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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heasimu n3y4eHus y4eOHOM AUCHUIIUHBI «PU3MKA» ABJSIOTCH:
- (opmupoBaHuE y CTYIEHTOB CHOCOOHOCTH BBISBISTH ECTECTBEHHOHAYYHYIO CYIIHOCTb
npobsieM B xoze MpopecCHOHATbHON NEATEIbHOCTH U MPUBIEKaTh (PU3UKO-MaTeMaTHUECKUN
anmnapar AJis €ro peleHus;
- NPAaKTUYECKOE HCHOJb30BaHME (yHIAMEHTANbHBIX pa3fenoB (GU3MKA (MEXaHUKa,
MOJIEKYJIsipHasi (pU3MKa U TEPMOJUHAMHKA, SJIEKTPOJAMHAMUKA U ONTHKA, OCHOBBI KBaHTOBOM

MeXaHI/IKI/I) IIpu 00BsICHEHNH PE3YIbTAaTOB XUMHUYCCKUX OKCIICPUMCHTOB.

2. MECTO JUCHMILJIMHBI B CTPYKTYPE OIIOII BO CIELHUAJIMTETA

JucuumnnuHa «Pu3rka» BKIOYEHA B OCHOBHYIO YacTh TUCHUIUIMH broka 1.

K ucxomaeiM TpeOoBaHHSIM, HEOOXOMUMBIM I W3YYCHUS AUCHHUILTUHBI «DU3HKa,
OTHOCSITCSI 3HAHHS, YMEHUSI M BUJbI JCATEIHHOCTH, CPOPMUPOBAHHBIE B MPOLIECCE U3YUECHUS
bu3uKy B cpeaHeit o01eo0pa3oBaTebHOMN IITKOJIE.

Jucuunnuna «Pu3nKay SBISETCS OCHOBOW AJIs U3YYeHHS] «AHATUTUYECKOU XUMHUK,
«Duzndeckont Xumumny, «Oprannueckon XuMuny», « QU3HUYECKUX METOI0OB UCCIICIOBAHUS,
«KBanToBO# Xxumumn», «CTpOSHUS BEIIECTBA» U OCYIIECTBICHUS JaIbHEHIIIEH
npodhecCuOHANBHOM NeSTeNbHOCTH.

Taomauma 2.1.

CBs3b JUCHHUILIAHBI «DU3HKAY C moCjaeIy M TUCHUNJIHHAMYA U CPOKH HX

U3y4YeHHUs!
Kon JIMCUUIUINHBL, IPEAIECTBYIOIUE TUCIUIITNHE Cemectp
JICITUTLITHBI «Duznka»

b1.B.06 KBanToBas xumus 4

b1.0.07 Oprannueckast XuMus 6,7

b1.0.08 dusnueckas XUMHUI 6,7

b1.0.28 PuU3nYECKUEe METOAbI UCCIIETOBAHUS 6

b1.0.09 CtpoeHue BemiecTBa 5

b1.B.07 BricOKOMONIEKYISIpHBIE COEUHEHUS 7
b1.B.JIB.03.01 | KomionmHas Xumust 8

b1.0.12 MaremaTtuka 2




B pe3yjbTaTe H3YYCHUA TUCHUIIJIMHBI CTYACHT JOJ/IZKEH

3HaTh:

- (ynnameHnrtanbHbIe pa3aenbl GU3MKU: MEXAHUKY, MOJIEKYIAPHYIO (DU3UKY U TEPMOJUHAMUKY,
AJNIEKTPOJIMHAMUKY W ONTHKY, OCHOBbI KBAaHTOBOM MEXAaHUKH W HCIOJb30BaTh MOJYyYEHHBIE
3HAHUA NIPU 0OBIACHEHUU PE3YyIbTATOB XUMHUECKUX IKCIIEPUMEHTOB;

- OCHOBHBIC (pu3uUecKkue sBIICHUS, (yHIAMEHTAIbHBIE TMOHSATHUS, 3aKOHBI W TCOPHH
KJIACCHYECKON M COBPEMEHHON (DU3UKH.

YMmern:

- UCIOJIB30BaTh TEOPETHYECKUE 3HAHMUA IPU IJIAHUPOBAHUSA XUMHUYECKHX MCCIEIOBaHUM,
aHaJM3a SKCIIEPUMEHTAILHBIX TAHHBIX U IMOATOTOBKH HAYYHBIX ITyOIHKAIIHIA,

- pellaTh TUIIOBBIE 331a4y 110 OCHOBHBIM pa3/eilaM JUCLUIIINHBL,

- TPUMEHATH TOJyYEHHBIE 3HAHUA MO (PHU3MKE MPU M3YyYCHHUU JAPYTHX TUCIHILUINH, BBIACISATH
KOHKpEeTHOe (U3MYEeCKoe CoAep)KaHue B NPUKIAAHBIX  3adadax [podecCHOHATbHON
JIeSATEIbHOCTH.

Baagern:

- COBPEMEHHO HAy4YHOMH armapaTypoii, HaBbIKaMH BEJCHHUS (PU3NIECKOTO SKCIIEPUMEHTA,
- OCHOBHBIMH METO/IaMU NOCTaHOBKU (PU3UYECKOI0 HKCIEPUMEHTA, UCCIIEJOBAHUS U PEIICHUS
3az1a4.

3. KOMIIETEHIAAU OBYYAIOUIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JTUCIHAIIJIINHBI
[Iporiecc wu3ydeHHs [UCHUIUIMHBI HampaBieH Ha (QOpMHpPOBAHUE DIEMEHTOB
cienyromux komnereHuud B coorBeTrcTBUM ¢ PI'OC BO wu OIIOII BO no nanHomy

HaIpaBJICHUIO IMOATOTOBKHU:

Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI] KOMIIETEHIIUH JAOCTHKEHHUS AUCHHUIIIMHBI 00yYarouiics
U KOMIIETCHLUH HAOJIFKEH

Yuueepcaﬂbnbw KomnemeHnuyuu u undukamopbl UX 00CMUIICeHUA




YK-3

Cnoco0eH ocymecT-
BJISITH COI[HATBHOE
B3auMoO/ielicTBHE U
peau30BbIBATH CBOIO
POJb B KOMaH/Ie

YK-3.1.  Ompenenser
CBOIO pOJb B COIH-
aTbHOM B3aNMOJCH-
CTBHM W KOMAaHJHOH
pabore, wucxoms U3
CTpaTeruv  COTPYAHH-
YyecTBa I JOCTHIKECHMS
ITOCTABIICHHOM IIEIIH.
YK-3.2. Tlpu peanu-
3allUd CBOEH pOJU B
COLIMaJILHOM B3aHUMO-
MEUCTBUU U KOMaH/-
HOM paboTe yunuThIBa-

€T 0COOEHHOCTH ITOBE-
JCHUA U I/IHTCpCCI)I
JIPYTUX YYaCTHUKOB.
VYK-3-3. Anammsupyer
BO3MO>KHBIE rocjen-
CTBUA JIMYHBIX IleﬁCT'
BUA B  COIMAJIBLHOM
B3aMOJCHCTBUH u
KOMaHJHOH pabote, U
CTPOHUT MPOLYKTHUBHOE
B3aUMOJICUCTBHUE C yue-
TOM 3TOT0;

YK- 3.4. Ocymiectsusiet
oOMeH uWH(OpMaIHE,
3HAHUSAMH U OIIBITOM C
yjeHaMu KOMAaH/IbI;
OIICHUBACT HJIEN JPYTUX
YJIEHOB KOMAaHABI IS
JOCTUXCHUSA I1oCTaB-
JICHHOM IICIIH.

YK-3.5. CobOmrogaer
HOpPMBI M  yCTaHOB-
JICHHBIC HpaBI/IHa KO-
MaHHOH paboThI; HECeT
JTUYHYIO OTBETCTBEH-
HOCTB 32 Pe3yJIbTar.

3HaTh:

- ()YHKIUU U CPEACTBA OOILCHHUS;

- ICUXOJIOTHYECKHE OCOOEHHOCTH
0OIIeHHs ¢ Pa3TMIHBIMH KaTero-
pUSMH TpyII Jt0JIeiH (110 Bo3pacrty,
STHHUYECKUM U PEIIUTHO3HBIM MPH-
3HAKaM M Jp.);

- ICTOYHUKH, IPUYUHBI U CTIOCOOBI
yHIpaBiIeHUs] KOH(QIUKTaMHU;

- METOJIMKH BOCTIUTATEITHHOM
paboThI, OCHOBHBIE PUHITHITHI
JIESATEIILHOCTHOTO II0JIX0JIa, BUIBI U
MIPHEMBI COBPEMEHHBIX TIe1arOrH-
YeCKHUX TECXHOJIOTHIA;

- METOJIbl YOCIKICHHS, apryMEH-
TallMU CBOCH IIO3UIIUH;

- CYIITHOCTHBIE XapaKTePUCTUKA U
THTIONIOTHIO JIUJIEPCTBA;

- ¢akTopsl 3phexkTuB-HOTO THIEP-
CTBa.

Ymerb:

- 3¢ (eKTHBHO B3aUMO/ICHCTBOBATh
C IPYTUMH YICHAMHU KOMaH/IbI, B
T.4. y4aCTBOBaTh B 0OMeHe HH(DOP-
Maluei, 3HaHUSAMU U OIIBITOM, U
MPE3CHTALIUN PE3YJIbTaTOB PaOOTHI
KOMAaH/Ibl; - TUIAHUPOBAaTh, OPTaHU-
30BBIBaTh U KOOPAHMHUPOBATH pa-
OOTEI B KOJUIEKTHUBE;

- IO/IJIEPYKUBATH B KOJUIEKTHBE
JIEIOBYI0, TPy KeMto0HyI0 aTMoche-
py-.

Baagers:

- METOAMKON BOCIUTATEIbHOMN
pabOThl, OCHOBHBIMU TPHHIIATIAMHU
JIESATSIIbHOCTHOTO MO/IX0/1a, BUJIAMHU
Y TIpreéMaMH COBPEMEHHBIX TIe/1aro-
TUYECKHUX TEXHOJIOTHIA;

Obwenpogheccuonanvnvie KOMnemeHYUU U UHOUKAMOPBL UX OOCHLUINCEHUS




OIIK-4 Cnocoben MJIAHUPO-
BaTh padoThHI XMMHYe-
CKO#i HANIPABJIEHHOCTH,
oOpadaTbIBaTh W HWH-
TepnpeTHpoBaTh  IO-
JIydeHHbIE Pe3yJbTaThl
c HCIO0JIb30BaHUEM
TeopeTHYeCKUX 3HA-
HUH W NPaKTHYeCKUX
HABBIKOB pelieHust
MaTeMaTHYeCKHX U
¢usnyeckux 3agau

OIIK-4.1. Hcnoms3yer
0a3oBble  3HAHUA B
obnacTu MaTeMaTUKd U
GM3UKA TIpH  TTIAHUPO-
BaHUU pa0dOT XUMUYE-
CKOH HaINpaBJICHHOCTH
OIIK-4.2.
OO0pabatbIBacT JaHHBIC
C UCIIOJIb30BAHUEM
CTaHIAPTHBIX CITOCO00B
anmnpoKCUMAllMd  YHC-
JICHHBIX XapaKTEPUCTUK
OIIK-4.3.
WHurepnperupyer  pe-
3yJIbTaTbl XUMHUYCCKUX
HAOJIIOJICHU C  HUCIO-
TB30BaHUEM  (U3NYeC-
KHX 3aKOHOB U MPEJIC-
TaBJIEHUN

3HaTbh: TEOPETHYECKHE OCHOBBI
OpraHMYecKOW  XUMHH,  COBpe-
MEHHBIII ypOBEHb €€ pPa3BUTHS;
OCHOBBI OPTraHUYECKOI XHMHH,
¢usnueckoid  XxuMuHM,  (QUBHKH,
MaTEeMaTHKH.

