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IIporpaMmMa  coctaBieHa  Ha  ocHoBe  dDenepanbHOr0  rocyJapCTBEHHOTO
obpasoBarenbHOro cranmapra Beiciiero oopazoBanus (PI'OC BO) cnemumansHocTn 04.05.01
OyHnamMeHTanbHass W TPHUKJIaJHAs XUMHS, YTBEPKICHHOrO MpUKa3oM MUHUCTEpCTBA
obpasoBanus u Hayku Poccutickoit @enepanun ot 13 uromns 2017 . Ne 652; yyebHoro miaHa u
OCHOBHOI o0Opa3oBaTenbHOl Tporpammbl  cneruanbHocTH 04.05.01 dyHgameHtanpHas u
npukiagHas xumus, pazpadoranubeix B ['OY BIIO «JloHenknii HAIIMOHATBHBIN YHUBEPCUTETY.

Pazpabotunku:

JlonieHT Kadenpsr oomIeH Guznku

Y TUIAKTUKH (QU3HKH, K.T.H. w b .U bemesnu
JlonieHT Kadenpsl oomIen Guznku

¥l JIMJaKTUKA QU3HKH, K.(.-M.H. 7~ B B KonoMeHckas

Va4
JloueHT xKadenpsl oomen Gu3nKu

Y TUJIAKTHKH (PU3UKH, K.TISI.H. W W H IlycThIHHUKOBA

J

[IporpamMma ydeOHOM TUCIUIUIMHEI YTBEPKICHA HA 3aceTaHUN
Kageopsl odbweti pusuxu u OUOAKMUKU PUSUKU.

ITporoxos Nel3 or " 9 " anpens 2020 r.
3aB. kadenpoii / H.I'. Mamox

[Iporpamma  y4eOHOW  JUCHUIUIMHBI ~ OJ00peHa  y4eOHO-METOIUYECKOH  KOMHUCCHEH
Qusuxo-mexnuueckoeo ¢axy 1 vmema

ITporoxos Ne 5 or "15" anpens 2020 r.
[Ipeacenarens yaeOHO-METOAMUECKOM
KOMUCCHUH (aKyIbTeTa . B.H.Korenko

Xumuueckozo ¢axy i1 vmema /

[Tporokon Ne 3 or " 15 " anpens 2020 r.

[Mpencenarens yaeOHO-METOAMYESCKON
%// H.B.A6noukosa
L

KOMHCCHH (PaKyIbTeTa




1.  OBJACTBH IPUMEHEHMS U MECTO JIMCIUILTAHBLI B YYUEBHOM
MPOLECCE

YyeOHas mucruruimHa «Du3uKa» OTHOCHTCS K 0a30BOM 4acTH MPOoeCCHOHATHLHOTO OJ0Ka
no cnenuanbHocT 04.05.01 @ynaameHTanbHass W OpUKIAAHAS XUMUSL.
xumudeckoM Qaxynbrere JJoHHY xkadenpoit obmeit ¢usukn m nuaaktuku (GU3NKH (QUHNKO-
TEXHUUYECKOTO (akynbrera. s u3yueHus NaHHOW y4eOHOM JUCIHMIUTMHBI HEOOXOIUMBI 3HAHUS,
YMEHHS W HaBBIKH, (OPMUPYEMBIC MPEAMISCTBYIONIMMHA W COIYTCTBYIOIIMMHU JTUCIHILTAHAMU -

O6H_II/IC 3HaHUA 3J'IeMeHTapH0ﬁ (1)I/I3I/IKI/I B 00BEME CpC,I[HCﬁ IIKOJBbI, MAaTEMAaTHUKaA.

SIBnseTcss OCHOBOH AJid U3YUYCHHUA CICAYIOIUX AOUCHHILIWH:
XuMuueckas TCXHOJIOI'us, KBanToBas XHUMHUA, dusznueckue MCTOAbI HCCHGHOB&HHﬁ, OCHOBBHI

HayYHBIX UCCJIEA0OBAHUL.

2. CTPYKTYPA JUCHHUIIVIMHBI

XapakTepucTuKa yueOHOW AUCHUIIMHBI

04.05.01 dynnameHnTanbHas ¥ MPUKIaHAs

CrnenuaibHOCTD

XAMHUSA
[Tpoduis
OOpazoBatenbHasl MporpaMma Crneunanurer
Kpanudukarus Xumuk. [IpenogaBarenb Xumuu
KonuuecTBo conepkarenbHbIX MOTYJIeH 4

(Tem)

JucuumuinHa 6a30BOY / BApHATHBHOM YacTh
00pa30oBaTeIbHONM MPOTrPaMMBbl

bazoBas yacTb nmpogeccuoHaIbHOTO OJI0Ka

DopMBbI KOHTPOJISI

MK, »k3ameH B | cemectpe
MK, sk3ameH BO 2 cemecTpe
MK, 3auer B 3 cemectpe
MK, sk3ameH B 4 cemecTpe

ouHas gopma 3aouyHas popma
Hokasatenn o0y4eHHs o0y4eHHs
Hopmat Ycekop | Hopmar Yckop
CPOK CPOK CPOK CPOK
KoanuecTBo 3a4€THBIX eAUHUILL (KPEAUTOB) 16
I'oq moaroToBku 1;2
CemecTtp 1:2;3;4
KoanuecTBo yacoB 576
- JICKITHMOHHBIX 140
- MPAKTUYECKUX, CEMUHAPCKHUX
- J1a0OPaTOPHBIX 140
- CaMOCTOSITEIbHOMN paboThI 296
B T.4. HHJIMBHIyaJIbHOE 3aJaHUE
HenennrHoe KOIUYECTBO YacoB, 7:8;8;10
B T.4. ayAUTOPHBIX 4:4:4:4

Peanusyercs Ha

du3nueckas XUMUS,
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3. OIIMCAHHME JUCHUITJIMHBI

ean AUCHMNJIMHDBI:

dbopMHpOBaHHE Y CTYJCHTOB CUCTEMbI 3HAHHI, YMEHHUI U HABBIKOB O SIBJICHUSX, 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUSAX W MeToJax U3y4YeHHs Tpuponsl. Pa3zButue mnpodeccHoHaNbHBIX,
MHUPOBO33PEHYCCKUX W TPAXKTAHCKHX KadeCTB JMIA, CHOPMHUPOBAHHBIX B MpoOIEcCe ydeObl C
y4eTOM MEPCIEeKTHB Pa3BUTHs OOIIECTBA, HAYKH, TEXHUKU, TEXHOJOTUH, KyJIbTYpPbl U UCKYCCTBA.
VYcBoeHHE CTYJCHTAMH TEOPETHMUYECKHMX OCHOB M MPAKTUYECKUX METOJIOB MCCIEIOBAHUS JUIsS
npoBeJeHUS MPOPECCHOHATBHON AESITETbHOCTH.

3ajayM AMCHMNIUHBI:

M3y4YEHHE BAKHEHIIMX MOHITHM M Mojesned (PU3MKHU; MOJIydeHHE CTyIEHTaMHU IpPEJCTaBICHUS O
IIOCTaHOBKE 33/1a4 B COBPEMEHHOW (U3UKe U MeToax ux Gopmanuzanuu. PopMupoBaHUe 3HAaHUN
U YMEHUH CTyJIeHTa, HEOOXOAWMBIX M JIOCTaTOYHBIX JUISI TIOHMMAaHUS SIBJICHWH, W IPOLECCOB,
KOTOpbIE TPOUCXOJAT B MPUPOJIE, TEXHUKE.

TpeGoBanus Kk pe3yJbTaTaM OCBOeHHSI AMCHUILUIMHBL. [Ipomecc wu3yueHus AUCHUILIIMHBI
«®u3nka» HampaBiIeH Ha (OPMHUPOBAHUE HIEMEHTOB CJEIYIOINX KOMIIETCHIIMHA B COOTBETCTBUU C
®I'OC BO wu ocHOBHOIl oOpa3zoBaTelbHOW mporpaMmbl 1o crenuanbHocTH  04.05.01
CDyHZ[aMeHTaHBHaH " NpUKJIaaHasd XUMUA:

a) ynueepcanvuvix (YK):

- CHOCO6CH NPpUMCHATH COBPCMCHHBLIC KOMMYHUKATHUBHLIC TCXHOJIOTMH, B TOM 4YHCJIIC Ha
WHOCTPaHHOM(BIX) sI3bIKe(ax), I aKaJIeMHIecKoro u npodeccuoHanbHoro B3anmoseicTaus (YK-
4);

- crmocoOeH Co03/1aBaTh U MOJAJEPKUBATH OE30IMACHbIE YCIOBUS KU3HEICATEIIbHOCTH, B TOM
YHCIie IPH BOZHUKHOBEHUH Upe3BblYaiiHbIxX cutyanuit (YK-8).

0) oowenpogpeccuonanvnuvix (OIIK):

- CHOCOOCH MPENCTaBISATh PE3yJbTaThl MPO(ECCHOHATBHOW ACSITENTFHOCTH B YCTHOW U
MUCbMEHHOU (popMe B COOTBETCTBUU C HOPMaMH U MpaBUIaMH, IPUHATHIMH B MPOPECCHOHATHLHOM
coobmectse (OITK-6).

B pe3yabTaTe ndyuyeHus y4eOHOM TUCHUILINHBI CTYIEHT A0JKEH
3Hamy:
—  OMpeJesieHne OCHOBHBIX (PU3NYECKUX BEITUUHH;
— OCHOBHI TEOPHIA, KOTOPBIE COCTABIISIOT PO Kypca «PU3HNKay;
— TEPMHHOJIOTMM W amlapaT OCHOBHBIX TMOHATHH W3YYEHHOTO Kypca, OCOOCHHOCTH
MOJIb30BAaHUS UMU JJIs aHAJIW3a UHopManuu;
— OCHOBHBIE (hM3MUECKUE SIBICHUS U 3aKOHBI;
— METOJbI pEIICHHS TUITUYHBIX 33/1a4 10 (PHU3HKE;
— MeTonbl HaOMIOACHHUA U U3MEpeHHs (U3MUECKHX BEIMYUH, METOAbl 00padOTKU
pe3yJIbTaTOB U3MEPEHUI;
— (¢yHIaMeHTaJIbHbIE OTKPBITUS B 007aCTH (PU3UKHU U UX POJIb B PA3BUTHUU HAYKHU;

— CHCTEMAaTHU3HMpOBATh pPE3yJbTaThl HAOMIOJNCHHH, JenaTh OO0OOIIEHHWE W OIICHHBATh WX
JIOCTOBEPHOCTH Y TPAHMIIBI TPUMEHEHHS,

— TMPUMEHSTH H3YYCHHBIC COOTHOIICHUS K OMUCAHUIO Pa3HOOOPA3HBIX MPOIIECCOB;

— aHAJTU3UPOBATh M OOBSACHATH OCHOBHBIC HAOIIOAaEMbIe IPUPOIHBIC ABICHUS U YPPEKTHI C
MO3UIIMKA (PYHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

— peuath TUNWYHbIE (PU3HMUECKUE 3a/1aUH;

— TIPOBOJMTH PACUYETHI U OLICHUBATH UX 3HAYCHUS;

— TIOJB30BATHCS HW3MEPUTENBHBIMU IMpHOOpaMH M HM3MEpATh OCHOBHBIE (DU3NYECKHE
BEJIMYUHBI;

—  pAacCUMTHIBATH MOTPEIIHOCTH U3MEPEHUIA;



6/1a0emb HABLIKAMU:

- HCIIOJB30BaHHA OCHOBHBIX 3aKOHOB (i)I/ISI/IKI/I B Ba)KHEHIIINX MPAKTUYCCKUX MTPHUITOKCHUAX

— MMPUMCHCHUL

OCHOBHBIX MCTOJ0B (I)I/ISI/IIICCKOFO aHaJInu3a JIIA

CCTCCTBCHHOHAYYHBIX 3a/1a4.

4. COJAEPKAHMUE JUCHUIIJIMHBI 1 ®OPMbI OPTAHU3ALIUU YYEBHOI'O

MPOLIECCA

Moayas 1

HopsiakoBbIi
HOMep U TeMa

Kparkoe conepxxanue TeMbl

Cooeprcamenvrulit mooyns 1

Tema 1. Cesa3p (m3uku ¢ apyrumu Haykamu. KunHematwmka Touku. CHCTEMBI
Kunematuka oTcuera. Tpaekropus, nepeMeiieHue, nyTb. CKOpocTb. Y CKOpeHue.

Tema 2. [IpssMonuHeitHOE paBHOMEPHOE U PAaBHOYCKOPEHHOE JIBUJKECHHE.
Bunp! npukeHus KpuBonuneiinoe npmxenne. KunemaTuka IBUKEHHS IO OKPYKHOCTH.
Tema 3. Cuna u wmacca. 3akonel Hprotona. Mmmynbe. 3akoH coxpaHeHUs
JnHamuka ummnyJibca. Llentp macc.

Tema 4. I'paBuranmonnsle  cuibl. Cuna BCEMHUPHOTO TATOTEHUS. 3aKOH
Bunb! cun Bcemupnoro tarorenus. I'paBuranioHHas noctosHHas. Cuila TSHKECTH.

Bec tema. Hesecomocts. Ileperpyska. Bec tema, aBumxKyerocs c
ycKopeHueM. J[BmKeHHue Tena Mmoj AeHCTBUEM CHIiIbl TsokecTu. CBOOOIHOE
najzeHue. YCKopeHue cBOOOTHOro majeHus. VICKycCTBEHHBIE CIyTHUKHU
3emnu. [lepBas kocMu4eckasi CKOPOCTb.

Hedopmarusi. Cuna ynpyroctd. [IBukeHHe MMOA IEHCTBHEM CHITBI
yrpyroctu. 3akoH ['yka.

Cuna tpenusa. Tpenue mnokosd. Cwiia TpeHHMs CKOJIbKEHUs. TpeHue
kaueHus. Koadpdunment Ttpenus. JIBwkeHwe Ten TmMOJ JIEHCTBHEM
HECKOJIBKUX CHUII.

[IpeoOpazoBanmst ['ammmes. 3akoHBI JBWKEHUS B HEWHEPIIMATBHBIX
cuctemax orcuéra. Cusnsl nnepuuu. Cuna Kopuosnuca.

Tema 5. Ctatuka

PaBHOBecue Ten C 3aKpemieHHOM Ocblo BpaueHus. [lnedo cumsl.
MowmenT cunbl. IIpaBuiio MomeHToB. LleHTp TskecTu. Peruar. Ycnosue
paBHOBecus poiuara. [lapa cui. Bugsl paBHoBecus Ten. biaoku.

