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1.IlepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00yYeHHS MO TUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH pPe3y/IbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

Hucunmmna «MonekyisipHas (HU3UKa» HUMEEeT CBOCH IENbI0 03HAKOMUTh CTYIEHTOB C
OCHOBHBIMHM METOJIaMU U MOJIXOJaMH, a TakKe 0a30BBIMU MOHATHUAMU MOJIEKYJISIPHONH (PU3UKU U
KJIACCUYECKON PaBHOBECHOW TEPMOAMHAMHKH, HAYYUTh peIlaTh HIMPOKHHA KPYT 337a4d B pamKax
9TUX JUCHMIUIMH, MOATOTOBUTH MOHATUHHYIO 0a3zy JUisi OCBOCHMS JAJbHEHUIINX KypCOB
TEeOpeTUIeCcKor (hU3HUKH, CHOPMHPOBATH OOIIEKYIHTYPHBIE M MPOPECCHOHATHHBIC HABBIKH.

JucuumninuHa HameneHa Ha (GOpMUPOBaHHME Yy BBIIYCKHUKA 00menpodeccuoHanbHOM

komrerennuu: OITK-2.

Pe3ynbTatel ocBOCHUS
00pa3oBaTeNbHOI MPOrpaMMbl
(KOMIIETEHITNN )

Nuaukatopel

PesynbraThl 00y4eHus mo
JMCIUTIITHE

OIIK-2.CniocoGeH MpoBOINUTh
HAYYHBIC UCCIICIOBAHUS
(bU3UIECKUX 0O0BEKTOB,
CHCTEM U IPOIIECCOB,
00pabaThIBaTh U
MPECTABIIATh
DKCIIEPUMEHTAIIbHBIC TAHHBIC

OIIK - 2.1. [Ipumensiet
TEOPETUYECKHE OCHOBHI M 0a30BBIC
3HAHUS [Tl IPOBEACHUS HAYYHOTO
MCCIIeIOBaHUS B BHIOPAaHHOU
00acTi pyHIaMEHTaIbHON W/ UITH
HKCIIEPUMEHTAIbHON (PU3UKH.
OIIK - 2.2. [Ipumensier
COBpEMEHHYIO NMpuOOopHYIo 0azy (B
TOM YHUCJIE CI0XKHOE (hPU3HUECKOE
000pyI0BaHKe) AJI OpraHU3aIuN
HAy4YHOTO MCCIIEJOBAHUS.

OIIK - 2.3. [Ipumensier
pa3IMYHbIe METO/IBI 00pPa0OTKH U
CHCTEMBI aHATTN3a
HKCIIEPUMEHTAIbHBIX JAHHBIX.

3HATh OCHOBHBIE MOJIEKYJISIPHBIE
pacrpesiesieHus U oJy4yaeMble
Ha X OCHOBE CpeJHUE 3HAUYEHUS
(bU3UYECKUX BEJIINYMH; IPUPOAY
TEIUIOEMKOCTH U MOJIEKYJISIPHBIE
OCHOBBI SIBJICHUM IIEpEHOCa B
IUIOTHBIX U pa3pe’KeHHbIX I'a3ax;
[IEpBOE U BTOPOE Hayasa
TEePMOIMHAMMKH; IOHUMATh
MIPUHLIMIIBI TEPMOJIMHAMUKH U
(bH3UYECKHEe OCHOBBI PaOOTHI
TEIJIOBBIX U OXJIAXKIAIOIINX
MAIINH; CMBICII
TEPMOJUHAMHYECKHUX
MOTEHLIMAJIOB U yCIOBUS
paBHOBecus (a3.

'YMeThb paccunThIBaTh
[PaBHOBECHbBIE 1 KHHETHUECKHE
rapaMeTpbl MOJIEKYISIPHBIX
CUCTEM Ha OCHOBE
MOJIEKYJISIPHBIX paclpeieeHuil;
AHAJIM3MPOBATH OCHOBHBIE
YpaBHEHHUS U TEXHUKY pacueTa
(bu3HYECKUX MapaMeTpoB

(k03¢ punrieHT nosie3HOro
MENCTBUSA U XOJIOMMIILHBIN
KOA((HULIUEHT, TETII0EMKOCTH)
[Pa3IMYHBIX TEPMOAMHAMUUYECKUX
[TPOLIECCOB JUIsl Pa3JIUYHbIX
TEPMOJUHAMHYECKUX CHUCTEM.

Hucrunnmna

«MonekynsipHas

buzuka»

MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpamMMbl
SBIAETCA 00A3aTEbHON  OUCLHILUIMHON

nporpaMmMbl OakanaBpuata 1o HarpasieHHIO moAroToBku 03.03.02 ®du3uka U peaau3yercs: BO
BTOpOM cemecTpe Kadeapoit obmiei ¢puszuku. Kype moctpoeH mo mpuHIUIY TPEEeMCTBEHHOCTH C
JUACHUIUIMHON «MexaHHKa U TeOpUs OTHOCUTENBHOCTH Y, YATAEMOM B IIEPBOM CEMECTPE NIEPBOTO
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Kypca W SIBISeTCsl 0a30BOM MJisl JAITBHEWINEro OCBOCHUS JAPYTUX, HAYIIUX MapajUiebHO U
CIEIYIOIIUX 332 HHUM JUCHMIUIMH o0Owmeld u TeopeTHuueckol Qu3uku: «MoneKkyaspHbIi
MPAKTUKYM», «AHATUTHYECKast MeXaHuKay, «CtaTuctiudeckas pusnukay, «KKBaHTOBas MEXaHHUKAY.
Huctummna «MonekynsipHast ¢usnkay MnpeactapiseT co00il HauaabHBIA KypC MOJEKYJISpHOU
GU3MKM W KJIACCUYECKOW paBHOBECHOW TepMOAWHAMHUKU. ba3oBble 3HAHUS OCHOBHBIX
MOJICKYJISIPHBIX pacHpeesIeHui, MPUPOAbl TEIUIOEMKOCTU M MOJIEKYJISPHON OCHOBBI SIBJICHUI
MEepeHoca B IUIOTHBIX M Pa3peKEHHBIX Ta3aX, 3aKOHOB TEPMOJIWHAMHKH, a TaKXKe YMEHUE
paccuuThIBaTh PAaBHOBECHBIE M KMHETHYECKHE MapaMeTphl MOJEKYJISAPHBIX CHUCTEM Ha OCHOBE
MOJICKYJISIPHBIX PACIPENCTICHUI HCIONB3YIOTCS MPU H3yYEHUH CICIUATbHBIX JUCIUIUIMH Ha
BBITTyCKaIOIMUX Kadeapax pusndeckoro GpakyiabTeTa.

3. TpynoéMKocT, IMCUMILVIMHBI B 3a4€THBIX €IMHHMIAX C YKa3aHMeM KOJMYecTBa
aKajeMMYeCKHX 4YacoB, BblJeJeHHbIX HA KOHTAKTHYI0O padory oO0ydarouierocsi c
npenojaaBaresieM (10 BHAaM y4eOHbIX 3aHATHIT) U HA CAMOCTOSITE/ILHYIO padoTy.

" ITIpomeskyTouyHas arrecranus
Bujbl yueOHbIX 3aHsATHIE (B Yacax) P .
(B yacax)
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Komrnerenuu : OITK-2

[TpenogaBanye NUCHUIUIMHBI TPEyCMAaTPUBAET CleAyomre (JOpMbI OpraHU3aIul y4eOHOTO
npoiiecca: JEKINH, MPAKTUUECKHUE 3aHATHS, KOHCYJIbTAllUl, CAMOCTOATENbHAS paboTa CTy/IeHTa U
€€ KOHTPOJIb MPENOJABATEISIMU € IOMOLIBIO 3aIaHUH, IK3aMEH.

[Tporpammoit mpeayCMOTPEHBI CIETYIOIINE BUIBI KOHTPOJIS:
- TeKYIIN KOHTPOJIb YCIIEBAEMOCTHU: KOHTPOJIbHBIE paOOThI, 00sI3aTEIbHbIE 3aAaHUS TSI
CaMOCTOSITEJIBHOTO PEIICHUS, OCEIICHUE 3aHATUH;
- IPOMEXKYTOYHAsI aTTECTALUSA: DK3AMEH.
OO0mmas TpyA0eMKOCTh TUCIUILUIMHBI «MoJekyisipHas GU3HKa» COCTaBIsAET 6 3a4ETHBIX
€MHHILI;
e  3aHATHSA JIEKIITMOHHOTO THMAa — 48 9acos,
® [pAaKTUYECKHE 3aHATHA — 64 Jaca,
® caMoOCTOsATENbHAas paboTa 00yJaromerocsi B TCYCHUE CEMECTPa, He BKIIFOYAs TIEPHO/T
ceccun — 64 yaca
® TIPOMEKYTOYHOU aTTecTarus (MOAroTOBKA K CAa4e dK3aMeHa, KOHCYJIbTAIlHH,
9K3aMeH) — 24 Jaca.




4. CoaeprxkaHue TMCHMINIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3esaM) ¢ yKasaHueM
OTBeJEHHOI0 HA HHX KOJHYECTBA AKAaJeMHMYECKHX YaCOB WM BH/AOB Y4eOHBIX 3aHATHI
CTpyKTypa u coaep:kaHHue TUCHUILINHBI

Hucnurnmuna «MostekynsipHas (pu3nkay mpecTaBisieT coO0H MoyroaoBoi Kypc, YUTAEMbI Ha
1-m kypce pusugeckoro dakynprera HI'Y Bo 2 cemectpe. OOmmasi Tpy10€MKOCTb JUCIUTLIAHBI
cocTaBisAeT 6 3a4éTHBIX enuHHMIIL, 216 akageMHUIeCKuX 4acoB.

Buasbl yueOHbIX 3aHATHI, BKJIIOYAS
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1 | ArperaTHble COCTOSIHHS B XapaKTep 1 11 4 4 3
JIBUKCHHUS B Ta3aX, XUJIKOCTIX U
TBEPABIX Tenax. MonekynspHo-
KHHETUYECKass TEOPHS, HeaTbHBIH
ras. Cryuaiinbie BEITUINHBI,
BEPOSATHOCTH, CpPEJIHHE 3HAYCHUS,
byHKIIH pacnpeneneHusl.
TemnepaTtypa ©  KHHETHYECKas
SHEPrHsl.
2 | Pacnpenenenue MakcBemia 10 2 11 2 4 5

ckopocTsiM  ABwxkeHus. Cpepnsis,
CpelHeKBagpaTUYHas U Haubojee
BEpPOSATHAS  CKOPOCTH  MOJIEKYI.
MounekynspHble TTOTOKH ¥ ITYYKH.
[aBnenue U7EaTbHOTO rasa.
YpaBHEHUE COCTOSIHHUSL.

3 | bapomerpuyeckast dhopmyia. 3 11 4 4 3
Pacnpenenenne bonpimMana. CBs3b
pacnpenenenust  bonbiMaHa ¢
pacrpesieieHieM Makcgena.
Uentpudyrupoanue, pasaeneHue
H30TOIOB. Juanexrpuueckas
nossiprzarys. OneiTel [leppena.

