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|. LIEJIA 1 3AIAYH JACIHATITAHBI (MOIYJIST):

Lenvo oceoenus oucyunaunvl « Oowas u IKCNEpUMEHmMantbHas Qu3uUKa» a61semcs
dopMHUpOBaHUE TOTOBHOCTH BBIMOJIHATH MEIarOTHYECKYIO ICATEIILHOCTD 0 IPOCKTUPOBAHUIO U
peanu3aiuu nporecca o0y4eHus: GU3nKe B 00pa30BaTEIbHBIX OPraHU3aIMsIX OCHOBHOTO OOIIETO,
CpeaHuX 001Iero u mpodecCHOHATLHOTO 00pa30BaHU.

3adauu oucyuniumol

L4 OBHaI[GHI/Ie (bYHZ[aMeHTaJILHBIMI/I IMOHATHUAMUA, 3aKOHAMH U TCOPUAMU KJIACCUYECKOU 1
COBPEMEHHOM (hU3UKH.

o OcBoeHne MeTo10B (PU3NIECKUX UCCIICJOBAHHM.

o dopmupoBaHue HAYYHOT'O MBIIUICHHUS KAK OCHOBHOTO CIIOC00a IMMO3HAHUS OKPY KaIOIIEH
JICUCTBUTEIILHOCTH.

o ®opMHUpPOBaHUE YMEHUI CTPOUTH (PU3NUECKUE MOJETH HA0II0JaeMbIX IPOIIECCOB U PelIaTh
du3nyeckue 3a1aun.

L4 q)OpMI/IpOBaHI/Ie TOTOBHOCTH K HUCITIOJIb30BAHUIO TCOPCTUUCCKUX U MPAKTHYCCKUX 3HAHUM U

YMEHUH B IPAKTUYECKOU EATEIbHOCTH IIefarora.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

2.1 VYyeOHas AMCUMILIUHA OTHOCUTCS K YacTh (OPMUPYEMOM y4acTHHKaMH 00pa3oBaTeNIbHBIX
OTHOUIEHHUH.

2.2 W3ydeHue OUCHMIUIMHBL Oa3upyeTcsl Ha 3HAHUAX, NOMYyYEHHBIX MPU U3YYCHUU JUCIMILIUH:
Maremarrnka, MaTeMaTHUecKuii anmapar (U3HKN», a TAKKE MPH U3YUCHHUH ITKOJIBHOTO Kypca (QH3HUKH.
2.3 [lepeuens nmocneayOMuUX y4eOHBIX AUCHUIUINH, TSI KOTOPBIX HEOOXOUMBI 3HAHUS, YMEHUS
W HaBBbIKH, (GOpMHpYyEMbIE JaHHOW Yy4yeOHOUW mucumiuinHoN: «[lpukiiamHas >JIeKTpOAMHAMHUKA,
«Actpodusukay, «1136paHHbIe BOIPOCH TEOPETUYECKON PU3UKNY, «Perienrne mpakTHIeCKUX 3a7aw)

I1l. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAYJIs1):

[lepeueHp TIAHUPYEMBIX PE3YIbTATOB O0YUEHHUS MO IUCHUIUIMHE (MOIYII0), COOTHECEHHBIX C
WHJIMKATOPaMHU JTIOCTHKEHHSI KOMIIETEH UM

Komnerenus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeHIH

1IK-1 Cniocoben WJIK TIK1.1 3namp:
BBIIIOJIHATH PaspaGaTsBaeT yueGHO- - I[PUHLMIBL  IIOCTPOEHUS  COACPIKAHUS
MIEJarOru4ecKyro METOIHIECKOS yueOHOro  Marepuasia 10  JUCHUIUIMHAM
JEATEIbHOCTB 110 oBecIIeUeHIE OCHOBHEIX IpeaMeTHOM 001acTu 3HAaHUH.
NPOEKTHPOBAHUIO U | 6111006 pa30BATETBHBIX Ymems:
peanu3anuu MPOrpaMM AUCLHILTHH - OCYIIECTBIATH OTOOp M  IMOCTPOEHUE
00pa30BaTeIbHOTO NpeIMETHOH 06MacTH colepkaHuss ~ ydyeOHOro  MaTepuaisa B
rporecca B SHaHWIT U1 pealn3alun peaMeTHOM 001acTH 3HAHUH;
0o0pa3oBaTeNbHbIX 06pa30BATEIBHOTO - ONHUCBHIBaTh  (PU3MYECKUE  SBICHUS WU
OpraHu3anusx mporiecca B IPOIIECCHl, MCIONB3Ys (PU3NYECKYI0 HAYYHYIO
OCHOBHOTO OOIIETO, | oGpa3oBaTENbHBIX TEPMHUHOJIOTHIO, OINO3HAaBaThb B MPUPOAHBIX
CpCaHCrO o0miero OpraHu3alusaX OCHOBHOIO SABJICHUAX U3BCCTHLBIC (I)I/IBI/I‘-ICCKI/IC MOJCIIN.
06p330BaHI/I$[ o0111ero, CpEeIHero Bnaoemes.

06]_]_[er0 06pa3oBaHp[;1_ - JIOTUKOH MMOCTPOCHUA, y6eI[I/ITCJ'ILHOCTLIO n




MK TIK2.2:
YcraHaBauBaeT
BHYTPHUIIPEIMETHBIE U
MEKIPEAMETHBIE CBA3H
MEXy Pa3TuIHBIMU
pazaenamu
IIPENOIaBacMou
MpeAMETHOM 00acTu

WJIK [1K1.2 TOUHOCTBIO  M3NIOKCHHA  MaTepuana  TIO
OcymecTBsier ypounyio | AMCIHILIHHAM NPEIMETHOH o0JyacT 3HaHUH.
u BHEYPOUHYIO
JeSITeTbHOCTD o
JTUCIIUILTAHAM
MIPEIMETHOM oOacTu
3HaHUMU.
IIK-2 CrnocobeH k WJIK TIK2.1 3namo:
MIPUMEHCHUIO TlemoHCTpHpYET - (bu3uUeckue sBICHUS U 3KOHB,
TEOPETUICCKUX OIpEIeIICHUs] OCHOBHBIX TIOHSTHIA U 3aKOHOB
3HaHUU p | BITA/CHHC CONCPKAHHUCM, ¢u3uKy, GU3NUECKUE BETUUNHBL;
IPAKTUYECKHX METO/IaMu 1 - MecTo (GHU3MKH B OOLIEH CHCTEME 3HAHUSA U
yMEHUI B | MHCTPYMEHTApUEM €€ CBA3b C IPyrMMH HayKamMu
IIpenoiaBaeMou MpernoiaBaeMoit Ymemn:
PEeIMETHOM TIPEIMETHOM 061acTH - ACIIOJIB30BATh IKCIIEPUMECHTAIBHBIC U
obnactu TEOPETUYCCKHE METOIBI HCCIICIOBAHUHN TIPU

M3y4eHUHU (PU3UYECKUX SBJICHUHN U MPOLIECCOB;

- 1aBaTh (U3HUECKOE OOBSICHEHUE TTPUPOTHBIX

SIBIICHHI,

- yCTaHaBIMBaTh  BHYTPUIIPEAMETHBIE U

MEXIIPEAMETHBIC CBS3M MEXIY pa3INYHbIMU

paznenaMu GU3MKU U JPYTUMHU [IpeIMETaMu.
Bnaoemo:

- COJIepKaHUEM, TOHATUMHBIM annapaToM

buzuky;

- METO/IaMH, SKCIIEPUMEHTAIBHBIM U

MaTeMaTUYeCKUM UHCTPYMEHTAPUEM IS

pelieHus yueOHbIX (PU3NYECKHX 3314,

- YMEHUEM YCTAaHABIUBATh BHYTPUIIPEIMETHBIC

1 MEXIIPEIMETHBIE CBSI3U MEKIY Pa3HbIMU

paznenamMu GU3UKUA U JPYTUMHU 00JIACTIMU

3HAHUU.

IV. COAEP’)KAHUE U CTPYKTYPA JULIUIIJINHBI

4.1. O6beM TUCHUILINHBI (MOAYJIs1) M BUABI YU4eOHOIl padoThI

Bcero Cemectpsl
4acos /
Buj y4e6Hoii paGoTsI 3a"eTH
bIX 2 3 4 5 6
eMHU
1
AyauTopHbIe 3aHATHSA (BCero) 526 118 96 120 96 96
Jlexiuu (JIek)/(Dnextp) 176 40 32 40 32 32
[Tpaktnaeckue 3austus (I1p)/ (Dnexp) 190 38 32 40 32 48
Jlaboparopusie paboTs (JIab) 160 40 32 40 32 16
Koncyabranmun (Konc) 10 2 2 2 2 2
CamocrosTesannasi paora (CP) 114 6 28 30 14 36
Bun npomexyTouHOM arTecTanuu (3a4eT Ok3aMm | Ok3aM | Ok3aM | Ok3aM | DK3aM
C OIICHKOM, K3aMEH), 200 eH eH eH eH eH
gackl (KoHTpoIb) (44) (44) (54) (22) (36)




KonTpons (KO) 50 10 10 10 10 10
KOHTaKTHa*H padora, BCEro 586 130 108 132 108 108
(Konr.pa0)
OO01mmast Tpy10€MKOCTb: 3a4ETHBIC 25 5 5 6 4 5
€ INHHIIBI

900 180 180 216 144 180
9achl

4.2. Conep:xaHue y4eOHOro MaTepuaJia JTUCHUIJIMHBI (MOLYJIs1)

Pa3pen 1. 5.1.B.03.1 Mexanuka.

Tema 1. Mexanuka MaTepuagbHON TOYKH.

Cucrema orcueta M CrocoObl 3aJaHUs ABW)KECHUS Tena. TpaekTopus NBUXKEHUS, TPONICHHBIN MyTh,
nepemenieHre. JluHelHble  KMHEMaTUYeCKME  XapaKTePUCTUKH  JBWKeHUA. HopmanbHoe w
TaHIE€HIMAJbHOE YCKOpEHHUs. J[BH)KEHHE TOUYKHM MO OKPYKHOCTU. YTJIOBOE IepeMelleHue. YTIIoBas
CKOPOCTb U YIJIOBOE ycKOpeHue. CBsA3b JIMHEHHBIX U YIJIOBBIX KHHEMATUUECKUX XapaKTEPUCTHK.
[lepBblit 3akoH nuHamuku. Macca. Mmnynee. Cuna. Bropoil u TpeTuil 3aKOHbI IMHAMHMKHU. 3aKOH CO-
XpaHEeHUs! UMITyJibca. PeakTHBHOE JBUYKEHUE.

Tema 2. Cwiibl B MEXaHUKE.

3akoH TsaroteHus HeroToHa. ['paBUTAllMOHHAs MMOCTOSIHHAS U METOJIbI €€ m3Mepenus. HanmpsnokeHHOCTD
rpaBUTalMOHHOTO MoJisA. Cuila TSKEeCTH U Bec Tena. 3akoH ['yka nms ynpyroit nepopmanuu pacTsbkeHus
— okarus, casura. Jlebopmanus kpyuenus. Cwiibl TpeHus. BHeniHee TpeHue: TpeHUe MOKOs, TPeHUE
CKOJIbXKEHUS, TpeHHe KaueHUs. CUITbl BA3KOTO TPEHUS.

Pabora cunbl. KoHcepBaTUBHBIE M TUCCUTIATUBHBIC CHIIbI. JHeprus. [loTeHunanbHas sHeprusi Teia B
TPaBUTAIMOHHOM TIOJI€ W TOJBEPTHYTOrO ympyrou nedopmanuu pactskeHus — cxkarus. [lotenuman
rpaBuTagMoHHOro mnons. Kunermyeckas »sHeprus. 3aKOH COXPAHEHHUS MEXAaHUYECKOM SHEpPruu.
MoIHOCTS.

Tema 3. MexaHuKka TBEpJIOTO TeJa.

LlenTp Macc TBepIoOro Tera M ypPaBHEHHE €ro IBHXKEHUA. MOMEHT UMITYJIbCa M MOMEHT CHJIBI
OTHOCHUTEIIbHO TOYKHU. YPAaBHEHHWE MOMEHTOB [UJIsi MAaTEpPUATbHOM TOYKM U CHUCTEMbl MAaTE€pUaIbHBIX
TOYEK. 3aKOH COXpaHEHHUs MOMEHTa UMMyJbca. AOCOIIOTHO TBepaoe Teno. JlnHaMuKa TBEpIOro Tena.
MoMeHT uMIynbca Te€la U MOMEHT CHJIbI OTHOCUTEIBHO OCH. MOMEHT HWHEpIUH Tela U €ro
Beunciienne. Teopema [roitrenca-llITeitHepa. 3akoH coxpaHeHHs MOMEHTa MMITyJIbca TBEPAOTO Teja.
OcHOBHOE ypaBHEHHE TUHAMHKHU BpPAIATENLHOTO NBHKEHUS abCONOTHO TBepaoro Tena. CBOOOIHBIE
OCH BpallleHus TBepAOro teina. KuHeTmyeckass SHEprus BpamaTEeIbHOrO W IUIOCKONApalIeIbHOTO
JBUKEHHUSI TBEPJIOTO TENA.

JIBi>keHrne B HEMHEPUHAIbHBIX cucTeMax orcuera. Cwibl mHepuuu. LleHTpoOexHas cuiia MHEPIUu.
Cuna Kopunosnuca.

Craruka TBEpAOTro Teja. Y CIOBUs paBHOBECHS TBEPAOTO Teja. Busl paBHOBECHS.

Tema 4. MexaHuKa >KMIKOCTEH U Ta30B.

Craruka XuAKOCTeH W ra3oB. 3akoHbl [lackans m Apxumena. YcioBus IuiaBaHus Tenl. [[uHamuka
JKUJKOCTEH M Ta3oB. YpaBHEHHWE HEPA3pbIBHOCTU CTPyU. YpaBHeHHE bepHymin s uaeanbHOR
)kunkoctu. @opmyna Toppudesia.

Tema 5. Mexanundeckue kojaeOaHus U BOJIHBL.

KunemaTndeckoe ypaBHEHHE CBOOOTHBIX TapMOHUYECKUX KoyieOanui. JuddeperimanpHoe ypaBHEHIE
rapMOHHYECKOro ocuuiuistopa. [leproasl konebaHuil MPyKUHHOTO, PU3UIECKOTO U MATEMATHUYECKOTO
MasTHUKOB. 3aTyxaromue KkoyieOaHus. BeiHyxkneHHble koneOanus. Pe3onanc. [lomHas sHeprus
MEXaHHYECKOM CHCTEMBI COBEpILaloIell rapMoHnueckue konebanus. Crnoxenune konedanuii. CroxxeHue




rapMOHMYECKHX KoyieOaHWi onHoro HampapieHus. CIOXEHHEe B3aMMHO NEPICHIUKYISIPHBIX
KOJICOaHHMIA.

[Ipononpubie ¥ momepeuHbie BOMHBL. CKOPOCTh pPACIPOCTPAHEHHS BOJHBL. BojHOBOE ypaBHEHHE.
DHeprus Oeryiiei ynpyroi BosHbl. UHTEepdepenius BoiaH. Ctosune BoiaHbl. Dddext Jlommepa.

Tema 6. DIICMEHTHI CICHUAILHON TSOPUH OTHOCUTEIHLHOCTH.

[Ipuniun  otHocutenbHOCTH ['anmunesd. [IpUHOMO  OTHOCHUTENBHOCTH  ODHHINTEWHA. DJIEMEHTHI
CHeUMaTbHON Teopuu oTHocuTenbHOCTH. [IpeoOpazoBanms Jlopenma. CnenctBusi npeoOpa3oBaHUA
JlopeH1ia: OTHOCUTENBHOCTD JIJTMH, OJTHOBPEMEHHOCTH COOBITUH W UX HIUTENbHOCTH. OCHOBHOW 3aKOH
PENASATUBUCTKON TMHAMUKU MaTEPUAIbHOU TOUYKHU. 3aKOH B3aUMOCBSI3 MAaCChl M DHEPTHUH.

Paznea 2. 5.1.B.03.2 DaexkTpoguHaMuKa.

1. Tema 1. DJIeKTPUYECKOE M0JI€ B BAKYYME. DJIEKTPOMAarHUTHOE B3aUMOJEHCTBUE. DIICKTPUUECKUI
3apsd. JIMCKpPETHOCTh 3IEKTPUUYECKOrO 3apsa. 3aKOH COXPaHEHMsI IEKTpUYecKoro 3apsaaa. ToueuHblil
anekTpudeckuil 3apsn. 3akoH Kynona. HanpspkeHHOCTh 1osisi ToyeyHOro 3apsana. [lpuHimn
CYNEpHO3UIHNH. DIeKTpUuuecKuil nunoib. Pacuer nons nqunons. Bzaumoneiicteue aunoneil. Ilosenenue
JIUIIOJISI BO BHEIIHEM 3JIEKTPOCTATUYECKOM IOJIE.

JluneiiHas, NOBEPXHOCTHasT M O0ObEMHas IUIOTHOCTh AJeKTpudeckoro 3apsiga. Ilotok BekTopa
HaIpSOKEHHOCTH  3JeKTpuueckoro mois. Teopema Octporpaackoro — Iaycca s pacyera
HaIIPSOKEHHOCTH JJIEKTPUYECKOTIO IIOJISI YAaCTHBIX CJIy4YaeB pacHpelesieHHs 3apsa Ha HETOYEUYHBIX
Tenax. DHeprus dJIeKTpocTaTuueckoro nois. Padora cun nmonst npu nepemerieHuu 3apsaoB. [lotennuan
AJIEKTPUYECKOTO I10JIs1; SKBUIIOTEHIUAJIbHBIE IOBEPXHOCTH. CBS3b MOTEHIIMAIA U HAIPSHKEHHOCTH OIS
Tema 2. DJIeKTPOCTaTUYECKOE M0JI€ OPU HAIWYMKU [POBOJHUKOB W JMAJIEKTPUKOB. HampskeHHOCTh
IIOJIsI Y IOBEPXHOCTU IIPOBOJIHHUKA U €€ CBA3b C MOBEPXHOCTHOM INIOTHOCTBIO 3apsna. [IpoBoxHHKM BO
BHEILIHEM 3JIEKTpOCTaTHUeCKOM 1oje. HaBeneHHble 3apsabl. DJIEKTPOEMKOCTb MNPOBOAHMKA. Bujbl
KOHJeHcaTopoB. [lapaienbHoe U ocae10BaTeIbHOE COEIMHEHNE KOHIEHCATOPOB. 3a3emiieHue. Bupl
IuanekTpukoB. [lonspuzauus OUPIEKTPUKOB. BekTop  3JIeKTpUYECKOM  MHAYKIMH. BexkTop
noysipu3anuu.  JIMdJIeKTpuyeckas MPOHULIAEMOCTb. HampsKEeHHOCTh JJIEKTPUYECKOrO0 IO B
JIUAJIEKTPUKAX. DHEPIHs U INIOTHOCTh SHEPTUH 3JIEKTPOCTATUUECKOTO TOJIA.

Tema 3. [ToCTOAHHBIN 2AEKTPUYECKUNH TOK. DJIEKTPUUECKUM TOK M €r0 OCHOBHBIE XapaKTEPUCTUKH.
ConpoTHBieHHE IPOBOJIHUKA. DIEKTPOJABUKYILAS cuja. Pa3HOCTh MOTEHIMAIOB U HAPsLKEHUE. 3aKOH
Oma 111 OTHOPOAHOTO, HEOJHOPOJHOTO YYacTKOB M JUISl 3aMKHYTOM 3jekTpuyeckoil nenu. Pabora u
MOIIIHOCTh B LIENHU IIOCTOSHHOTO ToKa. 3akoH J[xoynsa — Jlenna. PasserBnennbie nenu. llpasuina
Kupxroga. Kiiaccuueckast Teopusi 3JI€KTPOIPOBOJHOCTH METAUIOB. 3aBUCHUMOCTH COIPOTUBIICHUS
MeTaulIoB  OT TeMmmnepaTypbl. CoOCTBEHHass M IpHMECHas MPOBOAMMOCTb MOJIYINPOBOJIHUKOB.
TepMoaIeKTpOHHAs 3MUCCUSI U KOHTAKTHBIE SIBJICHUS B METaJlIax U MOJIyNpoBoIHUKAxX. PaboTra BbIxoaa
JJIEKTPOHOB M3 MeTajuia. TepMoasiekTpoHHas smuccusd. TepmoanekTpuueckue siBineHus. KoHTakTHbIE
SBJICHUS B TIOJYTIPOBOTHUKAX.

Tema 4. DnekTpUYECKUN TOK B JJEKTPOIMTAX, razaXx W B Bakyyme. IIpoBOoguMMOCTH 3I€KTPOIMTOB.
[ToaBM>KHOCTH MOHOB B AIEKTpOJIUTaX. 3akoH OMa ISl 3JEKTPOIUTOB. 3aKOHBI 3ekTponn3a dapanes.
Omnpenenenue 3apsaa MoHa. AKKyMymsTopbl. CaMOCTOSITENBHBIM Ta3oBbl paspsn. BonprammepHas
XapaKTepUCTHKA Ta30BOro paspsaa. Buabl paspsaa (Tieromuid, JyroBoW, MCKPOBOW M KOPOHHBIN).
Hcnonp30BaHue Ta30BbIX pa3psioB B TeXHUKE. KatoaHsle 1yun.

Tema S. IlocTossHHOE MarHuTHOE nosie. MarHUTHOE B3aMMOJEHCTBHE NPOBOJOB C JJIEKTPUYECKUMH
ToKaMu. 3akoH Amnepa. IHIyKIUs U HaNpsHKEHHOCTh MarHUTHOTO nosist. 3akoH buo-Casapa-Jlannaca.
JIMHUM UHIYKIIMY MarHUTHOTO 1oJi1. MarHuTHOE 1oJie mpsiMOro, KpyroBOro U COJIEHOUJAIbHOTIO TOKOB.
Teopema 0 HUPKYISILIMKY HANPSKEHHOCTH MArHUTHOTO TOJIS.

JlelicTBME DIEKTPUYECKOTO M MArHUTHOIO TMOJEH Ha ABWXKYIIMICA diekTpudeckuil 3apsa. Cuia
Jlopenua. Pamka ¢ TOKOM B MarHUTHOM I10j€. MarHuTHbBIA MOMEHT KOHTYypa C TOKOM. MarHuTHbIN
notok. PaboTa no nepeMenieHuo NpoBOIHNKA C TOKOM B MarHUTHOM TOJI€.

MaruutHble cBolcTBa BellecTBa. HamarHmdueHHocTs. MarautHas npoHuuaemocts. Jlua-, mapa- u
dbeppomarneTusMm. Marautabsiii ructepesuc. Touka Kropu. [locrosuapie MarunTel. HoBbie MarHuTHBIC
MaTepHabl.




Tema 6. OnexrtpomaruutHas uHaykiusa. OnsiTel Papanes u npasuno Jlenma. 3akon dapanes.
Buxpesbie Toku. CaMOMHIYKIMS M B3aUMOMHAYKLHUSA. OJEKTPOJABMXKYIIAS CHJIa CAMOMHIYKIUH.
WHAyKTUBHOCTD NPOBOJHHUKA. DHEPrusl U IUIOTHOCTh SHEPTrMM MAarHUTHOro mosis. BzauMouHmykuus.
Tpanchopmarop. BuxpeBoe osnextpuueckoe mone. Tok cMmemeHHsa. DJIEKTPOMarHUTHOE IIOJIE.
YpaBHenuss Makcsenna.

Tema 7. DJeKTpOMAarHWTHBIC KOJeOaHUS W BOJHBL DJEKTPUUYECKHH KOJEOATENbHBIA KOHTYP.
CobctBennblie koebanus, popmyna Tommcona. 3aTyxaronue konebanus. BeiHyKIeHHBIE KOJeOaHUs B
KoHType. Pe3onanc. J[oOpoTHOCTH M mMmojoca mponyckanus KoHTypa. Ilomydenue nepemennoint DJIC.
KBazucranuonapusiii Tok. JlefcTByrollee U cpejlHee 3HAueHUE NEepeMEHHOro Toka. ConpoTUBIIEHHUE.
WHAyKTUBHOCTh U €MKOCTh B IIEMHU NIEPEeMEHHOT0 Toka. Bekropuble quarpammsl. [locnenoBarenbHplii 1
napajyieNbHeId pe3oHaHc. PaboTa W MOLIHOCTH B LIEMU MEPEMEHHOTO TOKA, aKTUBHAS M pPEaKTHBHAs
MOIIIHOCTb.  ODJEKTPOMAarHuTHbIE  BOJIHBI, = CKOPOCTb WX  pacmpocTtpaHeHus.  M3myueHue
AIIEKTPOMArHUTHHIX BOJIH. OOBEMHAS MIIOTHOCTh SHEPTHH 3JIEKTPOMArHUTHOTO mojisi. I1oTok 3Heprum.
Bekrop YMoBa-IloitnTunra. [llkana 31eKTpOMarHUTHBIX BOJIH.

Pa3zgen 3. B.1.B.03.3 Onrtuka.

1. Tema 1. Teomerpuueckasi ONTHKA. JIEKTpOMarHuTHas Teopusi cBera. CKOpOCTh CBeTa.
AcTpoHOMHYECKHE U JAaOOpaTOpHBIE METOABl OMpeieNieHUs: CKOpPOCTH cBeTa. OCHOBBI (POTOMETPUHU
(oHEpreTM4yecKkue U CBETOBBIE €IMHULbI). YpaBHEHUE AJIEKTPOMAarHuTHOW BOJIHBIL. (OCHOBHBIE
napaMeTpbl- aMILTUTY/a, ¢a3a, IJIuHa BOJIHBI, BOIHOBOE Yclo. CTPYKTypa 3JeKTPOMAarHUTHON BOJIHBI.
3akon JlamOepra. 3akoH ocBemeHHOCTH. [lpunimmn ®epma. AOCOTIOTHBIH W OTHOCHUTEIBHBIN
ONTHYECKUE ToKazarenu cpenbl. OCHOBHBIE 3aKOHBI reoMeTpuueckod onTuku. [lonHoe BHyTpeHHee
orpakenue. [IpenomieHne n oTpakeHue cBeTa Ha cepudecKoi MOoBEpXHOCTH. JIMH3BI. YBenmuueHue
nuH3bl. @opMyna TOHKOM JMH3bL. Ontuueckue cuctemsl. ['11a3 kak ontuueckas cucreMa. Onrtuyeckue
nedextsl mH3. [Tnockoe u chepudeckoe 3epkano, hopmyna cepudeckoro 3epkana. [IpoxoxmeHue
CBETa 4Yepe3 Ipu3My.

Tema 2. BormHoBEIe cBoiicTBa cBeTa. HTepdepentus ceera. JBymyueBas unrepdepennms. Onruyeckas
pa3HOCTh XoJa BOJIH. KOrepeHTHble UM HEKOTepEeHTHbIE MCTOYHUKHM CBeTa. BpemeHHas u
IPOCTPAHCTBEHHASI KOTEPEHTHOCTh. METO/Ibl OCYIIeCTBICHUS HHTephEpeHINH (IeTeHne (GPOHTA BOIHEI
U aMIUIATY bl BonHbl). Meton FOnra, 3epkano Jlnoiina, Ounpusma ®penens, 6ununza buiie; orpakenue
U TIpeJIOMJICHUE CBETa B TOHKUX IUIeHKaX. [Ipumenenne untepdepeHyu, uHTeppepoMeTpsl.
Hudpakuus ceera, metos 30H Openens. Judpakuus Openens u Ppaynrodepa. Judpakuus oT oqHOM
menu. JluppakiuoHHas penieTka U €€ XapaKTepUCTUKH. PeHTreHoBCKue Jyud, Judpaxius
peHTreHoBcKuX my4eil. [IpuHImuns! rojgorpaduu.

[Monspuzanust cBera. 3akoH Maitoca. [lonspusanus cBeTa NMpu OTPAKEHUH U TPEITIOMIICHUH, 3aKOH
Bprocrepa. PacnipocTpaneHune cBeTa B KpUCTA/UIAX, JBOMHOE JIydenpeloMieHe. Bpalenue miockoctu
MOJISIPA3ALUH, ONITHYECKU-AKTUBHBIC BEILIECTBA.