Tema 6.
Kunematnka u
IUHaAMHKa
TBEPJOro Tela

Kunematuka TtBepmoro Ttema. BpameHwe TBEpIOro Tela BOKPYT
HENOJABWXKHOM ocu. MomeHT nHepuuu. Teopema I'roirenca-lLlreinepa.
OcCHOBHOE ypaBHEHHME JMHAMUKH BpalIaTEIbHOTO JBH)KEHUS TBEPAOIO
Tena. 3aKOH COXpAaHEHUs MOMEHTa umnyJibca. KuHeTnueckas sHeprus
BpalaroLIerocs Tema.

Tema 7. Pabora u
SHEPTHs

Mexannueckas pabora. DHeprus. [loTeHnmanpHas W KUHETHYECKas
sHeprud. [loTeHumanbabie CHITBl. 3aKOH COXPAHEHHUS! SHEPTUH B MEXaHUKE.
Teopema 00 M3MEHEHUM KWHETHYECKOW »Hepruu. Teopema 00 yObun
MOTEHITUATBHOM dSHeprur. MomiHocTh. CBsI3b MEXKAY MOIIHOCTBIO H
ckopocTtbio. [IpeBpalnieHne 3HepruM U UCNoiab30BaHHE MallMH. [IpocTeie
mexanu3mbl. KI1J] MammH n MexaHu3MoB. «30J10TO€ TPaBUIIO» MEXaHUKH.

Tema 8. Mexannka
JKUJIKOCTEN U ra30B

JaBnenne wu cuna fgaBneHus. JlaBieHwe, co3gaBaeMoe Ta3aMH.
AtMmocdeproe naienune. OnbiT Toppuderum. M3meperne armochepHOTro
JMaBJICHUS W €ro 3aBUCHUMOCTh OT BBICOTHL. bapometp-anepous.
Manomertpsl.  3akoH Ilackang pans skuakocted W ra3oB.  JlaBieHue

peuicHud
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XKHUJIKOCTH Ha JIHO M CTeHKH cocyna. Coobmatomuecs cocyabl. [lpunmmn
YCTPOWCTBA THIpaBIM4ecKoro mpecca. Hacocsl. BelTankuBaromas cuna.
I'mppocraTnueckoe B3BeIIMBaHME. 3aKOH Apxumezna. YCIOBHs IUIABaHUSA
Ten. Boanslil Tpancniopt. BozayxornnaBaHue.

[Tone ckopocTeid, IMHUM U TPyOKH TOKa YPaBHEHHUS HEPa3pbIBHOCTH.
VYpaBuenue Oinepa. YpaBuenue bepuymnu. Bsizkocts. [[BukeHue Ten B
KUJKOCTH.

Tema 9.
Mexanuueckue
KoJieOaHHs U
BOJIHEI

KonebarenpHoe aemxkenne. BHyTpennue cmiibl. CBOOOIHBIC KOJICOAHMSI.
VYciioBUsT BO3HHMKHOBEHMsSI CBOOOAHBIX KoyeObaHui. ['apmoHnyeckue
KoieOaHusi. YpaBHCHHE TapMOHWYECKUX KoyieOaHwii. CwmenieHue,
aMIUIUTyda, TepHoA, uYacToTa, (as3a, HayanpHass ¢a3za KojeOaHWH.
Brinyxaennsie  konebanus. MaremMatuueckuii MasTHUK. JluHaMuka
KosiebarenbHOro  JBwkeHus. Ilepuon koneGaHuil MaTeMaTH4eCKOTro
MasiTHUKa. [IpeBpailieHne »HEpruM NpU TapMOHUYECKUX KOJICOaHMSIX.
IIpyx’uHHBIA MassTHUK. PU3UUYECKUI MASTHUK.

Buemane cunbl. 3atyxarome xonebaHus. BeIHyXIeHHbIE KOJeOaHMs.
Pe3onanc. Cnoxenue koneOaHuil. Ypyrue BOJIHBI.

BonnoBeie sBnenus. PacnpocTpaHeHne MeXaHMYECKHX KOJIeOaHHWil B
ynpyrux cpenax. [lonepeunas BosHa. IIpogonbHas BosmHa. J[muHA BOJIHBL
Ckopoctp  BosHBL. CBSI3pb  JJIMHBI  BOJIHBI CO  CKOpPOCTBIO €€
pacrpoCTpaHeHUs U NMEPHOAOM (4acToToi). 3ByKoBbIe BONHBI. McTouHnkn
Y IIPUEMHUKH 3ByKa. XapaKTEpUCTUKH 3ByKa. PacmpocTpaHeHue 3ByKa B
pa3nuuHbIX cpenax. CKOpOCTh paclnpocTpaHEHMsI 3ByKa. Mys3blIKalbHBIE
3BYKM U IIymbl. ['poMKOCTh M BblcoTa TOHA. OTpakeHUE 3ByKa. IXO.
Axyctuueckuii pesonaHc. Bocnpusitue 3Byka uenoBekoM. HHppa- u
yJIbTPa3BYKU U MX IPUMEHEHUE. BinsiHie 3ByKOB Ha KUBbIE OPraHU3MBI.

Tema 10. Teopus
OTHOCUTENIbHOCTH

[Toctynatel (MPUHIUIBI) TEOPUU OTHOCUTENBHOCTH OWHINTEHHA.
CKopocCTh CBeTa B BaKyyMe Kak MpeJeiabHasi CKOPOCTh NIEpeiadyn CUTHAJIOB.
OCHOBHBIE CIEACTBUS TEOPUU OTHOCUTEIBHOCTH U X 3KCIEPUMEHTAIBHOE
noarBepxkaeHne. OTHOBPEMEHHOCTh COOBITHI. PelsITUBUCTCKHI 3aKOH
CJIOKEHHUs CKOpocTe. Macca M UMITyJIbC B TEOPUU OTHOCUTEIBHOCTH.
3aBUCHMOCTh MaccChl Teja OT CKOopocTu. Macca mokos. [lomHas sHeprus
CBOOOIHON 4YacTUIIBI. DHEPrusi MOKOS M KWHETHYecKas SHeprus. 3aKoH
B3aMMOCBSI3M MACChl U SHEPTHH.

Moayan 2

HopsakoBbii
HOMep U TeMa

Kpatkoe cogep:kaHue TeMbl

Cooeparcamenvutii Mmooy 1

Tema 1.
OcuoBel MKT

OCHOBHBIE TIOJIO)KEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUM M HX
OTMBITHOE O0OOCHOBaHHWE. bpoyHOBckoe JBWXeHHE. JIBHKeHUE U
B3aMMOJICIICTBHE aTOMOB M MOJEKYJ BEIIECTBA. 3aBUCHUMOCTh CKOpPOCTHU
JIBUKEHHSI aTOMOB U MOJIEKYyJl oT Temneparypbl. Juddysus. KonnyectBo
BenlectBa. llocrossHHas ABoragpo. MousspHas Macca. Yuciao MoJexyil.
Macca BemectBa. Macca u pa3mepsl aTOMOB M MOJieKyJl. KoHueHTpanus.
Cunel B3aumojeincTBuss Moiiekyld. CkopocTb Mojekyn rasa. CpenHss
KBaJpaTU4YHasl CKOPOCTh TEIUIOBOI'O JIBM)KEHMsI MOJIEKYJ. Pacrpenenenue
Moisiekyn 1o ckopoctsM. OmnbiT Illtepna. Temmeparypa M TemaoBoe
paBHOBecue. M3mepenwe TemriepaTypbl (TEpMOMETpBI). AOCOIIOTHAS
TEPMOJAMHAMMYECKAs  IIKajla  TeMmmeparyp.  AOCOJIOTHBIA  HyJb.
MonekynapHO-KMHETUYECKUA  cMbIcH  Temmeparypbl.  [loctosHHas
bonbumMana. TennoBoe paclIMpPeHUE TBEPAbIX U KUIKHUX TEIL.
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Tema 2.
Ocuosst MKT
AAeaIbHOro ra3a

CoiicTBa ra3zoB. MaeanbHeblil ra3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKOM TEOpUH HaealbHOro rasza (BeiBox). JlaBmenue rasa.
YpaBHeHHE COCTOSIHMSI HAEaJbHOTO Tasza. YHHUBEpCalbHas TrazoBas
nocrosiHHas. M3ompouecchl B ra3ax. ['a3oBble 3akoHBI. 3aKOH ABOTraJpo.
3akoH /lanpTOHA

Tema 3.

SIBneHus MepeHOCa

DnemeHTapHas Teopusl U oOllee ypaBHEHHE MPOLECCOB NEPEHOca B
razax. Juddysus, BHyTpeHHEE TpEeHHE, TEIUIONPOBOIHOCTh. 3aKOHBI
®uka, HeroTona, Oypse.

Tema 4.
Tepmoaunamuka

Tepmonnnamuka. OCHOBHBIE 3aKOHBI U METOAbl TEPMOIAMHAMUKH.
TepMoauHaMuueckass CHCTEMAa M TEPMOJMHAMUYECKOE pPAaBHOBECHE.
PaBnoBecHbie mporecchl. PaboTa m Komum4ecTBO TEmIoThl. BHyTpeHHss
sHeprus. [[Ba cmocoba u3MEHEHHWsS BHYTpEHHeW »HHepruu. Pabora B
TepMonuHamuke. TermmooOMeH (Teruonepenada). Buabl Teruionepeaay.
BHyTpeHHsi1 53Hepruss unaeanbHoro rasa. | Hadaso TepMOIUMHAMMKH.
TennoeMkocTs Ten. TemnoeMKOCTh HIEANbHOIO raza INpU pasIMYHBIX
u3omnporeccax. Apnuabarumdeckuii mporecc, ypaBHeHue Ilyaccona.
H3menenue temmepatypbl aTMocdepbl ¢ BbICOTOW. Pacmpoctpanenue
3ByKa B razax. Ilonurponuueckuii nporuecc.

Tema 5.
CraTtuctuueckast
dusznka

Cratuctuueckass  ¢usuka. IIpenmer  cratuctuyeckod — (QU3HKH.
MonekynsipHO-KMHETUYECKOe 3HAaUeHHe Temmneparypsl. JlaBieHue rasa Ha
CTEHKY cocyJa. DHEeprus TEIUIOBOro JBUKEHUs. Pacrpenenenue sHeprun
TEIJIOBOTO JBIKEHUS MO CcTeneHsM cBoOonabl. Kiaccuueckas Tteopus
TEIUIOEMKOCTH MJI€aIbHOIO I'a3a U KPUCTAUIMUECKUX TEJl, €€ HEIOCTATKH.
ITonsiTue o kBaHTOBOW Teopuu. PDuykTyauuu. TepMoauHaAMHUUYECKHE
OTEHIMAJIBI.

Tema 6.
Pacnpenenenue
Makcaea.

Pacnipenenenne mosekysn 1o aOCONIOTHBIM 3HAYEHUSIM CKOPOCTEH
(Pactipenenenne MakcBenna). Pacrpenenenue MosieKysl MO 3HauY€HUSIM
MOTEHIMAIbHOM YHeprun. Pacnpenenenne Makcperia-bosibiMana.

Tema 7.
II mavano

TCPMOAUHAMUKHU.

DHTpONHs

OCHOBBI TEPMOJAMHAMUYECKOW TEOPUHM OOpPATHUMBIX M HEOOPAaTHUMBIX
nponeccoB. TemnoBble MamuHbl, ux KIIJ. II Havano tepmoamHamMukw.
Huxn Kapuo u ero KIIJA. Teopemsl KapnHo. Mukpockonuueckoe u
MaKpOCKOIIMYECKOE ONMCAHME COCTOSHUA cucteMbl. IIpuBeneHnas
temnora. Teopema Knaysmyca. Ourponusa. HepasencrBo Kiaysuyca.
3aKOH BO3pacTaHus SHTPOMUU. ODHTPONHUS W BEPOSITHOCTH. Popmyna
Bonbpumana u e€ BeposiTHocTHOEe 3HaueHue. Teopema HepHcra. Kputuka
TeopuH "TEIIIOBOM cMepTH'" BeeneHHOM.

Tema 8.
PeanbHEbIe Ta3nl

OTkioHEeHHEe ra3oB OT WHAcalbHBIX. YpaBHeHHE Ban-nep-Baanbca.
Kputnueckue BEJIMYMHBI. OKCIIEpUMEHTAIIBHBIC U30TEPMBI.
Ilepechbiiennsiii map. lleperperas XuakocTs. BHyTpeHHsS dSHeprus
peaJIbHOTO Ta3a.

Tema 9. Kunkoctr. OcoOEHHOCTH CTPOCHHS U TEIIIOBOTO JIBHKEHHS KHUIKOCTEH.

CaoiicTBa [ToBepxHOCTHOE HaTsHKEHUE, Kodh purreHT MTOBEPXHOCTHOTO

JKUJIKOCTEN HaTsokeHus. @opmyna Jlammaca. KpaeBbie 3¢ dexTh, cMauyuBaHue u
HECMAaYMBaHHE, KAMMJUIIPHOCTb.

Tema 10. AmMopdubie u kpuctamdyeckue Ttena. Pemerku bpase. dusnueckue

CaoiicTBa TBEpbIX

TCII

TUNBl  KpUcTaJuioB. Jledektsl B KpucTtamiax. JKuakue KpHUCTasIbl.
DyinepeHsl
Hedpopmarus.  Buasl  gedopmanmii.  AOCOTIOTHOE — yAJTHWHEHHE.

OTtHocuTenbHOE YJUIMHEHHE. MexaHndecKkoe HamnpsbkeHue. MexaHuueckue
CBOMCTBA TBEPJIbIX TEJ: YIPYrOCTh, IPOYHOCTD, IJIACTUYHOCTD, XPYIIKOCTb.
Yupyras u ocrarounas nedopmanus. Moayns ynpyroctu (Moaynb FOnra).




Cuna ympyroctu. 3akoH [I'yka. J[lmarpamma pactsbkenus. [lpepen
nponopuuoHanbHocTU. [Ipenen ynpyroctu. Ilnmactuynocts. TekydecTs.
[Tpenen MpoOYHOCTH.

Tema 11. ®dazoBbie nepexonbl. [lonarue daszpl. @azonsie nepexonst I u Il poxa.
®dazoBble CkperiTas Temiora $pa3oBOro nepexoma.
MEPEXObL. [InaBnenwue. Kpucrammm3zanus. Ucnapenue. Konpencanus.

Hacpiennsit nmap. Henaceunenssii map. J[MHaMuueckoe paBHOBECHE.
3aBUCUMOCTh  JIaBJIEHUSI M  IUIOTHOCTH  HACBIIIEHHOTO TMapa OT
Temneparypbsl. CBOICTBa HACBIICHHBIX NapoB. PeanbHble raszel. Kunenue.
3aBUCHUMOCTh  TEMIIEpaTypbl  KHUIIEHHS  KUJAKOCTH OT  JaBJICHUS.
AOGcomoTHas BIQXHOCTh BO31yXa. OTHOCUTENbHAsI BIAKHOCTh BO3/yXa.
Touxka pocsl. [IcuxpomeTtp. ['urpomerp.

