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PaGouass mporpamma ydeOHOro mnpeamera «®@u3uka» pa3paboTaHa Ha
OCHOBE (peiepajbHOr0 roCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIAPTa CPEIHETO
obmrero oopazosanus (Ilpukaz MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit
Oeneparuu ot 17 mas 2012 . N 413, [Ipukaz MunucrepctBa 00pa3oBaHUsl U
Hayku P® or 29 nmekabps 2014 . N 1645"0 BHeceHuu HM3MEHEHHI B INpHUKa3
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00pa30BaTENbHBIX MPOTrpaMM CpeaHero mpohecCuoHaIbHOr0 00pa3oBaHus Ha Oase
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B cooTBeTcTBUM € TpeboBanusimu OI'OC CIIO.
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1. HACITIOPT ITPOI'PAMMBI yuyeOHOro nmpeamera
OU3UKA

1.1. Ob61acTh NPpUMEHEHUs] MPOrPAMMBbI YUeOHOH AUCHUTITHHBI

[Iporpamma y4eOHOoro npeaMera SIBIISICTCS 4acThIO
0011e00pa30BaTENLHOTO [HKJIA MPOrPaMMbl TIOJITOTOBKU KBATHU(UITUPOBAHHBIX
pabouux, cimyxamux mno npodeccuu: 15.01.05 Cpapuuk (pydyHOM M YACTUYHO
MEXaHW3UPOBAHHOMN CBApKH (HAIUIaBKH))

1.2. Mecrto yueOHOro npeamera B ctpykrype IIIIKPC

VYueOHbIN TIpeaMeT SIBISETCS MpeaMeToM o0Ie00pa3oBaTeIbHOrO UK B
COOTBETCTBHUH C TEXHHMYECKUM IpoduieM npodeccuoHaIbHOro 00pa3oBaHUsl.

VYyeOnbiii npeamer «®duszuka» sABISETCS y4eOHBIM MPEAMETOM IO BHIOODPY
u3 o0s3aTenbHON npenmerHoit oonactu «EctectBennbie Haykuy OI'OC cpennero
obmrero ooGpa3oBaHMs.

VYpoenb ocBoeHus yueOHoro npeamera B coorserctBuu ¢ @PI'OC cpennero
oOrmiero oopazoBanust MPOGUITHHBIN.

N3yueHne yueOHOT0 mpeaMeTa 3aBepIIacTCs IPOMEKYTOUHON aTTecTauuen
B (opme sk3ameHa B pamkax ocBoeHus IIIIKPC na 0a3e ocHOBHOro o0Iero
oOpa3oBaHUs.
1.3. Il.iannpyemble pe3yabTaThl OCBOEHHUS Y4eOHOI0 MpeaMeTa

[Inmanupyemeble pe3ynbTaThl OCBOEHUS Y4€0HOI0 IpeaMera:

JMYHOCTHBIE Pe3yJIbTAThI:

— YYBCTBO TOPJOCTU M YBaXEHHUsS K HCTOPUU U JIOCTHXKEHUSIM OTE€YECTBEHHOMN
¢usznueckoil Hayku; (U3MYECKHM TPaMOTHOE MOBeIeHHE B NpodecCHOHATBHOM
JESITeNIbHOCTU U OBITY IIPHU 0OpaIleHny ¢ IpubopamMu U yCTPOICTBaMH;

— FOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUS U MOBBINICHUS KBaTU(UKAIUU B U3-
OpanHOM MpodecCuOHANIBHOUN ESITEILHOCTH U OOBEKTUBHOE OCO3HAHUE POiu u-
3UYECKUX KOMIIETEHIIUH B 3TOM;

— YMEHHE WCMOIb30BaTh JOCTHKCHHS COBPEMEHHOH (u3Mueckol HayKu U
(GU3NYECKUX TEXHOJOTUH MJIs TOBBIIMIEHUS COOCTBEHHOTO HHTEIJIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NPO(ECCUOHATBHOM 1eITeTbHOCTH;

— YMEHHE CaMOCTOSITENIbHO J0ObIBaTh HOBbIE M ce0s (pu3Myeckue 3HaHuS,
UCTOIb3Ys ISl 3TOTO IOCTYIHBIE HCTOYHUKU HH(OpMaLIUY;

— YMEHHUE BBICTPAaUBaTh KOHCTPYKTHBHbIE B3AMMOOTHOILIEHUS B KOMaH/ i€ 1O perie-
HHIO OOIIMX 3a11a4;

— YyMEHHUE VIPaBIATh CBOEW MMO3HABATEIbHOM EATEIBbHOCTHIO, MPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEIEKTYaJIbHOIO Pa3BUTHS;
MeTanpeIMeTHbIe Pe3yJIbTaThI:

— HUCTIOJb30BAHNUE PA3JIMYHBIX BUJIOB MO3HABATEIBHON E€ATEILHOCTH JI pElICHUS
¢u3nyeckux 3adad, MPUMEHEHHWE OCHOBHBIX METO/IOB IO3HaHUS (HAOIIOIeHMUS,
OIKCAHUs, U3MEPEHUs, FKCIIEPUMEHTA) JJIsl U3YUYEHHUS PA3JIUYHBIX CTOPOH OKpY-
JKarole JeCTBUTEIBHOCTH;
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— HCIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEpAIMii: TOCTAHOBKHU 3a/1auH,
dbopMynupOBaHUs THIOTE3, aHAJIW3a W CHUHTE3a, CpaBHEHUs, 000OIICHUs, cHUCTe-
MaTHU3aIUH, BBISIBICHUS TPUYUHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (op-
MYJIUPOBAHUS BBIBOJIOB JJI U3YUEHUS PA3IMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB,
SIBJICHUA W TIPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJUMOCThH CTAJIKHUBATHCS B
npodeccruoHaabHOU cepe;

— YMEHHE TeHEepPUPOBaTh UACHU U OMPENEISITh CPEACTBA, HEOOXOANMEBIE /IS HX pea-
JU3allnu;

— YMEHHUE MCIOJb30BaTh PAa3IMYHbIC HCTOYHHUKHU JJIS MONTYYSHUS GU3UICCKON HWH-
dopmarum, oreHNUBaTh €€ JOCTOBEPHOCTH;

— YMEHHUE aHAJIM3UPOBATh U MPECTABIATh HH(DOPMAIUIO B PA3IMYHBIX BUAX;

— yMeHHue MyOJUYHO MPENCTaBIATh PE3yAbTaThl COOCTBEHHOTO HCCIIEIOBaHUS,
BECTU JUCKYCCHHU, JOCTYITHO W TapMOHHUYHO coYeTas cojaepKaHue U (QopMbl
npeicTaBiIgeMol HH(OpMaIIIK;

npeaMeTHbIEe Pe3yJIbTAThI:

— c(hopMUPOBAHHOCTH TMPEACTABICHUI O POJIU M MeCTe (PU3UKU B COBPEMEHHOMU
HAyYHOU KapTUHE MHUpA; NMOHMUMaHWE (PU3UYECKON CYIIHOCTH HAOJIOIaeMbIX BO
Bcenennoit  sBnenwit, ponu  usukn B GOpPMHPOBAHUU KPYyrozopa U
(GYHKIIMOHATBHOW TPAaMOTHOCTH YEJIOBEKa IS PEIISHUS MTPAKTUISCKUX 3a]1ay;

- BJIa/ICHUE OCHOBOITOJTAT AFOIIAMH buzndecKuMu MOHSTHSIMU,
3aKOHOMEPHOCTSIMU, 3aKOHaMH M TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHUE
(bU3HIECKO TEPMUHOJIOTHH U CUMBOJIUKH,

— BJAJICHHE OCHOBHBIMH METOJAMH HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
busuke: HAOIIOAEHUEM, OITMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

— yMeHusi o0pabaThiBaTh Pe3ysibTaThl M3MEPEHUHN, OOHAPYKUBATh 3aBUCUMOCTH
MeXITy (U3HMUECKUMHU BEIMYUHAMH, OOBSICHSITH IMOJTYYEHHBIE PE3yNbTaThl U Jie-
JaTh BBIBOJIBI;

— c(hopMUPOBAHHOCTH YMEHUS pelIaTh GU3NUECKUE 3a1a4H;

— c(OpMHUPOBAHHOCTh YMEHUS MPUMCHSATHh MOJYYCHHBIC 3HAHUS JUIT OOBSICHCHUS
yCIIOBUI MPOTEKaHMs PU3NIECKUX SBICHUI B MPUPOJE, MpodeccrnoHaibHoi cdepe
U JUUIS IPUHATHUS TPAKTUYECKUX PEIlICHU B MTOBCETHEBHOM KU3HU;

— c(OpMUPOBAHHOCTh COOCTBEHHOW MO3UIUU MO OTHOIIEHUIO K (U3UYECKOU
uH(bOpMaIINH, MTOTYy4aeMON U3 Pa3HbIX HICTOYHUKOB.

OcBoenue conepxxkanusi yaeOHOTo mpeaMera obecreunBaeT HOPMUPOBAHHE
U pa3BUTHE YHUBEPCAIbHBIX YUYEOHBIX NEUCTBHI B KOHTEKCTE MPEEMCTBEHHOCTH
dbopMupoBaHus OOITUX KOMITETCHITUH.

Buabl yHuBepcaJabHBIX Y4eOHBIX OO01mue KOMIeTeHUHH
nencTBu (B coorBercTBHM ¢ PI'OC CIIO 1o
crenuaJbHOCTH/IIpodeccun)

JIMYHOCTHBIE — JINYHOCTHOE OK 1. IloHumaTh CYHIIHOCTh M COLMAJIBHYIO
CaMOOIIPCACIICHUC, HIECHHOCTHO-CMBICJIOBAA 3HaAa4YUMOCTDb 6y,Hy1HCI>i HpO(l)eCCI/II/I, IMPOABIIATH
OpHUEHTALIMS yJallUXCs U HPABCTBEHHO- K HEW YCTOMYMBBIA UHTEPEC.
9THYECKOE OLICHUBAHHE (TO eCTh YMCHHE OK 3. AHanu3upoBath pabouyr0 CUTYalHIo,
OTBETHUTH Ha BOIPOC: «4YTO Takoe XOpouio, OCYIIECTBIIATH TEKYIIHil  HTOrOBBIH
YTO TAaKOC HJIOXO?))), CMLICJ'IOO6p8.30BaHI/IC
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(cooTHONIEHHE TIEH JEHCTBUS U €T0
pe3ynbTaTa, TO €CTh YMEHHE OTBETUTDH Ha
Bompoc: «Kakoe 3HaueHne, CMbICI UMEET It
MEHSI YYCHHE?») U OPUCHTAIIMSI B COLIMAIIBHBIX
POJISIX U MEXJIMYHOCTHBIX OTHOIICHUSIX;

KOHTPOJIb, OIICHKY U KOPPEKIIMNIO0 COOCTBEHHOM
NEeSATeTLHOCTH, HECTU OTBETCTBEHHOCTH 32
pe3yNabTaThl CBOEH pabOTHI.