Tema 3. BzaumonelictBue cBera ¢ BemiectBoM. Jlucmepcust cBera. HopmanbHas u aHOMalibHast
qucrepcus. JJIeKTpoHHas Teopust aucnepenu ceeta. dazoBas U rpyInoBas CKOPOCTh CBETA.
[Tornomenue ceera, 3akoH byrepa. Paccesnue csera. MonekynspHoe paccessHue. Dddexr Basuosa-
UepenkoBa. 3mepenue ckopocTu cBeTa. PacnpocTpanenue cBera B IBWXKyLUXcs cpenax. OnbT Ouso.
OmneiTel Maiikenscona-Mopmau. Dddekt omnepa.

OnTHyeckre XapakTepUCTUKK CPEIbl U UX 3aBUCUMOCTh OT MHTEHCUBHOCTHU M3iydeHus. KBagpatuuno-
HEJIMHEHHbIe U KyOn4ecKu-HenuHeHble cpeibl. OTKIUMK HETUHEHHOM cpe/ibl Ha BHEIIHEEe BO3/IeHCTBHE.

Paznen 4. b5.1.B.03.4. KBantoBasi pusuka.

Tema 1. KBaHTOBBIC CBOWCTBAa H3AYy4YeHHs. TEIJIOBOE M3IyYEHHUE W €r0 XapaKTEePUCTUKH. 3aKOH
Kupxroda. 3akonsl Credana-bonbumana u cmenienus Buna. @opmyna Penes-/Ixunca, ['mmotesa
[Tnanka. ®otordpdexr. Popmyna DitHimTeliHa a1 BHemHero (otodddexra. DKCnepuMeHTaIbHOE
HOJTBEpK/IeHNEe KBAHTOBBIX CBOWCTB cBeTa. IIpumenenue ¢orosddexra. Macca u umnynbc ¢GoToHA.
HaBnenne  cBera. Oddexkr Komnrona.  KopnyckynasipHO-BOJHOBOM — Tyaiau3M,  HPUHLHII
JIOTIOJTHUTEIBbHOCTH.




Tema 2. CoBpeMEHHbIE MNPEACTABICHUS O CTPOEHUM aToMa. CHEKTpajbHBIE CEPUM U3ITyYEHUS
aromapHoro Bojaopoaa. @Popmyna banbmepa. Ilpunmun Purna. Ilnanerapnas wmonenbs aroma.
[Moctrynarer bopa. Moaens atoma Bomopoaa o bopy. CoiictBa BoiH ne bpoiinsa. BomHoBast hyHKIHS.
CoOTHOIIEHHE HEONTPENEIEHHOCTEN.

Tema 3. DneMeHTHl KBaHTOBOW MexaHWkH. YpaBHenue lllpenunrepa, oOmiee u A CTalMOHAPHBIX
cocrosituuil. [lpuHnun cynepno3unuu coctosinuid. KBantoBanuwe sHepruu. IIpocreitmme 3agaum B
KBaHTOBOM MexaHMku. KBaHToBble umcna. CrnuH snextpoHa. [lpunnun Ilaynu. MynpTunieTHocTb
cnekTpoB. CnuH-opOUTaNbHOE B3auMojeicTBue. MeXxaHMYeCKHMii MOMEHT MHOTO3JEKTPOHHOTO aToMa.
[lepnonuueckast cucrema 3yeMeHTOB. [Iprposa xapakTepuCTUUECKUX PEHTTEHOBCKUX CIIEKTPOB.

Tema 4. DneMeHTHl QU3UKU KOH/ICHCUPOBAHHOTO COCTOSIHUA BelecTBa. VOHHAsA U KOBaJEHTHas! CBSI3b.
OOmMenHOe B3auMMoAeWCTBHE. MoJeKylsipHble CHEeKTphl. KOMOHMHAIMOHHOE paccesHue CBeTa.
CnonTanHOe M BBIHYXKICHHOE n3irydeHue. Jlasepol. IloHATHE 0 KBAaHTOBBIX cTaTUCTHKaX. CTaTUCTUKH
boze-Oiinmreitna u ®epmu-/lupaka. Beposk1eHHBIN 3J€KTPOHHBIN ra3 B MeTayuiax. JHeprus depmu.
Teopus DitnmreitHa-/{e6as. @ononbl. CBepxmpoBoauMocTh. OOpa3oBaHHE SHEPreTHYECKUX 30H B
KpucTajlax. 30HHas CTPYKTypa METAJIOB, IUIEKTPUKOB. COOCTBEHHAsI U NPUMECHAsi IIPOBOJAUMOCTD
IIOJIyTIPOBOTHUKOB.

Tema S. ®usuka aromHoro syipa. CocTaB sapa. XapakTepUCTUKU aTOMHOTIO sijipa. SIIepHbIe CHIIBI U UX
CBOMCTBa. DHeprus cBs3u sapa. Mojenu aToMHOTo sijipa (KanenabHasi, 000siouedHas). PaauoakTHBHOCTb,
3aKOH paJIMOAKTHBHOTO pacmaja, mpaBmia cMemeHus. Anbha-pacnan, 6eTa-pacnaa, raMMma-u3iaydeHue.
SAnepueie peakuuu. Jlenenue sanep. Llennpie peakunu AeneHus, sIepHbIE peakTophl. Peaknus cuHTe3a
ATOMHBIX fJIEP.

Tema 6. Dnementapuble dyactuibl. OOmue cBeaeHUuss 00 3JIeMEHTapHbIX dacThlax. OCHOBHBIE
XapaKTEePUCTUKHU AJIEMEHTApHbIX YacTULl. 3aKOHbI COXPAaHEHUs Ul 3J€MEHTapHbIX yacTull. KBapkoBas
Mozienb afpoHoB. DyHIaMeHTaIbHbIE B3AUMOACUCTBHS.

Paznen 5. b.1.B.03.5 MoJiekyasipHas ¢pu3nKa 4 TEPMOAMHAMHUKA.

Tema 1. MosnekynspHo-KUHeTHYeCKas Teopusi ra3oB. (OCHOBHBIE IOJOXKEHHUS MOJIEKYJISPHO-
KHHEeTH4YecKoW Teopun. MneanpHelid raz. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO- KHHETUYECKON TEOpUU
ra3oB. OnbITHBIE Ta30Bble 3aKOHbI. YpaBHeHue Kiamelipona - MenneneeBa. BHyTpeHHssT 3HEprus.
Yucno creneHeil cBOOOABI I'a30BbIX MOJIEKYJ. 3aKOH O PaBHOPACHPENENCHUM SHEPrHMM YacTHLl IO
cTeneHsiM cBo0oibl. CpeHNe BEIMYMHBI B OMMCAHUU MOJIEKYJISIPHBIX cucTeM. Pacnpenenenue yactui
[0 3HAYEHUSM IOTEHIUAIbHOW HEPruM BO BHEIIHEM CUJIOBOM Ioje. bapomerpuueckas ¢opmyna.
Pacnipenenenne MakcBeiia 1o CKOpOCTSIM TEIJIOBOTO ABMKEHUS . CKOPOCTH MOJIEKYIL.

Tema 2. OCHOBBI TepMOJMHAMHUKM M cTaTUCTHYecKoW ¢u3uku. [lepBoe Havaiao TepMOAMHAMUKU.
Tennoemkocts. @DopmMyaMpoBKa NEPBOTrO Hadajga TepMOAMHAMHUKH. lIpumeHeHme mepBoro Hayaia
TEpPMOJIMHAMHMKHM K H3ompoleccaMm. M3o0apuueckuil mporecc B HaealbHOM rase. M3orepmuueckuii
npouecc B HUAEANbHOM rasze. Anuabatudeckuil mpouecc B ujaeanbHoM rase. IlomuTponuueckue
pouecchl. TeroeMKOCTh B pa3iIUYHBIX Ipoleccax. TelmIoeMKOCTh CMECH Tra3oB. ODHTAJbIIMS Kak
(GYHKIMS COCTOSIHMSI cHUCTeMbl. PaBHOBeCHblE U HEpaBHOBECHbIE Tmpouecchl. OOpaTtuMble U
HeoOpaTuMble npouecchl. Lukanueckue kpyrossie npoueccsl. Llukn Kapno. XonoaunsHas u TenioBast
mamuHa. Koagduuuent nonesnoro neiictBus. BTopoe Hawano TepMOAMHAMUKH A OOpaTHUMBIX
IpOIeCCOB. DHTPONUS Kak (YHKIHS COCTOSHUS CHCTeMBl. BTopoe Hadano TepMOJUHAMUKM JUIs
HeoOpatumMbIx mpoueccoB. HepaBenctBo Kiaysuyca. [IpuHImn Bo3pacTaHusl SHTPOIUU. DHTPONUS U
BEPOSITHOCTb COCTOSIHUSL CUCTEMBI.

Tema 3. DnemeHThl QU3NUECKONW KUHETHKHU. SIBIEHUS MepeHoca W MX Teopus i HAeajJbHBIX ra3oB.
TennonpoBonHocTs. BHyTpennee Tpenue (BsizkocTh). Juddysusa. Pacnpenenenue Moiekyn no JIMHaM
uX cBOOOAHBIX poberos. O0IIee ypaBHEHHUE Ui SBJIEHUS MepeHoca B uaeanbHbIX razax. Juddysus B
UJCAIbHBIX razax. TelonpoBOAHOCTh B UICANbHBIX ra3ax. YpaBHeHue Dypbe. BHyTpeHHEE TpeHUE B
ujeanbHbIX ra3ax. YpasHenue Heiorona. Kunernyeckue k03 QUIEHTHI U CBA3b MEXKTY HUMHU.

Tema 4. Peanbnble ra3pl ¥ KUAKOCTH. CHIIBI MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBYs. Y paBHeHue BaH-
nep-Baanbca. M3otepmbl Ban-nep-Baansca. Kputnueckoe cocrosnue BemectBa. BHyTpeHHsIs sHEprust
peabHOTO rasza. JHranbnus. CKMKEHUE ra3oB U MOIYYeHHE HU3KUX Temneparyp. CBONCTBa KUIKOTO
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cocrosiHus. IloBepxHocTHBIN cnoil. [IoBepxHOCTHOE HaTskeHHe. CMadynBaHKUE, HECMauUBaHHUE, KPaeBON
yroi. JlaBmeHue 1moj M30rHyTOM MOBEPXHOCTHIO JKUIKOCTHU - (opmyna Jlamnaca. Jfo6aBounoe naBineHue
JUTS1 IPOM3BOJIBHBIX MOBEpXHOCTEH. KanumispHele siBICHUS.

Tema S. Trepable Tena. Kpucramimueckoe cOCTOSIHME BewlecTBa. OJHeprus cBsizM. (OCHOBHBIE
XapaKTepUCTUKU KpucTauioB. Knaccudukanus kpuctamwioB. AHu3oTponus. JleQekTsl B KpHCTaUIaX.
@dazoBbIe NTEPEX0/Ibl MEPBOro U BTOpOro pona. Ypasuenue Knaneitpona - Kitayzuyca u ero npumenenue
K TIpoIieccaM WCIApEHUs W KOHJECHCAIH, BO3TOHKH (CyOMUMAINM), TUIABJICHHUS W KPUCTAILIU3AIUU.
Juarpamma coctosiHus BellecTBa. TpoiiHas ToUKa.

Tema 6. Camoopranusymommecs cuctembl. Camoopranusanusi B (pusnyeckux cucremax. TerioBas
KOHBEKIIMS KaK MPOTOTHIN SIBJICHUN camoopraHu3anuu B ¢usuke. Sueiika benapa. CuHepreTndeckuit
noaxon. Camoopranuzanus 1 xaoc. OCHOBHBIE MTOJIOKEHUSI HEPABHOBECHOM TEPMOIMHAMUKHU.




4.3. [lepeuennb pa3aesioB/TeM TUCUMILIMHBI (MOXYJIs1)

Ne HaumenoBanue pasjaesa/TeMbl Buabl yueOHoi padoThl, OueHo4YHbIE dopMupyemblie Bcero
n/n BKJIIOUYASI CAMOCTOSITEIbLHYIO PaGoTy MaTepuabl KOMIIETEeHI[UH (B
00y4aroIUXCsl, IPAKTHYECKYI0 (MHAUKATOPHI) qacax)
NMOATOTOBKY (NP HAJINYMH) U
TPY0EMKOCTH (B 4acax)
KonraktHas padora CPC
npemnoaaBaTess ¢ (B
00y4YalOIUMHCS TOM
Yyuciie
Jlab. | BHeay
.iIIemm l;‘:i:fp;ﬂ 3aHATH | AUTOP
1 Has
CP,
KCP)
1 kypc, 2 cemecmp Pazden 1. Mexanuxa
1 Tema 1. MexaHuka MaTepuaibHOM 8 8 8 1 o5
TOYKH. Juckyccus 1o temaM
2. Tema 2. Cuiibl B MEXaHUKE. 8 10 4 1 3aHATUN C CEMUHApamMu IK-1 MKk 1) 23
3. Tema 3. MexaHuka TBEpJIOTO Tena. 8 8 10 1 Pemenue 3amau 27
Tema 4. MexaHUKa KUIKOCTER U (mpumeps! 3a1a4) TK-1 (MK 2)
4, 4 4 4 1 13
ra3os. TecToBBIC 3aJaHUS 11O MK-2 (MJKk2.1)
5 Tema 5. Mexanudeckue KojieOanus u 8 6 14 1 MaTepHraiam JICKIHI TK-2 (/T 125) 29
BOJIHBI. [TpomexyTouHas
6 Tema 6. Di1eMEHTHI CIIEIMAILHOMN 4 9 ) 1 arTecTanusa-3a4eT 7
TEOPUU OTHOCUTEILHOCTH
2 kypc, 3 cemecmp Pazoen 2 Inekmpoounamuxa
7 Tema 1. Dnektpudeckoe moie B 4 4 4 4 I[chycucmi o TeMam MK-1 UKk 1) 16
BaKyyMe. 3aHSTHIA C CEMHHApaMHU
Tewma 2. DireKTpocTaTH4YECKOE MOJIe Pewenue 3anau IK-1 (UK 2)
8. | mpu HaIMYUK IPOBOJHUKOB 4 4 4 4 (mpuMepsI 3a1a49) TMK-2 (UOKx2.1) 16
JTUDJICKTPUKOB. TecToBbIe 3a1aHUs TIO




Ne HaumenoBaHue pasjaesa/TeMbl Buabl yueOHoi padoThl, OueHo4YHbIE dopMupyemblie Bcero
n/m BKJIIOYasl CAMOCTOSITEIbHYI0 padoTy MaTepHaJbl KOMIIeTeHI[UH (B
00y4aroIUXCsl, IPAKTUHYECKYI0 (MHAUKATOPBI) qacax)
NOATOTOBKY (IIPU HAJIMYHM) H
TPYI0EMKOCTH (B 4acax)
KonrakTHas padora CPC
npenoaaBaTess ¢ (B
o0y4arommuMHucs TOM
Yyuciie
Jlab. | BHeay
Jlekuu | IIpakr. sansiTH | AMTOP
U 3aHATHA
1 Has
CP,
KCP)
Tewma 3. [locTOSTHHBIN 2NIEKTPUUECKUMA MaTepualiaM JICKLIHI IMK-2 (MKk2.2)
0. 6 6 8 4 24
TOK. [IpomexyTounas
10. Tema 4. Dnexrtpuueckuii TOK B 4 4 i 4 aTTecTanus 12
AJIEKTPOJINTAX, Fa3aX U B BaKyyMe. HK3aMeH M0
11. | Tema 5.ITocTossHHOE MarHUTHOE TIOJIE. 4 4 4 4 JUCLUIUTHHE 16
12 Tema 6. DneKTpOMarHuTHas 6 6 4 4 20
WHYKITHS.
13 Tema 7. ONEeKTpOMarHuTHbHIE 4 4 8 4 20
K0J1e0aHusl U BOJIHBIL.
2 Kypc, 4 cemecmp Pazoen 3. Onmuka
14. | Tema 1. 'eomeTpuyeckas onTuka 14 12 12 8 Juckycens o reMaM 46
15. | Tema 2. BoysiHOBBIC CBOWCTBA CBETA 14 16 16 12 ?I)’aI;iITEII//II c CeMI/IHapZMEIl/Iq MK-1 (U1K 1) 58
CHLICHIE 3al TK-1 (MAKmk: 2)
(mpuMepsl 3a1a4)
. [TpoMexkyTouHas NK-2 (MKnk2.1)
16 Tema3. BzanmopaeicTeue cBera ¢ 12 12 12 10 ATTeCTALNA 16
" | BemecTBOM HK-2 (MAKmk2.2)
9K3aMeH o
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Ne HaumenoBaHue pasjaesa/TeMbl Buabl yueOHoi padoThl, OueHo4YHbIE dopMupyemblie Bcero
n/m BKJIIOYasl CAMOCTOSITEIbHYI0 padoTy MaTepHaJbl KOMIIeTeHI[UH (B
00y4aroIUXCsl, IPAKTUHYECKYI0 (MHAUKATOPBI) qacax)
NOATOTOBKY (IIPU HAJIMYHM) H
TPYI0EMKOCTH (B 4acax)
KonrakTHas padora CPC
npenoaaBaTess ¢ (B
00yYarOIUMHCS TOM
Yyuciie
JIao. BHeay
Jlekumu | IIpakr. sansiTH | AMTOP
U 3aHATHA a Hast
CP,
KCP)
JVCIIATUTHHE
3 Kypc, 5 cemecmp Pazoen 4. Keanmosan gpuzuka
17, I"iger;q éi{;fIBaHTOBI)Ie CBOMCTBA 4 4 10 3 JlcKycens 1o TeMam 21
Tema 2. COBpeMCHHEIS 3aHATHUI ¢ cCeMUHapaMu
18. IPEJICTABIIEHHS O CTPOEHUH aTOMA. 6 6 6 3 | Pemenme 3a1aq TIK-1 (MK rc.1) 21
1o | Tema 3. Dneventst xnarronoi 5 5 S | (pamepusatan) ML) | g
MEXaHHUKHU
MaTepuajgaM JICKITUHN TIK-2 MK k2.1
Tema 4. OnemMeHTbl  (U3UKH HpOl\I/I)CH(YTOqHaSI (1A )
20. | KOHIEHCUPOBAHHOTO COCTOSIHUS 6 6 6 5 aTTeCTAIS MK-2 (MKk2.2) 23
BelecTha. JK3aMeH 110
21. | Tema 5. ®u3uKa aTOMHOTO Spa. 6 6 6 2 20
JUCLUTUTMHE
22. | Tema 6. DneMeHTapHBIC YACTHIIEI. 4 4 4 3 15
3 Kypc, 6 cemecmp Pazoen 5. Monekynapnas pusuxa u mepmoounamuka
23. | Tema 1. MonekynspHo-KuHeTHYeCKas | 6 | 10 | 4 | 6 | Huckyccmsmortemam | TIK-1 MAKpk) | 26
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Ne HaumenoBaHue pasjaesa/TeMbl Buabl yueOHoi padoThl, OueHo4YHbIE dopMupyemblie Bcero
n/n BKJIIOUYASI CAMOCTOSITEILHYIO PaGoTy MaTepuabl KOMIIETEeHI[UH (B
00y4aroIUXCsl, IPAKTUHYECKYI0 (MHAUKATOPBI) qacax)
NMOATOTOBKY (NP HAJINYMU) U
TPYI0EMKOCTH (B 4acax)
KonrakTHas pa6ora CPC
npenoaaBaTess ¢ (B
o0y4arommuMHucs TOM
Yyuciie
Jlab. | BHeay
Jlekuu | IIpakr. 3aHsTH | AMTOP
U 3aHATHA a Hast
CP,
KCP)
TEOpHs ra30B. 3aHATHI C CEMUHAPAMU IK-1 MKk 2)
24, | Tema 2. OCHO]EBI TEPMOJUHAMUKU U 5 10 5 6 Pemenue 3anau TIK-2 (MK 2 1) 08
CTaTUCTUYECKOUN (PU3UKH (mpuMmepsl 3a1a4)
25. | Tema 3. DnemeHTbl (pu3NUECKON 5 3 4 5 TecroBble 3agaHUs 1o IMK-2 (MKk2.2) 24
KHHCTUKH. MaTepuaam JICKIIHA
26. | Tema 4. PeasibHBIC Ta3bl M )KUJIKOCTH. 6 6 - 6 [IpomexxyTounas 18
27. | Tema 5. TBepaple Tena 4 6 2 2 aTTecTanus 14
28. | Tema 6. Camoopranu43yroommecs 4 3 i 10 9K3aMCH I10 99
CUCTEMBI AUCIHHUIIINHC
NUTOTI'O (B yacax) 176 190 160 165 691
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4.3.1. IlepevyeHb NPAKTHYECKUX 3AHATHI U J1a0OPATOPHBIX padoT

IIpakTnyeckune (ceMUHAPCKHE) 3aHATHSA, HX COJlEPIKAHUE

HauMmenoBanue
pa3aesioB M TeM

Conep:xkanue

@®opMbI IPOBEICHUS

Pa3zgen 1. Mexanuka

Tema 1. Mexanuka
MaTepHaTbHOU TOYKH

JIuneitnbie KUHEMAaTU4YECKUE
XapaKTEePUCTUKH JIBU)KECHMSL.
JIlnHaMHMKa MaTepUAIBHOM TOYKH.
Macca. Nmnyinbe. 3aKkoH
coxpaHeHus  ummynbca.  Cua.
BTtopoii u Tperuii 3akonsl HeroToHa.

Tema 2. Cuiinl B
MEXaHUKE

3akoH Taroreaus Hrrorona. Cuma
TSOKECTH M Bec Tena. 3akoH ['yka.
Cwibl  Tpenmsi.  PaGora  cuibl
Oueprusi. [loTeHunanbHas >HEPrusi.
Kunernueckas  sHeprusi.  3aKoH
COXpaHEeHUs MeXaHUYECKOH
sHeprur. MOIHOCTb.

Tema 3. Mexanuka
TBEPJIOro Tela

MomeHT HMITyJIbCa TE€JIa U MOMCHT
CUJIBI OTHOCHUTEIBHO OCH. MOMEHT
HHCPpLUH TCJIa. 3aKkoH COXpPaHCHUMA

MoOMeHTa  umnyibca.  OCHOBHOE
ypaBHEHUE IUHAMHAKHA
BpallaTeIbHOTO JIBH)KCHHS TBEPIOTO
Tema. Bremaucnenne MOMEHTOB
HWHEPLHH. 3aKoH COXpaHEHUsI

MEXaHUYECKON YHEPTUU.

Tema 4. Mexanuka
JKUJIKOCTEN U ra3oB

CraTuka >KUJIKOCTEH U Ta30B.
3akonsl [lackans u Apxumena.
YcnoBus niaBaHus Tel. Y paBHEHHUE
bepnynnu nis uaeanbHOM

KUJKOCTH.

Tema 5. Mexannuecknue | Kunemarnueckoe ypaBHEHHE

KoJIeOaHUS U BOJHBI rapMOHUYECKUX MEXaHUYECKUX
KoJIeOaHui. Huddepennnansuoe
ypaBHEHHE rapMOHHYECKOT O
OCLAJIIIATOPA. [Ipumepsr
MEXAHUYECKUX KOJIeOaTeIbHBIX
CHUCTEM. 3aTyXawlue KoJieOaHusl.
Juddepennmansaoe ypaBHEHUE

BBIHYX/ICHHbIX KOJIeOaHUH U ero
pewienue. Pe3onanc. IIpogonbHble u
IIONIEPEYHBIE  BOJHBI. Y PaBHEHHE
oerymieit BOJIHBI. BosHoBOE
ypaBHeHHE.  OHeprus  Oeryiei
ynpyroid BoiHbl. MHTepdepenuus
BOJIH, CTOSTYME BOJIHBIL.

HpaKTI/I‘IeCKOC 3aHATHUC C
9JICMCHTaAMH1 JUCKYCCHU,
pPCemICHUC 3a1aY 110 TCMC.




Tema 6. DIIEMEHTBI
CIIELUAIILHON TEOpUU
OTHOCUTEJIBHOCTH

DJIEMEHTHl  CIIELMAJIBHON  TEOpUU
OTHOCUTENBHOCTH. [IpeobpazoBanus
JlopeHiia u ux ciencTBHs.

TectupoBanue 1o
Marepuaiy pa3ziena.

Pasznea 2. diekTpoauHaMuKa

Tema 1 Dnexrpuyeckoe 3akon Kynona. HampsokeHHOCTB
noJie B Bakyyme. (4 yaca) | mosii To4yedyHoro 3apsiga. IIpuHuun
CYNEPIO3HIIUH. Teopema
Octporpaackoro — ['aycca. Pabora
CWI TOJf TpU  IEpPEMELIEHUU
3apsoB. [Torenunan u
HKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH.
Tema 2 [IpoBOHUKHM BO BHEIIHEM
DIEKTPOCTaTUYECKOE AIIEKTPOCTATUYECKOM noje
1oJie IpU HATUYUU HaBenennnie 3apsbl.
IIPOBOJHUKOB U DNEKTPOEMKOCTb. Coenunenue
TURIIEKTPUKOB. (4 daca) KOHJICHCATOPOB. [Monspuzanus
JIUIJIEKTPUKOB. OHeprus u
IJIOTHOCTD SHEPTUU

QJICKTPOCTATUYCCKOI'O ITOJIA.

Tema 3 ITocTostHHBII
JJIEKTPUYCCKUN TOK.
(6 gaco)

3akon Owma g yyacTKa LEMNU.
ConpoTtuBieHne NPOBOJHHUKA. 3aKOH

OmMma JUTSt ydacTka eI,
COJIepKAaIIEero SJIC, u I
3aMKHYTOU LETIH. Paznoctb

IMOTCHIHUAJIOB U HAIIPAKCHHUC. Pa6oTa
N MOIIHOCTH B HICIHU ITOCTOAHHOI'O

Toka. 3akoH [xoyns — Jlenuna.
Pa3gerBnennble  nenu. IIpaBuia
Kupxrodga. Pabora BBIX0/1a
AIIEKTPOHOB u3 MeTaJla.
TepmoanexkTpoHHas SMUCCHS.
KoHTakTHas pa3HOCTh MOTEHIMAJIOB.
TepMonnexkTpuueckue SBJICHUA.
KonTakTHbIE SBJICHUS B
MOJIYTIPOBOJTHUKAX.

Tema 4. Dnextpuueckuil | 3akoH Owma A 3JIEKTPOIUTOB.

TOK B DJIGKTPOJIUTAX, ra3ax
U B BakyyMe. (4 yaca)

3akonbl dapaned. ['anpBaHnyeckue
DJIEMEHTBL. [Honsapuszanus
raJlbBaHUYECKUX 3JIEMEHTOB.
CaMocToATENbHBIA Ta30BBIA pa3psil.
Bonpramnepnas XapaKTEepUCTUKA
razoBoro paspsana. Buasl paspsna
(Treromuii, IyroBoi, HCKpPOBOH U
KOPOHHBIM.

Tema 5. IlocTosuaaOE
MarHuTHoOE moJe. (4 Jaca)

3akoH Amnepa. 3akoH buo-Casapa-
Jlannaca. [leficTBHE 37€KTPUYECKOTO
u MarHUTHOTO noJien Ha
nBwkymwmiics 3apsan. Cuna Jlopenia.
MaruuTHele  CBOMCTBAa  BEILECTBA.
HamaramyeHHOCTb.

IIpakTrueckoe 3aHsATHE C
AJIEMEHTaMU JIUCKYCCHUH,
pellIeHne 3a1a4 110 TEME.
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Tema 6.
OneKTpOMarHuTHas
WHIYKIUA. (6 9acoB)

Onbitel Dapanes u npasuino Jlenua.
DIIEKTPOABUKYILIAS cujia
CaMOMHTyKIUH. NHayKTUBHOCTD.
Bzaumounnykmus. Tpauchopmarop.
DJIeKTpOMarHuTHoe mnoJie. Buxpesoe
AIIEKTPUYECKOE  TIOJIE. Tok
CMEIIICHHUS. DneKTpOMarHuTHOE
nosie. YpaBHeHHs1 Makcseuia.

