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1. EJIA OCBOEHUA JNCIHUITJINHBI

Henssmu n3ydenunst yueOHoH AUCHUNINHBI «PHIHKA» ABJISIOTCS:
- (opMHpPOBaHHUE y CTYIEHTOB CIOCOOHOCTH BBIBISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MpoOJeM B
xo0Jie MPO(EeCCHOHANBHON NEATENIbHOCTH M TPUBJIEKATh (PU3NKO-MATEMaTHUECKUI amnmapar mjis ero
peuleHus;
- TMPAKTHYECKOE HCIOJb30BaHHE (PYHIAMEHTAIBHBIX pa3fesioB (U3UKK (MEXaHHMKA, MOJIEKYJISIpHAs
¢u3nka M TEPMOOMHAMMKA, SJEKTPOIWHAMHKA W ONTHKA, OCHOBBI KBAHTOBOH MEXAaHHWKH) TPU

0OBSICHEHUH PE3YIbTAaTOB XUMHUYCCKUX SKCIICPUMECHTOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE ONIOII BO CIEIUAJIUTETA

HucturuimHa «®@u3uka» BKIYEHa B 4YacThb TUCHUIUIMH, (OPMHUPYEMYIO YYaCTHUKAMHU
oOpa3oBaTeNbHBIX OTHOIIEHUH bioka 1.

K ucxomgapiM TpeboBaHUSIM, HEOOXOMUMBIM JIJISl U3YYESHUS TUCHHUITTHHBI «DU3NKa», OTHOCSTCS
3HAHWSI, YMEHHS W BHIbI JEATEIBHOCTH, CHOPMHUPOBAHHBIC B MPOLECCe M3YUeHUs] (PUBHKHU B CpemHEN
o01eo0pa3oBaTeIbHOMN IIKOJIE.

Hucturmza « Pusuka» sSBIsETCA OCHOBOM Uil M3YUE€HUST «AHAJTUTUYECKON XUMUIY,
«Duznueckon XuMun», « Opraandaeckor XuMum», « PU3NIECKUX METONIOB UCCIETOBAHUSY,
«KBanToBoit xumumy, « CTpOeHHs! BELIECTBA» U OCYLIECTBIEHHS JalbHEHmel mpogeccHoHaIbHON

JACATCIIBHOCTH.

Tao6auua 2.1.

Caa3b AUCHHUIJIMHBI «Du3zuka» ¢ NOCHAEAYIHUMH JUCHHUILIHHAMHA U CPOKH HUX U3YUCHUHA

Kon JIMCLUIITNHBL, NPEAIECTBYOIINE TUCLIUILIHHE Cemectp
JUCLIUTIITUHbI «Puzukar»
b1.0.11 KBanrosas xumust 4
b1.0.06 Oprannyeckast XUMHUs 6,7
b1.0.07 dusnyeckas XUMus 6,7
b1B.13 DusnyecKre METOABI UCCIIE0BAHUS 6
b1.0.12 CtpoeHue BelecTBa 5
b1.0.16 BricokOMONEKyIsIpHBIE COEANHEHHUS 8
b1.B./1B.03.01 | KonnounHas xumus 8
b1.0.17 MaremaTuka 1-4




B PE3yabTaATE U3YUECHHSA NUCHHUILIMHBI CTYACHT A0JI2REH

3uarn:

- (¢yHDamMeHTalbHblE pas3nenbl (PU3NKU: MEXaHUKY, MOJICKYJSIPHYI (QH3UKY W TEPMOAMHAMHKY,
SJICKTPOAMHAMUKY U ONITHUKY, OCHOBLI KBAaHTOBOM MEXaHUKH U UCIOJIb30BATh MOJIYYCHHBIC 3HAHUA TIPU
00BSICHEHUH PE3YIBTATOB XUMHUYCCKUX SKCIICPUMEHTOB,

- OCHOBHBIC (1)I/ISI/ILIGCKI/IG SABJICHUSA, q)YHI[aMeHTaJ'IbeIe MOHATHSA, 3aKOHbI U TECOPHUU KJIACCHYECKOH U
COBPEMEHHOH (PU3UKH.

Ymerh:

- WCIIONBb30BAaTh TEOPETHUYECKHE 3HAaHUs NPH IUJIAHMPOBAHUS XHMHUYECKUX HCCIIEeNOBaHUI, aHaniu3a
SKCIIEPUMEHTAIIBHBIX JAHHBIX M MOATOTOBKH HAYYHBIX MyOJIMKALIUH,

- peluaTh TUIIOBBIE 3a/1a4H 10 OCHOBHBIM pa3fenaM AMCLUIIINHEL,

- TNPHUMEHSTH IOJIyYEHHBbIE 3HAHHUA MO (PHU3MKE NPU HM3YYEHUU JPYIHX IUCLHILINH, BbIIEIATH
KOHKpPETHOE (PU3NUECKoe COepKaHue B PUKJIIAIHBIX 3a1a4ax MpodhecCHOHANBHON NesTeTbHOCTH.

Baagers:

- COBPEMEHHOW Hay4YHOH anmapaTypoi, HABBIKAMH BEISHHS (PU3NIECKOTO SKCIIEPHMEHTA;
- OCHOBHBIMH METOIAMH MMOCTAHOBKH (PU3MUYECKOTO SKCIIEPUMEHTA, NCCIIEAOBAHMS U PELICHHUS 3a1a4.

3. KOMIIETEHINHU OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHMA JUCIUILJINHBI

IIpouecc m3ydeHHs: TUCHMILIMHBI HampaBiieH Ha (POPMHUPOBAHHUE BJIEMEHTOB CIEIYOLINX

komriereHuni B coorBercTBur ¢ ®I'OC BO u OITOII BO no naHHOMY HamnpaBieHUIO MOATOTOBKH:

Kon Haumenosanue Nupuxarop B pesysbTaTte ocBoeHHs
KOMIIETeHL KOMIETEeHIIHH AOCTHKEHHS AUCUHILVTHHBI 00y4arouiicst
HH KOMIETEeHIIHH AOJIZKEH:

YHMGepcaﬂbele Komnemenuuu u uﬂoulcamopbl UX 0OCMUICCHUSA




YK-3

CrnocobeH ocyiecT-
BJISITh COLIHAJIBHOE
B3aHMOJEeHCTBHE H
Peau30BbIBATH CBOK)
pPOJib B KOMaHAe

YK-3.1. Ompeaensier
CBOIO pPOTb B COLH-
AJIbHOM B3auMOICH-
CTBHM H KOMAaHIHOH
padore, wucxoas U3
CTpaTeruu  COTPYAHHU-
YeCTBA MJII TOCTHKCHHS
THOCTABICHHOM IICITH.
YK-3.2. Ilpu peanu-
3aLUM CBOEH poU B
COLIHAILHOM B3aHMO-
ACUCTBUU U KOMaH/I-
HOU paboTe yIUTHIBA-

€T OCOOCHHOCTH MOBEC-
JCHHUSI K HHTCPECHI
JPYTHUX YIaCTHHUKOB.
YK-3-3. Anamuzupyer
BO3MOIKHBIC MOCIICI-
CTBUS JIMYHBIX JCHCT-
BUH B  COLHAJIBHOM
B3aUMOJICUCTBHAU "
KOMaHIHOH paboTe, U
CTPOUT MPOIAYKTHBHOC
B3aUMOJECUCTBUE C yue-
TOM 3TOTO;

YK- 3.4. OcymecTsisier
oOMeH  uHpOpMALHEH,
3HAHUSAMH W OIBITOM C
qICHAMH KOMAH/IBI,
OIICHUBACT HJCH IPYTHUX
YJICHOB KOMAHIBI IS
JTOCTHKCHUS MOCTaB-
JICHHOM IICITH.

YK-3.5. Cobmromaer
HOPMBL H  YCTAHOB-
JACHHBIC TpaBUIA KO-
MaHIHOW paboThI, HECET
JTUYHYIO OTBCTCTBCH-
HOCTH 32 PC3YJIbTAT.

3HaTh:

- (PYHKLUH U CPeaCcTBA OOLICHHS
- ICUXOJOTHYECKUE OCOOCHHOCTH
OOILICHUS ¢ PA3TUIHBIMH KATErO-
PHSAMU TPy JTOACH (IO BO3pacTy,
STHHYCCKUM U PEIUTHO3HBIM TPH-
3HAKaM H Ap.);

- ICTOYHHUKH, MPUYHUHBI U CLIOCOOBI
VOPABICHUS KOHDIUKTAMH,

- METOUKH BOCHIUTATCIBHOM
padoThl, OCHOBHEIC PHHLIUIIBL
JCATCIBHOCTHOTO TTOAX0/A, BUIBI U
IPUEMBI COBPEMCHHBIX TICIATOTH-
YECKHUX TCXHOJIOTHI,

- METO/IbI YOCKACHHUS, ApryMCH-
TAILIHH CBOCH ITO3UITHH,

- CYLI[HOCTHBIC XAPAKTCPUCTUKH U
TUIOJIOTHIO JTHACPCTBA,

- (hakTopsl 3 dekTUB-HOTO MHACP-
CTBa.

Ymern:

- 3¢ ek THBHO B3aUMOACHCTBOBATH
C APYTHUMH YICHAMH KOMAHIBI, B
T.4. Y4aCTBOBaTh B 0OMcHE HHPOP-
MAIUCH, 3HAHUSIMU U OTIBITOM, H
MPE3CHTALIUHN PE3YIbTATOB PAOOThHI
KOMAaH/BbI, - IIJIAHUPOBATH, OPraHu-
30BBIBATh M KOOPAMHUPOBATH Pa-
OOTHI B KOJUICKTHUBE,

- MOAJCPKUBATh B KOJUTCKTHUBS
JICTIOBYIO, APYKEIO0HYI0 arMoche-
py-

Bnapers:

- MCTOAUKOH BOCIIUTATCIbHOMN
PaboThl, OCHOBHBIMHU TTPHHLIUIIAMH
JCATSIBHOCTHOTO MOAX01a, BUIAMH
¥ PUEMaMU COBPEMCHHBIX TI¢1aro-
THYICCKUX TEXHOJIOTHH,

Obuienpogeccuonanonvie KomMnemeHUUU U UHOUKAMOPHI UX OOCIMUNCEHUS




OIIK-4

Cnocofen  nJiaHUpoO-
BAThH pa0oThLI XUMHYe-
CKOIl HAPABJICHHOCTH,
00pabaTpIBATL H HH-
TEpOpPeTHPOBATL  MO-
JIy4eHHbIE Pe3yJibTaThl
c HCI0J1Ib30BAHHEM
TEOPETHYECKHX 3HA-
HHH M IPAKTHYECKHX
HABBIKOB pelleHHust
MATEeMATHYECKHX H
$msnueckux 3agaq

OIIK-4.1. UcnonesyeT
0asoBBIC  3HAHUSI B
o0nacTH MaTeMaTHKH U
(U3UKH TPH [UIAHUPO-
BaHHH PabOT XUMHYIC-
CKOI HaIpaBJIECHHOCTU
OIIK-4.2.
OoOpabateiBacT JaHHBIC
C UCTIO/Ib30BAHHEM
CTaHIAPTHBIX CIOCOOOB
AMMpPOKCUMAITN quc-
JICHHBIX XapaKTCPUCTUK
OIIK-4.3.
HUarepmpetupyer  pe-
3YJIbTaThl XUMHUYCCKUX
HaOMIONCHUH C HCIO-

3HaTh: TCOPCTHUUYCCKUEC OCHOBBI
OpraHU4eCcKOM  XUMMH,  COBpeE-
MEHHBIH VpPOBEHb €€ pa3BUTHI,

OCHOBBI OPraHUYECKON XUMUH,

dusnyeckoi  XuMuH,  (DHU3HKH,
MATCMATHKH.

