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Pabouas nmporpamMma cocTaBiieHa ¢ y4€TOM TPEOOBaHMIA:

® [IOpsiIKA  OpPraHM3allMd U OCYLIECTBJICHHMs  0Opa3oBaTEJbHOM  AEATENbHOCTH IO
o0pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO O0pa30BaHUS — MporpaMMaM OakajiaBpuarta, MporpaMmmam
CIELUAIIUTETa, NpOrpaMMaM MAarucTpaTypbl, YTBEP)KICHHOIO IpHKa3oM MMHHUCTEPCTBA HAyKu H
BhIciIero oopa3zoBanus Poccuiickoii @enepaunu ot 06.04.2021 Ne 245;

e (exepalbHOrO TIOCYJapCTBEHHOIO O00pa30BaTEIbHOIO CTAaHIApTa BBICIIEr0 OOpa3oBaHMs -
OakajmaBpuaT 10 HampaBieHHio moAroToBku 36.03.02 3oorexHus, yrBepxkiaeHHoro IIpukazom
MunHcTepcTBa HayKH W BhICIHIero oOpaszoBanus Poccmiickoit ®@eneparuu ot 22.09.2017 Ne 972. (c
M3MEHEHUSIMU U JIOTIOJIHEHUSIMHU )

[IpenogaBaTenu, MOArOTOBUBIIKE PA0OUYIO IPOTpaMMYy:
ACCHCTEHT

kadenpsl HGOPMAITMOHHBIX TEXHOJIOTHH,
MaTEeMaTHKU U PU3UKH A.B.Ceménos

PaGouas mporpamma paccMoTpeHa Ha 3aceianuu kadeapbl MHOOPMAIIMOHHBIX TEXHOJIOTHH, MAaTEMATUKH
u pusuku (mpotokos Ne 10 ot «27» mast 2024 r.).

3aBenyrommii kageapou B.1IO. Unbun

Pabouas nmporpamMmma peKOMEHI0BaHa K MCIOJIb30BAHUIO B YICOHOM MPOIIECCE METOANYCCKON KOMHUCCHUEH
dakynpTera nuieBsix TexHonoruit (IIporokosa Ne 10 ot «03» uronst 2024 1.).

IMpencenaresib METOAUYECKON KOMUCCHHA A.10. MenBeneB

PykoBoauTenb 0CHOBHOM NMPodecCHOHATbHOMI
o0pa3oBaTe/IbHOI NPOrpaMMBbI ILII.beikaxopoB




1. Ilpeamer. Ilesn u 3aga4u AMCUMILIMHBI, €é MECTO B CTPYKTYpe OCHOBHOM

0o0pa3oBaTe/IbHOI MPOrPaAMMBbI

IIpenMeroM MMCUUIUIMHBI SIBISIOTCS OCHOBHBIC 3aKOHBI MEXAaHHMKH, MOJICKYJISIPHOH (GU3HKU |
TEPMOJMHAMHKH, HIIEKTPUUECTBA U MAarHETU3Ma, ONITUKH, aTOMHOH U SIIEpHON (PU3UKH.

Leabio AMCHUNJINHBI SIBJIsIeTcst JOPMUPOBAHUE KOMILIEKCA 3HAHUI 00 OpraHW3allMOHHBIX, HAYYHBIX U
METOAMYECKUX OCHOBax (DU3HMKH, (OPMHUPOBAHHE y CTYAEHTOB IIEJIOCTHOM E€CTECTBEHHOHAYYHOW KAPTHHBI
MHpa; U3yYCHHUE METOIOB (PM3MUUECKUX WCCIICNOBAHUM M (PU3UUECKHX MPHOOPOB, KOTOPBIE UCHONIB3YIOTCS B
CEJILCKOM XO035IICTBE, COBPEMEHHOM CTPOHUTEIBCTBE U APXUTEKTYPE; M3ydeHHE (PU3MUECKHX SBIICHUIMA, KX
B OCHOBE IIPOCKTHPOBAHHSI, CTPOUTEIIBCTBA U BBIOOPA CTPOUTEITLHBIX MAaTEPUAIIOB.

OCHOBHBIMY 32/124aMHU M3y9CHUS TUCIUTLTUHBI SIBIISTFOTCSL:

— W3YYUTh OCHOBHBIC (DM3UUECKUE SIBICHUS, (QYHIAMCHTAIbHBIC TIOHATHS, 3aKOHBI M TEOPHUU
KJTACCHUECKOHM U COBPEMEHHOH (DH3UKH;

— BBIpAa0OTAaTh YMEHHS IMPUMEHSThH MOyYCHHBIC 3HAHUS 110 (PH3UKE TIPH M3YYCHUU IPYIUX UCIUTUIHH,
BBIICJISITh KOHKPETHOE (PU3MYECKOe CoAepKaHue B MPUKIAIHBIX 337a4ax Mpo(eCcCHOHATBHOM JIeITebHOCTH,
CO3J1aBaTh M aHAJIM3UPOBATH TEOPETUYCCKUE MOJICITH SIBJICHHUI U ITPOLIECCOB;

— cOpMHPOBATh IIETIOCTHOE TIPEACTABICHUE O (DH3UKE, €€ POIM B COBPEMEHHOH CHCTEME 3HAHWW |
MOHUMaHKEe HEOOXOJUMOCTH MaTEMaTHUECKOT0 00pa30BaHus B IOJIrOTOBKE OaKaaBpa;

— oOecrieunTh TOMyYeHHE (DyHIAMEHTAIBHBIX 3HAHWH, HEOOXOAUMBIX ISl HM3Yy4ECHHs IUCHIUTLIAH
€CTECTBEHHOHAYYHOT'O IIUKJIA U CIICIIHUATbHBIX JUCIUILINH;

— Hay4YHUTh CaMOCTOSITEIILHON PabOTHI C IUTEPATYPOH MO (PU3HKE U €€ TIPHIIOKEHHUSIM.

MecTo AMCHUIVIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOM POrpaMMbl.

Juctmmmmaa  «@usuka» OTHOCUTCA K auciuiuinHaM  ooskarensHoM vactu (B1.0.18) ocHoBHOM
npoeccuoHanbHOW 00pa3oBaTeNbHON MporpamMmbl Bhiciiero oOpasoBanus (mamee — OIIOII BO) mo
HarpasiieHuto noArotoBku 36.03.02 3ootexHus

OcHoBbIBaeTcs Ha ©0ase aucUMIUIMHBL «DU3MKa», TPEAIIECTBYIOIIETO CPEIHEro WM CPEJHEro
crienmaibHOro obpasoBanus. Copep)KaTenbHas 4YacTh JUCHUIUTHBI «DH3MKa» OXBAaThIBACT CICAYIOLIHNE
BOITPOCHI: MEXaHUKA, MEXaHHUKa >KUJIKOCTEN U Ta30B, MOJIEKYIsIpHAst (PU3KKA U TEPMOJMHAMUKA, DJIEKTPUIECTBO
Y MarHeTu3M, ONTHKA, aTOMHAsI U siiepHast (H3HKa.

[pemmectByet 6moky 3 I'ocynapcTBeHHast uToroBas arrectais «[loarotoBka Kk mporeaype 3aiumrhl 1
3alllMTa BBITYCKHON KBaM(puKkanmoHHoi padoten (b3.01)

2. IlepeyeHb IIIAHNUPYEMbIX Pe3yJIbTATOB 00y4YeHHS N0 JUCHHUILINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTeJIbHOM
NPOrpaMMbl

Koambt DopMyHpOBKa Mmkaroper ILnanupyemsie
KOMIIeTeHI Uil KOMIIETEHIIM U AOCTILREHHA pe3yJbTaThl 00yYeHust
KOMIIeTEeHIIUH
OIIK-4 Cnoco0OeH 000CHOBBIBATh U OIIK-4.1. 3HaTh: Qpuznyueckue
pean30BHIBATH B WuTepnperupyer u 3aKOHBI U SIBIICHUS U
npodeccuoHanbHOM WCTIONB3YeT OCHOBHBIE | yMETh HHTEPIPETUPOBATH
JeSITeIbHOCTH COBPEMEHHBIE €CTECTBEHHBIE, ux
TEXHOJIOTHH C UCIOJIb30BaHUEM | OMOJIOrHYEcKHe U YMeTh: IpUMEHSTH
npUOOPHO-MHCTPYMEHTAIBHON | TpodecCuoHaNbHbIe 3aKOHBI (PU3UKHU IS
0a3bl ¥ UCTIOJH30BATh OCHOBHBIE | TIOHSTHS W METOMBI UTSl | PEHICHUS MPAKTUISCKUAX
€CTEeCTBEHHbIEC, OMOJIOTUYECKUE | peIlIeHUs 3a1a4
U nipodeccuoHaIbHbIE IOHATHS, | oOlenpodeccnoHalbHbl | UMeTh HABBIKH
a TaKk)Ke METOJIbl IPU PELICHUH | X 3a7a4 MpUMEHEHHs! (PU3NYECKUX
obmenpogecCHOHAIBHBIX 3a71a4 3aKOHOMEPHOCTEH B
MIPAaKTUYECKOU
JEeSITeNbHOCTH




3. O0béM TMCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

3aouHas OuHo-3a04yHas
Ounast popma o0ydeHUS dbopma dbopma
o0ydeHus oOy4eHus
B TAIO Bcero Bcero
Buasr pabot cemectpamt
Bcero % % %
[&] 0] (D]
= = =
3 3 3
N N N
O61mas Tpya0EMKOCTh
JUCIUTIIMHEL, 3a4.€/1./9aC0OB, B 3/108 3/108 3/108 -
TOM YHUCJIE:
KonraktHas paboTa, 4acos: 36 36 10 -
- JIEKLIUU 12 12 4 -
- MPAKTUICCKUE
(ceMmuHApCKUE) 3aHATHS i i i i
- 1abopaTopHbBIC PAOOTHI 24 24 6 -
CamocrositenbHas padbora, 79 79 62 ]
4acoB
KonTtpons, yacos - - 36 -
Bun npomexxyTouHoi
aTTeCTAIIH (30UET, SK3aMEH) 9K3aMeH 9K3aMeH IK3aMeH -
4, Copepxanue QMCHUIIMHBI
4.1. Paznenbl AUCHMIUIMHBI M BBl 3aHATHH (TeMaTH4YeCKMi MJIaH).
lij‘.l-)'l Paszjaen aucuunjnHbi(Tema) J 3 JIP CPC
Ounas ¢popma o0y4eHus1
Monyns 1. «MexaHuKa 3 - 6 18
Monynsb 2. «MonekynspHas Gu3nKa U TEPMOAUHAMUKA. 3 i 5 18
MexaHuka JKUIKOCTEN U Ta30B)
Monyinsb 3. «9Qnekrpocrartuka. [IoCTOSAHHBIN AJIEKTPUUECKUM TOK. 3 i 6 18
DJIEKTPUUECTBO U MArHETHU3M»
Moy 4. «OnTrka. ATOMHAs U siiepHast (PU3HKa 3 - 6 18

Bcero 12 - 24 12

3aounas popma 00yyeHus

Mopynsb 1. «MexaHukay 1 - 1 16
Monynb 2. «MonekynspHas Gu3nKa U TEpMOAUMHAMUKA. 1 i 9 14
MexaHuKa )KUJIKOCTEN U Ta30B)

Monynb 3. «9nektpocratuka. [IoCTOSHHBIN JIEKTPUYECKUI TOK. 1 i 9 16
DJIEKTPUYECTBO U MAarHETU3M»

Monyims 4. «Ontuka. AToMHas U sifepHast (pr3rKay 1 - 1 16

Bcero 4 - 6 62

OuHo-3a04Hast popma oOyueHHnst




4.2. ConepxaHue pa3/iesioB y4eOHOM AUCHUTIIHHBI

Moayasb 1. «MexaHuka

Tema 1. Mexanuueckoe ABM)KEHUE MaTEpUaIbHON TOYKU U TBEPJOTO TENa.

Cucrema otcuéra. IIpoctpancTBo, Bpems ABuxkeHue. MarepuanbHas Touka. AOCOIIOTHO TBEpAOE
teno. [lapamerpel nABMKEHHS (pajMyC-BEKTOp, IE€PEMEILIEHUE, CKOPOCTb, YycKopeHue). [lpuHiun
OTHOCUTENBHOCTH ['anmunes. CBoWCTBa MNPOCTPAHCTBA M BPEMEHUM B MHEPLUUAIBHBIX CHCTEMAX.
[IpssMonuHENHOE U KpUBOJIMHEWHOE ABMKeHUE. Tpaekropus. KnHemaTnka 1ocTynareabHOrO JBUKEHUS.

Tema 2. /lnHaMMKa NOCTYNATEIbHOTO JBUYKEHUS MAaTE€pUAIbHOM TOYKM U TBEPIAOTO Tena. 3aKOH
COXPAHEHHUS UMITYJIbCa.

Jlunamuka nocrtynarenbHoro asuxkeHus. Cuna, macca. 3akoHbl HproTOHa. 3aKOH COXpaHEHUs
HMIIyJIbCa U €ro CBA3b C OJHOPOJHOCTBIO mpocTpaHcTBa. Heymnpyruii ymap. ®yHnameHTalbHbIE
B3aUMOJICUCTBUS U CUJIbL. PeakTUBHOE IBUKEHUE.

Tema 3. Cuiibl B MEXaHUKE.

KoncepparuBHbie cuctembl. Cuila TAXKECTH. 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOPEHUE
cBoOoaHOrO najaenus. Padbora cuiel Tsxectu. Kocmuueckue ckopoctu.

