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AHHOTAIUA
padoueil mporpaMMbl y4eOHOM T CHUILIUHBI «OCHOBBI (PU3HKN»

Pabouas mporpamma yueOHo# nucruruiniabl «OCHOBHI (pu3uKm» paspaboTaHa AJis
cTtyneHToB 1 m 2 kypca OakanaBpuara mno HampaieHuto 05.03.06 «3Okomorust u
IPUPOAOIIOIB30BaHKE» pa3paboTaHa Il CTYACHTOB OakanaBpuaTa MO HaIpaBJICHHUIO
05.03.06 «Dkoisiorusi U NPUPOAOINOIH30BAHKUE» B COOTBETCTBUU C TPeOOBAHUSIMU
OOpazoBaTeNbHOIO  CTaHJAApTa,  CaMOCTOSITENIbHO  ycTaHoBlieHHOro  JBOVY,
YTBEPXKACHHOTO TMpHKazoM pektopa JBDOY No 12-13-2030 ot 21.10.2016 r. u
MOJIO)KEHHEM 00 yueOHO-METOIWYECKUX KOMIUIEKCaX IUCHUIUIMH 00pa30BaTEeIbHBIX
IpOrpaMM BBICHIETO MPO(ecCHOHATBHOTO 00pa30BaHUsl (YTBEPKACHO IMPHUKA30M H.O.
pekropa JIBOY ot 17.04.2012 Ne 12-13-87).

OOmiasi TpyI0EMKOCTh OCBOEHHS JUCLMIUIMHBI COCTaBISET 6 3a4ETHBIX €IMHUIL
(216 gacoB). Y4eOHBIM IJIAHOM IIPEIYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (36 4acoB) u
nabopatopHble  paboThl (72 dacoB), mpakThueckue padoTel (36 dYacoB) U
camocTosiTeNbHasl pabora cocTtaBisier 72 yaca. JlucuumiauHa peanusyercs BO 2 U 3
cemecTpax.

Hucrumnaa « OCHOBBI (DU3UKHY JIOTUYECKU U COICPIKATEIBHO CBSI3aHA C IPYTUMU
u3y4aeMbIMU  aucnuruimHamu:  «Maremaruka», — «Heopranuueckas — Xxumwsi»,

«OpraHnueckass XuMHs».

I{enamu ocBoeHus yaeOHON TUCHUIUTMHBI « OCHOBBI (PU3UKU SIBISIFOTCS
- (¢yHIaMeHTAJIbHAsA TMOArOoTOBKAa 10 (U3MKEe, KaK CPeACTBO Pa3BUTHUSA
€CTECTBEHHOHAYYHOTO MBIIIJICHUSI YeJIOBEKa, CIIOCOOHOTO K IPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOW M MPOEKTHOM JeATEIbHOCTH, OOECIEeYUBAIOIIEH MOJIEPHU3ALIMIO,
BHEJPEHUE U DKCIUTyaTallui0 METOAOB B 00J1aCTH OMOJIOTHH;
- ¢pyH1aMeHTAIbLHASA NMOATOTOBKA MO Qu3uKe, Kak 0a3a sl U3yYEHHUS] TEXHUYECKUX
IUCIUILIAH, CHOCOOCTBYIOIIAsh TOTOBHOCTH BBIMMYCKHUKOB K OJKCIIEPUMEHTAIBHO-

MCCJIEIOBATENIbCKOM JIEATEIbHOCTH IS PEelIeHUs 3aJad, CBSI3aHHBIX C pa3pabOTKOMN



WHHOBAIIMOHHBIX J()()EKTUBHBIX METOJOB BHEIPCHHS W OSKCIUTyaTalldd B 0OJacTH
OHOoJIOTHH,

- (hpopMHpOBAHHE HABBIKOB HCIIOJIH30BAaHUS OCHOBHBIX 3aKOHOB (DM3UKH B PEIICHUN
3aJ1a4, CBS3aHHBIX C MPOQPECCHOHAIBHOMN JIEATEIIPHOCTHIO; (POPMUPOBAHUE Y CTYACHTOB
YCTOHYMBOrO (PH3UUYECKOrO0 MHPOBO33PEHHS, YMCHHE aHAJU3UPOBATh W HAXOIUTh
METOJIbI peIeHus GU3NYSCKUX MPOo0JIeM, BOSHUKAIOIINX B 00J1aCTH OHOJIOTHH,

3aoauamu 0CBOCHUS SABJISIOTCS:

- Coznanue OCHOB TEOPETUYECKON MOJITOTOBKH B 00acTh (DU3UKU, TTO3BOJISIONIEH
OPHEHTHUPOBATKLCS B MMOTOKE HAYYHOH M TEXHUYECKON MH(MOPMAITIH;

- @opMUPOBaHKE HAYYHOTO MBIIICHUS

- YCBOEHHE OCHOBHBIX (DU3UYECKUX SIBICHUM H 3aKOHOB KIIACCUUECKOW U
COBPEMEHHOU (PU3HUKHU, METOJOB (DU3NUECKOTO UCCIEIOBAHNUS;

- BrppaboTka  HaYaJbHBIX  HABBIKOB  MPOBEACHUS  DKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUN C IPUMEHEHUEM COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJIOTHI U
OIIEHKH MOTPEITHOCTH U3MEPECHUI;

- @opMupoBaHue MNpPo(HECCUOHATHLHOTO OTHOIICHUS K MPOBEACHUIO HAy4YHO-
UCCIIEIOBATENbCKUX U MPUKIATHBIX paboT, pa3BUTHE TBOPUECKON MHUIIUATHUBBI U
CaMOCTOSITEIbHOCTH MBIIIJIEHUS.

B pesynbrare u3ydeHHS [aHHON ITUCHUIUIMHBI Yy CTyJIEHTa (HOPMUPYIOTCS

CICAYHOINE KOMIICTCHIIUN.

KO,Z[ KOMIICTCHIINN OTanel (bOpMI/I OBaHUs KOMIICTCHIINH

OIIK-2 3HaeT OCHOBHBEIC 3aKOHBI, TEOPUH,
BJIaJieHHe 0a30BbIMM 3HAHUSAMU MOJIeNIU, TUIOTE3bl (PU3UKU
(yHIIaMEHTaJIbHBIX Pa3esioB GUNKH, XUMUH | YMeer 0000111aTH, aHaIU3UPOBATh
u Ouosoruu B 00bemMe, HEOOXOTUMOM ISt nH(pOpMAaILIMIO, CTAaBUTh LEIH H
OCBOCHHS (PM3NYECKHUX, XUMHUECKUX U BBIOUPATH IYTH €€ TOCTUKEHHUS
OMOJIOTHYECKUX OCHOB B 3KOJIOTHH U Bnaneer HaBBbIKAMU paboThI C
MIPUPOIONOIB30BaHUS; BIaICHHEM METOJaMH OKCIIEPUMEHTATBHBIM
XMUMHUYECKOT0 aHaIM3a, BJIaJJeHUEeM 3HaHUSMU 000pyIOBaHUEM, METOAMKAMH
0 COBPEMEHHBIX JIMHAMHUYECKUX MPOIleccax B 9KCIEPUMEHTAIBHBIX

pUpoJie U TeXHOCHEPE, O COCTOSHUU
reocdep 3eMiTH, SKOJIOTHH B SBOJIOIHH
o6uocdepsl, rI00aTbHBIX IKOJIOTHYECKUX
npo6GieMax, MeTo1laMu 0TOOpa 1 aHalIu3a
re0JIOTHYECKUX M OMOIOTHYEeCKHX Mpo0, a
TAaK)XE HaBbIKaMH I/IJIGHTI/I(l)I/IKaHI/II/I u

HCcCIe0BaHUM, HABBIKAMU PaOOTHI
C Hay4YyHOM M  METOJAMYECKOHU
JUTEPATYPOU




OTHMCaHUsl OMOJIOTHYECKOT0 pa3HOOOpa3usl,
€ro OLIEHKH COBPEMEHHBIMH METOIaMU
KOJIMYECTBEHHON 00paboTKH MHGOpMAITIH

His dopmupoBaHus BBINICYKa3aHHBIX KOMIIETCHIIMH B paMKaxX JUCIUILTAHBI
«OCHOBBI (U3UKM» MPUMEHSIIOTCS CIECIYIOIINEe METOAbl aKTUBHOTO/ MHTEPAKTHBHOTO
o0yueHus: tekyus-deceoa.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOHN YACTHU KYPCA
(JIekuumn, 36 yacoB)

Cemectp 2 (Jlekuuu, 18 yacon)

Tema 1. KnunemaTHKka MaTepuaJbHON TOYKH (2 4.)
[loHsATUS TIPOCTPAHCTBA U BPEMEHM, WX OTHOCUTEIBHOCTb. T€I0 OTCYeTa, CHCTEMBI
orcueta. Kunemarumueckoe omnucanue ABMKeHHs. [lOHATHS MaTepualbHON TOUKH,
TpaekTopu. CrocoObl 3a7aHMsl MOJIOKEHUST TOUYKHM U €€ JBWKEHHUS B JEKapTOBOM
cucreme orcuera. [lepememienne. [lyTe. CBA3b nepemMenieHns ¢ MpUpPALIEHUEM paguycC-
BekTOpa. CKOPOCTh M YCKOPEHHUE IIPU NOCTYNATEIBbHOM M BPAIIATEIIbHOM JBHKEHUSX.
CBsi3b MEXIy JMHEHHBIMH M YIJIOBBIMH KHHEMAaTUYECKUMH XapaKTEPUCTUKAMM.

OcHoBHaJ 3aJ1a4a KUHEMATHKH.

Tema 2. /luHaMuKa MaTepUAJILHONH TOYKH. 3aKOH COXpaHEeHHUsI UMITYJIbca (2 4.)
B3aumogericteuss n cuinbl. Macca Kak Mepa MHEPTHOCTH M rpaBuTanuu. Kmmysbc.
3akonbl HetoTtoHa. Tumnbl B3aumopaeicTBuil. Buapl MexaHUYECKHX CUJI. 3aMKHYThIE U
HE3aMKHYTBIE MEXAHUYECKHE CUCTEMBbl. CHCTEMa MATEPUAIBHBIX TOYEK, €€ MMITYJIbC.

3aKoH COXpaHCHUA UMITYJIbCA CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK.

Tema 3. DHeprus, padora, MOIIHOCTb. 3AKOH COXPAHEHHUSI MEXaAHUYECKOM

Hepruu (1 4.)

PaGora. Owmneprusi, MomHocth. [loTeHIManpbHast W KUHETHUYECKash JHEPTUHU.

[ToreHunanbHble (KOHCEPBATUBHBIE) CUJIbl. [loTeHIMANbHAS SHEPrUsl CHII YIPYTOCTH.



CBs13p MEXy MOTEHUHUAIBHON CHION M NMOTEHUHAIBHON 3HEpruei. 3aKOH COXpaHEHUS

9HCPIruu B MCXAaHUKC.

Tema 4. Tarorenue (1 4.)

[Tagenue Ten BOIU3M MOBEPXHOCTU 3€MJIM. 3aKOH BCEMHUPHOTO TATOTEHMs. Y CKOpEHUE
cBoOogHOro mnaaeHus. Cuia TsKeCTH, BeC, cuia peakuuu omopsl. [loTeHuumanbHas

OHEPIru:ia u pa60Ta B 1oJjie TaroreHus. KocMuueckue CKOpPOCTH.

Tema 5. BpamarteibHoe IBH:KeHHE CHCTEMbI MaTepHAJbLHBIX To4eK (1 4.)
MOMEHT wuMIlyJbca MaTEpUAIIBHOM TOYKM M CHUCTEMbl MAaTEpPUAIBbHBIX TOYEK
OTHOCUTEIIBHO TOJIIOCA U OCH. MOMEHT CHJIBI MAaT€pPUaJIbHOW TOYKH U CHUCTEMBI
MAaTEpUANIBHBIX TOYEK OTHOCUTEIBHO TMOJitoca M Ocu. CBs3b MOMEHTAa HMMITYJIbCA C

YIJIOBOU CKOPOCTBIO.

Tema 6. /lunamMuka a6¢coTl0THO TBepAoro Tejaa (1 4.)
[lonsitue abcomoTHO TBepaoro Tena. IlocTynaTenbHOE M BpAIATEIBHOE JABMXKCHHS
tBepaoro tena. Llentp macc. OCHOBHOM 3aKOH JUHAMHUKH BpPAIIATEIBHOTO JBHUKCHUSA
TBEPIOrO0 TeJla OTHOCUTENIBHO OCU. (YpaBHEHHME MOMEHTOB). MOMEHT HWHEpPUUH
MaTepUaAIbHOM TOYKM M MEXaHUYECKOM CHUCTEMbl OTHOCUTEIBLHO TOYKH U OCH.

Kunernueckas sHeprus AsrxeHus TBepaoro rena. Teopema I'roirenca-1lteinepa.

