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1. HeJII/I H 3a1a4Y1 OCBOCHHUSA JUCIUIIJINHBI

Kypc oOrueii ¢pu3nku siBiasercst OCHOBHBIM B CUCTEME IIOATOTOBKH (M3MKOB. I TaBHas meJib Kypca
ABJIACTCS Cco3JaHue (yHIAMEHTanbHOW Oa3bl 3HAHMH [UI1 HM3y4EHHMsT BCEX paslesioB (DU3HKH,
TEOPETHUYECKON (PM3UKH, CIELMATM3UPOBAaHHBIX KypCOB, Gu3npakTukymoB. Kypc oOuei ¢pusuku
JI0JKEH HOCUTH MHPOBO33PEHUECKYI0 M METOJOJIOTHYECKYIO HAlpaBIeHHOCTb, CHPOPMHPOBATH Y
CTyJEHTOB E€AMHYI, CTPOWHYIO, JIOTMYECKH HENPOTUBOPEUMBYIO  (HU3MYECKYI0 KapTUHY
OKpYXKaIOIeTOo Hac MHpa MpUpoAbl. B Kypce HeEoOXOoIMMO paccMarpuBaTh BCE OCHOBHBIC
SBJICHUS W TMPOLECChl, NPOUCXOJAIIME B MPHUPOJE, YCTAHOBUTH CBA3b MEXAY HHUMH,
chopMyIHpOBaTh OCHOBHBIE 3aKOHBI, MOJyYEHHBIE HA OCHOBE OOOOIIEHUI AKCIIEPUMEHTAIBHBIX
pe3ynbTaroB. Kypc nomkeH colepkaThb KOJMYECTBEHHOE PACCMOTPEHHE KOHKPETHBIX 3ajad,
BBEJICHUE 3JIEMEHTOB CTaTUCTUKU, TEOPUU BEPOSITHOCTEN, KBAHTOBBIX INPEACTABICHUM U T.1.

OcHoBHbIE (HOPMBI H3IOKEHHMsT MaTepuasla Kypca MOJISKYISIPHOM (DU3MKM SBILSIOTCA JICKLIUH,
COMPOBOXKAAEMBIC JIEMOHCTPALMSAMUA  (DUBMYECKUX SIBICHWH M TPOIECCOB, Y4eOHBIX (PUITBMOB,
KOMIIBIOTEPHBIX MOJICNIbHBIX 3KCIEPUMEHTOB; CEMHUHAapcKue (TMPaKkTHUYECKHe) 3aHATHsA, OOIIMi
(Gu3MYeCKHii MPaKTMKyM Ha KOTOPBIX paccCMaTpUBAlOTCS METO/bl pEIICHUs 3ajad, 3aKperuieHHs
JIEKLIMOHHOTO MaTepuaa U Jip.

MonexymnspHast ¢u3uka wu3ydaeT (U3MYECKHE CBOMCTBAa BeEUIECTBA, OOYCIOBICHHBIE €O
MOJIEKYJIIPHBIM CTPOCHUEM, XapaKTepOM JIBU)KEHHsI aTOMOB U MOJIEKYJ M CHJIAaMHM, ACHCTBYIOIIUMHU
MeXy HUMU. OOBEKTbI U3YUEHUSI MOJIEKYJISIPHON (PU3UKU COCTOST M3 OUYE€Hb OOJIBIIOrO YHCiIa
YacCTHUIl U COBOKYIHOCTb TaKOI'O OOJIBIIOrO YHCIIA B3aUMOJCHCTBYIOIMX YaCTUL] 00JIalaeT CBOMMHU
cnenupuIecKuMu 0COOCHHOCTIMHU. OIMHAKOBO CYIIECTBEHHBIMH SIBIISIFOTCS IBE€ CTOPOHBI U3yUYECHHS
MOJIEKYISPHOM (POPMBI ABHIKEHHUS:

1) u3ydyeHue ocoOeHHOCTEN MOJIEKYIIIPHON (POPMBI ABUKEHUS;

2) OBJaJeHUWE METOJAaMM  M3Y4YE€HUs] CHCTEeM MHOTMX  YacTHUIl: CTaTUCTMYECKMM U
TEPMOIMHAMUUYECKUM METO/IaMU.

KoneuHas meJab mnpenojaBaHus MOJEKYJISIpHOH (GHU3UKH 3TO: CIOCOOCTBOBATH
Pa3BUTHUIO Y CTYACHTOB (PU3NYECKOT0 MBILIJIEHHUS, OCBOCHUIO UMH COBPEMEHHON MOJIEKYIJISIPHOI
KapTUHBI MUPA, (POPMUPOBAHUIO MUPOBO33PEHHUSL.

Jist mocTuXeHusl yKa3aHHBIX BBIIIE [eJIe HE0OXO0IMMO PEIIUTh CIEAYIOIIUE 3a1a4M:

1) CcOOOLMTH CTYAEHTY OCHOBHbIE TPHHIMIIBI M 3aKOHBl MOJIEKYJISIPHOM (DU3MKH, U HX
MaTeMaTHYeCKOe BBIPAKEHUE;

2) 03HAaKOMUTh C OCHOBHBIMH (DU3MUYECKUMHU SIBICHUSIMH, METOJaMU WX HAOIIOICHUS |
AKCIIEPUMEHTAIILHOTO UCCIIEA0BAHNS;

3) O3HAaKOMHUTb C OCHOBHBIMH METOJAMM H3MEpPEHHUs] (U3NYECKHX BEIMYMH COBPEMEHHBIMU
¢u3nyeckuMu MpPHOOpPaMH, COBPEMEHHBIMH METOAaMH O00paOOTKH pe3yiabTaTOB HaOMIOAEHUI C
HCHoJIb30BaHeM DOBM;

4) Hay4uTh NMPAaBWIGHO BBIpAXaTh (hU3MUecKHe HIeH, GOpMYIMpPOBaTh M peuiath (GU3NYecKue
3aJ1ayM, OLIEHUBATh NOPAIKH (PU3NYECKUX BEIUYUH, IPOBOINUTDH aHAIIU3 MOJYYEHHBIX PEILICHNH;

5) naTh NpeacTaBleHHUs O TPAHULAX TPUMEHHUMOCTHU MOJeNell U TUIIOTE3 B MOJIEKYJISIpHOU
(u3MKe 1 BMECTE C TeM IPE/ICTaBICHUS U MOHATHE O HEMCUEPIIaéMOCTH MaTepHH;

6) pa3BUTh HHTEpPEC K U3YyUYEHUIO (U3MKH, OpPraHU30BaThb CaMOCTOSTEIbHYIO paboTy
CTY/IEHTOB B ay/IUTOPHH U JIOMA;

OcHoBHBIE TpeOOBaHUA K 3HAHUAM M YMEHUSM, KOTOPBIMHU JOJKHBI OBJAJIETh CTYICHTBL
CryzeHTsI ocne n3y4eHus MOJIEKYIISIPHOM (DM3UKU JOJKHBI 3HATh:

@akThl ¥ onHcaHus (PU3NUECKUX SABJICHUH (B 00beMe POrpaMmBbl).

3aKOHBI MOJIEKYJISIPHON (PU3MKHU M MX TPAKTOBKU M TPAHUIIBI TPUMEHUMOCTH.

BbIBOIBI OCHOBHBIX COOTHOIIEHHUH.

Hcroputo pa3BUTHS MOJIEKYISPHON (PU3UKH.

Bknag u posb 0Te4ecTBEHHBIX (PU3UKOB B Pa3BUTUU MOJIEKYJISIPHOM (DU3HKH.

OCHOBHBIE METO/Ibl HAYYHBIX UCCIICIOBAHUN, TPUMEHAEMBIX B MOJICKYJIIPHON (pu3uKe (runoresa,
MOJIEJINPOBAHUE U T.11.).

7. MareMaTUuecKHil anmapar B MPUMEHEHHUH K OTIMCAHUSAM SIBIICHUM MOJISKY/ISIPHON (PH3HKH.
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8. Meroapl MOCTAaHOBKHM U TPOBEJCHUS SKCIIEPUMEHTOB 10 MOJIEKYJSPHOI (PHU3HKE, YCTPOHCTBO M
oO011e MPUHILIUIIBI SKCIUTyaTaluu (PU3HYecKuX MpruOOpoOB U BCIIOMOTaTeIbHON anmnapaTyphl.

9. Meromuky  pelieHdMss  3ajad = [0  MOJEKYSApHOH  (u3HKe.

10. OcHOBHBIE TIPUHITHITHI COCTABJICHHUS pedepaToB.

Crynent, mocrne u3y4eHust MOJICKYJISIPHON (DU3HKH, TOJDKEH YMeTh:

l. [IpuMmeHsTh TONyYEHHBbIE 3HAHUSA /JIS PEUICHUs KOHKPETHBIX IPOU3BOJCTBEHHBIX, HAY4HO-
NPaKTHYECKUX, IEArOrMueCcKUX 3a1au.

2. Ilonb30BaTbcsi COBPEMEHHBIMH METOJAMHU HW3y4Y€HUS M aHaiu3a, SBJICHHI U IPOLIECCOB
MOJICKYISIPHON (PU3UKH.

3. CamocrosTenbHO (popMynupoBaTh (PU3HUECKHE 3aJaYd UCCIIENOBATEIBCKOrO U IMPHUKIAJAHOTO

XapakTepa, CTaBUTh SKCIIEPUMEHT U COCTABIIATH OTYETHI.

Pemiath cranaapTHbIe 3a/1a4u 110 MOJIEKYIISIPHOM (pr3uke.

Pabotats ¢ nurepartypoii, pedepupoBaTh, KOHCIIEKTHPOBATH U JIeTIaTh COOOIICHHSI.

[TpoBOIUTH aHAIN3 MTOTYYEHHBIX PE3YJIbTATOB.

[Tonp30BaThCs COBPEMEHHBIM MAaTEMAaTHUECKUM allapaToM.

[Tonp30BaThCs 37EKTPOHHO-BBIYUCIUTENBHOM TEXHUKON MPH BHITIOJIHEHHH PACUETOB.

Hcnonb3oBath coBpeMeHHbIE (hr3nueckue nprudopbl, yueOHO-1a00paTopHOe 000pYAOBaHHE.

Jlns  ycBoeHHMs Kypca MOJEKYISApPHOM (U3UKH, CTyA€HTaM HEOOXOAUMO BJa/eTh:

MaTeMaTU4eCKUM armapaToM U HaBbIKAMH IPAKTUYECKOTO IPUMEHEHHSI Pa3/IelIoB MAaTEMaTHUKU:

a) MaTeMaTW4ecKuil aHamus - AuddepeHnnanbHoe U HHTErPajIbHOE HCUHUCIICHHE;

0) anreOpa - BEKTOPHBIC TIOHATHS, ONIEPAILIUU C BEKTOPAMHU;

B) muddepeHnManbuple  ypaBHEHHs - AudQepeHluanbHble  YpaBHEHHS C  Pa3IessIOUIMMUCS
TIepEMEHHBIMU;

I) aHaJUTUYecKas TEOMETPHs - CCTeMa KOOPIMHAT, KpUBU3HA, PAJNYC KPUBU3HBI,

1) ¢usuku - Il 3akon HeroToHa;

€) IpOrpaMMHPOBAHMS - HJIEMEHTHI IPOrPaMMHUPOBAHUS.

A e A

2. Mecrto aucuuminnsl B ctpykrype OIIOII BO

VYyeOnass nucuuiuinHa «MonekynspHas ¢(usuka» BXoauT B 0a3oByro uacTh bioka 1
«Monyne: O6mas ¢u3nka» BKIIOUYEHHBIX B y4eOHBIH IU1aH HampasieHus noaroroku 03.03.02
®dusnka, npopuip «PuU3nKa KOHIASHCUPOBAHHOT'O COCTOSHUS BemiecTBay. JlUMCIUIUIMHA U3ydyaeTcs
Ha IMEepBOM Kypce BO 2 cemectpe. JlMcUMIIMHA TpPENoAaeTcs MO CpeACcTBaM YTEHHUS JIEKIUH U
IIPOBEJCHUS MPAKTUYECKUX 3aHSATHI.

Ha nexkuusx m3nararorcs OCHOBHBIE ITOJO0XKEHHUS TEOPETUYECKOTO MaTepHala.

[IpakTHyeckue 3aHATHs HalpaBJIEeHbl HA OCBOEHHE OCHOBHBIX CIOCOOOB PELICHHUs 3a1ay I10
JAHHOMY KypcCy.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHHS COJCPKAHUA IHCUMIIUHbI

[Iporiecc M3ydyeHus TUCHMIUIMHBI HamNpaBieH Ha (OPMUPOBAHHE HJIEMEHTOB CIIEAYIOIIMX

komneTeHMi B coorserctBuu ¢ ®I'OC BO u OITOII BO no jaHHOMY HanpaBiIeHUIO IOTOTOBKU:

OIIK-2 cnocobeH MpoBOIUTH HAayuyHble HCCIEAOBAHUS (UINYECKUX M KUBBIX OOBEKTOB,

CHCTEM H IPOLIECCOB, 00pabaThIBaTh U MPEJCTABIATH SKCIIEPUMEHTAILHBIE TaHHBIE;

I[IKC-3.1 Cnocoben mpemnogaBaTh (U3WKYy B CPEIHEW IIKOJIE W CICHHAIBHBIX YYCOHBIX
3aBEJICHUSAX HA  OCHOBE TIOJY4eHHOro  (yHJaMEHTaJIbHOro 00pa3oBaHHMS W HAYYHOTO
MHUPOBO33PEHUS.

