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1. HEJIX OCBOEHUA JUCHUITJINHBI

Hensimu n3y4yeHus y4eOHOM M CUMIIUHBI «PU3HKA» ABJIAIOTCH:
- (opmHupoBaHUE y CTYIEHTOB CIOCOOHOCTH BBIABISATH €CTECTBEHHOHAYUHYIO CYIIHOCTH MPOOJIEM B
Xoze Mpo(ecCHOHANBHON NeATeNFHOCTH M NMPHUBIIEKATh (PU3MKO-MAaTEeMaTHYECKUH ammapar Uil ero
peleHus;
- IMPaKTHYECKOE MCIIOJb30BaHME (DYyHAMEHTAIbHBIX Pa3/ienoB (U3MKHU (MEXaHHKa, MOJIEKYJsSpHas
¢u3nka M TEepMOAMHAMMKA, DSJEKTPOJAMHAMMKA M ONTHKA, OCHOBbl KBAaHTOBOH MEXAaHUKH) IpHU

00BSICHEHUH PE3YIbTATOB XUMHYCCKUX SKCIICPUMCHTOB.

2. MECTO JUCHUILJIAHBI B CTPYKTYPE OIIOII BO CIELIUAJIUTETA

Jucnurnnuna «®Pr3ukay BKIIOYEHA B 00s3aTENBHYI0 YacTh TUCIUTIINH bioka 1.

K ucxomueim TpeboBaHUSAM, HEOOXOIUMBIM TSI U3YUCHUS TUCHUTITUHBI «DU3UKa, OTHOCITCS
3HAHUS, YMECHUS U BUJBI JESTSIBHOCTH, C(HOPMHUPOBAHHBIE B TIPOIleCCe M3YUCHHS (PU3UKU B CpeIHEH
o011eo0pa3oBaTeIbHON HIKOJIE.

Juctunnuna «Pu3nkay SBIseTCS OCHOBOM ISl U3YYEHUS «AHATUTHYECKOU XUMHUN,
«Duznueckor XuMuny, «OpraHndeckon XuMun», «OU3NdeCcKuX METOI0B UCCIIEI0OBaHU,
«KBanToBO# XuMum», «CTpOeHHS BEIIECTBA» U OCYIIECTBICHHS AabHEHIIEH MpodecCHOHATEHON

ACATCIIbHOCTH.

B pe3yjabTare H3y4YCHUdA TUCHUIIVIMHBI CTYACHT JOJIZKCH

3HATh:

- (yHOaMeHTalbHbIE pasfenbl (U3UKUA: MEXaHUKY, MOJICKYISAPHYIO (HU3UKY M TEPMOJUHAMUKY,
JIIEKTPOIUHAMUKY M ONITUKY, OCHOBBI KBAHTOBOW MEXaHUKHU M UCIOJIB30BATh TOTyYCHHBIC 3HAHUS TIPU
OO0BSICHEHUH Pe3yIbTaTOB XUMUYECKUX IKCIIEPUMEHTOB;

- OCHOBHBIC (M3MUECKHE SBICHUS, (DyHIAMEHTAIbHBIC MOHITHSA, 3aKOHBI U TEOPHH KIACCHYECKOW U
COBPEMEHHOM (PU3UKH.

YMmern:

- HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IPHU IJIAHUPOBAHUS XMMUYECKUX HCCIIEIOBAaHUM, aHaIu3a
HKCHEPUMEHTAIBHBIX JAHHBIX U MOATOTOBKU HaY4HbIX IYOJIUKAIHIA;

- pelaTh TUIIOBBIE 3a/1a4y 10 OCHOBHBIM pa3jiesiaM JAUCLUIIINHBL;

- IPUMEHATHh IOJIyYEHHbIE 3HaHMA MO (PU3MKE NPU HM3YYEHUU JPYIMX AUCLUIUINH, BBIIEIATH
KOHKpETHOE (PU3NYECKOE COo/IepKaHue B MPUKJIIAIHBIX 33/1a4aX MPo(ecCHOHATBHON A TeIbHOCTH.

Baanern:



- COBPEMEHHOW HayYHOH anmapaTypoi, HaBbIKaMH BEICHHS (PU3NUECKOT0 HKCIICPUMEHTA;

- OCHOBHBIMH MCTOAAaMHU ITIOCTAHOBKH (1)I/I3I/I‘IGCKOFO OKCIICPUMCHTA, UCCIICAOBAaHUA U PCHICHUA 3a1aY.

3. KOMIIETEHIIMX OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIUITJIMHbI

[Iponecc M3ydeHus: MUCHMIUIMHBI HANpaBlieH Ha (OPMHUPOBAHHE 3JIEMEHTOB CIIEIYIOIIUX

komnetreHui B coorserctBuu ¢ ®I'OC BO u OITOIT BO no naHHOMY HanpaBieHHIO OATOTOBKHU:

Kon HanmenoBanue Nugukarop B pe3yabTaTte ocBOeHMS

KOMIIETEeHII KOMMeEeTeHH U JAOCTHKEHUS AUCHMILIMHBI 00yUalomuiics
um KOMIIETEH MU JOJIKEH
Yuueepcanvnvie komnemenyuu (YK) u unouxamoput ux oocmusiceHus
YK-1 Cnocoden YK-1.1. Aranm3upyer | 3HaATh: CBOH JTINIHOCTHBIC
OCYLIEeCTBJISATH npoGNeMHyI0  cuTya- | OCOOCHHOCTH U PECYpPCBI

KPUTHYECKHIl aHAIN3 U0 KaK  CHCTEMY, YMeTb: aleKkBaTHO —OLEHHBATH
CBOH CrocoOHOCTH u

NPpoOJIeMHBIX CHTYaIHii
HA OCHOBE CHCTEMHOI0
MOAX0/2,
BbIPpa0aTbIBATH
CTpaTeruio AeicTBui

BbIABJIIA €€ COCTaB-
JIAOIUEC u
MCKAY HUMU

CBs3U

BO3MOKHOCTH C COOTBETCTBHEM
KOHKPETHOH CUTyaluu

Baanern: HaBbLIKAMU
CaMOJUArHOCTHKHA  JINYHOCTHBIX
KOMMYHUKATUBHBIX CIIOCOOHOCTEH
B JIEJIOBOM B3aHMMOJIEHCTBUH

YK-1.2. Kpurnuecku
OLICHUBAET HAJAEKHO-
CTb HCTOYHHKOB HH-
dhopmanmm, padortaer ¢
IPOTHUBOPEYUBOM  WH-
dhopmanmeit u3 pazHbIX

3HaTh: CcrnocoObl  CaMOCOBEp-
IIICHCTBOBAHUS CBOEU JIEITEIIb-
HOCTH C y4eToM CBOHX
JIMYHOCTHBIX, [IE€JOBBIX, KOMMY-
HUKATHBHBIX KaUeCTB

YMmerb: onpenensit MNPUOPUTETHI
JIMIHOCTHOTO u mpodeccuo-

HUCTOYHUKOB HaJIbHOT'O pOCTa
Bnanern: npuemamu Ienemnosna-
raHWs W IUIAHUPOBAHUS CBOEH
npohecCHOHATLHON JIESITEThHOCTH
YK-1.3. Paspabatbi- | 3HaTh: BO3MOXKHbIC BapHUaHThHI

BACT M COAEPKATEIBHO
apryMeHTHUpPYeT CTpa-
TETUIO PEIICHUS TPO-
ONeMHOI CUTyaluu Ha
OCHOBE CHCTEMHOTO M
MEKIUCLIUILTHHAPHO-
T0 MOAXO0JI0B

peUICHUA TUIINYHBIX 3a1a4

YMeTh: WCHONB30BaTh HHCTPY-
MEHTBl ~ HENPEPBIBHOTO  CaMo-
00pazoBaHUS

Baamerp: MeromumkamMu - camo-

Pa3BUTHS B CaMOOOpa30BaHUS

Oowenpogeccuonanvusie (OIIK) komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUS




OIIK-4 Cnocooen

MaTeMAaTHYECKUX U
¢uszuyeckux 3agaq

IJIAHUPOBATH PaGOTHI

XHMHYECKOii
HANPAaBJEHHOCTH,
00padaTbIBaTH "
HHTEPNpPeTHPO-

BaTh MoJIy4eHHbIEe
pe3yJbTaThI c
HCII0JIL30BAHHEM
TEOPEeTHYECKUX

3HAHMH "
NPaAKTHYECKUX
HABBIKOB pelenunst

OIIK-4.1. Hcmons3yet
0a3oBblE  3HAHUS B
00JTaCTH MaTeMaTHKU M
(M3UKH TpU  TUIAHUPO-
BaHUU pabOT XUMHUUE-
CKO1 HanpaBJIECHHOCTH
OIIK-4.2.
OOpabaTeiBacT IaHHBIC
C HMCIIOJIb30BaHUEM
CTaHIAPTHBIX CIOCOOOB
arrpoKCuMaln qHuc-
JICHHBIX XapaKTePUCTHK
OIIK-4.3.
Hurepnperupyer  pe-
3yJBTaThl XHMAYECKUX
HaOJFOICHUA C  WCTIO-
JB30BaHUEM  (U3NIEC-
KHMX 3aKOHOB U TIpeic-
TaBJICHUN

3HaTb: TEOpeTHYECKHE
OpraHHMYecKOW  XUMHH,  COBpe-
MEHHBIA YpOBEHb €€ pa3BUTHUSA;
OCHOBBI OpPraHNYECKOH XUMHH,

OCHOBBI

($uU3NYECKO  XUMUH, (usukw,
MaTEeMAaTHKHU.

YMeThb:

OompeneiATh W aHAJIM3UPOBATH
MpoOJIeMbl  XMMWH, ILIAHUPOBATH
CTPaTeTHIo X peIeHMS;
HCIIOIL30BaTh 3HAHUS
TEOPETHUECKUX  OCHOB  XUMHUH,
¢U3MKH W MaTeMaTUKU  JUIs
TJIAaHUPOBAHUS XAMHYECKOTO
SKCIIEPUMEHTA, 00paboTKu H
HMHTEPIPETAIH MOJTyYEHHBIX
pe3yIbTaToB

Biagern: HaBLIKAMH COCTaBIICHMS
IropuT™Ma pereHus

AKCIIEPUMEHTANBHBIX M PacueTHO-
TEOPETHUYECKUX 3a/la4y B 00JacTH
OpraHu4ecKon XHAMUU;
MaTeMaTUYECKUM anmaparomM
HEOOXOUMBIM JIJIsl PEHICHUS 3ajad
OpraHu4ecKOr XUMHUU

4. OB bEM JJUCLHUIIUHBI U BUJIbI YYEBHOU PABOThHI

Tab6auna 4.1.
O0bemM TUCUMIVIMHBI M BUIbI Y4eOHOH padoThl
Buj yueOHoi#i paGoTsbl Bcero uyacos 1 cemecTp 2 cemecTp
OOmast TpyI0eMKOCTh TUCUUILIHHBI 252 108 144
AynuTopHbIE 3aHITUS 152 68 84
Jlexmun 78 36 30
JlaGopaTopHbIEe 3aHATHSA 74 34 42
CamocrositenbHas paboTa 73 38 45
KonTpois 27 - 27

5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB 1 BUJIOB YYEBHBIX

3AHATUI

5.1. CTpykTypa AHCUUILIMHBI

OO61mast Tpy10eMKOCTh AUCIUTUINHBI COCTABISIET 7 3a4eTHBIX €IUHUIL, 252 4Yaca

Taoauna 5.1.




