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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Henasimu n3y4eHus y4eOHOM TUCHUIIUHBI «PU3MKA» ABJSIOTCH:
- (opMupoBaHHE y CTYIEHTOB CHOCOOHOCTH BBISBIATH €CTECTBEHHOHAYUYHYIO CYITHOCTH MpoOiIeM B
xoJle mpodeccunoHaNbHOM AEATeTbHOCTH U MPUBIEKaTh (M3MKO-MaTeMaTHUYECKUH ammapar Jjisi ero
peLIeHHUS;
- TMPaKTHYECKOE HCIOJb30BaHUE (YHIAMEHTAIBHBIX pPa3lesioB (U3UKU (MEXaHHWKA, MOJEKYJSpHas
¢u3uKka W TEPMOJMHAMUKA, SJCKTPOJMHAMHMKA M ONTHKA, OCHOBHI KBAHTOBOM MEXAaHUKH) TIPU

00BICHEHUU PE3YIBTATOB XUMUUYCCKHX OKCIICPHUMCHTOB.

2. MECTO JUCHMILJIMHBI B CTPYKTYPE OIIOII BO CIIELHUAJIUTETA

Jucuunnuna «Pu3nKa» BKIOYEHA B 00513aTENbHYI0 4acTh JUCHUILIMH bioka 1.

K ucxonubim TpeboBaHUsAM, HEOOXOIUMBIM IS U3YYCHUS TUCUUILTUHBI «DHU3KKaY, OTHOCSITCS
3HAHMSI, YMCHHS U BUJBI JEATSIBHOCTH, C(OOPMHUPOBAHHBIC B TPOIECCe M3yUCHUS (PU3NUKH B CpeIHEH
00111e00pa3oBaTeIbHON IITKOJIE.

Jucuunnuna «Pu3nkay» SBIsSETCS OCHOBOM [l U3yUeHUsd «AHAIUTHUYECKON XUMUMY,
«Duznueckoit XumMuny», «OpraHnuecko XuMuny», «OU3NIECKUX METOJIOB UCCIICIOBAHUSY,
«KBanToBOM XuMun», «CTpoeHUs BEIIECTBa» U OCYIIECTBICHUS JaJIbHEHIIEH MpodecCuoHaATbHOM

ACATCIIBHOCTH.

Tao6auna 2.1.

CBs3b JUCHHUILIAHBI «DU3HKAY C mocjaJeay M TUCHUIIIHHAMUA U CPOKHA UX U3YYCHUSA

Kon JAucuuninnbl, caeaywime 3a JTUCUUIIIMHON Cemectp
AUCUMIUVIMHBL |« DU3HKa)
b1.B.11 KBantoBas xumus 4
b51.0.07 Opraanyeckast XUMHSI 5,6
b1.0.08 dusnyeckas XUMHUS 5,6
b1.0.16 dusnueckye METOOBI HCCIIEIOBAHUSI 8
b1.B.19 CrtpoeHue BeniecTBa 5
b1.B.18 BricokoMOEKyIIIpHBIE COETMHEHUS 7
b1.0.10 Konnonanast xumust 7




B pe3yabTare udydyeHus JUCHUIIMHBI CTYAEHT J0J/KeH

3HaTh:

- (¢yHIaMeHTaJbHBIE pa3fenbl (PU3UKU: MEXaHUKY, MOJEKYJSpHYI (PU3MKYy W TEpPMOAWHAMHKY,
JNEKTPOAVMHAMHUKY U ONITUKY, OCHOBBI KBAHTOBOM MEXAHHUKH U UCIIOJIB30BATH ITOJIyYECHHBIE 3HAHUS IPU
00BSCHEHUH PE3yJIbTaTOB XUMUUYECKUX 3KCIIEPUMEHTOB;

- OCHOBHBIC (U3MUYECCKHE SBICHUS, (YHIAMEHTAIBHBIC OHATHUS, 3aKOHBI U TEOPUHU KJIACCHUYECKOW U
COBPEMEHHOM (DU3UKH.

YMeTh:

- HCIOJB30BaTh TEOPETUUYECKUE 3HAHMS MPU IJIAHUPOBAHUS XMUMHUYECKUX HCCIEIOBAHUM, aHaIu3a
SKCIIEPUMEHTANBHBIX JAHHBIX U MOJTOTOBKU HAYYHBIX MYOJIMKAIIHIA;

- pelarh TUIOBBIE 33/1a4M TI0 OCHOBHBIM pa3jiesiaM JIUCIUTIINHBL,

- NPUMEHSTh TONy4YEHHBIC 3HAHWUS MO (U3UKE NPU HU3YYCHHHM JPYTHX TUCIUIUINH, BBIICISTH
KOHKPETHOE (PM3HUYECKOE COACPKAHME B MIPUKIIAIHBIX 33a4ax MPOPECCHOHATBHON ACSITETLHOCTH.

Baagern:

- COBPEMEHHO HAayYHOM amnmapaTypoii, HABBIKAaMH BEJCHHUS (PU3NIECKOTO SKCIIEPUMEHTA,
- OCHOBHBIMM METOJIaMU IIOCTAHOBKH (PU3NYECKOI0 SKCIIEPUMEHTA, UCCIIEI0BaHMS U PEIICHUs 3a/1a4.

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

[Tpouecc m3ydyeHHs] AMCLUMILIMHBI HalpaBieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOLINX

komrereHnuit B coorBercTBr ¢ GI'OC BO u OIIOIT BO no nanHOMy HanmpaBJIeHUIO TOATOTOBKHU:

Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoOeHHs
KOMIIETEHI KOMIIETCHIINH JOCTHKEHHSA AUCHHUILIMHBI 00yYar0HiicH
uu KOMITETEHIIUH HOJI7KEH

Yuueepcanvnuvie komnemenyuu (YK) u unouxkamopuvt ux oocmuosicenus

YK-1 CnocobeH VYK-1.1. Ananmsupyer | 3HaTh: CBOH JIMYHOCTHBIC
OCYLLECTBNATb NpOOIEMHYI0 CHTya- | OCOOCHHOCTH M PECYpCHI
MOWCK, KDUTUYECKUIT | mmo  kax  cuctemy, | YMETh: aJCKBaTHO  OLCHMBATH
aHasins N CMHTE3 BLISBIAS ee cocTaB- | ood crocobHocTH a
VHopmaLmu, BO3MOKHOCTH C COOTBETCTBHEM
NPUMEHATb fpriotHe | CRAsH KOHKPETHOHN CHTyallux

MCKIY HUMU Baagern: HaBBIKAMH

CaMOJMArHOCTUKHA  JIMYHOCTHBIX
KOMMYHHKAaTHBHBIX CIIOCOOHOCTEN
B JICJIOBOM B3aUMOJICUCTBUU

CUCTEMHbIV NOAXOA

ANSi peLueHmns
MOCTaB/MEHHbIX 33434




YK-1.2. Kpuruuecku
OLICHUBAET HaJIe)KHO-
CTh HWCTOYHHKOB WH-
¢dopmanmu, pabortaet ¢
MPOTUBOPEYMBON  WH-

3HaTh:  CHOCOOBI  CaMoCOBEp-
[ICHCTBOBAHHUS CBOCH  JCSITEIb-
HOCTH c YYETOM CBOUX

JUYHOCTHBIX, JI€IOBBIX, KOMMY-
HUKAaTUBHBIX Ka4€CTB
YMeTb: OnpenensiTh MPHOPUTETHI

opmauueit u3 pasHbIX | gyupoctHOro W npodeccro-
HCTOYHHUKOB HaJIbHOT'O pOCTa
Baaners: mnpuemamu 1enemnofa-
TaHWs W IUIAHUPOBAHHS CBOEH
npodecCHOHAIBHON eATETbHOCTH
YK-1.3. Paspabatel- | 3HaTb: BO3MOXHBIE BapHAHTHI
BAaET U COJIEPKATENBHO pEeUICHUA TUIIMYHBIX 3aJ1a4
ApryMeHTHpYET ~CTpa- YMeTh: HCHOIB30BATH HWHCTPY-
MEHTBl ~ HENPEPHIBHOTO  CaMo-
TETI0 PpelIeHHus Tpo-
5 . o0Opa3oBaHus
JICMHOM CHTYaUMH HA | Byajerp:  METOAMKAMH — CaMo-

OCHOBE CHCTEMHOTO H
MEXTACITUTLTNHAPHO-
IO HOAXOI0B

pa3BUTHSA ¥ caMOO0Opa3OBaHHUs

Obwenpogeccuonanvuvte (OIIK) komnemenyuu u uHou

Kamopbsl ux oocmudiceHusn

OIIK-4 CriocobeH TIaHUPOBAThH
paboTHhI
XUMHUYECKOHN
HaIpaBJIeHHOCTH,
00pabaThiBaTh u
MHTEPIIPETUPO-
BaTh MOJTy4YeHHbIE
pe3ynbTaThl c
UCIIOJIb30BaHUEM
TEOPETUYECKUX
3HAHUM U IPaKTUYECKHUX
HaBBIKOB pereHus

MaTeMaTHYECKUX U
bu3nUecKuX 3a/1a4

OIIK-4.1. W cnons3yet
0a3oBble  3HAHHA B
obnmacTu MaTeMaTUKd U
GU3UKK TIpU  [JTaHUPO-
BaHUH PadOT XUMHUE-
CKOH HaIpaBJIEHHOCTH
OIIK-4.2.
OO0pabatbIBacT JaHHbBIC
C UCIIOJIb30BaHUEM
CTaHJapPTHBIX CHOCO0OB
anmnpoKCUMAllud  YHC-
JICHHBIX XapaKTEPUCTUK
OIIK-4.3.
WNHrepnperupyer  pe-
3yJIBTAThl XUMHYECKUX
HaOOJIEHU C WCIO-
JIb30BaHUEM  (puU3nYec-
KHX 3aKOHOB U TIPe/IC-
TaBJICHUU

3HaTh: TEOPETHUECKHE OCHOBBI
OpraHWYecKoil  XHMHH,  COBpe-
MEHHBII ypOBEHb €€ Ppa3BUTHS;
OCHOBBI OpPraHU4ECKOM XUMUM,

¢usnyeckoir  XUMUHU,  (U3MKH,
MaTEeMaTHKH.

YmMmern:

ONpeAeiiATh W aHAJIU3UPOBATH
MpoOJIeMbl  XMMUH, IUJIAHUPOBATH
CTPaTEeruro ux pelIeHus;
HCIIOJIb30BaTh 3HAHUS
TEOPETUYECKUX  OCHOB  XHUMUH,
¢u3K W MaTeMaTUKA  JJis
TUTAHUPOBAHUS XUMHYECKOTO
9KCIIEPUMEHTA, 00paboTKH u
WHTEpIpeTaluu MTOJTyYEHHBIX
pe3ybTaToB

Bnanerb: HaBbIKAMH COCTaBJICHHS
anropuTMa penieHus

SKCIEPUMEHTAIIBHBIX W PACUYETHO-
TEOPETHYECKUX 33Jad B O0O0JIacTH
OpraHU4YeCcKon XHAMWH,
MaTeMaTUYECKUM arrapaToM
HEOOXOIUMBIM JIJISl PELICHUsS 3ajad

OPTraHU4eCKON XUMHUU

4. OBBEM JINCHUINIMUHBI 1 BUJIbI YYEBHOMN PABOTHI

Taoauna 4.1.