Tema 7.
DNIeKTpOMarHuTHBIE

KOJICOAHUsI ¥ BOJTHBI.
(4 gaca)

CoOcTBeHHBIE KOsIeOaHus, Gopmysa
Tommncona. 3aryxaroniye KojeoaHusl.
Brenyxaennbie Kose0aHus B
KOHTYDE. Pe3onanc.
DONeKTpOMarHUTHbHIE BOJIHBI,
CKOpOCTh ~ UX  PacHpOCTPaHECHHUS.
[llkana 5JEKTPOMAarHUTHBIX BOJIH.
KBasucranyoHnapHsIil TOK.
JeiicTByrolee U cpeiHee 3HAUYCHUE
nepemMeHHoro Toka. PabGora wu
MOIIIHOCTh B IENH MEPEMEHHOTrO
TOKa, aKTUBHAasT W PEaKTUBHAS
MOIIIHOCTb

TectupoBanue 1no
MaTepuaty paszaena.

Pasznea 3. OnTuka

Tema 1. ['eomerpuueckas
ontuka. (12 gacos)

OcHoBBI hoTOMETpUH
(?HEpreTUYEeCKre U CBETOBBIE
enuHUIbl). 3akoH JlamOepTa. 3akoH
ocBenieHHOCTH. OCHOBHBIE 3aKOHBI
FeOMETPUYECKON ONTUKH. [ [puHITUIT
®epma. [lonHoE BHYTpEHHEE
oTpakeHue. TOHKHE JTUH3BI.

Tema 2. BomHoBbIe
cBoiicTBa cBeta. (16
YacoB)

ITonocel
paBHOHI

Wutepdepenuust  cpera.
paBHOTO  HAaKJIOHA H

HeroToHa.
®paynrodepa.
OJIHOM  ILIENN.
3aKoH
Ty4H,
TuGpaKIus PEeHTTCeHOBCKUX JIydel.
Hudpaxmus YIIBTPa3BYKOBBIX
BOJIHaX.  BpameHnue  miockocTu
3akoH  Dapages.

TOJILIUHBI,
Hudpaxus
Hudpakmus  or
JudpakinuoHHas peleTka.
Manoca.

KoOJIbI1a

Pentrenosckue
Ha

NOJIApU3aLluu,
JIBOIiHOE JTy4enpesoMIICHUE.

HpaKTI/I‘IeCKOC 3aHATHUC C
9JICMCHTaAMH1 JJUCKYCCHU,
PCUICHUC 3aaa4 110 TCMC.

Tema3. BzaumojuencTBue
CBETA C BEIIECTBOM.

[Tormomenue cBeta, 3akoH byrepa.
['pynmnoBast u a3oBasi CKOpOCTH

TectupoBanue no
MaTepualy paszena.

(12 gacos) ceera. Paccesnue cserta. OmnbIT
®duzo. OnwiTel MaiikenbcoHa-
Mopan.
Pa3nen 4. KanToBas pusuka
Temal. KBanTtoBeie | TermoBoe  um3nyduenne u  ero | [Ipaktuueckoe 3aHsiTue ¢

CBOMCTBA U3JIy4CHHUS.

xapaktepucTuku. 3akoH Kupxroda.

SJICMCHTAMH1 JUCKYCCHH,
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(4 gaca)

3akonsl  Credana-bonpiiMana wu
cmenienuss Buna. @opmyna Penes-
JxuHca, ['umoresa [Lmanka.
®otorddext. Popmyna DUHIITEHHA
JUTS BHEIIIHETO dotorddexra.
JlaBneHue cBera.

Tema 2. CoBpeMeHHbIC

®opmyna bansmepa. [Ipunimn

MPEACTaBICHUS o | Purna. [Inanerapnas monens aroma.
CTPOCHUU  aToma. (6 | ITocrymnater Bopa. Moenb atoma
4acoB) BOJI0poa 1o bopy.

Tema 3. OnemeHnThl | YpaBuenue llpenunrepa, odiiee u

KBAaHTOBOW MEXaHUKHU.
(6 gacoB)

JUISL CTAllMOHAPHBIX COCTOSTHUM.
[IpuHuun cynepno3unun
coctossHuil. KBaHTOBaHME YHEPTUH.
KBanToBble uncna. CrivH 3J1€KTpOHA.
ITpunnun [aynn.

Tema 4.  Onemenrts! | MoHHAs U KOBaJICHTHAs CBA3b.
buzuku OOMeHHOE B3aUMO/IEHCTBHE.
KOH/IEHCUPOBAHHOTO MosexyssipHble CIIEKTPBI.
COCTOSIHUS BEIIECTBA. KombOuHnanmnonHoe paccesHue cBeTa.
(6 yacos) CroHTaHHOE U BBIHYKIEHHOE
uznyuyenue. Jlazepsl. CTaTUCTUKU
boze-Oitnmreitna nu ®epmu-/lupaxa.
Ouneprusa @epmu. Teopus
Diinmrelina-Jle6as. ®OHOHBI.
Tema 5. ®uszuka | DHeprus CBA3U spa.
aTOMHOrO siipa. (6 yacoB) | PanmoakTuBHOCTS, 3aKOH

pPaauMoOaKTUBHOIO pacraja, IpaBHiIa
cMenieHus.  Anbda-pacnan, Oera-
pacnaz, raMmma-usiydeHue. Snepusie
peakuuu. Jlenenue saep. lLlennsbie
peakuuu JIETICHHS,  SJICpHbIC
peakTopsl Peakuus  cuHTe3a
ATOMHBIX SIJIEP.

pPEIICHUC 3a1a4 110 TEMCE.

Tema 6. OnemeHTapHbIE
yacTulbl. (4 yaca)

OCHOBHBIE
JJIEMEHTAPHBIX
COXpaHEHHUS
YaCTHII.
aZpOHOB.
B3aMOJICUCTBUSL.
XapaKTePUCTHKHU 3IEMEHTaPHBIX
YacTHUIl. 3aKOHBI COXPAHEHUS IS
AIIEMEHTapHbIX dYacTull. KBapkoBas

XapaKTEPUCTUKU
yacTull. 3aKOHBI
JUISL  DJIEMEHTapHBIX
KBapkosas MOJIETIb
DyHIaMEHTAIbHbBIE
OcCHOBHBIE

TectupoBaHue 1o
Marepualy pasiena.

MOJIETh aZIpOHOB.
dyHaaMeHTaIbHbIE
B3aMOJICUCTBUSL.
Paszpnen S. MoaekyJisipHast GU3HKa M TEPMOAHHAMHKA.
Tema 1. MonekymnsapHo- | MneansHbIi ras. OcnoBHoe | [TpakTHueckoe 3aHATHE C
KMHETHYeCKast TEOpUs | ypaBHEHUE MOJICKYIISIPHO- | 5j1eMEHTaMH JUCKYCCHH,
ra3oB. (10 gacoB) KMHETUYECKOU TEeOpun Ta30B. | nererue 3a1a4 110 TeMe
YpaBHeHue Knaneiipona -
Menneneena. Pacnpenenenue
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YaCcTHUI] BO BHENTHEM CHJIOBOM IIOJIE.
Pacnpenenenne  MakcBemia 1o
CKOPOCTSM TEIJIOBOTO JIBH)KCHUS.

Tema 2. OcHoBBI
TEPMOJNHAMUKHI u
CTaTUCTHYECKON (PU3UKH.

(10 gacoB)

IlepBoe Hayano TEPMOIAMHAMUKHU.
[IpumeneHnue  mepBOro  Hayana
TEPMOJMHAMUKHA K HM30IPOLIECCAM.
AnmnabaTuyeckuil MpOIIECC B
unaeanpbHoM rasze. [lomurponnueckue
MIPOLIECCHI. PaBHOBecHBIE u
HEpPaBHOBECHBIE MPOLIECCHI.
OG6patumbie u HeoOpaTuMbIe
nporeccol. L{ukinnyeckue KpyroBbie
MPOLECCHI. Hukn Kapno.
XojonunpHas | TEIJIOBask MAlllMHA.
Koaddurment nosnesHoro aeicTpusl.
Bropoe Ha4ano TepMOJIMHAMUKH IS
00paTHMBIX MPOIIECCOB.

Tema 3. DJIEMEHTHI
busndeckoii KuHeTUKH. (8
YacoB)

SIBeHMS TIepeHOca W UX TEOPHUs IS
uaeanbHbix  razoB.  uddysus.
OOmiee ypaBHEHUE JUISl  SIBJICHUS

IepeHoca B  HJEaJbHbIX  rasax.
TermmonpoBOAHOCT, B HUJICAIBHBIX
rasax. YpaBHeHue Dypse.

BuyTtpenHee TpeHue B HUIEATbHBIX
razax. Ypasuenue HrroToHa.

Tema 4. Peasnbabie Ta3bl U
JKUIKOCTH. (6 9acoB)

YpaBuenue Ban-nep-Baanbca.
Kputnueckoe cocTosiHHE BEIIECTBA.
Ouranbnus. CBoCTBA JKUIKOTO
coctostHus. [loBepxHOCTHOE
HaTspKkeHue. Kaminsipabie sBieHus .

Tema S. Tsepable Teina.
(6 yacoB)

Kpucramnnueckoe COCTOSIHUE
BEILIECTBA. Knaccudukanus
KpPHUCTAJIJIOB. AHnzorponus.

Hedextsr B kpuctamwiax. PazoBbie
NIEPEXO0/Ibl TIEPBOTO U BTOPOIO poJa.
VYpaBHeHue Kuaneiipona —
Knay3suyca. Jluarpamma cCOCTOSIHHS
BelecTsa. TpoiHas Touka.

Tema 6.
Camoopranusyromuecs
cucteMsl. (8 yacon)

Camoopranuzaius B Gu3NIecKux
cucrtemax. TennoBasi KOHBEKIIUS KaK
MPOTOTHII SIBJICHUM
camoopraHuzauuu B ¢pusuke. SAuelika
benapa. CunepreTudyeckuil moaxoz.
Camoopranm3aiys 1 xaoc.
OCHOBHBIE TIOJIOKEHUS
HEPaBHOBECHON TEPMOJINHAMHUKHU.

TectupoBaHue 1o
Marepuay pasaena.
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JlabopaTropHble 3aHATHSA, UX CONEPKAHUE

HaumenoBanue pa3jaeiio
U TeM

Conepxanue

(I)OprI OTYETHOCTH

Pa3zgen 1. Mexanuka

Tema 1. Mexanuka
MaTEepUAIbHON TOUKHU

Jlabopamopusie pabomul:

1. IIposepka 3aKOHOB
JTMHAMUKA MOCTYNATEILHOTO
JIBIKEHUS Tell. (2 yaca)

2. W3yueHne JBWKEHUS —Teja
OpollleHHOr0  MoA YoM K
TOPU30HTY. (2 Jaca)

3. ITpoBepka 3aKOHA
COXpaHEHHUs UMITyJIbca. (4 Jaca)

Tema 2. Ciiibl B MEXAHUKE

Jlabopamopnvie pabomul:

1. Omnpenenenue YCKOpEeHUs
CBOOOJHOIO MAJEHUSI C IOMOIIBIO
MaTeMaTHYeCKOro  MasiTHuka. (2

gaca)
2. Uzyuenue nedhopmanuu
pacTsHKeHUs (cxatus) u

onpenenenue moxayns HOwra. (2
Jaca)

Tema 3. Mexanuka
TBEPJIOTO Tesa

Jlabopamopuwsie pabomul:

1. N3yuenne 0OCHOBHOIO 3aKOHA
JMHAMUKA BPAIaTeIbHOTO
JIBIDKEHUSI TBEPIOTO Tena. (4 yaca)

2. Omnpenenenre CKOPOCTH MyIH
C TIOMOUIBIO KPYTHUIIHHO-
OQITUCTUYECKOTO MasTHHUKA. (2
yaca)

3. N3yuenne IIpeLeCcCun
rupockorna. (4 gaca)

Tema 4. MexaHnka
JKUJIKOCTEN U ra30B

Jlabopamopnvie pabomoi:
1. Omnpenenenne CKOpOCTH
3ByKa. (4 gaca)

Tema 5. Mexaanueckue
KoJIeOAHUS U BOJITHBI

Jlabopamopnvie pabomoi:

1. Omnpenenenue YCKOpEHUs
CBOOOJHOTO TMAJCHHS C TOMOIIBIO
¢du3ndeckoro MasiTHuKa. (2 Jaca)

2. W3ydyeHue  CBOOOJHBIX U
BBIHYJICHHBIX KoseOaHui
KoJe0aTeIbHON CHCTEMBI C OIHOMU
CTeneHbI0 CBOOO/IBI. (4 yaca)

3. Wzydenue KPYTUIBHBIX
KoJebaHui. (2 yaca)

4. N3yueHne coOCTBEHHBIX
KoJieOaHuit CTpyHBI. (2 yaca)

S. Ornpenenenne CKOPOCTH

3BYyKa B TBEP/bIX Tejnax. (4 yaca)

[IpencraBnenue
OTYETOB 1o
1abopaTOpHOMY
WCCIICIOBAaHUIO, OTBETHI
Ha KOHTPOJIbHbBIE
BOIIPOCHI.
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HaumenoBanue pa3jaeiioB
U TeM

Conep:xkanue

D®opMbI OTYETHOCTH

Pa3zgea 2. diiekTpoauHAMHKA

Tema 1 DnekTpuueckoe
1oJie B BaKyyMe.

Jlabopamopnvie pabomul:
1. Onpenenenue yAEIBHOTO
3apsA/ia  DJIEKTPOHA  Pa3IUYHBIMU

MeToaamu. (4 Jaca).

IIpencrasnenue
OTYETOB 110
1abopaTopHOMY
UCCIIEI0BaHUIO, OTBETHI
Ha KOHTPOJIbHBIC

BOMPOCHI.
Tema 2 Jlabopamopmwie pabomoi: [IpencraBnenue
OnekrpocraTuyeckoe noje | 1. HccnenoBanue OTYETOB 10

MIPY HAJIMYWW TIPOBOJHUKOB | AJIEKTPOCTATHUYECKOTO moJsl. (4 4aca) | maboparopHOMy

U JUSJICKTPUKOB.

HCCICO0OBAaHUIO, OTBETHI
Ha KOHTPOJIbHBIC

BOIPOCHI.

Tema 3 [TocTosiHHBII Jlabopamopmvie pabomoi: [IpencraBnenue

JIEKTPUUYECKUN TOK. 1. H3mepeHue COMPOTUBIEHUS | OTYETOB IO
IIPOBOJAHMKOB (METOJ ammepMeTrpa- | 1abopaTopHOMY

BOJITMETpPA W  METOJ] MOCTHKA
Yuncrona). (4 gaca)

HCCJIICAJOBAHUIO, OTBCTHI
Ha KOHTPOJIbHBIC

2. W3yueHne  TemIepaTypHOii | BOIPOCHI.
3aBUCHMOCTH XapaKTePUCTHK
NPOBOJHUKOBBIX ~ MarepuaioB. (4
Jaca)
Tema 5. [TocTostHHOE Jlabopamopuwsie pabomul: [IpencraBinenue
MarHUTHOE IT0JIC. 1. Wzydenue THCTEpEe3nca | OTYETOB 110
dbeppoMarHuTHBIX MatepuasioB. (4 | mabopaTopHOMY

gaca)

HCCICA0BaHNUIO, OTBETHI
Ha KOHTPOJIbHBIC

BOTIPOCHI.
Tema 6. Jlabopamopusie pabomul: [Ipencrasnenue
DJIeKTpOMAarHUTHAs 1. W3yueHue siBICHHUS B3aMMHOM | OTYETOB IO
WHYKIIHS. WHIYKIWU. (4 yaca) 1abopaToOpHOMY
UCCIIEJIOBAaHUIO, OTBETHI
Ha KOHTPOJIbHBIE
BOTIPOCHI.
Tema 7. Jlabopamopusie pabomul: [Ipencrasnenue
DJIEKTPOMAarHUTHBIC 1. HccnenoBanue 3aTyXawIIUX | OTYETOB IO
KOJIeOaHUs U BOJIHBI. KoJeOaHuit B KOJIeOaTeIbHOM | JTa0OpaTOPHOMY
KOHTYpe. (4 yaca) UCCIIEJIOBAaHUIO, OTBETHI
2. HccnenoBanue 3aKOHOB | Ha KOHTPOJIbHBIE
MIEPEeMEHHOT0 TOKa. (4 Jaca) BOTIPOCHI.
Pa3nea 3. OnTuka
Tema 1. ['eomeTprueckas Jlabopamopnvie pabomoi: [Ipencrasnenue
OTITHKA. 1. Wzydenne 3aKOHOB | OTYETOB IT0
reoMeTpuyIecKoi ontuk. (12 gacor) | mabopaTopHOMY

HUCCICAOBAHUIO, OTBCTHI
Ha KOHTPOJIbHBIC

BOTIPOCHI.
Tema 2. Bonnossie | Jlabopamopnvie pabomul: [IpencraBnenue
CBOMCTBA CBETA. 1. N3yuenue sBneHns OTYETOB 110
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HaumenoBanue pa3jaeiioB
U TeM

Conep:xkanue

D®opMbI OTYETHOCTH

uHTepdepeHIuu. (8 yacon)
2. N3yueHue sBIeHUS
nudpakiuu ceeta. (8 4acoB)

1abopaTOpHOMY
HCCIICIOBAaHUIO, OTBETHI
Ha KOHTPOJIbHBIC

BOIPOCHI.

Tema3. Bzaumoeiictue Jlabopamopusie pabomul: [IpencraBnenue

CBETA C BEILLECTBOM. 1. HccnenoBanue OTYETOB 1O
B3aMMOJICICTBUS CBETA C 1a00paTopHOMY

BemecTBOM. (12 gacoB)

HUCCICA0OBAaHUIO, OTBCTHI
Ha KOHTPOJIBHEIC

BOIIPOCHI.
Pasznea 4. KBanTtoBas pusuka

Tema 1. KBanrtoBeie | Jlabopamoprwvie pabomoi: [IpencraBnenue

CBOICTBA U3IIy4EHUS. 1. [TpoBepka 3akona Credana- | OTYETOB IO
bonbimana. (4 yaca) 1abopaTopHOMY
2. 3aKOHBI BHEIIHETO | UCCIE0BAaHUIO, OTBETHI
doroaddekra. (6 yacos) Ha KOHTPOJIbHBIC

BOMPOCHI.

Tema 2. Copemenusie | JlabopamopHvle pabomvi: [IpencraBinenue

MPEJICTaBICHHUS O CTpoeHuH | 1. Wzydenue CIICKTPOB | OTYETOB TIO

aToma. ucnyckanus. (4 yaca) n1abopaTopHOMY

2. OnbiTr ®@panka u lepma. (2
Jaca)

HCCICA0BaHNUIO, OTBECTHI
Ha KOHTPOJIbHBIC

BOTIPOCBHI.

Tema 4. Dnements! pusuku | JlabopamopHvie pabomoi: [IpencraBinenue

KOHJICHCHPOBAHHOTO 1. V3ydyeHne MeTOJI0B | OTYETOB IO

COCTOSIHUSI BEILIECTBA PEHTTCHOCTPYKTYPHOTO aHanm3a | JJabopaTopHOMY
KPUCTADIOB W OaHKa  JIaHHBIX | UCCIICIOBAHUIO, OTBETHI

MOJIEKYJISIPHBIX CTPYKTYp (6 4acoB)

Ha KOHTPOJIbHBIC

BOIPOCHI
Tema 5. ®usuka aromuHoro | JlabopamopHvle pabompi: [IpencraBnenue
anpa. 1. Onpenenenne OTYETOB 110
SHEPreTUYECKOro CIeKTpa | JJabOpaTOpHOMY
AIIEKTPOHOB U PaJIMOAKTUBHOCTHU | UCCIIEIOBAHUIO, OTBETHI
BO3/yXa (CYETYMKH YacTHIl) (64acoB) | Ha KOHTPOJIbHBIE
BOIPOCHI.
Tema 6. Dnementapusle | Jlabopamopmvie pabomul: IIpencrasnenue
YaCcTUIIBI. 1. Wzyuenue KOCMUYECKHUX | OTYETOB IO
nyuqeil. (4 yaca) n1abopaTopHOMY
HCCIIEIOBAaHUIO, OTBETHI
Ha KOHTPOJIbHBIE
BOIPOCHI.
Paszpnen S. MoaekyisipHast GU3MKa M TEPMOAUHAMHKA.
Tema 1. MonexynsapHo- | Jlabopamopmusie pabomul: [IpencraBnenue
KMHETHUYeCKast teopus | 1. M3ydeHne ra3oBbIX 3aKOHOB. | OTYETOB 110
ra3oB. Ornpenenenre yHUBEpCaaIbHON n1ab0opaTopHOMY

ra30BOH MOCTOSHHOM. (4 Jaca)

UCCIIEIOBAaHHIO, OTBETHI
Ha KOHTPOJIBHBIC
BOIIPOCHI.

20




HaumenoBanue pa3jaeiioB
U TeM

Conep:xkanue

D®opMbI OTYETHOCTH

Tema 2. OCHOBBI
TEPMOJAMHAMUKU u
CTATUCTUYCCKOMN (U3HKH.

Jlabopamopusie pabomul:

1. Temmieparypa u croco0bl ee
n3MepeHus. (2 yaca)

2. OnpeneneHue  OTHOIICHUHN
VIENBHBIX  TEIUIOEMKOCTEH  IpH
MOCTOSTHHOM JABJICHUH u
MOCTOSTHHOM ~ 00BEME  METOAOM
a711abaTuIecKoro pacimpeHus
(Kiremana u Jlezopma). (2 gaca)

3. OnpeneneHue  OTHOIICHUS
TETIOEMKOCTEH BO3/yXa npu
MOCTOSIHHOM JIaBJICHUM U 00beMe
PE30HAHCHBIM METOJIOM. (24aca)

[IpencraBnenue
OTYETOB 10
1abopaToOpHOMY
HCCIICIOBAaHUIO, OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI.
[IpencraBnenue
OTYETOB 10
1abopaTOpHOMY
HCCIICIOBAaHUIO, OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 3. DIIEMEHTEI
(U3UIECKON KHHETHUKH.

Jlabopamopnvie pabomul:

1. W3ydenne  TemmepaTrypHOU
3aBHUCUMOCTH k03 punmenta
BSI3KOCTHU JKUJIKOCTH BHCKO3MMETPOM
OctBanpaa - [lunkeuya. (2 yaca)

IIpencrasnenue
OTYETOB 110
1a00paTopHOMY
UCCIIEI0BaHUIO, OTBETHI
Ha KOHTPOJIbHBIC

2. Omnpenenenne ko3 duirenta | BOIPOCH.
BS3KOCTH BO3AyXa KalWUIIPHBIM
MeToaoM. (2 yaca)

Tema 5. TBepapie Tena. Jlabopamopuwsie pabomul: [IpencraBinenue
1. Uccnenosanue OTYETOB 110
pacrpeiesieHus] TePMOAJICKTPOHOB 1a00paToOpHOMY

10 PHEPTUU U CKOPOCTH. (2 yaca)

HCCICA0OBaHNUIO, OTBECTHI

Ha KOHTPOJIbHBIE
BOIPOCHI.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTY€HTOB
CamocrosTenbHas paboTa CTy/I€HTOB OPUEHTHPOBaHA Ha JaJibHellIee COBEPIIEHCTBOBAHUE UX YMEHUH
[0 CaMOCTOSITEIbHOMY OBJIQJIEHUIO 3HAHUSMHU TEOPETUYECKOT0 M TMPAKTHUECKOIO XapakTepa |
BKJIIOYAET:

® CaMOCTOSITEIbHOE M3yUeHHE TeM y4eOHOH MpPOrpaMMbl, KOTOPBIE C COJIEPKATENbHON TOUKH 3PEHUS
MOTYT OBITb OCBOEHBI CTYJIEHTOM CaMOCTOSTEIbHO W KOTOpPHIE MMEIOT BBICOKHMH YpPOBEHb Y4eOHO-
METONYECKOTO OCHAILEHUS;

® COCTaBJICHHE KOHCIIEKTOB 10 TEMaM, BHIHECEHHBIM Ha CaMOCTOSITEIbHOE M3yYEHHUE MOJTHOCTHIO WUIIU
YaCTUYHO;

® T0JIFOTOBKY K MPAaKTUYECKUM 3aHATHUSAM 10 BCEM TEMaM Kypca;

® BBINOJIHEHHE B TEUYEHHE CEMECTPA KOHTPOJIBHBIX padOT MO TEMaM MPaKTUUYECKUX 3aHSITHH, KOTOpHIE B
COBOKYITHOCTH  00€CIEYMBAIOT CUCTEMaTHUYHOCTb IPOMEXKYTOYHOM aTTecTallud CTYAEHTOB U
OPTraHU3YIOT UX CAMOCTOATENIbHYIO paboTy.

IInan camocTosiTeIbHOI Pa0OTHI CTYICHTOB

Yueonas | Koua- HaunmeHoBanue Buasbi u popmbl caMocTOATEIbHOI PadoThI
Henenst BO pa3iesioB M TeM
yac. Pa3nesn 1. MexaHuka, Teopusi KoJ1eOaHUIl M BOJIH
1-3 1 Tema 1. Mexanuka ‘ N3yuenue TEOPETUYECKOTO Marepuasa.
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HeaeJIn

MaTepHaIbHON TOUYKHU

[loaroroBka K pemieHH0 (U3NYECKUX 3ajad.
BrinosiHeHHE [OMAIHUX 3aJaHU 110 PELIECHHUIO
3a/ad. [Toaroroska K BBITOJTHEHUIO
naboparopHbix pador. OdopmieHue ordera O
71a00paTOpPHBIM paboTaM.

4-7
Heae

Tema 2. CuJibl B
MEXaHUKE

Nzydenue TEOPETUYECKOTO Marepuara.
[loarotoBka K pemieHH0 (U3NYECKUX 3ajad.
BrinosiHeHNE [OMAIHUX 3aJaHUI 110 PELIECHHUIO
3a/ad. [Toaroroska K BBITOJTHEHUIO
naboparopHbix pador. OdopmieHue ordera 1O
71a00paTOpPHBIM paboTaM.

8-12
Heaen

Tema 3. Mexanunka
TBEPJIOTO Tea

W3yuenne TeopeTHIecKOro Marepuania.
[ToaroroBka K penieHuo PU3NIECKUX 3aa4.
BrinosiHeHHE JOMAITHUX 3aIaHUH IO PEILIEHUIO
3ana4. [loaroroBka K BHINOTHEHUIO
naboparopHbIx pabot. OdopmireHre oT9eTa 1o
11a00paTOpHBIM paboTaMm.

13-14
HeaeIn

Tema 4. Mexanuka
JKUJIKOCTEI U ra30B

N3yuenune TeopeTnueckoro Marepuarna.
[ToaroroBka K penieHu0 PU3NIECKUX 3a1a4.
BrinosiHeHUE JOMAITHUX 3aIaHUH IO PEILICHUIO
3anay. [loaroroBka K BHINOTHEHUIO
n1aboparopHbIX pabot. OdopmireHHe OTIeTa IO
11a00paTOpPHBIM paboTaMm.

15-18
HeaeIn

Tema 5. Mexannueckue
K0J1e0aHUA U BOJIHBI

N3yuenune TeopeTnueckoro Marepuarna.
[ToaroroBka K penieHno PU3NIECKUX 3a1a4.
BrinosiHeHUE JOMAITHUX 3aIaHUH IO PEILICHUIO
3anad. [loaroroBka K BHINOTHEHUIO
n1aboparopHbIX pabot. OdopmireHHe OTIeTa TI0
11a00paTOpPHBIM paboTaMm.

19-20
HeaeJan

Tema 6. DneMeHTEI
CHeHalbHON Teopuun
OTHOCUTEJIBHOCTH.

N3ydeHue TeopeTuyecKoro Mmarepuana.
[ToaroroBka K pernieHno GU3NIECKNX 3a1ad.
BrinosiHeHUE JOMAITHUX 3aIaHUH IO PEIICHUIO
3ajJa4.

