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Hanpasaenue noarorosku 06.03.01 buosorus
Ipopuabs buonousoBenerne
®opma NOArOTOBKH 04HAS

Kypc 1 cemectp 2.

nexudun — 18 vac..

NpakTHYecKue (CEMUHAPCKUE) 3aHATHSA — HET.
na6oparopHbie paGoTsi - 36 yac.

B TOM uucie ¢ ucrioapzosanuem MAO - 1ab. 18 vac.
B TOM YHCIIE B 3JIEKTPOHHOH (HOPME - HET.

BCEro 4acoB ayIMTOPHOMN Harpy3ku — 54 vac.

B TOM YHcie ¢ uenonbzoannem MAO — 18 uac.

B TOM YHCJIE KOHTPOIMpYyeMas CaMoCTOATe IbHas paboTa - HeT.
B TOM YHCJIE B 3/IEKTPOHHOH opMme - HET.
camocToaTe/nbHas paboTa — 54 vac.

B TOM YHCJIe Ha NOATOTOBKY K dK3ameHy — 27 4ac.
KypcoBas paboTa / KypcOBOMH MPOCKT - HET

3aueT — HeT.

9K3aMeH — 2 ceMecTp.

PaGouas MpoOrpamMMa COCTaBleHa B COOTBETCTBMM C TpeDOBAHHAMH OGpa30BaTebHOTO CTaHAApTa
biciiero obpaszosanus [IBOY, yTBepKaeHHOrO NPUKa3sOM peKTopa JIB®Y ot 07.07.2015 Ne 12-13-1282.

PaGouas mporpamma ofcyKaeHa Ha 3acefaHni kadeapbl No4BOBENCHHE, MPOTOKON Ne 5 ot «27» aHBaps
2020 . ‘

Bpuo 3aBeaytolluii (as) kapeapoi nousoseaeHNs IUEH b.®. [TueHHUHHKOB
Cocrasutenb (11): K.¢.-M.H., qoneHT Ochmyniko M. G-



ObopoTHasi CTOPOHA TUTYJIBHOTO Jucta PITY /]

|. PaGouasi mporpaMma nmepecMOTpPeHAa Ha 3aceaHuu Kadeapbl:
ITpoToKOMI OT «__ » 2 Ne
3aBenyromnuii kadeapoi

(monnuck) (N.0. ®amunus)

I1. Pa6ouasi nporpaMma nepecMOTpeHa Ha 3acefaHMN Kadeapsl:

IIporokoi ot « » r. Ne

3aBenyromruii kadeapoi

(moamuce) (1.0. ®amus)



AHHOTauMs K pado4eil mporpaMMe TUCHUIINHBI
«DU3NKA»

PabGouass mporpamMma y4yeOHOW IUCHUIUIMHBI «DU3MKay MpU3BaHa O0ECIEYUTh
y4aeOHBI Tporiecc g OakamaBpoB 1 Kypca oO4YHOM (OpPMBI TIOATOTOBKH TIO
Harnpaiiennio 06.03.01 buosoruss u cocTaBiieHa B COOTBETCTBUM C TpeOOBaHHSIMU
00pa3oBaTEeNbHOTO CTaHIApTa, CAMOCTOSITEIBHO YCTaHABIMBAEMOTO (eepabHbIM
rOCYJJapCTBEHHBIM  aBTOHOMHBIM  OOpa30BaTENIbHbIM  YUPEXKIECHUEM  BBICHIETO
npodeccroHanbHOTO 00pa3oBaHus «JlalbHEBOCTOUHBIN (efepalibHbIl YHUBEPCUTETY,
YTBEPKICHHOTO TIprkazoM pekropa [IBOY or 07.07.2015 . Ne 12-13-1282.

JucnummnHa «Du3rkay BXOAUT B 0a30Byr0 4acTh mukia (b1) — «/lucuurinHb
(Mopaynu). OOmias TpyJ0eMKOCTh OCBOCHHS JUCHUUILTUHBI COCTaBISIET 3 3a4€THbHIC
equaUIBl (108 gacoB). YueOHBIM IMJIaHOM MPETYCMOTPEHBI JEKIMOHHbBIE 3aHATHs (18
4yacoB), JabopaTopHbie padboThl (36 4acoB), camocrosiTeabHas padboTa (54 yaca, B TOM
yucIie 27 4acoB sl IOJITOTOBKH K dK3aMeHny). JlucuuiimHa peanusyercst Ha 1 Kypce BO
2 ceMmecTpe.

JNucunminHa «®u3uka» JOTMYECKH W COAEPKATENBHO CBSi3aHA C JAPYTUMU
M3y4yaeMbIMU JTUCHUIUTMHAMU: «MareMatukay, «OCHOBBI Onopu3KNY,
«Heoprannueckas xumus», «OpraHunyeckast XUuMush» U Ip.

Henamu ocBocHUS y4eOHOM TUCHUIUTMHBI «DU3UKaY SIBISIOTCS:

- (yHaamMeHTaJbHAsi TOArOTOBKAa 10 (Qu3KNKe, KaK CPeACTBO Pa3BUTHUSA
€CTECTBEHHOHAYYHOTO MBIIUICHUS YeJIOBEeKa, CIOCOOHOTO K TMPOU3BOJICTBEHHO-
TEXHOJOTUYECKOM M TPOCKTHOM JAEATETbHOCTH, OOECICUMBAIOIICH MOJIEpHU3AIIHIO,
BHEJIPEHHE U DKCILTyaTalliI0 METOAO0B B 00J1aCTH OUOJIOTHH;

- ¢pyHaaMeHTAJIbHASL MOATOTOBKA 10 (U3MKe, KaKk 0a3a Ui U3yYeHUsS TEXHUUYCCKUX
JTUCHUIUIMH, CIOCOOCTBYIONIAsi TOTOBHOCTU BBITYCKHUKOB K JKCIIEPUMEHTAIBHO-
MCCJIEIOBATENbCKOM JIEATEIbHOCTH IS PEelIeHUs 3aJad, CBSI3aHHBIX C pa3paboOTKOM
WHHOBAIMOHHBIX J(P(GEKTUBHBIX METOJIOB BHEAPECHHS] W JKCIUTyaTallud B OOJACTH
OroJorny;

- (popMupoBaHHe HABBIKOB HCITOJI30BAHUS OCHOBHBIX 3aKOHOB (DU3UKHU B PEIICHUU

3a/1ay, CBSI3AHHBIX C MPOQPECCUOHAILHOMN NIE€SITENIbHOCThIO; (POPMUPOBAHUE Y CTYJECHTOB
3



YCTOﬁqHBOFO (bHSH‘-ICCKOFO MHUPOBO33pCHHUA, YMCHHC AHAJIM3UPOBATL W HAXOAWUTH

METO/IbI pelIeHus (PU3NIECKUX MpoOIeM, BOSHUKAIOIINX B 0071aCTH OMOJIOTHH.

3aoauamu OCBOECHUS ABJISIIOTCH .

Co3nanre OCHOB TEOPETHUYECKOM MOATOTOBKH B 007acTU (PU3UKH, TTO3BOJISAIONIEH
OPUEHTHUPOBATHLCS B MMOTOKE HAYYHON M TEXHUYECKON UH(pOpMAIIIK;
@opMHUPOBAHUE HAYYHOT'O MBIILICHHUS;

YcBoeHHE OCHOBHBIX (PH3WYECKUX SBICHUH H 3aKOHOB KJIIACCHYECKOW U
COBpPEMEHHOM (PU3UKH, METOAOB (PU3NUECKOTO UCCIEAOBAHUS;

BelpaboTka ~ HayalbHBIX  HABBIKOB  MPOBEIEHUS  AKCIIEPUMEHTAJIbHBIX
MCCJIEI0BAHUM C IPUMEHEHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHI U
OLICHKHU NIOTPEIIHOCTH U3MEPEHN;

®opMmupoBaHue MNpo(hecCHOHATBHOIO OTHOIIEHHS K TMPOBEJIECHUIO HAY4YHO-
UCCIIEIOBATENbCKUX U MPUKIAJHBIX paObOT, pa3BUTHE TBOPUYECKON MHUIIMATUBHI U

CaMOCTOATCIIPHOCTHU MBIIIJICHH .

B pesynbrare u3ydeHHs [aHHOW ITUCHUIUIMHBI Yy CTyJIeHTa (OPMUPYIOTCS

cieayroue ooienpodeccuoHaIbHbIE KOMIIETCHITUU:

Kon xomnerenuun Otanbl GOpMUPOBAHUS KOMIETEHIIUN

OIIK-2 - CIOCOOHOCTBIO | 3HAeT OCHOBHBIE 3aKOHBI, TEOPUHU, MOJEIIH, THIIOTE3bl (PU3UKU
UCIIOJIB30BaTh DKOJOTHYECKYIO | YMEeT 0000111aTh, aHATTU3UPOBATh UH(OPMAIINIO, CTABUTH LIETH U
IpaMOTHOCTh U 0a30BbIE€ 3HAHUS BBIOMPATh MYTH €€ TOCTHKEHHUSI

B oOmacth (QU3MKH, XHMHUH, | Brageer HaBBIKAMH paboThl c AKCIEPUMEHTAIBHBIM
Hayk U 3emiue M OHOIOTUHM B 00OpyJOBaHUEM,  METOJUKAMH  SKCIIEPHUMEHTAIbHBIX
JKA3HEHHBIX CUTyanusX; UCCIIEIOBaHUM, HaBblKaMM pabOTBl € HAydyHOW H
IIPOrHO3MPOBAaTh  IOCIEACTBUSA METOINYECKON JTUTEPATYPO

cBOEH po¢eCCHOHATBHON

JESATENBHOCTH, HECTH

OTBETCTBEHHOCTb 32  CBOHU

peleHus

I[J'ISI (bOpMI/IpOBaHI/ISI BbIICYKAa3aHHBIX KOMHGTCHHI/Iﬁ B paMKax JUCHHUIIIINHBI

«Duszukay» IMPUMCHAIOTCA CICAYIOIUEC MCTOAbI aKTHUBHOTO/ HHTCPAKTUBHOTO 06y‘I€HI/I${Z

Jnexyusi-beceoa.




I. CTPYKTYPA U COJAEP) KAHUE TEOPETUUECKOM YACTHU KYPCA

Jlekuuu (18 gyacoB)

Paznen 1. Mexanuka (4 4acoB)

Tema 1. KunemaTnka matepuajbHoii Touku (0,5 4.)

[TonsTis mMpoCTpaHCTBA U BPEMEHH, MUX OTHOCUTEIBHOCTBH. 1€7I0 OTCYETA, CUCTEMBI
orcuera. KuHemarnueckoe onucanue BuxkeHHS. [loHATHS MartepuanbHOW TOYKH,
TpaekTopun. CrocoObl 3aJaHus TOJOKEHUS TOYKM U €€ JABUIKEHUSI B JIEKapTOBOM
cucreme orcuera. [lepememienne. [lyTe. CBA3b nepemMenieHns ¢ MpUpPaAIEHUEM paguycC-
BekTOpa. CKOpOCTh U YCKOPEHUE MPU MOCTYIMATEIHHOM U BPAIATEIIbHOM JBHUKECHHSX.
CBsi3p MEXIYy JIMHEWHBIMM U YIVIOBBIMM KHUHEMAaTHUYECKUMH XapaKTEPUCTUKAMU.
OcHoBHas 33a/1aua KHHEMATHKHU.

Tema 2. /lunamMuka MaTepuaibHOi TOUKHU. 3aKOH coxpaHenus nmmyJbca (0,5
4.)
B3anmopneiictBua u cuibel. Macca Kak Mepa MHEPTHOCTM M TrpaBuTauuu. Mmirynsc.
3akonsl HeroroHa. Tumnbl B3aumonencTBuil. Buapl MeXaHM4YECKUX CUJl. 3aMKHYTHIE U
HE3aMKHYTbIE MEXaHMYECKHE CHUCTEMBI. CucTemMa MaTepualbHBIX TOYEK, €€ MMITYJbC.
3aKOH COXPAHEHHUS] UMITYJIbCA CUCTEMBI MATEPUATIBHBIX TOYEK.

Tema 3. DHeprus, padora, MOIIHOCTh. 3AKOH COXPAHEHHUS MEXaAHUYECKOM
Heprum (0,5 4.)

Pabora. Owuneprusi, MomHoctb. IloTeHUManbHast W KUHETHYECKass JHEpPrumu.
[ToTennmanbHble (KOHCEpBATUBHBIE) CUibl. [loTeHUManbHas SHEPIUsl CUJ YINPYTrOCTH.
CBsi3p MEXIy NOTEHIMAJIBHON CUJION M NMOTEHUUAIBHOW dHEPruer. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Tema 4. Tarorenue (0,5 u1.)

[Tagenue Ten BOJIM3M MOBEPXHOCTH 3€MJIM. 3aKOH BCEMUPHOTO TATOTEHUSA. Y CKOPEHUE
cBoOogHOTO TaneHus. Cuia TSKECTH, BeC, CHJIa peakiuu omnophl. [loTeHmmanbHas
sHEprus u pabora B mosie TAroTeHus. KocMuieckne CKOpoCTH.

Tema 5. BpamarejibHoe IBH:KEHHE CHCTEeMbI MaTepHaJIbHBIX ToYeK (0,5 u.)
MOMEHT wuMIlyJbca MaTEPUAIBHOM TOYKM M CHCTEMbI MAaTEPHUAIBHBIX TOYEK
OTHOCUTEIIBHO TOJIIOCA U OCH. MOMEHT CHJIBI MAaT€pUajJbHOW TOYKU U CHUCTEMBI
MAaTEpPUAIbHBIX TOYEK OTHOCHTEIBHO TON0ca W Ochu. CBS3b MOMEHTa HMMITYJIbCA C
YTII0BOM CKOPOCTBIO.



Tema 6. lunamuka adco0THO TBepaoro Teja (0,5 4.)
[Tonsitue abconmoTHO TBepaoro Tena. IlocTynaTenbHOoe W BpallaTeIbHOE ABUKCHUS
TBepaoro tena. Llentp mMacc. OCHOBHOU 3aKOH JTWHAMHUKH BpPAIIATEIbHOTO JABUKECHHS
TBEPJIOTO TeJla OTHOCHUTENbHO OcH. (YpaBHEHHE MOMEHTOB). MOMEHT HHepUUU
MaT€pUAIbHOW TOYKHM M MEXAHUYECKOM CHUCTEMBl OTHOCUTEIBHO TOYKM U OCH.
Kunetnueckas sHeprus ABM>KEHUA TBepaoro Tena. Teopema [roirenca-IlIteitnepa.