NeNe | HaumeHnoBanme pasaeia Buabi DopmbI
(Tembl)
n/n 2| | yueOHoi paboThI TEKYIIEero KOHTPOJIst
3 yCIeBaeMoCTH
= J | J3 | CP
(5]

1. BBenenne. ®usumka xkax | 1 1 - 1 CobeceoBaHue, TECTOBBIN
Hayka W KaK ydeOHas KOHTPOJIb, OTYET I10 JIa-
JUCUMTUINHA. [Ipenmert GopaTopHoii paboTe.
MexaHuku. OcHOBHBIC (hu- K 5ota 1

OHTpOJIbHAs paboTa
3UYECKUE MOJICIIN MaTepu-
QJIbHBIX TEJL.

2. | Kumematnueckoe ommca- | 1 1 1 2 CobecenoBaHue, TECTOBBIH
HUE JIBIKEHHUS YacCTHII. KOHTPOJIb.
IloctynarensHoe U Bpa-
jaTeabHOe JIBIKEHUE ab- Konrtpomnsnas pabora 2
COJIFOTHO TBEPJIOTO TeJA.

3. 3akonbl Herorona. Uuep- | 1 2 2 2 CobecenoBaHue, TECTOBEIH
[[UaIbHBIE CUCTEMBI OTCYE- KOHTPOJIb.

Ta W TPUHIUN OTHOCH-
tenpHOCTH. [IpeoOpazoBa- Kontposnbnas padota 3
Hus [anunes.

4. |3akoH coxpaHeHHS uM- | 1 1 2 2 CobecenoBanne, TECTOBEIH
nynasca.  AIJTUTUBHOCTD KOHTPOJIb.
Maccel. IlenTtp macc. 3a-

KOH COXpaHEHHsI MOMEHTa Konrponbhas pabora 4
HMMITYJIbCA.

5. Pabora u xkuHermyeckas | 1 2 1 1 CobecenoBaHue, TECTOBBIN
sHeprus. lloTeHnmansHas KOHTPOJIb.
JHEprus. BryTtpennss
SHeprust 3aKOH COXpaHe- Konrposbhas pabora 5
HUS DHEPTHH.

6. YpaBHeHus nBmkenus | 1 2 1 2 CobecenoBanue, TECTOBEIN
TBEpPAOro Teyia. MoMmeHT KOHTPOJIb.

WHEPLIHH  OTHOCHUTEIHHO
ocu. Kunernueckast sHep-
TSl TBEPJOTO TeJa.

7. Kunematuka  rapmonu- | 1 1 2 2 CobecenoBaHue, TECTOBEII
Yeckux KoJjebanuit. [ap- KOHTPOJIb.

MOHUYECKUNA OCIHILISTOP
DHepreTu4ecKkue COOTHO- KontponbHas padora 6
meHus. MasTHUKH.

8. | Baryxaromme konebanus | 1 2 2 1 CobecenoBaHue, TECTOBBII
rapMmOHHUYCCKOro oCcuJI- KOHTPOJIb.
nATopa.  BeIHYyXICHHBIE
Kosie0aHus oJ AecTBUEM Konrponsnas padora 7
CHUHYCOUJAJIbHON CHJIBIL.

9. | Onucanne aswxeHus xu- | 1 2 2 2 CobecenoBanue
nxocter. UneanpHas xuna-




KOoCTh. YpaBHeHue bep-
HYJTU. Bs3Kast 5KUJIKOCTb.

10.

[TocTynaTtel cnenHaIbHOM
TCOpHUU OTHOCUTCIIbBHOCTH.
[Ipeobpa3zoBanus JlopeHma
U MX CIIC/ICTBUSI.

CoOecenoBanue

11.

Wmnynsc u  dHeEprus B
PETATUBUCTCKON Mexa-
HUKe. B3auMOCBA3b MaccChl
Y DHEPIHH.

CobecenoBanue

12.

MonekyJapHO-KUHETH-
4yeckass TeopHs uaealb-
HOro rasa. 3akoH pac-
IIPEACIICHUsT  CKOpPOCTEMN
Makcsenna. bapomer-
puueckas  Qgopmyna
pacnpenenenne  bombn-
MaHa.

Co0OecenoBanue

13.

ITepBoe Hauamo Tepmoau-
Hamuku. OOpatumble u
HeoOpaTUMbIE IPOLIECCHI.
TennmoemMkocTs. Anuaba-
THUYECKUN MPOoILecC.

CobecenoBanue

14.

Outponus. Bropoe Hauano
TEPMOJAUHAMUKH. DHTPO-
nusi ¥ BEPOATHOCTh. Teo-
pema  Hepucra. Iluxn
Kapno.

Co0OecenoBanue

15.

PeanbHbie Ta3bl. YpaBHe-
HUE Ban-nep-Baanbca.
Mzotepmbl  Ban-nep-Ba-
anbca M UX CpPaBHEHUE C
HKCIIEPUMEHTAIbHBIMU.

Co0OecenoBanue

16.

da30Bble paBHOBECUS U
IIpEBpAIICHU. Y PaBHEHHE
Knaneiipona-Knaysuyca.

Co0OecenoBanue

17.

[Ipenmer  knaccuyeckoun
AIEKTPOJIUHAMHUKHU. JICK-
TpocraTuka. 3akoH Kyio-
Ha.

CobecenoBanue,
TE€CTOBBIM KOHTPOJIb.

18.

DIJIEKTPOCTATUYECKOE TOJIe
B TUAJICKTPUKAX.

CobecenoBaHue,
TECTOBBII KOHTPOIIb.

19.

[TocTosiHHBIN BIIEKTPU-
yeckuii TOK. 3akoHbl OMma
u Jlenna. IlpaBuna Kupx-
roga.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KontponbHas padota 8

20.

MaruauntHoe mone. Cuna
Jlopennia u cuna Amrmepa.
JBwxenne  3apsga B
MarHUTHOM TIOJIE.

CobecenmoBaHue,
TECTOBBIN KOHTPOJIb.




21. | DjeKkTpOMAarHUTHAS MHIY- 2 2 1 CobecenoBanue,
KIIHSI. MakcBeioBcKast TE€CTOBBIN KOHTPOJIb.
TPAKTOBKAa SIBICHUS AJIEK- KonTponbHas pabora 9
TPOMArHUTHON MHIYKITUH.

22. | Camonnnykuus. Toku mpu 1 2 1 cobecenoBaHNe
3aMBIKaHUU U Pa3MBIKAHUU
uend. BzanmonmHIyKnus.

OHeprus MarHuTHOIO IIO-
T8l

23. | [lepemennbiii TOK. 3aKoH 1 2 2 CobecenoBanue,
Owma u npasuio Kupxroga TECTOBBII KOHTPOIIb.
JUIA TEPEMEHHBIX TOKOB. Kontponbnas padota 10
MoOUHOCTE NEPEMEHHOTO
ToKa. ToOk  cMemieHus.

YpaBue-uus Makceuia.
36 | 34 | 38
Hroro 3a 1-i cemecTp:

1. [Ipenmer onTuku. OJek- 1 2 2 Co0OecenoBanue
TPOMarHuTHasT  TpHUpPoAa
CBeTa.

2. CBoiicTBa 31€KTPOMArHuT- 1 2 2 CobecenoBanue,
HbIX BOJIH. Dddext [on- TECTOBBII KOHTPOJIb.
aepa. KonrtposbHas padora 11

4, | OtpaxeHue U MpPEIOM- 1 2 2 CobecenoBanue
JIEHUE CBEeTa Ha TpaHUIle
pazznena JIBYX JUAJIEKT-
pukos. Ilomsapusanus npu
OTPaXXEHUU U  MPEJIOM-

JIEHUU

5. | Unrepdepenuus  MoOHO- 1 2 2 CobecenoBanue,
XPOMAaTUYECKHUX BOJIH. TECTOBBII KOHTPOJIb.
CrocoObl MOJy4YeHUs: Ko- Kontponbnas padota 12
TEPEHTHBIX BOJIH B OIITHKE.

7. | Hudpakuus CBeTa. 2 3 2 CobecenoBanue
[TpuHIMDO T'tolirenca-

Openenss. Metonx  30H
Openels.
8. | dudpakunoHHas pemeTka. 2 2 2 CobecenoBanue
Hudpakuuss  peHTreHOB-
CKUX Jy4ell B KpUCTalIax.
TemioBoe U3yyeHue.
9. | llonapuzanus cBera. 2 2 2 CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KontponbHas padora 13

10. | ducnepcus cBeta. Hop- 2 2 2
MajbHasT M aHOMaJllbHas
qucnepcun  cBera.  Bour-

HOBBIE TAKETHI.
11. | Pacnpenenenue sHepruu B 2 2 2 CobecenoBanue,

CHEKTpEe H3IMy4YeHus abco-
JIOTHO  YEpHOr0  Tela.

TE€CTOBBI KOHTPOJIb.
Kontponbnas padota 14




3akon Kupxroda, Creda-
Ha-bospiMaHa.

12.

Pacnpenenenue Makc-
BeJUIA. KBauroBas
runore3a Ilnanka.

CoOecenoBanue

13.

Mopenu artoma. Ilocryna-
Tl bopa.

CoOecenoBanue

14.

BosHOBBIE CBOIICTBA MHUK-
pOYACTHII.

CobecenoBanue

15.

['unotesa ne-bpoits.

16.

dorordpdexr u ero
3aKOHbl. DOTOHBIL. Ypas-
HEHUEe DIHIITENHA.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KontponbHas padora 15

17.

KBantoBoe 00bsiCHEHNE
JIABJICHUS CBETA.

CobecenoBanue

18.

Hudpaxuus 31eKTpOHOB U
HelUTpoHOB. COOTHOILIEHNE
HEOIPEIEICHHOCTEM.
Ypasuenue Illpenunrepa.

CoOecenoBanue

19.

Atom Bonopoaa. DHepre-
TUYECKHE  YPOBHU U
CIEKTp u3ny4deHus. MHo-
TOJIEKTPOHHBIE  ATOMBI.
ITpunnun Iaynn.

CobecenoBanue

20.

Ilepnonnueckas cucrema
2JIEMEHTOB  MeHeneena.
CtpoeHue aTOMHOTO siapa.
HckyccTBeHHast U ecTec-
TBCHHAas pa,[ll/IoaKTI/IBHO-
CTb.

CobecenoBaHnue,
TECTOBBIN KOHTPOJIb.
KonTponbnas padora 16

21.

3akOH  paauMOaKTUBHOIO
pacnaga. DHeprus CBA3U.
PannoakTuBHEIC
MPEBPAILECHUS AJIEP.

CobecenoBaHnue,

22.

Mopenu atoMHOro suapa.
S nepHble peakium.

CobOecenoBaHnue,
TECTOBBIM KOHTPOJIb.
KonrponsHas padora 17

HUTOTI'O 3a 2-0ii cemecTp

30

42

45

HToro 3a roa:

66

76

83

5.2. Copep:xxanue TUCUUNIHHBI

BBEJIEHHUE

TEMA 1. ®u3nka Kak HayKa.

MoayJs 1




MeTtoapl (U3NYECKOTO HUCCIEAOBAaHMS: OMNBIT, TUIOTE3d, AKCIEPUMEHT, Teopus. Maremartuka u
¢usuka. Ousuka u ecrectBozHanue. dunocodust u uzmka. Baxkuelinme 3Tanbl UCTOPUU (PUBKKH.
Ponb pusuku B 06pazoBanuu. O01mas cTpykTypa u 3ajauu Kypca ¢pusuku. Ponb usmepenuii B pusuke.
Eaunanie! usmepenus u cuctemsl eAMHNALL. OCHOBHBIE €TUHUIIBL.
MEXAHUKA

TEMA 2. [IpeaMeT MeXaHUKH
Kitaccuueckast 1 KBaHTOBasi U KBaHTOBasi MeXaHuKa. HepenaTuBUCTKast U PENATUBUCTCKAsE MEXaHUKA.
Kunematuka n nunamuika. OCHOBHBIE (PM3MUECKUE MOJICIH: YacTHIlA (MaTepraibHasi TOYKA), CUCTEMa
9gacTUI] a0COJIOTHO TBEPJIOE TEJIO, CIUIOIIHAS Cpejia.

