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AHHOTAIUA
padoyeil mporpaMmbl y4eOHO TUCHUILINHBI «PU3nKa

PabGouass mporpamma yueOHON mucturuinHbl «®Puszuka»  pazpaboTraHa s
cTtyneHToB 1 m 2 kypca OakanaBpuara mno HampaieHuto 05.03.06 «3Okomorus u
MPUPOIOTIONB30BaHUE» pa3paboTaHa AJisd CTYyJCHTOB OakaiaBpuaTa MO HampaBICHHUIO
05.03.06 «Bxomorust U MNPUPOJONOIB30BAHNE» B COOTBETCTBUU C TPEeOOBaHUIMHU
OOpa3oBaTenbHOTO  CTaHAApPTa,  CaMOCTOSITENIbHO  ycTaHoBiieHHOTO  J[BOY,
YTBEP)KJEHHOTO TMpukazoM pektopa JBDOY Ne 12-13-2030 or 21.10.2016 r. u
MOJIO)KEHUEM 00 y4eOHO-METOIMYECKHX KOMIUIEKCAX ITUCHUIUIMH 00pa30BaTEIbHBIX
MporpamMM BBICIIEr0 NPO(ECCHOHATBLHOTO 00pa3oBaHUs (YTBEPKICHO MPUKA30M H.O.
pekropa JIBOY ot 17.04.2012 Ne 12-13-87).

OO6mrast TPyIOEMKOCTh OCBOEHHUS MHUCIMIUIMHBI COCTABISET 6 3a4ETHBIX €IWHUIL
(216 gacoB). Y4eOHBIM IJIAHOM IIPEIYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (36 4acoB) u
nabopaTopHbie  paboThl (72 yacoB), mpakTHUeckue paboTel (36 YacoB) W
camocTosiTenbHas pabota coctaBisier 72 yaca. JucummiauHa peanusyeTcs Bo 2 U 3
cemecTpax.

HucrunnHa «®u3nka» JOTHUYECKH U COJAEPXKATEIbHO CBA3aHA C JIPYTUMU
n3ydyaeMbiMu  aucuuiuinHamu:  «Marematuka», — «Heopranuueckas = XUMHS,

«Opranndeckast XUuMHUs».

Ilenamu ocBoeHus yueOHON AUCHUIUTMHBI «DU3KKay SABISIOTCS
- (dyHaamMeHTa/JbHasi TMOArOTOBKAa 10 (Qu3NKe, KaK CpPeACTBO Pa3BUTHSA
€CTeCTBEHHOHAYYHOTO MBIIUICHUS YEJIOBEKa, CIOCOOHOTO K MPOU3BOACTBEHHO-
TEXHOJOTUYECKOM M TIPOCKTHOM MACATEILHOCTH, OOCCIICUMBAIOIICH MOJICPHU3AIINIO,
BHEJIPEHHE U DKCILUTyaTalluI0 METO0B B 00J1aCTH OMOJIOTHH,
- pyHIaMEHTAJbHAS MOATOTOBKA M0 Pu3MKe, Kak 0a3a Ui U3y4yeHUs] TEXHUYECKUX
JTUCITUIUINH, CIMOCOOCTBYIONIAsS TOTOBHOCTH BBIMTYCKHUKOB K OKCIEPUMEHTAIBHO-

HCCIIEIOBATENIbCKON JEATEeIbHOCTU I PEIICHMS 3a/]a4, CBA3aHHBIX C pa3pabOTKOU



WHHOBAIIMOHHBIX J(P(GEKTUBHBIX METOJIOB BHEAPECHHS] W JKCIUTyaTallud B OOJACTH
OHnoJIOTHH,

- (popMupoBaHHe HABBIKOB HCITOJIF30BAHUS OCHOBHBIX 3aKOHOB (DM3WKH B PEIICHUU
3aJ1a4, CBSI3aHHBIX C MPOQPECCHOHAIBHOMN JIeITCIIEHOCTHIO; (POPMUPOBAHHUE Y CTYICHTOB
YCTOWYUBOTO (PU3NYSCKOTO MHPOBO33PCHHS, YMCHHE AaHAJIM3UPOBATh M HAXOJUTh
METO/BI PeIICHNS PU3NIECKUX TTPOOIIEM, BO3HUKAIOIINX B 00JIaCTH OMOJIOTHH.

Jaoauamu OCBOECHUS ABJISIIOTCH:

- Co3maHue OCHOB TEOPETUYECKOM MOJATOTOBKU B 00J1IaCTU (PU3UKHU, TTO3BOJISIOLICH
OpPUEHTHPOBATHCS B MOTOKE HAYYHON M TEXHUYECKOU HHPOpMAIUY;

-  ®opMUpOBaHUE HAYYHOT'O MBIIIJICHUS

- VYCBOEHHME OCHOBHBIX (PU3UYECKUX SBICHUM U 3aKOHOB KJIACCUYECKOW W
COBpEMEHHOU (hU3HKHU, METO0B (PHU3UUECKOTO UCCIICIOBAHNUS;

- BppaOoTka  HayaJbHBIX  HABBIKOB  MPOBEACHUS  SKCIEPUMEHTAIbHBIX
MCCJIEI0BAHUM C IPUMEHEHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI U
OLICHKHY NOTPEIIHOCTH U3MEPEHN;

- @opMupoBaHue NPO(HECCHOHATHLHOTO OTHOUIEHUS K MPOBEICHHUIO HAay4YHO-
UCCIIEIOBATENbCKUX U MPUKIAIHBIX padOT, pa3BUTHE TBOPUECKOW NHUIIUATUBBI U
CaMOCTOSATEJIBHOCTH MBILLUICHUS.

B pe3ynbrare u3yd4eHUs [AHHON JUCHUIUIMHBI Yy CTYJIEHTa (POPMUPYIOTCS

CJICAYOMME KOMIICTCHIIUH.

Kox komnerenmmmn Otanbl GOpMUPOBAHUS KOMIETEHIIUN

OIIK-2 3HaeT OCHOBHBEIC 3aKOHBI, TEOPUH,
BIIaJIcHUE 0a30BBIMHM 3HAHUSIMH MOJIEJIH, TUIOTE3bl (PU3UKH
(dbyHIaMEHTANBHBIX Pa3aesioB PU3UKU, XUMUU | YMeEET 00001aTh, aHaJIM3UPOBAThH
1 OUOJIOTHH B 00beMe, HEOOXOIUMOM ISt uH(pOpMAIIMIO, CTaBUTh IENU U
OCBOCHUS (PM3HUECKUX, XUMUICCKHUX U BBEIOMPATH IMYTH €€ JOCTHIKCHUS
OHOJIOTHYECKUX OCHOB B 9KOJIOTHU U Bnageer HaBBIKaMHU paboThI c
MIPUPOJIOTNIONIE30BAHUS; BJIaJICHUEM METOIaMHU OKCIIEPUMEHTAIBHBIM
XHMHMYECKOI'O aHAIIM3a, BIIaJICHUEM 3HAHUSIMU 000pyI0BaHUEM, METOIUKAMU
0 COBPEMEHHBIX TUHAMHUYECKUX TPOIeccax B IKCITEPUMEHTAITLHBIX

pUpoJie U TeXHOChEpPE, O COCTOSHUU
reocdep 3eMiTH, SKOJIOTHH B SBOJIOIHH
o6uocdepsl, rI00aTbHBIX IKOJIOTUYECKUX
npo6ieMax, MeTogaMu 0TOOpa 1 aHalIu3a
Te0JIOTHYECKUX M OMOIOTHYEeCKHX Mpo0, a
TAaK)XE HaBbIKaMH I/IJIGHTI/I(l)I/IKaHI/II/I u

UCCIIeIOBAaHHM, HABBIKAMH PaOOTHI
C HAy4yHOM H  METOJAMYECKOH
JIUTEPATYPOU




OIMCaHMs OMOJIOTMYECKOro pa3HooOpasus,
€ro OLIEHK! COBPEMEHHBIMH METOJIaMH
KOJIMYECTBEHHON 00paboTKu HH(pOpMaIiu

st hopMHUpOBaHUS BBIIEYKA3aHHBIX KOMIIETEHIIMA B paMKaxX IUCIUTLTAHBI
«OCHOBBI (pUBHUKW» TPUMEHSIOTCS CIICIYIONTHE METOAbl AKTUBHOTO/ MHTEPAKTUBHOTO
o0yueHus: tekyus-deceoa.

I. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTHU KYPCA
(JIekuumn, 36 yacoB)

Cemectp 2 (Jlekuuu, 18 yacon)

Tema 1. KuHeMaTnka MaTepuaJIbHOI TOYKH (2 41.)
[ToHsTHS TpOCTpaHCTBA W BPEMEHHU, MX OTHOCHUTEIBHOCTH. 1€JI0 OTCYETa, CUCTEMBI
orcueta. KuHemaTnueckoe omnucaHue IBWKEHUSA. [IOHATHS MaTepHallbHOW TOYKH,
TpaekTopun. CrnocoObl 3aJaHus TOJOKEHUS TOYKUM U €€ JABUIKECHUSI B JIEKapTOBOM
cucreme otcuera. [lepememienne. [1yTs. CBS3b nepeMenIeHUs C IPUPALIEHUEM PAIHYC-
BekTOpa. CKOPOCTh M YCKOPEHUE MPH MOCTYIATEIBHOM M BPAIATEIbHOM JABHXKCHUSX.
CBa3p MEXKIYy JIMHEWHBIMU M YIJIOBBIMM KHHEMATUYECKUMH XapaKTEPUCTUKAMMU.

OcHoBHas 3a/1a4ua KUHEMATUKH.

Tema 2. /luHaMuKa MaTepUAJILHONH TOYKH. 3aKOH COXpaHEeHHsI UMITYJIbca (2 4.)
B3aumogericteuss n cuibl. Macca Kak Mepa MHEPTHOCTHM M rpaBuTanuu. Mmmysbc.
3akonbsl HetoroHa. Tunbl B3aumonencTBuil. Buapl MeXaHM4ECKUX CUJl. 3aMKHYTHIE U
HE3aMKHYTbIE€ MEXaHU4eCcKHe cucTteMbl. CHCcTEMa MAaTepHAIbHBIX TOYEK, €€ MMITYJIbC.

3akoH COXpaHCHUS UMITYJIbCA CUCTEMbI MAaTCPUAJIbHBIX TOYCK.

Tema 3. JHeprus, paéora, MOITHOCTb. 3AKOH COXPAHEHHMSI MeXaHUYeCKOM

Hepruu (1 4.)

PaGora. Ouneprus, MomnHocTs. I[loTeHuManpbHast W KUHETUYECKAas  DHEPTUM.

[ToreHnmanbHbie (KOHCEPBATUBHBIE) CUJIbI. [loTeHIIMaNbHAS SHEPTUsi CHJI YIIPYTOCTH.



CBs13p MEXy MOTEHUMAIBHON CHJION M MOTEHLHUAIBHON 3HEpruei. 3aKOH COXpaHEHUS

OHCPIrUu B MCXAaHHKC.

Tema 4. Tarorenue (1 4.)

[TaneHue Ten BOJIM3M MOBEPXHOCTH 3€MJIM. 3AKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHUE
cBoOonHoro manenus. Cuna TspKecTd, Bec, cuila peakuuu onopsl. lloreHnuanbHas

sHeprus u padboTa B moje TaroreHus. Kocmudeckue CKOpoCTH.

Tema 5. BpamareabHoe IBH:KEHHE CHCTEMbl MaTepHAJbLHBIX To4eK (1 4.)
MOMEHT wuMIlyJbca MAaTEPUAIBHOM TOYKM M CHCTEMbI MAaTEPHAIBHBIX TOYEK
OTHOCUTEIIBHO TOJIIOCA U OCH. MOMEHT CHJIBI MAaT€pUajJbHOW TOYKU U CHUCTEMBI
MAaTEpUAIBHBIX TOYEK OTHOCUTEIBHO TMOJitoca M Ooch. CBsA3b MOMEHTAa HMMITYJIbCA C

YIJIOBOU CKOPOCTBIO.

Tema 6. lunamMuka a6coTI0THO TBepaoro Teja (1 4.)
[Tonsitue abcomoTHO TBepaoro Ttena. llocTymarenbHOe M BpallaTelbHOE ABMXKECHUSA
TBepaoro tena. Llentp mMacc. OCHOBHOU 3aKOH JIMHAMMKHM BPAIATEIbHOTO JBUKCHUS
TBEpJOTrO TeJla OTHOCUTENIbHO OCH. (YpaBHEHHE MOMEHTOB). MOMEHT HHepUUU
MaTepUalbHOW TOYKM M MEXAHUYECKOM CHCTEMBI OTHOCHTEIBHO TOYKH H OCH.

Kunernueckas sHeprus AsrkeHus TBepaoro tena. Teopema ['roirenca-1lreitnepa.

Tema 7. Kose6anusi. 'apmonnyeckue xonedanusi (1 4.)
Kunematnueckoe ypaBHEHHME TapMOHHMYECKMX KoneOanuil. Ammiutyna, (asa,
HavyaJIbHOM (pa3a, yacToTa M HUKIMYECKasi 4yacToTa Kojebanuii. CKOpoCTh, YCKOPEHUE U
CWJIbI TpPU TapMOHHUYECKHX KoyieOaHMsX. 3akoH HploToHa i1 rapMOHUYECKUX
kosiebanuit. JluddepeHnuanpbHoe ypaBHEHHE TapMOHMYECKUX KOJI€OaHUM, ero
pelieHue. OHeprus TapMOHMYECKUX KoseOanuil. ['paduyeckas 3aBUCHUMOCTH
KHMHETHUYECKOW, MOTEHUUAIBbHON W TOJHOW JHEPrHil TapMOHUYECKUX KoJieOaHUNl OT

BPEMEHU.



