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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Henasimu n3y4eHus y4eOHOM TUCHUIIUHBI «PU3MKA» ABJSIOTCH:
- (opMupoBaHHE y CTYIEHTOB CHOCOOHOCTH BBISBISATH €CTECTBEHHOHAYUHYIO CYIIHOCTH IpoOjeM B
xoJle mpodeccHoHaNbHON AEATeIbHOCTH U MPHUBIEKaTh (U3MKO-MaTeMaTHUYECKUN ammapar Ajisi ero
peLIeHHUS;
- TMPaKTHYECKOE HCIOJIb30BaHUE (YHIAMEHTAIBHBIX pPa3JesioB (U3UKU (MEXaHHWKA, MOJEKYJSpHas
¢u3uKka W TEPMOJMHAMUKA, D3JCKTPOJMHAMHMKA M ONTHKA, OCHOBBHI KBAHTOBOW MEXaHWKH) TIPU

00BICHEHUU PE3YIBTATOB XUMHUUYCCKHX OKCIICPUMCHTOB.

2. MECTO JUCHMILJIMHBI B CTPYKTYPE OIIOII BO CIIELHUAJIUTETA

JucuunnuHa «@u3uka» BKIOYEHA B 4YacTh JUCHUIUIMH, (OPMUPYEMYIO YYaCTHUKAMH
o0OpasoBarenbHbIX OTHOIIeHUH bioka 1.

K ucxonubim TpeboBaHUAM, HEOOXOIUMBIM IS U3YUCHUS TUCUUTUTUHBI «DHU3KKay, OTHOCSITCS
3HAHUS, YMEHUS U BUIBI ACSITENbHOCTH, CHOPMUPOBAHHEIE B Mpoliecce U3y4eHUus (pU3uKu B cpeqHeit
00111e00pa3oBaTeIbHON IITKOJIE.

Hucuunnmnza «Du3nkay SBISIETCS OCHOBOU [T U3YYEHU «AHATUTUYECKOW XUMHUN»,
«Duzndeckont Xumumny, «Oprannueckon XuMuny», «OQU3HUECKUX METOI0B UCCIICIOBAHUS,
«KBanToBoi xumuny», «CTpOCHUS BEUIECTBA» U OCYIIECTBICHHS NaibHeei mpodeccuonanbHON
JIeSITeILHOCTH.

Tab6auuna 2.1.

CBs3b JUCHUILIAHBI «DU3HKAY C moCJeAy MU TUCHUINMITHHAMYA U CPOKHU UX U3YYCHUSA

Kon JIMCUUIUINHBL, PEAIECTBYIOIUE TUCIIUIITMHE Cemectp
JCITUTLITHBI «Duznka»
b1.B.06 KBanToBas xumus 4
b1.0.07 Oprannueckast XuMus 6,7
b1.0.08 dusnyeckas XUMUs 6,7
b1.0.26 Pu3nYeCKue METOAbI UCCIIETOBAHUS 6
b1.0.09 CtpoeHue BemecTBa 5
b1.B.07 BricOKOMONIEKYISIpHBIE COEUHEHUS 7
b1.B.JIB.03.01 | KomionmHas Xumust 8
Bb1.0.11 MaremaTnka 1,2




B pe3yabTare n3yueHus JMCHUNIUHBI CTYAEHT J0JIKEH

3HaTh:

- (¢yHIaMeHTaJIbHBIE pa3fenbl (PU3MKU: MEXaHUKY, MOJEKYISpHYIO (PU3MKYy W TEpPMOAWHAMHKY,
JJIEKTPOIMHAMUKY M ONITHKY, OCHOBBI KBAHTOBOW MEXaHMUKHU M UCIIOJIB30BATh MOIYYCHHBIC 3HAHUS TIPH
00BSICHEHUH PE3YIbTATOB XUMHUYCCKUX SKCIICPUMCHTOB,

- OCHOBHBIC (U3MUYECCKHE SBICHHS, (YHIAMEHTAIBHBIC OHATHUS, 3aKOHBI U TEOPUHU KJIACCHYECKOW U
COBPEMEHHOM (DU3UKH.

YMeTh:

- HCIIOJB30BAaTh TEOPETUYECKUE 3HAHMS IPU IJIAHUPOBAHUSA XMMHYECKUX MCCIICIOBAaHUN, aHAIU3a
9KCHEPUMEHTAIbHBIX JAHHBIX U NOJrOTOBKU HaY4YHbIX IyOJIMKaIHi;

- pelaTh TUIOBbBIE 33/1a4 110 OCHOBHBIM pa3jeilaM JUCLUIIIMHBL,

- IPUMEHATHh IOJIyYEHHbIE 3HaHMA MO (PU3MKE MPU M3YYEHUU JAPYrHMX AUCLUUIUIMH, BBIAEIATH
KOHKPETHOE (PU3UIECKOE COJIEpKaHNE B IPUKIIAIHBIX 3a/1a4ax MPo(hecCHOHAIBHON A TeTbHOCTH.

Baagern:

- COBPEMEHHO HAay4YHOMH amnmapaTypoii, HABBIKAaMH BEeJCHHUS (PU3NIECKOTO SKCIIEPUMEHTA,
- OCHOBHBIMM METOJIaMU OCTAHOBKM (PU3NYECKOI0 SKCIIEPUMEHTA, UCCIICA0BAHUS U PELICHU 3a1ay.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

[Tpouecc m3ydeHHs] AMCLUMILIMHBI HallpaBieH Ha (OPMUPOBAHME 3JIEMEHTOB CIEAYIOLINX

komretreHnuii B coorBercTBru ¢ ®I'OC BO u OIIOIT BO 1o nanHOMy HampaBiIeHHUIO MOATOTOBKH:

Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI KOMIIETCHIINH JOCTH/KEHHSA AUCHHUILIMHBI 00y4Yar0HiicH
UM KOMIIETCHIINH HOJIKeH:

Yuueepcaﬂbnbw KomnemeHnuyuu u undukamopbl UX 00CMUIICeHUA




YK-3

CnocofeH ocymect-
BJIATH COIIHAJIBHOE
B3anMojeiicTBHE U
peaJn3oBbIBATH CBOIO
PoJib B KOMaH/JA€

YK-3.1.  Onpenenser
CBOIO pOJb B COIH-
aTbHOM B3aMOJCH-
CTBHM W KOMaHJHOH
pabote, wucxoms U3
CTpaTerud  COTPYAHH-
YyecTBa I JOCTHIKEHMS
ITOCTABIICHHOM IIEIIH.
YK-3.2. Tlpu peanu-
3allUd CBOEH pOJIU B
COIMAIEHOM B3aHMO-
MEUCTBUU U KOMaH/-
HOM paboTe yunuThIBa-

€T 0COOEHHOCTH ITOBE-
JICHUS] U UHTEPECHI
JIPYTHX YYaCTHUKOB.
VYK-3-3. Amnammsupyer
BO3MOKHEIE MocJe -
CTBUA JIMYHBIX ILCI‘/'ICT'
BUA B  COIHAJIBLHOM
B3aUMOJICVICTBUH u
KOMaHJHOH pabote, U
CTPOUT TPOIYKTHBHOE
B3aUMOJICHCTBHUE C yue-
TOM 3TOTO;

YK- 3.4. Ocymiectsusiet
oOMeH uWHpOpMAIHEH,
3HAHUAMU U OIIBITOM C
yjeHaMu KOMAaH/IbI;
OIICHUBACT HJIEN JPYTUX
YJIEHOB KOMAaHABI IS
JOCTUXCHUSA I1oCTaB-
JIEHHOU 1IEJIN.

YK-3.5. CobOmrogaer
HOPMBI U  YCTaHOB-
JICHHBIC HpaBI/IHa KO-
MaHJHOH paboThI; HECeT
J'H/I‘-IHYIO OTBCTCTBCH-
HOCTB 32 Pe3yJIbTar.

3HaTh:

- (PYHKIMU U CPEACTBA OOLICHHUS;

- ICUXOJIOTHYECKHEe 0COOEHHOCTH
0OIIeHsI ¢ Pa3TNYHBIMH KaTero-
pUSIMU TpyI JoJeiH (1o Bo3pacrty,
STHHYECKUAM H PEIUTHO3HBIM IIPH-
3HaKaM M 7p.);

- ICTOYHUKH, IPUYUHBI U CIIOCOOBI
yIpaBICHUS KOHQIUKTAMU;

- METOJIMKH BOCTIUTATEITHHOM
pabOThI, OCHOBHBIE MPUHITHITHI
JIEATSIIBHOCTHOTO TI0JIX0JIa, BUIBI U
MIPHEMBI COBPEMEHHBIX TIe1arOTH-
YEeCKUX TEXHOJIOTHH;

- METOJIbI YOXKICHHMS, apryMEH-
Talliy CBOCH ITO3UITNH;

- CYIIHOCTHBIE XapaKTePUCTUKA U
TUTIOJIOTHUIO JINAEPCTBA;

- ¢akTopsl 3 dexkTuB-HOTO THIEP-
CTBa.

Ymern:

- 3¢)peKTHBHO B3aUMO/ICHCTBOBATh
C IPpYTUMH YIC€HAMU KOMaHIbI, B
T.4. y9aCTBOBaTh B 0OMeHe HH(DOP-
Maluei, 3SHaHUSAMU U OIIBITOM, U
MPE3CHTALIUN PE3YJIbTaTOB PaOOTHI
KOMAaH/Ibl; - TUTAHUPOBATh, OPTaHU-
30BBIBaTh U KOOPAMHUPOBATH Pa-
OOTEI B KOJVIEKTHUBE;

- TIO/I/IEPIKUBATH B KOJUIEKTHBE
NIEJIOBYIO, IPYKeM00HYI0 aTMoche-
py-.

Baaners:

- METOAMKON BOCIIUTATEIbHOMN
pabOThl, OCHOBHBIMU TPUHIIAIIAMHU
JIESITeTbHOCTHOTO TIOAX0/1a, BUIaMHU
Y IpreMaM¥ COBPEMEHHBIX TIe/1aro-
TMYECKUX TEXHOJIOTU;

Obwenpogheccuonanvnvle KoMnemeHyuu U UHOUKAMOPBL UX OOCHLUNCEHU




OIIK-4

Cnocoben IIAHUPO-
BaTh padoOThHI XMMHYe-
CKOWi HATIPaBJIEHHOCTH,
oOpadaTbIBaTh W HWH-
TepnpeTHpoBaTh  IO-
JIyYeHHbI€ Pe3yJbTaThl
c HCI0JIb30BaAHUEM
TeopeTHYeCKHX 3Ha-
HUH W NPaKTHYeCKUX
HABBIKOB pelieHust
MaTeMATHYeCKUX H
¢usnyeckux 3agau

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.
Wurepnperupyer  pe-
3yJIBTAThl XUMHUYECKUX
HAOMOJIEHN C WCIO-
TB30BaHUEM  (U3NYeC-
KHX 3aKOHOB U TIpeIC-
TaBJIEHUN

3HaTh: TEOPETHYECKHE OCHOBBI
OpraHMYecKOW  XUMHH,  COBpe-
MEHHBIII ypOBEHb €€ pPAa3BUTHS;
OCHOBBI OPTraHUYECKOI XHMHH,
¢usnueckoid  xuMuHM,  (QU3HKH,
MaTEMAaTHKH.

