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KOMMYHHUKALIMH, TPOSIBJICHHS MPAKIAHCKO-MTATPUOTHUECKON MO3ULIUH, COTPYAHUYECTBA, IPUHATHS PELICHUH B
CTaHAAPTHOW ¥ HECTAHIAPTHOW CHUTYyalLHsX, [POEKTUPOBAHMUS, NPOBEACHUS (UINYECKUX H3MEPEHHUil,
3¢ peKTUBHOr0 U OE30MaCHOr0 MCIOJIb30BAHMS PA3JNUYHBIX TEXHHUYECKHX YCTPOWCTB, COOMIONEHUS MPaBUII
OXpaHbITpyAa npu padbote ¢ pu3ndeckuMu npudopamMu U 00OPyAOBAHUEM.

OcobeHHOCTh  (HOPMHUPOBAHKS COBOKYIMHOCTH 3a4a4 M3y4eHHss (HU3MKH Ui CHUCTEMbI CPEIHEro
npoeCCHOHATBHOTO  O0pa30BaHMs 3aKJIIOYAeTCsl B HEOOXOOMMOCTH pealn3auuu  IpodecCHOHATBHON
HAIIPaBJICHHOCTH pellaeMbIX3a1ay, yuéra 0COOCHHOCTEN chephl NesITeNbHOCTH Oy IyIINX CIIELHATICTOB.

B pesynbraTe 0OCBOSHUS TUCIUTUIMHBI O0YYAIOIIHIACS AOJIZKEH 3HATD!

® CMBICNT TIOHSTHI: (U3UYECKOe SBJIEHWE, THUIOTE3a, 3aKOH, TEOpHs, BELIECTBO, B3aNMMOICHCTBHE,
3JIEKTPOMArHUTHOE MOJIe, BOJHA, (POTOH, aTOM, aTOMHOE PO, MOHU3UPYIOIINE U3TYICHIUS,

® cMbICHT (PU3UYECKHX BEJHYUH. CKOPOCTb, YCKOPEHHE, Macca, CHJa, UMIYJbC, paboTa, MexXaHWu4ecKas
SHEPTHUs, BHYTPEHHsSISI HHeprusi, aOCONIOTHAs TEMIEepaTypa, CPeaHsiss KHHETHYeCKash JHEePrHsl YaCTHIL
BEILECTBA, KOJUYECTBO TEILIOTHI, SJIEMEHTAPHBIN 3JIEKTPUICCKUN 3apsi;

® cMBICHT (PU3UYECKUX 3aKOHOB KJIACCHYECKONW MEXAHHKH, BCEMHPHOTO TSTOTEHHUS, COXPAHEHUS! SHEPTHH,
UMIYJIbCA U SJIEKTPUUECKOTO 3apsiaa, TEPMOJUHAMUKH, SJIEKTPOMArHUTHON HHAYKIUY, poTosddekra;

® BKJIAJI POCCHICKHX H 3apYOEIKHBIX YUEHBIX, OKA3aBIINX HAHOOJbIEe BINSHUE HA Pa3BUTHE (PU3HKH;
B pesynbrare ocBOCHUS TUCLUIUTNHBI OOYHAIOLTHICS J0JIKEH YMeTh:

L MMpOBOONUTD Ha6J'II-OI[eHI/I$I7 MJIAHWUPOBATH U BBIIIOJIHATD 3KCIICPUMECHTDI,
® BLIIBUraThb T'MIIOTE3LI U CTPOUTL MOJACIIN,

® PUMEHSTh NMOJYYEeHHbIC 3HAHUA 1O (PU3HKe 1T OOBSICHEHUsT pa3HOOOpa3HbIX (PU3NYECKUX SIBICHUN U
CBOMCTB BeIECTE,

® PAaKTHYECKH UCTIOJIb30BaTh (PH3MUECKNE 3HAHNUS,
® OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOH HH(POpMAaLINY,

® 1ICIOJIB30BaTh HpI/IO6peTeHHbIe 3HAHUA U YMCHUA AJIAd PCIICHUA NPAKTHYCCKUX 3alday HOBCGHHGBHOﬁ
KHU3HH, obecrieueHnst Oe30MacHOCTH COOCTBEHHON JKU3HH, PAllOHAIBHOTO TPUPOAOIIONB30BAHNS U OXPAHbI
OKPY>KaroIel Cpenbl.

® OMUCHIBATH U OOBSICHITH (PU3UUECKUE SIBJICHHS U CBOMCTBA TEJI. CBOMCTBA ra30B, JKHIAKOCTEH W TBEPABIX TEI,
3JICKTPOMArHUTHYI0 MHAYKLHIO, PAaCIpPOCTPAHEHUE BJICKTPOMArHUTHBIX BOJIH, BOJIHOBbIE CBOMCTBA CBETAQ,
U3JIy4EHHE U TIOTJIOLIEHHE CBETaaTOMOM; (hoToshdexT;

® OTJIMYaTh FMIIOTE3bI OT HAYYHBIX TEOPHIA,
® fenaTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTANIbHBIX JaHHBIX,

L4 NPUBOAUTL MNPUMEPHL, NOKA3bIBAKOIIUEC, YTO! Ha6.]'II-OI[eHI/I$I U SKCICPUMEHT SABJIAKOTCA OCHOBOM JJIA
BBIIBUJKCHHUA TUIIOTE3 U TeOprI, MO3BOJIAKOT NPOBEPUTH UCTUHHOCTD TCOPETUUCCKUX BBIBOOOB, (1)1/131/1qec1<a51
TEOPUA AACT BO3MOKHOCTD OOBACHATD U3BECTHBIE SIBJICHHUSA NpUpoOAbl U HAYYHBIE (I)aKTbI, MPEACKAa3bIBATh €IIC
HCHU3BCCTHBIC ABJICHUA,

® [PUBOIUTH TNPUMEPHI MPAKTHUECKOTO HCIONb30BAHUS (PU3UUECKUX 3HAHMIA: 3aKOHOB MEXaHHKH,
TCPMOAUHAMUKHA U SJICKTPOAUHAMUKHN B SHCPICTUKE, PA3JIMYHBIX BUIOB SJICKTPOMArHUTHBIX I/ISJ'IyLIeHI/Iﬁ JJIA
Pa3BUTHSI PaIvo U TEIEKOMMYHHUKALNH, KBAHTOBOH (PU3UKH B CO3/IAaHUH SEPHON YHEPTETHKH,JIA3€POB;

L4 BOCIIPUHUMATb MW Ha OCHOBEC TIOJYUYCHHBIX 3HAHUH CaMOCTOSITEJIBHO OLICHHUBATDb PIH(l)OpMaL[I/II'O,
comepxairyrocs B coobuernsx CMU, MHTepHeTe, HayYHO-TIOMYJIIPHBIX CTATHSX.

® IPUMEHSTH MTOJNyYSHHbIE 3HAHUS JUJIsI pelIeHNsT PU3NIECKIX 3a1a4;

® omnpenensTh XapakTep GU3nYecKoro mpouecca no rpadguky, radauie, Gopmye;

U3MEPATH A HU3NYECCKUX BCJINYUH IpeacTaBisas e3yIILTaThl H3MEpPEHud C yueTOM HX
2
HOFpGLHHOCTGfI.

































6. | Pazpen 2. MonexkyasipHast - OLICHKA TECTOBBIX
3aJaHHH,
H3UKA U
® 26 18 4 4 - HAONFOJCHHUE 32 XOJI0OM
TEePMOAMHAMMKA S ——
HHOIWUBHOYAJTbHBIX
7 TMPOCKTOB M OI[CHKA
- | Tema 2.1 OcHoset BBITIOTHEHHBIX TIPOCKTOB;
MOJIEKYJISIPHO 10 6 2 2 - 9K3aMCH
- KHHETHYECKOU TEOpUHN
8.
Tema 2.2 OcHOBBI 10 6 ) 5
TEPMOIUHAMUKU
9. Tema 2.3 ArperatHblie
COCTOSTHUSI BEIIECTBA U 6 6 i i
¢bazoBrie
MePEeXO/Ibl
10. | Paszmen 3.
36 22 8 6
DIeKTPOAUHAMHKA
1. | Tewma 3.1 Daexkrpudeckoe
8 6 2 -
oJie
12. | Tema 3.2 3axoHbI
10 4 2 4
MOCTOSTHHOTO TOKA
13. | Tema 3.3 DnexkTpuueckuii
TOK B Pa3JIMYHBIX Cpeaax 4 4 - -
14. | Tema 3.4 MarHuTHOe MoJje 6 4 2 -
15. | Tema 3.5
DJEeKTPOMArHUTHAS 8 4 2 2
WHIYKITUS
16. | CamocTosTe/ibHAR 5
pabora.
1 cemecTp: 96 66 18 10
2 cemecTp
17. | Paznen 4. Kone6anusi u 16 ” 5 5 - YCTHBIIT OIpPOC;
BOJIHBI - (PpOHTATBHBIN OTPOC;
- OLICHKA KOHTPOJBbHBIX
pabor;
18.
Tema 4.1 Mexanunueckue ) ) - HAGEOICHHC 32 XOJOM
KOJieOaHUs U BOJTHBI 6 6 BBITIOTHCHHS
T1a00paTopHBIX PadoT;
- OLCHKA BBIITOJTHCHUA
19. | Tema 4.2 10 6 2 2 7a60PATOPHBIX PaboT;
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DJEKTPOMarHUTHbBIC
KOJIe0aHUs U BOJIHBI

20. | Pazmen 5. OnTuka 22 12 4 6
21. | Tema 5.1 Ilpupona csera 10 4 2 4
22.
TeMva 5.2 BonHoBBIE 8 4 7 2
CBOWCTBA CBETA
23. | Tema 5.3 CneuuanbHas 4 4 _ -
TEOpHsi OTHOCUTEIIbHOCTH
24,
Pasznen 6. KBantoBas 16 12 4 -
dusuka
25T 6.1K
eMa BaHTOBAS g 6 5 )
OIITHKA
26. | Tema 6.2 dusuka aTomMa u g P 5
ATOMHOTO SiApa )
27. | Pa3znen 7. CTpoenue
N 10 8 - 2
Bcenennon
28. | Tema 7.1 CtpoeHue
. 4 4 - -
CoHeYHO! CUCTEMEBI
29. | Tema 7.2 DBomoLHs
_ 6 4 - 2
BcenenHnoit
30. | CamocrosiTe/IbHAS 2 ) _ -
pabora.
31. 2 cemecTp: 66 44 10 10
32. HUToro: 162 110 28 20

- OIICHKA MPAKTHYCCKUX
padoT (permcHus
KAYCCTBCHHBIX,
PacYETHBIX,
mpo(h)CCCHOHATTHHO
OPHCHTHPOBAHHBIX
3a1a4);

- OLICHKA TECTOBBIX
3aJaHHIH,

- HAOIOJACHUE 3a XOI0M
BBIMIOJTHCHU A
HHIUBHOYAJIbHBIX
MPOCKTOB U OIICHKA
BBIIIOJTHCHHBIX IMPOCKTOB;

- JK3AMCH
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2.3. TemaTu4ecKHii IVIAH U COAEPKAHNE AUCUMINVINHBI «DPH3HKA»

