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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

Maremaruka

2.1.2

Wudopmarnka

2.13

Xumus

2.14

HNudopmaruka

2.1.5

Xumus

2.2

JucumInHbI 1 NPAKTHKH, UIS1 KOTOPBIX 0CBOEHHE JAHHOH TUCHUNINHBI (MOXY/Is1) HE00X0IUMO KaK
npeiIecTBYIOIIee:

2.2.1

OOmast >JIEKTPOTEXHUKA U DIIEKTPOHHKA

222

Tenmorexuuka

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUITJINHBI

(MOZY.JI)

OIIK-1: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 00IeMHKeHEePHbIe 3HAHU, MeTObl MATEMATHYECKOI0 AHAIN3A H
MOJeJUPOBaHNsA B IPOQeCCHOHAILHOM AeATe1bHOCTH;

OIIK-1.2: TIpuMeHsIeT ecTeCTBEeHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, METOIBI MATEMAaTHYECKOTO aHAIIN3a U MOJICITUPOBAHHUS B
npodeccroHaNBHOM AeITeTbHOCTH

OIIK-1.3: HPOBOIII/IT TCOPETUICCKUE U DKCIICPUMEHTAJIBHBIC UCCIICNOBAHUA CUCTEMATU3UPYA U aHAIIN3UPYA €CTCCTBEHHOHAYYHBIC U
O6HIeI/IH)KeHepHI)Ie 3HaHUA, METOJAbI MAaTCMATUYECKOT'O aHaIM3a JJId MOACITIMPOBAHUA U PEHICHUA 3a1a1 HpO(l)eCCHOHaHLHOfI
JACATCIBbHOCTU

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS 10JIKEH

3.1 |3uars:
3.1.1| - ¢pusuveckue OCHOBHI MEXaHHKH;
3.1.2 | - OCHOBHBIE OHATHS, 32KOHBI U MOJEIN MEXaHUKH, IEKTPUYECTBA U MarHeTU3Ma, KoJeOaHUH U BOJIH, KBAHTOBOM
(U3UKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIHMHAMHUKH, OTITUKH, ATOMHOU M SIEPHON (DU3UKHY;
3.1.3 |- METOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pH3HKe.
3.2 | YmeTh:
3.2.1 | ucnonbp30BaTh PU3MUECKUE 3aKOHBI IIPH aHAIK3E U pelieHUH MpolieM NpodecCHOHaIBHON A TeNbHOCTH
3.3 | Baragers:
3.3.1 | meTomamu ipoBeieHNS (PU3NIECKUX W3MEPEHNIT, METOaMHU KOPPEKTHOHM OLIEHKH IOTPEITHOCTEH TIPH NPOBEACHUN
(pU3NIECKOro HIKCIEPUMEHTA.
4. CTPYKTYPA JTUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHue pa3ienoB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. duznyeckue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Junamuka. Mexanuueckue Konebanus 1 BoIHbI /JIek/ 2 2 JI1.1 0
Cp Kunemaruxka. Tunamuka /Cp/ 2 12 0
Jlab OCHOBBI METO/I0B 00pabOTKH Pe3yabTaTOB U3MEPEHU pru3ndeckux 2 4 JI1.6 0
BenuuuH. OrnpesesIeHUe INIOTHOCTH TeJT IPaBIIEHON (pOpMBIL.
OnpeeneHne YCKOPEHUs CHIIBI TSDKECTH 110 crtocoOy beccenst.
OnpezneneHrne MOMEHTA HHEPLIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTOJIOM. M3yueHne OCHOBHOT'O 3aKOHa JMHAMHUKH BpalaTeIbHOIO
JIBYDKEHYSI ¢ TIOMONIbI0 MasiTHuka O6epOexka. /J1ab/
Cp Mexannueckue koebanus 1 BomHbI /Cp/ 2 16 0
Paznen | Paspen 2. MoJiekyasipHas guzuka U TepMOIMHAMHKA
Cp MonekynsapHo-KiHHeTHYecKas Teopus /Cp/ 2 12 0