Tema 8. MKT uaeanbHbIX ra3oB. 3aKoHbI HA€aIbHOTO ra3a (2 4.)
OcHoBable nonoxeHuss MKT. OcHoBHoe ypaBHeHne MKT. 3akon [lanbToHa 3aKkoH
ABoraapo. 3aKOHBI HIeaTBLHOTO Tra3a. Ynucio crenenei cBo00bl. BHYTpeHHSs YHEpTUs

rasa. TermioeMKoCTh rasa.

Tema 9. CraTucruueckas pusuka (2 4.)
Pacnipenenenne Makcgeiwia. CKOpOCTh IOCTYIATEIBLHOIO JIBMKEHHS MOJIEKYJ Tasa.

XapakrepHsle ckopocth. Pacnipenenenue bonbimMana.

Tema 10. Tepmoannamuxka (3 4.)
Pabora wmaeanpHoro raza. KosmmuectBo Teriorel. [lepBoe Ha4yamo TEPMOIUHAMUKH.
Wzonpomneccel. Tepmommnamuueckue 1mkibl. [lukn  Kapro. Bropoe Hawamo

TCPMOANHAMUKHU. 9HTpOHI/I$I.

Tema 11. PeajibHble ra3bl U kuakocTH (1 4.)
VYpaBuenue Ban-nep-Baansca. M3otepmel Ban-nep-Baansca. BHyTpeHHss sHeprus raza

Ban-nep-Baanbsca. ®a3oBeie nepexonsl. Juarpamma COCTOSTHUMN.

Tema 12. Tennoémkoctsb TBEPABIX Teu (1 4.)
Kpucranmnmueckue u  amopdubie Tena. KonebaTtenbHble CTENeHHM  CBOOOABI.
Kunernueckas 1 noreHuManbHas YJHEPTHAsL aTOMOB. Tenno€MKOCTh TBEPABIX TEN. 3aKOH
Jromonra u IItn. KBanTOBast Teopust TEMIIOEMKOCTH TBEPIBIX TEIL.

Cemectp 3 (Jleknuu, 18 yacoB)

Tema 1. DaekTpuyeckoe moJjie B Bakyyme (1 4.)
DJIeKTpU3almsl Tel. ODJIEKTPUUECKHUE 3apsaabl M HUX CBOMCTBA. B3anmopeicTtBue
AJIEKTPUYECKUX 3apAnoB. 3akoH KynoHa. Dnektpuueckoe nose. HanpsikeHHOCTh MoJis.
BekTop Hamnps>KEHHOCTH TOJII TOYEYHOTO 3apsaa. [IpuHOuMnm cyneprno3uuuu MOJeu.

[Tone snextpuyeckoro aunois. ['paduueckoe mpeacTaBiIeHUE IEKTPUUECKHUX MOJICH.



[ToTok BEKTOpa HAIPSKEHHOCTH AJIEKTpHYecKoro mojs. Teopema OcCTporpaickoro —
l'aycca u ee mpumeHeHue k pacuery mnoseil. Pabora cun mosis npu nepeMenieHuu
3apsiioB. lloTeHUManm »IEKTPUYECKOTO TMOJIS. OJKBUIOTCHIMATIbHBIE MOBEPXHOCTH.
[ToTeHnMan nojs TOYEYHOTO 3apsiia, IUTONSA, CUCTEMBI 3apsaaoB. CBs3b MOTEHUIHANA U

HAIIPSPKCHHOCTH IT10JIA.

Tema 2. [IpoBogHHUKH B 3j1eKTpHYecKoM moJie (1 1.)
DNeKTpuYecKkoe ToJie  3apsKEHHOIO  NMPOBOJHMKA.  YCIOBHS — paBHOBECHS U
pacrpeneneHue 3apsaoB B IIPOBOAHMKAX. HampsKeHHOCTh MOJIA Yy NOBEPXHOCTH
3apsDKEHHOTO NPOBOJHHMKA U €€ CBA3b C IIOBEPXHOCTHOM IUIOTHOCTBIO 3apsoOB.
[IpoBOAHMKM BO BHELIHEM JJIEKTPUYECKOM ITOJIE. DIEKTPOCTATUYECKAS NHIYKIIMS.
OnexTpu3anys Yepe3 BIMSHUE. OJEKTPOCTATHYECKAsl 3allHTa. JIEKTPOEMKOCTh
YEAUHEHHOTO MTPOBOJHUKA. DJIEKTPOEMKOCTh KOHeHcaTopa. [linockuii, cpepuueckuii u

HWIMHAPUYECKUN KOHAEHCATOPbl. COeAMHEHNE KOHIEHCATOPOB.

Tema 3. IudJieKTPUKH B djieKTpryeckom nose (1 4.)
[lonsipHble u HemossipHble MoJiekynbl. Ilonmspuzanus audnekTpukoB. CBOOOIHBIE U
CBsI3aHHBIC 3apAnbl. J{MdJIeKTpUYecKas MPOHULIAEMOCTb. [101IpU30BaHHOCTE U €€ CBA3b
C NOBEPXHOCTHOW IUIOTHOCTBIO MOJSPU3ALMOHHBIX 3apANOB. DIJIEKTPUYECKOE TOJIE B
nuanekTpukax. Teopema Octporpanckoro — ['aycca st monst B JudIeKTpUuKax. Bekrop
ANEKTPUYECKOTO CMEIIEHUSA. OJIEKTPUYECKass BOCIPUHUMYMBOCTE M €€ CBA3b C
TUDJIEKTPUYECKON MTPOHUIAEMOCTBIO. DJIEKTPUUECKOE T0JIE HA TPAHULE pa3zena ABYX
IUDJIEKTPUKOB. OHEPrus CUCTEMBbl HENOABMIKHBIX TOYEYHBIX 3apsA0B. OHEpPrus
3apsDKEHHBIX  TIPOBOJHHMKOB. OHEPIrUs 3apsDKEHHOIO KOHJEHCATOpa. OJHEpPrus W

INIOTHOCTDb SHCPI'HU SJICKTPHUYICCKOI'O ITOJIA.

Tema 4. IlocTossnubIi TOK (1 4.)
OJIEKTPUYECKUM TOK. YCIIOBUSI BO3HUKHOBEHHUS 3JIEKTpUUECKOro Toka. Cuia Toka H

IJIOTHOCTh TOKAa. 3akoH OMa mjisi ogHOpoAHOro ywactka menu. ConpoTHUBIEHUE



npoBogHuka. Juddepennmansuas ¢opma 3akona Owma. CTOpOHHHE  CHIIBL.
Onextpoasmwxkymas cwia (3/C). 3akon OMa a1 HEOJAHOPOJHOTO YYacTKa W ISt
3aMKHYTOH 1ernu. Pabota W MOIIHOCTH MOCTOSTHHOTO Toka. 3akoH Jlxoyns - JleHna.
HNuddepennmansaas dhopma 3akona [xoyns - Jlenna. PazperBinennsie nenu. [IpaBuia

Kupxroda.

Tema 5. DaekTpuyeckuii Tok B BeuecTax (1 4.)
Knaccudukanus TtBepAbIX Ten (MPOBOJHUKU, TUAIEKTPUKA M TOIYNPOBOIHUKH).
[Tpupona Toka B metamnax. MccnenoBanuss Manaensintama u [Tananexkcu, Ctroapta u
Tonmena. Kitaccnueckast 3JIEKTpOHHAsh TEOpPHsl SJIEKTPONPOBOJUMOCTH METAJUIOB.
OObsicHenue 3akoHOB OMa, JIxxoyind - JleHna. 3aBUCUMOCTh CONPOTUBJIEHUSI METAIIIOB
oT Temneparypsl. CBepXHpPOBOAMMOCTb. TpPyIHOCTHM KIACCUYECKOM AIIEKTPOHHOMN
TEOPUHU BJIEKTPOIMPOBOAUMOCTH MeTauioB. [loHsiTHE O COOCTBEHHOW W MPUMECHOU
MPOBOJIMMOCTH TOJIYIPOBOJHUKOB, 3aBUCUMOCTh €€ OT TeMIEpPaTypbl. DJIEKTPOIUTHI.
Onextpostrueckass aucconmanus. IloaBwxHOocTh MOHOB. 3akoH Oma s

AIEKTPOIUTOB. DIEKTPOu3. 3akoHbl Dapanes s AIEKTPOIU3A.

Tema 6. MarauTHoe noJie B Bakyyme (1 4.)
MarauTHoe moJie 3JIEKTPUYECKOTO TOKA M MOCTOSIHHBIX MAarHuToB. I mnoreza Amrepa.
Kontyp ¢ TOKOM B MarHuTHOM I0Jie. MarHuTHbIi MOMEHT ToOKa. WMHmyknms
MAarHATHOTO MOJA. JIMHMM MarHUTHOM MHAYKUMU. MarHuTHbIM NOTOK. 3akoH buo -
Cagapa - Jlanmaca. MarauTHOE MoJie NPsIMOTO, KPYTOBOTO M COJIEHOUIAIBHOTO TOKOB.
[upkynamnusi BEKTOpa MarHMTHOM WMHIOYKIUU. 3aKOH mojHoro toka. Cuiia Ammnepa.
Cuna B3aUMOJCHCTBUS MApAJUICNIBHBIX TOKOB. JIeMCTBUE JIEKTPUYECKOTO U

MarHUTHOTO TIOJICH Ha JBKyIuecs 3apsaabl. Cuina Jlopernna u dhopmyina Jlopenna.

Tema 7. MarunTHoe noJie B Bemecre (1 4.).



MaruauTtHoe noje B MarieTukax. Cs3b HHAYKIOWW U HAMMPAKCHHOCTH MArHUTHOI'O ITOJIA
B MarHeTtukax. Mar"utHas IMPOHUIACMOCTb U BOCIIPHUHUMYHNBOCTD. I[I/IaMaI‘HeTI/BM.

[Tapamaraetusm. @eppomarnerusm. I ucrepesunc. Touka Kropw.

Tema 8. DaexkrpomaruuTHas mHAyKus (1 41.)
Onbitel Dapajges. DJIEKTPOJABMXKYILAS CHJIa WHIYKIWHU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu. HanpaBnenne nHayknuoHHOTo ToKa. [IpaBuno Jlenna. CaMOMHIOyKUIMS U
B3auMHasi UHAYKIUA. MHaykTuBHOCTh. Pabota cuimbl Ammepa. DHEprusi MarHUTHOTO

II0JIA TOKA. 3HCpFI/I$I 1 IJNIOTHOCTBb SHCPIUHU MArHUTHOIO I10JIA.

Tema 9. DuekTpomarautHoe moJie (1 4.)
BuxpeBoe oamekrpuueckoe 1mone. Tok cmemeHus. YpaBHeHuss Makcsenna B

MHTErpalibHOMN U tudpepeHnranbHon popmax.

Tema 10. diexkTpoMarauTHbIe BOJIHBI (1 4.)
[lltockne BIEeKTpOMArHUTHBIE BOJHBI B BAaKyyMe€, CKOPOCTh HUX PacCIpOCTPAHECHUS.
Nznydyenune snexkrpoMarHuTHBIX BOJH. OnbiTel ['epria. OO0beMHas MIIOTHOCTh YHEPTUU
aeKTpoMarHuTHoro noiis. [lotok sneprun. Bekrop Ymona - [loitunra. M3o6perenue
panuocssu. [Ipunnun pagnocssasu. [lkana 3nekTpoMarHuTHBIX BOJIH.

BonnoBoe ypaBHeHre. CKOpOCTh BOJIHBI.

Tema 11. BostnoBasi npupoaa ceera (1 4.)
OJNeKTpOMarHuTHasi npupoaa cBera. ONTHYECKUA U BUAUMBIA  JUANA30HBI
AJIEKTPOMArHUTHBIX BOJH. Pa3BuThe mnpencraBineHuii Ha npupoay cBera. CKOpPOCTh
ceera. [lnockue u chepuueckue BosHbL. BomHOBON (PpoHT. MOHOXpOMATUYHOCTH U

MMONIEPCUYHOCTb CBCTOBLIX BOJIH. HpI/IHI_II/IH Cyncpro3nuun BOJH.

Tema 12. 'eomeTpuueckasi onTuka (2 4.)
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3akoHbl reoMeTpuueckoil ontuku. 3akoH CHeinyca. [losiHOe BHYTpeHHEE OTpaXKeHuUe.
JInnzel. OnTudeckast cucreMa. @opmyna ToHKOM JMH3bL. [locTpoenue n3obpakeHuii B

TOHKHX JIMH3aX.

Tema 13. [loasipuzanus ceera (1 4.)
EcrectBenHbIil U mossipu3oBaHHbId cBeT. CteneHb nosspuzanuu. [lonspuzatop u
aHanu3atop. 3akoH Mamtoca. Ilonmsapusanusa npu OTpaKEHUW U MPEIOMIICHUU. 3aKOH
bprocrepa. [IBoiiHOE ITydenmpenoOMIICHHE B AHM30TPONHBIX KpUCTAJUIax. J(uXpousm.

[Tonsipu3anmoHHbIE TPUOOPHI.

Tema 14. Untepdepenuus cBera (1 4.)
HeoOxonumele ycnoBus 1uist HaOmoaeHust uHTepdepeHunn csera. utepdepenuus ot
IBYX KOTE€PEHTHBIX MCTOYHUKOB M CHOCOOBI ee ocyulecTBieHus. Murepdepenurs B

TOHKHX IUIeHKax. [1oocel paBHOTO HakiIoHa ¥ paBHOM TomuMHbEL. Konpna HeroToHa.

Tema 15. Mu¢pakuus cera (1 4.)
[Mpunnun [Noitrenca-Openens. Meton 300 Openens. Audpaxius OpenHens Ha KpyriioMm
orBepctun U aucke. Judpakmus dpaynrodepa nHa menu. Judpakirionnas pemierka.

HNudpakus Ha kpuctamiax. @opmyna Bynbda-bparros.

Tema 16. BzaumopeiictBue cBera ¢ BemecTBom. (1 4.)
Paccesnue cBeta. 3akon Panes. [{ucniepens cBeta. Jucnepeus Bemectsa. HopmanpHas
n aHoManbHas aucrnepcus. [lormomenue cera. 3akoH byrepa. CBsizb aHOMabHOM

AUCIICPCHUHU C IMOTJIOCHUEM CBCTA.

