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1. lleanb ocBOeHNSI AUCUUILIHHBI

LlenssMu OCBOEHUS TUCHUIUTHHBI SBIISIFOTCS:

®opMupOBaHUE y CTYJICHTOB LIEIOCTHOH, CUCTEMHOW HH(OPMALMOHHOW 0a3bl B 00JacTé
(GU3MKH, HAYYHOTO MHPOBO33PEHHUS, HABBIKOB IO3HABATEIBHOW ESTEIBHOCTH JUIS YCIICIIHOTO
YCBOCHHUSL:

— 0o0menpoecCHOHANBHBIX M CHENUANBHBIX JUCHUIUIMH OCHOBHOH TNpOo(heccCHOHANbHON
00pa3oBaTeNbHON MPOrpaMMbl, KOTOPBIE B CBOIO OYepe/Ib HANpPaBICHBI Ha OCBOCHHUE CTYIEHTAMHU
OCHOBHBIX BHJIOB NMPO()ECCHOHAIBHON JEATEIFHOCTH KaK BaKHEHIIMX M MIPSAMBIX COCTAaBIISIOMINX
po(hecCHOHATLHOM KOMITETEHTHOCTH;

— HEeo0X0AMMOro MHHHMyMa 0a30BbIX, ()YHIaMEHTAIBHBIX KOMIIOHEHTOB YHHUBEPCAJIBHBIX,
WHBAapUAHTHBIX KOMIICTCHLUH, YTO TMO3BOJUT BBIMYCKHUKY YCIEIIHO aJalTHPOBaThci K
MEHSIIOIIMMCSI  YCIIOBHSM, IIOCTOSIHHO CaMOCOBEPIICHCTBOBATHCS, OBITh BOCTPEOOBAHHBIM H
KOHKYPEHTOCIIOCOOHBIM Ha MPO(ECCHOHATHHOM PBIHKE TPY/Ia.

OCHOBHBIMU 3a/1a49aMH AUCIUIIIMHBI SBISIOTCS:

— n3ydeHue 0a30BbIX MOHATHH, (PyHIaMEHTAJIbHBIX 3aKOHOB M IMPUHIIMIIOB, COCTABIISIOLINX
OCHOBY COBpPEMEHHOH (pr3nvecKoil KapTUHBI MUDPA;

— OBJIAZICHWE YMEHHMSMHU BOCHPUHUMATh M OOBSCHATH (PU3UUECKUE SBICHHUS U IPOIECCHI,
UCIIONIb30BaTh 3HAHUS B 00pa3oBaTeNbHOW M MPOQPECCHOHATBHON JESTENbHOCTH, KPUTHYECKH
OLICHMBATh HMH(POPMAIIMIO ECTECTBEHHOHAYYHOTO COJCpPXKAHUSA, MOJNYYCHHYI0 U3 pa3IMYHbIX
MCTOYHHKOB,;

— (GopMHpOBaHHE y CTYIEHTOB HAaBHIKOB CaMOCTOSITEIBHOTO MPOBEACHUS HaOIIOJCHUH,
U3MEpeHNH (U3UYECKUX BEIWYHMH, OOpaOOTKM M aHalu3a OIBITHBIX JAHHBIX, HHTEPHpPETALUH
pe3yabTaTOB (PU3MYECKOTO HIKCIEPUMEHTA, YMEHUH BBIIEIUTh KOHKPETHOE (PH3UUECKOE COIEpIKaHue
B MIPHUKJIIHBIX 33a4ax Oy/yIiei 1esTeIbHOCTH.

2. Mecro mucuumiannsl B crpykrype OIIOII BO
HucuumuinHa «CrienuanbHble TJaBbl (U3MKM» Oa3upyeTcsi Ha 3HAHUAX, IOJYYEHHBIX B
paMKax Kypca obmiei ¢pusuku. [luciunimnga sBiseTcss OOIIM TEOPETHUECKUM U METOJ0I0THIECKUM
OCHOBaHMEM i1 Bcex aucuumuiuH, Bxoasaumx B OIIOII noaroroBku OakanaBpoB JIaHHOIO
HAlpaBJIeHUs, CBS3aHHBIX C HMH(POPMAIMOHHBIMU IPOIECCAMU WU TEXHHYECKHMMHU YCTPOICTBaMH,
takux Kak "[IporpammHo-ammapaTHble cpeacTBa 3amuThl MH(popMmarnuu", "TexHuyeckas 3aiuTa
uHpopmanuu" u ap.

3. Ilnanupyemble pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3yapTaThl OOY4E€HMs MO JUCIHIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIUAMEI U HHANKATOPAMU TOCTHXKEHUST KOMIIETSHIIUN )

[Tnannpyemsble pe3yabpTaTsl 00ydeHUs 110 AUCIUIUINHE, B
COOTBETCTBHH C MHIMKATOPOM JIOCTHKEHUSI KOMIICTEHINN

dopMupyemsle

KOMIICTCHIIUH (KO AUMCHOBAHHEC OLICHOYHOTI'O
, H

(usrueckue 3aKOHbI
1 MOJEH ISt
peleHus 3a1a4
npodeccruoHaTbLHOM
JIESITEIBHOCTH

MpUMEHseT pU3HIecKue
3aKOHBI M MOJIENIH,
HEO0OXOUMBIC IS PEIICHUS
3a1a4 B 00J1acT
npodeccuoHaTLHOM
JIEATENILHOCTH

CTaTUCTHYECKOU U
KBaHTOBOH (QHU3HKH,
COCTaBIIAIONIIE OCHOBY
COBpPEMEHHOU (hU3UIECKOH
kaptunsl mupa (OITK-4.1)
YMeTh 00BSACHATH
(usmueckue ABICHUS 1
MPOLIECCHI, IPUMEHSTh
(u3HYEeCKre 3aKOHBI,
MO/IETIH, IPUHIHIIBI B
00pa30oBaTeNbHON U
npodeccruoHaIBEHOM
JIeSITeJIbHOCTH, (PU3NUECKH

coJiep>kaHne Wnpukatop TOCTHKEHUS Pesynbratel 00y4eHus mo cpencTBa
KOMIIETEHIINH) KOMITCTCHITUN JACLMILINHE
OIIK-4 Criocoben OIIK-4.1 OOBsICHSAET CMBICIT 3HaTh 0a30BbIE IOHATH, OILICHOYHOE 3aJJaHKe, BOIPOCHI
MIPUMEHSTh TIPOUCXOISAINX SIBICHUN (hyHIaMeHTaIbHBIC 3aKOHBI U K YCTHOMY OTIPOCY
HE0OX0JUMbIE OKPY’KaIoIIEro MHpa, TIPUHITUITE] TEPMOIUMHAMUKH,




00OCHOBBIBATh SIBJICHUS
okpyxatomiero mupa (OIK-
4.1)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO6mast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHHUIIBI, 72 Yaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 OcHoBbl cTaTucTHyeckot | 4 | 12| 8 6 KOHTpON:Has pabora,
YCTHBIN OIpoc
(DU3UKH U TEPMOTMHAMUKHU
2 OCHOBBI KBAHTOBOM 4 | 6| 4 9 KOHTpObHas pabora,
YCTHBIH orpoc
MEXaHUKH
3 DneMeHThl PU3UKU 412 5 KOHTpOIIbHas patora,
YCTHBIH onpoc
MOJIYITPOBOJTHUKOB
4 DneMeHThI GU3UKU 4 14| 4 9,35 | xonTpomsHas pabora,
aTOMHOTO siipa yeTonpoe
Bcero 3a cemectp 72 | 24 | 16 2,4 10,25 | 29,35 3au.
Hroro 72 | 24 | 16 2,4 10,25 | 29,35

4.1.2. CogepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JieKUMi

Cemectp 4
Pa3zoen 1. Ocnosvi cmamucmuyeckotl pusuxku u mepmoOuHamuKy
Jlexknus 1.

CraTucTuuecKkuii U TEPMOJMHAMUYECKUN METOIbl. OTIBITHBIE 3aKOHBI UACATBHOTO rasa.
VYpasuenue MenneneeBa-Knaneiipona (2 vaca).
Jlexnusa 2.

OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU UCAIbHBIX T'a30B. 3aKOH
MakcBeiia st pacipeeaeHusi MOJIEKYJ HACATbHOTO ra3a Mo CKOPOCTSIM U SHEPTUAM TEMI0BOTO
JBIDKECHHS (2 Jaca).



Jleknus 3.

BHyTpenHss sHeprus uaeanbHoro rasza. [lepsoe Hagano tepmonunamuku. Pabora raza npu
U3MEHEHUH ero oobema. TemnoemkocTs. [IpMenenne nepBoro Hayajga TEPMOJIUHAMUKH K
uzonpoueccaMm (2 yaca).

