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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Crniocoben MOMCK HEOOXOAUMOM /ISl |OCHOBHBIX (DU3MYECKHUX 3aKOHOB B paszzenax
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHONU (QU3UKH U
TIOWCK, 3ajaun uH(GoOpMaNKu, e€ |TEPMOJAMHAMHUKH, SIIEKTPUYECTBA U MATrHETH3MA,
KPUTHYECKUM KPUTHYCCKHI aHAIIH3, KoJIeOaHUI ¥ BOJIH, BOTHOBOH ONTHUKH.
aHaJIM3 U CUHTE3 |0000IIeHNE 1 yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha pazIMyHBIX obyacTelt GU3MKU 1151 OOBICHEHUS
IPUMEHSATh OCHOBE 3HaHUHI (GU3NYECKUX SIBICHUN U 3KCIIEPUMEHTOB.
CHUCTEMHBII €CTECTBEHHO-HAYYHBIX  |HABBIKM: Y CTaHABIMBATH M rpaduyuecKu
MOAX O, IS JUCLIUIUIAH U IIPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B
peIICHUS COBPEMCHHBIX Q)HSH‘IGCKI/IX 3aKOHax.
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a1a4 TEXHOJIOTH
2. OIIK-1 OIIK-1.1 3uare: ocHOBHI |3HaHusA: OCHOBHBIC (U3NUYCCKUE 3aKOHBI B pa3zelie
Criocoben MaTeMaTHKH, (pU3MKH, MEXaHHUKH, TEPMOJUHAMUKH, JIEKTPUUECTBA U
HIPUMEHSITh BbI-UUCIIUTEIbHON MarHeTusMa, KoyieOaHui 1 BOJIH; 00JIaCTH X
€CTECTBCHHOHAY |TEXHUKU U IIPUMEHUMOCTH.
YHBIE U IPOrpaMMHUPOBAHUS. yMenusi: Vcrnonbp30BaTh CTaHJapTHBIE aJITOPUTMBbI
OOIIEHHKEHEPH pelIeHns: KOMIUIEKCHBIX 33/1a4 O (PU3HKeE.
b€ 3HAHUA, HaBBIKU: PerieHns THNoBbIX PU3NYECKUX 3a]a4 U
METO/IBI MCIIOJIb30BaHUs HA MPAKTUKE OCHOBHBIX 3aKOHOB
MaTeMaTHIECKOT buzuky.
0 aHaJIu3a u OIIK-1.2 YMers: pemiaTs |3HAHUA:
MOZCJIIMPOBAHNA, | CTAH1apTHBIC ymeHusi: PemaTth cranapTHble MpodeccuoHalbHbIe
TEOPETHYECKOrO |IpO(ecCHOHANbHBIE 3a/1ay C MPUMEHEHUEM 3HAHHUM 3aKOHOB (DU3UKH,
u 3a1a49u C IPUMCHCHHUCM  |METOJIOB MAaTEMATHYECKOTO aHAIU3a U
SKCHICPUMCHTAJIb |CCTCCTBCHHOHAYYHBIX 1 MOJEIUPOBAHHUA.
HOTO OOLIEMHKEHEPHBIX HABBIKH:
WCCJIEIOBAHMS B |3HAHMI, METOJIOB
poQeCCHOHANIb |MaTeMaTUYECKOTO
HOH aHanu3a u
NEeSTENIbHOCTH  |MOJIEJIMPOBAHMSL.
OIIK-1.3 MimeTh HaBbIKU: |3HAHUS:
TEOPETUYECKOI0 U yMeHHs:

AKCIIEPUMEHTAILHOTO
HACCIIENOBAHUA OOBEKTOB
npoheccCHoHaNBHOM
JIeSITEIbHOCTH.

HaBbIKH: VIMETh HAaBBIK TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIE0BAaHUS OOBEKTOB
npodeccuoHaNbHOM NeSTENbHOCTH.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnumnamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIL.
JlucuunianHa sBisieTcs 00s3aTeIbHOM




Jns  mpopomkenust  (GopMupoBaHUS — 3aABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
npeamecTByomux aucuumiva: Maremaruka (YK-1), Haueprarenbnas reomeTpust 1 MHXEHEpHAst
rpaduka (YK-1), Maremaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CIEAYIOIINUX JUCHUIIMHAX: Teopus BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA
(YK-1), Huckpernas maremaruka (YK-1), OcuoBsl Teopuun curnanoB u cuctem (YK-1), Teopus
BeposSTHOCTEW M Matemarudeckas craructuka (OIIK-1), JIuckpernas martemaruka (OITK-1),
MopnenupoBanue cucrem (OIIK-1); rocymapcTBeHHON UTOroBod arrtecranud B (opme:
BrimotHeHMe 1 3amuTa BRIMYCKHOM KBanudukarmonHoi padbotsl (YK-1), Beimonnenue u 3ammura
BBIITYCKHOW KBaM(puKannonHoi padotsl (OI1K-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns popmupoBaHUs 3asBICHHBIX KOMIETEHIIMH HMCHOJIB3YIOTCS METOJOJIOIMYEeCKUE TEXHOJIOTHUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBINM, IPAKTHKO-OPUEHTUPOBAHHBIN
HOIXOIBI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTUSAMU SIBJIAIOTCA: JIEKIIMOHHbIE 3aHATUS, IPAKTHUECKUE U
n1abopaTOpHBIE 3aHATHS, IPOLEAYPHI CaMOOOyUEHUS

Ha AOCTHIKCHUC KOHKPCETHBIX uenei/i O6y‘I€HI/I$I HaIpaBJICHBI IMPHUMCHACMBIC TAaKTUYCCKHC
TEXHOJIOTUH: 3aJaHusl, ”HPOPMAIIMOHHBIE, KIIACCUYECKasl JICKIIHS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

2 cemecTp
. Komnuectso | Dopmupyemeie
Bussl 1 TeMbl 3aHATHIA
4acoB KOMIIETEHIIUU

MexaHuKa 60 OIIK-1, YK-1
Jlexuus. Jleknus 1. Kunematuka MarepuaabHON TOUKH U 2
NOCTYNATEJIbHOTO IBUYKEHUS TBEPJIOTO TeJa.
Jlexuwms. Jlekmus 2. [luHaMuka MaTepuanbHON TOUKH, CHCTEMBI 2
MaTepuaibHbIX TOUeK. PaboTa 1 SHEprusi B MEXaHUKE.
Jlexuust. Jlekuus 3. JlnHaMMKa BpamaTeaIbHOrO ABUXKEHHSI TBEPIOTO 2
Tena. 3aKOHBI COXPaHEeHUs.
[Tpaktuyeckoe 3anstue. [Ipaktuka 1. KunemaTtuka n iuHammuka 2
MaTepuaIbHOW TOUKU U MOCTYNATEIbHOTO IBUKEHUS TBEPOTO
Tena.
IIpaktrnueckoe 3ansaTue. [Ipaktuka 2. J[nHaMuKa BpamaTeIbHOrO 2
JBUKEHMS TBEPJOTO Tea. 3AKOHBI COXPaHEHUS.
IIpaktnueckoe 3ansaTue. [Ipaktuka 3. Komtoksuym "Mexanuka" 2
JlaGopatopHas pabora. JlabopatopHas padota 1. Cratuctuueckas 3
00pabOTKa PE3YALTATOB DKCIEPUMEHTA.
JlaGopatopHas pabota. JIaboparopHas pabota 2. U3yuenue 3
3aKOHOB BpaIaTeIbHOr0 ABIKEHNS Ha MassTHHKE Q0epOeKa.
JlaGopatopHas pabota. JlaboparopHas pabota 3-1 (Ha BEIOOD). 3
Omnpenenenne CKOPOCTH MOJIeTa CHapsi/ia C IOMOIIBIO
0aJUTMCTHYECKOTO KPYTHIIBHOTO MasiTHUKA.
JlaGopaTtopHnas pabota 3-2 (Ha BeIOOp). OnpeneneHne MOMEHTa
MHEPLINHU U IIPOBEPKA 3aKOHA COXPAHEHUS SHEPTUHU C TIOMOILBIO
MasTHUKa MakcBesua.
JlaGopatopHas pabota. JlaboparopHas pabota 4. U3yuenue 3
IPELECCUU OCU THPOCKOMA.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
1. ITpopaboTka TEOPETUUECKOTO MaTepraia o TeMam (y4eo.
nmocodue, AJIeK. Kypce):

- DIEMEHTHI PEIATUBUCTCKON MeXxaHuKU. OCHOBBI CTIEUAIbHON
TEOPUU OTHOCUTEIBHOCTH. ;

- DJIeMEHThl MEXaHUKH CILIOIIHBIX cpel. OOue cBoicTBa
KUJKOCTEH U Ta30B.

