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1. Ileanb ocBOEHNST TUCHUILIHHBI

[lenstMu OCBOCHMSI TUCLUIUIAHBI SIBJISFOTCS:

®opMupOBaHUE y CTYJCHTOB LIEIOCTHOM, CUCTEMHOW HH(OPMALMOHHOW 0a3bl B 00JacTu
(Gu3uKH, HAYYHOIO MHUPOBO33PEHUS, HABBIKOB IO3HABATEIBHOM JEATENBHOCTH Ui YCIELUIHOTO
YCBOEHUS:

— o0menpopeccHOHAIBHBIX ¥ CHELMaNbHbIX JUCHMIUIMH OCHOBHOM NpodeccHoHanbHOM
00pa30BaTebHOI IpPOrpamMMbl, KOTOPbIE B CBOKO OUYEpE/b HAIIPaBJIEHbl HA OCBOEHUE CTYJEHTaMH
OCHOBHBIX BHJIOB IMPO(ECCHOHATBHON IEATEIbHOCTH KaK Ba)KHEHIIMX M HPSAMBIX COCTaBIISIFOILUX
po(hecCHOHATLHOM KOMITETEHTHOCTH;

— HEo0X0IMMOro MHUHUMyMa 0a30BbIX, (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB YHHBEpCAJIbHBIX,
MHBapUAHTHBIX KOMIIETEHLIUMI, YTO IIO3BOJIUT BBITYCKHHUKY YCIIEIIHO aallITUPOBATHCS K MEHSFOIIMMCS
YCIIOBUSIM, IOCTOSIHHO CAMOCOBEPLIEHCTBOBATHCS, ObITH BOCTPEOOBAHHBIM U KOHKYPEHTOCIIOCOOHBIM
Ha MPOoECCHOHATHHOM PBIHKE TPYyAa.

OCHOBHBIMU 3a7ja4aMU AUCLUIIIINHBI ABJISIOTCS:

— U3yuyeHue 0a30BBbIX MOHATUH, (PyHAAMEHTAIbHBIX 3aKOHOB M IMPHUHIIUIIOB, COCTABIISIIOIINX
OCHOBY COBPEMEHHOM (hr3nyeckoil KapTUHBI MUPA;

— OBJIAZICHWE YMEHHSMH BOCHPUHUMATh M OOBSCHATH (PU3UYECKUE SBICHHS U IPOIECCHI,
UCIOJIb30BaTh 3HAHMS B 00pa3oBaTelbHOM M NPO(ECCHOHAIBHOW JESITEeIbHOCTH, KPUTHUYECKH
OLICHUBAaTh HMH(POPMAIMI0 €CTECTBEHHOHAYYHOI'O COJAEP)KAHMS, MOJIYYEHHYIO U3 Pa3IM4HbIX
VCTOYHUKOB;

— (GOopMHpOBaHHE y CTYJCHTOB HAaBBIKOB CaMOCTOSITEJIBHOTO MpPOBEACHUS HaOIIOJCHUH,
u3MepeHuil (U3NYeCKUX BEJIMYMH, OOpaOOTKM M aHajau3a OINbBITHBIX JAHHBIX, HWHTEPIpPETALIH
pe3yIbTaToOB (PU3MYECKOTO IKCIEPUMEHTA, YMEHUH BBIICIUTH KOHKPETHOE (PH3UUECKOE COIEpIKaHue
B IIPUKJIA/IHBIX 3a/1a4ax Oy Iylieil 1esTeaIbHOCTH.

2. Mecto nucnumiannbl B crpykrype OIIOII BO
Jucuunnuna «CriennanbHble r1aBbl GU3NKNY 0a3UpyeTCs Ha 3HAHUSX, TOMyUYEHHBIX B paMKax
Kypca oOmiel (u3NKH, SBISIETCS OOIIUM TEOPETUYECKUM U METOIOJIOTUYECKHMM OCHOBAaHUEM JIJIS
€CTeCTBEHHOHAYYHBIX JUCHHUIUIUH U Aucuuiuind, Bxoasmux B OIIOIl OGakanaBpa maHHOTO
HaIpaBJICHUs, CBS3aHHBIX C MH(POPMAIIMOHHBIMU TPOIECCAMU W MOJCIMPOBAHUEM IPOIECCOB U
cucrTeM, Takux kKak "Meroasl MmogenupoBanus", "CrienuanbHble rIaBbl MAaTEMaTUKUA" U JIp.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS M0 TUCHUILIHHE
[Tnanupyemble pe3ynbTaThl OOYYEHHs] MO TUCHUIUIMHE, COOTHECEHHbIE C TUIAHUPYEMBIMU
pesyabratamu ocBoeHust OI1OII (koMmeTeHIUAMY U UHANKATOPAMH JTOCTHKEHUST KOMITETCHITHN )

dopmupyembie [Tnanupyemble pe3yabTaThl 00yUeHUS 10 AUCIUILINHE, B
KOMIIETCHIIMU (KOI[, COOTBETCTBUU C MHIAMKATOPOM HOCTHKCHUA KOMIIETCHIINU HaI/IMCHOBaHI/Ie OLICHOYHOI'O
coJiep)KaHue MNupukaTop 10CTHXKEHUS PesynbTarel 00yueHus 1o cpeacraa
KOMIIETCHIINN ) KOMIICTCHIIUH JYCHUTIIINHE
OIIK-1 Crnocoben OIIK-1.2 OOBsICHSIET CMBICI 3HaTh 0a30BbIE MOHTHS, OIICHOYHOE 3a/JJaHHE,
IIPUMEHATH TIPOUCXOJISALIUX SIBJICHUHN (hyHIaMeHTaIbHbBIE 3aKOHBI BOIIPOCHI K YCTHOMY OIIPpOCY
(dbyHmaMeHTaIbHbIE OKpYKarollero Mupa, U IPUHIUIIBL
3HAHUS, II0JIyYECHHbIE MpUMEHsIeT QU3NIECKHe TEPMOJAUHAMUKU,
B 00J1acTH 3aKOHBI U MOJIEIIH, CTaTUCTUYECKOH 1

MaTeMaTHYeCKUX 1
(M1M) ecTeCTBEHHBIX

HEOOXOIUMBIC IS PEIICHHUS
3a1a4 B 00acTu

KBaHTOBOH (hU3MKH,
COCTaBJISIOLINE OCHOBY

HayK, U podecCHOHANBHOMN COBpPEMEHHOH (pu3nUecKon
HCTONb30BaTh UX B JIeSITEIbHOCTH kaptuHbl Mupa (OI1K-1.2)
poheCCHOHATBHOM YMeTb 00BSICHATh

JEATETbHOCTH ¢du3ndIecKue SBICHUS U

MPOLIECCHI, TPUMEHSITh
(u3nuecKkre 3aKOHBI,
MO/IEJTH, TIPUHIUIIBI B

00pa3oBaTeNbHON H
npodeccHoHATEHOM

JCSITETIbHOCTH, (PHU3UUCCKU




000CHOBBIBATH SIBICHHS
okpyxatomtero mupa (OITK-
1.2)




4. CTpyKTYypAa U coAepKaHue TUCUUIINHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aU€THBIX €IUHUIIBI, 72 Jaca.

4.1. @opma o0yueHHsI: OUHASA
YpoeHs 6a30B0or0 00pazoBaHms: CpeHee ooee.

Cpok o0yuenus 4r.

4.1.1. CTpykTypa QU CHUNINHBI
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1 | OcHoBsl cTatucThuecko | 3 |12 | 8 6 KOHTpONLHas paGora,
YCTHBII ompoc
¢bu3uku u
TEPMOTUHAMHUKHI
2 OCHOBBI KBAHTOBOM 3|61 4 9 KOHTpO/LHas paGora,
YCTHBIH opoc
MEXaHUKHU
3 OneMeHTh! GU3NKU 3|2 5 KouTpoIIbHas pabora,
YCTHBI omnpoc
TOJTYITPOBOTHUKOB
4 OneMeHTs! GU3NKU 3141 4 9,35 | Kourpoabnas pabota,
YCTHBI ompoc
ATOMHOTO SIpa
Bcero 3a cemectp 72 | 24 | 16 2,4 10,25 29,35 3au.
Wroro 72 | 24 | 16 2,4 10,25 29,35
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUMi
Cemectp 3
Pa3zoen 1. Ocnogvl cmamucmuueckotl puzuxu u mepmoOuUHaAMUKY
Jlexnus 1.

CraTuCTHYECKHid U TEPMOAMHAMUYECKUN MeTOIbl. OTIBITHBIE 3aKOHBI HI€aTbHOTO ra3a.
VYpaBuenne MenneneeBa-Kiamneiipona (2 gaca).
Jlexknus 2.

OCHOBHO€E YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU UICATIbHBIX Ta30B. 3aKOH
Makcseima AJid pacipCACICHUA MOJICKYJI UACAJIBHOTI'O ra3a 1Mo CKOPOCTAM U DQHCPIUsM TCIIJIOBOT'O
JBIDKEHUS (2 "aca).