MO3HABATENbHEIE:
-00miey4eOHbIe yaeOHbIC TeHCTBHS —
YMEHHE MMOCTaBUTh YUeOHYIO 3a7a4y,
BBIOPATH CIIOCOOBI M HAWTH WHGOPMAITUIO TS
e€ pemieHusi, yMeTb paboTaTh ¢
uH(popMalren, CTpyKTypHUpOBaTh
MOJTy4YeHHBIC 3HAHUS,

-JIOTUIECKUE YICOHbIC IEHCTBUS — yMEHUE
aHAJIM3UPOBATh U CHHTE3UPOBATH HOBBIE
3HAHWS, YCTAaHABIMBATH PUIHHHO-
CJIEICTBEHHBIC CBS3H, I0Ka3bIBATh CBOU
CYXKICHHUS;

-IOCTAHOBKA U PEIIeHUE MPOOIEMbI —
ymeHue chopmMyaupoBaTh TpoOIeMy U HAUTH
Croco0 e€ pemieHus;

OK 4. OcymiecTBiATh NOUCK HH(OpMALUH,
HE0O0X0aUMOM 17151 2P PEKTUBHOTO
BBITIOJTHEHUSI TPO(ECCHOHATBHBIX 3a/1a4.
OK 5. Ucnonb3oBath HHGOPMAIITMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
npodecCHOHAILHON AEATENbHOCTH.

KOMMYHUKATUBHBIC — YMCHUC BCTYIIATH B

OK 6. Paborate B komaHzme, >(PQPEKTUBHO

JIAAJIOT U BECTH €0, YYUThIBAs OCOOCHHOCTH | OOIIAaThCs C  KOJUIETaMH, PYKOBOJCTBOM,
OOIIEHUS ¢ pa3TMYHBIME TPYIIIAMHE JTFOSH KJIMCHTaMU.

WJIM TEKCTOM (KHUTOM);

peryJIATUBHbIE — LEJIEIoIaraHue, OK 2. OpraHu3oBbIBaTh  COOCTBCHHYIO

IJIAaHUPOBAHUEC, KOPPCKTUPOBKA IJIaHA.

JACATCIIBHOCTD, UCXOAA U3 LICJIN U cIoco0oB e¢
AOCTHUIKCHUA, ONIPCACIICHHBIX PYKOBOAUTCIICM.

1.4. Kotn4ecTBO 4aCOB HA 0CBOEHME MPOrPaAMMBbI Y4e0OHOI0 NpeaMera

MakcumainbHast yueOHasi Harpyska ooydaromerocst 310 yacoB, B TOM 4ucie:

- o0s3aTenbHAs ayIUTOpHAs yueOHast Harpy3ka oOydaromierocs 207 4acos;

— camocTosITeNnbHas pabota oOyyvaromierocs 103 yaca.
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2. COAEP/KAHME yueOHoro npeamera U
TEMATHUYECKOE INTAHUPOBAHHUE

2.1. O0bem yueOHOM TUCHUIIMHBI M BHABI Y4eOHOH padoThl

Buna yueOHoi1 padoThI

O0neM yacoB

MaxkcuMmasbHasi yueOHasi HArpy3Ka (Bcero)

310

Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi HArpy3Ka (Bcero)

207

B TOM 4YHCIJIC:

1ab0paTOPHBIE 3aHITHS

27

MPAKTUYCCKUE 3aHATUA

39

KOHTPOJIbHBIE PaOOTHI

10

WHnuBuAYyanbHBIA OPOEKT (eciu npedycmompeno)

He
MPEYCMOTPEHO

CamocrosrenbHas paboTa cTy[eHTa (BCEro) B TOM YUCIIe:
HccnenoBaTensckass padoTa MO HCHOJIB30BAHUIO 3aKOHOB MEXaHHKH,
ydyacTHe€ B TOATOTOBKE M TPOBEICHUHM OIBITOB (McToNb30BaHUEM
Marepuaia WHTEPHET - pecypca, OHOIUOTEKH, KOHCIICKTOB).
HccnenoBatenbckas paboTa MO OCHOBaM TEPMOJMHAMUKH, TBEPABIX Tel,
ydyacTHe B TIOJTOTOBKE W TMPOBEIACHUU OIBITOB  (HMCIIOJIb30BaHHEM
MaTtepuana UHTEPHET - pecypca, OWOIMOTEKH, KOHCIIEKTOB).
HccnenoBaTensckas paboTa MO UCTIONB30BAHUIO 3aKOHOB TEPMOTUHAMHUKH,
pelIieHne DJKCIEepUMEHTANBHBIX 33Jad ydacTHe B TIOJATOTOBKE W
MIPOBE/ICHUY OTBITOB (MCIIOJB30BaHUEM MaTepHalla MHTEPHET - pecypca,
O6ubnuoTexku, KOHcIeKToB). MccienoBarenbckass pa0oTa, HalUCaHHUE
JIOKJIAI0B, pedepaToB, pEUIeHHE AKCIEPUMEHTAIBHBIX 3a7ad ydJacTue B
MOJrOTOBKE M  MPOBEACHWU ONBITOB 1o Teme: «Onrtuka» ¢
(ucmonbp3oBaHMEM MaTepuasa UHTEpHET - pecypca, OUOIMOTEKH,
KOoHCIekToB). MccnenoBatensckass paboTa, HamucaHue JOKJIAJIOB,
pedepaToB, pelieHue dSKCIIEPUMEHTATBHBIX 33/1a4 yJacTHE B TIOATOTOBKE H
MPOBEICHUU ONBITOB 1Mo Teme: «KBaHTOBas (u3MKa W 3JIEMEHTHI
actpou3ukm» (HMCIOIB30BAaHMEM MaTepHaja  HWHTEPHET - pecypcea,
OMOJIMOTEKH KOHCIICKTOB).

103

[TpomexxyTouHas arrectanus B popme

IK3AMEHA
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2.2. TeMaTHYeCKHUI IVIAH U cOJepkaHue YueOHoro npeamera «Pusuka»

HaumenoBanue Copepxanue yueOHOro MaTepuaJia, IPpaKTHYECKHEe 3aHATHS, CAMOCTOSITeIbHAs Obbem yacos | YposeHb
pa3/iesioB U TeM paboTa 00y4anuxcs ocBOCHIH
1 2 3 4
Beseoenue 2
®dusuka — QyHnaMeHTandbHasl HayKa o pupojae. EcTecTBeHHO - HayyHBIH METOJ
IIO3HAHUS, €r0 BO3MOXXHOCTU ¥ T'PAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPUS B
Ipolecce No3HaHus pUpoabl. MoaenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB.
Poub sxcriepuMenTa 1 TEOpUH B Ipoliecce o3HaHU Npuposl. Pusndeckas BEINYUHA.
@dusnueckue 3aKoHbL. [ paHHIIbI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [loHsTHE O
¢u3nveckoit kapTuHe Mupa. 3HaueHue Gu3nku npu ocBoeHuu npodeccuit CI1O u
cnenuanbHoctei CIIO.
JlaGoparopHbie paboThI He npenycmotpeno
[IpakTHyecKue 3aHsTHS. He npenycmotpeno
KontposnbHas pabora. He npenycmotpeno
CamocrostenbHas pabora ooydatomuxcs: IlpopaboTka T€KIMOHHOTO MaTepHaa. 2
MopenupoBanue GU3NMIECKUX MPOIECCOB U SIBICHUH .
Paszoen 1. Mexanuka 38
Tema 1.1. Coneprkanne yaeOHOTO MaTeprasa
Kunematuka Mexanunueckoe npuxenue. Ilepememenue. [Iyts. CkopocTs. PaBHOMEpHOE 7 3

MPSIMOJIMHETHOE JIBH>KEHHE. Y CKopeHue. PaBHoIiepeMeHHOe MPSIMOIMHEITHOE IBUKEHUE
CBoboaHoe nagenue tei. JIBukeHue Tena OpOIIeHHOTO MO YTJIOM K TOPU30HTY.
PaBHOMEpPHO ABMXKEHUE TOYKH 110 OKPY>KHOCTHU

JlaGoparopHbie paOOTHI:

He npenycmotpeno

[IpakTuyeckue 3aHATUSA
[IpakTueckas padora Nel o kuHemaTtuke

KontpoabHas pabora 1

CamocrostenbHas padora: [IpopaboTka nekipoHHoro Marepuaia. Pemenue 3anad.




I'BIIOY «TK mm. H.J. Ky3nenosa»

Tema 1.2.
3aKOHBI MEXAHUKHU

CopepxaHue yueOHOro MaTepHuala

| 3akon Herotona. Cuna. Macca. Umnynsc. |l 3akon Hetotona. 11l 3akon HeroToHna.
3aKoH BceMHpHOTO TAroTeHus. I paBuTarmonHoe nosne. Cuia tsxectd. Bec. CiocoOsr
n3MepeHust maccol Tena. CHUibl B MEXaHHUKE.

3aKOHBI COXpaHEHHUsI B MEXaHHKE. 3aKOH COXpaHEHUs UMITylibca. PeakTuBHOE
newkenne. Pabota cuitbl. PaboTta moTeHIManbHBIX CHl. MOIITHOCTD. DHEPTHs.
Kunetnyeckass sneprus. [loreHumanbpHast SHEpPrus. 3aKOH COXpaHEHHS] MEXaHUYEeCKON
sHeprud. [[pumeHeHne 3aKOHOB COXpaHEHUSI.

18

JlaGopaTopubie pabOTHI:

JlaGopatopnas pabota Ne 1 «/M3yueHune JBUKEHUS Teja 10 OKPYKHOCTH MOJ IeHCTBUEM
CHJI YIIPYTOCTH

Jlabopatopnas pabota Ne 2 «OnpezneneHue )KeCTKOCTU MPYKUHBI TAOOPaTOPHOTO
TMHAMOMETPa»

JlaGoparopnas pabota Ne 3 «Omnpenenenue kodhPuIMeHTa TPEHUs CKOITBKEHUS
JlaGopatopnast pabora Ne 4 «l3ydenHue 3akoHa COXpaHEHUS] YHEPTUN»

Hp AKTUYCCKUEC 3aHATHUA :

ITpaktuyeckas padora Ne2 «IIpoBepka ycia0Busl paBHOBECHS pbIUaray.
IIpakTrueckast pabora Ne Ne3-7 Perenue 3a1a4 NpakTHYECKOTO COAECPKAHMSL.

KonTponbHast pabora Ne2.

CamocrositenpHas padora: MccienoBarenbckast paboTa 1o UCTIOIB30BaHUIO 3aKOHOB
MCXAaHUKH, YHAaCTHUC B IIOATOTOBKC U IMTPOBCACHUU OIILITOB (C HUCIIOJIB30BAHUEM
Marepuaga WHTEPHET - pecypca, OMOIMOTeKH, KOHCTIEKTOB)

20

Pazoen 2.

Mouiexyasipuas pusuka. Tepmoagunamuka.

