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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Maremaruka

2.12

Maremaruka

2.2

JMCUUIITNHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILIMHBI (MOLY.Is) HEOOXOHMO KAK
npelecTByoIee:

221

WHdopMannoHHbIE TEXHOIOTHH

222

[IpennunnomHas npakTuka

223

WHdopmannoHHbIE TEXHOIOTHH

224

Hpe}l,I[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIUITINHBI

(MOAY.JIA)

YK-1: Cnioco0eH ocylmecTBJIATH NONCK, KPUTHYECKU aHAIU3 U CMHTe3 HHGOPMALMH, NPUMEHSTh CUCTEMHBIH MOAX0 A
peleHusi MOCTaBJIEHHbIX 32124

VYK-1.1: OcyiiecTBIsIeT MOKUCK, cOOp 1 00padOTKy HH(MOPMAIIMH IS PEILICHUS TOCTABJICH-HBIX 33/1a4

VK-1.2: IIpoBOJUT KPUTHIECKUH aHAIN3 HMH(OPMAIIHIH, TOJTYICHHON U3 Pa3-HbIX HCTOYHUKOB

YK-1.3: IIlpumMeHsieT CUCTEeMHBIH MOAX0/ 7S pe-1IeHUs TOCTAaBICHHbBIX 3a1a4

OIIK-3: Cnioco0eH UCNoJIb30BAaTh OCHOBHBIE 32AKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH B MPodeccHOHATBLHOU
AEeATEJIbHOCTH

OIIK-3.1: BrageeT OCHOBHBIMH 3aKOHA-MHU €CTECTBEHHOHAYIHBIX AUCIUILINH, CBI3aHHBIMU C IPO(ECCHOHATBHON 1es-TeTbHOCTHIO

OIIK-3.2: Ymeer NPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX TUCIHHUILINH, CBA3aHHBIC B HpO(l)eCCPIOHaJ'ILHOfI
JCATCIBHOCTH

OIIK-3.3: Mcmomb3yeT B podeccruo-HabHOHN I TETLHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIIUTUIAH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJAIOIHIICS TOJIKEH

3.1 |3nath:
3.1.1| - ¢uznveckre 0OCHOBBI MEXaHUKH;
3.1.2 | - ocHOBHBIC IOHATHS, 3aKOHBI ¥ MOJIEITH MEXaHHUKH, 3JIEKTPUYECTBA U MarHETH3Ma, KoJeOaHUil U BOJIH, KBAHTOBOH
(bU3NKY, MOJIEKYIISIPHOM (DM3MKH U TEPMOJMHAMHKH, ONITUKH, aTOMHOHU U siIEpHON (PU3HKY;
3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PU3HKE.
3.2 | YmeTh:
3.2.1 | ucionp30BaTh GU3UIECKUE 3aKOHBI IIPH AaHATH3E U PEIICHUN MPOoOIeM NPodeCcCHOHATBHOMN eI TeIbHOCTH
3.3 | Biagers:
3.3.1 | MeTogamu npoBeeHUs PU3NUECKUX U3MEPEHHUI, METOJaMH KOPPEKTHON OLIEHKH ITOIPENIHOCTEH P IPOBEACHUN