Jleknus 3.

BHyTpeHHsst sHeprus uaeanbHoro rasa. [lepsoe Hayano repmonuHamuku. Pabora raza npu
U3MEHEeHUH ero oobema. TemnoemkocTs. [IpuMeneHne nepBoro Hayana TEPMOJAUHAMUKH K
u3onpoueccaMm (2 yaca).

Jlexnus 4.

AnumabatHsble npoueccbl. Bropoe Hauano TepMoguHaMHKH (2 Jaca).
Jlexnus 5.

Kpyrossie npoueccsl (1iukisl). Temnosble npuratenu U xonoauasHuky. [ukn Kapho u ero
KIIJI nns maeanpHOTO rasa (2 Jaca).

Jlexknus 6.

Peanbnble ra3el. YpaBuenue Ban-nep-Baansca. BHyTpeHHss 25HEprusi peaJibHOTO ra3a.
Kunkoctu. Tepasie Tena. Gazossie nepexoipl. Juarpamma cocrosinust (2 daca).

Paszoen 2. Ocnogvl kK6anmosoii mexanuxu
Jleknus 7.

Crtpoenue atoma. Mogenu atoma Tomcona u Pesepdopna. [loctynatet bopa.
KopnyckyisipHO - BOJIHOBOH Ayanu3M CBOMCTB BemiecTBa. O rpaHuIiax IPUMEHUMOCTH KBAaHTOBOM
MexaHUKH (2 Jaca).

Jlekumus 8.

KBanroseie uncna. [lpunnun [aynu. [lepuoanyeckas cucrema snemeHToB Meneneena (2
yaca).
Jlexnusa 9.

B3aumoneiicTBue usinydeHus ¢ BeuiecTBoM. llornomnienne, CHOHTaHHOE U BBIHYXAEHHOE
uznyudenue. [TonsTiue 06 oNTHYECKUX KBAHTOBBIX TeHepaTtopax. Turbl j1azepoB (2 yaca).
Pa3zoen 3. Dnemenmot ¢huszuxu noaynpogooHuKos
Jlexuus 10.

OnemeHThl GU3UKH TBepAoro Tena. [lonarrue o 30HHOM Teopuu TBEpAbIX Tesl. MeTaisl,
TUDIIEKTPUKU U TIOTYTIPOBOAHHUKY 10 30HHOU TeopuH (2 Jaca).

Pazoen 4. Dnemenmoi uzuxu amomnozo si0pa
Jekmua 11.

Cocras, 3aps1 ¥ pa3Mepbl aTOMHOTO siipa. JleheKT Macchl 1 SHEPTHs CBSI3U aTOMHOTO sipa (2
qaca).
Jlekuus 12.

3aKoH paJIMOAaKTUBHOTO pacnajaa. SepHble peakinu, ux kiaccupukanus. Peakuuu non
nercTBrueM HeUTpoHOB. LlenmHbie peakumu. TepmosiaepHbie peakiuu. SaepHas sHepreTuka (2 gaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 3
Pa3zoen 1. Ocnogvl cmamucmuueckotl puzuxu u mepmoOUHaAMUKU
IIpakTnyeckoe 3ansitue 1

3akoHbI HI€aTbHOTO Ta3a. YpaBHeHue MenaeneeBa-Knaneiipona (2 yaca).
IIpakTuyeckoe 3ansiTue 2

DnemeHThl cratuctudeckoil pusnku. OcHoBHoe ypaBHenne MKT uaeansHoro rasa (2 gyaca).
IIpakTuyeckoe 3ansaTue 3

[lepBoe Hauasio TEPMOJMHAMUKY U €T0 TPUMEHEHUE K U3oMpoleccam (2 yaca).
IIpakTuyeckoe 3ansaTue 4

Anuabatseie npouecchl. H{uknuueckue nporecchl. [ukin Kapno (2 gaca).
Pazoen 2. Ocnosvi keanmogot mexanuxu
IIpakTH4yeckoe 3aHATHE S

[Toctynater bopa. Bonusr ne bpoitns. CooTHomenue HeonpeneneHHocte [ eiizendepra (2
yaca).
IIpakTuyeckoe 3ansiTue 6

[Mpunun ITaynu. [lepuonnyeckas cucrema 3nemMeHToB MeHeneesa (2 yaca).



Pazoen 4. Dnemenmot ¢puzuxku amomnoeo s0pa
IIpakTH4yeckoe 3ansiTHe 7

JledekT Macchl. DHEprus CBA3M aTOMHOTO sijipa (2 yaca).
IIpakTuyeckoe 3anaTHe 8

3aKoH paJHoaKTUBHOTO pacnaja. SnepHeie peakuuu (2 daca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
He mianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIIedeHHe CAMOCTOATEIbHOM

padéoTbI
[lepeuenn Tem, BBIHECEHHBIX HA CAMOCTOATENILHOE U3YUYCHHE:!
1. OnbITHOE 0OOOCHOBAHUE MOJICKYJIIPHO-KHHETUYECKON TEOPUH.
2. DHTpoOMNUs, €€ CTaTUCTUYECKOE TOJIKOBAHUE.
3. 3akoHOMEpHOCTH ajib(a- u OeTTa pacnajos.
4. MeTopl HAOMIOICHUS U PETUCTPALIMK PATUOAKTUBHBIX M3TYyUYE€HUN U YaCTHII.
5. Peakuu cunTe3a atoMHbIX siep. [Ipobiema yripaBisieMoro TepMosiIEpHOTO CHUHTE3a.
6. Teopust aroma Bogopoaa no bopy.
7. IBmxeHre cBOOOTHON YaCTUIIBI B KBAHTOBOH MEXaHHKE.
8. Hactuia B OqHOMEPHOU MPSAMOYTOJIbHOW MOTEHIUAIBHOM sIME.
9. 3onHas Teopus TBEPAOro Teja. MeTaubl, TUAJIEKTPUKH U MTOTYTIPOBOJIHUKH IO 30HHOU TEOPHH.
10. TepmoanekTpudecKue sBJICHUS U UX TpUMeHeHus. [1onyTpoBOIHUKOBBIE JUOIBI U TPAH3UCTOPHI.
st camocTosATeNnbHON pPabOThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHUs [0 OCBOCHHIO
JUCUUILIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HUYKE OCHOBHOW U JOMOJHUTEIBHOU JIUTEPATYPHI.

4.1.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He nnanupyercs.

4.1.2.6. IlIpuMepHbIi IepeYeHb TeM KypcOBbIX padoT (IIPOEeKTOB)
He nmnanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

B npornecce ocBoenust ucuuminabl ' CrieninaibHbIe TTaBbl (U3UKUA" UCTIONB3YIOTCS METOJIbI
00y4eHus, CIOCOOCTBYIOIINE 00ECIIEYSHUIO TTOIOKUTETHHOTO0 MOTHBALIMOHHOTO HACTPOSI CTY/ICHTOB
Ha U3y4YeHHe yueOHOro mMartepuana, popMHUpOBaHUE YMEHUN HAXOAUTh U IPUMEHATh UHPOPMALIUIO B
obnactu (U3MKHU I YCIENIHOTO OCBOEHHS MPOo(ecCHOHATBHO OPUEHTHUPOBAHHBIX TUCIUILUINH U
00bekTOB  Oyaymieli  mpodecCHOHaIbHOM  JIeATEeThHOCTH: MpoOJIEMHOTO  HM3JIOKCHHS,
npo(hecCHOHANBFHOTO KOHTEKCTa, YIIPABJICHUS CaMOCTOSTeNbHOW pabotoil. [lpu mpoBenenuun
MPaKTUYECKUX 3aHATHH  TPOUCXOJUT  OOCYXICHHE Ppa3IMYHBIX MPOOJEMHBIX  CHUTYyaIluH,
IpenoaaBaTeNb MOAPOOHO OOBICHSET BCE IIard pemieHus (U3NYECKOW 3amadd. 3aTeM CTYJICHTHI
CaMOCTOSITENIbHO BBIMTOJIHAIOT aHAJIOTUYHbIE 3aaHUS.

6. OueHo4YHbIE CPeCTBA IJISl TEKYIEr0 KOHTPOJISA YCIIeBAeMOCTH,

HpOMe)KyTO‘IHOﬁ aTreCTalu 110 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
@DOH/IbI OIIECHOYHBIX MATEPHAIIOB (CPEICTB) MPUBEIEHBI B IPUIIOKEHHH.

7. YueOHO-MeTOAUYeCKOe U HH(POpMAITUOHHOE o0ecniedyeHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEPATypa M0 JUCHUIIMHE
1. dertnad A.A., SABopckuit .M. Kypc ¢usuku (B 3-x T.): yuebHOe mocodbue assi BTy30B. - M.:
Brricmas mxoma, 1977. - 30 3k3.