TEMA 3. Kunematuka
Cucrema orcyeta. CkansipHble M BEKTOpHbIE (u3NyecKue BelIUYUHbL. KuHemaTHueckoe onucaHue
nBukeHust yactul. CkopocTs U yckopeHue. O cmbicie IpOU3BOAHON M MHTErpaia B MPUIOKEHUH K
¢usznueckuM 3anauvaMm. [loctymarenpHoe W BpaliareiabHOE JBUXKEHUE aOCOIIOTHO TBEPAOTO TeJja.
VYrioBasi CKOPOCTh U YrioBoe yckopenue. CTerneHu cBoOOIbI.

TEMA 4. lunaMHKa 4aCTHIL
[TepBriii 3akoH HproTOHA M MHEpLMATbHbIE CUCTEMBI OTcUeTa. [IpuHIMIT OTHOCHTENBHOCTH. [IprHIIKIT
lanunes. WuBapuantel npeoOpazoBanus. Cuna. Btopoii 3akon Heiorona. Macca u ummyssc.
CocTosiHHA YacTULbl B KJIACCUYECKON MexaHuKe. Tpetuii 3akoH Hpl0TOHA B KJIaCCUYECKONW MEXaHUKE.
I'paHuI1IbI TPUMEHUMOCTH KJIACCHUYECKOTO CIIOC00a OMUCAHUS IBUKEHHUS YaCTHII.

TEMA 5. 3ak0oHbI cOXpaHeHHS B MEXaHHKe
3aKOH COXpaHEHUsS UMIyNbca. ANJETUBHBIA 3aKOH COXpaHEeHHsI Macchl. LIeHTp Macc M 3aKOH €ro
IOBUKEHMs. MOMEHT uMIyjbca. YpaBHEHHE MOMEHTOB. 3aKOH COXPAHEHHMS MOMEHTA HMIIYJIbCA.
Pabora. MommHuocts. Kunermueckas. Oneprus. KoHcepBaTHUBHBIE MW HEKOHCEpBAaTHBHBIE CHIIBI.
[loTrenumanbHas sHeprus. BHyTpeHHss sHeprus. 3aKOH COXPAHEHHUs SHEPTHH. 3aKOHBI COXPaHEHUs U
CUMMETpHUS IPOCTPAHCTBA U BPEMEHH.

TEMA 6. HennepuuajibHble CHCTEMbI 0TCYETA
Onucanue IBUKEHUS YaCTUL B HEMHEPLUAJIBHBIX cUCTeMax oTcueTa. Cuiia
nHepuuu. ['paBUTaliMOHHAs Macca. DKBUBAJICHTHOCTh MHEPTHOM U IPaBUTALIMOHHOM Macc.

TEMA 7. lunaMHuKa TBEpPAOro Teja
VYpaBHeHHE JBWKEHHUS TBEPAOro Tejla. MOMEHT HHEepLUUH TBEPJIOTO Tejla OTHOCUTENIBHO OCH.
Bpamarensnbiii MomeHT. KuHeTnueckast 3HEPTHs TBEPJAOrO TeJa, COBEPIIAIOIIETO MOCTYNATEIBHOE U
BpalllaTeIbHOE ABM)KEHHUA. | MPOCKOIIBI.

TEMA 8. Kone6anus

Kunematnka rapmonuveckux KoneOanmii. Bekxropueie auarpammbl.  KowmmnekcHas — ¢dopma

MIPE/ICTABICHUS] TapMOHUYECKUX KoyiebaHui. ['apMoHMYecKui oCIMIIATOp. OHEpPreTUYecKue



COOTHOILEHUs. JIBI)KEHHE CHCTEMbl BOJHM3M YCTOMUMBOTO TOJOXKEHUS pPaBHOBECHA. MasTHHUKH.
3aryxatomue konebanusi ocuwuisitopa. Kosdduuuent 3aryxanus, norapuMuyecKkuil AEKPEMEHT,
NOOpOTHOCTh. BbIHYXIIE€HHbIE KOJeOaHWs TapMOHHUYECKOTO OCIIUIISATOpa TMOA  JEHCTBUEM
CUHYCOMJIaJIbHOW CHIlbl. AMIITUTY/A U (pa3a BeIHYKJIEHHBIX KosiebaHuil. Pe3oHaHc.

TEMA 9. MexaHuKa KMIKOCTeil U ra3oB
Kunematnueckoe ABMKEHUS JKUIAKOCTU. YpAaBHEHUE IBUKEHUS KUIAKOCTU. MaeanbHass XUAKOCTb.
CrauroHapHOE COCTOSIHME WJI€aIbHOM XHUAKOCTH. YpaBHeHHe bepnymnu. Bsskas xunkocts. Cuibl
BHyTpeHHero TpeHus. CraluoHapHOe Te4YeHHe Bs3KOM kuakoctu [loHstue TypOyneHTHOCTH.
JIBU>KEeHUE TeJ B AKHUAKOCTAX U rasax.

TEMA 10. PeasiTuBHCTCKAA MEXaHMKA
[locTOSIHCTBO ~ CKOPOCTM  CB€Ta B HHEpPUUAIBHBIX cUCTeMax oTcyeTa. (OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH, IJIMH U NpOMEeXYyTKOB BpeMeHH. [IpeoOpaszoBanus Jlopenna. MutepBan mexny
coObiTussMH. CJ0XKEHHE CKOPOCTEH B PENATUBUCTCKOM MexaHuke. [IpeoOpazoBaHusi UMIynbca U
sHEpruu. B3auMocBsa3b Macchl U DHEPTUMU.

Moayas 2
MOJIEKYJISIPHASI ®PU3UKA U TEPMOPANHAMUKA

TEMA 11. Moseky/isipHO-KMHETHYECKAS TeOpHust
Wneanbublii ra3. /{aBiieHue raza ¢ TOUKU 3pEHUS MOJIEKYJIIPHO-KUHETUYECKON Teopur. MONEKYIspHO-
KMHETUYECKUI CMBICI TEMIIEpATypbl. Y PAaBHEHHUE COCTOSHUS UACAIBHOIO raza. 3aKOH PaBHOMEPHOIO
pacnpeiesieHuss SHEPruy TEIJIOBOrO JABMXKEHUS CTENEHSM CBOOOIBI MOJEKyld. BHyTpeHHssI sHeprus
WJICATBHOTO Ta3a. 3aKOH pachpenesieHus ckopocte MakcBemna. Pacnpenenenue MOJEKyn IO
aOCOJIOTHBIM 3HAYEHUsAM cKopocTed. CpeaHue CKOpPOCTH TEIUIOBOTO JBMIKEHUS  MOJIEKYII.
bapometpuueckas hopmyna u pacupenenenue bonpimana.

TEMA 12. TepmoauHamMmuka
PabGora u konmuectBo TeruoThl. IlepBoe Hawano TepmoauHamuku. OOpaThMble U HeOOpaTUMBbIE
npoueccel. TeroemkocTs. Kiaccuueckas Teopuss TEIUIOEMKOCTH HJA€aJbHBbIX Ta3oB M €€
OrpaHUYEHHOCTh. AnuabaTHeId mporecc. DHTpomus. Bropoe nHawamo tepmonuHamuku, [Ipuniun
HeoOpaTUMOCTU. DHTPONUS U BeposTHOCTh. DunykTyanun. Teopema Hepera. [{uknudyeckue mporeccsl.
[uxn Kapno. Maxkcumaneubii  KIIJ[ TemmoBoi. TepmoaumHamMuueckas IIkKajga — TEMIEpaTyp.
TepMmoanHamMuueckre NOTEHLIUABI.

TEMA 13. SIBjieHus1 nepeHoca
Huddy3us, TErIonpoBOAHOCTb, BA3KOCTh. KHHeMaTHyeckHe XapaKTEpPUCTHKH MOJEKYJSPHOTO
nBUKeHNsA. {DEHOMEHOJOTHMYECKOE OINMCAHUE, MOJIEKYISIPHO-KMHETUYECKAs] TPaKTOBKA SIBJICHMI
nepenoca. Koadpdunment auddy3nn, TenaonpoBOAHOCTH, BA3KOCTH U MX CBA3b C MOJCKYISPHBIMU

XapaKTEPUCTUKAMU.



TEMA 14. PeajbHble ra3bl
VYpasHeHue Ban-nep-Baanbsca. M3orepmel Ban-aep-Baanbca v UX cpaBHEHHE ¢ HKCIIEPUMEHTAIIbHBIMHU.
MeractabunbpHbie cocTosiHusd. Kputndeckas Touka. BHyTpennss sneprus Ban-nep-Baansca. @azoBbie
paBHOBecHs M npeBpaleHus. Y pasHeHne Kianelipona-Knaysuyca.

MonayJs 3
QJIEKTPUYECTBO

TEMA 15. IIpeameT KjaccHu4eCKOM 3JIeKTPOAUHAMHUKH.
Wnes OnuzkoaeicTBUs. DIIEKTPUUECKUH 3aps]l U €T0 TUCKPETHOCTb.

TEMA 16. DuekTpocTaTnka.
3akon Kynona. HanpsikeHHOCTh anekTpudeckoro noss. IlpuHnun cynepnosuuuu. DIeKTpUUECKUN
JUNOJb. JIMIIOJIb BO BHEHIHEM 3JIEKTPOCTaTHYECKOM Ioiie. I1oTok m auBepreHnus BEKTOPHOTO MOJIS.
OnektpocraTuueckas reopema ["aycca. [Ipumenenue Teopemsl ['aycca k pacyeTy 3JI€KTpOCTaTHYECKUX
nosielt. [loTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOro Mouisd. LIMpKyIsiust U poTop 3JIEKTPOCTATHYECKOIO
nosi. CKansgpHbId IOTEHIMAl M €ro CB3b C HANPSYKEHHOCTBIO AJIEKTPOCTATUYECKOrO IOJIS.
VYpasuenus [lyaccona-Jlamiaca.

TEMA 17. DuiekTpocTaTn4yecKoe moJie B AN3JIeKTPHKAX
[onspuzanuss auanekrpukoB. IlonspusoBanHocTs. IlonsipuszanvioHHble 3apsibl. DJIEKTPUUYECKOE
cMmemieHue. JluanekTpuueckas NpPOHULAEMOCTb. (OCHOBHBIE YpaBHEHMSI 3JIEKTPOCTATUKU IS
JIUDJIEKTPUKOB. [ paHUUYHBIE YCIOBHSI Ha TOBEPXHOCTHU Pa3zeia ABYX JUIEKTPUKOB.

TEMA 18. IIpoBOAHHKH B JIEKTPOCTATHYECKOM MOJI€
[loBepxHOCTHBIE 3apsnbpl. OnekTpocTaThueckass 3amurta. KosdduuueHTsl €MKOCTH M B3aUMHOMU
€MKOCTH ITPOBOAHUKOB. KoHIeHCaTOpbl. EMKOCTH KOHJIEHCATOPOB.