4 | Css3sb pacrpenenenus MakcBesia ¢ 4 11 2 4 5
pacnpeneneHueM Bonpimana.
Pacnpenenenue Makcaenna—
Bonpumana. Haxoxnenue cpeaHeit
SHEPTHH. Creniern CBOOOTBI
MOJIEKYITBL. PaBHOpacipenenenye
SHEPIUM 10 CTEICHSIM  CBOOOJIBL
TenmoeMKocTh,  BBHIMOpaXUBaHHE
CTETICHEW CBOOOIBI.




CTOJNIKHOBEHHsI MOJICKYNl B rase,
OTHOCHUTEIHHOE JIBIDKEHHC.
Yactora coymapeHui, JUIMHA
CBOOOJTHOTO mpobera,
s pexTuBHOE CEUCHHE.
Pacnpenenenne  1mo  AMHAM
npobera, cpenHsis JUTHHA
CBOOOJTHOTO npobera.
CTONKHOBEHUSI W XUMHUYECKHE
MpeBpaILCHHUSI. KoncranTa
CKOPOCTH, 3aKOH JEHUCTBYHOLIUX
Macc, XMMUYECKasi KHHETHKA.

11

HAudgp

y3us, memwnpoeoduocmb, 6A3KOCMb

SBnenus mnepenoca. IIpuHnun
JIOKaJILHOTO paBHOBECHS.
Huddysus, 3aKOH Oduxa.
Tem1onpoBOIHOCTS, 3aKOH
Dypse. Bsskocts, 3aKOH
Bsskoct Hetorora. Koaddummen
THI muddy3nn,
TEIUIOTIPOBOTHOCTH M BSI3KOCTH B
HJICaJIbHOM rase
[Iponecce! neperoca B yiabTpapas

pexxenHom  raze.  Oddy3us,
3aKOH I'pama, apdexT
Knyncena.

6

10

Bsskag  KUOKOCTH:  JABHJKECHHE
IUTAaCTHHBI, TeYeHWe ™o Tpyoe,
NBWOKCHHUE  IIapa, dhopmyia
Crokca. TypOyJeHTHOE TEeucHHE.
[logBwxHOCTP  YacTUl, CBS3b
MEeXITy K03 GUITMeHTaMU
noaBwkHOCTH U auddysun).
Bpoynosckoe JBIDKEHHE.
VYpaBHeHune JlaHxkeBeHa.
®opmyna DitHIITeHA-
CmonyxoBckoro.  OmHOMepHBIE
OnmyXJIaHus: pacHpeieieHue Mo
BEJIMYMHAM MIEPEMEILECHUN.
YpaBHeHue mddyzum.
Huddysus B kprcraax.

12

[IpoBenenue [IOTOKOBOM
KOHTPOJIBHOM. Paz6op,
00CyKJIeHHE U PelIeHHE 3a/1a4.

14

3ako

Hbl mepmo()unamuku

TepMoaUHAMUYECKUM TIOAXOJ K

OIMCaHUIO MOJICKYJISIPHBIX
sBieHul.  TepMoIUHAMUYECKOE
paBHOBECHE. YpaBHeHue

coctosiHusl. PaGota, BHYyTpeHHSS
SHEpTusi, KOJMYECTBO TEIUIOTHI.
[lepBoe Hauano TEPMOIUHAMHUKH.
O6patumple ®  HeoOpaTHMBbIC

MPOLECCHI. TemnoéMKOCTb.
Pacmupenue U CcXKaTue
HIeaTbHBIX ra3os,

10




MO TPOITMYECKHUH npouecc.
CkopocTh 3BykKa B HACAITHLHOM
rase.

10

[uknuyeckue npoLeccsl.
[IpeobOpa3zoBaHre TEIUIOTHI B
pa6oty, KIIJI nukmo. Lukn
Kapno. TemnoBbie HacoCHI,
XOJoWIbHAs MalvHa. [uki
Otro. OOpaTHBINA ITUKIT:
XOJIOAUJIbHAS MAIlINHA,
TEIUIOBOW HACOC.

11

11

Bropoe HayaJjio
TEPMOJMHAMUKH. DKBUBAJIEHTHOC
Th Pa3IM4HBIX (OPMYIHPOBOK
BTOPOTO  Hayaja TepMOJMHa-
muku. Teopema Kapno. Teopema o
MPUBEAEHHBIX TEII0TaXx.
HepageHnctBo Kunaysuyca.
TepmonrHaMuueckast 1IKaaa
Temreparyp. 3aKOH BO3pPacTaHUs
SHTPOIHH.

10

11

12

OHTponusl  HAEaNbHOTO  Tasa.
ITpouecc I'eit-JTroccaxka,
CMELICHWE  Tra3oB,  IapagoKC
['ub6ca. M3meHeHne SHTpONHH B
HEPaBHOBECHBIX nporeccax.
dusuuecknii  (CTaTUCTUYECKUIT)
CMBICII ~ BHTponud,  (opmyna
Bonbimana. DayKTyaluu.
TepmoarHaMHuuecKue

MOTEHIINAIIBI u yCIIOBUS
TEPMOIMHAMUYECKOM

ycroitunBoctd.  COOTHOIIEHMS
Makcgemia. 3aBUCUMOCTh
BHYTPEHHEN JHEPTUU oT
oobema. TepmoamHamuyeckas
TEMIIEpaTypa W3 TEIUIOBOTO
pacmpenusi. MeTos [UKIIOB.

11

11

Dazoevle u xumuueckue npespauienus

13

Peanbubie rassl.
MexMoneKysipHoe
B3aumoJieiicteue. l'a3 Ban-nep-
Baanbca. IlpaBuio Makcsesia.
Kputnueckass  Touka,  3aKOH
COOTBETCTBEHHBIX COCTOSTHUM.
Oxnaxnenue ra3oB. llIporeccs
leii—JIroccaka u Joxoyms—
Tomcona. C:xHKEeHUE Ta30B.

12

11

14

@a30Bble NEPEXOJbl NEPBOIO U
BTOpOro  poaa. XUMHYECKHUH
nmoTeHnuan. YcioBue (Hha3oBoro
paBHOBECHSI. VYpaBHeHue
Knaneiipona—Knaysuyca.

Hcnapenne n xumneHune, BO3rOHKA
(cyOnumarnust) ©  OCaXIEHHE
(mecyOmmmartus). PasHoBecue

13

11




Tpex  ¢a3. MeracTabuiabHbIC
COCTOSIHUA, Kamepa BuibcoHa u
Ty3BIPHKOBAs Kamepa.
XUMHUYECKOE  paBHOBECHE B
WJeabHOM Tase.

PaC‘mGOPbl, 2eMmepo2enHbvle CUCHEMDbl, NOBEPXHOCMU

15 | IToBepxHOCTHOE HaTsDKeHue | 14 12 4 4 4
KUJKOCTH. Kpaesoii yrod.
Kanmwmnsipasie  cunel.  @opmyna
Jlammaca. JlaBneHue mapa Han
WUCKPHUBIICHHOW  MOBEPXHOCTHIO,
KalWUIIpHasi KOHJICHCAITHSL.

16 | PactBopsl, nacanbHble pacTBOPHL | 14 8 3 3 2
3akon Payns (12). 3akon ['enpm.
OcMoC ¥ OCMOTHYECKOE JTaBIICHHE
(15). 3unauenue ocMoca A
KUBBIX OpraHu3moB. Kurenwe u

3aMep3aHue PacTBOpPOB.
XUMHWYECKUHN MOTEHIINAII
pactBopa. TepmoauHaMuka
KUIICHUS u 3aMep3aHus
pacTBOPOB.
17 | I'ereporeHHbIC cucremsl. | 15 3 1 1 1

Ancopbuus Ha TBEpJIbIe
MIOBEPXHOCTH. Konnonnnsie
pacTBOpPHI u B3BECH.

IManpodobHEI ad ekt u
camoopranm3anyst aMpuUIBHBIX
MOJIEKYJI B BOJIHOM OKPYKCHHUH.

18 | [IpoBeneHue MOTOKOBOM | 16- 13 2 8 3
KOHTposbHOU. Pa3bop 3amau mo | 17
NPOWACHHBIM TEMaM.

20 | CamocrosTenbHas NOArOTOBKA 18 18
00y4aroerocs B MEPHOJ CECCHU

21 | Dk3amen 2 4 2

Bcero 216 48 64 16 64 4 20

IIporpamma npakTuyeckux 3anaTuii (64 yaca)

(HOMepa JuIsl peleHus 3a1a4 JAal0TCs 10 3aJayHuKam [3-6] u3 cricka urepatypsl, cM. 1.5
HacTosamieit [IporpaMmer)

Hoeanvnwtii 2a3

3anamue 1. Pacnpenenenue MakcBemia mo ckopocTsiM. CUCTEMBI KOOpAMHAT: AEKapToBas,

nuauHApUYeckas, chepruueckas. ['paduku GyHKIINN pacpeeneHus: MOJIEKYI 10 KOMIIOHEHTE

CKOPOCTH Vx U 110 a0COJIFOTHOM BEIMYMHE CKOPOCTU. Pacipenenenrne MoJIeKyIl 0 SHEPTHUSIM.
Sagaun: Ne 2.6, 2.8.

3anamue 2. CpegHue 3HAUEHUSI CKOPOCTH M 3HEPruu Mojekyn. DiykTyaluud mapaMerpos.
JloJist MOJIEKYIT, CKOPOCTH KOTOPBIX OOJIbIIE 33/TaHHOM.
Bamaum: Ne 2.7, 2.9, 2.10, 2.12.

3anamue 3. JlaBneHue uaeanbHOro rasa. PacnpeneneHne MOJEKYJ MO CKOPOCTSIM B IMOTOKE.
CpenHsist CKOpOCTb U YHEPTHUsl YaCTHI] B TOTOKE.
3amaum: Ne 2.15, 2.16, 2.17, 2.18, 2.19, 2.20, 2.21, 2.30, 4.28.
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3ansmue 4. CU0Bo€ BO31€HCTBUE MOJIEKYJIIPHOTO ITOTOKA.
Samaum: Ne 2.28, 2.32, 4.27.

3anamue 5. PacnipeniesieHust B IOTOKE JUIS PA3IMYHBIX (U3UUECKUX CHCTEM.
3agaum: Ne 2.24,2.25, 2.27, 2.29, 2.31, 2.33, 4.26.

3ausmue 6. [lpuMeHEeHNE CTATUCTHYECKUX METOJIOB JUISI aHAIN3a (PU3UYECKUX CUCTEM.
Bagaunm: Ne 2.13, 4.23, 4.24, 4.25, 2.14, 2.34.

3ausmue 7. Pactipenenenne bonbiiMana st pa3MuvHbIX (PU3HUECKUX CUCTEM B TOJIC TSKECTH.
3amaun: HaliTu pacnpesenenue raza B “TOJICTON M30TEPMUUYECKON aTMocdepe TIaHeTh
(TonmuHa atMocdepbl cpaBHUMA C PaauycoM IUIaHEThl). McciemoBaTh MpeaenbHBIM
Ciydail TOHKOH aTMOC(EpBHI.
Ne 2.37,2.36, 2.38, 4.30, 2.39, 2.40, 2.43, 4.31, 2.48, 4.32.

3ausamue 8. Pactipenenenue yactull no paanycy B nentpudyre. Pacnpenenenne Makcsesa-
Bonbsimana. @opmyia st cpenneit suepruu. [lomnas cpeansist 3HEprus YacTHIL.
3agaun: Ne 2.44,4.33,2.41, 2.49.