Ymers:

ompeneniaTb W aHAJIW3UPOBATh
npobJaeMbl XUMHH, I[UIAHUPOBATH
CTPAaTeTUIO HX pEIICHHS; HCIONb-
30BaTb  3HAHUA  TEOPETHUECKUX
OCHOB XHMHUHM, QHU3MKH U Ma-
TeMaTHKH  JUIA  IUTAaHUPOBAHHS
XAMHYECKOTO SKCHEPHMEHTa, 00-
pabOTKM M HHTEpPHpETaLuH IOIY-
YEHHBIX PEe3yJIbTaTOB

Biagers: HaBBIKAMH COCTaBJICHHS

aNropuT™Ma  pelleHHus  dKCIepH-
MEHTAJIBHBIX M PacyeTHO-TEO-
peThuecKknx 3amad B O0IACTH
OpPraHM4ecKOM XHMMMM; MaTema-
THYECKUM  almapaToM  Heo0Xo-
OUMBIM I peleHus — 3a1ad

OpraHu4eCcKOi XUMHHU

4. OFBEM JINCIIUIIMHBI U1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM qMCHUIIMHBI M BHIbI y4eOHOH padoThI

Bua yueOHoii padoThI Bcero uyacos 1 cemecTp 2 cemecTp
OO611ast TPYAOEMKOCTh IUCIUIITUHBI 252 108 144
AyIIUTOPHBIE 3aHATHUS 150 68 82
Jlextum 70 36 34
JlaGopaTopHble 3aHATHS 80 32 48
CamMocTosTenpHas paboTta 75 40 35
KoHTposnb 27 - 27

5. COAEP)KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMMNYECKHUX WX ACTPOHOMHNYECKHUX YACOB 1 BUZIOB YYEBHbBIX

3AHATUN

5.1. CtpykTypa AMCUMILIIMHBI

OO01as TPyI0eMKOCTh JUCHUTIUIMHBI COCTABISCT 7 3a4EeTHBIX €AUHUI, 252 dac.

Taoauna 5.1.

NeNe | HammenoBanme pa3jaesa

ce

Bunnl

DopMbI




n/n (Tembl) yueOHOM padoThl TEKYIIero KOHTPOJIsA
ycrneBaeMoCcTH
J | J3 | CP

1. BBenenme. Pwusmka Kak 1 - 2 CobecenoBanne, TECTOBEIH
Hayka M Kak yd4eOHas KOHTPOJIb, OTYET IO JIa-
AUCHHUILTAHA. Hpemmer OopaTopHoii pabore.
MexaHuku. OCHOBHBIE (- K 6 1

OHTpOJIbHAs paboTa
3UYECKUE MOJICTIH MaTepH-
aJbHBIX TEI.

2. | Kunematnueckoe omuca- 1 1 2 CobecenoBanne, TECTOBEIH
HUE [JBHJKCHHUS YaCTHII. KOHTPOJIb.
[TocrynarensHoe u  Bpa-

[aTeILHOE JIBIDKEHUE a0- KontponbHas padota 2
COJIFOTHO TBEPJIOTO TeJa.

3. 3akonsl Hwiotona. Uuep- 2 2 2 CobecenoBanne, TECTOBBIH

LIMAJbHBIE CUCTEMBI OTCUE- KOHTPOJIb.

Ta W TMPUHIUI OTHOCH-

tenpHOCTH. IIpeoOpazoBa- KontponbHas padora 3
Hus ["anumes.

4, 3aKOH COXpaHEHUs UM- 1 2 2 CobecenoBanne, TECTOBBIH
yJibca. AJIUTHBHOCTD KOHTPOJIb.
Macchel. IlenTp macc. 3a-

KOH COXpaHEHHs MOMEHTa Konrponbhas pabora 4
UMITyJIbCa.

5. | Pabora u kuHeTHuecKas 2 1 2 CoOecenoBanue, TECTOBBIH
sHeprus. [loTeHnumanbHas KOHTPOJTb.
JHEprus. BryTtpennss
SHeprus 3aKOH COXpaHe- Konrponbhas pabora 5
HUSI SHEPTHH.

6. | YpaBHeHuA JIBUKCHUS 2 1 2 | CobecenoBaHue, TECTOBBIH
TBEpAOro Ttena. MomeHT KOHTPOIIb.

WHEPUUMU  OTHOCUTEIBHO
ocu. Kunernueckasi sHep-
TUsl TBEPAOTO Tena.

7. Kunemaruka rapMOHU- 1 1 2 CobecenoBanne, TECTOBBIN
yeckux Kojebanuit. [ap- KOHTPOITb.
MOHUYECKUN  OCIUIIATOP
OHepreTu4eckue COOTHO- KonTponbhas padota 6
meHus. MasTHUKH.

8. | 3aryxaromme KkonebGaHUA 2 2 2 CobecenoBanne, TECTOBBIN
rapMOHHUYECKOIro ocIuJI- KOHTPOJIb.
nATopa.  BbIHYXIEHHBIE
KoJieOaHus TIOJT IEHCTBHEM Kontponbnas padora 7
CUHYCOUJAJIbHOW CHJIBI.

9. | OnmcaHue IBYKCHUS KH- 2 2 2 Co0OecenoBanue
nxocteil. MoeanpHast KUI-

KOCTh. YpaBHeHHE bep-
HyJIU. Bs3kast )KMJIKOCTb.




10.

[Toctynatel cneunanbHOMN
TCOPHUU OTHOCUTCIIbHOCTHU.
[IpeobpazoBanus Jlopenma
1 UX CJICACTBUA.

CobecenoBanue

11.

Wmnynec u  odHeprus B

PENATUBUCTCKOMN Mexa-
HUKe. B3anMocBs3p Macchl
Y DHEPTUH.

CobecenoBanue

12.

MonexyJIapHO-KHUHETH-
yeckasi Teopus HJeallb-
HOrO Ta3a. 3akoH pac-
MpeleieHus  CKopocTen
Makcgeiia. bapomer-
puueckas  Qopmyna
pacupenenenne  bombi-
MaHa.

CobecenoBanue

13.

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

CobecenoBanue

14.

Outponus. Bropoe Hayano
TEPMOJAMHAMUKH. DHTPO-
AT U BEPOSATHOCTh. Teo-
pema  Hepncra. Iukin
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  Kknaccuyeckou
NNEKTPOAUHAMUKH. JIEK-
Tpoctaruka. 3akoH Kyio-
Ha.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

18.

DJIEKTPOCTATUYECKOE TTOJIE
B JIUAJIEKTPUKAX.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

19.

ITocTostHHBIM JIEKTPHU-
4eCcKHd TOK. 3akoHbl Oma
n Jlenna. IlpaBuna Kupx-
roda.

Co0OecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponsnas pabora 8

20.

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

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

21.

DJIEKTpOMAarHuTHas WHIY-
KIIHSL. MakcBennoBcKas
TPAaKTOBKa SIBJICHUS AJIEK-

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KoHnTtposbHas pabora 9




TPOMArHUTHOW WHYKITUH.

22.

Camounnykuus. Toxu npu
3aMBIKaHUU U Pa3MBIKAHUN
nend. BzaumounHIyKLHS.
OHeprus MarHUTHOIO IIO-
T8l

cobeceoBaHue

23.

IlepemeHHBIN TOK. 3aKOH
Oma u mpaBuiio Kupxrodga
JUISL TIEPEMEHHBIX TOKOB.
MomHOCTh NEPEMEHHOTO
TOKa. TOK CMeIleHus.
YpaBHenust Makcpesia.

Co0OecenoBanue,
TECTOBBIN KOHTPOJIb.
Konrponsnas padora 10

Hroro 3a 1-ii cemecTp:

36

32

40

[Ipenmer onTuku. DIek-
TPOMarHuTHas  MpHUpPoa
CBeTa.

CobecenoBanue

CBoiicTBa 3J1€KTPOMarHuT-
HbIX BOJIH. Dddext [omn-
jepa.

Co0OecenoBanue,
TECTOBBIM KOHTPOJIb.
Konrponwnas padora 11

Otpaxxenue U 1IpeEIOM-
JIEHUE CBE€Ta Ha TPAaHMIEC
paszfena  JIByX JIHMDJIEKT-
pukos. [lonspusanusa npu
OTPaXEHUU U  IPEIOM-
JICHUH

CobecenoBanue

Wnrepdepentms ~ MoHO-
XPOMATHYECKUX BOJIH.
CriocoObl mostyueHHust Ko-
I'CPCHTHLIX BOJIH B OIITHKE.

CobOecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponbhas pabota 12

Hudpaxius CBETA.
[TpuHIMDI I'tolirenca-
@penena.  Meroxn  30H
Dpenels.

CobecenoBanue

JudpakionHas pemnerka.
Hudpakiuss  peHTIeHOB-
CKHX JIy4ell B KpHCTaJlIax.
TernnoBoe u3iryyeHue.

CobecenoBanue

[Tonspusanus ceera.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponbhast pabora 13

10.

Hucnepcust cBera. Hop-
MajJbHasg MW aHoOMaJIbHas
aucrepcun  cBera. Bon-
HOBBIC ITAKCTHI.

11.

Pacnipenenenue snepruu B
CIEKTpe M3IydeHust abco-
JIOTHO  4YEpPHOTO  Teja.
3akon Kupxroda, Creda-
Ha-bosibiMaHa.

Co0OecenoBanue,
TECTOBBIN KOHTPOJIb.
Konrponsnas pabdora 14




12. | Pacnpenenenue Maxkc- | 2 2 2 2 CobecenoBanue
Bejuta. KBanToBsas runore-

3a [lnanka.

13. | Mogenu aroma. [loctyna- | 2 1 1 1 CobecenoBanue
Tbl bopa.

14. | BoiHOBBIE CBOWCTBa MHK- | 2 1 2 1 CobecenoBanue
pOYACTHIL.

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

16. | ®ortosrddekt u ero | 2 1 1 1 CobecenoBanue,
3akoHbl. DOTOHBI. YpaB- TECTOBBIN KOHTPOJIb.
HEeHUE DUHIITEHHA. Kontposbnas pabora 15

17. KBanTtoBoe 00biACHEHNE 2 1 1 2 CobecenoBanue

JIaBJICHUS CBETA.

18. | JIndpakums 37eKTPOHOB U | 2 1 1 1 CobecenoBanue
HelTpoHOB. COOTHOIIEHHE
HEOIIPENEICHHOCTEN.
Ypasuenue lIpeaunrepa.

19. | Atom Bomoponma. Duepre- | 2 1 1 1 CobecenoBanue

TUYECKUE  YpPOBHU U
CHEKTp u3aydeHus. MHo-
TOYJIEKTPOHHBIE  aTOMBI.
[Tpunnun [aynu.

20. | Ilepuoguyeckas cucrema | 2 1 2 2 CobecenoBaHnue,
2JIeMEHTOB ~ MeHieneeBa. TECTOBBIA KOHTPOJIb.
CrpoeHne aToOMHOTO s7pa. Konrtponsnas pabdora 16

HckyccrBenHass u  ecrec-
TBCHHast  pPagUOAKTUBHO-
CTb.

21. | 3akoH  paJMOAKTUBHOIO | 2 1 2 1 CobecenoBanue,
pacnazna. DHeprus CBS3H.
PagnoakTuBHBIE
TIpeBpaIeHUs sJep.