2. BeinosiHeHre WHANBUYAIbHBIX TECTOBBIX 3aJIlaHHM (3JIEK. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. YKa3aHUs)
1a00paTOpHBIX padoT.

4. Pemenne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, 3IeK. Kypc).
4. IToaroToBKa K KOJUIOKBUYMY (y4e0. mocobue, 3JeK. Kype) Mo
TeMe "MexaHuka'.
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MouJaekyasipuasi (U3HKa ¥ TEPMOJIHHAMHUKA

S7

Jlexuus. Jlekuust 4. MonekyasipHO-KHHETHYECKasi TEOPUSI
UJ1€aIbHOTO ra3a. DJIEMEeHThl CTAaTUCTUYECKON (DU3HKH.

Jlexuus. Jlekuus 5. SIBnenus nepeHoca B razax. OMIUPUUYECKUE
ypaBHeHHd nepenoca: Puka, Dypre nu HeroToHa.

Jlexuus. Jlekuust 6. OcHOBBI TepMOauHaAMUKU. [I[puMenenue
IIEPBOr0 Hayajla TEPMOJIUHAMUKH K M30IIPOLIECCaM.
TepMoanHAMHUYESCKIM ITUKIL.

[Tpaktueckoe 3anstue. [Ipaktuka 4. MonekyasipHO-KUHETHYECKas
TEOPHUS WJICATLHOI0 ra3a. DIEeMEHThl CTATUCTUYECKON (DU3UKU.

[IpakTnueckoe 3anstue. [lpaktuka 5. OCHOBBI TEPMOJIMHAMUKH.
[IprMmeHeHne nepBoro Havaaa TEPMOAUHAMUKH K U30MPOLIECCaM.
TepMoanHaMUYeCKUI ITUKIL.

[TpakTueckoe 3anstue. [Ipaktuka 6. Komioksuym
"MonekyiasgpHasa ¢dU3UKa 1 TEPMOANHAMHUKA"

JlaGopaTtopHast pabora. JlabopaTopHas pabota 5-1 (Ha BEIOOD).
Omnpenenenue OTHOIIEHHS TerIoeMKocTeil Bo3ayxa Cp/Cv
MeroqoM Kiiemana-/Iezopma.

JlaboparopHas paboTa 5-2 (Ha BeIOOp). OnpeneneHne OTHOMIEHHS
TerioeMkocTer Bo3ayxa Cp/Cv pe30HAHCHBIM METOIOM.

JlaGopatopHas pabota. JlabopartopHas pabota 6. OnpeneneHue
K03 (HULIMEeHTa BI3KOCTH KUAKOCTH MeToaoM CTOoKca.

JlaGopatopHas paborta. JlabopartopHas pabota 7. OnpeneneHue
kodbdunmenTa B3anMHoN nuddy3uu BO3ayxa M BOISTHOTO Iapa.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBITIOJIHEHUE
1. I[TpopaboTka TeOpeTUYECKOT0 MaTepraiia mo reMam (yueo.
nocoowue, MeK. Kypc):

- [TonuTpomnHslil mpouecc;

- Peanbnsl ra3. Ypasuenue Ban-nep-Baansca.

2. BeimosHeHNe WHANBHYAIBHBIX TECTOBBIX 3aJaHHUM (JIEK. KypC).
3. IloAroTroBKa K BBITOJHEHUIO U 3AIIUTE (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perenne MHIMBUYaIbHBIX 337a4 (yuel. mocodue, ajek. Kypce).
4. TlonrotroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JIeK. Kypc) 1o
teMe "MoisekyiaspHas Gu3uKa U TEpMOJHHAMHUKA' .
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OIIK-1, YK-1

3JI€KTpPl‘leCTBO U MAarHeTu3sm

63

Jlekuus. Jlekuus 7. DIEKTpOCTATUYECKOE MOJI€ TOYEHHOTO 3apsiia,
3apspkeHHOro Tena. [IpoBOIHUK B DIEKTPUUECKOM IOJIE.

Jleknus. Jlekuusa 8. MarHutHOE 1oJjie MOCTOSSHHOTO TOKa. 3apsij B

OIIK-1, YK-1




QJICKTPUYCCKOM WU MAarHuTOM ITOJIAX.

Jlextng. Jlekuust 9. MarHuTHOE 1OJIE B BELIECTBE.
DJIEKTPOMArHuTHAs WHIYKIIHS.

[TpakTueckoe 3anstue. [Ipaktruka 7. DIE€KTpPOCTATUYECKOE 110JI€
TOYEYHOI'0 3apsja, 3apshkeHHoro tena. [IpoBonnuk B
DIIEKTPUYECKOM IIOJIE.

[IpakTuueckoe 3ausatue. [Ipaktuka 8. MaruutHoe mnoje B BaKkyyme,
B BEILIECTBE. DJIEKTPOMArHUTHASL MH]IYKIIUS.

IIpakTuueckoe 3ansarue. [Ipakruka 9. KomnokBuym
"JJIEKTPUUECTBO U MarHeTusm'.

JlaGopaTtopHas pabora. JlabopaTopHas padora 8. M3yuenue
AJIEKTPOCTATUYECKOT'O TOJIS.

JlaGopaTtopHnas pabora. JlabopaTopHas padora 9-1 (Ha BEIOOD).
W3y4eHne 3aBUCUMOCTH CONIPOTUBJICHHSI METAJJIOB OT
TEMIIEpPaTyphl C IOMOIIBI0 MOCTHKA Y UHCTOHA.

JlaGopaTtopHast pabota 9-2 (Ha BbOOp). M3ydenue 3akona Oma B
nuddepeHnanLHON hopMme

JlaboparopHuas pabdota. Jlaboparopuas padora 10. U3yuenue
(HU3MUECKUX CBOWCTB CETHETOJICKTPHKOB.

JlaboparopHas padota. Jlaboparopuas padora 11. Onpenenenue
VJICIBHOTO 3apsijia JJIEKTPOHA METOJIOM MarHETPOHA.

JlaboparopHas pabota. JlabopaTopHas padora 12.
DKCIIePUMEHTAIILHOE OIIPE/ICIICHUE MHAYKTUBHOCTH KATYIIKH.

3amanus A CaMOCTOSITEIILHON paOOThI, B TOM YUCIIC BHITIOJTHCHHE
1. [TpopaboTka TEOpEeTUUECKOTO MaTepraiia mo reMam (yueo.
nmocodue, AJIeK. Kypce):

- 3aKOHBI TOCTOSTHHOTO TOT0. Kitaccuyeckast Teopust
JIEKTPOTIPOBOTHOCTH;

- IunneKkTpuK B SIEKTPUYECKOM II0JIE.

2. BeImosHeHNe HHIMBHYaTbHBIX TECTOBBIX 33JJaHUH (AJIeK. KypcC).
3. [ToaroroBka K BBHIIOTHEHUIO U 3aIIUTe (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Pemienne MHIMBUIYaIbHBIX 3a7a4 (yue0. mocodue, 31ek. Kypce).
4. TlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JieK. Kype) 1o
TeMe ""DIIEKTPUIECTBO ¥ MarHeTH3Mm'.
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Wnas xoHTakTHasA padora:

IloaroroBka K SK3aMeHY

30

IIpoBeneHne dK3aMeHa

3 cemecTp

Bunasl 1 TeMbI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Kosebanus u BOJIHBI

36

Jlexuus. Jlekuust 1. OcHoBbI Teopun MakcBesuia.
DJIEKTPOMAarHUTHasi TEOPUs CBETA.

2

Jlexuust. Jlekuus 2. l'apMoHMUYECKHE KOIEOaHUS U UX
XapaKTEPUCTUKU. 3aTyXaloUI1e U BEIHYKICHHbIE KOJCOAHMUSL.