Cuna ynpyroctu. Cuna tpeHusi. Buabl Tpenus. 3aBUCUMOCTb CHJIBI TPEHUSL OT CKOPOCTH JABUKEHUS
u napyrux ¢akropoB. Heunepuumanbuble cucrembl orcueta. Cuiibl MHEpPUMHM NpU KPUBOJMHEHHOM
nBukeHud. L{eHTpobexxHbie cuiibl HHEpUUU U ciiibl Kopuonrca BO BpallarolIMXcsi CUCTEMax OTCYeTa U
UX MPOSIBJIICHHUE Ha 3eMII€.

Tema 4. PaGota u sHeprus. 3aKOH COXpaHEHUS JHEPTUH.

OHeprus Kak yHUBEpCaJbHas Mepa pa3iudHbIX (OpPM JBMIKEHUS U B3aUMOJEUCTBUS MaTEPUU.
PaGoThI cuiibl 1 ee BoIpakeHUE Yepe3 KpUBOJIMHEHHbIN nHTerpail. Kunetuueckast HEprusi MEXaHU4eCKOn
CHCTEMBl W €€ CBs3b C paboTOH CWII, TPWIOKEHHBIX K cucreme. [lome kak Qopma wmatepuw,
OCYUIECTBJISIONIAs CUJIOBOE B3aMMOJECHCTBHE MEXAYy YacTULAaMU BemlecTBa. [loTeHuumanbHas 3HEpruu
MAaTepHAIIbHON TOYKH BO BHEIIHEM CHJIOBOM IIOJIE M €€ CBA3b C CHJIOW, ACHCTBYIOIIEH HA MAaTEPHATbHYIO
Touky. [loTeHIMaNbHAas YHEPTHsl CUCTEMBL. YTIPYTUuil yaap. DHeprusi ynpyro neGopMHUpOBaHHOTO Tela U
IPaBUTALlMOHHOTO B3aUMOJEHCTBHUS Tel. 3aKOH COXPAHEHUS MEXAaHMYECKOM HSHEPruu M €ro CBS3b C
OJIHOPOJIHOCTBIO BpPEMEHU. 3aKOH COXpaHEHUsT M NPEBpallleHHs] SHEPIMM KaK MPOSBIECHUE
HEYHUUYTOKUMOCTH MaTepuu U ee IBHKeHHs. [Ipumepbl mpuMeHeHUs! 3aKOHOB COXpPaHEHUsS! UMITYJbCca U
SHEPTHUH.

Tema 5. /lunamuka BpamaTenbHOr0 ABMKEHUS. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

MoOMEHT cuibl U MOMEHT HMITYJIbCa MEXAaHUYECKOW CHUCTEMbl OTHOCHUTENBHO TOUKH (IIOJIIOCA) U
OTHOCHUTENIbHO HEMOJBHUXHOW OCcH. MOMEHT MHEpLUUU TBEPAOro Tejaa OTHOCUTEIIBHO OCH. YpaBHEHHE
JUHAMUKH BpallaTesIbHOIO JIBU>KEHUS! TBEPAOTO Tejla OTHOCUTENIBHO HENOABMXKHON ocu. KuneTtnueckas
SHEPrusl BpALIAIONIErocsl Teia. 3aKOH COXPaHEHHs MOMEHTAa UMITYJbCa M €ro CBSA3b C M30TPOMHOCTHIO
MPOCTPAHCTBA.

Tewma 6. 'apmoHnueckue koeOaHus.

Mastauku. [uddepeHnuansible ¥ KHHEMAaTUYeCKHWE ypaBHeHHs KoseOanuid. [lapamerpsr
kosneOanuil. CBoOoanble kojeOaHusa. CKOpPOCTh, YCKOPEHHE M JSHEPrusi KojeOaTeIbHOro JBUKEHHS.
Crnoxenue konebaHuil. 3atyxaromue konebanus. JuddepeHnuanbHoe U KMHEMaTUYECKOe ypaBHEHHS
koneOanuil. Ilapamerpel koneOanuii. J[lekpement 3aryxanus. Kosdduument 3atyxanus. Bpews
penakcanuu. Armnepuonudeckre KoiiebaHus. BbiHyxkaeHHble KoseOaHus. [lapaMeTpbl BBIHYXICHHBIX
koseOanuil. Pezonanc. ABTokonebanus.

Tema 7. BomHOBBIE IPOLIECCHI.

Bonubl, Mmexanusm ux oOpazoBanus. [IpomosibHBIE M TIOTIEpEYHBIE BOJIHBIL. Y pPaBHEHHE OETyIIen
BOJHBL. JlnmuHA BOJMHBI M BOJHOBOE uucio. [lpuHimun cyneprno3unuu BodH. KorepeHTHbIE BOJIHBI.
NnTepdepennus BosH. CTOs/uME BOJTHBL. Y PaBHEHHUE CTOSIUEH BOJIHBL.

Tema 8. OCHOBBI aKyCTHKH.

AKyCcTHYECKHE BOJHBI, WX xapakTepuctuku. Dddexr [ommepa. 3ByK M €ro XapakKTEPUCTUKH.
Wubpa3Byk U yIbTpa3ByK B PUPOJIE.

Monayasb 2. «MexaHuka ;KuaKocTeil u razo. MosekyasipHasi GU3MKa ¥ TEPMOTUHAMUKA»

Tema 9. 'mapoanHamuka. 3aKOHBI MEXAHUKH KUAKOCTEH U ra30B.



Xapakrepuctuku xxuakocreil. [loBepxnoctHoe HaTskeHne. CmaunBanue. KpaeBoit yron. MeHucku.
Kanunnsapusriii a3 dekr.

Tema 10. MonexymsipHas Gpu3uka.

[Ipenmer monexkynspHoil ¢u3uku. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
UJcabHbIX Ta30B. MoJIEKyIsIpHO-KMHETUYECKasi MHTepIpeTanus Temneparypbl. CpeaHsisi KHHETHYECKast
SHEPrusi MOJEKYJbl. 3aKOH PAaBHOMEPHOIO pacHpeleleHHs] SHEPruil Mo CTeneHsM CBOOOMbI. 3aKoH
MakcBeria o pacnpeeneHIl MOJIeKyI ra3a o ckopoctaM. OnsiT HItepHa. bapomerpudeckas popmyna.
Pacnipenenenne bonbimana. CpeaHee 4HCIIO CTOJIKHOBEHHMH U CpefHssl JJMHA CBOOOJHOrO IMpoderna
MOJIEKY!L.

Tema 11. BnaxxnocTtb Bo3ayxa.

BnaxsocTs Bo3nyxa. Touka pocel. MeTosbl H3MepeHUs BIaXXHOCTU BO3ayXa. BiusHue BilaxHOCTH
Ha OMOJIOTMYECKHUE U MEXaHUYECKUE OOBEKTHI.

Tema 12. SIBnenus nepeHoca.

I'paguent gusnyeckoii Benuuunbl. Auddysus, 3akon Ouka. BuyTpennee tpenue, 3akoH HproToHa.
TemmonpoBoiHOCTE. 3akoH Dypre. OOImIas XapaKTepPUCTHKA SIBICHUH TIEpeHOCa.

Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSIHUM.

Pabora raza mo wusMeHeHHIO 00BEMA. BHYTpeHHsST SHEPrusi TEPMOAWHAMHYECKOW CHCTEMBI.
IlepBblii 3aKOH TEPMOAMHAMUKY, €TI0 IIPUMEHEHUE K H3ompoueccaM. TemnoémkocTs uaeanbHoro raza C,
u C,. Pabora raza B pasHbIX u3omporeccax. Anuadatuyeckuil mporecc. YpaBHenue Ilyaccona.
HamnpasnenHoCTh ipoLieccoB B npupojie. BTropoii 3aKkoH TEpMOINHAMUKH.

Tema 14. TepmoaunaMuka HEOOPATUMBIX MTPOIIECCOB.

OO6parumbiii 1 HeoOpaTuMblil nportecchl. [ukn Kapno. KITJI nukna Kapro. @usndeckas nmpuanHa
HEOOPaTUMOCTh IPOLIECCOB MPHUPOABI. DHTporus W e€ ¢uzndeckuid cMbica. [IpuHIMIT BO3pacTaHUs
SHTPOIHUH.

Moayabs 3. «Juaekrpocratuka. I[loCTOSIHHBIN 3JIEKTPHYECKMH TOK. JJIeKTPU4YeCTBO M
MAarHeTH3IM»

Tema 15. DnexTpocTraTHka.

3akoH Kynona. Onexrpuueckoe mnosie. Hanpsok€HHOCTH anexTpuyeckoro mnousisd. Hanpsokx€HHOCTh
noyist ToueyHoro 3apsna. [lpuHnun cynepno3unuu 35ekTp. noneil. Teopema Octporpaackoro-Iaycca.
Pabora B snextp. mose. IloreHnman, pasHocTh moTeHuuanoB. L{upkynauus BekTOpa HanpsLDKEHHOCTH
anekTp. noss. CBOOOAHBIE W CBSI3HBIE 3apsiibl. THUIMBI JUAJIEKTPUKOB. DJIEKTPUUECKUN JUIOJb, €ro
IIOBE/ICHUE B DJIEKTPUUECKOM MoJie. Bekrop nonsgpuzannu. Hanpsyk€HHOCTB 3JIEKTp. MO B IUIJIEKTPHUKE.
[1pe302meKTprUYEeCKUil U ANEKTPO-CTPUKUMOHHBIN 3¢ dexTsl. Pacnpenenenue 3apsioB B IPOBOAHHKE.
IloBepxHOCTHAs IIOTHOCTH 3apsiia. OIeKTpOoEMKOCTh. KoHAEHCAaTOphl, CHCTEMBI KOHJIEHCATOPOB.
DHeprus CUCTEMBI IEKTP. 3aps]I0B, 3apSKEHHOIO MPOBOJHUKA. DHEPrusi KOHJAeHcaTopa, e€ o0bEMHas
IJIOTHOCTb.

Tema 16. ITocTOSTHHBIN TOK.

DNEeKTPUUECKUHA TOK M €ro XapakTepucTHku. Cuia M IUIOTHOCTh TOKa. llaneHue HanpspkeHus u
AJEKTPOJBIOKYIIAs cuia. 3akoH OMa. DJIEKTpONpPOBOJHOCTb, SJIEKTPUUYECKOE COMNPOTUBIICHUE. 3aKOH
Jlxoynsa-Jlenua. 3akon Oma u J[xoynsa-Jlenna B nuddepennmansaoit popme. Hocutenu snekTpudeckoro
3apsiga. JIBukeHre HOCUTENEH Mo ACHCTBUEM 3JIEKTpUUecKoro mnods. [ToaBmkHOCTh HOCUTENnel. 3aKOH
Owma u [xoynsa-JIeHna kak cieAcTBUeE KJIaCCUYECKOW TEOPUH 3IIEKTPOIIPOBOIUMOCTH.

Tema 17. MaraetnzM. MarHuTHoO€ 1oJ€ U €ro XapaKTepUCTUKH.

MartepraabHOCTh MAarHUTHOTO MOJI. J[efiCTBME MarHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM. 3aKOH
Amnepa. MarauTtHas WHAYKUus. MarHuTHele CHIOBble JIMHMM. 3akoH buo-Casapa-Jlammaca u ero
IIPUMEHEHHE JJI pacd€Ta MarHUTHBIX MOJEW MPSIMOJIMHEMHOIO M KOJbIEBOro TOKoB. HampskéHHOCTh
MarHMTHOTO NoJIs. JBryKeHHe 3apsyKeHHBIX YacTUl] B MarHuTHOM nose. Cuna Jlopenna.

Tema 18. DnexTpoMarauTHas HHAYKIMS. CaMOMHIYKIIHS.

CamoMHAyKIIMST W B3aUMOMHAYKIMA. OCHOBHOM 3aKOH OJJIGKTPOMArHUTHOM WHAYKIMHU. 3aKOH
@apanes, npaBuio JleHna. DIeKTPOHHBIN MEXaHU3M JIEKTPOMArHUTHOM MHAYKUMU. MarHUTHBIM MOTOK.
NHayKTUBHOCTB. DHEPrusi MATHUTHOTO T10JIs, 00bEMHAsI IIIOTHOCTH SHEPTHH.

Tema 19. DnexTpoMarHuTHBIE KOJ€OaHNS U BOJHBI.



Konebanus B anekrpuueckoM KoHType. JuddepeHunanbHoe W KUHETHYECKOE YpaBHEHHS.
[Tapamerpsl konebanuii. CBoOomHBIe KoyieOaHus. CioxeHue KojeOaHWi. 3aryxaromniue KojieOaHus B
AJNIEKTPOMArHUTHOM KOHTYpe. JuddepeHnnansHoe 1 KHHETUYECKOe ypaBHeHUs KoyeOanuii. [Tapamerpsl
koneOanuit. Jlekpement 3aryxanHus. Koopdumuent 3aryxanus. AmnepuoJuYecKHe KoOJIeOaHMUS.
Bremnyxaennasie konebanus. Pezonanc. ABrokonebanus. OTKPBITBINA AJIEKTPUYIECKU KOHTYp. Bubpatop.
DneKTpOMarHuTHeIe KojeOaHus, ux xapakrtepuctuka. [lokazarens npenomnenus. [Ipunnun [roiirenca.
[Ixana 371€eKTPOMAarHUTHBIX BOJIH.