HaumeHnoBaHuepasaejion
H TEM

Coaep:kaHue yueOHOro MmarepuaJa, 1ad00paTopHbie
U NPAKTHYeCKHe PA00Thl, HHIUBHAYAJbHBINA MPOEKT
(ecitu npedycmompensl)

O0bem
4acoB

@opmupyem
ple o0mue n
npogeccuoHa
JIbHBIC
KOMIIEeT
CHIINH

2

4

1 cemecTp

BBenenue.
dDu3HKa H MeTOabI
HAYYHOI0 NMO3HAHUS

Coaep:xkaHue y4e0HOT0 MATEPHAJIA:

Ousuka - (QyHIaMeHTambHAas Hayka O MPHUPOIE.
EcrecTBeHHO-Hay4HBIN METOL MIO3HAHUSA, ero
BO3MO)KHOCTH M TPaHMLIbl TPUMEHUMOCTH. DKCHEPUMEHT
U Teopus B IIpoLecC€  MO3HAHUA  MPUPOJBL.
MonenupoBanue (U3MUECKUX SIBJICHUH U mponeccos. Poib
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUSA MPUPOJBIL.
®usnueckas BenuunHa. Pusznueckue 3aKoHbL ['paHULBI
NPUMEHUMOCTH  (U3NYECKUX 3aKOHOB M TEOpPHUH.
Ipuamun coorBercTBus. [loHsATHE O PU3NUECKON KapTHHE
mupa. IlorpemnaocTn m3MepeHnii (PU3NUECKUX BEITHYHH.
Jnauenue uzuku npu oceoenuu npoheccuit u
cneyuaivnocmeit CIIO

OK 03
OK 05

Paszanen 1. Mexanuka

30

Tema 1.1
OCHOBBI KHHEMATHKH

Coaep:kaHue yu4eOHOT0 MATEpPHAJIA;

MexaHnuueckoe  JBWDKEHHE M €ro  BHIBL
MarepuanbHas TOYKA. OTHOCHUTENBHOCTD
MEXaHUYECKOIO  JIBIIKEHUS. Cucrema  orcuera.
[puauun  orHocuTenbHOCTH — lammnes.  CrocoOwr
OMNUCAHUSA T BHKEHUS. Tpaexmopua. Hymo.
Ilepememenue. PasHOMepHOE MPSIMOJIMHETHOE
neuwxkeHne. CkopocTb. MrHoBeHHass U CpenHss
ckopocTu. Yckopenue. IIpsAmonuHeNRHOE IBHXKEHHE C
MIOCTOSIHHBIM YCKOpPEeHHEM. J[IBUkeHHe C IOCTOSHHBIM
yCKOpeHHeM cBoOomHOoro mnaneHus. Pasnomepnoe
ogulIceHUe  MOYKU  HO  OKPYICHOCHIU,  Y2/108as
CKOpocmp. LlenTpocTpemurenbHoe YCKOpEHUE.
Kunemartuka abCOIIOTHO TBEPAOTO TENA.

HpakTuueckas padora Nel: Kunemarrka IBIKCHHS
MaTepPUaAJIbHOM TOUKHU.

Tema 1.2
OCHOBBI IUHAMHKH

Conaep:kaHue y4e0HOTO MaTepHAaJIa:

OcHoBHas 3agavya auHamuku. Cuna. Macca. 3akoHbI
MexaHuku HetotoHa. Cunbl B mpupoae. Cuia TAXKeCTH U
CHUJla BCEMHMpPHOIO TArOTEHUS. 3aKOH BCEMHPHOIO
taroreHus. Ilepeas kocMmuueckas CKOpocTb. Bec.
Hesecomocts. Cunbl ynpyroctu. CuJibl TPeHHUsI.

IIpakTuyeckas padorta No2: JBrxeHHE
MaTepUanbHOU TOYKH IOA JACUCTBUEM CHUI.  YIPYTOCTH,
TpEeHU, TSUKECTH. JBYDKEHHE TeN TIOX ACHCTBUEM HECKOIBKHIX
CHIL

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK 1.1

Tema 1.3
3aKkoHbI cOXpaHeHHUs B

Coaep:kaHue y4e0OHOT0 MATEpHAJIA:

HUmnynse tena. Umnynbc cunbl. 3aKOH COXpaHEHUs
uMmiynbca. PeaktuBHOe nABWkKeHUe. Mexanuueckasn
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MEXaHUKE

paboma u mouwgpocmv. Kunemuueckana 3Inepaus.
Ilomenyuanvnan  nepausn.  3aKon  COXpaneHus
Mexanuueckoil nepzuu. Padbora CUIIBI TSIKECTH U CHIIBI
yopyroctu. KoHncepsatusHple cuibl.  [IpumeneHue
3aKOHOB  COXpaHEHHs. IpaHMIBI  NPUMEHUMOCTHU
KJIACCUYECKON MEXAaHUKH.

HpakTuueckas padoraNe3: 3akoH COXpaHEHUs
HUMITYJIbCA. 3AKOHBI COXPAHEHUS SHEPTHM.

Pazgea 2.

MouJexkyasipHasi pU3HKAa ¥ TEPMOTUHAMHUKA

26

Tema 2.1
OcHoBbI MOJIEKYISIPHO
- KHHeTHYeCKOHTEOPHH

Coaep:kaHue y4eOHOT0 MATEpPHAJIA;

OCHOBHBIE TOJNIOKEHUSI MOJIEKYJIAPHO-KMHETUUECKON
teopun. Pasmepel M Macca MOJNEKYyJl U aTOMOB.
bpoyHoBckoe  nBUIKEHUE. Cunvt u  3Hepeusn
MENCMONEKYNAPHO20  63aumoldeiicmeus.  CTpoeHne
ra3o00pa3HbIX, JKUAKHX U TBEPABIX TeJl. MneanbHbIi ras.
Hasnenue raza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
KUHETHYeCKOM Teopuu ra3oB. Temmnepamypa u ee
usmepenue. TepMoauHaMuyueckas 1IKaja TeMIIEpPaTyphl.
AOcomoTHBIA HyNb Temneparypbl. CKOPOCTH JIBHKECHUS
MOJIEKYJl U UX U3MepeHue. YpaBHEHUE COCTOSHUS
uneagbHOro rasa. Msomnpoueccsl u ux rpaduxu. I'azoBeie
3aKOoHbL. MoJIsipHas ra3oBast IOCTOSIHHAS

IpakTnueckas padoraNed: I'papudeckoe peieHue
ra3oBbIX 3aKOHOB.

JladopaTopuas padoraNel: Usyuenne
H30MPOLIECCOB B Ia3ax.

Tema 2.2
OcHOBBI
TEePMOAHHAMHKH

Coaep:xkaHue yueOHOTr0 MaTepHaJa;

BnyTpenHnsis sHeprusi cucteMbl. BHyTpeHHss sHeprus
uneaspbHOro rasa. Pabora um Terutora kak (pOpMBI
nepenayu SHEPTUM. TennoeMKoCTb. VYnenoHas
terjoeMkocTs.  KomuyecTBo  TemnoTel.  YpaBHEHUe
TeruioBoro OanaHca. IlepBoe Ha4amo TEPMOIUHAMUKH.
AnnabaTHblIit IpoLecc. Bropoe Hay4aJo
tepmonuHamMuku. ITlpunyun  Oeiicmeusn  menio6oi
mamunvt. Tennoevie oeuzamenu. KIIJ[ mennogozo
osguzameis. Xonoounvnvte  mamunst.  Oxpana
MIPUPOJBL.

[[IpakTHyeckas padoraNeS: U3meHeHHEe BHYTPCHHEH SHEPTUN

Tena B mpoLecce COBEpLICHUs padoThl. OCHOBBI TEPMOINHAMUKH.

UlaGopaTopHast paGoTa Ne2:

Tema 2.3
ArperaTHbie COCTOSTHHS
BelecTsa U pa3oBble
nepexoabl

Coaep:kaHue yueOHOTro MaTepuaJa;

Hcnapenne u konnencanys. HacbleHHBIN nap U ero
CBOMCTBA. Abéconomnasn u OMHOCUmMEIbHASA
ei1axicnocmy  eo30yxa. Ilpubopel UIsi  onpeneneHus
BJIAXXHOCTH  Bo3ayxa. Touka  pocel.  Kunenwme.
3aBUCUMOCTb TEMIEpaTypbl KWUIIEHUS OT JaBJEHUS.
Kputnueckoe cocTosiHME BelecTBa. XapaKTepPUCTHUKA
JKUJKOTO COCTOSIHMA BellecTBa. lIOBEpXHOCTHBIN CIOM
JKUJKOCTU. DHEpPrusi MOBEPXHOCTHOro cios. bmmkHuit

nopsipok.  Kanmumnsipuele  sBneHus.  XapakTepUCTHUKA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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TBEPIOTrO COCTOsIHMA BemnecTsa. Kpucmaiiuueckue u
amopgusvie mena. YOpyrue CBOICTBA TBEPABIX TEI.
3akoH I'yka. MexaHudeckue CBOICTBa TBEpIbIX Tell.
IInactuyeckas (ocrarounas) nehpopmauus. Iliaerenue.
Yoenvnas mennoma nnagrenus. Kpucrammmzauus.
Ilpakmuueckoe npumenenue 6 NOECEOHEBHOU IHCUZHU
uzuueckux 3nanuii o ceoiicmeax 2a3oe, Hecuokocmeil u
meepovix meil

Pa3aen 3. DjexTpoanHaMHKAa

36

Tema 3.1
DeKTpHUIeCcKoe moJje

Coaep:kaHue y4eO0HOro MaTepuaJa:

Inekmpuueckue 3apaodsl. DneMeHTapHbIN
SIEKTPUYECKUN 3apsal. 3JaKOH COXpAHeHus 3apaod.
Jakon Kyaona. DnekTpuieckas MOCTOSTHHASI.
Dnextpudeckoe none. HanmpsokeHHOCTh 3JIEKTPHUECKOro
noyis. [lpuniun cynepniosunuu nonei. Ilpoeoonuku 6
INEeKMPUHECKOM noie. Jusnexmpuku 6
anekmpuyeckom noie. Ionapuzayua ousiekmpuxos.
Pabora cun snekrpocrarmyeckoro mods. lloreHiman.
Paznocme HOMEHUUAL06. Cea3b MedHcoy
HANPAJICCHHOCMbIO U PA3HOCHMBIO  HOMEHUUAL06
INeKMPUUEcKo20 hois. Inexmpoemkocms. Eounuyu
anekmpoemkocmu.  Konoencamopw.  Coedunenue
Konoencamopos ¢ bamapero. Suepzusn 3apAdlcennozo
KoHnOeHcamopa.  DHEprusi  BIEKTPHYECKOro  TOJIL.
Ilpumenenue konoencamopos

[pakTuueckas padora Ne6: OnpeneneHue
OCHOBHBIX XapPaKTCPUCTHUK SJICKTPHUICCKOIO MOJIA.

