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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U

MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

beszonacHocTh KU3BHCACATCIbHOCTU

222

BeposiTHOCTE M cTaTHCTHKA

223

Oduocodus

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUA JTUCIUITJINHBI

(MOZY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH NONUCK, KPUTHYECKU aHAJIU3 ¥ CMHTe3 HHPOPMALMH, NPUMEHSTh CUCTEMHBIH MOAX0 A
pelleHusi MOCTaBJIEeHHbIX 32124

VK-1.1: OCyLI_lCCTBJ'IHCT IIOMCK U CUHTE3 HOHy”leHHOﬁ I/IH(I)OpMaLII/II/I T pCHICHUA ITOCTAaBJICHHBIX 3a1a4

YK-1.2: IIpoBomut KpuTHYECKNI aHATH3 HH(GOPMAIIIY IIPH PELICHIH IIOCTABICHHBIX 33129

VYK-1.3: IIpuMeHsieT CUCTEMHBIH MOAXO0/ AJIs PelleHHUs TIOCTaBIEHHbIX 3aa4

B pesyibTate 0CBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JIKEH

3.1|3nats:
3.1.1| - ¢usmveckre OCHOBBI MEXaHUKH;
3.1.2 | - OCHOBHBIC OHSATHS, 3aKOHBI M MOJICTIH MEXaHUKH, JICKTPUYECTBA M MarHETH3Ma, KOJICOAHHI U BOJIH, KBAHTOBOIA
(U3NKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIMHAMHUKH, OTITUKH, ATOMHOW M SJICPHON (DU3UKHY;
3.1.3 |- METOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHUS B (PU3HMKeE.
3.2 | YmeTh:
3.2.1 | ucronp30BaTh (PU3NUECKUE 3aKOHBI IPU aHAIM3E U pelleHHH Ipo0ieM NpodecCHOHAIBHON A TENEHOCTH
3.3 | Baagerb:
3.3.1 | meTomamu ipoBeIeHNS (PU3NIECKUX W3MEPEHNIT, METOJaMHU KOPPEKTHOH OLIEHKH IOTPEIIHOCTEH TIPH MPOBEACHUN
(U3HIECKOro 3KCIePHMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HauMeHoBaHue pa3ienoB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Pasnen | Pasmen 1. OcHOBBI MEXaHHUKH
Jlex Kunemaruxka /Jlex/ 1 4 JI1.1J11.4 0
Cp Kunematuka nocTynaTeabsHOTO M BpallaTeabHOTO JBIKEHHS 1 8 1.4 0
MaTepHabHOI TOYKH U TBepaoro Tena. /Cp/
Jla6 OCHOBBI METOJIOB 00paOOTKH PE3yIbTATOB U3MEPEHUHN (HU3NISCKUX 1 2 JI1.4 J11.6 0
BennunH. OmpeeneHne IUIOTHOCTH TeJl MPaBWiIbHOM Gopmbl.  /J1ab/
Jlex Junaamuka /Jlex/ 1 4 JI1.1J11.4 0
Jla6 Onpenenenne YCKOPEHUs CHIIBI TSHKECTH 110 crtoco0y beccenst. 1 4 JI1.4 J11.6 0
OmnpeneneHue MOMEHTA HHEPIIMU MAaXOBOTO KoJIeca THHAMHICCKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JTMHAMUKH BPAIIaTeILHOTO
JIBYDKEHSI ¢ TIOMONIbIo MasiTHrka O6epOexka. /J1ab/
Cp JlMHaMuKa OCTyNaTeabHOro IBMKEHUS Tell. OCHOBHBIE TEOPEMBI U 1 10 J1.4 0
3aKOHBI. JI[MHaMUKa BpalaTeIbHOTO ABHKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/