Tema 7. Kone6anus. l'apmonndeckue konedanus (1 4.)

Kunematndeckoe ypaBHEHHE TapMOHHMYECKMX KojeOanmid. Awmmumtyna, (dasa,
HavyaIbHOU (hpa3a, 4acTOoTa M MUKJIMYECKas 4acToTa Koyiebanuii. CKOpOCTh, YCKOPEHHUE U
CUJIbl TpPU TApPMOHUYECKUX KoyieOaHusix. 3akoH HbloTOHa IS TapMOHUYECKHUX
kosiebanuit. JluddepeHnuanpbHoe ypaBHEHHE TapMOHMYECKHUX KOJIEOaHWH, €ro
peuieHue. ODHEprusi TrapMOHUYECKMX KosieOanuil. ['paduueckas 3aBUCHUMOCTH
KHMHETHUYECKOM, MOTEHIUAIBLHON W TMOJHOW JHEPrHil TapMOHUYECKUX KOJeOaHUM OT
BPEMEHU.

Paznen 2. MousekyJsipHasi pu3nKa 1 TEPMOJIMHAMUKA (O 4acOB)

Tema 1. MKT uaeajbHbIX ra3oB. 3aK0HBI HeaJbHOTo ra3a (1 4.)
OcHoBable nonoxenuss MKT. OcnoBroe ypaBHeHne MKT. 3akon [lanmpToHa 3akoH
ABoraapo. 3akOHbI HJIeaJbHOT0 ra3a. Yucno crenenei cBo00bl. BHyTpeHH s 3HEprust
ra3a. TermIoeMKoCTh rasa.

Tema 2. Cratucruueckas pusuka (1 4.)
Pacnipenenenne Makcgeiia. CKOpPOCTh TMOCTYNATENBHOIO JBWKEHHS MOJIEKYJ Trasa.
Xapaxkrepnsie ckopoctu. Pacnipenenenue boibsinmMana.

Tema 3. Tepmoaunamuka (1 4.)
PabGoTta umneanpHOro raza. KommuectBo TtemnoTel. [lepBoe Hadamo TepMOIWHAMUKHU.
Nzonponeccel.  Tepmoamnamuueckue 1mukiabl.  [lukn KapHo. Bropoe Hawalo
TEPMOJUHAMUKUA. DHTPOIIHS.

Tema 4. PeanbHble ra3pl 1 xxuakoctu (1 4.)
VYpasuenue Bau-nep-Baansca. M3orepmbl Ban-nep-Baansca. BHyTpeHHsst sHeprus rasa
Ban-nep-Baanbca. ®a3oBsie nnepexonsl. Jluarpamma COCTOAHUM.

Tema 5. TensioémkocTsb TBEPABIX Teu (1 4.)
Kpucramnuueckue wu  amopdusie Tena. KonebarenbHble CcTeneHH  CBOOOJBI.
Kunernueckast 1 noTeHIMaIbHAsE SJHEPTUSI aTOMOB. TenIo€MKOCTh TBEPABIX TEN. 3aKOH
Jrononra u IItn. KBaHTOBast TEOpUS TEMIIOEMKOCTH TBEPIBIX TEIL.



Pa3nen 3. DiaekTpudecTBo u MarHeTn3sm (5 yacon)

Tema 1. Daexrpuyeckoe noje B Bakyyme (0,5 4.)

OnexTpu3anus Tel. ODJEKTPUUECKHEe 3apsiibl M WX CBoicTBa. B3ammopeiicTBue
ANEKTpUUecKuX 3apsanoB. 3akoH Kynona. Dnekrpudeckoe noje. HanpskeHHOCTh TOJIs.
BekTop Hamps>KeHHOCTH TOJISE TOYEYHOro 3apsija. [IpuHIMN cyneprno3uiuu MoJieH.
[Tone snextpuyeckoro aunois. ['paduueckoe mpeacTaBiIeHUE JIEKTPUUECKUX MOJICH.
[ToToK BEKTOpa HAIPSKEHHOCTH AJIEKTpHUecKoro mojs. Teopema OcCTporpajackoro —
laycca m ee mpumeHeHHE K pacdeTy moseil. Pabora cui mons mpu mepeMenieHun
3apsiioB. lloTeHIManm »IEKTPUYECKOTO TOJISl. OJKBUIOTCHIMAIbHBIE MOBEPXHOCTH.
[ToTeHuman mojs TOYEYHOTO 3apsiia, ITUIONsS, CUCTEMBI 3apsaoB. CBs3b MOTEHIIUANIA U
HaIMpPSHKEHHOCTH TOJIS.

Tema 2. IIpoBoaHuKH B 3j1ekTprdeckom moJie (0,5 4.)

DJIEKTpUYECKOE TIOJIE  3apsDKEHHOTO  MPOBOJHMKA.  YCIIOBUSI  paBHOBECHS U
pacnpeaeieHrde 3apsiioB B MPOBOJHMKAaX. HampsKeHHOCTh MOJISI Yy IMOBEPXHOCTH
3apsSKCHHOTO TIPOBOJHUKA M €€ CBA3b C TMOBEPXHOCTHOM IUIOTHOCTBIO 3apsJiOB.
IIpoBOIHMKM BO BHEITHEM DJIEKTPUUECKOM MOJIE. DJIEKTPOCTATUUECKAS MHYKITHS.
OJIeKTpU3alMsl  4Yepe3 BIUAHUE. OJEKTpOCTaTHYEeCKas 3alludTa. DJIEKTPOEMKOCTh
YEAMHEHHOT'0 TIPOBOJIHMKA. DJIEKTPOEMKOCTh KoHAeHcaTopa. [1mockuii, chepruueckuii u
HWIMHAPUYECKUN KOHAEHCATOPbl. COeAMHEHNE KOHIEHCATOPOB.

Tema 3. IudjiekTpuku B djekrpudeckom nose (0,5 4.)

[lonsipuble U HemoJisipHble MoJsieKyJbl. Ilongpuzanus nusnekTpukoB. CBOOOJHBIE U
CBSI3aHHBIC 3apAnbl. J(MdmekTpuueckas MpOHUIAEMOCTb. [10aIpU30BaHHOCTD U €€ CBA3b
C MOBEPXHOCTHOW IUIOTHOCTBIO MOJSPU3ALMOHHBIX 3apANOB. DIJIEKTPUYECKOE TOJIE B
nuanekTpukax. Teopema Octporpanckoro — ['aycca st monst B quaJIeKTpuKkax. Bekrop
ANEKTPUYECKOr0 CMELIEHUS. OJIEKTpUYECKass BOCIPUUMYMBOCTD U €€ CBS3b C
JTURJIEKTPUUYECKON MPOHULIAEMOCTBIO. DJIEKTPUUYECKOE I0JIE Ha T'PAHMIIE PA3ZAEia JBYX
JOUAJIEKTPUKOB. OHEPrus CUCTEMBbl HENOABWKHBIX TOYEYHBIX 3apsAOB. OHEpPrus
3apSKEHHBIX TMPOBOAHUKOB. OHEPrus 3apspDKEHHOrO KOHAEHcCAaTopa. OHEprus u
IJIOTHOCTB SHEPTUU DIIEKTPUYECKOTO ITOJIA.

Tema 4. [locTosinublii TOK (0,5 4.)

DJIEKTPUYECKUM TOK. YCIIOBUSI BO3HUKHOBEHHUsSI DJIEKTpUYECKOro Toka. Cuia Toka H
IJIOTHOCTh TOKAa. 3akoH OMa myisi ogHOpoAHOro yyactka menu. ConpoTHUBIIEHUE
npoBogHuka. Huddepenumansnas ¢opma 3akoHa Owma. CTOpOHHHE  CHIIBL.
Onextponapmwxkymas cuia (D/]C). 3akon Oma s HEOJHOPOJTHOTO ydacTKa W IS
3aMKHYTOW 1enu. PaboTa U MOIIHOCTh MOCTOSIHHOTO TOKa. 3akoH J[xoyns - JleHna.
Hubdepennmansuas Gopma 3akona [[xoyns - Jlenna. Pa3Bersnennsie nenu. [Ipasuia
Kupxroda.



Tema 5. Dnekrpuueckuii Tok B Bemecrnax (0,5 41.)

Knaccudukanus TBepabix Tel (TMPOBOJHMKH, JUAICKTPUKH W TOJYIPOBOIHUKH).
ITIpupona Toka B Metaiuiax. MccnenoBanus Manpensmtama u [lananekcu, CtioapTa u
Tonmena. Kitaccudeckass 2J€KTpOHHAss TEOPHUS DJICKTPOIPOBOJUMOCTH METAJIIOB.
O6mbsicuenue 3akoHoB Oma, JIkoyis - JIeHra. 3aBUCUMOCTb CONPOTUBIICHUS METAJJIOB
OT Temieparypbl. CBEpPXIPOBOAUMOCTh. TPYJHOCTH KJIACCUYECKOM HSIECKTPOHHOM
TEOPUHU DJICKTPOIPOBOJAMMOCTH MeTaioB. [loHsATHE O COOCTBEHHOW W TMPUMECHOM
MPOBOAUMOCTH TMOJIYNPOBOJHUKOB, 3aBUCUMOCTh €€ OT TEMIIEPATYPhl. DJIEKTPOJIUTHI.
OnekTpoiauThueckass auccorumanusg. [logBwkHocTh MOHOB. 3akoH Owma  1is
AIEKTPOIUTOB. DNEKTpou3. 3akoHbl Dapajes s FAEKTPOIU3a.

Tema 6. Maruutnoe noJie B Bakyyme (0,5 4.)

MarauTHoe moJie 3JIEKTPUYECKOTO TOKA M MOCTOSIHHBIX MAarHuToB. I mnore3a Amrepa.
Kontyp ¢ TOKOM B MAarHMTHOM Iiojie. MAarHuTHbIE MOMEHT ToKa. WHIyKIus
MarHUTHOTO 1OoJig. JIMHMKM MarHUTHOM MHAYKIMU. MarHuTHbBIM MOTOK. 3akoH buo -
Cagapa - Jlanmaca. MaroHuTHOE 10Jie MPSIMOTO, KPYTOBOTO M COJIEHOWIAJIBHOTO TOKOB.
[Hupkynsuusi BEKTOpa MarHUTHOM WHIAYKIMHU. 3aKOH TOJHOTO Toka. Cuna Awmrepa.
Cuna B3aUMOJICHCTBUS MapajUICNIbHBIX TOKOB. JIeMCTBUE DJIEKTPUYECKOTO U
MarHUTHOTO TOJIeH Ha JIBIKyIuecs 3apsaabl. Cuina Jlopenna u hopmyina Jlopenna.

Tema 7. MarautHoe noJie B Bemectse (0,5 41.).
MarnuTHoe noje B MarHetukax. CBsi3b MHAYKIMHU U HAMPSKEHHOCTH MAarHUTHOTO MOJIS
B MarHeTukax. MarHuTHasi NPOHUIAEMOCTh M BOCHPUUMYHMBOCTH. JlnaMarHeTu3M.
[Tapamaraetusm. @eppomarnerusm. I ucrepesunc. Touka Kropwu.

Tema 8. DnexkrpomaraurHas maaykoms (0,5 4.)
Onbitel @apages. DJIEKTPOABUXKYILAs CHJIa WHIAYKUWH. 3aKOH SJIEKTPOMArHUTHOM
nHaykuuu. Hanpasnenue unHayknuoHHoro Toka. IIpaBuno Jlenuna. CamMouHOYKIUSL U
B3auMHas MHAyKHusA. MuayktuBHOCTh. PaGoTta cumbl Amriepa. DHEprusi MarHUTHOTO
IOJIS1 TOKA. DHEPTUsl ¥ INIOTHOCTh SHEPTUUA MATHUTHOTO TIOJISL.

Tema 9. DaexkrpomaruutHoe moJe (0,5 4.)
BuxpeBoe oamektpuueckoe mone. Tok cmemeHus. YpaBHeHuss Makcsenna B
MHTErpalibHOMN U nuddeperranbion hopmax.

Tema 10. DiexkTpomarautHbie BoJHbI (0,5 4.)
II;tockue 3IeKTpOMarHUTHBIE BOJHBI B BAaKyyMe, CKOPOCTb HMX pPacCIpOCTPAHEHUS.
N3nydyenune snekTpoMarHuTHbIX BOJH. OmnbiThl ['epua. OO0beMHas MIOTHOCTh YHEPTUU
aneKTpoMarHuTHoro noiis. [lotok sneprun. Bekrop Ymosa - Ilolitunra. M300perenue
paguocsssu. [IpuHnmn pagnocsssu. lIkana 21eKTpOMarHUTHBIX BOJIH.
BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI.



Pa3nen 4. Ontuka (4 gyaca)

Tema 1. BoanoBasi mpupoaa csera (0,5 4.)
DJNeKTpoMarHuTHas mnpupojga cBeta. ONTHYECKMA W BUAWMBIA  JTHAIIA30HEI
9JICKTPOMArHUTHBIX BOJH. Pa3BuTHE mpejicTaBieHud Ha mpupogy cBera. CKOPOCTh
ceera. Ilmockue u chepuyeckre BOJHBL BosHOBO#H (GpoHT. MOHOXpPOMATHYHOCTh H
MOIIEPEYHOCTh CBETOBBIX BOJIH. [IPHHITHIT CYIIEPIIO3UIIUH BOJTH.

Tema 2. I'eomerpuueckasi ontuka (1 4.)
3aKOHBI reoOMeTpuUecKoi onTHKHU. 3akoH CHemnyca. [lonHoe BHyTpeHHEee OTpaKeHHe.
JIunzel. OnTudeckas cucreMa. @opmysa TOHKOH JuH3bL. [locTpoenue n3o0paxeHuii B
TOHKHX JINH3aX.

Tema 3. Ilonspusanusi ceera (0,5 41.)

EcrecTBennblii ¥ mossspu3oBaHHblid cBeT. CTeneHb nojspusaiuu. [lonspusatop u
aHanmu3aTop. 3akoH Maitoca. [lonspuszaiust Mpu OTPaKCHUH M MPEIOMIICHHH. 3aKOH
Bbproctepa. [IBoiiHOE JydenperoMIICHHE B aHHU30TPOIHBIX KpHCTauiax. Juxpousm.
[Tonsipu3aninoOHHbBIC TPUOOPBHI.

