpOro u TPETHETO 3aKOHOB
HproTOHA, 3aKOHOB COXpPaHEHUS HMITYJIbCA U
MEXaHUYECKOM SHEpruu, 3aKOHa BCEMUPHOTO
TATOTCHHUS, DIIEKTPOMATrHUTHBIEC TTPOIIECCHI U
SIBJICHUS, UCTIOJIb3YS] OCHOBHBIE MIOJIOKEHUS U
3aKOHBI DJIEKTPOJANHAMHKH U CTICIUATBHOM
TEOPHH OTHOCUTEIBHOCTH (3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsaa, cujia Amiepa, cuia
JlopeH1a, 3aK0H 3JIEKTPOMAarHUTHOM
WHIYKIWY, paBuio Jlenna, csizp JJ1C

OILICHKA PE3YJIbTATOB:

- YCTHBIX U IUCBMEHHBIX OTBETOB;
- IPAKTHUYECKUX 3aHATHUI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- peeHus npogpeccuoHaIbHO-
OPHUEHTHPOBAHHBIX 337a4;

-JIOMaITHUX 3aJaHuHN MMPAKTUYCCKOI'0 XapaKkTepa.
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CaMOMHYKIMH B JIEMEHTE IEKTPUUECKON
LIENU CO CKOPOCTBbIO U3MEHEHUS CUJIBI TOKA,
HOCTYJIaThl CIIELMATIBLHON TEOpUU
OTHOCHUTEJIBHOCTH DUHILTEIHA).

I1Py5 - aHanmu3upoBaTh U OOBSICHATH TEILIOBHIC
MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
nonoxkeHuss MKT u 3akoHbI MOJIEKYJISIPHOM
(U3HUKY U TEPMOJMHAMHUKY (CBSI3b JTaBICHUS
UJICANBHOTO ra3a co CPeIHEN KNHETUYECKON
SHEPrUeu TEIIOBOTO ABUKEHUS €ro YacTHIl,
CBSI3b TEMIIEpPATYyphl BEIIECTBA CO CPEAHEN
KMHETUYECKON IHEPIUEN TEINIOBOIO IBUKEHUS
€ro 4acTHLl, CBSA3b JABJICHUS UACATBHOIO raza
C KOHIIEHTpaLeN MOJIEKYN U €ro
TEeMIIepaTypol, ypaBHeHHe MeHeneeBa-
Knaneiipona, nepBbiii 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUs YHEPTUHU B TEIJIOBBIX
nporeccax), Ipyu 3TOM UCHOJIb30BaTh
MaTE€MaTUYeCKOE BbIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCIOBUS MPUMEHUMOCTH
ypaBHeHus1 MeHeneeBa-Kianelipona,
KBAHTOBBIC MPOIIECCHI U SABJICHUSI, UCTIOIB3YS
MOJIO’KEHHUS KBAaHTOBOM Qu3uku (ypaBHEHHE
OunmreitHa i porodddexra, mepBoiid U
BTOpOM nocTyiarsl bopa, mpuHmn
COOTHOILLEHUS HEOIpeIeaEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAHEHUS 3aPsTOBOTO
¥ MacCOBOTO YHCEJI U YHEPTUHU B SIIEPHBIX
PEaKIusX, 3aKOH PaIMOaKTUBHOTO pachaia).

OLICHKA PE3YJIbTATOB:
- YCTHBIX U ITMCbMCHHBIX OTBCTOB;,

- IPAaKTHYECKHUX 3aHATHH;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemeHus npogpeccuoHaIbHO-
OPHEHTHPOBAHHBIX 3a/1a4;

-IOMAIIHUX 3a/JaHUH TPAKTUYECKOTO XapaKTepa;
- HOATOTOBKH COOOIIEHHH, TOKIIAI0B,
pedepaTos.

[TPy6 - aHanmu3upoBaTh U OOBICHATH
AIIEKTPUYECKUE SIBICHUS, UCTIOIb3YSI
OCHOBHBIE ITOJIOKEHUSI U 3aKOHBI
AIIEKTPOIMHAMUKH (3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3aps/a, 3aKkoH KyioHa,
MOTEHLHUATBHOCTh 3JIEKTPOCTATUYECKOIO MOJIs,
IIPUHLINI CYTIEPIIO3ULINH IIEKTPUUECKUX
MoJIEH, PU 3TOM yKa3bIBasi yCIOBUS
npuMeHUMOCTH 3aKoHa KysoHa, a Takxke
MPAKTUYECKH Ba’KHbIE COOTHOIIIEHUS: 3aKOHBI
Oma 1151 yyacTka LEnH U Ul 3aMKHYTOMR
ANEKTPUYECKOH 1IenH, 3akoH J[koyins-JIenua,
npaBuia Kupxrodga, 3axonsl @apajes s
AJIEKTPOJIN3a), OTIMUCHIBATH (PU3HUECKUE
IIPOLIECCHI U SIBJIEHMSI, UCIIOJIb3YS BEIMUUHBI:
HANPsDKEHHOCTD U MOTEHIIUA JIEKTPUYECKOTO
0JIs1, Pa3HOCTh MOTEHINAJIOB,
AIIEKTPOBIIKYILAS CUJIA, MHAYKIIHS
MarHMTHOTO TOJIsl, MArHUTHBIN MIOTOK, CHJIa
AMriepa, UHIYKTUBHOCTb, 3JIEKTPOJIBHKYIIAs

OIICHKA Pe3yJIbTaTOB:
- YCTHBIX U ITMCbMCHHBIX OTBCTOB;

- IPaAKTUYECKUX 3aHITHIA;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX padoT;

- pemieHus: npoheccuoHaIbHO-
OpUEHTUPOBAHHBIX 3a7a4;

- JOMalIHUuX BaI[aHI/II\/JI MPAKTUYCCKOTI'O
XapakTepa,;

- MOATOTOBKHU COOOIIECHMH, TOKIaI0B,
pedeparos.
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cuja CAaMOMHIYKLIMH, DHEPTHSI MATHUTHOTO
II0JIsI IPOBOJHUKA C TOKOM, PEIATUBUCTCKUI
UMIILYJIBC, ITOIHAs SHEPTUs, SHEPT U [IOKOS
CBOOOTHOW YaCTHIIBI, SHEPTUS U UMITYJIbC
¢doToHa, MaccoBOE YUCIIO U 3apsia Apa,
JHEPIHUs CBS3H s11pa.

[1Py7 - onuchiBaTh GU3UUECKUE SBICHUS U
IIPOLIECCHI, UCTIOJIb3YsI BEINYMHBI:
IIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC
TeJa U CUCTEMBI TEJI, CUJIa, MOMEHT CHIL,
JlaBJICHUE, IOTCHIIMAJIbHAS U KHHETUYECKas
SHEprus, MeXaHuueckas 3Heprus, padora
CHUJIBL, IEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CUIIa
TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHMS,
MOIIIHOCTb, SHEPTHsI B3aUMOJEHCTBHUS TEJla C
3emnéit BOM3H €€ TOBEPXHOCTH, SHEPTUS
ynpyrou aedopMaruu npyXxuHbI, KOJIXIECTBO
TEIUIOTHI, A0COJIIOTHAS TeMIepaTypa Tela,
paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS
SHEPrus UACAIBLHOIO0 OJHOATOMHOTIO Ia3a,
paboTa uaeanbHOro ra3a, aiabpa— u oera-
pacmazsl s1ep, raMMa-u3JlydeHue siep,
¢u3nyecKue IPUHLHUIIBI CIEKTPAJIbHOTO
aHanu3a ¥ paboThI J1a3epa.

OLICHKA pEe3yJIbTaTOB:
- YCTHBIX U MUCbMEHHBIX OTBETOB;

- IPAKTUYECKUX 3aHATHU;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- peieHus mpoheccuoHaIbHO-
OpUEHTUPOBAHHBIX 3a7ay;

- IOATOTOBKH COOOIICHUM, JOKIIAI0B,
pedepaTos.

[TPy8 - 00BsICHATH OCOOCHHOCTH MPOTCKAHMUS
(bu3NYECKUX SIBICHUN: MEXaHUYECKOE
JIBU)KEHUE, TETUIOBOE JIBHYKCHHE YaCTHII
BEILIECTBA, TETJIOBOC PABHOBECHE,
OpoyHOBCKO€ JBIKeHUE, Tuddy3us,
HCIApCHUEC, KUTICHUEC U KOHACHCAIlWs,
TUTABJICHUE Y KPUCTAJUIA3AIINS,
HAINpPaBJICHHOCTh TEILIONEPE/IayH,
DIIEKTPH3AIIUS Tell, SKBHITOTCHIIUATLHOCTh
MMOBEPXHOCTHU 3apsAKCHHOI'O IMPOBOJJHUKA,
OTIPENENATh HAPABJICHUE UHIYKIIUU
MAarauMTHOIO I10JIAA IMPOBOAHUKA C TOKOM, CHUJIBI
Awmmnepa u cuibl JlopeHia.

OLIEHKA Pe3yJIbTaTOB:
- YCTHBIX U ITMCbMCHHBIX OTBCTOB;,

- IPAKTUYECKHX 3aHATUH;

- TECTUPOBaHUS;

- KOHTPOJIBHBIX PadoT;

- pemieHus npoheccuoHaIbHO-
OpPUEHTHPOBAHHBIX 33/]a4;

- IIOJATOTOBKH COOOIIEHNH, JOKJIAI0B,
pedeparos.

ITPy9 - npoBoauTh HCCIEAOBAaHNE
3aBHCUMOCTH OJHON (PM3UYECKON BETUUHHBI
OT IPYro# C UCIOJIb30BaHUEM IIPSIMBIX
WU3MEPEHMM, IPU ’TOM KOHCTPYUPYIOT
YCTAHOBKY, (PMKCHUPOBATh PE3Y/IbTAThI
MOJIyYEHHOU 3aBUCUMOCTH (PU3HUYECKUX
BEJIMYMH B BUJIE TPAUKOB C yUETOM
a0COTIOTHBIX MOTPEHTHOCTEN U3MEPEHUH,
JlenaTh BBIBOJBI 110 pe3yibTaTaM
UCCIIEIOBaHMS; CTPOUTH U300paKeHHeE,
C0371aBaeMO€ IIJIOCKUM 3€pKaJIOM, TOHKOHN
JIMH30M ¥ PACCUNTHIBATB €r0 XapaKTEPUCTUKH.

OLICHKA Pe3yJIbTaTOB:
- YCTHBIX U IMCbMCHHBIX OTBCTOB;,
- IPAKTUYECKUX 3aHITHH;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemieHus: npodeccuoHaIbHO-
OpUEHTUPOBAHHBIX 3a7ad.
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[TPy10 - npoBOANTH KOCBEHHBIE U3MEPEHUS
($U3MUECKUX BETUYUH, IIPU STOM BHIOMPAThH
OINITUMAJIbHBI METOJ N3MEPEHHUS, OLICHUBATh
a0COIIIOTHBIC M OTHOCHUTEJbHBIE TOTPEITHOCTH
HPSAMBIX U KOCBEHHBIX U3MEPEHUH.

OILICHKA Pe3yNbTaTOB:

- YCTHBIX U TUCbMEHHBIX OTBETOB;

- IPAKTUYECKUX 3aHITU;

- TECTUPOBAHUS;

- peieHus mpoheccuoHaIbHO-
OpPUEHTHPOBAHHBIX 33]a4;

- TOMAIlTHUX 3a/IaHui IPaKTHYECKOTO
XapakxTepa.

[IPy11 - npuMeHsSTH OCHOBOIIOJIATratoIINe
ACTPOHOMUYECKHE MMOHATHUSI, TEOPUH U 3aKOHBI
JUISL aHaJIn3a U 0ObSICHEHUS (PU3HUUECKUX
MIPOLECCOB, MPOUCXOAAIMX B 3BE3AaX U
3BE3AHBIX CHCTEMaX, MEKralaKTHYeCKON
cpene; NBIKEHHSI HEOECHBIX Tell, IBOJIIOIUU
3BE31 1 BeenenHoit.

OIICHKA Pe3yJIbTATOB:
- YCTHBIX M MUChbMEHHBIX OTBETOB;

- TECTUPOBAHUS;

- IOATOTOBKHU COOOIIEHHUH, TOKIAA0B,
pedepaTos.

[T1Py12 - npoBOAUTH OIBITHI 110 MPEII0KEHHON
TUIIOTE3bl; TUIAHUPOBATH HKCIIEPUMEHT,
coOMpaTh SKCIIEPUMEHTAILHYIO YCTaHOBKY,
AHAJIN3UPOBATH MOJIYYEHHbIE PE3YIbTATHI U
c/ienaTh BBIBOJ O CTaTyce MpeIokKEeHHOM
TUIIOTE3bI.

OLIEHKA PEe3yJIbTaTOB:
- YCTHBIX U IIMCbMCHHBIX OTBCTOB,

- IPAKTUYECKUX 3aHATUH;

- peieHus npoheccuoHaIbHO-
OpPUEHTHPOBAaHHBIX 33]1a4;

- JOMalllHUuX 3aI[aHHfI MMPAKTHUYCCKOI'O
XapakTepa.

[TPy13 - onucbIBaTh METO/IBI MTOJIYYEHUS
HaY4HbIX aCTPOHOMHUYECKHX 3HAHUH.

OIIEHKA Pe3yJIbTaTOB:
- YCTHBIX M TUCbMEHHBIX OTBETOB;

- TECTUPOBAHUS;

- IOATOTOBKH COOOIICHUH, TOKIAI0B,
pedepaTos.

[TPy14 - cobnronath npaBuiia 6€30MacHOTO
Tpy/a Ipy MPOBEICHUH UCCIICAOBAHHH B
paMKax y4eOHOIo SKCIIEpUMEHTA, MPaKTUKyMa
U yueOHO-HCCIIe10BaTENbCKON U TPOEKTHOM
JeSITeIbHOCTH € MCIIOJIb30BaHUEM
MU3MEPUTENBHBIX YCTPOUCTB M Ta00paTOPHOTO
000pyIOBaHUS.

OLICHKA Pe3yJIbTaTOB:
- YCTHBIX M TUCBMEHHBIX OTBETOB;
- IPAKTUYECKHX 3aHATUH;

- TECTUPOBAHUS;

- peeHus npogpeccuoHaIbHO-
OpUEHTUPOBAHHBIX 3aJau.

IIPyl5 - pemate pac4€THbIE 3a/1a4U C IBHO
3a/IaHHOM U HESBHO 33JaHHON (PU3NYECKOM
MOJICJIBIO: HA OCHOBAHUH AHAJIN3a YCIOBUS
BBIOMPATh (PU3NUECKUE MOIEIH, OTBEYAIOINE
TpeOOBaHUAM 3a7au, IPUMEHATH (OPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTHU U MTOCTYJIAThI
buznyecKuX TeoOpuil IpH UCIOJIB30BaHUU
MaTeMaTU4YeCKUX METOO0B pELICHUS 3a/1a4H,
IIPOBOJIUTH PACUYETHl HA OCHOBAHUH
MMEIOUINXCS JaHHbIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/IBI
pELICHUs C YY4ETOM MOJIyYEHHBIX PE3yIbTaTOB.