O0beM JUCUMIVIMHBI M BUJIBI Y4e0HOH padoThl




Bun yueOHo#i paboThI Bceero yaco 1 cemecTp 2 cemecTp
OO01mast TPyA0EMKOCTh TUCIMITIMHBI 252 108 144
AyIUTOpHBIE 3aHATHS 150 68 82
Jlexmmn 70 36 34
JlabopaTopHBIE 3aHATHA 80 32 48
CamocrosTenpHas paboTa 75 40 35
KonTpons 27 - 27

5. COAEP)KAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHSATHUI

5.1. CTpykTypa IMCHUILTHHBI

OO01ast TPyI0EeMKOCTh JUCHHUILUIMHBI COCTABISIET 7 3a4eTHBIX €UHUIL, 252 4aca

Taoauna 5.1.

NeNe | HammeHoBaHMe pasaesia Buabi DopmMbI
(Tembl)
n/n 2 yueOHOM padoThl TeKYIIero KOHTPOJIsA
3 yCIIeBaeMOCTH
= J |J3 | CP
(5]

1. BBenenne. dusnka kak | 1 1 - 1 CobecenoBanne, TECTOBBIH
HayKa M KaK y4cOHas KOHTPOJIb, OTYET 10 JIa-
AMCHHILTAHA. Hpemmer 6opartopHoii pabore.
MexaHuku. OCHOBHBIE (H- K 5ot 1

OHTpOJIbHAsS paboTa
3MYECKHAE MOJICITH MaTepH-
ANBHBIX TEI.

2. | Kuamemarnueckoe ommca- | 1 1 1 2 CobecenoBanne, TECTOBBIH
HHUC [OBHWXCHHS YaCTUl. KOHTPOJIb.
[TocTynarensHOE 1 Bpa-
aTeIbHOE JIBM)KCHHUE a0- KonTpomnpHas pabora 2
COJTIOTHO TBEPOTO TeJIa.

3. 3akonsl Herotona. Uuep- | 1 2 2 2 CobecenoBaHue, TECTOBBIN
IIUATBHBIE CHCTEMBI OTCYE- KOHTPOTb.

Ta W TMPUHIUN OTHOCH-
tenpHOCTH. [IpeoOGpazoBa- KontponbHas padota 3
Hus [anunes.

4. | 3axkoH coxpaHeHHsS uM- | 1 1 2 2 CobecenoBaHue, TECTOBBIN
nynsca.  AIUTUTHBHOCTH KOHTPOJTb.
Maccel. LlenTp macc. 3a-

KOH COXPaHEHHs MOMEHTa Konrponpras padota 4
HMITYJTbCa.

5. | Pabora u xkwumHernueckas | 1 2 1 1 CobecenoBanne, TECTOBEIH
sHeprus. [loTeHnmanbHas KOHTPOJIb.
DHEprus. BrayTpeHnHss




SHEprus 3aKOH COXpaHe-
HU SHCPI'UH.

KoHnTtponbnas paborta 5

YpaBHeHUs JIBU)KECHUS
TBEpAOro Ttena. MOMEHT
WHEPUUMU  OTHOCUTEJIBHO
ocu. Kunernueckass sHep-
rUsl TBEPAOTO Tea.

CobecenoBaHue, TSCTOBBIM
KOHTPOJIb.

Kunemartuka  rapMoHu-
YecKkux Kojebanuit. [ap-
MOHHYECKHUNA OCHHILIATOD
DHepreTU4ecKue COOTHO-
weHus. MasiTHUKH.

CobecenoBanune, TECTOBBIH
KOHTPOJIb.

Konrponsnas padora 6

3aryxatomue  KoyeOaHus
rapMOHHUYECKOIO0  OCLMJI-
nATopa.  BbIHYKIEHHBIE
Kose0aHus o1 AeicTBHEM
CHUHYCOUJAJIbHOW CHJIBI.

CobecenoBanune, TECTOBEIM
KOHTPOJIb.

KonTponbnas padota 7

Onucanue IBUKEHUS KU-
nkocreil. MneanpHast xKUI-
KOCTb. YpaBHeHHE bep-
HYJUIH. BsA3Kast KUIKOCTb.

CobecenoBanue

10.

[Toctynarsl cnenuagbHON
TEOPUU OTHOCHUTEIBHOCTH.
[IpeoOpaszoBanus Jlopenua
" UX CJIICACTBHA.

CobecenoBanue

11.

Wmnynsc u  SHeprus B

PENATUBUCTCKOMN Mexa-
HUKE. B3auMOCBs3b Macchl
Y DHEPTUH.

CobecenoBanue

12.

MounekynsipHO-KUHETH-
4yeckas TeOpUs uaealb-
HOro rasa. 3akoH pac-
MPEACIICHAsT  CKOpPOCTEH
Makcseiia. bapomer-
pudeckas  gopmyna U
pacupenenesue boubr-
MaHa.

CobecenoBanue

13.

IlepBoe Hauanao TepmMoiu-
Hamuku. OOpatumble U
HEOOpaTHUMbIE TPOIIECCHI.
Tennoemkocts.  Anuaba-
THUYECKUN MPOLECC.

CobecenoBanue

14.

OHnrtponus. Bropoe Hauano
TEPMOJUHAMHUKU. DHTPO-
AT U BEPOSITHOCTh. Teo-
pema  Hepncra. Ilukiu
Kapno.

CobecenoBanue

15.

Peanbubie ra3pl. YpaBHe-
HHE Ban-pnep-Baaneca.
N3otepmbl  Ban-nep-Ba-

CobecenoBanue




aJlbCa WU HUX CpPaBHCHHUEC C
OKCIICPUMCHTAJIbHBIMHU.

16. | ®a3oBble paBHOBECUS U 2 2 2 CobecenoBanue
IIpEBpAllCHNs. Y PaBHCHHE
Knaneiipona-Kiaysuyca.

17. | Ilpenmer  KJacCHYECKOM 2 1 2 CobecenoBanue,
AJIEKTPOJMHAMUKU. JEK- TECTOBBIN KOHTPOJIb.
Tpoctatuka. 3akoH Kyio-

Ha.

18. | DnekTpocTaTUyecKoe Mmoje 2 2 1 CobecenoBanue,
B TUDJICKTPUKAX. TECTOBBIN KOHTPOJIb.

19. [ Mocrosuusiit AJIEKTPH- 1 2 2 CobecenoBanue,
yeckui TOK. 3akoHbl Oma TECTOBBII KOHTPOJIb.
u Jlenna. IlpaBuna Kupx- KonTponbnas padora 8
roda.

20. | Maruutnoe mnone. Cuna 1 2 CobecenoBanue,
Jlopenua u cuna Ammepa. TECTOBBIN KOHTPOJIb.
JIBrxkeHue  3apsana B
MarHiTHOM TIOJIE.

21. | DnexTpoMarHuTHas HMHIY- 2 1 2 CobecenoBanue,
KLUS. MakcBeutoBckas TECTOBBIN KOHTPOJIb.
TPAKTOBKA SIBJICHUS 3JICK- Kontponbnas pabora 9
TPOMAarHUTHOW MHAYKIIHU.

22. | Camounnykuus. Tokn npu 1 1 2 cobeceioBaHNe
3aMBIKaHUU U Pa3MbIKAaHUU
nend. BzaumoumHmyKnwus.

DHeprus MarHUTHOTO TIO-
T8l

23. | IlepemeHHBI TOK. 3aKOH 1 1 2 CobecenoBanue,
Owma u npasuno Kupxroga TECTOBBIN KOHTPOJIb.
JUISL TIEPEMEHHBIX TOKOB. Kontponbnas pabora 10
MomHOCTh TEPEMEHHOTO
Toka. TOK  CMeIeHHs.

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

1. | IIpenmer onTuKu. OJek- 1 2 1 CobecenoBanue
TPOMarHuTHas  TPUPOJA
CBeTa.

2. CBoiicTBa JEKTPOMArHuT- 1 2 1 CobecenoBanue,
HBIX BOJH. D¢dexr on- TECTOBBIN KOHTPOJIb.
aepa. KonTponbhas pabora 11

4. | OTpaxkeHHE U IPEIOM- 2 2 1 CobecenoBanue
JICHWe CBeTa Ha TpaHHIIC
pasnmena JIByX JIUDJIEKT-
pukoB. [lonspuzamusa npu
OTPRXCHUH U  TPEIOM-

JICHUU
5. | UHTepdepeniius  MOHO- 2 2 2 CobecenoBanne,

TECTOBBIN KOHTPOJIb.




XPOMAaTHYECKUX BOJIH.
CriocoObl mosyueHust Ko-
I'ePEHTHBIX BOJIH B ONTHKE.

Kontponbnas pabora 12

Hudpaxius CBETa.
[Tpunimn T'rolirenca-
@penens.  Merox  30H
DpenHernsi.

CobecenoBanue

JnppakunoHHas pemerka.
Hudpakiuss  peHTIeHOB-
CKHX JIy4ell B KpUCTaJIax.
TernnoBoe u3iryyeHue.

CobecenoBanue

Honﬂpmaum{ CBCTaA.

CobecenoBanue,
TECTOBBIN KOHTPOJIb.
KontposbHas padora 13

10.

Hucnepcust cBera. Hop-
MaJIbHasi M aHOMAaJibHAas
aucnepcuu  ceera.  Boo-
HOBBI€ ITAKETBHI.

11.

Pacnipenenenue sneprun B
CHEKTpe HU3Iy4deHHus abco-
JIOTHO  YEpHOTO  Tena.
3akon Kwupxroda, Creda-
Ha-boabpMana.

Co0OecenoBanue,
TECTOBBIM KOHTPOJIb.
Konrtponsnas pabdora 14

12.

Pacnipenenenue Makc-
BeJuta. KBanToBas runore-
3a Ilmanka.

CobecenoBanue

13.

Mogaenu artoma. Iloctyna-
16l bopa.

CobecenoBanue

14.

BosHOBEIE CBOIICTBA MHUK-
pOYaCTHIL.

CobecenoBanue

15.

I'unioresa ne-bpoitns.

16.

®dorosrddext " ero
3aK0oHbl. DOTOHBEI. Ypas-
HeHue DUHIITENHA.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponbhas pabora 15

17.

KBanrtoBoe 00bsiCHEHUE
JABJIEHUS CBETA.

CobecenoBanue

18.

Judpaxius 31eKTpOHOB U
HEUTPOHOB. COOTHOIICHHE
HEOIIPEIEIEHHOCTEN.
VYpasnenue Ipeaunrepa.

CobecenoBanue

19.

Atom Bomopona. JHepre-
TUYECKUE  YpPOBHU U
CIEKTp u3iny4yeHus. MHo-
TOYJIEKTPOHHBIE  ATOMBI.
ITpunnun [aynu.

CobecenoBanue

20.

[lepnonnueckas cucrema
aneMeHToB  Menpeneesa.
CtpoeHne aTOMHOTO siapa.
HckyccrBeHHass U ecrec-
TBEHHas1  PaJMOaKTUBHO-
CTb.

CobecenoBanue,
TECTOBBIA KOHTPOJIb.
Konrtponsnas pabdora 16




21. | 3akoH paauoaKTUBHOTO | 2 2 2 2 CobecenoBanue,
pacnaza. DHeprus CBA3M.
PagnoakTuBHEBIE
MIpEeBpALICHUS SIIEP.