3anamue 9. TEII0OEMKOCTh OJHOATOMHOTO M MHOTIOaTOMHOIO Ta30B B KIACCHYECKOM
npubimkeHnu. PacueT TEemIOeMKOCTH sl CHCTEMbl C IMPOU3BOJBHBIM  CIUIOIIHBIM
DYHEPIreTUYECKUM CIIEKTPOM.

3amaum: Ne 2.53, 2.54, 4.34, 2.55, 2.56, 2.60, 2.61

3ansmue 10. TennoeMKOCTH KBAHTOBBIX CHCTEM (HM3KHME TemmepaTypsl). OmnpeneneHue
TEeMIIepaTyp BBIMOPa)KMBAaHUS KOJIEOATENbHBIX W BpalllaTeNbHBIX CTENEHeH cBOOOABI Jis
JIByXaTOMHBIX MOJICKYJI.

3agaun: Ne 2.63, 2.64, 2.66, 2.67, 2.70, 2.71

3anamue 11. OnHoaToMHBIM Ta3. Pacmnpenenenne 1O OTHOCHUTEIBHBIM  CKOPOCTSIM.
CronkHoBeHue Monekyin. JnrHa cBoboaHoro mpoobera.
3amaun: Ne 3.2-3.4.

3anamue 12. Cmoaknosenue monexyn. Cmech 2asos. Pacnpedenenue no onunam c60600H020
npobeza.
3amaun: Ne 4.35, 4.36, 3.5, 3.7, 4.37.

Jupy3zuna, mennonpoeoonocma, 6a3K0cno

3anusmue 13. SIBneHus nepeHoca B IUNIOTHOM Trase: AU @y3usi, TEIIONPOBOAHOCTb, BSI3KOCTb.
OneHounble 3HaYeHUs Ko3(duuuenToB neperoca. Auddysus.
Bamaun: Ne 3.8, 3.12, 3.9.

3anamue 14. CtalimoHapHBIN TEMJI000MEH U JJAMUHAPHOE TeUEHHE.
3amaum: Ne 3.13, 3.15, 3.16, 3.18, 3.21, 3.22.

3ausmue 15. SIBnenus nepeHoca B ylbTpapa3peXeHHbIX razax. HecranmoHapHslie IpOLECCHI.
3amaum: Ne 3.24, 3.25, 3.26, 3.28, 3.29.

3ansmue 16. SIBneHus nepeHoca B yJIbTpapa3peKeHHbIX Ta3ax. CTallnOHAPHBIC MTPOIECCHI.
3amaun: Ne3.34—3.36, 3.38.

3ausmue 17. BpoyHOBCKOE IBUKEHHUE U TTOIBHKHOCTb.
3amauum: Ne 3.42 — 3.45.

3anamue 18. KontponbHas paboTa (2 gaca).

3aKOHbl MEPMOOUHAMUKU



3anamue 19. PaboTta 1 KOIMYECTBO TEIIOTHI. BHYTpeHHss1 sHeprus cuctemsl. [lepBoe Havaso
TEepMOAMHAMHKH. PaBHOBECHBIE MTPOIIECCHI. TemI0EMKOCTb.
3agaun: [ OAHOrO MOJS MICATIBHOTO Ta3a PacCMOTPETh CIEIYIOLINE PaBHOBECHBIE
MPOLIECCHI: HW30XOPUYECKUH, H300apUYecKuii, H30TCPMHUYECCKUH, anuadaTH4ecKuil u
nonuTpornuyeckuid. IlomydnTh ypaBHEHHE KaKIOrO Ipolecca B IMepeMeHHBIX P, V.
Beruncants: paboty A, COBEpIICHHYIO I'a30M; KOJIMYECTBO TEIUIOTHI Q, MOIydYeHHOE MM;
n3MeHeHne BHyTpeHHel sneprun AU; reroemkocts C. [Tonyunts cooTHoIenne Maiiepa.
Cunrats MossapHble TermioeMKocT Cp n Cyv M3BECTHBIMH U IIOCTOSTHHBIMH.
Ne 1.8, 1.12, 1.14.

3anamue 20. PaboTa 1 KOJIMYECTBO TEIUIOTHL. BHYTpeHHss HEeprus cucreMbl. [lepBoe Havamo
TepMorHamMuKu. Tennoemkocts. HepaBHOBECHBIE TPOLIECCHI.
Samaun: Ne 1.22,4.4,1.17, 1.20.

3ansamue 2 1. Huxknnueckue npoueccel. [{ukn Kapho.
3agaun: Ne 1.23, 1.24, 1.25,4.6,4.8.

3anamue 22. 1uxn Kapno. HepaBencrso Knaysuyca. [Tosnyuenne MakcuManbHOM paOoTHI.
3amaunm: Ne 1.27, 1.28, 1.29, 1.30, 1.31.

3anamue 23. HepaenctBo Kiayzuyca. MeTo1 HUKIIOB.
Bamaun: Ne 1.35, 1.39, 1.40, 1.41, 1.42.

3anamue 24. DuTponus — (QYHKIUS COCTOSHUS.
3anaun: [{nsi oIHOTO MOJS MIEAIBHOIO ra3a PacCMOTPETh CIEAYIOLIUE PAaBHOBECHbBIE
MIPOLIECCHI: HM30XOPHUYECKUM, H300apHUUeCKUil, H30TEPMHUYECKHM, aaunadaTHUYecKuili u
MOJINTPONTUYECKUH. BBraucnuTh m3MeHeHue dSHTponuu [S.

Ne 1.43, 1.44.

3anusmue 25. DuTponus cucteMsl. Bropoe Havano tepMoanHaMuku. MI3MeHeHne 3HTponuu B
HEPaBHOBECHBIX Ipolieccax 0e3 MmoJiBojia Teria
Bamaun: Ne 1.45,1.46,1.47.

3anamue 26. DuTponus cucreMsl. Bropoe Hauano TepMoJuHaMUKU. Berancienre n3MeHeHust
SHTPOIHUHU B CJIOKHBIX TIPOIIECCaXx.
Bamaum: Ne 1.48, 1.51, 1.52.

Dazoevle u xXumuuecxKue npespauieénui, pacmeopsl, 2emepoceHHble CUCMeEMbl,
noeéepxnocmu

3anamue 27.0OmnpenelieHWe KPUTHYECKUX IMapaMeTpoB Ui raza Ban-mep-Baanbca.
TepMoauHamuueckue cBoMcTBa raza Ban-nep-Baanbca.
3amaun Nel.1, 1.2, 1.77, 1.79.

3anamue 28. XUMUYECKUNA TOTEHIIHA.
3amauu: Ne 1.99 —1.101.

3ausmue 29. lponecc [Ixoyns-Tomcona. PaBHoBecue (ha3.
3amaum: Ne 1.62, 1.103, 1.106, 1.108, 1.109, 1.110.

3anamue 30. [loBepxHOCTHOE HaTsKeHUE. JlaBieHre Mol UCKPUBIEHHON TOBEPXHOCTHIO.
Samaunm: Ne 1.113 —1.117.

3anamue 31. TepMoIlMHaMHKa TOBEPXHOCTU. MeTo HUKIOB. JlaBjaeHue HaCBIILIEHHOTO Mapa
HaJT UCKPHUBIICHHOH MOBEPXHOCTHIO.
3amaum: Ne 1.118, 1.121, 1.122, 1.123.
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3ausmue 32. KontponbHas pabota (2 yaca).

CamocTosiTesbHas padoTa cTyeHToB (824aca)

[lepeuens 3anaruii Ha CPC O0bewM,
qac
[ToaroroBka K MPaKTHYECKUM 3aHATHUM, PEIICHHUE 3a/1a4 54
[ToaroroBka K KOHTPOJILHBIM paboTam 7
N3y4yeHune TeOpeTHUECKOro MaTepHaia, He OCBEIAeMOTro Ha JEKIUIX 3
[ToaroToBka K sK3aMeHy 18

5. [lepeyeHb y4eOHOM JIUTEPATYPBI

1. Izroba C. A., 3amypaes B. Il., Kamununa A. II. MonexkynspHas ¢usmka, 4acte 1,
MornekynsipHo-kuHeTn4eckas teopusi, HoBocubupck: Mzn. HI'Y, 2012. (87 3k3.)

2. JI3ioba C. A., 3amypae B. Il., Kamununa A. II. Monekynspuas ¢usuka, 4acte 2,
Tepmoaunamuka, HoBocubupck: Uzn. HI'Y, 2012. (83 3k3.)

3. 3amypaes B. I1., Kanunauna A. I1. 3agauu ¢ pemeHusMu o MOJIEKYJISIpHON (usuke, yacTs 1,
OnemeHTsl cratuctuyeckor ¢pusuku. HoBocubupek: Msa. HI'Y, 2013. (83 2k3.)

4. 3amypaes B. I1., Kanunauna A. I1. 3agauu ¢ pemeHusMu 0 MOJIEKYJISIPHON (u3uke, 4yacTh 2,
OnemenTsl pusndeckoit kuaetuku. HoBocubupcek: Mza. HI'Y, 2014. (85 7k3.)

5. 3amypaes B. I1., Kanunauna A. I1. 3agauu ¢ pemeHusMy 0 MOJIEKYISIPHON (usuke, 4yacTh 3,
ITepBoe u BTOopoe Hauano TepmoauHamuku. Hosocubupcek: M3a. HI'Y, 2014. (88 3k3.)

6. 3amypaeB B. 1., Kanununa A. I1. 3agaun ¢ pemeHus My 0 MOJIEKYJIIpHON (usuke, yacTs 4,
TepMoauHaMuuyeckue noTeHUManbl. TepMonvHaMuka pasHbIX cucteM. Da30Bble MEPEXOJbI.
Hosocubupck: U3a. HI'Y, 2013. (83 ak3)

7. Pymep 0. B., PeiBkun M. I1I. Tepmoaunamuka, ctatucruueckas pusuka u kuHetuka, Uzna. 3-
e, crep.- HoBocubupck: Cub.yHuB. u3a-so: HoBocu6. yH-Ta, 2001.-608c¢. (676 3k3.)

6. IlepeyeHb Yy4eOHO-MeTOAMYECKMX MATEPUATIOB MO CAMOCTOSATEJ]LHOIl padoTte
00y4YarIuXxcs.

Martepuan J1eKuuii u3105KeH B CBOOOJIHOM JIOCTYIIE Ha caifTe
http://hf.nsu.ru/freshmen.html

7. Ilepeyenn pecypcoB mHGOPMAIMOHHO-TEIeKOMMYHUKAIIMOHHON ceTH «AHTEepHETY,
HEO0XOAUMBIX /I OCBOCHH S TUCHUIIIMHBI.

7.1 Pecypcol cetu UHTEpHET
J71s1 OCBOCHHUS AUCIUTUIMHBI UCTIONB3YIOTCS CIIETYIOIIHE PECYPCHI:
- 3JIEKTPOHHAs HHPOpPMaLMOHHO-00pa3oBarenbHas cpena HI'Y (OMOC);
- 00pa3oBaTebHbIC HHTEPHET-TIOPTAIIBI;
- ”H(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHAs ceTh MIHTepHeT.

