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COJEPXAHHE

[Tnanupyemble pe3yabTaTbl 00ydeHHs

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeToInYecKoe 00ecrieueHue CaMOCTOSITEIbHON paboThl 00YJatOINXCs
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEACHUS TEKYLIEH M MPOMEKYTOUHON aTTECTAI[H
0 IUCIMTUINHE

Y4eOHO-METOJMUECKOE U PECYPCHOE 00eceYeHNE TUCIIUTUINHBI

Meroauueckue ykazaHus IO OCBOCHHIO JUCIUTUIHHBI

NudopmanroHHbIe TEXHOJIOTHH ISl OCYIECTBICHUS 00pa30BaTEIbHOTO MPOIEcca 1o
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00eCTIeueHNne JUCITUTITMHBI
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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
1.1. Heab u 32124 JUCHMILIHHBI:
(dhopMHUpOBaHKME CUCTEMATHU3UPOBAHHBIX 3HAHWN B 00JacTH OOIIEH W AKCIICPUMEHTAIbHON (PH3UKH,
pa3BUTHE Yy CTYACHTOB TPEIACTABICHUNH O (QyHIAMEHTAIBHBIX B3aUMOJCUCTBUSX H WX DPOJH B
¢busznueckoil kaptuHe MHUpa, (GOPMUPOBAHHE U COBEPIICHCTBOBAHWE Yy CTYJICHTOB HAaBBIKOB
AKCIIEPUMEHTAILHON JESTEIHLHOCTH.

3agayd AMCHMIUIMHBI. HM3yYE€HUE OCHOBHBIX 3aKOHOB (M3HMKH, TNPHOOpPETEHHE HaBBIKOB
OCYIIECTBICHUS Y4YeOHOTO ¥ HAy4YHOTO OKCICPUMEHTA, OICHKH pPe3yIbTaTOB JKCIEPUMEHTA,
MOATOTOBKM OTYETHBIX MAaTepUajoB O MPOBEICHHOW HCCIIeNOBaTeNbCKONH paboTe, 03HAKOMIICHHE
CTYJICHTOB C TEOpHUEH BAXKHEUINIUX (PU3UYCCKUX OTKPBHITHHA, TOSBICHHEM HOBBIX TEOPHH, HICH,
MOHSTHIA, aHAJIU3 BKJIa/1a OTEYECTBEHHBIX U 3apyO0S)KHBIX YUCHBIX B Pa3BUTHE (PU3UKH.
1.2. Ilnanupyembie pe3yJibTaTbl 00y4eHUs

B pesynbrare 0ocBoSHMS TaHHOH MCIUIUTNHBI Y 00y4JaroIuXcst ((OPMUPYIOTCS CIIETYFOIE KOMITETCHIH:

ITK-1. Crioco6eH ocBauBaTh 1 HCTIONIB30BaTh TEOPETUUECKHIE 3HAHUSI M IPAKTUYECKHUE YMEHUS U HABBIKU B
MPEIMETHOM 00JIaCTH NPU PELIeHNH MPOGECCHOHATHHBIX 3a/1a4

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

JlucuuiuinHa BXOAMUT B 00s3aTenbHYI0 4acTh bioka 1 «JlucuuIuivHel (MOIYJIH)» U SIBISETCS
00s13aTeNIbHON IS H3YYCHUSI.

Jns ocBoeHust AucuUIUIMHBL «OOmas U 3KCIepuMeHTanbHas (PU3MKa» HCHOJB3YIOTCS 3HAHUSA,
YMEHHUSI U BUJBI JIEATEILHOCTH, C(POPMUPOBAHHBIE B MPOLECCe M3YYCHHS CIECAYIOUINX IUCUIUIUINH:
«OnemeHTapHas ¢pu3ukay, «Bbiciias MmaTreMaTHKay.

Komnerennyu, 3HaHus, HABBIKM U YMEHHUSI, TIOJIyY€HHBIE B XO€ U3YYCHUS JUCUUTUTMHBL, JOJDKHBI
BCECTOPOHHE  HCIIOJNb30BAaThCSl U pPa3BUBATBCA  CTyJEHTaMH B  IIpoliecce  Mocienyromei
pohecCHOHATEHOM NI TEIIEHOCTH

OcBoenne mucuMIIMHbL «OOmas M SKCHepUMEHTanbHas (U3MKa» sBIsETCS HEO0OXOIMMOM
OCHOBOH ISl M3YYEHUS TaKUX TUCHUIUIMH, KaKk « OCHOBBI TEOPETHUECKOH (u3nKn», «CrenuaabHbIi
¢busnyeckuil npakTUKyM», «Teopust 1 MeTouKa npenoaaBaHus Gpu3nku», «[IpakTHKyM MO pelieHuro
(bu3HYECKUX 3a0a9».

Wzyuenne paucuuiuinHbel «OOmas W 3SKCIepuMEHTaldbHass (Gu3uKa» sBIsercs 0a3zoil  ams
nanpHelero oOyueHuss B OakajiaBpuaTe, NMpU MPOXOXKIECHUM HPAKTUKH U B NPOPECCHOHATbHON
JeSTeNbHOCTH

3. OBbEM U COIEPXAHHUE JUCHUIIINHBI
3.1. O0beM TUCHUTIINHBI

Ounas ¢popma 00yueHus

[Toxazarenb 00beMa JUCIUILIUHBI Dopwma 00yuenns Dopma 00yueHnA
OuHas O4Ho-3a04Has

O0BeM QUCIUAIIINHEI B 3a4€THBIX €IUHULIAX 26 26
O0BeM NUCIHUILTUHBI B acax 936 936

KonTaktHas padora: 635,5 467,5
Jlexumn 166 124
JlaGopaTopHble 3aHATHS 166 124
U3 HUX B (JOpME NMPAaKTUYECKOU MOATOTOBKH 166 124
[TpakTHdeckue 3aHsATHS 292 208
U3 HUX B (JOpME MPAKTUYECKON MOATOTOBKU 292 208
KoHTakTHBIE Yachl Ha MPOMEKYTOUHYIO aTTECTALIMIO: 11,5 11,5
[Ipendk3ameHalmoHHasi KOHCYJIbTalUs 10 10
Ok3amMeH 15 15
CamocrosrenbHas pabora 252 420




| Kourpois 48,5 \ 48,5
@DopMoii TEKYIIET0 KOHTPOJIS MPOMEKYTOYHONW aTTECTAUU ISl OYHON (DOPMBI SIBIISIETCS SK3aMEH BO
2,3,4,5, 6 cemecTpax.

dopmoii TEKyIIero KOHTPOJS IMPOMEKYTOUYHON aTTECTAlMK IS OYHO-3a09HON (DOPMBI SIBIISETCS
9K3aMeH Bo 2, 3, 4, 5, 6 cemecTpax.

3.2. Conep:xanue JUCHUINIMHBI
Ounas ¢opma o0yueHus

KoauuecTBo yacoB

JlaGopaTopHbIe
3aHATHS

IIpakTH4yeckue
3aHATHA

HaumenoBanue pa3jaesioB (TeM)
AMCUUIIMHBI

Jleknuu

Oouree
KO0JI-BO

U3 HUX,
B (hopme
NMPaKTH
qecKoi
MOATroTO
BKH

Oouree
KO0JI-BO

U3 HUX,
B (hopme
NMPaKTH
qecKoi
MOATr0TO
BKH

Mexanuka 2 ceMecTp
Tema 1. Kunemaruka. Cucrema orTcyera.
KunemaTnueckre BeIMUYMHBI: BEKTOP MOJIOKEHMUS,
NepeMelIeHHe, CKOPOCTb, YCKOPEHHE, IIyTh.
KpuBonuHeliHoe  JBWKEHHE  MaTepHaIbHOU
Toukd. HopmanpHOE, TaHr€HLIMAIbHOE U IOJIHOE
YCKOpEHUSI. KunemaTtuka BpaIaTeIbHOTO 4 4 4 8 8
JBUXKEHUS. YTJIOBblE KUHEMATUYECKUE BEIUYUHBI
(yrmoBoe mepeMelieHHe, YrioBas CKOPOCTb,
YIJIOBOE YCKOPEHHE), UX CBA3b C JIMHEHHBIMU
BeNMYMHaMU. BpailieHne ¢ mOCTOSHHBIM YIJIOBBIM
YCKOpPEHUEM.
Tewma 2. J/IlunaMuka MaTtepuanbHOU Touku. Cuia u
Macca. 3aKOHBl  KJIACCHUYECKOM  MEXaHHUKH.
Cucrema equnuil (CH). Cucrema MarepuanbHBIX
To4eK. MMmynbc MaTepHalbHOW TOYKH, UMITYJIBC
CUCTEMBl MaTEpPHAIBHBIX TOYEK. YpaBHEHHE 4 4 4 8 8
U3MEHEHUs  HMMIYJIbCa, 3aKOH  COXpaHEHUs
uMIiynbca. LleHTp Macc cucTeMbl MaTepuaIbHbIX
Touek. JIBmkeHue 1eHTpa macc. [[BuxeHue ten ¢
IIEPEMEHHON MaCCOU.
Tema 3. Pabora u wMomHocTh. Kunernueckas
DHEPrusl. KoHncepBaruBHbIe CHUJIBL.
[TorennmanbHass dHeprusi cuctembl. [lomHas 4 4 4 8 8
MEXaHUYECKas  JHEPrHsl  CHUCTEMBL.  3aKOH
COXpaHEHUsI MEXaHUUECKON SHEPTUH.
Tema 4. JluHaMuKa BpAIIATEIbHOTO JIBUKEHHUS
TBEPAOrO Tejla BOKPYI HENOJBMYKHOW OCH.
Moment  uHepuuu.  Teopema  IlreliHepa—
['toiirenca. MoMEHT wuMIyJIbCca TBEPAOrO Tela
OTHOCHUTEJIBHO OCH. MOMEHT CHJIBI OTHOCHUTEIBHO
OCH. OcHoBHOE ypaBHEHUE JTUHAMUKU
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BpalaTeIbHOIO  JBIDKEHUS  TBEPAOro  Teja.
PaGota u MOImHOCT, TpU  BpalIaTEILHOM
JBHKEHUH. Kunernyeckas JHEPIus
BPAILAIOLIErOCs TEIA.

Tema 5. DaeMeHTHl coenuasbHON  TEopuu
OTHOCHUTEJIBHOCTH (CTO). ITocTynatel
OUHIITEHHA. [IpeoOpazoBanust Jlopenua.
OTHOCHUTENBHOCTH JUTUHBI OTPE3KOB u
IIPOMEKYTKOB BPEMEHH. [Ipeo6pa3zoBanue
ckopocteit B CTO. PenstuBucTCKUH HMMITYJIbC,
penaTuBHCTCKass ~ gopma  BTOPOro  3aKOHa
Hotorona. Owueprus. B3aumocBszp Maccel U
sHepruu. 3akonsl coxpanenusi B CTO.

Tema 6. Yopyrue cBoicTBa TBepAbIX Tei. Bujbl
nedopmaruii.  Hanpspkenwe, aOcoifoTHass |
OTHOCUTeNbHass nedopmanuu. 3akoH ['yka.
[TorenunanbHast SHEprus yIIpyTo
ne(hOpMUPOBAHHOTO Tena. Heynpyrue
nedopMaluu, MEXaHUYEeCKHI THCTepe3HC.

Tema 7. KonebarenbHble IPOIIECCHI.
['apmonnueckue KonebaHMs, IMEPHUOA, YACTOTa,
daza, ammutyna kosnebanmit.  CwmemieHue,
CKOpOCTb, YCKOPEHHE KOJIEONIOEecs TOUKH.
Meron ~ BEKTOpHBIX  auarpamm. JluHamuka
K0J1e06aTeIbHOT O JBUKCHHUSL. [IpyxuHHBIH,
MaTeMaTHYeCKUid W (PU3HUYECKUI  MasTHHUKH.
3aryxatomue KojeOaHUs U HUX XapaKTepUCTHUKH.
BoinyxkxneHHsle  konebaHus 104 AEWCTBUEM
rapMOHHYECKON BBIHYKJAIOIIEH CHUJIBI.
3aBUCUMOCTb AMILIUTY/bl CMEIIEHUS, CKOPOCTH,
YCKOpEeHUs: M UX (pa30BOr0 CABUTa OT YaCTOTHI.
Pe3onanc.

10 10

Tema 8. KuHemaruka BOJHOBBIX IPOLECCOB.
IIpononbHbIE " IIONIEPEYHBIE BOJIHBI.
Cdepuueckue, LUIUHAPUYECKHE, IIJIOCKUE
BOJHBL. YPaBHEHHUS IUIOCKOM TIapMOHMYECKOU
Oerymieit BOJIHBI CMELICHUS, CKOpOCTH,
yCKOpeHUusl U JepopManuu. XapakTep ABHKEHUS
qyacTHIl cpeabl B Oerymieil BoiHe. OTpaxeHue
BOJH OT TpaHMIBl pas3lena cpea. OHeprus
Oerymieil BoiHbI. IIOTHOCTH MOTOKAa SHEPTHH.
OHepreTuyeckue COOTHOLICHUS MJis  CTosiuei
BOJIHBI.

10 10

Hroro

34

34 34

68 68

HaumenoBanue pa3jaesioB (TeM)
AMCUUTIMHBI

KoJymuecTBO yacoB

Jle
KII
1101

JlaGopaTopHbIe
3aHSATUS

IIpakTHyeckue
3aHATHA




Oouree
KOJI-BO

H3 HUX,
B ¢popme
NMPaKTH
YyecKoii
MOJAroTO
BKH

Oouree
KO0JI-BO

U3 HHX,
B ¢opme
NpaKTU4
ecKoi
MmoAroTo
BKH

MouJiekyasipuas puzuka u T

CEPpMOAUHAMHUKA 3 CeMECTP

Tema 1. OcHOBHbIE IIPEACTABJICHUS
MOJICKYJIAPHO-KMHETUYECKOW  TEOPUM  Ta30B.
OKCepUMEHTAJIbHOE o0ocHOBaHKE
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU BEIIECTBa.
JlaBnenue raza. AOcCoONIOTHas TemIepaTypa.
WneansHplii  ra3.  YpaBHEHUE  COCTOSIHUSA
uaeanbHOro rasa. l'a3oBble 3akoHbl. OCHOBHOE
ypaBHEHHWE  KHUHETHYECKOM  TEOpUU  Ta30B.
[TocrosinHas bonbimana. MonekynsapHo-
KMHETHYECKOE  HMCTOJIKOBAaHHE  aOCONIOTHOU
TEMIIepaTypbl u JIABJICHUA. N3mepenne
TEMIIEPaTypHI.

Tema 2. MN3MmepeHHE CKOPOCTEH MOJEKYVII.
Pacnipenenenne ckopocred 1mo  Makcsemny.
Pacnpenenenue sHEprum MOJIEKYJ IO CTEMEHSIM
cB0oOOAbl. DIIyKTyallud B UACATBHOM Ta3e M HX
MPOSIBIICHUE. bapomerpuueckas dbopmyia.
Pacnipenenenue MakcBemnina—bosnbsimMaHna.
DKCIEPUMEHTAIBHOE ONPECICHUE MOCTOSTHHOM
ABorapo.

Tema 3. SBnenue nepeHoca B razax. Cpensss
JUIMHA W CpeaHee BpeMs CBOOOJHOro mpobera
monekyin.  Jubdysus wu  camomuddysus.
BuyTpennee TpEHHE. TennonpoBOIHOCTD.
TennonpoBOAHOCTh W BHYTPEHHEE TpEHUE TP
HU3KOM  JIaBJIEHUM, TEXHUYECKUM  BaKyyM.
MeTo1bl U3MEpPEHNSI HU3KUX JaBJICHUIA.

Tema 4, OCHOBBI TEPMOJMHAMMKH.
TepmonnHamuueckas cucrema.
TepMoguHamuyeckoe paBHOBecue. Ilapamerpsl
coctosiHus. BHyTpeHHsiss »Heprus. PabGorta u
TerioTa Kak (opmbl OOMEHa JHEpPrue MexIy
cucremaMu. [lepBblid 3aKOH TEPMOJAMHAMHUKHU.
IIpruMmeHeHrne nepBOro 3aK0OHa TEPMOJUHAMUKHU K
M30MPOIIECCaM.

Tewma 5. TennoemkocTs. Knaccuueckast Teopus u
OKCIIEpUMEHT. BbIBOJ ypaBHeHUs anuadaThl.
Ckopocth 3ByKa B rase. KBanToBBIC
MIPEJCTABIICHUS

Tema 6. Bropoil 3akoH TEpMOIMHAMMKM.
OOpatumble ¥ HEOOpaTHMble  IMPOLIECCHI.
TeroBele Mammebl. [{ukn Kapno. Teopemsl
Kapno. Peanbuble LIMKJIBI. OHTponus.
[lpuBenennas terora. CBoOomHas dSHEPrUs.
CratucTuieckoe HCTOJIKOBAaHME BTOPOTO 3aKOHA
TEPMOJIMHAMUKH. Teopema HepHncra.
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HenoctrmxumocTh aOCOFOTHOTO HYJIS.

Tema 7. PeanpHble raspl. DKCIIEpUMEHTAJIBHBIE
M30TEPMBI PeaIbHOTO Ta3a. Y paBHeHUe Ban—nep—
Baanbca. BHyTpeHHS 3HEprus peajbHOro rasa.
Oddekt Jxoyns—Tomcona. CxxuxeHne razoB H
[I0JIyYE€HUE HU3KUX TEMIIEPATyp.

Tema 8. CBoWCTBa KMJIKOTO  COCTOSIHUS.
bmxuanii MOPSIOK. dyHaaMEeHTaIbHbIE
JKCIIEPUMEHTBI. IToBepXHOCTHBII CJION.
[loBepXHOCTHOE  HATSKEHHE. CmauuBanue.
®opmyna Jlarmaca. KanumisipHele — sIBICHUS.
JlaBneHue HACBIIIEHHBIX MapOB HAJl MEHUCKOM.

Tema 9. Tsepable tena. AmopdHbBE U
Kpuctayjuimueckue tena. JlanpHuil mopsiiok B
kpuctaiax. Kiaccudukanus KpHCTAIIOB 1O
TUITY CBsI3€l, aHU30Tpomus KpuctaioB. da3oBbie
nepexonapl. PaBHOBecume KUAKOCTH M Iapa.
Bnaxunocts. YpaBHenue Knanelipona—Knazuyca.
VYhpyrue CcBOMCTBA KpUCTaLIOB. TemuioBbie
CBOICTBa KpPHCTAJUIOB, TEIUIOBOE pPAaCIIUPEHHE.
[InaBnenne wu  kpucraumsauus.  Kuzakue
KPHUCTAILJIBI (xnaccuduxarms, TEIUIOBbIE
CBOICTBa, MOJIMMOP(PH3M).

Tema 10. JluarpamMmma paBHOBECHS TBEPJOH,
JKUJAKOW W ra3oBoil da3. TpoiiHas TodYKa.
TennoeMkocTh KpHCTAIOB. 3akoH /JlronoHra u
ITtu. OCHOBBI KBAaHTOBBIX MPE/ICTABICHUM.

Hroro

32

32

32

64

64

HaumeHoBaHue pa3iesioB (TeM)
AU CIUTIJINHBI

KoanuecTBo yacoB

Jlexkuuu

JlaGopaTopHble
3aHATUS

IIpakTHyeckue
3aHATHA

Oomiee
KO0JI-BO

H3 HUX,
B (hopme
NMPaKTH
yeckoit
MOATr0TO
BKH

Oomee
KO0JI-BO

U3 HHX,
B (hopme
NMPaKTH
qyecKoi
MOATroTO
BKH

JJIEKTPHYECTBO H Ma

rHeTu3M 4 cemecTp

Tema 1. DieKTpuUYeckoe T1ojie B BaKyyMe.
B3aumopeiicTBue  3apsKEHHBIX — T€l.  3aKOH
Kynona. HamnpsskeHHOCTh 3JIEKTPOCTATUYECKOTO
nosis.  HampsbkeHHOCT,  TOJIE  TOYEYHOTO
3apsOKEHHOTO  Tena. [IpwHIMN  Cynepro3ulivm.
[loTok BekTOpa HampsDKEHHOCTH.  Teopema
Octporpaackoro—I aycca

Tema 2. PaGora cuia mojs Opu TmepeMenieHuur
3apsHKEHHBIX Teql. [ToTenuuman
anekTpocrarudeckoro mnons. llorenuman mosns,
CO3/1aBa€MOI0 TOYEYHBIM 3apsHKEHHBIM  TEJIOM,
CUCTEMON TOYEYHBIX TN M 3apsHKEHHON c(hepoid.
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CBsi3pb MEXIy HANpsHKEHHOCTHIO U TPaTUCHTOM
NOTEHIMaNa. JJEKTPUYECKOE TMOJe  JAUIOJIA.
Jlunonb B 37IeKTpUYECKOM TOJIE.

Tema 3. IIpoBOAHHMKH B DJIEKTPUUECKOM IIOJE.
Pacnpenenenue 3apsa0B B MPOBOJTHUKE.
Hanpsi>keHHOCTD 1I0JIA Yy TIOBEPXHOCTH U €€ CBS3b
c MMOBEPXHOCTHOM IUIOTHOCTBIO 3apsija.
[IpoBOOHUKM BO BHEHIHEM 3JIEKTPOCTATUYECKOM
noJsie. DJIEKTpU3alMs Yepe3 BIUSHUE.

Tema 4. DIeKTPOEMKOCTh POBOAHMKA. IlTocKmii,
chepruecKuil M IUJIUHAPUICCKHI KOHICHCATOPBI.
DHeprus AJIEKTPOCTATUYECKOTO TOJIA. DHEPrus
CHUCTEMBI HEIIOJBM)KHBIX TOYCYHBIX 3apsDKEHHBIX
TeN, 3apsHDKCHHOTO MPOBOJHUKA, 3apsHKEHHOTO
KOHJICHCATOPA. [TnoTHOCTH SHEPTHH
AJIEKTPOCTATUYECKOTO TOJISL.

Tema 5. [locTtosaHHbIN 3aeKkTprdeckuii Tok. Cuna
ToKa. 3akoH OMa sl ydacTKa 3JIEKTPUYECKON
nenu. ConpoTtusieHue npoBojaHUKA. CTOpOHHUE
cunel.  OJIC, pa3HOCTh  TOTEHIMAIOB U
HanpspkeHue. Pabota W MOIIHOCTE B LIEMU
MOCTOSIHHOTO  TOKa. 3akoH  Jxoyns—Jlenma.
PasserBnennsbie nenu. [Ipasuna Kupxroda.

Tema 6. DIeKTpOIPOBOJHOCTH TBEPALIX TCI.
Knaccuueckas 3JIEKTPOHHAs Teopus
MPOBOJIMMOCTH METAJUIOB W BBIBOJ U3 Hee
3akoHOB Oma, Jlxoyns—Jlenna. Ilonstue o
cBepxipoBogumoctu. CoOCTBEHHAss U IPUMECHas
MIPOBOJIMMOCTD MOJIYITPOBOJIHUKOB.

Tema 7. DieKTpUYECKUN TOK B JKHUIKOCTSAX U
razax. DJEKTPOJMTHYECKas: AUCCOLMAIUA. 3aKOH
Oma gns  osnektponutoB. 3akoH  Dapanes.
HecamocTostensHbIi 51 CaMOCTOSATENbHbIN
ra3oBblii paspsiibl. Bunel paspsgoB (Tiaeroniuii,
JYrOBOM, MCKpOBOM U KOpoHHBbIN). Karonnsie
Jy4U.

Tema 8. DnekrpoMarHuTHas WHAVKIHUS. ONBITHI
®dapanes. 3aK0H HIEKTPOMATHUTHON HHIIYKIIUH.
IIpaBuna Jlenua. CamounnayKuus.
NHayKTUBHOCTh. ODHEpPruss MarHUTHOTO TIOJIA.

[InoTHOCTH OHEPTUU MAarHuTHOI'O I10JIA.

Tema 9. Dnexrprudeckuii KoiedaTeIbHBIA KOHTYD.
CoOcTBeHHBIE KOJIeOaHUS. BreinyxaeHnbie
Kosie0aHus B KOHType. Tpanchopmaropsl.

Tema 10. DnekrpoMarHuTHoe mosie. Buxpesoe

lekTpuueckoe  mose.  Tokm  CMeleHHs.
OnextpoMarHuTHoe mnosie. CucremMa ypaBHEHUN
Makcsemia B MHTErPATBHON u

muddepeHManbHON GopMe. DIEKTPOMAarHUTHbIE
BOJHBI.  BomHoBoe  ypaBHeHue. CKOpOCTh
JNIEKTPOMArHUTHBIX ~ BOJMH. Bekrtop YMoBa-—
[Toitntuara.  Onbitel 'epria.  M3o00perenue
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paguoCBsI3u A.C. TlomoBEIM.
panguoCBI3U u panuoJIOKaLHH.
3JICKTPOMArHUTHBIX BOJIH.

[Tpunun
IITkama

Hroro

32

32

32

64

64

HaumenoBanue pa3jaesioB (TeM)
AMCUUIIMHBI

KoandecTBo yacoB

Jlekuun

JlaGopaTopHbIe
3aHATHA

IIpakTnyeckue
3aHATHA

Oomree
KOJI-BO

M3 HHX,
B (hopme
MpaKkTH
4yecKou
MOAroTo
BKH

Oo0uiee
KOJI-BO

H3 HHX,
B (popme
NpaKkTH
YyecKou
TMOJAT0TO
BKH

Onruka 5

cemMecTp

Tema 1. TeopeTHYSCKHE OCHOBBLI _BOJHOBOMU
ontuku. BonHoBoe ypaBHeHue. [11ocKue BOJHBI
Otpaxenue u MIpeJIOMJICHUE TIJIOCKUX
3JIEKTPOMArHUTHBIX BOJIH.

Tema 2. ®otomeTpusl.
CBETOBBIE BEIWYMHBI, HX €IUHHUIILI.
BUIHOCTH.

OHepreTu4eckue u
Kpusas

Tema 3. Wnrepdepenuns crera. KorepenTHbie
BosiHbL.  IIpocTpaHcTBeHHass W BpeMeHHas
KOrepeHTHOCTh. IloJIoChl paBHOM TOJIIUHBI U
paBHOro HakJIoHa. MIHTEepdepoMeTphl.

Tema 4. Iudpakuus crera. [Ipunmun [roiirenca
O®penens; 30861 Openens. dudpakuus Dpenens
(Ha KpyrjaoM OTBEPCTUH U KPYIJIOM JHUCKE).
Hudpakus Opaynrodepa (Ha OAHOW MIeNH, HA
TG paKIMOHHON peleTke). OcHoBHbIE
XapaKTEePUCTUKN  JU(PPAKIMOHHOM  PELIETKH.
Hudpaxmus PEHTT€HOBCKOTO U3ITy4EHUsl.
[TonsiTHe 06 onTuyeckoi rojgorpadpuu.

Tema 5. OCHOBBI T€OMETPUYECKOW ONTHKHU.
['eomeTpuueckass ONTHUKA KAk  IPEACIIbHBIN
ciay4yait BOJMHOBOM onTUKU. OCHOBHBIE TOHSTHS
(Tyd,  TmapakcuambHBIE  IYYKH,  HJICaIbHAs
ONTHYECKass CHUCTEMA, COMNPSIKEHHBIE TOYKH).
[Tpenomnenue nydeir npusMoil, cdepudeckoit
rpaHulel paszena AByxX cpen. Onruyeckas cuia
auH3bl. [7aBHBIe M (oOKaTbHBIE IIOCKOCTH.
®opmyna auH3bL. OnTUYecKkre MpUOOPHl — JyTa,
MHUKpPOCKOII, 3pHUTeNbHas Tpyba. YBeIUYEHHE.
[Tpenen pa3penienus (JINHEHHBIH, YTI0BOIN).

Tema 6. Ilonsgpusanus ceera. IlonspusaTopel u
aHanmu3aTtopel.  3akoH  Mamoca.  [[BoliHOE
aydenpenomiieHue. JlydeBple TOBEpXHOCTH B
OJHOOCHBIX  MOHOKpHCTauiax. OmnpeneneHne
HamnpasieHUl BekTopa [IoMHTHUHTra M BOJHOBOIO
BEKTOpa B AHU30TPOITHBIX cpenax.
OJUIMNTHYECKass M KPYroBas — NOJISIpU3aIus.
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HNuTtepdepentus
BOJIH.