Ymern:

ONPEACIATE W AHAJIU3HPOBATH
MpoOIEMBl  XMMHUH, ILIAHUPOBATH
CTPATETHI0 WX PCUICHUS, HCIOb-
30BaTh  3HAHUSA  TCOPCTHUCCKUX
OCHOB XuMHUH, (QHU3UKH © Ma-
TCMATHKH AN TUIAHHPOBAHUS

XUMHUYCCKOTO 3KCICPUMEHTA, 00-
pabOTKH W WHTCPOPETALUH TOJY-
YCHHBIX PE3YIbTAaTOB

Jb30BAHHUECM (I)I/ISI/I‘IGC- B.]'la).leTb . HAaBBIKAMHU COCTABJICHHA
KHX 3aKOHOB U IPEIC- QICOPUTMA  PCLICHHS  JKCICPH-
TaBJICHUI MCHTAJBHBIX u PacuCTHO-TCO-
peTHdecknx 3agad B o0nacTu
OpPraHuYeCKOM XHMMHH, MaTeMa-
TUYCCKUM  amlmapaTtoM  HEoOXo-
AHUMBIM AJIsL PCHICHUA 3aga4d
OPTraHuyueCcKON XUMHUU
4. OFBEM JUCHOUANUHBI U BUJIbI YYEBHON PABOTHI
Ta6auna 4.1.
O0bem auCUMNIMHBI M BHABI y4eOHOH padoThl
Buy yue0Hoii padoTnb1 Bcero yacos 1 cemecrp 2 cemecTp 3 cemectp 4 cemectp
Obmmas TPYZOEMKOCTb 576 108 144 144 180
JUCLIUTUTUHBI
AyIUTOpHBIE 3aHTUS 322 68 84 68 102
Jlexuun 140 36 34 36 34
JlabopatopHble 3aHATHS 182 32 50 32 68
CamocrosiTesibHas paboTa 227 40 60 76 51
Kontpons 27 - - - 27

5. COAEPKAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3ZJEJIAM) C YKASAHUEM OTBEJEHHOT'O HA HUX KOJITHYECTBA



AKAJEMHYECKHUX WIN ACTPOHOMHUYECKHX YACOB U BU10OB YUEBHBIX
SAHATUN

5.1. CTpykTypa AuCHHILTHHBI

OO0miasi TPyIOEMKOCTh AUCLUTLINHBI COCTABJISIET 16 3a4eTHBIX eAUHULL, 576 4acoB

Taoauua 5.1.

NeNe | HammeHoBaHHe pa3jeJia Buawbi ®opmbl
(TembI)
n/n = yueOHoMH padoThbl TeKyLIero KOHTPOJIs
g yCrneBaeMocTH
s J | J3 | CP
(5]

1. Beeagenne. ®uszuka kak | 1 1 - 2 CobecenoBaHue, TECTOBBIM
Hayka M Kak y4eOHas KOHTPOJIb, OTYET MO Jia-
JUCIUTLINHA. IIpenmer 60paTOpHOii paboTe.
MexaHuku. OCHOBHbIE (u- K 5 1

OHTpOJIbHAs paboTa
3UYECKUE MOEIH MaTepH-
AJBHBIX TEL

2. | Kunemaruueckoe omnuca- | 1 1 2 2 CobecenoBaHue, TECTOBBIM
HUE JBUKEHUS YaCTHII KOHTPOITb.
IloctynarenbHoe u  Bpa-

LaTeJIbHOE IBIKEHHUE ad- KontponwsHas padora 2
COJIFOTHO TBEPJOTO Tea.

3. 3akonsl Hetorona. Muep- | 1 2 2 4 CobecenoBaHue, TECTOBBIN

UAJIbHBIE CUCTEMBI OTCUE- KOHTPOJIb.

Ta W TPUHIUN OTHOCH-

tenbHOCTH. [IpeoOpazosa- KonTponbHas pabota 2
Hust [anumnest.

4. | 3akoH coxpaHeHuss wum- | 1 2 2 2 CobecenoBanue, TECTOBBII
nyibca.  AJAUTUBHOCTH KOHTPOJIb.
maccel. LlenTp macc. 3a-

KOH COXPaHEHHS] MOMEHTa KownrponbHas pabora 3
HUMITYJIbCA.

5. |Pabora u kuHermyeckas | 1 2 2 2 CobecenoBanue, TECTOBBII
sueprusi. lloTeHnmanpHast KOHTPOJIb.
DHEPTHUsL. BnyTtpeHnnss
SHeprusi 3aKOH COXpaHe- Konrposbhas padora 4
HUS SHEPTHH.

6. | Onucanme nBwxkeHuss B | 1 2 - 2 CobecenoBaHue, TECTOBbIM
HECUHCPLUUAJIBHBIX  CUCTEC- KOHTPOJIE.

Max orcyera. Cuibl UHEp-

UH. OKBUBAJIEHTHOCTD KontponbHas pabora 4
WHEPTHOM W  IpaBUTa-

UOHHOU MAacc.

7. | YpaBHeHus OBIKeHus | 1 2 2 2 | CobecenoBanne, TECTOBBIH
TBepAOro Ttena. MomeHT KOHTPO/Ib.

WHEPLUUU  OTHOCHUTEJIBHO
ocu. Kunernueckass sHep-




r'Usi TBEPIOrO Tena.

KonTponbHas padora 4

KunemaTtuka  rapMoHHU-
yeckux kojiebanuii. [ap-
MOHHMYECKHUN OCLMJLIATOP
DHEPreTU4ecKue COOTHO-
meHus. MasiTHUKU.

CobecenoBaHue, TECTOBbIM
KOHTPOJIb.

KonTponbhas padota 5

3aryxaromue kojeOaHus
rapMOHHYECKOTO OCIIHII---
------ JSITOpA.
BriHyskneHHbIE KONEOaHUs
nona NEUCTBUEM
CHHYCOUJAJbHONU CHJIBL.

CobecenoBaHue, TECTOBbIN
KOHTPOJIb.

KonTponbHas padota 5

10.

OnucaHue OBHXKEHHUS KH-
nxocreil. MneanbHast sxkum-
KOCTb. YpasHeHue bep-
HyJutH. Bsi3kast ®KUIKOCTb.

11.

Iloctynatel cnenuanbHOMN
TEOPUH OTHOCHUTEIbHOCTH.
IIpeobpazosanus JlopeHna
U MIX CJICICTBUSI.

12.

HUmnynsc u  >Heprus B

PEAATUBUCTCKOMN Mexa-
HUKe. B3auMOCBsI3b MacChl
Y DHEPTHUU.

13.

MonexkyasapHO-KUHETH-
yeckas Teopus WHealb-
HOTO Ta3a. 3aKoH pac-
NpefeNeHnss  CKOpOCTer
Makcsenna. bapomer-
puueckast  ¢dopMyia HU
pacnpenenenue  bombu-
MaHa.

14.

Ilepsoe Hawano Tepmoau-
Hamuku. OOpatumele u
HeoOpaTHMbIE TPOLECCHI.
Temnoemkocts.  Annaba-
TUYECKHUI OpoLecC.

15.

Ourponus. Bropoe Hauaso
TEPMOAMHAMUKH. DHTPO-
Nusi U BEPOSITHOCTb. Teo-
pema Hepncra. Ilukn
KapHho.

16.

Kunematuueckue xapak-
TEPUCTUKH  MOJIEKYJIsp-
HOTO JIBIDKEHUs. SIBrneHus
nepeHoca: nudPysus, Temn-
JIOTIPOBOJHOCTbD, BSI3KOCTb.

17.

Peanbnele rasel. YpasHe-
Hue Ban-nep-Baanbca.




18.

Hsorepmer  Ban-nep-Ba-
anbCa M UX CPaBHEHUE C
SKCIEPUMEHTAIBHBIMH.

19.

@da30Bble paBHOBECHUS W
MpeBpalleHus. Y paBHEHHE
Knaneiipona-Knaysuyca.

Hroro

36

32

40

IIpenmer  kjaccu4ecKoi
SJIEKTPOAMHAMHUKH. DJIEK-
TpoctaTuka. 3akoH Kyio-
Ha.

CobecenoBanue,
TECTOBBII KOHTPOJIb.

DNEeKTPUUECKUN  TUIIOJIb.
DJEKTPOCTaTUYECKAsT TEO-
pema laycca. Ilpumene-
HUe TeopeMbl laycca K
pacueTy  B3JIEKTpOCTaTH-
YECKHUX MOJICH.

CobecenoBaHue, TECTOBBIM
KOHTPOJIb.
KonTponbHas pabota 6

IloTeHLIMAaNBHOCTE  BJIEK-
TPOCTATUYECKOIO  TOJIS.
CkanspHbpIi  NOTEHLHMA.
YpasHenue Ilyaccona.

CobecenoBaHue, TECTOBBIM
KOHTPOJIb.
KonTponbhas pabora 7

DJEKTPOCTATUIECKOE TIOJIE
B IUSJICKTPHUKAX.

CobecenoBanue,
TECTOBBII KOHTPOJIb.

I'pannunele ycnoBus Ha
MOBEPXHOCTU pasnena
IBYX TU3JIEKTPUKOB.

CobecenoBanue,
TECTOBBII KOHTPOJIb.

IIpoBogHUKH B 3JEKTPO-
CTaTHYeckoM Tone. Ewm-
KOCTb  TPOBOJHUKOB U
KOH/IEHCATOPOB. JHeprus
3JEKTPOCTATHIECKOTO
OJIS.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponbHas paborta 8

ITocrosiHHbIN DJIEKTPU-
yeckuil Tok. 3akoHbl Oma
u Jlenua. IIpasuna Kupx-
roda.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponbHas padora 9

MarnutHoe mone. Cuna
Jlopenna u cuna Amrmepa.
JBumkenue  3apsga B
MarHUTHOM II0JIE.

CobecenoBanue,
TECTOBBII KOHTPOJIb.

3axkoH buo-Casapa-Jlan-
naca. MarautHoe none
MPSIMOJIMHEMHOTO npo-
BOIHHUKA c TOKOM.
MarauTHOoe mnoJie Kpyro-
BOT'O TOKA.

10.

Iloroxk wu  wupkynAnus
MarHuTHOro mnojus. Mar-
HUTHOE TMOJI€ AJUHHOIO

CobecenoBanue,
TECTOBBII KOHTPOJIb.




coneHouna.  BexropHbi
MOTECHLUAL.

11.

Maruutaoe rnoJje B
BeecTse. I'pannunble yc-
JIOBUST HAa TOBEPXHOCTH
paszena 1ByX MarHeTHKOB.

12.

DNeKTpOMarHuTHas MHAY-
kiusi.  Makcsennosckas
TPAKTOBKA SIBIICHUS 3JIEK-
TPOMArHUTHOH MHIYKIIUH.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 10

13.

Camounaykuus. Toku npu
3aMbIKaHUM U Pa3MbIKaHUU
nenu. B3aumounHnyknus.
DHeprusi MarHUTHOTO TIO-
TSl

14.

IlepemenHblii TOK. 3akoH
Owma u npasuiio Kupxroda
171 TEPEMEHHBIX TOKOB.
MOIIHOCTE MEPEMEHHOTO
TOKa.

15.

Tok cmemenusa. YpaBHe-
Hust Makcsesa.

16.

PenstuBucTckue npeodpa-
30BaHUs 3apsIOB TOKOB U
SJICKTPOMArHUTHBIX I10-
JIeH.

Hroro:

34

50

60

IIpenmer onTuku. ek-
TPOMArHUTHAas  TOpPUPOAA
CBETA.

CBaolicTBa 3J€KTPOMAarHuT-
HbIX BOJH. Dddekr [lomn-
aepa.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 11

Ouepretnueckue u HoTo-
METPUYECKUE BEJINYUHBIL.
Ilonspu3zoBaHHbIl W €c-
TECTBEHHBIN CBET.

OTpaxxeHue u mpeIOM-
JICHHE CB€Ta HAa TPaHHLE
pasgena IBYX JUDJIEKT-
pukos. Ilomspusauus npu
OTPAXXEHUH U  MPEIOM-
JIEHUH

Unrepdepenuss ~ MOHO-
XPOMATHYECKUX BOJIH.
CrocoObl  ONyueHust KO-
I'ePEeHTHBIX BOJIH B OMNTHUKE.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 12

UnTepdepeHus B TOHKUX




IJICHKax.

Hudpakius CBeTa.
ITpunuun I'tolirenca-
Dpenes.

Meton 30H PpeHens.

Hudpaxmus Bybda-
bperros.

10.

Hudpakuuss Ppenenst Ha
KPYIJIOM  OTBEPCTHH U
TICKE. Hudpaxus
DpayHrodepa Ha menu.

1.

