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AHHOTAIUSA

K padoyeil mporpaMme 1M CHUILVIMHBI «MOJIeKYJIAPHAS KHHETHKA))
Hanpasnenue: 03.04.02 ®usuka
Hanpasiennocts (npoduisb): O0mas u pyHaamenrajibHas pusnka

[Tporpamma nucturinHbl «MoseKysipHas KHHETHKa» COCTaBJI€Ha B COOTBETCTBUU € Tpedo-
BaHusMu CYOC K ypoBHIO Marucrparypbl no HampasieHuto noaroroBku 03.04.02 ®dusmka,
HanpasJieHHOCTh «O0mas u pyHaamMeHTadbHasA Ppu3MKa», a TaKKE 3aJa4aMu, CTOSIIUMU Iie-
pen HoBoCHMOMpPCKMM TOCYAapCTBEHHBIM YHHUBEPCUTETOM IO peanu3anuu [Iporpammsl pa3BuTHs
HI'Y. ducnunimaa peanu3yercs Ha ¢uznueckoMm ¢akyaprere DenepaibHOr0 ToCcyaapCTBEHHOTO
aBTOHOMHOT'O 00pa30BaTeIbHOIO YUPEkKACHHUS BhICIIET0 MpodeccuoHanbHoro oopasosanust Hoso-
CUOMPCKUH HallMOHATBHBIA MCCIIEIOBATENBCKUN rocyaapcTBeHHbIN yHuBepcuTeT (HI'Y) xadenpoit
(U3MKN HEPAaBHOBECHBIX MPOIIECCOB B KAUECTBE AUCHUILIUHBI IO BBIOOPY. [lucuuIUIMHA H3ydaeTcs
MaructTpaHTamu 1 Kkypca puznyeckoro GaxkyabTeTa B OCEHHEM CEMECTpE.

Lenp kypca — 00ydueHue MarucTpaHTOB-(PU3MKOB OCHOBAM 0a30BBIX TEOPUN M MOEICH co-
BPEMEHHOM KMHETUYECKOW TEOPUM PA3pPEKECHHBIX ra30B U HU3KOTEMIIEPATYPHOM IIa3Mbl HU3KOMN
IUIOTHOCTH, OCHOBAaHHBIX Ha PAcCMOTpeHUHU ypaBHeHUs bosbnmMana, CmomyxoBckoro, ®okkepa-
[Tnanka, Ilaymu wu gap.; ¢opmMupoBaHue y CTYIEHTOB TIPEACTABICHUH O MOJEKYISIPHO-
KMHETUYECKMX OCHOBAX MPOILIECCOB NEPEHOCA B razax M HU3KOTEMIIEPATYPHOU IUIa3Me; MPUBUTHUE
MPAKTUYECKUX HABBIKOB OMpesiesieHuss KO3PUIIMEHTOB EpeHOca U CKOPOCTEH Pa3NUyHBbIX (U3U-
YECKUX U PEIaKCAllMOHHBIX MPOLIECCOB B YCIOBUSAX Pa3peKEHHOIO raza WIN IUIa3Mbl U UCIOJIB30-
BaHUs TMOJTYYEHHBIX 3HAHUN B TPAJULMOHHBIX M COBPEMEHHBIX 00nacTsax (usmueckoi razonnHa-
MUKH 1 HEPAaBHOBECHOW KMHETHKH, B BAKYYMHBIX U IUIa3MOXMMHUYECKHX TEXHOJIOTHUSAX, UCIOJIb3Y-
€MBIX JIJIsl TIOJTy4EHHS] HOBBIX MaTEpHUaJIOB.

JucuuruiiHa HaneneHa Ha (OPMUPOBAHHME y BBIMTYCKHUKA MPO(PECCHOHATBHBIX KOMIIETEH-
LAMN:

[IK-1 — cnoco0HOCTh CaMOCTOSATEIbHO CTABUTh KOHKPETHbIE 331a4M HAYYHBIX HCCJIe-
AOBAHUI B 00J1aCTH (PM3UKH U PelIaTh UX ¢ MOMOIIbI0 COBPEMEHHOM annaparypsbl u uHdop-
MALNMOHHBIX TE€XHOJIOTHH C HUCIOJb30BAHMEM HOBEHIIEro POCCHICKOro M 3apy0e:KHOro Omnbl-
Ta.

IIK-2 - cnocoGHOCTHL cBOOOAHO BJajeTh pasaeaamMu (U3NKH, HeOOXOAMMBIMHU JIs1 pe-
LIeHUs] HAYYHO-UHHOBAIIMOHHBIX 32/1a4, U NPUMEHATH Pe3yJbTaThl HAYYHBIX HCCJIeJ0BAHUM
B HHHOBALMOHHOM /1esITeIbHOCTH.

B pesynbpTaTe ocBOCHHS TUCIUIUITMHBI 00 YJIarOITUICS JOJKEH:

e 3HaTh!
- METOJbl ¥ CIIOCOOBI TOCTAHOBKU M PEIICHHUS 3a7ad MOJEKYISIPHOW KMHETHKH, IPHHLIUIIBI
AecTBuUs, (PYHKIIMOHAIBHBIE U METPOJIOIMYECKHE BO3MOXKHOCTH COBPEMEHHOM ammnaparypsl
s (GU3NYECKUX MCCIEJOBAHUM, BO3MOXKHOCTH, METOJBI W CHCTEMBbl KOMIIBIOTEPHBIX
TEXHOJIOTUH JUIsl PU3MUECKUX TEOPETUUECKUX U KCIIEPUMEHTAIBHBIX UCCIIEJOBAaHUM;
- 0azoBbIe pa3zenbl MOJEKYISIPHOM KUHETUKU: OCHOBHBIC TOHSTHS, MOJEIH, 3aKOHBI U
TEOPHH; TEOPETUUECKUE U METO0JIOTUYECKHE OCHOBBI MOJICKYJIIPHOM KUHETUKU U CIIOCOOBI
UX UCIOJI30BaHUS IIPU PELICHUN HayYHO-UHHOBALlMOHHBIX 3a/1a4.

e YMerTs:
- CaMOCTOSITEIbHO CTaBUTh M pElIaTh KOHKPETHble (U3NYECKHE 3a/ladd Hay4HbIX
UCCIICIOBAaHU B OOJACTH MOJEKYISIpPHOW KHHETUKU C HCIOJIb30BAHUEM COBPEMEHHOU
anmnapaTypsl 1 KOMIIBIOTEPHBIX TEXHOJIOTHUH;
- pemath TUNOBbIE y4eOHBIC 3a/laud 1O OCHOBHBIM pasjieiaM MOJICKYJSIPHOW KHHETUKU;
IPUMEHATh TOITYYEHHYIO TEOPETHUYECKYl0 0a3y sl pelIeHUs HaydHO-WHHOBAIIMOHHBIX
3aa4, TpaMOTHO pPaboTaTh € HAYYHOW JIMTEPAaTypoH C MCIOJNb30BAaHUEM HOBBIX
MH(GOPMALIMOHHBIX TEXHOJOIMH; IMPUMEHATh IOJyYEHHbIE TEOPETHUECKUEe 3HAHMS Ui
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CaMOCTOSITEJIbHOTO ~ OCBOEHMSI  CIIELMAIbHBIX  PA3AEIOB  MOJIEKYJISPHOM  KHUHETHKH,
HEOOXOMUMBIX B MPOGECCHOHATBHOW  NEATEIbHOCTH; ONpPENesiTh HEOOXOIUMOCTh
NPUBJICUCHUS JIOTIOJIHUTENbHBIX 3HAHUN M3 CHENHMAJIBHBIX PA3/IEioOB MOJEKYISIPHOU
KMHETUKH JIJIS1 PeICHUS] HAyYHO-MHHOBAIIMOHHBIX 3a]1a4; MPUMEHSATh 3HaHUS MOJIEKYJISIPHOMN
KUHETHKH JJIS1 aHAJIM3a U 00paboTKHU pe3ysbTaToB (PU3NUECKUX IKCIIEPUMEHTOB; TPOBOJUTH
aHAIM3 HAyYHOW M TEXHUYECKOW HH(opManuu B 00JaCTH MOJCKYJSIPHOW KUHETHKH H
CMEXKHBIX TUCITUILINH;

e Biaajnern:
- HaBBIKAMHM TIOCTAHOBKHM W pEIICHUS 3a]ad HAy4YHBIX KCCIEAOBaHUNW B 00IacTH
MOJIEKYJISIPHON KUHETHKH C MTOMOUILI0 COBPEMEHHBIX METOAOB U CPEACTB TEOPETUUECKUX U
HKCIEPUMEHTAIBHBIX HCCIIeIOBAaHUN
- HaBBIKAMH CaMOCTOSITEIIBHOM pabOThl C Y4eOHOW JUTEpaTypoil Mo 0a30BBIM pazjeiiaM
MOJICKYJISIPHOM KMHETUKU; OCHOBHOM TEPMHUHOJIOTHEH M MOHATHHHBIM anmapaToM 0a30BbIX
pa3aesioB MOJIEKYISIPHONH KUHETHKHU; HaBbIKaMU pelIeHrs 0a30BbIX 3a7ad M0 MOJIEKYISIPHON
KHHETUKH, OCHOBHBIMH METOJAaMH HAYYHBIX HCCICIOBAHWN; HABBIKAMHU HCIOIH30BAHUS
TEOPETUYECKUX OCHOB 0a30BBIX Pa3/I€IOB MOJIECKYISIPHONH KHHETUKU;