2. Bonbkenmteitn B.C. COopHuK 3a71au mo obmemy Kypey ¢usuku. - M.: Bricimas mikodna,
1973-2007. - 157 sk3.



3. ITapmakoB, A. H. KBanToBas ¢usuka 1y1s nHKeHepoB : yueOHoe mocodue / A. H. ITapmiakos.
— CapatoB : Bysosckoe o6pazoBanue, 2019. — 404 c. — ISBN 978-5-4487-0531-1. — Tekcr :
AJICKTPOHHBIN // DIIEeKTPOHHO-OMOINOTEUHAS cucremMa IPR BOOKS. -
http://www.iprbookshop.ru/86463.html

4. Imutpuena, E. 1. ®usuka : yaednoe nocodue / E. U. JiImutpuea. — 2-e uza. — Caparos :
A#t [Im Dp Menua, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. — TekcT : 3NEKTPOHHBIA //
DrexTponHo-6ubaroTeuHas cuctema IPR BOOKS. - http://www.iprbookshop.ru/79822.html

5. Ilansiruna, A. B. ®usuka : nabopatopuslii npaktukym / A. B. Ilaneiruna. — 2-e u3n. —
Komcomonbck-Ha-Amype, CapatoB : AMypCKHIl TyMaHUTApHO-TIEIAarOri4ecKiii ToCcy1apCTBEHHbBIN
yauBepcureT, At [In Ap Meaua, 2019. — 84 ¢. — ISBN 978-5-85094-464-3, 978-5-4497-0150-3. —
Texkcr :  omekTpoHHBIM //  DnekTpoHHO-OuOnamoreunas cuctema IPR BOOKS. -
http://www.iprbookshop.ru/85834.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOAUYeCKAasi JIUTEPATypa M0 AUCHUILINHE

1. Margees II.H. O6mmii kypc ¢usuku. KBantoBast u simepHast Gu3HKa: KOHCIICKT JICKITUH /
LII.H. Margees, B.A. Insaruna. - Mypom: UIILL MU Bal'y, 2008. - 133 ¢. - 70 3k3.

2. YeproB A.I'. Bamaunuk no ¢usuke: yaebnoe nmocodbue / A.I'. Uepros, A.A. BopoOneB. - 8-¢
n3a. - M.: @usmatiut, 2005. - 640 c. - 40 »k3.

3. OCHOBBI MOJEKYJSPHOW (HU3UKH U TEPMOAMHAMHUKHU: METOJ. YKa3aHHsA K MPaKTUYECKUM
3aHATUAM MO AucuuiuinHe "®usuka" Uisl CTyAEHTOB 00pa30BaTeNbHBIX MPOrpaMM TEXHUYECKOI'O
npodmist; coct. A.®. An // Mypom: UL MU Bal'Y, 2010. - 47 c. - 100 »k3.

4. KBaHToBas u aaepHas (pu3nka: METO. yKa3aHUs K IPAKTUUECKUM 3aHATHAM IO JIUCLUIINHE
"®wuszuka" 1 CTYICHTOB TEXHUYECKUX HampaBieHu# moarotosku; coct. M.H. PepkkoBa / Mypowm:
UIIL MU Bal'y, 2012. - 44 c. - 100 >xk3.

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHId, MCIIOJIb3yEeMbIX NPHU
OCYIIeCTBJIEHMH 00Pa30BaTeJILHOI0 NMpoecca Mo JUCHUILUIUHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHns 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B oOpa3zoBatenbHOM  MpoOIleCCe  UCMONB3YIOTCS ~ MH(POPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHbIE  HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BaTENLHOTO  TOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HHOKOMMYHHUKAIIUOHHOW CETH UHCTUTYTA:

- IpeI0CTaBIeHUE YUeOHO-METOINYECKHX MATEPHUAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHICTBHE YYaCTHUKOB 00pa30BaTEIbHOTO IIpolecca uepe3 JIOKAJbHYIO CETb
uHcTUTyTa U IHTEpHET;

- MIPEeIOCTABIIEHUE CBEJIEHUHN O pe3yibTaTax yueOHOW AESITeTbHOCTU B 3JEKTPOHHOM JIMYHOM
KaOWHETe 00YyYaroIerocs.

WNHupopmaninoHHble CLIPaBOYHBIE CUCTEMBI:

http://www.physicsnet.ru/index.php/social/downloads

LUTdopym - http://citforum.ru/

ITporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. IlepeyeHnb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIHHBI

iprbookshop.ru
physicsnet.ru
citforum.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI
JleknmonHas ayiutopus



Okpan HacteHHBIM Goldview; mpoektop Acer X128H DLP Projector; mepcoHambHBII
koMnbrotTep. Jloctyn k cetu MaTEpHET.

Jlaboparopus kojaeOaHU U BOJIH, ONTHKH

I'eneparopsr 1'3-33; ocummnorpad C1-5; mupoMeTp ONTHYECKHI; KaMEpPTOH; IPY>KWHHBIN
MasiTHUK; HAOOpHI TPY30B; YCTAaHOBKA JUJIS TMOJyYEHHUsS CTOSYMX BOJIH, Mara3wH €MKOCTEH; JiaMIia
TJICIOMIETO pa3psiia;  MerauiorpaduyecKuil  MHKPOCKOI; MUKpPO(OH; JWHAMUK; 3JIEKTPO-
U3MEPUTEIIbHBIC TPUOOPHI, MPOCKIIMOHHBIC ammapaTsl;  (OTOIIEMEHT; OJOKM MUTaHWUS;
JIEKTPOU3MEPHUTENbHBIE MPUOOPBI; peocTaThl; HA0Op AUPPAKIMOHHBIX PEUIETOK; CBETO(MUIbTPHI;
KOMIUIEKT METOJIMYECKUX YKa3aHUM; SJIECKTPOHHbIC METOAMYECKUE YKa3aHUs; HATJISAHBIC MOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 wr..Oxpan
moOunpHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nepenocHoi). JlocTym k cetu
Nurtepner.

JlaGoparopus ¢u3HuKH TBEPAOTO TENa U aTOMa, MOJEKYIIpHOU (DU3HKU

JlaGoparopHasi ycraHoBka «lccienoBaHue ra3opaspsiHOTO CUETYMKA»; YCTaHOBKa IS
UCCIICIOBAHMSI XapaKTePUCTHUK (OTOPE3UCTOPA; CIEKTPOCKOI, JPOCCENbHO-PTYyTHAsl JIaMIla;
razopaspsiiHbie TpyOKH; BHICOKOBOJIBTHBIN HHIAYKTOP; cTuinockomn CJIII-1; nazep, ontuueckas ckambsi;
HaObop  nudpakUMOHHBIX  pemIeTOK; cyeTuyuk [ eiirepa-Mromnepa;  CYETUMK-CEKYHIOMED;
IIEKTPOU3MEPHUTEIbHBIC TPHOOPHI; TEPMOCTATHI; OJIOKKM THUTAHHS, PEOCTAThl; MHKpPOCKon Mup;
MaHOMETpPBI; MEpHbIE CTaKaHbl; HACOCHI; BEChl TEXHUYECKHE, HAOOp pa3HOBECOB; JIOTOMETD;
CEeKYHJIOMEPBI; Mara3uH €MKOCTEW; MarasuH CONPOTHBIICHUN; TepMomapa; OaJJIOHBI, KOMIUICKT
METOJMYECKUX YyKa3aHWU; SJEKTPOHHbIE METOAMYECKHE YKa3aHUs; HarlsgHble mocolus. DKpaH
mobmibHbi Classic Solution Premier Vela Express; noyroyk ASUS (mepenocHoit). Jloctyn k ceTu
NuTepuer

9. MeTOHI’I‘-IeCKI/Ie YKa3aHud 110 OCBOCHUIO JHUCHMUILIMHDI

JUis  yCIIEIIHOTO OCBOCHMSI TEOPETHYECKOro Marepuana oOydaroluiics: 3HAKOMUTCS CO
CIIHCKOM PEKOMEHIyeMOil OCHOBHOM M JIOTIOJHHUTEIBHOHN JINTEpaTyphl; YTOUHSET Yy MperoaaBaTels,
KakUM JONOJHUTENbHBIM MOCOOUSM CIIeAyeT OTIaTh MPEeANOYTeHHE; BeleT KOHCHEKT JIeKUUH U
npopadaThIBaeT JEKIIMOHHBIA MaTepHa, MOJb3YysACh KaK KOHCIEKTOM, TaK M y4eOHBIMU TTOCOOHSIMH;
HaXoJIUT HeoOXoauMyto HH(popMaruio B ceTi MHTepHeT.

Metoanyeckre yKkazaHusl ¥ 3alaHus IS PAKTHUECKUX 3aHATHH TMPUBEIEHBI B CIIETYIONINX
UCTOYHUKAX:

Bonskenmreiin B.C. Coopuuk 3anay no obmemy kypey ¢usuku. — CII16.: Kanxublid mup,
2008. — 328 c.