Tema 4. Unrepdepennns csera (0,5 4.)
HeobOxoaumbie yciaoBus uisi HaOmoAeHUsT nHTeppepeHnn cBera. MurepdepeHus ot
IBYX KOTE€PEHTHBIX MCTOYHUKOB M CHOCOOBI ee ocyulecTBieHus. Murepdepenurs B
TOHKUX TUIeHKax. [Tojockl paBHOro HakjoHa U paBHOM ToauMHbL. Konbsia HeloToHa.

Tema 5. Iudpaxuus ceera (0,5 41.)
[Tpunnun IN'oilirenca-Openens. Meron 300 Openenst. udpakius OpeHens Ha KPyTrJioM
orBepctun U aucke. Judpakmus dpaynrodepa na menu. JudpakironHas pemierka.
Hudpakuus Ha kpucramiax. @opmyna Bynbda-bparros.

Tema 6. B3anmoaeiicrBue cBera ¢ BemectsoM. (0,5 41.)
Paccesinue cBeta. 3akon Panes. {ucniepcus ceta. Jucnepcus Bemectsa. HopmanbHas
n a"HoMmanbHasi naucnepcus. Ilornomenue csera. 3akoH byrepa. CBsi3b aHOMalbHOU
JIUCIIEPCUU C TOTJIONIEHUEM CBETA.

Tema 7. OcnoBbl puznyeckoii onruxm (0,5 4.)
TennoBoe uznydenue. 3akon Kupxroda. AbGcomoTHo uepHoe Teno. 3akoH Credana-
bonpumana. 3akon cwmenieHuss Buna. ®opmyna Ilnanka. ®otoadpdexr. Dddexr
Komrnrona.



II. CTPYKTYPA M COJEP)KAHUE IPAKTUYECKOM YACTH KYPCA
Jlaoopamopuvie pabomot (36 uac.)

Pa3nen 1. Mexanuka (10 gyacos)
Jiobbie uemvipe-nsamo pabomwl U3 CHUCKA.
Bronnoe 3anstue. Teopust morpemHocTei (2 gaca)

Jlaboparopnass pabora Ne 1.0 N3mepeHue NHMHEHHBIX pa3MEpPOB TeJl C MOMOIIbIO
IITAHTEHITUPKYJISI © MUKpoMeTpa (2 gaca)

JlabopatopHas pabota Ne 1.1 Maremaruueckuii MasTHUK (2 daca)

Jlabopatopnas pabota Ne 1.5 Onpenenenue koddduiinenTa TpeHus: kKaueHus (2 yaca)
Jlabopatopnas pabota Ne 1.7 Onpenenenne moxayis KOHra u3 pactsokenus (2 gaca)
JlabopatopHas pabota Ne 1.3 OnpenencHre MOMEHTa HHEPITUN TBEPBIX TE (2 Jaca)
Jlabopatopnas pabota Ne 1.2 3akon ['yka (2 gaca)

JIabopatopHnas pabora Ne 1.8 DkcrniepuMeHTaIbHas MpoBepka 3akoHa HetoToHa (2 yaca)
JlabopatopHas paborta Ne 1.10 MastHuk MaxkcBenia (2 gaca)

Pa3nen 2. MouiekyJsipHas pu3uka U TepMoguHaMuKa (8 4acoB)

JIrobvle mpu-uemsvipe pabomsl U3 CHUCKA.

JlaGoparopnas pabota Ne 2.2 3ak0oHBI HIeaJIbHOTO ra3a (2 Jaca)

JlaGopartopnas padota Ne 2.3 M3yyeHrne mOBEpXHOCTHOTO HATSKEHUSI METOJIOM OTPhIBA
(2 gaca)

JIaboparopHas pabora Ne 2.4 OmnpeescHre TEIIOEMKOCTH MeTauioB (2 yaca)
JlabopatopHas pabora Ne 2.5 Pacnpenenenre Makcsema (2 gaca)

Jlabopatopnast pabora Ne 2.7 OmnpejenieHre OTHOIICHUS TEIJIOEMKOCTEH Bo3ayxa (2
yaca)

Jlabopatopnas pabota Ne 2.6 Pacnpenenenue bonpimana (2 gaca)

Jlaboparopuass padota Ne 2.12 Omnpenenenue koddduimeHTa BA3KOCTH Bo3ayxa (2
gaca)
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Pazgea 3. daexkrpudectBo u Mmaruetusm (10 yacos)

Jtobvie uemvipe-namv pabom u3z cnucka.

JIabopatopHas padota Ne 3.01 DnekrpocTarndeckoe mnose (2 yaca)
Jlabopatopnas pabota Ne 3.02 [locTosiHHBIN TOK (2 yaca)

Jlabopatopnass pabora Ne 3.2 I3yueHue BOJBTAMIEPHON  XapaKTEPUCTUKU
IPOBOJHUKOB METOJIOM HAMMEHBIITNX KBAPaTOB (2 Jaca)

Jlabopatopuass pabora Ne 3.8 HccnemoBaHwe 3aBUCHUMOCTH TIOJIHOM M TOJE3HOMN
MOIITHOCTH OT BHEIIHETO CONMPOTHBIICHUS (2 Yaca)

JIabopatopHas padota Ne 3.6 N3yuenue temneparypHOi 3aBUCUMOCTH IIPOBOJIHUKOB U
MOJIyIIPOBOTHUKOB (2 yaca)

JlaGoparopnas padora Ne 3.13 M3amepeHue conpoTUBICHHI METOJIOM MOCTa Y MHCTOHA
(2 gaca)

Jlabopatopnas pabora Ne 3.14 M3yueHue mporeccoB 3apsijia U paspsjaa KOHACHCATOpa
(2 yaca)

Jlabopatopnast padora Ne 3.23 MarHuTHOE 1OJI€ HPSMOTO IPOBOJHUKA C TOKOM (2
qaca)

JIaboparopHas pabota Ne 3.25 MaruuTtHoe 1oJie cojieHoua (2 Jaca)

Pasznen 4. Onruka (8 yacos)

JIrobvle mpu-uemsvipe pabomsl U3 CHUCKA.

Jlabopatopnas pabota Ne 4.01 3aKkoHBI TUH3 U ONTHYECKUX MPUOOPOB (2 vaca)

JlabopatopHuast pa6ota Ne 4.02 [{ucmiepcust u pa3penraromias CmocoOOHOCTh MPU3MBI (2
yaca)

Jlaboparopnas padota Ne 4.03 3akon Maitoca (2 gaca)
JlabopatopHas pabota Ne 4.04 [Tudpakuus cBeTa Ha meu (2 gaca)
JlaGoparopnas padota Ne 4.06 Konbiia HeroToHa (2 yaca)

Jlaboparopnas padota Ne 4.07 OmnpeneneHue mokaszaTens MPEIOMIICHUS KUJIKOCTH C
moMoIbio pedpakromerpa (2 yaca)

Jlabopartopnas padota Ne 4.08 Jlazepusiii unTepdepomeTp (2 yaca)

Jlabopatopnass pabora Ne 4.09 OmnpeneneHre  KOHIIGHTpAIlMd  PacTBOPOB
KOJIOPUMETPUYECKUM METOJIOM (2 Jaca)

JIaGopatopHnast pabora Ned.11 3akon Bprocrepa (2 gaca)
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Jlabopatopuass pabora Ned4. OmnpenencHue mokazaTeias NPETOMIICHHS] CTEKJIA TPHU
TOMOIIM MUKpOCKoma (2 yaca)

Jlaboparopnass padora No4.13 OmpezneneHue KOHIIEHTpaAlMU caxapa B pacTBOpax ¢
MTOMOIIBIO TOJIsIpUMeETpa (2 Jaca)

Jlabopatopuass pabora Ne4.05 Ompenenenre (GOKYCHOTO PACCTOSHUS 30HHOU
TJIACTUHKY (2 yaca)

JlabopatopHas pabota Ned.12 Dddext Dapanes (2 yaca)

II. YYEBHO-METOJUYECKOE OBECIHEUEHUE CAMOCTOSATEJABHOM
PABOTBI YYHAIINXCA

bonpimioe 3HaueHue B mpouecce oOydeHHs UMEET caMoCTosiTeNnbHas paboTa

CTYJIEHTOB, Ha KOTOPYIO OTBOAMTCS 3HAUUTENIbHAS 4YacTh 4acOB y4eOHOro IUIaHa.
CaMocTtosTenbHass ~ paboTa  CTYIAEHTOB  COINpPOBOXKAAETCA  METOAMYECKUM
PYKOBOJICTBOM CO CTOPOHBI IIPENOIABATEINS U BKIIOYAET

e paboTy C KOHCIIEKTaMU JIEKIUI U JTUTEPATypPOH,

® T[IOJrOTOBKY K 3aHSTHSIM,

® [IOATOTOBKY K KOHTPOJIbHBIM 3aHATHSIM

OcHOBHBIMHU (hOpMAMK KOHTPOJISI 3HAHUN CTYJEHTOB SIBJISTFOTCS

® TECTOBBIC 3aaHMS,

e co0eceoBaHUS BO BpeMsl BBIMOJIHEHHS U cjauu 1a00paTOPHBIX padoT,

® JJOMalllHHE KOHTPOJIbHbIE PAOOTHI,

® CCMCCTPOBLIC OK3aAMCHLI UJIN 3a4YCThI.
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TpynoeMKOCTb CaMOCTOSITEILHOM PadoThI cTYAeHTOB (36 4acoB)

No Bun camocrostensHor | TpyZ0€eMKOCTb:
paboThI YacChl

. | IloaroroBka k 7
TECTUPOBAHUIO
Il. | ITogroroBka x 17
71a00paTOPHBIM
pabotam

I1l. | IlogroroBska K -
MPaAKTHYECKUM
3aHATUAM

IV. | Pemrenne qoManraux -
KOHTPOJIBHBIX 3aa4

V. | IloaroroBka K 3
WTOTOBOW KOHTPOJIbHOM
paboTte i
TECTUPOBAHUIO
VI. | IloaroroBka K dK3aMeHY 27
54

CamocrosTenbHas pa60Ta CTYACHTA NPCACTABJICHA CJIICAYIOIIUMU BUIAMHU:

Iloozomoeka Kk mecmuposanuio

TectupoBanne 1o pazgenam «Mexanuka», «MonekynapHas ¢usuka u
TEPMOJUHAMUKA», «IJNEKTPUYECTBO M MarHetusm», «Ontuka». i1 caMonpoBepKH
YCBOEHHOI'0 MaTepHUalia peKOMEHAYETCS OTBETUTh HA BOIIPOCHI.

Iloozomoeka K nabopamopubim padomam

B mepBoil 1onoBUHE cemMecTpa OJWH pa3 B JBE HEAECIU CTYJCHT BBINOJHSIET 2-X
4acoBYIO0 JlabopaTtopHyro paboty B mnaboparopusix 527 u L528 xadenpsl oOiieit
¢u3uku. B TeyeHme cemecTpa CTYAEHT BBINONHSET 6-8 1abopaTopHbIX padoT, Ha
MMOJTOTOBKY K KOTOPBIM, BBITIOJTHEHUE PacueToB, 0OpMIICHHE OTYETa U TTOJATOTOBKY K
co0eceI0BaHUIO 3aTpavynBaeT 6 4acoB.

Bo BTOpOIi MoOMOBMHE ceMecTpa OJMH pa3 B JIBE HENEIN CTYACHT BBITIONHSIET 4-X
Y4acOBYIO (WJIM KaXAYI0 HEIEIN0 2-X YaCOBYI0) JIA0OpAaTOpHYIO paboTy B JabOpaTOpUIX
L529 u L530. Ha moarotoBky k 1a00paTOpHBIM padOTaM U 3aIUTE OTYETA, MTOATOTOBKY
K COOECEeIOBaHMIO C TIPETOaBaTeieM CTYICHT 3aTpadnBaeT 14 4acos.

Iloozomoeka K umozo6oii KOHmMpPOAbHOU padome
B xoHIe IepBOM MOJIOBUHEL CEMETPA — UTOTOBBIN TeCcT No 1.
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B xoHIIe BTOpO ITOJOBUHEI CEMECTPA — UTOTOBEIN TecT Ne 2.

y‘le6H0-MeTOI[I/I‘ICCKOC oOecrnieueHHEe CaMOCTOSITEIILHOM pa6OTI)I CTYACHTOB IIO
JAUCHHUITIINHC «Dusnka» IMPCaACTAaBJICHO B HpI/IJ'IO}KeHI/II/I 1 ¥ BKIIFOYAET B ceOs:

. IUTaH-TPa(UK BBIOJIHEHUSI CaMOCTOSITENIbHOM pabOThl MO0 IHUCUUIUIMHE, B TOM
YU CJIE IPUMEPHBIE HOPMbI BPEMEHU Ha BBIITOJIHEHUE 10 KAXKIOMY 3aJJaHHIO;

o XapaKTepUCTHKA 3aJaHUN I  CAMOCTOSITENbHOW pPaOOTBl CTYACHTOB H
METOANYECKUE PEKOMEHIAIMU 110 UX BBIITOIHEHUIO;

o TpeOOBaHUS K MPEACTABICHUIO U O(POPMIICHHUIO PE3YJIbTaTOB CAMOCTOSITEIbHOM
paboTHI;

o KPUTEPUU OLIEHKH BBIIIOJIHEHUS! CAMOCTOSITEIbHOU PabOThI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

Ne Kontponupyemsbie Kop! 1 sTarsl O1cHOYHBIC CPE/ICTBA - HANMCHOBAHHE
1/ pasacIIbl (hopmupoOBaHHs TEKYIIUHA KOHTPOJIb IIPOMEXKYTOUH
KOMIICTCHIUH as arTecranus
1 | Pasmenl «Mexanuka» | OIIK-2 vVO-1 coOecenoBaHUE | 3K3aMe€H
I1P-1 TEeCT
I1P-2 KOHTPOJIbHAS
pabora
I1P-6, nabopaTopHas
pabora
2 | Pazmen 2 OIIK-2 YO-1 cobeceJoBaHNe
«MounekynsipHas I1P-2 KontponbHas
¢buznkar» pabota
I1P-6, JlaGopatopHas
pabora
I1P-7 KOHCIIEKT
3 | Pazgen 3 OIIK-2 YO-1 cobeceJoBaHNe
«INEKTPUIECTBO U I1P-1 TECT
Mar"HeTu3m» I1P-2 KOHTPOJIbHAS
pabora
I1P-6, nabopaTopHas
pabora
4 Pasnen 4 «Ontukay OIIK-2 YO-1 cobecenoBanue
I1P-1 TECT
I1P-2 KOHTPOJIbHAS
pabota
I1P-6, nabopatopHas
pabota
I1P-6, nabopatopHas
pabota
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8.