22. | Monenu artomHoro sapa. | 4 1 2 1 CobecenoBanue,
SnepHble peakuuu. TECTOBBIN KOHTPOJIb.
Konrponsnas pabora 17

HUTOI' O 3a 2-o0ii cemecTp 28 | 28 | 25

Hroro 3a rox: 64 60 65

5.2. Conep:xanue TUCHUINIMHBI

Moayas 1
BBEJIEHUE
TEMA 1. ®u3nka Kak HayKa.
Metoapl (U3NYECKOTO HUCCIEIOBaHMSA: OIBIT, TUIIOTE3a, HKCIEPUMEHT, TeopHus. Maremartuka u

¢usuka. Ousnka u ecrectBozHanune. dOunocodus u ¢uszmka. BakHeimme 3Tanbl UCTOPUN (DUUKH.



Posb ¢pusuku B o6pazoBanuu. O6Imas CTpykTypa u 3afauu Kypca ¢puszuku. Posb uamepenuii B pusmke.
Enununel nsmepeHus u cuctemMsl eqnHnL. OCHOBHBIE €IMHULIBIL.
MEXAHHUKA

TEMA 2. [IpeaMeT MeXaHUKHU
Kitaccnueckast 1 KBaHTOBasl M KBaHTOBasi MEXaHMKa. HepemsaTuBUCTKasA U PEATUBUCTCKAsT MEXAaHUKA.
Kunemaruka u qunamuka. OCHOBHbIE (DU3MYECKHE MOJENN: YacTulla (MaTepuaibHas TOUKa), CUCTEMA
4yacTUll a0COJIIOTHO TBEPAOE TEJO, CIUIONIHAS Cpefa.

TEMA 3. Kunematuka
Cucrema orcuera. CkansipHble W BEKTOpHbIC (U3MYEeCKHe BeNWYMHBL. KuHemaruueckoe omucaHue
JnBWKeHUs yactull. CKopocTh U yckopeHue. O cMbIciie MPOU3BOJIHON M MHTErpajia B MPHIIOKEHUU K
busznueckuM 3amayam. IloctymarenbHoe M BpalaTelnbHOE IBHKEHHE a0OCOIIOTHO TBEPAOrO Tela.
VYrioBasi CKOpOCTh U yrioBoe yckopeHue. Cternenu cBoOObl.

TEMA 4. luHaMUKa 4aCTHIl
ITepBblii 3akoH HproTOHA M MHEPIMATIbHBIE CUCTEMBI OoTcueTa. [IpuHIMn oTHOCUTENBHOCTH. [IprHIMIT
anunes. WMuBapuantel npeoOpazoBanus. Cuna. Btopoii 3akon HeioroHa. Macca u uMITyIbC.
CocrosiHuA YacTULbl B KJIACCUYECKON MeXaHuKe. TpeTuil 3akoH HproTOHA B KIaCCMYECKON MEXaHUKE.
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOTO CIIOCO0a ONMCAHUS JBUKEHUS YaCTHULL.

TEMA 5. 3akoHbI cOXpaHeHUs] B MeXaHUKe
3aKOH COXpaHEHUs MMILyJibca. AJIETHBHBIA 3aKOH COXpaHEHMsI Macchl. LIeHTp macc M 3akoH €ro
JIBUKEHUS. MOMEHT HMITyJbca. YpPaBHEHHE MOMEHTOB. 3aKOH COXpPaHEHMsI MOMEHTAa HMITYJIbCA.
PabGora. MomHocts. Kunernueckas. Oueprusa. KoHcepBaTuBHbIE U HEKOHCEPBATHUBHBIE CHUJIBL.
[ToreHunanbHas sHeprus. BHyTpeHHss sHeprus. 3aKOH COXpaHEHUs SHEPruu. 3aKOHbl COXpPaHEHUs U
CUMMETPUS IPOCTPAHCTBA U BPEMEHHU.

TEMA 6. HennepuuaJjbHbIe CHCTEMbI 0TCYETA
Ornncanne IBMKEHMS YaCTULl B HEMHEPLUHUAIBHBIX cucTeMax orcuera. Cuia
nHepuuu. ['paBUTaiMOHHAs Macca. DKBUBAJIEHTHOCTh HHEPTHOM M TPaBUTALlMOHHOMN Macc.

TEMA 7. IlunaMuka TBepAOro TeJia
VYpaBHEHHE [BHXKCHHUSA TBEPAOro Teia. MOMEHT HMHEPUHMHM TBEPIOIO Tela OTHOCHUTEIBHO OCH.
Bpamarensubiit MoMeHT. KuHeTndeckas 3Heprusi TBEpAOro Teja, COBEPIIAONIETO MOCTYNAaTEIbHOE U
BpanlaTesbHOE JBUKEHUA. [ MpOCKOIIBI.

TEMA 8. Koneb6anus

Kunematnka rapMoHHWUYECKHX KoneOanwii. Bekrtopuple nuarpammbl. KowmriiekcHas — ¢opma
MPEACTABICHUS] TapMOHUYECKUX KoieOaHuid. [‘apMOHWYECKHMA OCHWIUIATOP. ODHEPreTUYECKHe
COOTHOILIEHUS. J[BKeHHe cucTemMbl BOJM3M YCTOWYMBOTO TMIOJIOKEHHS] paBHOBecHs. MasTHUKU.

3aryxatomue Konebanus ocumsaTopa. Koadduuument 3aryxanus, gorapugMUUEcKHil TEKpEeMEHT,



NOOpOTHOCTh. BBIHYXKIEHHBIE KOJIEOAHHUS TapMOHMYECKOTO OCHWIIATOpAa TOJ  JeicTBUEM
CHHYCOMJIAJILHOM CHIIBl. AMIUTUTY/IA U a3a BBIHYKICHHBIX KojeObanuii. Pe3oHanc.

TEMA 9. MexaHHKa ;KHAKOCTEH U ra3oB
Kunemarnyeckoe IBUKEHMS JKUJIKOCTH. YPaBHEHHME IBUKEHUS >KUIKOCTH. VneanbHas KUAKOCTb.
CrannoHapHO€ COCTOSIHHUE HACATBbHOM KUIAKOCTH. YpaBHeHHE bepHymiu. Bsskas sxuakocts. Cuilbl
BHyTpeHHero TpeHus. CranuoHapHOe TedeHue Bs3KoM kujakoctu IloHsatue TypOyneHTHOCTH.
JIBr>KEeHME TeN B JKUIKOCTSX U ra3ax.

TEMA 10. PeraiTuBMCTCKAasA MeXaHUKA
[TocTOSHCTBO  CKOpPOCTM CB€Ta B MHEPUUAIBHBIX cHcTeMax oTcyeta. OTHOCUTENIBHOCTD
OJIHOBPEMEHHOCTH, JJUH M NPOMEXYTKOB BpeMeHH. [IpeoOpa3zoBanus Jlopenua. MHTepBan Mexny
cobbiTusiMu. ClOKeHHEe CKOpOCcTed B peIsITUBUCTCKOM MexaHuke. IIpeoOpa3oBanus mmmysibca M
sHepruu. B3auMocBs3b Macchl U SHEPTUU.

MonayJs 2
MOJIEKYJISAPHASA ®PU3UKA U TEPMOPANHAMUKA

TEMA 11. MoJjiekyJIsipHO-KHHETHYECKAsl TeOPUSA
WneanpHblii ra3. JlaBiieHne ra3a ¢ TOYKU 3pEHHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. MoeKysspHo-
KMHETUYECKUI CMBICI TEMIIEPATYpbl. Y PaBHEHUE COCTOSIHMS MJI€AIbHOIO I'a3a. 3aKOH paBHOMEPHOTO
pacnpeneNeHns SHEpruu TEIJIOBOro JABUKEHUS CTENEHSM CBOOOJbI MOJIEKYJ. BHyTpeHHss 3Heprus
UJCANBHOTO Ta3a. 3akOH paclpelelieHus ckopoctell Makcsemna. PacnpeneneHne Moiekyn 1o
aOCONIIOTHBIM  3HAa4YeHUsIM cKopocTed. CpeaHHe CKOPOCTH TEIUIOBOIO  JBM)KEHUS MOJIEKYI.
bapomerpuueckas popmyna u pacnpenenenue boapimMana.

TEMA 12. TepmoguHamMuka
Pabota u kommyectBo TemuotThl. IlepBoe Hawanmo TepmoauHaMuku. OOpaTUMble W HeOoOpaTUMbIE
npoueccel.  Temmoemkocts. Kitaccudeckas Teopusi TEIUIOEMKOCTH HIEAIBHBIX Ta30B U €€
OrpaHMuYEHHOCTh. AnuabaTHbIN mpouecc. DHTponusd. Bropoe Hauano TepMoauHamukH, [lpuHnumn
HeoOpaTUMOCTH. DHTponus U BeposTHOCTh. Diykryanuu. Teopema Hepera. [{uknnyeckue nporeccsl.
[Mukn Kapuo. Makcumanenbeiii KIIJ[ TemnoBoi. TepmonnHamudeckas IIKajga — TEMIEpPATYp.
TepMoaMHaMHUYECKUE TTOTEHIIUAIIBI.

TEMA 13. SIBJjieHusi mepeHoca
Huddys3us, TEemnonpoBoJHOCTb, BI3KOCTh. KHHeMaTHdyeckue XapakTEepUCTUKH MOJIEKYIISIPHOTO
IBUKEHUS. DEHOMEHOJOTMYECKOE OIMCAHUE, MOJEKYJIIPHO-KMHETUUYECKAas TPAKTOBKA SIBICHUN
nepenoca. Koapdunument nuddysuu, TenmonpoBoJHOCTH, BI3KOCTH M UX CBS3b C MOJICKYJISIPHBIMH
XapaKTepUCTHKAMHU.

TEMA 14. PeajabHbIe ra3bl



VYpasHenue Ban-nep-Baanbsca. 3orepMmbl Ban-aep-Baanbca 1 UX cpaBHEHHE € DKCIIEPUMEHTAILHBIMHU.
MeractabunbpHbie cocTosiHus. KpuTndeckas Touka. BHyrpenHnsst sHeprus Ban-nep-Baansca. @a3zoBbie
paBHOBecHs U mpeBpanieHus. YpaBHenue Knaneiipona-Knaysuyca.
MonayJs 3
QJIEKTPUYECTBO

TEMA 15. IlpeameT KjIacCU4eCKO 3JIeKTPOAMHAMUKH.
Wnest 6nm3koaeicTBrsI. DIEKTPUUESCKUH 3apsi] M €T0 JUCKPETHOCTD.

TEMA 16. DiekTpocTaTHKA.
3akon Kynona. HampspkeHHOCTH asiekTpudeckoro mnosst. [IpuHuun cynepnosunuu. DNeKTpUYecKuil
JUIONb. J{MIOIs BO BHELIHEM 3JIEKTpOCTaTH4YEeCKOM moJie. [I0TOk M TuBepreHiuss BEKTOPHOIO IMOJS.
OnekTpocraTudeckas Teopema ['aycca. [Ipumenenue teopemsl ['aycca K pacyeTy 3J€KTpOCTaTHIECKUX
nosiedi. [loTeHIManbHOCTh 3JIeKTpocTaTudeckoro nojs. LupKkynauus u poTop 3JIEKTPOCTATUYECKOTO
nosisi. CKaJspHBI MOTEHLMAd U €ro CBA3b C HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOIO TOJIS.
VYpasnenus Ilyaccona-Jlannaca.

TEMA 17. DuiekTpocTaTH4ecKoe moJjie B IN3JIeKTPUKAX
[Honspuzanusa nusnexktpukoB. [lonspuzoBanHOCTh. [lonsipu3anuoHHbIE 3apsiabl. DJIEKTPUUECKOE
cMmelieHue. Jlusnexrpuueckas MpPOHULAEMOCTb. (OCHOBHBIE YpPAaBHEHHUS AJIEKTPOCTATUKH  JUIS
JTURJIEKTPUKOB. I'paHMUHBIE YCIIOBUS HA MOBEPXHOCTHU pa3zielia IBYX ITUAIEKTPUKOB.