HHHGﬁHO'HOJ’IHPH?&OB&HHBIX

Tewma 7. Jlucnepcust cBeta. MeTobl onpeieieHUs
ckopocTH cBeta. Pa3oBasi U TPYIIOBas CKOPOCTh.
DKcrnepuMeHTaIbHbIE METO/]IbI U3Y4YEHUS
JTUCTIEPCUU. DIIEKTPOHHAs (KJIACCUYECKast) TEOPUS
mucnepcun. [lokazarens HpenoMIIeHUS II1a3MBL.
[TornomnieHre ONTHYECKOTO U3TyICHHUS.

Tema 8. DxkcnepuMeHTanbHOEe 000CHOBaHHE
CIEIUAILHON TEOPUU OTHOCHUTEIBHOCTH (OIBITHI
Maiikenscona—Mopiu, duso, TayHnca).
[IpeoOpazoBanust  Jlopenna. CnenctBus U3
npeoOpazoBanuii Jlopenia. D ekt Jlomepa.

Tema 9. KsanrtoBas omnrtumka. TemnoBoe
usnydenue. 3akoH Kupxroda, 3akoH cmemieHus
Buna, 3akon Credana—bonsimana. ®Dopmyna
[Tnanka. ®oTodddhekT: BHEMIHUNA, BHYTPEHHUH,
BEHTHUJIHHBIN. OcHOBHBIE 3aKOHBI.
DOTOAIEMEHTHI. DKCTepUMEHTAIbHOE
obocHOoBaHne  (OTOHHOM  TEOpUH  CBETa.
Xapakrtepuctuku (HOTOHA (SHEPrus, HMIIYIbC,
MOMEHT wuMIlynbca). [laBmenue cBeta. ONBITHI
JlebeneBa. PeHTreHoBckoe u3My4YeHHE. 3aKOH
Mo3mu. Dddext Komnrona.

Tema 10. KopnyckynsipHO—BOJIHOBOW Jyaau3M.
['umoreza ne bpoiing. OxcnepuMeHTalibHOE
MOATBEP)KJIECHUE  TUIOTE3bl O  BOJHOBBIX
CBOMCTBAx YaCTHII. CooTtHotieHue
HeomnpeneneHHocTel. BonHoBas onTuka Kak
MPEJEIbHbBIN CIy4ail KBAHTOBOW ONTHKHU.

Hroro

40

40

40

40

40

KoanyecTBo yacoB

HaumenoBanue pasgesioB (Tem)
AUCUMITUHBI

Jlexkuun

JlabopaTopHble
3aHATUSA

IIpakTnyeckue
3aHATHSA

Oo0mree
KOJI-BO

H3 HHX,
B popme
NpaKkTH
YyecKoii
MOJAroTO
BKH

Oomee
KO.1-BO

M3 HHX,
B popme
MPaKTH4
ecKoi
MOAroTo
BKH

du3uka aTomMa, siipa " 3J1eMeHTAPHbIX

qacTun 6

cemecTp

Tema 1. KopnyckynsipHO-BOJHOBOW Jyalu3M.
BomnHoBrle cBoiictBa uactui. Iumoreza ne-
Bpoitna. lnnna Bonsb! ae bpoins. CooTHoweHne
HEONPEIETIEHHOCTEN I'eiizenbepra.
OKCHEpUMEHTAIBHOE MOATBEPXKICHNUE TEOPUH JI€
Bpoiinsa (OTIBITHI HpBuccona-/lxepmepa,
Tomcona-TapTakoBCKOro).

Tema 2. Monens aroma Pesepdopna—bopa.
OnwiTel Pesepdopra mo paccessHHIO O-4acTHIIL.
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[Toctynatet bopa. OHepreTuyeckue ypOBHHU
BOJIOPOJIONIONOOHBIX HMOHOB. OmbiTel @PpaHKa U
I'epua. Henmocratku monmenu aroma Pesepdopna—
bopa.

Tema 3. VYpasuenue Illlpenmurepa. Bomxosas
¢ynkuus, ee ¢Qusmueckuii cmbicn. Yactuma B
OJHOMEPHOHN MOTEHIUAIBHOM sIME.

Tema 4. AToM BoAopoa B KBAHTOBOM MEXAHMKE.
KBanToBeie umcna (rmaBHOe, OpOUTAIBHOE,
MarHuTHoe, cnuHoBoe, TojHoe). CocTosHue
9JICKTPOHA B aTOME BOJOPOJia. DHEPreTHUYCCKUE
YPOBHH aToMa BOJOPOJA.

Tema 5. BekropHas MOJIE]Ib aroma.
OpOuTayibHBIA, CHUHOBBIM, TMOJHBII MOMEHT
UMITyJIbca  aroma. KBaHTOBaHHE  MOMEHTa
UMITyJIbCa W TPOEKIUA MOMEHTa UMIIYJIbCA.
MOMEHT UMITYJIbCa MHOTO3JIEKTPOHHBIX aTOMOB.

Tema 6. CiMH ¥ MarHUTHBIA MOMEHT DJIEKTPOHA.
EnuHuila MarHuTHOrO MOMEHTAa — MAarHETOH
bopa. OnbIThI [ITepna—I 'epnaxa.
MHoroanektponsbsle aroMsl. [lpuanun Ilaymnu.
DONEKTPOHHBIE  OOOJIOYKH H  TOJ00O0JIOYKH.
Oddekr 3eemana. Ilepuoamueckas cucrema
3JIEMEHTOB . n. Meneneena.
XapakTepuCTUUYECKUE PEHTIEHOBCKUE CIIEKTPBI.
3akoH Mo3iu.

Tema 7. MonekynsipHble CHEKTPBI.
Jlromunecnenusa. KomOuHanmonHoe paccesHue
CBeTA. CrionTanHO€E " BBIHYKJICHHOE
(uHnyuupoBaHHoe) usnyueHue. Jlazepbl. 3oHHas
TeopHsi NPOBOAUMOCTH. CBEPXIIPOBOUMOCTD.

Tema 8. Paino0akTUBHOCTE. 3aKOHBI
PaAMOAKTUBHOIO pacnajia. DKCIEPUMEHTAIbHbIE
METO/IbI U3YUYEHHUS IAEPHBIX U3TYYCHUM.

Tema 9. Ctpoenue snpa. Monenu siipa, 3apsg u
Mmacca. SnepHble cuibl. JledekT macchl U SHEprus
cBs3u. KanenbHast u 000104€e4YHast MOJEINN spa.

Tema 10. SnepHple  peakiuu.  3aKOHBI
COXpaHEHH, SHEPreTUYECKUN s dexr,
noporoBasi dHeprus, dJPGEeKTUBHOE CEUYCHHE
peakiuu npu 00myueHun MIPOTOHAMHU,
HEUTpOHAMM, Y—KBaHTaMu. Peakuuu neneHus u
CUHTE3A. Hennbie sJIepHbIE peaKkiuu.
TepMosimepHble peakuuu. SnepHas dSHEpreTuKa u
HKOJIOTHUS.

Tewma 11. DnemenTtapHbie yacTuilbl. OnpeneracHue
u knaccudukaius. YacTUIlbl M1 aHTUYACTHUIIBL.

Tema 12. dyHmaMeHTalbHBIC B3aUMOJICHCTBU.
JlenToHpl W  agpOHBL. 3aKOH  COXPAHEHMS
OapuOHHBIX M JENTOHHBIX uucen. CTpoeHue
yactull. KBapkoBast MoJieJIb HyKJIOHOB. [ JIFOOHBL.

Hroro

28

28

28

56

56
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ITPAKTUYECKASA ITIOAI'OTOBKA

Tema

3aaHue HA MPAKTHYECKYIO
MOAr0TOBKY

KOJINYECTBO
4acoB
JIa00pPATOPHBIX
3aHATHI

KoauvecTBO
4acoB
NMPAKTHYECKHUX
3aHATHII

MexaHnuka 2 cemecTp

Kunematuka

Pazpaborate  ¢parmMeHT  ypoka
pemieHus 3anad no teme «Cucrema
oTcyerTa. Kunemarnueckue
BEJIMYMHBI: BEKTOP  IIOJIOKEHUS,
nepeMenieHue, CKOPOCTb,
yckopeHue, nyrtb. KpusosmHeWHOE
JIBUKEHHE MaTepUaIbHON TOYKH.
HopMmanbHOe, TaHreHIMaibHOE U
MOJIHOE  YCKOpeHHs.  YTJIOBbIE
KHHEMAaTUYCCKUE  BEIUYHMHBI, WX
CBS3b C JIMHEHMHBIMU BEITMYUHAMHU.
Bpaiienre ¢ moCTOSSHHBIM YTJIOBBIM
YCKOPEHUEM.)»

JnHamuka
MaTepuanibHOU TOUKU

Paszpaborate ¢QparmeHT ypoka 1o
TeMe  «3aKOHbl  KJACCUYECKOU
Mexanuku. Cucrema egunui (CH).
Nmnynsc MaTepuanbHOM  TOYKH,
UMITYJIBC CHCTEMBbI MaTEPHATBHBIX
TOYEK. YpaBHEHHUE  HW3MEHEHUs
UMITyJIbCA,  3aKOH  COXpPaHEHUS
umnynsca. LleHTp Macc cucTeMbl
MaTepUaIbHBIX TOYCK. J[BHKeHUE
IeHTpa wacc. J[BmwkeHue Ten ¢
IIEPEMEHHON Maccoi» B KJaccax
TEXHUYECKOTO MPOouIIs.

Pabora 1 MomtHOCTH

Pa3zpaborate cucremy 3agaHuil 1O
teme «Kunernueckas  dHeprus.
KoncepBaruBHbIe CHJIBI.
[ToreHnnanbHast PHEPrUsl CUCTEMBI.
Ilonmnas MexaHudeckas DSHeEprus
CUCTEMBI.  3aKOH  COXpaHEHUs
MEXaHMYECKON SHEpPruu.» B BHJE
(dparmeHTa ypoka.

JnHamuka
BpAaIllaTeIbHOTO
JBUOKEHUST  TBEPAOTO
Tena BOKpPYT
HEMOJBMXHOHN OCH

PazpaGorate  ¢gparmMeHT  ypoka
pemeHus 3anad 1no teme «MOMEHT
nHepuuu. Teopema Illreiinepa—
I'rolirenca. MoMeHT  uMITynbCca
TBEPAOTrO Tejla OTHOCUTEIHHO OCH.
OcHOBHOE ypaBHEHHE JUHAMHKHU
BpallaTeIbHOro JIBUKECHUS
TBEPAOTO TEJIA.»

DeMEHTHI
CIELUaIbHON TEeopUHu
OTHOCHUTEJIFHOCTH

PazpaGorate  ¢gparmMeHT  ypoka
peleHus 3amaq mno TeMe
«ITocTynatsl DWHIITEHHA.
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[TpeobOpazoBanms Jlopenna.
OTHOCUTENBHOCTh JUIMHBI OTPE3KOB
u MIPOMEXYTKOB BpPEMEHH.
[IpeoOpa3zoBanne  ckopocTeil B
CTO. B3saumocBsi3b Macchl U
SHEPTUu.» B KJIACCAX TEXHUYECKOTO
poduIs.

VYnpyrue  CBOMCTBa
TBEP/bIX TEI

Pa3paborath TEXHOJIOTMYECKYIO
KapTy ypoka mo Tteme «Pemenne
3ajau no Teme: 3akoH ['yka.
[loTeHumanbHass SHEPrUsl YIPYro
neOpMHUPOBAHHOTO  Tena.» B
KJIaccax TEXHUYECKOT0 MPOpuIs.

KoneobarenbHble
IIPOIIECCHI

Pa3paborate cucremy 3agaHuil 1o
TEME «MeTtox BEKTOPHBIX
Jrarpamm. Junnamuka
K0J1Ie0aTeJIbHOTO JIBIKCHMS.
IIpyXvHHBIN, MaTEeMaTU4YECKUH U
buznvecKuit MasiTHUKH.
3aryxapmue KoJIeOaHWs W WX
XapaKTEPUCTUKU.  BBIHYXIEHHbIE
KoJieOaHus o/ JIEUCTBUEM
FapMOHUYECKOHN BBIHYKIAOIIEH
CHUIBL. )

10

Kunematuka
BOJIHOBBIX ITPOLIECCOB

Paspaborats  ¢parmeHT  ypoka
peneHus 3amad o TemMe
«YpaBHeHUs MJI0CKOM
rapMOHMYECKON Oerymieil BOJIHBI
CMEIIEeHUS, CKOPOCTH, YCKOPEHUS U
nedopmaruu. OTpakeHUE BOJH OT
rpaHMIbl pa3fena cpel. DHeprus
Oerymed BOJHBL» B  Kjaccax
TEXHUYECKOT0 Mpodusl.

10

MouJgekyasipuas ¢gu3nka U TepMOAMHAMHKA 3 ceme

cTp

OcHOBHBIC
MIPEICTABICHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH Ira30B

Pa3zpabGorate ¢QparmMeHT ypoka o
TeMe  «YpaBHEHHE  COCTOSIHUSA
UiealbHOro Trasza. ['a30BbIe 3aKOHBI.
OcHoBHOE ypaBHEHUE
KHHETHYECKON TEOPUHU T'a30B.»

N3mepenne
CKOPOCTEN MOJIEKYJI

PazpaGorate  gparmMeHT  ypoka
peleHus 3a1a4 1o TeMe
«Pacnpenenenue  CKOpocTed IO
Makcsemry. Pacnpenencnue
SHEPrUM MOJIEKYJI IO CTEeNeHsIM
CBOOOBI. bapomerpuueckas
dbopmyna.» B KJ1accax
TEXHUYECKOTO MPOdHUIIs.

SIBnenue nepenoca B
rasax

Pa3zpaborate cuctemy 3aJaHuil 1O
Teme «CpenHsisi JUIMHA U CpeIHee
BpeMs CcBOOOIHOTO npoOera
monekyn. JAudpdysus. Buyrpennee
TpeHue. TemmonpoBOaHOCTE)
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OCHOBBI
TEPMOJMHAMUKU

Pa3zpaboraTh KOHTPOJIBHO-
U3MEPUTENIbHBIE ~ MaTepHuajbl 110
TeMe  «BHyTpeHHss1 ~ SHeprus.
PaGota u Temnora Kak (OpPMBI
oOMeHa SHepruen MEXITY
CHUCTEMaMU. IIepBbrit 3aKOH
TEPMOJIUHAMUKH. ITpumenenune
NEPBOTO 3aKOHA TEPMOIMHAMUKU K
u3oInpoleccam.» B BUe (parMeHra

ypoKa.

TermioeMKOCTE

Paspaborath MaTepUaIbI
Mpe3CHTAIINH o TEME
«Kimaccuueckas TeopHUs u
OKCIIEPUMEHT. BBIBOI ypaBHEHUS
anuabatel.» B BuAe (parmeHta

ypoKa.

Bropoit 3aKOH
TEPMOJUHAMUKU

Paspaborate  Marepuanmbl IS
0000I1IeHNsT 3HAHUHU y4aluxcs I10
teme «TermmoBble mamuHbl. [luki
Kapno. Teopemsl Kapno. PeanbHbie
uukibl. OHTponuda. llpuBeneHHas
teruiora.  CBoOOAHAs — DHEPrus.
Craructuueckoe HCTOJIKOBaHUE
BTOPOT0 3aKOHA TEPMOJAMHAMUKH.)
IIpU TOBTOPEHUM U 3aKpEIUVICHUH
MaTepuaia.» B BuIe (¢parMeHTa

ypoKa.

PeanbHble ra3sl

Pa3paborath TEXHOJIOTMYECKYIO
KapTy o teMe «YpaBHeHue BaH-—
nep—Baanbca. BHyTpeHHss 3HEprus
pEaIbHOTO rasza.» s KOHTPOJIA
3HaHUK.» B KJIaccaX TEXHUYECKOTO
npouIs.

CsoiicTBa
COCTOSTHUS

KUIKOIro

Pazpabortate ¢parmMeHT ypoka IO
TeMe  «IIoBEepXHOCTHBI  CIIOW.
IToBepxHOCTHOE HATSKEHUE.
CwmauuBanue. ®opmyna Jlammaca.
Kanunnsipusie SIBJIICHUS. » B
o0mreo0pa3oBaTeTbHOM KIlacce.» B
KJ1accaX TEXHUYECKOTO MPOQUIIs.

TBepable Tena

PazpaGorate  ¢parMeHT  ypoka
peuieHus 3a1a4 o TEME
«Knaccudukanus KpuUCTasIoB 10
TUILY CBsI3€H, AHU30TPONUA
KpuctauioB. Da3oBble IEPEXOMBI.
PaBHOBecHE JKHMIKOCTH | TMapa.
BraxxHoCTb. YpaBHeHue
Knaneiipona—Knasnyca.  Kunkue
KPHUCTAJIJIBL. »

10.

Hwuarpamma
paBHOBECHUsI TBEPAOH,
KUIKOM W Ta30BOU

PazpabGortate ¢parmMeHT ypoka 0
TeMe «Tpoiinas TOYKA.
TennoeMKoCTh KPUCTAJIOB. 3aKOH
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dba3

Hromonra wm  Iltm.»
TEXHHUYECKOTO PO,

B KJIaccax

JIEKTPUYeCTBO U MarHeTusm 4 cemecTp

DIIEKTPUUYECKOE T0JIe
B BaKyyMe

Pa3paborate ¢parmenTta ypoka 1o
TemMe «3aKoH Kynona.
HarmpsixenHoCTh
aneKkTpocraruyeckoro mnojs. IloTox
BEKTOpa HampspKeHHocTu. Teopema
Octporpaackoro—I aycca.»

Pabora cun nons npu
nepeMeIieHIN
3aPSIKCHHBIX TCJI

PazpabGorate  ¢parmenra ypoxa
pelieHus 3azaq o TeMe
«IloTrenmuan 10N, CO3/1aBA€MOr0
TOYEYHBIM  3apSHKEHHBIM  TEJIOM,
CUCTEMOW  TOYEUYHBIX Tel U
3apsokeHHOU cepoit. CBsI3p MEKITY
HANPSDKEHHOCTBIO W TPAJHCHTOM
MOTEHIIMaNa. JJIEKTPUYECKOe TOoJe
JUTIONSA.» B KIIACCaX TEXHUYECKOTO
poQuIs.

[TIpoBogHuKH B
ANEKTPUYECKOM IT0JIE

Pa3zpaborate cuctemy 3ajaHuil 1o

TEMC ((HaHpH)KeHHOCTb nojisa 'y
IMMOBEPXHOCTHU )51 c€c CBA3b C
HOBCpXHOCTHOfI IIJIOTHOCTBIO

3apsiaa. 1IpoBOAHMKM BO BHEIIHEM
AIIEKTPOCTATUYECKOM TIOJIE.» B BUJIE
(dbparmenrTa ypoka.

Paspaborath MaTepHuabl
npeseHTauu 1o teme «lliockuid,

DIIEKTPOEMKOCTh chepuueckuii M IMIMHAPUYECKUN

MIPOBOJIHUKA KOHJIEHCATOPBI. DHeprus
ANEKTPOCTATUYECKOrO0  TOJIL.» B
BUJIE parMeHTa ypoka
Pa3paborats KOHTPOJIbHO-
W3MEPUTEIILHOTO  MaTepuayia  Io
TeMe «3akoH Owma qns ydacTka

TToCTOSHHbL AIEKTPUYECKON LETIH.
ConpoTuBieHne MIPOBOJIHUKA.

BHCKTpI/I‘IeCKI/Iﬁ TOK

Croponnne cuibl. DJIC, pa3HOCTH
MOTEHIIMAJIOB U HaMpsDKEHHE. 3aKOH

DJIEKTPONPOBOJIHOCTh
TBEPJBIX TE

Jxoynsa—Jlenna.» B KJ1accax
TEXHUYECKOT0 Mpodusl.
Paspaborate  Marepuambl IS

0000111eHNsT 3HAHUHM yyaluxcs I0
teme «Kitaccuueckasi 3JeKTpOHHAsS
TEOpHUsl MPOBOJMMOCTH METAIIOB U

BBIBOI H3 Hee 3akoHOoB Owma,

Jxoyna—Jlenna.» B BHUJIC

dbparmMenTa ypoka.

Paspaborath TEXHOJIOTUYECKYIO
DOneKTpUYecKuil TOK B | KapTy mo teme «3akoH Dapanes.
JKHAKOCTSAX U ra3ax HecamocTosTenbHEIN u

CaMOCTOSITEIbLHBIN Ta30BBIH
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pa3psAbL» B KJIaccaX TEXHUYECKOTO
npouIs.

DNeKTpOMarHuTHas
WHTYKIIHSI

PazpaGorate  ¢parmMeHT  ypoka
pemieHust 3amad 1o teme «OnbIThI
dapapes. 3akoH
AJIEKTPOMArHUTHOM WHYKIUH.
[IpaBuna Jlenna. CaMOUHAYKIUA.
WNHIyKTUBHOCTS. OHeprus
MarHMTHOTO TOJIS.»

DJIEKTPUUYECKUI
KoJie0aTeIbHBII
KOHTYD

Pa3zpaborate ¢QparmMeHT ypoka 1o
TeMe «COOCTBEHHBIE KOJIeOaHUS.
By aeHHbIC KoJieOaHus B
KOHTYpE.» B KJIacCaX TEXHHYECKOTO
npouIs.

10.

DIIeKTPOMarHUTHOE
noJje

PazpabGorate  ¢parmenta  ypoka
pemieHus 3agad mo treme «Cucrema
ypaBHEHU M Makcaemia B
WHTErpAIbHON U
nuddepeHaIbHON dbopwme.
DNIeKTpOMarHUTHBIC BOJIHBI.
BosmHoBoe  ypaBHeHue.  Bekrtop
YmoBa—IloliHTHHTA.»

Onruka S cemectp

Teopetnueckue
OCHOBBI  BOJHOBOH
OIITUKU

Pa3zpaborate (parmMeHTa ypoka Io
TEeME «YpaBHEHHUE MJIOCKOM
MOHOXPOMaTHYECKOI BOJIHBI.
NHTEHCUBHOCTE BOJIHEL »

doromerpus

PazpabGorate  ¢parmenta  ypoka
peLeHus 3a1a4 o TeMe
«OcHOBHbBIE doTtomeTpuueckue
envHunbl.  KpuBas  BugHOCTH.
To4edHbIi HCTOYHUK.

Beinonuenune 1abopaTopHOii
paboThL.» B KJlaccaX TEXHHUYECKOIO
npouIs.

UnTepdepenuus
cBeTa

Pa3zpaborate cuctemy 3ajaHuil 1o
teme «MHTEepdepeHuus: ycaoBus
MaKCHMYMOB U MUHHUMYMOB.
[Tomocsl  paBHOrO  HakjIOHAa U
PaBHOM TOJILIUHBI.

Brimosnnenue nabopaTtopHoi
paboTHL.»

Hudpaxus ceeta

Paspaborate  Marepuambl IS
00001IIeHr 3HAHWK 110 TEME
«Audpakuus Openens u
®paynrodepa. XapaKTepUCTUKH
TU(GPAKIIMOHHON  pemIeTKH  Kak
CIIEKTPAJILHOTO TIPHOOpa.

Brinosnnenue nabopatopHOit
paboTHL.» B BUIE ()parMeHTa ypoKa.

OCHOBBI

Pa3paborath MaTepuaibl
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reOMETPUYECKOMN
OIITUKHU

Mpe3eHTallMd K YypOKaM II0 TeMme
«MpeanbHast onTUyYecKas CUCTEMA.
3aKOHBI TE€OMETPUYECKOM OITHKH.
®opmyna auH3bl. KapauHanbHbie
AJIEMEHTBl MJCATbHOM ONTUYECKON
CHUCTEMBI.

Beinosnnenue nabopaTopHOI
paboThL.» B BUJIE (pparMeHTa ypoka.

[Tonsipusanus ceera

Pa3paborats cucreMy KOHTPOJIBHO-
U3MEPUTENBHBIX MAaTepUaioB IO
TeM «Crioco0b1 MOJIy4eHUs
MOJISIPU30BAHHOTO  CBETa.  YTIOl
Bprocrepa. 3akon Mantoca.

Bremonuenue naboparopHOit
paboTHL.» B BUE (parMeHTa ypoKa.

I[I/ICHepCI/ISI CBC€Ta

Paspaborate ¢parmMeHT ypoka Io
teme «®Pa3oBas U TIpynmnosas
CKOpOCTb. Omeir ®duzo  1mo
ONpPENICTICHUI0  CKOPOCTH  CBETa.
DJIeKTpOHHAs TEOPHS TUCTICPCHUU.
Brimonnenue nabopaTopHOI
paboTHL.»

DKCrepUMEHTAIbHOE
000CHOBaHUE
CIIELMAJIbHOM TEOpUH
OTHOCUTEJIBHOCTH

Paspaborate  ¢parmeHT  ypoka
pemreHus 3anaq 1mo remMe «OImbITHOE
000CHOBaHME CHEIHAIBbHON Teopuu
OTHOCHUTEIIBHOCTH. B3anmocss3b
Macchl W DJHEPruM» B Kiaccax
TEXHHUYECKOTO TPOQUIISL.

KBanToBas ontuka

Pa3pabortare cucremy 3anaHuil 1o
TEME «3aKOHbI TEIIOBOTO
usnydenus.  Dopmyna  Ilnanka.
OcHoBHbBIE 3aKOHBI (GoTOdPdekTa.
DKcIepuMeHTaIbHOe O0OOCHOBaHUE
(boTOHHOM TEOPUH CBETA.
XapaKkTepuCTUKU ¢doroHa.
[laBinenue cBeta. PeHTreHOBCKOE
uznydenue. Oddext KommroHna.
Brimosinenue J1a00paTOPHBIX
paboT.» B Buje (hparMeHTa ypoka.

10.

KopnyckynsapHo—
BOJIHOBOU JTyalu3M

PazpabGotate ¢parmMeHT ypoka IO
teMe «lunoreza ne  bpoius.
OKCepuMEeHTaIbHOE
MIOATBEPKICHUE TUIOTE3bI 0
BOJIHOBBIX ~ CBOWCTBax  YacTHII.
CootHomieHne
HeolpeAeNIeHHOCTEN.» B  Kjaccax
TEXHUYECKOTO MPOdHUIIs.

du3zuka aToma,

SIAPA M 3JIEMEHTAPHBIX YacTul 6 cemecTp

KopnyckynsapHo-
BOJIHOBOW JyaJIu3M

Pa3pabotate ¢parmeHTta ypoka 1o
TeMe «CooTHOULIeHHE
HeonpeneneHHoctel ['elizenGepra.
DKCepUMEHTAIbHOE
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MOATBEPKICHHE TeopuH e bpoitns.

Mopaens aroma
Pezepdopna—bopa

Brinonnenue nabopaTopHOit
pabOTHL.»

PazpaGorate  ¢parMeHT  ypoka
peLeHus 3a1a4 1o TeMe
«Toctynarsl bopa.
OHepreTuyeckue YPOBHHU

BOJIOPOJIOTIOTOOHBIX HOHOB. OTIBITHI
®panka u ['epiia.

Brimonnenue n1a0opaTOPHBIX
paboT.» B KJaccaXx TEXHUYECKOTO
npoduis

Pa3zpaborate (parmenTa ypoka 1o

YpaBHeHue TeMe «Yactuna B OJHOMEPHOU

[lIpenunrepa MOTEHUUAIBHOU sIME.» B KJIaccax
TEXHHYECKOTO MPOUIISL.
Pazpaborate cucremy 3amaHuii 10
TeEME «KBaHTOBBIE 4qHcIna.

Atom Bomopona B | CocTOsHME 3JIEKTpOHA B aToMe

KBAaHTOBOU MEXaHUKE

BOJIOpO/ia. DHEPreTUUYECKUE YPOBHU
aToMa  BOAOpOJAa.» B  BHIE
(dbparmMenrTa ypoka.

Bekropnas
aroma

MOJENb

Paspaborats KOHTPOJIbHO-
W3MEPUTEIIbHBIE  MaTepHalibl 0
teMe  «KBaHTOBaHME  MOMeEHTa
UMITYJIbCA W TIPOCKIMM MOMEHTA
UMIyabca. MOMEHT  UMITyJbca
MHOTO?JICKTPOHHBIX ~ aTOMOB.» B

BUJIE pparMeHTa ypoka.

