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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPALINA
denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHUE BBICIIEr0 00pa3oBaHUs
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PABOYAS [TPOIT'PAMMA JUCHUITJINHBI
Duzuka
Hanpaenenue noocomosxu 04.03.01 Xumus

(pynoamenmanvrasn xumus)

dopma MOArOTOBKH OuHAs
kypc 1,2 cemectp 1,2,3
nekiuu 122 gac.
npakTudeckue 3anstus 00 vac.
nabopaTopHbie paboTel 144 yac.
B TOM uuciie ¢ ucnonb3zoBanueM MAO 30 gac
BCETO YacOB ayJUTOPHOU Harpy3ku 266 gac.
camocTtositensHas padbora 202 gac.
B TOM YHCJIC Ha MTOJTOTOBKY K 3k3aMeHy 99 wac
KOHTPOJBHEIE PaboTH (KomudecTBo) 9
KypcoBas paboTa / KypcoBOU MPOEKT HE PETYCMOTPEHBI
3a4er 2 cemectp
9K3aMeH 1,3 ceMecTpsl

Paboyas mporpamMma CcOCTaBIeHa B COOTBETCTBUM ¢ TpeOoBaHusMu @DenepanbHOr0 TroCyAapCTBEHHOIO
o0pa3oBaTeNpHOTO CTaHAapTa 1o HampaBieHHto noArotoBku 04.03.01 Xumusi yTBEp>KAEHHOTO MPUKA30M
MunucrepcTBa 06pa3oBanus u Hayku PO ot 17 urons 2017r. Ne671.

Pabouast mporpamma oOCyxIeHa Ha 3aceqaHud Kadeapsl o0MIeH 1 SKCIIepUMEHTANBHOM (U3HKH, TpoTokoa Ne 1 ot
«10» centsa6ps 2020 T.
3aBenyrommii kadeapoi, k X. H. Kopouenues B.B.

Cocrasurenu: K. ¢.-M.H. Ocbmymiko U.C.

BnanuBocTok
2021



O06opoTHas cTopoHa TUTYJIsHOTO Jucta PITJI

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamucse) (1.0. dammnus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamch) (1.0. damumus)

I11. Pagouyas mporpaMMa nepecMoTpeHa Ha 3acefannu Kadeapbl/qenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyromuii kageopoii

(moamuce) (1.0. ®amumms)

V. PaGouass mporpaMmMa nmepecMoTpeHa Ha 3acefaHun Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrommii kageopoii

(oamch) (1.0. damumus)



1. Ienu u 33724l OCBOCHUS TUCIHHUILIHHBI.

[lenb: mpuoOpereHue 3HaHUM MO (U3MKE W yMEHHE UX HCHOJIb30BaTh;
MOJTyYeHUE TPEACTaBICHUN (PU3MUECKON KapTHHBI MUPA; IPUMEHEHHE 3HAHUMA
OpU pelieHud 1po0sieM B 00JacTM XUMHUYECKOW HayKu; BbIpabOTKa
CIIOCOOHOCTH TBOPYECKH IPHUMEHSTh COBOKYIHOCTH MOJYYEHHBIX 3HAHUH K

PCIICHUIO 3a1a9 1 ITIOCTAHOBKH HOBBIX B CCTCCTBCHHOHAYYHBIX TUCHHUIIJIMHAX.

3anauu:
Coznanue
MO3BOJISIFOIIEA  OPUEHTHPOBATHCS B IOTOKE HAYYHOM M TEXHUYECKOU

OCHOB B oOmactu

TEOPETUYECKONW  IMOATOTOBKH bu3uKwy,
uHdopMaIuy;

dopMupoBaHUE HAYYHOTO MBIILJICHUS;

VYcBOoeHHE OCHOBHBIX (PU3MYECKMX 3aKOHOB KJIACCMUECKOW M COBPEMEHHOU
¢u3KKHN, METOJI0B (PU3NYECKOTO UCCIIET0BAHUS;

BripaboTka

UCCJIEIOBAHUN C IPUMEHEHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA

Ha4yaJbHBIX  HABBIKOB  IPOBEACHUSA  JKCIIEPUMEHTAIBHBIX
Y OLIEHKH MOTPEIIHOCTH U3MEPEHUM;

®dopmupoBanue NpPo(HEecCHOHATBHOTO OTHOIICHUS K IPOBEIECHUI0 HAYYHO-
UCCIIEIOBATENbCKUX U MPUKIAIHBIX padOT, pa3BUTHE TBOPUECKON MHUIIMATUBbI

H CaMOCTOATCIBbHOCTH MBIIIJICHMS.

B pe3ynbTaTe 0CBOCHHUSI TUCUUIIIMHBI Y BBITYCKHUKOB (POPMUPYIOTCS

cieayroue ooienpodeccCuoHaIbHbIE KOMITETCHITUY;

HanmenoBanue kareropun
(Tpymnmbl) yHUBEpPCATIBHBIX

Ko u HaumMeHnoBaHue
YHUBEPCAIBHON KOMIIETEHLIMU

Ko n HamMeHOBaHWE HHIUKATOPA
JIOCTIDKEHUS KOMIIETeHIIUHN

KOMIIETEHIIHH (pe3ynbTar OCBOEHUS)

Oo6menpodeccnonansubie | OITK-3 CriocoOHOCTH OIlK-3.1. [Ipumensier
HABBIKU IPUMEHSTh PacyeTHO- TEOPETUYECKHE u
TEOPETUYECKHE METO/BI A1l | MOJYyIMIUPHUUECKUE MOJIETHN
U3y4EeHHsI CBOMCTB BEIIECTB M| MpHU peLeHnn 3aja4

MIPOLIECCOB C UX YYaCTUEM C | XMMHUYECKOW HAIpaBJIE€HHOCTU
UCIIOJIb30BaHUEM OIIK-3.2. Hcnonssyer
COBpPEMEHHOI CTaHJIapTHOE IPOrpaMMHOE
BBIYUCIIUTENIbHONW TEXHUKHU obecriedyeHne TMpH  peleHUH
3a1aq XUMHUYECKOHU

HaIlpaBJICHHOCTU




dusuko-
MareMaTn4deCckKada u
KOMITbIOTEpHAsI
IPaMOTHOCTh npu
pelIeHUH 3aga4
npohecCHOoHABLHOM
JeSITeIIbHOCTH

OIIK-4 CniocobHOCTh
TUTAHUPOBATH PabOTHI
XUMHUYECKOH
HaIpaBJICHHOCTH,
oOpabaThIBaTh U
WHTEPIPETUPOBATH
MIOJIy4YE€HHBIE PE3YJIbTATHI C
WCTOJIb30BaHUEM
TEOPETUYECKHUX 3HAHUN U
MIPAKTUYECKUX HABBIKOB
pelIeHrs MaTeMaTHUYeCKUX U
¢bu3nyeckux 3a1aq

OIIK-4.1. Ucnons3yeT 6a30BbIE
3HAaHUA B 06HaCTI/I MaT€MaTHKU U
(bU3MKK TP TUTAHUPOBAHUHT
paboT XUMUYECKOM

HAIMpaBJICHHOCTH
OIIK-4.2. OOpabarbiBaer,
JaHHBIE C  KCIOJIb30BaHHEM|
CTaHJIaPTHBIX croco6oB
anmpoKCHUMAIHH YHUCIICHHBIX
XapaKTEPUCTHK

OIIK-4.3. UaTepnpeTupyet
pe3yabTaThl XUMUYECKHUX

HaOJIFONEHNI C UCIIOJIF30BAaHUEM
(U3HYECKUX 3aKOHOB U
ODENCTABICHUN

KOI[ N HAMMCHOBAHUC
HHAWKATOpa JOCTHKCHHUA

HanMeHnoBaHme mMoKa3aTes OCHUBAHMS
(pe3ynbTaTa 0Oy4eHUs MO JUCHUTUIAHE)

KOMIICTCHII U
OIIK-3.1. IpuMenser | SHAET OCHOBHBIC (PHU3UYCCKHE 3AKOHBI, IPAHHIBI HX
TEOPETHYECKHE 1 | IpUMEHEeHUs U cocoObl UCTOIb30BAHUS.
MOTYSIMIIMPUYECKUE MOJEIIN Ymeer BbI6paTb U TNPUMCHUTH IIOJYYCHHBIC 3HAHUA,
npu pelIeHun 3a7ad | MPaBWIBHO MHTEPIPETUPOBATH NOJIYYCHHBIN PE3yJIbTaT.
XHMHYCCKOH Biageer HaBbpIKaMM CHUCTEMATH3alldd 3HAHUA W UX
HaIIpaBJICHHOCTH IIPUMEHEHHUSI K PEIICHUIO 3a/1a4.
3HaeT HEOOXOIUMBIE TTPOTPAMMBI U KX BO3MOYKHOCTH B
CUCTEeMAaTH3aIMH, 00pabOTKH, TPECTABIICHUN U
OITK-3.2. Heronbayer WHTEPIPETAIIMU PE3YTHTATOB.

CTaHJapTHOE TPOTPAMMHOE
o0ecrieyeHne Mpu pereHuH
3a1a4 XUMHYECKOU
HarpaBJIeHHOCTH

YMeeT HakanauBaTh, CTPYKTYPUpPOBaTh, 00pabaThIBaTh
3HAHUA U IPEICTABIIATH PE3YJIBTAThI C IOMOIIBIO
CTaHIapPTHBIX MPOTPaMM.

B.]Iaz[eeT HaBbIKaMH pa6OTLI C COBpEMCHHbBIMHU
nporpaMmmamMu i peIICHUA CIICHUAJIBHBIX 3a1a4.

OIIK-4.1. Ucnons3yer
0a30BbI€ 3HAaHUA B 00JaCTH
MaTeMaTHKHU U (PU3UKH TIpU
IUTAHUPOBAHUH padboT
XUMHUYECKON HalpaBJIeHHOCTH

3naeT 0o01Me 3aKOHBI (PU3HKH, TPABUIIA UX HCIIOIb30BAHUS
1 QyHIaMEHTATBHBIC OTPAHUYCHHUS ITPH UX WCIIOIH30BaAHUH
B paboTax B 00JaCTU XUMHH.

YMeeTr OliCHHBaTh (pI/ISI/I‘-IeCKI/IC n

MAaTCMAaTUYCCKUEC OI'PAHUYCHUSA Ha pa6OTLI XUMHYECKON

npeamnojaaracMbic

HAITpaBJICHHOCTH.
BJ'Ia)leeT HaBBIKaAMH OLICHUBAHUA A0IIYCTUMOCTH
MPAKTUYCCKOTI'0O IIPUMCHCHU A MaAaTEMAaTHYCCKUX n

bu3MYECKUX 3aKOHOB M MX aJanTaiuu K padoTram B
00J1aCTH XUMHUU.

OIIK-4.2. Oo6pabaTbiBaeT
JIAHHBIE C HCIOJb30BaHHEM
CTaHJIAPTHBIX Croco0oB

3HaeT MeTOo 16l 00PaOOTKH MOIYUEHHBIX YHCIOBBIX
Pe3yJIbTAaTOB.




KOI[ N HAUMCHOBAHUC
HHAUKATOpa JOCTHXKCHUA

HanmeHoBaH#e mmoka3aTeisi OleHUBAHUS
(pe3yabTaTa OOy4eHHsI IO JUCITUTIIIHE )

KOMIICTCHIINH
afMpOKCUMALIUA  YHUCIEHHBIX
YMeeT IpOU3BOJUTH BBIYUCICHUS IO HAXO0XKICHUIO
XapaKTEPUCTHUK

CPEIHMX 3HAYECHMM, OLIEHUBATH IIOIPEIIHOCTH U3MEPEHUN.

Bnageer HaBplkKaMu IIPAKTUYECKOIO  HCIOJIB30BAHUSA
CTaHJApTHBIX ~ METOJOB  00paOOTKM  pe3yJbTaToB
U3MEPECHUM.

OIIK-4.3. UaTepnperupyer
Pe3yIbTaThl XUMHUYECKHIX
HaAOJIFOIEHUH C
UCTIOJIb30BaHUEM (PU3HUECKIX
3aKOHOB U MPE/ICTABJICHUI

3Haer (bPISI/I‘ICCKI/Ie 3aKOHBI, 06’b$ICHHIOHII/Ie XHUMHUYCCKUC
SABJICHUA.

YmMmeer HaxXOJWTb B3aWMOCBA3b MCKIY (bI/ISI/I‘l€CKI/IMI/I

3aKOHAMM M XUMHUYECKUMH SIBICHUSIMH, IPaBUIbHO
MHTEPIIPETUPOBATh PE3yNbTaT HCCIEIOBaHUI B oOnactu

XHUMHUHU Ha OCHOBC (1)I/ISI/IT-IGCKI/IX 3aKOHOB.

Baapneer HaBbIKaMH HHTCPIIPCTAINH
XHUMHUYCCKUX HCCJICIOBaHUM Ha
(I)YH,I[aMeHTaJ'IbeIX (I)I/ISI/I‘IGCKI/IX 3aKOHOB.

PpEe3yJIbTaTOB
OCHOBC

2. TpyaoéMKOCTb TMCUUIIMHBI M BUI0OB Y4eOHBIX 3aHATH 10

AUCIUILINHE

OO6mrast TpyTI0EMKOCTh TUCIUTIINHBI cocTaBisieT 13 3auéTHbix equnui (468

aKaJeMHYECKHX YacoB).

(1 3aueTHas eqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)

Bunamu yueOHbIX 3aHATUN U paOOThI 00y4aroIIEerocs o JUCHUILINHE

SABJISAIOTCA.
Ob6o03HaueHue Buzp! yueOHbIX 3aHATHH U pabOThl 00y4YaIOIIEerocs
Jlex Jlexunn
Jlab JlaboparopHbie pabOTHI
CP CamocrosTenpHas paboTa 00yyaromerocsi B nepuo]] TEOPETUIecKoro o0yyeHus
KOHTDOIE CaMocTosTeNbHas paboTa 00yJaroIIerocs 1 KOHTakTHas paboTa 00yJaroierocs ¢
P MpenojaBaTeieM B MEPHOJ TPOMEKYTOUHOM aTTECTALIUH

dopma 00ydeHus: — oOuHast

CrpykTypa AMCUUILIMHBIL:

KonndecTBo yacoB 1o BUAaM yueOHBIX
o 3aHATHH U pabOTH 00yUarOMIerocs
& Dopmbl
Hawmmenosanue pasziena 3 =| o
Ne MCIHITHHb S o © o 8 POMEXYTOYHOM
() 5y o o =% o TTeCTAIINN
@) = = = @) @) % arrecraln
o
Mexanuka, MonekynsipHast
1 . YUIp 13 | 52 | - | - |49] 45 KP, YO
(bu3NKa ¥ TepMOJMHAMHKA




5 DIEKTPUYECTBO U 2 36 36 - - 36 - KP, YO
MarHeTH3M
3 OnTuka, aToMHas 1 3 52 56 B - 18 54 KP, YO
anepHas huznka
Hroro: 122 | 144 - - 1103 ] 99

1. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKON YACTH
KYPCA
1-3 cemectp 122 yacoB, B ToM uyuciie MAO — 30 yacon

Pa3nen 1. Mexanuka (17 yacoB)

Tema 1. Ilpenmer ¢puzuku. OCHOBHbIC MOHATHA (PU3UKH M MEXAHUKH.
(1 gac)

[Ipeamer ¢usuku. MeTonasl ucciaenaoBanuss B (GU3NKE. IKCIIEPUMEHT,
rurnoresa, reopusi. AbctparupoBanue, GusndecKas MOeb.

dusznka — KoNMMYeCTBeHHas Hayka. CHcTemMbl u3MepeHus (U3UIECKUX
BennuuH. AOcomrotHble cucteMbl eauHuL. Cuctemsl equaun CI'C u CU.

Mexannueckoe JBUKEHHE. AOCONIOTHOE MPOCTPAHCTBO. AOCOIIOTHOE
BpeMms. Kiaccuyeckas pusuka u peisiTUBUCTCKas GU3HKA.

MarepuanbHas TOUKa, a0COJIFOTHO TBEPJIOE TE0, aOCOIIOTHO YIPYroe Telo,
abCOJIIOTHO HEYIPYTOE TEJIO.

Tema 2. KunemaTnka MaTepuaabHoii ToukH. (1 yac)

OcHoBHas 3amadya KuHEeMaTUKU. OTHOCHUTEIBHOCTH JBWXKEHHS. Teno
OTCYETa, CUCTeMa oTcyeTa. TpaekTopusi NBWKEHUS TOYKU. OTHOCHUTEIBHOCTH
JIBUKCHUS.

CrocoObl  3alaHusi TOJIOKEHUS TOYKA B TMpocTpaHcTBe. JlekapToBa
MPSAMOYTOJIbHAS CUCTEMA KOOpAUHAT. bazuc aekapToBOM NMPAMOYTrOJIbHOW CUCTEMBI
KOOpJWHAT.

Ilepememienue. [Ipoiinennpiit myTts. KnHemMaTnueckue ypaBHEHUS IBUKEHUS
TOYKH.

CKopoCTh, YCKOPEHHME, €AWHUIIBI UX H3MEpEHHs. MrHOBEHHAs CKOPOCTb,
CpEIHAS CKOPOCTh, CKOPOCTb MO MEPEMEILICHUIO.

Tema 3. KuHemaTuyeckue XapaKTePUCTHKM MAaTEePUAJIBLHONH TOYKH.
KuHemaTnyeckue ypaBHEHUsT PABHOMEPHOIO0 M PaBHOINEPEMEHHOIO
npsiMoJInHeTHOTo ABMKeHus. (1 Jac)

[IpssmonuHeliHOe ABUKEHUE. PaBHOMEPHOE U PaBHONIEPEMEHHOE JBUKCHUE.
Kunemarnueckrne ypaBHEHHUS PaBHOIIEPEMEHHOIO NPSIMOJIMHENHOIO JIBWXKCHUS U
paBHOMepHOro. ['padMku 3aBUCUMOCTH MYTHU M CKOPOCTH OT BPEMEHHU JId



PaBHONIEPEMEHHOTO u PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKEHHS.
OTtHocutenbHOCTD ABMKeHUS. [IpeoOpazoBanus ["anumnes.

Tema 4. KpusosiuHeiiHOe aBM:KeHne. KuHeMaTMka BpamaTejJbHOI0
ABHKeHUsI MaTepHaabHO# Touku. (1 yac)

KpuBonuneitnoe  nwxkenue. HopmanbHoe — (LIEHTPOCTPEMUTENBHOE),
KacaTeybHOE (TaHT€HLIHAJIBHOE) U MOJHOE yCKOpeHHUs. CBsA3b BEIMYUHBI MOJHOTO
YCKOPEHHS C BEJIMYMHAMH HOPMAJIBHOIO M IMOJHOro yckopeHuil. CBs3b BEKTOpa
MOJIHOTO YCKOPEHHSI C BEKTOpaMH HOPMAJIbHOTO M KacaTeJIbHOTO YCKOPEHUH.
VYrioBble mnepeMenieHue, CKOPOCTb M yCKOpeHue. EauHuIbl uX HU3MepeHus.
KunemaTtnueckoe ypaBHEHHE paBHOIIEPEMEHHOTO JIBHXKEHUSI MATEPUATBLHOU TOYKU
1o OKpYy>kHOCTU. Pannyc KpuBu3HbI JUHUU. CBSI3b BEJIMYHUHBI IOJTHOTO YCKOPEHUS
JBUKEHUS MaTEPUAIbHOM TOYKH M0 OKPY>KHOCTHU C YIJIOBOW CKOPOCTBIO, YIJIOBBIM
YCKOPEHUEM U pPaiyCOM JBUKEHUS MAaT€PUATbHOU TOUKHU.

JIBUKEHUE TOYKH MO OKpYXHOCTH. [lonsipHble M aKcCHaJIbHbIE BEKTOPBI.
CBsi3b MEXJy YIJIOBBIMH M JIMHEWHBIMU XapaKTEPUCTUKAMH BpPAIlaTeIbHOTO
JIBUKEHUS.

Tema 5. OcHoBHBbIe MOHATUA AMHAMMKHU. 3aK0oHbI HbroTOHA. IIpuHIUI
oTtHOocuTeabHOCTH [Nanmuiiesi. OcHoBHbIe nmpeacraBaenust CTO. (1uac)

[Ipenmer puHamuku. BsaummoneiictBuss u cuibl. CHlla Kak pe3yibTar
B3auMoOJAEUCTBUA Tell. PesynprHpyromas cuna. Macca kak Mepa MHEPTHOCTH H
rpaBuTauui. OCHOBHBIE CBOMCTB MAacChl. 3aKOH COXpaHEHUsI Macchl. MMiymnbc
Tea.

ITepsebiit 3akoH HeroToHa. Unepuus. MHepunanbHble CHCTEMBI OTCYETA.

Bropoii  3axkoH  HsroToHa. OCHOBHOE  ypaBHEHHE  JUHAMUKHU
MOCTYMATENLHOTO ABMKEeHUA. ChJla Kak MpUYrMHA YCKOpeHus. Enquauna namepenus
cuiibl. IMIyJibC CUJIBL.

Tpernii 3akoH Herorona. [lelictBue u npotuBoaeiicTBue. OCOOEHHOCTU CHUIT
JIEVCTBHS U ITPOTUBOICUCTBUSL.

[Ipuamun  otHOcuTenbHOCTH ['anmuies. Ilomckw aOCOMIOTHOW CHCTEMBI
orcuera. [mmoreza 00 »sdupe. OmnbiTel Maiikenscona-Mopnu. ITloctymnats
CnenuansHoit Teopun OTHOCUTEIBHOCTH.

Tema 6. 3akoH coxpaHeHusi ummyJibca. (1 gyac)

[loHdaTHE 3aMKHYTOM MEXaHHYECKOM CHUCTEMBl. 3aKOH COXPAaHEHUs
uMItysbca. Ciaydan BBIITOJTHEHHS 3aKOHA COXPAHEHUSI UMITYJIbCA JUUIl HE3aMKHYTBIX
cucreM. [lonsTue uenrpa macc. Teopema 0 JBHKEHUH LIEHTPA MacCC.



Tema 7. HennepuuajbHble cHcTeMbl 0TcueTa. (1 gac)
Hewunepuumansabie cuctembl otcuera. Cumbl uHepiun. LleHTpoOexHas cua
UHEPITHH.

Tema 8. /[Bu:kenue B moJie tarorenns. (1 yac)

3aKOH BCEMHUPHOIO TATOTE€HHs. ['paBUTallMOHHAs NOCTOAHHAS. OmbIT
KaBenauma. [I'paBUTallMOHHAs Macca. OKBUBAJECHTHOCTb WHEPUUOHHOW U
IrPaBUTALIMOHHOU Mmacc. I'paBuTannonHoe IoJI€. HanpsxkenHocTh
rpaBUTaliMOHHOIO nojsA. Cuna TsokecTd U Bec. Cuila 36MHOTO TATOTEHHS U CHJIA
TSDKECTH ISl Tela Ha MOBEPXHOCTH 3eMJIM. 3aKOHBI ABWKEHUs IutaHeT Kemuepa.
Cuna B3anmmogeictBud Mexnay ConHIEM M IIJJaHETAaMU COJHEYHOW CHUCTEMBI
(petieHre oOpaTHOM 3a/1aun).

Tema 9. Pa6oTa u 3Heprusi. (1 yac)

Mexanuueckas paboTta. DHeprus, MOIIHOCTb. ENUHHIIBI U3MepeHus: paboThI
Y MOLIHOCTH.

IToreHunanbHas 51 KMHETHYECKast DHEPIUH. IloreHIMaIbHBIE
(koHCepBaTUBHBIE) CUIbl. LIMpKy/IsIus BEKTOpa KOHCEpBATUBHOM Cuilbl. CBS3b
MEXJY KOHCEPBAaTMBHOM CHJIIOMW W MNOTEHUHAJIbHOM SHEPrU€l  TOYKH.
[loTeHumManbHas SHEPTHUSA CUI YyNPYTroCcTH. CBA3b MEXKAY NOTEHUIUAIBHOW CHIION H
MOTEHIUAJIBHOW dHepruei. [loTeHnnan rpaBUTaliMOHHOTO TOJIA.

Tema 10. 3akon coxpanenusi YHeprun. (1 yac)

3aKOH  COXpaHEHUs MEXAaHWYECKOW DSHEprud. 3aKOH COXpPaHECHUS
MEXaHMYECKON SHEpPruu B MOJE THKECTH 3eMiM. J[MCCUMaTHBHBIE CHIIBI. 3aKOH
COXPAaHEHMS JHEPrUU. YCJIOBUE PpPABHOBECHUS  MEXAHUYECKOM  CUCTEMBI.
[{enTpanbHblil yaap mapoB. AGCOIIOTHO YIPYTUil U aOCOIOTHO HEYNPYTUid yaap.

Tema 11. /InHaMuKka BpamaTteJbHOTo JBHKeHHA. (2 yaca).

Mopens alGcomoTHO TBepAoro Tena. MomeHT wuHepuuu. Teopema
[MITelinepa.  MOMEHTBI MHEPLUMM HEKOTOPBIX CIUIOIMIHBIX TEI IPABWIBHOU
TeOMETPUIECKON (OPMBI OTHOCUTEIHLHO OCH, TIPOXOJIAIIEH Yepe3 MEHTP TSKECTH.
MOMEHT cuibl OTHOCUTEIIBHO TOYKA. MOMEHT CHIIBI OTHOCHTEIBHO OCH.
CyMMapHbIi MOMEHT BHYTPEHHUX CHJI. MOMEHT UMITYJIbCa MaT€pUaIbHOW TOUKHU
OTHOCUTEIIbHO TOYKH BpalleHusd. MOMEHT HMIIyJbCa MATEPUATbHON TOYKH
OTHOCUTENIbHO OCU. OCHOBHOE YpaBHEHHE TWHAMUKHU BPALATEIBHOTO JBUKCHUS.
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa.

Tema 12. ledropmanuu TBepaoro Teja. (1 yac)



Yopyrue u mnnactuueckue aedopmammu. Jedbopmaums pacTsKkeHUS
(cxatus). OTHOCUTENbHAS nedopmanus, HanpsbkeHue. KoadgduuumeHnt ynpyrocru,
moayib HOnra. 3akon ['yka. M3MeHeHMEe NONEPEYHBIX pa3MepoB Tela IMpHU
nedopmaruu. Kosdpdurmument Ilyaccona. [duarpamma pacTspkeHHs. DHEprus

yhapyrou aedopmanuu.

Tema 13. CBoOoaHBIE TADMOHHYeCKHE KoJiedaHusl. (2 yaca)

I"apmonnyeckue kosiebanus. KuHemaTtuueckoe ypaBHEHHE TapMOHUYECKUX
KonebaHuil. AMIIMTYAa, (a3a, HayaiapHas (a3a, yacToTa M HUKIMYECcKas 4acToTa
konebaHuil. CKOpOCTb, YCKOPEHHE W CHJIbl IPU TapMOHMYECKHUX KOJEOAHMSIX.
3axkoH HproToHa /U1 rapMoHnYecKkuX Kojebanuil. JuddepeHunanbHoe ypaBHEHHE
FapMOHHUYECKHX KoJIeOaHMM, ero pemieHne. MaTemMaTH4ecKuid  MasTHUK.
®uznuecknii MadaTHUK. llpuBeneHHas jumHa (uznyeckoro mastTHuka. LleHTp
KauyaHUW (PU3NYECKOTro MassTHUKA. DHEPrus rapMOHUYECKUX KOJEOaHMIA.

Tema 14. 3aryxawmmue kosiedanus. (1 gac)

3aryxatomue KosieOanus. COOCTBEHHass YacTOTa, BpPEMsS pelIaKkcalluy,
JICKPEMEHT 3aTyXaHWs, JOOPOTHOCTh. 3aKOH M3MCHEHHUS aMIUTUTYAbl IPH
3aTyXaHUH. ATIEPHOIMUECKUE MPOIIECCHI.

