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ABSTRACT

Bachelor’s degree in 18.03.01 Chemical Technology.

Study profile : for all profile

Course title: Physics

Basic part of Block 1, 8 credits

Instructor: Vladimir S. Pechnikov, prof.

At the beginning of the course a student should be able to:

for successful study of the discipline students should:

— know the basic laws of physics and mathematics at the school level
program.

Learning outcomes:

— the ability to self-organization and self-education (GCC-14);

— the ability to use the basic laws of natural sciences in professional
activities, apply methods of mathematical analysis and modeling, theoretical and
experimental research (GPC-2);

— the ability to use the basic laws of natural science of understanding the
world and natural phenomena (OPK-3).

Course description: the aim of the discipline is to teach students the
physical foundations of mechanics, physics, mechanical vibrations and waves,
molecular physics and thermodynamics, electricity and magnetism, optics,
elements of quantum physics.

Main course literature:

1. Trofimova, T.I. Kurs fiziki : uchebnoye posobiye dlya inzhenerno-
tekhnicheskikh spetsial'nostey. 7-ye, 8-ye izdaniya / T.I. Trofimova. — M. :
Vysshaya shkola, 2008. — 558 s.

EK NB DVFU:

http://1ib.dvfu.ru:8080/lib/item?id=chamo:275566 &theme=FEFU

2. Kikoin, I.K., Molekulyarnaya fizika : posobiye dlya vuzov. / [.K. Kikoin,
A K. Kikoin. - SPb.: Lan', 2008. — 480 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281584&theme=FEFU

3. Savel'yev, 1.V. Kurs obshchey fiziki : ch 3 : uchebnoye posobiye dlya
vuzov. Molekulyarnaya fizika 1 termodinamika. / I.V. Savel'yev. — M.: AST,
Astren', 2007. — 208 s.

EK NB DVFU:

http://1ib.dvfu.ru:8080/lib/item?id=chamo:295537 &theme=FEFU




4. Savel'yev I.V. Kurs obshchey fiziki: T.4.Sbornik voprosov i1 zadach po
obshchey fizike: uchebnoye posobiye/ 1.V. Savel'yev; pod obshch.red. V..
Savel'yeva. — M.: KNORUS, 2009. — 375 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/1ib/item?id=chamo:2956 13 &theme=FEFU

5. Frish, S.E. Kurs obshchey fiziki [Elektronnyy resurs]: Uchebnik. V 3-kh
tt. T.3. Optika. Atomnaya fizika. / S. E. Frish, A. V. Timofeyeva - SPb.: Lan',
2009. - 648 s.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281578&theme=FEFU

6. Savel'yev, 1.V. Kurs obshchey fiziki. Mekhanika: V 5-i tt. Tom 1./ 1. V.
Savel'yev — Spb.: Lan', 2011. — 352 s.

EBS «Elanbook.comy:

http://e.lanbook.com/view/book/704/

7. Aleshkevich, V.A. Kurs obshchey fiziki. Mekhanika. [Elektronnyy resurs]
/ L.G. Dedenko, V.A. Karavayev — M.: Fizmatlit, 2011. — 469 s.

EK NB DVFU:

http://e.lanbook.com/view/book/2384/

8. Varava, A. N. Obshchaya fizika: uchebnoye posobiye dlya vuzov.
[Elektronnyy resurs] / A.N. Varava, M.K. Gubkin, D.A. Ivanov 1 dr.; pod red.
V.M. Belokopytova. - M.: Izdatel'skiy dom MEI, 2010. - 506 s.

EBS «Konsul'tant studentax:

http://www.studentlibrary.ru/book/MPEI50.html

9. Tyurin, YU.I. Molekulyarnaya fizika 1 termodinamika. [Elektronnyy
resurs] / YU. L. Tyurin, I.LP. Chernov, YU. YU. Kryuchkov - SPb.: Lan', 2008 —
288 s.

EBS «Elanbook.comy:

http://e.lanbook.com/books/element.php?pll_cid=52&pll_1d=393

10. Savel'yev I.V. Kurs obshchey fiziki. V 5-i tt. Tom 3. Molekulyarnaya
fizika 1 termodinamika [Elektronnyy resurs]. / I. V. Savel'yev — SPb.: Lan', 2011. —
224 s.

EBS «FElanbook.comy:

http://e.lanbook.com/view/book/706/

11. Savel'yev I.V. Kurs obshchey fiziki. V 5-i tt. Tom 2. Elektrichestvo 1
magnetizm [Elektronnyy resurs]. / I. V. Savel'yev — SPb.: Lan', 2011. — 352 s.

EBS «Elanbook.comy:

http://e.lanbook.com/view/book/705/

12. Savel'yev I.V. Kurs obshchey fiziki. V 5-1 tt. Tom 4. Volny. Optika.
[Elektronnyy resurs] / I. V. Savel'yev — SPb.: Lan', 2011. — 256 s.
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Form of final knowledge control: exams (theoretical course), credit (lab
work)




AHHOTAIUA

Pabouas mporpamma mucruruinael «®usnka» pazpaboTaHa AJisi CTYICHTOB
1-2 xypcoB HampaiaeHuss noarotoBku 18.03.01 «Xumuyeckas TEXHOJIOTHS,
npopuin  «TexHONOoruss XUMHYECKUX U HEe(PTEeXMMHUUYECKHX MPOU3BOJICTBY» B
cootBercTBUM ¢ TpeboBaHusmMu OC BO JIBOY no nanHOMY HanpaBIeHUIO.

HNuctuummaa b.1.6.3.4 «®u3uka» OTHOCUTCS K pasjieiny JAUCIUILINH 0a30BOU

4acTH y4eOHOrO IJIaHa.

OOmiasi TPyIOEMKOCTh JUCHUIUIMHBI COCTaBISieT 8 3a4eTHBIX €IUHHUII,
(288 yac.). YueOHBIM IJIAHOM IPEAYCMOTPEHBI JEKIMOHHBIE 3aHATUA (72 Yac.), B
TOM 4YHCJE C WCIOJb30BAaHMEM METOJOB aKTHUBHOTO oOyuenus (16 wdac.),
npaktudeckue 3aHsaTus (36 yac.) u saboparopHeie pabotel (54 4ac.),
caMmocTtosTeNbHas pabora (72 4vac.), u3 Hux (72 4yac). OTBEJCHbI Ha MOJATOTOBKY K
sK3aMeHy). Jlucuurinaa peanusyercs Bo 2 U 3 cemecTpax 1 u 2 KypcoB.

®duzuka (GopmMupyer y CTYIAEHTOB IMpEACTaBICHUE O HEW KaKk O Hayke,
ONMPAIOLICHCS HE TOJNBKO HA TEOPETUYECKME TO3HAHWSA, HO M Ha
HKCIEPUMEHTAIbHYI0 0a3y, UMEIOIIEH MPaKTHUECKOE MPUIOKEHHE B Pa3IMUHbIX
00JIacTsSIX YEJIOBEUECKON NeATENbHOCTH, CIHOCOOCTBYIOWIEH (HOPMHPOBAHUIO Y
OyIylMX CHENHAJIUCTOB HAYYHOTO MHUPOBO33peHusd. Kypc ¢Gu3uky BKIIOYaET
clenyrolue pasieibl: (U3NYecKrue OCHOBBI MEXaHWKH; (u3uka KoseOaHuil u
BOJIH; MOJICKYJIApHasi (QU3MKa U TEPMOAMHAMMKA; JIEKTPUUYECTBO U MarHeTU3M;
kBaHTOBasi gu3uka. M3yyaembie B kypce «Dusuka» paszznesibl HEOOXOAUMBI IS
YCHEIIHOrO YCBOEHUS CHeIHabHBIX KypCOB, TUIS CTaHOBJICHUS
€CTECTBEHHOHay4HOro oOpa3oBanus. CTyIeHTHI, H3ydawoliue Kypc (usmkwy,
JOJKHBI MMETh OTPEICIICHHYI0 MATEMAaTUYECKYIO MIOJITOTOBKY.

Heas aucuuniauubl: GyHAaMEHTaNIbHAas MOATOTOBKA Mo ¢u3MKe, Kak 0a3a
JUISL  W3Y4YEHHUs CHEUUalbHBIX JUCLUMIUIMH, CHOCOOCTBYIOIIasi TOTOBHOCTU
BBITYCKHUKOB K  AKCIIEPUMEHTAJIbHO-UCCIEAOBATEIbCKON  JI€ATEeIbHOCTH;
(dbopMHpOBaHHE HABBIKOB MCHOJIB30BAHKUS OCHOBHBIX 3aKOHOB (DM3UKHU B pEUICHUU
3aJa4, CBSI3aHHBIX C NPO(GECCHOHATBHONW JAEATEeIbHOCTHIO; (HOPMHUPOBAHHE Y
CTYJEHTOB YCTOMYMBOIrO (PM3MUECKOTO MUPOBO33PEHHSI, YMEHHE aHAIU3UPOBATh U
HaXOAUTh METOJbl penieHus (U3NYECKUX NpoOsieM, BO3HUKAIOMIMX B 00JacTH
XUMUH.

3agaum QIMCUMILINHBI:

— CO3/IaHH€ OCHOB TEOPETUYECKOM TMOJArOTOBKM B 00JacTu  (HU3MKH,
MO3BOJIAIOIIEH OPUEHTHUPOBATHCS B IOTOKE HAYYHOW U TEXHUYECKOW MH(OPMALINK;

— (popmMHupOBaHUE HAYYHOT'O MBIIICHHUS,

— YCBOEHHE OCHOBHBIX (DM3MYECKUX 3aKOHOB KJIACCMYECKON M COBpPEMEHHOU
buU3UKY, METOJI0B (PU3UUECKOTO UCCIIEI0BAHNUS;



— BBIPA0OTKAa HAYAJIBHBIX HABBIKOB TMPOBEJACHUS OKCICPUMEHTAIBHBIX
UCCJICIOBAHUI C MPUMEHEHHEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHHA U
OIICHKH MOTPEITHOCTH U3MEPCHHIA;

— (opmupoBanue npodhecCHOHATHPHOTO OTHOIIECHUS K MPOBEACHUIO HAYYHO-
WCCJIEIOBATENLCKUX W MPUKIAHBIX pa0OT, pa3BUTHE TBOPUYECKON WHUIIMATUBHI U
CaMOCTOSITEIIbHOCTH MBIIIIICHUS.

JUIsS  yCIIemHOTO M3YYeHHS AUCHUIUIMHBI «Du3nka» y 00yJaroniuxcs
JOJDKHBI  OBITh C(POPMHUPOBAHBI 3HAHUSA W YMCHHUS B paMKax IIKOJIbHOU
IPOTPaMMBI.

[Tnanupyembie pe3yiabTaThl OOYYEHHS IO JaHHOW JUCIMIUIMHE (3HAHUA,
YMEHUS, BIAJCHUS), COOTHECEHHBIC C IUIAHUPYEMBIMU DPE3yJIbTaTaMH OCBOCHUS
0o0pa3oBaTeNbHON  TPOTpPaMMbI,  XapaKTEPHU3YIOT  ATambl  (PopMUPOBAHUS
CICAYIONIUX KOMIIETeHIMN (00mmenpodeccuoHaabHble KOMIETEHIIUHN (2JIEMEHTHI
KOMIIETEHIINHN)):

Koa u ¢popmympoBka
Jdranbl GopMHUPOBAHHUS KOMIIETCHIIUN
KOMIICTCHIINHU
OIIK-2 3HaeT OCHOBHBIE 3aKOHBI busukmy, METObI
CIIOCOOHOCTH UCMOJIb30BATh MaTEeMaTHYeCKOro aHajiu3a, TeOPETUYECKOro U
OCHOBHBIE 3aKOHBI AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS.
€CTECTBEHHOHAYYHBIX Ymeer MPUMEHTh (PU3NYECKUE 3aKOHBI M METObI
JTUCITUTLIAH B MaTeMaTH4eCKOTo aHanm3a B
npodecCHOHATbHON poeCCUOHATBHON IEATEITLHOCTH
NEeSTEIbHOCTH, IPUMCHSITh Brnageer CIIOCOOHOCTBIO MCITOJIB30BATh OCHOBHBIC 3aKOHBI
METO/Ibl MAaTEMATHUYECKOTO €CTECTBEHHOHAYYHBIX TUCITUTLIAH B
aHaJIM3a U MOJICTTUPOBAHUS, poecCHOHATBHON JIeATEIbHOCTH, MPUMEHSET
TEOPETUYECKOI0 U METO/IbI MaTeMaTH4eCKOro aHaimM3a |
AKCIIEPUMEHTAIBLHOTO MOJICTTUPOBAHUS, TEOPETUIECKOTO u
MCCJIEIOBAHMUS HKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
OIIK-3 3HaeT OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI
CIIOCOOHOCTBIO UCIIONB30BATh | YMeEeT MPUMEHSTh 3aKOHBI (U3UKH I TIOHUMaHUS
OCHOBHbIE OKPY’KaIOIlIero MUpa U SBJICHUN IPUPOJIBI.
€CTECTBEHHOHAyUYHbIE 3aKOHbI | Brmazeer CIIOCOOHOCTBIO UCIIONIb30BATh OCHOBHBIE
MOHUMAaHHUS OKPYXKAIOIIETOo €CTECTBEHHOHAyYHbIE€  3aKOHbl  TOHUMAaHUS
MUpA U SABICHUIN PUPOIBI OKPYKaOIIEero MUpa U SBICHUN TPUPOIBI

Jlia popMHUpoBaHUs BbIIIEYKAa3aHHBIX KOMIIETEHLMH B paMKax JUCLUIIINHbBI
«Pu3nKkay NPUMEHSIOTCA CIEAYIOIIUE METOJbl AKTUBHOTO / HHTEPAKTUBHOIO
oOyueHus: Jekusi-0ecea; IEKIU-IPe3CHTALIHS.




I. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKON YACTHU KYPCA
(JIekuum 72 yac.)

Pa3nen 1. Mexanuka (18 yac.)

Tema 1. KunemaTuka MatepuajabHou To4kH (3 yac.)

Kunematnueckoe onucanue naBukeHUs. [loHATHS MaTepUAIIBHOM TOYKH,
Tpaektopur. CriocoObl 3aaHus TIOJIOKEHUSI TOUYKH M €€ JIBIDKCHHS B JEKapTOBOU
cucteMe orcuera. Ilepememenue. Ilytb. CBsA3p mepeMellleHHs € NPHUpPALEHUEM
paauyc — BekTopa. CKOPOCTh U YCKOPEHHE MPU MOCTYNAaTEIbHOM U BpaIllaTeIbHOM
NBHKEHUSAX. CBA3b MEXAYy JMHEHHBIMA M  YIVIOBBIMM KHUHEMAaTHYECKUMHU
xapaktepuctTukamu. OCHOBHAs 3a7ja4ya KHHEMATUKHU.

Tema 2. /luHAMHMKA MATEPUAJBbHON TOYKH. 3aKOH COXpaHEHUS
UMIyJibca (2 gac.)

Humepaxkmuenasn popma: nekyus-oeceoa; 1eKyua-npe3eHmayus.

B3aumopneiictBus u cwibl. Macca Kak Mepa MHEPTHOCTM M T'PaBUTALMU.
Nmnynee. 3akoHbl HbloTOHA. 3aMKHYThIE W HE3aMKHYThIE MEXaHHYECKHUE
cucrembl. CucremMa MaTepUaNbHBIX TOYEK, €€ HUMILYJbC. 3aKOH COXPAaHEHUs
MMITYJIbCA CUCTEMbl MATEpPUAJbHBIX TOYEK. J[BMKEHHE TEJ MEPEMEHHON MACCHI.
Ypasaenne Memepckoro. @opmyiia [{nogkoBCKOTO.

Tema 3. Dueprusi, padora, MOIIHOCTb. 3aKOH COXPaHEHMS
MeXaHU4ecKoil IHeprum (2 yac.)