TEMA 18. IIpoBoAHHKH B JIEKTPOCTATHYECKOM I0JIe
[ToBepxHOCTHBIE 3apsibl. DleKTpocTatuyeckas 3amura. KosppuuueHTs! €MKOCTH M B3aMMHOM
€MKOCTH MTPOBOAHUKOB. KoHteHCaTOpbl. EMKOCTH KOHJIEHCATOPOB.

TEMA 19. DHeprusi B3auMo/1eliCTBUSA JIeKTPUYECKHX 3aPSI/10B
OHeprusi  3apsHKEHHbIX ~ IPOBOJHUKOB.  ODHeprusi  KoHaeHcatopa. [lmoTHocTh — sHeprum
AIIEKTPOCTATUYECKOTO IOJIS.

TEMA 20. ITocTOSIHHBIH 31eKTPHYECKUH TOK.
[TnotHOCTh W cmma Toka. 3akoHsl Oma u [[xoyms-Jlenma B mokansHOUM dopme. CTOPOHHUE CHIIBIL.
O/1C. 3axonsl OMma u JIxoyns-Jlenua B unterpansHoii popme. [IpaBuna Kupxroda.

Moayas 4
MATHETHU3M

TEMA 21. MATHUTHOE ITOJIE
Cuna Jlopenma. MaruutHass WHAYKIUS. JIBUXKEHUE 3apsDKEHHBIX 4YacTHI[ B JJEKTPUYECKOM U
MarHuTHOM Toyisix. Cuiia Amnepa. BUTok ¢ TOKOM B MarHUTHOM moJie. MarHUTHBIM MOMEHT. 3aKOH
buo-Caapa-Jlamiaca. MarautHoe moJie OpsIMOJIMHEMHOTO MPOBOJAHMKA C TOKOM. MarHuTHOE ToJie
KpPyrOBOIO TOKAa W UHPKYJSIOUS MAarHUTHOTO MoJisi. MarHuTHoe IMoje JUIMHHOTO COJICHOUJA.

BekropHslii moTeHua.



TEMA 22. MarHuTHoe 1oJjie B BelllecTBe
HamaramumBanue BemectBa. HamaramuenHocts. Mosekymsipabie TOkH. HanpspkeHHOCTh MarHUTHOTO
nosisi. MaruutHas npoHUIIaeMocTb. OCHOBHBIE YpaBHEHHUSI MAarHUTOCTATUKKA B BEUIECTBE. | paHUYHbIC
YCJIOBHS Ha TOBEPXHOCTH pa3zielia JBYX MarHeTUKOB.

TEMA 23. DjleKTpOMarHuTHasi MHAYKIUS B IBUKYIINXCS U HEMOABHKHBIX
NMPOBOJHUKAX

3aKkOH »SJeKTpoMarHuTHOM uWHAYKIUU. [IpaBuno Jlenma. MakcBeioBCKasi TPaKTOBKA SIBJICHUS
AJIEKTPOMArHUTHOM WHAYKIMU. BuxpeBoe anexkrpuueckoe noje. Camounaykuus. MHIYKTUBHOCTD.
Toku mnpu 3aMBIKAHUM W pa3MbIKaHUU 1enu. B3auMHas WHIYKTUBHOCTh. MarHuTHas SHEPrus.
[110THOCTH SHEPTUU MArHUTHOTO TMOJIS.

TEMA 24. Toxk cMelieHust
VpaBHenuss MakcBemia. MarepuanbHble ypaBHeHMs. CKaJspHbII U BEKTOPHBIM IMOTEHLIMAJBI
AJIEKTPOMATrHUTHOTO TIOJISA. PensTuBHCTCKHE TIPeoOpa3oBaHUs 3apsioB, TOKOB M AJICKTPOMArHUTHBIX
nosieit. OTHOCUTEIBHOE Pa3/ieTICHUE MIEKTPOMATHUTHOTO TOJISI HA SJIEKTPUYECKOE U MAarHUTHOE.

MoayJasb S
IF’EOMETPUYECKAS OIITUKA

TEMA 25. IIpenmeTt onTuku
DneKTpoMarHuTHasi Tpupojaa cBera. BomHoBoe ypaBHeHHeE. [Imockue 3JIeKTpOMarHWTHBIE BOJHBI.
JlnrHa BOJHBI, BOTHOBOW BEKTOP, CKOPOCTh. CBOMCTBA 3NIEKTPOMAarHUTHBIX BOJH. Dddekt [Jomnepa.
[[Ixana 3m€KTpO-MarHUTHBIX BOJIH.

TEMA 26. OTpaskeHnue u npejioMJieHUe CBeTa Ha IPaHMlle pa3/ieJia ABYX JUIIEKTPUKOB

3akoH oTpaxkeHuss u mpenomieHus. I[lomnoe otpaxkenue. KoaddumumeHnT oTpakenus u
MIPOITYCKAHMS.

TEMA 27. OnTu4yeckne JUH3bI

®doxkycHoe paccrosaue. @opmyia nuH3bL. Tunel auH3. Ontudeckne ocn. ONTHYECKas: CUIIA JIMH3BI.

N3o06paxenue npeaMera B JIMH3AX.

Moayas 6
BOJIHOBAS OIITUKA

TEMA 28. UuTepdepenuus ceera
WutepdepeHiisi MOHOXPOMATHUYECKMX BOJH.  YCIOBHS HHTEPPEPEHIMOHHBIX MAaKCUMyMOB H
MUHUMYMOB. CriocOOBI TIOJTY4YEHHUsI KOTEPEHTHBIX BOJH B ONTHUKE. BpeMeHHas M MpOoCTpaHCTBEHHAas

KorepeHTHoCTh. MHTepdepennns cBerta B TOHKHUX IUICHKAX.

TEMA 29. ludpakuus cBera



[Tpuniun INolirenca-®penens. Meron 300 @penend. Judpakuns OpeHens Ha KPYTIOM OTBEPCTHH U
nucke. Judpakmus ~ @Dpaynrodpepa Ha menu. [IpubnmxkeHne TEOMETPUYECKON  ONTHKH.
Hudpakuonnas pemierka. CriekTpanbHOe pasiiokeHue. Paspemaromiasi cnocobHocts. Jdudpakius
PEHTTEeHOBCKUX Ny4ell B kpucramuiax. @opmyna bpera-Bymsoda.

TEMA 30. Ilonsspu3anus cBera

[lonspuzanust cBera npu OTpakeHUH U TperomsieHUuU. Yron bprocrepa. JIBoliHOe
Jy4YENpIOMIIEHHE B aHMU30TPONHBIX KpucTaiwax. [lomspuszanus npu ABOMHOM JIy4enpeaoOMIICHHH.
3akoH Maunoca.

TEMA 31. Ilucnepcusi cBeta
DJeKTpoHHAas Teopus aucnepcun. HopmanbHast 1 aHOMalbHas JUCIIEPCUU.
[Tornomenue ceeta. 3akoH byrepa. BomHoBbIe makeTsl. ['pyminoBasi CKOpoCTb.

TEMA 32. JDHeprusi 4 MMILYJIbC 3J1eKTPOMATHUTHBIX BOJIH
Bekrop Iloiitmara. Cdepuyeckre BOMHBL. DHEpPreTHUecKue U (HOTOMETpUYECKHE BEITUYMHBI.
[Tonsipusanus TUHEHAsA, KPYroBas U dJUIMIITHYECKAas. ECTECTBEHHBIN CBET

TEMA 33. TensioBoe u3iry4yenue
AGcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbiumana. Pacnpenenenue snepruu B
CIEKTpe W3JIY4YCHHs a0CONIOTHO YEpHOro Tena. 3akoH cMmemleHuss Buna. KBantoBas rumoresa u
dopmyna [Tnanka. ®otosrddekt u ero 3akoHsl. oToHbl. YpaBHeHue DitHTeHa. Iddext Kommnrona
u ero pacyer. KBaHTOBOe 00BsICHEHHE /1aBJICHUS CBETA.

Moayas 7
OU3UKA ATOMA
TEMA 34. Moaesan atoma
Mogzens atroma o Tomcony, Pesepdopaa, bopa. IToctynatsr bopa.

TEMA 35. Atom Bogopoaa
OHepreTuyeckue YpOBHU U CIEKTp u3iaydeHus. [IpocTpaHCTBeHHOe pachpesesieHue IMUIOTHOCTH
ANIeKTpOHHOTO obsaka. CruH 37eKTpoHa. MHOT03JIeKTPOHHbIE aTOMbI. Hepa3nnuumMocTh 0JMHAKOBBIX
mukpouactull. bozonsl u ¢epmuonsl. Ilpunuun Ilaymu. Ilepuoanyeckas cuctema 3JIEMEHTOB

Menneneena.

TEMA 36. Bo,iHOBbBIE CBOIICTBA MUKPO4aCTHI
['unoreza ne bpoiins. Judpakuus 37eKTpoHOB U HEHTPOHOB. COOTHOIIEHUS HEOMpEAEIeHHOCTEH.
BonnoBast ¢yHkuus u e€ cratuctudeckuid cmeicia. YpaBHenue Llpenunrepa. CraunoHapHbIE
coctosHMs. Yactuia B moTeHIManbHou sime. TyHHenbHbIN 3¢ dext. KBanToBanue snepruu. [IpuHnmmn

cootBeTcTBU. KBaHTOBaHME MOMEHTA HMITYyJIbCa.

Moayas 8



OU3UKA SAIPA U DJIJVIEMEHTAPHBIX YACTHUI]
TEMA 37. CTpoeHue aTOMHOIO0 siipa
CocraB aroMHoro siapa. Hyknonsl. M3oTonel. SnepHbie cuiabl. Moienin aTOMHOTO siipa.
TEMA 38. PaanoakTHBHOCTDH
HckyccTBeHHAsI U €CTECTBEHHAS PAAMOAKTUBHOCTD. SnepHbie peakuu. [edekt macc.
TEMA 39. DiieMeHTapHbIEe YaCTHIIbI
CucreMaruka 3jeMeHTapHbIX YacTull. JlenToHsl U aapoHbl. B3anmonpeBpanienus yactuil. YacTuisl u
anTnyactuiel. Gusnyeckuii BakyyMm. KBapku. KBanThl GyHIaMEHTATBHBIX MTOJICH.
TEMA 40. ®u3uyeckasi KapTHHA MHPa
BemectBo u none. Mepapxust cTpyktyp mMaTepuu. MakpOoCKONMYECKHE CBOMCTBA BEILECTBA.

BemecTBo B OKCTPEMAJIbHBIX YCIIOBUAX 9BOJ’IIOI_[I/I$I Bcenennoii.

6. O0pa3oBaTe/ibHbIe TEXHOJOTUH
[Ipu peanuzanuu kypca «PU3nKa» HCIONB3YIOTCS:
TexHonornu: npo6IeMHOr0 aHaaN3a, KOHIIEHTPUPOBAHHOTO 00Y4EHHUS, MOYJIbHOTO
00y4YeHUsI, Pa3BUTHS JIMYHOCTH ¥ PA3BUBAIONICTO 00yUeHMS, MU HEepSHIMPOBAHHOTO O0YICHUSI.
®opmbl: TekMU: 6ecena, AMCKyccHs, ¢ pa300poM KOHKPETHBIX CUTYalUi.
Ha naGopaTopHbIX 3aHATHAX: BHIMOTHEHHE 1a00paTOPHBIX PadoT.