Tema 20. OcHoBBI 371eKTpOHUKH. [10TyITPOBOTHUKOBBIE TPUOOPHI.

Buner anemeHnTapHbix smuccuii. Pabora BeIXoza 37eKTpoHA. TepMolieKTpudecKkas dMHUCCUS U €€
3aKOHBI. JJEeKTpU4YecKuil paspsia B raszax. [lunu-addexr. DnekrpoBakyymubie npubopsl. KoHTakTHbIE
sBneHus. TepmoanekTpoasmkymas cuia u 3¢ ekt Iensthe. P-n nepexon. [omynpoBoAHUKOBEINA AUOA U
Tpuoa. OCHOBBI MUKPORJIEKTPOHHUKH.

Monyas 4. «OnTuka. AToMHas U siiepHas Gu3nka»

Tema 21. Onrtrika. BoiHOBBIE ONTHYECKUE SIBICHUS. 3aKOHBI TEOMETPUYECKON ONTHKH.

3aKoHbl OTpaXeHUsI U IperoMiieHus cBeTa. [lonHoe BHyTpeHHee oTpaxeHue. OObsiCHEHUE 3aKOHOB
reOMETPUYECKOl ONTHKHU ¢ momoinsio npuHiuna [roiirenca. Untepdepenius BoiH. MHTepdepenuus
cBeTa, €€ 0coOeHHOCTH. MeToj Mony4YeHHs KOIepeHTHBIX MCTOYHUKOB cBeTa. [IpumeHeHue siBneHuUs
untepdepenuu ceera. udpakius BoiH, e€ o0bsicHeHue ¢ nmoMoiblo npuHiuna [toirenca. [Tpunnummn
Ioiirenca-®penens. Audpakunonnas pemeérka, e€ npuMeHeHne. B3anmoaelcTBie cBeTa ¢ BEIIECTBOM.
[Tonspuzauusa ceera. J[BoitHoe nyuyenpenomieHue. 3akoH Mamtoca. Ilonspusanus npu oTpakeHUH U
IIPEJIOMJIEHUHU CBETa Ha TPaHULIE IBYX AUAIEKTpUKOB. [Ipu3ma Hukomns. SIBieHue BpalleHus MmIOCKOCTH
konebOanuil. Jlucnepcus cBera. HopmanbHas u aHopmalibHas aucrnepcus. J(MCrepCHOHHBIA aHAIIU3.
[Tornomenue cBera. 3akoH byrepa-JlamOepra. Koaddumnuent mormomeHus.

Tema 22. KopryckynsipHble CBOMCTBA 3JI€KTPOMAarHUTHBIX BOJTH. KBaHTOBAsI OnTHKA.

OcoOeHHOCTH TEIJIOBOTO W3MydeHHs. Mojenb abcomoTHo uépHOro Tena. 3akoH Kwupxroda.
Pacnpenenenue sHepruu B crekTpe aOcomoTHO uépHoro Tena. 3akoHsl Ctedana-bonbimana n Buwna.
l'unoresa [Mnanka. OnTudeckas nupomeTpusi. 3aKoH BHemHero ¢otodddexra. YpaBHeHHe DUHINTEHHA
s BHemHero  otoaddexra. OObsAcHEHHE 3aKOHOB (OTOd(PdeKTa ¢ TMOMOIIbI0 KBaHTOBBIX
npencraBieHuit o ceere. [Ipumenenue gorosaddexra. OnbiTol Jlebenesa. JlaBnenue csera. KBantoBoe
oObsicHeHUE JaBieHus cBeTa. KBaHTOBoe OObsCHEHHE JaBieHus cBeTa. KopmycKylspHO-BOJHOBOM
Iyanu3M.

Tema 23. @u3uka aTOMOB, MOJIEKYJI U TBEPJOTO TENA.

JIluneiuaThele CIEKTPhl KaK KIOY K CTPOCHHMIO aToMa. 3aKOHOMEPHOCTH B CIIEKTPE aTOMapHOTo
Bojopona. Ilnanerapnas moxens atoma. Iloctynmarer bopa. Panmyckl cranMoHapHBIX — OpOMT.
DHepreTudeckuil ciekTp aroma Bogoposa. Ilpupona crekrpanbHbIX JTUHUNA. MHOT03J€KTPOHHBIE ATOMBI.
I'maBHOe, opOHUTaIbHOE U MarHUTHOE KBaHTOBbIE yKcia. CruH 31ekTpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.
[Mpunuun Ilaynu u pacmpeneneHue 3JI€KTPOHOB MO CTAIMOHAPHBIM COCTOSTHUSAM. CHEKTphl aTOMOB H
Mouiekynl. CtpykTypa TBEpABIX Tesl. Cuia CBSI3M 4acTULl B TBEPABIX Tenax. Kpuctaminueckue peméTky.
JHedekTsl cTpyKkTyphl. Mexannueckue cBoicTBa TBEPABIX Ten. Jedopmarus. 3akon ['yka. Pacuér momyms
ynpyroctu. Teoperudeckas U peajbHas NPOYHOCTh TBEPABIX Tel. TeNIOBbIE CBOMCTBA TBEPABIX TEIN:
TEMI0EMKOCTh, TEIJIOBOE PACHIMPEHNE, TETIONPOBOIHOCTD.

Tema 24. Snepuas ¢pusuka.

Pa3zmepsl u cocraB saep. Hyknonsl. 3apsigoBoe m maccoBoe uucina. M3otomsl. B3aumonaerictBue
HYKJIOHOB. DHeprusi cBs3u. Jlehekr maccbl. AKTUBHOCTB, MTOCTOSIHHAs paclaja, MepuoJl Mmoixypacnana.
Anbda-u3nydeHue, e€ro MpHpoaa M XapaKTepUCTUKH. B3aumojeiicTBue ¢ BelecTBOM. 3aliuTa OT
NEUCTBUS M3IMydeHHs. bera-usnydyeHue, €ro npupoia M XapakTepucTuku. [IpaBuino cmemieHus.
B3anmoneiicTBre ¢ BemeCTBOM. 3aliuTa OT AEHCTBUA M3Jyd4eHUA. ['aMma-u3iydeHue, ero mpupoja u
XapaKTepUCTUKU. B3ammoneicTBue ¢ BELIECTBOM. 3aluTa OT JEHUCTBUSA U3IydeHMs. HelTpoHHOe
W3JIy4YEHHE, €ro MPUPOJa W XapaKTEPUCTUKHU. B3aumoneicTBUE C BEIIECTBOM. 3alluTa OT JEHCTBUSA
u3ny4yeHus. MCKycCTBeHHass paJMOaKTUBHOCTb. JleneHue TsKENbIX sifep, KOd((UIMEHT pa3MHOKEHUS
HeuTpoHOoB. [lennas peakuus. Kputndeckas Mmacca. Pacu€r BenmnunHbl S3HEPruu aesiaeHus sapa. M3otomsl,
UX UCIIOJIb30BaHME. Peakiiuu TepMOsAEpHOTO CUHTE3a. DJIEMEHTAPHbIE YaCTULIBI.



4.3. [lepeueHb TeM JIeKIMH

O0BéM, u
Ne ST — ¢dopma obyueHus
n/n OYHO-
odHadt | 3aoumad | o o
Moayanb 1. «Mexanunka» 3 1 -
1 Tema 1. Mexanndeckoe JBUKEHUE MAaTEPUATIBHOM TOUKHU U 0.5 05 -
TBEPJIOTO Tela.
2 Tema 2. JlunamuKa MocTynaTesbHOTO JABUKEHUSI MAaTEPUAIBHOMN 05 i -
" | TOYKH U TBEPJOTO TeJia. 3aKOH COXpaHEHUsI UMITYJIbCa. ’
3. | Tema 3. Criibl B MEXaHUKE 0,5 0,5 -
4. | Tema 4. PaGota u 3HEprusi. 3aK0OH COXPAHEHHS SHEPTUU. 0,5 - -
5 Tema 5. Jlunamuka BpamaTeabHOIO JIBUKEHUS. 3aKOH COXPaHECHUS 0.5 i -
MOMEHTA UMITYJIbCA.
6. | Tema 6. l'apMoHUYEeCKUE KOJICOAHHUSI - - -
7. | Tema 7. BoHOBBIE ITPOIIECCHI 0,5 - -
8. | Tema 8. OCHOBBI aKyCTUKHU - - -
Mopnyab 2. «MexaHuka xuakocTei u razos. Moseky/sipHas ¢puznka 3 1 -
H TEPMOAHMHAMHUKA»
9. | Tema 9. 'mnpoarHamMuKa. 3aKOHBI MEXAHHUKH JKUIKOCTECH U Ta30B. 0,5 0,5 -
10. | Tema 10. MonekynsapHas duzuka. 0,5 0,5 -
11.| Tema 11. BnaxkxnocTts Bo3ayxa. 0,5 - -
12.| Tema 12. SIBneHus mepeHoca. 0,5 - -
13.| Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSHUIA. 0,5 - -
14.| Tema 14. TepmonrHaMuka HEOOPATHUMBIX MPOIIECCOB 0,5 - -
Monyabs 3. «JaekrpocTaTuka. IloCTOSHHBIN JJIEKTPHYECKHH TOK. 3 1 -
DJIEKTPUYECTBO U MATHETU3M»
15.| Tema 15. DnexkTpocTatuka. 0,5 0,5 -
16.| Tema 16. IlocTOSTHHBIN TOK. 0,5 - -
17.| Tema 17. Marnetuzm. MarHuTHOE MOJIE U €r0 XapaKTEPUCTUKH. 0,5 0,5 -
18. | Tema 18. DnekTpoMaruuTHas UHAYKIUS. CaMOUMHTYKITHS. 0,5 - -
19. | Tema 19. DnekTpoMarHuTHbIE KOJIEOAHUS U BOJHBI. 0,5 - -
20. | Tema 20. OcHOBBI 71€KTpOHUKHU. [10ynIpOBOAHUKOBEIE TPUOOPBHI. 0,5 - -
Monayab 4. «OnTuka. AToMHas U siepHas GusnkKa» 3 1 -
21 Tema 21. OHTI/IVKa. BoiHOBEIE onTHYECKHE IBJIEHUS. 3aKOHBI 1 05 -
reOMETPUUYECKON ONTHKH.
29, Tema 22. KopmyckynsipHble CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH. 1 05 -
KBaHTOBAs ONTHKA. ’
23. | Tema 23. du3nka aTOMOB, MOJIEKYJI M TBEPIOTO Tela. 0,5 - -
24. | Tema 24. SinepHas pusuka. 0,5 - -
Bcero 12 4 -

4.4. TlepevyeHb TeM NPAKTHYECKUX (CEMHHAPCKHUX) 3aHATHI

He npenycMoTpeHsl.




4.5. Ilepeyenn TeM J1a00PATOPHBIX padoT.

O0BéMm, u
Ne Tema mabopatopHoii pabOThI (opma obyucHiA
n/n OYHO-
OdHad | 3a0uMad | o o
Moayanb 1. «MexaHuka» 6 1 -
1 Tema 1. Mexannueckoe ABM>KEHNE MaTEpUaIbHON TOUKU U 1 05 -
TBEPJIOTrO TeJIa.
5 Tema 2. /lunamMuKa nOCTyNaTeabHOTO IBUKEHUS MaTepUaIbHON 1 05 -
" | TOYKH ¥ TBEpJOro Teja. 3aKOH COXPaHEHUs UMITYJIbCa. '

3. | Tema 3. Cuibl B MEXaHUKE 1 1 -
4. | Tema 4. PaboTa u sHEprus. 3aKOH COXpPaHEHHs SHEPTHH. 1 1 -
5 Tema 5. JlunamuKka BpalaTebHOTO ABM)KEHUS. 3aKOH COXPaHEHHUs 1 i -

MOMEHTa UMITYJIbCA.

6. | Tema 6. 'apMoHnYeCcKHEe KoJIeOaHUS - - -

7. | Tema 7. BonHOBBIE ITPOIIECCHI 1 - -
8. | Tema 8. OCHOBBI aKyCTHKH - - -

Moayab 2. «MexaHnka skuaKocTeil u razos. MoJieky/asipHas pusznka 6 5 -
U TEPMOJAMHAMHUKA»

9. | Tema 9. I'unponuHamuika. 3aKOHBI MEXaHUKH JKUJIKOCTEH U Ta30B. 1 0,5 -
10. | Tema 10. MonekynsapHas duzuka. 1 0,5 -
11.| Tema 11. BnaxxHOCTB BO3YyXA. 1 0,5 -
12.| Tema 12. SIBneHus mepeHoca. 1 0,5 -
13. | Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSHUIA. 1 - -
14.| Tema 14. TepmonnHamuKa HeOOPATUMBIX NPOLECCOB 1 - -

Moayab 3. «Juekrpocratuka. [locTOAHHBIN JJIeKTPHYECKUIl TOK. 6 2 -
JIeKTPHYECTBO M MAarHETH3M»
15.| Tema 15. DnekTpocTaTuka. 1 0,5 -
16. | Tema 16. IlocTOSSHHBII TOK. 1 0,5 -
17.| Tema 17. Marnetu3m. MarHuTHO€ MOJIE U €70 XapaKTEPUCTUKH. 1 0,5 -
18. | Tema 18. DnekTpoMarauTHas UHAYKIUS. CaMOMHTYKITHS. 1 0,5 -
19. | Tema 19. DnekTpoMarHuTHbIE KOJIEOAHUS U BOJIHBI. 1 - -
20. | Tema 20. OCHOBBI JIeKTPOHUKH. [10IyTIPOBOAHUKOBBIE IPUOOPHI. 1 - -
Moay.ab 4. «OnTuka. AToMHas U siepHast GU3HKa» 6 1 -
21 Tema 21. OHTHVKa. BoiHOBBIE ONITHYECKUE SIBIEHUS. 3aKOHBI 5 05 -
reOMETPHUECKON ONTHKH.
29 Tewma 22. KopnycKyJIspHbIE CBOMCTBA JIEKTPOMATHUTHBIX BOJIH. ) 05 -
KBaHTOBast ONTHKA. ’
23. | Tema 23. du3nka aTOMOB, MOJIEKYJI M TBEPJIOTO Tela. 1 - -
24.| Tema 24. SInepHas pusuka. 1 - -
Bcero 24 6 -

4.6. Buabl camMOCTOAATEJbHOH PpadOTHI CTYICHTOB M IepedYeHb Yy4eOHO-MeTOAMYeCKOro
olecreyeHus IS CAMOCTOSITeIbHOI paboThl 00yYAIOIINXCSH

4.6.1. IloaroroBka K ayAMTOPHBIM 3aHSITHIM
HO,Z[I‘OTOBKa O6y‘-IaIOH_[I/IXCH K ayJUTOPHBIM 3aHATHAM COCTOUT U3 MOATOTOBKH K JICKOUAM U
MOATOTOBKH K J1a0OPATOPHBIM 3aHSATUSM M IIPOBOJUTCS B YaChl CAMOCTOSITEIHLHON pabOTHI.




