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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
ayJAUTOPHBIC 3aHSITHS 78 dK3aMeH 2
caMmocTosTeNbHast pabora 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 |42 |36 (36 |78 |78
KonrakrtHast pabota |44 |44 (40 (40 |84 |84
Cam. pabora 64 |64 |68 |68 |[132]132
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

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLATLIAHEI
(MOZY.JI)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKUA aHATU3 M CMHTe3 HHGOPMALMH, NPUMEHATh CUCTEMHBIH MOAX0 A
pelleHus NOCTABJIEHHBIX 3a1a4

VYK-1.1: OcymiecTBisIeT MOUCK U CHHTE3 MOJTYYCHHON HHPOPMALUH [Tl PSIICHUS TOCTABICHHBIX 3324

YK-1.2: IIpoBomuT KpuTHYECKNH aHATH3 HH(GOPMAIIIY TIPH PEIIEHIH IIOCTABICHHBIX 3312

VK-1.3: TlpumeHsieT CUCTEMHBI MOIXO/ AJIS pelIeHHs MOCTaBIESHHbBIX 33134

OIIK-2: Cnioco0eH pemiaTs 3a1a4u NpogeccuoHANbHOI 1eSITeIbHOCTH HA OCHOBE MCIOJIb30BAHHUS TEOPETHYECKUX U
MNPAKTUYECKHUX OCHOB €CTECTBCHHDLIX M TCXHUYECKUX HAYK

OIIK-2.1: Bnageet MeTogaMH IPUMEHEHUS TEOPETHUECKUX U MIPAKTHUECKUX OCHOB €CTECTBEHHBIX M TEXHUUECKHUX HayK

OIIK-2.2: TIpuMeHsIeT TeOPETHICCKHIE U MPAKTHIECKHE OCHOBBI €CTECTBEH-HBIX U TEXHUYECKUX HAYK ISl PEIICHUS CTaHIaPTHBIX
3a51a9 MpOoPeCcCHOHATEHON AEATEIIEHOCTH

OIIK-2.3: Vcmomb3yeT B MpOoPeCcCHOHANBHON AEATEIIEHOCTH TEOPETUIECKHE U MPAKTUIECKAE OCHOBBI €CTECTBEHHBIX H
TEXHHUYECCKUX HAyK JJIsI PEIICHHs CTAaHIAPTHBIX 33124 Mpo(eCCHOHAIBHOI eI TeTbHOCTH

B pe3yiabTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | - pu3uvecKkrue OCHOBBI MEXaHHKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI 1 MOJIENIM MEXAHUKH, 2JIEKTPUUECTBAa U MarHeTU3Ma, KoJieOaHuil 1 BOJIH, KBAHTOBOH
(U3UKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIMHAMHUKH, ONITUKH, ATOMHOW U SICPHON (HDU3UKHY;

3.1.3]- METOABI TCOPETHUYCCKOI'O U SKCIICPUMCECHTAJIBHOI'O UCCJIICAOBaHUA B (I)I/BI/IKG.

3.2 | YMeTh:

3.2.1 | uconp30BaTh (PU3NUECKUE 3aKOHBI IPU aHAIM3E U pelleHHH Ipo0i1eM NpodecCHOHAIBHON AeATENEHOCTH

3.3 | Bnagersn:

3.3.1 MCTOAaMHU IMMPOBCACHUS (I)I/ISI/I‘-IGCKI/IX PISMCpCHPIfI, METOJaMM KOppeKTHOﬁ OLCHKHN HOFpeIHHOCTCfI IIpyu NpOBCACHNUN
(1)I/I3I/I‘IGCKOFO OKCIEpUMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc ATOT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka /JIex/ 1 JI1.1 J11.4 0
Cp Kunematuka nocTynaTeasHOTO M BpalaTeabHOTO JBIKCHUS 1 8 JI1.4 0
MaTepUalIbHON TOYKH U TBeporo Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NMISCKUX 1 2 JI1.4 JI1.6 0
BenmauH. OmnpeseneHne MIOTHOCTH Tell MPaBIIBHOM (opMel.  /J1ab/
Jlex Hunamuka /Jlex/ 1 4 JI1.1J11.4 0
Cp JluHaMuKa moCTynaTeabHOro IBMKeHUs Tesl. OCHOBHBIE TEOPEMBI U 1 8 JI1.4
3aKOHBI. J[MHaMUKa BpallaTeIbHOTO ABMXKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlex Mexannueckue KoyieoaHus ¥ BOJIHBI /JIex/ 1 2 JI1.1 JI1.4 0
Cp T'apmonundeckue konebanus. 3aTyxaromue kojaeoanus. CloxeHue 1 8 JI1.4JI1.6 0
konebanuii /Cp/
JIab Omnpenenenne yCKOPEHHs CHIIBI TSKECTH 10 crocody beccens. 1 4 JI1.4 J11.6 0
OnpezeneHne MOMEHTA HHEPLIMU MaxOBOTO KOJieca TMHAMUYECKUM
MeTOJIOM. M3yueHne 0OCHOBHOI'O 3aKOHa JMHAMHUKH BpallaTeIbHOIO
JIBIDKEHHS ¢ TIOMOTIbo MasiTHrka Ob6epOexka. /J1ab/
Paznen | Pazpeit 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MonexynspHO-KHHeTHIecKas Teopust /JIex/ 1 JI1.1J11.4 0
Cp MonexynspHo-KHUHeTHYecKast Teopust OCHOBHOE YpaBHEHUE 1 6 J1.4 0
MOJIEKYTISIPHO-KUHETUIECKOW TEOPUU HIICATLHOTO Ta3a. DIEMEHTHI
cratucTikH MakcBeiuia u bonbeimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMHKH /JIeK/ 1 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHIINEHTA 1 2 JI1.4 JI1.5 0
ITyaccona mo $a30BbIM cooTHOIIEHUSAM. OTnpe/ieNieHHe OTHONICHUS
VIENBHBIX TETIOEMKOCTEH BO3/IyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U TOCTOSIHHOM 00BbeMe MetonoM Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYaIl 1 6 JI1.4 0
TepMoauHaMuku. TerutoBble ManuHbl /Cp/
Paznen | Pa3zpen 3. DuekTpomMarHeTusm
Jlek OnextpocTatuka /JIex/ 1 2 J1.1J11.4 0
JIa6 HccnenoBanue 3eKTpocTaTuiyeckoro noss. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOHJICHCATOPOB METOAOM OATICTHYECKOTO TanbBaHoOMeTpa /J1ab/
Cp Onexrpocrarndeckoe noiue. HanpsokeHHOCTs M noTeHnuan. IlpuHnun 1 8 JI1.4 0
cynepno3uuuu. [Ipumenenue treopemsl ['aycca i pacuera
3NEKTPUUYECKHX MOJIEH. DIEKTPOEMKOCTh YEIUHEHHOTO IPOBOAHUKA U
IJIOCKOTO KOHIIEHCAaTOopa. DHEPTHs dlIeKTpocTaTiHaeckoro nodst /Cp/
Jlex OnextpoauHamuka /JIex/ 1 2 JI1.1J11.4 0
Jla6 M3mepenune cOpoOTUBIICHUS U OTIPEIETICHHUE YEIBHOTO COMTPOTHUBICHUS 1 2 JI1.4J12.1 0
npoBogHuKa. /J1ab/
Cp OnexrpoauHamuka. [locrosaueiit Tok. 3akonsl Oma. K.IL. /1. uctounnka 1 6 1.4 0
noctostnaoro Toxka /Cp/
Jlek MarnutocTatuka. MarHuTHas HHIyKIus /JIex/ 1 6 JI1.1J11.4 0
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 1 6 JI1.4 0
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHune 3apsiykeHHBIX
4acTul] B MarHuTHOM mone /Cp/
Jlab OnpexeneHre ropu30HTAIBHON COCTABIISIIONIEH HAPSKEHHOCTH 1 2 1.4 0
MarHuTHoro moJist 3emiu. /J1a6/
Cp Marnutnas uaaykuus. Teopus Makcgena. SIBjieHHe 3IeKTpOMarHuTHON 1 8 JI1.4 0
naaykund. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MBbIKaHuUs dJEKTpHUecKoi 1enu. KonebarenbHbIl KOHTYD.
DrnekTpoMaruHuTHeIe koebanus /Cp/
HKP Kontponbhas padota 1 /UKP/ 1 2 J1.4 0
Pazgen | Pasmen 4. OnTHka
Jlex Odusnueckast ontuka /JIex/ 2 6 JIL.1J11.4 0
Cp ®dusnyeckas ontuka OCHOBHBIC 3aKOHBI TEOMETPUYECKON ONITHKH. 2 20 JI1.4 0

HuTepdepennus u nudpaknus ceera. [lomspusanus ceera /Cp/




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 2 10 JI1.2 J11.4
oKa3aresel MpeJIOMIICHUS )KUJIKOCTEH ¢ moMoLIblo pedpakTomMeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Jlex KganToBas ontuka /JIex/ 2 6 JI1.1J11.4 0
Cp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHHs U potoaddexra /Cp/ 2 16 J11.4 0
JIab OnpexeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 2 4 JI1.2J11.4 0
meronoM. /J1ab/
HKP Konrponbhas padota 2 /UKP/ 2 2 J1.4 0
Paznen Paszpnen 5. Atomuas u snepHas ¢pusnka
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1J11.4 0
Cp Crpoenne aroma KBaHToBas mpuposa cBeTa 1 BOIHOBBIE CBOIICTBA 2 16 1.4 0
yactur /Cp/
JIa6 I'pagyupoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 4 JI1.4 JI1.5 0

HccnenoBanue CieKTpoB UCIYCKaHUS BOZOPOAA U ONPEACIICHNE
noctossHHON PunGepra /J1a6/