32

Tema 2.1.
OCHOBBI MOJIEKYJISAPHOI
(pu3uku

Coneprxkanue yueOHOTO MaTepuaa

OcHoBuble nonoxenuss MKT (MonekynspHO-KuHeTH4Yeckoi Teopun). Konnuectro
BellecTBa U Macca pa3mepsl Mosiekyi. Auddysus. Cuisl 1 3HEeprus
MEXMOJIEKYIISIPHOTO B3auMozeicTBusi. CTpoeHue KHUIAKHUX, TBEPbIX U ra3000pa3HbIX
ten. CKopoCTH JBMKEHHSI MOJIEKYI M UX u3MepeHue. VneanbHeplii ra3. JlaBnenue rasa.
OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOPUU Ta3a.

Temmnepatypa u ee usmepenue. ['azoBbie 3akoHbI. AOCOIOTHAS TeMIepaTypa.
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I'BIIOY «TK mm. H.J. Ky3nenosa»

TepMOI[I/IHaMI/I‘leCKaH IIKaJIa TEMIICPATypPHhI. YPaBHCHI/IC COCTOAHUA UACATIBHOI'O Ia3a.
Mons[pHa;[ ra3oBas IOCTOSIHHAs.

JlaGopaTopubie pabOTHI:
Jlaboparopnas pabota Ne 5 «OmnbiTHas npoBepka 3akoHa [eii-JIroccakay

[IpakTrueckue 3aHATHS:

[Tpaktrueckas padorta Ne §TemrepaTypa u ee u3MepeHue
[paktuyeckas padora Ne 9 M3yuenue ra3oBbIX 3aKOHOB.
ITpaktrueckas padora Ne 10-12

Kontponbhas padora Ne3

CamocrositesnbHas padora. [IpopaboTka JieKIMOHHOrO MaTtepuana. Perenue 3axaq

10

Tema 2.2.
OCHOBBI TEPMOTHUHAMHUKH

Copepxanne yueOHOTO MaTepHana:

OcHOBHBIC TIOHATHS U ONIpeieeHUsI. BHYTpeHHs1 SHEPrUs CUCTeMbl. BHyTpeHHS s
SHEprus uaeanbHoro rasa. Pabora u ternora kak Gopma rnepenayu SHEpPruu.
TennoeMkocTh. Y ienbHas TEIJIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OanaHca. | 3aKoH
TepMoauHaAMUKU. HeoOpaTUMOCTh TETUIOBBIX MPOIIECCOB B MIPUPOJIE.

Tenmoseie aeurarenu. KIIJ[ TennoBbeix nBurateneid. TepMoauHaMudeckas 1mikaia
temrneparyp. TenaoBble JBUTATENN U OXpaHA OKPYKAIOIIEH CpeJibl.

JlaGoparopHbie paOboTHI.

He npenycmotpeno

IIpakTueckue 3ansaTtus. [Ipaktuueckas padora Ne 13

1

KonTponbhas pabora

He npenycmotpeno

CamocrosTensHas pa60Ta. I/ICCJ'IC,Z[OBaTeJ'IBCKaH pa60Ta 10 OCHOBaM TCPMOJIHHAMUKMU,
y4aCTuC B IIOATOTOBKEC U IMPOBCACHUHN OIIBITOB. IloaroToBka k KOH(pepeHI_II/II/I «TennoBeie
ABUTI'aTCIIN C HCIIOJIb30BAHHUCM MaTCpuajia HHTCPHET - pecypca, 6I/I6HI/IOTCKI/I,
KOHCIICKTOB.

10

Tema 2.3.
CgoiicTBa NapoB, KUIAKOCTEH
U TBepAbIX TeJ.

Coneprkanne yaeOHOTo MaTtepuaa:

Hcnapenue n kounencauus. Haceimennsii nap. Biaxxnocts Bo3ayxa. Touka pocsl. 4
Kunenue. 3aBUCUMOCTH 1aBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPaTypPHI.

Kpucrannuueckue Tena u amopHbIe Tema.

JlaGoparopHbie pabOTHI. 1

10



I'BIIOY «TK mm. H.J. Ky3nenosa»

JlabopaTtopnas paborta Ne 6 «Omnpenenenue ko3hduimeHTa HoBepXHOCTHOTO
HATSKEHUSD)

[IpakTnueckue 3aHATHS :
ITpakTrdeckas pabora Ne 14 M3zMepeHnne OTHOCUTEIHHON BIAXKHOCTH BO3TyXa

KonTponbHas padora Ne4

CamocrostensHas padora: [IpopaboTka JgekiioHHOr0 Marepuaina. [TonroroBka
nokianoB: «KanumispHele BIEHUS B OBITY U TEXHUKE»
«TBepAOCTh MaTEpUAIOB)

10

Pa3zoen 3.

DJIeKTPOAUHAMHUKA

57

Tema 3.1.
DJIeKTPOCTATHKA

Copeprxanue yueOHOro MaTepuala

DIIeKTpUUECKUH 3apsijl. 3aKOH COXPaHEHHS dIEKTPUUYECKOro 3apsna 3akoH Kyona.
DnexTpuueckoe noje. HanpsokeHHOCTD AekTpudeckoro mosis. [IpuHimn
cymnepro3uiyu nojei. CuiaoBble JTMHUH dJEKTpUdeckoro noist. Padota cun
anekTpudeckoro nos. [lorennuan. Pasnocts norenuuanos. [IpoBoaHukY 1
JURJIEKTPUKHU B JIEKTPOCTaTUYECKOM Mosie. J[Ba Buna audnexTpukos. [lonspuzanus
TUAIIEeKTpUKOB. [loTeHIManpHas YHePrusl 3apsHKEHHOTO Tella B OJJHOPOTHOM
ANIeKTpocTaThuYecKoM nose. KonaeHcaTopsl.

11

JlaGopaTopHblie pabOThI:
JlaGopaTopnast pabota Ne 7 «l3ydeHne sIBICHUS JCKTPU3AIMHA U B3aUMOICHCTBUS

3apsKCHHBIX TCJI

IIpakTueckue 3aHATHS !

[Tpaktrueckas padora Ne 11 «M3yuenue koHaeHcaTopoB: KoHmeHcaTophI.
DIEKTPOEMKOCTb KOHJIEHCATOPOB DHEPTHs 3apsHKEHHOTO0 KOHJIEHCATOPa
[TpakTtrueckas padora Nel2,13,14,

KonTponbHast pabora Ne5

CamocTosTenpHas pa60Ta: Hpopa60TKa JICKOUOHHOI'O  MaTcepuaJia. HOI[FOTOBK&
JOKJIad0B: «Hcrmonp30BaHue IMPOBOAHHWKOB U JTU3JICKTPUKOB HA IIPOU3BOJICTBC)

11
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Tema 3.2.
3aKO0HBI IOCTOSSHHOI'0 TOKA.

Copepxanne yueOHOro MaTepuana. Y cloBHsl, HEOOXOIUMBIE JIsl BOSHUKHOBEHHSI
AIEKTpUYECKOTo ToKa. Criia TOKa, TUIOTHOCTh TOKa. 3akoH OMa J1sl ydacTKa LeTH.
3aBUCUMOCTD AJIEKTPUUIECKOTO COMPOTHUBIICHHUS TPOBOAHUKOB OT TeMiiepaTypsl. DC
UCTOYHUKA TOKa. 3akoH Oma Ju1st monHou nenu. CoeAMHEHNUs MPOBOJAHUKOB.
CoennHeHNE UCTOYHUKOB JIEKTPUUECKON 3Heprun B OaTapero. 3akoH JIxoyms — JleHma.
PaboTta 1 MOIIIHOCTE MOCTOSIHHOT'O TOKA. TeIIoBoe NeHCTBUE TOKA.

JlaGoparopubie pabOTHI.

Jlaboparopuas pabota Ne 8 «/3ydeHue mocneoBaTeIbHOr0 COSTUHEHUS
MTPOBOTHUKOB

Jlaboparopnast pabota Ne 9 «M3ydeHue napaiienbHOr0 COSTUHEHHS MPOBOJHUKOB
JlaGopaTtopHas paborta Ne 10 «M3yueHne cMEIIaHHOTO COEAMHEHUS TTPOBOTHUKOB
JlaGoparopnass pabota Ne 11 «Pacder o011ero conpoTUBICHHS IBYX MOCIEA0BATEIHHO
COEJIMHEHHBIX PE3UCTOPOB.

JlaGoparopnast pabota Ne 13 «lccnenoBanue 3aBUCIMOCTH COMPOTHUBIICHUS
METaJNINYECKOr0 MPOBOJHUKA

Jlabopatopnas pabota Ne 12 «M3mepenue 3/IC 1 BHyTpEHHETO CONPOTUBICHHUS
HMCTOYHHKA TOKay. JlabopaTtopHas pabora Ne 14 «/3mepeHne MOIIHOCTH JIAMIIOUKH
HaKaJIMBaHUs

[IpakTnueckue 3aHATHS
[Mpaktuyeckas padora Nel9-21

KonTponbhas pabora Ne6

CamocTrosarenbHas padora: MccnemnoBaTenbekas padoTa, HAMMCAHNUE TOKIIAI0B,
pedepatoB, pelieHre HKCIIEPUMEHTAIbHBIX 33/1a4 Y4acTHe B OJITOTOBKE U MPOBEACHUH
OMBITOB MO TeME 3aKOHbI TOCTOSIHHOT'O TOKa

10

Tema 3.3.
DJIeKTPUYECKHUIl TOK B
Pa3JIMYHBIX Cpe/iax.

CopepxaHue yueOHOT0 MaTepHana.

DNEeKTPUUECKUN TOK B PA3IUYHBIX CPEeIax.

DIEeKTPUYECKUM TOK B MOTyNpoBoAHNKaX. COOCTBEHHAs MPOBOAUMOCTD
MOJYPOBOIHUKOB. [1omynpoBogHIKOBBIE TPHUOOPHI.

JlaGoparopHbie pabOTHI.

He npenycmotpeno

12
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[IpakTuyeckue 3aHATHSL.
[IpakTueckas pabora Ne 22 [losynpoBoIHUKOBbIE TPUOOPHI

KonTponbHas pabora

He npenycmoTtpeno

CamocrosTensHas pa60Ta: Pemenue IKCIICPUMCHTAJIbHBIX 3a1a4 y4aCTHUEC B MOATOTOBKE
1 IPOBCACHUU OIIBITOB 110 TEMC QHGKTPI/ILICCKI/II‘/’I TOK B pa3JIMYHLIX CpCaax

5

Tema 3.4. Coneprxanne yueOHOro Marepuaina. BeKTop HHAYKIIMH MarHUTHOTO TTOJISI. 11
MarnuTtHoe nose. B3aumopeiictBue TokoB. MarHutHblil motok. MarautHast unaykius. Cuna Ammnepa
JIEKTPOMATHUTHAA Cuna Jlopenua. MarHuTHble CBOMCTBA BELLIECTBA.

