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1. EJIM OCBOEHUSA JUCIUIIJINHbI

Henssmu n3yueHns y4eOHoMH AUCHUIINHBI «PU3NKa» ABIAIOTCH:
- (opMupoBaHHE y CTYJIEHTOB CHIOCOOHOCTHU BBISBIATH €CTECTBEHHOHAYUHYIO CYIIHOCTh MpoOjIeM B
Xoze Mpo(ecCHOHANBHON NeATENbHOCTH M MpHUBIEKAaTh (U3NKO-MAaTeMaTHYECKUH ammapar il ero
pelenus;
- TMPaKTHYECKOE HCIIONB30BaHME (YHIAMEHTAIBHBIX Pa3/ielioB (M3MKH (MEXaHHKa, MOJICKYJspHas
¢u3uka M TepMOAUMHAMMKA, DSJEKTPOJAMHAMHMKA M ONTHKA, OCHOBBI KBAHTOBOH MEXaHHMKH) IpHU

00BACHEHUHU PE3YyJIbTATOB XUMHYCCKUX SKCIICPUMCEHTOB.

2. MECTO JJUCHMIIJIUHBI B CTPYKTYPE OIIOII BO CIIEHUAJIUTETA

Hucuumnuna «®u3nka» BKIOYEHa B YacTh JUCHMIUIMH, (OPMHUPYEMYIO Y4YaCTHUKAMHU
o0Opa3oBaTeNbHBIX OTHOIICHHH biioka 1.

K ucxonupM TpeGoBaHUSIM, HEOOXOAUMBIM ISl U3YUEHUST TUCHUIUIUHBI «DU3HKaY, OTHOCATCS
3HAHUS, YMEHUS U BHIBI JESITEIBHOCTH, CPOPMHUPOBAHHBIC B TPOLIECCe M3YUEHUS! (PU3UKU B CpEIHEH
o0m1eo0pa3oBaTeTbHON MIKOJIE.

Hucuunnuna «®Pu3ukay SBISETCS OCHOBOM I U3yYEHUS «AHATUTHYECKON XUMUNY,
«Duznyeckor XumMumn», «Opraunueckor XuMun», « PU3NIECKUX METOJIOB UCCIIETOBAHUSY,
«KBanToBO# XUMHUM», «CTpOCHHS BEIIECTBA» U OCYIIECTBICHHS JabHEHIIECH MpodecCHOHATEHON
NESATEIbHOCTH.

Taoauna 2.1.

(05:3: 3 8 JUCHUILTHHBI «DU3UKA) C MoCJICEAYOIIUMHU JTUCHUIIVIMHAMHA U CPOKH UX U3YYCHUHA

Kon JMCIMIUIMHBI, PEIIIECTBYIOUIUE TUCIIUIUINHE CemecTtp
JUCIUTIIINHBI «Dusnkay
Bb1.B.06 KsanToBas xumust 4
b1.0.07 Opra"udeckas XuMus 6,7
b1.0.08 duznyeckass XUMHUs 6,7
b1.0.26 dusnyeckne METOOBI UCCIIEIOBAHUSI 6
b1.0.09 CrtpoeHue BeriecTBa 5}
b1.B.07 BricokoMomneKynsipHbIe COEUHEHUS 7
b1.B.JZIB.03.01 | Kommoumgnas Xumust 8
b1.0.11 Marematrka 1,2




B pe3yabTare u3ydyeHus JMCHUNIHHBI CTYAEHT J0JI:KeH

3HATh:

- (yHOaMeHTaNbHbIC pa3feNbl (U3UKU: MEXaHUKY, MOJIEKYJSPHYIO (PH3MKYy W TEPMOAMHAMUKY,
ANEKTPOAMHAMHUKY U ONTUKY, OCHOBBI KBAHTOBON MEXAHMKH M MCIIOJIB30BATh ITOJIyYEHHBIE 3HAHUS TIPU
00BSICHEHUU PE3YIBTATOB XUMHNYCCKUX SKCIICPUMCHTOB,

- OCHOBHBIE (pU3HYECKHE ABICHUS, (PyHIaMEHTAIbHbIC MOHATHS, 3aKOHBI U TEOPUH KJIACCUUYECKOH U
COBPEMEHHOM (PU3UKH.

YMmern:

- HCIOJB30BATh TEOPETHUYECKHE 3HAHUSA IPHU IUIAHWPOBAHUS XUMUYECKHMX HCCIIEIOBAHMM, aHAIN3a
HKCHEPUMEHTAJIBHBIX JAHHBIX M MOJATOTOBKU HAYUYHBIX MYOJIUKAIHIA;

- pelaTh TUIIOBBIE 33/1a4M IO OCHOBHBIM pa3zesilaM JIUCLUIIINHBL,

- TNPUMEHATHh MOJIyYECHHBIE 3HAHHUA MO (PHU3UKE NPU HM3YYCHUH JPYIHX AUCIUIUINH, BBIIEIATH
KOHKpPETHOE (PM3NYECKOe COIEp)KaHUE B PUKJIIAHBIX 33/1a4axX Npo(ecCHOHANbHOMN AESITEIbHOCTH.

Baagern:

- COBpPEMEHHOM Hay4YHOH ammapaTypoi, HaBbIKaMHU BeJIeHUS (PU3MUECKOTO SKCIICPUMEHTA;
- OCHOBHBIMU METOAaMHU ITOCTAHOBKU (I)I/ISI/I‘-ICCKOI‘O 9KCIICPUMCHTA, UCCJICIOBaHUA U PCUICHUS 3a/1a.

3. KOMIIETEHIUH OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA IMCIIUITIJIMHBI

Hpouecc HU3YUCHUA NUCHUINIMHBI HalpaBJICH Ha (l)OpMI/IpOBaHI/Ie QJICMCHTOB CJICAYIOIINUX

komneteHuil B coorBerctBur ¢ ®I'OC BO u OIIOII BO no jaHHOMY HanpaBJIeHUIO TOATOTOBKU:

Kon HaunmenoBanue Nuaukarop B pe3yJibTaTte ocBOCHMS
KOMIIeTEeHIY KOMITeTeHIINH JAOCTHIKCHUSA AUCHMILIMHBI 00yUaromumiics
1011 KOMIIETeHIM U JOJIFKEH

YHueepcaJlebte Komnemenuuu u qu)UKaIMOPbl UX 00CMUICCHUA




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 yUUThIBA-

€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(MOpMaIHeH,
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:

- (hyHKUIUU U CpeACTBa OOLICHNUS;

- 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-
TallMH CBOCH MO3HUIINH;

- CYI[HOCTHBIC XapaKTEPUCTUKHU H
THUIIOJIOTHUIO JINJCPCTRA,;

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

Ymersn:

- 3(hpeKTHBHO B3aUMOICHCTBOBATH
C IPyTUMHU YJIEHAMHU KOMAaHJIbI, B
T.4. y4acTBOBaTh B 0OMeHe HH(DOP-
MaIei, 3HaHUSAMH U OTIBITOM, U
MIPE3EHTAIIUHU PE3yIBTATOB pabOTHI
KOMaH/Ibl; - TUIAHUPOBAaTh, OPTaHu-
30BBIBaTh U KOOPAMHUPOBATH Pa-
0OTHI B KOJUIEKTHBE;

- IOJIJICP)KUBATH B KOJUICKTHUBE
JIEJIOBYIO, 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  TUTAHUPO-
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-

3HaTb: TEOpeTHYECKHE
OpraHHMYecKOW  XUMHH,  COBpe-
MEHHBIA YpOBEHb €€ pa3BUTHUSA;
OCHOBBI OpPraHNYECKOH XUMHH,

OCHOBBI

($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 HHTEpHIpeTaluy IOJy-
YEHHBIX PE3yJIbTAaTOB

Bnagerb: HaBbIKAMH COCTaBJIEHUS

KHUX 3aKOHOB U IIPEJIC- QIrOpuTMa  pElICHUus  JKCIEpH-
TaBJICHUI MEHTAIBHBIX M PacyeTHO-TEO-
peTnveckux 3aja4y B 00JacTH
OpraHHYecKOM XWMHH; Marema-
TUYECKHM  ammaparoM  HeoOXo-
IUMBIM IS pEIICHUs  3a1ad
OpPraHu4ecKOr XUMHUHU
4. OFBEM JINCIIMIINHBI ¥ BUJAbl YYEBFHOM PABOThDI
Taoauna 4.1.
O0beM IMCHUIIIMHBI M BUABI y4eOHOH padoThl
Buj yueOHo# paGoTsl Bcero yacos 1 cemectp 2 cemecTp
OO6m1ast TPYA0€MKOCTh JUCITUTUTHHBI 252 108 108
AyIUTOpHBIE 3aHATH 150 70 58
Jlexuun 70 36 28
JlaGopaTopHble 3aHATHS 80 34 30
CamocrosiTenbHas pabora 75 38 23
KoHnTpons 27 - 27

5. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

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

3AHATUI

5.1. CTtpykTypa AUCUMIJIMHBI

OO61mast Tpy10eMKOCTh AUCIUIUIMHBI COCTABIACT 6 3a4eTHBIX eauHUI, 216 yacos.

