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PaGouas mporpamMmma yueOHON AUCHUIUIHHBI pa3paboTaHa HA OCHOBE:
e OenepalbHOTO TOCYJAPCTBEHHOTO 00pPa30BaTENBHOTO CTaHIApTa CPETHEro OOIIEro
obpazoBanus (nasiee @OI'OC COO), yTBEepKACHHOrO MNpHKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku PD ot 17 mas 2012 roma Ne 413 ¢ u3MEHEHUSIMH U JIOTIOJTHSHUSIMH
ot 29 nexabps 2014 r., 31 nexabpst 2015 r., 29 urons 2017 r., 12.08.2022 r. Ilpukas
Ne732; 18.05.2022
e denepanabHOIO rOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTAaHAapPTa CPEIHETO
npodeccuonanbHoro oopazosanus (ganee ®I'OC CIIO) no mpodeccun 08.01.27
Mactep obmectpoutensHbix padot [Ipukas Munnpocsemniernst Poccuu ot 18.05.2022
N 340 (3apeructpupoBano B Muntocte Poccun 10.06.2022 N 68841), (c uzm. IIpukas
Ne464 o1 03.07.2024 1.);
®denepanbHON 00pa30BaTENBHONM MPOrpaMMBbl CpeHEro o01iero oOpa3oBaHus (ganee —
®OII COO), yrBepxkaenHoit [Ipukazom Munucrepctsa npocseuierust PO ot 18.05.2023
r. Ne 370;
®denepanbHO paboueit mporpamMmel 1o yueoHomy nipeamety OJ[Y.09 dusnka;
Pa6oueii nporpammel Boctiutanus I'BIIOY MO UTTpuC;
Y4eOHOoro miaHa mo CreruaibHOCTH,
¢ yuerom IlpumepHoii mporpamMmbl 001I€00pa30BaTEIHLHON YYEOHONW MHCIUTUTAHBI
OY.09 ®wusuka angt  npodecCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3aIMH
(PexomennoBannoit ®I'BOY  JIIIO HHcTHTYT pasBuTHs  NpodheCCHOHATBHOTO
obpazoBanus» (OI'BOY «UPIIO»), yTBepknenHoit Ha 3acenanuu CoBeTa IO OLIEHKE
collep)KaHHsA M KadecTBa MPUMEPHBIX PabouMX MporpaMm o0011eo0pa3oBaTENbLHOTO U
coranpHO-rymMmanuTapaoro mukiaoB CI1O, [Tporokon Ne 14 ot 30 Host6ps 2022 1.).

Asnsercs yacteio OITOIT o6pa3oBaTenbHOM OpraHU3aIuH.

Pa3pabotunk:
HoBukoB Bragumup BanenTnHoBHd, mpenogaBaTens BhICIIEH KBAIN(UKAIIMOHHON KaTeropu.

PaccmoTtpena u onobpena na 3aceganuu LK
[IpoToxon Ne 9
oT «26» mas 2025 .

[Ipencenarens JUK JTaBbiienko JI.H.
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1.MACHOPT PABOYEM IMPOI'PAMMBI YUEBHOM JUCIHUILIVNHBI OJTY 09.
PU3UKA

1.1. Mecto aMCHUILVIMHBI B  CTPYKTYpe  OCHOBHOW  mpodeccHOHAJIbLHOM
00pa3oBaTeIbHOI MPOrpaMMbI
[Iporpamma  oOmieoOpa3oBaTenbHOM  y4yeOHOUW  muctumimael  OJ[Y.09  ®usuka
MpeIHa3HaueHa I U3ydeHus QU3NKU B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AIUIX
CIIO, peanuzytonux o0pa3zoBaTelIbHYIO POrpaMMy CpeIHEro oOiero oopa3oBaHus B Mpeaenax
OCBOCHHS  OCHOBHOH  TpOoQ)eCCHOHAIBbHOW  00pa30BaTCIILHON  MPOTPaMMBI  MOATOTOBKH
kBaM(uurMpoBaHHbIX pabounx, ciayxkammx (OIIOIT IIIKPC ) Ha 6a3e ocHOBHOro oOIIETro
obpa3zoBanus no npodeccun 08.01.27 MacTep 00ImIECTPOUTETHHBIX paboT

1.2. lleq1d ¥ IUIAHUPYeMBble Pe3yJbTAThI 0CBOECHHS THCIIUIIIHHbI
1.2.1. Ieau v 3a1a4 JUCHUATLIHHDI ;

Conepkanrie  mporpamMmbl — oOmieoOpaszoBarenbHoil  auctumuinael - OlY.09  ®usmka
HAIPABIICHO HA JJOCTUKCHHE CICIYIOIINX [EICH:
- OCBOGHUE 3HAHUH 0 (QyHIAMEHTAIBHBIX (DH3UYECKIX 3aKOHAX W MPHUHIIAIIAX, JISKAIIUX B OCHOBE
COBPEMEHHOUN (PU3NYECKON KapTUHBI MHpa; Hauboyee Ba)KHBIX OTKPBITHSIX B 00JIacTH (DU3HKH,
OKa3aBIIMX OIPEACISIIONIee BIUSHUE HA Pa3BUTHE TEXHWKH W TEXHOJOTHH, METOJaX HAyYHOTO
MO3HAHUS TIPUPO/IBI;
- OBJIQJICHUE YMEHUSMH TPOBOIWTH HAOIIOJNCHHS, IJIAHUPOBATH W BBIMOJHATH DKCIEPUMEHTEI,
BBIIBUTATh TUIOTE3bl M CTPOUTH MOJEIH, MPUMEHSTH IMONYYCHHBIE 3HAHUSA TO (U3MKE IS
OOBSCHEHUS] Pa3HOOOpPa3HBIX (PU3MUECKHX SBJICHUA W CBOWCTB BEIIECTB, MPAKTHUYECCKOTO
UCTIONIb30BaHUsl  (M3MYECKUX 3HAHUM; OIEHUBATh JIOCTOBEPHOCTh E€CTECTBCHHOHAYYHOM
nHpopmanuu;
- pa3BUTHE TO3HABATEILHBIX HHTEPECOB, WHTEJUICKTYJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B
nporecce NPUOOPETCHHsS 3HAHWKA W YMEHHH 10 (U3MKE C WCIOJIb30BAaHHEM Pa3IUYHBIX
HMCTOYHUKOB HH(POPMAIUHN U COBPEMEHHBIX NH()OPMAIIMOHHBIX TEXHOJIOTHH;
- BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS 3aKOHOB TPUPOJBI; WCIIOIB30BaHUS
JNOCTMXKCHUM (U3MKU Ha OJaro pa3BUTHS YEIOBEUECKOW I[MBHIM3AINU; HEOOXOIUMOCTH
COTPYZHUYECTBA B MPOIIECCE COBMECTHOTO BBIITOJIHEHHUS 3a/1a4.

1.2.2. Tlnanupyemblie pe3yJbTaThl OCBOEHHUsSI 00Ie00Pa30BaTeJIbHOI AUCHUIUVIUHBI B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHne TUCIUIUTHHA HMeeT pu popmupoBanmnu U pazsutun OK u [TK
[TpakTryeckas peaqu3anys LeIU U 3a/1a4 BOCIIUTAaHHS HAa YYEOHBIX 3aHATUAX OCYIIECTBIISAETCS B
paMKax CJIEAYIOUINX HalpaBJIeHUH BOCTIUTATEILHON pabOTHl 00pa30BaTEILHOTO YUPEKACHUS:
Monayns 1 I'paxaaHcko-IaTpUOTHYECKOE
Monyisb 2 IIpodeccronanbHO-OpueHTHpYIOIIEe (Pa3BUTHE KapbEphl)

Monayns 3 DKoJIorudeckoe

Monynbs 4 CiopTUBHOE U 310pOBbecOEperaroiee

Monyns 5 CTyaeH4ecKoe caMOyIIpaBJICHNE

Monyns 6 KynbeTypHO-TBOpUECKOE

Monyns 7 busHec-opueHTHpytoliee (MOJI0ASKHOE TPeANPUHIMATEIBECTBO)



Kon n
HaHMMeHOBaHHUe
(popMupyembIx

KOMIIeTeHIIU

HJ'laHl/lpyeMl)le pe3yabTaTbl 0OCBOCHUSA TUCHUIIJINHBI

O6mue!

JducuunauHapHble?

