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ConepxaHue TPOrpaMMbl
OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl C MOJIYYEHHUEM CPEIHEro OO0IIero o0pa3oBaHus,
pa3zpabotanHoi B coorBeTcTBUU ¢ TpeboBanusiMu GI'OC COO.

pealIn3yCTCd B IIPOLOCCCC OCBOCHHUA CTYICHTAMHU

PabGouass mporpamma yue6Horo mnpenmera OVIIL.10 ®usuka paszpaboraHa B
COOTBETCTBUM C TPEOOBAHUSIMU:

— (enepaibHOTO TOCYJApCTBEHHOTO O00pa30BATEIBHOIO CTaHAApPTa CPEAHETO
npodeccuonanbHoro oopazoanus (PI'OC CIIO) no cnenuansHoctu 20.02.04 [MoxapHas
0e30MacHOCTh, YTBEPKIECHHOTO MpHKa3oM MuHuctepcTBa oOpa3zoBaHusa U Hayku PO ot
«18» anpens 2014 r. Ne 354,

— pEeKOMEHJAIMAMU 1O peaju3aluu CpeaHero oOiiero oOpa3oBaHUs B
npefenax OCBOEHHSA 00pa3oBaTelIbHBIX MPOTPaMM  CPEIHEro MpodhecCHOHATIBHOTO
oOpazoBanusi Ha ©0a3e OCHOBHOTO O0IIEro o0pa3oBaHUsA C Y4YEeTOM TpeOOBaHUMN
denepalbHBIX  TOCYIAapCTBEHHBIX  O0pa30oBaTEIbHBIX CTAHAAPTOB U IMOJydaeMOu
CHEIUAIFHOCTH WM Tpodeccuu cpemaHero MmpodecCHOHATBHOTO o0pa3oBaHus (yTB.
MunuctepctBom npocsemienus PO 14 anpens 2021 r.),

- MIPUMEPHOMN [IpOrpamMMBbl y4e0HOTO npeaMera dusuka TS
npoeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpPraHu3aiuii, pekoMeHaoBaHHON DenepanbHbIM
rOCYIapCTBCHHBIM aBTOHOMHBIM YUpexkacHUuEeM «DenepaabHblii HWHCTUTYT Pa3BUTHS
obOpazoBanus» (naee — DPI'AY «DHMPO») B kauecTBe NPUMEPHON MPOTpaMMBbl st
peanuzaiuyu OCHOBHOM mpodeccuoHalbHOM oOpaszoBaTenbHOM mporpammbl CIIO Ha 6asze
OCHOBHOTO 001iero o00pa3oBaHusi C TOJYYEHHEM CpeaHEero oOmiero obpa3oBaHus,

potokon Ne 3 ot «21» utons 2015r., peructpanmonusiii Homep perer3un Ne 384 ot «23»
utoiist 2015r. ®I'AY «DUPO».
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1. HIOACHUTEJIBHAS 3AIINCKA

[IporpamMMa y4eOHOTO MpeAMETa OPUEHTHpPOBAHA Ha peanu3alfio QenepalbHOTO
KOMIIOHEHTa rOCyIapCTBEHHOT0 o0pa3oBarenbHoro cranaapra (naitee — ®I'OC) cpennero
(momHoro) o6miero oOpa3zoBanus OVYIL.10 ®usuka Ha 06a30BOM ypOBHE B Ipejenax
IpOTpaMMbI TIOJITOTOBKH CHenuaincToB cpeaHero 3BeHa (manee I[IIICC3) cpemuero
npoecCHoHaTBEHOTO 00pa30BaHUs C YIETOM MPOGUIIS MOIyIaeMOoro mMpo(ecCHOHaTEHOTO
oOpasoBaHws.

Conep:kanue NporpaMMbl HANIPABJIEHO HA JOCTHKEHHE CIAEAYIOIIMX IeJIe:

—  OCBOCHHE 3HaHUH 0 QyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHAX U MPUHIUIIAX,
JeXKallUX B OCHOBE COBPEMEHHOW (U3MUECKOW KapTHUHBI MHpa; HauOoJiee BaKHBIX
OTKPBITUSIX B 00JacTU (PU3MKU, OKa3aBIIMX OIPEICIAIONICe BIUSHUE HA pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUHU; METOJIaX HAYyYHOTO MMO3HAHUS IPUPOJIbL;

—  OBJIQJICHUE YMEHUSAMH MPOBOJUTH HAOJIOACHUS, IIJIAHUPOBATh U BBIMOJIHATH
HKCTICPUMEHTBI, BBIIBUTATH TUIIOTE3bI U CTPOUTH MOAEIH, IPUMEHSTh MOJYYSHHBIC 3HAHUS 110
¢u3uke sl OOBSICHEHUS Pa3HOOOpA3HbIX (PU3MUECKUX SBJICHHA M CBOWCTB BELIECTB;
NPAaKTUYECKU MCIOJb30BaTh (hM3UUECKUE 3HAHUS; OIEHMBATH JIOCTOBEPHOCTh €CTECTBEHHO-
Hay4YHOU uHdOpMaIuy;

—  pa3BUTHE T[03HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B TpOIECce MPHOOPETEHUS 3HAHUM M YMEHHH MO (U3UKE C MCIIOJIb30BaHHEM
Pa3JIMYHBIX UCTOYHUKOB MHPOPMAIIUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH;

—  BOCOUTaHHE YOEKJIEHHOCTH B BO3MOXXHOCTM TO3HAHUS 3aKOHOB TPHUPOJIBI,
MCTIONIb30BAHMS JIOCTIDKEHUN (U3UKKM Ha OJlaro pa3BUTHS YEOBEYECKOW IMBUIU3AIINY;
HEOOXOJMMOCTH  COTPYJHUYECTBA B  MPOIECCE COBMECTHOTO  BBITIOJIHEHHSA  3ajad,
YBOKUTEIHHOTO OTHOIIIEHHSI K MHEHUIO OMIMOHEHTA MpU 00CYXACHUM MPOOJIEM €CTECTBEHHO-
HAY4YHOT'O COJIEP’KaHMsI; TOTOBHOCTU K MOPAJIbHO-ITUUYECKON OLIEHKE MCIIOIb30BAHUS HAYYHBIX
JIOCTUKEHU, 9yBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPYXKAIOIICH CpeIbl;

—  WUCINOJIb30BaHWE NPUOOPETEHHBIX 3HAHUN W YMEHUW Uil  pPEIICHUS
NPAKTUYECKUX 3a/1au TOBCEJHEBHOW JKU3HM, oOecredyeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HHU, PpAIMOHAIBLHOTO MPHUPOJONONL30BAHUS M OXpaHbl OKpYXawollehd cpeasl Hu
BO3MOKHOCTh NPUMEHEHHUS 3HAHUU MPH PEIICHUU 3a/1ad, BO3ZHHKAIOIIUX B IMOCIEAYIOMIEH
npodecCHOHAIBHON e TETLHOCTH.

Ha usyuenne npeamera OVYIL.10 ®uzuka no cneunanbHocty 20.02.04 IloxapHas
6e3omacHOCTh OTBOAMUTCS 178 4acoB B COOTBETCTBUHU C Pa3bSICHEHUSMHU 10 pead3aIluu
dbeneparbHOTO TOCYAApPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEAHEro OOIIEro
obpazoBanus (MpoduiabHOE 00yUeHNE).

B mpodwibHyt0  COCTaBISIONIYyIO  BXOAUT  MPOGECCHOHATIBHO  HAIPABICHHOE
coliepikaHue, HeoOxXoaumoe Uit (OpPMUPOBaHUS y OOy4arommxcs NpOoPecCHOHATBHBIX
KOMIIETEHIINH.

B nporpamme no npeamery OVYIIL.10 ®usuka, peannsyeMoi Mpu MOArOTOBKE CTYJIEHTOB IO
CHEUHUAJIBHOCTH TEXHUYECKOro Mpoduiis, NpodUIbHON COCTABISIOMIEH SIBISIOTCS
paszienbl: BBEJECHUE, OCHOBBI MOJICKYJISIPHOU (DU3UKH U TEPMOJIMHAMUKY, ONTHKA.

B nporpamme TeopeTHUeCKHME CBEIEHUS JIOMOJIHAIOTCS JEMOHCTPALMSIMHU U
71a060paTOPHBIMHU pabOTaAMH.



[Iporpamma coepKUT TEMATHYECKHU IUIaH, OTPAKAIOIIUN KOJIMYECTBO 4YacCOB,
BbIZIeNIsIeMoe Ha u3ydyeHnue npeamera OVYIL.10 duzuka.

KonTposs kauectBa ocBoeHus npeamera OVYIL.10 ®uzuka npoBOaUTCS B IPOIECCe
TEKYIIEeTro KOHTPOJISI M IPOMEXKYTOUHOM aTTECTaIlUH.

Tekyuii KOHTPOJIb MPOBOJUTCS B Mpeseaax yueOHOro BpEMEHH, OTBEJACHHOTO Ha
npeaMeT, Kak TpagullMOHHBIMHU, TaK ¥ HWHHOBAIMOHHBIMH METOJAMH, BKJIIOUas
KOMIIBIOTEPHOE TeCTUpOBaHUE. Pe3ynbTaTbl KOHTPOJS YYUTHIBAIOTCS MPU TMOJBEIACHUU
UTOTOB MO MPEJIMETY.

[IpomexxyTodHast aTTecTalys MPOBOIUTCSA B (GOpME dK3aMEHA M0 UTOTaM H3yUCHHUS
npeaMera.

[IpomexxyTouHast arTecTanus B BHJE AK3aMEHa MO MPEAMETY MPOBOIUTCA 3a CUET
BPEMEHH, OTBEJICHHOTO Ha €€ OCBOCHHE.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

®uzuka sBIseTCs (QPYyHIaMEHTAIBbHON 00I11e00pa30BaTENbHON JUCIHUIUIMHONW CO
CIIOKUBIIIUMCST YCTOWYMBBIM COACPKAaHUEM W OOIMMUMH TPEOOBAHHWSIMHU K IOATOTOBKE
00yJaroImxcs.

IIpu ocBoenun cnemuanbHoctu 20.02.04 IloxkapHast Oe3omacHOCTh (puU3HMKa
uszydaetcsi Oosee yriayOleHHO, Kak MpoduibHas ydyeOHas JUCIMIUINHA, YYUTHIBAIOIIAS
crienu(UKy 0CBaMBaEMOM CIICIIMAILHOCTH.

[TpodunbHOM coCTaBIAIONMICH 1711 BBEICHUS SABJISIOTCS CIEAYIOUINE UIAKTUYECKUE
CAMHUIIBI: MOJCIUPOBAHUE (PU3NYECKUX SIBICHUW W TMPOIIECCOB, (hU3myecKas BEIUYMHA,
MOTPENTHOCTh U3MEPCHUH (PU3NUECKUX BEITUIMH;

st pazaena 2 «OCHOBBI MOJIEKYJISIPHOW (PU3MKU ¥ TEPMOIWHAMUKHN» SIBIISIOTCS:
CTpOEHHE Ta3000pa3HbIX, KUIKUX U TBEPIBIX BEIIECTB, NABJICHUE Ta3a, Ta30BbIC 3aKOHBI,
TepMOJMHAMHUYECKAs TEMIIEpaTypa, METOJIbl U3MEPEHUsI TeMIIepaTyphl, padboTa, TEIoTa,
3aKOHBI TEPMOJIMHAMHKH, CBOMCTBA IMapOB, CBOMCTBA KUIKOCTH, MEXaHUYECKHE CBOMCTBA
TeJ, TeTJIOBOE PACITUPEHHE Ta30B, KUIKOCTEH, TBEPIBIX TET,

s pazaena 4 «KomeGaHust uW BOJHBI»: DJIEKTPOMAarHUTHBIC KOJeOaHUS,
NEepeMEHHBIM  TOK, TpaHchopMarop, TMOJIydeHHe, Tepenadya M pacrpeesieHHue
AIEKTPOIHEPTHH,

st pazaena 5 «OnTUKa»: CKOPOCTh CBETA, 3aKOHBI MPEIOMJICHHUS U OTpaKEHUS
cBeTa, MHTEpPEepeHLMs U TU(paKIs CBETa, BUIbI CIIEKTPOB.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYuebnsiit npeqmer OVYIL.10 duzuka uzydaercss B 0011e00pa30BaTEILHOM IUKIIE
y4e0OHOT0 TUIaHa OCHOBHOW 00pa30BaTeIbHON MPOTpaMMBbl CPEIHETO MPOo(ecCnOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs C MOJYYCHHUEM CPETHETO OOIIero
00pa3oBaHus.