JuarpamMma COCTOSIHMSI BEIIECTBA, TpoiHas Touka. Kpuruueckas
TeMriepatypa.  KpuTudeckoe  COCTOSHME  BEIIECTBA.  YpPaBHEHHE
Knaneitpona-Knay3suyca.

Moayas 3

IHopsiakoBbIid

Kparkoe conepxxanue TeMbl
HOMep H TeMa

Cooeprcamenvhulit mooyns 1

Tema 1. OnekTpuyeckue 3apsaapl. 3akoH KynoHa. DmekTpuyeckoe Toie,
DNEeKTPOCTaTUUECKOE | HANpsKEHHOCTh  mons.  Teopema Taycca  nmns Bektopa  E.
II0JIE B BAKyyMe€ IloTeHIManpHOCTE dBJEKTpUYecKoro mnomns. Teopema o0 LUPKYJISALUU

Bektopa E. Ilorennuman. CBsi3p nNoOTEHLMana € HapsHKEHHOCTBIO.
CunoBble TMHUA. J[MII0Ib BO BHEIIHEM TOJIE.

Tema 2. [IpoBOAHUKM B 3JEKTPUYECKOM IOJiE. DJIEKTpUYecKas HHIYKIUS.
[TpoBoaHMKY B Ilone BHYTpM NpPOBOAHMKA. YCIOBHE pABHOBECHS 3apsJOB Ha
JIEKTPUYECKOM T0JI€ | IIPOBOJHHUKE. OKpaHHpOBAHUE. ONEeKTPOEMKOCTh  OTJEJIEHHOI'O

IpOBOAHHMKA H KOHJACHCATOpA. EmkocTh 6aTapeH KOHACHCATOPOB IIpH
IMOCJICA0BATCIIBHOM M MApaJlJICJIbHOM COCAMHCHUU.

Tema 3. Onekrpuueckoe mnosne B audnekTpuke. Ilomspuzanus nuanekTpuka
Onexrpuueckoe nose | [lonspubie n HenossipHble nuaieKTpuku. [lomsipuzoBanHocTh. Teopema
B IUDJIEKTPUKE I'aycca nns BexTopa mossipu3oBaHHOCTH. Teopema [Maycca mins BekTopa

D. Cs3p mexnay Bekropamu E u D. Jlusnexktpuyeckasi mpoOHUIIAEMOCTb.
CerHeTosNIeKTpUKU. DHEPIHsl CUCTEMBI 3apsA/I0OB. DHEPIUs 3apsiKEHHOTO
KOHJIEHCATOPA U 3JEKTPUUECKOI0 MOJIA. DHEPIHsl 3JIEKTPUUECKOro oIS B

JIMDJICKTPHUKE.
Tema 4. Onektpuyeckuii Tok. Cuila, TUIOTHOCTh ToKa. 3akoHbl Oma miis
IMocTostHHBIH ONHOpOAHOTO  ydacTka  nenu. CompoTHBIEHHWE  MPOBOIHHUKOB.

ANMEKTPUIECKUN TOK DneKkTpoABMKYyIas cuia. 3akoH OMa i1 HEOJHOPOIHOTO yJacTKa eI,
s 3aMkHyToW memu. 3akoH  Jxoyns-Jlenma.  CompoTuBieHHE
MIPOBOTHUKOB TIPH MAPaAJUICTILHOM U TIOCJIEIOBATEILHOM COCIMHEHUH.

[TpaBuna Kupxroda.
Tema 5. Cunsl, aelicTByrOIME HAa IBWXKYIIMECS 3apsAibl B MarHUTHOM IIOJIE.
MaruautHoe mnone B | @opmyna Jlopenmna. 3akoH Ammepa. MarHuTHOE MOJ€ 3JIEMEHTa TOKa.
BaKyyMe 3akoH buno-CaBapa-Jlannaca. Cuna B3aMMOAEHCTBHS IapauleNbHbBIX
TOKOB.

Teopema T'aycca s BEeKTOpa MAarHUTHOM HMHAYKUMH. Teopema o
nupkysauuu Bekropa B. Ilone npsimoro Toka, nose conenonna. Kontyp ¢
TOKOM B MAarHUTHOM T1oie. MarHuTHbeli MoMeHT. PabGora mnpu
IIepEMEIIEHUN KOHTYPa ¢ TOKOM B MarHUTHOM 1oJie. MarHUTHBIN OTOK.
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Tema 6.
MaruutHoe none B
BEIIECTBE

HamaranuenHocts BemecTtBa. TokM HamarHuuuMBaHus. Teopema o
LUPKYJISLIMYA HAMarHMYEHHOCTH B BellecTBe. Teopema O LUPKyISALUU
HaNpspPKEHHOCTH MarHUTHOT'O 1OJIs. MarHuTHasi NpOHUIIAEMOCTb.

Marnetusm aromoB. Jlna- m mnapamarHeTuku. deppoMarHeTHkKHu.
MarsuTHas SHEprusi TOKa. DHEPrus MarHUTHOTO MOJIs.

Tema 7. OnekTpoMarauTHass uHAyKOusa. 3akoH @Dapanes. [lpaBuno Jlenma.

DOneKTpOMarHuTHas | 3aKOH JJIGKTPOMArHUTHOW WHAYKIHH B "uddepeHransaoi  gopme.

WUHyKIUA Cucrema ypaBHeHHI MakcBenia JUisl Bakyyma. SIBeHue CaMOMHIYKIUH.
WNHnyktuBHOCTh. UHIYKTUBHOCTD COJICHOUIA.

Tema 8. Konebarenbubiii koHTYp. CBOOOAHBIE HE3aTyXaloIIMEe U 3aTyXarollue

DNEeKTPOMarHuTHbIE | 3JIEKTPOMArHUTHBIE KoseOaHusl. BrinyxaeHHbie KoJeOaHusl.

KoJIeOaHusl. ITepemennbiii Tok. 3akoH OMa s MepeMEeHHOTro Toka. Mwmmenasc.

[lepemeHHBIN TOK

MOH_IHOCTB, BBIAC/IAOIIAACA B ICTIU NCPECMCHHOT'O TOKA.

TEMA 9.

Tox cmemenus. Teopema o umMpkymsinuu BekTtopa B. Cucrema

DNEeKTpOMarHuTHOE | ypaBHEHUI MakcBellia i 3J€KTPOMarHuTHOTO MOJIsl.
noJie. DJIeKTpOMarHuTHele  BOJHBI. BoiHOBoe ypaBHeHue. Ilnockue
DNEKTPOMAarHUTHBIE | 3JIEKTPOMAarHUTHbIE BOJHBL. [lomepeyHOCTh 3JIEKTPOMArHUTHBIX BOJIH.
BOJIHBI MonoxpomaTuieckas BOJIHA. 3aKkoH COXpaHEHUs SHEPIrUu
3JIEKTPOMAarHuTHOro nosisi. Bekrop Ymosa-Iloiitunra.
Moayas 4
HopsiakoBbii

HOMEp U TeMa

Kpatkoe cogep:xaHue TeMbl

Cooeporcamenvutit modyas 1

Tema 1.
['eomeTpuueckas
ontuka. Poromerpus

[Ipenmer uccnenoBanust onTUKU. OCHOBHBIE 3aKOHBI TEOMETPUUYECKOM
ontuku. [Ipunnun ®epma. [lnockoe u chepuueckoe 3epkano. JluHza.
®opmyna iuH3bl. [locTpoenue u3o0pakeHui B JIMH3E.

doromMerpus. IToTox H3JIy4YEHHS. CaeroBoii IIOTOK.
DOoTOMETPUYECKUE BEIMUYUHBI U UX €IMHUIIBI (CUJIa CBETA, OCBEILIEHHOCTb,
UHTEHCUBHOCTH). POTOMETPHI.

Tema 2.
DNeKTpOMarHuTHas
MpUpPOJIa CBETA

CeeroBasg BomHa. a3oBas CKOpPOCTb CBETOBOM  BOJHBI B
nuanektpukax. [lokasarens npeaoMiaeHus.
OHeprus AJIEKTPOMAarHUTHBIX BOJIH.

MHTEHCMBHOCTL CBETOBOM BOJIHEIL.

Bekrop Ywmosa-lIloiituHra.

Tema 3. WNuTepdepeHiims MOHOXPOMATHYECKHX CBETOBBIX BOJH. CrocoObI
Wntepdepenius HaOIr01eHUS UHTEepEPEHINH. WuTepdepeHmoHHbIe CXEMBI,
cBeTa IIOCTPOEHHBbIE MO METOMY JAeJIeHUus BOJHOBOro ¢poHTa (cxema lOHra,
ouzepkano Openens).
WuTepdepenmyst B TOHKUAX TUTacTUHKaX. [10I0CHI paBHOTO HAKIIOHA.
[Tonock! paBHo# TonmuHbl. Konbiia HeloToHa.
Tema 4. Hudpakmus ceeta. [lpunmun [roiirenca-®dpenens. 30Hb61 OpeHens.

Hudpakius cBeTa

Metoapl anreOpanyeckoro U TE€OMETPUYECKOIo CIIOKEHHUS aMIUTUTY.

Judpaxius Openenst OT KPyTiioro OTBEPCTHsL, OT KPYTJIOTO SKpaHa.
Hudpakius @Dpaynropepa Ha wmienu. JIudpakumoHHas perieTka,

CriekTpasbHbIe XapaKTEPUCTUKHU TU(GPAKIIMOHHON PEIIETKH.

Tema 5.
[Tonspuzanus

EcrecTBeHHBII W TONSPU30BaHHBIA CBET. Buael nossipusanuu.
OtpaxeHMe M TpPEJOMIICHHE CBETa HAa TpaHULE pas3aenna JByX
nunekTpukoB. @opmyisl Openens. [lonspusanus cBera Mpu OTpaKCHUU
u npenomueHun. Kosdduunentsl otpaxkenus u npomyckanusg. CreneHb
NOJIApU3ALUH.

Ontudeckre CBOMCTBAa aHU3OTPOINHBIX cped. OnrTuyueckas ocCh
Kkpucrauia. Ilmockas 3JeKTpOMAarHWTHas BOJHA B Kpucrawie. JIBoiHOE
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JTydernpenomieHue. 3akoH Maioca.

Tema 6.
Bs3aumoneiictBue
CBETAa C BEIIECTBOM

®da3oBas u rpynnosas ckopoctu. opmyia Pernes.

Hucnepcus ceera. Knaccuueckas teopusa nucnepcuu. HopmanbHas u
aHOMaJIbHasl AUCTIEPCHSL.

[Tormomenue cBera. 3akoH byrepa-JlamOepra. Bumpl crnexTpos
nornomenusi. Oxkpacka ten. Paccesnue cera. 3akoH Panes. Ontuueckue
SIBJICHHSI B aTMOcdepe:

Cooeporcamenvnutii mooyp 2

Tema 7.
KBanToBas npupoaa
CBETa

TemnnoBoe m3nydenue. 3akon Credana-bonpimana. @opmyna Penes-
Jxunca. @opmyna [nanka ams U3Iy4aTesbHONW CITOCOOHOCTH aOCOIIOTHO
yepHoro Ttena. doronsr.doTodrpdexr. Dopmyna DitHmTeitHa. DddexT
Komnrona. KoMnToHoBCKO€ cMelieHue.

Tema 8.
[Honyxkiaccuueckas
TEOpHs aTOMA

Mopemu aroma Tomcona u Pesepdopna. KommuectBeHHass Teopus
paccesnusi Pespdopma. CrekrpanbHble 3aKOHOMEPHOCTH B aTOMHBIX
cniektpax. ®opmyna banemepa. KomOnnanmonnslil npuanun Putia.

[octynatsl bopa. IlosicHeHne KOMOMHALIMOHHOTO TpUHIMNA Putna.
DKcnepuMEHTaAIbHOE TOATBEpAKAeHHUE TocTynaToB bopa. OnbiT @panka u
I'epua. Teopus bopa Bogopoomnogo0HOro aToma.

Tema 9. BonHoBbie cBoiicTBa Mukpouactull. Bomnbsl ge-bpoins.  OnbiT
Bonnosele cBoiictBa | [leBuccona u JIxepmepa. CraTucTHueckas HHTEpHpeTalus BOJH Je-
YaCTHI] bpoitns. [lpuanun HeonpenenennocTu [ eizenoepra.

Tema 10. VYpaBuenue IlIpenunrepa. BeposATHOCTHBI CMBICI  BOJIHOBOMW
®duznyeckue dbyukmun. OnepaTopHbIi METOI B KBAaHTOBOW MexaHuke. KBaHTOBaHWe

MIPUHLIMIIBI KAHTOBOM
MEXaHUKH

¢usnuyeckux BennyMH. KBaHTOBaHME HHEPIUM B CiIydae OECKOHEUHO
rIyOOKOM MOTeHIMAIbHOHN siMbl. CBOMCTBA MOMEHTA MMITYJIbCA YaCTHIIBI.

Tema 11.
CaolicTBa aTOMOB U
MoJieKy1. CrieKTpsl

KBanTOBaHuE 3HEPrUM BOJOPOIONOJO0HOTO aToMa.

Marnernsm aromoB. Onbitel HITepHa u I'epiaxa. MyJIbTUIUIETHOCTD
cnektpoB. CrnuH. [IpUHIMI TOXXIECTBEHHOCTH OAMHAKOBBIX YaCTHII.
[Mpunun [Taynu. OObsicHeHUe nepruoaNYECKON cucTeMsl aineMenToB [1.1.
MemnzeneeBa. DIeKTpOHHAS KOHPUTYpaIns aToMa.

XapakTEepUCTUYECKUE PEHTICHOBCKHUE CIIEKTPBl. DHEPIHsl MOJIEKYJIBI.
MoneKyJIsipHbIE CIEKTPHI.

Kypc mucrumnnuHel

"®uzuka" npeaycMaTpuBaeT cleAyromme (QopMbl  OpraHU3aIUU

y4eOHOro mpomecca: JeKIUH, J1a0OpaTOpHBIE 3aHATHS, CaMOCTOSTENbHAas paboTa CTy/JCHTa.
Marepuan u3naraercsi ¢ HCIOJIb30BAaHHEM OOBSICHUTEIBHO-WILIIOCTPATUBHBIX, IBPUCTUYECKUX H
UCCIIEIOBATEIbCKUX METONOB TpernonaBanus. [lpm mpoBeaeHMH JeKIUi s 00CYKICHUS
Marepuasa [IMPOKO HCIONB3YIOTCS MYJIbTHMEIUIHbIE TIPE3CHTAllMM, aHMMAllMd, a TaKke
pa3gaTouHbIe MaTePHATIBL.