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 JIBAKEHUSA 2 1 2 CobecenoBaHue, TECTOBBIH
TBEPAOIo TECJa. MomeHT KOHTPOJIb.

WHEPIHH  OTHOCHTEIHHO
ocu. Kunernueckas sHep-
TSl TBEPJIOTO TEJa.

7. Kunematuka  rapmoHu- 1 1 2 CobecenoBanue, TECTOBEII
Yeckux Kojebanuit. [ap- KOHTPOJIb.

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

8. | 3aryxaromme KoseOaHUs 2 2 1 | CobecenoBanue, TECTOBBIN
rapMOHHYECKOTO  OCILHWJI- KOHTPOJIb.
naropa.  BbeIHYXIEeHHBbIE
Kose0OaHus Mo AecTBUEM KoHntponbHas padora 7
CHHYCOUJAJIbHON CHUJIBI.

9. | Onucanne ABHKECHUS XKU- 2 2 1 CobecenoBaHue

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




10.

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

Co0OecenoBanue

11.

Nmnynec u  dHEprus B
PEIATUBUCTCKOMN Mexa-
HHKE. B3anMocCBsI3b MacChl
Y DHEPTUH.

CoOecenoBanue

12.

MonekynsapHO-KHHETH-
yeckass Teopus HJeanb-
HOTO Ta3a. 3aKkoH pac-
NpeeNICHNs CKOpocCTei
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 paBHOBECHUS W
npeBpalleHus. YpaBHEHHUE
Knaneiipona-Kiaysuyca.

CobecenoBanue

17.

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

CobecenoBanue,
TECTOBBIN KOHTPOJIb.

18.

BHGKTpOCTaTI/ILIeCKOC II0JIC
B JUDJICKTPHUKAX.

CobecenoBanue,
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 WMHAYKIWHA.

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.
Konrponsnas padora 10

Hroro 3a 1-ii cemecTp:

36

34

38

[Ipeamer onTuku. Diek-
TPOMarHuTHasE  MPUPOAA
CBETA.

CobecenoBanue

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

CobecenmoBaHue,
TECTOBBIH 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. KBanroBast runore-

3a [lmanka.

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

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

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

16. | ®oroaddexr u ero | 2 1 1 1 CobecenoBanue,
3akOHbl. DOTOHBI. Ypas- TE€CTOBBIM KOHTPOJIb.
HEHUEe DIHIITEHHA. Kontponbnas padora 15

17. KBanToBoe 00BsCHEHHE 2 1 1 1 CobecenoBanue

JIABJICHUS CBETA.

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

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

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

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

HckyccTBenHas u  ecrec-
TBEHHas  paJMOaKTUBHO-
CTb.

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

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

HUTOTI O 3a 2-0ii cemecTp 28 | 30 | 23

HUroro 3a rox: 64 64 61

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. dunocodus u pusmka. Baxkueiimme 3tansl UCTOPUU (HUBUKH.



Ponb ¢pusuku B oOpazoBanun. O0mas CTpykTypa u 3aaa4u Kypca ¢puzuku. Pons usmepenuii 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 iuHamuka. OCHOBHBIE (PU3MUYECKHE MOJIENU: YacTHIa (MaTepuaibHas TOUKa), cucTeMa
qacTul] a0COIIOTHO TBEPIO€ TEJO, CIUIOIIHAS Cpejia.

TEMA 3. Kunematnka
Cuctema orcyera. CKaJsipHbIE W BEKTOpHBIC (U3MYECKHE BeIMYMHBL KUHEMaTHdeckoe OmHMcaHue
nBrkeHHs dactul. CkopocTe U yckopeHue. O cMmbIciae NPOU3BOAHON M MHTErpaia B MPUIOKEHUH K
¢usnueckuM 3anavyaM. I[locTynaTenpHoe M BpallaTesbHOE JBUKEHHE AOCOJIIOTHO TBEPAOIO Tela.
VYTri10Bast CKOPOCTh U yriaoBoe yckopeHue. Cternenu cBoOOIbI.

TEMA 4. lunaMmuka 4acTuil
IlepBbiit 3akoH HbproTOHA M MHEpLMAIbHBIE CUCTEMBI OTcYeTa. [IpuHumn otHOcUTenbHOCTU. [IpuHIMI
lamunes. WuBapuantsl npeoOpaszoBanus. Cuia. Bropoit 3akoH Helorona. Macca u uMImysbe.
CocTosiHUS YacTHUIIbI B KJIaCCUYECKOM MexaHuke. Tpetuid 3akoH Hbl0TOHA B KJIaCCUYECKON MEXaHUKE.
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOTO CIIOCO0a ONUCAHUS IBUKEHUS YaCTHULL.

TEMA 5. 3ak0oHbI COXpaHeHUs] B MeXaHUKe
3aKOH COXpAaHEHMs HUMIyNIbca. ANJETUBHBIA 3aKOH COXpaHEHMsI Macchl. LleHTp macc M 3aKkoH €ro
IOBUKECHHUA. MOMEHT uMIyjabca. YPAaBHEHHME MOMEHTOB. 3aKOH COXPAHEHHMsS MOMEHTA HMITYJIbCA.
Pa6ora. Momnocts. Kunernueckas. Oueprus. KoHcepBaTuBHbIE W HEKOHCEPBATHUBHBIE CHIIBI.
[lorenunanbHas 3Heprus. BHyTpeHHss 3Heprus. 3aKkOH COXpaHEHUs] SHEPIrUU. 3aKOHbI COXPAHEHUS U
CUMMETPUS IPOCTPAHCTBA U BPEMEHHU.

TEMA 6. HennepuunaJjibHbI€ CHCTEMbI 0TCYETA
Onucanue IBMKEHUS YaCTUL B HEMHEPLUAJIBHBIX CUCTEMax oTrcueTa. Cuiia
uHepuuu. I'paBuTaniionHas Macca. DKBUBaJEHTHOCTh MHEPTHON U IpaBUTAILIMOHHON Macc.

TEMA 7. lunaMuKa TBepAoro reJja
VYpaBHEHME [BIKEHHUS TBEPAOro Tejla. MOMEHT HMHEpUUM TBEPAOTO TeJla OTHOCUTENIBHO OCH.
Bpamarensaslii MOMeHT. KuHeTHueckast SJHEprus TBEPAOro Tejla, COBEPILAOLIETO MOCTYATENBHOE U
BpalaTEeIbHOE JIBHKEHHUA. [ MPOCKOIIBI.

TEMA 8. Kone6anus

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

3aryxatomme konebanus ocuwuisitopa. Koadduumenr 3aryxanus, morapuMU4ecKuid JAEKPEMEHT,



IOOpOTHOCTb.  BbIHYXIeHHBIE KOJeOaHUs TapMOHMYECKOI'O OCHWUIATOpa TMOJA  JACHCTBUEM
CUHYCOMIaJTbHOU CHITbl. AMIITUTYAA U (pa3a BeIHYKIIEHHBIX KosneOaHuil. Pesonanc.