Jlex Snepnas ¢pusuka /Jex/ 2 4 JI1.1J11.4 0
Cp SAnepHas ¢u3uxa 3aKoH paguoaKTUBHOTO pacHana. SnepHsie 2 16 J1.4J11.5 0
peakuuu /Cp/
HKP Konrposnbhas padota 3 /UKP/ 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

VK-1: CnocoGeH ocylecTBISITh HOUCK, KpUTHYECKH aHaJIN3 U CUHTE3 HHPOPMAIIUK, IPUMEHATh CHCTEMHBIH MOAXO0. A
pelIeHNs MOCTaBJICHHBIX 3a/1a4

1 cemectp

Bonpoc Nel

[Touemy ckopocTh aJeHHs TEJI B BAKyyMe HE 3aBHCHUT OT MX Macchl? ONUIINTe, KaKHe CHIIBI ISHCTBYIOT Ha TEJIOo, KOTla OHO MaJiaeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

Otset: CKOPOCTH MAJICHUS TEJI B BaKyyMe HE 3aBHCHUT OT HX MaccChl Oarozaps 3aKoHy BceMHUpHOTo Tsaroterns Hetotona. CormacHo
9TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE TeJla OJJMHAKOBO, IPONOPLHUOHANBHO UX Macce. OHaKO, HOCKOJIbKY Macca TaKkKe
olpeiesieT UHEPTHOCTD Tela (CONPOTUBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE HCIIBITHIBACT TEJI0, OKA3bIBACTCS
TIOCTOSTHHBIM W HE 3aBHCSIINM OT Macchl. OCHOBHBIE CHITBI, ISUCTBYIOIINE Ha MaJafoIee TeI0, — 3TO CHJIA TSHKECTH H
COIPOTHUBIICHUE CPEAbI (B ClIydae OTCYTCTBHSA CpPeJIbl, KaK B BakyyMme). B BakyyMe cOmpoTUBIICHHE OTCYTCTBYET, U €AHHCTBEHHBIM
(hakTOpPOM OCTaeTCs TPaBUTALMS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3yX B KOMHATE UMEET OCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKeT MeHAThcA. UTo
MPOUCXOJUT C SHEPrUell MoIeKya Bo3Lyxa?

Otset: TemnepaTypa Bo3lyxa B KOMHATE HOAAEPKUBACTCS TOCTOSHHON Ol1arogapsi mporeccy TEIUIONEepeaayn MEKLy BO3IYXOM
creHamu. Korga cTeHbl HarpeBaroTCs MM OXJIaXKIAI0TCsl, OHU IIePelaloT TEILIO BO3AYXY, KOTOPBIii, B CBOIXO 04epellb, paCIIPENeIIsieT
9Ty SHEPTHIO CPEAN CBOMX MoueKyll. O Hako u3-3a 60IbLIIOro 00beMa BO3/lyXa U €ro ClloCOOHOCTHU NepEeMEIINBAThLCS, N3MEHEHHS
TeMIIEpaTyphl CTEH HE IPUBOJAT K 3HAUUTEIbHBIM U3MEHEHUSIM TEMIIEPATyphl BO3yXa B LIEJIOM. DHEPIUs MOJIEKYI BO3lyXa
nepepacipeaenseTcs TakuM 00pa3oM, 9T0 CPEAHAA KHHETHIECKast SHEPTH MOJIEKYI (KOTopasi OolpeersieT TEMIIEpaTypy) OCTaeTcs
[IPaKTUYE€CKU HEU3MEHHOM.

Bomnpoc Ne3

Kakoii 3akoH onuchIBaeT B3aNMOACHCTBHE ABYX TEJ, HAXOSIIUXCS IO JCHCTBIEM CHIIBI TSDKECTU?
a) 3akoH Apxumena

b) 3akon Oma

c) 3akoH 'yka

d) 3akoH BCeMHPHOTO TATOTECHUS

ITpaBunbHbI 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bompoc Ne4

Kakoe ycTpoicTBO HCTIONB3YETCS A1 U3MEPEHHUS CUIIbI TOKA B DJIEKTPUUYECKON 1eru?
a) AMnepmeTp

b) BoasTmeTp

c¢) Ommetp

d) I'anpBaHOMETP

[TpaBuBHEIH OTBET: a) AMIIEpMETP

Bompoc Ne5




Kaxkue u3 nepedncieHHsIX ()aKTOPOB BIUSIOT Ha COCTOSHIE BELIeCTBa (Ta3000pa3Hoe, )KUIKOE, TBEpAOE)?
a) Temmieparypa

b) daBnenne

¢) O0vem

d) Monspnas macca

¢) Cuia npuTsHKEHUS MKy MOJICKYJIaMU

f) Xummaeckuit cocras

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHS 3JIEKTPHYESCKUX BETHINH?
a) AMnepmerp

b) BoneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp

[IpaBusIbHBIE OTBETHL: @, b, €

Bompoc No7

YcTaHOBHTE PABIWIIBHYIO MTOCIIEIOBATEILHOCTD STAIIOB IBHYKECHUS Tela, OPOIIEHHOTO BEPTHKAIHHO BBEPX.
Teno mocTturaeT MakCUMajabHOIN BBICOTHI.

