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1. EJIM OCBOEHUSA JUCIUITJINHBI

HenssmMu n3yueHns yueOHoH TUCHUIINHBI «PU3NKa» ABIAIOTCH:
- (opmupoBaHUE y CTYIEHTOB CIOCOOHOCTH BBISBISATH €CTECTBEHHOHAYUHYIO CYIHOCTH IPOOJIEM B
Xo7e Mpo(ecCHOHANBHON NeATeNPHOCTH M NPHUBJIEKATh (PU3MKO-MAaTEeMaTHYECKUH ammapar il ero
peLIeHus;
- TPaKTHUYECKOE HCIOJb30BaHUE (DyHIaMEHTAlbHBIX pa3/ieloB (U3UKH (MEXaHHKa, MOJEKYJspHas
¢uzuka U TEpPMOAMHAMMKA, HJIEKTPOJAMHAMUKA W OITHKA, OCHOBBl KBAHTOBOM MEXaHHWKH) IMpU

00BsICHEHUHU PE3YJIbTATOB XUMHYCCKUX SKCIICPUMCHTOB.

2. MECTO JUCHUILJIAHBI B CTPYKTYPE OIIOII BO CIELUAJIUTETA

Juctunnuna «@u3uka» BKIIOYEHA B 4YacTh JUCUUIUIMH, (OPMUPYEMYIO YYAaCTHHUKAMH
o0Opa3oBaTeNIbHBIX OTHOIICHUH bioka 1.

K ncxoanbM TpeOGoBaHUSIM, HEOOXOAUMBIM JUISl H3yUEHUST JTUCHMIUIMHBI «DU3UKa», OTHOCITCS
3HaHUS, YMEHUS U BUJbI JESITEIbHOCTH, CPOPMUPOBAHHBIE B MPOLIECCe U3YUYEHUs] (PU3UKU B CpeAHEH
00111e00pa30BaTEIILHON IITKOJIE.

Juctuninza «Pu3nKay SBISETCS OCHOBOU JUISl U3YUEHUS] «AHAIUTUYECKON XUMHUMY,
«Puznueckon XuMumn», «OpraHuueckor XuMnun», «OU3NUIECKNX METOJOB UCCIIET0BAHUNY,
«KBanToBo#it Xumun», «CTpoeHHs BElIeCTBa» U OCYILIECTBICHUS JalibHeHel npodeccuoHanbHOM
NEeATEIbHOCTH.

Taoauua 2.1.

CeBa3b AUCHUIIJIMHBI «Pusznkay ¢ NOCJICAY OIIUMHU JTUCHUIIJIMHAMMA U CPOKHA X U3YUCHUSA

Kog JIMCLUIIINHBL, IPEALIECTBYIOINE TUCIUILINHE Cemectp
JTVCLIUTLTAHBI «Dusnkay
b1.B.06 KBanToBas xumus 4
b1.0.07 Oprannyeckast XUMHUs 6,7
51.0.08 Dusnueckas XUMUA 6,7
b1.0.26 PusnyecKue METOAbI UCCIIETOBAHNS 6
b1.0.09 Ctpoenue BelecTa 5
b1.B.07 BricokoMoneKysipHbIE COEUHEHNS 7
b1.B./IB.03.01 Komnongaas xumust 8
b1.0.11 Maremartuka 1,2




B pe3yabTaTe U3y4CeHU A TUCHUIIJIHHBI CTYACHT JOIKEH

3HAThL:

- (QyHmameHTanbHBIC pa3fenbl (QU3UKH: MEXaHUKY, MOJCKYISPHYIO (QH3HKY ¥ TEPMOAWHAMUKY,
QJICKTPOAWHAMUKY U OIITUKY, OCHOBBI KBAaHTOBOM MEXaHWKH W MCIOJIH30BATh MOJIYyYCHHBIC 3HAHHA ITPU
O0BSICHEHUH pe3yIbTaTOB XMMUYECKUX IKCIIEPUMEHTOB;

- OCHOBHBIC (1)I/ISI/I‘I€CKI/IG SIBJICHHUA, (pYHI[aMeHTaJ'H)Hble IOHATHSA, 3aKOHBI U TCOPHUU KJIAaCCUYECKON M
COBPEMEHHOW (PU3HKH.

YMmerh:

- HUCIIOJIB30BATb TCOPCTUYUCCKUC 3HAHHA NPHU INIAHUPOBAHUA XUMHYCCKUX HCCHGI[OB&HI/Iﬁ, aHaJIu3a
OKCIICPUMCHTAJIBHBIX JAaHHBIX U IMMOATOTOBKH HAYYHBIX ny6m/11<au1/1171;

- pCliaTh TUIIOBBLIC 3aJ1a4X 110 OCHOBHBIM pa3acjiaM IAUCHUILINHBI;

- NPUMCHATL IIOJIYYCHHBIC 3HAHHA 110 (1)1/131/11(6 Ipu HU3Y4YCHUN APYTUX AUCHHUILINH, BBIACIATH
KOHKPCETHOC (1)H3PI‘{€CKO€ COACPIKaHHUC B IPUKIIAJHBIX 3aJa4dax npocpeccymHaanoﬁ JACATCIbHOCTH.

Baanern:

- COBPEMEHHOW Hay4YHOH anmnapaTrypoi, HaBbIKaMH BeJIeHUs (PU3MUECKOro HIKCIIEPUMEHTA;
- OCHOBHBIMM METOJaMH ITOCTAHOBKH (PU3MUECKOTO IKCIIEPUMEHTA, UCCIIEJOBAHNUS U PELLICHUS 3a1a.

3. KOMIIETEHIIMX OBYYAIOIIETI'OCA, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIUITVIMHBI

Hpouecc HN3YUCHHUA NJUCHUIIIMHBI HaIIpaBJICH Ha (bOpMI/IpOBaHI/Ie 3JICMCHTOB CJICAYIOIIHUX

kommeteHuil B coorBercTBrr ¢ ®I'OC BO u OINIOIT BO no nanHOMy HampaBJIeHUIO TTOATOTOBKU

Kon HanmenoBanue Nupukarop B pesyabTaTte ocBOCHHSA
KOMIIeTeHI KOMIIeTeHIIHH AOCTHIKEHHU S AUCHHMILIMHBI 00y4Yarommiics
UM KOMIIeTeHM U HOJIKeH

Ynueepcaﬂbubte KomnemeHnuuu u uudukamopbl UX 00CmuIICeHUs




YK-3

Cnoco0en ocyuecT-
BJISITH COUATBbHOE
B3auMojielicTBHE U
pean3oBbIBATH CBOIO
PoJib B KOMaH/Ie

VYK-3.1.  Onpenenser
CBOI0O pOJb B COLHU-
AITbHOM B3aNMOJICH-
CTBUM W KOMAaHIIHOW
pabote, wucxoms U3
CTpaTerud  COTPYIHU-
YECTBA JUJIST TOCTHIKCHUS
MIOCTABJICHHOH LIEJIH.
YK-3.2. IIpu peanu-
3aIliu CBOEH POJIH B
COIMAILHOM B3aUMO-
JEUCTBUU U KOMaH/I-
HO¥ paboTe y4nThIBA-

€T 0COOEHHOCTH TIOBE-
JICHUS 1 UHTEPECHI
JIPYTUX Y4aCTHUKOB.
YK-3-3. Anammsupyer
BO3MOJKHEIE ToCIe -
CTBUSI JINMYHBIX JICHCT-
BUH B  COLMAJIBLHOM
B3aMMOCHCTBUU u
KOMaH/JHON paboTte, u
CTPOUT TPOIYKTUBHOE
B3aUMOJICUCTBUE C yue-
TOM 3TOTO;

VK- 3.4. OcymecTBisiet
oOMeH wH(pOpMAaITHEe,
3HAHUSMU U OIBITOM C
YIIeHAMHU KOMAaH/Ibl;
OILICHUBAET UICH APYTUX
YIEHOB KOMAaHMABI IS
JOCTH)KCHUSI ~ TIOCTaB-
JICHHOH 1LIeTH.

YK-3.5. CoOmoaet
HOpPMbI ¥ YCTaHOB-
JICHHBIE TIpaBWJa KO-
MaH/IHOI padOoThI; HECET
JUYHYI0  OTBETCTBEH-
HOCTB 32 pPe3yJIbTar.

3HaTh:

- (hyHKUIWY U cpecTBa OOLIeHuS;

- TICHXOJIOTHYECKHUE OCOOEHHOCTH
0OIIeHNs ¢ Pa3TUIHBIMH KaTero-
pHUSMU TPy JIfofei (1o Bo3pacrty,
STHUYECKUM W PEITUTHO3HBIM IIPH-
3HaKaM | JIp.);

- AICTOYHWKH, TPAYUHBI U CTIOCOOBI
yIpaBieHUs KOHQIUKTAMU;

- METOJIUKH BOCTIUTATEIFHON
paboThl, OCHOBHBIC IPUHIIHITBI
JIeSITEeIFHOCTHOTO TTOJIX0J1a, BUIBI U
MPUEMbI COBPEMEHHBIX T1€]ar OTH-
YeCKUX TEXHOJIOTHUH;

- METOJIbI YOCXKICHUS, APTYMCH-
TaIllMH CBOCH IO3UIINY;

- CYI[HOCTHBIC XapaKTEPUCTUKHU H
THUIIOJIOTHUIO JINJCPCTRA,;

- (hakTops! 3 dexkTuB-HOTO NMHAEP-
CTBa.

Ymersn:

- 3(heKTHBHO B3aUMOICHICTBOBATh
C IPyTUMHU YJIEHAMHU KOMAaHJIbI, B
T.4. y4acTBOBaTh B 0OMeHe HH(DOP-
MaIei, 3HaHUSAMH U OTIBITOM, U
MPE3CHTAIIUU PE3YJIbTATOB PAOOTHI
KOMaH/Ibl; - TUIAHUPOBAaTh, OPTaHu-
30BBIBaTh U KOOPAMHUPOBATH Pa-
0OTHI B KOJUIEKTHBE;

- IOJIJICP)KUBATH B KOJUICKTHUBE
TIEJIOBYIO, IPYKeTI00HYI0 aTMOChe-
py.

Baaners:

- METOJUKON BOCIIUTATEIbHOMN
PpabOThl, OCHOBHBIMH PHHITUIIAMH
NIeSITeIbHOCTHOTO TTO/IX0/1a, BUIAMHU
Y TIpUEMaMK COBPEMEHHBIX Ie/aro-
TUYECKUX TEXHOJIOTHIA;

Oowenpogeccuonanvnuvie KomnemeHyuu U UHOUKAMOPBL UX 00CMUNCEHUS




OIIK-4

Cnocoden JIAHUPO-
BaTh paboThl XMMHUYe-
CKOWi HATIPaBJIEHHOCTH,
oOpadaTbiBaTb M MWH-
TepupeTHPOBATL  IO-
JIy4eHHbIEe Pe3yJabTaThbl
c HCIO0JIb30BaHUEM
TeopeTH4YeCKUX 3HA-
HUH W TNPaKTHYeCKHX
HaBBIKOB pemenus
MaTeMaTHYeCKHX U
(¢uznyeckux 3agayq

OIIK-4.1. Hcmons3yet
0a3oBbIE  3HAaHUS B
00JTaCTH MaTeMaTHKU M
(M3UKH TpU  TUIAHUPO-
BaHUU pabOT XUMHUUE-
CKO1 HanpaBJIECHHOCTH
OIIK-4.2.
OOpabaTeiBacT IaHHBIC
C HMCIIOJIb30BaHUEM
CTaHIAPTHBIX CIOCOOOB
arrpoKCuMaln qHuc-
JICHHBIX XapaKTePUCTHK
OIIK-4.3.
Hurepnperupyer  pe-
3yJBTaThl XHMAYECKUX
HaOJFOICHUA C  WCTIO-
JB30BaHUEM  (U3NIEC-

3HaTh: TEOPCTHUYECKHE OCHOBBI
OpraHMYECKOW  XHMHH,  COBpe-
MEHHBIA YpOBEHb €€ pa3BUTHUSA;
OCHOBBI OPraHUYECKOW XHUMUH,

($uU3NYECKO  XUMUH, (usukw,
MAaTEMAaTHUKH.