Jlex Tepmoaunamuka /JIex/ 2 2 JI1.1 0
Cp Tepmonunamuxa /Cp/ 2 16
JIab W3mepenne MTHBI 3BYKOBOIT BOJHEIL,CKOPOCTH 3BYKa U KO3 (unueHra 2 2 J1.5 0
IyaccoHa 1o ¢a30BbIM COOTHOLICHHSM. /J1ab/
Paznen | Pa3zmen 3. DuexkTpuyecTBo
Jlex Dnekrpocraruka /JIex/ 2 2 JIT.1 0
Cp Onexrpocraruka /Cp/ 2 24 0
Jlex OnextpoauHamuka /JIek/ 2 2 0
JIab H3MepeHue conpoTUBIIEHHS U OLIPEIEIEHUE YAEIBHOIO CONPOTUBIICHUS 2 2 J12.1 0
npoBojHuKa. OIpeaeneHre 3aBUCHMOCTH COITPOTUBIICHHUS IPOBOIHUKA U
MTOJYTIPOBOHUKA OT TeMIIepaTypsl. /J1ad/
Cp Onexrpoaunamuka /Cp/ 2 30 0
Pazpen | Paspen 4. dnekrpomareTusm
Cp Marnutoctaruka /Cp/ 2 4 JI1.1 0
Jlek Marnurtnas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMarHUTHOTO 2 2 0
ronst /JIex/
JIab OnpezneneHue ropu30HTAILHON COCTABIISIOIIEH HAIPSKEHHOCTU 2 2 J12.1 0
Mar"HuTHoro moJiist 3emiid. MccanemoBanre MarautHoro nomns. /JIa6/
Cp MarnutHas naaykuus. Teopus MakcBesuia AJis DJIEKTPOMAarHUTHOTO 2 24 0
nionist /Cp/
Pazpen | Paspen S. Onruka
Cp Ousnueckas ontuka /Cp/ 2 8 0
Jlex Ksanrosas onrtuxa /JIex/ 2 2 J1.1 0
Jla6 OrnpeneneHne mokasaTesen mpesoMIIEHHUS JKUKOCTEH ¢ TTIOMOIIBIO 2 4 JI1.3 0
pedpakromerpa A6Ge. OmpeeneHne TeMnepaTypsl pacKaJIeHHOTO Tea
onTu4eckuM metogom /Jlab/
Cp KganToBas ontuka /Cp/ 2 24 0
Paszmen | Pa3gen 6. AToMHas u inepHas pusnka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenne atoma /Cp/ 2 24 0
Cp SAnepnas ¢musuxa /Cp/ 2 8 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 4 1.4 0

5. COJAEPKAHME JUCLUILINHBI (MOAYJIST)

Paznen 1. ®usnueckue 0CHOBBI KJIACCUUECKON MEXaHUKU

Tema 1.1. KunemaTuka

OnemeHTH! KMHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTymnaTensHoe ABMKEHHE TBEPAOro Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTh U yCKOPEHHE TOUKU KaK ITPOM3BOIHBIE pajuyca-BeKTopa 1o BpeMeHu. HopmanbHoe 1
TaHTeHIATbHOE ycKopeHns. Kiraccnukanus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axkona nuHamuku HetotoHa. IToHATHS Macchl ¥ CHIIbl. BUbI CHIT B MEXaHUKE: TPEHHUS, yIPYTOCTH U TAroTeHus. MmMmynbc Tena.
Wmnynec cunbl. BHemHue u BHyTpeHHUE CUIIBL. 3aKOH COXPAHEHUs UMITYJIbCca MEXaHN4eCcKOl cucteMsl. LleHnTp Macc (LeHTp
WHEPUIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTossHHON U epeMEeHHO# cuitbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBIA HHTErpaj. MOIIHOCTh. DHEPrusl KaKk
YHHBEpCalbHasi Mepa Pa3INIHbIX (OPM JIBIXKEHUS U B3auMozeiicTBusl. KnHeTHdyeckas sHEprus MEXaHH4eCKOH CUCTEMBI. 3aKOH
COXpaHEHMS MEXaHHMIECKOH PHEPTHH U €T0 CBS3b C OHOPOIHOCTHIO BpeMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoOMEHT HHEePIMU TBEPAOTO TeIa OTHOCUTENBHO ocu. [Ipumeps! ero BeruncieHus. Teopema llTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE IMHAMUKYU BPAIIATEIbHOIO ABMXKEHHS TBEPJOT0 TEIa OTHOCHTENBLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. IloreHnnanbHas 3Heprust MaTepUualbHOM TOUKH BO BHEIIHEM CHUJIOBOM I10JIE U €€ CBA3b C CUIIOH,
JeHCTBYIOIIEH Ha MAaTePUANIbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. EnnHuIb 3MepeHus AaBneHus. 3akoHsl [lackans u ApxumMena. TedyeHue uneanbHol KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysm u cneactsus u3 Hero. Teuenue Bs3koi sxxuakocta. @opmynsl HetoToHa 1
Croxca. KoadGunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJTHbI

I"apMoHMUeckne KonmebaHus M nX XapakTepucTukd. [uddepeHnnansHoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3MUecKuil 1 MaTeMaTHIECKUI MasTHUKH. DHEPrHs TapMOHIYEeCKUX Kojebanuiil. CliojkeHne rapMOHNYECKIX KOJIeOaHuH OTHOTO
HaIpaBJIeHUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs: B3aUMHO NEpIEHIUKYIIApHBIX Kosiebanuid. @urypsl JInccaxy. 3aTyxaromye 1 BbIHYXACHHbIE KoaeOanus. Pe3oHaHc.
BosHOBEIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHbIe BOTHBL.
YpaBHEHHE IIOCKOH Oeryiei BoTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.




Paznen 2. MonekynspHast pu3nKa U TepMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOE ypaBHeHHe MKT maeansHbIX ra3os.
Cpensss KHHeTHYIecKasi SHepriust MoneKyil. MoleKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJeMeHTBI CTaTHCTHYECKOH (pu3nKH. 3akoH MakcBeiuia st paciipeieNieH s MOJIEKYIT HCIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boibiiMaHa Ui pacipefeIeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oJie. CpeaHee Irciio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHoBarKre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno creneneit cBoO0ABI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu u3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHas
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIHOTO ra3a OT BUja nporecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Llukia KapHo u ero k.ILA. 11 uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBUS. D(hPEKTUBHBIN THaMeTp MOJIeKyl. Y paBHeHHe Ban-nep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kpurnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHIH
BemecTBa. [ToBepxHOCTHOE HaTsLKkeHHe. CMadnBaHue. KanuispHele siBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. DnexTpocTaTHKa

3akoH Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
anekTpudeckux noiseil. IIpumep pacuera HanpsXKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsAaoB. II0TOK BEKTOpa HaNpPsHKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 31eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
3NEKTPOCTaTUYECKOro nos. IToTeHnnan anekTpudecKkoro nojis. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHIIMANA C
HaNpsDKEHHOCTBIO NMOJIs. DIIEKTPUYECKOE N0JIE B JUAIEKTPUKaX. TUIIBI IUAIEKTPUKOB. Busl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 31EKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoaHMKa. KoHaeHcaTops! 1 ux BUABL. DOpMyIia MIOCKOTO
KoHJeHcaTtopa. CriocoObl coeTMHEeHHs KOHAEHCATOPOB B 0aTapero. DHeprus 31eKTpocTaTnieckoro nojst. O0bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnekrpoauHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buiel HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
UCTOYHMKA ToKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb NPOBOJIHUKOB, UX TEMIIEpaTypHas
3aBUCUMOCTb. PacueT cOnpoTUBICHUN NIPU Pa3NUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpuYecKoro Toka. 3akoH Jlxoynsa-Jlenna. IIpasuna Kupxroda u npuMeHeHne X K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Paznen 4. DnexrtpomarneTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Maaykys MarHuTHOrO noiisi. CunoBble IMHAKM MAarHUTHOTO T0JIs1, €r0 BUXPEBOI XxapakTep. 3akoH AMmepa 1
CHUJIBI, ACUCTBYIOLIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHbBIX TOKOB. 3aKOHBI AMIiepa. [IBIKEHHE 3apsKEHHBIX YaCTHULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxkymnsuus Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nons B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IToJIe. DJEKTPOMAarHUTHas HHAYKIWA. 3akoH DPapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenmna. SIBnenune camonHaykiuu. HIyKTHBHOCTH KOHTYpa. D/1C
CaMOMHAYKIUH. B3auMHas HHIyKIus.

