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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
KHM3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Muxn (pazgen) OOIT: b1.0
2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:
2.1.1 | MaremaTuka
2.1.2 | Xumus
2.2 | JMCUMILUIMHBI M IPAKTUKH, 1/ KOTOPLIX OCBOCHHE JAHHOH TUCIHMILIMHBI (MO1Y/151) HEOOXOAUMO KAK
npeJuecTByomee:
2.2.1 [ IIpakTHKa MO MOTYYEHUIO IEPBUUHBIX NMPOGHECCHOHATBHBIX YMEHUH U HABBIKOB (B TOM YUCIIE IEPBUYHBIX YMEHUH U

HaBBIKOB Hay‘-lHO-PICCJ'IC}IOBaTCJ'IBCKOﬁ ,I[GHTCJ'IBHOCTI/I)

3. KOMIETEHIIMA OBYYAIOIEI'OCSA, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOZY.JIs)

OIIK-3: Cnoco0eH HCIO0JIb30BATh OCHOBHBIE 3aAKOHDI €CTECTBCHHO-HAYYHbIX JUCHUILVIMH B npocbeccnona.m;noii
ACATCJIBbHOCTH

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

OIIK-3.2: [IpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUHUIUIMH B PO ECCHOHANBHON AEATEIbHOCTH

OIIK-3.3: OpueHTHpYeTCSI B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX AUCLIUIUINH C IEJbI0 TPUMEHEHHS HX B
poQeCcCHOHATBHON eI TENbHOCTH

B pe3yiibTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyllaloumﬁcn JOJIZKCH

3.1|3uats:
3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, dJICKTPHUECTBA U MarHETHU3Ma, KOJIeOaHUil U BOJH, KBAHTOBOU
(bu3uKH, MONEKYISIPHON (U3UKH U TEPMOAMHAMUKH, ONITUKH, aTOMHOU U AAepHON (HU3UKHY;
3.1.3 |- MeTOABI TEOPETHUYECKOTO U HKCIIEPUMEHTAIBHOTO HCCIICA0BAHIS B (pr3nke
3.2 [ Ymern:
3.2.1 | ucrronp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E M PEIICHUH ITPOoOIeM MPpoeCcCHOHAIBHOMN e TeEHOCTH
3.3 | Baagerb:
3.3.1 | MeTogaMu mpoBeAcHUs GU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLICHKH TOTPELIHOCTEH IPH NPOBEACHUN
(hU3NIECKOro IKCIICPUMEHTA
4. CTPYKTYPA JUCIHUIIJINHBI (MOAYJIS)
Bun HaunmenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 2 18 0
Jlex Mexanmuka /Jlex/ 2 2 JI1.1 0
Cp Junramuka /Cp/ 2 16 0
JIa6 OnpeeneHre YCKOPEHUs CHIIBI TSDKECTH 1o crioco0y beccenst. 2 4 JIL.S 0
OnpeneneHrne MOMEHTa HHEPIIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
METOJIOM. M3yueHne OCHOBHOTO 3aKOHA JTMHAMHUKH BpaIaTeIbHOTO
JIBIDKEHHMS € MOMOIIIbIo MasiTHuka O0epbeka /J1ab/
Cp CamocrosrenbHas padota /Cp/ 2 8 0
Paznen | Pa3zgen 2. Moaekyiasipuasi Gu3nka U TEpMOAUHAMHUKA
Cp MonekynsapHo-KuHeTHUecKas Teopus /Cp/ 2 8 0
Jlex Tepmogunamuka /JIek/ 2 JI1.1 0




