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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
KHM3HH

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 [ IIpakTHKa MO MOTYYECHUIO IEPBUYHBIX NMPOGHECCHOHATBHBIX YMEHUH U HAaBBIKOB (B TOM YHCIIE IEPBUYHBIX YMEHHH U
HaBBIKOB Hay4YHO-HCCIIE0BATENbCKON AEATEIBHOCTH)

3. KOMIIETEHIIMA OBYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-3: Cnoco0eH HCIO0Ib30BATh OCHOBHBIE 3aAKOHDI €CTECTBEHHO-HAYYHBIX TUCHMILJINH B HpO(l)eCCHOHa.]I]:HOﬁ
AeATCJIBbHOCTH

OIIK-3.1: Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUILIUH

OIIK-3.2: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX IUCIUILUINH B MPOGHECCHOHATBHON e TeNbHOCTH

OIIK-3.3: OpueHTHpYETCS B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCIUILIHH C IIeTbI0 IPUMEHCHUS UX B
npodeccrnoHaNBHOM AeATeTbHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI (PU3UKH, CBI3aHHBIC C TPOPECCHOHANBHOMN NS TEIFHOCTHIO.

3.2 | YMeTh:

3.2.1 | IIpuMeHSTE OCHOBHBIC 3aKOHBI (PU3UKH, CBSI3aHHBIC C MPOPECCHOHANEHOMN NS TENBHOCTHIO.

3.3 | Baragern:

3.3.1 | HaBbIkaMu MpUMEHEHHSI OCHOBHBIX 3aKOHOB (DVM3HKH, CBI3aHHBIMH C IPO(ECCHOHATBHON e TENEHOCTHIO

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISA)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlutrepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlex Mexanmka /Jlex/ 1 2 J1.1 0
Cp Junramuka /Cp/ 1 16 0
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NISCKUX 1 4 JI1.5 0
BenmunH.OnpeieNIeHne YCKOPEHUs CHITBI TSHKECTH 1o criocoly beccerst.
M3yveHre OCHOBHOTO 3aKOHA JJMHAMUKHU BPAIIATEIBHOTO ABHYKCHHUS C
nomoInkko Mastauka Obepoeka /J1ab/
Cp CamocrosrenbHas padota /Cp/ 1 8 0
Paznen | Pa3zpen 2. Moaekyiasipuasi Gu3nka U TepMOAUHAMHUKA
Cp MonexynspHo-KuHeTHUecKas Teopust /Cp/ 1 8 0
Jlex Tepmoaunamuka /JIek/ 1 2 JI1.1 0
Cp Tepmoaunamuxa /Cp/ 1 20 0
Pazmen | Pa3men 3. DiieKTpU4€eCTBO
Cp Onexrpoctaruka /Cp/ 1 8 0
Jlex OnexkrpoauHamuka /Jlex/ 1 2 JI1.1 0
Cp OnexrpoauHamuka /Cp/ 1 10 0




JIab H3MepeHue cOnpoTUBIIEHHS U OLIPEICIICHUE YAEIBHOIO CONPOTUBIICHUS 1 2 J12.1 0
IIPOBOHMKA. VI3yueHne 3aBUCHMOCTH COTPOTUBIICHHS TIPOBOIHHKA 1
MTOJYTIPOBOIHUKA OT TeMIIepaTypsl. /J1ad/

Paznen | Pa3zpen 4. DiekTpoMardeTusm

Cp Marnutoctaruka /Cp/ 1 6 0

Jlex MaruutHas uHnykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 1 2 JI1.1 0
mionst /JIex/

Cp MarnutHas uanykuus. Teopus Makcsemia 1151 3J1€KTpOMarHuTHOIO 1 6 0
moJist /Cp/

JIab OrnpenenieHre TOPU30HTAILHON COCTABIISIONICH MArHUTHOTO TIOJISt 3eMJTH. 1 2 JI2.1 0

UccnenoBanne MarauTHOTO 11019, /J1ab/

Pazgen | Pasgen 5. OnTtuka

Cp Omsnueckas ontuka /Cp/ 1 6 0
Cp KsanToBas ontuka /Cp/ 1 6 0
Jla6 OrnpeneneHre mokasaTesel mperoMIIeHHUS JKUAKOCTEH ¢ TIOMOIIBIO 1 2 JI1.3 0

pedpakromerpa A6Ge. OmpeneneHne TeMIepaTypbl pacKaJeHHOTO Tella
OINTHYECKUM MeTooM /J1ab/