(U3HYIECKOT0 KCIIEPIMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. Jlunamuka /JIex/ 2 2 JI1.1J11.4 0
Cp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 2 14 JI1.4 0
JIBYDKEHYSI MATEPUAIILHON TOYKH U TBepaoro tena. /Cp/
JIa6 OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 110 crtoco0y beccenst. 2 2 JI1.4 J11.6 0
OmnpeneneHrne MOMEHTA HHEPLIMU MaXOBOTO KoJleca THHAMHYECKIM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIATeILHOTO
JIBYDKEHISI ¢ TIOMONIbI0 MasiTHuKa O0epOexka. /J1ab/
Cp Junamuka J[nHamuka noctynaTesbHOTO ABHKeHUs Tel. OCHOBHBIC 2 16 JI1.4 0
TEOpEeMBI U 3aKOHBI. [IMHaMIKa BPaIaTeIbHOTO IBHKEHUS TBEPOTO
tena. PaboTa u sHeprus B mexanuke. /Cp/
Cp MexaHnndeckue KojeOaHus U BOJHBL. | apMOHUYECKHE KOJICOAHNUS. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Crnoxenue konebanuii /Cp/
Paznen | Paspen 2. OcHOBBI MOJIeKY/ISIpHON (PM3NKH
Jlex MornekynspHO-KHHeTHYecKas Teoprsi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonekynsapHo-kuHeTn4eckas Teopus OCHOBHOE ypaBHEHHE 10 JI1.4 0
MOJIEKYIISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIEMEHTHI
craructuku MaxkcBesuia u bonbimana. /Cp/
JIab W3mepeHue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO PHILIMEHTa 2 2 JI1.4 JI1.5 0
ITyaccona mo ($a30BbIM coOTHOIICHUSM. /J1a6/
Cp OCHOBBI TEpMOJAUHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 2 10 JI1.4 0
TepMoauHaMuKkd. TeruroBble MamuHbl /Cp/
Paznen | Pa3zpes 3. DieKTpoMarseTusm
Jlex OnexkTpocTaTuka. DIeKTpoAuHAMUKa. MaruuTocraruka. MaruutHas 2 2 JI1.1J11.4 0
unaykuus. Teopust Makcseinna /JIex/
Cp OnexrpocTtarnueckoe nosue. HanpsokenHocTs u noteHuuan. [puHuun 2 10 JI1.4 0
cyneprosuin. [Ipumenenne TeopeMsl ["aycca s pacdyera
AIEKTPHUYECKUX MOJIEH. DINEKTPOEMKOCTh YETUHEHHOT'O TIPOBOTHUKA 1
IUIOCKOTO KOHJEHCAaTOpa. DHEPrHys 3JIeKTpocTaTndeckoro moius /Cp/
Cp OnexrpoauHamuka. [locrosaueiit Tok. 3akonsl Oma. K.IL. /1. uctounnka 2 10 1.4 0
noctostnaoro Toxka /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 2 10 JI1.4 0
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
YyacTul] B MarHuTHOM mode /Cp/
Jlab OnpeneneHre ropu30HTAILHON COCTABIISIIONIEH HAPSKEHHCOTH 2 2 1.4 0
MarHutHoro moist 3emuu. /JIa6/
Cp Marnutnas naaykuus. Teopus Makcemia. SIBjieHHne 3J1eKTpOMarHuTHOM 2 10 JI1.4 0
naaykunu. CamonHaykuusa. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MBbIKaHUs JIeKTprYecKol 1enu. KonebarenbHbli KOHTYD.
DrekTpoMaruHuTHbIe kKoebanus /Cp/
Pazpen | Paspen 4. Onrtuka
Jlex Ouznyeckas ontuka. Ksanropas onrtuka /Jlex/ 2 2 JI1.1J11.4 0
Cp ®duznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 10 JI1.4 0
Unrtepdepennns n mudpaxmms ceeta. [lomsapuzanus ceera /Cp/
Jla6 Omnpenenenune riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeaencHne 2 2 JI1.2 J11.4 0
JUTMHBI BOJTHBI U3ITy4eHUS Jla3epa MpH MOMOIIN AU(PaKIHOHHON
pemetku. /J1ab/
Cp KBanTOBas onTHKa 3aKOHBI TEIUIOBOTO M3NydeHus U Gotoaddekra /Cp/ 2 10 JI1.4 0
Paznen | Pa3znen S. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma. SnepHas ¢pusuka /Jlex/ 2 2 JI1.1 J11.4 0
Cp Crpoenue aroma KBaHToBasi mpupo/ia cBeTa U BOJIHOBBIE CBOMCTBA 2 10 1.4 0
qactur /Cp/
Cp SlnepHas pusnka 3aKOH paaHoaKTHBHOTO pacmaza. SnepHsle 2 10 JI1.4 JI1.5 0
peaxmym /Cp/
UKP Kontponbnas padota /MKP/ 2 4 JIT.1 JI1.3 0
1.4

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)




Pa3nmen 1. OCHOBBI MEXaHUKHI

Tema 1.1. Kunemaruka

OneMeHTH! KUHEMaTHKU. Moaenu B MexaHuke. Cucrema orcyera. [locTynarenbHoe IBH)KEHHE TBEPAOIo Tena. Tpaekropus, [IMHA
MyTH, BeKTOp mepeMenieHns. CKOpoCcTh ¥ yCKOPEHUE TOUKH KaK IPOU3BOIHBIE PaJyca-BeKTopa 1o BpeMeHu. HopmanbsHOE U
TaHTeHIHaldbHOe ycKopeHus. Knaccubuxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. IToHATHA Maccsl U cuilbl. BUsibI CUl B MEXaHUKE: TPEHUS, YIPYTOCTHU U TAroTeHus. Vimmyisc Tena.
Wmmynsc cunbl. BHeNIHNe U BHYTpeHHHE CUIIBL. 3aKOH COXpaHEHHS HMITYIIbCa MEXaHU4IecKoH cuctemsl. LleHTp Macc (LeHTp
UHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKEHUS.