JudpakunoHHas pemerka.
Hudpakuuss  peHTIeHOB-
CKHX JIy4el B KpUCTaJIax.
TennoBoe U3ny4eHue.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 13

12

Ilonspusauus ceera.

13.

Hucnepcust cera. Hop-
MaJIbHAsA W aHOMaJIbHasA
aucnepcuu  ceera.  Bou-
HOBBIC IMAKCTHI.

14.

Pacnpenenenue sHepruu B
CHEeKTpe H3NMy4deHus adco-
JIOTHO  YEPHOTO  Teda.
3axon Kupxroga, Creda-
Ha-bospiMaHa.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 14

15.

Pacnpenenenune Makc-
Beia. KBaHToBast rumnore-
3a Ilnanka.

16.

Hznyuenune Basunosa-Ye-
PEHKOBA.

HTOI'O:

36

32

76

Mopnenu aroma. Iloctyna-
Tel bopa.

BonHoBBIE CBOMCTBA MHK-
POYACTHIL.

I'unoresa ne-bporis.

dotosdpdext u ero
3akOHbl. DOTOHBI. Ypas-
HeHue DIHIITENHA.

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHast pabdora 15

KBauroBoe oObsicHeHME
IaBJIEHUSI CBETA.

Hudpakuus 31€KTPOHOB U
HelTpoHoB. COOTHOLIEHHE
HEONPENEIEeHHOCTEN.
Ypasuenue Illpenunrepa.

TyHHENbHBIN addexr.
IToTeHnmanbHbIN Oapbep.

AToM BoOmopoma. JHepre-
THUYCCKUEC YPOBHHU u




CHEKTp u3ilydeHus. MHo-
FO3JIEKTPOHHBIE  aTOMBI.
ITpuammn [aynu.

Ilepuognueckas cucrema
3JIeMEeHTOB  MeHpeneesa.
CtpoeHue aTOMHOIO sapa.
HckyccTBeHHass u ecrec-
TB€HHas pPaarOaKTUBHO-
CTb.

CobecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTponbHas pabora 16

10.

3aKkOH  pagUOaKTUBHOTO
pacrnaga. DHeprusi CBS3H.
PaanoaktuBHbBIE
MPEBPALICHHUS sIIep.

CobecenoBanue,

11.

Hedext macc.

12.

Mopnenu aTOMHOTO siipa

13.

SnepHeie peaxkuuu.
DJIeMEHTapHbIE YaCTHULIbI.
Bo3onbl, pepMHOHBL

CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbHas pabora 17

14.

[Tousitue 06 actpodusuke.
ConHeuHasi cucTema, Halla
rajgakTHKA. Teopus
pacLIUpPEeHUs BCEJEHHOM.

HTOIO:

34

68

S1

5.2. Conep:xaHue JTUCHUNJIMHBI

BBEJEHUE

Metonpl (PU3MYECKOTO HCCIEAOBAHUS: OIBIT, THIOTE3a, SKCIIEPUMEHT, TeopHs. Martematuka u
¢usnka. Pusuka u ecrecrBozHanue. Punocodust u ¢usnka. BakHeimue stanel ucTopun (HU3NKHU.
Ponb ¢usuku B obpasosannu. O0mas cTpykTypa U 3ana4uu Kypca pusuku. Ponb nusmepenuii B pusuke.
Enuanier usmepenus u cucreMsl enuHUL. OCHOBHBIE €IUHULIBL.

MEXAHHUKA

Knaccudeckass 1 KBAHTOBAsI M KBAHTOBAsI MEXaHHKA. HepeHﬂTI/IBI/ICTKaﬂ " PCIATUBUCTCKAA MEXAaHUKA.

Kunemaruka u nunamuka. OCHOBHbIE (QH3UYECKHE MOJEIH: YacTUllAa (MaTepHabHAsI TOUKA), CUCTEMA

TEMA 1. ®u3uka Kak HAyKAa.

TEMA 2. [IpeameT MeXaHUKH

Moayasb 1

HaCcTHIL[ a0COIFOTHO TBEPAOE TECJIO, CIJIOIIHAA Cpeaa.

TEMA 3. KunemaTuka




Cucrema orcuera. CkansipHble UM BEKTOpPHbIE (pU3NYECKHE BENIWYMHBbL KuHemaTudeckoe oOmmcaHue
neuxkeHus yactul. CkopocTs U yckopeHue. O cMmbicie MPOU3BOAHON M MHTerpana B MPUIOKEHUU K
¢usnueckum 3amadam. llocTymatenpHOe M BpalaTeNbHOE IBHXKEHHE aOCONIOTHO TBEPIOTO Tena.
VYT0Bast CKOPOCTh U yrioBoe yckopenue. CTerneHn cBoOOABI.

TEMA 4. luHaMHuKa 4acTHI
Ilepsslii 3ak0H Hpr0TOHA M HMHEpLUaNbHBIE CUCTeMBI OoTcYeTa. [Ipunnun otHocuTensHOCTH. [IprHIMN
lamuness. MuBapuanTel npeoOpasoBanus. Cuma. Bropoii 3akon HeroroHa. Macca W HMITyJIbC.
CocTosiHuA 4acTHUIIBI B KJlaccuueckoll MexaHuke. Tperuit 3akoH HetoTOHA B KJlacCHUECKON MEXaHUKE.
I'paHuIIBI NPUMEHUMOCTH KJIACCHUYECKOTO CrIoco0a OMUCAHUS ABHKEHHS YaCTHULI.

TEMA 5. 3aKoHBI COXpAaHeHHUs] B MeXaHUKe
3aKOH COXpaHEHHUs UMIyJbca. ANNETUBHBIN 3aKOH COXpaHEHUs Macchl. LIeHTp macc U 3akOH ero
OBUKeHHs. MOMEHT uMIyJibca. YpaBHEHHE MOMEHTOB. 3aKOH COXpPaHEHMS MOMEHTa HMILyJbCa.
Pabora. Momuocts. Kunernueckas. OHeprus. KoHcepBaTuBHbIE W HEKOHCEPBATUBHBIC CHJIBL
ITorennmanpHas sHeprusi. BHyTpeHHss 3Heprus. 3akOH COXpaHEHUs! SHEPrUuU. 3aKOHbI COXPaHEeHUs U
CUMMETpPHS IPOCTPAHCTBA U BPEMEHU.

TEMA 6. HennepuuaJjibHble CHCTEMBI 0TCYETA
Onucanue OBUKEHUS YaCTUL] B HEMHEPLMAIBHBIX cucTeMax orcuera. Cuma
uHepuuu. I'paBuTaniionHas Macca. DKBUBAJIEHTHOCTb MHEPTHOMN U IPaBUTALIMOHHON Macc.

TEMA 7. lunaMmuka TBepaoro reja
VYpaBHEHHE [BHXKEHHS TBEPAOro Tena. MOMEHT HMHEpUHHM TBEPAOrO Tejla OTHOCHUTENBHO OCH.
BpamarenpHbiii MOMeHT. KuHeTHdeckast 3HEpPrusl TBEPAOIO TeJa, COBEPIIAIOLIErO MOCTYNATEIbHOE U
BpalllaTeIbHOE ABUXKEHUS. | MPOCKOIIBI.

TEMA 8. Konebanus

Kunematuka rapMoHudeckux koseOaHuil. BektopHeie pamarpammbl.  KowmrmekcHas — ¢opma
NPEACTaBICHUSI TapMOHHMYECKHX KojieOaHWi. [apMOHWYECKHMH OCIIUUIATOP. JHEPreTHYeCKue
COOTHOIWIEHMs. JIBiKeHne CHCTeMbl BOJHM3M YCTOMYMBOTO TOJIOXKEHUS PpaBHOBECHS. MasTHHKH.
3aryxaromue kosnebanus ocuwuisitopa. Kosdpduument szaryxanus, gorapugMuUecKuil NEKPEMEHT,
noOpoTHOCTh.  BBIHYXXIEHHbIE KONeOaHUS TapMOHHYECKOrO OCUWIISTOpPa TOJ  JeiCTBHEM
CHHYCOWIATbHON CHIIBL. AMIUIHTYA B (a3a BBIHY KIASHHBIX kosnebanuii. PesoHanc.

TEMA 9. MexaHuka »KHIKOCTel U ra3os
Kunematuueckoe OBUXKEHHUS XKUAKOCTU. Y paBHEHHUE NBIKEHHUS KUAKOCTU. MneanbHasl >KUIKOCTb.
CrannoHapHOe COCTOSIHHE HAEaNbHOM kuakocTH. YpaBHeHue bepHynnu. Bsskas skupkoctb. Cuibl
BHYTpeHHero tpeHus. CTaumuoHapHOEe TedeHue BsI3KOoH skuakoctu IloHsTHE TYypOyNIEHTHOCTH.
JIBr>KEeHME TeJ B KUAKOCTAX U ra3ax.

TEMA 10. PeIAaTHBHCTCKAS MEXAHHKA



ITocToAHCTBO CKOpPOCTM CBe€Ta B HHEPLUANbHBIX cuUCTeMax orcyera. (OTHOCUTEIBbHOCTH
OJHOBPEMEHHOCTH, JJIMH M NMPOMEXYTKOB BpemeHH. IIpeoOpasosanus Jlopenna. MHTepBanm mexny
coObitisiMu.  ClioskeHHE CKOpOCTell B peATUBUCTCKONW MexaHuke. [IpeoOpaszoBanus uMIysnbca U
3Hepruu. B3anmMocss3b Macchl U SHEPTUU.
Moayasb 2
MOJIEKYJIAPHASA ®PU3NKA U TEPMOPANHAMUKA

TEMA 11. MosekyasipHO-KHHEeTHYeCKAS TeOpHUsi
Hneanpnbiii ra3. JlaBieHue raza ¢ TOUKU 3pEHUST MOJICKYJISIPHO-KUHETUYECKONU TeOpUun. MOJIeKyJIApHO-
KUHETUYECKHUI CMBICH TeMIepaTyphbl. Y paBHEHHE COCTOSIHUS WIEAIbHOIO rasa. 3aKkOH paBHOMEPHOTO
pacripeneneHusi SHEPTrUH TEeTUIOBOTO JIBMXKEHMsI CTETIEHSIM CBOOOABI MOJIeKyJ. BHyTpeHHss sHeprus
UACaNbHOTO Ta3za. 3aKOH paclpeaeneHuss ckopocreid Makcsemna. Pacnpenenenue Monexkyn mo
abCOMIOTHBIM 3HAa4YeHUsIM CcKopocTted. CpemHme CKOPOCTH TEIUIOBOIO IBW)KEHHS MOJIEKYJL.
Bbapomerpudeckas ¢popmyna u pacnpenenenue boixpumana.

TEMA 12. TepmoauHamuka
Pabora u kommuectBo Teruothl. IlepBoe Hauano TepmomuHamuku. OOpaTtumble U HeoOpaTUMBbIE
mpoueccel.  TemmoeMmkocTe. Kiaccuyeckas Teopusi TEIUIOEMKOCTH MIEAJbHBIX TIa30B U €€
orpaHu4eHHOCTb. AnmabatHbeli mpouecc. DHTponus. Bropoe Hawanmo tepmommHamukw, [IpuHIMT
HeoOpaTUMOCTH. DHTponus U BeposiTHOCTh. Pnykryauuu. Teopema Hepera. Lluknndyeckie mponeccsL.
Iukn Kapuno. Makcumaneneiii  KIIJI Ttemnosoil. Tepmonunamuueckas IIKana TEMIOEPATYP.
TepMmoanHaMuyeckue MNOTEHLUAIIBL.

TEMA 13. SIBjieHus: nepeHoca
Huddysus, TermmonpoBOAHOCTb, BA3KOCTb. KHHEMATHYECKHE XapaKTEPUCTHKH MOJIEKYJSIPHOTO
OBIKEHUs. (DEHOMEHOJOTHYECKOe OINKMCAHUE, MOJIEKYJSIPHO-KUHETHYECKasi TPAaKTOBKA SBJICHUI
nepenoca. Koadpduument muddys3uu, TemIonpoBOAHOCTH, BSI3KOCTH U UX CBSA3b C MOJIEKYJISIPHBIMHU
XapaKTePUCTUKAMMU.