Tema 7. Konne6anus. M'apmonnyeckne xonedoanus (1 4.)
Kunematnueckoe ypaBHEHHWE TapMOHMYECKMX KojieOanmil. Awmmutyna, (dasa,
HayaJlbHOU (paza, yacToTa U LMKIMYECKas yacToTa KosiebaHui. CKOpOCTh, yCKOPEHUE U
CWIbl TpPU TApMOHMYECKUX KojebaHusx. 3axkoH HproTOHAa M1 TapMOHUYECKUX
konebanuit. JluddepeHnuanpbHoe ypaBHEHHE TapMOHUYECKMX KoJeOaHWH, ero
pemieHre. OHeprusi rapMoOHMYeCcKuX KojeOanuil. ['paduueckas 3aBUCHUMOCTH
KHHETHUYECKOMW, TMOTEHIUATBLHON W TOJHOW JHEPTHil TapMOHWYECKUX KOJIeOaHUM OT

BPEMEHU.



Tema 8. MKT uneanbHbIX ra3oB. 3aKoHbI HA€aIbHOTO rasa (2 4.)
OcHoBHble nonoxeHuss MKT. OcnoBHoe ypaBHeHne MKT. 3akon JlanbroHa 3akoH
ABorazpo. 3akoHbl HI€adbHOro ra3a. Yucno creneneil cBo0obl. BHyTpeHHss 3HEprus

rasa. TemioeMKOCTh rasa.

Tema 9. CraTuctuyeckas pusuka (2 4.)
Pacnipenenenne MakcBema. CKOpPOCTh TOCTYNATEIBHOTO JBMKEHHUS MOJIEKYN Tasa.

XapaxkrtepHbie ckopocTH. Pacnipenenenue bonbimana.

Tema 10. Tepmogunamuka (3 4.)
Pabora uneanbHoro rasza. KomumuectBo Tteriorel. IlepBoe Hadano TEepMOAMHAMUKH.
N3onpoueccel. Tepmoaumnamuueckue 1ukinbl. [lukn Kapno. Bropoe Hawano

TCPMOAUHAMUKH. SHTpOHI/I}I.

Tema 11. Peanibuble ra3bl U kuakocTu (1 4.)
VYpasuenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baansca. BHyTpeHHss1 sHeprus rasa

Ban-nep-Baansca. ®@a3oBbie nepexosl. Jnarpamma COCTOSTHUIN.

Tema 12. TensnoémkocTb TBEPABIX Tea (1 4.)
Kpucrannuueckne wu  amopdueie Tena. KonebarenbHble CcTeneHHM  CBOOOBI.
Kunernyeckas v moTeHIMalIbHasl SHEPTUS aTOMOB. TermI0éMKOCTh TBEPIBIX TeJl. 3aKOH
Jromonra u IItu. KBanTOBast Teopust TEMIIOEMKOCTH TBEPIBIX TEJL.

Cemectp 3 (Jleknuu, 18 yacosB)

Tema 1. DnekTpuueckoe nmoJjie B Bakyyme (1 4.)
OneKkTpu3anus Tel. OIJEKTPUYECKHe 3apsiiabl U WX CBOMCTBA. B3anmoneiicTBue
ANeKTpuUYecKux 3apsaoB. 3akoH Kynona. Dnektpuueckoe nosie. Hanps:keHHOCTh mosl.
BekTop HanpspKeHHOCTH TOJ TOYEYHOTO 3apsiaa. [IpuHuuMnm cyneprno3uuuu MOJeu.
[Tone snextpuyeckoro aumnois. ['padudueckoe mpeacTaBiIeHUE IEKTPUUECKHUX TOJICH.

[ToTok BeKkTOpa HAIPSKEHHOCTH AJIEKTpUuecKoro mojs. Teopema OcCTporpajackoro —
7



laycca m ee mpumeHeHue K pacdery moseil. Pabora cunm mons mpu mepeMenieHuu
3apsiioB. lloTeHIMan »>IEKTPUYECKOTO MOJiA. OJKBUIOTECHIHAIbHBIE MOBEPXHOCTH.
[ToTeHnMan Mo TOYEYHOTO 3apsa, ITUTONSA, CUCTEMBI 3apsaaoB. CBs3b MOTEHUIMANA U

HaIPsAKCHHOCTH I10JIA.

Tema 2. [IpoBogHHUKH B 3j1eKTpHYecKoM moJie (1 41.)
DneKTpuyeckoe ToJie  3apsKEHHOIO  MPOBOJHMKA.  YCIOBHS — paBHOBECHS U
pacupenesneHue 3apsAloB B NPOBOAHMKAX. HampspkeHHOCTh 10N Yy IOBEPXHOCTH
3apsSDKEHHOTO TNPOBOJHHMKA WM €€ CBA3b C ITOBEPXHOCTHOM IUIOTHOCTBIO 3apsoOB.
[IpoBOAHMKM BO BHEIIHEM JJIEKTPUYECKOM ITOJIE. DIEKTPOCTATUYECKAS HHIYKIIHS.
OnexTpu3anys Yepe3 BIMSHUE. OJEKTPOCTATHYECKAsl 3alluTa. JIEKTPOEMKOCTh
YEAUHEHHOTO MTPOBOJHUKA. DJIEKTPOEMKOCTh KOHJeHcaTopa. [linockuii, cpepuueckuil u

I_[PIJII/IHIIpI/ILIeCKI/Iﬁ KOHICHCATOPBLI. COGI[I/IHGHI/IG KOHICHCATOPOB.

Tema 3. IudJieKTPUKH B djieKTpryeckom nose (1 4.)
[lonsipHble u HemossipHble MoJiekynbl. Ilonmspuzanus audnekTpukoB. CBOOOIHBIE U
CBSI3aHHBIC 3apAnbl. J(MdJIeKTprdecKas MPOHUIAEMOCTb. [10AIpU30BaHHOCTD U €€ CBA3b
C INOBEPXHOCTHOM IUIOTHOCTBIO MOJSPU3ALMOHHBIX 3apsA0B. DJIEKTPUYECKOE IMOJIE B
nuanekTpukax. Teopema Octporpanckoro — ['aycca st monst B JudIeKTpuKax. Bekrop
ANEKTPUYECKOTO CMEUIEHUSA. OJIEKTPUYECKass BOCIPUHUMYHMBOCTE M €€ CBA3b C
JTURIIEKTPUUYECKONW MPOHULIAEMOCTBIO. DJIEKTPUUYECKOE I0JIE HA T'PAHMIIE PA3ZAEia JIBYX
IUDJEKTPUKOB. OJHEPrusl CUCTEMbl HEMOJBWKHBIX TOUYEUYHBIX 3apsI0B. OHEPrus
3apsDKEHHBIX  TPOBOJHHMKOB. OHEPIrUs 3apsHKEHHOIO KOHJEHCATOpa. OJHEpPrus W

INIOTHOCTDb SHCPI'HU SJICKTPHUYICCKOI'O ITOJIA.

Tema 4. IlocTosiHHbI TOK (1 4.)
DJIEKTPUYECKUM TOK. YCJIOBHSI BO3HHKHOBEHHUS SJIEKTpHUecKOoro Toka. Cuia Toka u
IJIOTHOCTh TOKAa. 3akoH OMa myisi ogHOpoAHOro ywactka menu. ConpoTHUBIEHUE
npoBoaHuka. Juddepennmansuas ¢opma 3akona Owma. CTOpPOHHHE  CHIIBL

Onexrponapwxkymas cuia (D/C). 3akon Oma s HEOJHOPOJTHOTO ydacTKa W A
8



3aMKHYTOM 1enu. Pabota W MOIIHOCTH MOCTOSIHHOTO Toka. 3akoH Jlxoyns - JleHua.
Huddepenunansaas opma 3akoHa Jxoyns - Jlenma. PasserBnennsie nenu. [IpaBuna

Kupxroda.

Tema 5. DaekTpuyeckuii Tok B BeuecTax (1 4.)
Knaccupukanuss TBepAbIX Tei (MPOBOJHUKU, IUAIEKTPUKA M TMOJIYINPOBOIHUKH).
[Ipupona Toka B Meramiax. UccnenoBanus Mangensimitama u [Tanmanekcu, Ctroapra u
Tonmena. Kilaccuueckast 3JI€KTpOHHAs TEOpPUS AIIEKTPOIPOBOJUMOCTH METAJIOB.
Oo6mbsacuenue 3akoHoB OMa, Jxoyns - JleHna. 3aBUCHMOCTD COPOTHBIICHUSI METAIIIIOB
OT Temreparypbl. CBEPXIPOBOAUMOCTb. [PYAHOCTH KJIACCHYECKOM SIECKTPOHHOU
TEOPUHU DJIEKTPONIPOBOIUMOCTH MeTayjioB. IloHsTHE O COOCTBEHHONM M NPUMECHOMN
MPOBOJIMMOCTH TOJIYIPOBOJHUKOB, 3aBUCUMOCTh €€ OT TeMIEpPaTypbl. DIEKTPOJIUTHI.
Onextpostrueckass aucconmanus. IloaBwxHOocTh MOHOB. 3akoH Oma s

QJICKTPOJIUTOB. 3JIGKTpOJIPI3. 3aKOHBI CDapane;I AJISL 3JICKTPOJIN3aA.

Tema 6. MarauTHoe noJie B Bakyyme (1 4.)
MarauTHoe moJie 3IEKTPUYECKOTO TOKA M MOCTOSIHHBIX MAarHuToB. I mnore3a Amrepa.
Kontyp ¢ TOKOM B MarHuTHOM Io0Jie. MarHuTHbI MOMEHT ToOKa. WMHmyknwus
MarHuTHOTO MOJs. JIMHMM MarHUTHOM MHAYKIMU. MarHuTHbIA NOTOK. 3akoH buo -
Cagapa - Jlanmaca. MarauTHOE MoJie NpsIMOT0, KPYrOBOTO M COJIEHOUIAIBHOTO TOKOB.
[upkynamnuss BEKTOpa MarHMTHOW WMHIOYKIUU. 3aKOH mojiHoro toka. Cuia Ammepa.
Cuna B3aUMOJCHCTBUS MApAJUICNIBHBIX TOKOB. JIeMCTBUE JIEKTPUYECKOTO U

MarHUTHOTO MoJIeH Ha IBKyiuecs 3apsanbl. Cuna Jlopenia u popmyina Jlopenna.

Tema 7. MarautHoe noJie B Bemecrse (1 4.).
MaruauTtHoe nojie B MaraeTukax. CBsi3b MHAYKIIMH M HANPSKEHHOCTH MAarHUTHOTO TIOJIS
B MarHeTukax. MarHuTHas NPOHHUIIAEMOCTh W BOCIPHHUMYHBOCTH. JlMaMarHeTH3M.

[Tapamarnetusm. @eppomarnerusm. I ' ucrepesunc. Touka Kropwu.



Tema 8. DnexkrpomarauTHass nHaAyKkous (1 4.)
Onbitel @apages. DJICKTPOJABUXKYILAs CHJIa WHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOM
uHaykunu. Hanpasnenne nHaykiuoHHOro Toka. IIpaBuno Jlenna. CaMOMHIOyKUIMsS U
B3auMHasi UHAYKIUA. MHaykTuBHOCTh. Pabota cunbsl Ammepa. DHEprusi MarHUTHOTO

ITOJIA TOKa. 9HCpFI/I$I " INIOTHOCTH SHCPIrUur MAarHUTHOTI'O IT0JIA.

Tema 9. DnexkrpomarautHoe noJe (1 4.)
Buxpeoe oanexkrpuueckoe mnose. Tok cmemeHus. YpaBHeHuss MakcBemia B

UHTETpaNbHON 1 quddepeHInansHoil Gopmax.

Tema 10. djaexkTpoMarauTHbIe BOJIHBI (1 4.)
[lltockne BIEeKTpPOMArHUTHBIE BOJHBI B BAaKyyMe€, CKOPOCTh HUX PacIpOCTPaHECHUSI.
N3nydyenune snexkrpoMarHuTHBIX BOJH. OnbiThl ['epria. O0beMHas MIIOTHOCTh YHEPTUU
aeKTpoMarHuTHoro noiis. [lotok snepruun. Bekrop Ymosa - [lolitunra. M3o00perenue
panuocssu. [Ipuanun pagnocssasu. [kana 3nekTpoMarHuTHBIX BOJIH.

BonnoBoe YPaBHCHUC. CKOpOCTB BOJIHBI.

Tema 11. BostnoBasi npupoaa ceera (1 4.)
OnexkTpoMarHuTHas npupojga cBera. ONTHYECKMH W BUAUMBIA  JMAna3oHbI
ANIEKTPOMATHUTHBIX BOJIH. Pa3BuTHe mpeacTaBieHWl Ha mpupony ceta. CKOpOCTh
ceera. [lnockue m cepuueckue BosiHbL. BoiHOBON QpoHT. MOHOXpOMATUYHOCTH U

IMOIICPCUYHOCTDb CBCTOBLIX BOJIH. HpI/IHI_II/IH CYIICPIIO3NIHNH BOJIH.