UHIY KLU, DnexTpoMarHuTHas UHAYKIUA. BuxpeBoe anektpudeckoe mnosue. CaMOMHIYKIHS.
DHeprusi MarHUTHOTO TTOJISI.
JlaGoparopubie pabOTHI. 1
Jlaboparoprass pabora Ne 17 «V3yueHue SIBICHUS ICKTPOMATHUTHOW WHIYKITHIDY
[TpaKTUYECKHE 3aHATHS: 2
IIpaktuyeckas pabora Ne23, 24.
Perrenne SKcriepruMEHTAIBHBIX 33144 TPAKTUIECKOTO COAEP KaHuUs
KonrponbHas pa6ora Ne7 1
CamocrostensHas paborta: IlpopaboTka nekmuoHHoro warepuana. Iloxroroska | 5
JoKJa10B: «Mcrnonb30BaHe MarHUTOB B TEXHUKE»

Pa3zoen 4. Konebanus u BOJIHBI 28

Tema 4.1. Copepxanne yuyebHoro wmarepuana KonebGatenbHoe nBuxenue. CBOOOAHBIE U 5

MexaHn4ecKHe KoJjie0aHusi U | BBIHY)KICHHbIE MEXaHHUeCKue Kojebanus. MaTtemaTnueckuid MadTHUK. ['apMoHUUYecKue
BOJHBI kosebanus. ®aza konedbanuid. [IpogonpHbIe U ONEPEYHbIE BOJHBL 3BYK. YJIbTPa3BYK.
JlaGoparopubie pabOTHI. 2
JlaGopatopnas pabota Ne 18 «M3yueHune cBOOOAHBIX KoJeOaHUIN»
JlaGoparopnas pabora Ne 19 «Omnpenenenue yckopeHus CBOOOTHOTO MAACHUS TIPH
MTOMOIIH MasITHUKA
[IpakTuyeckue 3aHATHSL. 1
[TpakTrueckas padorta No25
Kontponbhas pabora He
IPEyCMOTPEHO

CamoctosarenbHast pabora: IIpopaborka nexumonHoro wmatepuana. Ilogroroska |5

COO0O0IIIeHNH TIO TeMe: «YIIbTPa3BYK»

13
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Tema 4.2. Conepxanre yueOHOr0 MaTepHana; 7
DJIEKTPOMATHUTHBIE CB0OOHBIC U BBIHYK/ICHHBIE AJIEKTPOMAarHuTHBIC KoneOaHus. CXOACTBO U pa3inyue
KoJ1e0aHus MEXaHUYECKHX M 3JIEKTPOMarHUTHbIX Kosnebanuil. [leprnon cBoOOOAHBIX
ANEKTPOMArHUTHBIX Konebanuii. Konebarenbuslit koHTYp. [IpeBparienue sHepruu npu
ANEKTPOMArHUTHBIX KosiebaHusX. [lepeMeHHbIH 31eKTpruuecKuil TOK
JleiicTByrolME 3HAaUEHNUsI NIEPEMEHHOT0 TOKa. ['eHepaTop Ha TpaH3UCTOpE.
ABroxonebanus. [IponsBocTBo, nepenadya v UCIOIb30BAHUE DJIEKTPUUECKON IHEPTHH.
JlaGoparopubie pabOTHI. 3
JlaGopatopnas pabota Ne 20 «V3mepeHue HHIAYKTUBHOTO COTIPOTUBIICHUS KaTYIIKI
Jlabopartopnast padora Ne 21 «M3mepeHrne eMKOCTHOTO COITPOTHUBIICHHUS
KOHJIEHCATOpa»
JlaGopaTtopnast pabota Ne 22 «OmnpenesneHue yncia BATKOB B 0OMOTKax
TpanchopmaTopa»
[pakTHYeCKHE 3aHSATHSL. 3
[TpakTrueckas padorta Ne26- 28
KonTponbhas pabora He
MIPEIyCMOTPEHO

CamocrostenpHas pabora: YdacTe B MOJATOTOBKE M IPOBEJICHHU OIBITOB IO TeMe: | 5
«Konebanuss ¥ BOITHB» ( ucronp30BaHMEM MaTepuajga HMHTEpPHET - pecypca,
O610IMOTEKH, KOHCIIEKTOB)

Tema 4.3. Copepxanne yueOHOr0 MaTepuana 5

DJIeKTPOMATHUTHBIE BOJIHBI | OJEKTPOMArHUTHBIE BOJIHBI M MX CBOMCTBA
N300perenne paano A.C.IlonossiM [Ipunumnel paguocssasu Pacnpoctpanenue
paauoBosH. Paanonokanus. [lonstue o TeneBuaeHNN
JlaGoparopHbie paOOTHI. 1
Jlaboparopnas pabota Ne 23 «COopka mpoCTEHIIEro paaruonpUEMHUKAY
[IpakTrueckue 3aHsTHS. He
IIPElyCMOTPEHO

KonTponbHast pabora Ne§ 1
CamocrosiTensHas padbora: 3
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Pemenue OKCIICPUMCHTAJIbHBIX 3aa4

Pa3nen 5 Onruka 25
Tema 5.1. Coneprxanue yueOHoro Matepuana. CKOpocTh paclpOCTpaHEHUS CBETA. 4
Ipupona ceera 3akoHbl reomMeTpuueckoit ontuku. [TonHoe otpaskenue. JInnzpl. OnTHYecKue NPUOOPHI.

JlaGoparopHbie pabOTHI. 2

JlaGoparopnas pabota Ne 24 «OmnpeneneHue mokasaTelis NPeIoMICHHS CTEKIIay

JlaGopaTopnas pabota Ne 25 «Ompenenenue (pOKycCHOro pacCTOSIHHUS U ONITHYECKON

CHJIBI JIMH3BD)

[pakTHYECKHE 3aHATHS. 1

IIpaktuyeckas pabora Ne28

Konrpomnsnas padora He

IPEYCMOTPEHO
CamocrostenbHas pabora: He
IIPEyCMOTPEHO
Tema 5.2. CopeprxaHue yaeOHOT0 MaTepuaa; 13
BosiHOBBIE CBOIiCTBA cBeTA. Hucnepcus ceeta. Korepentsle BonHbl. MHTEepdepentus cBera. Konbua HeloToHa.

[Tpumenenue naTEepPEepeHINU B HayKe U TexHUKe. Jndpakmus ceta. AudpaxnronHast

pewetka. [lonepeyHocTs cBeToBbIX BOJH. [lomsipuzanus csera. MIcTOUHMKM cBeTa.

Bune! nznyuenuii. CnexTpsl U ClieKTpajibHble annapathbl. Buasl criekTpos.

CrniextpanbHblil ananus. MHpakpacHoe 1 yiabTpapHOIETOBOE U3ITyUYEHHE.

Pentrenosckue sryun. [lIkana 3J1eKTpOMarHUTHBIX U3JTy4ECHHM.

JlaGopaTopHbIie paOOTHI. 3

JlaGopatopnasi pabota Ne 25 «Habmioenne uHTepQEepeHIY U CBETay.

JlaGopaTtopHas pabota Ne 26 «M3mepeHue JJIMHBI CBETOBOW BOJIHBI.

JlabGoparopnast pabota Ne 27 «Habmonenue TuHEeRYaThIX CIEKTPOBY.

[pakTHYECKHE 3aHSTHS: 1

IIpaktuyeckas pabota Ne29 M3yueHne CieKTpoB ¢ MOMOIIBIO CHEKTPOCKOIa

KontposabHas pabora Ne9 1

CamocrositensHas pabora: 10
Pa3nes 6 DJIEeMEHTBbI KBAHTOBOH (pu3uKH. 18
Tema 6.1. KBanToBas runotesa [Inanka. ®otorddexr. [Ipumenenne poroaddexra. Turbr 3

15
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KBanToBasi onTuka (b OTORIIEMEHTOB.

JlaGoparopHbie paObOTHI. He
MIPETyCMOTPEHO

IIpakTueckue 3aHATHS. He
MIPEelyCMOTPEHO

Kontponbnas pabora He
IPEYCMOTPEHO

CamocrosiTensHas padbora: He
MIPEIyCMOTPEHO

Tema 6.2. Copeprxanue yueOHOTO MaTepHana : 5
du3uka aTomMa Pa3zBuTune B3rIs10B Ha TpUpoy BemectBa. Ctpoenue aroma. OnwiThl Pezepdopaa

KBanrtoBsie noctynarsl bopa. KBaHTOBBIE T€HEpATOPHI

JlaGopaTopHbie paOOTHI. He
MIPEelyCMOTPEHO

[IpakTyeckue 3aHATHS. He
IPEyCMOTPEHO

KonTponbhas pabora He
MIPETyCMOTPEHO

CamocTtosTenpHas padbora: He
IPEyCMOTPEHO

Tema 6.3. CopepxaHue yueOHOro MaTepHana: 10
Du3uKa AaTOMHOT0 Apa EcTtecTBeHHast paA0aKTUBHOCTD. 3aKOH PaJMOAKTUBHOTO pacnana. CrocoObl

perucTpamnuu u HaOI0IeHUS 3apsOKeHHBIX yacTull. D¢ dext BaBunosa- UepeHkona.

Ctpoenue aToMHOTrO siipa. JleekT Macchl ¥ SHEPTHsl CBA3H sijpa. SnepHble peakiyu.

HckyccTBeHHast paJuoakTUBHOCTS. Jlenenue Tsxensix saep. LlenHas sinepHast peakuus.

VYpasnseMas LenHas saepHas peakuys. SAnepusiii peakrop. I[lonydenue

paZANoOaKTUBHBIX U30TOINOB U UX MpUMeHeHue. bruonornueckoe neiictaue

pPaZlMOAKTUBHBIX M3IIyUYeHUH. DJIeMEeHTapHbIC YaCTHUIIBI.

JlaGoparopHbie paboTHI. He
MIPEeTyCMOTPEHO

[TpakTHyeckue 3aHATHS. He
IPEyCMOTPEHO

16
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KonTponbhas pabora He
IPEyCMOTPEHO
CamocTtosTenbHas pabora: He
MIPEeIyCMOTPEHO
Pa3nen 7 JBosonust Beesiennoi 7
Tema 7.1 Coneprxanue yueOHOro MaTepuana: 6
OBomwonusi Beesiennoi Hama 3Be3gnast cucrema- lanmaktuka. [Ipyrue ['amaktuku. CTpoeHue U pa3BUTHE
Bcenennoii. CTpoeHne U MPOUCXOXKICHHUE TaJaKTHK. TepMOsIIEpHbIA CUHTE3.
[Ipo6yieMbI TEpMOSIIEPHOM SHEPTETHKHU.
Conneunas cuctema. Jueprus 38e31 1 ConHua DBosmorus 383 1 CoyHIa
JlaGoparopHbie paObOTHI. He
MIPEeTyCMOTPEHO
[IpakTuyeckue 3aHATHS. He
IPEyCMOTPEHO
KontponbHas padota Ne 10 1
CamocrosiTenpHas padbora: 2
Ilonstue o kocmonoruu. Pacmmpsiromasicss Beenennas. I'opsiyas Beenennas.
Wrtorosas attectanus B hopme 3K3amMeHa
Bcero: 310

17
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3. YCJIOBUSA PEAJIN3AIINUA yuyeOHOrO mpeamera

3.1. TpeOoBaHHA K MUHUMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY

o0ecne4yeHHn 10
Peanuzanusa nporpaMmbl mpeamera TpeOyeT Haiuuusg y4eOHOro kaOuHeTa

®duznka ¢ 1a00paHTCKON KOMHATOM.
ObOopyaoBanune y4eOHOro KaOUHeTa:

° YYUTEIbCKUMN CTOJ U CTYII,

o YUYEHHUYECKHUE CTONBI U CTYJIbS;

o J0CKa, UHTEPAaKTUBHAs JOCKa.