Ymers:

ompeneNniaTh W aHAIW3UPOBATh
npobjaeMbl XWMHH, ILIaHUPOBAThH
CTPAaTETUIO HX PEIICHHS; HCIONb-
30BaTh ~ 3HAHUS  TEOPETHYECKUX
OCHOB XHMMHUHM, QHU3UKH U Ma-
TeMaTHKH  JUIA  IUTAaHUPOBAHMS
XMMHYECKOTO JKCIIepHUMEeHTa, 00-
pabOTKM W HHTEPHpETALUH IIOJTY-
YEHHBIX PE3YyJIbTaTOB

Biagers: HaBBIKAMH COCTaBJICHHS

QITOpPUTMA  PEHICHHUS  JKCIEpH-
MEHTaIbHBIX W PacyeTHO-TEeO-
peThuecKknx 3amad B OONACTH
OpPraHWYeCKOH XWMHH; MaTema-
THYECKUM  almapaToM  HeoOXo-
OUMBIM Ui pellleHds  3a1ad

OpraHu4YeCcKOi XUMHHU

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0bem IMCUMIJIMHBI M BUABI Y4e0HOH padoThI

Bua yueOHOIi padoThl Bcero yacos 1 cemecTp 2 ceMecTp
OO011ast TPYA0EMKOCTh IUCIUIITUHBI 216 72 144
AyIUTOPHBIE 3aHATHUS 152 68 84
Jlexun 70 36 34
JlabGopaTopHbIC 3aHITHI 82 32 50
CamocrosiTenpHas pabora 37 4 33
KonTposnb 27 - 27

5. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbBIX

5.1. CTpykTypa AHCHUILINHBI

3AHATUI

OO6111as TpyI0€MKOCTh JUCIMILTAHBI COCTABIISIET 6 3a4eTHBIX enuHUIl, 216 yacoB

Taoauna 5.1.




NeNe | HammenoBaHme pa3jaesa Buani DopMbI
(TeMbI)
n/n = y4eOHoi1 padoThI TEKYIIero KOHTPOJIs
3 ycIeBaeMocTH
= J |J3 | CP
5]

1. | Beenenne. Pusuka kak | 1 1 - - CobecenoBaHue, TECTOBBII
HayKa M KaK y4dcOHas KOHTPOJIb, OTYET 110 JIa-
AMCIIMILTAHA. pemmer 6opaTopHoii padore.
MexaHuku. OCHOBHbIE (- K 6ora 1

OHTpOJIbHAs paboTa
3UYECKUE MOJIETTU MaTepu-
QJIBHBIX TeI.

2. | Kumematnueckoe omnmnca- | 1 1 1 - CobecenoBanne, TECTOBBIH
HUE JIBIDKEHUS YaCTHII. KOHTPOJIb.
IloctynarensHOe 1 Bpa-
jaTeabHOe JIBIDKEHUE ab- KonTponbnas pabora 2
COJIFOTHO TBEPJAOIO TeJIa.

3. 3akonsl Herotona. Uuep- | 1 2 2 1 CobecenoBanne, TECTOBBIH
[[UATbHBIE CUCTEMBI OTCYE- KOHTPOIb.

Ta W MPUHIUI OTHOCH-
tenpHOCTH. IIpeoOpazosa- Kontponbnas padota 3
Hus [anuses.

4, 3akoH coxpaHeHuss wum- | 1 1 2 - CobecenoBanne, TECTOBBIH
nyibca.  AIJIUTUBHOCTH KOHTPOJIb.
Maccol. llenTp macc. 3a-

KOH COXpPAaHEHHsi MOMEHTa KonrposbHas pabora 4
UMITyJIbCa.

5. | Pabota u xwuHernueckas | 1 2 1 - CobecenoBaHne, TECTOBBIN
sHeprus. [loTeHnuanbHas KOHTPOJTb.
JHEprus. BryTtpenHss
SHeprus 3aKOH COXpaHe- KonrponbHas pabora 5
HUS DHEPTHH.

6. | YpaBHeHus nBwxenHus | 1 2 1 - CobecenoBanue, TECTOBBIN
TBEpAOro Ttena. MomeHT KOHTPOJIb.

WHEPUUU  OTHOCUTEIBHO
ocu. Knnernueckasi sHep-
TUsl TBEPAOTO Tena.

7. Kunemaruka rapmonu- | 1 1 1 - CobecenoBanne, TECTOBEIN
yeckux Kojebanuii. [ap- KOHTPOITb.
MOHUYECKUN  OCIUIIIATOP
DHepreTu4ecKkue COOTHO- KonTponbnas padota 6
weHus. MasiTHUKH.

8. | 3aryxaromme konebanus | 1 2 2 - CobecenoBaHue, TECTOBBIN
rapMOHHUYECKOIro OCIINJI- KOHTPOJIb.

IATopa.  BBIHYXIEHHBIE
KoJIeOaHUs TIOJT IEHCTBHEM Kontponbnas pabota 7
CHUHYCOUJAJIbHOW CHJIBI.




OnucaHue IOBYMIKCHHUS KH-
nkocteil. UaeanpHast xKuUI-
KOCTb. YpaBHeHue bep-
HYJUTU. Bsi3kast >KMJIKOCTb.

CobecenoBanue

10.

[Toctynatel crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.
[IpeobpaszoBanus Jlopenua
Y UX CIEACTBUSL.

CobecenoBanue

11.

NmMmnynsc u  dHeprus B
PEIATUBUCTCKOMN Mexa-
HHuKe. B3auMoCBsA3b MacChl
Y DHEPTUU.

CobecenoBanue

12.

MonexyJIapHO-KHHETH-
4yeckasi Teopus HJeallb-
HOTO Ta3a. 3aKoH pac-
MpeleieHus  CKOopocTen
Makcgeiia. bapomer-
pudeckas  Qopmyna
pacupenenenne  bomb-
MaHa.

CobecenoBanue

13.

[TepBoe Hauasio TepMoau-
Hamuku. OOpatumble U
HeoOpaTHMBIE IPOIIECCHI.
Tennoemkocts.  Anuaba-
THYECKUI MPOLECC.

CobecenoBanue

14.

Ourtponus. 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 paBHOBECUS U
MIpEBpAIICHNs. Y paBHEHHE
Kunaneiipona-Knaysuyca.

CobecenoBanue

17.

[Ipenmer  knaccuuyeckomn
AJIEKTPOJUHAMUKH. JIEK-
TpocraTuka. 3akoH Kyio-
Ha.

Co0OecenoBanue,
TECTOBBIA KOHTPOJIb.

18.

3J'ICKTpOCTaTI/I‘-ICCKOC I0JIC
B JTUDJICKTPUKAX.

Co0OecenoBanue,
TECTOBBIA KOHTPOJIb.

19.

[TocTostHHBIM JJIEKTPHU-
yeckuil Tok. 3akoHbl Oma
u Jlenna. IlpaBmia Kupx-
roga.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KontponbHas padota 8

20.

MarautHoe mone. Cuna
Jlopenuia u cuna Amrmepa.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.




JIBH>KEHHE 3apsga B
MarHuTHOM MOJIE.

21. | DnexTpoMarHuTHas HMHIY- 2 1 CobecenoBanue,
Kuua.  MakcBelioBeKas TECTOBBIA KOHTPOJIb.
TPAKTOBKA SIBICHHUS 3JIEK- KonTtponsHas padora 9
TPOMarHUTHON MHIYKLIUH.

22. | Camomnnykuus. Tokn pu 1 1 cobeceioBaHIe
3aMbIKaHUU U pPa3MbIKaHUU
nend. BzaumoumHIyKLHS.

OHeprusi MarHUTHOIO IO-
TSl

23. | IlepemeHHBId TOK. 3aKoH 1 1 CobecenoBanue,
Owma u npasuno Kupxroga TECTOBBII KOHTPOJIb.
JUISL TIEPEMEHHBIX TOKOB. KoHntposnbnas padora 10
MomHOCTh TEPEMEHHOTO
Toka. TOK  cMelleHHs.

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

1. | IIpenmer onTuKU. OJek- 1 2 CobecenoBanue
TpOMarHuTHas  OpUPOAA
CBeTa.

2. | CpoiicTBa 3JIEKTPOMArHUT- 1 2 CobecenoBanue,
HBIX BOJH. D¢dexr on- TECTOBBIN KOHTPOJIb.
aepa. KonTponbnas padota 11

4. | OTpaxkeHHE U IPEIOM- 2 2 CobecenoBanue
JIeHWE CBeTa Ha TPaHHMIC
pa3gena JIByX JMDJEKT-
pukos. [lonspusanusa npu
OTPAKEHUM U  IPEJIOM-

JICHUN

5. | Unrepdepenuius  MoHO- 2 2 CobecenoBanue,
XPOMAaTHIECKUX BOJTH. TECTOBBIA KOHTPOJIb.
CriocoObl mostyueHHust Ko- Konrponsnas pabora 12
TEPEHTHBIX BOJIH B ONTHKE.

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

Openena.  Meron  30H
Dpeners.
8. | dudpakuroHHas pemerka. 2 2 CobecenoBanue
Judpakiuss  peHTreHOB-
CKHUX JIyuell B KpHCTaax.
TennoBoe u3ryyeHue.
9. | Ionspu3zamus cBera. 2 2 CobecenoBanue,
TECTOBBIA KOHTPOJIb.
Kontposbnas padora 13
10. | ducnepcust cBera. Hop- 2 2

MaJIbHAasA W aHOMaAJIbHasa
JUCTIepcuu  cBeTta. Boi-




HOBBIC ITAKCTHI.

11. | PacnpeneneHue SHEPruu B 2 2 2 CobecenoBanue,
CHEKTpe M3IyueHust abco- TECTOBBIN KOHTPOIIb.
JIIOTHO  YEpHOro  Tela. Kontposnbnas pabora 14
3akon Kwupxroda, Creda-

Ha-boabiMaHa.

12. | Pacnpenenenue Makc- 2 2 2 CobecenoBanue
Besuia. KBaHToBas rumote-
3a [Iilanka.

13. | Monenu aroma. Iloctyna- 1 4 2 CobecenoBanue
Tl bopa.

14. | BoaHOBBIE CBOMCTBA MUK- 1 2 2 CobecenoBanue
pOYACTHIL.

15. | I'mnote3a ne-bpoitis. 1 2 2

16. | ®oroadpdext u ero 2 4 2 CobecenoBanue,
3aKOHbl. DOTOHBI. Ypas- TECTOBBII KOHTPOJIb.
HEHUE DIHIITENHA. KoHntposbHas padora 15

17. KBanToBO€E 00BACHEHNE 2 2 1 CobecenoBanue

JIaBJICHUS CBETA.

18. | Iudpakmus 3JIEKTPOHOB U 2 2 1 CobecenoBanue
HelTpoHOB. COOTHOIIIEHHE
HEOIIPENEICHHOCTEN.

Ypasuenue lIpeaunrepa.

19. | Atom Bomopona. DHepre- 2 4 2 CobecenoBanue
TUYECKUE  YpOBHU U
CHEKTp u3nydeHus. MHo-

TO3JIEKTPOHHBIE  aTOMBI.
[Tpunnun [aynn.

20. | Ilepuoguueckass cucreMa 1 4 2 CobecenoBanue,
3JeEMEHTOB  MeHeneeBa. TECTOBBIN KOHTPOJIb.
CrpoeHue aTOMHOTO sifpa. KonTponbHas pabota 16
HckyccTBeHHas U ecrec-

TBEHHAas  PaJUOAKTUBHO-
CTb.

21. | 3akoH PaaIuoOaKTHBHOTO 2 2 1 CobecenoBanue,
pacniaga. ODHeprusi CBS3U.
PapnoaktuBHbIE
MpEBpAIICHUS SIED.