Jlex Mexanuueckue KoyiebaHus 1 BOJIHbI /JIex/ JI1.1J11.4
Cp Tlapmonnueckue konebanus. 3aTyxaromue konedanus. ClioxeHue 8 JI1.4 J11.6
konebanuii /Cp/
Paznen | Pa3zmen 2. OcHOBBI MOJIEKY/ISIpPHOI (PHU3UKHU
Jlex MonekynsapHO-KHHETHUEeCKas Teopust /JIex/ 4 JIT.1J11.4
Cp MonexynspHo-KHHeTHUecKas Teopsi OCHOBHOE ypaBHEHUE 6 JI1.4
MOJIEKYISIPHO-KUHETUIECKOW TEOPHU HIICATLHOTO Ta3a. DIEMEHTBI
craructuku MaxkcBesuia u boneimana. /Cp/
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ 4 JI1.1J11.4
JIab H3mMepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO QHIINEHTa 2 JI1.4 JI1.5
Ilyaccona mo (a30BbIM cooTHOIIEHUSM. OnpeeieHrne OTHOLICHUS
YICTBHBIX TEIIOEMKOCTEH BO3/IyXa, U3MEPEHHBIX MPH MOCTOSHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe Metoiom Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEpMOAMHAMUKH. AHAIIU3 IEPBOTO ¥ BTOPOTO HaYall 6 JI1.4
TepmoarHaMuKku. Tertosele MamuHs! /Cp/
Pazgen | Pa3zgen 3. DiekTpoMarseTusm
Jlex Onextpoctaruka /JIex/ 2 JI1.1J11.4
JIa6 HccnenoBanue >MeKTpocTaTHUIECKOTO moiist. OnpeneneHne eMKOCTH JI1.4J12.1
KOH/IEHCATOPOB METOIOM OAITMCTHYECKOTO rajbBaHoMeTpa /J1a6/
Cp OnekTpocraTrueckoe mnone. HanpsbkeHHocTh  noreHuan. [puanun 8 JI1.4
cynepnosuiun. [Ipumenenune teopemsl ['aycca st pacyera
AIEKTPUUYECKHX TOJIEH. DIEKTPOEMKOCTh YeTUHEHHOTO MTPOBOAHUKA U
IJIOCKOTO KOHIIEHCaTopa. DHEeprHs dIeKTpocTaTiHueckoro moss /Cp/
Jlex OnexkrpoauHamuka /Jlex/ 2 JI1.1J11.4
JIab H3MepeHue conpoTUBIEHUS U ONIpeesieHIe YAECIbHOTO CONMPOTUBICHUS 2 JI1.4J12.1
npoBoHUKA. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuusiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 6 JI1.4
noctostHHoro Toka /Cp/
Jlex Marnutoctatuka. MaruuTtHas HHIyKus /Jlex/ 6 JJ1.1J11.4
Cp MaruruTtocTaTtika. MarautHoe moje. 3akoHs! Ammepa, buo — Caapa — 6 1.4
Jlannaca u mosHoro Toka. Cuia JlopeHiia. JIBHyKeHHE 3apsyKEHHBIX
4acTUI] B MarHuTHOM TtoJie /Cp/
JIa6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONIEH HAMPSHKEHHOCTH 2 JI1.4
MarHuTHOTO 1ojist 3emiu. /J1ab/
Cp Marnutnas uaaykuus. Teopema Maxkcgenna. SIBnenue 6 JI1.4
ANIEKTPOMAarHUTHON HHAYKIMU. CaMOUHIYKIHS. VIHIyKTHBHOCTB.
DKCTPaTOKH 3aMBIKaHUS M Pa3MbIKAHHSI AIEKTPHICSCKOM IIETTH.
KoneGarenpHbIH KOHTYp. DIeKTpoMarHuTHEIE Koebanus /Cp/
HKP Texymmuit korTposs /MKP/ 2 JI1.4
Pazgen | Pasgen 4. OnTuka
Jlex Omsnueckas ontuka /JIex/ 6 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI TeOMeTpHUYecKOi onTuku. MHTEpdepeHus u 20 JI1.4
nudpaxnus ceera. [lonapuzarus ceera /Cp/
JIab Omnpepenenue ri1aBHOro (POKYCHOT0 paccTosHUS TuH3. Onpenenenne 8 J1.2J11.4
ToKa3aTeseH mpeoMIICHHS KHUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IydeHHUS Jla3epa IpH TOMOIIN
nudpaknuoHHON pemeTkd. /J1ab/
Jlex KsanroBas onrtuka /Jlek/ 4 JI1.1J11.4
Cp KganToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus u Gporoaddexra /Cp/ 18 JI1.4
JIab OmnpeneneHue TeMIepaTyphl paCKaJCHHOTO TeJIA OITHIECKIM 4 J1.2J11.4
meronom. /J1a6/
UKP Tekymmit koutpons /UKP/ 2 JI1.4
Paznen Pasjnen 5. Atomuas u siiepHas pusuka
Jlex Crpoenue aroma /JIex/ JI1.1J11.4
Cp Crpoenue atoma KBaHTOBas mpupo/a cBeTa U BOIHOBBIE CBOMCTBA 18 1.4
yactur /Cp/
Jla6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 4 JI1.4 JI1.5
HccrenoBanue CIeKTPOB UCITyCKaHUSI BOJOPOJIA H OTIPEISIICHUE
noctossHHON PunGepra /J1a6/
Jlex Snepnas ¢pusuka /Jex/ 4 JI1.1J11.4




