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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: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Xumus

2.12

HaqepTaTenLHas{ TCOMETpPHA U NHIKCHECPHAA rpa(bm(a

2.2

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

221

OOmas QJICKTPOTCXHHUKA U 3JICKTPOHHKA

222

ComnpoTtuBieHre MaTepraaoB

223

Teopm{ MCXaHHU3MOB U MallluH

224

Texamueckas TCPMOJMHAMUKA U TEIUIONIEpEaavda

225

I'upgpomexanuka

226

,Z[CTEU'H/I MallruH 1 OCHOBBI KOHCTPYUPOBAHUSA

227

Cy,[[OBBIC BCIIOMOT'aTCJIbHBIC MCXaHU3MBbI, CUCTEMBI U yCTpOﬁCTBa

228

CynoBble KOTENbHBIE U MAPOIPOU3BOISIIE YCTAHOBKH

229

CyﬂOBI)Ie XOJIOAWJIBHBIC YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AYyXa

2.2.10

DnexTpoobopyI0BaHIE CYI0B

2.2.11

OCHOBBI aBTOMAaTHKH U TCOPUH YIIPABJICHUA TEXHUIYCCKUMHU CUCTEMAMU

2.2.12

Cy}I[OBBIe JABUT'aTCIIM BHYTPECHHCT'O CTOPaHUs

2213

CynoBbie TypOOMAIIHHEI

2.2.14

TexHoIorus TEXHUIECKOTO O6CHy)KI/IBaHI/IH 1 pEMOHTA CYA0B

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

(MOAY.JIA)

OIIK-2: Cnioco6eH NpUMEHATh eCTeCTBeHHOHAYYHbIe 1 00IleMH KeHepHble 3HAHU, AHAJIMTHYECKHEe MeTO/AbI B
NnpoecCHOHAIBHOM A TeJbHOCTH

OIIK-2.1: I/ICHOHL3y€T OCHOBHBIC 3aKOHbI €CTCCTBCHHOHAYYHbIX AUCHUIUINH, CBA3aHHBIC C HpO(I)CCCPIOHaJ'ILHOfI JCATCIIbHOCTBIO

| OIIK-3: CniocoGeH NpoBOAMTL U3MepeHUs U Ha0/1100eHusl, 00padaThIBATL H NPEACTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.1: Mcnionb3yeT OCHOBHBIE METO/IBI M CPEJICTBA IPOBEACHNUS SKCIICPUMEHTAIBHBIX NCCIIEI0BaHUH, CUCTEMBI CTaHIapTH3ALUH
U cepTrdUKauu

B pe3yiabTaTe 0CBOCHUS AUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1|3nats:
3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHSA, 3aKOHBI M MOJIEITN MEXaHUKH, HIICKTPHYCCTBA M MarHETH3Ma, KOJIeOaHHH 1 BOJH, KBAHTOBOH
(U3UKH, MONIEKYISIPHOHN (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HHI3HUKH;
3.1.3 | - METOABI TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (PH3HKE.
3.2 | Ymerh:
3.2.1 | ucrronp30BaTh (GU3NIECKUE 3aKOHBI IIPH AaHATIH3E M PEIICHUH MPOOIeM MPOopeCcCHOHATBHON e TeNEHOCTH
3.3 | Bragern:
3.3.1 | MmeTonamu mpoBeeHUs PU3NYECKUX U3MEPEHUH, METOAaMU KOPPEKTHOW OLIEHKH MOTPELTHOCTEN MPHU MPOBEACHUHN
(U3HYECKOrO IKCIIEPHUMEHTA.