2. TEMATHYECKOE IINTAHUPOBAHUE

HaunmenoBaHmue pa3aejia

KoauuecTBO 4acoB

MaKCUMAaJbHAas
yuyeOHas
Harpyska

CaMOCTOSITe/IbHASA
yueOHasi padoTa

o0s13aTe/IbHAS Ay IMTOPHASA

y4yeOHasi Har

y3Ka

TeopeTHYecKoe
o0yueHue

JIP u 113

BBenenue

2

2

Pa3zngen 1. Mexanuka
Tema 1.1. Kunemaruka
Tema 1.2. 3axoHbl MexaHUKH HproToHA
Tema 1.3 3akoHbI COXpaHEHUs] B MEXAHUKE

34

10

24

Paznen 2. OcHOBBI MOJIEKYISIPHON (DU3HKHU ¥ TEPMOTUHAMUKU
Tewma 2.1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. Maeanbuplii ra3
Tema 2.2. OCHOBBI TEPMOJUHAMUKHI
Tewma 2.3 CpoiicTBa mapoB
Tewma 2.4 CoiicTBa )XUJIKOCTEH
Tewma 2.5 CBoiicTBa TBEPBIX TEI

49

19

26

Pasznen 3. DnexrpoauHamuka
Tewma 3.1. DnexkTpudeckoe mose
Tewma 3.2. 3aK0HBI TOCTOSTHHOTO TOKa
Tema 3.3 DnexTpuueckuil TOK B OJIYIPOBOAHUKAX
Tewma 3.4 MarauTtHoe nosue
Tewma 3.5 DnexkTpoMarauTHast UHYKIIHS

67

19

38

10

Paznen 4. Konebanus 1 BOJIHBI
Tema 4.1. Mexanuueckue KojeOaHus
Tema 4.2. Ynpyrue BoJIHbI
Tema 4.3 DnekTpoMarHuTHBIE KoJIeOaHUs
Tema 4.4 DneKTpOMarHuTHBIE BOJIHBI

36

14

18

Pa3nen 5. Onrtuka
Tema 5.1. Ilpupona ceera
Tema 5.2. BoimHOBBIE CBOMCTBA CBETA

27

14

Paznen 6 OcHOBBI crieliMalIbHON TEOPUH OTHOCUTEIBHOCTH
Tema 6.1 OCHOBBI CclieIIMATIBLHONW TEOPUH OTHOCUTEIBLHOCTH

10




Paznen 7. DnemMeHTHI KBaHTOBOM (DU3HKH
Tema 7.1. KBanToBas onTuka
Tema 7.2. ®usznka aToma
Tema 7.3 @usnka aTOMHOTO siipa

30

10

18

Pa3nen 8. DBomronusa Beenennoii
Tema 8.1. Ctpoenue u pazsurue Beenennou
Tema 8.2. OBomonus 38e311. [ 'unoresa npoucxoxacHusa CoTHEUHON
CHCTEMBI

12

Hroro

267

89

152

26




3. COAEP)KAHUME YYEBHOI'O ITPEJIMETA
OVYIL.10 PU3UKA

HaumeHoBaHue pa3jiesioB u

Copaepxxanue yqyeOHOIro MaTepuaJa, 1a00paTopHble M NPaKTHYecKHe padoThl,
caMocCTosiTeIbHAsA padoTa 00y4yaommxcst

O0BeM B yacax

TeM
Ousuka- (yHIaAMEHTAIbHAS HayKa O Npupoje. EcTecTBEHHO- Hay4YHBIH METO]| MO3HAHHS, €T0
Brenenue BO3MOXXHOCTH M TPaHUIIBI IPUMEHHUMOCTH. MojenupoBanue (HU3NYeCKUX SBICHUN M IPOLIECCOB. 2
Owusnueckas BenuunHa. [lorpenHocTh U3MepeHuid Gu3nYeckux BeduurnH. Ou3ndeckue 3aKOHbI U
TpaHUIIBl KX TPUMEHUMOCTH. 3HaueHHe (PU3UKH IPU OCBOCHHUH CTICIMAIBHOCTH.
Pa3nea 1. Mexanuka 34
Tema 1.1. Kunematuka Coaep:xxanue yueOHOro MaTepuaJia: 10

1. Mexanu4eckoe JIBHKEHHUE.

Mexanunueckoe asuxenue. [lepememenue. [1yts. CkopocTs. PaBHOMEpHOE NPAMOIUHENHOE
JIBIKCHHUE.

2. Buabl MeXaHH4€CKOT0 IBHKEHHUSI.

PaBHOMEpHOE nBHXKEHUE, TPAMOJIUHENHOE PABHOYCKOPEHHOE JIBHKEHUE. .

3. Buabl MeXaHH4€CKOT0 IBHKEHHUSI.

PaBHOmIEpemMenHoe npsiMmosHEitHOE nBIKeHHE. CBOOOIHOE MaieHHE.

4. JIBU:KeHHe TeJia OPOIIEHHOT0 TOPU30HTAJIBHO M MO/ YIJIOM K TOPU30HTY.

JIBrkeHue Tena OpOIIeHHOTO0 TOPU30HTAIIBHO U TIOJT YTIIOM K TOPHU30HTY.

S.IBMiKeHHE TesIa 10 OKPYKHOCTH

PaBHOMEpHOE ABMKEHNE TTO OKPY)KHOCTH

JleMoHCTpanun
3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETa. BUAbI MEXaHUYECKOTO ABHIKEHHS.

JlaGopaTropHble padoThbI

HE IPETyCMOTPEHO

IlpakTHYeckHe 3aHATHA

HE NPEAYCMOTPEHO

KoHTpoJibHbIE padoThI

HE IPETyCMOTPEHO

CamocrosiTeibHast padoTa 00y4YalOIMXCs: 2
1. Pemienne cuTyallMOHHBIX 3a7adY .
2. OTBETHI Ha BONPOCHI.

Tema 1.2. 3akonsl Mexanukn | Conep:kanue y4eOHOro MaTepuaja: 8

Hrniorona

1. 3axkounsl HeloTOHA.




ITepssiii 3akoH HeroTona. Cuita. Macca. Mmnysnesc. Bropoii 3akon Hetotona. Tpetuii 3akoH
Herotona.

2. 3aKkoH BceMUPHOro TaroreHus. ['paBuranuonHoe noje. Cuia tskectu. Bec.
3aKOH BCEMUPHOTO TAroreHus. I'paButannonHoe noie. Cuna tsxectu. Bec.

3.Cuiibl B MeXaHUKeE: YIIPYTOCTH, TPEHHUE, CHIIA THAKECTH, PEAKIUH ONOPHI.

Cuiibl B MEXaHUKE.

4.Cuiibl B MeXaHHUKe: YIIPYTOCTH, TPEHHE, CHJIA THAKECTH, PEAKIUH ONOPbI.

Cuibl B MEXaHUKE.

JemMoHCcTpauMu

3aBUCUMOCTh YCKOPEHMsI Tejla OT €ro Macchl U CHJIbI, JeHCTBYOIEH Ha Teno. ClI0KEHHE CHIIL.
PaBeHCTBO M IPOTUBOIIOJIOKHOCTh HAPABIEHUS CUJI ACUCTBUS U IPOTUBOACUCTBHSL. 3aBUCUMOCTD
cuJIbl ynpyroctu ot gegopmaruu. Cuiibl TpeHusi. HeBecomocTs.

JlabopaTopHble padoThbI

HC IPCAYCMOTPCHO

HpaKaneCRue 3aHATHSA

HE NPEAYCMOTPEHO

KonTposabHble padoThl

HC IIPCAYCMOTPCHO

CamocrosiTesibHas padoTa 00y4YarOIIUXC: 2
1. PemieHue CUTYalMOHHBIX 3a]1a4.
2. OTBeTHI HA BOIMPOCHI.
3. 3anonHenue TaOIHUIIEL.
Tema 1.3 3akonbl Copepxanue yuyeOHOro marepuaJa: 6

COXpaHCHUA B MEXaHHUKE

1. 3akoH coxpaHeHus] MMIIYJ/IbCA.

3aKOH COXpaHEeHUsl UMITyJbca. PeakTHBHOE JBUKEHUE.

2. PaGoTa M MOIIIHOCTD.

Pa6ota cuiel. PaboTa moTeHInanbHbIX CHI. MOIIHOCTb.

3. Mexanuyeckas JHeprusi. 3aKOH COXpPaHEeHHUs] MEXaAaHUYECKOIi IHEPTUH.

Oneprusi. Kunernueckas sHeprus. [loTeHnmanbHas sHeprus. 3aKOH COXpaHEHUST MEXaHUYECKOM
sHepruu. [IpuMeHeHne 3aK0HOB COXpaHEeHMUS.

JleMoHCTpanun
PeaktuBHOE nBmxkenue. [lepexoa moTeHMaaIpHOM SHEPTUH B KHHETHUECKYIO0 i OOPaTHO.

JlabopaTopHbie paboThl

HE MPEAYCMOTPEHO

IIpakTnyeckue 3aHsATHS

HE IPETyCMOTPEHO

KoHTpoJibHbIE padoThI

HE NPEAYCMOTPEHO

CamocrosiTejibHasi padoTa 00y4YaroUUXCsi: 6
1. Perenne cuTyaninoHHBIX 3a/1a4.
2.0TBeTHI HA BOITPOCHI.

Pasznen 2 OcHoBBI 49

10




MOJIEKYJISIPHOH (PUM3UKH U
TePMOJIMHAMUKH

Tema 2.1 OcHOBBI
MOJIEKYJISIPHO-KHHETUYEeCKOM
Teopuu. UneasbHbIH ra3

Conep:kanue yuyeOHOro MaTepuaJa:

1.OcnoBubIe nooxennss MKT

Pasmepsl u macca monekyn u aromMoB. CTpoeHHE Ta3000pa3HbIX, KHUIKHUX M TBEPIbIX TeIl.
CxopocTu ABMKEHUS MOJIEKYI U UX U3MEPEHUE.

2.CTpoeHue razoo0pa3HbIX, :KUAKUX U TBEPAbIX Tel.

CtpoeHue ra3000pa3HbIX, KUIKUX U TBEPBIX TeEll.

3.0cHoBHOe ypaBHenue MKT

WneansHelii ra3. /lasnenue rasa. Temneparypa u ee usmepenue. ['a30BbIe 3aKOHBI

4.YpaBHeHHE COCTOSTHHS H/1€aJIbHOI0 ra3a

YpaBHEHHE COCTOSIHUS UAEAIBHOr0 raza. MomusipHas ra3oBasi HOCTOSIHHASL.

JdeMoHcTpannun
JBuxenue OpoyHoBckux uyactull. Jduddysus. 3meHeHue naBineHUs UHACAIBHOTO Tas3a C
U3MEHEHHEM TEeMIIEpaTypbl IpU NOCTOSHHOM o0beMe. M3oTepMuueckuil 1 M300apHbIi MPOLIECCHI.

