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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heasimu n3y4eHus y4eOHOM AUCHUIIUHBI «PU3MKA» ABJSIOTCH:
- (opmupoBaHuEe y CTYIEHTOB CHOCOOHOCTH BBISBJISTH ECTECTBEHHOHAYYHYIO CYIIHOCTb
npobsieM B xone MpopecCHOHANTbHON NEATEIbHOCTH U MPUBIEKaTh (PU3NKO-MaTeMaTHUECKUN
anmnapar AJis €ro peleHus;
- NPAaKTUYECKOE HCHOJb30BaHME (yHIAMEHTANbHBIX pa3fenoB (GU3MKA (MEXaHUKa,
MOJIEKYJIsipHasi (U3MKa U TEPMOJUHAMHKA, SJIEKTPOJAMHAMUKA W ONTHKA, OCHOBBI KBaHTOBOM

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

2. MECTO JUCHMILJIMHBI B CTPYKTYPE OIIOII BO CIELHUAJIMTETA

Jucuunnuna «Pu3rkay BKIOYEHA B 00513aTENbHYIO YacTh QUCHUILIMH broka 1.

K wucxomgnsiM TpeOGoBaHHSM, HEOOXOIUMBIM JUISI U3YyYEHHUS TUCHUILTUHBI «DU3NKaY,
OTHOCSITCSI 3HAHUS, YMEHUS M BUJbI JEATEIHHOCTH, COPMHPOBAHHBIE B IMPOILIECCE M3YUCHUS
bu3uKy B cpeaHeit o01eo0pa3oBaTebHOMN IITKOJIE.

Jucuunnuna «Pu3nKay SBISETCS OCHOBOW AJIs U3YYeHHS] «AHATUTUYECKOU XUMHUK,
«Duzndeckont Xumumny, «Oprannueckon XuMuny», « QU3HUYECKUX METOI0OB UCCIICIOBAHUS,
«KBanToBoO# XuMuny», «CTpoeHuUs BEIIECTBA» U OCYLIECTBICHUS JalbHENUIIEH
npodhecCuOHANBHOM NeSTeNbHOCTH.

Taomauma 2.1.

CBs3b JUCHHUILIAHBI «DU3HKAY C moCjaeIy M TUCHUNJIHHAMYA U CPOKH HX

U3y4YeHHUs!
Kon JIMCUUIUINHBL, PEAIECTBYIOINE TUCIIUIIIINHE Cemectp
JCITUTLTAHBI «Duznkay

b1.B.06 KBanToBas xumus 4

b1.0.07 Oprannueckast XuMus 5,6

51.0.08 dusnueckast XUMHS 5,6

b1.0.25 PuU3nYECKUe METOAbI UCCIIETOBAHUS 6

b1.0.09 CtpoeHue BemecTBa 5

b1.B.07 BricOKOMOTNIEKYISIPHBIE COEUHEHUS 7
b1.B.JIB.03.01 | KomiounmHas Xumust 8

b1.0.10 MaremaTtuka 2




B pe3yabTare n3yueHus AMCHUNIUHBI CTYAEHT J0JIKEH

3HATh:

- (hyHIaMeHTaNbHbIE pa3/ienbl (GU3UKH: MEXaHHUKY, MOJICKYISIPHYIO (PU3HKY B TEPMOJUHAMUKY,
JNIEKTPOIUHAMUKY W ONTHKY, OCHOBBI KBAaHTOBOM MEXaHHMKM W HCIIOJIB30BAThH IOJyYCHHBIC
3HAHUA ITpU 00BACHEHNHT PE3YIBTATOB XUMHUUYCCKUX DKCIICPUMCHTOB,

- OCHOBHBIE (u3HYecKue SBICHUS, (GYHIaMCHTAIBHBIC MOHATHSA, 3aKOHBI W TEOPHU
KJIACCUYECKOI U COBPEMEHHOM (PU3HKH.

YmMeTh:

- HCIOJNb30BaThb TEOPETUYECKUE 3HAHMSA MpPU IUIAHUPOBAHMSI XHMUYECKUX MCCIIEI0BaHUM,
aHaJIM3a SKCIEPUMEHTAIBHBIX JAHHBIX U MOATOTOBKU HAYUHBIX ITyOIMKaLIHA;

- peulaTh TUIIOBBIE 3a/1a4M 110 OCHOBHBIM pa3zesiaM JIUCLUIUINHBI;

- TNPUMEHATH MOJIyYEHHbIE 3HAHUA MO (PU3MKE NPU M3YYCHUHU JIPYTHX TUCLMILINH, BBIICNIATH
KOHKpeTHOe (U3MYEeCKoe CcoAep)KaHWe B NPUKIAAHBIX  33dadax  [poecCHOHATBHON
NEeSITEbHOCTH.

Baagern:

- COBpeMeHHOﬁ Haquoﬁ annapaTypoﬁ, HaBbIKaMH BCACHH A (I)I/ISI/I‘IGCKOFO OKCIICPUMCHTA,
- OCHOBHBIMH METOJaMHU INTOCTAaHOBKH (1)I/ISI/I‘~I€CKOFO OKCIICPUMCHTA, UCCICIOBAHUA U PCUICHUA
3aaad.

3. KOMIIETEHIAA OBYYAIOUIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHU JTUCHUITJIUHBI
[Ipomiecc wu3ydeHUsT TUCHMIUIMHBI HaAmpaBJeH Ha (HOPMUPOBAHHE DIIEMEHTOB
cienyromux komneteHIud B coorBeTcTBUU ¢ PI'OC BO u OIIOII BO mno nanHomy

HAITpaBJICHUIO ITOATOTOBKHU:

Kon HaumeHoBaHue HNuaukarop B pe3yabTarte ocBOeHMs
KOMIeTeHI KOMIIEeTeHIIN U JOCTUKEHHSA AUCHUILIMHBI 00yYalomuiics
HH KOMIIeTeHIINH HOJIKeH:

Ynueepcaﬂbnbte Komnemenuuu u uudukamopbt UX 00CMUNCeHUA




YK-3

Cnoco0eH ocymecT-
BJISITH COI[HATBHOE
B3auMoOjIelicTBHE 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 ILCI‘/'ICT'
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 IICITH.

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,
STHHYECKUM M PEIIUTHO3HBIM MIPH-
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 YOCIKIACHHMS, apryMeH-
TallMU CBOCH IIO3UIIUH;

- CYIITHOCTHBIE XapaKTePUCTUKA U
THTIONIOTHIO JIUJIEPCTBA;

- ¢akTopsl 3phexkTuB-HOTO THIEP-
CTBa.

Ymerb:

- 3¢ QeKTHBHO B3aUMOJICHCTBOBATh
C IPYTUMH YICHAMHU KOMaH/IbI, B
T.4. y4aCTBOBaTh B 0OMeHe HH(DOP-
Maluei, 3HaHUSAMU U OIIBITOM, U
MPE3CHTALIUU PE3YJIbTaTOB PaOOTHI
KOMAaH/Ibl; - TUIAHUPOBAaTh, OPTaHU-
30BBIBaTh U KOOPAHMHUPOBATH pa-
OOTEI B KOJUIEKTHUBE;

- IO/IJIEPYKUBATH B KOJUIEKTHBE
NIEIOBYIO, IPYKeM00HYI0 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

CnocobeH TLUIAHUPO-
BaTh padoThHI XMMHYe-
CKO#i HANIPABJIEHHOCTH,
oOpadaTbIBaTh W HWH-
TepnpeTHpoBaTh  IO-
JIy4YeHHbIe Pe3yJIbTAThI
c HCIO0JIb30BaHUEM
TeoOpeTHYECKHUX 3HA-
HUH W NPaKTHYeCKUX
HABBIKOB pelieHust
MaTeMaTHYeCKHX U
¢usnyeckux 3agau

OIIK-4.1. Hcnoms3yer
0a3oBble  3HAHUA B
obnacT MaTeMaTUKA U
GM3UKA TIpH  TTIAHUPO-
BaHUU pa0dOT XUMUYE-
CKOH HaINpaBJICHHOCTH
OIIK-4.2.
OO0pabatbIBacT JaHHBIC
C UCIIOJIb30BAHUEM
CTaHIAPTHBIX CIIOCO0OB
anmnpoKCUMAllMd  YHC-
JICHHBIX XapaKTEPUCTUK
OIIK-4.3.
WHurepnperupyer  pe-
3yJIbTaTbl XUMHUYCCKUX
HAOJIIOJICHU C  HUCIO-
TB30BaHUEM  (uU3NYec-

3HaTB: TEOPETHYECKHE OCHOBBHI
OpraHWYecKOl  XUMHH,  COBpe-
MEHHBII ypOBEHb €€ pPa3BHUTHUS;
OCHOBBI OPTraHIMYECKON XUMHH,

¢usnueckoid  XxuMuHM,  (QUBHKH,
MaTEeMaTHKH.

Ymers:

ompeneNniaTh W aHAIW3UPOBATh
npobjaeMbl XWMHH, ILIaHUPOBAThH
CTPAaTeTHIO HX pEIICHHS; HCIIONb-
30BaTh ~ 3HAHUS  TEOPETHYECKUX
OCHOB XHMMHUHM, QHU3UKH U Ma-
TeMaTHKH  JUIA  IUTAaHUPOBAHMS

XUMHAYECKOTO JKCIEPHUMEHTa, 00-
pabOTKM W HHTEPHpETALUH IIOJTY-
YEHHBIX PE3YyJIbTATOB

Bnanerb: HaBBIKAMH COCTaBJICHHS

KHUX 3aKOHOB U IpeJc- aaropuTMa  pelieHHs  HKCIEpH-
TaBJICHUN MCHTAJIbHbBIX u pacy€THO-TCO-
PETUYECKUX 3aaa49 B obnact
OpFaHI/I‘IeCKOﬁ XHUMHU, Marema-
THYECKUM  almapaToM  HeoOXo-
JUMBIM JJIsL peUICHUA 3aJda4
OpraHu4YeCcKOi XUMHHU
4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI
Tab6auna 4.1.
O0bem IMCUMIJIMHBI M BUABI Y4e0HOH padoThI
Bua yueOHOii padoThI Bcero uyacos 1 cemecTp 2 cemecTp
OO611ast TPYAOEMKOCTh IUCIUIITUHBI 252 108 144
AyIIUTOPHBIE 3aHATHUS 152 68 84
Jlexun 70 36 34
JlaboparopHble 3aHSITHS 82 32 50
CamocTosTeapHas paboTta 73 40 33
KoHTposnb 27 - 27

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

5.1. CTpyKTypa IMCUMILIUHBI

3AHATUN

O6H_[a}1 TPYAOCMKOCTD JUCHUIIIIMHBI COCTABJIACT 7 3a4eTHBIX CAUHUII, 252 daca

Taoauna 5.1.

NeNe

HaumenoBanme pa3jaena

ce

Bunnl

DopMbI




n/n (Tembl) y4eOHOi padoThl TeKYIero KOHTPOJIA
ycrneBaeMoCTH
J | J3 | CP

1. Beenenne. ®duszmka kak 1 - 1 Co0OecenoBanue, TECTOBBIM
HayKa M KaK ydeOHas KOHTPOJIb, OTYET 110 JIa-
JUACIUTUIMHA. [Ipeamer GopaTopHoii paboTe.
MexaHuku. OCHOBHBIE (- K 6 1

OHTpOJIbHAs paboTa
3UYECKUE MOJICTTH MaTepu-
aJIbHBIX TCI.