Tema 17. OcHoBbl (puzuueckoii onTuku (1 4.)
TennoBoe uznydenue. 3akoH Kupxroda. AbcomoTHo depHoe Teno. 3akoH Credana-
bonsimana. 3akon cmemenuss Buna. ®opmyna Ilmanka. ®otoaddext. Dddexr

KommroHna.
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I. CTPYKTYPA M COJAEP)KAHUE IPAKTUYECKOMN YACTH KYPCA

Jlavopamopuwie pabomot (72 uac.)

Cemectp 2 (36 yacon)

Pasnen 1. Mexanuka (20 yacoB)
Jlobvle nsamv pabomsl U3 cnucka.
Brognoe 3ansatue. Teopus nmorpemiHocteit (4 yaca)

Jlabopatopnass pab6ora Ne 1.0 M3mepeHue IMHEHHBIX pa3sMEpPOB Tell C IMOMOIIbIO
MTAaHTCHIIUPKYJIS 1 MUKpoMmeTpa (4 yaca)

JIabopatopHas padota Ne 1.1 Maremarnueckuii MmasTHUK (4 Jaca)

Jlaboparopnas padota Ne 1.7 Onpenenenue moayis FOura u3 pactsokenus (4 daca)
Jlabopatopnas pabota Ne 1.3 Onpenenenrne MOMEHTa MHEPIIMU TBEPABIX Tel (4 daca)
Paznen 2. Mosekyasipuas pusznka u tepmoannamuka (16 yacon)

Jlabopartopnas padota Ne 2.2 3akoHbI UI€aILHOTO ra3a (4 Jaca)

Jlaboparopnas padota Ne 2.3 M3ydyeHrne NOBEPXHOCTHOTO HATSXKEHUSI METOJIOM OTPhIBA
(4 gaca)

JIaboparopHas padora Ne 2.4 OmnpeiescHre TEMIOEMKOCTH MeTauioB (4 yaca)

JlabopatopHnas pabora Ne 2.5 Pacnipenenenre Makcsea (4 gaca)

Cemectp 3 (36 yacoB)

Paznen 3. JanekrpuuecTBo 1 MarHeTtusm (20 yacos)

Jlobvle namv pabom u3 cnucka.

JIabopatopHas padota Ne 3.01 Dnekrpocrarnyeckoe mnose (4 yaca)
Jlabopartopnas padota Ne 3.02 IloctossHHBIN TOK (4 yaca)

Jlabopatopnass pab6ora Ne 3.2 H3ydeHue BOJBTAMIIEPHOW  XapaKTEPUCTUKHU
MIPOBOJAHUKOB METOJIOM HAMMEHBIIIUX KBaApaToOB (4 yaca)

Jlabopatopuass pabora Ne 3.8 HccnemoBaHue 3aBUCHUMOCTH TIOJIHOM W TOJIE3HOM
MOITHOCTH OT BHEUIHErO CONMPOTHUBIICHHUS (4 yaca)

Jlabopatopnast padota Ne 3.6 N3yuenue temnepatypHOi 3aBUCUMOCTU TIPOBOJHUKOB U
MOJYTPOBOJHUKOB (4 yaca)
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Jlabopatopnas padorta Ne 3.13 V3mepeHue cOMpOTUBICHU METOAOM MOCTa Y MHCTOHA
(4 gaca)

Paznen 4. Onruka (16 yacos)
Jlobvle wemvipe pabomwi U3 cnucka.
Jlaboparopnas padota Ne 4.01 3akoHbI TMH3 U ONTUYECKUX MTPUOOPOB (4 yaca)

JlabopatopHuast pa6ota Ne 4.02 Jlucriepcust u pazpemnraromiasi CmocoOHOCTh MPU3MBI (4
yaca)

Jlabopatopnas pabota Ne 4.03 3akon Mamtoca (4 yaca)
Jlabopatopnas pabota Ne 4.04 Iludpakuus cBeta Ha meiu (4 yaca)
Jlaboparopnas padota Ne 4.06 Kosnbiia HetoTona (4 yaca)

JlaGoparopnas padora Ne 4.07 OmnpeneneHue mokaszaTessi MPEIOMIICHHUST KUJIKOCTH C
OMOIIbIO peppakToMeTpa (4 yaca)

Jlaboparopnas padota Ne 4.08 JlazepHsiit unTepdepometp (4 yaca)

Jlabopatopnass pabora Ne 4.09 OmnpeneneHue  KOHIEHTpAIMd  PacTBOPOB
KOJIOpUMETPUUYECKUM METO/I0M (4 yaca)

JlaGoparopnas padota Ne4.11 3akon bprocrepa (4 gaca)

JlaGopatopHass pabotra Ned. OrmnpeneneHue IMoOKa3aTels MNPEIOMIICHUS CTeKJIa Mpu
MOMOIIY MUKpocKomna (4 yaca)

Ilpakmuueckue 3anamus (36 yacos)
2 cemectp (18 yacoB)
[Tpaxtrueckast padora Ne 1.2 3akon ['yka (3 waca)
[Mpaktuyeckas padota Ne 1.8 DxcnepuMeHTanbHast MpoBepka 3akoHa HeroToHa (3 yaca)
[Ipaktuueckas padota Ne 1.10 MastHuk MakcBesuia (3 daca)
[Mpaktryeckas padora Ne 2.7 OmnpepeneHHe OTHOIICHUS TEIIOEMKOCTEeW Bo3ayxa (3
yaca)
ITpakTudeckas padora Ne 2.6 Pacnpenenenne bonbsimana (3 gaca)
[IpakTudeckass pabora Ne 2.12 Omnpenenenue koddduimenta Bs3KocTH Bozayxa (3

Jaca)
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3 cemectp (18 yacoB)

[Ipaktuueckas padota Ne 3.14 V3yueHue mporieccoB 3apsifia U pa3psija KOHAEHcaTopa
(3 uaca)

[Mpaktuyeckas padora Ne 3.23 MarutHoe TOJ€ TMPSMOTO TPOBOJHHKA C TOKOM (3
gaca)

[Mpaktryeckas padota Ne 3.25 MarnuTHOe mose coienounaa (3 yaca)

[Ipaktuueckas pabora Ne4.13 OrmpezgeneHne KOHIEHTpAIMKM caxapa B pacTBOpax ¢
MTOMOIIIBIO MoJIsipuMeTpa (3 Jaca)

[Ipaktuueckass pabora Ne4.05 Omnpenenenue (GOKYCHOTO PACCTOSHHSI 30HHOM
rIacTUHKY (3 yaca)

[TpakTuyeckas padora Ne4.12 Dddext Dapazes (3 yaca)

II. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTBI YYHAIIINXCA

bonpmioe 3HaueHue B mpouecce oOydeHHs UMEET caMmoCTosiTeNnbHas padoTa

CTYJICHTOB, Ha KOTOPYIO OTBOJMUTCS 3HAYUTEJIbHAs 4YacTh 4acOB y4eOHOro IUIaHA.
CamocrosiTennbHasi ~ paboTa  CTYACHTOB COIIPOBOXKIACTCS  METOAUYECKUM
PYKOBOJCTBOM CO CTOPOHBI IPEMIOAABATEIS U BKIIFOUAET

e paboTy ¢ KOHCTIEKTaMU JICKIIUN U JTUTEPATypOH,

® T[OATOTOBKY K 3aHSTHUSAM,

® [OATOTOBKY K KOHTPOJbHBIM 3aHSATHSIM

OcHoBHBIMU (hOpMaMU KOHTPOJISI 3SHAHUN CTYJICHTOB SIBIISFOTCS

® TECTOBBIC 3aJIaHMUS,

e cobecemoBaHUs BO BPEMs BBITIOJIHEHHS U ClIaYH JIA0OPATOPHBIX padoT,

® JOMaIllHUE KOHTPOJbHBIC PAOOTHI

® CCMCCTPOBLIC OK3aMCHBI HWJIN 3a4CThI

TpynoeMKOCTh caMOCTOSITEJIbHOH PadoThI cTY/IeHTOB (72 YacoB)
Ne ‘ Bun camocrosiTenbHOU ‘ CEMECTPBHI
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paboThI 2 ceMecTp 3 cemecTp
|. | [logroroBka k 4 4
TECTUPOBAHUIO
Il. | IlogroroBka k 8 1
J1a00paTOPHBIM
paboTtam

I1l. | IlogroroBka k 8 1
MPaKTUYECKUM
3aHATHAM

V. | Pemrenune nomarraux 8 3
KOHTPOJIBHBIX 3a7a4
V. [ToaroroBka k 8 27
UTOTOBOM KOHTPOJIBHOMU
paboTe win
TECTUPOBAHUIO
TpynoemMKkocTh: 36 36
Yachl

CamocTosTenbHas pa60Ta CTYACHTA NPCACTABJICHA CIICAYIOIINUMHU BUIAMMU:

Iloozomoeka k mecm upoeanuio

Bo BTOpOM cemecTpe: TCCTUPOBAHHUC 110 pa3aciaM ((MGX&HI/IKa», «MOJIGKYJI}IpHaSI

(bI/IBI/IKa u TCPMOJNHAMUKA). ]_—[J'IH CaMOITIPOBCPKH YCBOCHHOTI'O MaTcpuaia
PEKOMCHAYETCA OTBCTUTH HA BOIIPOCHI.

B TpetrheM cemecTpe: TCCTUPOBAHUC II0 pa3aciiaM ((QHGKTpI/I‘-IeCTBO )41

MarHeTusm», «Ontukay. [as caMonmpoBEepKH YCBOEHHOT'O Marepuana peKOMEHIyeTCs

OTBCTUTH Ha BOITPOCHI.

Iloozomoexa Kk 1adopamopHvim padomam u RPAKMUYECKUM 3AHAMUAM

Bo BTOpOM cemecTpe OJHMH pa3 B ABC HCACIN CTYACHT BBLIIIOJIHACT 2-x 4aCoOBYIO

nabopaTopHyto paboTy B nmaboparopusx L1527 m L528 kadenpsr obmieit ¢usuku. B
TEUEHUE CEeMeCTpa CTYJCHT BBIMOJHAET 6-8 1abOpaTOpHBIX pabOT, Ha MOJATOTOBKY K
KOTOPBIM, BBIMIOJHEHUE pacdyeToB, oOdopMIIEeHHE OT4eTa U TOATOTOBKY K
co0eceT0BaHuIO 3aTpavunBaeT 6 4acoB.

B TPCTHLCM CEMCCTPC OJAUWH Pa3 B JABC HCACIIN CTYACHT BBIIOJIHACT 4-x JaCoOBYIO

(WM KKy HEJENI0 2-X 4acoBYH0) jJabopaTopHyio padboty B naboparopusix L529 u
15



L530. Ha moaroroBky Kk sabopaTopHbIM paboTaM W 3allUTe OTYETa, MOATOTOBKY K

CO6€C€I[OBaHI/II-O C IIpernogaBaTCJICM CTYACHT 3aTpauuBacCT 14 gacos.

Iloozomoeka K umo2o60ii KOHMPOAbHOU padome

B KOHIC BTOPOT'O CEMECTPA — UTOTOBBIM TecT Ne 1.

B koHI1IE TpEeTHETO ceMeCTpa — UTOTOBBINA TeCT Ne 2.

Y4eOHO-METOIMYECKOEe 00ECIEeUYeHUE CaMOCTOSTENbHON pPabOThl CTYAEHTOB I10
auctumiuHe «OcHOBBI (hU3UKUY MpeacTaBieHo B [Ipunoxkenuu 1 u BKitoyaeT B ceOs:
o IUTaH-TPa(UK BBITOJIHEHUS CaMOCTOSTENIbHOM pabOThl MO JHUCUUIUIMHE, B TOM
YHUCJe MPUMEPHbIE HOPMbI BPEMEHH Ha BBITTOJIHEHHE 110 KaXKOMY 33JIaHHIO;
o XapaKTEepPUCTHKA 3aJaHUM i1 CaMOCTOSITENIbHOW pPabOThl CTYACHTOB U

MCTOANYCCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHHIO,

o TpeOOBaHUS K MPEACTABICHUIO U O()OPMIICHUIO PE3YIbTaTOB CaMOCTOSITEILHON
pabdoThI;
o KPUTEPUHU OLIEHKH BBIIIOJIHEHUS! CAMOCTOSITEIbHOU PabOThl.
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V. KOHTPO.Ib JJOCTUXXEHUS HEJENA KYPCA

Ne KonTponupyembie Konpl 1 sTamnst OueHovHbIE CpeICTBA - HAUMEHOBAHUE
/1 pa3eIbl dbopMUpOBaHUS TEKYIIH KOHTPOJIh MIPOMEKYTOYH
KOMIIETCHIIU I as arrecrauus
1 | Pazmenl «Mexanukay | I1IK-1, IIK-2 VO-1 cobeceqoBaHUe | 3a4eT
[1P-1 TECT
I1P-2 KOHTPOJIbHAS
pabora
I1P-6, naboparopHas
pabota
2 | Pazmen 2 IIK-1, T1IK-2 YO-1 cobecenoBaHne
«MornekyispHas I1P-2 Kontponbnas
buszuka» paGora
I1P-6, Jlaboparopuas
pabora
[1p-7 KOHCIIEKT
3 | Pa3zmen 3 I1K-1, IIK-2 VO-1 cobecemoBaHuE | 3a4eT
«DJIEKTPUYECTBO U I1P-1 TECT
Mar"HeTusm» I1P-2 KOHTpPOJIbHAI
pabora
I1P-6, nabopaTopHas
pabora
4 | Paznen 4 «OnTuka» IIK-1, T1IK-2 YVO-1 cobecenoBaHne
I1P-1 TECT
I1P-2 KOHTPOJIbHAS
pabota
I1P-6, naboparopHas
pabora
I1P-6, nabopaTopHas
pabota
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V. CHUCOK YYEBHOM JIMUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUITJINHBI

OcHoBHast iMTEepaTypa

MexaHuka

. Tpodumona T. U. Kypc ¢usuku : pek. M-Bom Poc. deneparnyu B kauecTBe yueo.
ocoOusl I MHKEHEPHO-TEXH. CIIeIMaIbHOCTEH BhICHI. yueb.3aBeaeHuit / T. U.
Tpodumona. - 13-e uza., crep. - M. : Akagemus, 2007. - 557 c. - (Bricuiee
npodeccuoHalibHOE 00pa30BaHME).