TexHuyeckue cpeacTBa 00yueHus :
e  uH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

HKPAHHO-3BYKOBBIE MOCOOMUS;

KOMILJIEKT 3JIEKTPOCHA0KEHUSI KaOUHETa;

JAEMOHCTpPALMOHHOE 000pYyI0BaHUE; Pa3AaTOUHBIE MO/ICIH;

HATJISTHbIE TTOCOOUS (KOMIUIEKTHI YUeOHBIX Ta0uIl, TiakaTel: «Dusndeckue
BEIUYMHBI U (yHJAaMEHTaIbHbIE KOHCTaHTBD»; «MexayHapoJHas cucTema
enuaul  CW»;  «llepmoguueckass cucreMa XMMHYECKHX  DJIEMEHTOB
JI.11.Menneneenay)

3.2. UudopmanuoHHoe odecrneyeHme
Nudopmarimonnoe  obecrieueHue o0yueHus COJCPKUT  TIEpPEUYCHb

PEKOMEHIyeMbIX  Yy4eOHbIX Uu3JaHuid, MHTepHeT-pecypcoB, JIONOJHUTEIBHOM

JUTEPATYPBHIL.
OCHOBHbBIC HCTOYHHKHU
Jns cryneHnTos
1. HmutpueBa B.®. dwusuka g1s mpodeccuit U cHelHMaIbHOCTEH

TEXHUYECKOro Mpoduiist: yueOHUK st 00pa30BaTENbHBIX YUPEKIECHUU cpell. mpod.
oOpazoBanus. — M., 2014.

2. HmutpueBa B.®. ®uszuka pns npodeccuit UM cnenuaibHOCTEH
TexHuyeckoro npoduis. Coop- HUK 3amgay: y4yed. mocoOue st o0pa3oBaTENbHBIX
yapexaeHuit cpes. mpod. oopazoBanus. — M., 2014.

3. JmutpueBa B.®., Bacunse JILLW. ®usuka g npodeccuit u
CHenHnanbHOCTEeN TeXHnuecKoro npoduis. KonrponsHbie MaTepuaibl: yued. mocoous
JUTS yapexaeHui cpen. npod. oopazoanus / B. ®. Jimutpuena, JI. 1. Bacunbe. —
M., 2014.

4, Hmutpuea B.®. ®usmka pns npodeccwit ¥ crenuanbHOCTEH
TexHudeckoro nmnpodwuisd. JlabopaTopHbli TpakTUKyM: yuel. MmocoOus s
yupexaeHuil cpen. npod. odbpasoanus / B.®./Imurpuea, A. B. Kopxyes, O. B.
Myprazuna. — M., 2015.
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5. JmutpueBa B.®. dusuka a1 npodeccuid W CHeNHAIbHOCTEH
TEXHUYECKOro  Mmpouis:  DJIEKTPOHHBIA  y4ye0.-METOHd.  KOMIUIEKC  JUIs
o0pa3oBaTeIbHBIX yUpexAeHUH cpel. mpod. oOpazoBanus. — M., 2014.

6. JmutpueBa B.®. @usmka 18 npodeccuid W CHeNHAIbHOCTEH
TEXHUYECKOTO TPOQWIs: JIIEKTPOHHOE ydeOHOoe wu3AaHue (MHTEPaKTHBHOE
AJIEKTPOHHOE TMPUIOKEHUE) [JIsi 00pa30BaTENbHBIX YUPEKIAECHUN cpen. mpod.
oOpazoBanus. — M., 2014.

1. Kacwsino B.A. UmmtoctpupoBanHsiil atinac o ¢usuke: 10 kmacc.— M.,
2010.

8. KacesinoB B.A. MnmoctpupoBanHbiii aTiac o gusuke: 11 kmacc. — M.,
2010.

Q. Tpopumora T.M., Dupcob A.B. duzuka 11 npodeccuit u
CHELMATIbHOCTEH TEXHUYECKOIO0 M EeCTECTBEHHO-Hay4yHoro mnpoduieit: COopHUK
3agau. — M., 2013.

10. TpodumoBa T.U., Dupcob A.B. dusuka ana mnpodeccuili u
CHEIUATBHOCTEH TEXHMYECKOT0 W €CTECTBEHHO-Hay4yHoOro mnpoduieil: Pemenus
3agau. — M., 2015.

11. Tpodumona T.U., dupcor A.B. ®uzuka. CripaBounuxk. — M., 2010.

12.  ®upcoB A.B. ®usuka nas npodeccuil U CrienuarbHOCTEN TEXHUYECKOTO
U €CTECTBEHHO-HAYYHOTO Mpoduiiei: yueOHUK Al 00pa30BaTEIbHBIX YUPEKIACHUN
cpen. npod. oopazoanus / mox ped. T. Y. Tpobumonoit. — M., 2014.

JIns npenogaBaTesnen

1. Koncturynuss Poccuiickoii  ®Denepauyu  (IpuHATa BCEHAPOAHBIM
rojocoBanreM 12.12.1993) (c yuerom mNoONpaBOK, BHECEHHBIX (eaepaibHbIMU
KOHCTUTYIIMOHHBIMM 3akoHamu P® o nmompaskax k Koncturynuu PO or 30.12.2008
Ne 6-®K3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — Ne 4. — Cr. 445.

2. ®enepanbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen. dpeaepaibHbIX
3akoHOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-D3,
or 03.02.2014 Ne 15-®@3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, or
04.06.2014 Ne 148-@3, ¢ u3Mm., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014
Ne 145-®3) «O6 obpazoBanuu B Poccuiickoit deneparum.

3. [Tpuka3z MunucrtepctBa obpazoBanus u Hayku PD «OO0 yTBepkneHun
(denepanbHOro rocy1apCTBEHHOr0 00pa30BaTENbHOIO CTAHIAPTa CPETHETO (ITOJIHOTO)
ob1rero oopazoBanus» (3apeructpupoBat B Muntocte PO 07.06.2012 Ne 24480).

4, [Ipuka3z Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuil B [1puka3 MunuctepcrBa oOpazoBanusa u Hayku Poccuiickoit denepannu
or 17.05.2012 Ne 413 “O6 yrBepxacHUU (eaepaIbHOrO TroCyAapCTBEHHOI'O
00pa3zoBaTeIbHOIO CTaHIapTa cpeaHero (MOJTHOro) O0IIero 00Opa3oBaHus ».

S. Ilucemo [lemaprameHTa TOCYJapCTBEHHOW TOJUTUKM B  cdepe
noAroToBku padounx kaapos u JIIO MwunobOpuayku Poccum ot 17.03.2015 Ne 06-
259 «PexomeHaalMK MO OpraHU3alMK MMOIYYEHUS! CPETHEr0 00IIero oopa3oBaHus B
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npenensax OCBOEHHUS 00pa30BaTEIbHBIX MPOrpaMM CpPEIHEro MpodeccuoHaTbHOIro
oOpa3oBaHus Ha 0a3e OCHOBHOIO OO0IIEro oOpa3oBaHUS C YYETOM TpeOOBaHUM
(enepalibHBIX TOCYJApPCTBEHHBIX OOpPa30BATEIbHBIX CTAaHAAPTOB MU IOJIy4aeMOMH
npodeccun UM CenUanbHOCTH CPEAHETO NPOECCUOHATBHOTO 00PA30BAHUSY.

6. ®enepanbubiil 3akoH 0T 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpyKaroleu
cpenbi» (B pen. oT 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PO. — 2002. — Ne 2. —
Cr. 133.

7. HmutpueBa B.®., Bacumse JILU. ®usmka pmns mnpodeccuit u
CTHEIMATBFHOCTEH TEXHUYECKOro MPOPWIL: METOIUYECKHE PEKOMEHIAIMH: METO/I.
nmocodbue. — M., 2010.

IIepeuens UHTEpHET-pecypcoB

1. www. fcior. edu. ru (PenepanbHblil HIEHTP UHGOPMAIITMOHHO-00Pa30BATEIbHBIX

pECypcoB).

wwww. dic. academic. ru (Akagemuk. CiioBapy 1 SHIUKIONCINN).

www.booksgid.com (Books Gid. DiiekrponHas 6udiuoreka).

www.globalteka.ru (I'mo6anreka. I'mobanpHas OMOIMOTEKA HAYYHBIX

pecypcoB).

5. www.window.edu.ru (EquHOE OKHO TOCTyIa K 00pa3oBaTEIbHBIM PECypcam).

www. st-books.ru (JIyumnas yuebHast auteparypa).

7. www. school.edu.ru (Poccuiickuii 00pazoBarenbHblil mopTan. J[ocTynHOCTb,
Ka4uecTBO, 3PPEKTUBHOCTb ).

8. www.ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).

9. www.alleng.ru/edu/phys.htm (OGpa3oBatenpHbIie pecypchl MaTepHETa —
®duzuka).

10.www. school-collection.edu.ru (Equnast komekius mudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB).

11.https//fiz.1september.ru (yuebHO-MeToAMUECKas Ta3zeTa «DU3uKa»).

12.www.n-t.ru/nl/fz (HoGeneBckue naypeatsl mo Guzmke).

13.www.nuclphys. sinp.msu.ru (Aaepnas ¢pusuka B UnTepHere).

14. www.college.ru/fizika (Ilonrotoska k EI'3).

15.www.kvant.mccme.ru (HayqHO-MONYJIAPHBIN (PU3UKO-MATEMATHUECKUI
xKypHai «KBaHT»).

16.www.yos. ru/natural-sciences/html (ecTecTBEHHO-HAYUHBIH KypHAT JISI
Momonexu «I1yTe B HAyKy»).

oW

o
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O
INPEJIMETA

KoHTposib W  oOLlEHKa pe3ylbTaToB  OCBOEHUS  yd4yeOHOro IpeaMera
OCYLIECTBIISIETCS] IPENOABATENIEM B MPOLECCE MPOBEICHUS NPAKTUYECKUX 3aHATHH,
7a00paTOpHbIX paboT, TECTUPOBAHUSA, a TaKXKE B PpE3ylbTaTe BbINOJIHEHUS
00y4arOMIMMUCS UHANBUAYAIBbHBIX 3aJaHU, IPOEKTOB, UCCIIEIOBAHUN.