2. Kunematnueckoe ommca- 1 1 1 CobecenoBanne, TECTOBEIH
HUE JBW)KCHHUS YaCTHII. KOHTPOJIb.
[TocrynarensHoe U Bpa-

[IaTEIbHOE JBUKEHUE a0- Konrtponbnas padota 2
COJIFOTHO TBEPJIOTO TeJa.

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

LIMAJbHBIE CUCTEMBI OTCUE- KOHTPOJIb.

Ta W TMPUHIUI OTHOCH-

tenpHOCTH. [IpeoOpazoBa- KontponbHas padora 3
aug Ianumes.

4, 3aKOH COXpaHEHUs UM- 1 2 2 CobecenoBanne, TECTOBBIH
yJibca. AJIUTHBHOCTD KOHTPOJIb.

Maccel. llenTp macc. 3a-
KOH COXpaHEHHsS MOMEHTa Konrponbhas pabora 4
UMITyJIbCa.

5. | Pabora u xuHeTHueckas 2 1 2 CobecenoBanne, TECTOBBIH
sHeprus. lloreHunanbHas KOHTPOJTb.
JHEprus. BryTtpennss
SHEeprust 3aKOH COXpaHe- Konrponbhas pabora 5
HUSI SHEPTHH.

6. | YpaBHeHus JIBUKEHUS 2 1 1 | CobecenoBanue, TECTOBBIM
TBEpAOro Ttena. MomeHT KOHTPOJIb.

WHEPUUMU  OTHOCUTEIBHO
ocu. Kunernueckasi sHep-
TUsl TBEPAOTO Tena.

7. Kunematnka  rapmoHm- 1 1 2 CobecenoBanune, TECTOBEIH
yeckux Kojebanuii. [ap- KOHTPOIb.
MOHUYECKUN  OCIUIIIATOP
DHepreTu4ecKkue COOTHO- KonTponbnas padota 6
meHus. MasTHUKH.

8. | 3aryxaromue KosieOaHUs 2 2 2 CobecenoBanune, TECTOBEIH
rapMOHHUYCCKOro - OoCHuJI- KOHTpPOJIb.
nATopa.  BbIHyXIeHHbIE
KoJe0aHus o1 AecTBHEM Kontponbnas pabota 7
CHHYCOUJAJIbHOW CHJIBI.

9. Onucanue OBUKEHUSI KU- 2 2 1 CobecenoBanue
nkocte. UneanpHas xXKua-

KOCTb. YpaBHeHue bep-




HyJIU. Bs3kast ;KMIKOCTb.

10.

[Toctynatel cneunanbHOMI
TEOPUH OTHOCHUTEIHLHOCTH.
[IpeobpazoBanus Jlopenma
W UX CJICACTBHS.

CobecenoBanue

11.

Wmnynec u  oSHeprus B

PETATUBUCTCKON Mexa-
HUKe. B3anMocBs3p Maccel
Y DHEPTUH.

CobecenoBanue

12.

MounekynspHO-KUHETH-
4yeckas TeOopUs Huaeallb-
HOro rasa. 3akoH pac-
IIPEACIICHAsT  CKOpPOCTEH
Makcsenna. bapomer-
puueckas  Qopmyna u
pacnpenenenue  boibu-
MaHa.

CobecenoBanue

13.

[lepBoe Havano TepMOAM-
Hamukd. OOpatumeie u
HEoOpaTuMbIe TPOLECCHI.
Tennoemkocts. Annaba-
THUYECKHH TpolLecc.

CobecenoBanue

14.

OuTponus. Bropoe Hayano
TEPMOJUHAMHUKU. DHTPO-
AT U BEPOSTHOCTh. Teo-
pema  Hepncra. Ilukn
Kapso.

CobecenoBanue

15.

Peanbnbie rasel. YpaBHe-
HHE Ban-nep-Baaneca.
N3orepmbr  BaHn-gep-Ba-
anbca M HMX CpPaBHEHHE C
JKCIIEPUMEHTAIIBHBIMU.

CobecenoBanue

16.

@da30BbIC pAaBHOBECUS W
IIpEBpaLICHNs. Y PaBHEHHE
Knaneiipona-Knaysuyca.

CobecenoBanue

17.

[Ipenmer  Kknaccuyeckoi
NNEKTPOAUHAMUKH. JIEK-
Tpoctaruka. 3akoH Kyio-
Ha.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

18.

DIJIEKTPOCTATUYECKOE TTOJIE
B JIUAJIEKTPUKAX.

CobecenoBaHue,
TECTOBBIN KOHTPOJIb.

19.

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

Co0OecenoBanue,
TECTOBBIA KOHTPOJIb.
KonTtponbHas padora 8

20.

MarnutHoe mnone. Cuna
Jlopenna u cuia Ammepa.
JIBH>KEHHE 3apsga B
MarHuTHOM THOJIE.

Co0OecenoBanue,
TE€CTOBBIN KOHTPOIIb.




21. | DnexTpoMarsHuTHas HMHIY- 2 1 1 Cobecenosanue,
Kuua.  MakcBelioBcKas TECTOBBIA KOHTPOJIb.
TPAKTOBKA SIBJICHHUS 3JIEK- KonTtponsHas padora 9
TPOMarHUTHON MHIYKLIUH.

22. | Camomnnykuus. Tokn mpu 1 1 2 cobeceioBaHNe
3aMbIKaHUU U pPa3MbIKaHUU
nend. BzaumoumHIyKLHS.

OHeprusi MarHUTHOIO IO-
Jsl.

23. | IlepemeHHBI TOK. 3aKoH 1 1 2 CobecenoBanue,
Owma u npasuno Kupxroga TECTOBBII KOHTPOJIb.
JUISL TIEPEMEHHBIX TOKOB. Kontposnbnas padora 10
MomHOCTh TEPEMEHHOTO
Toka. TOK  cMeleHHs.

YpaBHe-uuga Makceria.
36 | 32 | 40
Hroro 3a 1-ii cemecTp:

1. | IIpenmer onTuKU. OJek- 1 2 1 CobecenoBanne
TpOMarHuTHas  OpUPOAA
CBETa.

2. CaolicTBa 3J€KTPOMarHuT- 1 2 1 CobecenoBaHnue,
HeIX BOJH. Dddexr on- TECTOBBIN KOHTPOJIb.
uepa. KonTponbHas padota 11

4. | OTpaxkeHHE U IPEIOM- 2 2 1 CobecenoBanue
JIeHWE CBEeTa Ha TPaHHMIC
pasgena JByX JMDJEKT-
pukos. [lonspusanusa npu
OTPOKEHHH U  TPEIOM-

JICHUU

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

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

Openena.  Meron  30H
Dpeners.
8. | dudpakuroHHas pemerka. 2 2 1 CobecenoBanue
Judpakiuss  peHTreHOB-
CKHUX JIyuell B KpHCTaax.
TennoBoe u3ryyeHue.
9. | Ionspu3zamus cBera. 2 2 2 CobecenoBanue,
TECTOBBIA KOHTPOJIb.
KonrtposnsHas pabdora 13

10. | Hducnepcust cBera. Hop- 2 2 2
MaJbHas M aHOMaJbHas
aucrepcun  cBera. Bon-

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




CIIEKTpEe HM3Iy4YeHHUs abco- TECTOBBIN KOHTPOIIb.
JIOTHO  YEpHOTO  Tena. KonTponbnas pabora 14
3akon Kwupxroda, Creda-

Ha-boabpiMaHa.

12. | Pacnpenenenue Makc- 2 2 2 CobecenoBanue
Besuia. KBaHToBas rumote-
3a [I;laHka.

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

14. | BoysiHOBBIE CBOMCTBAa MHK- 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. KBanToBOe 00bsicHEHHE 2 2 1 CobecenoBanue
JIaBJICHUS CBETA.

18. | Audpakuus 351eKTpOHOB U 2 2 1 CobecenoBanue
HelTpoHOB. COOTHOIIEHKE
HEOIIPENEICHHOCTEN.

Ypasuenue lpeaunrepa.

19. | Atom Bomoposaa. DHepre- 2 4 2 CobecenoBanue
TUYECKUE  YpPOBHU U
CHEKTp u3nydeHus. MHo-

TOYJIEKTPOHHBIE  ATOMBI.
[Tpunnnn [aymnu.

20. | Ilepuoguueckast cucrema 1 4 2 CobecenoBanue,
2JIeMEHTOB  MeHieneeBa. TE€CTOBBIN KOHTPOJIb.
CrtpoeHue aTOMHOTO sifpa. KonTponbHas pabota 16
HckyccrBenHas u  ecrec-

TBEHHas  paJMOAKTHUBHO-
CTb.

21. | 3akoH PaaTuoOaKTUBHOTO 2 2 1 CobecenoBaHue,
pacmana. DHeprus CBS3H.
PagnoaktuBHbIE
MIpeBpaICHUS SIIEp.

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

Konrponsnas pabdora 17
HUTOI' O 3a 2-o0ii cemecTp 34 | 50 | 33
Hroro 3a roxa: 70 | 82 | 73
5.2. Conep:xxaHue TUCHMILTHHBI
Moayas 1

BBEJIEHUE




TEMA 1. ®u3nka Kak HayKa.
Metoabl pU3NYECKOTr0 MCCIEOBAHUSA: OIBIT, TMIIOTE3a, IKCIEPUMEHT, Teopusa. MareMaTHka u
¢u3uka. dusuka U ecrectBo3HaHue. Punocopus u Qusnka. Baxuelmme sTanbl HCTOPUM
¢usuku. Pons ¢usukm B oOpazoBanmu. OOmasi CTpykTypa M 3amadu Kypca ¢usuku. Ponb
u3Mepenuil B pusuke. EnuHUIB 13MepeHus u cucteMbl equHuL. OCHOBHBIC €TMHUIIBI.

MEXAHHUKA

TEMA 2. I[Ipeamer MexXaHUKH
Kilaccnueckass ¥ KBAaHTOBAask M KBAaHTOBAas MEXaHMKA. HepenaTuBUCTKAass W pEIATUBHUCTCKAs
mexanuka. Kunemaruka u nuHamuka. OCHOBHbBIE (PM3NYECKHE MOJCIH: YacTHIa (MaTepraibHas
TOYKa), CUCTEMA YacCTHIl aOCOJIFOTHO TBEPOE TEJIO, CILIOLIHAS Cpe/a.

TEMA 3. Kunematrnka
Cucrema otcuera. CkansipHble U BEKTOpHble (u3NYecKue BeauuuHbl. KuHemaTtnueckoe
onucaHue ABMWKEHMs yacTull. CKopocTh U yckopeHue. O cMbIciie MPOU3BOIHON U MHTErpaia B
OpUIoKeHnHU K pusnueckum 3aaadam. [loctynarenbHoe U BpalaTebHOE JBU)KEHUE a0COIOTHO
TBEPJIOTrO Tela. YTII0oBas CKOPOCTh U YIioBoe yckopeHue. CTeneHn cBoOOIbl.

