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[Tnanupyemble pe3yabTaThl 00yUSHHS

MecTo TUCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeToInYecKoe 00ecreueHue CaMOCTOSITEIbHON paboThl 00YJatOINXCsl
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEIACHUS TEKYLIEH 1 MPOMEXKYTOUHON aTTeCTAIlNN
0 IUCIMTUINHE

Y4ueOHO-METOJMUECKOE U PECYpPCHOE 00eceYeHNE TUCIIUTUTNHBI

Meroanueckue ykazaHHs IO OCBOCHHIO JUCIUTUIHBI

NudopmannoHHbIe TEXHOJIOTHHU ISl OCYIIECTBICHHU 00pa30BaTENbHOTO MPoIecca 1o
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCITUTITUHBI
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1. IVTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA

1.1. Hean 1 3a1a4n JTUCHHUTLIHHBI:
(dhopMUpOBaHHE CHCTEMATU3WPOBAHHBIX 3HAHUM B 00JACTH OOMICH M IKCIEPUMEHTATBHOW (PHU3MKH,
pa3BUTHE Yy CTYACHTOB MpEACTaBIeHUNH O (GyHIAMEHTAIbHBIX B3aUMOJEUCTBUAX M HUX pPOJIH B
¢usnveckoil kapTHHE MHpa, (HOPMUPOBAHME U COBEPIICHCTBOBAHWE Y CTYJACHTOB HAaBBIKOB
AKCIIEPUMEHTAILHOU JeSTEIbHOCTH.

3agauM AMCUMIVIMHBI. M3YYCHHE OCHOBHBIX 3aKOHOB (DM3MKH, TPHOOPETCHHE HABBIKOB
OCYILIECTBIICHUSI Y4eOHOTO M HAaydyHOTO JKCIEpUMEHTa, OICHKH pPe3yJlIbTaTOB JKCIEPUMEHTA,
MOATOTOBKM OTYETHBIX MAaTEpUajoB O MPOBEICHHOW HCCIIEN0OBaTeNbCKON padoTe, 03HAKOMIICHUE
CTY/ICHTOB C TEOpHel BaXHEUIIMX (UIUUYECKUX OTKPHITHH, TOSBICHUEM HOBBIX TEOpUH, HIEH,
MOHATHM, aHAJIU3 BKJIa/la OTEYECTBEHHBIX U 3apyO0EKHBIX YUECHBIX B Pa3BUTUE (PU3UKH.
1.2. IlltanupyemMble pe3y/IbTaThbl 00y4eHUs

B pe3ynbrare ocBoeHusI TaHHOM TUCIMIUIMHBI Y 00y4Jatonmxcst GOpMUPYHOTCS CIISAYIOIINE KOMITETCHIIH:

ITK-1. CriocoOeH ocBanBaTh M HCIIONTB30BATh TEOPETUUECKIE 3HAHUS M TIPAKTUYECKHE YMEHUS M HABBIKU B
MPEAMETHOM 00JIaCTH MPH pelieHnH MPpoheCCHOHATIBHBIX 3a/1au.

2. MECTO JUCHHAILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMABI

JucuunnuHa BXOIUT B oOs3aTenbHy0 4dacTh biioka 1 «/lucuurnmuuel (MOAYsIM)» W SIBISETCA
00s13aTeNIbHON J1S1 U3YUEHUS.

Jlisa ocBoeHust qucHMIUIMHBL «OO0mIast U 3KCIepuMEeHTalbHas (U3UKa» HCIOJIb3YIOTCS 3HAHUS,
YMEHHUS M BHJbl JESATEIbHOCTH, C(HOPMUPOBAHHBIE B MPOLIECCE U3YUEHHUS CIEAYIOUIMX AUCLUUIUIMH:
«OnemeHTapHas pu3nKay, «MaTeMaTHIECKUN aHAIH3.

KomniereHuy, 3HaHus1, HABBIKM U YMEHUS, IIOJyYE€HHBIE B XOJ€ U3yUYEHUS JUCLUILUINHBIL, TOJIKHBI
BCECTOPOHHE  HCIIOJI30BATbCS W Pa3BUBAaThCA  CTYJEHTaMM B  IpoIecce  IOCiIeAyromen
po¢eCCHOHATILHOM 1eATeIbHOCTH

OcBoenne mucuummHbl «OOmIass W ASKCHEpUMEHTaNbHAs (U3MKa» SBISETCS HEOOXOIMMOM
OCHOBOH Il M3YYEHUS TaKUX TUCLMIUIMH, Kak « OCHOBBI TeOpeTH4ecKoil ¢u3ukn», «CnenuaabHbIi
¢busnvecknil NpakTukym», «Teopus u MeToauka npenogaBaHust Gu3ukn», «LLKoapHBIN Qu3nUecKuit
JKCIIEPUMEHT.

N3yyenne paucummiuunbel «OOmass M SKCHepUMEHTanbHas (u3uka» sBisercs Oazol s
nanpHeimero o0ydeHuss B OakanaBpuare, IpU IMPOXOXKIAEHUM MPAKTHUKH M B MPOPECCHOHATBHON
NeSITEIbHOCTH

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBI
3.1. O0beM TUCHUIIINHBI

[Tokazarens oObeMa AUCIUITUHBI Dopma 0byserns Dopma 0byuerns
Ounas OuHo-3a049Has

O0beM QUCIHUIINHEI B 3aU€THBIX 21 21
eUHAIIAX
O0beM QUCIAIIMHEL B 4acax 756 756
KonraktHas pabora: 3715 239,5

Jlexun 120 76

JlabGoparopHble 3aHATHS 120 76

ITpakTHyeckue 3aHsTHs 120 76

KoHTakTHBIEC Yachl Ha IPOMEKYTOUHYIO 115 115
aTTECTAaIHIO:

[Ipendk3ameHalmoHHasi KOHCYJIbTallUs 10 10

OKk3amMeH 15 15

CamocrosTenbHas pabora 336 468
KonTpo:b 48 5 48 5

®opMoi TPOMEKYTOUHOM aTTECTAIlUU SBIISIETCA SK3aMeH BoO 2, 3, 4, 5, 6 cemecTpax.
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3.2. Conep:xanue TUCHUNIHHBI
QOunas popma o0yueHust

HaumeHoBaHue pa3jiesioB (TeM)
JAMCIUTJINHBI

KoanuecTBo yacoB

Jlekuuu

HpaKanecmle 3aHATHUSA

JlabopaTopHbie

paGoTsI IIpakTnuyeckue

Mexanuka 2 cemecTp

Tema 1. Kunemaruka. Cucrema  orcuera.
Kunematnyeckue BeJIMYMHBI: BEKTOP TOJOXKEHUS,
nepeMenieHue, CKOPOCTb, YCKOpPEHHE, yTh.
KpuBonuneiiHOoe [BUXEHHUE MAaTEpPUATbHOM TOYKH.
HopmainibHoe, TaHTeHIIMAIBHOE W TOJIHOE YCKOPEHHS.
Kunematuka BpamateabHOr0 JBHXKEHUS. YTJIOBBIE
KMHEMATUYECKUE BEJIMYUHBI (YIJIOBOE MEPEMEIICHHE,
yIJ0Basi CKOPOCTh, YIIIOBOE YCKOPEHHE), UX CBA3b C
JIMHEWHBIMU BeNMYMHAMU. BpaleHue ¢ mocTOsIHHBIM
YTJIOBBIM YCKOPEHHUEM.

Tema 2. Jlunamuka matepuanbHod Touku. Cuna u
Macca. 3aKkOHbl Kiaccuueckol MexaHuku. Cucrema
equaun,  (CH). Cucrema MarepHalIbHBIX TOYEK.
Nmnyneec maTepuanbHOW TOYKH, UMIYJILC CHCTEMBI
MaTepUalIbHBIX  TOYEK. YpaBHEHHE  HM3MEHEHUS
UMITYJIbCa, 3aKOH COXpaHEHUs uMmirynbca. LleHTp macc
CHUCTEMBbl MaTepHAIbHBIX TOYEK. [[BMKeHHE IIeHTpa
Macc. /[BrkeHue Tes ¢ mepeMeHHO Maccoil.

Tema 3. PaGoTa 1 MomHocTb. KuHeTnueckast sHeprusi.
KoncepBatuBHble cuibl. lloTeHuManbHas 3SHeprus
cucrembl. [lomHasi MexaHWUYECKass YHEPTHS CHUCTEMBI.
3aKOH COXpaHEeHUs] MEXaHHUUECKOW IHEPTUH.

Tema 4. JIMHaMHKa BpalmaTeALHOTO  JBWKCHMS
TBEPAOTO Tela BOKPYI HEMOABMKHOM OCH. MOMEHT
nnepuuu. Teopema Illtelinepa—Itoitrenca. MomeHT
HMMITyJIbCa TBEPIOIO TeJa OTHOCUTENBHO OCH. MOMEHT
CUIBl OTHOCHTENBbHO ocH. (OCHOBHOE ypaBHEHUE
JMHAMUKHU BpAIllaTEIIbHOTO JBHXKEHUS TBEPAOrO TEa.
PaGoTta m MOIHOCTH MpHU BpallaTeIbHOM JBHKEHUH.
Kunernueckasi sHeprus Bpaarmerocs Teina.

Tema 5. DrnemeHTbl  cHenMalbHOM  Teopuu
otHocutenbHocTH (CTO). [loctynatsl DiHIITEHHA.
[IpeobpazoBanus Jlopenna. OTHOCUTENBEHOCTD JTHHBI
OTPE3KOB U MPOMEKYTKOB BpeMeHH. [IpeobpazoBanue
ckopocteit B CTO. PensatuBucTcKHil HUMIYJbC,
pensTUBUCTCKasg (opma BTOoporo 3akoHa HpioTOHA.
OHeprus. B3anMMocBs3b MacChl M JHEPrUU. 3aKOHBI
coxpanenus B CTO.

Tema 6. Yopyrue cBOWCTBa TBEPALIX Teld. Buasl
nedopmariuii. Hamnpsokenue, abcooTHAs u
OTHOCHUTEJIbHAS nedopmaruu. 3akoH I'yka.
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[ToTenunanpHas SHEPrUust ynpyro AeGopMUPOBAHHOTO
tena. Heynpyrume pedopmaruuy, MeXaHUYECKUN
THUCTEPE3UC.

Tema 7. KonebarenbHble mporiecchl. ['apmMoHndeckue
KosnebaHus, Nepuoj], uvacTtoTa, ¢asa, aMmIUIMTyzAa
koieOanuil. CMelieHue, CKOpOCTb,  YCKOpEHUE
KosieOutonielics Toukd. MeTo, BEKTOPHBIX JAUarpamM.
JluHamuka KojeOaTeNbHOro ABWKEHHS. [IpyKUHHBIH,
MaTeMaTH4ecKuid M (QU3NYECKUH  MasTHHKH.
3aryxatomme KojneOaHUsT W HMX XapaKTEPUCTHKH.
BeinyxneHHbie Kosie0aHus oz JENCTBUEM
rapMOHHUYECKOW BBIHYXKJIAIOMIEH CHIIbI. 3aBHCHUMOCTD
aMIUIATYZbl CMEILEHUS, CKOPOCTH, YCKOPDEHMS M HX
¢a3oBoro ciBura ot 4actoThl. Pe3oHaHnc.

Tema 8. KuHemMaTHka  BOJHOBBEIX  IIPOIIECCOB.
[IpononsHbie W TomepeuHbie BONHBL Cdepuueckue,
HUJUHIAPUYECKUE, IUIOCKHE  BOJHBI.  YpaBHEHUS
IJIOCKOM TapMOHUYECKOM Oeryiiei BOJHbBI CMELEHUS,
CKOPOCTH, YyCKOpeHuss u jaedopmanuu. XapaxTep
JIBYOKCHHSI 4aCTHII Cpeasl B  Oerymed BOJHE.
OtpaxkeHue BOJIH OT TpaHUIIbl pa3jiesia cpea. DHEPrust
Ocerymedd BONHBL. [LIOTHOCTH TIMOTOKa DJHEPTHUH.
DHEPreTU4eCKue COOTHOMICHUS 1JIsI CTOSIYEH BOJTHBI.

HUroro

28

28

28

HaumeHoBaHue pa3jiesioB (TeM)
AUCUHMILINHBI

KoanuecTBo 4acoB

Jlexkuuu

HpaKaneCKne 3aHATHUSA

JlabopaTopHbie
padoThI

IIpakTnyeckue

MouJiekyasipHas GU3HKa U TEPMOAMHAMHKA 3 CEMECTP

Tema 1. OcHOBHEIC MPEACTABICHHUS MOJEKYISIPHO-
KMHETUYECKON TEOpPUM Tra3oB. DKCHEPUMEHTAIbHOE
000CHOBaHUE MOJEKYISIPHO-KUHETHUECKON Teopuu
BemlecTBa. [aBiaenue raza. AGCoIOTHAs TemMIepaTypa.
WNneanbHblil ra3. YpaBHEHUE COCTOSIHUS HACAIBHOTO
raza. [l'a3oBele 3akoHbl. (OCHOBHOE YypaBHEHHE
KMHETUYECKON TEOpUHU rasos. [TocTosiHHas
bonpumana. MonekynsapHO-KUHETUUECKOE
HCTOJIKOBAHUE a0COJIIOTHOU TeMIepaTypbl u
JapyieHus. M3mepeHnne remneparypsl.

Tema 2. HsmepeHne  CKOPOCTEM  MOJIEKYVII.
Pacnpenenenue CKOpOCTEH o Makcseiy.
Pacnipenenenue »HepruM MOJIEKYJI MO CTEMNEHSIM
cBoOOAbl. DIyKTyanuu B HACATHHOM Ta3e MU UX
MPOSIBJICHUE. bapomeTrpuueckas dhopmyna.
Pacnpenenenue Maxkcsenna—boabiiMana.
DKCNEPUMEHTATHPHOE  OMNPECICHHEe  MOCTOSHHOU
ABorazpo.




Tema 3. SIBnenue nepeHoca B razax. CpeaHss AJIMHA U
cpemHee BpeMs CBOOOJHOTO TMpoOera MOJICKYI.
Hubdysus u camoguddysus. BHyTpeHHEe TpeHHE.
TennonpoBoAHOCTb. TennonpoBOAHOCTH u
BHYTPEHHEE TpPEHUE TPU  HU3KOM  JIaBJICHHH,
TEXHUYECKUN BakyyM. MeToapl U3MepeHUs HU3KHUX
JTABJICHUH.

Tema 4. OcCHOBBI TEPMOJIMHAMUKH.
Tepmonunamuyeckasi cuctema. TepMoanHaMUYECKOe
paBHoBecue. I[lapamerpsl cocTosiHus. BHyTpeHHSS
sHeprus. PabGora u Terora kak ¢(opmbel oOMeHa
JHepruen Mmexnay cucreMamu. llepBelii  3aKkoH
TepMoguHamMuku. [IpumeHeHHe TEpBOro  3aKoHa
TEPMOJIMHAMUKH K H30TPOIIECCaM.

Tema 5. Tennoemkocth. Krnaccuueckas Teopus u
JKCIIEPUMEHT.  BBIBOJ ~ ypaBHEHUsS  aauadarhl.
CkopocTb 3ByKa B raze. KBaHToBbIE IpeICTaBICHUS

Tema 6. Bropoii 3akon TepmoanHamMuku. OOpaTumble
1 HeoOpaTuMble npouecchl. TernoBsle MamuHbl. L{ykn
Kapno. Teopembr Kapno. PeanbHble  UUKIIBL.
Ountpornusa. [IpuBenennas Temnora. CBoboaHas
sHeprus. CTaTHUCTUYECKOE HCTOJKOBAaHUE BTOPOTO
3akoHa  TepMoAauHaMmukd.  Teopema  Hephcra.
Hepoctmxumocts abCONIOTHOTO HYJIS.

Tema 7. PeanbHble ra3pl. OKCHEPUMEHTAIbHBIC
M30TEPMBl pealbHOro rasa. YpaBHeHHEe Ban—nep—
Baanbca. BHyTpeHHssT 53Heprusi pealbHOro rasa.
Oddexr Ixoyns—Tomcona. CxuKeHHE Ta30B U
MOJIyYEeHUE HUZKUX TeMIeparyp.

Tema 8. CaoiicTBa KUAKOTO COCTOSIHMS. binxHuUit
MOPSAJIOK. DyHIaMEHTaJIbHBIE DKCIEPUMEHTHI.
[ToBepxHOCTHBIN CiOM. [IOBEpXHOCTHOE HATSKEHHE.
CmauuBanue. @opmyna Jlammaca. KanmmisipHbie
sBlIeHUS. J[aBlleHMEe  HACBINICHHBIX IApOB  Haj
MEHHCKOM.

Tema 9. Teepable Tena. AmopdHblE U
KpUcCTaJIMueckue  Tena. JlanpHM  NOpSAOK B
kpuctannax. Kraccudukanus KpucTamioB HO THITY
CBs3€M,  aHM3oTponusa  KpuctauioB.  Da3zoBble
nepexonpl.  PaBHOBecme — KMAKOCTM M Mapa.
Bnaxunocts.  YpaBnenue Knaneiipona—Knasumyca.
VYpyrue cBOHCTBa KPUCTAJIOB. TeruloBbIE CBOMCTBA
KpUCTAJIJIOB, TEIUIOBOE pacmmpeHue. [lnaBnenue u
KpUCTAJIITU3aIU. Kunkue KpHUCTAJLJIBI
(knaccuduxanms, TEIJIOBbIE CBOIICTBa,
nosmmMophusm).

Tema 10. ImarpamMma paBHOBECHUS TBEPJIOH, JKUJIKOH U
ra3oBoi a3. TpoiiHas Touka. TemnoemMKkocTh
kpuctaioB. 3akoH [lronmonra u IItn. OcHOBBI
KBAHTOBBIX MPEICTABICHUMN.

HUroro

34

34

34




HaumeHoBaHue pa3jiesioB (TeM)
JAMCIUTINHBI

KoanyecTBo 4acoB

Jlekuuu

IlpaKanecmle 3aHATHUSA

JlabopaTopHbie

paGoTsI IIpakTnuyeckue

3J'IeKTp]/I'leCTBO M MarHeTusm 4 CeEMECTP

Tema 1. DnekTpuyeckoe 1ojie B  BakyyMe.
B3aumoneiictBue 3apspkeHHbIX Teia. 3akoH KyioHa.
Hanpsxennocts 3IEKTPOCTATUYECKOTO TOJIS.
HanpskeHHOCTD TOJIE TOYEYHOTO 3apsKEHHOIro Tena.
[TpuHIMN CYIEPIO3ULIUHU. IToTox BEKTOpa
HanpsbkeHHocTU. Teopema Octporpaackoro—Iaycca

Tema 2. PaGora cusl m1ojs Mpu NEpPEeMENIeHUU
3apsHKeHHBIX Ted. [loTeHnman 3JIeKTpOCTaTHYeCKOro
noyst. [loTeHuuan momsi, CO34aBa€MOr0 TOYEYHBIM
3apsOKEHHBIM TEJIOM, CHCTEMOM TOYEYHBIX Tel U
3apshKeHHOU cdepoit. CBsA3b MEXTy HAPSDKEHHOCTHIO
U TPaJMEHTOM NOTEHIHAIA. OJEKTPUUECKOE I10JIe
JqUnoss. J{umnone B 3JIEKTPUYECKOM T0JIE.