Jlexnus 4.

AnumabatHble npouecchl. Bropoe Hauano TepMoaMHAMUKH (2 daca).
Jlexnus 5.

Kpyrossie npoueccs! (1iukisl). Temnosbie npuratenu u xonoauwisHuky. Lukin KapHo u ero
KITJI ns maeanpHOTO rasa (2 Jaca).

Jlexknus 6.

Peanbhble ra3el. YpaBuenue Ban-nep-Baanbca. BHyTpeHHsIs S5HEprusi peajibHOTO ra3a.
Kunkoctu. TBepasie Tena. @azoBsie nepexoibl. J{uarpamma cocrosinus (2 daca).

Paszoen 2. Ocnogvl k6anmosoii mexanuxu
Jlekuus 7.

Crtpoenue atoma. Mozaenu aroma Tomcona u Pesepdopna. [locrynarst bopa.
KopnyckyinsipHo - BOJTHOBOH Jyain3M CBOWCTB BemiecTBa. O rpaHUIIax IPUMEHUMOCTH KBAHTOBOM
MexaHUKH (2 Jaca).

Jlekumus 8.

KBanroseie uucna. [lpunnun [aynu. [lepuonnyeckas cucrema snemMeHToB Meneneea (2
yaca).
Jlexnusa 9.

B3aumopeiicTBue usinydeHus ¢ BemiecTBoMm. [lornoienue, CHOHTAaHHOE U BBIHYKICHHOE
uznydenue. [lonsTre 06 oNTHYECKUX KBAHTOBBIX reHeparopax. Turbl nazepos (2 yaca).
Pazoen 3. Dnemenmoi ¢huzuku noaynpooonukos
Jlexuus 10.

DOneMeHThl GU3UKU TBepAOro Tena. [loHsiTue o 30HHOM TeOpUM TBEPABIX Tel. MeTasbl,
JTURIIEKTPUKU U TIOTYIPOBOAHHUKY 10 30HHOU TeopuH (2 yaca).

Paszoen 4. Dnemenmot husuxu amomuozo sopa
Jlexuus 11.

Cocras, 3aps ¥ pa3Mepsl aTOMHOTO siipa. JleeKT Macchl U SHEPTHUs CBSI3W aTOMHOTO sipa (2
qaca).
Jlekuus 12.

3aKoH paJIMOAaKTUBHOTO pacnajaa. SnepHble peakinu, ux kiaccupukanus. Peakuuu non
nercTBrueM HeUTpoHOB. Llenmubie peakumu. TepmosiaepHbie peakiuu. S nepHas sHepreTrka (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT

Cemectp 4
Paszoen 1. Ocnogvl cmamucmuueckotl puzuxu u mepmoOUHaAMUKU
IIpakTnyeckoe 3ausitue 1

3aKkoHBI HACAIBHOIO raza. YpasHenue Menaeneena-Knaneiipona (2 yaca).
IIpakTuyeckoe 3ansTHE 2

OnemeHTsl cratucTuyeckoit pusuku. OcHoBHoe ypaBHeHre MKT uneansHoro rasa (2 gaca).
IIpakTHyeckoe 3ansaTHE 3

IlepBoe HayaaO TEPMOJMHAMUKH U €0 IPUMEHEHHE K u3ompoleccaMm (2 Jaca).
IIpakTu4yeckoe 3ansaTHe 4

Anuabataeie npouecchl. {uknuyeckue nporecchl. [ukin Kapno (2 gaca).
Paszoen 2. Ocnogvl k6anmosoii mexanuxu
IIpakTHyeckoe 3aHATHE S

[Tocrynater bopa. Bonusr ne bpoitns. CooTHomenne Heonpenenennocrei I'eiizendepra (2
Jaca).
IIpakTHyeckoe 3ansitue 6

[Mpunun ITaynu. I[lepuonnyeckas cucrema snemMmeHToB MeHeneesa (2 yaca).



Pazoen 4. Dnemenmur huzuxu amomnozo s0pa
IIpakTHyeckoe 3ansiTue 7

JledekT Macchl. DHEprus CBSA3M aTOMHOTO sijipa (2 yaca).
IIpakTuyeckoe 3anaTHe 8

3aKoH paJiMOaKTUBHOTO pacnaja. JnepHsie peakuuu (2 yaca).

4.1.2.3. IlepevyeHnn 1a00pPaTOPHBIX padoT
He mianupyercs.

4.1.2.4. [lepeyeHb TeM U y4eOHO-METOAUYECKOE O0eclieueHre CAMOCTOSATEIbHOI

padoThbI
[lepeuenn Tem, BBIHECEHHBIX HA CAMOCTOSTEILHOE U3YUCHHE:
1. OnpITHOE 0O0CHOBAaHUE MOJIEKYISIPHO-KUHETUYECKON TEOPHUH.
2. DHTpoOMNUs, €€ CTaTUCTUYECKOE TOJKOBAHUE.
3. 3akoHOMepHOCTH anbda- 1 6eTTa pacmnaaos.
4. Metoibl HAOMIOIEHUS U PETUCTPALIMK PATUOAKTUBHBIX U3JTyUYEHUN U YaCTHII.
5. Peakuu cunTe3a atoMHubIX siep. [IpoGiema yripaBisieMoro TepMosiIEpHOTO CUHTE3a.
6. Teopus aroma Bogopoaa 1o bopy.
7. IBmxeHre cBOOOTHON YaCTUIIBI B KBAHTOBOH MEXaHHKE.
8. Hactuia B OqHOMEPHOU MPSAMOYTOJIbHOW MOTEHIUATIBHOM sIME.
9. 3onHHas Teopus TBEPAOro Teja. MeTaubl, TUAJIEKTPUKH U MTOTYITPOBOJIHUKH IO 30HHOU TEOPUH.
10. TepmoaneKkTpudecKue sBJICHUS U UX TpUMeHeHus. [101ynpoBOJHUKOBBIE JUOIBI U TPAH3UCTOPHI.
st camocTosATeNnbHOM PabOThl  MCHOJB3YIOTCS METOAMYECKHE YKa3aHHWs 10 OCBOCHHUIO
JUCUUILIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HUYKE OCHOBHOW U JOMOJHUTEIBHOU JIUTEPATYPHL.

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

He nmuanupyercs.

4.1.2.6. IlIpuMepHbIii NepeYeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He nmianupyercs.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

B mpouiecce ocBoenus aucuuiuivHbl "CriennanbHble TIaBbl (PU3UKU" MCTIONB3YIOTCS METOJIbI
00y4yeHHsl, CIIOCOOCTBYIOIINE 00ECTIEUEHHUIO MOJOKUTETBHOIO MOTHUBALIMOHHOTO HACTPOs CTYJICHTOB
Ha M3y4YeHHe y4eOHOTo Marepuaia, popMUpoBaHUE YMEHUH HAXOJUTh U MIPUMEHSATh WH(POPMAIIHIO B
o0nacti (PU3MKM JUIsL YCHEIIHOTO OCBOEHHS NMPO(EeCCHOHAIBHO OPHUEHTUPOBAHHBIX TUCLMILIMH H
00bekTOB  Oyaymieit  mpodeccHOHaIbHON  JeATEeTbHOCTH: MpoOJEMHOTO  HM3JIOXKEHHS,
npoeCCHOHATBHOTO KOHTEKCTa, YHPaBIEHHUS caMoCTOsTeNbHOH paboToil. [lpu mnposeneHuu
NPaKTUYECKUX  3aHATHH  TPOMCXOJUT  OOCYKIEHHE pa3IMYHBIX TMPOOJEMHBIX  CHUTYAIlHi,
npernojiaBaTesb MoJpoOHO OOBSICHSET BCce IIaru pemeHus (U3n4eckoil 3ajgauu. 3aTeM CTYAEHTHI
CaMOCTOSITENILHO BBITIOHAIOT aHAJIOTHYHBIC 3aaHNSI.

6. OnleHOYHBIE CPeACTBA AJIfl TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTalluim MO0 UTOraM OCBOCHHUA JUCHMUIIJINHBI.
@DOH/IbI OIICHOYHBIX MAaTEPHAJIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIIJIMHBI.

7.1. OcHOBHAasl y4eOHO-METOANYECKAS JUTEePaTypa N0 AUCHHUILIINHE
1. lertnad A.A., SABopckuit .M. Kypc pusuku (B 3-x T.): yuebHOe mocodbue aisi BTy30B. - M.:
Briciras mkoma, 1977. - 30 k3.