MarsauTHOe TI0JIe B BemecTBe. THITBI MarHeTHKOB (IHa-, mapa- 1 peppoMarHeTHKH), nX Gpusndeckas mpupona. HamarHn4eHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopuu MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBenla B UHTEIPalbHOU
tdhopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE M MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IEPEMEHHOr0 TOKa. MOIIHOCTb, BbIJIENIseMasl B LIENH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHMYECKHe, 3aTyXaroIie U BEIHYKAeHHbIe koneOanus. IloHsTHe 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJHBI U UX cBoiicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJH.

Paznen 5. OnTuka

Tema 5.1. ®usznyeckas onTuka

OCHOBHBIC 3aKOHBI T€OMETPHYCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHUTEIIBHBIN ITOKa3aTeN MpetoMiIeH . VX Gu3naeckuii CMBICII.
SIBneHue NoTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBobl. Chepudeckue 3epkana. Dopmyna 3epkana. [locTpoeHne H300paskeHHHA.
Tonxwue nun3bl. @opmyna nuH3bL. [TocTpoeHne H300paxeHHH.

BosiHoBast anexkTpoMarauTHast mpupoja cBeta. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH. Bpems u juinHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus cBeta. Merons! HabmroqeHns naTepdepeHnny ceera. Pacuer
unTepdepernun B onbite FOHTa. MIHTepdepeHnns cBeTa B TOHKUX IUICHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HayKe U TEXHUKE.




Judpakmus ceera. [Tpurnun Ioitrerca-®penens. Metox 301 Openernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpapudeckoe nccieoBanue CTpyKTypbI
kpucTamios. [TonsTre 0 ronorpaduy.

Ionspu3anus ceera. EcTecTBEeHHBIH 1 MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspu3anus cBeTa IpH OTPaKEHHH U
MPeJIOMIIEHUH Ha TPpaHuIle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [BoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponms. Dddexts! Keppa n @apanes. OnTudeckn akTHBHBIE BelIecTBa. [luciepcns cBeTa.
OneMeHTHI 2eKTPOHHOH Teopuu quctepcuu ceeta. [lornomenue (abcopbuust) ceeta. 3akoH Byrepa.

Tema 5.2. KBanToBas onTuka

TemnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue pororddexra. Buenrnuii porospdext u ero 3axkonsl. GoToHBI. YpaBHEeHHE DHHIITEHHA A7 BHEIIHETO GoTodddexTa.
Macca n ummyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. CtpoeHue atoma

Mopemu aromoB Tomricona u Pesepdopaa. DMmiprdeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHWS M HOTJIOIICHNS aTOMOB.
®opmyna Punbepra. Jlnneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bomnna Jlyu ne Bpoitns. OnpiTHOe 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezienieHHocTel ['elizenOepra kak NMposiBIeHHE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuus n
ee craTucTuuecKuil cmeici. YpaBHeHue Ilpénunrepa s cTalioHapHBIX COCTOSHUM.

Ioctynater bopa. BopoBckast Teopust aroMa BOJIOpPOAa U BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBsle uncna. Criue anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTaHHOE U BRIHYXICHHOE H3nydeHue. [lonsTrne 00 onTHaecknx
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHEprus CBs3M sApa.

B3aumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOMCTBAX U MIPUPOAE AACPHBIX CHI. Monenu siapa. PanuoakTHBHOE U3IIy4E€HHUE U €T0
BUJIBL. 3aKOH PAaJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U NMIPOHCXOXKACHHUE anb(a, OeTa - U rTaMMa-H3IydeHUs] aTOMHBIX sep.
ITonsTHE O AAEPHBIX PEaKIHAX U UX OCHOBHBIX THNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokensix saep. Lennas
peakmust neneHus. [loHaTHe o simepHOi SHepreTuke. Peakist CHHTe3a aTOMHBIX siep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakIuii. DeMeHTapHbIe YacTHIBL. VX knaccudukams.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padoT
BeImosHeHe CaMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He mpenycmoTpeHo yd4eOHBIM IIIIaHOM

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

OIIK-1: CnocobeH mpUMEeHSTh eCTeCTBeHHOHAYYHbIE U OOICHHKEHEPHbIE 3HAHUS, METO/IBI MAaTEMaTUYECKOT0 aHAJI3a U
MO/ICJIMPOBAHUS B IPO(ECCHOHATIBHOI AesATEeNbHOCTH

1 cemectp

Bonpoc Nel

Omnumre, Kak MEHsIeTCs INIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTypbl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEICIISIIOT €0 MOBEACHHE B 3THX YCIOBHSX?