OK 01. Berbupats
CIIOCOOBI peIICHHS
3a1aq
podeCCHOHANBEHO
I IeSTENIbHOCTH
MIPUMEHHTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTH TPYyI10BOro BOCIIUTAHUSA: - TOTOBHOCTH K TPYAY, OCO3HAHHE
[ICHHOCTH MacTEePCTBa, TPYIOTIO0UE; - TOTOBHOCTh K aKTHBHOM

eI TETFHOCTH TEXHOJIOTHIECKON U COIMATIbHOM HapaBICHHOCTH,
CrI0cOOHOCTh HHUIIUMPOBATH, ITTAHUPOBATh M CAMOCTOSITEIHHO BBHITTONHST
TaKyro IEATEIbHOCTh; - HHTEPEC K PA3IUYHBIM cepam nMpodheCCHOHATBHON
IeSITEILHOCTH,

OBJ1ajleHHe YHHBEPCAJIbHBIMH YUeOHBIMM MO3HABATEILHBIMU
MeHCTBUSIMH

2) 6a30BbI€ JJOTHYECKHE IEHCTBHUS: - CAMOCTOSITCIBHO (JOPMYJIMPOBATH U
AKTyaTM3UPOBaTh MPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

-yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIX OCHOBAHMSI JUIsl CPAaBHEHUS,
Kiaccu(puKaIuy 1 0000IIeHUS;

- OTIPENICNIATH IENU NeATEIFHOCTH, 3a71aBaTh MapaMeTPhl M KPUTCPUH UX
TOCTHOKCHHS;

- BEISIBIIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBACMBIX
SIBJICHUSIX

- BHOCHTBH KOPPEKTUBEI B JAEATEIIbHOCTD, OIEHHUBATH COOTBETCTBHE
[Pe3yNbTATOB LEJISIM, OLICHUBATH PUCKH MOCIEICTBUHN ACATEIbHOCTH;

- paBBI/IBaTB eraTI/IBHOG MBIIIJICHHUC l'lpI/I pemeHI/m JKU3HCHHBIX np06neM
0) 6a30BBI€e HCCIIEAOBATENbCKHE ACHCTBHUSA: - BIAJCTh HABBIKAMH YICOHO-
MCCIIeIOBATENIbCKON U TIPOEKTHOM eI TENIbHOCTH, HABBIKAMU Pa3peIIeHHsI
MpoOJIeM; BBISBIISITE IPUIUHHO-CIICACTBEHHBIC CBSI3H U aKTYaIN3HPOBATh
3a/1avy, BBIIBUTATh TUIIOTE3y €€ PEelICHUs, HAXOIUTh apTyMEHTHI JIs
TOKa3aTenbCTBAa CBOUX YTBEP)KICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHU
[peLIeHMUS;

- aHaJ'II/I3I/IpOBaTb HOJ'[y‘ICHHI)Ie B X0¢C peIHeHI/ISI 3ada4du pe3yJ'[I)TaTI)I,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3HPOBATH H3MCHEHHE B
HOBBIX yCHOBI/IHX;

- YMETh IEPCHOCHUTD 3HAHIS B IO3HABATEIHHYIO U MIPAKTHUCCKYIO 00IacTH
PKM3HEIESTECIbHOCTH;

- YMETh MHTETPHUPOBATH 3HAHUS U3 PA3HBIX IMPEIMETHBIX 00IacTeif;

- BBIIBUTaTh HOBBIE UJIEH, [IPEAJIaraTh OpUrMHaJIbHbIE OIX0/bl U PELICHHUS;
- CIIOCOOHOCTB MX MCITOJIb30BaHM B [T03HABATEILHOM M COLIMAILHOM
MpPaKTHKE.

- c(hOpMUPOBATH MPEICTABICHUS O POIH U MecTe (PU3UKU U ACTPOHOMHH B
COBPEMCHHOW HAYYHOM KapTHHE MUPA, O CUCTEMOOOpa3yomei poiu Gpusuku B
Pa3BUTHH €CTECTBCHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHIA, O BKIIaIe
[POCCHICKIX U 3apyOeKHBIX YICHBIX-(H3UKOB B pPa3BUTHE HAYKH; IOHIMAaHIE
(hU3UYIECKO CYIIHOCTH HAOIIOAAEMBIX SIBJICHHH MUKPOMHEPA, MAKPOMHUPA U
Meramrpa; IOHUMaHHUe POJIM aCTPOHOMHH B MIPAKTHIECKON NS TETPHOCTH
YeIOBEeKa U AajbHEHIIEM HAYYHO-TEXHUIECKOM Pa3BUTHHU, POJIH (PHU3HUKH B
(hopMHIpOBaHUN KpyTro3opa v (GyHKIHOHAIBHON TPaMOTHOCTH YEIOBEKA IS
[pelIeHHsI MPAKTUYECKUX 3a/1aY;

- chopMHUpOBaTH YMEHHUS PelIaTh pacyeTHEIE 3a7a4u C SIBHO 3aJaHHOMI
(hU3MIECKOI MOJICITBIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U IIPUHIIMITEL, HA OCHOBE
aHaTN3a YCJIOBUS 3a/1a4d BRIOMPATh (PU3MUCCKYIO MOJICITh, BRIACIISTh (PU3NICCKUC
BETMYMHBI 1 POPMYITBI, HEOOXOIMMEIE IS €€ PEIICHHUS, IIPOBOAUTE PACUCTHI 1
OIICHUBATh PEAIHLHOCTD MOJYYCHHOTO 3HAUCHHS (DU3UUICCKON BEHMYUHBI; PEIIaTh
KayeCTBEHHBIC 331a4H, BEICTPANBasi JIOTHICCKH HETTPOTHBOPEUUBYIO IIETIOUKY
[PACCYKIICHHI C OMTOPOY Ha U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hPU3UICCKUE
STBIICHHST,

- BIIQJICTh OCHOBOTIOJIATAOIUMH (PU3MICCKUMU TIOHATHAMU ¥ BETHIUHAMH,
XapaKTePU3YIONTUMU GU3NIECKIE MPOIIECCHI (CBSI3aHHBIMU C MEXaHUIECKUM
NIBIDKEHUEM, B3aUMOJICHCTBHEM Tell, MCXaHHICCKUMHU KOJICOAHUSMH U BOJTHAMH,
ATOMHO-MOJIEKYJIIPHBIM CTPOESHUEM BEIIECTBA, TEIJIOBBIMU MPOIECCAMH;
PIIEKTPUYECKUM U MarHUTHBIM MOJISIMH, DIIEKTPUIECKAM TOKOM,
2JIEKTPOMArHUTHBIMH KOJICOAHHUSIMU M BOJTHAMH;, ONITUYCCKUMU SIBIICHUSIMI;
KBAaHTOBBIMH SIBJICHHSIMH, CTPOSHHUEM aToMa M aTOMHOTO Spa,
[PAIMOAKTUBHOCTEIO); BIaJICHHE OCHOBOMOIATAIOIIUMH aCTPOHOMHYCCKUMHU
MOHSTHSIMH, TTO3BOJISIFOIIMMHU XapaKTEPU30BaTh MPOIIECCHI, TPOUCXOSIINE Ha
3Be3/aX, B 3BE3IHBIX CHCTEMaX, B MEKTAJTAKTHIECKOH cpelie; NBIKCHIE
HeOECHBIX TeJI, BOIONMIO 3Be3]1 U BeeneHHoii;

- BIIQJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH ¥ TCOPHUAMH (3aKOH BCEMHPHOTO
tarotenus, I, IT u I11 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOU
SHEpPIHH, 3aKOH COXPAaHCHUS UMITYJIbCA, IPHHINT CYTIEPIIO3ULINHN CHIT, IPUHITHIL
[PaBHOIIPABHOCTU MHEPLUHUAIIBHBIX CUCTEM OTCUETA; MOJIEKYJIAPHO-KUHETUYECKYIO
TEOPHIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, IEPBBIA 3aKOH TEPMOJUHAMHUKH;
3aKOH COXpaHEHUS dIEKTPUICCKOT0 3apsiaa, 3akoH Kynona, 3akor Oma s
y4acTKa ey, 3akoH Oma JIjIs IOTHON 3JIEKTPUYECKO# 11enH, 3aKoH JKoys -

J'IeHua, 3aKOH BHCKTpOMaFHHTHOﬁ HWHIOYKIWH, 3aKOH COXPaHCHUA SHEPTHUH, 3aKOH




MPSAMOJIMHEIHOTO PAaCIIPOCTPAHEHNS CBETA, 3aKOH OTPAXKECHUS CBETA, 3aKOH
[PEJIOMIICHUS CBETa; 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH COXPAaHCHUs UMITyJIbCa,
3aKOH COXPaHEHHS AIIEKTPHUECKOTO 3apsia, 3aKOH COXPaHEHHU MacCOBOTO YNCIIa,
rocTynatsl bopa, 3aKoH pagnoakTUBHOTO paciaja); yBEpEHHOE HCIIOIb30BaHNE
3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaIN3€e (PU3NIECKHX SIBICHUH 1 IIPOIIECCOB.