Tema 3. IIpoBOAHMKM B DJIEKTPUYECKOM IHOJE.
Pacnpenenenue 3aps10B B IIPOBOJTHUKE.
HanpspkeHHOCTDh 1OJIE y MOBEPXHOCTH U €€ CBA3b C
IIOBEPXHOCTHOM IUIOTHOCTBIO 3apsna. [IpoBoiHHUKHN BO
BHEIIHEM 3JIEKTPOCTATUYECKOM II0JIE. DJIEKTpHU3aLUsl
4yepes3 BIUSHUE.

Tema 4. DIEKTPOEMKOCTh HOpOBOJAHMKA. Ilmockuid,
chepudeckuii W UWIMHAPUYECKUNH KOHIEHCATOPHI.
OHeprus  DJIEKTPOCTaTUYECKOIO  MOJsA.  DHEprus
CUCTEMBI HETOJBHKHBIX TOYEUHBIX 3apsDKCHHBIX Tell,
3aps’KEHHOTO IIPOBOJIHUKA, 3apsKEHHOTO
KOHJIEHCaTOopa. [InmoTHOCTH JHEPIUU
JJIEKTPOCTATUYECKOTO MOJIS.

Tema 5. IlocToAHHEIN diIeKTpHYecKH ToK. Cuia TOKa.
3akoH Owma Ui ydacTKa »BJIEKTPUYECKOM LIETH.
ComnpotuBiierre TpoBogHUKA. CTOpPOHHUE  CHIIBI.
D/1C, pa3HOCTh MOTEHIIMAIOB U HampsikeHue. Pabota
M MOINHOCTh B I[CNH IOCTOSHHOTO TOKa. 3aKOH
Jxoyna—Jlenuna. PasserBnennbie uenu. IIpaBuna
Kupxroda.

Tema 6. DIeKTpOmpOBOAHOCTHL  TBEPALIX  TeEIl.
Krnaccudeckast 3neKTpoHHas Teopus MPOBOAMMOCTH
METAJUIOB W BBIBOJI M3 Hee 3akoHOB Oma, JIxoymsa—
Jlenra. INousarue 0 CBEPXIPOBOJIUMOCTH.
CobcTBeHHast 5 IIpUMecHas IIPOBOAUMOCTH
MIOJIYTIPOBOTHUKOB.

Tema 7. DnekTpUUecKHH TOK B KMIKOCTIX M Ta3ax.
DnekTponuThueckas avcconuanus. 3akoH Owma namis
a1eKTposuTOB. 3akoH Dapanes. HecamocTosTenpHBIM
W CaMOCTOSITEJIbHBIA  Ta30BbIM  paspsael. Buusl
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paspsanoB  (TJCIOIIMK, TyroBOH, HCKPOBOM |
KopoHHbII). Katogusie nyumn.

Tema 8. OneKTpoMarHuTHas MHAYKIHSA. OTIBITEI
@apanesd. 3aKOH DJIEKTPOMATHUTHOM  HMHIIYKILIHH.
[IpaBuna Jlenma. Camounaykiusa. WHIYKTHBHOCTb.
DHeprusi MarHuTHoro mnojsi. IlnoTHOCTh 3HEpruu

MarguTHOTIO I10JI.

Tema 9. DiexTpuyeckuii KoyieOaTEILHBIA KOHTYD.
CoOcTBennble Konebanus. BoiHyXIeHHbIE KOIeOaHus
B KOoHTYpe. TpaHnchopmaTopsl.

Tema 10. DnexkrpomarHutHoe mnojne. Buxpepoe
3IEKTPUUYECKOE noJe. Toxku CMELIEHUS.
OnexkTtpoMaruutHoe 1mone. Cucrema  ypaBHEHHM
MakcBemia B uHTErpalibHOM W nuddepeHImaibHoMn
¢dopme. DieKTpOMarHuTHBIE  BOJHBL — BomHOBOE
ypaBHeHHe. CKOpOCTbh 3JEKTPOMAarHUTHBIX  BOJIH.
Bekrop  Ymosa-lloiiHTHHTA. Oneitel  T'epua.
N3o6perenue paguocssazu A.C. Ilonoseim. [lpuniun
paanocBs3u u paaAvOIOKaLMH. [xana
3JIEKTPOMArHUTHBIX BOJIH.

HUroro

24

24

24

HaumeHoBaHue pa3jie/ioB (TeM)
AHCHHUIIINHBI

KoaunuecTBo yacoB

Jlekuuu

IIpakTnyeckune 3aHATHA

JlaGopaTopHbIe
padoTHhI

IIpakTnyeckue

OnTuka 5 cemectp

Tema 1. TeopeTHueckre OCHOBLI BOJHOBOI OIITHKH.
BonnoBoe ypaBuenue. [lnmockue BoHbl. OTpaxkeHue u
MIPEJIOMJIEHUE TUIOCKUX DJIEKTPOMArHUTHBIX BOJIH.

Tema 2. ®oromerpus. DHEPreTUUECKUE U CBETOBBIE
BEJIMYMHBI, UX elnHuIbl. KpuBas BUJHOCTH.

Tema 3. Untepdepenius cera. KorepeHTHbIE BOTHBI.
IIpocTpaHcTBEHHass W BpEMEHHas KOTE€PEHTHOCTD.
[Tonockl paBHOW TOJNIIMHBI KM PABHOTO HAKJIOHA.
WuTepdepomerpsl.

Tema 4. Jludpaxuus cpera. [lpunmun [roiirenca
@penens; 3086l Ppenens. Hudpaxnus dpenens (Ha
KpYyIJIOM OTBEPCTUM M KpYyIJioM aucke). Judpaxuus
@paynrodepa (Ha oAHON Menu, Ha AUPPAKIUOHHON
pelieTke). OcHoBHbIE XapaKTePUCTUKU
T(ppaKIUOHHON PELIETKH. Hudpaxius
peHTreHOBCKOro u3nydeHnus. [lonaTtue 06 onTuveckoi
rojorpaguu.

Tema 5. OCHOBBI _ IeOMETpPUYECKON  ONTHKH.
['eomeTprueckass onTHka Kak IpeAeNbHBIA Clydan
BOJIHOBOM  onTUKH. OCHOBHBIE MOHATUSA  (JIyY,
napakCHallbHble  IYYKH, HJealbHas  ONTHYecKas
cucTeMa, conpsbkeHHble Touku). [Ipenomnenue nyuei
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MPU3MOH, chepruecKoi TpaHUIIeH pa3zeiia ABYX Cpel.
OnTuueckast cuia JUH3BL. [TaBHBIE W (OKAIbHBIE
mIockocTH. @opmyia muH3bl. ONTHYECKUE TPUOOPHI —
Jyna, MHKPOCKOII, 3puTenbHas TpyOa. YBeludeHue.
[Ipenen paspereHus: (JIMHSHHBIN, YTIOBOMH).

Tema 6. Ilonsgpusamms csera. [lomsipuszaropsr u
aHaJIM3aTOPBI. 3aKkoH Mauoca. JBoitHoe
nydenpenomiieHue.  JlyueBble  IIOBEPXHOCTH B
OJITHOOCHBIX MOHOKPHUCTAJIIAX. Onpenenenne
HampaBieHull BekTopa IIoMHTMHIa M  BOJIHOBOIO
BEKTOpPAa B aHMU3O0TPOIHBIX Cpelax. DJUIMIITUYECKas U
Kpyrosasi mossgpuzanus. MHrepdepenuns muHEHHO-
IIOJIIPU30BAaHHBIX BOJIH.

Tema 7. Jlucnepcus cBera. Metoasl OIpeneacHUs
ckopoctu cBera. Pa3zoBas M TIPyNNoOBas CKOPOCTb.
OKCIEpUMEHTAJIBHBIE METO/bl M3YyYEHUs IUCIIEPCHHU.
OneKTpoHHas (KJIacCMYecKas) TEeOpHsl JUCIIEPCHH.
Ilokazarens mnpenomneHus IIasMmbl. [lormomenue
ONTUYECKOTO U3JIy4YEHUS.

Tema 8. OKCIEePUMEHTAIBHOE 000cCHOBaHUE
CIICIIMAIBHON TEOPUM  OTHOCUTEIBHOCTH  (OIBITHI
Maiikenbcona—Mopiu, duszo, Taynca).
[Ipeobpa3zoBanus Jlopenna. CrnenctBus u3
nipeoOpaszoBanuii Jlopenma. Dddexr lorepa.

Tema 9. KpanrtoBas onrtuka. TeruoBoe H3IydeHHeE.
3akon Kupxroda, 3akoH cmemenus BuHa, 3akoH
Credana—bonbnmana. dopmyia [Lnanka.
®oTorddeKT: BHEUIHHMN, BHYTPEHHHH, BEHTHIJIBHBIN.
OcHoBHbIE 3aKOHBI. DOTO3JIEMEHTBHI.
DKcIepuMeHTalTbHOE 000CHOBaHUE (POTOHHOW TEOPHH
cBeTa. XapakTepUCTUKU (OTOHA (PHEPIHs, UMIYIbC,
MOMEHT wumnyibca). [laBnenue cBera. ONBITH
JleGeneBa. PentreHoBckoe u3inydeHue. 3akoH Mo3snu.
Opdext Komnrona.

Tema 10. KopnycKyaspHO—BOJHOBOW  JIVaJIM3M.
I'mnotesa ne bponns. OKCepuMEeHTaIbHOE
MOATBEPKICHUE TUIOTE3Bl O BOJIHOBBIX CBOMCTBAx
YaCTHII. CooTHolICHHE HEOIPEIETIEHHOCTEM.
BosiHOBas onTHKa Kak MpeaenbHbIN Clydail KBAHTOBOM
OIITHKH.

Hroro

18

18

18

KoanyecTBo yacoB

HaumeHoBaHue pa3jiesioB (TeM)
AU CIUTINHBI

Jlekuuu

IIpakTnyeckne 3aHATHSA

JlaGopaTopHbIe
padoThI

IIpakTnyeckue

du3uka aToMa, siipa U 3J1eMEeHTAPHBIX YacTUI 6 ceMecTp

Tema 1. KopHycKyIspHO-BOTHOBOH __jyamusM. |

2

2
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BonHoBeie cBoiicTBa yactuu. ['mmnore3a ae-bpoins.
JUinna  BonHbel  ne  bpoia.  CooTHoueHue
HEOIPEIETICHHOCTEN ['eit3enoOepra.
DKCHEPUMEHTAIBHOE TOATBEPXKJICHUE TEOpPUH [I€
bpoiins  (omwitel  [[PBHCcOHA-JI)xepmepa, Tomcona-
TaprakoBckoro).

Tema 2. Mogaenb atoma Pesepdopaa—bopa. OnbIThl
Pesepdopna mo paccesauro o-uyactui. [locTymnats
Bbopa. Dneprernueckue ypoBHHU BOAOPOAONOAOOHBIX
noHoB. OnbiTel @panka u 'epua. Hengoctatku moaenu
atoma Pesepdopna—bopa.

Tema 3. VYpaueuwe Illpenunrepa. BoaHoBasg
¢bynkuus, ee ¢usmueckuid cmpica. Yactuma B
OJIHOMEPHOU MOTEHIIUAILHOM sIME.

Tema 4. ATOoM BOJOpOJia B KBAaHTOBOM MEXAaHUKE.
KBanToBbie yucia (rmaBHoOe, opOuTaIpHOE,
MAarHuTHOE, CIIMHOBOE, TIOJTHOE). CocrosiHne
JJIEKTPOHA B aTOME BOAOPOJA. DHEPreTUYECKUE
YPOBHH aToMa BOJIOpOJIa.

Tema 5. BekropHas mozenb aroma. OpOuTanbHbIH,
CIIMHOBBIA, TIOJHBII MOMEHT HMIIyJIbCa AaTOMA.
KBanTtoBanme MoMmeHTa HUMITyJibCa W  HOPOCKIUHU
MOMEHTa UMIIYJbCA. MomeHT UMITYJIbCa
MHOT'O3JICKTPOHHBLIX aTOMOB.

Tema 6. CovH ¥ MarHUTHBI MOMEHT 3JEKTPOHA.
Enununa MarHuTHOrO MOMEHTa — MarHeToH bopa.
Onertet Tepna—I'epnaxa.  MHOro3neKkTpoHHbIE
atombl. [Ipunmun Ilaynu. DnexTpoHHble 000JI0YKH U
nonobonouku. Oddext 3eemana. Ilepmommueckas
cucrTeMa 3JIEMEHTORB . n. Meneneena.
XapakTepucTUYECKHE PEHTTE€HOBCKUE CIIEKTPhl. 3aKOH
Mo3znn.

Tema 7. MonekyispHble cOeKTpbl. JIFOMUHECIIEHIIHA.
KomOunammonnoe paccesnue cBera. CIIOHTaHHOE U

BBIHY)KJICHHOE (MHIYUMPOBAaHHOE) U3JIy4YeHue.
Jlazepsl. 3oHHas Teopus IIPOBOIUMOCTH.
CBepXIpoBOJIUMOCTb.

Tema 8. PagmoakTHBHOCTB. 3aKOHBI PaTUOAKTUBHOTO
pacnaza. OKCIEpUMEHTAIBHBIE METOAbl H3Y4YEHUS
SIIEPHBIX W3JIy4EHUI.

Tema 9. Crpoenue snpa. Mogenu sapa, 3apsn u
Macca. SnepHeie cunbl. Jledekr Maccel U IHEpPrus
cBs13u. KanenbHas u o6onodeyHas MoJenu sijipa.

Tema 10. SnepHble peakiuu. 3aKOHBI COXPaHEHUS,
sHepretuueckuil 3¢ ¢dexr, moporopas  dHEpPrus,
3¢ (}eKTUBHOE CEYeHHE peakuuud Mpu OOTydyeHUH
NpPOTOHAMH, HEUTpOHaMM, Y—KBaHTaMH. Peakuuu
JeneHusl W CHUHTe3a. llemHble saepHBbIE peakIum.
TepmosinepHble peakuuu. SnepHas dHepreTuka u
9KOJIOTHSL.

Tema 11. DnemenrtapHble yacTuilel. OmnpeneneHue u
kinaccudukanysi. YaCcTUIbl 1 aHTUYACTHUIIBI.
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Tema 12. @ynaameHTadbHBIE B3aUMOJEHCTBUS.
JlenTOHBI M aipOHBL. 3aKOH COXpaHEHHsI OAPUOHHBIX U
JentoHHbIX uyucen. Ctpoenwe yactull. KsapkoBas
MOJIEJIb HYKJIOHOB. [ JTIOOHBL.

Htoro

16

16

16

OuHo-3204Hast popMa 00ydeHUs

HaumeHoBaHue pa3jiesioB (TeM)
JAMCIUTJINHBI

KoaunyecTBo yacoB

Jlekuuu

HpaKanecmle 3aHATHUSA

JlabopaTopHbie
padoThI

IIpakTnuyeckue

Mexanuka 2 ceMecTp

Tema 1. Kunemartuka. Cucrema OoTCUeTa.
Kunematnyeckue BEIMYHMHBI: BEKTOP ITOJOKEHUS,
nepeMenieHue, CKOPOCTb, YCKOpPEHHE, MyTh.
KpuBonuHneiiHoe JBUXEHHUE MaTepUAIbHOM TOYKH.
HopmanibHoe, TaHTeHIIMAIBHOE W TIOJIHOE YCKOPEHUS.
Kunematnka BpamiaTteabHOTO JBHKCHHS. YTJIOBBIC
KMHEMATHYECKUE BEJIMYUHBI (YIJIOBOE MEPEMEIICHHE,
yIJ0Basi CKOPOCTh, YIIIOBOE YCKOPEHHE), UX CBA3b C
JMHEWHBIMU BeNMYMHAMU. BpaleHue ¢ MmocTosTHHBIM
YTJIOBBIM YCKOPEHHEM.

Tema 2. JluHaMuka MaTtepuaidbHOW ToukH. CHiia H
Macca. 3aKOHBI KJacCHYecKod MexaHumku. Cucrema
equaul,  (CH). Cucrema MarepHalbHBIX TOYEK.
Nmnynbc marepuanbHOM TOYKH, HUMITYJIbC CHUCTEMBI
MAaTepUAIbHBIX  TOYEK. YPABHEHHE  H3MEHECHUS
MMITyJIbCa, 3aKOH COXpPaHEHHS uMItyjibca. LleHTp macc
CHUCTEMBl MaTEepUANIBHBIX TOYEK. [[BH>KeHWEe ILeHTpa
Macc. JIBHKEHHE Tell ¢ IEPEMEHHON MaCcCOu.

Tema 3. PaGoTa u MomHoCTh. KuHeTnueckasi sHeprusl.
KoncepBaruBubie cuibl. [loTeHIManbHas >HEPrus
cucrtemsl. [lonHass mexaHW4yecKas SHEPrUsl CUCTEMBI.
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPTHUH.

Tema 4. JluHaMuKa BpaniaTelbHOrO JABWUKEHUS
TBEPAOr0 TejJa BOKPYI HENOABHUYKHOW OcH. MOMEHT
nHepuuu. Teopema Illrtelinepa—Itoirenca. MomeHT
MMIYyJIbCa TBEPIOrO T€Ja OTHOCUTEIBHO OCU. MOMEHT
CUJIBl OTHOCHUTENbHO oOcH. (OCHOBHOE YypaBHEHUE
JMHAMUKHA BpAIlaTEIbHOTO JIBH)KEHUS TBEPAOrO Tena.
PaGota u MOIIHOCTH MpH BpalIaTEILHOM JIBXKEHUU.
Kunernueckas sHeprusi Bpaljaromerocs Tesa.

Tema 5. DnemeHThl  cHENMAIbHON  TEOpHUH
otHocutenbHoctH (CTO). Iloctynatel OifHIITEHHA.
[IpeoOpaszoBanus Jlopenna. OTHOCUTENBHOCTD JUIMHBI
OTPE3KOB U MPOMEXYTKOB BpeMeHH. [IpeoOpa3oBanue
ckopoctei B CTO. PenaTUBUCTCKMI HMMIYJbC,
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pensTUBUCTCKasg (opma BTOporo 3akoHa HproToHa.
OHeprus. B3anMoCBsI3p Macchl M SHEPIUU. 3aKOHBI
coxpanenus B CTO.

Tema 6. Ynopyrue cBOWCTBAa TBEpHbIX Tell. Busl
nedopmariuii. Hamnpsbkenue, abcoJoTHas u
OTHOCHUTEIIbHAS nedopMarum. 3aKkoH I'yka.
[ToTenuuanpHas SHEPrust ynpyro AeGopMUPOBAHHOTO
tena. Heynpyrme agedopmaruu, MeXaHUYECKUN
THCTEpE3NC.

Tema 7. KonebarenbHble mporiecchl. ['apmMonndeckue
KosnebaHMs, Nepuoj]l, uacroTa, asza, aMmILIUTYAA
koneOanuii. CMelieHHe, CKOpOCTb,  YCKOpEHUE
KosieOutonelics Touku. MeTo, BEKTOPHBIX JAUarpamM.
JluHamuka KojeOaTenbHOro ABWXKEHHS. [IpyKUHHBIH,
MaTeMaTH4ecKuid UM (QU3NYECKUH  MasTHHKH.
3aryxatomme KojeOaHUsT W HX XapaKTEPUCTHKH.
BeinyxneHHbie KoJIe0aHUs oJ{ JECTBUEM
rapMOHUYECKOW BBIHYXKIAIOMIEH CHUJIbI. 3aBHCHUMOCTD
aMIUIATYZbl CMEILEHUS, CKOPOCTH, YCKOPDEHMS M HX
¢a3oBoro ciBura ot 4actoThl. Pe3oHanc.