B yueOHOM mporecce MIMPOKO NPUMEHSIOTCS AKTUBHBIE M HMHTEPAKTHBHBIE (HOPMBI
poBeeHUS 3aHATUN (pa300p KOHKPETHBIX CUTyalui, AMCKYCCHS, IOJIEMUKA), BHEAyIUTOpHas
caMmocTosATeNbHas padoTa, OaNIbHO-PEHTUHIOBash CHUCTEMa OLEHKH YCHEBAEMOCTH, JTHYHOCTHO-
OpPUEHTHUPOBAHHOE 00y4eHHUE, MPodIIeMHOE 00yUYeHHE, OII0YHO-MOTYJIEHOE 00yUYEeHHE.

CamocrosTenbHas paboTa CTyIEHTOB IpelyCMaTpHUBaeT MOJATOTOBKY K J1aOOpaTOPHBIM
3aHATUAM, U3YUYCHUC yqe6H0f/'I n MeTOI[I/I'-ICCKOI\ﬁ JIUTCPATYPhbI, COCTABJICHUC KOHCIICKTOB, U3YUYCHUC
npuOoOpoB M 000pYJOBaHHS, NMPOBEICHHUE IKCIIEPUMEHTA, 00pabOTKY MONyYEHHBIX PE3yJIbTaTOB,
AHaJIN3 ITOJYUCHHBIX PE3YJIbTATOB.



TemaTnuecknii mJian

Moay.n 1

KoanuyecTBo 4acoB

Ounas ¢popma o0y4eHus1

3aounast popma o0yueHus

HopmaTuBHBIH CPOK

YckopeHHBbIH CPOK

HopmaTuBHBIH CPOK

YcKOpeHHBbIH CPOK

00y4eHus o0y4eHus1 o0y4eHHUs o0y4eHus
B T.4. B T.4. B T.4. B T.4.
Ha3Banus coaeprkaTejibHbIX
MoJyJIeii u TeM o | » |2 | o | o | § |8 o| o |8 |B ENE
o 2| 2 |2x02 e S| 2| 2.2 ¢ 2 E|Ea|Z | AEPE
= = = =
s| £ |g| 5 |E5|2g/ 5| 5|8 5| cS5|5g 5| E|¢g|2|E5|2g 5|5 §5|Eg=k
2 = 2 = G@?ON = £ = ge 28 2 = 2 ElBge|zg 2 = = ROz
< < S = © ] < S s |H\¢ % < | ©s|Fe 2 < |© sFe
) = e | = als g ) = =% = |5 s 75 = | = als s 75 o= as s
= =< ) 9 = = =< =) 9 = o = =< =) 9 =) = o |9 - =)
2 ¢ |27|E 2l g | E7IE 21275 AERE
=l 5 |8 |E Bl 08 | 8 = =l 5|8 |E 5 |ls |E
o = Q = © = A =
‘ Cooeporcamenvuwtii mooyas 1
Tema 1. KunemaTtuka 12 4 6 2
Tema 2. Bunpl 1BUKCHUS 10 4 4 2
Tema 3. Jlunamuka 12 4 4 4
Tema 4. Bunpl cun 14 4 4 6
Tema 5. Cratuka 12 2 2 8
Tema 6. Kunematuka u
16 4 8 4
JMHAMHKA TBEPJOro Teia
Tema 7. PaboTta u sHEprus 14 4 4 6
Tema 8. MexaHuKa KUJIKOCTEH
A 12| 4 2 | 6
Y Ta30B
Tema 9. Mexanuueckue
12 4 1 7
KoJIeOaHMS ¥ BOJTHBI
Tema 10. Teopus
p 12| 2 1|9
OTHOCHUTEITLHOCTH
Hmozo no 1
126 | 36 36 | 54
cooepicamebHOMy MOOYJ1I0
Bcezo uacoe no mooynio 1 126 | 36 36 | 54
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MoayJn 2

KoaunuyecTBO 4acoB

Ounas ¢popma o0ydeHus1

3aouyHasi popma oOyueHust

N N . YckopeHHbIH
HopmaTuBHblii cpok YckopeHHbIH CPOK HopMmaTuBHbI# cpok CDOK
0o0yueHust 0o0yueHust o0yueHust p
00y4eHus1
Ha3Banus cogepKaTe/bHbIX BTA B T.4. B T.4. B T.4.
MOJYyJIeH U TeM
Ay ol @ s 3 o | |8 | B oo |E | B o || 3 3
JEERE AERENE AERENE -HEHE
2 = 58 |E=|EdS |5 |38 |E|5E 4% = S|E|545=E |52 |&5<=|5
D = Ll Y = | & H o = @ o | ¥ H S H @ = Q|8 Y S =D IS 029
Q = e Eo|l»mde = | = = | E o 249 = - E o ol = = =& o>
2 = TS| Hy A = TS H R = F= == i = O | 5
2 Sl = 8g| 2 c | 3 2 s | 3 2 ®| S g
) =9 = o ) = =% = < = 9 ) ot =9 [ Q= < | = el & <
= 2| o 5 & &g = < S | & & & 1 = 2 | S Y= ¥ = & Qoﬂ-g
R[S S = ® | S e = S (e S = s Q| Q =4
g |2 |2 8|2 |2 g8 |2 |2 g |E3 |z
531 = S | = S | = 3 =
‘ Cooeporcamenvhutit modyas 1
Tema 1. Ocuoset MKT 12 4 2 6
Tema 2. Ocnoel MKT
10 2 6 2
HAeaIbHOTO ra3a
Tema 3. SIBnenus nepeHoca 14 6 6 2
Tema 4. TepmonnHaMuka 12 4 6 2
Tema 5. Ctatuctuueckas pusnka 10 2 2 6
Tema 6. Pactipenenenue
12 4 2 6
Maxkcseda.
Tema 7. 11 Hauano 10 ) ) 6
TEPMOJAMHAMUKUA. DHTPOIHUS
Tema 8. Peanburble Ta3ml 10 2 2 6
Tema 9. CBolicTBa KXKUIKOCTER 12 4 2 6
Tema 10. CBolicTBa TBEPABIX TEI 12 4 2 6
Tema 11. Da3oBbie IEPEXObI. 12 2 4 6
Hmozo no codeprcamenvrom
P v 126 | 36 36 | 54
Mmooynio 1
Bcezo uacoe no mooynio 2 126 | 36 36 | 54
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MopayJsb 3

KoanuecTBo 4acos

Ounas ¢opma 00yueHusn

3aounas ¢opma o0yueHus

HopMmaTuBHBI# CpOK YCcKOpeHHBIH CPOK HopMaTuBHBIN CPOK YckopeHHbIH
00y4eHus1 00y4eHust 00y4eHust CPOK 00yuYeHHs
B T.4. B T.41. B T.4. B T.41.
Ha3Banus conepikaTejbHBIX
MoayJieil U TeM o| @ |E o ) = o o | & ol @
= = ¢ [+
s | E|g 5 |Eg5EYs|E|¢2 S EHY 3 | E|8 2| ES5Eyc|ElglEES
| H |l = |gélBd 2| 5| = = Ed 2 | FHF O[E| B | g€ By QI IHIEER S
R i = s S Y R | = < S o\ 2 < = = S = Y R | Z|E| P d¢
I = =% = a ¢ ) 9l = = g ¢ I = = = e ¢ ol = e ¢l ]
= |5 2 S =B ¢ 5| X S SO = |5 8 g = = Rl 2| R & ¢
© © © SIS
g S | g g Z S S
= | g B 3 = | 8 B
Cooepircamenvuultit Modyns 1
Tema 1. DneKTpOCTaTUYECKOE 110JIE B
20 6 6 8
BaKyyMe
Tema 2. [IpoBOoIHUKY B
P 13 | 3 3|7
ANEKTPUYECKOM I10JIe
Tema 3. DnekTpuyeckoe moJie B 13 3 3 7
JIUDJIEKTPUKE
Tema 4. I1oCTOSIHHBIN PIEKTPUUECKUN
P 23 | 4 7 | 12
TOK
Tema 5. MarauTHOE 110JIE B BAKYyME 23 4 7 112
Tema 6. MarHuTHOE TIOJIE B BEILIECTBE 13 3 2 8
Tema 7. DnekTpoMarHuTHas
P 13 | 4 2 | 7
WHIYKIUS
Tema 8. DneKTpOMarHUTHBIE 16 5 4 7
Kosiebanus. IlepeMeHHBIN TOK
TEMA 9. DnexTpoMarHuTHOE TIOJIe. 10 4 ) 4
DNEKTPOMArHUTHBIE BOJTHBI
Hmozo no mooynwo 2 144 | 36 36 | 72
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Mogayas 4

KoanuecTBo 4acoB

Ounas popma o0yueHust

3aounas popma 00yyeHuUs

YckopeHHbIH . YckopeHHbI
. HopMaTuBHBI# CPOK .
HopmaTuBHBIMi CPOK 00yUeHUs CPOK i cpok
o0yueHust
00yueHust o0yueHust
Ha3Banus cogepikarejbHBIX BT.4 B T.4. B T.4. B T.4.
MojyJieil M TeM ol o = |3 ol o o o | & | o o |3 |5
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Cooepircamenvnutit Modynp 1
Tema 1. I'eomeTpuyeckasi ONTHKA.
22 4 6 12
dortomerpus
Tema 2. DnexTpoMarHuTHas MpUpoIa 10 ) ]
CBeTa
Tema 3. ntepdepenius cera 16 2 4 10
Tema 4. [ludpakuus cBera 16 2 4 10
Tema 5. Ionapusanus 14 4 2 8
Tema 6. B3zanMoaelicTBUE CBETA C
12 4 2 6
BEIIIECTBOM
Hmozo no 1 cooeprcamenvrnom
P Y 9 | 18 18 | 54
MO0y
CooeporcamenvHulit Mooyab 2
Tema 7. KBanTOBasi NpupoJia CBETA 18 4 4 10
Tema 8. Ilonykiiaccuueckasi Teopust
Y P 17 | 3 4 1 10
aToMa
Tema 9. BonHoBbIE CBOWCTBA YacTU
i 17 | 3 4 | 10
BEIIECTBA
Tema 10. Duznueckue NPUHLMIIBI 20 4 4 12
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KAaHTOBOU MEXaHUKH

Tema 11. CBoiicTBa aTOMOB Y MOJIEKYI.

18 4 2 12
CnekTpbl
Hmozo no 2 cooeprcamenvnomy 90 18 18 54
MO0y
Bcezo uacoe no modyni 180 | 36 36 | 108
Bcezo uacoeé no oucyunnune 576 | 140 140 | 296




5. METOJMYECKHWE PEKOMEHJIALAY JUISI IPOBEJIEHUSL
JEKIIAOHHBIX, MTPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

TeMbl JIEKIITHOHHBIX 3aHATHH

Ne Konuuecmeo
i Ha3zeanue memoi waCos
Mooynw 1
Cooeporcamenvuwtii mooyas 1
1. |KunemaTtuka 4
2. |Buabl gBrxkeHus 4
3. |luHamuKa 4
4. |Bunel cun 4
5. |Craruka 2
6. |KunemaTuka v JUHAMUKA TBEPJIOTO TEIa 4
7. |Pabota u ’HEpTHUA 4
8. |MexaHuKa KUAKOCTEH U ra30B 4
9. |Mexanudeckue KoJeOaHUS U BOJHBI 4
10. |Teopust OTHOCUTEIBHOCTH 2
Mooyns 2
Cooeporcamenvuwtii mooyas 1
11. |OcnoBbl MKT 4
12. |OcnoBbl MKT unpaeanpHOro raza 2
13. [fBnenus nepenoca 6
14. [Tepmomunamuka 4
15. [Cratuctuueckas ¢puzuka 2
16. [Pacnpenenenue Makcsena. 4
17. [l Hauano TepMOAMHAMUKH. DHTPONHUS 2
18. |PeanbHble ra3sl 2
19. |CaoiicTBa XuAKOCTEMN 4
20. [CpoiicTBa TBEpABIX TE 4
21. |®Pa3oBble MEPEXOBI. 2
Mooyne 3
Cooeporcamenvuutii mooyas 1
22. [27eKTpoCcTaTHYECKOE MOJIE B BAKyyMe 6
23. [[IpoBOAHUKH B AIEKTPUUECKOM IOJIE 3
24. [OnexTpuyecKoe MoJe B JUIIEKTPUKE 3
25. [llocTOsIHHBIN 3JIEKTPUUECKHUM TOK 4
26. [MarHuTHOE 10JIEe B BaKyyMe 4
27. |MarHuTHOE MOJ€ B BELIECTBE 3
28. [2neKTpOMarHuTHask UHIYKLIHUS 4
29. |2nexTpoMarHUTHBIC KosiebaHus. [lepeMeHHbIN TOK 5
30. [DseKTpoMarHuTHOE NoJie. DINEKTPOMArHUTHBIE BOJIHbI 4
Mooyne 4
Cooeporcamenvuwtii mooyas 1
31. [eomerpuueckas ontrka. DoTomMeTpus 4




32.

JNIEeKTpOMarHuTHas IpUpoia CBETa

33.

MuTepdepeHnys cBera

34.

Jludpakims ceeta

35.

[Tonspusanus

36.

B3anmojelicTBre cBeTa C BEIIECTBOM

BN SR LSRR

CooeporcamenvHutit mooynb 2

37.

KBanTOBas npupojaa ceera

38.

HOJ’IYKJ'IB.CCI/I‘-IGCKaﬂ TCOpHA aTOMA

39.

BoJiHOBEIE CBOWCTBA YaCTHUI[ BEIIECTBA

40.

DOU3NYECKUE TPUHUIUIBI KAHTOBOW MEXAHUKH

41.

CaoiicTBa aTOMOB ¥ MOJIEKYJI. CEKTpPBI

NG N UV OO

BCEI'O

140

Tembl 1200paTOPHBIX 3aAHATHI

No
n/n

Ha3zeanue memot

Konuuecmeo
uacoe

Mooyns 1

Cooeporcamenvutii mooyas 1

Bronnoe 3anstue. «IlorpenrHocti puzndeckux n3MepeHui,
M3mepuTenbHbIi pakTukyM» Kunematuka

Bunabe!r niBukeHus.

I[I/IHaMI/IKa. «I/I3yquHe 3aKOHOB KMHEMATUKHU U JUHAMUKH
MMOCTYIATCJIbHOI'O ABHUKCHUS))

Buner cun

9]

Cratuka

KuHeMatnka n AMHaMuKa TBepAoro tena. «IIposepka 3akoHa COXpaHEHUs
MOMeHTa umiyibca» «IIpoBepka Teopemsl I toirenca — Ll relinepa»

PaboTa u sHEprus

MexaHHuKa KUIKOCTEH 1 Ira30B

el Bl

MexaHndecKkue KoJIeOaHHus U BOJIHBI

._
e

Teopusi OTHOCUTENBHOCTH

— =N 0 (N B~ N DN

Mooyns 2

Cooeprcamenvhulit mooyns 1

11.