OK 02.
Mcnonb3oBaTh
COBpEMEHHBIE
CpejcTBa MOMCKa,
aHaM3a u
MHTEpIpETauu
uHbOpMALINH, 1
MH(POPMAIIMOHHBIE
ITCXHOJIOTHUU AJ1d
BBIMOITHEHUS 337124
poheCCUOHATHLHON
JIeSTeIbHOCTH

B 00/1acTH HEeHHOCTH HAYYHOT0 MO3HAHHUSA: - COOPMHUPOBAHHOCTD
MHUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ M OOIECTBEHHON NPAKTUKH, OCHOBAHHOTO HA AUAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIETYPHOM MHPE; -
COBEPIICHCTBOBAHHUE S3bIKOBON M YNTATENILCKOM KyJIBTYPBI KaK CPEJICTBA
B3aUMOZIEHCTBHUS MEXTY JIIOABMH U MIO3HAHUSI MUPa; - 0CO3HAHNE LIEHHOCTH
HaY4YHOMU JESITEIbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH IPOEKTHYIO

M CCIIEJOBATEIbCKYIO AESTEIBHOCTh HHANBUAYAIBHO U B IPYIIIIE;

- OBj1aieHne YHNBepCAJbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH
e CTBUSIMH:

B) padoTa ¢ nuHpoOpMAaNUei:

- BJIaJIeTh HaBBIKAMH TOTyYSHUSI HH(POPMAINH U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIFHO OCYILECTBIIATh TOUCK, aHAIU3, CHCTEMATH3aLUI0 1
MHTEPIIPEeTannio HHGOPMAIUN Pa3INIHBIX BUAOB U (OPM NPEIICTABICHHS;

- CO371aBaTh TEKCTHI B PA3INYHBIX (hOPMATax ¢ y4ETOM Ha3HAuCHUS
MH(OpPMAIIMH 1 1IeJIeBOH ayAUTOPUH, BBIOUPast ONTUMAIbHYIO (hopMy
MIPEACTABICHUS U BU3YJIN3alNH;

- OCHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(bOpMaLII/II/I, €€ COOTBCTCTBUC
MIPaBOBBIM U MOPAIIbHO-3TUYECKHM HOPMaM;

- UCTIONIb30BAaTh CPE/ICTBAa MH(POPMAIIMOHHBIX 1 KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B PEIIEHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 3a/1a4d ¢ COOJIOJICHHEM TPEeOOBaHUI SPrOHOMHUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, TPABOBBIX U
STUYECKNX HOPM, HOPM MH(OPMaLMOHHOM 6€301acHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAaHUS M 3aIIUTH HH(POPMAIIHH,
MHGOPMAIMOHHOHN 0e301MacCHOCTH JIMIHOCTH .

-yMETh YUYUTHIBATh IPAHUIIBI IPUMEHEHNUS U3YUYCHHBIX (PU3UUECKUX MOJIETICH:
MaT€pHaibHad TOYKa, MHEpIHaJIbHasA CUCTEMA OTCUETA, I/I}IeaHBHI)II\/'I ras; Moaciimu
CTPOEHUS T'a30B, KUAKOCTEH U TBEPABIX TE€J, TOUEUHbIN 3JIEKTPUUECKUN 3aps,
sIIepHas MOJeIh aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTI'O Siipa MPH peleHUN
(bu3nIecKnX 3a1ad.

OK 03.
[TnanupoBaTs 1
[pean30BbIBATD
coOCcTBEeHHOE
npodheCCHOHATBEHOE
U JINYHOCTHOE
[pa3BHUTHE,
[PEANPUHUMATEIBCK

B 06s1acTH 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TIOBEJICHUS;

- CIIOCOOHOCTH OLIEHMBATh CUTYALUIO U IIPHHIMATh OCO3HAHHBIE PEIICHHS,
OpUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH; -
0CO3HAHHE JIMYHOI0 BKJIAZIAa B TIOCTPOEHHUE YCTOMUMBOTO OymyIIero;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POAUTEISIM | (MJIH) IPYTUM WICHAM
CEMbH, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O MTPUHATHUS LIEHHOCTEH
CeMEIHOI HM3HU B COOTBETCTBHUHM C TPAAUIMSIMHU HapooB Poccuy;

- BJIaJICTh OCHOBHBIMU METOZAMH HAYYHOTO TIO3HAHUS, UCIIOIb3YEMbIMU B
(bU3HMKE: TPOBOANTH NPSMbIE U KOCBEHHBIE N3MEPEHHUST (PH3MUYECKUX BEIMYNH,
BBIOMpAst ONTHMANBHBII CIIOCO0 U3MEPEHNUS 1 HCIIONIB3YS H3BECTHBIE METOIbBI
OLIEHKU IIOTPEIIHOCTEN U3MEPEHUH, IPOBOIUTH UCCIENOBAHUE 3aBUCUMOCTEN
(bU3MYECKHUX BETMYMH C HCIIOIb30BAHUEM IIPSAMBIX U3MEPEHUH, 0OBACHAT
MTOJTy4YEHHbIE PE3yJIbTATHI, UCTIONB3YS (PH3UUECCKUE TEOPUH, 3aKOHBI ¥ TOHATHS, U
nesaTh BHIBOJIBI; COOIIOAATH MpaBuiia 0€30MacHOTO TpyAa P NPOBEICHUH
WCCIIEOBAaHUH B paMKax y4eOHOTO SKCIIEPUMEHTa U Y4eOHO-HCCIIEN0BaTEIbCKON




YIO ACATCIBbHOCTD B OBJIHZIEHI/IE YHUBEpPCAJIbHBIMHA PEryjJaTUBHBIMH Z[eﬁCTBHHMH: JACATCIIBHOCTH C UCIIOJIb30BAHUEM ].[I/I(prBBIX HU3MCPUTCIIbHBIX YCTpOﬁCTB n

po(heCcCHOHAILHON 1) CAMOOPraHM3AMA: imabopaTopHOro 000pyn0BaHus; CHOPMUPOBAHHOCTD IIPEACTABICHUN O METOAX
cdepe, NCIIOTB30BATH|- CAMOCTOSATEIEHO OCYIECTBILAT IO3HABATEIEHYIO ACSATEIEHOCTD, BBISBIIATH(IIONYYCHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHMIT

3HaHHS 110 IPaBOBOH [IPOOJIEMBI, CTaBUTh U (hOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H B - oBJIaJIeTh (chOPpMHUPOBATH NPEJICTABICHHS) IPABWIIAMH 3aIIUCH (PU3NUECKUX

1 (UHAHCOBOU 00pa30BaTENFHON AEATENEHOCTH U KIU3HEHHBIX CUTYAIX; (hopmyn penbedHO-TOUeUHOH crcTeMbl 00o3HaueHuit JI. Bpains (s cnensix u
TPaMOTHOCTH B - CAMOCTOSITENILHO COCTABIISITh TUIAH PEICHHUS MPOOJIEMEI C YIETOM CJIA00BUISIINX 00yYarOIINXCs).

[Pa3IMYHBIX MMEIOIIIXCS PECYyPCOB, COOCTBEHHBIX BO3MOXHOCTEH U ITPEIOUTeHHH;

PKH3HEHHBIX - 1aBaTh OLICHKY HOBBIM CHTYAIUsM; CIOCOOCTBOBATh (POPMHUPOBAHHIO H

CUTyaLHsX MIPOSIBJIICHUIO IIUPOKOH IPYAUINH B Pa3HBIX 00JIACTAX 3HAHUH, IOCTOSIHHO

MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

WCTIONIB30BaTh MPUEMBI PE(IIEKCHH AJIsI OLIEHKH CHTYAaIlNH, BIOOpA BEPHOTO
peIIeHNs;

-yMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIEHHS 110 UX
CHIDKEHUIO;

B) SMOLHOHAIBHBINH HHTEJIEKT, PeIIoJaraouuii
c()OPpMHPOBAHHOCTB: BHYTPEHHEW MOTUBAIINH, BKIIIOYAIOIIEH CTPEMIICHHE
K JTOCTHIKEHHIO LIeTH U YCIeXy, ONTUMU3M, HHULIUATUBHOCTb, YMEHHE
IEICTBOBATH, UCXOIS U3 CBOUX BO3MOXKHOCTEM;

- OMIIATHH, BKIFOYAIOLIEH CIIOCOOHOCTH TTOHMMATh 3MOLMOHATILHOE
COCTOSIHHE IPYTHX, YYUTBIBATh €r0 IPU OCYIIECTBICHUN KOMMYHHKALIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO; COIMATBHBIX HAaBBIKOB,
BKJITHOYAOIINX CIIOCOOHOCTD BBICTpanBaTb OTHOIIECHHUA C IPYTUMHU JIFOABMHU,
3a00THTBCS, TPOSBIATH HHTEPEC M PA3PEIaTh KOHMIHUKTHL.