MeToabl: TpaAUIIMOHHBIC U AKTUBHBIC (TPYIIOBBIE U UHIUBUIYATbHBIE).

7. Y4eOHO-MeTOAMYeCKOe oDecreyeHne CaMOCTOsITeIbHOM PadoThl CTY/IEHTOB.
OneHoYHbIe CPeACTBA IS TeKYIIero KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM aTTecTalluu MO0

HTOraM OCBOCHHUSA NUCIHHUITINHDbI

[TonsiTve ckopocTu U yckopeHus. 3akoHbl HproTOHA
OHeprust paboTa MOLTHOCTh. 3aKOH COXPAaHEHUsI MEXaHUUECKOM SHEPTHH.

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

A w0 np e

[Toctynatel Teopum oTHOcUTenbHOCTH. CrencTBus U3 mpeoOpasoBanuii  Jlopenna.
B3aumMocBsI3b Macchl U SHEPTUN.

JlamuHapHbIe U TypOYJICHTHBIE TEUSHUS KUIKOCTEH 1 Ta30B. Y paBHeHHe bepHymm.
DKCnepuMeHTaIbHbIE 3aKOHBI HiealbHOro raza. OcnoBHoe ypaBuenue MKT.

Pacnpenenenne Makcgenna. Pacnpenenenue bonpimana.

Annabatuyeckuii nmporecc. OOpaTuMbIe B HEOOPATUMBIE IPOIIECCHI.

© ®©® N o U

IlepBblil 3aKOH TEpMOAMHAMUKM U €ro IIPUMEHEHHE K u3ompoueccam. TernaoBsle U

XOJIOOUJIBHBIC MAallTUHBI.
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Teopema Kapno. Bropoe Hauano tepMoarnHaMUKU. DHTPOIHUS U HEOOpAaTHUMBbIE MTPOIECCHI.
VYpaBuenue Ban-nep-Baanbca u ero ananus.

Cxxmxenue razo. Kanwisipaele sBieHMs .

TUIBI KPUCTAIUTHYECKHUX PEIICTOK U ACPEKThI B HUX.

Kurnenuve miaBnenue, KpucTauin3anus, cyonuManus. TermonpoBoaHOCTb.
Pu3nUecKuil 1 MaTEMaTUYECKUN MAaTHUKHU.

BonHoBBIe poniecchl. AKyCTHUECKHUE SIBJICHUS.

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia.

3axoH Kynona. HanpsxkeHHOCTb M MHIYKIUS 3JIEKTPUYECKOTO MOJIS.

Teopema Octporpaackoro-I'aycca u e€ npumeHeHue.

[Torenuuan ToyeyHoro 3apsana. PaboTa siaeKTpruueckoro mos.

[Tonsipu3zanust AUIIEKTPUKOB.

OnexTpoéMkocTh. KoHneHncaTopst.

DIIEKTPUUECKHI TOK, CUJIa, TNIOTHOCTH Toka. DJIC, HanpsHKeHHeE.

Croponnue cunsl. 3akoH OMa B 1uddepeHinanbHoOi U MHTErpaibHON hopMax.
Pabora u mouHocTs mocTosiHHOTO ToKa. ConportuBneHue. CBEpXIPOBOAUMOCTb.
[TpaBuno Kupxroda. Knaccuueckas u KBaHTOBasi TEOPUH IIEKTPOIPOBOAHOCTH METAJIIOB.
Tox B BakyyMme. Tok B anekrposnrax. TOk B HOTyIIpOBOJHUKAX.

MarsuTHO€ 1noJje 1 ero Xxapakrepuctuku. 3akoH buo-Caapa-Jlamnaca.

3akoH Amnepa. Cuna JlopeHna. YckopuTenu 3apsyKeHHbIX YaCTHII.

Dddext Xomna. 3akon Papanes. UHIyKTUBHOCTb KOHTYpA.

B3aumounnykius u camounaykuus. Toku @yko. CUHycOUJaIbHbBIN IEpEMEHHBIN TOK.

Pabora u MOIITHOCTb NEPEMEHHOI'O TOKA. EmkocTHOE M HHAYKTUBHOC COIIPOTHUBJICHUC. 3akoH

Owma AJId TICPEMCHHOT'O TOKaA.

[Tonsitue o Tpexdaznom Toke. Tpanchopmarop. Pe3oHaHC TOKOB M HANPSKCHUIA.

MarHuTHble MOMEHTHI JIEKTPOHOB U atoMoB. deppomarHernam u ero mnpupoxa. Ilapa- u

JUnaMarHcTus3M.

KonebarenbHbIi KOHTYP. Bzaumnoe IMPEBPAIICHUC SJICKTPUICCKOTO U MArHUTHOI'O ITIOTOKOB.

CBOICTBA 2JIEKTPOMAarHUTHBIX BOJIH. Y paBHeHUE MakcBesia Juisl 3JI€KTPOMAarHUTHOTO TOJIS.

DHepreTuiyeckre U (HOTOMETPUUECKHUE BEIIMUNHEI.
ITonsspru30BaHHBINA U €CTECTBEHHBIN CBET.
OTtpaxeHue U MPeJOMIICHHE CBETA.

WnTepdepenius ceera u e€ npuMeHeHHe.

Hntepdepenius MoHOXpoMmaTuyecKux BoJIH. CrnocoObl MOTY4YeHHs] KOTEPEHTHBIX BOJH B

OIITHUKE.
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WuTepdepeHius B TOHKHUX TUICHKAX.

Hudpakmus ceera. [Ipunamun [oirenca-dpenens. Meton 300 Openens.

Hudpaxus OpeHens Ha KPyriioM oTBepcTHH U aucke. Judpakuus Opaynrodepa Ha mmIeu.
JudpakiumonHas pemerka 1 IpuMeHEHHE SBICHUS AU(PPaKIIUH.

Hucnepcus cBeta u €€ npupoja. HopmanbHas u aHOMalilbHasi IUMCIEPCUU CBeTa. BOJIHOBEBIE
MAKETBHI.

OtpaxeHue M NpeIOMJICHUE CBETa Ha IPaHMIE pa3jesia ABYyX IW3JIeKTpukoB. [lonspuzanus
IIPU OTPAXKEHUU U IPETOMIICHUU

[Monstpuzanus. 3akon bprocrepa.

Bpamenue mnockoctu mnomspusanud. 3akoHsl Kupxroda, Buna u Credana-bonmana.
®opmyia [Lnanka.

Buemnuii u BHyTpeHHnii porodddexr. 3akons! porodrpdexra.

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

Mopnens aroma Tomricona u Pesepdopaa. KBantoBas Teopusi CTpOCHHsI aToMa BOAOPOJA IO
bopy.

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

Paznuunble Mosienu cTpoeHus sapa: ra3osasi, KarejibHas 000JI04eyHasl.

3aKOH paI0aKTUBHOTO pacnajaa. JHeprus CBA3H.

PannoakTuBHBIE IpEBpalIeHUS SAEP.

A dextr Méccbayrpa.

[TonsiTe 0 sIAEPHBIX peaKLUsX.

TepmosiiepHbIe peakuu.

ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BEIIECTBA, aTOMHBIE AIpa, KBAPKH.

CunbHOe, 2JIEKTPOMarHuTHoe, c1adoe, TpaBUTAIMOHHOE B3aUMO-CHCTBHUSI.

duznyeckas KapTUHAa MUpPa, Kak Quiocodckas KaTeropus.

Oprannsanus camoctosTeabHO# padorsl cryaenTos (CPC)

Jns monmy4yeHus TIyOOKHMX M IMPOYHBIX 3HAHUM, TBEPIBIX HABBIKOB M YMEHHH, HeoOXoauma

CHCTEMATHYCCKaA CaMOCTOATCIbHAA pa60Ta CTYJACHTA.

B paboueit mporpamme mpeaycMoTpeHa caMoCTOATENbHAsE paboTa i TPOPabOTKHU JIEKITMOHHOTO

(TeOpeTI/IquKOFO) Marcpurajia IMpu IMOATOTOBKEC K KOHTPOJBbHBIM MCEPONPUATUAM (B YaCTHOCTH K

TECTUPOBAHUIO).

TeMbl BHIHOCMMbIE HA CAMOCTOSITEJIbHYI0 padoTy



[apmonnueckue KojeOaHUsT M HUX  XAPAKTEPUCTUKHU. [ 'apMOHMYECKHH  OCHMILIATOP.
HudbdepennmanbHoe  ypaBHEHHWE  CBOOOJIHBIX — 3aTyXalIIMX  KoJieOaHWH.  ABTOKOJICOAHUS.
JuddepenumanbHoe ypaBHEHUE BbIHYXKIEHHBIX KojeOaHMH. AMIUIIUTYAa W (da3a BBIHYXIAECHHBIX
konebanuii. OOIMe MOHITHS XapaKTepU3yIOIUe KoieOaTeIbHbIE M BOJIHOBBIC MTPOIIECCHI. Y paBHEHUE
rapMOHUYECKOTO KojeOaHus. POpMHUpPOBaHUE Yy YUYAIIMXCS CHEKTPAJIbHBIX NPEACTABICHUH NpU
U3y4eHHM KOJIeOaTeNIbHBIX BOJIHOBBIX IporeccoB. IlpuHimn cynepno3uuuu. Exuuelii nmoaxon mpu
U3y4EHHH PE30HAHCHBIX SIBICHUH B Kypce o01el GU3uKu.

Meronuka u3ydyeHHs OOLIMX CBOICTB BOJH. YPaBHEHHE I'apMOHMUYECKON BOJHBL. OCHOBHBIE
XapaKTEPUCTUKU TapMOHMYECKOW BOJIHBL. KorepeHTHOCTh M CBOKCTBa BOJH. KOrepeHTHOCTH U
untepdepenus cBera. dudpakuus BoiaH. CkopocTh cBera. [IpofosnbHble W HONEPEYHbIC BOJHBI.
VpaBHenue Oerymeil BoiHbl. @a3oBas cKopocTb. ['pymmoBas ckopocTb. CTos4ue BOJHBI.
JuddepeHnmanbHoe ypaBHEHHE DIIEKTPOMArHUTHON BOJIHBL. DHEPTUsl AIIEKTPOMArHUTHBIX BOJIH.
HMITynbC 3JIEKTPOMAarHUTHOro mnoss. lIpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH. IlepemMeHHBI TOK.

MOHIHOCTB BbLACIKIEMAA B LICIIU IICPEMCHHOI'O TOKA.

8. OHEHOYHBIE CPEJACTBA JIUISA TEKYIIETO KOHTPOJIA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSI

Bonpocwt ona cobecedosanusn

[TonsiTue ckopocTu U yckopeHus. 3akoHbl HbroToHA

OHeprust paboTa MOLTHOCTh. 3aKOH COXPAaHEHUsI MEXaHUUECKOW YHEPTUH.

3aKOH COXpaHEeHMsI UMITyJIbca U MOMEHTa UMMyJjbca. 3akoH ['yka.

[Toctynatel Teopuu oTHocuTenbHOCTH. CreactBusi U3 npeodOpasoBanuil  JlopeHna.
B3aumocBs3b Macchl U SJHEPTHH.