CnuH ¥ MarHUTHBIN
MOMCHT 3JICKTPOHA

Paszpaborate ¢QparmeHT ypoka 1o
teme «OmnbiTel [lTepra—I'epnaxa.
[Tpunuun [Taynu. Oddext 3eemana.
ITepuoanueckast cUCTEMa
anementoB JI. M. Menneneesa.
XapakTepUCTUYECKUE
PEHTT€HOBCKUE  CIIEKTPhl. 3aKOH
Mo3nu.» B Kiaccax TEXHHUYECKOTO
npodus.

MonexyinspHbie
CIEKTPBI

Pa3paborath MaTepuabl
MPEe3CHTAlMA K YpOKaM II0 TeMe
«KomOuHamonnoe paccesiHUe
CBeTa. CnoHTanHoe u
BBIHYXJICHHOE  (MHIyLIHPOBAHHOER)
u3nydenue. Jlazeprl. 30HHas TeOpUs
MPOBOANMOCTH.
Brimonnenue
paboT.»

1ab0paTOPHBIX

PannoakTuBHOCTH

PazpabGorate  ¢parmenta  ypoka
pelieHus 3amad mo TeMe «3aKOHbBI
pamMoOaKTHBHOTO  pacmajga.» B
KJIACCaX TEXHUUYECKOTO MPOPIIIS

CrpoeHue sapa

Pa3zpabotate (parmMeHT ypoka 1o
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teme «Monenu sapa, 3apan U
macca. SnepHble cuibl. Jledekr
MAaccChl U SHEPTHUA CBSI3U.» B KJaccax
TEXHHYECKOTO MPOUIISL.
PazpaboraTe cucremy 3agaHuii 1o
TEeMe «3aKOHbI COXpaHEHUs,
10. | STnepHbie peaxiun SHEPTEeTUYECKHUI ahdexr, 9 4
noporosasi 3Heprusi, 3pQPeKTUBHOE
ceueHue peaxiuu. Peakuuu
JICJICHUS] U CUHTE3a.»
Pazpaborate (parmenTa ypoka 1o
TeMe  «JlenTOHBI W aApPOHBI.
11. JIeMEHTapHbIC OOMeHHBIT XapaKkTep 2 4
YaCTHIIbI .
B3aUMOJICUCTBUS.» B KJaccax
TEXHUYECKOT0 NpoduIs.
PazpabGorate  ¢parmenra ypoxa
pelieHus 3agad Mo Teme «3aKoH
COXpaHEHUs OapuOHHBIX u
12. q)yHHaMeIETaHBHHe JIEITOHHBIX JHUCEN. Ctpoenue 2 4
B3aMMOJICICTBUS
YaCTHII. KBapkoBas MOJIENTb
HYKJIOHOB. ['MIOOHBL» B Kiaccax
TEXHHUYECKOTO TPODUIISL.
OuHo-3a0uHast popma oOyueHunst
KonuuyectBo yacoB
JlaGopaTopHbie IIpakTnyeckue
3AHATHUA 3aHATUA
HaumenoBanue pasaesioB (Tem)
= U3 HUX, U3 HUX,
JUCIHUILIUHBI 5 B dopme B dopme
é Oowee NpaKkTH Oomee npaKTH
KOJ-BO | 4YecKoOH | KOJ-BO | 4ecKoi
nmoaroTo nmoaroTo
BKH BKH
Mexannka 2 cemecTp
Tema 1. Kwunematuka. Cucrema orcyera.
KunemaTudeckre BETMYMHBI: BEKTOP MOJIOKEHHUS,
MEepEMENICHUE, CKOPOCTb, YCKOPEHHE, YTb.
KpuBonuHeliHOE  JIBUJKEHHE MaTepHaIbHON
Touku. HopmasibHOE, TaHT€HIMaIbHOE M TOJHOE
YCKOPEHHUSI. Kunemarnka BpamaTeIbHOro 4 4 4 6 6
JBUKEHUSI. YTJIOBbIE KHHEMATUYECKHE BEIMUUHBI
(yrmoBoe mepeMelieHHe, YIJoBask CKOPOCTb,
VJIJIOBOE YCKOPEHHUE), UX CBS3b C JIMHEHHBIMU
BenMYMHAMU. BpaiieHne ¢ moCTOSHHBIM YTJIOBBIM
YCKOpPEHHUEM.
Tema 2. JluHamuka MaTepuaibHOM Touku. Cuiia u
Macca.  3aKOHbl  KJIACCMYECKOM  MEXaHHUKH. 4 4 4 5 5
Cuctema equnun (CH). Cuctema matepraabHBIX
Touek. MMnynbc mMaTeprallbHOW TOYKH, UMITYJIbC
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CUCTEMBbl MaTepHaJbHBIX TOYEK. YpaBHEHHE
W3MEHEHUsI  UMIIyJIbCa, 3aKOH  COXpaHEHHUs
umnyiabsca. LleHTp Macc cucTeMbl MaTepHaTIbHBIX
Touek. J[BmkeHue neHTpa Macc. JIBuxeHue Teu ¢
MepEMEHHON MacCOM.

Tema 3. PaGora M MomHOCTH. KuHeTHueckas
SHEprus. KoncepBaTuBHbIe CHUIEI.
[ToreHumanbHas d3Heprus cucremsl. [lomHas
MEXaHUYECKasi  SHEpPrus  CUCTEMBI. 3aKoH
COXPAHEHUSI MEXaHUYECKON YSHEPTHH.

Tema 4. JluHaMuKa BpAaIIaTEJIbHOIO JIBUKEHHUS
TBEPJIOTO Teja BOKPYI HEMOJIBHUXKHOU  OCH.
Moment  unepuuu. Teopema  IllteitHepa—
['toiirenca. MoOMEHT wuMIyJIbCa TBEPAOrO TeENa
OTHOCHUTENIbHO OCH. MOMEHT CHJIBI OTHOCUTEIHHO
OCH. OcHoBHOE ypaBHEHUE JUHAMUKU
BpalllaTeIbHOTO  JIBWXKEHUS  TBEPAOro  Tena.
PaGota u MOWIHOCT, TPH  BpalIATEIHLHOM
JIBUKCHHH. Kunernueckas SHEprus
BpaIlaronierocs Tena.

Tema 5. DaeMeHTHl coenuanbHON  TEopuu
OTHOCHUTEJIBHOCTH (CTO). [TocTynatel
OUHIITEHHA. [Ipeobpa3zoBanus Jlopenua.
OTHOCHUTENBHOCTh JUITUHBI OTPE3KOB u
MIPOMEKYTKOB BPEMEHH. [Ipeobpa3zoBanue
ckopocteit B CTO. PenstuBuCTCKUN HMMITYJIbC,
penaTtuBuCTCKas — gopmMa  BTOPOro  3aKOHA
Hprorona. Dwueprus. B3aumocszp Maccel U
sHepruu. 3akoHbl coxpaHenusi B CTO.

Tema 6. Yrpyrue CBOWCTBA TBEPALIX Tel. BUIbI
nebopmaruii. HampspkeHue, aOcomioTHas W
OTHOcUTENbHas jaepopManuu. 3akoH ['yka.

IMorennuansHast SHEpTrus yIIpyTO
ne(hOpMHUPOBAHHOTO Tela. Heynpyrue
nedopMaluu, MEXaHUYEeCKHI THCTepEe3HC.

Tema 7. KosnebaTennHble MPOIECCEHI.

['apmoHMueckue KonebaHMs, TMEpPHOA, YacTOTa,
daza, ammutyna kosnebanmit.  CwmemieHue,
CKOpOCTb, YCKOPEHHE KOJIEONIoEecs TOUKH.
Meron  BeKTOpHBIX  auarpamMm. JluHamuka
K0J1e0aTeIbHOTO JIBUKCHHSL. [IpyxuHHBIH,
MaTeMaTUYeCKUid U  (PU3UYECKUM  MasTHUKH.
3aryxatomue KojeOaHUs U HUX XapaKTepUCTHUKH.
BoinykneHHsle  konebaHMs OA  JAEWCTBUEM
rapMOHHYECKON BBIHYKIAIOILIEH CUJIBL.
3aBUCUMOCTh aMIUIMTY/bl CMEIIEHHUs, CKOPOCTH,
YCKOpEeHHsI M UX (pa30BOTO CABUTa OT YaCTOTHI.
Pe3oHanc.

Tema 8. KunHemarvka BOJHOBBIX IPOLECCOB.
IIpononbHeIE " MTONIEPEYHBIE BOJIHBI.
Cdepuueckue, LUAJIMHIPUYECKHE, IIJIOCKUE
BOJHBL. YPaBHEHHUS IUIOCKOM TapMOHHMYECKOU
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oerymieit BOJIHBI CMEIICHHS, CKOPOCTH,
yCKOpeHUs: U JedopManuu. XapakTep JABHKCHUS
yacTUIl cpeapl B Oerymei BomHe. OTpakeHHE
BOJH OT TpaHMIBl pa3fena cpeA. DHeprus
Oerymieit BosiHBI. [ITOTHOCTH TIOTOKA SHEPTHH.
DHEpPreTUYecKue COOTHOIICHUSI IS  CTOsiue
BOJIHBI.

Hroro

26

26

26

52

52

KoauuecTBo yacoB

HaumeHoBaHue pa3jiesioB (TeM)
AMCUUTNJIMHBI

Jleknun

JlaGopaTopHbIe
3aHATHSA

IIpakTnuyeckue
3aHATHUS

Oo0uree
KOJI-BO

W3 HUX,
B (hopme
NpaKkTH
qecKoii
MOJAr0TO
BKH

Oouree
KO0JI-BO

M3 HUX,
B (popme
NpPaKTHY
ecKoii
MOATr0TO
BKH

MouJiekyJsipHasi pu3nKa U TEPMOIMHAMHKA 3 ceMeCcTp

Tema 1. OCHOBHBIC
MOJICKYIIIPHO-KMHETUYCCKOM  TCOPHUH _ Ta30B.
DKCIEPUMEHTAIIBHOE 000CHOBaHHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUU BEILIECTBA.
JlaBnenue raza. AOcCONIIOTHas TemIeparypa.
WneansHplii  ra3.  YpaBHEHUE  COCTOSIHUSA
naeajbHoOro rasa. l'a3oBele 3akoHBI. OCHOBHOE
YpaBHEHUE  KHUHETHYECKOW  TEOpPUHM  Ta30B.
ITocTossnHas bonpumana. MonekyisapHo-
KUHETHYICCKOE HCTOJKOBAHHE a0COJIFOTHOM
TeMnepaTypbl u JaBJICHUS. N3mepenne
TeMIEPaTypBhl.

npCaACTaBICHUA

Tema 2. V3MmepeHue CKOpPOCTEH MOJEKYI.
Pacnipenenenune ckopocreit mno  MakcBemny.
Pacnipenenenvie sHEpruM MOJIEKYJ MO CTENEHSM
cBOOONIbI. DIIyKTyallud B WJICAJTLHOM Ta3e U UX
MPOSIBJIICHUE. Bbapomerpuueckas bopmyna.
Pacnpenenenune Makcsemra—bonsnmana.
OKCIEPUMEHTAIBHOE ONPEJEICHUE MOCTOSIHHOM
ABorazpo.

Tema 3. SBnenue nepeHoca B razax. Cpennss
JUIMHA M cpegHee BpeMs CBOOOJHOro mpobera
Mosiekyn.  Juddysus u  camomauddysus.
Bnytpennee TpEHHE. TennonpoBoIHOCTS.
TennonpoBoMHOCT, W BHYTPEHHEE TPEHHUE IIPH
HU3KOM  JIaBJICHMM, TEXHUYECKUH  BaKyyM.
MeTobl N3MEPEHNsI HU3KUX JaBJICHUMN.

Tema 4. OcHOBBI TEPMOJIMHAMUKH.
TepmonnHamuyeckas cucrema.
Tepmonnnamuueckoe pasHoBecue. Ilapamerpsl
coctosiHusl. BHyTpeHHsiss sHeprus. PabGora u
TEII0Ta Kak (opMbl OOMEHa HSHEepruerd Mexay
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cucremaMu. IlepBblid 3aKOH TEPMOAMHAMHUKHU.
[IpumeHeHre NepBOro 3aKOHA TEPMOJUHAMUKHU K
M30MPOIECCaM.

Tewma 5. Tennoemkocts. Kitaccnueckast Teopus u
JKcHepuMeHT. BbiBoJg ypaBHeHHs anuabathl.
Ckopocte  3Byka B raze. KBaHTOBBIC
IpeCTaBICHUs

Tema 6. Bropoil 3akoH TEpMOIMHAMUKH.
OOpatumble ¥ HeOOpaTUMbIEe  IPOLIECCHI.
Tennossle Mammubl. Iuxn Kapno. Teopemsl
Kapno. Peasibabie LUKJIBL. DHTpOMHS.
[lpuBenennas terora. CBoOomHas SHEPrHs.
CratucT4ecKoe HCTOJIKOBAaHUE BTOPOIO 3aKOHA
TEPMOJMHAMUKH. Teopema HepHcra.
HepoctmxumocTts abCOIIOTHOTO HYJIS.

Tema 7. PeanbHble raspl. DKCIIEpUMEHTAJIbHBIE
U30TEPMBI PEabHOro ra3a. YpaBHeHue Ban—nep—
Baanbca. BHyTpeHHSII dHEpPrusi peaJibHOTO Trasa.
Opdexr xoyns—Tomcona. CxxukeHue rasos u
[0JIyYE€HUE HU3KUX TEMIIEpaTyp.

Tema 8. CBoilCTBAa KMJIKOTO  COCTOSIHUS.
bixuni MOPALOK. @yH/1aMEHTAJIbHbBIE
3KCTIEPUMEHTHI. [ToBepxHOCTHBIN CJIOM.
[ToBepxHOCTHOE  HATSKEHHE. CwmauuBaHue.
®opmyna Jlamnaca. KanwinsipHble — sBIEHHS.
JlaBneHue HACBIIIEHHBIX TApPOB HAJl MEHHUCKOM.

Tema 9. Teepable Tema. AmopdHbIE U
KpUCTaJUIMYEeCKUe Tena. JlanpHuil TOpSAOK B
kpuctamax. Kriaccudukamus KpHCTaLIOB IO
TUITy CBsI3€l, aHU30Tponus KpuctaioB. da3oBble
nepexonpl. PaBHOBecuMe KUAKOCTH M Iapa.
Bnaxnocts. YpaBHenue Knaneiipona—Knasuyca.
VYmpyrue CcBOMCTBA KpUCTa/LIoB. TemoBbie
CBOMCTBAa KPHUCTAJUIOB, TEIJIOBOE pAaCUIMPEHUE.
[InaBnenne wu  kpucraumsauus.  JKuznkue
KpHCTAJUIBI (knaccuduxanus, TEIJIOBBIE
CBOWCTBA, MOJUMOPPU3M).

Tema 10. JlmarpaMMa paBHOBECHS TBEPIOH,
XKUAKOM W ra3oBod ¢da3. TpoliHas Touka.
TennoeMKoCcTh KpHCTAIOB. 3akoH /J[rosoHra u
ITtn. OCHOBBI KBAHTOBBIX IIPEACTABICHUI.

Hroro

30

30 30

46 46

HaumeHoBaHue pa3jie/ioB (TeM)

KoaunuecTBo yacoB

AUCHHUIIJIMHbI

Jle
KIX
U

JlaGopaTopHble
3aHSATUS

IIpakTHyeckue
3aHATHA
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Oomree
KOJI-BO

H3 HHX,
B (hopme
NpPaKTH
YyecKoi
MOJAroTo
BKH

Oomee
KO0JI-BO

U3 HHX,
B ¢opme
MPaKTH
Yyeckoii
MmoAroTo
BKH

3HeKTpI/I‘lGCTBO U MarHeTusm 4 CEMECTP

Tema 1. DIekTpHYecKOE TII0JC B BaKyyMeE.
B3aumoneiictBue  3apspKEHHBIX — T€N.  3aKOH
Kynona. HanpssKeHHOCTh 3JIEKTPOCTATUYECKOTO
MOJIA. HampspkeHHOCT,  TOJIE  TOYEYHOTO
3apsOKEHHOTO  Tena. [IpWHIMN  Cynepro3ulivH.
[lotok BekTOpa HampsbDKEHHOCTH.  Teopema
Octporpaackoro—I aycca

Tema 2. PaboTa cui 1oasd NOpH IEpEMENICHUHN
3apPSKECHHBIX TeJL. ITorenmuman
3JIeKTpocTaTUYecKoro mojsA. IloTeHuman mos,
CO3/1aBa€MOI'0 TOUYEYHBIM 3apsHKEHHBIM TEJIOM,
CHUCTEMOM TOYCYHBIX TEI W 3apsHDKCHHOU ChEepoid.
CBsi3b MEXIy HaAMpPSKEHHOCTHIO M T'PATUCHTOM
MOTEHIMaNa. DJIEKTPUYECKOE TOJIe  JUIOJIS.
JM110I1b B 3JIEKTPUYECKOM IT0JIE.

Tema 3. TIpOBOAHMKHM B 3JEKTPUYECKOM IOJIE.
Pacnpenenenne  3apsaoB B IIPOBOJHHKE.
HanpskeHHOCTh OISl y TOBEPXHOCTU U €€ CBSI3b
C  IIOBEPXHOCTHOM  IIOTHOCTBIO  3apsja.
[TpoBOJHMKM BO BHELIHEM 3JIEKTPOCTATUYECKOM
noJje. DIeKTpU3alys yepe3 BIUsHUE.

Tema 4. DIeKTPOEMKOCTh MPOBOAHUKA. [1mockuid,
chepruecKkuil U HIUIUHAPUYECKUIN KOH/IEHCATOPBI.
OHeprus MEKTPOCTATUYECKOr0 IMOJIA. ODHEPrus
CHUCTEMBI HETIOJBMKHBIX TOUYEYHBIX 3apsSKEHHBIX
T€J, 3apsKEHHOrO IPOBOJHHUKA, 3aps’KEHHOIO
KOH/JIEHCATOopa. [InoTHOCTH SHEPrun
AJIEKTPOCTATUYECKOIO IO,

Tewma 5. IlocTosiHHBIN dneKkTpudeckuil Tok. Cua
Toka. 3akoH Oma Uil ydacTKa 3JIEKTPHUYECKOU
nenu. CompoTuBiieHne mpoBogHuKa. CTOpOHHUE
cunel.  OJIC, pa3HOCTP  NOTEHUMAIOB U
HampsbkeHue. Pabora W MONIHOCTH B IENU
MOCTOSIHHOTO  TOKa. 3akoH  Jxoyns—Jlenua.
PaszserBniennsie nienu. [Ipasuna Kupxroda.

Tema 6. DIeKTPONPOBOAHOCTH TBEPABIX TEdl.
Knaccuueckast 3JIEKTPOHHAS TeOpHst
MPOBOJIMMOCTH METAJNIOB W BBIBOJ U3 Hee
3akoHOB Owma, J[[xoyns—Jlenna. Ilonstue o
cBepxmpoBoguMocTi. CoOCTBEHHAs U TPUMECHAsI
MMPOBOAMMOCTE MMOJTYIIPOBOJHUKOB.

Tema 7. DaeKTpUYecKMH TOK B JKHIKOCTIX U
razax. JJEKTPOJUTHYECKAs IUCCOLMAlUs. 3aKOH
Oma gns  osnektponutoB. 3akoH  Dapanes.
HecamocTosTenpHEIN u CaMOCTOSITSIILHBIH
ra3oBbli paspsiibl. Bunel paspspoB (Tiaeroniui,
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JIyTOBOM, HMCKPOBOW W KOpOHHBIN). KatomgHbie
JIyYH.

Tema 8. DnekTpoMarHuTHas WHAVKIOHUS. OIBITHI
®dapanes. 3aKOH AIEKTPOMATHUTHON HMHIIYKLIUH.
[IpaBuiia Jlenna. CaMOUHIYKIIHSI.
NHayKTUBHOCTh. DHEPruss MarHUTHOTO TOJIA.

IInoTHOCTH OHEPIrUU MAariHuTHOI'O I10JIA.

Tema 9. DiekTpryeCcKHU KOJIEOATEIBLHBIA KOHTYD.
CobcTBeHHbBIC KoJIeOaHusI. BrinyxaeHHble
KoJieOaHus B KOHType. TpaHchopMaTopsl.

Tema 10. DaexrpomarHuTHoe mnosie. Buxpesoe
3JIEKTPUYECKOE  MOJeE. Toku  cmenieHwus.
OnextpoMaruuTHoe mnosie. CucremMa ypaBHEHUN
Makcaeina B HWHTETPaJbHOU u
muddepeHanbHoN hopMe. DIEKTPOMArHUTHBIE
BONHbBL.  BomHoBoe  ypaBHeHue.  CkopocTh
ANEKTPOMArHUTHBIX  BOJH. Bekrtop YmoBa—
[Toitntunra. OmnbiTel  ['epma.  M3o0perenue
pannoCBsI3U A.C. TlomoBEIM. [Tpunnun
paanocBs3u u paZMOJIOKALUU. [kana
AJIEKTPOMATrHUTHBIX BOJIH.

Hroro

22

22

22

46

46

HaumenoBanue pa3jiesioB (TeM)
AHCIHHUIIHHBI

KoaudecTrBo yacoB

Jleknuu

JlaGopaTopHbie
3aHATHUS

IIpakTHyeckue
3aHATHA

Oouree
KO0JI-BO

U3 HUX,
B (hopme
NMPaKTH
qecKoil
MOAroTo
BKH

Oomee
KO0JI-BO

M3 HUX,
B (hopme
NMPaKTH
qyecKoi
MOJAr0TO
BKH

Onruka 5

ceMecTp

Tema 1. TeopeTwmyeckre OCHOBEBI BOJIHOBOM
ontuk. BonHoBoe ypaBHeHue. [lmockue BOJHBL
OTtpaxxenue u IIpeoMJICHUE TJIOCKHUX
AIIEKTPOMArHUTHBIX BOJIH.

Tema 2. ®oromerpus.
CBETOBBIE BEIWYMHEI,
BUIHOCTH.

DHepreTuyecKkue U
ux eauHunbl. Kpusas

Tema 3. Murepdepenuus cpera. KorepeHTHbIe
BosHbL.  [lpocTpaHcTBeHHas W BpeMeHHas
KOrepeHTHOCTb. [lonocel paBHOM TOJNIIMHBI U
paBHOro HakJioHa. UHTepdepomeTph.

Tema 4. ludpaxuus cera. [Ipunuun [roiirenca
Openens; 30861 Openens. Hudpakuus Dpenens
(Ha KpYrjioM OTBEPCTHH U KpPYIJOM JIHCKeE).
Hudpaknus @paynrodpepa (Ha OAHOM MIENH, Ha
TU(PPaKIIUOHHOM peleTke). OcHoBHbIE
XapaKTepUCTUKU  JAUQPPAKIMOHHOW  PEIIeTKH.
Judpaxius PEHTTEHOBCKOTO U3JIy4EHUs.
[Tonsitne 06 onTUYECKO# rosorpaduu.
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Tema 5. OCHOBBI T€OMETPUYECKON ONTHKH.
['eomeTpuueckas oOnTUKa Kak  IPEIEIbHBIN
ciaydail BOJHOBOW ONTHUKU. OCHOBHBIE TOHSTHS
(Jiyu,  mapakcuaibHble  NYYKH,  HUAcAIbHAs
ONTHYECKass CHUCTEMa, COMNPSIKEHHBIE TOYKH).
[Ipenomnenue nydei npuU3MOH, cheprudeckoit
rpaHulell paszznena IByx cpen. Onruueckas cuiia
nuH3bl. [7aBHbIE ¥ (OKaNTbHBIE TUIOCKOCTH.
®opmyna auH3bl. OnTHyeckue mpudopsl — JyIa,
MHUKpPOCKOII, 3puUTeNbHas TpyOa. YBeIuyeHue.
[Ipenen pa3pemienus (JIMHSWHBIN, YTIIOBOM).

Tema 6. Ilonsgpusanus csera. IlonspuzaTopsl u
aHanmuzaTtopel.  3akoH  Mamoca.  [[BoliHOE
naydyenpenomieHue. JlyueBble IOBEpPXHOCTH B
OIHOOCHBIX ~ MOHOKpHcTauiax. Omnpenenenue
HalpaBjaeHul BekTtopa IIoMHTHMHIra M BOJIHOBOIO
BEKTOPA B aHU30TPOIIHBIX cpenax.
OunTuyeckass W KpyroBas — IOJIIpU3aLus.
Wntepdepenus JMHENHO-TIOIAPU30BAHHbIX
BOJIH.

Tewma 7. Jlucnepcus cBeta. MeTobl onpeieieHUs
ckopoctu cBera. dazoBasi v TpynmoBasi CKOPOCTb.
OKCIepUMEHTAIIbHbBIC METOJIBI M3y4YEeHUs
JTUCTIEPCUU. DIIEKTPOHHAs (KJIaCCUYECKasi) TEOPUs
nucnepcuu. IlokazaTenb MpesOMIICHUS ILIa3MBbl.
[Tormonienre ONTUYECKOro U3JIyICHUSI.

Tema 8. DxkcnepuMeHTanbHOEe 000CHOBaHHE
CHEIMAJIbHON TEOPUU OTHOCUTENHbHOCTH (OIBITHI
Maiikenscona—Mopnu, ®uszo, Taynca).
[IpeoOpazoBanust  Jlopenna. CnenctBus w3
npeoOpaszoBanuii Jlopenua. Dddexr Jonnepa.

Tema 9. KgantoBas onTtuka. TemoBoe
u3nydyeHue. 3akoH Kupxroda, 3akoH cMelieHus
Buna, 3akon Credana—bonbimana. dopmyna
[Tnanka. ®oTorddeKT: BHEMIHUI, BHYTPEHHHUH,
BEHTUJIbHBIN. OcHoOBHbIE 3aKOHBI.
DOTORIEMEHTBHI. OKCNEpUMEHTAIBHOE
o0ocHOBaHME  (OTOHHOM  TEOpUH  CBETA.
XapaktepucTuku (oToHa (3HEpPrus, HUMIYIbC,
MOMEHT uMIynbca). JlaBnenue cBeta. ONBITHI
JleGeneBa. PeHTreHOBCKOE M3JIyyeHHE. 3aKOH
Mo3znu. Dpdext KomnroHa.

Tema 10. KopnycKyIsipHO—BOJHOBOH IyaaH3M.
['umoteza ne bpoiinga. OxcnepuMeHTanbHOE
MOATBEPKICHUE THITOTE3BI 0 BOJIHOBBIX
CBOMCTBAX YaCTHII. CooTtHotmIeHne
HeolpeaeneHHocrei. BoiHOBas onTuka Kak
MPEJEIbHbBIN CITy4ail KBAHTOBOW ONTHKHU.

Hroro

26

26

26

26

26

26




KoaudecTBo 4acoB

HaumeHoBanue pa3jiesioB (TeM)
AMCUUTNJIMHBI

Jlekuun

JlaGopaTopHble
3aHSATUS

IIpakTnyeckue
3aHATHUSA

Oo0uree
KOJI-BO

U3 HHX,
B (hopme
NpaKkTH
YyecKoii
MOJAroTO
BKH

Oouree
KO0JI-BO

U3 HHX,
B popme
NpPaKTHY
ecKoi
MmoAroTo
BKH

du3uka aToMa, 1ipa u 3J1eMeHTAPHBIX

yacrul 6

ceMecTp

Tema 1. KopnyckynsipHO-BOJIHOBOU Jyau3M.
BosiHoBBIE CcBoOMcTBa wactul. l'unoresa ne-
bpoiinsa. Inuna Bonnsl ae bpoinsa. CooTHolieHue
HEONPEIEIEHHOCTEN Iefizen6epra.
OKCIIEPUMEHTAIBHOE MOATBEPKICHUE TEOPUU JIE
Bpoiins (OTBITHI JsBuccona-/lxxepmepa,
Tomcona-TapTakoBCKOTO).

Tema 2. Mopens atoma Pesepdopna—bopa.
Omnwitel Pesepdopna mo paccesHuio o-4acTHIIL.
[Tocrynatet  bopa. Oneprernueckue YpOBHH
BOJOPOJONOAOOHBIX HOHOB. OmbiThl DpaHKa H
I'epnia. Hemocratku monenu aroma Pesepdopna—
bopa.

Tema 3. VYpasuenue lllpemmurepa. BomnoBas
byHknusa, ee Qusnyeckuil cmpici. Yactuma B
OJHOMEPHON MOTEHUHAIBHOM SIME.