PaboTa mocTosTHHOM 1 IepeMeHHOH CHITBL. BripakeHne paboTHI CHITEI Yepe3 KpUBOJIMHEHHBIH HHTErpail. MoOIHOCTh. DHeprus Kak
YHUBEpCAIbHAS Mepa Pa3INYIHBIX GOPM IBIDKCHUS U B3aUMOJeHCTBIS. KiHeTHdaeckas sHeprust MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOIl SHEPIHHU U €T0 CBSI3b C OMHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNIPYTHX Tel.
MoOMEHT HHEPLUH TBEPAOTO TeNNa OTHOCUTENBbHO ocH. [IpuMepsl ero Berancnenus. Teopema IIteitnepa. MomeHT cuibl. OCHOBHOE
YpaBHEHHUE JUHAMUKU BPaIlaTeIbHOIO IBU)KEHUS TBEPJOTO TeJa OTHOCUTENBHO HEMIOABUKHOM OCH. 3aKOH COXpaHEHUSI MOMEHTA
UMILYJIbCA U €T0 CBSI3b C H30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKkoH BceMHUpHOTro TsroreHus. [loTeHanbpHas SHeprus MaTepUaabHON TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJIOH,
JIeHCcTBYIONIEN HA MAaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIUH U €r0 CBsI3b C OHOPOAHOCTBIO BPEMEHH.
JlaBieHue B )KMIKOCTH U ra3e. Enqunuips! uamepenus nasineHus. 3akonsl [lackans u Apxumena. TedeHne uaeanbHON KUAKOCTH.
‘YpaBHeHME HEepa3pbIBHOCTU. YpaBHeHUe bepHymuu u cienctsus U3 Hero. TedeHue Bsa3koi xunkoctu. @opmynsl Hetorona u
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €T0 OTPEACIICHNUSL.

Tema 1.3. Mexanndeckue KoJIeOaHN U BOJHBI

T'apmonndeckue koae6aHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHeHHE TapMOHUYECKHX Konebanuil. IIpyKuHHBIH,
(U3MUeCKHil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPrus rapMOHUUYECKUX Konebanuil. CloxxeHne rapMOHNYECKUX KOJIEOaHUH OJTHOTO
HanpaBJIeHHs] U OJJMHAKOBOM 4acTOThl. buenue.

Cro)xeHns B3aMMHO NEPIeHANKYIIPHBIX Konebanuil. @urypsr JInccaxy. 3aTyxaronye 1 BHIHYKACHHbIE KoieOanus. PezoHaHc.
BonnoBsle nporeccbl. Mexanu3M 00pa3oBaHusl MEXaHUUECKUX BOJIH B YIIpyroii cpeze. IIpononbpHble U monepevHbie BOTHBL.
VpaBHeHHe III0CKOH Oeryreit BoiHbI. J[IMHA BOJIHBI M BOJIIHOBOE YHCIIO.

Pa3nmen 2. OCHOBBI MONEKYISIPHOH (HU3HKH

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX I'a30B. YpaBHeHue Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHEe MKT uieanbHbIX ra3oB.
CpenHss KHHETHIeCKasi SHEPrust MOJIEKylI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHOMN TeMIIepaTypHl.

OneMeHTHI cTaTUCTHUECKO (pu3uky. 3akoH MakcBena Al pacipeeNleHus: MOJIEKYI HealbHOro ra3a o CKOpOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimMana a1 pacnpeienieHHs 4acTHI] BO BHEITHEM NOTEHIMAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO Tpobera MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TernonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHAa.

Tema 2.2. TepMmoanHaMuKa

Brytpennsist sHeprus. Yucno creneHei cBOOOIB MOJICKY. 3aKOH PAaBHOMEPHOTO PACTIPEICICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
[lepBoe Havano TepmoanHaMUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UICAIbHOTO Ta3a OT BUjA npoliecca. [IpruMeHeHne nepBoro Hayanaa TEPMOJIUHAMUKH K
uzonporeccaMm. AnnabatHeli pouecc. YpasHeHue [lyaccona.

Kpyrosslie mponeccel. O6paTumsbie 1 HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.4. [utd uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHATHE 00 SHTpONNUH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMoJIeHCcTBHs. DPQEKTUBHBIN quamMeTp MoneKyl. YpaBHeHue Ban-zep-
Baanbca. ®a3oBbie epexonsl 1 u 2 pona. Kpurtndeckoe cocrostaue. TpoitHas Touka. OCOOEHHOCTH TBEPJOTO M XKHUJIKOTO COCTOSIHUN
BeecTBa. IloBepxHocTHOE HaTskeHUe. CMaunBanue. KanusuisipHble sSBICHUS.