2. Bonbkenmteitn B.C. COopHuk 3agau mo obmemy Kypey ¢usuku. - M.: Briciias mikona,
1973-2007. - 157 »k3.



3. IlapmrakoB, A. H. KBanroBas ¢wu3mka it WHXKEeHEpOB : ydeOHoe mocoome / A. H.
[TapmrakoB. — Caparos : By3osckoe oOpazoBanue, 2019. — 404 c. — ISBN 978-5-4487-0531-1. —
Texkctr : oanekTpoHHbIH // DOnexkrpoHHO-OmOmmoreuHas cucrema I[PR BOOKS. -
http://www.iprbookshop.ru/86463.html

4. lmutpuena, E. 1. ®usuka : yuedHoe nmocodue / E. U. Jimutpuea. — 2-e uza. — Caparon
: Aii Il Dp Menua, 2019. — 143 c. — ISBN 978-5-4486-0445-4. — TekcT : 3MEKTPOHHBIN //
OnekTpoHHO-O0ubamoreunas cucrema IPR BOOKS. - http://www.iprbookshop.ru/79822 . html

5. Ilansiruna, A. B. ®usuka : nabopatopuslii npaktukym / A. B. [lanbiruna. — 2-e u3n. —
Komcomonbck-Ha-Amype, CapatoB : AMYpCKH TyMaHUTApHO-IEIAaroru4eckKiii rocy1apCTBEHHbBIN
yauBepcuteT, Al ITu Ap Menua, 2019. — 84 c. — ISBN 978-5-85094-464-3, 978-5-4497-0150-3.
— Tekct : omekTpoHHBIM // DnexkrpoHHO-OMOnmoreunas cuctema [PR BOOKS. -
http://www.iprbookshop.ru/85834.html

7.2. lonoHUTEIbHAS Y4eOHO-METOAUYECKAsl JJUTepPaTypa Mo JUCUMUIIIIMHE

1. Marnees HI.H. O6mmii kypc ¢usuku. KBantoBas u saepHas pusuka: KOHCHEKT JICKIUH /
III.H. Margees, B.A. llnaruna. - Mypowm: UL MU Bal'V, 2008. - 133 ¢. - 70 3k3.

2. YeproB A.T'. 3agaunuk no gusuke: yueoHoe mocobue / A.I'. Uepto, A.A. BopoObeB. - 8-¢
n3a. - M.: @usmatiut, 2005. - 640 c. - 40 3k3.

3. OCHOBBI MOJIEKYJISIPHOU (PU3UKHA U TEPMOJAMHAMUKH: METOJ. YKa3aHUS K MPAKTUICCKIM
3aHATUAM 1O guciumuinHe "®dusuka" ans cTyneHTOB 00pa3oBaTeNbHBIX MPOTPAMM TEXHUYECKOTO
npodmist; coct. A.®. An // Mypom: UITIL MU Bal'Y, 2010. - 47 c. - 100 »xk3.

4. KBanToBas ® saepHas (u3MKa: METOJ. yKa3aHUs K MPAKTUYCCKUM 3aHATHIM I10
nucuurinae "®wusuka" I CTYIEHTOB TEXHUYECKHX HANpaBJICHUNW MOAroTOBKH; cocT. M.H.
Perxkosa // Mypowm: UIIL MU Bal'Y, 2012. - 44 c. - 100 5k3.

7.3. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYLLIECTBJICHHH 00pa30BaTeJIbHOI0 Mpouecca 1no JUCHUIINHE, BKIIYast
nepeyeHb MPOrpaMMHOI0 odecrevdeHnsi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpa3oBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peaqn3oBaHHblE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENILHOTO  MOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”H)OKOMMYHUKAIIUOHHOW CETH MHCTUTYTA!

- IpeI0CTaBIeHUE YUeOHO-METOINYECKUX MaTepPHUajIoB B JIEKTPOHHOM BH/JIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00pa30BaTENLHOTO TMpoIecca depe3 JIOKAIBHYI0 CeTh
uHCTUTYyTa U VIHTEpHeT;

- IPEZIOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeSTENTbHOCTH B 3JIEKTPOHHOM JIMYHOM
KaOMHeTe 00y4aroLerocs.

WubopmanroHHbIe CITPAaBOYHBIE CUCTEMBI:

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

HOUTdopym - http://citforum.ru/

ITporpammHoe oOecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOECHUS TN CIIMILIMHBI

iprbookshop.ru
google.com
yandex.ru
rambler.ru
citforum.ru



mivlgu.ru/iop

8. MaTepuajbHO-TeXHHYECKOE o0ecrevyeHne TUCIUTINHBI
JIekuMoHHas ayquTOpUs
Okpan HacteHHblli Goldview; mpoekrop Acer X128H DLP Projector; mepcoHalbHBIN
komnbroTep. Jloctyn k cetu HTEepHET.

JIaGoparopus Koy1leOaHul U BOJIH, ONTUKH

I'eneparopsr 1'3-33; ocummnorpag C1-5; nmupomeTrp ONTHYECKHI; KaMEPTOH; IMPYKUHHBIN
MasiTHUK; HaOOpBl I'Py30B; YCTaHOBKA JJIA IOJYYEHMs CTOSMMX BOJIH; Mara3uH €MKOCTEH; Jjlamra
TICIOIETO pa3psla;  MeTaulorpaguuecKuii MUKPOCKON;  MHUKPOQOH; JWHAMHK; 3IJIEKTPO-
U3MEpUTENIbHBIE NPHOOPHI; IIPOCKLMOHHbIE anmnapaTsl;  (OTO’/IeMeHT; OJOKM NHUTaHMS;
AIIEKTPOU3MEPUTENIbHBIE TPUOOPBI; PEOCTaThl; HA0OP AU(PPAKIMOHHBIX PEIIETOK; CBETO(UIBTPHI;
KOMIUIEKT METOJAMYECKUX YKa3aHUHN; 3JIEKTPOHHbIE METOJUYECKUE YKA3aHUS; HATJSHbIC OCOOMS;
[MK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Okpan
moOmitbHBIN Classic Solution Premier Vela Express; HoyrOyk ASUS (nepeHocHoit). JlocTym K cetu
NurtepHer.

JlabopaTtopus (pu3uku TBEPIOTO TEJNA U ATOMA, MOJEKYJISIPHOU PU3UKHU

JlaGoparopHasi ycraHoBka «lccienoBanue ra3opa3psIHOTO CUETYHMKA»; YCTaHOBKA IS
UCCIICIOBAaHUS  XapPaKTEPUCTUK  (OTOPE3UCTOPA; CIEKTPOCKON; IPOCCEIbHO-PTYTHAS JIAMIIA;
ra3opaspsHble TPYOKH; BBICOKOBOJBTHBIM HHAYKTOp; cTmiockon CJIII-1; mazep, ontuueckas
CKambsi; HaOOp MU(PAKIMOHHBIX PEIIEeTOK; cyeTynk [ elrepa-Mromuiepa; CUETUYHK-CEKYHIOMED;
AIEKTPOU3MEPUTENbHBIE MPUOOPHI; TEPMOCTAThI; OJIOKM MUTAHUS; PEOCTaThl; MUKpockom Mup;
MaHOMETPBI; MEpHBIE CTaKaHbl; HACOCBHI, BECHl TEXHHYECKHE; HAOOp pPAa3HOBECOB; JIOTOMETD;
CEKYHJIOMEpBI; Mara3uH eMKOCTEW; Mara3uH COINPOTUBICHUN; TepMomapa; OaJJIOHBI; KOMILIEKT
METOAMYECKHX YKa3aHWH; DIIEKTPOHHBIE METOAMYECKHE YKa3aHWs; HArJSAHBIE TOCOOMs. DKpaH
moOubHBIN Classic Solution Premier Vela Express; HoytOyk ASUS (nepenocHoii). Jloctyn k ceTu
WNHuTrepuer

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

JUis yCHemHoro OCBOEHHS TEOPETHYECKOro Marepuaya OO0yJaroIMiics: 3HAaKOMUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIOTOJIHUTEIBHOW JIUTEPATYphl; YTOUHSET y NPENoJaBaTens,
KAaKUM JIONOJHUTENIbHBIM IOCOOUSAM CIEIyeT OTAaTh IMpPEANOYTEeHUE; BEAET KOHCHEKT JEeKIUH U
npopabaThiBaeT JEKIMOHHBIA MaTepuai, Moib3ysACh KaK KOHCIEKTOM, TaK U y4eOHBIMU MOCOOMSIMU;
HaXOJUT HEOOX0IMMYI0 HHpopMaIuio B ceTh HTepHeT.