Teno HauMHAET ABUKEHUE BBEPX.

Tenmo ABMKETCS BBEPX C 3aMEIICHUCM.

Temo HauMHAET MagaTh BHH3.

Teno Bo3BpalaeTcst B UCXOIHYIO TOUKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENbHOCTE: 2 — 3 — 1 -4 — 5

DA~

Bompoc Ne§

YcTaHOBHTE MPAaBUIIBHYIO TIOCIEI0BATEIBHOCTD IPOLIECCOB, MPOMCXOIAIINX IIPH paboTe TpaHChopMaTopa.
MarauTHbIN TOTOK W3MEHSETCH.

BropudHas 00MOTKa TeHEpHPYET AIEKTPUIECKUH TOK.

[lepBruyHas 0OMOTKA MOJIy4aeT NEPEMEHHBINH TOK.

Bo BropuuHoii o6mMoTke Bo3HuKaeT DJIC.

[lepeMeHHBIN TOK MOJACTCS B MIEPBUYHYIO OOMOTKY.

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

e

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY PH3MUECKIMHU BEIMIMHAMH U HX ONPEACTICHUSMHU.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHHE

b) Cuna 2) BenmuuHa, XapakTepu3yomas JIBHKEHUE Tena

c) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) CxopocThb 4) V3MeHeHre TIOJIOKEHUS TeJla OTHOCUTEIBHO BPEMEHHU
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bormpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXKIY (GU3MUECKUMHE BETMIMHAMY U UX SIUHHAIIAMHU H3MepeHns B MeXTyHapoIHOH CHCTEMe eTMHUIT
(cn.

dusnyeckad BeIuUnHA Enununa uzmepenus

a) DIeKTPUYECKUM 3apsiy 1) Kynon

b) HanpspkerHOCTh 2mekTpudeckoro nomst 2) Heroron/Kymon
c) IoTeHmman 3MeKTPUIECKOTO MO 3) BonsT

d) EMKoCTh KOHIEHCAaTOpa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

Bomnpoc Nel
OOBsicHUTE IPUHITHI pabOTHI IMH3HI U KaK OHA (GopMupyeT n3o0paxeHue npeamera. Kakue mapaMeTpsl IHH3BI OIPEIEIISIOT
Ka4yecTBO N300paXkeHus?




Ortset: JIuH3a paboTaeT Ha OCHOBE NpeToMIIeHHUs cBeTa. Kora cBeT mpoXoauT 4epes IMH3Y, OH H3MEHsET HalpaBIeHUE CBOETO
pacnpocTpaHeHHs U3-3a Pa3HUILBI CKOPOCTEH CBETa B BO3[yXe U MaTepualle JMH3bl. DTO MO3BOJISET JIMH3E COOUpPATh NN PacCenBaTh
Jy49H cBeTa, hopMupys n3odpaxeHue npeamera. OCHOBHBIMH ITapaMeTPaMU JHH3BI, OTPEEIISIONIIMHI KadeCTBO H300pakeH s,
ABJIAIOTCS €€ (JOKyCHOE PACCTOSIHUE, TIOKa3aTeIb PEIOMICHUS MaTepraa 1 AuaMeTp. Yem MeHsbIe (GOKyCHOE pacCTOSHHE, TeM
CHIIbHEE JIMH3a COOMpAeT CBETOBBIE JTy4H, co3/1aBas 4éTkoe nu3oopaxenue. [lokazaTens nperoMiIeH:s BIUSET HA YOl OTKIOHEHHS
Tydel, a OONbIION THaMETp YMECHBIIAET UCKa)XKCHUSI U YBEINYUBACT SIPKOCTh H300paXKEHHUSI.

Bompoc Ne2

Onwumrute Mojes atoma bopa u 00bSICHUTE, KaKUM 00pa3oM OHA OOBICHACT CIICKTP M3IydeHUs BoAopoaa. Kakue orpaHHueHUs
HMEET 3Ta MOJICITh?

OtBet: Mozens atroMma bopa mpeanonaraer, 4To 3JIeKTPOHBI BPAIAIOTCSI BOKPYT siApa MO CTAIIMOHAPHBIM OpOUTaM, HaX0AiCh Ha
(bUKCHPOBAHHBIX JHEPIeTHYCCKUX YPOBH:X. [Iepexo/] AIeKTPOHOB MEXKIY ITUMH YPOBHSIMH COIPOBOXKIACTCS U3ITyICHHEM HIIH
MOTJIOIIEHUEM KBAaHTOB CBETA, YaCTOTA KOTOPBIX OMPEIENACTCS Pa3HOCTHIO SHEPTHH YPOBHEH. DTa MOJIEb YCICITHO OOBICHACT
JTUHEWYATHIN CIIEKTP BOJOPOJIA, TPEICKA3bIBasi TOYHBIC YACTOTHI U3ITydaeMbIX GOTOHOB. OTHAKO OHA OTpaHMYEHA JIHIIH MTPOCTHIMH
aTOMaMH U HE YYUTHIBAET KBAHTOBO-MeXaHUUECKUE I(P(PEKTHI, TAKHUE KaK CIIMH JIEKTPOHA U HEONPEAETEHHOCTD TOI0KEHHS.