PabGora. DOueprusi, MontHocts. [loTeHIMansHas U KUHETUYECKAs SHEPIHH.
[loTeHunanbHble (KOHCEPBATHBHBIE) cuibl. [loTeHUManbHAst SHEPrus CuUil
yrpyroctu. CBsA3b MEXAY MOTCHUUAIBHON CUJIOM W TOTCHIMAIbHOW SHEPTUEH.
3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE. YIIPYTHE U HEYNPYTUE CTOIKHOBEHUSI.

Tema 4. BpamarenbHoe IBH:KEHHE CHCTEMbl MATEPHAJIBbHBIX TOYeK
(2 yac.)

Humepaxkmuenasn popma: nekyus-oeceoa; 1eKyua-npe3eHmayus.

MoMEHT umnyJsibca MaTepUaIbHON TOYKM M CHUCTEMbI MaTEpUaIbHBIX TOYEK
OTHOCUTEIBHO TOJIIOCA U OCH. MOMEHT CHJIbI MaT€pUabHOM TOYKH U CUCTEMBbI
MAaTEPUAJIBHBIX TOYEK OTHOCUTEIIBHO IOJIOCAa U OCH. YPAaBHEHUE MOMEHTOB ISt
CUCTEMbl MAaTepHAIbHBIX TOYEK OTHOCHUTEJIbHO TOYKM (ToJitoca). 3aKoH
COXpAaHEHUSI MOMEHTA UMITYJIbCA MEXAHUYECKOW CHCTEMBI OTHOCHUTEIIBHO IOJIOCA.
CBs13b MOMEHTA UMITYJIbCA C YIJIOBOM CKOPOCTBIO.

Tema 5. /Iunamuka aGCoJIIOTHO TBEPAOTO Tesa (2 vac.)

[Tonsitue abcomoTHO TBepaoro Tema. llocTynmaTenpbHOe W BpamiaTeIbHOE
IBHO>KeHUsT TBepaoro Tena. Llentp Macc. OCHOBHOM 3aKOH — JMHAMUKHU
BpaIllaTeJIbHOIO JIBUKEHHUSI TBEPAOrO Tela OTHOCUTENBHO OCH. (YpaBHEHUE
MOMEHTOB).MOMEHT WHEPIUU MaTEPUATbLHOM TOYKHM U MEXAaHUYECKOH CHUCTEMbI



OTHOCHUTEIBHO TOYKH M OcH. KuHeTuueckas sHeprusi JABWXKEHHUS TBEPAOro Tela.
Teopema [I'rourenca-llTeiinepa. BpluuciieHue MOMEHTOB WHEPIMUA CTEPKHA,
UUJIMHPA.

Tema 6. KosieOanus. 'apmonnyeckue kosedanus (2 yac.)

Kunemarnueckoe ypaBHEHHE TapMOHMUYECKUX KojeOaHui. AMIunTyaa, ¢asa,
HavyanpHOW (ha3a, dYacToTa M UUKIMYEcKas vacTora KosiebaHuil. CKOpOCTb,
YCKOpEHHE M CHJIBI TpPH TapMOHHYECKHX KoJjiebaHusx. 3akoH HerloTtona s
rapMoHMYecKkux KojeOanuil. JuddepeHnnanbHoe ypaBHEHHE TapMOHUYECKUX
KoJIeOaHM, ero peieHue. DHEeprusi rapMOHUYECKUX Kojebanuil. I'paduyeckas
3aBUCHUMOCTh KMHETHYECKOW, TOTEHIUAIILHOW U MOJHON 3HEPIrUil rapMOHUYECKUX
KOJIeOaHUI OT BPEMEHHU.

Tema 7.3atyxaromue kosaedanus (2 4ac.)

HuddepennnanbHoe ypaBHEHUE 3aTyXarolIMX KOJIEOAHHM W €ro pelleHue.
JlekpemeHT, Jorapu@MHUUEcCKuii JeKpeMEHT U  Ko3((UIHMEHT 3aTyXxaHus
KoseOanuil. Ix ¢pu3nyeckuil CMbICT U €IMHUIIBI U3MEPEHHUS.

Tema 8. Boiny:xaeHHble Ko1e0anns (1 yac)

Bropoii 3akon HproToHa 11t BBIHYKJACHHBIX KOJICOAHUMM. YCTaHOBUBIIHECS
BBIHYKJIEeHHbIE KosieOanud. uddepeHuunanbHoe ypaBHEHUE U €r0 pelieHue AJis
YCTaHOBUBILIUXCS BBIHYXKICHHBIX KOJEOAHUN AJI CiIydasi, €CJIM BBIHYXAAIOIIast
CWJIa W3MEHsSeTCsl MO TapMOHMYECKOMY 3aKoHy. AMmiutyga U ¢asa
YCTaHOBUBIIUXCS BBIHYKJIEHHBIX KosieOaHuil. Pezonanc. Pe3onanchas yacroTa.
I'padukn ammmTynHOM W (Pa3oBOM pE30HAHCHBIX KPUBBIX MJS Pa3IMUHBIX
3HaYeHUN Kod(PhuULMeHTa 3aTyXaHus.

Tema 9. Mexannyeckue BOJIHbI. HTepdepeHursT MeXaHMYECKUX BOJIH
(2 yac.)

Humepaxkmuenan gpopma: nekyun-oeceoa; 1eKyua-npe3eHmanus.

OCHOBHBIE TTOHSTHS: BOJIHOBOE I10JI€, PPOHT BOJIHBI, BOJIHOBAsI IOBEPXHOCTD,
IPOJOJIbHBIE M MOlepedyHble BOJHBIL. CBS3b MNPOAOJBHBIX M IONEPEYHBIX
MEXaHUYECKUX BOJIH, U UX CKOPOCTEN pacpOCTpaHEHUs C YIPYTMMHU CBOMCTBaMU
cpenbl. Ilmockue u cdepuueckre BOJHBL. YpPaBHEHUE TaPMOHHYECKOW BOJIHBI.
JlmuHa BOJHBI, €€ CBSI3b C EPUOJA0OM (4acToToM) U cKopocThio. [ToHsTHE (ha3oBoii
Y TPYIIIIOBOM CKOPOCTH

BOJIHbI. BonHOBOe ypaBHeHHe. 3BYKOBbIE BOJHBL. KOTrepeHTHbIE BOJIHBI.
Paznocts xoma. aTepdepeHims MexaHM4eCKuX BOJTH. Y CIOBUS Max. U min. IpH
untepdepenun. Crosyrie BOIHBI.

Pasznea II. Moaexkyaspuas ¢pusuka u repmogunamuka (18 gac.)

Tema 1. MoJjieky/JIsipHO-KHHeTHYEeCKasi Teopus (4 vac.)



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopun. Mojenb
uaeanpbHoro rasa. OCHOBHOE YpAaBHEHHE KHHETHYECKOW TEOpHUHU Ta30B. OnbIT
[IItepra. MakcBEIOBCKOE pacpeAcIICHUE MOJIEKYJI ra3a MO0 CKOPOCTSIM.

bapomerpuueckas popmyna. Pactipenenenue bosbimana.

Tema 2. Makpockonuveckoe OnucaHue noBeaeHus ra3os (4 yac.)

Cocrostnue BemiectBa. Ilapamerpbl cuctembl. YpaBHeHue MeHeneeBa-
Knanelipona. TemioeMKocTh UA€AIBHOTO raza. TemioeMKoCcTh IpH MOCTOSHHOM
o0BeMe, MpU MOCTOSSHHOM JIaBJICHUH. YpaBHEHHs aanadaTsl, HoauTponsl. Pabora
raza IOpU paslIMYHbIX Ipoueccax. BaH-gep-BaanbCOBCKMM ra3. BHyTpeHHss
DHEPIUs PEANBHOTO Ia3a.

Tema 3. ®u3nveckasa KuHeTHKA (4 yac.)

Buytpennee tpenue, nud@ysus, TEmI0MpoOBOAHOCTh

Tema 4. IlepBoe Ha4ya10 TepMOAMHAMMKH (2 yac.)

Buytpennss sueprus. Temnora u pabota. IlepBbiil 3aKk0H TepMOIUHAMUKH.
[IpumeHeHne mnepBOro Havaja TEPMOJAMHAMUKA K OIMCAaHUIO IIPOLIECCOB
UJI€aJIbHOIO ra3a

Tema 5. Bropoe Ha4yaji0 TepMOAMHAMHUKH (2 4ac.)

Oobpatumbie U HeoOpaTumbie npouecchl. ke, ukn Kapuo wu ero k.m.n.
[Tonsitue 006 odHTponuu. ['paHuIBl NPUMEHUMOCTH BTOPOr0  Hayaja
TEPMOJUHAMUKH.

Tema 6. ’Kuakoe 1 KpuctauIn4ecKoe cocTosiHue (2 4ac.)

Crpoenue tBepapix Ten. Kpucrammueckue u amopdHsbie Tena. TermioeMKoCTb
TBepablX Ten. [lmaBinenue, BO3roHka. AHM30Tponus KpuCTaLioB. (CTpoeHHe
KUJKOCTEM, TOBEPXHOCTHOE  HaTskeHWE.  JlaBiieHME  1OA  M30THYTOM
noBepxHocThi0. Popmyiia Jlamnaca.

Paznea II1. DaexkrpuyecTBo 1 MarieTusm (24 yac.)

Tema 1. DiekTpuueckoe moJie B Bakyyme (6 uac.)

OnekTtpocrarnueckoe mnoisie. 3akoH Kynona. Hanpspkennocts. IloTok
HaIPSDKEHHOCTH  AJIeKTpuueckoro mnois. Teopema [aycca m ee npuMeHeHHe.
PaboTta snexkTpuyeckoro mosis npu nepemenieHuu 3apsaa. Lupkynsuus BekTopa
HanpspkeHHOCTH. [loTeHnman m pazHocTh noTeHUUanoB. CBsA3b MEXAY BEKTOPOM
HaIPSHKEHHOCTH U MOTEHIMANIOM. ECTECTBEHHBIE 3JIEKTPUUYECKUE TTOJIS.

Tema 2. IIpoBOAHMKH W [JIMAJICKTPUKM B IJIEKTPHUYECKOM IOJIe
(6 uac.)

Pacnpenenenue 3apsnoB Ha HpPOBOJHUKE. [IpOBOJHMK B 3IIEKTPHYECKOM
noyie. ONEKTpoeMKOCTh. KoHmeHcaTtopbl. DHEprus >3JIEKTPUYECKOrO  MOJIS.
JAMPneKTpUuKn B DJIEKTPUYECKOM Tosie. MexaHu3Mbl moJispu3auuud. Bekrop
NOJSIPU3allMM,  BEKTOP  DJJEKTPUYECKOro  cMelleHus.  [(udnexkpuueckas
MIPOHUIIAEMOCTh U BOCIPUUMYHUBOCTh. CErHETOIEKTPUKH.



Tema 3. IlocTosHHBIN JIeKTpUUecKHil TOK (4 yac.)

Cuna ¥ IoTHOCTh TOKA. 3akoH Oma JyIsi ydacTKa Uenu. DJICKTPOABIXKYIIASL
cuna. 3akoH Oma I8 HEOJHOPOJHOI'O y4YacTKa UENU W JJIA TOJHOM  LEIH.
[IpaBmwina Kupxroda. 3axon JIxoynsa-Jlenna. [Ipupoma 371eKTpUYECKOro TOKa B
METaJUIaX U MOJIYIIPOBOJIHUKAX.

MarnutHoe nosie. BzaumopelictBue TokoB. 3akoH Ammepa. MHaykuus u
HaIPSHKEHHOCTh MAarHuTHOro noiid. 3akoH buo-Casapa-Jlarutaca. Hupkynsus
BEKTOPAa MArHUTHOW WHIAYKUMHU. J[€MCTBME MAarHUTHOTO IMOJs HAa IMPOBOJHUK C
tokoM. Cuna JlopeHua.

Tema 4. JuexkTpomarauTHass uHAYyKIMs (8 yac.)

3akoHn Dapanes-Jlenna. Camonnnykiusa. HIYKTUBHOCTh KOHTYpa. DHEpPrus
KOHTYpa C TOKOM. B3aumHass nHAYKIHS

Marnernsm Bemecrsa. Hamarunuusanue BeniectBa. Mojielib MOJIEKYJIAPHBIX
TOKOB. Bektop nHamarammumBanmsi. OOIUN BUJ TEOPEMBI O MUPKYJISIUA TIPH
HAJIMYMM BEIIECTBA JUISI IOCTOSHHOTO MAarHUTHOTO noisi. MarauTtHas
IPOHUIIAEMOCTh M BOCHPUUMYHMBOCTH BemiecTB. Kiaccudukaiuss MarHUTHBIX
MarepuasioB. MarautHoe nosie 3emnd. [lonsipHbie CUsHUS.

DJIEKTPOMarHuTHOE ToJie. B3auMOCBSI3b 3JIEKTPUYECKOIO M MAarHUTHOIO
nosieii. OCHOBHBIE MMOJNOXEHUsT Teopun MakcBeiia. YpaBHeHHe Makcpeia.
DNEeKTpOMarHUTHBIE BOJIHBI 151 170. CBOWCTBA. Pacrnipoctpanenue
AJIEKTPOMArHUTHBIX BOJH. V3ydyeHue 53JIeKTPOMarHUTHBIX TOJded 3emiu i
pelIeHUs TEOPETUUECKUX U MPAKTUYECKUX 33]]a4 HayK O 3eMlle.

Pa3zgen IV. OnTuka (12 gac.)

Tema 1. I'eomeTpuveckasi onTuka (2 4ac.)

OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH. L[EHTpUpPOBaHHBIE ONTUYECKUE
cucrembl. KapanHanbHble TOYKM U IIIOCKOCTH cucTeM. [Ipupona ceeta. [IpuHuun
['toiirenca.

Tema 2. UnTepdepennus csera (2 yac.)

Humepaxkmuenan popma: nekyus-oeceoa; 1eKyua-npe3eHmayus.

KorepentHocts. CnocoObl MOJTy4YEHUsT KOTEPEHTHBIX HCTOYHMKOB CBETA.
HUuTtepdepeniuss B TOHKUX IulacTUHKAX. [1onockl paBHOM TOJIMIMHBI U PABHOIO
HaksoHa. Konbiia HeroToHa.

Tema 3. Iudppaxuus cera (3 yac.)

[Tpuntun [olirenca-Openens. Meron 300 Openens. Judpaxmus Openens
Ha KPYIJIOM OTBEPCTUU M KPYTJIOM 3Kpane. J[udpaxius cBeTa Ha OJHOW IICIIH.
Hudpakuonnas pemerka. Judpakunonnsiii cektp. Judpakius peHTTeHOBCKUX
Jy4eu B KpucTaliax.

Tema 4. Iloasipu3anusi cBeTa, B3aUMO/IeliCTBHE CBeTa C BelIECTBOM
(3 uac.)



EcTecTBEeHHBIN U NOJIIPU30BaHHbIN CBET. 3akoH Mamtoca. [lonspuszanus npu
OTPAKEHUU U TIPENOMIICHMHM. 3akoH bproctepa. [IBOWHOE IydenpesioMIICHHUE.
HckyccTBeHHas aHu3oTponusa. Bpaiienue miockoct nossipusanuu. [ormnomenue
cBera. 3akoH byrepa. JIluHuu m mosocel noryonieHus. PaccesHue cBerta. 3akoH
Panes. et 3apu. ['omy6oii iBeT HeGa. KauecTBeHHBIN MeXaHU3M HOPMAJILHOU U
aHOMAaJIbHOM JUCIIEPCHH.

Tema 5. DiieMeHTHI KBaHTOBOI (pu3uku (2 yac.)

KopnyckyiisspHO-BOJIHOBOM nyanu3M BemecTBa. CBolicTBa BoJH 1€ bpoitns.
CooTHolieHue HeomnpeAeneHHocTed. BonHoBass (QyHKIMS W ee CTaTU4eCKui
cMbici. YpaBHenue llpegunrepa. Ctpoenue artoma Bopopoja. [Ipunuun Ilaymnm.
3anofHeHue S3JEKTPOHHBIX 000J04ek aToMoB. CTpoeHHE MOJIEKYJI, MOHATHE O
TEOPUH XUMUYECKOUN CBs3H. [loHsATHE O 30HHOM TEOPUU TBEPABIX TEJ, METAILIBI,
JADJICKTPUKU U MOJYITPOBOIHHUKH.