22. | Monmenu aTroMHOTO sjipa. 2 4 2 CobecenoBanue,
SAnepHble peakuun. TECTOBBII KOHTPOIIb.

Konrponsnas pabdora 17
HUTOI'O 3a 2-o0ii cemecTp 34 | 50 | 33
Hroro 3a roxa: 70 | 82 | 37

5.2. Conep:xaHue TUCHMILIIHHBI




Moayas 1
BBEJEHUE

TEMA 1. ®u3uka Kak HayKa.
Metoabl pU3UYECKOTO MCCIEOBAHUS: OIBIT, THIIOTE3a, SIKCIIEPUMEHT, Teopus. MaremaTtuka u
¢u3uka. dusuka u ecrectBo3HaHue. Puiocopus u ¢usnka. BaxHelme 3Tanbl UCTOPUHU
¢busuku. Ponb ¢usukm B oOpaszoBanum. OOmas CTpykTypa W 3amaud Kypca ¢uszuku. Pomb
u3MepeHuil B pusuke. Enununnbl usmepenus u cuctemsl equHuL. OCHOBHBIE €IMHUILIbI.

MEXAHUKA

TEMA 2. [IpeaMeT MeXaHUKHU
Krnaccuueckass M KBaHTOBas M KBaHTOBAas MEXaHUKA. HepensaTUBUCTKAs U PpESITUBUCTCKAs
mexaHuka. Kunemaruka u nuHamuka. OCHOBHbIE (DU3MYECKHE MOJEIH: YacTUlla (MaTepuaibHas
TOYKa), CUCTEMA YacTULl aOCOIIOTHO TBEP/OE TEJI0, CIUIOLIHAS Cpeaa.

TEMA 3. KunemaTtuka
Cucrema otcyera. CkajsipHble U BEKTOpHbIE (U3MuUecKue BeauuuHbl. KuHemarnyeckoe
onMcaHue ABMXKEHMs dacTull. CKOpocTh U ycKopeHHe. O cMbICIe MPOU3BOAHOM U MHTErpaa B
NpUIOKEeHNHU K pusmueckum 3amadam. [loctynarenbHoe u BpamaTebHOE JBHKEHUE a0COTIOTHO
TBEPJOro Tela. YTI0Bas CKOPOCTh U YIII0Boe yckopeHue. CTeneHu cBOOOIbI.

TEMA 4. luHaMHKA YaCTHII
IlepBbiil 3ak0H HpIOTOHA M MHEPLMAIBHBIE CUCTEMBI OTCYeTa. IIpMHIKII OTHOCHUTENIBHOCTH.
[Mpunuun [amunes. MuBapuantsl npeoOpazoBanus. Cuiia. Bropoil 3akon Herotona. Macca u
umnyasc. COCTOSIHMSI 4YacTUIBl B Kiaccuyeckol mexaHuke. Tperuit 3akoH HproToHa B
KJIacCUYeCKON MexaHMKe. ['paHMIBI MPUMEHMMOCTH KIACCHYECKOro croco0a OIucaHus
JBUKECHMSI YACTHII.

TEMA 5. 3akoHbI cOXpaHeHUs] B MeXaHUKe
3aKOH COXpaHEHUs UMITYJIbCa. AJIETUBHBIN 3aKOH COXpaHEHUs Macchl. LleHTp macc u 3aKoH ero
JIBUKEHUS. MOMEHT UMITyJibca. Y paBHEHUE MOMEHTOB. 3aKOH COXPAHEHUs MOMEHTa NMITYJIbCa.
Pabora. MomHocts. Kunernueckas. Dueprus. KoHcepBaTUBHbIE U HEKOHCEPBATUBHBIE CHIIBI.
ITorenumanbHass »Heprus. BHYTpeHHsAs OSHeprus. 3aKOH COXPAHEHHMS DSHEPrUU. 3aKOHBI
COXPAHEHHUs U CHMMETPHs IMPOCTPAHCTBA U BPEMEHH.

TEMA 6. HennepuuaJjbHbIe CHCTEMbI 0TCYETA
Onucanue IBUKEHUS YaCTUL] B HEMHEPLUMAIBHBIX cUcTeMax orcueTa. Cuina
uHepuuHu. I'paBuTaniioHHas Macca. DKBUBAJIEHTHOCTh MHEPTHOW U TPaBUTAILIMOHHOM Macc.

TEMA 7. luHaMuKa TBEpPAOro Teja



VYpaBHEeHHE IBMKEHUS TBEpAOro Tesna. MOMEHT MHEPLMM TBEPAOrO Teja OTHOCUTEIBHO OCH.
BpamarensHpiii  MomeHT. KuHeTndeckas 5SHeprusi TBEpAOrO  Tejd, COBEPLIAKOLIErO
MIOCTYIATEJIbHOE U BpalllaTeJIbHOE ABUKEHUS. [ MPOCKOMBI.
TEMA 8. Kosieoanus

Kunemarnka rapMoHuyeckux KoseOaHuii. BektopHple muarpammbl. KowriekcHas ¢opma
MPEJICTAaBICHUS] TaApMOHMYECKUX KoseOaHui. ['apMoHMUYeCKHUH OCHMILIATOpP. DHEpPreTHUECKHe
COOTHOILIEHUS. J[BH)KEHUE CHCTEMbI BOJIM3H YCTOWYUBOTO MOJOKEHUS paBHOBecHs. MasTHUKU.
3aryxatomue Konebanus ocuwuiatopa. Koaddumment 3aryxaHus, JgorapupMHUECKUI
JEKPEMEHT, JOOPOTHOCTh. BBIHYXJIeHHbIE KOJeOaHHs TapMOHMYECKOTO OCLWJIIATOpA IOJ
JENCTBUEM CHUHYCOMJAIBHOM CHIIbI. AMIUIUTY/A U (ha3a BEIHYKACHHBIX Kojebanuil. PezoHanc.

TEMA 9. MexaHHKAa ;KHAKOCTEH U ra3oB
Kunemarnyeckoe JBMKEHUS JKUJIKOCTH. YPpaBHEHHE [IBWKEHHUS JKUAKOCTH. MneanbHas
KUIKOCTh. CTallMOHApHOE COCTOSIHUE HACATIbHOW KUAKOCTH. YpaBHeHHe bepnymim. Bszkas
KUAKOCTb. Cuibl BHYTpeHHEro TpeHus. CTallMoHapHOEe TedeHue Bs3KoM xuakoctu Ilonsitue
TypOyJIEHTHOCTH. /[BHKEHHE TeJ B )KUIKOCTSIX U razax.

TEMA 10. PeassTuBMCTCKAasA MeXaHUKA
[TocTOSSHCTBO CKOpPOCTHM CBETa B MHEPUUAIbHBIX cuUcTeMaXx oTcdera. OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH, [UIMH M TPOMEXYTKOB BpemeHHU. [IpeoOpazoBanus Jlopenma. MurepBan
MeXIy coObITHsIMU. CllokeHHe CKOpocTell B pelsTHMBHCTCKOM MexaHuke. IIpeoOpasoBanus
UMITyJIbCa U SHEPruu. B3anMocBsA3b MacChl U SHEPTUU.

Moayas 2
MOJIEKYJISAIPHASA ®PU3UKA U TEPMOPANHAMHUKA

TEMA 11. MonekyasipHO-KMHETHYECKASA TEOPUs
Nneanbupiii ra3. JlaBiaeHue raza C TOYKM 3pEHHUS MOJEKYISIPHO-KMHETUYECKOM TEOPHH.
MounekyIapHO-KHHETUYECKUI CMBICIT TEMIIEpaTypbl. Y PaBHEHHUE COCTOSIHUS MJICAJBbHOTO rasa.
3aKOH paBHOMEPHOTO pACHpENeNeHHs] SHEPrUH TEIIOBOTO JBIMKEHHUS CTENEHsSM CBOOObI
MoJIeKyJl. BHYTpeHHss dHeprus nAealbHOT0 ra3a. 3aKOH paclpeesieHus: CKopocTeil Makcsena.
Pacnpenenenne Mosekyn 1o aOCOJIOTHBIM 3HAUeHUsM cKopocTeil. CpeaHue CKOpPOCTH
TEIUIOBOTO JIBIKEHHUS MoJieKyll. bapomerpudeckas popmyna u pacnpenenenre bonbimana.

TEMA 12. Tepmoannamuka
Pabora n xonmuecTtBo TernoThl. [lepBoe Hayano TepmoauHamMuku. OOpaTumble 1 HEOOpaTHUMBbIe
npoueccsl. TemmoeMmkocTs. Kiaccuueckas Teopusi TEIUIOEMKOCTH HICANBHBIX Ta30B U €€
OTPAaHWYEHHOCTh. AJMabaTHBIM Tporecc. ODHTponus. BrTopoe Hauamo TepMOAMHAMUKH,

[Tpuntun  HeoOpaTuMocTH. ODHTponus U BeposTHocTh. Dnykryaruu. Teopema Hepcera.
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[Muknuueckue npouecchl. [ukn Kaprno. Makcumansnbiii KIT/I ternosoii. Tepmoaunamuueckas
niKajga temneparyp. TepMoarnHaMU4YeCcKrue MOTEHIUAbI.

TEMA 13. SIBJjieHusi mepeHoca
Jduddysus, TEmIonpoBOIHOCTb, BA3KOCTh. KnHeMaTndeckne XapakTepUCTUKUA MOJEKYISIPHOTO
JnBrKeHUs. DEeHOMEHOIOrN4YecKoe ONMUCAHNUE, MOJIEKYIISIPHO-KUHETHYECKAsl TPAKTOBKA SIBJICHUMN
nepenoca. Koapouuuent muddy3uu, TErIONpOBOAHOCTH, BS3KOCTM W HMX CBS3b C
MOJIEKYJIIPHBIMHU XapaKTEPUCTUKAMU.

TEMA 14. PeajibHble Tra3bl
VpaBuenue Ban-nep-Baansca. UM3orepmbl  Ban-mep-Baansca W uMX  CpaBHEHHME  C
JKCIIEPUMEHTANbHBIMU. MeTacTabunpHble cocTosHuA. Kputnueckas Touka. BHyTpeHHss
sHeprus Ban-nep-Baansca. ®a3zoBbie paBHOBecHsi M IpeBpailleHus. ¥YpaBHeHue Kitameitpona-
Knaysnyca.

Moayas 3
AJIEKTPUYECTBO

TEMA 15. IlpeameT KjIacCU4eCKOi 3JIeKTPOAMHAMUKH.
Wnest 0au3koaecTBUs. DIEKTPUUECKUM 3apsa] U €ro JUCKPETHOCTD.

TEMA 16. DiiekTpocTaTHKa.
3akon Kynona. HampsokeHHOcTp  3nexkTpuueckoro mons. [lpuHimun — cymepro3unuu.
OneKTpudeckui unoib. JIUmosbs BO BHEHNIHEM JJeKTpocTraTuyeckoM mose. Ilotox n
JTUBEPTeHITMSI BEKTOPHOTO MOJIs. DiIeKTpocTaTrueckas Teopema [aycca. [IlpumeHenue Teopembl
l'aycca k pacuery aieKTpocTaTUYECKUX Tosiei. [I0TeHIHaNbHOCTD 3JIEKTPOCTATHYECKOTO MOJIS.
[Mupkynsauuss U poOTOp DIEKTPOCTAaTHUECKOro moist. CKaJlapHBIA NOTEHLUAl U €ro CBsA3b C
HaAIPsDKEHHOCTBIO 2JIEKTPOCTaTHYecKoro nois. Y pasHenus Ilyaccona-Jlannaca.