TEMA 9. Mexanuka KUJAKOCTeil U ra3oB
Kunematnyeckoe IBUXKEHHS >KUIKOCTH. YpaBHEHHME [IBUKEHUS >KUIKOCTH. MeanbHas »XKUAKOCTb.
CranuoHapHOE COCTOSIHHUE HAEAIBbHOM XKuAKOCTU. YpaBHeHHME bepHymiu. Bszkas sxuakocts. Cuiibl
BHyTpeHHero TpeHus. CTalpoHapHOE Te4YeHHe Bs3KoW xkuakoctu [loHsTHe TypOyIeHTHOCTH.
JIBrKeHue Ten B )KUJKOCTAX U ra3ax.

TEMA 10. PeasitTuBucTCKAsi MEXaHMKA
[locTossTHCTBO  CKOpOCTM CBeTa B MHEpPUUAIbHBIX cHCTeMax oTcuera. OTHOCUTENIBHOCTD
OJTHOBPEMEHHOCTH, JJIUH M NPOMEXYTKOB BpeMeHH. [IpeoOpazoBanus Jlopenua. MHtepBan mexay
coObiTussMu. CIOXKEHHE CKOPOCTeH B PENATUBUCTCKONM MexaHuke. [IpeoOpa3oBaHus uUMITylbca U
sHepruu. BzauMocBs3b Macchl U SHEPTUH.

Moays 2
MOJIEKYJISAPHASA ®PU3UKA U TEPMOPANHAMUKA

TEMA 11. MoJiekyJasIpHO-KMHeTHYECKAasl TeOpust
Wneanbuslii ra3. [laBieHue raza ¢ TOUKU 3pEHUST MOJICKYJIIPHO-KUHETUUECKON Teopur. MOJIeKyIspHO-
KMHETUYECKUIN CMBICI TeMIIepaTypbl. YpaBHEHHUE COCTOSHUS UAEaJIBbHOrO raza. 3aKOH PaBHOMEPHOIO
pacrpesiesieHnsl SHEPru TEIUIOBOTO JIBMKEHHS CTETEHSM CBOOOABI MOJIEKYN. BHyTpeHHss sHeprus
UJCAIBHOTO Ta3a. 3aKOH paclpeleneHus ckopocted Makcsemna. Pacnpenenenue Mojekyn 1o
aOCOJIOTHBIM 3HAUeHHUsIM ckopocTed. CpeaHue CKOPOCTH TEIUIOBOTO JABMIKEHUS MOJEKYII.
Bbapomerpuueckas ¢popmyna u pacnpenenenue bonpimana.

TEMA 12. TepmonnnamMmuka
PaGora u konmuectBo TeruioThl. [lepBoe Hawano TepmoauHamuku. OOpaTuMble U HEOOpaTUMBIC
npoueccel. Termmoemkocts. Kiaccuueckas Teopust TEIJIIOEMKOCTH HWJEalbHBIX Ta30B U €€
OTPAaHWYEHHOCTh. AJMabaTHBIA Tporecc. DHTponus. Bropoe Hauanmo tepmoawHamuku, [lpuaHimm
HeoOpaTUMOCTU. DHTpoNUs U BeposATHOCTh. Puykryauuu. Teopema Hepera. Lluknuyeckue npoueccsl.
[Mukn Kapuo. Makcumanenenii KIIJ[ temnoBoil. TepmonnHamumyeckas IIKajga — TEMIEpATyp.
TepmonnHaMUUECKUE TOTEHIMAIIBI.

TEMA 13. SIBjieHusi nepeHoca
Huddys3us, TEenaonpoBOJHOCTb, BA3KOCTh. KHHeMaTHdyeckue XapakTEpUCTUKA MOJIEKYISIPHOTO
nBukeHUs. (DEeHOMEHOJOTrMYecKOe OIMCAaHUE, MOJEKYJIIPHO-KUHETUYECKas TPAKTOBKA SIBJICHUMN
neperoca. Kosddunuent nuddys3un, TennonpoBoIHOCTH, BI3KOCTH U UX CBSI3b C MOJEKYISIPHBIMU
XapaKTEPUCTUKAMH.

TEMA 14. PeajbHbIe ra3nl



VYpasHeHue Ban-nep-Baanbsca. M3orepmel Ban-aep-Baanbca v UX cpaBHEHHE ¢ HKCIIEPUMEHTAIIbHBIMHU.
MertactabumnbHble cocTosiHus. Kputnueckast Touka. Buyrpennss sueprus 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 anekTpudeckoro mnois. [lpuHuun cynepno3unuu. DIeKTpUYECKUN
IUNOJb. J{UIOJIb BO BHEHIHEM 3JIEKTPOCTaTHUECKOM Ioiie. I1oTok m AuBEpreHnuss BEKTOPHOTO MOJIS.
DnekTpoctaTudeckas teopema ['aycca. [Ipumenenue treopemsl ['aycca Kk pacueTy 31€KTpOCTaTUUECKUX
nosielt. [IoTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOrO Mouisd. LIMpKyIsIius U pOTOp 3JIEKTPOCTATHUECKOIO
nosigs. CkanspHbIM MOTEHIMAl M €ro CBSI3b C HANpPsYKEHHOCTHIO AJIEKTPOCTATUYECKOrO IOJIS.
VYpasuenus [lyaccona-Jlamuiaca.

TEMA 17. JaekTpocTaTH4YecKoe MoJie B IMIJIeKTPHKAX
[Tonspuzanua nusnekTpukoB. llomsgpuzoBanHocTs. [lonsipuzanvoHHbIE 3apsaabl. DJIEKTPUUECKOE
cMmemieHue. JlusnexTpuyeckas MNpOHULAEMOCTb. (OCHOBHBIE YypaBHEHHSI DJIEKTPOCTATUKU IS
JUBJIEKTPUKOB. [ paHUYHBIE YCIOBUSI Ha TOBEPXHOCTHU Pa3zeia ABYX JUIEKTPUKOB.

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

TEMA 19. DHeprust B3auMoJeiCTBUS JJIeKTPUYECKHX 3aPA10B
OHeprus  3apsDKEHHBIX — NIPOBOJHMKOB.  OHeprus  KoHjeHcatopa.  IlnoTHocTs  sHeprum
3JEKTPOCTATHYECKOTO TOJIS.

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

Moayas 4
MATI'HETHU3M

TEMA 21. MATHUTHOE I1OJIE
Cuna Jlopenuna. MaruutHas uHAYKUUsA. JIBMOKEHHME 3apsyKEHHBIX YacTUL[ B JJIEKTPUYECKOM H
MarHuTHoOM noiisix. Cuna AMrnepa. BUTOK ¢ TOKOM B MarHMTHOM Iosie. MarHUTHBIM MOMEHT. 3aKOH
buo-Casapa-Jlannaca. MarautHoe nosie NpsIMOJIMHEWHOI'O NMPOBOJHHMKA C TOKOM. MarHuTHOE MoJje
KpYyroBOro TOKa M ULHUPKYJISLUUS MarHUTHOrO TMoJjisl. MarHutHoe I1oJie JJIMHHOTO COJICHOMJA.

BexTopHbIi OTEHIMAI.



TEMA 22. MarauTHoe 1oJjie B Belecrse
HamarunumBanue BemectBa. Hamaramuennocts. Mosekynsipasle TOkH. Hanps>keHHOCTh MarHUTHOTO
nosisi. MarautHas npoHUaeMocTb. OCHOBHBIE YPABHEHUSI MarHUTOCTATUKU B BEUIECTBE. | paHUYHBIE
YCJIOBHSI Ha TIOBEPXHOCTH pa3zesia JBYyX MarHeTUKOB.