Kypc paccunran Ha omun cemectp (1-if). IlpenonaBanue TUCHMIUIMHBI MpPEAyCMaTpPUBAET
crenytomue (opMbl OpraHu3aluy yueOHOTO Mpoliecca: JISKIUHU, TPAKTUYEeCKUE 3aHATHS, KOHCYIIb-
Tal1M, CAMOCTOSTENIbHAs paboTa CTYAEHTA, SK3aMEH.

[Iporpammoil TUCUUIUIMHBI TPEAYCMOTPEHBI CHEAYIOIINE BUABI KOHTPOJIA:

Texymmii KOHTPOJIb: KOHTPOJIb OCEIIECHUS JIEKIIUI U MPAKTUYECKUX 3aHIATUH, pedepaT

[IpomexxyTOUHasl aTTecTalus: SK3aMeH

OO6mmast Tpy10eMKOCTh pabodeill mporpamMmbl TUCHUIUTHHBL cocTaBisgeT 108 akagemuueckux
yaca / 3 3a4€THBIX €AMHULIBI.




1. IlepedeHb MUIaHMPYeMBbIX Pe3yJIbTATOB 00y4eHHS MO JUCIUILINHE, COOTHECEHHBIX € IJIa-
HHUPYEMBbIMH pe3y/J1bTAaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl.

JucuuruinHa «MoJieky/JsipHasi KHMHETHKAa» HMeEeT CBOeH Lenbio 00ydyeHHe MarucCTpaHTOB-
(U3UKOB OCHOBaM 0a30BBIX TCOPHUH M MOJENECH COBPEMEHHON KHHETUYECKOW TEOPUHU PA3PEKEHHBIX
ra3oB M HU3KOTEMIIEpAaTypHOU MJIa3Mbl HU3KOM IUNIOTHOCTH, OCHOBAaHHBIX Ha PACCMOTPEHUH YPABHEHMS
bonsiimana, CmomyxoBckoro, ®okkepa — Ilmanka, Ilaynmu u np.; dopmupoBaHue y CTYIEHTOB
IIPECTABICHU O MOJIEKYJSIPHO-KMHETUUYECKUX OCHOBaX IPOIIECCOB IIEpeHoca B Tra3ax H
HU3KOTEMIIEPaTypHOH IUIa3Me; MPUBUTUE MPAKTUYECKUX HABBIKOB oOIpeaeneHus Kod(PUIUEHTOB
MepeHoca M CKOpPOCTEH pa3NuYHbIX (U3NYECKHX W pEJaKCallMOHHBIX IPOIECCOB B  YCIOBHIX
pPa3peXEHHOI0 Ta3a WM IUla3Mbl M HCIOJb30BAaHUS IOJNYYEHHBIX 3HAHWM B TPAAUIMOHHBIX H
COBPEMEHHBIX 00JIaCTSIX (PU3NYECKOM ra30JMHAMHMKH U HEPAaBHOBECHOM KMHETHKH, B BAKYyMHBIX U
IJIa3MOXUMUYECKUX TEXHOJOTHSX, UCIIOJIB3YEMBIX IS TOJTYyYEHUsI HOBBIX MATEpUAJIOB.

B pesynbpTaTe 0cCBOCHHS NUCIUIUIMHBI 00 YJIarOITUICS JOJKEH:

e 3HaTh:
- METO/IbI M CIOCOObI MOCTAaHOBKU U PELICHUS 3a7ady MOJIEKYJISIPHON KUHETUKHU, TPUHLIUIIBI
neicTBus, (PYHKIIMOHAIBHBIE U METPOJIOTMYECKHE BO3MOKHOCTH COBPEMEHHOM ammaparypsl
s (QU3NYECKUX HCCIIEeIOBaHUM, BO3MOXKHOCTH, METOJIbl M CHUCTEMBbl KOMIIBIOTEPHBIX
TEXHOJIOTHH 1 (PU3NUYECKUX TEOPETHUECKHX U IKCIEPUMEHTAIbHBIX HccienoBanuii (ITK
1.1);
- 0a3oBble pa3fesibl MOJEKYJISIPHOM KWHETHKU: OCHOBHBIC MOHSTHS, MOJENU, 3aKOHBI U
TEOPHH; TEOPETUUECKUE U METOI0JIOTUYECKAE OCHOBBI MOJICKYJISIPHOM KUHETUKU U CIIOCOOBI
WX MCIOJIb30BaHUS NP PEUICHNN Hay9HO-UHHOBaMOHHBIX 3a1a4 (I1K 2.1).

e YMerh:
- CaMOCTOSITEJIbHO CTaBUTh W penlaTb KOHKPETHbIE (U3WYECKUE 3aJaYyd HAay4HBIX
UCCIICIOBAaHU B OOJIACTH MOJEKYISIPHOW KHHETUKU C HCIOJIb30BAHUEM COBPEMEHHOU
amnmapaTypsl 1 KomnbloTepHbIX TexHosoruit (I1K-1.2);
- pemath TUNOBbIE y4eOHBIE 3a/laud 1O OCHOBHBIM pasjieiaM MOJIEKYJSIPHOW KHHETUKU;
MPUMEHSTh TOJYyYEHHYIO TEOpPETHUYECKyl0 0a3y i pelleHHs HayYHO-MHHOBAIIMOHHBIX
3aa4, TpaMOTHO pPaboTaTh € HAYYHOW JIMTEPAaTypoH C MCIOJNb30BAaHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH; MPUMEHSTHh MOJIYYEHHbIE TEOPETHUECKUE 3HaHWS s
CaMOCTOSITEJIbHOTO ~ OCBOEHMSI ~ CIIELMAIbHBIX  PA3AEIOB  MOJIEKYJISIPHOM  KUHETHKH,
HEOOXOMUMBIX B MPOGECCHOHATBHOW  JEATEIBHOCTH; ONPENesiTh HEOOXOIUMOCTh
IIPUBJICYEHUS] JIONOJHUTENIBHBIX 3HAHUW W3 CHELUANbHBIX pa3JElOB MOJIEKYISIPHOMN
KMHETUKH JIJIS1 PeLIeHUS] HAyYHO-MHHOBAIIMOHHBIX 33/]1a4; MPUMEHATh 3HaHUS MOJIEKYJISIPHOMN
KUHETHKH JJIS1 aHAJIM3a U 00paboTKHU pe3ysbTaToB (PU3NUECKUX IKCIIEPUMEHTOB; TPOBOUTH
aHaJIM3 HAayYyHOW W TEXHUYECKOH HHpopManuud B OOJIACTH MOJIEKYJISIPHOW KHUHETUKU WU
cmexHbIX aucturuH (11K 2.2);

e Buajaers:
- HaBbIKaMH TIOCTAaHOBKM W pEIIEHUs 3aJady HayyHbIX HCCIeAOBaHUNM B 00JacTH
MOJIEKYJISIPHON KUHETHKHU C ITOMOLIbI0 COBPEMEHHBIX METOAOB U CPEACTB TEOPETUUECKUX U
IKCTIepUMEHTATbHBIX HccnenoBanuii (ITK 1.3)
- HaBBIKAMU CAMOCTOSITENIHOW paboThl ¢ yuyeOHOH nuTeparypoil mo 0a30BBIM pasienam
MOJICKYJISIPHON KMHETHUKHU, OCHOBHOW TEPMHUHOJIOTHEH W MOHATUMHBIM aIapaToM 0a30BbIX
pa3enoB MOJNEKYIAPHONH KMHETUKHU; HAaBBIKAMU pelIeHHs 6a30BbIX 3a]a4 110 MOJIEKYISPHOM
KMHETUKH; OCHOBHBIMHU METOJAaMH HAaYYHBIX MCCJIEIOBAaHUN; HABBIKAMHU HCIOJIb30BaHUS
TEOPETUYECKHX OCHOB 0a30BbIX pa3zienoB MojiekyisipHoi kunetuku (11K 2.3);