9.

V. CHUCOK YYEBHOM JIUTEPATYPBI U HTH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHUE AUCLHUIIJINHBI

OcHoBHas JMTEpaTypa

Banumes M.I'., [1oB3uep A.A. Kypc o6mieit puzuku: Yuednoe nocodue. CII6.:
Jlans, 2010. -576 c.

['pabdosckuit, P.U. Kypc dusuku : yue6Hoe nmocodue / P.W. I'paboBckuii. — 12-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2012. — 608 ¢. — ISBN 978-5-8114-
0466-7. — Tekct: SIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsT CHUCTEMa
«Jlanby : [caiit]. — URL.: https://e.lanbook.com/book/3178

Kypb6aues, 0. ®. ®usuka [InextporHsiid pecype]| : yuedbnoe mocodbue / 1O. .

KypbaueB. — DnekTpoH. TeKCTOBbIE€ aHHble. — M. : EBpa3uiicKuil OTKpBITHIN
UHCTUTYT, 2011. — 216 C. — Pexum JOCTyTa:
http://www.iprbookshop.ru/11106.html

Kypc oOmelt ¢u3ukn : yuyeOHOe MocoOue mjii BY30B IO TEXHUYECKUM

HAIPaBJICHUSIM U CIIEHHUATBHOCTSM B 4 T. : T. 4 . COOpHHUK BOMPOCOB M 3a/1a4 110
obmei ¢pusuke / U. B. CasenbeB ; mox obur. pen. B. U. CasenbeBa. - Mocksa :
KnoPyc, 2012. — 375 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:684655&theme=FEFU

Muxatinos, B. K. ®usuka [DnekTpoHHBIH pecypc] : yueOHoe mocobue / B. K.
MuxaiiioB. — OJIEKTPOH. TEKCTOBbIe JaHHble. — M. : MOCKOBCKHUI
roCylapCTBEHHBINH cTpouTenbHbd yHHBepcuteT, ObC ACB, 2013. — 120 c. —
Pexxum noctyna: http://www.iprbookshop.ru/23753.html

Cobonera, B. B. O6uuit kypc ¢uzuku : ydeOHO-METOIUUYECKOE IMOcoOue K
pPELIeHUIO 3a/a4 M BBINOJHEHUIO KOHTPOJIbHBIX padoT mo ¢usuke / B. B.
Cob6oneBa, E. M. EBcuHa. — AcTpaxanb : ACTpaxaHCKH HWH)XEHEPHO-
ctpoutenbHbiid mHCTUTYT, DBC ACB, 2013. — 250 c. — ISBN 2227-8397. —
Texer : anexTpoHHBIN // DnexkrponHo-OmMOMMoTeunas cucrema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/17058.html

JlonoJiHUTEIbHAS JINTEPATypAa

. AJlenkeBUY B.A. Omruka. M.: du3MaTiIuT, 2011.-320 C.

http://e.lanbook.com/view/ book/ 2098/
benonyukun B.E., 3aukun [.A., unenok KO.M. OcnoBwl ¢uszuku, 1.II, M.:
®duszmatnur, 2007.

3ucman, [.A., Kypc obmeit ¢usuku, Tom 1. Mexanuka. U3n. 7-e, crep.. - CII6:
«Jlanby., 2007. - 340 c.

10.MatBeeB A.H. Monekynspaas ¢pusuka, M., Onukc, 2006, -359 c.
11.CasenneB U.B. Kypc ¢usuku: Tom 1. Mexanuka. Monekymnspaas ¢pusnka: Yu.

nocobue. T.1. M.. 4-e u3n., crep. — CII16.: MI3gatensctBo «Jlanby, 2008r.-352¢:

12.CagenneB. U. B. Kypc ob6meli ¢pusuku : [yuebHoe mocoOue it BTy30B] B 5 KH. :

kH. 1 . Mexanuka. Mocksa : Actpens, : ACT, 2006. 336 c.
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http://www.iprbookshop.ru/17058.html
http://e.lanbook.com/view/%20book/%202098/

13.CagenneB U.B. Kypc obmeit ¢pusuxu: T.4.COOpHUK BOIPOCOB U 3a7a4 1O 001Iei
busuke: yueoHoe nocodbue/ U.B. CaBenbeB; moa oo6mi. pea. B.M. CapenbeBa. —
M.: KHOPVYC, 2009. — 384 c.

14. Tpodumona T. . KpaTtkuii kypc pusuku: yueoHoe mocodue aJis By30B. MockBa:
Bricmras mikoia, 2007. 352 c.

15.Tpodumona T. . Kypc dbusuku : pek. M-Bom Poc. denepanuu B kauecTBe yueo.
ocoOusl IS MHKEHEPHO-TEXH. CIIeIMAIbHOCTEH BhICHI. yueO.3aBeaeHuit / T. U.
Tpodumona. - 13-e uza., crep. - M. : Akagemus, 2007. - 557 c. - (Bricuiee
npodeccuoHanbHOe 00pa3oBaHue).

16.Tropun FO.U., Yepno W.II, KproukoB IO.FO. MonekynsipHas ¢usuka u
tepmoauHamuka. CI16.: Jlansb, 2008.

17.®pumr C.O., TumopeBa A.B. Kypc obweli ¢puzuku: Yuebnuk. B 3-x TT. T.3.
Ontuka. AtomHuas ¢usuka. - CII6.: JIansb, 2009.- 656 c.

Ilepeyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTu «AHTEepHeT»

1. CTynmeHTBl MOTYT HOJYYUTH TOCTYII K DJIEKTPOHHBIM 00pa30BaTeIbLHBIM pecypcam

yepe3 cait JIB®Y (moctyn c¢ caiita Hayunoit 6uGmmorexu JIB®Y) URL:

http://www.dvfu.ru/web/library/rus_res

EnnHoe okHO JocTyma k o0pa3zoBaTelibHbIM pecypcam URL: http://window.edu.ru

3. DIEeKTpOHHO-OUOIMOTEeYHAS cucrtema N3narenscTBa "Jlanp" URL:

http://e.lanbook.com

a Tak)ke B CBOOOIHOM JocTyre B IHTepHeT:

Studentlibrary [Onexktponnass Oubnuorexka yudeOHoit PDF-nutepatypsr u

y4eOHMKOB JUIsi BY30B. (OecriaTHbIe TOJIHOTEKCTOBbIe ydeOHuKH| URL:

http://www.studentlibrary.ru/cgi-bin/mb4

6. BupryaneHbie saboparopubie pabotel http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

7. AnemkeBuu B.A., [lemenxo JLI'., KapaBaes B.A. Kypc o06Omeit ¢uzuku.
Mexanuka http://e.lanbook.com/view/book/2384/

A

ok

Ilepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHI U MPOTPAMMHOI0 0OecrneYeHmst

[Ipu ocymecTBieHnn 00pa30BAaTEIBLHOTO MPOIECCAa HCIOIB3YETCS CIIeIyOoIIee
nporpammHoe odecrieuenne: Microsoft Office (Excel, PowerPoint, Word u T. 1), Open
Office, mporpammHoe oOecnedeHne 3JIEeKTPOHHOTO pecypca caita JIBOY, Briroudas
ObC JIBDY.

OVK nucuuiiuHel pa3MeliéH B WHTErpUPOBAaHHOM miaTdopme 3JIEKTPOHHOIO
o6yuenus Blackboard [IBOVY:
https://bb.dvfu.ru/webapps/blackboard/execute/launcher?type=Course&id=_ 2612 1&ur
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Vil. METOAUYECKHUE YKA3ZAHUS 1O OCBOEHUIO JUCHUITVINHBI

Heorpemiemolt dYacThio AUCHUIUIMHBI «DU3MKa» SBISETCA J1aOOpAaTOPHBINA
npakTUKyM. JIabopaTOpHBIM MPaKTUKyM HAUWHAETCS C BBOJHOTO 3aHATHA, HA KOTOPOM
MpPEnoJiaBaresib  MPOBOJUT MOAPOOHBIM HMHCTPYKTaX IO MpaBWiIaM  TEXHUKHU
Oe3omacHocTH Tpu paboTe B JaHHOW Jabopatopuu. K BeImonHEHHIO 1a00paTOPHBIX
paboT JAOMyCKAIOTCS TOJMBKO TE€ CTYACHTHI, KOTOPbIE YCBOUIU TPEOOBAHMS MO TEXHUKE
0e3omacHOCTH. BeinonHeHne 1a00paTopHbIX padOT COCTOUT U3 CIEAYIOIUX 3TAIOB!

1. U3yyeHune TeopeTHYECKOTr0 MaTepuana U METOJUKH BBIIIOJIHEHUS J1a00paToOpHOil
paboThl 10 METOJUYECKOMY MOCOOMIO M PEKOMEHIYEMOH JUTeparype K JaHHON
pabote
N3ydeHne skcriepuMEeHTaIbHONW YCTaHOBKHU, PEKUMOB €€ padOThI
[Tosmyuenus y npenojaBaTesis JOMYCKa K BBIIOJIHEHHIO JJAOOpAaTOPHOU padOThI
BelnmonHeHne 3KCnepuMeHTa
OOpaboTKHM FKCIIEPUMEHTAIBHBIX JaHHBIX. PacyeT nmorpemHxocTeit
OdopmileHHEe MUCBMEHHOTO OTYETA U cladya ero Ha MPOBEPKY MPErnoJaBaTesto
OTBeTHI Ha KOHTPOJIBHBIE BOMPOCHKI MO JJAHHOW JJa00opaTopHOil paboTe

No ko

Otuer no 1abopatopHO padoTe JOJIKEH BKIIIOYATH CIEAYIOIINE Pa3/Iebl:
1) Ha3zBaHue 1abopaTOpHOM pabOTHI, €€ HOMED;
2) uenb paboTHI;
3) nepeveHb UCTIOIB3YEMBIX MPUOOPOB, MPUHATICKHOCTENH U 000PYIOBAHUS;
4) npUHIMTIIMATIbHAS] CXeMa YCTAaHOBKHU;
5) pacuetHbie GOPMYIIBI, XapaKTEPUCTUKHU UCTIOIb3YEMbIX MPUOOPOB;
6) TabIUIIBI C pe3yJbTaTaMU U3MEPECHHUI;
7) rpaduueckoe npeacTaBiIeHUE pe3yIbTaTOB;
8) pacueTbl MOrPEITHOCTEN U3MEPEHUSI;
9) okoHYaTeNbHBIN Pe3yJabTaT C YYETOM MOTPEIIHOCTEN U3MEPEHUS;
10) BbIBOAIBI IO padoTe.

MeToauueckoe obdecreuyeHue JUCIUININHbI

1. Meroauyeckue ykazaHus K Ja00paTOpHbIM paboTam

2. Meroauyeckue yka3zaHHs K JIaDOpaTOpHBIM paboTaM B 3JIEKTPOHHOM BUJIE:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_10
2_1&cmp_tab id= 139 1&mode=view

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUITJIMHBbI

JlaGopaTopHble pa0OTHl BBHITIOJHAIOTCS HA COBPEMEHHOM OOOpY/IOBaHWHM B
CHeMaIN3upOBaHHBIX JabopaTopusx: JabopaTopHbie paboThl MO MexaHuke — B L527,
o MOJIEKYJIApHO# (uszuke — B L528, no snexrpuuectBy u maruetusmy — B 1529, no
ontuke — B L530. MHorue naGoparopHbie pabOThl KOMIIBIOTEPU3UPOBAHBI, TOMUMO
3TOro, B KaxaoW saboparopuu Kadeapbl HMEKTCS KOMIBIOTEPHI C BBIXOJIOM B
WuTepuer. JIeknun U CEMUHAPCKHUE 3aHATHS MPOXOJAT B JIEKIMOHHOM ayJWTOPUU B
kopmyce L.
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[Tnan-rpaduk BHIMOTHEHUS CAMOCTOSTEILHON PaOOTHI 1O TUCTUIUINHE «DU3NKay

Ne
1/

Hara/cpoku
BBITIOJIHCHUSI

Bun camocrosTeapHON
paboThl

IIpumepHsbIe
HOPMBI BpEMEHU
HA BBIIIOJIHCHHE

®opMa KOHTPOJIA

IToaroroBka x
naboparopHoii paboTe
«3mepenure TMHEeNHBIX
pa3MepoB TeN ¢ TOMOIIIBIO
ITAHTEHIIUPKYJIS U
MHUKPOMETPaY.
Brinonnenue pacueros,
odopmiieHre oTYeTa

0,5 gaca

CobecenoBanue,
MpPOBEpKa oTYeTa

[ToaroroBka k
naboparopHOit paboTe
«OnpeneneHrue MoLyJIs
HOura u3 pactsxeHus».
BeimonHenue pacueros,
odopmiieHrEe oTYeTa

0,5 gaca

CobecenoBanue,
MPOBEpKa OTYEeTa

[ToaroroBka k
nabopaTopHol padbore
«Omnpenenenue
kod(urmenTa TpeHus
KadyeHus». BoinosiHeHue
pacueToB, ohopmMIIeHUE
oTyeTa

0,5 gaca

CobecenoBanue,
IIPOBEPKa OTYEeTa

IloaroroBka K
TECTUPOBAHUIO IO TEME
«Kuaematukay.

1,5 yaca

TectupoBanue

[Togroroska k
KOHTPOJILHOM paboTe
«KnuHemaTrka U TUHaAMUKA.
3aKOHBI COXPaHEHUS.