Ymerb:

ompeienasTh M aHAJIW3HPOBATH
MpoOJIeMbl  XMMWH, ILIAHUPOBATH
CTPATErHi0 UX PEIICHHS;, HCIIOJb-
30BaTh  3HAaHUS  TCOPETHYCCKUX
OCHOB XHMMHUH, (HU3MKH H Ma-
TEMaTHKH U1 [UIAaHUPOBAHUS

XMMHUYECKOTO JKCIIEpUMEHTa, 00-
pabOTKM W MHTEpHpETaluH TOIY-
YEHHBIX PE3yJIbTAaTOB

Bnagerb: HaBbIKAMH COCTaBJIEHUS

KHUX 3aKOHOB U IIPEJIC- QIrOpuTMa  pElICHUus  JKCIEpH-
TaBJICHUI MEHTAIBHBIX M PacyeTHO-TEO-
peTuyecKkux 3amad B obnactu
OpraHHYecKOM XWMHH; Marema-
TUYECKHM  ammaparoM  HeoOXo-
IUMBIM IS pEIICHUs  3a1ad
OpPraHu4ecKOr XUMHUHU
4. OFBEM JIMCIIMIINHBI U BUIbl YYEFHOM PABOTBI
Taoauna 4.1.
O0beM IMCHUIIIMHBI M BUABI y4eOHOH padoThl
Buj yueOHo# paGoTsl Bcero yacos 1 cemectp 2 cemecTp
OO6m1ast TPyA0€MKOCTh JUCITUTUTHHBI 216 108 108
AyIUTOpHBIE 3aHATH 124 68 56
Jlexuun 64 36 28
JlaGopaTopHble 3aHATHS 60 32 28
CamocrosiTenbHas pabora 65 40 25
KoHnTpons 27 - 27

5. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMMNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHATUI

5.1. CTtpykTypa AUCUMIJIMHBI

OO61mast Tpy10eMKOCTh AUCHIUIUIMHBI COCTABIIAECT 7 3a4eTHBIX €AUHMI, 252 dac.

Taoauna 5.1.

NeNe

HaumenoBanue pazaesna

ce

Buabl

Dopmbl




n/n (TeMbI) yueOHol padoThl TEeKYUIEero KOHTPOJIs
yCneBaeMoOCTH
J |J3 | CP

1. BBenenne. ®uszmka kak 1 - 2 CobecenoBaHue, TECTOBBIN
HAyKa M KaK ydeOHas KOHTPOJIb, OTYET TI0 JIa-
JHUCIUILINHA., [Ipenmer GopaTopHOii paboTe.
MexaHuku. OcHOBHbBIE (u- K 6 1

OHTpOJIbHAs paboTa
3MYECKHUE MOJIETN MaTepH-
aJIbHBIX TEIL.

2. Kunematnueckoe ommca- 1 1 2 CobecenoBaHue, TECTOBBIN
HHE JBHOKCHHUS YaCTHIIL. KOHTPOJIb.
[ToctynarensHOoe U1 Bpa-
iaTebHOE JIBM)KEHHE a0- Kontponbnas padota 2
COJIFOTHO TBEPJIOTO TEJa.

3. 3akonbl Hbrotona. Muep- 2 2 2 CobecenoBaHue, TECTOBBIH
[HaJIbHBIE CHCTEMBI OTCUE- KOHTPOJIb.

Ta WU TPUHIUN OTHOCH-
tenbHOCTH. [IpeoOpaszoBa- Kontponsnas padora 3
Hud anumes.

4, 3aKOH COXpaHEHUs HM- 1 2 2 CobecenoBanue, TECTOBBIH
yJbCa. AJTUTUBHOCTD KOHTPOJIb.
Maccbl. LlenTp macc. 3a-

KOH COXpaHEHHS MOMEHTa Konrponbras pabora 4
UMITYIbCA.

5. | Pabota u KuHeTHYECKas 2 1 2 CobecenoBaHue, TECTOBBIN
sHeprus. lloTeHnmanpHas KOHTPOJTb.
JHEprus. Buyrpennss
SHeprus 3aKOH COXpaHe- Konrponbras pabora 5
HUS DHEPTHUH.

6. | YpaBueHus JBKEHUS 2 1 2 CobecenoBaHue, TECTOBBIH
TBEPAOIo TECJa. MomeHT KOHTPOJIb.

WHEPIHH  OTHOCHTEIHHO
ocu. Kunernueckas sHep-
TSl TBEPJIOTO TEJa.

7. Kunematuka  rapmoHu- 1 1 2 CobecenoBaHue, TECTOBBII
Yeckux Kojebanuit. [ap- KOHTPOJIb.

MOHHYECKUN OCHUIIIATOP
DHEpreTuyecKkue COOTHO- Konrponsnas padora 6
meHus. MassTHUKH.

8. | 3aryxaromme KoseOaHUs 2 2 2 | CobecenoBanue, TECTOBBIN
rapMOHHYECKOTO  OCILHWJI- KOHTPOJIb.
naropa.  BbeIHYXIEeHHBbIE
Kose0OaHus Mo AecTBUEM KoHntponbHas padora 7
CHHYCOUJAJIbHON CHUJIBI.

9. | Onucanne ABHKECHUS XKU- 2 2 2 CobecenoBaHue

nxocted. UneanbHas Kuma-
KOCTb. YpaBHeHue bep-
HYJUIH. Bsi3kas KuaKOCTb.




10.

[TocTtynaTtel crenuanbHOM
TEOPUH OTHOCHUTEIHHOCTH.
[Ipeo6paszoBanus JlopeHia
W BX CJICACTBHA.

Co0OecenoBanue

11.

Nmnynec u  dHEprus B
PEIATUBUCTCKOMN Mexa-
HHUKE. B3anMOCBsI3b MacChl
Y DHEPTUH.

CoOecenoBanue

12.

MonekynsapHO-KHHETH-
yeckass Teopus HJeanb-
HOTO Ta3a. 3aKkoH pac-
NpeIeICHNs CKOpocTei
Makcgeiia. bapowmer-
pudeckas  dopMmyna H
pacrpenenesue bousbu-
MaHa.

CobecenoBanue

13.

[lepBoe Hauano TepMOAM-
Hamukd. OOpaTtumble U
HEOOpaTUMbIE MPOIIECCHI.
TemnoemkocTs. Anuaba-
TUYECKUH IpoLecc.

Co0OecenoBanue

14.

OHntponus. Bropoe Hauano
TEPMOJUHAMHUKU. DHTPO-
M U BEPOATHOCTb. Teo-
pema  Hepucra. Iluxn
KapHo.

Co0OecenoBanue

15.

PeanbHble rasel. YpasHe-
HHUE Ban-nep-Baanbca.
N3orepmer  Ban-pep-Ba-
anbca M UX CpPaBHEHHUE C
HKCIIEPUMEHTAIbHBIMU.

CobecenoBanue

16.

@a30BbIC pAaBHOBECUS W
npeBpalleHus. YpaBHEHHUE
Knaneiipona-Kiaysuyca.

CobecenoBanue

17.

[Ipenmer  Knaccuyeckoi
AJIEKTPOAMHAMUKU. JIeK-
TpoctaTuka. 3akoH Kyio-
Ha.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

18.

BHGKTpOCTaTI/ILIeCKOC II0JIC
B JUDJICKTPHUKAX.

CobecenoBaHnue,
TE€CTOBBIM KOHTPOJIb.

19.

IlocTossHHBIN JIEKTpHU-
yeckuid TOK. 3akoHbl OMma
n Jlenna. IlpaBuna Kupx-
roda.

Co0OecenoBanue,
TECTOBBIA KOHTPOJIb.
KonrtpomnsHas pabota 8

20.

MarautHoe mnoae. Cwmia
Jlopennia u cuna Amrepa.
JIBmxenue 3apsna B
MarHUTHOM IIOJIC.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.

21.

DJIEKTpOMAarHuTHas WHIY-
KIIUS. MakcBemiosckas
TPAKTOBKA SIBIICHUS DJICK-

CobecenoBanue,
TECTOBBIH KOHTPOJIb.
KonTponbnas pabora 9




TpOMaFHHTHOﬁ WMHAYKIUU.

22.

Camounnykuus. Toku npu
3aMBIKaHUU U Pa3MbIKAHUH
uenu. B3aumMoumHAyKLHSL.
DHEeprusi MarHUTHOTO II0-
JIA.

cobecenoBaHue

23.

[lepemenHbIii TOK. 3aKOH
Owma u mpaBuno Kupxroda
JUIS. TIEPEMEHHBIX TOKOB.
MoOUHOCT, MEPEMEHHOTO
Toka. TOK  CMeleHus.
YpaBaenus Makcpesia.

CobOecenoBaHnue,
TECTOBBIM KOHTPOJIb.
KonrponsHas padora 10

Hroro 3a 1-ii cemecTp:

36

32

40

[Ipeamer onTuku. Diek-
TPOMarHuTHasE  MPUPOAA
CBETA.

CobecenoBanue

CBoiicTBa 3J€KTPOMarHuT-
HbIX BOJMH. D¢dexr on-
aepa.

CobecenmoBaHue,
TECTOBBI KOHTPOJIb.
KonTponbnas padora 11

OTtpaxeHne U MpPeIOM-
JIeHUE CBEeTa Ha TpaHUIe
paszmena JBYX JIHDIIEKT-
puxoB. Ilonspuzanus npu
OTpa’XCHUHN n mpeiIoM-
JICHUH

CoOecenoBanue

WutepdepenHuyst  MOHO-
XPOMaTHYECKUX BOJTH.
CrniocoObl mosyyeHus Ko-
I'epPECHTHBIX BOJH B ONTHKE.

Co0OecenoBanue,
TECTOBEIA KOHTPOJIb.
Konrponsnas padora 12

Hudpakmms CBeTa.
[TpuHLIMDO I'tolirenca-
Openenss. Meton  30H
Ppenels.

Co0OecenoBanue

JudpaxuuonHas penieTka.
Judpakuuss  peHTIeHOB-
CKHX JIy4el B KpHCTaJlIaxX.
TermioBoe U3nyyeHue.

CoOecenoBanue

Ionapusanus ceera.

CobOecenoBaHnue,
TECTOBEIA KOHTPOJIb.
KonrponpHas pabdora 13

10.

Hucnepcuss cera. Hop-
MaJlbHad W aHOMaAJIbHas
qucnepcun  cBera.  Boul-
HOBBIC ITaKETHI.

11.

Pacnpenenenue snepruu B
CIEKTpe HU3JyuyeHus adco-
JIOTHO  4YEpPHOTro  Tena.
3akon Kupxroda, Creda-
Ha-bosbMaHa.

CobecenoBaHnue,
TECTOBBIM KOHTPOJIb.
Konrponsnas padora 14




12. | Pacnpenenenue Makc- | 2 2 2 2 Co0OecenoBanue
Beiuia. KBanToBast runore-

3a [lmanka.

13. | Mogenu aroma. Iloctyna- | 2 1 1 1 CobecenoBanue
ThI bopa.

14. | BoaHOBBIE CBOMCTBA MHK- | 2 1 1 1 CobecenoBanue
pOYACTHII.

15. | T'unotesa ne-bpoiinsi. 2 1 1 2

16. | ®oroaddexr u ero | 2 2 2 2 CobecenoBanue,
3akOHbl. DOTOHBI. Ypas- TE€CTOBBIM KOHTPOJIb.
HEHUEe DIHIITEWHA. Kontponbnas padora 15

17. KBanToBoe 00BsCHEHHE 2 2 2 1 CobecenoBanue

JIABJICHUS CBETA.

18. | Audpakuus >1€KTPOHOB U | 2 2 2 1 CobecenoBanue
HelTpoHOB. COOTHOIIEHHE
HEOTpeAeIEHHOCTEH.
VYpasuenue llIpegunrepa.