Ortsert: [Ipn yBenmueHHN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 MPUBOANT K YMEHBIICHHIO €T0 IIOTHOCTH. I1py mOBBIIIeHHN
JABIICHUS ra3 COKUMAETCS, YBEJIMUUBAs CBOIO INIOTHOCTH. OCHOBHEIE CBOIICTBA r'a3a, KOTOPBIE OIPEEIAIOT €ro MOBEICHNUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHYECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCSA BHYTPh MOBOpOTa. Kakue CHIbl BBI3BIBAIOT 3TOT
HaKJIOH M KaK OHH BJIUSIOT Ha YCTOHYMBOCTD CyaHa?

Ortset: Hakion kopryca cynHa BHyTpbh HOBOPOTA BbI3BaH AEHCTBHEM IIEHTPOCTPEMHUTEIIBHBIX CUJI, BOSHUKAIOIIUX HPH ABIKCHUN
10 KPUBOJIMHEWHOH TpaekTopuu. Korma cyaHO moBopadnBaeT, HEHTPOCTPEMHUTENNbHAS CHJIa TSHET €ro K IICHTPY ITOBOPOTAa,
3aCTaBIIsAs KOPITYC HAKJIOHATHCSA BHYTPh. JTOT HAKJIOH KOMIIGHCUPYETCS CHIIAMU IIIaBy4eCTH, JeHCTBYIOIUMU CHU3Y BBEpX,
KOTOPBIE CTPEMSTCS] BEPHYTh CYJHO B BEPTUKAJIBHOE MOJIOKEHHE. Y CTOHYMBOCTD Cy/IHA 3aBUCUT OT COOTHOLIEHHS STHX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIIe BEPOSITHOCTD IIOTEPH YCTOWYNBOCTH. BaXHBIMHU (pakTOpamu, BIUSIOMIMMH Ha YCTOHYHBOCTH,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacIipeneieHue Tpy3a.

Bompoc Ne3

Kaxoit 3aK0H OITUCHIBAaET 3aBICUMOCTE CHIIBI YIPYTOCTH OT Ie(OpManiH MPYKUHBI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) 3akon 'yka




¢) 3akon Oma
d) 3akon boitna-MapuoTta
IMpaBunbHEIT 0TBeT: b) 3akoH ['yka

Bonpoc Ne4

Kaxoe ycTpoiicTBO peodpa3yeT MeXaHHIEeCKYI0 SHEPTHIO B 3JEKTPUICCKYIO?
a) JlnHamo-MarmmHa

b) Tparcdopmarop

¢) AKKyMyJsiTOp

d) Kornencarop

IIpaBusbHEI OTBET: a) JJMHAMO-MaNInHA

Bompoc Ne5

Kaxkue u3 mepeunciieHHBIX CBOMCTB XapaKTepHBI U (heppOMarHUTHBIX MaTepHAIOB?
a) Bricokas 31eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMArHUYEHHOCTh

¢) Huskas MaranTHas IPOHHUIIAEMOCTD

d) Hanmuuaue momeHOB

IIpaBusbHbIe OTBETHI: b, d

Bompoc Ne6

Kakue BeTMUMHEI SBIAIOTCS OCHOBHBIMH ITapaMeTPaMH COCTOSIHHUS TePMOANHAMUYCCKOM CHCTEMBI?
a) Temneparypa

b) O6bem

¢) MaccoBas nons

d) lapnenue

e) CKopocTb

IIpaBunbHBIC OTBETHL: a, b, d

Bonpoc Ne7

YcTaHOBHUTE MPAaBUIIBHYIO TOCIEI0BATENBHOCTD CTAANN JBHKEHUS Tea, OPOIEHHOT0 TOPU30HTANIBHO C HEKOTOPOH HadalbHOI
CKOPOCTBIO.

1. Teno ABUKETCS PaBHOMEPHO BJOJb FOPU30HTAIBHON OCH.

2. Teno HauMHAET ABUTAThCA MOA AEHCTBHEM CUIIBI TSXKECTH.

3. Teno 1OCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbeHOE IBMKEHUE 3aMEJUIAETCS N3-3a CONPOTHUBIIEHUS BO3IyXa.

