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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
Ay TOPHbIC 3aHATUS 74 dK3aMeH 2
caMmocTosTeNbHast pabora 136
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 4/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |16 |16 |44 |44
JlabopaTopHbie 14 (14 |16 [16 |30 |30
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 142 |32 (32 |74 |74
KonrakrtHast pabota |44 |44 (36 [36 |80 |80
Cam. pabota 64 |64 |72 |72 |136|136
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | I'mapaBnuka

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 | dunocodus

2.2.4 | 3bickaTenbCcKas IpakTHKA

2.2.5 | Texunueckass MeXaHHKa

2.2.6 | Texnonorudeckast (IpOEKTHO-TEXHOJIOTHYECKAas ) TPAKTHKA

2.2.7 | O6mmuit kypc 6ECIIMIOTHBIX TPAHCHOPTHBIX CHCTEM

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS AUCLUILINHBI
(MOZY.JIsA)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHH aHATIN3 ¥ CHHTE3 HH(POPMAIHH, MPUMEHATH CHCTEMHBIH MOIXO0 115
peleHust MOCTaBJIeHHbIX 32124

VYK-1.1: OcymecTBasieT MOUCK U CHHTE3 MOXyIeHHOI HH(pOpMauy AT PELIeHHs OCTABICHHBIX 33139

VYK-1.2: [IpoBomuT KpuTHYECKUiT aHATH3 HH()OPMALIUK IPH PELICHHH TOCTABICHHBIX 33134

VK-1.3: IIpuMeHseT CUCTEeMHBIH MOAXO0 AJIs PEeIIEHHUS TIOCTaBICHHBIX 3aa4

OIIK-2: Cnnocoden peuiats 3aia4n npoq)eccnm{am,ﬂoﬁ AEATEJIbHOCTH HA OCHOBE UCIOJIL30BAHUS TEOPETUIECCKUX U
MNPAKTUYC€CKUX OCHOB €CTCCTBCHHBIX M TEXHUYCCKUX HAYK

OIIK-2.1: Bnaneer merogamMu MPpUMEHEHUS TEOPETHUECKUX U MPAKTUYECKHX OCHOB €CTECTBEHHBIX M TEXHHUECKUX HAYK

OIIK-2.2: TIpuMeHseT TeopeTUIeCKUe U MPAKTHUECKUE OCHOBBI €CTECTBEH-HBIX M TEXHUYECKHX HAYK JUIS PEIICHUS CTAaHIAPTHBIX
3a1a4 PoQeCcCUOHANBHOM ASSTENILHOCTH

OIIK-2.3: I/ICHOHLSYCT B HpO(i)CCCHOHaHLHOfI JACATCIIBHOCTU TCOPETUUCCKUEC U IPAKTHICCKUEC OCHOBBI €CTCCTBCHHBIX U
TCXHUYCCKUX HAYK JIsI pCHICHUA CTAHAAPTHBIX 3a1a4 HpO(l)eCCI/IOHaHBHOﬁ JACATCIBHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - OCHOBHBIE MTOHSTHSI, 3aKOHBI M MOJIEITA MEXaHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHUl U BOJH, KBAHTOBOH
(u3UKH, MOJIEKYISIPHON (U3UKH U TEPMOAMHAMUKH, OTITUKH, aTOMHOU U AAEPHON (HU3UKH;

3.1.3 |- METOBI TEOPETHUYECKOTO M YKCIIEPUMEHTAIBHOTO HCCIICAOBAHNS B (pr3HKe.

3.2 | Ymers:

3.2.1 | ucrmoap30BaTh (bHSI/I‘{eCKI/IC 3aKOHBI [P aHAJIM3€ U PCHICHHUA HpO6J’IeM HpO(i)eCCI/IOHaJTLHOI;‘I JACATCIIBHOCTH

3.3 | Bragern:

3.3.1 | MmeTonamu mpoBeaeHUs PU3NYECKUX U3MEPEHUH, METOaMi KOPPEKTHOW OLIEHKH MOTPEUTHOCTEN NP MPOBEACHUN
(hU3NYECKOro SKCIIEPHMEHTA.




