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Pabouas nporpamma yueOHOI JUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:

e denepanbHOr0 TOCYIAPCTBEHHOIO 0O0pa30BaTEIbHOTO CTAaHIAPTa CpPEAHEro O0OIIero
obpazoBanus (matee DI'OC COO), yTBEpPKICHHOTO TPHUKA30M MHHHUCTEPCTBA
obpazoBanus u Hayku PD ot 17 mas 2012 rona Ne 413 ¢ u3sMEHEHUSIMU U JTOTIOJTHEHUSIMHU
ot 29 nekabps 2014 r., 31 gexabps 2015 r., 29 urons 2017 r., 12.08.2022 r. Ilpuka3
Ne732;

e denepanbHOr0  TOCYJApCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHAapTa  CPEIHEro
npodeccuonaibHoro oopazoanus (nainee ®I'OC CIIO) no npodeccun 08.01.27 Mactep
00IIIeCTPOUTENBHBIX padoT;

o denepanpHOil 00pazoBaTENbHON MPOrpaMMBbl CpelHero odmiero odpazoBanus (nanee —

®OII COO), yrBepxkaenHoi [Ipukazom MuHucreperBa npocsemienus PO or 18.05.2023

r. Ne 370;

OenepanbHOil paboueit mporpammsbl o yueOHomy npeamery OY.09 dusnka,;

Pa6oueit nporpammel Bociutanust I'bIIOY MO UTTpuC;

Y4eOHOro 1mi1aHa 1o CreraaIbHOCTH,

¢ yuerom IIpumepHO# mporpamMmbl 001e00pa30BaTENbHON YYCOHON IUCIUILINHBI

OAY.09 @wusuka 118 nOpodecCHOHAIbHBIX  00pa30BaTENbHBIX  OpraHu3aluil

(PexomennoBannoit  ®I'BOY IO HrcTuTyT pasButus  NpodecCHOHATBHOTO

obpazoBanus» (OI'BOY «UPIIO»), yrBepkaenHoi Ha 3acemanuu CoBeTa IO OLIEHKE

COJICp)KaHUsI M KadyecTBa MPUMEPHBIX PabOUMX Tporpamm o00meoOpa3oBaTeIbHOTO U

counanbHo-rymManutapaoro 1ukios CIIO, [Iporokon Ne 14 ot 30 Hos6ps 2022 r.).

SBnsercs yacteto OITOIT o6pa3oBarenbHOM opraHu3anuy.

Pa3paborunk:
HosuxoB Bnagumup BanenTuHOBHY, penoiaBaTesb BhICIIEH KBATU(UKALMOHHON KaTeropuu.

Paccmotpena u omobpena na 3acegannu LK
ITporoxom Ne 9

oT «28» mas 2024 1.
[Ipeacenarens ALK
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TACIATITAHBI



1.IMACIIOPT PABOYEM IMPOIr'PAMMBI YYEBHOM JUCIIATIJIMHBI O1Y 09.
POU3UKA

1.1. Mecrto  aMCHHUILJIMHBI B CTPYKTYype OCHOBHOM npo¢ecCHOHATBLHOM
00pa3oBaTeILHON MPOrPaMMbl
[Iporpamma  obOmieoOpa3zoBarenpHOUM — yueOHoW — mucturmummabel  OJ[Y.09  Dusuka
MpelHa3HaueHa JUIsl u3ydeHus: GU3MKU B NMPoQecCHOHANBbHBIX 00pa30BaTEIbHBIX OPraHU3aLUIX
CIIO, peanuzyrommx oOpa3oBaTelbHYIO IPOrpaMMy CpeIHero o0mero oopa3oBaHus B mpeaenax
OCBOGHHUSI OCHOBHOIl  mpodeccroHanbHOW  00pa3oBaTeNbHON  MporpaMmbl  MOATOTOBKHU
KBaM(pHUIHUPOBaHHBIX pabounx, ciayxamux (OITOIT TIIIKPC ) nHa 06a3e OCHOBHOIO O0IIEro
obpazoBanus no npodeccun 08.01.27 Mactep o0mIeCTPOUTEIBHBIX pabOT

1.2. llenn 1 miIaHUpyeMble Pe3yJbTaThbl OCBOCHHS U CIHIIJIHHbI
1.2.1. lleau u 3a0a49i TUCHHUILIMHDI .

Conepxanue TporpamMmbl — obmieoOpa3oBarenbHOl  muctuiuimael - OY.09  ®usuka
HaIpaBJICHO HA IOCTUKEHUE CIEIYIONINX IEJIeH:
- OCBOEHHE 3HAaHUH 0 PyHIAMEHTAIBHBIX (PU3NUYECKUX 3aKOHAX U MPHUHIIUIAX, JIS)KAIIUX B OCHOBE
COBPEMEHHOW (PU3UYECKOW KapTUHBI MHpa; HanboJiee BaKHBIX OTKPBITHSIX B 00JIACTH (DHU3HKH,
OKa3aBIIUX OMNpEJENsIollee BIUSHUE HA PAa3BUTHE TEXHUKH U TEXHOJOTMH, METOAAaX Hay4HOIrO
TTO3HAHUS TIPUPOJIBL;
- OBJIaJICHHME YMEHHUSMH NPOBOAUTH HAOIOACHMS, TJIAHUPOBATH M BBIMOIHATH AKCIEPUMEHTHI,
BBIBUTATh THUIIOTE€3bI M CTPOUTH MOJCIN, NMPUMEHSTH IMOJYYCHHBIC 3HAHHUS O (DU3HKE IS
OOBSCHEHHS Pa3HOOOpPa3HBIX (U3MYECKUX SBJICHWW M CBOWCTB BEIECTB;, IPAKTHYECKOTO
WCTIONB30BaHUsI  (U3MYECKUX 3HAHWUW; OIEHWBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
uH(pOpMaINH;
- pa3BHUTHE TO3HABATEJBHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mporecce MNpUOOpPETeHHsT 3HAHWKW W YMEHUH TO (U3MKE C UCHOIB30BAHUEM Pa3IUYHBIX
HMCTOYHUKOB WH(OpPMAIIMU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;
- BOCMHTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI 3aKOHOB MPHUPOJIBI; MCIOIB30BaHUS
JTOCTIDKEHHM (PU3MKM Ha 0OJlaro pa3BUTHS YEIOBEYECKOW ITUBUIIM3ALNH, HEOOXOIUMOCTH
COTPYAHHMYECTBA B MPOLIECCE COBMECTHOTO BHITTOJIHEHUS 33/1a4.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHMs 0011e00pa30BaTeIbHOH AUCHMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK u ITK
[IpakTryeckas peaau3aiys LEeNU U 3a/1a4 BOCIUTAHUS Ha YUeOHBIX 3aHATHAX OCYILIECTBISIETCS B
pamMKax cIeayIoLMX HallpaBIeHUH BOCIUTATEILHON pabOThl 00pa30BaTENbHOIO YUPEKICHHUS:
Monyns 1 I'pakgaHcKo-IaTpuOTUYECKOE
Monyns 2 IIpodeccronanbHO-OpueHTHpYIOIIee (pa3BUTHE Kapbephl)

Monynb 3 Dkonoruueckoe

Monynbs 4 CiopTUBHOE U 3/10pOBbecOeperaroiee

Monyns 5 CTyieH4eckoe caMOyIIpaBlIEHUE

Monayns 6 KyasTypHO-TBOpUECKOE

Monyns 7 buzHec-opueHTHpYOIIEE (MOJIOEKHOE IPEATPUHUMATEIBCTBO)



Koa n
HaNMeHOBaHHe
¢opmupyembix
KOMIIeTeHI Ui

ILtannpyemble pe3yJbTaThl 0CBOCHUS M CIMILIMHBI

O6urue!