7.2 CoBpeMeHHbIe podeccHOHATBbHBIE 0A3bI JAHHBIX
He ncnions3yrores.

8. Ilepeyenr MHGOPMANMOHHBIX TEXHOJOIMii, HCMOJIb3YyeMbIX NPH OCYLIEeCTBJEHHH
0o0pa3oBaTe/IbHOIO Mpolecca Mo AUCIUIIHHE.

8.1 Ilepeyens mporpaMMHOro odecrneyeHust
I[JISI OGGCHG‘-IGHI/ISI pcain3ann OUCHUIUIMHBI HCIIOJIB3YCTCA CT&HI[&pTHBII’I KOMIIJIEKT
nporpammuoro obecniedeHus (I10), Bkirovaromnuii peryiasipHo oOHoBIsieMoe uieH3nonHoe [10
Windows u MS Office.
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Hcnonb30BaHue CHEUATU3UPOBAHHOTO TPOTPAMMHOIO O0ECleYeHus: s H3y4YCHUs
JUCLUIUIMHBL He TpeOyeTcsl.

8.2 UudopManinoHHbIe CIPABOYHBbIE CHCTEMBI
He ncnonssyrores.

9. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoaAMMAast IS OCYIIEeCTBJICHUS
00pa3oBaTe/ILHOIO NMPoIecca MO AMCUHUILIHHE.

Jist peanu3anuu AMCHUILIHHBL «MoneKymspHas (pU3uKan» UCTOIb3YIOTCS CIIEUATbHbIC
MOMEILECHUSI:

1. YueOHble ayTuTOpUHU A7 IPOBEACHUS 3aHATUH JCKIIMOHHOTO THIIA, TPAKTHYECKUX
3aHATUMN, TPYIIIOBBIX U MHJIMBUYyaIbHBIX KOHCYJIbTALMNA, TEKYILIET0 KOHTPOJIS, TPOMEKYTOUHOM
aTTECTALIUU.

2. I[Tomemienus A CaMOCTOSITENILHOM pabOThl 00Y4arOIIUXCSI.

VY4eOHble ayUTOPHH YKOMIUIEKTOBAHBI CIICIIHATM3UPOBAHHON MEOEThI0 U TEXHHYECKUMHU
cpeacTBaMu OOydYeHHUs, CIYKAaIlUMU JUid TpeAcTaBlIeHUs y4dyeOHOW uHGpopManuu OOJIbIION
ayJIUTOPUHU.

[TomemeHust Ajis CaMOCTOSTENbHON PabOThl O0YYAIOUIMXCS OCHAIIEHbI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOYCHHS K ceTu "MHTepHer" M obOecrieueHueM JocTymna B
ANEKTPOHHYIO0 HH(OpMaIIMOHHO-00pa3zoBaTenbhyto cpeny HIY.

MarepuanbHO-TeXHUUYECKOE oOecriedeHne o0pa3oBaTeNbHOrO Ipolecca M0 JUCIHUILUINHE
JUTSL 00YYAOIIMXCS M3 YKCIIA JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbSI OCYIIECTBIISCTCS
cornmacHo «llopsaky opraHuzanuMu M OCYIIECTBIEHUS OOpa30BATEIbHON JEATEIBHOCTH I10
o0pa3oBaTeNbHbIM MpOrpaMMaM Ul MHBAIUIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
310poBbsi B HoBOoCHOMPCKOM rocy1apCTBEHHOM YHUBEPCUTETE.

10. OneHouHble cpeacrea AJisi NMPOBECACHUA TEKYLIEI0 KOHTPOJIA H l'lpOME)KyTO‘lHOﬁ
aTTeCTAllMU 10 JUCHUIIJIMHE.

10.1 ITopsinok npoBeeHNs TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTalluu
10 JMCHUIIIMHE
Texyuquit Konmponb ycneeaemocmu

Texkymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS Ha MPAKTHYECKUX 3aHATHUAX
npenojaBaTesieM IMPH PELIEHUU TUIOBBIX 3aJlad CTYIAEHTOM, OOCYXIalTCi HJIEU U CHOCOObI
pelleHuss 3aJad, PEKOMEHJOBAaHHBIX JUIS TNPAaKTUYECKUX 3aHATHH. B TedeHme cemectpa
MPOBOAMUTCS KOHTPOJIbHBIE pabOThl M TpHUEM O00s3aTeNbHBIX 3aJaHUM MO JAUCLUUIUIMHE.
ONHOBpPEMEHHO C€ ATHM MPOBOJAATCS HWHAMWBUIYAJIbHbIE KOHCYJIbTALMU OOYYarOIIUXCA.
Pe3ynbrarhl TEKyIIero KOHTPOJs CIyX aT OCHOBAHUEM IS BBICTABJICHHS OLICHOK B BEIOMOCTb
KOHTPOJILHOM HeJlenu Ha (aKyIbTeTe.

Ilpomesxcymounaa ammecmauus.

OxkoHuaTenpHasl OIIEHKa pabOThl CTY/IEHTAa B TEUCHHE CEMeCTpa MPOUCXOJIUT Ha dK3aMEHE.
DK3aMeH MPOBOJUTCS B KOHIIE CEMECTpa B DK3aMEHAIMOHHYIO CECCHIO MO OWieTaM B yCTHOM
dbopme. HeoOXoauMBbIM yCIIOBUEM TIOJIYYSHHS TMOJOKUTEIBHON OIEHKH Ha DK3aMEHE SIBIISICTCS
pelleHre U clavya Bcex 3aad U3 3a/IaHui, BBIIOTHIEMBIX B TEUCHHE CEMECTPA.

Bonpocet  Oumiiera moaOuparoTcss TakuM — 0o0pa3oM, 4YTOOBI MPOBEPUTH  YPOBEHD
chopmupoBannocT komneteHuu OIIK-2. BeiBog 06 ypoBHE CHOPMUPOBAHHOCTH KOMIETSHIIUN
npuHUMaeTcsl mpenojaBareneM. Kaxnpiii Bompoc Ouiera oreHuBaercs oT 0 mo 5 Gamios.
HOJIO)KI/ITeJIBHaH OLICHKAa CTaBUTCA, KOrga BCC€ KOMIICTCHIIMKM OCBOCHBI HC HHMIKC HOpOFOBOI‘O
ypoBHs. OICHKH «OTIIMYHO», «XOPOIIO», «YyIOBICTBOPHUTEIBHO» O3HAYAIOT YCICIIHOE
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MPOXOXKJICHUE MPOMEKYTOUHOM aTTecTaluu. MTOrM mpomMexKyTOYHOM aTTecTanuu (IK3aMeHa)
OLICHUBAIOTCS 1O MATHUOAUIBHON IIKae:

Jj1g osty4eHust OUEHKU «OmAUYHO0» HEOO0X0IMMO pa3BEPHYTO OTBETUTH Ha 00a BOIpoca
U pemnTh 0e3 omuOOK 3anauy. Takke HaJO OTBETUTH HA JIOTIOJIHUTENIBHBIC BOIPOCH 1O BCEi
JTUCIUILIMHE (TIPOJIBUHYTHIA YPOBEHb OCBOCHUSI KOMITETEHIIHIN).

Jljig mosTyueHusi OLIEHKH «XOpouio» HYKHO OTBETUThH Ha 00a Bompoca Ouiera U permTh
3aja4y. Jlonmyckaercss HECKOIbKO HECYIIECTBEHHBIX omMOoK. HeoO0xoauMo Takke OTBETUThH Ha
JIOTIOJIHUTEJIbHBIE BOMPOCHI, UMEIOIINE NPUHIUINAIBHOE 3HAYEHUE /I JAHHON AUCIUIUIMHBI
(6a30BBIN YpOBEHb OCBOCHHUSI KOMIICTEHIIUH ).

HJ’I?I IMOJIY4YCHHA OLICHKHU «ydoeﬂemeopumeﬂbno» 3a OTBEThI HAa BOIIPOCKHI, COACPKAIUECS

B Omirere, HEOOXOUMO:

- OTBETUTH XOTs Obl HA OJIMH BOIPOC B OMJIETE 110 TEOPUH U PEIIUTh 3aa4uy, IpU peIIeHUH
3aJjaul JOIYCKAIOTCS OINMOKM, HE BIMSIONIME HAa OOLIMH CIIOCOO MpeiaraeMoro peuieHus.
Heo0xonuMo Takke OTBETHTh Ha JONOJHHUTEIbHBIE BOMNPOCHI, MMEIOIUE MPUHLIUIUAIBHOE
3HAUEHUE JJIs1 U3yYEHHOU JUCIUILIMHBI (IOPOTrOBbI YPOBEHb OCBOCHMSI KOMIIETEHIIUH ).

OI_IGHKa «Heydoeﬂemaopumeﬂbuo» CTaBUTCs, KOT'Ia YPOBCHb YCBOCHMUS KOMHGTGHHI/Iﬁ

He chopMupoOBaH.

CooTBeTCTBHE HHAUKATOPOB A PE3YJILTATOB OCBOCHUA NTUCHUIIJIHHBI

Tabmura 10.1

HNuauxkarop

Pe3yabTaT 00y4eHHus MO0 JMCUMILINHE

OuneHovyHbie
CpencTBa

OIIK - 2.1. [Tpumensier
TEOPETHUYECKHE OCHOBBI U
0a30BBIE 3HAHUS IS
MIPOBEJICHUS HAYIHOTO
WCCIIEIOBaHMsI B BRIOPAHHOM
obnactu hyHIaMEHTAITHHOM
W/WJH SKCTIEPUMEHTAIEHOM
bu3uKy.

3HaTh OCHOBHBIE MOJIEKYJISIPHBIE
pacupeneneHus U Moiay4aeMble Ha UX OCHOBE
CpelHME 3HA4YeHHUs (PU3MUECKUX BEJIHYUH;
MIPUPOAY TEIUIOEMKOCTH M  MOJEKYJISIPHBIE
OCHOBBI SIBJICHUI IIEPEHOCA B IUIOTHBIX H
pa3pex’EeHHBIX razax; epBoe U BTOPOe Hayana
TEPMOJUHAMMKHN;  TIOHUMaTb  IPUHIIMIIBI
TEPMOJUHAMUKNA U  (U3HYECKHE OCHOBBI
paboThl TEMJIOBBIX M OXJIAXKJAIOIMIUX MAIlUH;
CMBICJI TEPMOJAMHAMUYECKUX NOTECHIMAIOB H
ycII0BHs paBHOBecHs (as.

Pemenne 3amau,
MIPOBE/ICHUE
KOHTPOJIbHBIX
paboT, sK3aMeH.

OIIK - 2.2. [Ipumensiet
COBPEMEHHYIO PUOOPHYIO
6a3y (B TOM YHCIIE CII0)KHOE
¢busnueckoe 000pyI0BaHHE)
ISl OpraHU3alMi HAyYHOTO
UCCIICJOBAHHS.

Ymethb pacCuUUuThIBATh PaBHOBCCHBIC n
KMHETUYECKUE TapaMeTpbl MOJIEKYJISIPHBIX
CHUCTEM Ha OCHOBE MOJIEKYIAPHBIX
pacrpeneneHun

Pemenne 3amau,
NpOBEJCHUE
KOHTPOJIbHBIX
paboTt, 3K3aMeH.

OIIK - 2.3. [Ipumensier
pa3IUYHbIC METO/IBI
00pabOTKHU M CUCTEMBI
aHaJIN3a 3KCIIEPUMEHTAIbHBIX
TaHHBIX.