Jlexuwms. Jlekus 3. Yrpyrue u 3J1eKTpOMarHuTHBIE BOJIHBI.
YpaBuenue 6eryieil BoaHbl. CTOsTYNE BOJIHEL

[Tpaktuyeckoe 3anstue. [Ipaktuka 1. 'apmonndeckue konebanus u
UX XaPaKTEPUCTUKH. 3aTYXAIOLIUE U BEIHYKJICHHbIC KOJIeOaHMsL.

ITpakTnueckoe 3ansatue. [Ipaktuka 2. Yupyrue u
3JIEKTPOMArHUTHBIC BOJIHBI. Y paBHEHHE OeryIeild BOJHBL. CTosune

OIIK-1, YK-1




BOJIHBI.

[Tpaktuyeckoe 3anstue. [Ipaktuka 3. CamocrosTensHas pabora
"KoneOanusi U BOJHBI".

JlaboparopHas pabota. JlaboparopHas padora 1. OnpenencHue
YCKOPEHUsI CBOOOTHOTO TIAJICHUS C TTIOMOIIIBI0 000POTHOTO
MasiTHHKA.

JlaGopaTtopHas pabora. JlabopaTopHas padora 2. MccrienoBanue
BBIHYKJIEHHBIX KosieOanuii B LCR-koHTYpE.

JlaGopaTtopHas pabora. JlabopaTopHas padora 3. MccrnenoBanue
KOJICOAHUN CTPYHBI METOJOM PE30HAHCA.

JlaGopaTtopHnas pabora. JlabopaTopHas padora 4. OnpenencHue
CKOPOCTH 3BYKA B BO3JIYXE.

3anaHus U1 CAMOCTOSITEIILHOW PabOThI, B TOM YHUCIIE BBITIOJTHEHUE
1. ITpopaboTka TEOpeTUUECKOTO MaTepraia o reMam (yueo.
nocobue, 3MeK. Kypc):

- DKCIIEpUMEHTATBHOE TIOTyYEHUE JIEKTPOMArHUTHBIX BOJIH,

- [IpuMeHeHue AIIeKTPOMArHUTHBIX BOJIH. PagrocBs3e.

2. BeimosHeHNe HHIMBUYaTbHBIX TECTOBBIX 33JaHHH (AJIEK. KypcC).
3. IloAroToBKa K BBITOJHEHUIO U 3AIIUTE (METO. YKa3aHHUS)
1abopaTOPHBIX padoT.

4. Pemenne MHAMBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIEK. Kype).

12

BoaHoBasi 1 KBAHTOBas ONTHKA
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Jlexuwmst. Jlekuus 4. Uatepdepernns u nudppakius CBETOBBIX BOJH.

Jlexumsa. Jlekuus S. [lonspusanus u qucnepcusi CBETOBBIX BOJIH.

Jlexuus. Jlekuus 6. KBanToBast npupoza ceera. TemnoBoe
nsnyueHue u Gorodddexr.

[Tpaktuyeckoe 3ansrue. [Ipaktuka 4. Untepdepenius, nudpakuus,
NOJIIPU3AIUS U IUCIIEPCHS] CBETOBBIX BOJIH.

[TpakTueckoe 3austue. [Ipaktuka 5. KBanToBas mpupoja cBera.
TemnoBoe nsnyuenue u GotodbhdeKT.

[TpakTueckoe 3austue. [Ipaktuka 6. CamocrosTenbHas paboTa
"BosHoBasg ¥ KBaHTOBAag ONTUKA'.

JlaboparopHnas pabota. JlaboparopHas padota 5-1 (Ha BEIOOD).
N3yuenne qudpakiuy U3TydeHHs ra30BOTo jJa3epa Ha
TUGPaKIIMOHHOM perieTke.

JlaboparopHas pabota 5-2 (Ha BbIOOp). M3yuenue nudpaxkaun
6esnoro cBeta Ha TUGPAKIMOHHON peleTkKe.

JlaGopaTtopHast pabora. JlabopaTopHas pabota 6-1 (Ha BEIOOD).
[Tomyuenue u vccaen0BaHUE TOISIPU30BAHHOTO CBETA.
JlaGopaTtopnast pabota 6-1 (Ha Be1OOp). Onpenenenue
KOHIIEHTPAIIMU PacTBOPa caxapa ¢ MOMOIIBI0 cCaXxapuMeTpa.

JlaGopaTtopHas pabora. JlabopaTopHas padorta 7. Onpenenenue
JTUHEHHON AMCTIEPCHH CTIEKTPAIBHOTO anmnapara.

JlaGopaTtopHast pabora. JlabopaTopHas pabora 8-1 (Ha BEIOOD).
DKcrnepuMeHTallbHas MpoBepka 3akoHa Credana-bonbiMaHa.
JlaGopaTtopHnast pabdota 8-2 (Ha BeIOOp). OnpeneneHne TeMnepaTypsl
HUTH JIAMIIbI HAKAJTUBAHUS] ONITUYECKUM ITHPOMETPOM.

JlaGopaTtopHnas pabota. JlabopaTopHas padora 9-1 (Ha BEIOOD).
N3ydenue 3akoHOB BHemHETo poTodrddexra. OnpenencHue
WHTETPaIbHON YyBCTBUTEILHOCTH (POTOIIEMEHTA

JlaboparopHnas pabota 9-2 (Ha BeIOOp). OmpenenaeHne moCTOSTHHON
[1nanka.

OIIK-1, VK-1




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
1. ITpopaboTka TEOPETUUECKOTO MaTepraia o TeMam (y4eo.
nmocodue, AJIeK. Kypce):

- OcHOBHBIE (HOTOMETPHUUECKUE XaPAKTEPUCTUKHU CBETA;

- 'ma3 kak ontuueckas cucTema.

2. BeinosiHeHre WHANBUYAIbHBIX TECTOBBIX 3aJIaHHM (3JIEK. KypC).
3. ITonroToBka K BBINOJIHEHUIO U 3aIIUTE (METO/]. yKa3aHUs)
1ab0paTOPHBIX padoT.

4. Pemenrie MHAUBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIeK. Kype). 12
Duzuka aToMOB U MoJieKkyJ. PU3nKa TBEPAOro Tejaa 33 OIIK-1, VK-1
Jlexuus. Jlekuust 7. BonHOBBIE CBOMCTBA MUKPOYACTHUL. DJIEMEHTBI 2
KBAaHTOBOI MEXaHUKHU.

Jlexuus. Jlekuus 8. IloHsiTHE O 30HHON TEOPUU TBEPABIX TEI. 2
KBaHTOBas T€OpUSs 3JIEKTPONIPOBOTHOCTH.

Jlexuwms. Jlekmus 9. Ctpoenue aToMHOrO siipa. PamnoakTHBHOCTb. 2
IIpakTnueckoe 3ansatue. IIpaktuka 7. BonHOBBIE CBOMCTBA 2
MHUKPOUYACTHIL. DJIEMEHThI KBAHTOBOI MEXaHUKHU.

[TpakTueckoe 3anstue. [Ipaktuka 8. CTpoeHUs: aTOMHOIO sijipa. 2
PaqnoakTUBHOCTG.

[Ipaktuueckoe 3anstue. [Ipaktuka 9. CamocrositenbHas paboTa 2
"dusnka atoMoB U MoJiekyil. Dusuka TBepaoro reaa'

JlaboparopHuas pabdota. Jlaboparopuas padora 10. M3yuenue 3
TEMIIEPATypHOE 3aBUCUMOCTHU AJIEKTPOCOIIPOTUBIICHHUH MeTaia u
I0JIYTIPOBOJIHUKA.

JlaGopatopHas paborta. JlaboparopHas pabora 11. M3yuenue BosbT- 3
aMIIePHON XapaKTEPUCTUKU TOITYIPOBOTHIUKOBOTO THOIA.

JlaGopatopHas paborta. JlabopartopHas pabota 12-1 (Ha BbIOOD). 3

Omnpenenenne cofepKaHus KaIHs B COJISIX TI0 ero OeTa-aKTHBHOCTH.
JlaGopatopHas pabota 12-2 (Ha BbiOOp). OnpeneneHue
kodbduIeHTa TONIONIEHN OeTa-N3IydeHNs.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIIOJIHEHUE
1. I[TpopaboTka TeOpeTUUECKOTO MaTepraia o reMam (yueo.
nocobwue, MeK. Kypc):

- CTpoeHue aTOMOB, MOJIEKYJT 1 UX ONTHYECKHE CBOWCTBA;

- CTpoeHue TBEpAOro Tela.