Metoanyeckue yka3zaHUs M 3aJlaHusl JUIsl TPAKTHUECKUX 3aHATUI NMPHUBEIEHBI B CIEIYIOUINX
HCTOYHUKAX:

Bonbkenmreitn B.C. CoopHuk 3ama4 no obmemy kypey ¢usuxu. — CII16.: Kamwkxublii Mup,
2008. -328 c.

Kanamraukos H.IT., CmonneipeB M.A. OcHOBBI (U3MKU. YTNpakHEHHs U 3agauu: ydeOHoe
nocobue yist By30B. — M.: IIpoda, 2004. — 464 c.

YeproB A.I'., BopoGreB A.A. 3amaunuk no ¢usuke: yuyeObHoe mocodue s BTy30B. — M.:
N3narenbcTBO (husmko-maTeMaTuyeckou auteparypsl, 2005. — 640 c.

OCHOBBI ANIEKTPOAMHAMUKHU: METOJI. YKa3aHHs K MPAaKTUYECKUM 3aHATHAM 10 Kypcy "OOmas
¢uzuka"; coct. A.®d. An // Mypom: Uzn.-nonurpadpuueckuii nentp MU Bal'y, 2007. - 48 c.

OnextpoHHoe u3fganue Ha 1 CD—R «OcCHOBBI KJIacCMYECKOW TEOPHUH DJIEKTPOMArHeTU3Ma:
METOJMYECKHE YKa3aHHUsS K IMPaKTUUYECKUM 3aHATUSIM MO JucHUIuIiHE «Pu3nKa» A CTYACHTOB
oOpaszoBatenbHbix mnporpamm 01.03.02 Ilpuknagnas wmarematnka u uH(popmatuka, 10.03.01
Nudopmanmonnas 6ezomacHocts, 11.03.01 Pagnorexuuka, 12.03.01 IIpubopocTpoeHue: TeKCTOBOE
aNeKTpoHHOe u3aanue. Mypom, 2015»; coct. A.®. An. ®I'VII HTL «Mudopmpeructpy, Ne
rocynapcrBeHHou peructpauuu 0321503142 ot 16.10.2015 1.

Konebanus n BOJIHBI: METOJMUECKUE YKA3aHUS K MPAKTHUECKUM 3aHATUAM 110 Kypcy «O61mas
¢uzuka»; coct. A.®. AH. — Mypom: Uzn.-nomurpadpudeckuii uentp MU Bal'y, 2008. — 50 c.



OCHOBBI  MOJIEKYJSIpHOM (QU3UKM W TEPMOAMHAMHMKH: METOAMYECKHE YKazaHUi K
MPAKTUYECKUM 3aHATHUSIM M0 JUcHHILTHHE «DH3uKa» IUIsl CTYIEHTOB 00pa30BaTeIbHBIX MPOTPaMM
TeXHUYECKOTO npoduis; cocT. A.®. An // Mypom: U3a.-nomurpaduueckuii neatp MU Bal'V, 2010.
—47c.

KBanroBas u sipepHas (us3MKa: METOAMYECKHE YKA3aHUSA K IMPAKTUYECKUM 3aHATUSAM I10
nucuurinae «®duzukay s CTYACHTOB TEXHUYECKHX HaIlpaBJIe€HUW NOATOTOBKH; cocT. M.H.
PeixkoBa. — Mypom: M3 a.-nonurpadudeckuii nieatp MU Bal'VY, 2012. — 44 c.

CamocTtosiTennbHasi paboTa OKa3pIBACT BAXKHOE BIHUSHUE HAa (DOPMHUpPOBAHUE IJUYHOCTH
OyIylIero BBIMYCKHUKA, OHA IUIAHUPYETCS OOYYaIOLIUMCS CaMOCTOATeNbHO. Kakaplii CTyAeHT B
3aBUCHUMOCTH OT YPOBHSI TIOJTOTOBJICHHOCTH CAaMOCTOSITEIHHO OMPEIENSICT PEXKUM CBOCH padOThI U
TpyJO3aTpaThl Ha OBJIAJEHUE Y4YEOHBIM cojepKaHueM AucuMIIUHBL. CaMocTosTenbHas pabora
npeanoyiaraeT paboTy oOydaromierocss ¢ y4eOHOW IJIMTEpaTypoil, METOAMYECKHMH YKa3aHHSIMH,
3aJlayHUKaMu, HHPOPMAIMEH, HaliICHHON B ceTh IHTepHeT.

dopMa 3aKJIIOUUTEIIBHOIO KOHTPOJSA IPU IMPOMEXYTOYHOM arrecrtauuum — 3ader. [lns
MPOBEJICHUS MPOMEKYTOYHON aTTeCTAllMU MO AUCHUIUIMHE pa3padoTaHbl (POH] OLEHOYHBIX CPEACTB
U OaTbHO-pEUTHHIOBas CHUCTEMAa OIICHKHM YYeOHOW JesITeNbHOCTH CTyAeHTOB. OIeHKa TI0
TUCIUIUIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
YUYUTHIBAIOIINI PE3yNIbTaThl OLICHUBAHUSI YYACTHS CTYJCHTOB B ayJAUTOPHBIX 3aHATHUSIX, KaUeCTBa U
CBOCBPEMEHHOCTH BBINIOJIHEHUSI 3a/laHUil B XOJ€ HU3YYEHUS JUCHUIUIMHBI M TPOMEKYTOUHOM
aTTECTaIUU.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
10.03.01 Hughopmayuonnas bezonacrocms v MPOPUITIO TIOJTOTOBKU be30nacHocms KOMNbIOMEPHbIX
cucmem
Pabouyto nporpammy coctaBui K.m.H., ooyenm Puiockosa M.H.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 11 ot 03.04.2025 ropa.
3aBenytomuii kadeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 15.05.2025 rona.
IIpencenarens komuccuun OUTP Kymaposa E. Y.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
CrneunanbHble TTIaBbl PU3UKU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH
o JMCIUIIJIMHE
Tewmsbl A1 yCTHOTO Orpoca 00y4Jarouuxcs:

1. Atom. Monens aroma Tomricona. [Tnaneraprast mogens atoma Pesepdopaa.

2. [Toctrynatel bopa. 3aKkOHOMEPHOCTH B CIIEKTPE aromMa BOAOpOJa U UX OOBSICHEHUE IO
Teopuu bopa.

3. 3aaHue COCTOSIHUSI MUKpOYacTUll. BoHOBast GyHKIIMS U €€ CTATUYECKUN CMBICI.

4. JIBrm>xkeHre cBOOOTHOM YaCTHIIBI.

5. Yactuiia B OJHOMEPHOW MPSMOYIOJbHOW «IIOTCHIMAJILHON sMe» ¢ OECKOHEYHO
BBICOKMMH CTEHKaMHU.

6. [TpoxoxkaeHne yacTUlIbl CKBO3b OTEHIIMAIBHBIN Oaphep.

7. JInHEeNHbI TapMOHUYECKUN OCLUILIATOP B KBAHTOBOM MEXAHUKE.

8. AToM BOJOpOIa U  BOJOPOAOIOAOOHBIE AaTOMbl B KBAaHTOBOHW MEXaHUKE.
DHEepreTUYeCcKHii CIEKTP BOJOPOIOIIOI00HBIX aTOMOB.

0. KBanrtoBble uncnia u ¢puznyecKkue BeIMYUHBI, KOTOPhIE OHU BBIPAKALIOT.

10.  MarHuTHbIE MOMEHTBHI 3JIEKTPOHOB U ATOMOB.

11.  JlmamarHeTukw, mapamMarHeTHKH, GeppOMarHeTHKU. | MpOMarHUTHOE OTHOLICHHE.

12.  CnuH snektpoHa. CrinHOBOE KBaHTOBOE YHUCIIO.

13. [Tpunuun [aynu.

14.  Ilepuoanueckas cuctema anementoB Jl. . Menneneesa.

15.  Cnexrtpsl u3y4yeHus: aTOMOB.

16.  Monekyna. Buabl MoeKyIsipHOi CBSI3U.

17.  DHepreruyeckuil cnekTp Mojaekys1. MoJeKysipHble CIEKTPHI.

18.  Ilornomenue cBera. CHOHTaHHOE U BBIHYXJACHHOE U3TYUECHHUS.

19.  IlpuHuun aeWcTBUs TBEPAOTEIBLHOTO M ra30BOr0 Ja3epoB. Maszepsbl.

20. Crtpoenue aToMHBIX sifiep. Mogenu sjpa.

21.  DHeprus cBsi3U U JePEKT Macchl sIpa.

22. PannoakTuBHOCTH. 3aKOH PaJIMOAaKTUBHOTO pacmajia.

23.  Bupasl paguMoaKkTUBHBIX NPEBPAIIEHUI U CBOMCTBA paMOaKTUBHBIX U3TyYEHUH.

24. S nepHble peakuu.

25.  Cucrema 3apsKeHHBIX yacThll. YacTulel M aHTHYacTHIbI. KBapku.

26.  CraTUCTHMYECKMH U TEPMOJAMHAMUYECKUN METObI UCCIIEOBAHMUS.

27.  Makpockonu4ecKkue rnapameTpsl. BHyTpeHHss sHEprusl.

28.  MonekynsapHO-KMHETUYECKasi TEOPHsI UJI€aIbHBIX Ia30B.

29.  VYpaBHEHHE COCTOSIHUS MI€AIBHOIO rasa.

30. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU UCATHHBIX Ta30B.