Tema 15. BoiHy:k1eHHbIe Ko1e6anus. (1 gac)

Konebanust mon npeiictBueM BbIHYXJarmie cuibl. J(uddepenunanbuoe
ypaBHEHUE BBIHYXJICHHBIX KoJjieOaHui. CoOCTBEHHas 4acToTa. Y CTaHOBJICHUE
koJjiebanuii. Pezonanc. Pe3onancHas gactora. Pe3oHaHCHBIC KpHUBBIC.

Pa3nen 2. MousekyJsipHas puzuka u repmoauHamuka (17 yacon)

Tema 1. IIpeaBapurenbHbie cBeeHus (2 yaca)

CraTuctuyeckuili ¥ TEPMOJUHAMHUYECKUNA METOIbI UcciieoBaHus. OCHOBHbIE
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TeOopuHu. XapaKTEPUCTUKKA aTOMOB H
Mosiekysl. Makpocucrtema. CocrossHue cucremsl. [lapaMeTpsl  COCTOSHUS.
TepMmoauHaMuueCcKkuil mpouecc. MaKpOCKOIIUYECKHE IMapaMeTpbl  CUCTEMBI.
KBasucranuonapHslii (paBHOBECHBIN ) MPOIECC. Y PAaBHEHUE COCTOSIHUSI CUCTEMBI.

Tema 2. MoJieKkyjJIsipHO-KHHETHYECKAasi TeOpHs HIeaJbHOro rasa. (3
yaca)



WNneanbHblii ra3 Kak MOJAENb Ta3000pa3HOTO COCTOSIHUA. Y paBHEHUE
COCTOSIHUSI HMAecanpHOro rasa. ['azoBas mnocrosHHas. lloctositHHas boiblmana.
[TapunaneHoe naBiieHue. 3akoH JanbToHa.

OCHOBHOE  ypaBHEHUE MOJEKYISIPHO-KUHETUYECKOW  TEOPUU  Ta30B.
MoJieKyIIpHO-KUHETHYECKass TPAKTOBKAa TEPMOAMHAMUYECKON TEMIEPATYPBHI.
Pacnpenenenne MakcBesia. Haubosiee BeposiTHas CKOPOCTh JABUKEHUS MOJICKYII,
CpeIHssl CKOPOCTh, CpEeIHEKBaIpaTUyHasi CKOopocTh. bapomerpuueckas dopmyna.
Pacnpenenenne bonbimana.

Tema 3. PeanbHble rasml. (1 yac)

OTkiioHeHHWe ra3oB  OT  MACAIBHOCTH. IloTeHnmanbHas  SHEPIHs
B3aUMOJICUCTBUA MOJIEKyJ. YpaBHeHue Ban-nep-Baanbca. ®@usnueckuii CMBICT
ko3¢ puento Ban-nep-Baanbca.

OKcnepuMeHTallbHble H30TepMbl. Kputnueckas Touka. MeracTaOusbHbIE
coctostHus. [lepechIeHHbIN Tap U neperperas )KUAKOCTb.

Tema 4. ’Kuakoe cocrosinue. (1 yac)

Xunkoe cocrosHue. IloBepxHOoCcTHOEe  HarskeHHe. IloBepXHOCTHOE
HATsDKEHHUE HA TPAHUIIE TPEX arperaTHeix coctostHui. Kpaeson yron. CmaunBanue
Y HecMaunBaHue. J[aBIeHUE MOJ M30THYTOW MOBEPXHOCTHIO )Kuakoctu. Gopmyna
Jlarmnaca. Kanuuisipasie ABIEHUS.

Tema 5. SIByienust nepenoca. (1 gac)

Cpennsis  jymmHa CBOOOJHOrO TMpobOera MOJIEKYJ B HIACAIbHOM rase.
OddextuHpli auameTp MoJekyld. D¢dekTuBHOE ceueHue Mojekyn. llonsTue
BakyyMa. SIBleHus TepeHoca B razax. TersionpoBOAHOCTh Ta3oB. duddysus B
ra3zax. BuyrpeHnHee TpeHue (BI3KOCThH) Ta30B.

Tema 6. Tensiora u padora. [lepBoe Hauasio Tepmogunamuku (1 yac)

BHyTpeHHss 3HEprus TepMOJAUHAMUYECKONM CUCTEMbl. BHYTpEeHHS 3HEprus
uaeanbHOro rasa. llonsrtue termorel. [IpuHOMD 3KBUBAJEHTHOCTH TEMJIOTHI U
paboThl. MexaHUYeCKUil SKBUBAJICHT TETUIOTHI.

Ilepoe Hawano TepMOAMHAMHUKHA. BedHBIM [BUTraTesb IEPBOTO PpoOJa.
Pabota, coBepiiaemas ra3om npu U3MEHEHUU 00beMa.

Tema 7. TensioemkocTh MaeaIbHOro ra3a (1 Jac)

YaenpHas TEMI0EMKOCTh. MoJisipHas TEIIOEMKOCTh. EMUHUIIBI U3MEpEeHUS
TEIUIOEMKOCTH. TeImI0oeMKOCTh MPU IMOCTOSHHOM OOBEME M TEIUIOEMKOCTH IpHU
nocTosHHOM  faBieHun. @Dopmyna Mainiepa. DPU3MUECKHN CMBICT Ta30BOU



IIOCTOSIHHOM. TeopeMa O paBHOMEPHOM pACHPENEIICHUH SHEPIMM IO CTENEHSAM
cBoOonbl. IloctynarensHble, KoneOaTelbHbIe, BpallaTebHbIE CTEIIEHU CBOOOIBI.
TermnoeMKocTh MHOTOAaTOMHBIX Ta3oB. OTpaHMYEHHBIA XapakTep KIAaCCUYECKOU
TEOPUH TEIUIOEMKOCTH.

Tema 8. TepmoanHaMuyeckoe ONUCAHME NPOLECCOB B HIeATbHBIX ra3ax
(1 gac)

['paduueckoe N300pakeHne TEPMOJUHAMHYECKHAX IIPOLIECCOB.
N3oxopuueckuii mpouecc. M3obapuueckuii mpouecc. M3orepmudeckuii mpoiecc.
W3MeHeHne BHYTPEHHEM OSHEpruu Mpu M30mpoleccax. TemioeMKOCTh IpHU
u3onponeccax. Anuabdatuueckuii mpouecc. [lonurponnueckue npoueccsl.

Tema 9. lluxkaudeckue npoueccobl. TermnoBnie Mamunbl (1 yac).

O6patuMbie 1 HeoOpaTtumbie Tporiecchl. [{uknnueckue mporeccel. [Ipsmoit
u obparHblid Kbl [Ipuamun KensBuna. [Ipunuun Kapno. TeruioBas MamumHa.
TennoBoit aBurartens. XonoaunabHas mammHa. KIIJ TeruioBod mamumnbl. [{uki
Kapno. KI1/] mukna Kapnuo. Teopemst Kapuo. O6patumocTts 1ukia Kapho.

Tema 10. Bropoe Hauano tepmogunamuku (1 yac)

TepmogmHamudeckue (HOPMYITUPOBKH BTOPOTO Hadala TEPMOJIMHAMHKH.
[lonarue BeuHoro naBuratesnss BToporo pojaa. CpoOognas sHeprus. Cwbic
HKBUBAJICHTHOCTH TEIUIOTHI U paboThl. KauecTBeHHOE paziuyue MexXIy TeIIoTOn
U padoToil. CBsA3aHHAs YHEPTUS.

Tepmoaunamuueckue (HOpMYyITUPOBKHM BTOPOTO Hayalia TEPMOJUHAMUKH.
[lonsitue BeuHoro paBuratens BToporo poja. CpoOomnas »sHeprusi. Cmbich
HKBUBAJICHTHOCTU TEIJIOTH U paboThl. KauecTBeHHOE paznuyue Mexay TeIraoTon
u paboToii. CBs3aHHAs YHEPT U

Tema 9. DuTponusa U BeposATHOCTH. TpeThbe HAYAJ0 TEPMOIAMHAMHUKH.
(2 uaca)

TermmoBast teopema HepHcra. TepmoauHamuueckass BEposTHOCTb. Dopmyria
bonbumana. DHTponus kak Mepa Oecmnopsiaka. Dmykryanun. CTaTHCTUYECKUH
XapakTep BTOPOTO Hayajaa TEPMOAUHAMUKH.

Tema 10. da3oBbie paBHOBecHsl U (ha3oBble epexoabl (2 yaca)

[Toustue a3l B TepMoauHamuke. Jluarpammbl paBHOBecus  (as.
Ucnapenne wu koHueHcauus. [lnaBmeHwe W KpucTaum3ausg. Y paBHEHUE
Knanelipona — Knay3uyca. Tpoiinas Touka. uarpamma coctosinus. da3oBbie
nepexo bl MEPBOTO Pojia 1 (a3oBhIe MEPEXOAbI BTOPOTO POJIA.



Paznen 3. daekrpuyecTBO 1 MarueTusm (36 yacos)

Tema 1. DaekTpocTaTHveckoe noJe (4 yaca)

Ponb 371eKTpOMarHuTHRIX B3aUMOJACHCTBUM B MPUPOJE. DIEKTpU3AUS TE.
ONeKTpUYeCcKuid 3apsii U €ro CBOMCTBA. 3aKOH COXPAaHEHHS 3JIEKTPUYECKOrO
3apsna.

B3aumoneiicteue  3apsimoB.  Toueunwit  3apsa. 3akon  Kyiona.
DIEKTpUUECKOE TI0JIE B BaKyyme. OIJIEKTpUYeCcKas TNOCTOsiHHasA. JluHeliHas
IUIOTHOCTh 3apsijia, MOBEPXHOCTHAs IUIOTHOCTH 3apsiia, OObeMHas IIOTHOCTh
3apsaa.

AOconoTHast 3JEKTpOoCcTaTUYeCKass CUCTEMa €IWHUL. MexayHapoaHas
cucreMa equuun CH.

DJeKTpocTaTudeckoe mnoJie. HanpsskeHHOCTh 3JIEKTPOCTaTUYECKOTO TOJIA.
[IpyHIMN Cynepno3uuuy MOJEH. DIEKTPUUYECKAN IUNOJb. [[UITONBHBII MOMEHT.
CHIl0BBIE JIMHUU JIEKTPOCTATUYECKOTO MTOJIS.

Onextpocratnueckas Teopema [aycca. IIpuMepsl NpHMEHEHHS] TEOPEMBI
I'aycca: moisie paBHOMEpPHO 3apsHKEHHOW IIJIOCKOCTH, IIOJIE JBYX Pa3sHOMMEHHO
3apsDKEHHBIX  IUIOCKOCTEHM, II0JI€ PAaBHOMEPHO 3apSKEHHOIO LWIMHAPA, TOJe
PaBHOMEPHO 3apsKEHHOT0 1Iapa, 1mosie cepsl.

Tema 2. PadoTa u YJHePrusi B 3JIeKTPOCTATHYECKOM ToJie (2 yaca)

PaGora mo mepeMmemnieHHI0 3apsga B OJEKTPOCTATHUECKOM  TIOJIE.
[ToTeHIMaNBHBIN XapaKTep SJIEKTPOCTATUUECKOro moJis. TeopeMa O UMPKYJSIIUAU
BeKkTOpa HanpsbkeHHocTu. JuddepennuanbHas GopMyIMpoBKa MOTEHIIMATIBHOCTH
AIEKTPOCTATUYECKOTO TOJISI.

[ToreHupan >IEKTPOCTATUYECKOrO TOJISI TO4YEHYHOro 3apsaa. [IpuHiuun
CyNEpIO3ULUA  TOJIEH. PazHocTh  moTeHHMANOB M HANPSKEHHOCTh
AIEKTPOCTATUYECKOTO TOJIA.

Tema 3. DJieKTpocTaTHYECKOE MOJ€e B AMJIEeKTPUKaX (2 yaca)

DNeKTpudeckue CcBoWcTBa  BemiecTBa. llomspuzanus — AHAIIEKTPUKOB.
[Tonsipuzarmonnsle  3apsael.  Kmaccudukanus — gudnekrtpukoB.  [Ipupona
MOJISIPU3AIMK  JUAJICKTPUKOB.  CBsi3aHHBIE  3apsiibl, CBOOOJHBIE  3apsibl.
Ocnabnenue moJis BHYTPH AMDJIEKTpUKA B pe3yJbTaTe noJisspusanuu. Bektop
nojsipuzauuu. Jusnekrprudeckass BOCOPUUMUYUBOCTD TUAJICKTPUKA.

O0bemHBIE 3apsapl B AmdiekTpuke. Teopema Ilaycca mnmsa  Bektopa
nossipu3anu. CBsi3aHHbBIE 3apsiAbl KAK HICTOUHHUK BEKTOPA MOJISIPU3AIUY.



I[I/IBJ'ICKTpI/I‘-IeCKaﬂ IMPOHNLIACMOCTD. BGKTOp QJICKTPUICCKOIO CMCHICHHA.
TeopeMa Faycca AJI1 BCKTOPA JICKTPHUYCCKOTO CMCIIICHUA.

Tema 4. IIpoBogHMKH B JJIEKTPHYECKOM I0Jie. DJIEKTPOEMKOCTH (2
yaca)

PaBHoBecue 3apsiioB B TIpoBOAHMKE. HampsskeHHOCTh TMOJs  BOJIM3U
MOBEPXHOCTU MpoBOAHUKA. [lone BOMM3M MOBEPXHOCTHM MPOBOJHUKA. BiusiHue
KPUBU3HBI IOBEPXHOCTHU MTPOBOJHUKA HA BETUYUHY TOJIS.

[loHATHE YEOWHEHHOTO NPOBOJHUKA. IJIEKTPOEMKOCTh. KOHIEeHcaTophl.
DNEKTPOEMKOCTh TUIOCKOTO, IUIMHAPUYECKOro, C(HEpUUYEcCKOro KOHAEeHcaTopa.
CoenrHeHnst KOHJIEHCATOPOB.

Tema 5. JHeprus 3J1eKTPOCTATHYECKOI0 MoJis (2 yaca)

PaboTa no nepemMenieHuno 3aps/a B Moje APyroro 3apsaaa. JHEPrusi CUCTEMBI
3apsoB. Teopema HpHmoy. DHeprus 3apssKeHHOTO KOHAEHCATOpa. JHEpPrusd
ANEKTPOCTATUYECKOTO TOJIS.

Tema 6. OcHOBHbIE 3aKOHbI TMOCTOSIHHOIO 3JIEKTPHYECKOro Toka (4
yaca)

JIBIJKEHUE DJIEKTPUYECKUX 3apsAd0B. OJEKTPUYECKUHM TOK, OCHOBHBIC
XapaKTEPUCTUKU TOKA: CHJIa TOKA, IJIOTHOCTh TOKa. BbIpaxkeHue ISl MIOTHOCTU
TOKA W3 MOJIEKYJSIPHO-KMHETUYECKOW TeOpHUH. [IOCTOSHHBIA DIEKTPUYECKUM TOK.
VYpaBHeHue HenpepblBHOCTU. JIMHMM TOKa. CTOPOHHUE CHIIBI. DJIEKTPOABUKYILAS
cuna. l{upkynsiuusi BEKTOpa HaNpsHKEHHOCTH CTOPOHHMX cwi. [lagenue
HalpspKeHUsT Ha ydacTke nenu. 3akoH Owma. ConpoTHBIEHHE MPOBOJHHKOB,
yIE€JIbHOE CONPOTUBIIEHUE, MPOBOAMMOCTh. 3akoH Oma B auddepeHnnanbHON
dopme.  TemneparypHas  3aBUCUMOCTb  CONPOTUBIEHUS  IPOBOJHUKOB.
CgexnpoBoaumocTk. 3akoH Jxoymng-JIenua. CoequHeHus npOBOJHUKOB.

3akoH Oma Il HEOOHOPOAHOTO ydacTkKa nenu. 3akoH OMa Jjis MOJHOU
nenu. PasBerBnennbie 1enu, npaBuwia Kupxroda. Kosddumuent monesnoro
JIEVICTBHS UCTOYHHKA TOKA.

Tema /. Ilpupoaa 3j1eKTpUUYECKOro Toka. (4 yaca)

[Ipupona Hocutrenelr Toka B MeTtamiax. Oneit Tonmena u  Crroapra.
DOneMeHTapHasi ~ KJacCMYecKas  TeOopusl  BJIEKTPONPOBOAHOCTH  METAJUIOB.
HenmocraTkm  KinacCMYECKOM  TEOpHM  BJIEKTPONpPOBOAHOCTH.  KBaHTOBBIE
IIPEACTABICHNUS] O MPOBOJMMOCTU TBEPAOrO Tejla. 30HHAs CTPYKTypa TBEPAOIO
Tena. YCIOBUE BO3HMKHOBEHUS IPOBOJMMOCTH B TBepAOM Tene. IIpoBoaHMKH,



JUBJIEKTPUKHU, TONYNPOBOAHUKU. (CTaTHCTUKA SIEKTPOHOB B TBEPAOM TEIE.
Yposens Oepmu.

[TIpoBOogMMOCTH MOJIYIIPOBOJHUKOB. CobGcTBeHHas IPOBOJANMOCTh
MOJYNIPOBOJHUKOB. OJJEKTPOHBI W  JBIPKH. TemmepaTypHas 3aBHCUMOCTb
COITPOTHUBIICHUS MOJIYIIPOBOJIHUKOB. [[prMecHast mpoBOAUMOCTb.

Tema 8. DnekTpuyeckue siBJeHUsI B KOHTaAKTax (2 yaca)

DNeKTpuYecKue SBJICHUS Ha TpaHMIE MeTaul-BakyyMm. Pabora BbIXoja.
KonTakTHas Pa3HOCTh MOTEHIIAAJIOB. 3aKOHBI BoJbThL. Psan
ANEKTPOOTPULIATENIBHOCTH ~ METAJUIOB. BHYTpEeHHsII  KOHTakTHas  pa3HOCTh
MOTEHIIMAJIOB, BHEIIHSS KOHTAaKTHAas Pa3HOCTh MOTEHIMaIOB. SBieHue 3eebOeka,
sBieHue [lenbThe, ssBaeHue ToMcoHa.

Tema 9. ITocTOAHHBII 3JIeKTPUYECKUH TOK B JJIEKTPOJIUTAX (2 yaca)

DIJIEKTPOJIUTHYECKAST  AUCCOLMANUs. ONEKTposn3. 3akoHel Dapanes.
Ouznueckuid cMbici unciaa Dapanes. Pornb 3akoHOB Dapajzes B yCTaHOBJICHHUS
aTOMHOM (JIMCKPETHOM) MPHUPOJIBI dJIeKTpHUecTBa. [IpOBOIUMOCTD 3JIEKTPOIUTOB.
[ToABMAKHOCTD JIEKTPUUECKUX 3apsI0B. 3akoH OMa ISl 3JIEKTPOJIUTOB.

Tema 10. MaruuTHoOe noJjie B Bakyyme (2 yaca)

B3anmoneiictBue TokoB. 3akoH AMmriepa. MarauTHas nocrossHHas. [ unoresa
Awmrniepa. MarautHoe nosie. Bektop MarautHoM mHaykiuu. Cuna, IeMCTBYrOIas
Ha 3JIEMEHT TOKa B MOCTOSSHHOM MarHuTHOM Tnosie. 3akoH buo-Casapa-Jlamiaca.
[Tone nBwxymerocs 3apspa. Ilonme mpsmoro m KpyroBoro toka. MarHuTHbBIN
MOMEHT KOHTYpPa C TOKOM. MarHuTHbIN JIUIIOJIb.

Tema 11. OcHOBHBIE CBOIiCTBAa MATHUTHOIO 10Jisi (2 yaca)

[upkymanuss BEKTOpa MAarHUTHOM MHAYKUMU. BuxpeBoil xapakrtep
MarHuTHOro noJjisg. Teopema o HUPKyJISuY B 1uddhepeHInaibHOM BU/IE.

MarunuTtHoe 1oJie cojieHouaa. MarHuTHOE 1oJie TOpou/a.

Tema 12. MaruuTHoe moJie B BemiecTBe. (2 yaca)

Onmcanue 1mojs B MarHeTukax. Bekrop HamMarHunduBaHus. HanpsokeHHOCTD
MarHuTHOro mossd. [lupKynsmus BeKTOpa HANpPSHKEHHOCTH MArHUTHOTO ITOJIS.
MarauTHas BOCIPHMMYHUBOCTh U MarHUTHAs! IPOHUIIAEMOCTb.

Tema 13. Marneruku (2 yaca)
MarnutHoe mosie B BemecTBe. Knaccudukamuss MarHeTHKOB. MarHuTHbIC
MOMEHTBI aTOMOB M MOJIEKYJI. [ mpoMaranTHOE oTHOMIEHHE. MarHeToH bopa.



JuamarnetusMm. Ilpeneccust Jlapmopa. Ilapamarnetusm. 3akon Kroopu s
napaMarHUTHOW BOCIIPUMMYHUBOCTH.

®eppomarnetusM. Kpupas HamarnuueHus: peppoMarHeTukoB. MarHuTHBIM
ructepe3uc. KospuurtuBHas cuina, OCTaToyHOE HaMarHW4YeHUE, MaKCHUMAallbHOE
3HaYeHHE MarHUTHON MPOHUIIAEMOCTH AJisi heppOMarHeTUKOB.

[Ipupona deppomarnerusma. OOmeHHoe B3aumoaeilicteue. OoOnacTu
CIIOHTAaHHOW  HAMarHUYEHHOCTH  (JIOMEHBI). [Iportecc ~ HamMarHu4eHwUs
deppomarHeTuka BO BHEIIHEM MarHuTHOM moje. Da3oBblii  mepexon
dbeppoMarHeTuk-rnapamarieTuk, Touka Kropu. AutudeppoMarueTuku, GeppuThl.

Tema 14. SIBjieHUe 3J1eKTPOMATHUTHON UHAYKIUM (2 Yaca)

Onbeitel @apanes. OnekTpomarHuTHas uHAyKOusA. IlpaBwino  JleHna.
OnexkTpoABMXKYLIasl cuja WHAYKUUU. SBiaeHue camoumHAykuuu. Kosdduiment
CAaMOMHAYKIMH  (MHAYKTHBHOCTb) KOHTypa. MWHIYKTUBHOCTH OECKOHEYHO
JUITMHHOTO COJIEHOU/IA.

Tok mpu 3aMbIKaHUM W Pa3MBIKAHMM LIENH, COJAEp Kalled WHIAYKTUBHOCTD.
DHeprusi MarHUTHOT'O TTOJISL.

Tema 15. B3amMHble NpeBpalleHUs] JIEKTPUYECKMX M MATHUTHBIX
nmoJiei (2 yaca)

BuxpeBoe nsnekrtpuueckoe mnoise. IlepBas rumoresa Makceemta. Tok
cMmenieHus. Bropas runore3za Makcaena.

VYpaBHenuss MakcBemna. @Du3nyeckuid CMbICH ypaBHEeHMU Makcsesa.
DNEeKTpOMarHuTHHIE BOJIHBI.

Pa3nen 4. Onruka (36 yacoB)

Tema 1. Bosnbl. (2 yaca)

BonnoBeie mnpouneccel. [IpomonbHblie uW  momnepeuHsie BOJHBL.  [lepeHoc
sHEpruu OeryIeil BOJHOW. YpaBHEHUE TUIOCKOW BOJHBI. BoTHOBasi MOBEPXHOCTD,
dbpont BomHbL. BomHoBo# BekTop. PaszoBas ckopocTh. BomHOBOE ypaBHEHHE.
Crostune BoaHbl. CBeroBasi BojHa. Ctosiyas cBeTOBas BoOJHA. VIHTEHCUBHOCTH
CBETAa.

Tema 2. Untepdepennus cBera. (4 yaca)
NuTtepdepeniust cBeTOBbIX BOJH. KOrepeHTHOCTh. Y CIIOBUS MaKCUMYMOB H
MUHHUMYMOB uHTEPPEPESHITIH. TayTroxpoHu3M ONTUYECKUX CUCTEM.



WNuTtepbepeniuss cBeTa B TOHKMX IUIeHKaX. [IpuMenenust wuHTEphepeHIUN.
CseroBoit BekTop. OnbiT O. Bunepa.

Tema 3. ludpakuus cBera. (8 yacos)

[Nonstue nudpakumu ceeta. [Ipunmun [roiirenca. 3akoH oTpakeHHs, 3aKOH
npenomiieausa.  [lpumamun  T'ronrenca-®Openens.  Merox 308 Dpenens.
[IpsimonuHeHOE paclpocTpaHeHWe CBeTa. 3OHHas IacTuHka. Jludpaxius
®penenst or kpyrioro orBepctusa. Jdudpakiuus DpeHens oT Kpyrioro IuckKa.
['panunpl mpuMeHeHuss reoMerpuueckod ontuku. udpaxkuus Dpaynrodepa.
Hudpakius Dpaynrodpepa ot menu. Judpaxkmus Dpaynrodepa Ha
TuppakMoHHON pemierke. [lucnepcuss M paspemiaromiasl cujaa CIEKTPaIbHOIO
npudopa. JAudpakuus peHTTeHOBCKUX JIydeill Ha KpUCTaliax.

Tema 4. [lonspuzanus cBeta. (4 yaca)

EcrectBeHHbIl 1 nossipu3oBaHHbId cBET. [lomsApusanus npu oTpakxeHun u
npesnomneHud. [lomspusanus npu  ABOMHOM sydyenpenomseHud. Ilpupona
JBOMHOIO JIy4eIIPEJIOMIIEHH. BpallieHne IIIOCKOCTH MOJIAPU3ALIUAH.

Tema 5. OcHOBHBIEC IOHATHS FeOMETPUUYECKOI ONITUKU. (2 yaca)
CBeroBasg BOJHA W CBETOBbIEC JIydd. OCHOBHBIE 3aKOHBI T€OMETPHUUYECKOMU
onTuku. CBeTOBOM MOTOK. DOTOMETPUUECKUE BETUYUHBI U UX PA3MEPHOCTH.

Tema 6. ®opMupoBanue U300pakeHUs B HEHTPUPOBAHHOM ONTHYECKOM
cucreme. (4 yaca)

IlenTpupoBaHHas onTthueckas cucreMa. KapauHanpHple TOYKH |
KapJAUHAJIbHBIE TIJIOCKOCTH. Y BEJIMYEHHUE LIEHTPUPOBAHHON ONTHUYECKOW CUCTEMBI.
[TocTpoenune n300pakeHus B LICHTPUPOBAHHOM ONTUYECKOM CHUCTEME.

[Ipenomnenne Ha cdepuueckoid noBepXHOCTH. MuBapuant AOOGe.
WNuBapuant Jlarpanxka-I'ensmronsia. Tonkas nuHza. [loctpoenune n3oopaxkeHuii B
TOHKOM JinH3e. Y cioBue cunycoB A60e. [TorpenHocT ONTHYECKUX CUCTEM.

Tema 7. Ilucnepcus cBera. (2 yaca)
HMucnepcus cBera. ['pynmoBasi CKOPOCTh. DIIeMEHTapHasi TEOPUsl AUCTIEPCUU.

Tema 8. ITornomenue cera. (1 yac)

[IpoxoxxaeHnue cera yepe3 BemecTBO. KoadduimeHnt nornomieHus. 3akoH
JlamGepra-byrepa. 3akon  bepa. [Tornomenne  cBera  rasamMm W
KOHJEHCUPOBAHHBIMH TEJIAMH.



Tema 9. Paccessnne cBeta. (1 yac)

[IpoxoxeHne cBeTa yepe3 HEOMHOPOAHbIE cpelbl. Pu3myeckas MpUYUHA
paccesnus. Oddext Tunpans. 3akon Panes. Paccesnue Mu. MonekynspHoe
paccesiHue.

Tema 10. TenioBoe n3ayuenue. (2 yaca)

TennoBoe wu3JIy4yeHUE U JIIOMUHECICHIMS. PaBHOBECHOCTh TEILJIOBOTO
n3inydeHus. COBOKYIHOCTh  ONBITHBIX  (PAKTOB, KaCarOUIUXCS  TEIJIOBOTO
u3nmydenusi. CBOMCTBaA TEIJIOBOTO U3NyueHus. McmyckaTenbHasi CHOCOOHOCTh Tela.
AGcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonabimana. 3akoH
BuHa.