JducuMniuHapHbie’

OK 01. Beibupats
CHOCOOBI PeUICHNUS
3ama4
npodeccroHanbHO
U JeSTeIbHOCTH
MPUMECHHUTCIIBHO K
pa3IM4YHBIM
KOHTEKCTaM

B yacTu TPyaA0BOro BOCIMTAHMA: - TOTOBHOCTH K TPy, OCO3HAHHE
[IEHHOCTH MacTepCTBA, TPYAOIIO0HE; - TOTOBHOCTh K AKTHBHOM
MesTeTPHOCTH TEXHOJIOTHYECKON M CONMATBHOM HAaIPaBICHHOCTH,
CHOCOGHOCTL WHUIIUHUPOBATH, IJIAHUPOBATHE U CAMOCTOATCIbBHO BBITIOJIHATH
TaKy0 IeSITeIbHOCTD; - HHTEPEC K pa3inyHbIM chepaM mpodecCHOHANTBHOM
e TeNbHOCTH,

OBjajieHle YHHBEPCATbHBIMH YUeOHBIMH M03HABATEIbHBIMH

e cCTBUSIMHU:

2) 0a30BbIe JJOTHYECKHe NeiiCTBHS: - CAMOCTOSTEIBHO (POPMYITHPOBATH U
AKTYyaJIM3UPOBAThH IMPOOIIEMY, PACCMATPHUBATE €€ BCECTOPOHHE;

-yCTaHABJIMBAThH CYIICCTBCHHBIN MIPU3HAK WIIX OCHOBAaHUS ISl CPABHEHUS,
Kiaccu(pUKAIIN U 0000IICHIS;

- OTIpeACIISIT e eI TeIbHOCTH, 3aaBaTh ITapaMeTPhl H KPUTEPHH UX
ITOCTIKEHIIS,

- BBISBIITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMAaTPUBACMBIX
MIBJICHUAX

- BHOCHUTH KOPPEKTUBLI B JICATCIbHOCTH, OHECHUBATh COOTBETCTBUE
[PE3yNBTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUH JIEATEIHHOCTH;

- pasBuUBATh KPEATUBHOC MBIIIJICHUE TPU PEHICHNUN ) KU3HCHHBIX np06neM
0) 0a30BBIe HUCCIEA0BATEIBLCKHIE TECTBUS: - BIaJIeTh HABBIKAMH Y4eOHO-
MCCIIeIOBATEIHCKON M MTPOSKTHOH NeATeTHHOCTH, HABBIKAMH pa3pelICHUS
MpoOJIeM; BEISIBIIATH IPUYUHHO-CIICICTBEHHBIC CBS3H U aKTYyallU3UPOBAThH
3ajady, BBIBUTATh TUIIOTE3Y €€ PEIICHHS, HAXOIUTh apTYMEHTBI JIJIs
IMOKa3aTeNnbCTBA CBOMX YTBEPIKACHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH
[pELIeHNUS;

- aHAJIM3UPOBAThH MOJYYCHHBIC B XO/€ PEIICHUS 3a1a4H PE3YJIbTaThl,
KPUTHUICCKU OLICHUBATH UX TOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHCHHUE B
HOBBIX YCIIOBUAX

- YMETh IEPEHOCHUTD 3HAHHUS B MTO3HABATEIHHYIO U IPAKTHUECKYIO 00IacTH
PKU3HECACATCIIBHOCTH,

- YMETh UHTETPUPOBATH 3HAHWS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

- BBIZIBUTATh HOBBIC WCH, TIPEeAJIaraTh OpUTHHAIBHBIE TIOAXO0/IBI ¥ PEIICHHS;
- CIIOCOOHOCTH X MCIIOJIb30BAHUS B TIO3HABATEIHLHON M COLMAIILHON
MPaKTHKE.

- c(hOpMHUPOBATH NIPEACTABICHNUS O POJIN U MeCTE (DU3UKH U ACTPOHOMUH B
COBpEMEHHOW HAYYHOI KapTHHE MIpa, O CHCTEMOOOpa3yomeil poi (GH3uKH B
[Pa3BUTHH ECTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHUH, O BKIIAJE
[POCCHICKHX U 3apyOeIKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH; TOHUMaHHE
(b13MYeCKOii CYIIHOCTH HAOI0aeMBbIX SIBICHUI MUKPOMHUPA, MAaKPOMHUPA U
MeraMmupa; HIOHUMaHHe POJIM ACTPOHOMHHU B IIPAKTUUECKON JesITeNbHOCTU
YeJoBeKa U JalbHEHIeM HayYHO-TEXHUUECKOM Pa3BUTHH, POIH (HU3UKH B
(bopMUpPOBaHUH KPyro3opa 1 GyHKIIHOHAIEHON IPaMOTHOCTH YeJIOBEKa s
[peIIeHNs IPAKTUYECKUX 3a/1aY;

- c(OopMHUpPOBATH YMEHHS PEIIATh PACUETHBIC 33/1a4H C SIBHO 3aJJaHHOU
(bI3UIECKOH MOAENBIO, HCIIONB3YsI (PU3MUECKHE 3aKOHBI M IIPUHITUIIEL; HA OCHOBE
AHaJIM3a YCIIOBHS 3a/1a9 BEIOMPATh (HM3HUECKYIO MOJIEIb, BBIACTATh (PU3NIECKUE
BEJIMYNHBI X POPMYJIBI, HEOOXOANMBIE ISl €€ PEIICHUs, IPOBOIUTH PAacUeThl U
OLIEHUBATh PEATFHOCTD IOJyYSHHOTO 3HaYEeHHsI (PU3NUECKOM BEIIMYNHBI; peliaTh
KauyeCTBEHHBIE 33]1a4H1, BHICTPAUBAasl JOTMYECKH HEPOTHBOPEUYHBYIO LIETOUKY
[paccy JIeHu# ¢ ONOpOoil Ha N3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pusnveckue
STBITCHMS,

- BJIaJICTh OCHOBOIIOJIATAIOIUMH (PM3UIECKUMH TOHITHUSIMU M BEIMUMHAMH,
XapaKTepU3yIOMUMH (HU3NIECKHUE IPOLECCH (CBI3aHHBIMU C MEXAHUYECKUM
ITBIDKEHUEM, B3aUMOJICHCTBHUEM TeJll, MEXaHHYECKUMHU KOJIEOAHUSIMH 1 BOJTHAMU;
ATOMHO-MOJEKYJISIPHBIM CTPOEHHEM BEILECTBA, TEIIOBBIMH IIPOLIECCAMU;
AIIEKTPUYECKHM U MArHUTHBIM TOJIAMH, SIEKTPUUECKUM TOKOM,
HIICKTPOMAarHUTHBIMH KOJIEOaHUSIMH M BOJTHAMH; ONITHYECKUMH SIBIICHHSIMU;
KBAHTOBBIMHU SIBICHUSMU, CTPOCHUEM aTOMa U aTOMHOTO A/1pa,
[PaIOAKTUBHOCTBIO); BIIaJICHUE OCHOBOIOJIATAIOIINMU aCTPOHOMUYECKUMHU
MOHSATUSIMHU, TO3BOJIIONIUMH XapaKTEPU30BATh MPOLIECCHI, IPOUCXOAAIINE HA
3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTaJaKTUUECKOU CpeJie; ABHXKEHUE
HeOECHBIX TeJI, YBOJIIOLMIO 3B€3/ U BcenenHoi;

- BJIA/IETh 3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOPUAMH (3aKOH BCEMUPHOTO
msirotenus, [, 11 u 11 3akonsl HproTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOM
SHEPTHH, 3aKOH COXPAHEHHUS UMITYJIbCA, IPUHITHIII CYTIEPIIO3UIIAN CHJI, TPHHITUIT
[PaBHOIIPAaBHOCTH MHEPLHANBHBIX CHCTEM OTCYETA; MOJIEKYIAPHO-KHHETHYECKYIO
TEOPHUIO CTPOCHUS BEIECTBA, FA30BbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOIUHAMUKY;
3aKOH COXPaHEHUs AIEKTPHUECKOTo 3apsna, 3akoH Kynona, 3axon Oma amst
lydacTka Leny, 3akoH OMa 7Sl TOJIHOM 3JIEKTpU4ecKoi enu, 3akoH Jxoyms -

J'IeHua, 3aKOH 3J'ICKTpOMaFHPITHOﬁ WHAYKIWHU, 3dKOH COXPAHCHUS DHCPTUH, 3dKOH




NPSIMOJIMHEHHOTO PacIpPOCTPAHCHHUS CBETA, 3aKOH OTPAXKCHHS CBETa, 3aKOH
MPETOMIICHHS CBETA; 3aKOH COXPAaHEHHMS SHEPIHH, 3aKOH COXPaHESHHs HMITyJIbCa,
3aKOH COXPAaHEHHS dJIEKTPHYECKOT0 3aps/a, 3aKOH COXPaHeHHUS MacCOBOTO YUCIIa,
noctyiaTel bopa, 3ak0oH paJgHoakTHBHOTO pacnalia); yBEpeHHOE HCIIOJIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEH NpHU aHaIn3e QU3MYECKHUX SBICHUI U IIPOLIECCOB.

OK 02.