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 2 16 JI1.4 J11.5 0
peakuun /Cp/

HKP Texymuit kouTpoas /MKP/ 2 2 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTH! KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPIOTO Tena. TpaeKkTopus, AIHHA
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE yeKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bubl cuil B MEXaHMKe: TPEHUs, YIPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse crnbl. BHeNIHNE 1 BHYTPEHHNE CHIIBL. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKO# cucteMsbl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

Pabora nocrostHHOM M epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIBI Yepe3 KPUBOJIUHEHHBIA HHTETpall. MOIIHOCTh. DHEPrUs Kak
YHUBEpCAJIbHAS Mepa PA3TUIHBIX (OpM JBHKECHUS U B3auMoJieicTBUs. KnHeTH4eckas S3HEpPrusi MEXaHUIEeCKOW CUCTEMBL. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoOMEHT HHEPIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATeNbHOTO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABUKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
HMITYJIbCA U €T0 CBSI3b C M30TPOIHOCTHIO MPOCTPAHCTBA.

3aKoH BCeMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATEHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JefcTByIOIIEeH Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHE bepHysum u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus 1 uX XapakTepuctuku. JuddepeHnnanibaoe ypaBHeHHE TApMOHHYESCKHX KojieOanuid. [IpyKnHHBIH,
(u3muecKkuil 1 MaTeMaTHIECKUI MasTHUKH. DHEPIUsl rTapMOHHYIECKUX KoieOanuil. ClloxeHne TapMOHHYECKHUX KOJIeOaHHi OHOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPIICHINKYISIPHBIX Koebanuid. ®urypsl JInccaxy. 3aTyxaronye 1 BEIHYK/ICHHEIE KoixeOanus. PesoHaHC.
BonHoBBIE TIporiecchl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIIPYToit cpefe. [IpononsHble 1 ONEpEeTHbIC BOTHEI.
YpaBHEHHE TIIOCKOH Oeryieil BOTHbL. JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekyasipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uzaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

OneMeHTHI cTaTUCTHYeCKOl (hu3uky. 3akoH MakcBema A pactpeieNICHNsT MOJIEKYIT HAEATbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMana 11 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHUI ¥ CpeIIHSAS JUTMHA CBOOOJHOTO MTPoOEra MoJIeKyIl.

OmnsitHOe 0o60ocHOBarMe MKT. /Tuddy3ust, TeIronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepmMonuHaMHUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICATFHOTO Ta3a OT BI/IA Mporiecca. [IpuMeneHne mepBoro Hagaiga TePMOIMHAMUKH K
usomnpoueccam. AnuabartHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6paTumble 1 HeoOpaTtuMsble mpouecchl. ukin KapHo n ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJKOBAHHE.

Cutel ¥ OTEHIINATBHAS YHEPTHUS MEKMOJICKYJIIPHOTO B3anMOAEHCTBUS. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue BaH-nep-
Baanbca. dazossle nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U KUIAKOTO COCTOSHUIMA
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunisapHele siBICHUS.