AHATU3MPOBATh OCHOBHBIC YypPaBHCHUS U
TEXHHKY pacdyera (PU3MUYCCKHX IMapaMeTpoB
(ko3 dunmieHT Mone3HOro - ACUCTBUA U
XOJIOMMITBbHBIA KOA(D(PHUIMEHT, TETITOEMKOCTH)
Pa3INYHBIX TEPMOJUHAMUYCCKUX IPOIECCOB
JUTSL PA3JIMYHBIX TEPMOJMHAMUYECKAX CUCTEM.

Pemenue 3amad,
MIPOBEICHUE
KOHTPOJIBHBIX
padoT, HK3aMeH.
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10.2 OnucaHue KPpUTEPUEB U MIKAJ OLEHHBAHUS HHANKATOPOB JOCTHKEHUS Pe3yJbTaTOB
o0y4eHusi o aucuuIIinHe «MousiekyasipHas pusuka.

Tadmuna 10.2

IInanupyemslie YpoBeHb OCBOCHHSI KOMIIETEHIIUH
pe3yIbTaThl
00ynenus Kpurepun
(mokazarenu . . .
OLICHUBAHMS IToporosslit bazoBrlii ITponBHUHYTHIN
JOCTHIKEHUS He cdopmupoBan
JATAHHOTO pe3yapTaToB (0 Gaion) YpOBEHb YPOBEHB YPOBEHB
YpOBHS! o0y4eHust (3 bana) (4 6amna) (5 6annoB)
OCBOCHHUS
KOMITETEHITHI)
1 2 3 4 5 6
VYpoBens 3HaHuil | JleMoHCTpupyeT | YpoBeHb 3HaHUI YpoBeHb 3HaHUi
HUXKE oO1ue 3HaHUA COOTBETCTBYET COOTBETCTBYET
MUHHUMAaJIbHBIX 6a30BBIX mporpaMme porpamme
TpeOOBaHMIA. HOHATHIH MO HOJATOTOBKH 1O MOJTOTOBKH O
HmeroT mecTo TeMam/pasziena | Temam/pasienam TeMam/pazaenam
rpyOble OMMOKH. | M JUCHUIUIMHBI. | AUCIUTUIMHEL. JUCLUTUIAHBIL.
OIK-2.1 HOJ‘IHOUTa Homnyckaercst Honyckaercst CBobonmHO 1
3HaHUI 3HAYHUTENBHOE HECKOJIBKO apryMeHTHPOBaHH
KOJINYECTBO HerpyObIx/ 0 OTBEYaeT Ha
HerpyObIX HECYIIIECTBEHHbIX JIOTIOJTHUTEIbHbIE
OIIHUOOK. omubok. He BOIIPOCHI.
OTBEYaeT Ha
JIOTIONTHUTENbHBIE
BOTIPOCHI.
OtcyTtcTBUE [Iponemonctpu | IIponemoncTpupos | IlpogemoHcTpupo
MUHHUMAaJIbHBIX POBaHBI aHBI BCE OCHOBHBIE | BaHBI BCE
yYMEHUI. YaCTUYHO yMmeHus1. Pemenst OCHOBHBIE
He ymeer pemars | OCHOBHEBIE BCE€ OCHOBHBIE yMmeHus. Pemenst
CTaHIApPTHEIE YMEHHSL. 3aJaHus C BCE OCHOBHBIE
Hannuue
OIIK-2.2 J—- 3amaun. meror Pemensr HETPYOBIMU 3a1aHus B
M MecTo rpyObIe TUIIOBBIE OImMOKaMHU HJIH C MIOJTHOM 00BeMe
OLIMOKH. 3aaun. HEI0YeTaMH. 6e3 He04EeTOB U
JomyieHst OHINOOK.
HerpyOBIe
OIIMOKH.
YpoBeHb 3HaHUI JemoHcTpupyer | YpoBeHb 3HaAHUI YpoBeHb 3HaHUM
HIDKE o01IME 3HaHNS COOTBETCTBYET COOTBETCTBYET
MUHUMAaJIbHEI He | 06a30BBIX HporpaMme HporpaMme
yMeeT perars HOHSITHIA IO HOJATOTOBKH 1O MOJrOTOBKH IO
CTaHIApTHBIE Temam/paszena TeMaMm/pazzienam TeMam/paszaernam
P —— M HCHHbL, | AHCUHIUTHHEL JUCLUIUINHBIL.
TpeOOBaHMIHA. Pemmensr Homycxaetcs CroboHo n
HECKOJIBKO apryMeHTHPOBaHH
Hanuuue Hweror mecto THITOBBIC HErpyobIx/ 0 OTBEYaEeT Ha
OIlK-2.3 3HaHUH "1 rpybbie ommOKu. | 3anadu. HECYIIEeCTBEHHBIX JIOTIOJTHUTEIIbHEIE
yMEHH Honymenst omm6ok. He BOIIPOCHL.
HerpyObie OTBEYaeT Ha IIponemoncTpHpo
OIIMOKH. IOTIOJTHUTEILHBIE BaHBI BCE
BOTIPOCHI. OCHOBHBIE
IIponeMoHcTpUpoB | ymeHus. Pemienst
aHBI BCE OCHOBHBIE | BCE OCHOBHBIE
yMmeHus1. Pemenst 3aJlaHMs.
BCE€ OCHOBHBIE
3aJJaHMUs.
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10.3 TunoBbie KOHTPOJIbHBbIE 32JAHUSI U MATEPUAJIbI, HEOOX0IMMBIE /IJIA OLIEHKH
pe3yJbTaToB 00y4YeHUsI

Oobs3aTe/IbHbIE CEMECTPOBbIE 3aIaHUS
3aganue 1 (cxaua 10 31-ro mapra)

1. B cocyne HaxomauTcsl uaeanbHBIN Ta3. Macca Mojekyn paBHa M, temmeparypa raza 7. C
KaKuM a0COJIFOTHBIM 3HAYEHHEM CKOPOCTH MOJICKYJbl HAauOOJee 4acTO yHapsIOTCsS O CTEHKY?
OObsICHUTD pa3HUILy ¢ HarboJiee BEPOSATHON CKOPOCTHIO Vm MOJIEKYJ B Tase.

2. HaiiTu 4ucino Mojexys, yAAapsIOIIMXCs O €IUHMIlY IUIOIAJAM IOBEPXHOCTH COCyAa B
€IMHUIly BPEMEHHM M HMEIOIIUX a0COII0THOE 3HAUCHHE CKOPOCTH Oouibliiee, 4eM HEKOTOpas
3aJlaHHas BEJIMYMHA V0.

3. WneanpHblii [ByMEpHBIM Ta3 HAXOOUTCS B HEPAaBHOBECHOM COCTOSHMM, B KOTOPOM BCE
MOJICKYJIbBI HMMCIOT OJHMHAKOBEIC II0 MOIYJII CKOPOCTH V M H30TPOIHO PACHpPEACIICHBI II10
HaIpPaBJICHUSAM JBM)KECHHUS B IUIOCKOCTH, B KOTOpOM ra3 Haxoxutcs. Haiitu pacnpenenenue s
IIPOEKLUN CKOPOCTEN HAa HEKOTOPYIO OChb B INIOCKOCTH. PaccyuTars 1aBiIeHUE ra3a v 4uciio yaapoB
MOJIEKYJI O €JMHUYHBII OTPE30K OTPAHUYUBAIOLIEH ra3 rpaHuLbl. [[BymMepHas KOHLIEHTpalys rasa
N, Macca MOJICKYIJIBI M.

4. U3 cocyna o6bemMoM V ra3 nCTEKaeT B BAKyyM 4epe3 Majible OTBEPCTHS OOIIEH IJI0MIAIbI0
S. Kak BO BpeMeHHM HYKHO TOJBOJIUTH TEILIO K Ta3zy, 4TOObI €ro TeMmIepaTypa OCTaBallaCh
HensMeHHOU? Kak OynmeT M3MEHSAThCS TemIeparypa Ta3a B aanadaTUYeCKH H30JMPOBAHHOM
cocyne? HavanmpHast I0THOCTH rasa No.

5. lBa mousbIX IUIHHIPA C MOMEPEYHBIMH CEYCHHSIMH S W 2S M OJAMHAKOBOHW BBICOTHI h
COCJIMHEHBI BCTHIK M 00pa3yrOT 3aMKHYTHIA cocya. B ero o0beMm 3akauaH HIICATBHBIN a3 MpU
temneparype T. HaiiTu oTHOocuTenbHOE M3MEHEHNE JIaBICHUsI B HUKHEH YacTH cocyjia MpH ero
NIEPEBOPAYNBAHNM, BO3HUKAIOLIEE IIPH YyU4E€TE€ HEPABHOMEPHOCTH paCIpeIeNICHUs ra3a Mo BbICOTE.
OueHuTs ero uist yCIOBUN 3eMIIH.

6. B uentpudyre pammycom R, Bpamaromieiicss ¢ yrioBoil CKOPOCThIO @, HAXOAMUTCS CMEChH
JIBYX Ta30B C MOJIEKYJSPHBIMH BecaMu 1 Utz u kommuectBoM Mosiekyn Ni m Nz. Haiitu
OTHOIICHHE TUIOTHOCTEH ra3oB y BHEIIHEH CTEHKH W Ha ocu IeHTpudyru. CaenaTh OIEHKU IS
emeceit Ho — D2 u UR*—U?8: R=10 c™m, w = 10* ¢,

7. B O0KOBOI1 CTEHKE cOCylia ¢ WIealbHBIM ra3oM (KOHIIGHTpanus N, Temrieparypa 7, Macca
MOJIEKYJIBI M) MMEETCs OTBEPCTHE, 3aKPhITOE 3aclOHKOW. B MoMeHT BpeMenu t = ( 3acioHKyY
OTKPBIBAIOT HA KOpPOTKoe BpeMs 7. Haiitu B MOMEHT BpemeHH t >> 7 QyHKIMIO pacnpeneneHus
BBUIETEBIINX YACTHUI IO PACCTOSIHUIO X OT CTEHKU U CPEeIHEE 3HAUEHHUE 3TOr0 PACCTOSIHUS.

8. MoneKyJIbl pealbHOTO Ta3a B3aUMOEHCTBYIOT APYT ¢ APYTOM IO 3aKoHy U = — a/r S mpu r >
d, tae d — sddexTuBHBIN aUaMETp MOJIEKYJbl. HallTH 3aBUCHMMOCTh CEUYCHUS COYIApEHH G OT
Temrneparypsl (nonpaska CesepiaeHjia), CuuTasi COyAapeHHeM COITPUKOCHOBEHUE YaCTHULL.

9. OneHnTH BpeMs UCTIAPEHHS BOJBI U3 TPYOKH uHOW 10 cM, 3amastHHOM ¢ OJJHOTO KOHIIA.
Temmeparypa komHaTHas. [lepBoHauaiabHO BOJA  3alofHsJIa TPYOKY  HAroJOBUHY.
OTtHOCuTENBHAs BIAXKHOCTH Bo3ayxa 50 %, maBieHne HACHIIIIEHHBIX MapoB 27 MM pT. cT. [nuHa
cBOGOIHOTO IIpo6era MoJIeKyl B CHCTeME BO3LyX—Hap nopsaka 10> cm. ITap y IoBepXHOCTH BOJbI
CUMTATh HACBIIICHHBIM, KAWJUIIPHBIMU SIBJICHUSIMH NTPEHEOPEYb.