TEMA 19. DHeprust B3auMoJeCTBUS JJIEKTPUYECKHX 3aPAI0B
OHeprus  3apsDKEHHBIX — NPOBOJHMKOB.  OHeprus  KoHuaeHcatopa.  IlmotHocTes  sHeprum
INEKTPOCTATUYECKOTO MOJI.

TEMA 20. ITocTOSAHHBIH 3JIEKTPHYeCKHIl TOK.
[TnotHOCT M cuna Toka. 3akoHbl OMa u [[xoyns-Jlenna B nokansHOM Gopme. CTOPOHHHE CHITBL
DJIC. 3akonsl Oma u JIxxoyns-Jlenna B uaTerpaibHoit opme. [IpaBuna Kupxroda.

Mony.sb 4
MATHETHU3M

TEMA 21. MATHUTHOE I10OJIE
Cuna JlopeHma. MaruutHas uHAyKUOus. JIBMOKEHHME 3apsyKEHHBIX YacTUL[ B JJIEKTPUYECKOM H
MarHutHoM nossix. Cuna Amnepa. BUTOK ¢ TOKOM B MarHUTHOM Iojie. MarHUTHBIMT MOMEHT. 3aKOH

buo-CaBapa-Jlatutaca. MarautHoe mosie MpsIMOJIMHEHHOTO NMPOBOJHUKA C TOKOM. MarHuTHoOe moiie



KpPYrOBOTO TOKa W UHUPKYJALUS MArHUTHOTO IM0JsA. MarHuTHOE TOJIE€ UIMHHOTO COJIEHOMZA.
BextopHbIi moTeHImal.

TEMA 22. MaruuTHOe 1oJie B BelllecTBe
Hamarnmuusanue Bemectsa. HamaramueHnocts. Monekynsipabie TOkU. Hanps>keHHOCTh MAarHUTHOTO
noJisi. MaruutHas npoHuaeMocTb. OCHOBHbBIE YPABHEHHUS] MarHUTOCTATUKHU B BEIIECTBE. | paHUYHBIE
YCIJIOBUSI HAa TIOBEPXHOCTH pa3jielia AByX MarHETUKOB.

TEMA 23. D1eKTpOMArHUTHASI MHAYKIMS B IBHAKYIIUXCH M HEMOABUKHBIX
MPOBOJIHHUKAX

3akoH JyiekTpoMarHuTHOM wuHAykuuu. IlpaBwiio Jlenma. MakcBe/UIOBCKasi TPAaKTOBKA SIBJICHHS
3JEKTPOMArHUTHOM MHAYKIMU. BuxpeBoe snexkrtpuueckoe mnoisie. CamouHnykuus. VHIYKTUBHOCTD.
Tokn npu 3aMblKaHUM U pPAa3MbIKAHUU Lenu. B3anMmHas HMHIYKTUBHOCTb. MarnuTHasi 3HEprus.
[110THOCTH SHEPrUHA MATHUTHOTO TMOJIS.

TEMA 24. Tok cMeneHus
VYpaBuenuss Makcemia. Matepuanbible ypaBHEHUs. CKaJSIpHBII M BEKTOPHBI IOTEHLUAIbI
ANEKTPOMArHUTHOTO TMOJA. PensTuBHCTCKHE MPeoOpa3oBaHUs 3apsiioB, TOKOB U AJIEKTPOMArHUTHBIX
nosieil. OTHOCUTENBHOE Pa3/IeNIEHUE FJIEKTPOMATHUTHOIO MTOJISI HA 3JIEKTPUYECKOE U MAarHUTHOE.

Moayas 5
IF'EOMETPHUYECKASA OIITUKA

TEMA 25. llpeameTt onTuKu
DneKTpoMarHuTHas npupojaa ceera. BonHoBoe ypaBHeHue. [Inockue 351€KTpOMAarHWTHBIE BOJIHBI.
JlnvHa BOJIHBI, BOJIHOBOM BEKTOpP, CKOPOCTh. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. Dddext [ommepa.
[IIxana 37€KTPO-MarHUTHBIX BOJIH.

TEMA 26. OTpa:keHue H IpeJIOMJICHHE CBeTa HA TPaHUIIE pa3Jelia IBYX JUIJICKTPHUKOB

3akoH oTpaxkeHus u npenomieHus. [lomHoe orpaxkenue. KoadduuumeHnt oTpaxeHus u
MIPOITYCKAHMUS.

TEMA 27. OnTu4eckue JUH3bI

®dokycHoe paccrosaue. @opmyina JuH3bl. Tunsl a3, Ontuyeckue ocu. OnTryueckasi CUia JIMH3BL.

N306paxenue npeameTa B TMH3AX.

Moayas 6
BOJIHOBAS OIITUKA

TEMA 28. UnTepdepeHuus cBera
WNnTtepdepeniiuss MOHOXpOMATUYECKUMX BOJIH.  YCJIOBHUS HHTEP(PEPEHIIMOHHBIX MaKCHUMyMOB U
MHWHHUMYMOB. CrocoOsl MOJIYUYCHHSA KOI'CPCHTHBIX BOJIH B OIITHUKC. BpeMeHHaﬂ U IPOCTpaHCTBCHHAA

KOTe€pEeHTHOCTh. MIHTep(depeHIus cBeTa B TOHKUX TUICHKAX.



TEMA 29. Inppakuus cBera
[Mpunnun roiirenca-Openens. Meron 30 Openens. Audpakuus Openenst Ha KPyriioM OTBEPCTHH U
mucke. Judpakuus @Dpaynrodpepa nHa wmenu. [lpubnumxeHne TreoMEeTPUUECKONW — ONTHUKU.
Hudpakuuonnas pemietka. CnekTpaiabHOe pasyioxeHue. Paspemaromas crnocoOHOCTh. Judpakuus
PEHTTeHOBCKUX JTyuel B kpuctamuiax. @opmyna bpera-Bymisda.

TEMA 30. Ilonsipuzauus cBera

[lonspuszanusa cBera npu OTPAXKEHUM U OpenowiieHud. Yroa bprocrepa. IBoiiHOe
JTy4enpjOMIIEHUE B aHHU3OTPOINHBIX KpucTauiax. [lomspuzanus npu JBOMHOM JydenperoMIICHHH.
3akon Mantoca.

TEMA 31. lucnepcusi cBeTa
DnekTpoHHas Teopus nucrnepcun. HopManbeHas v aHoMasabHask AUCIEPCHH.
[Tormomenwne cBeta. 3akon byrepa. BomHoBbie makeTsl. ['pymimoBasi CKOpOCTb.

TEMA 32. DHeprusi 1 HMIIYJIbC 3JIeKTPOMATHUTHBIX BOJIH
Bekrop Iloiitunra. Cdepuyeckue BOMHBL. DHEpreTHueckue u (POTOMETpUYEeCKHE BETUYHHBI.
[Nonsipuzanus nuHeNHas, Kpyropas v djuMnTuueckas. EctecTBeHHBIN cBET

TEMA 33. TemioBoe u3jy4yenue
AbcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsiimana. Pacnipenenenue sHepruu B
CHEKTpE HM3Iy4eHHUs aOCOIIOTHO 4YEpHOro Tena. 3akoH cMmemieHus Buna. KBantoBas rumortesa u
dbopmyna [Tnanka. ®otosrddext u ero 3akonsl. PoToHbl. YpaBHenue DitHmTelHa. I dexT Komnrona
u ero pacuet. KBaHTOBOE 00BsICHEHHE JaBJICHUS CBETA.

Moayasb 7
OU3UKA ATOMA
TEMA 34. Monean aToMa
Mopaens aroma o Tomcony, Pesepdopna, bopa. [Toctynater bopa.

TEMA 35. Atom Bogopoaa
OHepreTuyeckue YpOBHU M CHEKTp u3iydeHus. lIpocTpaHCTBEHHOE pacnpezeneHue IIOTHOCTH
3JIEKTPOHHOTO obsiaka. CriuH 3JeKTpoHa. MHOr03JeKTpOHHbIE aTOMBL. Hepa3nnuuMocTh OJMHAKOBBIX
Mukpouactull. bozonsl u ¢epmuonsl. [lpunnun Ilaymu. Ilepuonuyeckass cuctemMa 3JIEMEHTOB

Menneneena.

TEMA 36. BosiHOBbBIE CBOHCTBA MUKPOYACTHIL
I'unoreza ne bpoiinsa. dudpakius 31eKTpoHOB U HEeHTpoHOB. COOTHOIIEHUS HEONpeAEIeHHOCTEH .
BonnoBas ¢yHkums u €€ craTUCTHYeCKuW cmbicia. YpaHeHue Illpemnmnrepa. CrarnmoHapHbIE
coctosiHus. Yactuna B noteHuuanabHou sime. TyHHenbHbIN 3¢ dexT. KBantoBanue snepruu. [Ipunimn

cootBeTcTBU. KBaHTOBaHNE MOMEHTA HUMITYJIbCA.



Moayas 8
OU3UKA SAAPA U DJIJIEMEHTAPHBIX YACTHUIL

TEMA 37. CtpoeHue aTOMHOI0 siipa
CoctaB atomHoro siipa. Hyknonsl. U3otonsl. Snepubie cuiasl. Mozenn aTOMHOTO sizipa.
TEMA 38. PainoakTHBHOCTH
HckyccTBeHHAst M eCTECTBEHHAs PaIMOAKTUBHOCTb. SiepHble peakiuu. Jledekr macc.
TEMA 39. JiiemeHTApHbIE YACTHIIbI
CucremaTuka 3J€MeHTapHBIX yacTull. JlenToHs! u aapoHsl. B3aumornpespaienus yactu. YacTuipl U
anTryactuipl. Ousndeckuil BakyyMm. KBapku. KBaHnTel pyHIaMeHTaTBHBIX MTOJIEH.
TEMA 40. ®u3nyeckasi KAPTHHA MUPa
BemecTtBo u nosie. Mepapxust cTpykTyp Matepuud. MaKpOCKOIIMYECKUE CBOMCTBA BEILECTBA.

BerecTBo B SKCTpeMalIbHBIX yCIOBHIX DBOtonuUs BeeneHHo.

6. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH
I[Tpu peanuzaunu kypca «du3nka» HCHOIB3YIOTCA:
TexHosornu: npoOIEeMHOr0 aHaIN3a, KOHUEHTPUPOBAHHOTO 00Y4EHUsI, MOYJIbHOTO
oOyueHus, pa3BUTHsI IMYHOCTH U Pa3BUBAIOIIEro 00ydeHus, JudpdhepeHIIMPOBAaHHOIO O0yUEHUSI.
dopmbI: JIeKIUHU: Oecena, TMCKYCCus, ¢ Pa300pOM KOHKPETHBIX CUTYaIlHil.
Ha naGopaTopHbIX 3aHATHAX: BBIIIOJHEHHE J1a00paTOPHBIX padoT.

MeTtoabl: TpaAULIMOHHBIE U AKTUBHBIE (TPYIITIOBBIC U MHAUBHIYaJIbHBIE).

7. YueOHO-MeTOAMYECKOe o0ecrieYeHre CAMOCTOAITeIbHOI padoThl CTYyIeHTOB.
OueHoYHbIEe CPeACTBA VI TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, IPOMEKYTOYHOMH aTTecTalMH M0

HTOraM OCBOCHHUSA TUCIHMUIIINHBI

[lonsitue ckopoctu 1 yckopenus. 3akonsl HproToHa
OHeprust paboTa MOLTHOCTh. 3aKOH COXPaHEHUSI MEXaHHYECKOW YHEPTUH.