Tema 11. MaTeMaTH4YeCKO€e ONMUCAHNE TEMJIOBOI0 H3ay4YeHus. (2 yaca)

IMapmonnueckuii  ocumsuisiTop. CoOCTBEHHBIE YAaCTOTBI TaPMOHHYECKOTO
ociuisitopa.  dopmyna  Panes-Jxunca.  YibrpaduoneroBas — katactpoda.
['unote3a [1nanka. KBantel. ®opmyna Ilnanka.

Tema 12. OnTuyeckasi nupomeTpus. (2 yaca)

[lonatne  onTuyeckoW  mUpoMeTpuM. PanuanvoHHas  NHPOMETPHS.
SpkoctHas nupomerpus. LlBeroBas  temmeparypa. Komopumerpuueckas
TeMIEpaTypa.

Tema 13. KBanToBbIe cBolicTBa cBeTa. (2 yaca)
®ororpdexr. Doronsl. JlaBnenue cBera. KopmycKynsipHO-BOJIHOBOM
nyanu3Mm cBeTa. [IoTHOCTE BepoATHOCTH pachpeaeiaeHus: GOTOHOB.

Pa3nen 5. Atromuas ¢pusuka (10 yacos)

Tema 1. 3aKOHOMEPHOCTH B ATOMHBIX CIIeKTpax. (2 yaca)

Atomubie cmnekTpbl. CIuloniHbIe, JHHEWYAThle, TOJ0CAaThle CIEKTPHI.
CrexTpbl ucnyckaHusi U cuekTpel norionieHusa. Crektp atoma Bojgopoja. Cepun
nuauil. @opmyna bansmepa. Tepmsl.

Tema 2. BopoBckasi Mojesib aToMa Bogopoaa. (2 yaca)

Oneir  Pesepdpopna. Snepnas wmoxpens artoma. I[loctynater  bopa.
OnementapHasi OOpOBCKas TeOpusi BOAOPOAOINOA0OHOro artoMa. KBaHTOBaHHE
MOMeHTa umnyibca. BeiBoa dhopmyst banbmepa.



Tema 3. D1eMeHTHI KBAHTOBOI MeXaHUKH. (4 yaca)

I'mnote3a ne bpoilyid. DKClepUMEHTANbHOE MOATBEPKIACHUE THIOTE3bI JI€
bpoitnis. e bpoiineBckas nanvHa BoOJIHBL. COOTHOLICHUE HEONPEACICHHOCTEM.
[lonarne mukpodacTuibl. KaHOHMYECKM CONPSKEHHBIE BEIWYWHBL. BonHOoBas
¢bynkusa.  Ypasuenue Illpeaunrepa. OmneparopnHas ¢opma  ypaBHEHUS
Mpenunrepa. CoOCTBEHHBbIE 3HAYCHHS U COOCTBEHHbIE (DYHKLIMHU Omeparopa.
KBanToBanue sHeprum.

Tema 4. KBanTOMexaHu4ecKkasi MoJieJib aToma. (2 yaca)

KBantomexannueckas Teopust aroma Boaoponaa. CoCTOSIHHE 3JIEKTPOHA B
atrome. KBaHTOBBIE uMCna. BbeIpoxkaeHHbIE cOCTOSIHUAA. DPYHKIHS IUIOTHOCTH
BEPOSITHOCTH HAXOXKIEHUSI DSJIEKTPOHA Ha HEKOTOPOM pacCTOSHUM OT sijpa.
MHuorosnektponnble atoMbl. [lpunnun Ilaynau. OneKTpoHHBIE O00OJOYKH U
1101000JI04KU. MHOT03JIEKTPOHHBIE ATOMBI.

Pa3nen 6. ®u3uKa aTOMHOIO sIIPA M 3JieMeHTapHbIX YacTHil (6 yacoB)

Tema 1. CTpoeHHe U CBOiicTBa aTOMHBIX siiep. (4 yaca)

CocraB U XapakTepUCTUKH aTOMHOTO snapa. Hyknonsl. CBolicTBa IPOTOHOB
U HEUTPOHOB. fnepHbIii MarHeToH. Macca u sHeprusi cBs3u sjapa. Jledexr macc.
SAnepusie cwibl. OcobeHHOCTH sfepHbIX cwil.  [lpupoma siAepHBIX  CHIL
PamnoaktuBHOCTh. IlpuponHas paamoakTHBHOCTh. PaanoakTWBHBIE CEMENCTBA.
Anba-pacnaa. bera-pacnaa. Buasl Oera-pacnana. [IpoTroHHas paainoakTUBHOCTD.
CroHTaHHOE JIeJIEHUE TSKENbIX sAep. EOMHUIBI akTUBHOCTHU. fIIepHBbIE peaKkLuu.
PaguoyrnepoaHslii METOA ONpENENEHUs BO3pacTa OPraHUYECKUX OCTaHKOB.
[enenue snep. Llennplie snepHbie peakuuu. TepMosiepHbIE peakIuu.

Tema 2. DneMeHTapHbBIe YaCTHIIBI (2 Yaca)

Kocmuueckne nyun. IlepBuyHbIE KOCMHUYECKHE Jy4Hd, BTOPHUYHOE
M3ydyeHue. Msrkas m KecTkas KOMIIOHEHTBI KOCMHMYECKOro usiyuyeHus. [losica
paauan  BOKpYr 3emyid. MeTtonbl HAOMIOIEHUS DSJIEMEHTApPHBIX YACTHIL.
Peructpupytonue u TpekoBble mpuOOpsl. Metonx ¢orosmynbenit. Craboe
B3aumozeucTBue. KilacChl 3JIE€MEHTapHBIX YacTUIl W BUIbl B3aUMOJCHUCTBHI.
PemsituBuctkoe ypaBHeHue Jlupaka. YacTumpsl ¢ OTpHUIIATENIBHOM SHEPTUEH.
[To3utpoH. YacTuuel u anTuyacTulbl. HEUTpuHO. AHTUHEUTPHHO.

IV. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKON YACTH
KYPCA U CAMOCTOSITEJIbHON PABOTHI

Ilpakmuueckue 3anamus
[IpakTrueckue 3aHATHS HE IPETYCMOTPEHBI



Jlabopamopnvie pabomut (144 uaca)

Cemectp 1
Brmonnsercs 10-12 nabopaTopHbIX paboT U3 CIIUCKa

Mexanunka (26 yacon)

BBognoe 3amsitme. Teopus morpemtHocted. O0paboTka W TpeCTaBICHHE
pe3ynbTaToB (4 Jaca)

Jlaboparopuas pabora Ne 1.0 N3mepeHue IMHEHHBIX pa3MEpoOB Tel C
MIOMOIIIBIO TITAHTEHIIUPKYJIS U MEKpoMeTpa (4 yaca)

JIaGopatopnas pabora Ne 1.1 MaremaTudeckuii MasiTHUK (4 daca)

JIaboparopHas pabora Ne 1.2 3akon ['yka (4 Jaca)

JlaboparopHas padota Ne 1.3 Onpenenenre MOMEHTa UHEPIIMU TBEPJIbIX TEI
(4 yaca)

JIabopatopHnas pabora Ne 1.4 O60pOTHBIN MasTHUK (4 daca)

Jlabopatopnas padota Ne 1.5 Onpenenennie ko3P duliMeHTa TPEHUS KaueHUs
(4 yaca)

Jlabopatopnas pabora Ne 1.7 Omnpenenenue moayis FOHra u3 pactsokeHUs
(4 yaca)

JlabopatopHass pabora No 1.8. DkcnepuMeHTandbHas NPOBEpPKA 3aKOHA
HrroToHa (4 yaca)

JlaboparopHas pabora Ne 1.9. I{entpoOexHas cuna (4 yaca)

JlaboparopHas pabora Ne 1.10 Mastauk MakcBeia (4 Jaca)

JlaboparopHas pabota Nel.11 BemHyxaeHHbIe KosieOanus (4 Jaca)

JIaboparopHas pabota Nel.12 3akoHbI rupockora (4 yaca)

Jlabopatopnass  pa6ota  Nel.14  IlpoBepka  3aKOHOB  JUHAMHKHU
BpalaTeIbHOrO ABKEHUS (4 yaca)

Monayasb 2. MosekyasipHas pu3uka 1 TepMOAUHAMUKA (26 4acoB)

Jlabopatopnass pabora Ne 2.1 H3ydeHue TtemmeparypHOW 3aBUCUMOCTH
BSI3KOCTH JKUAKOCTH MPH IMOMOIIM BUCKO3UMETpPa ¢ MaJIaoIMM IIIapuKoM (4 yaca)

JIabopatopHas pabota Ne 2.2 3akoHbI HaeaIbHOTO rasa (4 Jaca)

JlaGoparopHass pabora Ne 2.3 H3yueHHWe MOBEPXHOCTHOI'O HATSHKCHUS
METOJIOM OTpbIBa (4 yaca)

JlaboparopHass padota Ne 2.4 OmpeneleHrne TEIUIOEMKOCTH MeTauioB (4
Jaca)

JIaboparopHas pabora Ne 2.5 Pacnipenencarie Makcpeinia (4 Jaca)

JIaboparopHas pabora Ne 2.6 Pactipenencuue boabimana (4 Jaca)

JlaboparopHas padota Ne 2.8 Onpenenenue JIMHBI CBOOOIHOTO Mpodera u
3¢ (EeKTUBHOTO JUaMeTpa MOJIEKYJ BO3[yxa IyTeM H3MepeHus koddduuuenra
BHYTPEHHET0 TpeHus (4 yaca)

Jlabopatopuast pabora Ne 2.10. Omnpenenenue kod(puUIIMEHTa BSI3KOCTH H
CpeaHel ITMHBI CBOOOHOTO mpobera MoJIeKy/1 Bo3ayxa (4 Jaca)

Jlabopatopuass padora Ne 2.14 Ompenenenune kod(duimeHTa TEMI0BOTO
pacipeHust MetTayioB (4 yaca)



JIaGoparopHas pabota Ne 2.15 M3mepenue sHTpONuM IjIaBieHUus ojioBa (4
Jaca)

JlabopatopHasi pabora Ne 2.17 OmpeznenieHre OTHOIICHHUS TEMJIOEMKOCTEM
BO3/1yXa IPU TIOCTOSIHHOM JIaBJICHUH U TIOCTOSTHHOM o0beMe (4 Jaca)

JlabopatopHas padota Ne 2.18 Onpenenenue k03¢pGUIIMEHTa BHYTPEHHETO
TpeHUs KuaKocTH 1o Metoay Ctokca (4 vaca)

Cemectp 2
Breimonasiercs 8-10 maGopaTopHBIX padOT U3 CIIHCKA

JIeKTPUYECTBO U MarHeTusM (36 yacoB)

JlaboparopHas pabota Ne 3.01 DiekTpocTarrueckoe moJje (4 Jaca)

JIabopatopHnas padora Ne 3.02 ITocTosiHHBIH TOK (4 4aca)

Jlabopatopnasi pa6ora No 3.2 V3yueHue BOJbTAMIIEPHON XapaKTEPUCTUKH
IPOBOTHUKOB METOJIOM HAaMMEHBIIMX KBaJApaToB (4 Jyaca)

Jlabopatopnass pabora Ne 3.6 M3ydeHue TtemmepaTypHOW 3aBUCUMOCTH
COIIPOTHBIICHHUS METAILIIOB. (4 Yaca)

Jlabopatopnass pabora Ne 3.7 M3ydeHue TtemmepaTypHOU 3aBUCUMOCTH
COIPOTHBIICHUS MOJTYIPOBOTHUKOB (4 daca)

JlabopatopHass pabora Ne 3.8 lccnenoBaHue 3aBUCUMOCTH TOJHOW U
IOJIC3HOM MOIITHOCTH OT BHEIIHETO COMPOTHBIICHUS (4 yaca)

Jlabopatopnass pabora Ne 3.9 Wsmepenue tepmoIJIC Ttepmomapel u
OTpEIeJICHUE OTHOIICHUS KOHIIEHTPAIUi CBOOOJHBIX AJIEKTPOHOB JABYX METAJLIOB
(4 gaca).

Jlaboparopnas padora Ne 3.13 M3mepeHue conpoTUBICHUN METOJAOM MOCTa
Yuncrona (4 yaca)

JlaGoparopHas pabora Ne 3.14 OmnpenencHue BeTUYUHBI MArHUTHOTO TTOJIS
3eMJIs ¢ TOMOIIBIO TaHTeHC-TralbBaHOMeTpa (4 vaca)

Jlabopatopnas pabora Ne 3.14x N3ydenue mporeccoB 3apsija U paspsaa
KOHieHcaTopa (4 Jaca)

Jlabopatopnas pabora Ne 3.20 KpuBoii HamaraudeHusi GeppoMarHeTUKOB C
noMoIneko octuiutorpada (4 yaca)

JlaGoparopHas pabora Ne 3.23 MarauTHoe MoJje MNPSIMOro MPOBOJHUKA C
ToKOM (4 4Jaca)

JlaboparopHas pabora Ne 3.25 MaruuTtHoe moJie cojicHoua (4 yaca)

Cemectp 3
Brimonusercs 10-12 naGopaTopHbIx paboT U3 CIUCKa

OnTnka, aroMmHas pusuka (56 yacon)

Jlabopatopuast pa6ora No 4.01 3akoHBI JMH3 M ONTHYECKUX MPUOOpPOB (4
Jaca)

JlaGoparopHass pabora Ne4.0lk OmpenerneHue IOKa3aTels MNPEIOMIICHUS
CTEKJIa MPU MOMOIIY MUKpOcKomna (4 yaca)



Jlabopatopuas pab6otra Ne 4.02 Jlucnepcust U paspemiaromniasi CnocoOHOCTh
npu3Mbl (4 yaca)

JIabopatopnas padora Ne 4.03 3akon Maioca (4 Jaca)

JlabopatopHas pabota Ne 4.04 Tudpakuus cBeTa Ha 1meiu (4 yaca)

JlabopatopHas padota Ne4.05 Onpenenenue GOKYyCHOTO pacCCTOSIHUS 30HHOM
MJIACTUHKY (4 yaca)

JIabopatophnas padora Ne 4.06 Kosnbiia Hetorona (4 gaca)

JlaboparopHass pabora Ne 4.07 OmnpezneneHue MokKazareis MNPeTOMICHUS
KHUJIKOCTH C IIOMOIIBIO pedpakToMeTpa (4 Jaca)

JIaboparopHast pabota Ne 4.08 JlazepHsriit nuaTepdepomerp (4 yaca)

Jlaboparopuas pabora Ne 4.09 OmnpeneiieHHE KOHIEHTPALMK PACTBOPOB
KOJIOPUMETPUIECKUM METOOM (4 daca)

JlaboparopHas pabota Ne 4.10 M3yduenune cBeTopribTpoB (4 Jaca)

Jlaboparophas pabora Ne 4.11 3akon bproctepa (4 yaca)

JlabopatopHas pabota Ned.12 Dddext Dapazes (4 yaca)

Jlabopatopnass pabora Ne4.13 OmnpeneneHue KOHIEHTpAIMM caxapa B
pacTBOpax ¢ MOMOIIIBIO MOJIIpUMETpa (4 vaca)

Jlabopatopnass padora Ne 5.03 U3yuenue cmexkTpa aToma BOAOpOJAa H
oIpe/iesIeHUe MOCTOSTHHON Pundepra (4 vaca)

Jlabopatopnas pabora Ne 5.07 Dkcnepument Ppanka u ['epiia ¢ HeOHOBOM
TpyOKoOi#i (4 yaca)

JlabopatopHass pabora Ne 5.08 Omnpenenenue noctosHHo Ilmanka npu
nomoniu poroaddexra (4 yaca)

XapakTepuCcTHKA 3aaHUH JIJIA CAMOCTOATEIbHOM PadoThI
CTYACHTOB MO AMCUUILINHE «DU3UKA»

Iloozomoeka K nabopamopusim padomam

[TonroroBka k Js1abopaTOpHbIM paboTaM 3aKJIOYaeTCs BO BHUMATEILHOM
MPOYTEHUN METOAMYCCKUX YKA3aHWK TIO0 BBIMIOJHEHHUIO JIA0OPATOPHOU PpPaboTHI,
KpPaTKOTO HM3JI0KEHHUS €€ CyTH Ha CTPAHMIYy Pa3BEPHYTOTO JINCTA U MOIATOTOBKE K
co0eceI0BaHUIO C MperojaBaTeIeM M0 KOHTPOJIBHBIM BompocaMm. B Tom ciyuae,
€CIM  CTYIAEHT He ycmeln o00padoTarh OSKCIEpUMEHTANIbHBIC JaHHBIE Ha
71a00paTOPHOM 3aHITHH, OH JIOJDKEH 3aKOHYUTH PAcdeThl JOMa M Ha CIEAYIONEM
3aHITHH CIaTh 0()OPMIICHHBIN OTUYET Ha TPOBEPKY.

V. YYHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Y4eOHo-MeToanYeCKOe 0OecreueHe CaMOCTOSTEIbHON pabOThl CTYIIEHTOB
1o aucuuiuimHe «PU3uKay BKIOYAeT B ceOs:



HJ'IaH-I'panI/IK BBITIOJTHEHHUS CaMOCTOSITEIbHOM pa6OTI>I 1o AUCHUIIIIMHE, B
TOM YHMCJIC IIPUMCPHBIC HOPMBbI BPEMCHH Ha BBIIOJHCHHC I10 KaXKIOMY

3aJaHUILO,

XapaKTCPHUCTHUKA BaﬂaHI/Iﬁ JJIs1 CaMOCTOSITEJIbHOM pa6OTI>I CTYACHTOB H
MCTOJAUYCCKHNEC PCKOMCHAIANH 110 UX BBIIIOJIHCHHIO,

TpeOoOBaHUS K

MpCaCTaBJICHUTIO

CaMOCTOSITEIIbHOM pa6OTI>I;
KpUTCPHUH OLUCHKH BBIIIOJIHCHUA CaMOCTOSITEIbHOM pa6OTLI.
HHaH-Fpa(bI/IK BBIIIOJIHEHMS CAMOCTOSITEIbHOM pa6OTBI 110 AMCHUIIIINHC «Dusuka»

U OpOPMIICHUIO

PE3yNIbTATOB

. IIpumMepHbIEe HOPMbBI
Ne Hara/cpokn Buja camocTosITEIBLHOM p P p
BpeMEeHH Ha dopMa KOHTPOJIS
n/n BbINOJHEHUS pa6oTsbI
BBLINIOJIHEHHE
Paznen 1.
IToxaroroBska x
CobecenoBanue,
1. 1-6 wemenmn MIPAKTHICCKIM 12 ygac.
MpOBEpKa OTYETA
3aHATHSIM.
IToaroroBka k
2. 7-8 wenenu A 2 Jaca Omnpoc, cobecenoBaHme
KOJJIOKBHYMY
Pasnen 2
IToaroroBka kK
A CobecenoBanue,
3. MIPaKTUYECKUM 12 gac.
9-16 Henenu IIpOBEpKa OTYeTa
3aHATHSIM.
IToaroroBka kK Omnpoc, cobeceqoBaHuE.
4, 17-18 wenenmn A 2 4ac. poc, e
KOJJIOKBHYMY
Pasznen3.
IToaroroBka k
A CobecenoBanue,
5. 1-8 nenenu NIPaKTUYECKUM 12 4ac.
MIPOBEpKa oTYeTa
3QHSATHSIM.
IToxaroroBska x
6. 9-10 nenenn 2 yaca Omnpoc, cobeceroBaHme
KOJJIOKBHYMY
IToxnroroBska x
CobecenoBanue,
7. IPAKTUYECKUM 12 4ac.
11-16 wenenu MpOBEpKa OTYETa
3QHSATHSAM.
IToaroroska k Omnpoc, cobecenoBaHue.
8. 17-18 nenmenu A 12 uac. poc, A
KOJJIOKBHYMY
Panen4, paznen 5, paznen 6
IMoxaroroska x
CobOecenoBanue,
9. 1-5 wenenn MIPAKTHICCKIM 12 ygac.
MpOBEpKa OTYETa
3aHATHSIM.
IToaroroBka k
10. 6 Henens A 2 Jaca Omnpoc, cobecenoBanme
KOJJIOKBHYMY
7-10 Henenu [ToaroroBka k
CobOecemoBanue,
11. MIPAKTUYECKUM 11 yac.
MpOBEpKa 0TYETA
3aHATHSIM.
12 11-18 Henenu IToaroroBka k 12 wac Omnpoc, cobeceoBaHueE.
) KOJIJIOKBHYMY )
Hroro: 103 gac
TToaroroBka K 3K3aMeHaM 99 yac

XapakTepucTHKA 3aIaHUH IJI1 CAMOCTOATEILHOI padoThI
CTYJECHTOB MO AUCHUILINHE «DU3UKA»

Iloozomoeka K nabopamopubim padoomam



[ToaroToBKka K Ja0OpaTOPHBIM paboOTaM 3aKITIOYACTCS BO BHUMATEIHHOM

MPOYTEHUU METOJUYECKHX YKa3aHUI MO BHIMOJHEHUIO JIaA0OpaTOPHOU paboThI,
KpPaTKOIro U3JIOKEHUSI €€ CYTH Ha CTPaHUILy pa3BEPHYTOIO JINCTA U MOATOTOBKE
K coOeceoBaHUIO C IMpernojaBaTelieM MO KOHTPOJIbHBIM Bompocam. B Tom
cilydae, €CJIM CTYJIEHT He ycmesl o0paboTaTh SKCIEPUMEHTAIIbHBIE JAaHHbIE Ha
7a00paTOPHOM 3aHATUM, OH JIOJDKEH 3aKOHYUTh pacyeThl JOoMa W Ha
CJIETYIOLIEM 3aHSITHH cl1aTh 0()OPMIICHHBIN OTYET Ha MPOBEPKY.

IIpumepHbIe BONPOCHI K JJA0OPATOPHBIM pPadoTaM N0 MOJIEKYJIAPHOH Gu3uKe
¥ TePMOAUHAMMKE

Pa6oTta 2.3
Onpenesnenue k03 PUIHEHTA MOBEPXHOCTHOI0 HATSKEHM I

1.
2.

ok w

~

UTo Ha3BIBAIOT PAJANYCOM MOJIEKYJISIPHOTO IEUCTBUSA?

[Touemy cuna, AEHCTBYIOIIAs HA MOJIEKYJTY KHJIKOCTH B MMOIPAHUYHOM CJIOE,
HalpaBjeHa BHYTpb 00beMa JKUJKOCTH, €CJIU OHA TPAHUYUT C COOCTBEHHBIM
napom?

UTo Takoe CUJIbl MOBEPXHOCTHOTO HATSKEHUS?

UTto Takoe MOBEPXHOCTHAS PHEPTHUS KUIKOCTH?

OObsiCHUTE TPUYMHY BO3HUKHOBEHHUS MOJIEKYJISIPHOTO JIaBJIICHUS B
KHUTKOCTSX.

[ToueMy mMaza CKUMaeMOCTh SKHIKOCTHU?

OOBsicHUTE, TTOYEMY >KUIKOCTA MAaJIbIX 00BEMOB B CBOOOJHOM COCTOSTHUU
cTpeMsTcs mpuodbpectu popmy mapa.

JaliTe 1aBa BO3MOXHBIX ONpEACICHUS (CUJIOBOE U DHEPTETHYECKOE)
ko2 (pduireHTa TOBEPXHOCTHOTO HATS>KEHHUS.

Hcxons w3 pa3nuuHbIX omnpeaeneHuii kodhduimenTa MmoBEPXHOCTHOTO
HATSHKEHUS, JaiTe BO3MOXKHbBIE pa3MepHOCTH B cucteme CIH.

10.Ha mnpoBosIOYHBINA KapKac HaTsSHyTa MbUIbHAs TIUICHKA, Ha KOTOPYIO

MOJIOKUIM TETI0 U3 JIETKOM HUTH. [IeTns MoXeT MMETh HPOU3BOJIbHYIO
dbopmy. Kakyro dbopMy mpuMer meTiis, €Clii IUICHKY IPOKOJIOTh BHYTPH
netTyi?

Pabora 2.5
Pacnpenenenne Makcseiuia

1.

2.

KakoB ¢usnueckuii cmpicn (yHKIUU paclpeereHus MOJIEKyJd rasza Io
CKOpOCTSIM?

Kakoli Bu1 uMeeT pacupenesieHre MOJIEKYJI ra3a o CKOpoCTIM?

KakoB (Qusnueckuif cMBbICT IUIONIAAN, OTPAaHUYEHHOM KpuBOM Trpaduka
pacrnpeziesieHus: MOJIEKYJI IO CKOPOCTSAM U OChio adciucc?

UYro takoe Hanbosee BeposaTHas ckopocTh? Kak ee onpenenuTs mo rpaduky
pacnipeneneHust Makcgeia?

3anummre GOpPMYIIBI VIS pacyeTa XapaKTePHBIX CKOPOCTEH pacmpeerneHus
Makcsenna.



o

KakoBO COOTHOIIIEHHE MEXK]y XapaKTEPHBIMU CKOPOCTSIMU pacHpeIesICHHs
Makcsea?

BoiBenure hopmyny st moJydeHHsl Hanbosee BEPOITHON CKOPOCTH.

Kak Biusier noBblllieHHE TeMIEpaTypbl Ha BUJ pacnpeneienns Makcpeia?
CnenaiiTe puCyHOK JJIsl IBYX Pa3IUYHBIX TEMIIEPATYD.

Kak BauseT MHOBBIIIEHHWE MacChl MOJEKYJ ra3a Ha BHJl paclpeleieHHs
Makcemia? CrenaiTe pUCYHOK JUIsl MOJIEKYJI IBYX pa3JIMYHbIX Macc.

Bo ckonbKO pa3 U Kak U3MEHUTCS CPEAHSISI CKOPOCTh JABMKEHHUS MOJIEKYJ
IIPU MEPEXO0JI€ OT KUCIOPOIa K BOIOPOLY?

10.Ilpu kakux YCIOBHMSIX pacHpelesieHne MOJIEKYJ Ta3a IO CKOPOCTSIM

OIKCBIBAETCs pacnpenesneHneM Makcsesia?

PaGora 2.6

o ol

bapomerpuueckas popmyJia

Kak pacrnpenenenbl MOJEKYJbl HACATBHOTO Ta3a B OTCYTCTBUM BHEUIHUX
CUJIOBBIX MOJIEH?

[Ipu n3MeHeHnn TeMIepaTyphl ra3a MEHSETCS JIK JaBJICHHUE Ta3a Ha HYJIEBON
BbICOTE? A KOHIIEHTpAIUs MOJIEKYJ?

UTo mnpoucXOauT C KOHIEHTpalMel ra3a Ha HYJEBOM BBICOTE MpHU
YMEHBIIICHUHU TEMIIEPATyphI?

Kakoit sddexr wucnonbdyercs misg ONpENeTCHUsT 4YacTOThl KoJieOaHuM
OCHOBaHMsI MPpUOOpa, MOAETUPYIOIIETO TETUIOBOE IBIXKEHHE MOJICKYJT?
Kakum oOpazom B JaHHOM paboTe MOKHO MEHATh «TeMIepaTypy raza»?
MoXHO JM NPOBOAUTH M3MEPEHMsI KOJUYECTBA TMEPECEUCHUM IIapUKaMU
ayda (oToJaTuMKa Ha pPa3HBIX BBICOTAX B TEUEHHUE PA3HOTO BPEMEHU?
O6ocHyiiTe CBO OTBET.

Kakoil BuJ MMeeT 3aBUCHUMOCTbH JIOTapu(pMa KOJIMYECTBA MEPECEUEHUN OT
BBICOTHI?

Uemy paBeH yrioBoil KO3(pPUIIMEHT 3aBUCUMOCTH JorapudMa KOJIMIeCTBA
MePECEYEHUM OT BBICOTHI?