OILICHKA PE3YJIbTATOB:

- YCTHBIX U IUCBMEHHBIX OTBETOB;
- IPAKTUYECKUX 3aHATHUI;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- peeHus npopeccuoHaIbHO-
OPHUEHTHPOBAHHBIX 3a7a4.
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[TPy16 - pemath KaueCTBEHHbBIE 3aa4H,
TpeOyrorre MpUMEHEHHS 3HAHUI U3
pa3IMYHBIX Pa3AeNoB IIKOJIBHOIO Kypca
bu3KKY, a TAaK)KEe HHTETPAlliU 3HAHUH U3
JIPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUUECKYIO LIETIOUKY
paccyXJIeHUM ¢ OMOPOil Ha U3YUCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKHEC
SIBJICHUS.

OLICHKA PE3YNIbTATOB:
- YCTHBIX U IMTUCbMCHHBIX OTBCTOB;,
- IPAaKTHYECKHUX 3aHATHH;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemeHus npogpeccuoHaIbHO-
OPHEHTHPOBAHHBIX 33/1a4.

[IPy17 - ucnonb30BaTh TEOPETUUECKUE 3HAHUS
JUTSE OOBSICHEHUSI OCHOBHBIX MTPHHIIUIIOB
paboOThI U3MEPUTEIBHBIX TPHOOPOB,
TEXHUYECKHUX YCTPOUCTB, TEXHOIOTUICCKUX
MIPOLIECCOB.

OIICHKA Pe3yJIbTaTOB:
- YCTHBIX M MUCbMEHHBIX OTBETOB;

- IPAKTUYECCKHUX 3aHITHH;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT;

- pemieHus npoeccuoHaIbHO-
OpPUCHTHUPOBAaHHBIX 33]1a4;

- IOATOTOBKHU COOOIIEHHUH, TOKJIAA0B,
pedepaTos.

[1Py18 - mpuBOAUTH IpUMEPHI BKIAAA
POCCHIICKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKU, B OOBSICHEHUH MIPOLIECCOB
OKpPY’KaroIllero MUpa, B pa3BUTUE TEXHUKU U
TEXHOJIOTHUM.

OIICHKA Pe3yJIbTaTOB:
- YCTHBIX U TUCbMEHHBIX OTBETOB;

- TECTUPOBAHU;

- IIOJATOTOBKH COOOIIEHNH, JOKJIAI0B,
pedepaTos.

[1Py19 - ananu3upoBaTh U OLICHUBATH
NOCJIeACTBHSI OBITOBOI M MPOU3BOICTBEHHOM
JIeSITeIIbHOCTH YelIOBEKa, CBA3aHHOM C
(UBUYECKUMU TIPOIIECCaMHU, C TO3HUITUI
HKOJIOTMYECKON 0€30IMacHOCTH,
IIPEACTABICHUH O PallMOHAIIBHOM
MPUPOJONOIB30BAHNH, a TAKKE PA3yMHOM
WCIIOJIb30BAaHUU JTOCTIKEHUM HAYKU U
TEXHOJIOTHH 17151 JaJIbHEUILIEro pa3BUTHUS
YeJIOBEUYSCKOro 00IIecTBa.

OIICHKA Pe3yJIbTaTOB:
- YCTHBIX U TMCbMCHHBIX OTBCTOB;,

- IPAKTUYECKUX 3aHITUI;

- TECTUPOBAHUS;

- penieHus mpohecCuoHaIbHO-
OPHUCHTHUPOBAHHBIX 3a1a4;

- TOMAIITHUX 33/IaHui IPAKTHYECKOTO
XapakTepa;

- IOATOTOBKH COOOIICHUH, TOKIAI0B,
pedepaTos.

[TPy20 - mpuMeHsTh pa3IMIHbIE CTIOCOOBI
paboThl ¢ uHpOpManuelt Gpunueckoro
COJICpKAaHMUS C HCITOJTb30BAaHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH JIJIs TOKMCKa,
nepepabdOTKU U MPEIbSIBICHUS yIeOHOU 1
HAYYHO-TIONYJISIpHON MH(pOpMaLnH,
CTPYKTYPUPOBAHUS i HHTEPIPETAIINA
uH(pOpMaIINH, TTOJYYSHHON U3 pa3IMyHbIX
HCTOYHUKOB, KPUTHYECKU aHATH3HPOBAThH
NoJIy4aeMyro MH(OpMaIuio 1 OlleHUBaTh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA
uH(pOpMaLIUH.

OIICHKA Pe3yJbTaTOB:
- YCTHBIX U MUCbMEHHBIX OTBETOB;

- IPAKTUYECKUX 3aHATHUI;

- TECTUPOBAHUS;

- pemieHus: npoheccuoHaIbHO-
OPUEHTHPOBAHHBIX 33/a4;

- TOMAITHUX 3aJaHUI MPaKTHIECKOTO
XapakTepa,;

- MOATOTOBKHU COOOIIECHMI, TOKIaI0B,
pedeparos.
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[TPy21 - nposIBASATh OpraHU3alMOHHbBIE U
IMMO3HABATCJIbHBIC YMCHUSA CaMOCTOATCIBHOI'O
MpUOOpETEeHUsI HOBBIX 3HAHMI B IIpoLIecce
BBITIOJIHCHHUA MPOCKTHLIX U y‘-IGGHO-
HCCJIEIOBATEIHCKUX PaboT.

OLICHKA PE3YJIbTATOB:
- YCTHBIX U IMTUCbMCHHBIX OTBCTOB;,

- IPAaKTHYECKHUX 3aHATHH;

- pemeHus npopheccuoHaIbHO-
OPHEHTHPOBAHHBIX 3a/1a4;

- AOMalllHUX 3aI[aHHﬁ MMPAKTHUYCCKOI'O
Xapakrepa.

[1Py22 - paGoTaTh B IpyIIie ¢ UCIIOJTHCHHUEM
Pa3IMYHBIX COIMANBHBIX POJICH, INIAHUPOBATH
paboTy rpynmbl, palliOHAIBLHO PaCHpPEeiATh
JIeSATETbHOCTh B HECTAHJAPTHBIX CUTYaIUSX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXJ0T0O U3
YYaCTHUKOB I'PYIIIbI B PEIICHUN
paccMaTpuBaeMoii MpoOIeMBbl.

OLICHKA PE3YJIbTATOB:
- YCTHBIX U ITMCbMCHHBIX OTBCTOB;,
- IPAaKTHYECKHUX 3aHATHH;

- pemeHus npopeccuoHaIbHO-
OPHEHTHPOBAHHBIX 33/1a4.

[TPy23 - nposBIsATH MOTHUBALIUIO K OyyIIen
poeCCUOHAIBHON JEATEIHHOCTH T10
CIEUATLHOCTAM (PU3UKO-TEXHUYIECKOTO
npodus.

OIICHKA Pe3yJIbTaTOB:
- YCTHBIX M TUCbMEHHBIX OTBETOB;

- IPAKTUYECCKHUX 3aHITUH;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoOT;

- peieHus npoeccCuoHaIbHO-
OpPUCHTHUPOBaHHbBIX 33]1a4;

- IOMAIIIHUX 33JJaHUi TPAKTHIECKOTO
XapakTepa;

- IOATOTOBKHU COOOIIEHHUH, TOKJIAA0B,
pedepaTos.
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5. ®OHJ OHEHOYHBIX CPEJICTB

®OH/Jl OEHOYHBIX CPEJICTB
(ITPOMEXXYTOYHAS ATTECTALIA)

K PABOYEW ITPOI'PAMME OBIIIEOBPA3OBATEJILHOI'O ITIPEIMETA

00/1. 06 «<PU3UKA»
U1 ipodeccwii:

08.01.28 MacTep OTAETOYHBIX CTPOUTEIBHBIX U IEKOPATHBHBIX PadOT

13.01.10 DnekTpoMOHTEp MO PEMOHTY M 00CTY>KUBAHUIO 3JIEKTPOOOOpyI0BaHus (TI0 OTPACIIAM)
15.01.05 Cpapuuk (py4HOH ¥ YaCTUYHO MEXAHU3UPOBAHHOM CBapKH (HAIUIABKH))

15.01.31 Macrep KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOOPOB ¥ ABTOMATHKHU

15.01.32 Omnepatop cTaHKOB € IPOrPaMMHBIM YIIPaBICHUEM

23.01.17 Macrep 1o peMOHTY M 00CITY>KHBaHUIO aBTOMOOUIIEH

VYpoBeHb porpamMmbl  YIIyOJeHHbBIN

®opma 00yueHust OuHas

[Tpodwie noxyyaemoro oOpa3oBaHus: TEXHOIOTMYECKHUH
O0bem mporpamMmbl; 180 yacoB ayIMTOPHBIX 3aHATHN
dopma NpOMEKYTOYHON aTTECTalluN: DK3aMEH

2023 r.
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1. PE3YJIBTATBI OBYYEHUS, PETJIAMEHTUPOBAHHBIE ®I'OC COO u ®OII COO

Conepxanue obmeobpazoparensuoro npeamera OO/, 06 «DU3UKA» (yrimyOneHHbI ypOBEHb)
HAIIPaBJICHO Ha JIOCTH)KEHUE BCEX JTMYHOCTHBIX (nanee — JIP), meranpeamerHbix (nanee — MP) u
npeametHsIx (nanee — [1PO, [TPy) pesynabratoB 00yuenus, perinamentrupoBanHbix @I'OC COO u
®OII COO.

JINYHOCTHBIE Pe3yJIbTAThI OTPAKAIOT:

JIP1 - oco3Hanue 00y4arOmUMHUCs POCCUICKON IPaKTAaHCKOW ICHTHYHOCTH;

JIP2 - rOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEACIICHHUIO;

JIP3 - Hannuue MOTHBALIMHU K O0YYEHHUIO U TUYHOCTHOMY Pa3BUTHIO;

JIP4 - nesieHanpaBiieHHOE Pa3BUTHE BHYTPEHHEN NO3ULIMU JTUYHOCTH Ha OCHOBE 1yXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickoit denepanuu, HCTOPUIECKUX U HALlMOHAIBHO-
KYJIBTYPHBIX TpaJuLui, OPMUPOBAHUE CUCTEMbI 3HAUMMBbIX LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
AHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS, IPABOCO3HAHUS, SKOJIOTUIECKON KYIbTYpPhI, CHOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

BocnurarensHas paboTa 1o HanpaBICHUSM:

rpaxxkaaickoro socnuranus (JIPrs):

JIPrB1 - chopMUPOBAHHOCTD IPaKIaHCKOM MO3UIIMU 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

JIPrB2 - 0co3HaHME CBOMX KOHCTUTYLMOHHBIX IIPaB U 00513aHHOCTEN, yBaKEHUE 3aKOHA U
MIPaBONOPSAJIKA;

JIPrB3 - npuHsTHE TPaIULIUOHHBIX HAIMOHAJIBHBIX, O0IIEYEIOBEYECKIX T'YMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

JIPrB4 - rOTOBHOCTH ITPOTHBOCTOATH MICOJIOTHH SKCTPEMU3Ma, HAIMOHAIN3MA, KCEHO(DOOUH,
JUCKPUMMHAIIMY 110 COLMATbHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

JIPrBS - TOTOBHOCTBH BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEPECAX IPaKIaHCKOTO OOIIIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00111€00pa30BaTEIbHON OPTaHU3allUU U IETCKO-IOHOIIECKUX
OpraHu3anusx;

JIPrB6 - yMeHMe B3aMMOJEHCTBOBATH C COLIMAJIbHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

JIPrB7 - TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM ACATEIBHOCTH.

narpuornyeckoro socnuranus (JIPns):

JIPnB1 - cpopMHUpOBaHHOCTH POCCUHCKON IpakJaHCKON MJIEHTUYHOCTH, HATPHOTH3MA, YBaXKEHHS
K CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepes] PONMHOMN, TOPAOCTH 3a CBOM Kpaii, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;
JIPnB2 - IEeHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, UCTOPUYECKOMY U IIPUPOTHOMY
HaCJIEUIO, TaMATHUKAM, TpaAuLUAM HapoJoB Poccun, noctukenusM Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

JIPnB3 - uneitHast yOexJ1eHHOCTb, FTOTOBHOCTD K CIIY’KEHHIO U 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y.

AYXOBHO-HPABCTBeHHOro Bocnutanus (JIPa/uB):

JIPa/uB1 - oco3HaHue TyXOBHBIX IIECHHOCTEH POCCUIMCKOTO HAPO/Ia;

JIPn/uB2 - chopMUpOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

JIPa/uB3 - crtocOOHOCTH OLIEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHNUs, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIPn/uB4 - oco3HaHNE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

JIP1i/HBS - OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM U (MIIN) APYTUM WiIEHAM CEMbH,
CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOT'O IPUHATHUS IEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU
C TpaauLIUsAMHU Hapo10B Poccun.

acTteTuueckoro Bocnuranusi (JIPacB):

JIP3cB1 - scTeTuecKkoe OTHOIIEHHE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
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TBOPYECTBA, CIIOPTA, TPYAA U OOIIIECTBEHHBIX OTHOIICHHIA,

JIP3¢B2 - ciocoOHOCTh BOCIIPUHUMATD Pa3IMYHbIE BUJIbI HCKYCCTBA, TPAAUIIMUA U TBOPUYECTBO
CBOEro U JPYrMX HApOAOB, OLIYIIAaTh SMOLIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;

JIP3¢B3 - yOek1IeHHOCTh B 3HAUMMOCTH ISl TUYHOCTH U OOLIECTBA OTEUECTBEHHOTO U MUPOBOIO
HCKYCCTBA, STHUYECKUX KYJbTYPHBIX TPAAUIMKA U HAPOJHOTO TBOPUYECTBA;

JIP3¢B4 - TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH
Ka4eCTBa TBOPYECKOM JIMYHOCTH.

¢puzuveckoro socnuranus (JIP¢ps):

JIP}B1 - chopMupOBaHHOCTH 370POBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO;

JIP}B2 - noTpeGHOCTH B (pU3HMUECKOM COBEPILICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-
03JI0pPOBUTEIILHOM JESTENIBHOCTHIO;

JIP}B3 - akTUBHOE HETIPUATHE BPEAHBIX MPUBLIUEK U UHBIX (OPM MPUIHMHECHUS Bpeaa
buznyecKOMy U IICUXUYECKOMY 3710POBBIO.

TpyaoBoro socnuranus (JIPTB):

JIPTB1 - rOTOBHOCTH K TPYyly, OCO3HaHHE 1IEHHOCTH MacTepCTBa, TPYAOIIO0UE;

JIPTB2 - rOTOBHOCTb K aKTUBHOMU JEATEIHLHOCTH TEXHOJIOTHYECKON M COLIMATbHON
HAINPaBIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATD, IUIAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH
TAKYIO J€ATEIbHOCTD;

JIPTB3 - HTEpEC K pa3snuvHbIM cepaM mpodhecCruoHaAIbHOM 1eSTeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBIN BBIOOp OyayIIei mpodeccuu u peaTn30BhIBaTh COOCTBCHHBIC )KU3HCHHBIC TUIAHBI,
JIPTB4 - TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTHXKEHUH BCEH
JKU3HU.