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

TAUYECKHE  YPOBHH U
CIIEKTp H3IydyeHusi. MHO-
TO3JIEKTPOHHBIE ~ ATOMBI.
[Tpunnmn [Naymu.

20. | Ilepuonuueckass cucrema | 2 1 1 1 CobecenoBaHue,
3JIeMEHTOB  MeHieseeBa. TECTOBBIN KOHTPOJIb.
CrpoeHune aTOMHOTO sA1pa. KonTponbnas padora 16

HckyccTBenHas u  ecrec-
TBEHHas  paJMOaKTUBHO-
CTb.

21. | 3akoH pPaguoOaKTUBHOTO | 2 2 2 1 CobecenoBanue,
pacmaza. DHeprus CBS3H.
PanmoaxkTnBHBIC
MpeBpaIeHU Sep.

22. | Monenu aromHoro sapa. | 4 2 2 1 CobecenoBanue,
SnepHbie peakiuu. TE€CTOBBIM KOHTPOJIb.
Kontponbnas padota 17

HUTOI' O 3a 2-0ii cemecTp 28 | 28 | 25

HUroro 3a rox: 64 60 65

5.2. Copep:xanue TUCUUNIMHBI
MoayJs 1
BBEJIEHUE
TEMA 1. ®u3nka Kak HayKa.
MeTonbl (U3UYECKOTO HCCIEIOBAaHUS: OMBIT, TUIOTE3a, DKCIEPHUMEHT, Teopus. MaTemaThka u

¢uzuka. Ousuka u ecrectBozHanue. Punocodust u usuka. Baxkueiimme 3Tansl UCTOPUU (PUBKKH.



Ponb ¢pu3uku B o6pazoBanun. O0mas CTpykTypa u 3a1auu Kypca pusuku. Pons u3mepenuit B pusuke.
Enunanne! usmepenus U cuctemsl eIMHALL. OCHOBHBIE €IMHULIBL.
MEXAHUKA

TEMA 2. [IpeaMeT MeXaHUKHU
Kraccuueckas v kBaHTOBasi M KBaHTOBasi MexaHuka. HepensaTuBucTKast U peasiTUBUCTCKAash MEXaHUKA.
Kunematuka u nuHamuka. OCHOBHBIE (pU3MUYECKUE MOJIENU: YacTHIIa (MaTepuaibHas TOUKa), cucTeMa
qacTul] a0COIIOTHO TBEPIO€ TEJO, CIUIOIIHAS Cpejia.

TEMA 3. Kunematnka
Cuctema orcuera. CKalsipHbIE UM BEKTOpHBIC (U3MYECKHE BEIMYMHBL. KHUHEMaTHueckoe OmHcaHue
nBrkeHHs dactul. CkopocTs U yckopeHue. O cmbicie IPOM3BOJHOW M MHTErpajga B NPUIIOKEHUH K
¢usnueckuM 3anavyaM. I[locTynaTenpHoe M BpallaTesbHOE JBUKEHHE AOCOJIIOTHO TBEPAOIO Tela.
VYTri0Bast CKOpOCTh U yrioBoe yckopeHue. CTerneHn cBoOOIbl.

TEMA 4. lunaMmuka 4acTuil
IlepBbiit 3akoH HbroTOHA M MHEpLMAIBbHBIE CUCTEMBI OTcYeTa. [IpuHIun oTHOCUTENBHOCTH. [IprHIIMI
lamunes. WuBapuantsl npeoOpaszoBanus. Cuia. Bropoit 3akoH Helorona. Macca u uMImysbe.
CocTosiHUS YacTHUIIbI B KJIACCUYECKOW MexaHuKe. TpeTuit 3akoH Hpl0TOHA B KJIaCCHYECKON MEXaHUKE.
I'paHuIpl MPUMEHUMOCTH KJIACCUYECKOTO CII0c00a OMMUCAHUS JBUKEHUS YACTHII.

TEMA 5. 3ak0oHbI COXpaHeHUs] B MeXaHUKe
3aKOH COXpAaHEHMs HUMILyJIbca. ANJETUBHBIA 3aKOH COXpaHEHMs] Macchl. LIeHTp mMacc M 3aKOoH ero
IOBUKECHHUA. MOMEHT uMIyjabca. YPAaBHEHHME MOMEHTOB. 3aKOH COXPAHEHHMsS MOMEHTA HMITYJIbCA.
Pa6ora. Momnocts. Kunetnueckas. Oneprus. KoHcepBaTuBHbIE M HEKOHCEPBATHBHBIE CHJIBL.
[lorenunanbHas 3Heprus. BHyTpeHHss 3Heprus. 3aKkOH COXpaHEHUs] SHEPIrUU. 3aKOHbI COXPAHEHUS U
CUMMETPUS IPOCTPAHCTBA U BPEMEHHU.

TEMA 6. HennepuunaJjibHbI€ CHCTEMbI 0TCYETA
Onucanne JBMKEHNS YaCTUL] B HEMHEPLMAJIBHBIX CUCTEMax oTrcueTa. Cuiia
uHepuuu. I'paBuTaniionHas Macca. DKBUBaJEHTHOCTh MHEPTHON U IpaBUTAILIMOHHON Macc.

TEMA 7. lunaMuKa TBepAoro reJja
VYpaBHeHHME [BIKEHHUS TBEPAOro Tejla. MOMEHT HMHEpUUM TBEPIOTO TeJla OTHOCUTEIBHO OCH.
Bpamarensasiii MOMeHT. KuHeTnueckast SHEprus TBEPAOIO TeJa, COBEPLIAIOIIErO NOCTYNATEIbHOE U
BpalaTEeIbHOE JIBHKEHHUA. [ MPOCKOIIBI.

TEMA 8. Kone6anus

Kunematuka rapmoHuueckux Kosiebanuil. Bekropusle auarpammbl.  KommiekcHas — ¢opma
NPECTAaBICHU TapMOHMYECKUX KojeOaHuil. ['apMOHMYEeCKMM oOCHWILIATOp. DHEpreTHueckue
COOTHOILIEHUS. [IBUMXKEeHHE cHUCTeMbl BOJIM3M YCTOMYMBOIO IIOJIOKEHHS paBHOBecHs. MasTHUKH.

3aryxatomme konebanusi ocuwuisitopa. Koadduumenr zaryxanus, norapupMuyuecKuii €KpEeMEHT,



IOOpOTHOCTb.  BbIHYXIeHHBIE KOJeOaHUs TapMOHMYECKOI'O OCHWUIATOpa TMOJA  JACHCTBUEM
CUHYCOHJIaJbHOU CHIbl. AMIUTUTY/A U (pa3a BEIHYXKICHHBIX KoneOaHuil. Pezonanc.

TEMA 9. Mexanuka KUJAKOCTeil U ra3oB
Kunematnyeckoe ABMXKEHUS >KUIKOCTH. YpaBHEHHUE IBWIKEHUS >KUIAKOCTU. WjeanbHas XKUIKOCTb.
CranuoHapHOE COCTOSIHHUE HAEAIBbHOM XKuAKocTU. YpaBHeHHe bepnymiu. Bsskas sxuakocts. Cuiisl
BHyTpeHHero TpeHus. CTalpoHapHOE Te4YeHHe Bs3KoW xkuakoctu [loHsTHe TypOyIeHTHOCTH.
JIBrKeHue Ten B )KUJKOCTAX U ra3ax.

TEMA 10. PeasiTuBHcTCKAs MeXaHUKA
[locTossTHCTBO  CKOpOCTM CBeTa B MHEpPUUAIbHBIX cHCTeMax oTcuera. OTHOCUTENIBHOCTD
OJTHOBPEMEHHOCTH, JJIUH M NMPOMEXYTKOB BpeMeHH. IIpeoOpaszoBanus Jlopenua. MHTepBan Mexmy
coObiTusiMu. CJ0XKEHHE CKOPOCTeH B PENATUBUCTCKONM MexaHuke. [IpeoOpa3oBaHus HUMITylbca H
sHepruu. BzauMocBs3b Macchl U SHEPTUH.

Moays 2
MOJIEKYJISAPHASA ®PU3UKA U TEPMOPANHAMUKA

TEMA 11. MoJiekyJasIpHO-KMHETHYECKASl TeOpHst
Wneanbuslii ra3. [laBieHue raza ¢ TOUKU 3pEHUST MOJICKYJIIPHO-KUHETUUECKON Teopur. MOJIeKyIspHO-
KMHETUYECKUIN CMBICI TeMIIepaTypbl. YpaBHEHHUE COCTOSHUS UAEAJIBHOrO raza. 3aKOH PaBHOMEPHOIO
pacmpesieseHnss SHEPTrul TEIUIOBOTO JIBIKEHHS CTETCHSM CBOOOIBI MOJEKYN. BHYTpeHHSsS sHeprus
UJCAIBHOTO Ta3a. 3aKOH paclpeleneHus ckopocted Makcsemna. Pacnpenenenue Mojekyn 1o
aOCOJIOTHBIM 3HAueHUsIM ckopocTed. CpeaHHe CKOPOCTH TEIJIOBOIO JBHXKEHUS MOJIEKYI.
Bbapomerpuueckas ¢popmyna u pacnpenenenue bonpimana.

TEMA 12. TepmonnnamMmuka
PaGora u konmuectBo TeruioThl. [lepBoe Hawano TepmoauHamuku. OOpaTuMble U HEOOpaTUMBIC
npoueccel. Temmoemkocts. Kiaccuueckas Teopus TEIUIOEMKOCTH HMACAIBHBIX Ta30B U €€
OTPAaHWYEHHOCTh. AJMabaTHBIA Tporecc. DHTponus. Bropoe Hauanmo tepmoawHamuku, [lpuaHimm
HeoOpaTUMOCTU. DHTpoNus U BeposATHOCTh. Puykryauuu. Teopema Hepera. Lluknuyeckue npoueccsl.
IMukn Kapuo. Makcumanenenii KIIJ[ temnoBoii. TepmonnHamuyeckass IIKajga — TEMIEpPaTyp.
TepmonnHaMUUECKUE TOTEHIMAIIBI.

TEMA 13. SIBjieHusi nepeHoca
Juddys3us, TenaonpoBOJHOCTb, BA3KOCTh. KHHeMaTHueckue XapaKTepUCTHKH MOJEKYISIPHOIO
nBukeHUs. (DEeHOMEHOJOTrMYecKOe OIMCAaHUE, MOJEKYJIIPHO-KUHETUYECKas TPAKTOBKA SIBJICHUMN
neperoca. Koahdunuent nuddysun, TemnonpoBogHOCTH, BI3KOCTH M UX CBSI3b C MOJEKYISIPHBIMHU
XapaKTEPUCTUKAMH.

TEMA 14. PeajbHbIe ra3nl



VYpasHeHnue Ban-nep-Baanbsca. M3orepmel Ban-aep-Baanbca u UX cpaBHEHHE ¢ HKCIIEPUMEHTAIIbHBIMHU.
MetactabumnbHble cocTosiHusl. Kputnueckast Touka. Buyrpennss sueprusi Ban-nep-Baanbca. @a3oBsie
paBHOBECHs U TIpeBpailieHus. YpaBHenue Knaneitpona-Knaysuyca.
MonyJs 3
JIEKTPUHYECTBO

TEMA 15. IIpeameT Kj1accH4eCKOM 3JIeKTPOAUHAMHKH.
Wnes 6nu3koaeicTBYs. DIEKTPUUECKUI 3aps]l U €T0 TUCKPETHOCTb.

TEMA 16. DiekTpocTaTuKA.
3akon Kynona. HanpsixeHHOCTh anekTpuyeckoro nois. IlpuHuun cynepnosunuu. DaeKTpUUECKUn
JIUNOJb. J{UIIOJIb BO BHEHIHEM 3JIEKTPOCTATHUECKOM Mosie. [I0Tok u quBepreHuus BEKTOPHOIO IOJIA.
DnekTpoctaTudeckas teopema ['aycca. [Ipumenenue treopemsl ['aycca Kk pacueTy 31€KTpOCTaTUUECKUX
nosielt. [IoTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOrO Mouisd. LIMpKyIsIius U pOTOp 3JIEKTPOCTATHUECKOIO
nosi. CkanspHbIM MOTEHIMAl M €ro CBs3b C HANPSDKEHHOCTHIO 3JIEKTPOCTATUYECKOTO IOJIA.
VYpasuenus [lyaccona-Jlamuiaca.