Ocuossl MKT

12.

OcnoBbsl MKT wuneansHoro rasa. «OnpeneneHne yHHBEPCaJIbHON Ta30BOM
IOCTOSTHHOW

o)

13.

ABnenust mepeHoca. «OmpeneneHue Kod(pPUIMEHTa BI3KOCTH BO3IyXa
MetosioM [lyazenmns»

14.

Tepmonunamuka. «OnpeeseHue mokazaress aauadaThl BO3IyXay

15.

Craructuueckas pusuka

16.

Pacnpenenenune Makcgeia.

17.

I Hayasi0 TEpMOIMHAMUKN. DHTPOIUS

18.

PeanbHble Ta3bl

19.

CBo¥iCcTBa )XUIKOCTEN

20.

CBoiicTBa TBEPABIX TEI

NN ||




21. |®Pa30Bbie MEPEXOIBI. 4
Mooyne 3
Cooeporcamenvutii mooyas 1
22. | BBognoe 3ansitue «Paznen DmekTpuyecTBO» 2
23. | «/3y4eHne OCHOBHBIX 3aKOHOB 3JIEKTPOCTATHKN 6
24. | «/3ydeHue 1abopaTOPHOTO U3MEPUTEIBHOTO CTEH 1A, H3MEPEHHUE TOKA U )
HaAIPSDKEHUSD
25. | «M3ydeHne 3aKOHOB TOCTOSIHHOTO TOKa» 2
26. | «IIpoBepka 3akoHa Oma 11t y4acTKa 1ETn» 4
27. | KontponbHas paboTa 2
28. | «/3ydeHue OCHOBHBIX 3aKOHOB MAarHUTHOTO TOJISD» 6
29. | «M3ydeHne MarHuTHOTO MOJIS COJIEHOU1a» 4
30. | «M3yueHue cBOOOIHBIX KOJICOAHUI» 4
31. | Urorooe 3ansitue 2
Mooyne 4
Cooeprcamenvhulit mooyns 1
32. | BBognoe 3anartue «Pasnen Onruka» 2
33. | «Omnpenenenne GOKyCHOTO pacCTOSHUS COOUPAIOLIEH JTMH3BI» 4
34. | «OnpeneneHue nmokazaTess TPEJIOMICHUS CTEKIIa 4
35. | «W3yuenue koner HeroToHa» 4
36. | «M3yuenue nudpakiiMOHHON PEIIETKIY 4
37. | «dudpaxus @paynrodepa Ha menm» 2
38. | «M3yueHue nonsipuzanuu cBETa» 2
39. | «ducnepcus cera» 2
40. | KontposbHas pabota 2
Cooepirrcamenvuulit mMooyns 1
41. | «Dotorddext. dpdexr Kommrona» 1
42. | «Omupit Pezepdopaar. 1
43. | «M3yueHue creKTpoB BoAOPOaA0No100HbIX aToMOB. @opmyna bansmepay 2
44. | «BogHOBBIE CBOMCTBA YaCTHUID) 2
45. | «KBanToBaHue GU3MYECKUX BEITHUUH» 2
46. | «CreKkTpbl aTOMOB U MOJIEKYJI» 2
47. | HUroroBoe 3aHATHE 2
BCEI'O 296
6. METOANYECKHE PEKOMEHJAIINA 110 OPTAHU3ALINA
CAMOCTOSATEJBHOU PABOTHBI CTYAEHTOB
Opranuzanms caMoCTOSTE/IbHOI Pa0doThI CTYIECHTOB
Ne Konuuecmeo
wn Has3zeanue memut 1ACO8
Mooyns 1
Cooeporcamenvuutii mooyan 1
1. |KunemaTtuka 2
2. |Bunabl qBrkeHUs 2




3. |dunamuka 4
4. |Bunsl cun 6
5. |Craruka 8
6. |KuHemaTuka v JUHAMUKa TBEPJOTO Tela 4
7. |Pabota u sHeprus 6
8. |MexaHuKa )XKUIKOCTEN U Ta30B 6
9. |MexaHnuueckue KojeOaHUs U BOJHBI 7
10. |Teopust OTHOCUTEIHHOCTH 9
Mooyns 2
Cooeporcamenvuwtii mooyan 1
11. |OcnoBbl MKT 6
12. |OcuoBbl MKT uaeansHOro rasza 2
13. [fIBnenus nepenoca 2
14. |TepmoanHamuka 2
15. |Cratuctuueckas uzuka 6
16. |Pacnpenenenue Maxkcgena. 6
17. (Il Hauamo TepMOAMHAMHUKN. DHTPOMHUS 6
18. |PeanbHbIe rassl 6
19. |CBoiicTBa XXUIKOCTEN 6
20. [CpoiicTBa TBEpABIX TET 6
21. |Da3oBble nEPEXObl. 6
Mooyns 3
Cooeprcamenvhulit mooyns 1
22. [OneKTpoCTaTUYECKOE MOJIE B BAKyyMe 8
23. [l[IpoBOAHUKH B 3JEKTPUUYECKOM TOJIE 7
24. [OneKTpUYECKOE MOJIE B JUIIIEKTPUKE 7
25. |[loCTOsIHHBIN 3EKTPUUECKUIA TOK 12
26. [MarsuTHOE 10JI€ B BaKyyMe 12
27. |MarauTHoe MOoJI€ B BEIIECTBE 8
28. [DnekTpomMarHuTHas UHAYKIHS 7
29. [OnexTpomarHuTHble KojieOaHus. [lepeMeHHbIi Tok 7
30. [DnekTpomMarHuTHOE MoJjie. DNEKTPOMAarHuTHbIE BOJIHbI 4
Mooyne 4
Cooeprcamenvhulit mooyns 1
31. ['eomerpuueckas ontuka. DoTOMETpHUs 12
32. [OnexkTpomarHuTHas NpUpoOJa CBETA 8
33. [MuTtepdepenius cBeTa 10
34. |dudpakuus cera 10
35. [[Honspuzanus 8
36. |[BzammoneicTBHE CBETA C BEIIECTBOM 6
37. CooeporcamenvHuiit mooynb 2
38. |KBanTOBas mpupoja cBETa 10
39. [[lomykiaccuueckasi TeOpUs aTomMa 10
40. [BosHOBBIE CBOICTBA YACTHI] BEILIECTBA 10




41. |Pusnueckue NPUHIMIBI KAHTOBOW MEXaHUKHU 12
42. |CgoiicTBa aTOMOB M MOJieKyJI. CEeKTphI 12
BCEI'O 64
7. UHAUBUIAYAJBHBIE 3AJTAHUSA
(He npedycmompeHbl yueOHbIM NAAHOM,)
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUA

1. B 4ém cocTouT MEexaHUYeCKOe ABUKEHUE?

2. Yro Takoe cucrema orcuéra’?

3. Kak ¢opmynupyercsi OCHOBHas 3a7a4a MEXaHUKH?

4.  C noMoIbio KaKuX BUIOB JABM)KEHUS MOXKHO MPEICTaBUTh JI000€ JBUKEHHE TBEPAOTo Tena?

5. Kakoe aBm>KeHHE Ha3bIBAIOT NIOCTYyNaTEIbHBIM?

6. Kakoe nBmxeHne Ha3pIBalOT BpallaTeIbHbIM?

7. Yro Takoe TpaeKTOPHsI IBUKECHUS?

8. Kaxumu criocodaMy MOKHO 3a74aTh IBHKEHUE TOYKA?

9. B uém cmbIC NOHATHH yTH U NTEpEMEILIEHUS?

10. Yemy paBeH BEKTOpP MOJHOTO YCKOPEHHUS TP ABMKEHUH TOYKH MO KPUBOJIMHEHHON
TpPacKTOpUH?

11. Kak onpenenutbs MOIyJb MOTHOTO yCcKopeHusi? UTto Bel 3HaeTe npo TaHreHIuaibHOe
yckopenue? HopmanbHoe yckopenue?

12.  Yemy paBHO cpeaHee 3HaUEHUE CKOPOCTH? Y CKOpeHHsi? MIrHOBEHHOE 3HAaYE€HHE CKOPOCTH?
VYckopenus?

13. Kakue nmapaMeTpbl XapakTepu3yIOT JIBHKEHUE IO OKPYKHOCTH?

14. Kak onpenenuTs yriioByr0 CKOPOCTh BpaIlleHUsI MaT€pUAIbHON TOUKH?

15. Kak onpenensercst yriioBoe yCKOpEHHE PU HEPABHOMEPHOM BpAIlleHUH, Ky/1a HAIPaBJIEH €ro
BEKTOp?

16. KakoBa CBsI3b M€Ky TAHT€HIIMAJIBbHBIM YCKOPEHUEM U YTJIOBBIM?

17. Kaxoe nBuKeHHE Ha3bIBAIOT PABHOMEPHBIM IIPSIMOJIMHEUHBIM?

18. Kak BeIrIsAasaT TpadKu CKOPOCTH U TTEPEMENIEHUS ISl PABHOMEPHOTO MTPSIMOJIMHEHHOTO
JIBHKEHUA?

19. Kakoe nBmxeHr€e Ha3bIBAIOT PAaBHOYCKOPEHHBIM MPSIMOIUHEUHBIM?

20. Kak onpenenuTs CKOPOCTb IIPH PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JABH>KEHUN?

21. Kak BeITIAaT rpad ik CKOPOCTH | ITEPEMEIIEHHUS SISl PaBHOTIEPEMEHHOTO MPSMOJIMHEHHOTO
JIBHKEHUA?

22. Yo Takoe nepuoj BpalaTeabHOrO ABUKECHUS ?

23. Kaxoe nBMXKeHME Ha3bIBalOT PABHOMEPHBIM BpalllaTeIbHbIM ?

24. Kakue cuctemMbl OTCUETA HA3bIBAIOTCS MHEPIMAIbHBIMU? [IpuBeInTe NpUMEPHI TAKUX CUCTEM.

25. Yro Takoe nHepuus tena?

26. Kakwue BuabI ciil U3BECTHBI B pusnke? Kakue BUIBI CHIT pacCMaTPHUBAIOTCS B MEXaHHUKE?

27. Uro Ha3bIBAIOT YPaBHEHUEM JIBUKEHHS MAaTEpHUAJIbHON TOUKHU?

28. Kak ¢popmymnupyercs I 3akon HeroToHa?

29. Yro Takoe macca Tena?

30. Kak ¢popmymupyertcs Il 3akon Hetotona?

31. UYro Takoe UMITYJIbC CUJIBI, UMITYJILC MaTepuanbHoit Toukn? Kak ¢popmymnupyercs Il 3akon
HproTOHA ¢ NCMIONB30BaHUEM ITHUX BEIUYHU?

32. Kaxk ¢popmymupyercs III 3akon Herorona?

33.  Kak ¢opMynupyeTcsi 3aKOH COXpPaHEHHUS UMITyJIbca?



34.

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

41.
42.
43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

65.

66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
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UYro Takoe 1eHTp Macc Telna (CUCTEMbI MaTepHaNbHBIX TOUYeK)? Kak HaXOAsITCst KOOPIUHATHI
1eHTpa macc?

Kaxkue BuzbI TpeHUSI CYLIECTBYIOT B Ipupojie?

Kakwue Bunpl nepopmanuii cymectsyrot? [IpuBeaure npumepsl.

KaxoBa nmpupozaa cun ynpyroctu?

Kak ¢hopmynupyercs 3akon ['yka?

Kak ¢popmynupyercst 3ak0H BCEMHUPHOTO TATOTSHHUS IS IBYX MaTepPHAIbHBIX TOYEK?

Yro Takoe yckopeHue cBo0oHOro najieHus? Kak 0HO 3aBUCHUT OT IIUPOTHI MECTA U BBICOTHI
HaJl IOBEPXHOCTHIO 3eMIIH?

UYro Takoe cuna tsxectu? Bec tena?

Kak Beruncnsercs paboTa cujbl, HOCTOSIHHON BO BpEMEHHU U U3MEHSIONICICS BO BpEMEHH?
Uro Takoe KMHETHYECKasi IHEPIHsl MaTepralibHON Touku? CucTeMbl MaTepUaIbHBIX TOUEK?
Urto Takoe NoTeHIMalIbHAas YHepTus?

Kakwue cuiel Ha3pIBatoTCsl KOHCEpBaTUBHBIMU? YeM omnpenensiercs padora stux cun? Yemy
OHa paBHa Ha 3aMKHYTOW TPACKTOPHUH?

Yemy paBHA MOTEHLIMATIbHAS 3HEPTUA TeNa, MOJHATOrO HaJl 3eMIIEN?

Uemy paBHA MOTEHIIMATIBHAS SHEPTHS YIIPYTO AePOPMUPOBAHHOMN MPYKUHBI?

Kak hopmynupyercs 3ak0H COXpaHEHUS SHEPTUu?

Kax dhopmynupyercs 3akoH COXpaHEHUSI MEXaHUYECKOU SHEPTHH?

Kakoii ynap Ha3bpIBatlOT aOCOTIOTHO HEyNPyTuM?

VYcnoBue paBHOBECUSI MEXaHUYECKON CUCTEMBI.

Yro Takoe ycTOiuMBOE, HEYCTOHUMBOE, Oe3pazIMuHOe paBHOBecHe?

Kaxkoe nBm>xeHue TBEpIOro Teaa Ha3bIBAIOT MOCTYyNATENbHBIM, BPAaTEIbHbIM?

UYto Ha3pIBatOT MOMEHTOM CHJIbI OTHOCUTEIBHO OCHU?

Uto Ha3bIBAIOT MOMEHTOM HMHEPLIMH?

Coopmynupyiite Teopemy [roitrenca-IITeiinepa.

3anuInTe OCHOBHOE YPAaBHEHHE TMHAMMKH JUIsSl BPAILIATEIbHOTO ABUKEHUS TBEPAOTO Tea.
UYto Ha3pIBatOT MOMEHTOM HMITYJIbCA OTHOCUTEIBHO OCHU?

ChopmynupyiiTe 3aKOH COXpaHCHHsI MOMEHTA UMITYJIbCA.

Yro Ttakoe rupockon? [IpumeHenue rupockona.

Kaxkwue nporiieccel Ha3piBatoTcs nepuoandeckumu? Urto takoe nepuoa?

Kakue xonebanus Ha3pIBatoTCs rapMoHUnYecKUMHU? CoOCTBEHHBIMU?

Kak 3anuceiBaercs auddepeHnraibHoe ypaBHEHHE He3aTyXaloIMX TapMOHHYECKUX
KoeOaHuit?

3anucarh ypaBHEHHE TAPMOHUYECKOTO KOJIeOaH!s U JJaTh OINPeIeJIeHHE BCEX BEIIUYMH,
BXOJSIIIMX B 9TO YpPAaBHEHHUE.