Kanamnukos H.IL., CmonabipeB M.A. OcHoBbl (U3UKH. YTIpakKHEHUS U 3a/adyu: ydeOHoe
nocobwue st By30B. — M.: JIpoda, 2004. — 464 c.

UeproB A.I'., BopooreB A.A. 3amaunuk mo ¢usuke: ydeOHOe mocoOue st BTY30B. — M.:
W3natenbeTBO hu3MKo-MaTeMaTudeckoi mutepatypsl, 2005. — 640 c.

OCHOBBI JIEKTPOJUHAMUKHU: METOJ]. YKa3aHUS K MPAKTHUYECKUM 3aHATUAM 1o Kypcy "OOmas
¢uzuka"; coct. A.®. An // Mypom: Uzn.-nomurpaduueckuit uentp MU Bal'y, 2007. - 48 c.

OnektponHoe m3gaHue Ha 1 CD—-R «OcCHOBBI KJIaCCHYECKON TEOPHUH AJIEKTPOMArHETH3Ma:
METOAMYECKHE YyKa3aHHs K MPAKTUYECKUM 3aHATUSAM IO JUCHMIUIMHE «DH3UKa» IS CTYJIEHTOB
obpasoBarenbHblx Tporpamm  01.03.02 Ilpuknagnas wmarematuka u  uHpopmartuka, 10.03.01
HNudopmanmonnas 6e3onacHocts, 11.03.01 Pagnorexnuka, 12.03.01 IIpubGopocTpoenue: TeKCTOBOE
anekTpoHHOe u3nanue. Mypom, 2015»; coct. A.®. An. ®I'VII HTL «HUubopmpeructp», Ne
rocyaapctBeHHoU peructpaunu 0321503142 ot 16.10.2015 .

Konebanus 1 BOJIHBI: METOIMYECKUE YKA3aHUS K MPAKTUYECKUM 3aHATUAM 110 Kypey «OO0mmas
¢uzukay; coct. A.®. AH. — Mypom: U3a.-nonurpadpuueckuit nentp MU Bal'y, 2008. — 50 c.

OcHOBBI MOJIEKYJISIpHOM (DM3UKH U TEPMOIUHAMUKH: METOAMYECKHE YKa3aHHs K TPAKTUYECKIM
3aHATUAM N0 AUCHUIUIUHE «DU3MKa» A CTYAEHTOB 00pa30BaTENbHBIX MPOTPAMM TEXHHUYECKOTO
npodust; coct. A.D. An // Mypom: U3a.-nomurpaduyecknii nearp MU Bal'y, 2010. — 47 c.



KBanroBas u sijgepHas (us3mkKa: METOAMYECKUE YKa3aHUA K MPAKTHYECKUM 3aHATUSAM I10
aucuuminHe «@Pu3uka» i CTYAEHTOB TEXHMYECKUX HANpPABIECHUWA MOArOTOBKH; cocT. M.H.
PepxkoBa. — Mypom: U3a.-nonurpadudeckuii nieatp MU Bal'y, 2012. — 44 c.

CaMmocTtosiTennpbHasi paboTa OKa3pIBACT BAXKHOE BIHUSHUE HA (DOPMHUpPOBAHUE IJUYHOCTH
Oyaylero BBIMYCKHHKA, OHA IUIAHUPYETCS OOYYaloIIMMCS camMoOCTOSITeNbHO. Kakaplii CTyIeHT B
3aBUCUMOCTH OT YPOBHS MOATOTOBJICHHOCTH CAMOCTOSITEIBHO OMPENEIseT PEXKUM CBOEH paboOThl U
TpyJdo3aTpaThl Ha OBJAJEHUE Y4YEOHBIM cojepkKaHueM AucuMIiuHbL. CaMoctosTenbHas pabora
npennoyiaraeT paboTy oOydaromierocss ¢ ydeOHOUM IJMTepaTypoi, METOAMYECKHMMH YKa3aHHUSIMH,
3aJlayHUKaMu, HHPOPMAIIKEH, HaliIeHHON B ceTh IHTepHeT.

dopMa 3aKJIIOUUTEIIBHOIO KOHTPOJSA IPU IMPOMEXYTOYHOM arrecrauuu — 3ader. [lns
IIPOBEJICHUS MPOMEKYTOYHON aTTeCTAIlUH 110 TUCIUILUIMHE pa3padoTaHbl (JOH/I OLIEHOYHBIX CPEJCTB U
0aJTbHO-PEUTHHIOBast CUCTEMa OLICHKU YYEOHOU JIeATeTbHOCTH CTyAeHTOB. OLICHKA M0 JUCHUTIIIMHE
BBICTaBIIIETCS B MH(GOPMAIIMOHHON CUCTEME M HOCUT MHTETPUPOBAHHBIA XapaKTep, YUUTHIBAIOIIMMA
pe3ybTaThl OLIEHUBAHUS YYACTHUs CTYICHTOB B ayIUTOPHBIX 3aHATHUSAX, KAYECTBA U CBOCBPEMEHHOCTH
BBIIIOJIHEHMS 33JJaHUH B X0J1€ U3YUYEHUS JUCIUIUIMHBI U TPOMEKYTOUHOHN aTTECTALNH.



[Iporpamma cocrtaBieHa B cooTBercTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO
01.03.02 Ilpuxnaonas mamemamura u uHgopmamuxa v IpoGUITIO TIOATOTOBKU HHme1eKmyaibHbllL
aHanu3 OaHHuIX
Pabouyto nporpammy coctaBuil K.m.H., ooyenm Puiockosa M.H.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoa Ne 19 ot 26.04.2023 ropa.
3aBenytomuii kadeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OmOOpeHa Ha 3aceJaHuu y4eOHO-METOIUYECKON
KOMHCCUU (paKyIbTeTa

npotokoi Ne 9 ot 19.05.2023 rona.
[Ipencenarens komuccun OUTP Puoiorckosa M .H.
(IToamuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPEICTB) MO0 IMCHMUILINHE
CrneunanbHbie TIaBbl PU3UKU

1. OueHo4HbIe MATEPUAJIBI 1JIs1 IPOBEEHNS TEKYILEr0 KOHTPOJIA YCIeBAeMOCTH

0 JUCIHHUILINHE
Tewmbl A1 yCTHOTO Orpoca 00y4Jarouxcs:

1. Atom. Monens aroma Tomricona. [Tnanerapnrast mogens atoma Pesepdopra.

2. [Toctynatsl bopa. 3akoHOMEpHOCTH B CHEKTPE aToMa BOJOPOJA U UX OOBACHEHHE 110
Teopuu bopa.

3. 3agaHue COCTOSHUS MUKpOUYacTUll. BomHOBas GyHKIHMS U €€ CTAaTUYECKUN CMBICIT.

4, JIBr>xeHue CBOOOIHON YaCTHIIBI.

S. YacTuia B OJHOMEPHOH MpPSIMOYIOJbHOM «IIOTEHLUAIBHOW siMe» ¢ OeCKOHEYHO
BBICOKMMH CTEHKaMHU.

6. [TpoxosxaeHne 4acTHIlbl CKBO3b ITOTEHIMATIbHBIN Oapbep.

7. JInHEeNHbBI TapMOHUYECKUN OCLIMIUIATOP B KBAHTOBOW MEXAHUKE.

8. AToM BOJOpOJAa W  BOJOPOJOIONOOHBIE AaTOMbl B KBAaHTOBOM MEXaHMKE.
DHEepreTUYeCcKHii CIEKTP BOJOPOIOIIOI00HBIX aTOMOB.

9. KBanTOBbIE uKcna U (pU3NYECKHE BEIMYMHBI, KOTOPbIE OHHU BBIPAXKAIOT.

10.  MarHuTHBIE MOMEHTHI JIEKTPOHOB ¥ aTOMOB.

11.  JlmamarHeTHkH, napaMarHeTHKH, GeppoMarHeTuku. ' MpoMarHUTHOE OTHOLLICHHE.

12.  Cous snexrpona. CHHHOBOE KBaHTOBOE YHCIIO.

13. [Tpunuumn [Taynu.
14.  Tlepuonuueckas cucreMa snemenToB Jl. 1. Menneneesa.

15.  CnexTpbl U3Ty4eHHs AaTOMOB.

16. Monekyia. Buabl MOJIEKYISIPHOMN CBSI3H.

17.  Dueprerudeckuil CeKTp MOJIEKyI1. MoleKyIspHbIe CIIEKTPHI.

18. [Tormomenue cBera. CIOHTAaHHOE M BBIHYXACHHOE U3JTYUCHUSI.