2. BoinmonHeHne WHAUBUTYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).
3. IloaroTroBKa K BBITOJHEHUIO U 3AIIUTE (METOA. YKa3aHUs)
1abopaTOPHBIX padoT.

4. Perienue MHIMBUIYAIbHBIX 337a4 (yuel. mocobue, 31eK. Kype). 12

Wnas koHTakTHas pabora: auddepenunponansblii 3auet (bPK) 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yueHne IUCHMIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIEHHs ¢ paboyeil mporpammon, ee
CTPYKTYpOMl M COJEp)KAaHUEM pa3[eloB. YUeOHbI MaTepuall CTPYKTYpUPOBaH, W3y4YEHHE
JUCLUTIIIUHBI OCYIIECTBIISAETCS B TEMaTUYECKON [I0CJIEI0BATEIbHOCTH.
3aHATHS JIEKIMOHHOI0 THIA JAIOT CHUCTEMAaTU3UPOBAHHBIE 3HAHUA MO JHUCLHUIUINHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATHI PEKOMEH/yeTCsl BECTH KOHCIIEKTUPOBaHUE y4eOHOro MaTepuana; oopamarh BHUIMaHUE Ha
(GOpMYIHPOBKM M KaTEropuu, PpACKpHIBAIOIIME CYTh HPOOJIEMbI, SIBICHHUS WM IPOLECCa;
3apuKCUpOBaTH BBIBO/IbI u IPAKTUYECKHE PEKOMEHIallNH.
[TonroroBka K 3aHATHAM CEMHHAPCKOI0 THUIIA BKIIOYAET O3HAKOMIICHHUE C IIIIAHOM



MPaKTUYECKOT0/1a00paTOPHOTO 3aHATHS;, PAOOTY C KOHCIIEKTOM JICKIIUN, BHITTOJTHEHUE TOMAIITHETO
3amaHus, paboTy ¢ y4yeOHOW M y4eOHO-METOIMYECKOH JIUTepaTypoi, HaydYHbIMU H3JaHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypCaMM, PEKOMEHJOBAHHBIMU pabodel mporpaMmoit
JUCLUTUIMHBL

CopneprxaHue caMoCTOATEIbHOI PadoThI onpeaensercs pabodyeid NporpaMMoN JUCLMILIMHBI,
OLICHOYHBIMH M METOJMYECKUMH MaTepuanaMu, 3aJaHUSMH W YKa3aHUSAMU MPEroJiaBaTes.
CamocrosTenbHas paboTa MOXKET OCYILECTBIISATHCS B ayAUTOPHOW M BHEAYyIUTOPHOH (opmax.
D¢ (eKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSITENbHOW PpabOThl SBISAETCS 3JICKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTelbHas Cpela YHUBEPCUTETa, KOTOpas oOecrneyuBaeT AOCTYH K
oOpa3oBaTelbHOW  nIporpamMme, paOouedl  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, TPO(ECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMALMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

W3yueHne  AUCUMIUIMHBI BKJIIOYAeT  BBINOJIHEHHE  JlaboparopHoW — paboThl ¥ T.I.
[TepuonuuHOCTh NMpoOBeNEHUS, (POPMBI TEKYIIEIrO0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMA OLICHUBAHUS
xoJa OCBOCHHS JTVCIIATUTHH MIPECTaBICHBI B paboueit porpaMMme.
®opMoii  TIPOMEKYTOYHOW  aTTeCTallMd 10  JUCHUIUIHHE SBISETCS 0aUTbHO-PEHTHHTOBBIH

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCIHUITIMHbI

6.1. YueOHO-MeTOIMYECKOE obecrieueHne

KonuuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Crucox UCOIb3yeMOM JIUTEePaTyphbl
n/n OHOIHNOTEKE, MITH
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. [Hernad, Anapeit Auronosud. Kypc ¢pusuku [Tekcrt] : [yueb. 35
nocobue s cryaeHTtoB BTy3oB] / A. A. Hernad, b. M.
SIBopckwmii. 8-e u3m., crep. MockBa: Academia, 2009. - 719 c.
ISBN 978-5-7695-6478-9. Dx3eMmsipel: Bcero 35.

2. |Tpodumona, Tamcus NBanoHa. Kypc ¢wmsmxm [Tekcr] 82
[yueOHOE nocobue JUIs HMH)XEHEPHO-TEXHUYECKHX
cnenuansHocTeit By3oB| / T. Y. Tpodumona. 22-e u3z., crep.
MockBa: Akanemusi, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 82.

3. [YeptoB, Anekcannp I'eoprueBuu. 3amayHuk 10 (QU3MKE 272
[Tekct] : [yue6. mocobue st BTy30B] / A. I'. Ueptos, A. A.
BopoObeB. U3a. 8-e, nepepabd. u gom. M.: ®dusmatnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuisipbl: Bcero 272.

4. |®upranr, Esrenuit Bruamgumuposuu. PykoBoacTtBo K 11
pelieHnto 3aaa4d no Kypey obmeit pusuku [Tekct] : [yueb.
nocodbue AN CTYACHTOB BY30B MO TEXH. M TEXHOJ.
HarnpasiieHusM U cnernuanbHocTsM] / E. B. @upranr. Uzg. 4-
e, ucnp. CII6.: JIAHB, 2009. - 347, [1] c. ISBN 978-5-8114-
0765-1. Dx3eMmuisipsl: Bcero 11.

5. |[Mexanuka [Tekcr] : maGopatopubiii mpaktukym / [[. H. 231
Kocosa u np. ; pen. I'. H. KocoBa]; M-Bo o0pa3oBanus u
Hayku Poc. ®enepaunu, OI'BOY BIIO "IloBomxk. roc.
texHo. yH-T". Momkap-Oma: IIFTY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dx3emmsgpsl: Bcero 231.

6. |Monekymspuas pusuka. TepmoguHamuka [ Tekcr] : 136 /




71a00paTOPHBIN MPAKTUKYM : [AJI1 MHKEHEPHO-TEXHUYECKUX
CHEIMAILHOCTeH ¥ HampaBJICHUI MOATOTOBKM OakanaBpoB] /
[H. P. bakuesa [u ap.] ; mox pen. A. C. MacnennukoBa, M. E.

https://portal.volgatech.net/b
ooks/Bakieva_molekuliarnai
a_fizika_termodinamika_201

l'opneeBa; M-Bo oOpa3oBanus u Hayku Poc. ®Denepanuw, 7.pdf
denep. rOC. OrOMKET. 00pa3.  yYpeKJCHUE  BBICII.

obpazoBanns "IToBomk. roc. Texnon. yH-T". Momxap-Ona:

nrry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.

OKk3eMIULsIpbl: Bcero 136.

7. |2OnexrpudectBo [Tekct] : maboparopHsiid npakTukym / [JI. A. 272 |
['puropseB u 1p.]; M-Bo obOpazoBanus u Hayku PO, ®I'BOY | https://portal.volgatech.net/b
BITO "ToBomk. roc. Texuon yH-T". Momkap-Oma: III'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILISpHI: BCETO 0.pdf
272.

8. |Maruerusm [Tekcr] : mabGopatopHbli mpaktukym / [JI. A. 279 /
I'puropbeB u ap.]; M-Bo obpasoBanus u Hayku PO, ®I'BOY | https://portal.volgatech.net/b
BITIO "ToBomxk. roc. texuon. yH-t". HMomkap-Omna: III'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIUISpHI: BCETO pdf
279.

9. |BonnoBas ontuka [Tekcr]| : maGoparopHsblii mpaktukym / I'. 15 /

1. TorenamBuaun, A. C. Macnennukos, J[. C. Macac, JI. B.| https://portal.volgatech.net/b
[enumeBa; MuHUCTEPCTBO HayKH W Bhiciiero obpasosanus| 00ks/Volnovaya_optika_202
Poccuiickoit  ®epeparmu, DPI'BOY BO  "IloBomxckuii 1.pdf
rOCYJapCTBEHHBIH TEXHOJIOTHUCCKUI yHUBEpcUTeT".

Womkap-Ona: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dx3emmapsl: Bcero 15.