Uro Takoe 3aryxaHue Konebanuii? 3anvucath ypaBHEHUE 3aTyXaronmx konedannid. Hauepturtsb
NPUMEPHBINA rpaduK TaKUX KoJIeOaHuil.

Urto Takoe pe3oHaHc? YeMm onpenenseTcss OCTPOTa pe30HAHCHOTO MUKa?

Yro Takoe MaTeMaTH4eCKUi MasiTHUK? 3anucarb GopMyiTy IS Ieproa KoiaeOaH .

Uro Takoe pusndeckuii MasTHUK? 3anucaTth (OpMYJTy IJIs Iepro/ia KoJeOaHu.

Kak y3HaTh OTHOIIEHHE YaCcTOT ABYX B3aMMHO MEPIEHANKYIISIPHBIX KOJIeOaHHH MO YHCITY
KacaHWil COOTBETCTBYIOMIEH Purypsl JInccaxy cTOpoH MpsSMOYTOJIbHUKA, B KOTOPBIA OHA
BIHCaHA?

Yro Takoe BonHA?

3anucarh ypaBHEHUE IUIOCKON rapMOHUYECKON BOJIHBI.

Yo Takoe MpoI0JIbHBIE U MTONEPEYHbIE BOJIHBI? [[puMepsl MPOI0IBHBIX U ONEPEYHBIX BOJIH.
B kakux cpenax MOTyT paclpoCTpaHsAThCs PO10JIbHbIE BOJIHBI? [Tonepeunbie BOIHBI?

YT0 Ha3BIBAKOT CTALIMOHAPHBIM T€YEHUEM ?

Urto Takoe TUHUS TOKa?

Uro Takoe TpyOka ToKa?

3anucarh ypaBHeHUE bepHysum 11 NOTOKA UAcanbHOM )kuakocTu. Kak oHo unTaercs?



7

78. Cy1iecTByeT JId CUJIa COMPOTHUBIICHUS ABMKEHUIO TEJ B UICANBHOMN KUIKOCTH?

79. Kakoe TeueHHe KUIKOCTH Ha3bIBatOT JJaMuHapHbIM? TypOysneHTHBIM?

80. JlaBineHwue cTOJIOA KUIKOCTH.

81. 3akon Apxumena.

82. Kaxkue cBoiicTBa Tes U3y4yaeT TEPMOJUHAMUKA?

83. Kakoe cocTosiHME cuCTEeMbl Ha3bIBalOT paBHOBECHBIM? HepaBHOBECHBIM?

84. Uto Ttakoe oOpatumeble npouecchl? [uknnueckue mporecco?

85. Kakue 0CHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETHYeCKo Teopun? VX onbITHOE
MOJITBEPKJICHUE.

86. Uto Takoe Temrepatypa? Kak MOKHO U3MEPUTH TEMIIEpATypy Tena?

87. Uto Takoe uaeaanLHbIN ra3z?

88. 3amummuTe ypaBHEHHE COCTOSHUS UICaIBHOTO Ta3a.

89. Kak popmynupyertcs 3akon [lanbroHa?

90. Kaxkue nporieccbl Ha3bIBAIOTCS MOJIUTPONTUYECKUMU?

91. Kak onpenensiercst pabota ra3a npu U3MeHeHUU oobema?

92. Bunpl TennoodMeHa.

93. Yro Ha3bIBAIOT KOJIUYECTBOM TEILIOTHI?

94. Kaxk ¢popmymnupyercs | Hauano TepMoJuHAMUKN?

95.  Urto Takoe BHYTPEHHS dSHEprus Teia?

96. Uro Takoe TEII0eMKOCTh Tena? Y ienbHast TeI0eMKocTh? MossipHas TEII0EMKOCTh?

97. Kak onpeensieTcsi TEIUIOEMKOCTh rasza Mpy U30XOPUUYECKOM IIPoIIecce, MPU N300apruiecKom?

98. Kak cBsizaHbl MEXy COOOU TEIJIOEMKOCTD T'a3a MpHU N300apHUUECKOM U H30XOPUUYECKOM
npoueccax?

99. Kak ompenensercs paboTa ra3a npH pasIndHbIX TOJUTPOIUYECKUX MPoLeccax?

100. Yro Takoe crereHb CBOOOIBI YaCTHIILI?

101. Yemy paBHa KHHETUYECKAsI DHEPTUSI MHOTOATOMHOTO Ta3a’?

102. 3anumure pacnpenesnienre MakcBesia MOJIEKYJ IO CKOPOCTSIM.

103. Kak nomxyuuts pacupenenenue bonsimana?

104. BriBeaute 6apoMeTpuiecKyto Gopmyiy.

105. Yo Takoe QpyHKUUS pacupenaencHus?

106. Yto Takoe sHTponus?

107. Yemy paBHO U3MEHEHHUE SHTPOIIUHU 3aMKHYTOU N30IMPOBAHHON CUCTEMBI?

108. Cdopmymupyiite 11 Havano TepMoIUHAMUKHY.

109. Yto Takoe TemioBas MamiMHa?

110. Yto Takoe pa30MKHYTBIN U 3aMKHYTBIA LIUKJIIBI?

111. Yrto npexacrasisier coboit muxi Kapao?

112. Yemy paBeH MakCUMalIbHbIN K.M.J. UJI€AIBHON MallIuHbI?

113. Yemy paBeH K.II.JA. UJ€aIbHOUN TETIOBON MaIINHbI?

114. KakoB cMBIC]I HOCTOSIHHBIX B ypaBHeHHH Ban-nep-Baansca?

115. Yto Takoe ucnapeHue, KUMEHUE, YeM OHU OTINYAIOTCS YT OT Jpyra?

116. Ot Kakux yCJIOBH1 3aBUCUT UCTIAPEHUE U KUTICHHUE KUIKOCTH?

117. Kakoii nap Ha3bIBaIOT HACBIILIEHHBIM ?

118. Yto Takoe »neKTpudecKuid 3apsaa’?

119. Kaxk ¢opmynupyercs 3aKOH COXpaHEHHs 3apsia’?

120. 3amumure 3axkoH KyioHa /1t IByX TOUEUYHBIX 3apsI0B B BEKTOPHOM U CKaJsipHOU (hopme.

121. Yto Takoe 3aeKTpUYecKoe nose?

122. Yto Takoe HaNpsKEHHOCTH AekTpudeckoro nojisi? Kyna nHanpasieH ee BekTop?

123. B uem 3akioyaeTcsi IPUHIUI CYNEPIIO3ULIUHN JIEKTPUUECKUX TOJIE?

124. Yto Takoe cuiaoBas JUHUS AJIEKTPOCTATUUECKOTO MOJIs, KAKOBO €€ HampaBieHue?

125. Yemy paBHa HaPSKEHHOCTH I0JI U KaK IMPOXOJAAT CUIIOBBIE IMHUM TOYEUHOTO 3apsa’?

126. Cdhopmymupyiite Teopemy Octporpanckoro-I'aycca.

127. Yro Takoe AIEKTPUIECKOE CMEIICHHE (BEKTOP ANEKTPUISCKON UHIYKITIH)?
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162.

Yemy paBHa paboTa cHUJl IEKTPHUUECKOTO TOJIS Ha OTpe3Ke MyTu?

Yro Takoe HUPKYJIALNS BEKTOpa HAMPSKEHHOCTHU 3JIEKTPUUECKOIO MOJI U YEMY OHA paBHa 110
3aMKHYTOMY KOHTYpY?

Kakoe none Ha3bpIBalOT MOTEHIHAIBHBIM? J[OKaXXUTE, YTO MOJE LEHTPAIbHBIX CHUJI SBISETCS
MOTEHIUAIbHBIM.

Kak omnpenensercst moTeHIMa 3JIeKTPOCTaTUYECKOTO 0JIsl B JAHHOW TOYKE MPOCTpaHCTBA?
Uemy paBeH MOTEHLMAJI B MPOU3BOJIBHOM TOYKE, CO3JAaBA€MbIi TOUEUHBIM AJIEKTPUUYECKUM
3apsanom?

KakoBa cBsI3b MEXKy HANpPSKEHHOCTHIO 3JIEKTPOCTATHUECKOTO MOJIsl U MOTEHIIMAIOM?

Kak pacnpenensitorcs 3apsiibl HA METANIMYECKONW TOBEPXHOCTHU CJI0KHON (OpPMBI?

YTo Takoe 3NEeKTPOEMKOCTh YEIUHEHHOI'O TPOBOIHUKA?

BeBenuTe hopMyiry eMKOCTH TUIOCKOTO KOHJIEHCATOPA.

UYro Takoe 00beMHas TNIOTHOCTh SHEPTHH IEKTPUUYECKOTO MO ?

Kakoli BennunHoO# XapakTepu3yeTcs 3JeKTPUUECKOe MOJI€ B TUAIEKTPUKE?

Kak cBsi3anbl Mexay coOOW BEKTOpa JIIEKTPUYECKOrO0 CMEIICHHS U HAaNpsSKEHHOCTH
AIEKTPUYECKOTO T0JIs1?

Urto Takoe BeKTOp modsipu3anuu audiekTpuka? Kak OH CBsI3aH € TOBEPXHOCTHOU
IUIOTHOCTBIO 'HaBEAECHHBIX'" 3apsioB HAa IUAJIEKTPUKE B IMPOCTEHILIEM cllydae IUIOCKOTO
OECKOHEYHOT0 JUAJIEKTPUKA, TOMEIIEHHOTO B OJTHOPOIHOE 10JIe KOHaeHcaTopa?

Yro takoe Touka Kropu cernerosnekrpuka? YTo NpoucxXoauT B 3TOM TOUKE?

Uto Takoe sneKkTpudeckhil TOK? UTO Ha3bIBalOT CWJIOW M IUIOTHOCTBIO TOKa? B uem oHu
u3Mepstorces’?

Kaxkune cuibl MOTyT OCYIIECTBUTH EPEHOC JIEKTPOHOB OT TOYKH C MEHBIIMM MTOTEHIIUAIOM B
TOUKy ¢ 6onbInM noteHmanom? Kakoa npupona 3tux cun?

Uto Takoe 3IeKTpoABIKyIas cuia (3.1.¢.)?

Brisequre 3akon Oma, B auddepeHnuaibHon hopme,

3anumure 3akoH OMa ISl y4acTKa 1enu, COAepIKaIlero 3.4.c; JJisi 3aMKHYTOH LEeTH,

Yemy paBHa paboTa MOCTOSHHOTO TOKa? MOIIHOCTB?

Chopmynupyiite mepBblii 3akoH Kupxroda s pa3BETBIECHHON SJIEKTPUUYECKON IENH H
IIPABUJIO 3HAKOB JJIsl, TOKOB B TOM 3aKOHE.

BriBenute BTOpOii 3akoH Kupxroda 115 3aMKHYTOT0 KOHTYpa pa3BETBICHHOH IIETTH.

Kak 3aBUCHUT CONpOTHUBIEHUE METANINYECKOTO0 IPOBOAHMKA OT Temmeparypbl? UTo Takoe
CBEPXITPOBOJIUMOCThH ?

B yem 3akiroyaeTcs CyIHOCTb KJIACCUYECKOM TEOPUH 3JIEKTPOIIPOBOIUMOCTH METAIIIIOB?
Kakue HegocTaTKu MpUCYIIM KJIACCUUYECKON TEOPUH AJIEKTPOIPOBOAUMOCTH METAIIIOB?
croco0aMu MO>KHO OOHAPY KUTh CYIIECTBOBAHUE MArHUTHOTO I10JIsi POBOJHHUKA C TOKOM?
Uto Takoe BEKTOP MHAYKIIMK MAarHUTHOTO MoJisi? Kak oH HalpaBiieH B TPOCTPAHCTBE?
3anumure 3aKOH AMIiepa B BEKTOPHOH (opme; B cKalsipHOH (opme, Kak B 3TOM ciydae
ONPEACIUTh HAIPaBJICHUE JEUCTBUS CUITbI?

Uto Takoe HampsKEHHOCTh MarHUTHOro mnosist? Kak oHa cBsi3aHa ¢ MHAYKIUMEH MAarHUTHOTO
noJist?

3anummre B BEKTOpHOH (opme u B ckamsapHoil ¢opme 3akoH buo-Capapa-Jlamnaca s
MHAYKUAA W HalpsOKEHHOCTHM MarHuTHOro nojs. Kak ompenensieTrcs yron, paccTOsiHUE,
HaIpaBJIE€HUE UHAYKIMHU TOJIS PU CKAJIAPHOM 3alucy 3aKoHa?

Uemy paBHa cuiia JlopeHua, neicTByomas Ha ABWKyuiics 3apan? Kak ona HanpasieHa?
Uemy paBHAa LMPKYJSLUS BEKTOpAa HANPSIXKEHHOCTH MArHUTHOTO TOJIA 1O 3aMKHYTOMY
KOHTYpY?

Yemy paBHA MexaHHUYECKas paboTa TOKa B MATHUTHOM T0JIe?

UeMy paBeH MEXaHMYECKUI MOMEHT CHJI, IE€MCTBYIOIIMX HA PaMKy C TOKOM B OJHOPOJIHOM
MarHMUTHOM T10Jie?

UTo Tako€ MarHUTHBIM MOMEHT PAMKH C TOKOM M Y€MY OH PaBeH?
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B ueM 3akirodaercs siBI€HUE SIEKTPOMArHUTHON MHAYKIKUK? KakuMu ombITaMu 3TO SBIICHUE
MOET OBITh IPOUJUTIOCTPUPOBAHO?

3anuiuTe 3aKOH JIEKTPOMarHuTHON uHayKiuu dapazes.

3anumnTe BhIpAXEHUE IS 3.]1.C. CAMOUHTYKIIHH.

Yr1o Takoe cBOOOIHEIE KOJICOaHUA?

Kak co3pmate koneOaHuss B KoJeOATEIbHOM KOHTYpE, COJIEpIKalleM II0CJIeI0BaTEIbHOE
COCIMHEHUE pEe3UCTOpa, KOHACHCATOpa M KATYWIKU HWHAYKTHUBHOCTH? OOBsACHUTE
(UBUYECKYIO KAPTUHY MPOUCXOIAIIETO SBICHHUS.

3amumute audQepeHnanbHoe ypaBHEHNE AIEKTPUIECKUX KONeOaHU B KOHTYPE C YUETOM
3aTyXaHUsl.

Uro Ha3bIBAIOT JOOPOTHOCTHIO KOHTYpa M KaK JTOOPOTHOCTh COOTHOCUTCSI C HANPSKEHUSIMU
Ha R, L, C mpu pe3onance?

Yro Takoe pezoHaHc TokoB? HampsikeHuit?

BriBenute 3akon OMma 1s IeTTH IEPEMEHHOTO TOKA.

Kak omnpenensieTcsi MrHOBEHHAs! MOIITHOCTD B LIETIM NIEPEeMEHHOT0 Toka? M3 kakux vactei oHa,
cocrout? KakoB nx ¢puzmueckuii cMpici?