Tema 8. KunemaTuka BOJIHOBBIX  HPOIIECCOB.
[Ipomonbubie u momnepeunsie BoaHbL. Cdeprueckue,
LWIMHIPUYECKHE, IUIOCKME  BOJHBL.  YpaBHEHUS
IJIOCKOM TapMOHUYECKOM Oeryiiei BOJHBI CMELEHUS,
CKOpPOCTH, YCKOpeHHs U Jedopmanuu. XapaxTtep
JBIDKEHUSI YacTUI] Cpeasl B Oerymieil  BOJHeE.
OtpaxkeHue BOJIH OT TPaHUIIbI pa3jiena cpel. DHEPIus
Oerymeid BOJHBL. IIIOTHOCTH TMOTOKAa 9SHEPIHH.
OHEepreTu4ecKue COOTHOLIEHHUS JUIsl CTOSTYEH BOJIHBI.

HUroro

12

12

12

HanmenoBanme pa3aesioB (Tem)
AHCHHMILINHBI

KoaunuecTBo 4acos

Jlexkuuu

HpaKTn‘{ecmle 3aHATUSA

JlabopaTopHble
padoThI

[pakTuyeckue

MouJiekyasipHas GU3HKa U TEPMOJIMHAMHUKA 3 CeMeCTP

Tema 1. OcHOBHBIE OpPEICTaBICHUS] MOJIEKYISPHO-
KMHETUYECKOW TEOPUM TIa30B. JKCIEPUMEHTAIBHOE
00OCHOBAaHHE MOJIEKYIISIPHO-KUHETUUYECKONH TEOpUHU
BemlecTBa. [laBnenue raza. AOcotoTHast TeMepaTypa.
WNneanbHplil ra3. YpaBHEHHE COCTOSIHUS HACAIBHOIO
raza. [l'azoBele 3akoHbl. (OCHOBHOE YypaBHEHHUE
KMHETUYECKON TEOpUHU ras3os. [TocTostHHas
bonpumana. MonekyapHO-KHHETUYECKOE
UCTOJIKOBaHHWE  aOCONIIOTHOM  TemmepaTrypsl U
nasneHus. Mi3mepeHnue teMneparypsl.

Tema 2. V3MepeHue  CKOPOCTEH  MOJEKYII.
Pacnipenenenue CKOpOCTEH 110 Makcsemry.
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PacnipenenncHre  SHEpruum  MOJEKYJI IO  CTEICHIM
cBoOOabl. DIyKTyallud B UACATBHOM ra3ze U HX
IIPOSIBJICHUE. bapomerpuueckas bopmyina.
Pacnipenenenue Makcsemta—bonsnmana.
OKCIIEpUMEHTAIBHOE  OIPEIEICHHE  MOCTOSHHOU
ABorajipo.

Tema 3. SIBnenue nepeHoca B razax. CpeaHsisa AJidHa U
cpemHee BpeMs CBOOOJHOrO mpoOera MOJIEKYII.
Hubdysus u camoauddysus. BHyTpeHHEe TpeHHe.
TennonpoBoAHOCTb. TennonpoBOAHOCTH u
BHYTpEHHEE TpEHHE T[pU  HU3KOM  JIaBIICHUH,
TEXHUYECKUN BakyyM. MeToapl M3MEpeHUs HHU3KHUX
JTABJICHUH.

Tema 4. OCHOBBI TEPMOJIMHAMUKH.
Tepmonunamuyeckasi cuctema. TepMoIMHAMUYECKOE
paBHoBecue. Ilapamerpsl coctosiHus. BryTpeHH:S
sHeprus. PabGora u Termora kak ¢Gopmbl oOMeHa
JHepruen Mexnay cucreMamu. llepBelii  3aKkoH
TepMoauHamuku. [IpumMeHeHHe TEpBOro  3aKoHa
TEPMOJIMHAMHKH K H30IPOIIECCaM.

Tema 5. Tennoemkocth. Krnaccuueckas Teopuss u
3KCIIEPUMEHT. BriBox YpaBHEHUS aqnadaTel.
CkopocTb 3ByKa B ra3e. KBaHTOBbIE IPEICTABIICHUS

Tema 6. Bropoii 3akoH TepmoauHamMuku. OOpaTumble
U HeoOpaTuMble npouecchl. TernoBsle MamuHbl. L{ukn
Kapno. Teopembr Kapno. PeanbHble — IUKIBI.
Ountpornusa. IlpuBenennas Temnora. CBoboaHas
sHeprus. CTaTHUCTUYECKOE HCTOJKOBAaHUE BTOPOTO
3akoHa  TepMoiauHaMmukud.  Teopema  Hephcra.
Hepoctmxumocts abCONIOTHOTO HYJIS.

Tema 7. PeanbHble raspl. OKCIHEPUMEHTAJIbHBIE
M30TEPMBbI pealbHOro rasa. YpaBHeHHe Ban—nep—
Baanbca. BHyTpeHHssI dHeprus peajgbHOro rasa.
Oddexr Ixoymsi—Tomcona. CoxuxeHue Tra30B U
IIOJIyYE€HUE HU3KHUX TEMIIEpaTyp.

Tema 8. CaoiicTBa KUAKOTO COCTOSIHMS. bimxHUi
MOPSAJIOK. DyHIaMEHTaJIbHBIE DKCIEPUMEHTHI.
[ToBepxHOCTHBIN CiOM. [IOBEpXHOCTHOE HATSKEHHE.
CmauuBanue. @opmyna Jlammaca. KanumisipHbie
sBIeHUSA. J[aBlleHMEe  HACBINICHHBIX IApOB  Haj
MEHHCKOM.

Tema 9. Tsepable Tena.  AMopdHble
KpUCTaJUIMYeCKue  Tena. JlanpHWil  mOpsiAOK B
kpuctannax. Kraccudukanus KpucTamioB 1O THITY
CBsA3eM,  aHM3oTponusa  KpuctauioB.  DazoBble
nepexonapl.  PaBHOBecHe  JKMIKOCTH M Hapa.
Bnaxunocts.  YpaBuenue Knaneiipona—Knasuyca.
VYhpyrue cBoHCTBa KpUCTAIIOB. TeruioBbIE CBOMCTBA
KpUCTAJIJIOB, TEIUIOBOE pacmmpeHue. [lnaBnenue u

KpucTtaljin3danus. )KI/I)IKI/IG KpucCTaJlJIbl
(xnmaccuduxarnms, TEIJIOBHIE CBOIICTBa,
nosmmMophusm).
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Tewma 10. /IlnarpamMma paBHOBECUS TBEPJIOH, HKUIAKOU U
ra3zoBOM a3. Tpoiimas Touka. TennoemkocTh 2 2
kpuctauioB. 3akoH [lromonra wu Iltu. OcHOBBI
KBAHTOBBIX MPEACTABICHUI.

Htoro 26 26 26

KoaunyecTBo yacoB

HaumenoBanue pa3ae/ioB (TemM) - [IpaKTHYECKHE 3AHSTHSI
JUCHHUIIJINHBI g
Z
< JlaGopaTopHbie
= parop I[IpakTHyeckue
padoThI

DJIEeKTPUYeCTBO U MarHeTusm 4 cemectp

Tema 1. DIlIeKTpHUYECKOE TIIOJE€ B BaKYyME.
B3aumopeiictBue 3apsbkeHHBIX Tenl. 3akoH Kyona.

HanpsixeHHOCTB JJIEKTPOCTATUYECKOTO OJIA. 2 5 2
HanpsikeHHOCTD 1OJIE TOYEYHOTrO 3apsKEHHOIO Tela.
[IpuHIMN CYIEPIO3ULIUH. IToTox BEKTOpa

HanpspkeHHocTH. Teopema Octporpanckoro—Iaycca

Tema 2. Pabora cui 1ojs TNpu TEpeMENICHHH
3apsHKCHHBIX Ted. [loTeHIManm 3JIeKTPOCTATHYECKOTO
nojisi. [loTeHIMan moisl, CO3JaBaéMOTO TOYCUHBIM
3apSOKCHHBIM  TEJIOM, CHUCTEMON TOYEUYHBIX Tell H 2 2 2
3apspkeHHOU cepoid. CBsi3b MEXy HANPSHKEHHOCTHIO
W TPagUeHTOM TNOTEHIHANA. ODJIEKTPHUYECKOE TI0JIe
aunosis. JIMnosb B 2JIEKTPHUYECKOM TOJIE.

Tema 3. ITIpoBOAHMKH B 3JIEKTPUYECKOM IOJE.
Pacnpenenenue 3aps0B B MIPOBOJTHUKE.
HamnpsiskeHHOCTh MOJIT y NMOBEPXHOCTH M €€ CBA3b C
IOBEPXHOCTHOW IIOTHOCTBIO 3apsana. [IpoBoaHMKM BO
BHEIIIHEM JJIEKTPOCTATHUYECKOM IOJ€. DJIEKTPHU3aIUs
yepes BIMSHUE.

Tema 4. DIEKTPOEMKOCTH HPOBOJHMKA. Ilmockuid,
chepuueckuii W UWIMHIPUYECKUNW KOHIACHCATOPHI.
DHeprus  3JEKTPOCTATUYECKOTO  TONS.  DHEPrHs
CUCTEMBI HETIOABI)KHBIX TOUCYHBIX 3apsHKEHHBIX Te, 2 2 2
3apSKESHHOTO IPOBOJTHHKA, 3apSKESHHOTO
KOHJICHCATOopa. [TmoTHOCTB SHEPrUH
AIEKTPOCTATUYECKOTO TTOJIS.

Tewma 5. ITocTosHHBIN JeKTpUYecKuil ToK. Cuila Toka.
3akon Owma A ydacTka DJIEKTPUYECKOW LeMu.
Conporusnenue mnpoBoAHHKAa. CTOPOHHHE CHIIBL.
OJIC, pa3HOCTh MOTEHIIMATIOB W HampspkeHue. Pabora 2 2 2
U MOIIHOCTh B II€NM IIOCTOSIHHOTO TOKa. 3aKOH
Jlxoyns—Jlenna. PasBerBnennble nenu. [IpaBuiia
Kupxroda.

Tema 6. DaeKTpONPOBOTHOCTL  TBEPABIX  TEI.
Knaccuueckast sneKTpoHHas Teopusl MPOBOAMMOCTU
METaJUIOB W BBIBOJA W3 Hee 3akoHOB Oma, JIkoyms—
Jlenna. Ilousrue 0 CBEPXIPOBOJTUMOCTH.
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CobcTBeHHast u MIPUMECHAs IIPOBOJIUMOCTh
I10JIYTIPOBOTHUKOB.

Tema 7. DJIeKTpUYECKUN TOK B JKHUJKOCTAX W rasax.
DnekTponuTHueckas auccouuanus. 3akoH Oma ais
anekTpoauToB. 3akoH Papanes. HecamocTosiTtenbHbli
U CaMOCTOSTENbHBIM Ta3oBbIM  pa3psanbl. Bunael
paspsnoB  (TJCHOIIMKA, JTyroBOH, WCKPOBOM M
KOopoHHbI). Katogusie nyymn.

Tema 8. OnekTpoMarHuTHas MHAYKIHA. OTIBITEI
@apanesa. 3aKOH 3JIEKTPOMArHUTHOM  HMHIYKLIHH.
[IpaBuna Jlenma. Camounaykiusa. WHIYKTHBHOCTB.
DHeprusi MarHuTHoro mnojs. I[lnoTHOCTh sHEpruu

MarguTHOTIO I10JIA.

Tema 9. DiexTpuyeckuii KoJIeOaTEIBHBIA KOHTYD.
CoOcTBennble Konebanus. BeiHyXIeHHbIE KOIeOaHus
B KOoHTYpe. TpaHnchopmaTopsl.

Tema 10. DnexkrpomarHutHoe mnojae. Buxpepoe
3IEKTPUUYECKOE noJe. Toxku CMELIEHUS.
OnekrtpoMaruutHoe 1none. Cucrema  ypaBHEHHM
MakcBemia B HMHTErpalibHON U auddepeHmanbHOR
dopme. DieKTpOMarHuTHBIE  BOJHBL ~ BomHOBOE
ypaBHeHHe. CKOpPOCTb DJIEKTPOMATrHUTHBIX  BOJIH.
Bektop  Ymosa-lloiiHTHHTA. Oneitel  T'epua.
N3o6perenue paguocssazu A.C. Ilonoseim. [lpuniun
paguocBa3u u PaguOoJIOKALINH. [MIxana
3JIEKTPOMArHUTHBIX BOJIH.

HUroro

16

16 16

HaumeHoBaHue pa3iesioB (TeM)
AU CIUTIJINHBI

KoaunuecTBo yacoB

Jlekuun

IpakTnyeckue 3aHATHA

JlaGopaTopHbIe

paGoThI IIpakTnyeckue

Onrtuka 5 cemectp

Tema 1. TeopeTHueckre OCHOBLI BOJHOBOI OIITHKH.
BonnoBoe ypaBuenue. [lnmockue BoHbl. OTpaxkeHue u
MIPEJTOMJIEHUE TUIOCKUX DJIEKTPOMArHUTHBIX BOJIH.

Tema 2. ®oromerpus. DHEPreTUUECKUE U CBETOBBIE
BEJIMYMHBI, UX elnHuIbl. KpuBas BUJHOCTH.

Tema 3. Untepdepenius cera. KorepeHTHbIE BOTHBI.
IIpocTpaHcTBEHHass W BpEMEHHas KOTE€PEHTHOCTD.
[Tonocel paBHOW TOJNIIMHBI KM PABHOTO HAKJIOHA.
WuTepdepomerpsl.

Tema 4. Judpaxmus cpera. Ilpunnun [roiirenca
O®penens; 30ub61 Openens. [Audpaknus Ppenens (Ha
KpPYIJIOM OTBEPCTHUH U KpyriioM naucke). Judpakuus
®paynrodepa (Ha ogHOUN TIeNU, HA TU(PPAKITMOHHON
pelieTke). OcHoBHbIE XapaKTEepUCTUKU
TG paKIMOHHON pELIETKN. Judpaxius
peHTreHOBCKOro u3nydeHus. [lonarue 06 onTudeckoit
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rojiorpadum.

Tema 5. OCHOBBI  T€OMETPUYECKOM  ONTHUKH.
['eomeTpuueckas onThKa Kak NpeAeibHBIN clydail
BOJIHOBOI  onTuUKU. OCHOBHblE MOHATHS (Y4,
napakcHallbHble  IYYKH, HJAealbHas  ONTHYecKas
CUCTEMa, colpshKeHHble ToukH). [Ipenomnenue nyuei
MPU3MOH, chepruecKoi TpaHUIICH pa3jeiia IBYX Cpel.
Onrtuyeckass cuia JUH3BL [J1aBHBIE W (hOKAIbHBIC
wiockoctu. @opmyna nuH3bl. OnTHYECKHE MPUOOPHI —
Jayna, MHKPOCKOII, 3puTeNbHas TpyOa. YBeludeHue.
[Ipenen paspereHus: JIMHEHHBIN, YTIOBOMH).

Tema 6. Ilonsgpusanms csera. [lomsipuszaropbr u
aHaJIM3aTOPBI. 3akoH Mauoca. JBoitHoe
nydenpenomiieHue.  JlyueBble  IIOBEPXHOCTH B
OJITHOOCHBIX MOHOKPHUCTAJLIAX. Onpenenenne
HampaBieHull BekTopa IIoMHTMHIa W BOJIHOBOIO
BEKTOpPAa B aHMU3O0TPOIHBIX Cpelax. DJUIMIITUYECKas U
KpyroBas nossipuzauus. HMuTtepdepenuus nuHeiHO-
IIOJIIPU30BAaHHBIX BOJIH.

Tema 7. Jlucuepcus cBera. MeToasl OmpeneieHUs
ckopoctu cBera. da3zoBasg W TPyNNoBasi CKOPOCTb.
DKCHepUMEHTAIbHbIE METOJbl M3YUYEHHs JAMCIEPCUU.
OnekTpoHHas (Kjgaccuyeckas) TEOpUsl AUCIIEPCUH.
[Tokazatens mnpenomsieHus 1uia3mbl. l[lormomeHue
ONTHUYECKOTO MU3ITyUCHHUS.

Tema 8. OKCIEPUMEHTAIbHOE 000ocHOBaHME
CHEIMATbHON  TEOPUH OTHOCHUTEIBLHOCTU  (OIBITHI
Marikenscona—Mopiu, ®wuso, Taynca).
[IpeobpazoBanus Jlopenua. CrnencrBus u3
npeobpaszoBanuii Jlopenma. dddexr Homnepa.

Tema 9. KBantoBas onrtuka. TeruioBoe H3IIydeHHE.
3akon Kupxroda, 3akoH cwmemeHuss BuHa, 3akoH
Credana—bonbimana. ®dopmyna [Tnanka.
®oTo3¢dexT: BHEUIHMNA, BHYTPEHHHMH, BEHTHJIbHBIM.
OcHoBHbIE 3aKOHBI. DOTO’/IEMEHTBHI.
DKcIepUMeHTalIbHOEe 000CHOBaHUE (POTOHHON TEOpUU
cBeTa. XapakTepuCTHKU (HOTOHA (PHEpPrusi, UMILYIbC,
MOMEHT wuMmmyibca). JlaBneHnue cBeta. ONbITHI
JlebeneBa. PentreHoBckoe u3inydeHue. 3akoH Mo3iu.
Dddext Komnrona.

Tema 10. KopnyckynsspHO—BOJIHOBOW  JIyajH3M.
I'mnoresa ne bponns. OKCIIEpUMEHTAIILHOE
MTOATBEP)KICHUE THIOTE3bl O BOJIHOBBIX CBOMCTBax
YaCTHII. CooTHolieHne HEOIIPEAETIEHHOCTEN.
BonHoBas onTuka Kak NpeaesbHbIi Cl1ydall KBAaHTOBOU
OITHKH.

Hroro

12

12

12

HaumeHoBaHue pa3jie/ioB (TeM)
JAMCIUTJINHBI

KoaunuecTBo yacoB
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Jlekuuu

IIpakTnyeckne 3aHATHSA

JlaGopaTopHble
padoTsI

IpakTuyeckue

Du3nka aroma, s1/ipa U dJ1eMeHTAPHBIX YacTul 6 cemecTp

Tema 1. KopnyckyJasipHO-BOJHOBOW  Jyaau3M.
BonHoBeie cBoiicTBa 4yactuu. ['mmnoreza pae-bpoms.
JUinna  BonHbel e bpoig.  CooTHoueHue
HEOIpEeIeTICHHOCTEN ['eit3enoOepra.
DKCHEPUMEHTAIBHOE TOATBEPXKJICHUE TEOpPUH [I€
bpoiins  (omwitel  [[PBHCcOHA-JI)kepmepa, Tomcona-
TaprakoBckoro).

Tema 2. Monennr atoma Pesepdoprna—bopa. OnbiTbl
Pesepdopna mo paccesamro o-uyactui. [locTymnats
bopa. DuepreTnueckue ypoBHH BOAOPOIONOAOOHBIX
noHoB. OnbiTel ®panka u ['epua. Henocratku Monenu
atoma Pesepdopna—bopa.

