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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Henssmu n3yyenunst y4eOHoOM JUCHUIINHBI «PH3HKA» ABJISIOTCH:
- (opMupoBaHHE y CTYIEHTOB CHOCOOHOCTH BBISBIATH €CTECTBEHHOHAYYHYIO CYITHOCTH MpoOiIeM B
XxoJie Mpo(ecCHOHANBHOM NeATeNbHOCTH M NPUBIEKATh (PU3MKO-MaTeMaTHUUYECKUI ammapar i ero
pelieHus;
- TMPaKTHYECKOE HCIOJb30BaHUE (YHIAMEHTAIBHBIX Pa3/enoB (U3MKKU (MEXaHHKA, MOJICKYISIpHAas
¢u3uKka W TEpMOAMHAMUKA, S3JCKTPOJMHAMHMKA M ONTHKA, OCHOBBI KBAHTOBOM MEXAaHWKH) TIpU

00BICHEHUU PE3YIBTATOB XUMUUYCCKHX OKCIICPHUMCHTOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO CIIEHUAJIUTETA

Jucuunnuna «Pu3nka» BKIOYEHA B 0053aTeNbHYI0 4acTh JUCHUILIMH bioka 1.

K ucxonnbim TpeGoBaHUSIM, HEOOXOAUMBIM JUISI U3YUEHUS TUCHUIUIUHBI «DU3HKa», OTHOCATCS
3HAHMS, YMCHHS U BUJBI JCATCIHHOCTH, C(OOPMHUPOBAHHBIC B TIPOIECCe M3yUCHHS (PU3UKH B CpeIHEH
0011100pa30BaTEeIbHON IITKOJIE.

Jucuunnuna «Pu3nkay SBISETCS OCHOBOU I U3YYCHHS] «AHATUTUYECKOU XUMHUI,
«Duznueckoit XuMun», «OpraHnueckol XuMnun», «PU3NYECKUX METOJI0B UCCIIETOBAHUS»,
«KBanToBOM XumMun», «CTpoeHUs BEIIECTBa» U OCYIIECTBICHUS JaJIbHEHIIEH nMpodecCuoHaTbHOM

JIeSITENLHOCTH.

B pe3yiabTaTre U3ydeHUus TUCHUIVIMHBI CTYACHT T0JI7KCH

3HaTh:

- (dynaaMeHTanbHbIE pazfenbl (PU3UKK: MEXaHUKY, MOJEKYISIpHYIO (PU3UKY U TEepMOJUHAMUKY,
JIEKTPOJMHAMUKY M ONTUKY, OCHOBBI KBAHTOBOI MEXAHUKH U UCIIOJIb30BaTh MOJyUYEHHBIE 3HAHUS NIPU
00BSICHEHUH PE3YIBTATOB XUMHUUYCCKUX DKCIICPUMCHTOB,

- OCHOBHbIE (U3MYECKHe SBJICHUSA, (yHIAMEHTAIbHbIC MMOHATUS, 3aKOHBI U TEOPUH KJIACCUUECKON U
COBPEMEHHOU (PU3UKH.

YMeTh:

- HCIOJB30BAaTh TEOPETHYECKUE 3HAHMS NPU IJIAHUPOBAHUS XMMHYECKHUX HCCIIEIOBAaHWN, aHAIN3a
HKCIEPUMEHTANIBHBIX JIaHHBIX U TOATOTOBKU HAYYHBIX IMyOJIMKaIHii;

- pelaTrh TUIOBBIE 33/1a4U 110 OCHOBHBIM pa3jesiaM JUCLUIIINHBL,

- IPUMEHATH TOJIyYCHHBbIC 3HAHMA MO (PU3MKE NPH M3YYEHUH JAPYIHX AUCHUIUINH, BBIIEIATH
KOHKPETHOE (PU3NYECKOE COJIepKaHUE B IIPUKJIIAIHBIX 3a/1a4ax MPpo(hecCHOHAIBHON e TeIbHOCTH.

Baagern:



- COBpPEMEHHOI HayYHOH ammapaTrypoi, HaBbIKaMu BeJeHUs (PU3NIECKOT0 IKCIICPUMEHTA;

- OCHOBHBIMHU MCTOJaMH ITOCTAHOBKH (bI/ISI/I‘IGCKOFO OKCIICPUMCHTA, UCCIICIOBAHUA U PCUHICHUA 3a1a4.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUA JUCIIUAITJIMHBI

Hpouecc HN3YUCHUA JUCHUIIIMHBI HaAIlpaBJICH Ha (bOpMI/IpOBaHI/Ie OJICMEHTOB CJICAYIOINHUX

komnereHnuii B cootBerctBUU ¢ ®I'OC BO u OIIOII BO 1o ganHOMY HanpaBjieHUIO MOATOTOBKHU:

Kon HaumenoBanue Nuauxarop B pe3yibTarte ocBoOeHust

KOMIIETEHII KOMIETEeHIINH JOCTHKEHHUS MUCHUTIMHBI 00yYaI0IIHiiCH
U KOMIIETEeHIINH JOJIKEH:
Yuueepcanvnvie komnemenyuu (YK) u unouxkamoput ux oocmuosicenusn
YK-1 Cnocoden YK-1.1. Anammzupyer | 3HaTh: CBOH JMYHOCTHBIE
OCYILIECTBJISITh npoGIeMHyI0  CHTya- | OCOOCHHOCTH U peCypChl

KPHTHYECKHMii anaqn3 | o Kkak  cucremy, | Y M€Th: QIEKBAaTHO  OLEHMBATH
CBOU CIIOCOOHOCTH u

NPo0JIeMHBIX CUTy AUl
HA OCHOBE CHCTEMHOI0
MOAX0/a,
BbIPA0aTHIBATH
CTPATErulo AeCTBUIA

BBIABJIAA €€ COCTaB-
JIAOIINEC u CBA3U

MCKAY HUMU

BO3MOKHOCTH C COOTBETCTBHEM
KOHKPETHOH CUTyaluu

Baanern: HaBBIKAMH
CaMOJUArHOCTUKY  JIMYHOCTHBIX
KOMMYHHKATHBHBEIX CIIOCOOHOCTEN
B JIEJIOBOM B3aMMOJIEUCTBUU

YK-1.2. Kpurudecku
OIICHUBACT HAJCIKHO-
CTb HCTOYHUKOB HH-
(dopmarum, padboTaer ¢
MPOTUBOPEYNBOM  WH-
(dopMmarueit u3 pa3HbIX

3HaTh:  CHOCOOBI  CamocCOBEp-
[ICHCTBOBAHMS CBOCH JEATENb-
HOCTH c y4eTOM CBOHUX
JIMYHOCTHBIX, HACJIOBBIX, KOMMY-
HUKATHUBHBIX KAYCCTB

YMerTh: onpenensaTh MPHOPUTETHI
JIUYHOCTHOTO W mpodeccuo-

HCTOYHHUKOB HaJIbHOT'O pOCTa
Baaners: mnpuemamu 1enemnosa-
raHusi W TIJIaHHPOBaHMSA CBOEH
po(heCCHOHAIBHOMN IeSTENbHOCTH
VYK-1.3. Pazpabarel- | 3HaTh: BO3MOXHBIE BapUaHTHI

BACT M COJAEPKATEIHHO
apryMeHTHUpyeT CTpa-
TErui0 peIleHus. Mpo-
OJIeMHOM cHUTyaluu Ha
OCHOBE CHCTEMHOTO M
MEXIUCIUIIMHAPHO-
IO MOJX0JI0B

peUICHUA TUIIMYHBIX 3aJ1a4

YMmerb: unCHONB30BaTh HHCTPY-
MEHTBl  HEINPEPBIBHOIO  CaMo-
oOpa3oBaHus

Bnaperp: MeromukamMu  camo-

Pa3BUTHUS B CaMOOOPa30BaHU

Oobwenpogpeccuonanvuvie (OIIK) komnemenyuu u UHOUKAMOPBL UX OOCHLUINCEHUS




OIIK-4 Cnocoden
XUMHYeCKOoii
HANPAaBJIE€HHOCTH,
oOpadaTbIBaTh
HHTEPIPETUPO-
BaTh
pe3yabTaThl
HCIO0JIb30BaHNEM
TeopeTHYeCKUX
3HAHMH
NMPAKTHYECKUX
HABbLIKOB
MAaTEMATHYECKHX U
¢usnyeckux 3agau

IVIAHAPOBATHL PA0OTHI

n

MOJy4YCeHHbIC

C

41

pelieHust

OIIK-4.1. Hcnons3yer
0a3oBble  3HAHHUA B
obnacT MaTeMaTUKd U
GM3UKA TIpH  TIAHUPO-
BaHUU pa0dOT XUMUYE-
CKOM HaImpaBJIE€HHOCTU
OIIK-4.2.
OO0pabatbIBacT JaHHBIC
C UCIIOJIb30BAHUEM
CTaHIAPTHBIX CITOCO00B
anmpoKCUMAIUK  YHC-
JICHHBIX XapaKTEPUCTUK
OIIK-4.3.
WHurepnperupyer  pe-
3yJIBTAThl XUMHUYECKUX
HAOMOJEHN C WCIO-
TB30BaHUEM  (U3NYeC-
KHX 3aKOHOB U TIpeIC-
TaBJIEHUN

3HaTh: TEOPETHUECKUE OCHOBBI
OpraHWYecKoll  XMMHH,  COBpe-
MEHHBII ypOBEHb €€ Pa3BHUTHUS;
OCHOBBI OPTraHIMYECKON XUMHH,

¢usnueckoid  XxuMuHM,  (QUBHKH,
MaTEeMaTHKH.

Ymersn:

ompeneNniaTh W aHAIW3UPOBATh
npobjaeMbl XWMHH, IIaHUPOBATh
CTpaTeTHIo ux peIIeHHS;
WCTIONb30BaTh 3HAHUS
TEOPETUYECKUX  OCHOB  XHMMHUH,
Gm3uKN W MareMaTHKH Ui
TUTAHUPOBAHUS XHMHYECKOTO
9KCIIEPUMEHTA, 00paboTKH u
UHTEPIPETAIIH MOJTYYCHHBIX
pe3yIbTaToOB

Baaners: HaBbIKAMU COCTaBIICHHUS
anropuTMa peueHus

SKCIIEPUMEHTAIBHBIX M PAaCUETHO-
TEOPEeTHYECKUX 3a/Jady B 00JacTH
OpTraHUYeCKOn XHAMUH,
MaTeMaTUYECKUM anmnapaToM
HEOOXOJMMBIM JIJIsl pelIeHus 3a7ad
OPraHU4YEeCKON XUMHUU

4. OFBEM JINCIIUIIMHBI U1 BUJbI YYEBHOM PABOTHI

Tabuauna 4.1.
O0beM IMCHUIJIMHBI M BBl Y4e0HOH padoThl
Bun yueoHoii paboThl Bcero yacon 1 cemectp 2 cemecTp
OO01mast TPyAOEMKOCTh TUCITHIIHHEI 252 108 144
AyIUTOpHEIE 3aHATHS 152 68 84
Jlexmn 78 36 42
JlabopaTopHble 3aHATHS 74 32 42
CamocrositesnpHas paboTa 73 40 33
KonTpons 27 - 27

5. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU/10B YYEBHbIX

3AHATHUN

5.1. CTpykTypa AUCHHUILINHBI

OO611as TpyI0eMKOCTh JUCIMILTMHBI COCTABIISIET 7 3a4eTHBIX €IUHMII, 252 dYaca

Taoauna 5.1.