TEMA 23. Dy1eKTPOMATHUTHASI MHAYKIMS B IBUKYIINXCS U HEMOABUKHBIX
NPOBOAHUKAX

3akoH »sneKkTpoMarHuTHoM uHAyKuuMU. [IpaBuno Jlenna. MakcBeisioBcKass TPAKTOBKA SIBICHMS
3JICKTPOMArHUTHOW MHAYKIMU. BuxpeBoe snexkrpuyeckoe moisie. CamowHmykuus. VHIYKTUBHOCTD.
Tokn mnpu 3aMbIKaHUM U pPa3MbIKAHUU ITienu. B3anMmHas HMHIYKTUBHOCTb. MarnuTHasi SHEPrus.
[110THOCTH AHEPTUH MArHUTHOTO MOJS.

TEMA 24. Tok cmemeHust
VYpaBuenust MakcBemia. Matepuanbible ypaBHeHUs. CKalspHbII M BEKTOPHBI MOTEHLUAbI
3JIEKTPOMArHUTHOTO TOJIs. PensaruBucTckue mpeoOpa3oBaHMs 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. [Imockue 3J1€KTpOMarHUTHBIE BOJIHBI.
JliviHa BOJIHBI, BOJTHOBOM BEKTOp, CKOPOCTh. CBOMCTBA 3JEKTPOMArHUTHHIX BOJH. Dddekt [ommepa.
[IIkxana 31€KTpO-MarHUTHBIX BOJIH.

TEMA 26. OTpakeHue u npejioMJieHHe CBeTa HA TPAHUIIE pa3/eJia ABYX ANIJIEeKTPUKOB

3akoH oTpaxkeHUss W mnpenomsenus. llomnoe otpaxenue. Kosdduuument orpaxenus wu
MPOITYCKAHMUSI.

TEMA 27. OnTu4eckue JUH3bI

®okycHoe paccTtosiHue. Popmyina auH3bL. Tunel auH3. OnTudeckue ocu. OnTuyecKkas CUsia JTUH3BI.

N300pakeHre mpeaMeTa B JINH3AX.

MonayJb 6
BOJIHOBASI OIITUKA

TEMA 28. UnTepdepeHnnus cBera
WutepdepeHysi MOHOXPOMATHUECKHUX BOJH.  YCIOBHS HWHTEPPEPEHIIMOHHBIX MaKCUMYyMOB H
MUHUMYMOB. CriocoObl MOJTY4YEeHUs] KOTEPEHTHBIX BOJH B ONTHKE. BpeMeHHas M MpoCTpaHCTBEHHAas
KOT€peHTHOCTh. MIHTep(depeHIus cBeTa B TOHKUX TUIEHKaX.

TEMA 29. Ilu¢ppakuus cBera



[punmun [olirenca-®penens. Meron 300 Openens. Judpakuus OpeHenst Ha KPYTJIOM OTBEPCTUH U
mucke. Judpakuus @Dpaynropepa Ha menu. [lpubnmkeHue reoMETpUYECKOl  ONTHKU.
HudpakuuonHas pemerka. CrekTpanbHoe pasnioxkeHue. Paspemaromas crocoOHocTs. Judpaxius
PEHTIeHOBCKUX JTydell B kpuctauiax. ®opmyna bpera-Bynboda.

TEMA 30. Ilonsipu3anus ceeta

Ilondpuszanus cBeTa MNpU OTPAXKEHMM M INpeloMIeHUH. Yrou bprocrepa. JIBoliHOE
Jy4EenpJOMIICHUE B AHM3OTPOIHBIX KpucTauiax. [lomspuzanus npu JBOMHOM JIy4eNPEIOMIICHHUH.
3akoH Maroca.

TEMA 31. Ilucniepcusi cBeta
OnexTpoHHas Teopus nucnepcun. HopmanbHas 1 aHOMasbpHas IUCIIEPCHH.
ITornomenue ceera. 3akoH byrepa. BoiaHoBble makeTsl. I'pynnoBas CKOPOCTb.

TEMA 32. DHeprusi 1 UMILYJIbC 3J1eKTPOMATHUTHBIX BOJIH
Bextop Iloitftunara. Cdepuueckre BOJNHBL OHepreTuyeckue H (HOTOMETPUUYECKHE BEIUYMHBI.
[ongpuszanus nuHeNnHas, Kpyrosas v dJUIMIITHYECKass. 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. I 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 YpOBHU M CHEKTp H3JIydeHHsA. IIpocTpaHCTBEHHOE pacnpeneieHue IUIOTHOCTH
AJIEKTPOHHOTO oOsiaka. CriuH AJIeKTpoHa. MHOT03JIeKTPOHHBIE aTOMBL. Hepa3nu4uMocTh OJJMHAKOBBIX
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€ cratuctuyeckuil cmbici. YpaBHeHue Illpeaunrepa. CranuoHapHbIE
coctossHUsA. YacTria B moTeHImanbHoi ssMe. TyHHensHbIN 3P dekt. KBanToBanue snepruu. [IpuHimn

cootBeTcTBUS. KBaHTOBaHIE MOMEHTA HUMITYJIbCA.

Moayas 8



OU3UKA AIPA U DJIJIEMEHTAPHBIX YACTHIL
TEMA 37. CTpoeHne aTOMHOIO0 siipa
CoctaB aroMHoro siapa. Hyknonsl. M3oTonsl. AnepHbie cuiabl. Moienu aTOMHOTO siapa.
TEMA 38. PaanoakTUBHOCTh
HckyccTBeHHAs ¥ eCTECTBEHHAS PaIMOAKTHBHOCTE. SnepHbie peakuuu. Jledekt macc.
TEMA 39. JjiemeHTApHbIE YACTHIIBI
CucreMaTuka 3J€MEHTapHbIX YacTull. JlenToHbl U aapoHbl. BzauMornpeBpaiieHus: yactuil. YacTuubl u
anTryactuipl. Gusnueckuii Bakyym. KBapku. KBanTs! ¢yH1aMEeHTaNbHBIX MOJIEH.
TEMA 40. ®u3uveckas KapTHHA MUPa
BemectBo u none. Mepapxusi cTpykTyp maTepuu. MakpOCKONMYECKHUE CBOWCTBA BEIIECTBA.

BeniectBo B 9KCTPEMAJIbHBIX YCIIOBUAX BBOJ'II-OI_[I/IH Bcenennoii.

6. O0pa3oBaTe/ibHbI€ TEXHOJIOTUH

IIpu peanuzanuu kypca «Pu3HuKa» HCIOIB3YIOTC:

TexHoJornu: npoOIEeMHOr0 aHAIN3a, KOHUEHTPUPOBAHHOTO 00YUEHUs, MOIYJIbHOTO
o0y4eHHs1, pa3BUTHUS JINYHOCTH U pa3BUBaroLIero o0yueHus, AudQepeHupoBaHHOrO 00yUeHHUS.

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

Ha nadopaTopHbIX 3aHATHAX: BBITOJHEHHE JTa00PATOPHBIX padoT.

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

7. YueOHO-MeTOANMYECKOe o0ecrieyeHne CaMOCTOsITeIbHOI padoThl CTY/1ICHTOB.
OueHoYHbIEe CPEeACTBA JJIfA TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH, IPOMEKYTOUHOM aTTecTalMH Mo

HTOraM OCBOCHHMA ITUCHHUIIJIMHbI

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

3aKOH COXpaHEHMs UMITYJIbCa U MOMEHTA UMITyJIbca. 3aKkoH [ yka.

N

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

JlamuHapHbIe U TYpOYJICHTHBIE TSUCHHS )KUIKOCTEH U ra3oB. YpaBHeHue beprymin.
DKcrnepuMeHTalbHbIE 3aKOHBI HaeanbHoro raza. OcHosHoe ypaBHeHue 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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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 raBnenue, Kpuctain3amnus, cyoaumanus. TermionpoBoHOCTb.
DU3NYECKUN U MaTEMaTUYECKUN MASITHUKH.

BonHoBeie nponeccbl. AKyCTUYECKHE SIBJICHUS.

3aKOH COXpaHEHUs IEKTPUUECKOro 3apsia.