Tema 4. AToMm BoiopoJa B KBAHTOBOH MEXaHHUKE.
KBanToBeie umcna (rmaBHOe, OpOUTAIBHOE,
MarHuTHOe, chnuHOBOe, ToyHOoe). CocTosiHue
AJIEKTPOHA B aTOME BOJIOPOJA. DHEPreTUUYECKHE
YPOBHH aTOMa BOJOPOJA.

Tema 5. Bekropnas MOJEIb aroma.
OpOuTanbHBIN, CIOUHOBBIA, TOTHBIA MOMEHT
uMnyiabca  aroma. KBaHTOBaHME  MOMEHTa
UMITyJIbCa W TPOEKLIMH MOMEHTa UMIIYJIbCA.
MOMEHT UMITYJIbCa MHOTO3JIEKTPOHHBIX aTOMOB.

Tema 6. CiMH ¥ MarHUTHBIK MOMEHT JIEKTPOHA.
EnvHuila MarHuTHOrO MOMEHTa — MarHeToH
bopa. OneIThI [lItepna—I epnaxa.
MHoroanexktponHsle arombl. [IpuHnun Ilaymm.
OJEeKTpOHHbIE  O0OJIOUKM U MOAO0OOJOYKH.
Oddexkr 3eemana. Ilepumoamueckass cucrema
3JIEMEHTOB . n. MeHnzeneena.
XapakTepUCTUYECKUE PEHTICHOBCKHE CIEKTPBHI.
3akoH Mo3nu.

Tema 7. MoneKkynspHbIS CIICKTPEIL.
Jlromunecnennus. KoMOMHAIIMOHHOE paccesHue
CBeTA. CnoHTtanHOE u BBIHYKJICHHOE
(uHnynupoBaHHoe) uinydeHue. Jlazepel. 3oHHas
TEOpHs MPOBOAUMOCTH. CBEPXIIPOBOTUMOCTD.

Tema 8. PainoakTUBHOCTE. 3aKOHEI
PaAMOAaKTUBHOTO pacmana. JKCIEPUMEHTAIbHbBIE
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METO/Ibl U3YUYCHHUSI SIIEPHBIX M3ITYUYECHUH.
Tema 9. Ctpoenue sapa. Mogenu siipa, 3apsia u
Macca. SAnepueie cunbl. JlepexT Macchl B dHEPTUS 2 2 2 2 2
cBs3u. KanenpHas 1 0001049edHas MOJICIH sIIpa.
Tema 10. SnmepHble  peakiuu.  3aKOHBI
COXpaHEeHHS, AHEPTEeTUYECKUM ahdexr,
noporoBasi  sHeprus, 3(dQexTuBHOE CceueHHe
peaxkuu npu o01y4eHuu MIPOTOHAMH, 9 9 9 9 9
HEUTPOHAMH, Y—KBaHTaMH. Peakuuu neneHuss u
CHUHTE3A. [enusle SJICpHbIE peaKLuu.
TepMosiaepHbie peakuuu. SnepHasi SHEpreTuka u
HKOJIOTHUS.
Tewma 11. DnemenTapHbie YacTuibl. OnpeneacHue 2 5 5 2 2
1 knaccudukaius. YacTHUIlbl ¥ aHTUYACTHIIEL.
Tema 12. dyHnaMeHTaJIbHBIE B3aUMOJICHCTBUSI.
Jlentonsl W agpoHBL. 3aKOH  COXPAHECHHS 9 5 5 9 9
OapuOHHBIX M JENTOHHBIX uucend. CTpoeHue
yactull. KBapkoBasi Mo/iesib HYKJIOHOB. [ JTFOOHBI.
Hroro 20 20 20 38 38
MPAKTUYECKASA MIOAI'OTOBKA
KOJIHY€eCTBO KouunyecTBo
Tema 3agaHue HA NPAKTUHYECKYIO 4yacoB 4yacoB
NMOAr0TOBKY JIaDOPATOPHBIX | MPAKTHYECKHX
3aHATHH 3aHATHH
Mexanuka 2 cemecTp
1. | KunemaTtuka Pazpaborate  ¢parmeHT  ypoka
pemeHus 3aga4 mo teme «Cucrema
oTcyeTa. Kunemarnueckue
BEJIMYUHBI: BEKTOP  TOJIOKEHUS,
nepeMenieHue, CKOPOCTb,
yckopeHue, nyrtb. KpuBosmHeWHOE
JBUKEHUE MaTepUAIbHOM TOYKH. 4 6
HopmanbHoe, TaHTeHIIMANIBHOE U
MOJHOE  YCKOpPEHHUs.  YTIIOBbIE
KMHEMATUYECKUE BEIIMYUHBI, HX
CBA3b C JIMHEHHBIMM BEJIUYMHAMMU.
Bpaiienue ¢ mocTostHHBIM YTJIOBBIM
YCKOPEHHUEM. )
2. | JluHamuka PazpabGortate ¢parmeHT ypoka o
MarepuaibHON TOUKU | TeM€  «3aKOHBl  KJIACCUYECKOU
mexanuku. Cucrema equnui (CH).
NMnynec  MarepuanbHONM  TOYKH,
UMITYJIbC CHCTEMBI MaTepHATbHBIX
TOYEK. YpaBHEHHE  U3MEHEHUSs 4 5
WMITYJTbCa,  3aKOH  COXpaHEHUSs
uMmiynbca. lleHTp Macc cucreMbl
MaTepualbHBIX TOYEK. JIBUKEHUE
LeHTpa wmacc. JIBuxkeHue Ten C
IIEPEMEHHON Maccol» B KJIaccax
TEXHUYECKOTO MPOPUIIS.
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Pabora 1 MomHOCTH

Pazpaborate cucremy 3amaHuii 1Mo
teme «KuHernueckas  sHeprus.
KoncepBaruBHbie CHJIBI.
[loTeHunanpHas SHEPrUsi CUCTEMBI.
[lonnas MexaHuueckas SHEprus
CUCTEMBI.  3aKOH  COXpaHEHHs
MEXaHUYECKON DSHEpPTruu.» B BHUJE
(dbparMeHTa ypoka.

Jnnamuka
BpalaTeJIbHOrO
JBWKEHUS TBEPJOTO
Tena BOKpYT
HETIOABHKHOW OCH

Pazpaborate  ¢parmMeHT  ypoka
pemieHust 3aaa4d mo teme «MOMEHT
unepuuu. Teopema IllTelinepa—
l'roitrenca.  MoMeHT  uMITysbca
TBEPAOI0 Tella OTHOCUTEIHHO OCH.
OcHOBHOE ypaBHEHHME JUHAMUKHU
BpallaTeIbHOro JIBUKCHUS
TBEPJIOTO TEJA.»

DNIeMEeHThI
CIELUAIbHON TEOPUHU
OTHOCHUTEIIBHOCTH

Pazpaborats
pelIeHus

dbparMeHT  ypoka
3aja4 o TemMe
«Iloctynarsl OWHIITEWHA.
[Ipeobpa3zoBanus Jlopenna.
OTHOCHUTENBHOCTD JJIMHBI OTPE3KOB
u IPOMEKYTKOB BpEMEHH.
IIpeoOpa3oBanue  ckopocreil B
CTO. BsaumocBsi3b MacCel H
SHEPIUu.» B Kjaccax TeXHUYECKOIo
popuIIsL.

Yhpyrue  cBOWCTBa

TBCPABIX TECJI

Pa3paborars TEXHOJIOTHYECKYIO
KapTy ypoka mo Teme «Pemenue
3amady mo Teme: 3akoH ['yka.
[loTeHumanpHass »SHEPrus ynpyro
neOpMUPOBAHHOTO  Tena.» B
KJIaccaX TeXHUYECKOT0 MPOQuIIsL.

Konebartenbubie Pa3zpaborate cuctemy 3amaHuii 1O

IIPOLIECCHI TeMe «Meton BEKTOPHBIX
JUarpaMM. Junamuka
K0J1e0aTeIbHOTr0 JIBIDKCHHUSL.
[Ipy>XMHHBINA, MaTEMaTUYECKUU U
buznveckuit MAasITHUKH.
3aryxawomme KolebaHus U UX
XapaKTEePUCTUKUA.  BBIHYXIEHHbIE
KojebaHus noa JEeHCTBHEM
rapMOHUYECKOMN BBIHYXJAOIICH
CUJIBL»

Kunemaruka PazpaGorate  ¢gparmMeHT  ypoka

BOJIHOBBIX MPOLIECCOB | pEUICHUs 3a1a4 no TeMe
«YpaBHEHUS TTOCKOM

rapMOHUYECKO Oerymieil BOJHBI
CMELIEHUs, CKOPOCTH, YCKOPEHHUS U
neopmaruu. OTpaskeHHE BOJH OT
TPAaHMIIBl pazzena cpel. ODHeprus
Oerymei BOJHBL» B  Klaccax
TEXHUYECKOTO TTPOQHUIISL.
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MouJgekyasipHas gu3nka U TepMOANHAMHMKA 3 cemecTp

OcHoBHbIE Pazpaborare ¢parmeHT ypoka 1o
MIpe/ICTaBICHUS TeMe  «YpaBHEHHUE  COCTOSHUS
MOJIEKYJISIPHO- UACaTbHOTO Ta3a. ['a30BbIe 3aKOHBI.
KMHETUYECKOMN OcHoBHOE ypaBHEHHUE
TEOPHHU T'a30B KHHETUYECKOW TEOPUHU T'a30B.»
Pazpaborate  ¢parmMeHT  ypoka
pereHus 3aj1a4 o TemMe
«Pacnipenenenre  CKopocTe 1O
N3mepenne Makcgemry. Pacnipenenenue
CKOPOCTEH MOJIEKYJ | SHEPrUM MOJIEKYJI 10 CTEHEeHSIM
CBOOO/IBI. bapomerpuueckas
dbopmyna.» B KJ1accax

TEXHUYECKOTO MPOPUIIS.

SIBnenue IIepeHoCa B
rasax

Pazpaborate cucremy 3amaHuii 1O
Teme «CpelnHss IJIUMHA U CpelHee
BpeMs CBOOOJTHOTO npoOera
monekyn. JAuddysus. Bayrpennee
TpeHue. TemnonpoBOTHOCTHY

OCHOBBI
TEPMOIUHAMUKHU

Pazpaborath KOHTPOJIHO-
W3MEpUTENbHbIE  MaTepHhallbl 10
TeMe  «BHYTpeHHssI  JHeEprus.
Pabora wu Temora Kak QopMbI
oOMeHa SHEeprueu MEXy
CUCTEMaMHU. IlepBrIit 3aKOH
TEPMOAMHAMHKH. [Tpumenenue
MEePBOr0 3aKOHA TEPMOIAMHAMUKH K
u30mpoIeccam.» B BUAE (parMeHra

ypoKa.

TemioeMKoOCTh

Pa3paborars
TIpe3eHTAINH
«Knaccuueckas
IKCIIEPUMEHT.
axuadaTel. )

ypoKa.

MaTepuabl

o TeMe
Teopus u
BeiBon  ypaBHeHus
B BHIe (parMeHTa

Bropoit 3aKOH
TEPMOAVHAMUKHU

Pa3paborate  Marepuanel  aus
000011IeHUsT 3HaHUHM ydamuxcs 1o
teme «TemnoBble MamuHbl. [ukin
Kapno. Teopemsl KapHo. Peanbubie
uukiael. OHTponus. IlpuBenennas
teriora.  CBoOoAHas — HHEPrus.
Cratuctuueckoe UCTOJIKOBAaHHE
BTOPOTO 3aKOHA TEPMOAMHAMHKH.»
NpH TOBTOPEHHUU U 3aKPEIICHUH
MaTepuana.» B BuAe (parMeHra

ypoKa.

PeanbHrble razsl

Pazpabortath TEXHOJIOTUYECKYIO
KapTy no teme «YpaBHeHHe Ban—
nep—Baanbca. BHyTpeHHss 3Heprus
peanbHOro rasa.» g KOHTPOJIA
3HaHUN.» B KJIaccaXx TEXHUYECKOIO
npodus.
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CBoiicTBa
COCTOSIHUS

KHAKOT'O

PazpabGortates ¢parmeHT ypoka Mo
TeMe  «lIoBEpXHOCTHBI  CIIOH.
[ToBepxHOCTHOE HATSKEHUE.
CmauuBanue. ®opmyna Jlamnaca.
Kanunnsipueie SIBJICHUS. » B
o0mieo0pa3oBaTeIbHOM KJIacce.» B
KJIacCaX TeXHUYECKOTo MpoQuIs.

TBepable Tena

Pa3paborate  ¢parmeHT  ypoka
pelieHus 3azaq o TeMe
«Knaccuukanus KpHCTaJIOB 10
TUITY CBSI3€H, aHU30TPOMHS
KpuctaiioB. Pa3oBble NEPEXOJBI.
PaBHoBecue KHIKOCTH U THapa.
BitaxkHOCTSB. YpaBHeHue
Knanetipona—Kinazuyca.  Kunakue
KPHUCTAJLIBL.)»

10.

JuarpamMma
paBHOBECHUSI TBEPJIOH,
JKUOKOW M Ta30BOU

ha3

Pazpaborate ¢parmeHT ypoka IO
TEME «Tpoitnas TOYKA.
TenmoeMKoCTh KPHUCTAUIOB. 3aKOH
Hrwononra wu Iltm.» B Kjaccax
TEXHUYECKOTO MPOUIIS.

JIEKTPUYECTBO U MATHETH3M 4 ceMecTp

DNeKTpUUYEcKoe IoJIe
B BAKyyMe€

Pa3zpaborats ¢parmMenTta ypoka Mo
TeMe «3aKkoH Kyiona.
HanpsxeHHOCTD
aneKTpocTaTndeckoro mnoms. ITorox
BEKTOpa HampspKeHHOCTU. Teopema
Octporpazackoro—Iaycca.»

Pabora cun nons npu
nepeMeIeHn
3apsKCHHBIX TCJI

Pa3paborate  ¢parmenta  ypoka
pereHus 3ama4 o TeMe
«[lorennman moss, co3gaBaeMoro
TOYEYHBIM  3apsDKEHHBIM  TEJIOM,
CUCTEeMOM  TOYEYHBIX Tel U
3apsikeHHOU cepoit. CBsi3p MexIy
HampsDKEHHOCTBIO M TPaHEeHTOM
MOTEHIMaNa. DJIEKTPUUYECKOE T0JIe
JUIOJNA.» B KjIaccaX TEXHUYECKOTro
npodus.

[IpoBoaHMKH B
3JIEKTPUYECKOM T10JIE

Pazpabotare cucremy 3aiaHuil 1o
teMe «HamnpsokeHHOCTE mONA Yy
IIOBEPXHOCTU U €€ CBiA3b C
ITIOBEPXHOCTHOM IIJIOTHOCTBIO
3apsana. IIpoBOIHHMKM BO BHELIHEM
JNEKTPOCTATHYECKOM II0JIE.» B BUJIE
(dparmMeHTa ypoka.

DIJIEKTPOEMKOCTh
MIPOBOJIHHUKA

Pa3paborars MaTepuabl
npe3eHTauuu 1o teme «llmockuid,
chepudeckuii M TUITUHAPUYECKHUI
KOHJEHCATOPBHI. DHeprus
AJIEKTPOCTATUYECKOTO  MOJIA.» B
BHJIe pparMeHTa ypoka

31




TTocTosHHEBINI
3JIEKTPUYECKHUMN TOK

Pa3zpaborats KOHTPOJIBHO-
W3MEPUTENIBHOIO  Marepuana  Io
TemMe «3akoH Owma [d ydacTka
3JIEKTPUYECKON LIETIH.
ConpoTuBieHnue MIPOBOIHUKA.
Croponnne cuibl. DJC, pa3HOCTh
MOTEHIIUAJIOB M HamNpsHKEeHUE. 3aKOH
Jlxoynsa—JIenna.» B KJ1accax
TEXHUYECKOTO MPOUIISL.

DAEeKTPONPOBOAHOCTh
TBEPIBIX TEI

PazpaGorare  marepwanmsl  Ais
00001IeHNST 3HAHUW YyYaIIuXcs I10
teme «Kmaccuueckass 3IeKTpOHHAs
TEOpHsl MPOBOJAMMOCTH METANIOB U
BBIBOJ M3 Hee 3akoHoB Owa,
Hxoyna—JIenma.» B BUJIE
(dbparMeHTa ypoka.

DNEKTPUUECKUI TOK B
KHUJKOCTSAX U razax

Pazpaborath TEXHOJIOTUYECKYIO
KapTy no teme «3akoH dapanes.
HecamocrosTenbHbli U
CaMOCTOATEIbHBIN ra3oBbII
pas3psibl.» B KJlaccaX TEXHUYECKOTO
popuIIs.

DJIeKTpOMarHuTHas
WHIYKIUS

Pa3paborate  ¢parmeHT  ypoka
pemeHust 3aaad 1no teme «OTbIThI
®apanest. 3akoH
3JIEKTPOMArHUTHOM WHTYKIIWAHU.
[IpaBuna Jlenna. CaMOMHIYKIUS.
NHIyKTUBHOCTS. DHeprust
MarHiTHOTO MOJIS.»

DNeKTpUYECKUit
KoJieOaTeIbHBIN
KOHTYP

Pa3paborats ¢parmMeHT ypoka Io
TeMe «COOCTBEHHBIE KOJICOAHUS.
BreinykeHHBIC KoJIeOaHHs B
KOHTYpE.» B KJIacCaX TEXHHYECKOTO
npodus.

10.

DNeKTPOMarHuTHOE
noe

Pazpaborate  ¢Qparmenra ypoka
peuieHus 3agad no reme «Cucrema
ypaBHEHUU Makcsemia B
MHTETPAIBHON 51
Qg depeHaIbHOR dopme.
DNeKTpOMarHuTHbHIE BOJIHBI.
BonnoBoe  ypaBHenue.  Bektop
YmoBa-IloitHTHHra.»

Onruka S cemectp

Teopetnueckue
OCHOBBI  BOJIHOBOM
OIITUKHU

Pa3zpaborate ¢parmMenTa ypoka 1o
TeME «YpaBHEHUE IIOCKOM
MOHOXPOMAaTHYECKON BOJIHBI.
HMHTEeHCUBHOCTH BOJIHEL »

doromeTrpus

Pazpaborate  (dparmenta  ypoxa
peuieHus 3a1a4 o TeMe
«OCHOBHBIE dboTtomeTpuueckue
enuaunbl.  KpuBas  BuUIHOCTH.
TodeuHblil HCTOYHUK.
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Brimonnenue nmabopaTopHOH
paboThL» B KIacCaX TEXHUYECKOTO
npoduIs.

HNuTtepdepennus
cBeTa

Pazpaborare cucremy 3amaHuil 1o
teme «UMHTepdepeHuns: ycIoBus
MaKCHUMYMOB U MHUHHUMYMOB.
[Tonocsl  paBHOrO  HaKJIOHA U
PaBHOM TOJILLIUHBI.

Brinonnenue nabopaTopHOH
paboTBhL»

Judpakuus cBeTa

PazpaGorare  marepwanmbl s
0000IIeHNsT 3HAaHWK 10  TeMe
«Andpaxmus ®penens u
Opayarodepa.  XapaKTepUCTHKHU
TU(QPAKIUOHHOW  PEIIeTKH  Kak
CHEKTPAIBLHOTO MPUOOpA.

OCHOBBI
rCOMETPHYCCKOM
ONTUKU

Brinonnenue nabopaTopHOH
paboThL.» B BUJIe (hparMeHTa ypokKa.
Pa3paborats MaTepuabl

MPE3CHTAIIMK K YpPOKaM IO TeMe
«WneampHas onTHYecKas CHCTEMA.
3aKOHBI TEOMETPUYECKON OMNTHKH.
®opmyna naunH3bl. KapnuHanbHbie
JJIEMEHTHI HJI€alIbHON OITHYECKOM
CHCTEMEL.

Brimonnenue nabopaTtopHOi
paboThL.» B BUJIE (hparMeHTa ypoka.

I]OHHpH3aHHHCBCTa

Pazpabotars cuctemy KOHTPOJIBHO-
U3MEPUTENbHBIX ~MAaTepuajoB IO
TEM «Crioco0b1 HOJTyYEHUS
MOJIAPU30BAaHHOIO  CBETA.  YTOI
Bprocrepa. 3akon Mantoca.

Brinoninenue nabopatopHoit
paboThL.» B BUJIE (hparMeHTa ypokKa.

Jucnepcus ceera

Pazpabotare (parmMeHT ypoka Mo
TeMe «®Pa3oBasi W  TIpyNnoBas
ckopoct.  Ombir  @Pu3o 1o
OTIPENICICHUI0  CKOPOCTH  CBETa.
DJeKTpOHHAs TEOpUs AUCTIEPCHH.
Brimonnenue nmabopaTopHOU
paboThL»

DKCrepuMEHTAIbHOE
o0ocHOBaHHe
CHEIHATLHON Teopuun
OTHOCUTCIBbHOCTHU

Pazpaborate  ¢gparmeHT  ypoka
pemeHus 3aga4d no remMe «OnbITHOE
000CHOBaHHE CIELUATIBLHOW TEOPUU
OTHOCUTENIBHOCTH.  B3anMocBs3b
Macchl W DJHEPTUW» B Kiaccax
TEXHUYECKOTO MPOdUIISL.

KBanroBag ontuka

Pa3paborate cucremy 3amaHuil 1o
TEME «3aKOoHBI TEIUIOBOTO
m3nydenusi. @Dopmyna  [lnanka.
OcHoBHBIE 3aKOHBI (hoTO3(PeKTa.
DKCNepUMEHTAIbHOE O00OCHOBaHUE
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dhoToHHOM TEOPUH
XapaKkTepUCTUKH ¢orona.
JaBiaenne cBera. PeHTreHoBCKOE
uznydenue. Oddext Kommrona.
Brmmonnenue 71a00paTOPHBIX
paboT.» B Buje (hparMeHTa ypoka.

CBCTa.

10.

Kopnyckynsspao—
BOJIHOBOH lyallu3M

Pazpaborate ¢parmeHT ypoka 0
teme «lunoreza ne  bBpons.
DKCcrepuMeHTaIbHOE
MOATBEPKICHUE THITOTE3bI 0
BOJIHOBBIX  CBOWCTBaXx  YacTHIL.
CootHomieHue
HEeOoTpeAeIeHHOCTEN. »
TEXHUYECKOTO MPOPUIIS.

B KJ1aCCax

dusuka aTomMa,

sA/Ipa U JJIEMECHTAPHBIX YaCTUIL 6 ceMecTp

Kopnyckynsipao-
BOJIHOBOW JTyaJIU3M

Pa3zpaborats (parmeHTa ypoka 1o
TeMe «CooTHoLIeHHE
HeomnpezeneHHocrel ['eiizendepra.
DKCrepuMEHTAIbHOE
MOJATBEPKICHUE TeOpUH 1€ bpoiiis.
Boimonnenue nabopatopHoit
paboTHL.»

Mognens aToMa
Pesepdhopra—bopa

Pazpaborath
pereHus
«Toctynarsl bopa.
DHepreTuyeckue YPOBHU
BOJIOPOI0NOA0OHBIX HOHOB. ONBITHI
®panka u ['epua.

Beinonuenue 1a00paTOPHBIX
paboT.» B KJaccax TEXHHUYECKOTO
npoduis

dbparmeHT
3ama4 1o

ypoKa
TeMe

YpaBHeHue
[penunrepa

Pazpaborate (parmenta ypoka mo
TemMe «Yactuma B OJHOMEPHOU
MOTSHIMAILHON sMe.» B Kiaccax
TEXHUUYECKOTO MPOUIIS.

ATtoM BOmoOpoda B
KBAaHTOBOM MEXaHUKE

Pa3paborate cucremy 3amgaHuil 1o
TeMe «KBaHTOBBIE qucia.
CocTosiHME DJIEKTPOHA B aTOMeE
BOJIOPO/Ia. DHEPreTUYECKUE YPOBHU
aToMa  BOIOpOJa.» B BHUJE
¢parmeHTa ypoka.

BekropHas  monens

aToMa

Pa3paborars KOHTPOJIbHO-
U3MEpUTENIbHBIE  MaTepHuajbl 110
TEME «KBaHTOBaHME MOMCHTa
UMIylIbca M MPOEKUUHd MOMEHTa
HUMITyJIbCa. Mowment HUMITyJIbCa
MHOTOJICKTPOHHBIX ~ aTOMOB.» B
BUJIEe pparMeHTa ypokKa.

COovH ¥ MarHWTHBIH
MOMEHT 3JIEKTPOHA

PazpabGorare ¢parmeHT ypoka Mo
teme «OmnbiTel Tepua—I epnaxa.
[Mpunnun ITaynu. DddexT 3eemana.
[lepnoanueckas cucrema
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anementoB JI. WM. Menneneena.
XapakTepuCTUYECKUE

PEHTITEHOBCKHE  CIIEKTPBI. 3aKOH
Mosnu.» B Kilaccax TEXHUYECKOTO

npoduIIs.
Pazpaborath MaTepHabl
Mpe3eHTalll K YypoKaM II0 TeMe
«KombuHanmonHoe paccesiHue
CBeTa. CnonTtanHoe u
MonexkyisapHbie

7. CTICKTpBI BBIHY)KJICHHOE  (MHIYLIUPOBAHHOE) 2 4
uznydenue. Jlazepol. 30HHas TeOpus
IIPOBOJUMOCTH.
Boinonnenue 1ab0paTOPHBIX
paboT.»

Pazpaborate  ¢parmenta  ypoka
pemieHus 3agad 1Mo TeMe «3aKOHBI
paAMOaKTUBHOTO  pacmajaa.» B
KJIaccax TeXHUYECKOTo mpodust
Pa3paborates QparmeHT ypoka Mo
teme «Mogenu sapa, 3apsag U
9. | Ctpoenue supa Macca. Snepuele cuibl.  Jledekr 2 2
MAacchl ¥ DHEPTUS CBS3U.» B KJIaccax
TEXHUYECKOTO MPOUIIS.
Pazpaborare cucremy 3amaHuii 1O

8. | PagnoakTHBHOCTE

TeMe «3aKoHBI COXpaHEHHs,
SHEPreTUYECKUI 3 dext
10. | SlnepHble peaknun P boexr, 2 2
noporoBasi 3Heprus, 3h(HEKTHBHOE
CEUCHHE peakuuu. Peakuuu

JICTICHUS M CHHTE3a.)
Pa3zpaborats (parmeHTa ypoka Io
TeMe  «JlenTOHBI W aJIPOHBI

OnemMeHTapHbIE .
11. p OOMeHHbIN XapakTep 2 2
YaCTHIIBI .
B3aMMOJICHCTBHS.» B KJaccax
TEXHUYECKOTO TTPOQUIISL.
PazpaGorate  ¢Qparmenra ypoka
pemieHust 3amad Mo Teme «3aKoH
COXpaHEHHMS OGapHOHHBIX u
@dyH1aMeHTaIbHbIE
12. . JNeNnTOHHBIX  yucel.  CtpoeHwue 2 2
B3aMMOJICHCTBHS
YaCTHII. KBapkoBas MO/JIeJTb

HYKJIOHOB. [UIIOOHBL» B Kjaccax
TEXHUYECKOTO MPOdUIIs.

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJbHOM PABOTHI

OBYYAIOIIUXCA
Tembl nos H3zy4yaemble Konnu | Konuu Dopmbl Meroauuec DopMbl
CaMOCTOSITEILHOI0 BOIIPOCHI €CTBO | €CTBO CaMOCTOSITEILHOMN KHe OTYETHOCT
U3y4YeHHus 4acoB | 4acoB padoThI ol0ecneyeHn U

HaA Ha I |
OYHOM OYHO-
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dopme

3a049YHO

i
dopme

MexaHnuka 2 cemecTp

1. Kunemaruka 1. Bektop 10 8 Koncnekr, pemenne | [1] §§ 46, KoHcriexr,
MaTepuaIbHOU MOJIOJKEHHUS, 3a7a4 123, 124. pelieHue
TOYKH NepeMenieHue, [2]§§ 4,5, 3aj7ad4.

CKOpPOCTb, 39.

YCKOpEHHE, [3]8§§ 11,62,

TPaeKTOpHs, yTh 68, 69, 71,

MaTepuaTbHOU 72.

TOYKH.

2. YrnoBble

KHHEMaTUYECKUE

XapaKTePUCTHUKH.