2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JlucuuIuInHa peaau3yeTcsl B OCEHHEM ceMecTpe 1-ro Kypca Al MaruCTpaHTOB, 00Y4aromuXxcs 1Mo
HanpaBieHuto noaroroBku 03.04.02 dusuka. Kypc sBnsercs onHol U3 NpodecCHOHATBHBIX
IUCLUIUIMH 10 BBIOOpY, peanusyemblx Kadeapoil (U3MKHM HepaBHOBECHBIX IporeccoB. s ero
BOCIIpUATHS TpeOyeTcss TMpelBapUTElbHAs TOATOTOBKA CTYJCHTOB 10 TakuM (DU3HYECKUM
OUCLUIUIMHAM KaK 3JIEeKTPOJMHAMUKA, a TaKKe MO0 MaTeMaTHUKE (OCHOBBI MaTeMaTHUYECKOrO aHaIN3a,
middepeHnmanbable ypaBHeHUs1). OH JODKEH NPEIIeCTBOBATH BBIMOJIHEHUIO KBaTU(UKAITMOHHON
paloThI CTyJEHTa MO JAaHHOM CIEeNUaNU3aliM, TaK KaK JaeT eMy HeoOXOAMMBbIE 3HAHUs, HaBBIKU U
IIPEIOCTABIIAET UHCTPYMEHTHI Ul BBINOJIHEHUS Hay4YHBIX HUCCIIEIOBAaHUI B paMKaX MOJATOTOBKHU €ro
KBaTM(UKAITHOHHOW paOOTHI.

3. TpynoéMKOCTh TUCHHUIUIMHBI B 32a4¢THBIX eJUHUIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJAeMu-
YeCKHX Yac0B, Bbl/IeJIECHHBIX HA KOHTAKTHYI0 padoTy o0y4alouierocs ¢ npemnojaBarejieM
(mo BUAAM y4eOHBIX 3aHATHI) U HA CAMOCTOSATEJILHYI0 padoTy.

. IIpom YHASI ATTeCTAIHS
Bub! yueOHBIX 3aHSITHIi (B Jacax) POMEKYTO ecraiy
(B yacax)
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Bcero 108 yaca /3 3a4ETHBIX €TUHUIIBI, U3 HUX:
- KoHTaKkTHas padora 40 yacoB
- B IHTEPAKTUBHBIX (hopMax 14 gacoB

Kommerenmpm T1K-1, TTK-2

Peanuzanus AUCIUITMHBI IPEAYCMAaTPUBAET MPAKTUUYECKYIO MIOATOTOBKY IPH IIPOBEACHUU Clie-
AYIOIIUX BUIOB 3aHATHH, TPEyCMATPHUBAIOIINX ydacTHEe 00yUaIONIMXCSI B BBITOTHEHUH OTACIBHBIX
3JIEMEHTOB paboT, CBA3aHHBIX C OyayIiel npodecCnoHaIbHON 1eATEIbHOCTHIO.

[IpenoaBanye AUCIUIUIMHBI IPETyCMaTPUBALCT Cieaytole (GOopMBbl OpraHU3aluu Y4eOHOTo Mpo-
1ecca: JIEKIUH, MIPAaKTUYECKUE 3aHATUS, KOHCYJIbTAllUH, CAMOCTOATENbHAsA paboTa CTyIeHTa U €€ KOH-
TPOJIb NIPENOAABATENSIMU C IIOMOLIBIO 3aJaHUH, DK3aMEH.

IIporpaMMo# THCHUIIIMHBI IPELYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIS:

- TeKYLIUH KOHTPOJIb YCIIEBAEMOCTH: KOHTPOJIb MOCEIICHHUS JIEKIMI U NPAaKTUYECKUX 3aHATUH, pede-
part;

- IPOMEXKYTOYHAs aTTECTALUs: SK3aMEH.

OOwiast TpyA0EMKOCTb pabodel IporpaMMbl JUCIUITIIMHBI COCTABIISIET 3 3a4ETHBIE €AMHULBL.

° 3aHATHS JICKIIMOHHOTO THIa — 22 Jaca;

o IPAKTUYECKHE 3aHITUS — 14 yacos;

° CaMOCTOSITeNIbHAsI paboTa 00yJaromIerocss B TEYCHUE CEMECTPA, HE BKIIIOYAs TIEPHOJI CECCUU —
50 gacos;

° MPOMEKYTOUHAs aTTecTanus (MOAroTOBKAa K CJadye SK3aMeHa, KOHCYJIbTAlluU U dK3aMeH) — 22
yaca;

O0BEM KOHTAKTHOM pabOThI 00YUaIOIIEToCs ¢ MPEnoaaBaTesieM (3aHATHS JICKITMOHHOTO TUTIA, TPAKTH-
YECKHUE 3aHATHUS, TPYIIIOBbIE KOHCYIIbTAIMH, SK3aMeH) cocTaBisieT 40 yacos.
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Pabota ¢ o0y4aromuMucs B MHTEPAaKTUBHBIX (hopMax cocTaBiseT 14 yacoB (MpaKTHUECKUE 3aHITHUSA).

BeAEHHOI0 HA HUX KOJIMYECTBA AKaJeMHUYECKUX YaCOB U BUI0B YUeOHbIX 3aHATHH.

4. CopepxaHue TUCHHMILVINHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aejaM) ¢ yKa3aHHeM OT-

JlucuuIuinHa TMPEACTaBIsSeT COOOW IONYrolOBOW KypC, YMTaeMblii Ha 1-M Kypce MarucTpaTypbl
¢dusmveckoro ¢akynpreta HI'Y B 1-M cemecTtpe. O0masi Tpy10eMKOCTh AUCITUIUIMHBI COCTABIISIET 3

3au€THbIc eAuHMIE, 108 akageMUUecKux Jaca.

n/n

Pa3nen
JTUCIHUILINHBI

Henenst cemecTpa

Bcero

Buapl yueOHbBIX 3aHITHIA, BKJIIOYAS

CAMOCTOSITeJIBHYI0 padoOTy CTYIeHTOB

U TPYJA0eMKOCTh (B 4acax)

AyauTOpHBIC Yachl

Jlexun
(xoin-BO ya-

COB)

IIpakTuue-

CKHC 3aHs-

THUS
(xon-BO

4acoB)

Cam. pabora B
TCUCHHUE Ce-

MecTpa (He
BKITIOYAs TIEpH-

OJ1 CECCHH)

IIpome:kyTouHas aTTe-

cranus (B Inepuoa cec-

CHH)
(B yacax)

2

(98]

~

W

N

o]

BBenenue. [Ipenmer u ocHOB-
HBIE TIOHSITHS MOJIEKYJISIPHOM
KUHETHKH.

YpasHenue JInyBus.
[lemouka boromo6oBa.

—

[\

—

YpaBHenne CM0JIyX0OBCKOI0
JJIs MAPKOBCKOI'0 Ipouecca.
VYpaBuenue ®okkepa — [1nanka
u Ilaynu.

Kunernyeckoe ypaBHeHHue
boabnmana.

IToTeHmansl B3aUMOIEHUCTBUS
M CEUYCHUS CTOJKHOBEHUU MO-
nekyi. H - teopema bosnbiima-
Ha. CBs3b H - pynkuuu boss-
[IMaHa C YHTPOIHUEH.

3-4

BbiBoa ypaBHeHM rUAPOAM-
HAMMKW U3 YPaBHEHU
Boasumana. CBoOo1HOMOIE-
KYJIAPHBIA U CIUIOIIHBINA pe-
KUMbL. O030p YHUCICHHBIX Me-
TOJIOB PEUIECHUS] YPaBHEHUM
bonbimana.

5-6

Ko>¢duunentsl nepenoca.
Merox Uenmena - DHckora.
Koaddumnmentsr nepenoca s
0JTHOATOMHOTO Ta3a (ko3 du-
LUEHTHI TEIUIONPOBOAHOCTH U
CIBUTOBOM BsI3KOCTH). CMecCh
ra3zoB. Koadpumuent quddy-
3ud ¥ TepMoanhy3um.

7-8

I'a3 ¢ BHyTpeHHUMM CTele-
HAMU ¢B000abI. Koadduim-

9-10




€HT BTOpOH (00BEMHOI) BSI3-
koctu. IIpon3BoacTBO 3HTPO-
[IUU B Pa3peKEHHBIX razax.
CootHomenus On3arepa.