TEMA 17. JaekTpocTaTH4YecKoe MoJie B IMIJIeKTPHKAX
[Tonspuzanua ausnektpukoB. llomapuzoBanHocTs. [lonsipuzanmoHHbIle 3apanbl. DJIEKTPUUECKOE
cMmemieHue. JlusnexTpuyeckas MNpPOHULAEMOCTb. (OCHOBHBbIE YpaBHEHHUS AJIEKTPOCTATUKH  JUIS
JUBJIEKTPUKOB. [ paHUYHBIE YCIOBUSI Ha TOBEPXHOCTHU Pa3zeia ABYX JUIEKTPUKOB.

TEMA 18. IIpoBOAHMKH B 3JIEKTPOCTATHYECKOM MO
[loBepxHOCTHBIE 3apsanbpl. DneKkTpocTaTHueckas 3amurta. KosdduuueHTsl eMKOCTH M B3auMHOU
€MKOCTH TPOBOAHUKOB. KoHIeHCaTOpbl. EMKOCTH KOHJIEHCATOPOB.

TEMA 19. DHeprust B3auMoJeiCTBUS JJIeKTPUYECKHX 3aPA10B
OHeprus  3apsDKEHHBIX — NPOBOAHMKOB.  ODHeprus  KoHJeHcatopa. IlmoTHocTes  »Heprum
3JEKTPOCTATHYECKOTO TOJIS.

TEMA 20. ITocTOSIHHBIH 3JIEKTPHYECKUI TOK.
[InotHOCTH M cuna Toka. 3akoHbl OMa u Jxoyns-Jlenna B nokanbHOM popme. CTOPOHHHME CHIIBL.
3JIC. 3akonsl Oma u JIxxoynsa-Jlenna B unterpansHoit ¢popme. [IpaBuna Kupxrodga.

Mony.sb 4
MAT'HETU3M

TEMA 21. MATHUTHOE I1OJIE
Cuna Jlopenuna. MaruutHas uHAYKUUsA. JIBMOKEHHME 3apsyKEHHBIX YacTUL[ B JJIEKTPUYECKOM H
MarHuTHOM noiisix. Cuna AMrepa. BUTOK ¢ TOKOM B MarHMTHOM Iosie. MarHUTHBIM MOMEHT. 3aKOH
buo-Casapa-Jlanmaca. MarautHoe nosie OpsIMOJIMHEWHOIO MPOBOJHHMKA C TOKOM. MarHutrHoe mnose
KpYyroBOro TOKa M ULHUPKYJISLUUS MarHUTHOrO TMoJjisl. MarHutHoe I1oJie JJIMHHOTO COJICHOMJA.

BexTopHbI OTEHIMA.



TEMA 22. MarauTHoe 1oJjie B Belecrse
HamarunumBanue BemectBa. Hamaramuennocts. Mosekynsipasle TOkH. Hanps>keHHOCTh MarHUTHOTO
nosist. MarautHas npoHuaeMocTb. OCHOBHbBIE YPABHEHHUS] MarHUTOCTATUKU B BEUIECTBE. | paHUYHBIE
YCJIOBHSI Ha TIOBEPXHOCTH pasjielia JByX MarHeTUKOB.

TEMA 23. Dy1eKTPOMATHUTHASI MHAYKIMS B IBUKYIINXCS U HEMOABUKHBIX
NPOBOAHUKAX

3akoH »sneKkTpoMarHuTHOM uHAyKUuU. [IpaBuno Jlenna. MakcBeisIOBCKasi TpPaKTOBKAa SIBJICHUS
3JICKTPOMArHUTHOW MHAYKIMU. BuxpeBoe snexkrpuyeckoe moisie. CamowHmykuus. VHIYKTUBHOCTD.
Tokn mnpu 3aMbIKaHUM U Pa3MbIKAHUM I1end. B3anMmHas HMHIYKTUBHOCTb. MarnuTHasi SHEPrusl.
[110THOCTH AHEPTUH MArHUTHOTO MOJS.

TEMA 24. Tok cmemeHust
VYpaBuenuss MakcBemia. Matepuanbible ypaBHEHUs. CKalspHbII M BEKTOPHBI MOTEHLUAIbI
3JIEKTPOMArHUTHOTO TOJIs. PensaruBucTckue mpeoOpa3oBaHus 3apsiioB, TOKOB M AJIECKTPOMArHUTHBIX
nosieil. OTHOCUTEIBHOE pa3/IelIeHUE FJIEKTPOMATHUTHOIO MOJISI Ha SJIEKTPUUYECKOE U MAarHUTHOE.

Moayas 5
IFEOMETPUYECKAS OIITUKA

TEMA 25. IlpeameTt onTuKU
DneKTpoMarHuTHasi mpupojaa cBeta. BonHoBoe ypaBHenue. [Inockue 371€KTpOMarHUTHBIE BOJIHBI.
JliviHa BOJIHBI, BOJTHOBOM BEKTOp, CKOPOCTh. CBOMCTBA 3JEKTPOMArHUTHHIX BOJH. Dddekt [ommepa.
[IIkxana 31€KTpO-MarHUTHBIX BOJIH.

TEMA 26. OTpaxeHue u npejioMJieHHe CBeTa HA TPaHUIle pa3/esia ABYX ANIJIeKTPUKOB

3akoH oTpaxkeHuss W mnpenomsieHus. llomHoe otpaxkenue. Kosdduument orpaxkenus wu
MPOITYCKAHMUSI.

TEMA 27. OnTu4eckue JUH3bI

®dokycHoe paccTosinue. Popmyna auH3blL. Tunel auH3. Ontudeckue ocu. OnTuyeckas cuia JIMH3bIL.

N300pakeHre mpeaMeTa B JINH3AX.

MonayJb 6
BOJIHOBASI OIITUKA

TEMA 28. UnTepdepeHnnus cBera
WutepdepeHysi MOHOXPOMATHUECKUX BOJH.  YCIOBUS HHTEP(HEPEHIMOHHBIX MaKCUMYMOB |
MUHUMYMOB. CriocoObl MOJTY4YEeHUs] KOTEPEHTHBIX BOJH B ONTHKE. BpeMeHHas M MpoCTpaHCTBEHHAas
KOT€peHTHOCTh. MIHTep(depeHIus cBeTa B TOHKUX TUIEHKaX.

TEMA 29. Ilu¢ppakuus cBera



[Mpunmun [olirenca-®penens. Meron 300 @penenst. Judppaxius Openens Ha KPYrJioM OTBEPCTUH U
mucke. Judpakuus @Dpaynropepa Ha menu. [lpubnmkeHue reoMETpUYECKOl  ONTHKU.
HudpakuuonHas pemerka. CrekTpaibHoe pasiiokeHue. Pazpemaromas cnocoOHocTs. Jndpaxius
PEHTIeHOBCKUX JTydell B kpuctauiax. ®opmyna bpera-Bynboda.

TEMA 30. Ilonsipu3anus ceeta

Ilondpuszanus cBeTa MNpU OTPAXKEHMM M INpeloMIeHUH. Yrou bprocrepa. JIBoliHOE
Jy4EeNpJOMIIEHUE B AaHM3OTPOINHBIX KpucTauiax. Ilonspusanus npu ABOWHOM JIy4eNpPEIOMIICHHH.
3akoH Maroca.

TEMA 31. Ilucniepcusi cBeta
OnexTpoHHas Teopus aucnepcuu. HopmanbHasi 1 aHOMallbHasl AUCTIEPCUM.
ITornomenue ceera. 3akoH byrepa. BoiaHoBble makeTsl. I'pynnoBas CKOPOCTb.

TEMA 32. DHeprusi 1 HMILYJIbC 3J1eKTPOMATHUTHBIX BOJIH
Bextop Iloitftunara. Cdepuueckre BOJNHBL OHepreTuyeckue H (HOTOMETPUUYECKHE BEIUYMHBI.
[ongpusanus nuHenHas, Kpyrosas v dJUIMITHYECKass. ECTECTBEHHBIN CBET

TEMA 33. TemioBoe u3jiy4enune
AbcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsiimana. Pacnipenenenue sHepruu B
CHEKTpE M3Iy4eHHs] aOCOJIOTHO uYepHOro Tena. 3akoH cmelleHuss Buna. KBaHToBas rumotesa u
dopmyna [Tnanka. ®otodrddext u ero 3akonsl. PoToHbl. YpaBHenue DitHmTelHA. D dexT Komnrona
u ero pacuet. KBaHTOBOe 00BsICHEHHE /IaBJICHUS CBETA.

Moayas 7
OU3UKA ATOMA
TEMA 34. MopneJsn atoma
Mognens atoma o Tomcony, Pesepdopaa, bopa. Iloctynatsr bopa.

TEMA 35. Atom Bogopoaa
OHEpreTn4ecKue YpOBHUM M CIHEKTp H3iIydeHHsA. [IpocTpaHCTBEHHOE pacmpenelleHne IUIOTHOCTH
AJIEKTPOHHOTO oOsiaka. CriuH AJIeKTpoHa. MHOT03JIeKTPOHHBIE aTOMBL. Hepa3muanMocTh OAMHAKOBBIX
Mukpouactull. bozonsl u depmuonsl. Ilpunuun Ilaymm. Ilepuoanyeckass cucrtema 3JIEMEHTOB

Menneneesna.

TEMA 36. BosiHoBbBI€ CBOHCTBA MUKPOYACTHIL
l'unoreza ne bpoiins. Jdudpakius 37eKTpoHOB W HEHTpoHOB. COOTHOIICHUS HEONPEIEICHHOCTEH.
BonnoBas ¢yHkuus u e€ cratuctudeckuid cmbicia. YpaBHenue Illpeaunrepa. CrannoHapHbIE
coctossHUsA. YacTuia B moTeHImaibHo siMe. TyHHenbHBIN 3 dekt. KBanToBanue sHepruu. [Ipunmmmn

cootBeTcTBUS. KBaHTOBaHIE MOMEHTA HUMITYJIbCA.

Moayas 8



OU3UKA AIPA U DJIJIEMEHTAPHBIX YACTHIL
TEMA 37. CTpoeHne aTOMHOI0 siipa
CoctaB aroMHoro siapa. Hyknonsl. M3oTonsl. AnepHbie cuiabl. Moienu aTOMHOTO siapa.
TEMA 38. PaanoakTUBHOCTh
HckyccTBeHHAs M eCTeCTBEHHAs palMOAKTHBHOCTE. SaepHbie peakuuu. JledekT macc.
TEMA 39. JjiemeHTApHbIE YACTHIIBI
CucreMaTuka sJ€eMEHTapHbIX yacTuil. JlenToHsl U aapoHsl. B3aumonpespalienus 4actuil. YacTuisl u
anTryactuipl. Gusnueckuii Bakyym. KBapku. KBanTh! yHnaMeHTaIbHBIX MOJEH.
TEMA 40. ®u3uveckas KapTHHA MUPa
BemectBo u none. Mepapxusi cTpykTyp maTepuu. MakpOCKONMYECKHUE CBOWCTBA BEIIECTBA.

BeniectBo B 9KCTPEMAJIbHBIX YCIIOBUAX 9BOJ'IIOI_II/IH Bcenennoii.

6. O0pa3oBaTe/ibHbI€ TEXHOJIOTUH

IIpu peanuzanuu kypca «Pu3HuKa» HCIOIB3YIOTC:

TexHo0ornu: npoOIEeMHOr0 aHAIN3a, KOHUEHTPUPOBAHHOTO 00YUEHUs!, MOIYJIbHOTO
o0y4yeHHUs1, pa3BUTHUS JINYHOCTH U pa3BUBAIOLIET0 00yueHUs, AU PepeHIIMPOBAHHOTO 00 yUEHHUS.