N3ydeHue KOHCIEKTa JICKIUH, YTEHHE
yuyeOHOro MaTepuana u3 Apyrux, B T.U.
3JIEKTPOHHBIX, UCTOYHUKOB C LEITBIO
IOJArOTOBKH K UTONOBOMY TECTUPOBAHHUIO I10
paszaeny.

Hroro:

Hrorosas (popma KOHTPOJISI - IK3aMEH

Pa3nes 2. DiekTpoaMHaMHUKA

1,2
HeaeJan

Tema 1 DnekTpuueckoe
I0JI€ B BaKyyMe.

PedepaTtuBHas pabora CTyAEHTOB,
BBICTYIIJICHUS C IOKJIaJJaMH Ha CEMUHAPCKUX
3aHATUSIX. CaMOCTOSITENIbHOE U3yUEHUE
OT/ENBHBIX TEM C UCTIOIb30BaHUEM
METOAMYECKUX YKa3aHUU 110 pa3zaesiam
JIEKIIMOHHOTO Kypca U TeMaM IMPaKTUYECKUX
3aHgThil. [1oaroToBKa K BEIIOITHEHUIO
nabopaTtopHbIX padot. OdopmiieHne otyeTa o
11a0b0paTOpHBIM paboTaMm.

3,4
HeJleJIH

Tema 2
DIEeKTPOCTATHIECKOE
T10JIe TPY HAJTHYUHU

CaMocTrosTenbHas pa60Ta C KOHCIICKTOM
JICKITHI U Ap. KICTOYHUKAaMHU 110 TEME
<<3J'ICI(TpOCTaTI/I‘-ICCKOG IMOJIC ITPU HAJIMINUU
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IIPOBOAHHUKOB
AUSJICKTPUKOB.

MIPOBOJTHUKOB U AUAIEKTPUKOBY. [loroToBKa K
BBIMOJTHEHUIO JTAOOPATOPHBIX PadoT.
OdopmiieHre oTyera 1o J1abopaTopHBIM
paboram.

5,6
HeleIn

Tema 3 [TocTOIHHEIN
BJIEKTPUYECKUIN TOK

CamocrosTenbHas paboTa 1o TeMe
«[TomynpOBOAHUKOBBIC THOBI U TPAH3UCTOPHI
WX MPAKTUYECKOE HCITOb30BAHHEY.
[ToaroroBka K BHITOTHEHUIO JTAOOPATOPHBIX
pabot. OdopmiieHue oTueTa 1o J1a00paTOpPHBIM
paboram.

7-9
HeleJIn

Tema 4. Dnexrpuyeckuii
TOK B  DJICKTPOJUTAX,
ra3ax U B BaKyyme

[Touck, aHanu3s, CTpyKTypUpOBaHUE U
npe3eHTalys nHpOopMaIuK 10 TEME CEMUHAPOB
«/cnonp30BaHUE 3JIEKTPOIN3a B TEXHUKE» U
«Bunpl paspsina (Tieromuii, 1yroBou,
HCKpOBOM W KOpPOHHBIN). Micons3oBaHne
ra3oBbIX pa3ps0B B TeXHUKE. MIOHM3a1MOHHbIE
Kamepbl ¥ cueTuyuku. Katonnble myum».
[loaroroBka JOK/IaJ10B HA CEMUHApE.

10,11
He/leJIn

Tema 5. IlocTostHHOE
MAarHUTHOE I10J1€

Pabota ¢ JIeKIIMOHHBIM MaTepUATIOM ISt
MOJATOTOBKH K PENICHUIO (PU3UYECKHX 3a/ad.
[ToaroToBka K BHIIOJIHEHUIO TA00OPATOPHBIX
pabot. OdopmiieHue oTueTa 1o Ja00paTOpPHLIM
paboTam.

12-16
HeaeIn

Tema 6.
DneKTpoMarHuTHas

WHIYKIUS

N3ydyeHne KOHCIIEKTA JICKITUH, YTCHHE
y4eOHOT0 MaTepualia u3 JApyrux, B T.4.
ANIEKTPOHHBIX, UICTOYHUKOB C IIEIBIO
MOJITOTOBKH K HTOTOBOMY TECTUPOBAHHIO T10
pazaeny. [ToaroroBka K BBIIOJIHEHUIO
naboparopHbIx padboT. Odopmienue oTyera o
71a00paTOPHBIM paboTaMm.

17,18
(91 (S

Tema 7.
DNeKTpOMarHuTHBIE
KoJ1e0aHus U BOJHBI

W3yueHne KOHCIEKTa JIEKIIUU, YTCHHUE
yueOHOro Marepuasia u3 Apyrux, B T.4.
JIEKTPOHHBIX, UCTOYHUKOB C LEJIBIO
IMOATOTOBKH K HTOTOBOMY TECTUPOBAHUIO I1O
pazzaeny. IlonroroBka K BBINOTHEHHIO
nabopatopHbsix padot. OgopmiieHre oTyeTa 1o
nabopaTtopHbIM padotam. [Toaroroska
HK3aMEHY.

Hroro:

28

Hrorosas (popma KOHTPOJISI - IK3aMEH

Pasznea 3. OnTuka

1-8
HeaeJan

Tema 1. ['eomerpuueckas
ONTHKA.

Pabora ¢ IeKIIMOHHBIM MaTepUaIOM IS
MIOJITOTOBKH K PEHICHUI0 (PU3NYECKUX 3a/1a4.
[MoaroroBKa K BBIMOIHEHHUIO JTa00PATOPHBIX
padot. OdopmiieHHEe OTYETa IO TaOOPATOPHBIM
paboTam.

9-16
HeJleJH

12

Tema 2. BoinHoBsie
CBOIICTBA CBETA.

CamocrodTenbHas paboTa ¢ KOHCIIEKTOM
TIEKIUHA 1 Ip. ICTOYHUKAMH TIO TEME.
[TonroToBka K peneHuIo 3aa4 o TemMe
«UuTepdepentus, muppakius CBETay.
[ToaroroBka K BHITOTHEHHUIO TA0OPATOPHBIX
pabot. OdopmiieHue oTueTa 1o J1a00paTOPHBIM
paboTam.
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17-22
HeaeJan

10

Tema3. B3aumoneiicTBue
CBETa C BEIIECTBOM.

W3yyeHne KOHCIIEKTA JICKIIUHU, YTCHHE
y4eOHOro MaTepuala u3 Apyrux, B T.4.
AIIEKTPOHHBIX, HCTOYHUKOB C I[EIIHIO
IMOATOTOBKH K HTOIOBOMY TCCTUPOBAHUIO I10
pazneiny. [TonrotoBka K BBINTOJIHEHHUIO
naboparopHbIx pabot. OdopmiieHre oT4eTa 1o
naboparopHbiM paboTtam. [ToaroroBka K
IK3aMEHY.

Hroro:

30

Hrorosasi popma KOHTpPOJIS - IK3aMeH

Pa3nes 4. KBantoBas puzuka

1,2
HeleIn

Tema 1. KBsaHTOBLIE
CBOMCTBA U3JIy4YCHHUS.

PaboTa c neKImoHHBIM MaTepUaIoOM IS
MOJITOTOBKH K PENICHUIO (PU3MYECKHX 3ajad.
Brinmonnenue nomamaux 3aganuii. Iloaroroska
K BBITTOJTHEHUIO JTA0OPaTOPHBIX PadOT.
OdopmiieHne oTyera 1o J1a00paToOpHBIM
paboram.

3,4
He/leJIn

Tema 2. CoBpeMEHHbIC
MpeACTaBICHUS 0
CTPOCHHH aToMa.

Pabota ¢ JIeKIIMOHHBIM MaTepUATIOM JIJIst
MOJATOTOBKH K PENICHUIO (PU3UYECKHX 3ajad.
[ToaroToBka K BIIOJIHEHUIO TA00OPATOPHBIX
pabot. OdopmiieHue oTueTa 1o Ja00paTOpPHLIM
paboTam.

5-7
HeaeIn

Tema 3. DJIEMEHTHI
KBAHTOBOU MEXAHUKH.

Pabota ¢ JIeKIMOHHBIM MaTepHAIOM ISt
MOJITOTOBKH K PEIICHHUIO (DU3MYESCKHX 3a/1a4.
IoaroToBka K BHIIOJIHEHHUIO JTA00PATOPHBIX
padot. OdopmiieHrEe 0TYETa IO 1abOpaTOPHBIM
paboTam.

8-10
He/leJIn

Tema 4. OJIEMEHTHI
¢buznkn
KOHJICHCUPOBaHHOTO

COCTOsHHA BECIICCTBA.

Pabota ¢ JIeKIIMOHHBIM MaTePUATIOM ISt
MOJITOTOBKH K PEIICHUIO (PU3UYECKHX 3a/1a4.
[ToaroToBka K BHIIOJIHEHHUIO TA00OPATOPHBIX
pabot. OdopmiieHue oTueTa 1o J1a00paTOpPHLIM
paboTam.

11-14
(91 (S

Tema 5. duzuka

aTOMHOTO si/pa.

PaGora ¢ neKIMOHHBIM MaTEpUaIOM IS
MTOJITOTOBKH K PENICHUI0 (PU3UYECKHX 3a7ad.
[ToaroroBka K BHITOTHEHHUIO Ta0OPATOPHBIX
pabot. OdopmiieHue oTueTa 1o J1a00paTOpPHLIM
paboTam.

15-18
HeaeJan

Tema 6. DnemeHTapHbIE
YaCTHUIIBL.

W3yueHne KOHCTIEKTa JICKIIUU, YTCHHUE
y4eOHOro MaTepuaia u3 Apyrux, B T.4.
AJIEKTPOHHBIX, UCTOYHHUKOB C IENTBIO
MOJIFOTOBKHM K HTOTOBOMY TECTUPOBAHMIO I10
pazaeny. [ToAroToBKa K BBIOJIHEHUIO
nabopaTtopHbIX padoT. OdopmiieHne otyeTa o
naboparopHsiM padoTtam. [Toaroroska k
HK3aMEHY.

Hroro:

19

Hrorosasi popma KOHTPOJISI - IK3aMeEH

Paspnen S. MoaekyJsipHast

(pu3uka M TepMOAMHAMHUKA.

1-3
HeaeJan

Tema 1. MouekynspHo-
KUHETHUYeCcKas TEOpHUsI
ra3os.

PaGora c 1eKIIMOHHBIM MaTEpUaIoOM IS
MIOJTOTOBKH K PELICHUIO (PU3NYECKUX 3a/1a4.
[MToaroroBKa K BBIMOIHEHHUIO JTa00PATOPHBIX
padot. OdopmiieHHEe OTYETa IO TaOOpATOPHBIM

paboTam.
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4-6 6 Tema 2. OcHoBrbl | PaGoTa ¢ 1eKIIMOHHBIM MaTEPHATIOM JTsI
HexeJIn TEPMOTUHAMHUKH Y | IOATOTOBKH K PENICHUIO (PU3MYECKHX 3ajad.
cratucThyeckor pu3uku. | IToAroToBKa K BHIIOIHEHHIO JJA00PATOPHBIX
padot. OdopmiieHHE O0TYETA IO JTAOOPATOPHBIM

paboTtam.
7-9 6 Tema 3. Dnementsl | PaboTa ¢ TEKIIMOHHBIM MaTEPUAIOM ISt
Hexen (U3HYECKON KHHETHKH. MOJITOTOBKH K PEIICHUIO (PH3UYECKHX 3a/ad.

[ToaroroBka K BHITOTHEHUIO JTAOOPATOPHBIX
pabot. OdopmiieHue oTueTa 1o J1a00paTOpPHBIM

paboram.
10-14 6 Tema 4. Peanpubie rasel | PaboTa c JIGKIIMOHHBIM MaTepUAIOM IS
HeAeH M JKHUIKOCTH. MMOJITOTOBKH K PENICHUIO (PU3MYECKHX 3ajad.
15-18 2 Tema 5. Teepapie Tena. | PaboTa c JIGKIIMOHHBIM MaTEpUAIOM IS
HeJeIH (6 gacoB) MOJITOTOBKH K PEIICHUIO (PU3UYECKHX 3a/1a4.

[ToarotroBKa K BBIMOIHEHHUIO JTa00PATOPHBIX
padot. OdopmiieHHEe OTYETA IO JTAOOPATOPHBIM

paboTam.
19-23 10 | Tema 6. | VI3ydyeHrne KOHCIIEKTA JICKIUH, YTCHHE
Hexen Camoopranu3yrommecs y4eOHOT0 MaTepualia u3 JApyrux, B T.4.
CHCTEMBI. AJIEKTPOHHBIX, HCTOYHUKOB C IEIIBIO

MOATOTOBKH K UTOTOBOMY TECTUPOBAHHIO TIO
pazgeny. [loaroroBka K 3K3aMeHy.
HTroro: 36 HTorosasi popma KOHTPOJISI - IK3aMeH

4.5 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IpoeKkToB) (MPU HAJMYUM): KypCcOBbIe pabOTHl B
y4eOHOM IIJIaHE OTCYTCTBYIOT.

V. YYEBHO-METO/IUYECKOE n NHO®OPMAIIMOHHOE OBECIIEYHEHUE
JUCLHUATIIMHBL (MOAY.JI5D):
a) OCHOBHasl JIUTepaTypa

1. Casennes, 1. B. Kypc o6meit ¢pusuxu. B 3 Tomax. Tom 1. Mexanuka. Monekynspras ¢usuxa / 1. B.
CagenbeB. — 19-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 436 c. — ISBN 978-5-507-48093-

7.— Tekcr: osnexkTpoHHbldd / Jlanb @ snexkTpoHHO-OMOmmoreuynas cucrema. —  URL:
https://e.lanbook.com/book/341150 — Pexum JocTyma: HEOTpaHWY. JIOCTYH JUIS  aBTOPH3.
I10JIb30BATENEH.

2. CagenbeB, 1. B. Kypc obmeit ¢pusuxu. B 3-x t1. Tom 2. DnexTpudecTBO U MarHeTusMm. BoJHBI
Ontuka / U. B. CaBenseB. — 17-e u3., crep. — Cankr-IlerepOypr : Jlans, 2023. — 500 ¢. — ISBN

978-5-507-47163-8. — Texkct : 2nekTpoHHbIH // JIaHb : 351eKTpOHHO-OnOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/333998 — Pexum JocTyma: HEOTpaHWU4Y. JOCTYI Ui aBTOPH3.
II0JIb30BAaTENCH.

3. Casenbes, . B. Kypc obmeii ¢pusukn. B 3 Tomax. Tom 3. KBanToBas ontuka. AtomHas (u3mka.
®dwusuka TBepaoro Tena. PU3KKa aTOMHOTO sApa U JIEMEHTAPHBIX YacTHII : yueOHUK s By3oB / U. B.
CagenbeB. — 15-¢ m3., ctep. — Cankr-IlerepOypr : Jlanp, 2024. — 320 c. — ISBN 978-5-507-47618-

3.— Tekcr: onextponusiii// Jlaub : anekTpoHHO-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/397337 — PexuM JgocTyma: HeorpaHud. JOCTYN Uil aBTOPH3.
I0JIB30BATENCH.

4. Casenbes, 1. B. Kypc o6mieii ¢pusuku : yaeOHoe mocodue /uis By3oB : B 5 Tomax / M. B. Casenbes.
— 7-e m3x., crep. — Cankr-IletepOypr : Jlanp, 2022 — Tom 1 : Mexanuka — 2022. — 340 c. — ISBN

978-5-8114-9196-4. — Texkct : >neKTpoHHEIH // JIaHb : 31eKTpoHHO-OnOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/187811 — Pexum gocTyma: HEOTpaHWY. JOCTYN Ui aBTOPHS3.
MMOJIb30BaTEIIEH.
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https://e.lanbook.com/book/341150
https://e.lanbook.com/book/333998
https://e.lanbook.com/book/397337
https://e.lanbook.com/book/187811

5. Cagenbes, 1. B. Kypc oOmieii ¢pusuku. B 5 Tomax. Tom 2. DnekTpuyecTBO U MarHeTusM : ydeOHOE
nocobue misa By30B / M. B. CaBenbeB. — 7-¢ uzn., crep. — Cankt-IletepOypr : Jlans, 2024. — 344 c.
— ISBN 978-5-507-49436-1. — Tekcrt : aneKTpoHHbIH // JIaHb : 37eKTpPOHHO-OMOIMOTEUHas! CUCTEMA.
— URL.: https://e.lanbook.com/book/390626 — Pexwum mocTyma: HEOrpaHWd. JOCTYI JJIsi aBTOPH3.
I10JIb30BAaTENCH.

6. Camennen, M. B. Kypc o6mieit pusuku : yuebHOE mocodbue s By30B : B 5 Tomax / M. B. CaBenbes.
— 6-e m3xa., crep. — Cankr-IlerepOypr : Jlamp, 2022 — Tom 3 : MounekynsipHas ¢(uzuka u
tepmoanHamuka — 2022, — 212 c¢. — ISBN 978-5-8114-9197-1. — Texkct : anexTpoHHsiii // Jlanp :
3JIEKTPOHHO-OMOmoreunas cuctema. — URL: https://e.lanbook.com/book/187739 — Pexum nocryna:
HEOTpaHMY. JIOCTYII JJIsl aBTOPH3. MTOJIb30BATEICH.

7. Cagenbesn, U. B. Kypc oOuieii ¢pusuku : yauedHOe mocobue aist By30B : B 5 Tomax / . B. Casernbes.
— 6-e u3x., crep. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 4 : Bomnbsl. Ontuka — 2022, — 252 ¢. —
ISBN 978-5-8114-9198-8. — Tekcr : anexTpoHHbIH // JlaHb : 31eKTpOHHO-OMONIMOTEYHAsT cUucTeMa. —
URL: https://e.lanbook.com/book/187737 — Pexum pocTyma: HEOrpaHHY. IAOCTYI IS aBTOPHU3.
I10JIb30BAaTENICH.

8. Casennes, U. B. Kypc o6mieit pusuku : yaedHoe nocodue : B 5 tomax / M. B. CaBenbeB. — 5-¢ u3.
— Canxr-IletepOypr : Jlans, 2022 — Towm 5 : KBanToBas ontuka. AtomHas pusuka. @u3nka TBEpAOrO
tena. PU3MKa aTOMHOTO SApa U daeMeHTapHbIxX yactull — 2022. — 384 ¢. — ISBN 978-5-8114-1211-

2.— Tekcr: onexrtponnslii / Jlamp : aneKkTpoHHO-OMOmmorewynas cucrema. —  URL:
https://e.lanbook.com/book/210611 — Pexum gocTyma: HEOrpaHWY. JOCTYI Ui aBTOPHS3.
MMOJIb30BaTEIICH.

9. Bucman, I'. A. Kypc oOmeit ¢usuku. B 3 tomax. Tom 1. Mexanuka. MonekynsapHas ¢usuka.
Kone6anus u BoiHbI : yaeObHOE ocodme st By3oB / . A. 3ucman, O. M. Toxec. — 10-e u3., crep. —
Cankr-IlerepOypr : Jlaup, 2023. — 340 ¢. — ISBN 978-5-507-47026-6. — Tekcr : amekTpoHHbI# //

Jlanb : anmexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/320777 — Pexum
JOCTYyIIa: HEOTPaHUY. TOCTYIH JUIS aBTOPHU3. ITOJIb30BATEICH.

10. 3ucman, I'. A. Kypc obmeii ¢usuku. B 3 1. Tom 2. DnexrpudectBo U Maruetusm / I'. A.
3ucman, O. M. Togec. — 9-e uzn., crep. — Canxkr-IlerepOypr : Jlans, 2022. — 360 c. — ISBN 978-5-
507-44379-6. — Texct : anmekTpoHHBIN / Jlanp : snekrpoHHO-OMOnMmMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/222653 — PexxuMm mocryma: HEOTrpaHWY. JIOCTYN JUISL aBTOPH3.
II0JIB30BaTENEH.

11. 3ucMman, I'. A. Kypc oOmieit ¢usuku : yue6HOe mocoOue ais By3oB : B 3 Tomax / I'. A.
3ucman, O. M. Tomec. — 8-e m3n., crep. — Cankrt-IletepOypr : Jlanp, 2022 — Tom 3 : OnTuka.
®dusnka aToMoB M Mojiekysl. Pu3nka aToMHOro siapa U Mukpodactun — 2022, — 504 c. — ISBN 978-
5-507-44508-0. — TexcT : anekTpoHHbIH / JlaHb @ 21MeKTpoHHO-OMOMMoTeunass cuctema. — URL:
https://e.lanbook.com/book/233285 —  Pexxum pocTyma: HeOTpaHWY. JOCTYN ISl aBTOPH3.
II0JIB30BAaTENEH.

12. Oupranr, E. B. PykoBoACTBO K peleHuro 3a7a4 1o Kypcy oomel Gpusuku : yuedHoe mocoodue
/ E. B. @upranr. — 4-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 352 ¢. — ISBN 978-5-8114-
0765-1. — Texkcr: onexTpoHHbI / Jlanp : 531nekTpoHHO-OmOMmoreunas cucrema. — URL:
https://e.lanbook.com/book/210374 —  Pexxum JocTyma: HEOTpaHWY. JOCTYI JJIsl aBTOPH3.
MI0JIb30BATENCH.

13. Kanamuukos, H. I1. O6mas ¢usuka. COOpHUK 3aaHUN U PYKOBOJICTBO K PEIICHUIO 3aj1ay :
yuebHoe mocobue / H. Il. Kanamnukos, C. C. MypaBbeB-CMupHOB. — 3-€¢ u3[., crep. — CaHKT-

[erepOypr : Jlanp, 2020. — 524 c. — ISBN 978-5-8114-2967-7. — Tekcrt : anekTpoHHsIii // JlaHb :
ANIEKTPOHHO-OnOMMoTeyHast cucrema. — URL: https://e.lanbook.com/book/130574 — Pexum noctyna:
HEOTPAaHUY. TOCTYII [T aBTOPHU3. MOJIb30BATEICH.

14. [IpakTUKyM 1O peleHuro 3aaa4 oobuero kypea ¢puznku. Mexanuka : yyeOHoe nocodbue / H.
I1. Kanamraukos, T. B. Koteipio, C. JI. Kycros, I'. I'. Cniupun. — 2-e usn., nepepad. u jom. — CaHKT-
[TerepOypr : Jlanp, 2022. — 292 c. — ISBN 978-5-8114-2968-4. — TexkcT : anekTpoHHbIH // JlaHb :
aekTpoHHO-OnboTeunas cucrema. — URL.: https://e.lanbook.com/book/212900 — Pexxkum goctyma:
HEOTPaHUY. IOCTYI JUIs aBTOPHU3. TOJIb30BATEIICH.
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15. [IpakTUKyM MO peuIeHuIo 3a1ad 1no odmemy Kypey ¢usuku. Konebanus u BoiHbl. Onruka:
yaeonoe nocodue / H. I1. Kanamaukos, H. M. Koxesuukos, T. B. Kotsipno, I'. I'. Cniupun. — CaHkT-
[TerepOypr : Jlanw, 2022. — 208 c. — ISBN 978-5-8114-1555-7. — Texkct : anekTpoHHbIl // Jlanb :

aJIeKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/211400 — Pexum
JIOCTYTA: HEOTPaHUY. JOCTYIH JIJIsl aBTOPHU3. TIOJIb30BaTENEH.
16. [IpakTuKyM 1O pemnieHuto 3aaad 1o oobmemy Kypcy ¢usukd. OCHOBBI KBAaHTOBOW (DU3HKH.

Crtpoenue BemiectBa. ATOMHas U siiepHas ¢usuka : yuebnoe mocodbue / H. I1. Kamamnukos, H. M.
KoxeBuukos, T. B. Koteipino, I'. I'. Cniupun. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. — ISBN

978-5-8114-1651-6. — Texkct : 3nexTpoHHbIH // JIaHb : 35eKTpoHHO-OubMmoreynas cucrema. — URL:
https://e.lanbook.com/book/211592 — Pexum [gocTyma: HEOrpaHUY. JOCTYIl JUIS  aBTOPH3.
I10JIb30BATENCH.

0) 10MOTHUTEIbHAS JIUTEpaTypa

1.  Tpodumona, T.U. Kypc dusuku [Tekcr]: yued. mocodbue / T. U.Tpobumosa. - 12-e u3z., crep. -
M.: Akanemus, 2006. - 560 c. - (Breicuiee nmpodeccuonanbaoe obpazosanue). - ISBN 5-7695-2956-3:
(51 2x3.)+

2.  Hponos, N.E. 3anaun no obmeii pusuke [Tekcr]: yued. mocodbue / N.E. Upomos. - 7-¢ usm., crep.
- M.: BUHOM. Jla6opatopus 3uanuii, 2007. - 431c. - ISBN 5-94774-614-X: (21 3x3.).+

3. ®@pum, C. D. Kypc obmieit dusuku : yaeOHuk : B 3 Tomax / C. 3. @pum, A. B. Tumopea. — 13-e

n3n. — Cankr-IletepOypr : Jlanb, 2022 — Tom 1 : ®usudeckue OCHOBBI MEXaHUKU. MOJEKyIsIpHAs
¢usuka. Konebanus u Bomabl — 2022. — 480 c¢. — ISBN 978-5-8114-0663-0. — Tekcr :
3JICKTPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/210377 — Pexum goctyma: HeorpaHud. IOCTYI JUIs aBTOPU3.
II0JIb30BaTENEH.

4. ®pum, C. D. Kypc obmeit ¢pusukn : yaeOnuk : B 3 Tomax / C. 3. @pum, A. B. Tumopera. — 12-¢
u3n. — Cankr-IlerepOypr : Jlanp, 2022 — Towm 2 : DneKTpUUYECKUE U IJIEKTPOMArHETUYECKUE SBICHUS
— 2022. — 528 ¢. — ISBN 978-5-8114-0664-7. — Tekct : 31meKTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/210380 — Pexwum moctymna: HeorpaHuy.
JOCTYTI JI7Is1 aBTOPU3. TIOJIH30BATEIICH.

5. ©pum, C. D. Kypc obmieit pusuku : yue6Huk : B 3 tomax / C. 3. @pumi, A. B. Tumopea. — 10-e
u3n. — Cankr-IlerepOypr : Jlanp, 2022 — Towm 3 : Onrtuka. Atomnas ¢usuka — 2022. — 656 ¢c. —
ISBN 978-5-8114-0665-4. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMONIMOTEeYHAas cucTemMa. —
URL: https://e.lanbook.com/book/210167 — Pexum nocTyma: HeOrpaHWY. IOCTYH JJIsl aBTOPH3.
IIOJIb30BaTENEN.

6. JlozoBckwii, B. H. Kypc ¢usuku : yueOnuk : B 2 Tomax / B. H. Jlo3oBckuii. — 6-¢ w3, ucrp. u JOI.
— Cankr-IletepOypr : Jlanp, 2022 — Tom 1 — 2022. — 576 c. — ISBN 978-5-8114-0286-1. —

Tekcr : aNeKTpoHHbIN //  JlaHb : 3JICKTPOHHO-OMONIMOTEYHAas  CHCTeMa. — URL:
https://e.lanbook.com/book/210284 — Pexum gocTyma: HEOTpaHWY. JOCTYN Ui aBTOPHS3.
MMOJIb30BaTEIIeH.

7. JlozoBckuii, B. H. Kypc ¢usuku : yueOnuk : B 2 Tomax / B. H. Jlo3oBckuii. — 6-e u3f.,ucop. u 0.
— Camnkr-IlerepOypr : Jlawp, 2022 — Tom 2 — 2022. — 608 c. — ISBN 978-5-8114-0287-8. —

Texkcr:  snekTpoHHbl //  JlaHb :  JJNeKTpoHHO-OMOnmoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/210287 — Pexum JocTyma: HEOTpaHWUY. JOCTYI Ui aBTOPH3.
II0JIB30BATENCH.