Tema 3.2
3aK0HDBI IOCTOAHHOIO
TOKA

Coaep:xaHue yueOHOT0 MaTepuaJa:

VYcnoBusi, HeOOXOAMMBbIE [JIsi BO3HUKHOBEHHS U
MOAJEPKaHUsSL 3JIeKTpudeckoro Toka. Cuna Toka U
MJIOTHOCTb TOKA. 3akon Oma 01a ywacmka uenu.
Jasucumocme IIEKMPUUECKOZ0 CONPOMUG/ICHUSA OM
Mamepuana, OTUHbL U RIOWAOU HONEPEUHO20 cedeHus
npoeoonuxa. Paboma u mowmnocms nocmosannozo
moka. Tenosoe Oeiicmeue moka. 33axon J[coyis
Jenya. Iinekmpoosusicywias cuia UCMOYHUKA HIOKA.
Jaxkon Oma 011a noinoil yenu. IieKkmpudecKue yenu.
Ilapanaenvnoe u nociedosameivnoe coeounenue
HPOBOOHUKOG.

IIpakTnuyeckas padoraNe7: Pacuer snexkTpuieckoit
LeNu.

JladopaTtopuas paGora Ne3 MUsmepenue IJC wu
BHYTPCHHETO CONIPOTUBJICHUA UCTOYHUKA TOKA.
JlaGopaTopuas paGora Ned l3zyueHue 3aKOHOB
MOCJTIEIOBATEIbHOTO M MAapajuleIbHOTO  COEIMHEHHI
IMPOBOJHUKOB.

Tema 3.3

Coaep:kaHue yueOHOT0 MaTepuaJa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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DeKTpUYECKHIT TOK
BPAa3JIHYHBIX Cpeaax

DNEeKTPUYECKH TOK B METaUIaxX, B 3JIEKTPOJINTAX,
rasax, B BakyyMe. JeKkmpoiu3s. 3aKOH INeKmpo/iu3a
Dapaden. Inekmpoxumuueckuii Ixeusarenm. Buow
2a30661x  pa3paoos.  TepMOdJNEKTPOHHAs  HMHCCHSL.
[Inazma. Jnexmpuueckuit mox 6 HOAYHPOCOOHUKAX.
CobOcTBeHHast W TpHUMeECHass TMPOBOAUMOCTH. P-n
NePexon. Ilpumenenue HOJLYRPOGOOHUKOB.
IHonynposoonuroessie npubopsl

Tema 3.4

Coaep:kaHue yueOHOro MaTepuaJa:

MaruurHoe moJie

Bekrop UHAYKLHUH MarHUTHOI'O TOJISL.
HanpsxeHHOCTD MarHUuTHOTO TIOJIA. JericTue
MarHUTHOIO TMOJsI Ha MPSIMOJIMHENHHBIH MPOBOJHUK C
TokoM. BsaumopeiictBue TokoB. Cuiia  Amnepa.
Ilpumenenue cutvt Amnepa. Marautaslii notok. PaGora
[0 MEepPeMELIEHUI0 MPOBOJHMKA C TOKOM B MAarHUTHOM
nose. JlelicTBe MarHUTHOTO MOJsS HA ABUXKYIIUNACA
sapsan. Cuna Jlopenya. Ilpumenenue cunwvt Jlopenya.
Onpenenenve  yaenpHoro  3apsga.  Maznumnesie
ceoticmea gewjecmed. MazHumnas npoHUUaeMocnp.

IIpakTnuyeckast padora Ne8: MaruurHoe nosne u ero
XAPAKTCPUCTHKH.

Tema 3.5
JJIeKTPOMATrHUTHA
SAHHIYKIHS

Coaep:kaHue yueOHOT0 MaTepuaJa:

Asnenue rnexkmpomaznumnoit undyxkyuu. IlpaBuno
Jlenna. 3akoH 3JE€KTPOMAarHUTHON MHAYKUMK. Buxpeeoe
anexmpuueckoe noie. IJIC MHAYKUUU B ABWKYLIUXCS
MPOBOHUKAX. HAenenue CAMOUHOYKUUU.
Huoykmuenocms. IHepzus MAZHUMHO20 RO/ MOKA.

B3auMoCBsI3b 3JIEKTPUYECKMX M MAarHUTHBIX MOJIEH.
DJIEKTPOMArHUTHOE TIOJIE

IIpakTnueckast padoraNe9: J[BrrkeHue 3apsoKeHHON
YaCTUIIbl B MATHUTHOM T10JI€

JladopaTopuas padora NeS Usyuenue siBneHust
BJIEKTPOMArHUTHONW MHYKITUU

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK1.1

CamocrosiTe/IbHAS
pa6oTa.

IToBTOpenue pasznenos: Mexanuka. MonekyJisipHas pu3nuka
U TCPMOJAHNHAMHUKA. QHGKTpOHI/IHaMI/IKa.

2 cemecTp

Paszgen 4. Kos1e0aHusa ¥ BOJHBI
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Tema 4.1
Mexannueckue
KoJ1e0aHus U
BOJIHbI

Coaep:kaHue yueOHOT0 MaTepuaJa:

KonebarenpHoE IBIKEHUE. I'apmonnyeckue
konebanns. CBOOOAHBIE MeXaHWYECKUE KOJIeOaHMs.
[IpeBparuenne 3Heprun Mpu KojeOaTeIbHOM BUKEHUH.
CBoboxHble 3aTyXarolque MeXaHHYeCKHe KOoeOaHus.
Marematndeckuii MaATHUK. [Ipy>KMHHBIH MasATHHK.
BryxneHHbIe MexaHUecKue KoeOaHus. Pe3oHaHc.

[Nonepeunbie u NPOZIOJIbHBIE BOJTHBIL.
XapaxkTepuCTHKU BOJIHBL. 3BYKOBBIE BOJHBI YJIBTPa3BYK
U ero NPUMEHEHHE

Tema 4.2

Coaep:xaHue yueOHOT0 MaTepuaJa:

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK1.1
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DIeKTPOMATHUTHBIE
KO0J1€0AHHMA H BOJIHDI

CobonHble 3JIEKTPOMarHUTHbIE KOJIeOaHusI.
[IpeBpamenne »HepruM B KOJNEOATETBHOM KOHTYE.
®opmyna Tomcona. 3aTyxaromue >JIEKTPOMArHUTHBIC
KosieOaHus. I'eneparop HEe3aTyXaroInux
3JEKTPOMArHUTHBIX Konebauuii. BriHyxneHHbIE
snekrpudeckue  konebanus.  Ilepemenustit.  mox.
T'enepamop nepemennozo moxa. Emkxocmnoe u
UHOYKMUBHOE CONPOMUGILEHUA NEPEMEHHO20 HIOKA.
Axmuenoe  conpomuenenue. 3akon Oma  0ns
INeKMPUUecKoll yenu nepemennozo moka. Paboma u
MowHOCMb  nepemennozo  moxda. Pezonanc ¢
anekmpuueckoi  yenu. Tpanchopmamopwr. Toku
evicokoit  uacmompsl.  Ilonyuenue, nepedaua u
pacnpedeiienue 3INeKMPOILEPIUN. DIEKTPOMATHUTHOE
1ojie Kak OCOObI BUA MaTepuu. DJIEKTPOMArHUTHBIE
BOJIHBI. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
Bubparop I'epua. OTKpBITHIHA KoJie0aTeNIbHbIT
koHTYp.  M3oOperenme pammo  A.C. Ilomoseim.
Ilonsitue o  paamocssizu.  Ilpunyun  paouocessu.
Ilpumenenue 31eKmMpoOMAZHUMHBIX GOIH

IIpakTnueckas padoTaNel0: Onpenenenue
MapaMeTPOB DJICKTPOMATHUTHBIX KOJieOaHU.

JlaGopaTopunass paGora Ne6: H3yueHue paboThI
TpaHchopMaTopa.

Paszgen 5. Onruka

22

Tema S.1
IIpupona ceera

ConepxaHue yue0HOro MaTepHaJa:

Toueunwlii HUCTOYHUK CBETA. Ckopocmp
pacnpocmpanenus ceemd. 3AKOHbL OMPAdNCEHUA U
npenomienusn céema. ColHEUHbIE U JIYHHbIE 3aTMEHUS.
Ilpunuun Itofirenca. Ilonnoe ompasicenue. JIMH3BL
IToctpoenne nzobpakeHust B auH3ax. PopMmyna TOHKOH
JUH3BL. YBENW4YEeHHE JHH3bL [7a3 kak onruyeckas
cucrema. Onmuueckue npudopst. Teneckorsl.

HpaxkTuueckas padoraNell: DaeKTpOMarHuTHbIC
KoJie0aHUs U BOJIHBL

JladopaTtopnass pabGora Ne7: Onpenenenne
MOKA3aTessl MPEIOMIICHHS CTEKJIA.

JlaGopaTtopnas  paGora  Ne§:  Halmronenue
CIUIOLIHOTO U JITHEMYATOI'O CIICKTPOB.

Tema 5.2
Bo/iHOBbBIE CBOHCTBA
CBeTAa

Coaep:kaHue yueOHOro MaTepuaJa:

Unrepdepenuns cera. KorepeHTHOCTh CBETOBBIX
ayueii. WHTepdepeHunss B TOHKHX IUieHKax. Kombma
Herorona. Mcnonb3oBanne uHTEpPEpEeHINH B HAyKe U
texnuke. Judppakuus ceera. Judpakuus Ha mend B
napajieNnbHelx  Jgydax.  JudpakumonHas — perierka.
Ilonspusauus nonepeunbix BojH. Ilonmspusanus csera.
JBoitHoe nydenpenomiienue. llomspouner. Jucnepcus
ceera. Bunpl msnyuenuil. Bunbl cnexktpos. CnexTpbl
ucnyckanus. CnexTpbl mnorsomeHus. CrneKkTpaibHbIi
aHamu3. CnexTpanbHble KJIACChI 3BE3.

OK 01
OK 02
OK 04
OK 05
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YnbTpaduonerosoe U3JIy4YEeHHE. Hudppaxpacnoe
usiyyenue. Pentrenosckue nayuu. Hx npupoma wu
cporicTsa. [1lkana 371€KTPOMArHUTHBIX U3Ty4EHUH.

IIpakTnuyeckas padoraNel2: . Bunbl criekTpos.
Crnextpbl ucnyckanus. CrexkTpel NOTJIOLUIEHHS.

JlaGopaTopuas padora Ne9: OnpeneneHue NJIUHbI
CBETOBOM BOJIHBI C TIOMOIIBIO AU PAKIIUOHHON PEIIETKH.

Tema 5.3
CrneunanbHasi TeOpust
OTHOCHTEJILHOCTH

Coaep:kaHue yueOHOT0 MaTepuaJa:

I

JBrxeHHe cO ckopocTer cBeta. lloctynatel Teopuy
OTHOCHUTECJIBHOCTH M CJEACTBHA H3 HUX. HHBapI/IaHTHOCTb
MOJyJisl CKOPOCTH CBeTa B BaKyyMe. DHeprus nokos. Csssb
MacChl ¥ OJHEPruu CBOOOAHOW YACTHIBL. DJIEMEHTHI
peHﬂTHBHCTCKOﬁ AUHAMUKH.

Pa3nen 6. KantoBasi puszuka

16

Tema 6.1
KBanrToBas onruka

Coaep:kaHue yueOHOT0 MaTepuaJa:

KBanToBas runoresa Ilnanka. TerynoBoe usnyudeHue.
Kopnyckynsapro-sonHoBOH ayanusM. @otonel I'unoresa
ne bpolins 0  BOJHOBBIX  CBOWMCTBAX  YacTHL.
CootHouieHue HeomnpeneneHHocTeilt  [efizenOepra.
JlaBnenue cBera. XuMu4ueckoe nerctue cBera. OIbITHI
ITH. Jlebenesa u  H.U. BasunoBa. Dortosaddexr.
VYpaBHenue DitHmreliHa mus porosddexra. Brewnuii
domornexkmpuueckuil appexm. Buympennuii
domorppexm. Tunwt pomoriemenmos. Ilpumenenue
domoappexma

HpakTuueckas padoraNel3: Porosddexr.
YpasHenue DitHmTeiHa s poTodddexra.