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. Jlunamuka /JIex/ 2 4 JI1.1J11.4 0
Cp Kunemartuka. Kunematuka nocTynaTeabHOTO M BpalaTeabHOro 2 14 JI1.4 0
JIBYDKEHYSI MATEPUAIILHON TOYKH U TBepaoro tena. /Cp/
JIa6 OnpeneneHne YCKOPEHUs CHITBI TSDKECTH 110 crioco0y beccens. Uzyuenne 2 2 JI1.4 JI1.6 0
OCHOBHOTO 3aKOHA TUHAMHWKHU BPAIIATEFHOTO ABUKEHUS C TOMOIIBIO
MmasitHuka Obepoeka. /J1ab/
Cp Junamuka J[nHaAMMKa MOCTYNATENBHOTO ABWKEHUS Tel. OCHOBHbBIC 2 20 JI1.4 0
TEOPEMBI U 3aKOHBI. [IMHAMIKa BPAIaTeILHOTO IBH)KESHUS TBEPIOTO
tena. PaboTa u sHeprus B Mmexanuke. /Cp/
Cp Mexannueckue KoneOaHus 1 BOIHBL. [ apMOHUYECKHE KOIeOaHHUs. 2 10 JI1.4 J11.6 0
3atyxarouiue konedanus. Cnoxenue konebanuit /Cp/
Paznen | Pazmen 2. OcHOBBI MOJIEKY/ISIpHOI (PU3UKHU
Jlex MornekynspHO-KuHeTHYecKas Teopusi. OCHOBBI TepMOAUHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHHE 2 20 JI1.4 0
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU HII€AJILHOTO Ta3a. DIIEMEHTBI
craructuku MaxkcBesuia u bonbimana. /Cp/
JIab V3mepenne MTHBI 3BYKOBOI BOJTHBI,CKOPOCTH 3BYKa M K03 dHIHeHTa 2 2 JI1.4 JI1.5 0
ITyaccona mo (¢a30BbIM cooTHOIIEHUsM. /J1ab/
Cp OCHOBBI TEPMOJIUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYaIl 2 20 JI1.4 0
TepMoanHaMuKy. TeruroBbie MammHs! /Cp/
Paznen | Pa3zgen 3. DuekTpomarseTusm
Jlek DrekTpocTaTuka. DiekTpoanHamuka. /JIek/ 2 2 JIL.1JI1.4 0
Cp OnekrpocraTruueckoe nosie. HanpsokenHocTh 1 noteHman. [puamun 20 JI1.4 0
cynepnosuiun. [Ipumenenune Teopemsl ['aycca st pacyera
ANEKTPUUYECKHX TOJIeH. DIEKTPOEMKOCTb YEAUHEHHOTO MTPOBOJHHUKA U
IUIOCKOTO KOHZEGHCATOPa. DHEPrHs 3JIeKTpocTaTnieckoro moist /Cp/
JIa6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHUE YIEIBHOTO COMTPOTHUBIICHUS 2 2 JI1.4J12.1 0
npoBoHUKA. /J1ab/
Cp Onexrpoaunamuka. [locrosiHubli Tok. 3akonsl OMa. K.IT.JI. nctounuka 2 20 J1.4 0
noctostHHoro Toka /Cp/
Jlex Marnutoctatuka. MaruuTtHas uHaykuus. Teopus Makcsemna /Jlex/ 2 2 0
Cp Marnutoctatuka. MarauTtHoe noie. 3akonsl Ammepa, buo — CaBapa — 2 20 1.4 0
Jlannaca u nmonHoro Toka. Cuna Jlopenua. J{BukeHne 3apsKeHHBIX
4acTuI] B MarHuTHOM Troie /Cp/
Jla6 OmnpeneneHre TOPU30HTAIBLHON COCTABIISIONIEH MATHUTHOTO TIOJIS 2 2 JI1.4 0
3emnu. /J1a6/
Cp MarnutHas uaaykuus. Teopus MakcBenna. SIBieHre 3JeKTpOMarHuTHOR 2 14 1.4 0
naaykuud. CaMonHayKuust. MTHIyKTUBHOCTb. DKCTPATOKH 3aMBIKaHUS U
Ppa3MBIKaHUs dJIEKTpHUecKoi ierr. KoebarenbHbIi KOHTYD.
OnextpoMarHuTHbIe konebanus /Cp/
Pasmen | Paszmen 4. OnrTuka
Jlex ®dusnyeckas ontuka. Ksantopas onruka /JIex/ 2 JI1.1J11.4
Cp @uzngeckast ontuka OCHOBHBIE 3aKOHBI T€OMETPHUIECKON ONTHKH. 2 20 1.4 0
Hutepdepentms u nudpakuus ceera. [lomspusamus ceeta /Cp/
JIa6 Onpenesnenue ri1aBHOro (OKYCHOTO pacCTOsHUS JUH3. OnpeencHue 2 2 JI1.2 J11.4 0
JUTMHBI BOJTHBI H3ITy4EHUS Jla3epa Py MOMOIIHN TU(PAKITMOHHOM
pemetku. /J1a6/
Cp KganToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus 1 poroaddexra /Cp/ 20 1.4
JIab OmnpeneneHue TeMIepaTyphl paCKaJCHHOTO TeJIA OITHIECKIM 2 2 J1.2J11.4 0
meronoMm. /J1a6/
Paznen | Pa3znmen 5. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue atroma. SnepHas ¢pusuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Crpoenue aroma KBaHTOBasi mpupo/ia cBETa U BOJIHOBBIE CBOMCTBA 2 20 1.4 0
qactui /Cp/
JIa6 I'pagynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSI aTOMOB PTYTH. 2 2 JI1.4 JI1.5 0

HccnenoBanne CieKTpOB UCITyCKaHUSI BOJOPO/IA H OTIPEIeIICHUE
noctostHHoM Punoepra /J1a6/




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 2 20 JI1.4 J11.5 0
peakuun /Cp/

HKP Kontponbhas padota /MKP/ 2 4 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTH KUHeMaTHKU. Mozenu B MmexaHuke. Cuctema otcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaeKkTopus, AI1Ha
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 nocTostHHOM M epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIBI Yepe3 KPUBOJIUHEHHBIA HHTErpall. MOIIHOCTh. DHEPTUs KaKk
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,
(u3mueckuil 1 MaTeMaTHIECKUI MasTHIKYA. DHEPrHs TapMOHIYEeCKUX Konebanuil. CliokeHne rapMOHNIECKIX KOJIeOaHui OTHOTO
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.