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc AToT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka /JIex/ 1 4 JI1.1 J11.4 0
Cp Kunematuka nocTynaTensHOTO M BpalaTeabHOTO JBIKCHUS 1 8 JI1.4 0
MaTepUalTbHON TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPECHUHN (HU3NISCKUX 1 2 JI1.4 J11.6 0
BenmuuH. OmpeseneHne MIOTHOCTH Tell MPaBIIBHOHN (popMel.  /JIab/
Jlex Hunamuka /Jlex/ 1 JI1.1J11.4 0
Cp JluHamuKa nocTynaTesbHOro IBHXeHHs Tel. OCHOBHbBIE TEOPEMBI 1 1 8 JI1.4 0
3aKOHBI. J[MHaMUKa BpallaTeIbHOTO ABMKEHHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlex Mexanunueckue KoyiebaHus ¥ BOJIHBI /JIex/ 1 JI1.1 JI1.4 0
Cp T'apmonundeckue konebanus. 3aTyxaromue kojaeoanus. CloxxeHune 1 8 JI1.4 JI1.6 0
konebanuii /Cp/
JIa6 OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 110 crtocoly beccernst. 1 4 JI1.4 JI1.6 0
OnpezeneHrne MOMEHTa HHEPLIMU MaXxOBOTO KoJieca TUHAMUIECKUM
MeTO/IoM. M3yueHrne OCHOBHOT'O 3aKOHA JUHAMHKH BpPaIaTeIbHOTO
JIBIDKEHHS € TIOMOTIIbo MasitHrka Obepoeka. /J1ab/
Paznen | Pa3zpest 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonexynsapHO-KHHeTHIecKas Teopust /JIex/ 1 4 JI1.1J11.4 0
Cp MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE ypaBHEHUE 1 6 JI1.4 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPHUU HIICATLHOTO Ta3a. DIEMEHTHI
cratucTuku MakcBesuta u bonbimana. /Cp/
Jlex OCHOBBI TEpMOJMHAMHKH /JIeK/ 1 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KOO PHIIHEHTA 1 2 JI1.4 JI1.5 0
ITyaccona mo ($ha3oBbIM cooTHOMIEHUSAM. OTpe/ieicHHe OTHONICHUS
VIENBHBIX TETIOEMKOCTEH BO3/TyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUU U IOCTOSIHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKHI. AHAIU3 MIEPBOrO M BTOPOTO Hayas 1 6 1.4 0
TepMoauHaMuKH. TeruioBble ManiuHbl /Cp/
Paznen | Pa3zgen 3. DuekTpomarHeTusm
Jlex OnekrpocTatuka /Jlex/ 1 2 JI1.1 J11.4 0
JIa6 HccnenoBanue 31eKTpocTaTUUYECKOro nosst. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHOMeTpa /J1ab/
Cp OnekTpoctaTnueckoe rnosie. HanpsbkenHocts u notennuan. puamun 1 8 JI1.4 0
cynepno3uuuu. [Ipumenenue treopemsl ['aycca nuid pacuera
SJIEKTPUUYECKUX TTOJICH. DIIEKTPOEMKOCTh YEAMHEHHOTO IPOBOTHUKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTHs deKTpocTaTHaeckoro noss /Cp/
Jlex OnextpoaunHamuka /Jlex/ 1 2 JI1.1J11.4 0
J1a6 M3mepenune CONpOTUBIICHUS U OTIPEICTICHUE YIEIbHOTO COMTPOTHUBICHUS 1 2 JI1.4J12.1 0
npoBoxaHuKa. /J1a6/
Cp Onexrpoaunamuka. [locrosaueiii Tok. 3akonsl Oma. K.I1. /1. nctounnka 1 6 JI1.4 0
noctostnaoro Toxka /Cp/
Jlek Maruutoctatuka. MarHuTHas HHIyKIus /JIex/ 1 6 JIL.1J11.4 0
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 1 6 JI1.4 0
Jlarutaca u monHoro Toka. Cuna Jlopenna. /[BuxeHune 3apsiykeHHBIX
4acTul] B MarHuTHOM tosie /Cp/
JIab OmnpeneneHue ropU30HTATBHON COCTABISIONIEH HAIPSKEHHOCTH 1 2 1.4 0
MarHuTHoro mosist 3emiu. /J1a6/
Cp Marnurtnas uaaykuus. Teopus Makcemia. SIBjieHHe 2JIeKTpOMarHUTHOM 1 8 JI1.4 0
naaykiud. CaMoHIYKIHS. MHIYKTUBHOCTD. DKCTPATOKH 3aMBIKAHUS H
Ppa3MBIKaHuUs dJIEKTpHUUecKoi 1enu. KonebarenbHbI KOHTYD.
DrnekTpoMaruuTHbIe kKonebanus /Cp/
HKP Texymuit kouTpoas /MKP/ 1 2 J1.4 0
Paznen | Pasmen 4. OnTHka
Jlex dwusnueckast ontuka /JIex/ 2 6 JI1.1J11.4 0
Cp Ousnueckas ontrka OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTHKH. 2 20 JI1.4 0

HuTepdepennus u nudpaknus ceera. [lomspusanus ceera /Cp/




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 2 8 JI1.2 J11.4
oKa3aresel MpeJIOMIICHUS )KUJIKOCTEH ¢ moMoLIblo pedpakTomMeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Jlex KBanrosas onruxa /JIex/ 2 6 JI1.1J11.4
Cp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHHs U potoaddexra /Cp/ 2 16 J11.4
JIab OnpexeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 2 4 JI1.2J11.4
meronoM. /J1ab/
HKP Tekymuii kortposs /MKP/ 2 2 1.4
Paznen Paszpnen 5. Atomuas u snepHas ¢pusnka
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1J11.4
Cp Crpoenne aroma KBaHToBas mpuposa cBeTa 1 BOIHOBBIE CBOIICTBA 2 18 1.4
yactur /Cp/
JIa6 I'pagyupoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 4 JI1.4 JI1.5

HccnenoBanue CieKTpoB UCIYCKaHUS BOZOPOAA U ONPEACIICHNE
noctossHHON PunGepra /J1a6/

Jlex Snepnas ¢pusuka /Jex/ 2 2 JI1.1J11.4
Cp SAnepHas ¢u3uxa 3aKoH paguoaKTUBHOTO pacHana. SnepHsie 2 18 J1.4J11.5
peakuuu /Cp/
HKP Texymuit kouTpoas /MKP/ 2 2 JI1.1 J11.3
1.4

5. COAEP’KAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTHl KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPAOTO Tena. TpaekTopus, Aa1Ha
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOJIHBIE pajinyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIATbHOE yeKopeHus. Kiraccnguxkarus BUIOB ABIDKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Macchl U CHITbl. BBl cril B MEXaHUKe: TPEHUs, YOPYTrOCTH U TAroTeHHs. IMITyibe Tena.
Wmrynbc crutel. BHenHMe 11 BHYTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMbl. LleHTp Mace (eHTp
MHEPLIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO JABIKCHHUS.

PaboTa nocTossHHOM U epeMEHHO cuiTbl. BeipaskeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBII HHTEerpai. MOIIHOCT. DHEPrHs Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABMKEHHS U B3anMoeHcTBrs. KHeTHIeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHMSI MEXaHHIECKOH PHEPTHH U €T0 CBA3b C OJHOPOIHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoMEeHT HHEepIMU TBEPAOTO TelIa OTHOCUTENBHO ocu. [Ipumeps! ero BeruncieHus. Teopema lllTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHHE JUHAMUKHU BpaILATEIbHOIO IBHKEHHUS TBEPJOI0O Tejla OTHOCUTENIBHO HEMOABHKHOM OCH. 3aKOH COXpAaHEHUsI MOMEHTa
HMITYJbCa U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHas YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JIeHCTBYIOIIEH Ha MaTePHATIbHYIO TOUKY. 3aKOH COXPaHEHHUS! MEXaHUYECKOH SHEPTUU U €0 CBA3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U raze. Ennnunsl u3mepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneanbHON )KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUe bepHymu u ciienctus u3 Hero. Teuenue Bs3koi xugkocti. @opmynsl HeioToHa n
Croxca. Ko GunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apmoHMUeckne KomebaHus 1 UX XapakTepucTHky. [uddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKuHHBIH,
(u3mueckuii 1 MaTeMaTUIECKUH MasTHUKHA. DHEPIUs TapMOHUYIECKUX KoneOanuid. CloxeHHe TapMOHIMYECKHUX KoJieOaHuil 0THOTO
HaIpaBJI€HUs U OAMHAKOBOM yacToThl. buenue.