TEMA 4. luHaMHKa 4aCTHIl
IlepBbiii 3ak0oH HpIOTOHAa M HMHEpLMANBHBIE CUCTEMBI OTcueTa. [IpMHIMII OTHOCHTEIBHOCTH.
[Mpuniun amunes. MuBapuanTsl npeoOpa3oBanus. Cuna. Bropoit 3akon Heriorona. Macca u
umnynasc. COCTOSIHMSI 4YacTULBI B Kiaccudeckol MexaHuke. Tperuit 3akoH HproToHa B
KJIACCUYECKOM MeXxaHuKe. ['paHuIbl NPUMEHUMOCTH KJIACCHUYECKOro crocoda OnucaHus
JIBUKECHHSI YaCTULL.

TEMA 5. 3ak0oHbI COXpaHeHHUs] B MEXaHUKe
3aKOH COXpaHEHMs UMITyJbca. AIZIETUBHBIN 3aKOH COXpaHEHMs Macchl. LleHTp Macc U 3aKOH ero
JIBUXKEeHUs. MOMEHT UMIynbca. Y paBHEHHE MOMEHTOB. 3aKOH COXPAHEHUs MOMEHTa HMITYJIbCa.
Pabora. MourHocts. Kunernueckas. DHeprusi. KoHcepBaTUBHbIE U HEKOHCEPBATHBHBIE CHUIIBI.
[ToreHunanbHass dHeprus. BHyTpeHHSs 5SHeprus. 3aKOH COXPAHEHUS DJHEPIHMHU. 3aKOHbI
COXPaHEHHUs U CUMMETPHUs IIPOCTPAHCTBA U BPEMEHH.

TEMA 6. HeunepuuajbHbie CHCTEMbI 0TCYETA
Ornuncanne IBMKEHMS YaCTULl B HEMHEPLUHUAIBHBIX cucTeMax orcuera. Cuia
uHepuuu. I'paBuTaniioHHas Macca. DKBUBAJICHTHOCTh MHEPTHOW U TPaBUTAILIMOHHOM Macc.

TEMA 7. IlunaMuka TBepAOro reJja
YpaBHEHME NBUXKECHUSA TBEPAOro Tena. MOMEHT MHEPLMH TBEPAOrO TEJla OTHOCUTEIBHO OCH.
Bpamarensupiii momeHT. KuHeTmyeckass SHeprusi TBEpPAOro  Tella, COBEPLIAIONIIETO
MOCTYNATEIbHOE U BPaIlaTeNbHOE ABMKECHUA. [ MPOCKOIIBI.

TEMA 8. Koaeoanus



Kunemarnka rapmoHuueckux KoneOanuii. BektopHbie nuarpammbl. KowmmiekcHas ¢opma
MPEJICTAaBICHUS] TapMOHUYECKUX KosieOaHui. ['apMOHMYECKUH OCIMILIATOP. DHEpPreTuyeckue
COOTHOLIEHUS. J[BI)KEHUE CHCTEMbI BOJIM3H YCTOWYUBOTO MOJOKEHUS paBHOBecHs. MasTHUKU.
3aryxatomue Konebanusa ocuwuiaropa. Kosdduument 3aryxanus, morapudpMuueckuit
JEKPEMEHT, JOOPOTHOCTb. BBIHYXIeHHbIE KOJeOaHHs TapMOHMYECKOTO OCLWJIIATOpA IOJ
JIEHCTBUEM CHHYCOMJAIBHOM CUJIbI. AMIUTUTY/IA U (pa3a BEIHYKJICHHBIX KoJieOaHui. Pe3onanc.

TEMA 9. MexaHuKa ;KHAKOCTEH U ra3oB
Kunemarnueckoe JIBHXKEHUSA JKHAKOCTU. YPaBHEHUE JBHXKECHUS KUIKOCTH. IMneanpHast
KUJIKOCTh. CTallMOHApHOE COCTOSIHUE HACATIbHOM KUAKOCTH. YpaBHeHue bepuymim. Bszkas
KUAKOCTb. Cuibl BHYTpeHHEro TpeHus. CTallMoHapHOEe TedeHue Bs3KoM xuakoctu I[lonsitue
TypOyJIEHTHOCTH. [BUKEHUE TeM B )KUIKOCTSIX U ra3ax.

TEMA 10. PeassTuBMCTCKAasA MeXaHUKA
[TocTOSHCTBO CKOpPOCTM CBETa B MHEPUUAIbHBIX cuUcTeMax orcdera. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH, UIMH M MPOMEXYTKOB BpemeHH. [IpeoOpazoBanus Jlopenua. MHTepBan
Mexay coObiTusiMu. Cl0KEHHE CKOPOCTeM B pPENsSTUBUCTCKON MexaHuke. [IpeobpazoBanus
MMITYJIbCA U DHEPIuH. B3anMOCBs3b MacChl U SJHEPTUN.

Moayas 2
MOJIEKYJISAIPHASA ®PU3UKA U TEPMOPANHAMUKA

TEMA 11. MonekyasipHO-KMHETHYECKASA TEOPUSs
Nneanenbiii ra3. JlaBiaeHue raza C TOYKM 3pEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpPHH.
MonexkyJIsipHO-KHHETUYECKUI CMBICII TEMIIEPATyphl. Y PaBHEHHE COCTOSHHS HACAIBHOIO rasa.
3aKOH paBHOMEPHOTO pACHpPENeNeHUs] SHEPrUy TEIIOBOTO JBMIKEHUS CTENEHsSM CBOOObI
MOJIEKYJl. BHYTpeHHss dHEprus NAealbHOTO ra3a. 3aKOH paclpeesIeHus: CKopocTeil Makcsena.
Pacnipenenennie Moisiekyn 1o aOCOJIIOTHBIM 3HA4YeHMsIM cKopocTedl. CpeaHue CKopocTu
TEIUIOBOTO JIBIKEHHUS MoJieKyll. bapomerpudeckas popmyna u pacnpenenenre bonbimana.

TEMA 12. Tepmoaunamuka
Pabora n xonmuecTtBo TernoThl. [lepBoe Hayano TepmoauHamMuku. OOpaTumble 1 HEOOpaTHUMBbIe
npoueccel. Terumoemkocts. Knaccuueckas Teopus TEIUIOEMKOCTH HJIEAIbHBIX Ta30B H €€
OTpaHMYEHHOCTb. AnuabaTHbIl mpouecc. OHTponusa. Bropoe Hawano TepMOIWHAMUKH,
[Tpuniun HeoOpaTMMOCTH. OHTpomMs M BeposTHOCcTh. Puykryanuu. Teopema Hepcra.
[Muknuueckue npouecchl. [ukin Kaprno. Makcumansusiii KI1/I tennosoii. TepmonnnaMuueckas
niKajga temneparyp. TepMoanHaAMUYEeCKUEe MOTEHIUABI.

TEMA 13. SIBJjieHusi mepeHoca
Juddysus, TenaonpoBoJHOCTh, BA3KOCTh. KuHemMaTnueckrue XapakTepUCTUKH MOJIEKYIISIPHOTO

JABMIKCHUA. DEeHOMEHOJIOTHYECKOE OMHUCAHUC, MOJICKYJIAPHO-KUHCTUYICCKAsA TPAKTOBKA SIBJICHUI
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nepeHoca. Koadpduument muddysun, TemmonpoBOIHOCTH, BA3KOCTH M HUX CBSI3b C
MOJIEKYJISIPHBIMH XapaKTEPUCTUKAMHU.

TEMA 14. PeajibHbIe ra3bl
VpaBuenue Ban-nep-Baansca. UM3orepmbel  Ban-mep-Baansca W uMX  CpaBHEHHME  C
JKCIIEpUMEHTaIbHBIMU. MeTacTaOunbHble cocTosHusA. Kpurtndeckas Touka. BHyTpeHHss
sHeprusa Ban-nep-Baansca. ®a3oBbie paBHOBecHsi M IpeBpaileHus. ¥YpaBHeHue Kitaneitpona-
Kinaysuyca.

Moayas 3
IJIEKTPUYECTBO

TEMA 15. IlpeameT KjIacCU4eCKO 3JIeKTPOAUHAMUKH.
Wnes 6nu3koaedcTBUS. DISKTPUUIECKUN 3apsi]l U €r0 IUCKPETHOCTb.

TEMA 16. DiiekTpocTaTnKa.
3akon Kynona. HampsokeHHocTs snexktpuueckoro mois. [lpuHimun — cymeprio3uuuu.
ONEeKTpUYecKUd [unoab. Jlumosb BO BHEHNIHEM JJeKTpocTaThdeckoM mnone. Ilotoxk u
JUBEPreHuusl BEKTOPHOIO oJIs. DJeKTpocraTuieckas teopeMa ['aycca. [Ipumenenue teopemsl
l'aycca k pacuery 3jieKTpocTaTUYECKUX Mo, [I0TeHIManbHOCTh 3JIEKTPOCTATUYECKOrO TOJIS.
[Mupkynsuuss 1 poTOp dJEKTpocTaTHueckoro mois. CKalspHbIA MOTEHIMal W €ro CBs3b C
HaAIPsDKEHHOCTBIO 2JIEKTPOCTaTHYeCcKoro nois. Y pasHenus Ilyaccona-Jlannaca.

TEMA 17. DuekTpocTaTn4ecKoe 1moJie B AUJICKTPHUKAX
[Tonspuzanus ausnextpuxos. [lonsgpuzoBanHocTs. [lonspuzanuonsblie 3apsaapl. DIEKTPUUECKOE
cMmeleHue. Jluanektpuyeckas NMpoHUIIAEMOCTb. OCHOBHBIE YpaBHEHHS 3JIEKTPOCTATHKHU IS
JUDJIEKTPUKOB. | paHNUHBIE YCIOBHUS HA IOBEPXHOCTH pa3zeiia ABYX IUIIEKTPUKOB.

TEMA 18. IIpoBOAHHKH B 2JICKTPOCTATHYECKOM I10JIE
[ToBepxHOCTHBIE 3apsAnbl. DneKkTpocTarnueckas 3amurta. KoadduimenTsr eMKoCTH U B3aUMHOMN
€MKOCTH MTPOBOAHUKOB. KoHIeHCaTOpbl. EMKOCTH KOHJIEHCATOPOB.

TEMA 19. DHeprust B3auMoeiCTBHUSI JJIeKTPUYECKUX 3aPs/10B
OHeprus 3apsyKEHHBIX INPOBOJHUKOB. OHEprus KoHJeHcatopa. IlnoTtHocts sHeprum
AIIEKTPOCTATUYECKOTO TOJISL.

TEMA 20. ITocTOSIHHBIH 31eKTPUYECKUH TOK.
[TnotHOCTH M cuia Toka. 3akoHbl OMa u Jxoynsa-Jlenna B nokansHOU hopme. CTOPOHHHE CHIIBL.
O/1C. 3axonsl OMa u JIxoyns-Jlenua B unterpansHoii ¢popme. [TpaBuna Kupxroda.