22. | Monenu artomHoro siapa. | 4 2 4 2 CobecenoBanue,
SnepHble peakIuu. TECTOBBIN KOHTPOJIb.
Kontponbnas pabora 17

HUTOI' O 3a 2-o0ii cemecTp 34 | 48 | 35

HUroro 3a roa: 70 80 39

5.2. Conep:xanue TUCHUINIMHBI
Monayas 1

BBEJEHUE

TEMA 1. ®u3uka Kak HayKa.
Metoabl (U3NYECKOTO HUCCIENIOBAaHMS: OIBIT, THUIIOTE3a, JKCIEPUMEHT, Teopus. MaTemaTuka u
¢u3uka. Ousnka u ecrecrBozHanue. Ounocopust u ¢usuka. Baxueimme stansl UCTOPUN (PHU3HUKH.
Ponp ¢u3uku B oOpazoBanuu. O61as cTpykrypa 1 3ai1a4u Kypca ¢puszuku. Poib usmepenuii B pusuke.
EnvHuLBI M3MEpEeHUs U CUCTEMBI equHUL. OCHOBHBIE €JUHUIIBI.

MEXAHHUKA

TEMA 2. [IpeaMeT MeXaHUKHU
Krnaccuueckass n KBaHTOBasi M KBaHTOBAs MexaHMKa. HepensaTuBuCTKas M pelNsITUBUCTCKAs MEXAHUKA.
Kunemaruka u nuHamuka. OcHOBHbIE (PU3MYECKHE MOJIEIH: YacTHIIa (MaTepualibHas TOYKa), cUCTeMa
YyacTUIl a0COIIOTHO TBEPAOE TEJO, CIUIOUIHAS Cpeaa.

TEMA 3. Kunematuka
Cucrema orcuera. CkansipHble U BEKTOpHbIe (u3ndeckue BelnuMHbl. KuHemarmueckoe omnucaHue
JaBrkeHus yactull. CkopocTs U yckopeHue. O cmbIciie MPOU3BOAHON M MHTETpalla B MPUIOKEHUH K
¢uznueckuM 3amayam. IloctymarenbHoe M BpallaTeslbHOE BUKEHHE aOCOJIIOTHO TBEPAOIO Teja.
VYrioBasi CKOpOCTh U yrioBoe yckopeHue. Cternenu cBoOOIbl.

TEMA 4. luHaMuKa 4aCTHUIl
ITepBslii 3ak0H Hpl0TOHA 1 MHEpLUAIBbHBIE cUCTEMBI oTcueTa. [IpuHIMn oTHOCUTENBbHOCTH. [IpuHIIMD
lanunes. WMuBapuantsl mpeobOpazoBanus. Cuna. Bropoii 3akoH HeloroHa. Macca U uMIyJbC.
CoCTOSIHMA YacTHUIIBI B KJIaCCUYECKOW MexaHuke. Tpetuit 3akoH HbIOTOHA B KIIaCCUYECKON MEXaHUKE.
['paHu1IBI TPUMEHUMOCTH KJIACCUYECKOI'0 CIIOCO0a OMMCAHUS IBUXKEHUS YaCTHII.

TEMA 5. 3ak0oHbI COXpaHeHHUs] B MeXaHUKe
3aKOH COXpaHEHUs MMITyJibca. AJZIETUBHBIA 3aKOH COXpaHEHHs Macchl. LIeHTp macc M 3aKOH ero

IBUKEHUS. MOMEHT HMITyJbca. YpaBHEHHE MOMEHTOB. 3aKOH COXpaHEHHs] MOMEHTa HMITyJIbCa.



Pabora. Mommnocts. Kunernueckas. OHeprus. KoHcepBaTMBHBIE M HEKOHCEPBATHUBHBIC CHUIBI.
[ToreHmansHas sHeprus. BHyTpeHHSs HEprusi. 3aKOH COXPAHEHUs SHEPrUuU. 3aKOHbI COXPAHEHUS U
CUMMETpUS IPOCTPAHCTBA U BPEMEHH.

TEMA 6. Hennepuua/jbHble cHCTEeMbI 0TCYETA
Onucanue IBUKEHUS YaCTUI] B HEMHEPLUAJIBHBIX CUCTEMax orcyera. Cuna
uHepuuHu. I'paBuTaniioHHas Macca. DKBUBAJICHTHOCTh MHEPTHOW U I'PaBUTALMOHHOMN Macc.

TEMA 7. luHaMUKa TBEPAOro Teja
VYpaBHEHHE [BHXKCHUSA TBEpPAOro Teia. MOMEHT HMHEPUHMH TBEPIOIO Tela OTHOCHUTEIBHO OCH.
BpamarensHbiii MOMEHT. KuHeTH4ECKast 3HEPTUS TBEPIAOTO TEJA, COBEPIUAIOUIETO MMOCTYIATEIBHOE U
BpalllaTeIbHOE IBMKEHUS. | MPOCKOIIBI.

TEMA 8. Kosie6anus

Kunematuka rapmonuueckux kosieOanuii. Bekropueie aumarpammbl. KowmrmekcHas — ¢opma
IPEJCTaBICHUSI TapMOHMYECKHX KoJieOaHui. ['apMOHMYECKMI OCIILIATOpP. ODHEpPreTUYecKue
COOTHOILIEHUS. [IBMXEeHHE CcUCTEMBbl BOJIM3M YCTOMYMBOIO IIOJIOKEHHS] paBHOBecHs. MasTHUKU.
3aryxatomue kosiebanus ocumwsTopa. Koadduuuenr 3aryxanus, jgorapupMUyUecKuil E€KpeMeHT,
NOOPOTHOCTb.  BBIHYXJIEHHbIE KOJIEOAaHHWS TapMOHMYECKOIO OCLHWIIATOpAa IOJ  JeicTBUEM
CUHYCOMIAJIbHOM chiIbl. AMIUINTYIAa U (pa3a BBIHYX/IEHHBIX KoieOaHuil. PezoHaHc.

TEMA 9. MexaHuka »KHIKOCTeil 1 ra3oB
Kunemarndeckoe IBUKEHMS JKUIKOCTH. YPAaBHEHHME IBMKEHMS >KUIKOCTH. VneanbHas XUAKOCTB.
CrannoHapHOE COCTOSIHHE WICAIBHOM JKUIAKOCTH. YpaBHeHHME bepHymnu. Bsskas sxuakocts. Cuilbl
BHyTpeHHero TpeHus. CralMoHapHOE TeueHue Bs3KoM xuakoctu [loHsTHe TypOyJIeHTHOCTH.
JIBuKeHue Ten B )KUIAKOCTSIX U razax.

TEMA 10. PessiTuBHCTCKasi MEXaHHUKA
[ToCcTOSHCTBO  CKOpPOCTM CB€Ta B MHEPUUAIBHBIX CHCTeMax oTcueta. OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH, IJIMH U NpOMeXyTKOB BpeMeHH. IIpeoOpazoBanus Jlopenna. MuTtepBan mexny
coObiTusiMu. CIo’KeHUE CKOpPOCTeH B pENATUBUCTCKOM MexaHuke. [IpeoOpa3zoBaHus UMITylbca M
sHEepruu. B3auMocBs3b Macchl U SHEPTUH.

MonayJs 2
MOJIEKYJISAPHAS ®PU3UKA U TEPMOPAUHAMUKA

TEMA 11. MoJjieKkyJIsipHO-KHHETHYECKAasA TEOPUS
WneanpHelii ra3. JlaBieHune ra3a ¢ TOYKU 3pE€HHUS MOJIEKYJIIPHO-KMHETUUYECKOM Teopun. MoeKyspHo-
KMHETUYECKUI CMBICII TEMIIEPATYpPbl. Y PaBHEHUE COCTOSIHMS MJICAIBHOIO Ir'a3a. 3aKOH PaBHOMEPHOIO
pacIpeesieHus] SHEPruK TEIIOBOIO JIBUKEHUS CTENEHSM CBOOOABI MOJIEKYN. BHyTpeHHss 3Heprus

WJICaIbHOTO Ta3a. 3aKOH paclpeneneHus ckopocted MakcBenmna. PacnpeneneHue MoJieKysl Mo



abCOMIOTHBIM  3HA4YeHUsIM cKopocTedl. CpeaHHEe CKOPOCTH TEIUIOBOTO  JBMIKCHUS MOJIEKYJI.
bapomerpuueckas hopmyna u pacnpeneneaue bonpimana.

TEMA 12. TepMmoannamuka
Pabora m kommuectBo TemioThl. llepBoe Hawano TepmomuHamuku. OOpaTtumble W HeoOpaTUMbIe
npoueccsl.  TemnoeMmkocTs. Kitaccnueckas Teopus TEIUIOEMKOCTH MACANBHBIX TIa3oB U €€
OTPAaHWYEHHOCTh. AJMabaTHBIM Tporecc. DHTponus. Bropoe Hauvano TepmoauHamuiku, [IpuHIMI
HEOoOpaTUMOCTH. DHTponus U BeposTHOCTh. Diykryanuu. Teopema Hepcra. Lukinueckue mpoueccsl.
Huxn Kapno. Maxkcumansubii  KIIJ[ TemmoBoi. TepMoauHamuyeckas mIKajia TEMIIEPATYP.
TepMoaIMHaMUYECKUE ITOTEHIIUAIIBI.

TEMA 13. SIBJjieHusi mepeHoca
Huddys3us, TemnonpoBOIHOCTb, BI3KOCTh. KHHEMaTHYecKHE XapaKTEpPUCTUKH MOJIEKYIISIPHOTO
IBWKEHHsI. DEHOMEHOJIOTMYECKOE OIMCAHUE, MOJIEKYJIPHO-KMHETHYECKass TPAKTOBKA SIBICHUHI
nepenoca. Koapdunment nuddysnn, TermionpoBoIHOCTH, BA3KOCTH M UX CBSI3b C MOJICKYJISIPHBIMHU
XapaKTEPUCTUKAMH.

TEMA 14. PeajibHbIe ra3bl
Ypasuenue Ban-nep-Baanwca. M3orepmbl Ban-nep-Baanbca u ux cpaBHEHHE C SKCIIEPUMEHTAIbLHBIMHU.
MertacrabunbHble cocTosiHus. Kputnueckas Touka. BHyTpennss sHeprus Ban-nep-Baansca. ®a3zoBbie
paBHOBecHs U npeBpaieHusd. Y pasHenue Kitaneipona-Knaysuyca.

MonayJs 3
SJIEKTPUYECTBO

TEMA 15. IIpeamer KJ1accH4ecKoi 3J1eKTPOAUNHAMUKH.
Wnest 0nu3koaecTBUs. DIEKTPUUECKUM 3apsa] U €ro JUCKPETHOCTb.

TEMA 16. DieKTpocTaTHKA.
3akon Kynona. HampskeHHOCTH anekTpudeckoro moss. I[IpuHnun cynepnosunuu. DNEeKTpUYECKUR
JUIIONb. JIAIIOIs BO BHEIIHEM 3JIEKTPOCTATHYECKOM moJie. II0TOK M TuBepreHnus BEKTOPHOTO IOJIS.
OnekTpoctaTudeckas teopema ['aycca. [Ipumenenne teopemsl ['aycca Kk pacdeTy 31eKTPOCTaTHYECKUX
nosiel. IloTeHImManbHOCTh IEKTPOCTATUYECKOrO Mos. LMpKynsauus U poTop 3JIEKTPOCTATUYECKOIrO
nosis. CKaJsgpHBI MOTEHLMAd U €ro CBA3b C HANPSIKEHHOCTBIO DJIEKTPOCTATHYECKOIO TOJIS.
Vpasnenus [lyaccona-Jlamnmnaca.