M cnonp30BaTh
COBpEMEHHBIE
CpeACTBa MOUCKA,
aHanau3a u
MHTEPIIPETAIINH
MHPOPMALINH, U
MHPOPMAMOHHBIC
TEXHOJIOTUH JIJIS
BBITTOJTHECHHUS 3a1a4
npogecCHOHATBHON
eI TeNLHOCTH

B 06/1acTH IEeHHOCTH HAYYHOT0 MO3HAHMUS: - CHOPMHUPOBAHHOCTD
MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OII[eCTBEHHON MPaKTUKH, OCHOBAHHOTO Ha IHAJIOre KyJIbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYIbTYPHOM MUPE; -
COBEPILIEHCTBOBAHME A3bIKOBOM U UUTATEIBCKON KyJIbTYPHI KaK CpEICTBA
B3aUMO/JICHCTBUS MEXKIY JIFOJBbMU U MIO3HAHUA MUPA; - OCO3HAHHUE [IEHHOCTH
Hay4HOH NESITeNbHOCTH, TOTOBHOCTD OCYIIECTBIISTE IPOEKTHYIO U
MCCIIEZI0OBATEIBCKYIO ACATEIHHOCTh HHANBUYAIBHO U B TPYIIIE;

- OBJ1aleHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH
meHCTBUAIMU:

B) padorta ¢ nungopmauueii:

- BJIaJIeTh HaBBIKAMH TIOJTy4eHUS! HH(OPMAIMN U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIIECTBIISTh MOUCK, AaHAIN3, CHCTEMAaTH3aLIUI0 1
MHTEPIPETALII0 HHQOpMALIUK Pa3IMYHBIX BUIOB M ()OPM TPEJICTABICHHS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (popMaTax ¢ y4eToM Ha3HAUCHHUS
MHGOPMALIUH U IeJIEBOH ayJUTOPUH, BEIOMpPas ONTUMAJIBHYIO (GopMy
MpEeCTAaBICHUS 1 BU3YyaJIN3aIUH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETMTHMHOCTh HH(OpMAIINH, €€ COOTBETCTBHE
MPaBOBBIM ¥ MOPAJIBbHO-ITHYECKHM HOpPMaM;

- UCTIONIb30BATh CPEICTBA MH(POPMAIMOHHBIX 1 KOMMYHHUKAIMOHHBIX
TEXHOJIOTHH B PEIICHNH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpTaHU3aIOHHBIX 33J1a4 ¢ COOI0IeHneM TpeOOBaHHI 3PrOHOMUKH,
TeXHUKH 0€301aCHOCTH, THTHEHBI, PecypcocOepesKeHus], PaBOBIX U
HTUYECKUX HOPM, HOPM MH(OPMAITOHHOH 0€3011acHOCTH;

- BJIaJIeTh HaBBIKAMH PACIO3HABAHUS M 3aIIUTHI HHPOPMALINH,
MHPOPMAMOHHON 6€300aCHOCTH JINYHOCTH.

-YMETh YUUTHIBATH IPAHUIIBI IPUMEHEHUSI N3YYECHHBIX (QM3UYECKUX MOJENIEH:
MaTepHalibHas TOUKa, MHeplUaJlbHasl CUCTeMa OTCUeTa, UAEaIbHBIN ra3; MoaeIu
CTPOEHUS Ta30B, XKUJIKOCTEH U TBEPABIX Te€J, TOUCYHBIN 3JIEKTPUUECKUN 3apsi],
sIIepHast MOZEJIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO s1ipa IPU PELICHUH
(br3uyecknx 3a1a4.

OK 03.
[lnanupoBath u
[pEATN30BbIBATH
COOCTBEHHOE
npodeccronanbHOE
W TMYHOCTHOE
[pasBHUTHE,
npeanpUHIMATENbCK

B 06s1acTH TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

- cOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBEICHUS;

- CIOCOOHOCTD OIICHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACHh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH; -
0CO3HAHKE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHUBOTO OYIYIIETO;

- OTBETCTBCHHOC OTHOLICHHUE K CBOUM POJIUTEISM U (MJIH) APYTHUM YJICHAM
CeMbH, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSTHS LIECHHOCTEH
CeMEeHHON XKU3HU B COOTBETCTBUU C TPAAULUSIMU HapoaoB Poccuu;

- BJIaJICTh OCHOBHBIMHU METOJaMH Hay9IHOTO TIO3HAHUS, UCTIOJIb3YEMBIMHU B
(r3HKe: MPOBOIUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS PU3NISCKUX BEITUIHH,
BBEIOHMpAst ONITUMAJIBHBIN CIIOCO0 M3MEPEHUS M UCIIONIB3Y Sl U3BECTHBIC METO/IbI
OIICHKY TOTPENTHOCTEN N3MEPEHNH, TIPOBOIUTh UCCIIEIOBAaHUE 3aBUCUMOCTEH
(DU3UYECKUX BEIMYHUH C MCIIOIH30BAHUEM MPSIMBIX U3MEPEHUi, 00BICHATH
[MOJTYYCHHBIC PE3YJIbTaThI, UCIOIb3Ys (PU3NUCCKHUE TCOPUH, 3aKOHBI U TIOHATHUS, U
ImenaTh BRIBOJIBI; COOJIIOIATH MPABMIa OE30MACHOTO TPYAa MPH MPOBEICHUH
MCCIICIOBAaHUN B paMKaxX y4eOHOTO IKCIICPUMEHTA U YIeOHO-HCCIIeI0BATEIILCKOM




Y10 ACATCIIbHOCTL B OBJIalIEHl/Ie YHUBEPCAJIBHBIMHA PETYJAATUBHBIMU IleﬁCTBHHMI/l: WEATCIIbHOCTH C UCIIOJIB30BAHUCM HI/I(l)pOBI)IX U3MEPUTCIIbHBIX yCTpOﬁCTB u

MpoQeCCHOHANBHON [2) cAMOOPraHu3aIus: imabopaTopHOTO 000PYIOBaHNUS; CPOPMHPOBAHHOCTH MPEICTABICHAN O METOIaX
cdepe, UCTIONB30BATh|- CAMOCTOSATENBFHO OCYLIECTBIISATH II03HABATEIILHYIO ISSTEIIbHOCTD, BBISABIIATS [IOTyYSHHUS HAYYHBIX aCTPOHOMHYECKHX 3HAHUH

BHAHUS 110 MpoOJIeMEBl, CTABUTH U (POPMYITHPOBATE COOCTBCHHBIC 33a4YH B - OBIAACTh (chOpMUPOBATH MPEICTABICHMS) IPABIIIAMHE 3aITUCH (HPU3NIECKUX
(hrHAHCOBOH 00pa3oBaTeNFHON NEATENFHOCTH 1 )KU3HEHHBIX CUTYAIHAX; (dopMyn penbedHO-TOUCTHOI cucTeMbl 0003HaueHmi JI. bpaiins (amst ciaemsix u
TPaMOTHOCTH B - CaMOCTOSATENBHO COCTABIIATH IUIaH PEIICHHUS MPOOIEMEI C yIEeTOM CITa0OBUIAIINX 00YYAFOIIIUXCS).

[Pa3IIMYHBIX MMCIOLUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NPeIIOYTSHUH;

PKM3HEHHBIX - 1aBaTh OLICHKY HOBBIM CUTYallUsIM; CIIOCOOCTBOBATh ()OPMUPOBAHHIO U

CHTyaIusIx MPOSIBJICHUIO LIMPOKOW SPYAUIMU B Pa3HBIX 00JIACTAX 3HAHHM, TOCTOSHHO

MOBBILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

HCIOJIb30BaTh MPUEMBbI peqmekcnu JUIA OLICHKU CUTYyalluu, BI)I60pa BEPHOTO
peIICHHNS;

-YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLIECHUS IO UX
CHUKEHHUIO;

B) IMOLMOHAJIbHBIN HHTEJUIEKT, PeANoJaralmui
copMuUpPOBAHHOCTB: BHYTPEHHEN MOTUBALIMH, BKIIOYAIOLIEH CTPEMIICHHE
K TOCTHKEHHIO 1IeJIU U YCIEXY, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE
INeHCcTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

- HMIIATHH, BKIFOYAIOIIEH CIIOCOOHOCTh IOHMMATh SMOLIMOHAIBHOE
COCTOAHHUEC APYTUX, YUYHUTHIBATH €TI0 IIPHU OCYIICCTBJICHUN KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHHIO; COIIMATBHBIX HABBIKOB,
BKJIFOYAROIITHUX CIIOCOOHOCThH BBICTpanBaTh OTHOIICHUA C JPYT'UMHU JIFOIbMH,
3a00THThCSI, MPOSIBIISITh HHTEPEC M Pa3peliaTh KOHMIUKTHL

OK 04. D¢ hexTHBHO| TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOPa3BUTHIO, - OBJIQZIETh YMEHISIMH PabOTaTh B TPYIIIE C BHIMOJHECHUEM Pa3IHIHBIX
B3aMMO/JICIICTBOBATh |CAMOCTOSITEIBHOCTH U CAMOONPEAEICHUIO; COLIMAIBHBIX POJIEH, INIAHNPOBATh PpabOTy TPYIIIBI, PAIIHOHAIEHO PaclpenessiTh
1 paboTath B -OBJIa/ICHHE HaBBIKaMH y4eOHO-MCCIIEA0BATEILCKON, IPOEKTHON 1 IEeATENBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJ€KBaTHO OLCHUBATh BKJIAJ
KOJUIEKTUBE U COLIMANIBHON JEATENbHOCTHY; Ka)kJJOr0 U3 YYaCTHUKOB I'PYIIIHI B PEIICHHE pacCMaTpUBaeMoil MpoOIeMBl.
KOMaHJIe OgJ1aieHle YHUBEPCAJIbLHLIMH KOMMYHHKATHBHBIMY JeHCTBHSIMU:

0) coBMecTHas AeATeJIbHOCTD:

- [IOHUMATbh U UCIOJIL30BaTh IPEUMYIIECTBA KOMAaHIHON U
MHINBUAYAIEHON pabOTHI;

- IPUHUMATH L€ COBMECTHOM €SI TeIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHUPOBATH JIEUCTBUS IO €€ IOCTHXKEHUIO: COCTABIIATD IJIaH JACHCTBUM,
[paCTIpeIeNIATh POJIN ¢ YI€TOM MHEHHUH YUYaCTHUKOB O0CYKIATh PE3YJIbTaThI
COBMECTHOI paboThI,

- KOOPAWHUPOBATH W BBINIOJHSITH PAabOTY B YCIOBUSAX PEATHHOTO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLLECTBIIATH NO3UTUBHOE CTPATErMYECKOE NOBEAECHUE B PA3IUUHBIX
CUTYaIHSX, IPOSIBJIATH TBOPYCCTBO H BOOOPAKECHUE, OBITh MHUIIMATHBHBIM
OByajieHNe YHHBEPCAJTbHBIMH PEryJsITUBHBIMH 1eiCTBUAMM:




) NpUHATHE ce0s1 M APYTUX JII0JeH:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX JIFOACH NTPpH aHan3e
[pE3yNIBTaTOB AEATEIHHOCTH;

- IPU3HABATh CBOE TPABO M MPABO JPYTHUX JIIO/ACH Ha OIINOKH; pa3BUBATH
CIIOCOOHOCTH OHMMATh MHP C TIO3UIIMHU JPYTOro YelOBeKa.

OK 05.
OcCymIecTBIATh
YCTHYIO H
MICEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM
ls13p1KE Poccutickoi
Denepalyiu ¢ yueTom

B o00s1acTH 3cTEeTHY€CKOr0 BOCIIMTAHUS :

- 5CTETUYECKOE OTHOIIEHHE K MUPY, BKIII0Yast 3CTETUKY HAy4YHOrO
TBOPYECTBA, MPUCYILETO (PU3NIECKOI HayKe;

- CIOCOOHOCTB BOCIIPUHUMATH PA3IMYHBIEC BUJIBI HCKYCCTBA, TPAIUINU U
TBOPYECTBO CBOETO U IPYTHUX HAPOAOB, OILYIIATh YMOLUOHAIBHOE
BO3ACHCTBHE UCKYCCTBA;

- yOSXXAEHHOCTh B 3HAUNMOCTH JUISI IMYHOCTH U OOIIECTBAa OTEUYECTBEHHOTO
1 MUPOBOTO HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaAUIMH U HAPOJHOTO

- YMETh Pacro3HaBaTh (hU3NUECKHeE sIBICHUS (IIPOLIECChl) U OOBSICHATH UX Ha
OCHOBE M3YyYEHHBIX 3aKOHOB: PABHOMEPHOE 1 PABHOYCKOPEHHOE TPSIMOTMHEHHOE
ITBIDKEHNE, CBOOOIHOE Ma/ICHHE TEI, IBIDKEHHE 110 OKPY>KHOCTH, HHEPLINS,
B3aUMO/IiCTBHE Tel, KoeOaTenbHOE IBI)KEHHUE, PE30HAHC, BOTHOBOE JBIKCHNE;
imid ysust, OpoyHOBCKOE IBH)KEHHE, CTPOSHHE JKUIKOCTEH 1 TBEPABIX TEll,
M3MEHEHHE 00beMa TeJl IPH HarpeBaHUH (OXJIAKACHHUH), TETIIOBOE PaBHOBECHE,
McTiapeHne, KOHJICHCAIHs, IUIaBIeHIEe, KPUCTAIUIH3AIHS, KUIIEHHUE, BIa>KHOCTD
BO3JlyXa, CBSI3b CPEIHEH KHHETHUYECKOI SHEPIHH TEIUIOBOTO JBHKEHUS MOJIEKYJI C

5 l'[pI/IMeHﬂTI) 3HAHUA
00 U3MEHEHUH
KJTMMAaTa, MPUHIIATIBI

- TUTAaHMPOBAHUE U OCYIIECTBIICHHE JIEUCTBUI B OKPYIKaIOIIel cpefie Ha
OCHOBE 3HAHUS 1eJIe yCTOWIMBOTO PAa3BUTHS YEIIOBEUECTBA; aKTHBHOE
HenpusTHE ASUCTBUM, MPUHOCSIIIMX Bpell OKPYKaIOILEH cpelie;

ocoOeHHOCTE! [TBOPYECTBA; TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BHAAX UCKYCCTBA, AOCOJIFOTHOM TEeMIIEpaTypOi, MOBBIILICHNE JaBJICHUS ra3a pU ero HarpeBaHuu B
COLIMAIEHOTO U CTpeMJICHHUE MPOSBIATh KaueCTBa TBOPUYECKOM TMUHOCTH; 3aKpPBITOM COCYJI€, CBA3b MEX]y lTapaMeTpaMH COCTOSIHUS ra3za B U30IIpolieccax;
KyJIBTYPHOTO OgJ1aieHNe YHUBEPCAJIbLHLIMH KOMMYHUMKATHBHBIMU e CTBUSIMU: QIIEKTPU3aLKsA TeJl, B3aUMOJICHCTBHE 3aps10B, HATPEBaHUE IPOBOIHUKA C TOKOM,
KOHTCKCTa a) oﬁmeHne: B3aHMOﬂeﬁCTBHe MAar"duToB, JICKTPOMAarHuTHast UHAYKIUA, HeﬁCTBHe MAarHuTHOTO
- OCYIIECTBJIATH KOMMYHHUKalIU BO BCEX C(bepax KU3HU, MOJIA Ha MPOBOAHUK C TOKOM U I[BH)KyHIHﬁCH 3apsa, SJICKTPOMAariuTHBIC
- pacno3HaBaTh HeBepOAIbHBIC CpeicTBa OOIIECHHSI, TOHUMATh 3HAYECHHE KoJsieOaHMs ¥ BOJIHBL, IPSIMOJIMHEHHOE PACIIPOCTPaHEHHE CBETa, OTPAKEHHE,
COIIMAIbHBIX 3HAKOB, PAaCIIO3HABATh IPEINOCHUIKNA KOH(QIIMKTHBIX CUTyalllil [IpesoMiIeHrne, nHTepdepeHns, Tudpakuus 1 IoJspru3alys CBeTa, AUCIepCus
W CMSIT9aTh KOH(IIMKTEL; cBeTa; GoTodIeKTprIecKuil 3 QeKT, CBETOBOE JaBlICHNE, BOSHUKHOBEHHE
- Pa3BEpPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHS C UCIIOJIB30BAHHEM  [TMHEHYATOTO CHEKTpa aTOMa BOAOPO/Ia, ECTECTBEHHAS M HCKYCCTBEHHAS
SI3BIKOBBIX CPE/ICTB. a/IN0AKTHBHOCTD.
OK 07. B 06s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS: - chopMHUpPOBATH YMEHUS MPUMEHSTH ITOTyYSHHBIC 3HAHUS U 00BSICHEHUS
ConeiicTBOBaTh - ¢(hOPMHUPOBAHHOCTD IKOJIOTHUECKOI KyJIbTYpbI, IOHUMAHUE BIASHUS YCIIOBHI pOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJE U JUIS TIPHHATHS
COXPaHCHHIO COLNAIEHO-?)KOHOMHYECKHX MPOIECCOB Ha COCTOSIHUE TIPUPOIHON U MPAaKTUYECKUX PEIICHUH B TIOBCEIHEBHON KM3HHU AT obecrieueHns 6e301MacHOCTH
OKpY>KaIOMIeH CPeIbL,|COIMaIbHOM Cpe b, 0OCO3HAHNE TII00ATBHOTO XapaKTepa 3KOJIOTHIECKIX MpH 0OpaIeHu ¢ OBITOBBIMU TPHOOPAMH U TEXHHYECKIMH yCTPOHCTBAMH,
[pecypcocOepexeHuIo mpooieM; COXpaHEeHHS 3I0POBbS U COOIIOACHHUS HOPM SKOJIOTHYECKOTO TIOBEJICHUS B

OKpYIXKaIoIIel cpeie; MOHNMaHne He0OXOTUMOCTH IPUMEHEHUS TOCTIKSHNUN
(bU3UKN ¥ TEXHOJIOTHH IS PAaIlIOHAIIEHOTO MPHUPOIOTIONBE30BaHHUS.