10. Ompenenuth, Ha KAKOH yroJi ¢ MOBEPHETCS TUCK, MOJABEIICHHBIN HA YIIPYTOil HUTH, €CITH
1ol HUM Ha paccTosHuH h = 1 cM BpamaeTcs BTOPO# Takoi e TUCK C YIJIOBOH CKOPOCTHIO
®=50 ¢!, Paguyc muckos R = 10 cM, mMoxyns kpyderus mutu f = 100 aum-cm/pax. Mexmy
JMCKAMM HAXOJHUTCS aproH (rasoKuHeTHueckuii nuamerp atoma 3,6 A). Iloctpouts rpadux
3aBUCUMOCTH yIJ1a IOBOPOTA ¢ OT AaBiieHus P.

11. Jlng u3MmepeHus: TEIUIONPOBOJHOCTH ra3a UM 3arOHSIETCS MPOCTPAHCTBO MEXKIY IBYMS
JUTMHHBIMH KOaKCHUATbHBIMU LUJIMHAPAMH paguycaMu I1 U . 3amolHEHUE MPOU3BOIUTCS TpU
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HEBBICOKOM JaBiieHUH (~ 10 MM pT. CT.), 4TOOBI HCKJIFOUYUTHh KOHBEKLINIO. BHyTpeHHUI HUIuHAp
HarpeBaeTcsi UCTOYHUKOM TeIlla C YAENbHOM MOIIHOCThI0 Q, yCTaHOBUBIIMECS TeMIIEpaTyphbl
mumHApoB ti w2 u3mepstorcs.  PaccumTtarh  K03(pPUIMEHT TEMJIONPOBOIHOCTH U
ra30KMHETHYECKUH TUaMeTp MOJICKYJIbI I a30Ta, ecinu 1 = 0,5 cm, r2 =2 cm, Q = 0,038 BT/CM,
t1=93°Ct,=0°C

12. B cdepuueckom peakrope paaunycoM R, 3a10JHEHHOM ra3000pa3HOi CMEChIO PEareHToB,
UAeT XUMUYecKas peakuus. TermnoBoil a¢¢dekT peakuuu B pacueTe Ha eJUHUYHBIN 00beM paBeH
Q. Kakoii moTok Tema cienyeT CHHUMAaTh C MOBEPXHOCTH PEAKTOpa, €CIM €€ TeMIepaTrypa
nojJiepKuBaeTcs paBHOW To? HalTu pacmpeneneHue Ttemmeparypsl B peakTope. YUecTh
3aBHCUMOCTH K03()(PUIIEHTA TETIIONPOBOIHOCTH OT TEMIIEPATyphI.

3aganue 2 (c1adya a0 25-ro mas)

1. U3 cocyaa, B KOTOPOM HaXOAMTCA ra3 MpU KOMHATHOM TeMmrepaType U Mo JaBIECHUEM p1,
O0bmUM aTMOC(EPHOTO po, MPUOTKPBIB KpaH, BBITYCKAIOT Ta3, MOKa M30BITOK JABICHHS HE
MCYE3HET. 3aTeM KpaH 3aKphIBalOT M, IOCJIE TOrO0 KAaK TEMIIEpaTypa B COCYAE€ BHOBb CTaHET
KOMHAaTHOM, U3MEPSAIOT AaBiieHue B cocyie P2. Kak o 3TuM 1aHHBIM HalTH TOKa3aTeNb aauadaThl
raza y? lcredyenne cuntath KBa3UCTAlMOHAPHBIM.

2. VneanpHblil ra3 CKMMAETCsI O NOPIIHEM B LIIIMHAPE TaK, YTO YXOJIIEe B OKPYKAIOLIYIO CpeIy
TEIUIO PAaBHO NU3MEHEHHIO BHYTPEHHEH SHepruu raza. Onpenesnuts paboTy, 3aTpaueHHYI0 Ha CoKaTHe MO
rasza mpH M3MEHEHWW o0BheMa B JiBa pasa. UeMy paBHa TEIJIOEMKOCTh B 3TOM Iporecce? HauanbHas
Temreparypa rasa To.

3. Jloka3zatk, 4TO 3aBUCHMOCTD JIaBJICHHS OT 00beMa IS aanadaThl Kpyde, YeM JUIT H30TEPMBI.

4. Opmun mons H>0 ¢ remmieparypoii 25 °C oxmaxmaercs qo 0 °C u 3amep3aet. Bee Termo, moxy4eHHOe
OXJIK/IAIOIIEH MAIIMHOM, paboTaroIe ¢ MaKCUMAIIbHOW TEOPETUYECKH JTOMYCTUMOH 3()(hEeKTHBHOCTEIO,
nepenaetcst npyromy moiro HoO npu 25 °C B pesynbrare 4yero ero temrneparypa mossiiraetcst 1o 100 °C
ckosbko Moneit HoO nepexoaut B niap nipu 100 °C Temnora ucnapenust npu 100 °C paBua 9730 kan/mons.
Terutora miasienus jibaa npu 0 °C pasHa 1438 kan/mons.

5. IlpennoxxeHHblt TOMCOHOM MPUHIUI JUHAMUYECKOTO OTOIUIEHUS COCTOMUT B CIEIYIOIIEM.
PaGoratomuii Ha yrie TEMIOBOW ABUTaTeNb C BOASHBIM OXJIXKICHHEM IMPHUBOJIUT B JEWCTBUE
XOJIOAWIBHYIO MAalIMHY. XOJIOAWIBHAS MAallMHA OTHUMAET TEIUIOTY OT OKPYKAIOIIEH Cpersbl
(TpyHTOBBIE BOJIbl, HANpuUMep) M OTIAET €€ BOJE B OTONUTEIBHOM CHUCTEME IOMEIIEHUS.
OnHOBpEeMEHHO BOJIa B OTONMUTENILHON CUCTEME CIIY)KUT XOJIOAMIBHUKOM TEIJIOBOTO JIBUTATEIs.
Onpenenuts TEOPETUYECKOE KOJIMUYECTBO TEIUIA, KOTOPOE MOIY4aeT OTAIlJIMBAEMOE IOMEIICHHE
oT cxxuranus 1 xr yris. Y aenbHas Tersora cropanus yris ( = 8000 kkayi/Kr, Temreparypa B KoTiie
nsuratens t1 = 210 °C, remneparypa BoJbl B oTonuTeNbHON cucteMe t2 = 60 °C, rpyHTOBOM BOJIBI
ts=15°C.

6. Haiitu momHyr0o paboTy IHKIIA, COCTOSAMIETO W3 TMOJUTPOIBl 1-2
(C1=const), uzorepmbl 2-3, uzoxopsl 3-4 u nonutpornsl 4-1 (Co=const), eciu
U3BECTHHI p1, V1, a pr=pa=2p1, p3=p1, V2=2V1, V3=V4=4V1. C1 u C> pa3nudHsI,
pabouee Teo — ABYXaTOMHBIN UI€aTbHBIN Ta3.

Paccunrars KIIJ[ TemnoBoil MammHBI ¢ MPOU3BOJIBHBIM x
BEIIECTBOM B KayecTBe padouero Tesa, COBEPIIAIOIINN .
oOpaTuMBbIi IMKJI, TpeAcTaBieHHBIH Ha TS-auarpamme K
(ToTTOBMHA ITHTICA). .

7. Ternou3oJupoOBaHHBIA  IUIUHAPUYECKUH  COCYI

pasziesieH MOpIIHEM MTPEHEeOPeKUMO MaJloil Macchl Ha JBe 5
paBHble 4acTu. [lo OOHY CTOpPOHY MOpPIIHSA HAaxOAWUTCS UICAIbHBIA Ta3 ¢ maccon M,
MOJICKYJISIPHBIM BECOM 4 W MoJsipHbIMH TerutoeMkocTsiMu Cv u Cp, He 3aBUCAIIMMHU OT
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TEMIIEpaTyphbl, a 10 APYryI0 CTOPOHY IOPLIHSA CO34aH BBICOKAM BakyyM. HauanbHas TeMiieparypa
u naBieHue rasza To u Po. [lopiiens otnyckaroT, 1 OH, CBOOOJHO JBHUIasiCh, Aa€T BO3MOXKHOCTb
rasy 3amojIHUTh Bech 00beM LmmHApa. Ilocie 3Toro, MOCTENEHHO yBEIMYMBAas JABIECHUE Ha
HOpILEHb, MEIJICHHO JOBOAAT 00BEM rasza [0 MEepBOHAYaIbHOM BenuuuHbl. HaliTu m3meHeHue
BHYTPEHHEH 3HEPTUU U SHTPOIIMU ra3a IIPU TAKOM IIPOLECCe.

8. BeIpazuTh HM3MEHEHHE TEMIIEpPaTypbl CBOOOIHO PACIIUPSIONIETOCS OJHOATOMHOTO Ta3a
yepe3 HadaJIbHBIA 1 KOHEUHBIN 00BEMBI U KOHCTAHTHI ypaBHeHUS BaH-nep-Baanbca s rasa.

9. Jlnsa raza Ban-nep-Baanbca:

(1) nmoxasath, uTo TemIOeMKOCTh Cy 3aBUCUT TOJIBKO OT TEMIIEPATYPBI;

(2) naiiTu BeIpaXKeHHE [UTsl BHYTPEHHEH SHEPTUH U SHTPOIIHH;

(3) maiiTu ypaBHeHue anuabaTsl B IepeMEHHbIX p 1 V.

10. Ompenenuts TOUKY KHTICHHS BOJBI HA BEpIIMHE X0iMa BeicoToi 300 . Haj ypoBHEM MOpSI.
N3meHeHnneM TeMriepaTypbl C BBICOTON MpeHeOpeub. Y aenbpHas TEIIoTa Mapooodpa3oBaHus Mpu
HOPMaJIbHBIX YCIOBUSAX paBHA 540 kan/e, nap MOAUMHACTCS YPABHEHUIO COCTOSHUS HICATBLHOTO
rasa.

11. Jns HexoToporo rasa gaBieHue P, oobem V u BHyTpeHHsst sHeprus U cBsizaHbl cooTHOIIEHHEM PV =
gU, rne g — koHcTaHTa. Haiftn ypaBHeHHe aanadaThl B IepeMeHHbBIX p U V.

2. IlpumepHbIii BApHAHT KOHTPOJILHOI padoThl
KontponbHas paboTa cOCTOUT U3 3 TEOPETHUECKUX BOIIPOCOB M 3afauu. Besne mpeanomnaraercs
noapoOHbIii BeiBOA ¢opmyn. Ccbulka Ha 4YepHOBMK He pomyckaercs. llpum oTcyrctBuun

IMPOMECIKYTOUYHBIX BBIKJIAJIOK U OIMMCAHUA X044 paccyxcz{eHHﬁ OTBECT HC 3aCUHUTBIBACTCA.