[ToaroroBka K JEKIHMH BKJIIOYAaeT B ceOs mMpopabOTKy M yCBOEHHE MaTepHuaja Mpeablaylnx
JEeKUUH, a TaKkKe CaMOCTOATEIbHOE M3YYEHHE TEX BOIPOCOB, KOTOPBIE BBIHOCATCA Ha
CaMOCTOSITEJIbHOE M3yueHHe. JTa paboTa JOJDKHA BECTUCHh C KOHCIIEKTOM JIEKIHI U y4eOHHKOM, B
pe3yapTare KOHCHEKT JIEKLUH MJOJKEH YTOUHAThCA W yrayonarscsa. Bo3Hukaromme BOIPOCHI
HEO0OXO0MMO 3aMUCHIBATh, YTOOBI 3a7aTh UX JEKTOpy. Takas perynspHas padoTa HOMOXKET CTYJICHTY
aKTUBHO OCBaMBaTh HOBBII MaTepHUall HA JICKLIMAX.

[TogroroBka K Ja0OpaTOpPHBIM 3aHATHSIM BKIIOYAeT B ce0S MOATOTOBKY OTYeTa IO
BBIIIOJIHEHHOM J1abopaTopHOi paboTe M MOArOTOBKA K BBHIIOJHEHHUIO CleAyolled 1adopaTopHOi
pab6oTel. OTueTsl MO JTa0OpPATOPHBIM paboTaM IOMKHBEI OPOPMISATHCS B OTACIHHOH TETpaaW IO
1a00paTOpHOMY MPAKTUKYMY, IPH 3TOM ISl KaXKJ0oM paboThl HEOOXOAMMO yKa3aTh €€ Ha3BaHUE,
nenp paboThl, AaTy MPOBEICHHUS H3MEPEHHH, 3amucaTh pe3ylbTaTbl W3MEPEHUH B TaOIUIBI,
IPOBECTU COOTBETCTBYIOILYI0 00pabOTKY pe3yJbTaTOB NPSAMbBIX U KOCBEHHBIX U3MEPEHUH, 3amucaTh
OTBeTHl. B KOHIIEe Kaxx0i1 1abopaTopHOil pabOTHl MPUBOAATCS KOHTPOJIbHBIE BOIPOCH], HA KOTOPHIE
CTYAEHTBl JOJDKHBI JaTh IIMCbMEHHBIE OTBETHl B cBoed Terpaau. s monydeHus 3adeTa IO
nabopaTopHOl paboTe CTYJEHT JOJIKEH:

— HayyuTbcs paboTaTh C npubopaMu U OOOpPYJOBAHHMEM, HCIOJIB3YEMbIM B JaHHOM
nabopaTopHoil paboTe;

— IPOBECTHU MPABHIIBHO U3MEPEHUs U 00pabOTKY pe3yiIbTaTOB 3TUX U3MEPEHUI;

— 0(hOpMHUTH OTHYET 10 JJTaHHOH paboTe B cBOEH TeTpaau AJisl 1a00paTOPHBIX paboT;

— YSICHUTh MaTepHal 110 U3y4yaeMoil Teme B 00beMe OTBETOB Ha KOHTPOJIbHbIE BOPOCHI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBbie paboTsI (ITPOEKTHI) HE TPETYCMOTPEHBI.

4.6.3. TIlepeueHb TeM pedpepaToB, pacueTHO-rpaguuecKux pador
Pedepatsl u pacueTHO-Tpadguueckue paboThl HE IPEAYCMOTPEHBI.

4.6.4. IlepeyeHb TeM M Y4eOHO-MeTOAHYECKOro oOOecreYeHHsT [JIsl CAMOCTOSITeJIbHOM
padoThI o0yUaommMXxcs

O0BéM, u
Ne . Y4eOHO-MeToANYECKOE (opma oOyyenns
/ Tema caMOCTOSITEIBHOM PabOTHI OYHO-
obecrieueHue
1| OYHas3a0YHAs| 3a09YHA
S
Moayab 1. «Mexanuka» Kann K. b. Kypc obmieit 18 16 -
1 Tema 1. MexaHnYeCcKOE JBHIKECHHE ¢uzuky : yaedHoe nocodue / K. 4 5 -
' | MaTepuaNbHOM TOYKH M TBEPAOTO Tella. b. Kann. — Mocksa : KYPC :
Tema 2. JluHaMUKa MOCTYNATETBHOTO NHOPA-M, 2022. — 368 c. - -
o | ABIKEHUS MaTepUaIbHOW TOYKHU U ISBN 978-5-905554-47-6. - 5 5
"| TBepaoro rena. 3aKOH COXpaHEHHUS Tekcr : anexrponnslit. - URL:
MMITyJIbCa. https://znanium.ru/catalog/prod
3.| Tema 3. Cunbl B MEXaHUKE uct/1094750 (mara obpamenus:| 2 2 -
4 Tema 4. PaGora u sHEprus. 3akoH 02.09.2024). — Pexnm 9 9 -
' | cOXpaHeHus YPHEPTUMU. AOCTYIIA. 110 IIOAIHCKE.
Tewma 5. IuHamuka BpamaTeabHOTO -
5. | IBWXKEHMS. 3aKOH COXPaHEHHS MOMEHTA 2 2
MMITYyJIbCA.
6.| Tema 6. 'apmoHnueckue koseOaHus 2 2 -
7.| Tema 7. BonHOBBIE IIpOLIECCHI 2 2 -
8.| Tema 8. OCHOBBI aKyCTHKH 2 2 -
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Moayab 2. «kMexaHUKa KUAKOCTEH U Kann K. b. Kypc o0mieit -
razos. MoJsiekyJasipHasi pu3nKa u ¢u3uku : yaebHoe nocodue / 18 16
TEePMOJANHAMHUKA) K. b. Kaan. — Mocksa :
9 Tema 9. 'unponnHamMuka. 3aKOHBI KYPC : UHOPA-M, 2022. — 3 3 -
"| MEXaHUKH XUIKOCTEH U ra3os. 368 c. - ISBN 978-5-905554-
10.| Tema 10. Monexynspuas ¢usuka. 47-6. - TexcT : 3JIEKTPOHHBIH. -| 3 3 -
11.| Tema 11. Braxkxaocts Bo3nyxa. URL: 3 3 -
12.| Tema 12. SlBnenus nepeHoca. https://znanium.ru/catalog/prod| 3 3 -
13 Tema 13. Tepmoannamuka pasrosecupx | UCt/1094750 (nara obparerus: 3 5 -
| cocTosHmii. 02.09.2024). — Pexxum
14| Tema 14. Tepmonunamuxa HeoOpaTumplx | AOCTYHA: MO HOMIIHCKE. 3 5 -
IIPOLIECCOB
Moayasb 3. «aeKTpocTaTHKA. [Toroxux, C. A. ®usuka. -
ITocTOSIHHBIN 3JIeKTPUYECKUI TOK. COopHuk 3amad. 18 16
DJIeKTPHYECTBO U MATHETU3M» DNeKTpOMarHeTusm,
15.| Tema 15. DnekTpocTaruka. KoJIcOaHMS U BOJIHEI, ONITHKA, 3 3 -
16.| Tema 16. IlocTOosHHBIN TOK. KBAHTOBAs M siepHas ¢pusnka : [ 3 3 -
Tema 17. MarnerusMm. MaruutHoe nosue u yue6Hoe mocobue / C. A. -
17. [Horoxux, C. A. Crpenbuos. - | 3 3
Cro XapaKTCpHCTHKH. HoBocubupck : Uzn-so HI'TY,
18 Tema 18. DnexTpoMarHuTHas MHAYKIUA. | 2020. - 120 c. - ISBN 978-5- 3 3 -
CaMOMHIYKITHUSL. 7782-4163-3. - TekcrT :
Tema 19. DnekTpomarauTHbIE KoeOanus | dJIEKTPOHHbIA. - URL! -
19. ¥ BOJHEL https://znanium.com/catalog/pr | 3 2
oduct/1868904 (nata )
20. Tema 20. OCHOBBI 2JIEKTPOHUKH. obpamenns: 02.09.2024). — 3 5
[TonynpoBogHUKOBBIE TPUOOPHI. PesKHM JI0CTYTIA: TIO TIOJITHCKE.
Monyas 4. «Ontuka. Atomuas u sinepuasi | Cusyxun JI. B. O6mmii kypc -
18 16
buzuka» ¢busuku: YuebHoe mocodue s
Tema 21. OnTuka. BonHoBsle ontuueckue | By3oB: B 5 Tomax Tom 2: -
21.| ssBineHus. 3aKOHBI TEOMETPHYECKON TepmoanHaMuka u 6 4
ONTHKH. MOJIEKYJISIpHAs du3uka
Tema 22. KopnyckymnsipHbie cBOHCTBa CusyxuH JI.B., - 6-¢ u3z., crep. -
22.| >NeKTpOMArHUTHBIX BOJIH. KBaHTOBas -  MockBa :OUSMATIIUT, 4 4
OTITHKA. 2014. - 544 c. ISBN 978-5-
23 Tema 23. ®u3uka aTOMOB, MOJIEKYII U 9221-1514-8. -  Tekct 4 4 -
| TBEepaoro Tena. AIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/pr -
24.| Tema 24. Snepuas pusmuka. 2(61;;3117}1?41;19:0 02.09.202 4)(.213? 4 4
PexxnM octyna: o noAnucke.
Bcero 72 62 -
4.6.5. Jlpyrue BHIBI CAMOCTOSITEIbLHOW PadOTHI CTYI€HTOB
He npegycmotpensl.
4.7. IlepeyeHpb TeM M BHI0B 3aHATHIi, IPOBOJAMMbIX B HHTCPAKTHBHOMH dopme
Ne ®opma 3aHATUA Tewma 3anaTHA HHTepaKTHBHbIH O6beMm, 1
n/n METO]{
1. | Jlexuus DNEeKTpOCTaTHKA. HNHrepakTuBHas 2
JEKIHSI

11




5. ®oHJ OLIEHOYHBIX CPEJACTB I MPOBeACHUS MIPOMEKYTOYHOM aTTecTaluu

[TonHoe onucanue ¢GoOHOA OLIEHOYHBIX CPEACTB TEKyIUeH M INPOMEXKYTOYHOH aTTecTaluu
o0yJaromuxcs ¢ MepeyHeM KOMIETEHIUH, OMHCaHUEeM IIOKa3aTelied M KPUTEPUEB OLICHUBAHHS
KOMIICTCHIIMM, IIKal OLEHUBAHUS, THUIIOBBIE KOHTPOJBbHBIC 3aJaHUS M METOAMYECKHE MaTepHabl
MPEJCTaBIICHbI B MPUJIOKEHUH 3 TaHHOM paboueil mporpaMmel.

6. YueOHO-MeTOANYECKOEe o0ecneueHe TUCIUIIINHBI
6.1. PexoMeHnayemasi JuTepatypa
6.1.1. OcHoBHas IUTEpaTYpa

ABTOp, Ha3BaHUE, MECTO U3JaHUs, U34aTCIbCTBO, I'OA U3JaHUsA, KOJIMYCCTBO Kom-Bo 3k3.

Nem/m CTpaHUII B OO

Kann K. b. Kypc obme#i ¢usuku : yue6Hoe mocodue / K. b. Kann. —
Mocksa: KYPC : UTHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -| DieKTpOHHBIHA
Tekcr: smexrponnsiii. - URL: https://znanium.ru/catalog/product/1094750 pecypc

(mata oopamenus: 02.09.2024). — Pesxum ocTyma: Mo MOJIIHCKe.

[Toroxux, C. A. ®uzuka. COOpHUK 3a/1a4. DJIECKTPOMArHeTU3M, KojaeOanus
Y BOJIHBI, ONITHKA, KBAHTOBAA U sifiepHas ¢pusuka : yuedHoe mocodue / C. A.
[Toroxwux, C. A. Ctpenbuos. - HoBocubupck : M3g-so HI'TY, 2020. - 120 ¢.| DnexkTpoHHBIH
- ISBN 978-5-7782-4163-3. - Tekcr : anekTponnsid. - URL: pecypc
https://znanium.com/catalog/product/1868904 (nara oOparmeHus:
02.09.2024). — Pesxum 10CTyIA: 1O TOAMUCKE.