Tema 6.2
duzuka atomMa 1
ATOMHOI0 1APAa

Coaep:kaHue yueOHOT0 MaTepuaJa:

PasButue B3rNIAI0B Ha CTpOeHUE BelecTsa. Monenu
CTPOEHHUs] aTOMHOIO sA1pa. 3AKOHOMEPHOCTU B aTOMHBIX
criekTpax Bomopoja. SnepHas moxmenb aroma. OmbITHI
3. Pesepdopna. Monenp atoma Bogopona mo H. bopy.
KBaHnTOBBIE MIOCTYJIaThI bopa. Jaszepet.
PaanoakTuBHOCTD.

3aKOH paJuOaKTUBHOIO pacnaga. PanuoakTuBHbIE
npeBpamenns. Criocobbl HAOMIOAEHUS W PerucTpanuu
3apsokeHHbIX yactun. Dddext Basunosa — Uepenkosa.
Ctpoenne aromuHoro simpa. Jledekr macchl, 3HEprus
CBS3M U YyCTOMYMBOCTb AaTOMHBIX sifep. SAnepHbie
peakuuu. SnepHas  SHepreTuka.  JHepPreTU4YecKuil
BBIXOJI SIIEPHBIX peakuui. HckyccrBeHHas
paguoakTUBHOCTh. [lenenue Tsokenbix saep. LlenHas
sepHasi peakuus. YIpasisiemas LenHas —peakuus.
SAnepneiii peaktop. TepMosiaepHbId CHUHTE3. DHEPrus
3Be3q. llonmyueHne paauMOaKTUBHBIX M30TONOB M HX
IIpUMEHEHUE. buonoruueckoe neiicTBue
PaZMOaKTUBHBIX H3JIy4YeHUH. DJeMEeHTapHble YaCTULIBL

IIpakTnuyeckas padoraNel4:

OK 01
OK 02

OK 04
OK 05
OK 07

Pa3znen 7. Ctpoenue Bcenennoit

10
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Tema 7.1 CTpoenue Coaep:kaHue yueOHOT0 MaTepuaJa: 4 OK 01
CoJIHEYHO CHCTEeMbI CoJHeuHast CHCTeMa; IUIAHeThI 1 MaJjIble Tela, CHCTeMa OK 02
3emuns-JlyHa. OK 03
Tema 7.2 DBosrouust Coaep:kaHue yueOHOT0 MaTepuaJa: OK 04
Bcesennoii Ctpoenne u sBomonust Connna u 38é3n. Kiaccuguxarusd OK 05
3BE3M. 3BE3ABI M HCTOYHMKM HX OHepruu. [amaktuka| 4 OK 07
CoBpeMEHHBIC TIPENCTABJICHUS O CTPOCHUH W 3BOJIOLIUH TIK 1.1.
Bcenennoii.
JladopaTopuas padora Nel0. zyueHue kapTsl 3B€3JHOTO 2
Heba.
CamocrosiTeIbHAS IToeropenue pasnenos: Konebanus v Bojaabl. OnTHKA. 5
pabora. KsanroBas ¢usuka. Ctpoenue BeeneHHOM.
IIpomMe:kyTOUHASI aTTECTALMSA: SK3aMEH
Bcero: 162

3. YciaoBus peaau3auuu NporpaMmmbl 00meo0pa3oBaTeIbHOH JUCHHILIHHBI

3.1. Tpe6oBanus K MUHUMAJILHOMY MATEPHAJILHO-TEXHHUECKOMY obecnedenuto Peannzauus
NMPOrpamMMbl JUCHHUILIHHBI TPedyeT HAIMYHS YUeOHOro KaduHeTa pusukm.

OGopynoBanue yueOHOro KabuHera:

[udposas nabopaTopust o GU3KUKE AN YUUTEIS,

Hugposas nadboparopust no Gu3uKe 111 YICHHUKA,

Bechl TexHHUYECKHE C PA3HOBECAMHU,

Kowmrmutekt niist mabopaTopHOro MpakTHKyMa 0 ONTHKE,

Kowmrmutekt niist mabopaTopHOro NMpakTHKyMa 10 MEXaHUKE;

Kowmrmutekt niist mabopaTOpHOTo MPaKTHKyMa MO MOJIEKYJISIPHOHN (PU3HKE U TEPMOIUHAMHUKY,
Kowmrmutekt niist mabopaTopHOro MPakTHKyMa IO 3JIEKTPUUECTBY (C T€HEpPaToOpoM),
KowmrmutekTt st u3ydernst BO30OHOBJISIEMBIX HCTOUHHKOB YHEPTHHU (COJTHEYHOH, BETPOBOI SHEpruH, O1o-
, MEXaHUYECKON 1 TEPMOSJIEKTPUIECKOHIHEPTEeTHKH);

9. Ammepmerp Ja00OpaTOPHBIA;

10. BombpTMeTp 1a00paTOPHBIIL;

11. Konopumerp ¢ HaOOPOM KaJTOPUMETPUIECKUX TEIT,

12.  Tepmomerp naboOpaTOPHBIH;

13.  KommiexT mist u3yueHust OCHOB MEXaHHKH, THEBMATHKH M BO30OHOBIISIEMBIX HICTOUHUKOB YHEPTHH,
14. bapomerp-anepoun,

15. bnok nuTaHus peryiaupyeMslii,

16. Beb-kamepa Ha MOJBUKHOM LITATUBE,

17. Bupeokamepa st pabOThI C ONTHYECKUMH MTPUOOPaMU;

18. I'eHepaTop 3BYKOBOI,

19.  Turpomertp (ncuxpomerp);

20. I'py3 HaOOpHBIH;

21.  JIuHaMOMeTp AEMOHCTPALIMOHHBIM,

22.  KoMIuiekT nocybl I€MOHCTPALMOHHON C MPUHAMJIEKHOCTSIMU,

23.  MaHOMeTp KUAKOCTHON JE€MOHCTPALUOHHBIN;

24,  MeTp I€MOHCTPALIMOHHBIN,

25.  MuKpOCKON IeMOHCTPALMOHHBIN;

26. Hacoc BakyymHbIil KOMOBCKOTO;

27. CTOnUK MOIBEMHBIH,

O Nk =
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

[ITaTuB NEMOHCTPALIIOHHBIN (PU3HUECKHIA;

DIIEeKTPOTLINTKA,;

Habop nemMoHCTpaMOHHBIH 10 MEXAHUUECKUM SIBJICHUSIM;

Habop nemMoHCTpaOHHBIH 110 TUHAMUKE BPAIIAaTEIbHOTO IBUKECHUS,
Habop nemMoHCTpaOHHBIH M0 MEXaHUYECKUM KOJIeOaHUsIM,

Habop nemMoHCTpaOHHBIN BOJIHOBBIX SIBJICHUI;

Benepko Apxumena,

MasTHUK MakcBeiia;

Habop Ten paBHOrO 00BEMA;

Habop Ten paBHOI MaccChr,

ITpubop nist neMoHcTpau aTMOC(HEPHOTO TABICHHUS,

IIpu3ma, HaKJTOHAOLIASICA C OTBECOM,

Prryar neMOHCTpaLMOHHBIN;

Cocynbl coobmaromuecs,

CraxaH OTJIIMBHOH €MOHCTPALIMOHHBII;

TpyOka HetoToHa,

MTap IMackans;

Habop nemMoHCTpaOHHBIH 1O MOJIEKYJISIPHOH (PU3HMKE U TETUIOBBIM SIBJICHUSM,
Habop nemMoHCTpaOHHBIH 1O ra30BbIM 3aKOHAM;

Habop xanuispos;

TpyOxka st IeMOHCTpPALM KOHBEKIIUH B JKUIKOCTH,

LunuHApbI CBUHLIOBBIE CO CTPYIOM;

Mlap ¢ xonpLOM;

BBICOKOBONIBTHBIN HCTOYHMUK,;

I'eneparop Ban-ne-I paada,

Josumertp;

KamepToHb! Ha pe30HAHCHBIX SALIUKAX;

Kowmrmutekt npubopoB 1 MpUHAAIEKHOCTEH IS AEMOHCTPALIMU CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH,;
Komrmutekt npubopoB 11t H3yUeHUs! MPUHIIUIIOB PAJUONIPHEMa H PaguoIIepeaayy,
Kommnext npoBoaos;

Marsut 1yrooOpa3HbIi;

MarHut nosocoBON JEMOHCTPALUOHHBIN;

MammHa snexTpodopHas;

MasTHUK 3J1€KTPOCTaTHYECKHIA,

Habop o n3yueHno MarHUTHOTO MOJIS 3eMJIH,

Habop nemoHCTpanoHHbIH M0 MArHUTHOMY TIOJIEO KOJIBIIEBBIX TOKOB,
Habop nemMoHCTpanMOHHBIH MO MOIYITPOBOIHUKAM,

Habop nemMoHCTpaMoOHHBIH 10 TOCTOSTHHOMY TOKY;

Habop nemMoHCTpalMOHHBI 10 3IEKTPHYECKOMY TOKY B BAKYyME;
Habop neMoHCTpaMoHHBIH 1O 3IEKTPOAMHAMUKE,

Habop 1yt neMOHCTpalliy MAarHUTHBIX MTOJIEH;

Habop it neMoHCTpaLny SJIEKTPUIECKUX TTOJIEH;

Tpancdopmarop yaeOHBIH;

ITanouka cTekasiHHAS,

IManouka 300HUTOBAS,

[Tpubop Jlenua,

CTpenku MarHuTHBIE Ha LITaTUBAX;

CynraH 351eKTpoCcTaTHYeCKUi],

[IItatuBbl H30AUpPYOLIKE;

DNeKTPOMarHuT pa3OOpHBIH;
25



78. Habop n1eMOHCTPALMOHHBIN 110 T€OMETPUIECKOH ONTHKE;

79. Habop neMOHCTPAILMOHHBIN 110 BOJTHOBOH ONTHKE,

80. CnexTpockon IBYXTpPYyOHBIH;

81. Habop cnexTpaibHBIX TPYOOK ¢ HICTOUHUKOM MTUTAHUS,

82. VYcranoska mist uzydenus porosddexra,

83. Habop nemoHCTpaMoOHHbIH 110 MocTOstHHOM I TnaHka;

84. KoMIIeKT HarfsqHbIX MOCOOU It MOCTOSIHHOTO MCIIOJIb30BaHMSI,
85. Kowmrutekt noprperoB st opopmieHHust KaOUHETa,

86. KoMruiekT 1eMOHCTPALMOHHBIX Y4eOHBIX TaOIHLI.

[Ipn wHammuunm ©HEOOXOAMMOro OOOPYIOBaHHS 3aHATHS TO (U3UKE B HEKOTOPBIX CIy4asx MOTYT
MPOBOJUTHCS B UMEIOIUXCS B 00Pa30BaTENIbHON OPTaHU3aLMH MACTEPCKUX MIIH JTA0OPaTOPHUSIX.
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11.