®opmbl: JiekMK: Oecea, AUCKYcCusi, C pa300poM KOHKPETHBIX CUTYaI[Hi.

Ha nadopaTopHbIX 3aHATHAX: BBITOJHEHHE J1a00pAaTOPHBIX PadoOT.

MeTtoambl: TpaAUIIUOHHBIC U AKTUBHBIC (prrIHOBLIC u I/IH,Z[I/IBI/II[yaJ'IBHBIe).

7. YueOHO-MeTOAMUYeCKOe o0ecrieyeHrne CaMOCTOATeIbHOI padoThl CTYIeHTOB.
OueHoYHbIEe CPEeACTBA JJIfA TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH, IPOMEKYTOUHOM aTTecTalMH Mo

HUTOraM OCBOCHMA JUCHHUIIJIMHBI

[Tonarue ckopocTu U yckopenus. 3akoHbl HproToHa
OHeprus paboTa MOUIHOCTh. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTUH.

3aKOH COXpaHEHMs UMITYJIbca U MOMEHTa UMIyjbca. 3aKoH ['yka.

N

[loctynatel Teopum oTHOcHTenbHOCTU. CrneacTBust u3 mnpeoOpasoBanuii  JlopeHnna.
B3anMocBs3b Macchl U SHEPTUN.

JlamuHapHbIe U TYpOYJICHTHBIE TSUCHHS )KUIKOCTEH U ra3oB. YpaBHeHue beprymin.
DKcrnepuMeHTalIbHbIE 3aKOHbI HieanbHoro raza. OcHoBHoe ypaBHenue MKT.

Pacnpenenenne Maxkcsemna. Pactipenenenue bonpnmana.

Annabatuyeckuii mporecc. OOpaTumble 1 HeOOpPaTUMBIE TIPOLIECCHI.

© © N o O

HepBbIﬁ 3aKOH TEPMOAMHAMHKHM H €ro IPHUMCHCHUC K H30IIpoHeccam. TenmoBrie H

XOJIOAWJIBbHBIC MAllIUHEI.
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35.
36.
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Teopema Kapno. Bropoe Hauano repMogrHaMUKU. DHTPONUS U HEOOPAaTUMBIE POLIECCHI.
VYpasHeHue Ban-nep-Baanbca u ero anamus.

Cxmxenue razoB. KanwsipHeie siBIeHUS.

Tunsl KPUCTAIUIMUECKUX PELIETOK U AEPEKTHl B HUX.

Kunenue riaBneHue, KpucTamin3amnus, cyoaumanys. TernaonpoBoIHOCTb.
DU3NYECKUN U MaTEMaTUYECKUN MASITHUKH.

BonHoBeie nponeccbl. AKyCTUYECKHE SIBJICHUS.

3aKOH COXpaHEHUS JIEKTPUUECKOro 3apsijia.

3akoH Kynona. HanpskeHHOCTh M MHIYKLIHS SJIEKTPUYECKOTO MOJISL.

Teopema Octporpanckoro-I'aycca u €€ npuMeHeHue.

[Totenuuan Toueynoro 3apsaa. Pabora s1eKTpUYecKOro mosis.

[onsipu3zanus IUINEKTPUKOB.

OnextpoéMkocTs. KonnencaTopsl.

DIIEKTPUUYECKUI TOK, cuiia, INIOTHOCTH Toka. DJIC, HanpsixkeHue.

Croponnue cuibl. 3akoH Oma B quddepeHnmaibHoi 1 HHTerpaibHoi Gopmax.
Pabota 1 momHOCTE IOCTOSTHHOTO TOKA. ComnpotuBiieHre. CBEPXIPOBOANMOCTb.
[IpaBuno Kupxroga. Knaccuueckast 1 KBaHTOBasi TEOPUU 3JEKTPOIIPOBOAHOCTH METAJIIOB.
Tok B BakyyMme. Tok B anekrponuTtax. TOK B IIOTyIIPOBOAHUKAX.

MarsauTHoe 1ose 1 ero xapakrepucTuku. 3akoH bruo-Casapa-Jlamnaca.

3akon Amnepa. Cuia JlopeHua. Y cKopuTenu 3apspKeHHbBIX YacTHIL.

Dddext Xomna. 3akon Papanest. UHIYyKTUBHOCTh KOHTYpA.

Baumounnnykius u camounaykuus. Toku @yko. CuHycou1aabHbIN IEPEMEHHBIN TOK.

PabGora u MOIITHOCTH IEPEMEHHOI'0 TOKaA. EmkoctHOE M HUHAYKTHUBHOC COIIPOTHBJICHUC. 3aKkoH

Owma I IICPEMCHHOI'O TOKaA.

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

MaruuTHble MOMEHTBI JIEKTPOHOB U aTtomMoB. deppomarnerusm u ero mpupopna. Ilapa- u

AUuaMariCTu3M.

KonebaTtennHbIH KOHTYD. Bzanmuoe MMPEBPAICHUC JICKTPHUICCKOI'O U MArHuTHOI'O IIOTOKOB.

CpoiicTBa QJICKTPOMArunuTHBIX BOJIH. ypaBHeHI/Ie MakcBeimia JJB1 QJICKTPOMATrHUTHOI'O ITOJIA.

DHepreTudeckre U HOTOMETPUUECKUE BETUUUHBI.
[Tonsipu3oBaHHBIN U €CTECTBEHHBIN CBET.
OTpakeHue 1 MpeJoOMIICHHE CBETA.

WNuTepdepennus ceta u €€ mprUMeHEHHUE.

WuTepdepeniiuss MoHOXpoMaTHuecKuX BOJIH. CrnocoObl MONTY4YeHHsS KOTEPEHTHBIX BOJH B

OIITHKC.



42.
43.
44,
45.
46.

47.

48.
49.

50.
51.
52.

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

WuTtepdepeniys B TOHKUX IJICHKaX.

Hudpaxmus ceeta. [Ipunnun I'oitrenca-®penens. Meton 300 Openerns.

Hudpakuus Openenst Ha KpyriaoM orBepctuu U aucke. Audpakuus Opaynrodepa Ha mmenu.
JudpakonHas peueTka u IpUMEHEHHUE SIBJICHUS JUPPAKIIUH.

Hucnepcust cBera u €€ npupona. HopmanbHasg v aHOMalbHasi AUCHEPCUU CBETAa. BoyHOBBIE
MIAKETHI.

OtpaxkeHue M IPEIOMIICHHE CBETa Ha IpaHMIE pa3jesia AByX AMAJIEKTpUKOB. [lomsapuzanmsa
MIPU OTPAXKEHUH U MPETOMIICHUN

[Monsipuzanus. 3akon bprocrepa.

Bpamenne mnockoctu mnosspuzanuu. 3akoHsl Kupxroga, Buna u Credana-bonnmana.
®opwmyna [Lnanka.

Buemnmit u BHyTpeHHuit potordpdexrt. 3akoHsl poToddexra.

Macca u ummynbc gortona. J[aBnenne ceeta. Ipdext Komnrona.

Mognens atroma Tomncona u Pezepdopna. KBantoBas Teopusi cTpoeHHst aToMa BOJOpPOJa 10
bopy.

OnbiT @panua ['epua. Onsit LlTepna u [N'epnaxa. I'unoresa ge-bpoiins.

Pasnuunble Moz cTpOeHHUs sapa: Ta3oBasi, KanesbHas 000JI04eyHasl.

3aKoH paJiMOAaKTUBHOTIO pacnaja. DHEPIUs CBS3U.

PannoaxkTuBHbBIE IPEBpAIICHUS ALIED.

DddexT Méccbayapa.

[lonsiTHe 0 sIIEPHBIX peaKIUsIX.

TepmosiiepHbIe peakuu.

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

CunbHoe, 3JIeKTpOMarHuTHoE, ¢1a0oe, rPaBUTAIL[MOHHOE B3aUMO-AECHCTBUS.

dusnueckas KapTuHa MUpPa, Kak Pritocodckasi KaTeropusi.

Oprannsanus caMocTosTeabHOI padoThl cryaeHToB (CPC)

Jnia monydeHus TayOOKMX M TPOYHBIX 3HAHWM, TBEPABIX HABBIKOB M YMEHHUH, HeoOXoauma

CHUCTCMATHYCCKAasA CaMOCTOATCIIbHAsA pa60Ta CTyACHTA.

B pabGoueii mporpamme mpenrycMOTpeHa caMOCTOsITENIbHAs paboTa uisi MpopabOTKU JIEKIIMOHHOTO

(TeopeTHyeCcKOro) Marepuajga IMpU IMOATOTOBKE K KOHTPOJIBHBIM MEpONPUATHSAM (B YaCTHOCTH K

TECTUPOBAHUIO).

TeMbl BLIHOCMMbIE HA CAMOCTOSITEJILHYI0 PadoTy



l'apmonnueckue KkonebGaHWs M = HUX  XAPAKTEPUCTHKH. ['apMOHMYECKHMH  OCHUILIATOP.
JuddepeHumransHoe  ypaBHEHHE  CBOOOJHBIX  3aTyXalolmux  KoneOaHud.  ABTOKOiIeOaHUS.
JuddepeHunanbHoe ypaBHEHHE BBIHYKJIEHHBIX KojeOaHMH. AMIIIMTYIAa U (a3a BBIHYXKJIEHHBIX
konebanuit. OOIIue MOHATHS XapaKTepU3yIolue Kojie0aTeIbHbIE M BOJTHOBBIE MPOIIECCHI. Y paBHEHUE
rapMOHUYECKOro KojeOaHus. P@OpMUPOBAHUE Yy YUYAIIMXCS CHEKTPAJIbHBIX TNPEACTABICHUNA TNpU
U3YyYEHUM KoJIeOaTeNbHbIX BOJHOBBIX HporeccoB. Ilpunnun cyneprnosunmu. Eausbii mogxon mpu
M3yYEHHH PE30HAHCHBIX SIBJICHUH B Kypce o01iel (pu3nKu.

Metonuka u3ydeHuss oOLIMX CBOICTB BOJH. YpaBHEHHE TapMOHHYECKON BOJHBL. OCHOBHBIE
XapaKTEPUCTUKU TApPMOHUYECKOW BOJIHBL. KOrepeHTHOCTh M CBOMCTBa BOJIH. KOrepeHTHOCTh H
uHtepdepenus csera. Judpakuus BoimH. CkopocTh cBera. [IpoponbHBIE M IMONEpPEYHbIE BOJHBI.
VYpaBuenue Oerymeil BonHbl. ®a3zoBas ckopocTh. ['pymmoBas ckopocTb. CTOsSUM€ BOJIHBI.
HuddepeHunansHoe ypaBHEHHE SJEKTPOMAarHUTHOM BOJHBI. DHEPrus 3JIE€KTPOMAarHUTHBIX BOJIH.
NMirynbsC 351€eKTpOMarHuTHOTrO mousist. lIpuMeHeHue 3iIeKTpOMAarHWTHBIX BOJH. llepemMeHHBIN TOK.

MOI_I_[HOCTL BbIJICITIACMAd B ICTIHU ICPCMCHHOT'O TOKA.

8. OUEHOYHBIE CPEACTBA JUISI TEKYIIET'O KOHTPOJISAA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM OCBOEHUS

Bonpocwl ona covecedosanusn

[lonsiTue ckopoctu u yckopenus. 3akonsl HproToHa

OHeprust paboTa MOLTHOCTh. 3aKOH COXPaHEHUSI MEXaHUUECKOW YHEPTUU.

3aKOH COXpaHEHHs UMITYJIbCa U MOMEHTa UMIyjbca. 3akoH [ yka.

Iloctynatel Teopuu oTHocuTenpHOCTH. CrnexctBus u3  npeoOpasoBanuil  Jlopenua.
B3aumocBsi3b Macchl U SHEPIHUH.