CusyxwuH /]. B. O6mwuii kypc ¢pusuku: YuedHOe mocodue aiist By30B: B 5
tomax Tom 2: Tepmoaunamuka u mosiexynsipaas ¢usuka / Cusyxun /1.B., -
6-e u3., crep. - MockBa :OU3MATIINUT, 2014. - 544 c. ISBN 978-5-9221- | DnexTpOHHBIH
1514-8. - Tekct : anekTpoHHBIN. - URL: pecypc
https://znanium.com/catalog/product/470190 (nata obpareHus:
02.09.2024). — PesxuM 10CTyIA: 1O TOAIHUCKE.

Xappynsak B. I'. Kypc ¢usuku : yue6Hoe mocobue / B.I'. XaBpyHsik. —
MockBa : MHOPA-M, 2021. — 400 c. — (Bsicuiee oOpa3oBaHue:

4 |Bakamaspuar). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Teker : 9““;5"“;”’1“
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1149108 (nara peeyp
obparmenusi: 06.06.2024). — Pexxum nocTyra: 1mo mojamucke.

6.1.2. lonoJiHUTe/IbHAA JIUTEPATYpPa
Ne /it ABTOp, Ha3BaHUE, MECTO M3AHUS, U3/1aTEIbCTBO, IO/l U3JaHHs, KOJIMYECTBO CTPAHHUII
1 I'padorckwuii, P.U. Kypc ¢pusnknu: yue6. mocoodue. / P.M. I'pabosckwmii — 8-e n3n. crep. - Cro.:
' UznarenscrBo "Jlans", 2005. - 608 c.
AxynusiH, A. H. VccnenoBanue siBIeHUS 3J€KTPOMAarHUTHON MHAYKLUY : y4eOHO-
5 METOAMYECKOE TTOCOOUE JUTsl TPOBEACHHUS J1a00PATOPHO-TIPAKTUYECKHUX paboT 1Mo PHU3HUKE Ha

0a3e MHTEPaKTUBHOTO JJabopaTopHoro nmpaktukyma "OTkpbiTas ¢pusuka 1.1" / A. H. AkynusH ;
benl' CXA um. B.A. I'opuna. - Maiickuii : I3x-Bo benl CXA nm. B.A. 'opuna, 2014. - 31 c.

6.1.3. Ilepuoanyeckue U3TAHUSA
He npenycMoTpeHsl.
6.1.4. MeToanyecKkue yKa3zaHus JJs1 00YYAIOLIUXCS 110 OCBOECHHIO THCIMIIIHHBI

Ne i/ ABTOp, Ha3BaHME, MECTO M3JIaHUSI, U3AATEIbCTBO, TOJT M3/IaHUSI, KOJIMYECTBO CTPAHMUII

1 BousioBuk B.H. ®usuka. Mexanuka. Mertoguyeckue yka3aHus s IOATOTOBKH K
" |nmaboparopnomy npaktukymy / B.H. BonoBuk. JIyranck: 'OY JIHP JIHAY, 2018. — 102 c.
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Bonosuk B.H. ®uzuka. MonekynspHas Gpu3nka u TepMoAMHAMUKA. MeToIMuecKre YKa3aHus
2. | IOATOTOBKH K J1aboparopHomy npakTukymy / B.H. Bonosuk. JIyranck: I'OY JIHP JIHAY,
2018.

Bonosuk B.H., JIuxomanos A.A. ®u3uka. DIeKTpUIeCTBO U MarHeTU3M. Metoauueckue

3. |ykazaHus g MoaroToBKH K tabopatopHomy npaktukymy / B.H. BomoBuk, A.A. JluxomaHoB.
Jlyranck: 'OY JIHP JIHAY, 2018.

NBannukoB B.B., Jluxomanos A.A. ®uzuka. Ontuka. Metoandeckue ykazaHus JJis

4. | moarotoBkH K nabopatopHomy npaktukymy / B.B. Bannukos, A.A. Jluxomanos. JIyranck:
'OV JIHP JIHAY, 2018.

Cronsipenko B.®., Bannukos B.B., Bonosuk B.H. ®usuka. Yacts | . Metoauueckue ykazanus
5. | 1g caMOCTOSTEILHON U UHIMBHIyaIbHON pabOThI ¢ 33JaHUSIMHU JJIs1 KOHTPOJIbHBIX padoT. /
B.®. Cronsipenko, B.B. Bannukos, B.H. Bonosuxk. JIyranck: JIHAY, 2007.

Cronsipenko B.®., IBannukoB B.B., Bonosuk B.H. ®usuka. Yacts Il . Meroguueckue

6. |ykazaHus IJIs CAMOCTOATEIbHOM U MHANBUAYAIBHON pabOTHI C 3aIaHUSMU JJIs1 KOHTPOJIbHBIX
pabot. / B.®. Cronspenko, B.B. Usanaukos, B.H. Bonosuk. JIyranck: JIHAY, 2007.

6.2. Ilepeyennb pecypcoB HHGOPMAIUOHHO-TEJEKOMMYHHKANMOHHON ceTH «WHTepHET»
(nanee - cerb «MUHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUSA TUCIHILIHHBI

Ne i/mm Haszeanue nHtepHeT-pecypca, aapec U pexKuM J0CTyna
Bukurmeus — CBOOOHAS SHIMKIIONEANs. [ DnekTpoHHbli pecypc]. URL:

L https://ru.wikipedia.org/wiki (nara obpamers: 06.06.2024).
o [@enepanbubiii nopran «Pocemiickoe o0pazoBanue». [ DIEKTPOHHBI pecypc].
" JURL: https://www.edu.ru/ (nara obpamnienus: 06.06.2024).
3 [Mnbopmammonnas cictema «EMHOE OKHO OCTYNA K 0GpA3s0BATETLHEIM PECYPCaM.

[ Dnextponnsii pecype]. URL: http://window.edu.ru/ (nata obpamenus: 06.06.2024).

4. [DenepanbHblii IEHTp HGOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcoB — http://fcior.edu.ru/
[D1eKTPOHHO-OMOIMOTeYHAas crcTeMa «Y HUBEPCUTETCKast OMOIMOTeKa OHIaiH. [ DIeKTPOHHBIN
pecypc]. URL: https://biblioclub.ru/ (nara obparienus: 06.06.2024).

HayuHnas snextpoHHas 6nbauoreka «e-Libraryy. [OnexTpoHHBIN pecypc].

URL.: https://elibrary.ru/ (nata obpamenus: 06.06.2024).

6.3. Cpeacrsa odecneyeHUs1 OCBOCHMS AU CHUTLIUHBI

6.3.1. Komnbrorepubie 00y4yalomue 1 KOHTPOJHMPYOIIHE IPOrpaMMbl
@DyHKIUA NPOTPAMMHOr0 o0ecreyeHus

No | Bupn yue6noro | HammeHoBaHWe mporpaMMHOTO
/1 3aHATUS o0ecreueHus KOHTPOJIb MoACIIpy- oOyyJaromas
fommas
1 Jlexnmonnsle, |(CucTeMa JUCTAHIIMOHHOTO + + +
npaktuyeckue |00ydenus Moodle

6.3.2. Ayauo- u Bueonocooust
He npenycMoTpeHsI.

6.3.3. KomnbloTepHbie NMpe3eHTANH YYeOHbIX KYPCOB
He npeaycmoTpeHsl.
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1. Onucanue

MaTepHaIbHO-TEXHUYECKOI

0a3pl, HeoOXOAMMOW  JJA

ocCylecTBJIeHHsI 00pa30BaTeJIbHOI0 MPoLecca Mo AMCIUIJINHE

Ne
/o

HaumenoBanue o60pyaoBaH-
HBIX Y4€OHBIX KAOMHETOB,
0OBEKTOB JIJIs IPOBEJICHUS

3aHATUN

[TepeueHb OCHOBHOTO 00OPYIOBaHMS, IPUOOPOB U MATEPUAIOB

r-3g13 - ayIuTOpUs IS
MPOBEJCHUS  JIAOOPaTOPHBIX,
CEMUHAPCKHUX U MPAKTUYCCKUX
3aHATHH, IPYIITOBBIX u
WHIMBUTYaJIbHBIX
KOHCYJIbTaIIHH, TEKYIIETo
KOHTpOJIA,  IIPOMEKYTOYHOMU
aTTECTAllMH, CaMOCTOSTEIbHOM
paboThl

lkad c 3akp. aAB. — 3 mrT., cron aya. — 20 mr., mkad nad. — 2
mT., cTyn ydeH. — 30 mT., cron aByxTymO. — 1 mT., cron
0HOTYMO. — 1 mmT., mKad st onexa— 1 mrT., JocKa J/TeX. MOKa3.
—1 ., maGopaTopHble TpUOOpPHI U oOopyaoBaHuE (a/TpaHc-
¢dopmarop, ammepmerp 2-86, BombTMETp I-87, BOIBTMETD,
ranpBaHomeTp ['CA, »11. mut, obopynoanue 87JI-01, karymika
WHAYKIIMOHHAS, Mara3uH COINPOTHUBIICHUS, MalldHa OSJEKTP.,
OaTapest KOHJICHCAT. U Jp.);

[-315 — aymutopust s
IPOBEJCHUS  J1aOOpaTOPHBIX,
CEMHUHApCKUX U MPAKTUYECKUX
3aHATUH, IPYIIIOBBIX u
WHIVBUAYaJIbHBIX
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJIS,  IPOMEXYTOUYHOU
aTTEeCTAIllMHA, CaAaMOCTOSITEIbHOM
paboThI

[lIkad ¢ 3akp. aB. — 2 mwT., padouunii croa «/»-16, cr. 11 Bec.
JI®-550 — 1 mrt., muc. cT.JI®-540 — 1 mwr., apmatypHslit cT. — 7
mrT., ceiid —1 mr., mocka a/Tex mok. — 1 mrt., cTox ogHOTYMO. — 2
mT., CTON aya. — | mr., cryn ydeHnd. — 30 mrT., cremmmax — 1
WT., CTya aab. — 1 mWrT., cTyn n/MATKUA — 2 mT., 1abopaTopHbIe
npubopsl U1 0bopynoBanue (000p «IIEKTPo», BoabT™MeTp P-505,
reHepaTop 3BYKOBOM, HICTOYHHUK MUTAHUSI YHUBEPC., MUKPOUHTED.
«JInHHUKa», MHKpOPOTOMETpP. HEpeructp., ocBerurenr OM-18,
ocuuiorpad syektp., npubop (u3N3MepH., MaITHUK YHHMBEpC.,
BOJIETMETP, OapoOMeTp aHEpOWI., BEChl TEXHUYECKHE, TeHEPaTOP
I'VK (c), ucrounuk MUDIIII-2, mokcomerp (¢), MUKPOCKON H
1p.); Y4€OHO-METOIMYECKIE MAaTePUATTBI

[-317 — aymutopust s
IPOBEJCHUS  J1aOOpaTOPHBIX,
CEMHHAPCKHUX U MPAKTUYECKUX

Cron aya. — 10 wrt., cron — 9 mr., mkad aus npud. — 3 wrT., CTyn
yaeHud. — 31 mT., 1ocKa A/TexXmnok. — 1 mr., 06opyaoBaHue JIst
1a00paTOPHBIX paboT 1O MOJEKyJIsIpHOH  ¢u3uKe U

3aHATUH, TPYIIOBBIX U | TEPMOAMHAMMKHN (). IIUT, NPOOUPKH, TEXHUYECKHUE BECHI,
HHJIWBUIYAJIBbHBIX ITMIICTKH, rpyma)
8. MesxkaucunninHApHbIE CBA3H
IIporoxou
corjiaCoBaHus pa6oqel>'1 porpamMmsl ¢ IpYrumMu JUCHUIIMHAMUA
HaumenoBanue Kadenpa, ¢ kotopoii [Tpennoxenus 06 N3MEHEHHSIX B
JTUCHMIUTUHBI, C KOTOPO# | MPOBOJMIIOCH COTJacoBaHue [paboueid mporpamMe. 3aKaoueHne 00

IIpOBOAHIIOCH UTOorax corjiacoBaHusd
corjiaCoBaHHEC
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JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Howmep nporokona

CTpaHu1bl ¢

[lepeyenb oTKOppEK-

Iloamucey 3aBe-

Howmep n3MeHeHus|  3acemaHmus JYIOIIETO
U3MCHCHHUSIMU TUPOBAHHBIX ITYHKTOB o
kKadeapsl U gaTa kKadeapoit

1. Ne 1 ot 03.09.24 12 6.1
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IIpuaoxenne 2

JIner neprnoanvecKux nNpoBepok padoyeii NporpaMmmsbl

JI0JKHOCTHOE JIUIIO, TTPO-
BojauBIee nposepky ©.1.0.,
JIOJDKHOCTB, TTOJIIKCH

JlaTa

IToTrpebHOCTD B
KOPPEKTHPOBKE

[lepeyeHb NyHKTOB, CTP.,
pasaenoB, TPEOYIOLUX
W3MEHEHU I
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IIpuaoxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE BBICIIIETO OBPA30OBAHMSA «JIYT AHCKMI TOCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/JI OHEHOYHbIX CPEIACTB
10 TUCUUIUIMHE (MOAYII0) «Pu3nka»