Paznen 3. DnexkrpoMarneTusm

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps’keHHOCTb M CHJIOBBIE IMHHH HANPSHKEHHOCTH 3JIEKTPUYEcKOoro mois. [IpuHnun cynepno3unum
anexTpuueckux noneil. IIpuMep pacuera HanpsHKEHHOCTH MO, co3/1aBaeMoit cucteMoil 3apanoB. [IoTok BekTopa HanpsKeHHOCTU
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 31€KTPUYECKOro MO MO TIepeMEeNIeHHUIO 3apsiaa. LupKymsmnus BeKTopa HanpsHKeHHOCTH. [1oTeHManbHEIH XapakTep
3MEKTPOCTATUUECKOro Mod. [ToTeHnuan 3MeKTpuuecKoro nojist. DKBUMOTEHI[HAIbHbIE TOBEPXHOCTH. CBs3b MOTEHIIMANA C
HAMpPsHKEHHOCTBIO MOJIS. DNEKTPUYECKOE MoJIe B TU3IEeKTpUKaX. THUIbl TU31eKTpuKoB. Bupl nonspusanun. Bexrop nonsipusanu.
[IpoBOAHNKH B 3JIEKTPOCTATHIECKOM IT0JIe. DIEKTPOEMKOCTE MpoBoAHNKA. KoHeHcaTOps! 1 MX BUABL. PopMyrna III0CKOTo
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHAEHCATOPOB B 6aTapero. DHEPrus 3IeKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEpruM.

Tema 3.2. DnekTpoauHaMuKa

IlocTostHHBIN 3neKTpUdecKkuil TOK. Bunel HocuTeneil 3apsina B pasnuyHblx cpegax. Cuna Toka. Bexrop mnotnocru Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa /IS ydacTKa U NoaHoi nenu. ConpoTUBIeHHEe U IPOBOJUMOCTh ITPOBOJHUKOB, UX TeMIIEpaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NPHU Pa3sIHMYHbIX BUIAX COCAUHEHUIA.

PaboTa 1 MOIITHOCTH AMIEKTpHUECcKOTo ToKa. 3akoH J[xoynsa-Jlenma. [Ipasma Kupxroda u mpuMeHeHne ux K pacaery
Pa3BETBIEHHBIX LEHEH.

Tema 3.3 MaraurocTaTika

MaruuTHOe nioste. MHyKkimst MarHUTHOTO 1107151 CHITOBBIE JIMHWM MarHUTHOTO ITOJISL, €T0 BUXPEBOW XapakTep. 3akoH AMriepa Uit
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuno neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHutHoM nose. [Ipusnun pa6oTs! anexktpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacueTy MarHUTHBIX




nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS TapaJlIeIbHBIX TOKOB. 3aKOHbI AMnepa. J[BrxKeHue 3apsKeHHBIX YaCTHLl B MarHUTHOM nose. Cuia
Jlopenna. Hupkymsuus Bekropa H u B. 3akon nosHoro Toka. MarautHoe mosie cojieHou1a M Topouaa. [10Tok BeKTOpa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. Marautnas unaykuus. Teopust Makcsenia

PaGota 1o nepeMenieHnIo NPOBOAHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I0JI€. DIEKTpOMarHUTHas HHAYKIMA. 3akoH Dapanes u
€ro0 BBIBOJ] U3 3aKOHA coxpaHeHus sHeprud. Ilpasuio Jlenna. SIBnenue camounaykuuu. MaaykTuBHOCTH KOHTYpa. OJ1C
caMOMHAYKIMH. B3anmHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETHUKOB (IHa-, mapa- U peppoMarHeTHKH), UX
¢usmueckas npupoaa. HamarHmueHHOCTb. MarHutHast IpoHHIAeMOCTh BemecTBa. OcHOBHI Teopru MakcBeiuia. Tok cMeneHusl.
YpaBHeHust MakcBeiia B HHTerpaibHOl (hopme.IloHATHE 0 TepeMeHHOM Toke. OMUYecKoe, peakTHBHOE (EMKOCTHOE H
UHIYKTHBHOE) ¥ IOJTHOE COMPOTHUBIICHHS [IETIH IEPEMEHHOT0 ToKa. 3akoH OMa IS ey IePeMEHHOT0 TOKa. MOITHOCTB,
BBIJIENIsIeMas B IIeNX IEPEMEHHOTO TOKa.

OnekTpoMarHuTHBIE KosieOanus1. ['apMOHMYECKHE, 3aTyXaloIKe U BRIHYXKICHHBIE Koebanus. [loHsATHE 0 pe3oHaHce.
OnexkTpoMarHUTHBIE BOJHEI U UX cBocTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas ontuka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN IIOKAa3aTeNN MpenoMieHus. VX (pusmaecknii CMBICT.
SIBneHue MOIHOTO BHyTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n3o0paxeHui.
Tonkue nunzbel. @opmyna nun3sl. [locTpoeHne n3obpaxeHnit.

BonnoBas anexkTpoMarauTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpemst u anmHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHunu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnns cBeTa B TOHKUX IUIeHKaX. [10710Chl paBHOW TOJIIMHBI M PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenerne naTepdepeHnny B HayKe W TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuus OpeHenst Ha KPYIJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccieoBaHue CTpyKTyphl
kpucrauioB. [lonsrue o ronorpadpun.