Paznen 3. DnexTpomMarHeTusm

Tewma 3.1. DnexTpocraTka

3akon Kymona. HanpsnkeHHOCTE M CHIIOBBIE JIMHUH HAPSHDKEHHOCTH 3JICKTPUYECKOTO 1ois. [IpHHINIT Cymiepo3nm
aeKkTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoi 3apsoB. II0TOK BekTopa HaIpsSKEHHOCTU
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cui a1eKTpruuecKoro noJjs o nepeMeleHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTU. [loTeHIanbpHbIi XxapakTep
ANIEKTPOCTATHUYECKOTO oI, [oTeHITHAaN AIIeKTPIYEeCcKOro NoIs. DKBUIOTECHIIHANEHBIC TOBEPXHOCTH. CBSI3b MOTEHITHANA C
HaNPSHKEHHOCTBIO MOJISL. DIEKTPUIECKOe MOoJie B AMANEKTPUKaxX. TUIIBI TUAIEKTPUKOB. Buabl monspuszanuu. Bekrop nonspusanuu.
ITpoBOOHMKHM B 3JIEKTPOCTATHUECKOM IOJIE. DIEKTPOEMKOCTh MpoBoAHKKA. KoHaeHcaTopsl u ux Buabl. GopMmyria miI0cKoro
KoHJeHcaTopa. CIiocoOBI cCoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bEMHAs MIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoarHAMHKA

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma Toka. Bexrop miotHoctu Toka. 3J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MOIHOH 1eri. CONpOTHBIICHHE W IIPOBOUMOCTH IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota 1 MommHOCTb 3sekTprueckoro Toka. 3akon [xoyns-Jlenna. [Ipasuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 Maruurocratuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MarautHas unaykius. Teopema MakcBeria

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumyeHHocTh. MarHuTHas IpOHNIIAeMOCTD BetiecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
YpapHeHust MakcBeiuia B HHTerpainbHOi (opme.[loHaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ MOJHOE COIPOTHUBIICHHS IIETTH TePEMEHHOT0 ToKa. 3akoH OMa JUIs enH IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoneOanus. ['apMoHnYecKue, 3aTyxaromue 1 BIHYXICHHbIE Kosiebanus. [loHsTie o pe3onance.
OJeKTpOMarHuTHHIE BOJIHBL M UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n3o0paxeHuit.
Tonkue nmunzel. @opmyna nun3sl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus cBeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOM TONIIMHEI K PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHIn B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpaHcTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [loustue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPAXKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckyccTBeHHas onTrdeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndecky akTHBHBIE BemiecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiist) cera. 3akoH byrepa.

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-[[xuHca.

SBnenune poroaddexra. Buenrauit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHETO (oTo3DhheKTa.
Macca n ummnyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT NEHCTBHS, YCTPOHCTBO M IIPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX MUCITYCKAHHUS U MOTJIOIIECHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak nMposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalu3Ma cBOiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CloETaHHOE U BRIHYXICHHOE M3mydeHne. [loHsTrne 06 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
W3ITy9eHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U ITPONCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aTOMHBIX sifiep.IIoHsTHE O IAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOaKTUBHOCTS. JlefieHHe TSKENbIX saep.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSIECPHBIX PEaKIMil. DeMeHTapHbIe YacTHLBL. VX kmaccuduxanmys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB




Brinonnenue u 3amuTa 1a00paTopHbIX padoT
BeimosiHeHHE caMOCTOSITENBHBIX padoT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

VYK-1: CriocobGeH ocymecTBISITh TOUCK, KPUTHYECKH aHaTIN3 ¥ CHUHTE3 UHPOPMAITUH, IPUMEHATh CHCTEMHBIH TTOIXOJT IS
peLICHUsI TOCTABICHHBIX 3324

1 cemectp

OTKpBITBIE BOTIPOCHI

Bonpoc Nel

IloyeMy cKOpOCTh MaJCHHUs TNl B BAKYYME HE 3aBHUCHT OT WX Macchl? ONUIINTE, KaKKe CHIIbI ICUCTBYIOT Ha TEJO, KOTa OHO MajaeT,
Y KaK 3TH CHJIBI BIUSAIOT Ha YCKOPECHHUE Tea.