NeNe | HammeHoBaHme pa3jesa Buabi DopMbI
(TeMbI)
n/n 2| | yueOHol padboThI TEKYILIEro KOHTPOJIs
S yCcIeBaeMocTH
= J |J3 | CP
5]

1. BBenenne. ®Puzumka kax | 1 1 - 1 CobecenoBanue, TECTOBBIH
Hayka M Kak ydyeOHas KOHTPOJIb, OTUET I1O0 JIa-
aucuuniuna. - Ipeamer OopaTopHoii padore.
MexaHuku. OCHOBHbIE (- K 6ora 1

OHTpOJIbHAs paboTa
3UYECKUE MOJIETIU MaTepu-
QJIBHBIX TE.

2. | Kuuematnueckoe omnwnca- | 1 1 1 2 CobecenoBanue, TECTOBBIH
HHUC JIBHXXCHHA YaCTHII. KOHTPOIJIb.
IlocTynarensHoe 1 Bpa-
jaTeabHOE JIBIDKEHUE ab- KonTponbnas pabora 2
COJIFOTHO TBEPAOIO TeJIa.

3. 3akonbsl Herotona. Uuep- | 1 2 2 2 CobecenoBanue, TECTOBBIN
IMHUAJIBHBIC CUCTEMBI OTCYUC- KOHTPOJIb.

Ta WU TMPUHIUI OTHOCH-
tenpHOCTH. [Ipeobpazora- Kontponbnas padota 3
Hus [anunest.

4. | 3akoH coxpaHeHmss wum- | 1 1 2 2 CobecenoBaHue, TECTOBBIN
nynsca.  AJITUTUBHOCTH KOHTPOJIb.
Maccel. llenTp macc. 3a-

KOH COXpaHEHHs MOMEHTa Konrponbhas pabora 4
UMITYJTbCA.

5. | Pabora u kuHernueckas | 1 2 1 1 Co0OecenoBanue, TECTOBBIM
sHeprus. lloTeHnumanbHas KOHTPOJTb.
JHEprus. BryTtpenHss
SHeprus 3aKOH COXpaHe- KonTponbas pabora 5
HUS DHEPTHH.

6. | YpaBHeHud nerkenus | 1 2 1 2 | CobecenmoBaHue, TECTOBBIH
TBEpAOro Ttena. MomeHT KOHTPOITb.

WHEPIUH  OTHOCHUTEIHHO
ocu. Kunernueckasi sHep-
TS TBEPJOTO TeJa.

7. Kunemaruka rapmonu- | 1 1 1 2 CobecenoBanne, TECTOBBIN
yeckux Kojebanuit. [ap- KOHTPOITb.
MOHHYECKHUN OCHUIUIATOP
DHepreTu4ecKkue COOTHO- KonTponbhas pabora 6
weHus. MasiTHUKH.

8. | 3aryxaromme konebanus | 1 2 2 1 | CobecenoBanue, TECTOBBIN
rapMOHHUYECKOIo OCIIHJI- KOHTPOJIb.
nATopa.  BbIHYXIEHHBIE
KoJIeOaHUs TIOJT IEHCTBHEM Kontponbnas pabota 7
CUHYCOUJAJIbHOW CHJIBI.

9. | Onucanue nBuxkeHUs xu- | 1 2 2 2 CobecenoBanre
nxocteit. MaeanpHast KUI-




KOCTb. YpaBHeHHE bep-
HyJIU. Bs3kast 5KMJIKOCTb.

10.

[Toctynatel creunanbHOMN
TEOPUH OTHOCUTEIBLHOCTH.
[IpeobpazoBanus Jlopenma
M UX CJICACTBHSA.

CobecenoBanue

11.

NmMmnynec u  dHeprus B
PETAATUBUCTCKOMN Mexa-
HuKe. B3auMoCBsA3b MacChl
Y DHEPTUU.

CobecenoBanue

12.

MonexyJIapHO-KHUHETH-
gyeckasi Teopus HJeallb-
HOrO Tas3a. 3aKkoH pac-
MpeleieHus  CKopocTen
Makcgeiuia. bapomer-
pudeckas  Qopmyna
pacupenenenne  bombu-
MaHa.

CobecenoBanue

13.

[TepBoe Hauasio TepMoOau-
Hamuku. OOpatumble U
HEOOpaTHUMBIE TPOIIECCHI.
Tennoemkocts.  Anuaba-
THYECKHUI MPOLECC.

CobecenoBanue

14.

Outponus. Bropoe Hauano
TEPMOJAMHAMUKH. DHTPO-
MU U BEPOSITHOCTh. Teo-
pema  Hepucra.  Ilukn
KapHho.

CobecenoBanue

15.

PeanbHble ra3pl. YpasHe-
HHE Ban-nep-Baansca.
N3orepmbr  Ban-gep-Ba-
anbca U HUX CpPaBHEHHUE C
JKCIIEPUMEHTAIbHBIMU.

CobecenoBanue

16.

da30Bble pAaBHOBECUS U
IIpEBpaIlCHNs. Y paBHEHHE
Kunaneiipona-Knaysuyca.

CobecenoBanue

17.

[Ipenmer  Kkaccuueckoun
NNEKTPOAUHAMUKH. JIEK-
Tpoctatnka. 3akoH Kyio-
Ha.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

18.

DIJIEKTPOCTATUYECKOE TTOJIE
B JIUAJIEKTPUKAX.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.

19.

[TocTostHHBIM JJIEKTPHU-
yeckuil Tok. 3akoHbl Oma
n Jlenna. IlpaBuna Kupx-
roga.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTpomasnas pabora 8

20.

Maruutoe moie. Cuna
Jlopennia u cuna Amrmepa.
JBmxenue 3apsaa B
MarHUTHOM IIOJIE.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.




21. | DnekTpoMarHuTHas HMHIY- 2 1 2 CobecenoBanue,
Kuusa.  MakcBelIoBCKast TECTOBBIN KOHTPOJIb.
TPaKTOBKa SIBJICHUS 3JEK- KonTtponsnas padora 9
TPOMAarHUTHON WHAYKITUH.

22. | Camounnaykuusi. Toku mpu 1 1 2 cobecemoBaHue
3aMBIKaHUU U Pa3MbIKaHUU
uenu. BzaumoumHgykums.

DHeprusi MarHUTHOTO TIO-
T8l

23. | IlepemeHHBII TOK. 3aKoH 1 1 2 CobecenoBanue,
Owma u npaBuino Kupxroga TECTOBBIN KOHTPOJIb.
JUISL TIEPEMEHHBIX TOKOB. Kontponbnas padora 10
MoOmHOCTh TEPEMEHHOTO
Toka. Tok  cmemieHus.

YpaBHe-uuga Makceia.
36 | 32 | 40
Hroro 3a 1-i1 cemecTp:

1. | IIpenmer onTHKU. OJek- 1 2 1 CobecenoBanue
TPOMarHuTHas  MpUpoa
CBETa.

2. CaolicTBa 3JI€KTPOMarHuT- 1 2 1 CobecenoBaHnue,
HeIX BOJH. D¢dexr on- TECTOBBIN KOHTPOIIb.
Jepa. Kontposbnas padora 11

4, | OTpakeHHEe U TMPEIOM- 2 2 1 CobecenoBanue
JIeHHE CBeTa Ha TpaHMILIe
pasnena JIByX JIMDJIEKT-
puxoB. Ilonspuzanus npu
OTPRXXEHUH U  IPEJIOM-

JICHUU

5. | Uurepdepenuus  MoOHoO- 2 2 2 CobecenoBanue,
XpOMaTHUYECKUX BOJIH. TECTOBBIA KOHTPOJIb.
CriocoObl MONy4eHHs KO- Konrponsnas pabora 12
TepEHTHBIX BOJIH B ONTHUKE.

7. | Audpaxuus CBeTa. 2 4 2 CobecenoBanue
[TpuHIMI I'tolirenca-

Openenst.  Meroag  30H
Dpenels.
8. | dudpakunoHHas pemerka. 2 2 1 CobecenoBanue
Judpakiauss  peHTreHOB-
CKHUX JIyuell B KpHCTaax.
TennoBoe u3ryyeHue.
9. | Ionspu3zamus cBera. 2 2 2 CobecenoBanue,
TECTOBBIA KOHTPOJIb.
KontposnbHas pabdora 13

10. | Aucnepcuss cBera. Hop- 2 2 2
MaJbHasi ¥ aHOMaJbHas
aucriepcud  cBera.  Boa-

HOBBIE MTAKETHI.
11. | PacnpeneneHue SHEPruu B 2 2 2 CobecenoBanue,

CIIEKTpEe M3Iy4YeHus abco-
JIOTHO  YEpPHOTO  Tena.

TECTOBBIM KOHTPOJIb.
Kontponbnas pabora 14




3akon Kupxroda, Creda-
Ha-bonbiiMaHa.

12.

Pacnpenenenue Makc-
Bewia. KBanroBast runore-
3a [Tnanka.

CobecenoBanue

13.

Mogenu artoma. Ilocryna-
Tl bopa.

CobecenoBanue

14.

BonHOBEIE CBOMCTBA MHK-
pOYACTHIL.

CobecenoBanue

15.

I'unoresa ne-bpoitns.

16.

dororpdext u ero
3aKOHbl. DOTOHBI. Ypas-
HEHUE DIHIITENHA.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.
Kontposbnas padora 15

17.

KBantoBoe 00bsicHEHUE
JIABJIEHUS CBETA.

CobecenoBanue

18.

Judpaxius 71eKTpOHOB U
HeUTpoHOB. COOTHOLICHHE
HEOIIPENEICHHOCTEN.
Ypasuenue lIpeaunrepa.

CobecenoBanue

19.

ATtom Bonopoaa. DHepre-
TUYECKHE  YPOBHU U
CHEKTp u3nydeHus. MHo-
TOJIEKTPOHHBIE ~ ATOMBI.
[Tpunnun [aynu.

CobecenoBanue

20.

[lepuonnueckas cucrema
JJIEMEHTOB  MeHeneena.
CrpoeHue aTOMHOro siapa.
HckyccrBeHHas u  ecrec-
TBEHHas  pPaJUOAKTUBHO-
CTh.

CobOecenoBanue,
TECTOBBI KOHTPOJIb.
KonTponbnas pabota 16

21.

3aKOH  PaJMOAKTUBHOIO
pacnazna. DHeprus CBS3H.
PagnoakTuBHBIE
TIpeBpaIeHUs Sep.

CobOecenoBanue,

22.

Mogenu atoMHOro sjupa.
SnepHble peakuu.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.
Konrponsnas pabdora 17

HUTOI'O 3a 2-o0ii cemecTp

42

42

33

Hrtoro 3a roxa:

78

74

73

5.2. Conep:xanue TUCHUNIMHBI

BBEJIEHUE

TEMA 1. ®u3nka Kak HayKa.