Tema 12. 'eomeTpuueckasi onTuka (2 4.)
3akoHbl reoMeTpuyeckoil ontuku. 3akoH CHeiunyca. [lojlHOe BHyTpeHHEE OTpaXKeHHUe.
JIunzel. OnTudeckas cucreMa. @opmyna TOHKOM JMH3bL. [locTpoeHue n3obpakenuii B

TOHKHX JIMH3aX.
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Tema 13. Iloasipusanus ceera (1 4.)
EcrectBeHHbIll U moJsipu3oBaHHbl cBeT. CteneHb nosspusanuu. [lonspuzatop u
aHanu3atop. 3akoH Mamtoca. Ilomsapuszanusa npu OTpakKeHUW U MPEIOMIIEHUU. 3aKOH
bprocrepa. [IBoiiHOE IydenmpenoOMIICHHE B AHM30TPONHBIX KpUCTAJUIax. J(uxXpousm.

[TonsipuzanmoHHbIe TPUOOPHI.

Tema 14. UnTepdepenuns cBera (1 4.)
HeoOxonumele ycinoBus 1uist HaOmoaeHust uHTepdepeHunn csera. HTepdepeHus ot
JBYX KOTE€PEHTHBIX MCTOYHHKOB M CIOCOOBI ee ocyuiecTBieHusa. Mutepdepenuus B

TOHKHX IUIeHKax. [1onocel paBHOTrO HakinoHa ¥ paBHOM TomuMHbL. Konena HeroToHa.

Tema 15. Mudpakuus ceera (1 4.)
[Tpunumn I'tolirenca-Openens. Merop 300 Openens. dudpakius Openens Ha KPyrjiioMm
otBepcTur U aucke. udpakius dpaynrodepa Ha menu. JudpaknuoHHas pelieTka.

HNudpakuusa Ha kpuctamiax. @opmyna Bynbda-bparros.

Tema 16. BzaumopeiictBue cBeta ¢ BemecTBoM. (1 4.)
Paccesinue cBeta. 3akon Panes. {ucniepcus ceta. Jucnepcus Bemectsa. HopmanbHas
u aHoManbHas aucrnepcus. [lormomenue cera. 3akoH byrepa. CBsi3zb aHOMabHOM

AUCIICPCHUHU C IMOTJIOCHUEM CBCTA.

Tema 17. OcHoBbl (puznueckoii ontuku (1 4.)
TennoBoe uznydenue. 3akon Kupxroda. AdcomoTHo depHoe Teno. 3akoH Credana-
bonbimana. 3akon cmemienus Buna. ®opmyna Ilmanka. dotosadpdekr. Dddekr

KowmmrToHna.
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I. CTPYKTYPA U COJAEP)KAHUE IPAKTUYECKOMN YACTH KYPCA

Jlaoopamopuvie pabomot (72 uac.)

Cemectp 2 (36 yacoB)

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

Jlaboparopnass padora Ne 1.0 M3MepeHue NMHEHHBIX pa3MEpPOB TeJlI C MOMOIIBIO
HITAaHTEHLUPKYJS U MUKpoMeTpa (4 Jaca)

Jlabopatopnas pabota Ne 1.1 Maremaruueckuii MmasTHUK (4 yaca)

Jlabopatopnas pabota Ne 1.7 Onpenenenue moayis KOura us pactsoxenus (4 gaca)
Jlaboparopnas padota Ne 1.3 OnpeneneHue MOMEHTa HHEPIIMU TBEPABIX Tel (4 Jaca)
Pa3nen 2. MouiekyJsipHas ¢puszuka u TepmoauHamuka (16 yacon)

JlabopatopHas pabota Ne 2.2 3akoHbI HI€aTBLHOTO Ta3a (4 yaca)

JIabopatopHnas padota Ne 2.3 M3yueHne MOBEPXHOCTHOI'O HATSHKEHUS METOJIOM OTPBIBA
(4 yaca)

JIaboparopHas padora Ne 2.4 OmnpeescHre TEMIOEMKOCTH MeTauToB (4 yaca)

JlaboparopHas pabora Ne 2.5 Pacnipenenenue Makcpena (4 Jaca)

Cemectp 3 (36 yacon)

Paznen 3. JaekrpuuecTBo 1 MarHeTusm (20 yacos)

Jlobvle namv pabom u3 cnucka.

JIabopatophas padota Ne 3.01 Dnekrpocrarnyeckoe mnose (4 yaca)
JlaGoparopnas padora Ne 3.02 IloctossHHBIN TOK (4 yaca)

Jlabopatopnass pabora No 3.2 H3yueHuwe BOJBTAMIEPHON  XapaKTEPUCTUKU
MIPOBOJAHUKOB METOJIOM HAMMEHBIIIUX KBaApaTOB (4 yaca)

JlabopatopHass pabora Ne 3.8 HccnenoBaHue 3aBUCUMOCTH TIOJIHOM M TOJI€3HOM
MOIIIHOCTH OT BHEIIHETO COMPOTHRIICHHMS (4 "aca)

JlabopatopHas padota Ne 3.6 N3yuenue temnepatypHoOi 3aBUCUIMOCTH ITPOBOJJHUKOB U
MOJTYTIPOBOHUKOB (4 yaca)
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Jlabopatopnas padorta Ne 3.13 M3mepeHue cONMpOTUBICHU METOJAOM MOCTa Y MHCTOHA
(4 gaca)

Paznen 4. OnTuka (16 yacon)
Jlobvle wemvipe pabomwi U3 cnucka.
Jlabopatopnas padota Ne 4.01 3akoHbI TUH3 U ONTHYECKUX MPUOOPOB (4 yaca)

JlabopatopHnast padota Ne 4.02 Jlucniepcusi u pazpeniaromiasi cnocoOHOCTh NMPU3MBI (4
gaca)

JlabopaTopnas pabota Ne 4.03 3akon Masroca (4 gaca)
Jlabopatopnas pabota Ne 4.04 [ludpakuus cBeta Ha meiu (4 gaca)
Jlabopatopnas pabota Ne 4.06 Kosnbiia Hetotona (4 yaca)

Jlabopatopnast pabora Ne 4.07 OnpeneneHue mokaszaTelss MPEIOMIICHUS >KUJIKOCTH C
nomolIiblo pepakromerpa (4 yaca)

Jlaboparopnas padota Ne 4.08 JlazepHsiit uatepdepometp (4 yaca)

Jlabopatopnass pabora Ne 4.09 OmnpeneiieHre  KOHIIGHTpAallMd  pPacTBOPOB
KOJIOPUMETPUUECKUM METOI0M (4 yaca)

JlaGoparopnas pa6ota Ne4.11 3akon bprocrepa (4 gaca)

JlabopatopHasi pabota Ned. OmnpeneneHue mokazaTenss NPETOMIICHHS CTEKIa IpHU
MOMOIIIM MUKpOCKoTIa (4 yaca)

Ilpakmuueckue 3anamusn (36 uacos)
2 cemectp (18 yacos)
[Ipaktruueckas pabora Ne 1.2 3akon I'yka (3 yaca)
[Mpaktryeckas padora Ne 1.8 DxcniepuMeHTanbHas mpoBepka 3akoHa HeroToHa (3 uaca)
[TpakTraeckas padora Ne 1.10 Mastauk MakcBemna (3 yaca)
[Mpaktuyeckas padora Ne 2.7 OmnpejenicHHe OTHOIICHHUS TEIJIOEMKOCTeH Bo3ayxa (3
gaca)
[Ipaxtruueckas pabora Ne 2.6 Pacripenenenue bonbsiimana (3 yaca)
[IpakTudeckass pabora Ne 2.12 Omnpenenenue koddduimenta Bsi3KocTH Bo3ayxa (3

Jaca)
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3 cemectp (18 yacoB)

[Tpaxtruueckast padota Ne 3.14 V3ydeHue mporieccoB 3apsifa ¥ pa3psijga KOHACHcATopa
(3 vaca)

[Mpaktuyeckas padora Ne 3.23 MarutHoe TOJE€ TMPSMOTO TPOBOJHHKA C TOKOM (3
yaca)

[Mpaktuyeckas padota Ne 3.25 MaruuTHOe mosie cojieHounaa (3 Jaca)

[TpakTueckass padora Ne4.13 OmpenesieHHe KOHIIEHTpallUd caxapa B pacTBOpax C
OMOIIIBIO MoJIsipuMeTpa (3 Jaca)

[Ipaktuueckass pabora Ne4.05 OmnpeneneHue (QOKYCHOrO pPACCTOSHHUS 30HHOM
mIacTUHKH (3 Jaca)

[Ipaktuueckas padora Ne4.12 Dpdext Papanes (3 yaca)

II. YYEBHO-METOJUYECKOE OBECIIHEYUEHUE CAMOCTOSATEJBHOM
PABOTbBI YHAIIIUXCA

Bonbiioe 3HaueHue B mpolecce O0ydeHHs UMEET CaMOCTOsITeNbHas padora
CTYJIEHTOB, Ha KOTOPYIO OTBOAMUTCS 3HAUMTENbHAs 4YacTh 4acOB y4eOHOro IUIaHA.
CamoctosATenbHass ~ paboTa  CTYAEHTOB  CONPOBOXKAAETCA  METOAMYECKUM
PYKOBOJICTBOM CO CTOPOHBI ITPENOIABATEIIS U BKIKOYAET

e paboTy C KOHCIIEKTaMU JIEKIMI U JTUTEPaTypoH,
® [IOATOTOBKY K 3aHSTHSM,
® [IOATOTOBKY K KOHTPOJIHBIM 3aHATHIM
OcHOBHBIMU (pOpMaMU KOHTPOJISI 3HAHUN CTYAECHTOB SIBISIOTCS
® TECTOBBIC 3aJaHMS,
e colecen0BaHUs BO BpEMs BBITIOJIHEHUS U CIa4YM JJAOOPATOPHBIX padoT,
® JIOMalIHHE KOHTPOJIbHBIE pabOTHI

¢ CCMCCTPOBBIC OK3aMCHBI HJIM 3a4CThI

TpynoeMKoCTh CaMOCTOSITEIbLHOI padoThI CTY1eHTOB (72 YacoB)
No Bun camocrositenbHOM CEMECTPBI
paboThI 2 ceMecTp \ 3 cemecTp
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|. | [loaroroska K 4 4
TECTUPOBAHHIO
Il. | IlogroroBka k 8 1
J1a00paTOPHBIM
paboTtam

I1l. | IlogroroBka x 8 1
MPaKTHYECKUM
3aHATHAM

V. | Pemrenne nomarramnx 8 3
KOHTPOJIBHBIX 3a7a4
V. IToxroroBka k 8 27
WTOTOBOW KOHTPOJILHOU
pabote uim
TECTUPOBAHUIO
TpyI1oeMKOCTb: 36 36
Yachl

CamocrosTenbHas pa60Ta CTYACHTA NPCACTABJICHA CJIICAYIOIIUMHU BUIAMMU:

Iloozomoeka Kk mecmuposanuio

Bo BTOpoM cemecTtpe: TecTupoBaHue no pazaenam «Mexanuka», «MonexkyspHas

(1)143141(21 u TCPMOJNHAMUKA). ]_—[J'IH CaMOITIPOBCPKH YCBOCHHOTI'O MaTcpuaia
PEKOMCHAYCTCA OTBCTUTH HA BOIIPOCHI.

B TperhbeM cemecTpe: TECTUPOBAHUC II0 pa3aciaM ((9J'I€KTpI/I‘I€CTBO u

Mar"Hetusmy», «Ontuka». J[Jisi caMOnpoOBEpPKH YCBOCHHOTO MaTepualla peKOMEHIYETCS

OTBCTUTH Ha BOITPOCHI.

Iloozomoeka K 1adopamopHbiM padomam u NPAKMUYECKUM 3AHAMUAM

Bo BTOpOM cemecTpe OJIMH pa3 B ABE HEAECIU CTYJICHT BBIMIOJIHACT 2-X YaCOBYIO

nabopaTopHyto paboTy B naboparopusix L527 u L528 kadenpst obmieit pusuku. B
TEUEHUE CEeMeCTpa CTYJCHT BBIMOJHAET 6-8 1a0OopaTOpHBIX pabOT, HAa MOJATOTOBKY K
KOTOPBIM, BBIMIOJHEHUE pacdyeToB, oOGoOpMIIEHHE OT4eTa U TOATOTOBKY K
co0eceI0BaHUIO 3aTpavynBaeT 6 4acoB.

B TPETHEM CEMCECTPEC OAMH Pa3 B ABC HCACIIN CTYACHT BBIIIOJIHACT 4-x YaCOBYIO

(WM KKyl HEJEN0 2-X 4acoBYH0) JabopaTopHyio padboty B naboparopusx L529 u
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L530. Ha moaroroBky Kk sabopaTopHbIM paboTaM W 3allUTe OTYETa, MOATOTOBKY K

cobeceI0BaHuUIO C MpenoaaBareieM CTYJAeHT 3aTpauynBaeT 14 4acos.