31.  Cratuctuueckue pacrpenencHus. 3akoH Makcsema JUisl pacipelesIeHus MOJIEKYII
UJICaTIbHOTO Ta3a Mo ckopocTsaM. Pacnipenenenue bonbumMana.

32.  Yucno creneHeil cB00OIbI MOJEKYJIbl. 3aKOH PAaBHOMEPHOT'O PAaCHpeeNeHHs] SHEPTHU
10 CTENEHSM CBOOO/IbI MOJIEKYJIBI.

33.  TemmoemkocTb.  TemIOEMKOCT ~ MHOTOAaTOMHBIX  ra3oB.  HemocTaro4HocTh
KJIACCHYECKON TEOPHH TEIJIOEMKOCTH.

34.  IlepBoe Hauano TEPMOAMHAMHUKH.

35.  Pabora raza npu u3MEHEHUH €T0 00bheMa.

36.  IlpuMeHeHue nepBOro Hayanaa TEPMOJUHAMUKHU K H30IIPOLIECCAM.

37.  Kpyrosoii nporecc (mmkn). Huxn Kapro u ero KIIJI ns uaeanpHOTO rasa.

38.  Outponus. Bropoe Hauano repmoauHamMuKu. TpeTbe HaYaI0 TEPMOJANHAMUKH.

39.  SBnenue nepenoca. TemnonpoBogHocTs. quddysus. BuyrpeHHnee TpeHue (BI3KOCTb).
Koadduuunents: nepenoca.
40. Peanbubie ra3el. YpaBuenune Ban-nep-Baanbca.



O0mee pacnpenenenue 0a/110B TeKyIero KOHTPOJIS 10 BUAAM y4eOHBIX padoT AJisl CTY/ICeHTOB

PeliTunr-kouTposis 1 BOIIPOCHI, TECTOBBIE 3a/1aHUS 10 20 Gamnos
PeittuHr-xoHTpOIIH 2 BOIIPOCHI, TECTOBBIE 3aIaHUS 1o 20 damwoB
PeliTuHr-KOHTpOIIH 3 BOIIPOCHI, TECTOBBIE 3a/IaHUS 10 25 Gansos

Tlocemenue 3agaTui
CTYJICHTOM

1o 10 damnoB

JlonoaHUTEIbHBIC OaJlIbI
(6oHyCHI)

1o 10 oamwoB

BrinosiHeHue ceMecTpoBOro

IJIaHa CaMOCTOSITEIILHON 1o 15 damnoB

paboThI

2. HpOMe)KyTO‘IHaH arrecranmsd 1o I1MCuIlJinHe
ITepeyenb BOpoCoOB K IKk3aMeHYy / 3a4eTy / 3a4eTy ¢ OLleHKOM.

Ilepeyenn npakTHYecKUX 3a1a4 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (mpu

HAJIMYHIH)

OIIK-4:
bnok 1 (3nate) Bompocs! k 3auery:

l.
2.

Teopuu bopa.

3.
4.
5.

AtoMm. Monens atoma Tomricona. [Tnanerapnas monens atroma Pesepdopna.
[Toctrynarel bopa. 3aKkOHOMEPHOCTH B CHEKTPE aTomMa BOAOPOJA U UX OOBACHEHUE I10

3amanne COCTOSIHUS MUKPOUYacTHIl. BomHOBast GyHKIMS U €€ CTATUYECKUNA CMBICIT.
JIBrxeHne cBOOOIHOM YaCTHUIIBI.
Yactuiia B OZHOMEpPHOW TPSMOYTOJIBHOW «IIOTEHIHMAIBHON siMe» C OECKOHEUHO

BBICOKMMH CTCHKAaMU.

6.
7.
8.

[IpoxoxkaeHue 4acTUIIbl CKBO3b MOTEHIIMAJIbHBIN Oapbep.
JIMHENHBIN TAPMOHUYECKUN OCLIMILIATOP B KBAHTOBON MEXAaHHUKE.
AToM BoJOpoda MW  BOJOPOJAOINOAOOHBIE AaTOMBI 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.

KBanToBbIC uncia u Gu3MUECKUE BETHUYUHBI, KOTOPHIE OHU BBIPAXKAIOT.
MaruuTHble MOMEHTHI 3JIEKTPOHOB U aTOMOB.

JuamMarHeTuku, nmapaMmardHeTuku, GeppoMarHeTuk. [ MpoMarHuTHOE OTHOIIICHHE.
CnuH snekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

ITpunnun [aynn.

Ilepnonnueckas cucrema sneMmeHnToB [[. 1. Menneneesa.

CHexTpsl U3Iy4eHUs1 aTOMOB.

Monexkyina. Buibl MOJIEKYIIIpHOM CBS3H.

DHEpPreTUYeCKuid CIIeKTp MOJIEKYJ. MOJIEKyIIpHbIE CIIEKTPBHI.
[Tormomenue ceeta. CIOHTAHHOE W BBIHYKJICHHOE U3JTYYCHHUS.
[TprHIMIT AERCTBUSA TBEPIOTEIBHOIO U Ta30BOI0 JIa3epoB. Masepsl.
CtpoeHue aTOMHBIX saep. Moaenu siapa.

DHeprus CBs3U U J1e(heKT MacChl Aapa.

PannoakTBHOCTE. 3aKOH PaJMOaKTUBHOIO pacnaja.

Buapl paaroakTUBHBIX MPEBPAIIEHUI U CBOMCTBA PaIMOAKTUBHBIX U3JIY4ECHUI.
SInepHble peakuuu.

Cucrema 3apsKeHHBIX YacTHIl. YacTuuel 1 antuyactuibl. KBapku.
CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUN METO bl UCCIEA0BAHUS.
Makpockonuueckue napameTpbl. BHyTpeHHsIs1 SJHEPTUSL.
MonekynspHO-KMHETHYECKasl TEOPUS UICATbHBIX Ta30B.

YpaBHEHHE COCTOSHUS UICAIIBHOIO Ta3a.




30. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATBHBIX Fa30B.

31.  Cratuctuueckue pacrpenenacHus. 3akoH MakcBemia JUisl paclpelesIeHus MOJIEKYII
WJICalIbHOTO Ta3a Mo ckopocTaM. Pacnipenenenue bonbimana.

32.  Yucno creneneil cB0OOIbI MOJEKYJIbl. 3aKOH PaBHOMEPHOTO pacIpeesieHUs] SHEPTUU
10 CTENEHSM CBOOOIbI MOJIEKYJIBI.

33.  TemmoemkocTh.  TeIOEMKOCTb  MHOIOATOMHBIX  Tra3oB.  HemocTarouHocTh
KJIACCMYECKON TEOPHH TEIJIOEMKOCTH.

34.  llepBoe Hauano TEPMOAMHAMUKH.

35. PaboTa rasza npu u3MeHeHUHU ero oobema.

36.  IlpuMeHeHue nepBOro Havaiaa TEPMOJUHAMUKHU K U30IPOLECCAM.

37. Kpyrosoii pouecc (k). [ukin Kapro u ero KIIJI quist maeansHoro rasa.

38.  Dwurponusa. Bropoe Hauano repmoanHaMuku. TpeThbe HA4an0 TEPMOAUHAMUKH.

39.  Ssnenue nepenoca. TermnonpoBoanocTs. Juddys3us. Buyrpennee Tpenue (BA3KOCTS).
Koadduuments nepenoca.

40. Peanbhbie ra3el. YpaBuenue Ban-nep-Baanbca.

brok 2(ymetp)

1. Ecnn yacTuiibl UMEIOT OJJUHAKOBYIO CKOPOCTh, TO HanOObIIeH UIMHON BOIHBI e bpoiins
oOnanaer:

1) anekTpoH

2) npoToH

3) anba-yacTuna

4) HelTpoH

2. Haiitu niuHy BOJIHBI e Bpoiiist s anekTpoHa, MpoeAero pa3HocTb noreHuanos 100

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

3. Umerotcs nBa pesucropa. OMH pe3UCTOp U3rOTOBJIEH U3 METaJUIa, IPYrod pe3ucTop — U3
MOJIYTIPOBOJHUKOBOTO MaTepuana. Kak u3MeHsTCs 31eKTpUuecKre COPOTUBIICHUS 3TUX PE3UCTOPOB
IpY HarpeBaHuu?