Tema 3. Vpasuenme Illpemmurepa. BoinoBas
bynkus, ee ¢dusmueckuit cMmpicn.  YacTuma B
OJTHOMEPHOM NOTEHUHUAIBHOM sIME.

Tema 4. AToM BOJOpOJia B KBAaHTOBOW MEXAaHUKE.
KBanToBbie qHCIa (rmaBHoOe, opOuTaIpHOE,
MAarHuTHOE, CIIMHOBOE, TTOJTHOE). CocrosiHne
JJIEKTPOHA B aTOME BOAOPOJAA. DHEPreTUYECKUE
YPOBHH aToMa BOJIOpOJIa.

Tema 5. BekropHas monenb aroma. OpOuTanbHbIH,
CIIMHOBBIMA, TIOJHBII MOMEHT HMIIyJbCa AaTOMA.
KBanTtoBanme MoMmeHTa HMITyJibCa W  HOPOCKIUU
MOMEHTa UMIIYJbCA. MomeHT UMITYJIbCa
MHOT'O3JICKTPOHHBLIX aTOMOB.

Tema 6. CnMH W MarHUTHBIH MOMEHT 3JIEKTPOHA.
EnavHuiia MarHUTHOrO MOMEHTa — MarHeToH bopa.
Oneiter  HItepHa—I'epiaxa.  MHOroayieKTpoHHBIE
atoMbl. [Tpunuun IMaynu. DnekTpoHHbIE 000IOYKH U
nonobonouku. Oddext 3eemana. [lepmommueckas
cucTeMa 3JIEMEHTORB . n. Menneneena.
XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIEKTPBI. 3aKOH
Mo3znn.

Tema 7. MonekyispHble cOeKTpbl. JIFOMUHECIIEHIIHA.
KomOunanmonnoe paccesnue cBera. CIIOHTaHHOE H
BBIHYKJICHHOE (MHIYIIPOBAaHHOE) W3JIy4EeHHE.
Jlazepsl. 3oHHas Teopus IIPOBOIUMOCTH.
CBepXIpOBOIUMOCTb.

Tema 8. PagnoakTUBHOCTh. 3aKOHBI PaJMOAKTUBHOTO
pacmama. OKCIEPUMEHTATbHBIE METOJbl HM3Y4YEHUS
SIZIEPHBIX U3JTYYEHHUI.

Tema 9. Crpoenme snpa. Mogenu siapa, 3apsn u
Mmacca. Slnepusie cuibl. [lepekT Macchl M 3HEprus
cesi3u. KanenpHas u 06ono4edHas MOJENH siipa.

0,5

0,5

0,5

Tema 10. SnepHble peakimu. 3aKOHBI COXpaHEHUS,
SHEpreTuuecknii ~ 3p¢deKkrT, MmoporoBas  dHEPTHUS,

0,5

0,5

0,5
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3¢ exTUBHOE ceueHHue peakuu TpH O0TydeHUU
IIPOTOHAMM, HEUTpOHaMH, 7Y—KBaHTaMH. Peakuuu
JeNieHuss W cuHTe3a. llenHble saepHblE peakuuu.
TepmosinepHble peakuuu. SpepHas SHeEpreTuka Hu
9KOJIOTHSL.

Tema 11. DnemenTtapbie dacTuilbl. OmnpeeieHne u

0,5 0,5 0,5
kiaccudukanus. YacTUIbl U aHTUYACTHIIBI.
Tema 12. ®DyHJaMCHTAJIbHBIC B3aWMOJCHCTBHUS.
JlenToHBI M aAPOHBI. 3aKOH COXpaHEHUs OAPUOHHBIX H 05 05 05
nenToHHbIX uucen. CrpoeHue yactul. Ksapkoas ’ ’ ’
MOJIEJIb HYKJIOHOB. [ JTIOOHBI.
Hroro 10 10 10

4. Y4EBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI

OBYYAKOIIUXCS
Tembl ni1st N3yuaemblie Kounu | KosmnuecTBo DopMbI Metoanuec | Dopmbl
CaMOCTOSITEJILHOT BOMPOCHI €CTBO | 4YacOB 0YHO- | CAMOCTOSITEJ] KHe OTYETHOCT
0 M3y4YeHUusl 4acoB 3204HOI bHOM padoThI | 00eceyeHn "
OYHOM (popmbl |
dopm
bl
\ MexaHunka 2 cemecTp
1.Kunemartuka 1. Bekrop 4 6 Koncnexr, [1] §§ 46, [IpakTruec
MaTepHaTbHOU TTOJIOXKEHUS, perieHue 123, 124. KOe
TOYKH nepeMeIIeHue, 3a71a4 [2] §§ 4, 5, 3a7aHue
CKOpOCTb, 39. [4] 1-8, 1-
YCKOpPEHHE, [3]18§§ 11, |12, 2-20,
TpPaeKTOpHS, 62, 68, 69, | 2-22.
nyTh 71, 72. [5] 1.13,
MaTepuanbHOU 1.14, 1.24,
TOYKH. 1.30.
2. YrnoBble
KHHEMaTHIeCKUE
XapaKTePUCTUKU
3. Cnoxxenue
KoJieOaHmit
OJIHOTO
HaTPaBIICHUS
B3aHMHO
MIEPIICHTUKYIISP
HBIX KOJIeOaHMI
2.3aK0HBI 1. Meronuka 4 6 Koncnexr, [1] §§12-20, | IlpakTuuec
KJIACCUYECKOMN peleHus 3a1ad pelieHne 22, 23. Ko€
MEXaHUKH. 110 JUHAMHUKE 3a71a4 [2] §§9-12 3a7laHue
TOYKH. [3] §§12-16, | [4] 3-13
2. O6mmas ¢popma 20-22 [5] 2.28,
BTOPOIO 3aKOHA 2.30, 2.32,
Herotona. 2.35, 2.56,
2.50.
3.3akoH 1. Ummrynbe 4 6 KoHcrmexr, [1] §§ 24, [Ipaktruec
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COXpaHEHUs 1 CUCTEMBI perieHue 25, 27, 55, KO€e
W3MCHCHHUSI MaTepHaTbHBIX 3a1au 56. 3a/1aHue
HUMITYJIbCa CHCTEMBI | TOYCK. [2] 8§12, [4] 3-41,
MaTepuaIbHOU 2. 3aKoH 21. 3-31, 3-25,
TOYKH IIBUKEHUSI [3]§§ 23, | 3-34, 3-28.
[IEHTpa Macc. 35.
3. YpaBHeHHS
Mermepckoro u
InonkoBcKoro.
4.3axoH 1. MomenT Koncnekr, | [1] 28-32, [IpakTuyec
W3MEHEHUS U HUMITYJIbCA perieHue 36 KOe
COXPaHCHHUS MaTepUaIbHOM 3ama4 [2] §§ 22, 3a/1aHue
SHEPIHH. TOYKH U 24. [5] 2.87,
CUCTEMBI [3] §§ 24- | 2.83,2.84,
MaTepHaITbHBIX 29, 30. 2.91.
TOYCK
OTHOCHTEJIBHO
MOJTIOCA.
2. MomeHT
CHJIBI.
5.A0con0THO 1. MrHoBeHHBIC KoHcriekr, [1] §§ 56- [IpakTruec
TBEPJIOE TEJIO. OCH BpAaLICHHUSI. perieHne 58, 60, 65. KOe
2. MomeHT 3a7a4 [3] §§ 36- 3a7laHue
UMITyJIbCa 39,41-43 | [4]7-6, 7-
TBEPJIOTO TeJIa U 4, 7-8.
MOMEHT
UHEPIUH.
3. Teopema
[ITeitnepa
6.I'mpockor, 1. CBoGoHbBIE Koncnekr, | [1] §§66-68, | [IpakTuuec
npeneccus OCH BpalllCHHUS. perieHne [2] §38. KOE
THPOCKOIIA. 2. JIBmkeHue 3a7a4 [3] §44,[1] | 3amanue
IPH HATHYAN [5] 8.23,
TPCHHSIL. 8.28, 8.30,
3. 'mpockor, 8.34.
npereccus
THPOCKOTIA
7.Henneprmansasl | 1. Cuibl Koncnekr, | [1] §§44-46, | [IpakTuuec
€ CUCTEMBI OTCYETa | HHEPLIMH B perieHne 48, 49. KOE
(HHUCO). PSIMOJIMHEIHO 3a1a4 [3] §§32-35. | 3amanue
JIBYDKYIIUXCS [1] §§150- | [4]4.9,4-5
HUCO. 152. [5] 2-103,
2. PaBHOMEpHO [3] §63, 64, | 2-104, 2-
BpaIaromascs 66, 67, 68. 105
HUCO.
3.
[lenTpobexHas

CUJIa UHEPLIUU U
cuia
Kopuonuca.

4. IlposiBnenune
CWJI MHEPIIMH Ha
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3emuie.

8.Ympyrue 1. Bunst 4 Koncrmexkr, [1] §§81-84. | [IpakTuuec
CBOWCTBA TBEPIBIX | Aedopmarum. pelieHne KOC
TeN. 2. 3akoH 'yka. 3ama4 3a/1aHue
3. [4] 7-2,
[TorennuanbHas [5] 8.27,
SHEPrHs 9.31, 8.32.
YIIPYTOTo
nehopMupoBaHU
sl TBEPJIOTO Tea.
9.MexaHuka 1. JlaBnenue B 4 KoHcriekr, [1] §§94-99, | IIpakTruec
JKUIKOCTHU U Ta30B. | )KUIKOCTIX U perieHue 103-104. KO€e
rasax. 3a71a4 [3] §§ 72- 3aJIlaHUE
2. 76. [5] 4.10,
Pacnipenenenue 4,18, 4.16.
JABJICHHUSI C
BBICOTOM.
3. Cuna
Apxumena.
4. JIBrxkenue
BSI3KOM
YKUJIKOCTH.
10.KoneGanus. 1. Dueprus 4 KoHcrexkr, [3] §§61- [IpakTuuec
KO0JIe0ATeIBHOTO peuieHue 63.[1] §126. KOC
JIBUOKCHUS. 3a7a4 [3] §§66, 3a7laHue
2. 3aryxaromue 67, 70, 74, [4] 8-4, 8-
KOJIeOaHUS U UX 75 10, 8-11,
XapaKTEePUCTUKU 8-24, 8-33,
: 35-13.
3.
BeIHyX1€HHBIE
KoJICOaHHS,
pE30HaHC.
11.KunemaTtuka 1. VpaBHeHus 4 Koncmekr, | [1] §§137, [TpakTuuec
BOJHOBBIX BOJIHBI. perieHne 138, 141, KOE
MIPOIIECCOB. 2. 3a1a4 139, 134, 3a/1aHne
Pacnpenencuue 135. [4] 8-36, 8-
CMEIIeHUN [3] §§77-81. | 25, 8-22.
CKOpOCTEN
nedopMmanuii B
Oeryiieit BOJIHE.
3. DHeprus
Oeryiieil BOJIHBI.
[TmoTHOCTB
MOTOKA YHEPTHUH.
12.Crostame BostHbl | 1. OTpakeHue 4 Koncmekr, | [1] §§137, [TpakTuuec
X 0COOEHHOCTH. BOJIH OT perieHne 138, 141, KO€
TPaHUIIBI 3a1a4 139, 134, 3aaHue
paszzena. 135. [5] 12.18,
2. [3] §§77-81. 12.2,
DHepreTu4YecKue 12.12,
COOTHOIIIEHUS B 12.65,
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CTOSTUEN BOJIHE.

12.60,

3. DIIeMEHTHI 12.62.
AKYCTHKH.
13.BcemupHoe 1. JIBmxenue 4 4 Koncmekr, | [1] §78-80, | IlpakTuuec
TATOTCHHE. IUTaHET U pelicHue [2] §§60-61. KO€
3aKOHBI 3a1a4 [3] §§46-50. | 3amanue
Kermutepa. [4] 5-6, 5-
2. ITousarue o 14, 5-15.
I10JI€ TATOTCHHSL. [5] 2.140,
3. 2.152.
HanpspkeHnocThb
Y TIOTEHIH AT
TOJISL.
4.
UckyccTBeHHBIE
CIIyTHUKHU
3emJu.
Bcero 48 60
MouJiekyasipHasi pu3nKa M TEPMOJIMHAMHUKA 3 ceMecTp
1.OcHoBHBIE 1. YpaBHenue 2 6 Koncrmexkr, [2] §79. [IpakTuuec
ra30BLIe 3aKOHEL. COCTOSIHUS pelicHue [3] Koe
UJICATLHOTO 3ama4 Beenenue. 3a/1aHue
rasa. [1] §§ 4-8. [4] 11-2,
2. AGconroTHas [2] §.86. 11-3, 11-8,
TeMIeparypa. [3] §9. 11-12
2.Tepmogunamuue | 1. Buytpenunss 2 6 KoHcriekr, [1] §§12-18. | IIpakTHuec
cKas cucrema SHEPrusl. peleHune [2] §§82-84 KOe
2. TerutooOMeH 3a7a4 3a7aHNEe
U paboTa Kak [5] 5.25,
dbopMbI 5.28, 5.29,
nepeaadn 5.79.
SHEPTHH.
3. [TepBoe
HAYalo
TEPMOIUHAMUKHN
3.Ilpumenenne 1. 2 6 Koncrmexr, [1] §§19-25. | TIpakTuuec
MepBOTO Hayasa AnnabaTudecku perieHne [2] §§87-90. KOE
TEPMOJUHAMUKHU K | U TIpoIIecc. 3a1a4 [3] §§33-39. | 3amanue
M30TIPOIIeCCaM. YpaBHeHUe [1] §§26-36. | [5] 5.69,
[Tyaccona. [3] §§21-22. | 5.76, 5.87.
2.
bapomerpuuecka
1 popmya.
3.
Pacnpenenenue
Makcsemia—
bonbimana.
4. OnbITHOE
ornpezeNeHue
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IIOCTOSIHHOM

ABorajpo.
4.0OcHOBHOE 1.Cpennsis 6 Koncnekr, [1] §§33-34 | IIpakTuuec
ypaBHEHUE KUHETHYeCKas perieHue [2] §§94-97 KOE
KUHETUYECKOH SHEprus 3a7a4 [3]1§§7-8 3a7laHue
TEOPHUH ra30B. MOCTYIATEILHOT [1] §§37-38 [5]5.90,
0 JIBHKEHUS [2] §87 5.91.
MOJICKYL. [3] §§27,
2. 29-30, 40
TernoeMKoCTh
ujeabHbIX
ra3os.
3. Yucno
CTOJIKHOBEHUU U
CpenHsis JUIMHA
CBOOOTHOTO
npoOera
MOJICKYII.
5.51Bnenue 1. BsA3KOCTH 6 KoHcriekr, [1] §§46-48 | IIpakTuuec
MepeHoca B razax. | 2. pelieHue [2] §§128- KOe
TETJIOTIPOBOIHOC 3a7a4 132 3a7aHuE
Th [3] §§68-71 | [5]5.149,
3. mubdy3us 5.150,
5.153.
6.06patumsbie u 1. TennoBsie u 6 KoHcrexkr, [1] §§50-53. | IIpakTuuec
HeoOpaTuMbIe XOJIOAWJIbHBIC perieHue [2] §133.[3] KOe
MIPOIIECCHI. MaIITUHBI. 3a/1a4 §§74-77.[1] | 3amanue
2. Huxa Kapuo u §§64-66. [2] | [5]5.198,
ero §§104- 5.200,
K03 dureHT 106.[3] 5.206.
MOJIE3HOT'O §§33,36,41,
JIEUCTBHS. 44.
7.BTopoe Hayaso 1. Teopema 6 KoHcrexkr, [1] §§67,69. | IIpakTuuec
TEPMOJIMHAMUKH. Kapno. pelienne [2] §§104, KOe
2. DHTpOMHUS — 3agau 107, 108. 3aJaHue
dynims [31§§43.48- | [5]
COCTOSIHUSL. 50. 5.221,5.22
3. 3akoH 3
BO3pacTaHus
SHTPOTINH B
U30JIMPOBAHHOU
CUCTEME.
8.YpaBuenue Ban— | 1. 6 Koncnekr, [1] §§70,78. | IIpakTuuec
nep—Baannca. CraTuctuieckuit perieHne [2] KOe
CMBICII BTOPOTO 3a/1a4 §§25,59,60. 3a/1aHle
Havaja [1] §§54-58. [5] 6.4,
TEPMOJIMHAMUKU [2] §91. 6.7.
: [3] §§78-80.
2. Cunbl
MEXMOJICKYIIIPH
oro
B3alUMOJICUCTBHUA
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1. CpaBHeHue

9.Kputnueckoe 6 KoHcriekr, [1] §§58-59. | [IpakTuuec
COCTOSIHUE. u3zorepm Ban— pelicHue [2] §§81-83. KO€
nep—Baannsca ¢ 3ama4 3a/1aHue
9KCICPUMECHTAIb [4]14-2,
HBIMU 14-3, 14-9,
HU30TEepPMaMHU. 14-11.
2. PaBHOBecCHE
KHUJIKOCTH U
napa.
3. CBoiicTBO
HACBIIICHHOTO
napa.
4. Bi1axxHOCTb.
10.BayTpeHHss 1. Dddexr 6 KoHcriekr, [1] §§60,61. | ITpakTHuec
SHEprus peairbHoro | Jxoymnsa— pelieHue [2] §§85-89. KOC
rasa. Tomcona. 3a71a4 [1] §§77- 3aJlaHue
2. CxuxeHue 78,84,86. [5] 6.19,
razoB U [2] §115- 6.20, 6.24.
MOJTyYeHUE 117. [3]
HU3KHX §§96-99.
TEMIIEPATYP.
11.Ctpoenue 1. 6 Koncnekr, | [1] §§78-80 | IIpaktuuec
KHUJIKOCTH. [ToBepXHOCTHBII pelieHue [2] KOe
CJIOM. 3a7a4 §§118,119 3a7aHNEe
2. 3aBUCHMOCTD [3] §§77- [5] 7.40,
BSI3KOCTH OT 79,113. 7.44,7.48.
TEMIIEPATYPHI.
3. CBobogHas
SHEPrus
MOBEPXHOCTHOTO
CIIOSI.
4. ®opmyina
Jlannaca.
12.PactBOpBHI. 1. 6 Koncnekr, [1] §85.[3] | IIpakTuuec
Termora OcmMmoTtHudeckoe perieHne §§131,132. KOE
pacTBOpeHHUSI. JaBjieHHue. 3aKOH 3ama4y 3a/laHue
Bant-T'odda. [5] 7.77,
7.79, 7.82.
13.Kpucrammueck | 1. OcHOBHBIE 6 Koncnekr, | [1] [IpakTuyec
0€ COCTOSIHUE XapaKTEePUCTUKU perieHne §§89,90,92. KOE
BEIIIECTBA. KPHUCTAJIOB. 3a1a4 [2] 3a/1aHKe
2. §§112,113 [5]
Knaccudukanms [3] §§102- 8.13,8.14,8
KPUCTAJUJIOB 1O 104,106-109 .16

TUITY
MEXMOJIEKYJIIPH
BIX CBS3EH.

3.
MonokpucTamt
Bl U
MTOJIMKPUCTAJIIIBL.
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4. JlebexTsl B

KpHUCTaIax.