MoayJs 1




MeToasl (U3HYECKOTO HCCIIECIOBAaHUS: ONBIT, THIOTE3a, SKCIEPUMEHT, Teopus. MareMaTuka Hu
¢usuka. Ousnka u ecrectBozHanune. Ounmocodus u ¢puszmka. BakHeimme sTanbl UCTOPUN (DUUKH.
Ponw ¢pusuku B oOpazoBanun. OOmmas CTpykTypa 1 3aaauu Kypca ¢pusuku. Ponbs usmepenuii B pusuke.
Ennnunel usmepenust u cuctemsl equHuil. OCHOBHBIE €IMHUIIBI.
MEXAHUKA

TEMA 2. I[Ipeamer MexXaHUKH
Knaccuueckas u KBaHTOBasi M KBaHTOBas MexaHHuKa. HepensTuBUCTKas U pelsITUBUCTCKAs MEXaHUKA.
Kunemaruka u quaamuka. OCHOBHBIE (DU3MYECKHE MOJIENH: YacTulla (MaTepuaabHas TOYKa), CUCTEMA
Y4acTHI] a0COTIOTHO TBEPIOE TEJIO, CIUIOIIHAS CPEa.

TEMA 3. Kunemaruka
Cucrema orcuera. CkansipHble M BEKTOpHbIe (u3MUecKHue BeNMYuHBL. KuHeMaTHdeckoe oIrcaHue
nBkeHust yactuil. CKopocTh U yckopenue. O cMBbICiie MPOU3BOIHON W MHTErpajia B MPHIIOKEHUU K
¢usnueckuMm 3amadam. IlocTynmaTenpbHOe W BpamiaTeNbHOE IBM)KEHHE aOCOIIOTHO TBEPAOTO Teja.
VYrioBasi CKOpOCTh U yrioBoe yckopeHue. Cternenu cBoOOIbI.

TEMA 4. luHaMHKAa 4YacTHII
[TepBsiii 3akoH Hpl0TOHA 1 MHEpIHMAIBbHBIE CUCTeMbl oTcueTa. [IpuHiun otHocuTensHOCTH. [IpuHIUI
[Nanunes. WuBapuantel npeoOpazoBanus. Cuia. Btopoit 3akon Hplorona. Macca u uMmmynsc.
CocTosiHUS YacTUIIBl B KJIACCHYECKOW MeXaHuKe. TpeTuit 3akoH Hpl0TOHA B KJIAaCCMYECKON MEXaHUKE.
['paHuUIBI TPUMEHUMOCTH KJIACCUYECKOTO CITOCO0a OMUCAHUS IBMKEHUS YaCTHII.

TEMA 5. 3akoHbI COXpaHeHHUs] B MEXaHUKe
3aKOH COXpAaHEHHS UMITYJIbca. AJIETUBHBIN 3aKOH COXpaHEeHHs Macchl. LleHTp macc M 3akoH ero
IBIDKEHUsS. MOMEHT HWMITyJibca. YPaBHEHHE MOMEHTOB. 3aKOH COXpPaHEHHS MOMEHTa HMITYJIbCa.
Pabora. Mommuocts. Kunernueckas. Oueprus. KoHcepBaTHBHbIE W HEKOHCEPBATHUBHBIE CHUJIBI.
[ToTrenumanbHas sHeprus. BHyTpeHHsa sHeprus. 3aKOH COXpPaHEHUs SHEPTrUU. 3aKOHbI COXPAHEHUS U
CUMMETpPHS IPOCTPAHCTBA U BPEMEHH.

TEMA 6. HennepuuajbHbie CHCTEMbI 0TCYETA
Onucanue IBUKEHHS YaCTULl B HEMHEPLUUAIBHBIX cucTeMax orcuera. Cuina
uHepuuu. ['paBuTaninoHHas Macca. DKBUBAJIEGHTHOCTh MHEPTHOM M TpaBUTALIMOHHOMN Macc.

TEMA 7. luHaMuKa TBEpPAOIo Teja
VYpaBHEeHHE NBWXEHHS TBEpPAOro Teima. MOMEHT HMHEpPIHMH TBEPIOTO Tela OTHOCHTEIBHO OCH.
Bpamarensubiit MomeHT. KuHeTnueckas sHeprusi TBEpJIOTO Tejla, COBEPIIAIOUIErO MOCTYIATEIbHOE U
BpanlaTelbHOe JBUKEHUS. [ MpOCKOIIbI.

TEMA 8. Kosie0anus

Kunematnka rapmoHmdeckux kosieOanuii. BekTopuele aumarpammbl. KowmrmekcHas — ¢opma

NpPEJCTAaBICHUA TapMOHMYECKUX KojeOaHui. ['apMOHMYECKHMI OCIMIUIATOp. DHEPreTHYeCcKue



COOTHOIIEHUS. J[BMXKEHHWE CHUCTEeMBbl BOJIM3M YCTOWYMBOTO IIOJIOKCHHUS paBHOBecHs. MasTHUKU.
3aryxatomue konebanus ocuuuisitopa. Koaddumument 3aryxanus, sorapuMUYECKUd NEKPEMEHT,
IO0OpOTHOCTh. BbIHYXKJeHHBIE KOJe0aHUS TapMOHUYECKOrO0 OCHWLISATOpa TOJ  JAelCTBHEM
CHHYCOUIAIbHON CHIIBL. AMIUIMTYIA U (Da3a BEIHYKJICHHBIX Kosiebanuii. Pe3oHaHc.

TEMA 9. MexaHuKka KHJKOCTeil 1 ra3oB
Kunematnyeckoe ABUKEHUS KUIAKOCTU. YPABHEHUE IBUKEHUS KUIAKOCTU. MneanbHas XKUIAKOCTb.
CranpoHapHOE COCTOSIHME WJCaIbHOW JKUAKOCTU. YpaBHeHue bepnymin. Bsaskas kuakocTs. Cuiibl
BHyTpeHHero TpeHus. CTamuoHapHOE TedeHUe BS3KOM kuakoctu [loHsATHE TYpOYIEHTHOCTH.
JIBr>KeHue Te B )KUAKOCTSIX U ra3ax.

TEMA 10. PeraTuBMCTCKAasA MEXaHUKA
[IOoCTOSIHCTBO ~ CKOPOCTM CBETa B HHEpPUUAIBHBIX CcHUCTeMax oTcyera. OTHOCUTENbHOCTD
OJIHOBPEMEHHOCTH, JJIMH U NPOMEXYTKOB BpeMeHH. IIpeoOpaszoBanus Jlopenua. MuTepBan mexny
coObiTusiMU. CI0’K€HUE CKOpPOCTEH B PENATUBUCTCKOM MexaHuke. [IpeoOpa3zoBaHus UMITylibca U
sHepruu. B3anMocBs3bp Macchl U SHEPTHUU.

Moayas 2
MOJIEKYJISAPHASA ®PU3UKA U TEPMOPANHAMUKA

TEMA 11. MosekyasipHO-KMHETHYECKAS TeOpUsi
NneanpHblii ra3. JlapneHne raza ¢ TOYKM 3pEHUS MOJIEKYJIIPHO-KUHETUYECKON Teopur. MOJeKyIspHO-
KMHETUYECKUN CMBICII TEMIIEpaTypbl. Y paBHEHUE COCTOSHMS HACAIBHOIO raza. 3aKOH PaBHOMEPHOIO
pacrpesieieHusl YHEPTHH TEIUIOBOTO JBIKEHHUS CTETEHSIM CBOOOJBI MOJIEKYNI. BHYTpeHHss sHeprus
UJeabHOTO Ta3a. 3aKOH pachpeneeHus ckopoctedt Makcpenna. Pacnpenenenne MoJjekyna o
a0CONIOTHBIM 3HAYEHUsM ckopocTed. CpeaHue CKOpPOCTH TEIUIOBOTO JABMXKEHHUS  MOJIEKYJI.
bapomerpuueckas popmyna u pacnpenenenue bonpimMana.

TEMA 12. TepmoannamMmuka
Pabora u konmuectBo TemnoThl. IlepBoe Hawano TepmoguHamuku. OOpaTuMble U HEOOpaTUMBbIE
npoueccel. Temnmoemkocts. Kitaccuueckass Teopusi TEIUIOEMKOCTH HJEAIbHBIX Ta30oB U €€
OTpaHHYEHHOCTh. AnMabaTHBIN Tpoliecc. DHTponus. Bropoe Hadano TepMoauHaMukH, [IpuHIuUN
HEOOPaTUMOCTH. DHTpONHs U BeposTHOCTh. Diykryarnuu. Teopema Hepera. [{uknnueckne mpomeccsl.
Huxn Kapno. Maxkcumansubii  KIIJ[ TemmoBoi. TepMoauHamuyeckas mIkajia TeMIIEpaTyp.
TepmoanHaMUUeCKUe TTOTSHIHAIIBI.

TEMA 13. SIBjieHusi nepeHoca
Huddys3us, TemIonpoBOIHOCTh, BI3KOCTh. KHHEMaTHYecKHUE XapaKTEPUCTUKH MOJICKYIISIPHOTO
IBWKEHHs. DEHOMEHOJIOTMYECKOE ONMCAaHUE, MOJIEKYJIAPHO-KMHETHYECKass TPAKTOBKA SIBICHUI
nepeHoca. Koaddurnment auddy3nn, TEmionpoBOAHOCTH, BA3KOCTH M UX CBSA3b C MOJEKYISIPHBIMU

XapaKTePUCTHKAMHU.



TEMA 14. PeanibHble ra3bl
VYpasuenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca u ux cpaBHeHUE ¢ SKCIEPUMEHTAIbHBIMU.
MeractabunbHbie cocTosiHusg. Kputnueckas Touka. BHyrpennsst sHeprus Ban-nep-Baansca. ®a3zoBbie
paBHOBecHs U NpeBpauieHus. Y pasHeHnue Kianelpona-Knaysuyca.

MonayJs 3
SJIEKTPUYECTBO

TEMA 15. IlpeameT KJIacCU4eCKO 3JIeKTPOAMHAMUKH.
Wnest 01u3koaecTBysL. DIEKTPUUECKUM 3aps U €ro JUCKPETHOCTD.

TEMA 16. DiekTpocTaTHKa.
3akoH Kynona. HampskeHHOCTH anekTpudeckoro mnoss. IIpuHnun cynepnosunuu. DNEKTpUYECKUR
JUIoJb. JIMIIOJIb BO BHEIIHEM 3JIEKTPOCTATUYECKOM Iouie. I[IoTok U nTuBepreHuus BEKTOPHOIO MOJIS.
OnekrpocraTuueckas reopema ["aycca. [Ipumenenue Teopemsl ['aycca k pacueTy 31eKTpOCTaTUUECKUX
nosiedl. [loTeHIMaNbHOCTh JIEKTPOCTaTUYECKOro NoJisA. LIMpKynsauust U poTop 3MEKTPOCTATUYECKOTO
nosisi. CKaJspHBI MOTEHLMAd U €ro CBA3b C HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOrO IOJIS.
Ypasuenus [lyaccona-Jlaruaca.

TEMA 17. DuiekTpocTaTH4ecKoe moJjie B IM3JIeKTPUKAX
[Tonspuzanus audnexktpukoB. I[lonspusoBanHocts. [lonsipu3anvoHHble 3apsabl. DIEKTPUUECKOE
cMmemieHue. JlusnexTpuueckas MpoHULAeMocTb. (OCHOBHBIE YpPaBHEHHUS JJIEKTPOCTATUKH  JUIS
JUDJIEKTPUKOB. | paHUUHBIE YCIOBUS HAa IOBEPXHOCTH pa3fielia ABYX JAUIIEKTPUKOB.