Paznen Pa3nen 6. AtomHasi u siiepHasi pusuka

Jlex Crpoenue aroma /JIex/ 1 2 0
Cp Crpoenue atoma /Cp/ 1 20 0
Cp Snepuas ¢puzuka /Cp/ 1 8 J1.2 0
HKP KonTpomnsnas pabora /MKP/ 1 JI1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usudeckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. KunemaTuka

OnemeHTsI kKMHEMaTHKU. Mojenu B MexaHuke. Cuctema orcueTa. [ToctynarensHoe ABMKEHUE TBEPAOro Tena. TpaekTopus, ATHHA
IyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOJIHbIE painyca-BeKTopa 1o BpeMenu. HopmanbsHoe u
TaHTeHIHAIbHOE ycKopeHus. Kinaccugukarust BUIOB ABIKCHHUS.

Tema 1.2. lunamuka

Tpu 3akona nuHamuku Hetotona. IToHATHS Macchl ¥ cHiIbl. BUibl CHIT B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHHs. MmMmynbc Tena.
Wmmynsce crnbl. BHeNHNe 1 BHYTpeHHHE CHITBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHHIecKol cucteMsl. LleHTp Macc (meHTp
HMHEPLUH) MEXaHIHYECKOH CHCTEMBI U 3aKOH €T0 JABMKCHHUS.

PaGoTa nmocTosiHHO# 1 epeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEWHBIN HHTErpain. MOITHOCTh. DHEPrusl Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoeHcTBHsA. KnHeTHIeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHIECKOH PHEPTHHU U €T0 CBA3b C OJHOPOIHOCTHIO BPEMEHH. Y 1ap aOCOIIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKHU BPAIIATEIbHOIO ABMKEHUS TBEPAOTO TeJIa OTHOCUTENBHO HEMOABIKHOM OCH. 3aKOH COXPaHEHUS] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHIanbpHast SHeprisd MaTepHaIbHON TOUKU BO BHEIITHEM CIJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JeHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JaBnenue B xxugkocTy u raze. Eqununel nusmepenus nasnenus. 3akonsl [lackans u Apxumena. TeueHne naeanbHOMN KUAKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyuiu u cneacrsus u3 Hero. Tedenue Ba3koi xuaxkoctd. @opmynsl HeroToHa 1
Croxca. KoaddumeHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

I'apmonmUeckne KonebaHus 1 nX XapakTepucTuky. [luddepennnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [Ipy>KuHHBIH,
(u3nueckuii 1 MaTeMaTUIECKUH MasSTHUKY. DHEPIusi rTapMOHUYIECKUX Koiebanuil. CloxeHHe TapMOHIHUYECKUX KolleOaHuil 0THOTO
HalpaBJIeHHs U OJMHAKOBOH 4acTOThl. bueHue.

CroxeHns B3aNMHO MEPICHANKYIAPHBIX KoseOannit. Guryps! Jluccaxy. 3aTyxaromue 1 BEIHYXICHHBIE KosleOanus. Pe3oHaHC.
BosHOBBIE Tponecchl. MexaHu3M 00pa30BaHMS MEXaHUIECKUX BOJIH B YIPYroi cpene. IIpomonsHbIe U onepeyHble BOTHBL
YpaBHeHue 11ockoi Oeryiieit BoaHbI. [[inHa BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. MomnekynspHast Gpu3UKa ¥ TEpPMOANHAMUKA

Tema 2.1. MoneKkynspHO-KHHETUIECKas TEOPHUs

OmnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHOe ypaBHeHHe MKT uaeanbHbIX ra3os.
CpenHsisi KHHeTHYIecKasi SHEPrist MOJIEKYIL. MoJeKyIIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNs MOJIKYIT HACAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 11 pacnipeeneHus 9acTUI] BO BHEIITHEM NTOTeHIUAIbHOM Hone. CpegHee 4ucio
CTOJIKHOBEHHI! ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIeKyII.

OmnsitHOe 0o6ocHoBarMe MKT. [luddy3us, TeIionpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. TepmoguHamMuKa

Buytpennsist sneprus. Uncno creneneil cBo60b MoseKyll. 3aKOH paBHOMEPHOT'O paclpeeleHus SJHEPTHHU 110 CTETIEeHsIM CBOOOIBI.
[epBoe Hauano TepmMoauHaMUKH. PaboTa ra3a npu u3MeHeHUH ero 00beMa. TeroeMKocTh MakpocucTeMsl. MosipHast
TEIUIOEMKOCTb. 3aBUCHUMOCTb TEIJIOEMKOCTY MJEAIBHOIO ra3a oT Buja mpouecca. [IpuMeHnenre nepBoro Hayana TEPMOAUHAMUKH K




u3ompoueccam. AnuabartHslii mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo u ero k... 1uist naeanbsHoro rasa. Bropoe Hauano
TepMoarHAMUKH. [loHATHE 00 SHTpONHH, €€ CTATHCTHYECKOE TOIKOBAHHE.