. CasenneB U.B. Kypc ¢usuku: Tom 1. Mexanuka. MonekynapHas ¢pusuka: Yu.
nocooue. T.1. M.. 4-e uzz., crep. — CII6.: M3natensctBo «Jlanby, 20081.-352¢:

. AnemkeBuu B.A., [enenko JILI'., KapaBaece B.A. Kypc oOmei ¢usnku.
Mexanuka http://e.lanbook.com/view/book/2384/

Moaexyasipnas pusuka

. Tpodumosa T. 1. Kypc ¢uzuku : pex. M-Bom Poc. denepanuu B kauecTBe yueoO.
nocoOust /ISl UHX)KEHEPHO-TEXH. CHelMalbHOCTeN BhIcHl. yueO.3aBeaenuii / T. U.
Tpodumona. - 13-e m3ad., crep. - M.: Axagemus, 2007. - 557 c. - (Beicuiee
npodeccuoHaIbHOE 00pa30BaHME).

. Tropun FO.U., YepnoB W.II, KproukoB IO.FO. Monekynspuas ¢uzuka u
tepmoauHamuka. CII16.: JIans, 2008.

. CaenbeB U.B. Kypc obmieit puzuku: T.4.COOpHUK BOMPOCOB U 3a7a4 MO 001IeH
¢usuke: yueoHoe nocodue/ M.B. CapenbeB; nog obm. pen. B.M. CaBenbeBa. —

M.: KHOPVYC, 2009. — 384 c.

DJIEKTPUYECTBO U MATHETU3M

. Bamumes M.T"., TTo3uep A.A. Kypc obmeii pusuku: YuebHnoe mocodue. CIIO.:
Jlann, 2010. -576 c.

. UBnueB A.Jl. ®uzuka — CII6: Jlans, 2008.-672 c:
http://e.lanbook.com/view/book/163/
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OnTuka
1. ®pum C.3., TumopeBa A.B. Kypc oOmieit ¢usuku: YueOnuk. B 3-x tr. T.3.
Ontuka. AtomHas ¢pusuka. - CII6.: JIansb, 2009.- 656 c.

JlonoiHUTEIbHAA JTUTEPATYPA
MexaHuka
1. 3ucman, I'.A., Kypc obmeit pusuku, Tom 1. Mexanuka. 1U3a. 7-e, crep.. - CII6:
«Jlauby., 2007. - 340 c.
MouekyasipHast GpU3HUKa
1. benonyukun B.E., 3aukun JI.A., Hunentoxk KO.M. OcHoBbl ¢usuku, T.I1, M.:
®usmataur, 2007.
2. MatseeB A.H. Monekynspuas ¢pusuka, M., Onnkce, 2006, -359 c.
Onruka
1. AnemkeBuy B.A. OnTtuHka. M.: du3MaTINT, 2011.-320 c.
http://e.lanbook.com/view/ book/ 2098/

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «AHTEepHE)
CryneHTbl MOTYT MOJYYUTh TOCTYII K 3JIGKTPOHHBIM 00pa3oBaTeIbHBIM pecypcam
yepe3 cailt JIBOY (moctyn c caitta Hayunoit oubnunorexku JJBOY) URL:

http://www.dvfu.ru/web/library/rus res

1. EnuHoe oKHO J0CTyma K o0pa3oBatenbHbiM pecypcam URL: http://window.edu.ru

2. DneKTpoHHO-OnbamoTeuHas cucrema Mznarenscta "Jlans" URL:

http://e.lanbook.com

a TaKke B CBOOOJHOM Aoctyne B HTepHeT:
1. Studentlibrary [OnekTponnas 6ubnuoreka yueonoit PDF-nuteparypsi u
y4eOHUKOB JIs1 By30B. (OecruiaTHbIe MOJIHOTeKCTOBbIE yueOHuku | URL:

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

2. BuptyanbsHble labopaTtopHbie padoTs http://barsic.spbu.ru/wwwi/lab_dhtml/,

http://www.all-fizika.com/article/index.php?id article=110
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Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHII M MPOTPAMMHOI0 0OecneYeHmst

[Ipu ocymiecTBieHUH 00pa30BaTEIILHOTO TMPOIECCa HCIIONIB3YETCsl CIEAyIoIIee
nporpammHoe obecnieuenue: Microsoft Office (Excel, PowerPoint, Word u T. 1), Open
Office, mporpammHoe oOecredyeHne 3JIEKTPOHHOTO pecypca caiita JIBOY, Bximouas
SBC JIBOY.

OVK nucuuiuimHel pa3Mell€éH B WHTErPUPOBAHHOM IIaTGOpPME 3JIEKTPOHHOIO
oOyuenus Blackboard JIBOVY:
https://bb.dvfu.ru/webapps/blackboard/execute/launcher?type=Course&id=_2612_1&url=

VI. METOAUYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHUIIJINHBI

Heorpemnemoit  4yacThio  guctMIUIMHBl  «OCHOBBI  (PU3HMKHA»  SBISETCS
7a00paTOpHbI MpakTHUKyM. JlabopaTOpHBI NPAKTUKYM HAYMHAETCS C BBOJHOTO
3aHATHSA, HA KOTOPOM IIPEIOoAaBaTeb NPOBOAUT MOAPOOHBIN HHCTPYKTAX MO MTpaBUIaM
TEXHUKH O€30MacHOCTH TMpu padboTe B JAaHHOW Jiaboparopuu. K BBITOJIHEHHIO
JTa00paTOpPHBIX PabOT JOMYCKAIOTCA TOJBKO TE€ CTYJIEHTHI, KOTOpPHIE YCBOWIN
TpebOBaHMs MO0 TEXHUKE Oe30macHOCTU. BrimoaHeHne 1abopaTopHbIX pabOT COCTOUT U3
CJIEIYIOLUX 3TAIMOB:

1. U3yyeHune TeopeTHYECKOTr0 MaTepuana U METOJUKH BBIIIOJIHEHUS J1a00paTopHOil
paboThl IO METOIUYECKOMY MOCOOMIO M PEKOMEHAYEMOM JUTEPATYpe K JAHHOU
pabote
N3yyenue sxcriepuMeHTaIbHOM YCTAHOBKU, PEXKUMOB €€ PaOOThI
[Tony4yenus y npenoaaBaTesist 1OMycKa K BBIIIOJHEHUIO JIA0OPAaTOPHOU pabOThI
BrinonHeHue 3xcnepuMenTa
O0paboTKH FKCIIEPUMEHTATIBHBIX TaHHBIX. PacueT morpemrHocTei

OdopmiieHre MUCbMEHHOTO OTYETa U cJlaya ero Ha MpOBEPKY MPerno1aBaTesto

N o g kDN

OTBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI IO JJAHHOK JJa00paTopHOI paboTe

20


https://bb.dvfu.ru/webapps/blackboard/execute/launcher?type=Course&id=_2612_1&url=

OTuet no 1a00paTopHOl paboTe AOKEH BKIIOUYATh CIAEAYIOIIUE Pa3/Iebl:
1) Ha3zBaHue 1abOpPaTOPHOM pabOThI, €€ HOMED;
2) enb paboThI;
3) mepeyeHb UCTIOIb3yeMbIX TPUOOPOB, TPUHAICKHOCTEH U 000PYIOBaHUS;
4) mpUHIIMITAATIBHAS CXeMa YCTaHOBKHU;
5) pacdetHbie GOPMYIIBI, XapaKTEPUCTUKHU MCTIOIB3YEMBIX MPUOOPOB;
6) TabIUIIBI C pe3yIbTaTaMy U3MEPCHHUIA,
7) rpadudeckoe MmpeIcTaBICHHE PE3yIbTaTOB;
8) pacdeTsl MOTPEIIHOCTEN N3MEPEHUS;
9) oKOHYATENbHBIN PEe3yJbTAT C YUETOM MOTPEIIHOCTENH U3MEPEHUS,;

10) BBIBOJIBI IO paboTeE.

MeToauueckoe odecreuyeHyue JUCIUIINHbI

1. Meroauueckue ykazaHus K 1a00paTOpHbIM paboTam

2. MGTOIII/I‘ICCKI/IG YKazaHusd K J'Ia60paT0pHI>IM pa60TaM B OJCKTPOHHOM BHJC!:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_10
2_1&cmp tab id=_139 1&mode=view

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbI

JlaGopaTopHble pa0OTHl BBHITIOJHAIOTCS HA COBPEMEHHOM OOOpYIOBaHUM B
CHeuaIu3upoBaHHBIX JabopaTopusix: gabopaTopHble padOThl O MexaHuke — B L527,
o MOJIEKYJIsApHOM (uszuke — B L528, mo snexrpudectBy u marmetusmy — B L.529, no
ontuke — B L530. MHorue naGoparopHbie pabOThl KOMIBIOTEPU3UPOBAHBI, TOMUMO
ATOTO, B KaxJou mnaboparopuu Kadeapbl HUMEIOTCS KOMIBIOTEPHl C BBIXOJOM B
WNurepner. Jlekuuu U CEMUHAPCKUE 3aHATUS NPOXOIAT B JIEKIIMOHHOW ayAUTOPUU B

kopmyce L.
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[Tpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUHMCKON ®EJEPALIUM
denepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO B 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

IHIKOJIA ECTECTBEHHBIX HAYK IB®Y

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOU
PABOTbBI OBYYAIOLIUXCA

10 JUCHUITIINHE 110 JUCIUITIIMHE «Pu3ukar»

05.06.03 — «Dxosnorus 1 MPUPOIONOJIL30BAHUE
[Tpodune «Ixonorus»
dopma MoJArOTOBKY — OUHAS

BraanusocTok
2018
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[1nan-rpaduk BHIMONHEHUS CAMOCTOSITENILHOM pabOThI M0 TUCHUTIIMHE

«OCHOBBI (PU3UKH »

Ne Harta/cpoxu Bun camocrositensHon | [Ipumepnsie | @opma KOHTPOIIS
BBITIOJTHEHUS | paOOThI HOPMBI
wn BPEMEHH Ha
BBITIOJTHEHUE

2 cemecTp 36 yacoB

1 1-2 Henenu IToaroroBka x 4 qaca CobOecenoBanue,
nabopaTtopHoil paboTe MpOBEpPKa OTYeTa
Breimonnenune
pacueToB, ohopMIICHUE
oTYeTa

2 3-4 nenenu ITogroroBka K 4 gaca CobecenoBanue,
nabopatopHoil pabote MPOBEpPKA OTYETA
Brinonnenue
pacueToB, oopMIICHUE
oT4eTa

3 5-6 negenn IToaroroBka K 4 qaca CobOecenoBanue,
nabopaTtopHoit paboTe MpoOBEpKa OTYeTa
Breimoninenne
pacueToB, oopMIICHUE
oTYeTa

4 7 Henens [Toaroroska K | 2 yaca TectupoBaHue
TECTUPOBAHUIO

5 8 Henensa Iloaroroska x 2 gaca Jlomarnsis
KOHTPOJILHOM paboTe KOHTPOJIbHAA

pabota

6 9-10 genen | [loaroroska k 4 qaca CobecenoBanue,
nabopaTopHOil paboTte MpOBEPKA OTYETA
Brinonxnenue
pacueToB, oOpMIICHUE
oT4eTa

7 11 venens IToaroroBka k 2 yaca JlomannHsis
KOHTPOJIbHOM paboTe KOHTPOJIbHAS
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pabora

8 12-13 senemu | [loaroroska k 4 gaca CobecenoBanue,
nabopaTopHOi paboTe. MpOBEpKa OT4YeTa
Brimonnenue
pacdeToB, oopMIICHHE
OTUEeTa

9 14 uenens IloaroroBka k 2 gaca CobOecenoBanue,
nabopatopHoil pabdoTe. MpOBEpPKa OTYeTa
Brimonnenue
pacueToB, oopMIICHUE
oT4YeTa

10 15-16 nenenu | Iloaroroska k 4 qaca CobOecenoBanue,
3a4€THOMY 3aHSATHIO TIO MpOBEpPKA OTYETA
1a0b0paTOPHBIM
paboTam BrinonaHenue
pacueToB, oopMIICHUE
oTueTa

11 17 senens IloaroroBska x 2 yaca JlomarHss
KOHTPOJIbHOM paboTe KOHTPOJIbHAS
«3aKOH BCEMHUPHOTO paboTta
TSATOTEHUSL.