IIpaBusnbHas nocnenoBaTenbHOCTh: | >4 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NTOCIEA0BATEIFHOCTD ICHCTBHUI IPH N3MEPEHNH 3JIEKTPUIECKOT0 CONMPOTHBICHHS PE3UCTOPa METOIOM aMIIepMeTpa 1
BOJIETMETpA.

1. [MoAKTIOYNTH UCTOYHUK MHUTAHUS.

2. W3MepuTs HanpsKEHHE Ha PE3UCTOPE.

3. IMoaxmro4nTh pe3UCcTOp MOCIEAOBATEIBHO C AMIEPMETPOM U BOJIBTMETPOM.

4. W3MepuTh cuily TOKa B LICTH.

5. Paccunrtath conportuBieHue no 3akoHy Oma.

IIpaBunbHas nocnenoBaTenbHoCTh: 1 -3 54 —2 — 5

Bompoc Ne9
YCcTaHOBHUTE COOTBETCTBHE MEXTY (PU3MUECKIMH BENMYNHAMH U UX CUMBOJIaMHU B MexyHapoHoit cucteme exuaut (CH).
dusnueckas BeIUYMHA CumBon

a)Cmwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) Dnekrpuueckuii 3apsn 4 Q

[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXY (DU3MUCCKUMH SBICHHAMH U YCTPOHCTBAMH, HCTIOJIB3YIOIIUMH 3TH SBICHHS.
duznyeckoe SBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHas MHIYKLUSL 1) Tpauchopmatop
b) ®otorddekt 2) ComHeunasi 6arapes

c¢) Pesonanc 3) LC-kontyp

d) TepmonneKTpHUIECTBO 4) Tepmomapa

IIpaBunbHOE COOTBETCTBUE:




a)—1)
b) — 2)
c)—3)
d)—4)
2 cemecTp

Bonpoc Nel

OO®sicHUTE, TOYEeMy OeIbIil CBET IPH MPOXOXKICHUH Yepe3 IPU3My pa3jiaraeTcs Ha ClieKTpaabHble IBeTa. Kakue mpuHINIBI JeKat
B OCHOBE 3TOT'O SIBJICHUS?

Ortser: bensrii cBeT OpeaCTaBIISACT €000l cMech BCEX BUINMBIX IIBETOB CIICKTpA. HpI/I MPOXOXKACHUHN YCPE3 IPU3MY CBCT
MPEJIOMITICTCA U3-3a pa3anHoﬁ CKOPOCTHU PACTIPOCTPAHCHUA KAXKIAOI'0 IBETA B MATCPHUATIC IPU3MBI. DTO sIBIIEHHE U3BECTHO KaK
JAucnepcusd CBETa. Paznuunelie JUIMHBI BOJIH CBETA MPEJIOMIIAIOTCA 0] pa3HbIMU YI'JIaMU, YTO OPUBOAUT K UX PA3ACIICHUIO U
00pa30BaHMIO PaJyry LIBETOB.

Bompoc Ne2

OnuiuTe Npouecc paJAnoakTUBHOIO pacnaia U 00bSICHUTE, KaKyue BUIbl PAIHMOaKTUBHOIO paciaja CylecTByoT. Kakue npotyKTel
00pa3yroTcs B pe3yiibTaTe KaXkKIoro BUa pacmana’?

OtBet: PagnoakTHBHEIA pacmag — 3TO MPOIECC CaMOTIPOU3BOJILHOTO TIPEBpAIIeHUS] HECTAOMIILHBIX sIJIep B CTAOMIIBHBIE TTyTEM
BBIOpOCA DJIEMEHTAPHBIX YACTUL] WM raMMa-u3inydeHus. CylecTByIOT TP OCHOBHBIX THIIA PaIHMOaKTHUBHOTO pacmnaja: anbga-
pacnan, 6era-pacmaj U raMMa-u3irydeHue. Aibda-pacnan IpUBOIUT K 0OPa30BaHUIO HOBOTO 3JIEMEHTA C MEHBITHM aTOMHBIM
YUCIIOM M YMEHBIIIEHHEM YHCiIa HeWTpoHOB. bera-pacman BrirtodaeT TpancopMaIuio HEHTpoHa B TPOTOH HIIH MTPOTOHA B HEUTPOH
C BBIICTICHHEM MTO3UTPOHA HIIH AJIEKTPOHA COOTBETCTBEHHO. | 'aMMa-n3IyueHre — 3TO BbIJeNICHHE YHEPTUH B BUIe (POTOHOB
BBICOKO# HEpruu 0e3 M3MEHEHHs COCTaBa spa.