3. Cnoxenune

KoseOaHui

OJTHOTO

HaIpaBlIeHUs

B3aMMHO

MePIEeHIUKYIAPH

BIX KOJIcOaHUH
2.3aKoHbl 1. Meroauka 6 8 Koncmekr, pemenne | [1] §§12-20, | Koncnekr,
KJIACCHUYECKOM pelieHus 3a1aq 3a1a4y 22, 23. pelieHue
MEXaHUKH. 10 JIMHAMHKE [2] §§9-12 3a/1a4

TOYKH. [3] §§12-16,

2. O6mas dpopma 20-22

BTOPOTO 3aKOHA

HprotoHa.
3.3akoH coxpanenus | 1. Umnynbc 4 8 Koncnekr, pemmenne | [1] §§ 24, 25, | Koncnekr,
Y UBMEHEHUS CUCTEMBI 3a1a4 27, 55, 56. perieHne
HMMITYJIbCA CUCTEMBI | MaTE€pPHAIbHbBIX [2] §§12, 21. 3aja4
MaTepUAIbHON TOYEK. [3] §§ 23, 35.
TOYKH 2. 3aKoH

JIBUKECHHUSI LIEHTpa

Macc.

3. YpaBHeHU

Memepckoro u

ITnonkoBckoro.
4.3axon u3menenns | 1. MomeHt 4 8 Koncnekr, pemenne | [1] 28-32, 36 | Koncmekr,
Y COXpaHEHUs HMITYJIbCa 3a7a4 [2] §§ 22, 24. | peruenue
SHEPIHH. MaTepHalbHOU [3] §§ 24-29, 3a1aq

TOYKHU U CUCTEMBI 30.

MaTepHUaTbHBIX

TOYEK

OTHOCHUTEIILHO

TOJTIOCA.

2. MOMEHT CWJIBIL.
5.A6COMIOTHO 1. MrHoBeHHBIE 4 8 Koucnekr, pemenne | [1] §§ 56-58, | Koncnexkr,
TBEPJIOE TEJIO. OCH BpallleHUS. 3a1a4 60, 65. pelnieHne

2. MomeHT [3] §§ 36-39, 3a1a4

UMITyJIbCa 41-43
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TBEPAOro Tejla U
MOMCHT MHCPIIUH.
3. Teopema
[reiinepa

6.I'upockor,
npeueccus
TUPOCKOTIA.

1. CBoOonHbIE
OCH BpalllCHUS.

2. JIBwxeHue npu
HAJTMYUU TPEHUSL.
3. 'mpockor,
pereccus
THPOCKOTIA.

Koncnekr, pemenue
3a1a4y

[1] §§66-68,
[2] §38.
[3] §44, [1]

KoHcrexT,
pelieHue
3a7a4

7.HenHnepunanbHble

CUCTCMBI OTCUCTA
(HUCO).

1. Cuiibl uHepIN
B MPSIMOJIMHEWHO
JBUKYITIXCS
HUCO.

2. PaBHOMEpHO
Bpallamascs
HUCO.

3. Lentpobexxuas
cuJia MHEPLIMH U
cuna Kopuonuca.
4. IlposiBneHue
CHJI MHEPLIUU Ha
3emie.

Koncnekr, pemenue
3a1a4

[1] §§44-46,
48, 49.
[3] §§32-35.
[1] §§150-
152,

[3] §63, 64,
66, 67, 68.

Koncnexr,
peleHne
3aja4

8.Ynpyrue cBoiicTBa

TBEPBIX TEJ.

1. Bungsl
nedopmariuu.

2. 3akoH ['yxka.

3.
IloTeHnuansHas
SHEPTUs
yupyroro
ne(popMUPOBAHUS
TBEPJIOTO TeNA.

KOHCHCKT, pPCUICHUC
3aaa4

[1] §§81-84.

Koncmexr,
pelieHue
3a7ad4.

9.MexaHuka
JKUIKOCTH U Ta30B.

1. laBnenue B
KUIKOCTAX U
ra3ax.

2. Pactipenienenue
JTaBJICHUS C
BBICOTOM.

3. Cuma
Apxumena.

4. JIBmxenue
BSI3KOM
KUKOCTH.

Koncnekr, pemenune
3a7a4

[1] §§94-99,
103-104.
[3] §§ 72-76.

Koncmexr,
pelienue
3aja4

10.Konebaunus.

1. Dueprus
K0J1e0aTeIbHOTO
IBIOKECHUS.

2. 3aryxaroimue
KoJIe0aHMs U UX
XapaKTePUCTHKH.
3. BeiHyxneHnbie
KoJIcOaHus,

Koncmekr, perienue
3a7a4

[3] §§61-

63.[1] §126.

[3] §§66, 67,
70, 74, 75

Koncnexr,
pereHue
3aja4
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pE30HaHC.

11.Kunematuka 1. VpaBHeHus 8 8 Koncmekr, pemenne | [1] §§137, Koncrmekr,
BOJIHOBBIX BOJIHEL. 3a7a4 138, 141, pereHue
IPOIIECCOB. 2. Pactipenenenue 139, 134, 3amad
CMEIEHUI 135.
CKOpOCTEit [3] §§77-81.
nedopmaruii B
Oeryiei BoHe.
3. DHeprus
OeryIiei BOJTHBI.
[InoTHOCTH
MMOTOKA SHEPTHUHU.
12.Crosiune BomHbl | 1. OTpaxkenue 4 6 Koncmexkr, pemenne | [1] §§137, KoHcriexr,
HUX 0COOEHHOCTH. BOJIH OT IPAHUIIBI 3a1a4 138, 141, pelieHue
pasnena. 139, 134, 3amay
2. 135.
DHepreTuyecKue [3] §§77-81.
COOTHOIIICHUS B
CTOSIYEH BOJIHE.
3. DnemMeHTHI
aKyCTHKHU.
13.Bcemupnoe 1. JIsmxenue 4 6 Koncnekr, pemenune | [1] §78-80, Koncmexr,
TATOTCHHE. IJIAaHET ¥ 3aKOHBI 3a/1a4 [2] §§60-61. perieHue
Kertepa. [3] §§46-50. 3a1a4
2. [lonstue o
T0JIC TATOTCHHUS.
3.
HanpsixeHHOCTD
Y TIOTCHIIAAI
TIOJIS.
4,
HckyccTBeHHBIE
CIIyTHUKH 3€MJIN.
Bcero 68 100
MouJiekyJsipHasi GU3NKa H TEPMOJAMHAMHKA 3 ceMecTp
1.OcHOBHBIE 1. YpaBuenue 4 8 Koncnekr, pemmenne | [2] §79. Koncrmexr,
ra30BbIe 3aKOHEL. COCTOSIHHS 3a1a4 [3] pelieHne
UJICATHHOTO Ta3a. Beenenue. 3aaq
2. AbcomnroTHas [1] §§ 4-8.
TeMreparypa. [2] §.86.

[3] §9.
2.Tepmogunamuuec | 1. BHyTpeHHss 4 8 Koucnekr, pemenne | [1] §§12-18. | Koncnexkr,
Kas cucrema JHEprus. 3a7a4 [2] §§82-84 pelienue

2. TerutooOMeH 1 3aja4

pabota Kak

(dbopMbI iepeauu

SHEPTHUH.

3. IlepBoe Hauaso

TEPMOTUHAMUKHU.
3.Ilpumenenue 1. 4 8 Koucnekr, pemenue | [1] §§19-25. | Koncmekr,
MIepPBOTrO Havaja AnabaTHYCCKUMA 3a1a4 [2] §§87-90. | pemenme
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TEPMOANHAMHKHU K
nusomnponeccam.

nporecc.
VYpaBHeHue
ITyaccona.

2.
bapomeTpuueckas
dbopmyna.

3. Pacnipenenenue
MakcBenaa—
Bonsimana.

4. OnpITHOE
omnpeaeseHue
MOCTOSTHHOM
ABorajipo.

[3] §§33-39.
[1] §§26-36.
[3] §§21-22.

3a1a4

4.0OcHOBHOE
ypaBHEHUE
KHHETUYECKOM
TEOPHH Ta30B.

1.Cpenuss
KHHETHYECKast
JHEpTruUs
MOCTYIATEILHOTO
IBIDKECHUS
MOJIEKYI.

2. TemioeMKoOCTE
HJIealIbHBIX Ta30B.
3. Yucno
CTOJIKHOBEHHH H
CpemHsis JJINHA
CBOOOIHOTO
npobera
MOJIEKYI.

Koncnekr, pemenue
3a1a4

[1] §§33-34

[2] §§94-97

[3] §§7-8

[1] §§37-38

[2] §87

[3] §§27, 29-
30, 40

Koncnexr,
peleHne
3aja4

5.51Benue
nepeHoca B razax.

1. BsI3KOCTH

2.
TETUIONPOBOTHOCT
b

3. mudyszus

Koncnekr, pemenue
3a1a4

[1] §§46-48
[2] §§128-
132

[3] §§68-71

Koncmexr,
pelieHue
3aja4

6.00paTumsbie U
HeoOpaTHUMBble
TIPOIIECCHI.

1. TennoBsie
XOJIOIUJIbHbBIE
MalINHBbI.

2. Iuxn Kapho u
ero Ko3QppuuueHT
I0JIE3HOTO
NEUCTBUS.

Koncnekr, pemenune
3a7a4

[1] §§50-53.

[2] §133.[3]

§§74-77. [1]

§§64-66. [2]
§§104-
106.[3]

§§33,36,41,4

4

Konucmexr,
pelienue
3aj7a4

7.BTopoe Hauasno
TEPMOJUHAMUKHU.

1. Teopema
Kapmo.

2. DHTpOIHUS —
byHKIUSA
COCTOSTHUSI.

3. 3akoH
BO3paCTaHHUS
SHTPOIIUH B
W30JIMPOBAHHOM
cHCTEME.

Koncnekr, pemenune
3a7a4

[1] §§67,69.
[2] §§104,
107, 108. [3]
§§43,48-50.

Koncmexr,
pelienue
3aja4

8.YpaBHeHnue Ban—

1.

Koncnekr, pemenue

[1] §§70,78.

Koncmexr,
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nep—Baainbca.

CraTtucTuuecKkui
CMBICII BTOPOT'O
Hayaja
TEPMOJIUHAMUKH.
2. Cunsl
MEKMOJIEKYJISIPHO
ro
B3aNMMO/ICHCTBHS.

3a1a4

[2]
§§25,59,60.
[1] §§54-58.
[2] §91.

[3] §§78-80.

perieHue
3a1a4

9.Kputuueckoe
COCTOSIHHE.

1. CpaBHeHME
n3orepM Ban—
nep—Baaibca ¢
IKCIIEPUMEHTATIbH
BIMH
M30TEPMaMHU.

2. PaBHoBecue
XKHUJIKOCTH U mapa.
3. CBoiicTBO
HACBIIIEHHOTO
napa.

4. B1axxHOCTb.

Koncnekr, pemenue
3a1a4y

[1] §§58-59.
[2] §§81-83.

KoHcrekT,
pelieHue
3a7a4

10.BayTpeHHs4
SHEPrusl peajbHOro
rasa.

1. Db dext
Jlxoynsa—
TomcoHna.

2. CxmxeHue
ra3oB 1
MOJTy4YCHUE
HHU3KHUX
TeMIEepaTyp.

KOHCHCKT, pPCUICHUC
3aaa4

[1] §§60,61.
[2] §§85-89.
[1]§§77-
78,84,86. [2]
§115-117.
[3] §§96-99.

Koncmexr,
pelieHue
3a7a4

11.Ctpoenue
YKUJIKOCTH.

1.
[ToBepXHOCTHBII
CIIOH.

2. 3aBHCUMOCTE
BSI3KOCTH OT
TEMIIEPATYPHI.

3. CBoOogHas
JHEpPTUs
MMOBEPXHOCTHOTO
CJI04.

4. ®opmyiia
Jlamnaca.

KOHCHCKT, pPCUICHUC
3aaa4

[1] §578-80

[2]

§§118,119
[3] §§77-
79,113

Koncmexr,
pelieHue
3aja4

12.PacTBOpBHI.
Temtora
pacTBOpEHMS.

1. Ocmotnueckoe
naBieHUE. 3aKOH
Bant-T'odda.

KOHCHGKT, peUICHUC
3aaa4

[1] §85. 3]
§§131,132.

Koncnekr,
pereHue
3aja4

13.Kpucramiuecko
€ COCTOsIHHE
BEILIECTBA.

1. OcHoBHEbIE
XapaKTEPUCTUKU
KPHUCTAJIJIOB.

2.
Knaccudukanms
KPUCTAJJIOB 110
THITY
MEXMOJIEKYIISIPH
BIX CBSI3€il.

KoHcnekr, pemenue
3a1a4

[1]
§§89,90,92.
[2]
§§112,113
[3] §§102-
104,106-109

Konucmexr,
pelenne
3aja4
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3.
MoOHOKpHCTAIIBI
u
MTOJIMKPUCTAILIIBI.
4. JleexTsl B
KpUCTaJlJIaxX.

14. AmMopdHbIC
BEIIIECTBA.

1. [Tonmumepsr.
2. Iloustue o
KUJIKUX
KpHUCTaJIaX.
3. TemnoBeie
CBOICTBa
TBEPABIX TEJI.

Koncnekr, pemenue
3a1a4

[1]
§§91,94,95,1
01-104

[2] §114

[3] §§31-
32,110-112

KoHcrexT,
pelieHue
3a7a4

15.YpaBuenue
Knaneitpona—
Knaznyca.

1. Ocobennoctu
(hazoBBIX
MPEBPALLECHUH, UX
POJIb B IPUPOJIE.
2. Ilonstue o
(ha3oBBIX
epeBoIax
MepBOro U
BTOPOTO pOjia.

Koncnekr, pemienue
3a1a4

[1] §§108-
113.

Koncnexr,
peleHne
3aja4

Bcero

76

98

DJIEKTPUYECTBO M MATHETH3M 4 ceMecT

1.3akon Kynona.

1.
HanpsxkeHHOCTD
OJIS.

2. [Torenmain
OJIS.

3. Jlunun
HaIpPsHKEHHOCTH
u
SKBUTIOTCHIIHAIIb
HbIE
TTOBEPXHOCTH.

8

12

KoHcmekT, perenue
3a1a4

[1] §1-5,9,10

[5] §1-8,112.

Koncrmexr,
perieHue
3a1a4

2.BekTop HHAYKIINU
3JIEKTPUUYECKOTO
OIS

1. [ToTok BekTOpa
WHIYKIIAH.

2. Teopema
Octporpaackoro-
l'aycca.

3.
DneKkTpruyecKoe
noiie
3apSKEHHBIX
IUIOCKOCTEH,
mapa, MIIHHIPA.

12

Koncnekr, pemenune
3a7a4

[1] §6-8

[5] §§12-
15,17

Koncmexr,
pelienue
3aja4

3.IlpoBoHMKH B
ANEKTPUIECKOM
noJe.

1.
DIJIEKTPOEMKOCTb.
2.
Konpaencaropsi.
3. DHeprus

12

Koncmekr, pemienue
3a7a4

[1] §22-30
[5] §§21-
24,26-32,
[1] §15-
20,34-37

Koncnexr,
pereHue
3aja4
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SJICKTPHUYCCKOIO
T10JI4.

[5] §33-40.

4.ITocTossHHBIN
ANEKTPUYECKUN TOK.

1. 3akon Oma.

2. 9]1C.
ConpoTuBieHuE.
3. 3akoH
Jxoynsa-Jlenna.

12

Koncnekr, pemenue
3a1a4y

[1] §§34-
37,69.7 [5]
5.2,5.3, 5.6,

5.7.

KoHcrexT,
pelieHue
3a7a4

5 Kmaccuueckas
3JICKTPOHHAS TEOPHS
HpOBOI[I/IMOCTI/I
METAJIO0B.

1. PaGota
BBIXO/IA.

2.
TepMOdIeKTpOHH
ast DMUCCHSL.

3. KonrakTHas
Pa3HOCTh
ITOTCHIINAJIOB.

12

KoHcniekr, pemienue
3a1a4y

[1] §7.1-72
[5] §155-158
[1] §74,76,77

Koncnexr,
pelieHue
3aj1ad.

6.2J1eKTpOHHAS U
JIBIPOYHAST
IMPOBOAMMOCTD
HIOJTYIIPOBOTHUKOB.

1. KonrakT aByx
HOJIYIIPOBOTHUKO
B.

2.
[TonynpoBoIHUKO
BbIE OBl U
TPaH3UCTOPBHI.

12

KoHcniekr, pemienue
3a1a4y

[1] §78-83
[5] §166-168

Koncnexr,
peleHne
3aja4

7.3akoH buo—
Cagapa—Jlamnnaca.

1. MaruuTtHOE
T10JIC TIPSIMOTO U
KPYrOBOTO TOKOB.
2. Hupkynsus
BEKTOpa
HaNPSDKEHHOCTH
MAarHMTHOT'O
ITOJISL.

3. MarautHoe
I10JI€ COJIEHOU IA.

12

KOHCHCKT, pPCUICHUC
3aaa4

[1] §38-42

Koncmexr,
pelieHue
3a7a4

8.3axoH AMriepa.

1. Cunpl,
JIEWCTBYIOIIME HA
TOK B MarHUTHOM
ToJe.

2. Kontyp ¢
TOKOM B
MarHuTHOM TOJIE.

10

KOHCHGKT, peuiceHuc
3aaa4

[1] §46,48,49

Koncnekr,
pereHue
3aja4

9.Cuna JlopeHnria.

1. IBuxenue
AJEKTPOHA B
ANEKTPUYECKOM U
MarHuTHOM
TOJISAX.

2. Db odexr
Xoma.

10

KoHcnekr, pemenue
3a1a4

[5] §103-106

Konucmexr,
pelienue
3aja4

10.OnexTpoMaruuTH
ast MHYKIIASI.

1. 3akoHbI
®dapazes u
Jlena.

2. CaMOMHTYKIIHS
U B3auMHas
WHTYKITHS.

10

Koncrekr, perienue
3a7a4

[1] §59-62
[5] §124-129

Koncnexr,
pereHue
3aja4
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3. DHeprus
MarHuTHOI o
TOJI5, TOKH
CMEUICHHUS.

Bcero

76

114

OnTuka 5 cemectp

1.Teoperuueckue
OCHOBBI ~ BOJIHOBOM
ONTHUKHU

1.OcHOBHBIE
3Tarbl pa3BUTHUSA
ONTUYECKUX
TEOPUH.
2.0Tpaxenue u
MpeJIoMJICHUE
TJIOCKHUX
3JIEKTPOMAarHUTH
bIX BOJIH.

6

Koncnekr, pemenue
3a1a4y

[2] cTp. 3.

[3] §§1, 2.

[1] .15,
§113.

KoHcriexT,
pelieHue
3a71a4

2.IlpocTpaHcTBEHHA
s W  BpEMEHHasd
KOTE€PEHTHOCTb.

1.YcnoBus
uHTEp(EepEeHIINOH
HBIX MAaKCUMYMOB
Y MUHUMYMOB.
2.Nurepdpepomer
pol. [Ipumenenue
UHTEpPEPEHINH.

Koncnekr, pemenue
3a1a4

[2] Ti1.4-5.
[3] §12-15.
[2] rn.5

Koncnexr,
pelieHue
3a7a4

3.0OcHOBHbIE
XapaKTePUCTUKU
T HpaKIIMOHHON
PEIICeTKH.

1.VYriooBas n
JIMHEHHAs
JUCTIePCHS,
paspermaromas
CIIOCOOHOCTb.

2. Indpakuus
PEHTICHOBCKOT'O
M3ITydeHUSI.
3.IlonsTue 00
ONTHYECKOM
rojorpaguu.

KOHCHCKT, PCUICHUC
3aaa4

[2] rn.6. [3]
§19-23. [2]
.6, §§13-
15.[2] rn.8.
[3] §24.

Koncmexr,
pelieHue
3a7a4

4.I'eomeTpuyeckas
OITHKA KaK
IIpEeACIbHBIN ClTydan
BOJIHOBOM ONTHKHU.

1.YBenuuenune
ONTHYECKUX
npubopoB  (Jyma,
MHUKPOCKOTI,
3pUTETBHAS
Tpy0a).
2.Ilpenen
paspelnieHus
(TMHEWHBIH,
YTJIOBOM).
3.CnekTpanbHble
pUOOPBHI.

Koncnekr, pemenune
3a7a4

[1] §§115-
117

[2] §207

Konucmexr,
pelienue
3aj7a4

5.EcTecTBEHHBIN U
MOJISIPU30BaHHBIN
CBET.

1.Crioco0b1
MIOJIy4EHUs
MOJISIPU30BAHHOT O
CBeTa.

2.Yron
bprocrepa.

Koncnekr, pemenune
3a7a4

[1]§112.[2]
ri.3.

[1] §134-
141. [2] 1.9,
10 §§5-6.[3]
§§40-46

Koncmnexr,
pelenne
3a7a4
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3. OnaunTrdeckas
Hu Kpyronast
TTOJISIPU3AITHSL.
4.Bpamienue
IUIOCKOCTH
TOJISIPU3AIUH.

6.0nTuKa
AQHU30TPOMHBIX
cpen.

1.JIyueBblie
MOBEPXHOCTU B
OJIHOOCHBIX
MOHOKpHUCTAJIJIax.
2.0npenenenue
HaNpaBJICHUN
BEKTOpa
IToiuTHHTA u
BOJIHOBOT'O
BEKTOpa B
AHU30TPOITHBIX
cpenax.
3.MaTepdepennn
A JIMHEHHO
MOJISPU30BAHHBIX
BOJIH.

Koncnekr, pemenue
3a1a4

[1] §142-145

KoHcrexT,
pelieHue
3a7a4

7.J]lucniepcus crera.

1.Metonasl
onpeeaeHus
CKOPOCTH CBETA.
2.OKcrepuMeHTaln
BHEIE METO/BI
W3y4YCHUS
JTUCTICPCHH.
3.IlornomieHue
OIITHYECKOTO
W3JIYYCHHUS.

KOHCHCKT, pPCUICHUC
3aaa4

[2] rm. 1. [3]
§§47,48,63

Koncmexr,
pelieHue
3a7a4

8.Paccesuue cBerta.

1.PaneeBckoe
paccestHue.

2. KomOnHaIImoHH
0€ paccesiHue.

KOHCHGKT, peuicHue
3aaa4

[1] §§146-
147. [2] o

13. [3] §§69-
73

Koncnekr,
pereHue
3aja4

9.IIpeoOpazoBanus
Jlopenua.

1.CnenctBuss  u3
peoOpa3oBaHU.
2.9¢dexr
Honunepa.

KOHCHGKT, peuiceHuc
3aaa4

[1] §§148-
151

[8] rn.7.

Koncnekr,
pereHue
3aja4

10.0OcHOBEI

KBAHTOBOU OIITUKH.

1.®oTorddexT:
BHEIITHH.
BHYTPCHHUH,
BECHTHJIbHBIMN.

2. 3aKOHEBI
TEIJIOBOTO
W3IIy4EeHHUS.

3. PentrenoBckoe
W3JIy9eHHE,  €ro
OCHOBHEIC
CBOMCTBa. 3aKOH
Mo3nm.

KOHCHGKT, peuiceHuc
3aaa4

[1]7.3, §§9-
10

[2] .15, §1,
§2

Koncnekr,
pereHue
3aja4
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11.0mbITHI 1.XapakTepucTik 1 4 Koncnekr, pemmenne | [1] 1.3, §§9- | Koncnekr,
JleOenena. 1 ¢oToHa. 3a7a4 10 pereHue
2.00bscHeHNE [2] rn.15, §3, | 3amau
JIABJICHUS CBETA C 84
TOYKH 3peHust
KOPIYCKYJISIPHOM
u BOJIHOBOU
TEOPUHU.
12.Kopnyckynspro- | 1.9¢dexr 1 4 Koncnexr, pemmenne | [1] 1.3, §§8- | Koncmekr,
BOJIHOBOII nyanu3Mm. | Kommnrona. 3a1a4y 12 pelieHue
2. T'uniotesa ne [2] rn.15, §5 | 3amau
bpoiins
Bcero ‘ 12 56
\ du3uKa aToMa, siipa 4 JIeMeHTAPHBIX YacTULl 6 cemecTp
1.Mopenu aroma. 1 OnbITHI 2 6 Koncmnekr, pemenne [1] Koncmexr,
Pezepdopna o 3aja4 §59,62,63 penieHue
paccesHuIO o- 3ama4
YaCTHIL.
2. dopmyna
Pezepdopna.
2.Ilocrynatst bopa. | 1. ®opmyna 2 6 Koncnexr, pemenue [1]§ 64 Koncmexkr,
banbmepa. 3a1au pelieHue
2. OnbITHI 3a1a4
O®panka u ['epria.
3.YpaBHenue 1. dusnueckmii 2 6 Koncmnekr, pemenue [1] Koncmexkr,
[Ipenunrepa. CMBICJI BOJTHOBOM 3aja4 §§65,66,67. | peuieHue
GbyHKIUH. 3a1a4
2. JIBmxeHue
YJACTHIIBI B
MMOTEHLUAIBHON
SIME.
4.CnuH snektpoHa | 1. MarHuTHbIHI 2 6 Koncnekr, pemenue [1] Koncnexr,
U aToma. MOMEHT 3a1a4 §§69,71,72. | pemenue
ANEKTPOHA U 3a/1a4y
aroma.
2. BextopHas
MOJIENTb aTOMa.
5. Tabnuua 1. IpuHumn 2 6 KoHcnexkr, pemenne [1] Koncnexr,
XUMHYECKUX [MTaymnu. 3a1a4 §§69,76,77. | pemenue
AJIIEMEHTOB 2. 3anonHeHue 3a/1a4y
JI.. MenneneeBa. | 3JIEKTPOHHBIX
000JI04eK U
110/1000J104€K.
6.ATOM B 1. Dddekr 2 6 Koncmnexr, permenune [1]T7. 8 Koncmexr,
MarHMuTHOM TIOJIE. 3eemaHa. 3a1a4 perieHue
2. OnbITH 3a7a4
[lIrepHa u
['epnaxa.
7.CtpoeHue 1. KanenbHast u 2 6 Koncnekr, penenue [1] Koncnexr,
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aTOMHOTO SI/Ipa. o0oJoyeuHast 3a1a4 §§87,88,89 | pemienue
MOJIETIH Si/Ipa. 3ama4y
2. ledexT macchl
Y DHEPTHs CBSI3U
anpa.
8.OkcniepuMenTansy | 1 Ousznueckue 2 4 Kouncnekr, pemmenne | [1] §§68,90 | Koncmexkr,
HBIE METO/IbI MPUHIIMIIBI 1 3a1au pelieHue
AIepHON (PUBHKH. YCTPOUCTBO 3a1a4y
MPUOOPOB IS
perucrpamnuu
YaCTHIL.
9.Bunel 1. a-pacnan 2 4 Koncnekr, penienue [1] §91 IIpakTruec
paZi0aKTUBHBIX 2. B-pacnan 3a1au Koe
W3ITYy4eHU. 3. y-u3ny4yeHue 3a/1aHue
4. [TpumeHeHme [5] 21-6,20
PaliOaKTUBHOTO [6] 6-
W3JIYYCHHUS. 221,225.
10. S nepubie 1. SAnepnas 2 4 Koncnekr, pemmenne | [1] §§92,93 | Koncmexkr,
peaxiuu. SHEpPreTHKA U 3a1au pelieHue
9KOJIOTHSL. 3a1a4y
2. Peakuuu
pacnaza
TSKENBIX A1Ep.
3. Ynpasnsemast
TepMosIepHas
peakuus.
Bcero 20 54

5. ®OH]I OIEHOYHBIX CPEJACTB JJs TMPOBEJEHHWSA TEKYIIEM W
MPOMEXYTOYHOM ATTECTAIIMU MO JUCIATIJIMHE
5.1. llepeyeHb KOMIETEHIUI C YKa3aHUEM 3TanoB UX (POPMHPOBaHHS B Ipolecce OCBOECHHA
o0pa3oBaTeIbHOM NPOTrPAMMBI

Koa u HauMeHOBaHHe KOMIIETEHIIMH

Jtanbl GopMHUPOBAHUSA

[TK-1. Cnioco6eH ocBanBaTh ¥ UCHIONB30BATh TEOPETUIECKUE 3HAHUS
Y TIPAaKTUYECKUE YMEHHS M HaBBIKU B TIPEIMETHOM 00NIaCTH IpU
pereHnH MPOQPECCHOHATHHBIX 337144