Uto Takoe BEKTOp HAMArHMYEHHOCTH U YEMY OH paBeH?

KaxkoBa cBsi3b MeX1y UHAYKIMEH, HAPSYKEHHOCTHI0O MAarHUTHOTO TOJIsSl, HAMAarHU4€HHOCTHIO,
MarHuTHOM BOCIPUUMYHBOCTBIO 1 MAarHUTHOW ITPOHUIIAEMOCTBIO BEIECTBA?

Kakme BemecTBa Ha3bIBAIOTCS JUAMAarHeTUKAMH, MapaMarHeTHKaMu, (eppoMarHeTUKaMu?
KakoBbl 110 3HaKy U BeIHUYMHE (TMOPSII0OK) MX MAarHUTHAs IPOHUIIAEMOCTh?

Uro Takoe criuH anekTpoHa? Uemy oH paBeH?

Kak o0bsicHUTD sIBIEHUE THMaMarHeTu3Ma, napamaraetTuzma’?

UYro Takoe JOMEHHI U oueMy (eppOMarHeTHK UMEET JOMEHHYIO CTPYKTYpy?

Uro Takoe meTis ructepesuca peppomaraetuka? OT 4ero 3aBUCHUT €€ TUIOIab?

3anumure ypaBHeHUs: MakcBesuia B HHTErpaJibHOW (opme,

3anummuTe BOJHOBOE YPAaBHEHHE JIJIsl HEKOTOPOU (DYHKITHH f.

Jlokaxkute, 9TO 3JIEKTPOMArHUTHOE TOJIE PACTIPOCTPAHSIETCSl BOITHOOOPA3HO.

Kak onpenensiercss naBneHue 3J€KTPOMarHuTHOM BOJTHBI?

Yro Takoe rmoxa3aTelb MpeIoMIICHHs cpe il (a0COMOTHBIN U OTHOCUTENBHBIN)?

Urto Takoe Kod(hPUITUEHT OTpaKEHUs, TPOITYCKaHUS?

3ammcathk GopMyITy AJsE CKOPOCTH CBETA B CpeJie C MoKa3aTesieM PeIOMIICHHS n.

Kak BeIpaxkaeTcs 1nokaszarenb IpeJOMIICHUS CPEbl Uepe3 ee AUIIEKTPUIECKYIO0 U MarHUTHYIO
IIPOHULIAEMOCTD?

3anucaTh BhIpaKeHHE 71 BekTopa YMmoBa-Iloituara. Kakos ero ¢husudeckuii cMpIci?

UTto Takoe MHTEHCUBHOCTD cBeTa? Kak cBsi3aHa MHTEHCUBHOCTH C AMIUIUTYOW BOJIHBI?
CdhopmynrpoBaTh 3aKOH OTPa’KEHHUS CBETA.

3anucaTh 3aKOH MPEJIOMIICHHSI CBETA.

Uto Takoe CBETOBOM MOTOK, B YEM OH U3MEpSETCs?

Urto Takoe cuia cBeTa, OCBEIIEHHOCTh TOYEUHOI'0 UCTOYHHKA CcBeTa?

ChopmynupyiiTe 3aKOHBI TEOMETPUIECKON OTTHKH.

Kak hopmynupyercs npuniun @epma?

OO0BsicHUTE X0 JTy4Yel B IpU3Me,

Kakue nuH3bI Ha3bIBAIOTCS COOMPAIOLIMMHU, PACCEHBAIOIIUMHU?

HazoBute XapakTepHble OCH, TOUKH U MJIOCKOCTH JIMH3BI.

Breiequre hopmyny THH3BL

Kax mocTpounts nzobpakenue B chepruiaeckom 3epkaie?

Kak moctpouts n3o6pakeHue B INIOCKOM 3epKaie?

YT0 Takoe KOrepeHTHbIE HCTOYHUKHN U BOJIHBI?

B yem cocrourt siBneHne nHTepPEpeHIINU cBETa?

3anucarh, 4eMy paBHA pa3HOCTH (a3 MeXAy JIByMs BOJHAMH, €CIM Pa3HOCTb XOAa MEXIy
HUMHU paBHa A.
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Yemy A0KHA PaBHATHCS Pa3HOCTH (ha3 M pa3HOCTh XO/1a MEXAY ABYMsI HHTePhEPUPYIOIIUMU
Jy4yaMu, 4TOObI B JaHHOW TOYKE HA0JII01aJICsl MAKCUMYM (MUHUMYM) UHTEHCUBHOCTH?
[Tomyunuts hopmyy Ui ONTHYECKON Pa3HOCTH XOJa JIiydel Mpu MHTepGEpPEeHIIMH B TOHKUX
IUICHKAaX.

UYro Takoe mupruHa HHTEPHEPEHIIMOHHON MOIOCHI?

Yro Takoe mosiochl paBHOTO HakjoHa? ['1e OHM JTOKaTM30BaHbI?

YTto Takoe MoJIOCkl paBHOW TOJIIIUHBI? ' 1e OHM JTOKaJIU30BaHbI?

OO0bsicHUTE palyKHYIO OKPacKy MbUIbHBIX IMy3bIpei. [loueMy B HEKOTOPBIX MecCTax Iy3bIpU
MIPU OTPAXKEHUU OT HUX CBETA KAXKYTCS YEPHBIMU?

VYkaxwure, Kakue Ty4u nHTephepupyroT npu odpazoBanuu koser; HproroHa?

B yem coctourt siBnenue qudpakiuu ceera?

B yem cocrout npunnun [toiirenca? Yem @penens pononnun npuHoun [roiirenca?
Coopmynuposats npuniun [toiirenca-®Openens.

Yem ormmmuaercs audpaximst Openens ot audpakmun Opaynrodepa?

Kak ctpositcst 30ub1 @peHnerns s CBETOBOW BOJHBI OT ToueyHOro nucrounuka? Kakosa ¢popma
Takux 30H? KakoBo cooTHOIIEHHE UX TUIoLanen?

Kak 00bsiICHUTh HaIUYUE CBETJIOrO MATHA B LIEHTPE KApTUHBI MPU TU(PAKIUU OT TOYECUHOTO
MCTOYHHUKA Ha KPYIJIOM HENPO3PAYHOM SKpaHe?

3anmcaTh pa3HOCTh XOJa IS IBYX KpaHHX JIy4el mpu audpakmun OpayHrodepa Ha OTHOM
LIEJIH.

Uro mpeactaBisieT co0oit nudpakimoHHas pemerka?

Hanummre ycnoBue riaaBHBIX AU(PPAKIIMOHHBIX MAKCUMYMOB JIJIsl pEIIETKH ¢ nieproaom d?
Kakoii cBeT Ha3bIBaIOT NOJISIPU30BAHHBIM ?

Yro Ttakoe yrou bprocrepa? KakoBa nomnsipuzanus oTpaxeHHOro nox yrioM bprocrepa myua?
B dyem cocTouT siBJIeHHE ABOMHOTO JTy4enpeIOMIICHHS ?

Kak oObsicHsIeTCS sIBIIEHUE IBOMHOTO JTy4YeTpeIOMICHHS?

Cdopmynuposath 3aKk0oH Masroca.

B uem 3akmtouaercs aBineHue auxpousma? Kak nenarorcs monsipouabl?

Kak ocymectBisiercs U 1sl 4ero NpUMEHSIETCS IBJIEHUE UCKYCCTBEHHOM aHU30TpONUu?

B uem 3akmouaercs 3¢ dexr Papanes?

Kakoe n3nydeHne Ha3bIBAIOT TEIUIOBBIM?

Uro Takoe sHEpreTUYecKast CBETUMOCTb Teja?

UTo Ha3BIBAIOT U3TyYaTEILHON CIIOCOOHOCTHIO Tena?

Uro Ha3BIBAIOT MOTJIOMIATEIHHONW CIIOCOOHOCTRIO Tena? B kakux mpeaenax MOXKET MEHSAThCS
norjouiaTeabHas CoCOOHOCTh Pa3TUYHbIX TEN?

Yro Takoe abCONOTHO YepHOE Teno? YKaKUTE CHOCOOBl peanu3anuu aOCOIIOTHO YEPHOTO
TeJla B OKCIIepUMeHTE?

Coopmynupoats 3akoH Kupxroda 1iis TEIoBoOro u3mydeHus»

Cdopmymuposats 3akoH Credana-bonpinmana.

CdopmynupoBath 3aKOH cMelleHus: Buna.

B dem cymnocts runoressl [1nanka?

KaxoBo BbeIpaxkeHHe JIsl SHEPTUU KBaHTa CBETa?

KaxoBbl ocHOBHBIE 3aK0HBI (hOoTOIPhekTa?

Yro takoe "KpacHas rpanuna" ¢porosddexra?

Harmmmcats u 00bSICHUTE ypaBHeHHE DHHINTEHHA 11 poTodddekTa.

Uro Takoe nuHuu bansmepa?

B dem cymnHocTs Mogenu atoma Tomcona?

Yro mpencrasinseT coboit Monens atoma Pesepdopaa? CymHOCTb €ro OnbITOB.
Cdopmynupyiite moctynaTtsl bopa.

B uem 3akmouaercs runoresa ae bpoitnsa?

KaxoB ¢huzuveckuii CMbICT HHTEHCUBHOCTH BOJIH Jie bpoitns?

CdhopmynupyiiTe npuHIHI HeonpeaeneHnocrei I eiizendepra.
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248. 3anumunre ypaBHenue lllpenunrepa.
249. Cdopmynupyiite mpuHiun [laymu st aToMa WiId IPYroil KBAaHTOBOH CHCTEMEI.
250. U3 yero cocTouT moyiHas SHEPrusi MoJeKyIbl? OOBSICHUTE STH BUABI YJHEPTUH.

9. OBPA3BEL MOAYJIBHOT'O KOHTPOJIA

rOY BIIO «JIOHEIKUA HAIIMOHAJIbHbIA YHUBEPCHUTET»
XuMu4eckuil paKyJibTeT

CneyuanvrHocms: 04.05.01 ®ynoamenmanvnas u NPUKIAOHAA XUMUA
Ipoghuns: oowui

Obpazosamenvuas npoepamma: Cneyuanumem

Cemecmp 1

Yuebnasn oucyuniuna Duszuka

MOAYJIbHASA KOHTPOJIBHAS PABOTA

BAPUAHT Nel
1. 3akoH coXpaHEHHsS MEXaHHUYECKOW SHEPIUHU.
2. T'mppka maccod 50 r, mpuBsizaHHas K HUTH JuiMHOM L = 25 cM, omnuceiBaer B
TOPU30HTAJIBLHON TIJIOCKOCTH OKPY>KHOCTh. CKOpOCTh BpamieHus n = 62 06/c. Haiitu

HaTAXKXCHHUC HUTH.

YTBepxeHo Ha 3aceqanuu Kadeapsl oOmen GU3NKN 1 TUIAKTUKA (HU3UKH

pOTOKOJT No 0T « » 20 T.
3aBeayromnuii kadeapoit H.I'.Masok
IIpenonaBarens

Kputepun oneHuBaHus MOYJbHOTO KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 5
Bcezo 15

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

roYy BIIO «TOHEIKUA HAIIMOHAJIbHBIIA YHUBEPCUTET»
XuMu4eckuil paKyJibTeT

CneyuanvHocms: 04.05.01 ®ynoamenmanvnas u NPUKIAOHAA XUMUA
Ipoghuns: oouuit

Obpazosamenvuas npoepamma: Cneyuanumem

Cemecmp 1

Yueonasn oucyuniuna Duszuka

BMWJIET Nel
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[Tpeo6pazoBanust ['anunest. 3aKOHbBI JBMKEHUST B HEMHEPLIMOHHBIX CUCTEMaX OTCYETA.

[Tone ckopoctei. JIuanm u TpyOKM TOKa. Y paBHEHHE HEPA3PHIBHOCTH.

3. T'upbka maccoii 50 r, npuBsi3aHHas K HUTU JUIMHOU L = 25 cM, ONUCBIBAaET B TOPU30OHTAIBHOM
TUTOCKOCTH OKPY>KHOCTB. CKOpPOCTh BpamieHus n = 62 06/c. HaliTi HaTshKeHUE HUTH.

N —

YTBepKIeHO Ha 3aceqaHuu Kadeapsl 00ImeH GU3NKH U JUIAKTHKH QU3UKH

poTokos Ne OT « » 20 T.
3aBenytomiuii kageapoit H.I""Mamnrox
DK3aMeHaTop WN.H.IlycteiHHMKOBA

KpnTepml OICHUBaAHUA JK3aMEHa

Homep 3a0anusn Koauuecmeo oannos
1 20
2 20
3 9
Bcezo 49

11. OBPA3ELl TECTOBOI'O 3AJAHUA

PaGora cusl £ na myTH S OlpeaeIseTes Kak:

1A=[ﬁ,§] 2.A:F 3.A:i 4A=ﬁ§
S

S

12. KPUTEPUU OLNIEHUBAHUA

[To kypcy npenmnonaraercs NpoBeJECHUE NMPOMEKXYTOUHOW ATTECTALIMM B BHJIE€ BBINOJIHEHUS
71a00paTOPHBIX PabOT, MOAYJIBHOTO KOHTPOJIS M 9K3aMeHa. Moy TbHBIH KOHTPOJIb U 9K3aMEH MOTYT
MPOBOJANUTHCA KaK B YCTHOM MJIM MUCbMEHHOM opMme 1o Ouietam, Tak U B GopMe TECTUPOBAHUS.

Htorosasi omeHka ompejaessieTcs Kak cymma OanoB, HaOpaHHBIX CTYAEHTOM B TEUECHHUE
ceMecTpa Mo KaXXI0My COJIEpPKaTeIbHOMY MOJIYJIKO U CEMECTPOBOIO dK3aMEHa

Pacnpeodenenue 6annos, Komopvie MoZym noaiy4ums CnyoeHnvl
6 npouecce uzyueHus OUCYUNIUHDL

Mooyns 1
Jlabopamopnuie | MooynvHulii Tecmoswtit KOoHmpons IK3amen Bcezo Honoanumensno
padomul KOHmMPOb (konmponvnaa paboma) 3G aKMugHOCMY
21 15 15 49 100 00 10
Mooyns 2
Jlabopamopnvie | Mooynouwiii | Tecmogwiii Konmponvnaa IK3amen Bcezo Honoanumensno
padomul KOHMPOAb | KOHMPOJIb paboma 3G aKMugHOCMY
21 15 15 49 100 00 10
Mooyns 3
Jlabopamopnuie | MooynvHulii Tecmoswtit KOoHmpons 3auem Bcezo Honoanumensno
pabomuol KOHmMPOI1b (Koumponwvnas paboma) 3a AaKMUGHOCMb
20 20 10 50 100 00 10
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Mooyns 4
Jabopamopuvie | Mooynvuuiii Tecmoeuiit konmpons Ix3amen Bcezo | Jononnumensno
padomol KOHMPOJIb (Konmponvuasa paboma) 3a AKMUBHOCHILDL
20 20 10 50 100 0o 10
Bun 3ansitus 3HaHUs, YMEHUS U HABBIKU Bbannbt
.[JlabopaTopHas JlaGopaTopHass  paboTa  BBHINIOJIHEHA  CaMOCTOSTEIBHO, 1

pabota (MakcuMym
3 Gamna)

MPOBEJICHBI BCE HEOOXOMUMBIE HCCIEAOBAHUS, OOBSICHEHBI
IeMb MCCICAOBAHMM W METOJMKA BBIMOJIHCHHUS Pa0OTHI,
MOJy4EeHbl TPABHWIbHBIE pPE3YyJbTAaThl, BBHIIIOJHEHBI BCE
HeoOXouMBbIe pacueTsl, Tpaduku. ClieTaHHbIC BBIBOJIBL.