II. CTPYKTYPA U COJAEP KAHUE IIPAKTHYECKOM YACTHU KYPCA
IIpakTnueckue 3ansaTus (36 yac.)

2 cemecTp

3ansaTue 1. MexaHnka MaTepuajJbHOH TOYKH, TBEPAOr0 Teja, 3aKOHbI
coxpaHeHnus (6 yac.)

1. MexaHuka MaTepruaJIbHON TOUYKH.

2. MexaHuka TBEpAOro Tea.

3. 3aKOHBI COXPaHEHUS.

3ansitue 2. Kosiebanusi, 1BUKeHNE :KUAKOCTH (3 yac.)

1. Bunabl ABMKEHUS KUAKOCTH.

2. Knaccudukamus koaebaHu.

3. [TapameTpsl KOICOAHMIA.

3ansaTue 3. MoseKyJsIpHO-KMHEeTHYECKAasl Teopus, JHTponus (3 4ac.)

1. OcHoBHoe ypaBHeHue MKT.

2. BoiBoji ocHOBHOTO ypaBHeHust MKT.

3. DHTponUs KaK GYyHKIUS COCTOSIHUS TEPMOJUHAMUYECKON CUCTEMBI.

3anstue 4. 3aKOHbI TEPMOAMHAMMKH, Ta30Bble 3aKOHbI, KHIKOCTH M
TBepable Tesa (6 yac.)

1. 3aKOHBI TEPMOAVMHAMUKH.

2.1"a30BbI€ 3aKOHBI.

3. XKuakocTtu u TBep/bIe Tena.

3 cemecTp
3ansTue 1. DJeKTPOCTATHKA, NIOCTOSTHHBIN TOK, MAarHeTusMm (4 yac.)



1. DnexTpocTaTuka.

2. UcTouHuKy 1 apameTpbl HOCTOSIHHOTO TOKA.

3. Maruetusm.

3ansTHe 2. JJIeKTPUYECKHE KOJeOaHus, 3.-M. MHAYKIUA (2 4yac.)
1. DyeKTpOMarHuTHbIE KOJIEOaHUSI.

2. Dnektpuueckue kojedbanus. 3akon Papanes.

3ansiTue 3. DJ1.-MarHd. BOJIHbI, BOJIHOBasi onTuka (4 yac.)

1. DneKTpOMarHuTHbIE BOIHBI.

2. BonHoBas onTuka.

3anstue 4. {udpaxuus, nucnepcus, noasipusanus csera (4 gac.)
1. Audpaxuus crera.

2./lucniepus cBera.

3. Ilonsipu3anus ceera.

3ansitue 5. KBanroBasi onTuka (4 4ac.)

1. KBaHTOBBIE CBOMCTBA CBETA.

2. TennoBoe uznyuenue, GotodPpdhext, GOTOXUMUIECKHUE MPOLIECCHI.

JlabGopaTopHbie padoTsl (54 yac.)

2 cemecTp

JlaGoparopnasi padora Nel. HU3MepeHnne JIMHEHHBLIX Pa3MepoB TeJa C
NMOMOLIBIO ITAHTCHUMPKYJI 1 MUKpoMeTpa (1 yac.)
Jlabopatopnass paGora Ne2. Omnpenesnenue KoIPpPUUHMEHTA TpPeHUs

kadeHus (1 gac.)
JlaGoparopnas padora Ne3. Onpenesnenue moay.iasi FOHra us pacrsiskeHust
(1 gac.)
JlaGoparopnass padora Ned. OnpenesreHue MOMEHTA MHEPIHH TBEPAbIX
Tea (1 gac.)

JlabopaTtopHast paGora NeS. 3akon I'yka (1 yac.)

JlabopatopHasi padora Ne6. IJDKCnepMMeHTAJbHAS MNPOBEPKA 3aKOHA
Hbrorona (1 yac.)

JlaGoparopHuasi pabora Ne7. MasstTHuk MaxkcBesia (1 gac.)
JlaGopaTopHasi padora Ne§. Maremarudeckuii MassiTHuUK (1 4ac.)

3 cemecTp

JlabopaTtopHast pa6ora Ne9. O6oporHbiii MasiTHHK (1 4ac.)
JlabopatopHasi pab6ora Nel0. Onpenenenue ckopoctu 3ByKa (1 gac.)
JlabopaTtopHasi paGora Nell. BeinyxkaenHbie kosaedanus (1 yac.)
JlaGoparopHnasi pabora Nel2. 3akonsbl naeaabHoro rasa (1 gac.)



JlaGopaTtopuass paGora Nel3. M3yuyeHue NOBEPXHOCTHOIO HATHKEHUS
MeTo10M OTphbIBa (1 yac.)

JlaGoparopuasi padora Nel4. OmnpeaesieHne TeEIVIOEMKOCTH METAJLJIOB
(1 gac.)

JlabopaTtopnasi paGora NelS. Pacnpenenenne Makcsesaa(l yac.)

JlabopatopHasi padora Nel6. OnpenesieHrne OTHOLICHUSI TEIJI0EMKOCTEH
Bo3ayxa( yac.)

JlabopaTtopHasi pab6ora Nel7. Pacnpenenenune bosabsinmana (2 gac.)

JlaGoparopuasi padora Nel8. Omnpeaesienne ko3pGuuMeHTa BA3KOCTH
BO31yXxa (2 gac.)

JlaGopaTopHas padora Nel9. DuekTpocraTuueckoe moJjie(2 vac.)

JlabopaTtopHast pab6ora Ne20. ITocTosiHHbIN TOK (2 4yac.)

JlabopaTtopHas pabora Ne21. HN3y4yenue BOJIbTAMIIEPHOM
XaPAKTEePUCTUKHU MPOBOJHNKOB METO/IOM HAMMEHBIINX KBAPATOB (2 4ac.)

JlaGopaTtopnass paGora Ne22. HcciaenoBaHue 3aBUCHMMOCTH IOJIHOH U
M0JIe3HO MOIIHOCTH OT BHEIIIHEr 0 CONMPOTUBJIeHHs (2 yac.)

JlaGoparopuasi padora Ne23. HM3ydyeHue TeMIepaTypHOil 3aBHCHMMOCTH
NMPOBOJHUKOB M MOJYIPOBOJIHUKOB (2 4ac.)

Jlabopatopnass pabora Ne24. H3mepeHue CONPOTHBJICHHH MeTOI0M
MOCTa YHHCTOHA (2 yac.)

JlabopatopHasi paGora Ne25. M3ydyeHue mpoueccoB 3apsiia U pa3psiaa
KOHJIeHcaTopa (2 yac.)

JlaGoparopnasi pabora Ne26. MaruuTHoe moJjie MPAMOro NMPOBOJHMKA €
TOKOM (2 4ac.)

JlaGoparopHnas pabora Ne27. Iddext Xosuia (2 yac.)

JlaGoparopHasi padora Ne28. MarauTHOe moJjie cojieHouaa (2 yac.)

JlabopatopHass padora Ne29. H3ydeHue 3JIEKTPOHHOro ocuuiiorpaga
(2 gac.)

Jlabopatopnass padora Ne30. 3akoHbI JIMH3 M ONTHYECKHX NPUOOPOB
(2 yac.)

JlaGoparopnas padora Ne3l. /lucnepcusi u paspemapmas cnocoOHOCTh
npusmbl (2 yac.)

JlaGopaTopHasi padora Ne32. 3akon MaJuroca (2 yac.)

JlabopaTtopHast pab6ora Ne33. /Iluppaxuus cBera Ha meau (2 yac.)

JlabopatopHnasi pa6ora Ne34. Koabua HeroTrona (2 gac.)

JlaGopaTtopnasi padora Ne3S. OmnpenesieHue nmokasaressi MpeJOMJIICHUS
KHAKOCTH ¢ MOMOIIbI0 pedpakromeTtpa (2 yac.)

JlaGoparopHnas padora Ne36. 3akon bprocrepa (2 uac.)



METOUYECKIE PEKOMEHAAINHU IO UX BBINOJIHEHUIO;
MPEICTaBICHUIO
CaMOCTOSITENILHOM paboThI;

III. YYHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-METOANYECKOE 00ECIIEUEHUE CaMOCTOATEIbHON pabOThI CTYAEHTOB
no qucuuminHe «®Puznkay npenacrasieHo B [lpunoxkenun 1 u Bkitoyaer B ceosi:
—IUTaH-Tpa(UK BBIIIOJHEHUS CaMOCTOSITEIbHOM pabOThl MO JUCUUIUIMHE, B
TOM YHCJIE IPUMEPHBIC HOPMBI BPEMEHU Ha BBIIIOJIHEHUE 110 KAKIOMY 3a1aHUIO;
—XapaKTepUCTUKAa 3aJaHUN JUIsI CaMOCTOSATENIbHOW pPadOTBl CTYACHTOB U

—TpeboBaHusT K

odopmiieHnIO

—KPUTEPUU OLICHKH BBITIOJIHEHUSI CAMOCTOSITEIbHOU PabOTHI.

pe3yJbTaToOB

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEH KYPCA

No KonTponupyemsbie Konp! u sTamnst O1ieHOYHBIE CpeCTBa
n/m pas3aensl / TeMbl dbopMupoBaHUS TeKyIIHi IPOMEKYTOUHAS
JUCIUILTAHBI KOMIETEHIINH KOHTPOJTb arTecTanus
1 Paznen 1. Mexanuka OIIK-2 3HAET IIposepka DK3aMeHaIOH-
Tema 1. Kunemartnka YCBOCHHUS HBIE BOIPOCHI
MaTepUaJIbHOU TOYKU matepuana Ha | NeNe 1-10 x 2
Tema 2. Jlunamuka 71a00paTOPHBIX | CEMECTpY.
MaTepUalbHOU TOUKHU. 3aHATUAX
3aKOH COXpaHEHHUS NoNol-2.
UMITyJbCa Cob0ecenoBa-
Tewma 3. DHeprus, e (YO-1).
paboTa, MOIIHOCTb. TectupoBanue
3aK0oH COXpaHEHUs (TTP-1)
MEXaHUYECKON YHEPTrUuu yMeeT IIposepka OK3aMeHaIOH-
Tema 4. BpamarenbHoe YCBOCHHUS HBIE BOIIPOCHI
JBUKEHUE CUCTEMBI marepuana Ha | NeNe 10-12 x 2
MaTepuaIbHBIX TOYEK 71a00paTOPHBIX | CEMECTPY.
Tema 5. Jlunamuka 3aHATUAX
a0COJIIOTHO TBEPIOTO NoNe3-6.
Tena Cobecenona-
Tewma 6. Konebanwusi. e (YO-1).
I'apmonnueckue TectupoBanue
KoJieOaHus (TTP-1)
Tema 7.3aryxatouue BIIAJICET ITpoBepka OK3aMeHal1OH-
Kose0aHus YCBOCHUS HBIE BOIIPOCHI
Tema 8. BeiHyxaeHHbIC mareprana Ha | NeNe 13-15 k 2
KoseOaHus 71ab0paTOPHBIX | CEMECTPY.
Tema 9. Mexanuueckue 3aHATHIX
BOTHBL. UHTEpdepeHtus NoNo3-6.
MEXaHUYECKHUX BOJIH TectupoBanue
(ITP-1)
OIIK-3 3HAET IIpoBepka DK3aMeHaIMOH-

YCBOEHUS

HBIC BOITPOCHI




marepuaia Ha

NeNe 15-17 x 2

71a00paTOPHBIX | ceMeCTpy.
3aHATUAX
NeNe7-9.
(YO-1)

yMeeT [IpoBepka DK3aMeHaIOH-
YCBOCHUS HbIE BOIPOCHI
matepuana Ha | NeNe 18-21 k 2
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
NeNel0-11.
(YO-1)

BJIaJIEET [TpoBepka DK3aMeHaIuOoH-
YCBOEHHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 22-24 k 2
71a00paTOPHBIX | cEMECTpy.
3aHATUAX
NoNel2-13.
(YO-1)

OIIK-2 3HAET IIposepka DK3aMeHaIOH-
OIIK-3 YCBOCHHUS HBIE BOIPOCHI

matepuana Ha | NeNe 18-23k 2
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
NeNe14-15.
(YO-1)
TectupoBanue
(ITP-1)

yMeeT ITpoBepka DK3aMeHaIMOH-
YCBOEHHUS HbIE BOIIPOCHI
Marepuasia Ha | NeNe 19-24 k 2
71a00paTOPHBIX | ceMeECTpy.
3aHATUAX
NeNel5-16.
(YO-1)
TectupoBanue
(ITP-1)

BJIaJIEET IIpoBepka DK3aMeHaIuOoH-
YCBOEHHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 20-25k 2
71a00paTOPHBIX | ceMeECTpy.
3aHATUAX
NeNel6-17.
(YO-1)
TectupoBanue

(ITP-1)




PA3JIEJI II

MonexynsipHas GU3UKa U

TEPMOIMHAMMUKA.
Tema 1. MonekynspHo-
KHMHETUYECKasi TEOPHUS.
Tewma 2.
Makpockonuueckoe
ONHUCaHue MOBEACHUS
ra3os.

Tewma 3. ®usnueckas
KMHETHKA.

BnytpenHnee Ttpenue,
nudQysus,
TEIJIONPOBOJHOCTD
Tema 4. IlepBoe Hauano
TEPMOJIMHAMUKH.

Tema 5..BTopoe Hauano
TEPMOJIMHAMUKH.

Tema 6. XKXunkoe u
KPUCTAJUTMYECKOE
COCTOSIHHE.

OIIK-2 3HAET [IpoBepka DK3aMEHAIMOHH

YCBOCHUS bI€ BOIIPOCHI
Marepuasia Ha | NeNe 19-31 k 2
71a00paTOPHBIX | cEMECTpy
3aHATUAX
Nel8.
CobecenoBa-
HUE
(YO-1).

yMeeT IIpoBepka DK3aMEHAIMOHH
YCBOCHUS BI€ BOIIPOCHI
Marepuasia Ha | NeNe 20-25 k 2
71a00paTOPHBIX | cEMECTpy
3aHATUAX
Nel9.
CobecenoBa-
HUE
(YO-1).

BIIaJICCT [TpoBepka DK3aMeHaIMOHH
YCBOCHHUS bI€ BOIIPOCHI
matepuana Ha | NeNe 21-26 k 2
1a00paTOPHBIX | CEeMeCTpy
3aHSITHIX
Ne20.
Cobecenona-
HUE
(YO-1).

OIIK-3 3HAET [TpoBepka DK3aMEHAIMOHH

YCBOCHUS bI€ BOIIPOCHI
Marepuasia Ha | NeNe 25-28 k 2
71a00paTOPHBIX | ceMecCTpy
3aHATUAX
Ne21.
CobecenoBa-
HUE
(YO-1).

yMeer [IpoBepka DK3aMeHaIMOHH
YCBOGHUS bI€ BOIIPOCHI
matepuana Ha | NeNe 26-27 k 2
1a00paTOPHBIX | CEMECTpy
3aHSITHSIX
Ne22.
CobecenoBa-
HUE
(YO-1).

BJIAJIEET [IpoBepka DK3aMeHaIllMOHH
YCBOCHUS BI€ BOIIPOCHI

Marepuaia Ha
71a00paTOPHBIX

NeNe 27-28 x 2
CeMeCTpy




3aHATHIX
Ne23-24.
CobecenoBa-
HUC

(YO-1).

OIIK-2
OIIK-3

3HaACT

IIposepka
YCBOGHUS
MaTepuana Ha
71a00paTOPHBIX
3aHSITHIX
Ne25.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIlMOHH
bIC BOIIPOCHI
NeNe 27-29 k 2
ceMecTpy

yMeeT

IIpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne26.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIllMOHH
bI€ BOIIPOCHI
NeNe 28-30 k 2
ceMecTpy

BJajieeT

IIposepka
YCBOCHUS
MaTepuana Ha
1a00paTOPHBIX
3aHSITHIX
Ne27.
Cobecenona-
HUE

(YO-1).