19.  IlpuHuun neicTBust TBEPAOTENBLHOTO U Fa30BOI0 JIa3epoB. Masepshl.

20.  Crpoenue aTOMHBIX sjiep. Mojenu sjpa.

21.  DHeprus cBs3U U Ae(PEKT MacChl sIpa.

22. PannoakTuBHOCTH. 3aKOH paJIMOAKTUBHOTO pacmajia.

23.  Bunapl pagroakTUBHBIX MIPEBPAILEHUH U CBOWCTBA palnOAKTUBHBIX U3Ty4YEHUI.

24.  SlnepHbIe peakuuu.

25.  Cucrema 3apspKeHHBIX YacTull. YacTHIlbl M aHTHYacTUIBl. KBapKkH.

26.  CraTHUCTHYECKHH U TEPMOJAMHAMUYECKUN METOJIbI MCCIICTOBAHMS.

27.  Makpockonuyeckue napameTpsl. BHyTpeHHss SHeprusl.

28.  MonexyaspHO-KHHETHYECKas TEOPHS HIICATbHBIX Ta30B.

29.  VYpaBHEHHE COCTOSIHUS U/I€ATBHOTO rasa.

30. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKOW TEOPHH UICATBHBIX Ta30B.

31.  Cratuctuyeckue pacupezeneHus. 3akoH MakcBemia Juis pachpeneseHus] MOJIEKYIT
WJIealIbHOTO Ta3a Mo ckopocTsaM. Pacnipenenenue bonbimMana.

32.  Yucno creneneil cB000bI MOJEKYJIbl. 3aKOH PAaBHOMEPHOTO pacIpeesieHUs] SHEPTUn
IO CTETICHSIM CBOOOIBI MOJIEKYJIBI.

33.  Temnmoemkoctb.  TemmoemMKocTh ~ MHOIOATOMHBIX — ra3oB.  HemocTaTodHOCTb
KJIACCUYECKOH TEOPUH TETIOEMKOCTH.

34.  IlepBoe Ha4aIO TEPMOJUHAMUKH.

35.  Pabora raza npu u3MEHEHUH €To 00bheMa.

36.  IIpumeHeHMe IEpBOro HavajIa TEPMOJUHAMHUKH K H30IPOIIECCaM.

37.  Kpyrogoii npornecc (mukon). Hukn Kapro u ero KII nis naeansHOTO Ta3a.

38.  Ourponus. Bropoe Hauano repmoanHaMUKHU. TpeTbe HAYaI0 TEPMOTUHAMUKH.

39.  SBnenue nepenoca. TemnonpoBoaHocTs. JAuddysus. Buyrpennee tpenue (BI3KOCTS).
Koadduuuments nepenoca.
40.  Peanpnble ra3el. YpaBHeHue Ban-nep-Baanbca.



O0wmee pacnpenenenue 0a/110B TEKyLIEro KOHTPOJISI 10 BUAAM y4eOHBIX padoT 1Jisl CTY/IeHTOB

Pelitunr-konrpons 1 BOIIPOCHI, TECTOBBIE 3a1aHust | 10 20 6amioB
PeiiTuHr-xoHTpOIH 2 BOIIPOCHI, TECTOBBIE 3a1aHUS 1o 20 damoB
Pelitunr-konTposs 3 BOIIPOCHI, TECTOBBIE 3a/IaHUS 10 25 Gannos

IMocemenue 3auaTuii
CTYJICHTOM

1o 10 damnoB

JlonoaHUTEIbHBIC OasIIbI
(6onycCHI)

1o 10 damwoB

paboThl

Brinonnenue ceMecTpoBOro
IUIaHa CaMOCTOSITEILHON 1o 15 oamnos

2. IIpome:kyTOYHAS aTTECTAIUA MO AUCHUIINHE
ITepeyenb BOpoCoOB K 3K3aMeHYy / 3a4eTy / 3a4eTy ¢ OLIeHKOM.

Ilepeyenn npakTHYecKUX 3a1a4 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOMH (nmpu

HAJIMYHUH)

OIIK-1:
bnok 1 (3nate) Bompocs! k 3auery:

1.
2.

Teopuu bopa.

3.
4.
5.

AtoMm. Monens atoma Tomricona. [Tnanerapnas moaens atoma Pesepdopna.
[Toctynarel bopa. 3aKkOHOMEPHOCTH B CIIEKTPE aroMa BOJOPOJa U UX OOBSICHEHUE MO

3aaHue COCTOSIHUSI MUKpOYacTUll. BoHOBast GyHKIMS U €€ CTATUYECKUN CMBICI.
JIBm>KkeHne CBOOOTHON YaCTHIIBI.
Yactuiia B OJHOMEPHOW NPSIMOYTOJIbHOM «IOTEHIUAIBHON sMe» ¢ OECKOHEYHO

BBICOKMMH CTCHKaMU.

6.
7.
8.

[IpoxoskIeHre 4acTUIIbI CKBO3b TTOTEHIIMAIbHBIN Oapbep.
JIMHENHBIN TAPMOHUYECKUN OCLIMILIATOP B KBAHTOBON MEXAHHUKE.
AToM BoJOpoAa MW  BOJOPOJAOINOAOOHBIE AaTOMBlI B KBAHTOBOW  MEXaHUKE.

SHGPFGTI/I“ICCKI/II\/'I CIICKTPp BOI[OpO,Z[OHOI[O6HBIX aTOMOB.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

KBanTtoBble uncna u ¢puznyeckre BeIMUNHBI, KOTOPHIE OHHU BBIPAXKAIOT.
MarHuTHblE MOMEHTBI JIEKTPOHOB U aTOMOB.

JunamarneTuku, napaMarHeTuku, peppoMaraeTuku. [ mipoMarHuTHOE OTHOIICHHUE.
CnuH snexktpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

[Tpunnun [aymnm.

ITepuoanueckas cucrema snementoB . 1. Menaeneesa.

CrHexTpbl U3J1y4eHHs aTOMOB.

Mounekyna. Buibl MOJIEKYJIIpHOH CBS3H.

OHepreTudeckuil CIeKTp MoJieKys1. MoJIEKyJIsIpHbIE CIIEKTPBHI.
[Tornomienue ceera. CIOHTAHHOE U BBIHYKICHHOE U3TyUYEHHUS.
[TpuHIMI NEACTBUS TBEPAOTEIBHOTO U ra30BOr0 Ja3epoB. Masepsl.
Crpoenue aToMHBIX saep. Mozaenu spa.

OHeprus cBA3M U Ae(eKT Macchl spa.

PannoakTBHOCTE. 3aKOH PaJMOaKTUBHOIO pacnaja.

Buzasl panvoakTUBHBIX NIPEBPALICHUN U CBOMCTBA PAJIMOAKTUBHBIX U3JIy4CHUH.
SAnepHbie peakuum.

Cucrema 3apspKeHHBIX 9acThll. YacTuilsl M aHTHYacTULIBL. KBapku.
CTaTUCTUYECKUN U TEPMOJUHAMUYECKUN METO bl UCCIIEAOBAHUS.
Makpockonuueckue napaMmerpsl. BHyTpeHHss1 dHeprusi.
MonexynsapHO-KUHETHYECKAs TEOPHUS UICATIbHBIX Ta30B.

YpaBHEHHE COCTOSHUS UAECATBHOTO rasa.



30. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH UI€aIbHBIX Ta30B.

31.  Cratuctuyeckue pacupeeneHus. 3akoH MakcBemna Juis pachpeneseHus] MOJIEKYIT
UJeabHOro rasa mno ckopoctsiM. Pacnpenenenue bonbumana.

32.  Yucno creneneil cB0OOOIbI MOJIEKYJIbl. 3aKOH PaBHOMEPHOTO pacIpeIe/IeHUs] SHEPTHU
10 CTENEHSM CBOOOIbI MOJIEKYJIBI.

33.  Temnmoemkoctb.  TemnoemMKOCTh ~ MHOrOATOMHBIX — ra3oB.  HemoctatodHocTb
KJIACCHYECKON TEOPHH TEIJIOEMKOCTH.

34.  IlepBoe Ha4aIO TEPMOIUHAMUKH.

35.  Pabora raza npu U3MEHEHHH €0 00beMa.

36.  IIpumeHeHME IEpBOro HavajIa TEPMOJUHAMHUKH K H30IPOIIECCaM.

37.  Kpyrogoii npornecc (mmki). Hukn Kapro u ero KITJI s uaeanpHOro rasa.

38.  Ourponwus. Bropoe Hauano tepmoanHaMuKU. TpeTbe HAYaI0 TEPMOTUHAMUKH.

39.  Smnenue nepenoca. TermnonpoBoaHocts. Juddysus. BHyTpernHee TpeHue (BI3KOCTB).
Koadduumentsr nepenoca.

40. Peanbubie ra3el. YpaBaenue Ban-gep-Baansca.

brok 2(ymets)

1. Ecnn yacTuiibl UMEIOT OJJUHAKOBYIO CKOPOCTh, TO HauOOIbIIEH UTMHON BOIHBI J1e bpoiins
oOnanaer:

1) anekTpoH

2) npoToH

3) anba-yacTuna

4) HelTpoH

2. Haiitu nivHy BosHBI Ae Bpoiinst ams anekTpoHa, MpomeAnero pa3HocTb noreHuanos 100

B:
1) 0,123 am
2) 0,250 am
3) 0,352 um
4) 0,463 um

3. Umerotcs nBa pesucropa. OMH pe3UCTOp U3rOTOBJIEH U3 METAJUIA, IPYTrOd pe3ucTop — U3
MOJIyIPOBOIHUKOBOTO MaTepuaia. Kak u3MeHsTCs 3IeKTpUUeCKHe COPOTUBIICHUS 3TUX PE3UCTOPOB
IpY HarpeBaHuu?