OK 04. D¢ddhexTHBHO[- TOTOBHOCTB B CIOCOOHOCTH K 00Pa30BaHUIO M CAaMOPA3BUTHIO, - OBJIAJICTh YMEHUSMH PabOTaTh B TPYIIE C BHIIOJIHCHHEM PAa3IIHIHBIX
B3alMOJICHCTBOBATh |CAMOCTOSATENBHOCTH U CAMOONPEEIEHHUIO; COLIMAJIBHBIX POJIEH, TNIAHUPOBATh PabOTy TPYIIIIbL, PAIIMOHAIIBHO PaCIPEAeiaTh
1 paboTaTh B -OBJIaJICHHE HABBIKAMH y4eOHO-HCCIIEOBATENBCKON, TPOCKTHON NeATEeNFHOCTh B HECTAaHIAPTHBIX CUTYaLHsAX, aJeKBaTHO OLICHHBATh BKJIAJT
KOJUIEKTHBE U COLMAIbHOM JIeATeTbHOCTH; Ka)XJIOTO M3 yYaCTHHKOB I'PYIIIBI B PEIIEHUE PACCMaTpUBAEMON MPOOIEMBI.
KOMaHJe OBJj1aJleHHe YHHBEPCATbHBIMA KOMMYHHKATHUBHBIMH A€l CTBUSIMM:

0) coBMecTHAs 1eATETbHOCTD:

- IOHUMATh U UCIIOJIB30BATh IMIPEUMYIICCTBA KOMaHI[HOfI u
WHIUBUIYalbHOH paboThI;

- IPpUHUMATh LEJIN COBMECTHOM JACATCIIBHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JACHCTBHS MO €€ TOCTH)KCHUIO: COCTaBIIATD IUIaH NeHCTBUI,
pactpeseNsiTh oM C yYeTOM MHEHHH YYaCTHUKOB 00CYXJaTh pe3yIbTaThl
COBMECTHOU PabOTHI;

- KOOPJMHUPOBATH U BBIIOJIHATE PabOTy B YCIOBHSX PEAIBLHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJIEHCTBH;

- OCYILIECTBIIATH IIO3UTHBHOE CTPATETHYESCKOE MOBEICHHIE B Pa3IMIHBIX
CUTYyallusX, IMPOABJIATHL TBOPYECTBO U BOO6pa)KeHI/Ie, OBITH HNHUIIUATUBHBIM
OBJ1aJileHNe YHUBEPCATbHBIMH PEryJIsiITHBHBIMH 1eiiCTBHAMM:




I') IPUHATHE ce0sl U APYTUX JIIO/ieil:

- IPUHUMATh MOTUBBI U apryMEHTHI IPYTUX JIIOJCH IIpU aHaIu3e
PE3YIBTATOB JEATEILHOCTH;

- IpPU3HaBaTh CBOE IIPaBO M IIPaBO JIPYTHX JIIO/Ei Ha OMMOKH; pa3BUBaTh
CIIOCOOHOCTH IMTOHUMATh MU C MO3HIMH APYTOro YEIO0BEKA.

OK 05.
OCyIIecTBISITh
YCTHYIO U
MUCbMEHHYO
KOMMYHHUKAITUIO Ha
rOCyAapCTBEHHOM
s13pIKe Poccuiickoit
Denepalyy ¢ y4eTom

B o00JacTH 3¢TETHYECKOTr0 BOCIUTAHHUSA:

- SCTETHUECKOE OTHOIIIEHNE K MUPY, BKITIOYasi 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3UICCKON HAYKE;

- CHOCO6HOCT]:- BOCHpI/IHI/IMaT]) paSJ'll/I'-IHble BU/bI l/lCKyCCTBa, Tpa)muym nu
TBOPYECTBO CBOETO U APYTHX HAPOJOB, OLIYIIATh SMOIMOHATIHHOE
BO3JIEHCTBUE UCKYCCTBA;

- yOeXKIIEHHOCTh B 3HAYMMOCTH JJIS INIHOCTH M OOIIIECTBA OTCYECTBEHHOTO
1 MUPOBOI'O UCKYCCTBA, STHUUECKUX KYJbTYPHBIX TPAAULIMA U HAPOJHOIO

- yMETh paclo3HaBaTh (pU3HUECKUE BJICHUS (IPOLECCH) K OOBACHATH X Ha
OCHOBE M3Y4EHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
NIBIIKEHHE, CBOOOHOE MAJICHUE TEJI, IBMIKEHHE 110 OKPY>KHOCTH, HHEPLIUS,
B3alMO/ICIiCTBHE Tell, KojeOaTeNnbHOe ABIKEHUE, PE30HAHC, BOTHOBOE ABIKCHUE;
i dy3ns, OpOyHOBCKOE ABIDKEHHE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEI,
M3MeHeHHe 00beMa Tell ITpU HarpeBaHUH (OXJIKCHUH ), TEINIOBOE paBHOBECHE,
WcrapeHue, KOHICH AW, IUIABJICHHEe, KPUCTAUIM3Als, KUIICHNE, BIAXKHOCTD
BO3/1yXa, CBSI3b CPEAHEI KNHETHYECKOI SHEPrUH TEIUIOBOI'O JIBHXKEHUS MOJIEKYJI C

, IPUMEHSThH 3HAHUS
00 U3MEHEHNH
KJIUMata, IPHHIIAIBI

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKpYXKalollleH cpesie Ha
OCHOBE 3HaHMs LI yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA; aKTUBHOE
HEIPUATUE NEHCTBUI, IPUHOCALIMX BPEN OKPYXKAIOIIEH Cpeae;

ocoOeHHOCTEH TBOPYECTBA; FTOTOBHOCTb K CAMOBBIPYKEHUIO B Pa3HBIX BUAAX UCKYCCTBA,  [aOCOJIIOTHOHN TeMIIepaTypoi, OBBIIEHHE NABJICHNUS I'a3a IIPU €ro HarpeBaHUH B
COLIMAIEHOTO CTpEMIICHUE TIPOSIBIIATH KA4eCTBa TBOPUYESCKOM JIMIHOCTH; 3aKPBITOM COCYZE, CBSI3b MEXKIY ITapaMeTPaMH COCTOSIHUS ra3a B H30IPOLIeccax;
KyJIBTYPHOT'O OBJjajieHHe yHMBEPCATbHBIMM KOMMYHUKATHBHBIMY J€fiCTBUAMU: QIIEKTPHU3ALIUS TEN, B3aUMOJICHCTBHE 3aps/I0B, HArpeBaHHE POBOIHMKA C TOKOM,
KOHTEKCTa a) obeHue: B3aUMOJICHCTBUEC MAarHUTOB, JJICKTPOMArHUTHAS HHIAYKIHUS, NeHCTBHE MarHUTHOTO
- OCYLIECTBIISITH KOMMYHHUKAIIUHU BO BceX cdepax KHU3HU; 10JIs1 HA ITPOBOHUK C TOKOM U JBIKYIIUICS 3apsijl, 3JIeKTPOMarHUTHbIE
- pacrio3HaBaTh HeBepOAIbHBIE CPEACTBA OOLICHHUS, IOHNMATh 3HaYeHHe  [KoJIeOaHMs M BOJIHBI, IPSMOJIMHEHHOE PaclpocTpaHeHUE CBETa, OTPaXKeHHE,
COLIMAJIbHBIX 3HAKOB, PACIIO3HABATH MPEANIOCHIIKH KOH(GIIMKTHBIX CUTYalnil [IpeoMiIeHe, MHTeppepeHIys, Tu(paKkuus 1 HoJIspru3ays CBeTa, IUCIepCus
W CMSrYaTh KOH(IUKTHI; cBeTa; GoToasekTpruueckuii A3pdeKT, CBeTOBOE aBlieHNe, BOSHUKHOBEHHE
- Pa3BEpPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCTIONB30BAHUEM  [THHEHYATOTO CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAS M HCKYCCTBEHHAs
M3BIKOBBIX CPEACTB. a/IMOAKTUBHOCTD.
OK 07. B 006J1acTH 3K0J10r14ecKOro BOCIUTAHMSA: - c(hOPMHUPOBATH YMEHUSI IPUMEHSTH MOJTy4YCHHbIC 3HAHUS JUIsl OOBSICHEHHS
CopneiicTBOBaTh - chOpMUPOBAHHOCTH KOJIOTMIECKOH KyIbTYPhl, HOHUMAHUE BIUSHUS YCIIOBHH MPOTEKaHMs (PU3NYECKUX SIBJICHHHN B IPUPOIE U ULl IPUHATHSL
COXpaHEHHIO COLMAIbHO-9KOHOMHUYECKHX MTPOILIECCOB Ha COCTOSIHUE PUPOTHOM 1 MPaKTHYECKUX PEIICHHUH B TOBCEAHEBHOM XKHU3HU JUIsl 00ecIiedeH s 0e3011acHOCTH
OKpY’Karoliei cpeibl,CONNaIbHON cpe/ibl, 0CO3HAHUE TII00aIbHOTO XapaKTepa KOOI MUSCKIX pU oOpaIeHu: ¢ OBITOBBIMU IPUOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH,
pecypcocOepeKeHuIo podiIeM; COXPaHEHHMS 37I0pPOBbS M COOJIIOICHHS HOPM 3KOJIOTMYECKOTO MOBE/ICHHS B

OKpY>KaloIIel cpeze; NOHNMaHue HEOOXOMMOCTH IPUMEHEHHUS TOCTHKECHUN
(DU3UKK ¥ TEXHOIIOTHI [T PallMOHAIBHOTO MPHUPOIOTIONH30BaHUS.