Monyas 4
MATHETHU3M
TEMA 21. MA'HUTHOE I10JIE
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Cuna JlopeHua. MaruutHas MHAYKIUS. J[BUJKEHUE 3apsKEHHBIX YaCTUI[ B JJIEKTPUUECKOM M
MarHuTHoOM nojisx. Cuia Amiepa. BUTOK ¢ TOKOM B MarHUTHOM I0j€. MarHuTHbBIII MOMEHT.
3akoH buo-Capapa-Jlanimaca. MarHuTHoe mnoJjie NOPSIMOJIMHEMHOTO IPOBOJHHMKA C TOKOM.
MarnuTtHO€e 1oJie KpyroBOro TOKa M [MUPKYJISALHS MAarHUTHOTO 1MOJisi. MarHUTHOE 1oJjie JJIMHHOTO
COJICHOM/1a. BEKTOPHBIN OTEHIHAAIL.

TEMA 22. MarauTHOe 1oJjie B Belecrse
HamarnnumBanue BemecrBa. HamarnmdyeHHoctb. MonekynspHble TOkH. HanpskeHHOCTB
MarHuTHOTO ToJis. MarHuTtHas npoHUIaeMocTb. OCHOBHBIE YpPaBHEHUS MarHUTOCTATUKH B
BelecTBe. [ paHnyuHbIe YCTIOBUS HA TOBEPXHOCTH Pa3jelia JBYyX MarHeTUKOB.

TEMA 23. Dj1eKTpOMarHuTHasi MHHAYKIUS B ABHKYIINXCSH U HEMOABHKHBIX
NPOBOAHUKAX

3aKoH AJIEKTPOMAarHuTHON MHAYKIMHU. [IpaBuno Jlenna. MakcBemioBckasi TpaKTOBKa SIBICHUS
AJIEKTPOMArHUTHOM  MHIAYKUMHM.  BuxpeBoe  anexktpuueckoe  mose.  CaMOMHAYKITHS.
NupyktuBHOCTh. TOKM NpU 3aMBIKAHUM M Pa3MBIKAHUU LeNH. B3anMmHas WHIYKTUBHOCTb.
MarnuTHas sHeprus. [I1oTHOCTh 3HEpTUY MAarHUTHOTO TOJISL.

TEMA 24. Tokx cMenieHus
VYpaBHenuss Makcpemia. Marepuanbhble ypaBHeHHs. CKalspHbIH M BEKTOPHBIN MOTEHIIHAJBI
DIIEKTPOMArHUTHOTO  TONA.  PensTHBUCTCKHME  mpeoOpa3oBaHUS  3apsiioB, TOKOB U
ANEKTPOMATHUTHBIX 1odel. OTHOCHUTENbHOE pa3AelieHHe SJICKTPOMArHUTHOrO TMOJs Ha
ANEKTPUIECKOE U MATHUTHOE.

Moayab 5
IF'EOMETPUYECKAS OIITUKA

TEMA 25. IIpeamert onTukun
DNeKTpoMarHuTHasi Tpupoja cBeTa. BoiHoBoe ypaBHeHHe. I[lmockue 3IEKTpOMarHUTHbBIC
BOJHBL. /[TMHA BOJHBI, BOJHOBOM BEKTOp, CKOpOCThb. (CBOWCTBA 3IIEKTPOMAarHUTHBIX BOJIH.
Dddext domnepa. lllkana rnekTpo-MarHUTHBIX BOJH.

TEMA 26. OTpa:xeHue U npeJIoMJICHHE CBeTa HAa TPaHMIe pa3/iesa AByX
AHIIEKTPUKOB

3akoH oTpaxkeHus u mnpenomiieHus. [lonnoe orpaxkenue. KoapdunueHt orpaxkeHus u
MPOITYCKAHMUSI.

TEMA 27. OnTnyeckue JMH3bI

®okycHoe paccrosHue. Popmyna auH3bl. Tunbl auH3. Ontuyeckue ocu. Onruyeckas cuia

auH3bl. M300paxeHue npeaMera B JIMH3AX.

Moayab 6
12



BOJIHOBAS OIITUKA

TEMA 28. Untepdepenuus cBera
HnuTepdepeHiins MOHOXPOMATUYECKUX BOJH. YCJIOBUS UHTEPPEPEHUUOHHBIX MAaKCUMYMOB H
MUHUMYMOB. (CrocoObl TOJYy4YEeHHs] KOTEPEHTHBIX BOJH B ONTHKE. BpemeHHas wu
POCTPaHCTBEHHAsI KOTE€PEHTHOCTh. MIHTepdepeHrs cBeTa B TOHKUX IIJICHKAX.

TEMA 29. ludpakuus cBera
[Tpunnun ['roiireHca-®penens. Meton 30 Dpenens. Audpakmus DpeHens Ha Kpyriiom
orBepctun u nucke. udpaxkmus Ppaynrodepa na menu. [IpubmmkeHne reoMeTpudecKkoi
ontuku. udpakiuonnas pemerka. CrekrpaibHoe pasioxkeHue. Paszpemaromas crnocoOHOCTb.
Judpakius peHTTeHOBCKUX Jiydel B kpuctaiax. @opmyna bpera-Bynbda.

TEMA 30. Ilonsipu3zauus cBeTa

[Tonspuszanusa cBera IIpy OTPaXKEHUM M IpelnoMieHuMu. Yron bprocrepa. [IBoitHOe
Jy4YelpIOMIIEHHE B aHM30TPOIHBIX  Kpucrtauiax.  Ilomsgpusanus  1mpu  JABOMHOM
JyuernpenomiieHud. 3akoH Mantoca.

TEMA 31. lucnepcus cBera
DnekTpoHHas Teopus aucnepcuu. HopManbHast 1 aHoOMalibHask AUCIIEPCUH.
[Tornmomenue cBeta. 3akoHn byrepa. BomHoBbie makeTsl. ['pyrimnoBast CKOpOCTb.

TEMA 32. DHeprusi 1 HMIIYJIbC 3JIEKTPOMATHUTHBIX BOJIH
Bekrop Iloiituara. Cdepuueckue BOJIHBI. DHepreTuuyeckue u (poToMeTpuyeckue BEIUUYHMHBI.
[Tonsipusanus TUHEHAsA, KpYroBas U dJUIMIITHYECKast. ECTECTBEHHBIN CBET

TEMA 33. TensioBoe u3iydyeHue
AbcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbumana. Pacnpenenenue
SHEPIUU B CHEKTPE M3Iy4YEeHHUs aOCOJIIOTHO YEpHOro Teia. 3akoH cMmemieHus Buna. KBanroBas
runore3a u Gopmyna Ilnanka. ®otoaddext u ero 3akonsl. oToHbI. YpaBHEHHE DUHIITEHHA.
Dddext KomnTona u ero pacyer. KBantoBOe 00BsSICHEHHE TaBJICHUS CBETA.

Moayas 7
OU3UKA ATOMA
TEMA 34. Moaenu atoma
Mopens aroma o Tomcony, Pesepdopaa, bopa. [Toctynarer bopa.

TEMA 35. Atom Bogopoaa
OHepreTudyeckue YpoBHM U CIEKTp u3iaydeHus. [IpocTpaHCTBEHHOE paclpeneneHue MIOTHOCTH
ANIeKTpOHHOro oOnaka. ChnMH 3JeKTpoHa. MHOTO3JIEeKTpOHHbIE aToMbl. HepasnuuumocTh
OJIMHAKOBBIX MHKpouacTull. bo3onsl n pepmuonsl. [Ipunnun Ilaynu. [lepuonnueckas cucrema

3JIEMEHTOB MeHeneeBa.
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TEMA 36. BosiHOBBIE CBOICTBA MUKPOYACTHIL
I'mnoresa e bpoinsa.  dudpakumst  2MeKTpoHOB W HEHWTpoHOB.  COOTHOIIEHUS
HeomnpeaeneHHocTell. BonHoBas ¢QyHkuMs u €€ CTaTUCTUYECKHM CMBICI. YpaBHEHHE
[lIpenunrepa. CranuoHapHble COCTOSHHMS. YacTulia B NOTEHIUAIbHOU siMe. TyHHEIbHBIN
s dekr. KBanroBanue suepruun. [Ipunnumn cootBeTcTBus. KBaHTOBaHHE MOMEHTA UMITYJIBCA.
Moayas 8
OU3UKA AIPA U DJIVIEMEHTAPHBIX YACTULL
TEMA 37. Ctpoenune aTOMHOI0 siipa
CocraB aromuoro sigpa. Hykionsl. MU3otornsl. Snepusie cuibl. Moaenu aToMHOTO siapa.
TEMA 38. PaauoakTUBHOCTDH
HckyccTBeHHast U €CTECTBEHHAs! paAMOAKTUBHOCTh. SnepHbie peakiuu. Jedekt macc.
TEMA 39. DiiemeHTapHble YaCTHLBI
CucrtemaTuka 53JIEMEHTApHBIX dYacTuil. JlenmToHbl W ajapoHbl. B3aumorpeBpaiieHus: 4YacTHIL.
Yacrtuiel v anTHdacTuipl. Gusndeckuit Bakyym. KBapku. KBanTel pyHaaMeHTaIbHBIX MMOJEH.
TEMA 40. ®u3uveckasi KaApTUHA MUPa
BemectBo u mose. Hepapxus CTpykTyp MaTepuu. MakpOCKOIHUYECKHUE CBOMCTBA

BeIlleCTBa. BelecTBo B 3KCTpeMalbHBIX YCIOBUAX DBOMIOLNS BeeneHHOM.

6. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
ITpu peanuszauun kypca «dusnka» HCHOIb3YHOTCS:
TexHos10ruu: NPOOIEMHOTO aHAIN3a, KOHIIEHTPUPOBAHHOTO 00YyUEHHUs1, MOAYJIbHOTO
00y4eHus, Pa3BUTHsI TMYHOCTU U PAa3BUBAIOILET0 00ydeHus, TUPPepeHIUPOBAHHOIO 00yUEHNUSI.
®opmbl: nekun: Oecena, AUCKyccUs, ¢ pa300poOM KOHKPETHBIX CUTYaIUH.
Ha nadopaTopHbIX 3aHATUSIX: BBINOJIHEHUE 1a00PaTOPHBIX PadOT.

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

7. YueOHO-MeTOANYECKOE o0eclieyeHre CAMOCTOSITe/ILHOIH padoThl CTY/IEHTOB.
OueHouHBbIE CpeICTBA AJI TEKYIIero KOHTPOJISA YCIeBaeMOCTH, POMeKYTOUHOI

aTTeCcTalMU 110 UTOraM OCBOCHMS JHCUHUILIHHbI
1. TlonsTue ckopoctu U yckopeHus. 3akoHbl HproToHa

2. DHeprus paboTa MOIIHOCTh. 3aKOH COXPAHEHHS MEXaHMYECKOW SHEPTHH.

3. 3aKoH COXpaHEHMs UMIYJIbCa U MOMEHTAa UMITyJibca. 3aKkoH ['yka.
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10.

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

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

33.

[Toctynarel Teopuu oOTHOCUTENbHOCTH. CreactBus u3 mnpeobpa3zoBanuili JlopeHna.
B3anmocBsA3p Macchl U SHEPTUH.

JlamuHapHble U TYpOYJICHTHBIE TEUCHUSI XKHUIKOCTEN U ra3oB. YpaBHeHHe bepHyim.
OKcrnepuMEHTAJIbHBIE 3aKOHBI UeaabHOro raza. OcuoBHoe ypapHenue MKT.
Pacnpenenenne Maxkcgemia. Pacnipenenenue bosibimana.