JlamuHapHbIe U TYpOYJICHTHBIE TEUSCHHS KHUIKOCTEN U ra3oB. YpaBHeHHe bepHym.
DKCIepUMEHTAIIbHBIEC 3aKOHBI UIeallbHOTO Ta3a. OcHoBHOE ypaBHeHHEe MKT.
Pacnpenenenne Maxkcgema. Pacnipenenenue bosbiimana.

Annabatuyeckuii nporecc. OO6paTuMbie 1 HEOOPATUMBIE MPOIIECCHI.

IlepBblii 3aKOH TEpPMOAMHAMUKM M €ro IPUMEHEHHE K u3ompoueccaMm. TemnoBsle u
XOJIOINJIbHBIE MAILIUHBI.

10. Teopema Kapno. Bropoe Hauano TepMoAMHAMUKN. DHTPOMHUS U HEOOpAaTHUMBbIE MTPOLECCHI.
11. YpaBuenue Ban-aep-Baanbca u ero ananus.

12. Cxwxenue razos. KanwuisipHsle sSiBIEHUS.

13. Turbl KPUCTATUTMIECKHUX PEIIETOK U 1e(DEKTHI B HUX.

14. Kunenue ruiaBjieHue, Kpuctauimsanus, cyoaumanus. TerionpoBoaHOCTb.

15. ®uznueckuit ¥ MaTEMaTUYECKUI MasITHUKH.

16. BonHOBBIE MTpoIecChl. AKYCTHUYECKHE SIBJICHHUS.

17. 3akoH coXpaHEHHsI IIEKTPUUIECKOTO 3apsa.

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

19. Teopema OcTporpanckoro-I'aycca u e€ npuMeHEHHE.

20. ITorenmuan ToueyHoro 3apsaa. PaboTa anekTpruueckoro mois.

21. Tlonspu3zanus AUIIEKTPUKOB.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.
36.
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43.
44,
45.
46.

47.

48.
49.

50.
51.
52.

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

OnekTpoéMKOCTh. KOoHIeHCaTOPBI.

DIEKTPUUYECKHI TOK, CUJIa, TNIOTHOCTH Toka. DJIC, HanpsikeHue.

Croponnue cwibl. 3akoH Oma B nuddepeHImanbHOi 1 HHTErpaIbHON (hopmax.

Pabota u moutHOCTh OCTOSIHHOTO TOKAa. ConpoTtuiieHue. CBEpXIPOBOAUMOCTD.

[TpaBuno Kupxroda. Knaccuueckas u KBaHTOBasi TEOPUH JIEKTPOIPOBOAHOCTH METAJIIOB.

Tox B BakyyMe. Tok B aiexkTpostax. Tok B IOJIyIIpOBOJHUKAX.

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

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

Dddext Xomna. 3akon Papanes. MHIyKTHBHOCTb KOHTYpA.

B3aumounnykius u camounaykuus. Toku @yko. CuHycon1aabHbIi EPEMEHHBIN TOK.

Pabora 1 MOIIHOCTH IepeMeHHOro TokKa. EMKOCTHOE U MHIYKTHUBHOE CONPOTHUBJICHUE. 3aKOH
Oma 1711 IEpEMEHHOT0 TOKA.

[Tonsitue o TpexdazHom Toke. Tpanchopmarop. Pe3oHaHC TOKOB M HANPSKCHUM.

MarauTHble MOMEHTBI 3JIEKTPOHOB M aromoB. PeppomarHeTusMm u ero npupoxa. Ilapa- u
JTMaMarHeTU3M.

KounebarenbHblil KOHTYp. B3anMHoe npeBpaiienne 3eKTPUIECKOro i MAarHUTHOTO TIOTOKOB.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJH. Y paBHeHHe MakcBeria Uil 3JIeKTPOMAarHUTHOTO TOJISI.
DHepreTudeckue u (HOTOMETPHUICCKHUE BETHINHEI.

[Tonsspn30BaHHBIN U €CTECTBEHHBIH CBET.

OTtpakeHue U MpesioMIIEHUE CBETa.

WuTepdepenius ceeta u e€ npuMeHeHHe.

Wutepdepeniysi MOHOXpOMaTHYECKMX BOJNH. CrocoObl IMOJydeHHs] KOTepEHTHBIX BOJH B
OTITHKE.

WuTepdepeHIys B TOHKUX TUICHKAX.

Hudpakaus ceera. [punmun [oiirenca-dpenens. Meros 300 Openerns.

Hudpakmus Openens Ha KpyrioMm orBepctun u aucke. dudpakuus Opayarodepa Ha menu.
JudpakimonHas penieTka u MpuMeHeHue sIBIeHUS TUGPaKIIH.

Hucnepcust cBera u e€ npupoaa. HopmanbHast U aHomalibHas Jqucrnepcuu cBeTa. BoiaHoOBbIE
MIAKETHI.

OTtpakeHue M NpeIoMJICHHE CBETa Ha TpaHMIle pazjiena ABYX IUAJIEKTpUKOB. llomspusarus
IIPU OTPAXKEHUH U IPEITOMIICHUU

[Monstpuzanus. 3akoH bprocrepa.

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

Bhemnuit u BHyTpeHHuit potoapdext. 3akoHs! poTodpdekra.

Macca u umnynbc ¢otoHa. JlaBnenue csera. Ipdext Komnrona.

Monens aroma Tomncona u Pesepdopna. KsantoBast Teopus cTpoeHUs aTOMa BOAOPOAA 110
bopy.

Oneir @panna ['epua. OneiT Lltepna u 'epnaxa. 'unoresa ne-bpoiins.

Pasznuynble MoJenu CTpOeHUS siapa: ra30Basi, KarnejabHas 00oJIoueyHasl.

3aKOH palnOaKTUBHOTIO pacmnajia. JHeprus CBsA3H.

PanuoakTuBHBIE IPEBpAIICHUS ATED.

Dddext Méccbayapa.

[TonsiTre 0 sIIEPHBIX peaKLUsX.

TepMosiepHbIe peakuu.

ATOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEIIECTBA, aTOMHBIE AIpa, KBapKH.

CunbHOe, JIEKTPOMArHuTHoE, caadoe, TPaBUTAMOHHOE B3aUMO-ICHCTBHUSI.

dusnyeckas KapTUHA MUPa, Kak Qrocodckas KaTeropus.

Bonpocsl k 3auery
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11.

12.

13.

14.

15.

16
17
18

19.

MEXAHUKA. MOJIEKYJIAPHASA ®U3UKA.

Kunemarnyeckoe onucanue qBuxkeHus yactull. [locrynarensHoe u
BpaIIaTeIbHOE BIKEHHE a0COIIOTHO TBEPAOTO TENa.
3axonbl HeroToHa. MHEpunanbHble CUCTEMBI OTCYETA U IPUHLIUIT

OTHOCHUTCJIIBHOCTH. Hpeo6pa30BaHI/I;1 Tamnes.

. 3akoH COXpaHCHUA UMITYJIbCA. AI[,Z[I/ITI/IBHOCTB MacCCHhI. HCHTp Macc.

3aKOH COXpaHEHHUS] MOMEHTa UMITYJIbCA.

Pabora u xunetnueckast sHeprus. I[loreHmanbpHas YHEPTUs.

BuyTpeHnHss sHeprus 3aKoH COXpaHEHUs! SHEPTUU.

Onucanue ABUKEHUS B HEMHEPUHUAJIbHBIX cUcTeMax oTcuera. Cuibl MHEPLHMHU. DKBUBAIEHTHOCTh
WHEPTHOW M IpaBUTALlMOHHOM Macc.

VYpaBHEHMsI IBWKEHHs TBEpAOro Tena. MOMEHT MHEpIMM OTHOCHUTEIBHO OcH. KnmHetndeckas
SHEPrHUsl TBEPIOTO TeNA.

Kunematnka rapmoHudeckux koneOanuii. ['apMoHMYecKHil oOcUMIATOp DHEpreTHuYecKue
COOTHOUIEHUs1. MasTHUKH.

3aryxawomue KojaeOaHus TrapMOHHUYECKOIO OCIMILIATOpa. BbIHYXJEHHbIE KojieOaHus IM0j
JIEUCTBUEM CUHYCOMIAIBHOM CHUIIBI.

Onucanne JBWXKEHUA KuAkocTed. HMpeanpHas KuAKOCTb. YpaBHeHue bepHymnu. Bsskas
KUJKOCTb.

[Toctynatel ciennanbHON TeOpUHU OTHOCUTENbHOCTH. [IpeoOpa3oBanus JlopeHna u ux cieacTBusl.
HMITynbC ¥ 3HEprus B pESITUBUCTCKON MEXaHUKe. B3anMOCBsI3b MacChl M SJHEPTUU.

[Tpeamer U MeToaBl MOJIEKYJISAPHON (U3MKU. MOJEKYISIpHO-KMHETHYECKass TEOpUs HIealbHOIO
rasa.

3akoH pacnpeneneHus ckopocteir Makcpeiia. bapomerpudeckast

dbopmyna u pacupenenenue bonbimana.

[TepBoe Hauano TepmoguHaMuku. OOpaTuMble U HEOOpaTUMBbIE

IIPOLIECCBI.

TennoeMkocTh. AnrabaTUuecKuii mpoIecc.

OHTponusi. Bropoe Hayano TepMOJIMHAMUKH.

OHTponus u BeposaTHocTh. Teopema Hepcera. [ukn KapHo.

KunemaTtnueckne xapakTEpUCTHKH MOJIEKYJISPHOTO ABIDKEHHs. SIBieHus mepeHoca: nudpgysus,

TCIJIOIIPOBOAHOCTD, BA3KOCTDH

20.
21.

Peanbhbie ra3el. YpaBuenue Ban-nep-Baansca.

N3orepmbl Ban-nep-Baanbca 1 UX CpaBHEHUE C SKCIIEPUMEHTAIbHBIMHU.
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®da30BbIe paBHOBECHS U IIpeBpalieHus. Y paBHeHue Kianeiipona-Knaysuyca.

IJIEKTPUYECTBO U MAT'HETU3M

[Ipeamer knaccu4eckoil 3MEKTPOAMHAMUKU. DieKTpocTaThka. 3akoH KynmoHa. DnekTpudeckuii
JTUTIOJb.
Onektpocratuyeckass Teopema laycca. Ilpumenenne teopemsl ['aycca Kk pacuery
ANEKTPOCTATHYECKUX TTOJEH.
[ToTeHmanbHOCTH JIEKTpOCTaTHUYECKOT0 NoJis. CKranspHblid noTeHman. Ypasuenue [lyaccona.
DIIEKTPOCTATUYECKOE TOJIE B IUAJIEKTPUKaX. | paHUYHBIE YCIIOBUS HAa MOBEPXHOCTH pasjiena JIByX
JIUAJIEKTPUKOB.
[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.
EMKOCTb IIPOBOHUKOB M KOHIEHCATOPOB. DHEPTHs 2IEKTPOCTATHIECKOTO HOJIS.
[TocTostHHBI AmekTprudeckuil Tok. 3akonbl Oma u Jlenma. [1paBuna Kupxroda.
MarnutHoe nozne. Cuna Jlopenna u cuna Amnepa. J[BuxeHue 3apsga B MarHUTHOM IOJI€.
3akoH buo-Caapa-Jlamaca.
MarsuTtHO€E 110J1€ IPSIMOJIMHEUHOTO IIPOBOAHUKA C TOKOM. MarHuTHoOE 1oJjie KpyroBoro TOkKa.
[ToTOK ¥ HUPKYISAIUS MATHUTHOTO TTOJIS.
I'paHnuHbIE YCIOBUS HA TOBEPXHOCTHU pa3jiena JIByX MarHeTHKOB.
ONEeKTpOMarHuTHasE MHAYKIHUS. MaKCBEUIOBCKas TPAKTOBKA SIBJIEHUS 3JIEKTPOMArHUTHOMN
WHIYKITUU.
Camounaykuus. Toku npu 3aMbIKaHUM U pa3MbIKaHUH LIETIH.
B3auMouHayKIus. DHEprusi MarHUTHOTO MOJISI.
[Tepemennbrii Tok. 3akoH Oma u mpaBuna Kupxroda ans mepeMeHHBIX TOKOB. MOITHOCTH
MEPEMEHHOT0 TOKA.
Tox cmenienus. YpaBHenns Makcsesa.