Cutel ¥ OTEHIINATBHAS YHEPTHUS MEKMOJICKYIIIPHOTO B3auMoaeiicTBIL. D dexTHBHBIN qraMeTp MoJeKyl. Y paBHeHue BaH-nep-
Baanbca. dazoBslie nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U )KUAKOTO COCTOSTHHIMA
BeniecTa. [loBepxHocTHOE HaTsDKeHHEe. CMaunBaHue. KanuuisipHble SBICHUS.

Pa3nen 3. DnexrpudecTBo

Tema 3.1. DaexTpocraTuka

3axoH Kynona. HanpseHHOCTb U CHIIOBBIE JTMHUU HAPSXKEHHOCTH JIEKTPUYECKOro nouis. [IpuHuun cyneprnosuuuu
aeKkTpuueckux nonei. [IpuMep pacuera HaNPsKEHHOCTH IO, CO34aBAEMOM cUCTeMOH 3apa0B. II0TOK BEKTOpa HaNpsSXKEHHOCTH
anextpuueckoro nona. Teopema Octporpaackoro-I'aycca

PaGoTa cui anexkTpuuecKoro noss no nepeMenieHuo 3apsaaa. Lupkynamnus BeKTopa HanpsKeHHOCTH. [loTeHnnanbHbli XapakTep
3JIEKTPOCTATUUECKOro nojs. [ToTeHnman 3ekTpudecKoro nosist. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HAMPSHKEHHOCTHIO TOJIS. DNEeKTPHUUEcKoe MojIe B JUINEKTpUKaxX. THITbI AUAIEKTPUKOB. Buasl monspusanuu. Bextop monspusanun.
ITpoBOIHUKHY B ANEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaHNKA. KonaeHcarops! v ux Buabl. opmysa miI0ckoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPIus IeKTPOoCcTaTHIecKoro moist. O0bEMHAs IIIOTHOCTh
SHEPIUU.

Tema 3.2. DnekTpoarHAMUKA

IMTocTostHHBIN dnekTpuYecKuil TOK. Buipl HocuTenel 3apsaaa B pasnuyHbIX cpenax. Cuna Toka. Bekrop miorHoctu Toka. 3/1C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yuacTka U nosiHoH nenu. ConpoTUBIEHUE U IPOBOAUMOCTb IIPOBOAHUKOB, UX TEMIIEPATypHas
3aBUCUMOCTb. PacyeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota n MommHOCTB 3sekTprueckoro Toka. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda n npuMeHeHue nx K pacuery
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexTpoMarHeTusm

Tema 4.1 MaruurocraTika

Marnutnoe none. Uaaykius marautHOro nosis. CUoBble TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHuTHOM mosie. [IpuHimn paboTsl anekrpoasurareins. 3akoH buo-Caapa-Jlamaca u ero npuMEHEHUE K PacueTy MarHUTHBIX
noJel (IpsAMOro u KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBH:keHME 3apsyKEHHBIX YaCTULl B MATHUTHOM nose. Cuna
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noinoro Toka. MarHutTHoe mojie cojieHouaa 1 Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenous.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseiia 11 3J€KTPOMarHUTHOTO OIS

Paborta mmo epeMenieHnIo NPoOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHUTHas MHIyKIMsA. 3akoH Dapajnesd u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue caMoMHAYKIMU. MIHAYKTUBHOCTD KOHTYpa. DJ1C
caMOMHAyKIUY. B3auMHas MHIyKIUS.

MarnuTHOe 1oJIe B BemecTBe. THIIBI MarHETHKOB (J1a-, Hapa- U (peppOMarHeTHKy), uX (pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas npoHuaeMocThb BemecTBa. OcHOBBI Teopun MaxkcBesuia. Tok cMerieHus. YpaBHeHrs: MakcBesia B MHTETPalbHOM
dbopme.

[TonsTHE 0 IepeMeHHOM Toke. OMHIYecKoe, peakKTUBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LIETIH TIEPEMEHHOTO
Toka. 3akoH OMa JUIs e NepeMeHHOro ToKa. MOIHOCTh, BEIAeIsIeMast B eI NepPEeMEHHOTO TOKa.