[IpeobpazoBanus
I'amunes, CTO»

12 18 Henens IToaroTroBka k 2 gaca IIncemennoe
UTOTOBOMY TECTY 3a 2 TECTUPOBAHUE
ceMecTp

3 cemecTp 36 yacoB

1 Henens IToaroTroBka k 2 yaca YcTHBIN ompoc,
PaAKTUYECKOMY pelieHue 3aaaq
3ausaTuio Nel o
MOJICKYJIIPHOM (pU3HUKE

2 Henens IToaroroBka k 2 yaca CobecenoBaHue,
n1abopaTtopHoit paboTe MpOBEpKa OTYETA
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3 Henens ITogroroska x 2 yaca YcTHBIN ompoc,
MPaKTUYECKOMY pelieHue 3aad
3ausaTHio Ne2 mo
MOJICKYJISIpHOH (U3UKe

4 menmens IToxroroska k 2 Jaca CobecenoBanue,
nabopaTtopHoil paboTe MPOBEpPKa OTYETA

5 Henens Iloaroroska k 2 Jaca Y CTHBIN OTIpocC,
MPAKTUYECKOMY pelieHue 3aaad
3ausaTHIO Ne3 o
TEPMOJIMHAMUKE

6 Hemens IToaroroBka K 2 yaca CobecenoBaHue,
nabopaTtopHoit paboTe MPOBEpPKa OTYETA

7 Henens IloaroroBska x 2 yaca TecTtupoBanue B
TECTUPOBAHUIO T10 AJIEKTPOHHOM
TEeMe kypce Blackboard
«DIEKTPOCTATUKA»

8 Henest IToaroTroBka x 2 yaca YcTHBIN ompoc,
MPaKTUYECKOMY pelieHue 3aaad
3ausaThio Ne4 o
TEPMOJIMHAMUKE

9 nepens KontponbHas pabora | 2 gaca KonTposbHas
10 PEIICHMIO 3a7]a4 Ha pabota
TeMy
«INEKTPOCTATHKA»

10 Henens IloaroroBska x 2 yaca Y cTHBIN ompoc,
MPAKTUYECKOMY pelieHue 3aaady
3aHaTHIO NeS 1o Teme
«PeanpHBIE Ta3bDy

11 Henens IToaroroBka k 2 yaca CobecenoBaHue,

nabopatopHoil padboTe
«3yueHnue
AIEKTPOHHOIO
ocmuiorpada

IpoBepKa oT4yeTa
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12 nenens [ToaroroBka k 2 gaca YcTHBIN ompoc,
MPaKTUYECKUM pelieHue 3aad
3aHSATHUSIM 110
«INEKTPUYECTBY U
MarHeTU3MY»

13 nepens [ToaroToBka k 2 yaca TecTupoBanue B
TECTUPOBAHUIO TIO AJIEKTPOHHOM
teme «IlocTossHHBIN kypce Blackboard
TOKa»

14 nenens KontponrsHas pabota | 2 gaca KonTponbHas
10 PEIICHUIO 3a7a4 Ha pabora
temy «IlocTosTHHBIN
TOK»

15 wenens Iloaroroska x 2 yaca CoOecenoBanmue,
nabopaTtopHoil paboTe MpOBEPKA OTYETA
«MaruuTHoe 1ose
IPSIMOTO MPOBOJHUKA C
TOKOM)»

16 Henens IToaroroBka K 2 yaca CobecenoBaHue,
nabopaTopHoil pabote IPOBEPKA OTYETA
«Addext Xommay

17 nenens Kontponbhas pabora | 2 yaca KonTponpHas
M0 PELICHUIO 3a7a4 Ha pabora
TeMy
«MarauToctaTuka»

18 Henens IToaroroska x 4 gaca TECTUPOBAHUE

UTOTOBOMY TECTY 3a 3
ceMecTp
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XapakTepuCcTHKA 32JaHUI J1JI51 CAMOCTOSITEJIbHON PadoThI CTYI€HTOB 110

aucHuIuinHe «OCHOBBI QPU3UKHN

CamocrosTenbHas pa60Ta CTYACHTOB IIPCACTABJICHA CIICAYIOIIUMHU BUIAMHU:

Iloozomoeka k mecmuposanuio

HOI[FOTOBKa K TCCTUPOBAHHIO 3aK/IIOYACTCA B CaAMOIIPOBCPKE CTYICHTOM

YCBOCHHOI'O MaTc€pualia ImyTcM OTBCTOB Ha BOIIPOCHI

Bonpocut ona camonposepku no meme «Kunemamuray:

1.
2.

Uto Ha3bIBAETCS MAaTEPUATIbHON TOUKOM?

MoeT a1 MOIyJib BEKTOpa MEpPEMENICHNs MaTepUalbHON TOUKHU OBITh OOJIbIIIE
IIyTH, IPOUIEHHOTO TOYKOM 3a TOT KE MPOMEKYTOK BPEMEHHU?

Kak mo rpadguky 3aBUCHMOCTH CKOPOCTH OT BPEMEHH AJIsi MPSIMOJUHEHHOIro
JIBW)KCHUSI HAUTH IEPEMELICHUE MATEPUAIBHOM TOYKHA W IMPONACHHBIM TOYKOU
nyTh?

Kakoit MokeT ObITh TpaeKTOpHUs MaTepUaTbHON TOYKH, €CIM OHa JBUKETCS C

IMOCTOSHHBIM I10 BECJIMYWHC W HAIIPABJICHHUIO YCKOpCHI/IeM?

. Urto takoe cuctema orcueta? Kakue Bol 3HaeTe cucTeMbl KOOpIUHAT?

. Uto Takoe paanyc-BeKTOp?

5
6
7.
8
9

Yemy paBHO CKAIIPHOE ITPOU3BEACHUE ABYX BEKTOPOB?

. UeMy paBHO BEKTOPHOE IPOU3BE/ICHHUE IBYX BEKTOPOB?

. Kyna HampaBiieH BEKTOp, paBHBIN BEKTOPHOMY MPOU3BEAEHHUIO IBYX BEKTOPOB?

10.Kyna wHampaBieH ¥ 4YeMy paBeH BEKTOP CKOPOCTH MaTepUabHON TOYKH,

JBWXKYIIEHUCS T0 KPUBOJWHEMHOM TPACKTOPUM, B KaXJbId JAHHBIM MOMEHT

BPEMEHU?

11.KakoBO ormpeaeneHue yriioBOM CKOPOCTHM B JaHHBIH MOMEHT W HamlpaBJICHUE

BEKTOpA YII0BOM CKOPOCTH ISl JAHHOTO HAITPABJICHUS BPAILLCHUSI MAaTEPUAJIbHON

TOYKHU?
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12.Kax cBsi3aHa yrioBasi CKOPOCTb C JINHEHHOU CKOPOCTHIO?

13.Kak onpezensieTcs TaHT€HIIMATbHOE YCKOPEHUE?

14 Kak omnpenensercss HoOpMaiabHOE YyckopeHue? UYemy paBHO HOpPMalibHOE
YCKOPEHHE NpHU MPSIMOJIMHEHHOM JIBUKEHUN ?

15.Kak moJiHOE YCKOpEHHE BBIpAXKAETCA Yepe3 paauyCc KPUBHU3HBI TPACKTOPHH,

YTIJIOBYIO CKOPOCTb U YTJIIOBOE yCKOpeHHE?

Iloozomoeka K nabopamopubim padbomam
[loarotoBka Kk aabopaTOpHBIM padoTaM 3aKIIOYAeTCs BO BHUMATEIHLHOM
MPOYTCHUU METOAMYECKUX YKa3aHUW MO0 BBIMOJHEHHUIO Ja0OpaToOpHOl paloThI,
KpPaTKOTO W3JIOKEHUS €€ CYTH Ha CTPAHMILy Pa3BEPHYTOTO JHUCTAa U MOATOTOBKE K
co0eceToBaHUIO C TIperojaBareieM MO KOHTPOJBHBIM BompocaMm. B Tom ciydae,
€CJIM CTYJEHT He ycnen o0paboTaTh 3KCIEpUMEHTAIbHBIE JaHHBIE Ha JJA00OPATOPHOM
3aHSATHUH, OH JIOJDKEH 3aKOHYMTH PacyeThl IOMAa M Ha CIEAYIOIIEM 3aHSATUU CHIATh

O(OPMJICHHBIN OTYET HA MMPOBEPKY.

Bompocst k JabopaTtopHbiM  padoTaMm 10  MOJIEKYJSAPHOWl  (u3uke u

TEPMOJINHAMUKE

Pa6ota 2.3 Onpenesienne k03¢ GuireHTa MOBEPXHOCTHOT 0 HATSIZKEHU S

1. YTo Ha3bIBAIOT PaILyCOM MOJIEKYISIPHOTO EUCTBUS?

2. Tlouemy cuia, AeicTByrolass Ha MOJIEKYJY >KUJIKOCTH B TOIPAaHUYHOM CJIOE,
HallpaBj€Ha BHYTPb OObEMa MUAKOCTH, €CIIM OHA IPAHMYUT C COOCTBEHHBIM
napom?

UYTO Takoe CUIIbI MIOBEPXHOCTHOTO HATSKEHUSA?
Yrto Takoe NOBEPXHOCTHAS SHEPTUS KUIAKOCTH?

OOBsicHUTE IMPUYNHY BOSHUKHOBCHUA MOJICKYJIAPHOI'O AABJIICHUA B JKUJIKOCTAX.

o 00k~ w

[Touemy mMana C)KUMAEMOCTh XKUJIKOCTH?
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7. OObsicHUTE, TOYEMYy S>KHIKOCTH MaJlbIX OOBEMOB B CBOOOJHOM COCTOSTHUU
cTpeMsTcs mpruodpect GpopMmy miapa.

8. JlaiiTe 1Ba BO3MOXHBIX ONpEHEICHUS (CHJIOBOE H  DHEPIETHYECKOE)
ko3 uIrieHTa MOBEPXHOCTHOTO HATSKEHUSI.

9. Ucxonss W3 pa3iMuHBIX — OmpeAelieHuid  Kod(PuIMeHTa MOBEPXHOCTHOTO
HaTsDKEHUs, JaiiTe BO3MOXKHbIE pa3MepHocTH B cucteme CH.

10.Ha mpoBoJIOUHBIN KapKac HATSHYTa MbUIbHAs IUICHKA, HA KOTOPYIO IMOJOXKHUIIH
neTno u3 Jerko Huth. [letns Moxker uMeTh Mpou3BosbHYIO (Qopmy. Kakyro

(dopMy MPUMET METIIS, €CIH IUICHKY MPOKOJIOTh BHYTPH METIHN?

Pabora 2.5 Pacnpenesnenne MakcBeia

1. KakoB ¢usnyeckuii cMbICT (QYHKIUM pacHpelesIeHuss MOJIEKYJ rasza IIo
CKOpOCTSIM?

2. Kaxkoil Bua nMeeT pacmpeesieHne MOJIeKyJI ra3a mo CKOpocTsM?

3. KakoB @Qu3uueckuii cmbIca IUIOIIA[M, OTPaHUYEHHOW KpHUBOW rpaduka
pacnpeneneHus MOJIEKYJI IO CKOPOCTSIM U OChbIO adcIucc?

4. Yto takoe Haubosee BeposiTHas ckopocTh? Kak ee ompenenuTs mo rpaduky
pactpenenenus Maxkcpeuia?

5. 3anummre (OpMyJIbl Uil pacdyeTa XapaKTEPHBIX CKOPOCTEH pacrlpeaesieHus
Makcsenna.
KakoBO COOTHOIIEHHE MEXIYy XapaKTEPHBIMU CKOPOCTSIMH paclpeeieHUs
Makcseina?

6. BeiBequte dhopmyity Ui MOdydeHUst HAanOoJIee BEPOSTHON CKOPOCTH.

/. Kak BiMsieT MOBBIINICHHE TEMIIEpaTypbl Ha BHJ pacnpenenaeHuss Makcpeia?
Crenaiite puCyHOK AJI IBYX Pa3JIMYHBIX TEMIIEPATYP.

8. Kak BiMseT TMOBBIIIEHWE MacChl MOJIEKYJ Tra3a Ha BHJ pacHpeleieHus
Makcpemia? CrenaiiTe puCyHOK JUIsl MOJIEKYJT IBYX Pa3JIMYHbIX Macc.

9. Bo ckoibKO pa3 M Kak M3MEHUTCS CPEAHsIsl CKOPOCTh ABMXKEHHUS MOJIEKYJ MpPH

nepexo/ie OT KUCIOPo/ia K BOJIOPOAY?
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10.I1pu xakux ycIOBUSIX paclpeneieHre MOJEKYJI ra3a Mo CKOPOCTSAM OINUCHIBACTCS

pacnpenenenueM Makcsemia?

Pa6ora 2.6 bapomeTrpuueckasi popmyJia

1. Kak pacnpeneneHsl MOJIEKYJbl HAEAIBHOTO Tra3a B OTCYTCTBHUM BHEIIHUX
CUJIOBBIX MOJIEH?

2. 1lpu u3MeHeHMM TemIepaTyphl Ta3a MEHSETCS JIM JaBJI€HHE Ta3a Ha HYJIEBOM
BBICOTE? A KOHIIEHTpPALHs MOJIEKY?

3. UTo mpoucXOoIuT ¢ KOHIEHTpAIMEH ra3a Ha HyJIEBOW BBICOTE NMPU YMEHbBIICHUU
TEMIIEPATYPHI?

4. Kaxo#t 3@ ekt ncrnonb3yercs A ONpeIeleHUs] YaCTOThl KoJieOaHU OCHOBAaHUS
npubopa, MOJEIUPYIOLIEro TEMIOBOE JBUKEHUE MOJIEKYJI?

5. Kakum oOpazom B JaHHOI pab0OTe MOKHO MEHATh «TEMIIEPATYPY razan?

6. MoXHO M MPOBOJUTH M3MEPEHHUS KOJMUYECTBA MEPECCUYCHUN MIapHKaMHU Jyda
(¢oTromaTunka Ha pa3HBIX BBICOTaX B TEUEHUE pa3Horo BpemeHu? OOocHyiiTe
CBOU OTBET.

7. Kakoil BuMI HMeeT 3aBUCUMOCTb JIOTapupma KOJUYECTBA MEPECEYEHUH OT
BBICOTBI?

8. Uemy paBeH yriaoBod Kod((UIMEHT 3aBHCHUMOCTH Jorapupma KOJIHMUecTBa
MePECEYCHUN OT BBICOTHI?

9. Kak yrioBo#t K0dQHUIIMEHT 3aBUCIMOCTH JIoTaprdMa KOJINYeCcTBa MepeceueHuit
OT BBICOTHI 3aBUCUT OT MAaccChl IIAPUKOB? A OT 4acTOThl KOJeOaHW OCHOBAHMS

npubopa i1t MOIETUPOBAHUS TETIOBOTO JBUKCHUS?