ITonspusanus ceera. EcTecTBEHHBIN U OJIAPpU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX AUIIEKTPHKOB. 3akoH bproctepa. [IBoitHoe mydenpenomnenue. [Ipu3ma Huxomns. Tlonstpounst u
HONAPU3ALIOHHBIE IPU3MBIL.

HckyccTBeHHas ontrdeckast aHnzoTponus. Dhdextsl Keppa u @apanes. OnTndeck akTHBHBIE BellecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiis) cera. 3akoH byrepa.

Tema 4.2. KBanToBas onTuka

TenoBoe u3IryueHUe 1 €ro XapakTepUCTHKU. AGCOMOTHO YepHoe Terno. 3akoH Kupxroga. 3akon Credana - bonbimMana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-J[xuHca.

SBnenue poroaddexra. Buenranit Gporoaddext u ero 3akonsl. PoToHbI. YpaBHeHHe DHHIITEeHHA 11 BHENTHETro (GoTodddexra.
Macca n ummyinsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHnue aroma

Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CIIEKTPax MCIYCKaHUS U MOTJIOMICHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPATBHBIX JTHHUH.

Bounna JIyn ne bpoitnsa. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak mposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalnu3Ma cBoiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTUYecKuil cMblci. YpaBHeHue [lIpénunrepa a1s craloHapHBIX COCTOSHHUM.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOpPO/a B KBAHTOBOH MEXaHHUKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 3eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

Perrtrenosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CIORTaHHOE U BRIHYXICHHOE M3MydeHne. [loHsTne 00 onTHaecKkux
KBaHTOBBIX T'eHepaTopax (Ia3epax). Pasmep, coctas u 3apsi aToMHOTO simpa. MaccoBoe U 3apsiioBoe uucia. Jlegekt Maccsl u
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX M MPUPOJE AAECPHBIX cul. Moaenu sapa. PannoaktiBHOoe
W3ITy9eHHEe U ero BUIBL 3aKOH PaJHoaKTHBHOTO paciana. 3aKOHOMEPHOCTH U IIPOMCXOXKIeHHE abda, OeTa - 1 raMMa-u3ITydeHus
aTOMHBIX sep.IIoHATHE 0 ANEPHBIX PEaKIUAX U UX OCHOBHBIX THUIAX. VICKyCCTBEHHAs palUOaKTUBHOCTb. J[€leHUE TSKEIBIX SAEP.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakuus cunTe3a aToMHbIX siaep. [Ipobiema ynpasiseMbIx
TEPMOSJIEPHBIX peakuuid. DiaeMeHTapHble yacTHIbl. VX knaccudukanus.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

Brinonnenue u 3amuTa 1a00paTopHBIX padoT
BrInonHeHHEe caMOCTOSITENIBHBIX PaboT
OKk3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA




VYK-1: Crioco6eH oCyIIecTBIATh MOUCK, KPUTUIECKUH aHAIN3 H CHHTEe3 HH(POPMAINH, IPUMEHSITh CUCTEMHBIH OAXO0 JUIs
pelIeHus MOCTAaBIEHHBIX 33134

1 cemectp

Bonpoc Nel

ITouemy ckopocTh MaJieHUs TeNl B BaKyyMe He 3aBUCHT OT UX Macchl? ONuIuTe, Kakyue CUIIbl AeHCTBYIOT Ha TeJ0, KOTAa OHO MajaeT,
Y KaK 3TU CUIIbI BIUSIOT HA YCKOPEHHE TeNa.

OtBet: CKOPOCTH MaJICHUS Tl B BAKyyMe HE 3aBHCHUT OT UX MacChl OJ1aroapst 3akoHy BceMHpHOTo TaroTeHust Herorona. CoracHo
3TOMY 3aKOHY, CHJIa TSDKECTH JeHCTBYeT Ha BCe Tella OJHHAKOBO, IIPONOPIHOHATBHO UX Macce. OHAKO, MOCKOIBKY Macca TaKkke
omnpezenseT UHEPTHOCTb Tela (CONPOTHBIEHHE H3MEHEHUIO CKOPOCTHU), YCKOPEHHE, KOTOPOE UCTIBITHIBAET TEI0, OKa3bIBAETCS
IIOCTOSIHHBIM U HE 3aBUCALIMM OT Macchl. OCHOBHBIE CHJIBL, AEHCTBYIOLME Ha MAAIOLIEE TENIO, — 3TO CHJIA TSXKECTU U
COIPOTHUBIICHUE CPEMbI (B CIIydae OTCYTCTBHSA CpPEJIbl, KaK B BakyyMme). B BakyyMe cOnmpoTHBIICHHE OTCYTCTBYET, U €HHCTBEHHBIM
(hakTOpOM OCTaeTcs rpaBUTAIMsA, KOTOpask yCKOPsIET BCe Tella OIUHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3yX B KOMHATE UMEET IIOCTOSHHYIO TEMIEPaTypy, XOTs TeMIlepaTypa CTeH KOMHATBI MOXKeT MEHAThCS. UTo
MPOUCXOAUT C SHEPTUEH MONEKYN BO3ayXa?