14.AmopdHbIe 1. TTonumepsl. 2 6 Koncmekr, | [1] [MpakTryec
BEILECTBA. 2. ITousarue o pelieHue §§91,94,95, KoO€e
KUTKUX 3a7a4 101-104 3a7aHue
KpHUCTaIax. [2] §114 [5]8.5, 8.7,
3. TemnoBele [3] §§31- 8.9.
CBOMCTBa 32,110-112
TBEPJBIX TEI.
15.YpaBuenue 1. Ocobennoctu 2 6 Koncmnexkr, [1] §§108- | IIpakTuyec
Kianeitpona— (hazoBbIX perieHue 113. KOe
Kiaznyca. IIPEBPAILCHHUI, 3a1a4 3a/1aHue
UX POJIb B [5] 8.1,
IpUpOJIE. 8.3, 7.13,
2. Ilonsarue o 7.15.
(ha3zoBbIX
nepeBoIax
NEPBOTO U
BTOPOTI'0 poja.
Bcero 30 90
DJIEKTPUYECTBO U MarHeTusm 4 ceMecTp
1.3akon Kynona. 1. 6 10 Koncrmexkr, [1] §1- [Ipaktuuec
HarmpsxeHHOCTh perieHue 5,9,10 KO€e
TTOJISI. 3a71a4 [5] §1- 3a7aHue
2. [lorenuuan 8,112. [3] 20-
[1OJIAL. 1,45,13.
3. JIunun
HAIPSHKEHHOCTH
u
SKBHITOTCHIIMAIb
HBIE
MOBEPXHOCTH.
2.Bektop 1. IToTok 6 10 Koncnexr, [1] §6-8 [IpakTruec
WHIYKITUN BEKTOpa perieHne [5] §§12- KOe
AIEKTPUUYECKOTO WHIYKIHUU. 3agau 15,17 3aJaHue
OJISI. 2. Teopema [3] 20-
Octporpaackoro 25,21-
-I"aycca. 17,29.
3.
DIIeKTpUUIECKOe
none
3apSHKCHHBIX
IUIOCKOCTEIA,
nrapa,
UTAH]IPA.
3.ITpoBoHUKY B 1. 6 8 Koncnekr, | [1] §22-30 | [Ipaktuuec
ANEKTPUIECKOM DIEKTPOEMKOCT perieHne [5] §§21- KOE
oJIE. b. 3a1a4 24,26-32, 3aaHue
2. [1] §15- [3] 24-
Konpgencaropsr. 20,34-37 15,25,30,3
3. DHeprus [5]§33-40. |5
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OJICKTPHUICCKOI' O
I10JI4.

4 ITocTostHHBIN 1. 3akon Owma. Koncmnexr, [1] §§34- | IIpakTuuec
JICKTPHUYCCKHI 2. 9]1C. pelicHue 37,69.7 [5] KOC
TOK. ConpoTHBIICHHE. 3a7a4 5.2,5.3, 5.6, 3a7aHue
3. 3akoH 5.7. [3] 25-
Jxoynsa-Jlenma. 17,19,26-
19,20.
5.Knaccuueckas 1. PaGora KoHcrekr, [1] §7.1-72 | IIpakTuuec
AIIEKTPOHHAS BBIXO/1A. peuieHue [5] §155- KOC
TeOpust 2. 3a7a4 158 3a7aHue
MIPOBOJIMMOCTH TepmoanekTpoH [1] [3]26-21.
METaJUJIOB. Hasl DMUCCHSL. §74,76,77
3. KonraktHas
pa3HOCTh
MOTCHIINAJIOB.
6.2JIEKTpOHHAS U 1. KoHTakT nByx KoHcriekr, [1] §78-83 [TpakTruec
JBIPOYHAST HOJIYTIPOBOTHUK pelieHue [5] §166- KOC
MIPOBOIMMOCTD OB. 3a7a4 168 3a7aHue
MOJYTIPOBOJIHUKOB. | 2. [3] 30-2.
ITonynpoBoaHUK
OBBIC JWOJIBI U
TPaH3HCTOPBI.
7.3akoH bro— 1. MarautHOe Koncnekr, | [1] §38-42 | [Ipaktuuec
CaBapa—Jlaruiaca. | moJie mpsiMoro u pelicHue KOC
KpyroBOTO 3a1a4 3aJjaHue
TOKOB. [3]31-
2. Hupkynsiust 8,9,14.
BEKTOpa
HANPSOKEHHOCTH
MarHUTHOTO
TIOJIS.
3. MarautHoe
T10JI€ COJICHOUA.
8.3akoH Amrepa. 1. Cuupl, Koncnexr, [1] [IpakTnuec
JEHCTBYIOIINE pelieHue §46,48,49 Ko€e
Ha TOK B 3ama4y 3a/laHue
MarHUTHOM [3]31-
oJIe. 48,50.
2. Kontyp ¢
TOKOM B
MarHUTHOM
TnoJe.
9.Cuna JlopeHmna. 1. JIsmxenune Koncmexkr, [5] §103- | INpakTHuec
JJIEKTPOHA B pelieHne 106 Ko€
ANEKTPHIECKOM 3a/1a4 3a1aHue
¥ MarHUTHOM [3]31-
[IOJISIX. 48 50.
2. Db dexr
Xomna.
10.2nextpomaraut | 1. 3akoHbI Koncrmexr, [1] §59-62 [IpakTuuec
Hasl HHYKIIHS. Dapanes u pemnieHne [5] §124- KOe
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Jlenma. 3a7a4 129 3amaHue
2. [3]32-
CamonHIyKIIHS 10,20.
Y B3aWMHas
WUHIYKIIHSL.
3. Dueprus
MarHUTHOTO
TOJIsI, TOKH
CMEIIICHHUS.
Bcero 60 84
OnTuka 5 cemectp
1.Teopernueckue 1.OcHoBHBIE 10 14 Koncnekr, [2] ctp. 3. | [IpakTuuec
OCHOBBI BOJIHOBOH | 3Tarbl pa3BUTHS pelieHue [3] §§1, 2. KOE
ONTHUKH ONTHUYECKUX 3a71a4 [1] rm.15, 3a7aHue
TCOPHIA. §113. [4]37-
2.0TpaxeHue u 4.6,7,15,18
peroMIICHUE .
TUTOCKUX [5]15-
3JICKTPOMArHUTH 58,59.
BIX BOJIH.
2.IIpoctpancTBenH | 1.YcnoBus 10 14 KoHcrexkr, [2] rn.4-5. [IpakTruec
asi W BpEMEHHas | HHTEPPEPEHIINO peuieHue [3] §12-15. Koe
KOT€PEHTHOCTb. HHBIX 3a7a4 [2] .5 3a7laHue
MaKCUMYMOB | [4]39-
MUHUMYMOB. 2,3,5.
2 .Hurephepome [5]16-
TPBI. 6,7,22,24.
IIpumeHeHune
UHTEphEPEHITUN.
3.0OcHOBHBIE 1.Yrnosas " 10 14 Koncrmexr, [2] rn.6. [3] | [IpakTHuec
XapaKTEPUCTUKU JIMHEHas perieHne §19-23. [2] KOE
TupaKIIMOHHON JUCTIEpPCHs, 3a7a4 .6, §§13- 3a7aHue
PEIIETKH. paspeniaromas 15.[2] rn.8.
CIIOCOOHOCTD. [3] §24. [4]39-
2. Tudpaxius 22,23
PEHTI€HOBCKOTO [5]16-
W3IIy4EHHUS. 38,39,40,4
3.IlonsTe 06 1
ONTUYECKON
rojorpaguu.
4.I'eomerpuueckas | l.YBenuueHnue 10 14 KoHcnexr, [1] §§115- [IpakTruec
ONTHKA KakK | ONTUYECKUX pelienne 117 KOE
MpeAEIbHbIN npubopoB (Iyma, 3a7a4 [2] §207 3a7laHue
cllydail  BOJIHOBOW | MHKPOCKOIT, [4] 38-58
ONTHUKH. 3pUTEIbHAS (a, B), 63
TpyOa). (a), 65, 39-
2.Ilpenen 30.
paspernieHus
(TMHEHHBIH,
YIJI0BOH).
3.CnekTpanbHble

27




IPUOOPHI.

5.EcTecTBEHHBIH U
MOJISIPU30BAHHBIN
CBET.

1.Croco0b1
MOJTYYCHUS
MOJIIPU30BAaHHOT
0 CBeTa.
2.¥Yron
Bprocrepa.
3.0/mmmnTuyecka
S W Kpyronas
TOJISIPU3AITHSL.
4. Bpaienue
IIJIOCKOCTH
TOJISIpU3AITIH.

10

14

Koncnexr,
perieHne
3a71a4

[1]8§112.[2]
ri.3.

[1] §134-
141. [2]
rin9, 10
§§5-6.[3]
§§40-46

IIpakTruec
KO€
3a/aHue

[4]39-
32,36,37,3
9

6.0mTuka
AQHU3O0TPOITHBIX
cpen.

1.JIyueBbie
MOBEPXHOCTU B
OJHOOCHBIX
MOHOKpHCTaJIa
X.
2.0npenenexue
HallpaBJICHUN
BEKTOpa
ITottaTHHTA u
BOJIHOBOT'O
BEKTOpa B
AQHU30TPOIMHBIX
cpenax.
3.Uutepdepeni
us JIMHEHHO
MOJISIPU30BaHHbI
X BOJIH.

10

14

KoHcrexr,
pelieHue
3a7a4

[1] §142-
145

IIpakTruec
KO€
3a/1aHue
[6]5-176

0.B.

7. ucnepcus
CBeTa.

1.MeTtonsl
onpeeIeHus
CKOPOCTH CBeTa.
2.OKcnepuMeHTa
JbHBIE  METOJBI
U3YYCHUS
TUCTIEPCHUH.
3.Ilormomenue
ONTHYECKOTO
W3JIyYCHHUSI.

10

14

Koncnexr,
perieHne
3aja4

[2] . L.

[3]
§§47,48,63

IIpakTruec
KO€e
3a1aHue

[6]5-
208,210,
204,201.

8.PaccesHue cBera.

1.PaneeBckoe
paccesiHue.

2. KoMmOunanmon
HOE pacCesiHue.

14

Koncnexr,
perieHne
3aja4

[1] §§146-
147.[2] ro.

13.[3]
§§69-73

IIpakTuuec
KO€e
3a1aHue

9.IlpeobpazoBanus
Jlopenmna.

1.CnenctBus U3
npeoOpa3oBaHUA

2.9¢dext
Homnepa.

10

14

Koncnexr,
perieHne
3aja4

[1] §§148-
151
[8] rm.7.

IIpakTuuec
KO€
3a/1aHue

[5]17-
5,14,15,18,
19

10.0OcHOBEI
KBAHTOBOU OITUKHU.

1.®oTtoadpdexr:
BHEIIHUMU.

10

14

Koncnexr,
perieHne

[1] 1.3, §§9-
10

IIpakTruec
Ko€e
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BHYTPECHHUH, 3a71a4 [2] rn.15, 3a7JaHue
BEHTHUJIbHBIN. §1, §2 [4]41-
2. 3aKOHBI 1,2,15,21,1
TEIJIOBOT'O 7.
U3JTY4CHUSI.
3. PeHTreHoBcko
e U3JTy4CHUE,
€ro  OCHOBHBIC
CBOMCTBA. 3aKOH
Mosznu.
11.01bITHI 1. Xapakrepuctu 8 14 Koncnexr, [1] 1.3, §§9- | [IpakTuuec
JleGenena. K1 (OTOHA. perieHue 10 KOe
2.00bsicHeHHE 3ama4 [2] r.15, 3a/1aHue
JIABIICHHUS CBETa §3, §4 [5]19-
C TOYKHU 3PCHHUS 24,26,30,3
KOPITYCKYJISIPHO 2
WU U BOJHOBOU
TEOPHH.
12.Kopnyckynsipao | 1.9¢ddexr 8 14 Koncnekr, | [1] 1.3, §§8- | IIpakTuuec
-BOJIHOBOM KowmnroHa. perieHue 12 KOe
Ty aJii3M. 2. I'nnotesa ae 3a/1a4 [2] rn.15,8§5 | 3anmanue
Bpoiins [6]5-
282,285
[5]19-22.
Bcero 114 168
\ du3uKa aToma, siipa u JIeMeHTAPHBIX YacTUIl 6 ceMecTp
1.Mozenu aroma. 1 OmnpITHI 10 8 Koncmexkr, [1] [TpakTuyec
Pezepdopna o pelieHue §59,62,63 KOE
paccesHuIO 0.- 3a1a4 3a/1aHue
YacTHII. [6] 6-4,5.
2. dopmyna
Pesepdopna.
2.Iloctynatsl bopa. | 1. ®opmyina 8 8 Koncnexr, [1]§ 64 [TpakTuuec
banbmepa. pelieHue KO€
2. O1BITEI 3a7a4 3a7aHue
®panka u ['epra. [5] 20-2,3
[6] 6-27,28.
3.YpaBHeHue 1. ®uznueckwii 8 8 KoHcrmexkr, [1] [IpakTruec
[penunrepa. CMBICJI BOJTHOBOM pelieHue §§65,66,67. Ko€e
GyHKIHN. 3ama4y 3a/laHue
2. JIpmxenne [6] 6-77.
YaCTHUIIBI B [7] 6-
IMOTEHIIAAITBLHOMN 100,103.
sIME.
4.CrmH amextpoHa | 1. MarHUTHBII 8 6 Koncmexkr, [1] [TpakTryec
Y aToMa. MOMEHT perieHne §§69,71,72. KOE
AJIEKTPOHA H 3ama4 3a/jaHue
aToMma. [6] 6-72,78
2. BextopHast [7] 6-109.

MOACIIb aToMa.
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5.Tabnuua 1. Tpusmmn 8 6 Koncmexkr, [1] [TpakTryec
XUMHYECKUX [Taynu. perieHue §§69,76,77. KOE
JJIEMEHTOB 2. 3anoHeHHe 3a1a4 3aJlaHne
J.. MenpeneeBa. | 3J€KTPOHHBIX [6] 6-
000JI0YEK U 103,111.
110/1000J104€K.
6.ATOM B 1. Dddekr 8 6 KoHcriekr, [1]Tn. 8 [TpakTruec
MarHUTHOM TIOJI€. 3eemaHa. pelieHue KOe
2. OmbITHI 3a1a4 3aJlaHne
TepHa u [6] 6-
I'epnaxa. 150,158.
7.Ctpoenue 1. KanenbHas u 8 6 Koncmexkr, [1] [TpakTuyec
aTOMHOTO sipa. oboouevHas pelieHue §§87,88,89 KOE
MOJIEII Si/Ipa. 3a1a4 3ajaHKe
2. JleexT Macchol [5] 22-
Y SHEPTUs CBSI3U 1,4,6.
spa.
8.OkcniepumenTans | 1 Ousznueckue 8 6 Koncrmexkr, [1] §§68,90 | I[IpakTuuec
HBIC METOIbI TIPUHIUITBI | pelicHue KOC
SANepHON (PUBHKH. YCTPOWCTBO 3a7a4 3a7jaHue
npuOOPOB s [5] 23-
perucrpanuu 26,19,25.
YACTHII.
9.Busl 1. a-pacman 8 6 Koncrmexkr, [1] §91 [TpakTuuec
PalInOaKTUBHBIX 2. B-pacnan pelicHue KOC
U3ITydeHUH. 3. y-u3IydcHHE 3a1a4 3a/1aHKe
4. IIpumeHeHMe [5] 21-6,20
PaiOaKTUBHOTO [6] 6-
U3ITy4eHUsI. 221,225,
10. A nepubie 1. SAnepnas 10 6 Koncnexr, [1] §§92,93 | I[IpakTtuuec
pEaKInu. SHEpPreTHKA U pelieHue Koe
HKOJIOTHSI. 3a1a4 3a/1aHue
2. Peaknuu [5] 22-
pacmnajga 11,12,8,20
TSKEITBIX sIIIEP. [6] 6-258.
3. Ynpasnsemast
TepMosIepHas
peaxIus.
Bcero 84 66
Hroro | | 468

5. @®OHA OHLOEHOYHBIX CPEACTB JJis1 IPOBEJEHMSI TEKYIIEA U
MMPOMEXYTOYHOU ATTECTALUU 110 JUCHUIIJINHE
5.1. IlepevyeHb KOMIIETEHIHUIH € yKa3aHHEM 3TanoB UX (POPMHPOBAHHS B Ipolecce OCBOCHMA

o0pa3oBaTe/IbHOI NPOrPaMMBbI

KO}I N HAUMCHOBAHHUEC KOMIICTCHIINHU

Itanbl GopMHUPOBAHUS

MPO(ECCHOHATBHBIX 3a1a4

[TK-1. Cnocoben ocBavBaTh W HKCIIONB30BATh TEOPETUYECKHUE 3HAHMS H
MPAKTHYECKUE YMEHUSI W HABBIKM B TIPEIMETHOM OOJNACTA TIPU PEIICHHN

1. PaboTa Ha y4eOHBIX
3aHSTHSL.
2. CamocrosiTenpHas padora.
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5.2. Onucanue moka3zareJieid 1 KpUTepUeB OLlEHUBAHMSI KOMIIETEHIIUI HA Pa3/IMYHbIX 3TANaX UX

(hopMupoBaHus, ONUCAHHE IKAJ OLIEHHBAHUS

OueHn | YpoBeHb Drarnsl Onucanue Kpurepun [lIxana
uBae | copmupo | popmupon MoKasaresie OIICHWBAH | OIICHWBaH
Mbl€ | BaHHOCTH aHus usi usi
KOMTII
€TeHI]
208
IIK-1 | IToporoBel | 1. PabGota | 3HaTh: OCHOBHBIE MOJEIM 3aJad B | PEIICHUE Ikana
i Ha paMKax JUCHUIUIMHBI C YY4ETOM HX 3ajad, OLICHUBAH
yueOHBIX | FPaHULl IPUMEHUMOCTH. nmaboparop usi
3aHATHUS. YMeTh: IpaMOTHO HCIOJIB30BaTh B HBIC pelieHus
2. npoeCCUOHAIBHOW ~ ACATENHHOCTH | PpabOTHI 3ajad,
Camocrost | 6a30Bble 3HaHMS (DyHIAMEHTAIBHBIX HIKana
TebHas paszaenon ¢buzukwy, CO3/1aBaTh OLICHMBAH
pabora. MOJeNn TUITOBBIX us
npodeccnoHanbHbIX 3aja4 u naboparop
WHTEPIPETUPOBATH MOJTy9YCHHBIC HBIX paboT
pe3ylnbTaThl C  y4eTOM TPaHHIIL
MIPUMEHUMOCTH MOJICJICH.
[Iponsuny | 1. PaGora | 3HaTh: OCHOBHBIE MOJENU 3ajad B | pEIICHHE [Mkana
THIN Ha pamMKax JAWCHHUILIUHBI C Y9€TOM HX 3ajad, OLICHUBaH
yueOHBIX | FPaHULl IPUMEHUMOCTH. naboparop usi
3aHATUSL. YMeTh: TpaMOTHO HCIOJNB30BaTh B HBIC penieHus
2. npopeCCUOHAIBHOW ~ ACATEIBHOCTH | PpabOThI 3a/1ady,
Camocrost | 6a30Bble 3HaHMSA (DyHIAMEHTAIBHBIX HIKana
TebHas paznenon ¢busukwy, CO3/aBaTh OILICHMBAaH
pabora. MOJIEIN TUIIOBBIX us
npodeccnoHambHbIX 3a1au u naboparop
WHTEPIPETUPOBATH MOJTy9YCHHBIC HBIX paboT
pe3ynbTaThl C  y4eTOM TPaHMII
MPUMEHUMOCTH MOJIEIICH.
Baaners: MeTo/1aMu UCIIONIB30BAHUS
B IIpOo(eCCUOHATBHON AESTEIbHOCTH
0a30BbIX 3HaHUI (yHIaMEHTAIBHBIX
paznenoB GU3MKA TSI CO3/IaHHS
MoOJenen TUIIOBBIX
po¢eCcCHOHATBHBIX 3a/1a4 u
HMHTEPIpETAINH MOJTy4YEHHBIX
pe3yabTaTOB C YYE€TOM TpPaHMII
MIPUMEHUMOCTH MOJIENEH.
IIIkaJjia 1 KPUTEPHUHU OLICHUBAHKSA J1a00PATOPHBIX PadoT
YPOBHU OIICHUBAHUS Kputepuu onienuBanus Bbanmnbt
. Ecmu crynent Beimosann 71-90% ot Bcex maboparopHbix | 8-10
Bricokwuii (0TIn4yHO)
pabot
. Ecmu crynent Beimoamn 51-70% ot Bcex mabopatopHbIX | 5-7
OnTuManbHbIN (XOPOLIO)
pabot
. Ecmu crynent Bemoann 31-50% ot Bcex nabopatopHbix | 2-4
Y 10BNETBOPUTENBHBII
pabot
.. | Ecmu crynent Bemosamnn 0-30% ot Beex maboparopubix | 0-1
HeynoBnerBopurenbHslii pabor
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YPOBHU OLICHUBAHUSA Kpurepuu onieHnBanus bamst
Bricokuii (0TIM4HO) Ecnu crynent pemun 71-90% ot Beex 3amau 8-10
OnTumanehblii (xopomo) | Eciou cryaent pemnn 51-70% oT Bcex 3agau S5-7