7 | PeakcaniuoHHbIE ypaBHe- 11 8 2 1 5
HHd. YpaBHeHue bxarHarapa -
I'pocca — Kpyxka (BI'K). Penak-
carys MOCTYIMaTeIbHBIX CTE-
MeHel cBo0oapl. Bpamarens-
Hasi peJaKcaIus MOJEKYIL.

8 | KoaebdaTenbHas peqakcanus. | 12- 8 2 1 5
®opmyna Jlannay —Temiepa 13
st VT penakcaruu. V-V pe-
nakcauus. TpuHOpPOBCKOE
pacmnpenenenre. XuMHIecKast
KHHETHKA.

9 | Kuneruka HU3KOTEeMIIepa- 14 8 2 1 5
TYPHOH IJIa3MBbl.
VYpaBaenue bonbiMana aiis
3JIEKTPOHOB B HU3KOTEMIIEpa-
TYpPHOH TIJIa3Me.

10 | 'a3oBbIe pa3psiabl. 15 7 2 1 4
CrpykTypa TIeIomero paspsi-
na. CTpaTsl B IIOJIOKUTEILHOM
crosibe Tieromiero paspsaa. BU
paspsanbl. yHkuus pacnpene-
JICHUS DJIEKTPOHOB B IIEPEMEH-
HoM noiie. Huskoremneparyp-
Has IU1a3Ma B MArHUTHOM I1O-
Je. DIIEKTPUYECKUE IyTH.

11 | Ilbl1eBast (KOMIJIEKCHAS 16 8 2 1 5
1a3Ma) miasma. 3apsijika Ja-
CTHII, CWJIBI, ICHCTBYIOIINE Ha
JacTUIIBIL. SIBJICHUS B IIBUICBOU
ma3me. Kunernka romores-
HOMW KOHJIeHCaluu, 00pa3oBa-
HUE KJIACTEPOB.

VYpaBHenue @peHkens - 3emb-
noBuya. YpaBHeHue CMouy-
XOBCKOT'O JIJIsl KOAryJIsIUU.

12 | I'pynmnoBasi KOHCYJIbTALMS 2 2

13 | CamocTosiTenbHAas IOATOTOBKA 18 18
00ydJaromnierocs K 9K3aMeHy

14 | Dk3ameH 2 2

HUTOI'o 108 22 14 50 22

IIporpamma u 0CHOBHOE co/iepskaHMe JeKIui (22 yaca)

1. Beenenmne. (2 yaca) Posib 1 MecTO MOJIEKYIISIPHON KMHETUKM M KUHETHUYECKON TEOpPUU Ia30B
MJ1a3Mbl HU3KOHM TUIOTHOCTH B CTPYKTYpPE COBPEMEHHOH (u3nveckoil Teopuu. CBs3b C TEPMOIUHAMU-
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KOH, CTaTUCTUYECKON (PU3UKOH, TeOpUel CTOIKHOBEHHI, KBAHTOBOW MEXaHMKOW, (PU3UKOHN TIIa3MBI U
T.1. cTopus pa3Butusi MoJieKyasipHor kuHeTuku (MaxkcBemn, boneuman, JlnyBumib, bBoromo6oB,
I'pea u ap.). @yHKIMA pacnpenesneHns 4yacTull B U- U ['- mpocTtpancTBe. YpaBHenue JlnyBuiis, teo-
pema Ilyankape, 0OpaTUMOCTh TaMUIIBTOHOBBIX cucTeM. Llermouka boromo6oBa, ypaBHeHue bonbima-
Ha, SHTPOIHUS, HEOOPATUMOCTb.

2. Cuayyaiinble mpouecchbl B cucTeMe 00JbIION0 YUCIa YyacTull. (2 yaca) YpaBaenue Cmoiry-
XOBCKOTO JUIsI MapKOBCKOTO Tporecca. YpaBHeHne Dokkepa - [lnanka. Ypasuenue nuddysun u mo-
IBIWKHOCTh. COOTHOIICHHE DWHINTEHHA. YpaBHCHHE KHHETHYeckoro Oamanca (ypaBHenue [laynm).
BeiBog dopmyner Ilnanka st paBHoBecHOTO n3nydeHus. Koaddunumentsr DitHiureitna. MHBepcHas
3aCEJIEHHOCTb.

3. Kuneruveckoe ypaBHenue bosbimana. (2 yaca) [loreHmnuansl B3auMOAEHCTBUS MOJIEKYJI.
Konnenmus cronknoBennii. uddepeHnnanbable © MOMEHTHBIE CEUEHHUS paccesiHus. YacToTa CTOJK-
HOBEHUH, /unHa cBoOoHOTrO npodera. CeueHus paccestHus TBepAbIX mapoB. [Torennuan Jlennapna -
Jlxonca. Ceuenune Pesepdopaa mist KyJTOHOBCKOTO paccestHusl. MakCBEIIOBCKAE MOJICKYJIbI. Y paBHE-
Hue bonbumana ((heHOMEHOJIOTHMYECKUil, MHTYUTHBHBIN BbIBOA). CBoOiicTBa CMMMETpUM HHTErpalia
cronkHoBeHUH. CymmaTopHbie nHBapuaHThl. H - Teopema bonbrmana. Cesizs H - dyaknum bonsima-
Ha C DHTPOIHEH. MaKCBEITIOBCKOE pacIpeiesieHUe MOJIEKYJI 110 CKOPOCTAM. Y paBHeHHE boibliMaHa B
oe3pasmepHoit hopme. Kpurepun nogobus (uncna Crpyxans, @pyna, Kayncena, Maxa u Peitnonb -
ca).

4. BoiBoa ypaBHeHMil TMAPOAMHAMHMKH U3 ypaBHeHuil boabumana. (2 yaca) MomeHTBI
¢bynkuuu pacnpezneneHus. [LIOTHOCTb, BEKTOp cpenHeil CKOPOCTH, TeMIIepaTypa U JaBlieHUE, TEH30p
HaIpsDKEHUH, BEKTOP MOToKa Teryia. CBOOOTHOMOJICKYISPHBIM M CIUIONIHBIA PEKUMBl. MOMEHTHBIN
METO/I pellieHusl ypaBHeHHs bonbiiMana. YpaBHeHus Diiepa (MakCBEIOBCKas PYHKIHS pacipeene-
Hus). YpaBaenusi Haswe - Ctokca. Meron ['pana. Meron Purna - [Nanepkuna. CunbHas yaapHasi BOJI-
Ha, annpokcumanus Tamma - Morr-Cmuta. UncneHHble METONbl pelleHHsl ypaBHeHUs bosibivana.
Meton Mounte Kapno u MOJIEKYJISIpHOM THHAMUKH.

S. Ko3(ppuunentsl mnepenoca. (2 uyaca) DnemeHTapHas Teopus Kod((UIMEHTOB MepeHoca.
Nnen merona Yenmena - DHckora. BeiBoa koadduiimeHToB nepeHoca st 0JHOATOMHOTO rasa B MpH-
ommkenun Yenmena - DHckora. (K03 (GUIMEHTHI TeIJIONPOBOIHOCTH U CABUTOBON BsI3KOCTH). CMech
ra3oB. Koadpumuent quddysun u repmoauddysun.

6. I'a3 ¢ BHYTpeHHMMHM cTeneHSIMH CBOOOABI. (2 4yaca) YpaBHenus Banbnmana-ChHaiizepa u
Ban Yanra — YnenOeka jyisi ra30B ¢ BHYTPEHHUMH CTETICHIMHU CBOOO 6. MeToa YenmeHsr —IHCKOTa
JUIsl Ta30B C BHYTPEHHUMH cTeneHsMu cBoOoabl. Koadduuumentsr quddysun st ra30B ¢ BHYTpEeHHH-
MU CTEMEeHSIMH CBOOObI, TonpaBku JiikeHa. Koaddumment Bropoit (00bemMHOI) BsizkocTh. [Ipous-
BOJICTBO HTPOIMHU B pa3pekeHHbIX ra3zax. CootHomenus OH3arepa..

7. Pesakcaumonnbie ypaBHenusi. (2 yaca) PenakcanmonHoe npencraBieHue ypaBHeHUs! boib-
MaHa. YpaBHeHue bxarnarapa - I'pocca - Kpyka. Penakcanust mocTynareiabHbIX CTETEHEH CBOOOIBI.
BpamaTtensHas penakcanusi MOJIEKyJ. AnrabaTHdecKue M BHE3aIHble CTOJKHOBeHUs. [Tlapamerp Mac-
cu. KoHCTaHTBI TOYPOBHEBOM KNHETUKHU.