B pe3ynbrate 0cBOSHUS NUCHUTUIHHBI O0yUYaIOIIHIACS TOKEH:
3HaTh: OCHOBHbBIE (DU3MYECKHE BEIMYUHBI, MX ONPEICICHUS, CIUHUIBI H3MEPCHHS B
cucreme eauHUI] CH, OCHOBHBIE CHCTEMBI KOOPAWHAT, (PU3NUYECKHUE SBIICHUS, 3aKOHBI U MPOIIECCHI,



MPOUCXOSAIINE B MPHUPOJE, CBSI3b MEXKAY HHMMH, OCHOBHBIE TEOPETHUYECKHE MPEICTaBICHUS U
MoJ1eH (PU3UKH.

YMeTh: TNPUMEHATh TEOPETUYECKHH MaTepuan K aHAIN3y KOHKPETHBIX (U3NYECKUX
CUTyallui, MCIOJIb30BaTh Pa3IMYHBIE METOJbl PEIICHUs TUIHMYHBIX IJs Kypca «MomekynspHas
dusuka» 3amay, aHaJIU3UPOBATH IIOJYYEHHBIE pe3ylbTaTbl M TOJb30BAaThCS OCHOBHON H
JIOTIOJTHUTEIbHOM JIUTEPATYPOU 11O KypCy.

Buanerb: mnpuemMaMyM TIOCTAaHOBKM U TPOBEACHUS (U3UYECKOTO OSKCIEPUMEHTa C
MOCNEAYIOIUM aHaJU30M M OICHKOW TMOJIYUEHHBIX pe3y/lbTaTOB; HaBbIKAMU pabOTHI ¢
COBPEMEHHOM HM3MEpUTENIbHON amnmapaTypod; OCHOBHBIMU MNPUHIMUIAMH aBTOMAaTU3alUUd U
KOMIIBIOTEPHU3AIIMN TIPOIeCCOB cOopa M 00paboTKM WH(GOPMANMK; OCHOBHBIMU 3JIEMEHTAMU
TEXHUKUA O€30MacCHOCTH MPU MPOBEJCHUM SKCIIEPHUMEHTAIBLHBIX HCCIEIOBAaHMNA; MAaTEeMaTUYECKUM
anmapaToM U HaBbIKaMH MPAKTHYECKOTO MPUMEHEHHUS Pa3/IeIoB MATEMATHKH:

- MATEMaTHYECKUI aHAH3 - TU(pPEepeHINaTBHOE U HHTET PAITLHOE HCUHCIICHHUE;

- aiiredpa - BEKTOpHBIE MOHATHSA, ONIEPAIU C BEKTOPaMH;

- muddepeHnmanbapie  ypaBHeHHsT - AuQEepeHIaTbHbIE YPaBHEHHS C  Pa3ICISIOIIIMUCS
MIepEMEHHBIMU;

- aHAJIUTUYECKasi TEOMETPUS - CUCTEMA KOOPAMHAT, KPUBU3HA, PAINYC KPUBHU3HBI;
¢uszuku - Il 3akon HeroToHa; IporpaMMHUpPOBAHUS - SIIEMEHTHI IPOTPAMMUPOBAHHSL.

IIpuoOpecTH OMBIT: CaMOCTOSATEIBLHONH pabOTBI C OCHOBHOM ¥ JIONOJHUTEIBHON
JUTEPATYypol MO Kypcy; OOpaOOTKM, aHaiW3a M OILICHKH, IIOJYYCHHBIX B DKCIEPUMEHTE
pe3yabTaTOB; CAMOCTOSITENILHOW PAaOOTHI C JIGKIMOHHBIM MaTepUaioM, YYeOHUKaMH H y4eOHO-
METOIMYECKON JTUTEPATypOil U PEIICHUs JOMAIIHUX 3aJaHHH.

4. Conep:kanue ¥ CTPYKTypa JMCHHUILIMHBI (MOZYJIsA)
Tabauya 1. Cooeporcanue Oucyuniunst (MOOYJis), nepeyerHb OYeHOUHbLX CPeOCmE U
KOHMPOIUPYEMbIX KOMNEeMEeHYULL

Coneprxanue pasjena Kon
No KOHTPOIHP ®opwma
Haumenosanue yemou
paszznen TEKYIIETO
paszznena KOMIIETEHII
a KOHTPOJIS
uu (Uu ee
YaCTH )
1 2 3 4 5
1 Beenenne [penmer  momekymspHoii  ¢wsuxm. | OIK-2 13,
OCHOBHBIE OKCIIEPUMEHTAIBHBIC (DaKTHI, [KC-3.1 | CP, K, T,
KP
CBUICTEIBCTBYIONIAE O  JHCKPETHOM
CTPOEHHUH BEIIECTBA. TeruioBoe
TIBYKEHHE c TOYKH 3peHHs
MOJIEKYIISIPHBIX MIpeICTaBIICHUH.

Macmradbpl  (U3MYECKMX BEUYUH B
MOJICKYJSIDHOM ~ Teopuu. Maccel U
pasmepbl  Mojekya. Yuceno Asorampo.
OcoGenHoctu MEXMOJIEKYISIPHOTO
B3aUMO/ICHCTBUSI. ArperatHbie
COCTOSIHUSL UM XapakTep TeIIOBOIO
JBIDKEHUS B Traszax, JKUIKOCTAX U
TBEPJIBIX TENIax.

2 Crarncruyeckuii Cratuctuyeckue 3akoHomepHoctn u | OIK-2 | P3, 13, T,




[IOIXOJT K OIIMCAHUIO
MOJIEKYJISIPHBIX
SIBJICHUH.

OMMCAHUE CHUCTEMbl MHOTHX YacTHII.
Makpockoruueckoe u
MHUKPOCKOITMYECKOE COCTOSIHUE CHCTEM.
MornekynspHast

COBOKYITHOCTb YaCTHIL XU KaK CILJIOIIHAA

CHCTEMA KakK

cpeaa. TenmoBoe PaBHOBECUE CHUCTEM.
VcnoBus PpaBHOBECHA.

ITKC-3.1

K, KP

U neanoHblii ras.

Mogens uaeampHOro rasa. PaBHOBecHOE
MIPOCTPAHCTBEHHOE pacrpenenenue
YaCTHIL UJICATBHOTO rasa.
bunoMuHanbHOE pacripenenesHie
(pacnpenenenue bepnynm).
[IpenenvHble c1ydan OMHOMHUHAIBHOTO
pacnpeneneHus: pacnpeseneHus
Ilyaccoma wu Taycca. @mokryarmu
IUIOTHOCTU HWJeaJbHOro rasza. ManocTb
OTHOCHUTEIIbHBIX (hITFOKTYaIUH.
MonekynsipHas JaBJICHUS
WJICAJTLHOTO Ta3a.

Teopust

OIIK-2
[IKC-3.1

CP, T, K,
P3, 113,
KP

Ilonsarue
TEMITEPaTypBbl.

I IpuHIIMTIBL
TEPMOMETpA.

KOHCTPYUPOBaHHUS
Tepmomerprdeckoe
BEILIECTBO U TepMOMETpHYECKast
BEJIMUMHA.  OMIMPUYECKHE  LIKAJIBI
temneparyp. lllkana Ttemneparyp Ha
OCHOBE CBOMCTB UJACAJIBHOIO rasa.
VYpaBHEHHE COCTOSHUS HUJEATBHOTO Ta3a
(ypaBuenue Knanelipona-MeHneneesa).

OIIK-2
[IKC-3.1

P3, /13,
CP, T, K,
KP

Pacnipenenenune
MOJIEKYJI ra3a o
CKOPOCTSIM.

Pacnipenenenune Makcsenna.
XapakTepHblE  CKOPOCTH  MOJIEKYIL.
[IpyHIMDT  €TAIBHOTO  paBHOBECHSI.
Hauseposrtaeniuas, CpenHsis 51
CPEAHEKBAPAaTUYHAsT CKOPOCTH MOJIEKYJI
raza. Pacmpenenenne  Moinekyn 1o
KOMITOHEHTaM CKOpOCTEM.
OKcnepuMeHTaIbHas IIPOBEpKa
pacnpenenenuss Makcseia.

OIIK-2
IIKC-3.1

W neanpHbIi ra3 Bo
BHEIITHEM
MOTEHIIMATLHOM
ToJIe.

Pacnpenenenue bonbimana.
Bbapomerpudeckas dbopmyna.
Pacnpenenenne Maxkcgenna-bonbliMana
1 €T0 SKCIIEPUMEHTATIbHAS TTPOBEPKA.

OIIK-2
[TIKC-3.1

P3, /13, T,
K, KP

bpoynosckoe
JBHKCHHUE.

CronkHoBeHHE MoOJIeKya B rase. JlnvHa
CBOOOIHOTIO npobera. Yacrora
COyZapeHUH. lNazoxuHeTHUECKMi
muamerp.  PaccesHne  MONEKyISpHBIX
IIy4KOB B raze. Teopema 0 paBHOMEPHOM
pacripesielieHud KMHETUYECKON SHEPrUH
1o CTeneHsM cBoOoJbl. bpoyHOBCKOE
nerkenue.  QPopmyna  DHWHIITEWHA.
Onsitel  Ileppena mno  onpezneneHuro
yucia ABoraapo.

OIIK-2
[TIKC-3.1

P3, /13,
PK, T, K,

SIBneHus nepexoca.

IlonsTHe o PCIIAaKCAlIMOHHBIX TMPOHECCax B

OIIK-2

P3, 13,




MOJICKYJSIPHBIX ~ cucTemMax. Jluddysus:
3akoH Puka. BHyrpeHHee TpeHue
(mepeHoc mMIysbca): 3akoH HproToHa-
Crokca. TemionpoBOAHOCTb:  3aKOH
®dypbe. YpaBHEeHHE TiepeHoca. fBieHue
repeHoca B ra3ax. Casi3b
KOX(PUITMEHTOB nepeHoca c
MOJICKYJISIPHO-KHHETUYCCKUMU

XapaKTepucTMKaMu  raza.  SIBieHue
IepeHoca B pa3psHKEHHBIX — rasax.

Bakyym.

ITKC-3.1

CP, T, K,

TepMoauHaMHUueCcKu
U moaxon K
OIMMCaHUIO
MOJIEKYJISIPHBIX
SIBIICHUH.

TepMoaunamMuueckue napameTphl.
HyneBoe Hauyamo TepMOAMHAMHKH.
[lonsitue TEPMOJIUHAMUYECKOTO
paBHOBECHSI. [TpuHMn
TEPMOIMHAMUYECKOI aJIUTUBHOCTHU.
dusnueckne OrpaHUYCHUS
TEPMOIMHAMUYECKOU TEOPUHU.
KBazucraruueckue IIPOLIECCHI.
OOparumble 1 HeOOpPAaTHUMBbIE IIPOLIECCHI.

OIIK-2
ITKC-3.1

P37 H39 T)
K, KP

10

[TepBoe Havano
TEPMOJIMHAMUKH.

TemoeMKoCcTh cUCTEMBIL.  TerIoeMKOCTb
uaeanbHOro rasza. CBsi3b TEIUIOEMKOCTH
rasa C 4UCIOM CTerneHed CBOOOJIbI
MOJIEKYJI. YpaBHeHue Maiiepa.
[TommTponuueckuii mpouecc. Y paBHEHUE
IIOJINTPONBI M €0 YacTHbIE CIIydau.
Kiaccuueckass Teopusi TEMIOEMKOCTH
TBepAbIX Tell. 3akoH [ltononra u Iltu.
DyHaMEHTaJIbHbIE TPYAHOCTH
KJIACCUYECKON TEOPHH TEIIOEMKOCTH.

OIIK-2
[IKC-3.1

P3, JI3,
CP, K,
KP

11

Huxmmueckue
IIPOLIECCHI.

[IpeoOpa3oBaHue TEIIOTEI B PadoOTY.
Harpesarens, pabouee Telo,
xonouiabHUK. KoaghduuueHt nonesHoro
necTBus. TeIioBoM  JBUTATEllh |
xojoaunpHas MammHa. [{ukn Kapao u
ero KII/I.

OIIK-2
[IKC-3.1

P3, JI3,
CP,K, T,
KP
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Bropoe nayano
TEPMOJAVHAMUKH.

e TEOPEMBI KapHno.
TepMoauHaMUUecKasi IKajla TEMIEPaTyp
U €€ TOXAECTBEHHOCTb MHJICAIbHO-
ra3oBoi HIKaJe. Hecrannaptabie
€IMHMLIBI  M3MEPEHMs]  TEMIIEpaTyphI.
HepasenctBo Kiaysuyca. Bropoe
Hayajuo TEPMOJANHAMUKH.
®opmymupoBka Kitayznyca m Tomcona
(KenpBuHa). VIX SKBUBaJIEHTHOCTB.

OIIK-2
[IKC-3.1

P3, /13,
CP,K, T,

13

ITonsiTHe HTpONIMMN
TEPMOJANHAMUYECKON
CUCTEMBI.

3akOH BO3PACTaHHsS JHTPOIIMM B
HEPABHOBECHOU M30JIMPOBAHHOM
CHCTE€ME. OHTPONHS M BEPOATHOCTE.
MuUKpoO- U MakpO-COCTOSIHUSL CHUCTEMBI.

TepmoauHamuueckast BEPOSTHOCTb.
[TpuHnun BbonbsiMmana.
CraTtucTtudeckas MHTEpIpeTalus

OIlK-2
[IKC-3.1

P3, 3, T,
K, KP




BTOPOro Hayajia TCpMOJMHAMUKH.