12.
13.

14.

15.

3.2. UnpopmanmnoHHoe o0ecniedyeHue 00ydeHust
ITepeueHb pexoMeHAyeMBbIX Y4eOHbIX H3AAHHUI,
HNHTepHET-pecypcos, AOMOJTHHATEILHOIH JIHTEPATYPbI

JJ1s1 CTyAeHTOB

Ocnosnas 1umepamypa

. Kanawnuxos, H. II. ®uzuka B 2 4. YacTte 1: yueOHUK U IPAKTUKYM ISl CPpeIHETro MpodecCHOHAIBHOTO

obpazosanus / H. I1. Kanamaukos, C. E. Mypasees. - 2-e u3n., ucnp. u nom. - Mocksa : M3gatenbcTBo
KOpaiit, 2019. - 254 c¢. - (IIpodeccuonanspHoe oOpa3osanue). - ISBN 978-5-534-09159-5.
https://www .biblio-online. ru/book/fizika-v-2-ch-chast-1-437216

Kanawnuros, H. II. ®u3uka B 2 4. HacTh 2: y4eOHHUK U NPAKTUKYM I CPEAHETO MPpOodheCCHOHATTLHOTO
obpaszosanus / H. I1. Kanamaukos, C. E. MypaBbes. - 2-¢ u3n., ucrp. u gom. - Mocksa: M3gatenscTBo
KOpaiit, 2019. - 244 c¢. - (IIpodeccuonanmpHoe oOpa3osanue). - ISBN 978-5-534-09161-8.
https://www biblio-online.ru/book/fizika-v-2-ch-chast-2-427269

. Mmumpueea B. @. ®usuka nns npodeccuii U CIEUATbHOCTeNH TEXHIUECKOro mpoduist: yueOHuK aist

oOpa3oBaTeNbHBIX yupekaeHui cpen. npod. odpaszosanus. - M., 2013,
Jlononnumensnan aumepamypa

Jmumpuesa B. ®@., Bacunves JI. H. ®usuxa mis npodeccHii U CHeNHaJbHOCTEH TEXHUYECKOTO

npoduns. KoHTposnpHble MaTepuanbl yued. mocobusi mis y4pexneHuil cpen. npod. obpasoBanus /
B.® Imutpuesa, JI.1.Bacunses. - M., 2014.

. JImumpuesa B. &. ®uzuka mis npodeccuil U cnenmnanbHOCTEN TexHuueckoro npodus. Jlabopa-

TOPHBIN MPaKTHKyM: yueb. mocodus misa yupexkaenuid cpen. npod. odbpasosanus / B. @. [Imutpuesa,
A.B. Kopxyes, O. B. Myprazuna. - M., 2015.

Jmumpueea B. @. ®usuka 115t mpodeccuii u CrenuaibHOCTEH TEXHUIECKOTo MPOMUIIS: SIeKTPOHHBIN
y4e0.-MeTO/. KOMITJIEKC JIJIsl 00pa30BaTeNbHBIX YUpekaeHui cpen. mpod. odpasosanus. - M., 2014,
Jmumpueea B. @. ®usuka nns npodeccuil U crieluaIbHOCTEH TEXHHYECKOTO MPOMUIIS: 3JIEKTPOHHOE
yuebHOe M3naHue (MHTEPAKTUBHOE 3JIEKTPOHHOE MPHIJIOKEHHE) IJIsi 00pa3oBaTENbHBIX YUPEKACHUN
cpen. mpod. obpazosanus. - M., 2014,

Kacwvanos B.A. UnmoctpupoBanHbIii atnac no ¢pusuke: 10 kmace.- M., 2010.

Kacwvanos B.A. UnmoctpupoBanHslii atnac no pusuke: 11 kmace. - M., 2010.

. ITpodumosa T.N., Qupcos A.B. ®Puszuka nna npodeccHii W CHEHUANIBHOCTEH TEXHHYECKOTO U

ecTecTBeHHO-Hay4YHoro npoduneii: COopuuk 3amad. - M., 2013.

Tpopumosa T. H., Qupcoeé A. B. ®usuka nns npodeccHil U CrenuagbHOCTeH TEXHHYECKOro H
€CTeCTBEHHO-HAay4HOTo npoduiei: Pemenus 3anad. - M., 2015.

Tpopumosa T. U., Qupcos A. B. Puznuka. CripaBounuk. - M., 2010,

Qupcos A. B. Pusuka ansa npodeccuii U CrienUaNIbHOCTEH TEXHUYECKOrO U €CTECTBEHHO-HAyYHOTO

npoduneit: yueOHUK Isi 00pa3oBaTENbHBIX YUpexkaeHuit cpen. nmpod. odbpaszosanus / mox pen. T. H.
Tpodumonoii. - M., 2014.
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@3) «O6 obpazosanuu B Poccutickoit @enepanum.
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16.

17.

18.

19.

IIpuka3 MuHnucrepctBa oOpasoBanust U Hayku P® «O0 ytBepxkaeHun (enepanbHOrO rocyaap-
CTBEHHOTO 00pa3oBaTeNIbHOrO CTaHaapra cpenHero (monHoro) odmero oOpa3oBaHUs (3aperucTpH-
poBaH B Muntocte PP 07.06.2012 Ne 24480).

IIpukaz3 MunoOpHayku Poccmm ot 29.12.2014 Ne 1645 «O BHecenunm wu3MmeHeHuil B Ilpukas
Munncrepcrsa obOpazoBanust U Hayku Poccuiickoit @enepauun ot 17.05.2012 Ne 413 "O6 yTBepx-
neHuu (penepasbHOrO TOCYAApCTBEHHOTO OOpa30BATENIbHOTO CTaHAApTa CpenHero (MOJHOro) odmero
oOpaszoBaHUs"».

IMucemo JlemapraMeHTa rocyJapCTBEHHON NOJUTUKH B cepe MOAroToBKH padounx kamapos u I10
MunoOpnaykun Poccum ot 17.03.2015 Ne 06-259 «PexomeHmauuy 1O OpPTaHHM3ALUU ITOJYUYSHHS
cpenHero oOmero o0pa3oBaHUsT B TMpedeNaXx OCBOCHHMs OOpa30OBATENbHBIX MPOTPAMM CPEIHEro
npodeccuoHampHOro 00pa3oBaHusl Ha 0ase OCHOBHOro o0mero oOpa3oBaHHs C y4e€TOM TpeOOBaHMI
(benepanbHBIX TOCYIAapCTBEHHBIX OOpPa30BaTENbHBIX CTAaHAAPTOB M MONydyaeMod mnpodeccuu wWim
CTHEIUAILHOCTH CPeIHero MpodecCHOHATbHOTO O0pa3OBaAHHUSD.

Denepanbablii 3ak0H 0T 10.01.2002 Ne 7-®@3 «O06 oxpaHe okpyxaromeii cpeas» (B pen. ot 25.06.2012,
c mMm. ot 05.03.2013) // C3 PD. - 2002. - Ne 2. - Cr. 133.

20. /[mumpuesa B. ®@., Bacunves JI. H. ®usuka mis npodeccHii U CHeNHaIbHOCTEH TEXHUYECKOTO

npo IS METOUYECKIE PEKOMEHIANN . MeTO . mocodue. - M., 2010.

HNHuTepHeT- pecypcnl

www.fcior.edu.ru (DemepanpHBIi  LEHTP  WHPOPMALMOHHO-OOPA30BATEIBHBIX  PECYPCOB).

wwww.dic.academic.ru (Axagemuk. CIoBapy U SHUUKJIIONEANN).

www.booksgid.com (Books Gid. Dnexkrponnas 6ubnmuoreka).

www.globalteka.ru (I'mobanreka. ['modanpHast GMOIMOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (EquHoe okHO nocTymna K 00pa3oBaTebHBIM PECypcam).

www.st-books.ru (JIyumiast yaeOHas tureparypa).

www.school.edu.ru (Poccuiickuit obpa3oBarenbHbli mopTai. JocTynmHOCTb, Ka4ecTBO, 3PP eKTHBHOCTD)

www. ru/book (3nexTpoHHast OUOIMOTEUHAs! CHCTEMA)

www.alleng ru/edu/phys.htm (O6pasoBarenpHbie pecypchl MHTepHETa - DU3MKa).
www.school-collection.edu.ru (Exnnas konnexus nugpoBbIx 00pa3oBaTEIbHBIX PECYPCOB).
https//fiz. 1september.ru (yueOHO-MeTOIMYECKas TazeTa «DU3uKay).

www.n-t.ru/nl/fz (HoGenesckue naypeatsi mo Gusuke).

www.nuclphys sinp.msu.ru (Anepuas ¢pusnka B MaTepHeTe).

www.college.ru/fizika (ITonroroska k EI'D).
www.kvant.mccme.ru (Hay4HO-TIOMYJIIPHBINA PU3HKO-MaTeMaTHYECKUi sKypHaI «KBaHT?).

www.yos.ru/natural-sciences/html (ectecTBeHHO-Hay4HBIH >KypHAaN 15151 MosoaexH «I1yTe B HAyKy»).
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3.3. KoHTpO/Ib 1 OLICHKA Pe3y/JbTATOB OCBOCHUSI AUCHHUILIMHBI

KoHTposib 1 OmeHKa pAacKpHIBAKOTCS YEPE3 YCBOCHHBIE 3HAHWS M MPUOOPETCHHBIE
00y4JarIUMUCs YMEHUS, HAMPABICHHBIE HA (POPMUPOBAHUE OOIUX M MPO(HECCHOHATBHBIX
KoMIeTeHIMH. KoMneTeHmu J0JBKHBI ObITh COOTHECEHBI C TPEAMETHBIMH PE3YJIbTaTaMM.