IK0JIOTHYecKoro Bocnutanus (JIP3B):

JIP3B1 - chopMHPOBAHHOCTH HKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COLIUATIBHO-
SKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM Cpe/bl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

JIP3B2 - miIaHMpOBaHUE U OCYILECTBIIEHUE JEHCTBUN B OKpYKarOUIEH cpejie Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

JIP3B3 - aKTUBHOE HENPUATHE JEHCTBUN, TPUHOCSIIMX BPEJ OKpYXKaIOLIEH cpee;

JIP3B4 - yMeH1e TPOrHO3UPOBATh HEOIATONPUATHBIE HIKOJIOTMYECKUE TIOCTIEICTBUS
MpeANPUHUMAEMBIX ACHCTBUMN, IPEIOTBPAIIATh UX;

JIP3BS - pacuimpeHnue onbiTa A€SITENbHOCTH 3KOJIOTMYECKOW HAIPABIEHHOCTH.

HEHHOCTH HAY4YHOro no3nanus (JIPun/m):

JIPun/n1 - copMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JAMAJTIOTE KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

JIPuH/n2 - cOBEpUIEHCTBOBAHUE A3BIKOBOM M UNTATEIBCKOU KYJIBTYPhI KaK CpEJICTBA
B3aWMOJICUCTBUS MEXKIY JIFOAbMHU U MO3HAHUS MUPA;

JIPuH/n3 - 0co3HaHME IEHHOCTU HAYYHOM AESTEIbHOCTH, TOTOBHOCTh OCYLIECTBISATh MPOEKTHYIO U
HCCIIE0BATENBCKYIO IESITENbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

MeranpeameTHblie pe3yJabTaThl OTPAXKAIOT:

MP1 - ocBOoeHHE 00YyJaIOLMMHCS MEKITPEIMETHBIX OHATHIH U YHUBEPCAIBHBIX YU€OHBIX
neicTBUH (perynsaTuBHbIE, T03HABATEIbHbIE, KOMMYHUKATUBHBIE);

MP2 — cniocoOHOCTB MX UCIIOJIB30BaHUS B MO3HABATEIBHOMN U COLMAIEHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHON AEATeNbHOCTH, OpraHU3aluu
y4eOHOT0 COTPYTHHUYECTBA C MeJarOrTHYeCKUMU PAOOTHUKAMH U CBEPCTHUKAMHU, K YYaCTHIO B
MOCTPOCHUU UHAMBUAYaAJIbLHON 00pa30BaTeIbHON TPAEKTOPHH; *

MP3 - oBnageHne HaBbIKaMU y4eOHO-HCCIIE0BATENBCKOM, IPOSKTHOM U COLMAIbHOM
JIeATEIbHOCTH.
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IIpenmeTHbIe pe3yabTaThl HA 0230BOM YPOBHE OTPAXKAIOT:

I1P61 - chopMUpPOBaHHOCTH MPECTABICHUN O POJIM U MeCTe (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4yHOI KapTHHE MUPA, O CUCTEMOOOpa3yroliei poiu GU3UKU B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX
YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH; IOHUMaHUE (PU3NYECKON CYIIHOCTH HAOIIOIaEMBIX SIBJICHHM
MHUKpPOMHPA, MAKPOMHUPA U METaMUpPa; IOHUMaHUE POJIM ACTPOHOMUHU B ITPAKTUUECKON
JESITEIbHOCTH YeJIOBEKA U JalIbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU (GUKKH B
(dopmMupoBaHUHU Kpyro3opa U (yHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKA JJIsl PELICHUS
MPaKTUYECKUX 3a/1a4;

ITP62 — B1ageTh OCHOBOIIOJIATAIOIIUMH (PU3UYECKIMHU OHATHSAMH U BEJIMUMHAMM,
XapaKTepU3YIOMIMMH (PU3UUECKHE MPOLIECCHl (CBA3aHHBIMU C MEXaHUYECKHUM JIBH)KEHUEM,
B3aUMO/ICHICTBHEM TEJl, MEXaHUYECKHUMHU KOJICOAHUSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA, TEIVIOBBIMU IIPOLIECCAMM; JIEKTPUUECKUM U MArHUTHBIM OJISIMH,
AIIEKTPUUYECKUM TOKOM, 3JICKTPOMArHUTHBIMU KOJICOAHUSIMH 1 BOJTHAMH; OTITUYECKUMU SIBIICHUSIMH,
KBaHTOBBIMH SIBIICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO S/1pa, paAOaKTUBHOCTBIO); BIIaJIETh
OCHOBOIIOJIAral0IMMHU aCTPOHOMUYECKUMU MOHATUSAMU, MTO3BOJISIOLIMMH XapaKTepU30BaTh
MIPOLIECCHI, IPOUCXOSIINE Ha 3B€3/1aX, B 3BE3JHBIX CUCTEMAX, B MEXXIaJaKTUUECKOU CpeIe;
JIBIJKEHHE HEOECHBIX TeN, DBOIIOLHIO 3B€3/1 U BeeleHHoM;

ITP63 — Bi1ageTh 3aKOHOMEPHOCTSIMU, 3aKOHAMU M TEOPUAMHU (3aKOH BCEMUPHOTO TsroTenus, I, Il u
I1I 3axoHpl Hpr0TOHA, 3aKOH COXpAaHEHUsI MEXaHUYECKON YHEPTUHU, 3aKOH COXPAHECHMS UMITYJIbCa,
MPUHUUII CYTIEPIIO3ULIMH CHJI, TPUHIUI PABHONPABHOCTU MHEPLUAIBHBIX CUCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPHIO CTPOEHMSI BELLIECTBA, a30BbI€ 3aKOHbI, IIEPBbII 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHUs 3JIEKTPUUECKOT0 3apsa, 3akoH Kynona, 3akon Oma juist
ydacTka 1enu, 3akod Oma Jij1st TOJIHOM AJIEKTPUYECKOM 11enH, 3aKoH J[>koyns - JleHna, 3akoH
3JIEKTPOMArHUTHOW MHIYKLWHU, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH MPSMOIMHEHHOTO
pacIpoCTpaHEHHUsI CBETA, 3aKOH OTPAYKEHHUs CBETA, 3aKOH IIPEJIOMIICHUS CBETA; 3aKOH COXPAaHEHUS
DHEPIrUH, 3aKOH COXPaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a, 3aKOH
COXpaHEHMsI MacCOBOT0 YHCIIa, MOCTYIaThl bopa, 3aKOH palnoakTUBHOIO pacnajia); yBepeHHOe
UCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEHN MpH aHanu3e (PU3NYECKUX SBIECHUIN U IPOILIECCOB;
I1P64 — chopmupoBaTh yMEHUS pelIaTh pACUCTHBIC 3a/1a4M C SIBHO 33JIaHHON (PU3UYECKOM
MO/IEJIBIO, UCTIONB3YS (pU3UUECKUE 3aKOHBI U IPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS 331a4M
BbIOMpaTh PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BETUYUHBI U POPMYJIbl, HEOOXOAUMBIE IS
ee peleHusl, IPOBOIUTh PacyeThl U OLIEHUBATh PEAJIbHOCTh MOJIyYeHHOTO 3HauUeHUs! (pu3nueckon
BEJIMUMHBI; pelIaTh KaueCTBEHHbIE 3a]Ja4l, BEICTPAUBasi JIOTMUECKH HEMPOTUBOPEUHBYIO LIETTOUKY
paccyXIeHU ¢ OOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;

ITP6S — copmupoBaTh yMEHHUS YUUTHIBATh IPAHULIBI IPUMEHEHHS U3yUYEHHBIX (PU3NYECKUX
MOJIeJIel: MaTeprallbHasl TOUKA, MHEpLMAIbHAs CUCTEMA OTCYETA, UACAIBHBINA ra3; MOJIEIH
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX T€J, TOUCUHBIN JIEKTPUUECKUM 3aps, siiepHasi MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O si/ipa MPH pelieHnH (PU3NYEeCKHX 3a/1a4;

P66 — chopmupoBaTh COOCTBEHHYIO MO3HUITUIO 110 OTHOIIEHUIO K (PU3UYECKON HH(POPMAIIHH,
MOJIy4aeMO U3 pa3HbIX HCTOYHHUKOB, YMETh UCIOJIb30BATh IIM(PPOBBIC TEXHOJIOTUH JIJIsl TOMCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALINU U TIPECTABICHUS YUeOHON U HAYYHO-TIOMYJISIPHOMN
UH(OPMALIMH; Pa3BUTh YMEHHs KPUTHUECKOTO aHAIN3a MOoTydaeMoi HHPOPMALIUH;

IIP67 — BageTh OCHOBHBIMH METOJIaMU HAYYHOT'O ITO3HAHUS, UCTIOJb3yEeMbIMHU B (pU3UKe:
MPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITMYUH, BEIOMpast ONTUMAbHBIN
Croco0 U3MepEeHus U UCTIONb3ys U3BECTHBIE METObI OLIEHKH MOIPEIIHOCTEN U3MEPEHNUH,
IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3HMUECKUX BEJIMYHMH C UCIIOJIB30BAaHUEM MPSMBIX
U3MEpEeHUi, 00BACHATH OTyYEHHBIE PE3YIbTaThl, UCIOIb3Ys (PU3NUECKIE TEOPUH, 3aKOHBI U
MOHATHS, U IeTIaTh BBIBO/BI; COOIOAATh MpaBuiIa 6€30MacHOTo TpyAa PU MPOBEAECHUN
UCCJIEIOBAaHUM B paMKax y4eOHOT0 3KCIepUMEHTa U y4eOHO-HCCIIeI0BaTeNIbCKON AeSITENbHOCTH C
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MCIOJIb30BaHNEM ITU(PPOBBIX U3MEPUTEILHBIX YCTPOUCTB U JTA00PaTOPHOTO 00OPYIOBAHHS,
c(OPMHUPOBAHHOCTh NPEACTABICHUIN O METO/IaX MOJTyYeHHsI HAyYHBIX aCTPOHOMHYECKUX 3HAHUIA,
ITP68 — oBnasieTh yMEHHUSIME pabOTaTh B TPYIITIE C BHIMOJTHCHUEM PA3IMYHBIX COLUATBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAIIMOHATBLHO PACTIPEACIATh NeATEILHOCTh B HECTAHJAPTHHIX
CUTYaIUSX, aJICKBATHO OIEHUBAThH BKJIAJ KXKJOTO U3 YIACTHUKOB I'PYIIIHI B PEIICHUE
paccMaTpuBaeMou poOIIeMBl,

ITP69 — copmupoBaTh yMEHUS paco3HaBaTh (PU3NUECKUE SIBICHUS (TIPOIECCHI) U OOBACHATH UX
Ha OCHOBE M3y4YCHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBU)KCHUE,
CBOOOHOE TaJICHUE Tell, IBFXKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOJICHCTBUE TETI,
KoJieOaTebHOE IBUYKCHUE, PE30HAHC, BOTHOBOE JIBMXKEeHUE; D dy3usi, OpOYHOBCKOE IBUKCHHE,
CTPOCHHE KUIKOCTEH U TBEP/BIX Tell, I3MEHEHNE 00beMa TeJI IIPH HarpeBaHUH (OXJTAKICHUH ),
TEIUIOBOE paBHOBECHE, CTIAPEHHUE, KOHICHCAIINS, TUIABJICHUE, KPUCTAITU3AIHS, KHIICHHE,
BJIQXKHOCTH BO3/IyXa, CBSI3b CPEIHEH KMHETUYCCKOW YHEPTUHU TEILUIOBOTO JBUKCHHS MOJICKYJI C
a0COJIIOTHOMW TeMITepaTypoid, TIOBBIIICHHE AaBJICHHS ra3a P €ro HarpeBaHUU B 3aKPHITOM COCY/IC,
CBSI3b MEX/y TTapaMeTpaMH COCTOSIHHS T'a3a B U30MPOIIECCax; IEKTPU3ALHUS TeJ, B3aUMOICHCTBHE
3apsiI0B, HArPEBaHKUE TIPOBOTHUKA C TOKOM, B3aMMO/ICHCTBUE MAIrHUTOB, AJIEKTPOMAarHUTHAsI
WHAYKIHS, JCHCTBHE MAarHUTHOTO TIOJIsl Ha MPOBOTHUK C TOKOM U JIBHDKYIITUKCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHHS U BOJIHBI, PSIMOJIMHEHHOE PaCIPOCTPAHEHUE CBETA, OTPAKEHUE,
npeoMIieHue, HHTephepeHns, Tupakius 1 NOJIIpU3aIHs CBETa, JUCIICPCHS CBETA;
dorosnekTpuueckuil 3pdeKT, CBETOBOE AaBlicHIE, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTPa aToMa
BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaJHOaKTHBHOCTE;

IMP610 - chopMupoBaTh YMEHHS IPUMEHSTH MTOJTyUYSHHBIC 3HAHUS ISl OOBSCHEHHS YCIOBUN
MPOTEKaHUs (PU3HUSCKUX SIBJICHUN B TIPUPOJIC U JIJIS TIPUHSATHUS IPAKTHUSCKUX PEIICHUN B
TIOBCEHEBHOM JKU3HU JUIs 0OecTieueH s 0€30IMacHOCTH P 0OpaIeHUH ¢ OBITOBBIMU IIPUOOPAMU U
TEXHHYECKUMHU YCTPOUCTBAMHU, COXPAHCHUS 3I0POBBS U COOJIFOICHUS HOPM IKOJIOTUIECKOTO
MIOBEJICHHS B OKPYIKAIOIIeH cpejie; MOHMMaHUe He00X0AMMOCTH IIPUMEHEHUS IOCTHIKCHUN PU3UKU
Y TEXHOJIOTUH IS PAIIMOHAIBHOTO TIPUPOIOTIOIH30BAHHMS.