Hamnpasnenue noarorosku: 36.03.02 3o0Texuus

Hamnpasnennocts (mpoduis): Kunomorus

YpoBeHb mpodeccnoHanbsHOro 00pa3oBaHus: OaKanaBpuaT

I'ox nayama noarorosku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMHU JOCTUKEHUA KOMIETEHIIAM, C YKASAHUEM
3TAIIOB UX ®OPMHUPOBAHMS B TIPOIIECCE OCBOEHMS OBPA30OBATEJBHOM ITPOTPAMMBI

Kon DopmyIHpPOBKa Nunukaropel OTtan [Lnanupyembie Haumenosanue | HanmeHnoBaHue O1ieHOYHOTO
KOHTPO- KOHTPOJIMPYEMOI JIOCTHKECHUS (ypoBeHb) pe3yJbTaThl MOJYJIEN U CpEeACTBA
JUPYyeMO KOMIIETEHIINH KOMIIETEHIINH OCBOEGHUS o0y4deHus (umm) paznenoB | Texymuii | IIpomexxyrouna
1 KoMIIEe- KOMITETEHIIUHT JUCLUMIUIMHBL | KOHTPOJb | S aTTecTaius
TEHIIUU

OIIK-4 | Cnocoben OIIK-4.1 [TepBeiii 3Tan | 3HATH: Monyns 1. TecTbl DK3aMeH
000CHOBBIBATh U Wurepnperupyer u (moporoBelii | puzHUECKUE «MexaHuKa 3aKPBITOT
pean30BbIBaThH B HCIIOJIb3YET OCHOBHBIE | YPOBEHbB) 3aKOHBI U Monyns 2. 0 TUIa
npodeccuoHanbHOM €CTECTBEHHBIE, SBJICHUS U yMeTh | «MomnekymsipHas
JIEATEIIbHOCTH OMOJIOTUYECKHUE 1 WHTEpIpEeTUpoBaT | Gpusuka u
COBpPEMEHHBIE npodeccuoHanbHbIe b UX TePMOJUHAMUKA
TEXHOJIOIHH C IOHATHS K METOBI U1 | Bropoi atant | Ymersh: . Mexanuka TecTsl DK3aMeH
HCIIOJIb30BaHUEM peuieHus (MpOABUHYTHI | MPUMEHSTH JKUJKOCTEN U OTKPBITOT
npuOopHoO- obmenpodeccnoHanbHbl| i YPOBEHB) 3aKOHBI (PU3UKU ra3oB» 0 TUIa
MHCTPYMEHTAIbHOM X 3a7a4 JUISL peIIeHuUs Monyns 3. (Bompochl
0a3bl ¥ UCTOJIBL30BaTh MPAKTUYECKUX DNIEKTPOCTATUK | JIJIst
OCHOBHBIE 3a/1a4 a. IlocrostHHBIN | ompoca)
€CTECTBCHHEIE, Tperuii otanr | UMeTh HABBLIKHK: | DJIEKTPUUECKHH | PacyeTHas | DKk3aMeH
Ouosornyeckue u (BBICOKHMH HaBbIKaMH TOK. pabota
NPO(eCCHOHAIBHBIC YpOBEHb) MIPUMEHECHHSI DIEKTPUIECTBO
MOHSATHSA, A TAKXKE (buznuecKkux 1 MarHeTU3M»

METO/JbI IPU PCIICHUH 3aKoHOMepHOCTel | Moayib 4.

OﬁmerOQ)eCCHOHaJILHLI B HpaKTquCKOﬁ «Onruxka.

X 3amad eI TETbHOCTH AToMHas n
syiepHas

buznka»




2. OMIUCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIUS
HA PA3/IMYHBIX OTAITAX UX ®OPMHUPOBAHUA, OITIMCAHUE HIKAJI

OLEHUBAHUA
Ne | Haumeno Kparkas [Tpencrasne- Kpurepun oneHnBanus kana
/ BaHUE XapaKTepUCTHKA HUE OIICHUBAHUSA
I | ONEHOYHO | OIIGHOYHOTO CPEeACTBa OIICHOYHOTO
TO CpeIcTBa B
cpencTBa ¢donge
1. Tect Cucrema TectoBbIe B tecre BrmonHeEHO 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aIaHAl «Omauunoy (5)
3aJaHHUH, TTO3BOJIIOIAS B Ttecte BeImomHeno Ooxee 75- | Onenka
U3MEpPUTh YPOBEHb 89% 3amanuit «Xopouioy» (4)
3HAHUU. B Ttecre BemonHeHo 60-74% | Onenxa
3aJaHui «Yooenemsopum
envroy (3)
B Tecre BpimonHeHo MeHee 60% | OreHka
3aJaHuI «Heyoosnemeopu
menvHo» (2)
Bonpmias dacte ompenenenuit | OneHka
He IpeJCTaBIICHa, mbo | «Heydosremesopu
MpeacTaBlIieHa C  TpyObIMH | menvHo» (2)
omunoOKaMu.
2. | Ompoc ®opma paboTsl, Bomnpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast MO3BOJISIECT orpocy TpeIoIaracMele otBeThl; | «Omauunoy» (5)
OIICHUTH KPYTO030D, MIPaBUIBHO HCTIOB30BaH
YMCHHE JIOTHICCKU aIropuT™M  O0OCHOBaHUH  BO
ITOCTPOUTH OTBET, BpeMs  pPacCyXJICHHUH,  ecTb
YMEHHUE JIOTUKA PacCyKJIEHUN.
IIPOAEMOHCTPUPOBATH [TponemMoHCTpUPOBaHbBI OreHka
MOHOJIOTHYECKYIO PEYb MpeJnoyiaraeéMble  OTBETHI; €CTh | «Xopowioy» (4)
U MHBIC JOTHKa  PacCyXAEHWil,  HO
KOMMYHHUKATHBHBIE HETOYHO HCTIOJb30BaH
HABBIKU. Y CTHBII 0IIpOC QITOPUTM  OOOCHOBaHMH  BO
oOmamaer 6oybIINMH BpeMs pacCyXICHHH U He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTaTEIILHOTO [IponemMoHCTpHPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast TpearoiaraeMele  OTBETHI, HO | «Yooeremeopum
yCIoBus Ui HETPaBUIILHO UCTIONB30BaH | envHo» (3)
He(pOpPMaITLHOTO aIropuT™M  O0OCHOBaHUH  BO
0OIIeHHSI. BpeMsi paccyXIIeHHH;
OTCYTCTBYET JIOTHKA
paccyxaeHui; OTBETHI HE
TTOJTHEIE.
OTBeTHI HE TIPEICTABIICHBI. Orenka
«Heydoeremeopu
menvHo» (2)
3. | Pacuerna | CpeactBo mpoBepKu Ilepeuenn IIpogemoHcTpUpOBaHO Ornenka
si padora | BIIaJICHUS HaBBIKAMH 3aJIaHuH, MOHUMaHKe METONUKH pemerus | «Omauuno» (5)
(peumieHue | MPUMEHEHUS BXO/SIIMX B | 3aJaul M €€ HpPHUMEHCHHE.
3aj1a4) NIOJIyYE€HHBIX 3HaHUU IO | pacdyeTHO- Pewenue Ka4eCTBEHHO
3apaHee ONpeleeHHONH | rpadudecky | oQopMIIEHO (akkypaTHOCTB,
METOJKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonb3oBan
3azad. TPaIUIIMOHHBIH WA
HETPaJULIMOHHBIA TOAXOA K
peleHnIo  3ajavyd.  3ajada
peleHa npaBuIbHO.
IIponemMoHCTpHUPOBAHO Onenka
MIOHMMaHHE METOJMKH pelieHue | «Xopouio» (4)

u ee npuMeHeHue. Pemienue
3a/1a4M MPaBUIBHO 0(OPMIICHO.




IIPpOBOAUTCA 11O

OKOHYAaHUHN U3YyYCHU

JUCIUATIIUHEL.

TEPMHHOJIOTUYECKOr0 armnapara
JTUCHUTUIAHBL, YMEHUEC
aHAJU3UPOBATh MpolIEMy,
COJICPXKATENBHO U
CTHJIUCTUYECKU TPAMOTHO
u3j1arath CyTh BOIIPOCA;
rIyOOKO IOHUMATh MaTepHa;
BIIZICHNE aHAJTUTHYECKAM
CIOCOOOM HU3IIOKEHUSI BOTIPOCA,
HAYYHBIX UJICi; HABBIKAMHU
apryMEHTAIMH ¥ aHAJIH3a
(akTOB, COOBITHIA, SIBIICHUH,

Ne | Haumeno Kparkas IIpencrasne- Kputepuu ouenuBanus IMkana
n/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPEJCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
3amaua pemieHa  IMPaBIIIBHO.
EcTtp oTnenbHbBIE 3aMEUaHus.
[IpogemMoHCTpHPOBAHO Orenka
TIOHUMaHUE METOIWKH pemeHus | «Yooseremeopum
W YacTUYHOE €€ TpHMEHEHHe. | envHo» (3)
3agaua perieHa 9YaCTUYHO.
3amada He pemieHa. OreHka
«Heyoosnemsopu
menvHo» (2)
4 Jx3amen | KonrpoasHoe Bomnpocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOIIPHUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TOHATHHHO- «Omauunox (5)

HPOIIECCOB.

BricraBnsercs

obyuaromemycs, MOJTHO,
HoJpoOHO " IpaMOTHO
OTBETHBIIEMY Ha  BOIPOCEHI

6uera " BOIIPOCHI
9K3aMEHaTOopa.

[lokazaHo 3HaHMe OCHOBHBIX | OueHka
TEOPETUUECKUX monoxeHud | «Xopowo» (4)
BOIIPOCa; yMeHHe
aHAIN3UPOBAThH SBIICHUS,

(daxTel, JEWCTBHA B paMKax
BONPOCA;  COAEPXATENbHO W
CTHJIMCTUYECKU IpaMOTHO
u3jaraTb CyThb BOIpPOCA, HO

HMEEeT MeCTO HeI0CTaTOYHAs
MTOJTHOTA OTBETOB ()
H3JIaraeMomMy BOTIPOCY.
IIpogemoHcTpUpoBaHO

BIIaJICHUE AQHaJIUTHYECKUM

CIIOCOOOM H3JIOKEHHMsI BOIIpOca
Y HaBBIKAMH apTyMEHTALIMH.

BricraBasercs

oOydJarmeMycsi,  HOJHOCTBIO
OTBETHBIIIEMY HA  BOIPOCHI
6mera " BOIIPOCHI
JK3aMeHaTopa, HO
JOMYCTUBIIEMY TMPU OTBETax
HE3HAYNTEIbHBIC OIHOKH,

YKa3bIBarommne Ha HAaJIU4HC
HCCUCTCMHOCTH H HpO6€J’IOB B
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Haunmeno
BaHUeE
OLIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTEepUCTHKA
OILIEHOYHOT'O CPEJCTBA

[Ipencrase-
HHUE
OIICHOYHOT0
CpelIcTBa B
¢donge

Kpurepuu onennBanus

[Ixana
OLICHUBAHUS

3HAHUAX.

Iloxa3ano  3HaHMe  Teopuu
BOTIpOCa (parMeHTapHO
(HemonHOTA M3II0KCHUS
nHpopmanuy;  onepupoBaHHE
TIOHATHSAMH Ha OBITOBOM
YPOBHE); yMEHHE BBIJICIHUTH
TJIaBHOE, chopMyIHpOBaTH
BBIBOJIBI, IIOKa3aThb CBsI3b B
MIOCTPOCHHUU oTBeTa HE
MIPOIEMOHCTPUPOBAHO.
Bnanenue aHAJTUTHYECKUM
CIIOCOOOM M3JIOKEHHUSI BOIpOCa
u BIIaJICHUE HaBBIKAMHA
apryMeHTalIH HE
MIPOIEMOHCTPUPOBAHO.
Ob6yuaromuiics JIOTIYCTHII
CYLICCTBEHHBIC OIIMOKU TIpU
OTBETax Ha BOMPOCHl OUIETOB
Y BOIIPOCHI 3K3aMeHAaTopa.

Orenka

«Yooeremsopum

enbro» (3)

3HaHUe MOHSITUIHOTO ammapara,

TEOpHH BOIIpOCA, HE
MIPOJICMOHCTPHUPOBAHO; yMEHHE
aHAIN3UPOBAThH y4eOHBIH
Matepuan HE
IPOJIEMOHCTPUPOBAHO;

BIIAJICHUE aHAJIUTHYECKUM
CII0COOOM H3JIOKEHHMsI BOIpoca
U BJIaJICHUE HaBBIKAMU
apryMeHTalun HE
HPOIEMOHCTPUPOBAHO.

OOyuaronuiicss He OTBETUJ Ha
OJIMH WJIM JBa BOMpoca OuieTa
U JTOTIOJHUTEIBHBIC BOMPOCHI
9K3aMEHATOpA.

Ornenka

«Heyoosnemeopu

menbho» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3AJTAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE /1151 OIEHKHW 3HAHWI, YMEHUI, HABBIKOB ¥ (UJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUSI OBPA3OBATEJBHOM
IMPOI'PAMMBbI

OuneHo4HBbIE CpPeCTBa IS IPOBeIeHUs TEKYero KOHTPOJIA
Texylmuid KOHTPOJIb OCYILECTBISETCS MPENOAAaBATEIEM JUCLUIIMHBI NP IPOBEICHUH
3aHATUH B (popMe TeCTOBBIX 33JJaHU, YCTHOTO OIPOCa U pacCueTHON pabOTHI.