6Cp€)KJ'H/IBOFO - YMEHHUE MPOTrHO3UPOBATH He6HaFOHpI/IHTHH€ 9KOJIOTHYCCKUEC ITOCIICACTBUA
MMpONU3BO/JICTBA, MpeAIPHUHUMACMbIX HCﬁCTBHﬁ, MMpeaoTBpallaTh UX;
3(1)(1)CKTI/IBHO - paciMpCHUC OIbITa ACATCIbHOCTU 9KOJIOTHUECKOU HaIlpaBJICHHOCTH Ha
ﬂCﬁCTBOBaTL B OCHOBE 3HAHUH I10 (1)I/I3I/IKG.
‘lpe3BLI‘IaﬁHBIX
CUTyanuiax

1

VYka3bIBatoTcst popMHUpyeMBbIe TNIHOCTHBIE U MeTanpeaMeTHele pe3ynsratsl u3 @I'OC CO0 (B mocnenneit pexakuu ot 12.08.2022) B oTritaronsHoit hopme

2

JucuurutnHapHbie (PeIMETHbIE) PE3yJIbTaThl YKa3bIBAIOTCSA B COOTBETCTBHH C X MONHBIM nepeuHeM Bo ®T'OC CO00 (B nocnenueii penakiuu ot 12.08.2022 myist 6a30BOro ypoBHs 00y UCHHST)




2.1. O6beM yueOHOM TMCHUIJIMHBI U BUIBI YUeOHOH padoThl

CTPYKTYPA U COJEP)KAHUE YUEBHO JUCHMUILIMHBI O1Y.09. ®usnka

Bup y4eOHoii paboThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 142
O06s13aTesibHAs ayIUTOPHAsI ydyeOHAasi HATPy3Ka (Bcero) 130
B TOM YHCIIE:

71a00pPATOPHBIE ¥ MPAKTUICCKUE 3aHSITHS 38
koncynomayuu UI1 2
KOHCYTbMayuu 5K3aMeHaAyUOHHble 3
[TpomexyTouHas aTTectanus Bo 3 ceMecTpe B (hopme IK3aMeHa 7




2.2. TemaTnuyeckuii IJIaH U coaepxkanue yueOHou nucuunanubl OY.09. dusznka

HaunmeHnoBaHue pa3jiejioB u Cozlepmalme yqeﬁﬂoro MartepuaJa, naﬁopaTopﬂme U NMPpAKTUHYIECKUE paﬁOTbl, CaMOCTOATECIbHAA paﬁoTa 06yqa10umxcsl O0Bem (DopMupye
TEM qacoB MbI¢
OK, TIK,
peanusyem
ble MOAYJIH
padoueit
NPOrpaMMbI
BOCIIMTAaHU
A
1 2 3 4
Pasnea 1. Mexanuka
Tema 1.1. 1-2 111 | Beenenne. dusuka — ¢yHIAMECHTAIbHas Hayka o mpupojae. Dusnyeckas BeITUYMHA. 2 MOAVYJIb
Kunemaruka @dusnueckue 3aKOHBI. [ paHUIBI TPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB 3HAaUYeHUE (PH3UKH 2
nipu ocBoennu npodeccuit CI1O u cnenuansuocteit CITO
Mexannueckoe qBUKeHue. J[BrokeHune TOUku U Tena. [looxkeHne Touku B MPOCTPAHCTBE. OKO02
CnocoOs1 onucanust nemwxkeHus. Cuctemsl orcyera. [lepemenienne OKO03
3-4 112 | PaBHOMepHOe IBHKEHHE. 2 OKO02
Ckopoctb.  CKOpPOCTP  paBHOMEPHOTO  NPSMOJIMHEWHOTO  JBWKEHHS. Y PaBHEHHE OKO03
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUYKEHUS
5-6 113 | PaBHONepeMeHHOE MPSIMOJIMHEIHOE IBHIKEHHE. 2 OKO02
MrHoBeHHas CKOPOCTb. Cnoxenue CKOPOCTEH. VYckopenue. VYpaBHeHue OKO03
paBHOIIEPEMEHHOTO NpsMoOJIMHEeHOro apwkeHus. CBoOonHoe majgeHue. CBoOOAHOE
najicHue
7-8 114 | IIpaktnyeckoe 3amsitme 1. Pacyer mapamerpoB Tenma, OpOMIEHHOTO MOJ YIJIOM K 2 OKO02
TOPU30HTY. OKO3
9-10 | 115 | [lepuoamueckoe aBH:KeHHe. BpaiiatenpHoe BIDKeHHE. [lapamMeTpsl BpamaTtelbHOTO 2 OKO02
neuxennsi. KonebarenbHoe aBmkenue. IlapameTpsl kosie0aTebHOTO IBUKEHUSI. OKO3
Tema 1.2. 11-12 | 1.21 | 3akonsl HeroToHa. [TepBoiii 3akon Hetorona. Macca. Cuna. CBsi3b MEKY YCKOPEHHEM H 2 MOJVJIb
3aKOHbI MEXaHUKHU cuinoi. Bropoit 3akoH Herorona. Tpermit 3axkoH HproToHa. MHepumanbHble CHCTEMBI 2
Herorona orcuera. [ IpyHIUIT OTHOCUTEIBHOCTH B MEXAHUKE OKO02
13-14 | 1.2.2. | Cuabl B MeXaHHKe. 3aKOH BCEMHPHOTO TATOTeHMs. I paBuTaninonHoe moje. Cuia TsSKECTH. 2 OKO02
Bec. CriocoObl n3MepeHust Macchl Tell OKO3
15-16 | 1.2.3 | [IpakTuveckas HapPaBJICHHOCTh 2 OKO02
JlaGoparopuas padora 1. VccienoBanue IBWKEHHUS Tea IMOJ JACHCTBUEM IMOCTOSHHOM OKO03




CHJIBI.

IIpakT4eckoe 3ansaTHE 6. II3MepeHne BIa)KHOCTH BO3/lyXa

17-18 | 1.24 | Cuabl B MmexaHuke. Criaa tpenus. Cuiia yupyroctu OKO02
OKO03
Tema 1.3. 19-20 | 1.3.1 | IIpakTHYecKoe 3aHATHE 2. 3yucHre 3aKOHA COXPAHEHHUS UMITYJIbCA. OKO02
3aKOHbBI COXpaHEHUs B
MEXaHHKe 21-22 | 1.3.2 | Pagora cuibl. JHeprusi. Pabora cuisl. MomHocTs. PaboTa CHII TSDKECTH W yIIPYTOCTH OKO02
[TorennmanpsHas sHeprusi. Kunetnueckas sHeprusi 3aKOH COXpaHECHUS YHEPTUHU OKO03
Tema 1.4. 23-24 | 141 | Ompenenenue rieva cuibl. Pacuer MomeHTa cuiibl. [IpaBuiio MOMEHTOB OKO02
Craruka OKO3
25-26 | 1.4.2 | [IpakTu4ecKkas HapPaBJICHHOCTh OKO03
IIpakTHyeckoe 3ansitie 3. Pacyer naBiieHHs TBEPAOro Tena
Pasnea 2. OcHOBBI
MOJIEKYJISIPHOM
(puzuku u
TEPMOIUHAMHKH
27-28 2.1.1 |(OCHOBHBIE MOJI0KEHUSI MOJICKYJISIPHO-KHHETH4YeCKOH Teopuu. Pazmepsl OK.01,
Tema 2.1 Macca MOJIEKYJI 1 aToMoB. bpoyHoBckoe apmkenue. nddysus. Ckopoctu 0K.02
OCHOBBI MOJICKYJISIPHO- IBIDKEHHUS MOJIEKYJI M UX U3MEPEHUE. OK 04
KWHETUYECKOU TEOPHUH. TEEREEFRT 3 o
VneansHbrii ras - 12 [llpakriyeckoe 3ansitue 4. Jlasnenne raza. OCHOBHOE ypaBHCHHE MOJICKYJIPHO-
KHHETUYECKOW TeOpuH ra3oB. VneanbHbli ra3
31-32 | 2.1.3 [IpakTH4eckoe 3aHsTHE 5. Temneparypa u eec H3MEpPECHUE.
33-34 | 2.1.4 T'a3oBble 3aKOHbI. YPaBHeHUE COCTOSTHUSI H1eaJbHOI0 ra3a.
35-36 2.2.1 BuyTpenHsisi 3Heprus. Pabora u TemioTa kak GopMbI Iepeiadu SHEPTuu. OK.01,
Tema 2.2. OK.02
OcHOBBI TepMOMHAMKKH ~ [37-38 | 2.2.2 [TepBoe Havaio TepMOJMHAMHUKH. AnabaTHbIH npoliecc. BTopoe Havamo TepMOAMHAMUKH. OK 04
39-40 2.2.3 XoaoauabHble Mamuubl. Temnosblie apurarean. Oxpana npupoibl.
T 23 41-42 | 2.3.1 | Ucnapenue M KOHAEHCALIMSI. OK.01,
ema 2. HacpleHHbIi nap 1 ero cBoiicrea. Ileperperslil nap U €ro UCIOJIb30BAHUE B TEXHHUKE. OK.02
CoiicTBa mapoB OK 04
43-44 | 2.3.2 |AGCOTIOTHASI M OTHOCHTEJIBHAS BJIAKHOCTH Bo31yxa. Touka pocsl. OK.01,
45-46 | 2.3.3 [[IpakTHYecKast HANPABJIEHHOCTH 8%8421




47-48

234

Kunenune. 3aBuCHUMOCTD TEMIICPATYPbI KUIICHUA OT 1aBJICHUS.