OtBet: CKOpOCTh TaJIeHHS Tel B BAKYyM€ HE 3aBUCHT OT X MacChl OJlaroiaps 3aKoHy BceMupHOro taroteHns HptotoHa. CoriacHo
9TOMY 3aKOHY, CHJIa TSHKECTH JEMCTBYET Ha BCE TeJla OIMHAKOBO, MPOMOPLMOHANBHO UX Macce. OJTHaKO, MOCKOJBKY Macca TaKkKe
omnpenenseT HHEPTHOCTh Tea (CONMPOTUBIICHUE N3MEHEHHIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCIIBITHIBACT TENIO, OKa3bIBACTCS
MOCTOSIHHBIM ¥ HE 3aBHCSAIIMM OT Macchl. OCHOBHBIC CHIIBI, JICHCTBYIOIIME HA MAJAOIIEe TS0, — JTO CHIIA TSHKECTH H
COIPOTHBIICHHUE CPebl (B Clydae OTCYTCTBHSI Cpe/ibl, KaK B BakyyMe). B Bakyyme CONPOTHBIEHHE OTCYTCTBYET, U €JUHCTBEHHBIM
(haxTOpOM OCTaeTCsl TpaBUTALIMSI, KOTOPasi yCKOPSIET BCE Tella OIUHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3LyX B KOMHATE UMEET OCTOSIHHYIO TEMIIEpaTypy, XOTs TeMIIepaTypa CTeH KOMHAThI MOXKET MEHAThCs. UTo
MPOUCXOJUT C IHEPrHell MoeKya Bo3ayxa?

Ortset: TemnepaTypa Bo3yxa B KOMHATE MOAAEPKUBACTCS TOCTOSHHON Oyiaromapst mporeccy TEIUIONepeaadd MeXK Ly BO3IYXOM
creHamu. Korzia cTeHBI HArpeBarOTCS WM OXJIAXKIAIOTCS, OHHU IepeJaroT TEIUIO BO3AYXY, KOTOPBIH, B CBOIO O4epenb, paclpeaeisieT
9Ty SHEPTHIO CPEH CBOUX MOJeKynl. OnHaKo nu3-3a 00NbpIIOro 00bemMa Bo31yxa U €ro ClIOCOOHOCTH IepeMELINBATLCS, N3MEHEHHUS
TEMIIEPATyphI CTEH HE MPUBOIAT K 3HAYMTENIbHBIM U3MEHEHUAM TEMIIEPATYPHI BO31yXa B LIEJIOM. DHEPrHs MOIEKYN BO3oyXa
nepepacipesesieTcs TakKuM 00pa3oM, 4TO CPeAHs KHHETHUECKAs SHEPTUSI MOJIEKY (KOTOpasi ONPEAENseT TEMIIEPaTypy) OCTaeTcs
[IPaKTUYECKU HEN3MEHHOM.

3aKpBIThIE BONPOCH! C OJTHUM NIPABIIIEHBIM OTBETOM

Bonpoc Ne3

Kaxkoit 3ax0H onuchIBaeT B3auMOEIICTBHE ABYX TeN, HAXOAAIIUXCS O] JEHCTBUEM CHIIBI TSXKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c) 3akoH 'yka

d) 3akoH BCEMHUPHOTO TATOTCHHS

IMpaBuibHEIT oTBeT: d) 3aKOH BCEMHPHOTO TATOTCHUS

Bonpoc Ne4

Kaxkoe ycTpolicTBO UCTIONB3YeTCs U1l U3MEPEHHUS CUIIBI TOKA B DJIEKTPHYECKON 1iemu?
a) Ammepmerp

b) BoneTmeTp

c) Ommerp

d) T'amsBanOMETD

[IpaBuIBHEIA OTBET: a) AMIIEpMETP

3aKpBITBIC BOIIPOCHI C HECKOIBKUMH IIPaBUIIBHEIMHI OTBETAMH

Bompoc Ne5

Kaxkue u3 nepedncieHHbIX (JaKTOPOB BIUSIOT Ha COCTOSHUE BellecTBa (Ta3000pa3Hoe, )KUAKOE, TBEpIoe)?
a) Temmieparypa

b) daBnenne

¢) O0vem

d) MomnsipHast macca

¢) Cuia mpuTsHKEHHST MEKTy MOJIEKYJIaMU

f) Xummueckuit cocras

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne6

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

b) BoneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp




IIpaBusIbHBIE OTBETHL: @, b, €

Bompocs! Ha ycTaHOBIEHHE TOCIEI0BATEIEHOCTH

Bomnpoc Ne7

YcraHOBHUTE NPaBUIIBHYIO MOCIIEIOBATEIBHOCTD STAIIOB JBU)KCHUS TeJa, OPOIICHHOTO BEPTHUKAIBLHO BBEPX.
Teno mocTuraeT MakKCUMabHOH BBICOTHI.