TEMA 17. DuiekTpocTaTH4ecKoe moJje B IMIJIeKTPUKaX
[Tonspuzanus audnexktpukoB. I[lonspusoBanHocTs. [lomsipu3zanvoHHBIE 3apsAabl. DIEKTPUUECKOE
cMmemeHne. JluanexTpuueckas MpPOHMLAEMOCTb. (OCHOBHBIE YpPAaBHEHHUS JJIEKTPOCTATHKH  JUIS
JUAJIEKTPUKOB. | paHWUYHBIE YCIOBHUS HA IOBEPXHOCTH PA3Zea IBYX IUIIEKTPUKOB.

TEMA 18. IIpoBOAHMKH B JIEKTPOCTATUYECKOM I0JI€e



[ToBepxHOCTHBIE 3apsbl. DNeKTpocTathueckas 3ammTa. KosddUIMEeHTB €MKOCTH W B3aUMHOUN
€MKOCTH NMpOoBOJAHUKOB. KoHaeHcaTopbl. EMKOCTh KOHAEHCATOPOB.

TEMA 19. Dueprusi B3auMo1eiicTBHUs 3JIEKTPHUYECKHUX 3aPSA/10B
DOHeprusi  3apsHKEHHBIX ~ IPOBOJHUKOB.  DHEprusi  KoHaeHcatopa. [lmoTHocTh — sHeprum
AJEKTPOCTATUYECKOTO ITOJIS.

TEMA 20. ITocTOSIHHBI 3JIEKTPUYECKUH TOK.
[TnotHocTh M cuma Toka. 3akoHsl Oma u [[xoymns-JIennma B jmokainbHOM dopme. CTOPOHHHUE CHIIHI.
O/1C. 3axonbsl Oma u JIxxoyns-Jlenna B unterpansHoit popme. [IpaBuna Kupxroga.

Monys 4
MAT'HETHU3M

TEMA 21. MATHUTHOE ITIOJIE
Cuna Jlopenma. MaruutHass WHAYKIUSA. JIBMKEHUE 3apsDKCHHBIX YacTHI[ B OJEKTPUYECKOM U
MarHuTHOM Toisix. Cuiia Amnepa. BUTok ¢ TOKOM B MarHUTHOM Tojie. MarHUTHBIE MOMEHT. 3aKOH
buo-Casapa-Jlaruiaca. MaruutHoe 1osie NpsIMOJIMHEHHOIO MPOBOJHMKA C TOKOM. MarHuTHoe moie
KpPYrOBOI'O TOKAa W UHPKYJSIOUS MAarHUTHOTO MoJjisi. MarHuTHoe IMoje JJIMHHOTO COJICHOUJA.
BekTopHbI OTEHIMA.

TEMA 22. MaruuTHoe 1oJjie B BelllecTBe
HamarnnuuBanue BemectBa. HamarunueHHocts. Monekyiisspabie TOKH. Hanps>keHHOCTh MarHuTHOTO
noJist. MarauTHas npoHuiiaeMocTb. OCHOBHbBIE YPaBHEHHUS! MarHUTOCTATUKHU B BEIIECTBE. | paHUYHBIE
YCIJIOBHS HA IOBEPXHOCTH pa3zielia JByX MarHEeTUKOB.

TEMA 23. DjieKTpOMarHuTHasi MHAYKIUS B IBHKYIIUXCH U HEMOABHKHBIX
NMPOBOIHUKAX

3akoH »5JeKTpoMarHuTHOM wuHaykuuu. [IpaBunmo Jlenna. MakcBemioBcKkass TpPaKTOBKA SIBIICHUS
ANIEKTPOMArHUTHOM WHAYKIMHU. BuxpeBoe snektpuueckoe noje. CamouHaykuus. MHAYKTUBHOCTD.
Tokn mpu 3aMBIKAHUM W pa3MbIKaHUU Ienu. B3anMHas WHIYKTHBHOCTh. MarnuTHasi SHEprus.
[1710THOCTH PHEPTUY MArHUTHOTO TOJIS.

TEMA 24. Tok cMenieHus
VYpaBHenuss MakcBemia. MarepuanbHble ypaBHEHMs. CKaJspHbII M BEKTOPHBIM IMOTEHLIMAJIBI
ANIEKTPOMArHUTHOTO TOJIA. PensTuBHCTCKME TIpeoOpa3oBaHUs 3apsiioB, TOKOB M AJEKTPOMArHUTHBIX
nosed. OTHOCUTENIBHOE pa3eieHUE AIEKTPOMArHUTHOTO OISl HA AJIEKTPUYECKOE U MAarHUTHOE.

MoayJsb S
IF'EOMETPHYECKAS OIITUKA
TEMA 25. IlpeaMeT ONTHKH



OneKkTpoMarHuTHas npupoja ceera. BomHoBoe ypaBHeHue. Ilnockue 31€KTpOMarHUTHBIE BOJIHBI.
JlnvHa BOJIHBI, BOJTHOBOW BEKTOP, CKOPOCTh. CBOMCTBA 3JIEKTPOMAarHUTHRIX BOJH. Dddext [Jomutepa.
[kana 31eKTPO-MarHUTHBIX BOJIH.
TEMA 26. OTpa:keHue U npejomMJjieHHe CBeTa Ha FPaHMIle pa3/iesia ABYX AUYIEKTPHKOB

3akoH oTpaxkeHus U mnpenomseHus. llomnoe orpaxkenue. KoapduumeHnt orpakeHus u
MPOITyCKaHUSI.

TEMA 27. OnTn4yeckue JJUH3bI

®okycHoe paccrosiaue. @opmyna nuH3bl. Tunel 1uH3. OnTHueckue ocu. OnTUdecKasl CUIa JIMH3bI.

N300paxeHue npeaMera B JIMH3aX.

Moay.as 6
BOJIHOBAS OIITUKA

TEMA 28. UnTepdepenuus cBera
WNuTepdepeHiinss MOHOXPOMAaTHYECKMX BOJIH.  YCIOBUA HUHTEP(EPEHIMOHHBIX MaKCUMyMOB U
MUHUMYMOB. CriocoObl MOJTY4€HHUs] KOTEPEHTHBIX BOJH B ONTHKE. BpeMeHHas M mpocTpaHCTBEHHAs
KOTe€pEeHTHOCTh. MIHTep(dhepeHIus cBeTa B TOHKUX IUIEHKaX.

TEMA 29. Ilu¢ppakuus cBera
[Mpunnun [Noitrenca-Openens. Meroa 300 Openenst. Judpaxius OpeHenst Ha KPyriioM OTBEPCTUU U
mucke. Judpakuus @paynropepa Ha menu. IIpubnnxeHne reoMETPpUUECKOM — ONTHKH.
Hudpakuuonnas pemierka. CrekTpanbHoe pasiiokeHue. Paspemaromas crocoOHoCTh. udpakius
PEHTTeHOBCKUX Jiyuel B kpuctaiax. @opmyna bpera-Bynbda.

TEMA 30. IToasipuzauus cBera

Ilonspusauua cBera NpU  OTpPaKCHUM U IpeIOMICHUH. Yron bprocrepa. JIBoliHOe
JY4YENpJIOMIIEHUE B AaHMU3O0TPOIHBIX KpucTawiax. [lonsgpusanuss npu ABOMHOM JIydeHpPEIOMIICHHUU.
3akoH Matoca.

TEMA 31. lucnepcus cBera
OnexTpoHHas Teopus aucnepcu. HopManbHast 1 aHOMallbHask AUCIIEPCUH.
ITornomenue ceera. 3akoH byrepa. BoiaHoBble makeTsl. I'pymoBas CKOpOCTb.

TEMA 32. JHeprusi 1 MMIYJbC 3J1€KTPOMATHUTHBIX BOJIH
Bekrop [loittunra. Cdepuueckue BOJHBL. OHepreTudeckue U (OTOMETPUYECKHE BEIUYUHBI.
[Tonspu3zanus TMHENHHas, KpyroBas U JIMNTHYECKas. EcTecTBEHHBIN cBeT

TEMA 33. TensioBoe u3iryyenue
AobcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbiimana. Pacnipenenenue snepruu B

CIIEKTpe M3JydeHUs aOCOJIOTHO HYEpPHOTO Tena. 3akoH cmenieHuss Buna. KBaHTOBas rumoreza u



dopmyna [Tnanka. ®otodrddext u ero 3akonsl. DotoHsl. YpaBHerue DitHmTelHa. DddexT Komnrona
u ero pacuer. KBaHToBO€ 00bsSCHEHNUE 1aBIICHUS CBETA.
Moayas 7
OU3UKA ATOMA
TEMA 34. Moaeau atoma
Moguenb aroma o Tomcony, Pesepdopna, bopa. [Toctynarer bopa.

TEMA 35. Atom Bogopoaa
DHepreTUYecKue ypOBHM U CIHEKTp u3iydeHus. lIpocTpaHcTBEHHOE pacmnpeneseHue IUIOTHOCTH
ANIEKTPOHHOTO oOaka. CruH 37eKTpoHa. MHOT03IEKTPOHHBIE aTOMBI. Hepa3mnaumMocTh 0JJMHAKOBBIX
mukpouacTull. bo3onsl u ¢epmuonsl. [Ipunuun Ilaymu. Ilepuommdeckas cuctema 3JIEMEHTOB

Menneneena.

TEMA 36. BosiHOBbI€ CBOICTBA MUKPOYAaCTHIL
['unoreza ne bpoiinsa. Jdudpakuust >MeKTpOHOB U HEHTPOHOB. COOTHOUICHHS HEONPEICICHHOCTEH.
BonnoBas ¢ynkuus u e€ craructuueckuil cmbicn. YpaBHenue Ilpenunrepa. CranuoHapHble
coctosHus. YacTuua B noreHuanbHoi ssMe. TyHHenbHbIN 3 dext. KBantoBanue snepruu. Ipunun
cooTBeTcTBUS. KBaHTOBaHNE MOMEHTA UMITYJIbCA.
Moay.as 8
OU3UKA APA U DJJIEMEHTAPHBIX YACTHUIL
TEMA 37. Ctpoenne aTOMHOI0 siipa
CocraB aromHuoro sigpa. Hyknonsl. U3otornbl. Snepusie cuiabl. Moaenu aToMHOTO sipa.
TEMA 38. PaainoakTuBHOCTH
HckyccTBEeHHAs U eCTECTBEHHAs! paMOaKTUBHOCTb. S iepHble peakuuu. JledekT macc.
TEMA 39. DiieMmeHTapHbIe YaCTHIBI
CucremaTuka 3jeMeHTapHbIX YacTull. JlenToHsl U anponsl. Bzaumonpespaiienus yactuil. YacTuusl u
aHTH4acTuipl. Pusndeckuil Bakyym. KBapku. KBanTel pyHIaMeHTaIbHBIX MOJEH.
TEMA 40. ®u3uyeckasi KapTHHA MHPa
BemecTtBo u none. Mepapxust cTpykTyp Marepuu. MaKpOCKONMMUYECKHE CBOMCTBAa BEIIECTBA.

BemiecTBo B 3KCTpEMANIBHBIX YCIOBHAX DBOMIOLMS BeeneHHO.

6. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
[Tpu peanmszanny kypca «Pn3nka» HCIOIB3YIOTCS:
TexHo10rHU: TPOOIEMHOTO aHANIN3a, KOHIIEHTPUPOBAHHOTO 00YUCHHUS, MOTYILHOTO
00y4YeHHsI, Pa3BUTHUS JIMYHOCTU U pa3BUBaroiero oOyueHus, 1udpepeHInpoBaHHOTO O0yIECHHUS.

®opmbl: eKkIMU: 6ecena, AMCKyccus, ¢ pa300poM KOHKPETHBIX CHUTYalUH.