TEMA 17. DaekTpocTaTu4ecKoe 1moJie B AN3JIeKTPUKAX
[Monspuszanusa quanekTpukoB. [omssprusoBanHocTs. [lonspu3annoHHbIe 3apsaabl. DIEKTPUUECKOE
cMmeleHne. JluanekTpuyeckas NMpPOHUIIAEMOCTb. OCHOBHBIE YpPaBHEHHUS 3JIEKTPOCTATUKU IS
JIUDJIEKTPUKOB. | paHNUHBIE YCIOBHUS HA IOBEPXHOCTH pa3zeiia ABYX IUIIEKTPUKOB.

TEMA 18. IIpoBOAHMKH B 3JIEKTPOCTATHYECKOM IOJIE
[ToBepxHOCTHBIE 3apsAnbl. DneKTpocTarnueckas 3amurta. KoaduimenTsr eMKoCcTH U B3aUMHOMN
€MKOCTH NpoBOJHUKOB. KoHieHcaTOphl. EMKOCTH KOHEHCATOPOB.

TEMA 19. DHeprust B3auMoeiCTBHUSI JJIeKTPUYECKUX 3aPs/10B
OHeprus 3apsyKEHHBIX IMPOBOJHUKOB. OHeprus KoHaeHcaropa. IlnoTHocTs sHeprum
3JIEKTPOCTATUYECKOTO MOJIS.

TEMA 20. ITocTOSIHHBI 3JIEKTPUYECKHH TOK.
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[TnotHOCTH U cuna Toka. 3akoHbl Oma u [xoyns-Jlenna B nokanbHOH opme. CTOPOHHHUE CHUITBL.
DJIC. 3akonsl Oma u JIxxoyns-Jlenna B unrerpanbaoi popme. [Ipapmna Kupxroda.
Moay.as 4
MATHETHU3M

TEMA 21. MATHUTHOE ITOJIE
Cwia Jlopennia. MarautHass uHAyKuus. /[BUykeHHME 3apsyKEHHBIX YacTHUIl B AJIEKTPUYECKOM M
MarHuTHoOM noJiax. Cuna Amnepa. BUTOK ¢ TOKOM B MarHMTHOM IoJjie. MarHUTHBIA MOMEHT.
3akon buo-CaBapa-Jlaruiaca. MarHuTHoe 1oj€ MPSAMOJMHEHHOTO IPOBOJAHHMKA C TOKOM.
MarnuTtHoOe 1oJie KpyroBOro TOKa M [MUPKYJISALHS MAarHUTHOTO MOJisi. MarHUTHOE 1oJjie JJIMHHOTO
coneHoua. BekTopHBIN MOTeHIIHAN.

TEMA 22. MaraurtHoe 1oJie B BelecrBe
HamarnmuuBanue BeniectBa. HamarmumdueHHoOCTh. Moliekyiisipable  TOKH. HamnpskeHHOCTh
MarHuTHOTO ToJis. MarnuTHas npoHUIaeMocTb. OCHOBHBIE YpPaBHEHUS MarHUTOCTATUKH B
BelecTBe. [ paHUUHbIE YCTIOBUS HAa TOBEPXHOCTHU Pa3/elia IByX MarHETHUKOB.

TEMA 23. Dy1eKTpOMarHuTHasi MHHAYKIHS B ABHKYIINXCH U HEMOABHKHBIX
NMPOBOAHUKAX

3aKoH AJEeKTpoMarHuTHOM WHAYKIUU. [IpaBuno Jlenna. MakcBemioBckasi TpaKTOBKa SIBICHUS
ANIEKTPOMArHUTHOM  MHIAYKUMHM. BuxpeBoe  anektpuueckoe  mose.  CaMOMHAYKIIMS.
NuayktuBHOCTh. TOKM NpU 3aMbIKAHUM M Pa3MbIKaHWU LeNH. B3anMHas WHIYKTUBHOCTB.
MarnutHas sHeprus. [IIOTHOCTh SHEPTHH MAarHUTHOTO TTOJISL.

TEMA 24. Tok cMenieHus
VpaBuenuss MakcBemna. Matepuanbable ypaBHeHUS. CKalspHBIM M BEKTOPHBIM MOTEHIUANIBI
DIIEKTPOMArHUTHOTO  moyd.  PensTuBUCTCKHME  mpeoOpa3oBaHUs  3apsioB, TOKOB U
ANIEKTPOMATrHUTHBIX 1ojde. OTHOCHUTENbHOE pa3/ClIeHHe DJICKTPOMArHUTHOTO TIOJS Ha
ANEKTPUIECKOE U MATHUTHOE.

MoayJasb S
TF'EOMETPHYECKAS OIITUKA

TEMA 25. IlpeaMeT ONTHKH
DneKTpoMarHuTHasi Tpupoaa cBeTa. BomHoBoe ypaBHeHme. [lmockue »IEKTpOMarHWTHBIC
BOJHBL. J[TMHA BOJHBI, BOJHOBON BEKTOp, CKOpocThb. (CBOWCTBA 3IIEKTPOMArHUTHBIX BOJIH.
Dddext domnepa. llIkana snekTpo-MarHUTHBIX BOJH.

TEMA 26. OTpa:xeHue U npeJIoMJICHHE CBeTa HAa TPaHMIe pa3/iesa AByX
AMIJIEKTPUKOB
3akoH oTpakeHust u mpenomieHus. [lomHoe orpakenue. Koaddurment orpakeHus u

IIPOITYCKAHMSL.
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TEMA 27. OnTuuyecKue JUH3bI
®okycHoe paccTosinue. Dopmyia auH3bl. Tunsl JuH3. Ontudeckue ocu. OnTuyeckas cuiia

JIMH3BI. I/I3o6pa>I<eHHe npeamMeTa B JIMH3ax.

Moayas 6
BOJIHOBAS OIITUKA

TEMA 28. Unrepdepenuns cBera
WutepdepeHiysi MOHOXPOMAaTHYECKUX BOJH. Y CJIOBUS MHTEP(PEPEHIMOHHBIX MaKCUMYMOB U
MUHUMYMOB. (CrnocoObl TOJy4yeHUs KOTEPEHTHBIX BOJH B ONTUKE. BpeMmeHHas u
MIPOCTPAHCTBEHHAs KOT€PEHTHOCTh. MIHTepdepeHins cBeTa B TOHKHUX IUICHKAX.

TEMA 29. ludpakuus cBera
[Mpuamun [roiirenca-®penens. Meton 3o Openens. Qudpakmus DpeHens Ha Kpyriiom
orBepctuu u jaucke. udpakmus Ppaynrodepa Ha menu. [IpuOmmkeHHe TeOMeTpHUSCKON
ontuku. Judpakunonnas pemerka. CrnekTpaibHOe pasziiokeHue. Pazpemaromnias crnocoOHOCTb.
Judpakius peHTTeHOBCKUX Jiydel B kpuctaiax. @opmyna bpera-Bynbda.

TEMA 30. Iloasipu3auus cBera

[Tonspuszanusa cBera IpU OTPaXEHUM M IpeloMieHHMH. Yron bprocrepa. JIBoitHOe
Jy4YEenpJOMIEHWE B AHU30TPONHBIX  Kpuctaynax. llomsgpusanus npu  JBOMHOM
Ty4enpenoMieHun. 3akoH Maitoca.

TEMA 31. Ilucnepcusi cBeta
DnekTpoHHas Teopus aucnepcuu. HopManbHas 1 aHoMallbHasl JUCTIEPCUU.
[Tornomenue ceera. 3akoH byrepa. BoinHoBble makeTsl. I'pynnoBas CKOpOCTb.

TEMA 32. DHeprusi 1 HMILYJIbC 3J1eKTPOMATHUTHBIX BOJIH
Bextop Iloiitunra. Cdepruyeckue BOJIHBI. JHepreTuyeckue U (OTOMETPUYECKHUE BEIMYUHBI.
[Tonsipuzanys MUHEHAA, KPYroBas U dJUTUNITHYECKast. ECTECTBEHHBIN CBET

TEMA 33. TensioBoe u3iryyenue
AbcomoTHo uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbumana. Pacnpenenenue
SHEPTUH B CIIEKTPE M3TydeHHUs aOCOIMIOTHO YepHOro Tena. 3akoH cMmemienus Buna. KBantoBas
runore3a u Gopmyna [lnanka. ®otoaddext u ero 3akonsl. oToHbl. YpaBHEHHE DUHIITEHHA.
O dexr Komnrona u ero pacuer. KBantoBoe 00bsiICHEHNE 1aBJICHUS CBETA.

Moayas 7
PU3NKA ATOMA
TEMA 34. Moaeaun aToma
Mopnens aroma o Tomcony, Pesepdopaa, bopa. [Toctynarer bopa.

TEMA 35. Atom Bogopoaa
13



OHepreTuyeckue YpoBHM U CIEKTp u3iaydeHus. [IpocTpaHCTBEHHOE paclpeneneHue MIOTHOCTH
9MeKTpoHHOro obmaka. CHuH 3MeKTpoHa. MHOrOAJIeKTpOHHbIE aToMbl. HepaznuummocTts
OJIMHAKOBBIX MUKpoudacTull. bo3onsl u ¢pepmuonsl. [lpunnun [aynu. Ilepuoanueckas cuctema

sJIeMeHTOB MeHaeieena.

TEMA 36. Bo,iHOBbBIE CBOIICTBA MUKPO4aCTHI
I'mnoresa e bpoinsa.  dudpakumst  d1eKTpoHOB W HEHWTpoHOB.  COOTHOIIEHUS
HeomnpeneneHHocTeld. BomHoBas ¢(yHKIMs ©u €€ CTaTUCTHUYECKH CMBICI. Y PaBHCHHE
[Ipenunrepa. CranuoHapHble cOCTOSAHHMSA. YacTulia B NOTCHIHAIbHOM siMe. TyHHEIbHBIN
s dext. KBantoBanue sneprun. [Ipuniun coorBercTBusl. KBaHTOBaHNE MOMEHTA UMITYJIbCA.
Moayas 8
OU3SUKA AIPA U DJIVIEMEHTAPHBIX YACTULL
TEMA 37. CtpoeHune aTOMHOI0 si/ipa
CocraB aromHoro siapa. Hykionsl. M3otonsl. Snepusie cuinbl. Moaenu aToMHOro siapa.
TEMA 38. PaanoakTHBHOCTD
HckyccTBeHHAsI M €CTECTBEHHAS PAAMOAKTUBHOCT. SnepHbie peakuu. edext macc.
TEMA 39. DiiemeHTapHble YaCTHLbI
CucremaTuka 53JIEMEHTApHBIX 4acTull. JlenToHel W aapoHbl. B3aumornpeBpamieHus YacTHL.
Yacruiiel v anTHgacTuipl. Gusndeckuit Bakyym. KBapku. KBanThel pyHIaMeHTaNbHBIX TOJEH.
TEMA 40. ®u3uyeckasi KapTHHA MUpa
BemectBo u mnose. Uepapxus CTpykTyp MaTepuu. MakKpOCKOIHUYECKHUE CBOMCTBA

BellecTBa. BemecTBo B 9KCTPEMAJIbHBIX YCIIOBUAX 3BOJ’IIOI_II/I$I Bcenennoii.

6. O0pa3oBaTe/ibHbIe TEXHOJOTUH
[Tpu peanuzanuu Kypca «dusnka» HCIOIB3YIOTCS:
TexHoJsornu: npoOIEeMHOT0 aHAIN3a, KOHIEHTPUPOBAHHOTO 00YyUEHUS], MOIYJILHOTO
0o0y4deHus, pa3BUTHS JIMYHOCTU U pa3BUBAIOIIEro 00y4ueHus, 1uddhepeHIIMpOBaHHOTO 00yUEHUSI.
®opmbl: nekIMU: Oecena, IUCKYCCHs, C pa300pOM KOHKPETHBIX CUTYallUi.
Ha naGopaTopHbIX 3aHATHSAX: BHINOJIHEHHE Ja00OpAaTOPHBIX PadOT.