IIpenmeTHble pe3yJbTaThl Ha YIUIy0JI€CHHOM YPOBHE OTPAKAIOT:

ITPy1 - noHuMaTh poib PU3MKH B SIKOHOMHUECKON, TEXHOIOIMYECKOM, SKOJIOTHYECKOIA,
COLIMAJILHOW U ATHUYECKOH cepax IesTeIbHOCTH YelI0BeKa, pojb U MECTO (PU3UKU B COBPEMEHHOM
KapTHUHE MUpPA, POJIb aCTPOHOMUU B IIPAKTHYECKOH EATENBHOCTH Y€JI0BEKA U JAJIbHEUIIIEM
Hay4YHO-TEXHUUYECKOM Pa3BUTHH, 3HAUYEHUE ONUCATEIbHOM, CUCTEMAaTU3UPYIOLIEeH, 00BICHUTEIbHOMN
U MIPOTHOCTHYECKON (PYHKIMU (PU3NYECKOI TEOPUHN — MEXAHUKH, MOJIEKYISIPHON (DU3NKU U
TEPMOJUHAMUKH, SJIEKTPOJUHAMUKY, CTIELUAIbHON TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBON (DPM3UKH,
posb puznyeckoit Teopun B OPMHUPOBAHUU MPEJICTABICHUM 0 (pru3nueckol KapTUHE MUpPaA, MECTO
(bu3nyecKoil KapTUHBI MUpa B 00ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTAaBICHUH O
IIPUPOJIE;

ITPy2 - pa3nuyarh ycli0BUS IPUMEHUMOCTH MOJeNel (U3NYECKUX Te U MIPOLECCOB (SBIEHUI):
MHepIHalbHas CUCTeMa 0TCUéTa, aOCOIIOTHO TBEPIOE TENI0, MaTepHalibHa TOUKA, PABHOYCKOPEHHOE
JBIDKEHHE, CBOOOIHOE TaZIcHUE, a0COMIOTHO yrpyras Aedopmariusi, abCOTIOTHO yIIpyroe u
abCOJIIOTHO HEYNPYTOe CTOJKHOBEHHUS, MOJEIH ra3a, XHUIAKOCTH U TBEPAOTO (KPUCTATITUIECKOTO)
Tena, UAealbHbIN ra3, TOYEUHBIH 3apsl, OJHOPOIHOE AMEKTPUUECKOE U OTHOPOJIHOE MarHUTHBIE
0JI5, FTApMOHUYECKHE KOoJleOaHusl, MaTeMaTHIeCKH MasiTHUK, W€aIbHbIN IPY)KUHHBIA MasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€AIbHBIN KOJIeOaTeNbHbIM KOHTYp, TOHKAas JMH3a, MOJIeNIel aToMa,
ATOMHOTO $1Ipa U KBAHTOBOW MOJIENIH CBETA;

ITPy3 - pa3nuyath ycioBus (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TIOHUMATh
BceoOImuit Xxapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPAaHMUYEHHOCTh UCIOIb30BAHUS YaCTHBIX
3aKOHOB;

I1Py4 - ananu3upoBaTh U OOBSICHATH MEXaHHMUECKUE MPOLIECCHI U SBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO BUKEHHUS, POPMYIIBI
KHHEMaTHKH PAaBHOYCKOPEHHOT'O JABMXKEHHMSI, IpeoOpa3oBanus ["anumnes A CKOPOCTH U
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nepeMenieHus, 3aKkoubl HploToHa, MPUHLIMIT OTHOCUTENBHOCTH ["anuies:, 3aKkoH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHECHUS UMITYJIbCA M MEXaHUYECKOU DHEPIUH, YCIOBUS PABHOBECUS
TBEPAOrO TeJa), IPU 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BHIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHS IPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB: IIpeoOpa3oBaHuii ["anuiies, BTOpOro u TpeThero
3aK0HOB HbI0TOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCA 1 MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOIO
TATOTEHUS, JIEKTPOMAarHUTHBIE IIPOLIECCHI U SBJICHHUS, UCIIOJIb3Ys] OCHOBHBIE IIOJIOKEHUS U 3aKOHBI
JIEKTPOIMHAMUKHU U CHEIUAIbHON TEOPUH OTHOCUTENIBHOCTH (3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsza, cuina AmMiepa, cuna Jlopenna, 3aKoH 3J1€KTpOMarHiTHOM HHIAYKIMH, TpaBuiIo JIeHna, cBs3b
O/1C caMOMHIYKIIMU B 3JIEMEHTE 3JIEKTPUUECKOM LIETIH CO CKOPOCTHIO U3MEHEHHUS CUJIbI TOKA,
MOCTYJIAThI CIICIIMAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

IIPyS - ananu3upoBaTh U OOBSICHATH TEIJIOBBIE MIPOIIECCHI U SIBICHUS, UCIIOIb3YsS OCHOBHBIE
nonoxeHus MKT 1 3akoHbI MOJNEKYISIpHON (DU3UKU U TEPMOAMHAMUKY (CBA3b JaBJICHUS
UJEAIIBHOTO Ia3a co CpelHE KMHETUYECKOW SHEPTUEH TEIJIOBOIO ABMXKEHHUS €r0 YaCTHll, CBSI3b
TEMIIEPATYPHI BEIECTBA CO CPEIHEN KNHETUYECKON YHEPTUEH TEIJI0BOrO ABMKEHHUS €r0 4acTull,
CBSI3b JIaBJICHUS MJI€aIbHOIO I'a3a C KOHLEHTpAaLUEH MOJIEKYII U €ro TEMIEpaTypoil, ypaBHEHHE
Menneneesa-KnanelipoHna, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUsI SHEPTUU B
TEIUIOBBIX IIpOLeccax), IPU 3TOM UCIOIb30BaTh MATEMAaTUUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUS IPUMEHUMOCTH ypaBHeHHs Menpeneesa-KnaneiipoHa, KBaHTOBbIE IIPOLIECCHI U SIBJICHUS,
UCTIONB3YS TIOJIOKEHUSI KBaHTOBOH (pr3uku (ypaBHeHHe DitHIITeHA 17151 poTor(ddeKTa, mepBoiil 1
BTOpOH nocTynatel bopa, mpuHIMIT COOTHOILIEHUS HeonpenenénHocteil ['eif3enOepra, 3akoHbI
COXpaHEHHUs 3apsJ0BOI0 U MAaCCOBOI'O YHCEJ U SHEPTUU B SAEPHBIX PEAKIMSIX, 3aKOH
PalMOaKTUBHOIO pacraza);

ITPy6 - ananu3upoBaTh U OOBACHATH AIEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE IIOJIOKEHUS U
3aKOHBI 3JIEKTPOANHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUECKOTro 3apsaaa, 3akoH Kynona,
MOTEHLNATBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, IPUHIIUII CYNIEPIO3UIMH SIEKTPUUECKUX TOJIEH,
IIPY 3TOM YKa3bIBas yCIOBUS IIPUMEHUMOCTH 3aKoHa KylloHa, a Takyke MPaKTUYECKH BayKHbIE
COOTHOLIEHUS: 3aKOHBI OMa JJ1s1 yJacTKa LEeNH U JUIsl 3aMKHYTOM 3JI€KTPUUECKOM 1eNH, 3aKOH
Jbxoyns-Jlenua, npasuna Kupxroda, 3akonst dapajest 11 3J1eKTpoIn3a), ONUCHIBaTh (PU3NUECKUE
MIPOLIECCHI U SIBJICHMS, UCIIOJIb3YS BEIMUMHBI: HANPSHKEHHOCTD M MMOTEHIIMAN 3JIEKTPUUECKOr 0 TOJI,
pPa3HOCTb NMOTEHIMAJIOB, MEKTPOABIIKYILAS CUIIA, MHAYKIIMS MarHUTHOTO NOJIsI, MATHUTHBIN MOTOK,
cuiia AMnepa, UHAYKTUBHOCTb, 3JIEKTPOABMKYIIAsi CUJIa CAMOMHAYKIIMH, SHEPTUsl MAarHUTHOTO
I10JIs1 IPOBOJHUKA C TOKOM, PEIATUBUCTCKAN UMITYJIbC, ITOJIHASL SHEPTUS, SHEPTUS ITOKOS
CBOOOJHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SApa, SHEPTUS CBSI3U
AApa,

ITPy7 - onuckiBaTh PU3NUYECKHE SBJICHUS U TPOLECCHI, UCIIONb3Yys BEIUUYUHBI: [IEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJI, JABJICHUE,
NOTEHLMaIbHAas U KUHETUYECKasl DHEPIUsl, MeXaHUuecKasl YHeprusi, paboTa CHUJIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHIIA TSKECTH, CHIIAa YIIPYTOCTH, CHJIa TPEHHUS, MOIIIHOCTb,
SHEprus B3auMOAEUCTBUA Tena ¢ 3eMiEi BOIU3U e€ MOBEPXHOCTH, SHEPTUsl YIpyroi nepopManuu
IPY>KUHBI, KOJTMYECTBO TEIJIOTHI, aDCOIIOTHAs TeMIepaTypa Tesa, paboTa B TepMOIUHAMUKE,
BHYTPEHHSISI SHEPTHSI HJI€aJTbHOTO OJTHOATOMHOTO Ta3a, paboTa u1eaabHOTO Ta3a, anbda— u Oera-
pacrajbl sijiep, TaMMa-u3iydyeHue saep, pusnueckue NpUHLIUIBI CIIEKTPAIbHOTO aHau3a U paboThl
nasepa;

ITPy8 - 00BsICHATE 0COOEHHOCTH NMPOTEKAHMS (PU3NUYECKHX SBICHUI: MEXaHUYECKOE JIBUKEHHUE,
TEIJIOBOE JIBU’KEHUE YaCTHI] BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JIBUJKEHUE,

Qg dy3us, UcTIapeHne, KUMeHUue U KOHJIeHCallys, IJIaBJIeHUe U KPUCTAITM3allHsl, HalpaBIeHHOCTh
TeIUIoNepe1adun, ANEeKTPU3aLUs Tel, SKBUIMOTEHIIMATILHOCTD MOBEPXHOCTHU 3apsHKEHHOTO
IIPOBOAHMKA, OIIPEJENIATH HAIIPABJICHNE UHAYKIIUA MarHUTHOTO I10JIsl IPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

ITPy9 - npoBOIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYMHBI OT IPYToi ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPYIOT YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYSHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE IPAaUKOB C yUETOM
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a0COJIIOTHBIX MOTPELTHOCTEH N3MEPEHUH, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEOBAHUS; CTPOUTh
n300pakeHue, Co31aBaeMoe MJIOCKUM 3epKajloM, TOHKOU JIMH30M U PaCCUUTHIBATH €T0
XapaKTEpUCTUKU;

ITPy10 - npoBOAUTE KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH, IIPU ITOM BBIOUPATh
ONTUMAJILHBIA METO/I U3MEPEHUS, OIICHUBATh A0COIIOTHBIE U OTHOCUTENIbHBIE TIOIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPECHMUI;

ITPy11 - npuMeHATh OCHOBOIIOJIAratoIe aCTPOHOMUUYECKHE TIOHSTHSI, TEOPUH U 3aKOHBI JJIs1
aHanu3a U 00bsCHEHUs (GU3NYECKUX ITPOLECCOB, IPOUCXOASAIIMX B 3BE3/1aX U 3BE3AHBIX CHCTEMAX,
MEXTaJIaKTUYECKOM cpefie; IBUKEHUS HEOECHBIX T, IBOJIIOLMY 3BE3/] 1 BeenenHoi;

ITPy12 - npoBOAUTE OIBITHI 1O MPEIOKEHHON THIIOTE3b]; INITAHUPOBATh 3KCIIEPUMEHT, COOUPATh
AKCIEPUMEHTAIbHYIO YCTAHOBKY, AHAJIM3UPOBATh [1OJIYUEHHBIE PE3YJIbTAThI U CAEIATh BBIBOJ O
CTaTyce MPeUI0KCHHON TUIIOTE3HI,

ITPy13 - onuchIBaTh METO/IbI ITOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

IIPy14 - cobmoath nmpaBuiia 6€30MaCHOTO TPY/a IIPH MPOBEICHNUN UCCIEIOBAHUI B paMKax
y4e0OHOTr0 SKCIIEPUMEHTA, IPAKTUKYMA U YU€OHO-UCCIIEI0BATENbCKON U POEKTHON JESITEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000PYyA0BaHUS;

ITPy15 - pemats pacuéTHble 3a7ja4u C SIBHO 3a/1aHHOM U HESBHO 33JJaHHON (PU3NYECKON MOJIEIIBIO:
Ha OCHOBAaHUM aHAJIN3a yCJIOBUS BBIOMPATh (PU3MUECKUE MOJIEIH, OTBEYAOIUE TPEOOBAHUAM
3a/1a4M, IPUMEHTH POPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNAThl PU3NYECKUX TEOPUH NpU
MCII0JIb30BAaHNU MaTEMATUYECKUX METOI0B PELIECHUS 3aJa4i, IPOBOJAUTD PACYETHI HA OCHOBAHUU
UMEIOUINXCS JaHHBIX, AaHAIU3UPOBATh PE3Y/IbTAThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM
IIOJIyYEHHBIX PE3yJIbTaTOB;

ITPy16 - pemats kKauecTBEHHbIE 3a]]a4H, TPEOYIOIIME IPUMEHEHNS 3HAHUN U3 PA3JINYHBIX Pa3JIeloB
HIKOJBHOI'O Kypca (PM3MKHU, a TAKXKe WHTErpalluy 3HAaHUN U3 IPYTUX NPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA: BBICTPAUBATh JIOTMUECKYIO LIETIOYKY PACCYKACHUM ¢ OOPON Ha U3yUEHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

ITPy17 - ucrionp30BaTh TEOPETUYECKHUE 3HAHUS UL OOBSICHEHUSI OCHOBHBIX MPUHIIMIIOB pabOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB, TEXHOJIOTHUYECKUX MPOLIECCOB;

ITPy18 - mpuBOANTH IpUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHUH MPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;
ITPy19 - ananu3upoBaTh U OLIEHUBATh NOCIEACTBUS OBITOBOM 1 MIPOU3BOJCTBEHHON AESITEIbHOCTH
4eJI0BEKa, CBSA3aHHOM C (PU3MUYECKMMHU IpOoIeccaMy, ¢ MO3ULUI SKOJIOrnYecKoi 0€30MacHOCTH,
IIPEACTABJICHUH O PAllMOHAIIBHOM ITPUPOIOIOIB30BAHUH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUH
JOCTH>KEHUH HAyKU U TEXHOJIOTMH IS JalbHENIIEero pa3BUTHS YEI0BEUYECKOT0 O0IIECTBA;

ITPy20 - npuMeHATH pa3IHYHbIe CIIOCOOBI PA0OTHI ¢ HH(OpMaIel HU3NIECKOTO COIePIKaHUS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUH /sl TOMCKA, IepepaboTKU U
pebsABICHNS Y4eOHOM U HayYHO-TTONYJISIpPHON MH(POPMAIUH, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuu HHPOpMaIUH, NOJYyYEHHON U3 pa3InYHbIX UICTOUHUKOB, KDUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyl0 HH(OPMALIMIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHHMKA HH(POpMAIIHH;

IIPy21 - mposIBAATH OpraHU3allMOHHBIE U TO3HABATEIBHBIE YMEHHS CAMOCTOATEIIBHOIO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOEKTHBIX U y4eOHO-HCCIIEJOBATEIbCKUX
pabor;

ITPy22 - paboTath B TpyIIE C UCTIOJTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIeH, TUIAHUPOBATh padoTy
TPYNIbl, PAlMOHATIBHO PACHPEeNiTh NesTeIbHOCTh B HECTAHIAPTHBIX CUTYaIUsIX, aJeKBaTHO
OLIEHUBATh BKJIAJ KaXKJ0T0 U3 YUaCTHUKOB IPYIIIBI B PELICHUH pacCMaTpUBaeMoil MpooieMbl;
ITPy23 - mposBIATH MOTHBALIMIO K OyayIIel npodeccnoHalbHOM 1eATeIbHOCTH 10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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2. ®OHJI OLIEHOYHBIX CPEJICTB K PABOUYEN ITPOT' PAMME
OBIIEOBPA3OBATEJIBHOI'O TIPEJIMETA OO/. 06 «®U3UKA»

®oHp oueHouHbIX cpelacTB (nanee — ®OC) npencrapieH B BUAEC MEXKAUCHUIIIMHAPHBIX
3aJJaHU}, HaIllpaBJICHHBIX HA KOHTPOJIb KayecTBa U yrpasjieHue rnpoueccamu goctmxenus JIP, MP u
I1P, a Taxke Ha co3npanue ycinoBuit g popmupoBanus OK y oOyyaromuxcs mocpecTBOM
TEKYIIEro KOHTPOJIS B MpoMexkyTouyHoi arrectaniun. @OC pa3paboTaH ¢ ormopoi Ha
CHHXPOHH3UPOBaHHbIE 00pa30BaTEIbHBIC PE3YNIbTATHI, C YUETOM Mpoduis 00ydeHus, ypoBHs
ocBoeHus obmeoodpazoparenbHoro npeamera OO, 06 « ®U3UKA» u podeccronanbHON
HaNpaBJICHHOCTH 00pa30BaTENbHOMN MPOrpaMMBbl IO POQecCHu.