Cp Tepmonunamuxa /Cp/ 2 20 0
Pazgen | Pa3zgen 3. DiekTpuiecTBO
Cp Onexrpoctaruka /Cp/ 2 8 0
Cp Onexrpoauaamuka /Cp/ 2 10 0
Jlex OnekrpoauHamuka /Jlex/ 2 2 JI1.1 0
Paznen | Paspes 4. DiekTpoMarseTusm
Cp Marnutoctaruka /Cp/ 2 6 0
Jlex MarnutHas nHnykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 2 2 JI1.1 0
mionist /Jlex/
Cp MarnutHas uanykuus. Teopus MakcBesia 1151 91€KTpOMarHuTHOIO 2 6 0
moJist /Cp/
JIa6 OmnpeneneHne TOPU30HTATILHON COCTABIISIONICH HAMPSHKEHHOCTH 2 2 JI2.1 0
MarHuTHoro moist 3emu. /J1ab/
Paznen | Paszpesn 5. OnTuka
Cp Ousnueckas ontuka /Cp/ 2 6 0
Cp KsanToBas onrtuka /Cp/ 0
Jla6 Omnpenenenue noxkasaTesel mpeaoMIIeHHS JKUAKOCTEH ¢ TTIOMOIIBIO 2 2 JI1.3 0
pedpaxromerpa A66e. OrpeneneHne TeMIEepaTypsl pacKaJIeHHOTO Tela
OINTHYECKUM MeTooM /J1ab/
Paznen | Pa3spen 6. ATomHas u siiepHas puzuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue aroma /Cp/ 2 20 0
Cp Snepuas ¢puzuka /Cp/ 2 8 J1.2 0
HKP Texymmuit korTpons /MKP/ 2 1.4 0

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazmen 1. ®dusndeckue 0CHOBEI KIIACCHYCCKON MEXaHUKH

Tema 1.1. KunemaTtuka

OnemMeHThl KHHEMaTHKU. Mojenu B MexaHuke. Cuctema otcuera. [locTynarenbHoe ABMKEHUE TBEPAOTO Tea. TpaekTopus, JTuHA
l'[yTI/I, BeKTOp nepeMemeHI/m. CKOpOCTB u yCKOpeHI/Ie TOYKHU KaK HpOPI?:BO)IHBIe paz[I/cha-BeKTopa 110 BpeMeHI/I. HOpMaJ'ILHOC nu
TaHTeHIHATbHOE ycKopeHus. Kiaccuguxanust BUIOB ABIDKCHHUS.

Tema 1.2. Ilunamuka

TpPI 3akoHa JuHaMuKu HeroroHa. [ToHATHS Macchl U CUJibl. BUABI CHIT B MEXAHUKE: TPCHUS, YIIPYT'OCTHU U TATOTCHUA. I/IMHyJ'ILC TEJa.

Wmmynsce crnbl. BHeNHNE 1 BHYTpeHHHE CHIIBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHH4IecKoi cucteMsl. LIeHTp macc (meHTp
MHEPLUH) MEXaHIHYECKOH CHCTEMBI M 3aKOH €T0 JABIKCHHUS.

PaboTa nmocTostHHO# 1 epeMeHHO# cuiTbl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBIN HHTErpain. MOITHOCTh. DHEPrusl KakK
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoecTBrsA. KuHeTHIeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tell.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKHU BPAIIATEIbHOIO ABMKEHUS TBEPAOTO TeIa OTHOCUTENBHO HEMOABIKHOM OCU. 3aKOH COXPaHEHUS] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCeMHUPHOTO TsAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEeHUCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHs MEXaHUUECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JaBnenue B xxugkocTy u rase. Equnnnel usmepenus nasnenus. 3akonsl [lackans n Apxumena. TeueHre naeanbHOMN KUAKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiun u cineacrsus u3 Hero. Tedenue Ba3koi sxuaxkoctd. @opmynsl HeroToHa 1
Croxca. KoaddunmeHT BI3KOCTH U METO/IBI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexannueckue konebaHHs 1 BOTHBI

T'apmoHmYeckue Kone0aHus U UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebauwmii. [IpyXuHHBIH,
(u3nueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPIus rapMOHUYIECKUX Koiebanuil. CroxeHHe TapMOHIHUYECKHUX KoleOaHuil 0THOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

CroxeHns B3aNMHO MTEPICHANKYIAPHBIX KoseOannit. @uryps! JIuccaxy. 3aTyxaromue 1 BEIHYXICHHBIE KosleOanus. Pe3oHaHC.
BosHOBBIE Tponecchl. MexaHn3M 00pa30BaHMS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpomgonsHbIe U oNepeyHbIe BOTHBL.
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [JJinHa BOJIHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpru3nka 1 TepMOJHMHAMHKA

Tema 2.1. MonekynsapHO-KHHETUIECKast TEOPHUs

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanbHbIX rasos.
CpenHss KHHETHYIecKasi SHePTHst MOJIEKYIT. MoJeKyIsIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIOTHON TeMITepaTypHl.