TEMA 14. PeanbHble ra3bl
Ypasnenue Ban-nep-Baanbca. M3otepmel Ban-nep-Baanbca n ux cpaBHEHHE C 3KCIEPUMEHTAIBHBIMU.
MertacrabunbHble cocTosiHus. Kputudeckas Touka. BHyTpensss sHeprus Ban-nep-Baanbca. ®azoBeie
paBHOBecHUs U npesBpauieHus. Y pasHeHne Knaneiipona-Knaysuyca.

Moayab 3
SJIEKTPUYECTBO

TEMA 15. IlpeameT KJaccu4ecKoH 3J1eKTPOAHHAMHKH.

Wnest 6Gmu3koaedcTBUS. DNEKTPUISCKUHN 3apsii U €r0 TUCKPETHOCTb.

TEMA 16. DyiekTpocTaTHKa.



3akoH Kynona. HampsokeHHOCTE anexktpudeckoro nojst. IlpuHuun cynepnosunuu. DneKTpUUecKui
OUnoJb. J{umnonp BO BHELIHEM 3JeKTpocTaTHueckoM mouse. IIoTok u auBepreHIus BEKTOPHOIO MOJIS.
Onektpocratudeckas Teopema I'aycca. [Ipumenenue Teopemel ['aycca k pacueTy 3J1€KTpOCTaTUYECKUX
noneii. IloTeHIMaNBbHOCTL 3NeKTpocTaTHdeCKOro noJs. Llupkyisuust U poTop 3JIeKTPOCTATHUECKOro
nonsi. CKaJsIpHBII MOTEHLMAT W €ro CBsA3b C HANpSHKEHHOCTBIO 3JIEKTPOCTATUYECKOrO IOJS.
VYpasnenus Ilyaccona-Jlannaca.

TEMA 17. DiekTpocTaTH4yecKoe 1moJie B ANJIeKTPUKAX
IMonsipuzaumsa  nusnektpukoB. llonspusosanHocTe. IlonsipuzaliOHHBIE 3apsfbl.  DIEKTpUUECKOe
cMmeleHue. JupnexTpudeckas MNpoHUL@eMocTb. (OCHOBHbIE YpaBHEHHs BJIEKTPOCTATUKU IS
OU3JIEKTPUKOB. I paHUYHbBIE YCIOBUS Ha MOBEPXHOCTHU pasjiesia IBYX AUJIEKTPUKOB.

TEMA 18. IIpoBoagHHKH B 3JIEKTPOCTATHYECKOM M0JIe
IToBepxHOCTHBIE 3apsimbl. DneKkTpocTarnyeckas s3ammra. Kosp(UIueHTbI e€MKOCTH M B3aUMHOMU
€MKOCTH NpOBOAHUKOB. KoHaeHcaTopbl. EMKOCTE KOHIEHCATOPOB.

TEMA 19. DHeprusi B3auMoAelHCTBUSA JIEKTPUIECKHX 3aPSII0B
OHeprusi  3apsDKEHHBIX  NPOBOJHUKOB.  DHeprus  KoHjeHcatopa.  IlmoTHocTs — sHepruum
3JIEKTPOCTATUYECKOTO MOJIS.

TEMA 20. IlocTossHHBIH JIEKTPHYECKHIT TOK.
[TnotHocTh M cuna Toka. 3akoHbl Oma u J[xoyns-Jlenna B nokanbHOH Gopme. CTOPOHHHE CHIIBI.
J/1C. 3akons Oma u Jxoyis-Jlenua B maTerpansHoii popme. [Ipasuna Kupxroda.

Moayasb 4
MATHETHU3M

TEMA 21. MATHUTHOE ITOJIE
Cuna JlopeHua. MarHuTHas uHAyKUMA. JIBUJKEHHE 3apsDKEHHBIX YacTHULl B BJEKTPUUECKOM U
MarHuTHOM nojisix. Cuna Amnepa. BUTOK ¢ TOKOM B MarHUTHOM moJie. MarHUTHbIE MOMEHT. 3aKOH
buo-Casapa-Jlamaca. MaruutHoe noje NpsSMOJMHEHHOrO MPOBOJHUKA C TOKOM. MarHuTHoe mose
KPYroBOro TOKa M LUPKYJALMS MAarHUTHOrO IMoJsiA. MarHutHoe Iojie AJUHHOTO COJIGHOM[A.
BexTopHblil moTEeHLMAT.

TEMA 22. MarduTHoe noJie B BeliecTse
Hamarnuuusanue BewectBa. HamaranueHHocts. MosiekyJisipHble TOKU. HanpsykeHHOCTh MArHUTHOTO
nosisi. MaruutHasi npoHuniaeMocTsb. OCHOBHbIE YpaBHEHUSI MarHUTOCTATUKU B BellecTse. | paHu4HBIE
yCIJIOBHUS HA TIOBEPXHOCTH pasjiena ABYX MarHeTHUKOB.

TEMA 23. D/ieKTpOMArHUTHAS HHAYKIHS B IBHKYIIHXCH U HENMOABUKHbBIX
NMPOBOJIHUKAX

3akoH snektpoMarHuTHON wHAyKOUH. [lpaBuno Jlenma. MakcBeIOBCKasi TPaKTOBKA SIBJIICHHS

BHGKTpOMaFHHTHOﬁ UHAYKIIUH. BI/IXpeBOG SJICKTPHUYCCKOE TIOJIC. CaMOI/IHI[YKLII/ISI. HHI[YKTI/IBHOCTB.



Toku npu 3amMblkaHUM U pa3MbIKaHUM Lenu. B3auMHas HHAYKTUBHOCTb. MarHuTHas SHEprus.
I1n10THOCTB SHEPTUH MAarHUTHOTO MOJIS.

TEMA 24. Tok cmewmeHust
VYpaBHenuss Maxkcsenna. MartepuaibHbele ypaBHeHUs. CKalsipHbIE M BEKTOPHBIN MOTEHLMAJb
3JIEKTPOMArHUTHOTO Moy, PenstuBucTckue npeobpa3zoBaHus 3apsiioB, TOKOB U 3JIEKTPOMArHUTHBIX
nosiefi. OTHOCUTENIbHOE pa3fesieHue 3JEKTPOMArHUTHOTO MOJIS Ha DJIEKTPUYECKOEe U MArHUTHOE.

Moayab S
I'EOMETPUYECKASA OIITUKA

TEMA 25. IlpeameTt onTUKH
DnexkTpoMarHuTHasi npupona cseta. BonmHoBoe ypaBHeHue. Ilnockue 35€KTpOMarHUTHbIE BOJIHBI.
JIvHa BOJIHBI, BOJTHOBOW BEKTOp, CKOpOCTh. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. Dddext Homnepa.
Ilxana 31eKTpO-MarHUTHBIX BOJIH.

TEMA 26. OTpaxeHue U npejioMJIeHHE CBETA HA TPAHHLIE pPa3aeia ABYX JUIJIEKTPUKOB

3akoH otpaxkeHuss u mpenomseHus. llomroe orpaxkenune. KosdduumeHT oTpaxkeHus wu
MIPOIMYCKaHMUSI.

TEMA 27. OnTudecKkue JIMH3bI

®okycHoe pacctosiHue. Popmyna nuH3bl. Tunel nuH3. Ontudeckue ocu. OnTuyueckas cuia JUH3bL

HzobpakeHune npenmera B JINH3AX.

Moayasb 6
BOJHOBAJS OIITUKA

TEMA 28. UnTepdepeHnuus csera
HnTepdepeHnss MOHOXPOMATHUECKUX BOJH.  YCJIOBHS HHTePPEPEHIIMOHHBIX MAaKCHMyMOB U
MHUHIMYMOB. CriocOOBI TOJy4eHUs] KOTePEHTHBIX BOJH B ONTHKE. BpeMeHHast U MpOCTPaHCTBEHHAsS
KOTe€PEeHTHOCTh. MIHTep(epeHIIHs CBETa B TOHKHX IUICHKAX.

TEMA 29. Iu¢ppaxuus csera
[punun INoiirenca-@penens. Meron 30 @penens. Qudpakiwst @peHenst Ha KPyriioM OTBEPCTHH U
mucke. udpakuus Dpaynrodpepa Ha wmenu. [IpubnmkeHue TreOMETPUYECKOH — ONTHKU.
Hudpakimonnas pemerka. CrnekrpanpHoe pasnokeHune. Paspermmaromas crocodHocTs. udpaxims
PEHTI€HOBCKUX JIyuei B kpuctaiax. @opmyna bpera-Bynbda.

TEMA 30. llonsipuzauus cBera

Ilonspusauuss cBeTa @pU OTPAXKEHUU U MpenoMieHud. Yroa bprocrepa. [lBoitHOe
Jy4YenpJOMJIEHHEe B aHM30TPONHBIX KpucTtamuiax. llomApusanus npu ABOMHOM JIy4eNpeSOMIICHUH.
3axoH Majoca.

TEMA 31. Ilucnepcus cBera



DnekTpoHHas Teopus aucnepcun. HopMasbHast U aHOMallbHasl AUCTIEPCUU.
ITornowmenue csera. 3akoH byrepa. BonHoBble nakeTsl. I pynnosas CKOpoOCTb.

TEMA 32. DHeprusi H HMNYJIbC 3JIeKTPOMATHUTHBIX BOJH
Bekrop Ilofitmara. Cdepuueckre BOJHBL JHEpPreTHUecKHe U (HOTOMETPUYECKHE BEJUYHHBL
Ilonspusauus nuHENHHas, KPyrosas U 3JUIMNTHYEeCKas. ECTeCTBEHHBIN CBET

TEMA 33. TensioBoe u3ryueHue
AbconroTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonbiimana. Pacnipenenenue sHepruu B
CHEeKTpe M3Jy4eHHs aOCONIOTHO HYEpPHOro Tena. 3akoH cMmemeHust Buna. KBanToBas rumoresa u
dopmyna [Tnanka. Dorosddext u ero 3akonbl. PotoHbl. YpasHerune DiHmTeliHA. D¢ dhexkT Komnrona
u ero pacuer. KBaHTOBOE OOBSICHEHNE TABJICHUS CBETA.

Moayasb 7
OUBUKA ATOMA
TEMA 34. Moaesn atoma
Mopnens atoma o Tomcony, Pesepdopna, bopa. Iloctynater bopa.

TEMA 35. Atom Bogopoaa
DHepreTudyeckue YpOBHU U CHEKTp u3dydeHus. IIpocTpaHCTBEHHOe pacmpereneHne IUIOTHOCTH
3NEeKTPOHHOro obnaka. CriuH 31eKTpoHa. MHOTO3JIeKTPOHHBIE aTOMbL. Hepa3iniuMOCTb OJMHAKOBBIX
mukpodactun. bo3zonsl u ¢epmuonnl. Ilpuaumn Ilaymmu. Ilepmopmueckas cucTtemMa >JIEMEHTOB

Menneneena.

TEMA 36. BosiHoBbIe CBOHCTBA MUKPOYACTHII
I'mmotesa ne bpoitna. Audpakiust 3mekTpoHOB B HEWTPOHOB. COOTHOLICHHS HEONPEAECHHOCTEH.
BonnoBast ¢yHkums u e€ cratuctudyeckuii cmbicn. YpaBHeHue Illpenunrepa. CranmoHapHbBIE
coctosiHus. Yactnua B moTeHIHanbHOH siMe. TyHHenbHbIH 3ddexr. KanroBanne sHeprun. [IpuHimn
cootsercTBUsl. KBaHTOBaHNE MOMEHTA UMIYJIBCA.
Moay.an 8
OU3NKA AAPA U DJIVIEMEHTAPHBIX YACTHI]
TEMA 37. CtpoeHue aTOMHOIO0 s1ipa
Cocras aromHoro sapa. Hyknonsl. M3otonsl. SlnepHble cunbl. Moaenu aTOMHOTO siipa.
TEMA 38. Pa1noakTUBHOCTD
HckyccTBeHHas M €CTECTBEHHAsI PaJHOAKTUBHOCTD. S nepHble peakimn. Jledext macc.
TEMA 39. DnemeHTapHbIe YACTHLBI
Cucremaruka 3JeMeHTapHbIX YacTull. JlenToHsl 1 anponsl. Bzaumonpespalienus yactuil. YacTuusl u
anTryactulpl. @Pusnyecknii BakyyM. Kapku. KBaHThI pyHAaMEHTAIBHBIX MOJIEH.