0epeKITHBOTO - YMEHHUE MPOTHO3UPOBATH HEOIArOTPUATHBIC SKOIOTHISCKHE TTOCITEICTBHS
TIPOU3BOJICTBA, MpeaIpUHUMAEMbIX IEUCTBUH, MPEOTBpAIIaTh UX;
P PEKTHBHO - pacHIpeHne OIMbITa ACATEIFHOCTH SKOJIOTHIECKON HAaIIPaBJICHHOCTH Ha
NeiicTBOBATh B OCHOBE 3HAHUU 10 (HHU3UKE.
upe3BbIYaAHHbBIX
CUTYyalMsIX

1

VYka3sIBaroTCs (GOpMHUPYEMbIE TMIHOCTHBIE U MeTampeaMeTHsle pe3ynsTatsl u3 PI'OC CO0 (B mocnenHelt penaxmum ot 12.08.2022) B oTritaronsHo# hopme

2

JlucuuruinHapHsie (MPeIMETHBIC) PE3YJIbTATh YKa3bIBAIOTCS B COOTBETCTBHHU C MX MOJHBIM nepeureM Bo ®I'OC CO0 (8 nocieaneit pepakiuu ot 12.08.2022 a1t 6a30BOro ypoBHs 00yUCHHS )




2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIHUILIAHBI OJ1Y.09. ®usuka

2.1. O0beM y4eOHOI THCHMILTHHBI M BHbI Y4eOHOH padoThl

Oo0bem yacos
Bun yueOHo# padoThl

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 130
Oobsi3aTe1bHAsA ayIMTOPHAsA yuyeOHAas HArpy3Ka (Bcero) 130
B TOM YHCIIE:

1abopaTopHbIE U MPAKTUYCCKUE 3aHATHUS 38
Kkoncyromayuu MI1 2
KOHCYIbMAayuu 9K3aMeHayuoHHble 3

[IpomexxyTounas arrectanus Bo 3 cemectpe B (hopme sK3aMeHa




2.2. TemaT4yecKuil IJIaH U coep:kaHue yueOHou qucuumiinael O/1Y.09. dusuka

HaumMeHoBaHUe pa3aeioB U Conep:xaHue y4eOHOr0 MaTepHalia, JJadopaTopHbIe H MPaAKTHYeCKHE Pa00ThI, CAMOCTOSATEIbHAsI Ppa00Ta 00yYaI0IHXCS Oobem dopmupye
TeEM qacoB MbI€e
OK, 1K,
peann3yem
ble MOIYJIH
padoueit
NPOrpaMMbI
BOCIIMTAHU
b |
1 2 3 4
Pa3jnen 1. Mexanuka
Tema 1.1. 1-2 111 | Beenenme. ®Pusuka — (yHIaMeHTaJbHAs Hayka o mnpupozne. PusHuecKas BEIMUYMHA. 2 MOYJIb
Kunematuka dwusnveckre 3aKOHBL. ['paHUIBl TPUMEHUMOCTH (DU3MUYECKHX 3aKOHOB 3HadyeHHE (PU3UKU 2
nipu ocBoennu npodeccuii CI10 u cnermansHoctei CI1O
Mexannuyeckoe ABMKeHHe. [[BrokeHue TOUKHU U Tena. 11onokeHne Touky B IpOCTPaHCTBE. OKO02
Crnioco6n1 onucanus aBmwkeHus. Cuctemsl otcyeta. [lepemenienue OKO03
3-4 112 | PaBHOMEpHOE IBHIKEHHE. 2 OKO02
Ckopoctb.  CKOpPOCTP  paBHOMEPHOTO  INPSMOJIMHEHHOTO  JIBWKEHUS. Y paBHEHHE OKO03
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBUYKEHUS
56 | 1.1.3 | PaBHomepeMeHHO€E MPAMOJIHNHEITHOE IBHKEHHE. 2 OKO02
MrHoBeHHas CKOPOCTb. Cnoxxenue CKOPOCTEH. VYckopenue. VYpaBueHue OKO03
paBHOMIEPEMEHHOTO TPSIMOJMHEHHOTO nBMkeHus. CBoOomnoe mnaaenue. CBobomHOE
najcHUEe
7-8 114 | IIpakTnueckoe 3amsitme 1. Pacuer mapameTpoB Tella, OPOIIEHHOTO IO YIJIOM K 2 OKO02
TOPU3OHTY. OKO03
9-10 | 115 | Ilepnoanueckoe nBu:keHMe. BpamiarensHoe nBrkeHHe. IlapaMeTpsl BpalaTeabHOTO 2 0OKO02
newkeHns. KomebarenpHoe nBrkenne. [TapaMeTpsl Kos1e0aTEIbHOTO IBHYKCHHSL. OKO03
Tema 1.2. 11-12 | 1.21 | 3akonsl HeloTona. Ilepsrlii 3akon Herorona. Macca. Cuna. CBsI3b MEXKIY YCKOPEHHUEM H 2 MO/JVJIb
3aKOHBI MEXaHUKH cuinon. Bropoit 3akoH Hsrorona. Tpermit 3axkoH HproToHa. MHepuuaibHBIE CUCTEMBI 2
Hrrotona otcyeTa. [IpuHIMI OTHOCUTENBHOCTH B MEXaHUKE OKO02
13-14 | 1.2.2. | Cuabl B MexaHHKe. 3aKOH BCEMUPHOTO TATOTeHUsI. | paButannoruoe mose. Cuiia TSHKEeCTH. 2 OKO02
Bec. CriocoOb1 n3MepeHus MacChl Tell OKO03
15-16 | 1.2.3 | IIpakTuueckas HarpaBICHHOCTh 2 0OK02
JladopaTopnasi pa6ora 1. MccnenoBanue IBIKEHUS Tena TOJ NEUCTBHEM IOCTOSHHOU OKO03




CHIJIBI.

17-18 | 1.24 | Cuasl B Mexanuke. Cuna Tpenust. Ciiia ynpyroctu OKO02
OKO03
Tema 1.3. 19-20 | 1.3.1 | MpakTuyeckoe 3ausiTue 2. M3yueHne 3akoHA COXPAHEHHS HMITYJIbCA. OKO02
3aKOHbBI COXpaHEHUs B
MEXaHUKE 21-22 1 1.3.2 | Pabora cuibl. JHeprusi. PaGora cuibl. MomHocTs. PaboTa CHII TSXKECTH W YIPYTOCTH OKO02
[TorenumanbHas sHeprusi. Kunetnueckas sHeprusi 3aKOH COXpaHEHUsI SHEPTUU OKO03
Tema 1.4. 23-24 | 141 | Onpenencuue ruieya cuibl. Pacyetr MomenTa cuuibl. [IpaBuiio MOMEHTOB OKO02
Crartuka OKO03
25-26 | 1.4.2 | TIpakTH9ecKasi HAPABICHHOCTh OKO03
IIpakTHueckoe 3ansiTue 3. PacueT 1aBieHUs TBEPAOIo Teja
Pa3zgen 2. OcHOBEI
MOJIEKYJISIPHOM
pusuku u
TePMOAMHAMUKHI
27-28 2.1.1 |OCHOBHBIE I10JIOKCHUS] MOJIEKYJISPHO-KMHETHYECKOH Teopuu. Pasmeps! n OK.01,
Tema 2.1 Macca MOJIEKyJ 1 aToMOB. bpoyHoBckoe nBmwkenue. uddysus. Ckopoctu 0K.02
OCHOBBI MOJICKYIISIPHO- JBMOKCHUS MOJIEKYJI U UX U3MEPEHHUE. OK 04
KUHETUYECKON TEOPUH.
1 o 29-30 2.1.2 [[IpakTnyeckoe 3austue 4. J[apnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-
JIeaNIbHBIN Ta3 o -
KHUHETHYECKOW TEOpHH T'a30B. M ieanbHbIi Ta3
31-32 | 2.1.3 [IpaxkTH4eckoe 3aHaTHE 5. Temmnepatypa u eec U3MEpEHHE.
33-34 | 2.1.4 T'a30Bble 3aKOHBI. YpaBHeHHE COCTOSTHUSI M1€AJbHOTO ra3a.
35-36 2.2.1 |BHyTpeHHss 3Heprus. Paborta u temnoTa kak popMel iepeaun SHEPruu. OK.01,
OCHOBBI TepMOAMHAMKUKE ~ [37-38 | 2.2.2 [[TepBOe HA4aI0 TEPMOIUHAMUKH. AnnabaTHbIN mporece. BTopoe Hayano TepMOIHHAMUKH. OK 04
39-40 2.2.3 XonoauabHble MamuHbl. TemnoBblie apurarein. Oxpana npupoibl.
T 23 41-42 | 2.3.1 | Mcapenne U KOHIEHCALHS. OK.01,
ema 2. HacelmeHHblii nap u ero cBoiicrsa. [leperperslii map v €ero UCNOJb30BAHUE B TEXHHUKE. OK.02
CaoiicTBa mapoB OK 04
43-44 | 2.3.2 |AGCOJIIOTHAS M OTHOCHUTEJIbHASI BJIA’KHOCTH Bo3ayxa. Touka pochl. OK.01,
45-46 | 2.3.3 |[IpakTHYecKasi HANPABJIEHHOCTH 858421