DK3aMeHaIlMOHH
BIC BOIIPOCHI
NeNe 30-31 k2
ceMecTpy

10

Paznen 3.
DNEKTPUYECTBO U
MarHeTu3m

Tema 1. DnekTpuueckoe
I10JIE B BAKyyMe.

Tema 2.1IpoBosHUKY U
JIUDJIEKTPUKH B
AIIEKTPUYECKOM I10JIE .
Tema 3. IlocTostHHBIN
AIEKTPUYECKUN TOK.
Tema 4.
DneKTpOMarHuTHas

WHITYKITHUS.

OIIK-2

3HACT

[TpoBepka
YCBOCHUS
MaTepuaia Ha
1a00paTOPHBIX
3aHATUAX
Ne28.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIuoH-
HBIC BOHpOCBI
NeNe 1-3k 3
ceMecTpy

yMeeT

IIpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne28.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIuOH-
HBIC BOHpOCBI
NeNe 4-5k 3
ceMecTpy

BJIajieeT

IIpoBepka
YCBOCHHS

DK3aMeHaIUOH-
HBIC BOIIPOCHI




11
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MaTepuaia Ha
71a00paTOPHBIX
3aHATHIX
Ne29,
CobecenoBa-
HHUE

(YO-1).

NeNe 6-7 k 3
ceMecTpy

OIIK-3

3HaACT

yMeeT

BJIajeeT

IIpoBepka
YCBOCHHUS
MaTepuana Ha
1a00paTOPHBIX
3aHSITHIX
Ne30.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaInOH-
HBIC BOIIPOCHI
NeNe 8-11k 3
ceMecTpy

OIIK-2
OIIK-3

3HACT

IIpoBepka
YCBOCHUS
MaTepuaia Ha
1a00paTOPHBIX
3aHATUAX
Ne30.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIuOoH-
HBIC BOHpOCBI
NeNe 12-15k 3
ceMecTpy

yMeeT

IIposepka
YCBOCHUS
MaTepuana Ha
1a00paTOPHBIX
3aHSITHIX

Ne3 1.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaInOH-
HBIC BOIIPOCHI
NeNe 16-18 k3
ceMecTpy

BJIAJIEET

IIpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX

Ne3 1.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIuOH-
HBIC BOHpOCBI
NeNe 19-20 x 3
ceMecTpy

13

Pa3nen 4.0ntuka

Tema 1.
I'eomeTpuyeckas
OTITHKA.

Tewma 2. Untepdepenumst
CBeTa.

Tewma 3. Tudpakmus
CBeTa.

Tema 4. Tlonspuzanus

OIIK-2

3HACT

ITpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne32.
CobecenoBa-
Hue (YO-1).

DK3aMeHaIuOoH-
HBIC BOHpOCBI
NeNe 20-21 x 3
ceMecTpy.

yMeeT

ITpoBepka

DK3aMeHaIuOH-
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15

CBETa, B3aMMOJICHCTBHE
CBETA C BEILIECTBOM.
Tema 5. Dy1eMeHTHI
KBAaHTOBOH (DUBHKH.

YCBOCHUS HbIE BOIPOCHI
matepuana Ha | NeNe 22-23 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne32.

CobecenoBa-
aHue (YO-1).

BJIaJIeeT [TpoBepka DK3aMeHaIOH-
YCBOCHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 23-24 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne32.
Cobecenona-
aHue (YO-1).

OIIK-3 3HAET IIposepka DK3aMeHaIMOH-
YCBOCHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 25-26 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne33.

CobecenoBa-
Hue (YO-1).

yMeeT [IpoBepka DK3aMeHaIOH-
YCBOCHUS HbIE BOIPOCHI
Mmatepuana Ha | NeNe 26-27 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne33.
Cobecenona-
aHue (YO-1).

BJIaJIeeT [TpoBepka DK3aMeHaIOH-
YCBOCHUS HbIE BOIPOCHI
matepuana Ha | NeNe 27-28 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne34.
Cobecenona-
aHue (YO-1).

OIIK-2 3HAET IIpoBepka DK3aMeHaIMOH-

OIINe-3 YCBOEHHUS HbIE BOIIPOCHI
Marepuasia Ha | NeNe 29 k 3
71a00paTOPHBIX | ceMecTpy.
3aHATUAX
Ne3s.

CobecenoBa-
Hue (YO-1).

yMeeT IIpoBepka DK3aMeHaIMOH-
YCBOGHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 27-28 k 3
71a00paTOPHBIX | cEMECTpy.

3aHATUAX




Ne36.

CobecenoBa-
Hue (YO-1).

BIIAZIEET ITposepka DK3aMeHaIHOH-
YCBOCHHUS HBIC BOIIPOCHI

matepuana Ha | NeNe 29-31 k 3
71a00paTOPHBIX | CEMECTpY.
3aHATHUAX
Ne36.
Cobecenona-
aHue (YO-1).

TurnoBble KOHTPOJIbHBIE 3aJaHUS, METOJIMYECKUE MATEPUAJIbI, OIIPEACIISIIOIINE
NpolEeAypbl OIEHUBAHUSA 3HAHWI, YMEHUM MW HaBBIKOB M (WIM) OIbITA
NEATEIbHOCTH, a TaKXe KPUTEpUM U IOKa3aTelid, HeoOXOAUMble MJid OIEHKU
3HaHWH, YMEHUN, HABBIKOB M XapakTepHU3ylolue dTanbl (HOPMHUPOBAHUSA
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHHUS  OOpa30BaTENbHOW  MPOrPamMMBbl,
npeacTasiieHsl B [Ipunoxenuu 2.

V. CIIUCOK YYEBHOM JIMUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEparypa
(21eKmpOoHHbIE U NEeUamHble U30AHU)

1. Tpodpumona, T.M. Kypc ¢usuku : yuebHOE mocobue s HHKEHEPHO-
TEXHUYECKUX crenuanbHocteil. 7-e, 8-¢ m3manms / T.M. Tpodumona. — M. :
Bricmag mikoira, 2008. — 558 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:275566 &theme=FEFU

2. Kuxoun, N.K., Monekynapnas ¢usuka : mocodbue mis By3on. / WM.K.
Kuxowun, A.K. Kukoun. - CI10.: Jlaas, 2008. — 480 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:281584&theme=FEFU

3. Casennes, U.B. Kypc obmeit pusuku. Mexannka: B 5-u 1. Tom 1./ U. B.
CasenweB — Cri0.: JIanp, 2011. — 352 c.

OBC «Elanbook.com»:

http://e.lanbook.com/view/book/704/

4. BapaBa, A. H. OO6mas d¢usuka: ydyeOHOe T1OCOOME JIJIT BY30B.
[OnexTponnslii pecypc] / A.H. Bapasa, M.K. I'yokun, JI.A. UBanoB u ap.; moja
pen. B.M. benokonsitoBa. - M.: U3natensckuit sjom MOU, 2010. - 506 c.

OBbC «KOHCYJIBTaHT CTyICHTAY:




http://www.studentlibrary.ru/book/MPEI50.html

5. Tropun, F0.1. MonekynsapHas gusnka U TepMOJIUHAMUKA. [ DIEKTPOHHBIN
pecypc] / FO. U. Trwopun, WU.I1. Yepnos, 1O. FO. Kproukos - CII0.: Jlans, 2008 —
288 c.

9bC «FElanbook.comy:

http://e.lanbook.com/books/element.php?pll_cid=52&pll_1d=393

6. CaBenseB U.B. Kypc o6mieit pusuku. B 5-u t1. Tom 3. MonekynspHas
busuka u TepMmoamHamuKka [Dnexktponnsii pecypc]. / Y. B. CasenseB — CIIG.:
Jlann, 2011. — 224 c.

OBbC «Elanbook.comy:

http://e.lanbook.com/view/book/706/

7. CaBenweB U.B. Kypc obmeti pusuku. B 5-u 1. Tom 2. DnexrpudectBo u
MaraeTusm [OnektponHslil pecypc]. /U. B. CasenseB — CIIO.: Jlanp, 2011. — 352 c.

9bC «FElanbook.comy:

http://e.lanbook.com/view/book/705/

8. CaBenbeB M.B. Kypc obmeit ¢pusuku. B 5-u t1. Tom 4. Bonnsl. OnrTuka.
[DnexTponnsIil pecypc] / . B. CaBenbeB — CII0.: Jlanb, 2011. — 256 c.

OBbC «Elanbook.comy:

http://e.lanbook.com/view/book/707/

JlonoJiHUTe/ILHAS JIUTEpPaTypa
(21eKmpOoHHbIE U NeYamHble U30aHUS)

1. AnemkeBua, B.A. Kypc o6meit ¢usuku. Mexanuka. [DJIEKTpOHHBIN
pecypc] / JL.I'. lenenko, B.A. KapaBae — M.: ®usmarnur, 2011. — 469 c.

OK Hb IBOY:

http://e.lanbook.com/view/book/2384/

2. Anemikesuu, B.A. Onrtuka. — B. A. AnemkeBud - M.: ®usmarnur, 2011.-
320 c.

9bC «FElanbook.comy:

http://e.lanbook.com/view/ book/ 2098/

3. nonsckuii, 3.B. AtomHas puszuka. 2 Tom. / 3. B. Ilnonsckuit - CIIO6.:
Jlann, 2010. — 441 c.

OK Hb /IBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:307393 &theme=FEFU

Ilepedyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTepHeT»



1. Enunoe okHO gocTyna Kk oOpa3oBaTeabHBIM pecypcaM. CalT e ITMHOTO OKHO
JOCTyTa K 00pa3oBaTelibHbIM pecypcaM: http://window.edu.ru

2. DnexkTpoHHO-OMONMMoTeuHas cuctema MzmarenbcrBa "Jlawp". Caiit ObC
"Jlanp": http://e.lanbook.com

3. Studentlibrary. DOnexktponnass 6ubnmoreka ydebnoit PDF-nmutepatypsr u
y4eOHUKOB I BYy30B. (OecruiaTHple TMOJTHOTEKCTOBBbIE yueOHmku). Cait
Studentlibrary : http://www.studentlibrary.ru/cgi-bin/mb4

4. BupryanbHble sabopaTopHble paboTbl. CalT mabopaTOpHBIX pabdoT:
http://barsic.spbu.ru/www/lab_dhtml/, http://www.allfizika.com/article/index.php?i
d_article=110

Ilepeyenb NHPOPMANUOHHBIX TEXHOJIOTHII MPOTPAMMHOI0 00ecIeYeHUus
[Ipu ocymecTBieHMN 00pa30BaTENBHOTO HCIOJB3YETCS  CIEIyIOIee
nporpammHoe obecrieuenne: MicrosoftOffice (Excel, PowerPoint, Word u T. 1),
OpenOffice, Skype, mporpamMmmHOe oOecredeHue 3JIEKTPOHHOTO pecypca cainTa
JAB®Y, Bkimrouas ObC IBOY.
OVK jauciumiuHbl  pa3sMeniéH B MHTErPUPOBAHHOW  riatdopme
anexkTpoHHoro ooyuenus Blackboard JIBOVY: https://bb.dvfu.ru

VI. METOAUYECKHE YKA3AHUSA 11O OCBOEHUIO JUCHUITJINHBI

Heorbemnemoli yacThio quCHUIUIMHBL «DuU3MKay ABIAETCA JaOOPATOPHBII
npakTUKyM. JIabopaToOpHBIM MPaKTUKyM HAayMHAETCS C BBOJAHOIO 3aHATHUS, Ha
KOTOPOM IMPEnoJaBaTesib MPOBOAUT MOAPOOHBIM HMHCTPYKTaX IO MpaBHIIaM
TEXHUKH O€30MacHOCTH TpU padboTe B JaHHOHW sabopatopuu. K BBITOIHEHUIO
71a00paTOpHBIX PabOT AOIMYCKAIOTCS TOJBKO T€ CTYIEHTHI, KOTOpPHIC YCBOWIH
TpeOOBaHUSI 10 TEXHHUKE O€30MacHOCTU. BrImonHeHUe J1adopaTOPHBIX pPadoOT
COCTOMT U3 CIEAYIOIUX TAIOB:

1. U3ydyeHue TEOPETHUYECKOr0 Marepuaga W METOJAUKH  BBIITOJIHECHUS
1a0opaTopHOil paboOThl MO METOJUYECKOMY TOCOOHI0 U PEKOMEHIyeMOu
JUTEepaType K JaHHOM paboTre

2. N3y4yeHue sKCiepuMEHTAIbHON YCTAaHOBKH, PEXKUMOB €€ paOOThI

3. [lomydenus y mnpemnojaBaTeisl IOMYCKa K BBITIOJHEHHIO J1a00paTOpHOM
paboThI

4. BeInoHEHNE YKCIIEPUMEHTA

5. O06paboTKM SKCIIEPUMEHTANBHBIX TAHHBIX. PacdeT morpentHocTei

6. OdbopmiieHuE MHUCHMEHHOTO oT4eTa M cJladya €ero Ha NPOBEPKY
IPEToAaBaTeINto

7. OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI 110 TAHHOH TaO0paTopHO padoTe



Otuet no 1a00paTopHOl paboTe AOKEH BKIIOYATh CIEAYIOIIUE Pa3Iebl:
1) Ha3zBaHME TaOOpPATOPHOM PabOTHI, €€ HOMED;

2) 11enb paboThI;

3) nepedeHb UCTIOIb3YEMBIX IPUOOPOB, MPUHAIICKHOCTEW U 000PYI0BAHNUS;
4) npyHUMIIHAIIbHASA CXEMA YCTAHOBKU;

5) pacueTHble GOPMYIIbI, XapPaKTEPUCTUKU HUCTIOIB3YyEMbIX IPUOOPOB;

6) TaOJIUIIBI C pe3yIbTaTaMU U3MEPCHHU;

7) rpaduyeckoe mpecTaBICHUE Pe3yIbTaTOB;

8) pacueThl MOrPeIIHOCTEN U3MEPEHUS;

9) oKOHYATENbHBIN PEe3yJbTAT C YYETOM MOTPEIIHOCTEN U3MEPEHUS,;

10) BBIBOJIBI TIO padoTe.

MeToanueckoe odecnedyeHne U CIHILIHHbBI

1. Meroanueckue ykazanus K J1a00paTopHbIM paboTam

2. Meronuyeckue ykazaHus K 1a00paTopHbIM paboTaMm B 3JIEKTPOHHOM BUJE:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course_id=_102
_l&cmp tab_id= 139 1&mode=view

3. YerunoBa O.M., YctunoB A.1O.: Meroauueckue yka3zaHus MO PELICHUIO
3ama4, B.: JIBI'Y, 2010.

4. Ycrunosa O.M., Ycrunos A.FO.: Metoauueckue yKa3aHus 10 PEIICHUIO
3aja4, B.: JIBOY, 2011.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

JlabopaTopHble pabOThl BBIMOJHSAIOTCS HA COBPEMEHHOM OOOPYJOBaHUU B
CHEUATN3UPOBAHHBIX JIA0OpaTOpUsIX: JIADOpaTOpHbIE PabOThI O MEXAHHKE — B
L527, no monekynsipHor ¢usuke — BL528, 1Mo 37eKTpUUECTBY U MarHeTU3My — B
L529, mno onmuxke — B L530. Mmuorue mabGopatopHble  pabOTHI
KOMIBIOTEPU3UPOBAHBI, TMOMHMO 3TOr0, B Kaxaoil mnaboparopun Kadenpsl
UMEIOTCSI KOMIIBIOTEPHI € BBIX0AOM B MHTEpHET. JIeKuun 1 cCeMHUHAPCKUE 3aHATUSA
MPOXOJSAT B JICKUMOHHOW ayAUTOPUU B Kopmyce L.

MynbTuMenuitHast JIGKITMOHHAS ayAuTOpust (MYJIbTUMEIUNHBIA MPOEKTOP,
HACTEHHBIN dKpaH, HOYTOYK).