OIIK-4 CnocoGeH 000CHOBBIBAaTH M peaJM30BbIBAaTh B  IPO(ecCHOHAILHOM
AesITeIbHOCTH COBpeMEeHHbIEe TeXHOJIOTHH c HCNOJIb30BAHHEM npudopHo-
HHCTPYMEHTAJIBbHOH 0a3bl M HMCIHOJb30BAaTh OCHOBHBbIE eCTeCTBEHHbIE, OMOJIOTHYECKHEe H
npogeccHoHA/IbHbIC NMOHATHA, a TAKKe MeTOAbl NPH pelieHHH 001menpodeccuoHaIbHBIX
3aja4

OIIK-4.1 UuTepnpeTupyeT U MCNOJb3YeT OCHOBHbIE eCTeCTBEHHbIE, OMOJIOrHYeCKUe
U npodeccHoHATbHbIE MOHATHS U MeTO/bI /ISl pelieHusi 00menpogeccHOHAIbHBIX 32124

IlepBbiii 3Tanm (MOPOroBOil ypoOBeHb) — MOKAa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeIs
KOMIIeTEeHIHH «3HATb»: (DU3HUECKHEe 3aKOHBI U SBIICHUS U YMETh UHTEPIIPETUPOBATH UX

TecToBBIe 3aJaHNUsI 3AKPBITOI0 THNIA
1. VYxkaxuTe HauboJIee TOUHOE ONpeaesIeHHe MACCHI TeJla (8blOepume 08a apuanma
omeema)
a) KOJIMYECTBO BEIIECTBA B TEIIE
0) Mepa UHEPTHOCTH B Tele
B) OTHOIIIEHUE Beca Tejla K YCKOPEHHUIO CBOOOIHOTO TaIeHHUS
') Mepa MOTeHINAILHOI SHEePTruu Tena
1) Mepa B3aUMHOTO MPUTSHKCHHSI Tea
2. 3akoH, KOTOPBIii HCIOJIL3YyeTCs MPU pacyeTe MOA3eMHOI CHJIBI KPbLJIA CaMoJIéTa,
Ha3bIBAETCS, 3aKOHOM (6blOepume 0OuH 6apuarm omeema)
a) Apxumena
6) bepnymm
B) [lackans
') UHEPIUH
1) BCEMUPHOTO TATOTEHUS
3. YkaxkuTte HanboJiee TOYHOE ONpPeeSIeHIe TEMIIEPATYPDI. (6blOepume mpu 6apuaHma
omeema)
a) CTereHb HArpeTOCTH Teja
0) Mepa cpe/iHel KHHETUYECKON SHEPTUH MOJICKYJT
B) Mepa 4Kciia CTOJKHOBEHUH MOJIEKYIT
') Mepa BHYTPEHHEH SHEPTHH BEIeCTBA
1) XapaKTEPUCTHKA arperaTHOr0 COCTOSIHUS BEIIECTBA
4. T'a3 HArpeBalOT B repMeTHYECKH 3aKPBHITOM cocy/e. YKAKUTE, KAKOI U3 MPOIeccoB
HMeeT MeCTO (8blOepume 0OUH 8apuaHm omeema)
a) n300apuyeCcKuii
0) nu3oTepMUUYECKUI
B) U30XOPHBIN
') annabaTHYECKUM
1) TOJTUTPOTTNYCCKUIA
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5. Ha3zoBuTe NpUYMHY B3aUMO/IeiicTBHS MOJIEKYJI (8bl0epume 00UH 8apuanm omeema)
a) CWJIBI AJICKTPUYECKOTO B3aMMO/ICHCTBHSI
0) CUJIbI TPAaBUTALIMOHHOTO IPUTSKEHUS
B) BHYTPHUSICPHBIC CHIIBI

I') 3aKOH UHEPLHUHU

1) MEpa YHCIIa CTOJKHOBEHUH MOJICKYIT

Kroun
1. 0, 1
2. 0
3. a,0,r
4, B
5. a
6.

6. IlIpouumaiime mexcm u ycmanoeume coomeencmeue
JlBurarens BHyTPEHHETO CrOpaHUsl COCTOUT U3 HECKOJIbKUX AeTanedl. CoOoTHeCUTe JaeTallb
JIBUTaTelIs BHYTPEHHET0 CrOpPaHus € poJIbIo B €ro padore.

1

BnyckHoii knanan

a)

npeoOpaszyeT BO3BPATHO-IIOCTYIATENbHOE ABMKEHNE
MOPUIHS BO BpalllaTelbHOE ABMKEHHE KOJIEHYATOro
BaJja.

ITopuieHs

0)

BHYTPH HET0 MPOUCXOAUT BOCIIIAMEHEHUE
TOIUIMBOBO3/yLIHOW CMECH, a OTPaOOTaHHBIE I'a3bl OT
CrOpaHusi MPUBOJAT B JBMKCHUE TTOPIITHH.

[TaTyn

obecrieunBaeT MPoONycK B paboune KaMepbl CrOpaHust
TOIUIMBHO-BO3YLIHON CMECH WJIM OJJHOTO TOJIBKO
BO3/IyXa

biox nunmmHIpOB

o0ecreynBaeT repMeTHYHOCTb MOJIOCTH, pa3aesss eé
OT CMa304YHOM CHUCTEMBI M OXJIAXK/IAI0IEN CUCTEMBbI
nsurarens. Kosblia momMorarot npeaoTBpaTUTh
IIPOHUKHOBEHUE ra30B WM Macjia B KaMepy CropaHust

MaxoBuk

HaKaIUIMBaeT KUHETUYECKYIO SHEPTHIO NP pabouem
TaKTE U BBIPABHUBAET YIVIOBYIO CKOPOCTh BpallCHUS
KOJICHBAJIa B OCTAJIbHBIX TAKTaX, CIJIAKUBAs TATOBbBIE
XapaKTEPUCTUKH JIBUTATEIISI

e)

aluTa KpUBOIUITHO-IIATYHHOI'O ME€XaHU3Ma U
MacCJIIHOro Hacoca OT MEXaHUYCCKUX HOBpC)KI[GHI/Iﬁ n
nomnagaHusAa 3an$I3HI/ITCJ'ICI71

3anumuTe B Ta0nMIly BeIOpaHHbIE OYKBHI OJ] COOTBETCTBYIOUTMMU LIU(PpaMu

1 2 3 4 5
B r a 0 i}
Bropoii 3ranm (IPOABHHYTHIH YPOBEHb) — IOKa3bIBaeT C(OPMHUPOBAHHOCTH

NOKAa3aTe/Isi KOMIETEHIIMU «YMeTh»: IIPUMCHSTh 3aKOHBI (PU3UKHU I PEHICHUS TPAKTHYCCKIX
3aja4

1. Yro Takoe mMarepuaigbHas TOUKa?

3ajanus 3aKpHITOro TUINA (BONPOCHI JJIS1 ONIPOCca):

2. JlaiiTe ompeneneHrne BTOPO KOCMHUYECKOW CKOPOCTH.
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3. Cuna ynpyroctd, BO3ZHHMKAIOIIAs MpPU YHpYyroil nedopmainyy pacTsHKEHUsS WA CHKATHUSL
TeJa, MPONOPLUOHATIbHA a0COIIOTHOMY 3HAUEHUIO M3MEHEHHs UuHbl Tena. HazoBute
3aKOH, OIMCHIBAIOIINM 3Ty CUILY.

4. HazoBute pacrpeeneHue, KOTOpoe HpeACTaBisieT coOOi OTHOILEHHE 4YKcia YacTHll,
00JasaomuX ONpPEIeICHHON MOTEHIUAIBHON 3HEpruel K IIOJIHOMY 4YMCIy YacTHIl B
rase.

5. Kak HaspiBaeTcs 4YacTh NOJHOW 3HEPrMM Tejla 3a BBIYETOM KHHETHUYECKOM BSHEpruu
JBYDKEHUS TeJa KaK LeJI0r0 U MOTEHIMAIbHON 3HEPrUH Tejla BO BHEIIHEM T0J1e?

Kiroun

MartepuanbHas TOYKa 3TO TelO, OOJajarollee Maccod, pa3MepaMu KOTOPOTO MOXKHO
npeHeopeyb NPU PaCCMOTPEHUU €T0 ABUKCHUSL.

2. | Bropas xocMuyeckasi CKOpOCTb 3TO CKOPOCTh, KOTOPYIO HYKHO COOOIIMTH TENy JUIsl TOTO,
4TOOBI OHO TOKUHYJIO 00JIACTH 36MHOTO MPUTSKCHHS

3. | 3axon I'yka

4. | Pacipenenenue bonpiimana

5. | BuyTpenHneii sHepruei Tena

Tperuii 3Tan (BHICOKMI yPOBEeHb) — NMOKAa3biBaeT CHOPMHUPOBAHHOCTH MMOKa3aTessl

KOMIETCHIIMU «BJAJA€Tb»: HaBbIKaMHU J[IPUMCHCHUA (I)I/I3I/I‘IGCKI/IX SaKOHOMCpHOCTCﬁ B
HpaKTI/IIIGCKOf/'I JACATCIIBHOCTH

IMpakTHyeckue 3aganus (pacyeTHasi padora):

1. B pesynbrate m3MepeHui aumamerpa d Kamwuisipa B CTEHKE JIETOYHBIX allbBEOJ TOJYYCHBI

cnenyromue  3Havenms:  Op = 283mx; dy = 282ux; d3 = 2,8Lux;
ds4 = 2,85 mxk; ds = 2,87 mx. Haiitu cpeanee apudMeTHIECKOE 3HAUCHHE.

. Baron maccoii m = 20 1, ABHXKYIIHIICS paBHO3aMEIJIEHHO ¢ HAa4allbHOM CKOPOCThIO vy = 36

KM/4, ToJ AeWictBueM cuibl TpeHus F = 6 xH yepe3 HekoTopoe BpeMsi OCTaHaBIMBAETCS.
Haiitu paccTossHre, KOTOpO€ NMPOMAET BaroH 10 OCTAHOBKH.

Hlapuk maccoit 100 T ynan ¢ BeIcOTBI h = 2,5 M Ha TOPU3OHTAIBHYIO TUIUTY ¥ OTCKOYHMII OT
He€ BCIEICTBUE YIpyroro yaapa 6e3 morepu ckopoctu. Ompenenure cpeanioro cuiny (F),
JEMCTBOBABILYIO Ha IIAPUK IPU yJaape, €ClId MPOoJOLKUTENbHOCTD yaapa At=0,1 c.
Onpenenure cuily HaTsHKEHUS KaHaTa IIpU NOIbEME rpy3a maccor m=1,5T, eciu 3a Bpems t =
2C OT HavaJa JBWKEHUS CKOPOCTh BO3pociia oT vg=0 10 vi=3,6 m/c.

. Komeco paanycomM R= 0,1 M BpaacTCs TaK, YTO 3aBUCUMOCTD yIJild TIOBOPOTa ¢ OT BPpCMCHU t

naérest ypaBHeHueM ¢ = 4 + Bt + Ct  rme B =2paod/c u C=1 pad/cg. [l Touek, nexanmx Ha
o0oJie Koyreca, HaTH depe3 BpeMs t = 2 C mociie Hadana IBMKEHUs: 1) YyTIOBYIO CKOPOCTh o;
2) TUHENHHYIO CKOPOCTH V.

Kiroun

1.

Pemenmne.

1. Cpennee apudmernueckoe 0 maxomum mo dopmyse:

a_d1+d2+d3+d4+d5
5

2. IloacraBigeM YHUCIIOBEBIE 3HAYCHUS:
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_2,83+2,82+281+285+2387
5

d
Omeem: 2,836

= 2,836(mx)

Pemenue.

N ) vom
1. IlpoiiieHHBIH TyTh MOKHO ONPENEINUTh 10 hopmysne S = F .
;107 -2.10"

s = 167 (m).

Omeem: 167

Pemrenue.

F=—" 2gh.
at Vo

IToncTaBuB CrO1a YKCIIOBEIE 3HAUECHHUS, HAHIEM

F=- 262’11/2 .9,81-2,5 =-14(H).

Omeem: 14

Pemrenue.

T:m[g +%)

IToacTraBuM 4KCIOBBEIC 3HAUCHUS U TI‘H/ICHI/IMZ

3,
T=1,50-10°| 981+ == | = 1.74-10* (H) = 17,4 (xH).

Omeem: 17,4

Pemennue.
1. V3BecTHO, 4YTO yriioBasi CKOPOCTh ® = a (4+2t+1%)=2+3¢

o (t=2)=2+3-22=14 (pao/c).
2. JIuneitHast CKOPOCTH L HAMIEM U3 COOTHOMIEHHUS L = MR,
v=(2+3t) R
v(t=2)=14-0,1=14 (k).
Omeem: 14u 1,4

HBoo~NooORAWNE

Bonpocsl pi1s1 3k3aMeHa

dusnyeckne 0CHOBbI MEXaHUKH.
IIpenmer ¢pu3uku u e€ cBA3b C APYrUMHU HayKaMu. EAMHUIBI GU3NYECKUX BETMUMH.
CkopocThb U MyTh IPU MOCTYNATENILHOM JIBUYKEHUH.
Y cKopeHue U ero CoCTaBIISIOIIHE.
VYTI10Bast CKOPOCTh U YIJII0BOE YCKOPEHHUE.
Ilepssiii 3akoH HproToHa. Macca. Cuia.
Bropoii 3akon HeroToHa.
Tperuit 3axoH HetoToHAa.
Cwuita TpeHusl.
3aKoH coxpaHeHMs UMITysbcea. LlenTp macc.
Oueprus. Pabora. MOIHOCTS.