Ortset: TemnepaTypa Bo3yxa B KOMHATE ITOIE€P>KUBACTCSI TIOCTOSHHOM O1arozapsi Mporeccy TEIIoNepeiadl MEXIy BO3TyXOM U
creHaMu. Korzia cTeHBI HarpeBarOTCS WM OXJIAXKAAIOTCS, OHU TIEPEAAI0T TEIJI0 BO3AYXY, KOTOPHIH, B CBOIO 04Yepe/b, pacTIpeeisieT
9Ty SHEPTHIO CPeH CBOUX MOJeKyll. OHaKo u3-3a 00JbIIOro 00beMa BO3yXa U ero CHOCOOHOCTH MEPEeMEIINBATLCS, U3MEHEHHS
TEMIIEPATyphl CTEH HE MPUBOIAT K 3HAUUTENIbHBIM U3MEHEHUSIM TEMIIEPATYPBI BO3yXa B II€IOM. DHEPIHs MOJIEKYIT BO3AyXa
nepepacipesesieTcs TaKuM 00pa3oM, 4TO CPeAHs KHHETHIECKas SHEPTUS MOJIEKY (KOTOpasi ONPEeNseT TEMIIEPaTypy) OCTaeTcs
[IPaKTUYECKU HEU3MEHHOM.

Bompoc Ne3

Kaxoii 3aKkoH onuchIBaeT B3aUMOJEICTBHIE JBYX Tell, HAXOJAIIUXCS M0/ JEHCTBUEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c¢) 3akoH ['yka

d) 3axoH BCEeMHUPHOTO TATOTEHHS

ITpaBunbHbIA 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bomnpoc Ned

Kakoe ycTpoiicTBO NCTIONB3YeTCs 1715l U3MEPEHUS CHUJIBI TOKA B DJIEKTPUYECKOH Lenu?
a) Amnepmerp

b) BoasTmeTp

c) Ommetp

d) I'anpBaHOMETP

ITpaBUIIBHEI OTBET: a) AMIIEpMETP

Bompoc Ne5

Kaxwe u3 nmepedncineHHbIX (pakTOPOB BIMSIOT Ha COCTOSHUE BelllecTBa (Ta3000pa3Hoe, XKHUIKOE, TBeproe)?
a) Temmeparypa

b) daBnenue

c) O6vem

d) Momnsprast macca

¢) Cuita MpUTSDKEHUS MEXIY MOJIEKYIaMH

f) Xumuueckuii coctan

[TpaBuibHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIONIB3YIOTCS ULl H3MEPEHHUS JICKTPUUECKUX BETMYUH?
a) AMnepmerp

b) BoasTmerp

¢) Tepmometp

d) Manometp

e) Ommertp

f) Bapomertp

I[TpaBuibHBIC OTBETHL: a, b, €

Bomnpoc Ne7

YcraHOBHUTE ITPaBUIIBHYIO ITOCIIEIOBATEILHOCTD 3TAIIOB JBH)KEHNUS Tela, OPOIICHHOTO BEPTHUKAIBLHO BBEPX.
Teno mocTuraeT MakKCUMabHON BBICOTHI.

Teno HauMHAET ABM)KEHHUE BBEPX.

Teno nBIXKETCS BBEPX C 3aMEVICHHEM.

Teno HauMHAET MafaTh BHU3.

. Temno Bo3Bpamaercst B MICXOJHYIO TOUKY.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 >3 — 1 —4 — 5

DA e~




Bompoc Ne§

YcTaHOBHTE MPABUIIBHYIO TOCIIEI0BATEIBHOCTD IPOLIECCOB, MPOMCXO X IPH padoTe TpaHchopMaTopa.
MarauTHbIN TOTOK U3MEHSETCS.

Bropudnas 00MOTKa TeHEpHPYET AIEKTPUIECKUH TOK.

Bropuunas 0OMOTKa MOJIy4aeT MepeMeHHBIH TOK.

Bo BropuuHoii o6MoTke Bo3HuKaeT DJIC.

[lepeMeHHBIH TOK MOJACTCS B MIEPBUYHYIO OOMOTKY.