PesynbraramMmu 0OydeHust sIBISETCS OBJIaJICHUE OCHOBHBIMU BHUJaMHU
JEeSTENbHOCTH (Ha YPOBHE YU4E€OHBIX JNEHCTBUN)

Conep:xanme o0yueHuss | XapaKTepuCTHKA OCHOBHBIX BH/IOB /IS TEJIbHOCTH
CTY/JACHTOB
(Ha ypoBHe Y4eOHBIX [1eiiCTBHII)

Beenenue YMeHus: MOCTAHOBKH LIEJIEH AESITEIbHOCTH, IIJITAHUPOBAHUS
COOCTBEHHOM NIeATETHHOCTH JIJIsl TOCTHKEHUS TTOCTABIICHHBIX
LeseH, NpeIBUICHNS BO3MOXXHBIX PE3yJIbTaTOB ITUX
JIEVCTBUIA, OPraHU3aLMU CAMOKOHTPOJIS U OLIEHKH
MOJIy4YEHHBIX pe3ysIbTaToB. Pa3BuTre ciocoOHOCTH SICHO U
TOYHO HM3JIaraTh CBOU MBICITH, IOTUYECKU OOOCHOBBIBATH CBOIO
TOYKY 3pEHUS, BOCOPUHUMATh U AHAIU3UPOBATh MHEHUS
co0eceTHUKOB, MPU3HABAs IPABO APYroro YeIOBeKa Ha HHOE
MHeHue. [IpousBeaenne n3mepenus: GU3NIECKUX BETUYUH U
OLICHKA IPaHULIBI TOTpEIIHOCTEN u3MepeHuil. Ilpencrasienue
IPAHMIIBI TOTPEIIHOCTEN U3MEPEHUI TIPHU IOCTPOCHHUH
rpadukoB. YMEHHUE BHICKA3bIBATh THIIOTE3bI IS OOBSICHCHHUS
Ha0JII0/1aeMBbIX SIBICHUI. YMeHuUe npeasiaratb MoeIu
SBIICHUNA. YKa3aHHE I'PaHUI] IPUMEHUMOCTH (PU3NIECKUX
3aKOHOB. M31105%K€HNE OCHOBHBIX IOJIOKEHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUpa. [IprBeeHre TPUMEPOB BIUSHUSA
OTKPBITHI B (pU3MKE Ha MPOTpecC B TEXHUKE U TEXHOJIOTUU
npousBojacTBa. Mcnonb3zoBanne MHTEpHETA 111 TOMCKA
nHbopmaIuu

1. Mexanuka

Kunematuka [IpencraBneHre MEXaHUYECKOIO JBUKECHUS TEa
YpaBHEHUSMHU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUEH
CKOPOCTH OT BpeMeHH. IIpencraBnenne MEXaHUUECKOTO
JIBUKEHUSI TeJla rpauKaMu 3aBUCUMOCTH KOOPJIUHAT U
IIPOEKIUEN CKOPOCTH OT BpeMeHU. OnpeeneHre KOopAuHaT
MPONEHHOIO ITyTH, CKOPOCTH U YCKOPEHUS Tela Mo rpadukam
3aBUCHUMOCTHY KOOPAMHAT U MPOEKIUI CKOPO- CTH OT BPEMEHHU.
Onpenenenre KOOpIAUHAT IPOUIEHHOTO ITyTH, CKOPOCTH U
YCKOpEHUS Tella 110 YPaBHEHUSM 3aBUCUMOCTH KOOPAMHAT U
MPOEKIMH CKOPOCTU OT BpeMeHu. [IpoBenenune
CPaBHUTEJIBLHOI'O aHAJIN3a PABHOMEPHOI'O U PABHOIIEPEMEHHOT'O
JIBJKCHHUU. YKa3aHHE HCIIONIb30BAaHUS ITOCTYNATEIBHOIO U
BpAaIaTEeIbHOIO JIBU- KeHUI B TexHuKe. [Ipruodperenue onbita
paboThI B IPYMIIE C BBIMOJIHEHUEM Pa3IMYHbIX COLIMATBHBIX
poneit. PazpaboTka BO3MOKHOM CHCTEMBI JICHCTBUI U
KOHCTPYKIUU ISl 3KCIIEPUMEHTAIBHOIO ONPEICIICHUS
KHHEMaTU4YeCKUX Beln4uH. [IpencraBnenue nupopmaniu o
BUJIaX BHKEHUSI B BHJI€ TAOJIUIIBI
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3aKOHEI COXpaHCHUA B MCXaHUKC

[IpumeneHue 3aKk0Ha COXPAHEHUS UMITYJIbCA JJISI BBIYUCIICHUS
W3MEHEHUN CKOPOCTEH TeJl MPU X B3aUMOJICUCTBUSIX.
W3mepenue paboThl CUT M U3MEHEHHE KHHETUIECKOW YHEPTUU
Tena. Beraucnenue paboThl CHIT U U3MEHEHUST KHHETHYECKOM
SHEPTUH Tela. BeruncieHrne noTeHMaIbHOM SHEPTUH TEIl B
IpaBUTAIMOHHOM ToJ1e. OnpeeneHue NoTeHIIUATbHON
SHEPTUU YIPYTo AePOPMUPOBAHHOTO TeJia IO U3BECTHOM
nedopmanuu u KecTKocTu Tena. [I[pumeHnenne 3akoHa
COXpaHEHMSI MEXaHUUYECKOM SHEPTUH MPU pacueTax
pEe3yabTaTOB B3aUMOJICHCTBUH TeJl TPAaBUTAIIMOHHBIMH CHJIa-
MU Y CUJIaMU yIIPYTrOCTH. YKa3aHUE TPaHULl IPUMEHUMOCTH
3aKOHOB MEXaHUKH. YKa3aHHe YUeOHBIX AUCLUILINH, IPH
M3YYEHUHU KOTOPBIX UCTIOIB3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MO

JEKYJSIpHON (DU3UKU U TEPMOJTUHAMUKHI

OCHOBBI MOJIEKYJISIPHOM
KUHETUYECKON TEOPUH.
UneansHblii ra3

BrimonHeHne SKCIepuMEHTOB, CITYXallKX 171 000CHOBaHUS
MoJieKyIsipHO-kuHeTHueckoit reopun (MKT). Pemenue 3agau
C IPUMEHEHHUEM OCHOBHOTO YPaBHEHHUS MOJIEKYIISIPHO-
KMHETHYeCKOM Teopuu ra3oB. OnpenenaeHne napaMmeTpoB
BEIECTBa B ra3000pa3HOM COCTOSIHUU Ha OCHOBAHHUH
YpaBHEHUS COCTOSIHUS UaeanbHOoro raza. Onpezenenue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUU U
MPOMCXOISIINX MPOLECCOB N0 Tpadukam 3aBucumoctu p (T),
V (T), p (V). DxcriepuMeHTaIbHOE HCCIIeIOBAaHNE
3asucumocty p (T), V (T), p (V). IlpeacraBnenue B Buze
rpaduKoOB U30XOPHOTO, N300apHOTO U U30TEPMUUYECKOTO
MpoUECCOB. BrrunciieHne cpeaneil KHHETHYECKON SHEPTUU
TEIUJIOBOTO JABMKEHHUS MOJIEKYII IO U3BECTHOU TeMIepaType
BeniecTBa. Bricka3zbiBaHME TUTIOTE3 TSI OOBSICHEHUS
Ha0JII0/1aeMBIX SIBJICHUH. YKa3aHHe IpaHul] IPUMEHUMOCTHU
MOJICIIN «HMIealbHbBIN ra3) u 3a- koHoB MKT

OCHOBBI TEPMOITMHAMUKH

N3mepenue konnyecTBa TEIUIOTHI B IIPOLIECCAX
Teruonepenayn. PacueT KoianyecTBa TEIIOThI, HEOOXOIUMOTO
JUTSL OCYLIIECTBIICHHUS 3a/IaHHOTO Tpoliecca ¢ Terionepeaayue.
Pacuer u3mMeHeHus: BHYTpEHHEN 3HEPTuu Tei, padoThl U
MepelaHHOr0 KOJIMYECTBA TEIUIOTHI C UCIIOIb30BAHUEM
NIEPBOTO 3aKOHA TEPMOJMHAMUKU. Pacuet paboTsl,
COBEPIICHHOU ra3oM, 1o rpaduky 3aBucuMoctu p (V).
Beruucnenue paboThl raza, COBEpIICHHON PU U3MEHEHUU
COCTOSIHUA 10 3aMKHYTOMY IuKiy. Beraucnenue KII/I npu
COBEpILEHUH ra30M paboThl B Ipolieccax U3MEHEHHUS
COCTOSIHMSA 110 3aMKHYTOMY LIUKITy. OOBsCHEHHE IPUHIUIIOB
JeCTBUS TEIJIOBBIX MaluH. JleMoHCTpamus posin GU3MKU B
CO3JAHMH U COBEPUICHCTBOBAHUU TEIUIOBBIX JIBUTATCIICH.
W3n0xeHue CyTH 9KOJIOTHYECKUX MPpobiieM, 00yCIOBICHHBIX
paboTOH TEIUIOBBIX JBUTATENIEH U NIPEUIOKEHUE ITyTH UX
pelleHus. YKa3aHue rpaHul IPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMHUKHU. Y MEHHE BECTU AUAJIOT, BBICITYIINBATh
MHEHUE OIIOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPHITO
BBIPaXKaTh U OTCTaWBaTh CBOK TOUKY 3PEHUA. Y Ka3aHHE
Y4eOHBIX AUCIUIUINH, IPU U3YUYEHUH KOTOPBIX UCTIOIB3YIOT
yueOHbIi MaTepuasl «OCHOBBI TEPMOAMHAMKI

CBolicTBa mapoB, >KUJAKOCTEH,

I/ISMCpeHI/IC BJIAJKHOCTH BO31yXa. Pacuet xonuuecTBa
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TBCPABIX TCJI

TEIUI0ThI, HEOOXOUMOT0 JUIsl OCYLIECTBIIEHHUS ITpoLiecca
Iepexoja BellecTBA U3 OAHOI0 arperaTHOro COCTOSIHUA B
JIpyroe. JKCIIEpUMEHTAIBHOE UCCIIEI0BAaHUE TEIIIOBBIX
CBOMCTB BelecTBa. [IpuBeeHne npuMepoB KanuuIspHbIX
ABJICHUH B OBITY, IpUpOJE, TexHUKE. MccnenoBanue
MEXaHUYECKHUX CBOMCTB TBepbIX Tell. [Ipumenenne
(U3HYECKUX MOHSATUI U 3aKOHOB B yUeOHOM MaTepHale
npodeccroHanbHOro Xapakrepa. Mcnons3oBanue MHTepHeTa
JUIsl IOMCKa HH(pOpMaluu 0 pa3paboTKax U MPUMEHEHUAX
COBPEMEHHBIX TBEPAbIX U aMOP(HBIX MaTepHajIOB