MeToasbl: TPAAUIIUMOHHBIC U AKTHBHBIC (1" PYHIIOBBIC U I/IH)II/IBI/IIIyaHLHLIe).

7. Y4eOHo-MeToAMUYecKoe 0o0ecneyeHue caMoCTOsITeIbHOM PadoThl CTY/I€HTOB.
OueHovHbIe CPeACTBA /sl TEKYHIEr0 KOHTPOJIS yCIIeBaeMOCTH, POMEeKYTOYHOM

aTTECTAllMHU 110 UTOTraM O0CBOCHUA JHCHUIIINHBI
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

[ToHsiTue ckOpoCTH 1 yCKOpeHus. 3aKoHbl HproTOHA

OHeprus paboTa MOIIHOCTh. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUH.

3aKOH COXpaHEHMsI UMITYJIbCa U MOMEHTa UMIyJjbca. 3akoH ['yka.

[Toctynatel Teopun oTHOcHTenbHOCTH. CrencTBus U3 mnpeoOpazoBanuii JlopeHna.
B3auMocCBsA3b Macchl U SHEPIUH.

JlamuHapHbie U TypOYJIEHTHbBIE TE€USHUS KUIKOCTEH U ra30B. YpaBHeHue bepuyim.
DKcrepuMEHTAJIbHBIE 3aKOHBI UeanbHOro raza. OcuoBHoe ypaHenue MKT.
Pacnpenenenne Maxkcemia. Pacnipenenenue bosibimana.

Amunabarnyeckuit mporecc. O6paTumMblie 1 HEOOPATUMBIE MPOIIECCHI.

[lepBbIil 3aKOH TEpMOAMHAMUKH U €ro NPUMEHEHHE K Hu3omponeccaM. TemioBble u
XOJIOINJIbHBIE MAILIUHBI.

Teopema Kapuo. Btopoe Hagamo TepMOIWHAMUKH. OHTPOIUS W HEOOpaTUMEIC
MIPOLIECCHI.

Ypasuenue Ban-agep-Baanbsca u ero aHanms.

Cxxnxenue razoB. KanwuisipHbIe sIBIEHUS.

THUIBI KPUCTAIUTMYECKUX PEHIETOK U AEPEKTHI B HUX.

Kunenue nmasnenue, Kpuctayumsanus, cyoaumanus. TernionpoBoIHOCTb.

PU3NYECKUN 1 MAaTEMATUYECKUN MASITHUKHU.

BoHoBbIe nporiecchl. AKyCTUYECKHUE SIBICHUS.

3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsijia.

3axoH Kynona. HanpsxkeHHOCTb M MHIYKIUS 3JIEKTPUYECKOTO MOJIS.

Teopema Octporpaackoro-I'aycca u €€ npuMeHeHue.

[Torenunan ToueyHoro 3apsana. PaboTa sanexTpuyeckoro moss.

[Tonsipu3zanust AUIIEKTPUKOB.

OnexTpoéMkocTs. KoHneHcaTopsl.

DNEeKTpUYECKUH TOK, CUJIa, IJIOTHOCTH ToKa. D/1C, HanpskeHue.

Croponnue cunbl. 3akoH OMa B 1uddepeHnanbHOl U MHTErpajibHON hopMax.

Pabora u moutHocTh ocTostHHOTO TOoKa. ConpoTtuBieHne. CBEpXIPOBOAUMOCTb.
[TpaBuno Kupxroga. Kiaccuueckas U KBaHTOBas TEOPHUH  3JIEKTPONPOBOIAHOCTU
METAJIJIOB.

Tok B Bakyyme. Tok B anekTponurax. Tok B IOJyNIpOBOJHUKAX.

MarautHoe noJie U €ro XapakTepucTuku. 3akoH buo-Casapa-Jlamnnaca.

3akoHn Amrnepa. Cuna JlopeHa. Y cKopuTenu 3apspKeHHbBIX YacTHIL.

O ekt Xomna. 3akon Papanes. UHIyKTUBHOCTH KOHTYpA.
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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.

B3aumonnnykius u camonnaykuusa. Toku @yko. CuHyconiaabHbI EPEMEHHBIN TOK.
PaboTa n MOIIHOCTH IEPEMEHHOr0 TOKa. EMKOCTHOE M MHIYKTUBHOE COIPOTHBIICHHE.
3akoH OMa JJ1 IEpEMEHHOI0 TOKA.

[Tonsitre o Tpexdaznom Toke. TpanchopmaTop. Pe3oHaHC TOKOB U HANIPSDKEHUH.
MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB. deppoMarneTusm u ero npupoaa. Ilapa- u
JaMarHeTU3M.

KonebarenbHblii KOHTYp. B3aumHOe mnpeBpaiieHue 3JeKTPUYECKOIO0 M MAarHUTHOIO
IIOTOKOB.

CBolicTBa 3J1€KTPOMarHUTHBIX BOJH. YpaBHeHHMe MakcBeuia JUisl 3JIEKTPOMAarHuTHOTO
OIS

OHepreTuyeckre U GOTOMETPUUECKUE BEIIMUUHBI.

[Tonsipu30BaHHBIN U €CTECTBEHHBIN CBET.

OTtpakeHue U MpesioMIIEHUE CBETa.

Wutepdepeniiys cBeta U e€ mpuMeHEeHHe.

WuTepdepeHiiyst MOHOXpoMaTHUYeCKUX BOJH. CriocoObl MOTydyeHUs] KOTepEeHTHBIX BOJH B
OITHKE.

WuTepdepeHius B TOHKUX IUIEHKAX.

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

Hudpakuus dpenenst Ha kpyriaoM orBepctun M aucke. udpakuus dpaynrodepa Ha
LIEJIH.

JudpaxknuonHas penieTka U NpUuMeHEeHUe SIBIeHUs JUpaKIiu.

Hucnepcust cBera u e€ mpuponga. HopmanbHag M aHOManbHasg JUCIEPCUU  CBETA.
BoaHOBBIE ITAKETHI.

OtpakeHue M TNpPEIOMIIEHHE CBETa Ha TpaHUIE pasjena JBYX JUAJIEKTPHUKOB.
[Tonstpu3zanus Mpu OTpaXEHUU U MPEITOMIICHUN

[Tonsspuzanus. 3akoH bprocrepa.

Bpamenue miockoctu nonspusanuu. 3akonsl Kupxroda, Buna u Credana-bonnmana.
®opmyna [Lnanka.

Bueunuii u BHyTpenHuit porordpdekrt. 3akoHsl pororddekra.

Macca u umnynsc potona. /laBnenue cera. Ddpdext KomnroHa.

Monens aroma Tomrncona u Pesepdopaa. KBantoBas Teopust cTpoeHust atoMa Bo10po/ia
o bopy.

OnbiT @panna ['epua. Onswit [TepHa u [N'epnaxa. ['unoresa ae-bpoitns.

Paznuunble MoZeny cTpOeHUS spa: ra30Basi, KaneiabHas 000J04eyHasl.

3aKOH palMOaKTUBHOTO pacnajaa. JHeprus CBs3H.
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56. PammoakTHBHBIC IPEBPAIICHUS SIED.

57. Dddekt Méccbayapa.

58. [TonsTHE O SIAEPHBIX PEAKIIHIX.

59. TepMmosiiepHbIE PEAKIINH.

60. ATOMHO-MOJIEKYJISIPHOE CTPOCHUE BEIIECTBA, AaTOMHBIE sI/Ipa, KBAPKH.

61. CunbHOE, 3JICKTPOMArHUuTHOE, ¢1ad0e, FPAaBUTAIMOHHOE B3aMMO-ICHCTBHS.

62. duznueckas KapTUHA MUPA, Kak Gritocockasi KaTeropusi.

Opranunsanus camoctosiTeqbHOI padoTsl cryaenTos (CPC)
Jlis monmydeHust riryOOKUX M IPOYHBIX 3HAHUI, TBEPABIX HABBIKOB U YMEHHH, HEOOXOUMMa
cucTeMaTHyecKasl caMoCTOsITeIbHas padoTa CTyIeHTa.
B paboueil mporpamMme mpenycCMOTpeHa caMoOCTOATeNbHas pabora Juid HpopabOTKU
JEKIMOHHOIO (TEOPETUUECKOr0) MaTepraia Npy MOArOTOBKE K KOHTPOJIbHBIM MEPOIPUATHUSAM (B
YaCTHOCTH K TECTUPOBAHUIO).

TeMbl BBIHOCHMBbIE HA CAMOCTOATEIbHYIO padoTy

['apmoHnueckue KoyiebaHUsI M HUX XapaKTEPUCTHKU. ['apMOHMYECKHH OCHMILIATOP.
HuddepenunansHoe ypaBHEHHE CBOOOJHBIX 3aTyXawIIUX KojebaHuil. ABTOKOJIeOaHUS.
JuddepenunanbHoe ypaBHEHNE BBIHY)KJICHHbBIX KoeOaHUi. AMIUIUTYAa U (a3a BBIHYKICHHbIX
koneOanuii. OOmmMe TOHATHS XapaKTepU3YIOIIHE KoJieOaTeIbHbIE U BOJIHOBBIC MPOIIECCHI.
VYpaBHeHHEe TrapMoHUYEeCKOoro KkojeOaHus. @DPOpMHpOBaHHE Yy yyallUMXCid CHEKTPaJIbHBIX
OpEeJCTaBICHUH TpU  H3YYEHUM  KosebaTeldbHbIX  BOJHOBBIX  MpoueccoB.  [IpuHuumn
cyneprno3uuy. ENuHbIN MoAX01 NpH U3YyYEHUH PE30HAHCHBIX SABJICHUM B Kypce o0Imel (pu3uKu.

Meronuka u3ydeHHs OOLIMX CBOMCTB BOJH. YpPaBHEHME TapMOHMYECKON BOJIHBI.
OCHOBHBIE XapAaKTEPUCTUKA TapMOHMYECKOW BOJIHBL. KOrepeHTHOCTh M CBONCTBAa BOJIH.
KorepentHocts 1 unTepdepenuus ceera. JAudpaxuus BoaH. Ckopocts cera. [IpogonbHble U
norepeyHble BOJHBI. YpaBHeHHe Oerymieil BoiHbl. dazoBas ckopocTh. I'pymnmoBasi CKOpOCTb.
Crosune BoaHbl. JluddepeHnuanbHOoe ypaBHEHUE JIIEKTPOMATHUTHOM BOJIHBI. OHEpPrHs
AIIEKTPOMAarHUTHBIX BOJIH. Nmnynse AIEKTPOMArHUTHOTO OIS [Tpumenenue
AIIEKTPOMAarHUTHBIX BOJH. IlepeMeHHbII TOK. MOIIHOCTH BhIJENsEMas B LENH NEPEMEHHOIO

TOKa.

8. OHEHOYHBIE CPEJACTBA /IUIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIAU 11O UTOI'AM OCBOEHMUS
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

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

33.
34.

35.
36.
37.
38.

39.
40.

Bonpocwl ona cobecedosanusn

[TonsiTue ckopocTu U yckopeHus. 3akoHbl HbroToHA

OHeprust paboTa MOLTHOCTh. 3aKOH COXPAaHEHUsI MEXaHUYECKOM IHEPIHH.

3aKOH COXpaHEHMsI UMITYJIbCa U MOMEHTa UMIyJjbca. 3akoH ['yka.

[Toctynatel Teopun oTHOcuTenbHOCTU. CrencTBus U3 mnpeoOpazoBaHuil JlopeHna.
B3aumocBsI3b Macchl U SJHEPIHH.

JlamuHapHble U TYpOYJICHTHBIE TEUCHUSI XKHUIKOCTEN U ra3oB. YpaBHeHHe bepHyin.
OKcrnepuMEHTaJIbHBIE 3aKOHBI UeanbHOro raza. OcuosHoe ypasHenue MKT.
Pacnpenenenne Makcsenna. Pacnpenenenue bonpiimana.