Pabora 2.9 Onpenesenue cpeaHeii JJMHbI ¢B00OAHOr0 npodera u 3¢ GeKTHBHOIO
AUaMeTpa MoJIeKyJ BO3AyXa
1. Yro Ha3piBaeTCs MIMHOW cBoOoAHOrO mpobera? DPpGhEeKTUBHBIM JTUAMETPOM

MOJIEKYH?

30



[ToyunTe BbIpa)KEHHUE I CPEHETO YMCIIA CTOJIKHOBEHUN B CEKYHAY MOJIEKYJIbI
UJCAIBHOTO Ta3a ¢ JPyruMu MoJiekyigamu. Kak MOXXHO OOBSCHUTH Haaudue
mHOXuTers 272 B aTOM BBIPAKEHUU?

3anummre GopMyily cpelHel JIMHBI CBOOOJHOrOo npobOera MOJIEKyJN Traza. Jrta
BeIMYMHA c1a00 3aBUCUT OT TeMmriiepaTyphl ra3a. [louemy? Kak oHa 3aBuCHUT OT
JaBJIeHus raza?

Kakoit ¢dopmymnoil BelpakaeTrcs cpeaHsis apu@MeTHUecKas CKOPOCTh MOJIEKYII
raza?

Hamummre ypaBHenne Knanelpona-MeHzeneeBa uisi OTHOTO MOJIS MIAEAJIBbHOIO
rasa ¥ Juisi Jito0oro KoJu4ecTna rasa.

Urto naswiBaercs uuciaoM Jlommuara? Yemy oHo paBHO? Kak HaWTH 4YHCIO
JlommuaTa yepes3 4ucio ABorajapo?

Bs13K0CTB Ta30B Kak sIBJIEHUE MIEPEHOCA MOJIEKYJIaMH KOJIMYECTBA JBUKCHHUS.

BriBon paboueit popMyIibl.

PaGota 2.8 Onpenesienne MOJIIPHO Macchl U IJIOTHOCTH BO3yXa

1.
2.

Urto Takoe Mosb? Kak cBsI3aHbI MOJIb ¥ YUCIIO ABOTaIpo?

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU BEIIECTBA, HUX
AKCIIEPUMEHTAIbHOE 00OCHOBAHHUE.

Kakoli ra3 Ha3piBatoT uacanbHbiM? [IpyM Kakux yCHOBUSIX AJISI pEAJIbHBIX T'a30B
MOKHO MPUMEHSATH (POPMYJIbI, MOTYUYEHHBIE 17151 UACAIbHOIO raza?

Hamucate ypaBHEHHE COCTOSIHUA UAealbHOro rasza. [lomyuuTs u©3 Hero
YPaBHEHUS U30IIPOLIECCOB.

3anummre U chopMyIUpYyUTE NEPBOE HAYATIO TEPMOJIUHAMUKHU.

Uto Ha3bpIBaeTCs YHCIOM cTerneHerd cBoOoabl Tena? OOBSICHHUTE, CKOJIBKO H
no4yeMy cTerneHel cBOOOAbl UMEET OJHOATOMHAs, AByXaTOMHasi, Tpex- (1 OoJee)
aTOMHasi MOJIEKyJia rasa.

[IpumeHuTh IEPBOE HAYATIO0 TEPMOJIUHAMHUKH TIPU OOBSICHEHUN U30ITPOIIECCOB.

BriBos paboueit popMyIibl.
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Pa6ora 2.16 Onpenesienue BA3KOCTH kuakocTu mo metoay Ilyaseiian

1.

OOBsACHUTH BO3SHUKHOBECHHE BI3KOCTH IIPpH IBUKCHUHU KUAKOCTH.

. Kak BsSI3KOCTB KHUIKOCTHU 3aBHCUT OT TCMHCpaTprI?

. Kakoe Teuenue xuakocT Ha3bIBaeTCs JJaMUHApHBIM? TypOyIeHTHBIM?

2
3
4.
3)

Yemy paBHO uncino PeitHonbaca? O yem OHO TOBOPHT?

. BeiBectu dopmyny Ilyazeitns mist odbema KUIKOCTH, MPOTEKAIOMIEH dYepe3

cedyeHue TpyObl paanyca R B equHuIly BpeMeHH.

Pabota 2.17 OnpenesjieHue OTHOLIEHHUS] TEMJI0EMKOCTeH BO31yXa NMPU MOCTOAHHOM

AABJICHUU U NMOCTOSIHHOM o00beme MeToaoM Kiiemana u /lezopma

1.
2.

3anummre U chopMyIUPYNUTE MEPBOE HAYATIO0 TEPMOJTUHAMUKHY.

Yto Ha3pIBaeTCA YAEABHOM TEIUIOEMKOCTBIO BemecTBa? TermIoeMKoCTbO?
MonspHOU TEMIOEMKOCTBIO?

UeM omiM4aroTca yAedbHAasE M MOJIAPHAS TEIUIOEMKOCTU? VYKaXuTe UX
Pa3sMEPHOCTH U CBA3b IPYT C APYTOM.

Uto Ha3pIBaeTCs YHUCIOM cTerneHerd cBoOoabl Tena? OObBSICHHUTE, CKOJIBKO H
oveMy CTerneHel CBOOOIBl UMEET OJHOATOMHAs, AByXaTOMHas, Tpex- (1 Ooee)
aTOMHas MOJIEKYJIa ra3a.

Hcnone3yss TmepBoe Hayalo TEPMOJAMHAMUKH, I[IOJIYYUTE BbIpaKEHUE A
MOJISIPHOM TETJIOEMKOCTH MPHU MOCTOSTHHOM 00bEME UACAIBHOIO T'a3a, MOJIEKYJIbI
KOTOPOTO UMEIOT | CTEeTIeHEH CBOOOIBI.

[Tonyuure ypaBHeHue Maiiepa, CBS3BIBAIOLIEE MOJSPHBIE TEIUIOEMKOCTH
MJIeaJIbHOTO Ta3a MPHU MOCTOSHHOM JaBJICHUU U TIOCTOSIHHOM o0beMe. OObSICHUTE
dusnueckuii cMbIC TIOCTOSHHOW R B ypaBHeHun Mailiepa U yKaxHUTE €€
Pa3MEPHOCTb.

Kak BwIpaxkaercsi oTHouieHue TerioemkocTerd y=Cp/CV yepe3 4uucio CTeneHeu

cBO0O/IBI 1 MOJIEKYJT H/I€aJIbHOTO ra3a?

32



8. Ilouemy TemIO0EMKOCTh Ta3a 3aBUCUT OT YycioBuUd HarpeBanusi? Kakas wus
terioemkocTet Cv u Cp Gouibliie U mouemy?
9. Kakoii mporecc HazwpiBatoT amuabatudeckuM? [lomyunte ypaBuHenue Ilyaccona

JUISL aauabaTHYeCcKoro mpoiiecca.

Pabota 2.4c Omnpenenenne Ko3(pGuIHEeHTa BHYTPEHHEI0 TPEHUSI KHUIAKOCTH IO

Metoay Crokca

1. OOBsICHUTH BOBHUKHOBEHHUE BSI3KOCTH MPHU JIBUKEHUU KUJTKOCTHU.

2. Kak BSI3KOCTh JKHJIKOCTH 3aBUCUT OT TEMITEPATypPhI?

3. Kakoe TeueHnue >XUIKOCTH Ha3bIBaeTCs JaMUHApHBIM? TypOyaeHTHBIM?
4. Yemy paBHo uucio PeitHonbaca? O yem OHO TOBOPUT?
5

. BeiBecTu pabouyro hopmyy.

Iloozomoexa kK umoz060i KOHMPONLHOU padome
[ToaroToBKa K MTOTOBOMY TECTHPOBAHHUIO 3aKIIOYACTCS B MPOCMOTPE KOHCIICKTOB

JIEKIUM, MATEPUAIOB TPAKTUYECKUX 3aAHATHM.

Iloozomoeka K 3auemy unu IK3amMeHy

3ayeT M HK3aMEH HAalpaBJICHbl HA MPOBEPKY 3HAHWW, YMEHUW M HABBIKOB,
KOTOpbIE CTYIEHT npuoOpeTaeT B TeueHue cemectpa. llpu  perynsipHOi,
CUCTEMaTHYEeCKON paboTe B CEMECTpPE, CBOEBPEMEHHOM OTYETHOCTH MO 3aaHUsIM,
CTYICHTY He TpeOyeTcs JOMOJHUTEIbHOE BpeMsl Ha MOJATrOTOBKY K 3K3aMEHY (3auery),

OH OLICHKY IIOJIy4YaeT IO PEUTHHTY.
TpeOoBaHus K MpeACTABICHUIO M 0)OPMIICHHIO CAMOCTOATEIbHOM Pa0d0ThI
e JlaGoparopHbie pabOTHI

N3yyeHue MEeTOIMKHU BBIMOTHEHUSI paOOThI MPOU3BOJUTCS CTYIEHTAMHU JI0
Hayasa 3aHATUI CaMOCTOSITENIFHO U BKIIIOYAET B ce0s M3yueHue Gu3nyecKou cyTu

HCCIICIYCMOTO SIBJICHUA U HpHHHHHH&J’IBHOﬁ CXCMBI BKCHepHMeHTaHBHOﬁ
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YCTaHOBKH. JIJIsl 3TOro B Hayajie KaxJa0ro METOAMYECKOrO YKa3aHHsI UMEETCS KpaTKUn
TEOpEeTUYECKU Marepuan. JlONMOJHUTENbHBI MaTepuanl MOXHO IOJY4HUTbh, H3ydas
yueOHYI0 M HAy4YHYIO JIUTEpaTypy, CHHCOK KOTOPOM MPHUBOJUTCS B KaKIBIX
METOJUYECKUX YKa3aHusX. [locie H3yueHus: TEOpEeTHYEeCKOro MarepHuana CTYAEHT
JOJDKEH 3HaThb OTBEThl HA KOHTPOJbHBIE BONpPOCHL. B Terpaam s j1abopaTOpHOTO
MpakTUKyMa (paboyast TeTpajib) AOKHBI OBITH MOATOTOBJICHBI PACUETHBIE

(dbopMyIibl, TaOAULBI U 3aIUCH M3MEPEHHBIX 3HAUCHUMN, BBHIYEPUEHA DJIEKTpUUYECKas

IMpUHOUIINAJIbHAaA CXCMa BKCHepHMeHTaHBHOﬁ YCTaHOBKH.
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MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUHCKON ®EJEPALIUM
denepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

[Ipunoxenue 2

IHIKOJIA ECTECTBEHHBIX HAYK IB®Y

®OH/I OHEHOYHbLIX CPEJACTB

10 JUCHUITIINHE 110 JUCIUITIIMHE «Pu3ukar»

05.03.06 — «Dxoynorus 1 MPUPOIONOIL30BAHUE
[Tpodunb «Ixonorus»
dopma MOJArOTOBKH — OUHASA

BraanusocTok
2018
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KpuTtepun oieHKH 0TBeTa CTy/IeHTAa Ha IK3aMeHe

bamner

Ouenka

TpedoBanus k chpopMHPOBAHHBIM
KOMIIETCHUAM

100-85

OTJINYHO

OTBeT CTyA€HTa JEMOHCTPUPYET MPOYHbBIC
3HaHUSA (PU3MKH, OTJIMYAETCS TIIyOMHOH U
MOJTHOTOW  PACKPBITHS ~ TEMbl;  BJIaJICHUE
TEPMUHOJIOTHYECKMM  almapaToM;  YMEHHE
OOBSCHATH CYITHOCTb, SIBIICHHWH, IPOIIECCOB,
JenaTth BBIBOJBI M 00OOIIEHHS, J1aBaTh
apryMEHTUPOBAHHBIE  OTBEThI,  MPUBOJUTH
MIPUMEPHI

84-73

XOPOIIO

OTBeT CTyJeHTa MOKA3bIBAET MPOYHBIC 3HAHUSA
(bU3UKKM, OTIMYACTCA TIYOMHONW M IOJHOTOM
PaCKpbITUSA TEMBI; BJIaJICHHUE
TEPMUHOJIOTUUYECKUM  ammnaparoM;  YMEHHUE
OOBSICHSITh CYIIHOCTh, SIBIICHHI, MPOIIECCOB,
COOBITHH, JI€JaTh BBIBOJABI M OOOOIICHHS,
JaBaTh apryMEHTUPOBAHHbIC OTBETHI,
MPUBOAUTE mpuMepbl. OAHAKO JOMYyCKaeTCs
OJIHA - IBE€ HETOUYHOCTH B OTBETE.

72-61

YI0BJIETBOPHUTETHHO

OTBeT CTyneHTa, CBUJETEIbCTBYIOUIMH B
OCHOBHOM O 3HAaHMHM (U3UKHU, €€ OCHOBHBIX
3aKOHOB M TeopuH, cinabo chopMUPOBAHHBIMU
HaBBIKAMM  aHaJINW3a SBJIEHUMN, IIPOLIECCOB,
HEJ0CTaTOYHBIM YMEHUEM JaBaTh
apryMEHTUPOBAHHBIE OTBETBI M IPUBOJUTH
IPUMEPBL; HEAOCTaTOYHOW JIOTMYHOCTBIO U
IIOCJIEI0BATEIBHOCTEIO OTBeTa. Jlomyckaercs
HECKOJIBKO OIINOOK B COAEPKAHUM OTBETA.

Meunee 61

HEYJTOBJICTBOPUTEC/IBHO

OTtBer cTyneHTa, oOHapY>KUBAIOUIUII HE3HAHUE
(GU3MKY, OTIMYAOLIUICS HE3HAHUEM OCHOBHBIX
3aKOHOB TEOPUH, HEC(OPMHUPOBAHHBIMU
HaBbIKAMH AaHAIW3a SBJICHUW, IPOLECCOB;
HEYMEHHMEM  JaBaTb  apryMEHTUPOBAHHBIE

OTBCTHI.
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10.