3. DneKTpoIMHAMHKA

DIIeKTpOCTaTUKA

Brraucnenue cun B33HMO[[GfICTBI/I$I TOYCUHBIX JJICKTPHUYCCKUX
3aps10B. BerunciieHne Hanpsy)KEeHHOCTH 3JIEKTPUYECKOT0 MOJIs
OIHOT'O U HE- CKOJIbKUX TOYCHYHBIX JICKTPUUICCKUX 3apsA0B.
Beruncnenune noreHnuana 3j1eKTpUIECKOro Mot OJHOTO U
HECKOJIBKMX TOYEYHBIX JIEKTPUUECKHX 3apsaaoB. 3mepenue
Pa3HOCTH NMOTEHIMANOB. M3MepeHne 3HEpruu JIEKTPUIECKOro
TOJIS 3aPSKEHHOI0 KOHAEHcaTopa. Beruucnenue snepruu
ANEKTPUUECKOTO NOJI 3apsKEHHOI0 KOHJIEHCATOPA.
Pa3paboTka mmaHa ¥ BO3MOKHOH CXEMBbI ISHCTBUI
SKCIEPUMEHTAIIBHOTO ONPENIENICHUS SJIEKTPOEMKOCTH
KOHJIEHCATOPa U JUAIEKTPUIECKON MPOHUIIAEMOCTH BELIECTBA.
[IpoBeaeHnE CPABHUTENBHOTO aHAJIM3a TPABUTALIMOHHOTO 1
AIIEKTPOCTATHYECKOTO MOJIEHN

ITocTOSIHHBIN TOK

N3mepeHne MOIHOCTH 3JIEKTPpUYEeCKoro Toka. Mizmepenne
3/1C u BHYTPEHHETO CONPOTUBIICHHS HCTOUYHUKA TOKa.
BrinonHeHne pacueToB CHIIbI TOKA M HANIPSKEHUM Ha ydacTKax
aneKkTpuueckux 1enei. OObsICHEHHE Ha puMepe
ANEKTpUYECKOM Lienu ¢ 1Byms uctrounukamu Toka (3/C), B
KaKOM clly4ae UCTOYHUK IEKTPHUUECKOM SIHEpIUu paboTaeT B
peXHUME reHepaTopa, a B Ka- KOM — B PEKUME MOTPEOUTENS.
Omnpenenenue Temneparypsl HUTH HakanuBanus. Mizmepenue
JIEKTPUUYECKOTO 3apsizia eKTpoHa. CHATHE BOJIbTAMIIEPHON
XapaKTepUCTUKH nuona. IIlpoBeneHne cpaBHUTEIBHOTO
aHaJIM3a MOJIYIPOBOIHUKOBBIX JUOJI0B U TPHUOJIOB.
Hcnons3oBanue MuTepHeTa 11 moucka HHGOpMaLUU O
MEePCIEKTUBAX Pa3BUTHUS MOTYIPOBOJHUKOBOM TEXHUKH.
YcTaHOBKa NPUYMHHO-CIEACTBEHHBIX CBsI3EH

MaruuTHbIe SIBICHUS

W3Mepenne HHIYKIIMH MarHUTHOTO TI0JIsl. Beruucienue cui,
JEHCTBYIOIMX HA MMPOBOJAHHUK C TOKOM B MArHUTHOM IIOJIE.
Borunciienue cui, AEUCTBYIOIMX HA SJIEKTPUUECKUH 3apsi,
JBUKYIIUICS B MAarHUTHOM TioJie. McenenoBanue siBneHuit
AIEKTPOMATrHUTHOW WHAYKIIMH, CAMOUHIYKIINH. Brraucienue
SHEPTUU MarHuTHOro nosisi. OObACHEHNE MPUHIUNA 1eHCTBUS
anekTpoasuratesss. OObsICHEHUE IPUHIINTIA TCHCTBHS
reHepaTopa IEeKTPUUECKOro TOKa U ANEKTPOU3MEPUTEIbHBIX
npubopoB. OOBsICHEHNE TPUHIINIIA ISHCTBUS Macc-
criekTporpada, yckopuTenen 3apsKeHHbIX YaCTHII.
OObsicHeHHEe PO MATHUTHOTO TOJIsi 3€MJIU B KU3HHU
pacTeHHid, )KUBOTHBIX, yeoBeka. [IpuBeneHne npuMepoB
MIPAKTHYECKOTO TPUMECHCHHS U3YICHHBIX SIBJICHUH, 3aKOHOB,
puOOpoB, YCTpoicTB. [IpoBeieHre CpaBHUTEIHLHOTO aHATHN3a
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CBOMCTB 3JIEKTPOCTATUYECKOT 0, MArHUTHOI'O X BUXPEBOTO
ayieKTpuuecKkux nojiei. OObsiICHEHNEe Ha PUMEpPe MarHUTHBIX
SBIICHHI, TTOYeMY (PU3UKY MOXKHO pacCMaTpHBaTh Kak
METaIUCLUILINHY

4. Kosie0auus ¥ BOJIHBI

Mexanuueckue KojieOauus

HccnenoBanue 3aBUCUMOCTH MIEpUOAA KOJIeOaHUH
MaTeMaTHYECKOr0 MasiTHUKA OT €r0 JJIMHBI, MacChl U
aMIUTUTYIbI KoseOanuii. MccnenoBanue 3aBUCUMOCTH MTEPHOIA
Kosie0aHui Tpy3a Ha MPYKUHE OT €r0 MacChl U KECTKOCTU
NpYXUHBL. Beruncnenue nepruoaa konedanuit
MaTE€MaTHUYECKOr0 MasiTHUKA 110 U3BECTHOMY 3HAYEHUIO €0
JUTHHBIL. Beranciienne nepruoaa kojaeOaHuil rpy3a Ha Py KUHE
IO U3BECTHBIM 3HAUYECHMSIM €TI0 MACChl U JKECTKOCTHU MPYKUHBI.
BripaboTka HaBBIKOB BOCTIPUHHMATh, aHATIU3HPOBATH,
nepepadaThIBaTh U MPEAbSBIATH HHOOPMAITUIO B
COOTBETCTBUU C ITOCTaBJICHHBIMU 3aaadamu. [IpuBenenue
MIPUMEPOB aBTOKOJIeOaTEIbHBIX MEXaHUUYECKHUX CH- CTEM.
[TpoBenenue knaccuduxaryu Kojaedanuit

Yupyrue BoiaHbI

N3mepenne 1MHbI 3BYKOBOM BOJIHBI 110 pe3yJIbTaTaM
HaOroAeHni nHTepdepeHnn 3ByKOBbIX BoJH. Habmonenue u
00BSICHEHHUE SIBIICHUH HHTEphEPEHIINH U TUDPAKITHN
MeXaHU4ecKUX BoJH. [IpencraBnenue obnactelt npuMeHEeHUs
yJIbTpa3ByKa U MEPCHEKTUBBI €70 UCIIOJIb30BAHUS B Pa3IMUHbIX
o0JacTAX HayKH, TEXHUKH, B MeuIHe. M3noxenue cytu
HKOJIOTHYECKUX MPOOIIEM, CBS3aHHBIX C BO3CHCTBUEM
3BYKOBBIX BOJIH HAa OPT'aHM3M Y€JIOBEKa

SHCKTpOMaTHI/ITHLIC KoJieOaHMs

Hab6mtonenue ocrmiiorpaMm rapMOHUYECKUX KoJeOaHui
CHWJIBI TOKA B Lienu. M3mepenne anekTpoeMKoCcTH
KOHZeHcaTopa. M3MepeHre HHAYKTUBHOCTh KaTYyILIKH.
HccnenoBanue siBIEHUS IEKTPUIECKOTO PE30HAHCA B
nocyeoBarenbHol nenu. [IpoBeieHne aHamoruu Mexy
(bu3NYECKUMHU BEIMUMHAMU, XapaKTePU3YIOLTIMHU
MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO KOJieOaTeIbHbIe
cucTeMBl. PacueT 3HaYeHM CHJIBI TOKA M HAIIPSDKEHUS Ha
AJIEMEHTax LIeNH NEPEMEHHOT0 Toka. MccnenoBanue npuHInna
nerictBus Tpanchopmaropa. MccnenoBanue nmpuHIMIA
JIEWCTBHS T€HEepaTopa EpEMEHHOro Toka. Mcnons3oBanue
WNuTtepHera as noucka MHGOpMaIu 0 COBPEMEHHBIX
croco0ax nepeaayvu JIeKTPOIHEPrUH

SHCKTPOMEII‘HI/ITHBIC BOJIHBI

OcyiecTBiieHHE paauoNepeiadd U pauonprema.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH € MOMOIIBIO
MoOUIBEHOTO TenedoHa. Pa3BuTre IEHHOCTHOTO OTHOIICHHUS K
M3y4aeMbIM Ha ypoKax (GU3HKH 00BEKTaM M OCBAaMBAEMbIM
BUJaM JieaTeabHOCTH. OOBsICHEHUE TPUHITUITHATEHOTO
pa3IM4us IPUPOIbI YIPYTUX U AIEKTPOMArHUTHBIX BOJIH.
N3noxxeHue cyTu 3KOJOTHYECKUX MPOoOIeM, CBA3aHHbIX C
AJICKTPOMArHUTHBIMU KOJieOaHUsIMU U BoTHaMU. OObSICHEHUE
POJIN JEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
ucciueaoBanusax BeeneHHnom

5. OnTuka

IIpupona ceera

IIpuMeHeHne Ha NPAaKTHUKE 3aKOHOB OTPAXKEHUS U
MIPEJIOMIICHHS CBETA MPU pelieHnu 3a1a4. OnpeaeneHue
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CIIEKTPAJIbHBIX IPAHUL] YYBCTBUTEIBHOCTU YEJIOBEUECKOTO
rjiasza. YMeHHUe CTpOUTh N300pakeHHsI IPEIMETOB, 1aBacMble
TuH3aMH. PacueT paccTosIHUS OT JIMH3BI 10 N300pakeHus
npenMera. Pacuer ontudeckon cuibl JIMH3BL M3mMepeHne
(okycHOro paccTosiHus TMH3bL. McnbiTanue Moaenei
MHUKPOCKOIIA U TeJIeCKOoNa