JlaboparopHbie padoThl

HE NPEAYCMOTPEHO

IIpakTH4yeckue 3aHATHS

HC IIPCAYCMOTPCHO

KoHTpoJibHbIe padoThl

HE NPEAYCMOTPEHO

CamocrosiTeibHAas padoTa 00y4aloMXCs:

1. Pemenne cuTyallnOHHBIX 3a/1a4.

2. OTBeTHI Ha BOMPOCHI.

3. IlomroroBka mpe3eHTauuii Ha TeMbl: «McTOpUs pa3BUTHS MOJEKYISIPHO-KMHETUYECKOU
Teopun», «Bkitag oredecTBeHHBIX yueHbIX B pa3Butue MKT», «TepmonnHaMudeckue NIkaibhy.

4

Tema 2.2 OcHOBBI
TEePMOIUMHAMUKH

Copepxanue y4eOHOro MmaTepuaJa:

1.0cHOBHBIC NOHATHSA U ONPeAeICHUS TEPMOAMHAMUKHI

BHyTpeHHss sHeprusi cuctemMbl. BHyTpeHHsIsI sHeprus ujaeanbHOro rasa. Pabora u terora kak
dbopMbl TIepeauu dSHEPrHH. TemIoeMKOCTh. YACNIbHAas TEIJIOEMKOCTh. YPaBHEHHE TEIIOBOTO
OanaHca.

2. IlepBoe Ha4YaJI0 TEPMOTMHAMHUKH.

IlepBoe HauaI0 TEPMOAUHAMUKH JJIs1 U30IIPOLIECCOB.

3.BTopoe nHauasao repmoguHaMuku. [IpuHIMI KeiicTBUS TeMJIOBOI MAIIMHBI.

Anmabatusiii mponecc. KITJ[ TennoBoro nBuraresns.

4.Xoq0au1bHble MAaLIMHBbL. OXpaHa npUpoabI.

JAeMoHCcTpan U
V3MeHeHre BHYTpEHHEH SHepruu Tell Ipy CoBepIIeHUH paboThl. Moieny TeIIOBbIX JBUTaTeNeH.

JlabopaTopHbie paboThl

HE NPEAYCMOTPEHO
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IIpakTnyeckue 3aHsATHS

HE MMPEyCMOTPEHO

KoHnTpoJibHbIe padoThI

HE NPEAYCMOTPEHO

CamocrosiTesibHAsi padoTa 00yYaAO M XCS:

1. Pemienune cutyallMOHHBIX 3aau.

2. [lonroroBka cooOleHN Ha TeMbl: «BECKOHTAaKTHbIE METO/Abl KOHTpOJIL TEMIIEpaTyph»,
«Benunuaiiimume otkpbiTus Qusnkuy, «[lmazma — yerBeproe cocTosiHue BemiecTBay, «lIpobiaembl
JKOJIOTMM, CBSI3aHHBIE C HCIOJIB30BAHMEM TEIUIOBBIX MamuH», «DU3MYECKHUE CBOMCTBA
aTMocdeprl», «IKOJOTHUECKUE MPOOIEMBI U BO3MOXKHBIE TyTH MX PELICHUS.

OTBeThl Ha BONPOCBHL.

4

Tema 2.3 CBoiicTBa napos

Conep:kanue yue0HOro MaTepuaJa:

1.CeoiicTBa napos

Hcnapenne n koHaeHcanus. HachleHHBIH ap U ero cBOWCTBa. AOCOIIOTHAS U OTHOCHTEIbHAS
BIIQ)KHOCTb Bo3ayxa. Kunenue.

2.3aBHCHMOCTH TeMIIePATypPbl KUIIEHUSI OT 1aBJICHHS.

ITeperperslii map 1 €ro UCIOJIb30BAHUE B TEXHHUKE.

JleMoOHCTpaL Ul
ITcuxpomeTp u rUrpoMeTp

JlabopaTopHbie padoThI
M3mepeHne BIaXXHOCTH BO3yXa.

IIpakTHYeckHe 3aHATHA

KonTpoJbHbie padoT

CamocrosiTe1bHAas padoTa 00y4arOIMXCs:

1. Pemenue cutyallMOHHBIX 3ajay.

2. TlonroroBka cooOmeHuil Ha TeMmy: «HaHOTexHoOTHMS — MEXIUCHMIUIMHApHas o00JacTh
(GbyHIaMEeHTaIbHOMN U MPUKJIAHON HAyKU U TEXHUKN».

3. OTBETHI Ha BOIIPOCHI.

4. HaGmronenwue.

Tema 2.4 CBoiicTBa
KUAKOCTEH

Conep:xanue yueOHOro MmaTepuaJa:

1.XapakTepucTHKA KHKOT0 COCTOSIHUS BellleCTBa.

OHeprusi TMOBEPXHOCTHOTO CJos. SIBIEHHs Ha TpaHUIE >KUJAKOCTH C TBEPABIM TEJOM.
Kanwsipasie siBieHus!.

JleMoHCTpanun
Kumienne BOABI IIpW IMOHMXCHHOM JaBJICHUMU. SIBenns IMOBEPXHOCTHOTO HATSAXKCHUA U

CMadYuBaHUsI.

JlabopaTropHble padoThbI

HE MPEyCMOTPEHO

IIpakTHYecKkHe 3aHATHA

HE NPEAYCMOTPEHO
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KonTposabHble padoThl

HE MMPEyCMOTPEHO

CamocrtosiTe1bHast padoTa 00y4YalOImMXCs:

1. Pemenue cuTyanMoHHBIX 3a1ady.

2. [lonroroBka cooOuienuid Ha TeMbl: «OcMOTHYECKOe AaBlieHUe», «KanmuuisapHble sBICHHUS B
OBITY ¥ TEXHUKE.

3. OTBeTHI Ha BONPOCHI.

4

Tema 2.5 CBoiicTBa TBepabIX
Teq

Conep:kanue y4eOHOT0 MaTepuaJia:

1.XapakTepucTHKA TBEPIOI0 COCTOSIHUS BelllecTBA.

VYnpyrue cBoricTBa TBEpbIX Te. 3akoH ['yka.

2.MexaHu4YecKHe CBOIICTBA TBEPABIX TeJl.

TennoBoe paciupenne TBEpAbIX Tel U xkuakocteil. [lnaBieHne u KpucTauu3anus.

JleMoOHCTpaL U
Kpucramisl, amopdHbIe BelecTBa, XKUIKOKPUCTALIINYECKUE Tela

JlabopaTropHbie padoThl
I/I3y‘ICHI/IC TCIUIOBOTO PACIIMPCHUA TBCPIABIX TCII.

IIpakTH4yeckue 3aHATHS

HC IIPCAYCMOTPCHO

KoHTpoJibHbIE padoThI

HE NPEAYCMOTPEHO

CamocrosiTesibHast padoTa 00yYarOIIUXCH: 3
1. Pemenue cuTyalmOHHBIX 3aj1a4.
2. TloarotoBka coobmieHuii Ha TeMbl: «IIpuMeHeHNEe KUAKUX KPUCTAIIOB B IMPOMBILIUICHHOCTH,
«KOHCTpYKIIMOHHAsT TPOYHOCTh MATEpHUANIA U €€ CBA3b CO CTPYKTYpOil», «KuaKue KpucTawuibhy,
«Bnusnaue nedexToB Ha pU3NUECKHE CBONCTBA KPUCTAILIOBY.
3. OTBeTHI Ha BONIPOCHI.

Pa3nen 3 DuekTpoanHaMmnka 67

8

Tema 3.1 DuekTpuueckoe
noJje

Copaepxxanue y4eOHOro MaTepuaJa:

1.21ekTpryecKue 3apsabl.

3aKkoH coxpaHeHus 3apsaa. 3akoH Kynona.

2.271eKTpHYeCcKoe MmoJie.

PabGora cun nanekrpocrarmyeckoro mois. Pa3HOCT MOTEHUHMANIOB. ODKBUIIOTEHIIMAJIbHBIE
noBepxHOCTU. CBA3b MEKY HAIPSHKEHHOCTBIO M PA3HOCTHIO MOTEHIUAIIOB 3JIEKTPUUECKOTO MOJIS.
3.IM3JIEKTPUKH B 3JIEKTPUYECKOM I10J1€.

[Tonapuzanus AUIEKTPUKOB.

4.KoneHcaTopbl M MX IPUMEHEHHE.

CoennHEeHNE KOHJIEHCATOPOB B OaTapero. DHEprusi 3JEKTPUUECKOTO MOJIs.

JleMoOHCTpanun
B3anmopnencreue 3apsokeHHBIX Tell. IIpOBOJNHMKM B AJIEKTPUYECKOM moje. JIMAIEeKTpUKu B
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anexkTpudeckoM none. Kongencaropsl.

JlaboparopHbie padoThl
OmnpeJienenne EeKTPUIECKON eMKOCTH 3apsHKEHHOT0 KOHJIEHCaTopa.

HpaKaneCRne 3aHATHSA

HE NPEAYCMOTPEHO

KonTposabHble padoThl

2

CamocTtosiTe1bHast padoTa 00y4YaOImMXCs:
1. Pemenue cuTyallMOHHBIX 3ajiay.
2.0TBETHI Ha BOIPOCHI.

4

Tema 3.2 3akoHbI
MOCTOSAHHOI'0 TOKA

Coaepixanue yueOHOro MaTepuaJa:

1. DaexTpuyeckuii TOK

YcnoBust, He00X0AUMBIE /1151 BOSHUKHOBEHUS U MOAJICPKAHUS JIEKTPUUECKOI0 TOKA.
Cuna Toka U INIOTHOCTh TOKA. 3aKkoH OMa /1 yJacTKa LeMH.

2. DJieKTpHYecKoe CONPOTHBJIeHUE TPOBOAHNKA

3aBUCUMOCTb COIIPOTUBJIEHUSI OT TE€OMETPHUYECKHX pa3MepoB M TeMmieparypbl. CoequHeHHe
IPOBOJTHUKOB.

3. 3aMKHYTAasl JJIeKTpHYecKas nenb

DNEeKTpOABMKYILAS CUJIa UCTOYHMKA TOKA. 3akoH OMa Juisl MOJHOM 1enH.
4.CoenHeHNe HCTOYHUKOB TOKA 3JIeKTPHUYeCKOl dHepruu B darapero.
S5.Padora, MOIIIHOCTH M TEIJIOBOE JCHCTBHE JJIEKTPHYECKOI0 TOKA.

3akon Jlxxoynsa —Jlenmna.

10

JleMoOHCTpaL U
TemioBoe JENCTBUE DIEKTPUUECKOTO TOKA

JlabopaTopHbie padoThl

1. Uzydyenue 3akona Oma aJsi ydacTKa IeTH, MOCIEA0BATENbHOTO U MapalieIbHOTO COCTUHEHUS
MIPOBOJTHUKOB.

2. Nzyuenue 3axoHa OMa 11 MOJHOMH HETH.

3.0npenenenue IJIC 1 BHYyTPEHHETO CONPOTUBIICHUSI HCTOYHHKA HAIPSKCHUSI.

IIpakTHYeckHe 3aHATHA

HE MPEAYCMOTPEHO

KoHTpoJibHbIE padoThI

HE IPETyCMOTPEHO

CamocrosiTeibHas padoTa 00y4alOImMXCs: 6
1. Pemenue cutyallMOHHBIX 3a7ay.
2. OTBeTHI Ha BOIPOCHI.
3. 3anonHeHue TabIUIbL.
Tema 3.3 DuekTpnueckuit Copnepxxanue yueOHOro MaTepuaJa: 8

TOK B Pa3JIMYHBIX cpegax

1. DyekTpUYecKkHii TOK B MeTaJlJIax.
Pabora BeIXOfa.
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2. DJIeKTPUYeCKHi TOK B 3JIeKTPOJIUTAX.

3aKoHBbI 3J1eKTpoau3a. [[puMeHeHune 3IeKTpoar3a B TEXHUKE.

3. DJeKTpUYecKHUii TOK B ra3ax

Bunpbl razoBeix paspsnos. [lonstue o miazme. CBoicTBa U NPUMEHEHUE 3JIEKTPOHHBIX ITyYKOB.
4, DjeKTpUYecKHid TOK B MOJYNPOBOTHHUKAX

CoOcTBeHHASI MPOBOIUMOCTD TTOJYIIPOBOTHUKOB. [10yIIpOBOTHUKOBBIE TPHUOOPHI

JemMoHCTpauMu
CoOcTBeHHAass M TpHUMECHass MPOBOJUMOCTH MOJYINPOBOIHUKOB. IlOTyNmpOBOIHUKOBBINA THOJ.