11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

Bonpocel K 3a4éty (3K3aMeHy)

Paznen 1 <MEXAHUKA»

Kunemarnka MarepuanbHoi Toukd. [lepemenienue, CKOpoCcTh, YCKOPEHHE.
Kunemarnueckoe YpaBHEHHE PaBHOMEPHOTO 151 PaBHOIIEPEMEHHOTO
MPSMOJIMHEUHOTO IBUKEHUS.

Y CcKOpeHHE U €ro COCTaBIIAIOLIME.

Cuctemsl otuera. [IpeobpazoBanus ["anunes. [IpeodpazoBanus Jlopeniia.
CrnenctBus u3 npeobpazoBanuii Jlopenma:

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH COOBITHIA;

OTHOCUTENBHOCTH AJIUTEIBHOCTH COOBITHIA; apaoKC OJIM3HEIIOB,;
OTHOCUTENBHOCTH pa3MepoOB U (POPMBI Tel

PenstuBrucTCcKME peoOpa3zoBaHusl CKOPOCTEN

Cuia. Macca. Imniynbce. 3akonsl HeroTOHA.

CBoOomHOE U HECBOOOJHOE JBUKEHUS MaTepUalibHOM TOUYKH. J[BIDKEHHE Tena B
OJTHOPOJHOM CHJIOBOM I10JIE TATOTEHHSI.

CucremMa MaTepualbHBIX TOYEK, €€ HMIYJbC. 3aKOH COXPAaHEHHS HMITyJIbCca
CUCTEMbI MATEPUAIIBHBIX TOYECK.

[loHATHE O MOMEHTE CHJIbBI U MOMEHTE HMITYJIbCA OTHOCHTEIIBHO OCH U TOYKHU.
YpaBHEHUE MOMEHTOB MEXAHMYECKON CHUCTEMbl OTHOCHUTEIIBHO TOYKH. 3aKOH
COXpPaHEHHUSI MOMEHTa UMIYJbCa MEXaHUYECKON CUCTEMbl OTHOCUTEIHHO TOYKHU U
OCH.

Pabora. Momuocte. DHeprus. Kunertnueckas sueprus. PenstuBucrckas dopma
KUHETHUYECKOU YHEPTUMU.

[Torenuuanbabie cunbl. [loTeHnmanbHas sHeprud. [loTeHunanbHas >HEpPTUs CUI
YOPYTOCTH.

3aKOH COXpAaHEHUsI SHEPTUU B MEXAHHKE.

I{enTpanpHbIl yaap mapos.

3akonsl Kemiepa. 3akoH BceMupHoro taroreHus. OnwiT KaBenauina.

[ToTeHuMan W HAOPSKEHHOCTh TPABUTALMOHHOTO TIOJS, CBA3b MEXAY HHMHU.
OKBHUBAJIEHTHOCTh MHEPTHOM W TPAaBUTALMOHHOMW Macc. OKCIEPUMEHTAJIbHAS
MIPOBEPKA 3KBUBAJIEHTHOCTH.

Kocmuueckue ckopoctu. Pacuet 1 u 2 ckopocTei.

[TocTynarensHOE U BpallaTelbHOE JBUKEHUS TBEpAOro Tena. LleHTp Macce u 3akoH
ero aBvxeHus. OCHOBHOM 3aKOH JMHAMHUKH BPAIATEIbHOTO JBHXKEHUSI TBEPAOTO
Tesna. 3aKOH COXpaHEHUs MOMEHTa UMITYJIbca TBEPJOro Tea.

MoOMEHT HHEpLUHMH Tejla OTHOCUTEIbHO OCH M TOUYKH. BBIYMCIEHHE MOMEHTOB
WHEPIUU CTEepXKHS (AMCKA) M Tella BpAllleHHs] OTHOCUTENIBHO OCH, MPOXOASIIEH
yepes [EHTP MacChl Tela.

Teopema ['toiirenca-Ilrerinepa. Ilpumenenne teopemsl ['toirenca-llreitnepa mis
BpaIllaTeNIbHOTO JBIKCHUS IWIMHAPA, JUCKA, CTEPKHA U IIapa OTHOCUTEIHHO
OCeil, HE MMPOXOSIINX Yepe3 LIEHTP MAcCChl TEJa.
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21.
22.

23.

24,

25.

26.

217,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kunernueckast 3HEprusi BpallaTeIbHOIO JBUKEHUS TBEPAOro Tela.

Buner u tunel nedpopmanuii. Hanmpspkenue u ycunue. Moaynu FOsra u cnBura.
Koaddunuent Ilyaccona. [{luarpamMmma pactskeHusl.

Heunnepuuansaele cucremsl oTcuera. Cuibl MHEPUUHU. 3aBUCUMOCTH YCKOPEHHS
CBOOOJHOTO MaJCHHS OT HIMPOTHI MECTHOCTH.

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

MoJieKyIIpHO-KUHETHYECKas TEOpHUsl BEIIECTBA. XapaKTEPUCTHKU MOJEKYNI H
KOJINYECTBA BEILIECTBA U CBA3U MExAy HUMH. [locTosiHHBIE ABOTaipo u Jlommuara.
ArperatHple COCTOSIHUSL BewlecTBa M WX mnpu3Hakd. CraTUCTUYECKUAd U
TEPMOJMHAMHYECKUN METO/IbI B MOJICKYJISIPHOHN (PU3HUKE.
OMIUPUYECKHE Ta30BbIE 3aKOHBI, PAaCIIMpPEHUE TBEPABIX Teil. MneanbHbll ras.
MouiekynsipHO-KUHETHYECKask TEOPHsI HI€aJTbHOTO Ta3a.
JlaBneHue wuAceasbHOrO rasza. BbIBOJ OCHOBHOIO YpaBHEHHS MOJEKYJSIPHO-
KMHETUYECKOW TEOPHUH HJICAJIBHOTO Ta3a.
Temnepatypa u ee (U3NYECKUH CMBICT B MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUU
(TernI000MeH U TepMOJIMHAMUYECKOE PAaBHOBECUE, TEPMOMETPUUECKOE CBOMCTBO U
TEPMOMETPHUYECKAsI BeJIMUMHA). TepMoaguHaMudecKas IIKaja TEMIEPaTyp.
BelBO  ypaBHEHMs  COCTOSIHMSI ~ MACAJIBHOrO  rasa.  HMsompoueccbl U
COOTBETCTBYIOILIME UM 3aKOHBI HJealbHOTO raza. M3orepmuueckuii korpduuueHt
C)KMMAEMOCTH, TEMITEPATypPHBII KO3 (PULIUEHT.
CkopocTu Ta30BbIX MOJEKyd. M3MepeHue CKOpPOCTH Ta30BbIX MOJEKYT (OMBIT
[IITepHa, METOT MOJIEKYJISIPHBIX ITyYKOB).
Pacnpenenenne MaxkcBemna. HauBeposTHeWIas CKOPOCTb CpedHssI U CPEAHE
KBaJpaTuyHasi CKOpocTU. CBA3b MEX]y XapaKTEPHBIMU CKOPOCTSIMHU.
Pacnpenenenne bonbumana. bapomerpuueckas dopmyna u 3akoH bosjblimana
(BBIBOT).
bpoyHOBCKOE NBUKEHUE.
DNEeMEHTbl MOJEKYJSIPHO-KMHETUYECKOW TEOPUH HEPABHOBECHBIX IPOLIECCOB:
PaBHOBECHOE M HEPaBHOBECHOE COCTOSIHMS, IMPOLIECCHI PEJIAKCALMM U IPOLECCHI
nepeHoca.
O¢ddextuHbii tuametrp U 3PGEKTUBHOE CEUeHHE MOJIeKy raza. CpenHss JIMHA
cBOOOTHOTO MpobOera (BIBO) U pacmpe/ielieHue CBOOOIHBIX TPOOETOB YaCTHII.
[loTeHmanbHas KpuBash MEXMOJIEKYISIPHOTO B3aUMOJCUCTBUS M 3aBUCUMOCTh
3¢ (HEeKTUBHOTO qUaMeTpa U JJIMHBI CBOOOJHOTO MTpodera MoJIeKysl OT TEMIIepaTypbl
Y JaBJICHUS JJIs Ta30B U KUIAKOCTEH.
OO6mast Teopus mpoueccoB mepeHoca B razax. JAuddysus u camoauddysus.
Koadduument auddy3un u ero 3aBUCUMOCTh OT TeMIIEpaTyphl U JaBJICHUS.
OO01mast Teopusi MPOIECCOB NEPEHOCa B ra3zax. BA3KOCTh WM BHYTPEHHEE TPEHUE.
KoadduimeHT BI3KOCTH U €0 3aBUCUMOCTh OT TeMIIepaTyphl U AaBJICHUS.
OO6mast Teopusi MPOIECCOB TEepeHoca B ra3ax. TermonpoBoaHocTh. Koadduiment
TEIJIONPOBOJHOCTH U €r0 3aBUCUMOCTb OT TEMIIEPATYPHI U JaBICHUS.
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41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

ol.

52,

53.
54,

55.

HyneBoe Hayano trepmMoauHaMuKu. TepMOAMHAMUYECKUE NPOLIECCHI: PABHOBECHBIE
WM KBa3UCTAaTHYECKUE, OOpaTUMbIC U HEOOpATUMBIE, KPYTOBBIEC WU ITUKITNIECKHUE.
[lepBoe Hayano TepMOAMHAMUKH. BHYTpeHHss1 3Heprus, paboTa W TEIUIOTa.
[IpuHIMT 3KBUBAJIEHTHOCTH TEIUIOTHI U Pa0OTHI.

TennoeMKocTh UACATBHOIO raza. TemioeMKoCTh ra3a npu MOCTOSHHOM 00beMe U
MOCTOSTHHOM JaBJieHnu. Yucmo cremeHeit cBoOoasl. BriBoa ypaBHeHms Pobepra-
Maiiepa.

AnuabatHbiii nporecc. BeiBon ypaBHenusi Ilyaccona. Pabora mpu amuadaTtHOM
MIPOIIECCE.

[TonuTpomnHsliii pouecc. BeIBoA 1 aHAIN3 ypaBHEHUS OJIUTPOIIBL.

Kitaccuueckast Teopusi TEINIOEMKOCTH Ta30B U TBEPABIX Tea. 3akoH Jlromonra-IITu.
HenmocraTku kiaccuueckoil TEOpUH TETLIOEMKOCTH.

DJeMeHTbl KBAaHTOBOW TEOPUU TEIJIOEMKOCTH TBEPIBIX Ted. Teopus u (opmyna
OitnmreitHa. Teopust u 3akoH Jle6as. Temneparypa JleOast 1 pu3MUecKuili CMBICTT
TemMiiepaTypsl Jlebas.

Bropoe Hauwano tepmoauHamukud. OOpathuMmble U HEOOpAaTUMBIE MPOLIECCHI.
@opMyIMpPOBKM BTOPOro Hawana TtepMmoanHamuku Kraysmyca, KenbBuHa u
[Lmanka. KIIJI TeruioBoi U XOJOAWIBHOM MAIIMHBI.

WNneanbubiii 00patuMblil (kBazuctatudeckuii) nponecc. [ukn Kapuo. PabGorta u
KII/ nuukna Kapno.

Teopema Knay3unyca o mpuBEIEHHOW TEIJIOTE. DHTPOINHUS U TEPMOJAUHAMUYECKUI
CMBICJI SHTPOIIUU B UI€aJIbHOM 00paTUMOM IPOLECCE.

CTaTUCTUYECKHI CMBICII BTOPOTO Havana tepMoauHamuku. @opmyna boibiimana
UL SHTPONMHU. 3aKOH Bo3pacTaHusi dHrponuu Kiaysmyca. OHTpomnus
HEOOPAaTUMBIX ITPOLIECCOB.

Peanbubie rasel. YpaBHenue Ban-nep-Baanbca. Pacuer mompaBok Ha oObeM u
JABJICHUE peaNbHOro raza. Mu3nyeckuil CMbBICI MOCTOSHHBIX B ypaBHEHUMM BaH-
nep-Baanbca.

Teopetnueckne H30TEPMBI pealbHOro rasa Ban-gep-Baansca. Kpurnueckoe
COCTOSIHME BEILIECTBA U KPUTHUECKUE MMAPAMETPHI COCTOSTHUSA BEIIECTBA.
BHyTpeHHss SHEprus peaabHOTO rasa.

SBneHuss Ha TpaHuLE XKUIAKOCTU. [lOBEpXHOCTHas SHEPIrUsi U IMOBEPXHOCTHOE
HaTspKeHue. JlaBiieHue o U30rHyTOU MOBEPXHOCTHIO.

CmaunBanne u HecMaunBanue. Kanwuisapuele siinenust. @opmyia Jlamnaca.

Pazgea 3 «QJIEKTPUYECTBO U MAI'HETU3M»

1. DnekTtpuueckue 3apsiabl W HUX CBOMCTBA. B3amMojelCcTBHE JJIEKTPUYECKUX
3apAnoB. 3akoH KyioHa.

2. Dnextpudeckoe mojie. HampspkeHHOCTh mojsi. BekTop HampsiKeHHOCTH TOJIS
ToYeyHOro 3apsana. lIpuHumn cynepnioduumu nosei. Ilone 3ieKkTpuyeckoro
JTATIOJIA.
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3. I'papuueckoe  u3o0OpakeHue  anekTpuyeckux  morneil. Ilotok  BekTopa
HaMpsKEHHOCTH 3eKTpuueckoro nojisa. Teopema Octporpanackoro - ['aycca u ee
MPUMEHEHUE K PACUETY MOJIEH.

4. PaboTa cui 1oJis MpH nepeMenieHnu 3apsaaoB. [loTeHman 3nekTpudaeckoro mois.
Hupkynsust BEKTOpa HaIPsHKEHHOCTH. DKBUIIOTEHIMATIBHBIE IOBEPXHOCTH.