Teno HauMHAET ABMKECHHE BBEPX.

Teno nBHXKETCS BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

Temno Bo3Bpamaercst B ICXOAHYIO TOUKY.

HpaBI/IHLHaH IOCIE0BATENIBHOCTE: 2 =3 — 1 —>4 — 5

PN

Bompoc Ne§

YcTaHOBHTE PaBIWIIBHYIO MTOCIIETIOBATELHOCTH MPOIECCOB, MPOUCXOSIINX PU paboTe TpaHCPopMaTopa.
MarauTHbIM IOTOK U3MEHSAETCS.

Bropuunas 0OMOTKa reHepUupyeT JIEKTPUUIECKUN TOK.

BropuyHas 0OMOTKa MOTyJaeT MepeMeHHBIH TOK.

Bo BropmuHoit odMoTke Bo3HmKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MIEPBUYHYIO OOMOTKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENBHOCTE: S —»> 1 -4 — 2 — 3

Nk =

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAMHE U MX OMPEICTICHUSIMHU.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHUE

b) Cuna 2) BenmuuHa, XapakTepusyromas JBHKEHUE Tea

c) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) Cxopocthb 4) V3MeHeHre TOJIOKEHUS TeJla OTHOCUTENIBHO BPEMEHHU
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHATE COOTBETCTBHE MCKIY (1)I/ISI/I‘JCCKI/IMI/I BCJIMYMHAMHU U UX CANMHHUIAMH U3MCPCHUA B Me)x)lyHaponHoﬁ CHUCTEMC CIIMHUIL

(cn.

dusnyeckad BeIuUnHA Enununa uzmepenus
a) DIeKTPUYECKUM 3apsiy 1) Kynon

b) HanpspkeHHOCTS 3mekTpudeckoro nonst 2) Heroron/Kynon
c) IoTeHmman 3MeKTPUIECKOTO MO 3) BonsT
d) EMKoCTh KOHIEHCAaTOpa 4) daparn
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE IPUHITHAI pabOTHI JIMH3HI U KaK OHA GopMupyeT H3o0paxkeHue npeaMera. Kakue mapameTphl THH3BI ONPEAEITIOT
Ka4ecTBO M300parkeHHs?

Ortsert: JIun3a paboTaeT Ha OCHOBE IpesioMiIeHHs cBeTa. Koraa cBeT MpoXoAnT 4yepes JIMH3Y, OH U3MEHSCT HalpaBJICHUE CBOETO
pacmpocTpaHeHHs U3-3a PAa3HHUIBI CKOPOCTEH CBETa B BO3AYXE M MaTepHalIe JIMH3EL. DTO MO3BOJIAET JIMH3E COOMPATh MITH PacCeHBaTh
Jy4H cBeTa, hopMupys n3odpaxenue npeamera. OCHOBHBIMH ITapaMeTPaMH JIMH3bL, OIPEASIISIONNMI Ka4eCTBO H300paXEHUS,
SBJISIIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKa3aTellb IPEIOMIICHHS MaTepuaia 1 auaMerp. Yem MeHble poKycHOE pacCTOsIHUE, TEM
CHUJIbHEE JIMH3a COOMPAET CBETOBBIC JIydH, co3/1aBast 4ETKoe n3o0paxxenue. [lokazarens nNpenomMiIeHHs BIMACT HA Yroll OTKIOHCHUS
Jydei, a OONBIIOH TaMeTp YMEHBIIAET HCKAKEHIS M YBEIMUUBACT IPKOCTH H300paXKEHS.