Bompoc Ne3

Kaxkast n3 mepednciieHHBIX JUH3 00J1aJaeT CIOCOOHOCTBHIO COOMPATh NMapaJlIeNbHbIC TydH CBETa B OJJHOM TOUKe?
a) PacceuBaronias nmuH3a

b) Cobuparomast T1uH3a

¢) JIBosIKO-BOTHyTasI JTMH3a

d) ITnocko-Boruyras nuH3a

I[TpaBuibHEI oTBeT: b) Cobuparommas 1mH3a

Bomnpoc Ned

Kakoii anement [lepuonuyueckoii cucTeMbl IMeET HAMMEHBILIN aTOMHBIN HOMEpP?
a) Bonopon

b) enwmid

¢) JIutuit

d) Yrepon

[TpaBunbHBI 0TBET: ) Bogopon

Bompoc Ne5

Kaxwue 13 mepeuncaeHHbIX BICHUI OTHOCATCS K ONITHYSCKUM S peKrTam?
a) NaTepdepenims

b) Juddysus

¢) Pedpakitus

d) Pe3onanc

e) ducnepcus

f) [Mornomenue

[TpaBuUIIBHEIC OTBETHL: 4, C, €

Bompoc Ne6

Kakue s1eMeHTBI BXOJST B COCTaB sijjpa aToMa?
a) [IpoTonsr

b) Helitponst

¢) DIEKTPOHBI

d) IMo3uTpoHbI

€) AHTHUIIPOTOHBI

IIpaBunbHBIE OTBETHL: a, b

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IPOXOKACHHS CBETa Yepe3 COOMPAIOIIYIO JIMH3Y.
I. CBeToBbIE Jy4u CXOIATCS B (POKyce IMocie MPOXOKACHUS uepe3 JIHUH3Y.

2. [TapaniensHble CBETOBBIC JTy4d IIONAJAlOT HAa TOBEPXHOCTD JIMH3BI.

3. Ilocne npenomiieHNsl B JIMH3€ CBETOBBIE JIy4U HAUMHAIOT CXOIUTHCA.

4. Jlyun mepecekaroT ITIaBHYI0 ONTHYECKYIO OCh JTHH3BL

[IpaBuiibHAs TOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHoBHTE NPaBUIBHYIO MOCIIEI0BATEIEHOCTE COOBITUH, MPOUCXOIAIINX MIPY PaAHMOAKTUBHOM pacmajie anbha-yacTUIeH.
1. OO0pasyeTcss HOBBIH JIEMEHT C MEHBIIHM aTOMHBIM HOMEPOM.

2. SAnpo ucmyckaer anb(a-4acTuIry.

3. Yucno IpoTOHOB yMEHbIIAETCs Ha 2.

4. Uuciio HEWTPOHOB YMEHbIIAETCS Ha 2.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9




VCcTaHOBHTE COOTBETCTBHE MEKAY ONITUYCCKUMU ABJICHUSAMU U UX OTIUCAHUSAMMU.

OnTuyeckoe sIBICHUE Onucanue

a) OTpaxkeHue 1) N3rubanne cBETOBHIX JIyded IpHU Mepexoje U3 OXHOH CPeAbl B IPYryio

b) [Ipenomnenue 2) Bo3Bpaiienue cBeTOBOTO Jyda 00OpaTHO B Cpely IpU BCTpede C TPAHUIEH pasnena cpern
¢) Audpaxuust 3) Paznoxenue 06enoro cBera Ha IIBETa CIEKTpPa

d) ducnepcus 4) OTK/IOHEHHE CBETOBBIX BOJIH MPH MPOXOKAECHHU Yepe3 y3KYIO ILENb UM OTBEPCTHE
IIpaBuIbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—4)

d) — 3)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXITYy YACTHIIAMH, BXOISIIMMHU B COCTAB aTOMa, M UX CBOWCTBAMH.
Yactumia CBOHCTBO

a) DIeKTPOH 1) IonoxurenbHBIN 3apsi

b) IIpoTon 2) OTpunaTenbHBINA 3apsin

c¢) Hetitpon 3) HeiirpanbsHslil 3apsan

d) IMozutpon 4) Nmeet maccy, OIM3KYI0 K Macce 3JeKTPOHA, HO MOJO0KUTENBHBIN 3aps
I[TpaBuIIbHOE COOTBETCTBHE:!