8. KogaebareabHas penakcanus. (2 yaca) @opmyna Jlanmay — Temnepa s BpemeHu kosieba-
TenpHO-noctynarensHoi V-T penakcanuu. Penakcamus yepes mocneaoBaTeabHOCTh O0IBIIMAHOBCKUX
pacnpenenenuii. V-V penakcamusa. TpuHOpoBCckoe pacnpenesieHue. TpUHOPOBCKOE paclpe/eiieHue.
XuMH4YecKasi KHHETHKA.

0. Kunernka Hu3KkoTeMnepaTrypHoil miaa3mbl. (2 yaca) CTOJIKHOBUTEIbHBIE MPOILIECCHI B I1a3-
Me. Yrpyrue u Heynpyrue npoueccel. MoHu3amus u pekomOuHaius. Jxkpanuposanue Jlebas. YpasHe-
Hue bonbliMaHa 1 37IEKTPOHOB B HU3KOTEMIIEpaTypHOH Iu1azme. Paznoxenune GyHKIMM pacmpenese-
HUS 10 onmHoMaM Jlexxannpa. HTerpan CTONKHOBEHUH B MPUOIMKEHUN YIIPYTUX MMOTEph. YUeT He-
YIOPYTUX CTOJKHOBEHUH. DYyHKIMS pacpeAesieHus: JIEKTPOHOB B OTHOPOAHOM mojie. Pemenue /laBbi-
noBa u JlproiiBeHcTelHa. Y paBHEHHUS IJ1a3Mbl B THIPOAMHAMUYECKOM NpuommkeHun. Kosdpurments
mudy3un 1 TOIBHKHOCTH.

10. TI'azoBble paspsabl. (2 waca) CtpykTypa Tiewomero paspsana. CTparbl B IOJOXKUTEIBHOM
cronbe Tieromero paspsana. BU paspsanel. OyHKIusS pacnpeaesieHus] SJIEKTPOHOB B MEPEMEHHOM BO
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BpeMeHH nosie. HuskoremrepaTypHas mjia3mMa B MarHUTHOM IoJie. DJIeKTpuueckue nyru. Pons kyno-
HOBCKHX CTOJIKHOBEHMI U METaCTaOMIIbHBIX YACTHII.

1. IIsu1eBas (koMILIekcHas mi1a3ma) mia3ma. (1 yac) [leuteBas masma B mpupo/e (Ha 3emiie u
B KOCMOCE) U B JaOOPAaTOPHBIX YCIOBUSX. 3apsi/iKa MbLJIEBBIX YaCTHII, CHIIbI, AEHCTBYIONINE HA YaCTH-
Ikl B TBUICBON TuIa3Me DKpaHUpoBaHUe TbUIeBBIX yactuil. [lotenmman Jlebas-Xiokkens (FOxaBebr).
[Ipu1eBBIE KpUCTAILIBI, KUAKOCTh U Ta3. 3aXBaueHHbIC MOHBI. [lomspusanus 3KpaHUpPOBAHHBIX IbLIE-
BBIX YacTull. BOTHOBBIE U BUXpEBbIE TEUEHHUS B MbUICBOU IJIa3Me, COJTUTOHBI U «BOWUJIbI». SIBICHUS B
MBUIEBOM ILJIa3Me.

12. KuHeTnkKa roMOreHHOH KOHAeHcAlMH, 00pa3oBaHue Kjaactepos. (1 1yac) Kputnueckuii 3apo-
JbII, HyKJIeanus. Y paBHeHue @penkens - 3enpaoBuya. Y paBHeHHEe CMOTyXOBCKOTO JJIsI KOAryJISIIIUH.
Komnakrtaeie kinactepsl. [IpubnnxkeHHOE pelieHre, JOrOHOPMAaTbHOE pacIpe/ie]ieHHe KIACTEPOB IO
pa3zmepaM. HexkommaktHbie kinactepsl. Dymiepensl. HanowacTuib

IIporpamma npakTuyeckux 3anaTuii (14 yacos)

1. IToBTOpEHME TEPMOIMHAMUKHN U CTAaTUCTHYECKOM (pu3uku. Pacripenenenne MakcBeiia MOJIEKYJ 11O
CKOPOCTSIM, U pacrpeaeneHue boiblMana 1mo 3aceIeHHOCTSM BpallaTeIbHbIX U KOJeOaTeTbHBIX YPOB-
Hell. ['oMosiiepHbIe U TeTeposiAEpHbIE IBYXTOMHBIE MOJIEKYJIBL. (2 Yaca)

2. OueHKa ce4eHM U 4acTOT CTOJIKHOBEHMH ISl pa3iIM4HbIX ITOTEHIIMAJIOB CTOJIKHOBEHUH. TBepble
cdepsl, cTeneHHble MOTeHIHANbI, nmoTeHnuansl Casepnenna u Jlennapna-Jxonca. MakcBeTOBCKIE
MoJieKyibl. CeueHus mepe3apsiiKi HOHOB B COOCTBEHHOM Ta3e. DKpaHUPOBaHHBIN moTeHnuan Jlebas-
Xrokkes. (2 yaca)

3. Ouenka anuHBl ¢cBOOOIHOTO mMpodera B razax M kKod(h(UIIMEHTOB nepeHoca (CIBUTOBasi BA3KOCTH,
TEIUIONPOBOAHOCTD, Tuddy3us, Tepmoauddysus). Yucno panarnsa (Pr = cpp/k). [lonpasku DitkeHa.
(1 gac)

4. Boluncnenue Ko3¢pGUIUEeHTOB BI3KOCTH U TEIIONPOBOIHOCTH € TOMOUIbIO ypaBHeHUs1 bxaTHarapa-
I'pocca-Kpyxka u meronom YenmeHa-IHcKora U3 HEMMHEWHOTO ypaBHeHUs1 bonbiiMana. (2 yaca)

5. Penienue ypaBHEHUsI KMHETUKU JJI paclpeesieHHus M0 KoyieOaTeNbHbIM YPOBHSIM JIBYXaTOMHBIX
MOJIEKYJT B OJHOATOMHOM rase. PaccMoTpeTs ciydyail OJHOKBAaHTOBBIX VT mepexomoB sl MOAEIU
FapMOHHUYECKUX OCIWUIATOPOB. Pemenue depes mocienoBaTeabHOCTh bOJIBIIMAHOBCKUX COCTOSIHHM.
Paccmotpets pons VV mponeccoB M aHrapMOHMYECKHUX MEPEXOA0B Ha YCTAHOBJIIEHHE KBa3HCTALMO-
HapHOTO COCTOSIHUSI 110 KOJIeOaTeIbHBIM YPOBHSM. (2 yaca)

6. HaiitTu M30TPONMHYIO0 M aHU3OTPOMHYIO YacTH (DYHKIMH paclpeleleHHs dJIEKTPOHOB M TUIOTHOCTh
TOKa B 3JIEKTPUYECKOM £ ¥ MAarHUTHOM TNOJISIX H, HanpaBJICEHHBIX O] YTJIOM O APYT K ApPYyTry. (2 yaca)
7. Onpenenuts 3aps chepuyecKor YacTULBl pajuyca 7o ~ | mKkm, TOMEIIEHHOW B HU3KOTEMIIepaTyp-
HYIO TUIa3My C TUIOTHOCTBIO MOHOB 7; U 3JIEKTPOHOB 71 TIpU TemnepaType noHoB 71; ~ 300 K u anekrpo-
HOB 7, ~ 53B. [IN1OTHOCTh HEUTPATBHOTO Ta3a Ng, IIIMHA CBOOOIHOTO Mpobera HOHOB /; >>Ai >>rg. A
— nebaeBCKUU panuyc SKpaHupoBaHus. CUUTATh, YTO MOHBI HMEIOT CIBUHYTOE MAaKCBEJIOBCKOE pac-
MIpEeACIICHHUE 110 CKOPOCTSIM, CKOPOCTH Apetida u;. (2 yaca)

8. PaccmoTpeTh perieHne ypaBHEHUH KOAryJsiluu JUIsi KOMOAKTHBIX (cepruecKux) KIacTepoB, MpH-
BO/JIAIIIEE K JJOTOHOPMAJIbHOMY PacIpe/IeJICHUIO KJIacTepoB no pazmepam. (1 yac)

CamocTosiTesibHasi padoTa cTyeHTOB (68 yacoB)

[lepeuens 3ansatuit Ha CPC O0newm,
qac
N3ydenune marepuaia JeKuui 12
[ToaroroBka K MPakKTUYECKUM 3aHATHSIM 14
N3ydeHune TeopeTHYecKoro Marepraia, He OCBEIIaeMOT0 Ha JIEKIUSIX 18
[MonroroBka pedepara 6
[ToaroroBka Kk 3K3aMeHy 18

10



5.