1,5 gaca

JlomarnHsst
KOHTpOJIbHAs paboTa

[ToaroroBka k
nabopaTopHoii padote
«M3yueHne 3aKk0OHOB
Hrrorona». Beimonnenue
pacdeToB, ohopMIICHIE
oTyera

0,5 gaca

CobecenoBanue,
MpOBEpKa oTYeTa

ITonroroBka k
KOHTPOJILHOM paboTe
«3aKOHBI COXpPaHEHUSI.
CoynapeHue mapoB»

0,5 gaca

JlomarnmHsst
KOHTpOJIbHAs paboTa

IloaroroBka x
nabopaTopHoii paboTte
«OmnpeneneHre MOMEHTOB
WHEPUUHU TBEPABIX TEID».
BrinosiHeHue pacyeTos,
odopmIiieHre oTYeTa

0,5 gaca

CobecenoBanue,
MpOBEpKa oTyeTa

IloaroroBka x
nabopaTopHoii paboTte

0,5 gaca

CobecenoBanue,
MIPOBEPKaA OTUETA
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«MasaTHuk MakcBeiiay.
BrinosiHeHUE pacyeTos,
odopMIIeHHE OTYETA

10 [ToaroroBka k 3aueTHOMY 1,5 gaca CobecenoBanue,
3aHATHIO I10 MPOBEpPKa OTUYETA
nabopaTopHbIM paboTam
BrinonHeHue pacueTos,
odopmiieHre oTYeTa

11 ITonroroBka k 2 yaca JlomamHsist
KOHTPOJILHOHM paboTe KOHTpOJIbHAs padoTa.
«3aKOH BCEMUPHOIO [Iucemennoe
TATOTCHHUSI. TECTUPOBAHUE
[IpeobpazoBanus "anues,

CTOw. IloaroroBka x
HUTOTOBOMY TECTY

12 IloaroroBka k 0,5 gaca VYcrHbll onpoc,
MIPAKTUYECKOMY 3aHSITHIO perieHue 3a1a4
Nel no monexynspHoi
(busuke

13 IloaroroBka k 0,5 gaca CobecenoBanue,
nabopaTopHol padbore IpoOBEpKa OT4YeTa
«Onpenenenue
BOJITAMIIEPHOU
XapaKTePUCTHKU
MIPOBOTHUKA)»

14 [ToaroroBka k 0,5 gaca VYcerHbI# onpoc,
MIPAKTUIECKOMY 3aHSITHIO peleHue 3aaa4
Ne2 o monexynspHoit
¢busnke

15 IToaroroBka k 0,5 gaca CobecenoBanue,
naboparopHoit pabote pOBEpKa OTYEeTa
«M3yueHue
ANEKTPOCTATUYECKOTO
TTOJISI»

16 IToaroroBka k 0,5 gaca YcTHBIN ompoc,
MIPAKTUICCKOMY 3aHSITHIO pelieHne 3aaaq
Ne3 no TepmoauHamuke

17 IloaroroBka x 0,5 yaca Co0OecenoBanue,
nabopaTopHoi paboTe MPOBEPKA OTUETA
«M3yuenue
TEMIIepaTypHOH
3aBUCUMOCTH
COTIPOTHBIICHUS
MIPOBOJHHUKOB U
TTOJTYIIPOBOTHUKOB)

18 IToaroroska k 2 yaca TectupoBanue B
TECTHPOBAHUIO TI0 TEME JIIEKTPOHHOM Kypce
«DNEKTPOCTATHKAY Blackboard

19 IToaroroBka k 0,5 gaca YerHbIl ompoc,

MPAKTUYECKOMY 3aHSTHIO
No4 o TepmoriHaMuKe

penieHue 3aaa4
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20 Kontponbnas padota mo 0,5 gaca KontponpHas padota
PENICHHUIO 3a/1a4 Ha TEMY
«DIJIEKTPOCTATUKAY

21 IToaroroBka k 0,5 gaca VYcerHbIl onpoc,
MIPAKTUYECKOMY 3aHSITHIO pelieHue 3aaa4u
Ne5 no reme «Peanbhbie
ra3bi»

22 IToaroroska x 0,5 gaca CobecenoBanue,
naboparopHoit pabote IpOBEpKa OTYeTa
«M3y4eHue 3JeKTPOHHOTO
ocuuiuiorpada»

23 Iloaroroska x 4 0,5 gaca YcTHBIN ompoc,
MPAKTUYECKUM 3aHSITUIM pelieHue 3aaa4u
10 «DJEKTPUUECTBY U
MarHeTu3sMy»

24 [ToaroroBka k 0,5 gaca TectupoBanue B
TECTUPOBAHUIO IO TEME JNEKTPOHHOM Kypce
«IToCcTOSTHHBII TOKa» Blackboard

25 KontposbHas padorta mo 0,5 gaca KontponbHas pabora
pEIICHHUIO 3a/1a4 Ha TEMY
«IToCcTOSIHHBIN TOK»

26 IloaroroBka k 0,5 gaca CobecenoBanue,
naboparopHoit pabote pOBEpKa OTYeTa
«MarnuTtHoe nosue
MPSIMOTO MTPOBOJTHHUKA C
TOKOM»

27 IToaroroBska k 0,5 gaca CobecenoBauue,
nabopatopHoit pabote pOBEpKa OTYeTa
«Ihdext Xommay

28 KonTtpomnbHas pabora no 2 qaca KoHnTponbHas
PEIICHHUIO 3a/1a4 Ha TEMY pabora.
«MarauTocTaTiKa. TectupoBanue
[ToaroroBka Kk UTOrOBOMY
TECTY

29 IToaroroBka k 0,5 gaca CobecenoBanue,
nabopatopHoit pabote pOBEpKa OTYeTa
«3aKOHBI JINH3 U
ONITUYECKUX MTPUOOPOBY»

30 [Toaroroska Kk 0,5 gaca CobecenoBanue,
nabopatopHoit pabote MpOBEpKa OTUeTa
«/Iucnepcus n
paszpermaroias
CIIOCOOHOCTH MPU3MBD)

31 IToaroroBka k 0,5 gaca CobecenoBanue,
nabopaTopHoi padboTe MPOBEPKA OTUETA
«3akoH Mamtocay

32 [ToaroroBka k 0,5 gaca KonTposbHas padota
KOHTPOJILHOM paboTe
«I"eoMeTprueckas ONTHKA.
[Tonspusanus ceera»

33 ITonroroBska k 0,5 gaca CobecenoBanue,
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nabopaTopHoi padbore MPOBEPKA OTUETA
«dudpakuus ceera Ha
TIETI

34

IToaroroska x 0,5 gaca CobecenoBanue,
nabopaTopHoOi paboTte IPOBEPKa OTYETA
«Konpa HeroToHay

35

[ToaroroBka k 0,5 gaca KontponbHas pabora
KOHTPOJILHOM paboTe
«uTepdepenuus u
TUQPaKIUs CBETa

36

ITonroroBka k 2 yaca CobecenoBaHnue,
naboparopHoii paboTe MPOBEpKa OTUETA.
«OrnpeieneHue mokas3aress TectupoBanue
MIPEIIOMJICHUS KHUJIKOCTH C
ITOMOIILIO
pedpakToMeTpar.
[TonroroBka K UTOrOBOMY
TECTY

37

IToaroroBka K 9K3aMeHy 27 4yacoB DK3aMeH

XapakTepuCTHKA 3aJaHUH V151 CAMOCTOATEIbHOM PadoThl CTYACHTOB 110

JAUCHHUIIINHE «Du3uKa»
CamocrosTenbHas pa60Ta CTYACHTOB IIPCACTAaBJICHA CIICAYIOIINMHU BUIAMM:

Iloozomoeka Kk mecmupoeanuro
IlogroroBka Kk TECCTUPOBAHUIO 3aKIOYACTCA B CaAMOIIPOBEPKE CTYyACHTOM

YCBOCHHOI'O MaT€pualia ImyTc€M OTBCTOB Ha BOIIPOCHI

BOI’lpOCbl 01 camonpoeepkKu no meme «Kunemamuxkay:

1.
2.

©oo~N O

Uto Ha3bIBaE€TCS MaT€pUaIbHON TOUKOM?

MokeT a1 MOZyJib BEKTOpa MEepeMEIICHUs MaTepUalbHON TOUKHU OBITh OOJIbIIIE
MyTH, IPOUJICHHOTO TOYKOM 3a TOT K€ MPOMEXKYTOK BpeMEHU?

Kak mo rpaduky 3aBUCMMOCTH CKOPOCTH OT BPEMEHH ISl MPSIMOJIMHEUHOIO
JBWOKCHHSI HAWUTU INEPEMELICHUE MATEPUAIbHOW TOYKU UM IPOUIAEHHBIA TOYKOU
yTh?

Kakoil MOkeT ObITh TpaeKTOpHUsi MaTepUaTbHON TOYKH, €CIM OHAa JBUXKETCS C
ITOCTOSTHHBIM 10 BEJIMYMHE U HAPABIECHUIO YCKOPEHUEM ?

Yro takoe cucrtema orcuera? Kakue Bbl 3HaeTe cucteMbl KOOpIUHAT?

UYro Takoe paanyc-BeKTOp?

Uemy paBHO CKaJISIpHOE NMPOU3BEICHUE JBYX BEKTOPOB?

Uemy paBHO BEKTOPHOE NPOU3BEIEHUE JBYX BEKTOPOB?

Kyzna HanpaBiieH BEKTOp, paBHbIM BEKTOPHOMY IPOU3BEAECHUIO JBYX BEKTOPOB?
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10.Kyna wHampaBieH ¥ dYeMy paBeH BEKTOP CKOPOCTH MaTepUabHON TOYKH,
JBYDKYILIEHCS MO KPUBOJUHEWHOM TPACKTOPUM, B KaXIbId JaHHBIA MOMEHT
BpPEMEHU?

11.KakoBo ompejeieHue YIIIOBOM CKOPOCTH B JaHHBII MOMEHT M HaIlpaBJICHUE
BEKTOpa YIJI0BOM CKOPOCTH JJIsI JAHHOTO HAMpPaBJICHUS BpallleHUs] MaTepUaIbHOU
TOYKHU?

12.Kak cBsi3aHa yriioBasi CKOPOCTb C JJUHEHHON CKOPOCTHIO?

13.Kak ompenensercs TaHT€HITUATBLHOE YCKOPEHHUE?

14 Kak ompenensercss HopMalbHOE YyckopeHue? UYemy paBHO HOpPMalibHOE
YCKOPEHHUE MPU MPAMOJIUHEHHOM JABUKECHUN?

15.Kak mojiHO€ YCKOPEHHE BBIPAXKACTCS 4Yepe3 paauyC KPUBHU3HBI TPACKTOPHUH,
YIJIOBYIO CKOPOCTB U YIJIOBOE YCKOpEHUE?

o Jloozomoexa K nabopamopnvim padomam

[TogroroBka K Ja0OpaTOpHBIM paboTaM 3aKIYaeTCs BO BHHMATEILHOM
IPOUTCHUH METOJMYECKHUX YKa3aHUW IO BBIMOJHEHHUIO J1a00OpaTOpHOM pabdoThI,
KpPaTKOTO H3JIOKEHUS €€ CYTH Ha CTPAaHMIy Pa3BEPHYTOTO JHMCTAa W IMOATOTOBKE K
cobeceIOBaHUIO C TperojaBarelieM M0 KOHTPOJBHBIM BompocaMm. B Tom ciyudae,
€CJIM CTYACHT HE ycIiesl 00paboTaTh AKCIIEpUMEHTAIbHbBIE JaHHBIC Ha JJA0OpaTOPHOM
3aHSATHH, OH JIOJDKEH 3aKOHYHMThH PacyeThl JIOMa M Ha CISAYIOIIEM 3aHATHHM CAaTh
0(OPMIICHHBIN OTUET Ha MPOBEPKY.

Bompocsl kK Jsa0opaTtopHbIM  padoTaM 1O  MOJIEKYJSpHOW  (u3uke U
TEPMOJINHAMUKE

PaGora 2.3

Onpenenenue k03 PUIUEHTA MOBEPXHOCTHOTO HATSIKEHMSI

1. YTo Ha3BIBAIOT PAIMyCOM MOJIEKYJISIPHOTO IEUCTBUS?

2. Tlouemy cuma, NEWCTBYIOIIAs HA MOJIEKYIY JXKHUJIKOCTH B IMOTPAHUYHOM CJIOE,
HaIpaBjeHa BHYTPb 00BbEMa KUIKOCTH, €CIM OHAa TPAHUYUT C COOCTBEHHBIM
napom?

UTto Takoe CuiIbl MOBEPXHOCTHOTO HATSIKEHUA?

UTo Takoe MOBEPXHOCTHASI SHEPTUS KUIKOCTH?

OOBsicHUTE MPUYUHY BO3HUKHOBEHUS MOJICKYJIIPHOTO AaBJIEHUS B )KUIKOCTSIX.
[ToueMy mMasa CKUMaeMOCTh KHIKOCTHU?

OOBsicHUTE, TOYEMY JKHAKOCTH MaJIbIX OOBEMOB B CBOOOJHOM COCTOSIHUU
cTpeMsTcs mpruodbpect GopMy 1iapa.

8. JlaiiTe 1Ba BO3MOXKHBIX oOIpenefieHuss (CHUJIOBO€ U DHEPreTUYECKOe)

Kod(ppuieHTa MOBEPXHOCTHOTO HATSIKEHUS.

9. Ucxonss w3 pa3nuuHbIX — OmpeAesieHuid  Kod(PQuilMmeHTa MOBEPXHOCTHOTO

HaTSDKEHUS, JaliTe BO3MOXHbBIE pa3MepHocTH B cucteme CH.

No ko
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10.Ha mpoBosyiouHBIi KapKac HaTSHYTa MbUIbHAs IJICHKA, HA KOTOPYIO MOJIOKUIIH

nemio u3 Jerko Hutu. [leTns MoxkeT uUMeTh MpousBONIbHYIO (opmy. Kakyro
dbopMy IpUMET METJIsA, €CIIH IUICHKY MTPOKOJIOTh BHYTPHU METIU?

PabGora 2.5

Pacnpenenenune Makcsesia

1.

2.

o

KakoB ¢Qusuuecknii cmpicn (yHKIUM pacrpeAeseHusT MOJEKysl rasa Io
CKOpOCTSIM?

Kakoil Bua uMeeT pacrpeaesieHne MOJIEKYJI ra3a o CKOpOCTsIM?

KakoB ¢Qusnueckmii CMBICT TUIOMIAAW, OTPAHUYCHHOW KPUBOW rpaduka
pacnpeneneHuss MOJIEKYJI IO CKOPOCTSM U OChbIO adcIucc?

Yro Takoe HambOosiee BeposiTHast ckopocTb? Kak ee ompenenuts no rpaduky
pacupenenenus Makcsesuia?

3anummuTe (HOpMyNbl Uil pacueTa XapaKTepHBIX CKOPOCTEH pachpeesieHus
Makcsenna.

KakoBO COOTHOIIEHHE MEXIYy XapaKTEPHBIMU CKOPOCTSIMHU pPacHpeleiIeHUs
Makcgeina?

Briseaure popmynny aJis nmosryueHus: Haubosee BEPOSITHONM CKOPOCTH.

Kak BiMseT NOBBIIEHHE TEMIEPATypbl Ha BUJ pacupeneineHus Makcsemia?
Cremnaiite puCyHOK JUISl IBYX Pa3JIUYHBIX TEMIIEPATYD.