Y 10BIIE€TBOPUTEIIBHBIN Ecmu crynent pemmn 31-50% ot Beex 3amay 2-4
Heynosnersoputenshsiit | Eciau crynent pemnn 0-30% ot Bcex 3aaau 0-1

5.3. Tunosbie KOHTPOJIbHBIEC 3aJaHUfl WJIM HUHbBIE MaTepHuaJibl, H606XOL[I/IMLIe AJId OHCHKH

3HAHUN, YMeHHH, HaBBIKOB M (HJIHM) ONbITA [AeATEJbLHOCTH, XAPAKTEPU3YIOIUMX ITANbI
(opMmupoBaHMs KOMIIETEHIIUI B NpoLecce 0CBOeHHs 00pa30BaTeILHOI MPOrpaMMbl
IIpuMepHBIi BapUAHTHI J1a00PATOPHBIX padoT
CamocrosiTenbHas pabota
Tewma 3ansTus Ay, 3aHsATUA
Bornpocs! k 3anure
Mexanuka 2 ceMecTp

Pa6ora Ne 4 TIpoBepka OCHOBHOTO Bommonnenne u | 1. Cucrema orcuera. OCHOBHBIC
3aKOHa JUHAMUKH JUIsl BPAILAIOIIMXCS | 3alUTa MOHATUSA KUHEMaTUKHU: BEKTOP
TeNl. nabopaTtopHOi IOJIO’KEHUS, TEpEMEIIEHUE, CKOpPOCTb,

paboThI yCKOpeHHe, NyTh. CBsA3b MEXKIYy HUMHU B

KOOPJMHATHOH W BEKTOpHOH (opme.
JIBUXKEHHUE ¢ TOCTOSHHBIM YCKOPEHHEM H
€ro YaCTHBIC CITyYan

2. Kunnemaruka BpaliaTeJibHOIo
JABHKCHHA. VrioBele KHHEMAaTHYCCKHE
BCIIMYHMHBI (er'IOBOG MNEePEMCIICHUC,

yIJIOBasi CKOPOCTb, YIIIOBOE YCKOPEHUE),
UX CBSI3b C JIMHCHHBIMH BEIMYMHAMHU.

BparieHrie ¢ TOCTOSHHBIM — YTJIOBBIM
YCKOPEHUEM
3. 3aKOHbI Herorona B

muddepeHMaIbHO ¥ MHTErpajJbHOU
dhopme

Pa6ota Ne 3. Onpenenenue cCKOpoCTH
IMoJICTa MYJIX IIpHU MOMOLIN
0aJTMCTUYECKOTO MasiTHUKA.

Brimonuenue n
3armTa
nabopaTopHOH
paboThl

I/IMHYJ'ILC TCIa, CHUCTCMBI TCII. 3akoH

COXPaHCHHS UMITyJIbCa u ero
npuMeHeHue. IMmynbc cubl
PaGora wu wmommocTs. Mexannueckas

sHeprus. KoHcepBaTuBHbBIE CHIIBI. 3aKOH
COXpaHEHHUS U WU3MEHEHUs
MEXAHUYECKOHN dHEPTUN

[IpumeHeHne 3aKOHOB COXPAaHEHHUS K
aHaJIM3Y yNPYyroro U HEyNpyroro yaapos

Xon  pabotel. BeiBom  pacueTHOM
(hopMyIBI. DKcrepuMeHTanbHas
YCTaHOBKA.
MouJiekyasipHas Gu3NKa H TEPMOAMHAMHMKA 3 ceMecTp
Pabota Ne 2. Onpezenenne BenuurHbl | BeimonHenue u 1. TepMmoguHamuyeckas cucTreMa.
OTHOIIIEHUS TEIUIOEMKOCTEN BO3yXa | 3alluTa TepMoguHamMuueckoe paBHOBECHE.
MPY MMOCTOSHHOM JIaBJIEHUHU U MPU nabopaTopHOU HyneBoe  Hawano  TepMOIMHAMMKH.
IMOCTOSIHHOM 00BbeMe. paboThI Buytpennss sueprus. Pabora u tennora

32




[lonsatne temmoemkocTu. TemnoeMKoCTbh
UjeaTbHbBIX
MHOTOAaTOMHBIX Ta30B

Anmabarndeckuii mporecc. AnmabaTHas
C)KHUMAEMOCTh HJICATbHOTO Ta3a

Xon paboTsl. BeiBox pacueTHoi
(dopMmyIIbl. DKCTIEpUMEHTATbHAS

ra3oB, OJIHO-, [IBYX- H

YCTaHOBKA.
Pabota Ne 5. M3yuenue 3aBucumoctu | Bemmonnenne | OO0patumple 1 HEOOpaTUMBIE ITPOIIECCHI.
TeMIIepaTypbl KUTICHUSI BOABI OT 3almTa Bropoe Hayajio TEPMOJIUHAMUKH.
BHEIIHETO JIaBJICHUSI. nabopaTtopHoit [IpuBenennas  Temnora.  DHTPOMUS.
paboThI CraTucTuueckoe UCTOJIKOBaHUE BTOPOIO
Hayajga  TepMoAMHaMUKH.  Teopema
Hepncra

WpaeanpHble TEIIOBBIE MAaIIMHBL. [{MKIT
Kapno. Teopems! Kapno

Hcnapenue v KUneHue XuaKocTen

Xox paboTsl. DKCIIEpUMEHTANIbHAS
YCTaHOBKA.

3HeKTpI/I‘lCCTBO U MarueTusm 4 CceMeECTp

PaGora Ne 3. M3mepenue
COMPOTHUBIICHUN TPOBOTHUKOB.

Brimonnenue n |1,
3aluTa 2.
nabopaTopHOU
paboThl

4.

5.

ComnpoTuBIICHNE TIPOBOJHUKOB.

3akon Oma i1  OAHOPOJHOIO U
HEOHOPOIHOTO ydacTka
BJIEKTPUYECKON LICTIH.

3akon Oma B auddepeHunanbHON
dhopme.

CoenuHeHHE TIPOBOTHUKOB.

3axkonbl Kupxroga n ux npumeHnenue.

Pabora Ne 4. OnpeneneHue eMKOCTH
KOHJICHCATOpa OAITHCTHYECKUM
METOJIOM.

Brimonaenue u
3armTa
nabopaTopHOMH
paboTsl

1. DnexTpoeMKOCTh MPOBOJIHUKA,
€MHUIBI U3MEPEHUSI.

2. Konpgencarop. EMkocTsb
KOHJIEHCATOpA.

3. DHeprus 3apsKeHHOTO
KOHJIEHCATOpA.

4. TInOTHOCTBH PHEPTUU INEKTPUUECKOTO
TIOJIS1.

5. CoenuHeHHe KOHJEHCATOPOB B
Oatapero. CBsi3b 3apsiia 6aTapeu u
HaIpPSKEHUS € 3apsAI0M OTIAEIbHBIX
KOHJICHCATOPOB M HANPSHKEHUEM Ha HUX.
6. [IpuHIMN nencTBUs
OaJITUCTUYECKOTO TAIbBAHOMETPA.

OnTuka 5 cemectp

Pabota Ne 2. Onpenenenue paguyca
KPUBU3HBI JIMH3BI C TOMOIIBIO KOJIEI]
HprotoHa.

Brinosinenue u
3almMTa
nabopaTtopHoit
paboThI

1. [lpu xakux ycinoBusX HaOIOgaETCS

uHTEephepeHus?

2. Kakum oOpazom MOJTy4aroTCs
KOT€pPEHTHBIE BOJIHBI?

3. OObACHUTh BO3HHKHOBEHHE  KOJIEII
HeroTona B OTPaKEHHOM u
HPOXOISIIIEM CBETE.

4. TTouemy B LIEHTpE

MHTEp(PEPEHIIMOHHON KapTUHBI WHOTJA

33




HaOJII0IaeTCsl TEMHOE IISATHO, a MHOIIA
cBeTIoe?

. MoXXHO &M ¢ IIOMOIIBIO YCTaHOBKH,

ucronb3yemMoii B pabote, HaOMIOIATH
0JIOCHI PABHOTO HAKJIOHA?

. MOXHO J11 OnIpeIeNTuTh Painyc

KPUBHU3HBI TOBEPXHOCTH JINH3BI IIPH
HAaJIMYHUU B LIGHTpe
UHTEepEPEHITMOHHON KapTHHBI
CBETJIOTO IATHA?

Pa6ora Ne 9. Uzydyenue BpamieHus | BeimonHenue u
IUIOCKOCTH MOJSpU3allMM  pacTBOPOM | 3alllUTa

caxapa B BOAC.

nabopaTopHOU
paboThI

3.

. Uto Takoe CIICKTpaJibHasd IIJIOTHOCTH

SHEPreTUYECKOU CBETUMOCTU?

. Kak ycTpoeH onTuyeckuii NUpPOMETP

s U3MEpEHHUs SPKOCTHOU
TeMnepaTrypbl?
Uto Takoe IpKOCTHAs TeMueparypa’?

Du3uka aToMa, sIpa U 3JIeMEeHTAPHBIX YacTull 6 cemecTp

Pabora Ne 1. Hccnenoanue | BeinosHeHue v

ATOMApPHOI'O CIICKTpa BOAOpOAa

3aluTa
nabopaTopHOi
paboThl

1.

2.

Kakum o0pazom BO30YKIArOTCS
JHMHEHYaThIe CIIeKTPHI Bojopoaa?
YCTPOMCTBO CIIEKTPOCKOIIA u
MOHOXPOMATOPa; HAYEPTUTh X0/ JIydei
B OTUX NpHrOOpax.

. Kak o00BsgacHuTE 1OsBIECHUE ClHa0BIX

1OJIOC B CIIEeKTpe W3ITyYCHUS
BOJIOPOJHON TPYOKU?

.IloueMy 1pu3mMa B  CIIEKTPOCKOIIE

YCTAQHABJIMBAETCSl 1O HAUMEHBIIUM
YIJIOM OTKJIOHEHUS? Korna
nesecooOpas3Ha Takasi yCTaHOBKa?

. [louemy n300pakeHUs CIIEKTPATbHBIX

JMHUNA UCKPUBIICHBI?

Pabora Ne 2. HccnenoBanue

Brinongenue u

CTAalTMOHAPHBIX COCT OSIHMIM aTOMa I'eJIvs 3alguTa

nabopaTtopHoOi
paboThI

. Kaxkumu KBaHTOBBIMH qucjiaMu

ONpCACIIIOTCA COCTOAHUA JJICKTPOHOB
B MHOT'O3JICKTPOHHBIX aromax?

.B uem pasnmnune Mexay opro- u

naparenuem?

. Kakue ¢buznyeckue IIPOLIECCHI

MPOUCXOMSAT B OaJuIoHE npu
npoBeaeHuH onbIToB @panka-I'epua?

. Jlig gero B onbitax @panka-I'epua

MEXy aHOZIOM U CETKOM co3aeTcs
HEeOOJIbIIIOE TOPMO3IIee mosie?

IIpuMepHBbIe 321241

Tema 3angaTHSA

Ayn.
3aHATUA

CamocTosiTenpHas paboTa
Bomnpocs! k 3amure

MexaHnunka 2 cemecTp

Kunematuka

JlnHamuka, 3aKOHBI
COXpaHEHUSA

Teno OpolIeHO BEPTHKAIBLHO BBEPX CO CKOPOCThio 30 M/C.
B HekoTOpo#i TOUKE OHO MOOBIBANIO IBAXK/IBI C HHTEPBATIOM

Pemmenne 2 c. OnpenenuTsb BRICOTY, HA KOTOPOM HAXOJIUTCS TOYKA.

3amau Ha BepmmHe rnankoit momycdepbl pamuycom 0.5 M

HaxoauTcd 1aiba maccoit 10 r. I1laiiba Hayana CKOJIB3UTH
BJIOJIb Tmoiycepsl 1MOJa  JCHCTBHEM TOPH3OHTAIBHO
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HAIIPABJICHHOTO KPAaTKOBPEMEHHOTO UMITyJIbca CHutbl 2-107
H-c. Ha kakoit BbICOTe OT CHOBaHUS mMonychepsl mmaiiba
OTOpBETCS OT €€ MOBEPXHOCTH?

MouJiekyasipHasi GU3NKa ¥ TEPMOAUHAMHUKA 3 ceMecTp

O0beM Mmy3pIppKa BO3MyXa MO Mepe BCIUIBIBAHHS CO JHA
o3epa Ha MOBEPXHOCTh yBenuuuBaercs B N pa3. Kakosa

["a30BbIE 3aKOHBI
rnyonHa oszepa? l3MeHeHHEM TeMmIlepaTypbl BOIBI C

Pemenne rIIyOMHON MOYKHO MpeHeOpeyb.

3aja4 B cMech, cocTosIIy o U3 5 KT BOABI U 3 KT JIbJa, BIYCTHIIH
YpaBHEHHUE TEIIOBOTO 0.2 xr BoasHoro mapa mpu Temmeparype 100° C. Urto
OastaHca npousoiiner? KakoBa craner TemmepaTypa cMmecu?

[ToTepsimu mpeHeOpeYb.

3HeKTpI/I‘ICCTBO U MarleTusm 4 ceMeCcTp

DJIeKTpOCTaTUKa B BepummHax paBHOCTOPOHHEIO  TPEYroJbHUKA  CO
CTOPOHO & HaXOMATCS TOYEUHBIC, dJCKTPUUECKUE 3apsiIbl
+(, +0, -g. HaiiTu HanpsiK€HHOCTH JIEKTPOCTATHYECKOTO
TIOJISI B IICHTPE TPEYTOJIBHUKA.

Cuna Jlopenua Pemenue DIeKTPOH CO CKOPOCTBIO O IIOMAfaeT B OIHOPOTHOE
3a1a4 MarHUTHOE ToJie, MHIYKIUs KOToporo B cocrammser yron
@ C BEKTOpOM CKOpocTH. OKpY:KHOCTh Kakoro paanyca
Oyzer omuchiBaTh 2MeKTpoH? Uemy paBHa paboTa CHIIHI,
neicTByromeit Ha anektpon? Ilo kakoif TpaekTopuu OyaeT
JIBUTATHCS DIEKTPOH?

OnTuka 5 cemectp

[Ipenomusirouii yron npu3Msl 45°. JIy4 cBeTa BBIXOIUT U3
IPU3MBI IO, TE€M K€ YIJIOM, O] KaKMM OH B HEE BXOIUT.
I'eomeTpuyeckas ontuka IIppy 53TOM Jyd OTKIOHSETCS OT IEPBOHAYAILHOTO
HalpaBJ€HUsT Ha Yroji 25°, Omnpeaenutps MOKa3aTeib

IIPCIIOMIICHHU MaTCpHUaJIbl IIPU3MBEI.
Pemenne P P P

[Ipu ocBemieHHH TOBEPXHOCTH HEKOTOPOTO MeTallia
(hMOJICTOBBIM CBETOM C JUTMHOM BOJIHBI 0.4 MKM BBIOWTHIC
Dotosddext CBETOM AIIEKTPOHBI MOJTHOCTBIO 3aJIePIKUBAIOTCS
3anuparomuM  HampsbkeHuemM 2 B, UeMy  paBHO
3amuparoliee HAmpsDKEHWE TPU  OCBEHICHUH TOTO Ke
METaJuIa KPACHBIM CBETOM C JUIMHOU BOJHBI (.77 MKM?

3aga4

duszuka aToMa, siApa 1 3JICMCHTAPHBIX YaCTHUII 6 CeEMECTP

Bo CKOJBKO pa3 peNATMBUCTCKAas Macca MpOTOHA,
1

CTO UMEIOIIEr0 KUHETHYECKYIO dHepruro 10 % M5B, Gonblue

MacChl IOKOSIIErocs IPOTOHA?

Pemenne Ilpu GombapaupoBke asota N HefiTpomamu 3

3ana4q oOpa3oBaBIIErocss  sjpa  BhIOpachIBaeTCS MIPOTOH.

Snepusie peakunn Hammcats peakiuro. TTonyueHHOE SAAPO M30TOIA yriIepoaa
OKa3BIBACTCS [-parioaK THBHBIM., Harnmcarts

MIPOUCXOAAIIYIO IIPHU 9TOM PCAKIHIO.

B paMkax OCBOEHHS MHUCUHUIUIMHBI MPEAYCMOTPEHBI: BBINOJHEHHWE M 3allUTa J1ab0paTOpHBIX
paboT; pereHune 3aaad.

[TPUMEPHBIN CITMCOK BOITPOCOB K SK3AMEHY (MexaHuka)

2 cemecTp
1. MarepuanbHas TOYKa M €€ KHHEMAaTUYECKHE XapaKTepUCTHKU. BeKTOphl MOJOKeHus,
[epeMELICHUs, CKOPOCTU U YCKOpeHHUs. [IpoiieHHBIN ITyTh.
2.  JIBWKEHHE TOYKH C TIOCTOSTHHBIM YCKOPEHUEM.
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44,

JIBrKeHNE TOUKHU IO OKPYKHOCTHU. YTJIOBBIE IEPEMEILIEHHUE, CKOPOCTh U YCKOPEHUE TOUKH.
CBs13b TMHEWHBIX U YITIOBBIX XapaKTEPUCTUK NPHU IBUKEHUU TOUYKHU T10 OKPY>KHOCTH.

JIBMKEHNE TOUKHU IO OKPY’KHOCTHU C TIOCTOSIHHBIM YTJIOBBIM YCKOPEHUEM.

Kunemaruka MexaHu4eckoro kojiedartenbHoro apmwkenus. Ilepuon, yacrora, daza u aMmiuTyaa
kosebOanuil. CMelieHrne, CKOpoCTb U YCKOPEHUE KOJICOIIIOMIEHCS TOUKH.