HpaBI/IJ'II)HaH MOCJIENOBATENBHOCTE: 5 > 1 >4 — 2 — 3

P NEEE

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKITY PU3NUSCKUMH BEIMIMHAMHE U MX OTPEIETCHUSIMH.
duznveckas BEITHYHHA OmnpenencHue

a) Nmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHHE

b) Cuna 2) BenmuuHa, XapakTepu3yromias JBHKEHUE Tea

¢) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) Cxopocthb 4) V3MeHeHre TIOJIOKEHUS TeJla OTHOCUTEIBHO BPEMEHHU
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bompoc Nel0
YcTaHOBHUTE COOTBETCTBUE MEXKITYy GU3NUSCKUMHU BEIMIMHAMH U UX SIUHATIAMH U3MEpEHHs B MEeXTyHAPOIHOW CHCTEME SIIMHUIY

(CH).

dusznyeckas BeIuUnHA Enununa usmepenus

a) DIeKTPUYECKH 3apsiy 1) Kynon

b) HanpspkeHHOCTS 2mekTpudeckoro nonst 2) Heroron/Kynon
c) IoTeHmman 3MeKTPUIECKOTrO MO 3) BonsT

d) EMKoCTh KOHIEHCAaTOpa 4) ®apan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-3: CriocoGeH nCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX AUCIUILIMH B TPO(ECCHOHAIBLHON JIeITeIbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

Omnummre nporecc M3MepeHust Ko3pUIHUEHTa TPEHNS CKOIBKEHNS MEXK Ly IByMsI oBepxHocTsiMU. Kakne napamerpsl HeoOXoanmMo
KOHTPOJIPOBATH TP NPOBEACHUH 3KCIIEPHMEHTA?

OrtserT:

Jnst usmMepenust KoapQUINEeHTa TPEHHs CKOJIBXKEHHST MEXK/Ty IBYMSI IOBEPXHOCTSIMH OOBIYHO MCIIONB3YETCSI METO/] HAKIIOHA
rutockocTi. OIIMH 13 00BEKTOB IOMEIIAeTCsl Ha HAKIIOHHYIO IUIOCKOCTB, U TIOCTETIEHHO YBETMYUBACTCS YOI HAKJIOHA O MOMEHTa
Havaja cKoibxkeHus. KoadduimeHT Tperns paccunTrIBaeTCA Kak TAHTSHC YIJIa HAKJIOHA. BaXkKHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH MPUIIOKEHUS HArPY3KH M OTCYTCTBUE BUOPALUA.

Bompoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PacIIpOCTpaHEHHUs 3BYKOBBIX BOJH B cpezie. Kakne MeTo IbI HCIONB3YIOTCS AT 3TOTO M KaKne
(haKTOPBI HYXKHO YIUTHIBATE?

OrtBer:

CKOpOCTh PacpOCTpaHEHHs 3BYKOBBIX BOJTH B CpeJie H3MEPSIETCS C IIOMOIIBIO METOJI0B, OCHOBAaHHBIX Ha PETUCTPALIIH BPEMEHHU
MPOXOKACHUS 3BYKOBOH BOJIHBI MEXK/Y IBYMS TOUKaMH. VICTIONB3YIOTCS YABTPa3ByKOBBIE NATINKH WIN MUKpO(OHEL BaxHo
YUUTBIBATh TEMIIEPATYPY CPEAbl, BIAXKHOCTb M HAMYHE MPETATCTBUH, KOTOPbIe MOT'YT MOBIUATH HAa PAaCPOCTPAHEHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NIPABUWJIBHBIM OTBETOM

Bormpoc Ne3

Kakoii 3ak0H onuchIBaeT ABMKEHUE Tella M0/l BO3/ICHCTBUEM BHEIIIHEH CHIIbI?
a) 3aKOH BCEMUPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3axon HproToHa

d) 3akoH coxpaHEHHUs SHEPTHH

IIpaBunsHeIA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc No4
Kaxkoit mpubop ucronas3yercs A H3MEpPEeHUs] CKOPOCTH 3BYKa B Bozie?
a) ['uaponoxarop




b) Bxonor

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBuibHbI 0TBET: a) ['HaporokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHAIOT Ha CTAOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopmyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOOophI HCTIONB3YIOTCS T H3MEPEHHST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC IMTOCJICAOBATCIBHOCTH

Bomnpoc Ne7

VYcraHoBHTE MPaBUIIBHYIO N10CIEJOBATENBHOCTD IIAr0OB NP MPOBEACHUN SKCIIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JYyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepenue BpeMEHHU MPOXOXKICHHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder ckopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXIy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoCcTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE ITOCIIEN0BATEIFHOCTD IIAroB P HACTPOHKE JIA3epHOTO JanbHOMEpa IS H3MEPEHUS PacCTOSHHUSA:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [TonkroueHre UCTOUHUKA MMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCTaHOBHTE COOTBETCTBHE MEXKIY (GU3UUCCKUMHU SBICHUSAMH U IPHOOPAMH, HCIONB3YEeMBIMHA JUTS X U3ydeHHS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmetp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTo 3) CrexTpomerp
d) PagmoaktuBHOCTH 4) I'eifrepoBckuii cueTunk
ITpaBuIIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcTaHOBHUTE COOTBETCTBHE MEXKTY (DHU3UUECCKUMK BETMIMHAMH U UX SIMHUALIAMH U3MepeHHs B MeXIyHApOAHOM CHCTEME €IMHUIL
(CH):

du3nueckas BEIHUNHA Enununa uzmepeHus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoymanb

¢) MomHocTs 3) Barr

d) DOueprus 4) xoynb
I[MpaBuIIbHOE COOTBETCTBHE:
a)— 1)

b) —2)

¢) —3)




d)—4)

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI ONEHNBAHUS

MeTtonnka OLEHKH 3K3aMeHa 110 JUCLIAIUINHE

Teoperndeckast 4acTh 3K3aMeHa 10 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPONICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHYECKON YacTh 00ydJaromuics, UTsl KaX/JI0ro 3a/laHus, pOpMyIUpyeT MPaBHIBHbIE C €T0 TOYKH 3PEHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTHBHOM cilydae 3afaHue
CUUTAETCS HEBBIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 Pasiena.

OK3aMeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKON U MPAKTUUECKON YacTel B COOTBETCTBUM C
HPUBECHHBIMH HIDKE TPEOOBAHUAMH.

5 (OTIMYHO) >85 Bce 3a1aHus BBIMIOIHEHB B COOTBETCTBHH C TPEOOBAHUAMHE, B IMOJHOM 00beMe M 0e3 OmIHOOK.

4 (xopomo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMH, B 00BEME JOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IOJTHOM 0OBbeMme U 0e3 OIHMOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BrImonHeHO HEe MEeHee NBYX 3aJaHHil B COOTBETCTBUHU C TPeOOBaHHUSIMH, B 00ObeMe
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI

2 (HEyHOBICTBOPHUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHHM C TPEOOBaHMAMH, B 00beMe

JIOCTAaTOYHOM JJIs1 001ero (PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeIii 0at 3a 9k3aMeH BBICTABIISIETCS 1O OIICHKE Xy/AIIeH 9acTh. B CIIOPHBIX ciTydasx MpenoaaBaTelb BIIPaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U IaBaTh JOMOJHUTENbHBIC IPAKTHUECKUE 3aJaHHS.

MeroHKa OLCHKH 3a4eTa IO IUCIUIUINHE

3a4eT Mo AMCIUTLTNHE BBICTABISACTCS IO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTA B TEUCHHE CEMECTpA.

MeTtoanka oneHKH 1abopaTOPHBIX paboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIlUTUTh BCE J1a0OpATOPHBIC PaOOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3aIIUIICHHON IIPH YCIIOBUH YAOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BCeX KOHTPOIBHBIX
BOIIPOCOB, PUBENICHHBIX B KOHIIE KX I01 pabOTHI B TaOOPATOPHOM MPAKTUKYME, & TAK)KE BBHITIOTHEHUS TECTOBBIX 33/IaHUH IO TEMe
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA

JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue i1 HHKEHEp.-TEXH. CIIeIl. BY30B Mocksa: Axagemus, 2010
HBanoBHa

JI1.2 | Curumos Bnanucna | Ontuka. @u3uka aToma: 1a00paTOPHBINA OPAKTUKYM 1O QU3HKe Hosocubupck: CI'YBT,
HBaHoBuy, 2016

IIporononosa Huna
IlaBnoBHa

JI1.3 |Buxkynos C. B., ®usnka: cOOpHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.

JI1.4 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpsiakuna, A.C.
SpocnaBuesa

JI1.5 |Hwuxurenko AHatomuii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: TPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019

Bragumup
Huxomnaesuu,
CurnmoB Biagucias
WBanoBuy, TpeiHKMHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxann HukonaeBuu




ABTOpBI, COCTABUTEIH

3ariaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxann HukomaeBua

JlabopaTopHBIil MPAKTUKYM IO MEXaHUKE

HoBocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)

Hasznauenue

Ob6opynoBaHue

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - ydeOHas aymIuTOpHS A

AymutopHas pocka; Komrutekt ydeOHoi Mebenm; JlaGopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3EL, OIpeneneHune Mmoka3aTels IPeIOMICHHS KHIKOCTeH ¢

IIPOBEIEHUS 1abopaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IIPU  [MOMOIIU

3aHATUI nudpakunoHHOM pemeTky; OnpenelieHHe KOHLCHTPAIMHA CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M ONPEIEIeHUs MOCTOSHHOM Punbepra

Yuebnas ayJUTOpHs quist | AynutopHas nocka; Komruiekt yde6HOM Mebenu; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHI | (CTalMOHApHBIN), SKpaH (cTanuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

Tlomemenne i | Kommnekr  yae6not wmebemm; I[IK — 10 mT., mnogkimroueHHBIX K cetd  "HHTepHer" W

CaMOCTOSITENIbHOM paboThl | 0OecreunBaOmMX  JAOCTYIl B OJEKTPOHHYI0  HMH(OPMAIMOHHO-0Opa30BaTeNbHYIO  Cpemy

00yJaroumxcs YHuBepcurera.