10. |KBanToBast m simepHas ¢usmka [Tekct] : mabopaTopHBIi 19 /
OpPaKTUKYM : [uis cTyaeHToB 1-2 KypcoB Bcex TexHuueckux | https://portal.volgatech.net/b
HampaBjieHud moarotoBku W cnenmanbHoctei] / I, III.| ooks/Gogelashvili_Kvantova
Iorenamsunu, M. E. T'opaees, C. B. KpacunsaukoBa [u ap.].|ia_i_iadernaia_fizika_2018.p
; pemaktop [. L. ToremamBwin; M-BO HayKH W BBICIIL. df
obpazoBanus Poc. ®enepannu, ®I'6OY BO "lloBomk. roc.
texnon. yu-1". Momkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuasapsl: Bcero 19.

11. (®wuszuka tBepmoro tena [Tekct] : mabopaTOpHBIA MPAKTUKYM 15 /

[Ans  cTymeHTOB TexHHMYeCKHMX crenuanbHocTed | https://portal.volgatech.net/b
HampaBieHud  moaroroBku  OakamaBpoB] /  A.  C.|ooks/Maslennikov_Fizika tv
MacnennukoB, C. B. Kpacunpaukosa, JI. A. I'puropses, M. erdogo_tela_2018.pdf
E. T'opaees ; penaktop A. C. MacineHHukoB; M-BO Hayku U
BbIcil. oOpa3oBanus Poc. ®enepann, ®I'50Y BO "TloBomxk.
roc. Texxon. yu-T". Momkap-Oma: III'TY, 2018. - 66 c. ISBN
978-5-8158-2037-1. Dx3emruisapsl: Bcero 15.

DJIEKTPOHHBIE OGPA30BATEJIbHBIE PECYPCEHI
1. |Hayunas snekrponHnas ouommoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snekrponnas oubnmnoreka «KubepaeHnHKa» http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

209 (1)

KOMIUIEKT  ITPUBOPOB (1),
YcraHoBKa A U3MEPEHUS TEILIOTHI
napoo6pa3oBanus (1), YcraHoBka ajis
W3Y4EHHUS] 3aBHCUMOCTH  CKOPOCTH
3ByKa oT TEeMITepaTypbl (1),
YcraHoBKa Al M3YYEHUS TETJIOBBIX
nporieccop (1), VYcranoBka s
HCCIIE0OBAHUSA TEILNIOEMKOCTHU
TtBepaoro teia (1), YcranoBka ans
OTIPEJI.OTHOIICHHUS TEIUIOEMK. BO3IyXa
MIPH MOCTOSH.JABICHUU U TIOCTOSTHHOM
oovéme (1), VYcranoBka  mud
ompeAeNieHUus] W3MEHEHUS DSHTPOIUHU
(1), VYcranoBka misa ompeaeieHus
koapdun. BsazkoctH Bozayxa (1),
VYcraHoBka JUTS onpeeIeHus
ko3 uir. B3aMHOM mubdy3un
BO3Ayxa U BoagHoro mapa (1),
YcranoBka ISt OIpeJIeNIeHUs
K03 (UL TETUIONPOBOIHOCTH BO3/1yXa
(1), YcranoBka s ompeaeneHus
YHUBEPCAIBHOW T'a30BOM IOCTOSIHHOU
(1), VYcraHoBka nabopaTopHas
"T'upockon" ®M 18 (1), YcranoBka
nabopatopHas "MamuHa ATByna"
OM 11 (1), YcranoBka nabopaTopHas
"MastHuk Makcsemna" M 12 (1),
VYcranoBka naboparopHas "MasTHUK
HaknoHHbIH" ®M 16 (1), YcranoBka
nabopatopHas "MastHuk OO6epOeka"
®M 14 (1), YcranoBka naboparopHas
"Maatauk yHuBepcanbHbIH"' OM 13
(1), VYcraHoBka nabopaTopHas
"Monyns FOnra m moxyne ciasura "
®M 19 (1), YcranoBka naboparopHas
"Coynapenne mapos" OM 17 (1),
YcranoBka nabopaTopHas
"VHuounapHeii noasec ¢ Mymkon"
OM 15 (1), Kommmekr yueOHOMI
mebenu (1)

Microsoft Office
Standard, Arent Dr.Web,
Komiiekt I10 TUTS
perieHus OCHOBHBIX
MOJIb30BATEIBCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke ais BY3oB (B
2 yacTsx)

216 (I)

ABTOMAT.yCTaHOBKA

T/YCCIIe]T.CBOWCTB POBO (1),
ABTOMAT.yCTaHOBKa JI/MCCIIeI0BaHUS
CErHeTo (1), ABTOMAaTH3.CTEH]]
II/ACCIIeIOBaHUS CBOWCTB (1),

Amnmapar A CO3JaHusi MarHUTHOTO
ama NMO_1Q (1 EwAr-

Microsoft Office
Standard, Arent Dr.Web,
Kommnekt I10 TUTS
perieHus OCHOBHEIX
MOJIb30BaTEIbCKUX 3ajad,
BupTtyanbHblil npakTHKYM




ynpasierus: cnekrpomerpa AMP (1),
N3mepurens RLC-metp (1),
JlaGopatopubpiii  ctenn  "U3yuenue
JTUDJIEKTPUIECKON TPOHHUIIAEMOCTH U
auan.motHps B TB.AM (1), Mopyns
o0pabotku mudpossx ganHbx CT-20
(1), Monutop 19" ViewSonic TFT
19" VA916 (3), MynbTumMenuiiHblit
npoektop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHWIUIOT'PA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/xnaB.,MBIIIb,MOHHT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
[Tpuntep nazepubiii  HP Laser (1),
Cucremnsbiii  Omok  Cel 336/256*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp DOIIP 10- MUHU (1),
Okpan Ha mraruee 180 x 180 (1),
KommiekT yueOHoit mebenu (1)

no ¢usuke s BY30B (B
2 yacTsx)

217 (1) Komrutekt yaeOHoit mebernu (1) Microsoft Office
Standard, Areatr Dr.Web,
Kommiekr I10 JUTS
peLeHus OCHOBHBIX
MOJIb30BATEIbCKUX 3a7ad,
BupTtyanbHelil TpakTUKYM
no ¢usuke 111 BY3oB (B
2 4acTsX)

219 (1) Hocka aymuropHas 1000 * 1700 (1),[Microsoft Office

KOMIUIEKT IIPUB.APHMOH (1),

Jlabopatopnast ~ ycranoBka  "Ky0
Jlecau" (1), JTaboparopHast ycTaHOBKa
"JIuHelHbIe CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO
paspemenus" (1), JlabopaTtopHas
YCTaHOBKA "OnpenencHue
MTOCTOSTHHOU [Tmanka" (D),
JlaGopatopHas yCTaHOBKa
"DyeKkTpuuecKkass IPOBOJMMOCTH B
MOJIYTIPOBOJHUKAX " (1),
Jlabopatopnast ycranoBka "Oddekt
3eebeka"” (1), I[TPUBOP

KOMBUMHUP.1114310 (1), YcranoBka
®IIB-05-3-4"Onpenenenue
MOCTOSIHHOM TudpaKIIMOHHON
pemetku" (2), Ycranoska ®@I1B-05-4-
1 s TONydeHUs W WCCIICOBAHMS
MOJISIPU30BAHHOTO ceera" (1),
VYcranoska ®IIK 08 (1), YcranoBka
@OIIK 11 (1), Kowmmuiekr y4eOHOI
mebenu (1)

Standard, Arent Dr.Web,
Kommiekr 10 JUTS
peleHus OCHOBHBIX
M0JIb30BATEIBCKUX 3ajad,
BupryanbHblil TpakTUKYM
no ¢usuke 111 BY3oB (B
2 yacTsx)




3 212 (1) BOJILTMETP YHUBEPCAJ (2),[Microsoft

MeTaum4d. Tpyook o ¢popmar Al (1),|Komriekr
Jlaboparopuas ycraHoBka "Moct|pemieHust

kouaencaropa"UE301080-230 (2),|2 uactsx)
JlaGopatopnast ycranoBka "TpyOka
Tomcona" UE307050-230 (2),
JlaGopatopHas yCTaHOBKA
"JeKTPOBAKYyMHBII IPHOOP C y3KUM
nygKom" UE307070-230 (2),
Jlabopatopusiii komiuieke JIKD-7 (1),
Jlaboparopubrii  kommiekc  JIKD-7
"Onek (1), JIabopaTOpHBI KOMILIEKC
JIKD-b (4), Ocnumiorpad
aHaJIOTrOBLINA 1*10MI'g
(10210040/190516/0002626/20)  (2),
Ocmwmiorpad ananoroBerii 1*10MI'y
(10210040/210416/0002035/41) (1),
ONEeKTPOBAKYYMHBIN NMPUOOP € Y3KUM
mydykoM Ha ocHoBaHuu (1), Kommekt
yuebHoi mebenn (1)