OnekTpoMarHuTHbIE KosieOaHus. ['apMOHHYECKHE, 3aTyXalole 1 BEIHYKACHHBIC KojeOanus. [loHsTHe 0 pe3oHaHce.
OJeKTpOMarHuTHbIE BOJIHBL M UX cBoMcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 5. Onrtuxa

Tema 5.1. @uznuyeckas onruka

OCHOBHBIE 3aKOHBI TEOMETPHUECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTENBHBIH MMOKa3aTen mpeioMieHus. X Gpu3ndeckuit cMbIcT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHus. CeeroBosl. Chepuueckue 3epkana. @opmyna sepkana. [Toctpoerne n300paxeHH.
Tonkue nuu3bl. @opmyna nuH3bL. [TocTpoeHne n300pakeHUN.

BosHoBast snekTpoMarauTHas npupoja cBeta. KorepeHTHOCTh U MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoaeHus narepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBera B TOHKUX MIeHKaX. [10710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeHeHne nHTEp(EpeHINT B HaAyKe H TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHCTBeHHOI pentetke. @opmyna Bynbsga-Bparra. Pertrenorpagudeckoe uccienoBaHue CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

[Monapu3zanus ceera. EctecTBeHHBIN 1 nonsipu30BaHHbIN cBeT. 3akoH Maimtoca. [lonsipusanus ceeta mpu OTpaXeHU! U
IIPEIOMIICHUM Ha IPaHUlle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenomnenue. Ilpusma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.

HckyccTBeHHas ontrdeckast aHuzotrponus. Dhdextol Keppa u @apanes. OnTndecky akTHBHBIE BellecTBa. Jlucmepcus ceera.
DJIeMEeHTHI 3JICKTPOHHON Teopuu muctiepcuu cBera. [lormomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBast ontuka

TeroBoe U3Iy4eHHE U €ro XapaKTepUCTUKH. AOCONIIOTHO YepHoe Teio. 3akoH Kupxroda. 3akon Credana - Bonbimana.
PacnipenierieHre SHEpTUH B CIIeKTpe aOCOTFOTHO YEpHOTO Tena. 3akoH cMemeHns Buna. ®opmyna Penes-/xunca.

SBnenne poroaddexra. Buenranit Gporodapdexr u ero 3akonsr. oToHsl. YpaBHeHHe DiHIITeHHA I BHEIIHETO GoTo3(heKTa.
Macca u umnynsc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHE.




Pa3nern 6. AToMHast U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mopnemu aromoB Tomrmicona u Pesepdopaa. OMmupryueckrue 3aKOHOMEPHOCTH B CIICKTPax UCITyCKAHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEpUU CIIEKTPATbHBIX JTMHHM.

Bonna Jlyn ne Bpoitinst. OnbITHOe 060CHOBaHME KOPIYCKYJIIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBas hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoOHapHBIX COCTOSHUN.

IMToctynars! bopa. bopoBckas Teopust aToMa BOJOPOJIa U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
KBantoBsle uncna. CriuH 31ekTpoHa. CiuHOBOE KBaHTOBO€E 4yKcio. [Ipunuun ITaynu. Pacnpenenenne 31eKTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepras puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3IydeHue. [loHsTue 06 onTuiyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIUs CBSI3U A1pa.

BsanmMonelicTBUe HYKIIOHOB U IIOHATHE O CBOMCTBAX U IPUPOAE AACPHbIX CUl. Monenu sapa. PaiuoakTUBHOE U3IIy4eHHUE U €T0
BHJIbI. 3aKOH PaJIM0aKTUBHOTO pacna/ia. 3aKOHOMEPHOCTH M IIPOMCXOXkKIeHNE anb(a, Oera - 1 raMMa-U3JIydeHHUs aTOMHBIX si/Iep.
IToHsATHE O AAEPHBIX PEAKLUAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHas paluOoaKTUBHOCTb. JleneHue Tsxensix saep. Lennas
peakmust geneHus. IloraTre o spepHoi SHepreTuke. Peakiust CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBiiseMbIX TePMOSIEPHBIX
peakuuid. DneMeHTapHble YacTHLL. VX kinaccuduxanys.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHBIX CPEACTB

BeImosHeHre U 3a1uTa 1ab0opaTopHBIX padoT
BbImonHeHHE CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMmoTpeHo

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

OIIK-3: CiocoOeH ucnoabp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUIIINH B IPOo(ecCHOHANBHOM NeSTeTbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

Ommmmre nporece M3MepeHus K03 UIUEHTa TPEHNS CKONBXEHUS MeX/y ABYMs IToBepXHocTsiMU. Kakne napameTps! HE00X0JUMO
KOHTPOJIPOBATh TIPH MPOBEACHUH 3KCIIEPIMEHTA?