PenaruBucTckue Hp606pa3OBaHI/IH 3apsA 0B, TOKOB U 3JICKTPOMArHUTHBIX MOJIEH.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

3aureHo I'myGokoe u xopollee 3HaHHWE M MOHMMAaHUE MpEeIMeTa, B TOM YHCIe
TEPMHUHOJIOTUU U OCHOBHBIX HOHSTHIA; TEOPETUUECKUX
3aKOHOMEPHOCTEW; (bakTHUeCKuX JaHHBIX; 00CTOSITENbHBIH,
JIOTUYECKHI ¥ TPaMOTHBIA OTBET BO BpeMsl CIayM 3a4eTa; yIEIbHbBIN BEC
OIMOOK NMPU KOHTPOJILHOM TeCTUpOBaHUU — He bosee 50%.




He3auTeHo Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTHH, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PAKTUYECKHX JaHHBIX, OITMOOYHBIA OTBET HA
3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
6onee 50%.
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Bomnpocs! k 3k3aMeHy
Pazoen «OIITHKA»

DnexkTpoMarHuTHas npupoa csera. CBoicTBa 371€KTPOMAarHUTHBIX BOJIH.
Dddexr Jomnepa.

DOHeprust W UMIYJIbC OJIIEKTPOMArHUTHBIX BOJH. DHEpPreTHuecKkue u (HOoTOMETpUIecKre
BEJIMYHHBI.

[Tonsapr30BaHHBIN U €CTECTBEHHBIIN CBET.

Hucnepcus ceera. HopManbHas 1 aHOMaJIbHAsA JUCIIEPCUU.

ITormomenue ceeta. BoJIHOBBIE TAKETHI.

OtpaxxeHue U NpenoMIICHUE CBETa Ha TPaHMIIEC pa3jena IByX AMAIEKTpUKoB. [Tomspusanus npu
OTPaKEHUU U IIPEIIOMIICHUU.

WuTepdepeHiys MOHOXpOMaTHUYECKUX BOJIH.

CriocoObl MosTy4eHus: KOT€pEHTHBIX BOJH B ONTHKE.

WnTepdepeHiys B TOHKUX IUICHKaX.

Hudpaxius ceera. [Ipuanun [roiirenca-dpenens.

Merton 30H @penens. Audpaxiys OpeHens Ha KpyrioM OTBEPCTUH U JHCKE.
Hudpaxius OpayHrodepa Ha 1IeIH.

Hudpaxiuonnas pemerka. Judpakius peHTTeHOBCKUX JTy4el B KpucTaiax.
TemnoBoe usiy4yeHue.

Pacnipenenenuie sHepruu B CeKTpe U3Ty4eHUs: aDCOIIOTHO YEPHOTO Tea.
KBanrtoBas runoresa ITnanka.

®oTo3(hPEKT U ero 3aKOHHI.

@oToHbI. YpaBHEHNE DUHIITEHHA.

O¢ddext Komnrona.

KBaHTOBOE 00BsCHEHHE AABJICHHS CBETA.

Pazoen «cATOMHAA H A/IEPHAA OH3UKA»

['unioresa ne-bpoitns.

Judpakius 3JeKTPOHOB U HEUTPOHOB.
CooTHoIIEHNE HEOTIPENETIEHHOCTEN.

BonHoBas pyHKIMA 1 €€ CTaTUCTUYECKHI CMBICII.
VYpasuenue lllpeaunrepa. CraninoHapHble COCTOSTHUS.
Yactuia B MOTCHIIMAIILHON SIME.

TynuenbHbIH 3 PexT.

KBanToBanwne sHepruu. [IpuHIUIT COOTBETCTBUS.
KBaHTOBaHNME MOMEHTa UMITYJIbCA.

AToM BoOpoOAA.

DHepreTu4ecKre ypoBHU U CIIEKTP U3ITyUEHHUS.
MHOTr03J1€KTPOHHBIE aTOMBI.

ITpuHnun [Taynu.

[Tepuonuueckas cucrema 31eMeHTOB MeHieneena.
CrtpoeHue aTOMHOTO sijipa.



37 DHeprus CBs3H.

38 PanunoakTUBHBIE PEBPAIICHUS SIIEP.

39 SlnepHbie peakiuu.

40 DrnemeHTapHBIC YaCTHUIIBI.

Kpumepuu OUCHKU omeema HA IK3aMeHe

4-6annabHas
mKaJjia
(ypoBeHb
OCBOEHHS)

IHoka3aTeau

Kpurepun

Otan4Ho
(TIOBBIIIEHHBIH
YPOBEHB)

Xopo1o
(6a30BbIit
YPOBEHB)

Y 10BRIETBOPUTEID
HO
(moporoBbIit
YPOBEHD)

o o

[TonHoTa M3IOKEHUS
TEOPETUIECKOTO
MaTepuana;

ITonHoTa u
MPaBUIILHOCTh
pelieHus
MPaKTUYECKOTO
3aJlaHus;
[TpaBuIBHOCTD W/WIN
apryMEeHTUPOBAHHOCT
b W3JI0KEHUS
(mocnenoBaTeNbHOCTD
neicTBuil);
CaMocCTOATEIbHOCTh
OTBETA;

Kynbrypa peun;

U T.J.

CryaeHTOM JaH TOJHBIM, B JIOTHYECKOM
TIOCJICIOBATEILHOCTH  PAa3BEPHYTHIA OTBET
Ha TIOCTaBJCHHBIM  BOMPOC, TA€ OH
NPOJICMOHCTPUPOBAT 3HAHUS MpPEIMETa B
NOJTHOM 0o0BbeMe y4eOHOH mIporpamMMel,
JIOCTAaTOYHO TJIYOOKO OCMBICIUBACT JTUC-
UIUTUHY, CaMOCTOSITEJIbHO, W HCYep-
IBIBAIONIC OTBEYACT HA JIOMOJHH-TEIbHBIC
BOTIPOCHI, TPHBOJIUT COOCTBEHHBIC TPUMEPHI
10 MPOOJIEMATHKE MMOCTABJICHHOTO BOIPOCa,
pemmI  TPEANIOKEHHBIE  IPAKTHU-YECKUe
3agaHus 0e3 OMMOOK.

CryaeHTOM [aH pa3BEpHYTBHI OTBET Ha
MOCTAaBJICHHBIM  BONPOC, TA€  CTYACHT
JEMOHCTPUPYET 3HAHUS, TPUOOPETEHHBIC HA
JEKIIMOHHBIX U CEMHHApCKUX 3aHATHAX, a
TAKXEC HOJ'IyquHI)Ie HOCpCJICTBOM I/I3y‘-I€HI/I$I
00s13aTeNbHBIX Y4YEOHBIX MAaTEpPUAIOB IO
KypCy, aeT apryMEeHTHUPOBAaHHBIE OTBETHI,
IPUBOAMT IPUMEPHI, B OTBETE NMPUCYTCTBYET
CBOOOJHOE  BJAJCHHE  MOHOJIOTHYECKOM
peublO, JIOTMYHOCTh M IOCJIEI0BATEIbHOCTh
orBeTa. OIHAKO JTOMYCKAETCs HETOYHOCTDH B
oTBeTe. Pemmn mnpenioxkeHHbIE MPAKTU-
YecKHe 3aJaHus c HEOOJBIIUMHI
HCTOYHOCTIAMMU.

CrygeHTOM JaH  OTBET, CBHUJIETEIBCT-
BYIOIIUA B OCHOBHOM O 3HaHUU IPOIECCOB
M3y4yaeMoOil JIMCUMIUIMHBI, OTJIMYAIOIIUICS
HEJIOCTAaTOYHOW TJIIyOMHON M  TIOJHOTOM
PacKpbITUSL TEMbl, 3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOpHHU, cIab0 CcHOpMHUPOBAH-
HBIMH  HaBBIKAMH  aHalW3a  SIBICHUU,
MPOIIECCOB,  HEAOCTATOYHBIM  yYMEHHEM
JaBaTh ApPryMEHTHUPOBAHHBIE OTBETHI U
MIPUBOJIUTH MIPUMEpBHI, HEJ0CTaTOYHO
CBOOOJHBIM BIIQJICHHEM MOHOJIOTHYECKOMN
peublo, JIOTUYHOCTBIO U TOCIENO0Ba-
TEJIbHOCTHIO OTBETA. Homnyckaer-cst
HECKOJIbKO OITMOOK B COJIEP)KaHUU OTBETa U




PCHICHUHU MMPAKTUYCCKUX BaﬂaHI/II\/JI.

Heynosnersopure CryzneHTOM JaH OTBET, KOTOPBIM COJIEPIKUT
JIBHO psl  CEpPbE3HBIX HETOYHOCTEH, OOHapy-
(ypoBeHb He KUBAIOIIUI HE3HAHUE IIPOLECCOB H3Y-
chopMupOBaH) JaeMOH TNpeIMETHOW 001acTH, OTINYaI0-

HIUicS HErIyOOKUM pPAacKpBITUEM TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMUPOBAHHBIMU HAaBBIKAMU aHaIHM3a
SIBJICHUHM, TPOLIECCOB, HEYMEHHUEM JaBaTh
apryMEHTHPOBAHHBIE  OTBETHI,  CJIaObIM
BJIaJICHUEM MOHOJIOTHYECKOM peubto,
OTCYTCTBHEM JIOTUYHOCTH u
MOCJIeI0BAaTEIbHOCTH.  BBIBOABI  MOBEpX-
HOCTHBI. PelieHne npakTUYeCKUx 3aJaHuil
HE BBIMIOJIHEHO T.€. CTYIEHT HE CIIOCOOCH
OTBETUTh  Ha  BONPOCHl  Jaxe  IpH
JOTIOJTHUTEIBHBIX ~ HABOSIIMX  BOMPOCAX
MIPETo/1aBaTeIIsI.

9. YYEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI
9.1. YueOHasi aiuTeparypa:
a) OCHOBHasl
1. I.B. CuByxun. Kypc o6meit pusuku. Uznarenscrso «Hayka», M., 2004.
2. B.M. fABopckuii, A.A. Jletnad. Kypc dusuxuy». U3narenscrBo «Briciias
mKoja», M., 2011.

3. N.B. CagenbeB. Kypc obuieit puszuxu «Kypce obuieit puznkny». U3narenscrBo «Hayka», M., 2011.
4. T.M. Tpopumosa. Kypc obureit pusuku «Kype obmeit puznkny». MznarensctBo «Beiciias mkosnay,
M., 2011.

0) 10MOJTHUTEIbHAS
1. 1.B. CaBenneB Kypc oOmieit ¢pusuku. M3narensctBo «Haykay, M., 2001.
2. P. ®eiiman, P.Jleitton, M. Connc. deiiMaHOBCKUK JICKITUHU TIO (PU3UKE.
Mup, 1965-1967, Bpim. 1-9
3. U.Kurens, ¥Y.Haiir, M.Pynepuman, 3.I1apcen, Peiidp ®@.Kpaydop.
bepkneesckuit kypc puszuxu. M., Hayka, 1971-1974. 1. 1
. JI. Opuep. ®usuka. M., 1981, 1. 1-2.