IIpakTH4eckoe 3ansaTHE 6. I3MepeHre BIa)XHOCTH BO3/lyXa




47-48

234

Kunenune. 3aBUCHMOCTD TEMIIEPATYPbI KUIICHUA OT 1aBJICHUS.

49-50 | 2.4.1 [ XapaKTepUCTHKA KUIKOI0 COCTOSAHUA BelecTBa. [[0BEpXHOCTHBIN CII0M KUAKOCTH. OK.01,
Tema 2.4 3 DHeprus HOBEPXHOCTHOTO CJIOS. OK.02
CBoficTBa xuKoCcTe’ 51-52 | 2.4.2 [[IpakTHYecKasi HATIPABJIEHHOCTh OK 04
IIpakTHyeckoe 3anaTHe 7. FI3MepeHre TOBEPXHOCTHOIO HATSKEHUS KUIAKOCTH.
53-54 | 2.4.3 [SIpjeHus HA TPAHHUIIE KUIKOCTH C TBEPAbIM TeJIoM. KanuyuisipHeie sIBICHHUS.
55-56 | 2.4.4 \laGopaTopHoe 3aHsaTHE 2. HabmoaeHue npoliecca miaBieHus U KPUCTAILTH3AIUHA BOIbI OK.01,
OK.02
Tema 2.5 57-58 | 2.5.1 XapakTepHuCTHKA TBEPIOr0 COCTOSIHUS BeleCTBA. YIIPyTHe CBOMCTBA TBEPIBIX TEI. OK.01,
CBoiicTBa TBEPABIX TEI 0OK.02
59-60 | 2.5.2 [llpakTHyeckasi HANPABJIEHHOCTH ’
IIpakT4eckoe 3anaTHe 8. M3yueHne TemI0BOro paciinpeHus TBEPABIX TEIl.
Pasznen
DJIEKTPOAMHAMUKA
Tema 3.1. 61-62 | 3.1.1 DaexkTpuueckue 3apsabl. 3aK0H coxpaHeHus 3apsaa. 3akon Kynona. OK02
DIIEKTPUYECKOE T10JIE 0OKO03
63-64 | 3.1.2 DjaekTpuueckoe noje. HanpsizkeHHOCTD 3J1eKTpUUYeCcKOro moJs. [Ipunmun cynepno3unuu OK02
MOJIeH. OKO03
65-66 | 3.1.3 [PaGoTa cuJ jiekTpocTaTu4eckoro noJs. [lorenuuan. PazHocTh MOTEHIIMANIOB. OKO02
JKBUIIOTEHIIUAJIbHBIE [TOBEPXHOCTH. 0OK03
67-68 | 3.1.4 /IM3JIEeKTPUKH B dJIeKTPHYeCKOM mouie. [lonspuzanus nusnektpukos. [IpoBoaHuKY B OKO02
PIIEKTPUIECKOM TIOJIC. OKO03
69-70 | 3.1.5 [[IpakTyeckoe 3anaTue 9. Konnencaropel. Coennnenue OK.01,
KOHIEHCATOPOB B OaTapero. Pacuer anepruu 3apskeHHOTO 0K.02
KOHZIEHCATOPa. DHEPrus AIEKTPUUECKOTO MOJIA. OK 04
Tema 3.2 71-72 | 3.2.1 [locTOSTHHBIN TOK. Y CIIOBUS, HEOOXOAUMBIE /111 BOSHUKHOBEHHUS U MOAJIEPKAHUS OK.01,
3aKOHBI IOCTOSTHHOTO TOKA. PIEKTPUYECKOTO ToKa. CHjla TOKA U INIOTHOCTh TOKA. OK.02
73-74 | 3.2.2 JlabopaTtopHoe 3ansaTue 3. MccnenoBanue 3akoHa Oma /i y4acTka 1enu. 3aBUCUMOCTh OK 04
HIIEKTPUYECKOTO COMTPOTUBIICHHSI OT MaTepHaa, JJIUHBI U TUIOIIAI1 TOIIEPEUYHOr0 CEYEHUS
[IPOBO/IHUKA.
75-76 | 3.2.3 HpaKTI/Iqecxoe 3anaTue 10. [TocnegoBaTenpHOEe U napamieIbHOC COCTUHEHUA

IMPOBOAHUKOB




77-78 | 3.2.4 [[IpakTnyeckoe 3ansiTue 11. CoenuHeHne HCTOYHUKOB JIEKTPHUECKOM YHEPTUU B OaTapero. OK.01,
OJIEKTPOABIKYILAS CHJIa MICTOYHHKA TOKa. 3akoH OMa JUIsl IOJIHOM LIETH. 0K.02
OK 04
79-80 | 3.2.5 [PaGoTa M MOIIHOCTBH JIEKTPHUECKOTr0 ToKa. TemioBoe aeiicTBue ToKa. 3akoH J[xoyms— OKO02
Jlenna. OKO03
91-82 | 3.2.6 [JJIeKTPHYECKUH TOK B Pa3JIMYHBIX cpeaax OKO02
OKO03
Tema 3.3 83-84 | 3.3.1 [[IocTosTHHBII MAarHuT. MarHuTHOE 10JI¢ MOCTOSTHHOTO0 MATHHUTA. OKO02
MarunuTHOe nosue MarHuTHO€ MoJjie IPOBOJHUKA C TOKOM. OKO03
85-86 | 3.3.2 |Cmi1a Ammnepa. Cuiia Jlopenna. MarHuTHbIe CBOICTBA BellleCTBA
Tema 3.4 87-88 | 3.4.1 MIpakTuyeckoe 3anaTHe 12. V3yueHue sABICHUS 3IEKTPOMAarHUTHON MHAYKLIUU U 0KO02
DIIeKTpOMarHuTHas CaMOMHIYKIUH. OKO03
WHTYKITHST
Pasznen 4
KonebaHus 1 BOJTHBI
Tema 4.1 89-90 | 4.1.1 Mexannueckue kojedanus. KonebarenpHoe nemxenue. ['apMonndeckne KojeOaHusl. 0OKO02
MexaHnuueckue CBobOoHBIE MeXxaHUUYeCKHe KoseOanus. JInHeitHple MexaHnyeckue KoneOaTellbHbIe OK03
Kosie0aHusl. cucteMmsbl. [IpeBpailienne 3Hepruu npu KojaedaTeIbHOM JBUKECHUU. BbIHYKIeHHbIE
MeXaHHYeCKHe KoieOaHusl.
91-92 | 4.1.2 [Yupyrue BojHbl. [lonepeynbie U NPO0JIbHbIE BOJHBI. XapaKTEPUCTUKHU BOJIHBI. OKO02
YpaBHeHue m1ockoi Oeryiieit BomHbl. MHTepdepennms BoaH. [Torstue o nudpakmuu BoJH. OKO03
3BYKOBBIE BOJHBL. YJIBTPa3BYK U €ro MpUMEHEHUE
Tema 4.2 93-94 | 4.2.1 [DJ1IeKTPOMarHuTHbIe KoJiebanusi. CBOOOIHBIC STIEKTPOMArHUTHBIE KOJICOaHUsI. OKO02
DJIEKTPOMAarHUTHBIC [IpeBpareHue 3HEprun B KoJieOaTEIbHOM KOHTYpE. 3aTyXaroIIie JIEKTPOMarHUTHBIC OKO03
KOJIeOaHusI. KOoJIeOaHusI.
Tema 4.3 95-96 | 4.3.1 [[lepemeHHbIl TOK. [ 'eHepaTOp NEpEeMEHHOr0 ToOKa. EMKOCTHOE Y MHIYKTUBHOE OK02
[lepeMeHHBIH TOK. COMPOTHUBJIEHUS IEPEMEHHOI0 TOKa. 3aKOH OMa JIJIsl AJIEKTPUUECKOM LIETH EPEMEHHOTO OKO03
Toka. PaboTta 1 MOIIHOCTH mepeMeHHoro Toka. ['eHepaTopsl Toka. TpancdopmaTopsl.
Tema 4.4 97-98 | 4.4.1 [DJIEKTPOMATHUTHOE I10JIe KAK 0COOBIH BH MaTepHH. DJIIEKTPOMAarHUTHbIE BOJIHBI. OKO02
JJIEKTPOMarHUTHBIE Bub6patop I'epuia. OTKpBITHIH KOJeOaTeIbHBIN KOHTYP. OKO03
BOJIHBI. MN3o00petenue paauo A. C. ITonosiM. [ToHsiTHE O pagnoCBs3y.