14 PeannHble ra3el 1
JKUIKOCTH.

Peampubie  Tazel.  U3orepmbl  Amara.
YpaBHeHue Ban-nep-Baannsca.
Buytpennss oHeprus rasa Ban-nep-
Baansca. M3otrepmbl Ban-nep-Baanbca.
Kputnueckoe — cocrosame.  OOGmactb
IBYX(a3HbIX COCTOSIHUI.
MeracTaOuiabHbIC COCTOSIHUSI.
Kputnueckue mnapamerpsl rasza Ban-
nep-Baanbca. 3aKOH COOTBETCTBEHHBIX
cocrosHuid.  CWIbl  MOJEKYJSIPHOTO
B3aumoeicTus. Ilorenuman Jlennapaa-
Jbxonca. DOddexr Jxoynsa-Tomcona.
MeTtozp! oTydeHHsI HU3KUX TeMIIeparyp.

OIIK-2
ITKC-3.1

15 [ToBepxHOCTHBIE
SIBJICHUS B
KUIKOCTSX.

Koaddunment MTOBEPXHOCTHOTO
HaTsbkeHus. Kpaeonr yroan. /[laBieHue
MOJl HMCKPHUBJICHHOH  IOBEPXHOCTHIO
KUJKOCTH. dopmyna Jlamunaca.
KanuisipHbie siBIICHUSI.

OIIK-2
[IKC-3.1

P3, 13,
CP, K, T,
KP

16 TBepuple Tena.

Kpucramumueckue u
cocrosiHus.  Kpucramisl
KpUCTAJJIOB.  DJIEMEHThl ~ TOYEYHOM
CUMMETpPUH, IUIOCKOCTb CHUMMETPHH,
LEHTP WHBEPCUM, HWHBEPCUOHHAs OCb
CUMMETPHH, 3E€pPKaJIbHO-IIOBOPOTHAS OCh
CUMMETPHH. Tpancisanus 51
TPaHCISLMOHHAS CUMMETPHUSL.
Kpucrammmueckas pelIeTKa.
OneMeHTapHass  sueiika. CHHTOHMM.
Pemerka bpase. Unaexcel Muepa.
N3oMmopdusmMm U mOTUMOPQU3IM.
®da3wl nepeMeHHoro cocrana. JledexTs
B kpucramuiax. Jucnokauuu. [lonstue o
KHUJKUX KpUCTaUIaX.

amop(HbIe
Cummerpus

OIIK-2
IIKC-3.1

P3, 113,
CP,
T,K, P,
KP

17 ®da30BbI€ NEPEXObI
IIEPBOTO U BTOPOTO
pona.

dasa. Knaccudukanus (azoBbIxX
TepexoIoB o Opendecry.
TepmonuHamudeckuii moteHman [ udoca
Kak ¢QyHkimMs coctosHus. Da3oBble
[IEPEXObl IEPBOrO poja. YpaBHEHHE
Knaneiipona-Knaysnyca. CkppiTas
TeIIoTa mepexona. TpoilHas TOYKA.
@da3oBble IEpPEXOABI BTOPOrO  POJA.
AHOManuu TEIIOBOrO PaCUIMPEHUS IIPU
(ha30BbIX MEpexoax.

OIIK-2
[IKC-3.1

P3, /13, T,
CP, K, KP

B rpade 4 npuBoasTcs mianupyembie (OPMBI TEKYIIETO KOHTPOJIS: JOMAIllHee 3aaHue
(13) manucanue pedepara (P), komnokBuym (K), pyoexnsiii koutpons (PK), Tectuposanue (T),

camocTtosTenbHas padota (CP), pemenue 3anay (P3), koutponbnas padota (KP) u 1.1.

Crpykrypa aucuuniusbl (moay.s) «MoJiekyasipHas puznka»
Tabauya 2. O6mas TpyJ0€MKOCTh AUCITUIUTHHBI COCTABIAET 5 3a4eTHBIX eauHuI] (180 yacon)

Bun pabotet ‘

TpynoeMKOCTh, 4acoB




1-b1ii cemecTp Bcero
OO0uiasi TPy10€eMKOCTh 180 180
KonTakTHas padora: 126 126
Jlexyuu (J1) 54 54
Ilpaxmuueckue sanamus (113) 72 72
CamocrosiTeibHAs padoTa, B TOM 4YHcJie KOHTAKTHAS
padoTra: (mpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO 27 27
MaTepuaia U MaTepuana y4eOHUKOB U y4eOHBIX MIOCOOUH,
MOJIFOTOBKA K MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)
Konrponsnas padora (KP) 5 5
CaMOCTOSITEIbHOE U3YUYCHHUE Pa3JIeNIOB 17 17
Pedepar 5 5
IloaroroBka v NpoOX0kKACHUE MPOMEKYTOUHOU 27 27
Bu uToroBoro KOHTpOJIS IK3aMCH 9K3aMeH

Tabnuya 2. Jlexyuonnwvie 3anamus

Ne
JeKIMH

Conep:xanue JeKuii

1

1. Beenenue. [IpenMer Mos1eKyISIPHOI (PUBHKH.

- OTPEOHOCTH POU3BOACTBA, BOSHUKHOBEHHNE U PAa3BUTHE MOJICKYIISIPHON (PU3HKHL;

- BKJIAJ{ OTEUYECTBEHHBIX YUCHBIX B Pa3BUTHE MOJIEKYIAPHON (PU3UKH;

- pa3BUTHE HEKOTOPBIX pa3aeioB MoJeKysipHor ¢pu3uku Ha DO KBI'Y;

- OCHOBHBIE 33J1auMl, IPeIMET MOJIEKYJISIPHON (PU3MKH, €€ TI0JI0XKEHUE B Py IPyrux
(U3MYECKUX U €CTECTBEHHBIX HaYK.

2. Metoasl MOJeKyIsIpHOM (u3uku. MeToapl pacCMOTPEHHsS] CHCTEMBbl MHOTHX

YaCTHLI.

- HEKOTOPBIE TIOHATHUS ¥ ONPEICIICHUS;

- MAacchl aTOMOB M MOJIEKYJ, pa3MeEpPbl MOJIEKYJ, KOJIMYECTBO BEILECTBA, YHUCIIO
ABoraspo;

- arperaTtHble COCTOSIHMSI M XapakTep TEIUIOBOIO JBHKEHHUS B ra3ax, XUIAKOCTIX M

TBEP/BIX TEJax;

- MOJIENb UJICATIbHOTO Ia3a;

- METOJIbl PACCMOTPEHUSI CUCTEMbI MHOTUX YACTHI[: TUHAMUYECKUN, CTATUCTUYECKUH,

TEPMOJMHAMUYECKHUH.

Tema 1. CTaTHCTHYECKUH NTOAXO0/ K ONIMCAHUIO MOJIEKYJISIPHBIX SIBJICHHIA.
3. MaremaTHuecKHii anmapaT CTaTUCTUYECKON TEOPUH UACATBHOTO rasa.
- NJICATbHBIN Ta3 - MOJIEITb MPOCTEUIIICH CTATUCTUYECKON CUCTEMBI,

- cTyyaifHble COOBITHS, CITydaifHble BETMUMHBL;

- TEOpEMa YMHOXKEHUS BEPOSTHOCTEM;

- TEOpEMa CII0KEHUS BEPOATHOCTEM.

4. OyHKIWMS pacrpeaeseHus: BEpOSITHOCTEN.

- CpeiHee 3HaYCHHE CIIy4aiiHOM JUCKPETHOU BEINYMHBI,

- Cpe/iHee 3HAUEHNE HEITPEPBIBHO M3MEHSIOLIECS BEJTMYHHBL,

- Ucrepcus U QIIyKTyarws;

- hyHKIWS pacTipeieieH sl

5. MaKpOCKOHI/I‘-IGCKOC U MUKPOCKOIMNYCCKOC COCTOAHUA CUCTCMBI.
- MAKpOCOCTOSHHE;

- PaBHOBCCHOC COCTOSAHUC,

- MUKPOCOCTOSHHUC,
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- CTATUCTHUYECKUI aHCaMOJIb CUCTEMBI,

- MUKPOKaHOHHYECKHUI aHCaMOJIb.

6. IToctynar paBHOBEPOATHOCTH U 3ProAUYECKasi TMIIOTE3a.

- pa3nMuue MUKpOCOCTOAHUM. [IocTynar paBHOBEPOATHOCTH;
- cpefiHee 1o aHcaMOlIIo;

- CPEZIHEE 110 BPEMEHH;

- 3proU4ecKasi TUIoTe3a.

7. BeposTHOCTh MAaKPOCOCTOSTHUSL.

- 3JIEMEHTbl KOMOUHATOPUKHY;

- pacdeT BEpOSTHOCTH MaKPOCOCTOSHUS;

- dopmyna CtupiuHra;

- popMyIa I BEPOSITHOCTH MaKPOCOCTOSTHHUSI.

8. bunomunanbHOe pacnpenenenue. OIyKTyaluu.
- OMHOMHHAITLHOE PaCIIPE/ICIICHIE;

- ipezenbHbIe GOpMbI OMHOMUHATIBHOTO pacmpeneneHus: pacnpenenenus Ilyaccona u
l"aycca;

- GIIyKTyaluu IOTHOCTH UEaIbHOTO Ta3a;

- MaJIOCTh OTHOCHTEIIbHBIX (DITYKTYaIHiA.

9. Pacnpernenenue MOJIEKYI 110 CKOPOCTSIM.

- ¢yHKIMS pacnpeneneHus MakcBemuia 1Mo aOCOIIOTHOMY 3HAUEHHIO CKOPOCTH
MOJIEKYIT;

- GYHKIMSI pacrpeieNieHNs] MOJIEKYJI IO KOMIIOHEHTaM CKOPOCTEH;

- pacnpeieNieHue 10 KUHETUYECKON SHEPTUH MOJIEKYIT;

- rpadudecKoe n300pakeHue PYHKIHMIA pacripeaeICHus;

- YCIIOBUSI HOPMUPOBKHU (DYHKLIMH pacrpeeneHus.

10. XapakrepHble CKOPOCTH pactpeneneHus Makcsesia.

- cpeHsist apupMeTHIecKas CKOpOCTb;

- CpenHss KBaJIpaTHYHasi CKOPOCTb;

- HAaUBEPOSITHEHILIAs! CKOPOCTD;

- hopmyna pacripeneneHnuss MakcBemia B OTHOCUTENIBHBIX CKOPOCTSIX;
- IPUHLIMI JETAIbHOTO PABHOBECHS

11. DkcniepuMeHTabHAS TPOBEpPKa pactpesesieHns MakcBera.

- onbIT LITepHa, (CaMOCTOSATENBHO);

- onbIT lITepHa, Mcrepmana, CumrncoHa.

12. VneanbHbli ra3 BO BHELIHEM OTEHIIUAIBHOM I10JIE.

- atMocdepa IJIaHeT;

- bapomeTpuueckas hopmyia;

- pactipenenenue bonbiMana;

- pactipenienenue MakcBenia-bonbiiMana 1 ero sKcriepuMeHTaIbHast TPOBEPKa;
- pactipenenenue [ 'no0ca.

13. Kunetndeckue XapakTepUCTHKH MOJIEKYISPHOTO JIBIKCHUS.

- CTOJIKHOBEHHMS MOJIEKyI B raze. CeueHue paccesHus (IIONepeyHoe CEUEHUe);
- JNTMHa CBOOOTHOTO Mpobera;

- 4aCTOTa COyIapEHUM;

- TA30KMHETUYECKUI TUaMETD;

- paccesHHE MOJEKYISIPHBIX IIYYKOB B rase. OKCHEpHUMEHTAIbHOE OIpeesieHHe
CEYEHMsI pacCEsSHMSL.

14. MonekymnsipHasi TEOpUS TABJICHUS UICATHHOTO rasa.

- OCHOBHO€ YpPaBHEHHE KUHETHUECKON TEOPHUH Ta30B;

- ypaBHeHue Kinaneiipona-Meneneena;

- 3akoH JlasibTOHa;

- 3aKOH ABOTaJIpo.
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15.  TlonsTue TemmnepaTyphbl.

- TEPMOMETPHIECKOE TEJI0, TEPMOMETPUYIECKAsI BETMINHA;

- SMIIUPUIECKHE IITKAJTBI TEMITEPaTyp;

- [IKaJIa TeMIeparyp Ha OCHOBE CBOMCTB WACAIBLHOIO ra3a;

- TEPMOMETHI,

- TepMOJWHAMHUYECKas IIKalla TeMIepaTyp M €€ TOXKICCTBEHHOCTh IIKale
UJICaJIbHOTO Ta3a.

16. Pacnpenesnenyie SHEPrUM MO CTETICHSIM CBOOOIBL.
- YUCJIO CTETIeHEel CBOOOIbI MOJIEKYIT;

- TeOpeMa O PaBHOPACIIPEACTICHIN SHEPTHH 110 CTETICHSIM CBOOO/IBI.
17. BpoyHOBCKOE ABHIKEHHE.

- KAYECTBEHHOE OOBSICHEHUE SIBJICHHS,

- Teopust DiHIITEeHHA - CMOITYXOBCKOTO;

- onibIT [leppena o onpeneneHuto yncia ABorajpo.
Tema 2. sIBy1enusi nepeHoca.