Kak yrinoBoit ko3(pdUIIMEHT 3aBUCMMOCTH Jjorapudma KOJIUYEeCTBa
MEPECEYCHU! OT BBICOTHI 3aBUCHUT OT MAacChl IIAPUKOB? A OT YacTOTHI
KojeOaHuii OoCHOBaHUsA TpuboOpa [JIi  MOJETUPOBAHHS  TEIUIOBOTO
JIBHOKEHHSA?

Pabota 2.9
Omnpenenenue cpeaHeid JIMHBI CBOOOAHOrO mpodera u 3IPPeKTHUBHOIO
AUAMeTPa MOJIEKYJI BO3AyXa

1.

2.

Yro HazpIBaeTcs AIMHON cBoOOAHOTO npodera? Id(PexKTUBHBIM THAMETPOM
MOJIEKYJ1?

[TonyunTe BbIpaKEHUE IJIs CPEAHEr0 4YHMCJIA CTOJKHOBEHHH B CEKYHIY
MOJIEKYJIbI HMJIEAJIbHOTO Ta3a ¢ JApyrMMH MoJiekyidamu. Kak MOXHO
OGBSCHATD HATHYNE MHOXKHUTEIS 272 B 5TOM BHIPAKEHHH?



3. 3amumute GopmMyay cpenHed ATUHBI CBOOOAHOTO Mpodera MOJEKyJ Trasa.
Ota BenuuuHa c1ab0 3aBUCUT OT TemriepaTypsl rasa. Ilouemy? Kak ona
3aBUCHUT OT JIaBJieHUs ra3a’?

4. Kakoii ¢dopmynoil BeIpakaeTcsi CpeaHsisi apu@MeTHdeckas CKOpPOCTb
MOJIEKYJI ra3a?

5. Hamumure ypaBuenue Kianelipona-MenaeneeBa njisi OAHOTO  MOJIA
UJICIbHOIO Ta3a U Jyisl JIIo00ro KOJMYecTBa rasa.

6. Uto HazweBaeTcs uncioMm Jlommuara? Yemy oHo paBHO? Kak HalTH 4ymcio
JlommuaTa yepes uucio ABorajapo?

7. Bs3KOCTB ra3oB Kak SBJICHHE [IEPEHOCA MOJIEKYJIaMHU KOJIMYECTBA JIBHIKCHHUS.

8. BriBoa paboueit popmybl.

Pabora 2.8

Omnpenesnenue MOJSIPHOIT MAaCChI M IVIOTHOCTH BO3/1yXa

1. Yro takoe moib? Kak CBS3aHBI MOJIb M YHCJIO ABOTAIpO?

2. OCHOBHbIE TMOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU BEIIECTBA, UX
HKCIIEPUMEHTAJIbHOE 00OCHOBAHHE.

3. Kakoit ra3 HaspiBaroT uacanbHbIM? Ilpu Kakux yCIOBHUSX IS peaIbHBIX
ra3o0B MOXKHO IPUMEHSTH (hOPMYJIbI, TOJTYyUSHHBIE SISl UI€ATIbHOTO ra3a’?

4. HanucaTh ypaBHEHHE COCTOSHUS HJeajdbHOro rasza. llomyuuth U3 HEro
YpaBHEHUS U30IPOIECCOB.

5. 3anummTe U cPopMyIUPYITE MEPBOE HAYAIO TEPMOJUHAMUKH.

6. UTo Ha3BIBAaeTCS YHCIIOM CTeleHel cBOOOAnI Tejaa? OOBICHUTE, CKOJIBKO U
MOYEMY CTENEHEW CBOOOJbI UMEET OAHOATOMHAsA, JIByXaTOMHas, Tpex- (U
OoJiee) aToMHas MOJIEKyJia ra3a.

7. IlpumeHuTh TMEpBOE  HAYAJI0 TEPMOAMHAMUKH TIpU  OOBSICHEHUU
M30IPOLECCOB.

8. BriBoja paboueii popMyIbL.

Pabora 2.16

Omnpenenenue BA3ZKOCTH kuakocTu 1mo meroxay Ilyaseitns

1.

2
3.
4.
5

OOBACHUTH BOBHUKHOBEHHUE BSA3KOCTHU NPU ABUKEHUU KHUIKOCTH.

Kak BA3KOCTB KUAKOCTH 3aBUCHUT OT TEMIEPATYPHI?

Kakoe TeueHune ®uaKOCTH Ha3bIBaeTCs JaMuHapHbIM? TypOyJieHTHBIM?
Yemy paBHO unciio PeiiHonpaca? O yem OHO TOBOPHUT?

Boisectu popmyny Ilyazeins nns oObeMa ®KUIKOCTH, MPOTEKAIOIIECH yepe3
cedeHue TpyObl paguyca R B eAMHUILY BpEMEHH.

Pabora 2.17
OnpenesieHUe OTHOLIEHHUSI TeIUIOEMKOCTed BO3AyXa IPU IOCTOSTHHOM
JAaBJICHUU U NIOCTOTHHOM 00beme MeTo0M Kiiemana u Jlezopma

1.
2.

3anuiuTe U cHOpMyIHpYHTE IEPBOE HAYATIO TEPMOJUHAMUKH.
Uto Ha3bpIBaeTcs YIEIbHOM TEIUIOEMKOCTBIO BelecTBa? TermaoeMKOCThIO?
MonsipHOI TeMIO0EMKOCTBIO?



3. UeM oTiMyaroTcs yAelbHas MU MOJSIpHAas TEIJIOEMKOCTH? YKaXuTe HxX
Pa3MEPHOCTH U CBA3b IAPYT C APYTOM.

4. Yrto Ha3pIBacTCs YUCIOM cTereHed cBoOoabl Tena? OOBsCHUTE, CKOJIbKO U
IIOYEMy CTENEHEl CBOOOJBI MMEET OJHOATOMHAsl, JIByXaTOMHas, Tpex- (U
OoJiee) aToMHas MOJIeKyJia ra3a.

5. Hcnonp3ys mepBoe Hayajao TEPMOJIMHAMHUKHU, IOJIYYUTE BBIPAKEHHUE IS
MOJIIDHOW TEIUIOEMKOCTH TpU IOCTOSSHHOM 00bEME WJCAIbHOTO Tasa,
MOJIEKYJIBI KOTOPOTO HMEIOT | CTEeTIeHEeH CBOOOIBI.

6. [lomyunte ypaBHeHHe Maiiepa, CBS3BIBAIOIIEE MOJISIPHBIE TEIUIOEMKOCTH
UJCAIBHOIO Tra3a MpU IOCTOSSHHOM JIaBJIECHWH W TIOCTOSHHOM OOBEME.
OObscHUTE (PU3NYECKUN CMBICT TOCTOSHHOW R B ypaBHenum Maiiepa u
YKQKHUTE €€ pa3MEPHOCTb.

7. Kak BbIpaxaercs oOTHolIeHHE Terioemkocteir y=Cp/CVv depe3 dYHUCIO
CTerneHel cBOOOABI 1 MOJIEKYJI UACAIBHOTO ra3za’?

8. IloueMy TemJI0EMKOCTh ra3a 3aBUCUT OT ycioBuM HarpeBaHusa? Kakas u3
teroemkocTeit Cv u Cp Oosibliie U mouemy?

9. Kakoii mpomnecc Ha3biBaloT aauabatuueckum? [lomyuure ypaBHEHHE
[Tyaccona s annabaTuyeckoro nporecca.

Pabora 2.18
Omnpenesienne ko3(pPpuureHTa BHYTPEHHEI0 TPEHHH KMIAKOCTH IO METOAY
Croxca

1. OOBACHUTH BOSHUKHOBEHHE BSI3KOCTH MPH JBHKEHUU KUJKOCTH.

2. Kaxk BSI3KOCTB KUIKOCTH 3aBUCHUT OT TEMIIEPATYPhI?

3. Kakoe TeueHne xKuaKocTH Ha3piBaeTcs JaMuHapHbIM? TypOyneHTHBIM?

4. Yemy paBHo uucio PeliHonbaca? O yeM OHO TOBOPUT?

5. BriBectu pabouyro dhopmyiy.

Memoouueckue peKomeHOayuu K 6bINOJHEHUI0 KOHMPOTIbHOU PAdomul

PexomMennyercs crnenyronuii mopsaok padbothl. [1oAroTOBUTHCS K OTBETaM

Ha BOIIPOCHI 10 COOTBETCTBYIOLIEN TeMe. BONpocCk! BBIAAIOTCS HE MO3HEE, YEM 32
HEJeNI0 10 KOHTposibHOW pabdoTel. M3 cnmcka 30-50 BOmpocoB HYKHO B
IIPUCYTCTBHUH MPENOAABATENS IMCBbMEHHO OTBETUTH Ha 5 BONpPOCOB. O1ieHUBaeTCs
TOYHOCTh M MOJIHOTa OTBETA. bayljibl CHMXKAKOTCA 3a OTBET, HE OTHOCSAIUMMCS K
BOIIPOCY.

[Ipumepsl BOITPOCOB K KOHTPOJIBHBIM Padb0TaM.

KoumponvHas paboma 1 (1-i cemecmp)

Obwue onpeoenenus

1.
2.

MexaHuka.
Mexanngyeckoe IBUKCHUE.
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10.
11.
12.
13.

Kunematuka.

JnHamuka.

MarepuanbHasi TOUKa.
AOCOIIOTHO TBEPI0E TENO.
[ToctynaTenbHOE IBUYKECHUE.
BpamarenbHoe ABUKEHUE.
Cucrema otcuéra.

Uuciao creneHeir cBoOOIbI.
Pamnyc BexTop.
Kunemarnueckoe ypaBHEHUE JIBUXKCHUS.
Tpaekropus.

Hocmynameﬂbﬂoe osudcenue

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.

I1yTs.

BekTop nepemenienusl.

BekTop cpenneit ckopocTH.
MrHoBeHHasi CKOPOCTh (BEKTOpHAas).
MonyJsib MTHOBEHHOM CKOPOCTH.
Cpennsisi CKOpoCTh (CKaJsp).
Cpennee yckopeHue.

MrHOBEHHOE YCKOPEHUE.
TaHreHManIbHOE YCKOPEHHUE.
HopmanbsHoe yckopenue.

Bpawamenvnoe dsudicenue

24,
25,
26.
217,
28.
29,

Yron noBopora.

YrnoBasi CKOpOCTb.

YrinoBoe yCKopeHue.

CBsi3b YII0BOM CKOPOCTH U JTMHEWHON CKOPOCTH.
IIepuon BpameHus.

Yacrora BpauieHus.

,ZZMHCZMMKQ Mamepuaflbﬂozi mMou4Ku

30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44.

NuepTHOCTS.

NuepumanbHas cucrteMa oT4ETA.
Macca.

Cuna.

1-i1 3akon HprotoHa.

2-i1 3akoH HploTOHA uepe3 ycKkopeHue.
2-11 3akoH HproTOHA uepe3 uMmyJibC.
3-11 3akoH HeroToHa

Nmnynsc.

PaBHOzelcTBYIOIAA CUIl.
DyHIaMEHTAIBHBIE B3aUMOIEUCTBHUS.
Buemnee tpenue.

Bsskoe Tpenue.

Cuia ynpyrocru.

Cuna TsKeCTH.



45. 3akoH AmoHTOoHa-KynoHa.
46. Cwuna TpeHHS KaueHHUS.

47. 3axoH ['yka aJis npy>KUHBI.
48. O000wmEénHpIi 3aKkoH [ ammes.
49. Bec.

50. Bemnuuna g 1 €€ U3MEHEHHE C IMPOTONH MECTHOCTH.

KoumponvHasa paboma 2 (1-ii cemecmp)

Mexanuueckas paboma u snepeus.

OHeprus.

Mexannueckas padoTa.

Pabota nepeMeHHOM CHUIIBL.

Mo1HOCTS.

Kuneruueckas sHeprusi.

[ToTeHnuanbpHas YJHEPTUSL.

[TorenuuanbHOE TIOJIE.

KoHncepBaruBHas cuia.

JluccunaTuBHas cuia.

10. TloTeHrmanbHas YHEPTHUS CHIIBI TSIKECTH.

11. TloteHnuanbHas 3HEPTUs YIpyrou aedopmaiu.

12. TlonHas MexaHWYECKas YIHEPTHS.

13. MexaHnudeckasi CHCTEMA.

14. 3amknyTas (M30JIMpPOBAHHAS) MEXaHUYECKAs CUCTEMA.
15. NMmynbC CUCTEMBI.

16. 3akoH coxpaHEHUs UMITYJIbCA.

17. 3akoH coxpaHEHUs MEXaHUYECKON YHEPTHUH.

Hunamuxa epawjamenbHo20 08UNHCEHUS

18. MomeHT uHepIHH JIJIsl AUCKPETHOTO pacipeiesieHus Macc.
19. MomeHT uHepIHH JIJIs1 HEMPEPHIBHOTO PACTIPEICICHHS MaccC.
20. Teopema I'wiirenca-Illreitnepa.

21. Kunernueckasi SHEPIHs BpaIllCHHUS.

22. MOMEHT CHUJIBI.

23. OCHOBHOE ypaBHEHHUE JHHAMHUKH BPAIATEIHHOTO JIBH)KCHHUS.
24. MoMeHT umnyJibca.

25. YpaBHEHHE MOMEHTOB.

26. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCa.

Tacomenue

27. 1-ii 3axon Kemnnepa.

28. 2-i 3axon Kemnnepa.

29. 3-i 3axon Kemnepa.

30. 3aKoH BCEMHUPHOTO TATOTCHHSI.

31. Cuna TsDKECTH Ha MIPOU3BOJIBHOM PACCTOSTHUM OT 3EMITH.
32. Hanpspk€HHOCTB MOJIS TATOTEHUS.

CoNoORWNE



33. Pabora B 1oje TArOTeHUSI.

34. TloTeHuuanbHas YHEPTUS B TOJI€ TATOTCHHUS.
35. TloreHuman nojst TATOTEHUS.
36. 1-s xocMHUuYecKasi CKOPOCTb.
37. 2-s1 xocMHUYecKasi CKOPOCTb.
Onemenmsl MeXanuKu HcuoKocmell
38. CrmuiomHas cpena.

39. Hecxxumaemas )KHJIKOCTb.

40. JlaBiaeHHE KHUIKOCTH.

41. 3akon Ilackans.

42. 3axkoH Apxumena.

43. YpaBHEHHE HEPa3pPBHIBHOCTH.
44, Ypasaenue bepnymim.

45. Tuappocratuyeckoe JaBJieHUE.
46. CraTuyeckoe JaBJICHHE.

47. JluHaMH4YeCcKOe JaBJICHUE.
48. ®opmyna Toppuyenu.

KoHumponvHasa paboma 1 (2-ii cemecmp)

ITocTosiHHOE JJIEKTPUYECKoe MoJIe B BAKyyMe

YeThIpe CBOMCTBA JIEKTPUUECKOTO 3apsiia.

3akoH Kynona.

DJIEKTpUYECKAS TOCTOSIHHAS.

DJIEKTPOCTATUYECKOE TIOJIE.

[TpoOHbIit 3apsi.

Hanpsx€HHOCTS.

JIvHus HanpsKEHHOCTH.

[ToTok BEKTOpa HANPSKEHHOCTH.

. [IpuHIMNO Cynepno3uiun 3IEKTPOCTATHUECKUX TIOJIEH.
10 DNEeKTPUYECKUNA TUTIONb.
11.M306pa3uTh o€ JUTOIIS.
12.Teopema ["aycca amst 2€KTPOCTATUIECKOTO TMOJISI B BAKYyMe.
13.PaboTa 31eKTpOoCTaTHUECKOTO MOJIS.
14 . Hupkynsiiust BEKTOpa HANPsLKEHHOCTU AJIEKTPOCTATUYECKOTO OIS,
15.TToTeH1anbHas SHEPrus 3apsaa B AJIEKTPOCTATUYECKOM TIOJIE.
16.IToTeHnman >AeKTPOCTATUUECKOTO TOJIS.
17.CBs3b MEX1y TOTEHIIMAJIOM U HAIPSHKEHHOCTHIO.
18.OkxBUNIOTEHIIMAIIbHBIC TUHUU (ITOBEPXHOCTH ).

ITocTosiHHOE JJIEKTPHUYECKOE MOJIe B BelecTBe
19.Tumsl qUAICKTPUKOB.
20.ITonspu3arnus.
21.Bubl moysipu3alym.
22 . 1lonsspu30BaHHOCTH (OTIpeIeieHne).

©CoNoOkWNE



23.1Tonsspr30BaHHOCTH (CBSI3b C HAMMPSIKEHHOCTHIO).

24. JludnexTpuueckas BOCIPUUMYUBOCTD.

25. JludnekTpudeckast MPOHUIIAEMOCTb.

26.BeKTop 3MeKTPUIECKOro CMEIICHHUS.

27.Teopema ["aycca /uist SIEKTPOCTATUYECKOTO TIOJIS B BEIIECTBE.
28.Tlonie BHYTpHU MPOBOIHUKA.

29.251eKTPOEMKOCTh MPOBOIHUKA.

30.KonnmeHncaropsl (onpeseieHue).

31.2neKTpOoEMKOCTh KOHIEHCATOPA.

32.EMKOCTB TIOCKOT0 KOHAEHCATOPa (3aBUCUMOCTh OT (JOPMBI M pa3MepOB).
33.IlocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB.
34.I1apannensHoe cOeIMHEHNE KOHIEHCATOPOB.

35.0Heprust CUCTEMBI 3apsIOB.

36.0OHeprust yeAIMHEHHOTO 3apsKEHHOTO MPOBOTHUKA.
37.OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

38.0OHeprus 31eKTpOCTaTUUECKOT 0 TOJIS.

Iloozomoeka k 3auemy Ui IK3AMEHY

3ader W SK3aMEH HaIpaBJICHBl Ha MPOBEPKY 3HAHWM, YMEHUW W HABBIKOB,
KOTOpBIE CTYACHT TMpuoOpeTaeT B TeUeHUE cemecTpa. llpm peryispHOH,
CHUCTEeMaTUYECKON paboTe B ceMecTpe, CBOEBPEMEHHON OTUYETHOCTH IO 3a/IaHUsIM,
CTYJEHTY HE TpeOyeTcs IOTOJHUTEILHOE BpEeMsi Ha MOATOTOBKY K JK3aMEHY
(3a4eTy), OH OIEHKY TOJIy4aeT 110 PEUTHHTY.

TpeOoBanus K npeacTaBJIeHUI0 U 0(POpPMIICHHIO
CaMOCTOAITEJIbHOMN PadoThI

e JlaGopaTtopHbie pabOThI

N3yyeHne METOIMKY BBINOJHEHUS Pa0O0ThI MPOU3BOJUTCS CTYI€HTAMH 10
HayaJia 3aHSATHUI CaMOCTOATENIbHO U BKIIIOYAET B c€0s1 U3ydyeHHE PU3NYECKON CYyTH
UCCJIETYEMOTO SIBJIEHUS U MPUHIUIIUATBHOW CXEMbI 3KCIIEPUMEHTAIBHON
YCTAaHOBKH. [l 3TOro B Hayajle Ka)XXAOro METOJWYECKOrO YKa3aHHs UMeEeTCs
KpPaTKMM TEOPETHYECKUMH Marepuan. JlONOJHUTENbHBIMA MaTepual MOXKHO
NOJy4YuTh, H3ydas Yy4yeOHYI0 M HaydyHYIO JIMTEpaTypy, CIHCOK KOTOpOM
OPUBOJNUTCS B KaXIbIX METOAMYECKHMX  yKa3aHusx. [locine  wm3yuyeHus
TEOPETHUYECKOr0 Marepuajna CTYAEHT JOJDKEH 3HaTh OTBETHI HAa KOHTPOJIBHBIE
BONpOCkL. B Terpanu mig nabopatopHoro nmpakTukyma (padoyasi TeTpab) TOJKHBI
OBITh MOATOTOBJIEHBI PACUETHBIE

bopmyIbl, TaOJIUIIbI TSt 3aluCH M3MEPEHHBIX 3HAYEHUH,
BBIUCPUCHAICKTPUUECKAST ~ NPUHIMIKAIBHAA  CXeMa  JKCIEPUMEHTAIbHOU
YCTaHOBKH.

Honyck K 3K3amMeHy uiu 3a4émy cooepicum NoHoe 8bINOJIHEHUEe 6CeX NJIAHOBbIX
J1abopamopHwix pabom.



VI. KOHTPO.JIb JOCTUKEHMUS LIEJIEA KYPCA

OuneHo4YHbIE CpeCTBA -

e Kontposupyemsie | Koabl u 3Tansl PesyabTaThl HANMEHOBAHME
pa3nesnbl / TeMbl ¢dopmupoBanus
n/m JTUCIHHUIIIHHBI KOMIIeTeHIINii 00yuenns TeKywui NPOMEKYTOHHaA
KOHTPO/1b aTtrectauua

Monyns 1. MexaHuka 3Haer:
Pasnen 1. Kunemaruka
Tema I.Hpez[MeT (I)I/ISPIKPI. OCHOBHBIE 3aKOHBI
OCHOBHEBIE TIOHATHUA KJIACCUYECKOU
(U3UKU U MEXaHUKH. (usuxu. Iposepka
Tema 2.Kunemartuka HpI/IHHI/IHLI YCBOCHUA
MaTepHaIbHOM TOYKH. OINMCaHusA Marepuajia Ha
Tema 3. KuaemaTnueckue MEXaHUYECKOTO Ha60paT0pHLIX
XapaKTepI/ICTI/I“KI/I IBUKCHUA. RAHSTHIX
MaTepuaJbHOU TOYKH. 3aKOHOMEPHOCTH
Kunemaruyeckue npeobpazoBanms NoNel.0-1.11.
YpaBHCHUA SHEPruu Npu CO6CCCIIOBaHI/Ie(
PaBHOMEPHOTO u MEXaHHYECKUX YO-1).
paBHOIIEPEMEHHOTO HpoLECCaX.
HpﬂMOHHHeﬁHOFO Bupl ¢)H3quCKHx
JBYOKEHHS. noJIeH U (PU3UUCCKUX
Tema 4. KpuonuHneitHoe B3aUMOJICHCTBUI.
nBmkenne. KuHeMmaruka
BpamaTeIbHOTO
JBUKEHUSI MaTepUajJIbHON Ymeer: KP1-2. YO
TOUKIL Pemate THIIOBEIE >
Paznen 2. Jlunamuka sapaun .
Tema 5. OCHOBHEBIE KJIACCHIeCKON
IIOHATUS IUHAMMKH. MEXaHHKH.
3aKoHbI HeioToma. | OTTK-3 Tposozuts IIpoBepka

1. Tpusmm MEXaHUYECKHUI YCBOEHHS!
OTHOCHUTEIHLHOCTH OIIK-4 OKCICPUMEHT ¢ MaTepuasia Ha
Tanmmnes. OcCHOBHEBIE TIpUBJICICHUCM 6
npeacrasienust CTO. METONI0B . 71abOpaTOpHBIX
Tema 6. 3aKoH MaTeMaTHYECKOU 3aHATUAX
COXpaHEHHs UMITYJIbCa. CTATHCTHKH. NoeNel.0-1.11.
Tema 7. Ipumensrs Cobecenosanne(
Heunepuuanbusie HPAHIHIIBT . VO- 1)_
CHCTEMBI OTCYETA. KIIaccHecKkon
Tema 8. JIBmxkeHue B MEXaHWKH AT
10JI€ TATOTEHMUSL. 0bbACHEHHS
Tema 9.Pabora u KOHKPETHBIX
SHEprHS. TIPUPOTHBIX
Tema 10. 3aKkoH TIpOLECCOB.
COXpaHEHHUsI SHEPTUU.
Paznen 3. Mexanuueckue
caolirsa toepix Ten Baaseer: Tposepra
BPAIATEILHOTO HaBpikamu paGoThI C IKCIIEPUMEHTAITH
JBYKCHIA. 11a60paTOpPHBIM HBIX HaBBIKOB Ha
Tema 12. Jledopmarin 1(\)4225 Zﬂi;&?em 1ab0paTOPHBIX
;];?; J;?m rena. 4 MEXaHMYECKOTO 3aHATHAX
T P——— SKCIIEPUMEHTA. NoNel.0-1.11.
KoJieOaHus
Tema 13. CsobogHbie




TapMOHUYECKHE
KoJIeOaHus.

Tema 14. 3atyxaromue
KoJieOaHus.

Tema 15. BoiHyX/eHHbIE
KoJieOaHus.

IIpoBepka
VCBOCHUSA
3uaer MaTepuaza  Ha
OCHOBHBIC IIONIOKCHNF A9 QjKUHETHYCCKON TCOPHH.
Moayns 2. OCHOBHBIE MOJICTIH 1"3,3%BOF0 COCTOSTHUS BEIIIECTBA.
MonekynsipHas Qpu3uKa u [IpuHIMTIBEI OMHCaHU | ABJICHHN, TPOQUCXOIAIINX B PA3INIHBIX arper
TepMOJIMHAMUKA OCHOBHBIE 3aKOHBI T¢ "3{%2@%@2-
Pazgen 1. MonekynspHo- CI)eHOMeﬂonorI/Iqec-ml@(ﬁ@ﬁﬁﬁﬂmﬁaﬁlﬂeﬁHuﬂ TEIIOBBIX MPOLIECCOB.
KUHETHYECKas TEOpHUs yo-1)_
ra3oB
Tema 1.
[IpenBapurenbHble Ymeer:
CBEICHUS. Pemiate  THUMOBBIE
Tema 2. MounekynspHo- 3a1a41
KHHETHYECKAst Teopust MOJICKYJIAPHOH
HJIeaJbHOTO Ta3a. usuxn u
Tewma 3. PeanbHble rasbl. TEPMOJUHAMMKHY.
Tema 4, SBnenus ITpoBoauTs
nepetoca.) SKCIEPUMEHT ¢ | [IpoBepka
Paszgen 2. OCHOBBI BEILIECTBAMU, YCBOCHUA
TEPMOJUHAMUKH. HaXOIAMMMUMHUCA B | MaTcpualia Ha
Tema 5. Temnnora u | OIIK-3 PpasnaHbIX Ha60paT0pHLIX KP3 yO
pabota. IlepBoe Hauaio arperaTHbeIx 3AHATHSIX >
TEPMOJIUHAMUKHU. OIIK-4 COCTOSAHUAX.
Tema 6. TIpuMeHsTS NoNe2.2-2.12.
TepMO,I[I/IHaMI/I‘{CCKOG TMPUHIIUTIIBI CO6CC€JIOBaHI/Ie
ONHCAaHHE TIPOIIECCOB B MOJICKYIPHO- (YO-1).
UeanbHbIX rasax. KHHETHIECKON
Tema 7. llukiudeckue Teopun u
TPOLECCHI. TennoBsie TCPMOAMHAMUKH  JIJIS
MAaIIHHEI. 00BACHEHUS
Tema 8. Btopoe Hauaso KOHKPCTHBIX
TEPMOJIUHAMUKHU. TPUPOAHBIX
Tema 9. Durponusa u MPOLECCOB.
BEPOSTHOCTD. Tpetse
HaYaJxo TePMOIMHAMUKH. Buaazeer:
Tema 10. dazoske Hapbikamu paboThl ¢ IIposepka
paBHOBecus u  (ha30BBIC 1aGOPATOPHBIM IKCIIEPUMEHTAITh
TICpeXOBL. 0GOpyI0BaHHEM, HBIX HAaBBLIKOB Ha
METOUKaMH 1a00paTOPHBIX
MEXaHUYeCKOro SAHSITHSIX
DICHCPHMEHTE. NoNe2.2-2.12.
Moy 3. 3naer: [TpoBepka
DNEKTPUIECTBO u YCBOEHUS
e | e (O
71a00paTOPHBIX
DJIEKTPOCTATHKA. OITK-4 TTpuposy npoBoAUM SAHSITISIX KP1-3, VO
Tema 1. Maremaruueckoe OCHOBHBIC  3aKOHBI
omHcanue (usnuecKux MAFHHTOCTATHKIL NoNe3.01-3.25.
HOJIEH. Tpuposy CobecenoBanme(
Tema 2.

Mar"HeTusma .

VO-1).