Office

Konctpykuuss u3 xpomupoBanHbix|Standard, Arent Dr.Web,

10 VIS
OCHOBHBIX

Yurcroua" UE302030-230 (2),|monp30Barenbekux 3amay,
JlaGopatopHas yCcTaHOBKa|BupTyanbHblil IPaKTUKYM
"Hanpsioxenue mockoro(no ¢usuke 11 BY30B (B

Paznen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBL ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INTyOuHa YCBOEHUs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE Wu3JaraTb MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS MaTrepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHaa);

- YMEHHE MPUMEHITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIxamma OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBaHMS
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3jlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UBJIOKEHUWU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYITMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[Iponsunyteiii  |OGyuaromuiicss TBepIO 3HaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NPU  PEIICHUU
IIPAaKTUYECKUX BOIPOCOB U 3aJad, BiajeeT HEOOXOAWMBIMU
HAaBbIKaMU M IIPUEMAaMH UX BBIOJIHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBINA| OTIUYHO

MaTepuai, FPaMOTHO U JIOTHUECKU CTPOMHO €ro U3Jaraer,




JaeT MCUEPITHIBAIONINE OTBETHI HA MTOCTABIICHHBIC BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOW, MPH 3TOM
oOyJaromuicss HE  3aTpyaHsAETCs C  OTBETOM  IpH
BUJIOM3MEHEHUH  3aJlaHusl, CBOOOJHO  CIpaBISETCA C
3aJladyaMH, BOMPOCAMH MW JIPYTUMH BHJIAMH TPUMEHCHUS
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTpau4ecKon
JUTEPATypOH, TMEPUOJUYCCKUMH HU3JAHUSAMH, I[PABUIBHO
O00OCHOBBIBACT TMPHUHATHIC PEIICHHs, CBOOOAHO BIAlEET
Pa3HOCTOPOHHMMH  HAaBBIKAMH, IPHUEMAaMH  BBIOJHCHHUS
MPAKTUYECKUX paboT

7.1. Texylmiuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAaEMOCTH oOOecreuyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIMHBI
(MOayJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AucHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HAKOIMUTEILHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. llpoMexxyTouHask aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHE PE3yIbTaTOB OOYy4EeHHUS
IO AUCHUIIIINHE (MOIIyJHO) H IPOBOAUTCS C UCITIOJIB30BAHUCM (1)OHI[OB OIICHOYHBIX CPCACTB.

[IpyMeppl THUNOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (OHJIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IpOrpaMMe.
TUNOBbLIE KOHTPOJIbHbLIE 3AAAHUA NO PASOENAM

MexaHuKa

1. Koneco pagmycom 10 cm BpallaeTca BOKPYr HENOABUMKHOM OCU. 3aBUCMMOCTb IMHENHOM CKOPOCTH
ToueK Ha obo/e Koneca oT BpeMeHM 3adaeTca ypasHeHnem V=3t+t? (cm/c). Kakas dyHKUmMA onucbiBaeT
3aBMCMMOCTb YTI/I0BOM CKOPOCTM OT BPEMEHU?

1) 0,003t+0,001t?

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

2. Mpw nycKe aneKkTpoaBuraTens askopb Nnprnobpen moMmeHT nmnynabca 35 [K-c. B TeyeHne Kakoro
BPEMEHWN Ha AKOPb AEMACTBOBAN MOMEHT CU/bl BEIMYUHOM 7 H-m?

3. MNoTeHuManbHasA aHeprua YacTuubl 3agaetcsa yHkumen. U=xyz. Yemy paBHa paboTa no nepemeLleHmto
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (QaHHble npuBeaeHbl B cucteme CU)?

MonekynsapHasa ¢puUsMKa u TepMmogMHAMUKA

1. Fennit n Bogopoga nmetoT Temnepatypy 300 K. YKarKuTe OTHOLIEHME YMcna cTeneHei cBob6oabl MONEKYN
3TUX ra3os.

2. fisnexune anddysnm MmeeT MecTo NpPU HaNUYUU TPAAUEHTa ...
1) Temnepatypsl
2) KOHUEHTpauuu




3) CKOPOCTM C/IOEB KUAKOCTU MU Ta3a
4) aneKTpuyecKoro 3apana

3. Ecam C—TennoemKocTb naeansHoro rasa, C=0 cootsetcrayeT ...
1) nsobapHomy npotueccy

2) n3oxopHoMmy npoteccy

3) M3oTEpMUYECKOMY CKATUIO

4) N30TEPMMYECKOMY PaCLLUMPEHUIO

5) agnabaTtnueckomy npoueccy

3I'IEKTpVI‘-IECTBO U MarHeTusm

1. ToyeuHbIli 3apsag, +q HaxoAUTCA B LEHTpe chepuyeckort NoBepxHOCTU. YTO NPOM30NAET C MOTOKOM
BeKTopa E, ecnun chepy 3ameHUTb Kybom Toro ke obbema?

1) He nameHutca

2) Yeenmuutca

3) YMmeHblumnTCA

2. MNOCKN BO3AYLIHbIN KOHAEHCATOP 3apAANAN OT UCTOYHMKA NOCTOAHHOIO HAMPAXKEHMA U OTKAOUUAN.
KaK M3MeHUTCA sHeprna KOHAEHCATOPa, eCv NAoWaab NepekpbITUA 06KNAA0K KOHAEHCATOPA YBEAUUYNUTD
B 2 pas3a, a PacCTOAHUE MeXAY HUMM YMEHbLINTL B 2 pasa?

1) He namenutca

2) YBenmuutca B 2 pasa

3) YMmeHbluuTca B 2 pasa

4) YeennuuTtca B 4 pasa

5) YmeHblunTca B 4 pasa

3. MpoTOoH BNEeTaeT B 04HOPOAHOE MarHUTHOE MoJie NepneHANKYNAPHO IMHUAM MAarHUTHOW MHOYKUUKN U
HauyMHaeT ABUTaTbCA MO OKPYKHOCTU. MpU yBENNYEHUMN KUHETUUECKOM SHEPTrMM NPoToHa (v<<c) B 4 pa3a
pPagmMyc OKPYKHOCTH

1) ymeHblUMTCA B 2 pasa

2) ymeHbwunTCA B 4 pasa

3) yBenmuutca B 2 pasa

4) yBennuutca B 4 pasa

5) He nsmeHuTca

Kone6aHua v BonHbI

1. MOMEHT nHepumn GU3MYECKOro MasTHMKA YBEANUYNAM B 8 pas, a PacCTOAHME OT OCM BPaLLEHUA A0
LeHTpa Macc — B 2 pas3a Npu HEM3MEHHOM Mmacce MasATHMKa. Mpn 3ToM YacToTa KonebaHuit MasTHUKa
1) yBennumnaco

2) ymeHbLlMAACh

3) He n3meHunacb

2. MNOTHOCTb MOTOKA SHEPrUKM BO3POCaa B 2 pas3a, a CKOPOCTb PacnpocTpaHeHUs BOHbI — B 4 pasa. Mpwu
3TOM 06bEMHAn NAOTHOCTb SHEPrUK

1) ymeHblUMNACh

2) yBenmuunnach

3) He n3meHunachb

3. KonebaTenbHbI KOHTYP COCTOUT M3 KOHAEHCATOPa eMKOCTbIO C M KaTyLWKU MHAYKTUBHOCTbIO L.



AKTMBHOE COMpPOTMBAEHME KOHTYPa R. ECM MHAYKTUBHOCTb L KOHTYpa YBEANUYUTb, OCTABAAA OCTa/IbHbIE
napameTpbl HEM3MEHHbIMU, TO BPEMA PeslakcaLmm

1) ymeHbLINTCS

2) yBenmuutca

3) He nsmeHuTCA

BonHoBaA U KBAaHTOBaA ONTUKA

1. Mpwn BpalweHnM aHanmM3aTopa BOKPYr HanpasaeHua pacnpoctpaHeHma ECTECTBEHHOTO cseta ...

1) MHTEHCMBHOCTb CBETA 33 aHA/IM3ATOPOM U3MEHAETCA OT HYNA 40 MAaKCMMA/IbHOFO 3HAaYEeHUsA B
3aBMCMMOCTM OT yr/1a MOBOPOTA aHaaAM3aTopa.