Ilepeyenb yueOHOIi JJUTEPATYPHI.

5.1. OcHoBHas JauTEpaTypa

1. FO.b. Pymep, M.I1I. PriBkun. Tepmoannamuka, craTucTuueckast Gu3nuKa 1 KHHETHKA.- M.:
«Haykaw, 1977. (ctp. 7-82).

2. JInpmmn, E. M., TTuraeBckwuii, JI. 1. ®usndeckas kuHeTnka. — u3a. 2. — M.: @usmarnut, 2007.
— 536 ¢. — («Teopernueckas pusukay, Tom X).

ORISR W

11.

12.

13.

14.

15

5.2. lonotHUTEIBHAS JTUTEPATypPa

. A.B. Eneukwuii, 5.M. CmupnoB. Heonnoponas razopa3zpsiinas miazma. Y crnexu pu3nueckux

Hayk. Tom 166, Ne 11, 1996, c. 1198-1217.
K.Xup. Cratuctuyeckas MEXaHUKa, KHHETUYECKAs! TEOPHSI U CTOXAaCTUUECKHE MTPOLIECCHL. - M.
«Mup», 1976.

M.H. Koran. /Ilunamuka pa3pexensoro rasa. - M.: «Haykay», 1967.

b.M. Cmupnos. Beenenue B pusuky miasmel. - M.: «Haykay, 1982.

b.M. CmupnoB. ®u3nka c1ab0MOHU30BaHHOTO Ta3a. (B 3a1adax ¢ pemeHusMn).

Nznanue BTopoe. - M.: «Haykay, 1978. (ctp. 413-498).

P. JIu6oB. BBeienue B TeOPHIO KHHETUYECKUX YpaBHEHUH. - M.: «Mup», 1974.

C. Yenwmen, T. Kaynunr. MaTtematudeckasi Teopusi HeOZHOPOIHbIX Ta3oB. NI, 1960.

BrnacoB A.A., Cratuctuueckue GpyHkiuu pacnpenenenus, M.: «Haykay, 1966. ; Bracos A.A.
Henokanbnas cmamucmuueckaa mexanvka. M.: «Hayka», 1978.

. B.Il. Cunun. BBenenne B kuHeTnueckyro teoputo razos. M3n-so. “Hayka”, I'naBHas pegakuus

(bu3uKo-MaTeMaTHYeCKON uTeparypsl. Mocksa. 1971, 331 c.

JL.M. bubepman, B.C.Bopo6ses, U.T.SIky60oB. Kunetrnka HepaBHOBECHOM HU3KOTEMIIEpaTyp-
HOM ma3mel. - M.: «Haykay, 1982.

b.®. I'opauen, A.M.Ocunos, JI.A. llenenun. Kunerndeckue npouecchl B razax 1 MOJIEKYJIsAp-
HbIe Ja3epsl. - M.: «Hayxkay, 1980.

J.H. Ferziger, H.G. Kaper. Mathematical theory of transport processes in gases. North Holland
Publishing Company -Amsterdam - London. 1972. (Pycckuii mepeBo;: ).

FO.I1. Paiizep. ®du3uka razosoro paspsaa. - M.: «Hayka», 1987.

. B.M. XKnanos, M.4. Anuesckuii. [Iponiecchl nepeHoca U penakcanys B MOJIEKYJISIPHBIX ra3ax..

- M.: «Hayxka», 1989.

Ilepedyenn y4eOHO-MeTOAMYECKHUX MATEPHAJIOB 110 CAMOCTOSITeIbHOM padoTe 00y4aro-
HIUXCH.

10.b. Pymep, MLILI. PriBkuH. TepmoauHaMuka, craTucTideckas (pU3nMKa U KHHETUKa.- M.:
«Haykaw, 1977. (ctp. 7-82).

7.

IIepeuyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «AHTEepHeT», He-
00X0AMMBIX /IVISl OCBOCHUS TUCHMILIMHBI.

JIns OCBOEHHUS AUCUUIUIMHBI UCTIOJIB3YIOTCS CIEAYIOLIUE PECYPCHI:
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- 3JIEKTpOHHas nH(popMaMOHHO-00pa3oBarenbHas cpeaa HI'Y (OMOC);
- 00pa3oBaTebHBIC HHTEPHET-TIOPTATIB;
- nH(GOPMAIIMOHHO-TEJICKOMMYHUKAIMOHHAs ceTh IHTepHeT.

7.1 CoBpeMeHHbIe IPOdecCHOHATbHBIE 0a3bl JAHHBIX
He ucnons3yrorcs
7.2. UndopManinoHHble CIPABOYHbIE CHCTEMBI

He ucnons3yrorcs.

8. Ilepeyenb MHGOPMALMOHHBIX TEXHOJOTHH, HCI0JIb3yeMbIX NIPH OCYLECTBJICHUH 00pa3o0-
BaTeJILHOIO Npouecca Mo JUCHHUILINHE.

Jiis obecrieueHus peann3anui JUCITUIUINHBI UCTIONb3YEeTCS CTAHIAPTHBIA KOMILJIEKT MPOTPaMM-
Horo obOecrieuenust (I10), Bkmovarommii perymsipHo oOHoBisieMoe nuiieH3nonHoe 110 Windows u
MS Office.

Hcnonp30BaHue CHEMATU3UPOBAHHOTO MTPOrPAMMHOTO 00eCTIeUeHUs [T U3yYCHHS UCITUTLIN-
HBI HE TpeOyeTcsl.

9. MarepuajbHO-TeXHHMYeCKas 0a3a, He0OXOAMMAas /I OCYLIeCTBJIEHHs 00Pa30BaTEeJIbHOI0
npouecca no JUCHUIINHE.

JIist peanu3anuy TUCUMILTAHBI UCIIONIb3YIOTCS CIIEIUAIbHbIE TTOMEIECHUS:

1. YueOHbIe ayauTOpUH TSl POBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, TIPAKTUICCKUX 3aHATHH,
KYPCOBOTO MPOSKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX paboT), TPYNITOBBIX U WHAUBUAYAIbHBIX KOH-
CyJIbTallii, TEKYIIETO KOHTPOJISA, MPOMEKYTOUHOM U UTOTOBOM aTTECTAIlUH.

2. [TomerieHust 17151 CaMOCTOSITEIBHON pabOTHl 00Y4aIOLTHXCS.

VY4eOHble ayAUTOPUM YKOMIUIEKTOBAaHbI CIEHHUAIU3UPOBAHHON MeOeIbl0 U TEeXHUYECKUMU
CpeAcTBaMU O0YYEHUs, CIYXKAIUMHU JUI IPECTaBIeHUs yueOHOM nHpopManuu 60IbIION ayAUTOPUH.

[Tomemenust s caMOCTOATENbHONW PAaOOThI  OOYYArOIIMXCS OCHAIEHBI KOMITHIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TMOJKIIOUeHHss K cetn "HHTepHer" u obecneueHHMeM [OCTyna B
AIEKTPOHHYIO HHGOPMAIIMOHHO-00pa3oBarenbHyto cpeay HI'Y.

MarepuanbHO-TEXHHUECKOE oOecreueHrne 00pa30BaTeNbHOrO Mpolecca MO AUCHUILIMHE IS
oOyyaroluxcsi W3 YWCIa JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbSI OCYIIECTBISETCS
cornmacHo «[lopsaky oOpraHuzamu M OCYIIECTBICHUS 0Opa30BaTENbHOM JIEATENBHOCTH  T10
o0pa3oBaTeNbHbIM MIPOrpaMMaM JIJIsi HHBAJIMJOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBS
B HoBOCHOMPCKOM rocy1apcTBEHHOM YHUBEPCUTETE.