Ha nadopaTopHbIX 3aHATHSAX: BHINOJIHEHHE Ja00PATOPHBIX PadOT.

Metoabl: TpaAULIMOHHBIE U AKTUBHBIE (TPYIIOBBIE U UHAUBHUIYaJIbHBIE).

7. YueOHO-MeTOANYeCKOe o0eclieYeHrne CAaMOCTOSITe/IbHOI padoThI CTY/IeHTOB.

OIIeHO‘lHBIe Cpeacrea IJisl TEKYIIEro KOHTPOJIdA yCrieBaeMoCTH, HpOMe)KyTO‘lHOﬁ arrecranmu 1o
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24.
25.
26.

HUTOraM OCBOCHHUSA JUCIHHUITINHDbI

[TonsiTue ckopocTu U yckopeHus. 3akoHbl HproToHa

OHeprus paboTa MOIIHOCTh. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

3aKOH COXpaHEHUsl UMITYJIbCa 1 MOMEHTA UMIYJIbca. 3aKoH ['yka.

[Toctynatel Teopuu oTHOocuTenbHOCTU. CreactBust U3 npeoOpasoBanuii  JlopeHna.
B3anMocCBsI3b Macchl M SHEPTUN.

JlamuHapHble U TypOyJIEHTHbIE TEUEHUS )KUIKOCTEN U ra30B. Y paBHeHue bepHysu.
DKcrnepuMeHTaJIbHbIE 3aKOHBI uaeanbHOro raza. OcuosHoe ypasHenue MKT.
Pacnipenenenne Makcgenna. Pacnipenenenue bonsiimana.

Anunabarnyeckuit mporecc. O6paTuMbie U HEOOPATUMBIE MTPOLIECCHI.

IlepBbIii 3aKOH TEpMOAMHAMUKM W €ro IIPUMEHEHHME K u3omnponeccam. TersoBsle U
XOJIOAWIbHBIE MAILINHBI.

Teopema Kapno. Bropoe Hauano repmoanHaMUKu. DHTPOIUS U HEOOpAaTHUMBbIE MTPOLIECCHI.
YpaBnenue Ban-nep-Baansca u ero ananus.

Cxunxenue razoB. KanwuisipHble siBIEHUS.

THUIBI KPUCTAIIMYECKUX PEUIETOK U JE(PEKThI B HUX.

Kunenue nmasnenue, Kpuctayumsanus, cyoaumanus. TermonpoBogHOCTb.

PuU3NYECKU 1 MaTEMaTUYECKUN MASITHUKHY.

BosHoBbIe nporiecchl. AKyCTUYECKUE SIBICHHUS.

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaa.

3axoH Kynona. HanpsxkeHHOCTh M MHIYKIUS 3JIEKTPUUYECKOTO MOJIS.

Teopema Octporpajckoro-I'aycca u €€ npuMeHeHue.

[Torenuuan ToueuHoro 3apsanaa. Pabota snexTpuyeckoro moss.

[Tonstpu3zanus qUAIEKTPUKOB.

OnexTpoéMkocTs. KoHeHcaTopsl.

DNEKTPUYECKUH TOK, CHJIa, IJIOTHOCTH ToKa. DJIC, HanpsKeHue.

Croponnue cwibl. 3akoH Oma B tuddepeHImaibHON 1 HHTeTpAIbHON (hopmax.

PaboTa 1 MomHOCTE TOCTOSIHHOTO TOKa. ComnpoTtuBieHune. CBEpXIpOBOIUMOCTb.

[TpaBuno Kupxroda. Knaccuueckas u KBaHTOBasi TEOPUU IIEKTPOINPOBOAHOCTH METAJIIOB.
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Tox B BakyyMe. Tok B anekTposnurTax. TOK B OIyIIpOBOJHUKAX.

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

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

Oddext Xomra. 3akon Dapazes. UHIyKTHBHOCTh KOHTYpA.

B3aumounnykius u camonnaykuus. Toku @yko. CUHycOUJaJIbHBIN IEPEMEHHBIN TOK.

Pabora 1 MOIIHOCTH EPEMEHHOr0 TOKa. EMKOCTHOE M MHIIYKTUBHOE COMPOTUBIICHHE. 3aKOH
OmMa 1151 IEpeMEHHOT0 TOKA.

[Tonsitre o Tpexdaznom Toke. TpanchopmaTop. Pe3oHaHC TOKOB 1 HANIPSHKEHUH.

MarautHble MOMEHTBI 3JIEKTPOHOB M aromoB. deppomarHeTusM M ero mnpupona. Ilapa- u
JIMaMarHeTU3M.

KonebarenbHblil KOHTYp. B3anmHOe npeBpalieHne 3IeKTpUYecKoro ¥ MarHUTHOTO TIOTOKOB.
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH. Y paBHeHHE MakcBesuia JIjisl 3JIEKTPOMAarHUTHOTO TTOJIS.
DHepreTudeckue u (POTOMETPUICCKHE BETUIHHEI.

[Tonsipu30BaHHbBINA U €CTECTBEHHBIN CBET.

OTtpaxxeHue 1 NpeJoMIICHUE CBETA.

HnuTepdepenius cBeta u e€ mpuMeHeHue.

WnTtepdepenius MoHOXpomaThuyeckux BoOJH. CHocOOBbl IMOJIy4E€HHsS KOTEPEHTHBIX BOJH B
OITHKE.

WuTepdepeHius B TOHKHUX TUICHKAX.

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

Hudpakmus @penens Ha KpyrioMm orBepctur u nucke. Judpakmus Opaynrodepa Ha mienu.
JudpaxkuonHas penieTka U NpUuMeHEHUe sIBIeHNUs TUPpaKIiu.

Mucnepcus ceera u e€ npupoaa. HopManbHas U aHoMallbHasl qucrnepcuu cBeTa. BoiaHOBbIE
MAKETBHI.

OTtpakeHue W MpeIoMJIEHHE CBETa Ha TpaHMIlEe pa3fesa ABYX AMAIEKTpUKOB. llomspusarus
P OTPAXKEHUH U TPETOMIICHUU

[Monsspuzanus. 3akoH bprocrepa.

Bpamenune mnockoctu mnongpuzanuu. 3akoHel Kupxroda, Buna u Credana-bonmana.
®opmyna [Lnanka.

Buemnuit u BHyTpenHuit pororddekt. 3akoHbl poToddpdexra.

Macca u umnynsc potona. [lapnenue cera. ddpdext Komnrona.

Monens aroma Tomncona u Pesepdopna. KBantoBast Teopust cTpoeHHsI aTOMa BOAOpPOJA IO
bopy.

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

Paznuunsie MOZCIIN CTPOCHUMA dapa: ra30Bast, KallCjIbHasA 000JI04CUHAs.



55. 3aK0H paJO0aKTUBHOIO pacnajga. JHEPIHs CBS3U.

56. PaamoakTuBHBIE IPEBPAILICHUS SIIEP.

57. Ddpdext Méccbayapa.

58. IloHsTHE O SAACPHBIX PEAKIIHSIX.

59. TepmosiiepHbIE peaKIIHH.

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

61. CunbHOe, 3JIeKTPOMarHuTHoOE, c1adoe, rPaBUTAlMOHHOE B3aUMO-ACHCTBHUS.

62. ®usnueckas KapTuHa MUpa, Kak (punocodckas KaTeropusi.

Opranusanust camocTosiTe/bHOI padoThl ctyaeHToB (CPC)
Jns monydeHus ToyOOKMX M IPOYHBIX 3HAHWM, TBEPIBIX HABBIKOB M yMEHHUMU, HeoOxoauma
CUCTEeMaTHYECKasi CaMOCTOsITeIIbHAs paboTa CTyIeHTa.
B paboueii mporpamme mpeaycMOTpeHa caMOCTOsATeIbHas paboTa JUisl TPOopabOTKU JICKITHOHHOTO
(TEOpEeTHYEeCKOro) Marepuajia MNpH IMOATOTOBKE K KOHTPOJBHBIM MEPONPHUATHSAM (B YaCTHOCTH K
TECTUPOBAHUIO).

TeMbl BBIHOCHMBbIE HA CAMOCTOATEIbHYIO padoTy

['apmonnueckne KojieOaHUMsS W UX  XapaKTEpPUCTUKU. [apMOHUYECKHI  OCHUIIIATOP.
JuddepenumanbHoe  ypaBHEHHE  CBOOOAHBIX  3aTyXaloUIMX  KojeOaHMi.  ABTOKoieOaHus.
HuddepenumanbHoe ypaBHEHHE BBIHYXKIEHHBIX KojeOaHMi. AMIIIUTYAa W ¢da3a BBIHYXKIECHHBIX
Konebanuit. OO0IIHe MOHATHS XapaKTEPU3YIOITUE KoJeOaTeIbHbIE U BOJIHOBBIE ITPOIIECCHI. Y paBHEHHE
rapMoHu4eckoro koseOanus. dopmupoBaHMe y YydYalllUXCSl CHEKTPaJbHBIX MPEACTABICHUN MpU
U3y4eHHH KOJIeOaTeNbHBIX BOJHOBBIX HporeccoB. IlpuHimn cynepno3unuuu. Eaunenii moaxon mpu
U3y4EHHH PE30HAHCHBIX SBJICHUH B Kypce o01melt pu3uKy.

Meronuka u3ydyeHus OOLIMX CBOICTB BOJIH. YpaBHEHHE rapMOHMYECKON BOJIHBL. OCHOBHBIE
XapaKTepUCTUKH TapMOHMYECKOW BOJHBL. KorepeHTHOCTh M cBoOMcTBa BOJH. KOrepeHTHOCTH M
untepdepenims cBera. Audpakuus BoiaH. CkopocTh cBera. [IpojoibHBIE W HONEpEeYHbIE BOJHBI.
VYpaBHenue Oerymeid BoaHbl. @Das3oBas ckopocTh. I'pynmoBas ckopocTh. CTosilUME BOJHBI
JuddepennransHoe ypaBHEHHE 3JIEKTPOMATHUTHOW BOJHBL. DHEPIusi 3JIEKTPOMATHUTHBIX BOJIH.
NMItynsC 3JI€KTpOMarHuTHOro mnoss. lIpumeHeHue 3JIeKTpOMAarHWTHBIX BOJH. IlepemMeHHBIN TOK.

MOoIIHOCTE BbIACIsAEMAs B LIEIH NEPpECMCHHOTO TOKaA.

8. OHEHOYHBIE CPEACTBA VIS TEKYIHET'O KOHTPOJIA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIMU 11O UTOI'AM OCBOEHMUS
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

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

42.