8. Ky3nenos, C. U. Kypc ¢usuku ¢ npumepamu pemienus 3anad : yaeonoe mocodue / C. U. Ky3nenos.
— 3-e wu3n., mepepab. m gomn. — Cankr-lIlerepOypr : Jlamp, 2022 — Yacte [ : Mexanuka.
MounekymsipHast ¢pusuka. Tepmoamaamuka — 2022, — 464 ¢. — ISBN 978-5-8114-1587-8. — Tekcr :
9JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAS cUcTeMA. — URL:
https://e.lanbook.com/book/211460 — Pexum J0oCTyma: HEOTpPaHWUY. JOCTYI Ui aBTOPH3.
10JIb30BATENCH.

9. Kysuenos, C. U. Kypc ¢usuku ¢ mpumepamu perieHus 3anad : yaeoHoe mocodue / C. U. Ky3nenos.
— 4-e u3n., nepepad. u gon. — Cankr-IlerepOypr : Jlanb, 2022 — Yacte Il : DnexrpuyectBo u
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marHetusM. Konebauusg u BonHbl — 2022. — 416 ¢. — ISBN 978-5-8114-1718-6. — Tekcr :

AJICKTPOHHBIN // Jlann : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/211745 — Pexum gocTyma: HEOrpaHWY. JOCTYNl Ui  aBTOPHS3.
MOJIb30BaTENEH.

10. Kyszuenos, C. U. Kypc ¢usuku ¢ npumepamu perieHus 3agad : ydeOnoe mocobue / C. U.

KysnenoB. — 4-e usn., nepepad. u mon. — Cankr-Ilerepoypr : Jlanp, 2022 — Yacte Il : Onruka.
OcHOBBI aTOMHOM (DPM3HUKU U KBAHTOBOM MeXaHUKU. PU3MKa aTOMHOTO S/Ipa U SJIEMEHTAPHBIX YaCTUI] —
2022. — 336 c. — ISBN 978-5-8114-1719-3. — TekcT : 2yIeKTpOHHBIN // JlaHb : 3JIE€KTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/211748 — Pesxxum goctyma: HeOrpaHHY.
JOCTYM JIJIsl aBTOPH3. MOJIb30BaTENEH.

B) CIIMCOK AaBTOPCKHMX METOJAUYECKHX Pa3padoToK:

1.  CemupoB A.B. ®usnueckuii mpakTukym: yded. mocooue / A. B. Cemupos [u 1p.]; Boct.-Cub. roc.
akaJ. obpasoBanus. - Upkyrck: M3n-Bo BCI'AO, 2012. - 159c. - ISBN 978-5-85827-776-7: (5 3x3.) +

2. Tlocobue 1mo pemeHHUIO TECTOBBIX 3amaHumii mo (usuke / Bocr.-Cub. roc. akaa. oOpa3oBaHus |
coct.: A. A. [IBopkuna-Camapckas, H.I1. KoBanesa, A. E. I'aduep. - Upkyrck : M3n-8o BCI'AO, 2011.
- 97c. (10 3k3.)+

3. l'aduep, A.E. OcnoBsl onTuku: yue6. nocooue / A. E. I'aduep, [. 1. Bockoboiinuk, M. C.
[TaBnoBa ; Upkyrckuii roc. nea. yH-T. - Upkyrck : U3a-Bo UT'TIY, 2005. - 187 c. (15 3k3.)

4. JIBopkuna-Camapckass A. A., I'apuep A.E. Onrtuka. JlabopatopHblii MpakTHKyM: y4deOHOE
nocobue — Upkyrck: M3n-Bo «Mpkyr», 2016. 84 c. ISBN 978-5-904740-44-3.

5. I'me6oBa O.., IIpocBupuuna T.B MonekynsapHas ¢u3uka U TEPMOIAMHAMUKA.
JlaGoparopHblil pakTUKyM: yaeoHoe nocooue - Upkyrck: Uzn-Bo «BCT'AO» , 2011. - 93¢ (5 2x3.)

6. I'me6osa O.[1. Kypc nexuuii mo MonekynspHoi Gpu3nuke U TepMOJUHAMUKE: yueOHOe mocodue

- Upxyrck U3n-Bo UT'TTY , 2008. - 100c (5 7K3.)

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE H OMCKOBbIE CHCTEMbI
— DieKkTpoHHbIC 00pa30BaTe/IbHBIC PECYPCHI:
— DrexktpoHHO-0uOMMoTeyHas cuctema (IbC) "Usnarensctio Jlanp" (http://www.e.lanbook.com/).
— DnexrponHo-oubmuoreunas cucrema (OBC) «tOpaiit» (https://urait.ru/)
— DnextponHo-oubauoreunas cucrema (OBC) «Book on limey (https://isu.bookonlime.ru/)
— Dmnexrponnas 6ubmuoreunas cuctema (ObC) «PYKOHT (http://rucont.ru)
— HauwmonanbHas anextponnas 6ubmmoreka ObC ( https://rusneb.ru/)
— Hayunas Dnexkrponnas bubanoreka - eLIBRARY.RU (http://elibrary.ru)
— UC «EnuHoe 0KHO J0CTyma K o0pa3oBarenbHbIM pecypcamy ( http://window.edu.ru)
Kypnaibt
Ycenexu pusnueckux Hayk http://ufn.ru/ru/
Kypnan Texanueckoii puzuku http://journals.ioffe.ru/jtf/
[Mucema B XKypHan rexaundeckoit ¢pusuku http://journals.ioffe.ru/pjtf/
dwusuka TBepaoro tena http://journals.ioffe.ru/ftt/
dusnka 1 TeXHUKA MOJIYyIpoBoaHUKOB http://journals.ioffe.ru/ftp/

agrwNE

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. Ilomemenus u 000py0BaHKE

[TomereHns — yueOHbIC ayIUTOPHH YIS MIPOBEACHUS YICOHBIX 3aHITUMN, MPETYCMOTPEHHBIX YUEOHBIM
wianom OIIOIT BO ©OakanaBpuarta, OCHAIICHBI OOOPYIOBAaHMEM M TEXHUYECKUMH CPEICTBAMHU
o0OyueHwusl.
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[TomereHust Il  CaMOCTOSITEIPHOM PabOThl OOYYAIOIIMXCS OCHAICHBI KOMITBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO TOAKIIOUeHHs K ceTH «/HTepHeT» M oOecneueHHeM JOCTyNma B DIEKTPOHHYIO
uHpOpMaMOHHO-00pa3oBarenbhyio cpeny PI'BOY BO «UT'Y».

OobopynoBanue

Pa3nesn 1. Mexanuka, Teopusi KoJie0aHUIl U BOJIH

Hemoncmpayuonnoe ob6opyoosanue u yueoHo-Hazinaonwvle NOCoous:

YHuBepcalbHbI KOMILUIEKC 10 ¢u3uke (B koMmiuiekTe); Habop memoHcTpannoHHBIH «BpamarensHoe
nBukeHue»; CTeHn s KM3Y4eHMsI CHCTEMbl IUIOCKUX CXOASIIUXCS CHJI; THUIOBOH KOMILIEKT
o0opynoBanuss 1Mo (QuU3MYEeCKUM OCHOBaM MexaHuku; Kowmiuiekt y4yeObHOro o0opynoBaHUs
«Teopernueckass mexanuka»; lIpecc ruppasimmueckuii; Hacoc Bakyymubii Kamosckoro; Ilucroner
JIBYXCTOPOHHHMH Oaymuctudyeckuii; Habop mo kKWHeMaTWke W JWHAMHUKE C JBIDKYIICHCS TEJIECKKOM,
Habop no cratuke ¢ MarHuTHBIME AeprkatensiMu; Habop npyxun; MarnepOypckue nonymapus; Hacoc
Bo3ayHbIA pyunoit [llunca; [Ipubop ana nemonctpanuu oorekanus tern; [Ipubop ans nemMoHcTpanuu
Bua0B jaedopmarmn; [Ipubop mist qeMOHCTpanu WHEpUUH Tena; J(MHaMOMeTp J1eMOHCTPAlMOHHBIN;
Tenexku nerkonoaBmwkHbie; Habop 610koB; Peruar — nunetika; Benépko Apxumena; Kamepron; HaGop
u3 Tpex mapukos; IIputecoc; Kommiekt oOopymoBanusi mo KojeOaHUSM M BOJHAM; YCTaHOBKa
JIEMOHCTpPALIMOHHAS; «Bs3KOCTh ra3oB»; Y cTaHOBKA JJI U3YUYEHHUs BOJIHOBBIX SIBIICHUN HA OBEPXHOCTH
Bo/IbI; BonHoBas mammHa; XKeno6 INamunes;; Hacoc Bo3mymHblid pyunoit; Hacoc ¢ moropowm; [Tpubop
JUIs HaOmrogeHus pe3oHaHca; [Ipubop aemoHcTpanuu 3akoHa mMexanuwku; [Ipudop TM-67A; IIpudop
ynap mapoB; [lpubop yHuBepcalbHBIN a’dpomuHamudeckuii; TpyOka HpioTOHa;, yHUBEpcabHAS
VYapTpa3BykoBasi yCTaHOBKa.

Jlabopamopuoe obopyoosanue:

Kommiekr mpubopoB mo ¢usuke «MexaHuka», YcraHoBka «MaimmHa ATByna», YCTaHOBKa st
u3ydeHusi Heymnpyroro ynapa; YcraHoBka «IIpoBepka 3akona ['yka»; Komrmexkt oGopynoBanus
«/IBmxenne Tena OpOIIEHHOTO TMOJA YIJIOM K TOPH30HTY»; YcTaHoBka «MastHuk OO0epOekay;
VYcranoBka «3aKk0oH BpalIaTeIbHOTO ABMKEHUS»; YcTaHoBKa «['mpockom»; YcranoBka «CoynapeHue
1apoB»; YCTaHOBKA «3aKOH COXpaHEHHsS HUMIYJbcay; YcTaHOBKa «KpyTHIbHO-0AIIMCTUYECKUI
MasTHHK»;,  YCTaHOBKa  «@PuU3MYECKUN  MaATHHK», YcraHOBKa  «KpyTHIBHBIN  MasTHHKY;
ABTOMaTH3UpOBaHHAsA ycTaHOBKAa «CBOOOHBIC U BHIHYX/IEHHBIE KOJIECOAHHS MPY>KUHHOTO MasTHUKA;
VYcraHOBKa Ui MU3y4EHHUs 3BYKOBBIX BOJIH B BO3JyXE; Y CTAHOBKA /IS M3YyYEHUs 3BYKOBBIX B TBEPIBIX
Tesnax; YCTaHOBKa JJIs1 U3y4eHMs COOCTBEHHBIX KojeOaHuil ctpynsl; Becwst (AJIB-200, BJIP, BT-
1000,BT-500, BYJI-50);

Paznes 2. DinekTpoamHaMuKa

Jlemoncmpauuonnoe ooopyoosanue u yueoHo-HaA2AOHbIE ROCOOUA:

W3mepuTenb AeMOHCTPALIMOHHBIM aHAJIOTOBBIN; Y HUBEPCAIbHbIM KOMIUIEKC MO (pU3UKE (B KOMIUIEKTE);
JleMOHCTpallMOHHBIA MYJIBTUMETP € HUPPOBBIM O0TCYETOM; KOMIIEKT IEMOHCT pallMOHHBIX CBOMCTB
9JIEKTPOMAarHUTHBIX BOJIH; JleMOHCTpAallMOHHBINA aMIIepMeTp; J[eMOHCTpallMOHHBIN BOJIBTMETP;
I'eneparop dynkuuonansueiii; Ociuuiorpadsr; Ucrounnku nutanus; BeimpsMureny;
BricokoBonbTHbIN neTounnk nutanus (0-30kB.); Tpanchopmarop ynusepcanbubiii TPY; Cexynnomep
31eKTpoHHBIN; CTON-OABEMHUK J1ab0opaTOpHBIN; DKpaH Ha TpeHore; OBepxe NpoekTop; Anmnapar
®OC; barapest koHneHcaTopoB; KaTtymika apoccenpHas; Karymka Tomcona; Karymka ®@apanes;
Konpnencarop; Konnencarop nepeMeHHoN eMKOCTH; MarasuH €eMKOCTH NU3MEPUTENbHBIN; Marazux
conpoTtuBiieHui; MarautHoe nosie Toka; Mammaa MOM; Mammna snektpodopHas; MasTHUK
anekTpocTaruyeckuit; HaGop st neMoHcTpaiuu snekTpuyeckux nojeit; [pubop ams neMoHcTpanuu
npasuna Jlenna; Pazpsaauk BeicokoBoabTHEIN 30 kB; Perynsarop nanpsoxenus PHIL; Peocratsr,
Tepmonapsr; TepmocTonouk; Ycunurenb HU3KOM yacToTsl; Dnekrpometp bpayna; llltatus; Monens
MOJIEKYJIIPHOTO CTPOEHHUS MATHUTA.

Jlabopamopuoe obopyoosanue:
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Monynb «OnpenesneHrue OTHOIIEHUS 3apsiaa K ero macce MetonoM Mmaruetponay @I 03; Moaynb
«M3yuenue sBnenus B3aumonHaykum» I3 05; Moayne «Tok B Bakyyme» PIID 06; Moayns
«M3yuenue rucrepesuca peppoMarauTHeIX MaTepuanony» OIID 07; Moayns «/3yueHne BEIHYKICHHbBIX
kosiebanuit» OIID 11; Moayns «3yuenne 3aryxaromux konedanuii» @I13 10; Monyns «Marazun
emkocteit» @113 ME; Moayns «Mara3zus conpotusienuity @I MC; Moaynb «cTOUHMK UTaHUA»
OI15 UIT; Moaynb «M3ydeHue 31eKTpUUECKUX CBOMCTB CErHEeTOAIEKTPpUKOB» PI1D 02; Monyns
«/3yueHre MarHuTHOTO MOJIS COJICHOU/ 1A ¢ MoMolIbio AaTynka Xoya» @I13 04; Monyns «M3yuenue
MPOIECCOB 3apsaa u paspsana kouaeHcaropa» OIID 08; Moaynb «3ydeHue 3aeKTpUYECKUX MPOIECCOB
B MPOCTHIX JIMHEHHBIX HEMNAX MPU JCHCTBUU FAPMOHUYECKOM IIEKTPOABMAKYIEH cuiiby PI1D 09;
Monyns «3yuenne penakcannoHHbIX Kosebanuity @I1D 12; Moayns «M3yueHne 3eKTpUdecKix
Kosie0aHui B CBsi3aHHBIX KOHTYpax» PI1D 13; Moaynb «3MepeHre 4acTOThI METOIOM JIBOHHOM
KpyroBoii pa3zBepTku» PI1D 20; KoMIIeKT miaHIIeToB A1 MOJIEIMPOBaHUS MOJeH; ABTOMaTH4eCKast
ycTaHOBKa «lI3ydeHune sSBJIEHUs pe30HaHca B I10CJIEJ0BATEIbHOM U NIapAJUIEIbHOM KOHTYpax»
ABTomatnueckas ycranoBka «llepexonubie mpoueccel B RLC-1ersix»; YcranoBka «MeToibl cO3IaHUS
Y U3MEPEeHHsI MArHUTHBIX MOJIel»; ABTOMaTH4ecKas ycTaHOBKa «Pa30Bble COOTHOIICHUS B LEMIX
MEPEMEHHOTO TOKa»; ABTOMAaTU3HpOBaHHas ycTaHoBKa «VccienoBaHnue CBOWCTB MarHUTHBIX
MaTepuaioB»; ABTOMAaTU3UpOBaHHAas ycTaHOBKa «MccienoBaHue CBOWCTB MPOBOAHUKOBBIX
matepuanoB»; Creny «M3yueHne qUaaeKTpUUecKON IPOHUIIAEMOCTH U TUJIEKTPUYECKUX MTOTEPH B
TBEpAbIX auaiekTpukax» MB-04, MB-004; Crenn «3ydyeHne yenbHbIX dJEKTPUUECKUX
COMPOTHUBIIEHUN TBEPIBIX AMAIEKTpUuKkoB» MB-03, MB-003; Crenn «3yueHue 351eKTpruiecKoi
MIPOYHOCTH TBEPABIX AudIeKkTpuko» MB-02, MB-002; I'enepatop curnanos ['3-109 HM3KO4aCTOTHBIN;
Tunosoi kommuiekt OI1D (ocuumnorpadsl, reHEpaTOPbl, MyIbTUMETPHI); MUKPOBOIBLTMETP
cenektuBHbI B6-10; Mynetumerp (MY-62, MY-67); Ocrsutorpad (C 1-40, C1-57, C1-64, C1-70/2,
C1-75); Iotenmometp P 363/2, TIpeodpazosarens YIINU-1 , [Tpubop b 5-47; IMasnbuas cranuus Lukey
—702

Pa3nea 3. Ontuka

Jlemoncmpayuonnoe ooopyoosanue u yuedOHo-na2naoHwvle nocoous:

YHuBepcanbHbIM KOMIUIEKC IO (pU3MKE (B KOMIUIEKTE); J[eMOHCTPAIIMOHHBII MyJIbTUMETP C LUPPOBBIM
otcueroM; Jlazepor; Ucrounuku nutanus; Bempamurenu; Annapat @OC; BbICOKOBONIBTHBIM HCTOYHUK
nutanus (0-30kB.); CTon-nogbeMHUK J1a0opaTopHbIi; ['onorpammel; M3nydeHre TEMHOTO U CBETIIOTO
Tesna npu ogHOW Temmeparype; Osepxen mnpoektop; HaGop mo momspusauuu; Jlroxcmerp; Habop
nBeTHbIX crekosr; Ocperutenu; [Ipubop mo reomerpuueckoit ontuke;, I[IpubGop MO ClIOXKEHUIO
ONTUYECKUX cIeKTpoB; CBeTohmibTp; PoTocopTUpOBKa; 3epKasio chepryeckoe.

Jlabopamopmuoe obopyoosanue:

VYcraHOBKa I M3y4EHUs] T€OMETPUUYECKOM ONTHUKM M NOJApHU3aLMM; YCTaHOBKA JJISl HUCCIEIOBaHMS
uHTepdepeHM W AUPpPaKkiuM; YCTaHOBKA JJS HW3Y4YEHHsI JIUCIIEPCHH U JUQpaKIuy;
ABTOMaTH3MpOBaHHAs ycTaHOBKa «l3MepeHHe CKOpOCTH cBeTa»; ABTOMAaTHU3WPOBAHHAs YCTaHOBKA
«dudpakuus Opaynrodepar; Mzmepurens UMO-2H; Jlazepsr ['H-15, 'H-25. Muxpockomnst ( MBU-6,
MBC-9, MBC-10); Monoxpomarop YM-2; Pedppaxkromerp MP®D-454; YcraHoBka ronorpaduueckas
YI'M-1; VcranoBka wusmepurenbHass rojorpadpuueckas YUI-22K; Cron noxsemuuk (100%140;
200*200; 250*250); Ionsspumerp CM-3; ITpudop NI/ 2M; Tepmomertp naboparopusiii TOH-2; Dkpan
HacteHHbIi Da-Lite Model B

Pa3znen 4. KanToBas pusunka

Jlemoncmpayuonnoe ooopyoosanue u yuedoHo-na2naonvie nocoous:

Mopnenb aOCOIOTHO YEPHOTO Tea; YHUBEPCATbHBIA KOMIUIEKC M0 (Qu3uKe (B KOMIUIEKTE); Y CTaHOBKA
«Onpir ®@panka u l'epua»; JleMOHCTpalMOHHBIH MyJIbTUMETpP C IH(POBBIM oTcdyeToM; Jlazepsr;
Uctounuku nuranus; Beimmpsamutenu; Annapat @OC; BeicokoBosbTHBIN HcTOYHUK nuTaHus (0-30kB.);
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Cron-nogbeMHUK J1ab0opaTopHBIA; M3iydeHne TEeMHOro M CBETJIOr0 Tela MpH OAHOW TemIepaType;
OBepxen mpoektop; [IpubGop s memonctparuu siBneHus Gortodddekra; [Ipubop mo cioxeHUIo
ONTUYECKUX CIIEeKTPOB; CBeTohmibTp; POTOCOPTUPOBKA.

Jlabopamopnoe o6opyoosanue:

YcraHoBKa Uil ONpeAeTeHHs JIMHBI Ipo0Oera 4yacThil B BO3/AyXe; YCTAaHOBKA JJISl U3YyUCHHS
SHEPreTUYeCKOro CIEKTpa »JJIEKTPOHOB; YCTaHOBKA Ui M3YyY€HHUs CIIEKTpa aromMa BOJAOPOJa;
Mounoxpomatop MYM 01; VYcranoBka s u3ydeHus BHemHero ¢orodddexra; YcraHOBKA IS
u3y4eHus aOCOJIIOTHO-YEPHOro Tella; YCTaHOBKA JJIS M3YYeHHs] KOCMHUYECKHX JIyuel; YCcTaHOBKa JUIs
OTIpeNieNIeHUs] Pe30HAHCHOTO MoTeHIuana merogoM Ppanka u I'epua; YcraHoBka 1abopaTOpHOTO U
JEMOHCTPAIIMOHHOTO 000pyaoBanus 1Mo ontuke PMC-1,

Paspnen S. MoaekyasipHas Gu3uKa ¥ TEPMOAUHAMHKA.

Hemoncmpayuonnoe o60opyoosanue u yueoHo-nazinaonwvle NOcoous:

Anmnapat ®OC; bapomerp; Mukpomanomerp; Habop apeomerpos; [Ipubop razossix 3akoHoB; [Ipudop
Tenpans; Crpykrypa kpuctamudyeckas; Tepmomerpsl; Tepmomerp nemoHcrpall.; TypOuHa BoxsHas;
TypOuna Ilensmana; [ap I'paBuzanga; I'npu go 200r.; Pa3zpes mapoBoii mamnel; M3mydenue TeMHOTO
U CBETJIOrO Tela NpU OAHOM Temmeparype; M3mepurens TemmepaTypsl M BiaxHocTd; M3mepurens
TeIIonpoBoAHOCTH; OBepxel MNpPOEKTOp; YCTaHOBKAa JIEMOHCTpalMoHHas «Bs3kocTe razoBy;
VYcraHoBka JeMOHCTpalnuoHHass «TemmonpoBoaHocTh rasob»; CooOmaronecs cocynasl; HaGop
KamwuisipoB; OrHUBO BO3IYIIHOE; MOAENb Ui IEMOHCTpAlui OpOYHOBCKOTO ABIbKeHUs; [Ipubop s
U3y4eHHsI TeII0eMKOCTH Tesr; Habop CBUHIIOBBIX LIMIIMHIPOB.

Jlabopamopuoe obopyoosanue:

YcranoBka i1 onpeaeneHus KodppuureHTa BI3KOCTH BO3/1yXa; Y CTaHOBKA IS ONIpeIeJICHUs
OTHOILIECHHUS TEIUIOEMKOCTEN BO3/1yXa; Y CTaHOBKA JUIsl ONIPEIEICHNsI OTHOLIEHUS! YAEIbHOU
TEIIOEMKOCTH; Y CTAHOBKA JUUIsl U3MEPEHMS TEIUIOThI apooOpa3oBaHMsl; Y CTAHOBKA JJIsl OLPEACTICHUS
(a30BbIX IEPEXO/IOB B BEILIECTBE; Y CTAHOBKA ISl ONIPEIEICHHS] YHUBEPCAIbHOM ra30BOM OCTOSHHOM;
N3mepurens Temnepatypsl U BiaxxHoctu UBTM 7TM2; VcranoBka «3yueHue TEmionpoBOAUMOCTH U
TEMIEPATYPOIPOBOAUMOCTH TBEPABIX TeN»; Y cTaHOBKA «V3yueHue pacnpesiesieHus: TEpMO3JIEKTPOHOB
10 CKOPOCTHU U SHEPTUNY;

TexHuueckue cpeacTsa 00yueHHs.
1. MynbTuUMeaRA-TIPOEKTOP
2. HoytOyk

6.2. J/IueH3MOHHOEe MPOrpaMMHoe o0ecrevyeHne
IIpoepammnoe obecneuenue: onepayuonHas cCucmema, AHMUSUPYCHASL NPOZPAMMA, UHMepHem-opaysep,
nakem 0@QUCHBIX NPOSPAMM. INeKMPOHHO-OUOIUOMEYHASI CUCTNEMA.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B o6pa3oBarenbHOM mpoiiecce UCIONIb3YI0TCS aKTUBHBIE M UHTEPAKTUBHBIE ()OPMBI TIPOBEICHHUS
3aHITHIA (AaKTUBHBIC W WHTEPAKTHBHBIC JICKIIMH, KOMITBIOTEPHBIC CUMYJISIUHU, TUCKYCCHH, JEIOBBIC U
pOJIEBBIE UTPHI, pa300p KOHKPETHBIX CUTYAIlHii), pa3BUBAIONINE y OOy4YaOIUXCS HAaBBIKM KOMAaHIHOU
paboThI, MEKIMIHOCTHOW KOMMYHHKAITNH, TIPUHITHS PEIICHUH, JTUACPCKAX KA4eCTB U (DOPMHUPYIOITUE
KOMIETeHIIMH. Takxke, BO3MOKHO MPUMEHEHHE AMCTAHIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOTHUH,
UCTIOJIb3YEMBIX TIPY PEATTU3AIUN PA3INIHBIX BHJIOB YI4eOHOH paOOTHI.

[Tpn HEOOXOAMMOCTH B 00pa30BaTEIHHOM IMPOILIECCE MPUMEHSIFOTCS METOJAbl M TEXHOIOTHUH,
o0Jieryaromue BOCIpUATHE HHPOpMAMKU 00yJarONUMUCS WHBATUIAMHA U JIUIIAMH C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3710p0oBbsi (OB3).

VIIl. OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHUHU
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MNPOMEXYTOYHOM ATTECTAIIUH

8.1. OneHo4Hble MaTepHAJIbI VI NPOBECHNS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH

KonTtpons popmupoanus komnerennuu //K-1

1. YcranoBuTe TpaAMIIMOHHYIO MTOCIIEOBATEILHOCTD U3YUeHUS TeM pasnena «MexaHukay, B
COOTBETCTBUU C €€ U3YUEHHUEM Ha YPOBHE CPEIHEro 00LIEro 00pa3oBaHUs:

6. 'mapomexanunka

1. KunemaTruka MaTepHaJIbHON TOYKH U TBEPAOIO TeJia
2. 3akonbl Mmexanuku HeroTona

4.3aK0HBI COXpaHEeHUsI B MEXaHUKe

3. Cuiibl B MeXaHUKe

5. Cratuka TBepao0ro reja

ok wnE

2. YCTaHOBUTE TPAIUIIMOHHYIO ITOCIICIOBATEIILHOCTh H3YUCHHSI TEM pazjeinia «MoseKyspHast
¢uzuka. TernoBble ABICHUA», B COOTBETCTBUU C €€ U3YUCHHEM Ha YPOBHE CPETHEro 00IIero
o0pa3zoBaHus:

1. 5. OcHOBBI TEPMOANHAMUKH

2. 2. YpaBHeHHEe COCTOSTHUS H1€aTbHOr0 ra3a. 'a3oBble 3aKOHBI.

3. 1. Moseky/isipHO-KHHETHYeCKasl TeOPUs

4. 4. Tsepavble Tena

5. 3.7Kuakocru u rasel

3. [puHIwmn B O0YYCHUU Ipe/IoaracT BO3SMOXHOCTh BHIOOpA U aanTaiuu
00pa3oBaTeNIbHOTO MpoIecca IS YAOBICTBOPCHUS MOTPEOHOCTEH KaXKIOT0 y4aIerocs.
BApUMATHBHOCTH

4. TlepeMeHHOE MATHUTHOE OJIE MTIOPOK/IAET BUXPEBOE
(3yIeKTpHYEcKOe ToJIe)

Kontpons popmupoBanus komnerenuuu /7K-2

1. IlepBblil 3aK0OH TEPMOJIMHAMUKH 3TO YaCTHBIHN Ccllyyall 3aKOHa
(coxpaHeHUsl JHEPTHUH)

2.
Jlana cucremMa TO4YEUHBIX 3apsoB B BaKyyMe€ H 3aMKHYTbHIE

MOBEPXHOCTH S;,S, U S, MPUYEM MOBEPXHOCTh S; OXBATHIBACT
MOBEPXHOCTh ~ S,, KOTOpas B CBOKO OYepeab OXBATHIBACT

MOBEPXHOCTh S, (puc.). [ToTox HaIpsKEHHOCTH

3JIEKTPOCTATUYECKOTO OISl OTJIMYEH OT HYJISI CKBO3b ...
1) noBepxHocTh S;; 2) MOBEPXHOCTH S,; 3) MOBEPXHOCTH Sj; 4)

MIOBEPXHOCTH S, U Sy

3. ATmocdepHoe siBieHne Pamyra o0yciioBieHo:
1. nudpaxmueii cera
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2. uHTepdepeHIuei cBeTa

3. mossipu3aiuen ceera

4. nucmepcueii cBera
4., Iluxaudeckas (Kpyrosas) 4acToTa KoJieOaHUN XapaKTepHU3yeT U3MEHEHUE
KoJie0aHUH B €IMHUILY BpEMEHHU.