Iloozomoeka K umoz2o60ii KOHMPOILHOU padome

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

B KOHIC TPCTHCTO CEMECTPA — UTOTOBBIM TecT Ne 2.

Y4eOHO-METOINYECKOE 00ECTIEUEHHE CaMOCTOSTENbHOM paldOThl CTYAEHTOB IO
aucturinHe «OcHOBBI (hU3UKUY MpeacTaBieHo B [Ipunoxkennu 1 u BkitoyaeT B ceOs:
o I1aH-rpauK BBIMOJIHEHUS CAMOCTOSITENIbHOM paOOThl MO AUCIUIUIMHE, B TOM
YU CJIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBIIIOJIHEHUE 10 KAKIOMY 3aJaHHUIO;
o XapaKTEePUCTHKA 3aJaHUM JII CaMOCTOSITENIbHOW pPabOThl CTYACHTOB U

MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

o TpeOOBaHUS K TPEICTABICHUIO U OPOPMIICHHIO PE3yJIbTaTOB CAaMOCTOSTEIEHOM
paboThI;
o KPUTEPUH OLICHKH BBITIOJIHEHHUSI CAMOCTOSITSIILHOM PaOOTHI.
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V. KOHTPO.Ib JOCTUXXEHUS HEJENA KYPCA

Ne KonTponupyembie Konpl u sTamnst OueHouHbIE Cpe/ICTBA - HAUMEHOBAHUE
n/m paszesnbl dbopMupoBaHus TEeKYIIUHA KOHTPOJIb MIPOMEXYTOUH
KOMITETEHIIHH as arTecTalus
1 Pasznenl «Mexanukay | IIK-1, ITIK-2 YO-1 cobecemoBanue | 3ader
I1P-1 TECT
I1P-2 KOHTPOJIbHAs
pabota
I1P-6, naboparopHas
pabora
2 Pasnen 2 IIK-1, IIK-2 YO-1 cobecenoBanue
«MouexyspHas I1P-2 KonTponpHast
(1117163710 paGora
I1P-6, Jlaboparopuas
pabora
I1P-7 KOHCIICKT
3 Paznen 3 [IK-1, IIK-2 YO-1 cobecenoBadue | 3ader
«DNEKTPUYECTBO U I1P-1 TECT
Mar"HeTusm» I1P-2 KOHTpPOJIbHAI
pabora
I1P-6, naboparopHas
pabora
4 Pasnen 4 «OnTukay [IK-1, IIK-2 YO-1 cobecenoBanue
I1P-1 TeCT
I1P-2 KOHTPOJIbHAS
pabora
I1P-6, nabopaTopHas
pabota
I1P-6, nabopaTopHas
pabora
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V. CHUCOK YYEBHOM JIUTEPATYPBI U HTH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

OcHoBHas JMTEpaTypa

MexaHuka

. Tpodpumosa T. U. Kypc ¢pusuku : pek. M-Bom Poc. denepannu B kauecTBe y4eO.
ocoOusl IS MHKEHEPHO-TEXH. CIIeIMaIbHOCTEH BhICHI. yueO.3aBeaeHuit / T. U.
Tpodumona. - 13-e uzn., crep. - M. : Axanemus, 2007. - 557 c. - (Briciiee
npodeccroHanpHOe 00pa3oBaHue).

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

. AnemikeBuu B.A., [enenko JLI'., KapaBaes B.A. Kypc oOmeii ¢usmku.
Mexanuka http://e.lanbook.com/view/book/2384/

MouekyasipHast GpU3HUKa

. Tpodumosa T. . Kypc ¢uzuku : pek. M-Bom Poc. deneparuu B kauecTBe yueoO.
ocoOus JJIsl MHKEHEPHO-TEXH. CleIMaibHOCTeN Bhicul. yueO.3aBenenuii / T. U.
Tpodumona. - 13-e uza., crep. - M.: Akamemus, 2007. - 557 c. - (Boicmiee
npodeccuoHalibHOE 00pa30BaHue).

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

. CagsenweB U.B. Kypc o6uieit ¢pusuku: T.4.CO0pHUK BOIIPOCOB U 3aj7a4 MO 00IIeH
¢usuke: yueoHoe mocodue/ M.B. CapenbeB; mon o6mi. pea. B.M. CapenbeBa. —

M.: KHOPVYC, 2009. — 384 c.

DJIEKTPUYECTBO U MATHETU3M

. Bayiumier M.T'., [ToB3uep A.A. Kypc obmieit ¢puszuku: Yuedbnoe nocooue. CII0.:
Jlanp, 2010. -576 c.

. BmueB A.Jl. ®usuka — CII6: Jlans, 2008.-672 c:
http://e.lanbook.com/view/book/163/
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Onruka
1. ®pumr C.3., Tumopea A.B. Kypc oOmieit ¢pusuku: YueOnuk. B 3-x tr. T.3.
Ontuka. AtomHas ¢pusuka. - CII6.: JIansb, 2009.- 656 c.

JlonojHUTeIbHAS JINTEPATypa
MexaHuka
1. 3ucman, I'.A., Kypc obmeit pusuku, Tom 1. Mexanuka. 13g. 7-e, crep.. - CII6:
«JIanby., 2007. - 340 c.
MouiekyJasipHas puznka
1. benonyukun B.E., 3aukun JI.A., Hunentoxk KO.M. OcHoBbl ¢usuku, T.I1, M.:
®usmataur, 2007.
2. MatseeB A.H. Monekynspnaas ¢pusuka, M., Ornkce, 2006, -359 c.
Onruka
1. AnemkeBuy B.A. OnTtuHka. M.: du3MaTINT, 2011.-320 c.
http://e.lanbook.com/view/ book/ 2098/

Ilepeuennb pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»
CTyaeHTBI MOTYT MIOJIYYUTh JIOCTYTI K DJIEKTPOHHBIM 00pa30BaTEIbHBIM PECypcaM
yepes cailt JIBOY (moctyn c caiita Hayunoit 6ubnuorexu [IBOY) URL:

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

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

2. DnexTpoHHO-OMOmoTeuHas cuctema M3narenscra "Jlans" URL:

http://e.lanbook.com

a TaKke B CBOOOJHOM Aoctyne B HTepHeT:
1. Studentlibrary [OnexTponnas 6ubmmoteka yueonoit PDF-nurepatypst u
y4eOHUKOB AJIs1 By30B. (OecruiaTHbie MoJHOTeKCTOBbIE yueOHuku | URL:

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

2. BuptyanbHble labopaTtopHbie padoTsl http://barsic.spbu.ru/wwwi/lab_dhtml/,

http://www.all-fizika.com/article/index.php?id article=110

19


http://e.lanbook.com/view/%20book/%202098/
http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTH ¥ MPOTPAMMHOI0 0OecrevYeHust

[Ipu ocymecTBieHnd 00pa30BaTEIBLHOTO MPOIECCa MCIOJIb3YETCS ClIeayIolIee
nporpamMmmHoe obecrieuenne: Microsoft Office (Excel, PowerPoint, Word u T. 1), Open
Office, mporpamMmMHOe oOeclieueHue 3JIEKTPOHHOTO pecypca caifita JIBDY, Bxmroyas
OBC JIBOY.

OVK nucuuiuimHel pa3Mell€éH B MHTErPUPOBAHHOM IIaT(GOpPME 3JIEKTPOHHOIO
o6yuenus Blackboard [IBOVY:
https://bb.dvfu.ru/webapps/blackboard/execute/launcher?type=Course&id=_2612_1&url=

VI. METOAUYECKHUE YKA3AHUSA ITIO OCBOEHUIO JUCHUITJIMHBI

HeoTrpemsiemoli  4acThlo  AUCHUIUIMHBI  «OCHOBBI  (U3MKHA»  SIBISAETCS
nabopaTopHbIil MpakTUKyM. JlabopaTOpHBI MPAaKTUKyM HAYMHAECTCS C BBOJIHOTO
3aHATHS, HA KOTOPOM TMperoAaBaTelb TPOBOIUT MOAPOOHBIA HHCTPYKTAXK IO MIpaBUiIamM
TEXHUKH O€30MacHOCTH TMpu padboTe B JAaHHOW Jiaboparopuu. K BBITOJIHEHHIO
nabopaTopHbIX pabOT JOMYCKAIOTCSd TOJIBKO TE€ CTYACHTBI, KOTOPBhIE YCBOWIU
TpeOOBaHUsI IO TEXHUKE 0€30MacHOCTU. BrinosiHeHne 1a00paTOPHBIX PabOT COCTOUT U3
CIEAYIOIINX 3TAMOB:

1. V3ydeHne TEOPETUYECKOTO MaTepraia U METOJUKH BBIMOJIHEHUS Jab0paTOpHOi
paboThl MO METOAMYECKOMY MOCOOUI0 M PEKOMEHIYEeMOMW JIUTepaTtype K JaHHOU
pabote
N3yyenue sxcriepuMeHTaIbHOM YCTAaHOBKU, PEXKUMOB €€ PaOOThI
[Tonyuenus y npenojaBaTesisi A0MyCKa K BHIMOJHEHUIO JTJaOOpaTOPHOM pabOThI
BrinonHeHue 3xcnepuMenTa
O6paboTKHU HKCIEPUMEHTATLHBIX TaHHBIX. PacueT morpemnHocTei

OdopmiieHre MUCHMEHHOTO OTYETa U ¢Jlaya ero Ha MPOBEPKY MPETo1aBaTeIto

N o oA W N

OTBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI IO JJAHHOK JJa00paTopHOi paboTe
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OTuet no 1a00paTopHOl paboTe AOKEH BKIIOUYATh CIEAYIOIIUE Pa3Iebl:
1) Ha3BaHue 1abopaTopHOU pabOTHI, €€ HOMED;
2) ek paboThI;
3) nepeyeHb UCIOJIb3YEMBIX MPUOOPOB, MPUHAJICKHOCTEN U 000PYIOBAHUS;
4) npuHIMIIMATIbHAS CXeMa YCTaHOBKH;
5) pacuetHbie GOPMYIIbI, XapaKTEPUCTUKHU UCTIOIb3YEMbIX MPUOOPOB;
6) TaOJIHILIBI C pe3yJbTaTaMU U3MEPEHHI;
7) rpaduyueckoe npeacTaBiIeHUE pe3yIbTaToB;
8) pacdeTsl MOTPEIIHOCTEN U3MEPEHUS;
9) okoHYaTeNbHBIN PE3yJbTAT C YYETOM NOTPEIIHOCTEN U3MEPEHNUS;

10) BbIBOMIBI TIO paboTe.

MeToauueckoe odecredyeHyue JUCIUIINHbI

1. Meroauueckue ykazaHus K 1a00paTOpHbIM paboTam

2. Metomuyeckne ykazaHus K j1abopaTopHbIM paboTaM B DJICKTPOHHOM BHJIE:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_10
2_1&cmp tab id=_139 1&mode=view

VIlI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHbI

JlabopaTopHble pa0OTHI BBINOJHAKOTCS HA COBPEMEHHOM OOOpYIOBAHMHM B
CHeIMaIN3upPOBaHHBIX JabopaTopusix: jabopaTopHbie padoThl 0 Mexanuke — B L527,
o MoJeKyJspHoi ¢u3uke — B L528, mo anekrpuyectBy u marHetusmy — B L529, mo
ontuke — B L530. MHorue naGoparopHbie pabOThl KOMIBIOTEPU3UPOBAHBI, TOMUMO
3TOro, B KaxAoW saboparopuu Kadeapbl HMEIOTCS KOMIBIOTEPbI C BBIXOJOM B
WNurtepHet. JIekuun U CEMUHAPCKUE 3aHATUSL MPOXOIAT B JICKIIMOHHOW ayJUTOPUHU B

kopmyce L.
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[1nan-rpaduk BHIMONHEHUSI CAMOCTOSITEILHON pabOThI 10 TUCHUTIIHMHE

«OCHOBBI (PU3UKH »

No Jata/cpoku Bun camocrostensHol | [IpumepHble | @opMa KOHTPOIIS
BBITIOJTHCHUST | paOOTHI HOPMBI
w/m BPEMEHU Ha
BBITTOJIHEHHE

2 ceMecCTp 36 yacoB

1 1-2 nenenu ITogroroBka K 4 gaca CobOecenoBanue,
nabopaTopHO paboTte MpOBEpKa OT4YEeTa
Breimonnenne
pacdeToB, 0ohopMIICHHE
oT4eTa

2 3-4 Hengenun IToaroroBka K 4 qaca CobOecenoBanue,
nabopaTtopHoit paboTe MPOBEPKA OTUETA
Breimoninenne
pacueToB, oopMIICHUE
oT4eTa

3 5-6 Hengenmn IToaroroBka K 4 qaca CobOecenoBanue,
nabopaTtopHoil pabote MpOBEpPKA OTYETA
Brinonnenue
pacueToB, ohopMIICHUE
oT4eTa

4 7 Henes Iloaroroska K | 2 yaca TectupoBaHue
TECTUPOBAHUIO

5 8 Hexens [ToaroroBka k 2 yaca JlomannHsist
KOHTPOJIbHOM paboTe KOHTPOJIbHAS

pabora

6 9-10 negemn | IlogroroBka k 4 qaca CobOecenoBanue,
nabopaTtopHoit paboTe MpOBEPKA OTUETA
Bemmonxnenune
pacueToB, oopMIICHUE
oT4eTa

7 11 sengens IloaroroBka k 2 gaca JloMarHss
KOHTPOJILHOM padoTe KOHTPOJIbHAs
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paboTta

8 12-13 senemu | [lonroroska k 4 gaca CobecenoBanue,
nabopatopHoil padoTe. MpOBEpPKa OTYeTa
Brimonnenue
pacueToB, oopMIICHUE
oT4yeTa

9 14 uenens IloaroroBska k 2 gaca CobOecenoBanue,
nabopaTopHOi paboTe. MpOBEpKa OTYeTa
Brimonnenue
pacdeToB, oopMIICHHE
oT4yeTa

10 15-16 venean | IloproroBka k 4 gaca CobecenoBanue,
3a4ETHOMY 3aHSTHIO 110 MpOBEpPKa OTYeTa
71a60paTOPHBIM
paboTam BrinonaHenue
pacueToB, oopMIICHUE
oTYeTa

11 17 senens IloaroroBska x 2 yaca JlomarHss
KOHTPOJIbHOM padoTe KOHTPOJIbHAA
«3aKOH BCEMUPHOIO pabora
TSTOTEHUSL.