TEMA 18. IIpoBoAHHKH B JICKTPOCTATHYECKOM I0JIe
[ToBepxHOCTHBIE 3apsibl. OnekTpocTaTuueckas 3amuTa. Kosd@uuueHTsl eMKOCTM W B3aUMHOMN
€MKOCTH MTPOBOAHUKOB. KoHteHCcaTOpbl. EMKOCTH KOHJIEHCATOPOB.

TEMA 19. DHeprust B3auMoAeCTBUSA JJICKTPHYECKUX 3apPA/I0B
OHeprus  3apsDKEHHBIX — NIPOBOJHUKOB.  OHeprus  KoHJeHcatopa.  [lmoTHocTe  sHeprum
AIIEKTPOCTATUYECKOTO MOJISL.

TEMA 20. ITocTOSIHHBIH 3J1eKTPHYECKUH TOK.
[TnotHocTh M cuina Toka. 3akonel Oma u JDxoyns-Jlenna B sokanbHOM (opme. CTOpOHHHE CHIIBI.
O/1C. 3axonsl OMa u Jlxoyns-Jlenua B unterpansHoit ¢popme. [1paBuna Kupxroga.

Moay.as 4
MATHETHU3M

TEMA 21. MATHUTHOE I10JIE
Cuna JlopeHua. MaruutHas WHAYKUMS. [IBUKEHHME 3apsDKEHHBIX YacTUL B JJIEKTPUUECKOM U
MarHuTHOM noJsix. Cwia Amnepa. BUTOK ¢ TOKOM B MarHUTHOM I0Ji€. MarHuTHBIE MOMEHT. 3aKOH

buo-Caapa-Jlamiaca. MaruutHoe mnoJie NpsIMOJIMHEMHOTO MPOBOJAHUKA C TOKOM. MarHuTHOE moJie



KPYrOBOIO TOKAa W UUPKYJSIUS MAarHUTHOTO mMoJisi. MarHuTHoe o€ JJIMHHOTO COJICHOHUJA.
BekTopHbIil mOoTEHLIMAT.

TEMA 22. MarauTHOe 1oJjie B BelecTse
HamarnnuuBanue BemectBa. HamarunueHHocts. Modiekyiisipable TOKH. HanpsiKEHHOCTh MAarHUTHOTO
noJist. MaruuTtHas nponuiiaeMoctb. OCHOBHbBIE YPAaBHEHHUS! MarHUTOCTATUKHU B BEIIECTBE. [ paHUYHBIC
YCJIOBHS HA IOBEPXHOCTH pa3zelia JByX MArHETUKOB.

TEMA 23. D1eKTPpOMarHuTHAsi MHAYKUMS B ABUKYIIUXCS M HEMOABHKHbBIX
NMPOBOTHUKAX

3akoH dyeKTpoMarHuTHOM wuHAykuuH. [IpaBuno Jlenma. MakcBeistoBCcKasi TpPaKTOBKA SIBIICHUS
3JIEKTPOMAarHUTHOM MHIyKUMU. BuxpeBoe snektpuueckoe mnoise. CamouHaykuus. MHAYKTHUBHOCTD.
Tokn mnpu 3aMbIKAHUM W pPa3MbIKaHUM 1ienu. B3anMHas WHIYKTUBHOCTb. MarHuTHas 3HEprus.
[110THOCTH SHEPTUH MAarHUTHOTO TOJIS.

TEMA 24. Tok cMenieHus
VpaBHenuss MakcBemia. MatepuanbHble ypaBHeHMs. CKaJsipHbII U BEKTOPHBIM IMOTEHLIMAJBI
AJIEKTPOMArHUTHOTO Mo PensaruBucTckue mpeodpa3oBaHUs 3apsAO0B, TOKOB M 3JIEKTPOMArHUTHBIX
nosiel. OTHOCUTENBHOE pa3/IeJICHUE AIEKTPOMATHUTHOTO MOJISI HA AJIEKTPUYECKOE U MarHUTHOE.

MoayJsb S
IF’EOMETPHUYECKAS OIITUKA

TEMA 25. IIpenmert onTukun
DNeKTpOMarHuTHasi npupojaa cBera. BonHoBoe ypaBHeHHe. [Imockue 351€KTpOMAarHUTHBIE BOJIHBI.
JlnHa BOJIHBI, BOJTHOBOW BEKTOP, CKOPOCTh. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. Dddekt Jlomiepa.
[[Ixana >meKTpO-MarHUTHHIX BOJIH.

TEMA 26. OTpa:keHue 1 npejoMJIeHHEe CBeTa Ha TPaHMIIE Pa3/eia ABYX AUYICKTPHKOB

3akoH oTpaxkeHus u npenomieHus. [lomnoe otpaxenue. KosdduumeHt orpaxkeHus u
MIPOITYCKAHMSI.

TEMA 27. Ontu4ecKkue JUH3bI

®oxkycHoe paccrosgaue. @opmyna nuH3bl. Tunel auH3. OnTrudeckue ocu. OnTuyueckas Cuiia JIMH3bL.

I/I306pa)KCHI/IC npeamMeTa B JIMH3axX.

MoayJb 6
BOJIHOBAJS OIITUKA

TEMA 28. UnTepdepennust cBera
WHTepdepeHiisi MOHOXPOMAaTHYECKMX BOJH.  YCIOBHMS HHTEPPEPEHIMOHHBIX MAaKCUMyMOB MU
MUHUMYMOB. CriocoObl MOJIy4eHUs] KOTEPEHTHBIX BOJH B ONTHKE. BpeMeHHas M MpocTpaHCTBEHHas

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



TEMA 29. In¢ppakuusi cBeTa
[Tpunnun [Moirenca-Openens. Meroxa 300 Openens. Judpaxmus OpeHenst Ha KpyriioM OTBEPCTUU U
mucke.  [Ju¢pakuus @Dpaynropepa Ha menu. [IpubnukeHue reoMeTpU4ecKkoil  ONTHUKH.
Hudpakumonnas pemierka. CrekTpanbHoe pasiiokeHue. Paspemaromas crocoOHOCTh. udpakius
PEHTTEeHOBCKUX Ny4ell B kpuctamuiax. @opmyna bpera-Bymsoda.

TEMA 30. Ilonsipu3zauus cBeTa

[lonsgpuzanust cBera npu OTpaXEeHUH U mperomseHud. Yron bprocrepa. [lBoitHoe
Jy4YEenpjOMIIEHUE B aHU30TPOIHBIX Kpucramwiax. llonspuszanuss npu ABOMHOM JIydelpeIOMIIEHHUU.
3akoH Mamntoca.

TEMA 31. lucnepcus cBera
OneKkTpoHHas Teopus aucnepcur. HopmanbHast 1 aHOMaJIbHAs TUCIIEPCHH.
[Tornomenue cera. 3akoH byrepa. BoiaHoBble makeTsl. I'pyminoBas CKOpOCTb.

TEMA 32. JDHeprusi 4 MMILYJIbC 3J1eKTPOMATHUTHBIX BOJIH
Bekrop Iloiitmara. Cdepuyeckre BOMHBL. DHEpPreTHUecKue U (HOTOMETpUYECKHE BEITUYMHBL
[Monspuzanus IuHeHHas, KpyroBast U 3JUIMIITHYECKas. EcTecTBeHHBIN CBET

TEMA 33. TensioBoe u3iny4enue
AbGcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbinmana. Pacipenenenue sHeprun B
CHEKTpe HU3Iy4eHHs aOCOJIIOTHO 4YepHOro Tena. 3akoH cmelleHuss Buna. KBantoBas rumotesa u
dopmyna [Tnanka. Porosddekr u ero 3akonsl. PoToHsl. YpaBHeHue DitHmTeHa. Dddext Komntona
u ero pacyer. KBaHTOBOe 00BsICHEHNE 1aBJICHHUS CBETA.

Moayas 7
OPU3BUKA ATOMA
TEMA 34. Moaesn atoma
Mogzens atroma o Tomcony, Pesepdopaa, bopa. IToctynatsr bopa.

TEMA 35. Atom Bogopoaa
DOHepreTuyeckue YpOBHU U CHEKTp u3iaydeHus. [IpocTpaHCTBeHHOE pachpe/esieHne MIOTHOCTU
3NIEKTPOHHOT0 o6naka. CriuH 351eKTpoHa. MHOT03JIeKTPOHHbIE aTOMBbl. HepazmuunMocTh 0IMHAKOBBIX
mukpouactull. bozonsl u ¢epmuonsl. Ilpunuun Ilaymu. Ilepuoanyeckas cuctema 3JIEMEHTOB

Meuneneesna.

TEMA 36. BosiHOBBIE CBOHCTBA MUKPOYAaCTHIL
['unoreza ne bpoiins. Judpakuus >1eKTpoHOB U HEUTPOHOB. COOTHOILIEHHUS HEONpeAeIeHHOCTEH.
BonnoBass ¢yakums u e€ craructuueckuii cmbici. YpaBHeHue Illpemunrepa. CranmmoHapHBIC
coctosiHus. Yactuiia B moTeHIManbHou sime. TyHHenbHbIN 2 dekT. KBanToBanue snepruu. [Ipunmmmn

cooTBeTcTBUs. KBaHTOBaHME MOMEHTA HUMITyJIbCA.



Moayas 8
®U3UKA SIJIPA U DJIJIEMEHTAPHBIX YACTMUI]

TEMA 37. CTpoeHue aTOMHOIO siipa
CocraB aromHuoro sigpa. Hykinonsl. U3otornsl. Snepusie cuibl. Mojaenu aToMHOTO siapa.
TEMA 38. PainoakTuBHOCTH
HckyccTBeHHast U eCTECTBEHHAs palOaKTUBHOCTh. SlaepHbie peakiuu. [led ekt macc.
TEMA 39. DieMeHTapHbI€ YaCTH LI
CucremaTuka 31eMeHTapHbIX YacTull. JlenToHsl u anponsl. Bzaumonpespaiienus yactull. YacTuuel u
anTnyactuiel. Ousnyeckuii Bakyym. KBapku. KBanTsl pyHIaMEeHTANBHBIX MTOJICH.
TEMA 40. ®u3uveckasi KApTHHA MUPa
BemectBo u none. Uepapxust cTpykryp Marepuu. MaKpOCKOIIMYECKHE CBOMCTBA BEILECTBA.

BeecTBO B 3KCTpEMaNIbHBIX YCIOBUSAX DBOJIOLNS BeeneHHOM.

6. O0pa3oBaTe/jibHbIe TEXHOJOTUH
[Ipu peanmsanuu xypca «PU3MKa» HUCHOJIb3YIOTCS:
TexHoJsiornu: npoGIeMHOro aHaIN3a, KOHIEHTPUPOBAHHOIO 00yUEHMsI, MOIyJIbHOTO
00y4yeHHMsl, pa3BUTHUS JINYHOCTU U pa3BUBaroLIero o0yueHus, 1M QepeHnpoBaHHOrO 00yYEeHHUS.
®opmbl: TeKkIMU: 6ecena, AUCKyCcCHs, C pa300poM KOHKPETHBIX CUTYalUi.
Ha naGopaTopHbIX 3aHATHAX: BHINOJIHEHHUE J1a00paTOPHBIX paldoT.

Metoabl: TpaAULIMOHHBIE U AKTUBHBIE (TPYIIIOBBIE U UHAUBHUIYaJIbHBIE).