Bompoc Ne2

Onwumute Moens atoma bopa u 00bsICHUTE, KaKUM 00pa3oM OHa OOBSCHSCT CIICKTP M3TyICHHUs BoAopoaa. Kakue orpaHuueHus
HMEET 3Ta MOJICIIH?

Oteet: Mogens aroMa bopa npezrmnonaraer, 4To 3JIEKTPOHBI BPALIAIOTCSI BOKPYT spa IO CTAI[HOHAPHBIM OpOHUTaM, HAXOIsICh Ha




(hPMKCUPOBAHHBIX 3HEPreTHUECKUX YPOBH:X. [Iepexos aeKTpOHOB MEX Y STUMH YPOBHSAMH COIMPOBOXKAACTCS U3TyUCHUEM HITH
HOTJIONIEHHEM KBaHTOB CBETA, YaCTOTa KOTOPBIX ONPEJEIsieTCsl Pa3HOCTHIO SHEPT Uil ypoBHEH. DTa MOZIEIb YCIIEITHO OOBSICHIET
JIMHEHYATHIH CIIEKTP BOJOPO/IA, IPEACKA3bIBasl TOYHBIC YaCTOTHI M3IydaeMbIX (hoToHOB. OHAKO OHA OTpaHWYCHA JIMIIH HPOCTHIMA
aTOMaMHU U HE YUHTHIBAeT KBAHTOBO-MEXaHIMUECKHE 3((PEKThI, TaKHe KaK CIIUH ICKTPOHA U HEOMPEASIEHHOCTh MOT0KEHHS.

3aKpBITBIC BOIIPOCHI C OJJHUM IIPABHIBHBIM OTBETOM

Bonpoc Ne3

Kaxkast u3 mepedncieHHbIX TUH3 00J1aJaeT CIOCOOHOCTBIO COONPATh MapalieNbHbIe TydH CBETa B OJJHOM TOuKe?
a) PaccenBaromas nuH3a

b) Cobuparomast TrH3a

¢) [IBOSIKO-BOTHYTasl JTMH32

d) ITnocko-Boruyras TMH3a

I[TpaBuibHEI oTBeT: b) Cobuparommas TuH3a

Bomnpoc Ne4

Kakoii anement [lepuonuyeckoii CHCTEMBbl IMEET HAUMEHBIIIUNA aTOMHBII HOMEp?
a) Bonopon

b) Ienwmid

¢) Jlutuit

d) Yriepon

IIpaBusbHEI 0TBET: a) Bomopon

3aKphIThIE BOIIPOCH! C HECKOJIBKUMHU MPABUIIBHBIMU OTBETAMHU

Bompoc Ne5

Kakwne n3 nmepeuncieHHbIX SBISHUH OTHOCATCS K onTudeckuM 3¢dexram?
a) UnTepdepennus

b) ucdysus

¢) Pedpakius

d) Pezonanc

e) Jucnepcus

) Konsekmus

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxkue a1meMeHTHI BXOIAT B COCTaB sapa aToma?
a) [Iporons!

b) Heitrponsr

¢) DIEKTPOHBI

d) ITosutponsr

€) AHTHIIPOTOHBI

IIpaBuitbHBIC OTBETHL: a, b

BOHpOCLI Ha YCTAHOBJICHUC OCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MIPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD MIPOXOXKICHUS CBETA Yepe3 COOMPAIOIIYIO JIMH3Y.
I. CBeToBbIE Jy4u CXOIATCS B (POKyce IMocie MPOXOKIACHUS uepe3 JHUH3Y.

2. [MapaniensHble CBETOBBIC JTy4d IIONAJAlOT HAa TOBEPXHOCTD JIMH3BI.

3. Ilocne mpenomileHNsl B JIMH3€ CBETOBBIE JIy4U HAUUMHAIOT CXOIUTHCA.

4. Jlyun mepecekaroT ITIaBHYI0 ONTHYECKYI OCh JTHH3BL

[IpaBuiibHAS TTOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne8

YcTaHOBHTE MPABUIIBHYIO TOCIEI0BATEIBHOCT COOBITHI, TPOUCXOISIINX IPH PATHOAKTUBHOM PacIaje alb(ha-4acTUIC.
L. OO0pasyeTcs HOBBIH JIEMEHT C MEHBIIHNM aTOMHBIM HOMEPOM.