Kak BauseT mNOBBIIIEHWE Macchl MOJIEKYJ Ta3a Ha BHUJ paclpenesieHus
Makcpenna? Caenaite puCyHOK JJIs MOJIEKYJI IByX Pa3jMYHbIX MacC.

Bo CcKkoJbKO pa3 ¥ Kak M3MEHUTCS CPENHSAS CKOPOCTh JBMXKEHHSI MOJIEKYJ IMpHU
Mepexoie 0T KUCIOPOa K BOJOpOay?

10.ITpu xakux yCcIOBUSIX paclpeaeieHre MOJIEKYJI ra3a 0 CKOPOCTSM OMHUCHIBACTCS

pacrpeneneHueM Makcpemia?

PaGora 2.6

oo

bapomerpuueckas ¢popmyiia

Kak pacnpeneneHbl MOJEKYIbl HMACAIBHOTO Tra3a B OTCYTCTBUM BHEIIHHUX
CUJIOBBIX MOJIEH?

[Ipn M3MeHEeHnH TeMIlepaTyphl ra3a MEHSETCA JM JIaBJICHHUE ra3a Ha HYJIEBOU
BbICOTE? A KOHIEHTPALUS MOJICKY?

YTo mMpoMCXOaUT C KOHLEHTPALMEN Ta3a Ha HYJEBOM BBICOTE IPU YMEHBIICHUU
TEMIIEPATYPHI?

Kaxoii apdext ucnonb3yercs sl ONpeaesieHus] 4acTOThl KOJIeOaHU OCHOBaHUS
npubdopa, MOAETUPYIOUIETO TEMIOBOE JTBUKEHNUE MOJIEKYJT?

Kakum 06pa3oM B JaHHOI paboTe MOKHO MEHAThH «TeMIIepaTypy razan?

MoOXHO 1M TPOBOAWUTH HM3MEPEHHs KOJMYECTBA IEPECEUYCHUM IIapuKaMU Jyya
doTomaTyMKa Ha pa3HBIX BBICOTAX B TEeUEHHE pa3HOro BpeMeHu? OOOCHYyMTE
CBOU OTBET.
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7. Kakoif BHUJ WMEET 3aBUCHMOCThH JIoTapu(pMa KOJIMYECTBA IEPECECYCHUN OT
BBICOTHI?

8. Uemy paBeH yriaoBod KO3(h(HUIIMEHT 3aBUCHMOCTH Jiorapudma KoJU4ecTBa
NepeceyeHru OT BHICOTHI?

9. Kak yrnoBoi k0o3(p(UIIMEHT 3aBUCUMOCTH JoraprdMa KoJIMuecTBa NepecedeHui
OT BBICOTHI 3aBHUCUT OT MAacChl IMIAPUKOB? A OT 4acTOTHI KOJICOAHHM OCHOBAHMUS
puoopa JjIsl MOACITUPOBAHUS TEIIJIOBOTO JBIKCHUS ?

Pabora 2.9

Omnpenesienne cpeaHedl JIMHBI CBOOOJHOrO mpodera u 3(pPeKTUBHOIO AUaMeTpa
MOJICKYJI BO3/1yXa

1. Yro Ha3piBaeTCs MIMHOW cBOOoAHOrO mpobera? DPGEeKTUBHBIM TUAMETPOM
MOJIEKYH?

2. TlomyuuTte BhIpa)K€HUE JIJISl CPEIHETO YUCa CTOJIKHOBEHUI B CEKYH/IY MOJIEKYJIbI
UJCABHOTO Ta3a C JPYyrdMHU MoJieKyjJaMu. Kak MOXXHO OOBSICHUTH Haludue
mHoxuress 272 B aTom BBIpaKEHUU?

3. 3anummure Gopmyiy cpenHel JIMHBI CBOOOJHOrO ImpobOera MoOJIEKyN raza. Jrta
BeIMYMHA c1a00 3aBUCUT OT TeMmriepaTypsl raza. [louemy? Kak ona 3aBUCHT OT
JTaBJIeHUS ra3a?

4. Kakoit (opmynoil BeIpakaercs cpelnHsas apupMeThyeckas CKOPOCTb MOJEKYI
raza?

5. Hanummre ypaBuenue Knamneiipona-MenjaeneeBa Jjisi OJHOTO MOJISI UJI€AJIBHOTO
rasza u Jijis Jr000ro KoJInuecTBa rasa.

6. Uro Ha3zwmBaeTcs umciaoMm Jlommmnara? Yemy ono paBHO? Kak HalTH dYHCIIO
JlommMuara yepes3 unciio ABoraapo?

7. BS3KOCTb Ta30B KakK SBJICHUE TIEPEHOCA MOJICKYJIAMU KOJIMYECTBA JBUKCHUSI.

8. BwiBoja paboueit hopmyIb.

PaboTa 2.8
OmnpenesieHue MOJAPHOI MACCHI U IJIOTHOCTH BO3/1yXa

1. Yro Takoe moab? Kak cBsizaHbl MOJIb U yuCI0 ABOraapo?

2. OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOM TEOpUM BelIeCTBa, HX
AKCIIEPUMEHTAIbHOE 00OCHOBAHUE.

3. Kakoii ra3 HaspiBatoT ujeanbHbiM? [Ipy Kakux yCIOBUSIX JJIsI pEAJIbHBIX T'a30B
MOKHO IPUMEHSATH (POPMYJIbI, TOTYUYEHHBIE /ISl UI€ATIBHOTO ra3a’?

4. HanucaTth ypaBHEHHE COCTOSHUS HJeadbHOro Trasa. lloimyyuTh U3 Hero
ypaBHEHHUS U30IPOIIECCOB.

5. 3anummure U chopMyTUPYUTE TIEPBOE HAYATIO TEPMOTUHAMUKH.

6. Uto Ha3bIBaeTCd 4YHCIOM cTerneHelr cBoOoabl Tenma? OOBACHHUTE, CKOJIBKO U
MoYeMy CTerneHel cBoOObI UMEET OJTHOATOMHAsI, IByXaTOMHas, Tpex- (u Ooiee)
aTOMHas MOJIEKyJia ra3a.

7. TlpuMeHUTH IepBOE HAYAIO TEPMOJUNHAMUKH TIPHU OOBSICHEHUH H30TIPOIIECCOB.
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8.

BriBog paboueii popmyibl.

PaGora 2.16

Onpenesnenue BA3KOCTH KUAKOCTH 10 MeTony Ilya3zeist

1.

OOBSICHUTH BOBHUKHOBECHHE BSI3KOCTHU IIpHU ABUKCHUU KUIAKOCTHU.

2. Kaxk BA3KOCTb KUAKOCTH 3aBUCHUT OT TEMIIEPATYPbI?

3. Kakoe Teuenue kxUIKOCTH Ha3bIBaeTCs TaMUHAPHBIM? TypOyneHTHBIM?

4.

5. BeiBectn Qopmyny Ilyazeins ans obbeMa KHAKOCTH, MPOTEKAIOUIEH uepe3

Yemy paBHO uncino PeitHonbaca? O yem OHO TOBOPHT?

cedyeHue TpyObl paanyca R B equHuIly BpeMeHH.

Pabora 2.17

OmnpenesieHue OTHOLIEHHUSI TEIIOEMKOCTEH BO3AyXa NMPHU MOCTOSIHHOM JIaBJICHUM U
NOCTOAHHOM 00beMe meToaoMm Kiemana u /lesopma

1. 3anumuTe U chopMyTHpyHTE IEPBOE HAYATIO TEPMOIUHAMUKH.

2. Uto Ha3pIBaeTCAd YACIbHOW TEIUIOEMKOCThIO BemiecTBa? TemioeMKocThio?
MoasipHO# TEMIOEMKOCTBIO?

3. UeM oTiMyaroTCs yAelbHAas M MOJSpHAs TEIUIOEMKOCTH? VYKaxXuTe HX
Pa3MEPHOCTH U CBSI3b JIPYT C APYTOM.

4. Yto Ha3pIBacTCS 4YHCIOM CTereHer cBoOoanl Teiaa? OOBSICHUTE, CKOJIBKO H
MoYeMy cTerneHel cBOOOAbl UMEET OJHOATOMHAs, AByXaTOMHasi, Tpex- (1 OoJiee)
aTOMHas MOJIEKYJIa ra3a.

5. Ucnonb3yst mnepBoe Hayajao TEPMOAMHAMUKH, TMOJYUYUTE BBIpAXKEHUE MJIs
MOJISIPHOM TETJIOEMKOCTH MPU MOCTOSTHHOM 00BbEME HJICaIbHOTO Ta3a, MOJICKYJIbI
KOTOPOTO MMEIOT | CTENIEHEH CBOOO/IBI.

6. Ilomyuntre ypaBHeHue Mailepa, CBS3bIBAIONIEE MOJSPHBIC TEIUIOEMKOCTH
UJCTBHOTO Ta3a MPU MOCTOSHHOM JaBJICHUHN U MTOCTOSHHOM 00beme. OObSICHUTE
¢dusnueckuii cMmbic TOCTOSHHOM R B ypaBHenun Mailiepa U yKaxuTe ee
pPa3MEpPHOCTb.

7. Kak BbIpaxkaeTcs oTHoiieHue Terioemkocteit y=Cp/CV uepe3 4ucio creneHen
cBO0O/IBI 1 MOJIEKYJT H/I€aJIbHOTO ra3a?

8. Ilouemy TeEMIOEMKOCTh Ta3a 3aBUCUT OT YyclnoBui HarpeBanusi? Kakas wu3
tertoeMkocteit Cv u Cp Gostbliie ¥ mouemy?

9. Kako#i mponecc HaspiBaroT aguabatuyeckuMm? Ilomyuute ypaBHenue Ilyaccona
JUIsl aMabaTUYECcKoro mpoiiecca.

Pabota 2.4c

Omnpenenenue ko3(pPpunueHTa BHYTPEHHET0 TPEHUS *KUAKOCTH 10 MeToay CTokca

1.
2.
3.

OOBACHUTH BOBHUKHOBEHHUE BS3KOCTHU MPU ABUKEHUU KUIKOCTH.
Kak BA3KOCTB KUAKOCTH 3aBUCUT OT TEMIEPATYPHI?
Kakoe TeueHune )XuIKOCTH Ha3bIBaeTCA JaMUHAPHBIM? TypOyIeHTHBIM?
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4. Yemy paBHo uncino PeitHonbaca? O yuem OHO TOBOPUT?
5. BriBectu pabouyro Gpopmyiy.

o [Jloozomoeka K umoz060i KOHMPOJIbHOU padome
IToaroroBka K UTOTOBOMY TECTHPOBAHHUIO 3AKIIOYAETCA B MPOCMOTPE KOHCIEKTOB
JIEKIHUM, MATEPUAIIOB TPAKTUYECKUX 3AHSATHM.

Iloozomoeka K 3auemy unu IK3ameHy

3adeT M SK3aMEH HANpaBJIEHbl Ha NPOBEPKY 3HAHWUN, YMEHUH M HaBBIKOB,
KOTOpbIE CTYJEHT npuoOperaeT B TeueHue cemectpa. llpm  peryssipHOH,
cUCTeMaTHYecKol paboTe B CEMECTpe, CBOEBPEMEHHOW OTYETHOCTH IO 3aJaHMsIM,
CTYJIEHTY HE TpeOyeTcsl JOMOJIHUTEIbHOE BpEMs HA MOJArOTOBKY K 3K3aMeEHY (3auery),
OH OLICHKY IIOJIy4YaeT 10 PEUTHHTY.

TpeOoBaHus K mMpeaCTABJICHUIO U 0(DOPMJICHUIO CAMOCTOSITEJILHOM
padoThI

e JlaGopatopHbie paOOThI

W3ydeHne MEeTOIMKH BBITTOJIHEHUST PaOOTHI IPOMU3BOIUTCS CTYJCHTAMH JI0 Hadaja
3aHATUNA CaMOCTOSITENFHO W BKJIIOYaeT B ce0i wu3ydeHue (QPU3NYECKOW CyTH
MCCJIEyeMOT0 SBIICHUS W MPHUHIUINAIBLHONW CXEMbl KCIIEPUMEHTAIbHOW YCTAaHOBKH.
Jnsg »Toro B Hayajge KaXAOTO METOAWYECKOTO YKa3aHHWs HWMEETCS KpaTKHid
TEOPETUYECKUN MaTepHasl. JOMOTHUTEIBHBIN MATEPUAT MOKHO NOJYYUTb, HU3y4dast
yueOHYI0 W HAy4YHYIO JIUTEpaTypy, CIHHCOK KOTOPOW MPHUBOJUTCS B KaKIBIX
MeToIuYecKuX Yyka3zaHusx. [locie u3ydeHuss TEOpeTHUECKOro marepuana CTYIEHT
JOJDKEH 3HaTh OTBEThl HAa KOHTPOJbHBIE BONpOCH.. B Terpaam 1uist j1abopaTOpHOTO
npakTukyma (pabouasi TeTpaab) JOJDKHBI ObITH MOATOTOBIICHBI pacueTHbIE (HOPMYJIBI,
TaONMLbBl Uil 3alMCH  W3MEPEHHBIX 3HAUCHMH, BbIUEpPUEHA  AJIEKTpUYECKas
NPUHLIMIIAATIbHAS CXeMa SKCIEPUMEHTAIbHON YCTaHOBKHU.
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MUHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHM S POCCUNCKOM
®EJIEPALIUN
CDCI[CpaJIBHOG rocyaapCTBCHHOC aBTOHOMHOC O6p330BaTeJH>HOG YUpPCIKIACHUC
BBICIIICTO 06p330BaHI/IH

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IHIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJACTB

10 AUCHUITIINHE 110 JUCIUITIIIMHE «Puzukar»

06.03.01 BUOJIOTUA

dopmMa MOJArOTOBKY — OUHAS

BramgusocTok
2020
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KpuTtepun oieHKH 0TBeTa CTy/IeHTa Ha IK3aMeHe

bamnsl

Ounenka

TpedoBanus K C(hOPMUPOBAHHBIM
KOMIIETEHIUSIM

100-85

OTJINYHO

OTBer cTyAeHTa JAEMOHCTPUPYET MPOYHbBIC
3HaHWS (PU3UKH, OTJIMYACTCS TJIYyOMHOW U
MOJTHOTOM  PACKPBITHS  TEMbI;  BJaJICHUE
TEPMUHOJIOTHYECKUM  anmnapartoM;  YMEHHUE
OOBSCHATH CYIIHOCTb, SIBIIGHUM, MPOILIECCOB,
nenatb  BBIBOJBI M 00O0OIEHUS, J1aBaTh
apryMEHTUPOBAHHBIE  OTBEThI,  IMPUBOJUTH
MIPUMEPHI

84-73

X0poIIo

OTBeT CTyIeHTa MOKa3bIBACT MPOYHBIC 3HAHUS
(U3UKY, OTIMYAETCS TIIyOMHOM W MOJHOTOM
PaCKpBITHS TEMBIL; BJIaJICHHE
TEPMUHOJIOTHYECKMM  almapaToM;  YMEHHE
OOBSICHATH CYIITHOCTb, SIBIICHHH, TPOIIECCOB,
COOBITHH, J€enaTh BBIBOABI M OOOOIIEHHS,
JlaBaTh apryMEHTUPOBAHHbBIC OTBETHI,
NpUBOANTh mpuMepbl. OIHAKO OMyCKaeTCs
OJ[HA - IB€ HETOYHOCTH B OTBETE.