(daswr)

ﬂMCKyCCM}Z no memam 3aHAMUL ¢ cemurnapamu

ITokaszarenu Kpurepuu
CopneprkaHue perivK 1 BRICTyIUICHUH | YeTkoe, HaydHOe apryMEeHTHPOBAHUE CBOEH MO3UIUH.
HpaBI/IHBHOC N YMCCTHOC MCITIOJIb30BAHUC TCPMHUHOJIOTUH.
KoppekTHOCTb IoBe1eHus Jlo6porkenaTesIbHOCTh 10 OTHOLIEHUIO K ONIIOHEHTaM.
KoHCTpyKTHBHAs KpUTHKA MHEHMSI COOECETHUKA.
CriocoOHOCTh K KOMIIPOMUCCHOMY Pa3peLIeHUI0 CIIOPHBIX
MOMCHTOB.
KoppekTHO HCI01b3yeT 3aMMCTBOBAaHHYIO apr'yMEHTAIIHIO
(J1es1aeT CChIIKU Ha aBTOPOB).
Kan,Typa O6HI€HI/I$I, opraHnusanunsa YeTras opranu3anys BbICKa3bIBaHHA: CBA3HOCTD,
pEUYEeBOro BbICKAa3bIBAaHUS JIOTUYHOCTb, LIEIIOCTHOCTb.
EcrectBeHHOCTH pcuu, OTCYTCTBHUC IITAMIIOB.
JlerkocTh BOCIIpUSITHS PEYH HA CIIyX.

IIkaja oueHnBaHMs: 3a4TEHO — COOTBETCTBHE OOJIbIIEH YaCTH KPUTEPUEB;
HE 3a4TEHO — HECOOTBETCTBUE OO0JIbIIIEH YaCTH KPUTEPUEB

Pewenue 3a0au (npumepol 3a0au)

Pa3nea 1. Mexanuka.
3agaya 1. CamoseT JETUT OTHOCHTEIBHO BO3jyXxa co ckopocThio Vo =800 xm/uac. Berep nyer ¢
3amajga Ha BOCTOK cO CKopocThio U=15 m/c. C kakoil CKOPOCTBIO V camoieT OyaeT JBUTaThCsI

OTHOCHUTEIILHO 3€MJTH, U IO/ KaKMM yIJIOM ¢ K MEpPHUIHaHy HaJo0 JepXkKaTh Kypc, 4TOOBI IepeMenieHue
ObLJI0: a) Ha foT; 0) HA ceBep; B) Ha 3amMaj; I') Ha BOCTOK?

3agaua 2. Teno mamaer ¢ BeicoTel h=19,6m ¢ HavanpHO# ckopocThio Vy =0. Kakoit myts mpoiiner
TEJI0 3a NepBYI0 U nocneaHiow 0,1c cBoero ABmxeHus?

3agaua 3. Kamenb OpolleH TOpPU3OHTAIBLHO €O CKOpocThio V, =15m/c. Haiitu HOpMmansHOE &, U
TaHTEHIMAJIbHOE A, YCKOPEHHs KaMHs dyepe3 Bpems t =1C ¢ mocie Havana ABMKEHHUS.

3agaua 4. Komeco, Bpamasich paBHO 3aMeJIeHHO, 3a BpeMsi t=1CyMeHBIIMIO CBOIO YacTOTy C
n, =30006/ mun no n, =18006/ mun. Haiitu yrinosoe yckopenue & Koneca u uucio o6oporos N
KoOJIeca 3a 3TO BpeMsl.

3agaya 5. 3aBUCHMOCTH MpPOHAEHHOrO TEJIOM HYTH S OT BpeMeHu { 3amaercs ypaBHEHUEM
s=A—Bt+Ct?, rme A=6mx,B=3m/c,C=2mlc*. Haiitu CPEHIOI0 CKOPOCTh U CPeIHEe YCKOPEHHUE
TeNa JUIs MHTepBasia BpeMeHn lc <t <4cl.

3agaya 6. CranpHas IPOBOJIOKAa HEKOTOPOTO AUAMETpa BblAepkuBaeT cuity HaTsbkeHus T = 4,4 kH. C
KakUM HauOOJIBIINM YCKOPEHHEM MOXKHO MOJHUMATh Ipy3 Maccoil m = 400 Kr, mOJBEIIEHHBIN Ha ATOM
IIPOBOJIOKE, YTOOBI OHA HE Pa30pPBaJIaCh.

3agaua 7. KaMeHb nagaeT ¢ HEKOTOPOI BBICOTHI B TeueHHe BpeMeHu t = 1,43 c. HaliTu kuHeTnyeckyro
Wi 1 motennmansayro W, SHEpruu KaMHs B CpeIHel Touke myTu. Macca kaMHsI m = 2 KT.
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3anauya 8. MOTOLUMKIMCT €AET MO TOPU3OHTAIILHON 10pOre CO CKOPOCTBIO V = 72 KM/, jerast HOBOPOT
panuycom R = 100 m. Ha kakoif yron ¢« mnpu 3TOM OH JOJDKEH HAKIOHUTHCS, YTOOBI HE yMacTh MPHU
IOBOpOTE?

3agaua 9. VIcKkycCTBEHHBIM CIIYTHUK 3EMIIM JABHXKETCS 1O KPYrOoBOW OpOWTE B INIOCKOCTH JKBATOpa C
3amaga Ha BOCTOK. Ha kakoii BeicoTe h OT moBepxHOCTH 3eMiM JOKEH HAaXOIAUTHCSA 3TOT CIYTHHK,
YTOOBI OH OBLJI HEMOJABUKEH IO OTHOILEHHIO K HAOJIIOAATEN0, KOTOPbII HaxoauTcs Ha 3emie?

3anaua 10. K 06oxy omHopoaHoro aucka pagumycoM R = 0,2 M npusnokeHa xacarenbHas cuina F = 98,1

H. Tlpu Bpamenun Ha TucK aeiicTByeT MomeHT cuit Tpenus M, , =981 H - m . Haiitu Maccy m JHCKOB,

2
€CJIM U3BECTHO, YTO JUCK BPAIIaeTcs ¢ yrioBeiM yckoperueM € =100 padlc”.

3agauya 11. Manpunk KaTuT 00pydY MO TOPU3OHTAIBHOM JOpOre cO CKOPOCThIO vV = 7,2 kM/4. Ha kakoe
PacCTOSIHUE S MOXET BKAaTUThCS OOpyd Ha TOPKY 3a CYET €ro KMHETHYECKOW dHepruu? YKJIOH TOPKH
paBeHd 10 M Ha kaxapie 100 M myTH.
3agaua 12. OgHOpOaHBIA cTepkeHb umHOW | = 85 CcM moJBemieH Ha TOPU3OHTAILHOH OCH,
MPOXOJAIICH Yepe3 BEpXHUU KOHeI cTepkHsA. Kakyio CKOpOCTh V HAJ0 COOOIIUTh HUKHEMY KOHITY
CTEPIKHsI, YTOOBI OH CJIeJIal IMOJHBIH 000POT BOKPYT Oocu?
3agaua 13. O6pyy nuamerpom D = 56,5 cM BUCHT Ha T'BO3/le, BOUTOM B CTE€HKY, U COBEpILIAET Majbie
KOJIeOaHMs B IJIOCKOCTH, NapajuieabHoi cTeHe. Haiitu nepuox kosnebanuii T oOpyya.
3agaua 14. B nuHe mumHapuyeckoro cocyna auamerpomM D = 0,5 M umeeTcss Kpyrjioe OTBEpCTHE
muametpoMm d = 1 cM. HaiiTu 3aBUCHMOCTDh CKOPOCTH MOHMKEHHSI YPOBHS BOJIBI B COCYJI€ OT BBICOTHI h
3TOro ypoBHs. HaiiTu 3HaueHune 3Toit cKopocTu Jyist BEICOTHI h = 0,2 M.
3agaua 15. [IpoOKOBBIN MIAPUK PAAMYCOM I' = 5 MM BCIUIBIBACT B COCY/E, HATIOJHEHHOM KacTOPOBBIM
MaciaoMm. HailTu auHaAMHUYECKYyI0 M KHUHEMATHYECKYIO BSI3KOCTH KAacTOPOBOTO Macia, €CIH IIapuK
BCILIBIBAET C MOCTOSIHHOM CKOPOCThIO V = 3,5 cm/c.

Pazgen 2. DiaekTpoaMHAMHKA.
3agaua 1. B BepmmHax paBHOCTOPOHHErO TPEYroJIbHUKA HAXOJATCS OJUHAKOBBIC MOJIOKUTEIbHBIE

sapsinbl Q =2nKn. Kakoii orpunarenpbiii 3apsin Q HE0O0X0IMMO IOMECTUTH B LICHTDP TPEYrOJIbHHKA,

YTOOBI CUJIA IPUTSHKEHUS C €T0 CTOPOHBI YPaBHOBECHIIA CUJIbl OTTAJIKUBAHUS [TOJIOKUTEIBHBIX 3aps10B?
3agaya 2. DJEKTPOCTATUYECKOE TMOJ€ CO3/aeTcsi OECKOHEYHOW TMpsSMOl HUTHIO 3apsiKEHHOMN
paBHOMEPHO ¢ JUHEHHOH TIoTHOCTRIO = 50 nKi/cm. OnpenenuTe 4ncaoBoe 3HAYCHNUE W HAIPABICHUE
rpaJueHTa OTEHIMAJIa B TOYKE Ha pacCTOsHUU I = 0,5 M OT HUTH.

3agaua 3. PaccrosiHue Mexay IlacTUHaMU IIOCKOTO KOHAeHcaTopa d = 5 MM, pa3HOCTh NOTEHIIMAJIOB
U = 1,2 xB. Onpegenute: 1) moBepXHOCTHYIO TUIOTHOCTH 3apsifa Ha IJIACTMHAX KOHIEHcATopa; 2)
MOBEPXHOCTHYIO IUIOTHOCTh CBSI3AHHBIX 3apsAJ0B HAa JUDJIEKTPUKE, €CIM HW3BECTHO, UTO
JUDJIEKTPUYECKAsi BOCIIPUUMYHMBOCTD JUAJIEKTPUKA, 3alIOJIHAIOIIErO MPOCTPAHCTBO MEXAY IIJIACTHHAMU,
paBHa €IUHUILIE.

3anaua 4. [lo menqHomMy npoBoAHUKY ceueHuem 0,8 mm? Teuer Tok 80 MA. Haiigute CPEIIHIOI0 CKOPOCTh
YIOPSAOYEHHOTO IBUKEHUS MIEKTPOHOB BAOJb NIPOBOJHUKA, MPEATOaras, YTo Ha KaXKIblii aTOM MeIu
MIPUXOUTCS OIUH CBOOOHBIN AeKTpoH. [ImoTHOCTE Meu paBHa 8,9 1/cM3.

3anaua S. Haiitu conporusnenue R xene3noro crepxxus quamerpom d = 1 cM, eciiu Macca CTEpKHSI m
=1 kr.

3agaya 6. OnemeHT c¢ ».4.c. € = 1,6 B nmeer BHyTpeHHee conpotusienue r = 0,5 Om. Haiitu x..a. m
sJIeMeHTa TIpu Toke B menu [ = 2,4 A.

3agauya 7. HarpeBarenb 2J€KTpUUECKOTO YallHUKA UMEET B CEKUUU. [Ipn BKIIOUEHUM OJHON U3 HUX
BOJIa B YallHUKE 3aKUIIUT Yyepe3 BpeMsl 15 MuH, Ipu BKIIFOUEHHH Apyroil — 4depes Bpems 30 muH. Yepes
Kakoe BpeMsl T 3aKUIUT BOJa B YallHUKE, €CIU BKIIOYUTH 00€ CEeKIMH: a) MOCel0BaTelIbHO; 0)
napasieabHO?

3anaua 8. Haiitu konnyectBo TemoTsl QT, BBIAETHUBINEECS B €IMHHUILY BPEMEHU B €IMHUIE 00BeMa
MEJIHOT'O TIPOBOJIA MPH TUIOTHOCTH ToKa j = 300 kA/M2.

3agaua 9. CkopocTh camolieTa ¢ peaKTUBHBIM JiBHrareiaeM paBHa 950 xkm/u. HaiiTu 3.4.c. MHIyKIUH,
BO3HUKAIOIIYI0 Ha KOHLAX KpbUIbEB TaKOro CaMoJIeTa, €cld BepTUKaJIbHasg COCTaBJISIOLIAs
HaNpsHKEHHOCTH 3€MHOTro MarHuTHoro noist He = 39,8 A/m u pa3max kpbuibeB camouieta | = 12,5 m.
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3agaua 10. Karymka amunoit 1 = 20 cm umeer N = 400 ButkoB. [Inomanp monepeyHOro cedeHus
KaTyIIKu S = 9cm?. Haittu WHIYKTUBHOCTH KaTymku, KakoBa Oy/eT MHIYKTHBHOCTh Ly KaTyIIKu, eciu
BHYTPb KaTYIIKU BBEJCH KEJIE3HbIN cepleuHuK? MaruuTHasi IpOHUIIAEMOCTh MaTepHalia CepAeHHIKa L
= 400.
3agaua 11. Karymka numeer unayktuBHocts L = 0,2 I'n u conporusnenue R = 1,64 Om. Bo ckonbko
pa3 yMEHBIINTCA TOK B Karymike yepe3 Bpems t = 0,05 ¢ mocie Toro, Kak 3.71.C. BHIKJIIOYEHA M KaTyIlKa
3aMKHYTa HAaKOPOTKO?
3amauya 12. B marautHOM nosie, uHAYKIKSA KoToporo B = 0,05 T, noMmenieHa KaTymika, CoCTosimas 13
N = 200 ButkoB npoBojoku. Conporuienue katymku R = 40 Om; momaas nornepeyHoro ceyeHus S
=12 eM% Karymika nmomenieHa tak, 4To €€ 0Cb COCTaBJAeT yroJ oo = 60° ¢ HanpaBJIeHUEM MAarHUTHOTO
nosist. Kakoe Konm4ecTBo 3eKTpUYeCcTBa ( MPOMAET MO KaTyIIKe IPU UCUE3HOBEHUU MAarHUTHOTO MOJIs?
3agaua 13. Kakyro MHIYKTUBHOCTH L Ha/l0 BKIIIOUNTH B KOJIEOATEIbHBINH KOHTYP, YTOOBI MPU €MKOCTH
C =2 Mx® nonyuuts yacroty v = 1000 I'u?
3anaua 14. KonebarenbHpIi KOHTYp COCTOMT M3 KOHAeHcaTopa eMKocThio C = 0,2 MK®D H KaTyIlIku ¢
uHAYKTUBHOCTBIO L = 5,07 MI'H. IIpu kakom norapudmudeckoM aeKkpeMeHTe 3aTyxaHusi N pa3sHOCTh
MOTEHLIMAJIOB Ha OOKJIa/JKaX KOHJeHcaTtopa 3a Bpems t = 1 Mc ymeHbIIUTCS B Tpu pasza? KakoBo mpu
3TOM compoTuBjieHne R koHTypa?
3amaua 15. B uens nepemenHoro toka HamnpspkeHuem U = 220 B u yactroroit v = 50 'l BKIIFOYEHBI
nocaeaoBaTeabHO eMKoCcTh C = 35,4 Mmx®, conporuBierane R = 100 Om u ungyktuBHocth L = 0,7 I'H.
Haiitu tox I B menu u mnagenuss HampspkeHuss Uc, Ugp m UL Ha €MKOCTH, CONPOTHBICHUU U
WHyKTUBHOCTH.

Pazgen 3. OnrTuka.
3anaua 1. CBeTWIIBHUK, UMEIOLIHI (hOpMY 1LIapa ¢ paauycoM I ;= 6 CM, HaXOUTCs Ha paccTosiHuu h = 3
M OT mojia. SIpKoCcTh CBeTHJIbHWKA paBHas B = 2:10 * kn /M® He 3aBHCHT OT HanpasieHusa. Haitu
OCBEILIEHHOCTb I10JIa TI0]T CBETHJILHUKOM U €r0 CBETUMOCTb.
3angava 2. Jlamna, nojBenieHHas K MOTOJIKY, 1a€T B TOPU30HTAJILHOM HaIlpaBJIEHUU CUITY cBeTa B 60 K.
Kakoli cBeTOoBOW MOTOK MajaeT Ha KapTUHY Iuiomanso 0.5 M2, BECAIIYI0 BEpTHUKAJIbHO HAa CTEHE Ha
paccTositHuM 4 M OT JIaMIIbl, €CJIM Ha MPOTHUBOIIOJIOKHONW CTOPOHE HAXOIUTCS OOJIBIIOE 3EpKajio Ha
PacCTOHUU 2 M OT JIAMITHI.
3angaua 3. JIyd cBeTa BHIXOJUT U3 )KUIKOCTH B BO3AyX. CKOpPOCTh cBeTa B 3TOM xuakoctu 2,02-10 8 w/c.
Onpenenure npeAesbHbIA Yo MOJHOTO BHYTPEHHETO OTPAKEHUS HA TPAHULIE KUIKOCTh- BO3/IYX.
3anaua 4. PazHocts (a3 aByx uHTEpGEpUPYIOMIUX JTydeid MOHOXPOMATHYECKOTO CBeTa (JJIMHA BOJIHBI
600 M) paBHa 7 . Uemy paBHa pa3HOCTh XOJla ITUX Jiyued ? YcuineHue uinu ociabieHue cBera Oyaer
HaOoaaThCs B pe3ynbrare nuurepdepennun ? OTBeT 000CHOBATS.
3agaua 5. Paccrosnue mexnay mensmu B onbiTe FOnra 0,5 mwm, anmuna BoaHbel 550 HM. KakoBo
paccTosiHue OT WIeNIel 70 DKpaHa, €ClId PACCTOSHHUE MEXIY COCETHHUMH TEMHBIMU TMOJIOCAMU Ha HEM
paBHO 1 MM ? Kak MOXHO yIydIIUTh YCIOBUS HAOMI0IeHUs HHTeP()EPEHIIMOHHOW KapTUHBI 7
3agaya 6. Ha meumsHyo oierky (n=1,3) magator myan (A=550 mum) mox yrmom 30°. Ilpu kakoit
HaWMEHBIIICH TONIIMHE TJICHKU OTPAKEHHBIE JTy4d OYIyT MAaKCUMAJIbHO YCUIIEHBI HHTEp(EpEeHIIHEH?
3anauya 7. Ha nuadparmy c KpyriabiM OTBepCcTHEM pamuycoM p = 1,2 MM MmagaeT HOPMAalbHO
MOHOXpOMaTH4YeCKui cBeT ¢ umHOM BOJMHBI 500 HM. CBeTNBIM WIM TEMHBIM OyAeT IEHTP
TG PaKIIMOHHON KapTUHBI Ha DKpaHe, HaXOSIIeMCs Ha pacCTOSIHUH 1 M OT nuadparmol?
3agaua 8. Ilog xakum yriaom Oyzaer HaOmroAaTbes 3€l€HAs JIMHUS PTYTH JJIMHOM BOJIHBI 546,1 HM B
CIIEKTpe MEPBOTO MOPSAKA, eCiu AuQpaKkIHoHHas perieTka umeeT Ha 1 MM 600 mrpuxoB. Onpenenure
YTJIOBYIO JUCTIEPCHUIO PEIIETKH JJISI TOM JTMHBI BOJHBI B CIIEKTPE TIEPBOTO TOPSIIKA.
3amaya 9. IHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOIIEAIIET0 Yepe3 MOJApOorl, YMEHbIIMIach B 4,5
pa3a. Bo ckoibKO pa3 OHa yMEHBIIUTCS, €CJIM BTOPOM TaKoOM ke MOJISIpOU] MOCTaBUTH 3a MEPBBIM TaK,
9TOOBI YO MEXAY TUIOCKOCTSMH TOJSPU3ANNH UX OBLI 60%? Koaddumnuent nornomenuss B 000oux
MOJISIPOUaX OJUHAKOBBIM.
3agaua 10. Ilox kakuM yriaoM JOODKEH TManaTh Jyd Ha TOBEPXHOCTh BEIIECTBA, YTOOBI YyTrOJ
npenoMiieHusT ObUT B JBa pa3a MEHbINE yIiia OTPAKEHHs. YTON TOJHOW MONSPHU3AIUU ISl STOTO
BewecTsa 58°.
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3anaua 11. [TpenenbHbIN yro NOIHOTO BHYTPEHHETO OTPAXKEHHUS JUIsl HEKOTOPOT'O BEILIECTBA PaBeH 45°.
UeMy paBeH 7151 3TOTO BEIMIECTBA YIOJI MOJHOM MOJIsIpU3auu’?

Pasznen 4. KBanToBas pusuka.
3anaua 1. Ha noBepxHoCTh Oapus (padbora Beixoaa 2,48 3B) mamaet cBeT ¢ piuuHou BoiHBI A =500 mm
. UeMy paBHBI MaKCUMaJIbHbIE CKOPOCTh M KHHETHUECKAs SHEPTHs (POTOIITEKTPOHOB?

3agaua 2. ®orodddexT B MeTaie HAYMHAECTCS IPU 4acTOTE CBETa V) =6-10" I'y. BeipbiBacMble U3

3TOTO MeTalla JEKTPOHBI MOJHOCTBhIO 3anepkuBatorcsi Hamnpstkenuem U =0,8B. Haiinure vactoty
CBETa, NaJJalolIero Ha MeTaIll.

3agaua 3. ®otoH c sHeprueit 16,5 3B BBIOWI 2IEKTPOH U3 HEBO30YKIEHHOTO aroMa Bojiopoaa. Kakyro
CKOPOCTb OyZI€T UMETH JIEKTPOH BIAJIU OT Aapa?

3agaua 4. Beruncnute nocrosiHHylo PunGepra, eciiv W3BECTHO, YTO Ui MOHOB TENUSl Pa3HOCTDb JUJIMH
BOJIH MEX/1y F'OJIOBHBIMU JTUHUSAMU cepuil banbmepa u Jlalimana pasnHa 133,7 Hwm.

3agaua 5. ATom BOJOpO/Ia HAXOAUTCS B BO3OYXKIACHHOM cocTossHUM ¢ N=4. OnpenenauTe AJIMHBI BOJTH
BO3MOYKHBIX CIIEKTPAJIbHBIX JIMHUW B CIIEKTPE MPHU MEPEXOE aTOMa B OCHOBHOE COCTOSTHUE.

3amaua 6. [lonp3ysce Teopueit bopa, ompenenure sl OJHOKPATHO HMOHW30BAHHOTO aTroMa TeJIMs
paauyc rnepBoi 6OPOBCKOM OPOUTHI, MOTEHIIMAJI HOHU3ALIUH.

3agaua 7. Kakomy sneMeHTY NPUHAMICKHUT BOJOPOAOINOAOOHBIN CIEKTP, JJIUHBI BOJIH KOTOPOTO B
YeThIpE pa3a Kopoue, YeEM y aTOMapHOTro Bojiopoaa?

3agauya 8. YV kakoro BoJopoI0NOJ00HOTO aroMa pPa3HOCTh JIMH BOJIH MEXKIY TOJOBHBIMH JTUHUSMU
cepuit banbmepa u Jlaiimana paBaa 59,3 um?

3agaua 9. Haiitu quny BonHbI e bpoiis s sieKTpoHa, JBUXKYIIETOCsS Ha MepBON OOpOBCKOI
opOuTe B aTOME BOJIOPO/IA.

3agaua 10. Yactuna B 0MHOMEPHOM IPSIMOYTOIBHOM «IIOTEHIUAIBHOMN sMe» IUPHHON / ¢ GECKOHETHO
BBICOKUMH «CTEHKaMH» HaXOJUTCS B BO30YxaeHHOM coctosHuu (N = 2). Onpenenure BEPOATHOCT
oOHapy»eHust yacTuIlbl B o0mactu 3/8¢ < x<5/8(.

3amauall. [lnuna Boausl A u3dydaemoro atomoM (otona cocrapiser 0,6 Mk . IIpuHuMas Bpems

-8 o
Ku3HH BO30OYxaeHHOro cocrosiuusi At=107C, ompemenure OTHOLIEHHE ECTECTBEHHOW IIMPHHBI
HHEPTEeTUYECKOTO YPOBHSI, HA KOTOPBIA OBUT BO30YKICH AIEKTPOH, K SHEPTHH, U3TYIEHHOW aTOMOM.

3amaua 12. J/lonvrcats HEJOCTAIOMINN JIEMEHT B siIEpHOM peakimu: X( P, n)ngr.

3amaua 13. OnpeaenuTs SHEPTUIO IACPHON PEaAKIIUH: 37,Li( p,n) Z Be.

238,
3agaua 14. Cxonbko anbda- 1 GeTa-pacnagoB HCIBITHIBACT ‘o, U , NpeBpalasch B KOHCYHOM HTOTE B

CTaOWJIbHBII 23;5 Pb?

3anaua 15. Snpo uzoromna 2glngi MOJIYYHJIOCh U3 JIPYrOTO Sipa MOcjie OJHOTO anbda - U OJHOTO OeTa-

pacmniaga. Yo 310 32 sa1po?

Pasznen 5. MoJsekyasapHas GpU3MKa H TEPMOTUHAMHUKA.
3agauya 1. bauion oOvemoMm 12 51 HamosiHeH a3otoM npu Aasinenun 8,1 MIla u temneparype t = 17° C.
Kakas macca m a3ora HaxoauTcs B Oamnone?
3agaua 2. [Ipu Temneparype t = 50° C maBnenue HachiieHHOro BoasHoro mapa 12,3 xlla. Haiitu
IUIOTHOCTh BOJSIHOTO Tapa.
3agaua 3. Kakoe uyucio Moiekyn1 n coAepX HUT €IMHMIIa oObeMa cocyna npu temmeparype 10°C u
nmasiennu 1,33-10-9 I1a?
3anaua 4. Kakoe uncio MOJIEKYJ IByXaTOMHOTO ra3a conepkuT oobem 10 cm3 npu naBnenuu 5,3 klla
u Temmeparype t27° C? Kakoit s3Heprueii TemioBoro JIBMKCHHS 001aaf0T 3TH MOJICKYIIbI?
3anaua 5. [lns HarpeBaHusi HEKOTOpPOU Macchl Taza Ha 50° C mpu MOCTOSTHHOM JTAaBJICHUH HEOOXOAMMO
3aTpatuth KonnuecTBO TemioTel 670 /x. Ecnu aTy e Maccy raza oxnaauts Ha 100°C npu mocTostHHOM
o0beme, TO BhIACIACTCS KonmmdecTBO TermoTel 1005 k. Kakoe dwmcmo crereHeidr ¢cBOOOABI MMEIOT
MOJIEKYJIBI 3TOTO Traza?
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3anauya 6. Haiitu cpeaHioo IIHMHY CBOOOTHOTO MpoOera MOJIEKyJ YIJIEKHCIOTo Ta3a MpH TeMIepaType
100° C u paBaennu 13,3 Ila. luameTp MoJieKyn yriiekuciaoro raza ¢ = 0,32 am.

3apaua 7. Haiitu ko3 dunuent quddy3uu D reaus npu HOpMaabHBIX YCIOBUSX.