IIpeobpazoBanms
I'amanes, CTO»

12 18 Henensa IToaroroska k 2 yaca ITncemennoe
UTOTOBOMY TECTY 3a 2 TECTUPOBAHUE
ceMecTp

3 cemecTp 36 yacoB

1 Henens Iloaroroska x 2 yaca Y cTHBIN onpoc,
MPAKTUIECKOMY peleHue 3aaad
3aaaTuio Nel 1o
MOJIEKYJIIPHOU (pu3HKe

2 Henend IToaroroBxka k 2 yaca CobecenoBanue,
nabopatopHoil padboTe IpOBEpKa OTYETA
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3 Hexens IloaroroBska k 2 Jaca Y cTHBIN OpoC,
MPAKTUYECKOMY pelieHue 3aaady
3ausaTHIO Ne2 1o
MOJIEKYJISIpHOH Pu3uKe

4 nenens IToaroroBka x 2 yaca CobecenoBaHue,
nabopaTopHO paboTte IIpOBepKa OT4YeTa

5 Henens Iloaroroska k 2 Jaca Y CTHBIN OTIpocC,
MPaKTUYECKOMY pelieHue 3aaau
3ausaThio Ne3 o
TEPMOJUHAMHUKE

6 "Hemes Iloaroroska x 2 yaca CoOecenoBanmue,
nabopaTtopHoil pabote MpOBEPKA OTYETA

7 Henmes Iloaroroska x 2 yaca TectupoBanue B
TECTUPOBAHUIO T10 3JIEKTPOHHOM
TeMe kypce Blackboard
«DIIEKTPOCTATUKA»

8 Henenst Iloaroroska x 2 yaca Y cTHBIN Oompoc,
MIPAKTUYECKOMY pelieHue 3aaad
3ausaTHIo Ned o
TEPMOJIMHAMUKE

9 Henens Kontponbhas pabora | 2 yaca KonTponpHas
MO PEIICHUIO 3a7a4 Ha pabota
TeMy
«DIEKTPOCTATUKA»

10 Hegens IToaroTroBka k 2 yaca YcTHBIN ompoc,
MPaAKTUUYECKOMY pelieHue 3aaau
3aHaTHIO NeS o Teme
«PeanbHble ra3bh»

11 Henens IToaroroBka k 2 yaca CobecenoBaHue,

nabopaTopHOil paboTte
«3yuenne
AJIEKTPOHHOTO
ocrsuiorpada»

IIPOBCPKaA OTUCTA
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12 uenens Iloaroroska k 2 Jaca Y cTHBIN OpoC,
IPAaKTUYECKUM peleHue 3aaau
3aHATHSM TI0
«DNEeKTPUYECTBY U
MarHeTU3My»

13 Henens [Toaroroska k 2 gaca TectupoBanue B
TECTUPOBAHUIO T10 3JIEKTPOHHOM
teme «IlocTossHHBII kypce Blackboard
TOKa»

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

15 Henens IToaroroBka K 2 yaca CobecenoBaHue,
nabopaTopHoil pabote IPOBEPKA OTYETA
«MaruuTHoe 1ose
MPSIMOTO MPOBOJITHUKA C
TOKOM)

16 Henensa Iloaroroska x 2 yaca CoOecenoBanmue,
nabopaTtopHoil paboTe MpOBEPKA OTYETA
«Ipdext Xomnay

17 nenens KontponbHas pabora | 2 gaca KonTposbHas
MO PEIICHUIO 3a7a4 Ha pabota
TEMY
«MarauroctaTuka»

18 Henens [Toaroroska k 4 gaca TECTUPOBAHUE

UTOTOBOMY TECTY 3a 3
cemMecTp
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XapakTepucTHKA 3aaHUI IS CAMOCTOSATEIbHOH PadoThI CTYAEHTOB 1O

aucuumInHe «OCHOBBI PU3UKHN

CamocrosTenbHas padoTa CTYAEHTOB MPEACTABIEHA CIECIYIOIIMMHU BHIAMH:

Iloozomoeka k mecmuposanuio

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

YCBOCHHOI'O MaTCpHajia IIyTEM OTBCTOB Ha BOIIPOCHI

Bonpocut ona camonposepku no meme «Kunemamuray:

1.
2.

Uto Ha3bIBAETCS MAaTEpUATIbHON TOUKOM?

Mo>eT 11 MOyJib BEKTOpa MEPEMEIIECHUS MaTEepUaIbHOW TOYKUA OBITH OOJbIIE
IIyTH, IPOMIEHHOIO0 TOYKOM 3a TOT K€ IPOMEKYTOK BPEMEHU?

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

Kakoil MOXeT ObITh TPAaeKTOpHUsI MaTepUAIbHON TOYKH, €CIM OHAa JBUXKETCS C

IMOCTOAHHBIM I10 BCJIMYMHC WM HAIIPABJICHHIO YCKOpeHI/IeM?

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

5
6. Uro Takoe paguyc-BeKTOp?
7.
8
9

UeMy paBHO CKAJIIpPHOE MTPOU3BEACHUE ABYX BEKTOPOB?

. UeMy paBHO BEKTOPHOE IIPOU3BEICHHUE IBYX BEKTOPOB?

. Kyna HanpaBiieH BEKTOp, paBHBIN BEKTOPHOMY MPOU3BEAEHHUIO IBYX BEKTOPOB?

10.Kyna wampaBieH W 4YeMy paBeH BEKTOP CKOPOCTH MaTepUabHON TOYKH,

JOBIWKYILIEHUCS T10 KPUBOJWHEWHOW TPACKTOPUM, B KaXIbl JAHHBIA MOMEHT

BpEMEHU?

11.KakoBO ormpeaeneHue yriioBOM CKOPOCTHM B JaHHBIH MOMEHT W HamlpaBJICHUE

BEKTOpA YII0BOM CKOPOCTH JIJIsl JAHHOTO HAITPABJICHUS BPALLCHUSI MAaTEPUAJIbHON

TOYKHU?

12 .Kak cBsizaHa yriioBasi CKOPOCTb C IMHEHHON CKOPOCTHIO?

27



13.Kak ompenensercs TaHT€HITMATBLHOE YCKOPEHUE?

14 Kak omnpenensercss HoOpMaiabHOE YyckopeHue? UYeMmy paBHO HOpPMalibHOE
YCKOpEHHE MPHU MPSIMOJIMHEHHOM JIBUKEHUN ?

15.Kak mojiHO€ YCKOpPEHHME BBIpAXaeTCSd 4Yepe3 paauyC KPUBU3HBI TPACKTOPHHU,

YTJIOBYIO CKOPOCTh U YTIIOBOE YCKOpeHue?

Iloozomoeka K 1adopamopubim padbomam
[TogroroBka K J1a0OpaTOpHBIM paboTaM 3aKJIIYaeTCsd BO BHUMATEIbHOM
MPOYTEHUN METOIWYECKUX YKa3aHWW TI0 BBIIOJHCHHUIO JIA0OpAaTOpPHOU pPabOTHI,
KPaTKOTO W3JIOKEHHUSI €€ CYTH Ha CTPAHMILYy Pa3BEPHYTOrO JIMCTA U TOJTOTOBKE K
co0eceoBaHUI0 € MPENoJaBaTeieM MO KOHTPOJbHBIM BompocaMm. B Tom ciydae,
€CJIM CTYJIEHT He ycren o0paboTaTh SKCIIEpUMEHTAIbHBIC JJaHHBIE Ha JIA00OpaTOPHOM
3aHATHH, OH JOJDKEH 3aKOHYUTh PacyeThl JoMa M Ha CIEAYIONIEeM 3aHSITHH ClIaTh

O(OPMJICHHBIN OTYET HA MMPOBEPKY.

Bompocsl Kk Jja0opaTropHbIM  padoTraM MO0  MOJIEKYJSpHOW  (u3MkKe U

TEPMOINHAMUKE

Pa6ota 2.3 Onpenesienne k03¢ GuineHTAa MOBEPXHOCTHOT 0 HATSIKEHU S

1. YTo Ha3BIBAIOT PAIMyCOM MOJIEKYJISIPHOTO IEUCTBUS?

2. Tlouemy cuma, mEWCTBYIOMIAs HA MOJIEKYITY JXKHIKOCTH B IOTPAHUYHOM CJIOE,
HalnpapjieHa BHYTPh 00BEMa >KUJKOCTH, €CIM OHA IPAaHUYUT C COOCTBEHHBIM
napom?

UYTo Takoe CuiIbl HOBEPXHOCTHOTO HATSXKEHUS?
UTo Takoe MOBEPXHOCTHAS SHEPTUS KUIKOCTH?
OOBsICHUTE IPUYNHY BO3HUKHOBEHHS MOJICKYJISIPHOTO JIaBJICHUS B KUJKOCTSIX.

[Touemy mMana C)KUMAEMOCTh XKUJIKOCTH?

N o g bk~ oo

OOBsicCHUTE, TIOYEMY JKHJAKOCTH MaJbIX OOBEMOB B CBOOOJHOM COCTOSIHUU

CTpeMsTcsl mpruodpectu GopMy 1iapa.
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JaiiTe 1Ba BO3MOXKHBIX OINpelnesieHus (CUJIOBOE U DHEPreTHUYECKOe)
ko3 puImeHTa MOBEpXHOCTHOTO HATSIKCHUS.
Hcxonass W3  pasIUUYHBIX  ONpPEACNICHHH  Ko3(UIMEHTa IMOBEPXHOCTHOIO

HaTsDKEHUs, JaiiTe BO3MOXKHbIE pa3MepHocTH B cucteme CH.

10.Ha HpOBOJIO‘lHLIﬁ KapKaC HATAHYTa MBUIbHAA IINICHKA, HA KOTOPYIO ITOJIOXKHIIN

nemio u3 Jerkol Hutu. [leTns MoxkeT uMeTh Mpous3BONIbHYIO (opmy. Kakyro

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

Pabora 2.5 Pacnpenenenne MakcBeia

1.

KakoB ¢usmueckuil cMbIica (QYHKUMM pacupenesieHus MOJEKya rasa 1o
CKOpOCTSIM?

Kaxkoli Bux uMeeT pacupenesieHue MOJIEKYJI ra3a o CKOpoCTsIM?

KakoB ¢usnueckuii cMbICI IJIOIAAM, OrPAHUYEHHON KpuBOMl rpaduka
pacnpeesieHus: MOJIEKYJI [0 CKOPOCTSM U OCbo abcuucc?

Yro Takoe HambOosiee BeposiTHast ckopocTb? Kak ee ompenenuts mo rpaduky
pacnupenenenus Makcsesuia?

3anummre (opMyJbl Uil pacdyeTa XapaKTEpPHBIX CKOPOCTEH paclpeaesieHus
Makcsenna.

KakoBO COOTHOIIEHHE MEX]y XAPaKTEPHBIMU CKOPOCTSMH pPACHPEACICHUS
Makcseina?

Briseaure popmynny aJis nosryuyeHus Haubosee BEpOSITHON CKOPOCTH.

Kak BimseT NOBBILIEHWE TeMIIEpaTypbl Ha BHJI pacrpenencHus Makceia?
Cremnaiite puCyHOK JUISl IBYX Pa3JIUYHBIX TEMIIEPATYD.