7. Y4eOHO-MeTOAMYeCKOe oDecreyeHne cCaMOCTOsITeIbHOM PadoThl CTY/I€HTOB.
OneHoYHbIe CPEACTBA IS TEKYIIero KOHTPOJISA YCIeBAeMOCTH, MIPOMEXKYTOUHOH aTTecTAllNHU MO

HTOraM OCBOCHHUSA NUCIHHUITIINHDbI

[TonsiTve ckopocTu U yckopeHus. 3akoHbl HproToHa
OHeprus paboTa MOIIHOCTh. 3aKOH COXPAHEHHUsI MEXaHUYECKOM SHEPTuu.

3aKOH COXpaHEHUs UMITYJIbCa 1 MOMEHTA UMITyJIbca. 3aKoH ['yka.

A w0 np e

[Toctynatel Teopuum oTHocuTenbHOCTU. CreacTBust U3  npeoOpasoBanuii  JlopeHia.
B3anmocCBsA3b Macchl U SJHEPTUM.

JlamuHapHbIe U TYpOYJICHTHBIE TEUSHHS KUKOCTEH U Ta30B. Y paBHeHHe bepHymm.
DKCIepUMEHTAIIbHBIE 3aKOHBI WIealbHOTO Ta3a. OcHoBHOE ypaBHeHHEe MKT.

Pacnpenenenne Makcgenna. Pacnpenenenue bonpimana.

L N o o

Anmnabaruueckuii mporecc. OOpatumbie 1 HEOOpPATUMBIE TIPOIIECCHI.
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IlepBblil 3aKOH TEpMOAMHAMUKM U €ro IIPUMEHEHHE K u3ompoueccam. TerioBsle U

XOJIOIWJIbHBIC MAILINHBI.

Teopema Kapno. Bropoe Hauano repmoarHaMuKu. DHTPOIUS U HEOOPAaTHUMBbIE ITPOLIECCHI.
VYpaBuenue Ban-nep-Baanbca u ero ananus.

Cxxnxenue razoB. KanwuisipHble siBIECHUS.

TuMb! KPUCTAIUIMYECKUX PEIIETOK U Ae(PEKTHI B HUX.

Kunenue masnenue, kpuctaumsanus, cyonumanus. TemnonpoBogHOCTb.
Pu3n4eCKU U MAaTEMAaTUYECKUN MATHUKHU.

BonnHoBble nporiecchl. AKyCTUYECKHUE SIBICHUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

3axoH Kynona. HanpsxkeHHOCTb M MHAYKLUS DJIEKTPUYECKOTO MTOJIA.

Teopema Octporpazackoro-I'aycca u e€ mpumeHeHue.

[Torenuunan ToueyHoro 3apsanaa. Pabora anexTpuyeckoro moss.

[Tonsipu3zanust AUIIEKTPUKOB.

OnekTpoéMkocTb. KoHzieHcaTopsl.

DJIEKTPUUYECKUH TOK, CUJIa, TIIOTHOCT ToKa. DJC, HanpsikeHue.

Croponnue cuibl. 3akoH Oma B quddepeHnnanbHoi 1 HHTETpaIbHON Popmax.
Pabora u moutHOCTH OCTOSIHHOTO TOKa. ConpoTtuBiieHne. CBEpXIPOBOIUMOCTb.
[TpaBuno Kupxroga. Knaccuueckas u KBaHTOBasi TEOPUU 3IEKTPONPOBOAHOCTH METAJIIOB.
Tok B BakyyMme. Tok B anekrponurax. Tok B IOJyIpOBOIHUKAX.

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

3akoH Ammepa. Cuna JlopeHua. YckopuTenu 3apsKeHHbIX YaCTHII.

A ekt Xomna. 3akon Papanes. UTHIyKTUBHOCTb KOHTYpa.

B3aumonuaykuys u camonHaykuus. Toku @yko. CHHycOnJalIbHBIN IEPEMEHHBIN TOK.

Pabora u MOIIHOCTH NEPEMEHHOr0 TOKa. EMKOCTHOE M MHAYKTUBHOE COINPOTUBIIEHHE. 3aKOH

OmMa 11l IEpEMEHHOTO TOKA.

[Tonsitue o Tpexdaznom Toke. Tpancpopmarop. PesoHaHc TOKOB 1 HANPSKEHHH.

MarsuTHble MOMEHTHI OJICKTPOHOB W aTOMOB. (DeppOMaFHCTI/BM n Cro Impuponja. Hapa- )51

JAuaMaroeTu3M.

KonebatenbHblil KOHTYp. B3anMHOe peBpaliieHye IeKTpUYecKOro ¥ MarHUTHOTO TIOTOKOB.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Y paBHeHHE MakcBesia ISl 3JIE€KTPOMArHUTHOTO TOJIS.
DHepreTudeckue u (POTOMETPUIECKUE BETUYHUHEI.

[Tonsipu30BaHHbBINA U €CTECTBEHHBIN CBET.

OTtpakeHue U MpesioMIICHUE CBETA.

Wutepdepeniiys ceera u e€ NpuMEeHEHHeE.
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WutepdepeHiysi MOHOXpOMaTHYECKUX BOJH. CrocoObl IMOJNyueHHs KOTepEHTHBIX BOJIH B
OTITHKE.

WnTepdepeHius B TOHKUX TUICHKAX.

Hudpakuus csera. [Ipunnun [olirenca-Openens. Metoxa 300 Openers.

Hudpaxus OpeHens Ha KPyriioM oTBepcTur u qucke. Judpakuus OpayHrodepa Ha menu.
JudpaxkimonHas peieTka u NpuMeHeHue sIBIeHUs TUGPaKIiu.

Hucnepcusi cera u e€ npupoaa. HopmanbHast u aHomalibHas Jqucrnepcuu cBeTa. BoiaHoOBbIE
NIAKETHI.

OtpakeHue M MpEIOMIIEHHE CBETa Ha TpaHMIEe pasjena ABYX AUAJIEKTpUKOB. [lomspuzanus
P OTPAXKEHUH U IPETOMIICHUU

[Tonspuszanus. 3akoH bprocrepa.

Bpamenne miockoctn mosspuzanuu. 3akoHel Kupxroda, Bura um Credana-bommmana.
®opmyna [Lnanka.

Buemnuii u BHyTpeHHnii porodddexr. 3akonsl porodrpdekra.

Macca u umnynsc ¢orona. /laBnenue ceera. Ipdhext Komnrona.

Monens atoma Tomricona u Pesepdopna. KBantoBas Teopus cTpoeHHs] aTOMa BOJOpOAa IO
bopy.

OneiT ®panua ['epia. Oneit Lltepna u ['epnaxa. 'unoresa ne-bpoins.

Paznuunble MOienTu CTpOeHHUS A1pa: Ta30Bas, KareiabHas 0000uedHasl.

3aKOH paJlnOaKTUBHOTO pacnana. JHEPrus CBA3H.

PanuoakTrBHBIE IPEBpAIICHUS AJIED.

DddexT Méccbayapa.

[TonsiTHe O SINEPHBIX pEAKLIUAX.

TepMosinepHbIe peakuy.

ATOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEIIECTBA, aTOMHBIE ]Ipa, KBapKH.

CunpHoe, JIEKTPOMAarHuTHOE, cl1aboe, TPaBUTAIMOHHOE B3aUMO-/I€HCTBUS.

dusnueckas KapTuHa MUpa, Kak ¢punocopckas KaTeropus.

Opranuzanusi caMmocTosiTe/IbHOI padoThl cryaenToB (CPC)

Jns nonydeHus: riayOOKMX M IPOYHBIX 3HAHWM, TBEPIBIX HABBIKOB M yMEHUH, HeoOxoauma

CHUCTEMATHYCCKaA CaMOCTOATCIIbHAA pa60Ta CTYACHTA.

B paboueii nmporpaMmMe npenycMOTpeHa caMOCTOATeNbHasE paboTa At MpopabOTKH JEKIIMOHHOTO

(TeopeTnyeckoro) marepuana MpH MOATOTOBKE K KOHTPOJIBHBIM MEPOINPHUSATHSAM (B YAaCTHOCTH K

TECTUPOBAHUIO).

TeMbl BLIHOCHMBbIE HA CAMOCTOSITEJILHYIO padoTy



'apmonnueckne KoneOGaHWsT W HMX  XapaKTEPUCTUKH. [ apMOHUYECKHUU  OCHUIUIATOP.
HudbdepennmanibHoe  ypaBHEHHE  CBOOOJHBIX  3aTyXalwIIMX  KojieOaHWH.  ABTOKOJICOaHWMS.
HuddepennmanbHoe ypaBHEHHE BBIHYXIEHHBIX KojeOaHWd. AMIIIUTYAa U ¢da3a BBIHYXKICHHBIX
Kosiebanuid. OOIMe MOHATUS XapaKTepU3YIOIIUe KOJIeOaTeIbHbIE U BOJIHOBBIE IIPOLIECCHI. Y paBHEHHE
rapMOHUYECKOro kojeOaHus. POpMHUpPOBAHME Yy YYAIIMXCS CHEKTPaJIbHBIX NPEACTABICHUN IpHU
U3y4eHHM KOJIeOaTesbHBIX BOJHOBBIX IporeccoB. llpunimn cynepnosuuuu. Exauuelii moaxon mpu
U3y4EHHH PE30HAHCHBIX SBJICHUH B Kypce o0Imel GU3uKy.

Meronuka n3ydyeHus OOLIMX CBOMCTB BOJH. YPaBHEHHE I'apMOHMYECKOW BOJIHBI. OCHOBHbBIE
XapaKTEepUCTUKU TapMOHMYECKOM BoiHbI. KorepeHTHOocTh M cBolicTBa BOJIH. KorepeHTHOCTh u
untepdepenyst cBera. Audpakuus BoiaH. CkopocTh cBera. [IpofosibHbIE M HONEpPEYHbIE BOJIHBI.
VYpaBuenue Oerymieii BomHbl. Pas3oBas ckopocTh. I'pynmoBas ckopoctb. CTosSuWE€ BOJHBI.
JuddepennnanbHoe ypaBHEHHE DIIEKTPOMArHUTHON BOJHBI. DHEPTrHsl SJEKTPOMATHUTHBIX BOJH.
MMITynbC 3JIEKTPOMarHUTHOro mnoss. lIpumeHeHue 3JIeKTPOMAarHUTHBIX BOJH. IlepemMeHHBIM TOK.

MolHOCTh BbIACIsIeMasl B LICITH IEPEMCHHOI'O TOKA.

8. OUEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O UTOT'AM OCBOEHUSA

Bonpocwt ona cobecedosanusn

[TonsiTue ckopocTu U yckopeHus. 3akoHbl HproToHa

DHeprus paboTa MOIIHOCTh. 3aKOH COXPaHEHUsI MEXaHUYECKOU SHEPTUH.

3aKOH COXpaHEeHMsI UMITYJIbCa U MOMEHTa UMIyJbca. 3aKoH ['yka.

[Toctynatel Teopuu oTHocuTenbHOCTH. CrnenctBuss U3 npeoOpasoBanuilt  JlopeHua.
B3aumocBs3b Macchl U SJHEPTHH.

JlamuHapHbIe U TypOYJICHTHBIE T€USHUS KUIKOCTEH 1 Ta30B. Y paBHeHHe bepHymim.
DKCIepUMEHTAIIbHBIEC 3aKOHBI UIealIbHOTO Ta3a. OcHoBHOE ypaBHeHHEe MKT.
Pacnpenenenne Maxkcgemia. Pacnpenenenue bonbimana.