1) CONPOTHUBIICHHUSI PE3UCTOPOB HE U3MEHSTCS

2) COIPOTHBIIEHNE METAIUIA YBEJIUYUTCS, COPOTUBIICHNUE NOJYIIPOBOJHNUKA YMEHBIINTCS
3) CONPOTHUBIIEHUE METAJUIA YMEHBIINUTCS, COIPOTUBIICHNE MTOJIYIIPOBOIHNKA YBEINYUTCS
4) COIIPOTHUBIIEHUS] 0OOUX PE3UCTOPOB YBEIUYATCS

B cocyne BMeCTUMOCTBIO 2 71 HAXOJUTCS KUCIOPOJI, KOJIMYECTBO BEIIECTBA KOTOPOIO PAaBHO
0,2 monb. OnpenenuTe MIOTHOCTH rasa.

Kon6a BmecTuMocThio 0,5 71 COMEPXKHUT ra3 Mpyu HOPMAIBHBIX YCIOBHSIX. ONpeenuTh YUCiIo
N Moueky raza, HaXOsSIIUXCs B KOJIOE.

B 3akpeiTom cocyae emkocThio 20 1 HaXOAATCS BOAOPOA Maccod 6 T U reiauit maccoit 12 r.
OnpenenuTts TaBJIECHUE U MOJIIPHYIO MacCy CMECH B cocyjie, eciii temmeparypa cmecu T=300 K.

Onpenennre MIOTHOCTh CMECU Ta30B BOJOPOJA MACCOM 8 I M KHCIOpoAa Maccoil 64 r mpu
temnepatype 290 K u nasnenuu 0,1 MIla. ['a3pl cuntath uaeanbHbIMH.

bannon BmectuMocThio 20 71 COAEPKUT cMeCh BoJIOpoaa U a3orta npu Temneparype 290 K u
nasnenun 1 MIla. OnpenennTs Maccy Boopoja, eciiu Macca cMecu paBHa 150 T.



B cocyne emkoctbro 1 1 Haxomutcs kuciaopona maccod 1 r. Ompenenute KOHIEHTpaLUIO
MOJIEKYJI KHCIIOpOJa B COCY/IE.

B CoCya€ €MKOCTBIO 5n IIpU HOPMAJIbHBIX YCJIOBUAX HAXOIUTCS a30T. OHpCI[eJ'II/ITB Maccy
ra3a 1 KOHICHTPAalIHIO €T0 MOJICKYJ B COCYAC.

Kakoii 0o0beM 3aHMMaeT cMech ra3oB — a3oTa mMaccoil 1 Kr m remust maccoil 1 kr — mpu
HOPMaJIbHBIX YCIOBUAX?

Bonopon maxoautcs nmoa nainenueMm 20 Mklla u umeer temmneparypy 300 K. DddexTuBHbIi
qUuameTp MoJekynbl Bogopona 2,3-10-10 M. OmpenenuTh CpeAHIO JIUHY CBOOOJHOTO mpobera
MOJIEKYJIBI 3TOTO Ta3a.

OnpenenuTh CPeTHIO KBAJAPATUYHYIO CKOPOCTh MOJICKYJIBI T'a3a, 3aKII0YCHHOI'O B COCYJIE
oosemoM 2 1 niox pasienueM 200 klla. Macca rasa 0,3 T.

B cocyne, 3an01HEHHOM Hl€albHBIM ra30M, ycTaHoBuiIach Temneparypa 17 0C. Uemy paBHa
CpenHssl KHHETHYEeCKask SHEPT s TEIJIOBOTO JABUKEHUS MOJICKYI?

I'a3, naxogsmuiica B 6amone oobemoM 10 11, coznaet naBienne 1 MIla. Onpenenure maccy
ra3a B 0aJUIOHE, €CITM CpeaHss KBapaTHuIHasi CKOPOCTh €ro MoJiekyl paBHa 600 m/c.

[Tpu HOpMANBHBIX YCIOBHSAX CPEIHSS JUIMHA CBOOOTIHOTO MPOoOera MOJIEKyJl HEKOTOPOTO ras3a
0,16 Mxm. Onpenenuts 3)PEeKTUBHBINA JUAMETP MOJIEKYJIIbI ra3a.

Onpenenuts yneabHbIE TEIUIOEMKOCTH MPU MOCTOSHHOM 00BEME M MOCTOSHHOM JaBIICHUU
g cmecH 1 xr azora u 1 Kr renus.

OmnpenenuTh KOJIUYECTBO TEIUIOTHL, COOOIIEHHOE Ta3y, €CIM B IPOLECCe H30XOPHOTO
HarpeBaHus Kucioponaa oobemom 20 1 ero naBinenue usmenuiaocs Ha Ap=100 xl1a.

Aot maccoii 280 r pacmmpsieTcs B pe3ysbraTe u300apHoro mnpouecca npu gasiesun 1 Mlla.
Onpenenutsb: a) paboTy pacmupeHus; 0) KOHEUHbIH 00BEM Ta3a, €clii Ha pacHIMpeHHe 3aTpayeHa
teruiora 5 k/[x u HaganpHas Temnepatypa asora 290 K.

Kucnopon oovemom 1 1 Haxomutcs moxa naeinenueMm 1 MIla. Kakoe xommuecTBO TEIIOTHI
HEOOXOUMO COOOIIUTH Ta3y, YTOOBI: a) YBEIHMYUTH €ro O0OBEM BIBOE B pe3ylbTaTe M300apHOTO
npouecca; 0) yBeIUUYUTD €ro JaBJI€HUE BIBOE B PE3yJIbTaTe H30XOPHOI'0 MpoIiecca.

B nununape mox mopirHeM HaxoauTcs Boaopon maccou 0,02 kr mpu temrepatype 300 K.
Bomopon crauana pacmupuics aanabaTUYecKH, YBEIUYUB CBOM 00bEeM B MATH pa3, a 3aTeM ObLI
CKaT M30TEPMHUYCCKH, NMPUIEM O0BEM raza yMEHBIIHJICS B IATh pa3. HaliTu TemmepaTypy B KOHIIE
aanabaTUIeCKOro paciupeHus 1 paboTy, COBEPIICHHYIO Ta30M.

Boznyx, 3anumasimii oo6beM 10 1 pu nasnenun 100 xIla, 6bu1 agrabatHo cxat 10 oobeMa 1
1. [Tox kakuM JaBJIEeHUEM HAXOJIUTCS BO3IYX IMOCTE CHKATHS?

[Ipn anuabGaTHOM pacIIUPEHUHM KHUCIOpPOJa B KOJIMYECTBE 2 MOJb, HAXOMSIIErocs Mpu
HOPMaJIbHBIX YCJIOBHSX, €T0 00BEM YBEJINYMIICS B TpH paza. Onpenenuts: a) i3MEHEHHE BHYTPEHHEN
SHEpruu rasa; 6) paboTy pacluupeHus rasa.

A3ot, HaxoauBmMiicsa npu temneparype 400 K, noasepriu annabarHomy pacumvpenuto. [Ipu
3TOM ero o0beM yBENWYMJICS B MATh pa3, a BHYTPEHHssS HHEpPrus yMmeHblnmwiack Ha 4 kJx.
Onpenenuts Maccy a3ora.



[Tpu agma®aTHOM pacUIMpEeHHH KUCIOpoJa ¢ HavajabHOM Temmeparypoil 320 K BHyTpeHHss
SHEeprus ra3a yMeHbmuiaach Ha 8,4 kJ[k, a ero 00beM yBenmnuuics B AeciaTh pa3. OnpenenuTs Maccy
KHCIIOpO/Ia.

I'az cosepmaer nukn KapHo. Temmeparypa Harpesarenas B TPU pasa BbILIE TEMIEPATYpPBI
xoyioambHUKA. Kakyro paboTy COBEPIIMT ras, eciu MoJyduT oT HarpeBarens 41,9 k/[x TernoTs?