DNeKTpoCcTaTHIECKOe OcHoBHBIE
oJe. MTOJI0KEHHUS
Tema 3. Pabora wu KJIaCCHYECKOU
SHEPTUS B DJIEKTPO- SJIEKTPOANHAMHUKH.
CTaTHYCCKOM ITOJIE.
YwMmeer:
Tema 4.
Pemrats THUIIOBEIE
DneKTpocTaTHuecKoe
3aJa4un
TI0JIe B JUDJICKTPUKAX.
3JIEKTpOMarHeTH3Ma
Tema 5. IlpoBogHMKH B
IIpoBoauts
INEKTPHIECKOM moJje.
SKCIEPUMEHTHI o
DIEeKTPOEMKOCTb. HEVHCHIIO
Tema 6. DHeprus BHZ:T eckix W IIposepka
3JEKTPOCTATUYECKOTO p . YCBOCHHUS
ot MAarHUTHEIX CBOMCTB
Pa3aéﬂ 2. TlocTossHHEIN BCIICCTR ¢ | MaTepHaTa e
: o MIPUBJICYEHUEM JIa60paTOpHLIX
SIEKTPUYECKUH TOK.
METOJIOB 3aHATUAX
Tema 7. OCHOBHEIE MATEMATHICCKOG
3aKOHBI HOCTOSHHOTO CTATHCTHK NeNe3.01-3.25.
TATUCTHKH.
IIEKTPUIECKOTO TOKA. CobecenoBanue(
Tema 8 IIpupona Tpuvenats VO-1
’ pHp NPHUHLIAIIBL - )
ANEKTPHYECKOTO TOKA. .
KJIaCCHYECKOM
Tema 9. Dnexrpuueckue
AIEKTPOIMHAMHUKHI
SIBJIECHUS B KOHTaKTaXx. 5 OOLACHOHIS
Tema 10. IlocToSHHBIH 5
N KOHKPETHBIX
JJIEKTPUYECKUH TOK B
TPUPOIHBIX
3JIEKTPOJIUTAX. DOLECCOR
Pasmen 3. MaruutHoe pott ’
moJe.
Tema 11. MaruutHoe
0Jie B BaKyyMe.
Tema 12. OcHOBHBIE
CBOMCTBA MarHUTHOTO Baageer:
IOJIA. HaBrixkamu paGoTHI C
Tema 13. MaruuTHOE 71200paTOPHBIM IIpoBepka
I10JI€ B BEIIECTBE. o0opyIoBaHUEM, AKCIEPUMEHTAITD
Tema 14. MartaeTuku. METOJIMKaAMH HBIX HABBIKOB HAa
Pazgen 4. DIeKTpo- TIPOBECHUS
1a00paTOPHBIX
MAarduTHOE IT0JI€. JKCIIEPUMEHTA o
Tema 15. SBnenue U3yYCHHIO 3aHATHAX
3JIEKTPOMArHUTHO snexrpuuecknx  u | NeNe3.01-3.25.
HHIAYKIUH. MAarHUTHEIX CBOMCTB
Tema 16. B3zaumusie MaTEPUAIIOB..
MIpeBpaIICHS
ANEKTPHYECKIX 51
MarHUTHBIX IOJIEH.
g/loz(ynb 4.10HTgKa 3uaer IIpoBepka
asnein : OJIHOBas OcHoBHbIE 3aKOHBI M¢YABPEHBCKON ONTUKH.
OIITHKA.

Tema 1. Bonnsl.
Tema 2. UnTepdepentmst
CBeTa.

Tema 3. Jndpaknus
CBETA.

Tema 4. Tlonspuzauus
CBETA.

Pasmen 2. Teomerp-
HAYecKas ONTHKA.

Tema 5. OcCHOBHEIE

TOHSATHS TEOMETPUUECKOH
ONTHKH.
Tema 6. ®opmupoBaHue

OIIK-3
OIIK-4

[puHIUIEL GopMuPd
OCHOBHBIE 3aKOHBI B
3aKOHOMEPHOCTH B33
OCHOBHBIE 3aKOHBI T
OCHOBHBIE TTOJIOKEH]

OCHOBHEIE CBOMCTBA
OCHOBHBIE I10JI0KEH]

IIpuHmns! HOCTpoemﬁQﬁeQ%}Bﬁ!ﬂ/mim

RAHTEPAAORAKCHEFAH
OAHERY Fix

3H%OBOFO I/IBHY'-I HU.
NRNEAQ L E O
@)X sep.

sl QU3MKH IIEMEHTap

BCIICCTBOM.

KN

0ueKPPRBY O

HbIX 4aCTHII.

HeHTpPIpOBaHHOﬁ OIT

nY

Ywmeer:
Pemate
3a1a49u
FeOMETPUYECKOH |

THIIOBBIC

[IpoBepka
YCBOCHUS
MaTepuana  Ha

1a00paTOPHBIX




1/13o6pa>1<eH1/m B BOJIHOBOM ONITHKH. 3aAHIATUIX

LEHTPUPOBAHHOU IIpoBonuTs NoNe4.01-5.08.
ONTUYECKOH cucTeMe. SKCHEPUMEHT c
Paznen 3. Bsaumoneii- OIITUYECKUMHU Cobecenosanne
CTBUE CcBETa c CHCTEMaMU. (YO- 1) :
BEILIECTBOM. IIpoBoguts
Tema 7. ucnepcus SKCIIEPUMEHT o
CBeTa. HU3YYEHUIO BOJHOBBIX
Tema 8. Ilormomenue CBOJCTB CBETa.
CBeTa. IIpumensaTh
Tema 9. Paccesnue TIPUHLIMIIBI
CBeTa. TEOMETPUYECKOH U
Pasmen 4. KsanroBas BOJIHOBOHM ONTUKH KU
ONTHKA. JUTSt 00BscCHEHUS
Tema 10. Temnmosoe KOHKPETHBIX
U3ITydeHUe. TIPUPOAHBIX
Tema 11. TPOLIECCOB.
MaremaTtuueckoe
ONMCAaHHE TEIJIOBOTO
H3ITy4EHUSI.
Tema 12. Onruueckas
MIUPOMETPHUSL.

Tema 13. KBsaHTOBBIE
CBOICTBA CBETA.

Monyns 5. AToMHas
¢dusuka.

Pazmen 1.  AtomHas
¢dusuka.

Tema 1.
3aKOHOMEpHOCTU B
aTOMHBIX CHEKTpaXx. Buaaneer:
Tema 2. boposckas HaBeixkamu paGoThI C ITposepka

MOJIENb aTOMAa BOJOPOJA. 11a6oPaTOPHBIM SKCIICPUMCHTAJIb
Tema 3.  DieMeHTHI 06OpyI0BAHHEM, HBIX HABBIKOB HAa

KBaHTOBON MEXaHUKHU. METOJUKAMH Ha60paTOpHBIX

Tema 4.
OIITUYECKOTO 3AHSTUIX
KBaHTOMEXaHHUECKas IKCIIEPUMEHTA.

MOJIENb aTOMa. NoNe4.01-5.08.
Moayne 6. dwusuka
ATOMHOTO siIpa u
9JIEMEHTaPHBIX YaCTHII.
Paznen 1. dusuka
aTOMHOTO S7Ipa

Tema 1. Crpoenue u
CBOWCTBA aTOMHBIX SIJIEP.
Paznen 2. dusuka
AJIEMEHTaPHBIX YACTHII.
Tema 2. DnemeHTapHBIE
YaCTHIIBI.

Tumnossle KOHTPOJIbHBIC 3aJ1aHus, METOUYECKHUE MaTtepualbl,
OTIpENICIIAIONIME TPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUM U HABBIKOB W (WJIM)
OMbITa JACATEIBHOCTH, a TaKXKE KPUTEPUU M IOKa3aTeld, HEOoOXOAUMBIE st
OIICHKW 3HAHWM, YMEHMIA, HaBHIKOB M XapPaKTEPU3YIOIIHUE 3Tarbl (HOPMUPOBAHUS
KOMIIETCHIIMM B TIPOILIECCE  OCBOCHHS  OOpa30BATENBHOW  IPOTPAMMBI,
NpeACTaBIIEHbI B pa3nene X.



VII. CHUCOK YYEBHOM JIUTEPATYPHI U HTH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYEHHUE JUCIHUIIJINHBbI

1. Anewkeswnu, B.A. OnTukKa. M.: dusmaTtauT, 2011.-320 C.
http://e.lanbook.com/view/ book/ 2098/

2. Kypc obuieit puzukn : yuedHOE ocoOue [ By30B IO TEXHUYECKUM
HaIpaBJIeHUsIM U cneruanbHocTsM] @ [B 5 1.] / U. B. CaBenbes., M., Jlanp,
2011, 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667524&theme=FEFU

3. Kypc ¢usuku : yae6HOE TocoOue Jijisi HHKEHEPHO-TEXHUUECKUX
cnenuanbHocter By30B / T. U. Tpodumona. M., Akanemus, 2012, 558 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:694400&theme=FEFU
4. Kypc dusuku : yaeOHOE TocoOue i HHKEHEPHO-TEXHUYECKUX
cnernmanbHoctei By3oB / T. . Tpodumosa. M., Akagemus, 2014, 558 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:739510&theme=FEFU

JlonoiHUTEIbHAS JIUTEepaTypa
1. Kypc ¢usuku. 3agaun u penieHus : yueoOHoe nmocoodue st By30B 10
TEXHUYECKUM HaIlpaBJICHUSM MOATOTOBKH U cnieruanbHocTsM / T. U.
Tpodumona, A. B. ®upcos. M., Akanemus, 2011, 591 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:670643&theme=FEFU
2. Kypc ¢usuku ¢ npumepamu perieHus 3aaad : yaeouuk B 2 1. : / T. U.
Tpodumona, A. B. ®upcos. M., KnoyPye, 2013, 378 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:799004&theme=FEFU
3. Kpartkuii kypc ¢pusuku : [yueoHoe nocodue st By3oB| / T. U. Tpodumosa,
M., Abpuc, 2012, 352 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:694262&theme=FEFU

4. KanamnaukoB, H.II. IlpakTukym mo pemnieHuo 3ajad Mo oOImeMy Kypcy
¢u3uku. OcHOBbI KBaHTOBOW (u3uku. CTpoeHHe BelecTBa. ATOMHas U
anepHas (usuka [DIeKTpoHHBIN pecypc| : yuebHoe mocodbume / H.IL
Kanamuukos, H.M. KoxxeBuukos, T.B. Kotbeipio [u 1p.]. — DneKTpoH.1aH.
— CIle. : Jlamp, 2014. — 238 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=49468 — 3ar. ¢ skpaHa.

Ilepeuenn pecypcoB uHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«AHTepHeT»

CTyaeHTBI MOTYT TIOJYYUTh JTOCTYII K SJIEKTPOHHBIM 00pa30BaTEIIbHBIM
pecypcam yepe3 caiiT JIBOY (moctym c caitta Hayunoit 6ubnuorexu JIBOY)
URL: http://www.dvfu.ru/web/library/rus_res



http://e.lanbook.com/view/%20book/%202098/
http://lib.dvfu.ru:8080/lib/item?id=chamo:667524&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694400&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:739510&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:670643&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:799004&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694262&theme=FEFU
http://www.dvfu.ru/web/library/rus_res

1. Enunoe okHO moctyna K oOpa3oBatenbHbIM pecypcamURL:

http://window.edu.ru

2. DnexTpoHHO-OMOMMoTeuHas cuctema M3narenscTea "Jlanp" URL:

http://e.lanbook.com

a TaK)XXC B CBO6OI[HOM AOCTVYIIC B I/IHTepHCTZ

1.

2.

Studentlibrary [OnextponHnas 6ubnuorexa yue6Hoit PDF-nuTeparypsl u
y4eOHUKOB J1J1s1 BY30B. (OecruiaTHbie MOJHOTeKCTOBbIe yueOHuku| URL:
http://www.studentlibrary.ru/cgi-bin/mb4

Buptyansasie maboparopasie padotsr http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

3. BupryansHbie taboparopusie padbotet PNET: Free online physics, chemistry,

biology, earth science and math simulations (colorado.edu)

VIILMETOAUYECKHUE YKA3AHMS IO OCBOEHUIO
JACHUTLIAHBI

Heorpemnemoil dacTelo AucCUMILIUHBI «DPu3MKa» sABIsSETCS J1aOOpaTOPHBIN
npakTukyM. JlabopaTOpHBIM MPAaKTUKyM HAUYMHAETCA C BBOJHOTO 3aHATHSA, Ha
KOTOPOM TIperojaBaTesib MPOBOAWT MOAPOOHBIM HWHCTPYKTaX IO TIpaBHIaM
TEXHUKH O€30MacHOCTH MNpuU paboTe B NaHHOW Jlaboparopuu. K BBINOIHEHUIO
7a00paTOPHBIX PabOT JIOMYCKAIOTCSI TOJBKO T€ CTYJEHTBI, KOTOpPHIE YCBOWJIU
TpeOOBaHUSI IO TEXHUKE O€30MacHOCTU. BrimoyiHEHUE a0opaTOpHBIX pPadoT
COCTOUT U3 CJIEAYIOIIUX ITAIMOB:

1.

N

o o bh

W3yyeHue TEOpEeTHYECKOro Marepuaia W METOJUKH  BBIOJTHEHUS
nabopaTopHOil pabOThl MO METOJMYECKOMY MOCOOHI0 UM PEKOMEHIYEeMOM
JUTEpAType K JaHHOU paboTe

N3y4yenue sxcriepuMeHTaIbHOM YCTAaHOBKU, PEXKUMOB €€ PaOOThI
[Tomyyenuss y mpemnojaBatelis JOMyCKa K BBIMOJHEHUIO Ja0OpaTOPHOM
paboThI

BrinonHeHue 3xcnepuMenTa

OOpaboTKHM IKCIIEPUMEHTATBHBIX JaHHBIX. PacyeT nmorpemHnocTei
OdopmiieHHEe NHCBMEHHOTO OT4YeTa M CcJaya €ero Ha MPOBEPKY
MPEno1aBaTesto

OTBETHI Ha KOHTPOJIBHBIE BOMPOCHI MO JJAHHOU JJTa00opaTopHOil paboTe

Otuet no nabopaTopHOM paboTe JOJIKEH BKIIIOYATH CIAEAYIOIINE Pa3/Iebl:

1) Ha3zBaHue 1abOpPATOPHOM PabOTHI, €€ HOMED;

2) 1enb paboThI;

3) nepeueHb UCTIOJIb3yEMbIX MPUOOPOB, MPUHAIICIKHOCTEH 1 000PYI0BAHMUS;
4) npUHITMIIHAJIBHAS CXeMa YCTaHOBKH;

5) pacuetHble GOPMYIIbI, XapaKTEPUCTUKHU UCTIOJIb3YEMbIX MPUOOPOB;

6) TaOJIUIIBI C pe3yJbTaTaMU U3MEPECHHI;

7) rpaduaeckoe npeacTaBiIeHUE Pe3yIbTaTOB;

8) pacueThl MOTPEIIHOCTEN U3MEPEHHUS;

9) okOHUaTENbHBINA PE3YIABTAT C YUETOM MOTPELUIHOCTEN U3MEPEHNS,


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
https://phet.colorado.edu/
https://phet.colorado.edu/

10) BeIBOIBI IO paboTe.
MeTtoauyeckoe odecrniedeHue TUCHUTITHHBI

1. Meroanueckue yka3zaHus K 1a00paTOpHbIM paboTam

2. Meroandeckue ykazaHus K JJaOOpaTOpPHBIM padOTaM B DJICKTPOHHOM BHJIE:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course id
= 102 1&cmp tab id= 139 1&mode=view

IX. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

JlabopaTopHble paOOTHI BBIMNOIHIIOTCA HAa COBPEMEHHOM OOOpY/IOBaHUU B
CHEIUATN3UPOBAHHBIX J1A0OpaTOpHUsX: JabopaTopHble paOOThl MO0 MEXaHUKE — B
L531, nmo monekymnsipHon (usuke — BL532, 1m0 ANEKTpUUECTBY U MarHETU3MY — B
L533, mno omntuke — B L534. Mnuorue nabopaTopHble  palOOTHI
KOMITBIOTEPU3UPOBAHbI, MOMHUMO JTOTO, B KaXI0W JabdopaTtopun Kadeapbl
MMEIOTCS KOMIBIOTEPHI C BBIXOAO0M B MHTepHeT. JIeKuu u ceMUHapCcKue 3aHsITUs
MPOXOJST B JICKIIUOHHOW ayIUTOpUU B Kopmyce L.

MynbpTHMeIuitHAs JEKIMOHHAs ayJuTOpHus (MYJIbTUMEIUIHBINA IPOEKTOpP,
HACTEHHBIN 3KpaH, HOYTOYK).

JlaGoparopuu:

L531 Mexanuka,

L532 MonekynsipHasi GU3UK U TEPMOJIMHAMHUKA,

L533 DnekTpruyecTBO U MarHeTU3M,

L 534 OnTuka u aromHas puznka

CrenunanusupoBaHHoe J1abopaTtopHoe O0OOpyAOBaHHE [UJIsl TPOBENEHUS
nabopaTopHOTo GU3. MPAKTUKYMA:

Mexanuka; Marematudeckuit mMasTHUK, OOOpOTHBIH MasTHUK, MoOMEHT
WHEPIIMHU PA3IMYHbIX Tell 3aKOHBI rupockomna, 3akoH ['yka, U3yuenue konebanuit
CBA3aHHBIX  MaATHHKOB, OmnpeneneHue  CKOpocTH  3Byka, M3mepenue
MOBEPXHOCTHOTO HATSDKEHUS METOJIOM OTpbhIBA C HCIOJIb30BAHUEM YCTAaHOBKHU
koOpa, M3yuenue Broporo 3akoHa HetotoHa, [{lenTpoOexHas cusa

MouJexkyaspHast (pU3MK M TepMOAMHAMHUKA; l3mepeHue BA3ZKOCTU IpU
NOMOIIM BHUCKO3UMETpa C TMAJalolUM IIApUKOM, TelJI0eMKOCTh Ta30B,
TennoeMKocTh ~ METAJIOB,  YpaBHEHHE  COCTOSIHUS  WJI€aJbHOTO  Tasa,
Pacnpenenenne ckopoctu MakcBemia, M3mepeHne NOBEPXHOCTHOTO HATSHKEHUS
METOJIOM OTpbIBa, bapomeTpuueckas BbICOTA.

DJIeKTPUYeCTBO U MarHeTusm; 3meputenbHbiil MOCT YUTCTOHA, banaHc
TOKOB / W3ydenwe cwuibl, ACHUCTBYIOIEH Ha MPOBOAHHK, KpuBas 3apspkaHus
KOHJIeHCaTopa, MaruutHoe 1oJje 3emiu, MarHuTHbIE MOMEHT B MarHUTHOM TIOJIE,
Onpenenenrne MarHATHOM WHIYKIIMW TPU TOMOIMM MOy (YyHKIIMOHATHLHOTO
redeparopa, CBsi3aHHBIN KOJeOATEIbHBIA KOHTYD, Y ACIbHBIN 3apsii AJIEKTPOHA —
e/m , 3akoH Kynona/maruutHeiii 3apsin, Iletns rucrepesuca, M3mepenue RLC


https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_102_1&cmp_tab_id=_139_1&mode=view
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_102_1&cmp_tab_id=_139_1&mode=view

Mocrta, Konbua I'ensmronsua, MarautHoe mojie mpsmoro nposopa, M3mepenue
WHYKIUU COJICHOUIOB.

Ontuka u aromHasa ¢usuka; I[loctpoenue 30H Dpenens /
30HHBICTUIACTUHBI, 3aKOHBI JMH3 M onTthuueckux mnpudopos, Konbima HeioToHa,
Jucnepcuss u  paszpemiaromias CrIoCOOHOCTh MPU3MBI M JU(PAKIIMOHHOTO
cnekTpockomna, [lonspuszanust 4eTBepTHBOIHOBBIMY IIacTUHAMU, MHTEpdepomeTp
Maiikenbcona, [lonsgpumerpus (3-1 buo) , Dddext Dapanes, YpaBHenus Openens
- teopus otpaxkenusi (3akoH bprocrepa), Hudpaxmus smexkrpoHoB, Cepus
bansmepa. Ompenenenne mocTossHHOM Punbepra, DneMeHTapHBINA 3apsia U OMBIT
MuuinkeHna, 3anpenieHHast 30Ha repMaHusi, ATOMHBIE CIIEKTPBI JBYX3JEKTPOHHBIX
cucteM, 3akoH u3nydeHuss Credana - boiblmaHa ¢ yCcUIUTENEM, DKCIIEPUMEHT
®panka-I'epria ¢ HEOHOBOUM TpyOKoi, OmpenencHus moctosHHONW [lmanka mpu
oMot gorodrdpdekra, N3yuenune s3dgpdexra Xoisa B repMaHUEBOM TPOBOIHUKE
p-TuUIa.

CeneHus CBEJICHBI B TAOJIHILY:
MaTtepuajbHO-TEXHHYECKOE H MPOrpaMMHOe obecriedeHne JUCIHUITHHbI

HanmenoBanue cnenuaibHBIX
IIOMENIEHUN U IIOMEIICHUHN
JUTSL CAMOCTOSITENTEHOM PaOOThI

OcCHAILIEHHOCTh
ClICIMaJIbHBIX HOMCHICHI/Iﬁ nu
HOMENIEHUN TS
CaMOCTOSITENTFHON PabOTHI

[IepeueHb JULIEH3UOHHOTO
MPOrpaMMHOI0 00eCIIeUeHUsI.
PexBU3NTHI TOATBEPKAAIOIIETO
JIOKyMEHTa

690922, ITpumopckuii kpai, T.
Buagusoctok, octpos Pycckui,
nosryocTpoB CamnepHslil, IOCENIOK
Asixe, 10, kopnyc L, ayn. L 502.
YueOHas ayTuTOpHUs A
MIPOBECHUS 3aHATHH
JIEKIMOHHOTO THIA, TPYIIIOBBIX U
WHJIUBHTyaJIbHBIX
KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISL X TIPOMEKYTOYHON
aTTecTalyu

IlomemeHue  yKOMIUIEKTOBAHO
CHeLUaIN3UPOBAHHON y4eOHOM
Mebenpio (TTOCaJOYHBIX MECT —
30)

O6opynoBanue:

KK-nmauens 47", Full HD, LG
M4716 CCBA — 1 mr.

Jocka ayauTopHas.

Win EDU E3 Per User AAD
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690922, ITpumopckwuii kpaii,
r.BnanuBocTok, octpos Pycckuii,
noxyocTpoB CamnepHsli, HOCEIOK

Asxke, 10, xopm. A (JIut. IT),

Orax 10, ka6.A1017.
Aynuropus s
CaMOCTOSITENILHOM paboTHI

O6opynoBanue:

Monobmox  Lenovo C360G-
i34164G500UDK — 15 mr.
VHTErpupOBaHHbI CEHCOPHBII
mucried Polymedia FlipBox -
1 mT.

Konup-npunrep-usetHoi
ckanep B e-mail ¢ 4 notkamu
Xerox  WorkCentre 5330
(WC5330C — 1 mit.)

690922, [TpuMopcKuii Kpaif, T.
BrnaausocTtok, 0. Pycckuit,
kamiyc JIBOY, n. Askc, 10,
Kopmyc L, L527 Mexanuka

MaremaTrueckui MAasITHUK,
OO0GOpOTHBI MasITHUK, MOMEHT
WHEPLUMHU  Pa3IUYHBIX Ten
3aKkoHBI ~ THPOCKOMA,  3aKOH
I'yka, W3yuenme xoneOGaHMHA
CBSI3aHHBIX MasiTHUKOB,
OrnpeneneHne CKOPOCTH 3BYKa,
W3mepeHue  IOBEPXHOCTHOTO
HaTSOKEHHUST METOJIOM OTphIBa C
HCIOJIb30BaHUEM YCTaHOBKH
KoOpa, U3ydeHume  BTOpOrO
3aKOHa HproroHa,




HentpobexHast crna

690922, ITpuMopCKuii Kpaid, T.
Bnagusoctok, o. Pycckuii,
kamnyc JBOVY, n. Asxc, 10,
Kopmye L, L528 Monekymsipaas
(hu3nKa U TepMOINHAMHKA

N3mepenue
TTOMOTITA
TaAr0IIIM
TermmoemMKoCTh
TermmoemMKoCTh
YpaBHEeHHE
UJeallbHOTO
Pacnpenencnue
Maxkcgemnna,
MOBEPXHOCTHOTO HATSKSHUS
METOJIOM OTpBIBA,
BbapomeTtpuueckas BbICOTA.

BA3KOCTH  TIpHU
BHCKO3UMETpa  C
LIAPUKOM,
rasos,
METAJLIOB,
COCTOSTHHSA
rasa,
CKOpPOCTH
W3mepenue

690922, IIpumopckuii kpaif, T.
Bnagusoctok, o. Pycckui,
kamnyc JIB®VY, n. Askc, 10,
Kopmyc L,
L529 DnexTpudecTBO U
MarHeTu3M

W3mepuTenbHbli MOCT
VYurcrona, bamanc TokoB /
N3ydenue cuibl, AeWCTBYIOLIEH
Ha MIPOBOJHUK, Kpusas
3apsKaHUs KOHJEHcaTopa,
MarautHoe roJie 3emin,
MarnutHsbIi MOMEHT B
MarHuTHOM moie, OmnpenenaeHue
MarHUTHOM  WHAYKIUH  TPH
TTOMOIITH MOIYJIS
(yHKIIMOHAJIBHOTO TeHeparopa,
CBs13aHHBII KoJIeOaTebHBIH
KOHTYp,  YIenbHBIA  3apsf
anektpona — e/m, 3akoH
Kymona/MarauTHBIIH 3apsn,
[lerns rucrepesuca, U3mepenue
RLC MOCTa, Koinbma
I'enpMronsua, MarautHoe mnose
opsmoro mnposoza, Msmepenue
WHIYKIIMHA COJICHOUJIOB.

Win EDU E3 Per User AAD
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690922, ITpumopcKuii kpaif, T.
Bnagusoctok, 0. Pycckuii,
kammyc JIBOY, n. Asxkc, 10,
Kopmyce L,

L 530 Ontrka u aromMHas pu3uKa

IToctpoernne 30 @penens /
30HHBIE  IUIACTHUHBI, 3aKOHBI
JUH3 ¥ ONTHYECKHX MPUOOPOB,
Kounsia Hetorona, Jlucnepcus u
pasperaronias CIOCOOHOCTh
Opu3Mbl - U AUQPAKIHOHHOTO
cnekrpockona,  Ilomspuzanms
YEeTBEPTHBOIHOBBIMU

wiactTuHamy, MuTepdepomerp
Maiikenscona, Ilonspumerpus
(3-H buo), Dddexr Dapanes,
YpaBHenuss OpeHenst - Teopus
otpaxenust (3akoH bproctepa),
Judpakuust snekrpoHoB, Cepust

Bbansmepa. Omnpenenenne
MOCTOSTHHOM PunGepra,
OneMeHTapHBIA 3apsii ¥ OIBIT
Munukena, 3anpeuieHHast
30Ha  repMmaHusi, ATOMHEIE
CHEKTPBI JIBYX3JIEKTPOHHBIX
cucteM, 3aKOH  M3Iy4YEeHHUs
Crepana - bonpumana c
YCUJIUTENEM, OKCIIepUMEHT
O®panka-I'epia ¢ HEOHOBOM
TpyOKOH, OnpenencHus
[IOCTOSIHHOM [Inanka pu
MTOMOIITH tdotoaddexra,

Nzydyenne osddekra Xomma B
TePMAHHEBOM TIPOBOJHHKE P-
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THIIA.