Cro)xeHns B3aUMHO MEPICHANKYIAPHEIX KoseOanuit. durypsl Jluccaxy. 3aTyxaromue U BEIHYKICHHBIC KoJleOanus1. Pe3oHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE MIOCKOH Oeryieil BOTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIAPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJIEKYI. MOJIEKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

ONeMeHTHI CTaTUCTHYECKOH (hm3uKH. 3akoH MakcBema Al pacipeieNICHNs MOJIEKYIT HAEAIbHOTO I'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpliMana U1 pacnpeeIeHus 9acTHI] BO BHEIITHEM NTOTEHIHAIBHOM Hone. CpeqHee 4uciao
CTOJIKHOBEHUIT ¥ CpeJIHSAS JUIMHA CBOOOJHOTO ITPoOera MoJIeKyIl.

OmnesrtHOe 0o6ocHOBarMe MKT. [Tuddy3ust, TerionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeioToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Hucno cteneneit cBo60AbI MONEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTETNEHSIM CBOOOIBL.
IepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTb MakpocucTeMbl. MossipHast
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BH/IA Iporiecca. [IpuMeHeHne mepBoro Hagaga TePMOIMHAMUKH K
u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.




Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMmble mpouecchl. Llukia KapHo u ero k.ILA. 1 uaeanbHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoAecTBISL. DddeKTHBHBIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baansca. ®a3ossre nepexons 1 u 2 pona. Kputnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUMN
BemecTBa. IloBepxHOoCcTHOE HaTskeHHe. CMadunBaHue. KanunmspHele sSsBICHUS.

Paznen 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTuka

3akon Kynona. Hanpsi’keHHOCTb U CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. [Ipunnun cynepnosunyun
aneKTpudeckux noseil. [Tpumep pacuera HaPsXKEHHOCTH MOJIS, CO37aBaeMoOi cUcTeMOH 3apsAa0B. [10Tok BeKTOpa HANPSKEHHOCTH
anektpuueckoro nomst. Teopema Octporpaackoro-Iaycca

PaboTa cuit 3eKTpUUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupKynanus BeKTopa HanpsbkeHHOCTU. [loTeHInanbHbIi XapakTep
3NEKTPOCTATUYECKOr0 Noud. [ToTeHnunan anekTpu4ecKkoro mojis. DKBUIOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANIA C
HaMpPsDKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIIBI TUAIEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUUECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKA. KoHneHcaTops! # ux BuAbl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl COeAMHEHMST KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpocTaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoarHaMHKa

ITocTostHHBIIH dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotnoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb IPOBOJIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOmpoTUBICHUN NIPU Pa3NUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasuna Kupxroda n npuMeHeH#e UX K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Tema 3.3 MaruurocraTika

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MaraHuTHoOM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO M KPYTOBOTO TOKOB).

Cutbl B3aNMOJIEHCTBHUS MapaIebHBIX TOKOB. 3aKOHBI AMIepa. JBIkeHHE 3apsDKeHHBIX YacTUIl B MAarHUTHOM rione. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. ITotok Bekropa B uepes cosnenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBO/J| U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIBnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaraumueHHOCTh. MaruuTHast MpoOHULIAEMOCTh BeriecTBa. OCHOBBI Teopuu Makcsemta. Tok cMmeneHust.
VYpaBuenust Makcseiuia B uHTerpasisHoi hopme.Ilonstue o nepemenHoM Toke. OMHUUecKoe, peakTuBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Mas] B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIE Konebanus. ['apMOHMUECKHe, 3aTyXarolle U BIHYKAeHHbIe Konebanus. IlonsaTHe 0 pe3oHaHce.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usnueckas onTHKA

OCHOBHBIE 3aKOHBI T€OMETPHUECKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH mpeoMiIeH . X Gu3naeckuii cMBICI.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHus. CeeroBoasl. Chepnueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n300paxeHuH.
Tounkue nunu3bl. @opmyna nuH3bL. [locTpoeHune n3o0pakeHu.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoneHns naTepdepeHnnn ceera. Pacuyer
unTepdepernun B onbite FOHra. MHTepdepeHnrs cBeTa B TOHKUX IIeHKaX. [1010CH paBHOW TONIMHEI U PaBHOTO HAKIOHA.
Konbua Hetorona. [Ipumenenne narepdepeHIny B HayKe U TEXHUKE.

Judpaxius ceta. [punimmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakus Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinenoBaHne CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U MOIspU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa py OTPaKEHUH U
MPEIOMJIEHUH Ha TPaHULIEe ABYX AMAJIEKTPUKOB. 3akoH bpiocrepa. J[BoitHoe mydenpenomienue. [Ipuzma Hukons. [onspouast u
HOJAPHU3AIOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorpomus. Dpdextsl Keppa n @apazest. OnTnueckn akTHBHbIE BeliecTsa. Jlucrnepcus cBera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu mucrepcnu cBeta. [lormomenue (abcopOiusi) cBeta. 3akoH byrepa.

Tema 4.2. KBanrtoBas ontuka

TennoBoe U3IydeHHE U €ro XapaKTepUCTHKH. AOGCOMIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Credana - bonbimana.
Pacnipenenenne 3Hepruu B CrieKTpe aOCOIIOTHO YEPHOTo Tena. 3akoH cMmerueHns Buna. ®opmyina Penes-/xunca.

Senenue dpororddexra. BHemnnit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA A1 BHENTHETo (hoTodddexTa.
Macca u umnynsc ¢otoHa. JaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa
Tema 5.1. CtpoeHue aroma
Monenu aromoB Tomricona n Pesepdopna. OMnupuueckue 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHUS U MOTJIOIIEHHS aTOMOB.




Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JyallM3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepuu. BormHoBas GyHKIuS 1
ee craTucTuueckuil cmeic. YpasHeHue IlIpénunrepa ans craoHapHbIX COCTOSHUN.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa M BOIOPOIONOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKE.
KsanToBslie unicna. Criue snektpoHa. CinHOBoe kBaHTOBOE unciao. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYX/ICHHOE H3nydeHue. IIorsaTie 06 onTHYecKux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccol n
SHEPIrus CBsI3M A1pa.BzaumozelicTBiie HyKIOHOB M IIOHATHE O CBOMCTBAaX U MPUPOJE ANEPHBIX cHl. Monenu siapa. PanuoaktuBHoe
U3JIydeHHe U ero BUABL. 3aKOH PaJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IPOUCXOXKACHHE anb(da, OeTa - 1 raMMa-u3ITydeHuUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUIX U UX OCHOBHBIX THNAaxX. MckyccTBeHHas paJoaKTUBHOCT. [leTeHue TsKETbIX suep.
Llennas peakuus nenenus. IlousTre o snepHO sHepreTuke. Peakiys cuHTe3a aTOMHBIX siiep. [Ipobnema ynpasiseMbIx
TEPMOSIIEPHBIX PEAKIHiA. DIIeMeHTapHbIe YaCTHIEL. VX Kiaccupukams.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrInonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTEBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUS

3ajaHus 1J1s OLEHKHU ypOBHAsl C(HOPMHUPOBAHHOCTH KOMITETEHIIMH

VK-1: CrocobGeH ocyIecTBISTh TOUCK, KPUTHYECKUH aHaIN3 U CUHTE3 HH(OPMAINK, TPUMEHSTh CHCTEMHBIH MOAXO0. JUIs
peIeHus MOCTAaBICHHBIX 3a71a4

1 cemectp

Bompoc Nel

ITogeMy ckOpOCTh ITaJCHUS T B BAaKyyMe He 3aBUCHT OT WX Macchl? OMHIINTE, KaKue CHIIBl IeHCTBYIOT Ha TeJ0, KOTIa OHO TajaeT,
¥ KaK TH CHJIBI BIUSIOT HA YCKOPEHHE Tela.

OtBet: CKOpOCTb NaJieHHs Tell B BAKYyMe HE 3aBUCHT OT X MaccChl OJlaroaps 3aKoHy BceMUpHoro taroteHus Hetotona. CornacHo
3TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE TeJla OJJMHAKOBO, IIPONIOPLHOHANBHO NX Macce. OHaKO, TOCKOJIbKY Macca TakKe
oIpezersieT HHEPTHOCTH Tella (CONPOTHBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIIBITHIBACT TEJI0, OKAa3hIBACTCS
MOCTOSIHHBIM U HE 3aBHUCSIIUM OT Macchl. OCHOBHBIE CHIIBI, JEUCTBYIOINME Ha MaJarolee TelI0, — 3TO CUJIA TSKECTU U
COIIPOTHUBIICHUE CPEAbI (B CIydae OTCYTCTBHS CPEAbl, KaK B Bakyyme). B Bakyyme CONpOTHBIICHHE OTCYTCTBYET, U €ANHCTBEHHBIM
(hakTOPOM OCTaeTCs TpaBUTAIMS, KOTOPas YCKOPSIET BCE Tella OTMHAKOBO.

Bompoc Ne2

OO0bsicHUTE, TOUEMY BO3J[yX B KOMHATE HMEET IIOCTOSHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEH KOMHATBI MOXKET MEHAThCs. UTo
IIPOMCXOJUT C SHEPrUel MOJEKy Bo3ayxa?

Ortset: Temneparypa Bo3ayxa B KOMHATe IOAJCPKUBACTCS IIOCTOSHHOM O1arofapst mporeccy TeIionepeiadi MexKay BO3IyXOM U
creHamu. Korjja CTeHbI HarpeBaloTCsl WM OXJIAXKJIAIOTCS, OHU MEPEAAIOT TEIUIO BO3JYXY, KOTOPBIH, B CBOIO O4epellb, pacipeaeiseT
3Ty SHEPTHIO Cped CBOMX MoueKyd. OHaKo H3-3a 00IbIIOro 00beMa BO3/lyXa U €ro CIIoCOOHOCTH MEPEMEIINBATHLCS, NU3MEHEHHS
TEMITEPaTypHl CTEH HE IIPUBOIAT K 3HAYNTEIFHBIM H3MEHCHHAM TEeMIIEpaTyphl BO3LyXa B IIETIOM. DHEPTHs MOJIEKYN BO3yXa
nepepacpesesieTcss TakuM 00pa3oM, 4TO CpeiHsIs KHHETHUECKas SHEPTUsI MOJIEKY.I (KOTopasi ONpezeNsieT TeMIIepaTypy) ocTaercs
HPaKTHYECKH HEN3MEHHOH.

Bomnpoc Ne3

Kaxkoit 3aKoH onuchIBaeT B3auMoieiicTBHE ABYX Tel, HAXOAAIIUXCS MOJ JeHCTBUEM CHIIBI TSXKECTU?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3axoH ['yka

d) 3akoH BCEMHUPHOTO TATOTCHHS

IMTpaBunsHEIH oTBeT: d) 3aKOH BCEMHPHOTO TATOTCHUS

Bompoc Ned4

Kaxoe ycTpoHcTBO HCTIONB3YeTCs ISl N3MEPEHHMS CHITBI TOKA B DJICKTPHICCKON TIerH?
a) Ammepmerp

b) BonbeT™meTp

c) Ommertp

d) 'ansBanOMeETp

[IpaBuIBHEIA OTBET: a) AMIIEPMETP




Bonpoc Ne5

Kakwue 13 nmepedncieHHbIX ()aKTOPOB BIHSIOT HAa COCTOSIHIE BELIECTBA (ra3000pa3Hoe, )KUIKOE, TBEpAOE)?
a) Temmieparypa

b) daBnenue

¢) O6vem

d) Monspnas macca

¢) Cuna mpUTSHKEHUS MEXITy MOJICKYJIaMH

f) Xumuueckuii coctaB

[IpaBusbHBIC OTBETHL: a, b, €

Bonpoc Ne6

Kakue npuOOopbI HCIOJIB3YIOTCS IS U3MEPEHHUSI JIICKTPHUYCCKUX BEITHYMH?
a) Amnepmerp

b) BoasTmeTp

¢) Tepmometp

d) Manometp

e) Ommerp

f) Bapomerp

IIpaBusibHBIE OTBETHL: @, b, €

Bompoc Ne7

YcraHOBHTE IPAaBIIIBHYIO TIOCIIE0BATENBHOCTD ITATIOB JBIKEHHS Tela, OPOIICHHOTO BEPTHKAIBHO BBEPX.
Teno mocTuraeT MakCUMalbHOW BBICOTHI.

Teno HauMHAET ABMKEHHUE BBEPX.

Teno IBIKETCS BBEPX C 3aMEUICHHEM.

Teno HauMHAET MajaTh BHU3.

Teno Bo3BpamaeTcss B UCXOJHYIO TOUKY.