Anunabaruueckuii nmponecc. OOpatumblie 1 HEOOPATUMBIE IPOLIECCHI.

IlepBblii 3aKOH TEPMOAMHAMMKM M €ro IPUMEHEHHE K u3ompoueccaMm. TemioBele u
XOJIOAWIbHBIE MAILIUHBI.

Teopema Kapno. Btopoe Hagamo TepMOIWHAMUKH. OHTPOIUS U HEOOpaTUMBIC
IIPOLIECCHI.

Ypasuenue Ban-aep-Baansca u ero ananms.

Cxnxenue razoB. KanwuisipHble siBIEHUS.

THUIBI KPUCTAIVIMYECKUX PELIETOK U AEPEKTHI B HUX.

Kunenue nasnenue, kpuctayumsanus, cyoaumanus. TenaonpoBoIHOCTb.

Du3nyeCcKui 1 MaTeEMaTUYECKUN MASITHUKHU.

BonnoBble nporiecchl. AKyCTUYECKHUE SIBICHUS.

3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

3akoH Kynona. HanpsxkeHHOCTh M MHIYKIUS 3JIEKTPUYECKOTO MOJIS.

Teopema Octporpaackoro-I'aycca u €€ npuMeHeHue.

[Torenuunan ToyeuHoro 3apsaa. PaboTa aaeKkTpruueckoro moJs.

ITonstpuszanus qUAIEKTPUKOB.

OnextpoéMkocTs. KoHneHncaTopsl.

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

Croponnue cunsbl. 3akoH OMa B 1uddepeHnanbHol 1 UHTErpadbHON (hopMax.

Pabora u MoutHoCcTh IOCcTOsIHHOTO TOKa. ConpotuBneHue. CBEpXMPOBOAUMOCTb.
[TpaBuno Kupxroga. Kiaccuueckas U KBaHTOBas TEOPHUH  3JIEKTPONPOBOIAHOCTU
METaJlIOB.

Tox B BakyyMe. Tok B anektposntax. TOK B HOTyIPOBOJHUKAX.

MarsuTHOe 1noJje u ero xapakrepuctuku. 3akoH buo-Casapa-Jlamnaca.

3akoH AMniepa. Cuia JIopeHna. Y cKOpUTENnH 3apsyKEHHBIX YaCTHL.

O dexr Xomna. 3akon Papanes. UHIyKTUBHOCTb KOHTYpaA.

B3aumonnnykius u camonnaykuus. Toku @yko. CHHycOUJaIbHBIN IEPEMEHHBIN TOK.
PaboTa n MOIHOCTh NEPEMEHHOr0 TOKa. EMKOCTHOE M MHIYKTUBHOE COIPOTHBIICHHE.
3akon Oma 1151 IEPEMEHHOTr0 TOKA.

[Tousitue o Tpexdaznom Toke. Tpancopmarop. Pe3oHaHC TOKOB U HANIPSKCHHIA.
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34.

35.

36.

37.
38.
39.
40.
41.

42.
43.
44,

45.
46.

47.

48.
49.

50.
51.
52.

53.
54.
55.
56.
57.
58.
59.

MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB. deppoMarneTusm u ero npupona. [lapa- u
JaMarHeTU3M.

KonebarenbHblii KOHTYp. B3aumHOe mnpeBpaiieHue 3JeKTPUYECKOIO0 M MAarHUTHOIO
IIOTOKOB.

CBolicTBa 3J1€KTPOMarHUTHBIX BOJH. YpaBHeHuMe MakcBeuia JUisl 3JIEKTPOMAarHUTHOTO
OJIA.

OHepreTuyeckre u GOTOMETPUYECKUE BEIIUUUHBI.

[Tonsipu30BaHHBINA U €CTECTBEHHBIN CBET.

OTtpakeHue U MpesioMIIEHUE CBETA.

Wutepdepeniiys cBeta U € mpuMeHEeHHe.

WuTepdepeniiyst MOHOXpOoMaTHYeCKUX BOJIH. CriocoObl MOTY4YEHUs! KOT€PEHTHBIX BOJIH B
OITHKE.

WuTepdepeHIys B TOHKHUX TUICHKAX.

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

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

JudpaxknuonHas penieTka u IpUuMeHEeHUe BICHUs TUpaKIuu.

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

OtpakeHue ¥ TNpEJOMJICHHME CBETa Ha TIpaHUIEe pas3fena JABYyX JUDJIEKTPHUKOB.
[Tonstpu3zanus mpu OTpaXEHUU U IPEITOMIICHUN

[Tonspuzanus. 3akoH bprocrepa.

Bpamenue mnockoctu nosispuzanuu. 3akonsl Kupxroda, Buna u Credana-bonnmana.
®opmyna [Lnanka.

Buemnuit u BHyTpenHuit pororddekt. 3akoHbl poTodddexra.

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

Monenbs aroma Tommncona u Pesepdopna. KBantoBas Teopust cTpoeHHs aToMa BOJOpOa
o bopy.

OnbiT @panna ['epua. OneiT Htepra u I'epnaxa. I'unoresa ne-bpoins.

Paznuunble MoJenu cTpoeHus spa: ra3oBas, KarnejabHas 00010uedHasl.

3aKOH paJlMOaKTUBHOTO pacrnajia. JHeprus CBs3H.

PannoaxkTuBHBIE IPEBpAIICHUS ATED.

DddexT Méccbayapa.

[TonsiTHE O SNEPHBIX PEAKLIUAX.

TepmosiiepHbIe peakuu.
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60. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEILIECTBA, AaTOMHBIE SI/Ipa, KBAPKH.
61. CunbHOE, 3IEKTPOMArHuTHoE, caadoe, TpaBUTALMOHHOE B3aUMO-J€HCTBHUS.

62. duznueckas KapTUHA MUPA, Kak Gritocodckasi KaTeropusi.

Opranunzanus camocrosiTeqbHOl padoTsl cryaeHToB (CPC)
JUisa nmonydeHus riryOOKUX M NPOYHBIX 3HAHUH, TBEPIBIX HABBIKOB U YMEHHMH, HEOOXOMMa
cucTeMaTHyecKas caMoCTOsITeIbHast padoTa CTy/IeHTa.
B paboueil mnporpamMme IpeaycMOTpeHa caMoCToATeNbHas pabora Juii HpopabOTKu
JIEKLIMOHHOT'O (TEOPETUYECKOr0) MaTepraia Ipy MOArOTOBKE K KOHTPOJIbHBIM MEPONPUATHUSM (B
YaCTHOCTH K TECTUPOBAHUIO).

TeMbl BBIHOCHMBbIE HA CAMOCTOATEIbHYIO padoTy

['apmonnueckue KoyiebaHUSI M HUX XapaKTEPUCTHKU. ['apMOHMYECKHH OCLMILISATOP.
HuddepenunansHoe ypaBHEHHE CBOOOTHBIX 3aTyXamoIIUX KoyiebaHWil. ABTOKoOIEOaHMUS.
JuddepenunanbHoe ypaBHEHNE BbIHYKJICHHbBIX KoeOaHUi. AMIUINTYAa U (a3a BBIHYKICHHbIX
konebanuii. OOIMe TOHATHS XapaKTEepPH3YIOIIHUE KOJICOATeNbHBIC W BOJHOBBIC MPOICCCHI.
VYpaBHeHHEe TrapMoOHUYECKOro KkojeOaHus. @DOpMHpOBaHUE Yy Yy4yalIUMXcid CHEKTPaJIbHBIX
OpEeJCTaBICHUNH TpU  HU3YYEHUM  KosebaTelnbHbIX  BOJHOBBIX  MpoueccoB. [IpuHuumn
cyneprno3uyy. EnuHbIi MoAX01 NpH U3YyYEHUU Pe30HAHCHBIX SIBJICHHUM B Kypce o0uei Gpusnku.

Meronuka u3ydeHHs OOLIMX CBOMCTB BOJH. YpPaBHEHME TapMOHMYECKOH BOJIHBI.
OcHOBHBIE XapaKTEPUCTHKH TapMOHHUYECKON BOJIHBI. KorepeHTHOCTb M CBOWCTBa BOJIH.
KorepentHocts 1 uHTepdepenuus ceera. Audpaxus BonH. Ckopocts cera. [IpononbHble u
nornepeyHble BOJHBI. YpaBHeHHE Oerymieil BoiHbl. dazoBas ckopocTh. I'pymnmoBasi cKOpOCTb.
Crosune BoaHbl. JluddepeHnmanbHOe ypaBHEHUE JIIEKTPOMArHUTHOW BOJHBL. ODHEprus
AIIEKTPOMAarHUTHBIX BOJIH. Nmnynse AIEKTPOMArHUTHOTO OIS [Tpumenenue
JIEKTPOMAarHUTHBIX BOJH. IlepeMeHHBI TOK. MOIIHOCTB BblAENs€Mas B LIENH IEPEMEHHOIO

TOKa.

8. OHEHOYHBIE CPEJACTBA JJISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O UTOI'AM OCBOEHUSI

Bonpocwt 01s codecedosanusn

1. TlonsiThe ckOpocTH U ycKopeHus. 3akoHbl HpioToOHA
2. DHeprus padoTa MOITHOCTb. 3aKOH COXPAHEHUS MEXaHHUECKON SHEPTHH.
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How

©ooNo O

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

217.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.
38.
39.
40.
41.

42.
43.
44,

3aKOH COXpaHEHHS UMITYJIbCa U MOMEHTA UMITYyJIbca. 3akoH ['yka.

[Toctynarel Teopun oTHOcUTENbHOCTH. CneacTBus u3 npeoOpa3zoBanuil JlopeHua.
B3auMocCBsA3b Macchbl U SHEPIUH.

JlamuHapHbIe U TYpOYJICHTHBIC TCUSCHHS KHUIKOCTEH 1 ra3oB. YpaBHeHHe bepHym.
DKCIepUMEHTANIbHBIEC 3aKOHBI WIealibHOTO Ta3a. OcHoBHOE ypaBHeHHe MKT.
Pacnpenenenne Maxkcemia. Pacnipenenenue bosibimana.

Anunabarunyeckuit nporecc. O6paTumbie U HEOOPATUMBIE MPOLIECCHI.

IlepBbIil 3aKOH TEpMOAMHAMUKM U €r0 IPUMEHEHHME K u3omporeccam. TerioBsle U
XOJIOAWIIbHBIE MAIIUHBI.

. Teopema KapnHo. Btopoe Hagamo TepMOIWHAMUKHA. ODHTPOIUS U HEOOpAaTUMBIC

MIPOLIECCHI.

VYpaBHenue Ban-nep-Baanbca u ero ananus.

Cxxmxenue razo. Kanwsipaele sBieHMs .

THUIBI KPUCTAIVIMYECKUX PELIETOK U AEPEKTHI B HUX.

Kunenue nnaBnenue, Kpucraminianus, cyonumanus. TermionpoBoaHOCTb.

DU3NYECKUI 1 MATEMATUYECKUI MASITHUKHU.

BonHoBbIe nponiecchl. AKyCTHUECKHUE SIBJICHUS.

3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsia.

3akoH Kynona. HanpsokeHHOCTD M MHIYKIUS 3JIEKTPUYECKOTO MOJIS.