18. Tuddysus.

- siBienue uddyzum;

- 3akoH DuKa;

- HecTaroHapHasi tuddysus

10

19. Cranmonapuas muddy3us.
- craumoHapHast 1uddysus. Koabduument nuddysuu;
- camo(hpy3us;
- B3auMHas1 TP Py3usi;
20. BHyTpeHHE TpEeHHUE Ia3oB.
- OTIIBITHOE 0OOCHOBAHHUE BS3KOCTHU TA30B;
- 3akoH HrroTOHA;
- BBIBOZ (hOpMYJIBI JUTs KO3(h(hUIIMEHTA BSI3KOCTH;
- HE3aBUCUMOCTH KO3(D(DUIMIEHTA BSI3KOCTH OT JIABJICHUS

11

21. HecraumoHapHas TEIUIONPOBOAHOCTb.

- SIBJICHHE TEIUIONIPOBOAHOCTH B ra3ax;

- 3ak0H Dypsbe;

- HecTalMoHapHask TETUIONIPOBOIHOCTE;

22.CrarrioHapHas TeTuIonpoBOAHOCTh. KoadduimeHT TermionpoBoaHOCTH.
23. Ces13p MexIy KOd((hHUIMEHTaMU TTepeHoca

12

24. @usnueckue SABICHUS B Pa3psUKEHHBIX Ta3ax.

- BaKyyM;

- SIBJICHUSI IEPEHOCA TIPU MAJIBIX 1aBJICHUSIX;

- cocyn Jlproapa.

25. SlBneHus mepeHoca B TBEPABIX TelaX M JKUAKOCTSIX (CaMOCTOSATENBHO,
KUHOQUIIEM).

26. OcCHOBBI BaKyyMHOH TEXHUKHU (CAMOCTOSITENILHO, KHHO(PUIIEM).

- IpUHIUT paboThl POPBAKYYMHOT'O HAcOCa;

- IpUHLUI paboTh! U dy3MOHHOTO Hacoca;

- IPUHIUT pabOThI BHICOKOBAKYYMHBIX HaCOCOB;

- MmaHoMeTp Mak-Jleona;

- DIIEKTPUYECKUI MAHOMETD;

- NOHU3ALIOHHBIN MaHOMETP.

Tema 3. TepmoagiHAMUYeCKHUH METO/.

27. TlepBoe Ha4yaI0 TEPMOJMHAMUKY.

- TEPMOJJMHAMUYECKHE ITapaMeTphl;

- IOHATHE TEPMOJUHAMHUYECKOT0 paBHOBecus. HyneBoe Hayallo TepMOIMHAMUKY;

- arieMeHTapHas padora. Pabota - ¢pyHkmms mporiecca;
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- TIOHSITHE TEPMOTMHAMUYECKOTO PAaBHOBECHS;
- TEIJIOTA;
- BHYTpEHHsIS SHeprus. BHyTpeHHsIs SHeprus Kak (PyHKIIUS COCTOSHHUSI.

13

28. uddepenumansapie Gopmbl 1 TOMHBIE T depeHIansL.

- muddepeHnanbHbIe (JOPMBI,

- mojHbIe U depeHtmansL.

29. OO6parumeble 1 HeoOpaTUMBIE ITporiecchl. KBazucraTnieckre mporecchl.
30. TernoeMKOCTb.

- TETUIOEMKOCTh CHCTEMBI;

- TEIJIOEMKOCTb MJICATFHOTO Ta3a [PU MMOCTOSTHHOM 00BbeMeE;

- TCIINIOEMKOCTh HJACAJIBHOI'0O TIa3a IHIpu IIOCTOAHHOM [JaBJICHHMH. ypaBHeHI/IC

Maiiepa;
- CBSI3b TEIJIOEMKOCTH HEATBHOIO ra3a ¢ YMCIIOM CTeNeHel cBOOOIbI

14

31. [Ipouieccel B uneanbHbIx razax. Pabora mpu usorpoieccax.
- 1300apHUECKUIA TTPOLIECC;

- N30XOPUYECKUH ITPOLIECC;

- I30TEPMHUYECKHI MPOILIECC;

- aTMa0aTUIECKHIA TIPOIIECC;

32. TlosMTpOIMYeCcKHii mpoIecc.

- YpaBHEHHE NOJIUTPOIIbI;

- IOKa3aTelb MOIUTPOIIbI;

- paboTa Mpy NOJIUTPOITMUECKOM IPOLIECCE

15

33. Iuxi Kapno. L{pkmnyueckue mporeccsl.
- o0paTUMBbIe ¥ HEOOPATUMBIE MTPOIIECCHI;

- PaBHOBECHBIE U HEPABHOBECHBIE IIPOLIECCHI;
- mpeoOpa3oBaHue TEIUIOTHI B paboTYy;

- HarpeBsaTesb, paboyuee Teo, XOJOAUIbHHK;
- K03 GUIMEHT TOJIE3HOTO JEHCTBUS;

- TETUIOBOH JIBUraTelb U XOJOAMUIbHAS MAIlINHA,;
- ik Kapuo u ero KII/I.

34. Teopemsl KapHho.

- 00patHbIi nuki KapHo;

- mepBast Teopema KapHo;

- BTOpas TeopeMa KapHo.

16

35. Bropoe Hadano TepMOJMHAMUKH.

- IPUBEACHHAS TEIUIOTa U HepaBeHCTBO Kitaysuyca;

- DHTPOIHUS;

- MaTeMaTU4YeCcKoe BbipakeHue II-ro Hayama TepMOIMHAMUKH.

36. BeruncieHnue u3MeHEHHs SHTPOITUH B Pa3IMYHBIX TPOIIECCaX.

- CBOOOTHAST PHEPTUS CUCTEMBI,

- I3MEHEHHE YHTPOIUU MPH (Ha30BBIX MPEBPAIICHHSIX;

- BBIPAKEHUE JUIsl I3MEHEHHWS SHTPOIIUY UI€ATIBbHOTO Ta3a MIPH NU30IPOIECCAX.

17

37. CBs3b SHTPOMUU U TEPMOAUHAMUYECKON BEPOSITHOCTH.

- 3aKOH BO3pacTaHUs SHTPOIHMH B HEPABHOBECHOW M30JIMPOBAHHON CHCTEME;
- craTrcTHYeckuii xapakrep Il Hadana TepMoAMHAMUKYL;

- (hopmyma bonpimana;

- OOBbEKTUBHBIN XapaKTep CTATUCTUIECKUX 3aKOHOMEPHOCTEIH;

- rpaHubl npuMeHeHns 1l Hayana TepMOJMHAMUKYN U KPUTHKA «TEINIOBOM CMEPTH

BCCJICHHOIY.

38. TepmoanHaMu4ecKue MOTEHITUABI.
- BHYTPEHHSIS1 SHEPI U,

- CBOOO THAS DHEPTHS,;
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- SHTAJIBIINSE
- CBOOOHAS SHTAJIIIHS;

- OOJIBIION TEPMOIUHAMHYCCKUI OTEHIHAIT;
- KPUTEPHUU YCTOMYUBOCTU CUCTEMBL.

18

Tema 4. PeajbHbIe ra3nl 4 :KUAKOCTH.

39. PeanbHnsble ra3sl. [lepexo n3 ra3000pa3HOTO COCTOSHHUS B )KHIIKOE.

- CHJIbI MEKMOJIEKYJISIpHOTO B3auMoencTBus. [lorennman Jlennapnaa-/xonca;
- OKCIIEPUMEHTAIbHBIE U30TEPMBI peaIbHOTO ra3a. buHoas.

40. VYpasuenue Knaneitpona-Kiaysuyca.

- TeMIIepaTypHasi 3aBUCUMOCTb TUIOTHOCTH ra3a;

- KPUTHYECKAs OTTAJICCIICHITHSI.

41. VYpasuenue Ban-nep-Baanbca.

- u30TepMbl Amara, ux oObsICHEHHE;

- Temneparypa bowis;

- (hM3NYECKUI CMBICT TapaMeTPOB, BXOASAIINX B YPaBHEHUE COCTOSHHS;

- ypaBHeHue Ban-nep-Baanbca s oqHOro MoJis U Ji1s 11000r0 KOJIMYECTBA rasa.

19

42. W3orepmbl Ban-nep-Baanbsca. Kputnueckoe cocrosiHue.

- n3otepmbl Ban-nep-Baanbca;

- CpPaBHEHHE HIKCIIEPEMEHTANIbHBIX U BaH-1ep-BaanbCcoBbIX n30TepM;

- KPUTHYECKHE IIapaMeTpbl M MX CBs3b C IIOCTOSHHBIMM B ypaBHEHHMH Ban-nep-
Baanbca;

- ypaBHeHMH Ban-nep-Baasbca B NPUBEACHHBIX — IapaMmerTpax»,  3aKOH
COOTBETCTBEHHBIX COCTOSIHUM.

20

43. Buytpensss sHeprus peanbHoro rasza. ekt xoymnsa-Tomcona.
- BHYTPEHHSIS] SHEPTHSI MOJIsl PEaIbHOTO rasa;

- aIMabaTUIeCcKOe paclIiPeHNUEe PEATHHOTO Ta3a,

- a¢dext [Lxoynsa-Tomcona;

- KpUBasi ”THBEPCHUH.

4. Cxwkenne Tr1a30oB. [lomyyeHne HU3KUX TeMmrmeparyp (CaMOCTOSITENBHO,
KUHODUIIBM).

- METOJ TPOTUBOTOYHOTO OOMEHA;

- METOJI MATHUTHOT'O OXJIQXKICHHS.

45. OObeMHEBIEC CBOMCTBA JKUIKOCTEH.

- peaIbHBII ra3 v )KUJIKOCTh. MOAeIb KUIKOCTH;

- BSI3KOCTb;

- CKMAEMOCTb.

21

46. IloBepXHOCTHBIE CBOMCTBA KUAKOCTH.

- K09(pGUIIMEHT TOBEPXHOCTHOTO HATSHKEHUS H CBOOOJHOW TMOBEPXHOCTHOU
SHEPTUH;

- MEXaHU3M BO3HUKHOBEHUS MIOBEPXHOCTHOTO HATSKCHUS;

- IPOSIBJICHHE TIOBEPXHOCTHOTO HATSXKEHMSL.

47. YcnoBus paBHOBECHS Ha TPAHUIIE IBYX CPE]I.

- TpaHUIIA MKy TEKy4YlMHU (a3aMu;

-TpaHMIIa MEXKIY KUJIKOCTHIO U TBEPBIM TEJIOM,;

- IaBJIEHUE M0]1 HICKPUBJICHHOM MOBEPXHOCTHIO KUAKOCTH. YpaBHeHue Jlaracca;
- KalWUTSIPHBIC SIBJICHYIS,

- [ToBepXHOCTHO-aKTHBHBIE BEIIECTBA

22

48. VcnapeHue v KUTICHUE KHUIKOCTH.

- JaBJICHWE HACBIIICHHBIX IapOB HAaJ HCKPHUBIEHHOM MOBEpPXHOCThIO. Popmyna
Tomcona;

- UCTIApEHHUE U KUTICHUE KUJIKOCTH;

- ypaBHeHue Kitaneiipona-Kinaysuyca;
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- (ha3oBas nuarpamMMa CUCTEMbI KUIAKOCTh-I1ap;

- MeTacTaOHJIbHBIE COCTOSHUS;

- my3bIpbKoBas kamepa. Kamepa BuibcoHa (caMoCTOSATENBHO).

49. PactBopsl. XKuakue pacTBopsbl.

- OCHOBHbIe MNOHATHA. MneanbHble W peanbHble pPacTBOPBL. TepMoaMHaMHYECKas
KJ1accu(UKaLus KUAKUX PACTBOPOB;

- 3aKOHbI Payis;

- 3aKoH ['enpu;

- 0COOEHHOCTH KHITEHUsI )KUJIKUX PACTBOPOB.

23

50. Kupgkue KprCTaILIBI (CAMOCTOSITEbHO, KHHO(DHIBEM).
- CMEKTHKH;

- HEMATHKUY;

- XOJIECTCPHUKH;

- CBOWCTBA U MMPUMEHEHHUE KUIKUX KPUCTAIIIOB.

51. Ocmotuueckoe AaBieHHe (CaMOCTOSITENIBHO).

52. XuMudeckuii OTEHIIMA U paBHOBECHE ¢a3.

53. TlpaBuna ¢a3 I'n66ca.

24

54. ®azosbie nepexonsl | u I poma. da3zoBbie nuarpamMmbl OJHOKOMITOHEHTHOM
CHCTEMBL.

- paza. Kinmaccudukanus $ha3zoBbeix nepexonos no Dpendecry;

- (hazoBBIE TIEPEXO/IBI TIEPBOTO POJIA;

- ypaBHeHue Kitaneiipona-Kiaysuyca;

- IJIaBJIEHUE U KpucTayum3anus. CKpbITas TEIUIOTa NEPEX0/1a;

- MCTIapeHHE JKUJIKOCTEH U KOHJICHCalYs 11apa;

- MiCTIapeHHe TBEP/IbIX Tel (CyOomumanusi):

- TpOMHas TOUKA, KpUTHUYECKasi TOUKA;

- azoBble nepexopl 11 poxa;

- CBOMCTBA JKHUJIKOT'O T'€IIHSI;

- aHOMaJIMH TETJIOBOTO pacIIMpeHus Mpu (a3oBhIX MEpexoaax MepBoro poja.

25

Tema 5. Cnnasbl.

55. Crinasbl. JlpuarpaMmbl COCTOSTHUN OMHAPHBIX CHCTEM.
- CILJIaBbl;

- AMarpaMMBbl IJ1aBJICHUS;

- DBTEKTHKA;

- TUIIBI JUarpaMM COCTOSIHUSL OMHApHBIX CUCTEM;

- TBepible pacTBOpbl. Da3bl epeMEeHHOro cocTaBa

26

Tema 6. TBepaoe Test0.