TEMA 40. ®usnyeckasi KApTHHA MHPa



Bemectso u none. Mepapxus cTpykryp Marepuu. MakpOCKONMHMYECKHe CBOMCTBA BEILLECTBA.

BemecTBo B 3KCTpeMaNIbHBIX YCIOBUSAX JBOoLUs BeeneHHol.

6. O0pa3oBare/ibHbIC TEXHOJIOTHH
IIpu peammusanuu kypca «Pusnuka» HCHONB3YHOTCS:

TexHonoruu: mpobIEMHOTO aHATN3a, KOHIIEHTPUPOBAHHOTO O0OYYEHMSI, MOy JIbHOTO

00y4eHHs1, pa3BUTHUS JIMYHOCTH U pa3BUBaroiiero o0yuenus, auddepeHunpoBaHHOrO 00yYeHHUSI.

®Dopmbl: nexiuu: Oecena, TUCKYCCHs, C pa300POM KOHKPETHBIX CHTYAaIU.
Ha naGopaTopHbIX 3aHATHSAX: BHIOJIHEHUE JTaOOPATOPHBIX PabOT.

MeToabl: TPaIULIIOHHBIE  AKTUBHBIE (TPYIIIOBbIC U MHANBUYaJIbHBIE).

7. YueOHO-MeTOoAHNYeCKOe o0eclieueHHe CAMOCTOATEILHOH pa0doThl CTYIeHTOB.
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HTOraM OCBOCHHSA JHCHHUITJIHHDbI

ITonsTne ckopoctu u yckopenust. 3akoHs!l HeroToHa

Oueprus padboTa MOLUTHOCTh. 3aKOH COXPAHEHUSI MEXaHIMUECKONW YHEPTHH.

3aKOH COXpaHEHMs UMITyJIbCa U MOMEHTa uMnyJisca. 3akoH ['yka.

IToctynmatel  Teopun otHOocuTenbHOCTH. CrenctBuss w3 mpeodOpasoBanuii  JlopeHna.
B3anmocBs3bp Maccel U 3HEPIHH.

JlamuHapHbIe U TypOyJICHTHBIC TEUSHHS KUIKOCTEH 1 ra3oB. YpaBHeHHe bepHym.
DKCIepUMEHTAIbHbIE 3aKOHBI HaeabHOro ra3a. OcHoBHoe ypaBHeHne MKT.

Pacnpenenenune Maxkcsenna. Pacnipenenenne bonbumana.

Anmnabatnyeckuii mporecc. OOpaTuMble 1 HEOOPATUMBIE TPOLIECCHI.

IlepBblii 3akOH TEepMOAMHAMHMKHM M €ro IMpUMEHEHHe K Hu3orpoueccaMm. TemnjaoBble U

XOJIOAUJIBbHBIC MAIITUHBI.

. Teopema Kapno. Bropoe Ha4yano TepMoguHAMUKA. DHTPOIHUS M HEOOPATUMBIE TIPOLIECCHL.
. YpaBHenue Ban-nep-Baanbca u ero ananus.

12.

CoKkKeHUe ra3os. KaHI/IJ'IJ'IﬂprIe SIBJICHUA.

. Tumbr KPUCTAJINTMYICCKUX PELICTOK U I[G(I)GKTBI B HHUX.

14.

Kunenwne rmnasnenue, kpucraummsanus, cyoaumanusi. TernaonpoBOaHOCTb.

. Ou3nyecKkuii 1 MaTEMAaTUYUECKUI MasITHUKH.
16.
17.
18.

BonHosble nporiecchl. AKyCTUYECKUE SIBJICHMUSI.
3aKOH COXpaHEeHUs 3JIEKTPUYECKOro 3apsAa.

3axoH Kysona. HanpsikeHHOCTb U MHIYKLUSA 3JIEKTPUYECKOTrO MOJIS.



19.
20.

21

33.
34.

35

42.
43.
44.
45.
46.

47.

48.

Teopema Octporpaackoro-I'aycca u e€ mpumMeHeHue.

[Torenuman ToueyHoro 3apsaa. PaboTa 31ekTpruaecKoro moJs.

. Ionsipusanus AU3IEKTPUKOB.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.

OnextpoéMkocTb. Konnencatopsl

DNEeKTPUUECKHI TOK, CHJIA, TNIOTHOCTH Toka. DJIC, HanpspKeHUe.

Croponnue cuibl. 3akoH Oma B nudpepeHunanbHON U HHTErpabHON hopMax.

Pabora u MourHOCTE mocTosiHHOTO TOKa. Comnporusnenue. CBepXIPOBOIUMOCTb.

[pasuno Kupxroga. Knaccuueckasi 1 KBaHTOBast TEOPHH 3JIEKTPOITPOBOIHOCTH METAIIOB.

Tok B BakyyMe. Tok B anekTponutax. TOk B IONyIpOBOJHUKAX.

MarnuTtHoe nojie u ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca.

3axoH Amrnepa. Cuna JlopeHua. YckopuTenu 3apsKeHHbIX YaCTHLI.

Oddexr Xomna. 3akon Papanesi. UHIyKTUBHOCTb KOHTYpa.

Bzaumounnykuus u camouHaykuus. Toku @yko. CuHycouaanbHblN IEPEMEHHBIN TOK.

PaboTta 1 MOIIHOCTH MEpPEeMEHHOro TOKa. EMKOCTHOE M MHIYKTHBHOE CONMPOTHBIICHHE. 3aKOH
Oma 17151 mepeMeHHOTr0 TOKa.

[Tousitue o Tpexdazuom Toke. Tpanchopmatop. Pe30HaAHC TOKOB U HATIPSIKSHHUIA.

MarsuTHble MOMEHTBI 3JIEKTPOHOB U atomMoB. ®eppomarHeTusMm u ero npupopa. Ilapa- u

AUaMaraeTu3M.

. KonebarenbHblil kOHTYp. B3anMHOe npeBpalieHre 3JIeKTPUIeCKOro 1 MAarHUTHOTO TTOTOKOB.
36.
37.
38.
39.
40.
41.

CBoiicTBa 3JIGKTPOMArHUTHBIX BOJH. Y paBHeHHE MaKcBeIuIa JJIsl 3JICKTPOMArHUTHOTO TTOJIA.
DHepreruyeckre U GOTOMETPHUECKIE BETHUNHBI.

ITonsspu3oBaHHBIN U €CTECTBEHHBIHN CBET.

OTtpaxeHue U MpeoMIIEHHE CBETA.

HnTepdepenius ceera u €€ NpuMeHEHHe.

WnTepdepenuss MOHOXpoMaTH4eCKUX BOJH. CrocoObl TOJNyYEHUs] KOTEPEHTHBIX BOJIH B
ONTHKE.

HHTepdepeHns B TOHKUX TUICHKaX.

Hudpaxius ceera. [Tpuauun [tofirenca-@penens. Meron 30H @peners.

Hudpaxus OpenHens Ha KpyriioMm otBepetun u aucke. {udpakuus @payHrodepa Ha e,
JudpakiimonHas pemeTka 1 MPUMEHEHHE SIBJICHUS U PAKLIIHL.

Hucnepcusi ceera U e€ npupoja. HopmanbHass u aHOManibHasi AMCHEPCHU CBeTa. BOIHOBBIE
MAKETHI.

OTtpaxeHne W NpeloMIIEHHE CBETa Ha IpaHMlle pasfena ABYX AMdJeKTpukos. Ilomspuzanus
IIPU OTPAKEHUH U NPETOMICHUN

IMonsipuzanus. 3akon bprocrepa.



49. Bpamenue mmiIockocTH mnossipusanuu. 3akonbl Kwupxroda, Buna u Credana-bomimana.
®opmyna [Inanka.

50. Buemnuii u BHyTpeHHUN QoTorddekrt. 3akonsl PpoTordpdexra.

51. Macca n umnyasc ¢potoHa. lasnenue ceera. Ipdext Komnrona.

52. Mopens aroma Tommncona u Pesepdopna. KBantosasi Teopusi CTpoeHHUs] aToMa BOAOPOAA IO
bopy.

53. Onbir ®panua I'epua. Oneit LlTepna u I'epnaxa. ['unoresa ne-bpoitns.

54. PaznuuHble MOAENTN CTPOSHHS AApa; Ta30Bas, KareabHast 000I0Ue Has.

55. 3akOH PaANOaKTUBHOIO pacnaaa. JHEPTUs CBSI3U.

56. PanuoakTHUBHBIE NPEBPALLEHUS AEP.

57. Ddppexr Méccbayapa.

58. IlonsiTHE O AAEPHBIX PEAKLIUAX.

59. TepmosimepHBIE pEaKLIUU.

60. ATOMHO-MOJIEKYJISIPHOE CTPOCHUE BELIECTBA, AaTOMHbIE Si1pa, KBAPKU.

61. CuibHOE, SJIEKTPOMArHUTHOE, cllaboe, rPaBUTALIMOHHOE B3aUMO-ICHCTBUSI.

62. duzndeckast KapTUHA MHUPA, Kak Griiocodckasi KaTeropusi.

Opranusanus camocTosiTe/ibHOI padoTsl cryaeHTos (CPC)
Jns nonydeHust riyOOKHMX M MPOYHBIX 3HAHHUM, TBEPABIX HABBIKOB M YMEHHUH, HeoOXomnma
CHCTeMaTH4YeCKasi CAMOCTOSITENIbHAs paboTa CTyeHTa.
B paboueii mporpaMmMe mpeayCMOTPEHa CaMOCTOsITeNIbHAsT paboTa IJisi MPOpabOTKH JICKIIUOHHOTO
(TeopeTHUECKOr0) MaTepuana MPH MOArOTOBKE K KOHTPOJBHBIM MEPOMPHUSTUSM (B HYAaCTHOCTH K
TECTHPOBAHUIO).

Tembl BLIHOCHMbIE HA CAMOCTOSITEJIBHYIO paboTy

lapmonndeckne konebaHUST H WX  XAPAKTEPUCTHKH. [ apMOHWYECKHUH  OCLIHILISTOP.
HuddepeHunanbHoe  ypaBHEHHE  CBOOONHBIX  3aTyxamomux  kojeOaHuid.  ABTOkojeOaHUs.
HuddepeHunanpbHoe ypaBHEHHWE BBIHYXKACHHBIX KojieObanuidl. Amrumtyaa u (a3a BbIHYKIEHHBIX
konebanuii. OOmmme MOHATHS XapaKTePU3YOLIUe KojeOaTebHbIe U BOIHOBBIE IPOLIECCHL. Y pABHEHHE
rapMOHUUYECKOro Konebanus. POpMUPOBAHHE Y YYAIIUXCS CHEKTPAIbHBIX TPENCTaBICHUH IpH
U3y4eHHH KoJeOaTeNbHBIX BOJIHOBBIX mpoueccos. [lpuHnmn cynepnosuuuu. Enusbii mogxon mpu
U3yUYEHUH PE3OHAHCHBIX SIBICHUH B Kypce oOmen Gpu3nku.

Metoanka u3ydeHHs] OOIIMX CBOHCTB BOJIH. Y paBHEHHE TapMOHHYECKOH BOJHBL (OCHOBHBIE
XapaKTEPUCTUKU TapMOHUYECKOW BOJHBL. KOrepeHTHOCTp U CBOICTBa BOJH. KOrepeHTHOCTh M

unrepdepenims ceera. udpakuus BomH. Ckopocth cBeta. IIpomonbHbIE W TONMEPEYHBIE BOJHBL



VYpaBuenue Oerymedi BonHbl Das3oBas ckopocTb. ['pymnmoBasi ckopoctb. CTOs4YHE BOJHBI.

HuddepenunanbHoe ypaBHEHHE 3JIEKTPOMArHUTHOH BOJIHBL JHEPrHsl 3JEKTPOMATHUTHBIX BOJIH.

Hmnynec 37€KTpOMAarHUTHOroO nods. lIpumeHeHue 31eKTpOMAarHUTHBIX BOJIH. IlepeMeHHBIN TOK.

MOH_IHOCTB BbIACIIICEMAA B LICTTU ICPEMEHHOI'O TOKA.

8. OIEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHN,

halh e

el S NS

MPOMEXYTOYHOM ATTECTAIIUH 11O UTOT'AM OCBOEHMUSI

Bonpocut 0111 cobecedosanus

ITonsTne ckopocTu U yckopeHust. 3akoHbl HproToHa

OHeprus padboTa MOLUTHOCTh. 3aKOH COXPAHEHUST MEXaHIMUECKONW YHEPTHH.

3aKOH COXpaHEHMs UMITyJIbCa U MOMEHTa uMnyJibca. 3akoH ['yka.

IMoctynmatel  Teopunm otHOocuTenbHOCTH. CrenctBuss w3 mpeodOpasoBanuii  JlopeHna.
B3anmocBs3bp Maccel U 3HEPIHH.

JlamuHapHbIe U TypOyJIEHTHBIE TEUSHHS KUIKOCTEH 1 ra3oB. Y paBHeHHE bepHym.
DKCIepUMEHTAIbHbIE 3aKOHBI HaeabHOro ra3a. OcHoBHoe ypaBHeHne MKT.

Pacnpenenenne Maxkcsenna. Pacnipenenenne bonbnmana.

Anmnabatnyeckuii mponecc. OOpaTuMble 1 HEOOPATUMBIE TPOLIECCHI.

IlepBblii 3akOH TEpMOAMHAMHMKM W €ro IMpHUMEHEHHEe K Hu3ompolreccaM. TerioBble U
XOJIOIUJIbHBIE MAIIUHBI.

. Teopema Kapno. Bropoe Ha4ano TepMOguHAMUKN. DHTPOIHS 1 HEOOpATUMBbIE TIPOLIECCHI.
. YpaBHeHue Ban-nep-Baanbca u ero ananus.

. Cxmxenue razos. KanunisipHble siBleHus.

. Tl KPUCTAITNYIECKHUX PEIIETOK U 1e(EKTHI B HUX.

. Kunenne nnasnenue, kpucraiumsanus, cyoaumanus. TermonpoBOgHOCT.

. DU3UUECKU U MaTeMaTUYECKUN MASITHUKU.

. BonHOBBIE npouiecchl. AKYCTUYECKUE SIBICHUS.

. 3aKOH COXpaHeHMsI SJIEKTPUUECKOTr0 3apsija.

. 3axoH KynoHna. HanpsixkeHHOCTh U MHAYKLUSA 3JIEKTPUUECKOTO MOJIS.

. Teopema Octporpaackoro-I'aycca u e€ mpumeHeHue.

. Ilorenuuan ToueuHoro 3apsina. Pabota 31eKTprueckoro mojsi.

. Ionsipusauus AU3IEKTPUKOB.

. DnextpoéMkocTs. KoHneHcatopsl.

. DJNEKTPUUECKHI TOK, CHJIA, TNIOTHOCTH Toka. DJIC, HanpspKeHHUE.

. Croponnue cuibl. 3akon Oma B audpepeHunaibHOi 1 HHTEerpaIbHOl popmax.

. Pabota u momHocTs nocrostHHOro Toka. Conporusienne. CBepXIpPOBOAUMOCTb.

. IIpaBuno Kupxroda. Knaccudeckast 1 KBaHTOBasI TEOPUH 3JEKTPONPOBOAHOCTH METAJLIOB.
. Tok B BakyyMe. Tok B anexTponurax. Tok B NONynpOBOJHUKAX.

. MaruuTtHoe none u ero xapaktepuctuku. 3akoH buo-Casapa-Jlannaca.

. 3axkoH Amrniepa. Cuna JlopeHua. Y CKOpHUTENU 3apssKeHHBIX YaCTHIL

. O¢ddexr Xomna. 3akon Papanes. UHAYKTHBHOCTb KOHTYpA.

. Bsaumonnaykius u camonnnykuus. Toku @yko. CuHyconaanbHbIN epeMEHHBIN TOK.

. PaboTa 1 MOIIHOCTh MEPEMEHHOTO TOKa. EMKOCTHOE M MHIYKTMBHOE CONPOTHBIICHHE. 3aKOH

Oma 17151 mepeMeHHOro TOKa.

. Ionsitue o Tpexdasnom Toke. Tpanchopmarop. PesoHaHC TOKOB 1 HATTPSIKEHUH.
. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB. DeppomarHeTusm U ero npupopa. Ilapa- u

AUaMaraeTu3M.



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

42.
43.
44.
45.
46.

47.

48.
49.

50.
51.
52.

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

KonebarenpHblil KOHTYp. B3anMHOe mpeBpaleHne 3IeKTPHYECKOro i MAarHUTHOTO TTOTOKOB.
CBoiicTBa 3JIGKTPOMArHUTHBIX BOJIH. Y paBHeHHE MakcBeuIa ISl 3JIEKTPOMArHUTHOTO TTOJIA.
DHepreTuyeckre U GOTOMETPHUECKIE BETHUNHBL.

ITonsspr30oBaHHBIN U €CTECTBEHHBIHN CBET.

OTtpaxeHue U MpeoMIIEHHE CBETA.

HnTepdepenuus ceera U €€ NpUMEHEHNE.

HnTepdepenuss MOHOXpoMaTH4ecKuX BOJH. CriocoObl TOJNyYEHUs] KOTEPEHTHBIX BOJIH B
OITHUKE.

HHTepdepeHuns B TOHKUX TUIEHKaX.

Hudpakmus ceera. [lpuanun [ oiirenca-®penenst. Meron 300 @penets.

Hudpaxus Openens Ha KpyryioMm otBepetrn u Aucke. {udpakuus @payHrodepa Ha meu.
JudpakimonHas pemeTka 1 MPUMEHEHHE SIBJICHUS U PAKLIIHL.

Hucnepcus cseta u e€ nmpupona. HopmanbHasi 1 aHOManbHas AUCIepCUM cBeTa. BonHOBbIE
MaKeThI.

OTtpaxeHne W NpeloMIIEHHE CBeTa Ha IpaHMlle pasfena ABYX AMdJeKTpukos. Ilomspuzauus
IIPU OTPAXKEHUU U NIPEJIOMIIEHUU

IMonsipuzanust. 3akon bprocrepa.

Bpamenne mnockoctu mojsiprzanuu.  3akoHbl Kupxropa, Bura u Credana-bonmana.
®opmyna [Inanka.

Breuranii u BHyTpeHHMA poTtosddexr. 3akonbl porosddexra.

Macca u ummysbe ¢potona. Jlapnenue ceera. Ipdext Komnrona.

Monens aroma Tomncona u Pesepdopna. Ksanrosast Teopust CTpoeHHsI aTOMa BOAOPONA T10
bopy.

Omneir @panua ['epua. OneiT HlTepna u 'epnaxa. I'unoresa ne-bpotis.

PaznuuHbie MOZENN CTPOEHUS sIZipa: ra30Basi, KanejabHasi 000I0ueHas.

3aKOH paZlMOaKTUBHOIO pacnajaa. JHeprus CBA3H.

PanuoakTuBHBIE NIpeBpaLIeHU sIep.

Dddexr Méccbdayapa.

IToHsTHE O SIAEPHBIX pPEAKLIMSIX.

TepmosinepHble peakuu.

ATOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEILECTBA, ATOMHBIE A1pa, KBapKH.

CuibHOE, 3JIEKTPOMArHUTHOE, Ci1a00e, rPaBUTAILIMOHHOE B3aUMO-ACHCTBUS.

duznueckas KapTHHA MUPA, KaK Putocopckas KaTeropusi.

Bonpocel k 3auety

MEXAHHUKA. MOJTEKYJ/JIAPHASA ®U3UKA.

KunemaTtudeckoe ommicaHmue JABUKCHUSA YaCTUI. HOCTyrIaTeJ'IbHOG u
BPAaIaTCIIbHOC ABUKCHUE a0COIOTHO TBEPAOTO TCA.

3axoHbl Her0TOHA. HHepLII/IaJ'IbeIe CUCTEMBI OTCUETA U IPHUHIIUIL

otHocuTenbHOCTH. [Ipeobpasosanus [anunes.

. 3aKOH COXpaHEHUsI UMITyJIbca. ATUTUBHOCTb Macchl. LIeHTp macc.

3akoH COXPAaHCHUSA MOMEHTA UMITYJIbCA.

. Pabora u kunernueckas sueprus. [loTeHInanbHas SHEPTHSL.

BryTpenHsist sHeprus 3aKOH COXpaHEHUs SHEPTUU.



6. Onucanue ABMXKCHHA B HCUHCPUHUAJBHBIX CUCTEMAX OTCUCTA. Cubl HWHCPLUH. OKBHBaJEHTHOCTD

10.

1.

12.

13.

14.

15.

16
17

WHEPTHOM U rPaBUTALMOHHON Macc.

VYpaBHEHMs OBUXKEHUs TBEPAOro Teiaa. MOMEHT MHepuMH OTHOCHTENbHO ocu. KuHernueckas
SHEPrust TBEPAOro Tena.

Kunemarnka rapMOHHMYECKMX KoneOaHud. [apMOHMUYECKHMH OCIIULIATOP DJHEPreTHYecKue
COOTHOILIECHUS. MasiTHUKH.

3aryxaromue KoysebaHUs TapMOHHYECKOTrO OCLIILIATOpa. BbIHYXKIeHHbIE KojeOaHUs TOx
NENCTBUEM CUHYCOMIAJIBHOM CHUJIBL.

Onucanue ABWXKEHUs KkUnkoctedl. WneanpHast >KunkocTb. YpaBHeHue bepnymm. Bsizkas
JKUAKOCTB.

[MocTynatel ciennanbHOM Teopun oTHOCUTENbHOCTU. [IpeobpasoBanus JIopeHIa U UX CIEICTBUS.
HWmnynec v 3HEprus B peasiTUBUCTCKON MeXaHHUKe. B3anMOCBsI3b MacChl U SHEPTHH.

IIpenmer u MeTOnbI MOJEKYJISpHOH (pu3uku. MONEKyIIpHO-KUHETUYECKas TEOPUs] HUACATBHOTO
rasa.

3akoH pacnpeneneHus: ckopocreit Makcsemna. bapomerpudeckas

dopmyna u pacnpenenenune bonpmMaHa.

ITepBoe Hayano TepmonuHamMuki. OOpaTUMble U HeOOpaTHMBbIe

MIPOLIECCHI.

TennmoemkocTh. AnuadaTudeckuii mporecc.

DuTponus. Bropoe Hauano TepMOIMHAMUKH.

18 DaTponus u BepositHocTh. Teopema Hepcera. Lukn Kapro.

19.

Kunemarnueckue XapakTEPUCTHKH MOJIEKYJIIPHOTO ABYDKEHMs. SBneHust mepenoca: nuddysus,

TCIUIOMIPOBOAHOCTD, BA3KOCTDb

20.
21.
22.

1

2

3

Peanbuble rasel. YpasHeHune Ban-pep-Baanbca.
Hsorepmbl Ban-nep-Baaneca n ux cpaBHEHHE C SKCIIEPUMEHTAIBHBIMU.

®a30BbIe paBHOBECHS U NpeBpalleHus. Y pasHeHue Knanelipona-Knaysuyca.

SJIEKTPUYECTBO U MATHETHU3M

IIpenmer kIacCUYECKOHN 3JIEKTPOAMHAMHUKH. DJIEKTpocTaTuka. 3akoH KyioHa. DnexkTpudeckuii
JUIOJIb.
Onektpocratudeckass TeopemMa Iaycca. Ilpumenenume Teopembl I'aycca Kk pacuery
3JIEKTPOCTATUYECKUX MOJIEH.

[NoreHunanbHOCTD 351eKTpOcTaTUYECKOro nosst. CkansapHbii noreHunan. YpasHenue [lyaccona.



O &0 3 O W

10
11
12
13

14
15
16

17
18

DneKkTpocTaTHuecKoe MoJje B AMSJEKTPUKaxX. [ paHUUHbIE yCIOBUS Ha OBEPXHOCTHU pasjesa ABYX
IU3JIEKTPUKOB.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

EMKOCTb MPOBOHMKOB M KOHAEHCATOPOB. JHEPTHUsl 31EKTPOCTATUYECKOTO MOJIs.

IMocTosiHubIH snekTprdeckuii Tok. 3akoHbl Oma u Jlenma. [1pasuna Kupxroda.