DeMeHTHI cTaTUCTHYeCKOH (pu3nku. 3akoH MakcBema JIs pacipeieseHHs. MOJICKYIT HCaTbHOTO ra3a Mo 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 ¥ OTEHIIMATBHAS SHEPT U MEXKMOJICKYIIIPHOTO B3anMOAEHCTBUS. D PEKTUBHBIN uaMeTp MOJIeKyl. Y paBHeHHne Ban-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. DnexTpomMaraeTusm

Tema 3.1. DnexTpocTaTuka

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
AIIEKTPOCTATHUECKOTO T, [IoTeHITHAT AIIeKTPHYECKOTO MO, DKBUIIOTCHITHATIBHBIC TOBEPXHOCTH. CBS3b MOTCHIIHATIA C
HANPSHKEHHOCTBIO MOJIS. DIEKTPUIECKOE MOJIe B JUIIEKTPUKaX. TUIBI IUAIEKTPUKOB. Bupl monspuzanuu. Bektop nonsipuzanuu.
ITpoBOOHMKHM B 3JIEKTPOCTATHYECKOM IOJIE. DIEKTPOEMKOCTH ITpoBoAHMKA. KoHaeHcaTophl U uX BUIbl. DopMmyrna mI10cKoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTHs 3JIeKTPOoCcTaTHIecKoro mojs. O0bpEMHAS IIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoauHaMHUKa

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma toka. Bexrop miotHoctu Toka. 3/1C
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 unaykuus. Teopust Makcseinia

Pa6oTa o nepemenieHnIo MPOBOJIHUKA U KOHTYpa C TOKOM B MATHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKuus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIpnenue camonHaykiuu. MIHAyKTUBHOCTE KOHTYpa. DJIC
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.

DOneKTpoMarHuTHeIe Konebanus. ["apMoHNYecKre, 3aTyXarolue U BRIHYX/ICHHbIE Kosiebanust. [lonstue o pe3oHance.
ONEeKTpOMarHuTHBIE BOJIHBI U UX cBoMcTBA. [1Ikana 3eKTpOMarHUTHBIX 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 ontudeckas annzorponns. Ddhextsl Keppa n @apanes. OnTnieckn akTHBHBIC BellecTa. J(ucmepcus crera.
DneMeHTHI dJIEKTPOHHOW Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon 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.

SBnenue poroaddexra. Buenrnnit poroaddext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHETO (GoToddhdexTa.
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 atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCITYCKaHHS Y IOTJIOIICHUSI 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
TEPMOSJIEPHBIX PEaKIMil. DlIeMEHTapHbIe YacTULIBL. VX kiaccudukarys.

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

OIIK-2: CiocobeH mpuMeHSTh eCTeCTBeHHOHAYYHbIE M O0IICHHKEHEPHbIC 3HAHNS, aHATHTHYECKIE METO/IBI B ITPO(ECCHOHANBHOM
JEeSATeIbHOCTU

2 cemecTp

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OO0bsicHUTE, TOUEMY ITPU JBI)KEHUH KOPaOiIsd BO3HUKAIOT KosieOaHus Kopiyca. Kakue BHelIHNe U BHyTpeHHHE (aKTOpBI MOTYT
BIIMATH Ha aMIUIATY/Ly M 9aCTOTY 3THX KoJieOaHmiA?

OrtserT:

Konebanust kopiyca kopaGiisi BOSHUKAIOT U3-32 BO3JCHCTBHS BHEIIIHUX CHJI, TAKUX KaK MOPCKUE BOJIHBI, BETEP U TCUCHHS.
BuyTpennue GakTopsl, BKIIOYas KOHCTPYKINIO KOPITyca, pacipeieleHne Harpy3KH 1 paboTy MEXaHH3MOB, TaK)Ke HTPArOT POJIb.
BHemrHue cHITbI 3aCTaBISIOT KOPabiIb K0JIe0aThCs B BEPTUKAIFHOM U TOPU30HTAIBHOM HAIIPABICHHUAX, YTO CO3/4aeT AUHAMUYCCKHE
HArpy3Kd. AMIUIMTY/Ia M 9aCTOTa KOJIeOaHHi 3aBUCST OT pasmepa i (opMbl KOpadiist, MIyOUHBI MOPSI, TIOTOJHBIX YCIOBHN K
COCTOSIHHSI BOJHOH ITOBEPXHOCTH.