3anaua 8. [Ipu n306apuueckoM pacHIMPEHUH JIBYXaTOMHOIO ra3a Oblia coBepiieHa padora 156,8 J[x.
Kakoe konu4ecTBO TEII0ThI OBLIIO COOOIICHO Tra3y?

3amaua 9. /o xakoil Temreparypsl tp OXJaguTCA BO31AyX, Haxomsamuiics npu t; = 0° C, ecau oH
pacuiupsieTcs aguabaTudecku oT oobema Vi 110 V,=2V;.

3agaua 10. VMneanpHas TersioBas MaiiydHa, padoTtaromias mo 1nukiy KapHo, coBepiiaer 3a OJuUH LUK
paboty 73,5 xJIx. Temmneparypa narpeBarens t; = 100 °C, temneparypa xonoawiabHuka t, = 0 °C.
HaiiTu k1. m nukiia, KOJIW4YecTBO TEIUIOTH Q1, MOJlydaeMoe MaIlIMHOM 3a OIUH LIMKJI OT HarpeBartens, u
KOJIMYECTBO TEIIOTHI Q2, OT/IaBaEMOE 3a OJUH IIUKJI XOJOIUIILHUKY.

3anaua 11. Haiitu npupoct AS 3HTpOonMY npu npespamieHnu Maccel 1 T Boasl nipu (t = 0° C) B map (t,
=100° C).

3agaua 12. V3MeHeHHe SHTPONUM Ha ydacTKe MEXIy AByMms aauabatamu B 1ukie Kapao AS = 4,19
k/[x/K. Paznocts Temmeparyp mexnay asyms nzorepmamu AT = 100 K. Kakoe konmuecTBo TerioTsl Q
npeBpaniaercs B paboTy B 3TOM LUKJIE?

3apgauya 13. B 3akpeitom cocyme ooremom V = 0,5 M® HaxomuTes KomuuecTBo V = 0,6 KMOJb
yriiekucioro raza npu aasieHuud p = 3 MIla. [lonas3ysce ypaBHenuem Ban-nep-Baanbca, HaiiTh, BO
CKOJIBKO Pa3 HaJ0 YBEIUYUTH TEMIIEPATYPY ra3a, YToObI 1aBJIICHUE YBETUYMIOCH BJIBOE.

3agaua 14. Bo cKoibKO pa3 MIOTHOCTh Py HACBILIEHHOTO BOASHOrO mapa mnpu temneparype t = 16° C
MEHBIIIE TIJIOTHOCTHU P BOJIBI.

3agaua 15. Temneparypa miasnenus xene3a usmensiercs Ha AT = 0,012 K npu uzmenenun napieHus
Ha Ap = 98 klla. Hackonpko MeHs€TCsI IpU IJIaBJIEHUH 00bEM KOJIMUYECTBA vV = 1 KMOJIb kene3a?

ITokaszarenn Kpurepun
[ToHumaHue yciaoBus 3a1a4u | e Kpatkas 3anuch ycioBusi.
o Hcnonb3oBanue GU3NUECKON CUMBOIMKH.
. 3anuch equHUL U3MepeHus u nepesoa ux 8 CU
o Xoporree opopmiieHre pabOThI, YeTKHE PUCYHKU U
YEePTEXKH.
o HaxoxxaeHue u 3anuch HE0OXOIMMBIX TAOJUYHBIX U
JIOTIOJIHUTEIIBHBIX JAHHBIX.
[Inan pemenus 3amxaun . O060CHOBaHHOCTH BBIOOPA MOJIENH (PU3UUECKOTO

npouecca 1 pusndeckux GopMyI1 Ui peleHus.
° PanmonanbsHsbIi crioco0 perieHus
o 3anuce Gopmyn

Ocy1ecTBieHne peneHus . BriBon pacuetHbIx(0il) popmyn(sl), pelieHre 3aaun
B 001IIEM BHJIE
o Marematuueckue — ONEpallMd  C  €JUHUIAMH
u3MepeHus: PU3NUECKUX BETMYUH, BEIUUCIICHUS

IIpaBHIIBHOCTD PEIICHHS 33/1a9H | KpaTtkoe 00bsSICHEHHE PEIICHUSL.

o AHanu3 NoJy4YeHHBIX pe3yJIbTaTOB

IIkana oueHNBaHMsA: 3aY4TEHO — COOTBETCTBHE OOJIbIIEH YaCTH KPUTEPUEB; HE 3aUTEHO —
HECOOTBETCTBHE OOJIbILICH YaCTH KpUTEPHEB

Tecmosvie 3a0anust no Mamepuaiam 1eKyull (npumepuvl 835imvl ¢ 0EMOHCMPAYUOHHBIX 8APUAHINOE
Gedepanvroco unmepHem-3K3amena 6 chepe npogeccuonanbrozo oopasosanus (hitps://fepo.i-
exam.ru/fgos_pim_struct), a nooxooer ux peuwienuio noaHOCMbIO NPUEEOCHbI 8 CNUCKE ABMOPCKUX
Memoouueckux pazpabomox).

Pa3zgen 1. Mexanuka.
3ananue 1.
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Touka M ABHXKETCS 1O CHUPAIN C PABHOMEPHO YOBIBAIOIIEH CKOPOCTHIO B
HaIPAaBJICHUH, YKa3aHHOM CTpeNKOu. IIpu 5TOM BeM4YMHA ITOJHOTO YCKOPEHUS
TOYKH ...

Bapuanmuvi omeema:

1) ymenbiaercs; 2) yBEJINYUBAETCS; 3) He u3MeHseTCs; -~
4) paBHaA HYJIIO.

3aganue 2. MexaHnueckasi CHCTEMa COCTOUT M3 TpeX YacTull, Macchl kotopeix My =012, m, =0,2¢2,
m; = 0,32. IlepBas yacTuna HaxoquTCs B Touke ¢ koopauHatamu (1, 2, 0), BTopas — B Touke (0, 2, 1),

TpeThst — B Touke (1, 0, 1) (koopauHaTel JaHbl B canTUMeETpax). Torna Y. — KoopJuHaTa LeHTpa Mace (B

CM) —paBHA ...
3aganue 3.

PaccmarpuBaroTcss Tpu Tena: IUCK, TOHKOCTEHHAs TpyOa H 1
criomHOM map; mpuuem Mmacchl M u paguycer R mapa u |,
OCHOBaHUM AUCKa U TPYObl OJIUHAKOBBI. tv1 ]

BepHbIM i1 MOMEHTOB MHEpPLUMH PacCMaTPUBAEMBIX Tell ! - -
OTHOCHUTEJIPHO YKa3aHHBIX OCEH SIBJIIETCS COOTHOLICHHUE ... Trysa e

Bapuanmuvr omeema:

1) ;< J,<Jy;
2) J3<J;<Jy;
3) J; <, < dg;
4) J;<J =3,

Paznen 2. DiekTpoanHaMuKa.
3apanme 1. DiekTpocTaTHUECKOE IOJE€ CO3AaHO JBYMS TOYEUYHBIMHU
3apsgami: —( 1 +4(. OTHOIIGHHE TOTEHIMATA TONS, CO3JAHHOTO ‘5

a -q 2a +dq
BTOPBIM 3apsAJIOM B TOUKE A, K NOTCHIOHUATY PE3YJIbTUPYIOIIETO II0JIA B

3TOM TOYKE PaBHO ...
3ananme 2. J[Ba mpoBoAHMKa 3apspKeHbl 10 noreHuuanoB 34 B u —16 B. 3apsan 100 uKn HyXHO
HIEPEHECTH CO BTOPOT'O MPOBOJAHUKA Ha mepBblil. [Ipr 3TOM HEOOXOAUMO COBEPIIUTH PadboTy (B MK/[ic),
paBHYIO ...D
3aganue 3.

Jlana cuctemMa TOYEUHBIX 3apsIoB B BaKyyMeé M 3aMKHYThIE

MOBEPXHOCTH S;,S, U S, MPUYEM MOBEPXHOCTh S; OXBATHIBACT
MOBEPXHOCTh ~ S,, KOTOpas B CBOIO OYEpEe]b OXBATHIBAET

ITOBEPXHOCTh S; (puc.). IToTox HaIpsKEHHOCTH

3IIEKTPOCTATUYECKOTO TIOJIS OTJIMYeH OT HYJIsl CKBO3b ...
1) noBepxHocTh S;; 2) MOBEPXHOCTh S,; 3) MOBEPXHOCTH Sj; 4)

MIOBEPXHOCTH S,y U Sy

3ananue 4. [ITnna cuauT Ha TPOBOJE JIUHUHU IEKTPONEPEAAYH, COTPOTUBIEHHE KOTOPOTO 2,5:10° Om
Ha Kbl MeTp JuinHbL. Eciy mo mpoBoly TeUeT TOK CUioi 2 KA, a pacCTOsIHUE MEX/Y JlanaMH NTHIbI
COCTAaBIISIET 5 CM, TO IITULIA HAXOAUTCS IO HAITPSXKCHUEM.
Bapuanmuor omeema:

1)2,5vB; 2)2wmkB; 3)0,2B; 4)40wmB

Pa3pen 3. Onruka.
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3aganue 1. IlnockoBbImykias JMH3a BBIIYKIOM CTOPOHOM JIEKUT HA CTEKJISHHOM IIJIACTHHKE
(ycranoBka Juisa HabmoneHus kojuer, HeiotoHa). Eciau Ha m1ockyro MOBEpXHOCTh JIUMH3bI CBET C JAJITMHOU
BoiHbI 0,6 MKM TAagaeT HOPMAIbHO, TO TOJIIIMHA BO3YLIHOTO 3a30pa (B HM) B TOM MeECTE, IJE B
OTPaKEHHOM CBETE BHUJIHO IIEPBOE CBETIIOE KOJIBIIO, PABHA ...

3ananme 2. Ha nuadparmy c kpyriasiM oTBepcTHEM pamuycoMm 1 mm mamaer
HOpPMaJbHO MapajuieNIbHbIA My4YOK CBeTa ¢ JJIMHOW BoJHbI 500 nm. Ha mytu ﬁ ‘
Jy4ei, NOPOLICAIINX 4Yepe3 OTBEPCTHE, IMOMEIAT dKpaH. LleHTp .y
Tu(paKIIMOHHBIX KOJICIl Ha S3KpaHe OyneT HamOosiee TEeMHBIM (KOTna B g ‘
OTBEpCTUM YyKiajbiBatoTcsl 2 30HbI Dpenens), ecnu paccrosHue L mexny '
nuadparMoit ¥ SKpaHoM (B M) PaBHO ...

3aganue 3. [[1aCTUHKY W3 ONTHYCCKU AKTHBHOTO BEHIECTBA TOMIIMHON O =2 MM MOMECTHIM MEKITY
NapauleJIbHBIMU HUKOJISIMHU, B PE3YyJIbTaTe YEro IJIOCKOCTh MOJIIPU3ALUU MOHOXPOMAaTHYECKOTO CBETa

0
noBepaynace Ha yron @ =30 . Ilone 3peHHs MOJSIPUMETPAa CTAHET COBEPIICHHO TEMHBIM IPH

MUHHUMAJIbHOW TOJIIIUHE (B MM) TUTACTUHKU, PABHOM ...

Bapuanmbt omeema.
1)6; 2)15; 3)0,7; 4)3

Pa3znen 4. KBanToBas pusuka.
3amanmue 1.

Ha pucyHKke mNpeAcTaBICHO pAaclpeleiieHHe SHEPrHd B CIIEKTPE o0
U3JIydeHHss aOCONIOTHO YEpHOro Telda B 3aBHCUMOCTH OT JJIMHBI
BomHbl i Temneparypel | =6000K. TIlpu  yBenuueHun
TeMIeparypbl B 2 pasa JuiMHa BOJHBI (B HM ), COOTBETCTBYIOILAS
MaKCUMyMYy U3JTy4eHusi, OyJeT paBHa ...
Bapuanmut omeema:

1) 250; 2)1000; 3)125; 4) 750

R

3aganue 2. Ha prcyHke npuBeeHbI IB€ BOJIbTAMIIEPHbIE XapaKTEPUCTUKU BaKyyMHOFO ¢doTorieMeHTa.

Ecmn E — ocemennocts porosnementa, V - 4actoTa Mmagaomero Ha Hero
CBETa, TO ...
Bapuanmuvi omeema:

nv,=v,; E,>E,; 2v,>v,; E =E,; 3
v,=v,, E<E,; 4v,<v,; E =E,
3ananue 3. J[aBneHne P cBeTa Ha MOBEPXHOCTH, UMEIONIYI0 KodpduuueHT otpaxenus p =0,5, npu

. Bm
sHepreTuyeckoi ocsemenHoctr E =200 —- cocrasnser mklla.
M

Pazgen S. MoJieky/sipHas pu3uKa 4 TEePMOAMHAMHUKA.
3ananme 1.

3aBUCHMOCTH JaBJICHUA p nAaCaJIbHOTO ra3a BO BHCUIHEM OJHOPOJHOM plh)

noJICE CHJIbI TAXCCTH OT BBICOTHI h IJId IBYX Pa3HbIX TEMIICpATyp Pe

IPEJICTaBJICHbI HA PUCYHKE.
Jns rpadukoB 3TuX (yHKIMA HeBePHBIMHM SIBISIIOTCS YTBEPXKICHMS,
470 ...

Bapuaumbt omeema: 0 -
h

1)  rtemmeparypa I, BbIiie TeMIepaTypsl 1, ;
2)  [maBieHWe Tra3a Ha BBICOTE N PaBHO [ABICHUIO HA «HYICBOM
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ypoBue» (h=0), ecnu Temmeparypa ra3a cTpeMHTCS K aOCOJIIOTHOMY
HYIIIO;
3) rtemmeparypa I; HuXe TeMIepaTypsl I,;

4)  3aBHCHMOCTb JaBJICHHS MJICATBHOTO ra3a OT BHICOTHI ONPEACIIICTCS
HE TOJIBKO TEMIIEpaTypoy ra3a, HO U MaCCOU MOJIEKYJL.

3ananme 2. Kunerndeckas sHeprus (B /{owc) Bcex MoJieKyanl B 2 2 HeoHa mpu Temmeparype 300 K
paBHa ...
Bapuanmuor omeema:
1) 374; 2)831; 3)249; 4)748
3aganme 3. Ilpu xomuartHOM Temmeparype ortnHomenue Cp/C, MOJAPHBIX TEIUIOEMKOCTEH MpH

TIOCTOSTHHOM JIaBJIEHHH U TIOCTOSHHOM 00beMe pasHo 7/5 s ...
Bapuanmot omeema: 1) xkucnopona; 2) BOASHOTO mapa; 3) yrieKUciIoro rasa; 4) rejius

Jlabopamopmvie pabomol

Otuer 1o 1a00PaTOPHOI pabOTE TOIDKEH COMEPIKATH:

1. HasBanue pabotel. 2. Ilenp pabotel. 3. Ilepeuenr mpubopoB u mpuHamIexkHOCTeH. 4. KpaTkoe
onurcaHue nmpubopa wim padoyeit ycraHoBkH. MeTtoauka skcniepumenTa. 5. Kpatkoe — Teopermdeckoe
BBEJICHUE C HEOOXOAMMBIMU PUCYHKAMH U 4YEpPTEeKaMU M OCHOBHBIMH pacueTHbIMU ¢opmynamu. 6.
DKcriepuMeHTallbHAsl 4YacTh JOJDKHA COJEp)KaThb HOMEpP U Ha3BaHUE KaKJIOro 3aJaHus; IO
HEOOXOJUMOCTHU: YePTEKU (CXEMBbI), TAONHIIBI U3MEPEHUN, Trpaduku, BEIBOABI pabodynx (HopMyl U T.1.
JlomKHO OBITH OTOOPAKEHO IMOJIHOE BBHIMOJIHEHHE KaXI0T0 3anaHus. 7. ONeHKy TOYHOCTH W3MEPEHUH,
pacueT abCONIOTHONW M OTHOCHTENBHOM MOTPEIIHOCTEH, OIICHKAa BKJIaJa pa3HbIX ()aKTOPOB B BEITUYHUHY
norpemHocTy. 8. BeiBosbl k padore.

ITokaszarenu Kpurepun

ITogroroBka K 1a0OpPaTOPHOM | e paboTa ¢ TeKCTOM J1abopaTOpHOU PabOTHI;
pabore J IIOATOTOBKA OTBETOB HAa KOHTPOJILHBIE BOIIPOCHI;
. 3HAKOMCTBO C X0JIOM 3KCIIEpUMEHTA;
° BBIBOJ] paCUETHBIX (pOpMyIL.
Boinonnenne = mabopaTtopHOi | e BbIOOP HEOOXOIMMOTO 000PYIOBaHMS U TPUOOPOB;
paboTHI . CaMOCTOSTENIbHBIN U PALIMOHAJIBHBIA MOHTAX
AKCTIIEPUMEHTAIbHON YCTAHOBKHU;
. ompezieNieHue PeXUMOB pabOThI, 00eCTIEUUBAIOIINX
MPaBUJIbHBIE PE3YIbTATHI;
. coOI0ZIeHHEe MPaBUJI TEXHUKH 0€30MacHOCTH;
o MPaBUJIIbHOE M aKKYPaTHOE BBIITOJIHEHUE 3alUCH B
TabIuIax.
[ToaroroBka oTyera 1o ® HaXOXKJEHHE U 3aluCh HEOOXOMUMBIX TaOIWYHBIX U
nabopaTopHoii paboTte JOTIOTHUTEIBHBIX JaHHBIX;

e 00paboTKa TOJIyYEHHBIX  PE3YJIbTaTOB, IOCTPOEHUE
rpauKOB MOJIY4YEHHBIX 3aBUCUMOCTEHH;

® aHaJIM3 MOTPEIIHOCTEN U3MEpPEHUS;

® I'paMOTHas, JIOTH4Hasi (OPMYIMPOBKA BBIBOJIOB IO padoTe.
IIkana oueHNBaHMs: 3aY4TEHO — COOTBETCTBHE OOJIbIIEH YacTH KPUTEPUEB; HE 3aUTEHO —
HECOOTBETCTBHE OOJIbLICH YacTH KpUTEPHEB

8.2. OueHoYHbIe MATEPHAJIBI IJIS MPOMEKYTOYHOM aTTecTalUu:
IIpouenypa oueHnBaHus pe3yJbTaTOB:
a) Dxzamen no QUCUUNAUHE COCIOUM U3 08YX YaCMell:
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Ha  »5Kk3aMeHe cTyneHTy mpeiaraeTcsi OTBETHTh Ha JiBa TEOPETHUYECKHUX BOIpPOCAa M PEIINTh
¢usnyeckyo 3agady, TIpU ITOM YYUTHIBAIOTCS pE3yibTaTbl pabOThl OOydalolIUXCsl B TEUEHUE
ceMecTpa: BBIMOJHEHHE 3aJaHUN JUIsI CaMOCTOATENBHOM paboThl (yd4acTHE B JAUCKYCCHAX, PELICHHE
3a]a4, BBIMOJHEHHE Ja00paTOPHBIX pabOT U MOATOTOBKA OTUETOB 10 Pe3yJIbTaTaM UX BBHITOJIHEHUS)
Cobecedosanue no meopemuieckum 60NPOCAM

IToka3zarenn Kpurepuu
OTtBeThI HA BOITPOCHI L4 COACPpIKAaHNE OTB€Ta  COOTBETCTBYCT
IIOCTAaBJIEHHOMY BOIIPOCY
b PACKPBIBAIOTCA HauOoJiee 3HAYMMBIC
(baKTBI, HAY4YHBIC ITOJIOKCHUA,
o cobmoaercs JOTHYECKYIO
MOCJICAOBATCIIbHOCTDL B U3JIOKCHUN MaTCpUuajia
OTBeTHI HA JOMOJHUTEIbHBIE BOIIPOCHI ] coAcpKaHHE OTBETA  COOTBCTCTBYCT
IIOCTaBJICHHOMY BOIIPOCY
. pacKpbIBalOTCSl Hambojee 3HAUYUMBbIe
(baKTI)I, HAY4YHBIC ITOJIOKCHUA,
L COGJ’IIOI[aeTCSI JIOTHYCCKYIO
ITOCJICAOBATCIIbHOCTD B M3JIOKCHHUUN MaTCpHajia

Tokazamenu u Kpumepuu oyeHusanusi puzuueckux 3a0ay npueedenvt ¢ n.11.1.

Ilo umoey 3auema c oyenxoti.

Ommemxa «OMAUYHOY

BBICTABIISIETCSl CTYNIEHTY, €CJIM: CTYACHT MMEET BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TITyOOKOe 3HaHHE
y4eOHOrO TmpeaMera, BiIaJeeT HEOOXOJUMMBIMH YMEHHSIMA M HaBBIKAMH, TEXHOJOTMYECKOU
TEPMUHOJIOTHEW; TPEICTaBICHBI OTYETHI TI0 BCEM JIAOOPATOPHBIM PabOTaM; IMOJIOKUTEIHFHO OLEHEHO
BBITIOJTHEHUE BCEX KOHTPOJIBHBIX padoT; BHIIOIHEHBI 3aJaHUs TI0 CAMOCTOSTEIBHOM padoTe.

Ommemxa «xopouwioy

HOJIy4aeT CTYJCHT, €ClH: B YCBOCHHUHM Marepuajla MMEIOTCS HEe3HAYHUTENbHBIC MPOOEIbl, M3JI0KCHHE
Marepraja HEJAOCTaTOYHO CHUCTEeMAaTHU3WPOBAHO, OT/ACIbHBIE YMEHWS ¥ HaBBIKM HEJIOCTATOYHO
YCTOMYUBBI; TPEACTABICHbl OTUYETHI MO OOJBIIEH YacTH J1a0OpPaTOPHBIX paboT; MPHU BBINOJIHEHUU
KOHTPOJIbHBIX pabOT OTMEYEHBI OTACIbHBIC HEIOUYETHI; BBHIMOJHEHBI 3aJaHHs 10 CaMOCTOSTEIbHOU
pabore.

Ommemka «y0061emeopumenbHo»

CTaBHTCS, €CIIM B YCBOGHMM MaTepuana WMEIOTCS TMpoOeNbl: Marepuan H3jaraercs He
CHUCTEMaTU3HpPOBAHO, OTAEIbHBIE YMEHHUS HEJAOCTaTOYHO YCTOHMYMBBI, BBIBOABI U 0000IIEHUS
apryMEHTHPOBaHBI c1a00, B HUX JOMYCKAIOTCS OMIMOKHM, OCHOBHOE COJIEp)KaHHE MaTepraia He YCBOCHO
B MOJIHOM 00BbEME; KOHTPOJIbHBIE pabOTHI BBHIIOIHEHBI C CYIIECTBEHHBIMU HEI0YeTaMM; MPEeCTaBICHbI
OTY€THI 1O TaOOPATOPHBIM paboTaM U CAMOCTOATEIHLHOM paboTe HE B OJIHOM 00BEME.

Ommemka «Hey0081emeopumenbHoy

CTaBHTCS, €CITM B YCBOCHUU MaTepualia UMEIOTCS CyIIECTBEHHBIE MTPOOEIBI: BHIOJHEHNE KOHTPOJIBHBIX
paboT mNO pELIeHHI0 3ajady - HEeYyJOBJIETBOPUTEIbHO; OOJbIIAsg YacTh JIAOOPATOPHBIX paboT He
BBINTOJIHEHA WJIM HE TIPEACTABJICHBI MX OTYETHI; 3aJaHHs JUIsl CAMOCTOSTENBFHOW paboThl B OOJbBIIEH
YaCTH HE BBIITOJHEHBI.

6) Dx3amen no QUCYUNIUHE COCIOUM U3 08YX YACMElL:

Ha sk3ameHne cryneHTy mnpeuaraetcsi OTBETUTh Ha TEOPETHUECKUH BOMPOC (BOIPOCHI) M PEIIUTh
¢usmueckyro 3amady, IpH 3TOM YYHUTHIBAIOTCS pPe3yJibTaThl PabOTHl OOYYAIOUIMXCS B TEUYCHHE
ceMecTpa: BBHIMIOJIHEHHE KOHTPOJIBHBIX paboT MO pelIeHuto 3aaa4, J1a00paTOPHBIX paboT W UX OTYETHI,
BBINIOJIHEHUE 33JaHUN Ui CaMOCTOSITEIbHOM palboThl (ydacTHe B JUCKYCCHUSX, pELICHHE 3a/ad,
MOJrOTOBKA OTYETOB MO pe3yJIbTaTaM BBIOJIHEHHs Ja00OPaTOPHBIX padoT).
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Cobecedosanue no meopemu4ecKum eonpocam

ITokaszarenu Kpurepun
OrtseTsl 0 Bonpocam Ouiera e CoJlepKaHME OTBETa COOTBETCTBYET IOCTaBIEHHOMY
BOIIPOCY
® pacKpblBalOTCs Haubosee 3HauMMble (akThbl, Hay4dHbIE
HOJIOKEHHUS,

e coONIOaeTCsT  JIOTMYECKYI0  IOCTEeNOBATEIbHOCTh B
H3JIOKEHUHU MaTepualia

OtBeTbl Ha JONOJHHUTENLHBIE | ® COMEpKaHME OTBETa COOTBETCTBYET IOCTABICHHOMY
BOIIPOCEI BOIIpOCY

® pacKphIBalOTCA HaumOojee 3HAauMMble (aKThl, HAyYHBIC
IIOJIOXKEHU,

e COOMO/IaeTCsl  JIOTMYECKYI0  IOCIEOBATEIbHOCTh B
H3JIOKEHHHU MaTepuajia

Toxazamenu u Kpumepuu oyeHusanusi uzuueckux 3a0ay npusedenvt ¢ n.11.1.

Ilo umoey sk3amena:

Ommemka «OMaAuUYHO»

BBICTABIISIETCSl CTYJCHTY, €CIU: CTYACHT MMEET BCECTOPOHHEE, CUCTEMATHUeCKOe U TIIyOOKOoe 3HAHUE
y4e0HOro TMpeaAMeTa, BJIaJeeT HEOOXOMUMBIMA YMCHHSIMH ¥ HaBBIKAMH, TEXHOJIOTHYECKOMN
TEPMHUHOJIOTHEH; MpeICTaBIeHbl OTYETHI 110 BCEM JIA0OPATOPHBIM paboTaM; MOJOKUTEIBHO OICHEHO
BBITIOJTHCHHUE BCEX KOHTPOJBHBIX PA0OT; BBHITIOJHEHBI 33JJAHUS TI0 CAMOCTOSITEIILHOM padoTe.

Ommemxa «xopouio»

NOJIy4aeT CTYIEHT, €CIH: B YCBOGHHHM MaTepHalia UMEIOTCS He3HAuUTeNbHBIE MPOOEIbl, U3JI0KEHHE
MaTepuana HEJOCTaTOYHO CHCTEMaTU3UPOBAHO, OTIENIbHbIE YMEHHS U HaBBIKM HEJOCTaTOYHO
YCTOHYMBBI, TMPEICTABICHBI OTYETHI 1O OOJBIICH YacTH J1a0OpaTOPHBIX PAOOT; MPH BBITOJIHEHUU
KOHTPOJIbHBIX Pa0OT OTMEUEHBI OTJENIbHBIE HEJO0YEThI; BHITIOJHEHBI 3a/laHUs MO CaMOCTOSTENIbHOM
pabore.

Ommemxa «y00671emeopumenbHo»

CTaBHUTCS, €CIIM B YCBOCHMHM MaTrepuaja WMEIOTCS MpOoOeNbl: Marepual Hu3jlaraercs He
CUCTEeMATHU3UPOBAHO, OTIEIbHBIE YMEHHsS HEAOCTaTOYHO YCTOMYMBBI, BBIBOABI U 00O0OIICHUS
apryMEHTHPOBAaHBI c1a00, B HUX JOMYCKAIOTCS OIIMOKH, OCHOBHOE CO/IEp)KaHUE MaTepHana He YCBOSHO
B TIOJTHOM 00BEME; KOHTPOJbHBIE PAaOOTHI BBIMOIHEHBI C CYIIECTBEHHBIMU HEIOYE€TaMU; MPEICTABICHBI
OTUY€THI IO TAOOPATOPHBIM pabOTaM U CAMOCTOATEIHLHOM paboTe HE B TOTHOM 00BbEME.