72-61

YAOBJECTBOPUTEJIbHO

OTBeT CTyHIeHTa, CBUJETEILCTBYIONIUN B
OCHOBHOM O 3HaHMM (U3UKHU, €€ OCHOBHBIX
3aKOHOB M Teopui, ciabo cHopMUPOBAHHBIMU
HAaBBIKAMHM  aHaiM3a SBJIEHWUW, IMPOIIECCOB,
HEJI0CTaTOYHBIM yMEHUEM JaBaTh
apryMEHTUPOBAHHBIC OTBETHl M IPHUBOJIUTH
MPUMEPHI; HEAOCTATOYHOW JIOTUYHOCTHIO U
MOCIIEIOBAaTEIbHOCTRIO OTBeTa. JlomyckaeTcs
HECKOJIBKO OIMUOOK B COACPKAHUU OTBETA.

Meuee 61

HECYAOBJICTBOPUTEC/IbHO

OTBeT cTyneHTa, OOHAPYKUBAIOIIUN HE3HAHUE
(GU3KKH, OTIMYAIOLIUIICS HE3HAHUEM OCHOBHBIX
3aKOHOB TEOPUH, Hec(hOPMHUPOBAHHBIMU
HAaBBIKAMM  aHaiM3a SBJIEHUM, MPOLIECCOB;
HEyMEHUEM  JaBaTh  apryMEHTUPOBaHHbBIC
OTBETBHL.
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a)
b)

C)

10.

11.
12.
13.
14,

15.
16.

17.
18.

19.

20.

21.

Bonpochl K 3K3aMeHY 0 JUCHUILINHE «DPU3nKay

Paznen 1 <MEXAHUKA»

Kunemartuka marepuanbHoil Touku. [lepemenienne, CKOpocThb, yCKOPEHHE.
Kunematnueckoe YpPaBHEHHUE PaBHOMEPHOTO u PaBHOIIEPEMEHHOTO
MPSAMOJIMHEUHOTO JBUKEHUS.

Y CKOpEHHE U €r0 COCTABIIAIOIINE.

Cuctemsl otuera. [IpeobpazoBanus ["anunes. [IpeodpazoBanus Jlopeniia.
CrnenctBus u3 npeobdpazoBanuii Jlopenua:

OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH COOBITHIA;

OTHOCHUTENBHOCTD JUIUTETLHOCTH COOBITHI; MTApaIOKC OJIM3HEIOB;
OTHOCHUTENIBHOCTH Pa3MepoB U (POPMBI Tell

PenstuBrcTCKHE TIPe0Opa3oBaHusi CKOPOCTEN

Cuia. Macca. Imnynbce. 3akonbsl HeroTOHA.

CBoOomHOE U HECBOOOJHOE JBMKEHUS MaTepUalibHOM TOUYKH. J[BID)KEHHE Tena B
OJIHOPOJIHOM CUJIOBOM I10JIE€ TSITOTCHUA.

Cucrema MaTepUAIBHBIX TOYEK, €€ HMIIYJIbC. 3aKOH COXPaHEHUS HMITYJIbCa
CHUCTEMBI MAaTEPHUATBHBIX TOYEK.

[ToHsiTHE O MOMEHTE CHJIBI U MOMEHTE WMIYJIbCA OTHOCHUTEIBHO OCH M TOYKH.
YpaBHEHHE MOMEHTOB MEXAHUYECKOM CHCTEMBI OTHOCUTEIBHO TOYKH. 3aKOH
COXpAaHEHHS] MOMEHTA MMITYJIbCA MEXaHUYECKOW CHCTEMBI OTHOCUTEIIBHO TOYKHU U
OCH.

PaGora. Momuocts. Dueprus. Kunerndeckas sueprus. PenstuBucrckas dhopma
KUHETUYECKON SHEPTHM.

[Torenuuanbapie cumbl. [loreHumaneHas sHeprud. [loTeHunanbHas >HEPTUS CHII
YIPYTOCTH.

3aKOH COXPAHEHUsI SHEPIUU B MEXAHHKE.

LleHTpanbHbIN yaap MapoB.

3akonsl Kemuepa. 3akoH BcemupHoOro TaroreHus. OnsiT KaBenaumia.

[ToreHnuan W HaNPSHKEHHOCTh TPABUTALMOHHOTO TI0JIA, CBS3b MEXKIY HHUMHU.
OKBUBAJIEHTHOCTh MHEPTHOM U TPABUTALMOHHOW MACC. OKCIIEpUMEHTAIbHAA
MPOBEPKA SKBUBAJICHTHOCTH.

Kocmunueckne ckopoctu. Pacuer 1 u 2 ckopocTen.

[ToctynarenpbHOE M BpalllaTeIbHOE ABMKEHUS TBEpAOro tena. LleHTp macc u 3akoH
ero aABuxeHus. OCHOBHOM 3aKOH JIMHAMHUKH BpAIIATEIbHOTO JBUKEHUS TBEPAOTO
Tea. 3aKOH COXPAHEHUsI MOMEHTA UMITyJIbca TBEPAOro Tea.

MoOMEHT MHepHUU Tejla OTHOCUTEIBHO OCH M TOYKHA. BhIYMCIIEHME MOMEHTOB
WHEPLUU CTEeP>KHS (IMCKA) W Tela BpalleHUs OTHOCUTEIBHO OCH, MPOXOMASIICH
yepes UEHTP MAcCChl Tea.

Teopema I 'touirenca-Ilterinepa. Ilpumenenne teopemsl 'roirenca-llreitnepa mis
BpAILlaTEJIbHOTO JBWKECHUS LWIMHAPA, AUCKA, CTEPKHA M I1apa OTHOCUTEIBHO
0Ceil, HE MPOXOASAIIMX Yepe3 LIEHTP MACChI TeA.

Kunernueckas sHeprus BpallaTeIbHOIO IBHKEHUS TBEPIOTO TENA.
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22.

23.

24,

25.

26.

217,

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Bunel u tunel nedpopmanuii. Hanpsbkenune u ycunue. Moaynu FOura u cnBura.
Koadpounuent Ilyaccona. JluarpamMma pactskeHus.

Hewnnepuumansaele cucremsl orcuera. Cuibl MHEPUMU. 3aBUCUMOCTb YCKOPEHUS
CBOOO/IHOTO Ma/IeHUs1 OT LIMPOTHI MECTHOCTH.

Paszpen 2 «<MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMMUKA»

MonekynsipHO-KMHETHUECKass TEOpHsl BEIIECTBA. XapaKTEPUCTUKU MOJIEKYJIT U
KOJINYECTBA BEILIECTBA U CBA3U MExAy HUMH. [locTosiHHbIE ABOTaipo u Jlommuara.
ArperaTHble COCTOSHMSI BeEIIeCTBA M MX Mpu3Haku. CTaTUCTHYECKUA U
TEPMOJIMHAMHUYECKUI METOJIbI B MOJICKYJISIPHOU (pU3HMKe.

OMIOUPUYECKUE Ta30BbI€ 3aKOHBI, PACIIMPEHUE TBEPABIX Tel. MaeanbHbIl ras.
MonekynsipHO-KHHETHYECKAs TEOPUS UJICaTIbHOIO rasa.

JlaBiieHre uAeanbHOTO Tra3a. BBIBOJ OCHOBHOIO YpPaBHEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU UJICATIBHOTO rasa.

Temnepatypa u ee (pu3MYeCKUil CMBICT B MOJEKYJSIPHO-KMHETHUYECKOM TEOPUHU
(TerI000MEeH U TEpMOJAMHAMUYECKOE PaBHOBECHE, TEPMOMETPUUECKOE CBOMCTBO U
TepMOMETpUYECKasi BeIMUUHA). TepMoauHaMUUecKas IKaia TeMIeparyp.

BriBon ~ ypaBHEHUs ~ COCTOSIHUSI — HAcalbHOTO  raza. M3ompoueccsl U
COOTBETCTBYIOIIIME MM 3aKOHBI UjcanbHOTO raza. M3orepmudeckuii kodphuuneHt
C)KMMAaEMOCTH, TEMITEPaTypPHBII KO3 (HULIUEHT.

CxopocTu Ta30BbIX MOJIEKyd. M3MepeHue CKOPOCTH Ta30BbIX MOJEKYT (OMBIT
[lITepHa, METOT MOJIEKYJISIPHBIX MTyYKOB).

Pacnipenenenne MakcBenna. HauBeposiTHEHIIass CKOPOCTh CPEAHAS W CpPEIHE
KBaJpaTU4Hasi CKOpocTU. CBsA3b MEKY XapaKTEPHBIMU CKOPOCTSIMH.
Pacnipenenenne bonbimana. bapomerpuueckas ¢opmyna u 3akoH bonbimana
(BBIBOT).

bpoyHOBCKOE NBUKEHUE.

DJIEeMEHThl MOJICKYJISIPHO-KUHETUYECKOW TEOpUU HEPABHOBECHBIX TMPOIIECCOB:
PAaBHOBECHOE M HEPABHOBECHOE COCTOSIHUS, MPOIIECChI PelaKCallMi U MPOIECCh
nepeHoca.

D¢ dexTuBHBIN quaMeTp U dhPeKTUBHOE ceueHue MosieKyn ra3a. CpeaHss IjiruHa
CBOOOHOTO Tpodera (BbIBO) U pacnpeiesieHne CBOOOIHBIX TPOOETOB YaCTHII.
[ToTeHumanbHasE KpUBas MEXKMOJICKYJISIPHOTO B3aUMOJCHCTBUSI U 3aBUCHUMOCTh
3¢ (HEeKTUBHOTO JuaMeTpa U AJIMHbI CBOOOJHOTO MpoOera MOJIEKyI OT TEMIIEPaTyphI
Y JABJICHUS 11 Ta30B U )KUJIKOCTEH.

OO6mast Teopust mpoleccoB mepeHoca B raszax. Juddysus u camomuddysus.
Koadbdumment nuddys3uu u ero 3aBUCUMOCTh OT TEMIIEPATYPHI U JaBICHUS.
OO6mast Teopusi MPOIIECCOB MIEPEHOCA B Ta3aX. BA3KOCTh WM BHYTPEHHEE TPEHHE.
KoaddurmeHT BA3KOCTH 1 €0 3aBUCUMOCTh OT TEMIIEPATyPhI U JIaBJICHUS.

OO6mast Teopusi MPOIECCOB TepeHoca B razax. TeruonpoBoaHocTs. Koaddurment
TEIUIONPOBOJAHOCTH M €r0 3aBUCUMOCTh OT TEMIIEPATYPHI U TABICHUS.
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40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

ol.

52.

53.
54,

55.

HyneBoe Hayano trepMoauHaMuKU. TepMOIMHAMUYECKUE TPOLIECCHI: PABHOBECHBIE
WM KBa3UCTAaTHYECKUE, OOpaTUMbIe U HEOOpAaTUMBIE, KPYTOBBIEC WU IUKIINYECKHUE.
[lepBoe Hayano TepMOAMHAMHUKU. BHYTpeHHsAs »3Heprusi, paboTra M TeIUIOTa.
[TpuHIMT SKBUBAJICHTHOCTHU TEIUIOTHI U paOOTHI.

TemnoeMKoCcTh MACATBHOTO raza. TemioeMKOoCTh ra3a npu MOCTOSSHHOM 00beMe U
MOCTOSIHHOM JiaBlieHuu. Yucno cremneHeit cBoOoasl. BriBog ypaBHenus Pobepra-
Maiiepa.

Anmnabatueiii npouecc. BeiBon ypaBHenus Ilyaccona. PaGota mpu amuabaTHOM
Ipo1IECCe.

[TonuTpomnHslii mpouecc. BeIBOA 1 aHAIN3 ypaBHEHHUS OJIUTPOIIBL.

Kraccrnueckast TeopHsi TEINIOEMKOCTH Ta30B U TBEpABIX Tell. 3akoH [lrononra-IlTu.
HenmocraTku kiaccnueckom TEOPUH TETUIOEMKOCTH.

DOneMeHThl KBAaHTOBOM TEOPHM TEIUIOEMKOCTH TBEPIbIX Tell. Teopus u dopmyna
OunmrenHa. Teopust u 3akoH [le6as. Temmneparypa [lebas u ¢u3nueckuii CMbICT
Temneparypsl Jledast.

Bropoe nHauano TtepMmoauHamuku. OOpaTtuMble U HeoOpaTHMbIE IPOILECCHI.
@opMyIUpPOBKM BTOpOro Hayajna TtepMmoauHamuku Kraysuyca, KenbBuHa u
ITnmanka. KIIJI TerioBoit ¥ XOJOAUILHON MaIlIMHEI.

UneanbHbiii 00paTtuMblil (kBasucTaTudeckuit) mporecc. [ukn Kapno. Padora u
KII/ nuukna Kapho.

Teopema Knay3uyca 0 mpuBEAEHHOW TEIIOTE. DHTPONUS U TEPMOJAMHAMUYECKUN
CMBICII SHTPOIIMHU B UJ€ATBHOM 00OpAaTUMOM IPOIIECCE.

CTatTuCTHYECKUM CMBICII BTOPOTO Havana tepMoauHamMuku. dopmyna bosbimana
U1l DHTPONMHU. 3aKOH Bo3pactaHuss OdHrponuu Kraysmyca.  OHTponus
HEOOpPaTUMBIX MPOLIECCOB.

Peanvuble ra3pl. YpaBHeHue Ban-nep-Baanbca. Pacuer mompaBok Ha 00beM u
JIaBJICHUE pealbHOro ra3za. @U3MYeCKul CMBICI IMOCTOSIHHBIX B ypaBHeHUU Basn-
nep-Baanbca.