56. DneMeHThl TeOMETPUM KPUCTAIIMYECKON pElEeTKH. JIEMEHThl CHUMMETPUU
KpPHCTaJIJIOB.

- KpUCTAJUTUECKHE U aMOpP(HbBIE COCTOSIHUS BEIIECTBA;

- IPOCTPAHCTBEHHBIE PELIETKU KPUCTAILJIOB;

- JIIeMEeHTapHas siuerika. Pemerku bpase;

- CHHTOHUH;

- HHJEKCBI y3J1a, HAIIPaBJICHNUs, INIOCKOCTH B KpucTaiiax. Manekcsl Muiiepa;

- CHMMETpPHS KPUCTAILJIOB;

- JIEMEHTbI TOYEYHOW CHUMMETPUHU: OCb CUMMETPHUH, TUIOCKOCTh CUMMETPUH, LIEHTP
WHBEPCHH, THBEPCUOHHASI OCb CHMMETPHH, 3€PKATIbHO-TIOBEPXHOCTHASL OCh CHMMETPHH;
- TPAHCIIALMS U TPAHCIISLIMOHHAS] CHUMMETPHS

- 130MOphU3M U ToIMMOphU3M;

- peasibHBIE KpUCTALIHL. JledekTrl B kpucTtamiax. Jlucmokanum.

27

57.TennoeMKoCTh TBEPIBIX TEL.
- KJIaCCUY€eCKasi TEOpHsl TEIUIOEMKOCTH. 3aKkoH J{rosionra u [1tu;

15



- 3aBUCUMOCTb TEIUIOEMKOCTH OT TEMIIEPATYPhI;
- TEINIOEMKOCTD 10 MOJEJIA OHHIITEHHA;
- TEIUIOEMKOCTH 110 Mozemu [[ebast.

Tabauya 3. Ilpakmuueckue 3ansamus (cemunapol)

Ne
- Tema
3aHATUSA
1 2
CBoJ¥iCTBa UI€AJILHBIX Ta30B.
i 1) Temmeparypa, TEIUIOBOE PACHIMPEHHE;
2) 3aKkOHBI HIeaNIbHBIX ra30B. [Iporecchl B neanbHbIX ra3ax;
3) macca atoMoB 1 MoJsekys1. KonrdecTBo BemecTsa.
) Kunernueckast Teopusi razoB
3 SBnenue nepenoca. uddysus, BI3KOCTb, TEMIOMPOBOIHOCTD
4 [lepBoe Hauano TEPMOIMHAMUKHI
5 Bropoe Hagano TepMOIMHAMUKH
6 Hukmryeckue nporeccol. K nukion
7 Peanbable rasel. Kpurnueckoe coctostHue
8 MounekyspHbIE CHIIBI B KUAKOCTAX
9 CaoiicTBa napoB. BiiaxkHOCTh BO3/1yXa, CBOMCTBa pacTBOPOB
10 TBepnoe Teno.

Tabauya 4. JlabopamopHvie pabomul no oucyuniure (Mo0y1i0) — COCTaBIEHA OTAENIbHAs pabouas
nmporpaMmma 1o oomiemMy Gpu3ndeckoMy MPaKTUKyMy M0 MOJEKYISpHON (U3HKE.

Tabauya 5. Kypcosoii npoekm (yueOnvimM n1aHOM He NpedycMOmpeH )

Tabruya 6. Camocmosimenvroe uzyierue pazoenos OUCYUNnIuHbl (MoOyis)

Ne TeMbl 1J151 CAMOCTOAITEILHOM Pa0dOTHI
pasneJia

1 OkcrnepuMeHTaIbHas NpoBepka pacupeneneHus Makcsemta. OnsiT LlTepHa.

Pacnipenienenue ['nbbca.

OCHOBBI BaKYYMHOﬁ TEXHUKHU. MIOHW3alIMOHHBIN MaHOMCTD.

Cxmxenue ra3oB. [loydeHue HU3KUX TeMneparyp.

ITy3bippKoBast kamepa. Kamepa Buiibcona.

JKukue KpucTaibl.

OCMOTHYECKOE TaBJICHUE

CaolicTBa KU IOKOIO I'CIIMA

| R(QA AN A W

TermmoeMKOCTh TBEP/IBIX TEN

5. OueHo4yHbIe MaTepPUAJIBI VISl TEKYIIEr0 H PYOesKHOT0 KOHTPOJISl yCIIeBaeMOCTH H
NPOMEKYTOYHOM aTTecTAaluM.
Texkymmii KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB OCYIIECTBIISIETCS B COOTBETCTBHHU C OAITBHO-
peiiTuHroBoi cucremoil arrecrauuu odOyuatonmxcs mo OIIOII BO KBI'Y. Csenenus 006
OpraHu3anuy padoTHI 10 3TOM CUCTEME MTPHUBEACHBI B TAOJIHIIE.
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[lonnas omeHka MO AMCHUIUIMHE OIpPEACNeTCS MO pe3ylabTaTOM OTBETAa CTyACHTa Ha
sk3ameHe. KoHTposib Tekylie ycneBaeMocTy nmpoBoauTcs o aerctyronieid B KbI'Y peldTuHronoit
CUCTEME B COOTBETCTBUU C YTBEPKIACHHBIMH TOJIOKEHUSMU ¥ HOPMATUBHBIMM aKTaMH.
[TpomexxyTouHbIE aTTECTAllUd MPOBOIATCS TPU pa3a B CEMECTpe MO KaJeHIApHbIM rpadukam
uHCTUTYTA. JIJIS TPOBEACHMS TEKYHIEro KOHTPOJIS M MPOMEXKYTOUYHOM aTTecTallud MO HTOTaM
OCBOEHUS IMCUUIUIMHBI, a TAaKXKe U1 KOHTPOJI CAMOCTOSATEIbHONU paboThl CTYACHTA MPOBOAATCS 3
KOHTpPOJIbHBIE paboThl (0 15 BapuaHTOB B KaXoi), 3 YCTHBIX KoJUTOKBHYMa. CoOCTaBIeHBI U
UCIIONB3YIOTCS 376 TECTOBBIX 3aJlaHUl JJIsi aBTOMaTthuyeckor cuctembl TectupoBanus (ACT) mo
BCceM TeMaM Kypca «MolekyisipHas GU3nKay.

B 3aBuCHMMOCTH OT YCHEIIHOCTH OOyUYEHUS CTYACHTY Ka)XAbli pa3 Ha3HAYAIOTCS KOJIMYECTBO
0ayI0B, MAaKCHUMaJIbHbIE 3HAYEHUs] KOTOpBIX cienyromue: 1 pedtuHr — 23; 2 pedtunr — 23;
3 peiituar — 24. Ilpu moacdere Oa/uIOB YUYMTHIBAIOTCS IOCEHMIAEMOCTh 3aHATHH, pPe3yIbTaThl
KOMIIBIOTEPHOT'O TECTHUPOBAHMSI, CPETHUN Oasl Ha 3aHATUSAX, PE3YJIbTaThl KOHTPOJIBHBIX PadOT U
unble Gopmbl. [lepedenb BapuaHTOB KOHTPOJIBHBIX pabOT, BOMPOCOB MO KOJUIOKBUYMaM, MepeueHb
HK3aMEHALIMOHHBIX BOIIPOCOB M 33/a4 Mo AucuuiiuHe (72 Bonpoca u 36 3a/1a4) NPUBOIATCS HUXKE.

TecroBbie 3aganus umerorcs B cucreMe ACT KBI'Y u B yueOHO-METOIMUECKOM KOMILIIEKCE
no qucruiumae «MoekyisipHas pu3uka» Ha kadeape.

5.1.1. Ouenounvie mamepuanvt 015 8bINOJIHEHUA Pedhepamos
(konmponupyeman komnemenuyuaOIIK-2, IIKC-3.1):
Tabnuya 7. Temvl pechepamos

No Temwi

l. OKcrnepuMeHTaJIbHAs TpoBepKa pacnpenencHus Makcsenna. Onsit IltepHa.
2. Pacnipenenenue I'u60ca.

3. OCHOBBI BaKYyMHOI TeXHUKHU. MIOHM3alIMOHHBII MAHOMETP.

4. Cxnxenue ra3zon. [lonyyeHre HU3KUX TEMIIEpATyp.

3. ITy3sippkoBas kamepa. Kamepa BunbcoHa.

6. JKujikue Kkpucrauisl.

7. OcMOTHYECKOE JTaBJICHHE.

8. CBolicTBa )KHMJIKOTO T'elusl.

9. TenoeMKoCTh TBEPABIX TEN.

Memoouueckue pekomenoayuu no Hanucanuio pegpepama

Pegpepam — TpOOYKT CaMOCTOSATENBHOM pabOTHI CTyAEHTa, MPEACTABIAIONIMNA co00i
KpaTKO€ H3JI0KEHHE B MHUCbMEHHOM BHUJE IMOJYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOIO aHaIu3a
OlpesielIeHHOW Hay4yHOH (yueOHO-HMcClIeoBaTeNbCKOM) TEMBl, TIJle aBTOp pPACKphIBAET CYTh
uccieyeMoll poOsieMbl, MPUBOANUT PA3JINYHBIE TOUKU 3PEHUSI, @ TAK)KE€ COOCTBEHHbIE B3IJIAbI HA
Hee.

W3noxxeHHoe mnoHuMMaHWe pedepara Kak LEIOCTHOTO AaBTOPCKOTO TEKCTa OMpPEesieT
KPUTEPHH €ro OLIEHKU: HOBM3HA TEKCTa; 0OOCHOBAHHOCTH BIOOpA MCTOYHMKA; CTENIEHb PACKPBITUS
CYIIIHOCTH BOIPOCa; COOMIOAeHUS TpeOOBaHMiA K 0POPMIICHUTO.

Tpeboeanua k pegpepamy: O6muit 066éM pedepara 20 mucroB (mpudt 14 Times New
Roman, 1,5 untepsan). [lons: BepxHee, HIKHEe, IpaBoe, jeBoe — 20MM. A63anHsblii otetyn — 1,25;
Pucynku NOMKHBI cO3/aBaThCs B IMKIMYECKUX PEIAKTOpax WIM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIif). Tabmuupl  BBIMONHATH  TaOMUYHBIMU  stuelikamu  Microsoft  Word.
CkaHupoBaHME pPHCYHKOB M TaOmuIl He JomyckaeTcs. BrlpaBHuMBaHHMe TekcTa (IO IIMpPUHE
CTpPaHUIBI) HEOOXOAMMO BBIMIONHATH TOJBKO CTAaHJAPTHBIMU CIIOCOOaMH, a HE C TIOMOIIBIO
npobenoB. Pazmep TekcTa B pucyHkax u tabiaunax — 12 kerib

OO0s3aTennbHO HAJIMYHWE: COJEpKaHHUS (CTPYKTypa pabOThl C yKa3zaHHEM pa3feiioB M HX
HayalbHbIX HOMEPOB CTPaHUI]), BBEJACHHUA (AKTYyaJlbHOCTb TEMBI, L€JIb, 3aJaud), OCHOBHBIX
pa3nenoB pedepara, 3aKiIOUYeHHUS (B KpPaTKOM, PE3IOMHUPOBAHHOM BHJE OCHOBHBIE IOJIOKEHUS
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paboThl), CHHMCKa JUTEpaTypbl C YKa3aHHEM KOHKPETHBIX HCTOYHUKOB, BKJIOYas CCBUIKM Ha
NuTepHeT-pecypcesl.

B Tekcre ccbulka Ha MCTOYHMK JENIAeTCsl IyTEM YKa3aHWs (B KBaJpaTHBIX CKOOKax)
HOPSIIKOBOTO HOMEpa LUTUPYEMOW JIMTEpaTypbl U dYepe3 3allATyl0 — LUTHPYEMBIX CTpPaHHMILI.
Ypoesensv opucunanvnocmu mexcma — 60%

Kpumepuu ouyenku pegpepama:

3a moAroToBKY M 3amMTy pedepara cTyneHT MoxeT HaOpate 6 OamioB (mo 2 Gamita 3a 3
KOHTPOJIbHbIE PEUTHUHIOBbIE TOUKHM). [Ipy moaroroBke pedepara CTYACHT IOJKEH O3HAKOMUTHCS C
OCHOBHOM M JONOJHHUTEIBHOM JHMTEpaTypod, BKIIOYAs CIPABOYHBIC W3JAHUS, 3apyOexHbIE
UCTOYHUKH, KOHCHEKT OCHOBHBIX IIOJIO)KEHHM, TEPMHHOB, CBEICHHUH, TpeOyoolmmx A
3alIOMMHAHUSl W SIBJSIIOIIMXCS OCHOBOIIOJIATAIONIMMU B 3Toi Teme. HeoOxoammo cocTaBUTh
AHHOTAllUM K TIPOYUTAHHBIM JIMTEpaTypHbIM HcTouHMKaM. CTpykTypy pedepara CTyAeHT
onpenenser cam. OIeHUBAaHUE MPOBOJUTCS C YYETOM KOJHYECTBA 00paOOTaHHBIX JIMTEPATYPHBIX
UCTOYHUKOB, KadecTBa odopmieHHs pedepara, OTBeTa Ha BOIpOCHl 1o pedepary. Temy s
pedepara CTyJIeHT MOXKET MPEIIOKUTEL CaM JTUO0 BBIOpaTh U3 MPEI0KCHHBIX.