Anmnabaruyeckuii mporecc. OOparumbie 1 HEOOpPATUMBIE TPOLIECCHI.

[lepBbIii 3aKOH TEPMOAMHAMHMKM W €ro IPUMEHEHHE K u3ompoueccaMm. Temnosble u
XOJIOINJIbHBIE MAILIUHBI.

. Teopema Kapno. Btopoe Hayano TepMOIMHAMUKU. ODHTPOINUS U HEOOpaTUMBbIE

IIPOLIECCHI.

Ypasuenue Ban-aep-Baanbca u ero aHanms.

Cxnxenue razoB. KanwuisipHble siBIEHUS.

TuMnb! KPUCTAJUINYECKUX PEIIETOK U Ae(DEKThI B HUX.

Kunenune nnasnenue, kpucramiuzanus, cyonumanus. TermionpoBoAHOCTb.

Du3nyYeCcKUi 1 MaTEMAaTUYECKUN MASITHUKHU.

BosnnoBble nporecchl. AKyCTUYECKHUE SIBICHUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

3axoH Kynona. HanpskeHHOCTh M MHIYKIUS 3JIEKTPUUYECKOTO MOJIS.

Teopema Octporpaackoro-I'aycca u €€ npuMeHeHue.

[Torenuunan ToueyHoro 3apsaa. PaboTa anekTpruueckoro moJs.

Ionspusanus qUIIEKTPUKOB.

OnekTpoéMkocTh. KoHeHcaTopsl.

DNEKTPUYECKUH TOK, CHJIA, IJIOTHOCTH ToKa. J/1C, HanpsKeHue.

Croponnue cunsbl. 3akoH OMa B 1uddepeHinanbHOl 1 UHTErpaabHON (hopMax.

Pa6oTa 1 MOIIHOCTH OCTOSIHHOTO ToKa. ConpoTuBieHne. CBEpXIPOBOIUMOCTb.
[TpaBunio Kupxroga. Kiaccuueckas M KBaHTOBasi TEOPUH AJIEKTPONPOBOJHOCTH
METaJlIOB.

Tox B BakyyMe. Tok B anektposnrax. TOK B IOTyIpOBOJHUKAX.

MarsauTtHoe nose u ero xapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Amrmepa. Cuna JlopeHna. YckopuTenu 3apsyKeHHbIX YacTHII.

O dexr Xomna. 3akon Papanes. UHIyKTUBHOCTb KOHTYpaA.

B3anmounnayknus n camonHaykuus. Tokn @yko. CUHycOMIanbHBIN IEPEMEHHBIN TOK.
PaboTta 1 MOLIHOCTH MEPEeMEHHOro Toka. EMKOCTHOE M MHIYKTHBHOE COIPOTHUBIICHUE.
3akoH Oma 1Sl IEPEMEHHOTO TOKA.

[Tonsitue o Tpexdaznom Toke. Tpancopmarop. Pe3oHaHC TOKOB U HANIPSKCHHA.
MarsuTHble MOMEHTBI 3JIEKTPOHOB M aToMOB. DdeppomMarHeTusM u ero npupoja. Ilapa- n
JIMaMarHeTU3M.

KoneGatenbHblii kKoHTYp. B3ammHoe mnpeBpaleHne 3JIeKTPUYECKOr0 M MarHUTHOTO
IIOTOKOB.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH. YpaBHEHHEe MakcBemia JUisl 3JIEKTPOMATHUTHOIO
TOJIAL.

OHepreTuyeckre U GOTOMETPUIECKHE BEIIUYUHBI.

[Tonsipu30BaHHBIA U €CTECTBEHHBIN CBET.

OtpakeHue U MpeIOMIICHUE CBETA.

Wutepdepeniiys cBeta u e€ mpruMeHeHHe.
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41.

42.
43.
44,

45.
46.

47.

48.
49.

50.
51.
52.

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

HnTepdepenius MoHOXpoMaTHueCcKUX BOJH. CrocoObl MONTy4YeHHs] KOTEPEHTHBIX BOJIH B
OITHKE.

WuTepdepeHius B TOHKUX IUICHKAX.

Hudpakuus ceera. [Ipunnun [olirenca-Openens. Metoa 300 Openers.

Hudpakmus dpenens Ha Kpyriiom oTBepcTuu u aucke. dudpakums dpayHrodepa Ha
LIEJIH.

JudpaxkiuonHas penieTka u NpUuMeHeHue BICHUS TupaKuu.

Hucnepcust cera um e€ mnpuponsa. HopmanbHas M aHOManbpHas JUCIEPCUU  CBETA.
BonHoBbIE TakeThI.

OtpakeHue M TNPEJIOMIICHHE CBETa Ha TIpaHULE pas3fela JBYyX JUAJIEKTPUKOB.
[Tonsipu3zanus npu OTPaXKEHUU U TPETOMIICHUH

[Monstpuzanus. 3akon bprocrepa.

Bpamenue miockoctu nonspusanuu. 3akonbl Kupxroga, Buna u Credana-bommana.
®opmyna [Lnanka.

Buemnuii u BuyTpennuit pororddekt. 3akonsl porodddexra.

Macca n ummynsc potona. /laBienue cBera. Ddpdexr Komnrona.

Monens atoma Tomncona u Pezepdopna. KBantoBasi Teopus CTpoeHUs: aToMa BOJIOpOAa
o bopy.

OnbiT @panna 'epua. OnsiT tepHa u ['epnaxa. ['unoresa ne-bpoitns.

Paznuunble Mosienu cTpoeHus sapa: ra3oBasi, KarejibHas 000JI04eyHasl.

3aKOH paJIMOAaKTUBHOIO pacraja. DHEepPrus CBA3U.

PanuoakTuBHBIE IpEBpAICHUS AED.

Dddext Méccbayapa.

[TonsiTre 0 sIIEPHBIX peaKLUsX.

TepmosinepHble peakiuu.

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

CunbHoOe, 2JIEKTPOMarHuTHoe, ¢1adoe, TPaBUTAMOHHOE B3aUMO-/CHCTBHUSI.

®dusndeckas KapTUHA MUPa, Kak Qrocodckas KaTeropus.

BOl'lpOCbl K 3a4€Ty

MEXAHHUKA. MOJIEKYJIAPHASA ®U3UKA.

Kunemarnueckoe omnrcanme JABHXKCHUSA YaCTUII. HOCTyHaTeHLHoe n
BpamaTCJIbHOC IBUKCHHUC a0COJIFOTHO TBEPAOTO TEIa.

3akonbsl HeroTOHA. I/IHepI_II/IaHLHBIC CUCTCMBI OTCUCTA U IIPUHIUIL

otHocuTenbHOCTH. [IpeobpazoBanus ["anumes.

. 3aKOH COXpaHEHUs NMITyJbca. AITMTUBHOCTh Macchl. LleHTp macc.

3akoH COXPAaHCHUA MOMCHTA UMITYJIbCA.

. Pabora u kunetnueckas sHeprus. [loTeHnmanpHas sHeprusi.

BHyTpeHHss sHEprus 3aKOH COXpaHEHUs SHEPTUH.

. Ommcanue ABMIKCHHUA B HCHUHCPHOUAJIBHBIX  CHCTCMaAX OTCUfCTa. Cuitel HWHCPIHH.

OKBUBAJICHTHOCTh MHEPTHOM W IPaBUTALIMOHHOMN Macc.

19



10.

11.

12.
13.

14.

15.

16
17

VYpaBHeHUs ABUKEHUS TBEPOTO Tejaa. MOMEHT MHEPIIMU OTHOCUTENbHO ocu. KuHeTndeckas
SHEPIus TBEPAOIO Tena.

KunemaTnka rapMOHHUYECKHX KojaeOaHWH. ['apMOHUYECKUN OCHUIUIATOP DHEPreTHYECKHE
COOTHOUIEHUS. MasTHUKHU.

3aryxamimue KoseOaHUus TapMOHUYECKOTO OCHUIUIATOpA. BBIHYXKICHHBIE KOJICOAHHS IO
JICUCTBUEM CUHYCOUIAJIBHOM CHUIIBI.

Onucanue IBWXKEHUS >kuakocted. MneanbHas KuIKoCcTh. YpaBHeHHe bepHymm. Bsaskas
YKUJIKOCTb.

[Toctynarel cnenuanbHOM TeopuM OTHOcUTENbHOCTU. IIpeoOpazoBanus JlopeHua u ux
CJIE/ICTBHUS.

HNMiynbC ¥ 3HEprusi B pesIsITUBUCTCKONM MexaHuKe. B3anMOCBsI3b Macchl M SHEPTUU.

[IpenmMer U MeTOoABl MOJEKYJIApHOW (U3MKU. MoONeKyasIipHO-KUHETHYECKasi TEopHUs
UJEAIBHOTO rasa.

3akoH pacnpenenenus ckopocreid Makcsemia. bapomerpudeckas

dopmyna u pacnpenenenue bonrbimana.

[TepBoe Hauano TepmoauHamuku. OOpaTuMble U HEOOpaTUMbIE

IPOLIECCHI.

TemnoemkocTh. AnnabaTudeckuii mpoiecc.

3HTpOHI/I$I. BTOpOC Ha4aJI0 TCPMOANHAMUKHU.

18 Dutponus u BeposiTHOCTh. Teopema Hepcera. [{uki Kapho.

19.

Kunematnueckne XapakTEpUCTUKH MOJEKYJSIPHOIO JIBWJKECHMs. SIBJIEHHMS miepeHoca:

Qg dy3us, TEMIONPOBOIHOCTD, BI3KOCTh

20.
21.
22.

1

2

3

PeanbHble ra3el. YpaBHeHue Ban-nep-Baanbca.
N3orepmbl Ban-aep-Baanbca n UxX cpaBHEHUE C SKCIIEPUMEHTAIbHBIMHU.

®da3oBbIe paBHOBECHS U NpeBpaileHus. Y paBHenue Knanelipona-Knaysuyca.

IQJIEKTPUYECTBO U MATHETHU3M

[Ipeamer  kmaccM4yecKoM  ANEKTPOJAMHAMMKH.  OJeKTpocTaTuka. 3akoH  Kymosna.
ONEeKTPUYECKUN TUIIOIb.

Onektpocratuueckass TeopeMa laycca. Ilpumenenme Tteopembl I'aycca k pacuery
AIIEKTPOCTATUYECKUX IOJIEH.

[ToTeHIManbHOCTh  AJEKTpocTaTUYecKoro mosist. CKalsgpHbIA NOTEHUHAI. Y paBHEHUE

ITyaccona.
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11
12
13

14
15
16

17
18

DIIEKTPOCTATUUYECKOE TOJI€ B IUAICKTPUKAX. | paHUUHbBIE YCIOBUS HA MOBEPXHOCTH paszena
JBYX AUDJIECKTPUKOB.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

EMKOCTB POBOJHMKOB U KOHIEHCATOPOB. DHEPTHS HIEKTPOCTATHYECKOTO MO,
[TocTostHHBII nekTpudeckuil Tok. 3akonbl Oma u Jlenmna. [1paBuna Kupxroda.

MarnutHoe nozne. Cuna Jlopenna u cuina Amnepa. J[BrmxeHue 3apsija B MArHUTHOM I10JI€.
3akon buo-Casapa-Jlamnaca.

MarsuTtHO€ 110J1€ IPSIMOJIMHEHUHOI0 IPOBOJAHMUKA C TOKOM. MarHuTHOE 10Jj1e KpyroBoro TOKa.
[ToTOK M UPKYJALMSI MATHUTHOTO MOJIS.

['pannuHbIe YCIOBUS HA TOBEPXHOCTH pa3jieia IBYX MarHETUKOB.