BoinonHeHue TeCTOBBIX 3a/laHUi W 3a/laHuil C OTKPBITBIM OTBETOM OLEHUBAIOTCA MO 5-TH
OaJIbHOM 1IKaJIeE.
Ouenka «5» cootBercTBYET 90% — 100% npaBUIBHBIX OTBETOB.
Ouenka «4» cootBercTByeT 70% — 89% npaBUIBHBIX OTBETOB.
Onenka «3» cootBeTcTBYeT 51% — 69% npaBUIBLHBIX OTBETOB.
Onenka «2» coorBercTBYyeT 0% — 50% mpaBUIIBHBIX OTBETOB.

Tabnuna 1. 3aganus Ui TEKyIIEro KOHTPOJIS U IPOMEXYTOUHON aTTecTalluu

Ne Konsl Bapuantsl 3a1aHui
pasneJa, oOpa3oBa
TeMbl TeJbHbIX (6epHble eapuanmel 0mMeemos ommedeHvl NOOYEPKUBAHUEM)
pe3yJbTa
TOB
(JIP, MP,
I1Po,
ITPy, OK)
BBEJIEHHE. JIP3B 1, 2; | 1. Yto sBNIeTCSA IpeAMETOM U3YUeHUs PU3UKN?
OU3UKA U JIPun/m 3; | @) BellecTsa; 0) pacrenus;
METO/bI MP1,3; B) aTOMBI, T') )KHBOTHBIE.
HAYYHOI'O PG 1. 5 2. YTO U3 MepeunciieHHOI0 MOXHO Ha3BaTh TEJIOM C TOUKH
MO3HAHUSL. __ 777 | 3penns ¢pu3uku?
6.7, a) JKUJKOCTb;
[Py 1,3, | 6) ky6uuecknii canTumerp;
9,10,12, | B) ropenue;
14, 18, 19, | r) camoner.
20, 23; 3. Ha 4ro nonaraercsi NpUHIMIT YCTAHOBKU KaKOH-THO0
0K 3, 5. bu3nyecKoil BeMNnYMHbI?
a) Ha U3MepeHus MpuOopoB;  0) Ha CPAaBHEHUU M3MeEpseMO
BEJIMYMHBI C TAJIOHHBIM 3HAYEHUEM; B) Ha BO3MOXKHOCTSIX B
nabopaTopusx.
4. Hanummre scce Ha TeMy: «3HauyeHne PU3UKU TPU OCBOCHHUH
npodeccun TexHoaornyeckoro npoduiis B CI1O».
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PA3JIEJ 1. MEXAHHUKA.

TEMA 1.1. JIPun/n 3; | 1. CiopTtcMeH, IBUrasick paBHOMEPHO, 3a 1 4 oberaeT kpyrioe
OCHOBBI MP 1, 2, o3epo. Yemy paBeH MOAYJIb IEPEMEIICHHS CIOPTCMEHA Yepe3
KHUHEMA - 3: 0,54? (mnametpy o3epa)
TUKMU. I1PG 2. 4 2. ABromobuib 3a 5 u mpoexai 300 km. KakoBa ero cpennss
> 7| ckopocTh?
56,79 a) 60 xm/u; 0) 50 km/u;
[Py 1,2, | g) 5 km/u; r) 36 KM/4.
3,4,7,8, | 3.IlepeBenure 54 KM/4 B METPBI B CEKYH/LY:
9,10, 14, |a)?27,;
15,16, 17, | 61 15;
18,19, 20. | B) 6
OK 1,2, r) 108.
4,5, 7.
TEMA 1.2. JIP 3; 1. OcHOBHOM 3aKOH KJIaCCHYECKON JUHAMHUKHA MMEET Ha3BaHUC:
OCHOBBbI JIPuB 1, 2; | a) 3-i1 3akon HproToHa;
JUHAMMKMU. | JIpas 1, 2; | 6) 1-i1 3akon HproToHa;
JIPdB 2; B) 3aKOH BCEMUPHOT'O TATOTCHUS;
JIP3B 4; r) 2-i1 3akoH HpioTOHA.
JIPun/m 2; | 2. Yto sBNIS€TCSI MEPOH MHEPTHOCTH Teja?
MP 1; a) cuia;
IIP6 1,2, | 6) CKOPOCTH;
3,4,5,6, |B)Macca;
9, 10; ') yCKOpEHHE.
[MPy 1,2, | 3. B uem 3akmrouaeTcsi pa3audue MOHITHH «CUia TSDKECTH» U
3,4,7,8, | «Bec»?
9,10, 11,
14, 15, 16,
17,18, 19,
20.
OK 1,2,
4,5, 7.
TEMA 1.3. JIP 3; 1. KTo u3 yueHbIX BBed B (PU3UKY MOHATHE «HMITYIIBC)?
3AKOHBI JIPn/uB 4; | a) P. Jlekapr;
COXPAHE- PR 1,2, 0) U. HeroTOH;
HHUS B 3 B) I'. lNayuneit;
MEXAHHUKE. ’ r) b. ITackais.
JP3B 2, 3; 2. C nonku maccout 240 xr, ABMXKYIIEHCS CO CKOPOCTHIO 1M/c
JIPHO/I 35 | ghiman rpys maccoit 80kr. Kakoii crama ckopocts noaxu? (1,5m/c)
MP 1,2, | 3. BeiOepure BepHOE YTBEPKICHHE.
3; [ToTeHnuanbHas SHEPTUS:
[IPG 1,2, | @) XapakTepu3yer JIro00e B3aUMO/ICHCTBHE TelL;
3.4 67, 0) BEeKTOpHAs BETUYHNHA;
89 10: B) paBHa pa0oTe Tena B MOKOE;
T T) SHeprus, 00ycIOBIeHHAs B3aMMOJICHCTBHEM TEI.
[Py 1, 3,
4,7,9, 10,
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11, 13, 15,
16, 18, 19,
20, 23;
OK 1,2,
4,5,7.

PA3JIEJ 2. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMUKA.

TEMA 2.1. JIP 2; 1. Ocuosuble nonoxxenuss MKT (UCKITIOUNTH HEBEpHOE

OCHOBBI JIPTB 3; BBICKA3bIBaHUE):

MOJIEKY- JIP3B 1, 3; a) BCE BEIIECTBA COCTOST U3 MENbYalIINX YacTHI] (MOJIEKYI);

JIAAPHO- TP/ 1 0) MOJIEKYJIbI YIIOPSAIOUEHHO JIBUXKYTCS;

KHUHETHUYEC ] ’ | B) MEXJly MOJIEKYJIaMH CYIIIECTBYIOT CHIIbI B3aUMOJICHCTBHS,

KOu 3 ') MOJICKYJIbI Pa3/IeJIEHbl TPOMEKYTKAMHU.

TEOPHUMN. MP 1, 3; 2. Ilpu Kakux yCIOBUSIX I'a3 MOKHO CUMTATh U/I€AJIbHBIM?
IIP6 1,2. | 3. B cocyne Haxoaurcs ras. Kakoe japjaeHue oH IpOU3BOAUT Ha
3,4,5,6. | creHkH cocyna, eciau Macca rasza 5t, oovem 11, cpeansis
7,9, 10; KBaJ[paTU4HAask CKOPOCTb Monekyn 500m/c? (4,2- 10°T1a)
[Py 1, 2,

3,5 7,8,
9, 10, 11,
12, 13, 14,
15, 16, 17,
18, 20, 23;
OK 1, 2,
3,4,5,7.

TEMA 2.2. JP 2, 3; 1. IlepBblii 3aKOH TEPMOAVMHAMUKHU:

OCHOBBI JIPtB 2,3; | a) AU = —A — Q;

TEPMO/IU- JIP3B 1; 0) AA=U + Q;

HAMUKMN. MP1; B)AU = A + Q;

IP6 1,2, |r)AQ = AA+U.

3,4,6,7, |2.IIpu n30TepMUYECKOM PACIIMPEHUH HIEATLHBIM Ia30M
8,9, 10; coBepurena pabora 15 k/Ix. Kakoe KOIMYECTBO TEMIOTEI
[Py 1,2, | coobmeno razy? (Q = 15x/x).

3,5,7,8, | 3.Kro U3 ydeHBIX BIIEPBBIE HANIEN MAKCMMAIBEHO BO3MOYKHBI
9,10, 15, | KIIJI TermoBoro qBuraTens’?

16, 17,19, | a) HetoToH;

20, 23; 6) Kapno;

OK 1,2, B) bpyHo;

3,4,5,7. |r)JleitOuu.
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TEMA 2.3.
AT'PEI'AT-
HBIE COCTO-
AHUA
BEIIECTBA
N ®A30BBIE
IHEPEXO/BbI.

JIP 2, 3;
JIPTB 1, 3;
MP 1, 2.
3

I1P6 1, 2,
3,4,5,6,
7,8,9, 10;
[Py 1, 2,
3,4,7,8,
9,10, 12,
14, 15, 16,
17, 18, 19,
20, 23.
OK 1,2,
3,4,5,7.

1. /laBneHune HACHIIIEHHOTO T1apa 3aBUCHUT OT (HAHTH HEBEPHBIM
OTBET):

a) BUJA XKUJIKOCTH,

0) o6bema

B) TEMIIEpaTypHI;

T') JaBJICHUE MAaKCUMAJIbHO MIPH KUTICHHH.

2. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIAKOCTH?

a) OT TEMIIEPATYPEI JKUIKOCTH;

0) MJI0IIa/I €€ MOBEPXHOCTH

B) OT CKOPOCTH BO3JYIIIHBIX MOTOKOB HAJ KUIKOCTHIO;

I') OT poJia YKUJKOCTH;

J1) OT MacCChl KHUJIKOCTH.

3. C noMoIIpI0 Kakoro mpuoopa MOKHO OTPEICTUTh BIaKHOCTh
BO3/IyXa:

a) MaHOMETD;

0) TepMOMETp;

B) TUTPOMETD;

I') JUHAMOMETD.

PA3JIEJ 3. JIEKTPOANHAMMKA.

TEMA 3.1. JIPTtB 3, 4; | 1. Eciu B kakoM-1IM00 TeJie YKHCIIO JIEKTPOHOB PAaBHO YHUCITY
SJIEKTPU- JIPun/m 1, | IpOTOHOB, TO TEJIO B LIEJIOM:
YECKOE 3; a) 3apsHKEHO OTPHUIIATEITBHO; 0) 3apsHKEHO
IMOJIE. MP 1, 2, ITOJIOKUTENBHO;
3; B) DJIEKTPUYECKH HENUTPAILHO;
I1P6 1,2, | 2. JIBa 3apsa mo 2* 10~19Kn maxoasTcs Ha paccrosgauu 20 cm
3,4,5,6, | mpyr ot apyra. HaiiTi HanpsKeHHOCTD TOJISE HA PACCTOSIHUN
7, 8,9, 10; | 15¢m ot o6oux 3apsaos (119 H/Kr)
ITPy 1, 2, | 3. IIpu nepeMeleHnH 3aps/ioB B CPely, CUIIa B3aUMOICHCTBHS
3,4,6,7, | Mexay HUMU:
8,9, 10, a) YBeIHUMBAETCS; 0) HE MeHsIeTCs,
12, 14, 15, | B) yMeHBIIaeTCH, T') UCUEe3aeT.
16, 17, 18,
19, 20, 23.
OK 1, 2,
3,4,57.
TEMA 3.2. JIP 2, 3; 1.ITo kakoMy IPOU3BOIUMOMY JIEHCTBHIO OOHAPYKUBACTCS
3AKOHBI MP 1, 2, ANEKTPUUECKUN TOK? (MCKITIOUNTh HEBEPHBIN BapUAHT OTBETA):
MNOCTOSH- 3; a) TeIJIOBOE; 0) XMMHUYECKOE;
HOI'O TOKA. |IIP61,2, | B)maraurHoe; ') MEXaHUYECKOE;
3,4.5,6, | m) Omomormueckoe.
7, 8,9, 10;
[Py 1, 3, | 2. IIpu npoTekaHuu MOCTOSHHOTO TOKa cuiloi 3,2MA uepes
4,6,8,9, |mnonepeunoe ceuenue npooaHuka npomwno 18- 108snexTponos.
10, 12, 14, | OnpenenuTh B MHHYTaX MpoTeKaHue Toka. (1SMUHYT).
15, 16, 17, | 3. nBa mpoBoaHHKa conpotuienuem 10 Om u 14 Om
18, 19, 20, | coeauHeHbI MapauICILHO U TMOIKIIOUEHBI K HCTOYHUKY TOKa. 3a
23; HEKOTOPOE BpeMs B IIEPBOM MPOBOJIHMKE BbiAenuIoch 840 Jlx
OK 1, 2, TermnoThl. Kakoe KoIn4ecTBO TEINIOTHI BEIIEIHMIIOCH 3a TO JKE
3.4,5,7. | Bpems Bo BTopoMm mpoBoauke? (600 JIx).
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TEMA 3.3. JIPTB 1, 3; | 1. IIpuMecH, JIETKO OTAAIOIINE IEKTPOHBI U YBEIUUHBAIOIINE
JJIEKTPU- JIPun/n 3; | 9MCIIO CBOOOAHBIX AJIEKTPOHOB B MOJIYIPOBOTHUKAX,
YECKHH MP 1, 2, Ha3bIBAIOTCS:
TOK B 3: a) JIOHOPHBIMU; 0) aKIEeNTOPHBIMH,
PA3JIMYHBIX | 11pg 1,2, B) BAJICHTHBIMU; I') HOJIYIPOBOAHUKOBBIMI.
CPEJAX. 3,45 6 2. Uem 00OBsICHSETCSI BO3pacTaHUE TOKA B IIEMU IIPH OCBEIICHUN
789 10: MIOJIYTIPOBOJIHUKA?
' 7777 | a) pOCTOM KOHIIGHTPAllUK HOCUTENeH 3apsna;
[Py 1,3, 0) yBeIMYCHHEM CKOPOCTH PEKOMOMHAIINH;
4,6,9,10, | ) Bo3HHKHOBeHNHEM OGBEMHOTO 3aps/a;
12, 14, 15, | r) sMuCCHE#H IIEKTPOHOB.
16, 17, 18, | 3. B nomynpoBogHUKe IPOBOIUMOCTb OOYCIIOBIIEHA IBUKEHUEM
19, 20, 23; | 2MEKTPOHOB U JLIPOK. YTO TaKoe «IbIpKa»?
OK 1,2, a) TIO3UTPOH; 0) HEUTPOH;
3.4.5 7, B) BaKaHTHOE MECTO C HEJOCTAIOIINM JICKTPOHOM.
TEMA 3.4. JIP)sB 1, 1. MarautHoe nose AeicTByerT:
MATI'HUTHOE | 2, 3; a) TOJBKO Ha TIOKOSIIUECS 3apsIbL;
HOJIE. MP 1, 2, 0) TOJIbKO Ha JABUKYIITUECS 3apPSJIbI;
3, B) Ha JIIOOBIE 3aPAIbL.
IP6 1, 2, 2. Pamka miomaneio 200cM? moMerieHa B MarHUTHOE TOJIe
3,4,5,6, unayknuen 0,2Tn Tak, 4To HOpMaJb K paMKe MEePIIeHIUKYIIsIpHA
7,8,9,10; | jupmsivm uHaykuuu. [Ipu kakoil cuie Toka Ha paMKy OyzaeT
HPy 1,2, | neiicteoBars MarauTHbIA MoMenT 30MH- M? (25 A).
4,6,8,9, |3 3akon, OTIPEIEISIONINN CUTY JEHCTBYIOIIYIO HA OTIEIbHBIN
11,15, 17, Y4aCTOK MPOBOJHUKA C TOKOM CO CTOPOHBI MAarHUTHOTO MOJIst
18, 19, 20, ObUT YCTaHOBJIEH:
23,
OK 1.2 a) Kynonowm; 0) Dpcrenom;
3,4, é, % B) AMIIepoMm; r) JlopeHniom.
TEMA 3.5. JIP 2, 3; 1.KTo OTKpBUI SIBICHHE STEKTPOMArHUTHOW UHIYKIIUN?
DJIEKTPO- MP 1,2, |a)Ammep; 0) Makcseur;
MATHUTHAA | 3: B) Dapaneit; r) I'epu.
WHAYKIUSL. |11p6 1.2 2. YtoObl HATH HAaNIpaBJIEHUE UHIYKIIMOHHOT'O TOKA B
34 5’ 6’ MPSIMOJIMHEITHOM NMPOBOJAHKMKE MTPU U3BECTHOM HAIIPaBJIECHUU €TI0
o MAarHMTHOT'O MOJIsI, UCIIOJb3YIOT:
7,8,9,10; a) MpaBUJIO OypaBUYMKa; 0) IpaBuIJIO MPaBOU PYKH;
[Py 1,2, | B) mpasuio Jlenna.
3,4,6,8, |3.Karymka nepemeniaercssi B MarHuTHOM 1oJie uHAykiuen 3Tn
9,10,12, | co ckopoctsio 0,8m/c. HailTi jutHy MPOBOJIOKH B KaTyIIKe,
14, 15, 18, | €CYM OHa MEPEMEIACTCA MEPTICH/IUKYISAPHO TMHUAM HHIYKITHH,
23: a O/IC nanykunu paBHa 24B.
OK 1, 2,
3,4,5 7.
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PA3JIEJI 4. KOJIEBAHUS 1 BOJIHBI.