2) - 2)

b) — 1)

c) —3)

d)—4)

OIIK-2: Cnioco6eH pemats 3a1a41 MpopecCHOHANbHON AEATENbHOCTH Ha OCHOBE HCIIONb30BAHUS TEOPETHYECKUX U MPAKTUIECKUX
OCHOB €CTECTBEHHBIX M TEXHHUYECKHX HAYK
1 cemectp

Bompoc Nel

OnumuTe, Kak MEHsSeTCs INIOTHOCTH Ta3a MpH H3MEHEHUH TeMITepaTypHsl B JaBieHns. Kakue ¢usmdeckne cBOHCTBa ra3a
OIIPEIEISIOT €T0 MOBEACHHE B 9THX YCIOBHUSIX?

Ortget: [Ipu yBenn4eHUU TEMIIEPATYPhI ra3 paclIupseTCs, YTO MPUBOAUT K YMECHBIICHHIO €T0 IJIOTHOCTH. [IpH MOBBIICHHN
JIABJICHUS r'a3 CKUMACTCsI, YBEIMUMBAsI CBOO IUIOTHOCTH. OCHOBHBIEC CBOICTBA T'a3a, KOTOPBIE ONPECISIOT ero IOBEICHHUE,
BKJTIOYAIOT CPEHIOI0 KHHETHYECKYIO SHEPTHIO MOJIEKY (TeMIepaTypa) M CHILy MEKMOJIEKYISIPHOTO B3aNMOACHCTBU (aBIICHHE).
Bompoc Ne2

OOBsicHUTE, TOYEMY ITPH JABIXKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKJIOHSETCS BHYTPh MMOBOpoTa. Kakue CHIbl BBI3BIBAIOT ATOT
HAKJIOH M KaK OHH BIUSIOT Ha YCTOHYHUBOCTB CyqHA?

Ortset: Haxiion xopiryca Cy/iHa BHyTPb IIOBOPOTA BEI3BAH JICHCTBHEM HIEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIIUX IIPH ABIKCHUH
10 KPUBOJIMHEWHOH TpaekTopun. Koraa cyqHo moBopadnBaeT, IEHTPOCTPEMUTENbHAS CHIIa TSIHET €ro K CHTPY MOBOPOTAa,
3aCTaBIISAA KOPITYC HAKIOHATHCS BHYTPh. DTOT HAKJIIOH KOMIICHCHPYETCSI CHJIAMU IIaBy4eCTH, JCUCTBYIOIIMMHE CHU3Y BBEPX,
KOTOPBIE CTPEMATCSI BEPHYTh CyIHO B BEPTHKAIBHOE MOIOKEHNE. Y CTOHYMBOCTE CyIHA 3aBUCHT OT COOTHOIIECHHS 3THUX CHI: 4eM
CHIIbHEE HAKJIOH, TeM OOJIbIIIe BEPOSITHOCTh OTEPH YCTOWYNBOCTH. BaxHbIMU (hakTOpamH, BIUAIOMIUME Ha YyCTOHIUBOCTB,
SIBJISFOTCSI BBICOTA [ICHTpa Macc Cy[Ha, popMa KopIryca U pacipeaeieHuie rpy3a.

Bonpoc Ne3

Kaxkoii 3aK0H ONUCHIBAET 3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Ae(OpPMAIMHU MPYKUHBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3akon boitna-MapuoTra

IMpaBubHEIT 0TBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxoe ycTpoiicTBO peodpa3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JIEKTPUICCKYIO?
a) JlnHamo-MarmHa

b) Tparcdopmarop

¢) AKKyMyJsiToOp

d) Kongencarop

IIpaBusbHEIA OTBET: a) JJMHAMO-ManInHa

Bompoc Ne5

Kaxwe u3 mepeuncieHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTePHAIOB?
a) Bricokas 31eKTponpoBOANMOCTD

b) CocoOHOCTh COXpaHATh OCTATOYHYI0 HAMATHUYEHHOCTh

¢) Huskas MarHnTHas IPOHHUIIAEMOCTD

d) Hanmuuue momeHOB

IIpaBusbHbIe OTBETHL: b, d




Bompoc Ne6

Kaxkuie BeTMYHMHBI SBISIOTCS OCHOBHBIMH NTApaAMETPaMHU COCTOSHHS TEPMOIUHAMHYCCKON CHCTEMBI?
a) Temmieparypa

b) O6Bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusbHBIE OTBETHL: a, b, d

Bonpoc Ne7
YcTaHOBHTE MPAaBIIIBHYIO TOCIIEI0BATEIBHOCTD CTAANI IBIDKCHUS Tella, OPOIICHHOT0 TOPH30HTAIBHO ¢ HEKOTOPOI HadalbHOMH
CKOPOCTBIO.

1. Teno ABMWXKETCSI paBHOMEPHO BJIOJIb TOPU3OHTAJIBLHON OCH.

2. Teno HaunHAaeT ABUraThCS MOJ JNEHCTBHEM CHJIBI TSHKECTH.

3. Teno KOCTUrIO NOBEPXHOCTH 3EMIIU.

4. l'opu3oHTanbHOE ABMXKEHUE 3aMEIICTCSl M3-32 CONMPOTUBIICHHUS BO3JyXa.