IMPOBOAHHKOB

49-50 | 2.4.1 [ XapaKTepUCTHKA KUJAKOI0 COCTOSIHUA BelecTBa. [[0BepXHOCTHBIN CIIOM )KUIKOCTH. OK.01,
Terl 2.4 . DHEPIUs MOBEPXHOCTHOI'O CIIOS. OK.02
CroficTa sukocTeid 51-52 | 2.4.2 [[IpakTH4YecKasi HANPABJIEHHOCTD OK 04
IIpakTH4eckoe 3ansiTHe 7. VI3MepeHne MOBEPXHOCTHOTO HATSKEHUS JKUAKOCTH.
53-54 | 2.4.3 [SIpjieHHs1 HA IPaAHMILE JKHMIKOCTH ¢ TBEPABLIM TeJIoM. KanuuisipHbie SIBICHUS.
55-56 | 2.4.4 JlabopaTtopHoe 3aHsaTHe 2. HaOnroneHue npoiecca aBIeHus] 1 KPUCTAIUIN3AIMHA BOIbI OK.01,
OK.02
Tema 2.5 57-58 | 2.5.1 XapakTepucTHKA TBEPIOI0 COCTOSTHUSI BeIleCTBA. YIIPYTHUe CBOMCTBA TBEPBIX TEI. OK.01,
CBolicTBa TBEPIBIX TEI 0K.02
59-60 | 2.5.2 [[IpakTH4YecKass HAPABJIEHHOCTH )
[IpakTuyeckoe 3ansaTHe 8. I3yueHue TEmI0BOro paciiupeHust TBEPAbIX TE.
Paszmen
DIIeKTpOAMHAMUKA
Tema 3.1. 61-62 | 3.1.1 DuekTpHYecKHe 3apsiibl. 3AKOH cOXpaHeHus 3apsajaa. 3akon Kynona. OK02
DJIEKTPUYECKOE T10JIE 0OKO03
63-64 | 3.1.2 DaexkTpuueckoe nmosue. HampsizkeHHOCTH 3J1eKTPHYECKOro noJs. [Ipunnun cynepno3uuuu OKO02
MoJieH. OKO03
65-66 | 3.1.3 [PadoTa cuJ IeKTpocTaTHYeCKOro moJs. [lorenuuan. PazHocts noTeHnuanos. 0OK02
(OKBUIIOTEHLIMAIbHBIE TTIOBEPXHOCTH. 0K03
67-68 | 3.1.4 JIu3JIEKTPUKH B dJIeKTpHYecKOM moJie. [lomspusanusa quanexkTpukos. [IpoBoHUKY B 0OKO02
DIIEKTPUYECKOM IIOJIE. OKO03
69-70 | 3.1.5 [IpakTnyeckoe 3anaTue 9. Konnencaropsl. Coenunenue OK.01,
KOHJIEHCATOPOB B Oarapero. Pacuer aHepruun 3apsuKeHHOTO 0K.02
KOHJIEHCATOpa. DHEPrus JIEKTPUIECKOTO OIS, OK 04
Tema 3.2 71-72 | 3.2.1 [locTOAHHBINA TOK. Y ClI0BUS, HEOOXOAUMBIE [UIl BOSHUKHOBEHHS U MOICPKaHUs OK.01,
3aKOHBI TIOCTOSIHHOTO TOKa. PIIEKTPUYECKOr0 Toka. Cuia TOKa U IIIOTHOCTh TOKA. 0K.02
73-74 | 3.2.2 JlaGoparopHoe 3ansiTue 3. Mccnenoanue 3akoHa Oma il yd4acTKa Ienu. 3aBUCUMOCTh OK 04
AIIEKTPUYECKOTO CONIPOTUBIICHUS OT MaTepHana, JIJIMHbI U IUIOMIA! MONEPEYHOTO CEUSHUS
MPOBOJAHMKA.
75-76 | 3.2.3 [IpakTtudeckoe 3anaTue 10. [TocienoBarenbHoe U napamieIbHOE COETUHEHUS




77-78 | 3.2.4 [IpakTudeckoe 3ansaTue 11. CoequHeHne NCTOYHUKOB JICKTPUUECKONU SHEPTUH B OaTapero. OK.01,
DJIEKTPOABMKYLIAsl CUJIa UICTOYHHMKA TOKA. 3akoH OMa /17151 IOJTHOM Lienu. 0K.02
OK 04
79-80 | 3.2.5 [PaboTa M MOLIHOCTD 3JIEKTPUYECKOI0 TOKA. TerioBoe elcTBre ToKa. 3akoH Jxoyns— OK02
Jlenua. OKO03
91-82 | 3.2.6 [DJIeKTPUYECKHI TOK B Pa3JIMYHBIX cpeaax OKO02
OKO03
Tema 3.3 83-84 | 3.3.1 [[IocTOSTHHBIIT MATHAT. MarHuTHoOeE MoJie MOCTOSTHHOI0 MATHHTA. OK02
MaruuTtHoe noJe MarauTHO€E MoJIe MPOBOJHUKA C TOKOM. OKO03
85-86 | 3.3.2 [Cui1a Amnepa. Cuiia Jlopenua. MarHuTHbIe CBOCTBA BelllecTBa
Tema 3.4 87-88 | 3.4.1 [IpakTu4yeckoe 3ansitue 12. I3yuenue siBIEHUS 3JIEKTPOMAarHUTHON UHAYKIIMH U 0OKO02
DNIeKTpOMarHuTHas CAaMOUHIYKITUU. OKO03
WHTyKUIAS
Paznea 4
Konebanus u BOITHBI
Tema 4.1 89-90 | 4.1.1 Mexanuveckue koJiedanus. KonebarenbHoe aBmwkenue. ['apMoHudeckue konebaHus. OK02
MexaandecKue CB0OOIHBIE MEXaHUYESCKHE KojeOanus. JInHelHbIe MeXaHHYeCKHE KoJieOaTeIbHbIE 0OKO03
KoJ1e0aHusl. cucteMsl. [IpeBpaliienne sHepTun Mpu KojaedaTeIbHOM JIBUKEHUU. BBIHY X I€HHbBIS
MeXaHUYeCKHe KoyueOaHusl.
91-92 | 4.1.2 [Ynpyrue BojHbl. [lonepeynbie 1 NpoaobHbIE BOJHbI. XaPAKTEPUCTUKU BOJIHBI. 0OKO02
'YpaBHeHUe MI0cKoi Oerymieit Bonubl. HTepdepeniius BonH. [loHsaTHe 0 qU(paKkIuU BOJIH. OKO03
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHNE
Tema 4.2 93-94 | 4.2.1 [DJIeKTPpOMATHUTHBIE Ko1edanuss. CBOOOAHbBIE TIEKTPOMATHUTHBIE KOJICOaHMUS. 0OK02
DIIEKTPOMarHUTHBIE [TpeBpaliieHre SHEPTUU B KOJIeOaTeIbHOM KOHTYpE. 3aTyXalollne 2IeKTPOMarHUTHbIS OKO03
KoJeOaHusl. KoeOaHusl.
Tema 4.3 95-96 | 4.3.1 [[IepemeHHBIH TOK. I eHEPATOP IEPEMEHHOI0 TOKA. EMKOCTHOE M HHAYKTUBHOE OKO02
[lepeMeHHBIN TOK. COIIPOTHUBIICHHUS IEPEMEHHOT0 TOKAa. 3aK0H OMa /I 3JEeKTPUIECKOM [IENU EPEMEHHOTO OKO03
Toka. PaboTa 1 MOIIHOCTH epeMeHHOro Toka. [ 'eneparopsl Toka. TpancdopmaTopsbl.
Tema 4.4 97-98 | 4.4.1 [DJIEKTPOMATHUTHOE I0JIe KAK 0COObI BHJ MAaTePUH. DJICKTPOMAarHUTHBIEC BOJIHBI. OK02
DJIEKTPOMAarHUTHHIE Bub6patop ['epria. OTKpBITHIN KoJeOaTeNbHBINA KOHTYP. OKO03
BOJIHBI. 300perenue paano A. C. [TonoBeiM. [ToHsITHE O pagHOCBS3H.