TEMA 4.1. JIP 3; 1. Ilpu cBOOOAHBIX KOJNIEOAHUAX IIAp HA HUTH MPOXOAUT MYTh OT
MEXAHMU- MP 1, 2, KpaiHero JIEBOro MOJIOKEHUS 10 MOJIOKEHUSI pAaBHOBECHS 3a
YECKHUE 3: 0,1c. KakoB nepuoj koiebanus mapa?
KOJIEBA- TIP6 1, 2, a) 0,1c; 0) 0,2c;
HUA U B) 0,3c; r) 0.4c.
BOJIHBI. 3,4,5,6, 2. I1pu u3mepeHun mynbca yenoBeka ObLI0 3apUKCUPOBaHO 75
7,8,9,10; nyJabcanuil KpoBu 3a 1MuH. ONpenenuTb 4acTOTy COKpallleHus
[Py 1,2, | cepneyHoii MBILIIBI:
3,15,16, |a)0,8I'L; 0) 1I'm;
17,18, 19, | B) 1.251'w; r) 75T'n.
20, 23: 3. 3a kakyo yacTh nepuosa T mapuk MaTeMaTu4ecKkoro
OK 1.2 MasiTHUKA MIPOXOUT IMYyTh OT KPailHEero JIeBOTO MOJIO0XKEHUS 10
> KpaliHero npasoro?
457 Ty 6) T/2:
B) T/4; r) T/8.
TEMA 4.2. JIPnB 1, 2, | 1. [lepuoandeckue u3BMEHEHUS 3apsia, CHIIbI TOKA, HAPSKSHUS
IJEKTPO- 3: Ha3BIBAIOTCS:
MATHUT- MP 1,2, a) MEXaHHUYECKUMU KOJICOAHUSIMU;
HBIE 3 0) DIIEKTPOMATHUTHBIMH KOJIECOAHUSIMH,
KOJIEBA- ' B) CBOOOIHBIMH KOJICOaHHSIMH,
HUA U IIP6 1,2, I') BBIHYKJICHHBIMU KOJICOAHUSMHU.
BOJIHBI. 3,4,5,6, | 2. KonebarenpHbiii KOHTYp COCTOMT H3:
7,8,9,10; | a) xonneHcaTopa u pe3ucropa;
ITPy 1,2, | 0) KOHOEHCATOPA W JIAMIIBL;
3,9, 10, B) KOHJIGHCATOPA ¥ KATYIIKW UHAYKTUBHOCTH;
12, 15, 16, ') KOHJICHCATOpa U BOJILTMETpA.
17 18 19 3. Kakyro eMKOCTb B KosieOaTeIbHOM KOHTYpe HE00X0AUMO
" 77" | B34Th, 4TOOBI IPU MHIYKTUBHOCTH 250MI 11 MOKHO OBLIO OBI €T0
20, 23; HACTPOMTH Ha 3ByKOBYI0 actoTy 500I'n? (C=0,4- 10~°®d).
OK 1,2,
4,5, 7.

PA3JIEJI 5. OIITUKA.

TEMA 5.1.
MPUPOJA
CBETA.

JIPaB 4;
MP 1, 2,
3;

I1P6 1, 2,
3,4,5,6,
7,8,9, 10;
[Py 1, 2,
3,910,
11, 12, 15,
16, 17, 18,
19, 20, 23;
OK 1, 2,
4,5,

1. B xakoM ciydae yroi npesoMIICHUsS paBeH YTy NaJeHUs:

a) TOJILKO TOT/a, KOTJia oKa3aTesH MPpeoMIIeHUs ABYX Cpel
OJTMHAKOBBI;

0) TOJNBKO TOr' /1A, KOT'/1a MaJaroIlui JIy4d NepHeHIUKYIsIpeH K
MOBEPXHOCTH pa3jiesia Cpes;

B) KOI'/Ia IOKA3aTeIH MPEJOMIICHUS JIBYX CPEJl OIMHAKOBBI;
NaJaroIIui JTyd MepHeHIUKYISIPEeH K MOBEPXHOCTHU pa3ziesia cpes.
2. ITouemy n300paxkeHne MpeaMeTa B BOJIE€ BCEra MEHee ApKoe,
4eM cam npeamer?

a) Ha TPaHUIIE cpeJl BO3/1yX- BOJa CBET MOTJIOLIAeTCS;

0) Ha rpaHMIle CpeJl BO3YX- BOJA CBET YACTHYHO OTpaXKaeTcs,
YaCTUYHO MPETOMIISIETCS;

B) Ha IPaHHULIE CPe]l BO3AYX- BOJA CBET MPETOMIISETCS.

3. KakoB npenenbHbIi yroi MoJIHOTO OTPaXXEHUs B BOJIE, €CITU
ToKa3aTeNb MPeToMIIEHHs BOJbI paBeH 1,337 (= 49°).
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TEMA 5.2. JIPOB 1, 1. MoryT 11 1B€ pa3HOLIBETHBIE CBETOBBIE BOJIHBI KPACHOTO U
BOJIHOBBIE | 3; 3€JICHOTO M3JIy4YEHUsI UMETh OJMHAKOBBIE AJIMHBI BOJIH?
CBOMCTBA JIPun/n 1; | a) moryr;
CBETA. MP 1, 2, 0) HE MOTYT;
3; B) MOT'YT, €CJIM PACHPOCTPAHAIOTCS B PA3JIMUYHBIX Cpeax.
I1P6 1, 2, | 2. Kak MeHseTcst yacToTa (proJIeTOBOTO M3IIyUSHHS MTPH
3,4,5 6, |Iepexoie ayda U3 BaKyyma B BOAYy?
7.8, 9, 10 a) He MEHSIETCSL,
MPy 1, 3, 0) yBEITUYMBACTCS;
9 10. 11 B) YMEHBIIAETCS.
1’21 1’31 1;11 3. Ha xakoM paccTossHuu OT TU(PaKIIMOHHON PENIETKH HYKHO
15, 16, 17, | OCTaBUTE JKpaH, 4TOOBI PACCTOSIHUE MEXKIY HYJIEBBIM
18, 19, 20, | MAKCHMYyM H CIICKTPOM YETBEPTOrO MOPSIKA 66110 paBHO S0MM,
23; niHa BosHbl 5+ 1077 M, nepuozn pemerku 0,02MM. (x=0,5Mm).
OK 1,2,
4,5.
TEMA 5.3 JIP 3; 1.KTO U3 y4eHBIX SBIISIETCS CO3AATENIEM CIIELMAIIBHON TEOPHUH
CIHENUAJIb- | MP 1,2, otHocurenbHocTu (CTO)?
HAS TEOPHA | 3; a) A. MaiikebCoH;
OTHOCH- I1Po 1, 2, 6) A. DiHIITeHH:
TEJBHOCTM. | 3, 4,5, 6, 8) JI. MakcBeJ.
7,8,9,10; 2. Kakas u3 yactun He UMeeT Macchl OKoA?
[Py 1, 3, a) DJIEKTPOH;
4,15, 16, 6) doToH:
18; B) HEUTPOH.
OK 1,2, 3.Ilpu HarpeBaHuu Te UX Macca...
4,5

a) YBEITUYMBACTCS;
0) yMeHbIIaeTC;
B) HE U3MECHSCTCS.

PA3JIEJI 6. KBAHTOBAS ®U3UKA.

TEMA 6.1.

KBAHTOBAA

OIITUKA.

JIPnB 3;
MP 1,2,
3;

1.Kak n3MeHseTcsi CO BpEMEHEM HHTEHCUBHOCTD UCITYCKaHMs
AJIEKTPOHOB LIMHKOBOM MJIACTUHKOM NP 00JIydeHUN ee
yABTPaUOIETOBBIM CBETOM?

a) He U3MEHSIETCS;

0) mpekparaercs;

B) YBEJIMUMBAETCS;

I') YMEHbIIIAETCS.

2. YacToTa 00yqaroniero cBera yBeanamiach B 2 paza. Kak
M3MEHWIIOCH 3aluparolee HanpspkeHue GporoanemMeHTa?

a) YBeIMUYMiIochk bosee, 4Yem B 2 pasa;

0) YMEHBIIMIOCH B 2 pa3a;

B) YBEJIMYMJIOCH B 2 pa3a;

T') HE U3MEHUIIOCH.

3. YUemy paBHa sHEPTHUs, Macca U UMITYJILC (POTOHA JIJISt
PEeHTreHoBCKuX jtyudeit? (6.62: 10716 Ix; 7,3- 10733kr; 2,2 -
10~%%*kr- M/C).
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TEMA 6.2.
OU3NKA
ATOMA 1

ATOMHOI'O

SIJTPA.

JIPrB 1, 3,
4,

JIPuB 1, 2;
JIP3B 1, 3,
4,

JIPun/m 1;
MP 1, 2,

11, 13, 15,
16, 17, 18,
19, 20;
OK 1,2,
4,5,7.

1. DaeKTpoH, CBSI3aHHBIN C aTOMOM, IIPU NIEPEXOJIE CO BTOPOH
OpOUTHI HA YETBEPTYIO. ..

a) UCITyCKaeT HEPTHUIO;

0) MOTJIONIAET SHEPTHIO;

B) ocTaercsi 6€3 U3BMCHCHHIA.

2. DNIeKTPOH B aTOME BOAOPO/ia MeperIes C IepBOro
HHEPreTHUECKOro YpoBHs Ha TpeTuil. Kak npu 3Tom u3meHmiach
SHeprus aroma?

a) VBEINYIIACE,

0) YMEHBIITNIIACK;

B) HE U3MCHMJIACH.

3. Onpenenutsb JUIMHY BOJIHBI AJIEKTPOMArHUTHOTO U3JTy4EHUs
aToMa BOJIOPO/ia MPH Mepexo/ie IEKTPOHA C MATOr0
HHEPreTUUECKOT0 YPOBHS HAa BTOPOI.

Iocrosinnas Put6epra R = 109737,31cm™ L. (4,37 10~ " m).

PA3JIEJ 7. CTP

OEHUE BCEJIEHHOM.

TEMA 7.1.

CTPOEHHE
COJIHEYHOH
CUCTEMBI.

JIP 3;
JIPuB 1, 2;
JIPun/m 1;
MP 1, 2,
3;

I1P6 1, 2,
6;

IIPy 1, 3,
10, 11, 12,
14,17, 18,
19, 20;
OK 1,2,
3,4,5,7.

1.Pacrioyioxxute B OPSIIKE YBEIWICHHS PA3MEPOB CIICTYIOIIHE
O0OBEKTHI:

a) 3Be3Hasi CUCTEMA;

0) rmaHera;

B) CKOIUJICHUE TAJIAKTHK;

r) [Nanaktuka.

2. MoIIHBIE COJTHEYHBIC BCIBIIIKH SBJISTFOTCSI HCTOUHUKOM:
a) raMMa-JIvyuen;

0) nH(PPaKPACHOTO U3ITYUEHUS;

B) BUAMMOTI'O CBETA;

T') paJiiOBOJIH.

3. YdeHble CYUTaIOT, YTO BO3pacT BeenenHoii cocraBmnser
MIPUMEPHO:

a) 4,5MIp[ JIeT;

0) 14mipn net;

B) 300000 ner;

r) 1500 mapn ner.
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TEMA 7.2.

IBOJIIOIIUA

BCEJIEH-
HOIA.

JIP 3;
JIPnsB 1, 2;
JIPun/m 1;
MP 1, 2,
3

I1P6 1, 2,
6;

[Py 1, 2,
3, 10, 11,
12,14, 17,
18, 19, 20;
OK 1, 2,
3,4,5,7.

1. YUemy paBHa TemnepaTypa Ha moBepxHocTr CoitHIa?
a) 6000K;

6) 7000K;

B) 75000K;

r) 8000K.

2. Ckonbko jet cymiectByeT CoJIHIIEe 0 COBPEMEHHBIM JTaHHBIM?
a) OKOJIO 2MJIpJI JIET;

0) oK0JI0 SMIIp JIeT;

B) OKOJIO 7 MJIpJ JIET;

r) okojo 10mipy ser.

3. 13 yero Ha 90 niponieHToB coctout CosHie?

a) U3 Telus;

0) 13 a3o0Ta;

B) U3 BOJIOPOA;

T) U3 yriaepoja.
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[NPMJIOXEHUE 1

1 kypc

KonrposbHnas padora Ne 1 mo teme: «MoJiekyJasipHasi pu3NKa ¥ TEPMOAUHAMHKAY.
BapuanTt Ne 1

1. Cxonbko Monekyi cofepxurcs B 10 monp Bemectsa? (6,3- 10%4)

2. KakoBa Macca Bo3yxa, 3aauMaroero oosem 8,31 M3 npu temneparype 17°C u gaBienuu 1,5 -
105 Ia. mosiApHaa Macca Bo3szyxa 0,029 kr/momb. (15 xr)

3. T'a3 naxoautcs B 6amione nox aasjienueM 1,5- 107 Ila u Temnepatype 27°C. Kakosa
KOHIIEHTpAIUsl MOJIEKYJI ra3a B 6ayuioHe?