1) CONPOTHUBIICHHUSI PE3UCTOPOB HE U3MEHSTCS

2) COIPOTHUBIIEHUE METAJUIA YBEIUYUTCS, COIIPOTUBIICHUE TOJYIIPOBOJHUKA YMEHBIIUTCS
3) CONPOTHUBIIEHHE METAJUIA YMEHBIINTCS, CONPOTHUBIICHHUE MOIYIIPOBOJIHHUKA YBEIHMUNATCS
4) COIIPOTHUBIIEHUS] 0OOMX PE3UCTOPOB YBETUYATCS

B COCyl€ BMCCTUMOCTBIO 21 HaxXo4UuTCA KUCJIOPOd, KOJIMYCCTBO BEIICCTBA KOTOPOI'O paBHO 0,2
MOJIb. OnpenenHTe INIOTHOCTD rasa.

Kon6a BmecTumMocThio 0,5 71 COAEPKUT Ta3 TPH HOPMATBHBIX yCIOBUsIX. OnpenenuTh yucio N
MOJIEKYJI ra3a, HaXOASIIUXCsI B KOJOe.

B 3akpsiTom cocyne emkocTbro 20 J1 HaxoaATCsl BOJOPOA Maccoil 6 T u renuidi Maccou 12 r.
OnpenenuTth TaBJIE€HUE U MOJISIPHYIO MacCy CMECH B cocyie, eciii Temnepatypa cmecu T=300 K.

Onpenenure MIOTHOCTh CMECH Ta30B BOJOPOJA Maccod 8 T' W KUCIopoaa Maccor 64 r mpu
temrnepatype 290 K u nasnenuu 0,1 MIIa. ['a3bl cuntath uaeanbHbIMHU.

bannon BmectumMocThio 20 71 COAEPKUT cMeCh BoJIOpoa U a3orta rnpu Temneparype 290 K u
nasienuun 1 Mlla. Onpenenuts Maccy BOgopoJia, eciii Macca cMecH paBHa 150 r.



B cocyne emkoctbro 1 1 Haxomutcs kuciaopona maccoil 1 r. Ompenenure KOHLIEHTpaLUIO
MOJIEKYJI KUCIIOPOJIa B COCYE.

B COCy1€ EMKOCTBIO 5n IIpY HOPMAJIbHBIX YCJIIOBUAX HAXOAUTCA a30T. OHpeI[eJ'II/ITB MaccCy rasa
M KOHICHTPpAalHIO €T0 MOJICKYJI B COCYC.

Kakoit 0o0beM 3aHMMaeT cMech ra3oB — a3oTa Maccol 1 kr m remust maccoil 1 kr — mpu
HOPMaJIbHBIX YCIIOBHSIX?

Bonopon maxogutcs nmoa nasinenuem 20 Mklla u umeer temmnepatypy 300 K. DddexTuBnblit
quameTp MoJekysbl Bogopona 2,3-10-10 M. OmpenenuTs CpeAHIO JIUHY CBOOOAHOTO Tpodera
MOJIEKYJIbI 3TOTO Ta3a.

Onpenenutb CpelHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYIbI ra3a, 3aKIIOYEHHOIO B COCYE
oobemoM 2 1 niox pasienneM 200 klla. Macca rasa 0,3 T.

B cocyze, 3an01HEeHHOM Hi€albHBIM ra30M, ycTaHoBuiIach Temneparypa 17 0C. Uemy paBHa
CpenHss KHHETHYECKasi SHEPTHs TEIUIOBOTO IBUYKEHHS MOJIEKYJ1?

I'a3, naxopsmuiicsa B 6anone oobemoM 10 11, coznaet nasinenne 1 MIla. Onpenenure maccy
ra3a B 0aJUIOHE, €CIIM CpeHss KBapaTHuIHasi CKOPOCTh ero MoJieky paBHa 600 m/c.

[Ipu HOpMaNBHBIX YCIOBHUSX CPEAHSS IJTMHA CBOOOJIHOrO ITpodera MoJIeKyJl HEKOTOPOro rasza
0,16 Mxm. Onpenenuts 3)PEeKTUBHBINA JUAMETP MOJIEKYJIbI raza.

Onpenenutsb yenbHbIE TEMIOEMKOCTH P MOCTOSHHOM 00beMe U TOCTOSTHHOM JIaBIICHUU IS
cMecu | xr azora u 1 Kr renus.

OmnpenenuTs KOIMYECTBO TEIJIOTHI, COOOLIEHHOE ras3y, €cCli B IIPOLECCe H30XOPHOIO
HarpeBaHus Kuciopona oobemom 20 1 ero naBinenue usmenuiaocs Ha Ap=100 xI1a.

Azot maccoii 280 r pacmmpsieTcs B pe3ysibTaTe u300apHoro mnporecca npu nasienuu 1 Mlla.
Onpenenutsb: a) paboTy pacmmpeHus; 0) KOHEUHbIH O0BEM Ta3a, €Cclid Ha pacHIMpEeHHe 3aTpayeHa
teriora 5 k/[x u HaganpHas Temnepatypa asora 290 K.

Kucnopon oovemom 1 1 Haxoautcs mon nmaBienueM 1 MIla. Kakoe koJn4ecTBO TEMIOTHI
HEOO0XOIMMO COOOIIUTH Ta3y, 4TOOBL: a) YBETUYUTh €ro o0ObEM BJIBOE B pe3ysbTaTe H300apHOTrO
nporecca; 0) yBeTUUYUTD €ro JaBJI€HHE BBOE B PE3yJIbTaTe H30XOPHOI'0 MpoIiecca.

B mununape moa nopuHeMm Haxoautces Bopopoa Maccoi 0,02 kr mpu temmeparype 300 K.
Bonopon cHadana pacmupuiics annabaTHYeCcKu, yBEIIMYUB CBOM 00BEM B ISTh pa3, a 3aTeM ObLT CKaT
W30TePMUYECKH, TIpuueM OOBEeM Ta3a YMEHBIIWICA B TATh pa3. Hailtm TemmepaTypy B KOHIIE
annabaTUIeCKOro paciupeHus U paboTy, COBEPIIICHHYIO Ta30M.

Boznyx, 3anumasimii oo0bem 10 1 pu naBnenuu 100 kIla, 611 aquabatHo cxkat 10 oobema 1
1. [Tox kakuM JaBIEeHUEM HAXOIUTCS BO3IYX MOCTE CHKATHS?

IIpn anuabaTHOM pacIIUPEHUHM KHUCIOpPOJa B KOJIMYECTBE 2 MOJb, HaXOMSIIErocs MpH
HOPMAaJIbHBIX YCIIOBHSIX, €T0 00BEM YBEJIMYMIICS B TpH paza. OnpenenuTs: a) U3MEHEHHE BHYTPEHHEH
SHEpruu rasa; 6) paboTy pacimpeHus rasa.

A3ort, HaxoauBimiics pu temrnepatype 400 K, moasepriu angnabarnomy pacmmpenuto. [Tpu
3TOM ero 00beM YBEIHUYMIICS B IISTh Pa3, a BHYTPEHHS SHEPTUsl yMeHbIIIach Ha 4 kJ[x. OnpenenuTsb
Maccy a3oTa.



[Tpu agma®aTHOM pacUIMpEeHHH KUCIIOpoJa ¢ HadaidbHOM Temmeparypoil 320 K BHyTpeHHss
SHeprus rasza ymenbumiach Ha 8,4 k/[x, a ero o0beM yBenuuwics B ieciaTh pa3. OnpenenuTs Maccy
KHCIIOPO/a.

I'az coBepmaer nukn KapHo. Temmeparypa HarpeBarens B TPU pasa BBIIIE TEMIIEPaTyphl
xonoawibHUKA. Kakyro paboTy cOBEpIIMT ras, eciid moryduT ot Harpeatens 41,9 k[ Termnorsr?

WneanbHas TerioBas MaiinHa, padoTtaromas 1no nukiy KapHo, momydaeT 3a KaKIblid LUK OT
Harpeateins 600 kanopuit Terorel. Temneparypa HarpeBatesns 400 K, temneparypa xooAIbHUKA
300 K. Haiitu paboty, coBepIraeMyr MalIdHON 3a OJHWH ITUKJI, U KOJIMYECTBO TEIIOTHI, OTAaBAEMOE
XOJIOAWJIBHUKY 32 IIUKIL.