Pa3gea 5. Onruka

Tema 5.1 101- | 5.1.1 | IIpakTnuyeckoe 3ansitue 13. 3akoHbI reomeTpuyeckoit onTuku. CKOpOCTh 0OKO02
Ipupona cBeta 102 pacipocTpaHeHus CBeTa. 3aKOHBI OTPaKEHUs U MpeoMieHus cBeTa. [lonHoe oTpaxeHue. 0OKO03
['ma3 kak ontudeckas cucreMa. OnTuyeckue mpudOopHlL.
103- | 5.1.2 | [IpakTueckoe 3ansaTue 14. JIunzel. [loctpoenune n3odpaxeHuss NIpeIMETOB B TOHKOM OKO02
104 JIMH3e 0KO03
Tema 5.2 105- 5.2.1 | lucnepcusi u unreppepenuus ceera Audpakuus u nojasspuzanus OK02
BoOJIHOBBIE CBOMCTBA 106 Hucnepcus csera. Otkpbitue aucnepcu HeroronoM. Oneit Hetotona. MaTepdepenims 0K03
cBeTA BOJIH. CJ0’KeHue BOJH. Y CJIOBHSI MAKCUMYMOB U1 MUHUMYMOB. HTEepdepeHius cBeTa.
’ JlmHA CBETOBOM BOJIHBI
Hudpaxus ceeta. Teopuss @penens. udpakius Ha menu B NapajieNbHbIX JIydax.
Hudpaxmonnas pemerka. [lonepedHocTh cBeTOBBIX BOJH. [lomspusaliust monepeuHbix
BoJH. [lonsipusanus ceTa.
Tema 5.3 107- | 5.3.1 | UcTounuxku cBera. Cujia cBeTa, CBETOBOH MOTOK, OCBEIIEHHOCTH BUIbI M3/1yUeHH 1. OK02
W31ydeHns ¥ CIEKTpPHI 108 CneKkTpbl ¥ ClIeKTPaJibHbIe aNlapaThbl OKO03
VYasTpaduoneroBoe u nHppakpacHoe uznyueHus. Penrrenosckue nyun. x nmpuposaa u
CBOICTBa
Bungsl ciektpoB. Criektpsl ucnyckanusi. CIeKTpbl MOTTIOMIEHHUS.
Pa3nea 6. DieMeHTHI
KBAaHTOBOU (pU3MKH
109- | 6.1.1 | KBanToBasi reopusi. ®oror¢gdexrt. YpaBHeHue JMHIITEHHA. OKO02
110 Teopus pororddekra, 3akonsl hpoTodrdhdexra. Pabora Beixona. KpacHas rpanuia 0OKO03
dborordhdekra.
111- | 6.1.2 | JlaBjeHue cBeTa. ®OTOHBI. JHEPrUusi U UMIYJbC GOTOHA. 0KO02
112 Cuna cseroporo nasnenust. Otkpeitue I1.H. Jle6enea. Xumnueckoe neiCTBUE CBETA. 0OKO03
[Tpumenenue potorpdexTa.
115- | 6.2.1 | PagnoaKTHBHOCTDh. 3aKOH PAIHOAKTHBHOIO pacnaaa. MeTo/ sl HaOII0IeHUS U 0K02
116 perucTpanum 3JeMEeHTApHBIX YaCTHUL. OKO03
OTKpBITHE paTUOAKTUBHOCTU. Bubl u3nydenuii. PagnoaktuBHbie mpeBpalieHus. 3aKoH
PaIMOaKTHBHOTO paciaja.
117- | 6.2.2 | CTpoeHHe aTOMHOIO sipa. JHeprusi cBsizu. M3ortomel. OTKphITHE HelTpoHa. CTpoeHue 0OKO02
118 aTOMHOTO sipa. SIIepHbIe CHIIBL OKO03
119- | 6.2.3 | SImepHble peakiuuu. JHeprus BuIxoaa. Saepusie peakuuu. [lenenue saep ypana. DHeprus OKO02

BbIXOJA.




120 Ilennsble anepHbie peakunu. TepmosiiepHbie peakuuu. SnepHblii peakTop. OKO03
Tema 7.1 121- | 7.1.1 | HaOxaoaeHust — ocHOBa acTpoHomum. ['oguunoe nBmwxenne ConHna JIBrokeHue U (a3sl 0K02
[TpaKkTHYECKUE OCHOBBI 122 Jlynbr. Bpems u kanennapb. 3Be3/1bl U CO3BE3INS. OKO03
aCTPOHOMHH

123- | 712 | Crpoenune CoJiHeUHOW cHcTeMbl. Pa3BUTHE TMpPEACTABICHUH O CTPOCHUH MHPA. OKO02

124 CosnHeunas cHCTeMa Kak KOMILUIEKC Tell, UMEIOMIUX OOILIee MPOMCXOKACHUE. 3aKOHBI OKO03

nBrkeHus IaneT COJHEYHON CHCTEMBI.

125- | 7.1.3 | [IpakTHueckoe 3aHsaTHe 15. OmpeneneHue pacCTosHU U pa3mepoB Ten B COMHEUHOM OKO02

126 CHCTEME. OKO03

127- | 7.1.4 | [IpakTnueckoe 3ansaTHe 16. 3akoH BcemupHOro TsaroreHus. OnpeacieHHe Beca Tea. OKO02

128 HesecomocTs. OKO03

129- | 7.1.5 | Connue m 3Be3abl. COJIHIIE, COCTAB M BHYTpeHHEe cTpoeHue. dusznyeckast mpupoaa 3BE31. OKO02

130 Hama IMamaktuka. OKO03




3.

YCJIOBUSI PEAJIM3AIIMA ITPOTPAMMBI OBIIEOBPA3OBATEJILHON

JUCIUIIVIMHBI O1Y.09 ®PU3NKA

3.1. TpeOGoBaHus1 K MUHUMAJILHOMY MaTePHAJIbHO-TEXHHYECKOMY 00eCIeYCHHI0
Peanu3zanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HAIMYKS y4eOHOro KabuHeTa (PU3HKH.
ObopynoBanue yueOHOro kabuHeTa:

MOCa/I0YHBIC MECTa 110 KOJIMYECTBY O0YJaIOMINXCS;

pabouee MeCTO IperoIaBaTeNs;

KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

1abopaTopHOE U IEMOHCTPALIMOHHOE 000pY/JOBaHHE.

KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTAIINH,

KOMIUIEKT O0YYaIOIIMX U KOHTPOJIUPYIOMINX KOMITBIOTEPHBIX IPOTPaMM.

TexHuueckue cpeacTBa 00yUeHus:

KOMIIBIOTEP C JTULUECH3WOHHBIM IIPOIrpaMMHBIM obecrneueHueM u MYJIbTUMEONA ITPOCKTOP.

3.2. UupopmanmonHoe odecrieyeHue 00y4eHus
OcCHOBHbIE HCTOYHUKH

1.

2.

Msxkumes ['.51. ByxoeneB b.b. ®usuka. 10 kmacc. YuyeOuuk. ba3oBeiii U yriryOieHHBIN
ypoBaH. ®I'OC 10-¢ uznanue, crepeorunoe. Mockaa. [Ipocsemenue 2024 r
Msxkumes ['.51. ByxoeueB b.b. ®usuka. 11 kmacc. YuyeOuuk. ba3oBeiii U yriryOieHHBIN
ypoBaH. ®I'OC 10-e uznanue, crepeorunoe. Mockaa. [Ipocsemenne 2024 r

,HOHOJIHI/ITCJII)HBIC HCTOYHUKMH:

1.