WneanbHas TerioBas MaiinHa, padoTtaromas rno nukiay KapHo, moiayyaer 3a KaKIablid LUK OT
Harpesatesa 600 xanopuii temorsl. Temneparypa HarpeBatens 400 K, Temneparypa X0onoauiibHUKA
300 K. Haiitu paboty, coBepliaeMyr MalIuHOM 3a OJUH ITUKJI, U KOJIMYECTBO TEIJIOTHI, OTAaBAEMOE
XOJIOMJIBHUKY 32 LUKIL

WneanpHas XxonoauiibHas MamuHa, padoTaromas no oopataomy nukiy KapHo, coBepiiaer 3a
OJIMH IIUKJI padoty, paBHyo 37 k/[x. [Ipu aTom oHa OGeper Teruio oT Tena ¢ Temreparypoit —10 0C u
nepengaeT teny ¢ remreparypoi +17 0C. Haiitu: a) KIIJ] nukia; 6) KOTHYEeCTBO TeIjia, OTHITOTO y
XOJIOJTHOTO TeJia 32 IUKJI; B) KOJIMYECTBO TEIUIA, IEPEJaHHOTO ropsSYeMy Tely 3a OJUH IHKII.

Wneanbublii ra3 coepiraeT muki KapHo. Temmnepartypa narpesatens 500 K, xomommibHuka
300 K. PabGora wusorepmuyeckoro pacmmupenus raza coctaBiaser 2 k/x. Onpenenuts: a)
tepmudeckuid KI1J] nukia; 6) KOJIMYECTBO TEIUIOTHI, OTJAAHHOE ra30M IPU U30TECPMHUUECKOM CKATUU
XOJIOAUJIBHUKY.

WneanbHblil 1ByXaTOMHBIN ra3, KOJIWYECTBO KOTOPOro 3 MoJib, 3aHUMAIOUIUI 00beM 5 11 U
Haxoxsamuicsa noxa nasnenuem 1 Mlla, nonsepriu nzoxopaomy Harpeanuto 10 500 K. ITocne atoro
ra3 MoABeprJIM U30TEPMUUECKOMY PACILIUPEHUIO 0 HAYAJIBHOIO JIaBJICHMS, a 3aT€M OH B pe3yJjbTaTe
n300apHOro ckaTusg ObUl BO3BpAllleH B HCXOAHOE cocTosiHUMe. [locTpouTs rpaduk LuKIA U
onpenenuTs ero repmuyeckuin KIT/I.

WneanbHblii Ta3, SBISIOMUANWCS pabOYUM TEJIOM TEIUIOBOW MAIIMHBI, COBEPIIACT IUKII,
COCTOSIIIMIA M3 MOCIEAOBATEIbHBIX MPOIECCOB — M300apHOTO, aArnabaTHOTO M M30TepMUYeckoro. B
pe3yabpTaTe u3obapHoro mnporecca ra3 Harperaercs ot 300 K mo 600 K. Onpenenuts TepMUYECKUA
KIIJI nBurarens.

B pesynbrare n30X0pHOTO HarpeBaHUs BOJIOPOAA Maccoil m=1 T gaBlieHHE ra3a yBEIUYHIOCh
B /1Ba pa3a. Onpenenurs u3MeHenue AS sHTpoOnuu rasa.

Kucnopon maccoit m=2 Kr yBenuuuwa CBOH 00beM B M8ATh pa3 B IEPBOM cly4yae
U30TEPMHUYECKH, a BO BTOPOM — aguadaTHO. HalTH M3MEHEHUs SHTPONHMU B KaXJIOM U3 YKa3aHHbBIX
IPOLIECCOB.

Kpacnas rpanuna doroaddexra mms cepedbpa paBHa 0,29 mxm. UeMy paBHa paboTa BbIXO7a
3JIEKTPOHOB U3 cepedpa?

Kpacnas rpanuna d¢oroaddexra ans HekoToporo Meramia 275 HM. YeMy paBHO
MHUHHUMAaJIbHOE 3HaUeHHEe YHEPTun (PoTOHA, BRI3BIBAIONIEro (hoTodddhexT?

[InacTuHa ocBemiaeTcsi MOHOXPOMATHYECKUM CBETOM, dHeprusi (oToHOB KoToporo 3,5 3B.
Yemy paBHa paboTa BbIXO/a A7l MaTepHala IIACTUHBI, €CIM MaKCUMAalIbHAsl KHHETHYECKast YHEPTHsI
¢doTorsekTpoHOB paBHa 1,5 3B?

[Totok ¢doToHOB ¢ 3Hepruel 15 3B BbIOMBaeT U3 Meramia (QOTOIEKTPOHBI, MaKCUMaIbHAs
KUHETHYECKasi PHEpPrusi KOTOpBIX B 2 pasza MeHblle padoThl BbeIxojga. KakoBa MakcuManbHas
KMHETHYecKasi SHeprusi 00pazoBaBLINXCs (POTOIIEKTPOHOB?



biiok 3(Bnanern)

[Tepron momypacmaza HEKOTOPOrO pPaJMOAaKTHBHOTO H30TONA paBeH 24 dyacam. 3a Kakoe
BpeMs pacriaziercs 1/4 yacTh Ha4aIbHOTO KOJMYECTBA SIJIEp PaJAMOAKTUBHOTO N30TOMA?

Omnpenenuth, BO CKOJBKO pPa3 HAYaIbHOE KOJMWYECTBO SICp PaAJAMOAKTHBHOTO H30TOMA
YMEHBIIUTCS 3a 3 ToJ1a, €cid 3a 1 ToJl OHO YMEHBIIUIOCH B 4 pa3a?

B HaganbHblii MoMeHT BpemeHu Obuio 1000 aromMHBIX siAep HW30TONMA C TEPUOIOM
nonypacnaaa 5 MuHYT. CKOJIBKO i/Iep 3TOT0 M30TOIa OCTaHETCsl HepacnaBmumucs uepe3 10 Munyt?

AKTHBHOCTP HEKOTOPOTO PpAJMOAKTUBHOTO H30TONA B HA4yaJbHBIA MOMEHT BpPEMEHHU
cocraBisia 100 bkx. OmnpenenuTs €ro akTUBHOCTb 4Y€pE3 MHTEPBAJ BPEMEHH, PABHBIM I1OJIOBUHE
Heproa MoIypacmaia.

Omnpenenuthy MEpHOA TMOJNypachaga pPagdOaKTUBHOTO HM30TOIA, €cid S5/8 HadaibHOTO
KOJIMYECTBA SIAEp ATOTO U30TOMAa pacmaioch 3a 849 c?

Haiitu nnmuny BotHBI e Bpoitnist 171s 3yieKTpoHa, MPOIIEAIIero pa3HocTh noteHnuanos 100 B.
Haiitu nyuny BonHbI e Bpoiins auist anekTpoHa, setsmero co ckopoctsio 1000000 m/c.

Haiitu juinHy BosiHBI e Bpoiis i 37€KTpoHa, UMEIOLIEro KMHETUYECKYI0 SHepruto B 10
K3B.

MeTtoauyeckue MaTepuasbl, XapaKTepU3yIole NPoueaypbl OlleHUBAHUS

WHauBHyanbHbIH ceMECTPOBBIN PEHTHHI CTYAEHTa (POPMUPYETCS HA OCHOBE JIEHCTBYIOLIETO
B BVY3e I[lonoxenus "O mnpoBeaeHHM TEKYLIET0 KOHTPOJSI YCIEBAEMOCTH M IPOMEXKYTOUHOM
aTTecTanuu odyyarommxes'.

B TeueHune cemecTpa CTYJEHT MoJiydaeT Oajibl yCIIEBAEMOCTH 3a BBINOJIHEHHE BCEX BUJOB
y4eOHBIX MOPYYEHUIl: MOCelIeHne JEKIUi, BBINOJHEHUE NMPAKTHUYECKUX U Ja0OpaTOpHBIX padoT.
3aueT BBICTABJISETCS B CIIy4yae, €CJIM UTOroBas OIIEHKa CTY/IeHTa cocTaBisieT He MeHee 50 0auioB.

MakcumanbHas cymMa 0ayuioB, Habupaemasi CTy/IeHTOM 1o aucuuiinHe pasHa 100.