BapuauTsl KOHTPOJIEHOM pa0oTEI 1:
Nel

JlaBneHue uaeanbHOTo rasa

YacrtoTa coynapeHuii, cpeHss JJinHa cBOOOAHOrO npobera, 3hPpekTUBHOE ceueHre
[Ipoteccrl mepeHoca B yabTpapa3peskeHHOM Ta3e

3anaua. MneanbHblii ra3 HAXOAUTCS B I1OJIE TSXKECTH B 3aKPHITOM IIMIIMHAPHUECKOM COCYE
BBICOTBI N. Bo CKombko pa3 W3MEHUTCS HaBIEHHWE ra3a Ha JHO COCyJa, €CIU €ro
TeMIIepaTypy YBEIMUYHUTh B JIBa pa3a. 1o — epBOHAYalIbHas TeMIeparypa rasa, m — macca
MOJIEKYJIBL.

Ll

Ne2

Cpennsisi, cpeHEKBaipaTUYHAs ¥ HAuOOJIee BEPOsITHASI CKOPOCTU MOJIEKYJI

[TpenenbHble ciiydan B hopmyrie JlankeBeHa A BRICOKOW U HU3KOH TeMIeparyp
[lonBM>XHOCTB, CBSA3b MEXAY KO PHUIMEHTaAMH MOABKHOCTU U A dy3un

3anaua. eanbHblil ra3 HAXOAUTCS B TOJIE TSHKECTU B 3aKPHITOM LIJIMHIPUYECKOM COCY/IE
BoICOTHI h. Bo CKOMbKO pa3 M3MEHUTCS [aBlieHHE ra3a Ha JHO COCYJa, €CIH €ro
TEMIEpaTypy YBEIUYHThH B JIBa pasa. 1o — MepBOHAYANbHAS TEMIIepaTypa ra3a, m — Macca
MOJIEKYJIBI.

~oODNE

BapuaHTBI K KOHTPOJIBHOM 2:
Nel
1. BoiBox ¢opMynbl IS SHTPONMM HACATBHOTO Ta3a Kak (YHKUUU JaBICHUS U
TEMIIEPATYPHI.
2. Ypasuenue Knanelipona—Knay3uyca: BBIBOJ METOJIOM ITUKIIOB.
3. (a) OnpenenuTh U3MEHEHHE MOJISIPHOTO TToTeHITMana [ mo0ca uaeansHOro raza, Koraa ero
JIaBJICHUE YBEIIMUMBAETCS OT p1 10 p2 B U30TEPMUYECKOM Ipouecce npu temneparype 7.
(6) Korma o6bem naeanbHOro rasa Vi, HaXOA[LIMICA IPU AaBICHUU p U Temneparype 7,
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Ne2

MOJIBEPINIM M30TEPMHUUECKOMY CXKATHUIO IPHU ATOM JK€ TEMIIepaTrype, €ro >SHTPOIMS
yMeHbIInIach Ha BenmnuuHy AS. Halitn n3menenue noteHiuana ['uo6oca.

TemnepaTypa oOAHOro MOJs HIEAJIBHOIO rasza mnosbimaercs or 1 go T2 B (1)
n3oxopuueckoM u (2) aamabatuyeckoM mpoueccax. s Kaxaoro mporecca HalTu
COBEPIICHHYIO Ta30M padoTy, KOJMYECTBO MOJBEICHHONW K HEMY TEIUIOTHl M M3MEHEHHE
BHYTpPEHHEH 3HEepruu rasa.

TernoéMKoCTh: M30TepMUYEcKOe, M300apuuecKoe W aanadaTHYecKoe pacHIpeHue |
C)KaTUe UIealbHBIX Ta30B.

VpaBuenue Knaneiipona—Knay3nyca: BBIBOJ C  HCHONB30BaHHEM XHUMHYECKOTO
NOTEHIIHATIA.

(a) HaiiTu n3MeHeHHe TepMOTMHAMHYECKOTO MoTeHnrana ['nboca MIIITMMOIIS a30Ta IPpU
MU30TEPMHUYECKOM paclIupeHuu npu temmepatype 7 ot oobema Vi 1o oobsema Vo. (6) Korga
00beM HeaabHOro ra3a Vi, HaXOAALIMICS NPH JaBJICHUH p U TemiiepaTtype 7, MoIBepriu
U30TEPMHUYECKOMY CKATHIO TIPU ITOH Ke TeMIIeparype, ero SHTPOIHUS YMEHBIIWIACH Ha
BennuuHy AS. Halitu uamenenue norenuana ['n6oca.

Jns wpeanbHOro rasa HaWTH B TEpeMEHHBIX P,V ypaBHEHHE KBa3UCTaTHYECKOTO
nporecca, Ipyd KOTOPOM YXOJsIIee B OKPYXKAIOUIYI0 Cpely TEIUIO PaBHO H3MEHEHHIO
BHYTPEHHEHN HEPrUu rasa.

IIpumep IK3aMeHAIHOHHOTO OHJIeTA

1. neanpHbli ra3, qaBJICHUE HACAILHOTO rasa.

2. XuMu4ecKkuil moTeHIan. Y cioBre paBHOBeCHs (a3 XMMHUECKH OJTHOPOJIHOTO BEIIECTRA.

3. Paccuurathb, BO CKOJIBKO pa3 OTIMYAETCS JTMHA CBOOOIHOTO Mpodera MONEeKyIIbl Hz OT AJIUHBI
cBoOoaHOTO Mpobera Mosnekynbl N2 B ra30Boi cMecH, B KOTOPOi a30T SBISETCS Majol MPUMECHIO.
Paznuunem B pazmepax MOJIEKYI TPEHEOPEYb.

JK3aMeHALlMOHHbIE BONPOCHI IO MOJIEKYISPHON pu3nke

A -

o ok w

BeiBog pacnipenenenus Makcpesia.

BriBon pacnpezeneHusi MO0 CKOPOCTSM MOJIEKYJ B MOTOKE, pacueT IOJHON BETUYHUHBI
MOJIEKYJISIPHOTO TIOTOKA.

BeiBog popMyItel Ui aBieHNs HASaTbHOTO Ta3a.

BriBon 6apomerpudeckoii Gopmybl.

Pacnpenenenne bonpimana kak 00001eHne 6apoMeTpruecKoi (opMyIIbl.
Pacnpenenenne MaxkcBenna-bonbliMana, HaxO0XJIeHUE CpelHEHl PHEPruM C IMOMOIIbIO
CTaTCyMMBI.

BriBoa pacmpeneneHusi M0 CKOPOCTSIM OTHOCHUTENBHOTO JIBUKEHUS MOJIEKYJ B rase,
CpeIHsIsl CKOPOCTh OTHOCHUTEIIBHOTO JIBH)KECHUSI.

BeiBog popMyITI [Tt 4aCTOTHI COYAapEHNU M CpelHEl UTMHBI CBOOOTHOTO TIpodera.
[ToaBMXKHOCTD MOJIEKYJI, CBSI3b MEXKTy KOXPPHUIIMEHTOM TOBHKHOCTH H
koadppunmenToM auddysuu (popmyna DHIITEHHA).

10. Aucdysus, 3axon duka.

11. TemionpoBOHOCTH, 3aKOH Dyphbe.

12. Bs13kocTh, 3aKOH Bsi3kocTH HpioTOHA.
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13.

14.
15.

16.
17.
18.

19.
20.

21.

22.
23.
24.
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.

40.

41.
42.
43.

44,
45.

Temnoémkocts. M3oTepmMuueckoe, n3obdapuyeckoe U aanadaTUYecKoe pacliupeHue u
CKaTUe UACAIbHBIX Ta30B, MOJUTPOIUYECKHM MpoIIeCC.
[uxn Kapno.

Bropoe Hadano TepMoaMHAMHKY JIJIs 00paTUMBIX TiporieccoB. @opmynupoBku Tomcona
u Kitay3nyca, 10Ka3aTenbCTBO X SKBUBAJICHTHOCTH.

Teopema Kapho.

Teopema o0 pUBEIEHHBIX TEILIOTAX.

OHTponus — QYHKIHUS COCTOSIHHS. 3aKOH BO3pACTaHUS SHTPOIHH.

M3meHenue S3HTPOINN UACAIBHOTIO ra3a IMpHU U30TEPMUYECKOM PACILIUPEHUH.

M3meHeHue S3HTPOINHU IIPU KOHTAKTE TEJ C pa3HBIMU TEMIIEpaTypaMHy, PaCIIMPEHUH B
yCTOTY, cMeleHuH ras3o.. [lapanokc I'ub6ca.

TepMmonnHaMuueckue noreHuuansl. EcrectBeHHble nepeMeHHble. COOTHOIIEHHUS
Makcseia.

YcioBUs TEPMOAMHAMUYECKON YCTOMYMBOCTH.

I'a3 Ban-nep-Baansca. M3oTepmsl raza Ban-nep-Baansca. [IpaBuno Makcsemna.
XoJioauiibHasg MaIllliHa, TEIJIOBOM HACoC.

XUMHYECKUI NOTEHIMAll, yCI0BHE (Pa30BOro U XUMUYECKOTO PaBHOBECHSL.
XHUMHUYECKUI NOTEHIMAI NICaIbHOIO Ta3a.

VYpasuenune Knanelipona—Kiaysuyca. PaBHoBecue Mexay nmapoM M KOHAECHCUPOBAHHOMN
¢azoii.

[ToBepxHOCTHOE HaTsKEHUE )KUAKOCTe. KpaeBoii yroi.

KanumispHsle CUIIbL.

OcMoc u ocMoTryeckoe faaBieHue, popmyna Bant-I'odda.

DneKTpocTaTHUECKask MOJISIpU3alivs ra3os.

3aKOH paBHOPACHPE/EIICHUS SHEPTHH 110 CTETIEHSIM CBOOO/IbI, BBIBOJ METOJIOM CTATCYMM.
Pacnipenenenue no nnuHam U BpeMeHam npodera MOJIeKys B Tase.

KoHcTaHTa CKOpOCTH XMMHUYECKON PEAKLIUH, SHEPTHsI AKTUBALIMH, 3AKOH JIEUCTBYIOIIHNX
Macc.

Pacuet ko3¢ ¢punmenta nupdysun B naeaabHOM rase.

ITporneccrl nepeHoca B yabTpapazpekeHHOM raze. Db dy3us, agpdext Knyacena
BbpoyHoBckoe nBmxenue, ypaBHeHue JlanxxeBeHa, popmyna DitHiTeiHa-
CMOITyX0BCKOTO.

OpnHoMepHbIe OITy>KIaHUs: pacipelelieHue M0 BeTMYMHAaM IepeMeleHu .
CratucTHYECKUI CMBICI SHTPOIIMH: U3MEHEHHUE SHTPOIHUH PHU OTKJIOHEHUH OT
paBHOBecusl, hopmyna (mpuHuun) bonbimana.

ouU op
MeTtoJ1 UKIIOB, BRIBOJ GOopMylel | — | =T| — | —p.
bopuy (ava (aij P

®opmyna Jlammaca i MOBEPXHOCTHOTO HATSKCHMUS.
JlaBneHue napa HaJl HCKPUBJIIEHHOW ITOBEPXHOCTHIO, KATMJUISIPHASI KOHICHCALIMS.
3axoHns! ['enpu u Payns.

XHUMHUYECKHUM OTEHLMA UASAIbHOTO pacTBOpa.

Kunenue u 3amep3anue pacTBOpOB (BBIBOJ OJHUM M3 BO3MOXKHBIX CIIOCOOOB).