HpaBI/IHLHaH IIOCJIEI0BATENBHOCTE: 2 -3 — 1 >4 — 5

DA~

Bormpoc Ne8

Y cTaHOBHTE MPABHIIBHYIO MOCIIEI0BATEILHOCTH MPOIECCOB, TPOUCXOSIINX IPU paboTe TpaHchopMaTopa.
MarauTHBIN TTOTOK H3MCHSCTCS.

Bropuunas 0OMOTKa TreHepupyeT JJIEKTPUIECKUN TOK.

[lepBuyHas 0OMOTKA MOJIydaeT MEPEMEHHBIA TOK.

Bo BropmuHoit oOMoTke Bo3HMKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MIEPBUYHYIO OOMOTKY.

HpaBI/IHLHaSI OCIEI0BATEIbHOCTE: 5 > 1 >4 —2 — 3

DA~

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXKIY PU3MUECKHUMHU BEIMUMHAMH U UX ONpEeAeTICHUSIMHU.
Odusnueckas BeIMYMHA Onpenenenue

a) Ummynsc 1) IIpousBeneHne Maccel Ha YCKOPEHHE

b) Cuna 2) Benmumna, XapakTepu3yromas IBIDKCHHE Tela

¢) YckopeHue 3) CkopocTh U3MEHEHUS UMITYJIbCA

d) Cxopocthb 4) V3MeHeHre TOJIOKEHHS TeJla OTHOCUTEIBHO BPEMEHU
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PU3HUCCKUMH BEIMYNHAMH U UX SAMHUIIAMH H3MEpeHHs B MeXXIyHapoaHON CHCTEME AMHHMIT
(cn.

Odusnueckas BeIMYMHA Enunnna uzmepenus

a) DIeKTpHUYEeCKui 3apsi 1) Kynon

b) HanpsoxeHHOCTS 2mekTpuueckoro nons 2) Heroron/Kynon
¢) IToTeHMan 3MeKTPUYECKOro MOl 3) Bonbr

d) EMkocTh KOHIEHCaTOpa 4) ®apan

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d) —4)

2 cemecTp

Bonpoc Nel
OOBscHUTE NPUHLIXT pabOTHI TUH3BI M KaKk OHa (opMHUpYeT n3o0pakeHre npeamMeTa. Kakue napaMeTpsl JIMH3bI ONPENEIIOT




Ka4ecTBO U300pakeHus?

Ortser: JIun3a paboraeT Ha OCHOBE IpesoMIIeHHs cBeTa. Koraa cBeT MpoXoAnT 4epes JIMH3Y, OH H3MEHSCT HAalPaBICHUE CBOETO
pacmpocTpaHeHHUs U3-3a Pa3HUIIBI CKOPOCTEH CBETa B BO3AyXE U MaTepHaie JIMH3BI. JTO MO3BOJISET JIMH3E COOMPATh MM PACCEHBATh
Jy4H cBeTa, hopMupys n3odpaxenue npeamera. OCHOBHBIME ITapaMeTPaMU JHH3BI, OTPECIISIONIIMI Ka4eCTBO H300paKeH s,
SBJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKa3aTellb PEIOMIICHHS MaTepuaia 1 auaMerp. Yem MeHble poKycHOE pacCTOsIHUE, TEM
CHJIbHEE JIMH3a COOMPAET CBETOBBIC JIydH, co3/1aBast 4éTKoe n3o0paxxenue. [lokasarens npeaoMiIeHHs BIUSET Ha yrol OTKIOHEHUS
Jydei, a OONBIIOH THaMeTp yMEHBIIAET HCKKEHHS M YBEIIMUMBACT PKOCTh H300pakeHHS.

Bompoc Ne2

OmnurmTe Mozenb atoMa bopa 1 00bsICHATE, KaKKM 00pa3oM OHa 0OBSICHSIET CIIEKTP M3IydeHHUs Bomopoaa. Kakue orpanndeHus
HMEET 3Ta MOJEIb?

Oteet: Mogens aroMa bopa npezmonaraer, 4To JIEKTPOHBI BPAILAIOTCSI BOKPYT sApa IO CTAI[HOHAPHBIM OpOHTaM, HAXOIsICh Ha
(DPMKCUPOBAHHBIX YHEPTETHUCCKUX YPOBHX. [lepexo/1 31IeKTPOHOB MEXKAY STHMH YPOBHSIMH COMPOBOXKIACTCS H3TyICHUEM WU
MOTJIOIICHUEM KBaHTOB CBETA, YaCTOTa KOTOPBIX OMPEICISCTCS PA3HOCTHIO SHEPTHI YPOBHEH. DTa MOJIEIb YCIEIIHO OOBICHSIET
JMHEHYATHIN CIICKTP BOIOPO/IA, MPEACKA3bIBAsI TOYHBIC YACTOTHI H3IydaeMbIix (hoToHOB. OHAKO OHA OTPaHHYCHA JIHIIb HPOCTHIMH
aTOMaMHM U HE YYUTBHIBAET KBAHTOBO-MeXaHUUECKUE I (HEKThI, TAKUE KaK CITHUH 3JEKTPOHA M HEONPEACAEHHOCTD TOT0KEHHSI.

Bonpoc Ne3

Kakas u3 nepeunciieHHbIX JIMH3 00J1aaeT CIOCOOHOCTHIO COOMPATh NapaljiebHbIe Ty4d CBETa B OHON TOUKe?
a) PaccenBaromas nuH3a

b) Cobuparomast TruH3a

¢) JIBOSIKO-BOTHYTasl IMH3a

d) [Tnocko-Boruyras 11H3a

[TpaBunbHeI 0TBET: b) Coduparomiast TUH3a

Bonpoc Ne4

Kakoit anemenT [lepruoandeckoii cucTeMbl IMeeT HAUMEHBIIHIA aTOMHBII HOMep?
a) Bomopon

b) Tennii

¢) Jlutuit

d) Yriepon

IIpaBunsHEIA oTBeT: a) Bomopon

Bompoc Ne5

Kaxkue u3 mepeuncieHHBIX SBICHUH OTHOCATCA K ONTHYECKHM 3 dexTam?
a) MuaTepdepentus

b) ucdysus

¢) Pedppakius

d) Pe3onanc

e) ducnepcus

f) [Tornomenue

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxwue 371eMeHTBI BXOJIAT B COCTAaB s/ipa aToMa?
a) [Iporons!

b) Heiirponsr

¢) DIIEeKTPOHBI

d) ITosutpons

€) AHTUIIPOTOHBI

ITpaBuiIbHBIC OTBETHL: a, b

Bomnpoc Ne7

YcraHOBHUTE NPaBUIIBHYIO MTOCIIEIOBATEIBHOCTD MIPOXOXKACHHUS CBETA Yepe3 COOUPAIOLIYIO JIMH3Y.
1. CBeTOBBIC JTy4H CXOAATCS B (hOKyce IMOCIIE MPOXOXKICHHS Yepe3 JIMH3Y.