Ommemxka «Hey0081emeopumenbHo»

CTaBUTCS, €CIIM B YCBOGHUU MaTepHalia UMEIOTCS CYIIECTBEHHBIE MPOOEIbI: BHIMTOIHEHNE KOHTPOIBHBIX
paboT MO pemeHuIo 3aJad - HEYAOBIECTBOPUTEIHHO; OOJbINas 4YacTh JIAOOPATOPHBIX pabOT He
BBIMIOJTHEHA WJIM HE TPEACTABIEHBI MX OTYETHI; 3aJaHUS JUIS CAMOCTOSTENBHOW paboThI B OOINBIIEH
YaCTH HE BBIITOJTHCHEI.

Tunoevie 3a0anus ons npomeafcymounoﬁ ammecmauuu.
Cnucok npumepHbvix 60nPOCO8 K IK3AMEHY
Bonpocul k sxzameny 6o 2 cemecmpe

Pa3nes 1. Mexanuka
1. Tpaexropus nABWXKEHUS, MPOWIEHHBIH MyTh, INepeMelnieHue. JInHelHble KUHEMaTHYecKHue
XapaKTEPUCTUKH IBUIKCHUS.
2. JIBYO>KEHUE TOYKH MO OKPYKHOCTH. YTJIOBBIE CKOPOCTh U YCKOPEHHUE.
3. Ilepssrii 3akoH nuHamMuku. Macca. Ummynbe. Cuna. Bropoii u Tpetuit 3akons! HeroToHa.
4. 3akoH BcemupHOro Tssrorenus Hprotona. Cuiia TskecTu U Bec Tena.
5. 3akoH ['yka ans nepopMariiy pacTsKeHHs — CKaTUs.
6. BHemrHee TpeHUE: TPEHHE TIOKOS, TPEHNUE CKOJIBKEHUS, TPEHUE KaueHHUSI.
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7. Umnynbc Tena. 3aKOH COXpaHEHUsI UMITyJIbCa.

8. Pabora cumbl mo ympyro aedopmaru Tel, TEpPEeMENICHUS TeJl B T'PaBUTAIMOHHOM IIOJIE.
MomHocCTsb.

9. Dueprus. [lorenuunanbHas sueprusi. Kunetuueckas sHeprusi.

10. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

11. 3akonsl [Tackang u Apxumena. Y ciaoBus IJiaBaHUs TEl.

12. YpaBHEHHE HEPA3PBIBHOCTU CTPyH. YpaBHEHUE bepHymIM s WACaNbHOM KUIKOCTH.
®opmyna Toppuyeniu.

13. DNEeMEeHTHI CTIeHaTbHON TeOpUr OTHOCHTENbHOCTHU. [IpeobpazoBanus JlopeHia.

14. MoOMEHT uMIlyllbca U MOMEHT CHUJIbl OTHOCHUTEIBHO TOYKH. YpaBHEHHE MOMEHTOB IS
MaTepUaIbHONW TOUKU U CUCTEMBI MaTepUANIbHBIX TOUEK.

15. AbcomtoTHO TBepaoe Teno. JluHamuka TBepJoro tena. MOMEHT uMmmyiabca Teaa U MOMEHT
CHUJIBI OTHOCHUTEIILHO OCH.

16. MowmenT unepuuu tena. Teopema [toitrenca-IlIreitnepa.

17. 3aKOH COXpaHEHHs] MOMEHTa MMITyJbca TBepaoro Teina. OCHOBHOE ypaBHEHHUE IMHAMUKU
BpalllaTeIbHOTO JBUKEHUS TBEPAOIO Tela.

18. Kunernueckas sHeprust BpaareabHOro JBUKEHUS TEII.

19. JIBukeHHe B HEMHEpLUANbHBIX cucTeMax orcueTa. Cunbl mHepuuu. LleHTpoOexHas cuna
uHepuuu. Cuna Kopuomnuca.

20. YpaBHEeHHE JBUKEHHS TOUKH, COBEPIIAIONICH rapMOHUYECKHE KOJCOaHUs.

21. HuddepennnanbHoe ypaBHEHHE TapMOHHUYECKOTO OCHMILIATOpA. lIpuMepbl MexaHUYecKuX
KOJIe0ATEIbHBIX CUCTEM.

22. [TonHas sHEPrUss MEXaHUYECKON CUCTEMBI COBEPIIAIOIIEH TApMOHUYECKHUE KOJICOaHNs.

23. 3aryxaromue kKosnebanus. BeinyxaeHHsie konedanus. Pezonanc.

24. [IpomonbHBIE W TONIEpEYHBIE BOJHBL. YpaBHEHHE Oerymieil BoiHBL. BoiHOBOE ypaBHEHHE.
Oueprus Oeryuieil ynpyroi BOJIHBbI.

25. Wutepdepennyst BonH. CTOSYHE BOTHBL.

26. Dddext Jomnepa.

BOI’ZDOCbl K 9K3AMEHY 60 3 cemecnipe

Pa3nes 2. DaekTpoanHaMuka
1. [ToHsATHE >NMEKTPUYECKOTO 3apsiia, IJUCKPETHOCTb, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOTO
3apsima. 3akoH Kymona. HampspkeHHOCTB 37€KTPOCTaTHYECKOTO MOJS TOYEYHOTO 3apsijia, JIMHUH
HanpsbkeHHocTu. [Ipuauun cynepnosunuu. Teopema Octporpazckoro — ["aycca.

2. OnekTpuueckuii aunonb. Pacder monst numnons. BsaumoneiictBue mumnosneid. [loBenenue
JTUTIOJSI BO BHEIIHEM 3JIEKTPOCTATUYECKOM TOJIE.
3. Jluneiinas, TOBEPXHOCTHAasI U OOBEMHas TUIOTHOCTH 3apsiga. [IpuMeHeHne Teopembl

Octporpaackoro - I'aycca i pacdera 3J€KTPOCTaTHYECKOIO IMOJEH, CO3/1aBa€MbIX CUMMETPUYHBIMU
PaBHOMEPHO 3aps>KEHHBIMU TeJIaMU: OECKOHEUHO JUTMHHbBIE HUTh U IWJIMHJP, IUIOCKOCTb, chepa U map.
4. PaboTa cui mosst mpu mepeMereHnn 3apsiioB. DHEprus B3aUMOACHUCTBUS 3apsyKCHHBIX Tell.
[loTenuman sneKTpUYECKOTO MOJS M SKBUIOTEHIMAJIbHBIE MOBEPXHOCTU. CBSA3b HANPSIKEHHOCTH U
MOTCHIUAJIA.

5. HanpsiskeHHOCTB 1TOJIs1 Y TOBEPXHOCTH IIPOBOJIHUKA U €€ CBSI3b C TIOBEPXHOCTHOM INIOTHOCTBIO
3apsifa. IIpoBoHUKYM BO BHEIIHEM 3JIEKTpocTaTHUeCKOM rosie HaBeneHHble 3apsabl. DIEKTPOEMKOCTb.
Konpnencaropsl. CoequHeHNE KOHAEHCATOPOB.

6. [onspusanusa quaIeKTpUKOB. BekTop nossgpusanuu. HanpsskeHHOCTh 3JEKTPUYECKOTO T10JIS
B JIMIJIEKTPUKAX. BekTop 2IeKTpUYecKOM MHAYKIMU. OHEpruss W IUIOTHOCTh  JHEPIUH
3JIEKTPOCTATUYECKOTO MOJIA.

7. Onektpuyeckuid Tok. Cuia TOKa, IUIOTHOCTh TOKa. 3akoH OMa i ydacTka UeMnH.
ConpoTusieHne MpoBoAHMKa. [lapannenbHoe U Mocie0BaTeNbHOe COSTUHEHNE TPOBOTHUKOB.
8. CtopoHHHE CHJIBI. DIIEKTPOABMKYIIAsA cuia. 3akoH OMa i ydacTKa IEMH, COJAEpPKAIIeTo

OJ1C. Pa3HOCTh NOTEHIIMAJIOB U HampshkeHue. 3akoH OMa 171 MOJTHOM LIeTH.
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9. PaboTta 1 MOIITHOCTH B 1€MW MOCTOSIHHOTO ToKa. 3akoH [[xoyins — Jlenna.

10. PazBerBnennnie nienu. [IpaBmia Kupxroda.lix ¢puznueckuii cMbICI.

11. Knaccuueckass Teopusi 3JIEKTPONPOBOJHOCTU METAJUIOB. 3aBUCHMOCTb CONPOTHBIIECHUS
METaJUIOB OT TeMIEpPaTyphl.

12. DJEeKTpUYEeCKUd TOK B MOIynpoBogHUKax. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTh
HOJIyIIPOBOIHUKOB. BosibTamnepHast xapakTepucTHKa [10JIyIIPOBOAHUKOBOTO AUOAA.

13. TepMOdJIEKTpOHHAs AMHUCCHUSI UM KOHTAKTHBIE SBJICHUS B METallax U IOJIYIPOBOIAHHUKAX.
PaboTa BbIX0/1a 3JIEKTPOHOB M3 METala.

14. TepmoanekTpoHHas smuccusd. TepmoanekTpuueckue spiieHUs. KOHTakTHblE SBIEHHS B
HOJIYIIPOBOJHHUKAX.

15. [TpoBOAMMOCTD  3JEKTPOJIUTOB. OJIEKTPOJIUTHUECKas aAucconuanus. 3akoH Owma aus
JIEKTPOIUTOB. 3aKoHbl anekTponusa Papanes. OnpeneneHue 3apsiia HOHa.

16. DneKkTpuuecKkuil TOK B ra3zax. CaMoCTOSITENbHBIN ra30BbIil pa3psa. Bunel paspsna (Taerommii,
JTyTOBOM, HICKPOBOM M KOpOHHBIN ). Katogubie my4n.

17. MarautHoe 1moJie 3JeKTpUYecKoro Toka. KpyroBoil u JmHelHBIH TOKM. 3akoH Awmrmepa.
NHnykius u HanpsiKEHHOCTh MarHUTHOTO 1oJjist. 3akoH buo-Casapa-Jlamniaca.

18. MarHuTHBII MOMEHT paMKH ¢ TOKOM. Ee 1moBeeHre BO BHEIIHEM MarHUTHOM 1noJie. IIpsmoit

IMPOBOAHHUK C TOKOM BO BHCIIHEM MArHUMTHOM IIOJIC. PaboTa moins 1o NEPEMCIICHUIO ITPOBOJHUKA C
TOKOM.

19. TeopeMa O UMPKYISALMM HAOPSHDKEHHOCTH MarHUTHOro mojisg. Pacuer yacTHBIX cliiydaeB
MarHUTHOTO MOJIsl, CO3JaBa€MOr0 MIPOBOJAMH € TOKaMH.

20. MarsnuTtHoe 1oJie IpsIMOro, KpyroBoro M COJICHOUJIaJbHOTO TOKOB. JIMHMM HampsiKEHHOCTH
MarHUTHOT'O TOJIS IS 3TUX cllydyaeB. MarHUTHBIN MOTOK.

21. JelicTBHE 37€KTPUYECKOTO U MAarHUTHOTO MOJIel Ha ABWXKYyluiica 3apsa. Cuna Jlopenua.

22. MaruauTHble CBOMCTBa BeliecTBa. HamarHMueHHOCTh. MarHutHas npoHHUIAeMOCTh. Jlua-,
napa- u ¢peppomaraetusmM. MarauTHbsiii Tuctepesuc. Touka Kropu.

23. Oneitel @apanes u npasuiio Jlenna. 3akoH 3J€KTPOMarHUTHOM MHIYKIMU. BuxpeBbie TOKU.
CaMouHAyKIMA U B3auMOMHAYKLUA. Tpanchopmarop.

24. ONeKTpoABMKYIIasi cujla caMOMHAYKIMH. WHAYKTUBHOCTh. WHAYKTHBHOCTH KaTYyUIKU
MIPOBOJIa. DHEPIrUsi MArHUTHOT'O MOJIsl TOKOB.

25. DNeKTpOMarHuTHOE  Toyie. BuXpeBoe  dAJIEKTpUYECKOe  TOJe. Tok cmemieHus.
DNeKTpOMarHuTHOE MoJje. Y paBHEHUs MakcBea.

26. DnekTpuueckuii kosiedaTenbHbI KOHTYp. CoOcTBeHHBIE KojeOaHus, ¢opmyrna TomricoHa.
3aryxaromiue KoneoaHusl.

27. ONEeKTPOMarHUTHBIE BOJHBI, CKOPOCTh UX pacnpocTpaHeHusi. O0beMHas MIOTHOCTh 3HEPTUU

3JeKTpOMarHuTHOTrO mnoiisd. Ilorok sHepruu. Bekrop Ymosa-IloiinTuHra. Illkama snekTpoMarHUTHBIX
BOJIH.

28. [Toryuenue nepemennoit DJC. KBazucranmonapHelii ToK. THAYKTHBHOCTh U €MKOCTb B LIETIH
NepeMeHHOro Toka. MmmnenaHc 1menu mnepeMeHHoro Toka. IlocinegoBaTenbHbIdA M MapauieIbHBIN
pEe30HaHC.

29. PaGota m MoOIIHOCTH B 1IeNIM TEPEMEHHOTO0 TOKAa, AKTUBHAs W PEaKTUBHAS MOIIHOCTD.
[elicTByrolee U cpelHee 3HAUCHUE TIEPEMEHHOI0 TOKA.

Bonpocul k sx3ameny 6 4 cemecmpe

Paszaea 3. OnTuka
2. DneKTpoMarHuTHasi Teopusi cBeta. CKOpPOCTb CBeTa. YpPAaBHEHUE DJIEKTPOMArHUTHOW BOJIHBI.
OcHOBHBIE TIapaMeTpbl- amIuIkTyaa, ¢asza, JIMHA BOJHBL, BOJXHOBoe uyucio. CTpykrypa
3JIEKTPOMArHUTHOW BOJIHBI.

3. OcHoBbl (hoTOMETpHM (SPHEPreTHYecKHe M CBETOBble enuHullbl). 3akoH Jlambepra. 3akoH
OCBEIICHHOCTH.

4, OcHoBHBIE 3aKOHBI TeoMeTpudeckoi onTuku. [Tpuaun ®@epma. [TonHOE BHYTpEeHHEE OTpaKEHHE.
S. Tounkue nmun3bl. Chepuyeckas u XpoMaTHueckas abeppanuu, aCTUrMaTh3M, Koma, AUCTOPCHS.
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Wutepdepentiust cBeta. MeToabl OCYIIECTBICHUS HHTEPPEPEHIIHH.

[Tonockl paBHOTO HAaKJIOHA M PaBHOW TOJIIIMHBI, KOJbla HeroTOHA.
[Tpumenenue nHTEpHEpeHINN, HHTEPHEPOMETPHI.

Hudpakmus cera, meto1 30H OpeHerns.

Hudpakuus Opaynrodepa. Audpakuus oT OJHOH mienu.

JudpakimonHas peieTka U ee XapaKTepUCTHKH.

CHeKTpoCcKoI U CIEKTPOCKOIUSI.

PentrenoBckue ayuu, U pakius peHTT€HOBCKUX JIyUeH.

Judpakuus Ha yIbTPa3ByKOBBIX BOJIHAX.

[Tpunnumne! ronorpaduu. Ilonspu3oBaHHBIA CBET.

3akon Mantoca. [lonsipuzanus cBeTa mpu OTpakKeHUH U MpeIOMIICHUH, 3aKoH bproctepa.
PacnipocTpanenue cBeTa B KpucTajliax, IBOMHOE JTy4enpesIoMIICHUE.
Bpamenue miockoct nonsipuszanuu, 3akoH Oapanest.

Hucnepcust ceera. MyTHbIe cpenibl. 3aKkoH TuHmass.

[Tornouienue ceera, 3akoH byrepa.

['pynmnoBas u ¢a3zoBasi CKOPOCTH CBETA.

Paccestnue cera. MosnekynsipHOE paccesHHE.

O¢ddexT BaBunosa-UepeHkona.

N3mepenne ckopocTu cBeTa. PacipocTpaHeHne CBeTa B IBMXKYIIUXCS Cpellax.
OmnbiT ®uzo. OnsiTel Maiikenscona-Mopiu.

Dddext domrepa.

Onrtuueckre XapakTepUCTUKH CPEbl U X 3aBUCUMOCTb OT HHTEHCUBHOCTH U3IIYyYEHUSI.
KBanpatnuHo-HENMHENHbIE U KyOUUYEeCKU-HETUHEIHBIE CPE/IBL.

OTKJIMK HEJIMHEWMHOW Cpe/ibl HAa BHEIIHEE BO3/ICHCTBHE.

Henuneitnsie 3¢ ekt (camopoKkycrpoBKa cBeTa, HeMHHEUHBINA (HoToddhdeKT).

Bonpocul k sx3ameny 6 5 cemecmpe

RBPBOoo~NOr~wWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Paznen 4. KBanroBasi pusuka
TennoBoe U3Ty4eHHe U €ro XapakTepucTuku. 3akoH Kupxroda.
3akonbl Ctedana-bonsimana u cmeniennst Buna. ®opmyna Penes-/[xunca,
I'unoresa Ilnanka.
dotoadppext. Dopmyna DifHuITelHa U1 BHEIIHEro Gporospdekra.
DKcrnepuMeHTaJIbHOE MOATBEPKACHNE KBAaHTOBBIX CBOMCTB cBeTa. [Ipumenenue poroaddexra.
Macca 1 umnynsc ¢poToHa.
[laBrenue cera.
Oddext Komnrona.
KopnyckyIIsipHO-BOJIHOBOW JyajIi3M, IPUHIMII JTONOJHATEIBbHOCTH.
CrekTpaibHble CEPUHU U3TyUEHUs aToMapHOro Bogopoja. @opmyna bansmepa. [Ipunuun Purna.
[Inanerapuas mogens aroma. [loctynatel bopa. Moaens atoma Bogoposa o bopy.
I'nnoresa ne bpoitnsa. CeolicTBa BosH ae bpoiiis.
BomnoBas pyHkius.
CooTHOIIEHHE HEOTIPEAETIEHHOCTEN.
VYpasuenue lllpenunrepa, ob1iee U JyIst CTAIIMOHAPHBIX COCTOSTHUH.
[Ipunuun cynepno3uiuu coctosiHuid. KBaHToBaHuE 3HEprum.
[Tpocreiinme 3a7a4n B KBAHTOBOW MEXaHUKH.
KBanToBbie uncia. CriuH 31€KTpOHA.
[Tpunnun [Taynu. MynbTUIUIETHOCTE CIIEKTPOB.
CnuH-opOuTaNEHOE B3aUMO/IeiicTBIE. MeXaHHUeCKUi MOMEHT MHOTO3JIEKTPOHHOTO aToMa.
Ilepnonnueckas cuctema 3JIEMEHTOB.
[Ipupoaa xapakTepUCTUUECKUX PEHTI€HOBCKUX CIEKTPOB.
HNounHas u koBasieHTHAs CBs13b. OOMEHHOE B3aMMOIEHiCTBHE.
MonekynsipHble crieKTpbl. KOMOMHAIIMOHHOE paccesiHhe CBeTa.
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25. CrnoHTaHHOE U BBIHYXACHHOE U3nydcHue. Jlazepsl.

26.  IlomsaTue o kBaHTOBBIX cTatucTHKax. Ctatuctuku bo3ze-DitHmTeiina u ®epmu-Jlupaka.
27.  BBIpOXXACHHBIN AJIEKTPOHHBIN Ta3 B MeTauiax. JHeprus Oepmu.

28.  Teopus DiinmreiiHa-J/le6as. DOHOHBI.

29.  CBepXIpOBOJUMOCTb.

30.  OOpasoBaHHE SHEPTETHUYECCKUX 30H B KPUCTAIIAX.

31. 3o0HHAad CTPYKTYypa METAIOB, TUAICKTPUKOB.

32. CobcTBeHHas U MpUMECHas! IPOBOJAUMOCTH TOJTYIIPOBOJHUKOB.

33.  CocraB saapa. XapakTepUCTUKH aTOMHOTO Spa.

34.  SnepHple CUIIBI U UX CBOMCTRBA.

35.  Dueprus cBs3u sapa. Mojenu aToMHOro sapa (KaneiabHasi, 00071049edHas).

36. PaaMoakTHBHOCTBH, 3aKOH PaIMOAKTUBHOTO paclaja, IpaBujia CMEIIECHUSI.

37.  Anbda-pacman, 6era-pacmaj, raMma-u3IyIcCHHE.

38.  SAnepnble peaknuu.

39.  enenwue siaep. LlenHsle peakiuu AeJCHUS, SIEPHBIE PEAKTOPHI.

40. Peakums cCMHTE3a aTOMHBIX SITIED.

41. OO6mue cBeneHus o0 3JaeMEHTApHBIX yacTUaX. OCHOBHBIE XapaKTEPUCTHKU 3JIEMEHTAPHBIX
YaCTHIL.

42.  3aKoHBI COXpPaHEHUS ISl AIIEMEHTAPHBIX YaCTHII.

43.  KsapkoBas Mozenb aipoHoB. DyHaaMeHTaIbHbIE B3aUMOACHCTBHS.

BOI’ZDOCbl K 9K3AMEHY 6 6 cemecnipe
Paspnen S. MoaekysipHast Gu3uKa ¥ TEPMOAUHAMMKA.
1 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON Teopuu. MneanbHelii ras.
2 OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO- KHHETUYECKOM TEOpUH I'a30B.
3 OnbITHBIE ra30BbIE 3aKOHBI.
4 Ypasuenue Knaneiipona - Menesneena.
S. Buytpennss sHeprus. UYuciao cremeHed  cBOOOJBI  ra3oBBIX  MOJIEKYNI. 3aKOH O
p
6
7

ABHOPACIPEICIICHUH SHEPTUU YaCTHI] 110 CTETIEHIM CBOOO/IbI.

. CpenHue BeITMUUHBI B OITMCAHUN MOJIEKYIISIPHBIX CUCTEM.

: Pacnipenenenuie yacTuil Mo 3HaYEHUSIM NOTEHUUAIBHON 3HEPIMHM BO BHEUIHEM CHJIOBOM IIOJIE.
Bapomerpuueckas ¢popmyna.

8. Pacnipenenennie MakcBeiia 1o CKOpOCTSIM TEIJIOBOTO ABMKEHUsS . CKOPOCTH MOJIEKYIL.
9. IlepBoe Havano TepMOAMHAMHUKU. TeEmIOEMKOCTS. @dopmynupoBKa IEpPBOro  Hauaja
TEPMOANHAMUKHU.

10. IlpumeHeHue nmepBOro Hayansa TEPMOJUHAMUKH K H30IPOLIECCaM.

11. M3oGapuueckuii mporuecc B ujeanbHOM rasze. M3orepMuueckuii mpouecc B U1ealbHOM Tase.

12. Anwmabarmyeckuil mpouecc B ujeaabHOM rase. [lonurponnyeckue npoueccsl.

13. TenmoeMKOCTh B pa3IMYHbIX Mpoueccax. TermroeMKOCTh CMECH Ta30B.

14.  DOnranmpnus Kak QYHKIUS COCTOSIHHUSI CUCTEMBl. PaBHOBECHBIE 1 HEPABHOBECHBIE MTPOIECCHI.

15. OO6parumbie 1 HEOOpAaTUMBIE TIPOLIECCHI.

16.  Iuknmueckue kpyrossle npouecchl. Llukin KapHo. XonoauibHas W TenoBas MalllHA.

17. KosdduumeHt nonae3Horo 1encTBuUs.

18.  Bropoe Hayano TepMOAUHAMHKH JIJIsI 0OPATUMBIX IPOLIECCOB.

19. Dwutpormms kak (QYHKIUS COCTOSHHS CHCTEMBl. BTopoe Hadalo TEepMOIUHAMUKH IS
HeoOpaTuMbIX nporieccoB. HepaBenctso Kiaysuyca.

20.  IIpuHIMI BO3pacTaHUs SHTPONUU. DHTPOIHUS U BEPOSTHOCTh COCTOSIHUS CUCTEMBI.

21.  SIBneHMs mepeHoca U UX Teopus JUId UieadbHbIX ra3oB. TemnonpoBoaHOCTs. BHyTpeHHee TpeHue
(BSI3KOCTB).

22.  Juddysus. Pacnpenenenre MoaeKys Mo AIMHAM UX CBOOOTHBIX TPOOETOB.

23.  OOmee ypaBHEHHE JJIs SIBJICHUS TIEPEHOCA B UACATbHBIX T'a3ax.

24.  Jluddys3us B uaeanpHbIX razax. TemionpoBOJHOCTh B WICATIbHBIX ra3ax. YpaBHeHue Dypbe.
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25. BHyTpeHHee TpeHHE B HJCaJIbHBIX ra3zax. YpaBHeHue HproToHa. Kunernueckue ko3 pUIMEHTHI
U CBSI3b MEXAY HUMH.

26. Cunbl MEXMOIEKYISIPHOTO B3aUMOeHcTBUs. YpaBHeHue Bau-nep-Baanbca. M3orepmsr Ban-
nep-Baainbca.

27.  Kputnyeckoe cOCTOSHHE BellecTBAa. BHYTpeHH:s HEpris peabHOro Ta3a. DHTAIbIHS.

28.  CxwxeHue ra3oB U MOJTY4YEHUE HU3KHX TEMIIEPaTyp.

29.  CgoiictBa xuakoro cocrosiHus. [loBepxHocTHsIi coii. [lToBepXHOCTHOE HATSKEHHUE.

30. CwmauuBaHMe, HecMayMBaHME, KpaeBod yroia. JlaBieHue IOJ HM30THYTOH HOBEPXHOCTHIO
XKUAKOCTHU - popmyna Jlammaca.

31. JlobGaBo4HOE IaBieHUE JUIsl IPOM3BOJIBHBIX MOBEpXHOCTeH. KanmuispHble siBieHus.

32. Kpucramimieckoe cOCTOSHIE BEIIECTBA. DHEPTHUs CBSI3U.

33.  OcHOBHBbIE XapaKTepUCTUKH KpucTamuioB. Kiaccudukanus KpucTaios.

34.  Aunumzotponus. JlepexTsl B KpucTaIax.

35.  ®a3oBble IEPEX0/Ibl IEPBOTO U BTOPOIO poJa.

36. VYpaBuenue Kunaneiipona - Kmaysuyca u ero mnpuMeHEHHWE K TpoleccaM UCHapeHus u
KOHJIEHCAllUH1, BO3TOHKHU (CYOIMMAalLnN), IUIaBICHNS U KPUCTAJUIU3ALINY.

37.  JlmarpamMma cocTosHUS BemiecTBa. TpoitHas Touka.

38.  Camoopranuzanus B U3NYECKUX CUCTEMAX.

39. TenyoBast KOHBEKIUS KaK MPOTOTHII SIBJICHUI caMmoopraHu3anuu B ¢pusuke. Sueiika benapa.

40. Cuneprernueckuil noaxos. CamoopraHu3sanus U Xaoc.

41.  OcHOBHBbIE IIOJIOKEHUSI HEPABHOBECHOU TEPMOJUHAMUKHY.

JlokymeHT cocrtaBieH B coorBercTBuM ¢ TpedoBanusmu PI'OC no wanpasnenuto 44.03.05
«Ilemarornueckoe oOpazoBaHue (¢ AByMs NPOQUISAMU TOATOTOBKH)», YTBEPKICHHOTO IPUKA30M
Muno6puayku PO Ne 125 ot 22.02.2018 r.

Pa3paGoTumnkmu:

A.B. Cemupos, n.¢.M.H, ipodeccop, 3aB.kadenpoit Gpu3nku
O./1. T'me6oBa, K.p.M.H. JOLEHT, JOUEHT Kadeapsl Gu3nku
H.IT. KoBasneBa, K.¢.M.H. IOIIEHT, JOLEHT Kadeapbl (GU3UKH

Hacrosimas nporpamma He MOKeT OBITh BOCIpOW3BEJeHa HU B Kakod (gopme 0e3 mpenBapUTeIbHOro
NUCBbMEHHOTO pa3pelieHus kadeapsl — pazpaboTurKa MPOrpaMMBl.

47