JlaGopatopuu:

L527 Mexanuka,

L528 MounekynsipHas (U3HMK U TEPMOIUHAMUKA,

L529 DnexTpu4ecTBO U MarHeTUs3M,

L 530 OnTuka u atomHast pu3uka



Crenmanu3upoBanHoe J1abopaTopHOe O00OpyIOBaHHME IS IPOBEICHHE
J1a60paToOpHOTO (HU3. MPAKTUKyMa:

Mexanuka. Matematnueckuii MasTHUK, OOOpPOTHBIM MasTHUK, MOMEHT
MHEPIIUHU PA3IMYHbIX TeJl 3aKOHBI rupockomna, 3akoH ['yka, M3ydenue xoneOanuii
CBSI3aHHBIX  MasTHUKOB, OmpenelieHWe  CKOPOCTH  3ByKa, M3mepeHue
IIOBEPXHOCTHOTO HATSDKEHUS METOJIOM OTpPbIBA C MCIIOJIB30BAaHUEM YCTAHOBKH
KoOpa, U3yuenune Broporo 3akoHa HetotoHa, [{enTpobexHas cuia

MounexkyasspHass (GU3MK M TepMOAMHAMMKA. l3MepeHHe BSI3KOCTH IpU
MIOMOIIM BHUCKO3MMETpa C IMAJalIUM I[IApUKOM, TeIJIOEMKOCTh TIa3o0B,
TenmnmoeMKocTh  METAJJIOB,  YpPaBHEHUE  COCTOSIHUSL ~ MJICAIIBHOIO  rasa,
Pacnpenenenne ckopoctu Makcgemna, M3MepeHrne MOBEPXHOCTHOTO HATSKEHHUS
METOJOM OTpbIBa, bapomeTpuueckas BbICOTA.

DJIEKTPUYECTBO M MarHeTusM. l3mepurenbHbiii MOCT YutcroHa, bamanc
TokoB / M3ydeHue cumbl, ACHCTByIOLEH Ha NPOBOAHMK, KpuBas 3apsokaHus
KOHJIeHcaTopa, MaruuTtHoe 1nosie 3eMiau, MarHuTHbId MOMEHT B MAarHUTHOM TI0JIE,
OnpeneneHne MAarHUTHOM WHIYKUIMW TPU MOMOIIM MOAYJS (DYHKIIMOHAIBLHOTO
reHepaTopa, CBsi3aHHBIN KoJieOaTeNbHBIA KOHTYD, Y ACIbHBIN 3apsj dJIEKTpOHA —
e/m, 3akoH Kynona/marautHeii 3apsia, Iletns rucrepesuca, M3smepenue RLC
Mocrta, Konbua ['ensmronsua, MarautHoe mnoJie mpsMoro nposoja, M3mepenue
WHIYKIIMU COJICHOUIOB.

OnTuka u atomHas ¢pusuka. [loctpoenue 3ou Openens / 30HHBICTIIIACTUHBI,
3akoHbl JWMH3 W ontudyeckux npubopos, Kompuna HberoTona, [ucnepcus u
paspemiaromasi CnoCOOHOCTh MpPU3MBI U JU(GPAKLIMOHHOTO CHEKTPOCKOIA,
[Tonsipuzanust 4eTBEpPTHBOJHOBBIMU TuTacTUHaMK, MHTepdepomeTp MaiikenbcoHa,
[Tonspumerpus (3-H buo), Dbdext Dapanes, YpaBHenuss dOpeHens - Teopus
orpaxxenusi (3axon bprocrepa), Hudpakuus saexrponoB, Cepus baibmepa.
Omnpenenenve noctostHHON Punbepra, DneMeHTapHbIi 3apsaa U onbIT MuUTMKEHa,
3anpelnieHHas 30Ha TeépMaHHs, ATOMHBIE CIEKTPbl JBYXJIEKTPOHHBIX CHCTEM,
3akon m3nydenus Credana - bompimana ¢ ycunurenem, JxcnepuMeHT PpaHka-
I'epuia ¢ HeoHoBoM TpyOkoM, Omnpenenenusi nmocrosHHo [lnaHka mpu Mmomoiu
dbotoaddexra, NU3yuenne a¢dexra Xosia B rTepMaHUEBOM IMPOBOHUKE P-TUTIA



IHpuioxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPCIKICHHE
BBICIIETO TIPO(ecCHoHaTLHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(IBOY)

IIKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOIIINXCA
1o JMcUUILUINHEe «DPU3HKA»
Hanpasienue noarorosku 18.03.01 «Xumnuyeckasi TEXHOJIOTHS»
npoduib « TeXHONIOTHs XUMUYECKUX U HedTernepepadaThIBAIOIINX MPOU3BOICTBY
dopma NOATOTOBKYU OYHAS

BaaguBocTok
2017

IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOSATENbHOM PadoThl MO AMCUHMILINHE



IIpumepHbIe
Jara/cpoxn .
Ne Bua camocrosiTebHOM HOPMBbI BpeMeHH
BbINOJTHEHUS, dopma KOHTPOJIS
n/n padoThI Ha BBINOJIHEHUE,
HeJ eI
yac
2 cemecTp
[TpopaboTka mMaTrepuana TpoBeeHue
1 1-4 no Kunematuke U 4 KOJUIOKBUYMA,
JUHaAMHKE KOHTpPOJIbHAs
MaTEPUAITBHON TOYKU paboTa ¢ OLeHKOM
[TpopaboTka maTepuana
1o TeMe: DHEeprus,
paboTa, MOIIHOCTb. 3aKOH IIpoBeneHue
COXpaHCHMA KOJUIOKBHYMA,
’ 5-7 MEXaHMYECKOM SHEPTHH . 4 COHTPONL AR
Bpamarensnoe aBukeHue 5 p .
CUCTEMbI MaTepUATIbHBIX paboTa ¢ OLCHKOH
Touek J{lmHamuka
abCOJIOTHO TBEPJIOTO Tena
[TpopaboTka maTepuana
10 Tene: [IpoBenenue
8-9 : KOJJIOKBUYMa,
3 rapMOHHMYECKHE 4
saTyXatoue KOHTpPOJIbHAs
, .
aboTa c OIleHKOH
BBIHYKJICHHBIE KOJICOaHHUSI P H
[IpopaboTka maTepuana
H(l):)TIG::)Me' P [IpoBenenue
10-11 ) KOJUTOKBUYMa
4 MexaHn4YeCcKHe BOJIHBI. 4 KOHT OHBIZI;/IH’
Murepgepena aGOIT)a C OLICHKOH
MEXaHUYECKUX BOJH P
[TpopaboTka maTepuana
0 TeMe:
MonekyisipHo- [IpoBenenue
5 12-14 KHHETHYECKas Teopus, 4 KOJJIOKBUYMA,
MaKpOCKOIHYECKOE KOHTpPOJIbHAs
ONHKCAaHUE IIOBEICHUS pabora ¢ OleHKOH
ra3os
[TpopaboTka MaTepuana
10 TEME:
QusnyecKas KUHETHKA, TIpoBeeHne
6 15-16 HavdaJia TCpMOJUHAMHUKH, 4 KOJIJIOKBUYMaA,
KUJKOE U KOHTpPOJIbHASI
KPUCTAJUIMYECKOE paboTa ¢ OLEeHKOH
COCTOSTHUE
Omnpoc nepex
TMoaroTosKa K HaYyaJyoM 3aHATHS.
7 1-14 BEIIONHCHIIO 4 IIpunsatue otuera o
BBITIOJTHEHUH
1a0opaTOpHBIX paboT .
nabopaTopHOI
paboTHI.




8 17-18 IozroToska K 36 DK3aMeH
9K3aMEHY
3 cemecTp
[TpopaboTka maTepuana
0 TeMe:
DJIEKTPUYECKOE TOJIE B [IpoBeneHne
9 1-3 BakyyMe [IpoBonHuKH 1 4 KOJUTOKBUYMA,
JTURJIEKTPUKH B KOHTPOJIbHAsA
3JIEKTPUYECKOM TI0JIE pabora ¢ oreHKoH
[TpopaboTka MaTepuana
0 TEMeE:
[TocTosaHHBII IIpoBenenye
10 3 AJIEKTPUYECKUM TOK, 4 KOJJTOKBHUYMA,
DJIeKTpOMarHuTHas KOHTPOJIbHaA
MHTY KIS paboTa ¢ OIleHKOH
[TpopaboTka maTepuana
no teme: MHTepdeperuus IIpoBencuue
11 3.4 ceera. ['eoMerpuyeckas 4 KOJIJIOKBHYMa,
ONITHKA KOHTPOJIbHAs
paboTa ¢ OIleHKOH
[TpopaboTka MaTepuana
o TeMe: AU paKIus Iposeenue
" 4-10 CBeETa, nonapmaLUm;{ . KOJUTOKBHYMA,
CBETa, B3aMMOJICUCTBUE KOHTPOJIbHAS
CBE€TAa C BCIICCTBOM pa60Ta C OLIEHKOU
[ToaroroBka k
13 1-14 BBITTOJTHEHUIO 6 [IruceMeHHBIN OTUET
71a00paTOPHBIX PaboOT
11-14 [TpopaboTka MaTepuana K“f;;;f;;;;a
14 1o TeMe: DJIEMEHTHI 4 ’
. KOHTpPOJIbHAs
KBAaHTOBOHW (pu3uKu .
paboTa ¢ OIeHKOI
16 17-18 IToaroroBka Kk sK3aMeHy 36 OK3aMeH

XapakTepucTHKA 3aJaHUI JJIA CAMOCTOATEIbLHOM PA00THI 00yYAIOIIUXCH U
METOAUYECKHE PEKOMEH/IAIUH 110 UX BHINOJIHECHUIO

Iloozomoeka k nabopamopuvim padoomam

[ToaroToBka K mabopaTOpHBIM paboOTaM 3aKIIOYAeTCS BO BHHMATEIBHOM
MPOUYTEHUN METOAMYECKUX YKa3aHW IO BBHIMOJHEHUIO J1abopaTopHON pPabOTHI,
KpPaTKOTO U3JI0KEHHS €€ CYTH Ha CTPAHMILy Pa3BEPHYTOTO JIMCTA U MOJATOTOBKE K




co0eceI0BaHUIO C IMPEMnoJaBaTesieM M0 KOHTPOJIbHBIM Bompocam. B Tom ciyuae,
€ClIM  CTYAEHT He ycnel o00padoTaTh HSKCIEPUMEHTAlIbHbIE JIaHHBIE Ha
7a00paTOPHOM 3aHSITHH, OH JIOJDKEH 3aKOHYUThH PacdeThl JoMa M Ha CJEeAYIOLEM
3aHATUU CAaTh O(DOPMIICHHBIN OTUET HA IIPOBEPKY.

Bonpocel Kk 1a00paTOpHBIM padoTaM 0 MOJIEKYJISIpHOH (u3uKe u
TePMOAUHAMHUKE.

Onpenesnenue k03 PUIUEHTA MOBEPXHOCTHOI0 HATSKEHU S

1. YUTo Ha3bIBAOT paInyCOM MOJIEKYJISIPHOTO JEUCTBHS?

2. Ilouemy cuna, OeWCTBYrOIIasi Ha MOJIEKYJYy MHUJIKOCTH B IOTPAaHHUYHOM
cJl0€e, HampaBlieHa BHYTPb 00bEMa >KHJIKOCTH, €CJIM OHA TPAHUYUT C COOCTBEHHBIM
napom?

3. YUto Takoe CUiIbl MOBEPXHOCTHOTO HATSKEHUS?

4. Yo Takoe MOBEPXHOCTHAS SHEPI U )KUJIKOCTH?

5. O0bsiCHUTE TPUYMHY BO3HUKHOBEHHS MOJEKYJISIPHOTO JaBJICHHUS B
KUIKOCTSAX.

6. [ToueMy Masia COKUMAEMOCTb XKUIKOCTH?

7. O0BsiCHUTE, MTOYEMY KUIKOCTH MajbiXx 00bEMOB B CBOOOJHOM COCTOSTHUU
cTpemMarcs npuodpectu Gopmy 1apa.

8. [laiiTe 1Ba BO3MOXHBIX OIpEAEICHU (CUIOBOE U JHEPreTHUYECKOE)
ko3 purreHTa MOBEpXHOCTHOTO HATSIKCHUS.

9. Ucxons w3 pa3nuyHbIX ompeaeneHui Kod(h(uUIMeHTa MOBEPXHOCTHOTO
HATSDKEHUS, JaiiTe BO3MOXKHbIE pa3MepHOcTH B cucteme CH.

10. Ha mpoBoJIOYHBIN KapKac HATsSHYTa MbUIbHAs IUIEHKA, HA KOTOPYIO
MOJIOKWIM TETII0 U3 JIETKOW HUTH. [leTyiss MoKeT uMeTh MPOU3BOIBHYIO (hopMmy.
Kakyto ¢hopmy npumeT netis, eciau MICHKY MPOKOJIOTh BHYTPH METIN?

Pacnpenenenne Makcgesiia

1. KakoB ¢u3nyeckuii cMmbIica (QYHKIMM pacHpelesieHuss MOJIEKYJ] rasa Iio
CKOpOCTSIM?

2. Kakoli BUJ1 UMEET pacnpeereHUe MOJIEKYJI ra3a o CKopocTsm?

3. KakoB ¢uzmueckuil CMbICHI IUIOLIAAM, OTPAHUYEHHOW KpHUBOW rpaduka
pacrpeiesieHrs MOJIEKYJI [0 CKOPOCTAM U OChI0 abcuucc?

4.Yto Takoe HaumbOoJiee BeposiTHas cKopocTh? Kak ee ompenenuts 1O
rpaduky pacnpeaenenus Makcesia?

5. 3anumuTe  GopMmynbl  JUIsT  pacueTa  XapaKTEepPHBIX  CKOPOCTeH
pacnpenenenus Makcgeia.

KakoBO COOTHOLIEHHE MEXAY XApaKTEPHBIMU CKOPOCTSIMH pacCHpeAesICHUs
Makcgeia?

6. BeiBenute popmyiy asis noydeHus: HauboJsiee BEpOsITHOM CKOPOCTH.



7.Kak BiouseT TNOBBILIEHWE TEMIEPATYpbl HA BHUJA pacHpeneieHus
Makcgemia? Cuenaidte pUCyHOK JUISl IBYX Pa3IMYHbIX TEMIIEPATYpP.

8. Kak BiusieT MOBBIIEHWE MAacChl MOJIEKYJ ra3a Ha BHUJ paclpeleieHus
Makcpemia? CuenaiTe puCyHOK JUIsl MOJIEKYJT JIBYX pa3JIMuHbIX Macc.

9. Bo CKOJIBKO pa3 M KaK U3MEHUTCS CPEAHSISI CKOPOCTh JIBHXKEHHSI MOJIEKYJ
IIPU MEPEXOJIE OT KUCIOPOIa K BOIOPOY?

10. [Ipn kakux yCHOBHUSX PACIPENCIICHUE MOJIEKYJ ra3da mo CKOPOCTAM
ONMCBIBAETCS pacipeaeienneM Makcsesia?

bapomerpuueckas popmy.ia

1. Kak pacnpeneneHbl MOJEKYJIbl WIEAIBHOTO Ta3a B OTCYTCTBUM BHEIIHHMX
CUJIOBBIX MOJIEH?

2.1lpyu u3MEHEHWH TeMIIepaTypbl ra3a MEHSETCS JM JaBJIE€HUE ras3a Ha
HYJIEBOUM BbICOTE? A KOHIIEHTpAIUs MOJIEKY?

3.YT0 npOMCXOAHUT C€ KOHUEHTpAlMEedl rasa Ha HYJEBOM BBICOTE IpHU
YMEHBIIIEHUU TEMIIEPATYPHI?

4. Kakoii 3ddext ucnonb3dyercss Mg ONpeAesieHHus 4YacTOThl KOJeOaHHi
OCHOBaHMs prOOpa, MOJAEIUPYIOUIETO TEMIOBOE JBUKEHUE MOJIEKYT?