3akoH Kynona. HanpskeHHOCTh M MHIYKLIHS SJIEKTPUYECKOTO MOJISL.

Teopema Octporpanckoro-I'aycca u €€ npuMeHeHue.

[Totenuuan Toueynoro 3apsiaa. Pabora 3neKTpuyeckoro moJs.

[onsipu3zanus IUINEKTPUKOB.

OnextpoéMkocTs. KonnencaTopsl.

DIIEKTPUUYECKUI TOK, CUJia, TUIOTHOCTH ToKa. DJC, HanpsiKeHHeE.

Croponnue cuibl. 3akoH Oma B quddepeHnmaibHoi 1 HHTerpaibHoi Gopmax.
Pabota u momHOCTs IOCTOSHHOTO TOKA. ComnpoTuBieHue. CBEpXIIPOBOIUMOCTb.
[Ipasuno Kupxroga. Knaccuueckast 1 KBaHTOBasi TEOpPUU 3JIEKTPOIIPOBOJHOCTH METAJIIOB.
Tok B BakyyMme. Tok B anekrponuTtax. TOK B IIOTyIIPOBOAHUKAX.

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

3akon Amnepa. Cuiia JlopeHua. Y CKOpuTenu 3apsiKEHHbBIX YaCTHIL.

Dddext Xomna. 3akon Papanest. UHIYyKTUBHOCTh KOHTYpA.

B3aumounnnykius u camounaykuus. Toku @yko. CuHycoU1anbHbINA EPEMEHHBIN 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 M aTomoB. deppomarnetusm u ero mpupoza. Ilapa- u

AUuaMariCTu3M.

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

CpoiicTBa QJICKTPOMAruuTHBIX BOJIH. ypaBHeHI/Ie MakcBeimia JI1 QJICKTPOMATrHUTHOI'O IT1OJIA.

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

WNuTepdepennus ceta u €€ mprUMeHEHHUE.

WuTepdepeniuss MoHOXpomMaTHuecKuX BOJIH. CrnocoObl MOJy4eHHs] KOT€PEHTHBIX BOJH B

OIITHKC.
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WuTtepdepeniys B TOHKUX IJICHKaX.

Hudpaxmus ceeta. [Ipunnun I'oirenca-®penens. Meton 300 Openernsi.

Hudpakuus Openenst Ha KpyriaoM orBepctuu U aucke. Audpakuus Opaynrodepa Ha mmenu.
JudpakronHas peueTka u IpUMEHEHUE SIBICHUS TUQPAKIIH.

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. 3akoHbl Kupxroga, Buna u Credana-bonmana.
®opwmyna [Lnanka.

Buemnmit u BHyTpeHHuit pororddekrt. 3akoHbl poTodPdexra.

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

Mognens aroma Tomncona u Pesepdopna. KBantoBas Teopusi cTpoeHHsl aToMa BOJOpOJa IO
bopy.

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

Pasnuunble Moz CcTpOEHHUS apa: Ta30Basi, KarnejibHas 000JI04ueyHasl.

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 padoTsl ctyaeHToB (CPC)

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

CHUCTCMATHYCCKasA CaMOCTOATCIIbHAsA pa60Ta CTyACHTA.

B pabGoueii mporpamme mpenrycMOTpeHa caMOCTOsITENIbHAs paboTa uisi MpopabOTKU JIEKIIMOHHOTO

(TeopeTHyeCcKOro) Marepuanga IMpU IMOATOTOBKE K KOHTPOJIBHBIM MEpPONPUATUSAM (B YAaCTHOCTU K

TECTUPOBAHUIO).

TeMbl BLIHOCMMbIE HA CAMOCTOSITEJIbHYIO padoTy



l'apmonnueckue KkonebGaHWs M = HUX  XAPAKTEPUCTHKH. ['apMOHMYECKHMH  OCHUILIATOP.
HuddepenunansHoe  ypaBHEHHE  CBOOOAHBIX  3aTyXalwolux  KojeOaHuil.  ABTOKoIeOaHUS.
JuddepeHunanbHoe ypaBHEHHE BBIHYKJIEHHBIX KojeOaHMH. AMIIIMTYIAa U (a3a BBIHYXKJIEHHBIX
konebanuit. OOIue MOHATHS XapaKTepU3yIolue Kojie0aTeIbHbIe M BOJHOBBIE MPOIIECCHI. Y paBHEHUE
rapMOHHUYECKOro kojeOaHus. P@OpMHUpOBAaHHE Yy YyYaIIUXCS CHEKTPAIbHBIX IPEACTABICHUN MpU
U3YyYEHUM KoJIeOaTeNbHbIX BOJHOBBIX HporeccoB. Ilpunnun cyneprnosunmu. Eausbii mogxon mpu
M3YyYEHHH PE30HAHCHBIX ABJICHUHN B Kypce o01iei Gpu3uku.

Metonuka u3ydeHuss oOLIMX CBOICTB BOJH. YpaBHEHHE TapMOHHYECKON BOJHBL. OCHOBHBIE
XapaKTEPUCTUKU TAPMOHUYECKOW BOJIHBL. KOrepeHTHOCTh M CBOKCTBa BOJH. KOrepeHTHOCTh M
uHTepdepenms csera. Judpakuus BomH. CkopocTh cBera. [IpomonbHble W HONEPEYHBIE BOJHBI.
VYpaBuenue Oerymeil BonHbl. ®a3zoBas ckopocTh. ['pymmoBas ckopocTb. CTOsSUM€ BOJIHBI.
JuddepeHunansHoe ypaBHEHHE 3JIEKTPOMATHUTHONW BOJHBL. DHEPrusl AJIEKTPOMArHUTHBIX BOJIH.
NMitynbeC 351eKTpOMAarHUTHOrO mnoss. lIpuMeHeHue sIeKTpOMAarHWTHBIX BOJH. IlepeMeHHBI TOK.

MOI_I_[HOCTL BbIJICITIACMAd B ICTIHU ICPCMCHHOT'O TOKA.

8. OUEHOYHBIE CPEACTBA JUISI TEKYIIET'O KOHTPOJISAA YCIIEBAEMOCTMU,
MPOMEKXYTOYHOM ATTECTAIIMHA 11O U'TOT'AM OCBOEHUSI

Bonpocwl ona covecedosanusn

[lonsiTue ckopoctu u yckopenus. 3akonsl HproToHa

OHeprust paboTa MOLTHOCTh. 3aKOH COXPaHEHUSI MEXaHUUYECKOW SHEPTUH.

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

Iloctynatel Teopuu oTHocuTenbHOoCcTH. CneactBus U3  mnpeodOpasoBanuil  JlopeHna.
B3aumocBsi3b Macchl U SHEPIHUH.

JlamuHapHble U TYpOYJIEHTHBIE TEUCHHUS )KUKOCTEN U ra3oB. YpaBHeHHe bepHymu.
DKcrnepuMeHTalIbHbIE 3aKOHbI HaeanbHoro raza. OcHoBHoe ypasuenue MKT.
Pacnpenenenune Maxkcsesuta. Pactipenenenue bonbimana.

Anunabatuyeckuii nporecc. O6paTumMble 1 HEOOPATUMBIE MTPOLIECCHI.

[lepBblif 3aKOH TEPMOAMHAMHUKM U €ro IMPUMEHEHHWE K u3omporeccaMm. TerioBble U
XOJIOIUJIbHBIE MAIIUHBI.

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

12. Cxwmxenue ra3zos. KanwiisipHele SBICHUS.

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

14. Kunenue ruiaBieHue, KpuCcTaIn3anus, cyonumanus. TernaonpoBoHOCTb.

15. ®usnueckuili ¥ MaTEMaTUYECKUN MASITHUKY.

16. BonHOBBIE MpoLIeCChl. AKYCTHUYECKHUE SBICHHS.

17. 3akoH cOXpaHEHHS AICKTPUUECKOTO 3apsa.

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 =
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OnextpoéMkocTs. KoHeHcaTopsl.

DIIEKTPUUYECKUI TOK, CHUJIa, TUIOTHOCTH Toka. DJIC, HanpsixkeHue.