3aKkoH COXPAHCHUS UMITYJIbCA U MOMCHTA UMITYJIbCA. 3aKkoH FyKa

> b e

Iloctynatel Teopun oTHocuTenpHOCcTH. CrneactBus u3  npeoOpasoBanuil  Jlopenua.
B3aumocBs3b MacChl U DHEPIUH.

JlamuHapHble U TypOyJIEHTHBIE TEUEHUS KUIKOCTEH U ra30B. YpaBHeHUe bepnysmn.
OKcrepUMEHTaJIbHBIE 3aKOHBI UAe€aIbHOrO raza. OcHoBHoe ypaBHeHrne MKT.

Pacnpenenenune Maxkcsemna. Pactipenenenue bonpnmana.

© N o v

Anunabatuyeckuii npouecc. O6paTuMbie U HEOOPATUMBIE MPOLIECCHI.
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IlepBbll 3aKOH TEpMOAWMHAMUKHM M €ro IMPUMEHEHHE K H3ompoueccaM. TemioBble
XOJIOUJIbHBIE MAIlIUHBI.

Teopema Kapno. Bropoe Hauano repMoguHaMuKu. DHTPOIUS U HEOOPAaTUMBIE POLIECCHI.
VYpaBnenue Ban-nep-Baansca u ero ananms.

CxmxeHue ra3zoB. KanwuisipHble sIBIEHHUS.

Tunbl KPUCTATUINYECKUX PEIIETOK U 1€(PEKThI B HUX.

Kunenue masnenue, Kpyucranin3anus, cyonumarys. TenaonpoBoHOCTb.

Pu3nYecKUil 1 MaTEMaTUIECKUA MASITHUKY.

BonHoBble npouiecchl. AKYCTHUECKHE SBJICHUS.

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiza.

3axoH Kynona. HanpskeHHOCTh M MHIYKIUS 3JIEKTPUYECKOTO MOJIS.

Teopema Octporpanckoro-I'aycca u e€ npuMeHeHue.

[lotenuuan ToueyHoro 3apsjaa. Pabora 31eKTpUuecKoro moJs.

Ionspuszanus qUIIEKTPUKOB.

OnextpoéMkocTs. KonneHncaTopsl.

DJIEKTPUYECKUH TOK, CHJIA, INIOTHOCTh ToKa. D C, HanpsiKeHue.

Croponnue cuibl. 3akoH Oma B 1udepeHnanbHol 1 UHTerpaabHol hopMax.

PaboTa 1 MOITHOCTH MOCTOSIHHOTO TOKa. ConpoTuBieHne. CBEpXIPOBOIUMOCTb.
IpaBuno Kupxroga. Knaccuueckast 1 KBaHTOBasi TEOPHH AJIEKTPOIPOBOJHOCTH METAIJIOB.
Tok B Bakyyme. Tok B asiekTposntax. ToK B IOIyIPOBOJAHHKAX.

MaruauTtHoe nose u ero xapakrepuctuku. 3akoH bruo-CaBapa-Jlamnaca.

3akon Amnepa. Cuna Jlopenua. Yckoputeiu 3apsipKeHHBIX YaCTHIL.

D¢ dexr Xomna. 3akon Papanes. UHIyKTUBHOCTh KOHTYpa.

B3aumounnaykuus u camouHaykius. Toku @yko. CUHYCOUIaIbHBINA TEPEMEHHBIN TOK.

PaGota 1 MOIIHOCTH IEPEMEHHOTO TOKa. EMKOCTHOE M MHIIyKTUBHOE CONPOTHBICHHE. 3aKOH

Oma 1711 IepeMEeHHOro TOKa.

[onsiTie o Tpexdaznom Toke. Tpanchopmarop. PesoHaHC TOKOB 1 HANIPSHKEHUH.

MarsuTHbIE MOMEHTHI QJICKTPOHOB M aTOMOB. CDCppOMaFHCTI/BM n €ro Ipupojaa. Hapa- n

JHaMarHeTHU3M.
KonebatenpHbiil KOHTYp. B3auMHOe mipeBpanieHue 3JIeKTPUIeCKOro ¥ MarHUTHOTO TTOTOKOB.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Y paBHeHHE MakcBelia AJi 3JEKTPOMarHuTHOTO MOJIS.
DHepreTuyeckue 1 HOTOMETPUUECKHIE BETHUHHBI.

[Tonsipu3oBaHHBIN U €CTECTBEHHBIN CBET.

OTpakeHHe 1 PEJTOMIICHHE CBETA.

WnTepdepennus cera 1 €€ NpUMEHEHHUE.



41.

42.
43.
44,
45,
46.

47.

48.
49.

50.
Y
52.

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.

Wutepdepeniysi MOHOXpOMAaTHYEeCKUX BOJH. CrocoObl TOMy4eHUs] KOTEPEHTHBIX BOJIH B
OMTHKE.

WuTepdepeniius B TOHKHUX ITUICHKAX.

Hudpaxus cseta. [Ipunnun I'oirenca-®penens. Meton 300 Openerns.

Hudpakus Openens Ha KpyriioMm otBepcTrr U aucke. Judpakius @paynrodepa Ha mmes.
JudpakionHas peneTka u IpuMeHEHHE SBICHUS TUDPAKIIH.

Hucnepcust cBera u e€ npupojga. HopmanbHasg u aHoOMallbHas JUCIEPCUU CBeTa. BoiaHOBBIE
MAKETHI.

OtpaxkeHHe M INpPEIOMIIEHUE CBETa Ha TpaHMIIEe pas3jesa ABYX AudIeKTpukos. [lomspuzanus
[IPU OTPAKEHUU U MPETOMICHUHI

[onspuszanus. 3akon bprocrepa.

Bpamenue miockoctu monspusanuu. 3akoHsl Kupxroda, Buna u Credana-bommmana.
®opmyia [Inanka.

Buemnuit u BHyTpennuit porospdekt. 3akons! Gpotorddexra.

Macca u umnynsc potona. lasnenue csera. Dpdext KomnroHa.

Mopenp atoma Tomricona u Pesepdopna. KBantoBas Teopusi CTpoeHHsI aToMa BOJOpOA IO
bopy.

OnsiT @panna ['epaa. Oneit Llltepna u 'epnaxa. I'unoresa ne-bpoiins.

Paznuunble MOJIeN CTPOEHUS AIpa: ra30Bas, KarejabHas 000J04edHasl.

3aKOH paJIMOaKTUBHOIO pacrajia. JHEPIus CBA3U.

PanuoakTuBHBIE IPEBpAIICHUS AJIED.

Dddext Méccbayapa.

[lonsiTHE O SINEPHBIX pPEAKIMSIX.

TepmosinepHble peakiuu.

ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BEIIECTBA, AaTOMHBIE 51/Ipa, KBAPKH.

CunpHoe, 3JIEKTPOMAarHUTHOE, clladoe, TpaBUTALIMOHHOE B3aUMO-ICHCTBUSL.

dusnueckas KapTuHa MUPa, Kak puitocopckas KaTeropusi.

Opranuszanusi cCamocTosATebHOI padoThl cTyaeHToB (CPC)

Jia monydeHus TiayOOKMX M TPOYHBIX 3HAHWM, TBEPABIX HABBIKOB M YMEHHH, HeoOxoauma

CHUCTCMAaTHUYCCKasA CaMOCTOATCIIbHAA pa60Ta CTyACHTA.

B paboueii mporpamme npeycMOTpeHa caMOCTOsATENIbHAs paboTa JiIsl MPOpabOTKU JIEKIIMOHHOTO

(TeopeTHyecKoro) MaTepuaia MpU TMOATOTOBKE K KOHTPOJBHBIM MEpONPUSATUSM (B YaCTHOCTH K

TECTUPOBAHUIO).

TeMbl BHIHOCMMBbIE HA CaMOCTOATECJIbHYIO paﬁoTy



l'apmonnueckue KonebGaHUMs M HUX  XapaKTEPUCTHKH. ['apMOHMYECKHH  OCLMILIATOP.
JubdepennrasibHOoe  ypaBHEHHE  CBOOOJHBIX  3aTyXalIIMX  KojeOaHud.  ABTOKOJIeOaHUS.
JuddepeHunanbHoe ypaBHEHHE BBIHYXACHHBIX KojieOaHMHW. AMIuMTYyna U (a3a BBIHYKIECHHBIX
KoseOanuii. OO1IMe MOHATHS XapaKTEePU3yIOIue KojieOaTeabHbIe 1 BOJTHOBBIC MTPOIECCHl. Y PaBHEHUE
rapMOHUYECKOro kojeOaHus. DOpMHUPOBAHUE Yy YYAIIMXCS CHEKTPajbHbIX NPEACTABICHUNA NpU
U3YyYEHHM KoJIeOaTeNbHbIX BOJHOBBIX IporeccoB. Ilpuninun cyneprnosunmu. Eausbii mogxon mnpu
M3Y4YE€HHUU PE30HAHCHBIX SIBJICHUI B Kypce o01iei Gpusnku.

Metonuka n3ydeHuss oOLIMX CBOMICTB BOJH. YpaBHEHHME TIapMOHMYECKON BOJHBL. OCHOBHBIE
XapaKTEpUCTUKU TapMOHMYECKOM BOJIHBL. KorepeHTHOCTh M cBolcTBa BOJH. KorepeHTHOCTH U
uHtepdpepenuus csera. Judpakuus BoaH. CkopocTh cBera. [IpomonbHble M HONEPEYHBIE BOJHBI.
VYpaBuenune Oerymeit BoiHbl. ®aszoBas ckopocth. I['pynmoBas ckopocTh. CTOSYME BOJHBIL.
JuddepeHunanbHoe ypaBHEHHE 3JEKTPOMAarHUTHOM BOJIHBI. ODHEPIHsl 3JIEKTPOMArHUTHBIX BOJIH.
NMIirynbeC 3JI€eKTPOMAarHUTHOrO mnosis. lIpuMeHeHue 3IeKTPOMArHUTHBIX BOJH. IlepeMeHHBIM TOK.

MoIIHOCTh BBIJIE/IsIEMAs B LIETIH NEPCMCHHOT'O TOKA.

8. OUEHOYHBIE CPEACTBA UISA TEKYIETO KOHTPOJIAA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM OCBOEHUS

Bonpocul ona cobecedosanusn

IlonsTue ckopocTu U yckopeHus. 3akoHsl HproToHa

OHeprus paboTa MOIIHOCTh. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH.

3aKOH COXpaHEHUS UMITYJIbca U MOMEHTA UMIyjbca. 3akoH [ yka.

[Toctynatel Teopum oTHOcuTenbHOCTH. CrenctBusit W3 mpeoOpa3zoBanuii  JlopeHa.
B3aumocBsI3b Macchl U DHEPTHUH.

JlamuHapHble U TYpOYJIEHTHBIE TEUCHHUS )KUKOCTEN U ra3oB. YpaBHeHHe bepHymu.
DKcrnepuMeHTalIbHbIE 3aKOHbI HiealbHOro raza. OcHoBHoe ypaBHenue MKT.
Pacnpenenenne Maxkcpema. Pactipegenenue bonpimana.

Annabaruyeckuii mporecc. OOpaTuMbie ¥ HEOOpPATUMBIE TIPOIIECCHI.

IlepBblif 3aKOH TEepPMOAMHAMHUKM M €ro IMpPUMEHEHHWEe K u3omponeccaMm. TeroBble U
XOJIOIUJIbHBIE MAIIUHBI.

10. Teopema Kapno. Bropoe Hauano TepMoAMHAMUKU. DHTPONUS U HEOOPAaTUMBIE TPOLIECCHI.
11. VYpaBuenue Ban-nep-Baanbsca u ero ananms.