Koa u HaumeHOBaHUE Pazagen/Tema Tun oLeHOYHBIX
dopMupyeMBbIX KOMIETEHLH I MeponpUsITHI
OK 01. Beibupars cniocobsr pemnenusi Pasmen 1. Temsr 1.1., 1.2, 1.3
3ana4 npodeccuonanbrol| Pasmen 2. Tembr 2.1.,2.2.,2.3.
IOEeSITEIbHOCTHU OPUMEHUTEIBHO K Pa:snen 3. Temnl 31, 32, 33, 34,
Pa3TUYHBIM KOHTEKCTAM. 3.5.
Pazpgen 4. Temer 4.1., 4.2
Pasnen 5. Temw1 5.1.,52.,5.3.
Paznen 6. Temp16.1., 6.2.
OK 02. Ucnonb3oBate coBpemeHHbie | Pazgen 1. Temer 1.1.,1.2, 1.3
cpenctBa  momcka, aHaimsa u | Pasmen2. Temwi 2.1,2.2.,23.
HUHTEPIIpETaLN I/IH(l)OpMaLII/II/I, u Pazpen 3. Temnbl 31, 32, 33,
WH()OPMALIMOHHBIC TEXHOJOTHU ISt 3.4,35. - YCTHBIN OMPoC;
e — sanay Paznen 4. Temb1 4.1., 4.2. - (ppOHTAIBHBIIONPOC;
npodecCHOHAbHON eATETbHOCTH. gii:i 2 %:x:i 2}’ 2; 5.3, - OILIEHKAa KOHTPOJIbHBIX
OK 03. ITnaHupoBaTh | Pasmen 1. Tembr 1.1., 1.2, 1.3 pator;
Peann30BbIBATh cobcteennoe | Pasnmen2. Temwr2.1.,22.,2.3. - HabJofieRue 3a XofoM
npodeccuonansroe u ymunoctHoe | Pasmen 3. Temsr3.1.,3.2.,3.3, BPITIOTHCHIA 1a00paTopHEIX
pa3BHUTHE, MPEANPUHUMATENBCKYIO 34,35 pador;
eSTETbHOCTD s - OII€HKA BBIMOJHEHUS
npodeccuoHaNbHON cepe, 1abopaTopHLIX paboT;
HCIIOJIB30BaTh 3HAHUA 1o - OLCHKA MPaKTHICCKHX
(UHAHCOBOW  TIpPaMOTHOCTH B pabor permenns
PA3IIHUHBIX HKH3HEHHBIX Ka4eCTBEHHBIX, PACUETHBIX,
CHTyaimsx., npoeCCUOHAIBHO
OK 04. Sddexrusro | Pasmen 1. Temsr 1.1., 1.2, 1.3 OPHEHTHPOBAHHBIX 3a724);
B3auMopeiicTopath U paborare B | Pasmen2. Temer2.1.,2.2.,23. - OmCHKA TECTOBBIX
KOJUJIEKTUBE U KOMaH/E. Pasnen 3. Temnl 31, 32, 33, 3aAaHnu,
34.35. - HaOMOEHHE 32 XOIOM
Paznen 4. Teme14.1.,4.2. BBITIOJIHEHUS
Pasnen 5. Tembl 51, 52, 53. AHIUBUAYAJIbHBIX IIPOEKTOB
Paznen 6. Tembr 6.1., 6.2. 1 OLIEHKA BHITOMHEHHbIX
OK 05. OcymectBusate yctHyro u | Pazgen 1. Temwr 1.1.,1.2, 1.3 IPOEKTOB;
NUCbMEHHYI0 KOMMyHMKarmio Ha | Pasmen2. Tembr 2.1.,2.2.,23. - SK3aMEH
roCy4apCTBEHHOM SI3bIKE Pa:snen 3. Temnl 31, 32, 33,
Poccuiickoit @enepanuu ¢ y4eToM 34,35
ocobennocreii  commanbroro  u | Lasaen4 Tembi4.1, 4.2,
KyJTBTYPHOTO KOHTEKCTA. Pazgen 5. Temr1 5.1., 5.2., 5.3.
Paznen 6. Temp1 6.1., 6.2.
Paznen 7. Teme1 7.1.,7.2.
OK 06. [IlposBaste rpaxnancko- | Pazgen 1. Temer 1.1.,1.2, 1.3
MATPUOTHYECKYIO nosunuto, | Pasmen 2. Tembr 2.1.,2.2.,2.3.
II€MOHCTPHPOBATh ocosnannoe | Pasmen3., Temer3.1,3.2.,33,
34,35,
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MOBEIEHUE Ha OCHOBE TpaauLMOHHbIX | Pasaen 4., Tembr 4.1, 4.2.
o0leueIOBeYeCKUX IIEHHOCTEH, B
TOM YHUCJIE C YYETOM TapMOHU3ALH

ME)KHALTHTOHAIBbHBIX u
MEKPETUTHO3HBIX OTHOILIECHHH,
PUMEHSITh CTaHIAPTHI
AHTUKOPPYNLIUOHHOTO MMOBEIEHHS.
OK 07. ConeiicTBOBaTh Pazmen 1. Temb1 1.1., 1.2, 1.3
COXPaHEHHUIO OKPY’KAroIieid Cpemsl, Pazpen2. Temer2.1.,2.2.,2.3.
PECYpCOCOepPEKEHNIO, TTPUMEHSTH Paznen 3. Tems1 3.1.,3.2., 3.3,
3HaHUA OO0 W3MEHEHHH KJIHMMAaTa, 3.4.,35.
NP MHLATIBI GepeskIMBOro Pasznen4. Temer 4.1, 4.2,
[POH3BOICTEA, > deKTHBHO Paznen 6. Temer 6.1., 6.2.

N N Pazpgen 7. Temer 7.1., 7.2
OefCTBOBaTh B YPE3BbIYANHBIX
CUTYALHSX.

IIK 1.1. ObecneunTth ONTUMAJIbHbII Pazpgen 1. Temer 1.1.,1.2, 1.3

PEKUM paboThI Pazpgen 3. Temn1 3.1.,3.2.,3.3,,
bekTpooOopynoBanusi u cpeacts | 3.4, 3.5.

ABTOMATUKH c YUYETOM ux |Pasnend. Tembr4.1.,4.2.
(byHKIIHOHAJTLHOTO HA3HAYCHUSI,

TEXHUYCCKUX XapaKTEPHUCTUK u
[TPpaBUJI SKCILTyaTaluu.

—

I1.
12.

13

3.4. Bonpocbl HTOr0BOr0 KOHTPOJISI 3HAHMH M0 Y4eOHOH AUCLHUILINHE
OcHoBHas 3a1aua MexaHukd. [locTynarenbHoe qBHUKEHUE Tela, MaTepHalibHAs TOUKA.
Cucrema koopaunar. Tpaekropus, myTs, iepemernerne. Bekropa. [leiicteust Han Bektopamu. [IpaBuna
CJIOJKEHHUsI BEKTOPOB.
IIpoekunn BEKTOPOB Ha KOOpPAWHATHBIE OCH, JACHCTBUSA Han mpoekuusMu. llpsmonuHeitHoe
paBHOMepHOe nBmkeHne. Ckxopocth. I'paduueckoe mnpencrasnerne nprkeHHs. OTHOCHTENBHOCTD
nekenus. CucreMa eIuHUILL.
CkopocTb mpu MNPsIMOJNIMHENHHOM HEPaBHOMEPHOM JBIDKEHHMU. YcCKOpeHue. PaBHOyckopeHHOe
nBwkeHue. llepememenue mpu mpsIMOJIMHENHOM PaBHOYCKOPEHHOM ABMKeHHH. CBOOOIHOE maneHue
Ten. YCKOopeHre CBOOOTHOrO MageHUsI.
Ilepemelnenne U CKOPOCTb NPU KPUBOJIUHENHOM ABUXKEHHUH. Y CKOPEHHUE NPU PABHOMEPHOM JIBUXKCHUH
no okpy>kHocTH. [lepron u yacrora obpareHus.
Ilepseni 3akoH HeroTona. B3aumopelicteue ten. Macca tena. Ilonarue cuna. EnquHunel nsmepenus
cunbl. Bropoii 3akon Hetotona. Tpetuii 3axoH HetoTona. Cuibl B ipupoze U ABUKEHUS Tel.
Cuna ynpyroctu. JIBukeHue Tena noj AedcTBUEM cuilbl yrnpyroctu. Cuna BCEMHUPHOTO TATOTEHMSI.
Cuna tspxkectu. Bec Tena, HEBECOMOCTb.
Beca Tena, nBuxymierocs ¢ yCKOpEHHEM IO BEPTUKAIH, 110 FOPU3OHTAIU. Bec Tena ABMXKyIerocs no
Ayre OKPY>KHOCTH.
HckyccTBenHble criyTHUKN 3eMin. IlepBas, BTOpas U TpeThsi KOCMUYECKHUE CKOPOCTH.

.Cuna TpeHus, TpeHUE TIOKOs, TPEHHE CKOJbKeHUs, Kod(duiueHt TpeHus. [[BikeHHe Tena MOA

NEUCTBUEM HECKOJIBKUX CHIL.
Cuna u ummynbc. 3aKOH COXPAHEHUsSI UMITYJIbCA. PeakTHBHOE NBUKEHHE.
Pabota cunbl. PaboTa cul, IpUJIOKEHHBIX K TEJy, U H3MEHEHHE ero CKOPOCTH.

. Pabora cunbl Tspkectu. [loTeHInanbHast SHEPTHUS Tea, TOAHSITOrO HA 3EMIIEH.
14.
15.
16.
17.

Pabora cunel ynpyroctu. PaboTa cubl TpeHus.

3aKOH COXpaHEHHs TIOJHON MeXaHUYECKOM SHEPruu.

Momnocts. [IpeBpamenun sHeprun 1 ucnoiab3oBanny Mamut. KIT/T,
MKT. KpaTkast uctopusi pa3BUTHs 3TOH TEOPHH.
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18.
19.
20.

21

OcuosHble nonoxenusas MKT 1 ux onsiTHoe 000CHOBaHUE.
Huddysus. BpoyHOBCKOE ABIIKEHUE.
Cubl B3aMOIEUCTBUS MEXKIY MOJICKYJIAMH.

. OcoOeHHOCTH CTPOEHUS Ta30B, KUIAKOCTEH, TBEPABIX TEII.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

36

37.
38.

39.

40.
41.
42.

43.

44.
45.
46.
47.
48.

49.
50.
51.

52.

53.

54.

55.

OcHosnbie oHsiTust MKT.

Wneanbneiii raz. CpenHexBagpaTudHas ckopocTb. OcHoBHOe ypaBHeHHne MKT.

Temnepatypa u e€ usmepenue. TepMOMETpBHI.

AOcomoTHas mKajga TeMrepatyp, abCoMOTHBIA Hysb. PU3nyecKuii cMbICH TeMriepaTypsl. [locTrosiHHAs
bonbumana.

Cpennsist kBagpaTU4HAasi CKOPOCTb ABH)KEHMUSI.

OcHOBHOE ypaBHEHHEM HI€AIbHOTO raza. Y paBHeHue Menneneena - Knanefipona.

JlaBiieHue u TemrepaTypa pyu HOPMaJIbHbBIX YCIOBUSAX.

Hzonpoueccel. 3akon boitnsa — Mapuorra, 3akos ['eit — JIroccaka, 3akon Hlaps.

Tepmonunamuka. BHyTpeHHss sHeprus. BHyTpeHHsIs1 S5Heprusi ONHOATOMHOIO UACAJIBHOIO rasa.
CrniocoObl I3MEHEHUs] BHYTPEHHEH YHEPTHH.

Tennonepenadya. KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTb — BEINECTBA. Y EJIbHAs TEIUIOTa
napooOpa3oBaHus. Y iebHAsI TEIJIOTA TUTABJICHUS. Y IETbHON TETUIOTON CrOpaHus TOTLINBA.

Pabora BHemHux cmi, neficTByrommx Ha ra3s. Pabora rasa Hajg BHemHMMH cuiamu. Pabora mpu
n300apHOM, H30XOPHOM U H30TEPMUYECKOM IPOLIECCE.

IlepBoe HauanoMm TepMonuHaMuky. IlepBoe Ha4YanO TEPMOAMHAMUKH AJI H30IPOLIECCOB.

AnuabaTtHbIi porecc

Tennosoii neurarens. [ukn Kapuo. Padora, Terosoro aeurarens. KITJ] termosoro asuraress .KI1J]
MapOCUJIOBBIX YCTAHOBOK U JIBUraTeseil BHyTPEHHEro CropaHusl.

BTopoe Ha4ano TepMOAUHAMUKU.

Onextpuueckuii 3apsia. CTpoeHue atoma. DneKTpus3alus. 3aKOH COXpaHeHus 3apsiga. 3akoH Kyrora.
Enunuua 3apsaa.