43
44
45

Bonpocul ona cobecedosanusn

[TonsiTue ckopocTu U yckopeHus. 3akoHbl HproToHa
OHeprust paboTa MOLTHOCTb. 3aKOH COXPAaHEHUsI MEXaHHUUECKOW YHEPIUU.
3aKOH COXpaHEHMsI UMITYJIbCa U MOMEHTA UMITyJIbca. 3akoH ['yka.
[Toctynarel Teopuu oTHocuTenpHOcTH. CrnenctBuss U3 npeoOpasoBanuil  JlopeHua.
B3aumocBs3b Macchl U SJHEPIHH.
JlamuHapHble U TYpOYJICHTHBIE TEUCHUSI AKHUIKOCTEN U ra3oB. YpaBHeHHe bepHyu.
DKcrnepuMeHTaJIbHbIE 3aKOHBI UeanbHOro raza. OcHoBHoe ypaBHeHue MKT.
Pacnpenenenune Makcsenna. Pacnpenenenue bonpimana.
Anmnabatuyeckuii mporecc. OOparumbie 1 HEOOpPATUMBIE TIPOIIECCHI.
IlepBblii 3aKOH TEpPMOAMHAMHUKM M €ro IPUMEHEHHE K usompoueccam. Temnossle u
XOJIOINJIbHBIE MAILIUHBI.
. Teopema Kapno. Bropoe Hauasio TepMoANHAMUKU. DHTPOIHUS U HEOOpAaTHUMBbIE ITPOLIECCHI.
VYpaBuenue Ban-nep-Baanbca u ero ananus.
Coxmxenue razoB. KanwuisipHble sBJIECHUS.
THUIBl KPUCTAIIMYECKUX PEUIETOK U AE(PEKThI B HUX.
Kunenue niasnenue, kpuctaumsanus, cyonumanus. TermonpoBogHOCTb.
Pu3NYEeCKU U MATEMAaTUIECKUNA MAITHUKH.
BonHoBble ponieccbl. AKYCTUYECKHE SBJICHUS.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsijia.
3axoH Kynona. HanpskeHHOCTb M MHAYKLUS DJIEKTPUYECKOTO MTOJIA.
Teopema Octporpajckoro-I'aycca u €€ npuMeHeHue.
[Torennuan ToueyHoro 3apsaa. Pabora snekTpuyeckoro moss.
[Tonsipu3zanus AUIIEKTPUKOB.
OnexTpoéMkocTs. KoHeHcaTopsl.
DIIeKTPUUECKHI TOK, CHUJIa, TNIOTHOCTH Toka. DJIC, HanpsHKeHHeE.
Croponnue cuibl. 3akoH Oma B JudQepeHInaabHON 1 HHTErpalbHO popmax.
Pabora u moutHOCTH OCTOSSHHOTO TOKa. ConpoTtuBiieHne. CBEpXIPOBOIUMOCTb.
[TpaBuno Kupxroda. Knaccudeckas u KBaHTOBasi TEOPUHU 3JIEKTPONPOBOIHOCTH METAILIOB.
Tox B BakyyMme. Tok B anektposnnTax. TOK B IOTyIIPOBOJHUKAX.
MarsauTtHoe 1oJse u ero XxapakTepucTuku. 3akoH buo-Casapa-Jlannaca.
3akoH Ammepa. Cuna JlopeHua. YckopuTenu 3apsKeHHbIX YaCTHII.
A dexr Xomna. 3akon Papanes. UHIYKTUBHOCTb KOHTYpa.
B3aumounnykius u camounaykuus. Toku @yko. CHHycOUJaIbHBIN IEpEMEHHBIN TOK.
PaboTa 1 MOIIHOCTH NMEPEMEHHOT0 TOKa. EMKOCTHOE M MHIYKTHBHOE CONPOTHUBICHHE. 3aKOH
OmMa 11l IEpEMEHHOTO TOKA.
[Tonsitue o Tpexdaznom Toke. Tpanchopmarop. PesonaHnc TOKOB 1 HanpsHKEHUH.
MarHutHble MOMEHTBHI 3JIEKTPOHOB M aromoB. deppomarHeTusM H ero mnpupona. Ilapa- u
JMaMarHeTU3M.
KonebatenbHblil KOHTYp. B3anMHOe nipeBpalieHre 3J1eKTpUYeckoro ¥ MarHUTHOTO TTOTOKOB.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJH. Y paBHEHHE MakcBeia 171 3JIEKTPOMarHUTHOTO MOJIS.
DHepreTudyeckre U HOTOMETPUUECKHUE BEITMUUHBI.
ITonsipU30BaHHBIN U €CTECTBECHHBIN CBET.
OTtpaxeHue 1 NPEeJOMIICHHE CBETA.
Wutepdepeniiys cBeta u e€ npruMeHeHHe.
Untepdepenius MoHoxpomatuyeckux BoJH. CrocoObl MOJNy4EeHHS KOTEPEHTHBIX BOJH B
OITHKE.
WHTepdepeHIys B TOHKUX IJICHKaX.
. Andpaxus ceta. [Tpunun [roiirenca-®@penens. Meron 300 Openerns.
. Hudpakuus Openens Ha KpyrioMm oTBepcTuu U aucke. JAudpakuus Opaynrodepa Ha memnu.
. AndpakronHas pemerka 1 IpuMEHEHUE SIBICHUS TU(PAKIINH.



46. Iucnepcust cBera u e€ mpupona. HopmanbHas u aHOMalbHas UCIIEPCUU CBeTa. BomHOBBIC
MAKETHI.

47. OTpaxeHHe W TIPEIIOMJICHHE CBETa Ha TPAHHUIE pasflesia JABYX IUAJICKTPUKOB. [lonmspusanus
IpU OTPAKEHHUU U TIPETIOMIICHUN

48. TTomsipusarnus. 3akoH bprocrepa.

49. Bpamenue IUIOCKOCTH Tmonsipu3anuu. 3akoHbl Kupxroda, Buna u Credana-bonmnmana.
®opmyna [lnanka.

50. Buemnuii 1 BHyTpeHHui porodddexr. 3akonsl porospdexra.

51. Macca u umnyinbsc portona. JlaBnenue ceera. Dddhext Komnrona.

52. Mogens aroma Tommcona u Pesepdopna. KBantoBast Teopusi cTpoeHHsI aTOMa BOAOPOJA T10

bopy.
53. OmbiT @panna 'epua. Onwit HlTepra u ['epiaxa. ['unoresa ge-bpoiis.

54. Paznu4aHbie MOJICITA CTPOSHHUSI SIpa: Ta30Basi, KareabHast 000JI0ueqHasl.

55. 3aK0H paJOaKTUBHOIO paciaja. DHEPIUsl CBSI3U.

56. PaanoakTHBHBIC IPEBPAIICHUS SICP.

57. Dddexr Méccbayapa.

58. [ToHsATHE O SAEPHBIX PEAKIIHUIX.

59. TepMmosiiepHbIE PEaKIIHH.

60. ATOMHO-MOJICKYJISIPHOE CTPOCHHE BEILIECTBA, aTOMHBIC SI/Ipa, KBAPKH.

61. CuibHOE, 3JICKTPOMArHuTHOE, c1aboe, TPaBUTAIMOHHOE B3aMMO-ICHCTBHS.
62. duznueckas KapTUHA MUPA, Kak HHIIOCOPCKas KATETrOpHsI.

BOl'lpOCbI K 3a49€Ty

MEXAHHUKA. MOJIEKYJ/IAPHASA ®U3UKA.

Kunematnueckoe onvcanue apumxeHus gactull. [loctynarensHoe n
BpalaTeabHoe IBUKEeHHE a0COIOTHO TBEPAOro Teja.
3axonbl HeroToHa. MHEpLManbHble CUCTEMBI OTCYETA U IPUHLIAIL
oTtHocuTenbHOCTU. [IpeobpazoBanus ['anmes.
. 3aKOH COXpaHEHUs UMITyJIbca. AITMTUBHOCTh Macchl. LleHTp macc.
3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCA.
. Pabora u kunernueckas sneprusi. [loTeHmanbHas SHEPTHsl.
BryTpeHHss dHeprus 3aK0H COXpaHEHUS YSHEPTUU.
. Onmcanne NABMKEHUS B HEMHEPLUAIBHBIX cUCTeMax oTcuera. CHibl MHEPIMH. DKBUBAJIECHTHOCTh
WHEPTHOW U IPaBUTALMOHHON Macc.
VYpaBHEHUS IOBUKEHMSI TBEPAOTO Teiaa. MOMEHT MHEpPIMM OTHOCUTENBHO OcH. KuHeTnueckas
SHEPrHUsl TBEPJOTO TENA.
Kunematuka rapmoHunyeckux konebanuil. ['apMoHMYeckuil ocuWIATOp ODHEpreTHYecKue
COOTHOUICHUS. MasTHUKHU.
3aryxaromue KoJIeOaHUsT TapMOHUYECKOTO OCIIIIATOpa. BbIHYXIeHHbIE KoJeOaHHUs I0A

JIEUCTBUEM CUHYCOMIAIBHOM CHUIIBI.



10. Onncanue pABWXEHHs >KuUAKocTed. WneanbHas XKHIKOCTb. YpaBHeHue bepnymmm. Bsskas
KHUJIKOCTb.

11. Iloctynatsl cienuanbHON Teopun oTHOcUTeNbHOCTH. [IpeoOpa3oBanus JlopeHua u ux ciencTBus.

12. mmynbe ¥ 9HEPTHsl B pENATUBUCTCKON MeXaHuKe. B3auMoCBs3b MacChl M SHEPTHH.

13. Ilpeamer U MeTOABI MOJICKYJSPHOH (U3MKUA. MONEKYIIpHO-KMHETHYECKAsT TEOPHUs HICaTbHOTO
rasa.

14. 3akoH pacnpenenenus ckopocteit Makcpeina. bapomerpuueckas
¢dopmyna u pacnpenenenue bonpimana.

15. IlepBoe Havyano TepmoanHamMuKi. OOpaTHUMble U HEOOpaTHUMBbIe
IIPOLIECCHI.

16 TemmoeMkocTh. AnMabaTUYECKHUM MPOIIECC.

17 Durponus. Bropoe Hayaio TepMOIUHAMUKH.

18 Dutponus u BepositHOCTh. Teopema Hepcera. [{ukn Kapno.

19. KunemaTnueckue XapaKTEpHCTUKU MOJIEKYISIPHOTO IBM)KCHHUA. SIBIeHus mepeHoca: auddysus,

TEIIONPOBOJHOCTS, BA3KOCTh

20. PeanbHbie razel. YpaBHeHue Ban-nep-Baanbca.

21. Uzotepmbl Ban-nep-Baanbca 1 ux cpaBHEHUE € SKCTIEPUMEHTAIBHBIMH.

22. ®a3oBbIe paBHOBECHS U MpeBpaiieHus. Y paBHenue Knaneipona-Kiaysuyca.

AJIEKTPUYECTBO U MATHETHU3M

1 TIpeamer KiIacCMUECKOW 3IEKTPOJUHAMHKHU. DJEKTpocTaThka. 3akoH Kymona. DiekTpuueckuit
JUIIOJIb.

2 DnekTtpoctaTuueckass Teopema [aycca. Ilpumenenue Teopembl Iaycca K pacuery
ANEKTPOCTATHYECKUX TOJEH.

3 TloTeHIMANIBHOCTH JIEKTpOcTaTHIecKoro mojist. CkansapHblid moreHuan. Ypapaenue [lyaccona.

4 DneKTpocTaTH4ecKoe Mojie B AUIEKTPHKaX. [ paHMUHBIE YCIIOBHS Ha MOBEPXHOCTH pa3Jiena JBYyX

JUDIIEKTPUKOB.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

EMKOCTB MPOBOJHUKOB M KOHIEHCATOPOB. DHEPIHUs SIEKTPOCTATUYECKOTO OIS,

[TocTosHuBI AnekTpuyeckuii Tok. 3akonsl OMma u Jlenna. [Ipasuna Kupxroda.

Marnurtsoe none. Cuna HopeHua n cujia AMnepa. I[BI/I)KCHI/IC 3apsAaa B MArHuTHOM IIOJIC.
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3akoH buo-Casapa-Jlannaca.
10 MarnuTtHOE 10JIe IPSAMOJIMHEHHOTO MPOBOAHMKA C TOKOM. MarHUTHOE T0J1e KPYTOBOTO TOKA.