DOneMeHTHI cTaTUCTHYECKOl (hu3uky. 3akoH MakcBena A pacipeieNICHNsI MOJICKYIT HACAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 11 pacnipeeneHus 4acTHI] BO BHEIITHEM NTOTEHIUAIbHOM none. CpegHee yuciao
CTOJIKHOBEHHUI! ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmnsrtHOe 0o6ocHOBarMe MKT. [Tnddy3us, TermonpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypre n HeioToHAa.




Tema 2.2. TepmoanHamuKa

BHyrpennss sneprus. Uncio creneHel cB0O0/ b MOJIEKyYIl. 3aKOH PABHOMEPHOTO paclpeeIeHHs] SHEPIHH MO CTETICHSIM CBOOO/BI.
ITepBoe Havaso TepMonuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCcTs MaKpocHcTeMbl. MosipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaga TEPMOITHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo n ero k... 1uis npeansHoro rasa. Bropoe Hagano
TepMoarHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOIKOBAHHE.

Cutel ¥ MOTEHIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoaeiicTBus. D¢ dexTHBHbIN qruaMeTp MoJieKyl. YpaBHeHue BaH-nep-
Baanbca. ®azosble nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSTHUI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMadunBaHue. KanmisipHble SBIeHNS.

Pazgen 3. DnexTpuuecTBoO

Tewma 3.1. DaexTpocraTrka

3akon Kymona. HanpshkeHHOCTB M CHIIOBBIE JIMHUX HANPSHKEHHOCTH 3JIEKTPUYEcKOro moits. [IpuHIi cymepno3nym
JJIeKTpuuecKuX nonei. [IpuMep pacuera HaNPSKEHHOCTH 1101, CO34aBAEMOM cUcTeMOM 3apa10B. II0TOK BEKTOpa HaNps>KEHHOCTH
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cHI1 AIIeKTPHYECKOTO0 MO O TTepeMeeHHIo 3apsaaa. L{upKyaiust BeKTopa HapspKeHHOCTH. [loTeHInanbHEIN XapakTep
3JIEKTPOCTATHYECKOTO MO, [ToTeHnma 31eKTpUIeCcKoro mojst. DKBUIIOTCHIINATIBHBIC TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAIPSHKEHHOCTHIO MOJIS. DNEeKTpUUecKoe Moje B JUINEeKTpUKax. THITbl AUAIEKTPUKOB. Busl nonspusanuu. Bextop nonspusanuu.
ITpoBOTHMKY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHncarops! u ux Buabl. @opmysa mi1ockoro
KoHeHcaTopa. CIiocoObl cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKOro moist. O0bEMHAS IIIOTHOCTh
SHEpTUHm.

Tewma 3.2. DnexTpoarHaMHUKa

ITocTosiHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bekrop miotHoctu Toka. 91C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH reru. COMpoTHBIICHHE W IIPOBOJUMOCTS IPOBOIHUKOB, X TEMIIEpaTypHAs
3aBHCUMOCTb. PacueTr conpoTuBiIeHUN IPU pa3aUYHbIX BUAAX COCTUHEHHUN.

Pabota n MomHOCTE 351eKTprueckoro Toka. 3akoH [xoyns-Jlenna. [Ipasuna Kupxroda n npuMeHeHne nx K pacuery
Pa3BeTBIEHHBIX LIEMEH.

Paznen 4. DnexkTpoMarseTusm

Tema 4.1 Maraurocraruka

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

Cutbl B3aNMOJIEHCTBHUS MapaIebHBIX TOKOB. 3aK0HBI AMIepa. JIBIkKeHHE 3apsDKeHHBIX YacTUIl B MAarHUTHOM rnione. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseia 1)1 3J€KTPOMarHUTHOTO OIS

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJie. DJeKTPOMAarHuTHas MHIyKIus. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHIyKIuU. B3auMHas MHAyKIUS.