Teopernueckne u30TEPMBI peanbHOro rasza Ban-nep-Baansca. Kputuueckoe
COCTOSIHUE BEILIECTBA U KPUTHUUECKHUE ITAPAMETPHI COCTOSIHUSA BEIIECTBA.
BHyTpeHHss dHEprus peaabHoro rasa.

SIBeHnss Ha rpaHune KUAKOCTH. [IOBEpXHOCTHAass DHEpPrus M IOBEPXHOCTHOE
HaTspKeHHe. JlaBiieHue o U30rHYyTOW MOBEPXHOCTHIO.

CwmaunBanue u HecMauuBanue. Kanmuisgpasie sisnenus. @opmyna Jlamnaca.

Pasznen 3 «QJIEKTPUYECTBO U MATHETU3M»

1. DnekTpuueckue 3apsiabl M HMX CBOMCTBA. B3aummojaeicTBHE SJIEKTPUYECKUX
3apsaoB. 3akoH KyroHa.

2. Dnextpuyeckoe mnoJie. HampspkeHHOCTh mojsi. BekTop HampsKEHHOCTH MOJIs
ToyeyHoro 3apsana. lIpuHumn cynepnosunuu nosned. Ilome saekTpuyeckoro
JUATIOJIA.
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3. I'papuueckoe  uzoOpakeHue  anekTpuyeckux  morneil. Ilotok  BekTopa
HaINPsHKEHHOCTH 3JieKTpuyeckoro nodisi. Teopema Octporpazackoro - ['aycca u ee
IPUMEHEHUE K pacyeTy MoJieH.

4. Pabota cui moJjsi npu nepeMenieHuu 3apa10B. [loTeHman 3neKTpuYecKoro moisl.
Hupkynsiiust BeKTOpa HAPsHKEHHOCTH. DKBUMIOTEHIIMATIBHBIE TIOBEPXHOCTH.

5. TloTeHmman moJis TOYEYHOTO 3apsijia, CUCTeMbl 3apsiaoB. CBs3b MOTEHIMANA U
HaANPSHKEHHOCTH TOJISL.

6. Ilomspusanmst MUANEKTPUKOB. JudnekTpuueckas mpoHUIaeMocTb. CBOOOAHBIE U
CBSA3aHHBIE 3apsI/Ibl.

7. llomsspHble W HENOJsIpHbIE MOJEKYbl. [lonsIpH30BaHHOCTL M €€ CBA3b C
MMOBEPXHOCTHOM MIIOTHOCTHIO NOJIAPU3ALMOHHBIX 3apsI/I0B.

8. Dnektpuyeckoe mone B audsekTpukax. Teopema Octporpasnckoro - ['aycca s
MnoJisl B JUAJNEKTPUKaX. BEKTOp 3JIEKTPUYECKOTrO CMELIEHUs. IEeKTpHuecKas
BOCIIPMMMYMBOCTb U €€ CBSI3b C AUICKTPUUYECKON TPOHHUIIAEMOCTBIO.

9. DnekTpuyeckoe MoJie Ha rpaHuIIe pa3zelia ABYX JUIJIEKTPUKOB.

10.OnexTpuyeckoe MOJ€ 3apsKEHHOTO MPOBOJHUKA. YCJIOBHUS PABHOBECHS H
pacnpenesieHue 3apsI0B B MPOBOJHKUKAX. HanpsykeHHOCTh MOJIA Yy TOBEPXHOCTH
3apsPKEHHOTO ITPOBOJIHUKA U €€ CBSI3b C TOBEPXHOCTHOM INIOTHOCTBHIO 3aPs0B.

11.1TpoBOAHUKH BO BHEIIHEM 3JIEKTPUUYECKOM I0J€. DIEKTPOCTaTHUECKAasl 3aIlIUTA.

12.27eKTpOeMKOCTh YEIMHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTh KOHJEHCATOpA.
[Inockuii, cdepuueckuii W UUIMHAPUYECKUN KoHAeHcaTopbl. CoearHEeHHe
KOHJIEHCAaTOPOB.

13.OHeprusi cucTeMbl HEMOJBMKHBIX TOUCYHBIX 3apsA0B. DHEPrHsl 3apsKEHHBIX
MIPOBOJIHUKOB. DHEPTUsl 3apsyKEHHOI0 KOHJEHCATOpPA.

14.OHeprus ¥ IIOTHOCTb 3HEPTUH JIEKTPUUYECKOTO MOJISL.

15.0Onexktpuyeckuii TOK. EnuHMIa wW3MepeHHs TOKa - ammnep. YCIoBHUS
BO3HMKHOBEHUS AJIEKTPHUUECKOr0 TOKa. 3akoH Oma i ydacTka OJHOPOJHOU
LEMH.

16.Comnporusnenne npoBoanuka. Juddepennuansaas popma 3akona Oma.

17.Croponnne cunbl. OnektpoaBwxkymas cuna (3AC). 3Bakon Owma s
HEOJHOPOJHOIO y4YacTKa W JUIs 3aMKHyToM uenu. HampsbkeHne Ha 3akumax
UCTOYHHKA.

18.PabotTa u MONIHOCTH TMOCTOSHHOTO TOKa. 3akoH Jxoyns - JleHma.
Huddepennmansuas ¢popma 3akona Jxoyns - JIeHna.

19.PazBetBnennsie 1ienu. [Ipasuna Kupxroda.

20.Knaccudukanust TBepabIxX Tel (IPOBOAHUKHU, AUIIEKTPUKHU U TOJIYIPOBOJHUKH).
[Ipupona Toka B Mertauiax. Hccnemoanuss Mannensmrama u Ilanamekcn,
Crroapra u TonmeHna.

21 Knaccuueckasi  DJIEKTPOHHAs  TEOPHUS  DJIEKTPOIPOBOJMMOCTH  METAJIIOB.
Oo6mbsacHenue 3akoHa Oma.

22 Knaccuueckast  3J€KTpPOHHAsT  TEOpHUsl  BJIEKTPONPOBOAMMOCTH  METAJUIOB.
OOmbsicaenue 3akona Jxoymns — Jlenna.

23.3aBUCHUMOCTD CONIPOTUBIICHHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOANUMOCTb.
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24 TpyAHOCTH  KJIACCHUYECKOM JJIEKTPOHHOW TEOpUU  BJIEKTPONPOBOAUMOCTH
METaJIJIOB.

25.11onsATHEe O COOCTBEHHONW W MPUMECHOW MPOBOJUMOCTH TOJYIPOBOJHUKOB,
3aBUCHUMOCTB €€ OT TEMIEPATYPhl U OCBELIEHHOCTHU.

26.20€eKTPOIAUTHI. DJIEKTponuTHdecKas auccouuanus. [loqBuxHOCTh HOHOB. 3aKOH
OMa U151 IIEKTPOIJIUTOB.

27.9nextponu3. 3akoHsl Papanes. OnpeneneHue 3apsiia HOHA.

28.MarHuTtHoOe TMOoJ€ 3JEKTPUYECKOTo Toka. MHAyKIus MarHuTHOro mnojis. JluHuum
MAarHATHOW MHAYKIIUU. MarHuTHBIN OTOK.

29.3akon buo - CaBapa - Jlamaca. MarautHoe moJjie IpsiMoro, KpyroBoro TOKOB.

30.Hupkynsuus BEKTOpa MArHUTHOM HMHAYKUIMHU. 3aKOH MOJHOro Toka. [lose
COJICHOMIA.

31.Teopema ["aycca mjiss MAarHUTHBIX TIOJICH.

32.Cuna Amnepa. Cuna B3auMOJICHCTBUS NapajlieIbHbIX TOKOB.

33.KoHTyp ¢ TOKOM B MarHuTHOM I10Jie. MarHUTHBI MOMEHT TOKa.

34.JleiicTBHE AIEKTPUUYECKOTO U MArHUTHOTO TOJIEH Ha ABMWXKyIuMecs 3apsabl. Cuna
Jlopenua. OmnpezeneHue yaeapHOro 3apsaa 3yekTpoHa. D¢dekr Xoua U ero
IPUMEHEHUE.

35.0mnbiTel Dapanes. Hanpasnenue nHaykuuoHHoro Toka. [Ipasuo Jlena.

36.20eKTpoABMKYIIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMArHUTHONW MHAYKILIHH.

37. BuxpeBoe 37eKTpruIecKoe MoJe.

38.CamMonHAYKIMS U B3aUMOMHAYKIHS. UHIYKTUBHOCTH COJICHOU/IA.

39.Pabota cunbl Amriepa.

40.Toxu Tipu 3aMBIKaHWUU U Pa3MBIKAHUU TIETIH.

41.OHeprusi MarHUTHOTO MOJSI TOKA. DHEPIusl U IUIOTHOCTh SHEPIMH MAarHUTHOIO
TTOJISL.

42 .MarHutHoe 1ojie B MarHetukax. Teopema O LMPKYJSIIMM MarHUTHOTO TOJIS B
BEILIECTBE.

43.CBs3b MHAYKIMH M HAOpsDKEHHOCTH MAarHUTHOTO TOJIi B MarHeTHKax.
MarsuTHast IpPOHULIAEMOCTh U BOCIPUMMYHUBOCTb.

44 Knaccudukanys MarHeTUKOB. MarauToMexaHWYeCKHe SBIICHHS. MarHuTHBIC
MOMEHTBI aTOMOB M MOJIEKYJI.

45.J]lnaMaraeTu3M 1 ero oObsICHEHHE.

46.1TapamaraeTusm 1 ero 00bsICHEHHE.

47. ®eppomarneruku. Teopust peppomaraerusma. I'ucrepesuc. Touka Kropu.

48.KBazucranumonapHbele TOKH. JleHcTByIolIee M cpeHee 3HAYEHHUS MEePEMEHHOIO
TOKa.

49.MeTo BEKTOPHBIX JAMarpaMM. AKTHUBHOE CONPOTUBIEHUE, €EMKOCTb H
MHIYKTHUBHOCTh B LIEMU NEPEMEHHOrO TOKa. 3akOoH Oma I Lenu NMEPEMEHHOTO
TOKa.

50.Pe3oHaHc B ocaen0BaTENbHOM 1ETIH.

51.Pe3oHaHC B mapasuiesibHOM LeH.

52.MomHOCTh IEPEMEHHOTO TOKA.
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Pasznena 4 «OIITUKA)»

1. 3akoHbI reOMeTpUYECKON ONTUKHU. AOCOIIOTHBIN U OTHOCUTENbHBIN MOKa3aTeIH
NPEIOMIICHHS. SIBIEHUE TIOJIHOTO BHYTPEHHETO OTPAKEHUSL.

2. DJeKTpoMarHuTHas npupoja cBera. ONTHUYECKHM UM BUAUMBIA JHara3oHbI
AJEKTPOMAarHUTHHIX BOJIH. BOJIHOBOE ypaBHEHHE.

3. XapakTepuCTUKU CBETOBOM BOJIHBI. CKOpOCTh cBeTa. ['apmMoHHMYecKas BOJIHA.
[Inockue u cdepuyeckue BONHBL. BoiHOBOW (PpoHT. MOHOXPOMAaTHYHOCTH U
MONEPEYHOCTh CBETOBBIX BOJIH. [IpMHIHUI CynepIO3UIIMHU BOJIH.

4. NntepdepeHnuss MOHOXpOMAaTHYECKMX BOJH. OnTHueckas pa3HOCTh XOja.

VYcnoBus BO3HHKHOBEHHSI HHTEP(HEPEHIIMOHHBIX MAKCHUMyMOB M MHHHUMYMOB

(BBIBON).

PacueTr nnTepPepeHIIMOHHON KapTUHBI OT IByX UICTOYHUKOB.

6. UnTepdepennsi B TOHKUX IUIeHKaX. [lojlockl paBHOrO HakJIOHA M PaBHOM
TOJIIIUHBI.

7. Konbia HeroToHa.

8. IlpocBeTieHne ONTUKH.

9. Ipunnun Itoiirenca-®Openens. Merox 3o Openens.

10. Audpakuus OpeHens Ha KPYIJIOM OTBEPCTHH U JTUCKE.

11. Indpaxuus Opaynrodepa. Judpakius cBeta Ha 1mIeTH.

12. [IudpakunonHas pemrerka. {udpakimOHHBIN CIIEKTP.

13.Kputepuii paspemmmoctu Pernes.

14.Pazpematoniasi CHOCOOHOCTh U IUCTIEPCHS PEIICTKHU.

15.EcTecTBEHHBIN M MOJSIpU30BaHHBIA cBeT. JIMHEWHas1, KpyroBas, 3JUIMITHYECKAs
MOJISIpU3ALIHSL.

16.3akon Mauroca.

17.Tlonspuszanus cBeTa MpH OTPAKEHUU U MpesioMiIeHnd. 3akoH bprocrepa.

18.JIBoitHOE MyuernpenoMIeHUuEe B aHU30TPOITHBIX KpUCcTaIaxX. JJuxpounsm.

19.TTonspuzanmoHHbIE TPHOOPHI.

20./lucniepcust cBera. DieKkTpoHHas Teopus aucrnepcuu. dopmyna 3enbpmeriepa
(Bb1BOA). HopMasibHasi 1 aHOMallbHASI IUCTIEPCUSL.

21.TensioBo€e M3JIy4€HHE U €r0 XapaKTepUCTUKHU. OTIMYME OT JIIOMHUHECLIEHTHOTO
U3IIy4YCHHUS.

22.3axonbl Kupxroda, Credana-bonpiimana u Buna.

23.KBanToBas rumnotesa u ¢popmyia [1nanka.

24.DotoH. Macca, umnyibc GoToHa.

25.9¢dext Komnrona.

26.®otoapdexr. Buast  dotodrddexra. 3akonbl BHemHero GoTodaddexra.
VYpaBHeHue DifHIITeHA U 00BSICHEHHE 3aKOHOB (poTorddekTa.

o
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Kpurtepuu onieHuBaHUsI TECTOBBIX 3aIaHUii

bamnnbl 3a Bce oTBeTHI HOpMHpPYIOTCS HAa 100%.

[Ipo1ieHT BEpHBIX OTBETOB IO TECTY OIIEHKA

86% W BbIIIIE OTAu4HO/3a4TEHO

71-85% XopoI1110/3a4TeHo

51-70% VY 10BIETBOPUTEIHLHO/3a4TEHO
Menee 50% HeynoBnerBopuTeibHO/HE3AaUTEHO
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