PaccMoTpena Teopus SBICHHS, KOTOPOE HCCIEAYyeTCS B
pabore.

[Tonmyuens! TeopeTnueckue (GOpMyIbl, KOTOPbIE OOBICHAIOT
naHHoe  siBneHue.  ChenmaHbl  BBIBOABI  OTHOCHTEIBHO
IPUMEHEHHS TEOPETUUYECKUX 3HAHUN Ha MPAKTHKE.

.|CemecTpoBbIi
9K3aMeH

(32 oTBeT Ha OJUH
TEOPETUYECKUI
BOIIPOC Makcumym 20
0ayioB)

MopnynpHbIi
KOHTPOJIb (32 OTBET

YETko W TOJHOCTBIO 3HACT BECh OOBEM MPOTPAMMHOTO
Matepuana. 3HaHUS TIyOOKWe, TPOYHBIE, OOOOIICHHEIC,
cucremMHble. He momyckaer oOmHMOOK B H3JIOXKCHHU
M3YYCHHOTO MaTepuaina. J|eMOHCTpHpYeT IOJHOTY OTBETOB
Ha JIOTIOJHHUTEIBHBIC W YTOYHSIONIME BOIPOCHL. Bbiienser
TJIABHBIC TIOJIOXKCHUS B WM3yYCHHOM Marepualie W He
3aTpyAHSETCS MPH OTBETaX Ha BUIOW3MCHCHHBIC BOIMPOCHI.
CBOOOJHO TIPUMEHSICT TMOJyYCHHBIC TCOPETHUUCCKHUE 3HAHUS
NIPU PEUICHUHU TPAKTUYECKUX 3a]a4

20

10

Ha OJIVH
TEOPETUYECKUN
BOIIPOC MAKCUMYM
10 6amtoB)

B orBeTe mpuCyTCTBYIOT HECYIIECTBEHHBIE, BTOPOCTEIICHHBIE
YyOYIIEHUsT B OCHOBHOM MpU MpPaBUIBHOM OTBETE. 3HAET
CYILIECTBEHHBIE MPU3HAKU MMOHSATHUH, SIBIICHHH,
3aKOHOMEpPHOCTeH, cBsized Mexay HumH. CBOOOIHO
AHAJIM3UPYET, JENACT BBIBOABL, HMCIPABIAECT JOMYIICHHBIE
ommOku. [IpumeHseT 3HaAHHUSA B HECKOJIBKO HM3MEHEHHBIX
CUTYyaLHsIX.

18

3HaHUs JOCTATOYHO MOJHbIE. MOXET NPUMEHTh 3HAHUS B
HEKOTOPBIX  CTAHAAPTHBIX  CUTyalUsAX. Y CTaHABIIMBAECT
CYIIECTBEHHBIE CBSI3M W 3aBUCUMOCTH MEXIY SIBJICHUSIMH.
OTBeT TMOJIHBIN, TPABWIBHBIN, JIOTHYECKH OOOCHOBAHHBIMH,
XOTsl €My He XBaTaeT COOCTBEHHBIX CYKICHHIA

16

[IpaBUIBHO, JIOTMYECKH IOCIIEN0BATEIBHO BOCIPOU3BOAUT
TEOPETUYECKUN Marepuan. YMeeT IPUBOAUTHL OTIEIbHBIC
IIPUMEPBI

JIeMOHCTpUpYET YCBOEHHME OCHOBHOIO MaTepuaja, OIHAKO
TpeOyeT MOMOTHUTENbHBIX W YTOYHSIIOIMIMX BOMPOCOB JJIS
MOJTHOTHI OTBETA

(o)

B oTBeTe mpHCYTCTBYIOT CYIIECTBEHHBIE OUIMOKH, HETIOIHOE
OCBEILICHUE TEMBI, HEYETKOCTD U Iy TAHUILIA.

[a—
S

3HaeT NpUMEpHO MOJIOBUHY MaTepHara.

|oco| W
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3HaeT TONBKO  CYHIHOCTh  Bompoca. BocmpousBoaut 6
OT/EJIbHBIE dparMeHTsl ~ MaTepuallia ¢ TOMOIIBIO 3
HK3aMEHaTopa
Hes3nanmne warepmana. YacTuuHble OTBETBI HAa IIPOCTHIE 2
BONPOCHI (HOPMATEHOTO 3HAHUS 1
3. |CemecTpoBbIit PaccMoTpeH (Qu3MYECKU CMBICT 3aJaHUsS, BBIICHCHBI 3
JK3aMeH ¢dbu3znyecKkre 3aKOHbI, KOTOPhIE HEOOXOAUMO MPUMEHSTh MpU
(3a 3agauy pelieHNH JaHHOM 3ajayd, 3alicaHa CUCTeMa YPaBHEHUH,
MakcUMyM 9 KOTOpAasi OTHCHIBAET SIBJICHUE.
baios) Pemrena cucreMa ypaBHEHHIA, [TOJy4eHa KOHEYHas (HopMyIia, 3
MpOBeJIeHA MPOBEPKA HA PA3MEPHOCTb.
MoaynbHbII 1,5
KOHTpOJIb (3a 3aj1a4y [IpoBenennsie YHCJICHHBIE pacyerTsl. MIOCTPOEHBI 3
MaKCHMYM 5 HEeoOXoauMbie  TpaduKH,  PACCMOTPEHBI  TpEneTbHbIC
6aJuioB) MEPEXOBI. 1,5
4.|KontponbHas PaccMoTpeH Qu3MYeCKUt CMBICT 3aJaHUS, BBIICHCHBI 1
pabota (3a ogHO ¢dbu3znyecKkre 3aKOHbI, KOTOPbIE HEOOXOAUMO MPUMEHSTh MpU
3aJjaHie MaKCUMyM | PEIICHWW JaHHOW 3aJauu, 3alHcaHa CHCTEMa YpaBHEHHH,
3 Gamnna) KOTOpasi ONHCHIBAET SIBJICHHUE.
Pemena cuctema ypaBHeHuUH, nojlyueHa KoHeuHasi opmyia, 1
MpOBe/IeHa MPOBEPKA HA PA3MEPHOCTb.
[IpoBeneHHbIC YHUCIICHHBIC pacyeTsl. MTOCTPOCHBI 1
HeoOXoauMmbie  TpaduKH,  PACCMOTPEHBI  TpeIeTbHbIC
ePEXOIbl.
5. |JonomHUTENbHBIE Ctporoe BbImoJHEHHE rpaduka yueOHOro mporecca. 3
OasuIbl 3a aKkTHBHYIO0 paboTy Ha 3aHATHUSX, ydyacTue B pewieHuun | He
3a/a4, MpaBUIbHBIE OTBETHl Ha TEOPETHUYECKUE BOIPOCHI (3a | Oonee
OJIHO 3aHSITHE). 7
HlIxana coomeemcmeusn 6an106 HAUUOHATLHOU WIKATIE
Ouenka no Ounenka no | OueHka Mo rocy1apCcTBEHHOI MIKaJIe Ouenka nmo
mkaie ECTS 100- (3x3ameH, Tu(¢epeHINPOBAHHBIN rocy1apcTBEeHHOM
0aJlIbHOM 3ayer) mKaJe (3auer)
HIKaJIe
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyJOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTBIO IIOBTOPHOI cllauu
F 0-34 2 (HEeyJOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTbBIO IIOBTOPHOH cllayyl IPU
yCIIOBHHU 00s13aTeJIbHOTO Habopa
JIOTIOJIHUTENBHBIX 0aJJIOB
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13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

1. Jlns mpoBeaeHUs JEKIIMOHHBIX 3aHATUN TpeOyeTcs ayAuTOpus Ha Tpymmy, o00pyaoBaHHAs
MEJIOBOW WJIM HHTEPAKTUBHOM JOCKOW, MYJbTUMEAUNHBIM POEKTOPOM U 3KPAHOM.

s oGecrieuenust 1a00OPAaTOPHBIX 3aHATUN MO JAHHOMY Kypcy HEOOXOAMMBI CHEeIMaTbHBIM
00pa3oM 000pyIOBaHHBIE Ay TUTOPHH.

HoyT106yxk.

Brixon B UaTEpHET.

Wi-Fi noctyn B Kopitycax yHHUBEpCUTETA.

TekcToBbIe U 2EKTPOHHBIEC pecypchl HayuHOo#t OMOIMOTEKN YHUBEPCUTETA.

CreHanl.

N

Nk Ww

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo Haauumne
Ne IK3EeMILIAPOB |3JIEKTPOHHOM

HaunmenoBanue
n/n B OM0/1MOTEeKe | BepcUM B

JlonHY 9bC

Ocnosnas numepamypa

1. NBanoB B.K. Kypc o6meit puzuxu. YMI KOO CII6ITY,
2014

https://www.twirpx.com/file/2506309/

(B cBOOOTHOM JOCTYTIE)

2. Co6onb B.P.(pen.) Obmas ¢puzuka. COOpHUK 3a1ad. —
Munck: Bermeiimmas mkoia, 2015. — 456 c.
https://www.twirpx.com/file/2274382/

(B cBOOOTHOM JOCTYTIE)

3. Mamoxk H.I'. Mexanuka. Kypc nexuuii. lonHY, 2018. —
108 c.

4. Mautok H.I'. Monekynspaas ¢pu3nka u TepMOAMHAMUKA.
Kypc nexknuii. lonHY, 2019. — 144 c.

Komnomenckas B.B. Jlekuuu no aromHo# ¢pusuke. —
Jonenk: {onHY, 2020. — 108 c.

/Jlonoanumensnasn numepamypa

SABopckuit B.M., [Tunckuit A.A. OcHoBBI pu3uku: Yueo.
B 21. T1. Mexanuka. MonekysipHas (hu3mka.
Onexrponunamuka/ [lox pen 0.1 luka.-5-¢ u3n.,
crepeoT.-M:. DUSMATIINT, 2003.-576¢.=ISBN5-9221- +
0382-2
https://may.alleng.org/d/phys/phys61.htm
(B cBOOOTHOM JOCTYTIE)

SABopckuit B.M., [Tunckuit A.A. OcHoBbI pusuku: Yueo.
B 2t1. T1. Kone6anus u Bonabl. KBanTOBaS
¢u3uka.dusuka sapa u aneMeHTapHbIx yactuna/ [lox
pen F0.M. [Tuka.-5-e u3g., crepeor.-M:. DUIMATIINUT,
2003.-576c¢. https://may.alleng.org/d/phys/phys61.htm

(B cBOOOTHOM JTOCTYTIE)

Cagenbes U. B. Kypc ¢usuku: B 3 T.: yuebHOe nocobue
JUIsL CTYJICHTOB BY30B, O0YYAIOLIHXCSl 110 TEXHUYECKHM H
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TEXHOJIOTUYECKUM HalpaBJICHUSM U CHenranbHOCTAM. T.
1 : Mexanuka. MonekymnsipHas ¢pusuka / . B. CaBenbes.
- Cankr-IletepOypr: Jlans, 2006. - 351 c.

4 CagenbeB U. B. Kypc ¢pusuku: B 3 T.: yueOHOE mocodOue
JUI CTYZICHTOB BY30B, 00yYaIOLIUXCS 110 TEXHUYECKUM U
TEXHOJIOTUYECKAM HAIpPaBICHUSAM U CIIEIHATBHOCTAM. T. 1
2: DnextpuyectBo. Konebanus u BonHel. BosnHoBast
onrtuka / M. B. CaBenbes. - Cankr-IletepOypr: Jlans,
2006. - 467 c.

5 | CasenweB U. B. Kypc dusuku: B 3 T.: yueOHOE mocooue
JUIS CTYZCHTOB BY30B, 00YyYaIOLINXCS 110 TEXHUYECKUM U
TEXHOJIOTUYECKHUM HalpaBJICHUSAM U CHeNUanbHOCTAM. T.
3: KBanToBas ontuka. AtomHas ¢puznka. duznka 1
TBeporo Tena. Pu3nka aTOMHOIO SApa U JIEMEHTapHbIX
yactull / U. B. CaBenbes. - Cankt-IletepOypr: Jlaus,

2006. - 302 c.
6 | Uponos U. E. 3agauu no oOreit pusmke: yued. mocodue
s ctyaeHToB (wu3. cmenumanbHOcTel By30B / U. E. 56

Wponos. - M.: BMUHOM. Jla0. 3nanuii, 2007. - 431 c.
7 | UponoB U. E. ®uszuka MmakpocucteM. OCHOBHBIE 3aKOHBI:

yaeoHoe mocobue / U. E. HUpomos. - Mocksa: Hayka: 1
BMHOM. JIa6. 3nanuii, 2009. - 207 c.
8 | Uponos U. E. DnextpomarHetusm: ocH. 3akoHsl / U. E. 1

Wponos. - Mocksa: Jla6. ba3. 3nanwuii, 2010. - 319 c.

9 | Upomos, U. E. KBanToBas (u3uka : OCHOBHBIC 3aKOHBI /
U. E. Uponos. - 3-e u3a. - MockBa : BUHOM. Jla6. 1
saanui, 2010. - 256 c.

15. ”TH®OOPMALMOHHBIE PECYPCHBI

1. http://donnu.ru/ — caiit JlonHY.
2. http://library.donnu.ru/ — caiit 6nbauoreku JorHY.

PaGowass mporpamma paccMOTpeHa M TIepEYTBEp)KICHAa Ha 3acelaHuM Kadeapsl ¢
n3MeHeHussMH (0e3 n3meHenui) Ha 202 TO/I.

IIpoTokoun 3acenanus kageapst Ne oT . 3aB.xadenpoit

Pabouass mporpamMma paccMOTpeHa M TepeyTBEp)KICHa Ha 3acelaHuu Kadeapsl ¢
u3MeHeHusIMH (0e3 n3MeHenui) Ha 202 TOJI.

[Tpotokon 3acenanus kadeapst Ne oT . 3aB.kadenpoii
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