MarnuTHOe 1oJje B BemecTse. TUIBI MaTHEeTUKOB (JHa-, Hapa- U (GeppOMarHeTuky), ux pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas poHUIIaeMocTsb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemenus. Y paBHeHus: MakcBeniaa B MHTErpaabHOM
bopwme.

ITonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE U HHIYKTHBHOE) U ITOJTHOE COINPOTHUBIICHHUS LIETIH IIEPEMEHHOTO
Toka. 3akoH OMa JUId el NepeMEeHHOro ToKa. MOIIHOCTh, BbIAesIeMas B eIl NEPEMEHHOTO TOKa.

DnekTpoMarHuTHbIE KoneOanus. ['apMoHnYeckue, 3aTyxalomue 1 BIHYXKIeHHbIE KoneObanus. [Tonsrue o pesoHaHce.
OJeKTpOMarHuTHHIE BOJIHBL U UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @uznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeN! MpeIoMiIeHus. VX hu3udeckuii CMBICI.
SIBneHue MoaHOTO BHyTpeHHero oTpaxeHus. CeeroBogbl. Chepuueckue 3epkana. @opmyna sepkana. [ToctpoeHne n3o0paxeHHi.
Tonkue muna3bl. Popmyna muH3bL. [TocTpoeHe H300paKeHUH.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCT. IHTepdepernus cBeta. Meroas! HabmoaeHus narepdepeHunu ceera. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Ipurnun Ioiirenca-®Openens. Merox 300 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadpun.

IMonspuzanus ceeta. EcrecTBEHHBIN U NOISPU30BaHHBIN CBET. 3akoH Mamtoca. [lonsipuzanys cBeTa Ipu OTPaXXEHUU U
IpEeJIOMJICHIH Ha TPaHHULE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Ipu3sma Hukomst. ITonsponast u
HONAPU3ALIOHHBIE IPU3MBI.

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

Tema 5.2. KBanTOBas onTuka




TemnoBoe U3ITydeHHE U €r0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHepruu B CrieKTpe abCOIIOTHO YEPHOTo Tena. 3akoH cMmerueHus Buna. ®opmyina Penes-/xunca.

SIenenue pororddexra. BHemHmit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHINTEHHA 11 BHENTHET0 (hoTodddeKTa.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTer Jlebenena. Jlazeps!, mpuHIND JEUCTBUS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. Omnupuyeckre 3aKOHOMEPHOCTH B CIIEKTPaX MCITyCKAHHSI U TOTJIOMICHHUST aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp atoma Bojgopoa. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiist. OnbITHOE 000CHOBaHUE KOPIYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOTHOBOTO Ayaln3Ma CBOICTB MaTepuu. BomHoBas dyHKIus 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHenue Llpéaunrepa 1uist craiuOHapHBIX COCTOSHUM.

IMoctynarer bopa. BopoBckas Teopust aToma BOJOpOIa U BOJOPOAOIOT00HOTO HOHA. ATOM BOJOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepHas pusuka

PerTrenoBckue cnektpsl. 3akoH . Mosznu. [loromnienne, CIOHTaHHOE U BEIHY)XICHHOE U3iydeHue. [loHsATHe 00 OnTHYeCKUX
KBaHTOBBIX F'eHepaTopax (Tazepax). Pasmep, cocras u 3apsn aToMHOTO siiapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl u
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3ITy4eHHE U €r0
BUJIBL. 3aKOH PaJHOaKTUBHOIO paciiana. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE alb(a, Oera - 1 raMMa-u3JIydeHUs] aTOMHBIX sIIep.
TlonsiTHE O SAEPHBIX peakUUAX U UX OCHOBHBIX TUMAaX. MIcKyccTBeHHAs paJuoakTUBHOCTh. [lenenue Tsokensix suep. Lennas
peaxuus genenus. [loHsTue o siaepHOi SHepreTHke. Peakuys cuHTe3a aTOMHBIX siaep. [IpobieMa ynpaBasieMbIX TEPMOSIEPHBIX
peakuuii. DeMeHTapHbIe YacTHIBL. VX Kiaccudukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImosHeHve U 3ammuTa 1abopaTopHBIX padoT
BeImosHEHHE CaMOCTOSTEIBHBIX PadoT
OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoOT

He npenycMoTpeHo y4eOHBIM IIIaHOM

6.3. KoHTpoJibHbIe BONPOCHI U 3aJaHUSs

OIIK-3: Cnoco6eH UCToIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX AUCHUILIHH B TPO(PECCHOHAIEHON AEATENEHOCTH

1 cemectp

OTKpBITBIE BOTIPOCHI

Bonpoc Nel

OnuuuTe nporecc u3MepeHus K03(hHUIEeHTa TPEHUA CKOIBKEHHS MEKIY ABYMs TOBEpXHOCTsIMH. Kakue mapamMeTpbl HEOOXOAMMO
KOHTPOJIMPOBATH MPH MPOBEICHUH IKCIIEPUMEHTA?

OrtBerT:

Jns u3Mepenus Kod(duIreHTa TpeHus CKOJIBKCHUSI MEKITY IBYMsI IOBEPXHOCTSAMHU OOBIYHO HUCIIONB3YETCS METO] HAKIIOHA
mIockocTH. OMH U3 00BEKTOB TOMEIIACTCS Ha HAKIIOHHYIO IIOCKOCTh, U TIOCTETICHHO YBETMUUBACTCS YO HAKJIOHA IO MOMEHTA
Hadana CKoJbkeHust. Koo UIMEeHT TpeHUsT paCCUUTHIBACTCS KAaK TAHTEHC yIJia HAKIIOHA. BaskHO KOHTPOJIMPOBATh YHCTOTY
MOBEPXHOCTEH, paBHOMEPHOCTH MPHUIIOKEHUSI HATPY3KH U OTCYTCTBUE BUOPAIIHIA.

Bompoc 2:

OO0BsACHUTE, KAK H3MEPHUTh CKOPOCTh PAcIIpOCTPAHECHHUS 3BYKOBBIX BOJH B cpejie. Kakure MeToIbl HCIONIB3YIOTCS JJIsl 3TOTO U KaKHhe
(hakTOpBI HY>)KHO YUUTHIBATH?

OrtBeT:

CKOpPOCTh PacipoCTpaHEeHUs 3BYKOBBIX BOJIH B CpPEJie H3MEPSIETCS C TOMOIIBI0 METOIOB, OCHOBAHHBIX HA PETUCTPAIIMH BPEMEHH
MIPOXOKIACHUS 3BYKOBOM BOJTHBI MEKIY ABYMS TOUKaMH. VICIIONB3YIOTCS YIBTPa3ByKOBBIC TATYMKHU HITH MUKPOGOHBI. BakHo
YUUTBHIBATH TEMIIEPATYPY CPEAbI, BIXHOCTb U HATMYKE MPEMSTCTBUI, KOTOPbIE MOTYT MOBIHITH HA PACIPOCTPAaHEHUE 3BYKA.

3aKpBITLIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aKk0H ONMUCHIBAaCT IBMKEHHE TEJa 1101 BO3ACHCTBUECM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHENA oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxoit mprbop ucnonbiyeTces Uit I3MepeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxonoT




¢) Conorpad
d) Jatumk naBneHus
IMpaBunbHEIT oTBeT: a) ['MaponokaTrop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU TTPABUIIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

ITpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakune npr6ops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MAarHUTHOTO 110JIs1?
a) Kommac

b) Maruurometp

¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

[IpaBunbsHbIE OTBETHL: b, d

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MTOCIEI0BATEILHOCTD IATOB MIPHU MPOBEACHUN KCIIEPUMEHTA N0 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3AYXE:
1. INoaxmodyeHne MUKPO(QOHOB K PETHCTPHPYIOLMIEMY YCTPOHCTBY.