Bompoc Ne2

OOBsICHUTE, KaK OCYILECTBIIETCS YIIPABIECHHE CyHOM B YCIOBUSAX OTPAaHUYEHHON BUAMMOCTH. Kakue TeXHONMOruu 1 HHCTPYMEHTBI
MPUMEHSIOTCS JUTs 00ecTIedeH s 0e30ITacCHOCTH TUTaBaHUs?

Otser:

YnpasieHue CyIHOM B YCIOBHUSIX OTPaHHMUYEHHON BUAUMOCTHU TPeOyeT UCIONb30BaHHs CIIEIUANIbHBIX HABUTAIIMOHHBIX
HMHCTPYMEHTOB U TEXHOJIOTHH. Pajap mo3BossieT 0OHapy)XUBaTh MPEISITCTBHS U APYTHe Cy/ia, 3X0JI0THl 00ECTICUNBAIOT OIpEICICHHE
TiTyOuHs! 1 penbeda nHa, a GPS-crcTeMbl Ipe1ocTaBIsIOT TOUHYIO HH(YOPMAITIIO O MECTOMONIOKEHAH. ABTOMAaTH3NPOBAHHEIC
CHCTEMBI yIPaBIECHUS TOMOTAIOT MOAEPKHUBATH Kypc U U30eraTh CTONIKHOBEHUH. Bee 3Tu cpecTBa MOBBIIAIOT 6€30MaCHOCTD
TUIaBAHUS U MUHMMU3HPYIOT PUCKH aBAPUHHBIX CUTYaLHH.

BaKpLITI)Ie BOIIPOCHI C OATHUM NPABUIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3akoH onMchIBaeT ABMKEHHE TeJa MOJT BO3ACUCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSTOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tpetnii 3axon HetoTona

d) 3axoH coxpaHEHHs YHEPrUU

IIpaBusbHbIif 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kaxkoii mprbop UCIoIb3yeTcs A1l K3MEPEHHUS CKOPOCTHU 3BYKA B Bojie?
a) ['maponokarop

b) Oxomot

¢) Conorpad

d) [laTuuk gaBaeHUS

[IpaBunbHeIi 0TBET: a) ['maponokarop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bonpoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTAaOMIBHOCTE CyJHA HA Boae?
a) ®opma Kopiryca

b) Pactipenenenre rpy3oB

¢) Bricora naygBogHOTO G0pTa

d) I'myOuna ocaaxu

ITpaBunbHBIE OTBETHI: &, b, ¢, d

Bonpoc Ne6

Kaxkue ycTpoiicTBa HCTIONB3YIOTCS [UIS K3MEPEHHUS TapaMeTPOB MOPCKO# cpeibl?
a) TepmomeTpsl

b) darunku conéHocTn

c) PIIC

d) CniyTHUKOBBIE TPUEMHUKH

[TpaBunbHBIC OTBETHL: &, b, ¢, d




BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHOBHTE IPaBUIIBHYIO TOCIEI0BATEIBHOCTD ATANIOB JBIKEHUS Cy/IHA B IITOPMOBBIX YCIOBHUSX:
1. OlieHKa MOrOIHBIX YCJIOBHUH.

2. IMpunsTHe Mep 1o obecredeHnIo 0e30MaCHOCTH AKHIIAKa U Ipy3a.

3. YcTaHoBKa NapyCHOIO BOOPY:KEHMsI MU BKIIIOYEHUE JIBUTATEIEH.

4. Habnronenve 3a MI3MEHEHUSIMU TOTOIbI.

[IpaBuibHas mocnen0BaTeNbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne8

VYcraHoBHTE NOCIIEA0BATENBHOCTD ITANIOB IPOBEICHUS] MAHEBPOB [JIs IBAPTOBKHU Cy[HA!
1. Br160op MecTa CTOSIHKH.

2. IMoaroroBka 0bopynOBaHHUS U KOMAHBL.

3. INoaxox x mpuyamy.

4. BeInonHeHne MBapTOBOYHBIX ONEpPALUil.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHUA

Bompoc Ne9

YcTaHoOBUTE COOTBETCTBUE MEXLYy TUIIAMH BOJIH U UX XapaKTEPUCTUKAMMU:

Tun BoiHBI XapakTepucTuka

a) ITonepeunsre 1) Konebanust gacTuIl NepreHANKYIISIPHO HAIPABICHUIO PACIPOCTPAHCHHS
b) IIpononsHbIE 2) KonebGanus yacTul] BAOJIb HANPABIEHUS paclpoOCTpaHEHUS
c¢) Crosuue 3) O6pasyroTcst IPU HAJIOKESHUHU JIBYX BCTPEYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMHU BEIMYMHAMH U UX €ANHUIAMU H3MepeHHs B MexXTyHapoaHO! cUCTeMe eANHHUIT
(Cn):

®duznveckast BEIMIHNHA Enmuanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) DOueprus 4) JIxoynb

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

3 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK MOJIIPU3AIMS CBETa IPUMEHSIETCS B CYJJOXOCTBE, OCOOCHHO B YCIOBUSX IUIOXO0i BiauMocTH. Kakue
MPEUMYIIECTBA AaET MCIOIB30BAHUE MOJAPU3ALUOHHBIX QUIBTPOB?