DJICKTPOHHBIMHU JIyrnamMu n

YIBTPA3BYKOBBIMH
MapKHPOBLIMKAMHU

690922, [TpuMopcKuii Kpaii, T. UwuraneHbie 3a161 HayaHoit

BnaguBoctok, octpos Pycckwit, OubmmoTekn JABOY c

noiyocTpoB CanepHBIH, ITOCETOK
Asike, 10, kopryc A, aya. A1017
(aymuTopus nist
CaMOCTOSATENBLHOM PaboThI)

OTKPBITBIM JIOCTYNOM K (hOHZY:

Mono6nok Lenovo C360G-

i34164G500UDK — 15 mir.
HHuTerpupoBaHHbIii

ceHcopHbIi aucmeld Polymedia
FlipBox - 1 mr.
Konup-npuHTep-1BeTHOM
ckaHep B e-mail ¢ 4 noTkamu
Xerox  WorkCentre 5330
(WC5330C — 1 mr. Cropocth
nocryna B Hurepner 500
Mo6wut/cex. Paboume mecta I
moped ¢ OTrpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0pOBBS
OCHAIIIEHBI JUCILICSIMU u
IIPUHTEpPaAMU Bpaiins;
000pyIOBaHbI: TMOPTATUBHBIMHU
ycTpoiicTBaMU Il YTEHUSA
IUTOCKOIIEYaTHBIX TEKCTOB,
CKaHUPYIOIUMHA W YUTAIOLITIMH
MaIIiHAMHA
BUICOYBEIMYUTEIICM c
BO3MOKHOCTBIO peTyIAIum
I[BETOBBIX CIIEKTPOB;
YBEJIMIHBAIOIITIMHA
AIIEKTPOHHBIMU
YIIBTPa3BYKOBBIMH
MapKUPOBIIMKAMH

Win EDU E3 Per User AAD
Microsoft 365 Apps for enterprise
EDU

aynmamMm  u

X. ®OHAbI OHEHOYHBIX CPEACTB

Jnsa Tekywmen npoBepku B aucuuiuinHe «Dusuka»
CJIEAYIOIIUE OLICHOYHBIE CPENCTBA:

1. YcrHbli Ompoc MO3BOJSET OLECHUTh 3HAHUA M KPYro3op CTYJIEHTA,
YMEHHE JIOTUYECKH MOCTPOUTH OTBET, BIaJACHUE MOHOJIOTUYECKOW PEYbI0 U WHBIE
KOMMYHHKATUBHbBIE HABBIKHU.

OOyuaromias (pyHKIMS COCTOUT B BBISIBJICHUM JI€Tajeil, KOTOpbIE IO KaKUM-
TO IPUYMHAM OKA3aJIMCh HEJIOCTATOYHO OCMBICIEHHBIMH B XOJI€ YU€OHBIX 3aHATUN
Y IIPU IIOATOTOBKE K 3a4€TYy.

CooecenoBanue (YO-1) — cpeacTtBo KOHTPOJS, OPraHU30BAHHOE Kak
crenManpHas Oecela mpenoaaBarenss ¢ OOydaloMMCS Ha TEMbl, CBS3aHHBIE C
U3y4aeMol JUCIUIUIMHOW, W pAacCUYMTAaHHOE Ha BBIICHEHHE O0beMa 3HAHUI
00y4aroIIerocs Mo onpeAesieHHOMY pa3zieny, TeMe, MpodieMe U T.11.

2. [lucbMeHHbIE PA0OTHI

[IncbMEHHBI OTBET MNPUYYAET K TOYHOCTH, JIAKOHUYHOCTH, CBSI3HOCTHU
U3JI0KEHUsT MbIcau. [lMcpMeHHass NpoBEpKa HCHOJIB3YETCS BO BCEX BHIAX
KOHTPOJISI U OCYUIECTBIISIETCS KaK B ayIUTOPHOM, TaK U BO BHEAYIUTOPHOU padorTe.

HCIIOJIB3YIOTCA




-. Kontpoasnasi padora (ITP-2) (CpencTBo npoBepKH yMEHUH PUMEHSTh
NOJIyYeHHbIC 3HAHUS JIs PELICHUS 3a7]a4 ONPEICIEHHOTO TUIIA M0 TeME WU
pazneny) - KoMIIekT KOHTPOJIbHBIX 3a/IaHUi 110 BapuaHTam

-JlaGoparopuass padora (IIP -6). (CpencTBo Ui 3aKpeIUICHHS H

MMPAKTHYCCKOTO OCBOCHHUA MAaTCpHaJla 110 OIIPCACIICHHOMY paS,Z[eJIY)

KpuTtepun oneHku J1adopaTtopHbIX padoT

Ouenka TpeboBanust
CryneHT BBINOJHSACT J1IA0OPAaTOPHYIO pPaboTy B IOJHOM 00bEME ¢
coONIOICHMEM  HEOOXOAMMOM  IOCJIENOBATEIbHOCTH  MPOBEACHUS
«3aumenoy» U3MEPEHUH, TPABUIBHO CaMOCTOSTEIBHO ONpeAessieT Leidb padoThI;

CaMOCTOSITEIILHO, PAIlMOHAILHO BBHIOMpAaeT HE0O0XOAUMOE O0OpYyIOBaHHE
JUTSL TIOJIY9CeHUsT HamOOoJIee TOYHBIX PEe3ylIbTaTOB MPOBOJUMON PaOOTHI.
['paMOTHO W JIOTHYHO ONHCHIBAET XOJ paOdOThI, IPABUIBHO (HOPMYITHPYET
BBIBOJIBI, TOYHO W aKKYPaTHO BBIMOJIHICT BCE 3aIlUCH, TAOIHIIBI, PUCYHKH,
4epTekH, rpauKu, BBIUUCICHUS U T.N., yMeeT 0000maTh (hakTHuecKun
Mmatepuain. JlomyckaeTcs 1Ba/Tpu HeJou€Ta Wik OJHA HerpyOas ommbka u
oJuH HeJo4ET. PaboTa cCOOTBETCTBYET TPEOOBAHHSIM U BBHITIOJHEHA B CPOK.

«Heé 3a4meHo)

CryneHT BBINOIHWI pabOTy HE MOJTHOCTHIO, 00BEM BBIITOJIHEHHOM YacTH HE
MO3BOJISICT CJICJIATh MTPABWIIBHBIC BBIBOJIBI, HE OMPEIEISIET CAMOCTOSATEIHHO
1enb paboThl; B XOZe paboThl IOMYyCKAaeT OJHY U Oosee rpyOble OMUOKH,
KOTOpBIC HE MOKET UCIPABUTh, WIA HEBEPHO IMPOU3BOIUT HAOIIOIACHHS,
U3MEPCHUs, BBIYHCICHUS W T.II.; HE yMeeT 0000marb (akTuyeckuii
matepuai. JlaboparopHas paboTa HE BBIIOJIHEHA.

IIpomexxyTouyHasi arrecTanus NPpoBOAUTCH B opMe 3a4eTa U IK3aMeHa.
K 3aueTy 1 3K3aMeHy AOIYCKarOTCS CTYAECHTHI, BBIOJHUBIINE NPAKTUYECKYIO

4acTh Kypca.

Mexanuxa

RO~k wWNhE

. OCHOBHBIE IOHATUS KHHEMAaTUKH.

Cucrembl KoopauHaT (ToJisipHasi, cheprudeckast UIMHAPUIECKas ).
OcHOBHbIE OHATUSI AUHAMUKHU. 3aKOHbI HpIOTOHA.

Cuna. Buasl cuin. @yHaaMeHTaIbHbIC B3aUMOICHCTBHUS.
Mexanudeckas paboTa u dHEprusl.

3aKOHBI COXpaHEHHUs YHEPTUH, UMIyJibca. Teopema Kénura.

3aKOHBI COXPAHEHUS U COYJIApEHUS 11APOB.

I'eo- u renmoneHTpUUECcKas cucteMbl MUpa. 3akoHbl Kemnepa.
3aK0H BCEMUPHOTO TATOTeHUs. PaboTa 1 sHEprus B 1oJje TAroTeHUsI.
0. Kocmuueckue ckopocTH. [IBrkeHHEe Tea NepeMEHHON MacChl.

11. OcHoOBHBIE TOHATHS ¥ 3aKOHBI TMHAMUKH BpaIiaTeIbHOTO JBUKCHHUS.
12. HeunepuuanbHble cucTeMbl 0TcuéTa. CUJIbl HHEPIIUH.

13. OcHOBHBIE ITOHATHS U 3aKOHBI MEXAHUKHU KUIKOCTEM.

14. KoneOanusi. OCHOBHBIE HOHSITHSL.

15. Tapmonunyeckue konebaHusi. JHEPTUs KOJIeOaHUH.




16.
17.
18.
19.
20.
21,
22,
23.

[IpencraBnenus KoeOaHUN.

MaremaTudecKkuii MassTHUK.

Ouznveckuii MassTHUK. [IpuBenénHas qivHa.

3aTyxaronue KojaeoaHus.

BrinyxneHnnbie kosiebanus. PeoHaHc.

Cnoxxenune koneOaHuil ¢ OJMHAKOBBIMH YaCTOTAMHU.

Cnoxxenue koaebanuii ¢ OM3kuMu yactotaMu. buenus.

CrnosxeHue B3aMMHO MEePHEHAUKYIISIPHBIX KojeOanuit. durypsl Jluccaxy.

MKT u mepmoounamura

24,

25,
26.

217,
28.
29.
30.
31.
32,
33.

34,
35.
36.
37.
38.

39.
40.

41.
42.
43.
44,
45.

46.
47.
48.

49,
50.

DKCIepUMEHTAbHBIC 10Ka3aTeNIbCTBA U OCHOBHBIE ToJioxkeHust MKT.
Jlemon Jlamnaca.

Ocuosabie nousaTuss MKT u TepmonnHaMuKy.

VYpasuenue Knanelipona-MenaeneeBa (COCTOSHUS HI€aTbHOTO T'a3a).
3aKOHBI U30IPOIIECCOB.

Bzaumogericteue mexay Mosnekyiamu. [lorenuuan Jlennapaa-/{xonca.
CronkHoBeHUs MOJIEKyJ. BbIBOJ cpeHeit JyMHbI CBOOOIHOTO Mpobera.
OcHoBHoe ypaBHenue MKT.

bapomerpuueckas ¢hopmyna. Pacnpenenenue bonbiimana.

BriBox pacrnpenenenus Makcseiia MOJIEKYII IO CKOPOCTSIM.

AHanu3 pacupenenenus Makcsenna.

BuyTpeHnHss sHeprus, padoTa, KOJIHMYeCTBO TEIIOThI. [IepBrIii 3aKkoH
TEPMOJVUHAMUKH.

TemnoémkocTs. YpaBHeHue Maiiepa.

Paborta B u3omnpoiieccax.

Anuabatnbiii iporiecc. YpaBHenue [lyaccona (aguabaTsr).
[TonmuatponHslii npoLecc.

Tepmoannamuueckue nporeccsl. Kpyrosoi npouecc. Temiosas u
XOJIOIWJIbHAS MAlIUHBI.

ukn Kapuo. KII/. Teopemsr KapHo. [IpuBenéHHOE KOTMYECTBO TEILIOTHI.
Ourtponus. Bropoii 3akoH TepMoaguHaMuKy. TpeTuii 3aKoH
TEPMOJIMHAMHUKH.

TepMoanHAMHUUYECKHUE TOTEHIINAIIBI.

Asnenus neperoca. Juddyzus.

SBnenus nepenoca. Ba3kocTs.

SABnenus nepenoca. TemionpoBOAHOCTb.

PeanbHbIe ra3pl, KUIKOCTH U TBEPJBIE TENA. Y paBHeHUE BaH-1ep-
Baaisbca.

N3orepmbl Ban-aep-Baanbca. Kputnueckas touka. MeractabuiibHbIe
COCTOSIHUS.

BryTpeHnHsis sHeprus peaabHoOro ra3a. AnadaTu4ecKoe paciuiupeHus B
BAKYyM.

IToBepxHOCTHOE HaTsKeHUE. CMauMBaHUE, HECMAUMBaHHE.

®opmyna Jlammaca. Kanuisipaele siBlIeHUS.

TBEpabie Tena. Kpucrauibl.



51. Tenno€MKOCTbh TBEPABIX TEI.
52. KBaHTOBas Teopusl TEIIOEMKOCTH.
53. da3oBbIC MEPEXObI.

Anexkmpocmamuxa. [locmosnnwvii s1eKkmpudeckutl mox

1. Tlonsitue 3apsiga, ero cBoiicTBa. B3aumoselictue 3apsiioB, 3akoH KynoHa.

2. DnexkTpuueckoe nose B Bakyyme. HanpskennocTs nosis. [puHiun
cynepro3uuuu noJsieit. [londarue cuitoBoi JIMHUM.

3. ITorok BekTOpa HampspkeHHOCTH. Teopema Octporpaackoro-Iaycca.
DneKTpuYecKre 3apsA/Ibl KAK HICTOYHUKU U CTOKH 3JIEKTPUYECKOTO TOJIS.

4. Paborta 1o mepeMeIeHuo 3apsiia B dJIEKTpUIecKoM mosie. [loTeHImanpHbIN
XapakKTep JIEKTPOCTATUUECKOTO Mos. Teopema 0 HUpKyIISIIUY.

5. llonsarue norennmana. Hopmuposka norenuuana. [loreHuuan noyis To4e4HOTO
3apsana. [JoHsTHE S5KBUIIOTEHIMAIBHOM IOBEPXHOCTH.

6. Pasnoctp noreHnuanoB. CBs3b pa3HOCTH MOTEHIIMAIOB U HANIPSHKEHHOCTH
HOJISL.

7. IIpoBOAHMKH B 3JIEKTpUUECKOM ToJie. PaBHOBECHOE pacnpeieneHre 3apsaoB B
poBoJHUKE. EMKOCTB MpoBOIHUKOB. KOHIEHCATOPBI.

8. MpneKTpHuKH B 3JIeKTpUuecKoM nojie. Bexkrop nonsipuzanuu. [lone B
nuanekTpukax. Teopema ["aycca B 1M3IeKTpUKax.

9. DHeprus B3auMOJICHCTBUS dJIEKTPUIECCKUX 3apSA0B. DHEPTUs MPOBOIHHUKA U
KOHJIEHCATOpa. DHEPIHsl JIEKTPOCTATUUECKOTO TOJIA.

10.ITocrostHHBIN 3nekTprUeckuii TOK. Cuita Toka, IMIOTHOCTH ToKa. Hocutenu
3apsqa B TOKax.

11.Croponnue cunsl. DJC. Hanpsokenue.

12.9nexTpuyeckoe conpoTuBieHne. 3akoH OMa B HHTETPAITbHON U
nuddepeHnnansHoi popmax.

13.Pabota u MomtHOCTh TOKa. 3akoH J[>koyns-Jlenna.

14.3axon Oma nsist HeogHOpoIHOTO yuacTka mend. [IpaBuna Kupxroda.

Maenemusm

15.MaruautHoe 1ojie. MarHuTHBIIF MOMEHT paMKH C TOKOM. MarHuTHast MHIYKITUs
Y MEXaHW4YeCKUi MOMEHT. ['unoreza Amnepa. JIMHUM MarHUTHOW MHAYKIUU.

16.CranmnonapHoe MarHuTHOE ToJie B BakyyMme. 3akoH brno-Caapa-Jlamaca.
MarauTHoe 1oJje nNpsAMoro TokKa, KpyroBoro TOka.

17.B3aumozeiicTBue TOKOB. 3akOoH AMIiepa. MarHuTHas MOCTOsIHHAS.

18.MarunutHoe noje ABwxKyIierocs 3apsaa. Cuna Jlopenna. @opmyna Jlopeniia.

19.Teopema o UPKYISAIMA MAarHUTHOTO T0Jis1. TeopemMa ["aycca aJist MAarHUTHOTO
OJISL.

20.5Bnenue anekTpomarauTHou uHayKiuu. Onbeitel @apanes. [IpaBuso Jlenia.

21.CBs3b IOTOKA BEKTOPAa MAarHUTHOM WHIYKIIMHA U CUJTBI TOKA B KOHTYDE.
NHAYKTUBHOCTS.

22.Camounaykuus. Bzaumuas uHIyKus.

23.DHeprys MarHuTHOTO TIOJIS.

24.Bunbl marHeTKoB. OpOUTANBHBIM MAarHUTHBI MOMEHT.



25.YpaBHenust MakcBea.

26.2JIM Boanbl. CBOOOHBIC 3JIEKTPOMAarHUTHBIE BOJIHEL. [Tonepeunocts DJIM
BOoJIH. CkopocTh pacnpoctpanenus IJIM BoiH.

27.2uneprus IJIM BoaH. Bekrop Ymona-Iloiitunra. [lkana 3neKTpoMarHuTHBIX
BOJIH.

Bonpocwi 0na umozoeoeo konmpons Onmuka

28.3aK0HBI TEOMETPUUYECKON ONTHUKH.

29.3axkon  CHemmyca. AOCOMIOTHBIN MOKaszarenb mpenomiieHus. [lomHoe
BHYTpPEHHEE OTpaKEeHUE.

30.JIuH3bI 1 UX XapakTepucTUKH. DopMyIia TOHKOW JTHH3BIL.

31.ITocTpoenne n300paxeHii B TOHKUX JTUH3aX.

32.EcTrecTBeHHBIN U TIOJIIPU30BAHHBIN CBET. 3aK0H bprocrepa.

33.3akon Mamnrtoca. [lonsipuzatopsi.

34.KorepeHTHOCTh, MOHOXpOMAaTUYHOCTh. MHTEephepenuus. CrnoxeHnue
MHTEHCUBHOCTEH JIBYX BOJIH.

35.0nTuueckas AjMHa MyTH. Y CJIOBUS MAKCUMYMOB U MUHUMYMOB.

36. dudpakuus ceeta. [Ipunnun [Motirenca. [Tpunnun [oitrenca-Openens.

37.Meton 30u @penens. udpakmus Openens. Audpaxius OpayHrodepa.

38. Mudpakumonnas pemérka. @opmyina bparros-Bynbda.

39.Paccesinue cBeta. 3akoH Panes.

40.luctiepcust cBeta. Jlucmepcust BemiectBa D. HopmanbHas w aHoManmbHas
TUCTIEPCHSL.

41.TTornomenue ceeta. 3akoH byrepa.

Kpurtepuu BbicTaB/IeHHsI OLIEHKHU CTYIEHTY Ha JK3aMeHe
Ormerka "Ot1iaununo"

Ounenka TpebdoBanus K cpOPMHPOBAHHBIM KOMIIECTCHIHAM
1. Jlan moyiHBIA M TpPaBWIBHBIA OTBET Ha OCHOBE M3YYEHHBIX
«OTJIHYHO» TeopHii.

2. Marepuai MOHAT ¥ U3y4EH.

3. Marepuan U3JIOXKEH B  OINPENEICHHOW  JIOTUYECKOH
MIOCJIEZI0BATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITENbHBIH.

«XOpOoII0» 1, 2, 3, 4 — anannornyno ormetke "OTianuHO".

5. JlonyieHs! 2-3HeCyIIeCTBEHHbIE OMINOKH, UCTIPaBICHHbIE 110
TpeOoBaHUIO yuMTens, HaOmroAanack "IIEpoxoBaTtocTh' B
W3JI0)KEHUU MaTepuaa.

«yAOBJIETBOPUTENbHO» | 1. YueOHbIN MaTepuasn, B OCHOBHOM, M3JIOKEH IOJHO, HO MpH

9TOM JOMYyIIeHBI 1-2CyliecTBeHHbIE OIMMOKU (Hampumep,
HEYMEHHE TMPUMEHSTh 3aKOHBI U TEOPHH K OOBSICHEHHUIO HOBBIX
¢baxToB).

2. OTBeT HEeMOJIHBIN, XOTSI U COOTBETCTBYET TpeOyeMoli rIyOuHe,
IIOCTPOEH HECBSA3HO.




«ynoBjeTrBoputTeabHo» | 1. He3nanwme wnm Henmonumanue Oonblie wim Hamboiee
CYIIECTBEHHOH YacTH yueOHOT0 MaTepuania.

2. JlomymieHbl  CyIIECTBEHHBbIE  OIIMOKHM, KOTOpBIE  HE
UCHPABISIIOTCA  TOCJTE€  YTOYHSIOUIMX BOIIPOCOB, MaTepual
M3JI0)KEH HECBSI3HO.

KpuTtepun BbicTaB/IeHUsI OLIEHKH CTY/IEHTY Ha 3a4eTe
K 3agery gomyckaroTcs oOydaromiuecs, BBIIOJHUBIIKAE MPOrpamMmy
OOyYEHHMSI TI0 TUCITUTUTHHE, MPOIIIC/IIITNE BCE ATAMbBI TEKYIICH aTTeCTAIIHH.

Ouenka Tpe6oBanusi kK cGOPMUPOBAHHBIM KOMIIETEHIUSIM
CtyaeHT mokaszana pa3BEpHYTBHIM OTBET, MPEACTABISAIOMNNA CO0O0
«32YTEHO» CBSI3HOE, JIOTUYECKOE, HOCJIEI0BATEIbHOE packpbITHE

MOCTABIEHHOTO BOIPOCa, IMIMPOKOE 3HaHUE JUTepaTypbl. CTyIeHT
oOHapyX W1 MOHMMaHuEe Marepuana, 00OCHOBAHHOCTh CYXKJIECHUM,
CIIOCOOHOCTh MPHUMEHUTH T[IOJTYYCHHbIE 3HAaHUS Ha TMPAKTHUKE.
JlomyckaroTcsi HEKOTOPbIE HETOYHOCTH B OTBETE, KOTOPBIE CTYJICHT
HCIPABJIIET CAMOCTOSITENILHO.

«HEe 32a4YTEeHO0» CryneHT oOHapyXuWBaeT HE3HaHHE OOJNBIIEH YacTh MpodIeMm,
CBSI3aHHBIX C WM3YYEHHEM BOIpPOCA, JIOMYCKAaeT OIMUOKU B OTBETE,
HCKAXKaeT CMBICI TEKCTa, OECHOpSA0YHO U HEYBEPEHHO H3Jaraer
Matepuan. JlaHHas oOIleHKa XapakTepu3yeT HEIOCTaTKH B
MOATOTOBKE  CTYJEHTa, KOTOpPbIE  SIBIIAIOTCS  CEPhE3HBIM
MPEmsITCTBHEM K YCHEHIHOW Npo(ecCHOHANbHOM U Hay4dyHOU
JIeSITEJIbHOCTH.

OIIeHO‘-IHbIe cpeacrea aJjist TeKyIHeﬁ aTrecTanumu

Tekymiass arrecranus CTYACHTOB [0 JUCIMIUIMHE TPOBOJUTCS B
COOTBETCTBHM C JIOKAJbHBIMM HOpPMAaTUBHBIMM akTamu J[B®Y wu ssugercs
00s13aTENBHOMN.

Tekymrast arrectanusi npoBoaUTCAS B (OpME KOHTPOJIBHBIX MEPOTPUSTHIMA
(KOHTPOJILHBIX PabOT, JTAOOPATOPHBIX PabOT, YCTHBIX OMPOCOB) MO OICHUBAHHUIO
(bakTHUeCKUX pPe3yJlbTaTOB OOYYEHHS CTYJCHTOB U OCYIIECTBIISCTCS BEIYIIUM
MPENo/IaBaTeIIeM.

OOBbeKTaM OIICHUBAHUS BBICTYITAIOT:

— yueOHas JUCHUILIMHA (AaKTUBHOCTh Ha 3aHATHAX, CBOCBPEMEHHOCTH
BBITIOJTHCHUS PA3JIMYHBIX BHJIOB 33JIaHWM, TTOCEIIAEMOCTh BCEX BHJIOB 3aHSATHH IO
aTTeCTyeMOM JUCIUIUIMHE);

— CTEIeHb YCBOCHUS TCOPETUUCCKUX 3HAHUM;

— YpPOBEHBb OBJAJCHHUS MPAKTHYESCKUMH YMCHHSAMH M HaBBIKAMH IO BCEM
BUJaM y4eOHOI paboThI;

— PE3yNbTAaThl CAMOCTOSITEIIBHON PaOOTHI.

CocraBnsieTcss KaJIGHAAPHBIA TJIaH KOHTPOJBHBIX MEPONPHUATHNA  TI0
nucrutinHe. OreHKa TOCemaeMOCTH, aKTUBHOCTH OOYYArOIIMXCS Ha 3aHSITHSX,



CBOEBPEMEHHOCTh BBIMIOJIHEHUSI PA3JIMYHBIX BUJIOB 3a/laHUIl BEAETCS HAa OCHOBE
’KypHasa, KOTOpbIA BeI€T MPErno/iaBarelib B TCUEHUE yUeOHOTO CEMECTpA.

BO”pOCbl K YCMHbBIM onpocam

Pa3nen 1. Mexanuka.

Tema 1. [Ipeamer puznkn. OCHOBHBbIE NOHATHS (PU3MKH U MEXAHUKH.

1. Chopmynupyiite npeamMeT GU3UKH.

2. Ha3oBUTE OCHOBHBIC METOIBI HCCIIEOBAHUS B (DU3HUKE.

3. Uro Takoe abctparupoBanue, puzndeckas MOACHb?

4. Cucrembl u3MepeHHs] (U3MUYECKUX BEIUYHUH. AOCOIIOTHBIE CHUCTEMBbI

equunil. Cuctemsl equani CI'C u CH.

5. Uro Takoe MEXaHMYECKOE [BWXKEHME. B dYem pa3HuMIa B OINHCAHUHU
IPOCTPAHCTBA U BPEMEHHU B KJIACCUUECKON U PEISTUBUCTKON (prsmke?

6. OxapakTepu3yiiTe OCHOBHBIE HI€aJIM3UPOBAHHBIE OOBEKTHI KIACCUYECKOM
MEXaHUKH.

Tema 2. KuHemaTnka MaTepUaJIbHOM TOYKH.

1. ChopmynupyiiTe OCHOBHYIO 3a/1a4yy KHHEMATUKH.

2. B uem 3aki04yaeTcst OTHOCUTENBHOCTD ABHKEHUS ?

3. YUro Takoe cucrema orcyera’?

4. Kak B MEXaHHMKE OMMCHIBAETCS MOJIOKECHUE TOYKH B IMTPOCTPAHCTBE?

5. Uto Takoe nepeMenieHne, mponIeHHbBIN MyTh?

6. Uto Takoe KHHEMATHYECKHE YPaBHEHUS JBUKCHUS TOUKH?

7. OxapaKTepU3yUTE OCHOBHBIE XaAPAKTEPUCTUKU JBUKECHUS.

Tema 3. KuHemaTHyeckue XapaKTePUCTHKM MAaTEPUAJIBLHOH TOYKH.
Kunemaruyeckne ypaBHEHHMSl PABHOMEPHOIO ¥  PABHOIEPEMEHHOIO
NPSAMOJIMHEIHOTO IBHKCHUS.

1. Oxapakrepu3oBaTh NPSIMOJIMHEWHOE JBUXKEHHUE, PABHOMEPHOE U
paBHONIEpEMEHHOE  JABWXKEeHHE. Hammcarb  KMHEMaTHYECKHME  ypaBHEHUS
PaBHOMEPHOT'O M PABHOIIEPEMEHHOT'O NPSAMOJIUHENHOTO ABUKECHUS.

2. Haueptuth rpaduku 3aBUCUMOCTH MYyTH U CKOPOCTH OT BPEMEHH JIs
PaBHONIEPEMEHHOTO U PABHOMEPHOT'O MPSMOJINHENHOTO IBHKEHHUS.

3. UTo noHUMaeTcst o4 OTHOCUTEIbHOCTBIO IBUKECHUSL.

4. Hanucats npeoOpa3oBanus [ anumes.

Tema 4. KpusoumnneiiHoe aBu:KeHHe. KuHemaruka BpamarteabHOro
JABUKEHUS] MATEPUATBLHON TOYKH.