1. PaGoTa Ha y4yeOHBIX 3aHSTHS.
2. CamocrodrenbHas padora.
3. [IpakTrueckast mOATOTOBKA.

5.2. Onucanue noka3sarejieil U KpUTEpHeB OLEHUBAHUS KOMIETEHUMA HA Pa3IMYHBIX ITanax ux
(hopMupoBaHusi, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Ouen | VYpoBeHb Orarnsl Onucanue Kpurepun | Hlkana

uBae | chopmMHpo ¢dbopmupoBaHus IoKazaresieu OLICHMBAH | OLICHUB

Mbl€ | BaHHOCTH us aHMs
KOMII
€TeHI]
U

[IK-1 | [ToporoBer | 1.  Pabora  Ha | 3HaTthb: ocHoBHble Mojenu | JlaGopato | Illkana

17} y4eOHBIX 3aHATHS. | 337a4 B PAMKax JAUCHUIUIMHBI C pHBIE OLICHUB

2. Y4EeTOM ux rpaHull | paboThl, aHUs
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CamocrosTenbHas | IPUMEHUMOCTH. pemeHue | nabopa
pabora. YMmers: IpPaMOTHO 3ama4 TOPHBIX
HCIIO0Ih30BaTh B pabor,
npogeccuoHaTbHON IIKana
NeSITeIbHOCTH 0a30Bble 3HAHMS OLIEHUB
(GyHIaMEHTAJIBHBIX — Pa3/IeioB aHUS
¢u3uku, co3maBaTh MOJENHU peleHu
THUIOBBIX MPO(ECCHOHATBHBIX g 3a7a4
3aJjad M HHTEpPIpPETUPOBATh
MOJyYCHHBIE  PE3yJbTaThl ¢
y4eToM IpaHuIl
MIPUMEHUMOCTH MOJIEJICH.
[Ipomuny | 1.  PaGora  Ha | 3HaTh: ocHOBHBIe Mojuenu | Jlaboparo | Illkana
TBIN y4eOHBIX 3aHATHS. | 337a4 B PAMKax JAUCHUIUINHBI C pHBIE OLICHUB
2. y4eTOM ux rpaHuI] | padoTHI, aHUs
CamocrosTenbHas | IPUMEHUMOCTH. pemienue | yabopa
pabora. YMmers: I'PaMOTHO 3ajad, TOPHBIX
UCIOJIB30BATh B | mpakTHyec | pador,
npogeccuoHaIbHON Kas IIKana
JeSITeIbHOCTH 0a30BbIe 3HAHMS | TIOJATOTOBK | OICHHB
(GyHIaMEHTAJIBHBIX  pa3/esoB a aHMs
¢bu3nKu, Cco3/1aBaTh MOJIENHU petieHu
TUIOBBIX MPO(ECCHOHATBHBIX s
3aJad M HMHTEPIPETUPOBATH 3ajad,
[IOJlyYeHHbIE  pPE3yJIbTaThl ¢ IIKana
y4eTOM TpaHUIl OLICHUB
NPUMEHUMOCTH MOJIeNIEH. aHMs
Baaners: METOJIaMH IIPaKTU
UCIOJIb30BAHUSA B YeCcKoM
npodeccnoHaTBbHOM
JeSITeIbHOCTH 0a30BbIX 3HAHUM
(yHIlaMEHTaJIbHBIX  Pa3/eyioB
¢buzukn JUIs CO3JIaHMS
MoJelIen THIIOBBIX
npodeCCHOHANBHBIX 3a/lad U
WHTEPIPETAIMNA  TTOJTYYEeHHBIX
pe3yabTaTOB C YUYETOM TI'PaHUI]
MPUMEHUMOCTH MOJICIICH.
Illkajia 1 KPUTEPHHU OLIECHUBAHNS PellleHus 3a1a4
YpoBHU OLleCHUBAHUS Kpurepuun ouennBanus baer
Bricokuit (0TIMYHO) Ecmu crynent pemmn 71-90% ot Beex 3amaq 8-10
Ontumanssblii (xopomo) | Ecnu crynent pemmn 51-70% ot Becex 3a1au 5-7
Y 10BJIETBOPUTEIBHBII Ecmu crynent pemmi 31-50% ot Beex 3anau 2-4
HeynosnerBoputensusiii | Ecau crynent pemmn 0-30% ot Bcex 3amau 0-1
IlIkana u KpuTEepUM OllEHNBAHMS JAOOPATOPHBIX padoT
YpOBHH OLleHHBAHMA Kputepun orieHuBaHus Bael
Bricokuit (0TIMYHO) Ecmu crynent Bemonann 71-90% mabopatopHbIX padot 8-10
OntumanbHsbli (xopomo) | Eciu cryaent BeinonaHui 51-70% nabopaTtopHbIx paboT S5-7
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Y 0B TBOPUTETBHBII Ecmu crynent Bemonnun 31-50% nabopaTopHBIX paboT 2-4
HeynosnerBopurensubiii | Eciu ctyaent Beimonami 0-30% nabopaTopHbIX padoT 0-1
IIIkajia onleHUBAHUS MPAKTHYECKO# MOJATOTOBKH
Kpurepuu onenuBanus baibt
1. mpakTHdeckoe 3aJaHuE BBITOJHEHO B YCTAHOBIEHHBINA CPOK C UCTIOIB30BAHUEM
pEKOMEeH Il IPero1aBaTes;
2. TIOKa3aH BBHICOKUN YpOBEHB 3HAHMS M3YUYECHHOTI'O MaTepHaia Mo 3aJaHHOH TeMe,
3. yMmeHwue riyboKo aHaIU3HpOBaTh MPoOJIEeMy U JieiaTh 0000IIAOIIHE MPAKTHKO- 8-10
OpPUEHTUPOBAHHBIC BHIBOJIBI;
4. paboTta BBINIOJHEHA 0€3 OIMMOOK M HEIOYETOB WU JOIYIICHO He 00Jiee OTHOTO
HE/I0ueTa.
1. mpakTuyeckoe 3aJlaHue BBIIOJIHEHO B YCTAHOBIIEHHBIN CPOK C HCIIOIb30BAHUEM
PEKOMEHJalUi [TPEIo1aBaTells;
2. TOKa3aH XOPOUIMH YPOBEHb BIIAJICHUS M3YUYEHHBIM MaTepUaioM IO 3aJJaHHOU
TEME, 5-7
3. paboTa BBIMOJIHEHA MMOJHOCTHIO, HO JOMYIIEHO B HEH:
a) "He OoJsiee oHOM HErpyOO# OMIMOKH U OJHOTO HEIOUETa
0) niu He GoJee TBYX HEAOYETOB.
1. mpakTuyeckoe 3aJaHHE BBIMOJIHEHO B YCTAHOBJICHHBI CPOK C YaCTHYHBIM
UCTIOJIb30BAaHUEM PEKOMEH/IAINI MPETIOAaBaTes; 94
2. TPOJEMOHCTPUPOBAHbI MHUHHUMAIIbHbIE 3HAaHUS IO OCHOBHBIM TeMaM
M3Y4EHHOTO MaTepuaa.
1. ymcno ommMOOK U HEAOYETOB MPEBOCXOTUT HOPMY, MPU KOTOPOH MOXKET OBIThH
BBICTABJICHA OIICHKA «YJIOBIECTBOPUTEIIBHO» WU €CIIA MPABWIBHO BBITIOJTHEHO
MeHEee MOJIOBUHBI 33/I1aHUS; 0-1
2. eciy OOydYalolMiics HE MPUCTYNAJ K BBINOJIHEHUIO 33/IaHUS WIH TPABUIBHO
BBITIOJIHIII He OoJjiee 10 mpoIeHTOB BCEX 3aIaHM.
IIIkajia OnleHUBAHUA KOHCIEKTA
YpoBHU OLleCHUBAHUS Kpurtepuu ouennBanus bambt
Bricokwuii (oTInyHO) Ecnu crynent orpasun B koncnekre 71-90% ot Becex Tem 8-10
OntumansHslii (xopomo) | Eciu cryaenT otpasun B koncnekTe 51-70% oT Bcex TeM 5-7
Y 10BNETBOPUTENBHBIN Ecnu ctynent orpasun B koncrnekte 31-50% ot Bcex Tem 2-4
. | Ecau cTyneHT oTpa3ui B KOHCTIEKTE OTPa3Hil B KOHCTIEKTE
HeynoBnerBopuTenbHbIit 0-1

0-30% oT Bcex TeM

5.3. TunoBble KOHTPOJbHbIE 3aJlaHMSl WJIM HHbIe MaTepHaJibl, He0OXOAMMBbIe /I OLEHKH
3HAHMH, YMEHMii, HaBBIKOB M (MJIM) ONBITA [eSATEeJbHOCTH, XAPAKTePHU3YIOIIHMX 3Talbl

(l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B nmpouecce OCBOCHUs 06p330BaTeﬂbH0ﬁ NnporpaMmmbl

IIpumepHble 1a0opaTopHbIe padoTHI

Tema 3anaTus Ay'II . 3aHATHA

CamocrosiTenbHas padboTa
Bomnpocs! k 3amuTte

Mexanuka 2 ceMecTp

Pa6ota Ne 4 ITpoBepka OCHOBHOT'O Bemonuenue n | 1. Cucrema orcuera. OcCHOBHbIE
3aKOHA JUHAMMKY JJIs Bpalllalouuxcs | 3aliura TIOHSITHS KHMHEMAaTUKHU: BEKTOD
TeNl. nabopaTopHOM MIOJIOKEHUS, TIEPEMEIIEHHUE, CKOPOCTbD,

paboThI yckopeHue, myTh. CBs3b MEX]y HUMH B

KOOpJMHATHOM M BEKTOPHOH Qopme.
JIBMKEHHE € OCTOSTHHBIM YCKOPEHHEM U

48




€ro 4acTHBIC CTydau
2. Kunematuka BpalaTeIbHOrO
JIBWOKCHUS. YTJIOBBIE KHHEMATHUYCCKHC
BEJIMYMUHBI  (YIJIOBOE  IE€pPEMELICHUE,
yIJI0Basi CKOPOCTh, YIIIOBOE YCKOpPEHHE),
HX CBS3b C JIMHCHHBIMH BEIUYMHAMHU.
Bpamenue ¢ MOCTOSHHBIM — YTJIOBBIM
YCKOpEHUEM

3. 3aKOHBI HrroTona B
muddepeHMaIbHOl U MHTETpabHOU

hopme

Pabora Ne 3. Onpenenenue CKOpOCTH
roJjieTa IyJIu Py ITOMOIIN
0aJUIMCTHYECKOTO MAsITHHUKA.

Brinosinenue u
3amuTa
n1abopaTopHOit
paboThl

Wmnynec Tenma, cucrteMbl Tel. 3aKOH
COXpaHEHUS UMITyJIbCca H ero
npuMenenue. UMmynbc cuibl

PaGora u MomHOCTE. MexaHudeckas
sHeprusi. KoncepBaruBHbie CHIIBI. 3aKOH
COXpaHEHUS n W3MCHEHHUS
MEXaHUYECKON IHEPTrUn

[IpumeHeHre 3aKOHOB COXpPaHEHHS K
aHaAJIM3y YIIPYTroro U HEyNpyroro yaapos
Xon  paboThI. BriBog ~ pacueTHol

(hopMyIIBI. DKCTIepUMEHTATbHAS
YCTaHOBKA.
MouekyasipHasi pu3nKa U TEpMOAMHAMHUKA 3 ceMecTp
Pabora Ne 2. Onpenenenue Bennuunbl | Beimonnenue u | TepmoauaaMuveckas cucTeMa.
OTHOIIICHHS TETNIOEMKOCTEH BO3/yXa | 3allluTa TepmonuHaMudeckoe paBHOBECHE.
[PU TIOCTOSIHHOM JIABJICHHH U [TPH n1abopaTopHOit HyneBoe  Hawajgo  TepMOAMHAMHUKH.
[IOCTOSTHHOM 00BbEME. paboThI Buytpennsst sHeprus. Pabora u Temiora

Ilonarue Tema0eMKOCTH. TemIOeMKOCTh
UACABHBIX Ta30B, OJHO-, JBYX- U
MHOTOaTOMHBIX T'a30B

AnmabaTudeckuid mporecc. AnuadaTHas
C)KMMAaeMOCTDb HMASaJIbHOIO ras3a

Xox paboTsl. BeiBog pacueTHoiM
(hopMyIbl. DKCrIEpUMEHTaIbHAS
YCTaHOBKA.

Pabora Ne 5. U3ydenue 3aBuCUMOCTH
TEMIIEPaTypbl KUIIEHUS BOABI OT
BHEIIIHETO J1aBJICHUS.

Brimonuenue n
3ammTa
nabopaTopHOH
paboTsl

OOpatumble 1 HEOOpaTUMBIE MPOIIECCHI.
Bropoe Hayajo TEPMOJVHAMUKH.
[IpuBeneHHas  Temuora.  DHTPOMUS.
CraTucTuecKoe MCTOJKOBAHHE BTOPOTO
HayaJla  TePMOJUHAMUKH. Teopema
Hepncra

WpeanbHbIC TEIIOBBIC MAaIIMHBL. [{MKi
Kapno. Teopemsr Kapno

Hcnapenue n KuneHue xKuaKocTen

Xon paboThl. DKCIIEpUMEHTATbHAS
YCTaHOBKA.

DJIEKTPUYECTBO M MATHETH3M 4 cemecTp

PaGota Ne 3. M3mepenue
COHpOTI/IBHeHI/II\/'I IIPOBOAHUKOB.

Brimonuenue u
3armTa
nabopaTopHOMH
paboThl

1. ConpoTHBI€HNHE TPOBOTHUKOB.

2. 3akon OMa It OTHOPOJTHOTO U
HEOJIHOPOAHOTO YYacCTKa AJIEKTPUUYECKOM
LEOH.
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3. 3akon Oma B nquddepeHnnanbHon

dhopme.

4, CoenuHeHne MpOBOTHUKOB.

5.  3akonmsl Kupxropa wu  wux
MIPUMCHCHHE.

Pab6ora Ne 4. OnpeneneHue eMKOCTH
KOHJICHCATOpa OAITHCTUYECKUM
METOJIOM.

Brinonnenue u
3aImuTa
nabopaTopHOU
paboThI

1. DJeKTpOeMKOCTh MPOBOIHUKA,
€MHUIBI U3MEPEHUSI.

2. Konpencarop. EMkocTh
KOHJIEHCATOpA.

3. DHeprus 3apsHKEHHOTO
KOHJIEHCATOpA.

4. TIIOTHOCTH SHEPTUH DICKTPUUECKOTO
IOJIS.

5. CoeauHeHue KOHIECHCATOPOB B
Oarapero. CBs3b 3apsiia Oarapeu u
HaIPSKEHUS C 3apsI0OM OTIETbHBIX
KOHJICHCATOPOB U HANPSHKEHUEM HA HUX.
6. [TpuHUuMn gencTBUs
0aJITMCTUYECKOTO TAJIbBAHOMETPA.

OnTuka 5 cemectp

Pa6ora Ne 2. Onpenenenue paauyca
KPUBU3HBI JINH3BI C IOMOIIBIO KOJIEI]
Hrrotona.

Brimonaenue u
3armTa
nabopaTopHOU
paboTsl

1. TIlpm KaKuXx YCIIOBUSAX
HaOrogaeTcst UHTEPPEpPEeHITUS?

2. Kakum o0pa3oM monydaroTcs
KOI'€pEHTHbBIE BOJIHBI?

3. OObscHUTH BO3HUKHOBEHUE
koney HproToHa B OTpak€eHHOM U
MIPOXOISIIEM CBETE.

4.  Ilouemy B LIEHTpe
UHTEP(PEPEHIITMOHHON KapTUHBI WHOTIA
HaOJI0AaeTCsl TEMHOE IISITHO, a MHOTJA
ceetoe?

5. MoxHOo I Cc  NOMOIIBIO
YCTaHOBKM, MCIIOJIb3yeMON B pabore,
Ha0JI0AaTh TOJIOCHl PABHOT'O HAKJIOHA?
6. MOXXHO JIH OTIPEICITUTE PATUYC
KPUBHU3HBI TOBEPXHOCTH JIMH3BI IPU
HAJIMYHUHU B IICHTPE
UHTEPPEPEHIIMOHHON KapTHHBI
CBETJIOTO NsiTHA?

Pabora Ne 9. M3yuenue BpaiieHus
IUIOCKOCTH TOJIAPU3AIMA  PACTBOPOM
caxapa B BOJE.

Brinosinenue u
3almTa
nabopaTtopHoOi
paboThI

1. Yro TaKoe CIIEKTpabHas
IJIOTHOCTH JHEPreTUUECKOMN
CBETUMOCTU?

2.  Kak YCTPOEH ONTUYECKUN
MUPOMETpP JJISl U3MEPEHUs] SPKOCTHOM
TEeMIEPATYpHI?

3. Uro Takoe sipKOCTHAS
Temneparypa’?

du3uka aToma, siipa u dJeMeHTAPHBIX YacTHIl 6 cemecTp

PaGora Ne 1. HccenoBanme
aTOMapHOTO CIIEKTpa BOIOpOIa

Brimonuenue u
3armTa
nabopaTopHOM
paboThl

1. Kakum oOpa3om BO30OYyXkaa0TCs
JIMHEeNYaThle CIEKTPHI BOAOpoaa?

2.  YCTPOMCTBO  CIEKTpOCKONa U
MOHOXpPOMATOpa; HAYEePTUTh XOJ Jyden
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B 3TUX MpUOOpax.

3. Kak OOBSICHUTD IOSIBJICHUE
c1a0bIX TOJIOC B CIIEKTPE H3ITYYCHUS
BOJIOPOAHOU TPYOKH?

4, Tloyemy mpusma B CHEKTPOCKOIIES
YCTaHABIIMBACTCS IO HAMMCHBIIUM
YIJIOM OTKJIOHEHUA? Korma
1enecooOpa3Ha Takasi ycTaHOBKa?

5. Ilouemy nzoOpakeHHs
CHEKTPAIBHBIX JIMHUNA UCKPUBJICHBI?

Pabotra Ne 2. HccnenoBanuve

CTalIOHAPHBIX COCTOSIHUI aTOMa IeJIvs

Brinosnenue u

1. KakpM#B KBaHTOBBIMHM YHCJIAMHU

3almTa OTIPENENAIOTCA COCTOSHUS AJIEKTPOHOB

nabopaTOpHOMH B MHOT'OJIEKTPOHHBIX aToMax?

paboThI 2. B dyeMm paznuuue MeXAy OpTO- H
naparejauem?
3. Kakue ¢usnueckue mnpoueccs
IIPOUCXOJAT B Oamione npu

npoBeieHnH orbIToB @panka-I'epra?
4,  Jlna gero B onbiTax dpanka-
I'epua Mexay aHOAOM U CETKOM
co3aaercs HeOOJIbIIOE TOPMO3sIIee

nosie?
3agaun
Tema 3anaTus Ayn. 3aHATUA
Borpocs! k 3amuTe 1a00paTopHbIX paboT
Mexanuka 2 ceMecTp
Kunemaruka Pemrenue Temo OpomieHO BEPTHUKAIbHO BBEPX CO CKOPOCTHIO
3amau 30 m/c. B HEKOTOPOI TOUKE OHO TTOOBIBATIO ABAYKIBI

¢ wuHTepBaioM 2 c. Ormnpeneiauts BBICOTY,
KOTOPOH HaAXOAUTCS TOUKA.

Ha

Jlabopartopnast pa6ora Ne 11.
N3ydeHue 3aTyxarmux
Kosie0aHui U SIBIEHUS Pe30HaHca
IIPU BBIHY)KJCHHBIX KOJIEOaHUSX.

Brinosinenue u
3aImra
nabopaTtopHOit
paboThI

Kak onpenenurs mepuoj KojeOaHWi MasTHHKA
CTATUYECKUM U JUHAMHYECKUM CIIoco0amu?

UeMy paBHO BpeMs, 3a KOTOPOE aMIDIMTY/Ia
3aTyXaroIuX KoJIeOaHuii YMEHbIIAeTCs B € pas?
Kakoit  Bug  umeer rpaduK  3aTyXaroOIIUX
KoJIeOaHuin?

OKcnepuMeHTaJIbHasl YCTaHOBKA.

MouiekyJsipHas pu3uka v TepMOAMHAMHUKA 3 ceMecTp
YpaBHEeHHE TEMIOBOTO OamaHca Pemrenne B cmech, cocTosulyro U3 5 Kr BOABI M 3 KT JIbJa,
3a1a4 Bryctiiar 0.2 K© BOJSHOIO mapa IpH TeMIIEpAType
100° C. Yro npousoiiner? KakoBa cTaHeT
temmeparypa cmecu? ITorepsiMu mpeHeOpeys.
Pa6ota Ne 2. Onpenenenue Bemmonnenue n | Tepmoannamudeckas cucrema.
BEJINYUHBI OTHOIIIEHUS 3ammra TGpMO,Z[I/IHaMI/I‘{€CK06 paBHOBECHC. HyneBoe
TEILIOEMKOCTEH BO31yXa [IPH JIaGOPATOpHO} | HAYANO  TEPMOIMHAMHKH. BHyTpeHHsST 9HEpTHsL.
MOCTOSIHHOM JaBJIEHUH U TIPH padoThI Pabora u Tenora

IOCTOSIHHOM 00BEME.

[onsTre TEIIOEMKOCTH. TemnoemkocTh
WIEABHBIX T'a30B, OAHO-, IBYX- U MHOTOaTOMHBIX
ra3oB

AnmabaTudeckuit MpoIIECC.
CKMMaeMOCTb UJEATBHOIO Ta3a
Xon paboTtsl. BeiBog pacueTHON GOPMYIIBL.
OKcrepuMeHTaJIbHAasl YCTAaHOBKA.

AnmnabarHas
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DJIEKTPUYECTBO U MATHETU3M 4 cemecTp

DIEeKTPOCTaTHKA Pemenue B BepiimHax paBHOCTOPOHHETO TPEYTOJBHHKA CO
3a1a9 CTOPOHOW & HAXOJATCS TOUCUHBIE, IECKTPUUCCKHE
3apansl +(Q, +0, -0. Haiitu Hanps»keHHOCTB
ANEKTPOCTATHYECKOTO oISt B LIEHTpE
TPEYrOJIbHHKA.
Pabota Ne 4. Omnpenenenne | BeimonHeHne u | DIeKTpOEMKOCTb NPOBOJTHHKA, CIIUHHULIBI
€MKOCTH KOHJIEHCATOpa | 3a1ura U3MEepeHusl.
0AJUTMCTUYECKUM METOIOM. nmaboparoproii | Konpencarop. EmMkocts koHzACHCATOpA.
paboTh DHeprus 3apsHKEHHOTO KOHACHCATOPA.

[TMOTHOCTH SHEPTHH AIIEKTPUIECKOTO OIS,

CoemuHeHnne KOHIEHCATOpoB B Oatapero. CBs3b
3apsima  Oaraped W HANpSHKCHUS C  3apsjioM
OTJENbHBIX KOHJICHCATOPOB W HANpPsDKEHHUEM Ha

HUX.
[TpunIMn JIEUCTBUA OaJITUCTUIECKOTO
raJlbBaHOMETpa.
OnTuka 5 cemectp
I'eomeTpuyeckas ontuka Pentenue [penommsromuii yron mpusmbl 45%. Jlyu cBeta
3a1a4 BBIXOAUT W3 IIPU3MBI IO TEM XK€ YIVIOM, IIOJ

KakuM OH B Hee BxoauT. llpu »3TOoM nyu
OTKJIOHSETCS OT IIEPBOHAYAIBLHOTO HAIPABICHUS
na yron 25°  Onpemenuts  nokasaTennb
MMPCJIOMJICHHA MaTCpHaJIbl ITPU3SMBI.

Pabora Ne 3. Omnpenencuue | Bemmonaenne u | Judpakuus @paynrodepa Ha OXHOIM IIEH.

JUIMHBI ~ BOJIHBI C  IOMOIIBIO | 3aIHUTa BeiBectu (popMyiy 3aBHCHMOCTH HWHTEHCHUBHOCTH
TUQGPAKITMOHHON PEIICTKH. nabopaTopHOH Mu(parupoBaHHOTO CBETa Ha pEHIeTKe OT yria
paboThI AA(paKIHH.

Kak n3menurcs nupakuroHHasi KapTHHA OT ABYX
menedl 1O  CcpaBHEHWIO C  AU(paKIMOHHOMN
KapTHUHOM OT OJTHOM IIenu?

du3uka aToMa, Apa U YJ1eMEeHTAPHBIX YacTul 6 ceMecTp

Crnektp aToMa Boziopoa Pemenue AToM BOZI0pOZIa U3IIy4aer ¢boToH,
3amau COOTBETCTBYIOIIMH  IEpexody €  HHU3LIEro
BO30YXIeHHOTO ypoBHs cepun Jlaiimana. Kakyro
CKOPOCTh MpHOOpeTaeT aTom?

Pabora Ne 2. UccnenoBanue Brinonnenue u | Kakumu KBaHTOBBIMH — YHCIIAMHU  OINPEICIISIFOTCS
CTaIH/IOHapHI)IX COCTOSH—[[/Iﬁ arToMa 3amuTra COCTOsIHHA  DJICKTPOHOB B MHOI'OQJICKTPOHHBIX
reImst nabopaTopHoii | aromax?

padoThI B uem paznuume Mexay opTo- U mapareauem?

Kakue ¢usnueckue mnpouecchl NPOUCXOIAT B
OayutoHe rpu nposesieHNH onbIToB Opanka-I'epra?
s gero B onbitax @panka-I'epia Mexay aHOIOM
U CEeTKOM cozfgaercss HEOOJbLIOE TOpPMO3ALIee
nojue?

IIpumepHbIe 3a1aHUA ISl NPAKTHYECKOH MOATOTOBKH

2 cemecTp Mexanuka

1. Pa3zpaborarh ¢parMeHT ypoka pemieHus 3agad mo TtemMe «Cucrema orcyera. KuHemMaTudeckue
BEJIMYMHBI: BEKTOpP IMOJIOKEHUS, MEPEMEIICHHE, CKOPOCThb, YCKOpEeHHE, MyThb. KpuBoiamHeitHOE
JBUKEHUE MaTepuaabHOi Touku. HopManbHOE, TAHT€HIIMAIbHOE U MOJHOE YCKOPEHUS. YTIJIOBbIE
KHHEMATUYCCKUE BCINYHHBI, UX CBsI3b C JIMHENHBEIMHA BEJIMYUHAMMU. BpameHMe C IMOCTOAHHBIM
YIJIOBBIM YCKOPEHUEM.»
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Pazpaborates (parmeHT ypoka mo TemMe «3aKOHBI KJIacCHYECKOW MexaHuku. Cucrema eaumHHI
(CH). Nmnynsc MaTepuUaqbHOM TOYKH, HMMITYJIbC CHCTEMBl MAaT€pUAIBbHBIX TOYEK. YpPaBHEHHE
W3MEHEHUs UMITYJIbCa, 3aKOH COXpaHEHUs umnyibca. LleHTp Macc cucTeMbl MaTEpUAIBHBIX TOYEK.
JIBro>keHue LeHTpa Macc. JBHKEHHE Tel C NEPEMEHHOW Maccoi» B KIACCaX TEXHUYECKOIO
npodus.

Pazpaborare cucremy 3amanmii mo Teme «Kunermueckas sHeprus. KoHcepBaTHBHBIC CHIIBL.
[TorenumaneHas 3Heprus cucteMsl. [lonHas MexaHuuecKkas SHEprusi CUCTEMBbL. 3AKOH COXPAHEHUS
MEXaHUYECKOM SHEPrHn.» B BUE (parMeHTa ypoka.

PazpaboraTte ¢parmMeHT ypoka pemieHus 3agad mo reMe «MomeHT uHepruu. Teopema IllTelinepa—
['tolirenca. MoMeHT wuMMyJbca TBEPAOrO Tela OTHOCUTENIBHO OCH. OCHOBHOE YpaBHEHHUE
JUHAMMKHU BPALATEIbHOTO IBUKEHUS TBEPJIOTO TEA.»

Pazpaborate ¢parmeHT ypoka pemeHus 3amad  no Teme «llocrymarel  DHHIITEHHA.
[IpeoOpazoBanust Jlopenna. OTHOCHUTENBHOCTh JJIMHBI OTPE3KOB W TPOMEXKYTKOB BPEMEHH.
IIpeobpazoBanne ckopocteit B CTO. B3auMoCBs3b MacChl M SHEPTHH.» B KJIACCaX TEXHUYECKOTO
npopuII.