Teopema Octporpajckoro-I'aycca u €€ npuMeHeHue.

[Torenuuan ToyeyHoro 3apsaaa. PaboTa s1eKTpuueckoro moss.

[Tonsipu3zanust AUIIEKTPUKOB.

OnekTpoéMKkocTb. KoHzieHcaTopsl.

DIIEKTPUYECKHI TOK, CUJIa, TUIOTHOCTH Toka. DJ1C, HanpsuKeHue.

Croponnue cuibl. 3akoH Oma B uddepeHnaabHoi 1 HHTErpaibHOl popmax.

Pabora u moutHOCTH OCTOSIHHOTO TOKa. ConpoTtuBiieHne. CBEpXIPOBOJUMOCTb.
[TpaBuno Kupxrogda. Kiaccuueckas U KBaHTOBas TEOPUHM 3JIEKTPONPOBOAHOCTU
METaJUIOB.

Tok B BakyyMme. Tok B anekrponurax. TOk B IOJyIPOBOIHUKAX.

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

3akoH AMnepa. Cuia JIopeHna. Y CKOpUTENHN 3apsKEHHBIX YaCTHII.

Oddext Xomna. 3akon Papazes. UHIyKTUBHOCTh KOHTYpa.

B3anmonHaykuys u camonHaykuus. Toku @yko. CHHycOMJaIbHBIN IEPEMEHHBIN TOK.
Pabora u MoluIHOCTh MEPEMEHHOTO TOKa. EMKOCTHOE M MHIYKTHUBHOE CONPOTHBIICHUE.
3akoH OMa 1J1 IEpEMEHHOI0 TOKA.

[Tonsitue o Tpexdaznom Toke. Tpanchopmarop. PezoHaHc TOKOB U HAMPSIKEHUI.
MarauTHble MOMEHTBI 3JIEKTPOHOB U aToMoB. deppomarueTusM U ero npupoja. Ilapa- u
JMaMarHeTU3M.

KonebarenbHblii KOHTYp. B3ammHOe mpeBpaiieHue 3IeKTPUYECKOrO0 M MAarHUTHOTO
MOTOKOB.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. YpaBHeHHMe MakcBemia JUisl 3JIEKTPOMAarHUTHOTO
MOJIA.

DHepreTuyeckre U GOTOMETPUYECKHE BETUYHHBI.

[Tonsipu30BaHHBINA U €CTECTBEHHBIN CBET.

OTtpakeHue U NpeIoMIIEHNE CBETA.

WnTepdepenius ceeta u e€ npuMeHeHHe.

WNuTtepdepeHiyst MOHOXpOMaTHUYeCKUX BOJH. CrIOcOOBI MOTydeHHs] KOTePEHTHBIX BOJH B
ONTHKE.

WuTepdepeHIiyst B TOHKHUX IJICHKAX.

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

Hudpakuus Openenst Ha KpyriaoM orBepctun U aucke. dudpakuus dpaynrodepa Ha
LIEJIH.
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45. lndpakuroHHas penieTka U IPUMEHEHUE SBJICHUS TU(PaKIIIH.

46. luctiepcus cBera u e€ mpupoaa. HopmanbHas W aHOManbHas JAUCHEPCHH CBETA.
BonHoBbIE akeThI.

47. OTpaxkeHHMEe U TMpEJIOMJIEHHE CBETa Ha TpPaHMIE pa3fena JBYX JTUAJICKTPUKOB.
[Tonsipu3zanus npu OTPaXKEHUU U TIPETOMIICHUH

48. Tlonspuzanus. 3akoH bprocrepa.

49. Bpamienue 1iockocTy noisipusanuu. 3akonbl Kupxroga, Buna u Credana-bommana.
®opmyna [lnanka.

50. Baemnuii u BHyTpeHHUN (hoT0dPdekT. 3akonbl hoTodPdekTa.

51. Macca u umnynsc potona. /laBnenue cera. Ddpdexr Komnrona.

52. Mogenb atoma Tomrncona u Pezeppopaa. KBantoBas Teopusi cTpoeHust aToMa BOJ0poJia
o bopy.

53. OnbiT ®panna [Nepua. OneiT TepHa u ['epnaxa. ['unoresa ne-bpoitns.

54. PaznuuHble MOJIENT CTPOSHHS AIpa: Ta30Basi, KarneabHast 000JI0ueqHasl.

55. 3aKOH pauOaKTUBHOTO pacmaga. JHeprus CBSI3U.

56. PannoakTHBHBIE MTPEBpAILCHUS SIED.

57. Db dext Méccbayapa.

58. [lonsATHE O SAAEPHBIX PEAKLIUSX.

59. TepmosiiepHbIC peaKIuu.

60. ATOMHO-MOJICKYJISIPHOE CTPOCHHE BEIIECTBA, AaTOMHEBIE sI/Ipa, KBAPKH.

61. CunbHOe, 3JIeKTPOMarHuTHOE, c1aboe, IPaBUTALlMOHHOE B3aUMO-ACHCTBHUS.

62. dusnyeckas KapTUHA MHpPA, Kak (GUI0coPCcKas KaTeropusi.

BOl'lpOCbl K 3a4€Ty

MEXAHHUKA. MOJIEKYJ/IAPHASA ®U3UKA.

Kunematnueckoe onvcanue npuxeHus yactuil. [loctynarensHoe u
BpallaTelbHOE ABM)KEHNE a0COIIOTHO TBEPIOTO TeNa.
3axonbl HeroroHa. HEpLManpHble CUCTEMBI OTCYETA U IPUHLIAIL
otHocuTenbHOCTH. [IpeobpazoBanus ["anumnes.
. 3aKOH COXpaHEHMS UMITYJIbCca. AIIUTUBHOCTh Macchl. LleHTp macc.
3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCa.
. Pabora u kunetnueckas sueprus. [loTeHunanbHas sHeprusl.
BHyTpeHHss sHEprus 3aKOH COXpaHEHUs SHEPTUH.
. Onucanue JBMKEHHS] B HEMHEPIHUAIbHBIX cUcTeMax otrcueta. CuHiibl  HHEpIUH.
OKBHUBAJIEHTHOCTh NHEPTHOM M IPaBUTALIMOHHOM Macc.
VYpaBHEHHUs ABMKEHUS TBEPJAOTO Teaa. MOMEHT MHEPIMU OTHOCUTENIBHO OcH. KuHernueckas
SHEPrUs TBEPIOTO TeA.
Kunematuka rapMoHndeckux kojeOaHuil. ['apMOHMUYECKH OCHMILIATOpP DHEpreTHyecKue

cooTHONIeHUI. MasgTHUKU.
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10.

11.

12.
13.

14.

15.

16
17

3aryxamimue KoieOaHUs TapMOHUYECKOTO OCIHUIUIATOpA. BBIHYXICHHBIE KOJICOAHHS IO
JICUCTBUEM CUHYCOUIAJIbHOM CHUIIBI.

Onucanue IBWXEHUs KuAKocTed. MimeanbHas KUIKOCTh. YpaBHeHHE bepHyrim. Bsszkas
JKUJIKOCTb.

[Toctynarel cnenuanbHON Teopuu oTHOocuTenbHOCTU. IIpeoOpasoBanust JlopeHma u ux
CIIC/ICTBUSL.

Nmnynbe v sHEpTHs B PENSTUBUCTCKON MeXaHUKe. B3auMOCBSI3b MacChl U SHEPTUU.

[lpeamer u MeTOABI MOJICKYNAPHOH (PU3UKU. MOJEKYISIpHO-KMHETHYECKAsh TEOpHs
WJIeaJIbHOTO Ta3a.

3akoH pacnpeneneHus ckopocteid Makcpeiia. bapomerpudeckast

dopmyna u pacnpenenenue bonabimana.

[TepBoe Hauano TepmoauHamuku. OOpaTuMble U HEOOpaTUMbIE

MIPOIIECCHI.

TennoeMkocTh. AnrabaTHYECKHI MpoIiecC.

OHutpomnus. Bropoe Hayano TepMoIMHAMUKH.

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

19.

Kunematnyeckne XapakTEpUCTUKH MOJEKYJSIPHOIO JIBJKECHMs. SIBIeHHMs TmiepeHoca:

Qg y3us, TEMIONPOBOIHOCTD, BI3KOCTh

20.
21.
22.

1

PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.
N3orepMmbl Ban-aep-Baanbca n UX cpaBHEHHE C SKCIIEPUMEHTAIbHBIMHU.

®da3o0BbIe paBHOBECHS U NpeBpaileHus. Y pasHenue Knanelipona-Knaysuyca.

IJIEKTPUYECTBO U MATHETHU3M

[Ipeamer  kjmaccM4yecKoM  ANEKTPOJAMHAMMKH.  OJeKTpocTaTuka. 3akoH  Kymosna.
ONEeKTPUYECKUN TUIIOIb.
Onektpocratuueckass TeopeMa laycca. Ilpumenenme Tteopembl I'aycca k pacuery
3JIEKTPOCTATUYECKHUX MOJIEH.
[ToTeHIManbHOCTh  AIEKTpOCTaTHYECKOro moJid. CKaJIspHBI MNOTEHUUAN. YpaBHEHUE
Ilyaccona.
DNEKTPOCTaTUYECKOE T10JI€ B AUAJIEKTPUKaX. [ paHMUHBIE yCIOBHS HAa IOBEPXHOCTH pa3jelna
JBYX AUDJIEKTPUKOB.
[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.
EMKOCTb MPOBOJHUKOB M KOHIEHCATOPOB. DHEPIHUs SIEKTPOCTATUYECKOTO OIS,

[TocTosiHHBIIH AnekTpuyeckuii Tok. 3akonsl Oma u Jlenna. [Ipasuna Kupxroda.
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10
11
12
13

14
15
16

17
18

MaruutHoe none. Cuna JlopeHua u cuna Amnepa. J[BukeHue 3apsiia B MarHUTHOM TOJI€.
3akoH buo-Casapa-Jlamnaca.

MarsauTtHoO€ 1osie IpsIMOJIMHENHOr0 IPOBOAHKUKA C TOKOM. MarHuTHOE 110JIe KPyroBOrO TOKA.
IToTOK M HUPKYJIALMS MAarHUTHOTO I1OJIS.

I'paHnuHBIE YCIOBHUSA HA TOBEPXHOCTHU pa3Jiena IByX MarHETUKOB.

DNEKTPOMAarHuTHass MHIYKIUSA. MaKCBEUIOBCKAas TPAKTOBKA SIBICHMS 3JIEKTPOMArHUTHOU
WUHIYKLHH.

Camounaykuus. Toku npu 3aMbIKaHUM U Pa3MbIKaHUH LIETIH.

B3aumonHykius. DHEprusi MarHUTHOTO I10JISL.

[Tepemennsblii Tok. 3akoH Oma u npaBuwia Kupxroda ans nepeMeHHbIX TOKOB. MOITHOCTb
IIEPEMEHHOT0 TOKA.

Tox cmenienus. YpaBHenns Makcsesa.