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

Pa6oTa 1 MOLTHOCTH TOCTOSIHHOTO TOKa. ConpoTtuBieHne. CBEpXIPOBOAUMOCTb.

[paBuno Kupxroda. Knaccuueckasi 1 KBaHTOBast TEOPHH AIIEKTPOIPOBOTHOCTH METAIJIOB.

Tok B Bakyyme. Tok B anekTponuTtax. 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 camonHaykuus. Toku @yko. CHHycOU1aIbHbIN IEPEMEHHBIN TOK.

Pabota u MOIIHOCTH EPEMEHHOTO TOKa. EMKOCTHOE M MHIYKTUBHOE CONPOTHBIICHHE. 3aKOH
Oma 1151 nEpeMEHHOro TOKa.

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

MarautHble MOMEHTBI 3JIEKTPOHOB M atoMoB. DeppomarHetusm u ero npupoza. Ilapa- u
JMaMarHeTU3M.

KonebarenbHblil KOHTYp. B3anMHoe npeBpaliieHle 3JIeKTPHYECKOro U MAarHUTHOTO 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.

Wutepdepeniysi MOHOXpoMaTH4YeCKUX BOJH. CrocoObl MONydyeHHs] 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 pemeTka u IpuMeHEHHE IBJICHUS JUPPAKIIIH.

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

OtpaxkeHHe M NPEIIOMIIEHHE CBETAa Ha IpaHMIE pasjena ABYX AMAIEKTpukoB. [lomspuzanus
IIPU OTPAXKEHUH U MPETIOMIICHUN

[Monsipuzanus. 3akon bprocrepa.

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

Bremnwmii u BHyTpeHHUN hoTod3ddekT. 3akoHbI hoTodPdekTa.

Macca u umiynse potona. lasnenue csera. Dpdext KomnroHa.

Mopnens atoma Tommcona u Pesepdopaa. KBantoBas Teopus CTpoeHHs aToma BOAOPOJA IO
bopy.

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

Paznuunblie MOJIeNn CTPOEHUS Jipa: Ta30Basi, KanelbHas 000JI04eYHasl.

3aKOH paJIMOAaKTUBHOIO pacrajia. JHEepPIus CBA3U.

PanuoaxkTuBHbBIE IPEBpAIICHUS AJIED.

O dext Méccbayapa.

[lonsiTHe 0 SIIEPHBIX peaKIUSIX.

TepmosinepHbIe peakiuy.

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

CunbHoe, 3JIeKTpOMarHuTHoe, c1adoe, TPaBUTAIMOHHOE B3aUMO-AEHCTBUS.

duznueckas KapTuHa MUpPa, Kak Gritocodckasi KaTeropusi.

Bomnpocs! k 3auery
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10.

11.

12.

13.

14.

15.

16
17
18

19.

MEXAHUKA. MOJIEKYJIAPHAA ®PU3UKA.

Kunematnueckoe onucanue nBrxeHus yactul. [locrynarensHoe u
BpalllaTeIbHOE ABM)KEHNE a0COIIOTHO TBEPIOTO Tea.
3akonsl HetoToHa. MIHepLiManbHble CUCTEMbI OTCYETA U MPUHIIUIL
otHocuTenbHoCTH. [IpeobpazoBanus ["anumes.
3aKOH COXpaHEHUs1 UMITyJbca. AIIUTUBHOCTh Macchl. LlenTp Macc.
3aK0oH COXpaHEHUs MOMEHTa UMITYJIbCA.
Pabota n xunetnueckas 3ueprus. [lorenunanbHas 3Heprus.
BuyTtpenHsis sHeprust 3aKoH COXpaHEHHs SHEPTUU.
Onucanue ABMKEHUS B HEMHEPUUAJIBHBIX cUcTeMax oTcuera. Cuibl MHEPLUH. DKBUBAIEHTHOCTh
WHEPTHOU M IpaBUTALlMOHHON Macc.
VYpaBHeHUs IBWKEHUA TBEPAOro Teja. MOMEHT WMHEpPLUMH OTHOCHUTENIbHO OcH. KuHernueckas
SHEprus TBEPAOrO Tea.
Kunematuka rapMOHHMYECKUX KoieOaHW. [apMOHMYECKHH OCHMIUIITOP OHEPreTUYecKue
COOTHOLIEHUS. MasiTHUKH.
3aTyxatome KoysieOaHWsT TapMOHHUYECKOTO OCIIIIATOpa. BBIHYXIEHHbIE KoJie0aHUs MO
JIEVCTBUEM CUHYCOUIAIIBHOMN CUJIBL.
Onucanue JaBWXKeHUs KuAkocTed. HWaeanpHas XKuAKOCTh. YpaBHeHue bepHymnu. Bsskas
KUIKOCTb.
[TocTynaTel cienaibHON Teopun OTHOCUTENbHOCTHU. [IpeoOpa3zoBanus JIopeHIia 1 Ux CleaCTBHS.
NMirynbc ¥ 3HEprus B peisTUBUCTCKOM MeXaHUKe. B3anMOCBs3b MacChl M SJHEPTUU.
[Ipenmer 1 MeToabl MONEKYISIpHON (U3MKU. MoNeKynspHO-KUHETHYECKas TEOPHsl MIeaTbHOTO
rasa.
3aKoH pacnpeneseHus: ckopocreit Makcsemia. bapomerpuueckas
¢bopmyna u pacupeznenenue bompivmana.
IlepBoe Hauano TepmoauHamMuky. OOpaTUMble U HEOOpaTUMBbIE
MIPOLIECCHI.
TennoeMkocTh. AnabaTHYECKHI MpoIiecc.
Ourtponusi. Bropoe Hayano TepMOIUHAMUKH.
OuTtponus u BeposiTHOCTh. Teopema Hepcra. Luki Kapho.

KunemaTtnyeckne XapakTepUCTHKH MOJIEKYJSIPHOTO JBIXKEHHMA. SIBIEHUs mepeHoca: Iuddysus,

TCIIOIIPOBOJHOCTD, BA3KOCTDH

20.
21.

PeanbHble ra3el. YpaBHeHue Ban-nep-Baanbca.

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



22.
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12
13

14
15
16

17
18

da30BbIe paBHOBECH U IpeBpauieHus. YpaBHeHue Knanelipona-Knaysuyca.

IJIEKTPUYECTBO U MATHETU3M

[IpenMeT KkinaccHyYecKOi 3JIEKTPOAMHAMMKH. DieKTpocTaTHKa. 3akoH Kysnona. Dnextpuyeckuii
JTUTIOJTb.
OnekTtpocratuyeckass Teopema laycca. Ilpumenenue Teopembl ['aycca k  pacuery
BJIEKTPOCTATUYECKUX MOJIEH.
[ToTeHmanbHOCTH 3MEKTpOCTaTHUYECKOTO ToJisA. CKansipHbIA noTeHman. Ypapuenue [lyaccona.
DNeKTpOCTaTUUECKOE MOJIE B ANDIEKTPUKaAX. | paHMUHbIE yCI0BUS Ha MOBEPXHOCTH Pas3zeiia ABYyX
JUAJIEKTPUKOB.
[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.
EMKOCTb POBOJHUKOB U KOHIEHCATOPOB. DHEPIHUs SIEKTPOCTATUIECKOTO HOJIS.
[ocTosiHuBIN 3nekTpudeckuii Tok. 3akoHbsl Oma u Jlenna. [IpaBuna Kupxroda.
MaruutHoe none. Cuna JlopeHua u cuna Amrepa. J[BukeHue 3apsiia B MAarHUTHOM I10JI€.
3akoH buo-Casapa-Jlamnaca.
MarsuTtHO€ noJje nIpsIMOJIMHEMHOTO MPOBOIHUKA C TOKOM. MarHuTHoOeE 1noJjie KpyroBoro TOKa.
[ToTok M HUPKYISAMSA MATHUTHOTO TIOJISL.
I'pannyHbIE yCIOBHA HAa IOBEPXHOCTH pa3jielia IByX MarHETUKOB.
ONeKTpoOMarHuTHass MHAYKLIMsS. MakCBEUIOBCKash TPAKTOBKA SIBJIEHUS  SJIEKTPOMArHUTHOM
UHAYKIINH.
Camounaykuus. Toku 1pu 3aMbIKaHUM U Pa3MbIKAaHUU LIEIIH.
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 OCHOBHEIX ITOHATHH; TEOPETHUECKUX
3aKOHOMEPHOCTEN; (akTHIEeCKUX JIaHHEIX; 00CTOSITCIIbHBIH,
JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BpEMSI CJlauy 3a4eTa; yIEJIbHBIN BEC
olIMOOK MPHU KOHTPOJILHOM TeCTUpOBaHUH — He Oosee 50%.