5.1.2. Bonpocst 014 KOJLIOKEUYMA N0 MeMam OUCUUNTIUHbL
(konmpoaupyemas komnemenuus OIIK-2, IIKC-3.1):

Konnoxeuym Ne 1

[Tpeamer MOJEKYISPHON (HUBHKH.

TepMmonnHaMuyeckas CUCTEMA.

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

EnvHnunas aromHas macca.

Yucno ABorazapo.

MounspHas macca.

Monsipable U yeIbHbIE BETUYUHBI, UX B3aUMOCBS3b.

ArperaTHbl€ COCTOSIHHS BEILIECTBA.

. Mertozpl onucaHus BEIIECTBA.

10.Makpockonn4eckoe 1 MUKPOCKOIINYECKOE COCTOSHUS CUCTEMBI.

11.Cnyyaiiable BenuuuHbl. BepoaTHOCTD.

12.Cratuctuueckuii ancamOib. BeposTHOCTH 10 aHCaMOITt0, IO BpeMEHU. Dproandeckas FUIoTe3a.

13.BeposiTHOCTh ~ HACTYIUJIEHHWS  OJHOTO W3  HECOBMECTHMBIX  COOBITHH.  BeposTHOCTBH
OJTHOBPEMEHHOT'0 HACTYIUIEHUS HE3aBUCUMBIX cOObITUI A 1 B.

14.I110THOCTH BEPOATHOCTU. Y CIIOBUE HOPMHPOBKHM BEPOSITHOCTH JIHUCKPETHOW M HENpPEpbIBHON

BEJIMYMHBI.

15.®ynkuus pacnpenenenus. HopmupoBka GyHKIUN pacipeieieHus..

16.BeposATHOCTh MaKpOCOCTOSIHUS MJI€AIBHOTO ra3a.

17.®opmyna CtupiuHra.

18.bunomuHansHOe pacnpeaenenue. [IpenensHubie GopMbl OMHOMHHAIBHOTO paclpeieeHus.

19.Pacnipenenenue Ilyaccona.

20.Pacnpenenenue ['aycca.

21.®opmynsl CpetHET0 HENMPEPBIBHOM M TUCKPETHOM CIIyYalHbIX BEJINYUH.

22.Teopemsl o cpennux (Xa+Xg; oX; Xa-Xp).

23.lucniepcus.

24.®aykryanus. OTHOCUTENbHAS (IIYKTYaIHsl.

25.TepmoinHaMHU4ECKasi BEPOSITHOCTb.

26.CranilnoHapHOE COCTOSTHUE CUCTEMBI.

2’7.PaBHOBECHOE COCTOSTHUE cUCTEMBI. HyneBoe Hauaao TEpMOJAMHAMUKH.

28.Pacnipenennenue MakcBenia: 1Mo aOCOMIOTHOMY 3HAUYEHHUIO CKOPOCTH MOJIEKYJ, MO MPOEKLHUIM
CKOPOCTH MOJIEKYJI; IO KHHETHYECKON YHEPTUU MOJIEKYIL.

D ONAU R W~
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29.XapakTepHble CKOPOCTH pacrpeneneHuss MakcBemia - cpeHsst apu(meTrudeckas, CpemHss
KBaJIpaTHyHas, HAaUBEPOSTHEHIIas CKOPOCTH.

30.CooTHoIIEHNE MEKTY XapaKTEPHbIMUA CKOPOCTSIMHU.

31.Yucno MoJIeKyJl B pa3IMyHbIX y4acTKax pacnpeaesieHuss Makcpeia.

32.Pacnpenenenue MakcBeia A1 OTHOCUTENBHBIX CKOPOCTEH.

33.Ceuenue nporecca paccesiHusl.

34.05¢bdexTuBHBIN auamerp 4dacTHIbl. CpenHss JUIMHA CBOOOAHOTO MpoOera MOJEKYIN, 4acToTa
CTOJIKHOBEHUH.

35.laBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHUYECKOM TEOPUH HI€AIbHOTO ra3a.

36.Cpennsia KHHETUYECKasi SHEPTUS MOJIEKYJT rasa.

37.Ypasuenue Kianeiipona-Meneneena.

38.3akon JlanpToHa. KoMmmoneHra.

39.3akon ABorajpo. Yucio Jlommuara.

40.bapomerpuueckas popmyna.

41.TepMoMETpUYECKOE TEIO U TEPMOMETPUYECKAS BEJIUUUHA.

42.Ab6comtoTHas TemmepaTypa. MexkayHapoaHas TpakThdeckas Iikana Ttemmeparyp. llkama

KenbBuna. Hyne KenwsBuna. Illkana I[lenbcusa. AOconroTHas TepMOAMHAMHYECKas —IIKala

Temneparyp. TepMmoMeTpsl.

43.Pacnipenenenne bonbimana. CooTHoLleHME MeXAYy pacnpeaeneHussMu  MakcBemia u
bonpmMana.

44.Atmocdepa nmaHerT.

45.Crenenu cBoOOABI aTOMOB, MOJIEKYI.

46.Teopema 0 pacrpeielICHUN SHEPTUU TI0 CTEIICHSIM CBOOOIBI.

47.Cymnocts bpoyHoBckoro nBuxenus. PacueT nBukeHus OpOyHOBCKOM YaCTHIIBL.

48.SBnenns nepenoca. {uddysus. 3akon duka.

49.Cranmonaphas nudoysust. Koapduunent nudpdyszun. Kosppunuent Bzaumuoi nuddysuu.

50.5Bnenuss mnepeHoca. Bs3kocth razoB. Cusa BHYTpeHHero TpeHus. 3akoH HproToHa.
Jlunamuueckast 1 KHHEMaTH4ecKas BI3KOCTb Ta30B.

51.51Bnenus nepenoca. TemnonpoBoaHOCTb. 3aKoH Dyphe.

52.CranunoHapHas TemonpoBoHocTh. Koahduiuent TenaonpoBoHOCTH.

53.CBs13b K02 (HULIMEHTOB MepeHoca.

54.Bakyym. ncddys3us, TemnonpoBoJHOCTh, BA3KOCTh B YCIOBHIX BaKyyMa.

55.3aBucuMocTh K03 PUITHEHTA BA3KOCTH U TETUIOMPOBOTHOCTH OT JABJICHUSI.

56.5IBneHus nepeHoca B TBEPAbIX TelaX U KUIKOCTSIX.

Konnokeuym Ne 2

57 Ilpenmer tepmoauHamMuku. OOpaTiMble 1 HEOOpAaTUMBbIE TPOLIECCHI.

58.PabGora, TeruoTra, BHYTpeHHssi »dHeprui. @Pusnueckoe coaep)kaHHEe MEPBOTO  Hayaja
TEPMOJNHAMUKHU.

59.®yukuusa nporecca. OyHKIUU COCTOSHUS U TOJHbIE quddepeHimansl. BHyTpeHHssT sHeprus
KaK ()YHKIIMSI COCTOSIHUS.

60.IIporeccel. PaBHOBeCHBIE U HEpaBHOBECHBIE Mpoliecchl. OOpaTuMble 1 HEOOPATUMBIE TIPOLIECCHI.

61.BHyTpeHH:s SHEPTHsl UIeaIbHOTO Tasa.

62.TennmoeMKocTh cUCTEMBI. MOJIsIpHAs TEIUIOEMKOCTb. Y IENIbHAS TEIIOEMKOCTb.

63.TermioeMKOCTh UIeANIbHBIX Ta30B. Y paBHeHHe Maiiepa. Tenmoemkocts pu P, V=const.

64.KauecTBeHHOE OOBSCHEHHE 3aBUCMMOCTH TEIUIOEMKOCTH MOJEKYISIPHOTO BOJOpoJa OT
TEMIEPATYPHI.

65.1Ipomieccel B razax. M3obapudeckuii, M30XOpUYECKUH, H30TEPMHUECKUN, aauabaTU4decKuid,
MOJIUTPONUYECKHM MpoLIecChl. Y PaBHEHUS U30IPOLIECCOB, IPadUKH MPOIECCOB.

66.YpaBuenue Ilyaccona. [Tokazarens anquadarsl.

67.YpaBHeHHE OJUTPONUYECKOTro Tporiecca. [lokazaTens mOJTUTPOIIHI.

68.Onemenrapnas padora. Pabora B u3omporeccax.
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69.11epBoe Hauano TEPMOAMHAMUKH IIPU U3OMPOLIECCAX.

70.1uxmueckue nporecchl. Pabora rukia. KoaddumuenT nonesnoro nercTpus.

71.Huxn Kapuo. KITJ] uukia Kapno.

72.@opmynupoBka KenbBuHa BTOporo Havana repmoauHaMuku. @opmynupoBka Knaysuyca.

73.@opMynHpoBKa BTOPOTO Hayaia TEPMOJAMHAMUKHU C IOMOIIBbIO SHTPOIHUH.

74.CTaTUCTUYECKU XapakTep BTOPOro Havana TepMoauHamuku. Dopmyna bosbiimMana s
SHTPOIIHH.

75.Pacuer n3MeHEeHUs SHTPOIUHU UCATLHOTO ra3a B U30IpOoIeCccax.

76.V13MeHeHne SHTPOIUHU TTpU (Ha30BBIX MEPEX0/1ax MEPBOTO POJIA.

77.TepMOIMHAMUYECKUE TOTEHIIUAIIBI.

78.TpeTbe HaUaIO TEPMOJAUHAMUKH.

Konnoxeuym Ne 3

79.Peanpubie rTa3pl. Cuiibl  MeXMOJIEKyIsipHOoro B3aummogericteus. Cuibsl  Ban-pep-Baainbca.
[ToreHnIMan MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

80.MonHas cBs3b. KoBaneHTHas cBsi3b. MeTayuinueckas CBs3b.

81.3aBMCHMOCTD IJIOTHOCTH JKUKOCTH U €r0 HACBILEHHOTO Mapa OT TeMIeparypsl (rpapuk).

82.®aza. ®a3o0BbIil nepexo nepeoro poaa. [Ipumepst. Temnora dazoBoro nepexoaa.

83.3aBUCUMOCTb yIPYrocTH Iapa oT Temmeparypsl. Y paBHenue Knaneiipona -Knaysuyca. ®azoBas
Juarpamma CUCTEMbI KU JKOCTb-T1ap.

84.YpaBuenue Ban-nep-Baanbca. Kputndeckue napamerpel M KOHCTaHTHl ypaBHeHUs BaH-nep-
Baassca.

85.BHyTpeHHssl sHEPrus peanbHOro ra3a. BuyrpenHnsis sneprus raza Ban-nep-Baanbca.

86.9ddexr xoymns-Tomcona. Ilonmoxurensupiii u orpunarensHbiii dddexr xoyms-Tomcona.
YpaBHEHNE HHBEPCUMU.

87.110BepXHOCTHOE HATSKEHUE, CBOOOJHAS MOBEPXHOCTHASI SHEPTHUS JKUJKOCTEH U TBEPABIX TEIN.
Mex¢aznas sHeprus.

88.JlaByieHne 1moJ; MICKPUBIIEHHOM MOBepXHOCTHI0. DopMmya Jlamaca.

89.KpaeBoii yron cmaunBaHHus.

90.YcnoBus paBHOBECHUS Ha TPAHUILIE KHUAKOCTh-KUIKOCTh, TBEPOE TEJI0-KUIKOCTb.

91.Kanmmsapsl. Kanwisipasle siBieHus. Beicota nogHATHSA KUIKOCTH B KaIWIJLIAPE.

92.TloBepxHOCTHO-aKTUBHBIE BemiecTBa. DPdekt Pebennepa.

93.Mcnapenue u kunenue xuakocrei. Temneparypa KUIEHUS )KUIKOCTH.

94 Haceiiennblii map. /laBieHue HACHIMIEHHBIX IapoB BOJU3M HCKPUBJICHHOM IOBEPXHOCTH
x)uakoctu. Popmyia Tomcona.

95.Kunkue kpucramisl. Buasl xuakux kpuctaiios. CBOWCTBA )KUJIKUX KPUCTAJUIOB.

96.0cmoc. OcMOTHYECKOE JaBJIEHUE. OKCIIEPUMEHTAIBHOE OIPENEICHHE OCMOTHUYECKOTO
JTaBJICHHUSL.

97.Teepnoe Teno. Kpucrannuueckoe u amopdHoe.

98.MneanbHble U peanbHble KPUCTAIUIBI. J{e(eKThI CTPYKTYpHI.

99.0nmeMeHThl TeOMEeTpUU KpHCTAIMuecKo pemeTkd. [IpumurtuBHas pemerka. OOo3HaueHHe
Y3JI0B, HAIIPABJICHUH U INIOCKOCTEN KPUCTAJUIMYECKON PEIIETKH.

100.951eMenTBl cuMMETpUN TBEPABIX Tel. OCH CUMMETPUHU N-ro nopsaka. IlnockocTs cuMMeTpuu.
LleHTp cummeTpuu.

101.CnunnaBsl, pacTBophl. MaeanbHble pacTBOPBI, peajIbHbIE PACTBOPBI.

102.PactBopumocts. Temnora pactBopenus. 3akoH Payma. 3akon ['eHpu. 3aBHCHMOCTH
pPacTBOPUMOCTH OT TEMIIEPATYPHI.

103./Iuarpammbl COCTOSIHUIM OMHAPHBIX CIJIAaBOB. DBTEKTUYECKAs TOUKA.

104.®a30Bble quarpaMmsl BelecTBa. TpoiiHas ToUKa.

105.ITomumopduzm.