5. Kakum 06pa3om B 1aHHON pabOTE MOKHO MEHATh «TEMIEpaTypy raza»?

6. MOXHO JIM TIPOBOJAUTH M3MEPEHHS KOJUYECTBA IMEPECECUEHUI LIapHUKaMu
Jdy4a (poToJaTUMKa HA Pa3HBIX BBICOTaX B T€UEHHE pa3zHOro BpemeHu? OOocHyiiTe
CBOU OTBET.

7. Kakoii Bua uMeeT 3aBHCHUMOCTH Jiorapu(ma KOJIMYECTBA MEPECEUCHUN OT
BBICOTHI?

8. Uemy paBeH yriioBoil KO3 (PUIMEHT 3aBUCUMOCTH Jiorapudma KoJM4ecTBa
NEePECEUECHHI OT BBICOTHI?

9. Kak yrmoBoit ko3(h@UIMEHT 3aBUCUMOCTH JioTapudma KOJIMYECTBA
NEPECEYCHHU OT BBICOTHI 3aBUCUT OT MacChl MAPUKOB? A OT 4acCTOThI KoJeOaHU
OCHOBaHUs puOopa AJisi MOJICTUPOBAHUS TETNIOBOTO JIBUKCHHUS?

OmnpenesieHue cpeaHel JIHHBI CBOOOAHOro mpodera M 3(pPeKTHBHOrO
AUAMeTPa MOJIEeKYJI BO31yXa

1.Yto HaspiBaeTCs JUIMHOM cBOOOogHOro mpodera? DdPeKTUBHBIM
JMaMETPOM MOJIEKyJ1?

2. IlonyuuTe BBIpaXKEHUE NJIsi CPEIHEr0 4YHCIa CTOJKHOBEHMH B CEKYHAY
MOJIEKYJIB HJCAbHOTO Ta3a C JIPYrUMH MoJjekylamMu. Kak MOXXHO OOBSICHHUTH
Hanuane MHOkuTems 2" B 9TOM BbIpaKEHUU?

3. 3anummTe GopMyiTy CpeaHel JUTMHBI CBOOOIHOTO Mpobdera MOJICKYJT ras3a.
Dta BennuyuHa ci1abo 3aBUCUT OT TeMiiepaTypsl raza. [louemy? Kak oHa 3aBuUCHUT OT
JaBJICHUA ra3za?



4. Kakoit Qopmymnoil BbIpaxkaeTcsl CpeaHss apupMeTHUecKas CKOPOCTh
MOJIEKYJI ra3a?

5. Hanumure ypaBHenue Kraneiipona-MenzaeneeBa [Jisi OJHOTO  MOJIS
UJIeaIbHOIO Ta3a U Jyisl JIo00ro KOJMYecTBa rasa.

6. Uro HazpiBaercs ynciaom Jlommunara? Yemy oHo paBHo? Kak HailTh yncio
JlommMuara yepes ynciao ABoragpo?

7. BA3KOCTh Tra30B Kak SBJICHUE IIEPEHOCAa MOJEKyJIaMU KOJIMYECTBa
JIBH>KCHUSL.

8. BeiBox paboueit hopmyIbl.

OmnpenesneHue MOJSIPHOI MacChI M INIOTHOCTH BO3/1yXa

1. Uto Takoe Momnb? Kak cBsizaHbl MOJIb U YHACIIO ABOTaapo?

2. OCHOBHbIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOPUU BEIIECTBA, UX
IKCIEPUMEHTaIbHOE 00OCHOBAHUE.

3. Kako#l ra3 HasbiBatoT uacanbHbIM? [Ipy Kakux ycloBUSX U peajibHBIX
ra3oB MOKHO MTPUMEHSATH (DOPMYJIBI, MOTYyUEHHBIE JIJIS1 UACATBHOTO raza?

4. HanncaTh ypaBHEHHME COCTOSIHHUSI WJEalbHOro rasa. llomyuuTe u3 Hero
YPaBHEHUS U30IPOLECCOB.

5. 3anummTe ¥ cPopMyIHpYITE NEPBOE HAYAIO TEPMOJIUHAMUKH.

6. Uto Ha3wpIBaeTCd YKMCIOM cTeneHel cBo0oanl Tena? OOBsICHUTE, CKOJIBKO U
MOYEeMY CTETEeHEH CBOOOJIbI MMEET OJIHOATOMHAs, JByXaTOMHas, Tpex- (1 0oiee)
aTOMHasi MOJIEKYyJIa rasa.

7. [IlpumMeHnTh TIEPBOE HA4Yajl0 TEPMOAWHAMUKH TPU  OOBSICHEHUU
M30IIPOLIECCOB.

8. BeiBo paboueit (hopmyIibL.

OnpeneseHue BA3KOCTH KUAKOCTH 10 MeToay Ilyazeiist

1. OOBACHUTH BO3SHUKHOBEHUE BSI3KOCTHU IPU JABUKEHUU KUJIKOCTH.

2. Kak BSI3KOCTb )KUJAKOCTH 3aBUCUT OT TEMIIEPATYPHI?

3. Kakoe TeueHue KuAKOCTH Ha3bIBaeTcs JaMuHapHbIM? TypOyneHTHBIM?

4. Yemy paBHo uucio Pelinonbaca? O ueM OHO TOBOPUT?

5. BeiBectu dhopmyny Ilyazeitns njs oObemMa KUJIKOCTH, TPOTEKAOIICH Yepe3
cedyeHue Tpyosbl paanyca R B equHUIly BpeMEHHU.

OmnpeneneHue OTHOLICHUSI TEIUIOEMKOCTEH BO3AyXa NPH MOCTOSIHHOM
JABJICHUU U MIOCTOSIHHOM o00beMe MeToaoM Kiiemana u /lezopma

1. 3anummmTe ¥ chopMyIHPYITE TIEPBOE HAYAIO TEPMOTIUHAMHUKH.

2. YUto Ha3pIBaeTCs YJEIbHOM TENJIOEMKOCTBIO BellecTBa? TeraoeMKOCThIO?
MounsipHO# TEMIOEMKOCTBIO?

3.UYeM oTnMyYaArOTCA YAEIbHAasA W MOJSPHAs TEIUIOEMKOCTH? YKAXKHUTE HX
Pa3sMEPHOCTH U CBSI3b JIPYT C IPYTOM.



4. Yto Ha3bIBaeTCs YUCIOM CTereHer cBo0o bl Teja? OO0BICHUTE, CKOJIIBLKO U
no4yemMy CTerneHerd CBOOOJIbI MMEET OJIHOATOMHAsI, AByXaTOMHas, Tpex- (1 0oiiee)
aTOMHasi MOJIEKYyJla rasa.

5. Ucnonb3yst mepBoe Havyallo TEPMOJMHAMHKH, MOJYYUTE BBIPAXKEHUE IS
MOJISIPHOM TETIJIOEMKOCTH TPHU MOCTOSIHHOM OOBEME HJICaTbHOTO Ta3a, MOJIEKYIIbI
KOTOPOTO UMEIOT 1 CTETIEHEH CBOOO/IBI.

6. Ilonnyunte ypaBHeHue Maliiepa, CBSA3BIBAIOIICE MOJISIPHBIE TEIIIOEMKOCTH
UJCATBHOTO ra3a MpH MOCTOSHHOM JIaBJICHUU U MOCTOSIHHOM o0beme. OOBsICHUTE
dbuznyeckuii CMbICT TOCTOSSHHOM R B ypaBHenun Maiiepa U yKaxurte ee
Pa3MEpPHOCTb.

7. Kak Bblpaxaetrcsi oTHouieHue Ttemnoemkoctedt y=Cp/Cv yepe3 dYucio
CTeneHel CBOOOIbI 1 MOJIEKYIT UJI€aTbHOTO Ta3a?

8. [louemy TEIIOEMKOCTh r'a3a 3aBHCHUT OT ycCJIOBHM HarpeBanus? Kakas u3
teroemkocTeit Cv u Cp Gosibiiie U mouemy?

9. Kakoii mpomecc HasbiBaloT aauabatuueckum? [lomyunrte ypaBHEHHE
[Tyaccona st annabaTuyeckoro mnpoiiecca.

Onpenenenue kod(p(puuMeHTa BHYTPEHHEr0 TPEHHHA SKUIAKOCTH 1O
Metoay Crokca

1. OOBSACHUTH BOSHUKHOBEHHE BSI3KOCTHU TPU JABUKCHUH KHIKOCTH.

2. Kak BSI3KOCTb )KUJAKOCTH 3aBUCUT OT TEMIIEPATYPHI?

3. Kakoe TeueHue KUAKOCTU Ha3bIBaeTcs JaMuHapHbIM? TypOyneHTHBIM?

4. Yemy paBHo uucio Pelinonbaca? O yem OHO TOBOPUT?

5. BeiBectr padouyro hopmyiy.

TpeOoBanus K npeacTaBjeHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaAMOCTOAITEJILHOM PadOThI

Jlabopamopnvie pabomoi

N3yueHnne METOMUKY BHITIONHEHUS PAOOTHI MPOU3BOIUTCS CTYICHTAMH 10
HayaJia 3aHsATUH CaMOCTOATENIbHO U BKIIIOYAET B c€0s1 M3yYeHUE (PU3MUECKON CyTH
UCCIIEyEMOTO SBJICHUS U MIPUHLIUINHNAIBHON CXEMBbI 3KCIIEPUMEHTAIBHOM
YCTAHOBKHU. [l 3TOro B Hayaje KaXJOro METOJMYECKOTO YKa3aHUs HMEETCS
KpPaTKUK TEOPETUYECKUUA Marepuain. JlONMOJHUTEIbHBIN MATEPUAT  MOMKHO
MOJIYYNTh, W3ydas Y4eOHYI0 W Hay4HYI0 JIUTEpaTypy, CIHHUCOK KOTOPOH
MPUBOJAUTCA B  KAXKABIX METOAMYECKMX  yKazaHusax. llocme  wu3ydeHus
TEOPETHUYECKOr0 MaTepuaja CTYICHT JOJDKEH 3HaTh OTBEThl HAa KOHTPOJIbHBIE
BOIPOCHL. B TeTpaau asis 1abopaTopHOro npakTukyma (padodast TeTpajib) AOJIKHbBI
OBITH MOATOTOBJIEHBI PACUETHBIE



dbopmynbl, TaOMMIBI IS 3alUCH  HW3MEPEHHBIX 3HAYCHWW, BbIYEpUYCHA
AIIEKTpUYECKasi MPUHIIMIHAIbHAS CXeMa SKCIEPUMEHTAIbHON YCTaHOBKH.

Otder 1o J1abOpaTOpHOW paboOTe OTHOCUTCS K KATETOpPUM «IHUCbMEHHAas
pabota», odopmisgercs 1o npaBuiaM Oo(QOpMIIEHHUS] THUCBMEHHBIX PaboT
cryaeHramu [[BOY.

HeobOxomuMo 00paTUTh BHUMaHHE Ha CIEAYIOLIUE ACTEKThl B O()OpPMICHUU
0TYeTOB paboT:

- HabOp TEeKCTa;

- CTPYKTypUpOBaHue paboThI;

-opopMIiIeHHE 3aroJIOBKOB BCE€X BHJIOB (PYyOPHK-TIOAPYOPHUK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUI, IPUIIOKEHUH);

- ohopmIieHHE TIEpEUUCIICHHH (CTMCKOB C HyMepaluen Uil MapKUPOBKOH);

- ohopMIIEeHHE TAOJIHILL;

- opopMIeHHE WLTIOCTpauil (rpaduku, pucynku, Gotorpaduu, CXemsl);

- Habop 1 0(hOpMIICHHE MaTEeMAaTHYECKHUX BhIpaKeHHH (hopmyi);

- opopMIiIeHHE CHUCKOB JHTEpaTyphbl (OubIuorpaduyeckux ONUCaHUN) U
CCBUIOK Ha UCTOYHUKH, ITATUPOBAHMUS.

Habop TekcTa ocyiecTBisieTcs Ha KOMIIbIOTEPE, B COOTBETCTBUU CO CIEIY-
IOIMH TPEOOBAHUSIMMU:

—Te4yaTh — Ha OJJHOM CTOpPOHE JucTa Oenoi Oymaru dopmara A4 (pasmep 210
Ha 297 MMm.);

—HHTEPBAJI MEKCTPOUYHBIN — MOJyTOPHBIN;

—1pudt — Times New Roman;

—pa3mep mpudra - 14 nOT., B TOM uMciae B 3arojioBkax (B Tabiauuax
nonyckaercs 10-12 nr.);

—BBIPAaBHUBAHUE TEKCTA — 10 LIUPHUHEY;

—I0JIsI CTpaHulbl  JeBoe — 25-30 MM., mpaBoe — 10 MM., BEpXHEE U HUKHEE —
20 MM

—HyMepaIus CTPaHUI] — B MPABOM HIDKHEM YTJIy CTPAHUIIBI (I CTPAHHUIL C
KHIDKHOM OpHUEHTaluel), CKBO3Has, OT THUTYJIBHOTO JIMUCTa JO MOCJEIHEN
CTpaHMIIbl, apabCKkuMu Iudpamu (IepBOM CTpaHULEH CUUTAETCS TUTYJIbHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCS, HA CIIEAYIOICH CTpaHuIle NpOocTaBiseTcs uudpa
@2»UT. 1.).

—pEXMM aBTOMATHYECKOI'O IMEpPEHOCa CIIOB, 33 HCKIIOYEHUEM THUTYJIBHOTO
JUCTa M 3arojOBKOB BCEX YPOBHEW (IIEPEHOC CJIOB JJs OTHEIbHOro ad3aia
omoxupyercs cpenctBamu MSWord ¢ momombro koMmauasl «DopmaTy — ab3ail npu
BBIOOPE OMIIMK «3aMPETUTh ABTOMATUYECKUN MTEPEHOC CIIOBY).



Ecnmu pucyHok wim tabnuia pasmenieHsl Ha jmcte popmata 6ombine A4, ux
CIIeyeT y4YUTHIBaTh KaK OJHY CTpaHuIly. Homep CTpaHHWIBI B ATHX CIIy4asix
JIOTTYCKAeTCsl HE MPOCTABIIATh.

CHucOK TUTEpaTyphl U BCE MPUIOKECHHUS BKIIFOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPAIHIO CTPAHUI] paOOTHI.

Kpumepuu OUYEHKU BbINOJIHEHUA CamMoOCMOsIMeslbHOlL pa60mbl

Ouenka «OTINYHOY

A) 3aganue BBIIOJHEHO MOJHOCTHIO.

b) Otuet/oTBET COCTaBIE€H IPaAaMOTHO.

B) OTBeTbl Ha BONPOCHI MOJHBIE U TPAMOTHBIE.
[') Marepuain noHsT, 0OCO3HaH U YCBOEH.

Onenka «Xopouio»

A), b) - Te xe, 4to u nipu oneHke «OTIMIHOY.

B) HeTounoctu B 0TBeTax Ha BOIIPOCHI, KOTOPBIE UCIIPABIISIFOTCSI TOCIIE
YTOYHSIOIINX BOTIPOCOB.

[') Marepuain noHsT, 0OCO3HaH U YCBOEH.

OneHka «Y J0BJIETBOPUTEIBHOY

A), b - Te ke, 4To U nipu oueHKe «OTIUYHOY.

B) HeTounocTu B 0TBETaxX Ha BOIIPOCHI, KOTOPBIE HE BCET/1a UCIIPABIIIOTCS
110CJIE YTOUHSIOIIUX BOIIPOCOB.

I') Matepuain noHsT, OCO3HaH, HO YCBOEH HE JOCTATOYHO IOJIHO.

Onenka «HeynoBneTBOpUTEIBHOY

A) IIporpamma He BBINOJHEHA OJHOCTBIO.