12. Cxwmxenue razos. KanwiisipHele SBJICHHUS.

13. THurmbl KPUCTAIUTMYECKUX PEIIETOK U Ie(EKTHI B HUX.

14. Kunenue riasieHue, KpucTanan3amnus, cyonumanys. TenaonpoBoIHOCTb.

15. duznyeckuii 1 MaTEeMaTUIECKUN MASTHUKH.

16. BonHOBBIE MpoLiecChl. AKYCTHUYECKHUE SBICHHUS.

17. 3ak0oH COXpaHEHUS AIIEKTPUUECKOTO 3apsia.

18. 3axon Kynona. HanpsokeHHOCTD M MHHIYKIIHSL 3JIE€KTPHUUECKOTO MOJIS.

19. Teopema Octporpaackoro-I'aycca u e€ mpuMeHeHHe.
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20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45,
46.

47.

48.
49.

50.
51.
52.

53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.

[Notenmman Toueynoro 3apsaa. Pabora anekTpuyeckoro moJs.

[onsipuszanus IUINEKTPUKOB.

OnextpoéMkocTs. KoHneHncaTops.

DNEKTPUYECKUH TOK, CHJIa, IJIOTHOCTH Toka. D JIC, HanpsKeHHeE.

Croponnue cuibl. 3akoH Oma B auddepeHnnaibHoi 1 HHTErpaibHOM popmax.

Pa6ota u momrHOCTh TOCTOSTHHOTO TOKa. ConpoTtuBneHue. CBEpXIMPOBOANMOCTb.

[paBuno Kupxroga. Knaccuueckast 1 KBaHTOBasi TEOPHH AIIEKTPOIPOBOTHOCTH METAIJIOB.

Tox B Bakyyme. Tok B anekTponauTax. TOK B MOTYIIPOBOIHHUKAX.

MaruauTtHoe nose u ero xapakrepuctuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Amnepa. Cuna JlopeHua. Yckoputenu 3apsiKeHHbBIX YaCTHIL.

Dddext Xomna. 3akon Papanesi. UHIYyKTUBHOCTH KOHTYpA.

B3aumonnaykuus u camonnaykuus. Toku @yko. CuHycou1aabHbINA IEPEMEHHBIN TOK.

Pabota u MOIIHOCTH EPEMEHHOTO TOKa. EMKOCTHOE M MHIYKTUBHOE CONPOTHBICHHE. 3aKOH
Oma 111 nEpeMEHHOro TOKa.

[Tonsitue o Tpexdaznom Toke. Tpanchopmatop. PezoHaHC TOKOB U HANIPSHKCHUI.

MarautHble MOMEHTBI 3JIEKTPOHOB M atomMoB. DeppomarHeTusM u ero npupopa. Ilapa- u
JMaMarHeTU3M.

KonebatenbHblil KOHTYp. B3anMHoe npeBpaliieHie 3JIeKTPHYECKOro U MAarHUTHOTO TTOTOKOB.
CBoCTBA JICKTPOMArHUTHBIX BOJIH. YpaBHeHUE MakcBesa sl 3JI€KTPOMAarHuTHOTO TOJISL.
DHepreTudyeckue u HOTOMETPUUECKHIE BETUIHHBI.

[Tonsipu3oBaHHbBIN U €CTECTBEHHBIN CBET.

OtpaxkeHue U peIOMIIEHHE CBETA.

WnTepdepennus ceta 1 €€ mpUMEHEHHUE.

Wutepdepeniyst MOHOXpOMAaTH4YEeCKUX BOJH. CrocoObl MONydyeHHs] KOTePEHTHBIX BOJH B
OITHKE.

WNuTepdepeHius B TOHKHUX TUICHKAX.

Hudpakuus ceera. [Ipunnun [oiirenca-dpenens. Meton 300 OpeHens.

Hudpaxus Openens Ha KpyriioMm otBepcTrr U aucke. Judpakius OpayHrodepa Ha mmem.
JudpakionHas peueTka u IpuMeHEHHE IBJICHUS JUPPAKIIHH.

Hucnepcus cBera u €€ npupona. HopmanbHasg v aHOMalbHas AUCHEPCUU CBETa. BoyHOBBIE
MAKETBHI.

OtpaxkeHHe M NPEIOMIIEHHE CBETAa Ha IpaHMIlEe pasfena ABYX AUAIEKTpUKoB. [lomspuzanus
[IPU OTPAKEHUU U MPETOMIICHUHN

[Monsipuzanus. 3akon bprocrepa.

Bpamenue miockoctn momnspusanuu. 3akoHsl Kupxroda, Buna u Credana-bommmana.
®opmyia [Inanka.

Buemnnii u BHyTpennuit pororddekr. 3akonsl porodddekra.

Macca u ummynsc potona. [lasnenue csera. Dpdext KomnroHa.

Mopnens atoma Tommcona u Peszepdopaa. KBantoBas Teopus CTpoeHHs aTomMa BOAOPOJA IO
bopy.

Omneitr ®panua ['epua. OneiT Hltepna u I'epnaxa. ['unoresa ne-bpoiins.

Paznuunbie MOJIeN CTPOEHUS Ipa: Ta30Basl, KarneabHast 000I04eYHasl.

3aKOH paJlMOaKTUBHOTO pacraaa. JHEPIus CBS3H.

PanuoaxkTuBHBIE IPEBpAIICHUS AJIED.

S dext Méccbayapa.

[lonsiTHe 0 SIIEPHBIX peaKIMSIX.

TepmosinepHbIe peakiuy.

ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BEILIECTBA, aTOMHBIE s]Ipa, KBapKH.

CunbHOe, 3JIeKTpOMarHuTHOE, ¢1a0oe, TPaBUTAIMOHHOE B3aUMO-ACHCTBUS.

duznueckas KapTuHa MUpPa, Kak Gritocodckasi KaTeropusi.



10.

11.

12.

13.

14.

15.

16
17

Bompocs! k 3auery

MEXAHUKA. MOJIEKYJIAPHAS ®PU3UKA.

Kunematndeckoe onvcanue IBUKeHMs dyacTull. [loctynarensHoe u
BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPAOIo Tea.
3axonbl HeroToHa. MIHEpLIMaNbHbIE CUCTEMBI OTCUYETA U IPUHLIAIL
oTtHOocuTenbHOCTH. [IpeobpazoBanus ["anumnes.
3aKOH COXpaHEHUs UMITyJIbca. AJIUTUBHOCTH Macchl. LleHTp macc.
3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCA.
Pabora n xunetnyeckas sHeprus. lloTeHunanbHas sHeprus.
BHyTpeHnHss1 sHEprus 3aKOH COXPaHEHUS YIHEPTUHU.
Onucanue ABM)KEHUS B HEMHEPLHUAJIbHBIX cucTeMax orcyera. Cuiibl MHEpLUUU. DKBUBAJICHTHOCTh
MHEPTHOU U IpaBUTALIMOHHOM Macc.
VYpaBHeHMsI ABUKEHHS TBEPLOrO Telna. MOMEHT MHEPLUMH OTHOCUTENbHO oOcH. KuHernueckas
9HEPrus TBEPIOro Tela.
Kunematuka rapMoHHMYecKHUX KosieOaHMM. ['apMOHHMYECKHMH OCHMIUIITOP OHEpPreTu4ecKue
COOTHOLICHUS. MasTHUKH.
3aryxatomue KoyiebaHus TapMOHHUYECKOTO OCHWIIIATOpa. BbIHYXIeHHbIE KoNeOaHus MOoJ
JICUCTBUEM CUHYCOUIAIBHOM CHUJIBI.
Onucanue JBWXKEHUS KUIKocTed. WMpeanmpHas >kKuakocTh. YpaBHeHue bepHymiu. Bsskas
KUIKOCTD.
ITocTynatsl crieruanbHON Teopuu oTHOCUTeNnbHOCTH. [IpeoOpazoBanus JlopeHna u Ux cieacTBuS.
Hmnynbec ¥ HEprus B peATUBUCTCKON MEXaHUKe. B3anMOCBA3b Macchl U DQHEPTHH.
[Ipeamer u MeToabl MOJEKYJIAPHOM (U3UKU. MOJEKYyIIpHO-KMHETHYECKAss TEOPHs HJI€alIbHOrO
rasa.
3aKkoH pacnpezeneHus ckopocteil Makcseina. bapomerpuueckas
¢dopmyna u pacupezneneHue bonpimana.
IlepBoe Hauano TepmoauHaMUKH. OOpaTUMble U HEOOpaTUMBbIE
IIPOLIECCHI.
TennoemkocTs. AnunabaTudeckuii mpouecc.

9HTp0HI/I$I. BTOpOC Ha4aJio TCpMOJUHAMUKHU.

18 DuTponusa u BepossitHOCTh. Teopema Hepcera. Iukn Kapro.

19.

Kunematnyeckue xapakTepUCTUKH MOJIEKYJISIPHOTO ABMKEHMS. SIBiaeHUs mepeHoca: nuddysus,

TCIJIOMIPOBOJHOCTD, BA3KOCTDH



20.
21.
22.
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PeanbHble ra3el. YpaBHenue Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca n ux cpaBHEHHE ¢ DKCIIEPUMEHTAIbHBIMHU.

®da3oBbIe paBHOBECHS U MpeBpaileHus. Ypasuenue Kianeipona-Knaysuyca.

IJIEKTPUYECTBO U MATHETU3M

[IpenmeT KinaccUYECKOM 3JEKTPOJAMHAMHUKHU. JJeKTpocTaThka. 3akoH Kynona. DiekTpuueckuit
JUTIOJb.
Onektpocratuueckass Teopema laycca. Ilpumenenue Teopembl Ilaycca Kk pacuery
ANEKTPOCTATUYECKUX MOJIEH.
[loTeHuManbHOCTH 3NEKTpOCTATHUECKOTO NoJiA. CKranspHbId noTeHuuan. Y papaenue Ilyaccona.
DNeKTpoCTaTUUECKOE MOJe B AUAIEKTPUKaX. [ paHNUHbIE YCIOBHUS Ha MOBEPXHOCTH pasfelia JABYyX
JUBJIEKTPUKOB.
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
EMKOCTb IIPOBOJIHUKOB M KOHIEHCATOPOB. DHEPIHUs 3J1EKTPOCTATUIECKOrO MOJIS.
[TocTostHHBIN AnekTpudecKuid ToK. 3akoHbl OMa u Jlenna. [Ipasuna Kupxroda.
MarunutHoe nosne. Cuna Jlopenna u cuia Amrepa. J[BukeHue 3apsjia B MArHUTHOM TIOJIE.
3akon buo-Casapa-Jlannaca.
MarsuTtHoe 1oJ1e NpsIMOJMHENHOTO TPOBOJAHMKA C TOKOM. MarHuTHOE 10Jie KpyroBOro TOKa.
[ToToK M HUPKYJIALMS MAarHUTHOTO MOJIS.
['pannyHbIe yCI0BHS HAa TOBEPXHOCTH pa3jiesia IByX MarHETUKOB.
DOneKTpoMarHuTHas MHAYKOUS. MakcBe/UIOBCKash TpPaKTOBKAa SIBJIEHUSI AJIEKTPOMAarHUTHOMN
WHIYKIUU.
Camounnykuus. TOkH NpU 3aMbIKAaHUU M pa3MbIKaHUU LETIH.
B3anmounaykuus. DHEprusi MAarHUTHOTO TOJIA.
[lepemennsrii Tox. 3akoH Oma u mpaBwia Kupxroda s mepeMeHHBIX TOKOB. MOIIHOCTH
IIEPEMEHHOI0 TOKa.
Toxk cmenienus. YpaBHeHnus Makcsemia.