Onextpudeckoe none. HanpsoxkenHocts. [Ipuaumn cyneprniosuiun noneit. ['padudeckoe nzoOpakeHmne
nonen. IIpoBOMHUKYN B 3JEKTPUYECKOM MoJie. [IU3IeKTpUKHU B 3JEKTPUYECKOM noje. [usnexkTpudeckas
IIPOHULIAEMOCTD CPEBbI.

Pabota snexrpuueckoro nojsi. [lorenimanbuas sHeprusi. [Totenmnuan. Pa3HOCTh MOTEHIIMATIOB.
OKBUIIOTEHLIUAJIbHbIE TOBEPXHOCTH.

DNIEeKTPOEMKOCTb. DJIEKTPOEMKOCTh 1mapa. KoHaeHcaTopbl. DIeKTPOEMKOCTD TIOCKOTO KOHAEHCATOpa.
DHeprusi 3apspKeHHOTO KoHaeHcaropa. CoenuHeHusi KOHAeHcaTopoB B Oartapero. Hasnauenwe
KOH/IEHCAaTOPOB.

Onextpudeckuii Tok. Hanpaenenue toka. Ycnosus cymectsoBanusi Toka. Cuma Toka. EquHuna cumel
TOKa.

3akon Oma m1s1 yuactka uenu. Conporusienue. CoenMHEHUS TPOBOIHUKOB.

3aBUCUMOCTb CONPOTUBIIEHUS IPOBOAHUKA OT TeMIiepaTypbl. CBEpXIPOBOJUMOCTb.

Usmepenne criibl TOKa U HaNpspkeHUs. MomHocTs Toka. Pabora Toka. 3akon Jlkxoyis- Jlenna.
DnexkTpoaBIKymas cuna. 3akoH Oma mist mogHou uenu. CoenMHEHUsI HCTOYHUKOB TOKA.

Maruutaoe uone. OCHOBHBIE CBOMCTBA MAarHUTHOrO mosiss. Bekrop mMarHUTHOM wHAyKUWH. JIMHUM
MarHUTHON UHAYyKIMU. MOAyJIb BEKTOpAa MATHUTHON MHAYKLIUU. MarHUTHBIN MOTOK.

Cuna Amniepa. Hampasnenue cuibl Amriepa. Mcnonb3oBanue cuiibl AMmepa.

Cuna Jlopenua. Hanpasnenue cuibl Jlopenua. Cuna JlopeHua B mpupoe U TEXHHUKE.

MarnutHast npoHuLaemMocTs cpenbl. ['unoresa Amnepa. MarautHsle cBolicTBa Bellectsa. [IpuMeHneHue
(beppoMarHeTHKOB B TEXHUKE. MarHUTHas 3aMCh U BOCIIPOM3BEIEHUE 3BYKA.

OTkprITHE BJEKTPOMArHUTHON WMHAyKUMU. MarHutHblfi notok. HampabineHne MHAYKLIMOHHOTO TOKA.
IIpasuno Jlenna.

3aKOH 3JIEKTPOMAarHUTHOM MHAyKUMH. MHAykunoHHOe snexTpuueckoe none. Buxpesbie Toxu. 9/1C
UHAYKLHUU B JBUXKYLIMXCS POBOAHUKAX.

SBnenne camomnaykuuu. Yuér JOJIC camouHAykuuu B TexHUKe. MHAYKTUBHOCTb. OHeprus
MarHUTHOT'O MOJIs.

Mexannueckue Konebanus. OCHOBHBIE XapaKTEPUCTUKH.
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56.
57.

58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.

71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
. CnenctBus us nocrynaros CTO.
82.

81

83.
84.

85.
86.
87.
88.
89.
90.

91

CBoOonHble sekTpuyeckue konedanusi.  KonebaTenbHbIi KOHTYP

AHaymoruss MeXAy ~MEXaHHYeCKUMH H SJeKTpudeckuMmu kosnebanusmu. Ilepuon  cBOOOAHBIX
sneKTpudeckux konebanwuii. [Ipespamenne suepruu B kojedaTenpHOM KOHTYpe. Pa3za konedaHui.
Ilepemennelii TOK. MOIIHOCTBE NEPEMEHHOIO TOKA.

AKTHUBHOE, EeMKOCTHOE U UHIYKTUBHOE COIPOTUBJIEHHUE B LIETIH NEPEMEHHOr0 TOKa.

DNIeKTPUYECKHil pe30HaHC. ABTOKOIEOaHUSI.

I'enepaTop nepemMeHHOro TOKa.

Tpaucgopmarop.

IIpousBoacTBO, mepenaya M HCHOJB30BAHUE 3JIEKTPUUECKOM 3HEpPruM, Iepenada U pacrpeeseHue
3JIEKTPOIHEPTUH.

Mexannueckue BoJaHbl. OCHOBHBIE XapaKTEPUCTUKU.

DJNEKTPOMArHUTHOE TIOJIE.

DnekTpoMarHuTHele BOJHbL. CBONCTBA 3J1EKTPOMArHUTHBIX BOJIH.

Hznydenne >nekTpoMarHuTHIX BOJIH. Bubpatop ['epra. Paguo A.C.ITomnosa.

[MpuaUMI pagroTenedOHHON CBA3H.

PacnipocTpanenue pannosond. Paguonokanus.

PasButue B3rsimoB Ha mpupoay ceera. Ckopoctb cBeta. [Ipuninun I'roiireHca. 3akoHBI OTpaskeHUs U
MpeJIOMIIEHHUS

Ilokasarens npenomiienus. IlonHoe BHyTpeHHee OoTpakeHue. XOA Jyded B IIOCKONApaeIbHOU
IJIACTHHE U TPEYTOJNIbHOM NMpHU3Me.

Hucniepcus ceera. Matepdepenums sonH. MaTEpdepenuns crera.

Hudpakuus csera. [ludpakunonHas pererka.

Ilonspusauus ceera

Ucrounuku ceera Pacripenenenue sHeprun B crekTpe. CIEKTPOCKOIL.

Cnextpbl ucnyckanuss u norjoueHus. CreKkTpajbHbI aHaIU3.

HNudpakpacHoe u ynbTpadroaeTroBoe H3TydeHHsI.

PenTreHosckoe uznyyeHue.

IITkana 371eKTPOMarHUTHBIX BOJIH.

IIpyuunHbl CcO34aHUST TEOPUU OTHOCUTENBHOCTU. IlocTynaTbl Teopuu OTHOCUTEIBHOCTH.

Mopens atoma Tomcona. OmbiT Pesepdopna. IIpoTuBopeunsi kjacCHUECKOH MEXaHWKH W MOIENTH
aroma. IToctynatel bopa. Mogens aroma Bogopona no bopy
MeTtonp! peructpanu 1 HabJIIOASHNUS YaCTHI
EcrecrBenHas pagunoaktuBHOCTb. Buapl nydeii. CsolicTBa nydeil. PagnoakTuBHbIN pacnan. MexaHU3Mbl
pacnanos.
HckyccTBeHHbIe peBpalieHus sinep. Ctpoenue siapa. M3oromnsl
S nepHble cumbl. JHEPruUs CBA3U aTOMHBIX siaep. SlnepHble peakuuu
S nepnas peakuus Ha HeUTpoHax. JleneHue sinep ypaHa.
Llennas sinepHas peakuus. Y CI0BUs NPOTEKAHUS SIACPHON peakUun. A nepHbIi peakTop.
TepmosinepHble peakLuu.
OCHOBHBIE TIOJIOXKEHUST KBAHTOBOH (DPU3HKHL.

. ABnenne poroaddexra. 3akonsl porospdekra. [Ipumenenue pororddpexra
92.
93.

VYpasuenne DiiHiTeitHAa. POTOHBI U X CBOWCTBA.
JaBnenue ceera. XUMHYECKOE ASHCTBUE CBETA.

4. NnpuBuayanbHbIA NPOEKT
4.1. O6mue moJioKeHU

1.1. Hacrosimee IlomoskeHne pa3paOOTaHO B COOTBETCTBHHM C TpeOoBaHusIMU DenepansbHOro

rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPefHero oduiero oOpa3oBaHUS U OMpPEAESSIeT OCHOBBI
opraHu3alvuu pa60TbI HaJg UHAUBUAYAJIbHBIM IIPOCKTOM, d TAKXKE OCO6eHHOCTI/I €ro OLCHKU.
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1.2. ManuBuayanbHbeIl MPOEKT MpeacTaBisier codoil ocolyro GopMy OpraHu3aluM IesATENbHOCTH
00y4aroIuXxcst MEPBOTro Kypca KOJIEKa U TOJDKEH OBITh BBIMOJHEH HE TO3HEE arpests.

1.3. BeInojHeHNE HHAUBUYAITBHOTO POEKTA 0053aTENBbHO [T KaXKIOT0 00yHaroLIerocs.

1.4. UHauBUIyanbHBIA TPOEKT BBITIOJIHIETCS OOYYarOIIUMCST CAMOCTOSITENIHO TMOJ PYKOBOACTBOM
NpenojaBarTeNsi KOJUIeKa 1O BBIODAHHOH TeMe B paMKax OJHOH WM HECKOJbKHX H3y4aeMbIX
001meo0pa3oBaTeNbHBIX YU€OHBIX TUCIIUITIHH.

1.5. BO3MOXHBI ClIeyHOLHUE TUITbI UHAUBUAYAJIbHBIX IPOEKTOB:

* nHGOPMALIMOHHBIE U MPOOIeMHO-pedepaTHBHbIE PAOOTHI, HATUCAHHBIE HA OCHOBE HECKOJIBKUX HAyYHBIX W
JUTEPaTYPHBbIX MCTOUYHUKOB U MPEANOJararoliie COMOCTaBIeHHE AaHHBIX U3 Pa3HbIX HCTOYHUKOB U Ha
OCHOBE 3TOr0 COOCTBEHHYIO TPAKTOBKY ITOCTABICHHOH MPOOJIEMET,

* 3KCIIEPUMEHTAJIbHBIE PaOOThI, HAITMCAHHBIE HA OCHOBE BBINOJHEHUST HKCIIEPUMEHTA, OMTMCAHHOTO B HAYKE U
UMEIOLIEr0 M3BECTHBIM pe3ysbTaT; HOCAT CKOpee WIIIOCTPAaTUBHBIA XapakTep M IPEANoyararoT
CaMOCTOSITENIbHYIO TPAKTOBKY OCOOCHHOCTEH pe3ysIbTaTa B 3aBUCUMOCTH OT U3MEHEHHSI HCXOHBIX TaHHBIX,
* HATYPAJHCTUYECKHUE W OMHCATEeNbHBbIE PalOThI, MPENCTABIAIOLINEG COOON HaOMIOIEHHE M KAa4eCTBEHHOE
OMHCaHUE KaKOTO-IMOO SIBJIEHHS;

* FICCIIEIOBATEIIbCKIE PpabOThI, BBITOJHEHHBIE C MOMOIIBI0 KOHKPETHBIX METOAMK M MMEIOIIE COOCTBEHHBIN
SKCIIEpUMEHTANIbHBIII MaTepuaj, Ha OCHOBaHMM KOTOpPOrO MAeNaeTcsl aHaliu3 U BBIBOABI O XapakTepe
UCCJIEIyEeMOTO SIBJICHMUS,

* MPAKTHKO-OPUEHTUPOBAHHBIE PaOOTHI, MPENTONATAOIINE U3TOTOBJIEHIE MaTepHaIbHOrO 00BeKTa (MOIENH,
MaKeTa WA HHOTO KOHCTPYKTOPCKOTO U3EINH).