IIpaBunbHas nocnenoBarenbHoCcTh: | > 4 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD JEUCTBUI ITPU U3MEPEHHUH IEKTPUUECKOTO COMTPOTUBIIEHUS PE3UCTOPA METOZOM aMIIEPMETPA U
BOJITMETDA.

1. IToaxmOUYNTh HCTOYHMK MUTAHUS.

2. V3MepuTh HamnpspKEHUE HA PE3UCTOpE.

3. INonkarounTh PE3UCTOP MOCIEAOBATENBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputs culy TOKa B LEMNH.

5. Paccunrtate compotuBieHue mno 3akoHy Oma.

[IpaBunbHas mocnenoBaTeibHOCTh: | >3 —4 —>2 — 5

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUCCKHMH BEIMYNHAMH U MX CUMBOJIaMU B MexayHaponHoit cucreme equautl (CH).
®duznyeckasi BEJIMYMHA CumBon
a)yCmma 1)F

b) PaGora 2) W

¢) MomHocTh 3)P

d) DnexTpudeckuit 3apsan 4)Q
IIpaBuUIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SIBICHUSIMH U YCTPOICTBAMH, UCTIOJIB3YIOIUMHU ATU SBICHHUSL.
dusnueckoe sIBICHUE VYcerpoiicTBo

a) DJIEKTPOMAarHuTHass MHAYKLUS 1) TparchopmaTop
b) ®oTordpdext 2) ComHeunast Garapes
¢) Pezonanc 3) LC-koHTyp

d) TepmoanekTpruIeCcTBO 4) Tepmonapa
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemectp

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET P MPOXOXKICHUN Yepe3 IPU3MY paslaraeTcs Ha ClieKTpaibHble [[BeTa. Kakue npuHIMITEL 1exat
B OCHOBE 3TOT'O SIBJICHUA?

Ortgert: benblii cBeT mpeacTaBisieT co00i cMeCh BceX BUAUMBIX IIBETOB CIIEKTpa. [Ipu MpOX0XKIeHUH Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a PA3IMYHON CKOPOCTH PACIPOCTPAHEHUS KaXKA0TO LIBETa B MaTepuaie Mpru3Mbl. JTO SIBIIEHHE U3BECTHO Kak
Jucnepcus cBera. PaziauyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO MPUBOAUT K UX Pa3eNCHUIO U
00pa30BaHMIO PAIyTH IIBETOB.

Bompoc Ne2

OnumuTe NpoIecc paJnoakTUBHOTO pacmana u 00bSICHUTE, KaKHue BHIIBI PAIHMOAKTHBHOTO paciajia CyIecTByoT. Kakue mpoIyKTh
00pa3yroTcs B pe3yibTaTe KaxIoro Buaa pacnana’?

OtBeT: ParoakTUBHEIH pacmag — 3TO MPOLECC CAMOMPOM3BOJILHOTO MPEBPAILCHUS HECTAOMIIBHBIX SIICpP B CTAOMIIBHBIC ITyTEM




BBIOpOCA INIEMEHTAPHBIX YAaCTHI[ MJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIA PaAMOAKTUBHOTO pacnaja: aib(da-
pacman, Oera-pacriaj U raMma-u3irydeHue. Anbga-pacna] IPUBOJUT K 00Pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM M YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HEWTpOHa B IPOTOH WM IIPOTOHA B HEHTPOH
C BBIJICJICHUEM IIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIEHHE SHEPTUH B BHJE (DOTOHOB
BBICOKOM 3Hepruu 6e3 U3MEHEHHs COCTaBa Afpa.

Bonpoc Ne3

Kakoii 13 nepeuncieHHbIX 2IEMEHTOB 00Ja1aeT HanOobIleil aTOMHON Maccoit?
a) Bomopon

b) 'enwmid

¢) Yraepon

d) XKenezo

ITpaBunbHbiii otBeT: d) XKeneszo

Bomnpoc Ne4

Kakoii npubop ncnons3yercst a1t HabII0eHHs 3a TIOBEACHUEM MUKPOYACTHUILL, TAKMX KaK JICKTPOHBI?
a) Muxkpockon

b) LukaoTpoH

¢) DIEeKTPOHHBIA MUKPOCKOI

d) Pagmonokatop

[IpaBUIBHEIA OTBET: ¢) DIEKTPOHHBIH MUKPOCKOII

Bormpoc Ne5

Kakwe 13 mepeurcaeHHBIX YCTPOWCTB UCIIOIB3YIOT IPHHIKITEI ONITHKA?
a) JIazepsr

b) Pamapsr

¢) Teneckormbl

d) ®oroxameps

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kaxue 13 nepeyrcieHHbIX YaCTHI] y4aCTBYIOT B SIICPHBIX PEaKLHsX?
a) DIEeKTPOHBI

b) [TpoToHbI

c¢) Helitponst

d) [Tosutponsr

ITpaBuitbHBIC OTBETHI: b, C

Bomnpoc Ne7

YcraHoBHUTE MPaBUIIBHYIO MOCIIEIOBATEILHOCTE COOBITHI IIPH 00Pa30BaHUH PALY’KHOTO CHIEKTpA!
1. Benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMiIsieTcs U OTPakaeTcss BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM M Pa3/laracTcs Ha OTAETbHBIC I(BETA.