106.®Da30BbIe nepexoabl BTOporo pojaa. CBOMCTBA )KUAKOTO T,
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107.TennoemkocTs TBepaAbIX Tenl. Temnoemkocts 1o Hrononry um Iltm. Knaccuueckas teopust
TEIIOEMKOCTH.

108.TerioeMKOCTh ~ TBEPABIX  T€l.  3aBUCHUMOCTb  TEIJIOEMKOCTM  OT  TEMIIEpaTypbl
(3KCTIepuMeHTaIbHAs KpUBasi).

109.TennoeMKoCTh TBEPABIX TeM. TenI0eMKoCTh 10 DUHIITEHHY.

110.TerutoeMkocTh TBepAbIX TeA. TermmoeMkocTs 1o Jlebaro.

Kpumepuu popmuposanun ouenok (ouenusanus) KoaioKeuyma no memam OuCyuUnIuHbl

JlaHHBIN OMpOC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB Yy4€Ta 3HAHHWM CTYICHTOB IIO
muctuminae «MonekymsipHas Gu3nka», KOTOPbI MOXKET OBbITh OCYIIECTBIICH, KaK B MUCbMEHHOM,
Tak ¥ B YCTHOH (opme. Pa3BEpHYTHIII OTBET CTyAEHTa IOJDKEH MPEACTAaBIATH COOOHM CBS3HOE,
JIOTUYECKH TOCJIEeI0BATEeNIbHOE COOOIICHHE Ha 3aJaHHYIO0 TEMY, TOKa3bIBaTh €r0 YMEHHUE IPUMEHSITh
onpenenenus. I[Ipu oLeHke oTBeTa CTyAEHTa CJIEAYeT pPYKOBOACTBOBATHCA CIIEAYIOLIUMHU
KPUTEPUSIMU, YUUTHIBATH:

— TOJHOTY U NPaBWJIbHOCTb OTBETA;

—  CTENEeHb OCO3HAHHOCTH, IOHMMAaHUs U3YYEHHOI0;

—  s3bIKOBOE O(OpMJICHHE OTBETA.

B pezynvmame konnoxeuyma o0yuarouuxca oyeHuearom no cieoyiouium Kpumepuam:

«OMJIUYHBLIL  (8bICOKULL) YPOBEHbL KOMNemeHyuu» - CTAaBUTCI 3a padoTy, BBHIMOIHEHHYIO
MOJTHOCThIO 0€3 OmMOOK M HEeNOYeTOB; OOyJaIOUIMHCS IEMOHCTPUPYET 3HAHHUE TEOPETUYECKOTO H
NPaKTHYECKOTO MaTepuaa mo Teme;

«xopoutuli (HOPMALHLIL) YPOBEeHb KOMNemeHyuu» - CTaBUTCSA 3a PaldOTy, BBINOJIHEHHYIO
TIOJTHOCTBIO, HO TIPH HAJTMYUK B HEW He OoJiee 0JTHOM Herpy0oii OIMOKHM U OJJHOTO Heo4eTa, He Ooliee
TpeX HEJI0YETOB;

«Y0061eMEOPUMENbHBILL (MUHUMATbHBIL, NOPO208blIL) YPOBEHb KOMNemeHyuuy — CTaBUTCS 3a
paboty, ecnu OakajiaBp MpPaBUIIHLHO BBITIOJHWI HE MeHee 2/3 Bce paboThl WM JOMYCTUI HE Ooee
OJTHOH rpy0oii OIIMOKH U JBYX HEJ0YETOB, HE OoJiee OHOM Tpy0oil M 0HOM HerpyOoil ommnoOKu, He
Oosee Tpex HerpyObIX OMIMOOK, OTHOM HErpyOoil.

«HEy006I1emBOPUMENbHLIIL (HUdMCEe NOPO20B020) YPOBEHb KOMNemeHyuuy — CTaBUTCS 3a padoTy,
€CJI YMCII0 OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUTSl OLIEHKH 3 WIIH TIPaBHJIHHO BBITIOJHEHO MEHEe
2/3 Bceii pabOTBL.

WtoroBeiii 6ami, B COOTBETCTBUM C YCTAaHOBICHHBIMU KPHUTEPHUSIMH, OMpeIeNseTcs
npenojaBareneM. MakcUMallbHOE KOJIWYECTBO Oa/uioB 3a JaHHBIM BHJ KOHTPOJS MOXKET
coctasiAath oT 0 — 8 6asL10B.

5.1.3. Oyenounvie mamepuansl 0Jis1 CAMOCMOSMENbHOU pabomsl (Munosvle 3a0aii)
obyuarowezocs (konmponupyemasn komnemenyus OIIK-2, I[IKC-3.1):
Konmponvnvie pabomol 015 kasxcooeo smana peumunea
Konmponvnas paboma Nel
Bapuanm 1.1.

1. IlocepennHe OTKAY€HHOIO M 3aMasHHOIO C OOOMX KOHIIOB TOPH3OHTAJIBHOTO KamMLIspa
HaXOJUTCS CTOJNIOMK PTYTH AMHHOM 20 cMm. Ecnm xanmwmisp HOCTaBUTh BEPTHKAIBHO, TO
CTOJIOMK PTYTH mepemecTutcs Ha pacctossHue 10 cm. [lo kakoro maBineHHs (B MM.pT.CT.) ObLI
oTkayaH Kanuurap? Juuna kanuiapa IMm. pyg =13.6° 10° /v’

2. OmnpenenuTh CPENHIOK KHUHETHYECKYI0 JHEPrUI0 IIOCTYNATEIbHOTO JBUKEHHUS MOJEKYII,
coJiepkaniuxcs B 1 T a30Ta, ¥ SHEPTHIO BpalllaTeIbHOIO JIBUYKEHUS MOJIEKYII PU TeMIepaType
300 K.

3. OmpenenuTbh CpeAHIO apupMETHYECKYI0 CKOPOCTh MOJIEKYJ Tra3a, €CiId HM3BECTHO, YTO HX

CpeIHsIsl KBalpaTUYHasi CKOPOCTh paBHa 1 KM/C.
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. Kosdppurment muddysuu Bogopoa mpi HOpMaTbHBIX ycIoBHsX paser 1,31 cm?/c. OnpenenuTs
BEJINYMHY KOA(PPHUINEHTa BHYTPEHHETO TPEHHSI IIPU 3TUX )K€ YCIOBHSX.

Bapuanm 1.2.

. KakoBo /1aBiieHne CMECH ra30B eMKOCTBIO 2 I, €C/H B Heif Haxoures 10" Moneky: kuciopoaa u
107 r azora, a temnepatypa cmecu 50°C?

. Haiitu cpennioro aimuHy cBoGogHOTO nipodera u 3¢ (HeKTUBHBINA AUAMETP MOJIEKYJIIbl YTICKUCIOTO
ra3a npu HOPMaJbHBIX YCIOBMSIX, €CIM YUCIIO CTOJKHOBEHHH KaXKAOH MOJEKYNbI C IPYIMMHU B
cpexnem 3a 1 ¢ pasro 9,12-10° ¢,

Onpenenutb TeMIeparypy rasa, €ClIM CpeAHssi KHHeTHYecKas SHEepPrus MOCTYHaTeIbHOIro
JIBIDKEHUS MOJieKyn 1,6- 107" JIx.

. B3Bemennsie B BO3ayxe Menbyaillline MbUIMHKA JIBUXKYTCSA TaK, Kak €ciau Obl OHM ObUTM OYCHb
KPYIHBIMH MOJEKy/aMu. KakoBa cpefHsis KBapaTHUHAs CKOPOCTb MbLmMHKM Maccoi 107 T,
eciu Temneparypa Bo3ayxa 300 K.

Bapuanm 1.3.

. B y3Koii 3amasHHOM C OJHOTO KOHIIA CTEKJIIHHON TpyOKe HaXOIUTCS BO3IYX, OTAEJICHHBIM OT
HapYy>KHOTO BO3/1yXa CTOJOMKOM PTyTH JyirHOM 2 cM. Korga TpyOka pacnosioxeHa BEpTUKAIBHO,
OTKPBITBIM KOHIIOM BHU3, JUIMHA Bo3aymHoro cronba 0,39 m. Koraa xe TpyOka pacmosioskeHa
BEPTUKAIBHO OTKPBITHIM KOHIIOM BBEpX, [iMHaA cTojba Bosmyxa 0,37 M.  Omnpenenutsb
aTMocepHoe naBieHue, eciiu Temneparypa Bo3ayxa 5°C.

. Haiitu oTHO1IEHNE yncaa Mosiekyn N, CKOpOCTH KOTOPbIX JiexaT B untepsaie ot 2000 qo 2010
M/C, K 4yuCIy MoleKyn N,, UMeIuX ckopocTu B mpenenax oT 1000 mo 1010 m/c, ecnm
Temneparypa azota pasHa 500 K.

. Haiitu nauamerp MOJeKylbl KUCIOPOJa, €CIM HM3BECTHO, YTO IS KHUCIOpoaa KodhduuueHt
BHyTpenHero Tperus mpu 0°C pasen 18,8-10°H/m.

. B Gamnone emkocThio 0,5 7T COTEPKHUTCS CMech Ta30B, cocTosux w3 10" Momekyn kucmopona,
4.10" wmomexyn asora u 3,3-107 T. aprona. Omnpexgenure: a) HaBICHHE CMECH; 0) MOISPHYIO
Maccy CMECH; B) CPEIHIOI DJHEPTUI0 TIIOCTYMATEIbHOTO JIBUKCHUS MOJIEKYN CMECH.
Temmneparypa cmecu 127°C.

Bapuanm 1.4.

. Hexoropast Macca azora 3akiiroueHa B COCYJE, eMKOCTh KoToporo 2. Temmneparypa azora 27°C,
J@BIeHHEe a30Ta Ha cTeHKH cocyaa 10° mwm.pr.cr. Ompenenure: CKOTBKO MOJNEKYT a30Ta
COJIEp’KUTCS B cocyze, Maccy a3oTa B cocy/ie, BHYTPEHHIOIO SHEPIHIO JaHHOT'O Ta3a.

. Konba emkocTtbto 4 1 comepXuT HeKoTopblii ra3 maccoi 0,6 r mojn nasiaenuem 200 xlla.
OnpenenuTs CpeHIO KBAAPATUIHYIO CKOPOCTh MOJIEKYII ra3a.

. Cpennsist ymHa ¢BOOOIHOTO Mpodera MOJEKYIbl YTISKUCIOro Ta3a NPy HOPMAIbHBIX YCIOBHUSX
paBHa 40 HM. CKOJIBKO CTOJIKHOBEHHI B CEKYHAY HCIIBITBIBAET MOJIEKYJ1a?

. Onpenenute MUHUMAaJIBHOE JAABJIEHUE, IPU KOTOPOM TEILIONPOBOIHOCTh BO3/1yXa 3aKJIIOUEHHOTO
MEXJy JIBOMHBIMM CTEHKAMH COCYZa, €lle HE 3aBUCHUT OT JaBlieHus. PaccrosHue Mexnay
crenkamu L=5 MM, Temnepatypa raza t=15°C.

Bapuanma 1.5.

. I'a3 mpu maBnenun 980 ITa u temmeparype 20°C umeer oobem 164 M’. KakoB 06beM TOil ke
Macchl ra3a npu HOpMaJIbHbBIX YCIOBUSAX?

. Kakyto MakcumanpHy0 KOHIICHTPAIMIO MOJIEKYJT YTICKUCIIOTO ra3a, Ta30KMHETHIECKHIA THaMETp
KOTOPBIX PaBeH 3,210 M, MoxHO o0pa3zoBaTh B CepuueckoM cocyae auamerpoM D=1 M,
4TOOBI CpEeTHUM CBOOOIHBIN TTPOOET MPEBOCXOAWIT BETUYNHY JUaMeTpa cocyaa’?
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Uemy paBHa DSHeprus BpPAIATEIBHOIO JBH)KEHHS [BYXaTOMHOI'O ra3a, HAXOMSALIETOCS IO
JNABJIEHUEM 10° Ila B cocyne oobemoMm 1n? CuuraTh, YTO BpallaTelbHBIE CTETIEHH CBOOOIBI
MOJTHOCTBIO BO30YK/ICHBI.

. BepositHOCTB TOTO, UTO MOJIeKyJa, PO 06€3 CTOJIKHOBEHHS ITyTh X MCIBITACT COyJapeHUE HA

—x/\ o

orpeske x+dx, paBHa dw(x):Ae **dx (rme A - mocrosHHBIH K0>(hdHUIMEHT, A - ATHHA
cBoOOMHOTO Tpobera). OnpenenuTh OTHOCHTEIBHOE YHCIO MOJICKYJ, JUIMHA CBOOOJHOTO
npobera kotopsix Menee 0,5 A.

Bapuanm 1.6.
. OnpenenuTs MIOTHOCTh CMECH, COCTOSAIIEH U3 4 T BoJopoja U 32 T KUCIOpo/ia IPU TeMIeparype
7 °C u naBnenuu 93 xlla.
. Hexoropast mMacca asora (N,) Haxomures npu temneparype T=300K u gapnenunu 10° Ila. 3amac
CpeHeld KMHETUYECKOW SHEPIUu MOCTYIATEIbHOTO JIBUKEHUS MOJIEKYJ rasa cocranisier W=6,3
JIx. HaliTi 9nciio MoJieKyl ra3a, ero Maccy u 00beM.
. Ompenenuth OO0 MOJIEKYJ BOJOPOJ]A, MOIYJIU CKOPOCTEH KOTOphIX Ipu Temmeparype 27°C
nexat B uaTepBaie ot 1098 m/c no 1903 m/c.
4. Koaddumment rtemnonpoBogHoctu azora mnpu temmeparype 0°C pasen 1.3 Ix/m-c-K.
Onpenenuth Ta30KHHETUICCKUN quamMeTp 3P PEKTUBHOTO CEYCHUS MOJICKYII IPU STHUX YCIOBHSIX
(HOpMaJbHBIE YCIIOBUS).