11 TloTok M HUPKYAALMS MATHUTHOTO MOJIS.



12
13

14

15

16

17

I'paHnYHBIE YCI0BHUSA HA TOBEPXHOCTHU pa3Jiena IByX MarHETUKOB.

DJIeKTpOMarHuTHas

WHIYKITUH.

UHAYKOUA. MakcBeIoBCKas TPAKTOBKAa SBJICHUA BHCKTPOMaFHHTHOfI

CaMOI/IHI[yKI_II/ISI. Toxu IIpU 3aMbIKaHUHW U Pa3MbIKaHWH ILCTIN.

B3aumouHykius. DHeprusi MarHUTHOTO I10JISL.

IlepemeHHBIN TOK.

IEPEMEHHOT'O TOKaA.

3akoH Oma u mnpaBwina Kupxroda nams mepeMeHHBIX TOKOB. MOIIHOCTH

Toxk cmenienus. YpaBHenus Makcsesua.

18 PensTuBHCTCKHE peoOpa3oBaHUs 3apsAA0B, TOKOB U AJIEKTPOMArHUTHBIX MOJIEH.

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka

Kpurepum orBera

3a4TeHo

['mybokoe u xopollee 3HaHHE U MOHUMaHHE MpPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUH u OCHOBHBIX MOHSITHH; TEOPETUYECKUX
3aKOHOMEPHOCTE; (haKTHYEeCKUX JIaHHBIX 00CTOATENLHBIMN,
JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS CIIayu 3a4€Ta; YACIbHBIN BEC
OmMOOK MPU KOHTPOJIBLHOM TECTUPOBaHUH — He Oojiee 50%.

He3zaureHno

Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHUYECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLTMOOUHBINA OTBET Ha

3ayeTe; yAeNbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —
oomnee 50%.

Bonpocel k 3x3ameny

Pazoen «OIITHKA»

3JICKTpOMaTHI/ITHa$I Impupoaa CBETa. CBoiicTBa SJICKTPOMArHUTHBIX BOJIH.

3Hepr1/15{ U  HUMIIYJIBC JJIICKTPOMArHUTHBIX BOJIH.

Jucnepcus cera. HopmanbHast 1 aHOMasbHask JUCHIEPCHH.

OtpakeHue u NMpeJoMJIEHHE CBETa Ha IPAaHUIIE pa3ziena IBYyX IudIIeKTpukoB. [longpusanus npu

CnocoObl MOJIYYCHH KOTCPCHTHBIX BOJIH B OIITHKE.

1
2 Ddoekr domnepa.
3
BEJTUYUHBI.
4 Tlonsspu30BaHHBINA M €CTECTBEHHBIN CBET.
5
6 Iloryomenue cBeta. BoiHOBBIE MAKETHI.
7
OTpaXKEHUHU U MPEJIOMIIEHUH.
8 MHuTepdepeHius MOHOXPOMAaTHIECKUX BOJIH.
9
10 UnTepdepeHiius B TOHKUX TUICHKaX.

11 Judpaxmus cera. [Ipunuun I'roiirenca-dpenens.

12 Meron 30u Openens. dudpakuus Openerns Ha KPYrioM OTBEPCTUH U JHCKE.
13 HMudpaxmus @paynrodepa Ha menu.

14 ]JIudpaxnmonHas pemerka. Judpakius peHTTeHOBCKUX JTydel B KpUCTaIIaX.

3HepI‘CTI/IquKI/IC 151 (I)OTOMCTpI/I‘-ICCKI/IC



15 TemoBoe uznydeHue.
16 PacnpeneneHue SHEPTUU B CIIEKTPE U3ITydeHUsT aOCOIIOTHO YEPHOTO Tea.
17 KsanroBas runore3a [Tnanka.

18 ®otorddekT u ero 3aKOHbI.

19 ®oronbl. YpaBHEHHE DUHIITEIHA.

20 D¢ dexr Komnrona.

21 KBauTOBOE O0OBsCHEHUE TABJICHUS CBETA.

Paszoen «ATOMHAA H A/[EPHAA OU3HKA»

22 T'unore3a ne-bpoitns.

23 Jludpakuus 3JeKTPOHOB U HEHTPOHOB.
24 CooTHOIIIEHHE HEeOIPeIeIEHHOCTEH.
25 BonnoBast pyHKIMS U €€ CTATUCTUYECKUN CMBICIT.

26 VYpasuenue lllpenunrepa. CtanoHapHble COCTOSHUS.
27 Yactuia B MIOTCHIUAIBHON SMe.
28 TynnHenbHbIH 3P PEKT.

29 KsanroBanwue >Hepruu. [IpuHINT COOTBETCTBHSL.
30 KpanToBaHHMEe MOMEHTa UMIYJbCa.

31 Artom Bomopoaa.

32 DHepreTHyecKHe YPOBHU M CHEKTP M3ITy4EHUS.
33 MHOr03JIeKTPOHHBIE aTOMBI.

34 Tpunun [Taynu.

35 Ilepuonnyeckas cucrema 3JIeMeHTOB MeHieneena.
36 CtpoeHue aTOMHOTIO sijipa.

37 DHeprus CBSI3H.

38 PagunoakTuBHBIE IPEBPAIIECHUS SIEP.

39 SnepHbie peakiuy.

40 DrnemeHTapHBIC YACTHUIIBI.

Kpumepuu OUECHKU omeema Ha IK3amMeHe

4-6annbHas Iloxa3arenn Kpurepun
HIKaJjIa
(ypoBeHb
OCBOEHMHS)
OTan4Ho 1. Tomunora wu3noxeHus | CTyIeHTOM JaH TIOMHBIA, B JIOTHYECKOM
(MOBBIIIEHHBIH TEOPETHYECKOTO MOCJIEI0BATEIbHOCTH Pa3BEPHYTHIM OTBET
YpPOBEHE) MaTrepuana; Ha TIOCTaBJIGHHBIH  BOINPOC, TJ€ OH
[TomrOTA Y | IPOAEMOHCTPUPOBAI 3HAHMS TMpEeAMETa B
NPaBUILHOCTD MOJIHOM 00beMe y4yeOHOW MpOorpaMMBbl,
perieHus JIOCTaTOYHO TIYOOKO OCMBICIHBAET JIHC-
HPaKTHYECKOTO [IUTUIMHY, CaMOCTOSATENbHO, W  HCYep-
3a[laHuUs; MBIBAIOIIE OTBEYAET Ha JIOMOJHHU-TEJIbHbIE
HpaBI/IHLHOCTL Wi BOIIPOCKI, IPUBOANUT COOCTBEHHEIE IIPUMEPHI
apryMeHTHpPOBaHHOCT | 110 MPOOJIEMATHKE MOCTABICHHOrO BOIPOCA,
b W3JIOXKEeHUs | PEITT  TIPEUIOKEHHBIE  TIPAKTHU-YECKHE
(Tmocie1oBaTeNbHOCTE | 381aHus 6e3 OIHOOK.
Xopouio neicTBuil); CTyneHTOM JaH pa3BEepHYTHIA OTBET Ha
(6a3oBbIit CaMOCTOSITEILHOCTh | TIOCTABJICHHBIM ~ BONPOC, TAE€  CTYIEHT
OTBETA; JEMOHCTPHUPYET 3HAHUS, TPUOOPETEHHBIC HA

YPOBEHB)




5. Kynbrypa peun; JICKIMOHHBIX M CEMHHAPCKHUX 3aHATHSX, a
6. uT.I. TaK>Xe MOJy4YEHHBIE IIOCPEICTBOM U3YYECHUS
00s13aTeIbHBIX yYEOHBIX MaTEPHAIOB TIO
KypCy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
IPUBOJIUT MIPUMEPBI, B OTBETE MIPUCYTCTBYET
CBOOOJHOE  BIJIQJICHUE  MOHOJOTHMYECKOU
peUbl0, JIOTHYHOCTh U IOCIIEI0BATEILHOCTD
orBeta. OHAKO JIOMYCKAETCS HETOYHOCTDH B
orBere. Pemmn mnpemiokeHHBIE TPaKTH-

4ecKHe 3a/laHus C HEeOOJIb MU

HETOYHOCTSMH.
Y 10BIETBOPUTEID CryneHToM JaH  OTBET, CBMJIETENIBCT-
HO BYIOUIMI B OCHOBHOM O 3HaHUU IPOLIECCOB
(IIOPOTOBbIii U3y4yaeMoil AMCLUUIUIMHBI, OTIMYAIOLIMKCA
YPOBEHb) HEJOCTaTOYHOW TIJIIyOMHOW M  IOJHOTOMN

PAaCKpBITHS TEMbI, 3HAHHEM OCHOBHBIX
BOIIPOCOB TeopuH, ci1abo chopMUPOBAH-
HBIMM  HaBBIKAMH  aQHaJIM3a  SIBJICHWH,
ImpoueccoB, HEAO0CTAaTOYHbIM YMCHHUEM
JaBaTh ApryMEHTHPOBAaHHBIC OTBETHI U
IIPUBOJUTH IIPUMEPBI, HEJI0CTaTOYHO
CBOOOJIHBIM BJIAJICHHEM MOHOJIOTHYECKON
peublo,  JIOTHYHOCTBIO ¥ TOCIIE/IOBa-
TEILHOCTBIO OTBETA. Jlomyckaet-cst
HECKOJIBbKO OIIMOOK B COJCPKAHUU OTBETA U
PEIICHNH MPAKTUYCCKUX SaI[aHHﬁ.

HCYI[OBJ'ICTBOpI/ITC CTy,HeHTOM JaH OTBCET, KOTOpHﬁ COACPIKUT
JIBHO pAd  CEPBE3HBIX HGTO‘IHOCTeﬁ, 06Hapy-
(ypOBeHB HE )KI/IBaIOH_II/Iﬁ HC3HAHHUC MPOHCCCOB U3Y-
C(l)OpMHpOBaH) JaeMoOHn HpCILMeTHOfI O6H3CTI/I, OTJINYAKO-

IUANACS HErIyOOKHMM pPacKpbITHEM TEMBI,
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(pOPMUPOBAHHBIMU HABBIKAMH aHAJIN3a
SIBJIGHUH, TPOLIECCOB, HEYMEHHEM J1aBaTh
apryMEHTUPOBAaHHbIE  OTBETHI,  CIa0BIM
BJIQJICHUEM  MOHOJIOTHYECKOW  pPEYbIo,
OTCYTCTBHEM JIOTUYHOCTH u
MOCJIeZIOBaTEeIbHOCTU.  BbIBOIBI  MOBEpX-
HOCTHBI. PelleHne NpakTU4eCKUX 3aJaHuil
HE BBINIOJHEHO T.€. CTYJIEHT He crnocoOeH
OTBETUTh HA  BONPOCHI  JaXe  IpHU
JIOTIONIHUTEBHBIX ~ HABOJAAIIUX  BOMpOCax
MpenojaBaTelis.

9. YYUEBHO-METOANYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHUE
JANCHUITJINHBI
9.1. YueOHasi 1uTeparypa:
a) OCHOBHas

1. I.B. CuByxun. Kypc o6meit pusuku. M3narensctBo «Hayka», M., 2004.



2. b.M. SBopckuii, A.A. [letnad. Kypc dusukny». U3narensctBo «Beiciias

mKkoja», M., 2011.
3. N.B. CasenneB. Kypc obmieit dusuku «Kype obmient ¢puszukny. U3narensctBo «Hayka», M., 2011.
4. T.N. Tpodumona. Kypc obmieit pusuku «Kype obmieit puszukuy. M3narenscTBo «Beicmias mkoay,
M., 2011.