PensaruBucTckne Hp606p330BaHI/I$I 3apsAd0B, TOKOB U DJICKTPOMAIHUTHBIX TTOJICH.

Kpumepuu OUCHKU omeema Ha 3aueme

Onenka Kpurepun orBera
3auTeHo ['myGokoe m Xxopoiee 3HAHWE W MMOHMMAHHE TPEIMETa, B TOM YHCIe
TEPMHHOJIOTUHI u OCHOBHBIX MIOHSATHI; TEOPETUYECKUX




3aKOHOMEPHOCTEH; (hakTHYEeCKUX JTAaHHBIX; 00CTOATENLHBIHN,
JOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS CJlauy 3a4€Ta; yICIIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TECTUPOBaHUM — He Oosee 50%.

He3aurteno Cnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTMH, TEOPETHUECKHUX
3aKOHOMEPHOCTEH, (PaKTHYECKUX JaHHBIX, ONIMOOYHBIN OTBET HA
3a4eTe; yAeNbHBIA BEC OMMOOK MPU KOHTPOIHLHOM TECTHPOBAHUN —
6omnee 50%.
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Bomnpocs! k 3k3ameny
Pazoen «OIITHKA»

DneKTpoMarHuTHas npupoaa ceera. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Oddexr domrepa.

OHeprusi M HMIYJIbC 3JIEKTPOMArHUTHBIX BOJIH. OHepreTuyeckue U (OTOMETpUYECKHe
BEJIMUMHBI.

IlosAprU30BaHHBIN U €CTECTBEHHBIN CBET.

[ucnepcus ceera. HopmanbHas 1 aHOMasbHask JUCIIEPCUMU.

[lornouienue ceera. BolHOBBIE TAKETHI.

OtpakeHue U NpeJoMJICHUE CBETa Ha I'paHUlle pa3jelna AByX AudJeKTpukoB. [lonspuzauus npu
OTpaXCHHUHU U TPEJIOMIIEHUH.

HnTepdepeHuss MOHOXpOMATUYECKUX BOJIH.

Crioco0bI MosTyuyeHHst KOT€PEHTHBIX BOJIH B ONTHKE.

HnTepdepeHus B TOHKUX IJIEHKAX.

Hudpakuus csera. [Ipunuun [rolirenca-dpenens.

Meton 308 @penens. Audpakuus Openenss Ha KpyrjioM OTBEPCTHH U AHCKE.
Hudpakuus Opaynrodepa Ha memu.

Hudpaxumonnas pemerka. J(udpakiys peHTTeHOBCKUX JTy4el B KpuUcTaiax.
TermtoBoe n3nyyeHue.

Pacrnipenienenuie sHepruu B CIEKTPe U3TydEHUs] aOCOIIOTHO YEPHOTO TeJa.
KBanrtoBas runoresa [Inanka.

®Dotor(hPeKT U ero 3aKOHBI.

@®oToHbI. YpaBHEHNE DUHIITEHHA.

Dddext KomnroHna.

KBaHTOBOE 00BsICHEHHE NaBICHHS CBETA.

Pazoen «cATOMHAA U A/IEPHAA ®H3UKA»

I'unoresa ne-bpoiiis.

Judpaxius >1eKTpOHOB U HEUTPOHOB.
CooTHOIIIEHHE HEOTIPEACICHHOCTEN.

BonHoBas ¢hyHKIUS U €€ CTAaTUCTUYECKUNA CMBICIL.
Vpasuenue lllpenunrepa. CtanmoHapHble COCTOSHHUS.
Yacrtuiia B TOTEHIHAIBHOM sIME.

TyHHETBHBIN YPHEKT.

KBanToBanue snepruu. [IpyHIIMnD coOTBETCTBUS.
KBanToBaHne MOMEHTa UMITYJIbCA.

AtoM Bogopozaa.

DHEpPreTUYecKrue YPOBHU U CIIEKTP U3ITYUCHUS.
MHOT0371€KTPOHHBIE ATOMBI.



34 Tpunnun [Naymm.

35 Tleproandeckas cucteMa 3JeMeHTOB MeHeneeBa.
36 CtpoeHue aTOMHOTO sizpa.

37 DHeprus CBs3U.

38 PammoakTuBHBIC TIPEBPALICHHUS STCP.

39 SlnepHble peakuuu.

40 DrneMeHTapHBIC YaCTHUIIBL.

Kpumepuu OUCHKU omeema HA IK3aMeHe

4-pannbHAs Iloxa3artenu Kpurepun
mKaJja
(ypoBeHb
O0CBOEHMSI)
OTan4HO 1. Tomrota wuznmoxkeHus | CTyAEHTOM JaH TOJHBIA, B JIOTHYECKOM
(TOBBIIIICHHBIIT TEOPETUYECKOTO MOCJIEIOBATENIbHOCTH Pa3BEPHYTBIH OTBET
YPOBEHB) MaTepuana; HAa  TIOCTaBJIEHHBIH BONpPOC, TAE€ OH
2. TlomHoTa U | IPOJAEMOHCTPUPOBAT 3HAHUS MpeAMeTa B
MIPaBUJIbHOCTD MOJIHOM 00beMe Yy4eOHON MpOorpamMMmBbl,
pelienus JOCTAaTOYHO TJIYOOKO OCMBICIMBACT JIUC-
PaKTHIECKOTO IUIUIMHY, CaMOCTOSITeNIbHO, M  HCYep-
3a/laHus; MBIBAIOILIE OTBEYAET HAa JOIMOJIHU-TEIIbHbIC
3. HpaBI/IJ'ILHOCTB u/vau | BOOPOCH], IPUBOAUT cOOCTBEHHEBIE IIPUMEPHI
apryMEeHTUPOBAaHHOCT 10 Hp06HeMaTI/IKC MOCTAaBJICHHOI'O BOIIpOCA,
b W3JIOKEHUs | PEIIMI  TMPEAJIOKEHHbIE — MPAaKTH-YECKUE
(IIocyIeI0BaTebHOCTD | 33/aHus 0e3 OIHMOOK.
Xopomo JIeHCTBUI); CryneHTOM JaH pa3BepHYTHI OTBET Ha
(6a30BBII 4. CaMOCTOSTEIbHOCTh | MOCTABJICHHBIM  BONPOC, TI/I€  CTYIEHT
YPOBEHB) OTBETA; J€MOHCTPHUPYET 3HaHUsI, MPUOOpPETEeHHbIE Ha
5. Kynbrypa peuu; JEKIIMOHHBIX M CEMUHApPCKUX 3aHATUAX, a
6. uT.I TaK)Xe TMOJyYeHHbIE TOCPEACTBOM H3YUEHHUS
00s13aTeNbHBIX YYE€OHBIX MaTepHaliOB IO
Kypcy, JTaeT apryMEeHTUPOBAHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOAHOE  BJIAJIEHHE  MOHOJOIMYECKOMN
peYblo, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
otBeta. OIHAKO JOMYCKAeTCs] HETOYHOCTH B
orBeTe. Pemm mnpeioKeHHbIE MPAKTH-
YecKue 3a/aHus c HEOOIBIIUMU
HETOYHOCTSIMH.
VY 10BNIETBOPUTEIND CryneHToM JaH  OTBET, CBUIETENIBCT-
HO BYIOIIIMM B OCHOBHOM O 3HAaHUU IPOLIECCOB
(IIOPOTOBBIi M3y4aeMON JUCHUIUIMHBI, OTINYAIOIIUACS
YPOBEHB) HE/JIOCTaTOYHOW TIIyOMHOW W  IMOJHOTOU
pPacKpbITUS. TE€Mbl, 3HAHHEM OCHOBHBIX
BONIPOCOB TeopuH, ciaabo chopMUpOBaH-
HBIMM  HaBbIKAMHM  aHaJlIW3a  SIBJICHMIA,
IIPOLIECCOB,  HEJIOCTATOYHBIM  YMEHUEM
JaBaTh AapryMEHTHPOBaHHBIE OTBETHl U
MIPUBOIUTH MIPUMEPHI, HEJ0CTaTOYHO

CB060,I[HLIM BIAJCHUEM MOHOJIOTHYECKOU




PCUbLO, JJOTMYHOCTBIO n ImocjiacaoBa-
TCJIIBbHOCTBIO OTBETA. I[OHYCKaeT'Cﬂ
HECKOJIBKO OIIIHOOK B COACPKaHNU OTBETA U
PCIICHNHU MMPAKTHICCKUX 3aJaHH.

HeynosnerBopure CryneHToM AaH OTBET, KOTOPBIA COJAEPKUT
JEHO pSAl  CEpbE3HBIX HETOYHOCTEH, OOHapy-
(YpoBeHb He KHUBAIOIIMA HE3HaHHE TMPOIECCOB HU3Y-
copMupoBaH) 4aeMOll MpeaMeTHON 00J1acTH, OTIUYaro-

IIUHACS HErTyOOKUM PpacKpBITUEM TEMBI,
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPUH,
HEC(OPMHUPOBAHHBIMU HABBIKAMHU aHAJIM3a
SBJICHUH, MPOLECCOB, HEYMEHHEM J1aBaTb
apryMEHTUPOBaHHBIE  OTBETHI,  CIa0BIM
BJIQJICHUEM  MOHOJIOTHYECKOW  PEeublo,
OTCYTCTBHEM JIOTUYHOCTH "
MOCJIEZIOBATEIbHOCTU.  BBIBOJBI  MOBEpX-
HOCTHBI. PellleHne NpakTUYecKuX 3aJaHuil
HE BBINIOJHEHO T.€. CTYAEHT HE CIIOCOOEH
OTBETUTh HA  BOIPOCHI  Jaxe  IpHU
JOTIOJIHATENIBHBIX ~ HAaBOASAILIMX  BOIPOCAax
IIpenoaaBaTelis.

9. YYUEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEHEHHUE
JAUCHUIIJINHBI
9.1. YueOHas JuTeparypa:
a) OCHOBHasl
1. I.B. Cuyxun. Kypc o6meit ¢pusuku. UznatensctBo «Hayka», M., 2004.
2. B.M. ABopckuii, A.A. Jletnad. Kypc ¢pusukny. M3gaTeascTBo «Boicmas
mKkoaa», M., 2011.

3. N.B. Cagenbes. Kypc o6meii ¢pusuku «Kype odmieit pusukm». M3natensctBo «Hayka», M., 2011.
4. T.N. Tpodumosa. Kypc obmeii puzuku «Kypc obrieit pusukmn». M3gatenbeTBo «Bricimas mKomgay,

M., 2011.

0) 10MOJTHUTEIbHAS

[

. I.B. CaBenneB Kypc obmieii ¢pusuku. M3narensctBo «Haykay, M., 2001.
2. P. ®eiiman, P.Jleiiton, M. Connc. @eliMaHOBCKUK JIEKIIUU 1O (DU3HKE.
Mup, 1965-1967, Bbim. 1-9
3. Y.Kurens, Y.Haiit, M.Pynepuman, O.Ilapcen, Peiid ®.Kpaydop.
bepkneerckuii kype ¢puszuku. M., Hayka, 1971-1974. 1. 1
. 1. Opuep. ®usuka. M., 1981, 1. 1-2.

whn B

. 1.B.CaBenneB. COOpHHK BOIPOCOB U 3a7a4 1o ooei ¢pusuke. M, 1982.