Tpaunzucrop.

JlaboparopHbie padoThl

HE NPEAYCMOTPEHO

IIpakTH4yeckue 3aHATHS

HC IIPCAYCMOTPCHO

KoHTpoJibHbIe padoThl

HE NPEAYCMOTPEHO

Tema 3.4 MaruurHoe moJie

CamocrosiTesibHast padoTa 00yYarOIIUXCH: 3
1. 3amoygHeHnue TaOIUIEL.
2. IloaroroBka cooOIIeHUH Ha TeMbI: «AKYCTHUYECKHE CBOMCTBA MOIYITPOBOIHUKOBY,
«bunonsipasie TpaH3uCTOPb», «lloTyIPOBOIHUKOBBIC JATYMKH TEMIIEPATYPhI».
3.OTBETHI Ha BOIIPOCHI.
6

Coaep:xxanue yueOHOro MaTepuaJia:

1. MaruuTHoe moJe.

Bektrop MarHMTHOM MWHAYKIMHM MarHuTHOro mois. JlelicTBME MarHUTHOrO IO HA
NPSIMOJIMHENHBIN MPOBOIHUK C TOKOM. 3aKOH AMIiepa.

2. MarHuTtHblii noTok. PadoTa no nepemMenieHuI0 NPOBOJHMKA B MATHUTHOM I10JI€e.
3.JelicTBHe MATHUTHOTIO MOJIS HA IBUKYIIHIiCS 3apsi.

Cuna Jlopenna. Onpeznenenue yAeapHOTo 3apsiia. Y CKOPUTENIN 3apsKEHHBIX YaCTHUIL

JleMoOHCTpaLun
Oneir Opcrena. BzanMopelictBue NPOBOAHUKOB € TOKaMH. OTKJIOHEHHE 3JIEKTPOHHOIO IydKa
MarHUTHBIM MOJIEM. DJIEKTPOJBUTATENb. DNEKTPOHU3MEPUTEIbHBIE TPUOOPHI.

JlabopaTopHbie paboThl

HE MPEAYCMOTPEHO

IIpakTnyeckue 3aHsATHS

HE IPETyCMOTPEHO

KoHnTpoJibHbIe padoThI

HE MPEAYCMOTPEHO

Tema 3.5 DuekTpoMarauTHas
HHAYKIHSA

CamocrosiTe/ibHasi padoTa 00y4YaroIIUXCs: 4
1. OtBeTHI Ha BOMIPOCHI.
2.PeleHne CUTyallMOHHBIX 3a]1a4.

4

Copepxanue yueOHOro MmaTepuaJa:
1.2/iekTpOMarHuTHAs HHIYKIUS.
BuxpeBoe a1eKTpru4ecKoe MoJe.
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2. CaMmOMHaYKUMsl. JHEPTrUsi MATHUTHOTO MOJIS.

JleMoOHCTpaLuu
OnekTpomMariuTHas uHayKus. Onbitel @apanes. 3aBucumocts IJIC caMOMHIYKIIMKM OT CKOPOCTH
W3MCHEHHUs CHJIBI TOKa W HMHIYKTUBHOCTH TPOBOJHUKA. PabGoTa ayekTporeHeparopa.
Tpancdopmarop.

JlaboparopHblie padoThl
W3ydeHue ssBIEHUS 3JIEKTPOMAarHUTHON UHIYKIUH.

HpaKaneCRne 3aHATHSA

HE NPEAYCMOTPEHO

KonTposabHble padoThl

HE MPEAYCMOTPEHO

CamocrosiTesibHas padoTa 00y4YarOIIUXC:
1. PemieHue cUTyallmoOHHBIX 3a/1a4.
2.0OTBETHI HA BOIPOCHI.

2

Pa3gea 4 Kose0anusa u
BOJIHBI

36

Tema 4.1 Mexannueckue
KoJ1e0anus

Conep:xxanue yueOHOro MaTepuasa:

1. KoJsedaTeanHoe ABHKEHHE.

JluHeiHbIe MEXaHHYECKHE KoJiebaTenbHble CUCTEMBI. [IpeBpalenue YHEpruu pH KoJiedaTeIbHOM
nBrkeHnr. CBOOOIHBIE 3aTyXalolIMe U BBIHY)KICHHbIE MEXaHUYECKUE KOJIeOaHus

JleMoOHCTpaL U
CB00Oo/IHbIE U BBIHYKICHHBIE MeXaHNUeCcKue KojeOanus. Pe3oHaHc.

JlabopaTopHbie padoThl
M3ydeHne 3aBUCUMOCTH MeproJia KoeOaHN HUTSHOTO MasiTHUKA OT AJTUHBI HUTH.

HpaKTuqecm[e 3aHATHSA

HE NMPEAYCMOTPEHO

KoHnTpoJibHbIe padoThI

HE PEAYCMOTPEHO

CamocrosiTeibHas padoTa 00y4arOImMXCs: 2
1. Pemenue cutyallMOHHBIX 3ajay.
2. OTBeTHI HA BOMPOCHI.

Tema 4.2 Ynpyrue BoJIHbBI Conep:xxanue yueOHOIro MaTepuaJia: 4

1. XapakTepucTHKH yHIPYTHX BOJIH.

[Tonepeunble M TPOAOJBHBIE BOJHBL. YpaBHEHHME IUTOCKOM Oerymieil BonHbl. MHTepdepeHuus
BoJH. [ToHsiTHE O AUdpaKIUK BOJH.

2.3ByKOBBI€ BOJIHBI.

YpTpa3ByK U €ro IPUMEHECHHE.

JleMoHCTpaLun
OO6pa3oBaHue M paclpoOCTpaHEHHE YIPYTUX BOJH. YacToTa KonebaHui M BHICOTA TOHA 3BYKA.
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JlaGopaTropHble padoThbI

HE MMPEyCMOTPEHO

HpaKaneCRne 3aHATHSA

HE NPEAYCMOTPEHO

KonTposabHble padoThl

HE NMPEAYCMOTPEHO

CamocrtosiTe1bHAast padoTa 00y4YalOIMXCs:

1. Pemienuie cuTyallMOHHBIX 3ajiay.

2. [ToaroroBka coobmienuit Ha TeMbl: «/{udpakuus B Hamew ku3Hu», «YnprpasByk. [lomydenue,
CBOMCTBA, IpUMeHeHHe), «Du3nka U My3bIKay.

3.0TBETHI Ha BOIPOCHI.

4

Tema 4.3
DJIeKTPOMATHUTHBbIE
KoJIeOaHus

Conep:kanue y4eOHOT0 MaTepuaJia:

1. CBoOoanble 1 3aTyXauIue IeKTPOMATHUTHbIE KOJIe0aHUs.

[IpeBpamienrie  3Hepruv B KoyiebaTenpHOM  KOHType.  l'eHeparop  He3aTyxarouiux
AJIEKTPOMATHUTHBIX KoJieOaHUU. BBIHYKIEHHBIE 2JIEKTPUUECKUE KOJICOaHHUs.

2. IlepeMeHHBIIi TOK.

['eneparop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COITPOTHUBIICHUS IEPEMEHHOTO TOKA.
3.3akon Oma sl JJIEKTPUYECKOH Ienu TMepeMeHHOro Toka. PaGora m MoOIHOCTH
MepeMeHHOr0 TOKA.

4. Tpauncopmartopsbl.

Toxu BbICOKOM yacTOThI. [losryuenue, nepenaya v pacrpeeeHue JIEKTPOIHEPTUH.

JleMoHCTpanun

CB0OOIHBIE 3TIEKTPOMArHUTHbIE Kosiebanus. OcuuiuiorpaMMa rnepeMeHHoro Toka. Kongencarop B
Lenu MepeMeHHoro Toka. KaTymika MHIYKTMBHOCTH B LENM INEpeMEHHOro Toka. Pe3oHaHC B
HIOCJICIOBATEIbHON IIETTH IEPEMEHHOT0 TOKA.

JlabopaTopnbie padoThl
W3ydeHue ycTpoiicTBa U MpHUHIIKIIA paboThHI TpaHchopMaTopa.

HpaKanecm[e 3aHATUA

HE NMPEAYCMOTPEHO

KonTpoJibHbIe padoThI

HE MPEAYCMOTPEHO

CamocTtosiTeibHAs padoTa 00y4yalomMXcs:
1. OtBeTHI Ha BOIPOCHI.

2. Pemenvie cuTyaiMOHHBIX 3a/1a4.
3anosHeHHe TaOIHIIbI.

4

Tema 4.4
JIEKTPOMATHUTHBbIE BOJHBI

CopaepixaHue y4eOHOIro MaTepuaJa:

1.21eKTpOMArHUTHOE 10JIe KaK 0CO0bIi BHJ MATEPHUH.

DIIeKTPOMarHUTHBHIE BOJTHBI.

2.0TKpBITHIN KoJe0aTeabHbIN KOHTYP. M300perenue paano A.C. IlonoBbim.
Bubpatop I'epuia. [Tonsitue o pagunocssizu. [lpumeHeHne 31eKTpOMarHUTHBIX BOJTH

JleMoHcTpanuu
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W3nmyueHue v npuem 3JeKTPOMarHUTHBIX BOJIH. PagrocBsi3b.

JlaboparopHbie padoThl

HE NPEAYCMOTPEHO

IIpakTnyeckue 3ansaTus

HE NMPEAYCMOTPEHO

KoHTpoJibHbIE padoThI

HE NPEAYCMOTPEHO

CamocrosiTesbHAsi padoTa 00yYaAOIIMXCS:

1. 3anonHeHnEe TaOIUIIBL.

2. llonrotoBka coobmenuit Ha TeMmbl: «lllkama BSJIeKTPOMarHUTHBIX BOJIHY», «COBpEMEHHBIE
cpenctBa cBsizuy», CoBpeMEHHasi CIYTHHKOBas CBs3b», «Pa3BUTHE CpPEICTB CBSI3U U PaJHOY,
«Anekcanap CrenanoBud [lormos- pycckuii yueHbIi, H300peTaTeib paiuoy.

3.0TBeTHI Ha BONPOCHI.

4

Paszngea 5 OnTuka

27

Tema 5.1 Ilpupona cBera

Conep:xaHue yueOHOro MaTepuaJa:

1. 3akoHbI pacpocTpaHeHHs CBeTAa.

CKOpOCTh pacHpOCTpPaHEHUSI CBETAa. 3aKOHBl OTPAKEHHS U MpelomieHus cBera. I[lomHoe
OTpa)XeHHE.

2. JInu3sbl. ['71a3 kak onTuyeckasi cucTeMa.

OnTuueckue MpuOOpHI.

3.®doromerpus.

3aKOHBI OCBEIIEHHOCTH

JleMoOHCTpaL U
3aKOHBl OTpPaKEHUS M IpesoMmieHus cBeTa. [lonHoe BHyTpeHHee oTpaxeHue. OnTudeckue
puOOpHI.

JlabopaTopHbie padoThI
Omnpenenenne korpuIMeHTa NPETOMIEHHS CTEKIA.

IIpakTHYeckHe 3aHATHA

HE PEAYCMOTPEHO

KoHTpoJibHbIE padoThI

HE IPETyCMOTPEHO

CamocrosiTeibHast padoTa 00y4alOIMXCs:

1. PemieHue cUTyallMOHHBIX 3a/1a4.

2. IlogroroBka cooOmieHU Ha TeMbl: «AJIbTEpHATHBHAs HYHEPreTHUKa», «CBer —
3JIEKTPOMAarHuTHas BojiHay, «ONTUYECKUE SBJICHUS B IPUPOJIEH.

3.0TBEeTHI Ha BOIPOCHI.