2) MHTEHCMBHOCTb CBETA 33 aHA/IM3aTOPOM He 3aBUCUT OT Yr/1a NOBOPOTA aHaIM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLUAETCS B 2 Pa3a OT ero MaKCMMaslbHOTO 3HAYEHUsA B 3aBUCMMOCTM OT yI/1a
NoBOPOTa aHaAN3aTopa.

2. Habnwopaetcs ssneHune BHewHero ¢otoadpdekTa. Mpn atom c ymeHbleHnem A/IMHbI BOJIHbI
najatoLwero cBeTa yBesamyarcs...

1) KpacHas rpaHunua ¢oToaddekTa

2) BeIMYNHA 3a4€ePKMUBAIOLLEN PA3HOCTU MOTEHLMANOB

3) sHeprus ¢oTOHOB

4) KNHETMYECKas SHepPrusa 3N1eKTPOHOB

5) paboTa Bbixo4a 3/1€KTPOHOB U3 MeTaiNa

3. NneHka (n=1,5) ocBelleHa NajatoWmMmmM NepneHaANKyAAPHO KenTbimu ydamm (600 Hm). Mpu Kakoi
HaMmeHbLlen TonwmHe nneHka B OTPAXKEHHOM ceete 6yaeTt KasaTbcs YepHoli? OTBET BBEAUTE B HM.

dusmka atomos u monekyn. dPusnKa Teepgoro Tena

1. lnA aneKTpoHa Ha NepBoOM U BTOPOI opbuTax B BOAOPOLONOAOOHOM MOHE refina OTHOLIEHME CKOPOCTEl
v1/V, paBHo...

1)4

2)1/2

3)1/4

4)2

2. OnpegennTe OTHOLWEHNE MUHUMANbHbIX 4acToT GOTOHOB B cepuax banbmepa u MaweHa. OTBeT BBEAUTE
B BuAe a/s, Hanpumep: 235/9.

3. YKaKuTe 3aBMCMMOCTb OT M1aBHOrO KBAHTOBOIO YMC/a paguyca N-0i CTauMoHapHON 0p6uTsl.
1) n?

2)n

3)1/n?

4)1/n

HYNEBOW BUNET

Bonpoc 1. [IoTOK BEKTOPA HAaNPAXEHHOCTU 3/1eKTpPoCcTaTU4eckoro nons. Teopema OcTporpagckoro-raycca
ONA SNEKTPUYECKOro Noia B BaKyyme.

Bonpoc 2. [lpn:keHne maTepuanbHOM TOUYKM NO OKPYKHOCTU: YroN MOBOPOTA, YI0BasA CKOPOCTb, YI/10BOE
YCKOpeHue.



MpakTuyeckoe 3agaHue. B 3akpbiTom cocyse obbemom V = 2 1 npu Temnepatype t = 10 °C HaxoauTca a3oT
maccolt m = 12 r. MNocne HarpeBaHMA AaBAEHME B cocyae CTano paBHbim p = 1.33 MIMa. Kakoe KonnyecTeo
TennoTbl ?? coobLeHo rasy npu HarpeBaHUn?

[Iepeuenb BOIPOCOB AJIsl HPOBEAECHUS POMEKYTOUYHON aTTECTALUU
Bonpocbl K 3K3ameHy (2 cemectp)

1. MaTtepuanbHas TouKa, abcontoTHo TBepaoe Teno. Cucrema otcyeTa. TpaekTopus, NyTb, NepemeLLeHme.
2. MNocTynatenbHoe AsuxkeHue. Bektop cpegHel ckopoctn. MrHoBeHHasa ckopocTtb. CpeaHan nytesas
CKOpPOCTb.

3. CpegHee yckopeHune. MrHOBeHHOE ycKopeHUue. BEKTop NONHOro YCKOPEHMA N ero CocTasasaloLLme.

4. nxkeHne maTepuanbHOM TOUKM NO OKPYKHOCTU. YTON NOBOPOTA, YI/10Basa CKOPOCTb, Yr/10BOE
YCKOpeHue.

5. CBA3b Yr/I0BbIX N IMHEMHbIX BEJINYMH.

6. MNepBbIt 3aKOH HbtloToOHa. MHepunanbHblie cUCTEMbI OTcHeTa. MoHATUE MHEPTHOM U FPaBUTALMOHHOM
macc.

7. MoHATne cunbl. BTopoit 3aKkoH HbtoToHa. MMnyabe Tena n MMNynbc cubl. 3aKOH U3MEHEHMA MMIMY/IbCa
Tena. YpaBHeHUe ABUKEHMA B AMHAMUKeE.

8. Bzaumogpencreme ten. Tpetuit 3akoH HbtoToHa. mnysibe cnuctemol TeN. 3aKOHbl USMEHEHUA U
COXPAHEHMA MMMYIbCA MEXAHNUYECKOM CUCTEMDI.

9. LleHTp macc. YpaBHeHMe ABUKEHUA LEHTPa Mmacc.

10. NoHAaTMe paboTbl B MexaHMKe. PaboTa NOCTOAHHOW U NepeMeHHOMN cubl. MOLLHOCTb.

11. NoHATME 3HEpPrnMn B mexaHuKe. KMHeTMYECKaa sHeprus.

12. MoTeHumnanbHasa sHepruns. CBA3b MeXKay NOTeHUMaNbHOM SHEPrMen 1 CUNoN.

13. MonHaa mexaHuyeckas sHepruaA. 3aKoHbl USMEHEHUA U COXPAHEHMA NOJIHON MEXaHUYECKOWN SHEepPruu.
14. InHamMKa BpaLWaTenbHOro ABMKeHUA. MOMEHT MHEPUMN MaTepPUaIbHOM TOYKU, CUCTEMbI
MaTepuanbHbIX TOYEK, Tena. Teopema LLteiHepa.

15. KnHeTnyeckas sHeprmna spawatoweroca Tena. KWHeTuyeckaa sHeprua Tena, y4acTByoLWero Bo
BpaLLATENbHOMOCTYNATE/IbHOM ABUMKEHUN.

16. MOMEHTbI CUbl OTHOCUTE/IbHO TOYKM U OTHOCUTENbHO OcK. PaboTa npu BpalaTesibHOM ABUNKEHUN.
OcCHOBHOE€ ypaBHEHUE ANHAMMKMN BPALLATE/IbHOIO ABUMMKEHMUA.

17. MOMEHTbI MNyAbCca MaTepuabHOM TOYKM OTHOCUTENIbHO TOYKU U OTHOCUTENbHO OCcK. MOoMEHT
MMNY/bCa TeNa OTHOCUTE/IbHO OCU. 3aKOH COXPaHEeHNA MOMEHTA MMNY/IbCa U ero NpUMeHeHue.

18. MoneKkynsapHaa ¢u13nka u TepmoamHammKa. CTaTUCTUYECKUIA U TEPMOANHAMNYECKUIN MeToAbI
nccnenoBaHMA BelecTsa. TepmoanHammyeckue napameTpsl.

19. MaeanbHbii ras. 3aKoHbl MAaeanbHOro rasa. OCHOBHOE ypaBHEHNE MONEKYNAPHO-KMHETUYECKON TEOPUN
nAaeanbHOro rasa.

20. 3akoH Makcsenna o pacnpenesieHUM MoNAeKyn naeasibHOro rasa no CKOPoCTAM

21. bapomeTpunueckan ¢opmyna. PacnpeaeneHme bonbumaHa.

22. Yucno cteneHein cBob6oabl MONEKY/bl. 3aKOH paBHOMEPHOro pacnpeaesieHMa SHepPrmmn no cTeneHam
cBoboAbl MONeKyn. BHYTpeHHAA sHeprns naeanbHoro rasa.

23. TennoTa u paboTa. MNepBoe Hayano TepmMoaANHaAMUKK. MprUMeHeHMe NepBoro Havyana TepMoaNHaAMUKK
K pPas/IMyHbIM NpoLLeccam.