WneanpHas xonoauiibHas MamuHa, padoTtatomas no ooparHomy nukiy KapHo, coBepiaer 3a
OJIMH LHUKI paboty, paBuyto 37 k. [Ipu a3Trom ona Geper temo ot Tena ¢ remneparypoit —10 0C u
nepenaeT teiy ¢ remreparypor +17 0C. Haiitu: a) KIIJ] nukia; 60) KOTUYEeCTBO TeIjia, OTHITOTO y
XOJIOJTHOTO TeJia 3a IUKIT; B) KOJIMUYECTBO TEIUIa, EPEeJaHHOTO ropsYeMy Tely 3a OJIUH ITHKI.

Wneanbublit Ta3 coeprraet ki Kapuo. Temmneparypa narpeBatens 500 K, xonoaunbHuKa
300 K. PaboTa n3oTepMruecKoro pacimpenus raza coctasisieT 2 k. Onpenenuts: a) TepMHUIECKUI
KIIJ nukona; 6) KOJMYeCcTBO TEIUIOTHI, OTJAHHOE T'a30M IPH U30TEPMHUYECKOM CIKATHU XOJIOIUIBHUKY.

WneanbHblil [ByXaTOMHBIN ra3, KOJIWYECTBO KOTOPOro 3 MOJIIb, 3aHUMAIOLIUI 00beM 5 11 u
Haxonsamuics noa nasinenueM 1 MIla, moasepriu uzoxopuomy Harpeanuto 10 500 K. ITocne storo
ra3 HoJIBepriii U30TEPMUUYECKOMY PACIIMPEHUIO O HAYAJIIbHOTO JaBJEHUS, a 3aT€M OH B pe3yJibTare
1300apHOTO CKaTHs ObUT BO3BpAILEH B UCXOAHOE cocTosiHuE. [TocTpouTh rpaduk LMKIIA U OTIPEAETUTh
ero tepmudeckuit KII/I.

WneanbHblii ra3, SBIAOMUNACS pabOYMM TEIOM TEIJIOBOM MAIIMHBI, COBEpIIAET IUKII,
COCTOSIIIIMM M3 MOCIEA0BATEIbHBIX MPOLECCOB — U300apHOro, aauadaTHOro U U30TepMuyeckoro. B
pe3ynbrate u3obapHoro mpoiecca raz HarpeBaercsa ot 300 K go 600 K. Onpeaenuts TepMudeckuit
KII[ nBurarens.

B pesynprare H30X0pHOTO HarpeBaHMs BOJOPOJia Maccoii m=1 T JaBJeHHe ra3a yBEIUIHIOCH
B /1Ba pa3a. OnpenenuTh n3MeHeHue AS SHTpoOuH rasa.

KI/ICHOpOI[ Maccor m=2 KT YBCIINYINIL CBOI 00BEM B IIATh pa3 B IICPBOM CJIydac U30TCPMUICCKH,
a BO BTOPOM — a)II/Ia6aTHO. Haiitu n3meHeHus OHTPOIIMHU B KAXKIOM M3 YKa3aHHBIX ITPOIECCOB.

Kpacnas rpanuna doroaddexra mis cepedbpa paBHa 0,29 mxm. Uemy paBHa paboTa BeIXOAa
3JIEKTPOHOB U3 cepedpa?

KpacHnas rpanunna potorddexra s HekoToporo Metayia 275 uM. YeMy paBHO MUHUMAaJIbHOE
3HauYeHue dHepruu (HoToHa, BhI3bIBaIOLIET0 GoTOdPdeKT?

[InacTuHa ocBemIaeTcsi MOHOXPOMATHYECKUM CBETOM, 3Heprusi (poroHoB koToporo 3,5 3B.
Yemy paBHa paboTa BbIXOJA JAJIs MaTepHala IJIaCTHHBI, €CIM MaKCUMallbHAss KHHETUYECKasi YHEPTHsl
dortornekTpoHOB paBHa 1,5 3B?

[ToTox ¢doTtoHOB Cc sHeprueit 15 3B BrIOMBaeT u3 MeTayia (GOTOIIEKTPOHBI, MAKCUMAaJIbHAS
KMHETHYECKasi PHEPrusi KOTOpPBHIX B 2 pa3za MeHblle paboThl BbeIxofga. KakoBa MakcuManbHas

KHHETHYECKasi SHEPTUs 00pa30BaBIIUXCS (POTOIIECKTPOHOB?

brok 3(Bnaners)



[lepuoa monypacnaaa HEKOTOPOro PaJUOAKTUBHOIO U30TONA paBeH 24 yacaM. 3a Kakoe BpeMs
pacnanercs 1/4 yacTh Ha4aJIbHOTO KOJUYECTBA SJep PAIMOAKTUBHOTO U30TOMNA?

Omnpenenutbh, BO CKOJBKO pPa3 HAYaIbHOE KOJMYECTBO SICp PaAJAMOAKTHBHOTO H30TOMA
YMEHBIIUTCA 3a 3 T0J1a, €clin 3a 1 roJl OHO YMEHBIIUJIOCH B 4 pa3a?

B nauanbHbIil MOMeHT BpeMenu 0b110 1000 aTOMHBIX siZiep U30TOIa C IEPUOOM Iodypacnaga
5 munyT. CKOJIBKO fJIep ATOT0 U30TOMa OCTaHETCA HepacnaBmUMuUcs yepe3 10 MUuHyT?

AKTHBHOCTP HEKOTOPOTO paJMOAaKTUBHOTO M30TONA B HAYalbHBIA MOMEHT BpPEMEHHU
cocraBisia 100 bk. OmnpenenuTs €ro akTUBHOCTb 4e€pe3 MHTEPBAJ BPEMEHH, PaBHBIM IIOJOBHUHE

nepuoa rnoxypacnaja.

Onpenenuth Nepuoja MOJypacmaaa paJMOaKTUBHOTO H30TOMa, €clu 5/8 HadaabHOTO
KOJIMYECTBA SIAEP ATOTO U30TOMAa pacmaioch 3a 849 c?

Haiitu nnuny BonHb! e bpoiins ams 35eKTpoHa, IpoIIeIIero pa3HocTs noreHnuanos 100 B.

Haiitu nnmuny BomHbI e bpoiins st anekTpoHa, setsmero co ckopoctsio 1000000 m/c.

HaiiTu juinny BosiHbl e bpoist asist 31eKTpoHa, UMEIOIIEro KHHETHYECKY 0 3Hepruio B 10 k3B.

MeTtoauyeckue MaTepuaibl, XapaKTepHU3yoLHe NPoLeaypbl OlleHUBAHUS

NuauBuayanbHbI CEMECTPOBBIM PEHTHHT CTyAeHTa (POpMHUpYETCS Ha OCHOBE JAEHCTBYIOLIETO
B BVY3e Ilonoxenus "O mnpoBeaeHMHM TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M IPOMEXKYTOUHOM
aTTecTanuu ooyvarommuxcs'.

B Teuenue cemecTpa CTYJIEHT MOTy4aeT Oajulbl yCIIEBA€MOCTH 32 BBIIIOJHEHHME BCEX BUIOB
y4eOHBIX OPYUEHUI: TOCEIIEHHUE JIEKI1i1, BBIMOJIHEHUE TPAKTHUYECKUX U Ta00paTOPHBIX paboT. 3aueT

BBICTABJISICTCA B CJIy4dac, €CJIM UTOrOBasd OLCHKA CTYACHTA COCTABJISACT HC MCHEC 50 Gamnos.

MakcumanbHas cymMMa 0aiioB, HabupaeMasi CTyIeHTOM o aucuuiuinHe pasHa 100.