11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

Kunernueckas 1 moTeHIMaIbHAs YHEPTHsl. 3aKOH COXPAHEHUS SHEPTUU.
MoOMEHT MHEpLHH TBEPAOTO Tea.
Kunernueckas 3Heprust BpalieHusl.
MowMmeHT cuibl. YpaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHS TBEPAOIO TEINA.
MoMeHT uMITyJIbca U 3aKOH €r0 COXpaHEHUS.
Hedopmarus TBepaoro rena.
3axonbl Keruiepa. 3akoH BCEMUPHOTO TSTOTEHMUS.
Cuuia Tsixectu u Bec. HeBecoMoCTb.
[Tone tarorenus. PaboTa u moTeHaN MO TATOTCHHS.
Kocmuyeckue ckopocTH.
Heunepuuanpuelie cuctemsl orcyeta. CHUilbl HHEPLMH.
Mexanunueckue koneOanus. ['apmMoHnueckue koaeOaHus U UX XapaKTEePUCTUKH.
CrnosxeHue 0JMHaKOBBIX FTAPMOHUYECKUX KOJIEOaHUH.
JluHamuKa KojebaTebHOro ABMKEHHs. MasTHUK.
3aryxaromnye 1 BEIHYK/ICHHbIE KOJIeOaHMsI.
Mexanuka )xuakocren. /laBieHue B dKUIKOCTHU U B rase.
VYpaBHeHME HEpa3pbIBHOCTU. Y paBHEHHE bepHyuM U ciecTBUE U3 HETO.
BszkocTh (BHyTpeHHEe TpeHue). JlamuHapHble U TypOyJIeHTHbIE TeUSHHUS.
MeTtobl onpeiesieHns: BA3KOCTH.
OCHOBHOI 3aKOH PEIATUBUCTCKON TMHAMUKN MaTEpUAIbHONU TOUKH.
3aKOH B3aUMOJICHCTBUS MacChl U SHEPTUU.
OCHOBBI MOJIEKYJISIPHOI (PU3UKH M TEPMOJINHAMHUKH.
CraTtucTuueckuil 1 TepMOJAMHAMUYECKUN METOIbl. OTBITHBIE 3aKOHBI UJI€AIBHOIO T'a3a.
VYpasuenue Knaitnepona-Menzeneesa.
OcnoBHoe ypaBuenre MKT uaeabHbIX Ta30B.
3akoH MakcBemia JUisi paclpeneneHuss MOJIEKYJ HACAIBHOIO rasa IO CKOPOCTSIM M
SHEPTHUSAM TEIIOBOTO JBUKECHHUS.
CpenHee uMcio CTONKHOBEHUH M cpeTHss JTMHA CBOOOTHOTO IIpo0Oera MOJIEKYI.
OmnsitHoe noareepxkaenne MKT. SIBnenue nepeHoca.
OcHOBBI TepMOIUHAMUKH. YHUCIIO cTeneHel cBOOOAbI MOJIEKYIIbI.
[IepBbIil 3aKOH TEPMOAMHAMUKH.
Paborta rasa npu nsmMeHeHnH ero 0obEMa. TermoeMKoCTb.
[IpumeHneHue nepBoro 3aK0Ha TEPMOAMHAMMKH K U30IPOIIECCAM.
Anunabaruyeckuii mponecc. YpasHenue Ilyaccona.
Kpyrosoii npouecc (uuxi). OOpatumble 1 HEOOpATUMBIE ITPOLIECCHI.
DHTponus U €€ CTaTUCTUYECKUI CMBICI. BTOpOIi 3aKOH TEPMOIMHAMUKHU.
Peanbhble ra3pl. Cuiibl U MOTEHIIMANIbHAS SHEPTHS MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.
PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.
Peanbuble rasel. U3otepmbl Ban-nep-Baanbca u nx aHanms.
BHyTpeHHss SHEPrus peaabHbIX Ta30B.
CgoiictBa xuakocreid. [loBepXHOCTHOE HATSKEHHE.
CmaunBanue. Kpaesoii yroi.
JlaBiieHre o1 UICKPUBJIEHHOMN MMOBEPXHOCTHIO )KUKOCTH.
Kanunnsipuele siBneHus.
JIeKTPUYECTBO.
DNEeKTPOCTaTHKA. DJIEKTPUUECKHUH 3apsil U 3aKOH €r0 COXPaHEHUS.
B3aumopeiicTBue snmekTpuueckux 3apsaoB. 3akoH Kymona. Dnexrpudeckoe mose (OI1).
Hanpsoxennocts OI1. I'papuueckoe nzobpaxenue I11.
Teopema Octporpaackoro-I'aycca u €€ npwioxenus. I[IpuHuun cyneprno3unuu
JIEKTPUYECKUX MOJIEH.
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56.
57.

58.
59.

60.
61.
62.
63.
64.
65.

66.
67.

68.

©CoNo~wWNE

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

Pabora npu nepememenuu 3apsiaa B 1. [Torenuuan, rpaguent norennuana 11
[IpoBOIHMKM B 3JEKTPUYECKOM TOJIE. DJIEKTPOEMKOCTb, HHEPrUs 3apsHKEHHOTO
IIPOBOJHUKA.
JIusnnekTpuky B 31eKTpudeckoMm node. [lonsgpusanus AM31eKTpruKoB.
OnexTpuueckoe  1ojie B JUAJIEKTpuKe.  JlMdnekTpuuyeckas — IPOHULAEMOCTD.
DneKkTpruyeckast HHAYKIHS.
Kongencarop. D1€KTpOEMKOCTb CHUCTEMBI KOHAEHCATOPOB. ODHEPIHsl 3JIEKTPUUECKOIO
TOJISl.
OnexTpuueckuid TOK M ero xapakrepuctuku. Cwia Toka. IlameHus HanpspkeHus u
3JEKTPOJBIKYIIIAs CHIIA.
Tok B Merammueckux npoBoaHukax. Comporusienue. [IpoBomumocts. 3akoH Owma.
Pabota u momHOCTh TOKA. 3akoH [[xoynsa-JIeHma.
Pa3BeTBiieHHas anekTpudeckas memnb. [Ipasmna Kupxroda.
OCHOBBI 3JIEKTPOHHOHN TEOPUU TPOBOIUMOCTH.
OneMeHTHl  (U3UYECKOW  ANIEeKTpOHUKH. KOHTaKkTHas  pa3HOCTh  MOTCHIIMAJIOB.
Tepmoanekrpuueckue siBieHus. PaboTa BeIxo/1a 3JIEKTPOHA U3 METaJIa.
DOMHCCHS AJIEKTPOHOB. TepMOAIEKTPOHHASI SMUCCHS. DJICKTPOHHBIC JTAMIIBI.
Tok B momynmpoBogHuKax. 3anuparouuii cioil. [lomynpoBoaHuKoBbIe TPUOOPHI (TUOBL,
TPAH3HUCTOPHI U IP.).
Tok B KUAKOCTAX. DNEKTpoau3. 3akoH Papajes.
Tok B razax. HecamocTOATENBHBIN U CAMOCTOSATEIbHBIN T'a30BbIE pa3psiibl.
DJIeKTPOMAarHeTH3M.
[ToCTOSIHHBINM MAarHUT U KPyroBoM TOK. MarHuTHOE I0JIE.
XapakTepuCTUKN MarHUTHOTO MOJIS.
3akon buo-Capapa-Jlamiaca u ero npuMeHEHHE IJIsl pacueTa MarHUTHOTO TOJIA.
3axoH Amrnepa. [IpoBogHMK ¢ TOKOM B MarHuTHOM nosie. IlapamienbHbie TOKH.
MarsuTHO€ 1noJje COJIEHOUAA U TOPOHIA.
Jua- nmapa- u peppomarHutHsle Bemiectsa. [Ipupona Gpeppomarnerusma.
JIBu>KeHME 3apsSKEHHBIX YaCTUIL B AIEKTPUYECKOM U MarHUTHOE MOJISIX.
Dddext Xomna.
Hupkynsuus BEKTOpa MarHUTHOW MHAYKLIMH. 3aKOH MOJIHOTO TOKA JUIsi MarHUTHOTO TIOJISt
B BaKyyMe.
SIBnenue anekTpomMarHuTHOM MHAYKIMU. 3akoH Papanes. [Ipasuino Jlenna.
WNHpykTuBHOCTE KOHTYpa. CaMOMHIYKIIHSL.
B3anmuas naaykuus.
Tpancdopmaropsi.
[lepeMeHHBIN CHHYCONATBHBIN TOK.
Ienu nepemennoro toka (R, L, C).
Pe3onanc HanpspkeHH 1 TOKOB. MOIIHOCTB, BBIAEIAEMAsl B LIENU IEPEMEHHOTO TOKA.
ONEKTPOMAarHUTHHIE BOJIHBI.
DnexkTpoMarHuTHbIE Kojebanus B kojebarenbHoM KoHTYpe (L, C).
OnTuka. KBantoBasi npupoaa csera
OcHoBHBIE 3aK0HBI oNTUKH. [losTHOE OTpaxkeHue.
OcHoBHBIE POTOMETPUYECKHE BETUUUHBI U UX €IMHULIBI U3MEPEHUSI.
PasButne npeacrasieHuil o npupoJie CBeTa.
Wutepdepennus ceera. MeToab! HaO0IeHUS HHTEp(HEPEHIINH CBETA.
Pacuer nnTepepeHInOHHON KapTUHBI OT ABYX UCTOUYHHKOB.
Hudpaxius ceera. [Ipunnun Iroiirenca-dpenens.
Judpakuus @payHrodepa Ha TOHKOH IIEIH.
Hudpaxius OpayHrodepa Ha AUPPaKIIUOHHON PEIIETKE.
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27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

ITonapuzanus cera. EcTecTBEHHBIN U MOJISAPU30BaHHBIN cBeT .3akoH Maioca.

HOJ'I?IpI/I?)aI_[I/IH CBCTa IIPU OTPaXCHUH H IIPCIOMJICHUN HA I'PaHULEC ABYX AUIJICKTPHUKOB.

3akoH bprocrepa.

KBanToBBIC cBOMicTBa cBeTa. TeminoBoe HN3TY4YCHUE U €I'0 XapaKTCPUCTUKH.

3akon Kupxroda.

3akonbl Credana-bonpiimMana u Buna.

KBanToBas runotesa nznydenus u popmyna [lnanka.

dotorddext. 3akoHb! BHEMHETO GoTodrddexra.

VYpaBHenue DiiHIITelHA U1 BHEIIHEro GoTodddexra.

Macca u umnynsc ¢GoTOHa, 1aBJICHHE CBETA.

D¢ dext Komnrona u ero aneMeHTapHas TEOpHs.
JJleMeHThl KBAHTOBOH (PM3UKH aTOMOB

Monenu aromoB Tomricona u Pezepdopaa.

JIuneituaTeiii criekTp aroma Bogopoa. [loctynatel bopa.

CrnexTp aroma Bojopoaa o bopy.

KBanTOBast TeopUst CTPOEHUSI MHOT'O3JIEKTPOHHBIX aTOMOB.

DyieMeHThI QU3MKH ATOMHOIO /Ipa
OO01m1ue cBeIeHHUs 0 CTPOCHUU aTOMHBIX SJIED.

EcrecTBeHHast painoakTUBHOCTD. 3aKOHBI PaJIMOAKTUBHOTO pacraja.

SAnepnas peakius. MickyccTBeHHast pailu0aKTUBHOCTb.
DHeprus cBs3H. [ledekT Macchl aTOMHOTO sijIpa.
Peakuus nenenwust. llennas peakius.

Peakuus. TepmosinepHas peakuus.

4. METOAWYECKHUE MATEPHAJIbI, ONPEJE/ITIOLIAE ITPOLEY PbI
OINEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA

JAEATEJIBHOCTH

Texkymmi KOHTPOJIb

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJIA MPOBOAUTCS B ()OpME YCTHBIX OTBETOB Ha

BOIIPOCHI. CTy,[[eHT OTBEYAET Ha IOCTaBJICHHBIN BOIIPOC Cpa3dy, BpEMs Ha IMMOATI'OTOBKY K OTBETY
HE NIPCIOCTABIIACTCA.

9K3aMCHAIIMOHHBIX OMJIeTOB NpCACTABJICH B y‘-Ie6HO-MeTO,I[I/I‘-ICCKOM KOMIIJICKCE OTUCHUIIINHEI.

IIpome:kyTOouHas aTTecTANMS

IIpakTueckue 3aaHusi Kak CPEACTBO TEKYLIErO KOHTPOJS NPOBOAATCA B MUCBMEHHOM
dopme. CTyneHTy BbIIaeTCs 3aaHue U peaocTasisiercss 10 MUHYT JJIS TOJTOTOBKH K OTBETY.

DK3aMeH MPOBOJIUTCS B YCTHOM (opme. M3 3K3aMEHALMOHHBIX BOINPOCOB COCTABIISAETCS
30 ok3aMeHanMoOHHbIX OwieroB. Kakaplii Ouier coctouT u3 Tpex BompocoB. Komrmekrt

Ha moaroToBky k 0TBETYy CTyAEHTY npenoctasisieTcst 20 MUHYT.
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