Annabatuyeckuii nmporecc. OOpaTuMbIe B HEOOPATUMBIE POIIECCHI.

[lepBblii 3aKOH TepMOAMHAMUKM U €ro IMPUMEHEHHWE K Hu3ompolueccaM. TemioBble U
XOJIOINJIbHBIE MAILIUHBI.

10. Teopema Kapno. Bropoe Hagano TepMoguHAMUKUA. DHTPOMUS U HEOOpATUMBbIE TTPOLIECCHI.
11. YpaBuenune Ban-aep-Baanbca u ero ananus.

12. Cxxmxenue razoB. Kanuisipabie SSBICHHUS.

13. Tumbl KPUCTALTUICCKUX PEIICTOK U JCPEKTHI B HUX.

14. Kunenue miaBiieHre, KpUCTaIU3amus, cyoumanus. TermionpoBoHOCTb.

15. ®duznueckuii 1 MaTEMaTHYECKUH MasSTHUKH.

16. BonHOBBIE MpoLIeCChl. AKYCTHUECKUE SBICHHS.

17. 3akoH coXpaHEeHHsI IEKTPUUECKOTO 3apsia.

18. 3akon Kynona. HanpshkeHHOCTD M MHIYKIHS 3JIEKTPUUYECKOTO TOJISL.

19. Teopema OcTporpanackoro-I'aycca u e€ npuMeHeHHE.

oSS
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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.

47.

48.
49.

50.
51.
52.

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

[ToTenmman Toueynoro 3apsiaa. PaboTa 3nekTpuyeckoro mosis.

Ionstpuszanus qUAIEKTPUKOB.

OnekTpoEMKOCTh. KOoHIeHCaTOPBI.

DIIEKTPUUYECKHI TOK, CUJIa, TNIOTHOCTH Toka. DJC, HanpsHKeHue.

Croponnue cwibl. 3akoH Oma B nuddepeHImanbHON 1 HHTerpalIbHON (hopMax.

Pabota u moutHOCTh OCTOSIHHOTO TOKa. ConpoTtuiieHne. CBEpXIPOBOJUMOCTb.

[TpaBuno Kupxroda. Knaccuueckas u KBaHTOBasi TCOPUH IEKTPOIIPOBOIHOCTH METAJLIOB.

Toxk B BakyyMe. Tok B anekTposurTax. ToK B OJyIIPOBOJHUKAX.

MaruutHoe noJie ¥ ero XxapakTepucTuku. 3akoH buo-Casapa-Jlamnnaca.

3akoH AMnepa. Cuna JlopeHua. Y ckopuTenu 3apsyKeHHbIX YaCTHII.

Oddext Xomna. 3akon Papanes. UHIyKTUBHOCTh KOHTYpa.

B3aumounnykius u camonnaykuus. Toku @yko. CHHycOUJaJIbHBIN IEPEMEHHBIN TOK.

Pabora u MOImHOCTH epeMeHHOro Toka. EMKOCTHOE M MHIYKTHBHOE CONPOTHUBJICHHUE. 3aKOH
Oma 1711 IEpEMEHHOT0 TOKA.

[Tonsitue o Tpexdaznom Toke. Tpanchopmarop. PesoHanc TOKOB U HaNPsHKEHUH.

MarautHble MOMEHTBI 3JIEKTPOHOB M aromoB. deppomarHeTusM M ero mnpupona. Ilapa- u
JIMaMarHeTU3M.

KounebarenbHblil KOHTYp. B3anMHOe npeBpamieHne JIeKTPUIeCcKOro ¥ MarHuTHOTO TIOTOKOB.
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH. YpaBHeHHEe MakcBeinia U1l 2JIEKTPOMarHUTHOTO MOJIS.
DHepreTudeckue u (pOTOMETPUICCKHE BETUIUHEIL.

[Tonstpu30BaHHBII U €CTECTBEHHBIN CBET.

OTtpakeHue U MpesioMIIEHUE CBETa.

WuTepdepenius cBeta u e€ mpuMeHeHue.

WnTtepdepenius MoHoxpomatuyeckux BoJIH. CrocOObl IMOJIy4E€HHSI KOTEPEHTHBIX BOJH B
ONTHKE.

WuTepdepeHius B TOHKUX IUICHKAaX.

Hudpakuus csera. [Ipunuun I'roiirenca-dpenens. Meroa 300 @penens.

Hudpakmus @penens Ha KpyrioMm orBepctun u aucke. Judpakuus OpayHrodepa Ha mienu.
JudpakimonHas pemerka U IpuMeHEeHHe BJIeHUs AU(PpaKIIy.

Hucnepcust cBera u e€ npupoaa. HopmanbHast u aHomManbHas qucrnepcuu cBeTa. BoiaHoBbIE
MIAKETHI.

OTtpakeHue M MpEIOMJIEHHE CBETa Ha TpaHMIle pasfena ABYX AUAIEKTpUKOB. [lomspuzanms
IIPU OTPAXEHUH U IPETOMIICHUU

[Monstpuzanus. 3akoH bprocrepa.

Bpamenne miockoctu mnonspuzauuu. 3akoHsl Kupxroga, Buna u Credana-bonmana.
®opmyna [Lnanka.

Buemnuit u BHyTpeHHu Gpotodddekrt. 3akonsl poTospdexra.

Macca u umnynsc ¢porona. /laBnenue csera. Ipdext Komnrona.

Mogens aroma Tomncona u Pesepdopna. KBantoBast Teopust cTpoeHHsI aToMa BOAOpPOJa IO
bopy.

Oneir @panna ['epia. Oneit Lltepna u ['epnaxa. 'unoresa ne-bpoiins.

Paznuynble MoJenu cTpOeHUs siipa: Ta30Bas, KaneabHas 000J0ueyHasl.

3aKOH palnOaKTUBHOTO pacnaaa. JHeprus CBSA3H.

PanuoaxkTuBHBIE IPEBpAIICHUS AIED.

Dddext Méccbayapa.

[TonsiTve 0 sIIEPHBIX peaKLUsX.

TepMosiaepHbIe peakuu.

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

CunbHOe, JIEKTPOMArHuTHOE, c1adoe, TPaBUTAIMOHHOE B3aUMO-CHCTBHUSI.

dusnyeckas KapTUHA MUPa, Kak Qrmocodckas KaTeropus.



10.

11.

12.

13.

14.

15.

16
17
18

19.

Bonpocs! k 3auery

MEXAHHUKA. MOJIEKYJIAPHAS ®U3UKA.

Kunematnueckoe onrcaHue IBMXKSHHUS YaCTHIIL. HOCTynaTeJIBHOG n
BpallaTCJIbHOC IBUIKCHUC a0COJIFOTHO TBEPAOTO TEIA.
3akoHsl HeloTOHA. HHepLII/IaJ'IBHBIe CHUCTEMBI OTCUYECTA U IIPUHIHUIT

otHocuTenbHOCTH. [IpeobpazoBanus ["anumes.

. 3aKOH COXpaHEHUs UMITyJIbca. AJITMTUBHOCTh Macchl. LlenTp macc.

3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.

PaGora u xuneTndeckas sueprus. [lorennuanbHas sHEprusl.

BHyTpeHHss sHeprust 3aKOH COXpaHEHUs SHEPTUH.

OnucaHue ABM)KEHUS B HEMHEPLMAIbHBIX cUcTeMax oTcuera. Cuiibl MHEpLUUU. DKBUBAJIEHTHOCTh
WHEPTHOW U IPaBUTALMOHHON Macc.

VYpaBHeHUs IBUKEHHA TBEpAOro Teiaa. MOMEHT HMHEpLUHMHM OTHOCHUTENbHO ocu. KuHernueckas
SHEPrus TBEPAOIO Tena.

Kunematnka rapMOHHMYECKHX KojieOaHWH. ['apMOHWYECKHMId OCHMIUIATOP OHEPreTUYecKHe
COOTHOWIEHUS. MasTHUKH.

3aryxaromue KoJieOaHHus TapMOHHYECKOro OCIMUIATOpa. BhIHYXIeHHble KojeOaHUs 10A
JENCTBUEM CHHYCOUJAIIBHON CHJIBI.

Onucanne JBWKEHUA KUAKOCTeH. WnmeanmpHas KUAKOCTh. YpaBHeHue bepuymnu. Bsskas
KUIKOCTb.

[TocTynatsl crienuanbHON Teopun oTHOcUTeNnbHOCTH. [IpeoOpa3oBanus JlopeHna u ux cieacTBusl.
HMnynbc ¥ 2HEprus B PENITUBUCTCKON MeXaHUKe. B3aMOCBA3b Macchl U SHEPTUN.

[Ipenmer u MeToabl MOJIEKYISIpHON (u3uKU. MomekynspHO-KUHETHYECKas TEOpHsl HAEaJIbHOTO
rasa.

3aKkoH pacnpezeneHus ckopoctet Makcseina. bapomerpuueckas

dopmyna u pacnpenenenue bonpimana.

[TepBoe Hauano TepmoauHamMuKku. OOpaTUMble 1 HEOOpAaTUMBIE

IIPOLIECCHI.

TemnoemkocTh. AnnabaTudeckuii mpoiecc.

OHtponus. Bropoe Hauano TepMOINHAMUKH.

DOHTponus u BepoATHOCTh. Teopema Hepcra. [{ukn KapHo.

Kunemarndeckue XapakTEepUCTUKH MOJIEKYJISIPHOTO IBMKEHMs. SIBieHusi mepeHoca: nuddysus,

TCILIOIIPOBOAHOCTD, BA3KOCTDH
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Peanbuble rasel. YpaBHenue Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca n ux cpaBHEHUE € SKCIEPUMEHTAIBHBIMU.

®da3oBble paBHOBECHS U NpeBpaiieHus. Y pasHenue Knanelipona-Knaysuyca.

IJIEKTPUYECTBO U MATHETU3M

[Ipenmer knaccuyecKoil 3JIEKTPOAMHAMMKU. DJIEKTpOCTaTHKa. 3aKkoH KynoHa. DaeKTpu4ecKuil
JUIIOJIb.
Onekrpocratuueckass Teopema [aycca. Ilpumenenne Teopembl I'aycca k  pacuery
3JIEKTPOCTATHYECKUX IMOJEH.
[ToTeHuManbHOCT 3JIEKTpOCTaTHUYECKOTO N0, CKansipHbli noteHuuan. Ypasaenue [lyaccona.
DNEKTPOCTaTUUECKOE M0JI€ B AUAJIEKTPUKaX. [ paHUUHbIE yCIOBHS Ha OBEPXHOCTH pazjiena ABYX
JIUJIEKTPUKOB.
IIpOBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
EMKOCTb MPOBOJHUKOB M KOHIEHCATOPOB. DHEPIHUs IEKTPOCTATUYECKOTO OIS,
[ToctosiHubIi nekTpuyeckuit Tok. 3akonsl Oma u Jlenma. [Ipasuna Kupxroda.
Marunutnoe nosne. Cuna Jlopenna u cuia Ammnepa. JIBuxeHue 3apsija B MAarHuTHOM T0JIe.
3akon buo-Casapa-Jlamaca.
MarsuTtHoe 1nose NOpsIMOJIMHEWHOTO MPOBOIHUKA C TOKOM. MarHuTHOE 10JI€ KPYyroBOro TOKa.
[ToToK M IUPKYJIALMS MATHUTHOTO MOJIS.
I'paHnYHBIE YCIOBHUS Ha ITIOBEPXHOCTHU pa3jiena IByX MarHETHUKOB.
OneKTpOMarHuTHass MHAYKOUS. MakcBE/UIOBCKasi TpPaKTOBKAa SIBJICHHUS AJIEKTPOMAarHUTHOM
WHIYKIUU.
Camounnykuus. TOkH pU 3aMbIKAaHUU U Pa3MbIKaHUU LEIH.
B3aumonnykius. DHeprusi MarHUTHOTO TTOJISL.
[lepemennbiii Tok. 3akoH Oma u mnpasBwia Kupxroda s nepeMeHHBIX TOKOB. MOIIHOCTb
[IEPEMEHHOTI0 TOKA.
Tok cmemienus. YpaBHenus Makcsema.