DJIEeKTpOMarHuTHasE MHIYKUWA. MakcBEJIOBCKas TPAaKTOBKA SIBICHUS 3JIEKTPOMArHUTHOM
WHIYKIUU.

Camounnykuusi. TOku Mpu 3aMbIKAaHUU U pa3MbIKaHUU TEITH.

B3auMounHaykus. DHEprusi MarHUTHOTO MOJIS.

[Tepemennsblii Tok. 3akon Oma u npaBuna Kupxroda s nmepeMeHHbIX TOKOB. MOIITHOCTh
MEePEMEHHOTO TOKa.

Tox cmenienus. YpaBHeHns Makcsesa.

PenaruBucTckue Hp606p330BaHI/I}I 3apsA 0B, TOKOB U 3JICKTPOMAIrHUTHBIX MOJIEH.

Kpumepuu OUECHKU omeema Ha saueme

Ounenka Kpurepun orBera

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHHOJIOTUI u OCHOBHBIX TTOHSTHIA; TEOPETUIECKHUX
3aKOHOMEPHOCTE; (haKkTHIeCKUX JTAHHBIX; 00CTOSTETHHBIH,

JIOTHYECKUI ¥ TPAaMOTHBIN OTBET BO BpEeMsl C/Ia4yM 3aueTa; y/AeIbHbII Bec
OIIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He Oosee 50%.

He3auTteno Cnaboe 3HaHHWE OCHOBHOM TEPMHHOJIOTHH, TEOPETHIESCKHIX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JTaHHBIX, OITMOOYHBIA OTBET Ha

3a4ere; yJAeNbHBIA BEC OIMOOK MPU KOHTPOJIHHOM TECTUPOBAHUN —
6omnee 50%.

Bonpocsl k 3k3ameny

Pazoen «OIITUHKA»

1 OnexkrpomarnuTHas npupoza ceera. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
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Dddext Jomnepa.

DHeprus W UMIYJIbC JJIEKTPOMATHUTHBIX BOJIH. DHEPreTHUYECKHE U (POTOMETPUUCCKUE
BEJIMYUHBI.

[Tonsspr30BaHHBIN U €CTECTBEHHBIN CBET.

Hucnepcus ceeta. HopmanbHas 1 aHoMallbHAs JUCTIEPCUU.

ITormomenue ceeta. BoJIHOBBIE NTAKETBHI.

OTtpaxkeHue U MPEIOMIICHHE CBETA Ha TPAHUIIE pasjiena IBYyX AU3JIeKTpUuKoB. [lonspuszanus
IIPH OTPAKEHUU U MTPEIIOMIICHUU.

NuTtepdepeniius MOHOXpPOMATUYECKUX BOJIH.

9 Cnoco0bl NoTy4eHus! KOTEPEHTHBIX BOJIH B ONTHKE.

10 WnTepdepeHius B TOHKUX TUICHKAX.

11 Judpaxmus cera. [Ipunnun Iroiirenca-dpenens.

12 Merton 30u Openens. Judpakuus OpeHesns Ha KPYriIoM OTBEPCTUH U JHCKE.
13 Hudpakmnus Opaynrodepa Ha MIESITH.

14 udpaxuuonnas pemerka. Judpakuns peHTTeHOBCKUX JTy4eil B KpUcTaliax.
15 TemoBoe uznydeHue.

16 PacnpeneneHue sHEPTUU B CIEKTPE U3TydeHUsI aDCOIIOTHO YEPHOTO Tea.

17 KsanroBas runore3a [Tnanka.

18 ®doroaddeKT u ero 3aKOHHI.

19 ®oronbl. YpaBHeHHE DUHIITEHHA.

20 Dddexr KomnroHa.

21 KsanToBO€ 00BSCHEHUE JIABJICHHS CBETA.

~N o oA~ w

oo

Pazoen «cATOMHAA U A/IEPHAA ®H3UKA»

22 Tunore3a ne-bpoiins.

23 Jludpakuus 3JeKTPOHOB U HEHTPOHOB.

24 CoOTHOIIIEHUE HEONPEICTICHHOCTEH.

25 BonHoBast pyHKIMS U €€ cTaTUCTUYECKUN CMBICIT.
26 VYpasuenwue llIpenunrepa. CTarrioHapHbIE COCTOSTHHSL.
27 Yactuua B NOTEHIUAIBHON AMe.

28 TyHHENbHBINA YPPEKT.

29 KganroBaHue >Hepruu. [IpyHINI COOTBETCTBHUSL.
30 KpanToBaHHMEe MOMEHTa UMITYJIbCA.

31 Atom BozOpoOJa.

32 DHepreTHYECKUE YPOBHH U CIIEKTP H3ITyUCHHS.

33 MHOr03/1eKTPOHHBIE aTOMBI.

34 Tpunmun [aymm.

35 Ilepuonnyeckas cucrema >J1eMeHTOB MeHierneeBa.
36 CtpoeHue aTOMHOTO s/Ipa.

37 DHeprus CBs3U.

38 PammoakTHUBHBIC TPEBPALCHUS SAEP.

39 SnepHble peakuuu.

40 DrnemeHTapHBIC YaCTHUIIBI.

Kpumepuu OUEHKU omeéema Ha IK3amMmeHne

4-6ansibHast IMoka3aTenu Kputepun
mKajia

(ypoBeHBb
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OCBOEHMSI)

OTtan4nHo
(TOBBILICHHBIHI
YPOBEHD)

Xopoltio
(6a30BbIi
YPOBEHB)

Y 10BIETBOPUTEID
HO
(moporoBbIit
YpOBEHbB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMUpOBaH)

1. IlomHOTa W3IIOKECHUS
TEOPETUIECKOTO
MaTepuana;

2. ITlonnota i
MIPaBUILHOCTh
pereHus
MPaKTHUYECKOTO
3aJaHMA;

3. IlpaBuibHOCTH W/MIH
apTyMEHTHPOBAHHOCT
b H3JI0KEHUS
(mocnenoBaTeIbHOCTh
JIEHCTBHI ),

4. CaMOCTOSTENHHOCTh
OTBETA;

5. Kynsrypa peun;

6. uT.I.

CryaeHTOM JaH TOJHBIM, B JIOTHYECKOM
MOCIIEZIOBATEIILHOCTH  Pa3BEPHYTHIM OTBET
Ha TIOCTaBJCHHBIH BOMpPOC, TAE€ OH
MIPOJIEMOHCTPUPOBAT 3HAHUS TIpeaMeTa B
MOJIHOM 00beMe Y4YeOHOW MPOTpPaMMBI,
JIOCTaTOYHO TIYOOKO OCMBICIHBACT JIHC-
IUIUIMHY, CaMOCTOATEIbHO, W  HCYep-
MBIBAIOIIE OTBEYAET HA JIOMOJHU-TEIHHBIC
BOMPOCHI, TPUBOJUT COOCTBEHHBIE TPUMEPHI
o TpoOJIeMaTHKE MOCTABIIEHHOTO BOIPOCA,
pelIni  MPEeUIOKEHHbIE  MPaKTU-YECKHE
3a7aHus 0e3 ONInOOK.

CryaeHTOM [aH pa3BEpHYTBHI OTBET Ha
MOCTaBJICHHBIA  BOMpPOC, TA€  CTYIEHT
JIEMOHCTPHUPYET 3HAHUS, TPHOOPETECHHBIC HA
JICKIIMOHHBIX ¥ CEMHHAPCKUX 3aHATHAX, a
TAKXCEC HOJIyquHBIG HOCpCIICTBOM I/ISYIIGHI/IH
00s3aTeNbHBIX Y4EOHBIX MAaTEpPUAIIOB 10
KypCy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
IPUBOIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOJHOE  BJIaJ€HHE  MOHOJIOTHYECKOM
pEYbl0, JIOTHYHOCTh M IOCJIEI0BATCILHOCTh
orBeTa. OIHAKO JTOMYCKAETCs HETOYHOCTDH B
oTBeTe. Pemmn mnpenioXkeHHbIE NPAKTU-
YecKHe 3aJaHus c HEOOIBIINMHI
HCTOYHOCTAMMU.

CryneHToM JaH  OTBET, CBMJETENBCT-
BYIOUIMI B OCHOBHOM O 3HaHUU IPOIIECCOB
M3y4aeMOil JUCLMIUIMHBL, OTIMYAIOLIUIC
HEJIOCTATOYHOM TJIIyOMHON M  TIOJHOTOM
pPacKpbITUSl TEMbI, 3HAHMEM OCHOBHBIX
BOIIPOCOB TE€OpHUH, ciabo chopMUPOBAH-
HbIMH  HaBBIKAMH  aHajM3a  SIBICHUII,
MPOLIECCOB,  HEJOCTAaTOYHBIM  yYMEHUEM
JaBaTh apryMEHTHPOBAaHHBIE OTBETHl H
MIPUBONTH IIPUMEpBHI, HEJ0CTaTOYHO
CBOOOJHBIM BIJIQZICHUEM MOHOJIOIMUYECKOMN
peubto, JIOTUYHOCTBIO U IOCIENOBa-
TEIbHOCTHIO OTBETA. JHomyckaer-cst
HECKOJIbKO OIIMOOK B COJIEp>KaHUM OTBETA U
pELIEHNN IPAKTUYECKUX 3aJaHHUM.

CTyaeHTOM JaH OTBET, KOTOPBIA COJIEPKHUT
pSAI  Cepbe3HBIX HETOYHOCTEH, OOHapy-
JKABAIOIIMIT HE3HAHWE MPOILIECCOB  M3Y-
4aeMol MpeAMETHON 00IacTH, OTIUYar0-
UIMICST HErTyOOKHM pacKphITUEM TEMBI,
HC3HAHUCM OCHOBHBIX BOIIPOCOB TCOpPUH,
Hec(hOpPMUPOBAHHBIMU HaBBIKAMHM aHATU3a
SIBJIEHUM, TPOLIECCOB, HEYMEHUEM JaBaTh
apryMEHTHPOBAHHBIE  OTBETHI,  CJIa0bIM
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BJIaJJlcHUEM MOHOJIOTHYECKOU peubto,
OTCYTCTBHUEM JIOTHYHOCTH Hu
MOCJIE0BATENbHOCTH.  BBIBOABI  NOBEpX-
HOCTHBI. PemnieHue mpakTHYECKUX 3aJaHHil
HE BBINOJHEHO T.€. CTYJEHT HE CIOCOOEH
OTBETUTh  HAa  BONPOCHI  Jaxe  MpH
JIONIOJIHUTENBHBIX ~ HABOJAIIMX  BOIPOCAX
MPEIOIaBaTeNsl.

9. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHUE JJUCHHUIIJINHBI
9.1. YueOHasi iuteparypa:
a) OCHOBHAas
1. A.B. CuByxun. Kypc o6meii pusuku. M3garensctBo «Hayka», M., 2004.
2. B.M. fBopckuii, A.A. letnad. Kypc pusukny». U3narenbctBo «Briciias
mKona», M., 2011.
3. N.B. CagenneB. Kypc obmieii pusuku «Kype obmeit pusukn». M3narensctBo «Hayka», M.,
2011.
4. T.N. Tpodumona. Kypc obmeii ¢puszuku «Kypc obmeit pusukny». M3narensctBo «Beiciias

mkona», M., 2011.

0) 10MOJTHUTEJIbHAS
1. 1.B. CaBenneB Kypc oOmieit ¢pusuku. M3narensctBo «Haykay, M., 2001.
2. P. ®eiiman, P.Jleitton, M. Conac. deiiMaHOBCKUK JICKIIUU 110 (DUBHKE.
Mup, 1965-1967, Bem. 1-9
3. U.Kurens, ¥Y.Haiir, M.Pynepuman, 3.11apcen, Pelidp ®@.Kpaydopa.
bepxneesckuii kypc puszuxu. M., Hayka, 1971-1974. 1. 1
. JI. Opuep. ®usuka. M., 1981, 1. 1-2.