Pa3paboraTe TeXHONOrMYECKYIO0 KapTy ypoka mo teme «Pemienue 3amad mo teme: 3akoH ['yka.
[TorennuansHast SHEPTHUs yIpyro AeOpMUPOBAHHOTO TeJa.» B KIIACCAX TEXHUYECKOTO TPOQHIIS.
Pa3paborate cucremy 3amanuii mo Teme «MeToq BEKTOpHBIX auarpamm. J(uHaMuka
KouebaTenbHOrO JBWKEHUS. [IpYKMHHBIA, MaTeMaTHYeCcKUd W (QHU3MYECKUH MasTHHUKH.
3aryxaromue Kone0aHus M HMX XapaKTepUCTUKH. BbIHYKIeHHBbIE KoieOaHus MOI ACHCTBHEM
FapMOHHYECKON BBIHYKIAOIIEH CUIIBL. »

Pa3paborate (pparMeHT ypoka pelieHus 3aJad Mo TeMe «YPaBHEHUS IIIOCKOW TapMOHUYECKOM
OeryIiell BOJHBI CMEIIEHUS, CKOPOCTH, yCKOpeHus u nedopmarmu. OTpakeHHE BOJTH OT TPAHUIIBI
paznena cpen. DHeprus Oeryiieil BOIHBL» B KJIaccaX TEXHUYECKOTo MpoduIIs.

3 cemectp MouiekysipHas pu3nKa ¥ TEePMOAUHAMHKA

1.

Pa3zpaGotare (parMeHT ypoka 1o TeMe «YpaBHEHHE COCTOSHHUS HJEIbHOro rasa. I'a3oBble
3aKkoHbl. OCHOBHOE YpaBHEHNE KUHETUYECKOW TEOPUH ra30B.»

PazpaGotate QparmMeHT ypoka pemeHus 3agad 1o Teme «PacmpeneneHue CKOpocTed 1o
MakcBemty. Pacnpenenenue SHEpPruM MOJEKYJI IO CTEMeHsAM CBoOoabl. bapomerpuueckas
¢dopmyna.» B Kllaccax TEXHUYECKOTO POQUIIS.

Pazpaborate cucremy 3amanuii mo teme «CpemHsis JIMHA U CpeHee BpeMsi CBOOOIHOTO mpodera
monekyi. Juddysus. Buyrpennee tpenue. TemnonpoBoJHOCTE

Pa3paboraTe KOHTPOJIBHO-U3MEPUTEIbHBIE MaTepuabl o Teme «BHyTpeHHss sHeprus. Pabora u
TeIoTa kKak (opMbl oOMeHa 3Hepruel mexay cucremamu. [lepBblil 3aKOH TEPMOIAMHAMUKU.
[IpumeHeHue nepBoro 3aK0Ha TEPMOAMHAMMKY K U30IPOIIEcCaM.» B BUJIe (hparMeHTa ypoka.
Pazpabotare MaTepuanbl npeseHTanuu 1no teme «Kmaccuueckast Teopus M SKCHEPUMEHT. BbiBoj
ypaBHEHHUs aauadatel.» B BUAE (pparMeHTa ypoka.

Pazpabotare MaTepuaisl 1151 00001IeHUs 3HaHUH yyamuxcs 1o teme «TemnoBbie MamuHbl. Lk
Kapno. Teopembr Kapno. Peanbnble mukisl. OuTpomnus. IlpuBenennas terora. CBoOojHas
sHeprus. CTaTUCTUYECKOE UCTOJIKOBAaHUE BTOPOTO 3aKOHA TEPMOJAMHAMMKH.» MPU NOBTOPEHHUH U
3aKperIeHUH MaTepuana.» B BUe (pparMeHTa ypoka.

Pa3zpaboTaTe TEXHOJOTHMUECKYIO KapTy Mo Teme «YpaBHeHHe Ban—nep—Baanbca. BuyTpenHss
SHEPTUs peajgbHOro ra3a.» JJisg KOHTPOJIS 3HAaHUIL.» B KJaccax TEXHUYECKOTO MPOQUIIS.
Pazpabortare ¢parment ypoka mno Teme «lloBepxHOCTHBIN cinoii. [ToBepXHOCTHOE HaTSHKEHHE.
CwmaunBanue. ®opmyna Jlammaca. KanusuispHeie sBiieHus.» B 00111€00pa30BaTEIbHOM KJlacce.» B
KJ1accax TeXHUYECKOro mpoduis.

Pa3paborate ¢parmeHT ypoka pemieHust 3amad no teme «Knaccudukanus KpuUCTaIOB MO THUITY
CBs3€M, aHM30Tpomnus KpucrawioB. Pa3oBble Iepexoabl. PaBHOBecue XKHUAKOCTM U Iapa.
Brnaxnocts. YpaBuenue Kianeitpona—Kinasuyca. JKuakue Kpuctauibl.»

10. Pazpabortats ¢parmeHT ypoka mo Teme «TpoiiHas Touka. TemmoeMKOCTh KpUCTAJUIOB. 3aKOH

Hiononra u [1Tu.» B Kaccax TEXHUYECKOTO MPOQUIIS.
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10.

11.
12.

4 cemecTp DJIeKTPUYECTBO M MAarHETH3M

Pa3paborate (parmenta ypoka no teme «3akoH Kyrnona. HampsikeHHOCTB RJIEKTPOCTATUYECKOTO
noist. [lorok BekTopa HanpsixeHHOCTH. Teopema Octporpanckoro—I aycca.»

PazpabGorare ¢parmenra ypoka pemenus 3anad mno teme «lloreHmman mois, co34aBaeMoOro
TOYEYHBIM 3aPSKEHHBIM TEJIOM, CUCTEMOW TOYEUHBIX TeNl U 3apsbKeHHOM cdepoit. CBs3b Mexay
HAIPSDKEHHOCTbIO M TPaJMEHTOM IOTEHLHMaNa. OJEKTPUYECKOE IIOJEe JUMOJL.» B Klaccax
TEXHUYECKOro mpous.

Pa3zpaborate cucremy 3amanuii mo teme «HampspkeHHOCTH MOJS y TOBEPXHOCTH U €€ CBSI3b C
IIOBEPXHOCTHOM IJIOTHOCTHIO 3apsifa. IIpoBOAHMKM BO BHEIIHEM 3JIEKTPOCTATUYECKOM II0JIE.» B
BUJIE pparMeHTa ypokKa.

Pazpaborare marepuanbl npeseHTauuu 1o teme «llmockuii, cepuueckuii M UIMHAPHIECKUI
KOHJICHCATOPbI. DHEPTrHsl 3JEKTPOCTATUUECKOr o MOJIs.» B BUJE ()parMeHTa ypoKa

Pa3zpabotarte KOHTPOJBHO-U3MEPHUTEIBHOIO Marepuaia mo TemMe «3akoH Oma g ydacTka
anekTpudeckod 1enu. ComnportuBieHue npoBoaHuka. CtoponHue cunbl. IJIC, pa3HOCTh
MOTEHINAJIOB U HanpspkeHue. 3akoH Jxoyns—JIenna.» B kiaccax TEXHUYECKOTo MpoQuIIs.
Pa3paborate Marepuanel ans  0000mieHHMs 3HaHUM yuammxcs mo TeMe «Kiaccuueckas
AJIEKTPOHHAs TEOPUS IPOBOJIMMOCTH METAJUIOB U BBIBOJ M3 Hee 3akoHOB OMa, J[xoyns—Jlenua.» B
BUJIE PparMeHTa ypokKa.

Pa3paboraTe TexHOJOTHMUYECKyl0 KapTy mo Tteme «3akon dapanes. HecamocTosTenpHBIA H
CaMOCTOSITENIbHBIN ra30BBINA Pa3psiibl.» B KJIaccax TEXHUYECKOTO MPOQUIIS.

Pa3paborates ¢parmeHT ypoka pemenus 3amad 1mo Teme «Ombitel  @Dapazes.  3akoH
aneKkTpoMarHuTHOM uHAYKIMU. IlpaBuia Jlenna. Camounaykuus. WHAYKTUBHOCTB. OHeprus
MarHMTHOI'O HOJIS.»

Pa3paborate ¢parment ypoka mno teme «CoOcTBeHHbIE KojeOaHus. BoiHyXIeHHbIE KOneOaHus B
KOHTYpE.» B KJIaccaX TEXHUIECKOTO MPODUIISL.

Pa3paborate ¢parmenTa ypoka pemieHus 3amad no teme «Cucrema ypaBHeHH MakcBenia B
UHTETpaTbHON U auddepeHmansHoi popme. DIeKTpOMarHUTHBIE BOJIHBL. BoilHOBOE ypaBHEHHeE.
Bekrop YmoBa-IloiiHTuHra.»

5 cemectp OnTuka

PazpabGorare (parmeHTa ypoka mo Teme «YpaBHEHHE IUIOCKOH MOHOXPOMATHYECKOW BOJIHBI.
WMHTEHCUBHOCTD BOJIHBL.»

Pazpabotats (hparmenTta ypoka pemeHus 3aaa4 no teme «OCHOBHbIE (POTOMETPHUECKUE €TUHUIIBI.
Kpusas Bugnoctu. ToYeUHBIN HCTOUHUK.

Brimonnenue nabopaTopHOi paboThL.» B KJlaccax TEXHUYECKOTO MPpOpuIIs.

Pa3paborate cucreMy 3ananuii o teme «/HTEpdepeHrs: yClIoBUS MAaKCUMyMOB 1 MUHUMYMOB.
[Tonockl paBHOTO HAKJIOHA U PABHOM TOJILIUHBI.

Brinonaenue 1adbopatopHoit paboTHL.»

PazpaGorate Matepuanbl a1 00OOIIEHHS 3HAHUNH IO TeMe «dudpakmus Dpenenss u
@payHrodepa. XapakTepuCTUKU AUPPAKIIMOHHON PEIIETKH KaK CIEKTPaJIbHOro Mpuodopa.
Brimonnenue nabopatopHoii paboThL.» B BUIE PparMeHTa ypokKa.

Pa3paboraTe MaTepuansl mpe3eHTalMU K ypokam 1o Teme «laeanbHas omrtuueckas cucTema.
3akoHbl TeoMmeTpuueckoil ontuku. Popmyna nuH3bl. KapauHanbHble 3JI€MEHTHI HACATBHON
ONTUYECKON CUCTEMBI.

Brinonnenue nabopaTopHOi paboTHL.» B BUIE PparMeHTa ypokKa.

Pa3paborate cucteMy KOHTPOJIbHO-U3MEPHUTENBHBIX MaTepuaioB 1Mo TeM «CrnocoObl MOTydeHHs
MOJISIPU30BAHHOTO cBeTa. YToia bprocrepa. 3akon Maitoca.

Brimonaenue mabopatopHoit paboThL.» B BUAE (parMeHTa ypoka.

PazpabGorare ¢parmeHT ypoka mo teme «®azoBas u rpymmoBas ckopocTb. OmbiT ®Pu3o 1O
OTIpe/IeNICHUI0 CKOPOCTH CBETA. DJIEKTPOHHAS TEOPHSI TUCTIEPCUU.
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13. BemmonHeHnue nabopaTopHO paboThI.»

14. Pazpabotats (parMeHT ypoka pemieHus 3anad mno teme «OmnbITHOe 00OCHOBAHWE CIELUATbHOM
TEOPUH OTHOCUTEIBHOCTU. B3auMOCBA3b MacChl M SHEPIMM» B KJIACCAX TEXHUUYECKOTO IPOQHIIS.

15. Pazpaborate cucremy 3ajaHuii 1o TeMe «3aKOHBI TeruioBoro usnydenus. Popmyna Ilnanka.
OcHoBHbIE 3aKOHBI (PoTO3(p(exTa. DKCIepuMeHTalIbHOe 000CHOBaHHE (POTOHHON TEOpUH CBETA.
Xapakrepuctuku ¢orona. JlaBienue cpera. PentreHoBckoe uzmydenue. Dddext KommroHa.
Beinonnenue nabopaTopHbIX paboT.» B BUE pparMeHTa ypokKa.

16. Pa3paborate ¢parmeHnT ypoka mo Teme «lwmmoreza ne bpoitna. DxcnepuMeHTaIbHOE
MOJTBEPXKIEHUE THIIOTE3bl O BOJHOBBIX CBOMCTBaX 4yacTull. COOTHOIIEHUE HEONPEAEICHHOCTEN. »
B KJIaccax TEXHUYECKOTo Mpoduiis.

6 cemecTp DuU3MKa aTOMA, AAPAa U JJIEeMEHTAPHBIX YACTHIL

1. Paspaborarp (parmenta ypoka mo Teme «COOTHOIICHHE HeompeaeneHHocTel [elizenOepra.

DKcrepuMEHTAIBHOE MMOATBEPKACHUE TEOpUH i€ bpoiins.

Beinonnenue nabopaTopHOi paboThI.»

3. Pazpabotare ¢parmeHT ypoka pemeHus 3amad no teme «llocrymarer bopa. DHepreruueckue

YPOBHHU BOJIOPOJ10110100HBIX HOHOB. OnbIThl @panka u ['epua.

Brimonnenue nabopaTopHbIX padoT.» B KiaccaX TEXHUIECKOTO MPpodus

Pa3zpabGorare ¢Qparmenta ypoka mo teme «YacTuua B OJHOMEPHOW NOTEHLMAIbHOH siMe.» B

KJ1accax TeXHUYECKOTO MpoduIs.

6. PaspabGorare cucremy 3amanuii mo teme «KBaHTOBble uMcia. COCTOSHHE 3JIEKTpOHA B aToMe
BOJIOpO/Ia. DHEPTETHUECKUE YPOBHHU aTOMa BOJIOPO/IA.» B BUIE (parMeHTa ypokKa.

7. Pa3paboTarh KOHTpPOJIbHO-U3MEPUTENbHBIE Marepuanbl 1o TeMme «KBaHTOBaHME MOMEHTa
UMITYJIbCA U MPOEKIMM MOMEHTA MMITyJibca. MOMEHT MMIIyJbCa MHOTO3JEKTPOHHBIX aTOMOB.» B
BUje (hparMeHTa ypoka.

8. Paspabotare ¢parment ypoka mo teme «OmnbiTel LTepna—Iepnaxa. [punmun Ilaymu. Dddext
3eemana. Ilepmonmueckas cucrema snementoB /. WM. MenneneeBa. XapakTepUCTUUECKHE
PEHTT€HOBCKUE CIEKTPhI. 3aKOH MO31H.» B KlaccaxX TEXHUYECKOTO MPOQUIIS.

9. Paspabotare Marepuanbl Ipe3eHTalMM K ypokaMm o Teme «KoMOMHaIlMOHHOE paccesiHhe CBeTa.
CrioHTaHHOE€ ¥ BBIHYXKIEHHOE (MHIyLHMpOBaHHOE) wu3inydeHue. Jlazeppl. 30HHaAs Teopus
IIPOBOJAMMOCTH.

10. BrimostHeHUE JTAOOPATOPHBIX PadOT.»

11. Pa3zpabotath (hparmMeHTa ypoka pelleHus 3ajad 1o TeMe «3aKoHbl PaJMOAaKTHBHOTO pacmasa.» B
KJIaccaxX TeXHUYECKOTO MpoQuIs

12. Pa3zpabotath (parMeHT ypoka 1o Teme «Monenu sizpa, 3apsa u Macca. SnepHslie cuibl. Jlegext
MAaccChl U SHEPIUsl CBSI3U.» B KJIacCaX TEXHUYECKOTO MPOPHIIS.

13. Pazpabotate cucreMmy 3afaHuil Mo TeMe «3aKOHbl COXpAHEHUs, SHEPreTHUecKuil 3PQexT,
noporosas 3Heprus, 3pGeKTUBHOE ceueHre peakiuu. Peakuyuu qeneHus u cCUHTe3a.»

14. PazpabGorate ¢parmeHta ypoka 1o Teme «Jlentosl u agpoHsl. OOMEHHBIM XapakrTep
B3aMMO/JICICTBUS.» B KJIaccaX TEXHUYECKOTO MPOPHIIS.

15. Pazpabotate (parmMeHTa ypoka peuieHHs 3ajad M0 TeMe «3aKOH COXpaHEHUs OapuOHHBIX M
nenToHHbIX uyucen. Crtpoenue wyactuil. KBapkoBas Monenb HYKJIOHOB. ['JTIOOHBL» B Kiaccax
TEXHUYECKOTO MPOdUIIs.

no

o s

CIIMCOK BOITPOCOB K 5K3AMEHY (mexanuka)

2 cemecTp
1. MarepuanbHas TOYKa M €€ KHHEMAaTUYECKHE XapaKTepUCTHUKU. BekTopsl mojokeHus,
IepeMELICHUs, CKOPOCTU U YCKOpeHUs. [IpoieHHBIN TyTh.
2.  JIBMKEHHE TOYKH C IOCTOSIHHBIM YCKOPEHUEM.
3. JIBMKEeHHE TOUKH 10 OKPYKHOCTHU. YTJIOBBIE EPEMELICHNE, CKOPOCTh U YCKOPEHUE TOUKH.
4.  CBs3b JUHEHHBIX U YIIIOBBIX XapaKTEPUCTUK MPU ABMKEHUU TOYKU MO OKPYKHOCTH.
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17.
18.
19.
20.
21.

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.

JIBrKeHNE TOUKHU IO OKPYKHOCTHU € MTOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM.

Kunemarnka MexaHu4eckoro kojiedarenbHoro apwxkenus. Ilepuon, yacrora, daza u aMmiuTyaa
koJsebanuii. CMeleHrne, CKOpoCTh U YCKOPEHHUE KOJIEOTIOMEHCs TOUKH.

Crnoxenue xonebanuii. Meton BekTopHBIX quarpamm. Ourypst Jluccaxy.

NuepuunaneHbie cuctemsl oTcuera. [IpuHuun oTHOocuTensHOCTH [anumes.

3axonsl HproToHa.

Cuiia n Macca. 3akoHbl JuHaMUKU HproToHA.

3akoHbl nuHaMuKu HeroToHa.

3aKOHbI IMHAMHUKU CUCTEMbI MAaTEPUAIbHBIX TOYEK.

Heunnepuunanehbie cuctemsl oTcuera. CHIIbl HHEPLIVH.

Nmnynbc MaTepraabHONW TOUKH, UMITYJIbC CHIIBL, OOLIMI BU BTOpOro 3akoHa HerotoHa.
NMnynbsc cucTeMbl MaTepUANIbHBIX TOYEK. 3aKOH COXPAHEHUSI UMITYJIbCA CUCTEMBI.

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

NMiynbec cuCTEMBI MATEPUANIBHBIX TOYEK. JIBUKEHUE LIEHTpa Macc.

LleHTp Macc CUCTEMBI U €T0 CBOMCTBA. J[BH)KEHHE LIEHTpa Macc MO IeHCTBUEM BHEITHUX CHJL.
LleHTpbI Macc TBEPABIX TEN MPOCTEUIINX (HOPM.

JIBrKeHHEe cuCTEeMBI IByX MarepuaibHbIX Touek. [IpuBenennas macca.

[IpumeHeHre 3aKOHOB COXpaHEHMs K aHalIM3y YIOPYroro ynaapa (LEHTpaJbHOIO U
HEIEHTPAJIBHOIO).

[IprMeHeHne 3aKOHOB COXpaHEHUs K aHAJIM3Y HEYIIPYroro yaapa, IpuBEICHHAs Macca.
JIBrkeHue Ten ¢ nepeMeHHOoN Maccol. YpaBHeHue Memepckoro. @opmyna [{nonkoBckoro.
3aKOH BCEMUPHOTO TArOTEHUs U 3aKoHbI Kemepa.

CBobonnoe nagenue. Kocmuueckue cKopocTu.

HekoncepBatuBHble cuiibl. TpeHHE TOKOS, CKOJIBKEHUS U KaueHUsl. 3HaUeHUE TPEHUs B IPUPOJIe
U TEXHUKE.

Onucanue NBMKEHHUS] TOUKHM 10 OTHOLIEHHMIO K TpaekTopuu. HopmanbHoe, TaHreHIuanbHOE U
MIOJIHOE YCKOPEHHSI.

Pabora cunpl. Kunernueckas sHeprus MaTepUaIbHOW TOYKH, KHHETUYECKAs SHEPTHsI CUCTEMBI.
Teopema Kenwura.

[TonHas MexaHuuyecKkas IHEprusi CHCTEMbl. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPTHH.
[ToTennnansHbie (KOHCEPBATUBHBIC) CUIIBI, TOTEHITMAbHAS YHEPTHS CUCTEMBI.

OHeprus. BzauMocBs3b Macchl M SHEPTUU B CHEMAIBHON TEOPUN OTHOCUTENILHOCTH.

IlosHas s HEPrUs MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAHEHHUS YHEPTUHU.

MoMeHT uMIylibca MaTepUaJbHOM TOYKM M MOMEHT CHUJIbl (OTHOCUTEIBHO TOYKU U
OTHOCHUTEJIBHO OCH). 3aKOH U3MEHEHHs MOMEHTa UMITYJIbCa.

[TocTynmarenbHOE M BpalmareJbHOE ABMKEHUE TBEPAOrO TeEla, MIHOBEHHAs OCh BpPAILCHHS,
BEKTOp OECKOHEYHO MaJIoro MOBOPOTA.

JIBrkeHne TBEPAOrO Tella OTHOCHUTEIBHO HEMOJIBHKHOM OCH. MOMEHT HMITyJIbCa, MOMEHT
MHEPLUU TeJla OTHOCUTEIBHO OCH.

MoMeHT uMITyJibca CUCTEMBI. 3aKOHBI COXPAaHEHUS U U3MEHEHHUSI MOMEHTa UMITYJIbCa.

OCHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKCHMUSL.

Mowment nnepuuu. Teopema IlTelinepa—I toiirenca. MOMEHT HHEPIIMU TOHKOTO CTEPKHS.
MowmeHT uHepiuu. I’ 1aBHbIE OCH MHEPLUU TBEPAOIO Tejla. MOMEHT HHEPLUH TOHKOIO JUCKA.
MoOMEHTBI HHEPLIUH MPSAMOYTOJIBHOTO MapauIeNIeIIUIENa, KPYTOBOIO HUJIMHIPA U SJITUIICOUA.
CBs13p MOMEHTa CWJIBl C YIVIOBBIM YCKOPEHHEM IIPHU BpAIICHUU TBEPAOIO TEJA OTHOCHUTEIBHO
OCH.

I'mpockor, mpereccus THpOCKoIa.

PaGora u mouiHOCTH IpU BpallaTelbHOM ABM)KEHHUU. KuHeTHueckasi SHeprusi Bpallarolierocs
Tena.

Kunernueckast sHEprust TBEpOTO TEINA.

YcnoBust paBHOBECHUS TBEPAOTO TEJIA, BUbI PABHOBECHS.

[IpocTeie MEXaHU3MBI.
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47.

48.
49,

50.
51.
52.
53.
54,
55.

56.
57,
58.
59.
60.

arw

©ooNe

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22,

[IpyxunHBIA, MaTeMaTHYeCKui, pusznuecknii MasTHUKA. COOCTBEHHBIC YAaCTOTHI M TEPUOMIBI
KoJeOaHuil ITUX MAsITHHKOB.

[Ipy>xuHHBIA MaITHHUK. 3aKOH COXPAHECHHS YHEPTUHU MIPH KOJICOAHUSIX.

3aryxatomme KojeOaHWs, UX XapaKTepUCTUKU (Nepuol, KOIPPHUIMEHT 3aTyXaHHs,
Jorapu(MHUYECKUN JEKPEMEHT, T0OPOTHOCTH ).

BreinykaeHHbIe KOJIeOaHMs KOJIeOATeIbHBIX CHCTEM. SIBIICHUE pe3oHaHca.

Hanpsixenue, abcontoTHas U oTHOCUTeNbHas Aeopmarun. 3akoH ['yka.

Hedopmarus TBEprOro Tena, BUAb qegopmannu. 3akon ['yka. DHeprus ynpyroit negopmanuu.
JlaBieHue B mokoseics >KuIKOCTH, CHla AaBlIeHUs. 3aKkoH [lackas.

3akoH Apxumesna. Y ciIoBUe IJIaBaHUS TEJl.

Pacnipenienienne naBiieHHs C BBICOTOM B TOJE TSOKECTH. BplTankuBaromas cuia. 3aKoH
Apxumena.

CranuoHapHO€ JaMHHAPHOE TEUCHHE KUIAKOCTU, TPYOKH TOKa, ypaBHEHHE HEPa3pPHIBHOCTH.
VYpaBnenue bepuyiu.

VYupyrue BosHbI. YpaBHEHUE IJIOCKON Oeryiieil BOJIHbBI U €€ XapaKTePUCTUKH.

BonHoBoe ypaBHeHue. CKOPOCTh yIPYroi BOJHBIL. YJIbTPa3ByK, IPUMEHEHUE.

DOHepreTuYeckne XapakTepUCTUKH IUIOCKOW Oerymieil ympyrod BonHbl. IloTOK sHepruu,
IJIOTHOCTH MOTOKA 3HEepruu. Bektop YMoBa.

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

HaBinenne raza. AOcomtoTHas Temreparypa. MpaeanmpHbiid Ta3. ['a3oBbie 3akoHbl (boiis-
Mapuortra, ['eii-JIroccaka).

Mopeinb nieanbHOro rasa.

VYpaBuenue Knaneiipona-Menzeneesa.

OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHIECKON TEOPUHU UCAITBHOTO rasa.

Pacnpenenenne ckopocreit mo MakcBemny. Pacnpenenenue sHepruum MoOJIEKyJl HO CTENEHSIM
CBOOO/IBI.

Bbapomerpuueckas popmyna.

Cpennee 4nCiIo CTOJTKHOBEHUH U CPEIHSS ITTHHA CBOOOTHOTO TTpoOera MOJIEKyII.

SBnenus nepenoca (auddysus, TEMIONPOBOAHOCTH), BHYTPEHHEE TPEHHE.

BuyTpenHss sHeprus.

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

TepmoauHamuueckass cucrteMa. TepMoaMHaMHYecKoe paBHoBecue. IlapameTrpsl coCTOsTHUS.
BuyTpenHss sHeprus.

[lepBoe HavasI0 TEPMOJAUHAMHUKHU.

TenmoeMkocTh. YpaBHeHue Maiiepa.

PaGora raza npu u3mMeHeHuu ero oobeMa.

[IpumeneHue nepBoro Haydajga TEPMOJMHAMHKU K H30IpolieccaM (M30XOpPHBIM, M300apHBI,
M30TEPMHUUECKUN).

Anuabatudeckuii porecc. Ypasuenue [lyaccona. Pabora mpu agnabatuyeckoM mpoiiecce.
Ob6patumsbie U HeoOpaTuMebIe npoiiecchl. [{ukibl. Bropoe Hauano TepMOgMHAMUKHY.

uxn Kaprao u ero koappuimeHT nose3Horo AeUCTBUS I UEaTbHOTO Ta3a.

PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.

CgoiictBa xuakocrei. [lapnenne Jlamaca. CmaunBanue. Kanuuisipasie siBIEHUS.

TBepaple Tena. @a3oBbIe MEPEXOBI.

[Tonumeps! U )KUAKHUE KPUCTAILIHI.

CIIMCOK BOITPOCOB K 9K3AMEHY (a1ekTpru4ecTBO 1 MarHeTH3M)
4 cemecTtp
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10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22,
23.
24,

25.
26.

27.
28.

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.

DJieKTpuyeckue 3apsaapl U 1mojis. CBOMCTBA JIEKTPUUYECKOrO 3apsija: ABa BHJA 3apsioB, 3aKOH
COXpaHEHUS U JUCKPETHOCTH 3aps0B, SJIEMEHTAPHBIN 3apsi.

N3ydenue snekTpoMarHuTHIX BOJIH. OnbIThl ['epiia.

3axoH Kynona. Hanpske€HHOCTb JIEKTPOCTaTUYECKOTO OIS,

BonHoBoe ypaBHEHHE. DIIEKTPOMarHUTHHIE BOJIHBI B BAKYYyME, CKOPOCTh UX PacipOCTpPaHEHUSI.
HanpsikeHHOCTD 10JIsl TOUEYHOI0 3apsSKEHHOIO TEla.