PenstuBuctckue npeoOpa3zoBaHus 3apsiioB, TOKOB U 3JIEKTPOMArHUTHBIX MOJIEH.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepum orBera
3aureHo ['mybokoe m xopoliee 3HAHWE W MOHUMAHHUE TPEAMETa, B TOM YHCIE
TEPMHUHOJIOTUHI U OCHOBHBIX TIOHSTHI; TEOPETUUYECKHIX




3aKOHOMEPHOCTEH; (bakTHUeCKuX JaHHBIX; 00CTOSITENbHBIH,
JIOTUYECKHI ¥ TPaMOTHBIA OTBET BO BpeMs CIayM 3a4eTa; yIEIbHbBIN BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUpOBaHUU — He O6osee 50%.

He3auTteHno Crnaboe 3HaHWE OCHOBHOW TEPMHHOJIOTHH, TEOPETHICSCKIX
3aKOHOMEPHOCTEH, (DaKTHYECKUX JTaHHBIX, ONIMOOYHBIN OTBET HA
3a4yeTe; YACIbHBIN BeC OMMUOOK MPU KOHTPOJIEHOM TECTUPOBAHUU —
oonee 50%.
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Bomnpocekl Kk 3k3aMeHy
Pazoen «OIITHKA»

OneKTpoMarHuTHas npuposa ceera. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Dddexr Jomrepa.

OHeprust M UMIYJIbC JJIEKTPOMarHUTHBIX BOJH. OHepreTuueckue H (HoTomMeTpuueckue
BEJIMYMHBI.

[losApn30BaHHBIN U €CTECTBEHHBIN CBET.

Jucnepcus cera. HopmanbHas 1 aHOMasnbHast JUCIIEPCHUM.

[Tornomenue ceera. BosHOBBIE TAKETHI.

OTtpaxkeHue U NpenoMIICHUE CBETa Ha TpaHUIIe pa3jeiia IByX AU3IeKTpukoB. [lonspuzanus npu
OTpa)KCHUHU U MPEJIOMIICHUH.

WuTepdepeHiys MOHOXpPOMAaTHIECKUX BOJIH.

CriocoOblI 1osTyyeHHsI KOTE€PEHTHBIX BOJIH B ONTHKE.

WNHuTepdepeniius B TOHKUX IUICHKAX.

Hudpaxmus csera. [Tpunuun I'toiirenca-dpenens.

Merton 301 @penens. Hudpaxiyst OpeHens Ha KPyriioM OTBEPCTHH U AHUCKE.
Hudpakuus @paynrodepa Ha 1ienu.

JudpakimonHas pemerka. Judpakius peHTTeHOBCKUX JTydel B KpucTaax.
TennoBoe u3iryyeHue.

Pacnpeznenenue sHepruu B CIEKTPe U3Iy4eHHUs! a0COTIOTHO YEPHOT' O Teja.
KBanToBas runoresa Ilnanka.

®oT103¢HeKT U ero 3aKOHBI.

®oTroHbl. YpaBHEHNE DUHIITEHHA.

Oddext Komnrona.

KBanToBoe 00bsicHEHHE JaBlIeHUs CBETA.

Pazoen «ATOMHAA H A/[EPHAA ®H3HUKA»

I'unioresa ne-bpoitns.

Judpaxius 3JeKTPOHOB U HEHTPOHOB.
CoOTHOIIIEHHE HEOTIPEACIICHHOCTEH.

BonnoBast pyHKIMS U €€ CTaTUCTUYECKUN CMBICIT.
VYpasuenue lllpenunrepa. CtarmoHapHbIE COCTOSHUS.
Yactuia B IOTCHIMAIBHOU sIME.

TynuenbHbIN 2P DeKT.

KBanroBanue snepruu. IIpuHunn coorseTcTBus.
KBaHTOBaHME MOMEHTa UMITYJIbCA.

AtoM Bogopoza.

OHepreTU4ecKre ypOBHU U CIIEKTP U3IIy4EHHUS.
MHOro371€KTpOHHBIE aTOMBI.



34 Tlpunrun [Maymy.

35 Tlepuonuueckasi cucrema 3J1eMEeHTOB MeH eneeBa.
36 CtpoeHue aTOMHOTO sipa.

37 DHeprus CBS3U.

38 PammoakTuBHBIC TPEBPAIICHUS SIED.

39 SnepHbie peakiuu.

40 DneMeHTapHBIC YaCTHUIIHI.

Kpumepuu OUCHKU omeema HA IK3dAMEHe

4-6ansibHas IMoka3aTenu Kpurtepun
mKaJjia
(ypoBeHb
OCBOCHUSA)
OtnnuHO 1. Ilonnora wusnoxxkenust | CTyA€HTOM JaH IOJHbIM, B JIOTHYECKOMH
(HOBI:IHICHHI:Iﬁ TCOPCTUUCCKOTO IIOCJICI0BATCIIBHOCTHU pa3B€pHYl'I)II7I OTBET
YpOBEHB) MaTepuania; Ha TIOCTaBJICHHBIA  BONPOC, TIAE€ OH
2. Tloanora U | IPOJEMOHCTPUPOBAJl 3HAHUS IpeaMeTa B
HPaBUIBHOCTb HOJHOM o0beMe y4yeOHOH mporpammsl,
pelieHus JOCTAaTOYHO TIIYOOKO OCMBICIUBAET JIUC-
PaKTHYECKOTO LUIUIMHY, CaMOCTOSTE€IbHO, M  HCYep-
3aJjaHus; IBIBAIOIIE OTBEYAET Ha JONOJIHHU-TEIbHBIC
3. TIpaBUIBHOCTH M/WiH | BOIPOCHI, TIPUBOIUT COOCTBEHHbBIE IPUMEPDI
apryMeHTUPOBAHHOCT I10 HpO6JIGMaTI/IK€ IMOCTaBJICHHOI'O BOIIpOCa,
b W3JI0KEHUs | PN TIPEAJIOKEHHBIE  IPAKTH-YECKUE
(mocnenoBaTeNbHOCTS | 331aHUS 0€3 OIIHOOK.
Xopomo neicTuil); CryneHTOM J1aH pa3BepHYTHIH OTBET Ha
(6azoBbIi 4. CaMOCTOSITEJIBHOCTh | ITOCTaBJIEHHBIA  BONPOC, TAE€  CTYIEHT
YPOBEHB) OTBETA; JI€MOHCTPHUPYET 3HAaHUs, NpUOOpETEHHbIE Ha
5. Kynsrypa peun; JEKIMOHHBIX M CEMHHApCKHUX 3aHATHSX, a
6. uT.IL TaK)KE TOJYyYEHHBIE TIOCPEICTBOM M3yUEHUS
00s3aTeNbHBIX Y4E€OHBIX MAaTE€pHaAIOB I10
Kypcy, AAaeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOJIUT MPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJHOE  BJIQJICHHE  MOHOJOTMUYECKOU
peublo, JOTMYHOCTh U IOCJIE0BATEIbHOCTD
orBeTta. OHAKO JOMYCKAETCsl HETOYHOCTh B
orBere. Pemmn mnpeioKeHHbIE TPaKTU-
YECKHUe 3a/laHus C HEOOJIBIITMMU
HETOYHOCTSMH.
Y noBneTBopuUTEND CryneHToM JaH  OTBET, CBMJIETENBCT-
HO BYIOLIMI B OCHOBHOM O 3HaHUU IIPOLIECCOB
(TIOpOTOBBIii A3y4aeMON JNUCHUIUIAHBI, OTJIMYAKOUIUKCS
YPOBECHB) HE/JIOCTaTOYHOW TJIyOMHOW W  TOJHOTOM
pPacKpbITUsi TEeMbl, 3HAaHHUEM OCHOBHBIX
BOIPOCOB Teopuu, ciabo chopMupoBan-
HbIMH  HaBbIKAMH  aHaJIM3a  SIBJICHUII,
MIPOLIECCOB,  HEJOCTAaTOYHBIM  yYMEHUEM
JlaBaTh  apryMEHTUPOBAaHHBIE OTBETHl MU
MIPUBOJIUTH IIPUMEpBHI, HEJ0CTaTOYHO

CBOOOIHBLIM BJIaJIEHHEM MOHOIOTHYECKOM




PpE€YbIO, JJOTUYHOCTBIO n mociaea0oBa-
TCIbHOCTBIO OTBE€TA. I[OHyCKaCT-C}I
HECKOJIBKO OIIMOOK B COACPKAaHUM OTBETA U
PEIICHUH ITPAKTUYCCKUX SaﬂaHHﬁ.

HeynosnerBopure CTyleHTOM J1aH OTBET, KOTOPBIH COJACPKUT
JIBHO pAl  CephE3HBIX HETOYHOCTEH, OOHapy-
(ypoBeHb He JKABAIOIIMI HE3HAHUE MPOLIECCOB  U3Y-
copMHpOBaH) 4aeMOW TpEeAMETHOW 00J1acTH, OTIUYaro-

IUHACA HETJIyOOKHM PpAacCKpbITHEM TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(hOPMUPOBAHHBIMU HAaBBIKAMH aHAIIN3a
SIBJICHUM, TPOIIECCOB, HEYMEHHWEM JaBaTh
apryMEHTUPOBAHHBIE  OTBETHI,  CIA0BIM
BJIAJICHUEM MOHOJIOTHYECKON peublo,
OTCYTCTBUEM JIOTUYHOCTH n
MOCJIEA0BAaTEIbHOCTH.  BbIBOABI  MOBEpX-
HOCTHBI. PenieHne mnpakTHYEeCKHUX 3aJaHHil
HE BBIMOJIHEHO T.€. CTYACHT HE CIIOCOOEH
OTBETUTh HA  BONPOCHI  Jaxe  MpHU
JIOTIOJTHUTEIBHBIX ~ HABOJSIIMX  BOIPOCAX
MperoaBaTes.

9. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIIMHBI
9.1. Y4eOnas ureparypa:
a) OCHOBHasi
1. A.B. CuByxun. Kypc o6meii pusuku. M3garensctBo «Haykan, M., 2004.
2. b.M. SBopckuii, A.A. [letnad. Kypc dusukny». U3narensctBo «Beiciias
mKona», M., 2011.

3. N.B. CagenneB. Kypc obmieit pusuku «Kype obmient puzuxuy. U3narensctBo «Hayka», M., 2011.
4. T.N. Tpodumona. Kypc obmieit pusuku «Kype oduieit puzuku». M3narenscrBo «Bpicias mkonay,

M., 2011.