Bonpoc Ne3

Kakoii 13 nepeuncieHHbIX 2IEMEHTOB 00Ja1aeT HauOoJbIleil aTOMHON Maccoit?
a) Bonopon

b) enwmid

¢) Yraepon

d) XKeneso

IMpaBunsHEIT oTBeT: d) XKeneszo

Bonpoc Ne4

Kakoii npubop ncrnons3yercst a1 HabII0AEHHS 3a TIOBEACHNEM MUKPOYACTHUII, TAKUX KaK JICKTPOHBI?
a) Mukpockon

b) LukaoTpoH

¢) DNEeKTPOHHBIA MHUKPOCKOIT

d) Pagmonokarop

IIpaBUIBHEINA OTBET: ¢) DIEKTPOHHBIH MUKPOCKOI

Bompoc Ne5

Kakue u3 mepeuncieHHbIX YCTPONUCTB UCTIONB3YIOT IPUHITHITHL OTITUKHU ?
a) Jlazepsl

b) Pamapsr

¢) Teneckorbl

d) doroxameps!

IIpaBusibHbBIE OTBETHL: @, C, d

Bonpoc Ne6

Kakue u3 nepedncieHHbIX YaCTHI] YIaCTBYIOT B SAEPHBIX PEaKIHAX?
a) DJIeKTPOHBI

b) ITpoToHbI

c) Helitponst

d) ITo3utpons!

ITpaBuibHEIE OTBETHL: b, €

Bonpoc Ne7

YcraHoBHTE PABUIILHYIO MTOCIIEA0BATEIBHOCTH COOBITHI MPU 00Pa30BaHUU PAYKHOTO CIIEKTpPa:
1. Benbiii cBeT momnagaer Ha MOBEPXHOCTH BOJBI.

2. CBeT npesioMIIIeTcs U OTPAa)KaeTCsl BHYTPH KAaIlJld BOJBI.

3. CBeT BBIXOAUT M3 KaIUIM U pas3iaraercsl Ha OT/EeNbHBIE 1IBETA.

4, YenoBek BUAUT PaIyry.

ITpaBunbHas nocinenoBarenbHOCTh: 1 — 2 — 3 — 4

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEOBATEILHOCTE TAIIOB SIEPHOTO JETICHU:
1. BrIcBOOOXKICHUE YHEPIHH.

2. 3axBaT HEHTpPOHA SAIPOM.




3. Pacnan sinpa Ha aBe yacTw.
4. O6pa3oBaHrEe HOBBIX HEHTPOHOB.
[IpaBuibHas MOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEX/Y BUJAMH PaIIOaKTHBHOTO paciiaja M 00pa3yoIMUCs YaCTHIIAMH:
Bun pacmana OO6pa3yromuecs: 9acTHIIbI

a) Anbda-pacnan 1) ITosutpon

b) bera-pacnazn 2) Anbga-yactuia

¢) N'amma-n3mydenne 3) DieKTpoH

d) Bera-mmoc-pacnan 4) T'amma-¢oToH

IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—4)

d—-1)

Bonpoc Nel0

YcraHOBHUTE COOTBETCTBHE MEXKY (DU3HMUECKHMHU SIBICHUSAMH M IIPUMEPAMH MX UCIIONB30BaHUS:
®usnyeckoe sBICHUE [Mpumep ncnonb3oBaHUsA

a) dudpaxmus ceera 1) CD/DVD-nmpourpsiBarens

b) Anepusiit cunte3 2) ComHie

¢) PagnoaktuBHbII pacraf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopectiennuss  4) JIIOMHUHECIICHTHBIC JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIIONHUTE M 3aIIUTUTH BCE J1aD0pAaTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUIUIHHBL.
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIIEHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJILHBIX
BOTIPOCOB, IPUBEIEHHBIX B KOHIIE KXKI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

Meronuka 3ayera Mo JUCIIUIUINHE
3ayeT Mo AMCUUILTMHE BBICTABISETCA MO Pe3yabTaTaM CUCTEMAaTHUECKON pabOThI CTy[EHTa B TEUEHHE CEMECTpa.