OrtBeT:

Tonsipu3anus cBeTa UCMOMB3YETCS A1 YMEHBIICHUS OJIMKOB U YITy4IIEHHS] BUANMOCTH B YCIOBHSIX SIPKOI COMTHEUHON 3aCBETKU WU
OTPaKEHHOTO CBETA OT BOJIBL. [10MIApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHNUS, OJIOKUPYS OCTAIbHBIE, YTO CHUXKAET
WHTCHCUBHOCTD OJIUKOB. ITO 0COOSHHO IOJIC3HO JIJI1 MOPSIKOB, ITO3BOJISIS BUJCTh 00BEKTHI HA TOPHU3OHTE WM B BOJIe Ooiee YETKO.
TTonsipu3aTops! TaKKe MOMOTAIOT PA3UYaTh IBETA U KOHTPACTHOCTh OOBEKTOB, YydIIasi 00Iee BOCIPUITHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JEeNICHUE Aep ypaHa B sAepHBIX peakTopax. Kakue Mepsl IpUHUMAIOTCS I KOHTPOJIS LIEITHOH
peakLuy U MPeAOTBPAIIECHHS aBapUIHBIX CUTYAIHH?

Ortser:

Jlenenue sipep ypaHa IPOUCXOAUT ITyTEM 3aXBaTa HCHTPOHOB AAPaMH ypaHa-235, 4T0O MPUBOAMT K UX PacIICIUICHHUIO Ha aABa Ooiee
NETKUX sApa U BEICBOOOXKICHUIO SHEPTUH. B pe3ynbTaTe peakiuu TakKe BBIIENAIOTCS HOBbIE HEHTPOHBI, CHOCOOHBIE BBI3BAThH




JanbHelee aeneHue. [ KOHTPOIIS LHEeMHONW PeaKkuy UCTIONB3YIOTCS YIIPABIAIOMINE CTEPIKHH, IOTJIONIAIONIINE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAOIINE IEPErPEB PEaKTopa. JJOMOTHUTENbHBIE MEPBI 0€30MaCHOCTH
BKJTIOYAOT PE3ePBHBIC ICTOYHNKH AICKTPOITUTAHNS M 3aIIUTHBIC Oaphephl TS CIeP )KUBAHUS PaIHOaKTHBHBIX BEIIECTB.

3aKprTbIe BOIIPOCHI ¢ OAHUM PAaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit Tun nznydenust oopasyercs Mpyu aHHUTHIISIIUY Haphl 3JeKTPOH-TIO3UTPOH?
a) Anbha-usnydeHue

b) bera-ms3nyaenne

¢) Mamma-n3myuenue

d) UudpakpacHoe uziydeHue

[IpaBuibHbIi OTBET: ¢) ['aMMa-u3aydeHue

Bomnpoc Ne4

Kakoii MeTo/1 HCTIONIb3yeT sl UIs ONpeIeTIeHHs. CTPYKTYPbl KPHCTAIIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHAT MHUKPOCKOIIHS

¢) Macc-crieKTpoMeTpust

d) Kanmopumerpus

IIpaBunbHEIA OTBET: a) PeHTreHOBCKast AU paKIis

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bompoc Ne5

Kaxue MeTo/ipl MCIIONB3YIOTCS AJIsi OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) 'amma-cnektpomerpust

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DrnekTpoHHass MUKPOCKOTHS

ITpaBuiBHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOpbI HCIIOMB3YIOTCS TS HCCIICTOBaHHS ONTHYSCKUX CBOMCTB MaTepuaioB?
a) CnextpodoTomeTp

b) Homspumerp

¢) Pedpakromerp

d) Kanmubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBUIIBHYIO TIOCIEI0BATEIBHOCTD ITAIIOB MIPOLIECCa SISPHOTO CHHTE3A:
1. OO0pa3oBaHue renmsl.

2. CoenuHeHne AByX aTOMOB BOAOpPO/JA.

3. BricBOOOXKIEHNE YHEPTUM.

4. dopMupoBaHUE HOBOM MaTepuHu.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bormpoc Ne8

VYcraHOBHTE PABHIIBHYIO ITOCIIE0BATEIFHOCTD IIAroB IIPH MPOBEICHUN SKCIEPHMEHTA 110 HHTEP(HEPECHITNH CBETA:
1. Habmonenue u perucrpanus nHTEpHEpEeHINOHHON KapTHHEL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa I HaOMoAeHNsT HHTepdepeHIN.