Pa3pea 5. Ontuka

Tema 5.1 101- 5.1.1 | [IpakTuyeckoe 3anaTHe 13. 3aK0HBI reoMeTpUUecKoi onTuku. CKOPOCTh 0OK02
IIpuposa cBeTa 102 pacIpoCTpaHEHUs CBETA. 3aKOHBI OTPa)KEHUs U IpeloMiIeHUs cBeTa. [lonHoe oTpaxeHue. 0OK03
I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoOopkl.
103- 5.1.2 | [IpakTuyeckoe 3ansaTue 14. JIuazel. [locTpoenne n300paxeHus MPEAMETOB B TOHKOM 0OK02
104 JIMH3¢C 0KO03
Tema 5.2 105- 52.1 | lucnepcusi u uHTeppepenuns ceera ludppakuus u noJaapu3auus 0OK02
BOJILOBLIE CBOMCTBA 106 Hucniepcus ceera. Otkpeitue nucnepcun Hetoronom. Onbit HetoTona. MaTEpdepentms 0K03
cBeTa BoJIH. CIi0’keHue BOJIH. Y CJIOBHSI MAKCUMYMOB M1 MMHUMYMOB. MIHTepdepeHLus cBeTa.
' JlnmrHa cBETOBOM BOJIHBI
Hudpaxuus ceera. Teopust Openend. Judpakiys Ha enu B napajuleIbHbIX JIydax.
HudpakuuonHas pemerka. [lonepeunocts cBeTOBbIX BOJIH. [lomsipu3anus nonepeuHsix
BoJiH. Ilonsapu3zaius ceera.
TeMma 5.3 107- | 5.3.1 | Ucrtounukm cBera. CHiia cBeTa, CBETOBOI NMOTOK, OCBENIEHHOCTh BHabl n3/1y4eHnid. OK02
U311ydeHus U CIeKTpbl 108 CrnexkTpsl U CTIEKTPAJIbHbIE allIAPAThI 0KO03
VaerpaduoneroBoe u uHPppakpacHoe nznyyeHus. PenrrenoBckue ayuu. VX npupona u
CBOMCTBA
Bunel ciektpoB. CriekTpbl uciyckanus. CreKTpel MOTIOMEHUS.
Pa3nes 6. DieMeHTBI
KBAHTOBOH (PU3UKHU
109- | 6.1.1 | KBantoBas Teopusi. ®oro3¢gdexrt. YpaBHeHue JiiHIITeHHA. 0OKO02
110 Teopus pororddexra, 3akonsl hoTorddekra. Pabota Beixoma. Kpacunas rpanuna 0OK03
dbororddekra.
111- | 6.1.2 | TaBjeHue cBera. POoTOHBI. JHEPrusi U UMIYJIbC (poTOHA. OKO02
112 Cuna cerooro nasinenus. Otkpeitue I1.H. Jle6eneBa. Xumuueckoe neiicTBre CBeTa. OKO03
[Tpumenenue pororddexra.
115- | 6.21 | PagnoaKTHBHOCTDh. 3aKOH PaJIHOAKTHBHOI0 pacnaaa. MeTo sl HaOIIOACHUS U OKO02
116 pErucTpanyy 3J1€MEHTapHBIX YaCTHII. OKO03
OTKpbITHE paIMOAKTUBHOCTH. Buasl nznmydennii. PannoakTrBHbIE peBpanieHus. 3aKOH
PaAMoOaKTUBHOIO pacnaja.
117- | 6.2.2 | CTpoeHune aTOMHOIO siApa. JHeprus cBsa3u. M3zotomnsl. OTKpeITHE HeliTpoHa. CTpoeHHe OKO02
118 aTOMHOTO si/pa. SIepHbIEe CHITBL. OKO03
119- | 6.2.3 | SIgepHble peakuuu. JHeprust BbIXoa. S nepHbic peakuuu. Jlenenue saep ypaHa. DHeprus OKO02

BBIXO/A.




120 Lennble ssnepHble peakunu. TepMosiiepHble peakuuu. SliepHblid peakTop. OKO3
Tema 7.1 121- | 711 | Ha6awaenuss — ocHoBa acTtpoHomuu. ['onnunoe npwkenne ConHua [IBmwkeHue U ¢as3bl OKO02
[IpakTHyecKre OCHOBBI 122 Jlynsl. Bpems u kaneHapb. 3Be3/1bl U CO3BE3/IHU. OKO03
ACTPOHOMHH

123- | 7.1.2 | Ctpoenune CoaHeyHOli cHCTeMbl. Pa3BuTHe MPEACTaBICHHH O CTPOCHHHM MHpa. OKO02

124 ConHeyHass CHCTeMa KaK KOMIUIEKC TeJ, MMEIOIIUX O0Iee MPOMCXOKICHHE. 3aKOHbBI OKO03

nBkeHus mianeT COJIHEYHON CHCTEMBI.

125- | 7.1.3 | [IpakTHueckoe 3ansaTue 15. OmnpeneneHue paccTosHUM ¥ pasMepoB Tesl B CoOMHEUHOM OKO02

126 CHCTEeME. OKO03

127- | 714 | [IpakTuueckoe 3aHaTue 16. 3akoH BcemupHOro TsaroreHus. OmpenesicHHe Beca Telna. OKO02

128 HesecomocTs. OKO03

129- | 7.1.5 | Connue u 3Be3abl. CoJIHIIE, COCTAB U BHyTpeHHEE cTpocHHe. DPU3nueckas Mpupoaa 3Be3/1. OKO02

130 Hamra I'anakTuka. OKO3




3.

YCJIOBUS PEAJIM3AIIMA TIPOTPAMMBI OBIIEOBPA3OBATEJILHON

JUCIHUIIVIMHBI OY.09 PU3UKA

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHH 0
Peanuzanus nporpaMMel JUCIUIUIMHEL TPeOYeT HAMMYUS y4eOHOTro KabuHeTa Gpusuku.
O6opynoBaHue yueOHOTO KaOHUHETa:

M0CaI0YHBIC MECTA 110 KOJIUYECTBY 00YUAIOIINXCS;

pabodee MeCTO MperoiaBaTess;

KOMIUIEKT Y4eOHO-HATJISIIHBIX TIOCOOHIA;

nabopaTopHOE U IEMOHCTPAIIIOHHOE 000PYI0BAHHE.

KOMIIJICKT y‘Ie6HO-MeTOI[H‘-IeCKOI>i Z[OKyMeHTaI_II/II/I;

KOMIUIEKT O0YYaroIuX U KOHTPOJIUPYIOUINX KOMITBIOTEPHBIX IPOTPAMM.

Texauueckue cpencTBa 00y4eHus:

KOMIIBIOTCP C JIMIUCH3UOHHBIM IIPOIrpaMMHBIM obecrieueHUEM U MYJbTHUMEANA ITPOCKTOP.

3.2. UndopmanuonHoe odecrnedenne o0yueHust
OcCHOBHBIE HCTOYHUKH

1.

2.

Mskumes I'.5. ByxoBueB b.b. ®usuka. 10 kmacc. YueOuuk. ba3zoBwlii u yriryOneHHBIN
ypoBaH. ®I'OC 10-e uzganue, crepeorunHoe. Mockaa. [Ipocsemenue 2024 r
Mskumes I'.5. byxoBueB b.b. ®usuka. 11 kmacc. YueOHuk. ba3oBblil u yriyOsieHHBIH
ypoBaH. ®I'OC 10-e uzganue, crepeorunnoe. Mockaa. [Ipocsemenue 2024 r

I[OHOJIHI/ITCJILHI)IG HCTOYHHUKMU:

1.