4

Tema 5.2 BoiHOBEBIE
CBOMCTBA CBeTa

Conep:xxanue yueOHOro MaTepuaJia:

1. UnTepdepenums ceera

HNuTtepdepentus cBeta B TOHKUX 1uieHKax. Komnbia Herotona. Mcnonb3oBanue nHTepdepeHIny B
HAyKe€ U TEXHUKE.
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2. ndpakuus 1 noasipu3anms cBeTa

Judpakius cBeta Ha IIeIH B NapaUIeNbHBIX Jydax. Juppakunonnas pemerka.

3.I1ousiTue o rosorpaguu.

ITonspusanus ceera. I[lonsponsl.

4.]lucnepcusi cBera

Hucnepcuss cBera. Buapl cnektpoB. Crnektpel ucnyckaHus. CHEKTpsl  MOTJIOLIEHUS.
YnbrpaduoneroBoe u vHPpakpacHoe uznydeHus. PenrreHosckue syuu. VX nmpupona u cBoiicTsa

JleMoOHCTpaLuu
Nntepdepennus ceera. Judpaxuus csera. [onspuzanus csera. [Tonyuenue criekTpa ¢ moMOIIbO
npusMmel. [lomydenne ciektpa ¢ noMombio audpaximonHon pemerku. CoeKTpOCKoT.

JlaGopaTopHble padoThI
1. Onpenenenuve JIMHBI BOJIHBI C TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
2. Habnroienue cnekTpoB UCIYCKAHUS U MOTJIONICHHSI ¢ TOMOIIBIO CIIEKTPOCKOTA.

HpaKTuqecmde 3aHATHSA

HE MPEayCMOTPEHO

KoHTpoJibHbIE padoThI

HE NPEAYCMOTPEHO

CamocrosiTesibHast padoTa 00yYarOIIUXCH: 3
1. OTBeThI HA BOIPOCHI.
[TonroroBka cooOmienuii Ha TeMmbl: «PeHTreHoBckue nmyun. Mcropust oTkpeitusa. [Ipumenenuey,
«"onorpadust u ee npUMEHEHUEY.

Pa3nes 6 OcHoBbI 10

crenuaJbHOi Teopuu
OTHOCUTEJIbHOCTH
Tema 6.1 OcHOBBI Copepxanue y4eOHOro MaTepuaJa: 6

crenuaJbHON Teopuu
OTHOCHTEJIbHOCTH

1. PasButue CTO

HNHBapuaHTHOCTh MOAYJSl CKOPOCTH CcBeTa B BakyyMme. [loctynarsl DiHIITEHHA.
2. TIpocTpaHCTBO U BpeMsl CNIeNHATbHOI TEOPUH OTHOCHTEIbHOCTH.

3. DHeprus ¥ UMNYJbC PEJIITUBUCTCKON YaCTULIBI

CBs13b MacChl ¥ SHEPTUH CBOOOTHON YaCTHIIBI. DHEPTHUS TTOKOSI.

JleMoHcTpanuu

HE MPEAYCMOTPEHO

JlaGopaTropHbie padoThbI

HE IPETyCMOTPEHO

IIpakTHYeckHe 3aHATHA

HE NPEAYCMOTPEHO

KoHTpoJibHbIE padoThI

HE MPEJYCMOTPEHO

CamocrosiTeibHast padoTa 00y4arOImMXCs:
1. PenreHue CUTYaIMOHHBIX 33]1a4.
2. IlonroroBka coobmenuit Ha TeMbl: «Ilapamokc 6mu3HENOBY, «Benmukuit Ab0epT DUHINTECHHY.

4
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3. OTBETHI Ha BOMPOCHI.

Pa3znen 7 DiieMeHThI 30
KBAHTOBOW GU3NKHU
Tema 7.1 KBanToBasi ontuka | Conep:kaHue y4eOHOro Marepuasa: 6

1. Pa3BuTHe KBAaHTOBOIi TeOpHH

KBanrtoBas runoresa Ilmanka. @ortonbl. TemnoBoe wu3nydyeHue. PacrpezneiieHue >HEpruu B
CIEKTpe a0COOTHO YEPHOTO Tea.

2. ®oto3ddext

BryTtpennuii u BHemHu hoTtodnekrpudeckuit 3pdextol. Tumsr poTod1eMeHTOB.

3.JlaBjieHHe cBeTA.

[TonsiTHe 0 KOPIYCKYJSIPHO-BOJIHOBOM MPUPOJIE CBETA

JleMoOHCTpaL U

dotorpdexr

JlabopaTopHbie paboThl HE IIPETYCMOTPEHO
IIpakTHYecKue 3aHATHS HE MPEAYCMOTPEHO
KonTposabHble padoThl HE [IPEyCMOTPEHO
CamocrosiTe/ibHasi padoTa 00y4YalOUIUXCS: 3

1. OtBeThI Ha BOIMIPOCHI.

2.IlonroroBka coobmienuit Ha Tembl: «Dotodaddekr. [lpumenenue sBiaeHus ¢orodrpdexrar,
«DotornemenTol», «Anekcannp [puropreBud CToneToB — pycckuil (Gusuk», «OO0bsICHEHHE
dboTocuHTE3a C TOUKH 3peHus Gu3nKny, «Makc [Tmanky.

Tema 7.2 @usuka atoma Copepxanue yuyeOHOro marepuaJa: 6
1. PazBuTHe B3I/ISI10B HA CTPOEHME BelllecTBAa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPAX BOJOPOAA.

2. Slpepuasi MojieJib aToMa.

OmnsiThl 3. Pesepdopaa. Moaens aroma Booposia o H. bopy.

3. Jlazepwbl

KBaHTOBbIE r€HEPATOPHI.

JleMoHcTpanumn HE MPEAYCMOTPEHO
JlabopaTopHbie padoThl HE IIPETYCMOTPEHO
IIpakTHyecKkue 3aHATHS HE NPEeyCMOTPEHO
KoHnTpoJibHbIe padoThI HE IIPETYCMOTPEHO
CamocrosiTeibHas padoTa 00y4arOIMXCs: 3

1. OtBeTHI HA BOIIPOCHI.
2.IToxroroBka cooOmeHuit Ha TeMbl: «KOHCTPYKIIMSA U BUIBI J1a3epoB», «JlazepHble TEXHOJIOTHU U
uX rcnoiib3oBanuey. «Huabc bop — onuH 1 coznareneit coBpeMeHHON (HU3UKIY.
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Tema 7.3 ®u3nka aToOMHOI0
spa

Conep:kanue y4eOHOT0 MaTepuaJia:

1. CrpoeHue aTOMHOrO fAapa.

EcrecTBeHHass pajiMOaKTUBHOCTb. 3aKOH pPaauMoakTUBHOro pacmnajga. CrocoObl HaOmroaeHus u
perucTpanuu 3apsoKeHHbIX yacTui. O¢dext BasunoBa-Uepenkoa. CTpoeHHE aTOMHOTO sipa.
Hedexr macc, sHeprust CBSI3U U YCTOWYMBOCTBb  sizep. SnepHele peakuuu. VckyccTBeHHas
pazoaKTUBHOCTb.

2.51nepHble peakuuu

[enenune Tsokenslx saep. Ynpasisiemas LenHas peakuus. LlenHas spepHas peakuus. SnepHbii
pEaKTop.

3.2/1eMeHTapHble YaCTHLbI

[TonyyeHune paaMOaKTHBHBIX HW30TONOB M WX MpHUMEHeHHe. buonoruyeckoe neiicTBue
PaAMOAKTUBHBIX U3JIyY€HUN. DI€eMEHTAapPHbIE YaCTUIBI.

JdeMoHcTpannmn
JInHelyaTele CIIEKTPHI Pa3IM4HbIX BEIIECTB

JlaGopaTopHble padoThI
M3yueHne TpeKoB 3apspKEHHBIX YaCTHIT 10 TOTOBBIM (oTorpadusim.

IIpakTH4yeckue 3aHATHS

HC IIPCAYCMOTPCHO

KoHTpoJibHbIe padoThl

HE NPEAYCMOTPEHO

CamocrosiTeibHas padoTa 00y4arOmMXCs:

1. PemieHue cUTyallMOHHBIX 3a]1a4.

2. IlogroroBka cooOumeHuit Ha TeMbl: «AToMHass ¢usuka. Mszorombl. IIpumenenue
paaMoaKkTUBHBIX U30TOMNOBY», «Hrops BacunbeBuu KypuaToB - (Qu3uk, opraHuzarop aToMHOM
HayKd M TeXHUKW», «Kiaccuukanus M XapakTepUCTHUKU 3JEMEHTapHBIX yacTuly, «Metox
MEYEHbIX aTOMOB», «MeToabpl HaOMIOJEHUS M PETUCTPALUU PATUOAKTHUBHBIX M3IY4YEHUH U
qacTuiy, «Moaenu aroma. OnbiT Pesepdopaar, «IIpumeHeHue s1epHbIX peaKTOPOBY.

3. OTBeTHI Ha BONIPOCHI.

4

Pa3zngen 8

12

Tema 8.1 Crpoenue n
passutue BeesieHHOM

Copepxxanue y4eOHOro MaTepuaJa:

1.Hama 3Be3aqHas cucrema — [Nanakruka.

Hpyrue ramaktuku. beckonednocts cucreMsl. Pacimpsromascs Beenennast.

2. TlonsiTne 0 KOCMOJIOTHH.

Mopnens ropsiueit Beenennoii. Ctpoenue u npoucxoxaenue ["anakruk. TéMuas matepus u TéEMHas
SHEPIHUsl.

JleMoOHCTpanun
Ctpoenue u 3BoroIus Beenennoit

JlabopaTopHbie paboThl

HE NPEAYCMOTPEHO
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IIpakTnyeckue 3aHsATHS

HE MMPEyCMOTPEHO

KoHTpoJibHbIe padoThI

HE NPEAYCMOTPEHO

CamocrosiTesibHAsi padoTa 00yYaAO M XCS:

1. OrtBeTbl Ha BOMPOCHI.

2.IlogroroBka coOOIMIEHW Ha TEeMbl: «ACTpPOHOMHUsS HAIMX AHEH», «BceneHHas W TeMHas
MaTepUs», «Huxomaii KomepHuk — co3garens TelMOLGHTPUYECKONM CUCTEMBI MHUPAY,
«Hyxneocunres Bo BeeneHHOIM».

3

Tema 8.2 DBoaonus 3Be3N.
I'mmore3a npoucxoxaenust
CoJIHEeYHO#i CUCTEMBI

ConepixaHue y4eOHOro MaTepuasa:

1. 3Be3anl

Tepmosinepusiii cuntes. [Ipodaema TepmosiiepHoit s3Heprun. Dueprust CoaHIa U 3Be€3/]. JBOJIOLUS
3BE3]I.

JleMoOHCTpaL U
CounneuHas cucrema (Mojeinb). Pororpaduu miIaHeT, clielaHHble C KOCMUUYECKUX 30H/10B.

JlaboparopHblie padoThl

HE NPEAYCMOTPEHO

HpaKaneCRue 3aHATHSA

HE IPOAYCMOTPEHO

KonTposabHbie padoThl

HC IPOAYCMOTPCHO

CamocrosiTe/ibHasA padoTa 00yYalOUIUXCS:

1. OTBeThI Ha BOMPOCHI.

2. [ToaroroBka cooOmienuit Ha Tembl: «AcTtepounbly, «llmanersr COMHEYHOW CHUCTEMBI»,
«[Ipoucxoxaenne ConHEUHOU cHCTeMbl», «PennkToBoe H3nydeHue», «PoxaeHue u 3BOIOLUS
3Be3», «CoBpeMeHHas (u3nueckass KapTMHa Mupay», «COJIHLIE HMCTOYHUK JKU3HM Ha 3emiiey,
«YmpaBisieMblii TEpMOsIIEpHBIN CHHTE3 Ha 3emiiey, «HepHble ABIPhIy.