PenstuBucTckue npeoOpa3zoBaHus 3apsiioB, TOKOB U 3JIEKTPOMArHUTHBIX MOJIEH.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepun orBera

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHHOJIOTUI u OCHOBHBIX MOHATHU; TEOPETUIECKHUX
3aKOHOMEPHOCTEM; (hakTHYEeCKUX JTAHHBIX; 00CTOSITETBHBIH,

JIOTMYECKUI ¥ TPaMOTHBIN OTBET BO BPEeMsl C/Ia4yM 3a4eTa; yelbHbII Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

Hesaureno Cnaboe 3HaHHE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHUECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JIaHHBIX, OLTMOOUHBINA OTBET Ha
3ayeTe; yAeNbHbIN Bec OMUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
oonee 50%.

wWnN

o o1~

Bonpocsl k 3k3ameny
Pazoen «OIITHKA»

DnekTpoMaruuTHas mpupojaa ceeta. CBONCTBA 3E€KTPOMArHUTHBIX BOJIH.

Dddext Jomnepa.

DHeprus W UMIYJIbC JJIEKTPOMATHUTHBIX BOJH. DHEpPreTHYecKue U (POTOMETpUUECKUE
BEJIMYUHBI.

ITonsipu30BaHHBIN U €CTECTBEHHBIN CBET.

Hucnepcus cBera. HopmanbHas u aHoManbHas TUCIEPCUU.

[Tornomenue ceera. BolHOBBIE MAKETHI.
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7 OrtpaxeHue U mpeoMIIEHHE CBETa Ha TPaHMIIe pa3/ena ABYX AUAIEKTPUKOB. [lomspusanus
MIPH OTPAKEHUU U MIPEIIOMIICHUU.

NuTtepdepeniius MOHOXpOMATUYECKUX BOJIH.

9 Cnoco0bl MOTy4eHHUs] KOTEPEHTHBIX BOJIH B ONTHKE.

10 WuTepdepeHius B TOHKUX TICHKAX.

11 Judpaxmus cera. [Ipunnun Iroiirenca-dpenens.

12 Merton 30u Openens. dudpakuus OpeHens Ha KPyrioM OTBEPCTHH U JHUCKE.
13 Hudpaknus OpayHrodepa Ha MIEITH.

14 ]JIndpaknuonHas pemerka. Judpakius peHTTeHOBCKUX Jydeld B KpUCTaJlIaxX.
15 TemsioBoe uznydeHue.

16 PacnpeneneHue sHEpPruu B CIEKTPE U3TydeHUsI aDCOIIOTHO YEPHOTO Tea.

17 KsanroBas runore3a ITnanka.

18 ®doroaddexT u ero 3aKoHHI.

19 ®oronbl. YpaBHeHHE DWHIITEHHA.

20 Dddexr KomnroHa.

21 KsanToBO€ 0OBSCHEHUE JIABJICHHS CBETA.

oo

Pazoen «ATOMHAA H A/[EPHAA ®H3UKA»

22 Tunore3a ne-bpoiis.

23 Jludpakuus 3IEKTPOHOB U HEUTPOHOB.

24 CoOTHOIIICHUE HEONPEICIICHHOCTCH.

25 BonHoBas QyHKIMS U €€ CTATUCTUYECKUIN CMBICI.
26 VYpasuenue llIpenunrepa. CTanrioHapHbIE COCTOSIHHSL.
27 UYacrtuia B IOTEHUIUATHHOHU sIME.

28 TyHHENbHBINA YPPEKT.

29 KsanTtoBaHwue sHepruu. [I[puHIIUT COOTBETCTBUSI.
30 KpanToBaHHMEe MOMEHTa UMITYJIbCA.

31 Artom Bomopoaa.

32 DHepreTHYECKUE YPOBHH U CIIEKTP H3ITyUCHHS.

33 MHOI03JIeKTPOHHBIE ATOMBI.

34 TMpunmun [aynm.

35 Tlepuonnyeckas cucteMa 3IeMEeHTOB MeH ieneeBa.
36 CtpoeHue aTOMHOTO sIpa.

37 DHeprus CBs3U.

38 PannoakTHBHBIC IPEBPALICHUS SIIEP.

39 SnepHble peakuuu.

40 DrnemeHTapHBIC YaCTHUIIBI.

Kpumepuu OUEHKU omeéema Ha IK3amMmeHne

4-0annibHaA IHokazaTenu Kpurepun

IKaJja
(ypoBeHb
OCBOEHHS)

OT1innyHO 1. TMonmnota wuzmokeHus | CTyqeHTOM JaH TIOJHBIM, B JIOTHYECKOM

(HOBBIH.ICHHBIﬁ TCOPCTUUCCKOTO IIOCIIEA0BATCIIBHOCTU paBBepHyTHﬁ OTBET

YPOBEHB) MaTrepuana; Ha TIOCTaBJICHHBI  BOMNpPOC, Tl€ OH

2. Ilonnota ¥ | IPOIEMOHCTPUPOBAI 3HAHUS IIpEeaAMETa B

MOJTHOM 00BbeMe Yy4eOHOW MpOrpaMMBbl,
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Xopoio
(6a3oBbIi
YPOBEHD)

VY 10BIE€TBOPUTEIH
HO
(moporoBbIit
YpOBEHbB)

Heynosnersopure
JIBHO
(YpoBeHb He
chopMHpOBaH)

MPABUIILHOCTH
peleHHs
MPAKTUIECKOTO
3aJlaHus;

3. IlpaBuibHOCTH W/MIN
apryMEHTHPOBAHHOCT
b M3II0KEHUS

JOCTaTOYHO TIYOOKO OCMBICIHBACT JIHC-
IUIUIMHY, CaMOCTOSATEJIbHO, W  HCYEp-
MIBIBAIOIIE OTBEYAET Ha OIOJIHHU-TEIbHEIE
BOIPOCHI, TPHUBOJIUT COOCTBEHHBIC TPUMEPHI
o TpoOJIeMaTHKE MOCTABIIEHHOTO BOIIPOCA,
pelIMl  TPEUIOKCHHBIC — MPaKTH-YECKHE
3a7aHus 0e3 ONInOOK.

(mocnenoBaTeIbHOCTh
JIEHCTBHI ),

4. CaMOCTOSATENLHOCTh
OTBETA;

5. Kynsrypa peun;

6. uT.I.

CryneHTOM JaH pa3BepHYTHI OTBET Ha
MOCTaBJICHHBIA  BOMPOC, TJ€  CTYIEHT
JIEMOHCTPUPYET 3HaHHUS, TPHOOPETEHHbIC Ha
JEKIIMOHHBIX M CEMUHApCKUX 3aHATHAX, a
TaKKEe TOJTyYSHHBIE ITOCPEICTBOM H3yUYCHUS
00s3aTENbHBIX y4EOHBIX MAaTEpUAIIOB IO
KypCy, MaeT apryMEHTHPOBAaHHBIE OTBETHI,
IPUBOJIUT IIPUMEPBI, B OTBETE MIPUCYTCTBYET
CBOOO/ZIHOE  BIAJICHHE  MOHOJIOTHYECKON
peublo, JJOTHYHOCTh U TOCIIEI0BATEIHLHOCTD
orBeTa. OHAKO JOMYCKAeTCs HETOYHOCTh B
orBere. Pemmn mpemioKeHHBIE TPaKTH-
YecKue 3a7aHus C HEeOOIbIITMHU
HETOYHOCTSIMHU.

CryneHToM gOaH  OTBET, CBMJIETENIBCT-
BYIOIIIMM B OCHOBHOM O 3HaHUU IIPOLIECCOB
W3y4aeMOM JIUCLUHUILIMHBI, OTJIMYAIOIIHKICS
HE/IOCTaTOYHOM TJyOMHOM U  MOJHOTOU
pPacKpbITUSL TEMbl, 3HAaHHUEM OCHOBHBIX
BONPOCOB TeopuH, ciabo chopMupoBaH-
HbBIMM  HaBbIKAaMHM  aHalu3a  SIBJICHUH,
IIPOLIECCOB,  HENOCTATOYHBIM  YMEHHEM
JaBaThb apryMEHTUPOBAaHHbIE OTBETHl U
IPUBOJIUTH IIPUMEPBHI, HEJ0CTATOYHO
CBOOOJHBIM BIJIQJICHUEM MOHOJIOIMUYECKOMN
peublo,  JIOTMYHOCTBIO M IOCJIEI0Ba-
TEJIbHOCTBIO OTBETA. Homyckaer-cs
HECKOJIbKO OIIMOOK B COJEpKAHUU OTBETA U
pELIEHNN IPAKTUYECKUX 3aJaHHUM.

CTylneHTOM J1aH OTBET, KOTOPBIA COJECPKHUT
pSAI  Cepbe3HBIX HETOYHOCTEH, OOHapy-
JKABAIOIIMIT  HE3HAHWE MPOILIECCOB  H3Y-
yaeMol MpeAMETHON 00IacTH, OTIHYaro-
IUACA HETITyOOKMM PpacKpBITHEM TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
HechOpMUPOBAaHHBIMH HABBIKAMH aHAJIA3a
SIBJICHUH, TPOLIECCOB, HEYMEHUEM JaBaTh
apryMEHTHPOBAaHHBIE  OTBETHI,  CJIA0BIM
BJaJICHUEM MOHOJIOTHYECKOM peublo,
OTCYTCTBHEM JIOTUYHOCTH u
MOCJIeI0BaTEIbHOCTH. BBIBOABI  MOBEpx-
HOCTHBI. PemieHue mpakTHYeCKUX 3aJaHHil
HE BBINIOJHEHO T.€. CTYIEHT HE crmocoOeH
OTBETHUTh HA  BONPOCHI  Jaxe MpH
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AOMOJIHUTCIIbHBIX  HABOAAIIHUX  BOIPOCAX
npenoaaBaTeiis.

9. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE
OBECIHHEYEHHME JUCHUIIJINHBI
9.1. YyeOnas 1uTeparypa:
a) OCHOBHas
1. 1.B. CuByxun. Kypc o6mieit dusuku. M3narensctBo «Haykay, M., 2004.
2. b.M. SBopckuii, A.A. [letnad. Kypc ¢pusukny». U3narensctBo «Beictiast
mKona», M., 2011.
3. N.B. Casenne. Kypc obmeit pusuku «Kypce obmer pusukn». M3narensctBo «Hayka», M.,
2011.
4. T.N. Tpodumona. Kypc obmeii ¢puszuku «Kypc obmeit pusukny». M3narenbctBo «Beicmias

mKkona», M., 2011.

0) 10MOJTHUTEIbHAs
1. .B. CaBenneB Kypc obmieit pusuku. M3natensctBo «Haykayn, M., 2001.
2. P. ®eiiman, P.Jleitton, M. Connc. deiiMaHOBCKUK JICKITUU TIO (PU3UKE.
Mup, 1965-1967, Bpim. 1-9
3. U.Kurens, Y.Haiit, M.Pynepaman, 2.1Tapcen, Peiip @.Kpaydopx.
bepxneesckuit kypc puszuxu. M., Hayka, 1971-1974. 1. 1
. 1. Opuep. ®uzuka. M., 1981, 1. 1-2.

[T B N

. N.B.CaBenbeB. COOpHUK BOIPOCOB M 3aja4 1o oduieit ¢puszuke. M, 1982.