MarnutHoe nose. Cuna Jlopenua u cuna Amnepa. J[BukeHue 3apsiia B MArHUTHOM T1OJI€.

3akon buo-Casapa-Jlamiaca.

MarzauTtHo€e nose NpsIMOJIMHEMHOrO NPOBOAHUKA ¢ TOKOM. MarHuTHOE nojie KpyroBoro TOKa.
IToTok 1 HUPKyISALUS MATHUTHOTO TOJIA.

I'pannuHbBIe YCIOBUS HAa MOBEPXHOCTH pa3zesa ABYX MarHETHUKOB.

DNeKTpOMarHuTHas MHAyKOusA. MakcBe/IoBCKasi TPaKTOBKA SIBJEHHUS 3JIEKTPOMAarHUTHOM
UHAYKLNU.

Camounnaykuus. Toku npu 3aMbpIKaHUHU U Pa3MbIKAaHUU LIETIH.

BzanmMouHaykius. DHeprusi MarHUTHOTO TOJIS.

ITepemennsiii TOok. 3akoH Oma m mpaBmwina Kupxroda mms mepeMeHHBIX TOKOB. MOIIHOCTB
MEePEMEHHOr0 TOKA.

Tok cmemenus. YpasHenuss Makcsena.

PenstuBucTcKHE peoOpa3zoBaHMs 3apsiiOB, TOKOB U 3JIEKTPOMArHUTHBIX TOJIEH.

Kpumepuu OUEHKU omeemd Hd 3aueme

Ouenka Kputepun orBera

3aureno I'myOokoe m xoporee 3HaHHE W MOHUMAaHHE MPEAMETa, B TOM UHUCIE
TEPMHUHOJIOTHH u OCHOBHBIX MOHSITHIA TEOPETUYECKUX
3aKOHOMEPHOCTEH; (akTUIeCKHX JAHHBIX; OOCTOSITENTbHBIH,
JIOTUYECKHI U TPAMOTHBIN OTBET BO BpeMsl Ca4M 3a4€Ta; YAEIbHbIN BeC
omHOOK MPU KOHTPOJILHOM TECTUPOBaHUH — He Oonee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOW TEPMUHOJIOTHH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PaKTUUEeCKUX TaHHBIX, OIMTUOOYHBINA OTBET HA
3a4eTe; YAeIbHbINA BEC OMTHUOOK MPHU KOHTPOJIbHOM TECTHPOBAHUH —
6onee 50%.

1

Bomnpocel K 3k3amMeHy
Pazoen « OIITUKA»

DJeKTpOMAarHuTHas npupoaa cera. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2 Dddexr HJomnepa.



3 DOHeprus U UMNOYJIbC 3JIEKTPOMArHUTHBIX BOJIH.

BEJINYHHDBI.

~N N Bk

OTPa’KE€HUU U I

ITonspu3oBaHHBIN U €CTECTBEHHBIN CBET.
Jucnepcus ceera. HopmanbHast 1 aHOMaJIbHAsI TUCHIEPCUU.
ITornomenue ceera. BOIHOBBIE MAKETHI.
OTtpaxeHue U npejoMieHHe CBETa Ha TpaHulle pasjaena ABYX AMAIeKTpukoB. Ilondpusauus npu

CJIOMJICHUU.

8 MuTepdepeHsi MOHOXPOMATHIECKUX BOJIH.

9 CnocoOb! NOTy4eHUs] KOTEPEHTHBIX BOJIH B ONTHKE.
10 UHTepdhepeHLns B TOHKUX TUICHKAX.
11 JTudpakuus ceera. [Ipunnmn Iroiirenca-®penens.

12 Meron 30H @penens. Audppaxius @peHens Ha KPyrioM OTBEPCTUH U IUCKE.
13 JIudpakumst @payHrodepa Ha menu.
14 Tudpakunonnas pemerka. Jndpakuns peHTT€HOBCKHX JIyueil B KpUCTAILIAX.

15 Tennosoe uznyu

CHHEC.

16 PacmpeneneHne sHEPTUH B CIEKTPE M3JIydeHHsT aDCOFOTHO YEPHOTO Tea.
17 Ksanrosas runoresa [Inanka.

18 ®otoaddexr u ero 3aKOHBL

19 ®oronsl. YpaBHeHue DUHINTENHHA.

20 Od¢dexr KomnroHa.

21 KBaHTOBOE OOBSICHEHUE ABJICHUS CBETA.

Pazoen «ATOMHAA H A/[TEPHAA OHU3HKA»

22 T'unoresa ge-bporns.
23 Jludpakuus 31€KTPOHOB U HEUTPOHOB.

24 COOTHOILIEHHE H

€OMpPEAETICHHOCTEN.

25 BonHOBas QyHKLHUS U €€ CTATUCTHYECKHUIA CMBICII.
26 Vpasuenue Ulpenunrepa. CtanuoHapHble COCTOSTHUS.

27 Yactuua B note
28 TynHenbHBIH 3¢

HIMAJILHOH sIME.
bexT.

29 KsanToBaHue sHeprud. IIpuHIUI COOTBETCTBUS.
30 KganTtOBaHHE€ MOMEHTA UMIYJIbCA.

31 Arom BOmopona.

32 DHepreTuyeckye ypOBHU U CIIEKTP U3MYUEHUS.

33 MHOrosJaeKTpoH
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Kynbrypa peuy,

U T

MIOCJIEIOBATEIbHOCTH  Pa3BEPHYTHI OTBET
Ha MOCTaBJIEHHBII BOIIPOC, rae OH
NPOAEMOHCTPUPOBANT 3HAHUS TpeaMera B
nojHOM oObeMe y4eOHOH Mporpammel,
IOCTaTOYHO TIYOOKO OCMBICIHBAET [IHC-
LHUILIJINHY, CaAMOCTOSATCJIBHO, u ucyep-
IOBIBAIOIIE OTBE€YACT Ha JOIIOJHH-TCJIIBHBIC
BOIMPOCHI, IPUBOAUT CO6CTB€HHbIe MMPUMEPLI
no mpoOjeMaTHKe MOCTABJICHHOIO BOMPOCA,
pelunyl  MNPEMJIOKEHHBIE  MPAKTU-YECKUE
3amaHus 0e3 oumooK.

CTyneHTOM JaH pa3BEPHYTHIH OTBET Ha
MOCTABJIEHHBI  BOMPOC, TH€  CTYIAEHT
JEMOHCTPUPYET 3HAHUS, TPHOOPETEHHbIE Ha
JIEKIIMOHHBIX W CEMHHAPCKHUX 3aHSATHSX, a
TaK)Ke TOJIyYEHHBIE MOCPEACTBOM U3YYECHHUS
00s13aTeNbHBIX Y4E€OHBIX MaTepHalioB IO
KypCy, OaeT apryMEeHTHPOBAHHBIE OTBETHI,
MPUBOIUT MPUMEPBI, B OTBETE MPUCYTCTBYET
cBOOOOHOE  BIAJEHHE  MOHOJIOTMYECKOI
peublo, JIOTHYHOCTh U IMOCJIEAOBATEIbHOCTD
oreera. OTHAKO JOMYCKAETCS HETOYHOCTDH B
oTBeTe. Pemmn mpeioKeHHbIE MPAKTH-
YecKHe 3aIaHus c HeOOJBIITMHA
HETOUYHOCTSAMU.

CtygeHTOM JaH  OTBET, CBHIETEIBbCT-
BYIOIIMNA B OCHOBHOM O 3HAHHUH IPOIIECCOB
M3y4aeMON JUCLUIUIUHBL, OTJIMYAKOLUNCS
HEOCTATOYHOW TNYOMHOW U  TOJNIHOTOH
PacCKpBITHsI TEMBbI, 3HAHHUEM OCHOBHBIX
BOIPOCOB TEOpUH, ci1ado cHOpMHUpPOBAH-
HbIMH  HaBbIKAMH  aHaNIW3a  SIBJICHUH,
MPOLIECCOB,  HEAOCTATOYHBIM  YMEHHEM
aBaTb AapPTryMEHTHUPOBAHHBIE OTBETbI U
MPUBOAUTH MIPUMEDPHI, HEIOCTaTOYHO
CBOOOMHBIM BJIAZICHHEM MOHOJIOTHYECKOH
peYbl0,  JIOTUYHOCTBID W MOCJEeA0Ba-
TEJIbHOCTBIO OTBeTA. Jonyckaer-cs
HECKOJIBKO OITHOOK B COIMEPIKaHUU OTBETA U
PELICHNH MPAKTUYECKUX 3aJaHUH.

CTyneHTOM 1aH OTBET, KOTOPBIM CONEPIKUT
pPSiI Cephe3HBIX HETOUHOCTEW, OOHapy-
JKUBAIOIIMI  HE3HAHUE MPOLIECCOB  U3Y-
yaeMoil mpenMeTHOH 00JacTH, OTJIHYaro-
IMUHCA HErTyOOKHMM PAacKPbITHEM TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHUH,
Hec(pOpMUPOBAHHBIMH HABBIKAMH aHAJIN32
ﬂBHeHHfI, npoueccoB, HEYMCHUEM HaBaTb
APTYMCHTHUPOBAHHBIC OTBECTHI, C.]'Ia6bIM
BJIAZICHUEM MOHOJIOTHYECKOH peyblo,
OTCYTCTBUEM JJOT'MYHOCTH u
MOCJIEAOBATENbHOCTH. BpIBOABI  MOBEpX-




HOCTHBI. PeleHne mpakTHYeCKHX 3aJaHHil
HE BBITMIOJIHEHO T.€. CTYACHT HE CIOCOOeH
OTBETUTh HA  BONOPOCHI  Jaxe  MOpHU
JNOTMOJHUTENbHBIX ~ HABOMALIUX  BOIMPOCAX
MPENnoaaBaTesl.

9. YYUEBHO-METOJNYECKOE U TH®OPMAIINOHHOE OBECIIEYUEHUE
JUCIIUIIINHBI
9.1. YueOHas inTeparypa:
a) OCHOBHAsS
1. 1.B. Cusyxun. Kypc obmeit pusuku. M3garensctso «Hayka», M., 2004.
2. b.M. ABopckuii, A A. letnad. Kypc ¢pusukny». M3narensctBo «Boicimast
mkona», M., 2011.

3. 1.B. CasenbeB. Kypc obmeii puzuku «Kype obmelt ¢pusukm». M3narenscto «Hayka», M., 2011.
4. TH. Tpodumona. Kypc obmmeit pusuku «Kypc obdieit pusukm». M3gatenbctBo «Bricmas mkonay,

M., 2011.

0) nonmoTHUTEIbHAS
1. U.B. CaBenbeB Kypc obmeii pusukn. Mznarenscteo «Haykay», M., 2001.
2. P. ©eiiman, P.Jlefiton, M. Caunc. PeliMaHOBCKUK JIEKIIUU 1O (PU3HKE.
Mup, 1965-1967, Bein. 1-9
3. U.Kwurens, Y .Haiir, M.Pynepaman, 3 Ilapcen, Peiidh @ Kpaydopa.
Bbepkneesckmii kypc ¢usuku. M., Hayka, 1971-1974. 1. 1
. J. Opuep. ®uzuka. M, 1981, 1. 1-2.

W

. 1.B.CaBenpeB. COOpHUK BOMPOCOB U 337a4 1Mo o0mei ¢pusnke. M, 1982,

)

. ®usnueckuii npaktukyM. Iloa pen. B.1. Mseponosoii, M.: @us3-mar,

1976. 24.

@)

. B.M. ABopckuii, A A. Hetnadp. Kypc ¢pusukny». U3narenpctBo «Boicimast
mkona», M., 2001.
9.2. UnTepHET-peCypChbl
1. http://c-books.narod.ru/pryanishnikovl 2 1 html

2. http://alhimic.ucoz.ru/load/26

3. http://www.chem.msu.su/rus/teaching/org. html

4. http://www.xumuk.ru

5. http://chemistry.narod.ru

6. http://www.media.ssu.samara.ru/lectures/deryabina/index/html
7. ChemSoft 2004

9.3. IIporpammHoe obecrieueHue
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YHusepcurer odecriedeH HeOOXOUMBbIM KOMITIEKTOM JIMIIEH3HOHHOTO ¥ CBOOOIHO
PacIpOCTPAHSIEMOr0 MPOrPAMMHOTO 00ECTIEYeHHSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOACTBA.