4. YesioBeK BUIUT pajyry.

IIpaBunbHas nocinenoBarenbHoOCTh: 1 -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENEHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BricBOOOXKIEHNE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHE HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEX/IY BUIAMH PaAHOAaKTHBHOTO paciiaia ¥ 00pa3yronMMuUCs JaCTUIIAMH:
Bun pacnana O0pa3yrommecs: 4acTHIIbI
a) Anbpa-pacran 1) ITo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3nydenue 3) OnexTpoH

d) bera-muttoc-pacnan 4) I'amma-otoH
[TpaBuIBHOE COOTBETCTBHUE:

a) - 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0




YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUCCKUMHU SBICHUAMH U IPUMEPAMU UX UCTIOIb30BaHHUS:
dusnueckoe sBICHUE
a) dudpaxmus ceera 1) CD/DVD-mpourpsiarens

b) SAnepusiit cuares 2) Conaie

¢) PannoakTuBHBIA pacnan

d) dayopecueHys

IIpaBun
a)— 1)
b) — 2)
c) —3)
d)—4)

BHOC COOTBCTCTBHC!

[Ipumep ucnonp3oBaHMs

3) AToMHas >JeKTPOCTaHLIUS
4) JItoMUHECIICHTHBIE JIaMIIbI

6.4. Meronmueckune MaTepuaJibl, ONpeaesonue npoueaypbl OHeHUBaHUuA

Mertoauka OlleHKH dK3aMeHa 10 JUCLIUIIIMHE
Teoperudeckas 4acTh dK3aMeHa MO AUCIUILTHHE MPEACTABIIET COO0M KOMILICKC BOMPOCOB HA YCBOCHHE IPOUICHHOTO MaTepHaa -

TCPMUHBI, ONIPEACITICHNU A, 3aKOHBI.

B pamkax TeopeTHuecKoi 9acTu 0Oydaromuiics, Ui KaKaA0ro 3a1aHus, (GOpMyIUpyeT IPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHie CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue

CUYHUTAETCSl HEBBITIOJIHEHHBIM.
IIpakTHyeckas 4acTh dK3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTY IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOTO paszena.
OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPEOOBaHUIMH.

5 (oTaM4HO) >85

4 (xopo

1m0) 75+84

Bce 3agaHus BBIOIHEHBI B COOTBETCTBUM C Tpe6OBaHI/I$[MI/I, B ITOJIHOM 00beMe U 6e3 OImmnboK.
Bce 3amaHns BEITTOTHEHBI B COOTBETCTBHH C Tpe6OBaHI/I$[MI/I, B 00BeEME JO0CTaTO4YHOM JJIA O6HIGFO

(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 O3 OmHOOK.
3 (YIOBIETBOPUTEIHHO)
JOCTaTOYHOM JUIs 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI
2 (HeyIOBIETBOPUTEIHHO)
JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HroroBblii Gaut 3a 3k3aMeH BBICTABILSIETCS 110 OLICHKE XyALISH yacTH. B CIIOpHBIX ciiydasx nperoaaBartelb BIPaBe 3a/1aBaTh
YTOYHSIOIINE BOIIPOCH U JaBaTh JOIOJHUTENFHBIC IPAKTHIECKUE 3aTaHHA.

50+74

<50

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE
3aueT Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.
MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT
CTyneHT IOJKEeH BBIIOJIHUTG U 3aIIUTUTH BCE 1JaOOpaTOpHbIE PabOThI, IPeIyCMOTPEHHbIE TIPOrPaMMOI TUCIUIIIHHBL.

JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l(I[Oﬁ pa6OTI>I B J'Ia60paTOpHOM MPAKTUKYME, a TAKXKC BBIIIOJIHCHHUS TCCTOBBIX 3a£[aHPII>i 10 TEMEC
paboThI HA YCMOTPEHHE MPEoIaBaTeseH.

BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEMe

BrimoaaeHo MeHee ABYX 3alIaHPII71 B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I, B 00BEME

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 PexoMenayemast 1uTeparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3nmarenscTBO, TOI

JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa

JI1.2 | CurumosB Brnagucnas | Onruxa. @usnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa

JI1.3 | Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.

JI1.4 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CT'YBT,

Curumos, E.T.
Tpoiakuna, A.C.
SIpocnasuesa

2017




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.

TTomerenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u
CaMOCTOSITENLHOM paboThI | 0OeCTeUnBaIOIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
00yJaronxcs YHuBepcuTeTa.

YuebHas ayJAUTOpHs Jutst | AyauropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEACHUS 3aHATHI

IMPAaKTUYCCKUX 3aHATUI