2. H3mepenue BpeMeHHU MPOXOXKICHUS 3ByKa MEXITYy MUKPOGOHAMH.

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

4. Hactpotiika paccTosiHul MeXTy MHUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOT0 JalbHOMEpPA A U3MEPEHUS] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHazA.

2. INoaxmroueHne UCTOUHNKA MUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBHS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMHU SIBICHUSAMH U IPUOOPAMH, HCIIOJIB3YEMBIMHU JUISL MX U3yYCHHS:
Dusnyeckoe sSBICHUE [Mpubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) Onrryeckue 3G eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUECKUMH BEIMYMHAMH U UX €AMHHUIIAMU H3MepeHHs B MexXIyHapoaHO! cuCTeMe eAUHHUI
(CN):

®duznyeckast BEIMIHNHA Enmuanma usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) Jxoynb
IIpaBuIBHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢)—3)

d)—4)




6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIolue Npoue1ypbl OlleHHBaHHA

Metoanka OleHKH J1a00paTOPHBIX paboT

CTyIeHT TO/DKeH BBITIOJHUTE H 3AIIUTUTH BCE JIAO0PATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC TIPOrPAMMOM THCIIUILIHHBIL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KKI0H PabOThI B TaDOPATOPHOM TMPAKTHKYME, 4 TAK)KE BBITTOIHEHUS TECTOBBIX 33aHUil 10 TeMe
paboThI Ha YCMOTpEHHUE TIPETIOIaBaTeNeH.

MeTtoauka 3a4eTa 1o JUCIUILINHE
3ayger 1o JAUCIHUIIIIMHC BBICTABIIACTCS 110 pE3yIbTaTaM CHCTEMATHYCCKOM pa60T1)1 CTYACHTA B TCUCHUC CEMECTpA.

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

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

B pamkax TeopeTHuecKoi 9acTu 0O0ydaromuiics, Ui Kaka0ro 3a1aHus, (GOpMyIUpyeT IPaBIUIbHbIE 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 3K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAPABICHHbIE HA BBIABICHHE BO3MOXKHOCTY IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPEOOBaHUSIMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUM 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 COOTBETCTBHHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 O3 OmHOOK.

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

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

JOCTaTOYHOM JUI 00IIEeTO (hYHKIIHOHUPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISIETCS 10 OLIEHKE XyAllel yacTH. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUS.

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

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBO, oA
JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yued. mocobue 11 HHKESHEP.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a41 A1 CAMOCTOAT. PEILIEHU IS CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011
Tpeinkruna Enena
TpangueBHa
JI1.3 [CurnmoB Brnamucnas | Onruka. @usmka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 | Huxurtenko AHatonuii |JlaGopaTopHBIil MPAaKTUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuy, SkoBieB 2018
Bnagumup
Huxonaesuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

7.1.2. JlonoHUTEIbLHAS JIATEPATYpa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpanuit JlaGopaTOpHBIi MPAaKTHKYM 10 (pr3nKe. DNEeKTPHIECTBO, MATHETH3M Hosocubupck: HI'ABT,
Bacunnesny, 2002

CuHIOKOB Muxaui
IleTpoBuu




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

Jlabopatopust MEXaHUKU u
JJIEKTPUYECTBA - y4yeOHast
aymuTopusl U1 TPOBEACHHSA
1a00paTOPHBIX 3aHATHI

AymutopHas nocka; Kommiexkr ydeOHoit wmebemm; JlaGopaTopHble CTeHIBI: YHHBEpPCATBHBIH
CTeHJ «3aKOHbI TMOCTOSHHOTO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmpeselicHUE YCKOPEHUS
CHIIBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojeco, 4 mr.;
Ompenenenue  ckopoctd  3Byka;, OrmpeneneHHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe oOopynoBanue: Habop siekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS JUIS BEIYMCICHHS OTPENTHOCTEH N3MEPEHHH, 6 IIT.

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)

JICKIMOHHOTO THIIA

[Tomemenune s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIUX ~ JAOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0  Cpeay
00yJaronuxcs YHUBepcHTETA.

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

IPOBEJIEHHUs TEKYLIEro KOHTPOJIS
U IPOMEXKYTOYHOH aTTeCTalH