Kak BauseTr mnoBBIIIEHWE Macchl MOJIEKYJ Ta3a Ha BHUJ pacIpeiesieHus
Makcpenna? Caenaite puCyHOK JJIs MOJIEKYJI IByX Pa3jMYHbIX MacCC.

Bo CKOJBKO pa3 M Kak M3MEHUTCS CPEIHSAS CKOPOCThb JBHXKEHHSI MOJIEKYJ IpU

Nepexoe OT KUCIOPOAa K BOAOPOAY?

10.I1pu Kakux yCIOBHSIX paclpelesieHHe MOJIEKYJI ra3a o CKOPOCTSIM OMHUCHIBACTCS

pactpenenenueM Makcpemia?
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Pabota 2.6 bapomerpuyeckasi popmy.ia

1.

Kak pacnpeneneHbl MOJEKYJIbl HMACATBHOTO Tra3a B OTCYTCTBUM BHEIIHHUX
CUJIOBBIX MOJIEH?

[Ipy M3MeHeHUH TeMIIepaTyphl ra3a MEHSETCS JU JaBJICHUE Ta3a Ha HYJIEBOU
BbICOTE? A KOHIIEHTPAILUS MOJICKY?

YUTo mpOHCXOOUT C KOHLUEHTPALMEN ra3a Ha HYJIEBOM BBICOTE MPH YMEHBIICHUU
TEeMIIepaTypbl?

Kakoit apdext ucnonb3yercs st onpeeieHusl 4acTOThl KOJeOaHUil OCHOBaHUS
pudopa, MOJEIUPYIOMIETO TEIJIOBOE BIYKEHUE MOJICKYIT?

Kakum oOpa3om B JaHHOM pabOTe MOKHO MEHSATh «TEMIIEPATYPY razan?

MoOXHO 71 TPOBOJUTH HW3MEPEHHUS KOJIMYECTBA IEPECEUCHUI IIapuKaMu Jy4ya
dboTomaTuMKa Ha pa3HBIX BBICOTAX B TEUEHHE pa3HOro BpemeHu? OOOCHYMTE
CBOM OTBeET.

Kakoii Bum wuMeeT 3aBUCHUMOCTb Jiorapudma KOJIMYECTBA TNEPECEUCHUN OT
BBICOTHI?

Uemy paBeH yrioBoil Kod(hOUIMEHT 3aBHCUMOCTH Jiorapudma KoiaudecTBa
MEPECEYEHUN OT BBICOTHI?

Kak yrioBoii koaduimeHT 3aBucumMoctu jJorapupMa KoJUIecTBa MepeceueHui
OT BBICOTHI 3aBUCUT OT MAacChl IIAPUKOB? A OT 4acTOTHI KOJeOaHWI OCHOBAHUS

npuodopa A1 MOACIUPOBAHUS TEMIOBOIO TBUKEHUSA?

Pabota 2.9 Onpenesienue cpeaHeii JJIMHBI ¢BOOOAHOr0 npodera u 3pPeKTUBHOTO

AUAMeTPa MOJIeKYJI BO3AyXa

1.

2.

Uto HasbiBaeTca MIMHON cBOOOAHOrO mpobera? DdGEKTUBHBIM TUAMETPOM
MOJICKYJ?

[ToyunTe BBIpa)KEHUE JI CPETHETO YMCTIa CTOJIKHOBEHUN B CEKYHIY MOJIEKYJIbI
UJCAThHOTO Ta3a ¢ JAPYTUMH MoJiekyJamMu. Kak MOXXHO OOBSCHUTH HAIMYUE

12
muoxurens 22 B stom BBIpAKEHUU?
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3anumuTe QopMyay CpenHed MJIMHBI CBOOOJHOTO mpolera MOJIEKyJd rasa. Jrta
BeJIMYMHaA c1abo 3aBUCHUT OT Temmeparypsl rasza. [louemy? Kak ona 3aBucut ot
JTaBJICHUA raza?

Kakoii ¢opmysoii BelpakaeTcsi cpenHsis apupMeTHdecKkas CKOPOCTb MOJEKYII
raza?

Hanummre ypaBHeHune Knanelipona-MeHeneeBa uisi OJHOTO MOJISI MIEaJIbHOIO
rasa ¥ Jiisi 'o00oro KOJM4ecTBa rasa.

Uto nHazwiBaercss yuciaoM Jlommuara? Yemy oHo paBHO? Kak HaWTH YHCIO
JlommuaTa yepe3 uucio ABorajapo?

Bs13kocTh ra3oB Kak SIBJIEHUE IEPEHOCA MOJIEKYJIaMH KOJINYECTBA JBUKEHUS.

BriBos1 paboueit hopMyIIbI.

PaboTa 2.8 Onpeaesnenne MOJISIPHOM Macchl M IVIOTHOCTH BO31yXa

1.
2.

Yto Takoe Moib? Kak cCBsi3aHbl MOJIb M YUCIIO ABOTaapo?

OCHOBHBIEC TOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOW TEOPUU BEIIECTBA, HUX
AKCIIEPUMEHTAJIbHOE 000CHOBAHUE.

Kakoli ra3 HaspiBaroT uacanbHbiM? [IpyM KakuX yCHOBHSX JJISI PEABHBIX I'a30B
MOYKHO MPUMEHSATH (OPMYJIbI, MOJYICHHBIC JIJI UJICaIbHOTO Tra3a’?

Hanucare ypaBHEHHME COCTOSIHUS wHAcadbHOro rasza. [loayduTb u3 HEro
ypaBHEHUS U30TPOIECCOB.

3anumuiTe U chopMyIUpyHTe EpPBOE HAYAIO TEPMOAUHAMUKH.

Yrto Ha3pIBaeTCs 4YUCIOM CTereHer cBoOoanl Teima? OOBSICHUTE, CKOJIBKO M
Mo4YeMy cTerneHel cBOOOAbl UMEET OJHOATOMHAs, AByXaTOMHasi, Tpex- (1 OoJiee)
aTOMHasi MOJIeKyJia ra3a.

[IpuMeHUTH IepBOE HAYATI0 TEPMOJMHAMUKU MPU 0OBICHEHUHN U30ITPOIIECCOB.

BriBoj paboueii popmyIbl.

Pa6orta 2.16 Onpenesienue BA3KOCTH KkuakocTu mo meroay Ilyaseiiin

1.
2.

OOBSICHUTH BO3HUKHOBEHHE BA3KOCTH IIpHU ABHUKCHUHU KUAKOCTH.

Kak BA3KOCTb ®HUJIKOCTH 3aBUCUT OT TEMIEPATYPHI?
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Kakoe Teuenune )XuIKOCTH Ha3bIBaeTCA JaMUHAPHBIM? TypOyneHTHBIM?
Yemy paBHO uncino PeitHonbaca? O yuem OHO TOBOPUT?
BriBectn ¢opmyny Ilyaseitns mis oObemMa >KUJIKOCTH, IPOTEKAOIICH uepes

cedyeHue TpyObl paauyca R B equHuIly BpeMeHH.

Pabota 2.17 OnpenesjieHue OTHOLIEHUS] TEIJI0EMKOCTeH BO31yXa NMPU MOCTOAHHOM

AABJICHHUHU U MOCTOAHHOM oobeme METOA0M Knemana u I[esopMa

1.
2.

3anummre U chopMyIUpyHTe MEPBOE HAYAJIO TEPMOJIUHAMUKHY.

Yro Ha3bIBaeTCs YJEIBbHOM TEIUIOEMKOCThIO BemecTBa? TermnoeMKOCThI0?
MonspHOU TEMIOEMKOCTBIO?

Uem oTauyaroTCs yaeiabHas W MOJIpHAs TEIUIOEMKOCTH? YKaXHTE HX
Pa3sMEPHOCTH U CBA3b IPYT C APYTOM.

Uro HazpIBaeTCsl 4YMCIOM cTeneHeil cBoOonbl Tena? OOBACHUTE, CKOJIBKO U
oyeMy CTEIeHeW cBOOOABI UMEET OJIHOATOMHAs, IByXaTOMHasl, Tpex- (1 Oonee)
aTOMHAas MOJIEKYJIa ra3a.

Hcrnonb3yss mepBo€ HadaJlo TEPMOJAMHAMMUKH, IIOIYYUTE BBIPAXKECHUE MJIA
MOJISIPHOM TEITIOEMKOCTH IMPHU IMOCTOSTHHOM 00bEME UACATBHOIO T'a3a, MOJIEKYJIbI
KOTOPOTO UMEIOT | CTeTeHei CBOOOTBI.

[Tonyuure ypaBHeHue Maiiepa, CBS3BIBAIOLIEE MOJSPHBIE TEIUIOEMKOCTH
UJI€aNbHOTO Ta3a MPU MOCTOSHHOM JaBJIEHUU U MOCTOSIHHOM 00beMe. OObsCHUTE
¢dusnueckuii cMbIC TIOCTOSHHOM R B ypaBHeHun Mailiepa U yKaxXHUTE €€
Pa3MEPHOCTb.

Kak BwIpaxkaetcsi oTHouieHue Terioemkocteld y=Cp/CV yepe3 uucio cTeneHeu
CBOOO/IBI 1 MOJIEKYJT UJI€aTTLHOTO Ta3a?

[loyueMy TEIJIOEMKOCTh Ta3a 3aBUCUT OT YCIOBUWA HarpeBanusa? Kakas wu3
teroemkocTet Cv u Cp Gosibiiie U mouemy?

Kakoii mpouecc Ha3biBatoT anuabarnueckuM? [lomyuurte ypaBHenue Ilyaccona

JUIsl aMabaTUYEeCcKoro mpoiiecca.
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Pabota 2.4c Omnpenenenne ko3(pGuIHEeHTa BHYTPEHHEI0 TPEHHUSl KHUIAKOCTH IO

MetToay Crokca

1. OOBACHUTH BOBHUKHOBEHHE BSI3KOCTH MPHU JBUKEHUU KUIKOCTH.

2. Kak BS3KOCTh JKHJIKOCTH 3aBUCUT OT TEMIIEPATypPhI?

3. Kakoe TeueHue ®KuAKOCTH Ha3bIBaeTCs JaMUHApHBIM? TypOyleHTHbIM?
4. Yemy paBHo uucio PeitHonbaca? O yem OHO TOBOPUT?
3)

. BeBectu pabouyro Gpopmyiry.

Iloozomoeka K umoz2o60ii KOHMpPOALHOU padome
[TonroroBka K MTOrOBOMY TECTUPOBAHUIO 3AKIIOYAETCS B MPOCMOTPE KOHCIEKTOB

JIGKHI/Iﬁ, MaTCPpHUAIOB ITPAKTHICCKUX 3aHSATUH.

Iloozomoeka k 3auemy Ui IK3AMEHY

3a4eT M DK3aMEH HAaIlpaBJICHbl HA MPOBEPKY 3HAHWW, YMEHUUM M HABBIKOB,
KOTOpBIE CTYIAEHT IpuoOperaeT B TedeHHe cemecTtpa. llpu  perysspHoi,
CUCTEMaTUYECKON paboTe B CEMECTpPE, CBOEBPEMEHHOM OTYETHOCTH IO 3aJaHHSIM,
CTYJIEHTY HE TpeOyeTcsl JOMOJIHUTENbHOE BpEMs Ha MOJArOTOBKY K 3K3aMeHY (3auery),

OH OLICHKY IOJIy4aeT [0 PEUTHHTY.
TpeOoBaHus K MpeACTABJICHUIO M 0)OPMIICHHIO CAMOCTOATEIbHOM Pa0doThI
e JlaGopatopHbie paOOThI

N3ydyeHne MEeTOIMKH BBIIOJHEHUS pabO0Thl TPOU3BOJIUTCS CTYACHTAMHU JI0
Hayasa 3aHsATUN CaMOCTOATENIbHO U BKIIIOYAET B c€0s1 U3yYeHHe PU3NYECKON CyTH
HCCIIEyEMOTO ABJICHUSA U IPUHLIUINAIBHON CXEMBI DKCIIEPUMEHTAIIBHOU
YCTaHOBKU. JIJIst 3TOr0 B Hayase KakKI0ro METOJAMUYECKOTO YKa3aHUs UMEETCA KPaTKHUM
TEOPETUYECKUN MaTepuall. JlOMOJHUTEIBbHBIM MaTepuail MOXKHO IIOJIYYWUTh, HU3y4das
yueOHYI0 M Hay4yHYIO JIUTEpaTypy, CHHCOK KOTOPOM MPHUBOJUTCS B KaKIBIX