Onenka | Onenka no mikanie ObocHoBaHue Ypoeens

B chopmuposannocmu
Oasmax KomnemeHnyuil
bonee | «OTnuuHO» Conaeprxkanue Kypca OCBOEHO Buvicokuit yposens
80 MIOJTHOCTBIO, 03 TTPOOeIIoB,

HEOOXO0IUMbIC TPAKTHUECKUE
HaABBIKHN pa6OTBI C OCBOCHHBIM
MaTepuaioM c)OpMUPOBAHEI, BCE
MIPEAYCMOTPEHHBIE TPOTPAMMOM
o0OydeHus ydeOHbIe 3aJaHus
BBITIOJTHEHBI, KAYECTBO UX
BBIIOJIHEHHS OLIEHEHO YHCIIOM
0aimIoB, OJU3KHUM K

MAaKCUMaJIbHOMY
66-80 | «Xopomio» Copeprkanne Kypca OCBOCHO Ilpoosunymotii
MOJIHOCTHIO, 0€3 MPOOEIIoB, YpOoBeHb

HEKOTOPBIC TPAKTUYECKHE HABBIKU

paboThI ¢ OCBOCHHBIM MaTEPUAIIOM

c(hOopMHUPOBaHbI HEJOCTATOYHO, BCE
IIPEAYCMOTPEHHBIE IPOTPAMMOM




o0yueHHsI yueOHbIe 3aJaHHs
BBIIIOJIHEHBI, KAYECTBO BBIIIOJHEHUS
HU OJTHOTO U3 HUX HE OLICHEHO
MUHUMAaJIbHBIM YHUCIIOM 0aJlIoB,
HEKOTOPbIE BUJIbI 3aJaHUI
BBINIOJTHEHBI C OLTHOKaAMU

50-65

«Y IOBIIETBOPUTEIILHO»

Copneprxanme Kypca OCBOCHO
YaCTUYHO, HO TIPOOEIIBI HE HOCAT
CYILIECTBEHHOT'O XapakTepa,
HEOOXOIMMBIC TIPAKTUYCCKUE
HaBBIKA PabOTHI C OCBOCHHBIM
MaTepHajioM B OCHOBHOM
c(hopMHUPOBaHbI, OOJILITUHCTBO
MPEIYCMOTPEHHBIX MPOTrPaMMOi
00yueHus1 y4eOHBIX 3aTaHUI
BBINOJIHEHO, HEKOTOPBIE U3
BBIMOJIHCHHBIX 33JJaHHU, BO3MOYKHO,
COJIepXKAaT OMHUOKH

Ilopozoewiit yposens

Memnee
50

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

Copneprkanue Kypca He OCBOEHO,
H€O6XOI[I/IMI)IC IMPAKTUYCCKUC
HaBBIKU pabOTHI HE
c(hopMupOBaHbI, BHITIOJIHEHHBIE
yueOHbBIE 3a/JaHUs COIepIKaT
rpyOble OIIMOKHU

Komnemenuuu ne
chopmupoeanvt

oOnamaer:

3. 3agaHus B TecTOBOM (popMe 1O AUCHUILINHE
[Ipumeps! 3ananuii:
1. Ecniu yacTu1ibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HanOOJbIIEeH ATMHOM BOJIHBI e bpoiins

1) anexTpoH

2) pOTOH

3) anbda-yactuna
4) HeHTpoH

2. Haiitu nivHy BosHBI Ae Bpoinst ams snekTpoHa, NpoueAnero pa3HocTb noreHuanos 100

1)
2)
3)
4)

0,123 am
0,250 am
0,352 am
0,463 HMm

3. Nmerotcs nBa pesucropa. OIMH pe3UCTOp U3rOTOBJIEH U3 METaJUIa, IPYrol pe3sucTop — U3
MOJIyIPOBOIHUKOBOTO MaTepuaia. Kak u3MeHsTCs IeKTpUUeCKHe COTPOTUBIICHHS 3TUX PE3UCTOPOB
IIpY HarpeBaHuu?
COIPOTUBIICHUS PE3UCTOPOB HE U3MEHSATCS
COINPOTHUBIIEHNE METAIIIA YBEIUUYUTCS, COPOTUBIICHUE NOJYyIPOBOIHNUKA YMEHBIINUTCS
COTIPOTUBIIEHUE METAJIa YMEHBIINUTCS, COIPOTHUBIIEHUE MOTYITPOBOAHHUKA YBEIUUUTCS
COIIPOTHUBIIEHUS] 0OOMX PE3UCTOPOB YBETUYATCS

1)
2)
3)
4)

B cocyne BMECTUMOCTBIO 2 71 HAXOAUTCS KUCIOPOI, KOJIMUYECTBO BEIIECTBA KOTOPOIo paBHO 0,2
MoJb. OnpeenuTe NI0THOCTh rasa.

Kon6a BMmecTumMocThio 0,5 1 COAEPKUT Ta3 TPH HOPMAJIBHBIX yCIIoBUsIX. OnpenaenuTh yucio N
MOJICKYIJI I'a3a, HaXOAAIUXCA B KOJI6C.




B 3akpsiTom cocyne emkocTbro 20 J1 HaxoATCsl BOAOPOA Maccoil 6 T u renuii Maccou 12 r.
OnpenenuTth AaBJICHUE U MOJISIPHYIO MacCy CMECH B cocyjie, eciii Temnepatypa cmecu T=300 K.

Onpenenure MIOTHOCThH CMECH Ta30B BOJIOPOJA Maccod 8 T' W KUCIopoaa Maccor 64 r npu
temrepatype 290 K u nasnenuu 0,1 MIIa. ['a3bl cuntath uaeanbHbIMH.

banmnon BmecTumocThio 20 11 COIEpKUT CMeCh BOJOpoJa U a3ora npu temneparype 290 K u
nasienuu 1 Mlla. Onpenenuts Maccy BoJopoJia, eciiu Macca cMecH paBHa 150 r.

B cocyne emkocTthio 1 11 HaxomguTcs Kuciopon maccoil 1 r. Ompenenutre KOHIEHTPALMIO
MOJIEKYJI KUCJIOPO/JIa B COCY/IE.

B cocyzne eMKOCTBIO 5 11 IpU HOPMaJIbHBIX YCIOBUSAX HAXOAUTCS a30T. OnpeneanTb Maccy rasa
Y KOHIICHTPAIMIO €r0 MOJIEKYJI B COCY/IE.

Kakoit 00beM 3aHMMaeT cMech Ta30B — a30Ta Maccoil 1 Kr u remmst Maccoi 1 Kr — mpu
HOPMAJIbHBIX YCIIOBUSX?

Bonopon naxomurcs noxa gasnenuem 20 mklla u umeer temnepatypy 300 K. DddhexruBabiii
quameTp MoJekyisbl Bogopona 2,3-10-10 M. OmpenenuTh CpeAHIO ATUHY CBOOOAHOrO mpobdera
MOJIEKYJIBI 3TOTO ra3a.

OrnpenenuTh CPeaHIO KBaIPaTUYHYIO CKOPOCTh MOJIEKYJIBI T'a3a, 3aKJIIOUEHHOTO B COCYJIE
oowemoMm 2 11 nox gasieHueM 200 kIla. Macca rasa 0,3 r.

B cocyze, 3an01HEHHOM HI€albHBIM ra30M, ycTaHoBuiIachk Temneparypa 17 0C. Uemy paBHa
CpelHss KUHETHYeCKasi JHEPIUsl TEIJIOBOTO ABM)KEHUS MOJIEKY?

I"a3, nHaxomsmwmiicst B 6ayutone oobemom 10 11, cozmaer gasienue 1 MIla. Onpenenure maccy
ra3a B 0ayuIoHe, €M cpeHss KBaapaTuyHasi CKOpOCTh ero MoJekyn paBHa 600 m/c.

[Tpu HOpMaNBHBIX YCIOBHUSX CPEIHss JJIMHA CBOOOJHOIO Mpobera MojieKyJl HEKOTOPOTo ras3a
0,16 Mxm. Onpenenuts 3)PEKTUBHBINA JUAMETP MOJIEKYJIbI ra3a.

OrnpenenuThb yaenbHbIE TeINIOEMKOCTH MPU TOCTOSTHHOM 00BEeMe M MIOCTOSTHHOM JIaBJICHUU IS
cMecH | xr azora u 1 Kr renus.

Omnpenenurs KOJIUYECTBO TEIUIOTHL, COOOIIEHHOE TIa3y, €Cld B IPOLECCE H30XOPHOIO
HarpeBaHus kuciaopoja oobemoM 20 11 ero aasienue uaMenuinock Ha Ap=100 kI]a.

Aot maccoii 280 T pacmupsieTcst B pe3yJsibTate n300apHoro nporecca npu aasiernn 1 Mlla.
Omnpenenuthb: a) paboTy pacuiupeHus; 0) KOHEUHbI 00BeM rasza, eciii Ha paclIMpeHue 3aTpayeHa
temiora S5 k/[>k 1 HadanmpHas Temreparypa azora 290 K.

Kucnopon ob6wemom 1 1 Haxomutcs mop naeineHuem 1 Mlla. Kakoe konmmdecTBO TEMIOTHI
HEOOXOAMMO COOOIIUTH Ta3y, YTOOBI: a) YBEIUYHUTh €ro 0OBhEeM BIBOE B PE3yJIbTaTe M300apHOTO
nporiecca; 0) yBeTUYHUTH €ro JaBJICHHE BBOE B PE3yJIbTaTe U30XOPHOTO MpoIiecca.

[TonHbIi IepedeHb TECTOBBIX 3aJJaHUN C YKa3aHHUEM MPABHIIBHBIX OTBETOB, pa3MellleH B OaHKe
BOIIPOCOB Ha  WH(POpPMaMOHHO-00pPA30BAaTEILHOM  TOpTaJe AHCTUTYTa  TIO CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1287&category=26812%2C27074&qgbshowte
xt=0&recurse=0&recurse=1&showhidden=0

OI_IGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPAaBUJIBHO BBIITOJIHCHHLIX TCCTOBLIX 3aI[aHHfI n3 ux
o0miero yucia.