)

. ®usnyeckuit npaktukyM. Ilox pen. B.W. iBeponosoii, M.: ®us-mar,
1976. 2u.
6. .M. SBopckuii, A.A. Jletnad. Kypc dusuxu». U3garensctBo «Briciras
mkona», M., 2001.
9.2. HTepHeT-pecypcehl

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

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

NoohkownE

9.3. IIporpammHoe obecnevyeHune
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http://www.media.ssu.samara.ru/lectures/deryabina/index/html

YHI/IBepCI/ITeT obecneyeH HGO6XO,I[I/IMBIM KOMIIJICKTOM JIMICH3MOHHOI'O CBO6OI[HO
pacipocTpaHaeMOro mporpaMmMHOIo O6€CH€'~ICHI/I${, B TOM YHUCJIE OTCUCCTBCHHOI'O IIPOMU3BOJACTBA.

Kaxnp1ii 00yyaromuiicsi B Te4EHHE BCETO Meproia 00ydeHus: 00ecTiedyeH WHANBUYaIbHBIM
HEOTPaHUYEHHBIM JOCTYIOM K JIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM cpeie
YHHUBEpPCUTETA U3 JIF000I TOUKH, B KOTOPOH UMeeTCs JOCTYI K UHPOPMAIIHOHHO-
TEJIEeKOMMYHUKAIMOHHOMN ceT «/HTepHeT» Kak Ha TeppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oO0OeCeyeH CIeAyIOIUM KOMIUIEKTOM JIMLIEH3MOHHOTO IMPOrPaMMHOTO

obecrieyeHus.
1. JlunensuoHHoe nporpamMmHoe o0ecnedeHue, ucrnoibzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusrit kommieke MMUC “Busyansnas Ctynus Tectupoanust”

1.4. Antusupychoe I10 Eset Nod32

1.5. CnpaBouno-tipaBoBas cucrema “Koncynaprant”

1.6. CnpaBouHo-tipaBoBasi cucrema “I'apant”

Hap;lz[y C TpPaAUIUOHHBIMU U3JaHUSAMU CTYNCHTBI U COTPYAHUKN UMCIOT BO3MOKHOCTDb
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuua 9.1.

Ha3zBanmue pecypca CcebLika/goctyn
DekTpoHHas OnbmoTeka oHnaiiH «EnnHoe OKHO K http://window.edu.ru
00pa3oBaTeLHBIM PECypcam»
«O6pazoBatenbHbIN pecypc Poccuny» http://school-collection.edu.ru
denepanbHbI 00pa30BaTENLHBIN MOPTAT: YUPEXKIACHNUS, http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, rectol EID, THA
®denepallbHbIN EHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX http://fcior.edu.ru -
pecypcos (PLIMOP)
ObC "KOHCVYJIbTAHT CTYJIEHTA". DnextponHas http://polpred.com/news
OnOIMoOTEeKa TEXHUYECKOTO By3a
WznatenbetBo «Jlanby. DIeKTpOHHO-OMOIMOTEYHAS http://www.studentlibrary.ru -
cucreMa
Pycckas BuptyanpHas Oubamnoreka http://rvb.ru —
NznatenbetBo «Jlauby. DIEKTpOHHO-OMOIMOTEYHAS http://e.lanbook.com -
cucreMa
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

EsxenenenpHuk Hayku U oOpasoBanus HOra Poccun http://old.rsue.ru/Academy/Archive

«AKamemMusa» s/Index.htm

Hayunas snextponHast 6ubanoTeka «e-Library» http://elibrary.ru/defaultx.asp -
OnexTpoHHO-0nbaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe http://www.informio.ru

oOpazoBanus «1upopmuo»

HNudopmannonno-npasosas cucrema «Koncynprant-runroc» | CereBast Bepcus, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM

cetu Unrl'y
HudopmanmonHo-nipaBoBas cucrema «[ apanm» CeteBas Bepcus, JOCTYITHA CO BCEX

KOMITBIOTEPOB B KOPIIOPATUBHOMN

cetu Uurl'y
DneKTpoHHO-0nbaHoTeyHast cuctema «HOpaifT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) 6ubnuoreunsiii poun 'OY BO «Hrymickuil rocyjapcTBEHHbIN YHUBEPCUTET»

2) KOMIIBIOTEPHBIN KJ1acc ¢ BbIXOA0M B MIHTEpHET;

3) MmynbTUMeANHOE 000PY0BaHUE JUISl YTEHUS JIEKLUH -TIpE3eHTallui;

4) snexTpoHHbIE 00pa30BaTENIbHBIE PECYPCHI, MYJIbTUMEINIHBIE YHUBEPCAIbHBIE
SHIUKJIONEAHNH.

5) Meroandeckue ykazaHus K BBITTOJIHEHUIO JIAOOPATOPHBIX paboT Mo Kypcy o0rieit

¢bu3uky , n3gaHHble npenojaBareasiMu Kadenpel oOmei ¢puzuku Uarl'y.

11. METOJMYECKHME YKA3AHMS JJIS1 OBYUYAIOILIUXCS IO OCBOEHUMIO
JUCHUTINHBI

Hucuumnuna «@u3nka» HampasieHa Ha opmupoBanue komnerenuii: YK-3, OITK-4.

[TpomexxyTouHast aTTecTalus MpearoiaraeT 3aueT, SK3aMeH.

[Tpuctynas K M3y4eHUIO JUCLUUIUIMHBL, HEOOXOAMMO B INEPBYIO Odepe/lb O3HAKOMHUTHCS C
coJiep;kaHueM paboueit mporpammbl gucuumiauael (PITI).

Jlexuuy UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

[Ipu usyyenun u npopaboTKe TEOPETUUECKOTO MaTepHralia AJis 6aKanaBpoB HEOOXOIUMO:
- MOBTOPUTH 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHM MaTepuall U JOMOJIHUTH €ro C
Y4ETOM PEKOMEHJIOBAaHHOM IO JAaHHOW T€ME JINTEPATYPHI;
- IIpU CAMOCTOSITEIbHOM H3Y4EHMM TEOPETUYECKOW TEMBl CHENaTh KOHCIHEKT, HCHOJb3Ys
pekoMeHmoBanuble B PIIJ[ nmTeparypHple HMCTOYHHUKHM W PeCypchl  HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
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- IIpY MOATOTOBKE K MPOMEKYTOYHON aTTECTAIlMK IO MOJYJIIO UCIIOJIb30BaTh MaTepualibl (oHaa
OIICHOYHBIX CPEJCTB.

[TpakThyeckue 3aHATHS TPOBOIATCS C LEIbI0 YIIYOJIIGHHUS W 3aKpeIUIeHHUs 3HaHWIA,
MOJIYYEHHBIX Ha JICKIUSAX M B TIPOIECCE CAMOCTOSITEIBHONH padOThl HajJ HOPMATHBHBIMHU
JIOKyMEHTaMH, y4eOHOH ¥ HayYHOU JIUTepaTypoil.

[Tpu MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOX0IMMO:

- U3Y4HTb, TOBTOPUTH TEOPETUYECKUI MaTepHall IO 3a/IaHHOM TeMe;
- TIPY BBITIOJIHEHUH JIOMAITHUX PACUETHBIX 3aJJaHU, U3YUUTh, IOBTOPUTH TUIIOBBIC 3aaHUS,
BBITOJIHSIEMbIE B Ay TUTOPUU.

Pexomenganuu no padore ¢ HAy4YHOIl U Yy4eOHOM JTUTEPATYPOit

PaboTa ¢ yueOHOI 1 HAyYHOU JTUTEPATYPOH SBISICTCS TIIAaBHON (DOPMOM CaMOCTOSATEIHHOM
paboTel U HEOOXOJMMa HpPHU IMOATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKHUX 3aHATUAX, K
MOJyJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKIIOYaeT npopaboTKy JEKIIMOHHOIO
MaTepuaia — H3y4€HHE PEKOMEHJOBAHHBIX MCTOUYHUKOB M JIUTEPATYphl MO0 TEMATUKE JIEKLIUM.
KoHcnekT nekuuu A0KeH cofep)kaTh peepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIIMH,
IPEUIOKEHHBIX MpernoAaBaTreaeM cxeMm (Mpu HUX JEMOHCTpalMM), OCHOBHBIX HCTOYHHMKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI IO KaXJOMy Bompocy. KoHCHEeKT NoikeH OBbITh BBIIOJIHEH B
OTIeNbHON TeTpaau mno npeamery. OH JoiKeH ObITh aKKypaTHBIM, XOpOLIO YUTAeMbIM, HE
coJiepKaTh HE OTHOCSILYIOCS K TeMe HH(OPMAIHIO UIIH PUCYHKH.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOATEIbHON MOATOTOBKE K 3aHITHSIM JIOJIKHBI
OBbITh BBINOJIHEHBI TaKXXe aKKypaTHO, COAEP)KaTh OTBEThl HAa KaKIbli MOCTaBIEHHBIH B TeMe
BOIIPOC, MMETh CCBUIKY Ha HCTOYHUK HH(OpMamuu C 00sM3aTeNbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJla M3JaHUs HUCMOJb3yeMOW HaydHOH suTepaTypbl. KOHCIEKT MOXeT ObITh
OTIOPHBIM (COJIEPKATh JIMIIL OCHOBHBIE KIIFOUEBbIE TTO3UIIUH), HO MPU 3TOM MO3BOJIAIOIINM J1aTh
HOJIHBIN OTBET IO BOIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIEKTa ONpPENeIsIeTcs] CaMUM
00yJaronuMcs.

B nporecce paboTsl ¢ yueOHOM 1 HayqHOH JTUTEpaTypoil 00ydarouuiics MOXKeT:

- JenaTh 3alUCH O XOJAYy 4YTE€HHS B BHUJAE NPOCTOrO MM Pa3BEPHYTOro IUIaHa (Co37aBaTh
nepevyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE€3UCHl (LUMTUpOBaHME HauOoyiee BaXHBIX MECT CTaTbM WU MOHOTpaduu,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- FTOTOBUTH aHHOTAIMH (KpaTKoe 0000I1IeHNe OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).
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Pabouas nmporpamma aucuuIuIuHbl «DU3KKa» COCTABICHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no crnenmanbaoctd  04.03.01. «Xumus (ypoBeHb OakajiaBpuaTa)y, YTBEPKICHHOTO
npuka3zoM MuHucTepcTBa oOpa3zoBanus U Hayku Poccutickoit deneparuu ot 17 wurons 2017 r.
Ne 671

[Iporpammy cocraBmiia: noreHT Kadenpsl oomen Gusuku [aiitykuena 3.X.

Pabouas nporpamma ogoOpeHa Ha 3aceflaHuu Kaeapbl XUMUU

ITporokon 3acenanus Ne 10 oT « 21 » wMas 2024 .

Pabouas mporpamma op00peHa Y4eOHO-METOAMYECKMM COBETOM XHWMHUKO-OMOJOTHYECKOIO
dakynbrera

ITporokon 3acenanus Ne 10 OT « 22 » Mad 2024 .

28



CBefieHns 0 nepeyTBepkJAeHUU MPOrpaMMbl HA 0YepPeIHOH y4eOHbIii rox u
perucTpanuu u3MeHeHui

YyeOHsblii Pentenue Buecennbie n3aMeHeHUS IToamuce 3aB.

Kadenpsl kadempoit
rof

(Ne mpoTokoia,
JiaTa)
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