MCTOAUYCCKHUX YKa3aHUAX. ITocne HU3Yy4YCHHUSA TCOPETUUCCKOro Marcpragia CTYACHT
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JOJDKeH 3HaThb OTBETHl HA KOHTPOJbHBIE BOMpPOCHL. B Terpaam s nabopaTopHOTO
npakTUKyma (pabodas TeTpajb) TOJKHBI OBITH IOJITOTOBJIEHBI pACUETHBIE
(GbopMyIibl, TaOAULBI JUId 3aIUCH M3MEPEHHBIX 3HAUEHUMH, BBIYEPUEHA DJICKTpUUYECKas

IMpUHOUIINAJIbHAaA CXCMa BKCHepHMeHTaHBHOﬁ YCTaHOBKH.
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MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCHUHCKON ®EJEPALIUM
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs

«/1laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

[Tpunoxenue 2

IIKOJIA ECTECTBEHHBIX HAYK IB®Y

®OH/I OHEHOYHbLIX CPEJACTB

110 ANCHUITIIIMHC 110 JUCHUITJINHC «OcHOBBI (1)l/l3l/lKI/I»

05.03.06 — «Dxonorus U MPUPOIOTIOIH30OBAHUEY
dopmMa MoJArOTOBKY — OUHAS

BraanusocTok
2017
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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 (PU3HUKH, OTJIMYACTCA TJIIyOMHOW U
MOJTHOTOM  PACKPBITHS  TEMbI;  BJIaJICHUE
TEPMUHOJIOTHYECKUM  anmnapartoM;  YMEHHUE
OOBSCHATH CYIIHOCTb, SIBIIGHUM, MPOILIECCOB,
nenatb  BBIBOJBI M 00O0OIEHHS, J1aBaTh
apryMEHTUPOBAHHBIE  OTBETHI,  MPUBOJIUTH
PUMEPDI

84-73

X0poIIo

OTBeT CTyIeHTa MOKa3bIBACT MPOYHBIC 3HAHUS
(GU3UKK, OTIMYAETCS TIIyOMHOW U IOJHOTOMH
PaCKpBITHS TEMBIL; BJIaJICHHE
TEPMUHOJIOTHYECKMM  almapaToM;  YMEHHE
OOBSICHATH CYIITHOCTb, SIBIICHHH, TPOIIECCOB,
COOBITHH, J€JaTh BBIBOABI U OOOOIIEHHS,
JlaBaTh apryMEHTUPOBAHHbBIC OTBETHI,
NpUBOANTh mpuMepbl. OIHAKO MOMyCKaeTCs
OJHA - IB€ HETOYHOCTH B OTBETE.

72-61

YAOBJECTBOPUTEJIbHO

OTBeT CTyleHTa, CBUJETEIbCTBYIONIUN B
OCHOBHOM O 3HaHMM (U3UKHU, €€ OCHOBHBIX
3aKOHOB M TeopuH, cinabo chHopMUPOBAHHBIMU
HAaBBIKAMHM  aHaiM3a SBJIEHWUW, IMPOIIECCOB,
HEJI0CTaTOYHBIM yMEHUEM JaBaTh
apryMEHTUPOBAHHBIC OTBETHl M IPHUBOJIUTH
MPUMEPHI; HEAOCTATOYHOW JIOTUYHOCTHIO U
MOCIIeIOBATEIbHOCTRI0 OTBeTa. Jlomyckaercs
HECKOJILKO OIHUOOK B COICPKAHUU OTBETA.

Meuee 61

HEY/JA0BJIETBOPUTEJIHLHO

OTBeT cTyneHTa, OOHAPYKUBAIOIIUN HE3HAHUE
(GU3MKY, OTIMYAOLIUICS HE3HAHNEM OCHOBHBIX
3aKOHOB TEOPUH, Hec(hOpPMHUPOBAHHBIMU
HAaBBIKAMM  aHalM3a SBJIEHUM, MPOLIECCOB;
HEyMEHUEM  JaBaTh  apryMEHTUPOBaHHbBIC
OTBETBHL.
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10.

11.
12.
13.
14,

15.
16.

17.
18.

19.

20.

Bonpockbl K 3a4€TY (3K33M€HV)

Pa3zpen 1 <MEXAHUKA»

Kunematuka matepuanbHoil Touku. [lepemenienune, CKOpocThb, yCKOPEHHUE.
Kunemarnueckoe YpaBHEHHE PaBHOMEPHOTO 151 PABHOIIEPEMEHHOTO
MPSMOJIMHEUHOTO IBUKEHUS.

Y CKOpEeHHE U €ro COCTABIIAIOLIME.

Cucrtemsl otuera. [IpeobpazoBanus ["anmunes. [IpeoOpazoBanust Jlopeniia.
CrnenctBus u3 npeobpazoBanuii Jlopenua:

OTHOCHUTENIBHOCTh OJITHOBPEMEHHOCTH COOBITHIA;

OTHOCHUTENBHOCTD JUIUTELHOCTH COOBITHI; MapagoKC OJIM3HEIOB;
OTHOCHUTENIBHOCTH Pa3MepoB U (POPMBI TEI

PenstuBrcTCKHE IPeoOpa3zoBaHusl CKOPOCTEN

Cuna. Macca. Umnynbec. 3akonsl HetoToHa.

CB00OOHOE M HECBOOOJIHOE NIBMKEHUS MaTepHalbHON TOYKHU. [[BrbkeHue Tena B
OTHOPOJHOM CHJIOBOM IOJIE TATOTEHUS.

CucremMa MaTepualpHBIX TOYEK, €€ HMIIYJbC. 3aKOH COXPAaHECHHS HMITYJIbCa
CUCTEMBI MATEPUAIBHBIX TOYEK.

[loHsiTHE O MOMEHTE CHJIBI U MOMEHTE HMMIIYJbCa OTHOCHUTEIBHO OCH U TOYKHU.
YpaBHEHHE MOMEHTOB MEXAaHWYECKONM CHUCTEMBI OTHOCUTEIBHO TOYKH. 3aKOH
COXpaHEHHSI MOMEHTAa UMIIYJIbCA MEXaHUYECKON CUCTEMbl OTHOCUTEIBHO TOYKHU H
OCH.

Pabora. Momuocts. DHeprus. Kunernueckas sHeprus. PenstuBucrckas ¢opma
KUHETUYECKON SHEPTHM.

[Torenuuanbabie cunbl. [loTeHnmanbHas sHeprud. [loTeHunanbHas >HEPTUs CUI
YIOPYTOCTH.

3aKOH COXPAHEHUS SHEPIUU B MEXAHHKE.

LleHTpanbHbIN yaap Mapos.

3akonsl Keruepa. 3akoH BceMupHoro tarorenus. Oneit Kapenauma.

[loTeHman M HaNPSYKEHHOCTh TPABUTALIMOHHOIO IOJISI, CBSI3b MEXIYy HUMH.
OKBUBAJEHTHOCTh HWHEPTHOM M TPABUTALMOHHONW MAacc. OKCIEPUMEHTAIIbHAS
MIPOBEPKA 3KBUBAJIEHTHOCTH.

Kocmuueckue ckopoctu. Pacuet 1 u 2 ckopocTei.

[TocTynarenpsHOE U BpallaTeIbHOE JBUKEHUS TBEPAOIo Tena. LIeHTp Mace u 3aKoH
ero aBuWxeHus. OCHOBHOM 3aKOH JIMHAMHUKHU BpAILATEIbHOTO JBHKEHUSI TBEPAOTO
Tena. 3aKOH COXPAaHEHUsI MOMEHTAa UMITYJIbCa TBEPJOro Tea.

MoOMEHT HMHEpUHH Tela OTHOCUTEIBHO OCH M TOYKM. BpluncieHne MOMEHTOB
WHEPIUU CTEepXKHS (AMCKA) M Tella BPAllEHHs] OTHOCUTENIBHO OCH, MPOXOASIIEH
4yepe3 HEHTP MACChI TeNa.

Teopema I'torirenca-Ilrerinepa. Ilpumenenue teopemsl ['roirenca-llreitnepa mis
BpAILATEJIbHOTO JBWKECHUS LWIMHAPA, AUCKA, CTEPKHA M I1apa OTHOCUTEIBHO

ocell, He MPOXOIAIINX Yepe3 EHTP MACChI TEa.
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29.
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31.
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34,

35.

36.

37.

38.

39.

Kunetnueckast sHeprust BpamarTelbHOTO IBUKEHUS TBEPAOTO TENA.

Bunael u tunel gedopmanuii. Hanpsbkenne u ycunue. Moaynu FOHra u casura.
Koaddunment Ilyaccona. Jlnarpamma pactsikeHuUs.

Heunepunansueie cuctembl oTcyera. CWJIbl MHEPUUU. 3aBUCUMOCTh YCKOPEHUS
CBOOOJIHOTO MaJACHUS OT IITUPOTHI MECTHOCTH.

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

MonekynsipHO-KMHETHYECKass TEOpHsl BEIIECTBA. XapaKTEPUCTUKUA MOJICKYJIT U
KOJIMYECTBA BEUIECTBA U CBSA3U MeXy HUMU. [locTosiHHBIE ABOrajipo u Jlommuara.
ArperaTHble COCTOSHMSI BEIIECTBA M MX TMpu3Haku. CTaTUCTHUYECKUUA U
TEPMOJIMHAMHUYECKUI METOJIbI B MOJIEKYJISIpHOU (pU3HMKe.

OMIOUPUYECKUE Ta30BbI€ 3aKOHBI, PaCIIMPEHUE TBEPAbIX Tel. MpaeanbHblil ras.
MonekynsipHO-KHHETHYECKAs TEOPUS UJICaTIbHOTO rasa.

JlaBiieHre uAeanbHOTO Tra3a. BBIBOJ OCHOBHOIO YpPaBHEHHUS MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU UICATIBHOTO rasa.

Temneparypa u ee (U3NYECKUI CMBICT B MOJICKYJISIPHO-KUHETHYECKOM TEOpUU
(TerI000MEH U TEPMOJAMHAMUYECKOE PaBHOBECHE, TEPMOMETPUUECKOE CBOMCTBO U
TepMOMETpUYECKasl BeJIMUMHA). TepMoguHAMHUUECKas IIKaia TeMIeparTyp.

BriBom ~ ypaBHEHUs ~ COCTOSIHUSI — HWAcajibHOTO  raza. M3ompoueccsl U
COOTBETCTBYIOIIME MM 3aKOHBI UjeadbHOro raza. M3orepmuyeckuit ko3pdUimeHT
C)KMMAEMOCTH, TEMITEPATypPHBII KO3 (ULIUEHT.

CkopocTH Ta30BbIX MOJEKyI. M3MepeHue CKOPOCTH Ta30BBIX MOJEKYJ (OIBIT
[ITepHa, METOT MOJIEKYJISIPHBIX MTyYKOB).

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

bpoyHOBCKOE IBHKEHUE.

DJIEeMEHThl MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU HEPABHOBECHBIX TMPOIIECCOB:
PaBHOBECHOE M HEPaBHOBECHOE COCTOSIHUS, MPOIECCHI peslaKCcallid U IMPOLECCHI
nepeHoca.

D¢ dexTuBHBIN quaMeTp U dhPeKTUBHOE ceueHue MoJsieKyn ra3a. Cpeauss IjiuHa
CBOOOHOTO Mpobera (BbIBOM) U pacnpeiesieHne CBOOOHBIX MPOOEroB YacTHII.
[ToTeHumanbHasi KpUBas MEXKMOJICKYJISIPHOTO B3aUMOJCHCTBUSI U 3aBUCHUMOCTh
3¢ (HEKTUBHOTO qUaMeTpa U IMHBI CBOOOTHOTO MTpodera MoJIeKyJl OT TeMIIepaTypbl
Y JABJICHUS 11 Ta30B U )KUJIKOCTEH.

OO6mast Teopuss mporeccoB mepeHoca B raszax. Juddysus u camomuddysus.
Koadbdumment nuddys3uu u ero 3aBUCUMOCTh OT TEMIIEPATYPHI U JaBICHUS.
OO6mmast Teopusi MPOIECCOB MEPEHOCa B Ta3ax. BA3KOCTh WM BHYTPEHHEE TPEHUE.
KoaddurmeHT BA3KOCTH 1 €0 3aBUCUMOCTh OT TEMIIEPATyPhI U J1aBJICHUS.

OO61mast Teopusi MpPOIECCOB NepeHoca B razax. TernonpoBogHocTs. Koadduument
TEIUIONPOBOJHOCTH M €70 3aBUCUMOCTh OT TEMIIEPATYPhI U TaBICHUS.
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55.

HyneBoe Hayano trepmMoauHaMuKu. TepMOAMHAMUYECKUE TPOLIECCHI: PABHOBECHBIE
WM KBa3UCTAaTHYECKUE, OOpaTUMbIe U HEOOpATUMBIE, KPYTOBBIE WU IUKINYECKHUE.
[lepBoe Hayano TepMoAUHAMHKH. BHYyTpeHHsis sHeprusi, paboTra U TeIIoTa.
[TpuHIMT SKBUBAJICHTHOCTHU TEIUIOTHI U paOOTHI.