He3aurTeHno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTHH, TEOPETHUECKHUX
3aKOHOMEPHOCTEH, (DAKTUUECKUX TaHHBIX, OIIMOOYHBINA OTBET HA
3aueTe; yAeNbHbIN BeC OMMOOK MPU KOHTPOIHHOM TECTUPOBAHUH —
6omnee 50%.
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Bomnpocsl k 3k3aMeHy
Pazoen «OIITHKA»

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

OHeprusi M MMILYJIbC JJIEKTPOMAarHUTHBIX BOJIH. OHeprerndeckue u (OTOMETPUUYECKUE
BEJINYMHBI.

[Tonsipu30BaHHBIN U €CTECTBEHHBIN CBET.

Hucnepcus cBeta. HopmanbHas 1 aHoMasbHasi JUCIIEPCUU.

[Tornmomenue cBera. BoJIHOBBIE TAKETHI.

OtpakeHue U NpeJOMIIEHUE CBETA HAa I'PAaHULIE pa3jela ABYX JUAIIEKTpuKoB. [lonspuzanus npu
OTPaKEHUH U IIPEIIOMIICHHUN.

HNuTtepdepeHiyst MOHOXpOMAaTHUECKUX BOJIH.

CrniocoOblI NosTy4eHrs: KOT€PEHTHBIX BOJIH B OITHKE.

WuTepdepeH1yst B TOHKUX MJIEHKAX.

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

Merton 30H @penenst. Audpaxius Openenns Ha KPyriioM OTBEPCTUH U AUCKE.
Hudpaxus Opaynrodepa Ha memn.

Judpakuuonnas pemierka. Judpakuus peHTTeHOBCKUX JTydel B KprcTaax.
TermtoBoe U3nyyeHue.

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

®oT03¢hPEeKT 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 €€ CTaTHCTUYECKHIA 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.
MHOr0371€KTpOHHBIE ATOMBI.

[Tpuauun Iaymnu.

Ilepnonnueckas cucrteMa 3j1eMeHTOB MeHieneesa.
CrtpoeHune aTOMHOTO s7pa.



37 DHeprus CBs3M.

38 PaanoakTuBHBIE IpEBpaILICHUS SIEP.

39 SnepHbie peakiuy.

40 DrnemeHTapHBIC YACTHUIIBI.

Kpumepuu OUECHKU omeema Ha IK3aMeHe

4-panabHast
mKaJjia
(ypoBeHb
OCBOEHHS)

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 TIOCTaBJCHHBIM BOMpoc, TA€ OH
MPOJIEMOHCTPHPOBAJ 3HAHHS IpEeaMeTa B
MOJTHOM  0o0beMe y4yeOHOM mporpammsl,
JAOCTaTOYHO TJIyOOKO OCMBICIHMBACT IIHC-
LIUIUTMHY, CaMOCTOSITENbHO, M HCYep-
IBIBAIOIIE OTBEYAET HA JOIOJHH-TEIbHBIC
BOIIPOCHI, TPUBOAUT COOCTBEHHBIE IPUMEPHI
1o npoOeMaTHKe MOCTABICHHOTO BOIIPOCaA,
pelm1  TpEeASIOKEHHbIE  MPAKTU-YECKUE
3agaHus 0e3 OIINOOK.

CryneHTOM JaH pa3BEpHYTHI OTBET Ha
MIOCTABJIEHHBIH  BOINpPOC, TJ€  CTYAEHT
JI€MOHCTPHUPYET 3HAHUs, TPHOOPETECHHbIE HA
JIEKUMOHHBIX M CEMUHAPCKHUX 3aHATHSX, a
TaK)K€ TOJyYEHHBIE TIOCPEACTBOM M3YUEHHUS
00s3aTeNbHBIX Y4E€OHBIX MaTepHalloB 10
KypCy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIAJICHHE  MOHOJOTHUYECKOU
pEUbI0, JIOTMYHOCTh U MOCJIEJ0BATEIBHOCTD
orBera. OIHAKO AOIMYCKAETCs] HETOYHOCTD B
oTBeTe. Pemmn mnpemIoKEHHbIE IPAKTH-
YeCcKue 3a/1aHus c HEOOBIIUMU
HETOYHOCTSIMH.

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




PCUHICHHUU TPAKTHUYCCKUX 3anaHm71.

HeynosnerBopure CryaeHTOM JaH OTBET, KOTOPBIH COIEPKHUT
JILHO pSAI  Cepbe3HBIX HETOYHOCTEH, O0OHapy-
(ypoBeHb He JKUBAIOIIMA HE3HAHHE MPOLECCOB H3Y-
copMupoBan) yaeMOl MpeAMETHON 0O0NacTH, OTIMYalo-

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

9. YYEBHO-METOANYECKOE U UTHOPOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBbI
9.1. YueOHas auTeparypa:
a) OCHOBHAA
1. A.B. CuByxun. Kypc o6mieit puszuku. MznarensctBo «Hayka», M., 2004.
2. .M. SBopckui, A.A. [letnad. Kypc ¢pusukn». U3natensctBo «Bpicmas
mkomna», M., 2011.

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

M., 2011.

0) 1oNmoJIHUTEIbHAsI

—

. I.B. CasenneB Kypc obmeit pusukn. M3gatensctBo «Hayka», M., 2001.
2. P. ®eiiman, P.Jleiiton, M. Conac. @eiiMaHOBCKUK JICKIINUHU 10 (PUBHKE.
Mup, 1965-1967, Bbim. 1-9
3. U.Kurens, Y.Haiit, M.Pynepaman, 3.11apcen, Peiip @.Kpaydopx.
bepkieeBckuii kypc duszuku. M., Hayka, 1971-1974. 1. 1
. 1. Opuep. ®uszuka. M., 1981, 1. 1-2.

W B

. .B.CaBenneB. COOpHHK BOIPOCOB U 3a1a4 1o oo01iei ¢pusuke. M, 1982,
6. @usnueckuil npaktukyMm. Ilox pen. B.. Beponosoii, M.: ®us-mar,

1976. 24.

)

. B.M. SBopckuii, A.A. Jletnad. Kypc dusukny». M3natenbctBo «Bpicas



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

YHuBepcuTeT odecreyeH He0OX0AUMBIM KOMITJIEKTOM JIMIIEH3MOHHOT'O0 U CBOOOTHO
pacmnpocTpaHseMoro NporpaMMHOro 00eCeueH s, B TOM YHCJIe OT€YECTBEHHOIO MPOU3BOACTBA.

Kaxnp1ii oOyuaromuiicsi B Te4eHHE BCETO Neproa o0ydeHus o0ecreueH HHANBUYalbHbIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTeIbHON 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. JluneH3noHHOE mporpaMMHoOe obecrieueHue, ucrnonabzyemoe B Uurl'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”

Hap;my C TpaAULIMOHHBIMHA U3JaHUAMU CTYACHTBI U COTPYAHUKHN UMCIOT BO3SMO>XHOCTD
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azamu JaHHBIX:

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

HNudopmannonno-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 «tHOpaitT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) 6ubmmoreunsiit poun 'OY BO «MHrymckuil rocyjapcTBEHHBINH YHUBEPCUTET»

2) KOMIBIOTEPHBIN KJIacC ¢ BBIX0J0M B MIHTEepHET;

3) MynbTEMEANITHOE 000PYIOBAHKE JIJISl YTCHUS JICKIIUKA-TTPE3CHTAIIHH;

4) snexTpoHHbIE 0OOpa30BaTEIbHbIE PECYPCHI, MYJIbTUMEINNHBIE YHUBEPCAIbHbBIE

OHIMKJIONC WU,

5) MeTtoauueckre yKkazaHus K BBIIOJHEHUIO Ja00paTOPHBIX paboT MO Kypcy o01meit Gu3uky ,

W3IaHHBIC TIpenoaaBaressiMu Kadeapsl obmei dusuku Uarl'Y.