24. TennoemkocTb. YpaBHeHMe Maliepa. PU3MYECKUN CMbIC/ YHUBEPCA/IbHOW ra30BOM NOCTOAHHOM.

25. AgnabaTtmyeckuin npouecc. YpaBHeHue lyaccoHa.

26. TepmoanHammyeckunin unkn. KNA umkna. O6patmmble u HeobpaTumsble npouecchl. Linkn KapHo.

27. dHTponua. CTaTUCTUYECKOE TO/IKOBAHME SHTPONMKU. BTopoe Havyano TepmMogMHAMUKM.

28. dneKkTpocTaTnyeckoe nose. HanpsarKeHHOCTb 3NEKTPOCTAaTUYECKOro noaA. loae TouevyHoro 3apaaa.



MpunHUMN cynepnosnumnm aNeKTpocTaTuyeckoro nond. Cuaosble IMHUN SINEKTPOCTAaTUYECKOro NoA.
29. TTOTOK BEKTOpPA HANPAXKEHHOCTU 3/IEKTPOCTAaTUYECKOro noaa. Teopema aycca 4na 3NeKTpUYecKoro
nonsa B Bakyyme. MpnmeHeHne Teopembl [aycca K pacyeTy 3N1eKTPOCTaTUUECKMX NONEN 3aPAKEHHOM
H6ecKOHeYHOM NN0CKOCTH, chepbl, LWapa U LMAMHAPA B BaKYyME.

30. NoTeHuman anekTpocTaTU4ecKoro noaa. PasHocTb NOTeHUMaNnoB. CBA3b MmeXay HanpAXKeHHOCTbIO U
NnoTeHLManoM. IKBMNOTEHUMANbHbIE NOBEPXHOCTU. PaboTa no nepemelleHmto 3apaga B none.

31. MpoBOAHMK B 31EKTPOCTATUYECKOM Nosie. EMKOCTb yegUHEHHOro npoBoAHMKa. KoHaeHcaTopsl.
EmKocTb KoHgeHcaTopos. CoeagnHeHMe KOHOEHCATOPOB.

32. DHeprma CMCTEMbI 3/IEKTPUYECKUX 3aPAL0B. DHEPrma 3apAKeHHOro NpoBOAHMKA N KOHAEeHcaTopa.
JHeprua anekTpuyeckoro noas. O6bEMHan NJOTHOCTb SHEPTUN.

33. ManekTpuK B aneKTpuyeckom nonae. Nonapusayma UaneKTpUKoB.

34. dneKTpuyecKoe nose B gMaNeKTpuke. Ananekrpnyeckan NpoHULAEMOCTb. BeKTop aneKTpuyeckom
MHAYKUMN.

35. 3aKoHbl NOCTOAHHOrO TOro. Knaccmyeckaa Teopua aNeKTponpoBOAHOCTH.

36. MarHuTHoe nosie. BeKTop MarHUTHOM MHAYKUMWN. CNOBble IMHUWN MAarHUTHOTO NOAA.

37. MarHuTHoe noJsie NpoBOAHMKA € TOKOM. 3akoH buo-Casapa-/lannaca. lMpuHuun cynepnosnuunm
MarHUTHbIX NONEN.

38. [eiicTtBME MArHUTHOIO NOAA Ha NPOBOAHMKK € TOKOM. Cnna Amnepa.

39. [leficTBME MArHMTHOIO MOJIA Ha ABUKYLMECS 3apAabl. [l BUKEHNE 3apsKEHHbIX YacTuL, B
3/1IEKTPUYECKOM M MAarHUTHOM nonsx. 06obuweHHan cuna JSlopeHua.

40. PaboTa no nepemeLleH1I0 NPOBOAHMUKA U KOHTYpa C TOKOM B MarHUTHOM MnoJe.

41. MarHuTHoe noJe B Bellectse. [lna-, napa- n peppomarHuTHbIE BELLECTBa.

42. INeKTpoMarHMTHasa MHAYKUMA. ABneHne camomHayKumn. 3akoH Papaaes. Mpasuno JleHua. Tokn ®dyko.
43. SHeprus MarHMTHoro nosa. O6bemMHasa NAOTHOCTb SHEPITUM MAarHUTHOTO NOAA.

Bonpocbl K BPK (3 cemecTp)

1. OcHoBbl Teopun MakcBenna. PacnpoctpaHeHne nepeMeHHOro 31eKTPOMArHUTHOTO NOAA B BUAE BOJIHbI.
2. KonebaTtenbHble npoueccbl. FapMmoHUYeckme KonebaHma 1 X XapaKTePUCTUKN.

3. MexaHun4yeckmne rapmoHuyeckme KonebaHua. FlapmoHmndeckuii ocunanatop. MNMpyRuHHbIA, GUsnyeckuii u
MaTeEMATMYECKNIN MAATHUKMN.

4. CBoboaHble aneKTpryeckue rapmoHuYeckne konebaHma B KonebaTenbHOM KOHTYpe.

5. CnoxKeHune rapmMoHMYecKknx KonebaHuii ogHOro HanpasaeHUA U OAMHAKOBOM YacTOTbl.

6. CnoxkeHue AByX B3aMMHO NepneHaUKyNapHbIX KonebaHWi 0AMHAKOBOM YacToTbl.

7. 3aTyxatowme konebaHma. ABToOKo1Ie6aHUsA. BbIHyXKaeHHble KoebaHus. PesoHaHc.

8. BonHbl. NMpupoga u knaccudmkauma BosH. YpaBHeHWe beryLieli BOAHbI. XapakTepucTUKa BoaH. PasoBas
CKOPOCTb BOJIHbI.

9. MpuHuMN cynepnosnumm BoaH. UHTepdepeHLUna BonH. CToAYME BOHDI.

10. DneKTpoMarH1THbIE BOJ/IHbI U UX CBOMCTBA. BekTop YMoBa-MoOMHTUHTa.

11. OTparkeHue n NpenomMmaeHne 3N1eKTPOMArHUTHBIX BOJIH Ha rpaHuLe pasgena ABYX AN3NEKTPUYECKNX
cpea.

12. NUHTepdepeHLUnn cBETOBbLIX BOH. YCI0BUA MaKCUMYMa U MUHUMYMa NpU uHTepdepeHumn. OnbIT
HOHra.

13. AndpaKuma cBETOBbIX BOH. YCI0BUA HabaogeHna andpakumu.

14. NpuHumn MNonreHca-dPpeHens. MeTog 30H PpeHens.

15. Andpakumna PpayHropepa Ha NIOCKOM LWenn Npu HOPMaabHOM NafeHUN CBeTa.

16. Andpakuma ®payHrodepa Ha ANDPAKLUNOHHOM peLleTKe.

17. Aucnepcua cBeTOBbIX BOH. HOpMasnibHasa M aHOMasibHaA aucnepcus.

18. MNonapnsayma cBeTOBbIX BOJH.

19. TennoBOE M3NIyYEHUE M EFO XapPaKTEPUCTUKN. ABCONIOTHO YepHOE Teno.

20. 3akoH Knpxroda. PaBHOBECHOCTb TEM/IOBOrO U3yYEHUS.



21. 3aKoHbl CtedaHa-bonbumaHa, cmeleHns BuHa.

22. dopmynbl Penea-AxunHca u MNnaHKa. M'nMnoTtesa o KBAHTOBOW NpUpPoOAE TENJIOBOTO U3/TyYEHUS.
23. Bugbl otoaddekTa. 3aKkoHbl BHelwwHero ¢potoadpdeKTa. YpaBHEHNE DNHLITENHA ANA BHELIHERO
doToadpoekKTa.

24. SHeprma. Macca n umnynbC CBETOBbIX KBAHTOB. [laBieHue cBeTa.

25. BonHOBble cBOMCTBA MUKpoyacTul,. Teopua ae bpoiins.

26. YpaBHeHue LWpeaunHrepa n npuHUmMn HeonpeaeneHHoctu lelizeHbepra.

27. CtpoeHue aToma Bogopoaa no bopy.

28. Teopua CTPOEHUA MHOFO3/1IEKTPOHHbIX aTOMOB M 06pa3oBaHME ONTUYECKUX CMEKTPOB.

29. CTpoeHne aTOMHOrOo Agpa. JHeprua ceasun aaep. dedpekT maccol.

30. PagmnoakTuBHOCTbL. Bnabl aAgepHoro pacnaga.

31. 30HHaA TeopuA TBEPAOro Tena.

32. dnemeHTapHbIe YacTULbl. TUNbl B3aMMOAENCTBUM OOBEKTOB MaTeEPUU.