2. ITapannenbHble CBETOBbIE JTydd IONANAIOT HA MOBEPXHOCTD JIMH3BL.

3. INocne mpenoMieHUs B INH3E CBETOBBIC JIyUYH HAUWHAIOT CXOAUTHCS.

4. Jlyun mepecekaroT I'NIaBHYIO ONTHYECKYIO OCb JIMH3BI

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHUTE IPaBUIIBHYIO OCIIEI0BATEIBHOCTh COOBITHH, MPOUCXOIIMX P PaIHOaKTHBHOM pacriajie aib(a-dacTuueii.
1. OO0pasyeTcs HOBBI JIEMEHT ¢ MEHBIINM aTOMHBIM HOMEPOM.

2. Snpo ucmyckaeT anb(a-uacTHUILy.

3. Uucno MpoTOHOB yMEHbIIaeTcs Ha 2.

4. Uucao HEHTPOHOB yMEHbILAETCS Ha 2.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1




Bompoc Ne9
VCTaHOBUTE COOTBETCTBUE MEXIY ONTHYCCKUMH SBICHHUAMH U UX OMHCAHHUAMH.

Onruyeckoe sBIICHHE Ornumcanve

a) OTpaxkeHue 1) NM3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OJHOU CPENIbl B APYTYIO

b) [Ipenomnenue 2) Bo3Bpaiienue cBETOBOro Jyda 0OpaTHO B cpelly Ipu BCTpeye ¢ TPaHulel pasnena cpen
¢) dudpaxiust 3) PaznoxeHune Oeoro cBeta Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIIOHEHUE CBETOBBIX BOJIH TP MPOXOXKICHUU Yepe3 y3KYIO IIeTh WIH OTBEPCTHE
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—4)

d)— 3)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY YACTHLIAMH, BXOASAIIMMHU B COCTAB aTOMa, X CBOWCTBAMHU.
Yactua CBOWCTBO

a) DJIEeKTpOoH 1) ITonmoxuTenbHBIN 3apsin

b) [Ipoton 2) OTpunaTeNnbHBIN 3apsi

¢) Heiirpon 3) HeliTpanbHslii 3apsn

d) Iozurpon 4) Nmeer Maccy, OIM3KYyI0 K Macce 3JIEKTPOHA, HO MOJIOXKHUTEIBHBIA 3apsiy
IIpaBuIbHOE COOTBETCTBUE:

a) —2)

b) — 1)

c)—3)

d)—4)

OIIK-2: CriocobeH perats 3a1a4u npodeccHoHaIbHON IeSITEIbHOCTH Ha OCHOBE HCIIOJIb30BAHHS TEOPETUUCCKUX M TPAKTHIECKHUX
OCHOB €CTECTBEHHBIX M TEXHUYECKIX HAYK
1 cemectp

Bomnpoc Nel

Onumure, Kak MEHsIETCsI IVIOTHOCTD T'a3a PY U3MEHEHUH TEMITepaTyphl U AaBjieHus. Kakue ¢pusnueckue cBoicTBa rasa
OTIPENIENAIOT €ro MOBEJEHNE B 9THX YCIOBUAX?

Ortser: Ilpu yBenuueHUH TeMIIEpaTyphl a3 pacIMpsETCs, 4YTO NPUBOIUT K YMEHBIICHHIO €r0 MIOTHOCTH. IIpu noBbIIeHNH
JTABIICHISI Ta3 CKUMAETCS, YBEITMUNBAs CBOIO IIIOTHOCTh. OCHOBHEIE CBOMCTBA ra3a, KOTOPHIE ONPENENSIOT €ro MOBEICHNE,
BKJIIOYAIOT CPEIHIOI0 KHHETUYECKYIO SHEPTUIO MOJIEKYI (TEMIeparypa) 1 CHIIy MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS (IaBJIeHNUE).
Bompoc Ne2

OO0BscHUTE, TOYEMY NPH JBIKCHUN CYTHA HA MIOBOPOTE KOPITYC HAKIIOHSAETCS BHYTPh MOBOPOTA. Kakue CHIIbI BBI3BIBAIOT ATOT
HaKJIOH U KaK OHH BIIUSAIOT HA YCTOWYUBOCTH CyaHA?

OtBet: HakiioH Kopityca cyqHa BHYTpPb IOBOPOTA BBI3BAaH AEHCTBHEM LIEHTPOCTPEMUTENBHBIX CHJI, BOBHUKAIOIINX MPU ABHKECHUU
10 KpUBOJIMHEHHOM TpaekTopuu. Korna cynHo HoBopaunBaeT, IEHTPOCTPEMHUTEINIbHASL CUJIa TSIHET €ro K LIEHTPY [I0BOPOTa,
3aCTaBISS KOPITYC HAKIOHATHCS BHYTPh. DTOT HAKIIOH KOMIIEHCHPYETCS CHIIAMHU TUTaBYy9IeCTH, ICHCTBYIOIUMHI CHU3Y BBEPX,
KOTOpBIE CTPEMSTCS BEPHYTh CYJHO B BEPTUKAIBHOE MOJIOKEHUE. Y CTONUMBOCTh CyJJHA 3aBUCHT OT COOTHOIIECHHUS 3TUX CHII: UeM
CHIIbHEE HAKIIOH, TeM OOJIbIIE BEPOSITHOCTh IOTEPH YCTOWYNBOCTH. BakHBIMU (haKTOpaMH, BIHSIOIIMME Ha YCTOHYHBOCTb,
SIBIISTIOTCS BBICOTA IICHTPA Macc CyHa, hopMa KopIryca v pacipe/iesicHue Tpysa.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBAET 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIiy MpYy>KUHbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitnsa-Maprorra

IIpaBunbHEN oTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpo#cTBO IpeoOpa3yeT MeXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) luHamo-MaImaa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Kornencarop