Kaxnprit oOydarommiicst B TeueHHE BCETo neproaa o0yueHust odecneueH HHANBUY ATbHBIM
HEOTPaHMYEHHBIM JJOCTYIIOM K 3JIEKTPOHHOU HHPOPMALIMOHHO-00pa30BaTEIbHON Cpesie YHUBEPCUTETA
U3 000N TOYKH, B KOTOPOH MMEETCs JOCTYIT K HH(POPMALIMOHHO-TEJIEKOMMYHHUKALIMOHHOH CETH
«HMHTepHeT» Kak HA TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

YHuBepcureT OOeCHe4YeH  CIeNyIIIUM  KOMIUIEKTOM  JIMIEH3MOHHOTO  IPOTrPaMMHOIO

o0ecrieyeHusl.
1. JIuueH3noHHOE MporpaMMHOe obecredeHue, ucnojszyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusii kommiekc MMUC “Busyanbnas Ctynusa TectupoBanus”

1.4. AntuBupycHoe 110 Eset Nod32

1.5. CnpaBouno-npaBoBasi cuctema “Koncynbrant”

1.6. CnpaBouHo-nipaBoBasi cucrema “['apant”’

Hapslz[y C TPAAUTTUOHHBIMU U3AAHUAMU CTYACHTBI U COTPYAHUKHU UMECIOT BO3MOKHOCTD
MOJIb3OBATHCHA SJICKTPOHHBIMHU NOJTHOTEKCTOBBIMU OasaMu JaHHBIX

Tabauua 9.1.

Ha3Banue pecypca Ceblka/noctyn
DnexTpoHHas OnbnMoTeka oHjaiH «EnnHOE OKHO K http://window.edu.ru
00pa3oBaTeNIbHBIM PeCypcam
«O6pazoBarenbHbIN pecypc Poccnm» http://school-collection.edu.ru
®DenepasibHbIN 00pa3OBaTENBHBINA MOPTAN, YUPEIKIACHUS, http://www.edu.ru —
nporpammel, cranaaptel, BY3s1, Tectel EI'D, THA
DenepanbHbIi HEHTP HHYOPMALTHOHHO-00Pa30BaTENbHBIX http://fcior.edu.ru -
pecypcos (PLIMOP)
OBbC "KOHCVYJIbTAHT CTYJIEHTA". DnexTpoHHas http://polpred.com/news
Oubnroreka TEXHHYECKOTO By3a
WzparensctBo «JlaHby. DnekTpoHHO-OUOIHOTeUHAS http://www.studentlibrary.ru -
cucTeMa
Pycckast BuptyanpHas Oubnuoreka http://rvb.ru —
UznatenscTBo «JlaHb». DneKTpoHHO-OUOIHOTEYHAS http://e.lanbook.com -
cucTeMa
ExxenenenpHuk Hayku u oOpasoBanust FOra Poccun http://old.rsue.ru/Academy/Archive



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/
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http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm

«AkaneMus» s/Index . htm

Hayunas snekTpoHHast Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexkTpoHHO-Oubuoreunas cucrema [IPRbooks http://www .iprbookshop.ru -
DJIeKTPOHHO-CIPABOYHASI CUCTEMa JOKYMEHTOB B cepe http://www.informio.ru

obpazoBanust «Muapopmmo»

HNndpopmarmonHo-npaBosas cucrema «KoHcynbranT-mumrocy | CereBast BepCHs, AOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIOPaTUBHOMN

cetu Uarl'y
HNudopmarmoHHo-TpaBoBas cucrema «I apanT» CereBast Bepcusi, JOCTYITHA CO BCEX

KOMIIBIOTEPOB B KOPIIOPATUBHOIA

cetu Uarl'y
DnexkTpoHHO-OnbuoreuHas cucrema «HOpaiity https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJIMHBI

1) 6ubmuoreunsiii poun I'OY BO «MHrymckuii rocy1apCTBEHHBINA YHUBEPCUTETY

2) KOMIIBIOTEPHBIH KJIACC ¢ BIXOAOM B MHTEpHET;

3) MyJpTUMEANIHOE 000OPYIOBAHUE JJISl YTEHUS JICKIIUH-PE3eHTAIU ],

4) snexTpoHHBbIE 00pa30BaATENbHBIC PECYPCHI, MYJIBTUMEIUNHHBIE YHUBEPCAIbHBIC
SHIUKJIOTICTUH.

5) Meroauueckue yKa3aHus K BBITOJHEHUIO JJA0OPaTOPHBIX paboT Mo Kypey odmei pusnki ,

U3IaHHBbIC TIpenoaaBaTesiMu kadeaper odmei ¢pusuku Uarl'Y.

11. METOAUYECKUE YKA3AHMUS IJIS1 OBYUYAIOIIUXCS IO OCBOEHUIO
AUCHUILINHBI

HucunmmHa «Pusnka» HampasieHa Ha popmupoBanne komnereHmi: YK-3, OIIK-4.

IIpomexyTOUHasA aTTeCTalusl IPEANIONIAraeT 3a4€T, SK3aMEH.

IIpuctynass K HW3yYEHUIO IUCLUILUIMHBL, HEOOXOOMMO B TEPBYIO OYepenb O3HAKOMHUTBCS C
coxep:kanueM padoueit mporpaMmel aucuuruuHeL (PTIT).

Jlexuiun UMEROT LEeNBb0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUI.

ITpu n3ydeHnn u npopabOTKe TEOPETHUECKOT0 MaTepHaa 1Jst akajaaBpoB HEOOXOIMMO:
- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JICKLIUOHHOM 3aHSITUH MaTepHas U JOIMNOJIHUTH €r0 C Y4EeTOM
PEKOMEHIOBAaHHOMN MO JAHHOH TeMe JINTEePaTyphlI,
- IpU CAMOCTOATENIBHOM M3y4Y€HUM TEOPETHYECKOW TeMbl CHeJaThb KOHCHEKT, WCMOJb3ys
pekomeHnoBanHble B PIIJI  nureparypHble  HCTOYHHKA M pecypchbl  MH(OPMAILMOHHO-
TeJIEKOMMYHUKaLMOHHOU ceTu «MHTepHEeT»


http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru
https://www.biblio-online.ru

- MPU TIOATOTOBKE K MPOMEKYTOYHOW AaTTeCTAllMU MO MOJYJIKO HCIOJb30BaTh MaTepualibl (HoHAa
OLICHOYHBIX CPEICTB.

HpaKTI/ILIeCKI/Ie 3aHATUSA MMPOBOAATCA C LEJIBIO yrny6neHI/1$1 " 3aKpPCIICHUA 3HaHPII>'I, MOJIYYCHHbBIX
Ha JIEKIHMSIX U B MPOLIECCE CAMOCTOSTENIbHOW padOThl HAI HOPMATUBHBIMH JOKYMEHTaMH, yueOHOH U
Hay4HOM JIUTEPATypPOH.

IIpy mOAroTOBKE K MPAKTHYECKOMY 3aHSATHIO HEOOXOIMMO:!
- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTepHal MO 3aJaHHON TEME;
- IIPH BBIIIOJIHCHUU JOMAIITHUX PACUCTHBIX SaHaHHﬁ, HU3y4UTb, IOBTOPUTH THUIIOBBIC 3aJaHH,
BBITIOJIHACMBIC B Ay IUTOPHUH.

Pexomengauun no pabore ¢ HAy4YHOH U y4eOHOIl TuTepaTypoi

Pabora ¢ yuebHOI 1 Hay4HOI TUTEPaTypOii SBISIETCS TIIaBHOH (POPMOI CaMOCTOSITETTbHOMN
paboThl 1 HEOOXOAMMA MPU MOATOTOBKE K YCTHOMY OIMPOCY HA CEMUHAPCKHX 3aHATHSX, K MOAYJIbHBIM
KOHTPOJBHBIM padoTtaM, ompocy, 3adery. OHa BKIOHYaeT NMpopabOTKy JIEKIMOHHOIO Marepuaia —
U3yYeHNEe PEKOMEHIOBAaHHBIX UCTOYHHUKOB U JIUTEpPaTyphl Mo TeMaTuke jekuuil.  KoHcnekrt nekuuu
IOJDKEH CcomepikaTb pedepaTUBHYIO 3aluCh OCHOBHBIX BOIPOCOB JIEKLUH, TPEIIOKEHHBIX
npernonanarejeM cxeM (IpU MX JEMOHCTPALMH), OCHOBHBIX HMCTOYHHUKOB M JIUTEPATYPBI MO TEMaM,
BBIBO/IBI 10 KaXAOMy Bompocy. KOHCHeKT noiskeH ObITh BBIMOJHEH B OTHENBbHON TETpaau o
npeamery. OH n0/pkeH ObITh aKKypaTHBIM, XOPOIIO YHUTAEMbIM, HE CONEP’KaTh HE OTHOCSIIYIOCS K
TeMe MH(POPMALHIO UITH PUCYHKH.

KoncnekTsl Hay4qHO!H TUTEpaTypbl IPU CAMOCTOSITENIbHOMN MOATOTOBKE K 3aHATUAM JAOJDKHbI
OBITH BBITIOJHEHBI TAK)KE aKKYPaTHO, COAEPKaTh OTBETHI HA KaXKIbIil IMOCTABJICHHBI B TEME BOMPOC,
UMETb CChUIKY Ha HCTOYHUK HH(OPMALMH C OOs3aTeNIbHBIM yKAa3aHHEM aBTOpAa, Ha3BaHHUS U roja
U3IaHUS UCTIOJb3YyEeMOH HayyHOU JuTeparypbl. KOHCIEKT MOXKET OBITh OMOPHBIM (COAEPKATh JIUIIb
OCHOBHBIE KJIFOUEBBIE MO3UINUHN), HO TIPH 3TOM MMO3BOJIIFOLINM JaTh IOJHBIA OTBET MO BOIPOCY, MOXKET
ObITh IOAPOOHBIM. OOBEM KOHCIIEKTA OMPENSIISIeTCs] CAMUM O0YUYaIOIAMCSI.
B nmpouecce pabotsl ¢ y4eOHOI 1 HAYYHOU TUTEPATYPOl OOYHAIOIIUICS MOKET:
- JIeJIaTh 3aIHUCH IO XOAY YTEHHUs] B BHJE MPOCTOrO WIIM Pa3BEPHYTOrO IJIaHa (CO3[aBaTh NEpEUeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHUKE);
- COCTaBIIAITh TE3UCHl (LIUTHPOBaHUE HaMOOJiee BAKHBIX MECT CTaThbH WM MOHOrpaduu, KOpPOTKOe
U3JIO)KEHHE OCHOBHBIX MBICIIEH aBTOpA);
- TOTOBHUTb aHHOTALUH (KpaTKoe 0000IIEeHHE OCHOBHBIX BOIIPOCOB PadOThI);
- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI).



Pabogas mporpamMmma qucCIIUIMHE «DH3HMKa» COCTaBJIeHA B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO mo nHanpaBieHuro noarotoBku 04.03.01.«Xwumus», yTBEpKIEHHOTO NpHKazoM MuHECTEpCTBa
obpazoBanus u Hayku Poccuiickoit Mdenepanuu ot 17 wrons 2017 . Ne 671

IIporpammy cocraBuia:

K.b-m.H., npodeccop kabeapsl «Puszukay B.M.Xamxoes
(momxHOCTh, ®.1.0.)

[Tporpamma omoOpena Ha 3acexannu Kadeapbl GU3NKH
IMporokon Ne 10 ot «20» utons 2022 roga

[Tporpamma ogo0peHa Y4eOHO-METOAMYECKUM COBETOM XUMHUKO-OHOIOTHYECKOTO (aKysIbTeTa
[Tporokoin Ne 100t «21» mrons 2022 rona

[TporpamMmma paccMOTpeHa Ha 3acelaHuu Y 4e0HO-METOIMYECKOTO COBETA YHHBEPCUTETA
[Tporokon NelO ot «29 » utonst 2022r.



CBeneHus 0 nepeyTBep:KIeHHU NMPOrPaMMbI HA OYepPeTHOH Y4eOHbIi roa u
perucTpanuy U3MeHeHul

VYueOHblit Pemenue BHeceHHble U3MeHEHUS ITonamnuce 3aB.
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