0) 1OMOJTHUTEbHAS
1. N.B. CaBenweB Kypc obmeit pusuku. U3garensctBo «Hayka», M., 2001.
2. P. ®eiiman, P.Jlefiton, M. Connc. elitMaHOBCKUK JEKITUH 1O (U3HKE.
Mup, 1965-1967, Bbim. 1-9
3. Y.Kurens, ¥Y.Haiit, M.Pynepuman, D.ITapcen, Peiidp ®@.Kpaydopa.
bepkneesckuii kypc pusuku. M., Hayka, 1971-1974. 1. 1
. 1. Opuep. ®uzuka. M., 1981, 1. 1-2.

(G2 BN

. N.B.CaBenbeB. COOpHUK BOMPOCOB U 33ja4 1o ooO1en ¢pusuke. M, 1982.

6. ®uznueckuii npaktukyMm. [lox pen. B.. iBeponoBoii, M.: ®uz-mar,



1976. 2u.
6. .M. SBopckuii, A.A. Jletnad. Kypc dusuxku». U3narenbctBo «Bricmmas
mKkoja», M., 2001.
9.2. HTepHeT-pecypcehl

http://c-books.narod.ru/pryanishnikovl 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/ntml
ChemSoft 2004

NoookowhE

9.3. IIporpammHoe obecnevyenme

YHI/IBepCI/ITeT obecneyeH HCO6XOI[I/IMLIM KOMIIJICKTOM JIMOCH3MOHHOI'O 1 CBO60,Z[H0
pacapocTpaniaCMoro mporpaMmMHoOro O6€CH€‘ICHI/I${, B TOM YHUCJIC OTCYHCCTBCHHOI'O ITPOMU3BOACTBA.

Kaxxapiii oOyuaronuiicss B TeueHUE BCEro nepuojia o0yueHus: o0ecnedeH HHANBUAYAIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOU NH(OPMAIIMOHHO-00pa30BaTeNbHOM cpejie YHUBEpCUTETA
U3 000N TOYKU, B KOTOPOU UMEETCsI IOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn
«HTEpHET» KaK HA TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter obecredeH  CIEAYIOMIMM  KOMIUIEKTOM  JIMIICH3HOHHOTO  MPOTPaMMHOTO

o0ecreyeHusl.
1. JluuensmoHHOE MporpaMMHOE o0ecrieueHue, ucnoib3dyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaast Ctynust TectupoBanus™

1.4. Antusupychoe I1O Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaAUIUOHHBIMU U3JaHUAMU CTYIACHTBI U COTPYAHUKHU UMCIOT BO3MOXKHOCTDb
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA Oazamu JaHHBIX

Tabauya 9.1.
Ha3Banmue pecypca Cceblaka/goctyn
DnekTpoHHas 6ubanoTeka onnaitH «EanHoe OKHO K http://window.edu.ru
00pa3oBaTeILHBIM PECypcam»
«O6pa3zoBatenbHbIi pecypc Poccuny» http://school-collection.edu.ru
deepanbHbIi 00pa30BaTENbHBIN TOPTAT: YIPSIKACHHS, http://www.edu.ru —
nporpammel, cranaaptsl, BY3b1, Tectol 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/

®DenepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX http://fcior.edu.ru -
pecypcoB (PLIIOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnexrpoHHast http://polpred.com/news
O0uOIMOTEKa TEXHUYECKOTO By3a

N3znarensctBo «JlaHby». DNeKTpOHHO-0MOIHOTEYHAS http://www.studentlibrary.ru -
crcremMa

Pycckas BupTyanbpHast OnOIMoTeKa http://rvb.ru —

N3narenbcTBO «JlaHby». DneKTpoHHO-OMONIMOTEYHAs http://e.lanbook.com -
cucTeMa

E>xenenenbHuk Hayku U oOpasoBanus FOra Poccun http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm

Hayunast anektponHas oubnunoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexTpoHHO-0nbOIMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
DJIEKTPOHHO-CIIPABOYHAs CHCTEMA TJOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «1upopMuo»

WudopmanmoHHo-1IpaBoBas cuctemMa «l apant CereBast Bepcus, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPITOPATHBHOMN
cetu Uarl'y

DNeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiit https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

1) 6ubnmoreunsiii pora 'OY BO «MHrymckuit rocy1apcTBeHHbIN YHUBEPCUTET»

2) KOMIIBIOTEPHBIN KJ1acc ¢ BbIXOA0M B MHTEpHET;

3) MynbTUMEANITHOE 00OPYIOBAHUE JIJISl YTCHUS JICKITUH-TTPE3CHTAIINN;

4) snexTpoHHbIe 00pa30BaTeNIbHBIE PECYPCHI, MYJIbTUMEINIHHBIE YHUBEPCAIbHBIE
SHIMKJIONEANH.

5) Meroanueckue yka3zaHus K BBIIIOJHEHHIO JIaOOPAaTOPHBIX padoT Mo Kypcey oriei Gpusuku ,

U3JlaHHbIE TpernoaaBarensiMu kadeapsl oomei ¢puzuku Uarl'y.

11. METOJMYECKHME YKA3AHMS JUISI OBYYAIOILIUXCS IO OCBOEHUIO
JUCHUIINHBI

Hucnunnuna «®usukay HampasieHa Ha popmupoBanue kommerenmmii: YK-1, OIIK-4.

ITpoMexyTouHas aTTecTalys MIPEAIoIaraeT 3a4eT, SK3aMeH.

[lpuctynas K W3Y4YEHHIO AMCLUUIUIMHBI, HEOOXOJUMO B MEpPBYID Ouepellb O3HAKOMHTHCS C
coJepkanueM padoueit mporpaMmsl AucuuIuinHbl (PTLT).


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/

JIexuuu MMEIOT LEIbI0 AaTh CHCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu u3yuennu u npopaboOTKe TEOPETUYECKOTO MaTepuaia i 6akaJaBpoB HEOOXOIUMO:
- IIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHATHU MaTEpUal U JOMOJIHUTH €ro ¢ y4EeTOM
PEKOMEHIOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;
- IpPU CaMOCTOSITEIBHOM HW3Y4YEHHHM TEOPETUYECKOW TEMBbI CHeJIaTb KOHCIEKT, WCIIONb3Ys
pexomenpoBanuele B PIIJI  nureparypHble  MCTOYHMKM M pecypchl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTh «HTepHeT»
- IpHU MOJITOTOBKE K IMPOMEXKYTOYHOW aTTECTAllMM MO MOJYJIO HCIIOJIb30BaTh MaTepuanbl (oHaa
OLICHOYHBIX CPENICTB.

[TpakTuyeckue 3aHATUS MPOBOAATCS C LENBIO YITyOJIGHUS W 3aKpEIUICHUs 3HAHHM, MMOTyYeHHbBIX
Ha JIEKIUAX U B IPOLECCE CaMOCTOATENIbHOM pabOThl HAaJl HOPMATUBHBIMHU JIOKYMEHTaMHU, Y4eOHOH U
HAaY4YHOU JIUTEPATYpPOU.

[Tpy noAroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTEpHall 110 3aJaHHON TEME;
- IIPY BBIIIOJIHEHUU JOMAIIHUX PACUETHBIX 33aJaHUH, H3yYUTh, IOBTOPUTH TUIIOBBIE 3aJaHMsI,
BBITOJIHSEMbIE B Ay TUTOPUU.

PexoMengauuu nmo padore ¢ HAYYHOH M y4eOHOM JUTEPaTypOii

Pabora ¢ yueOHOIi 1 HAY4IHO TUTEPATYpPOI ABISIETCS TIAABHON (OPMOI CaMOCTOSTEIHHOM
paboThl 1 HEOOXOMMa IIPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATUAX, K MOJYJIbHBIM
KOHTPOJILHBIM paboTaM, ompocy, 3adeTy. OHa BKJIIOYAET MPOpadOTKY JIEKIIMOHHOTO Marephaia —
W3Y4YECHHUE PEKOMEHJOBAHHBIX UCTOYHHUKOB U JIUTEPATYpPHI IO TEMATUKE JeKUui.  KOHCHIEKT jaexuuu
JOJDKEH  CcofiepKaTh  pedepaTUBHYIO 3aluCh OCHOBHBIX BOMPOCOB JICKLIWH, MPEIIOKEHHBIX
npernojiaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB U JIUTEpPATYphbl 110 TeMawm,
BBIBOJIBI 1O KaxjaoMy Borpocy. KoHcrekTr noikeH OBbITh BBIIOJHEH B OTIENBbHOM TETpaau Io
npeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO YHUTaeMbIM, HE COJIepXaTh HE OTHOCSIIYIOCS K
TeMe UH(POPMAIUIO WIH PUCYHKH.

KoHcnekTsl HaydHOi IUTEPATyphl IPH CAMOCTOATEIBLHON MOATOTOBKE K 3aHITHIM JTOJIKHBI
OBITH BBIMIOJHEHBI TAKXKE€ aKKypaTHO, COAEpPXaTh OTBEThl HAa KaXKJblil IMOCTABJIEHHBIM B TEME BOIPOC,
UMETh CCHUIKY Ha MCTOYHUK MH(OpMaIMM C 00s3aTeNbHBIM yKa3aHUEM aBTOPA, Ha3BaHUS U roja
U3JIaHUS UCIIOJIb3yeMOW Hay4dHOM juTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COAEPKATh JIUIIb
OCHOBHBIE KJTIOUEBBIE MO3UIIMN), HO TIPH 3TOM MO3BOJISIONIUM J1aTh MOJHBIM OTBET IO BOIIPOCY, MOXKET
OBITH TOPOOHBIM. OOBEM KOHCIIEKTa OMPEIEAETCS CAaMUM 00 y4JatoIIUMCs.
B nporecce paboTsl ¢ yueOHOM 1 HayYHOH JTUTEpaTypoil 00ydarouiics MOXKeT:
- JIeNIaTh 3allMCH MO XOJAy YTEHMs B BHJIE€ MPOCTOrO MM Pa3BEpHYTOro IjiaHa (Co3/aBaTh MEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHUKE);
- COCTaBJIATh Te3UCHI (IIUTHpPOBaHHE HaubOosee BaXKHBIX MECT CTaTbH WJIM MOHOTpaduu, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIUM (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOThI);
- CO37]aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3HCHI).



Pabouas mporpamma nuctumiuHsl «®Du3MKa» COCTaBICHa B COOTBETCTBHHM C TPEeOOBAHUSMU
®I'OC BO no cnenuansHocty 04.05.01. «@yHnameHTanbHas U NPUKIAAHAS XUMUSA», YTBEPKIECHHOTO

npuka3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 13 wmromst 2017 1. Ne
652

[Tporpammy coctaBuia: qoueHT kadenpsr obmieii ¢pusuku ["alitykuesa 3.X.

Pabouas nmporpamma yTBepskJeHa Ha 3aceJaHuH Kadeapbl XUMUU

[Iporokon 3acenanus Ne 7 or « 13 » wMaprta 2025 1.

Pabouas nporpamma ogobpeHa yueOGHO-METOIUYECKUM COBETOM

XUMHKO-OMOJIOTHYECKOro _ haKysibTeTa

[Tporokoi 3acemanust Ne 6 or « 18 » mapra 2025 .




CgeneHus 0 nepeyTrBep ;KIeHUN MPOrPAMMBbI HA OYepeaHOol Y4eOHbIHd roa u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