3

le/IMepHaﬂ TEMATUKA UHIAUBUAYAJBHOI'O IPOCKTA

HE NMPEAYCMOTPEHO

CamocrosiTesbHasi padoTa 00y4AIOUIMXCS 110 MPOEKTY

HE MPEAYCMOTPEHO

Bcero:

267
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4. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

B pesynpraTte m3ydenuss ydeO6Horo mnpeamera OVYIL.10 ®duszuka obOyuaromuiics
JOJDKEH 00J1a7aTh CIACAYIOIIUMU pe3yIbTaTaMu:

JIMYHOCTHBIE Pe3yJIbTATHI:

— YyBCTBO TOPJOCTH W YBXKECHHUS K HCTOPUU M JOCTIKCHHUSM OTEUECCTBEHHOMN
bu3ndeckoil Haykd; (PU3WYECKH TPAMOTHOE TOBEICHHE B MPOQPECCHOHATBHON
JEATEIIBHOCTH U OBITY MPH 00pallieHuH ¢ IPUOOpaMu U yCTPOHCTBaMU;

— TOTOBHOCTh K IIPOJIODKEHHUIO OOpa30BaHHWS M TIOBBIIMICHHUS KBaJIU(PHUKAIIUU B
n30paHHOM MpPO(EeCcCUOHATBHOM JESATEIbHOCTH W OOBEKTUBHOE OCO3HAaHUE POJIHU
(U3UIECKUX KOMIIETEHIIMN B ATOM;

— YMEHHUE WCHOJb30BaTh [JOCTH)KEHHS COBPEMEHHOM (U3MYECKOW HAyKH U
(bU3UYECKUX TEXHOJOTHH ISl MOBBIIIEHUSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOT'O Pa3BUTHS B
BBIOpaHHOM NTPodeCcCHOHATBLHON ASATEIbHOCTH;

— YMEHHS CaMOCTOSITEIbHO J00bIBaTh HOBOE [JIsi ce0s (pU3MYECKUE 3HaHUS,
WCIIOJIB3YS JIJISL TOTO JOCTYIMHbIE HCTOYHUKH MH(POpMAITNH;

— YMEHHUS BBICTpaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIEHUS B KOMaHAE MO
pelieHnto o0IIUX 3a/1ay;

— YMEHHUS yHOpaBJATh CBOEH II03HABATEIBLHOW JESATEIbHOCTHIO, IPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS;

MeTanpeaMeTHbIE pe3yJbTaThl:

— HCIIOJIB30BAHUE PA3IMYHBIX BUJIOB MTO3HABATEILHOU JACATEIBHOCTH JIJI PEIICHUS
dbu3nYecKkux 3aj1ad, NPUMEHEHUE OCHOBHBIX METOJI0B MO3HAHUS (HAOIIOICHUSI, OTTUCAHUSI,
U3MEPEHUS, OKCIEPUMEHTHI) JUISI M3YYEHUS Pa3IMYHBIX CTOPOH  OKpYXKaromiel
JIeSITCIIbHOCTH;

— HCTOJIb30BAaHUE OCHOBHBIX HWHTEJUICKTYaJbHBIX OIEpalMii: MOCTaBKU 3ajayu,
dbopMyIMpOBaHKE TUTIOTE3, aHAIM3a U CUHTE3a, CPaBHEHUSI, 0000IIEeHMsI, CHCTeMaTH3aIus,
BBISIBJICHUSI ~ NPUYUHHO-CJIEJACTBEHHBIX CBS3€M, MOMCKAa aHAJIOroB, (OPMYJIUPOBAHUS
BBIBOJIOB JUIsl M3Y4YEHUS PA3IUYHBIX CTOPOH (U3MYECKUX OOBEKTOB, SBJICHUN U

MPOIIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh CTAIKHUBATHCS B MPOGECCHOHATBHON
ctepe;
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— yYMEHHUE I€HepHUpOoBaTh UAEH U ONPEIEIATh CPENCTBA, HEOOXOAMMBIE U UX
peanu3anuu;

— YMEHHE HCIOJIb30BaTh pPAa3jM4YHble MCTOUYHUKH IS TOJY4YEHUsS (U3HUYECKOM
uHbOpMaInK, OLEHUBATh €€ TOCTOBEPHOCTH;

— YMEHHE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMAIUIO B PA3IUYHBIX BUIAX;

— YMEHHE MyOJMYHO NPEACTABIATH PE3YJbTaThl COOCTBEHHOI'O HCCIEIOBaHMUS,
BECTH JUCKYCCHM, JOCTYMHO M TapMOHHUYHO coOdYeTas cojAepkaHue H  (OPMBI
IpeCcTaBIsieMON HH(pOpMaIHY;

npeaMeTHbIe pe3yJIbTaThl:

~  copMHUPOBAHHOCTH MPEJICTABICHUN O pOIN U MecTe (GU3UKH B COBPEMEHHOM
HAay4YHOH KapTUHE MUDPA;

~ TOHMMaHue (PU3MYECKON CYHIHOCTH HabOJtogaeMbIX BO BceneHHOU sIBIEHUH,
posu pU3MKKU B (POPMUPOBAHUU KPYro3opa M (PyHKIIMOHAIBHONW IPaMOTHOCTH 4YEJIOBEKA
JUISL peLIEHUS TPaKTUYECKUX 3a]1a4;

~ BIIQJICHUE OCHOBOITOJIAral0IIUMHU buznuecKkuMu MOHSATUSMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHSIMU;

~  YBEPEHHOE UCIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUU U CUMBOJIUKH;

~ BIIQJICHUE OCHOBHBIMU METOJAMHU HAy4YHOI'O IO3HAHWS, HCIOJIb3YEMBIMU B
busuke: HAOMIOEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

— yMeHusi 00pabaTbIBaTh pe3ybTaThl U3MEPEHUI, 0OHAPYKUBATh 3aBUCUMOCTD
MEX1y (PU3NYECKUMHU BEIMUYMHAMHU, OOBSCHITH TIOJY4YEHHbIE pE3ylbTaTbl M JIeJaTh
BBIBOJIBL;

~  ¢(hOpMHUPOBAHHOCTh YMEHUS pelliaTh (PU3NUECKUX 3a]1aY;

~ chOPMUPOBAHHOCTb yYMEHHSI TMPUMEHSTHh IMOJIyY€HHblE 3HAHUA  JJIA
00BACHEHHS YCIOBUHN MPOTEKaHUsI PU3NYECKUX SIBJICHUN B MPUPOE, NMPOheCcCHOHATbHON
cdepe U A1 IPUHITHS IPAKTUUECKUX PELICHUI B OBCETHEBHON KU3HU;

~  ¢opMHUPOBAHHOCTh COOCTBEHHOM ITO3UIIMH TIO OTHOIICHHIO K (PHU3HMYCCKOMN
uH(dOpMaIuH, MOTyd4aeMOr U3 Pa3TUIHBIX HICTOYHUKOB.
B mporecce ocBoeHHs mpeameTa y CTYAEHTOB JOJDKHBI (HOPMHUPOBATHCS 0OIIHE
komnereHiu (OK).
OcBoenue conepxkanusi ydeOHoro mnpeamera OVIL.10 dusuka obecneynBaeT
dbopMHpoBaHHEe U Pa3BUTHE YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUA B KOHTEKCTE
PEEeMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHIUH.
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Buabl yHuBepcajJbHbIX y4eOHBIX AeHcTBU

O01mue KoMIeTeHINH
(B coorBercTBUM ¢ ®T'OC CIIO no
cneunajgbHocTu 20.02.04 Ilo:xkapuas
0e301aCHOCTD))

JInyHoCTHBIE

YVJI 1 UyBcTBO roploCTH M YBa)K€HUS K UCTOPUU U
JOCTH)KEHUSIM OTEUYECTBEHHOM (U3MUECKOM HaykH;
buznvecku rpamMoOTHOE MOBE/ICHUE B
npoeCCUOHATBHON  JIEATEIBHOCTH U OBITY IpHU
o0parnieHnu ¢ mpudopamu U yCTPOWCTBAMH.

VYV]I 2 TOTOBHOCTh K HPOJOKEHUIO 00pa3oBaHus U

MOBBILICHUS KBaJTH(PHUKAIUN B n30paHHON

npoecCHOHATLHON JEATENIbHOCTH U OOBEKTUBHOE
OCO3HaHUE oK (PU3MUECKUX KOMIIETCHIIUN B 3TOM.

VYV 3 VYmeHwe WUCHOOIB30BaTh  JOCTHKCHHUS
COBPEMEHHOW (H3MUECKOM HAyKH U (U3NIECKUX
TEXHOJIOTUH A7 TOBBIMIEHHS  COOCTBEHHOI'O
UHTEJJIEKTYaJIbHOTO ~ pPa3BUTUSL B BBIOpaHHOM
po¢ecCUOHATILHON 1eATEIbHOCTH.

YV 4 Hcnonp3oBanne OCHOBHBIX
UHTEJUIEKTYAJIbHBIX ~OIEpPAallui: IIOCTaBKM 3a/ayd,
¢dbopMynHpOBaHHWE THUIOTE3, aHaIM3a W CHHTE3a,
CpaBHEHMsI, 00001IeHNs, CUCTEMAaTH3allMsl, BbISIBICHUS
IIPUYMHHO-CJIEICTBEHHBIX CBA3€H, MOMCKa aHaJOroB,
(bopMyIMpOBaHUs BBIBOJOB JUISl U3YYEHHS pa3IMUHBIX
CTOPOH (pu3MUecKUX OOBEKTOB, SIBICHUN U IIPOLIECCOB,
C KOTOPBIMH BO3HUKAET HE00X0/IUMOCTh
CTaJIKMBAThCSI B MPOPeCCHOHANBHOM cdepe.

YV 5 YMmenue reHepupoBaThb UIEU U ONPEIEIATH
CpeICTBa, HEOOXOAMMBIE JUISl UX peaTn3aliu.

YV]I 6 YMenue ucnonap30BaTh pa3IMuHble HCTOYHUKH
JUTS MOJIy4EHUS ¢duznueckoi uH(popmaluuy,
OLICHUBATh €€ JOCTOBEPHOCTbD.

YV 7 YMmeHue aHamM3UpOBAaTh U IPEIACTABIATH
MH(OPMALIHIO B PA3IUYHBIX BUIAX.

YV 8 YMmenue nyOiauuHO MPEACTaBIATh PE3YJIbTaThI
COOCTBEHHOTO HCCIEIOBaHMs, BECTH JIUCKYCCHUH,
JOCTYIIHO W TapMOHHYHO COYeTas CoJAepKaHHEe H
¢bopmbI peacTaBIsIeMOi HH(pOpMAIHH,

MIpeIMETHBIE PE3YIbTATHI.

YV 9 ChopmMupoBaHHOCTH MIPEICTABICHHUA O POIH U
MecTe (U3MKM B COBPEMEHHON Hay4yHOM KapTHHE
MUpa.

YV 10 TIlonumanue (U3HUECKOH  CYIIHOCTH
HabrogaeMbIX Bo BeeneHnHol siBIeHUH, poiu (PU3NKH
B (QOpMHUpOBaHUU Kpyrozopa U (QPYHKIHOHAIbHON
IPaMOTHOCTH 4YEJIOBEKa JJI PELICHMs] MPaKTHYECKUX
3a/1a4.

OK 1. IloHuMarh CyniHOCTh U COLMAIBHYIO
3HAYUMOCTh CBOeil Oyaymieir mnpodeccun,
MPOSIBIISITh K HEM YCTOWYUBBIN MHTEPEC.

OK 3. ITpuHuMaTh pelnieHus B CTaHAAPTHBIX U
HE CTaHJAPTHBIX CUTYaIMSAX W HECTH 3a HHUX
OTBETCTBEHHOCTb;

OK 8. CaMocTosITeNTbHO ONpENeiaTh 3a7a4u
PO ECCHOHAIBHOTO u JUYHOCTHOT'O
pa3BUTHSA, 3aHUMATHCS CaMOOOPa30BaHUEM,
OCO3HAHHO MJIAHUPOBATH MTOBBIIIICHHE
KBTI (DUKALIHH.