IIpaBusbHbIA 0TBET: a) JluHaAMO-MamMHa

Bompoc Ne5

Kakue u3 nmepeuncieHHbIX CBOMCTB XapaKTEPHBI I (heppOMArHUTHBIX MaTEePHAIOB?
a) Beicokas 31eKTponpoBoANMOCTD

b) CriocoOHOCTH COXpaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarHuTHast MpOHUIIAEMOCTb

d) Hanuuue nomeHoB




IIpaBunsHbIe OTBETHL: b, d

Bompoc Ne6

Kakuie BeTMUMHBI SIBJISIOTCS OCHOBHBIMH ITApaMETPaMU COCTOSHHS TEPMOIHHAMHYECKOM CHCTEMBI?
a) Temmeparypa

b) O6vem

¢) Maccogas nouns

d) laBnenue

e) CkopocTb

ITpaBunbHBIE OTBETHL: a, b, d

Bomnpoc Ne7
YcTaHoBHTE NPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABMKEHUS Tela, OPOIIEHHOI0 TOPU30HTANIBHO ¢ HEKOTOPOH HayaIbHOM
CKOPOCTBIO.

1. Teno aBUXKETCSI paBHOMEPHO BIIOJIb TOPU3OHTAJIBLHON OCH.

2. Teno HauMHAET IBUTATHCA MO JEHCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTanbHOE NBUKEHHUE 3aMENTISIETCS. M3-3a COIIPOTHUBIIEHUS BO3yXa.

IIpaBunbHas nocnenoBaTenbHoOCTh: 1 -4 —2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTD ISHCTBHI IPH M3MEPEHNH SJICKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HalpsKEHUE Ha PE3UCTOPE.

3. IMoaxirounTh PEe3UCTOP MOCIEAOBATEIHHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputh crily TOKa B LEMH.

5. PaccunTaths compoTuBieHHE 1O 3akoHYy OMa.

IIpaBunbHas nocnenoBaTenbHoOCTh: 1 -3 54 —2 — 5

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBHE MEXY (PU3MUSCKHMHU BETMIMHAMH U HX CUMBOJIaMU B MexayHapoaHoit cucteme enunui (CIH).
duznyeckas BeIMYHMHA CumBon
a)Cuia 1)F

b) Pabora 2) W

¢) MomHocTs 3)P

d) Dnextpuyeckuil 3apsn 4 Q
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bomnpoc NelQ
YcTaHOBHTE COOTBETCTBHE MEXIY (DU3UUCCKUMU SIBICHUSAMH U YCTPOWCTBAMH, HCIONB3YIOIIUMH 3TH SBJICHHS.
duznyeckoe SBICHHUE YerpoiicTBo

a) DIIeKTPOMarHUTHAsT MHIYKIUSL 1) Tpauchopmarop
b) ®ortorddext 2) Conneunast Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa
IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

Bompoc Nel

OOBsicHUTE, TOYeMY OETIBIIT CBET IPH MPOXOKICHIH Yepe3 IIPU3MY pa3iiaraeTcs Ha ClieKTpajIbHbIe IIBeTa. Kakne mpuHINIEI Jexat
B OCHOBE 3TOTO SBJICHUS?

Ortgert: benblii cBeT mpeacTasisieT co00i cMech BceX BUANMBIX LIBETOB CIeKTpa. [Ipu npoxoxIeHnH yepes Mpu3My CBET
MPENIOMIIAETCA U3-3a Pa3INYHON CKOPOCTH PACIPOCTPAHEHHUS KaXKIOTO IBETa B MaTepUalle MPU3MBL. DTO SIBICHUE U3BECTHO KaK
jucnepcus cBera. Pazinuunble JUIMHBI BOJIH CBETA IPEIOMIISIOTCS M0 Pa3HbIMU YIJIaMU, YTO IIPUBOAUT K UX Pa3JeICHUIO U
00pa30BaHMIO PaJyry IBETOB.

Bonpoc Ne2
OmnumuTe Tporece pafioakKTHBHOTO pachaga U 0OBsICHUTE, KaKHe BUABI PaANOAKTHBHOTO paclajia CymecTByoT. Kakue mpomaykTs
00pa3yroTcs B pe3yinbTaTe KaX1oro Buaa pacnanaa’?




OrtBeT: PagnoakTuBHBIN pacmag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAICHNS HECTAOMIBHBIX sIep B CTAOUIBHBIE ITyTEM
BBIOpOCA HJIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA PaIMOaKTHBHOTO pacnaja: aibda-
pacman, Oera-pacriaj U raMMa-u3iIydeHne. Anbga-pacnas IPUBOJUT K 00pa30BaHUIO HOBOTO 3JIEMEHTA C MEHBIIINM aTOMHBIM
YICIIOM U YMCHBIIEHHEM YHCIa HeHTpoHOB. beTta-pacman BKmogaeT TpaHc(HOPMAIHIO HEUTPOHA B IPOTOH MIIM IIPOTOHA B HEHTPOH
C BBIJICICHUEM IO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ydeHre — 3TO BbIAENEHHE SHEPTUH B BUJE (DOTOHOB
BBICOKOI1 3HEpruM 0e3 N3MEHEHHs COCTaBa s/Apa.

Bompoc Ne3

Kakoii 13 nepe4yrciIeHHbIX 2IEMEHTOB 00J1a1aeT HanOOJIbIICH aTOMHOM Maccoi?
a) Bonopon

b) Tenmii

¢) Yraepon

d) XKeneso

IIpaBumsHENi oTBeT: d) XKeneszo

Bompoc Ned4

Kaxoit mpr6op rcnonb3yeTces st HaOIIoAeHHS 32 TOBEACHINEM MUKPOUYACTHII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) Huknotpon

¢) DIIEKTPOHHBIN MHUKPOCKOT

d) Pagmonokatop

[IpaBUIBHBINA OTBET: ¢) DIEKTPOHHBIN MUKPOCKOII

Bompoc Ne5

Kakue u3 nepeuncieHHbIX YCTPOUCTB UCIIONIB3YIOT IIPUHIIMIIBI ONTUKU?
a) Jlazepsl

b) Pamapsr

¢) Temeckormbt

d) ®oroxamepst

I[TpaBuibHBIC OTBETHI: a, C, d

Bonpoc Ne6

Kakue u3 nepeurciieHHbIX YaCTHI[ YYaCTBYIOT B SACPHBIX PEaKIHsX?
a) DJIEKTPOHBI

b) [MpoTonsI

c) Helitponst

d) IMo3uTpoHbI

I[TpaBuiibHBIE OTBETHI: b, C

Bomnpoc Ne7

YcTaHOBHUTE NPaBUIIBHYIO OCIIE0BATEIBHOCTE COOBITHIA IPH 00pa30BaHUM Pay>KHOTO CIIEKTpa:
1. Benprif cBeT momnagaer Ha MOBEPXHOCTh BOBI.