Orenka | OneHka 1o mkane O6ocHoBaHME Yposeno

B chopmuposannocmu
Oamnax KomMnemeHnyuil
Bonee | «OTiHUHOY Conepxanne Kypca OCBOCHO Boicokuii yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEO0OXO0IMMBIC TTPAKTUICCKUE HABBIKA
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOopMUPOBAHBI, BCE
MIPEeIyCMOTPEHHBIE MPOTPaMMON
oOyueHus: yueOHbIe 3aJaHUs
BBIIIOJIHEHBI, KAUECTBO UX
BBITTOJTHEHHS OI[EHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMAITBHOMY

66-80 «Xopomro» ConepxaHne Kypca OCBOEHO Ilpoosunymuti
MOJIHOCTBIO, 0€3 MpoOenoB, YpoeeHs

HCKOTOPLBIC MPAKTUYCCKNEC HABBIKH
paboThI C OCBOEHHBIM MaTEPHATIOM




c(OpMHPOBAHBI HEAOCTATOUYHO, BCE
MPEAYCMOTPEHHBIE POTPAMMON
o0y4yeHus yueOHbIe 3aJaHUS
BBIITOJIHEHBI, KAUECTBO BBIIIOJIHEHHS
HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIC BUABI 3aJaHUI
BBITIOJTHEHBI C OLTMOKaMU

50-65

«Y 10BIETBOPUTEIILHO)

Copneprxanue Kypca OCBOCHO
YaCTUYHO, HO MTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBIC TIPAKTUYCCKHUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BHIITOJIHEHO, HEKOTOPBIE U3
BBINOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OUTMOKH

Ilopozoewiit yposens

Menee
50

«HeynoBiaeTBOpUTEIBHOY

Coneprxanue Kypca HE OCBOCHO,
HEOOXO/IMMBIE IPAKTUYECKUE HABBIKU
paboThI He CHOPMHUPOBAHEI,
BBINTOJTHEHHBIC YUeOHBIC 3a/1aHHS
COJIEpIKaT TpyObIe OMMOKH

Komnemenuuu ne
chopmuposant

oOiamaer:

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUIINHE
[Ipumeps! 3ananuii:
1. Ecnn yacTuiibl UMEIOT OJJUHAKOBYIO CKOPOCTh, TO HauOObIIeH UIMHON BONHBI e bpoiins

1) anekTpoH

2) mpoTOoH

3) anbda-yactuna
4) HeHTpoH

2. Haiitu nnuny BosiHBI e Bpoiinst ams anekTpoHa, NpoueAnero pa3HocTb noreHuanos 100

1)
2)
3)
4)

0,123 um
0,250 am
0,352 um
0,463 HM

3. Umerotcs nBa pesucropa. OMH pe3UCTOp U3rOTOBJIEH U3 METAJUIA, IPYrod pe3ucTop — U3
MOJIYTIPOBOJTHUKOBOTO MaTepuaia. Kak u3mMeHsTCs 3JIeKTpUUYECKHE COMTPOTUBIIEHUS ITUX PE3UCTOPOB
IpY HarpeBaHuu?
COIPOTUBIIEHUS PE3UCTOPOB HE U3MEHSATCS
COINPOTHBIIEHUE METAIUIA YBEJIUUUTCS, COIIPOTUBIIEHNE NOJIYIIPOBOJHNUKA YMEHBILINUTCS
COIPOTUBIIEHUE METAJIIa YMEHBIIIUTCS, COTPOTUBIICHUE MOITYIPOBOIHUKA YBEIUUUTCS
COIIPOTHUBIIEHUS] 0OOUX PE3UCTOPOB YBEIUYATCS

1)
2)
3)
4)

B COCyl€ BMCCTUMOCTBIO 21 HaXoaUuTCd KHUCJIOPOJ, KOJIMYCCTBO BCIICCTBA KOTOPOI'O paBHO

0,2 monb. OnpenenuTe MIOTHOCTH rasa.

Kon6a BmecTuMocThio 0,5 71 COMEPKHUT ra3 Mpyu HOPMAIBHBIX YCIOBHSIX. ONpeaeuTh YuCiIo

N MOJICKYIJI I'a3a, HaXOAAIHUXCA B KoJ10e.



B 3akpsiToM cocyne emkocTbro 20 1 HaxoATCs BOAOPOA Maccoll 6 T u renuil maccoit 12 r.
OnpenenuTth AaBJICHUE U MOJIIPHYIO MacCy CMECH B cocyje, eciii temmeparypa cmecu T=300 K.

Onpenenure MIOTHOCTH CMECH T'a30B BOJIOPOJIAa MAacCcod 8 T W KHUCIOpOoAa Maccor 64 r mpu
temrepatype 290 K u nasnenuu 0,1 MIla. ['a3pl cuntaTh uaeaibHbIMH.

bannon BmecTumocThio 20 11 COIEpKUT CMeCh BOJopoJa U a3ora npu temneparype 290 K u
nasienuu 1 Mlla. Onpenenuts Maccy BogopoJia, eciiv Macca cMecu paBHa 150 r.

B cocyne emkocTthio 1 51 HaxomguTcsa kuciopon maccoil 1 r. Ompenenute KOHUECHTPALMIO
MOJIEKYJI KHCJIOPOJIa B COCY/IE.

B cocyzne eMKOCTBIO 5 11 pu HOPMAJBHBIX YCIOBHUAX HAXOAUTCS a30T. OIpenenuTh Maccy
ra3a ¥ KOHLIEHTPALUIO €r0 MOJIEKYJI B COCY/E.

Kakoit 00beM 3aHMMaeT cMech T'a30B — a30Ta Maccoil | Kr u remmst Maccod 1 Kr — mpu
HOPMAJIBHBIX YCIOBUSX?

Bonopon naxomurcs noxa gasnenuem 20 mklla u umeer remnepatypy 300 K. DddexruBHbiii
quameTp MoJekynbl Bojopona 2,3-10-10 M. OmpenenuTs CpefHIO AJIUHY CBOOOAHOTrO mpobdera
MOJIEKYJIBI 3TOTO ra3a.

OrnpenenuTh CPeaHIO KBaIPaTUYHYIO CKOPOCTh MOJICKYJBI ra3a, 3aKJIIOUEHHOTO B COCYJIE
oowemoMm 2 11 nox gasieHueM 200 kIla. Macca rasa 0,3 r.

B cocyne, 3ano1HeHHOM MJleallbHBIM ra3oM, ycraHoBmiach Temmneparypa 17 0C. Uemy paBHa
CpelHss KUHETUYECKasi HEPTUsl TEIJIOBOTO ABMKEHUS MOJIEKY?

I"a3, naxogsmmiics B 6autone oobemom 10 i1, co3pgaer gaBienue 1 Mlla. Onpenenure maccy
ra3a B 0ayuIoHe, ecM cpeHss KBaapaTUuyHasi CKOpOCTh ero MoJekyln pasHa 600 m/c.

[Tpu HOpMaNBHBIX YCIOBHSIX CpPEIHss AJIMHA CBOOOJHOrO Mpobera MoJIeKya HEKOTOpOro raza
0,16 Mxm. Onpenenuts 3G PEKTUBHBINA JUAMETP MOJIEKYJIbI ra3a.

OrnpenenuTh yAeNIbHBIC TEIJIOEMKOCTH MPH MOCTOSSHHOM O00BbEeMEe W MOCTOSIHHOM JIaBJICHUH
g cMecd 1 xr azora 1 1 Kr reaus.

OmnpenenuTs KOJIUYECTBO TEIUIOTHL, COOOIIEHHOE Tra3y, €ClM B IPOLECCE H30XOPHOIO
HarpeBaHus kuciaopoja oobemoM 20 11 ero aasienue uzMenunoch Ha Ap=100 kI1a.

Aot maccoii 280 T pacmupsieTcst B pe3yJibrare n300apHoro mnpoiecca npu gasienuu 1 Mlla.
Omnpenenutsb: a) paboTy paciiupeHus; 0) KOHEUHbIM 00BeM rasza, €ciu Ha paclIMpeHue 3aTpadeHa
teroTa 5 k> u HawanbHas Temneparypa azora 290 K.

Kucnopon ob6wemom 1 1 Haxomutcs mop nasineHuem 1 Mlla. Kakoe kommdecTBO TEMIOTHI
HEOOXOIMMO COOOIINTH Ta3y, YTOOBI: a) YBEIUYHTH €ro 00OBhEM BJBOE B pe3yibTaTe HM300apHOTO
nporiecca; 0) yBeTHYUTh €ro AaBlIeHHE BABOE B Pe3yIbTaTe M30XOPHOTO MpoIiecca.

[TosHBIN TIEpeUeHb TECTOBBIX 33JJaHU C YKa3aHUEM MPABHIILHBIX OTBETOB, pa3MeEIlleH B OaHKe
BOMPOCOB  Ha  HMH(OPMAIIMOHHO-00PAa30BaTEILHOM  TOpTaje  HHCTUTYyTAa IO CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1287&category=26812%2C27074&qbshowte
xt=0&recurse=0&recurse=1&showhidden=0

O1leHKa pacCUUTHIBACTCS KaK MPOICHT MPABUJIBHO BBIMOJIHEHHBIX TECTOBBIX 33JaHUN U3 MX
obmrero yucia.