PerynsiTuBHblie:

VYV]I 11 YMeHHs caMOCTOSTEIBHO TOOBIBAaTH HOBOE
i ce0si pu3MYecKue 3HAHUs, MCTOIB3Ys IS 3TOTO
JOCTYITHBIE UICTOYHUKH UH(GOPMAIIHIH.

YV 12 YMmenust ynpaBiaTh cBOeH IO3HABATEIbHOMN

OK 2. Opra#u3oBbiBaTh COOCTBEHHYIO
JeSITEIbHOCTh, BHIOMPATh TUIIOBbIE METOJIbI U
CrocoObl  BBIMOTHEHHSI MPO(eCcCHOHATBHBIX
3amay, OIeHUBaTh X H3(PPEKTUBHOCTH U
KaueCTBO;
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NeSITeNIbHOCThIO, MPOBOAMTH CAMOOIICHKY YpPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO Pa3BUTHSIL.
YV 13 CdopMHpOBaHHOCTH YMEHHUS NPHUMEHSTH

IMOJIYUYCHHBIC 3HAHUA  IJId O6T;SICH€HI/I$I yCJIOBI/Iﬁ
npotekaHus (U3MYECKUX SIBICHUH B  MPHUPOJIE,
npodeccnoHabHOM  cepe U I TPHUHATHA

MPAKTUYECKHUX PEIICHUI B TOBCEIHEBHOM KU3HU.
YV 14 ChopMUpOBaHHOCTH COOCTBEHHOW IMO3UIIUU

OK 3. IlpuHuMarth peuieHusi B CTaHAAPTHBIX
Y HECTAHJAPTHBIX CUTYAIUSX U HECTH 3a HUX
OTBETCTBCHHOCTB;

OK 6. Paborarh B KOJUIEKTHBE U KOMAHIE,
3¢ pexkTHBHO  00mAThCI C  KOJUIETaMH,
PYKOBOJICTBOM, JIIOJbMH, HAXOMISIIUMHUCS B
30Hax MOXapa,

OK 7. bpatp Ha ce0s OTBETCTBEHHOCTH 32

[0 OTHOUIEHWI0O K (¢u3uveckoil wuHbopmaluy, | paboTy WICHOB KOMaH[bl (TIOJYUHEHHBIX ),
MOJIy4aeMOU U3 Pa3INYHBIX NCTOYHUKOB. pEe3yNbTaT BBIIOJHCHUS 33 JaHUH.
Ilo3naBaTenbHbIE: OK 4. Ocyl1iecTBIsITh TOUCK u
MO3HABATEIBHOM  JIEATENBHOCTH  JIJISl  PEIICHUs | UCIOJIb30BaHUEe HH(OpMAIMK, HEOOXOAUMON
(bu3nyecKux 3a/ad, TPUMEHEHUE OCHOBHBIX METOJIOB | JUIS 3¢ (HeKTHBHOTO BBITIOJTHCHHUSI
no3HaHus (HAONIONEHWsI, ONMCAaHUs, W3MEPECHHUs, | TPOPECCHOHATBHBIX 3ajad,
AKCIIEPUMEHTHI) JII HM3yYeHUsS Pa3UYHBIX CTOPOH | MPOPECCHOHATBHOTO " JTUYHOCTHOTO
OKpYIKaroIIe e TeIbHOCTH. pa3BUTHSI,

YV 16 Bnanenue ocHoBononararomumu | OK 5. Hcnons3oBare  HHPOPMAIMOHHO-
(GU3NYECKUMHU  TIOHSTUSMH,  3aKOHOMEPHOCTSMH, | KOMMYHHUKAIIMOHHBIC TEXHOJIOTUU B

3aKOHAMU U TEOPHUSMH.
YV 17 VYBepeHHoe wucnonb3oBaHue (UZHMUECKOM
TEPMHUHOJIOTUN U CUMBOJIMKH.

VYV]I 18 Brnagenue OCHOBHBIMU METOJAaMU HAyYHOTO
MO3HAHUS, UCTIOIB3YEMBIMU B (PU3UKE: HAOIIOICHUEM,
ONMCAaHUEM, U3MEPEHUEM, DIKCIIEPUMEHTOM.

YV 19 VYmenus oOpaOaTeiBaThb pe3ysIbTaThl
u3MepeHuii, oOHapyXHBaThb 3aBHUCHUMOCTb MEXAY
(UBUYECKUMU BEIUYHMHAMH, OOBSICHATH TMOJTyYEHHBIE
pe3yabTaThl U J€1aTh BBIBOJIBI.
YV 20 CdopMupoBaHHOCTH
bu3nuecKkux 3aaay.

YV 21 VYmeHus BbIcTpauBaThb KOHCTPYKTHBHBIE
B3aMMOOTHOIICHHS] B KOMaHJe IO PEHICHHIO OO0IINUX
3a/1a4.

YMCHHUA  pCIIATh

poheCCHOHANBHOMN ACATSILHOCTH

OK 9. OpueHTupoBaThCsl B YCIOBUSAX 4aCTOU
CMEHBI TEXHOJOTHH B TMPOPECCHOHATHHOU
JESITEIIbHOCTH.
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5. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI YYHEBHOI'O ITPEJIMETA

TpeGoBanust K MUHUMAJTBLHOMY MAaTEPHATIbHO-TEXHHYECKOMY 00ecredeHH 0
Peanm3amus nporpammsl mpeameTa TpeOyeT Hanuuusi yaeOHoro kabunera OU3MKH,
J1a00paTOPHH.

O6opynoBaHue yueOHOTO KaOMHeTa:
— JIEMOHCTPAIlMOHHBIN CTO;
— JKpaH;
— paboume mecTa s 00y4aroIINXCs;
— CHCTEMa JIEKTPOCHAOKEHHS KaOUHETA;

— TIOJIHBIA KOMIUIEKT OOOpyAOBaHUS i AEMOHCTpauuid |  J1ab0paTOpPHBIX

— KOMIUJIEKT Y4€OHBIX IJIAKATOB U JUAAKTUYECKUX TTOCOOUH;
— BJEKTPOHHbIC YUeOHBIEC TOCOOUSI.

TexHudeckue cpeacTBa 0OydICHHUS:
— TIPOCKTOp;

—  DJKpaH;

— KOMIIBIOTEP C JIMICH3MOHHBIM ITPOTPaAMMHBLIM oOecIieueHUEM.

O6opynoBanue 1abopaTopuu U paboyrx MecT JabopaTopuu: MPEAYCMOTPEHO

NudpopmanuonHoe odecredeHue 00y4eHust
OCHOBHbBIE HCTOYHUKH
i mpenonasarenen

1. JI. C.)Knanos, I'.JI1. Knanos. ®usnka. — M.: Anpsuc, 2015-512 c.

2. I[1.U. Camoiinenko, A.B.Ceprees. ®uzuka. — M.: Akanemus, 2015-424 c.

3. I'manxosa P.A., Kocopykor A.JI. 3amauu u Bonpocs! o ¢puzuke DOUIMATIINUT,
2015-356 c.

4. TapacoBa O.M. JlaGopaTopHbie pabOThl TO (PHU3MKE C BOMPOCAMH W 3aJIaHUSMH:
yaeOHoe nocooue -M.:®@OPYM: UHOPA-M, 2016

Jns ctyneHTos
1. B. ®. JmwutpueBa, ®Pusuka p1s1 mpodeccuil M CHEIUATBHOCTEH TEXHUYECKOTO
npopuis, ydeOHMK, O-€ H3AaHHE CTepeoTUNnHoe, M., H3JaTeNbCKUNl LEHTP
"Axkagemusa", 2019;
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2. B. ®. JImutpueBa, ®usuka i npodeccuit M CrHeUaIbHOCTEH TEXHHUYECKOIO
npoduiisa, cOOpHUK 3a7a4, 6- € u3laHue CTepeoTUunHoe, M., u3aTeabCKUil EHTP
"Axagemusa",2018.

JlonotHUTEIbHbIE HCTOYHUKH
Jnsa mpenonaBarenei

. Konctutymus Poccuiickoit ®denepanuu (MpUHATa BCEHAPOAHBIM T'OJOCOBAHU €M

12.12.1993)(c yueToM mOIpaBOK, BHECEHHBIX (eepalbHBIMI KOHCTUTYLIMOHHBI- MU

3akoHamMu P® o mnomnpaBkax k Koncrurynuum P® ot 30.12.2008 Ne 6-OK3, or

30.12.2008 Ne 7-®©K3) // C3 PO. — 2009. —Ne 4. — Cr. 445.

[Ipukaz MunucrtepctBa oOpa3zoBanus u Hayku P® «OO0 yTBepxkIeHUU
(denepanbHOrO  roCylapCTBEHHOTO  O0pa30BaTElIbHOIO  CTaHAApTa CpPEIHEro
(momHOTO) 00I1IEr0 00pazoBaHus» (3apeructpupoad B Muntocte PO 07.06.2012 Neo
24480).

. [Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUM W3MEHEHUM B
[Ipukaz MunucTepcTBa o00pa3zoBaHus U Hayku Poccuiickoin ®Penepauuu OT
17.05.2012 Ne 413 “O0 yrBepxkJIeHUU (eaepaJbHOro ToCyAapCTBEHHOIO
00pa30BaTEIbLHOIO CTAHAAPTA CPEHETO (MIOJHOT0) 00I1IeTO 00Pa30BaAHUS Y.

. [Iucemo JlemapramMeHTa rocyJapCTBEHHOM MOJUTHKU B c(pepe MOArOTOBKU pabOUunx
kazpoB u 1O Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «Pekomenaauuu mo
OpraHu3alMKi TOJIYYEHHUs] CpeAHero oOuero oOpa3oBaHMs B MpelesaX OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM CpelHero mpodecCuoHaNIbHOrO 00pa3oBaHUsI Ha 0ase
OCHOBHOTO  o0miero oOpa3oBaHusi C y4deToM TpeOoBaHuM  (pemepambHBIX
rOCyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M MOJy4aeMOM CIEeUHUaIbHOCTU
cpenHero npogecCuoHaIbHOI0 00pa30BaHUM.

. ®enepanbubiii 3akoH 0T 10.01.2002 Ne 7-03 «O06 oxpane okpyxaromiei cpeabn» (B
pen. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 Pd. -2002. - Ne 2. - Cr. 133.

. Imutpuea B. ®., BacunweB JI. V. ®usuka nns npodeccuii u crenuaibHOCTEH
TEXHUYECKOTO MPOuUiIs: METOJUYECKHE PEKOMEHAAIMH: METOA. mocodue. - M.,
2010.