Bb) YcTHBINM OTUET 1 OTBETHI HA BOMPOCHI HE TOJIHBIE U HE TPAMOTHBIE.
B) Marepuan He NOHSAT, HE OCO3HAH U HE YCBOEH.
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MMacnopt ®OC

Koxa u popmyamposka

Jtanbl GopMHPOBAHUS KOMIIETEHIIMHU

KOMIIETCHIINN
OIIK-2 3HaeT OCHOBHBIE 3aKOHBI busukwy, METObI
CIIOCOOHOCTH UCMOIb30BATh MaTEeMaTHYeCKOro aHajiu3a, TeOPETUYECKOro U
OCHOBHBIE 3aKOHBI 9KCIIEPUMEHTAILHOTO UCCIIEI0BAHUS.
€CTECTBEHHOHAYYHBIX Ymeer NPUMEHTh (U3NYECKUE 3aKOHbI M METObI
JTUCITUTLIAH B MaTeMaTHYECKOTo aHaIn3a B
npodecCHOHATbHON poeCCUOHATHHON IEATETLHOCTH
NEATENBHOCTH, IPUMEHSITh Brnageer CIOCOOHOCTBIO UCTOIB30BATH OCHOBHBIE 3aKOHBI
METO/Ibl MAaTEMATHUYECKOTO €CTECTBEHHOHAYYHBIX TVCTIATUTAH B
aHau3a ¥ MOJICIIMPOBAHUS, npodeCCUOHATTLHON JIEATENIbHOCTH, MPUMEHSET
TEOPETUYECKOI0 U METO/IBI MaTeMaTH4eCKOro aHaiMza |
AKCIIEPUMEHTAIBLHOTO MO/JICIIMPOBAHUS, TEOPETUYECKOIO u
UCCJIEIOBAHUS AKCIIEPUMEHTAIILHOTO HCCIIeI0BAHUS
OIIK-3 3Haer OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI
CIIOCOOHOCTBIO UCIIONIB30BATh | YMeeT NPUMEHSTh 3aKOHbl (U3UKH Ui TOHUMaHUS
OCHOBHBIE OKPY>KaloIIero MUpa U SIBJICHUNA TPUPOIBI.
€CTECTBCHHOHAy4YHBIC 3aKOHBI | Brmazgeer CIIOCOOHOCTBIO UCII0JIb30BaTh OCHOBHBIE
NOHUMAaHHS OKPYKAIOIIETO €CTECTBEHHOHAyYHbIE€  3aKOHbl  TOHUMAaHUS
MUpa U SBJICHUI PUPOIbI OKPY>KaIOIlIero MUpa U SBJICHUHN TPUPOIBI
Ne Kontponupyemsie Konpb! u aTamnst OueHouHbIE CpeICcTBa
/T paszensl / TeMbl dbopmMupoBaHUS TeKyIIHi IPOMEXKYTOUHAS
JTUCIUTUTAHBI KOMITETEHIIHH KOHTPOJIb aTTecTanus

1 Pa3nen 1. Mexanuka OIIK-2 3HAET IIposepka DK3aMeHaIMOH-

Tema 1. Kunemartnka YCBOCHHUS HBIE BOIPOCHI

MaTepUaJIbHOU TOYKU matepuana Ha | NeNe 1-10 x 2

Tema 2. Jlunamuka 71a00paTOPHBIX | CEMECTpY.

MaTepHaIbHON TOUKH. 3aHITHIX

3aKOH COXpaHEHHUS NoNol-2.

UMITYJIbCa Cobecenona-

Tewma 3. DHeprus, e (YO-1).

paboTa, MOIIHOCTb. TectupoBanue

3aK0H COXpaHEHUs (TTP-1)

MEXaHUYECKON SHEPrUuu yMeeT IIposepka DK3aMeHaIMOH-

Tema 4. BpamarenbHoe YCBOCHHUS HBIE BOIIPOCHI

JBU)KEHUE CUCTEMBI marepuana Ha | NeNe 10-12 x 2

MaTepuaIbHBIX TOYEK 71a00paTOPHBIX | CEMECTPY.

Tema 5. Jlunamuka 3aHATUAX

a0COJIIOTHO TBEPIOTO NoNe3-6.

Tena Cobecenona-

Tewma 6. Konebanwusi. e (YO-1).

I'apmonnueckue TectupoBanue

KoJieOaHus (TTP-1)

Tema 7.3aryxatoume BIIAJICCT ITpoBepka DK3aMeHaINOH-

Kose0aHus YCBOCHUS HBIE BOIIPOCHI




Tema 8. BoiHYX/IeHHbBIE
KoJIeOaHMs

Tema 9. Mexanndeckne
BOJIHBL. MHTEpdepeHnus
MEXaHUYECKUX BOJIH

marepuaia Ha

NeNe 13-15 k2

71a00paTOPHBIX | ceMeCTpy.
3aHATUAX
NeNe3-6.
TectupoBanue
(ITP-1)
OIIK-3 3HAET [IpoBepka DK3aMeHaIMOH-
YCBOGHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 15-17 k 2
71a00paTOPHBIX | ceMeCTpy.
3aHATUAX
NeNe7-9.
(YO-1)
yMeeT [IpoBepka DK3aMeHaIMOH-
YCBOCHHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 18-21 k 2
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
NeNel0-11.
(YO-1)
BJIAJIEET [TpoBepka DK3aMeHaIuOoH-
YCBOCHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 22-24 k 2
71a00paTOPHBIX | ceMeECTpy.
3aHATUAX
NoNel2-13.
(YO-1)
OIIK-2 3HAET IIposepka OK3aMeHaIuOH-
OIIK-3 YCBOCHHUS HBIE BOIPOCHI
matepuana Ha | NeNe 18-23k 2
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
NeNe14-15.
(YO-1)
TectupoBanue
(ITP-1)
yMeeT [IpoBepka DK3aMeHaIMOH-
YCBOCHHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 19-24 k 2
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
NeNel5-16.
(YO-1)
TectupoBanue
(ITP-1)
BJIaJIEET IIpoBepka DK3aMeHaIuOH-
YCBOCHUS HbIE BOIIPOCHI
Marepuasia Ha | NeNe 20-25k 2
71a00paTOPHBIX | ceMeECTpy.
3aHATUAX
NeNel6-17.

(YO-1)




TectupoBanue
(ITP-1)

PA3JIEJI II

MonexynsipHasi GU3UKa U

TEPMOIMHAMMUKA.
Tema 1. MonekynspHo-
KHMHETUYECKasi TEOPHS.
Tewma 2.
Makpockonuueckoe
ONHUcaHue MOBEACHUS
ra3os.

Tewma 3. @usnueckas
KMHETHKA.

BnytpenHnee Ttpenue,
nudQysus,
TEIJIONPOBOIHOCTD
Tema 4. IlepBoe Hauano
TEPMOJMHAMUKH.

Tema 5..BTopoe Hauano
TEPMOJIMHAMUKH.

Tema 6. XKXunkoe u
KPUCTAJUTMYECKOE
COCTOSIHHE.

OIIK-2 3HAET [IpoBepka DK3aMEHAIMOHH

YCBOGHUS bI€ BOIIPOCHI
Marepuasia Ha | NeNe 19-31 k 2
71a00paTOPHBIX | ceMEeCTpy
3aHATUAX
Nel8.
CobecenoBa-
HUE
(YO-1).

yMeeT IIpoBepka DK3aMEHAIMOHH
YCBOGHUS BI€ BOIIPOCHI
Marepuasia Ha | NeNe 20-25 k 2
71a00paTOPHBIX | cEMECTpy
3aHATUAX
Nel9.
CobecenoBa-
HUE
(YO-1).

BIIQJICET [TpoBepka DK3aMeHaIMOHH
YCBOCHHUS bI€ BOIIPOCHI
matepuana Ha | NeNe 21-26 k 2
1a00paTOPHBIX | CEeMECTpy
3aHSITHIX
Ne20.
Cobecenona-
HUE
(YO-1).

OIIK-3 3HAET [TpoBepka DK3aMEHAIMOHH

YCBOCHUS bI€ BOIIPOCHI
Marepuasia Ha | NeNe 25-28 k 2
71a00paTOPHBIX | cEeMECTpy
3aHATUAX
Ne21.
CobecenoBa-
HUE
(YO-1).

yMeer [IpoBepka DK3aMeHaIMOHH
YCBOGHUS bI€ BOIIPOCHI
matepuana Ha | NeNe 26-27 k 2
1a00paTOPHBIX | CEMECTPy
3aHSITHIX
Ne22.
Cobecenona-
HUE
(YO-1).

BIIQJICCT [IpoBepka DK3aMeHaIMOHH

YCBOCHHUS

bI€ BOIPOCHI




MaTepuaia Ha
71a00paTOPHBIX
3aHATHUAX
Ne23-24,
CobecenoBa-
HUE

(YO-1).

NeNe 27-28 x 2
CeMecTpy

OIIK-2
OIIK-3

3HaACT

IIposepka
YCBOGHUS
MaTepuana Ha
1a00paTOPHBIX
3aHSITHIX
Ne25.
Cobecenona-
HUE

(YO-1).

DK3aMeHaIlMOHH
BIC BOIIPOCHI
NeNe 27-29 k 2
ceMecTpy

yMeeT

IIpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne26.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIllMOHH
bI€ BOIIPOCHI
NeNe 28-30 k 2
ceMecTpy

BJajieeT

IIposepka
YCBOCHUS
MaTepuana Ha
1a00paTOPHBIX
3aHSITHIX
Ne27.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIlMOHH
BIC BOIIPOCHI
NeNe 30-31 k2
ceMecTpy

10

Paznen 3.
DNEKTPUYECTBO U
MarHeTu3mM

Tema 1. DnekTpuueckoe
I10JIE B BAKyyMe.

Tema 2.1IpoBogHUKY U
JIUDJIEKTPUKH B
AIIEKTPUYECKOM I10JIE .
Tema 3. IlocTostHHBIN
AIEKTPUYECKUN TOK.
Tema 4.
DneKTpOMarHuTHas

WHITYKITHUS.

OIIK-2

3HACT

[TpoBepka
YCBOCHUS
MaTepuaia Ha
71a00paTOPHBIX
3aHATUAX
Ne28.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIuOH-
HBIC BOHpOCBI
NeNe 1-3k 3
ceMecTpy

yMeeT

IIpoBepka
YCBOCHUS
MaTepuaia Ha
1a00paTOPHBIX
3aHATUAX
Ne28.
CobecenoBa-
HUE

(YO-1).

DK3aMeHaIuOoH-
HBIC BOHpOCBI
NeNe 4-5k 3
ceMecTpy




BJIAJIEET [IpoBepka DK3aMeHaIuOoH-
YCBOCHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 6-7 k 3
71a00paTOPHBIX | cEMECTpy
3aHATUAX
Ne29.
CobecenoBa-
HUE
(YO-1).
11 OIIK-3 3HAET IIposepka DK3aMeHaIMOH-
yMeeT YCBOCHHUS HBIE BOIPOCHI
BJIaJICET marepuana Ha | NeNe 8-11 k 3
71a00paTOPHBIX | CEeMECTpy
3aHSITHIX
Ne30.
Cobecenona-
HUE
(YO-1).
12 OIIK-2 3HAET IIpoBepka DK3aMeHaIMOH-
OIIK-3 YCBOEHHUS HbIE BOIIPOCHI
Marepuasia Ha | NeNe 12-15k 3
71a00paTOPHBIX | cEMECTpy
3aHATUAX
Ne30.
CobecenoBa-
HUE
(YO-1).
yMeeT [Iposepka DK3aMeHaIMOH-
YCBOCHUS HbIE BOIIPOCHI
matepuana Ha | NeNe 16-18 k 3
1a00paTOPHBIX | CEMECTpy
3aHSITHIX
Ne3 1.
CobecenoBa-
HUE
(YO-1).
BJIAJIEET ITpoBepka DK3aMeHaIuOH-
YCBOCHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 19-20 k 3
71a00paTOPHBIX | cEMECTpy
3aHATUAX
Ne3 1.
CobecenoBa-
HUE
(YO-1).

13 Pa3nen 4.0ntuka OIIK-2 3HAET ITpoBepka DK3aMeHaIuOH-
Tema 1. YCBOCHUS HBIE BOIPOCHI
I'eomeTpuyeckas Marepuasia Ha | NeNe 20-21 k 3
OTITHKA. 71ab0paTOPHBIX | CEMECTPY.
Tewma 2. UnTepdepenumst 3aHATHSIX
CBeTa. Ne32.

Tewma 3. Tudpakius CobecenoBa-




14
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CBeETA.
Tema 4. [Nonspuzanus
CBETa, B3aMMOJICHCTBHE
CBETA C BEILIECCTBOM.
Tema 5. Dy1eMeHTHI
KBAaHTOBOH (DUBHKH.

aHue (YO-1).

yMeeT [TpoBepka DK3aMeHaIMOH-
YCBOCHUS HBIE BOIIPOCHI
matepuana Ha | NeNe 22-23 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne32.
CobecenoBa-
aHue (YO-1).
BIIQJICCT [TpoBepka DK3aMeHaIMOH-
YCBOCHUS HBIE BOIPOCHI
matepuana Ha | NeNe 23-24 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne32.
Cobecenona-
aHue (YO-1).
OIIK-3 3HAET IIposepka DK3aMeHaIMOH-
YCBOCHUS HBIE BOIPOCHI
matepuana Ha | NeNe 25-26 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne33.
CobecenoBa-
aHue (YO-1).
yMeeT ITpoBepka DK3aMeHaIMOH-
YCBOCHUS HbIE BOIIPOCHI
matepuana Ha | NeNe 26-27 k 3
71a00paTOPHBIX | CEMECTpY.
3aHSITHIX
Ne33.
CobecenoBa-
aHue (YO-1).
BJIaJIEET [TpoBepka DK3aMeHaIuOH-
YCBOCHUS HBIE BOIIPOCHI
Marepuasia Ha | NeNe 27-28 k 3
71a00paTOPHBIX | ceMecTpy.
3aHATUAX
Ne34.
CobecenoBa-
Hue (YO-1).
OIIK-2 3HAET IIpoBepka DK3aMeHaIMOH-
OIINe-3 YCBOEHHUS HbIE BOIIPOCHI
Marepuasia Ha | NeNe 29 k 3
71a00paTOPHBIX | ceMecTpy.
3aHATUAX
Ne3s.
CobecenoBa-
Hue (YO-1).
yMeeT IIpoBepka DK3aMeHaIMOH-
YCBOGHUS HBIE BOIIPOCHI

Marepuala Ha

NeNe 27-28 x 3




1a00paTOPHBIX
3aHATHUAX
Ne36.
Cobecenona-
aHue (YO-1).

CeMecCTpy.

BJIajeeT

IIposepka
YCBOCHUS
MaTepuana Ha
1a00paTOPHBIX
3aHSITHIX
Ne36.
Cobecenona-
aHue (YO-1).

DK3aMeHaInOH-
HBIC BOIIPOCHI
NeNe 29-31 k 3
ceMecTpy.