5. IloTeHnman moJyis TOYEYHOrO 3apsijia, CUCTEMBbI 3apsaoB. CBsA3b MOTEHUMANA U
HaIPSKEHHOCTH TOJIS.

6. Ilonmspuzanus ANAIEKTPUKOB. JudnekTpudeckas npoHuaeMoctb. CBOOOIHbIE U
CBSI3aHHBIC 3aPSIBbI.

7. TlonspHble W HEMNOJsIpHbIE MOJEKYbl. [lonspu30BaHHOCTL M €€ CBA3b C
MOBEPXHOCTHOM MJIOTHOCTBIO MOJISIPU3ALUOHHBIX 3aPsI0B.

8. Dnektpuyeckoe nosie B auaniekTpukax. Teopema Octporpajackoro - ['aycca s
MoJIsl B JUAJEKTPUKax. BEKTOp 3JEKTPUUYECKOTO CMELIEHUA. ODJEKTpHYecKas
BOCITPUUMYHMBOCTB U €€ CBSI3b C JUAIEKTPUYECKON TPOHUIIAEMOCTHIO.

9. DnekTpuyeckoe MmoJie Ha TPaHMIIe pa3zelia ABYX JUIICKTPUKOB.

10.OnexTpuyueckoe TOJ€ 3apsLDKEHHOTO TPOBOJHWKA. YCJIOBHUA PABHOBECHS W
pacnpenesieHue 3aps/10B B MPOBOAHKMKAX. HanpskeHHOCTh MOl y MMOBEPXHOCTH
3apsYKEHHOTO MTPOBOJHUKA U €€ CBSI3b C TOBEPXHOCTHOM INTIOTHOCTHIO 3aPSI0B.

11.I1poBOTHUKH BO BHEIIHEM 3JIEKTPUUECKOM T0JIE. DIEKTPOCTATHYECKAs 3aIUTa.

12.21eKTpOeMKOCTh YEIUHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTb KOHJIEHCATOpA.
[lnockuit, chepuueckuii W UUIUHAPUYECKUN KoHAeHcaTopbl. CoeanHEeHHE
KOHJIEHCAaTOPOB.

13.DOHeprusi cucTeMbl HEMOJBHKHBIX TOUYEUYHBIX 3apsOoB. DHEPrusl 3apsHKEHHBIX
IPOBOJHUKOB. DHEPIUs 3apsHKEHHOTO KOHAEHCATOpa.

14.OHeprus U WIOTHOCTh SHEPTUU HNEKTPUUECKOTO OIS,

15.0Onexktpuyeckuii TOKk. EnuHMIa wW3MepeHHs TOKa - ammep. YCIoBHUS
BO3HUKHOBEHUS JJICKTPUYECKOTO TOKAa. 3akoH Oma [Jis y4yacTKa OJHOPOIHOM
LETIH.

16.ComnporuBnenne npoBoaauka. Juddepernuanpaas popma 3akoHa Oma.

17.Croponnue cunbl. Onekrpoasuwxymas cuna (DAC). 3akon Owma s
HEOJHOPOJHOI'O0 y4YacTKa M JUIs 3aMKHYTOW nenu. HampsbkeHne Ha 3axuMax
MCTOYHHKA.

18.PaGora W MOIIHOCTH TOCTOSSHHOTO ToKa. 3akoH Jxoyns - JleHma.
Huddepennmansuas hopma 3akona oy - Jlenna.

19.Pa3BerBnennsie nenu. [IpaBuna Kupxroda.

20.Knaccudukanust TBepAbIX Te (MPOBOAHUKHU, TUAIEKTPUKH U TIOIYIPOBOTHUKH).
IIpupoma toka B Meraymax. HccnenoBanuss Manpensimirama u Ilamanexcn,
Crroapta u TonmeHa.

21 Knaccuueckast  DJIEKTPOHHAs  TEOPHUS  DJIEKTPOINPOBOJMMOCTH  METAJUIOB.
OObsicHenue 3akoHa Oma.

22 Kiaccuueckasi  DJIGKTPOHHAs  TEOPHUS  DJIEKTPOINPOBOJMMOCTH  METAJUIOB.
O06Bbsicuenue 3akoHa Jlxoyns — JleHa.

23.3aBUCUMOCTb COTIPOTUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.
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24 TpyAHOCTH  KJACCHUYECKOH JJIEKTPOHHOW TEOpUU  BJIEKTPONPOBOAUMOCTH
METaJIOB.

25.11lonsATHE O COOCTBEHHOW W MPHUMECHOW MPOBOJUMOCTH TOIYIPOBOJTHHUKOB,
3aBUCUMOCTbB €€ OT TeMIIEpaTypbl U OCBEILIEHHOCTH.

26.27eKTPOIAUTHI. DIEKTpOIUTHYEeCKas: qucconuanus. [loaBmKHOCTh HOHOB. 3aKOH
OMa 1151 37IEKTPOJIUTOB.

27.2nextponu3. 3akonsl Papajes. OnpeneneHre 3apsiia HoHa.

28.MaruuTHOe ToJie AJNeKTpruueckoro Toka. Muaykius MarautHoro mnoss. Jlunuu
MAarHUTHOM MHAYKIMA. MarHuTHBIN MTOTOK.

29.3akoH buo - CaBapa - Jlanaca. MaruutHoe noJje npsiMoro, KpyroBoro TOKOB.

30.Iupkynsiuusg BeKTOpa MarHUTHOM WHAYKIMU. 3aKkoH MoyiHOro Toka. [lose
COJICHOMJIA.

31.Teopema ["aycca st MarHUTHBIX MTOJICH.

32.Cuna Ammnepa. Cuna B3auMOJICHCTBUS TapajlieIbHBIX TOKOB.

33.KoHTyp ¢ TOKOM B MarHUTHOM T10Jie. MarHUTHBI MOMEHT TOKa.

34.]leticTBHE AIEKTPUYECKOTO W MarHUTHOTO TOJICH Ha ABWXKYyIIUecs 3apsaasl. Cuira
Jlopennia. Omnpenenenue yAenabHOTO 3apsiia 3JjiekTpoHa. Dddext Xomia u ero
MIPUMEHEHUE.

35.0mbiTe1 Dapanes. Hampasnenue naaykunonsoro toka. [Ipasuio Jlenna.

36.25eKTPOABMKYIIIAs CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHAYKITUH.

37. BuxpeBoe aiiekTpuueckoe moJie.

38.CaMOMHAYKIIMS ¥ B3aUMOUHIYKIUSA. HIyKTUBHOCTh COJICHOMIA.

39.PaboTa cuisl Ammepa.

40.Toku npu 3aMbIKaHUU U pa3MBbIKAaHUU TEITH.

41.9Heprusi MarHUTHOTO TOJISI TOKa. DHEPTUs U IUIOTHOCTh SHEPTHMH MAarHUTHOTO
TTOJISL.

42 .MarHuTHoe ToJie B MarHeTukax. TeopemMa O MHUPKYISIIIHA MarHUTHOTO TOJIS B
BEILIECTBE.

43.CBsi3b WHAYKIIMM W HANPSHKEHHOCTHM MArHUTHOTO TIOJSI B  MAarHeTHKax.
MarnuTHast IpOHULIAEMOCTb U BOCTPUMMYHUBOCTb.

44 Knaccudukaiusi MarHeTMKOB. MarHMToMexXxaHW4yeckue sBJICHHsS. MarHuTHbIE
MOMEHTBI ATOMOB U MOJIEKYJI.

45.J]lnaMaraeTu3M 1 ero o0ObsICHEHHE.

46.1TapamarueTvsm u ero o0ObsICHEHHE.

47. deppomarnetuku. Teopus peppomaraerusma. ['ucrepesuc. Touka Kropu.

48.KBasucranmoHapHble TOKH. J[eWCTByIolllee W cpeaHee 3HAYCHHUS IEePEMEHHOTO
TOKaA.

49.MeTon BEKTOPHBIX JAWarpaMM. AKTHUBHOE COMNPOTUBIEHUE, €EMKOCTh H
MHIYKTHUBHOCTh B LIEMU NEPEMEHHOrO TOKa. 3akOoH Oma I Leny MEPEMEHHOTO
TOKA.

50.Pe3onanc B mociienoBaTeIbHOM 1ETH.

51.Pe3oHaHC B mapasuieIbHOM 1IeMH.

52.MourHoOCTh MEPEMEHHOTO TOKA.
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Pa3znea 4 «OIITUKA)»

1. 3aKoHbBI reOMETPUYECKON ONTUKH. AOCOIOTHBIA U OTHOCUTENBbHBINA MMOKAa3aTean
IpeoMJIeHUs. SIBJIIEHHE MOJHOTO BHYTPEHHETO OTPAKEHUS.

2. DieKTpoMarHuTHas mpupona cBera. ONTHYECKWH ¥ BUAUMBIA IHAMTa30HBI
AIIEKTPOMATrHUTHBIX BOJIH. BosIHOBOE ypaBHEHUE.

3. XapakTepuCTUKU CBETOBOM BOJIHBI. CKOpOCTh cBeTa. ['apmMoHHMYeckas BOJIHA.
[TInockue u cdepuyeckue BoJHBL. BonHoBOW ¢GpoHT. MOHOXpOMAaTUYHOCTh M
MOMEPEYHOCTh CBETOBBIX BOJIH. [IpUHIIUTI Cyneprio3Uliuy BOJIH.

4. NurepdepeHiuss MOHOXpOMAaTHUYECKMX BOJH. OnTHYeckas pa3HOCTh XOja.

VYcaoBus BO3HUKHOBEHHS HWHTEP(PEPEHIIMOHHBIX MaKCMMyMOB U MUHUMYMOB

(BBIBOM).

Pacuet nnaTepPepeHIIMOHHOIN KapTHUHBI OT IBYX UCTOYHUKOB.

WuTepdepeniuss B TOHKHX IUIEHKax. [loiockl paBHOTO HakJIOHA W pPaBHOM

TOJILUHBI.

/. Konbua HeroroHa.

8. IlpocBeTiieHHE ONTHKH.

9. Ilpunmun [rolirenca-dpenens. Metox 3ou Openensi.

10. Iudpakuus Openens Ha KPyTrJIOM OTBEPCTUH U IUCKE.

11. Indpaxuus Opaynrodepa. Judpakius cBeta Ha 1mIeTH.

12. lndpakunonHnas pemerka. JudpakiimoHHbIN CIEKTP.

13.Kpurepuii pazpemmmoctu Pees.

14 Pa3pemaroiias criocOOHOCTh U AUCTIEPCUSI PEUIETKH.

15.EcTecTBEeHHBIN U MONSIpU30BaHHBIN cBeT. JIMHEWHas1, KpyroBas, 3JUIMIITHYECKAs
NOJISIpU3aLINSL.

16.3akon Mauroca.

17.Tlonsipu3anus cBeTa NpU OTPAXKEHUH U MPEIOMIIEHMU. 3aKoH bprocTepa.

18.JIBoitHOE MyUenpenoMIeHHE B aHU30TPOITHBIX KpHCTAIIaX. JJuXpon3m.

19.TTonsipu3armoHHBIC TTPUOOPHI.

20.lucniepcust cBeTta. DJCKTpoHHAS Teopus aucnepcun. Dopmyna 3empMmeriepa
(BeIBONT). HOopManbHas 1 aHoManbHasi IUCTIEPCHUS.

21.TenioBO€ HM3Iy4YeHHE M €T0 XapakTepucTUKH. OTIuYre OT JIFOMHHECIIEHTHOTO
U3IIyYEHUS.

22.3axonbl Kupxroda, Credana-bonsiimana u Buna.

23.KBanToBas runoresa u popmyina [Inanka.

24.®otoH. Macca, ummybc (poToHa.

25.9¢dexT KomnTona.

26.@otorpdexr. Buasr  dotodrddexra. 3akonsl BHemHero GdoTodrddexra.
VYpaBHeHue DifHIITeHA U 00BSICHEHHE 3aKOHOB (poTordekTa.

o ol
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Kpurepuu oueHUBaHMS TECTOBbIX 3aIaHUM

Kpumepuu oyenusanus mecmogvix pabom cmyoeHmos:

TecTsl copepkaT pa3HbIE THUIBI BOIPOCOB: BOMPOCHI C BBIOOPOM MPABHUIBHOTO
BapHaHTa OTBETa, BOIMPOCHI, B KOTOPHIX HEOOXOAMMO BCTaBUTH MPOIYIIEHHOE CIOBO
win (ppasy, BOIpockl ¢ HEOOXOAUMOCTbIO YCTAaHOBJIEHUSI COOTBETCTBUS. [IpaBuiibHbBIE
OTBETHI Ha BOIIPOCHI OLICHUBAIOTCA CIAEAYIOIIUM 00pa3oMm:

e (0,5 Oamia MOXHO TIOJYyYUTh 3a MPABUJIIBHBII OTBET Ha BONPOC C BbIOOpOM 1

PaBUJIHLHOTO OTBETA U3 MPEAJIOKEHHBIX; 1 0ayul cTaBUTCA 3a MPAaBWIbHBIA OTBET
Ha BOIIPOC € IPOIYIIEHHBIM CJIOBOM;
e Ot 1 n0 3 GayyIOB MOXHO TOJIYYUTh 32 Pa3BEPHYTHIM OTBET B 3aBUCHMOCTU OT

CTCIICHHU PACKPLITHA COACPIKAHUA BOIIPOCA.

3a KaXIblii TECT BCEro MOXKHO MoiyuuTh 30 OamioB. 3a ceMecTp MPOBOIUTCA 3
TecTa (JiBa MO pasjenaMm U OAWH UTOTOBBIN). [IpuMepsl TECTOBBIX 3aJaHUN TIPUBEIACHBI
HIDKE.

bannei 3a Bce orBeThl HOpMupytoTcs Ha 100%.

[TporieHT BEpHBIX OTBETOB MO TECTY OLICHKa

86% u BbIIIIE OTIMYHO/3a4TEHO

71-85% Xopo110/3a4TeHo

51-70% VY 10BIETBOPUTENBHO/3aUTEHO
Menee 50% HeynoBneTBopuTenbHO/HE3aUTEHO
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