I. UYrto Takoe HopMaimbHOE (IIEHTPOCTPEMUTEILHOE), KacaTelbHOe
(TaHr€eHUUALHOE) U MTOJIHOE YCKOPEHUS ?

2. Kax cBsi3aHbI BEIMUMHBI TIOJTHOTO YCKOPEHHUSI C BEIMYNHAMUA HOPMAJIBHOTO
Y TIOJTHOTO YCKOPEHUI?

3. Kak cBsi3aHbBI BEKTOpa MOJHOIO YCKOPEHHUs C BEKTOPaMH HOPMAJIbHOIO U
KacaTeJIbHOI0 YCKOPEHMIA?

4. OxapakTepu3ydTe YrioOBblE NEPEMEUIEHUE, CKOPOCTh U YCKOpPEHHE.
Ha3oBuTe enrHULIBI UX U3MEPEHMUS.



5. Hanuinre KMHEMAaTHYeCKOE YpPAaBHEHUE PABHONEPEMEHHOIO JBHXKECHUS
MaTepUAIbHON TOYKH 110 OKPYKHOCTH.

6. Kak cBsi3aHbl BETMYUHBI MOJIHOTO YCKOPEHHS ABWKECHHUS MaTepUaIbHOU
TOYKH IO OKPYKHOCTHU C YIJIOBOM CKOPOCTBIO, YTJIOBBIM YCKOPEHUEM U PATLYCOM
JIBUKEHUS MaTepUATbHOU TOUKHU?

7. Kak cBsi3aHbl yTJIOBBIE M JIMHEHHBIE XapaKTEPUCTUKH BpalIaTEIbHOIO
JIBUKEHUA?

Tema 5. OcHoBHbIe NOHATUSA TUHAMUKH. 3akoHbl HbloToHa. IIpuHumn
oTHocuTtejbHOCTH ["anmies. OcHoBuble npeacrasiaenns CTO.

1. HazoBuTte npenMeT TMHAMUKH.

2. Yto Takoe cuna? Pesynbrupyromias cuna’?

3. Oxapaktepu3yiiTe Maccy Kak Mepy MHEPTHOCTH U rpaBuTauuu. HazoBure
OCHOBHBIE CBOMCTBa Macchl. CHhopMyaupyiTe 3aKOH COXpaHEHHS MACCHI.

4.YT0 Takoe UMITYJIbC Teia?

5. ChopmynupyiiTe nepBbiii 3aKkoH HploTOHA.

6. UTo Takoe MHEpIUAJIbHbIE CUCTEMBI OTCUETa?

7. Chopmynupyiite BTopoi 3akoH HproToHa.

8. Hanuinte OCHOBHOE YpaBHEHUE JUHAMUKHU MTOCTYNATEIBbHOIO JIBHXKEHUSI.

9. HazoBuTe eIMHUIBI U3MEPEHUS CUJIBI. UTO TaKO€ UMITYJIbC CUJIBI?

10. Chopmynupyiite Tperuii 3akoH HproToHa.

11. OxapakTepu3yiTe CUJIbl IEUCTBUS U IPOTUBOIECUCTBUS.

12. CpopMynupyiiTe NpUHLKI OTHOCUTENIBHOCTH ["anmuest.

13. Chopmynupyiite nocrynarsl CrienpaibHoi Teopun OTHOCUTEIIBHOCTH.

Tema 6. 3akoH coOXxpaHeHHUS UMITYJIbCA.

1. YUro Takoe 3aMKHyTass MEXaHUYECKAsI cUCTEMA?

2. ChopmynupyiTe 3aKOH COXpaHEHUS] UMITYJIbCA.

3. B kakux caydasx 3aKOH COXPAHEHHUSI HMMITYJIbCA BBINOIHACTCS IS
HE3aMKHYTBIX CUCTEM?

4. Yrto takoe 1ieHTp Macc cuctembl? Chopmynupyiite TeopeMy O ABUKECHUU
LIEHTpa Macc.

Tema 7. HemHepumnajibHbIe CHCTEMbI 0TCYETA.

1. YUto Takoe HEMHEpUUAIbHBIE CUCTEMBI OTCUETa?

2. Yro takoe cuiibl MHepUUn? Yem CUibl MHEPUUU OTIMYAIOTCS OT JIPYTUX
cun?

3. OxapakTepu3yiTe IeHTPOOSKHYIO CUITy MHEPIIUH.

Tema 8. /IBu:keHMe B 10J1€ TATOTEHUS.

1. ChopmynupyiiTe 3aKOH BCEMUPHOT'O TATOTEHUSI.

2. Yto Takoe rpaBUTallMOHHAs Macca? B yeM OoTiIM4ue rpaBUTAIMOHHOW U
WHEPLUHUOHHOW Macc?

3. Urto Takoe rpaBuTanioHHOE TMoJe? YUTO Takoe HaANPSKEHHOCTh
IPaBUTAIIIOHHOTO TTOJIS?

4.Yrto Takoe cuiia TsKecTH U Bec. Kak CBsi3aHbl CHJIa 36eMHOTO TATOTEHUS U
CHWJIa TSDKECTH JUTsl TeJla Ha TTIOBEPXHOCTH 3eMJITN ?

5. ChopmynupyiiTe 3aK0oHbBI ABMKEHUS TIaHeT Kerepa.

Tema 9. Pabora u 3Heprus.



1. Kak BpramcisieTcst Mexanndeckas padbora?

2. YTo Takoe 3HEprusi, MOIHOCTh? B Kakux eauHUIIaX U3MEPAETCS SHEPrus
A MOIIHOCTE?

3. Uto Takoe moTeHIMAJIbHASI SHEPTHsl, KHHETUYECKast SHEPTUH ?

4. Yto Takoe MoTeHIIUaIbHbIC (KOHCEPBATUBHBIC) CHUJTBI?

5. Uemy paBHA HUPKYJISIMISA BEKTOpAa KOHCEPBATUBHOM CHIIBI?

6. Kak cBs3aHbl KOHCepBaTHMBHAsl CHIIa, JEHCTBYIOLIAs Ha TOYKY, H
MOTCHITMATbHAS YHEPTUS TOUKH?

7. IloTeHuManbHBIA XapakTep rpaBUTALMOHHOrO mojs. Kak Bberamcisercs
NOTEHIMAJ TPABUTALIMOHHOTO TOJIsA?

Tema 10. 3akoH coXxpaHeHUsI JHEPrHUM.

1. ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHUIECKON YHEPTHUH.

2.Kak nAeuCcTByeT 3aKOH COXPAHEHHMS MEXAHWYECKOW DHEPruuM B II0JIE
TSDKECTH 3emitn?

3Uto Takoe auccunaTuBHble cuibl? Kak hopmynupyercs 3aKOH COXpaHEHUS
HHEPTUU MIPU HATUYUU JUCCUTTATUBHBIX CUJI?

4. ChopmynupyiTe yCiI0BHE paBHOBECHUSI MEXaHUUECKON CUCTEMBI.

5.Kak mpumeHstoTCs 3aKOHBI COXPAHEHUS MPU LIEHTPAIBLHOM yape 1mapoB?

Tema 11. lunamMuka BpamaTeJIbHOT0 ABUKEHMS.

1. Yto Takoe MOMEHT UHEPIIUH?

2. Chopmynupyiite Teopemy LlTeitnepa.

3. JlaiTe onpeneneHne MOMEHTY CUJIbl OTHOCUTEIBHO TOUYKH, MOMEHTY CHJIbI
OTHOCHUTENBHO OCH.

4. 3anuumTe OCHOBHOE YpPAaBHEHHE IMHAMUKHU BPAIIaTeIbHOTO JBUKEHUS.

5. 3anumuTe ypaBHEHUE MOMEHTOB.

6. ChopmynupyiTe 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa.

Tema 12. Ie¢opmanium TBEpaOro TeJia.

1. Yro Takoe ynpyrue u rniaactTuiaeckue aehopmarm?

2. Oxapaktepuszyiite nedopmaruio pacTsikeHus (cxarus). UYto Takoe
OTHOCHUTEJbHAs AedopMalinsi, HapsHKEHNEe?

3. Cdopmynupyiite 3akoH ['yka. Uto Takoe k03(h(OUIMEHT YIPYrocTH,
MoyJsib FOHra?

4. Kak W3MEHSIIOTCA TOINEpevHble pa3Mepbl Tena mnpu nedopmaruu. Yro
takoe ko3 dumuent [Tyaccona?

5. Hapucyiite nuarpaMMmy pacTsDKEHHS, OXapaKTepU3yuTe OTHEJIbHbIC
YYaCTKU TUArpaMMBl.

6.Yemy paBHa sHEeprus ynpyroi nedpopmanuun?

Tema 13. CB000OAHbIE TAPMOHUYECKHUE KOJTeOAHUSI.

1. Uto Takoe rapMOHMUYECKHE KoJieOaHUsI?

2. Hamumure KWHEMaTW4YeCKO€ YpaBHEHHE TapMOHUYECKUX KOJIeOaHUM.
[IpuBenuTE OCHOBHBIE XapAaKTEPUCTUKH TAPMOHUYECKUX KOJICOaHUH.

3. Kak BBIYMCHSIOTCS CKOPOCTb, YCKOPEHHWE M CHJIBI MPH TapMOHHUYECKUX
KoJIe0aHUsIX?



4. 3anumuTe 3aKk0oH HprOTOHA A1 TapMOHUYECKUX KOJeOaHUU. 3amuimTe
muddepeHranbHoe ypaBHEHHE TapMOHUYECKUMX KoJieOaHUM, NPUBEAUTE €ro
peElIeHHE.

5. OnuiuTe KonedaHuss MaTeMaTHUYEeCKOro MasiTHUKA.

6. OnummTe KoyiebaHusi (HU3UUECKOTO MasiTHUKA. UTO Takoe MpuBE/ICHHAS
JUIMHa (U3UYEecKOro MasTHUKa? YTo Takoe IeHTp KadyaHUW (PU3MUECKOro
MasTHUKA?

7. Uemy paBHA HEpPIusi TApMOHUYECKUX KOJIeOaHU?

Tema 14. 3aTyxaroumue KoJieOanus.

1. 3anummre ypaBHEHUE 3aTyXawIIMX KoyieOaHui. JlaliTe OCHOBHBIE
XapaKTEPUCTUKHU 3aTyXarOUIUX KoJeOaHU M.

2. 3anuummTe 3aKOH U3MEHEHUS aMIUIUTY/Ibl IPU 3aTyXaHUU.

3. UTto Takoe arnepuou4eCcKue mpouecchl?

Tema 15. BoIHy:K1eHHbIE KOJIeOaHMSI.

1. 3anumure nuddepeHiratbHOe ypaBHEHUE BRIHYKICHHBIX KOJICOaHU.

2. Kak npoucxoauT ycTaHOBJICHHE KOJIeOaHU?

3. Yro Takoe coOCTBeHHas yacToTa?

4. Yrto Takoe pe3zoHaHc? YUro Takoe pe3oHaHcHas vactora? Haueprtute
PE30HaHCHBIE KPUBBIE.

Pa3nen 2. MousekyJisipHasi pu3nka 4 TEPMOIMHAMHUKA.

Tema 1. IIpeaBapure/ibHbIC CBEICHUS.

1. OxapakTepusyuTe CTaTUCTUYECKHMM W TEPMOJMHAMHUYECKUNA METOMbI
UCCJIEIOBAHHUS.

2. ChopmynupyiTe OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKOM
TEOPHUH.

3. OnumuTe XapakTEPUCTUKH aTOMOB U MOJIEKYII.

4. Yrto Ttakoe MakpocucteMa? Kakumu mnapaMeTpaMH OINHCHIBACTCS
MakpocucTeMa? UTo Takoe COCTOSITHUE MAKPOCHCTEMBI?

5. Urto Ha3pBaeTCs TepMOAMHAMHUUYECKMM mpoueccom? Yrto Takoe
KBa3UCTAIMOHAPHBIN (PaBHOBECHBIH ) MPOIIECC.

6. UTo Ha3bIBaeTCA YpaBHEHUEM COCTOSIHUSI CUCTEMbI?

Tema 2. MoJieKy/IsIpHO-KUHETHYECKAs] TEOPHUS U1€aJTBLHOI0 ra3a.

1. YUto Takoe uaeanbHbIil ra3?

2. Hanmmmre ypaBHEHUE COCTOSIHUS UICAIBHOTO Iasa.

3.Yrto Takoe ra3zoBasi IOCTOSIHHAS, TIOCTOsIHHAS bonbiimaHa.

4. Yto Takoe napiuajibHOe JaBieHUE?

5. Chopmynupyiite 3akoH [lanbToHa.

6. 3anuIuuMTe OCHOBHOE YPABHEHHE MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU
ra3os.

7. Kakoii TepMOJMHAMHYECKUN CMBICII UMEET TeMIleparypa?

8. OmumuTe pacmupenereHrue MOJIEKyJ Mo ckopoctsMm. Hapucyitte rpadux
pacnpeneneHus Makcseia.

9. Uto Takoe HamboJee BEpOATHAs CKOPOCTb JIBUYKEHUS MOJIEKYJ, CPEIHsISA
CKOPOCTb, CPETHEKBAAPATUYHAsL CKOPOCTb.

10. Hanmumure 6apomeTpudeckyto Gpopmyiy.



11. Hanmummre dopmyny pacnpenenenusi bonpimana. Kakoe ¢usnueckoe
SIBJICHHE OMUCHIBAET 3Ta popmyina?

Tema 3. PeasbHble ra3bl.

I. Yro Ttakoe ra3 Ban-gep-Baansca? Yem wMonenb Ban-gep-Baanbca
OTJINYAETCS OT MOJIETU UAECATIBHOIO raza?

2. Hamumure ypaBHeHue Ban-aep-Baanbca. KakoB ¢usnueckuii cMbICT
ko3 dunrentor Ban-nep-Baannca?

3. Kak BBIMIAIAT 9KCIEPUMEHTATbHBIE H30TEPMBI?

4. Kak BoInsiiAT u3orepMel Ban-nep-Baanbca?

5. Yro Takoe KpuTHYECKask TouKa?

6. Uto Takoe MeTacTaOMIIbHBIE COCTOSIHUSA?

Tema 4. SIBjieHus nepenoca.

1. Kak ompenensiercss cpenHsisi AJMHAa CBOOOJHOTO mpoOera MOJEKyl B
UjicaIbHOM raze?

2. Yto Takoe 3¢(dEeKTUBHBIN auaMeTp MOJIeKyl, 3(h(EKTUBHOE CEUYeHHE
MOJIEKYJT?

3. Kakue ObIBatoT siBJIeHUA MepeHOCca B razax?

4. OxapakTepu3yWTe SBICHUS MEPEHOCA, HANUIIUTE YypaBHEHUS,
OMUCHIBAIOIINE SIBJICHUS MIEPEHOCA.

5. Chopmynupyitte dpuznueckuii cMbich K03hOUIIMEHTOB MepeHoca.

Tema 5. Tensiora u padora. [lepBoe Haya/10 TEPMOAUHAMUKH.
. UTo Takoe BHYTPEHHSISI SHEPTHS TEPMOJUHAMUYECKON CUCTEMBI ?
. OT 4ero 3aBUCHUT BHYTPEHHSS SHEPTHsI HICaTLHOTO Ta3a’?
. Uto Takoe terota? Kak TenioTa cBsizaHa ¢ TEIJIOBOM SHEPrUeii?
. Uto 00111€TO U B UeM pa3jInuue MEXIy TEIJIOTON U paboTOM?
. ChopmynupyiiTe rnepBoe HauYagI0 TEPMOJIUHAMUKH.
. UTo Takoe BEYHBIN JBUTATENH IIEPBOTO pojia?
. Kakyro paboty coBepiaeT ras npv u3MeHEeHUH 00bema.
. UTO Takoe TemI0eMKOCTh?
. Harmummmure dpopmyny Maiiepa.

10. [Touemy TEMIOEMKOCThH Ta3a MPHU MOCTOSHHOM O0BEME OTIMYAETCS OT
TEIUIOEMKOCTH T'a3a MPU NOCTOSIHHOM JaBJICHUU?

11. Chopmynupyiite GU3NIECKU CMBICT Ta30BOM ITOCTOSHHOM.

12. ChopmynupyiiTe TeOpeMy O PaBHOMEPHOM paCIPENEICHUN SHEPTUU MO
CTEIIEHSIM CBOOO/IBI.

13. CxonbKo cTeneHei cBo0OAbl y OJTHO-, IBYX-, TPEXaTOMHBIX MOJICKYJI?

Tema 6. TepmoauHaMHUYecKoe OMMUCAHUE MPOLIECCOB B U/1€AJIbHBIX ra3ax.

1. JlaiiTe XapaKTepUCTUKY HM30IPOLIECCOB B HJeadbHOM rase. M3o0pasute
H30IPOIECChl TPAPUIECKH.

2. Yemy paBHa paboTa, coBepiiaeMas HACATBHBIM Ta30M TPH KaXIOM
nzompoiiecce?

3. UeMy paBHa TEIIOEMKOCTh UACATBHOTO T'a3a MPU KaxA0M H3ompoiiecce?

4. Yrto Ttakoe annabarudeckuii nmporecc? Kakyro paboTy coBepiaer ras npu
annabatuueckoM mporiecce? UeMy paBHa TEIUIOEMKOCTh HJICAIbHOTO Trasza IMpu
agnabdaTHYECKOM mporiecce?

OO IANWUN P WN —



Tema /. Hukaudeckue npoueccol. TermioBbie MalIuHbI.

1. Uto Takoe oOpaTuMbIii mpoliecc, HeoOpaTUMBIH TTpoIecc?

2. Yro Ttakoe mukinudeckuil mponecc? Kakod MK Ha3bIBa€TCS MPSIMBIM,
Kakoi oOpaTHBIM?

3. Chopmynupyiite npuniun Kensuna, npuniun Kapho.

4. Yto Takoe TerioBas MamuHa? YTo Takoe X0JI0AuIbHAS MallliHa?

5. Ot yero 3aBucur KIIJI nacanbsHOM TENI0BOM MAITUHEI?

6. Uto takoe mukn Kapuo?

7. Ilouemy KIIJI peanbHbix TemnoBbix MamuH MeHblie KIIJ[ mammHel,
paboTaroiei o nukiny Kapao?

8. Chopmymupyiite Teopemsr KapHo.

Tema 8. Bropoe Ha4ya/10 TEPMOAMHAMUKH.

1. JlaiiTe HECKONBKO TEPMOJAMHAMUYECKHX (POPMYIUPOBOK BTOPOrO Hayaia
TEPMOJINHAMUKH.

2. Yro Takoe BEUHBII IBUraTeNlb BTOPOTO pojaa?

3. Uto Takoe cBOOOAHAs SHEPTUS, CBSI3aHHAS YHEPIHS?

Tema 9. DJuTponus U BepoOATHOCTH. TpeTbe HAYAJI0 TEPMOIMHAMHKH.

1. Cpopmynupyiite TpeTbe HaYaIO TEPMOJIUHAMUKH.

2. Yro Takoe TepMOIMHAMUYECKasi BEPOSTHOCTD?

3. Kak repmomHamudeckast BEpOSITHOCTh CBSI3aHA C DHTPOIIHEH?

4. B yeM 3aKIIF04aeTCsl CTAaTUCTUYECKUN CMBICIT IHTPOIINU?

5. Yto Ttakoe ¢aykTyanuu?

Tema 10. ®a3oBble paBHOBecusi U (a3oBbie Nepexobl.

1. JlaiiTe TepMouHaAMUYECKOe onpeeicHue (hassbl.

2. HauepTtute a3oByro quarpaMmy COCTOSIHUS.

3. Hanumure ypaBHenune Knanelipona-Knaysuyca.

4. Yro Takoe (a3oBble mepexoibl MEpBOrO pona, (a3oBble NEPEXO.b
BTOPOTO pojia?

Paznen 3. Dj1eKTpHM4€eCTBO U MATHETH3M.

Tema 1. MaTemaTu4eckoe onucanue (pU3NIeCKNX MoJIei.

1. ChopmynupyiiTe TOHATHE «PUZUUECKOE TIOJICY.

2. UTo Takoe MOTSHITHAN CKASIPHOTO TTOJIS?

3. Yro Takoe rpaAMeHT CKaISPHOIO MOJISL.

4.YT10 Takoe HAMPSHKEHHOCTh CKAISIPHOTO MOJIs?

5. YT0 Tako€e CUJIOBBIE IMHUHM BEKTOPHOTO MOJsA?

6. UTo Takoe mMOTOK BEKTOpa?

7.Uto Takoe muBepreHuus Bektopa? Cdhopmynupyite QuandecKuid CMbICHT
JTMBEPTEHIINH.

8. Chopmynupyiite Teopemy Octporpasackoro-I'aycca.

9. Kakue noJist Ha3bIBatOTCA KCTOUHUKOBBIMU, KAKUE BUXPEBBIMU?

10. Yto Takoe HUpKyIsius BeKTopa?

11. Yro Takoe potop Bekrtopa? Chopmymupyiite (HUIUIECKUNA CMBICT
poropa.



12. Chopmynupyiite Teopemy Crokca.

Tema 2. DiieKTpocTaTH4YECKOE TI0JIE.

1. OnummTe cBOKCTBA JIEKTPUUYECKOTO 3apsi/ia.

2. ChopmynupyiTe 3aKOH COXpPAHEHUS DJIEKTPUUYECKOTO 3apsia.

3. Chopmynupyiite 3akon Kynona.

4. Jlaiite ompeaeieHMe OOBEMHON IIJIOTHOCTH 3apsjia, MOBEPXHOCTHOMU
IJIOTHOCTH 3apsia, TMHEHHOM IIJIOTHOCTH 3apsiia.

. OnummTe abCOMOTHYIO NEKTpocTaTnyecKyto cucreMmy eauHul CI'CO.
. OnummTe MexayHapoIHyto cucteMy enuaur CH.

. UTO Takoe 3JIEKTpOCTaTUYECKOE MOJIE?

. UTo Takoe HampsHKEHHOCTh AJIEKTPOCTATUYECKOTO TMOJISA?

. 3aIUIINTE BBIPAXKEHUE JIJIS1 HAIPSHKEHHOCTH TOJIsI TOYEYHOTO 3apsiia.

. ChopMynupyiiTe NpUHLKI CYyNEPHO3ULUHU MOJIEH.

. UTO Takoe 3JIEKTPUYECKUN TUTIONB?

9. Uto Takoe AUNOJIBbHBIN MOMEHT?

10. ChopmynupyiiTe a51eKTpocTaTHIECKyI0 TeopeMy [ aycca.

11. BeiBeguTe npu nOoOMOIM TeOpeMbl l'aycca BbIpaK€HHE IS
HaIPSKEHHOCTH MOJII PAaBHOMEPHO 3apsKEHHOM IIJIOCKOCTH, JBYX Pa3HOMMEHHO
3apsHKEHHBIX IIOCKOCTEM, paBHOMEPHO 3apsIKEHHOTO 11apa.

12. BeiBenute auddepennmansuyio hopmy Teopemsl ["aycca.

Tema 3. PaboTa 4 3JHeprusi B 3JIEKTPOCTATHYECKOM I10JI€.

1. Kak Bbluucisiercs pabota 1O  TEpPEeMEIICHMIO  3apsaa B
AJIEKTPOCTATHIECKOM T10JIE?

2. OxapakTepu3yiTe TOTCHIIUATBHBIN XapaKTep FICKTPOCTATHUECKOTO TIOJISI.

3. ChopmynupyiiTe TeopemMy O UHMPKYJISIUU BEKTOpa HAMPSHKEHHOCTH
ANEKTPOCTATUYECKOTO OIS,

4. Jaiite muddepennmanbayio (GOPMYIUPOBKY TEOPEMBI O HUPKYISIIUU
BEKTOpA HAPSIKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS.

5. JaiiTe onpeneneHre nOTeHIMana 3JeKTPOCTaTUYECKOIO MOJIS.

6. Kak BerunciseTcst sHEprus 3aps/ia B HOTEHIIMAIBLHOM ToJie?

7. UemMy paBeH MOTEHIHAAJI TTOJIs, CO3JAHHOTIO TOYEYHBIM 3apsI0M?

8. Kak cBA3aHbl pa3HOCTH  MOTEHIMAJIOB W  HANPSKEHHOCTh
AIIEKTPOCTATUYECKOTO MOJIA?

Tema 4. DuekTpocTaTHyeckoe 1oJie B IM3JIeKTPUKAX.

1. Onumure sIBIEHUE MOISPU3ALNHU JUIICKTPUKOB.

2. Jaiite knaccudukanuio AUDIEKTPUKOB MO MEXaHU3MaM MOJIPU3ALMU
MOJIEKYI.

3. Uto Takoe CBsA3aHHBIE 3apsi/ibl, CBOOOHBIC 3aPsiabl?

4. Kak u3meHsieTcs 1oJie BHYTPH AUAJIEKTPUKA B pe3yibTaTe MOJIspU3alun?

5. YUto Takoe BEKTOp MOosipu3aiuu’?

6. UTo Takoe nU3JIeKTpUIecKas BOCIPUUMUYNBOCTD TUAJIEKTPUKA?

7. Chopmynupyiite Teopemy ["aycca nist BekTopa mojisipusanuu. B dem ee
bu3ndecKuit CMbICT?

8. UTo Takoe MUAIEKTPUIECKasi MPOHUIIAEMOCTh?

9. Yto Takoe BEKTOP IEKTPUUECKOTO CMEIIEHHUS?
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10. Cdopmynupyiite Tteopemy Ilaycca mamsi BeKTOpa 3IIEKTPHUUYECKOTO
CMELLIEHUS.

Tema 5. IIpOBOAHUKH B 3JIEKTPHYECKOM I10J1e. DJIEKTPOEMKOCTb.
. ChopmynupyiiTe ycioBue paBHOBECHS 3apsI0B B IPOBOJIHUKE.
. Kak BeITnsiquT nosie BOJIM3M MOBEPXHOCTH MPOBOIHHUKA.
. Kak BnusieT kpuBH3Ha MOBEPXHOCTH MPOBOJAHUKA HA BETUUUHY TOJIS?
. UTO Takoe yeTMHEHHBIN NPOBOIHUK?
. UTo Takoe 3J1eKTPOEMKOCTh TPOBOJHUKA?
. OT 4ero 3aBUCHT 3JEKTPOEMKOCTh IPOBOAHUKA?
. UTo Takoe KOHAEHCATOP, JIJIS YETrO OH CITYKUT?
. UTo Takoe eMKOCTh KOHAEeHcaTopa?

9. UeMy paBHa D3JIEKTPOEMKOCTh  IUIOCKOTO,  LMJIMHIAPUYECKOTO,
ceprueckoro KoHaeHcaTopa?

10. OnummTe nOCAEAOBAaTENbHOE W MapaJlJIeNIbHOE  COEIUHEHUS
KOHJIEHCATOPOB.

Tema 6. JHeprus 3JIeKTPOCTATHYECKOIO TOJIA.

1. YeMy paBHa pa0doTa 10 MEPEMEIIECHUIO 3apsija B OJIe Ipyroro 3apsaa?

2. Uemy paBHA DHEPTUSI CUCTEMBI 3apsI0B?

3. Coopmynupyiite Teopemy Hpumoy. Kakyroo posb ceirpana teopema
WpH110y B UICTOPUH CTAaHOBJIEHUSI COBPEMEHHOM (pu3mku?

4. YUemy paBHA dHEPTHs 3apsHKCHHOTO KOHICHCaTOpa?

5. Hanuimre BbIpaskeHHUE 1Sl SHEPTUU DJIEKTPOCTATUUECKOTO TOJIS.

Tema 7. OcHOBHBIE 3aKOHBI IOCTOSHHOI0 YJIEKTPUYECKOI0 TOKA.

1. YTo Takoe 3JIeKTPUIECKHI TOK?

2. Haz0BUTE OCHOBHBIE XAPAKTEPUCTUKH IEKTPUUECKOTO TOKA.

3. Hanummre BbIpaXX€eHUE Uil IUIOTHOCTA TOKAa U3  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.

4. Hanumurte ypaBHeHUE HEMPEphIBHOCTH. KakoB ero ¢pu3znyeckuii cMpIci?

5. YTo Takoe CTOPOHHHE CUJITBI?

6. UTo Takoe JIEKTPOIBHKYIIAs CHIa?

7. Yemy paBHA IUPKYJIALMS BEKTOPA HAMPSHXKEHHOCTH CTOPOHHUX CHJT?

8. Uto Takoe nmajeHue HanpsHDKEHUS Ha YIacTKE SN ?

9. Chopmynupyiite 3akon Oma.

10. [Haiite ompeneneHue SIEKTPUYECKOMY COINPOTUBIICHHUIO, YAECIBHOMY
COMPOTHUBJICHUIO, TPOBOJUMOCTH.