2. SAnpo ucmyckaer anb(a-4acTHIly.

3. Yucno IpoTOHOB YMEHbIIAETCs Ha 2.

4. Uuciio HEUTPOHOB YMEHbIIAETCS Ha 2.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXK/y ONTHUECKUMH SBICHHAMH U UX ONUCAHUSIMU.

Onrtuueckoe ABIEHHE Onucanue

a) OTpaxkeHue 1) N3rubanne cBETOBHIX JIydel IpHU Mepexojie U3 OJHOH CPeAbl B IPYTryIo

b) [penomnenne 2) Bo3Bpaiienue cBeTOBOTO Jyda 0OpaTHO B Cpely IpU BCTpede C TPAHUIEH pasnena cpesn
¢) Audpaxuust 3) Paznoxenue 6enoro cBera Ha LIBETa CIEKTpPa




d) ducnepcus 4) OTKIOHEHHE CBETOBBIX BOJH IPH HMPOXOXKICHUH Yepe3 y3KYIO IIeNb UIH OTBEPCTHE
ITpaBuiIbHOE COOTBETCTBHE:!

2) —2)

b) — 1)

c)—4)

d) — 3)

Bompoc NelQ
YcTaHOBHTE COOTBETCTBHE MEXKTY YACTHIIAMH, BXOASAIIMMHU B COCTAB aTOMa, M UX CBOWCTBAMHU.
Yactrma CBONWCTBO

a) DJIEeKTpOH 1) TonoKUTENBHBIN 3apsi

b) IIporon 2) OTpunaTenbHbIi 3apsm

¢) Heiitpon 3) HeitrpanbHblii 3apsin

d) IMo3utpon 4) Nmeet maccy, OMHM3KYI0 K Macce 3JEKTPOHA, HO TIOJOKHUTENBHBINA 3apsiy
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

6.4. Meronmueckue MaTepuaJibl, Onpeae/sonme npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE PEACTABISAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu 0Oydaromuiics, U KaKa0ro 3a1aHus, (GopMyIHpyeT NPABUIIBHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMEHa [10 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEeMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPHUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0at 3a 5K3aMeH BBICTABIISETCS 1O OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENIbHbIE IPAKTUUECKUE 3aJaHUS.

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3aueT Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BBIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoiaBaTesei.

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

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3znmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBIA 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.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.4 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpoiakuza, A.C.

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 | Hukurenko Anaronuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB

Muxaun Hukonaesuu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurnmoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB

Muxaun HukomaeBuu

JlabopaTopHBIH PAKTUKYM 110 MEXaHUKE

Hoocubupck: CI'YBT,
2018

7.1.2. lonoHUTeIbLHAS JIMTepaTypa

ABTOpBI, COCTaBUTENTH

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuy,
CuHIOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIi IPaKTUKYM 1O (PpU3HKE. DIEKTPUIECTBO, MAarHETU3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH U (PU3NKH
aToMa - ydeOHas ayauTOpHs I

AymutopHas pocka; Kommmekt ywebHoit MmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHue Mokasareisi MPeJOMIICHHUS JKHIKOCTeH ¢

HpOBEICHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jasepa IIPU  HOMOIIH

3aHATHI mudpaknnoHHOW pemeTkn; OnpenesieHne KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr., OmpeneneHne TeMIepaTypsl packanéHHoro Tena; McciemoBaHue
JIMHEIUaToro crekTpa BOJOPOa U ONpesieNeHHs ToCToAHHOI Punbepra

YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekr ydeOHoW MeOeny; MynmbTuMenuiiHoe 00OpyZOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTanuoHapHbI), [TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

TTomerenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u

CaMOCTOSATEIbHOM paboThI | OOecreunBalONIMX ~ JOCTY B 3JEKTPOHHYI  HH(OPMAIMOHHO-00pa30BaTEIbHYI0  Cpemy

00yJaronxcs YHuBepcHTeTA.

YuebHas ayJAUTOpHs Juis | AynuropHast 1ocka; KoMiuiekT yae6HoN Mebenn

MIPOBEACHUS 3aHATUN

IMPAKTUYCCKUX 3aHITUI