Buxpesoe anekrpuueckoe nozie. Tok cMmelleHns, cucteMa ypaBHeHuss MakcBesa.

[IpuHuuMn cyneprno3uiuu JIeKTPUUECKUX MOJICH.

Broinyxxaennbsie KosiebaHusl B KOHTYpE.

HamnpskeHHOCTs M mOTEHUMan 1oJsA Aunois. Jlunmosis BO BHEIIHEM OJHOPOJHOM U
HEOJIHOPOJHOM IIOJIE.

OnekTpuueckuii kosiebaTenpbHbIi KOHTYp. CoOcTtBeHHBIE KoseOanusa. Dopmyna TomcoHa.
3aryxaromue KoieOaHusl.

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

PaGota u MOIIHOCTH NEpeMEHHOro Tmoka. llepemaya SJIEKTPOIHEPrUM HA PACCTOSHUM.
Tpancdopmarop.

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

®da3oBbIe AMArpaMMBbl U METO]T KOMIIEKCHBIX aMIUTUTYI.

PaGora cuit 31eKTpoCcTaTHueCcKOro MoJs Mo NMepeMenIeHIIo 3apshkeHHbIX. [loTeniman.

Pe3ucrop, karyiika HHIYKTUBHOCTH, KOH/IEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.
DKBUINOTEHIUAJIbHBIE TOBEPXHOCTH. CBA3b NOTEHIIMAJIA U HAMIPSYKEHHOCTH MOJIS.

3akon OMa juts 1eneit nepeMeHHoro Toka. Pezonanc.

[ToTeHuman noss TOYEYHOTO 3aPsKEHHOI0 Tela, CHCTEMbl TOUEUHBIX 3apsKEHHBIX TEll.
[Tonyuyenue nepemennoro JJIC. Kasucraumonapusie TOKH. JleiiCTByroOIee 3HAUYEHHE CHUIIBI
MIEPEMEHHOT0 TOKaA.

Pacnipenenenue 3aps0B B 3apsyKEHHOM ITPOBOJHUKE. DKBUIIOTEHIIMATILHOCTD ITPOBOAHMKA.
DHeprus U IIOTHOCTh S3HEPTUU MarHUTHOTO TOJIA.

DNEKTPOEMKOCTh YEAUHEHHOIO IPOBOAHUKA. DJIEKTPOEMKOCTh KOH/IEHCATOPA.

SBnenue snexkTpoMarHUTHOM HMHAYKUMU. OnbiTel Papanes. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuud. [Ipasuino Jlenna.

EmkocTh minockoro kongaeHcaropa. CoeiMHEHHE KOHAEHCATOPOB.

Marnutomexannueckue siBaeHus. OObsicHeHue aua-, nap-, geppomarseruaMa. MarHUTHBIHA
ructepesuc. [locTossHHbIE MarHUTBHI.

DHeprus 3apsKEHHOr0 TPOBOAHMKA.

MarnuTtHoe none B MarHeTukax. HamaranueHHocTb. CBSI3b UHIYKTUBHOCTH U HANPS)KEHHOCTH.
3aKOoH IMOJIHOTO TOKA.

Nunykuus  snekTpocratuueckoro mosst.  JludnmekTpuueckas —MpOHMUIIAEMOCThb. Teopema
Octporpaackoro-I'aycca nmis mosus B AUAIEKTPUKE.

Cuna Jlopenua. OnpezeneHue yaeabHOro 3aps/ia 31eKTPOHa.

DHeprus 3apsKEHHOTO MPOBOJHUKA. DHEPTUsl 3apsHKEHHOT0 KoHAeHcaTopa. [noTHOCTh sHeprun
3IEKTPOCTATHYECKOTO MOJISI.

Cuuta, AeiicTByIOIIas Ha JIEKTPUUECKUI TOK B MarHUTHOM mnojie. opmyna Ammepa.
B3aumopeiictBue TokoB. MarauTHoe nose Toka. MHIyKIKs MarHuTHOTO MOJISL.
CamocTosTENBHBII M HECAaMOCTOSITENIBHBIA 3apsii B raze. BoibTammepHas XapaKTepHUCTHKA
3apsija B rase.

Hupkymsiius BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIA.

[IpoBoauMOCTb 31eKTPOIUTOB. 3aKoH OMa A1 37eKTpouToB. 3akoHbl Dapazes.

3akoH buo-Capapa-Jlarutaca. MHAyKIMsS MarHUTHOrO IOJISL  IPSAMOTO, KPYroBOro M
COJIEHOUJJAJIBHOT'O TOKOB.

CropoHHHE CUIIBL. DIEKTPOABIKYIIAs cuia. 3akoH OMa i ydacTka 1enu, coaepsxkamiero 3/C
U JUIsl 3aMKHYTOH e u.

Onekrpuuecknit Tok. Cuia Toka. [ImoTHOCTB TOKA.
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41.

42.
43.
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47.
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50.
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11.
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13.
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15.
16.
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19.
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24,

25.
26.
27.
28.

0.

[IpumecHas mpoBOAMMOCTb MOTYNPOBOAHUKOB. [10TyIIpOBOHUKOBBIE JUOIBI U TPAH3UCTOPHI.
CoOcTBeHHass TMPOBOAMMOCTH MOJYIMPOBOJHUKOB, €€ 3aBHCHUMOCTH OT TEMIepaTypbl U
OCBEIIICHHOCTH.

Huddepenunansuas popma 3akona Oma.

PaGota u MolIHOCTh 1IenH MOCTOSHHOTO ToKa. 3akoH JIxoynsa-JleHua.

DNEKTPUUECKUN TOK B BaKyyMe. DJIIEKTPOHHAs JlaMIla (110, TPUOA).

N3o0perenne pamuocssizu [lomoBeiM A.C. NMpUHIMIT paaudoCcBA3uW W paauoiokanuu. [llkama
AJIEKTPOMArHUTHBIX BOJIH.

PaszBerBnennslie nienu. [Ipasuno Kupxroda.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb METAILIIOB.
[Tonspusle n HenossipHbIE MOJIeKybl. [lomsapusanus quaneKTpuKoB. [0 pru30BaHHOCTS.

Buapl pa3psaaos (Taeromui, Iyropoid, MICKpOBOW U KOPOHHBIN).

O/1C camonnaykuu. THIyKTUBHOCTh IPOBOAHMKA.

Karonueie nyuun. [lonsatue o miasme. Mcnonp3oBanue ra3oBeIX pa3psaoB B TEXHHUKE.

3axoH OMa 111 OTHOPOAHOIO Y4acTKa AIeKTpudeckoi 1enu. ConpoTrBIeHUE POBOIHUKA.

CIIMCOK BOITPOCOB K 3K3AMEHY (onTuka)
5 cemecTp

TeopeTnueckne OCHOBBI BOJTHOBOM ONTUKU. BonHoBoe ypaBHenue. [1nockue BonHBbI.
doromeTpusi. JHEPreTUUYEeCKUE U BOJIHOBBIE BEJMUMHBI, UX elUHUIbl. KpuBas BugHOCTH.
Wntepdepennus ceera. Korepentnsie BoaHbl. CriocoObl ux noiydenus. I[IpocrpancTBeHHas u
BpEMEHHAasi KOTEPEHTHOCTb.

[Tonockl paBHOI TONIIMHBI U paBHOrO HakjIoHa. IHTephepomeTpsl.

Hudpaxius csera. [Ipuanun Iolirenca-dpenens. 30ap1 OpeHerns.

Hudpakius Openens (Ha KpyriioM OTBEPCTHH U KPYTJIOM JIUCKE).

Hudpakmus Opaynrodepa (Ha oHOM 1mIenw, Ha TUPPAKIIMOHHON PEIIETKE).

OCHOBHbBIE XapaKTEPUCTUKU AU(PPAKIIMOHHON PEIIETKH.

Judpakius peaTreHoBckoro uznydenus. @opmyna Bynbeda—bperra.

I'eomeTpuueckas ONTUKA KaK MpeebHbIN ciaydail BOTHOBOW onTUKH. OCHOBHBIE MOHATHSA (JIyY,
NapaKcHallbHbIE My4KH, UJIeaIbHAsl ONTHYECKas CUCTEMA, CONPSYKEHHBIE TOUKH).

[Ipenomnenue myueit mpusmon, cpeprueckoil rpaHuieit pazena IByX Cpell.

OnTHueckas cuia JUH3bIL.

®opMyna JIUH3BL.

I'maBHBIE UM (QokanbHble MIOCKOCTH. OnTHYecKue MpUOOpPHI - JIyna, MUKPOCKOI, 3pUTENbHas
TpyOa. YBenuuenue. [Ipenen pasperiueHus (JUHSWHBIH, YTIOBOIA).

[Tonapuzanus ceera. [lonsipuszarops! 1 aHanu3aTopsl. 3akoH Mantoca.

JIBoiiHOE JTydenpenomiieHne. JlydeBble MOBEPXHOCTH B OAHOOCHBIX MOHOKpPHCTAILIAX.
Ompenenenue HampaBieHU BekTopa [lOMHTHMHra W BOJHOBOTO BEKTOpa B aHU30TPOMHBIX
cpenax.

DnunTudeckas U Kpyropas noJisipu3aiusi.

WuTepdepeniys TMHEHHO NOISPU30BaHHBIX BOJIH.

Jucnepcus cera. MeTo bl ONpeeieHust CKOPOCTH CBETA.

da3zo0Bas ¥ rpynmnoBasi CKOpocTb.

DnexTpoHHas (K1accuyeckas) Teopus JUCIIEPCUU.

Paccesnue cBera MyTHOW cpenoil (paneeBckoe paccesHue). MoJeKyIsIpHOE paccesHue.
KomOunanmonHoe paccestHue.

OKclepUMEeHTaIbHOEe  OOOCHOBaHME  CHEIMAJbHOH TEOPHUM  OTHOCHUTENIBHOCTH  (OTBITHI
Maiikenbcona—Mopiu, @u3o, Taynca).

S dext Homepa.

TennoBoe nznyuenue. 3akon Kupxroda, 3akon cmenienust Buna, 3akon Credana-bonbiimana.
®opmyina [Linanka.

®oT03QPeKT: BHEIIHUA, BHYTPEHHUI, BeHTUIIbHBIH. OCHOBHBIE 3aKOHBI.
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29. DKcrnepuMeHTaIbHOE 000CHOBaHWE (DOTOHHOM TEOPHH CBETA.

30. Xapaktepuctuku (poToHa (3HEPruUsi, UMITYJIHC, MOMEHT UMITYJIbCA).

31. JaBmenume cpeta. OmbiTel JleOeneBa. OObBsICHEHHE NABIICHUS CBETa Ha OCHOBE BOJHOBOW H
($bOTOHHOIT TeopuH.

32. Oddextr Komnrona. KopnyckynsapHo-BoJIHOBOH Ayanusm. ['unoresa ae bpoiins.

CIIMCOK BOITPOCOB K OK3AMEHY (®u3uka atoma, s7pa 1 3J1€MEHTapHbIX YaCTHIL)
6 cemecTp

=

I'unioresa ne bpoits. 3aBUCUMOCTD JUTMHBI BOJIHBI J1e Bpoiisis OT MacCchl U SHEPTUM YACTUILBI.

2. Mopnens aroma bopa-Pesepdopna. ITloctynmatet bopa. Pacder sHepreTudyeckux ypOBHU

BOJOPOJIOTIO00HBIX HOHOB.

BriBog popmyist Pesepdopaa.

4.  DKcnepuMEHTalIbHOE MOJATBEP)KIIEHUE AMCKPETHOCTH PHEPreTUYECKUX YpoBHEH aroma. OIBITHI
®panka u ['epua.

5. Yacrtuna B 6ECKOHEYHOM OJTHOMEPHOM MOTCHIIMAIBHON siMe. PacueT sHepreTnueckux ypoBHEH H

BEPOSITHOCTH OOHAPY)KEHUS YACTHUILIBI B 3aJaHHOIH 00J1aCTH SIMBI.

CnuH 1 MarHUTHBIA MOMEHT JIEKTPOHA.

MHuoroasnekTpoHHbIe aroMbl. KBanToBbIe uncna L, S, J.

O6acTh 3HaYEHHI U PU3NIECKUIT CMBICT KBAaHTOBBIX uncen N, |, my, S, Ms.

[IpaBwiio 3amoiaHEHMs] AJIEKTPOHHBIX OOOJIOUEK M I07000J0YEK B MEPUOAUYECKON cHUcTeMe

anemenToB J[.1. Menaeneera.

10. OcoOeHHOCTH PEHTICHOBCKUX CHEKTPOB (CIUIOIIHBIX U XapaKTEPUCTUIECKHX ). 3aKOH MO3JIH.

11. HWznyuyeHue aroma B MarHuTHOM moiie: 3¢ ekt 3eemana (HOpMaIbHBIN U aHOMAIbHBIH).

12. CnocoObl co3maHusi CpeAbl C WMHBEPCHOM 3aCEeNeHHOCThIO ypoBHeH. CIOHTaHHOE U
BBIHYXJCHHOE H3Ty4deHue. Jlazepsl.

13. MonekynsapHsie CHEKTpbl. BpaimaTenbHbie 1 KojaebaTenbHble YPOBHH.

14. OOmue 3aK0HBI PAJAMOAKTUBHOTO pacmnaaa. AKTUBHOCTh PaJIMOAKTUBHOTO Mperapara.

15. Buasl paivOaKTUBHBIX U3TyYEHUI U UX CBOWCTBA.

16. DkcmepuMEHTAIBHBIC METOABl HW3YYCHHsS SACPHBIX W3NydeHud. HoHM3ammoHHas Kamepa,
CUYETUMKH, KaMepa BunbcoHa u my3sIpbKoBasi Kamepa.

17. VYcrpoiicTBo u HazHaueHUE Macc-cniekTporpada. M3orormsr.

18. 3apsg u mMacca siapa. SaepHbie cuibl U uX cBoiicTBa. [Ipupoaa saepHbIX ChilL.

19. Mopnenu sigpa (karenbpHas U 000JI04YEUHAS).

20. 3aBUCHMOCTH yJEIbHON YHEPTHH CBSI3U S/Ipa OT MAaCCOBOTO YHCIIA.

21. Tlpumepsl simepHbIX peakiuii. OOmme XapakTepUCTHUKU. JHepreThdeckuid >PQexT u mopor
SIZIEPHOM pEAKLINH.

22. SlpepHasi SHEpreTUKa M SKOJOTHSI.

23. DnemeHTapHbIe YacTHIIBI (Ompenenenue, kaaccudukanus). KBapku, rIrOOHBI.

24. OyHIaMEHTAIBHBIC B3aUMOJCUCTBUS. AJPOHBI W JICNTOHBI. 3aKOH COXPAHCHUS JICNTOHHBIX U

OAapUOHHBIX YHUCEIL.

w

©®~No

5.4. Meroanueckne MaTepuabl, ONpeAesiiONe NPouelypPbl OLCHUBAHWS 3HAHWH, YMCHHH,
HABBIKOB M (MJIM) ONBITA [JAeATEJNbHOCTH, XAPAKTePU3YKOIIMX IJTanbl (POPMHPOBAHUA
KOMITeTEeHI U

B paMKax OCBOCHUA AUCHUINIMHBI NPEAYCMOTPCHBI: BBIIIOJHCHUEC W 3allydTa J'Ia60paT0pHI>IX
paloT; peleHue 3a7ay; yCTHBIH ONMpPOC; MpaKTHYECKasi MOATOTOBKA.

ConocTaBUMOCTh peﬁTHHFOBBIX ToKazareiei CTYACHTA IO PasHbIM AWCHUILUIMHAM M OaJUILHO-
PEUTHHTOBOM CHUCTEMBI OLIEHKH YCHEBAa€MOCTH CTYJICHTOB OOECIeYMBAeTCs MPHUHATHEM €IUHOTO
MeXaHHM3Ma OLIEHKH 3HaHUN CTYJEHTOB, BBIPAXKEHHOTO B Oajiax, coriacHo kotopomy 100 GanioB —
3TO TMOJIHOE YCBOGHHE 3HAHMUU MO y4eOHOH IUCLHMIUIMHE, COOTBETCTBYIOIIEE TPeOOBaHUAM y4eOHOM
IIPOTPaMMBI.
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MakcumanbHBIA pe3yabTaT, KOTOPBIA MOXKET OBITh IOCTUTHYT CTYACHTOM IO KakaoMy u3 biiokos
peiitunroBoii ouenku — 100 6amnos.

OtBer oOyuwaromerocss Ha 3aué€re C OLEHKOM OLIEHMBaeTcd B Oamiax € Y4eTOM IIKabl
COOTBETCTBUS PEHTUHTOBBIX OLIEHOK MATHOATLHBIM OLICHKAM.

B 3a4eTHO-’K3aMEHALIMOHHYIO BEIOMOCTb M 3aUETHYIO KHW)KKY BBICTABJISIFOTCS OLIEHKH I10
nATHOAITFHOM IIKaJIe U PeHTHHIOBBIC OIICHKH B Oajuiax.

IIpu nosydeHun CTyIEHTOM Ha 3a4€Te C OLICHKOW HEYJOBJIETBOPUTEIBHON OLIEHKH B BEIOMOCTb
BBICTABJISIETCSl PEUTHUHIOBAasA OIleHKa B Oaiiax (MeHbuie 40 6ayuioB), COOTBETCTBYIOMIAs (DaKTUUECKUM
3HaHUAM (OTBETY) CTYJICHTA.

Kputepun oueHKHM 3HaHMH CTYAEHTOB B PaMKax KaKAOH y4eOHON IUCHMIUIMHBI WIM TPYII
IMCLUUIUIMH BBIPaOATHIBAIOTCS MPETOAaBaTENIIMU COTIIACOBAaHHO Ha Kadeapax yHUBEPCUTETa UCXOs
u3 TpeOOBaHUI 00pa30BaTENbHBIX CTaHIAPTOB.

[IIxajia oneHUBAHKS DK3aMeHa.

Kpurepuu onenuBanust babt
[TostHBIE M TOYHBIE OTBETHI HA JIBa BONPOCA 3aU€THOrO MM SK3aMEHALIMOHHOTO OMIIeTa.
CBo0OoHOE BiaJileHMEe OCHOBHBIMHM TEPMHUHAMU U MOHATHSIMU KypcCa; IOCIEI0BATEIbHOE
¥ JIOTUYHOE M3JI0KEHHE MaTepraja Kypca; 3aKOHUeHHBIE BBIBOBI H 000011eHns o teme | 22-30
BOIIPOCOB; HCUEPIIBIBAIOIINE OTBETHI HA BOIPOCHI IPH CJja4e IK3aMEHA.

[TonHbIE W TOYHBIE OTBETHI HA JBa BOIPOCA 3a4ETHOTO MJIM SK3aMEHAI[MOHHOTO Ouiera.
3HaHME OCHOBHBIX TEPMHHOB M TIIOHATUH Kypca; IIOCIEIOBATEIBHOE W3JI0KEHHUE
MaTepuaia Kypca; yMeHue GopMylIMpoBaTh HEKOTOPBIE 00O0IICHHS IO TeMe Bompocos; | 15-21
JIOCTaTOYHO IOJIHBIE OTBETHI HA BOIPOCHI IPH CJjau€ IK3aMEHA.

[TonHbBIN ¥ TOYHBIA OTBET HA OJMH BOIPOC 3a4E€THOTO WJIM SK3aMEHAIIMOHHOTO Ouiera.
VY IOBIETBOPUTEILHOE  3HAaHME  OCHOBHBIX ~ TEPMHHOB M IIOHATHM  Kypca,
YIIOBJIETBOPUTEIHHOE 3HAHWE W BIAJICHUE METOAAMU M CpEACTBAMH pemieHus 3aaad; | 10-14
HEJOCTaTOYHO  IIOCIEAOBATEIbHOE  U3JIOKEHUE  MaTepuana  Kypca,  yMEHHUe
(dopMyIHpOBaThH OTAEIHHBIE BHIBOJIBI M 000OIIEHHS 110 TEME BOITPOCOB.

[TonHbIN 1 TOYHBIN OTBET HA OJUH BOINPOC 3aYETHOI'0 MJIM SK3aMEHAI[MOHHOI0 OuiieTa u
MEHee. 0-9

HTorosas mkaJja BbICTABJIEHHS OLIEHKH 110 JUCHHUILIMHE.

Onenka no 5-0amibHON Onenka no 100-0annbHOM
cucTeMe cucTemMe
OTJINYHO 81 -100
XOpOIIIO 61 - 80
YJIOBJIETBOPUTEIBHO 41 - 60
HEYJIOBJIETBOPUTEIHHO 0-40

6. YYEBHO-METOJNYECKOE U PECYPCHOE OBECHEYEHUME JJUCHUIIJIUHBI

6.1. OcHoBHas UTEpaTypa:

1. [Tpommn, B. U. Ananu3 pe3ynbTaToB M3MEpEHUN B AKCIEPUMEHTAIbHOU (u3MKe : ydueOHOe
nocodue / B. U. [Ipommn, B. I'. CugopoB. — Cankr-IlerepOypr : Jlanp, 2022. — 172 ¢. — TekcrT :
anexktpounsii. — URL.: https://e.lanbook.com/book/212651

2. Cagenbes, N.B. Kypc obmieit ¢pusuku : yue6.mocodue st By3oB B 3-x T. - CIIO. : Jlans, 2019.
— TekcT: HenmocpenCTBEHHBIN

3. CrapoBukoB, M. 1. Beenenue B 3KcriepuMeHTaNIbHYIO0 GU3UKY : yueOHOe nmocooue. — CaHKT-
[Terepoypr:  Jlamp, 2022. — 240 c¢. —  Tekct: onmekrtponnsii. —  URL:
https://e.lanbook.com/book/210155

6.2. JlomoyiHUTeIbHAS JIUTEpaTypa:
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https://e.lanbook.com/book/212651
https://e.lanbook.com/book/210155

1. banutaues, 10.A. ®yHnaMeHTanbHBIE SKCTIEPUMEHTHI (hu3ukH : Kype aeknuii / FO. A. bamutaues, /1.
JI. bormanos. - M. : JEHAH/L, 2012. - 240c. — TekcT: HEnocpeICTBEHHBIH

2. bepukamBmwim, B. III. Crartucrtuueckas oOpaboTKa JaHHBIX, IUIAHUPOBAHUE SKCIIEPUMEHTA M
cllydaiiHble Tporiecchl : yaeOHoe mocobue mis By3oB / B. LI bepukamBumu, C. I1. Ocbkun. — 2-¢
m3a. — MockBa : IOpaiit, 2023. — 164 c¢. — Tekcr : osnekrtponnbii. — URL:
https://urait.ru/bcode/515268

3. bonmapes, b. B. Kypc o6meit ¢busuku B 3 kH.: yueOHuk s By30B / b. B. bonmapes, H. II.
Kanammaukos, I'. T'. Cnupun. — 2-¢ m3a. — Mocksa : HOpaiit, 2023. — TeKcT : 3MeKTpOHHBIA. —
URL:

https://urait.ru/bcode/532493

https://urait.ru/bcode/532032.

https://urait.ru/bcode/532034

4, bopmosckuii, I'. A. Ob6mas ¢usuka B 2 1. : yueOHOoe mocobue mis By30B / I'. A. BoproBckuii,
D. B. bypcuan. — 2-¢ u3n. — Mocksa : FOpaiit, 2023. — Texker : anexrtponnsii. — URL:
https://urait.ru/bcode/515228

https://urait.ru/bcode/515437

5. OCcHOBBI TEOpPHH IKCIIEpUMEHTA : yyeOHoe mocodue ais By30B / O. A. 'opnenko, H. M. Bop6Garnp, T.
I1. Moxaesa, A. C. IIpockypun. — 2-e u3a. — Mocksa : FOpaiir, 2023. — 180 c¢. — Teker :
anexkrpounsiii. — URL.: https://urait.ru/bcode/517904

6. Kocunos, A. JI. Metonsl ¢pu3nyeckoro 3KCnepuMeHTa : ydeOHoe mocoOue s By3oB / A. JI.
Kocunos, A. I'. Koctiopuna, O. A. Bparun. — Mocksa : IOpaiit, 2022. — 86 c. — Tekcr :
anexkrpounsii. — URL.: https://urait.ru/bcode/494206

7. JlutHeBckuii, JI. A. OOpaboTKa SKCIIEPUMEHTAIBHBIX PE3YIHTATOB B TAOOPATOPHOM MPAKTUKYME T10
¢busuke : yuebHo-meromuueckoe mocodue / JI. A. Jlutaesckuii, 0. M. CocHoBckuii. — OMCK :
OMI'VIIC, 2022. — 31 c. — Tekcr : anexrponnsiit. — URL: https://e.lanbook.com/book/264449

8. ITapdenos, I1. C. IIpubopsl 1 MeTOABl SKCIIEpUMEHTANIBHON (u3uku : yuyedbnoe mocodue / I1. C.
[Mapdenos, A. I1. JlutBun, 1. A. Ouungyk. — Cankr-IletepOypr : HUY UTMO, 2017. — 71 ¢. —
Tekcr : anexrponnsiii. — URL: https://e.lanbook.com/book/110425

9. Teoperndeckoe M 3KCIEPUMEHTAIFHOE HCCIIEAOBAHUE (PHU3UKO-XMMHYECKHX CHUCTEM : YydeOHOe
nocobue / U. K. I'apkymun, M. A. Cyxapenko, A. B. bypuakoB [u ap.]. — Camapa : Camapckuii
rocynapcTBeHHbIi Texaudecknii yaupepcuteT, 9bC ACB, 2019. — 344 c. — TekcT : 31eKTPOHHBIH.
— URL.: https://www.iprbookshop.ru/111425.html

6.3. Pecypchl uHGOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « UHTEepHeT»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas anextponHas oubnuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIUIIJINHBI
1. Meronnyeckue peKOMEHAAINH [0 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.
2. Meroanueckue peKOMEHIalluy 110 OpraHu3alii CaMOCTOSTEIbHON PabOThI O AUCHUILUINHAM.

8. UH®OPMAIINMOHHBIE TEXHOJOI'NA JJIS1 OCYIHIECTBJIEHUS
OBPA3OBATEJIBHOTI'O ITPOIIECCA IO JUCHUIIJIMHE
JInneH3noHHoe mMporpaMMHoe odecreyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopManoHHBIE CIPABOYHbIC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLimrocy»

[Ipodeccuonanbubie Oa3bl JTAHHBIX
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https://urait.ru/bcode/515268
https://urait.ru/bcode/532493
https://urait.ru/bcode/532032.
https://urait.ru/bcode/532034
https://urait.ru/bcode/515228
https://urait.ru/bcode/515437
https://urait.ru/bcode/517904
https://urait.ru/bcode/494206
https://e.lanbook.com/book/264449
https://e.lanbook.com/book/110425
https://www.iprbookshop.ru/111425.html
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

fgosvo.ru — ITopran @enepanbHbIX FOCYAAPCTBEHHBIX 00Pa30BATEIBHBIX CTAHIAPTOB BBICIIIETO
o0Opa3oBaHUs

pravo.gov.ru - OdunuanbHpii HHTEPHET-TIOPTAN MPABOBOM WH(MOpMAIUU

www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3oBaHue

CBOOOIHO pacHpoCTpaHseMOe MPOrpaMMHOE OOECeuYeHre, B TOM YHCIE OTECYECTBEHHOTO
IPOM3BOJICTBA

OMC IIneep (s Bocripou3BeACHHS DIEKTPOHHBIX Y 4eOHbIX Mo tyreit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

MatepuraabHO-TEXHHUYECKOE 00€CIICUCHIE TUCITUTUINHBI BKITFOYAET B CeOs:

- yueOHbIe ayAUTOPUH Ji1 MPOBEACHHS y4eOHBIX 3aHSITHUM, OCHAIIEHHbIE O0OpYAOBaHUEM H
TEXHUYECKHUMH CpEACTBaMH OOy4deHHsS: ydeOHOi MeOenbio, JOCKOH, JEeMOHCTPAIlMOHHBIM
000pyIOBaHUEM, IEPCOHATIBHBIMUA KOMITBIOTEPAMHU, IPOEKTOPOM;

- TIOMEIEHUS I CaMOCTOSITEIbHOM paldOThl, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJIKIIOUEHHEM K ceTu «lHTepHeT» M obecrmeueHHeM AO0CTyNna K 3IEKTPOHHOU
nH(POPMAIIMOHHO-00pa30BaTEIBHOM Ccpee.
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