JmutpueBa B.®. ®dusuka mis npodeccuid U CIENUANbHOCTEH TEXHHUYECKOTO MPOQUMIIA.
KontponbHble MaTepuanpl: yuyed. mocoOue i CTYyIEHTOB NPO(ecCHOHANTbHBIX
o0pa3oBaTeNbHBIX OpraHM3alui, ocBanBaroLMX npodeccun u cneuuansHoctu CIIO. — M.,
2016

Jmutpuea B.®d. ®uzuka 11 npodeccuil M cnenuanbHOCTEd TEXHMYECKOTo MHpoQuiIs.
JIaGopaTopHblii NpakTUKyM: y4eb. mocobue i CTYyAEHTOB MpOo¢ecCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHM3alui, ocBanBaroLMX npodeccun u cneuuansHoctu CIIO. — M.,
2017

Tpodpumona T.M., ®upcor A.B. ®usuka st npodeccuil U cnennanbHOCTEH TEXHUYECKOTO
U eCcTeCTBeHHO-Hay4yHoro mpodmieii: COopHuUK 3amay: yd4eb. mocobuwe misg CTYIEeHTOB
npodeccuoHabHBIX  00pa30BaTENbHBIX OpraHM3allli, OCBauBAIOLMX Mpodeccuu U
cnennanbHoctd CIIO. — M., 2017

Tpodpumona T.M., ®upcor A.B. ®uzuka 1t npodeccuil 1 crnennanbHOCTEH TEXHUYECKOTO
U €CTEeCTBEHHO-HayuHoro mnpo¢uieit: Pemenus 3anau: yueb. mocobue il CTYAECHTOB
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpPTraHM3allUid, OCBauMBAaIOLUMX Mpodeccuu U
cnemmanbsHocTu CIIO. — M., 2016

OupcoB A.B. ®uzuka 11 npodeccuil U CrienuanbHOCTEH TEXHUYECKOTO UM €CTECTBEHHO-
Hay4YHOrO MpoduiIei. yd4eOHHK IS CTYJEHTOB NPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX
opranuzanuii, ocpauBaromux npodpeccun u cneuuansHoctn CIIO/mox pen. T.W.
Tpodumoroit. — M., 2017

HNuTepHeT-pecypcenl:

Pexxum noctyna

http://mathus.ru/phys/index.php cBo6oansiit. — [Toarororka k onumnuagam u EI'D mo maremaTuke
u usuKe.

http://fizportal.ru/physics-book, cBoGomHbII. — DIEKTPOHHBIN YU4eOHUK TIO HUUKE



1. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA JUCIIUITJIMHBI

KonTpoas u omeHka pe3ysbTaToB
npenojaBaTesieM B MPOLECCe IMPOBEACHUS MPAKTUYECKUX 3aHATUH U J1abopaTOpPHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYyYarOIIUMHUCA HHAMBUAYaJbHBIX 3aJaHUM, MPOCKTOB,

OCBOCHHUSI y4eOHOW JAUCHUTIIMHBI

OCYLIECTBIISETCS

HUCCIIEJOBAHUN.

Kon u HaumeHoBaHMe Paznesn/Tema THun oeHOYHBIX MepONPUATHH
¢dopmMupyemMbIX KOMNETEeHIUI

OK 01. Beibupath criocoOsbl Pazgen 1. Temsr 1.1., 1.2, 1.3 - YCTHBIN OIPOC;

peuieHus 3a1a4 Paznen 2. Temsr 2.1.,2.2.,2.3. - (hpOHTATIBHEII OMPOC;
PO ECCHOHATTEHOM Pazgen 3. Temsr 3.1., 3.2.,3.3., - OIICHKa KOHTPOJIBHBIX padoT;
TESATEILHOCTH TPUMEHUTEIBHO K 3.4., 3.5. - HaOIIOIEHHUE 3a XOIOM
Pa3IUYHBIM KOHTEKCTaM Paznen 4. Temwi 4.1., 4.2. BBITIOJTHEHUS 1a00paTOPHBIX
Paznen 5. Temnr 5.1.,5.2., 5.3. pabor;
Pazgen 6. Temsr 6.1., 6.2. - OIICHKA BHITIOJTHCHHS
J1a00PaTOPHBIX padoT;
OK 02. Mcrmonb30BaTh Pazmen 1. Temsr 1.1.,1.2, 1.3 - OIICHKA MPAKTUYECCKUX pa0oT
COBPEMEHHBIE CPEICTBA IMOUCKA, Paznen 2. Temnr 2.1.,2.2., 2.3. (pereHns Ka4eCTBEHHBIX,
aHalIu3a U UHTEpIpeTaluu Pa3nen 3. Temer 3.1.,3.2.,3.3,, pacyeTHbIX, NPoeCCUOHAIBHO
nH(GOPMAITUU U 3.4.,35. OPUEHTUPOBAHHBIX 33]1a4);
MH(OPMAITMOHHBIC TEXHOJIOTHU Paznen 4. Temr1 4.1., 4.2. - OLICHKA TECTOBBIX 3a/IaHUK;
JUUIS BBIIIOJTHCHUS 3a7a4 Paznen 5. Temnr 5.1.,5.2., 5.3. - HaOJIIOIeHUE 32 XOJIOM
npodeccuoHaIbHON Pazgen 6. Tems1 6.1., 6.2. BBITIOJIHCHUS UHUBUTY ATbHBIX
JIeITeIbHOCTH Paznen 7. MPOEKTOB U OLICHKA
OK 03. ITnanupoBaTs 1 Pazgen 1. Temsr 1.1., 1.2, 1.3 BBIIIOJIHEHHBIX NPOCKTOB,;
peann30BEIBaTh COOCTBEHHOE Pazgen 2. Temsr 2.1.,2.2.,2.3. - OLICHKA BBINOJIHEHNS TOMAIIHUX
npodeccuonanbHoe u auaHoctHoe | Pasmen 3. Temsr 3.1., 3.2., 3.3, CaMOCTOATEIbHBIX paboT; -
pa3BUTHE, 34., 3.5. HaOJIoIeHNE U OLICHKA PEIICHUS
MpeANPUHUMATENBCKYIO Keiic-3aj1ad;
JESITeIILHOCTD B - HaOJIFOICHUE U OIICHKA JICJIOBOM
npodeccuoHanbHOM cdepe, UTPBI;
WCTIONIb30BaTh 3HAHUS 110 - 9K3aMeH
(hMHAHCOBOIT TPaMOTHOCTH B
Pa3IMYHBIX ) XU3HCHHBIX
CUTYaIUsIX
OK 04. DdpdexrrBHO Paznmen 1. Temsr 1.1., 1.2, 1.3
B3aMMOJICCTBOBATH U pabortath B | Paszmen 2. Temsr 2.1., 2.2., 2.3.
KOJIJICKTHBE U KOMaHJIe Pazgen 3. Temsnr 3.1., 3.2., 3.3.,
3.4., 35.
Paznen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Paznen 7
OK 05. OcymectBisats yetHyto 1 | Pazmen 1. Temsr 1.1., 1.2, 1.3
MHUCbMEHHYI0 KOMMyHUKaruio Ha | Paznmen 2. Tems1 2.1., 2.2., 2.3.
rOCYJapCTBEHHOM SI3BIKE Pazgen 3. Temsr 3.1., 3.2., 3.3.,
Poccuiickoii denepanuu ¢ yaerom | 3.4., 3.5.
ocobeHHOCTEH Pazgen 4. Temn1 4.1.,4.2.
COLIMAJIBHOTO U KYJIBTYPHOTO Pazgen 5. Temnr 5.1.,5.2.,5.3.
KOHTEKCTa Paznen 6. Temel 6.1., 6.2.
Paznen 7
OK 07. CopeticTBOBaThH Pazpgen 1. Temrr 1.1., 1.2, 1.3
COXPAHEHUIO OKpY Karolei Paznmen 2. Temsr 2.1.,2.2.,2.3.
Cpelibl, peCcypcocOepeKeHHIO, Pazgen 3. Temsr 3.1.,3.2.,3.3.,
MPUMEHSITh 3HaHus 00 m3menennu | 3.4., 3.5.




KJINMATa, TTPUHITATIBI Paznen 4. Temr1 4.1., 4.2.
OepeKIMBOTO MTPOU3BOICTBA, Pazgen 6. Tems1 6.1., 6.2.
3¢ (HeKTUBHO IEHCTBOBATD B Paznen 7.

YpEe3BBIYAHBIX CUTYAIHIX




PeKOMeH)IyeMbIe TEMbI HHAUBUAYAJBHBIX IIPOCKTOB

AKyCcTHYECKHE CBOKCTBA MOTYIPOBOTHUKOB.

ACHHXPOHHBIN JIBUTATENb.

bumnonsipHbie U MOJIeBbIE TPAH3UCTOPBI.

3akonbl Kupxroda ist 3neKTpuyecKon 1eru.

Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

KoHcTpykiinoHHast mpoYHOCTh MaTepHala U €e CBA3b CO CTPYKTYPOil.
KoHcTpykuus v BUBI J1a3€pOB.

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHON CBEPXITPOBOAUMOCTH.
[TepeMeHHBIH 3NIEKTPUYECKUN TOK M €T0 IPUMECHEHUE.

10 [Tpe303mekTprueckuii 3P PeKT ero mpuMeHEHHE.

11. IlonynpoBOJHUKOBBIE JaTUUKHU TEMIIEPATYPbI

12. VnpTpa3Byk (Mody4YeHHe, CBONCTBA, IPUMEHEHHE).

13. ®oTo37EMEHTEI.

14. DnexTpoHHas MPOBOAUMOCTb MeTaIIOB. CBEPXIIPOBOAUMOCTD.

CoNoOR~WNE