O, TSN

. N.B.CaBenbeB. COOpHUK BOIPOCOB | 3a7a4 1o obmei pusuke. M, 1982.
6. @usnueckuil npaktukym. Ilox pen. B.M. Beponosoii, M.: ®us-mar,
1976. 2u.
6. .M. SBopckuii, A.A. [letnad. Kypc dusuku». U3narensctBo «Bricmras
mkona», M., 2001.
9.2. HTepHeT-pecypcehl

1 http://c-books.narod.ru/pryanishnikovl 2 1.html
2. http://alhimic.ucoz.ru/load/26

3. http://www.chem.msu.su/rus/teaching/org.html

4 http://www.xumuk.ru
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5. http://chemistry.narod.ru
6. http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml
7. ChemSoft 2004

9.3. IIporpammHoe obecnevyeHue

YHuBepcurer odecrieueH He00X0JUMbIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOIHO
pacIpoCTpaHsIeMOro MPOrpaMMHOI0 0OECTIEYeHHUS, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BO/ICTBA.

Kaxxapiit oOyuaronuiicsi B TeueHUE BCEro nepuojia o0yueHus odecrnevyeH HHIANBUAYAIbHBIM
HEOTPaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMALIMOHHO-00pa30BaTeIbHON cpeie
YHHMBEpPCUTETA U3 JIF000H TOUKH, B KOTOPOH UMEETCs JOCTYI K UHPOPMAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHOM ceTH «/IHTepHeT» Kak Ha TEppUTOPUN YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecneyeH CIeAyIOIUM KOMILJIEKTOM JIMLEH3MOHHOIO IPOrpaMMHOIO

oOecrieyeHus.
1. JluneH3uoHHOE MpOrpaMMHOE o0ecreueHue, ucnonb3lyemoe B Marl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “BusyansHast Ctynus TectupoBanus’

1.4. Antusupychoe I10 Eset Nod32

1.5. CnpaBouno-mpaBoBasi cucrema “KoHcynbTaHt”

1.6. CmpaBouno-mipaBoBasi cuctema “I'apant”

Hapsmy C TpaAUIMOHHBIMU U3JaHUAMU CTYACHTHI U COTPYAHUKN UMCIOT BO3BMOKHOCTDb
MOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA Oazamu JaHHBIX:

Tabauua 9.1.

Ha3zBanmue pecypca Ccebuika/moctyn
DnexTpoHHas Oubmmoreka omtaiiH «ExnHoe oKHO K http://window.edu.ru
00pa3oBaTebHBIM pecypcam»
«O6pazoBaTensHbIi pecypc Poccun» http://school-collection.edu.ru
DenepanbHbI 00pa30BaTENBHBIN OPTAT: YIPESIKICHHS, http://www.edu.ru —
nporpammel, cranaaptsl, BY3b1, tectel E1'D, THA
desepanbHbIi HEHTP UHOOPMAIIMOHHO-00pa30BaTEIbHBIX http://fcior.edu.ru -
pecypcoB (PLIIOP)
DBC "KOHCYJIbTAHT CTYIEHTA". DrekrponHas http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a
WznarensctBo «JlaHby. DIeKTPOHHO-OHOIHMOTEYHAS http://www.studentlibrary.ru -
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CUCTEMA

Pycckas BuptyansHas OubanoTeka

http://rvb.ru —

N3 natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAS
cucreMa

http://e.lanbook.com -

EsxenenenbHuk Hayku U oOpa3zoBanus KOra Poccun
«AxkaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snekrponnast Oubnmoteka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nbmoreuHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNeKTPOHHO-CIPAaBOYHAs CUCTEMA JOKYMEHTOB B chepe
obpazoBanus «1apopmMuo»

http://www.informio.ru

I/IH(bOpMaI_II/IOHHO-HpaBOBaH CHUCTCMa ((KOHCYJ'IBT&HT-HJ'IIOC»

CereBas BepcHs, 1OCTYyIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

WupopmanmonHo-npaBoBas cuctema «l apanT»

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

OneKkTpoHHO-0nbnoTeyHas cucrema «fOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) 6ubsnmoreunsiii pona I'OY BO «MHrymckuit rocy1apcTBeHHbIN YHUBEPCUTET»

2) KOMIIBIOTEPHBIN KJ1acc ¢ BbIX0A0M B MIHTEpHET;

3) MynbTUMEANITHOE 00OPYIOBAHHE JIJISl YTCHUS JICKITUN-TTPE3CHTAIINN;

4) sneKkTpOHHBIE 00pa30BaTEIbHBIC PECYPChI, MYJIbTUMEIHIHBIC YHUBEPCAIbHBIC

OHIUKIIONCONHN.

5) MeTtonnueckue ykazaHusl K BBITIOJHEHUIO JIA0OPAaTOPHBIX pabOT MO KypCy 0OIIe

bu3uKY , u3JaHHBIe TpernojaaBaresiMu kadeapsl ooueit pusuku Uurl'y.

11. METOANYECKHUE YKA3AHUSA 1JIsA OBYYAIOLUXCA ITO OCBOEHUIO

JTUCIUATITAHBI

Jucnunnuna «Ou3uka»

HarpasiieHa Ha ¢popmupoBanue komneteHuii: YK-3, OITK-4.

ITpoMexyTouHas aTTecTalys MIPeAIoIaraeT 3a4eT, SK3aMeH.
[Tpuctynas Kk U3y4YEHUIO TUCIHUILIMHBI, HEOOXOAMMO B MEPBYIO OYEpEIb O3HAKOMUTHCS C

coJepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).
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JIexuuu UMEIOT LEIBbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHM.

[Tpu u3ydenuu u npopaboTKe TEOPETUIECKOro MaTepuala Jyis 6akanaBpoB HEOOXOAUMO:

- MOBTOPUTbH 3aKOHCIIEKTHPOBAHHBIN Ha JICKIIMOHHOM 3aHATHM MaTepual M JOIOJIHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAaHHOHN TEME JINTEpaTyphl;

- IIPU CAMOCTOSATEIbHOM H3YYCHMM TEOPETUYECKOW TEMBl CHEJaTh KOHCIEKT, HCIOIb3Ys
pekoMennoBanuele B PIIJ[ nuTepaTypHble HMCTOYHMKHM M pecypchl HMH(POPMALMOHHO-
TEJIEKOMMYHUKaMOHHOU ceTh « HTepHeT»

- IPU TIOJTOTOBKE K MPOMEKYTOUHOW aTTECTAIMH 10 MOIYJIIO HCIOIB30BaTh MaTepuansl GoHaa
OLICHOYHBIX CPENICTB.

[TpakTHueckue 3aHIATUSI TMPOBOJATCS C LEIbI0 YIIYOJIIEHHS W 3aKpEIUIeHMs] 3HaHWM,
IOJYYEHHBIX Ha JIEKUMSAX M B IPOLIECCE CaMOCTOATENbHOM padoThl HaJl HOPMAaTUBHBIMHU
JOKYMEHTaMH, Y4eOHOH 1 HAyYHOH TUTepaTypoOil.

[Tpy noAroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTEpHUaJl 110 3aJaHHON TEME;
- IIPY BBIIIOJIHEHUU JOMAIIIHUX PACUETHBIX 3a/laHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBIIIOJIHSIEMBIE B AYAUTOPHUU.

PexoMengauuu nmo padore ¢ HAY4YHOU M y4eOHOM JUTEPATYpOii

Paborta ¢ yueOHOIi 1 HAy9IHOH JTUTEPATypON ABISIETCS TIABHON (POPMOIT CaMOCTOSTEIBHOM
paboTbl U HeoO0XoArMMa MpHU MOATOTOBKE K YCTHOMY ONPOCY HAa CEMHHAPCKUX 3aHATHSX, K
MOJYJBHBIM KOHTPOJIBHBIM paboTaMm, ompocy, 3auery. OHa BKIIOYaeT npopaboTKy JEKIIMOHHOTO
Mmarepuaga — HU3y4yeHHE PEKOMEHOBAaHHBIX MCTOUHUKOB U JIUTEPATYphl 110 TEMAaTUKE JEKIHMH.
KoHCIeKT NeKIuu AOKeH COoAepKaTh pedepaTHBHYIO 3alliCh OCHOBHBIX BOIPOCOB JIEKIIHH,
IPEUIOKEHHBIX TpernojaBaresieM cxeM (IPU HMX JEMOHCTpalliu), OCHOBHBIX HCTOYHHUKOB U
JUTEPATyphl IO T€MaM, BBIBOJBI MO KaXXJOMY BoOIpocy. KOHCHEKT HOKeH OBITh BBHINOJHEH B
OTIeNbHONW TeTpanu mo npeamery. OH JOKEH ObITh aKKypaTHBIM, XOpOLIO YHUTAaeMbIM, He
CoJIepKaTh HE OTHOCSIIYIOCS K TeMe HH()OPMAITHIO HITH PUCYHKH.

KoHcnekTsl HayyHOH JIUTepaTyphl IPH CaMOCTOSITENbHOM MOATOTOBKE K 3aHITUSAM JI0JIKHBI
OBITh BBINIOJIHEHBI TaKXKe aKKypaTHO, COJAEPKaTh OTBETHI HA KAKIBIH MOCTABICHHBIA B TeMe
BONPOC, MMETh CCHUIKY Ha HCTOYHUK HMH(OpManuu c 00s3aTeNbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS ¥ ToJa M3JAaHUS HCIOJIb3yeMOW HAyYHOH JuTepaTypbl. KOHCIEKT MOXET OBITh
OTIOPHBIM (COJIEPKaTh JIUIIb OCHOBHbIE KJIFOUEBbIE MO3UIMH), HO IPU 3TOM MO3BOJIIONIUM AaTh
MOJIHBIM OTBET MO BOIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OMPEENSIETCS CaMUM
oOyJaronumcs.

B nporiecce paboTel ¢ yueOHOM U HAYYHOUH JIUTEPATYpOr 00yJarOUTUiCsS MOXKET:

- JleNaTh 3alUCH IO XOJIy UYTEHHMs B BHJIE HPOCTOTO HJIM Pa3BepHYTOro IjiaHa (Co3JIaBaTh
nepevYeHb OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B ICTOUYHUKE);

- COCTaBJATh TE3UCHl (IUTHPOBAHME HambOoJee BAXXHBIX MECT CTaTbU WM MOHOTpaduu,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUThH aHHOTALMH (KpaTKoe 0000IeHe OCHOBHBIX BOIIPOCOB PaOOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BepHYThIE TE3HCHI).

Pabouas mporpamma aucHUILTUHBI «DU3KKa» COCTABICHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no crnemmansaoctd  04.03.01. «Xumus (ypoBeHb OakajiaBpuaTa)y, YTBEPKICHHOTO
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nprka3oM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit denepanuu ot 17 mrons 2017 r.
Ne 671

[Iporpammy cocraBmiia: moreHT Kadenpsl oomei Gusnkun Maprtazanosa JI.M.

Pabouas mporpamma oo0peHa Ha 3aceaHuH KadeApbl XUMHUH

[Tpotokoun 3acemanus Ne _ 10 or « 20 » wnroHA 2023 .
Pabouas mporpamma op00peHa yY4eOHO-METOAMYECKMM COBETOM XHMMMKO-OMOJOTHYECKOIO
¢akynprera

[Tporoxon 3acemanust Ne 10 ot « 26 » uIOHA 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[Tporokoi 3acemarmst Ne 10 ot « 28 » wroHSA 2023 .
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CBefieHns 0 nepeyTBepKIeHUU MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIil rox u
perucTpanuu u3MeHeHui

YyeOHsblii Pentenue Buecennbie n3aMeHeHUS IToamuce 3aB.

Kadenpsl kadempoit
rof

(Ne mpoTokoia,
JiaTa)
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