[Ipumepbl 3K3aMeHALMOHHBIX 32/1a4
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1. Paccunrath cuily, ¢ KOTOPOIl BBITEKAIOIIMI U3 MAJIOTO OTBEPCTHSI B BAKYYM MOJIEKYJISIPHBIN
IY4OK JABHT Ha IUIACTHHKY pajuyca I, PacIloJIOKCHHYIO Ha pacCTOssHUHM | oT oTBepcTus u
HEHTPUPOBaHHYIO ¢ HUM. [Tnomans orBepcTus S.

2. Bo Bpamatomericst ieHTpudyre HaxouTCsl CMECh H30TOIOB Bogopoaa D2 u Ho B mponopiiuun
Np, /Ny, = B. Bo CKOIBKO pa3 MOXKHO YBEIMYUTh COOTHOLICHHE KOMIIOHEHT B CMECH, €CJIH €€

0TOOp MPOU3BOANUTE C OOKOBOM MOBEPXHOCTHU LEHTpUPyTrn?

3. Ha moBepXHOCTH IUIONIAIbIO S HAXOAUTCS ABYMEPHBIN UieanbHbIi ra3 u3 N monexys. Haiitu
YaCTOTY CTOJKHOBEHUI MOJICKYJIbI TAKOTO ra3a (d — quaMeTp MOJICKYJIbI).

4. Haittu mpoduiab CKOPOCTH V U PACXOJ KHIKOCTH | (BBITEKAIOUIMN 33 €AMHHUILY BPEMCHU
00beM) MpH JAMUHAPHOM TEYCHUH KUAKOCTU B TpyOe. Pamamyc TpyOsI o, umHa |, Ha xoHIax
TPYOBI OIEPIKUBACTCS PA3HOCTH JAaBICHUN Ap.

5. /JIBa Tena ¢ MOCTOSHHBIMU (KOHEUHBbIMH) TeroeMKocTssMu Ci1 u Cz HarpeTsl 10 pas3HbIX
temrepatyp T1 u T2 (T2 > Ti). Haiitu mMakcuManbHy0 paboTy, KOTOPYIO MOXHO TOJIYYHTh,
UCIIOJIb3Ys 3TU TeJla B KAUeCTBE HarpeBaresl U X0JIOAUIbHUKA B TEIVIOBON MAalIHHE.

6. B nmnauHIpuueckoM cocyjie HaXOIUTCSl HMOPIIEHb, KOTOPBI MOXKET NepemeliaThecsi 0e3
Tpenus. [lepBoHavyanbHO MOPIIEHB OEIUT COCY Ha YacTu oObeMoM Vo kaxkaas. O6e MoJOBUHBI
COCyJla 3aroJIHEHbl WACAIbHBIM Ta3oM 10 AaBieHus Po. Halitu paboTy, KOTOpPyHO HYXHO
COBEpUINTH, YTOOBI, MEJIJICHHO JBUTAasl MOPILIEHb, CXKAaTh ra3 B OJHOW M3 YacTel cocyaa BABOE.
Cocya TeruionsonupoBaH. PaccMoOTpeTh ciyuau: a) MopiieHb He MPOBOAMUT TEIUIO; 0) MOPIIECHb
MPOBOAMT TEILIO.

OneHouyHble MaTepHalbl 1O MPOMEXKYTOUHOM arTecTaluu, MpeJHa3HAuYeHHbIE NJIs MPOBEPKU
COOTBETCTBUS YPOBHS MOJATOTOBKHM M0 qucuuruinHe TpedoBanusM CYOC, xpaHsTces Ha kadenpe-
paspabotunke PIIJ] B meyaTHOM U 371€KTPOHHOM BH/IE.
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AHHOTaNus

K paboueil mporpamMMe JUCHUILVINHBI «MoJleKyJasApHas (PU3HKA)
HanpasJjenue noaroroBku: 03.03.02 ®uszuka
Hanpasiaennocts (mpo¢uiib): Bece npodpuiiu

[Iporpamma gauctumnianael «MoJiekyasipHas (U3MKa» COCTaBIIEHA B COOTBETCTBUU C
tpeboBanussmMu CYOC no Hanpasienuto 03.03.02 du3unka, a Takke 3a7a4aMu, CTOSIIAMU TTepe]
HoBocubupckum rocy1apcTBeHHBIM YHUBEPCUTETOM 110 peanuzanuu [Iporpammel pazsutust HI'Y.
[Iporpamma mucuuminHbl «MoJekymsipHas (pu3uka peanusyercs Ha GU3NIECKOM (DaKyIbTeTe
®denepanbHOr0 TOCYJAPCTBEHHOTO ABTOHOMHOTO OOpa30BATENBbHOIO YUPEKIACHHUS BBICIIETO

obpazoBanusi «HOBOCMOMpPCKHI  HAIIMOHAJIBHBIA  MCCIEIOBATEIIBCKUNA  TOCYIapCTBEHHBIN
yauBepcureT» (HoBocuOupckuii rocymapctBenHblii yHuBepcuter, HI'Y) kadenpoit oOmieit
bu3HKH.

Jucnummna «MouekyisipHas (U3MKa» HMEET CBOEH LENbl0 O3HAKOMHUTH CTYIEHTOB C
OCHOBHBIMHM METOJAMU U MOAXO0JaMH, a TaKkKe 0a30BBIMHM HNOHATUSAMH MOJEKYISIpHON (PU3NKH U
KJIACCUYECKON PABHOBECHOM TEPMOJAVHAMHUKH, HAYYUTh PEIIaTh IIMPOKUN KPYT 3a1a4 B PAMKax
9TUX JUCHMIUIMH, IOATOTOBUTh IOHATHHHYIO 0a3y /A OCBOEHHUS JaJIbHEHIIUX KypCcOB
TEOPETUYECKON PU3UKH, CHOPMUPOBATH OOIIEKYIBTYPHBIC M TPO(ECCHOHAIBHBIE HABBIKH.

JucturuinHa HaieneHa Ha  (QOpPMHpPOBAaHHWE Yy  BBITYCKHHKA — OOMIETIPOQeCCHOHATBHOU
kommerenmu: OIIK-2.

Pe3yabTaThel OCBOCHHS PesynbTarel 00yueHus 1o
06pa3013aTeJILH0171 IIPOrpaMMBbI Nuaukatopsl JUCIHUIIIINHE

(KOMIIETEHITNN )

OIIK-2.Cnoco0GeH MpoBOANUTh
Hay4HBIE HCCIICTOBAHUS
(bu3nYeCKuX 0ObEKTOB,
CHICTEM H MTPOIIECCOB,
00pabaTbIBaTh U
MpeICTaBIIATh
DKCIIEPUMEHTAIILHBIE TAHHBIC

OIIK - 2.1. [Ilpumensier
TEOpEeTUYECKHE OCHOBBI U 0a30BbIE
3HAHUS JUTSI TPOBEACHUST HAYYHOTO
MCcClieIOBaHMsI B BEIOpaHHOI
ob6nactu GyHAaAMEHTATHHOW U/ WITH
HKCIIEPUMEHTAIBHOMN (PU3UKH.
OIIK - 2.2. [Ipumensier
COBpEMEHHYI0 MPUOOpHYIO 0asy (B
TOM YHCJIE CJI0)KHOE (hHU3UIECKOE
00OpyI0BaHUE) Il OPTaHU3ALUH
HAYYHOTO MCCIIEIOBAHUSI.

OIIK - 2.3. Ilpumensier
[pa3IyYHbIe METO/IbI 00pabOTKH U
CHCTEMBI aHaJTN3a
DKCTIEPUMEHTATBHBIX JaHHBIX.

3HATH OCHOBHBIE MOJIEKYJISIPHbBIE
pacrpeieNIeHus U TI0JIy4aeMble
Ha UX OCHOBE CPEHUE 3HAUCHUS
(U3NYECKUX BETMYUH; IPHUPOLY
TEIUNIOEMKOCTU U MOJIEKYJISIPHBIE
OCHOBBI SIBJICHHI IIEpEHOCa B
IJIOTHBIX M pa3peKEHHBIX ra3ax;
MepBOe U BTOPOE Hayasa
TEPMOJUHAMUKH; IOHUMATh
MPUHLIMIIBI TEPMOJIMHAMUKH U
(bu3nvecKre OCHOBBI pabOThHI
TEIJIOBBIX U OXJIAXKIAIOIINX
MAIINH; CMBICIT
TEPMOJUHAMHYECKHUX
MOTEHLIMAJIOB U yCIOBUS
paBHOBecus (as.

'YMeTh paccuuThIBaTh
[PaBHOBECHbIE 1 KHHETHUECKHE
MapaMeTpsl MOJIEKYIJISIPHBIX
CHUCTEM Ha OCHOBE
MOJIEKYJISIPHBIX PaclpeaeIeHU;
AHAJIM3MPOBATH OCHOBHBIE
YPaBHEHHUS U TEXHUKY pacueTa
(bU3NUECKUX MapaMeTpoB

(k03¢ UIHEHT MOIE3HOTO
IMEUCTBUS U XOJIOAWIbHBII

KO3 PHUIHUEHT, TETITOEMKOCTH)

21




Pe3ynbTaThl 0OCBOCHUS Pe3ynbrarel o0ydenwus mo
00pazoBaTesbHON MTPOTrPaMMBbI Nuaukaropel JUACHMIITIMHE
(KOMIIETEHITNN )

PA3JIMYHBIX TEPMOIUHAMHUYCCKUX
MMPOLECCOB AJId PAa3JIMYHBIX
TCPMOANHAMHUYCCKUX CUCTCM.

[IpenogaBanye TUCIUILUIMHBI IPEAYCMATPUBACT clieAyronue GopMbl OpraHu3aluu ya4eOHOTO
mpolecca: JeKIUHU, MPAaKTUYECKUE 3aHATH, KOHCYIbTAIlH, CAMOCTOSITeNIbHAS padoTa CTyACHTa U
€€ KOHTPOJIb MPENOJABATENSIMU € IOMOLIBIO 3aIaHUH, IK3aMEH.

[TporpaMmoii mpeaycCMOTpPEHBI CIEIYIOIINE BUIbI KOHTPOJIS:

- TEKYIIMH KOHTPOJIb yCIEBAEMOCTH: KOHTPOJIbHBIE PAa0OTHI, 0Os3aTeNbHBIC 3aaHUS IS
CaMOCTOSITENILHOTO PELIeHUs, IOCEIEHUE 3aHATH,

- IPOMECIKYTOYHAA aTTCCTAllUsA: DK3aMCH.

OO0mmas TpyI0eMKOCTh AMCHMILIUHBI COCTaBIsIeT 6 3a4eTHBIX eAuHuIl/216 akageMuyecKkux
YacoB.
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Jluer akryanu3auuu padodeil mporpaMmsl 1o AUCHUIIHHE
«MousekyasipHasi GU3MKa) 10 HANPABJIEHUIO MOJATO0TOBKH
HanpasJjenue noaroropku: 03.03.02 dusuka
Hanpasiennocts (npoguiib): Bce mpoguian

Jara u Ne
XapaKkTeprucTUKa BHECEHHBIX ..
M3MEHEHUH (C yKa3aHUEM MTYHKTOB JJOKYMEHTA) MPOTOKOIA Y4EHOr0
e i y cosera P HT'Y

Ioamnuce
OTBETCTBEHHOI'O
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