11.3anummure 3akon Oma B quddepennuanbaoi Gpopme.

12. Kak conpoTuBiI€HUE POBOIHUKOB 3aBUCUT OT TEMIIEPATYPbI?

13. Yro Takoe cBEpXIPOBOJIUMOCTH?

14. Cpopmynupyiite 3akon [[xoyns-Jlenua.

15. OxapakrtepusyiiTe MNapamieJbHOE M IOCIEA0BATEIBHOE COEIHHEHUS
IIPOBOJTHUKOB.

16. 3amummre 3akoH OMa UIsi HEOAHOPOJHOIO ydacTKa LienH, 3akoH Oma
JIJIS TIOJTHOM 1IEIIH.

17. Chopmynupyiite npasuiia Kupxroda st pa3BeTBICHHBIX HIETICH.
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18. Hanmmmte BhIpa)KeHUS )11 TIOJTHOW MOIIHOCTH, TIOJIE3HONW MOIIHOCTH H
ko3 dulreHTa moJIe3HOT0 JSHCTBUS HCTOYHHKA TOKA.

Tema 8. IIpupoaa 3/1eKTPUUYECKOr0 TOKA.

1. CdopmynupyiiTe OCHOBHBIE TIOJIO)KEHHUSI  KJIACCHUECKOW TEOpUU
AIEKTPOIPOBOIHOCTH METAILIIOB.

2. KakoBbl HEOCTATKH KJIACCHUECKOU TEOPHUH SJEKTPOIPOBOAHOCTH?

3. OnuimTe OCHOBHBIE MOJIOKEHHUS] 30HHOM TEOPHH TBEPIOTO TEIIA.

4. CdhopmynupyiTe ycCIOBHE BO3HMKHOBEHHUSI MPOBOJUMOCTH B TBEPAOM
TEe.

5. OnummuTe CTaTUCTHKY 3JEKTPOHOB B TBEPJIOM TEJE.

6. Onumure NPOBOJUMOCTh MOJYINPOBOAHUKOB. UTO Takoe COOCTBEHHas
POBOJMMOCTH MOJYIPOBOJHUKOB, TPUMECHASI TPOBOUMOCTh?

7. Kak mpoBOMMOCTH MOJTYTPOBOAHUKOB 3aBUCUT OT TEMIIEPATYPhI?

8. KakoBa npupopa TemriepaTypHOi 3aBUCUMOCTH MOJIYIIPOBOAHUKOB?

Tema 9. dilekTpUYecKHe SIBJIeHUS B KOHTAKTax (2 4ac.).

1. YUto Takoe paboTta BeIxoaa?

2. YTo Takoe KOHTaKTHAasi Pa3HOCTh MOTEHITUAIOB?

3. ChopmynupyiiTe 3aK0HBI BOTBTHLI.

4. Onuure aBieHue 3eedexa.

5. Onumure siBienue [lenbrhe.

6. B uem pasnnna mexnay teriom Ilenprbe u Teruiom [xxoyina-Jlenma?

7. Kak cBsizanbl kod(puuuentol Ilenstbe u xodpduumuent TIHAC s
JNAHHOU ITapbl METAJIOB?

Tema 10. ITocTOTHHBIN 3JIEKTPUYECKH TOK B 3JIEKTPOJIUTAX.

1. Chopmynupyiite 3akoHsl Dapanes s DISKTPOITH3a.

2. Kakoii ¢pusudeckuit cmbicit umeet yucio Papanes?

3. KakoBa ponb 3akoHOB Dapajiess B yCTAaHOBJICHHS] aTOMHOU (JUCKPETHOM)
MPUPOBI IIEKTPUUECTBA?

4. 3anuumTe BeIPAKEHUS ISl MPOBOJAUMOCTHU 3JIEKTPOJIUTOB.

5. UTto Takoe MOJBUKHOCTh IJIEKTPHUUECKHUX 3apsI0B?

6. 3anumurte 3akoH OMa 111 SJIEKTPOTUTOB.

Tema 11. MarauTHoe noJie B BAaKyyMme.

1. Chopmynupyiite 3akoH Amrepa.

2. B 4em 3akitouaercs runore3a Ammnepa?
3. Uto Takoe BEeKTOp MarHUTHOW WHYKITAN?

4. Yemy paBHa cwia, JCHCTBYIOIIAs HA 3JEMEHT TOKAa B IOCTOSSHHOM
MarHuTHOM 10Jie?

5. 3anumure 3akoH buo-Casapa-Jlamnaca.
6. UemMy paBHO MoOJIe JBHXKYILIErocs 3apsaa?



7. 3anuImmTe BhIPAXKEHUS JUIsl BEJIMUUHBI TOJISI, CO3JJAHHOTO MPSAMBIM TOKOM,
KPYTOBBIM TOKOM.

8. UeMy paBeH MarHUTHbIA MOMEHT KOHTYpa C TOKOM?

9. Yto TaKO€ MAarHUTHBINA JUIIOIE?

Tema 12. OcHOBHBIE CBOWICTBA MArHUTHOIO I0JIsI.

1. Chopmynupyiite TeOpeMy O LUPKYJISIIIUNA BEKTOPAa MAarHUTHON WHTYKITHH.

2. 3anuummTe TEOPEMY O IHUPKYJSIIAM BEKTOpA MAarHUTHOM WHAYKIIMU B
nuddepeHInaTsHOM BU/IE.

3. Ilpu moMomu TeOpeMbl O HUPKYJSLIAM BEKTOPA MATHUTHOM WHIYKIIUU
BBIBEJIUTE BBIPAXKEHUE JIJISI MATHUTHOTO TIOJISI COJICHON 1A, TOPOU/IA.

Tema 13. MarauTHoe moJjie B BellecTBe.

1. KakoBa nmpupojia HaMarHU4eHUs MarHeTUKOB?

2. Yto Takoe BEKTOpP HAMarHUYMBAHMS.

3. Uto Takoe HaNpsHKEHHOCTh MAarHUTHOTO TTOJIS?

4. CdhopmynupyiTe TeopeMy O MMUPKYISAIUM BEKTOpa HaIPSIKCHHOCTH
MarHUTHOTO TIOJIS.

5. Uto Takoe MarHWTHasi BOCIPUMMYUBOCTh U MarHUTHas MPOHUIIAEMOCTH?
Kak oHM XapaKTepu3ylOT MarHUTHBIE CBOMCTBA BellleCTBA?

Tema 14. MarneTuku.

1. IlpuBeauTe KiaccupUKaIMIO BEIIECTB 10 MATHUTHBIM CBOMCTBAM.

2. Kak onuchIBarOTCS MarHUTHBIE CBOMCTBA aTOMOB U MOJICKYJT?

3. Yto Takoe TrMpOMarHUTHOE OTHOWIEHHE? YeMy paBHO TMPOMAarHWTHOE
OTHOUIEHUE JJIs 3JIEKTPOHHOM OpOUTHI U JUIsl DJIEKTPOHA?

4. B dyem 3akiro4yaeTcs npupojaa AuaMarieTusma’?

5. B ueM 3akitouaeTcsi npupojia napamMmerHeTu3ma.

6. HaueptuTe kpuBYyt0 HaMarHuueHus: peppoMarieTukoB. Oxapakrepusynre
OTAEJIbHBIC YYACTKU KPUBOU.

7. Uro Takoe MarHWTHBIM TrUcTepe3uc? UTO Takoe MarHUTOXKECTKHE U
MAarHUTOMSITKHUE MaTepHUalIbl?

8. UTo Takoe KO3pIUTHUBHAS CHUJIa, OCTATOYHOE HaMarHu4eHue?

9. B uem 3akmtouaeTcst mpupoaa Gpeppomarnerusma’

10.YTo0 Takoe noMeHbI?

11. Onumwure mpolecc HaMarHU4eHUs (eppoMarHeTMKa BO BHEIIHEM
MarHUTHOM TIOJI€.

12. OnummTe nporecc GpazoBoro nepexona ¢peppoMarHeTHK-apaMarHeTHK.
Yro Takoe Touka Kropu?

13. Yro Takoe aHTHU(PEppOMArHETUKH, (HEePPUTHI?

Tema 15. SIBj1eHuEe 2JIEKTPOMATHUTHON HHAYKIUH.

1. OnuiuTe sIBIEHUE AJIEKTPOMATHUTHOW UHIYKIIUU.

2. B ueM 3akimouaercs npaBuiio Jlenma?

3. Hanuimre BbIpaskeHHUE U1 JIEKTPOABUKYILEN CUIIbI MHIYKLUH.

4. B uem 3aKkit04aeTCs SBJICHUE CAMOUHYKIUH?

5. YUro Takoe korhGUImeHT caMOMHAYKITUN (MHAYKTUBHOCTh) KOHTYpa?



6. Hammmure BbIpakeHHWE 711 WHIYKTUBHOCTH OECKOHEYHO JJIMHHOTO

COJICHOMIA.

7. Hanumute BbIpaXeHUE JJ1s1 SHEPTUU MarHUTHOTO TOJIS.

Tema 16. B3amMHble nNpeBpalieHUs] JIEKTPUYECKMX W MATHUTHBIX
IOJIeH.

1. KakoBa, cormacHo MakcBemly, npupoia SIBIECHUS 3JIEKTPOMAarHUTHOU
WHIYKIAU?

2. Chopmynupyiite epByro TUNoTe3y MakcBesia.

3. Yro Takoe TOK CMEIICHUS ?

4. ChopmynupyiiTe BTOPYIO TUIIOTE3y MakcBea.

5. 3anmmure ypaBHeHHs MakcBemna, cpopmynupyiiTe ux QU3NYECKUN
CMBICIL.

6. 3anuIIMTE BBIPAXKEHUE JIJISI SHEPTUU JICKTPOMArHUTHBIX BOJIH.

7. Yro Takoe Bektop [loitHTHHTa?

Pasznen 4. Onruka

Tema 1. BosHbl.

1. YUto Ha3bIBaE€TCS BOITHOM?

2. Urto Takoe Oerymias BoJiHA?

3. UTo Takoe mpoI0JIbHBIE U TOTIEPEYHBIE BOJIHBI?

4. B xakoil cpene HaOJIONAIOTCS TMPOJAOJIbHBIE, @ B KaKOW MOMNEpEeUYHbIC
BOJIHBI?

5. Oxapakrepu3yWTe BOJIHBI B YIPYIOM Cpene, BOJHBI Ha BOJIE,
AIIEKTPOMArHUTHBIE BOJTHBI.

6. Hanuinre ypaBHEHUE IIOCKON BOJIHBL.

7. YT0 Takoe BOJIHOBAsI IOBEPXHOCTh, PPOHT BOJIHBI.

8. UTo Takoe BOJTHOBOM BEKTOP?

9. Hanumure BOJTHOBOE YpaBHEHUE.

10. Yto Takoe cTosTure BOIHBI?

11. JaliTe onpeneneHre MTHTEHCUBHOCTH CBETA.

Tema 2. UnTepdepenuus cBera.

1. Uro Takoe untepdepeHus?

2. UYro Takoe MNPOCTPAHCTBEHHAass  KOTE€PEHTHOCTb,  BpPEMEHHas
KOI€PEHTHOCTb.

3. [lonyuuTe ycnoBus AJi1 MAKCUMYMOB 1 MUHUMYMOB MHTEp(EpEeHLIUN.

4. TlomyunTe yciloBUsI MAaKCUMyMOB U MUHHUMYMOB JJi1 UHTep(EepeHIun B
TOHKHX TJICHKAX.

5. UTo Takoe moyioCchl paBHOM TOJIIMHBI U MTOJOCH paBHOTO HAKJIOHA?

6. Uto Takoe ontuyeckas JiruHa MyTu?

7. UTo Takoe TayTOXPOHU3M ONTHYECKUX CUCTEM?

Tema 3. Indpaxuus cBera. (4 yac.).

1. YUro takoe nudpakius?

2. Chopmynupyiite mpuHIun [ roirenca.

3. Ha ocHoBanuu npuHuuna ['rolireHca mojgy4yuTe 3aKOH OTPaXKEHUs CBETa,
3aKOH MPEIOMIICHHUS.

4. Chopmynupyiite npuHiun [ oireaca-Openens.



5. B ueM 3aknrouaercst MeTo1 30H @penens?

6. Ilomyuure ycnoBHs MaKCUMyMOB W MHUHHUMYMOB Ipu Audpakuuu
@peHenst OT KPYriaoro OTBEPCTHUS.

7. llomyuuTe yclOBHS MaKCUMYMOB WU MHHHUMYMOB Mpu Judpakiuu
@peHenst 0T KPYrioro AUCKA.

8. HazoBuTe yCcnoBusl MPUMEHEHUS T€OMETPUUYECKON ONTHUKHU.

9. Uto takoe nudpakius Opaynrodepa?

10. IMomyuyuTe ycrnoBUST MAKCUMyMOB M MHHHMYMOB TpU JTupakiuu
®paynrodepa oT menm.

11. IMomyuyute ycnoBUST MAKCUMyMOB M MHHUMYMOB TpU Tu(paKiuu
®paynrodepa Ha 1uPaKINOHHON PEIIETKE.

12. Yto Takoe nucnepcus U paspenaromias cuiia CieKTpaibHoro mpuoopa.

13. Ilonyuute ypaBHeHue Bynbga-bparros.

Tema 4. Ilonsapusanus ceera.
. UTO Takoe NoJIIpU30BaHHBIN CBET?
. Kakue ObIBatoT BU/IBI MOISpU3ALIN?
. [lonmyuyure 3ak0oH Maitroca.
. Kak npoucxoaur nomnsipusanus npu oTpaxkeHuu?
. Hanimmure 3akoH bprocrepa.
. Kak nmonsipusyercst oTpaKeHHbIN JTy4 CBETA, IPEJIOMIICHHBIN JTy4?
. B uem 3aknrouaercs sABiIeHUE JBOMHOIO JIy4EIPEIOMIICHHUS ?
. UTo Takoe OOBIKHOBEHHBIH JIy4, HEOOBIKHOBEHHBIN JTy4?

9. OnuumTe CBOMCTBa HEOOBIKHOBEHHOTO JTyYa.

10. Yo Takoe onTruyeckas ocb Kpuctamuia?

I'1. Yto Takoe riiaBHas mIOCKOCTh KpUcTaia?

12. Onuiurre npupoay ABOMHOTO JTyYEPETOMIICHHUS.

13. Yto Takoe ONTUYECKN aKTUBHBIE BEllleCTBA?

14. B yuem npuurHa €CTECTBEHHOTO BPALIEHHUsI INIOCKOCTH MOJIIpU3auun?

15. Yto Takoe caxapumeTpusi?

Tema 5. OcHOBHbBIE IOHATHSI T€OMETPUYECKON ONTHKH.

1. Yto Takoe CBETOBOM JIy4?

2. YTo Takoe roOMOIEHTPUYECKUHN My4YOK JIydei?

3. YTo Takoe CTUrMaTH4ecKoe n300paxeHue?

4. Yto Takoe KaycTuka?

5. Cdopmynupyiite  ycioBue  (GopMHpOBaHUS  CTUTMATUUYECKOTO
U300paKEeHHUS.

6. Uto Takoe uaeajibHasI ONITUYECKasI cucTema?

7. Yto Takoe mpoCTPaHCTBO MPEIMETOB, IPOCTPAHCTBO U300PAKEHUIT?

8. IlepeuncnuTe OCHOBHbBIE 3aKOHBI T€OMETPUYECKOMN OMTUKH.

9. HazoBute ocHOBHBIE ()OTOMETPUIECCKUE BETUIHHBI.

Tema 6. ®opMupoBanue U300pakeHUs B HEHTPHUPOBAHHOM ONTHYECKOM
cUcTeMe.

1. Yto Takoe HEeHTpUpPOBaHHAsA ONTUYECKasl CUCTEMA?

2. ChopmynupyiiTe MTpaBWIO 3HAKOB JJIsi IIEHTPUPOBAHHOW ONTHYECKOU
CUCTEMBI.
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3. HazoBuTe KapAuHaIbHBIE JJIEMEHTHl LIEHTPUPOBAHHOM ONTHYECKOM
CUCTEMBL.

4. Yto Takoe JIMHENHOE, YTI0BOE YBEIUYEHNUE LICHTPUPOBAHHON ONTHYECKON
CUCTEMBI?

5. YTO Takoe ONTHYECKas CUJIa IEHTPUPOBAHHOM ONTHUYECKON CUCTEMBI?

6. Hanumure ¢hopmysbl HIEHTPUPOBAHHONW ONTHYECKON CUCTEMBI.

7. Hanumure HyneBoit naBapuanT A66e. Kakoii ero ¢pusnueckuit cMbIci?

8. Hamummre wunBapuant Jlarpamxa-I'ensmronsua. HazoBute ero
buznyeCKuit CMBICI.

9. Hanmumure ycnoBue cunycoB A66e. HazoBute ero ¢puznyeckuit CMbICI.

10. HazoBrTE OCHOBHBIE THIIBI ITOIPEMIHOCTEN ONTHYECKUX CUCTEM.

Tema 7. Iucnepcus csera.

1. Yro Takoe aucnepcus cBeTa?

2. Yto Takoe HOpMaJibHas JUCIEPCUsi, aHOMaJbHAsI JucHepcus?

3. Hanumure ¢opmyny 3enbmeepa. OOBSICHUTE NPUPOAY aHOMAIbHON
JUCIIEPCHUH.

Tema 8. Ilorsomenne ceera.

1. Kakoii hopmyIioit onucheIBaeTCst MOTJIOIEHUI CBETA B BEILIECTBE?

2. YUto Takoe koahduireHT nornomieHus? Kakos ero pusudeckuii cMbIci?

3. KakoB ¢usmnueckuit cmpici 3akoHa JlamOepTta-byrepa?

4. Hanumure 00001eHHbIN 3akoH JlamOGepTa-byrepa-bepa.

5. B ueM 3aknrovaetcs puznueckuil cmbica 3akoHa bapa?

6. B uwem pa3Huma MexXay CIIEKTpaMH TMOTJIONIEHUSI CBETAa Ta3aMu M
KOHJIEHCUPOBaHHBIMU TeJIaMU?

Tema 9. Paccesinue cBera.

1. HazoBure (u3MUECKyl0 NPUYMHY PACCESHUSI CBETA MPHU MPOXOKICHUU

4yepe3 HEOJHOPOIHBIE CPEBI.

2. B gem 3akmtouaercs a¢dext Tunmansa?

3. Kakue ObIBatOT TUTIBI paccessHus?

4. Chopmynupyiite 3aKoH Panes.

5. Hapucylite ”HAUKATPUCY PACCESTHUS COTIACHO 3aKOHY Pases.

Tema 10. TensioBoe u3JIy4eHue.

1. Yro Takoe TeroBoe u3irydeHue?

2. KakoBa 0COOEHHOCTH TEIUIOBOIO M3JIYYEHHUS! MO CPABHEHHIO C JAPYTUMH
BUIAMU U3ITy4ECHUS?

3. Ilepeuucnure COBOKYMHOCTb OMBITHBIX (PAKTOB, KacArOUIMXCS TEIIOBOTO
U3ITyYEHHUS.

4. Chopmynupyiite npasuso [Ipero.

5. Ha3zoBuTe cBOMCTBA TEIUIOBOI'O U3Iy4YCHUS.

6. UTo Takoe ucmyckaTeIbHas CIOCOOHOCThH Tema?

7. Yto Takoe abCOJIIOTHO YEPHOE TeJI0?

8. UTo Takoe creKTpasibHas MorioareibHas crnocoOHOCTh Tena? Kakos ero
bu3ndecKuit CMbICT?

9. Chopmymupyiite 3akon Kupxroda.

10. Chopmynupyiite 3akon Credana-bonpimana.



11. Chopmynupyiite 3akon Buna.

Tema 11. MaTeMaTn4yecKoe ONMCAHUE TENJIOBOI0 U3JIyYeHHUS.

1. Kak onucheiBaeT TerjioBoe U3IyuyeHUe Kiaccuueckas ¢uszuka? Urto takoe
ynbTpaduoiaeToBas katactpoda?

2. Kak onuceIBaeT TEMIOBOE U3TyUyeHHUEe KBaHTOBas (u3uKa’?

Tema 12. OnTn4yeckasi IUPOMeTpPHSI.

1. YUTo Takoe onTuveckasi TMPOMETPHUSI?

2. OxapaktepusyiiTe Ccrnoco0bl W3MEpEeHHUs TeMIepaTypbl MpH TMOMOIIU
ONTHUYECKON MUPOMETPHHU.

3. llouemy ontudeckas MOUPOMETPUS JA€T 3aHUKEHHOE 3HAYCHUE
TeMIIepaTyphbl Tena’?

4. Yto Takoe 1BeToBas (KoJOpUMETpUUECKas) TemMneparypa?

Tema 13. KBaHnTOBBIC CBOIICTBA CBETA.

1. Yro Takoe ¢poTorpdext?

2. HazoBute ocHOBHBIE 3aKOHBI (hOTOIPdeKTa.

3. Uto Ttakoe kpacHas rpanuia ¢potodddexra’?

4. Kak DifHIITeH 00bsicHIII siBieHue hoTtodrddexra?

5. Hamumurte dopmyny Oiinmredina s dortodddekra. Ha ocHoBanuu
dbopmyIbl DifHIITEHA 00BSICHUTE 3aKOHOMEpHOCTH (PoTodddheKTa.

6. Uto Takoe ¢hOoTOHBI?

7. Kak sneprus (poroHa cBsizaHa ¢ €ro 4acTOTOM?

PasznenS. Aromuas ¢pusuka.

Tema 1. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPAaX.

1. HazoBuTE TUIIBI ONTUYECKUX CHEKTPOB.

2. YTo Takoe CIEKTPbI UCITYCKAaHUs U CIEKTPHI OTJIOIIECHUSA ?

3. Uto Takoe cepuu JTMHUMN?

4. HazoBuTe cepuu JIMHUN BOJOPOJHOTO CIIEKTpa.

5. Hanummure dhopmyny banbmepa.

6. Uto Takoe TepMbI?

Tema 2.bopoBckasi MoeJib aTOMa BOAOPO/A.

1. Kak Bo3HMKIIA simepHas MOJIENIb aToMa?

2.Chopmynupyiite moctynaTtsl bopa.

3. Ha ocnoBanuu nocrynaroB bopa nmonyuute ¢popmyny banbsmepa.

4. Hapucyiite cxeMy DSHEpPreTHYECKMX YpOBHEHW aroma Boaopoaa. Ha
OCHOBAHUHU ITON CXEMbI OOBSICHUTE CYIIECTBOBAHUE CEPUI CIIEKTPAJIbHBIX JIMHHU.

5. W3 kakux cepuid COCTOUT CIIEKTP MOIJIOIIEHUSI Bogopoaa’?

Tema 3. D1eMeHTbl KBAHTOBOII MEXaHUKH.

1. B uem 3akmrouaercs runoresa e bpoitns?

2. Kakue sKCcriepuMeHTHI CITy>KaT MOATBEPKICHUEM TUTIOTe3bI 1e bpoiis.

3. Yro Takoe ae-bpoiineBckas auHa BOJTHBI?

4. Hanummre cooTHOIIEHWE HeompeneneHHocTe. KakoB ero dusndeckuit
CMBICH?

5. Uto Takoe KaHOHUYECKU COMPSIKEHHBIC BETUINHBI?

6. Uto Takoe MUKpoUYacTUIlbl. UeM OHM OTJIMYAIOTCS OT OOBIYHBIX YACTHIL?



7. Yrto Takoe BomHoBas (pynkmusa? Kakos ee pusznueckuii cMbIC?
8. Hanmmure ycinoBre HOpPMHUPOBKH BOJHOBOW (DYHKIIUH.
9. HazoBuTe cTaHIapTHHIC YCIOBUS AJI1 BOJHOBOUW (PYHKIIHH.

10. Hanummre ypaBHenue Ilpeaunrepa. Hanummre ypaBHEeHHE

[lIpenunrepa B onepaTopHOi Gopme.

11.Yro Takoe wmartemaTudeckuii omeparop? UTo Takoe COOCTBEHHBIC

3HA4YCHUS U COOCTBEHHBIC (PYHKIIUM oriepaTopa?

12. Kakum oOpazom u3 ypaBHenus lllpeaunrepa ciemayeT AMCKPETHBIM

XapaKTep SHEPreTHUECKUX YPOBHEH 3JIEKTPOHA B aToMe?

Tema 4 KBaHTOMeXaHUYeCKAsA MOJEJb aTOMA.

1. Hammmure ypaBHenue Ilpenunarepa i cTalMOHAPHBIX COCTOSHUM.
2. Kak onuchIBaeTCsi COCTOSTHUE DJICKTPOHA B aTOME?

3. UTo Takoe BBIPOXKICHHBIE COCTOSHUS ?

4. Kak BwIT' JIAOUT Q)YHKHI/I}I INIOTHOCTHU BCPOATHOCTH HAXOXKICHUA JJICKTPOHA

Ha HCKOTOPOM PACCTOAHUU OT ;mpa?

5. Chopmynupyitte npunnumn 3anpera [laymnu.
6. Chopmynupyiite npasmia oToopa. Uem oHr 00yCIOBICHBI?

7. Hapucyiite cxeMy 3HepreTHYeCKUX YpoBHEH aToma Bojiopoaa. OObsIcCHUTE

IIpHU ITIOMOIIH 9TOM CXE€Mbl BOBHUKHOBCHHUE CepI/Iﬁ CIICKTPAJIBHBIX JIMHUU.

8. Ilo KaKOMYy IIPHHOUITY 3allOJHAIOTCA OHCPICTHUYCCKHUC YPOBHHU

MHOT O3JICKTPOHHBIX aTomax?

9. Uto Takoe AieKTPOHHBIE 000JIOUKHU U TT01000I0UKU?

Pa3nes6. ®usuka aTOMHOIO SIAPA U 3JIEMEHTAPHbBIX YaCTHIIL.
Tema 1. CTpoeHne U CBOICTBA AaTOMHBIX siJ1ep.

. I3 wero coctout aroMHoe Sap0°?

. UTo Takoe HyKJIOHBI?

. OnummrTe CBONCTBA NPOTOHOB U HEUTPOHOB.

. Uto Takoe sijepHbI MarHETOH?

. Uro Takoe nedekt macc?

. Onnmure npupony SAEPHBIX CHUIL

. UTo Takoe paguoaKTUBHOCTh?

. JaIMILINATE 3aKOH paJMOaKTUBHOIO pacnajia.

. Uro Takoe nepuop nosypacranaa’?

10. HazoBuTe BUABI paanOaKTUBHOCTHU. JlaliTe UM XapaKTEPUCTHUKY.
11. B kakux eauHuILIaX U3MEPSAETCS PAAUOAKTUBHOCTD?

12. Onummre SAEpHBIA pacnan U AIepHbIA CHHTES.

13. OnuimmTe NpUHIUIT TOTYYEHUS SHEPTUH B SIAEPHBIX PEAKTOPAX.
Tema 2. JneMeHTapHbIE YACTHLBI.

1. YUTto Takoe KOCMUYECKHE JTy4H?

2. Yto Takoe nepBUYHbIE KOCMUYECKHUE JIyYH, BTOPUIHOE U3TyUEHHUE?
3. UTo Takoe MSATKas M KeCTKass KOMIIOHEHTbl KOCMUYECKOTO U3TyYECHHUS?
4. OnumuTe MeTo1bl HaOIIOACHUS FIIEMEHTAPHBIX YACTHII.

5. OnumuTe KIacchl IE€MEHTAPHBIX YaCTHIl U BUbI B3AUMOICHCTBUIA.
6. Uto Takoe aHTUYACTHUIIBI?

7. J1aiiTe KpaTKyr XapaKTEPUCTUKY TO3UTPOHA.
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8. UTo Takoe HEUTPUHO?
9. B Kakux B3aMMOJICCTBUSX y4aCTBYET HEUTPUHO?