4. Yemy paBHa BHYTpeHHs1s1 2HEpTUs HeoHa (M=0,02 kr/mMoub) Maccoii 2 Kr npu

temneparype 27°C?(3,7- 10° [JIx)

5. KIIZI renmoBoro asurarens 40%. Harpesarenps nonyyaer 5 k/[x ternorsl. Kakoe KonuecTBo
TEIUIOTHI Nepenaercs XxonoauwibHuky? (3000 [Ix)

BapuanT Ne 2

1. KakoBa Macca Bojopoaa B konmdecte 30 monb? Mosmsipaast macca Bojopoja 0,002 Kr/mModb.
(0,06 kr)

2. Onpenenuts Temreparypy ammuaka (M=0,017 kr/Momb), HaX0aAMIErocs MO JaBieHueM 2,1
105 Ila, eciu on 3anuMaeT 06bem 0,02 M3, a macca 0,03 kr. (13°C)

3. UeMy paBHaA KHHETHYECKAsi SHEPTUs MOCTYNATEIbHOTO IBUKEHUS MOJIEKYJIbI ra3a, €clin
KOHIIEHTparms Monekyn 3+ 1026 Mm~3, a naBnenne raza 2- 10° Ma? (10721 [Ix)

4. I'a3 momyumin 47 x> Tem10Th! ¥ pu 3ToM coBepuml padoty 30 k/lx. Kak nu3menunacey ero
BHYTpeHHss sHeprus? Uro npousomwio ¢ razom? (17000 Tx)

5. Tenmosoit aeurarens umeet KIIJ[ 60%. Temnepatypa Harpesarens 500 K. KakoBa tremneparypa
xonommibHEKa? (200 K)

KonTpoJsibHas paGora Ne 2 no Teme: «JiekTpuyeckoe moJe. 3aK0OHbI NOCTOSTHHOTO TOKAY.
Bapuant Ne 1

1. Ha kakoM pacCTOSIHHM HaJIO PACIIONIOKUTH JiBa 3apsiaa 1mo S MkKi1, 9To0sI B Kepocuue (& =
2) cusa B3auMoJieicTBUs 6b11a paBHa 0,5 H?(0,47 m)

2. Yemy paBHa BeJIMYMHA 3aps]ia, CO3/IAOIIETO AMEKTPHUUECKOE MoJie B cirozie (€ = 6), ecnu Ha
paccTostHuU 50 CM OT 3aps/ia HapsHKEHHOCTH MoJIst pasHa 4500 H/Kn? (7,5- 1077 Kn)

3. Hampspxenune Ha konaeHcatope 40 B. Kakoii 3apsn Hajo cooOmMUTh KOHIEHCATOPY, €CIIH €T0
eMkocTh 500 Mx®? (0,02 Kir)

4. DeKTpUYECKU YTIOI UMeEeT MOIMHOCTH 1,5 kBT npu Hanpsbxkenuun 220 B. Onpenenuts
COIPOTHBIIEHUE HArpeBaTEIbHOTO 3JIEMEHTA U CHILY TOKA B HeM. (32,3 Om)

5. Ilpu nutanuun nammnouku ot 3nementa ¢ /1C 4,5 B cuna Toka B Heli 0,5 A. HaliTu paboty
CTOPOHHHUX cHJI B dneMeHTe 3a 10 munyt. (1350 [Ix)

60



Bapuant Ne 2

1. JIBe TyuH, pasMepaMu KOTOPBIX MOXKHO IpeHeOpeyb B3auMOACHCTBYIOT ¢ cuioi 90 kH.
Ornpenenuts 3apsi OJHOM U3 Ty4, eciiv 3apsan Bropoid 25 Ki, a paccrosiuue mexay HuMu Skm. (10
Km)

2. Ha xakoM paccTosHuH OT 3apsaja 42 HKi manpsokenHocTs mons 1,5+ 10°/Ka? (0,05 m)

3. Kakyro paboTy Hamo coBepmuTh, 4ToObI IepemMecTuTh 3aps 0,2 Kit u3 oHON TOYKHU OIS B
JIpYTyIo ¢ pazHocThio oTeHImanoB 500 B mexxny aumu? (100 Jx)

4. B npoBoanuke 3a 30 MunyT npotekaet 3apsag 1800 K. Onpenenuts crily TOKa U Bpems, B
TeueHUHU KoToporo nporeuet 3apsa 600 Kn? (10 munyT)

5. Haiiti paboTy TOKa B 3JIEKTPUYECKOM TIeUr, BKIIIOUYSHHOW B CETh ¢ HampsbkeHueMm 220 B B
teueHuH 10 MUHYT, eciii TOKa B 0OMOTKHM Tieun coctasiser 2 A.(264000/1x)

KontpoabHas pa6ora Ne 3 no Teme: «MarHuTHoe noJje. JJeKTPOMATHUTHAS HHAYKIUS».

BapuanTt Ne 1

1.ITpssmonuHelHbI TPOBOAHUK JIMHOM 20 CM HaXOAUTCA B OJHOPOJHOM MAarHUTHOM IIOJIE C
unaykuuen 5 Ta u pacnonoxed noxa yriaoMm 30 rpagycoB K BEKTOPY MarHUTHOW MHAYKIMH. YeMy
paBHa cuja, ACHCTBYIOLIAs Ha MPOBOJHHMK CO CTOPOHBI MArHUTHOIO MOJISI, €CJIM CHUJIAa TOKa B
nposoanuke 2A? (0,6 H)

2.Ha xBajpaTHyIO paMKy IUIOIIa/Ibl0 2 KB. M B OJIHOPOJTHOM MarHMTHOM IoJie ¢ MHAYyKIuen 27Tn
JIeHCTBYEM MaKCHUMAaJIbHBIN Bpallaromuii MOMEHT, paBHbI 8H*M. Uemy paBHa cuiia Toka B pamke? (
2A)

3.Ha kakyto yactuiy 1eiicTByeT MarHUTHOE oJie?

4.B ogHOpoAaHOM MarHUTHOM nojie ¢ unaykuuen 0,41 Tin nepneHIuKynsipHO JIMHUSIM MarHUTHOU
WHIYKIIMA PACTOJIOKEH TMPOBOJAHHUK JUIMHOW 7,68 M. Ompenenute cuily, IEHCTBYIOIIYIO Ha
IPOBOJHUK, €CJIM CHJIa TOKa B HeM paBHa 6 A. ( 18,89 H)

Bapuant Ne 2

1.Yto noka3pIBatOT YETHIPE BBITSAHYTHIX MaJIbIa JIEBOM PYKHU MU ONpeEeSIEHUU CUIbl AMiiepa?
2.MarnautHoe nosie uaaykuueit 10 MmTa neficTByeT Ha MpOBOIHUK, B KOTOPOM CHila TOKa paBHa 80A,
¢ cuwioit 80 mH. Haiinute nnmHy nmpoBOAHMKA, €CIU JIMHUM WHAYKIMU TOJIS U TOK B3aUMMHO
neprneHAuKyIsspHal. (1 M)

3.Kakas cusa JeWCTBYET CO CTOPOHBI OJTHOPOAHOTO MAarHUTHOrO moJisi ¢ uHAykuuen 20 mTn Ha
HaXOJALIMICS B MOJIe IPSAMOJIMHEHHBIN MPOBOJHUK ATUHON 50 cM, 10 KOTOpoMy HIeT TokK 18 A?
[TpoBoa 0OpazyeT npsiMoiil yroi ¢ HanpaBJieHHEM BeKTOpa MarHUTHOM uHIykiuu nosis. ( 0,18 H)
4.Ha xBajgpaTHyH paMKy IUIOIIAAbI0 2 KB. M IIpU CWiIe TOKa 4A NeMCTBYeT MaKCHUMalbHBIN
Bpalaronmii MoMeHT, paBHblii 8 H*M. KakoBa uMHAyKIMS MarHuTHOro MOJS B HCCIEAYyEMOM
IIPOCTPAHCTBE
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2 Kypc

KonTpoabHnast padora Ne 1 mo teme: «KosieOanusi 1 BOJHbBI».

BapuanTt Ne 1

1.Yactora konebanuii 2000 I'tr. OnpenenuTs NeproI, MUKINYECKYIO YacTOTy U a3y KojeOaHul B
MoMeHT BpemeHu paBHbIi 0,1 c. (1256 pan)

2. Kakoii MHIYKTUBHOCTBIO JJOJDKHA 00J71aaTh KAaTyIlKa, BKIIIOUEHHAs B KOJieOaTelIbHbII KOHTYP,
4yTOOBI YacTOTa KojieOaHuii B KOHType Obl1a S MI'11, eciin eMKocTh KoHAeHcaTopa 50 HD? (2-
1073I'n)

3. KakoBo 4nciio 060poTOB poTOpa reHepaTropa, MMEIOIIEero 2 Maphl MOII0COB, €CIIH OH
BbIpabaThIBaeT nepeMeHHbIid Tok yactoroit 50 I'n? (1500 06/mun)

4. Hanpsbxenue Ha epBUYHON 00OMOTKe Tpancdopmartopa 127 B, a Ha Bropuunoii 510 B. Ckonbko
BUTKOB MMEET BTOPUYHAsI OOMOTKA, €ciH Ha nepBuaHOoi 450 BuTKOB. KakoB ko3 duumeHt
tpancopmanuu? (1800; 0,25)

5. KakoBo ycrpoiicTtBo TpanchopmaTopa? Kak ero n3o0paxaroT Ha SJIEKTPUISCKUX cXxemax?

Bapuant Ne 2

1. Ilepuon xonedanwuii 0,01 c. OnpenenuTs TUHEHHYIO, UKIMYECKYIO YacTOTy KoeOaHui u a3y
kojeOanuii B MomeHT Bpemenu 0,5 c. (314 pan)

2. OnpenenuTb eMKOCTh KOHJIEHCATOpa B KOHTYpPE, €CIIM MHIYKTUBHOCTD KaTymku 500 mI'H, a
nepuop konedanuii § mc. (3,2 D)

3. Kakoii yacrotsl Bo30yxaaerca D/]C B nyxmontocHoM reneparope (P=1), eciau porop
cosepiraet 3000 06/mun? (50 ')

4.0OnpenenuTs YUCI0 BUTKOB B IEPBUYHON OOMOTKE TpaHCPopMaTopa, €CIU HaNpsHKEHHE Ha Heil
380 B, Yucno ButkoB Ha BropuuHoii oOMoTke 120, a HanpsixeHue Ha Hell 36 B. Kakos
koaduruent tpancopmaruu? (1267)

5. Kak ycTpoeH 1 KakoB NMPUHIUI IEHCTBUS T€HEepaTopa NepeMEHHOro ToKa?

Koutpoabnas padora Ne 2 no treme: «Onruka.

Bapuanr Ne 1

1. Kakue HaOmt01eHUS B IPUPOJIC TTOATBEPKIAIOT MPSMOIMHEHHOE pacrpocTpanenue ceera? Urto
Takoe TeHb? [lomyTeHn?

2. HaiiTu yron najaeHusi, €Ciy Jiyd, NaJalollinii ¥ OTPayKEHHBIM B3aMMHO NEPIIEHIUKYIIApHBL. Kakum
OyzeT yroi najieHus, €Ciau yrojl oTpakeHus ypenuuuics Ha 10°7?

3. AOcomIOTHBIH MOKa3aTenb npesoMieHus BoAbl n=1,33. BIYUCIUTH yroi majaeHus, €CIIU Yol
npenomiieHus 20°. Kakosa cKopocTb cBeTa B Bozie?

4. IIpenenbHBI yroi NOJHOIO OTPAKEHHUS 11l CIUPTa PAaBEH

47°. HaiiTu nokasaTeJ/ib IpeJIOMJIEHUS COIMPTaA.

5. [Toyemy cTekI10, UCTOTYEHHOE B TIOPOIIOK, HETPO3pAaYHO?
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Bapuant Ne 2

1. Kak moiy4uts OT OZHON U TOM )K€ NAJIKU TEHb Pa3HOM JUIMHBI? (CAENaTh YEPTEK)

2. Yroa Mexay najalliuM U OTpakeHHbIM Jiydyamu 50°. KakuM cTaHeT yroiy oTpakeHus, eciiu
yroJi NajeHus yBeauuurcs Ha 15°7

3. JIyu cBeTa majaeT Ha MOBEPXHOCTh cTekia (N=1,6). KakoB yromn npeaomiieHus, €Ciid yrou
najnennu 30°? KakoBa CKOpOCTb CBeTa B CTeKJie?

4. KakoB npezieNibHbII Yo MOJHOTO OTPaXKeHHUS B BOJIE, €CJIM MTOKA3aTeNb PEJIOMIICHUS BObI
n=1,33?

5. JIyu mposKeKTopa XOpoIlIo BUJEH B TyMaHe, a Xy»Ke B sICHYyI0 noroay. [louemy?

KonTpoabHas padora Ne 3 no Teme: «KBantoBasi puznkay.

Bapuant Ne 1

1.KakoBa yacToTa cBeTa, COOTBETCTBYIoIas GoToHaM ¢ sHeprueii 5410719 J[x?

2.BosnukHeT U poTodPPeKT B okcuae Gapus Mo AeiCTBEEM H3JTyueHHs yacToToii 3¢101% JIx?
3.Kakoil 4acTOThl CBET cleAyeT HaNpaBUTh Ha I[OBEPXHOCTb IUIATHHBI, YTOOBI CKOPOCTh
¢orornexTpoHoB 6bl1a pasHa 3000 kM/c. PaGoTa BbIX0/1a 37€KTPOHOB U3 mathHbl 10718 JTx?
4.PaccuuTaiiTe Maccy U UMITYJbC (POTOHA JKEITOr0 CBETa C JUTMHON BOJHBI 550 HM.

5.KakoBa ¢u3nueckasi CymHOCTbh KBaHTOBOH rumnote3s! [lnanka?

Bapuanrt Ne 2

1.PaccunraiiTe JIMHY BOJHBI BUIAMMOTO 3JIEKTPOMATHUTHOTO M3JTy4eH s, Macca POTOHA KOTOPOTo
3,3°10736 kr.

2.PaGoTa BBIXOJA DNEKTpoHA U3 amoMuHus 6,72¢1071% JIx. IMpousoiiner mu GoTodsddeKt mpu
00JTy4eHHUH aTIOMUHUS CBETOM C AMUHOU BOIHBI 400 HM?

3.MotossekTponsl uMeroT sHepruio 0,5¢107 19 JTx, a paGoTa BEIX0/1a SIEKTpOHA M3 MeTanna 810717
Jix. OnpeiesuTh IIMHY BOJHEI CBETA, KOTOPHIM OCBEMIAIOT IIOBEPXHOCTH METAJLIA.

4 PaccyuTaiiTe MacCy ¥ MMITYJbC (OTOHOB, M3IYYaEMBIX PaAHONEPENATYMKOM, PAGOTAIOIMM Ha
qucrore 100k .

5.Ha 4to paxojyercs, cOracHO TEOpMU DWHIUTEWHHA, dHEprus (OTOHA MPH OONYYEHHH CBETOM
BeliecTa?
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[MPUJIOXEHUE 2
ATTeCTAIMOHHBIA MaTepHuaJ K 3K3aMeHY 0 npeaMerty «Pu3nka.