HmutpueBa B.®. ®dusuka mis npodeccuid W CHENUMATBHOCTEH TEXHHUYECKOTO IMPOQUIIA.
Kontponbable MaTepuansl: y4yeb. mocoOue [Uid  CTYAGHTOB HPOQeCcCHOHATBHBIX
o0pa3oBaTeNIbHBIX OpraHu3aluii, ocBanBaroumx npodeccun u cneuuansHoctu CIIO. — M.,
2016

HmutpueBa B.®. ®dusuka mis npodeccuid W CHENUATBHOCTEH TEXHHUUYECKOTO IMPOQMIIA.
JlaGopaTopHblif mpakTHKyM: y4eO. mocobue i CTYAEHTOB MPO(eCCHOHAIBHBIX
00pa3oBaTeNIbHBIX OpTraHu3aluid, ocBauBaromux npodeccuu u cnenuanbHoctu CIIO. — M.,
2017

Tpodumona T.U., ®upcor A.B. @uszuka 1i1st mpodeccuil U CenuaIbHOCTEH TEXHUIECKOTO
U eCTEeCTBEHHO-Hay4Horo mnpo¢wmieid: COOpHHMK 3amad. y4el. mocodue i CTYyACHTOB
npodeccCHOHANBHBIX  00pa3oBaTeIbHBIX OpraHM3allMi, OCBauBAaIOIIMX MHpodeccun U
crneruansaoctu CIIO. — M., 2017

Tpodpumona T.U., ®upco A.B. @usuka 1 npodeccuil 1 cennanbHOCTe TEXHUYECKOTO
U eCTeCTBEHHO-Hay4yHOro mpoduiieii: Pemenus 3amad: yued. mocoOue Mg CTYISHTOB
po(eCcCHOHANBHBIX ~ 00pa30BaTEIbHBIX OpPraHMW3aIlii, OCBaMBAINUX Mpodeccuu u
crnenuansHocTH CIIO. — M., 2016

@upcoB A.B. ®usuka 11 npodeccuii ¥ cnenuaibHOCTeH TEXHUYECKOTO0 M €CTECTBEHHO-
HAay4YHOTO MpOoQuMIeH. y4eOHUK I CTYICHTOB NPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3anuii, ocBauBaronmx npodeccun wu cnermuanbHocT CIIO/mon pen. T.H.
Tpodumosoii. — M., 2017

HNuTepHeT-pecypcenl:

PexxuMm noctymna

http://mathus.ru/phys/index.php cBoGoausiii. — [Togroroska k omumnuagam u EI'D mo maremaruke
U Qu3MKe.

http://fizportal.ru/physics-book, cBoOOIHBIN. — DIEKTPOHHBIN YIEOHUK 110 (HHUIUKE



1. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA JUCIIUIIJIMHBI

KoHTpoJib M OIEHKAa pe3yJIbTaTOB OCBOCHHS YYCOHOW JTUCIUIUIMHBI — OCYIICCTBIISCTCS
mpernojaBaTesieM B TMPOLIECCE NPOBEACHUS TMPAKTUYECKUX 3aHITHH U J1a0OpaTOPHBIX padoT,
TECTUPOBAHUSA, a TAKXKE BBIMIOJHEHHUS OOYYaIOIIMMUCS WHAWBUIYAIbHBIX 3aJlaHUul, IMPOEKTOB,

HUCCIIeJOBaHUM.

Koa n nHaumenoBanue
dopmMupyembIX KOMNETEHIUI

Paznen/Tema

THI OLleHOYHBIX MEPONIPUATHI

OK 01. Beibupats ciocoOsr
peleHus 3a1a4
npodeccnoHambHOM
JIESITEIbHOCTH IPUMEHHUTENBHO K
Pa3IHMYHBIM KOHTEKCTaM

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temn1 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.,
3.4.,3.5.

Pazgen 4. Temn1 4.1.,4.2.
Pazpen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.

OK 02. Mcnonb30BaTh
COBpPEMEHHBIE CPEJICTBA TIOUCKA,
aHallu3a U MHTEPIIPETALUU
nH)OPMAITIH |
MH(POPMAITMOHHBIC TEXHOJIOTUU
IS BBITTOTHEHUS 3a0a4
npodeccuoHaNbHOM
JIEATENLHOCTH

Pazgen 1. Temrr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.,
3.4., 3.5.

Paszmen 4. Temnr 4.1., 4.2.
Pasznen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temrr 6.1., 6.2.
Pazgen 7.

OK 03. I[TnannpoBats u
peann30BEIBaTh COOCTBEHHOE
npodeccnoHaIbHOE U INYHOCTHOE
pasBHTHE,
NPEANPUHAMATEIBCKY IO
NeATEeIILHOCTD B
npodeccuoHaBHOH chepe,
UCIIOJIb30BaTh 3HAHUS IO
(UHAHCOBOI IPaMOTHOCTH B
Pa3IMYHBIX KH3HEHHBIX
CHTYaIHsIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paznen 3. Temn1 3.1.,3.2., 3.3.,
3.4.,3.5.

OK 04. Db dexrtuBHO
B3aMMOJICHCTBOBATh U paboOTaTh B
KOJUIEKTHBE U KOMaHJIe

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temn1 2.1.,2.2., 2.3.
Pazpen 3. Temnr1 3.1.,3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temn1 4.1.,4.2.
Pazpen 5. Temnr 5.1.,5.2., 5.3.
Pazpgen 6. Teme1 6.1., 6.2.
Pazgen 7

OK 05. OcymiecTBasTh yCTHYIO U
MUCEMEHHYI0 KOMMYHUKAIIHIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit deaepanuu ¢ yueTom
ocoOeHHOCTEH

COLMAIIBHOTO ¥ KYJIETYPHOTO
KOHTEKCTa

Pazgen 1. Temnr 1.1., 1.2, 1.3
Paszpen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.,
3.4., 3.5.

Pazgen 4. Temn1 4.1.,4.2.
Paznen 5. Temn1 5.1.,5.2., 5.3.
Pazpnen 6. Temn1 6.1., 6.2.
Pazgen 7

- YCTHBIH onpoc;
- (ppoHTaANBHEII OTIPOC;

- OIIEHKa KOHTPOJIBHBIX padoT;

- HaOJIIOJICHKE 33 XOJIOM
BBITIOJTHEHUS JTAO0OPaTOPHBIX
pabor;

- OIIEHKA BBITIOTHEHUS
7abopaTopHBIX PadoT;

- OIICHKA MPaKTUIECKUX paboT
(penieHus KaYECTBEHHBIX,
pacYeTHBIX, TPOQECCHOHATHHO
OpPUEHTHPOBAHHBIX 3aj1a4);

- OIICHKA T€CTOBBIX 3a/IaHUM;

- HaOIIIO/IeHHUE 32 XOJIOM
BBITIOJTHCHUA WHAUBHUIYAJIBHBIX
MIPOEKTOB U OI[CHKA
BBITIOJTHCHHBIX IIPOCKTOB,

- OIIEHKA BBITIOTHEHUSI JOMAITHIX
CaMOCTOSITENbHBIX paboT; -
HaOJIOICHHE U OIIEHKA PeIIeHNUS
Kelc-3a1ay;

- HaOJIIOZICHNE | OIICHKA JEIOBOM
WTPBI;

- DK3aMeH

OK 07. CozxeiicTBOBaThH
COXPaHEHUIO OKPYKAIOIICH
Cpelibl, PECypCcoCOepEIKSHHMIO,
IIPUMEHATH 3HAHU 00 M3MEHEHUHU

Pazgen 1. Temsr 1.1., 1.2, 1.3
Paszgen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temn1 3.1.,3.2., 3.3.,
3.4., 35.




KJINMATa, TIPUHIIATIBI Pasznen 4. Temn1 4.1.,4.2.
OEpEeXIMBOTO MPOU3BOJICTBA, Pazgen 6. Tems1 6.1., 6.2.
3(PEeKTHBHO ACHCTBOBATH B Paznen 7.

YpPE3BBIYAMHBIX CUTYAIHIX




PeKOMeHHYEMLIe TEMbl HHIUBUAYAJIBbHBIX IPOCKTOB

AKyCTHYECKHE CBOKCTBA MOJIYIIPOBOJHUKOB.

ACHHXpOHHBIN JIBUTaTENb.

bunonspHele 1 noneBble TPAH3UCTOPHI.

3akonsl Kupxroda 1iist 371eKTpUIecKOi e .

Hcnonbp30BaHuE 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

KoHcTpyKLMOHHAsI MPOYHOCTh MaTepHalia U €€ CBA3b CO CTPYKTYPO.
KoHcTpykuus u BUbI J1a3epoB.

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
IlepeMeHHBIN 2JEKTPUUECKHUNA TOK U €0 IPUMEHEHHUE.

10 [Tpe30anexkTpudeckuii 3pPeKxT ero npuMeHeHue.

11. [TomynpoBOAHUKOBBIE TATYUKH TEMIIEPATYPbI

12. YapTpa3Byk (MoiydeHne, CBOHCTBA, IPUMEHEHNE).

13. ®oT0371€MEHTHI.

14. DnexTpoHHAas MPOBOJIUMOCTh METAIOB. CBEPXIPOBOJUMOCTD.

CoNU~WNE