Metoanka OLeHKH 9K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE IPEACTABIsIET cO00I KOMIIIIEKC BOIPOCOB HAa YCBOGHHUE IPOHAEHHOTO MaTepHrania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTn oOydaromuics, s Kax/10ro 3alaHust, OpMyIUpyeT MIPaBUIbHbIE C €70 TOYKH 3PCHUSI OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CIIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajjaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTIHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIeHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BHIIOIHCHUS TEOPETHUECKON U IIPAKTHIECKOH JacTeil B COOTBETCTBUH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBHH C TPEOOBAHUSAMHE, B IOJHOM 00beMe U 0e3 OommboK.

4 (xoporo) 75+84 Bce 3agaHust BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME AOCTATOUHOM ISl OOILETO
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO J[BA 3aJIaHUSI B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO HEe MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3k3aMeH BEICTABIISIETCS 110 OIIEHKE Xy/IIeH 9acTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUs.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yaed. mocobue it HHKEHep.-TEXH. CIell. By30B Mocksa: Axagemus, 2010
MBanoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.2 [ Bukynos CtaHucnas
Bukroposuu,
Tpoiakuna Enena

TpanueBHa

Ou3mKa: 381244 A1 CAMOCTOSAT. PEIICHHS JIsl CTYJCHTOB BCEX CIIELI.
04. 1 3204. (popM 0O0ydeHHst

Hosocubupck: HI'ABT,
2011

JI1.3 | Curumos Biagucnas
HBanoBuuy,
IIporonomnoa Huna

ITaBnoBHa

Onruka. @u3nka aToma: 1ab0paTOPHEIA IPAKTHKYM 110 (DU3UKE

Hosocubupck: CI'YBT,
2016

JI1.4 |Buxynos C. B.,
Curumos B. .,

Tpeakrna E. T.

®dusnka: cOOPHUK 33124

Hosocubupck: CI'YBT,
2017

JI1.5 |Hukurenko AHaTtomuit
I'eopruesny, SxoBnes
Bnagumup
HuxonaeBuu,
CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JlabopaTOpHBIH MPaKTHKYM IO MOJICKYISIPHOH (hU3UKE: TPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToaui
I'eopruesny, SkoBieB
Bragumup
Hukomnaesuy,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaunn Hukomnaesuu

JlaGopaTopHBIi IPAKTUKYM 110 MEXaHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3znmarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CuHrokoB Muxaui

IleTpoBuu

JlabopaTopHBI PAKTUKYM IO (PHU3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasznauenue

Ob6opynoBaHue

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - yd4eOHas aymIuTOpHS MIA

AymutopHas pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3BL, OIpeneneHne Imokas3aTels IPeIOMICHHS KHIKOCTEH ¢

IIPOBEIEHUS 1ab0paTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  HOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIIeHHUs MOCTOSHHOM Punbepra

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommmexkt yueGHOM Mebenu; JlaGopaTopHble CTEHABL YHHUBEPCAIBHBIH

JNIEKTPUYECTBA - ydeOHasi [ cTeH] «3aKoHbl IOCTOSIHHOrO TOKa», 6 mr.; JlaGoparopnas ycraHoBka: OmnpejeneHne

aymuTOpUs U1 TPOBEACHHSA | TOPM3OHTAJIBHOW COCTABIAIOMIEH MarHWTHOro mmois 3emid, 4 mr. OmpeneneHHe YCKOPEHHS

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue ckopocTH 3ByKa; OrmpeneneHue  OTHOLICHHMA  TEINIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopymoBanue: Habop snekTpoW3MepHTENbHBIX mpuOopoB, 2 miT.; Habop
000pyIOBaHMUS IS BEIYHCICHIS OTPENTHOCTEH M3MEpEHHH, 6 IIT.

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komrurekt ygeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTanmoHapHslil), IIK (mepenocHoil)

JIEKIIMOHHOI'O TUIIa

[Tomemenne i | Kommnekr  yaeOnot wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd  "HHTepHer' W
CaMOCTOSITEJIbHOM paboThl | o0ecneunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0  Cpeay
00yJarouxcst YHuBepcureTa.