0) 10MOJTHUTEIbHAS
1. .B. CaBenneB Kypc obmieit ¢pusuku. M3natensctBo «Haykay, M., 2001.
2. P. ®eiiman, P.Jlefiton, M. Connc. GeliMaHOBCKUK JICKITUH 11O (DU3HKE.
Mup, 1965-1967, Bbim. 1-9
3. U.Kurens, ¥Y.Haiir, M.Pynepuman, 3.11apcen, Pelid @.Kpaydopa.
bepkneesckuii kype ¢puszuku. M., Hayka, 1971-1974. 1. 1
. 1. Opuep. ®uzuka. M., 1981, 1. 1-2.

(G2 N

. N.B.CaBenneB. COOpHUK BOIIPOCOB U 33j1a4 1o ooO1ien ¢pusuke. M, 1982,

*))

. ®usnueckuii npaktukyMm. Ilox pen. B.. BeponoBoii, M.: ®usz-mar,

1976. 2u.

o)

. B.M. SBopckwii, A.A. letnad. Kypc ¢pusukm». UznarensctBo «Bpicmas
mKoJja», M., 2001.
9.2. nTepHeT-pecypcehl

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

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

NookrwnpE

9.3. IIporpammHoe obecnevyeHune

YHuBepcHUTET 00eCTieYeH HEOOXOIUMBIM KOMITJIEKTOM JIMIICH3UOHHOTO ¥ CBOOOTHO
pacmpocTpaHseMOro MPOrPaMMHOT0 00ECIIEYeHHUS, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BO/ICTRA.

Kaxxapiit oOyuaronuiicsi B TeueHUE BCETo nepuojia o0yueHus: o0ecrnedyeH HHANBUAYaIbHBIM
HEOTrpaHUYEHHBIM JJOCTYIIOM K JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeNbHOM cpejie yHUBEpCUTeTa
U3 110001 TOYKH, B KOTOPOH UMEETCs TOCTYI K MH(POPMAIIMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
«/HTEpHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter  oOecrieueH  CISAYIOINIMM  KOMIUIGKTOM  JIMIICH3HOHHOTO  MPOTPaMMHOTO
obecrieyeHus.
1. Jlunen3moHHOE MporpaMMHOE o0ecreueHue, ucnoab3dyemoe B Uarl'Y
1.1. Microsoft Windows 7


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

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommaekc MMUC “Busyansaas Ctynus TectupoBanus™
1.4. AntuBupycnoe I10O Eset Nod32

1.5. CnpaBouno-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUIMOHHBIMU U3JaHUAMHA CTYACHTHEI U COTPYAHUKHN UMCIOT BO3MOKHOCTD
MMOJIb30BATHCS 3JICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuya 9.1.
Ha3BaHnue pecypca Ccblika/noctyn

DJexkTpoHHas Oubmoreka oHnaiH «EnnHoe oKHO K http://window.edu.ru

00pa3oBaTebHBIM pecypcam»

«O6pazoBatenbHbIi pecypc Poccun» http://school-collection.edu.ru

denepanbHbIi 00pa30BaTEIbHBIA MOPTAT: YUPEKIACHHUS, http://www.edu.ru —

nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, TNA

deepanbHbIi HEHTP HHPOPMAIHOHHO-00Pa30BaTEIbHBIX http://fcior.edu.ru -

pecypcos (PLIOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnexrpoHHast http://polpred.com/news

OuOIMOTEeKa TEXHUUECKOTO By3a

WznarenbctBo «JlaHby. DNEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -

cucTeMa

Pycckast BupTyanpHas OnbanoTeka http://rvb.ru —

W3znarenbctBo «JlaHby. DIEKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -

cucTeMa

E>xenenenpHuK Hayku 1 oOpasoBanus HOra Poccun http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm

Hayunas snekrponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nOIMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CITPABOYHAS CHCTEMa TOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «MHPOpMHIO»

WndpopmanmonHo-npaBoBas cuctema «l"apanT» CereBas Bepcus, TOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHON
cetu Uurl'y

DeKTpOHHO-0MOIMoTeuHast cucteMa «HOpait» https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
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/

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) 6ubmmoreunsiii poun 'OY BO «MHrymckuii rocy1apcTBeHHBIN YHUBEPCUTET

2) KOMIIBIOTEpHBIN KJ1acc ¢ BbIXOA0M B IHTEpHET;

3) MynbTUMEANITHOE 000PYAOBAHUE JIJIs1 YTCHUS JICKIIUKA-TTPE3CHTAIINN;

4) anekTpoHHbIE 00pa30BaTENIbHBIE PECYPCHI, MYJIbTUMEINIHHBIE YHUBEPCAJIbHBIE
SHIUKJIONEANH.

5) Meronuueckre yKa3aHus K BHIIOJHEHHUIO Ja0OpaTOPHBIX PadoT MO Kypcy o01meit Gusuky ,

W3JIaHHBIC TIpernojaBareissMu Kadeapsl obmel ¢huzuku Uarl'Y.

11. METOJJMYECKHME YKA3AHMS JJI51 OBYUYAIOILUXCS IO OCBOEHUIO
JUCLUIINHBI

Hucnunnuna «®@u3ukay HampasieHa Ha popmupoBanue komnerenuuii: YK-1, OITK-4.

IIpomexyTodHast aTTecTaus IpeanoaaraeT 3a4eT, YK3aMeH.

[Tpuctynas K U3y4yeHHIO JIUCLMIUIMHBI, HEOOXOJUMO B IEPBYIO O4YEpelb O3HAKOMHUTBCS C
coJiep;kaHueM pabouelt nporpammsl gucuuminHel (PIT).

Jlexuuy UMEIOT LIEIBbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUIA.

[Ipu usyuenuu u npopabOTKE TEOPETUUECKOTO MaTepralia JJid OaKanaBpoB HEOOXOIUMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUU MaTepuall U JOIOJHUTH €ro C y4EeTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;
- IpU CaMOCTOATEIIBHOM M3Y4EHMM TEOPETUYECKOM TEMbl CHelNaTbh KOHCIEKT, HCIIOIb3ys
pexomennoBanHele B PIIJI  nuTeparypHble HMCTOYHMKM UM pecypchl  MHQOpPMAaIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHET»
- MIpU TOJATOTOBKE K MPOMEXKYTOUHOM aTTecTaly MO MOJYJI0 HCIOJIb30BaTh MaTepuaibl (oHaa
OLICHOYHBIX CPECTB.

[TpakTHueckue 3aHATUS MPOBOJATCS C LETbIO YIIyOJIeHHs U 3aKperyieHUs] 3HAHUH, MOJy4YE€HHBIX
Ha JIEKIUSAX U B MPOLECCE CaMOCTOATENBbHOM paboThl HaJl HOPMAaTUBHBIMHM TOKYMEHTaMH, Y4eOHOH U
HAay4YHOU JIUTEPATYpPOU.

[Tpy mOATrOTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTEpHaI 110 33JaHHON TEME;
- IIPY BBINIOJIHEHUH IOMAIIHUX PACYCTHBIX 3aJaHU, U3YYUTh, IOBTOPUTH TUIIOBBIC 3aJaHUs,
BBIIIOJIHSIEMBIE B aYAUTOPHUN.

PexoMenpaumuu nmo padore ¢ HAyYHOU M y4eOHOI JuTEpaTypoii

PaboTa ¢ yueOHOW 1 HAyIHOU JTUTEPATYPOH SBJISETCS TIIaBHON (hOPMON CaMOCTOSITEIIBHOM
paboThl U HEOOXOAMMA TIPH TOJATOTOBKE K YCTHOMY OINPOCY HA CEMUHAPCKUX 3aHATHIX, K MOIYIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3adeTy. OHa BKIIIOYaeT MpopaboTKy JIEKIIMOHHOTO MaTrepuaia —
M3y4YEHUE PEKOMEH/IOBAHHBIX UCTOYHUKOB M JIUTEPATYPHI IO TeMaTuKe Jekuuil.  KoHcmekT jnexkuuu
JIOJKeH cojiepaTh pedepaTHBHYIO 3alMUCh OCHOBHBIX BOIIPOCOB JICKIMH, MPEITOKEHHBIX
npenoaaBaTcjicM CXEM (HpI/I nx )IeMOHCTpaI_[I/II/I), OCHOBHBIX MCTOYHHMKOB W JIUTEPATYpPhI IIO TEMam,
BBIBOJIBI MO KaxaoMy Borpocy. KoHcHekT momkeH OBbITh BBIOJHEH B OTIEIBHON TETpaiu Mo
npeaMetry. OH oJKeH ObITh aKKypaTHBIM, XOPOILIO YMTA€MbIM, HE COJIEpP)KaTh HE OTHOCSIIYIOCS K
TeMe HH(OPMAIIHIO UIH PUCYHKH.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOSTEIBHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
6BITB BBITTIOJIHCHBI TAKKC aKKYPATHO, COACPIKATH OTBCTHI HA Ka)I(IILIfl IOCTaBJIICHHLIA B TEME BOIIPOC,
UMETh CCBUIKY Ha MCTOYHHUK HMH(pOpPMalNMU C 00sf3aTeIbHBIM YyKa3aHHEM aBTOpa, Ha3BaHMS U roja



W3JJAaHHS UCTIONIb3yeMOW HaydHOW JUTeparypbl. KOHCIIEKT MOXeT OBITh OTIOPHBIM (CONEpKaTh JIUIIb
OCHOBHBIE KJTFOUEBBIE TTO3UINH ), HO TIPU STOM MO3BOJISIONINM JIaTh MOJIHBIA OTBET MO BOMPOCY, MOKET
OBITH TOPOOHBIM. OOBEM KOHCIIEKTa OTPEIEISETCS CAMUM 00y4YarOIIUMCS.

B npornecce paboThl ¢ yueOHON 1 HAyYHOH JINTEpaTypoil 00yqatomIriics MOKET:

- JIeNaTh 3alKCH MO XOJy YTEHHUS B BHJE MPOCTOTO WM Pa3BEPHYTOrO IIaHa (CO3/1aBaTh NEPEYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOYHUKE);

- COCTaBIISITh TE3UCHI (IIMTUPOBaHUE HAMOOJEEe BAKHBIX MECT CTAaThH WM MOHOTpaduH, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIEHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO37]aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouas mporpamma nucrumiuHbl «®Du3KKa» COCTaBICHa B COOTBETCTBHM C TPEOOBAHUSMHU
®I'OC BO no cnenuansHocty 04.05.01. «@yHnameHTanbHas U NPUKIAAHAS XUMUSA», YTBEPKIECHHOTO

npuka3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 13 wmromst 2017 1. Ne
652

[Tporpammy cocraBuia: K.-M.H., JonleHT kadenpsl obuiei dusuku [aiirykuena 3.X.

Pabouas mporpamma oo0peHa Ha 3aceaHuH KadeApbl XUMHUH

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uroHsA 2023 r.

Pabouas nporpamMmMa o7100peHa yueOHO-METOIMYECKUM COBETOM

XUMHMKO-OHOJIOTHYSCKOTO d)aKVJ'H:TeTa

[Tporoxon 3acemanust Ne __ 10 OT « 26 » WIOHA 2026 r.

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTO,I[I/I‘{eCKOFO COBCTAa YHUBCPCUTETA

[Tpotokoun 3acemanuss Ne _ 10 OoT « 28 » WI0HA 2023 r.




CgeneHus 0 nepeyTrBep KIeHUN MPOrpaMMbl HA OYepeaHOl YUeOHbIH roJ u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