Crnoxenue xonebanuii. Metoa BeKTOpHBIX nquarpamMm. @urypsl Jluccaxy.

WNuepuunaneHelie cuctemsl oTcuera. [Ipunuun otHocuTenpHOCTH [anunes.

3axonsl HproToHa.

Cuita 1 Macca. 3akoHbl JuHaMUKU HproTOHA.

3akoHbl TuHaMuKH HproToHa.

3aKOHbI IMHAMUKH CHCTEMbBI MaTEpUAIbHBIX TOUEK.

Heunnepuunaneubie cuctemsl oTcuera. CHIIbl THEPLIMH.

Hmnynbe MaTepuanbHONW TOYKH, UMITYJIbC CHIIBI, OOIIMIA BU BTOPOTro 3akoHa HeloToHa.
NMiynbsc cuCTEMBbI MAaTEPUATIBHBIX TOYEK. 3AKOH COXPAHEHUSI UMITYJIbCA CUCTEMBI.

NMiynbsc cucTeMbl MaTEpUAIbHBIX TOYEK. Y PABHEHUE U3MEHEHUS UMITYJIbCA, 3aKOH COXPAHECHUS
HMITYJIbCA.

NMiynbec cuCTEMBI MATEPUANIBHBIX TOYEK. [IBUYKEHNE LIEHTpa Macc.

LleHTp Macc cUCTEMBI U €T0 CBOMCTBA. J[BH)KEHHE LIEHTpa Macc MO I€UCTBUEM BHEUIHUX CHIL
LleHTpBI Macc TBEPABIX TE MPOCTEUHIIINX (HOPM.

JIBrKeHHe cucTeMBbl IByX MarepuaibHbIX Touek. [IpuBenennas macca.

[IpumeHeHne 3aKOHOB COXpaHEHHMs K aHaluu3y yIpyroro yzaapa (LEHTpalbHOIO U
HEIEHTPAIBHOTO).

[IprMeHeHne 3aKOHOB COXpaHEHUs K aHAJIM3Y HEYIIPYroro yaapa, IpUBEICHHAs Macca.
JIBrkeHue Ten ¢ nepeMeHHor Maccoll. YpaBHeHue Memepckoro. @opmyna [{nonkoBckoro.
3aKOH BCEMUPHOTO TArOTEHUS U 3aKoHbI Kemepa.

CBoboanoe nagenue. Kocmuueckue ckopocTu.

HekoncepBatuBHble cuiibl. TpeHHE TOKOSI, CKOJIBKEHUSI U KaueHUsl. 3HaUeHHE TPEHUs B IPUPOJIE
U TEXHUKE.

Onucanue NBMKEHHUS] TOUKHM 10 OTHOLIEHHMIO K TpaekTopuu. HopmanpHoe, TaHreHIuanbHOE U
MIOJIHOE YCKOPEHHMSI.

Pa6ora cunbl. Kunernueckast sHeprusi MaTepualibHOM TOYKM, KHHETHYECKAsl SHEPTUs CUCTEMBI.
Teopema Kenwura.

[TonHas MexaHuuyecKkas IHEprusi CHCTEMBbI. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTHH.
ITorennuanpHble (KOHCEPBATUBHBIE) CHIIBI, HOTEHIIMATIbHAS SHEPT U CUCTEMBI.

OHeprus. BzauMocBs3b Macchl M SHEPTUHU B CHEIUATLHON TEOPUN OTHOCUTEIBLHOCTH.

IlosHas s HEPrUs MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAHEHHUS YHEPTUHU.

MoMeHT uMIylbca MaTepUaJbHOM TOYKM M MOMEHT CHUJIbl (OTHOCHTENIBHO TOYKH U
OTHOCHUTEJIBHO OCH). 3aKOH U3MEHEHHs MOMEHTa UMITYJIbCa.

[TocTymarenpHOE M BpallaTrelbHOE IBUKEHHWE TBEPAOrO Tejd, MIHOBEHHAas OCh BPAILEHUS,
BEKTOp OECKOHEYHO MaJIoro MOBOPOTA.

JIBrkeHne TBEPAOrO Tela OTHOCHUTEIBHO HEMOJABHKHOM OCH. MOMEHT HMIyJbCa, MOMEHT
MHEPLUU TeJla OTHOCUTEIBHO OCH.

MoMeHT uMIyJbca CUCTEMBbI. 3aKOHBI COXPAHEHUS U U3MEHEHUSI MOMEHTa UMITYJIbCa.

OCHOBHOE ypaBHEHHUE TMHAMUKH BpAIIATEIbHOTO JBUKCHHUS.

Mowment unepiuu. Teopema ITelinepa—I toiireHca. MOMEHT HHEPIIUU TOHKOTO CTEPKHS.
MowmeHT uHepiuu. I'1aBHbIE OCH MHEPLUU TBEPAOIO Tejla. MOMEHT HHEPLUHA TOHKOIO JUCKA.
MoMEHTBI HHEPLIMH NPSMOYTOJIBHOTO MapalIesIeNUIeNd, KpyTOBOIO HUINHPA U SJUITMIICOU/IA.
CBs13p MOMEHTa CWJIBI C YIVIOBBIM YCKOPEHHEM IIPHU BpAIIEHUU TBEPAOIO TENA OTHOCHUTEIBHO
OCH.

I'mpockor, mpereccus THpOCKOoIIa.

Pabora u mMouiHOCTh IpU BpallaTelbHOM ABM)KEHHU. KuHEeTHueckasl SHeprusi Bpallarouierocs
Tena.

Kunernueckast sHeprust TBEpIOTO TENA.
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VYcnoBus paBHOBECHS TBEPAOIO Tella, BUABI PABHOBECHS.

[IpocTeie MEXaHU3MBI.

[IpyxuHHBIA, MaTeMaTHYeCKui, pusznuecknii MasTHUKA. COOCTBEHHBIC YAaCTOTHI M TEPUOMIBI
KOJIeOaHUM ITUX MAaITHUKOB.

[Ipy*UHHBIA MassTHUK. 3aKOH COXPAHEHHUS YHEPTUH MPU KOJICOAHUSX.

3aryxatomme KojeOaHWs, UX XapaKTepUCTUKU  (mepuon, KOIPPHUIMEHT 3aTyXaHHs,
Jorapu(MHUYECKUN JEKPEMEHT, TOOPOTHOCTH).

BrinyxaeHHble kojeOaHust KoneOaTeIbHbIX CUCTEM. SIBlIeHUE pe30HaHca.

Hanpsikenue, abcontoTHas u oTHOcUTeNbHas Aeopmarnun. 3akoH ['yka.

Hedbopmarus TBEpAOTO Tema, BUALI fedopmaruu. 3akoH ['yka. DHeprus ynpyrou aedopMaru.
JlaBneHue B MOKOSIIEHCS KUAKOCTH, CHIIa JaBieHus. 3akoH [lackans.

3akoH Apxumesa. Y CiIoBUeE IJIaBaHUS TEJl.

Pacnipenienienne naBiieHHsT C BBICOTOM B TOJE TSOKECTH. BpITankuBaromas cuia. 3aKoH
Apxumena.

CranuroHapHOe JJaMUHapHOE TEUSHHE )KHUIKOCTH, TPYOKH TOKa, ypaBHEHHE HEPAa3PHIBHOCTH.
VYpaBnenue bepuyiu.

Yupyrue BosHbI. YpaBHEHHUE INIOCKOW Oeryiiell BOJIHBI U €€ XapaKTEPUCTUKH.

BonnoBoe ypaBHeHue. CKOpOCTh yIpyroi BOJHBI. YIbTpa3ByK, IPUMEHEHHUE.

DHepreTUYeckne XapakTepUCTHKH IUIOCKOW Oerymieil ympyrod BomHbL IloTOK sHeprum,
IJIOTHOCTH MOTOKA SHEpruu. BekTop YMoBa.

CIIMCOK BOITPOCOB K DK3AMEHY (monekynspHas ¢usznka U TEpPMOAMHAMUKA)
3 cemecTp

HaBinenne rasza. AOcomtoTHas Temreparypa. MpeanmpHbrid Ta3. ['asoBblie 3akoHbl (boiis-
Mapuortra, ['eit-JIroccaka).

Mopaeinb nieanbHOro rasa.

VYpaBuenue Knaneiipona-Menpeneesa.

OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKON TEOPUHU UCAIBHOTO rasa.

Pacnpenenenne ckopocreit mo MakcBemny. Pacnpenenenue sHeprum MoOJIEKyJl MO CTENEHSIM
CBOOO/IBI.

Bbapomerpuueckas popmyna.

CpennHee 4nCiIo CTOJTKHOBEHHUH M CpEIHSS ITTMHA CBOOOHOTO MpOoOera MOJIEKYII.

SBnenus neperoca (auddy3us, TEMIONPOBOAHOCTH), BHYTpEHHEE TPEHHE.

BuyTtpennss sHeprus.

Uucno cremeHeld cBOOOIBI MOJEKYNBl. 3aKOH PAaBHOMEPHOTO paCHpeNeNeHUs JHEPrHH IO
CTETNEHSIM CBOOO/IBI.

TepmoauHamuueckass cucrteMa. TepmoaMHaMHueckoe paBHoBecue. IlapameTrpsl cocTosiHUS.
BuyTtpennss sHeprus.

[lepBoe HavasI0 TEPMOJUHAMUKHU.

TenmoeMkocTh. YpaBHeHue Maiiepa.

Pa6ora raza npu u3mMeHeHuu ero oobeMa.

[IpumeneHue nepBoro Hayajga TEPMOJMHAMHKH K H30IpolieccaM (M30XOpPHBIM, M300apHBIM,
M30TEPMHUUECKUN).

Anunabatudeckuii mporecc. Ypasuenue [lyaccona. Pabora mpu agmabatuyeckom mpoiiecce.
OO6patumsbie U HeoOpaTuMebIe npoiiecchl. [{ukibl. Bropoe Hauano TepMoAMHAMUKHY.

Huxn Kaprao u ero koapguiimeHT nose3Horo AeMCTBUS I UI€aTbHOTO Ta3a.

PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.

CaoiictBa xuakocrei. [lapnenne Jlarmaca. CmaunBanue. Kanusuisipasie siBIECHUS.

TBepaple Tena. @a3oBbIe MEPEXOBI.

[Tonumeps! U )KUAKHUE KPUCTAILIIHI.

CIIMCOK BOITPOCOB K DK3AMEHY (a51ekTpru4ecTBO 1 MarHeTH3M)
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4 cemecTp

DnekTpuyeckue 3apsaapl U mois. CBOMCTBA JIEKTPUUYECKOrO 3apsija: ABa BHUZA 3apsiiOB, 3aKOH
COXPAHEHHUS U AUCKPETHOCTD 3apsA0B, JIEMEHTAPHbIN 3apsil.

N3ydenue snekTpoMarHuTHIX BoJIH. OnbIThl ['epiia.

3axoH Kynona. Hanps»ke€HHOCTb 3JIEKTPOCTaTUYECKOTO I10JIS.

BonHoBoe ypaBHEHHE. DIIEKTPOMAarHUTHBIE BOJIHBI B BAKYYME, CKOPOCTh UX PACHPOCTPAHEHUSI.
HanpsikeHHOCTD 10JIsl TOUEYHOI0 3apsSKEHHOIO Tea.

Buxpesoe anekrpuueckoe nozie. Tok cMelleHns, cucTeMa ypaBHeHus: MakcBesia.

[IpuHUUMI cyneprno3unuu 3JIeKTPUIECKUX MOJEH.

BreinykaeHHbIe KOJIeOaHUS B KOHTYPE.

HamnpsbkeHHOCTs M mOTeHUMal 0o Aunois. Jlumoib BO BHEIIHEM OJHOPOJHOM U
HEOJIHOPOJHOM IIOJIE.

OnekTpuueckuii kosiebaTenbHbIi KOHTYp. CoOcTtBeHHBIE KoneOanusa. Dopmyna Tomcona.
3aryxaromue KoieOaHusl.

[Torok BekTOpa HanpsikeHHOCTU. Teopema Octporpaackoro-I'aycca.

PabGota u MOIIHOCTH NEpeMEHHOro Tmoka. llepemada SJEKTPOIHEPTHH HAa PACCTOSHHH.
Tpancdopmarop.

[Ipumenenue teopembl OcTporpajckoro-l'aycca k pacuery moiisi Oe3rpaHMYHON PaBHOMEPHO
3apsKEHHOU MIJIOCKOCTH.

®da3oBbIe AUArpaMMBbl U METO]T KOMIUIEKCHBIX aMIUTUTYI.

PaGora cui 31eKTpoCcTaTHuecKOro MoJjs Mo NepeMenieHHIo 3apshkeHHbIX. [loTeniuan.

Pe3ucrop, karyiika HHIYKTUBHOCTH, KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.
DKBUINOTEHUIHUAJIbHBIE TOBEPXHOCTH. CBA3b NOTEHIIMAJIA U HANIPSYKEHHOCTH MOJIS.

3akon OMa juis 1eneit nepeMeHHoro Toka. Pezonanc.

[ToTeHuman noss TOYEYHOTO 3aPSKEHHOTO TeNa, CUCTEMbl TOUEUHBIX 3apSyKEHHBIX TEll.
[Tonyuyenue nepemennoro DJIC. Kasucranmonapusie TOKH. JleiiCTByrOIee 3HAUYEHHE CHIIBI
MIEPEMEHHOT0 TOKaA.

Pacnipenenenue 3aps0B B 3apsyKEHHOM ITPOBOJHUKE. DKBUIIOTEHIIMATILHOCTD ITPOBOAHMKA.
DHeprus U IIOTHOCTh SHEPTUU MAarHUTHOTO MOJIS.

DNEeKTPOEMKOCTh YEAUHEHHOTIO IPOBOIHUKA. DIEKTPOEMKOCTh KOH/IEHCATOpa.

SBneHue sneKTpoMarHUTHOM HMHAYKUMU. OnbiTel @Papanges. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuud. [Ipasuino Jlenna.

EmkocTs miockoro konaeHcaropa. CoelMHEHHE KOHAEHCATOPOB.

Marnutomexannueckue siBaeHus. OObsicHeHWe aua-, nap-, geppomarseruzMa. MarHUTHBIHA
ructepesuc. [locTossHHbIE MarHUTBHI.

DHeprus 3apsKEHHOr0 IPOBOAHMKA.

MarnuTtHoe none B MarHeTukax. HamaramueHHocTb. CBSI3b MHIYKTUBHOCTU U HANPS)KEHHOCTH.
3aKOoH IMOJIHOTO TOKA.

Nunykuus  snekTpocratuueckoro noisd. Juanekrpuueckas nmpoHMIIaeMocTb. Teopema
Octporpaackoro-I'aycca nmis mosas B AUAIEKTPUKE.

Cuna Jlopenua. OnpezeneHue yaenbHOro 3aps/ia 3J1eKTPOHA.

DHeprus 3apsyKEHHOr0 MPOBOJHUKA. JHEPTUsl 3apsHKEHHOT0 KoHAeHcaTopa. [noTHOCTh sHeprun
3JEKTPOCTATHYECKOTO MOJISI.

Cuna, neicTBYIOIAs HA IEKTPUUECKUN TOK B MarHUTHOM noJie. @opmyia Amrepa.
B3aumopeiictBue TokoB. MaruuTHoe nose Toka. MHIyKIMs MarHuTHOTO TOJISL.
CaMmocTosATENBHBII M HECAaMOCTOSITENIBHBIA 3apsii B rasze. BoibTammepHas XapaKTepHUCTHKa
3apsija B rase.

Hupkymsius BeKTOpa WHIYKIIMA MarHUTHOTO TIOJIS.

[IpoBoauMOCTb 31€KTpOaNUTOB. 3aK0oH OMa A1 31eKTpoanuToB. 3akoHbl Dapazes.

3akon buo-Capapa-Jlamnaca. WHaykuus MarHuTHOro TOJS MPSMOro, KPYroBOoro u
COJIEHOUJAJIBHOT'O TOKOB.
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CtopoHHHE CUJIBI. DIIEKTPOABUKYIIAs cuia. 3akoH OMa a1 yyacTka uenu, coaepsxamero C
U U151 3aMKHYTOU LIETIH.

DnekTpuyeckuit Tok. Cua Toka. [1moTHOCTE TOKA.

[IpumecHas npoBOAMMOCTD MOJTYNPOBOAHUKOB. [101yIpOBOTHUKOBBIE MO/l U TPAH3UCTOPHI.
CobOcTBeHHass MPOBOJMMOCTb TOJYMPOBOAHUKOB, €€ 3aBHCUMOCTh OT TeMIepaTypbl H
OCBEIICHHOCTH.

Huddepennmanbuas popma 3akona Oma.

PaboTta 1 MOITHOCTH 1IeNH MOCTOSTHHOTO TOKa. 3akoH Jlxoyns-JIeHna.

DNEeKTpUUECKUN TOK B BaKyyMe. DJIeKTpOHHAs JiaMIia (M0, TPUON).

N3obperenne pamuocssizu [lomoBeiM A.C. NMpUHIUIT paaudocBa3u W paauoiokanuu. [llkama
3JE€KTPOMArHUTHBIX BOJIH.

PazserBniennsie nienu. [IpaBuno Kupxroda.

3aBUCHMOCTbH COMPOTHUBIICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIpPOBOAUMOCTh METAILJIOB.
[Tonsipuble n HenossipHble MoJieKybl. [lonspuzanus qu3nexkTpukoB. [1onspru30BaHHOCTD.

Bunel pa3psaos (Tierouii, 1yroBoil, MCKpOBON U KOPOHHBIN).

OJ1C camounaykuu. MHIYKTUBHOCTH TPOBOJHUKA.

Karoanseie myun. [lonsrue o mnasme. Mcnonp30BaHue ra3oBbIX pa3psa0B B TEXHHUKE.

3akoH OMma 1J11 OAHOPOAHOTO YYacTKa JeKTpruueckoil nenu. ConpoTUBIEHUE TPOBOIHUKA.

CIIMCOK BOITPOCOB K DK3AMEHY (ontuka)
S cemecTp

Teopernyeckne 0OCHOBBI BOJIHOBOM ONTHKHU. BonHOBOEe ypaBHeHuE. [1l1ockue BOJIHEIL.
doromeTpusi. JHEPreTUUECKHUE U BOJIHOBBIE BEJIMUMHBI, UX eInHUIBL. KpuBas BUIHOCTH.
Wntepdepennus crera. Korepentnsie BomHbl. CriocoOb! nx noiydenusi. [IpocrpancrBeHHast u
BPEMEHHAsI KOTEPEHTHOCTb.

[Tosiocsl paBHOM TOJIIMHBI U paBHOTO HakiIoHA. IHTeppepoMeTphI.

Hudpakius csera. [Tpunnun ['toiirenca-®penens. 3oup Openerns.

Hudpaxius Openens (Ha KPyrJioM OTBEPCTHH U KPYTIIOM JIUCKE).

Hudpakius Opaynrodepa (Ha oxHOI menu, Ha AUPPAKIUOHHON PELIETKe).

OcHOBHBIE XapaKTEPUCTUKU TU(GPAKIMOHHON PEIIETKH.

Hudpaxius peHTreHOBCKOro n3nydenus. ®opmyna Bynsdpa—bperra.