Koabl oopa3oBartenbubix pedyabtaros (JIP, MP, I1P6, ITPy, OK):
JIP 1, 2, 3, 4; JIPtB 6; JIPuB 1; JIPn/uB 4; JIP3cB 1; JIP)B 1; JIPTB 2, 3, 4; JIP1ta/11 1,
MP 1,2;
I1P6 1-10;
[Py 1, 3,4, 5,6, 10, 12, 14, 15, 16, 17, 18, 19, 23,
OK 1,3.
bujer Ne 1

1. Mexanudeckoe IBM>XEHHUE U €0 BUIbL. CKOPOCTh. Y CKOpEHHE.
2. PaGoTta 1 MOIITHOCTB MOCTOSTHHOTO TOKA.
3. 3ajaua Ha ompeeTIeHue MOJIIPHON MacChl BEIIIECTBA.

Buaer Ne 2

1. 3axons! Herotona. Cuita. Macca.
2. Dnexrpoasmwkyiias cuia (3/1C). 3akon OMa 11t TOTHOM 1eTH.
3. 3ajgaya Ha MepBbIf 3aKOH TEPMOAMHAMUKH.

Buaer Ne 3

1. 3akon BcemupHoro Tsarorenus. Cuna tspkect. Bec Tena. HeBecoMocTs.

2. MarnuTtHoe nojie Toka. MaruutHas HUHAYKIHS. J(elficTBe MarHUTHOTO TOJIST HA TOK U
JBUKYIIHECS 3apsibl.

3. JlabopaTopHOe 3aJjaHue Ha ONPE/IETICHIUE YCKOPEHUSI CBOOOHOTO MaICHUSI C IIOMOIIIBIO
MasTHHKA.

Buer Ne 4
1. Ummysbe Tena. 3aKkoH cOXpaHEHHUs UMITYJIbca. PeakTUBHOE IBUJKEHUE B IPUPOJIC U TEXHUKE.
2. DNEeKTPUYECKUH TOK B AJIEKTPOJIUTAX. 3aKOH AIEKTpoian3a. [I[puMeHeHne sneKkTpon3a B TEXHUKE.
3. 3agaua o Teme «NEKTPUIECKOE MOTIEN.
Buier Ne 5
1. Cunel Tpenus. Cuina ynpyroctu. 3akoH ['yka.
2. DIEKTPUYECKUH TOK B TTOJyNpoBOHHKaX. COOCTBEHHAs M PUMECHAS IPOBOANMOCTD

MOJYTIPOBOTHUKOB. [10TyIIpOBOTHUKOBEIE TPHUOOPEI.
3. 3agaya Ha CBOMCTBA TBEPABIX TEIL.
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Bujer Ne 6

1. PaGoTa 1 MOUTHOCTH B MEXaHMYECKUX MPOIECCaX.

2. SIBieHue 3IEeKTPOMArHUTHOW UHAYKIUHU. MarHuTHBIN MOTOK. 3aKOH JIEKTPOMArHUTHOMN
uHaykuuu. [pasumno Jlenna.

3. 3ajgaya Ha npuMeHeHue 3akoHa boins-Mapuorra.

Bbuaer Ne 7

1. Kunetnyeckas v moTeHMaIbHask SHEPTUs. 3aKOH COXPAHEHUSI MEXaHUYECKOW IHEPTUH.
2. SIBnenue caMOMHAYKIIMUA. UHAYKTUBHOCTh. DHEPrUsl MArHUTHOTO TTOJIS.
3. 3amaua Ha 3akoH Jxoyns-Jlenna.

Buaer Ne 8

1. Mexanunueckue KoneOanus. ['apMOHHUYECKHE KOJICOaHHS U KX OCHOBHBIC TTApaMETPBI.
[TpeBpareHue SHEPTUU PU MEXAHUIECKUX KOJICOAHMSIX.

2. OTpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS M UX MTPAKTUYCCKOE IIPUMECHEHUE.

3. 3agaya Ha MPUMEHEHNE 3aKOHOB COXPAHEHUSI MaCCOBOTO M 3apsA0BOTO YHCTIA.

Buier Ne 9
1. OcHOBHBIE MOJIOKEHUSI MOJIEKYIIPHO-KMHETUYECKOM TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
Macca u pazmepsl moJiekyi. Yucino ABoraipo.
2. CBOOOIHBIE U BBIHYXICHHBIE 3JIEKTPOMarHuTHeIe konebanus. KoneGaTenbHbI KOHTYP.
[IpeBpariieHre sHEPruu NpHU AIEKTPOMArHUTHBIX KOJIEOaHUSIX.
3. JlaGopaTopHoe 3a/iaHue Ha ONpeeIeHUe MOyl YIIPYTOCTH PE3UHBI.

Bujer Ne 10

1. UneanbHbiii ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOU TEOPHUH.

2. QHCKTpOMaFHI/ITHHC BOJIHBI U UX CBOMCTBA. HpI/IHLII/IH paanoCBA3U U NPUMEPDBI €€ TPAKTUICCKOT'O

IPUMCHCHHS.
3. 3amaua Ha ypaBHeHue DiHIITeHHA A5 hoTodhdeKTa.

Buuaer Ne 11

1. TemriepaTypa u ee uamepenue. AGcomoTHas TemiepaTypa. CBs3b TeMIIepaTyphl CO CpeaHei

KUHETUYECKON IHEPTUEN MOJIEKYII.
2. Paznn4uHbIe BUBI JIEKTPOMArHUTHBIX U3JTYYEHUN U UX MPAKTUYECKOE MPUMEHEHHE.
3. 3agaua 1o teme «PadboTa U MOILIHOCTH TOKa.

Buaer Ne 12

1. YpaBHEHME cOCTOSHUSA UAEaIbHOTO ra3a. M3onponeccs!.
2. YCTpOHCTBO M MPUHLIMIT AEUCTBUSI TpaHCPOpMaTOpa, U €ro UCIOIb30BaHUE.
3. JJabopaTopHoe 3a1aHuE Ha OIIpeJIeIeHUe COMPOTUBIICHNUS IPOBOTHHKA.
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Buaer Ne 13

1. Ucniapenue u koHaeHcanusa. HachleHHbI 1 HEHACBIIIEHHBIN Maphl. BiiaxkHOCTh BO3TyXa.
2. [Ipenomiienne cBeta. 3akoHbI pesioMiieHus. [loHoe BHyTpeHHEE OTpaxKeHue.

3. 3ajaua Ha ompeJieJIeHUE COCTaBa siipa aToma.

Bujaer Ne 14

1. Baytpennss sueprus. Pabora B TepmoanHamuke. [IepBblii 3aKOH TepMOIMHAMUKA. A THa0aTHBIN

npoiiecc.
2. ®oTornektpuueckuii 3pdext u ero 3akoHsl. [Ipumenenne Gororddexra B TEXHUKE.

3. 3amava Ha 3akoH OMa /1715 yyacTKa LIEeTH.

Bujaer Ne 15

1. TenmoBeie aurarenu. KI1/{ TermoBeIx qBUrareneil 1 uX npuMeHeHne. TeruioBble BUraTeIn u
OXpaHa IIPUPOIEI.

2. Pa3zBuTHe npeacTaBiaeHuit o crpoenuu atoma. OnbiTel Pezepdopna. SAnepras moaens atoma.

3. JIabopaTtopHoe 3ananue Ha onpenenenne J/1C u BHyTpeHHEro CONpOTUBIICHHS] HICTOYHUKA TOKA.

Bujaer Ne 16

1. Kpucrannuueckue u amopdusie Tena. Co3gaHue MaTepuaoB C 3aJaHHBIMH CBOMCTBaMHU.
2. KBanroBsle noctynarsl bopa. CriekTpel U CEKTPaIbHBIN aHAIH3.
3. 3aja4ya Ha paBHOMEPHOE ABM)KEHUE IO OKPYKHOCTH.

Bujer Ne 17

1. dedopmaruu. MexaHnyeckue CBOMCTBA TBEPABIX TEN.
2. PannoakTuBHOCTH. Bubl paAli0aKTUBHBIX U31yYEHUHN U UX cBOWCTBa. bruomornueckoe neicreue

PaIuOaKTUBHBIX U3TyUYEHUH.
3. 3anaua Ha 3aK0H Amnepa.

Bujer Ne 18

1. BzaumopercTBue 3apspKeHHBIX Tell. 3aKOH COXpaHeHUs 3apsiaa. 3akoH KynoHa.

2. CocraB sijipa aroma. M30Tombl. DHEprus CBsI3U aTOMHOTO SIIpa.
3. JlaGoparopHoe 3aaHue Ha ONpeIeNieHIe TTOKa3aTessl MPEIOMIICHHS CTEKJIA.

Bujaer Ne 19

1. DnexTpuueckoe noyie. HanpsskeHHOCTh 3JE€KTPUUYECKOTO MOJIA.
2. Jlenenue sipep ypana. Llennas sinepHas peakius. TepMosiepHbIe PEaKIUH.

3. 3anaya Ha HaxoxaeHue KIT/I.
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Bujer Ne 20

1. DnexrpoeMkocTs. KoneHncaTopsl. DHeprus 3apsKeHHOTo KoHaeHcaTopa. [Ipumenenue

KOHJICHCATOPOB.
2. CocraB commaeuyHor cucteMbl. COJHIIE U COTHEYHO-3EMHBIE CBSI3U.

3. 3ajgaya Ha 3aKOH JIEKTPOMArHUTHON MHTYKIIUH.

Bujer Ne 21

1. Dnexrpuueckuii Tok. Cuia Toka. 3akoH Oma juist ydyactka nenu. ConpoTuBIIeHUE.

2. mpupojia 3Be3. ['amakTuku.
3. JlaGopaTopHoe 3a/1aHue Ha ONPE/IEICHNE JJIMHBI CBETOBOW BOJHBI C TIOMOIIBIO TU(DpaKIIMOHHON

PEILIETKH.
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[NPMJIOXEHME 3
JIOIIOJTHUTEJIBHBIA MATEPHAIJI

K 9K3aMeHy 10 rpeaMeTry «Pu3ukar

Buier Ne 1
Kaxosa macca 1,5 mouteii moBapennoit conu (NaCl)?

Buuer Ne 2
B tmmnunape noa nopuHeM Haxoautes 1,25kr Bozayxa. s ero HarpeBanus Ha 4 C npu
MOCTOSTHHOM JaBJIEHUH ObUTO 3aTpaueHo SkJ[k TernoTel. Onpenenuts N3MEHEHNE BHYTPEHHEH
SHEPruu BO3AyXa, MolisipHas Macca Kotoporo 0,029xr/morb.

Buier Ne 4
JIBuraTens aBTOMOOMIISI 3aBOAT cTapTepoM. CTapTep MpH BKIFOUEHHH MOTPEOIISIET TOK CHIIOH
300A, mosTomMy BO H30ekaHUE MOPYU aKKYMYJIATOPA €ro BKIIIOYAIOT JIMIIE Ha KOPOTKOE Bpems (He
6onee 15 ¢). Kakoe konuuecTBo 3J€KTPOHOB IPOMAET Yepes cTapTep, €Ciau Mpu cuiie Toka 1A B 1c
yepes ceueHue NPOBOIHUKA IPOXOIHT 6,25+ 1018 snexkTponos?

Buier Ne 5
[Tpu U3rOTOBIEHUY K€T1€300€TOHHBIX KOHCTPYKIIUN CTAILHYIO apMaTypy MOJABEPTaloT
IpeIBapUTENbHOMY HANPSKEHUIO (PAaCTSKEHHUIO) C TOMOUIBIO THIPABINYECKON YCTAHOBKH.
CranbpHble CTEpXKHU AIMHON 6 M 1 1rnaMeTpoM 20 MM pacTsaruBaroTcs Ha 2 MM. ONIpenenuTs CUIly
HeoOXO0AUMYIO IS 9TOT0, ecu Moayib FOura s cramu E=2,21011 H/m2.

buuer Ne 7
3a Kakoe BpeMs B crinpainu conpoTtuBienneM 400w npu cune Toka 3A Beiaenutcs 10,8x/x
TEMI0THI?

Buuer Ne 8
HarmcaTh siepHyI0 peakIuio, IPOUCXOIAILYI0 IpH 6oMOapIupoBKe amioMUHUS 25A1 anba-
YaCTUIIAMHU U COMIPOBOXK/IAOIAsACS BEIONBAHUEM ITPOTOHOB.

Bujaer Ne 10

HaiiTu MakcuManbHyI0 KHHETUYECKYIO SHEPTHIO (POTOITEKTPOHOB, BHIPBAHHBIX C KaToAa
U3JIy4eHHEM 4acToToil 1,5 10°T', eciv pa6oTa BbIX0O/A 3J1eKTPOHOB U3 BelllecTBa 6,7 -
10719 1.
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Buaer Ne 11
Ot reneparopa ¢ 9JIC 40B u Buyrpennum conpotusienrem 0,04 OM TOK MOCTYIMAET 110 METHOMY
Ka0elIio IIIOIAIBIO TIOHEPEYHOro ceuenus 170MM2K MeCTy 2J1eKTPOCBAPKH, YAAIEHHOMY OT
reHeparopa Ha SOM. HaliTu HanpsikeHue Ha 3aKMMax TeHepaTopa U Ha CBAPOYHOM arrapare, €Cliu
cuia Toka B 1enu pasHa 200A. KakoBa MOIITHOCTh CBapOYHOM JyTH?

Buier Ne 13
KakoBa anexTpruueckas MOIIHOCTh aTOMHOM 3JIEKTPOCTAHIMH, pacXoAyroei B cyTku 220r
n3orona ypana 292U u umeromeit KI1JI 25 nporienToB?

Buier Ne 14
B cniupainu snexkrpoHarpeBaressi, U3roTOBIEHHON U3 HUKEIWHOBOM MPOBOJIOKH IIJIOIIAAbIO
nonepeuHoro cedenus 0,1Mm2, npu Hanpskenun 220B cuna Toka 4A. Kakoa JIMHa TPOBOJIOKH,
COCTaBIISIOLIEH criupaib?

Buer Ne 16
[Mupxynspuas nuna umeet auamerp 600mm. Ha ock nuisl HacaxeH mwkuB auamerpoM 300mm,
KOTOPBI MPUBOJIUTCS BO BpallleHHE OCPEACTBOM BPEMEHHOH Tepeiaun OT HIKMBA JUaMETPOM
120MM, Haca)KEHHOTO Ha BaJl JIeKTpoaBHraTeliss. KakoBa CKOPOCTh 3yObeB IMHIIBI, €CIIA BaJl
nBuratens copepmaet 120 06/MuH?

Buaer Ne 17
Kakas cuna nelicTByeT Ha KaKAblii METP JJIMHBI BO3AYIIHBIX IPOBOAOB JIMHHUH JIEKTponepeaay,
PacroI0KEHHBIX Ha PACCTOSHUU 52M JIpYr OT Ipyra, €Ciu cuila Toka B mpoBogax 2000A?

Buaer Ne 19
Jns narpeBanus 4,571 BoJbI B dyieKTpudeckoM YaitHuke oT 23°C 1,0 KUmeHus ObLI0 U3pacX00BaHO
0,5xBT 4 anexTpuueckoii suepruu. Yemy pasen KIIJl vaitnuka?

Buaer Ne 20

B karymike u3 80 BUTKOB MPOBOJIOKM MarHUTHBINA MOTOK 3a SMc usmeHwics ot 3mB6 1o 1,5 MBO.
Haiitu 91C nnaykuuu.
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