OrtserT:

Jnst usmMepeHust Ko3QpQUINEHTA TPEHHS CKOIBKEHUS MEXK/Y ABYMS IIOBEPXHOCTSIMU OOBIYHO MCIIOJIBb3YETCSl METO HAKIIOHA
rtockocTd. OIMH 13 00BEKTOB TIOMEIIAeTCsl Ha HAKIIOHHYIO IUIOCKOCTB, U TIOCTETIEHHO YBETMYUBACTCS YO HAKJIOHA O MOMEHTa
Havaja cKoibkeHus. KoaddurmenT Tperns paccunThIBaeTCsa Kak TAaHTCHC yIJla HAKJIOHA. BaykKHO KOHTPOIHPOBATE YHCTOTY
MOBEPXHOCTEN, PABHOMEPHOCTh NPUI0KEHUS HATPY3KH U OTCYTCTBHE BUOpanuil.

Bompoc 2:

OOBsIcHUTE, KaK I3MEPHUTH CKOPOCTD PAacIIpOCTPaHEHNs 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKue
(haKTOPBI HYXHO yIUTHIBATH?

OrtserT:

CKOpOCTh PacpOCTPaHEHHMS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCs C IOMOIIBI0 METO/I0B, OCHOBAHHBIX Ha PETUCTPAIH BPEMEHH
MPOXOKICHUS 3ByKOBOM BOJHBI MEX/Y JBYMS TOUKaMH. VICIIONB3yIOTCA YIBTPA3ByKOBBIE JATUUKH WIIH MUKPO(OHEL. BakHo
YIUTBIBATh TEMIIEPATYPY CPEAbl, BIAXKHOCTh U HATWYHE NPENSTCTBUH, KOTOPbIE MOTYT HOBIUATE HAa paclpOCTPaHEHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H onuchIBaeT ABMKEHUE TeJla 0] BO3ICHCTBUEM BHEIIHEH CHITBI?
a) 3aKOH BCEMUPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHbIA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc No4

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

b) OxonoT

¢) Conorpad

d) daTuuk naBiaeHus

[TpaBunbHBIi 0TBET: a) ['MapookaTop




3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

Kakue paxTopsl BIUSIOT HAa cTaOUIBHOCTD Cy/IHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MarHUTHOTO OJIA?
a) Kommac

b) Maruurometp

¢) [anpBanoMeTp

d) Kartymika nHIyKTHBHOCTH

IIpaBunsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD 1IIAr0B IPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWUCTBRY.

2. W3mepeHne BpeMEHH MPOXOXKICHUS 3ByKa MEXKITYy MUKPO(OHAMH.

3. Pacuer ckopocTu 3Byka IO M3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccrosHuil MeXIy MHUKPO(pOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIHFHOCTH [ITIATOB ITPH HACTPOIKE JTa3epHOT0 JATBHOMEPA TSI U3MEPEHUS PACCTOSTHU:
1. Hactpolika npueMHUKa CUTHAjA.

2. [MonkiroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUsL.

IIpaBusbHas TOCHENOBATENBHOCTE: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (DM3HUCCKUMH SBICHUSMH M IPUOOPAMHU, UCTIONB3YEMBIMH JUISI HX U3YYCHHUS:
du3nuecKoe SBICHUE IIpudop

a) DnektpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

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

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMHU BEIMUMHAMU U X €IUHULAMH U3MEpeHus] B MeXXAyHapOAHOM CUCTEME €IMHUIT
(CN):

dusnyeckast BeIUYNHA Ennnnna usmepenus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoynab

¢) MomHocTh 3) Barr

d) Oueprus 4) Ixoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeTogu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEeAYPhI OLEHUBAHUS

MertouKa OLEHKH JIADOPaTOPHBIX paboT




CTyneHT IOJKEeH BBIIOJIHUTG U 3aIIUTUTH BCE TaOOpaTOpHbBIE PabOThI, PeIyCMOTPEHHbIE IPOrPAaMMOI TUCIUIIIHHBL.
JlabopaTopHas paboTa CUMTAETCS 3ALIMIIEHHON P YCIOBUH yIOBIETBOPUTENBHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEACHHBIX B KOHIIE Ka)XKI0H paOOTHI B JaOOPaTOPHOM MPAKTHKYME, a TAaK)Ke BHITOTHEHHS TECTOBBIX 3aIaHMH IO TeMe
paboTHI Ha YCMOTpPEHHE TIpenoaBaTesei.