O, TSN

. N.B.CaBenbeB. COOpHUK BOIIPOCOB M 3a1a4 1o odmieit ¢puszuke. M, 1982.

6. @usnueckuil npaktukym. Ilox pen. B.M. BeponoBoii, M.: ®us-mar,
1976. 2u.

[*)

. B.M. fABopckuit, A.A. letnad. Kypc dusukny. M3natenscTBo «Boicas



mxkona», M., 2001.
9.2. UnuTepHeT-pecypchbl

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/html
ChemSoft 2004

NookrwnpE

9.3. IlporpammHoe obecnieyeHmne

YHuBepcuter odecredeH He0OX0IMMbIM KOMITJICKTOM JIUIICH3UMOHHOTO U CBOOOTHO
PacIpoCTpaHseMOro NPOrpaMMHOro 00ECIIEYeH ], B TOM YUCIIE OTE€UECTBEHHOIO MPOU3BOJICTBA.

Kaxnp1ii 00yyaromuiicsi B Te4EHHE BCETO Neproia 00ydeHUs: 00eCTIeYeH WHANBHyaTbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(POPMALIMOHHO-00pa30BaTEIbHOM Cpe/ie YHUBEPCUTETA
13 1000 TOYKH, B KOTOPOH UMEETCSI TOCTYI K MH(POPMALMOHHO-TEJICKOMMYHHUKAIMOHHOMW CETH
«VIHTepHEeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

VHuBepcuTeT OO€CeyYeH  CIeNyIOIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOIO

o0ecreyeHus.
1. JluueH3moHHOE mporpaMMHOe o0OecrieueHue, ucnoybzyemoe B Murl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii kommiaekc MMUC “Busyansaas Ctynus TectupoBanus™

1.4. AntuBupychHoe [10 Eset Nod32

1.5. CnpaBouno-mipaBoBasi cucrema “KoHcynbTaHt”

1.6. CmpaBouno-mipaBoBasi cuctema “I'apant”

Hap;my C TpPaAUIUOHHBIMU U3JaHUAMU CTYIHCHTBI U COTPYAHUKN UMCIOT BO3MOKHOCTDb
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA Oazamu JaHHBIX

Tabauya 9.1.
Ha3Banmue pecypca CcebLika/goctyn
DOnekTpoHHas 6ubanoTeka onnaitH «EanHoe OKHO K http://window.edu.ru
00pa3oBaTeILHBIM PECypcam»
«O6pa3zoBatenbHbIi pecypc Poccuny» http://school-collection.edu.ru

deepanbHbIi 00pa30BaTEIbHBIN TOPTAT: YIPSIKACHHS, http://www.edu.ru —
nporpammel, cranaaptsl, BY3b1, rectol EID, THA

denepanbHbIi EHTP HHOOPMAITHOHHO-00Pa30BaATEIbHBIX http://fcior.edu.ru -



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/
http://fcior.edu.ru/

pecypcoB (PLIOP)

OBC "KOHCVYJIBTAHT CTYJAEHTA". DnexktpoHHas
O6uOIMoTEeKa TEXHUYECKOTO By3a

http://polpred.com/news

N3 natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BuptyansHas Oubamnoreka

http://rvb.ru —

N3 natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAS
cucreMa

http://e.lanbook.com -

E>xenenenbHUK Hayku U oopasoBanus FOra Poccun
«AxkaneMus»

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

Hayunas anekrponnast 0ubimoTteka «e-Library»

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

DOnekTpoHHO-0ubnnoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPaBOYHAs CUCTEMa JOKYMEHTOB B cepe
obpazoBanus «MHPOpMHOY»

http://www.informio.ru

I/IH(bOpMaI_II/IOHHO-HpaBOBaH CHUCTEMa «KOHCYJ’ILT@.HT-HJ'IIOC»

CereBas BepcHs, 1OCTYIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

HNudopmannoHHo-TIpaBoBas cucrtema «l apanT»

CereBas BepcHsi, 1OCTyIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

OneKkTpoHHO-0nbnoTeyHas cucrema «tOpai»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) 6ubnuotreunsiit pona 'OY BO «MHrymckuit rocy1apcTBEHHBIH YHUBEPCUTET

2) KOMITBIOTEPHBIH KJIacc ¢ BBIXOJ0M B MIHTEpHET;

3) MynbTUMEANITHOE 00OPYIOBAHHE JIJISl YTCHUS JICKITUN-TTPE3CHTAIINN;

4) sneKTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI, MYIbTUMEIUITHBIE YHUBEPCAIbHbBIE

OHIUKIIONCONHN.

5) Meronuueckre yKka3aHus K BBIITOJHEHHIO Ja00OpaTOPHBIX paboT Mo Kypcy o01meit Gu3uky ,

W3/IaHHBIC TIpernojaBarensiMu Kadeapsl oomei duzuku Uarl'Y.

11. METOANYECKHE YKA3AHUSA 1A OBYYAIOIUXCA 11O OCBOEHHIO



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/

JTACIATITAHBI

Hucunmmna «@u3nka» HampasieHa Ha GopmupoBanue komnerenmii: YK-3, OITK-4.

[TpoMexyTouHas aTTecTalys IPEANOIaracT 3a4eT, SK3aMeH.

[Tpuctynas K M3y4YEHHIO IUCIMIUIMHBI, HEOOXOAMMO B TEPBYIO OUYEpeb O3HAKOMHTHCS C
cojepxkanueM paboueit mporpammsbl gucturinHb (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHU.

IIpu n3yuenuu u npopaboTKe TEOPETUUECKOI0 MaTepuaia i 6akaaaBpoB HEOOXOIUMO:
- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUUA MaTepuai U JOIOIHUTH €r0 C y4eTOM
PEKOMEHIOBAaHHOM 110 JTaHHOW TeMe JINTEPATyphI;
- IpPU CaMOCTOATEIIBHOM M3Y4YEHMM TEOPETHYECKOW TEMBbI CHEJNaTbh KOHCIEKT, HCIOJb3Ys
pekoMennoBanHble B PIIJI  nureparypHble  MCTOYHUKM M pecypchl  MH(OpPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT»
- IpPU MOJArOTOBKE K IPOMEXYTOUHOW aTTeCTallMM IO MOJIYJII0 MCIIOJb30BaTh MaTepuaybl (hoHna
OLICHOYHBIX CPEJCTB.

[TpakTuyeckue 3aHATUS MPOBOAATCS C LEJbIO YITYyOJIEHUS U 3aKpeIUIeHHUs] 3HAHWH, MOJy4eHHbIX
Ha JIEKIUSIX U B IPOLECCE CaMOCTOSATENbHON pabOThl HaJl HOPMAaTUBHBIMHM JJOKYMEHTaMH, Y4EOHOH U
Hay4YHOM JIUTEPATypPOU.

[Tpu moAroTOBKE K MPAKTUYECKOMY 3aHATUIO HEOOXO0IUMO:
- U3Y4YUTb, IOBTOPUTH TEOPETUYECKUI MaTepUall 110 3alaHHOMN TEME;
- [IpH BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBbIE 3a/1aHNUS,
BBITOJIHAEMBIE B Ay JUTOPUH.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATyPOH

Pabota ¢ yueOHOI U Hay4yHO! TUTEpaTypoll ABIIIETCs TIaBHON POPMOIT caMOCTOSTENbHOM
paboThl 1 HEOOXOAUMA MPHU MOJTOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKUX 3aHATHUSIX, K MOAYIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3aueTy. OHa BKJIIOYAeT MpOpabOTKY JIEKIMOHHOTO Marepuaia —
U3Y4YE€HHE PEKOMEHJOBAHHBIX UCTOYHUKOB U JIUTEPATyphl MO TemaTuke jJekuud.  KoHcmekT nexuuun
JOJDKEH  COofiepKaTh pe(epaTUBHYIO 3alliCh OCHOBHBIX BOMNPOCOB JIEKLUH, IPEI0KEHHBIX
npenogaBareneM cxeM (IpHU HUX JIEMOHCTpAIMH), OCHOBHBIX MCTOYHUKOB U JIUTEPATYpPhl MO TEMaw,
BBIBOJIBI 1O KaXJ0My Bompocy. KoHCHEeKT 1o/keH ObITh BBIIOJHEH B OTIENBHOW TeTpaau Io
npeaMery. OH J0JKeH ObITh aKKypaTHBIM, XOPOLIO YMTAEMbIM, HE COJIEP’KaTh HE OTHOCSIIYIOCS K
TeMe UH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOSTEIbHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIIIOJIHEHBI TAaKXKE aKKypaTHO, COJEP)KaTh OTBETHI HAa KaXKAbII IMOCTABJICHHBIM B TeMe BOIPOC,
UMETh CCBUIKY Ha MCTOYHHUK MH(pOpMalMu ¢ 00sS3aTelbHBIM YKa3aHMEM aBTOpa, Ha3BaHUSA M Toja
U3JJaHKS UCTIONb3yeMOM HaydyHOW JuTeparypbl. KOHCIEKT MOXeT ObITh OMOPHBIM (COJEpXKaTh JIUIIb
OCHOBHbI€ KJTFOUEBbIE TO3UIMH), HO IIPU 3TOM MO3BOJISIOLUIUM AaTh MOJHBIN OTBET 110 BOMPOCY, MOKET
ObITH OAPOOHBIM. OOBEM KOHCIIEKTa ONPEAEIAETCS CaMUM 00 y4YaroIIUMCS.
B nporiecce paGoTsl ¢ yueOHOM U HAYYHOM IUTEPATypOil OOYJAFOIIIHIICS MOXKET:
- JIeJaTh 3allMUCH MO0 XOJYy YTEHHs B BHJIE€ NMPOCTOrO MM Pa3BEpHYTOro IIaHa (CO34aBaTh NEPEUYCHBb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);
- COCTaBISITh TE3UCHI (LIMTHpOBaHHE HauOoJee BaKHBIX MECT CTaTbH HIM MOHOTpaduu, KOpOTKOe
U3JI0’KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBHUTh @HHOTALUH (KpaTKoe 0000IIEHNE OCHOBHBIX BOIIPOCOB Pa0OTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI).



Pabouas mporpamma nuctuminHbl «®Du3KMKa» COCTaBICHA B COOTBETCTBUU C TPeOOBAHHUIMU
®I'OC BO mno cnemmansHoctn  04.03.01. «Xumus (ypoBeHb OakanaBpuara)y, yTBEP>KICHHOTO

nmpuka3oM MuHHCTEpCcTBa 00pa3oBaHusl U Hayku Poccuiickoit @eneparuu ot 17 wuromst 2017 r. Ne
671

[TporpamMmmy cocTaBmia: qoneHT Kadeapsl oomei ¢pusuku [alitykuesa 3.X.

Pabouas nporpamma yTBepikJeHa Ha 3aceJaHuu Kadeapbl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or «_13 » wmapra 2025 .

Pabouas nporpamma oo0peHa yueOHO-METOIUYECKUM COBETOM XHMHUKO-OMOIOTrHYECKOro

g]!aK YJIbTCTA

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 .




CeeeHus 0 nmepeyTBep KIeHUN MPOrpaMMbl HA OYepPeaHO YUeOHbIH ro u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennbie U3MeEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