JlamuHapHbIe U TYpOYJIEHTHBIC TEUSHHUS XKHUJKOCTEH U ra3oB. YpaBHeHue bepHymim.
DKcrnepuMeHTalIbHbIE 3aKOHbI HaeanbHoro raza. OcHoBHoe ypasuenue MKT.
Pacnpenenenune Maxkcsesuta. Pactipenenenue bonbimana.

Annabatudeckuii npouecc. O6paTuMble U HEOOPATUMBIE MTPOLIECCHI.

IlepBblif 3aKOH TEPMOAMHAMUKM UM €ro IpUMEHEHHe K wu3omporeccaM. TerioBble Hu
XOJIOIUJIbHBIE MAIIUHBI.

10. Teopema Kapno. Bropoe Hauano TepMoAMHAMUKU. DHTPOIUS U HEOOPATUMBIE POLIECCHI.
11. Vpasuenue Ban-gep-Baanbca u ero ananms.

12. Cxwmxenue ra3zos. KanwuisipHuele sSBJICHUS.

13. Tunsl KPUCTATITMUECKHUX PEIIETOK U Ae()EKTHI B HUX.

14. Kunienue ruiaBiaeHue, KpUCTAIIN3AIM, CyoinMmanus. TernaonpoBoIHOCTb.

15. ®usnueckuili ¥ MaTEMaTUYECKUN MASITHUKY.

16. BonHOBBIE MpoLIeCChl. AKYCTHUYECKHUE SBICHHS.

17. 3akoH cCOXpaHEHUS AIICKTPUUECKOTO 3apsia.

18. 3axon Kynona. HanpsokeHHOCTD M MHHIYKITHSL 3JIEKTPUUECKOTO OIS,

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

20. INorenmman ToueyHoro 3apsaa. Pabora 3JeKTpHUECKOTO MOJIs.

21. Tlonsapuzamusi AUIICKTPUKOB.

el N =

©wWooN O



22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.

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

42.
43.
44,
45,
46.

47.

48.
49,

50.
51.
52.

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

OnextpoéMkocTs. KoHeHcaTopsl.

DNEKTPUUECKHIA TOK, CHUJIa, IIOTHOCTH ToKa. DJIC, HampsKeHHe.

Croponnue cunbl. 3akoH Oma B 1uddepeHanbHol 1 UHTerpaabHol hopMax.

PaboTa 1 MOLTHOCTB MOCTOSIHHOTO ToKa. ConpoTuBieHne. CBEpXIPOBOIUMOCTb.

[paBuno Kupxroda. Knaccuueckasi 1 KBaHTOBast TEOPHH AIIEKTPOIPOBOTHOCTH METAIJIOB.

Tok B Bakyyme. Tok B anekTponuTax. Tok B MOTYIPOBOAHHUKAX.

MaruauTtHoe nose u ero xapakrepuctuku. 3akoH buo-Caapa-Jlannaca.

3akoH Amnepa. Cuna JlopeHna. Yckoputenu 3apsiKeHHBIX YaCTHIL.

Oddext Xomna. 3akon Papazess. IHIyKTUBHOCTh KOHTYpA.

B3aumonnaykuus u camonnaykuus. Toku @yko. CHHycOUJanbHbINA EPEMEHHBIN TOK.

Pabora u MOIIHOCTH EpeMEHHOT0 ToKa. EMKOCTHOE M MHIYKTHUBHOE CONPOTHBIICHHE. 3aKOH
Oma 1151 nEpeMEHHOro TOKa.

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

MarautHble MOMEHTBI 3JIEKTPOHOB M atoMoB. DeppomarHeTusM u ero npupoxa. Ilapa- u
JMaMarHeTU3M.

Koneb6arenbHblil KOHTYp. B3anMHOe npeBpaliieHre 3JIeKTPUYECKOro ¥ MarHUTHOTO MTOTOKOB.
CBoiicTBa JIEKTPOMArHUTHBIX BOJTH. Y paBHEHHE MakcBelia At 3J€KTPOMArHUTHOTO TTOJISI.
DHepreTnyeckue u HOTOMETPUUECKHIE BETUUUHBI.

[Tonsipu3oBaHHbBIN U €CTECTBEHHBIN CBET.

OtpaxkeHue U PeIOMIIEHHE CBETA.

WnTepdepenuus ceta v €€ npUMEHEHHUE.

Wutepdepeniyst MOHOXpOMAaTH4YEeCKUX BOJH. CrocoObl MONyueHHs] KOTePEHTHBIX BOJH B
OTITHKE.

Wutepdepeniys B TOHKUX IJICHKAX.

Hudpakuus ceera. [Ipunnun [oitrenca-Openens. Meton 300 OpeHens.

Hudpakuus Openenst Ha KpyriaoM oTBepcTud u aucke. Audpaxmus @paynrodepa Ha mmenu.
JudpakionHas peueTka u NpuMeHEHHE IBJICHUS JUPPAKIIHH.

Hucnepcust cBera u €€ npupona. HopmanbHasg v aHOManbHas AUCHEPCUU CBETAa. BoyHOBBIE
MAKETHI.

OtpaxkeHHe M NPEIOMIIEHHE CBETa Ha TpaHMIE pa3fjesa ABYX AU3JIeKTpukoB. [lomspuzanus
IIPU OTPAXKEHUH U MPETIOMIICHUN

[Monsipuzanus. 3akon bprocrepa.

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

Bremnwmii u BHyTpeHHUN hoTod3ddekT. 3akoHbI hoTodrdhdekTa.

Macca u umiynse potona. lasnenue csera. Dpdext KomnroHa.

Mopnens atoma Tommcona u Pesepdopna. KBanroBas Teopust CTpoeHHs aTomMa BOAOPOJA IO
bopy.

OnbiT @panna 'epua. Onsit LlTepna u [N'epnaxa. I'unoresa ae-bpoiins.

Paznuunblie MOJIenn CTpOEHUS Apa: Ta30Basi, KareabHas 000I04eqHasl.

3aKOH paIMOaKTUBHOTO pacmaga. DJHEePrus CBS3U.

PanuoaxkTuBHbBIE IPEBpAIICHUS AJIED.

S dexr Méccbayapa.

[lonsiTHe 0 SIIEPHBIX peaKIUSIX.

TepmosinepHbIe peakiuy.

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

CunbHoe, 3JIeKTpOMarHuTHOE, ¢1adoe, rpaBUTAIIMOHHOE B3aUMO-AECHCTBUS.

duznueckas KapTuHa MUpPa, Kak Gritocodckasi KaTeropusi.

Bomnpocs! k 3a4ery



w

10.

11.

12.

13.

14.

15.

16
17
18

19.

MEXAHUKA. MOJIEKYJIAPHAA ®PU3UKA.

Kunematnueckoe onucanue nBrxeHus yactul. [locrynarensHoe u
BpalllaTeIbHOE ABM)KEHNE a0COIIOTHO TBEPJIOTO TENa.
3akonsl HetoToHa. MIHepLiManbHble CUCTEMbI OTCYETA U MPUHIIUIL
otHOocuTenbHoCTH. [IpeobpazoBanus ["anumnes.
3aKOH COXpaHEHUs1 UMITyJbca. AIIUTUBHOCTh Macchl. LlenTp Macc.
3aK0oH COXpaHEHUs MOMEHTa UMITYJIbCA.
Pabota n xunetnueckas sueprus. [loreHumanbHas sHeprus.
BuyTtpenHsis sHeprust 3aKoH COXpaHEHHs SHEPTUU.
Onucanue ABMKEHUS B HEMHEPUHUAIBHBIX cucTeMax orcyeTa. CHiibl MHEpUUHU. DKBUBAJIEHTHOCTD
WHEPTHOU M IpaBUTALlMOHHON Macc.
VYpaBHeHUsa IBWXEHUS TBEPAOro Tejla. MOMEHT HMHEpPLUHMH OTHOCHTENbHO ocH. KuHeTtnueckas
SHEprus TBEPAOrO Tea.
Kunematnka rapMoHHYeCKUX KoseOaHW. [apMOHWYECKHE OCHMIUIATOP ODHEpPreTU4ecKue
COOTHOLIEHUS. MasiTHUKH.
3aTyxatome KoysieOaHWsT TapMOHHUYECKOTO OCIIIIATOpa. BBIHYXIEHHbIE KoJie0aHUs MO
JIEVCTBUEM CUHYCOUIAIIBHOMN CUJIBL.
Onucanue JaBWXKeHUs KUAKOcTed. WneanbHas KUAKOCTh. YpaBHeHue bepuymnu. Bsskas
KUIKOCTb.
[TocTynaTel cienanibHON Teopun oTHOCUTENbHOCTH. [Ipeobpazoanus JlopeH1ia U UX CIEACTBUSL.
NMirynbc ¥ 3HEprus B peisTUBUCTCKOM MeXaHUKe. B3anMOCBs3b MacChl M SJHEPTUU.
[Ipenmer 1 MeToabl MONEKYISIpHON (U3UKU. MoNeKynspHO-KUHETHYECKass TEOPHsl HA€aTbHOTO
rasa.
3aKoH pacnpenesneHust ckopocteit Makcseria. bapomerpuueckas
¢bopmyna u pacupeznenenue bompivmana.
IlepBoe Hauano TepmoauHamMuky. OOpaTUMble U HEOOpaTUMBbIE
MIPOLIECCHI.
TennoeMKoCcTh. AabaTUYECKHI MpoIiecc.
Ourtponusi. Bropoe Hayano TepMOIUHAMUKH.
OHTtponus U BeposiTHOCTh. Teopema Hepcra. Lukn Kapno.

KunemaTtnyeckne XapakTepUCTHKH MOJIEKYJSIPHOTO JBIXKEHHMA. SIBIEHUs mepeHoca: Iuddysus,

TCIIOIIPOBOJHOCTD, BA3KOCTDH

20.
21.

PeanbHble ra3el. YpaBHenne Ban-nep-Baanbca.

N3orepmel Ban-aep-Baanbca u ux cpaBHEHUE € DKCIIEPUMEHTAIbHBIMHU.



22.

1
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11
12
13

14
15
16

17
18

da30BbIC paBHOBECHS U IpeBpaleHus. YpaBHenue Kianelipona-Knaysuyca.

IJIEKTPUYECTBO U MATHETU3M

[IpenMeT KkinaccHYECKOM 3JEKTPOAMHAMUKH. DieKTpocTaTHka. 3akoH Kyrnona. Diekrpuueckuil
JTUTIOJTb.
OnekTtpocratuyeckass Teopema laycca. Ilpumenenue Teopembl ['aycca k  pacuery
BJIEKTPOCTATUYECKUX MOJIEH.
[ToTeHmanbHOCTH 3MEKTpOCTaTHUYECKOTO ToJisA. CKansipHbIA noTeHman. Ypapuenue [lyaccona.
DNeKTpOCTaTUYECKOE MOJIE€ B AMAJIEKTPUKaX. | paHMUHBIE yCI0BHS HAa IOBEPXHOCTHU paszeia ABYX
JUAJIEKTPUKOB.
[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.
EMKOCTb POBOJHUKOB U KOHIEHCATOPOB. DHEPIHUsl SIEKTPOCTATUYECKOTO HOJIS.
[ocTosiHuBIN 3nekTpudeckuii Tok. 3akoHbsl Oma u Jlenna. [IpaBuna Kupxroda.
MaruutHoe none. Cuna Jlopenua u cuna Amiepa. /[BuxeHnue 3apsa B MarHUTHOM II0JIE.
3akoH buo-Casapa-Jlamnaca.
MarsuTtHO€ 1oJje IpsIMOJIMHEWHOIO IMMPOBOIHUKA C TOKOM. MarHuTHOE 1oJie KpyroBOoro TOKa.
[ToTok M HUPKYISAMSA MATHUTHOTO TIOJISL.
I'pannyHbIE yCIOBHA HAa IOBEPXHOCTH pa3jielia IByX MarHETUKOB.
ONeKTpoMarHuTHass MHAYKUMA. MakcBeJUIOBCKash TPAKTOBKA SIBJICHHUS  3JEKTPOMArHUTHOM
UHAYKIINH.
Camounaykuusi. Toku 1pu 3aMbIKaHUM U Pa3MbIKaHUH LIETIH.
B3aumonHykuus. OHeprust MarHUTHOTO MOJIS.
Ilepemennbrii Tok. 3akoH Oma u mpaBuiaa Kupxroda it mepeMeHHBIX TOKOB. MOIIHOCTH
IIEPEMEHHOI0 TOKA.
Tox cmemenus. YpaBHenus Makcsesuia.