4. PerymipoBanne paccTOSHUS MEXITYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBuspHas OCIENOBATENBHOCTE: 2 — 4 — 3 — 1
Bomnpockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXY (GDM3NUYECKUMH SIBICHUSAMH M UX IPIMCHECHNUEM B TEXHHKE!
DU3UUECKOE SIBIICHUE IIpuMeHEeHME B TEXHUKE

a) ®orordp ekt 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) Maruutsoe nosie 3) Kommacel

d) DnexTpoMarHUTHAS WHIYKITS 4) T'enepamys 37I€KTPOIHEPTUU

IIpaBunbHOE COOTBETCTBUE:




a) — 1)

b) — 2)

c) —3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PU3NUECKIMH SIBICHHSIMH B ONITHKE M UX OIHMCaHUEM:
DU3UUECKOE SABICHUE Omnucanne

a) Judpaxuns 1) PaznoskeHne cBeTa Ha CIEKTpallbHbBIE 1IBETA

b) I[Ipenomnenne 2) N3zrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH depe3 Mperpamy

¢) ducnepcus 3) U3MeHeHne HaIpaBIeHUS CBETA IIPH IEPEXOMe U3 OTHOH CPeasl B APYTYIO

d) Uarepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

a) —2)

b) — 3)

c)—1)

d)—4)

OIIK-3: Cnoco6eH npoBOAUTE U3MEPEHUS U HAOMIOACHUS, 00padaThIBaTh U MPEICTABIATh SKCIIEPUMEHTAILHBIE TaHHbIE

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

Omnummre nporecc U3MepeHust K03 HUIUEHTa TPEHUS CKOIBXEHUS MEXKLY IByMsI IOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJIPOBATH TP MPOBEICHUHN SKCIIEPIMEHTA?

Ortser:

Jlns u3mepenus kodpduiimeHTa TpeHus CKOIbKEHUS! MEXIY ABYMsI TOBEPXHOCTSIMU OOBIUYHO UCTIONB3YETCS METO HaKJIOHA
iockocTd. OJMH U3 00bEKTOB IOMEIIAETCsl HAa HAKIIOHHYIO INIOCKOCTh, ¥ IOCTENICHHO YBEIIMYMBAETCS YrOJl HAKJIOHA 10 MOMEHTA
Hagaja cKoibkeHns. KoaddurmeHT Tperns paccunThIBaeTCA Kak TAHTEHC yIJla HAaKJIOHA. Ba)kHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPUI0XKEHHSI HaTPY3KH U OTCYTCTBHE BHOpAIIHiA.

Bormpoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PacIIpOCTPaHEHHUs 3BYKOBBIX BOJIH B cperie. Kakue MeToabI HCIIONB3YIOTCS TS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATE?

OrtserT:

CKOpOCTb PacIpOCTPaHEHHUs 3BYKOBBIX BOJIH B CPE/I€ U3MEPSETCS C IOMOILBIO METO/I0B, OCHOBAHHBIX Ha PETUCTPALIMH BPEMEHH
MPOXO0KJICHHUS 3BYKOBOM BOJHBI MEXK/Ty IBYMs TOUYKaMH. VCIIONB3yIOTCS YIBTPa3BYKOBBIC JATYNKN HIIM MEKPOGOHEI. BaxkHo
YUUTBIBATh TEMIIEPATYPY CPEAbl, BIAXKHOCTh M HAJIMYHE MPETATCTBUH, KOTOPbIe MOT'YT MOBIUSATH HAa PAaCIPOCTPAHCHUE 3BYKA.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aK0H OIUCHIBAaET IBMKECHHE TeJa 0/ BO3JCHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHENA oTBeT: b) Bropoii 3akon HelotoHa

Bompoc Ne4

Kaxkoit mpubop ucronap3yercs A H3MEpeHUs CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) OxomoT

¢) Conorpad

d) daTunk naBineHus

IIpaBusbHbI 0TBET: a) ['UaponoKaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe ¢akTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha BoJie?
a) @opma Koprmyca

b) Pacripenenenue rpy3os

c) Bricora HagBoxHOTO OOpTa

d) I'mybuna ocaaku

[IpaBusbHBIE OTBETHL: a, b, C, d

Bonpoc Ne6
Kakue npuOops! HCTIONIB3YIOTCS [UIS U3MEPEHHUSI MATHUTHOTO TOJIS?
a) Kommac




b) Maruurometp

¢) ['anpBanoMeTp

d) Karymika nHIyKTHBHOCTH
IIpaBuibHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD 1IAr0B IIPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWUCTBRY.