I'eomeTprueckas onTHKa Kak IpeaenbHbIN ciiydail BOTHOBOW onTUKU. OCHOBHBIE MOHATHS (JTyY,
napakcuanbHble MyYKH, UJealibHask ONTUYEeCKast CUCTEMA, CONPSKEHHbBIE TOUKH).

[Tpenomnenue nyueit mpu3Mon, cheprudecKoi TpaHuliel pa3/iesna IByX Cpe/l.

OnTHueckas cuia JUH3BIL.

dopMyia JINH3BL.

I'maBHBIe W (QoOKaJgbHBIE IIOCKOCTUH. ONTHYECKHE MPUOOPHI - JIyNa, MHUKPOCKOI, 3pUTEIbHAs
Tpy6a. YBenuuenue. [Ipenen paszpemenus (JIMHEHHBIH, yTI10BOI).

[Tonapuzanus ceera. [lonsipusarops! 1 aHanu3aTopel. 3akoH Mantoca.

JIBoiHOE nydenpenomiieHue. JlydeBble TOBEPXHOCTH B OJHOOCHBIX MOHOKPHUCTAJLIAX.
Onpenenenne HampaBieHHd BekTopa IIoMHTHHra M BOJIHOBOTO BEKTOpa B aHU3OTPOIHBIX
cpenax.

Omumntudeckas U Kpyrosas NoJisipu3anus.

WnTepdepenius TMHEHHO MOISPU30BAHHBIX BOJIH.

Hucnepcus ceera. MeToIbl ONpeesieHtst CKOPOCTH CBETA.

®da3oBas U rpynmnoBas CKOpOCTb.

DnekTpoHHas (KJacCUYecKas) TEOpHUsl TUCIIEPCUU.

Paccessame cBera MyTHOM cpemoid (pajieeBckoe paccesHue). MOJIEKyIsIpHOE paccesHue.
KoMmbuHanmonHoe paccesHue.

DKcrepuMEHTaIbHOE ~ O0OCHOBaHWE  CIEUUAIbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (OMBITHI
Maiikenscona—Mopin, @uso, TayHca).

Dddext Jomnepa.
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TennoBoe nznyuenue. 3akon Kupxroda, 3akon cmenienus Buna, 3akon Credana-bonpimana.
®opmyina [Linanka.

®dotorddexT: BHEIIHUN, BHYTPCHHUH, BEHTHIHHBIA. OCHOBHBIE 3aKOHBI.

DKcrnepuMeHTAIbHOE 000CHOBaHUE (POTOHHON TECOPHH CBETA.

XapakTepucTuku (HoTOHa (IHEPTUs, UMIYIbC, MOMEHT UMITYJIbCA).

NaBnenue cBera. OnbiThl JleOeneBa. OObsCHEHUE JaBICHUS CBETa HAa OCHOBE BOJHOBOH U
(hOTOHHOI TEOpHH.

Dddext Komnrona. KopnyckymsipHo-BomHOBOU Ayanu3Mm. ['unoresa ne bpos.

CIIMCOK BOITPOCOB K DK3AMEHY (®u3uka aroma, sifjpa U 3J1eMEHTapPHBIX YaCTHII)

6 cemecTp

I'unore3a ne bpoitsi. 3aBUCUMOCTB IJIMHBI BOJIHBI J1€ BpOiiist OT Macchl M SHEPTUU YaCTULIBI.
Mopens aroma bopa-Pesepdopna. Iloctynatet bopa. Pacder sHepreTM4yeckux ypOBHU
BOJIOPOJIOTIOAO0OHBIX HOHOB.

BriBog dhopmynsr Pesepdopaa.

DKCIepUMEHTAIBHOE TOATBEPKIACHUE IUCKPETHOCTU SHEPreTUYECKUX YpoBHEH aTtoma. OIbIThI
®panka u ['epria.

Yactuna B 06CKOHEYHON OAHOMEPHOM MOTEHIMAIBLHON siMe. PacueTr sHepreTuueckux ypoBHEH U
BEPOATHOCTH OOHAPYKEHUS YaCTUIII B 33/IaHHOM 0OJIACTH SIMBI.

CnuH ¥ MarHUTHBIA MOMEHT 3JIEKTPOHA.

MHorosaexkTpoHHbIe aToMbl. KBaHTOBBIC uncna L, S, J.

OO6nacTpb 3HaYeHUH U (U3UYCCKHI CMBICIT KBAHTOBBIX ymcen N, |, my, S, Ms.

[IpaBmiio 3amojHEHHs] ANIEKTPOHHBIX OOOJIOUEK M IMOA000JOYEK B MEPUOAMYECKON cHucTeMe
anemenToB JI.11. Meneneena.

Oco0eHHOCTH PEHTIeHOBCKUX CHEKTPOB (CIUIOMIHBIX U XapaKTePUCTUYECKUX ). 3aKOH Mo3H.
W3nyuenue atoma B MarHuTHOM 1osie: 3¢ dext 3eemana (HOpMalbHBIN 1 AHOMAJIBHBIN).
CnocoObl  co3maHusi cpefbl C HWHBEPCHOM 3aceleHHOCThIO ypoBHeH. CHOHTaHHOE U
BBIHYKJICHHOE u3llyueHue. Jlazepsl.

MounekynsipHble crieKTpbl. BpaiarenbHbie 1 KojiedaTeabHble YPOBHHU.

OO61ue 3aKkOHBI PaIMOAKTUBHOTO pacnafa. AKTUBHOCTh PaJMOaKTUBHOIO MperapaTa.

Buapl painoakTUBHBIX W3JTyYE€HHUI U UX CBOMCTBA.

DKCIEepUMEHTAIbHBIE METOJbl HW3y4Y€HHUs SACPHbIX uU3NIydeHuil. HoHW3alnMoHHas Kamepa,
CUETYMKH, Kamepa Bunbcona u my3slppKkoBasi Kamepa.

YcTpoiicTBO U Ha3HaYeHHE Macc-ciekTporpada. M3oromnsl.

3apsan u Macca siapa. SnepHble cuibl U MX cBoiicTBa. [Ipuposaa saepHbIX cuil.

Monenu siipa (kanenbHas ¥ 000J04YedHas).

3aBUCUMOCTD yJI€IbHON SHEPTHH CBSI3U s/Ipa OT MacCOBOTO YUCIIa.

[Tpumepsl sinepHbIX peaknuif. OOIME XapaKTepUCTHUKU. DHEpreTHUecKuid 3PGexkT u mopor
SIICPHOM pEAKIIHH.

SnepHast 3HEpreTUKa U SKOJIOTHUS.

DnemMeHTapHbIe YacTULIbI (OnpeenieHue, kinaccudukanus). Ksapku, riooHsI.
@yH/IaMEHTANIbHbIE B3aUMOJACHCTBUSA. AJIPOHBI U JIENTOHBL. 3aKOH COXPAHEHMS JENTOHHBIX U
OApUOHHBIX YHUCEIL.

5.4. Meroanyeckue MaTepHaJibl, ONpeae/siOlMe MPOoUelypPbl OLEHMBAHUS 3HAHUI, YMEHWIA,
HABBIKOB W (WJHM) ONBbITA JeATEJbHOCTH, XAPAKTePH3YIIMX JTanbl (OpMHUPOBAHHS
KOMITeTEeHIUI

ConocTaBUMOCTD pCﬁTHHF OBBIX IIOKa3zaTenei CTYACHTA IO PAasHbIM ANUCHUIUIMHAM U OaJuIbHO-

PEUTHUHIOBOM CHCTEMbI OLIEHKH YCIEBA€MOCTHU CTYAECHTOB O0OeCredyrBaeTcs MNPUHATHEM E€IUHOTO
MEXaHU3Ma OLIEHKU 3HAaHUM CTYIEHTOB, BBIPQXXEHHOro B Oajax, coriacHo koropomy 100 GamioB —
3TO TOJHOE YCBOEHHWE 3HaHWM Mo yueOHOW AMCUMILIMHE, COOTBETCTBYIOIEE TPEOOBaHUAM yueOHOU
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IIPOrPaMMBI.
MaxkcuManbHBIN pe3ynbTaT, KOTOPBIH MOXET OBITh JOCTUTHYT CTYIEHTOM IO Kaxkaomy u3 biokos
perTuHroBOM oreHku — 100 6aoB.

B 3ayeTHO-3K3aMEHAIIMOHHYIO BEJIOMOCTb M 3aUETHYIO KHMJ)KKY BBICTABIIIOTCS OLEHKH I10
nATHOAIITFHOM IIKaJIe U peHTHHIOBBIE OIICHKH B Oajiax.

IIpy nonay4eHUM CTYIEHTOM Ha 5K3aMEH HEyIOBJIETBOPUTEIbHON OLEHKH B BEIOMOCTb
BBICTABJISIETCSl PEUTHUHIOBAasA OIleHKa B Oayiax (MeHbuie 40 6ayuioB), COOTBETCTBYIOMIAs (DaKTHUECKUM
3HaHUAM (OTBETY) CTYyJICHTA.

Kputepun oLeHKH 3HaHMH CTYAEHTOB B paMKax KaKA0H y4yeOHOH IUCLMIUIMHBI MM TPyl
IMCLUIUIMH BBIPAOATHIBAIOTCS MPETOIaBaTeNIIMU COTIIACOBAaHHO HA Kadeapax yHUBEPCUTETa UCXO.S
u3 TpeOOBaHUI 00pa30BaTENbHBIX CTaHIAPTOB.

[IIxajia oneHUBAHKS DK3aMeHa.
Kpurepuu onennBanus banbt
[TonHbIe ¥ TOYHBIE OTBETHI HA JIBA BOIPOCA 3aYETHOTO MIIM K3aMEHALIMOHHOTO OMIIeTa.
CBoOomHOE  BiaJieHUE  OCHOBHBIMM  TEpMHUHAMH U MOHATUSIMH  Kypca;
MOCJICI0OBATEIFHOE U JIOTHYHOE M3JI0KEHUE MaTepraia Kypca; 3aKOHYCHHBIC BBIBOABI U | 22-30
000011IeHNsT IO TeMe BOIPOCOB; MCUEPMBIBAIONIME OTBETHI HAa BOMPOCHl IpHU caue
HK3aMEHa.
[TonHbIe U TOYHBIE OTBETHI HA JIBA BOIIPOCA 3aYETHOTO MJIM 3K3aMEHAI[MOHHOTO OUjeTa.
3HaHME OCHOBHBIX TEPMMHOB W IIOHATHUH Kypca; IOCIIEJOBATEIbHOE H3JI0KEHUE
MaTepuana Kypca;, yMeHue QOopMyIHUpoOBaTh HEKOTOpble o00o0menuss mo teme | 15-21
BOIPOCOB; JIOCTATOYHO MOJIHbIE OTBETHI HA BOIPOCHI IPU C1a4€ IK3aMEHaA.
[TonHBIM ¥ TOYHBIM OTBET HA OJMH BOMPOC 3aYETHOTO MU SK3aMEHAIIMOHHOTO OuieTa.
YoBiaeTBOpUTENbHOE  3HAHME  OCHOBHBIX  TEPMHUHOB W  TIOHATHH  Kypca;
YIOBJIETBOPUTENILHOE 3HAHME U BIAJEHUE METOJaMU M CpeAcTBaMU pemeHus 3amad; | 10-14
HEJ0CTAaTOYHO  IOCJIEN0BaTENbHOE  M3JIOKEHME  MaTepuana  Kypca;  yMEHHe
dbopMynupoBaTh OT/IEIbHBIC BBIBOJIBI U 000OIIEHHS O TEME BOIIPOCOB.
[TonHBIN ¥ TOYHBIA OTBET HA OJMH BOIPOC 3aUETHOTO WM IK3aMEHAIIMOHHOTO OmieTa
Y MEHEE. 0-9

HTorosas mkaJjia BLICTABJIECHHS OLICHKH 110 TUCIHUILIMHE,
OtBer 06yqa10merocsl Ha 3K3aMCHC OICHHUBACTCA B Oamnax ¢ YUY€TOM HIKaJlbl COOTBCTCTBHA

PEHTHUHTOBBIX OIICHOK MSATHOAJUTHHBIM OLIEHKAM.
KonuyecTBo 6amios OrieHka 1o TpaguIIMOHHON IITKaJe
81-100 OTimaHO
61-80 Xopo1io
41-60 Y 10BIIETBOPUTEIIHHO
0-40 HeynoBneTBopuTenpHo

6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIHEYEHUME JUCHUIIJIMHbI

6.1. OcHoBHasi IMTEpaTypa

1. IlpomwmnH, B. W. Ananu3 pe3yabTaToB U3MEpEeHUH B SKCIIEpUMEHTANbHOM (usuke : ydeOHOE
noco6ue / B. U. Ilpommn, B. I'. Cunopos. — Cankr-IletepOypr : Jlansb, 2022. — 172 c. — Teker :
anekTponHsiii. — URL: https://e.lanbook.com/book/212651

2. Cagenbes, U.B. Kypc obmieit pusuku : ydued.mocodbue st By3oB B 3-x T. - CII0. : Jlans, 2019. —
TekcT: HemocpeICTBEHHBIH

3. CrapoBukoB, M. U. Beenenne B sKcrepuMEHTaNbHYIO (U3UKY : ydeOHOe mocobme. — CaHKT-
[letep6ypr : Jlamp, 2022. — 240 c¢. — Tekcr : onekrponnsii. — URL:
https://e.lanbook.com/book/210155
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6.2. JlonoJiHMTEILHAS JIUTEPATypa:

1. bamnaues, FO.A. ®yHnameHTanbHbIE SKCIEPUMEHTHI PU3HUKH : Kypc jekiuii / F0. A. bamnaues, /.
JI. bormanos. - M. : IEHAH]I, 2012. - 240c. — TekcT: HemocpeacTBEHHBIH

2. bepukamBuiu, B. III. Cratucrtuueckas oOpaOoTKa MaHHBIX, IUIAHUPOBAHHME HKCIEPUMEHTA U
ciy4yaiiHbIe TIporecchl : yaueoHnoe rmocodue st By3oB / B. 111, bepukamsmmm, C. I1. Ocbkun. — 2-¢
m3l. — MockBa : IOpaiir, 2023. — 164 c. — Tekcr : osnekrponHsii. — URL:
https://urait.ru/bcode/515268

3. bonmapeB, b.B. Kypc oOmeit ¢usukun B 3 kH.: yueOHuk s By30B/ b. B. bonmapes,
H. I1. Kanamaukos, I'.T.Coupud. — 2-¢ u3an.— MockBa: HOpaiit, 2023.— Tekcr
anexktpoHHbd. — URL:
https://urait.ru/bcode/532493
https://urait.ru/bcode/532032.
https://urait.ru/bcode/532034

4. bopnosckuid, I'. A. O6mas ¢usuka B 2 T.: yueOHOoe mocodue st By3oB/ I'. A. BopaoBckuid,
3. B. bypcuan. — 2-¢ m3a. — Mocksa : Opaiit, 2023. — Tekcr : snekrponHbii. — URL:
https://urait.ru/bcode/515228

https://urait.ru/bcode/515437

5. OCHOBBI TEOpUU IKCIIEPUMEHTA : yueObHoe nocodue st By3oB / O. A. 'opnenko, H. M. bop6aup, T.
I1. Moxaesa, A. C. [Ipockypun. — 2-e u3n. — Mocksa : HOpaiir, 2023. — 180 c¢. — Tekcr :
snekrpounsii. — URL: https://urait.ru/bcode/517904

6. Kocuno, A. JI. Metonsl GU3NYECKOT0 IKCIEPUMEHTa : ydeOHoe mocobue s By3oB / A. ]I
Kocunos, A. I'. Kocttopuna, O. A. bparun. — Mocksa : FOpaiit, 2022. — 86 ¢. — Tekcr :
anexktponHbiii. — URL: https://urait.ru/bcode/494206

7. Jlutaesckuii, JI. A. OOpaboTka SKCIIepUMEHTaIbHBIX PE3YyIbTaTOB B Ja00OPAaTOPHOM MPAKTUKYME IO
¢usnke : yaeOHO-MeTommdeckoe mocobue / JI. A. JlutaeBckuii, FO. M. CocHoBckuii. — OMCK :
OMI'VIIC, 2022. — 31 ¢. — Tekcr : anekrpounbiit. — URL: https://e.lanbook.com/book/264449

8. Iapdenos, I1. C. [TpubGopsl 1 METOABI IKCIEPUMEHTANBHOW (u3uKu : yueoHoe mocooue / I1. C.
[Tapdenos, A. I1. JIutBun, 1. A. Onunryk. — Cankr-IlerepOypr : HUY UTMO, 2017. — 71 ¢. —
Tekcer : anextponnsiii. — URL: https://e.lanbook.com/book/110425

9. Teopernueckoe U SKCIEPUMEHTAIBHOE HCCIIEOBaHHE (PU3UKO-XMMHUYECKUX CHUCTEM : ydeOHoe
nocobue / . K. I'apkymun, M. A. Cyxapenko, A. B. bypuakos [u ap.]. — Camapa : Camapckuit
rocyJapcTBeHHbIN TexHuueckuil ynusepcuter, ObC ACB, 2019. — 344 c. — Tekcr :
anekTponHbiil. — URL: https://www.iprbookshop.ru/111425.html

6.3. Pecypcol uHGOPMAITHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snektponHas 6ubnuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJINHBI
1. Meroandeckne peKOMEHIAIMH O MOJITOTOBKE K MPAKTUYECKUM 3aHATHUSM.
2. Mertoanyeckre peKOMEH/IAIUH 110 OPTaHU3aAINN CAMOCTOSITETIFHON paObOTHI IO AUCITUTUTHHAM.

8. TH®OPMAILIMOHHBIE TEXHOJIOI'MH AJ1 OCYHIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHHUIIJIMHE

JInneH3noHHoe MporpaMMHoe odecreyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLiroc»
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http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

[TpodeccnonanbHbie 6a3bl TaHHBIX

fgosvo.ru — IMopran @enepanbHbIX TOCYAaPCTBEHHBIX 00PA30BATEIBLHBIX CTAHIAPTOB BBICIIIETO
00pazoBaHus

pravo.gov.ru - OdunuanbHpIii HHTEPHET-TIOPTAN TPABOBOM MH(MOpPMAITIU

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3zoBaHue

CB0OOHO pacHpoCTpaHsieMOe MPOrpaMMHOE OOecleueHne, B TOM YHCIE OTECYECTBEHHOTO
MIPOU3BOJICTBA

OMC Ilneep (miis Bocripon3BeIeHUs] DIEKTPOHHBIX YUeOHbIX Momyrieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JJUCLHUIIJINHBI

MatepuraabHO-TEXHHUYECKOE 00€CTIeUCHIE TUCITUTUINHBI BKITFOYAET B CeOs:

- yueOHbIE ayAUTOPHM Ui IPOBEIACHHUS y4eOHBIX 3aHSATHM, OCHAIIEHHbIE O0OPYIOBAHHEM U
TEXHUYECKHUMH CPEACTBAMHU OOy4eHHs: y4eOHOW MeOelblo, JIOCKOW, JIEMOHCTPAIIHOHHBIM
000pynOBaHUEM, IEPCOHATBHBIMUA KOMITBIOTEPAMH, TPOSKTOPOM;

- TIOMEIIECHUS I CaMOCTOSITEIbHOM palOOThl, OCHAIICHHBICE KOMIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJIKIIOUeHHEM K ceTu «VHTepHeT» U olecrmeueHueM J0CTyla K AIEKTPOHHON
MH(POPMAIIMOHHO-00pa30BaTEIBHOM Ccpee.
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