11. METOAUYECKHUE YKA3AHMUSA 1JISA OBYUYAIOIIUXCS 11O OCBOEHHUIO



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/

T CHUTIIAHBI

Hucuumuinna «®usuka» HampasieHa Ha popmupoBanue komnereHmumii: YK-3, OIIK-4.

IIpomexyTouHas aTTecTanys MPEANONaraeT 3a4eT, SK3aMeH.

[Mpuctynass K W3yYEHHWIO IUCIMIUIMHBI, HEOOXOAMMO B TIEPBYIO OYEPEIb O3HAKOMHUTHCA C
cojeprkanueM paboueit mporpammbl quctutuinabl (PTI).

Jlexuuy UMEIOT LEbI0 JaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUI.

[Tpu n3yyenun u npopaboTKe TEOPETUUECKOro MaTepuaa it 6akajiaBpoB HEOOXOIUMO:
- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKLIMOHHOM 3aHATUM MaTepual U JONOJHUTH €ro ¢ y4eTOM
PEKOMEHIOBAHHOM 110 TaHHOM TEME JIMTEPaTyphl;
- IpPU CaMOCTOSTEIBHOM M3Y4YCHMM TEOPETHYECKOM TEMBI CHAEJIAaTh KOHCIIEKT, HCIOJIb3Ys
pexkoMmenaoBanHsle B PIIJI  nureparypHble  MCTOYHUKH M pecypchbl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTn «HTepHET»
- IPU HOJArOTOBKE K IMPOMEXKYTOUHOM aTTecTallMM 10 MOAYJIO HCIOJIb30BaTh MaTepuanbl (GoHAa
OLICHOYHBIX CPEACTB.

[IpakTuyeckue 3aHATHUS MPOBOASTCS C LENbIO YIIyOJIEHUS M 3aKpEIUICHUs] 3HAHWM, MOJy4eHHbIX
Ha JIGKIUSAX U B MPOLIECCE CAMOCTOATEIbHON pabOThl HajJl HOPMATUBHBIMH JIOKYMEHTaMH, y4EOHOH U
Hay4YHOU JIUTEPaTypOM.

[Ipu moAroToBKe K NPaKTUYECKOMY 3aHSATHIO HEOOXOIUMO:
- N3Y4YUTb, IOBTOPUTH TEOPETUYECKUI MaTepUal 110 3aJaHHON TEME;
- IIpY BBIMIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/laHui, U3yYUTh, IOBTOPUTH TUIIOBBIE 3aaHMUS,
BBITOJIHAEMBIE B ayIUTOPUH.

Pexomenpanuu 1o padbore ¢ HAYYHOUH U Y4eOHOM JJUTEepaTypoi

Pab6ota ¢ yueOHOI 1 Hay4HOI TUTEPaTypOH SBJISETCA TTIaBHOW (POPMO CaMOCTOSITETbHOM
paboThl U HEOOXOAMMA NP MOJTOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKHUX 3aHATHUAX, K MOIYJIbHBIM
KOHTPOJIBHBIM paboTaM, ompocy, 3aueTy. OHa BKIIOYAeT MPOpabOTKy JIEKIIMOHHOIO MarepHhaia —
M3Yy4YE€HHE PEKOMEHIOBAHHBIX UCTOYHHUKOB U JUTEPATyphl MO TeMaTHke jJekunid.  KoHcmekT nexuuun
JOJDKEH — CofiepKaTh pe(depaTUBHYIO 3alUCh OCHOBHBIX BOINPOCOB JIEKLUH, MPEITOKEHHBIX
npenojaBaTesieM cXxeM (IIPH HUX JIEMOHCTpAIMH), OCHOBHBIX HMCTOYHUKOB U JINTEPATYphl MO TEMaM,
BBIBOJBI 1O KaXJOoMy Bompocy. KoHCHekT 1oikeH OBITh BBINOJIHEH B OTAEIBHOW TETpaau IO
npeamery. OH JOJKEH ObITh aKKypaTHBIM, XOPOLIO YHUTAa€MbIM, HE COIEP)KaThb HE OTHOCSIIYIOCS K
TeMe HH(POPMAIIHIO WIH PUCYHKH.

KoHCneKkTel HaydHOM JTUTEPATYPBI IPU CAMOCTOSITEILHONW MOATOTOBKE K 3aHATHIM JOJKHBI
OBITH BBITIOJHEHBI TaKXKe aKKypaTHO, COJEP)KaTh OTBETHI HA KaXK/AbI IMOCTABJICHHBIM B TeME BOIPOC,
UMETh CCBUIKY Ha HCTOYHUK HMH(pOpManuu ¢ 00s3aTeNbHBIM YKa3aHUEM aBTOPA, HA3BaHUSA U roja
U3JaHMS MCTIONB3YeMOl HaydHOU nmuTepaTypbl. KOHCIIEKT MOXKeT ObITh OMOPHBIM (COAEpIKaTh JIUIIb
OCHOBHBIE KJIIOUEBBIE TIO3HUIIUH), HO TPU 3TOM MO3BOJIIONIIUM J1aTh IOJIHBIM OTBET 110 BOIIPOCY, MOXKET
ObITh TOAPOOHBIM. OOBEM KOHCTIEKTA OIMPEIEISICTCS CAMUM 00 yJaIOIITIMCS.
B nporiecce paboThl ¢ yaeOHOH U HAyYHOH JTUTEPATypOi 00YUaIONIUHACS MOXKET:
- JeNaTh 3alUCH MO XOAY YTEHMsI B BUJAE IPOCTOrO WIJIM Pa3BEPHYTOIO IJIaHa (CO31aBaTh NEpPEUCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);
- COCTaBIISITh TE3UCH (IIUTHpOBAaHHE HauOoJiee BAKHBIX MECT CTaThH WJIM MOHOTpa(HH, KOPOTKOE
U3JI0’KEHHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBHUTb aHHOTAIMU (KpaTkoe 0000IIeHIEe OCHOBHBIX BOIIPOCOB paboThI);
- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



Pabouass mporpamma nucuUIInHbl «®DU3KMKa» COCTaBICHAa B COOTBETCTBUU C TpPEOOBAHUIMHU
®I'OC BO mno cneumansHoctd  04.03.01. «Xumust (ypoBeHb OakajlaBpHaTra)», YTBEPXKIEHHOI'O
npuka3zoM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccutickoit @eneparuu ot 17 wmromst 2017 1. Ne
671

[Iporpammy coctaBuia:

JOLIeHT Kadeapsl o01mel hu3nku Haneruesa M.A.



Paboyas nporpamma yTBepKAeHa Ha 3acefaHnn Kadeapbl XMmun

MpoTokon 3acemaHma Ne 8 OT « 22 » anpens 2026 .

Pabouas nporpamma ogobpeHa yuebHO-MEeTOANYECKMM COBETOM

XMMUKO-61onormyeckoro dakyabrera

MpoTokon 3acepaHma Ne 6 oT « 28 » anpena 2026 r.




CgeaeHus 0 nepeyTBepKIeHUN MPOrpaMMbl HA OYepPeIHO YUeOHbIH Io U
perucTpanuu u3MeHeHuit

YyeOHbIil Penrenue Brecennbie n3aMeHeHU Tlonmucs 3aB.

kadeapsl kadeapoit
roj

(Ne mporokona,
JaTa)