1.6. Pe3ynbTaThl BLINIOJHEHUS] HHAUBUYAJIBHOTO MPOEKTA IOJIKHBI OTPaXkaTh:

- chOPMHUPOBAHHOCTh HABBIKOB KOMMYHHUKATHBHOH, y4e€OHO-HCCIENOBATEIBCKON  JIEATENBHOCTH,
KPUTHUECKOI'O MBILIIECHHUS;

- CITOCOOHOCTh K MHHOBAIMOHHOM, aHAJTUTHYECKOH, TBOPUECKOH, HHTEJIEKTYaIbHOH NeATeIbHOCTH,

- c(pOPMHPOBAHHOCTb HABBIKOB IPOEKTHOW MEATENIbHOCTH, & TaKK€ CaMOCTOATENIBHOIO IPHUMEHEHHS
npuoOPETeHHBIX 3HAHUN U CIIOCOOOB NEHCTBHI MPH PEIIEHUH PA3IMUHBIX 33144, UCIIOJb3YsI 3HAHHS OHOTO
WJTA HECKOJIBKIX YYeOHBIX TUCIUITINH WM PEAMETHBIX 00JacTel;

- CrIOCOOHOCTh NMOCTAHOBKHM LETH U (HOPMYJIHPOBAHUS THIIOTE3bl UCCIENOBAHMS, TUIAHUPOBAHUS PadoTBhI,
orbopa W HMHTEpHpeTaund HeoOxomuMmoH HH(OPMAIMH, CTPYKTYPUPOBAHHUS apTyMEHTALMH Pe3yJIbTaTOB
UCCIIEIOBAHMS HA OCHOBE COOPAHHBIX JAaHHBIX, PE3EHTALUN PE3yJIbTATOB.

1.7. OTmeTka 3a BBINOJHEHHE WHAWBUAYAJIBHOTO MPOEKTA BBICTABISETCS B JAMIIOM B CBOOOMHYIO
CTPOKY C yKa3aHHEM TE€MbI [IPOEKTa.

1.8. ManuBuayanbHble NPOEKTHI IO OKOHYAHUIO 3ALUTHI Pa3MEIIAOTCS 3aBEYIOLIUM OTACICHUEM B
JMYHOM KaOWHeTe KypcaHTa (CTYAE€HTa) Ha CaliTe YHUBEPCUTETA.

4.2. TpeGoBaHus K MOAT0TOBKE HHAUBUAYAJIBHOI0 MPOEKTA

2.1. B xauyecTBe KOOpAWHATOpPA BCEX MPOEKTOB BBICTYIAET 3aMECTHTENb TUPEKTOpa Mo yueOHOU
padore. B 3amauy KoopauHaTOpa BXOAUT:

- OpraHu3anys KOHCYJNbTalUWN W OKa3aHWEe METOAMYECKON MOMOINM MPENnofaBaTesiM KOJUIEAXKa B XOAe
BBITMIOJIHEHUSI IPOEKTOB U KOHTPOJIb CBOEBPEMEHHOCTH BBIIMOJIHEHUs STATNIOB TPOEKTOB;
- obecnieueHne HEOOXOAMMBIM Uil IPOEKTHOH NESTETbHOCTH MPOrPAMMHBIM 00€CTIeUeHUEM.

2.2. O0yuaromuecs: CaMy BBIOMPAIOT KaK PYKOBOAUTENS (M3 YKCiIa TpernonaBaTeie, paboTarmux B
IPyIme), TaKk W TeMy MpOeKTa JHO0 U3 MepedHs MpenjaraeMblx TeM, JHO0 (GOPMyIHPYIOT ee
CaMOCTOATENBHO U COTJIACOBBIBAKOT €€ C PYKOBOJUTENIEM MIPOEKTA.

2.3. TeMbl HHOANBUAYAJIbHBIX MTPOEKTOB Pa3pabaThIBAtOTCS MPENOAABATEISIMI KOJUIEIKa Ha KasKObIH
yueOHBIH IOl B COOTBETCTBUU C PEKOMEHIyEeMOI MPUMEPHOI TeMaTHKOH MPOEKTOB B paboUuuX mporpaMmax
001eo0pa3oBaTeNbHBIX yUeOHBIX AUCLUIUINH, MPEAYCMATPUBAIOIINX WX BBIOJHEHHE, PACCMATPHBAIOTCS U
npuHUMaroTcs coorBeTcTByOUMH [ILK 1 yTBEpKaaroTCs AUPEKTOPOM KOJLTEIKA.

2.4. TeMbl UHANBUAYAIBHBIX MPOEKTOB, TPeOOBAHMS K HUM U PEKOMEHAALUU TIO0 MX BBITTOJHEHUIO
JOBOMSTCS 10 CBEICHHS NTEPBOKYPCHUKOB B TEUEHHUE MEPBBIX JBYX MECSLEB y4eOHOro rosia.

2.5. BeiOpaHHas TeMa MpOeKTa 3aKPerIsieTCs 3a 00YUYaro IUMCs PUKA30M JUPEKTOPa KOJUTEXKA.
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4.3 IlIpumepHbIie TeMbl pedepaToB (10KJIAA0B), HHAUBHAYAJbHBIX POEKTOB

1. Anexcannp I'puropbeud CTONETOB -pyCCKHid (UK.

2. Anexcannp CrenanoBud [1omoB - pycckuil yueHsld, H300peTaTeib paauo.

3. AnbTepHaTUBHAs SHEPTETHKA.

4. Aunpe Mapu Amrep - OCHOBOIIOJOKHHUK 3JICKTPOIUHAMUKH.

5. ACHUHXPOHHBIN ABUTATEIb.

6. AtromHas ¢usuka. M3oromnsl. [IpuMeHeHnE pagOaKTUBHBIX U30TOIIOB.

7. BECKOHTAaKTHBIE METOJbI KOHTPOJISI TEMIIEPATYPHL.

8. bopuc Cemenosuu Akobu - pusmnk u uzodperarens.

9. Benmuaiimue OTKpbITHS QUK.

10. Buasl aeKTpUYECKUX pa3psiioB. DIEKTPHUECKHUE Pa3psiabl HA CiTyk0Oe deoBeKa.

11. I'amuneo I'anunen - OCHOBATENb TOYHOTO €CTECTBO3HAHMS.

12. T'onorpadus u ee npuUMEHEHUE.

13. ludpakuus B HALIEH KU3HM.

14. XKunkue xpucTasibl.

15. 3akons! Kupxroda st 3nekTpudeckoi emnu.

16. 3aKOHBI COXpaHEHUs] B MEXAHUKE.

17. 3nauenue oTkpeiTuii I'amunes.

18. Urope Bacunbesnu KypuaTos - pu3uk, OpraHu3aTop aTOMHON HAYKU M TEXHUKH.

19. Ucaak HproTOH - co3naTenb KIacCHu4ecKoi (pr3ukm.

20. Ucnonp30BaHUE 3JIEKTPOSHEPTUH B TPAHCIIOPTE.

21. Knaccuduxanust 1 XapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.

22. JlazepHble TEXHOJIOTUHU U UX UCIIOJIb30BAHHUE.

23. Jleonapao na Bunun - yueHslii 1 n3o0peraTesns.

24. MarauTHble U3MepeHust (MPUHLIUIBI TTOCTPOESHUSI PUOOPOB, CITOCOOBI H3MEPEHHSI MATHUTHOTO TIOTOKA,
MarHUTHOH MHAYKLIUH).

25. Maiikn @apazeii - co3pareib yueHHst 00 3JIeKTPOMarHUTHOM TOJIE.

26. Maxkc I1nank.

27. Metopl HAOJMFOACHUS M PETUCTPALIMH PATUOAKTUBHBIX M3JIyYEHHH U YaCTHILI.

28. Muxaun BacunbeBud JIOMOHOCOB - yUEHBIN SHIIUKJIONEINUCT.

29. Monenu atoma. OmeiT Pesepdopra.

30. MonekyJIspHO-KUHETHYECKAst TEOPUs UAECANTBbHBIX Ta30B.

31. MonHus - ra3oBbId pa3psia B IPUPOAHBIX YCIOBUSX.

32. Hukona Tecna: »u3Hb U HEOOBIMAHHBIE OTKPBITHSI.

33. Hukonaii KonepHuk - co3aaTenb reTMOLEHTPUYECKON CUCTEMBI MUPA.

34. Hunbe bop - ogun u3 co3nateneii COBpeMEHHOH (PU3UKH.

35. O6bsicHeHue (HOTOCUHTE3A C TOUKH 3PEHUS UK.

36. OnTuyeckue sIBJICHUS B IPUPOIE.

37. IlepeMeHHBIN 3JIEKTPUUECKUI TOK U €r0 IPUMEHEHHE.

38. [Ina3sma - 4eTBepTOE COCTOSAHUE BEILECTBA.

39. IIpuMeHeHne KUAKUX KPUCTAJIIOB B IPOMBILIJIEHHOCTH.

40. IIpuMeHeHUe sAIepHBIX PEAKTOPOB.

41. Ilpupona GpeppoMarueTusma.

42. TIpobieMbl SKOJIOTHH, CBSI3aHHBIE C UCTIOIB30BAHIUEM TEIIJIOBBIX MAIIUH.

43. IIpon3BoaCTBO, epenada U UCMONb30BAHUE 3JIEKTPOIHEPTUH.

44. TIbezoanekTpuueckuil 3P exT ero npuMeHeHHe.

45. Pa3sButHe CPEACTB CBA3U U PAUO.

46. PeakTUBHbIE IBUTATENN M OCHOBBI PA0OTHI TETNIOBOH MAIITHHBI.

47. PenuKTOBOE U3JIyYEHUE.

48. Pentrenosckue nyun. Mcropus otkpeitus. Ilpumenennue.

49. CBer - 2€KTPOMarHuTHasl BOJIHA.

50. CoBpeMeHHas CIIyTHUKOBas CBSA3b.

51. CoBpemeHHast pu3nuecKasi KApTHHA MHUPA.
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52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

CoBpemeHHbIE CPEACTBaA CBS3U.

TpancdopmaTopst.

Y nbTpa3Byk (IOJIy4eHUE, CBOMCTBA, IPUMEHEHHE).
VYnpasisieMblil TEPMOsIEPHBIN CUHTES.

YcKkopuTenu 3apsiKEHHbBIX YaCTHLL

Du3uka U My3bIKa.

duznyeckue CBOUCTBA aTMOCHEPhL

DOTOSJIEMEHTBL

Dotosdpdext. [Ipumenenne spnenus GoTodddexTa.

XaHc Kpucrtuan Opcren - OCHOBOMONIOKHUK 3JIEKTPOMarHeTU3Ma.
IITkana 371€eKTPOMArHUTHBIX BOJIH.

DJNeKTpOHHasl IPOBOAUMOCTD MeTaI0B. CBEpXIPOBOUMOCTb.
Omunmii Xpuctrnanosud JIeHII - pycckuii (PU3HK.

35