10. OueHo4HbIe cpeACTBA IJIsl IPOBEACHHUA TEKYLIEero KOHTPOJISI H IIPOMEKYTOYHOM aTTecTa-
MM 110 U CHUILINHE.

10.1 ITopsinox nmpoBeaeHNs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAlUH 110
AUCHMILINHE

Texyuyuit KoHmpo/v
Texymui KOHTPOJIb OCYILIECTBIISAETCS B XO/I€ CEMECTPa IIyTEM OIIpoca B Ha4aJle KayK10H JIeK-
LMY 110 MaTepuanam npeapiayeil sekuuu. CtyieHTaM Heo0X0AUMO Hanucath pedepar Ha OJIHY U3
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TeM Kypca. Ilpu moaroroske pedepara MarucTpanT JOJDKEH YTIyOJIeHHO U3yYUTh TEMY, O3HAKOMHTh-
Csl ¢ COOTBETCTBYIOIUMHU NMyOIMKAlMSIMU B HAYYHBIX )KypHaJIaX U HOATOTOBUTH 20 MUHYTHBIHN JTOKJIA].
Jloknan mpeAcTaBisieTcst epe Beeil rpynmoit B popme 31eKTpoHHOH npe3eHTanuu. Bo Bpems npe-
3€HTAlUU JOKJIaJa MaruCTPaHT JOJDKEH IPOAEMOHCTPUPOBATH TIOHMMAHKE U 3HaHUE HE TOJIBKO 3a-
JAHHOM TEMBI, HO U €€ CB3b C TEMATUKOM Kypca. B psne cirydaes mpeaiaraeTcsi HalluCaHue OHOTO
pedepara Ha ByX MaruCTpaHTOB, YTO MOXET CIIOCOOCTBOBAThH PA3BUTUIO Y MAarCTPAHTOB HaBBIKOB
KOJUIEKTUBHOI'O TBOPYECTBA.

IlIpomesricymounaa ammecmayus

OcBoeHME KOMIIETEHIIUN OI[EHMBAECTCSI COMIACHO HIKAJIE OLEHKH YPOBHS C(HOPMUPOBAHHOCTH KOM-
nereHU. [lonoxuTenpHas OleHKa N0 JTUCLUUIUIMHE BBICTABIISIETCS B TOM CIIy4ae, €CIU 3asBJICHHBIC
kommereHmu [1K-1 u [1K-2 copmupoBansl He HUKE TTOPOTOBOTO YPOBHS B YaCTH, OTHOCSIIIEHCS K
(OpMHUPOBAHUIO CIIOCOOHOCTH HCIIONB30BaTh CIICIUATU3MPOBAHHBIC 3HAHHUS B 00JAaCTH KPHCTAJIIO-
rpaduy U PEeHTTeHOCTPYKTYPHOTO aHaIu3a B IPO(eCCUOHATILHON e TEIbHOCTH.

OxoHuaTenbHas OIEHKa paboTHI CTy/IEHTa B TEUCHHE CeMecTpa MPOUCXOAMUT Ha dK3aMeHe. JK3a-
MEH TPOBOJUTCS B KOHIIE CEMECTPa B HK3aMEHAIIMOHHYIO CECCHIO 10 OuiietaMm B ycTHOU ¢dopme. Bo-
IPOCHI OUJIeTa MOIOUPAIOTCS TAKUM 00pa30M, UTOOBI TPOBEPUTH YPOBEHB C(HOPMHUPOBAHHOCTU KOMIIE-
Tenuit [1K-1 u I1IK-2.

BeiBog 00 ypoBHE CPOPMHPOBAHHOCTH KOMIIETEHIIMHA MpUHUMAaeTcs mpernonaBaTeneM. Kaxmbrit
Borpoc Owmiera omeHuBaercs or 0 mo S5 OamnoB. [lonoxkuTenbHas OIEHKAa CTaBUTCS, KOTJa BCE
KOMIIETEHIIUM OCBOEHBI HE HHWXE IOpPOroBoro ypoBHA. OIEHKH «OTJINYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIBHO» 03HAYAIOT YCIIEIIHOE MPOXO0KICHUE TPOMEKYTOUHOM aTTECTALUU.

Onucanue KpuTepueB U MIKAJ OLEHUBAHUSA MHAUKATOPOB 10CTHKEHHUS Pe3yJIbTaTOB 00yYeHHusl
no qucuuniuHe «MoJiekyJIsipHast KHHETHKA.

Kpure- YpoBeHb OCBOEHHUSI KOMIIETEHIIUN
IInanupyemsbie pe3yiib-
puu otie-
TaThl OOYICHHS
HUBaHUS . . o
peayih (mokazatenu moctmxe- | He chopmupo- TToporoserit bazoBbiit IIponBuHYTHIN
HUS 3aJaHHOTO YPOBHS BaH YPOBCHB YPOBCHB YpPOBCHB
TaTOB
OCBOCHHS KOMIIETEH- (0 6annoB) (3 Gana) (4 6anna) (5 6amnoB)
o0yue- i)
HUS
1 2 3 4 5 6
YpoBeHs 3Ha- MunuMansHO | YpOBeHb 3HAHUI YpoBeHb 3HaHUI
HUH HIKE MU- JIOITYCTUMBIN COOTBETCTBYET COOTBETCTBYET
HUMAaJTbHBIX YPOBEHb 3Ha- | MpOrpamMMe MOAro- | Mporpamme moI-
TpeOoBaHUI. Hui. lomyc- TOBKH TIO Te- TOTOBKH IIO Te-
Houtora HNmeror mecTo KaeTcs 3HaYu- | Mam/pasjienaMm Iuc- | Mam/pasienam
SHAHM TIK 1.1 rpyObIe omno- TEIBLHOE KO- IUIUTHHEL.  Jlotmyc- IUCUUIUIAHEI.
TIK 2.1 KH. JINYECTBO HE- KaeTCsl HECKOJIBKO CBoOOIIHO T ap-
TpyOBIX O~ | HETPYyOBIX/ TYMEHTHPOBAHHO
O0K. HECYIIECTBEHHBIX OTBEYAET Ha J0-
omubok. He oTee- TIOJTHUTETEHBIC
YaeT Ha JOMOTHH- BOIIPOCHI.
TEJBHBIC BOTIPOCHL.
OtcyTtcTBUE IIponemon- IIponemoncrpupo- | IlpogemoHcTpuU-
MUHHMAJIbHBIX CTPUPOBAHEI BaHBI BCC OCHOBHBIC | POBaHBI BCE OC-
YMCHUH. YACTUYHO OC- | YMEHHUs. PemieHbt HOBHBIC YMCHHUSI.
He ymeer pe- HOBHBIE yMe- BCE OCHOBHBIE 3a- Pewensl Bee oc-
Hammane | TIK 1.2 yMeeT b Y
. IIaTh CTAaHAAPT- | HUsL. PemieHsl | maHus ¢ HeTrpyObI- HOBHBIC 3aJJaHUS
YMEHUI TIK 2.2
HBIC 33/Ia9H. THUTIOBBIC 3a- MU OIIMOKaMH WX | B TIOJTHOM 00BbeMe
Hmerot MecTo nayu. Jlomy- C HEeJOYETaMHU. 0€e3 HEAOYETOB U
rpyObIe omno- IICHBI HETPY- OIIHOOK.
KH. ObIe OIMMOKH.
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OrtcyTcTBUE Nmeercs mu- Nwmeetcs 6a30BbIi Nwmeetcs 6a30BbIi
BIAJCHUA MaTe- | HAMAJbHBIHA Ha0Op HABBHIKOB Ha0Op HABBHIKOB
pHaIoM 1O Te- HaOOp HABHI- TIPY peIIeHUHN TIPY peIIeHUHN
Hammane Mam/pazzenam KOB IIPH pe- CTaHIAPTHHIX 3a7ad | CTAaHTAPTHBIX
HaBBIKOB | v 3 JTUCTIUTUTAHBL. IIICHUH CTaH- C HEKOTOPBIMH 3ama4d 6e3 omu-
(Bmage- K 2.3 Her HaBBIKOB B | JapTHBIX 3a- HEeIOYeTaMH. 0OK M HEJJOYETOB.
HUE ’ pelIeHnH CTaH- | Jla4 C HEKOTO- IIponemoncTpH-
OIIBITOM) JApTHBIX 33J1a4. | PBIMU Heloue- POBaHbI 3HAHUS
Hannawue rpy- TaMHU. O PELICHHUIO He-
OBIX OIIHOOK. CTaHJAPTHBIX
3a/1a4.

TunoBbie KOHTPOJIbHbIE 32/ITaHUSI M MATEPHAJIbI, HEO0X0AUMBbIE 11l OLIEHKH Pe3yJbTAaTOB
o0yueHust

IIpumepsi Tem pedepaTon

1. KoaduuueHTsl BAKOCTH U TEIIONPOBOJHOCTH OJIATOPOAHBIX ra3oB. Teopus M SKCHEPUMEHT.
TemmneparypHast 3aBHCUMOCTH K03(pPULIMEHTOB TIepeHoca.

2. KoadduumeHTs! BA3KOCTH U TEMJIONPOBOJHOCTH JABYXaTOMHBIX M MHOTOATOMHBIX T'a30B. Teopus u
sKcIepuMeHT. TemnepaTypHas 3aBUCUMOCTH KO3 (PUIIMEHTOB MepeHoca.