PenstuBncTckue mpeobpa3zoBaHus 3apsiiOB, TOKOB M AJIEKTPOMArHUTHBIX MOJIEH.

I(pumepuu OUECHKU omeema Ha 3aueme

Ouenka Kpurepuu orBera

3aureHo I'mybokoe u xopoliee 3HaHHE W MOHUMAHUE TpeaMEeTa, B TOM YHCIE
TEPMHUHOJIOTUHU u OCHOBHBIX MIOHSITHIA; TEOPETUUECKUX
3aKOHOMEPHOCTEN; (akTHIEeCKUX JIaHHEIX; 00CTOSITCIIbHBIH,
JIOTUYECKHUI U TPAMOTHBIN OTBET BO BPEMSI CIIAUU 3a4€Ta; YACIbHBIN BEC
olIMOOK MPHU KOHTPOJILHOM TeCTUpOBaHUH — He Oosee 50%.




He3aurTeHno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKHIX
3aKOHOMEPHOCTEH, (DAKTUUECKUX TaHHBIX, OIIMOOYHBINA OTBET HA
3aueTe; yAeNbHbIN BeC OMMOOK MPU KOHTPOIHHOM TECTHPOBAHUH —
6omnee 50%.

~No o1~ WN -

©

10
11
12
13
14
15
16
17
18
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Bomnpocsl k 3k3aMeHy
Pazoen «OIITHKA»

DneKkTpoMarHuTHas npupojaa ceera. CBoCTBa 371€KTPOMAarHUTHBIX BOJIH.
Oddext Homnepa.

DOHeprusi W HWMIYJIBC OJIIEKTPOMArHUTHBIX BOJIH. OJHEpPreTuyeckue U (POTOMETPUYECKHE
BEJINYMHBI.

[Tonsipu30BaHHBIN U €CTECTBEHHBIN CBET.

Hucnepcus cBeta. HopmanbHas 1 aHoMasbHasi JUCIIEPCUU.

[Tornmomenue cBera. BoJIHOBBIE TAKETHI.

OtpakeHue U NpEeIOMIIEHUE CBETA HAa I'PAaHULIE pa3jela AByX AUAJIEKTpuKoB. [lonspuzanus npu
OTPaKEHUH U IIPEIIOMIICHHUN.

HNuTtepdepeHiyst MOHOXpOMAaTHUECKUX BOJIH.

CrniocoOblI 1oy4eHus: KOT€PEHTHBIX BOJIH B OITHKE.

WuTepdepeH1yst B TOHKUX MJIEHKAX.

Hudpaxus cseta. [Ipunuun I'roiirenca-®Openens.

Merton 30H @penens. Audpaxius OpeHerns Ha KPyrJioM OTBEPCTHH U IUCKE.
Hudpaxus Opaynrodepa Ha memn.

Judpakuuonnas pemierka. Judpakuus peHTTeHOBCKHX JIydeil B KpUCTaJIIaX.
TermtoBoe U3nyyeHue.

Pacnipenenenuie sHepTUn B CIEKTPe U3IYUESHUsI aOCOIIOTHO YEPHOT' O Tea.
KBanToBas runoresa [ nanka.

®oT03¢hPeKT U ero 3aKOHbI.

®oTOHBI. YpaBHEHNE DUHIITENHA.

Dddext Komnrona.

KBanToBO€ 00bsiCHEHNE AaBIICHUS CBETA.

Pazoen «cATOMHAA H A/ITEPHAA ®U3HKA»

I'unotesa ne-bpoitis.

Judpakuus 37eKTPOHOB M HEHTPOHOB.
CoOOTHOIIIEHHE HEOTTPEAEICHHOCTEM.

BonnoBast pyHKIMS 1 €€ CTaTHCTUYECKUN CMBICIL.
Vpasuenue llpeaunrepa. CrannoHapHbIe COCTOSHUS.
YacTuna B NIOTCHIMAIBHOMU SIME.

TyHHENbHBIN 2P DEKT.

KBanToBanue sneprum. [IpyHImn cooTBeTCTBUS.
KBaHTOBaHME MOMEHTa UMITYJIbCA.

AToM Bogopoa.

DHEPreTUYECKUE YPOBHHU U CIIEKTP U3IIy4EHUS.
MHOro371€KTpOHHBIE ATOMBI.

[Tpuauun Iaymnu.

Ilepnonnueckas cucrteMa 3j1eMeHTOB MeHieneesa.
CrtpoeHune aTOMHOTO s7pa.



37 DHeprus CBs3U.

38 PaanoakTuBHBIE IpEBpaILICHUS SIEP.

39 SnepHbie peakiuy.

40 DrnemeHTapHBIC YACTHUIIBI.

Kpumepuu OUECHKU omeema Ha IK3aMeHe

4-panabHast
Kajga
(ypoBeHb
OCBOEHHS1)

IToxka3zaTenn

Kpurepun

OT1an4HO
(TTOBBIIIICHHBIH
YPOBEHB)

Xopomio
(6a30BBII
YPOBEHB)

Y 10BIIETBOPUTEID
HO
(moporoBbIit
YPOBEHbB)

1.

4.

S.
6.

IlonHOTa M3NMOXKEHUA
TEOPETUUYECKOTO
MaTepuaa;

ITonHOTa u
IIPABUJIBHOCTH
peleHns
IIPAKTHYECKOT O
3a/laHus;
[IpaBunbHOCTL WU/MIN
apryMEeHTUPOBAHHOCT
b U3JI0KEHUs
(mocnea0BaTeIbHOCTh
JeNcTBUl);
CaMoCTOATENBHOCTD
OTBETA;

KynsTypa peun;

U T.JI.

CTyneHTOM JaH TOJHBIA, B JIOTMYECKOU
MOCTICIOBATEIIbHOCTH PAa3BEPHYTHIA OTBET
Ha TIOCTaBJCHHBI  BONpoc, TJ€ OH
MPOJIEMOHCTPHPOBAJ 3HAHHS IpEeaMeTa B
MOJTHOM  0o0beMe y4yeOHOM mporpammsl,
JAOCTaTOYHO TJIyOOKO OCMBICIHMBACT IIHC-
IUIUIMHY, CaMOCTOSITENbHO, M HCYep-
IBIBAIOIIE OTBEYAET HA JOIOJHH-TEIbHBIC
BOIIPOCHI, TPUBOAUT COOCTBEHHBIE IPUMEPHI
1o npoOeMaTHKe MOCTABICHHOTO BOIPOCaA,
pelm1  TpEeASIOKEHHbIE  MPAKTU-YECKUE
3agaHus 0e3 OIINOOK.

CryneHTOM JaH pa3BEpHYTHI OTBET Ha
MOCTABJIEHHBIH  BOINpPOC, TI/I€  CTYIEHT
JI€MOHCTPHUPYET 3HAHUs, TPHOOPETECHHbIE HA
JIEKUMOHHBIX M CEMUHAPCKHUX 3aHATHSX, a
TaK)K€ TOJyYEHHBIE TIOCPEACTBOM H3Y4YEHHUS
00s3aTeNbHBIX Y4E€OHBIX MaTepHalloB 10
KypCy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAJICHHUE  MOHOJOTHMUYECKOU
pEUbI0, JIOTMYHOCTh U MOCJIEJ0BATEIBHOCTD
orBera. OIHAKO AOIMYCKAETCs] HETOYHOCTD B
oTrBeTe. Pemmn npenioXeHHbIE IPAKTH-
YeCcKue 3a/1aHus c HEOOBIIUMU
HETOYHOCTSIMH.

CrygeHTOM JaH OTBET, CBHUJIETEIBCT-
BYIOIIIMH B OCHOBHOM O 3HAaHHUM IMPOIECCOB
M3y4aeMOM JUCUMIUIMHBI, OTJIMYAKOLIUKCS
HEJIOCTATOYHON TJIyOMHOH ©  IOJHOTOMN
PACKpBITUSI TEMbI, 3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOpHUH, CJIab0 cPopMHUpPOBaAH-
HBIMA  HaBBIKAMHM  aHaliM3a  SIBJICHHH,
MPOIECCOB,  HEIOCTAaTOYHBIM  YMEHUEM
JaBaTb ApryMEHTHUPOBAHHBIE OTBETH U
MPUBOJIUTH MPUMEPBI, HEJOCTAaTOYHO
CBOOOMHEIM BIIAAEHHEM MOHOJIOTHYECKOH
peublo, JIOTUYHOCTBIO M TOCIJIEIOBa-
TEJIBHOCTBIO OTBETA. HomyckaeT-cst
HECKOJIBKO OIMMOOK B COJICPYKAaHUU OTBETA U




PCUHICHHUU TPAKTHUYCCKUX 3anaHm71.

HeynosnerBopure CryaeHTOM JaH OTBET, KOTOPBINA COIEPKHUT
JILHO pSAI  Cepbe3HBIX HETOYHOCTEH, O0OHapy-
(ypoBeHb He JKUBAIOIIMA HE3HAHHE MPOLECCOB H3Y-
copMupoBan) JaeMoOl MpeAMETHONH O00NacTH, OTIHYalo-

IIUICS HETTyOOKHM PAaCKPBITUEM TEMBI,
HE3HAaHUEM OCHOBHBIX BONPOCOB TEOPUH,
HechOpMUPOBAaHHBIMH HaBBIKAMH aHaJIM3a
SIBJIEHUM, MPOLIECCOB, HEYMEHUEM JaBaTh
apryMEHTHUPOBAHHBIE  OTBETHI,  CJIA0OBIM
BlaJcHUEM MOHOJOTUYECKOM peublo,
OTCYTCTBUEM JIOTHYHOCTH "
[OCJIEI0BATEIILHOCTH.  BpIBOABI  IOBEpX-
HOCTHBI. PenieHune mnpakTHYEeCKHX 3aJIaHMil
HE BBHIMOJHEHO T.€. CTYACHT HE CIOcoO0eH
OTBETUTh HAa  BONPOCHI  JaXe  IMpH
JNONOJIHUTENBHBIX ~ HABOILMX  BOIPOCAX
MpernoaBaTes.

9. YYEBHO-METOANYECKOE U UTHOPOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBbI
9.1. YueOHasi iuTeparTypa:
a) OCHOBHAA
1. A.B. CuByxun. Kypc o6mieit puszuku. MznarensctBo «Hayka», M., 2004.
2. .M. SBopckui, A.A. [letnad. Kypc dpusukny». U3narensctBo «Bpicmas
mkomna», M., 2011.

3. N.B. CagsenneB. Kypc o6mieit pusuku «Kype obmieit pusukuy. M3natenbctBo «Hayka», M., 2011.
4. T.N. Tpodumosa. Kypc obmeit puzuku «Kypc obuieit pusukn». M3gatensctBo «Boiciias mkomay,

M., 2011.

0) 1oMOJTHUTEIbHAS

—

. I.B. CasenneB Kypc obmeit pusukn. M3gatensctBo «Hayka», M., 2001.
2. P. ®eiiman, P.Jleiiton, M. Conac. @eitMaHOBCKUK JIEKIUU 110 (HUBHKE.
Mup, 1965-1967, Bbim. 1-9
3. U.Kurens, Y.Haiit, M.Pynepaman, 3.11apcen, Peiip @.Kpaydopx.
bepkieeBckuii kypc ¢usuku. M., Hayka, 1971-1974. 1. 1
. 1. Opuep. ®uszuka. M., 1981, 1. 1-2.

W B

. .B.CaBenneB. COOpHHK BOTIPOCOB U 3aj1a4 1o oo1ie ¢pusuke. M, 1982.
6. @usnueckuil npaktukyMm. Ilox pen. B.. Beponosoii, M.: ®us-mar,

1976. 24.