2. CaeT mpesioMiIseTcs U OTPakaeTcsl BHYTPH KAaIUIHA BOJBL.

3. CBeT BBIXOAUT U3 KaIUIM U Pa3NaraeTcs Ha OTAeJbHBIE L[BETA.

4. UenoBek BUAUT pajyry.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4

Bompoc Ne§

YcTaHOBHTE MTOCIEIOBATEIIFHOCTD 3TAIIOB SACPHOTO JICIICHHUS:
1. BricBOOOXKIEHIE YHEPTUH.

2. 3axBar HEHTpPOHA SIPOM.

3. Pacnan simpa Ha aBe yacTw.

4. O06pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBusbHas OCHEN0BATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcraHOBHUTE COOTBETCTBHE MEXK/Y BUaMH PAJMOaKTHBHOT'O pacraia U 00pa3yloIUMHUCs YacTHIAMH:
Bupn pacnana OOGpa3yromuecs: YaCTHIIbI
a) Anbda-pacman 1) Io3utpon

b) Bera-pacnan 2) Anpa-gactrna

¢) N'amma-n3nydenue 3) DnexTpoH

d) Bera-mumtoc-pacnan 4) 'amma-otoH
ITpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—4)

d)—1)




Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKIY PU3MUSCKUMH SBICHUSIMH U MPUMEPAMHU MX MCITOJb30BAHUS:
Du3nIecKoe sIBIEHHE IIpumMep uCTIONBE30BaHHS

a) dudpakmus ceera 1) CD/DVD-npourpsiarens

b) SAnepusiit cunte3 2) ComHie

¢) PagnoaktuBHbI pacriaf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopectiennust  4) JIIOMUHECIICHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIolie Npoue1ypbl OlleHUBaHUSA

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCHUIIIMHE MIPEACTaBIsIeT cO00i KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOr0 MaTepHuania -
TEpMHHBI, OTIPEIEIICHUS, 3aKOHBIL.

B pamxax TeopeTrdeckoi acTi 00yJaromuiics, Ul KaKI0ro 3afaHus, (GOPMYyIHPYeT MPaBIIIBHbIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHINTOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTUHE NPEJCTaBISET 3a/1a4H, HAIIPAaBJICHHbIE HA BBISIBICHUE BO3MOYKHOCTH ITPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

DK3aMeH BBICTABIISICTCS C YUCTOM PE3yNbTaTOB BBHIIOIIHEHUS TCOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPHUBE/ICHHBIMU HIKE TPEOOBAHUIMU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIONHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xopo1wo) 75+84 Bce 3apanus BBINOIHEHB! B COOTBETCTBUM € TpeOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3aJIaHUS B COOTBETCTBHH C TPEOOBAHMAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JIOCTATOYHOM JJIs1 001Iero (PyHKIIMOHUPOBAHUS CHCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HWToroBslii 6ami 3a 3K3aMeH BRICTABIIACTCS 110 OIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx MpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

MeTtoauka OLIEHKHU 3a4eTa 110 JUCLUIUINHE

3adeT 1o AUCIMILUIMHE BBICTABIISCTCS MO Pe3yIbTaTaM CHCTEMaTHYECKOH pabOThI CTyeHTa B TCUCHHUE CEMECTpa.

Metonuka oreHKH JJabOpaTOpHBIX padoT

CTyneHT IOJDKEeH BBITIOJHHUTE U 3aIIUTUTH BCE TaOOpaTOpHEIC PabOTHL, IPEIyCMOTPEHHbIE TIPOrPaMMO THCIIUIIIHHEL.
JlabopaTopHast paboTa CUMTAETCS 3aLIUIIEHHON P YCIOBUH YAOBICTBOPUTEIHHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEAECHHBIX B KOHIIE K0l paboThI B 1aO0OPaTOPHOM MPaKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 10 TeMe
paboThI HAa YCMOTPEHHE MPETIOIaBaTelNeH.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, TOA
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yued. nocobue 11t HHXEHEp.-TEXH. CIeLl. By30B Mocksa: Axkanemus, 2010
HBaHoBHA
JI1.2 [ CurnmoB Bnamucnas | Onruka. @usmnka aToma: 1a00paTOPHEINA IPAKTHKYM IO (BH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Bukynos C. B., ®dusmka: cCOOPHUK 33724 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.4 | C.B. Bukynos, B.1. ®usnka: yued. mocodbue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpeiakuna, A.C.
SpocnaBuesa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DIEKTPUIECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH u (PU3NKU
aToMa - ydeOHas ayAuTOpHs s

AynutopHas pocka; Kommmexkt ywebnoit wmeGenm; JlaGoparoprele ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpereneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBEACHUS J1a00OpaTOpHBIX | TOMOIIBI0  pedpakToMeTrpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Jasepa IIPH  OMOIIH

3aHATUI nudpaknuoHHON pemeTkn; OnpenesieHne KOHICHTPAIIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; MccnemoBaHue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHocHOI)

JIEKIIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommnekt yue6HOH MeOenu; JlabopaTopHble CTEHABL: YHHUBEPCAIbHBIH

JNIEKTPUYECTBA - ydeOHasl [ cTeH] «3aKoHbI IIOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpezneneHne

ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emud, 4 mT. OnpeneneHue yCKOpPEHHs

71a00paTOPHBIX 3aHATUI

CHIIBI TSDKECTH Mo crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojneco, 4 mr.;
OmpenencHue  ckopocTd  3Byka; OrmpenereHHEe OTHOWICHWS — TCIDIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKkTpoW3MepHTeNbHBIX mpuOOpoB, 2 tmT.; Habop
000pyIOBaHMUS TSl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEeHUH, 6 MT.

Tlomemenne
CaMOCTOSTEIILHOM
00yJaronIXCst

JUIS
paboTsI

Kommnexkr yuebnoit wmebemn; I[IK — 10 mT., nogkimroueHHBIX K cetd "HHTepHer" u
00€CIIeUNBAIOIMX  JOCTYl B  BJEKTPOHHYIO  HH(OPMAaLMOHHO-00pa30BaTENbHYIO  CPEdy
YHuBepcureTa.