2. H3mepenne BpeMEHHU MPOXOXKJICHUS 3ByKa MEXKITYy MUKPO(OHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccrosHuil MeXIy MUKPO(pOHAMU.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

YcTaHOBHTE MTOCIEAOBATENFHOCTE IIAr0B IIPH HACTPOHKE JIA3ePHOTO JaNbHOMEpa IS H3MEPEHHUS PaCCTOSHHUS:
1. Hactpolika npueMHUKa CUTHAJA.

2. [MonksroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusbHas OCHENOBATENBHOCTE: 2 — 3 — 1 — 4
Bormpockl Ha yCTaHOBIICHHE COOTBETCTBUS

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUECCKAMHE SBICHUAMHE U TPUOOPAMHU, UCTIONB3YEeMBIMH JUIS HX U3y9CHHS:
dusnuecKoe SBICHUE IIpudop

a) DnexTpuuecTBo 1) AMmepmetp

b) Maruetusm 2) Komnac

¢) Onrrueckne 3G QeKTh 3) Cnexrpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBckuii cueTUnK
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXTY (PU3MUECKUMU BEIMYMHAMH U UX €AMHULAMU U3MepeHHs B MexXIyHapoaHO! cUCTeMe eANHMIT
(cn:

Ousnueckas BeIUYMHA Enununa uzMepenus
a) Cuna 1) Heroton

b) Pabora 2) JIxoyianb

¢) MouHocTts 3) Barr

d) Oneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OO0BscHHUTE, KaK POUCXOIUT MPETIOMIIEHHE CBETa Ha TPaHUIIe ABYX CpPEll C pa3HBIMU MOKa3aTesMu mpeinomiieHus. Kakue akropsr
BIIUSIIOT HA YroJl MpeJoMIICHHUS?

OrtBeT:

IIpenoMieHne cBeTa MPOUCXOIUT, KOTAA CBET MEPEXOAUT U3 OJHOU CPEAbl B APYTYIO C pa3IMIHBIM ITOKA3aTeNIeM ITPETOMIICHUSL.
Yron npenomiieHust ONpeienseTcs] OTHOIIEHHEM CHHYCOB YIJIOB MaJieHHsI U MpesIoMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI IPEJIOMIICHUS BIUSIOT MOKA3aTe M MPETOMIICHHsI 00EUX Cpejl, YroJl TIaJIcHHs CBETa U JTHHA BOJIHBI CBETA.

Bompoc Ne2

OObsicHUTE, KaK MPOUCX0oaUT GoTodPdeKT 1 Kakre GpakTopsl BIUSAIOT HA €ro HHTEHCUBHOCTH. Kakue Marepuansl Haubosee

3 PeKTHBHO AeMOHCTPHUPYIOT PoTo3hheKT?

Ortser:

DoTo3hhEKT — ITO SIBIEHUE, IPH KOTOPOM CBET BHIOMBAET HJIEKTPOHBI U3 MOBEPXHOCTH MaTepuana. UHTeHCuBHOCTH hoToddderra




3aBHCUT OT YaCTOTHI CBETA, €T0 HHTEHCHBHOCTH U CBOMCTB MaTepHana. Marepuaisl ¢ HU3K0il paboToil BBIX0O/a 3IE€KTPOHA, TAKHE
KaK IIeJ0YHbIC METAJLTbI, Hanbosee d3pPEKTUBHO MPOSBISIOT GOTOIDDEKT.

BaKpLITI)Ie BOIIPOCHI C OATHUM NPABUIBHBIM OTBETOM

Bompoc Ne3

Kaxkoit mpubop ucrons3yeTcst A1 H3MEpEeHNs JUTNHEBI BOJIHEI CBeTa?
a) Cnextpomerp

b) ®otomeTp

¢) UaTepdepomerp

d) Muxpockomn

IIpaBunbHbIil 0TBET: a) CEKTpOMETp

Bompoc Ned

Kakoii anemeHT nepuoauueckoi TaONUIBl UMEET HanOOoblIee KOINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) ITmyronnit

¢) Panuit

d) Kanudopuuit

[IpaBunbHBIi OTBET: a) YpaH

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxue MeTo/Ipl MCIIONB3YIOTCS A7k OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) [amMma-criektpomerpus

b) JleTeKTOpbl HOHU3UPYIOIIETO U3ITydECHHs

¢) PertrenoduryopecieHTHBIH aHaIN3

d) DnexTpoHHAs MUKPOCKOIHS

[TpaBuiIbHBIC OTBETHL: a, b

Bonpoc Ne6

Kakue npuOopsl HCIONIB3YIOTCS IS HCCIIEIOBAHUS ONITHYSCKUX CBOMCTB MaTepHaioB?
a) CriektpooTomMeTp

b) omspumerp

c) Peppakromerp

d) Kanmubparop

[TpaBuBEHBEIE OTBETHL: a, b, C

BOHpOCbI Ha YCTAHOBJICHHC OCJIEA0OBATCIBHOCTH

Bompoc Ne7

YcraHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCT 3TAIIOB MIPOLecca SIEPHOTO CHHTE3a:
5. O6pazoBaHue renus.