TemnoeMkocTh UAcaIbHOTO raza. TemioeMKoCTh ra3a mpu MOCTOSHHOM 00beMe U
MOCTOSIHHOM JiaBlieHuu. Yucno cremneHeit cBoOoasl. BriBog ypaBHenus Pobepra-
Maiiepa.

Anmabatueiii npouecc. BeiBon ypaBuenusi Ilyaccona. Pabora mpu ammabatHOM
Ipo1IECCe.

[TonuTpomnHslii mpouecc. BeIBOA 1 aHAIN3 ypaBHEHHUS OJIUTPOIIBL.

Kraccrnueckast TeopHsi TEIUNIOEMKOCTH T'a30B U TBEpABIX Tell. 3akoH [lromonra-IlTu.
HenmocraTku kiaccnuecKkom TEOPUH TETUIOEMKOCTH.

DJeMeHTbl KBAaHTOBOM TEOPHUU TEIJIOEMKOCTH TBEPIBIX Ted. Teopus u (opmyna
OuinmreriHa. Teopust u 3akoH [le6as. Temmnepatypa [lebas u ¢puznueckuii CMbICHT
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.

CTaTuCTHYECKUIM CMBICII BTOPOTO Hadana tepMoauHaMukd. Popmyna bosbimana
UL DHTPONIMU. 3aKOH Bo3pactaHus OHrponuu Kiaysmyca. OHTpomnus
HEOOpaTUMBIX MPOLIECCOB.

Peanvuble ra3pl. YpaBHeHue Ban-nep-Baanbca. Pacuer mompaBok Ha 00beM u
JIaBJICHUE pealbHOro ra3za. @U3MYeCKul CMBICI MOCTOSIHHBIX B ypaBHEHUU Bah-
nep-Baanbca.

Teopernueckne u30TEPMBI peanbHOro rasza Ban-nep-Baansca. Kputuueckoe
COCTOSIHUE BEILIECTBA U KPUTHUUECKUE ITAPAMETPHI COCTOSIHUSA BEIIECTBA.
BHyTpeHHsIs1 3HEeprust peajibHOTo rasa.

SIBeHnss Ha rpaHuue KUAKOCTU. [IOBEpXHOCTHAas DHEprus M IMOBEPXHOCTHOE
HaTsDKeHUE. JlaBieHrue o N30THYTOM MOBEPXHOCTHIO.

CwmaunBanue u HecMauuBanue. Kanmapasie sisienust. @opmyna Jlamnaca.

Paszpen 3 «QJIEKTPUYECTBO U MATHETHU3M»

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

2. Dnextpuyeckoe mnoJie. HampspkeHHOCTh mojsi. BekTop HampsKEHHOCTH MOJIs
ToyeyHoro 3apsana. IIpuHumn cynepriozuumu nosiei. Ilone diekTpuyeckoro
TTUTIOJSL.
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3. I'papuueckoe  uzoOpakeHue  anekTpuyeckux  morneil. Ilotok  BekTopa
HaNpsHKEHHOCTHU 3JeKTpuueckoro nosis. Teopema Octporpanckoro - I'aycca u ee
IPUMEHEHHUE K PacyeTy NoJeH.

4. Pabora cu 1oJis IpH nepeMenieHny 3apsaaoB. [loTeHnman 31eKTpuieckoro mois.
[Mupxynsauus BEKTOpa HAPSHKEHHOCTH. DKBUIIOTEHIMAIbHBIE TIOBEPXHOCTH.

5. IloreHuuman moast TOYEYHOrO 3apsifa, cHUcTeMbl 3apsanoB. CBs3p MOTEHLMANA U
HaNpsHYKEHHOCTHU TOJIS.

6. Ilonspusanus nusneKTpUKoB. usnekrpudeckas npoHuaeMocts. CBOOOIHBIE U
CBSI3aHHBIC 3aPSIJIbI.

7. llomsspHble W HENOJsIpHbIE MOJEKYbl. [lonsIpH30BaHHOCTL M €€ CBA3b C
MOBEPXHOCTHOM MJIOTHOCTHIO MOSPU3ALMOHHBIX 3apPsIIOB.

8. DnexTpuueckoe moje B audnekTpukax. Teopema Octporpanckoro - [aycca ms
MoJisl B JUAJEKTPUKax. BEKTOp 3JEKTPUYECKOTO CMELIEHUA. OJEKTpHUYecKas
BOCIPUUMYMBOCTD U €€ CBSI3b C IUAJIEKTPUUECKON MPOHULIAEMOCTHIO.

9. DnekTpuyeckoe MoJie Ha rpaHuIIe pa3zelia ABYX JUIJIEKTPUKOB.

10.OnexTpuyueckoe TOJ€ 3apsDKEHHOTO IPOBOJHUKA. YCJIOBHUS paBHOBECHS M
pacnpeziesieHue 3apsA0B B MPoBOJHUKAX. HanpsykeHHOCTh MOJs Y MOBEPXHOCTHU
3apsKEHHOT'O IPOBOJHUKA U €€ CBSA3b C OBEPXHOCTHOM MJIOTHOCTHIO 3apsIIOB.

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

12.21eKTpOEeMKOCTh YEIUHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTb KOHJIEHCATOpA.
[Inockuii, cdepuueckuii W UUIMHAPUYECKUN KoHAeHcaTopbl. CoearHEeHHe
KOHJIEHCAaTOPOB.

13.OHeprusi cucTeMbl HEMOJBMKHBIX TOUCYHBIX 3aps0B. DHEPrHsl 3apsKEHHBIX
MIPOBOJTHUKOB. DHEPrUsl 3apsyKEHHOIO KOHJEHCATOpPA.

14.OHeprus U IIOTHOCTb 3HEPTUH SJIEKTPUUYECKOTO MOJIS.

15.0Onexktpuyeckuii  TOk. EnuHMIa wW3MepeHHs TOKa - ammep. YCIoBHUS
BO3HUKHOBEHUS 3JIEKTPUYECKOro Toka. 3akoH Oma i ydacTKa OJIHOPOJHOMN
LEMH.

16.Comnporusnenne npoBoanuka. Juddepennuansaas popma 3akona Oma.

17.Croponnne cunbl. OnektpoaBuwxymas cuna (3AC). 3Bakon Owma s
HEOJHOPOJHOTO y4yacTKa W JUIsl 3aMKHyToM uenu. HampspkeHue Ha 3axumax
UCTOYHHKA.

18.PaGora W MOIIHOCTH TOCTOSSHHOTO ToKa. 3akoH Jlxoyns - JleHma.
Huddepenunanshas popma 3akona [xoyins - Jlenna.

19.Pa3BerBnennsic nenwu. [IpaBuna Kupxroda.

20.Knaccudukanus TBepasIX Tl (MPOBOAHUKH, TUIIEKTPUKUA U TTOITYIPOBOIHUKH).
IIpupona toka B Metaymax. MccnenoBanums Manpensmrtama u Ilamanekcu,
Crroapra u TonmeHna.

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

22 Knaccuueckast — 3J€KTpPOHHAash  TEOpHUsl  BJIEKTPONPOBOJAMMOCTH  METAJUIOB.
OOmbsicaenue 3akona Jxoymns — Jlenna.

23.3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.
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24 TpyAHOCTH  KJIACCHUYECKOM JJIEKTPOHHOW TEOpUU  BJIEKTPONPOBOAUMOCTH
METaJlIOB.

25.ITonsiTHe 0 COOCTBEHHONM Y NPHUMECHOH NPOBOJUMOCTH IOJYNPOBOJHUKOB,
3aBUCUMOCTB €€ OT TEMIIEpaTyphl U OCBEILIEHHOCTH.

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

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

28.MarHuTtHoe MoJjie 3JeKTpUYecKoro Toka. MHaykmus marHutHoro moss. Jluxuu
MAarHATHOW MHAYKIMU. MarHuTHBIN ITOTOK.

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

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

31.Teopema ["aycca st MarHUTHBIX MTOJICH.

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 Tpu 3aMBIKaHUU U Pa3MBIKAHUU TETIH.

41.OHeprusi MarHUTHOTO MOJSI TOKA. DHEPIUs M IUIOTHOCTh 3HEPTMH MAarHUTHOIO
TTOJISL.

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

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

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

45.J]lnaMaraeTus3M 1 ero o0ObsICHEHHE.

46.1TapamaraeTusMm U ero 0ObSICHEHHE.

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

48.KBasucranmonapusie TOkH. JleWicTByIoIllee W CpeqHee 3HAUYCHUS MEPEMEHHOTO
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 mapajuiesibHOM LeTH.

52.MomtHOCTh MEPEMEHHOTO TOKA.
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Pasznen 4 «OIITUKA)»

1. 3akoHbI reOMeTpUYECKON ONTUKHU. AOCOIIOTHBIN U OTHOCUTENbHBIN MOKa3aTeIH
npesioMyIeHUs. SIBIeHHE TTOJIHOTO BHYTPEHHETO OTPaKEHUSI.

2. DJeKTpoMarHuTHas npupoja cBera. ONTHUYECKHM UM BUAUMBIA JHara3oHbI
AIIEKTPOMATrHUTHBIX BOJIH. BosHOBOE ypaBHEHUE.

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

4. NntepdepeHnus MOHOXpOMAaTHYECKHMX BOJNH. OmnThueckas pa3HOCTh XOja.

VYciaoBus BO3HUKHOBEHHS HWHTEP(PEPEHIIMOHHBIX MAKCHMyMOB W MHHHUMYMOB

(BBIBON).

Pacuet nunaTepPepeHIIMOHHOIN KapTHUHBI OT IBYX UCTOYHUKOB.

6. UnTepdepenunsi B TOHKUX MieHKaX. [lojockl paBHOro HakiIoOHAa M paBHOU
TOJIIIUHBI.

7. Konbia HeroToHa.

8. IlpocBeTiieHHE ONTHKHU.

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 U TOJISIpU30BaHHBIA CBET. JIMHeWHas, Kpyrosas, JUITUNITUYECKAs
MOJISIpU3ALIHSL.

16.3akon Mauroca.

17.Tlonsipusarusi cBeTa MPU OTPAKCHHUH U MPEIoMIIeHNU. 3aKoH bproctepa.

18.JIBoitHOE MyuernpenoMIeHUuEe B aHU30TPOITHBIX KpUCcTaIaxX. JJuxpounsm.

19.TTonspuzanimoHHbIE TPHOOPHI.

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

21.TennoBoe M3TyYEHHWE U €Tr0 XapakTEepUCTHKU. OTIWYHE OT JIFOMUHECIEHTHOTO
U3IIyYEHUS.

22.3axonbl Kupxroga, Credana-bonpiimana u Buna.

23.KBanToBas runoresa u ¢popmyina [Inanka.

24.®otoH. Macca, ummynbc (poToHa.

25.9¢dext KomnroHa.

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

o
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KpuTtepun onieHnBaHus TeCTOBBIX 3aJaHU I

Kpumepuu oyenusanus mecmosvix pabom cmyoenmos.

Tectbl conepkaT pa3Hble THUIBI BOIPOCOB: BOIIPOCHI C BBIOOPOM IPaBUIIBHOTO
BapHaHTa OTBETa, BOIMPOCHI, B KOTOPHIX HEOOXOAMMO BCTaBUTH MPOIYIIEHHOE CIOBO
win (pa3y, BOIPOCHl C HEOOXOAUMOCTBIO YCTAaHOBIIEHUSI COOTBETCTBUs. [IpaBuibHbBIE
OTBETHI HA BOIIPOCHI OLICHUBAIOTCS CIEAYIOLIUM 00pa3oM:

e (0,5 Gamra MOXHO TOJIYYHUTh 3a MPABUIIBHBIA OTBET HAa BOMPOC C BhIOOpOM 1

MPABIJIBHOTO OTBETA U3 MPEJIOKEHHBIX; 1 0a cTaBUTCA 32 MPaBUIIBHBINA OTBET
Ha BOIIPOC € IPOMYLIEHHBIM CIOBOM;
e Ot 1 g0 3 GayyIOB MOXHO MOJIYYHTh 32 Pa3BEPHYThIM OTBET B 3aBUCHUMOCTU OT

CTCIICHHU PACKPBLITHUA COACPKAHUA BOIIPOCA.

3a Kaxabld TECT BCero MokHO moiyuuTh 30 OamnoB. 3a cemecTp MpoBOAUTCH 3
TecTa (JBa MO pasjenaMm U OAWH UTOTOBBIN). [IpuMepsl TECTOBBIX 3aJjaHUN TTPUBEIACHBI
HUXKE.

basnel 3a Bce orBeThl HOpMUpytoTcs Ha 100%.

[TpoleHT BEpHBIX OTBETOB IO TECTY OIICHKA

86% W BbIIIIE OTanyHO/3a4TEHO

71-85% XO0poI11o/3a4TeHO

51-70% VY 10BIETBOPUTEIHLHO/32a4TCHO
Menee 50% HeynoBnerBopuTenbHO/HE3aUTEHO
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