3. Koadpdunuents! nuddy3un u repmoauddy3un B cMecsx ra3oB. Teopus u 3KCriepuMeHT. Temmepa-
TypHast 3aBUCUMOCTH K03 (PULIMEHTOB nepeHoca.

4. O6bEMHAsE BI3KOCTh MHOTOATOMHBIX Ta30B.

5. SIBnenune tepmodopesa. Tepmodoperndeckas cuiia, BOSHHKAIONIAS TP HAIUYWU B Ta3e TpajucHTa
TEMIIEPATYp U ACUCTBYIOIIAs HA YACTHUIIBI MAJIBIX Pa3MEpPOB.

6. Cuna TpeHusi, neiicTByomas Ha c(heprUuecKyro YacTHIly MajbIX pa3MepoB, JBIDKYILYIOCS B pa3pe-
YKEHHOM raze. @opmyiia DniuTeiHa.

7. IIpou3BOJICTBO SHTPOIUH B pa3pexkeHHOM raze. CootHomenus: OHzarepa.

8. Koadpoumments! apeiidpa u quddy3nn moHOB B HHU3KOTeMmepaTypHoil miasme. @opmyna bianka
JJIA CMECEH.

9. 3apsaka NMbUIEBBIX YacTHUIl B TUia3Me. BiMsiHuEe MOH-MOJIEKYISPHBIX CTOJKHOBEHUN. 3aXBau€HHBIE
VOHBI.

10. CoBpemeHHBbIE TPOOIEMbl TUHAMUKH pa3peKeHHBIX ra3oB. O030p no Marepuaizam MexayHapo-

HBIX KOH(EpEHIUi 110 TMHAMUKE Pa3peKEHHBIX ra30B, MPOXOAAIINM pa3 B 1Ba roJia.

BOHpOCbI H 3aJa4Y4, BBIHOCHUMbIC HA 3K3aMCH:

1. CBoiicTBa CHMMETPHUHU U AIIUTUBHBIC MHBAPUAHTHI MHTETpaja CTOJIKHOBEHU B ypaBHeHUU boibil-
MaHa.
2. H - Teopema bonbimana, cBsi3p H — pyHKIIMYM ¢ SHTpOIHEH.

3. OcHoBHEBIE UaeH MeTona YenmMmeHa-OJHCKOra.
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4. ITpon3BOICTBO PHTPOIMH B Pa3peKEHHOM Ta3a npu Maibix ynciax Kuyacena. Kunernueckue ko-

s dunmenta Onzarepa.

5. ITapametp Mbaccu auist penakcaluy BHYTPEHHHUX CTereHe cBo00IbI (Ha MprUMepe BpalaTeTbHON
pellakcaluy JBYXaTOMHBIX MOJIEKYI).

6. AIIUTUBHBIE MHBAPUAHTHI JIJIs1 TIponieccoB VV-penakcanuu. PaccMoTpeTs ciiydaid 0JJHOKBAaHTOBBIX
NEePeX00B JJIsi TAPMOHMYECKHX U AaHTAPMOHUYECKUX KOJIeOaHHI.

7. BeiBecTH, nCHONb3ys MeTO ] YennMeHbI-DHCKOTa, KO PHUIIMEHTH! TEMIONPOBOIHOCTH U CABUTOBOM
BSI3KOCTH /ISl OJTHOATOMHBIX T'a30B.

8. Onpenenuth K03hHUIMEHTHI TEIUIONPOBOAHOCTH U CABUTOBOI BSA3KOCTH JAJIsl OTHOATOMHBIX Ta30B,
ucxons u3 ypasuenust bI'K.

9. BeiBecTu npubmmkenne JikeHa s K03 GUIMEeHTa TeIIONPOBOIHOCTH, UCTIONb3Ys camoanddy-
3UI0 MOJIEKYJI, HAXOAIIUXCS Ha PA3IMYHBIX YPOBHSIX BHYTPEHHUX CTENEHEH CBOOO/IBI.

10. BeiBecTu BbIpaxkeHUE 17151 GYHKIIMHN pacHpeesIeHUs AIEKTPOHOB B ¢1a00M OJJTHOPOIHOM 3JIEKTPH-
yeckoM nosie E u ninotHocTH raza Ng uist ciydaeB a) Ce4eHMsI 2JIEKTPOH-aTOMapHbBIX CTOJIKHOBEHUN HE
3aBUCAT OT SHEPTUH IEKTPOHOB; 0) YACTOTHI SJEKTPOH-aTOMAPHBIX CTOJIKHOBEHUI HE 3aBHCAT OT
SHEPTHUH JIEKTPOHOB.

11. BeiBectn ypaBHeHue bonbpiiMana 115t M30TPOITHON YacTH (PYHKITUN pacipeiesIeHUs SJIEKTPOHOB B
OJTHOPOJTHOM ITPOCTPAHCTBE U NIEPEMEHHOM BO BpeMeHH dJiekTpuueckoM mose E(t) =Eocos(mt) (BU
paspsn).

12. Tok mpoOBOAMMOCTH AIEKTPOHOB B CKPEIIEHHBIX MEKTPUUECKUX U MATHUTHBIX MOJIAX.

13. [lomyuuTh TOrHOPMAJIBHOE pacTIpeIeICHUE sl KOMIAKTHBIX «C(hepruecKux» KIacTepoB.

14. OueHuThb 3aps/ NbUJIEBOM YaCTUIIBI MUKPOHHOTO pa3Mepa B HU3KOTEMIIEpAaTyPHOIl T1a3Me C TI0T-
HOCTBIO MOHOB 7; U 3JIEKTPOHOB 1 IipH Temmepatype noHoB 7; ~ 300 K u snexrponoB 7. >> T

15. Pemmts 3a7auy o CMiIbHOM ynapHoi BostHe B mpubnmkenun Morr-Cmura- Tamma.

16. Ouenuts kodpuurenTs! 1uddy3un B OMHApHOIH cMmecH (1n2<< ny).

17. Ouenutsb ko3 dunment repmoauddysuu B cMecu razoB. Uemy paBeH kodhduimeHT Tepmoaud-
¢by3un 115 MaKCBENIOBCKUX MOJIEKYJ?

18. Ouenuts ko3P PuureHT 00BEMHON BI3KOCTH B IBYXaTOMHOM Trase.

19. BeiBectu pacnpeznenenue TpuHopa A aHTapMOHUUYECKUX OCHMILIATOPOB (IToTeHnMan Mopse).
20. BeiBecTr ypaBHEHHUS 1711 OTHOYACTUYHON U JBYXYACTUIHOW (PYHKITUI pacTpe/ie]ICHUs U3 ypaBHE-

Hus JInyBus.

15



®opma IK3aMEeHAIHOHHOTO ONJIeTa MPeICTAB/IEHA HA PHCYHKE

MHHOBPHAYKH POCCHH

Deoepanvroe 2ocyoapcmeenHtoe ABMOHOMHOE 00pazoeamenvbHoe yupercoeHue
evicuiezo 00pazoeanus
«Hosocubupckuit HaUUOHATBLHBLIL UCCTIE006AM ENILCKUIL 20CYOAPCEEHHbBLIL YHUBEPCUNIEN )
(Hoeocuobupckuii cocyoapcmeennwlit ynueepcumem, HI'Y)

QDu3uueckuil paxynomem

3K3AMEHAIIMOHHBIN BUJIET N2

CocraBurein /®.1N.0. npenogaBarens/

(moxnuce)

« » 20 1.

OneHouHble MaTepuanbl IO IMPOMEXYTOUHOM aTTecTaluM, IpeAHa3HAuYeHHbIE i1 IPOBEPKU
COOTBETCTBHUSl YPOBHS MOATOTOBKM 10 muctmmuinHe TpeboBanusm CYOC, xpansaTcs Ha Kadeape-
paspaborunke PI1/] B meyaTHOM U 3JE€KTPOHHOM BHJIE.
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JIuer akryanusauuu GoHAA OLEHOYHBIX CPEACTB
no aucuumnanHe «MoJieKyJIsipHasg KHHETHKA
no HanpasJjeHn1o noaArotosku 03.04.02 ®usuka
IIpoduias «O0mas n pynaameHTanIbHAsA PUIUKA»

XapakTepHucTuKa BHECEHHBIX

M3MEHEHHH (C yKa3zaHHEeM IYHKTOB TOKYMEHTA)

Harta u Neo
MPOTOKOJa YYEHOTO
coera @O HI'Y

IToamuce
OTBECTCTBCHHOTI' O
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