)

. B.M. SBopckuii, A.A. [letnad. Kypce dusuxny». U3parenbctBo «Beiciias



mkona», M., 2001.
9.2. UnTepHeT-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/ntml
ChemSoft 2004

NoakrowhE

9.3. IlporpamMHoe obecnieyeHue

YHuBepcurer odecredeH He0OX0IMMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBOOOJIHO
pacmnpocTpaHseMoro NporpaMMHOro 00eCeueH s, B TOM YHCJIe OT€YECTBEHHOIO MPOU3BOACTBA.

Kaxnp1ii oOyuaronuiicsi B TeUeHHE BCETo neproaa o0ydeHus o0ecneueH HHANBU Y albHbIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HWH(POPMAIIMOHHO-00pa30BaTENbHOMN Cpe/ie YHUBEPCUTETA
13 110001 TOYKH, B KOTOPOH UMEETCS TOCTYI K MH(POPMAIIMOHHO-TEJICKOMMYHUKALIMOHHOM CETH
«HTEpHET» KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcurer oOecrneueH  CIEAYIOIIMM  KOMIUIEKTOM  JIMIEH3MOHHOIO  MPOTrPAMMHOIO

oOecreyeHus.
1. JlunensunoHHoe mporpaMMHoe obecriedeHue, ucnoiabzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusrnii kommiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AntuBupycnoe I10 Eset Nod32

1.5. CmpaBouHo-nipaBoBasi cucrema “Koncynbrant”

1.6. CmpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsiny ¢ TpaauiinoOHHBIMU U3JaHUSIMU CTYACHTBI U COTPYIHUKH UMEIOT BO3MOKHOCTh
MOJI30BATHCA AJIEKTPOHHBIMH ITOJTHOTEKCTOBBIMH 0a3aMU JTAHHBIX:

Tabauuya 9.1.
Ha3Banue pecypca Cceblaka/noctyn
DnexTpoHHas OnbIMoTeKa oHaiH «EnnHOE OKHO K http://window.edu.ru
00pa3oBaTEIILHBIM PECypcamy
«O0pa3oBaTenbHbIl pecypc Poccun» http://school-collection.edu.ru

denepanabHbBI 00pa30BaTENbHBINA TOPTAT: YUPESIKICHHS, http://www.edu.ru —
nporpammsl, cranaaptel, BY3b1, tectol EI'D, TUA

denepanbHbIi IEHTP HHDOPMAIIMOHHO-00Pa30BaATEIHHBIX 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 (PLINOP)

3bC "KOHCVYJIbTAHT CTYJIEHTA". DnextponHas
OMOIMOTEKAa TEXHUIECKOTO By3a

http://polpred.com/news

NznarenbctBO «Jlauby. DnekTpoHHO-OUOIMOTEUHAS
cucrema

http://www.studentlibrary.ru -

Pycckas BuptyasibHas Oubinorexa

http://rvb.ru —

NznarenbctBO «Jlanby. DnekTpoHHO-OUOIMOTEUHAS
cucrema

http://e.lanbook.com -

ExenenenpHuk Hayku u odpasosanust FOra Poccun
«AxameMus»

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

Hayunas anekrponnast OubimoTeka «e-Library»

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

DnekTpoHHO-0nbMMoTeuHas cucrema [PRbooks

http://www.iprbookshop.ru -

DIIeKTPOHHO-CIIPABOYHAs CHCTEMa IOKYMEHTOB B chepe
obpazoBanus «Mudpopmuo»

http://www.informio.ru

HNudopmanmonno-mnpaBosas cucreMa «KOHCYIbTaHT-TUIIOC)»

CereBas Bepcusi, JOCTYIIHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATHUBHOM
cetu Uuarl'y

Nudopmanmonno-npaBosas cucrema «["apant»

CeteBas Bepcus, IOCTyIIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

DnekTpoHHO-0nOMoTeuHast cuctema «HOpaitT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) 6ubmmoreunsiit poun 'OY BO «MHrymickuil rocyjapcTBEHHBIH YHUBEPCUTET

2) KOMIBIOTEPHBIN KJIacC ¢ BBIX0J0M B MIHTEepHET;

3) MyIbTEMEANITHOE 000PYIOBAHKE JIJISl YTCHUS JICKIIMH-TTPE3CHTAIIHH;

4) snexTpoHHbIE 0OOpa30BaTEIbHbIE PECYPCHI, MYJIbTUMEINNHBIE YHUBEPCAIbHbBIE

OHIMKJIONC WU,

5) Meroauueckre ykazaHus K BBIIIOJHEHUIO Ja0OpaTOPHBIX PabOT MO Kypcy o01mei pu3uKy ,

W3IaHHBIC TIpenoaaBaressiMu Kadeapsl obmei dusuku Uarl'Y.



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/

11. METOJJMYECKHME YKA3AHMS JUISI OBYYAIOIIUXCS IO OCBOEHUIO
JUCHUTIUHBI

JuctunnuHa «®Pu3ukay HampaiieHa Ha popmupoBanue komnereHui: YK-3, OITK-4.

IIpomesxyTouHas aTTecTanus IIPEANOIaraeT 3a4eT, JK3aMeH.

[Ipuctynas K W3y4eHHIO AMCHMIUIMHBI, HEOOXOJUMO B MEPBYID Ouepelb O3HAKOMUTHCS C
coziep>kanueM padoueid mporpammel quctruinHbl (PIT/T).

Jlekuuu UMEIOT LEbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUU.

[Tpu n3ydyenuu u npopaboOTKe TEOPETUUECKOTO MaTepuaa J1Jid 6akaiaBpoB HEOOXOAUMO:
- MIOBTOPUThH 3aKOHCIIEKTUPOBAHHBIN Ha JICKLIMOHHOM 3aHATHH MaTepHUall U JOMOJHUThH €ro ¢ y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPATyphI;
- OpU CaMOCTOSITEJIbHOM M3YYEHHHM TEOPETUYECKOW TEeMbl CJeJaTh KOHCHEKT, HCIOIb3Ys
pexomenaoBanusle B PIIJI  nuteparypHble MCTOYHMKA M pecypcbl  MH()OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu « HTepHEeT»
- IpHU TOJATOTOBKE K IMPOMEXKYTOUYHOW aTTECTAIlMH IO MOJYJIO HCIIOJNB30BaTh MaTepuanbl (GoHAa
OLICHOYHBIX CPEJACTB.

[IpakTryeckue 3aHATUS MPOBOJATCS C LEIbIO YIIyOJEHHS M 3aKpeIyIeHHs] 3HaHUM, NOTy4YEeHHBIX
Ha JIEKLIUAX U B MPOLIECCE CAMOCTOSTEIbHOM paboThl HaJl HOPMATUBHBIMHU JIOKYMEHTaMHU, Y4eOHOU U
HAaY4YHOU JIMTEPATYpPOU.

IIpu noAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOUMO:
- U3Y4HTb, TOBTOPUTH TEOPETUUECKUI MaTepuall Mo 3aaHHOIN TeMe;
- IIpY BBIIIOJIHEHUY JIOMAIIHUX PACUETHBIX 3a/laHUl, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3aJaHUS,
BBITIOJIHSIEMbBIE B ayIUTOPUH.

Pexomenauuu no padore ¢ Hay4yHol M yueOHOIl TuTepaTypoi

Pabota ¢ yueOHOM 1 HAYyIHOU JTUTEPATYPOU SBJISICTCS TJIAaBHOU (DOPMOIT caMOCTOSATETHLHOM
paboThI M HEOOXOUMA TIPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHHAPCKHX 3aHATHUSIX, K MOIYJIbHBIM
KOHTPOJIBHBIM paboTaM, orpocy, 3adeTy. OHa BKJIIOYAaeT MPOpPabOTKy JICKIIMOHHOTO MaTepHuaia —
M3yUeHHE PEKOMCHIOBAHHBIX HCTOYHUKOB U JIUTEPATYPhI 10 TEMAaTHKE JEeKIMid.  KOHCIEKT JeKIHH
JOJDKEH — cojiepaTh pedepaTHBHYIO 3allUCh OCHOBHBIX BOIPOCOB JICKITHH, IPEIONKCHHBIX
npernojiaBaTesieM cxeM (IpU MX JEMOHCTPAIMU), OCHOBHBIX MCTOYHHUKOB M JIUTEPATYpPhl IO TEMaM,
BBIBOJIBI 110 KaXKJOMYy BOmNpocy. KOHCHEKT MOKeH OBITh BBHINOJHEH B OTACIBHOH TETpajal o
npenmery. OH IODKEH OBITh aKKypaTHBIM, XOPOIIO YUTAEMBIM, HE CONEPKaTh HE OTHOCSAIIYIOCS K
TeMe HH()OPMAITHIO HITH PUCYHKH.

KoHCIeKkThl HayqHO! JTUTEpaTYpPhI IPH CAMOCTOSITECIIBHOM MOJATOTOBKE K 3aHITUSM JTOJIKHBI
OBITh BBITIOJTHEHBI TAKXK€ aKKypaTHO, COJIEP’KaTh OTBETHI Ha KaXIIblii TOCTABJICHHBI B TEME BOIPOC,
UMETh CCHUIKY Ha MCTOYHHUK WHGPOpPMAIUU ¢ O0s3aTeNbHBIM yKa3aHWEM aBTOpa, HAa3BaHUS U Troja
W3JaHMS MCIIONb3YeMOM HaydHOU JuTepaTypbl. KOHCIIEKT MOXKET OBITh OMOPHBIM (COAEPIKATh JIHIIH
OCHOBHBIE KJIFOUEBBIE TIO3HIIMH), HO MPU ITOM MO3BOJISIFOIINM JIaTh TIOJTHBIA OTBET MO BOMIPOCY, MOXKET
OBITh TOJIPOOHBIM. OOBEM KOHCIIEKTA ONPEACIISICTCS CAMHM 00 yJaroIuMCsl.
B nporiecce paboTel ¢ yueOHOM 1 HAyYHOH JINTEPaTYpOil 00yJarONIINIiCS MOXKET:
- JIeNaTh 3alKCH 10 XOAY YTEHHS B BHJIE MPOCTOTO MJIM Pa3BEpHYTOrO IUIaHA (CO3/1aBaTh MEPEYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBIISITh TE3UCHI (IIUTUPOBaHHE HauOOJiee BaXKHBIX MECT CTaThbU WM MOHOTpaduu, KOPOTKOE
M3JI0’)KEHHE OCHOBHBIX MBICJICH aBTOPA);
- TOTOBHUTH aHHOTAIMH (KpaTKoe 0000IeHne OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI).



Pabouast mporpamma nucrumiuHbl «®u3nka» cocTaBieHa B COOTBETCTBUH C TPeOOBAHUSIMHU
®I'OC BO mno cneumansHoctd  04.03.01. «Xumust (ypoBeHb OakajlaBpHaTra)», YTBEPXKIEHHOI'O
npuka3zoM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot 17 wutons 2017 r. Ne
671

[Iporpammy coctaBuia:

JOLIEHT Kadeapsl o01mel Gu3nKu Haneruesa M.A.



Pabouas nporpaMMma yTBEPIKJACHA Ha 3aCCAaHUN Ka(l)el[pbl XUMHH

[Iporoxon 3acemanust Ne __ 8 OT « 22 » ampend 2026 r.

Pabouas nporpamMma o100peHa y4eOHO-METOINIECKHM COBETOM

XHAMMKO-0MOJIOTHYECKOTO d)aKVJIBTCTa

[Iporokon 3acemanust Ne 6 OT « 28 » ampens 2026 r.




CgeeHus 0 nepeyTBepKIeHUN MPOrPaAMMbl HA OYepPeTHOH YUeOHbIH o U
perucTpanuu u3MeHeHuit

YyeOHbIil Penrenue Brecennbie n3aMeHeHU Tlonmucs 3aB.

kadeapsl kadeapoit
roj

(Ne mporokona,
JaTa)