IIIxkana oueHUBaAHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kox n popmyimpoBka | Itansl popMHpPOBaAHUA KpUTepUu MOKa3aTeJ
KOMIEeTeHIIHH KOMIETeHIIHH
OIIK-2 — 3HaHHE — CIOCOOHOCTH
CIIOCOOHOCTBIO — OCHOBHBIE MIPaBUII U IPOBOJTUTH
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3UKH, MIPUEMOB UCCIICIOBAHHE
3aKOHBI S METOBI UCTIOJIh30BAHUS (bnznqeflmx
€CTEeCTBEHHOHAYYHBIX . | MaremaTnyeckoro | eCTCCTBEHHOHA | SBJICHUU
(moporoBbIit
JUCIUATUTHH B aHasm3a, YUYHBIX 3aKOHOB
npodeCCHOHATBHON ypoBeHb) TEOPETHYECKOTO U | B cepe
NeSITEIIbHOCTH, AKCIIEPUMEHTAIBHO | TPOQECcCHOHAND
IPUMEHSICT METO/IBI ro UCCJICIOBAHUS. | HOU
MaTeMaTHYECKOTO JESTETbHOCTH
aHajisa u - yMeHue — CIIOCOOHOCTH
MOZCIMPOBAHM,  IPUMCHUITE BBITIOJHSATD POBOJIUTH
TCOPCTUHECKOTO 1 usmccie OCHOBHBIE BBIUKMCIICHUS 1
SKCHCPUMCHTAIILHOTO ymeer SAKOHBL U METOIBL | e temms ¢ | amanmis 5Toro
HCCIIEIOBAHMS (HPOHBHHyT MATEMATHHECKOro | o ypOBH3
BIiA) aHaNM3a B -
npogeccuoHaIbHON M
EATENBHOCTH MaTeMaTHYECKU
X MPHUEMOB
— CIIOCOOHOCTHIO — BIIAJICHHE — CIOCOOHOCTH
UCII0JIb30BATh HaBBIKAMU CaMOCTOSITEIILHO
OCHOBHBIC 3aKOHBI | — HCCIICJIOBAaHH | HAXOAUTh
CCTeCTBEHHOHAYYH | 5 peleHus
BIX JTUCIWILINH B — METOoAaMu TUTIOBBIX 33124
npodeccuoHanbHOM | ud. 1 UHT.
BJIaJIeeT TSI TeTbHOCTH, WCYHUCIICHUH.
(BBICOKMI) MIPUMEHSIET METO/IbI
MaTeMaTHYECKOTO
aHaIn3a u
MO/JICITHPOBAHUS,
TEOPETUYCCKOTO U
IKCIECPUMECHTATBHO
IO MCCJICIOBAHUS




OIIK-3

CIIOCOOHOCTBIO
HNCITIOJIB30BAaTh OCHOBHEIC
CCTCCTBCHHOHAYYHBIC
3aKOHBbI IIOHUMAaHU I
OKPYIKaIOIIero MUpa
SIBJICHUU NTPUPOJIBI

— OCHOBBI — OCHOBHBIE
METOJIOB 3aKOHBI
3HaeT - OCHOBHbIE
. MaTeMaTHYeCKO | €CTECTBEHHOHAYY
(TOpOroBBIN | €CTECTBEHHOHAYYH
ro aHaJIu3a u HBIX JUCLHUIUIMH.
YPOBEHb) bIE 3aKOHBI
MOJICTTUPOBAHU
o
— (MPUMEHSTh | — . UCTIOJB30BaTh
METObI OCHOBHBIE
TEOPETUYECKOT | 3aKOHBI
- MPUMEHSITh
on €CTECTBCHHOHAYY
3aKOHBI (PU3UKU
yMeeT AKCIIEPUMEHTAN | HbIX JUCLMILINH
U1 TTIOHUMAaHUS
(mpoaBUHYT BHOI'O B
o OKpY>KaroIero
bIi1) . uccaenoBanus | mpodeccruoHanbH
MUpa U SBICHUI o
B Oii JIeATEIbHOCTH.
MPUPOJIBIL.
npogecCuoHaIIb
HOM
NeSITeIbHOCTH.
— HCIIOJIB30BAT | — HaBBIKAMH
b MCIIOJIb30BaHUs
- CIOCOOHOCT
KOMITBIOTEPHBIC | OCHOBHBIX
bIO HCITI0JIb30BATh
CpeICTBa U 3aKOHOB
OCHOBHbIE
METOBI €CTECTBCHHOHAYY
€CTECTBEHHOHAYYH
BJIa/I€ET MaTEeMaTHYeCKO | HbIX JUCLMILIMH
. bIC 3aKOHBI
(BBICOKHI) ro aHajau3a u B
MOHUMAaHUS
MOJIETTUPOBaHU | MpodeccruoHalbH
OKpY>KaroIlero -
. B O IS TEIIHBHOCTH
MUpa U SBJICHUI
TPHDOILI npogecCuoHaIIb
pPHb HOM
NesITeNIbHOCTH

MeToauyecKkue peKoMeHAaIuN, ONpeiesiionue Mpoueaypbl OlleHNBAHUS
pe3yJabTATOB OCBOEHMS TUCHMILTHHBI

OueHoOYHBbIE CPeACTBA VIS POMEKYTOUYHOM aTTecTauuu

2 cemecTp

1. Kunematuka matepuanbHOil TOUku. CKOpPOCTh. Y CKOpEHHUE.
2. HopmanbHOE ¥ TaHT€HIIMATIBLHOE YCKOPEHUE.

Bonpocel k 3k3aMeHy

3. /IBrkeHre MaTepuaibHOM TOUKU IO OKPYKHOCTH. YTIJIOBAsI CKOPOCTb.

YTri0Bo€ yCKOpEHHE.

4. Macca. Cuna. 3akonsl HeroToHA.

5. 3akoH COXpaHCHHUA UMITYJIbCAa CUCTEMbI MAaTCPHUAJIbHBIX TOYCK.

6. Buabl B3auMoIeiCTBU. [ paBUTAIIMOHHBIC CHUJIBI.
7. DHeprus u padora.
8. Kunetnueckas sHeprus u padbora.




9. KoncepBaruBHsble cuibl. [loTeHIManbHas SHEPrUs MaTEpUATIBLHON TOUKU BO
BHEIIIHEM CUJIOBOM IIOJIE .

10. 3aKoH coXpaHEHUs SHEPTUM.

11. MoMeHT umnyJsibca MaTepUagIbHON TOYKH, TBEPJIOTO TENA.

12. MomeHT uHepuuu tena. MOMEHT HHEPLIMU CTEPKHS.

13. MomeHT cunbl. OCHOBHOM 3aKOH IMHAMUKH BPAlaTEIbHOIO JIBHXKEHUS
TBEPJOIO TeJa. 3aKOH COXPAHEHUS MOMEHTA HMITYJIbCA.

14. 'apmonnyeckue konebanus. Juddepennumanpaoe ypaBHEHUE
TapMOHUYECKHUX KOJICOAHMM.

15. DHeprust rapMOHUYECKUX KOJICOaHUM.

16. Beinyxaennslie konebanus. Pe3onanc.

17. BonHbl B ynIpyrux cpefax. 3ByKOBbIE BOJIHBI.

18. Mexanuka xuakocTeu u razoB. Teopema 0 HEPEPHIBHOCTU CTPYH.
VYpaBuenue bepuymnu. Cuiibl BHyTpeHHero TpeHust. JlamuHapHoe u TypOyJeHTHOe
TEUYECHHE.

19. OcHOBHOE ypaBHEHUE KHUHETUYECKON TEOPUU Ta30B.

20. YpaBHEHHE COCTOSHUS HUAECAIBHOTO ra3a.

21. Pactipenenenue MoseKysd Ho CKOpocTsM Makcsea.

22. bapometrpudeckas dopmyina. Pacnpenenenne bonbsimana.

23. Yucino coyaapenuit moseky. CpelHss 1iruHa cBOOOJHOTO npobera.

24. SIBneHue nepeHoca. OMIUPUIECKHUE YpaBHEHUS IepeHoca. MoJIeKyIspHO-
KHMHETHYECKasi TEOPUSL  BSI3KOCTH U TEIJIONPOBOJAHOCTH T'a30B.

25. | Hauasio TepMOAMHAMUKUA. BHYTpEeHHsS SHEPrUsl.

26. TennoeMKOCTh HJ€aIbHOrO ras3a. Y pasHenue Maiiepa. TermoeMkocTb
TBepbIX TeJl. 3akoH [rononra-IITu.

27. Annabatudeckue mporecchl. YpaBHeHue [lyaccona.

28. PaboTa uieanbHOTO rasa INpu pa3jiudHbIX IpoIleccax.

29. 11 navano TepmoguHaMuku. KoaphuuueHT nonesHoro aeucTBus
TEIUIOBOM MAILIHBI.

30. Huxn KapHo, ko3 duiiueHT nojie3Horo AeHCTBUS.

31. Ourponusi. CBOKWCTBA SHTPOIHH.

3 cemecTp

1. 3akon Kynona. HanpsixeHHOCTb 3nekTpudeckoro noisi. Teopema [aycca.

2. Pabota snexTpruyecKkoro mnoss npu nepemerienuu 3apsaa. LHupkynsanus
BekTopa E

3. Ilorenunan. Paznocts noreHuuanoB. CBsi3b HaNPsXKEHHOCTH E un
NOTEHIMAIA.

4. ITpOBOJHUK B 3JEKTPUUYECKOM TOJIE. DIEKTPOEMKOCTh KOHAEHCATOPA.
DHEPrust JIEKTPUIECKOTO MOJIS.

S. JIMdIIEKTpUKH B 3JIEKTpUYECKOM nosie. Teopema ["aycca st E B
OUAJIEKTpUKaX. J(UaieKTprudecKkas MpOHULIAEMOCTh Cpebl. BekTop cmenieHus.

6. DnexkTpuueckuil Tok. Cuna Toka. [[MoOTHOCTE TOKa. DIEKTPOABKYIIAS
CUJIa UCTOYHUKA TOKA.



7. 3akoH OMa 11 OJHOPOJHOIO y4acTKa Ienu ( MHTEerpaJibHAs U
nuddepenunanbHas GopMbl).

8. 3akoH [[xxoynsa-Jlenua. 3akon Oma Jj1s1 HEOJTHOPOHOI'O Y4acTKa ENH, I
3aMKHYTOM LIEIIH.

9. MexaHu3M NpoOBOANUMOCTH TOKA B YUCTBHIX U TPUMECHBIX
MOJIyIIPOBOJHUKAX.

10. B3aumopeiicTBuEe MPOBOJHUKOB ¢ TOKOM. MHAYKIMS MAarHUTHOTO MOJISI.

11. 3akon buo-Casapa-Jlaruiaca. UHayKkus npsiMoro NpoBOJHUKA C TOKOM
OCCKOHEYHOM JJTUHBI.

12. Teopema o nupkyssinuu Bektopa B. Teopema I'aycca nist BekTopa
MAarHUTHOW MUHIYKIIUH.

13. JleiicTBuEe MarHUTHOTO MOJISl HA IPOBOAHUK ¢ ToKoM. Cuia Amnepa. Cuia
Jlopenua.

14. MarnutHoe noJie B BeniecTe. TeopeMa o HUpKyIsiuuu it B nipu
HaJIMYMU BelllecTBa. MarHuTHas MPOHUIIAEMOCTh cpeibl. BEKTOp HaNpsSKEHHOCTH
H.

15. Knaccudukanus mMarHetukosB. [lua-, mapa-, peppomMarHeTuku.

16. DnekTpomaruuTHas UHAYKLMS. 3akoH Dapaned. MexaHusm
BO3HUKHOBeHUsI IJIC MHIyKIUH.

17. SIBnenune camouHyKuuu. MHIyKTUBHOCTb. DHEPrUsi MATHUTHOTO TOJIS.

18. B3auMOCBA3b JIEKTPUYECKUX U MAarHUTHBIX NoJIel. OCHOBHBIE
IIOJIOKEHMS Teopuu Maxkcsesua.

19. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

20. IIpupona ceera.

21. 3aKOHBI F€OMETPUUYECKON ONTUKHU. SIBIEHHE ITOJTHOTO BHYTPEHHETO
OTPaKEHUSI.

22. Ilornomenue cBera. 3akoH byrepa-JlamOepra. Paccesinue cBeta. 3akoH
Panes.

23. Jlucniepcusi cBeTa.

24. Nnrepdepenuus cBera. Y cI0BUS KOT€PEHTHOCTH.

25. Nudpakuus ceeta. Judpakius cBera Ha KPYrioM OTBEPCTUH, Ha IIETH.

26. Ilonspuzauus ceeta. 3akoH Mamtoca. 3akoH bproctepa. [[BoitHoe
ayuenpenomienue. OnTudyeckas akTUBHOCTb.

27. ®otorpdexr. YpaBuenue Diinmrerina. Baytperaauit hotosddexr.

28. Ctpoenue artoma. Teopus atoma Bogopoza o bopy.

KopnyckynsipHo-BOTHOBOM Ayanu3M BeiecTBa. CBoiicTBa BOJIH 1€ bpoiinsi.
CooTHolieHue HeonpezeneHHocTel. BonHoBas GyHKIUS U €€ CTaTUCTUYECKUN
CMBICIL.

29. Ypasuenue [Ipeaunrepa. AToM Bo10pOia B KBAHTOBOM MEXaHUKE.
[Tpuniun [Maynu. 3anosHeHnE AIEKTPOHHBIX 000JI0YEK aTOMOB.

30. MousiekyJbl: XUMHUUYECKHUE CBSI3H, MOHATHE 00 SHEPIeTUUECKUX YPOBHSIX.

31. [loHsiTHE O 30HHOW TEOPUM TBEPIBIX TeA. MeTauibl, AUIIEKTPUKH U
MOJIyITPOBOTHUKH.

Kpumepuu oyenxu 6onpocos k sxzameny



OrMmeTka «OTIANYHOY»

CdopmupoBaHHbIE TIPOYHBIE U TIYyOOKHME 3HAHUS OO0 OCHOBHBIX 3aKOHAaxX
bu3uky, NOpUHIUIAX (QU3NYECKOTO HUCCIAEOBAaHUs, YBEPEHHOE BJaJCHUE
YMEHUSIMA ¥ HaBBIKAMU B JaHHOW oOmactu. OTBET CTyACHTA JAEMOHCTPUPYET
3HAHHE TPEIMETa, OTIIMYACTCS TITyOMHON U MOJTHOTON PACKPBITUS TEMbI; BIaJICHUE
TEPMUHOJIOTHYECKUM  allapaToM; YMEHHE OOBSCHATh CYIIHOCTh, SIBICHHM,
MIPOIIECCOB, JIeTIaTh BBIBOALI M 000OIICHMS, JaBaTh apIYMEHTUPOBAHHBIE OTBETHI,
MIPUBOIUTH MIPUMEPHI

OT1meTka «X0poLIo»
CdopmupoBaHHble NpPOYHbIE U TIyOOKME, HO COAEpXkallUe OTIEIIbHBIE

HETOYHOCTH, 3HaHUs 00 OCHOBHBIX 3aKOHax (u3uku. He n1ocTarouyHo yBepeHHOE,
X0Ts ¥ ¢(hOPMUPOBAHHOE BIIAJICHHE YMEHUSAMH U HaBbIKaMU B JaHHOU oOnactu. B
OTBETE JONYCKATCSA OTAEIbHBIE HETOYHOCTH.

OTMeTKa « Y10BJIETBOPUTEIbHO»
Henonubie mnpencraBieHus 00 OCHOBHBIX MoOcTyidarax ¢(usuku. OTBeT

CTYJICHTa CBHJIETEIBbCTBYET O c1a00 CPOPMUPOBAHHBIX HABBIKAX aHAJIN3a SBJICHHM,
IIPOLIECCOB, HENOCTATOYHBIM YMEHHEM [aBaTh apryMEHTHPOBAaHHBIE OTBETHI WU
IPUBOJUTH MPUMEPHI; HEAOCTATOYHOW JIOTUYHOCTBIO M IIOCIEA0BATEIBHOCTHIO
orBeTa. JlomycKaeTcst HECKOJIbKO OIIMOOK B COJIEP’KaHUU OTBETA.

OtmeTka « HeynoBiaeTBopuTeabLHO»

OtBer cTyneHTa, OOHAPYKMBAIOIIUNA HE3HAHWE (PU3UKHU, OTIMYAIOUIUIICS
HE3HAHHEM OCHOBHBIX 3aKOHOB T€OPUH, HEC(HOPMUPOBAHHBIMUA HABBIKAMU aHAJIN32
SIBJICHUM, TIPOIIECCOB; HEYMEHHUEM JaBaTh apryMEHTHPOBAHHBIE OTBEThI. CTyIEHT
JTEMOHCTpUPYET (parMeHTapHbBIE MPEACTABICHUS 00 OCHOBHBIX 3aKOHAaX (PU3HKH,
JOTyCKaeT TPyOble OIMMOKM TMPU OTBETE, HEYMEHHWE NPUMEHHUTHh HMEIOIIHUECS
3HAHMS Ha MPAKTHKE.

1. Hesnanue nnm HemoHnManue OOJBINCH WM HanOoJiee CyIEeCTBEHHON

4acTH y4eOHOro Marepuarna.
2. JlomylieHsl CyIIECTBEHHbIE OIIMOKHU, KOTOpPbIE HE HCHPABISIIOTCSA
MOCJI€ YTOUHSIOIIMX BOIIPOCOB, MaTEpPHaIl U3JI0KEH HECBS3ZHO.