. ImutpueBa B. @.,A.B. Kopxkyes, O.B. Myprazuna. ®uszuka 11 npodeccuili u
crenuagbHOCTeM TexHuyeckoro npoduiis: Jlaboparopusiit mpaktukym — M., 2015.

s cryneHTos

. T. . Tpodpumona, A. B. ®upco, ¢uszuka mns mpodeccuii u crenuarTbHOCTEH
TEXHUYECKOTO U €CTeCTBEHHOHay4yHOro mnpodwuieit. Pemenuss 3amad, M.,
M3narensckmii ientp "Axkagemus”, 2018;

. T. . Tpobumosa, A. B. ®upcos, ¢pusuka maisa npodeccuii u CHEIUATBPHOCTEH TexX
HUYECKOTO0 M eCcTeCTBEHHOHayuHoro mnpoduieit. Coopauk 3amay, M., W3natenbckuii
uentp "Axagemus”, 2018;
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3. A. B. ®upco, ®uzuxka nnsa npodeccuit M crnenuanbHOCTEH TEXHUYECKOTO H
€CTeCTBEHHOHAYYHOro npoduiiei, yueOHuk noa penakuuei T.M. Tpodhumoroii, M., 13
narenbckuit eHTp "Axanemus”, 2019

HNuTepHer- pecypcbl

fizika.ru — Ha caiite: cOopHuKH 3a1a4 ¢ oOpa3aMH PEIICHHH, TECThI, KOHTPOJIbHEIC,
onucaHus J1abOPATOPHBIX.

class-fizika.narod.ru - MaTepecHsie GakThl U 3a1aHUS K YPOKaM, KOHCIIEKTHI, 331a4H,
IPOCTHIC OTBITHI, OTBETHI Ha BOMPOCHL. COBETHI K IK3aMEHAM.

radik.web-box.ru - [To3HaBarTebHBIE MaTEPHAIIBI, TOCOOHS, MEAMAMATEePHAITbI, OHJIANH
TECTHI 1O (U3UKE B TIOMOIIb TEIaroraM, CTyIeHTaM. AHUMHPOBAHHBIC JEMOHCTPAIHH
3aKOHOB (hM3uKU. HOBOCTH MTpeIMETHBIX OJTUMITHA.

all-fizika.com - ®usumyeckuil SHIUKIONCAUYESCKHE cioBapb. Kypcbl u aekiuu, (op
Mynbl.  BuptyanbHble naboparophble  pa®oThl.  OnmnaitH-TpeHupoBka 1o  EID.
afportal.ruscatalogue/phys/4 - CaiiTel ouMIIHaa mo GU3UKe.

physics.nad.ru- Kosutekiuss poOJIMKOB ¢ TPEXMEPHOW aHUMAIUMEH (PU3UUCCKUX
OKCIIEPUMEHTOB W  SIBICHUH. AHHMalUd  COMPOBOXKIAIOTCS  TCOPETHUSCKUMHU
OOBSCHEHUSMU ¥ CCHUTKAMH Ha yUCOHUKH.

fshla72.ucoz.ruw>index/testy po_fizike/0-59 - B pganHOM pasnene mNpeacTaBlicH
pa3gaTouHBIA MaTepHall B BUJIE TECTOB.

alleng.rw>EI'D - Enunbiii TocynapcTBeHHbli dk3ameH ( EI'D ) mo ¢usuke - memoH-
cTpauuoHHble BapuaHThl EI'D; maTepuansl U TECTHI s MOATOTOBKH K caade EI'D mo
busuke.

www.fcior.edu.ru—  denepanbHblii  LEeHTp  MHPOPMAIMOHHO-0OpPA30BATEIBHBIX

pecypcoB.
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6 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JTUCHHUTIIINHBI
Pe3ysabTarnl 00yyeHus \ Kpurepum oneHku \ DopMbI U METOIbI OLIEHKH
3HaHus
— CMBICT (PU3HUYECKUX MOHATHI; | — TOYHOCTH B  ompenenaenun | OueHka pe3yIbTaTOB
— CMBICH (PU3UYECKHX BEJIIMYMH; | IOHSITHUS, JNCATCITBHOCTH o0y4aromuxcs
— CMBICI (PU3UYECKHUX 3aKOHOB,; — OCBOCHHC 3HaHUI o | IpH:
— BKJIAj poccHificKux u | yHmaMeHTanbHbIX (U3MYECKUX | — BBIMOJIHCHUU  IIPAKTUYCCKUX
3apy6e>KHLIx. MOHATHUX, JICKAIIMX B OCHOBE | 3aJaHUU;
COBPEMEHHOM (GU3NYECKO | — BBIOJHEHUH  J1a0OPATOPHBIX
KapTUHBI MUDA; pabor;
— OCBOCHHE 3HaHUI 0 | — NpPOBEACHUU IIPOBEPOYHBIX
byHIaMEHTAIBHBIX (PU3UYECKUX | padoT;
BCIIMYMHAX, JICKAIIUX B OCHOBE | — TIPOBEJCHHUH OIPOCOB;
COBPEMEHHOI usnaeckon | — pemeHnun CATYallMOHHBIX
KapTUHBI MHpPa, 3aja4,
— SCHOCTH U | — BBINOJIHECHUH
4pryMeHTUPOBaHHOCTD IIPH | caMOCTOSITENILHOM paboThI;
dbopmMynHpoBaHUU (UIUIECKOTO | — npu [OJrOTOBKE u
CMBICJIa BCJIMYUHBI, BBICTYIUIEHUN C JOKJIAIOM,
— TOYHOCTb B  OIPCACICHUHU | COOOIICHHEM, PE3CHTAITUEH;
3aKOHa; [IPOBEICHUU IIPOMEKYTOUHON
— OCBOEHHE 3HAaHUN O BKIAJE | aTTECTALUH.
POCCHUHCKUX U 3apyOekKHBIX
YYEHBIX B OCHOBY COBPEMEHHOMU
bu3NYEeCKO  KapTUHBI  MUDA,
HaubOosee BaKHBIX OTKPHITHSX B
o0nactd  (QU3MKH, OKa3aBIIMX
OIlpeNeNgIoNniee  BIMSAHUE Ha
pa3BUTHE TEXHUKHU "
TEXHOJIOTHH.
Ymenus
— OIMCBIBAaTL U OOBSICHSITh | — WCIHONB30BAaHUE 3HAHUS MPH Onenka pe3yIbTaTOB
¢du3nueckue SIBICHUS U CBOMCTBA | 00BICHEHUU ¢duznyeckoro | ACATCIHLHOCTH 00y4arommxcs
TEJI, SIBJICHHS WJIM CBOMCTBA TENA; npu:
— IPUBOAUTH [PUMEPHI | — JIEMOHCTPAIMSA CIOCOOHOCTH | — BBIIOJHEHHH  JIAOOPaTOPHBIX
MPAKTHYECKOTO  HCIIOJB30BaHUS | OOBSICHSITH (DU3UUECKOE SIBIICHHE | paboT;
(bu3nyecKrX 3HaAHUI; WJIM CBOMCTBA TEINA; — BBIIOJHEHUM  NPAKTHUYECKUX
— TIPUMCHATH MOJyYCHHBIC | — JEMOHCTpAIMs CIOCOOHOCTH | 3aJaHUid;
3HAHUA npu pEILIEHUN | apryMEHTUPOBATh, IPUBOAUTH | — NPOBEACHUU IIPOBEPOYHBIX
bu3znyecKux 3aaay; MIPUMEDPBI, 000CHOBBIBaTh | padoT;
— OIpEeIATh XapakTep | MPAKTUYECKOE NPUMEHEHUE | — TIPOBEAECHUH OIIPOCOB;
¢duznveckoro mnporecca no | husmaecknx 3aKOHOB U | — pemeHuun CUTYallMOHHBIX
rpaduky, Tadnuie, GopmyIie; SBJICHHN, 3ajad4;
— H3MepATh pAA  (DU3UYECKUX | — JEMOHCTPALMs CIHOCOOHOCTH | — BHINOTHEHHH
BEJIMYMH, TIIpEeACTaBIISISA MMPUMCHCHUA 3HAHUA 3aKOHA ITPU CaMOCTOSTEILHON pa60T1,1;
PE3yIbTaThl UI3BMEPCHUS C YYETOM | PCIICHHUM 3a1a4; — IpH IIOJATOTOBKE "
MOrpCIIHOCTH, - CO6J'IIOI[€HI/IG aJIropurMa BBICTYILICHUU C JOKJIaI0M,
— JienaTh BBIBOJABI HA OCHOBE | PCIICHUA 3a1a4H, COOO0IIIeHNEeM, TIPe3CHTAIINEH;
OKCIICPUMCHTAJIBHBIX JAHHBIX; — o0ocHOBaHHE BBI60pa U | — mpoBeneHuun HpOMe}IQYTO‘IHOfI
BOCIIpUHUMATH " Ha | OITUMaIbHOCTHU COCTaBa | arTecTalllu.
OCHOBE  TMOJIYYEHHBIX  3HaHUH | GOpMYyIT U 3aKOHOB, EIMHHII
CaMOCTOSITEILHO OLICHUBAThH | U3MEPEHUS BEJIUYUH,
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nH(pOpMaIHIO, COMAEPXKAIIYIOCS B
coobmenusix CMU, MHnrepaer,
HAYYHO- MOIYJISIPHBIX CTAThIX

HEOOXOAUMBIX Ul  pEIICHUs
3a/1auy;

— JIEMOHCTpauus HAaBBIKOB
BBITIOJIHEHMSI PACUETOB;

— JIEMOHCTpanus yMEHUH
YCTaHOBJICHUS 3aBUCUMBIX
BEJIMYHUH, Xapakrepa

3aBHUCHUMOCTH BCIIMYUH,
— JEMOHCTpanus CIIOCOOHOCTH

IIOJIB30BAaTbhCA CHUCTCMaMU
HU3MCPCHUA BCIIMYNH,
— HCIIOJIb30BAaHHUEC JaHHBIX

XapaKTepUCTUK  TPHU
pe3ysbTara pacueTa;
— JEMOHCTpalus HaBBIKOB H

aHaJIn3¢C

YMEHHH UCIIOJIb30BaHUS
000opyI0BaHus, BBITIOJTHCHUS
W3MEPEHU;

— BBINOJHEHHWE  TpeOOBAaHUM

(MHCTPYKIIHIT) u paBUI
TEXHUKU OC30MMacCHOCTH B XOJe
BBINOJIHEHUS SKCIICPUMEHTA;

—  JIEMOHCTpAIus HaBBIKOB
BBITTOJTHCHHSI pacdeToB -
JIEMOHCTpAIIHs HABBIKOB pacyera
MIOTPEUTHOCTEN;

— JEMOHCTpalus CHocOOHOCTH

aHaAJTM3UPOBATh pe3yiabTar
W3MEPEHUs c y4eTOM
MIOTPELTHOCTEN;

— JIEMOHCTpAIMsl CIIOCOOHOCTH
apryMeHTHPOBATh
PEUMYIIECTBO JTAHHOTO
IKCIIEPUMEHTA;

— o0ocHOBaHMe oTOOpa U
odopmienus pe3yibTara
IKCIIEPUMEHTA;

— JEMOHCTpallus CHOCOOHOCTH

MoNyuyeHuss HWHPOpMAIUU U3
IICYaTHBIX nu BJ'IGKTpOHHI)IX
HWCTOYHUKOB JUI  TOJTYy4YECHUS
3HAHWH.
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[Tpunoxenue 1

IIJIAHUPOBAHUE YYEBHBIX 3AHSITUI C UCITOJIb30BAHUEM

AKTUBHbBIX U UTHTEPAKTUBHbBIX ®OPM 1 METO/IOB OBYYEHUAA

Ne Tema yueOHOro 3aHATHUSA Ko.J- AKTHBHBIE " Konapl
n/n BO HHTEPAKTUBHBIE (JOPMBI H KOMIIeTeHIIHIA,
4acoB MeTOAbI 00y4YeHusI ¢dopmupoBanuio
KOTOPBIX
crocoo0cTByeT
yueOHoe
3aHsITHE

1. [Tpunnun JICUCTBUS 2 Ketic-meron YV 1, YV 4,
terioBot  mamuubl.  KIT/] YV 5, YV 6,
TEIUIOBOTO JIBUTATEIISI. YV 8
Bropoe Hayajio
TEPMOIMHAMHUKH.

XO0JI0IUITbHBIE MaITUHBI.
TennoBeie JIBUTATEIIH.
OxpaHa MpUpOJIbI.

2. CoOcTBeHHAS TPOBOIUMOCTD 2 MonynbsHOe 00yueHue YV 4, VY] 5,
MOJIYITPOBOJITHUKOB. YV 6, YV 8,
[TosrynnpoBOTHUKOBBIE YV 9
npUOOPBHIL.

3. 3akon OMa JijIs ydacTka enu 2 Ketic - meTon VYV 4, YV 5,
U JJIs IIOJTHOM LIETTH VYV 6, YV 8,

YYIA9, VYA 11

A1)\

C=RU, O=I'BINOY CI1K,
CN=LWwunsesa O.H.,
E=spc_szr@samara.edu.ru
00823eeef32dc7clbf
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