BomnHoBEBIE CBOMICTBaA cBETA

HaOGnroneHue siBneHust HHTEp(EpeHLINHU 3JIEKTPOMAarHUTHBIX
BosIH. Habmroienue siBnenns Jugpakiuu 3J1eKTpOMarHUTHBIX
BoJIH. Habmonenue siBieHus nossipu3anim
AIIEKTPOMAarHUTHBIX BOJIH. MI3MepeHue AMHbI CBETOBOW BOJIHBI
10 pe3ysbTaTaM HaOJI0ICHHS SBJICHUS HHTEPPEPEHIIHIH.
Hab6nronenue sisnenus nudpakiuu ceera. Habmonenne
ABJICHUS NOJIIpU3aLUK U qucnepeuu ceeta. [lonck pasnnumii n
CXOJICTBA MEXKIY AUPPAKIIMOHHBIM U AUCTIEPCUOHHBIM
cnekrpami. [IpuBeneHne npuMepoB MOSBIEHUS B IPUPOJE U
WCIIOJIb30BaHUs B TEXHUKE SIBICHUN UHTepdepeHINH,
TUQpakuuy, MOJSpU3aMU U Jucriepcun cBeTa. [lepedncnenue
METO/I0B IIO3HAHUs, KOTOPBIE MCII0JIb30BaHbI IPU U3YYEHUU
YKa3aHHBIX SIBJICHUN

6. DeMeHThI KBAaHTOBOM (hH3UKH

KBanroBag ontuka

Habmronenue gporoanexrpudeckoro s¢pexra. O0bsicHeHUE
3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX IPEICTABICHUH.
PacueT MmakCUMaJIbHOM KHHETUYECKOW SHEPTUHU 3JIEKTPOHOB
pu poTodnekTpudeckoM dddexre. Onpenenenrue padoThI
BBIX0/Ia 3JICKTPOHA MO TpapUKy 3aBUCUMOCTH MaKCUMaIbHOM
KUHETHYECKOW YHEPTUU (POTOIICKTPOHOB OT YaCTOTHI CBETA.
H3mepenue paboTsl BBIXOAA IeKTpoHa. [lepeurncnenne
npuOOPOB YCTAHOBKH, B KOTOPBIX MIPUMEHSIETCS
0e3ruHepIMOHHOCTH (hoTodPdexTa. OOBsICHEHNE
KOPITYCKYJISIPHO-BOJTHOBOTO JTyajii3Ma CBOHCTB (DOTOHOB.
OOBbscHEHNE POJIM KBAHTOBOM ONTUKU B pPa3BUTUU
COBPEMEHHOM (pH3HKH

duzuka aroma

HaOnroneHue nuHeiyaThIX CeKTpoB. PacueT yacToTsl 1
JUTMHBI BOJIHBI HCITYCKAEMOT'0 CBETA IIPHU MEPEXO0e aTOMa
BOJIOPOJIa U3 OJJHOTO CTAllMOHAPHOT'O COCTOSIHUS B APYTOE.
OOBsicHEeHHE TTPOUCXOXKICHHSI JINTHEHUATOTO CIIEKTpa aToMa
BOZIOpOJA U pa3inyusl JMHEHYATBIX CIIEKTPOB PA3TUUHbBIX
ra3zoB. MccnenoBanue nuHenyaToro crnekrpa. McciaenoBanue
MPHUHIINTIA PAOOTHI JIIOMIUHECIICHTHOM nammbl. Habmonenue u
00BsSICHEHUE TIPUHIIMIA IeUCTBUS 1a3epa. [[puBenenue
IIPUMEPOB HMCIIOIb30BaHMsI Jla3epa B COBPEMEHHON HayKe U
texHuke. Mcnons3zoBanue MHTEpHETA A1 MOKUCKA
nH(GOpMaIINHU O MEPCIICKTHBAX MPUMEHEHUS J1a3epa

®u3uka aTOMHOTO A/1pa

HabGmonenne TpekoB anbda-uacTul] B kamepe BunbcoHa.
PeructpupoBanue sii€pHBIX U3Iy4EHHUI C MOMOIIBIO CYETYHKA
I'eiirepa. Pacuet sHeprum cBsi3u aTOMHBIX s1ep. Onpenenenue
3aps/ia 1 MacCOBOI'O YMCJIa ATOMHOTO $1Ipa, BO3HUKAIOIIETO B
pe3yabpTaTe paJuoaKTUBHOIO pacnaja. Beruncienue s3uepruu,
OCBOOOKIAIONICHCS PU paAOaKTUBHOM pacIa/e.
OmnpenenieHre MPOAYKTOB sIEpHON peakiu. Beruncnenue
SHEPTUH, 0OCBOOOKIAIOIIECHCS MPU SACPHBIX PEaAKIIHIX.
IToHMMaHNEe TPEUMYIIECTB U HEOCTATKOB MCIOIb30BaHUS
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aTOMHOMW SHEPIUM YU HOHU3UPYIOLIUX U3Iy4YEHUN B
IIPOMBILIEHHOCTH, MeauuuHe. M3noxenue cyru
HKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX ¢ OMOIIOTUYECKUM
JIEICTBUEM PAaIUOAKTUBHBIX n3iydeHuil. [Iposenenue
KJIaccu(hUKaUKU 3JIEMEHTAPHBIX YaCTHUII 110 UX (PU3HUECKUM
XapaKTepucTHKam (Macce, 3apsay, BpEeMEHH KU3HU, CIIMHY U T.
1.). [loHnMaHne ieHHOCTEN HAYYHOIO IO3HAHUS MUpPaA HE
BOOOIIIE /1715 YEIOBEUECTBA B LIEJIOM, a JUIsl KayKA0Tr0
o0yyarolerocs JU4HO, LIEHHOCTEH OBJIAJICHUS METOJOM
HAy4YHOTO MO3HAHUSI [T JOCTHKEHUs ycIiexa B JJ000M BHJIE
IIPAKTUYECKON AESITEIbHOCTU

7. DBommonusa Beenennon

CTpoeHue u pa3BUTHE
Bcenennoint

Ha6mronenue 3a 3Be3namu, JIyHOH U TUTaHETAMU B TEJIECKOII.
HaOnroeHne coMHEYHBIX MATEH C MTOMOIIIBIO TEJIeCKoNa U
COJTHEYHOTO 3KpaHa. Mcnons3oBanue MHTEpHETA 17151 TTOMCKA
n300pakeHU KOCMHUECKUX 00BEKTOB U MH(opMaIuu 00 ux
ocobenHocTsax OOCyKAeHHE BOZMOKHBIX CIIEHapUEB
sBommonnn Beenennoit. Mcnonb3oBanue MHTepHeTa s
MoKcKa COBpeMeHHOU nHGOpMaluu 0 pa3BUTHH BceneHHoil.
Omnenka HHPOPMAIUH C TTO3UIIUU €€ CBOWCTB: JIOCTOBEPHOCTH,
00BEKTUBHOCTH, MOJHOTHI, AKTYaJTbHOCTHU U T. 1.

DOBomronus 38e34. [ nnoresa
npoucxoxaenust ConHeuHon
CUCTEMBI

Beruuciienue sHEprun, 0CBOOOXKIAIOIICHCS TPH
TEPMOSAJIEPHBIX pe- akusIX. PopMyIHpoBKa MpodiieM
TepMOsiIepHOH dHepreTHKH. OOBSICHEHNE BIUSHUS COTHEYHOM
aKTUBHOCTH Ha 3emutro. Ilonnmanue POJIn KOCMHUYCCKUX
UCCIICIOBAHHM, UX HAYYHOTO U IKOHOMHYECKOTO 3HAYCHUSI.
OO0cyxneHne COBPEMEHHBIX THIIOTE3 O MPOUCXOKICHUN
CoJIHeYHOW CUCTEMBI.
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IMPUJIOKEHHUE 1

K pabouelt mporpamMme y4yeOHOro npeamMera

IIJIAHUPOBAHUE YUYEBHBIX 3AHATHUI C UCTOJIb30BAHUEM
AKTHUBHbBIX I UTHTEPAKTUBHbBIX ®OPM U METOAOB OBYUYEHUA CTYIAEHTOB

Ne AKTHBHBIE U
n/n Tema y4eOHOro 3aHATHSA Koa-so HHTEPAKTHBHbIE (GOpPMBI Kon (])opanyengblx
4acoB H MeTOlbI 0By eHNs: KOMIIeTeHIM i
1. | 3aKOH BCEMMPHOI'O TATOTEHHS 1 Kunoypok OK 1. OK 2.
2. 3BYKOBBIC BOJIHBI 1 Hayuno-npaktnueckas OK 6. OK 3.
KOH(epeHIHs
bpoyHoOBCKOE ABUKEHUE . 1 HNHTepakTUBHBIN TU1aKaT OK 4. OK 5.
Cuibl B3aMOJICUCTBHS MOJIEKYJT 1 HNHTepakTUBHBIN TU1aKAT OK 1. OK2. OK 3.
Cuutbl B3aumoieicTBus MoJiekyil. CTpoeHHe ra3000pa3HbIX, KUAKUX U 1 HNHTepakTUBHBIN TU1aKaT OK 6. OK 3.
TBEPJBIX TEI
6. Wneanwubiii raz. CpenHee 3HaUeHUE KBaJIpaTa CKOPOCTH 1 WNHTepakTUBHBIN M1aKaT OK 4. OK 5.
7. OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUYECKONW TEOPUH rasa 1 HHTepakTUBHBIN III1aKAT OK 1. OK 2. OK 3.
8. Tennossle neuratenu. KIIJ[ TennoBsIx aBUraTesei. 1 [IpesenTanus OK 2. OK 4. OKS5.
9. TermioBble IBUTATENN U OXpaHa OKPYKAIOIIEH CPEeIbI. 1 Hayuno-nipaktuyeckas OK 2. OK 4. OK 5.
KOH(epeHIHs
10. | 3akon Oma I y9acTKa Ienu 1 Kunoypox OK 4. OK 5.
11. | DnexTpuueckuii Tok. Cuia Toka. 1 Kunoypox OK 6. OK 3.
12. | 3akon OMa ISt TIOJTHOM TIETTH . 1 Kunoypox OK 4. OK 5.
13. | BzaumopueiicTBre TOKOB . MarautHoe moJie. MarautHast HHIyKIUs 1 Kunoypok OK1.0K 2. OK 3.
14. | Cuna Amnepa. [Ipumenenue cuibl Amrepa 1 Kunoypok OK 4. OK 6.
OK 3. OK 5.
15. | Cuna Jlopenna. 1 KuHoypok OK 4. OK 6.
OK 3. OK 5.
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16. | MarHuTHBIEC CBOIICTBA BEIIECTBA. 1 Kunoypoxk OK 4. OK 6.

OK 3. OK 5.
17. | Ucrounuku ceeta. Buasl nsnydeHuii 1 [pesenTarmst OK 2. OK 4. OK 5.
18. | CexTpsl ¥ crieKTpajbHbIE anmapatsl. Buasl criekTpoB. CreKTpaabHbIH 1 [Ipe3enTanus OK 2. OK 4. OK 5.

aHam3

19. | MudpakpacHoe U yiabTparoIeTOBOE U3y ICHHE 1 IIpesenranus OK 2. 0K 4. OK 5.
20. | PeHTreHOBCKME JIyuH 1 IIpesenTanus OK 2. 0K 4. OK 5.
21. | IlIkana 5IEKTPOMATHUTHBIX M3ITy4EHUH 1 Hay4Hno-mipakTryeckas OK 2. OK 4. OK 5.

KOH(EepeHIHs
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