6. CoeaHEHNE BYX aTOMOB BOIOPOJA.

7. BrIcBOOOXKICHUE YHEPIHH.

8. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas ocnen0BaTeNIbHOCTh: 2 — 4 — 1 — 3

Bompoc Ne§

YcraHoBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD [IAr0B IIPH IPOBEACHUHU HKCIICPUMEHTA 110 HHTEP(EpeHIN cBeTa:
5. HaGmonenue u perucrpanus nHTEp(HEpEeHINOHHON KapTHHBL

6. YcTaHOBKa UCTOYHMKA KOTE€PEHTHOIO CBETA.

7. VYcraHoBKa dKpaHa JUIsl HabIroAeHUs] HHTepEPEHIIHN.

8. PerynupoBanue paccTOSHUSI MEXAY UCTOUYHMKOM CBETa U SKPAHOM.

IIpaBuibHas NOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYCCKIMU SIBJICHUSIMHU U HX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHHE B TEXHUKE

a) ®ororddexT 1) Conneunsie Gatapen

b) SAnepusiit cunte3 2) Jlazepot

¢) Marnutnoe none 3) Kommacer

d) DnexTpoMarHUTHAsS WHITYKITUS 4) T'eneparnys 3JI€KTPOIHEPTUU

IIpaBunbHOE COOTBETCTBUE:

a)— 1)




b) — 2)

c) —3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXY (DPM3NUECKUMH SIBIICHUSMHU B OITHUKE M UX ONUCAHUEM:
DU3NUECKOE SIBICHUE Onucanue

a) dudpaxuus 1) PaznoxkeHne cBeTa Ha CIIEKTpalbHBIC IBETA

b) IIpenomienue 2) Varnbanue cBETOBBIX BOJIH IIPU MPOXOXKICHUH Yepe3 Iperpaiy

¢) ducniepcus 3) 3MeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeIsl B APYTYIO

d) Uarepdepenuuss  4) IlepekpriTie CBETOBBIX BOJIH, MPUBOSIIEE K YCHICHHIO WIIH OCIA0JICHUI0 MHTEHCHUBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEeAYPhI ONeHNBAHUS

MeTtonnKa OLEHKH 3K3aMeHa 110 JUCLIAIUINHE

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

B pamkax TeopeTHueckoil yacTu oOydaromuiics, i KaKa0ro 3aaHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4dae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTHBHOM cilydae 3afaHue
CUUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLIUIUIMHE NIPEJCTABIAET 3a1a4H, HAPABJICHHbIE HA BBIABICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 Pasiena.

OK3aMEH BBICTABISIETCA C YUETOM PE3YJIBTATOB BBIIOIHEHHS TEOPETUYECKOM U IPAaKTUUECKON 4acTel B COOTBETCTBUU C
HPUBECHHBIMH HIDKE TPEOOBAHUAMH.

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

4 (xopormo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 00BbeMe U 0e3 OIMOOK.

3 (yIOBIETBOPUTEIIBLHO) 50+74 BprImonHeHO HEe MEeHee NBYX 3aJaHHil B COOTBETCTBUHU C TPeOOBaHHSIMH, B 00ObeMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI

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

JIOCTAaTOYHOM JJIs1 001ero (PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0aut 3a 9k3aMeH BBICTABIISICTCS 110 OICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MpernoaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U 1aBaTh JOMOJHUTENbHBIC IPAKTHUECKUE 3aJaHHS.

MeroMKa OLCHKH 3a4eTa IO IUCIUIUINHE

3a4eT Mo AMCIUTUTNHE BBICTABISACTCS MO PE3yabTaTaM CHCTEMATHUECKON paOOTHI CTYJCHTA B TEUCHHE CEMECTpA.

MeTtoanka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIUTUTh BCE J1a0OpaTOPHBIC PAOOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3alIUIICHHON IPH YCIOBUH YAOBICTBOPHTEIHFHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOJIBHBIX
BOTIPOCOB, TIPUBEICHHBIX B KOHIIE KKI0H paboThI B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOIHEHHS TECTOBBIX 33/IaHUI IO TEMe
paboThI HAa YCMOTpEHHUE TPEToAaBaTeNei.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEIl. By30B Mocksa: Axagemus, 2010
HBanoBHa
JI1.2 | Curumos Bnanucna | Ontuka. @usuka atoma: 1a00paTOPHBINA NPAKTUKYM 1O GU3HKe Hosocubupck: CI'YBT,
HBaHoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.3 |Buxkynos C. B., Ousnka: cOOpHUK 3a1a4y HoBocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsinkuna, 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. DNEKTPUYECTBO, 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, OnpeleneHue 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 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojieco, 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