6. ®uznueckuii npaktukym. [lox pen. B.W. BeponoBoii, M.: ®u3z-mar,



1976. 2u.
6. .M. fABopckuii, A.A. [letnad. Kype dbusukny». UznatenbctBo «Briciias
mkoiaa», M., 2001.
9.2. UHTepHeT-pecypcehl

1. http://c-books.narod.ru/pryanishnikovl_2_1.htmi
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Nogakown

9.3. IIporpamMHoOe o0ecnieyeHue

YHuBepcUTET 00eCIIeYeH HEOOXO0IUMBbIM KOMITJICKTOM JIMIICH3MOHHOT'O U CBOOOTHO
pacmpoCcTpaHsIeMOro IPOrPaMMHOTO 00ECTICUSHHSI, B TOM YUCIIE OTEYECTBEHHOTO TIPOU3BOICTBA.

Kaxxnpiii oOydaronuiicsi B TeueHUE BCETO nepruoia 00yueHus: 00ecredeH WHINBUIyaTbHBIM
HEOTPaHMYEHHBIM JOCTYIIOM K AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTENLHON Cpejie YHUBEPCUTETA
13 000 TOYKH, B KOTOPOU UMEETCS JIOCTYI K HH(POPMAITMOHHO-TSJICKOMMYHHKAITHOHHOMN CeTH
«IHTEepHET» KaK HAa TEPPUTOPHH YHUBEPCHUTETA, TAK U BHE €€.

VHuBepcurer o0ecreueH  CIEAYIOIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  MPOrpaMMHOIO

obecrieueHus.
1. JIvueH3unoHHOE IporpaMMHOe obecrieueHue, ucrnoiabzyemoe B Murl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus’

1.4. AntuBupychoe I10 Eset Nod32

1.5. CmpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsiny ¢ TpaauiimoHHBIMU W3IaHUSMU CTYJICHTHI M COTPYTHUKH UMEIOT BO3MOKHOCTh
MOJTH30BATHCA AJICKTPOHHBIMU ITOJTHOTEKCTOBBIMH 0a3aMu JaHHBIX:

Tabauua 9.1.
Ha3Banue pecypca Ccbuika/mocTyn
DnexTpoHHas OnbIMoTeKa oHaiH «EnnHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PECypCcamy
«O0pa3oBaTenbHbIii pecypc Poccum» http://school-collection.edu.ru
denepanabHBI 00pa30BaTENbHBINA TOPTA: YUPESIKICHHS, http://www.edu.ru —
nporpammsl, ctanaaptel, BY3b1, rectsol EI'D, THA



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

denepaabHbIN HEHTP HHHOPMAITHOHHO-00Pa30BaTEIIbHBIX http://fcior.edu.ru -
pecypcoB (PLINOP)

SBC "KOHCYJIbTAHT CTYJIEHTA". DrexrponHas http://polpred.com/news
OubIMOTEeKa TEXHHYECKOTO By3a

W3narensctBo «JlaHbY. DIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
cucreMa

Pycckas BuptyanpHast OubmnoTexa http://rvb.ru —

W3narenbcTBo «Jlauby». DIeKTpOHHO-OMOIMOTEYHAS http://e.lanbook.com -

cucrema

ExxenenenbHuk Hayku U oOpazoBanus KOra Poccun http://old.rsue.ru/Academy/Archive
«AxkageMus» s/Index.htm

Hayunast snextponnas Oubnmnoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0nbnuoTeuHas cucrema [PRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIPABOYHAs CHCTEMA JJOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «MHpopMHO»

HNudopmanmonHo-mipaBoBas cucteMa «l apanT CerteBast Bepcus, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uuarl'y

DneKTpoHHO-0MbIMoTeuHas cucrema «tOpaiT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

1) 6ubmmoreunsiii poun 'OY BO «MHTYHmICKHA rOCYy1apCTBEHHBIN YHUBEPCUTET)

2) KOMIBIOTEPHBIN KJIacC ¢ BBIX0JA0M B MIHTEepHET;

3) MyabTUMEIHITHOE 00OPYIOBAHKE JUTSl YTCHUS JICKIIHA-TTPE3CHTAIIHIA;

4) »NeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, MYIBTUMEIUIHbBIC YHUBEPCATbHBIC
SHIUKIIOMEINH.

5) Meroandeckue ykazaHus K BBITIOJTHEHUIO JIAOOPATOPHBIX PabOT MO Kypcy 00IIe Gu3HKy ,

U3JlaHHble IpenoAaBaTensiMu kadenpsl obmen ¢puzuku Uarl'y.

11. METOAUYECKHUE YKA3ZAHMUSA JJISA OBYUYAIOIIUXCSA 11O OCBOEHUIO
JUCIUITVINHBI

JuctunnuHa «®Pu3uka» HampaiieHa Ha popmupoBanue komnereHuid: YK-1, OITK-4.

[IpomexyTouHas aTTecTalys MPEANoiaraeT 3a4eT, 3K3aMeH.

[Ipuctynas K W3y4YEHHIO AMCUMIUIMHBI, HEOOXOAMMO B TMEPBYIO OYEpelb O3HAKOMUTHCS C
coziep>)kaHueM padodeid mporpammbl quctruiaHbl (PTT/T).


http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Jlekuuu UMEIOT LENbIO 1aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3ydenuu u mpopaboOTKe TEOPETUUECKOTO MaTepuana 1 6akaiaBpoB HEOOXOAUMO:
- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHATHUU MAaTepHAl U JOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBAHHOM 1O TaHHOM TEME JIMTEPATYPHhL;
- TPU CaMOCTOATEIIBHOM H3YYEHUU TEOPETUYECKOM TEMbl CHENAaTh KOHCIEKT, MCHOJIb3Ys
pexomenaoBanneie B PIIJI  nuTepaTypHble HUCTOYHUKM U pecypchl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «HTEepHEeT»
- MPU TOATOTOBKE K MPOMEKYTOUHON aTTecTaluud MO MOIYNII0 HCIOJb30BaTh Martepuaibl (GoHIa
OIIEHOYHBIX CPEJICTB.

[IpakTrdeckue 3aHATHS MPOBOJATCS C LETbI0 YIIyOIeHHUS M 3aKperyieHUs] 3HAHUH, MONy4eHHBIX
Ha JICKIHUSIX U B TPOIECCE CaMOCTOSTEIIBHON pabOThl HaJl HOPMATUBHBIMHU JOKYMEHTAMH, YICOHOU U
HAaY4YHOM JIUTEPATYPOU.

[Ipu moAroTOBKE K MPAaKTUYECKOMY 3aHSITHIO HEOOXOAMMO:
- U3Y4YUTh, IOBTOPUTH TEOPETUUECKUN MaTEPUA 1O 3aJaHHON TEME;
- IPH BBIMIOJIHEHUU JOMAIIHUX PACUETHBIX 33/IaHUM, U3YUUTh, IOBTOPUTH THUIIOBBIE 3aJaHUs,
BBITIOJIHSAEMBIE B aYAUTOPHH.

Pexomennanuu no padore ¢ Hay4YHoOU M y4eOHOI JTUTEpaTypoOi

Pabora ¢ yueOHOI 1 Hay4YHOU IUTEPATypPOH SABIAETCS TTIaBHON (OPMOI CaMOCTOATEIBHOM
paboThl U HEOOXOAMMA NP MOJTOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHATUAX, K MOIYJIbHBIM
KOHTPOJIBHBIM paboTaM, ompocy, 3aueTy. OHa BKIIOYaeT MpopaboTKy JEKIHOHHOTO MaTepuaia —
U3Yy4YeHHE PEKOMEHOBAHHBIX UCTOYHUKOB U JUTEPATyphl MO TeMaTuke jekiuuil.  KoHCHeKT nexiuun
JOJDKEH  COofepXaTh pedepaTUBHYIO 3alUCh OCHOBHBIX BOINPOCOB JIEKLIUH, IPEIIOKEHHBIX
npenojaBaTesieM cXeM (IIPU KX JIEMOHCTpAIlMH), OCHOBHBIX MCTOYHHUKOB U JIMTEPATyphl MO TEMaM,
BBIBOABI 1O KaXJOMYy Bompocy. KOHCHEKT Io/keH OBITh BBHINOJHEH B OTAEIBHOH TETpajgul o
npeaMery. OH IOJDKEH ObITh aKKypaTHBIM, XOPOIIO YUTA€MbIM, HE COJIEP)KAaTh HE OTHOCSIILYIOCS K
TeMe HH(POPMAIIHIO WIH PUCYHKH.

KoHcnekTsl HaydyHOM JTUTepaTyphl IPU CAMOCTOSTENILHOM MOATOTOBKE K 3aHATHUSIM JIOJKHBI
OBITH BBITIOJHEHBI TAKXKe aKKypaTHO, COJIEp>KaTh OTBETHI HA KaX/Iblii MOCTABJICHHBIA B TEME BOIPOC,
UMETh CCBUIKY Ha MCTOYHHUK MH(pOpMaluu Cc o0sA3aTeNbHBIM YyKa3aHHEM aBTOpa, Ha3BaHHsS U roja
W3JaHMS MCIIONB3YeMO HaydHOU nuTepaTyphl. KOHCIIEKT MOKET OBITh OMOPHBIM (COAEpXkATh JIHUIIb
OCHOBHBIE KJIFOUEBbIE TTO3UIIMH), HO IPU ATOM MO3BOJISIFOIIMM JIaTh MOJIHBIM OTBET MO BOIIPOCY, MOXKET
ObITh TOAPOOHBIM. OOBEM KOHCTICKTA OIPEIEISICTCS CAMUM 00 y4JarOIITIMCS.
B nporiecce paboTel ¢ yueOHOM ¥ HAyYHOH JIUTEpATypOH 00YyJIaIOIIUNCS MOXKET:
- JieNlaTh 3allCH IO XOAY YTEHMs B BHJIE€ IPOCTOrO WM Pa3BEPHYTOro IjiaHa (Co3/1aBaTh NEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBIISITh TE3UCH (IIUTHpOBaHHE HauOoJiee BAKHBIX MECT CTAaThH WJIM MOHOTpa(HuH, KOPOTKOE
U3JI0’KEHHE OCHOBHBIX MBICJIEH aBTOPA);
- TOTOBUTH aHHOTALMH (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB Pa0OTHI);
- CO3/1aBaTh KOHCIIEKTHI (pPa3BePHYTHIE TE3HCHI).



PaGouass mporpamma nucuuIUIMHBL «@DHU3MKa» COCTaBICHA B COOTBETCTBUU C TPEOOBAHHSIMHU
®I'OC BO no cnennansHocty 04.05.01. «D@yHaaMeHTanbHas U MPUKIAgHAS XUMUS», YTBEPKICHHOTO
npuka3oM MuHHCTepCcTBa 00pa3oBaHus U Hayku Poccuiickoin @eaeparuu ot 13 wuronms 2017 1. Ne
652

[Iporpammy coctaBuia:

JOLIeHT Kadeapsl oommel Gu3nku laiitykuena 3.X.

Paboyas nporpamma yTBepKAeHa Ha 3acefaHnn Kadeapbl XMmun

MNpotokon 3acegaHma Ne 8  oT «_22_ » anpensa 2026 .

Pabouas nporpamma ogobpeHa yuebHO-MeToANYECKMM COBETOM XMMMUKO-OMONOTMUYECKOTO
daKkynbTeTa

MpoTokon 3acepaHma Ne 6 oT «_28  » _anpena 2026 r.



CgeaeHus 0 nepeyTBepKIeHUN MPOrpaMMbl HA OYepPeIHO YUeOHbIH Io U
perucTpanuu u3MeHeHuit

YyeOHbIil Penrenue Brecennbie n3aMeHeHU Tlonmuce 3aB.

kadeapsl kadeapoit
roj

(Ne mporokona,
JaTa)