Meroauka 3a4eTa 1o JUCIHUIUIAHE
3ayeT Mo AMCIUILTHHE BBICTABISETCS MO PE3yAbTaTaM CUCTEMAaTHUECKON paOOTHI CTYJCHTa B TEUEHHE CEMECTpA.

MeTtonuKa OLEHKH 3K3aMeHa 110 JUCLIUIUINHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOCHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KakaAoro 3a1aHus, (GOpMyIUpyeT IPaBUIbHbIE C €r0 TOYKH 3PEHHS OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAIPABJICHHBIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOIO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOI0 Pasiena.

OK3aMeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKON U MPAKTUUECKON YacTe B COOTBETCTBUM C
MPUBECHHBIMH HIDKE TPEOOBAHUSIMH.

5 (oTm4HO) >85 Bce 3agaHus BEIONHEHBI B COOTBETCTBUH C TPSOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO J1BA 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeme U 0e3 OIIMOOK.

3 (yIOBIETBOPUTEIIBLHO) 50+74 BeImonHeHO HEe MEHee NBYX 3aJaHUil B COOTBETCTBUHU C TPEeOOBaHHUSIMH, B 00beMe
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMBI

2 (HeYIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JIOCTATOYHOM JJIs1 001IEero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0aut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MpernojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U 1aBaTh JOMOIHUTEIBHBIC IPAKTHUECKUE 3aJaHHS.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryaBue WznarenscTBo, rox
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocobue 11 HHKESHEP.-TEXH. CIEIl. By30B Mocksa: Axagemust, 2010
MBanoBHa
JI1.2 | Bukynos CraHucnas Du3mKa: 3a1a4U A CAMOCTOAT. PELLIEHU U1 CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposudy, 04. 1 3204. (hopM 0O0ydeHHst 2011
Tpeinkrna Enena
TpanueBHa
JI1.3 [CurnmoB Brnamucnas | Onruka. @usnka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.4 | Buxkynos C. B., ®dusmka: cOOPHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.
JI1.5 | Huxutenko AHatonuii |JIabopaTopHBIN MPAKTHKYM MO MEXaHHKE Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBieB 2018
Bnagumup
Huxonaesuu,

CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

7.1.2. lonoTHUTeILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpaauit JlabopaTopHBIi MPAKTHKYM IO (pr3nke. DNEeKTPHIECTBO, MATHETU3M Hosocubupck: HI'ABT,
Bacunbesny, 2002

CuHIokoB Muxaui
IlerpoBuu




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKHA M (PU3NKH
aToMa - ydeOHas ayauTopHs I

AymutopHas pocka; Kommmext yweOHoit MmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHue nokasareisi MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBECHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jlasepa IIPH  HOMOIIH

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

YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiektr ydeOHoW Mebeny; MynmbTuMenuiiHoe 00OpyHOBaHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTallMOHAPHBIN), 3KpaH (cTanuoHapHsI), I[TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

JlaGopatopust MEXaHUKHU u | AyautopHas Jnocka; Komruiekt yueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBIN

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbI IIOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpejeneHnue

ayoquTOpHsl  JUIs  TIPOBENEHUS | TOPU30HTAIBHOM COCTaBISIONIEW MarHuTHoro mois 3emnd, 4 mT. OnpeneneHue YCKOPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH To crnioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenne  ckopoctd  3Byka; OrmpereneHHe  OTHOLIEHUS — TEMIOEMKOCTEH, 2  mIT.;
JlabopaTopHoe oOopynoBanue: Habop 3JeKTpom3MepHUTENBbHBIX TpHOOpoB, 2 1mT.; Habop
000pyIOBaHUS IS BEIYHMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

Tlomemenne IS
CaMOCTOSITENLHON paboThI
00yJarOIIXCst

Kommnekr yuebnoit wmebemn; I[IK - 10 T,
00ECTeYNBAIONINX  JOCTYIl B  DJIEKTPOHHYIO
YHuBepcurera.

HOJKIIIOUEHHBIX K cetu "HHTepHer" u
UH(OPMALMOHHO-00pa30BaTENbHYIO  CPEIy