Bapuanm 1.7.
. CKOJIbKO MOJIEKYJ KHCIIOpoAa HaxoauTcs B oobeme 11 mpu Temnepatype 0°C u gaBnenun 133,3
[Ta?

Cuurasg Tra30KMHETUYECKHI JuaMeTp MOJEKYJbl YIJIEKUCIOrO ra3a pPaBHBIM 32107
OIpEeAENUTh AJIMHY IIpobera ero Mojexyibl npu temneparype 50°C u gasnenun 133.3 I1a.

. B cocyne o0bem, xoToporo 5 1, HaxoauTcs Kuciopoa maccoit 4 r mpu Temneparype 13°C.
Ornpenenuth BHYTPEHHIOK YHEPTHUIO Ta3a U IaBJIEHHE Ta3a Ha CTEHKH COCY/Ia.

HapyxHnas MOBEPXHOCTh O0eToHHOMU CTEHBI UMeeT TEeMIIepaTypy
t;=-10°C, a Buytpennss - t,=10°C. Tommmnaa crensl L=25 cM. CKOIBKO TEMIOTHI MPOXOAUT
yepes Im* noBepxHocTU cTeHbl 3a 1 MuH? Koaddunuent temnonpooanoctu 6erona N=0,817
Jx/m ¢ K.

Bapuanm 1.8
. OIpeenuTh CKOIBKO MOJEKYJI comepx)urcs B 1 MM® Boapl? KakoBa Macca MOJEKYIIbI BOZBI?
p(H,0) =10° xr/m’.
. Onpenenuth MIOTHOCTh Pa3pekeHHOTO BOJOPOJA, €CIIH: CPeaHss IJIMHA CBOOOIHOTrO mpobdera
mousiekys A=1 cMm., d (Hy) =0.28 am.

Haiitn cpenHol0 KHMHETHMYECKYH0 HHEPryi0 BpallaTeIbHOIO JBHKEHHMS OJIHOM MOJIEKYIbl
Kuciopoza nmpu remneparype 13°C, a Takxke CpeIHIOI0 KUHETUYECKYIO SHEPTUIO BpallaTeIbHOIO
JBIDKEHUSI BCEX MOJIEKYII, COACPIKAITUXCS B 4 T KUCIIOPOa.

. Kakas gacTe Monekyn ra3za uMeeT CKOPOCTH, HE MIPEBBIIIAIOIINE HAanOoJee BEPOSITHYIO CKOPOCTH?

Bapuanm 1.9.

. B mwmaape mox mopmuem Haxoautcs S00 T BO3myxa, 3TOT BO3AYX OECKOHEYHO MEJJICHHO
HEPEBOJIAT U3 OJHOTO COCTOSIHUA B Apyroe. OnpeaennTe HauOONbUIYIO TEMIIEPATypy, KOTOPYIO
JIOCTHTAeT BO3YX, ECIIH 3aBHCHMOCTD JABICHHS OT 00beMa 3a1aHa ypaBHerHneM p=2-10° (V-V?),
rae o0beM V BhIpakeH B KyOMUECKHX METpax, a Aasienue P B [lackamsx.

. Kakoe xonmmuecTBo yacTuil HaxoAWTCS B 1T mapooOpa3HOro ioja, eCiu CTENeHb JTUCCOIUAINN
ero paBHa 50%. Macca 1 kmons ifoxa 254 Kr/KMOIb.

. JlaBnenne rasa pasno 10* Tla, a cpemmsis kBagpaTWdHas cKopocTh paHa 500 wm/c. Haiitn
IUIOTHOCTB 9TOTO rasa.

. MoxHo nu cuutaTh BakyyM ¢ gaBieHueM p=100 mxlla BeICOKMM, €cii OH co3daH B KoJiOe
muamerpoMm D=20 cm, coneprkatueit a3ot npu temmneparype T=280K? (d(N3)-0.38 um).
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Bapuanm 1.10.

. Haiitu maccy kunomouis cmecu 25 r kucinopoja u 75 r a3ora.

Kakyro nono cocTaBisier KMHETHYECKash HHEPrusl BPalaTeIbHOTO JABMXKEHHS MOJIEKYT OT
MOJIHOM KUHETHUYECKON HSHEPruud MOJEKYJ OJHOATOMHOTO, JBYXaTOMHOTO UM MHOI'0aTOMHOIO
raza?

. Ha xakoif BpIcOTE€ HajJ MOBEPXHOCTHIO 3eMIIM aTMOC(HEPHOE JaBICHHUE BJIIBOE MEHbINE, YEM Ha
noBepxHoctu? CuuTarh, 4TO TEMIIEparypa Bo3ayxa paBHa 290 K 1 He u3MeHseTCs C BHICOTOM.

. Uepe3 miomanky, pasayio 100 cM® 3a 10 ¢ BemexcrBHe mubdy3und MPOXOAUT HEKOTOPOe
KOJIMYECTBO a30Ta. ['paJiMeHT MJIOTHOCTH B HAMpaBiICHUH, MEPIECHIUKYISIPHOM IUIOMIAIKE S,
paBeH 1,26 kr/m”. [Tpouecc muet npu Temmeparype 27°C, cpenusis AuHa cBOOOIHOTO mpobera
MOJIEKYJ a30Ta 10° o, 3¢ PEeKTUBHBIA THAMETP €ro MOJICKYJ d=3,75-10" cwm. Onpenenutb
BEIMUMHY KO3(p(dUIIMEeHTa BHYTPEHHETO TPEHHUS NPHU ATHX YCIOBHUSIX M KOJUYECTBO a30Ta,
IIPOLIENIIETO 32 YKa3aHHOE BPEMsI uepe3 IUIOIMAIKY S.

Bapuanm 1.11.

. B cocyne o6némom 20 1 Haxonutcs 4 r Bomopoaa mpu Temmepatype 27°C. Haiitu naBienue
BOJIOpOJA.

. VjieabHBIi Ta3 HAXOMUTCS B LITMH/PE, 3aKPHITOM mopmHeM. ['a3 3annMaer o6bem V= 10 v’
npu Temneparype T=250 K u masnenue 9,8-10" ITa. ITpu mepexone rasa B HOBOE COCTOSIHHE,
nasienune mosbickiock g0 1,0-10° Ila, a oGbem yBemmumics go 10,5 M. Bo ckombKo pas
M3MEHUJIACh TIPU 3TOM CPEIHSSA KHHETHUECKasl SHEPTUs MOCTYNAaTeIbHOT0 ABMKEHUS MOJIEKYI U
Kakoi oHa crana?

. Ha ckonpko ymenwimtes atmocdepnoe nasnenue 100 xlla mpu moabeme HaGmromatens Haj
noBepxHOCcThIO 3emin Ha BbicoTy 100 M? Cumutath: uro Temmneparypa 290 K u He usmensiercs ¢
BBICOTOM.

. Koadpduuument tennonpoBoaHocTH Bo3ayxa mnpu Temneparype 0°C v HOpMalbHOM J1aBJI€HUU
pasen 2.2:107 Jix/(K-c-cm). Ompenenure BenmuuuHy Ko>(Q(UIMEHTa TEIUIOMPOBOIHOCTH MU
temriepatype 40 °C u ripu TOM K€ JaBJICHUU.

Bapuanm 1.12.

. CKOJIBKO MOJIEKYIT PTYTH COJAEPKAICS B 1 CM° BO3yXa B OMEIEHHH, 3apSUKEHHOM PTYTHIO, TIPH
temneparype 20 °C, ecnu naBieHHME NAapoB PTYTH NpU 3TOW TeMmmeparype pasHo 0,645 Ila?
Uucno ABoraapo Ny = 6,023-1023 MOJTB .

2. HauBeposiTHelIIas CKOPOCTh MOJIEKYJ HEKOTOporo rasza v,=1820 m/c. Kakoit aro rasz?
KakoBel cpennss apudmernyeckass U CpeaHSs KBaJIpaTU4Has CKOPOCTH MOJEKYJ, €clu
TeMriepatypa rasa 127 °C.

. Koo uument Buyrpernero Tpenus azota mnpu temneparype 0°C paBeH

1,6810™r/cM ¢. OnpenennTs 3HAYeHNe CPe/IHeil UTHHBI CBOGOIHOTO MPOGEra MOEKYI a30Ta IpH
HOPMaJIbHOM JaBJIEHUN.

. [IpITMHKY, B3BELICHHBIE B BO3AyXE, UMEIOT Maccy m=10"* r. Bo ckombKo pa3 YMEHBIIUTCSA UX
KOHIIEHTpalus n npu ysenudenuu Boicothl Ha Ah = 10M? Temneparypa Bosayxa T=300 K.

Bapuanm 1.13.

. B tennousonupoBanHOM HuiuHApe noja nopuiHeMm HaxoautTces 20 r. renud. [Ipu OGeckoneuHO
MEIJIEHHOM NEPEMELICHUH TOPIIHS a3 NEPEBOAUTCA U3 COCTOSHUSA, KOTOPOMY COOTBETCTBYET
066eM32-10°M° u NaBJICHUEM 4-10° Tla B COCTOSIHME, TIPU KOTOPOM 9-10° M mu IaBJICHUE
15,5-10°T1a. Kakosa Oynmer HamOoJbIlIas TEMIlepaTypa Tra3a B 3TOM MPOIEecce, €CIU JTaBJICHHE
rasa sBisieTcs JMHEeHHON (yHKIHeH oObema.
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. KakoBa Hanbonee BeposiTHasi CKOPOCTh MOJIEKYH Bojopoaa mpu temmeparype 400K?
B kabune Bepronera OGapomerp mokaspiBaeT naBieHue 90 klla. Ha kakoil BwIcOTE JETHT
BEPTOJICT, €CIIM Ha B3JIETHOW IuTomianke Oapomerp mokaswpiBaeT aasienue 100 klla? Cuwmrars,
4yTo TeMieparypa Bozayxa 290 K u He usMeHsieTcs ¢ BbICOTOM.

105 0
. Azor nHaxonutcs nipu pasnennu P=10"Tla u temneparype 10°C. Onpenenure k03¢ (HUIHEHTHI
mubdy3un, BHyTPEHHETO TPEHUS U TEIIONPOBOJHOCTH.

Bapuanm 1.14.

. OnpenenuTh AaBleHUE CMecH ra3oB, cocrosiueid u3 10 r kucinopona u 10 r a3ora, KOoTOphIE
3aHUMaloT 00beM 20 J1 Ipu TeMIeparype 150°C.

. IIpu kakoi TemnepaType CpeHss KBapaTH4yHasi CKOPOCTb aTOMOB I'eusl CTAaHET PABHOM BTOPOM

KOCMHYECKON CKOPOCTH U, =11,2 km/c?

Temnepatypa Bomopona 550 K. Ompenenuth OTHOLIIEHHME YHMCIA MOJIEKYJ 3TOrO rasa,

KOMIIOHEHTBI CKOpOCTel KOTOpbIX JexaT B unrepsasie oT 3000 mo 3010 m/c, K yucity MOJIEKYI,
KOMITOHEHTBI CKOPOCTEH KOTOPBIX Jiexkat B mHTepBaje oT 1500 xo 1510 m/c.
. IBa cocyna, o0bemom V=1 11 Kax[Iblif, coenuHeHbl TpyOkoil miuuHoi L=10 cMm u miomansko
TOMEPEUHOro ceueHnss S =1 cM”. OMH COCYJI HAIIOIHEH BIIAKHBIM BO3IYXOM, a APYroil CyXuM
Bo3ayxoM. [lpunsB, xodddumnuent muddysuun mapoB BOIbI B BO3AYyXe IMpH aTMOChHEpHOM
maBneHud paBHeEIM D=0,23 cm’/c u mpeHeOperas BS3KOCTBIO OMPENEIHTE, dYepe3 CKOIBKO
BPEMEHH Pa3HOCTh KOHIIEHTPALIUiA TapOB BOJbI YMEHBIIUTCS B € pas.

Bapuanm 1.15.

. B Gamtone o6semom 10 1 HaxomuTes renmii o gasnernem 10°TIa u mpu Temmeparype 27°C.
[Tocne Toro kak m3 OamnoHa Obiio B3sATO 10 T remus, Temmneparypa B OaJulOH MOHM3WIACH 10
17°C. Onpenenuts HaBIeHNE reys, OCTAIOMIErOCs B OaIUIOHE.

. [ImoTHOCTE HEKOTOPOrO MHOTOATOMHOIO r'a3a MpPH JaBICHUU 4-10° Tla cocrasmster 5-107 kr/m’.

Onpenenure CpenHIO KBAaAPATHUYHYIO CKOPOCTH MOJIEKYJ Ta3a M CPEAHIO0 KHHETUYECKYHO
SHEPTrHUI0 MOJIEKYJI B €MHUIIE 00bEeMa ITOrO rasa.

Cuynras, 4TO BO31yX HA IOBEPXHOCTU 3E€MJIM HAXOJUTCA MpPU HOPMAJIBHBIX YCIOBMSIX,
ONpeAeNUTh OTHOUIEHHE [aBJIEHUS BO3[AyXa Ha BbICOTE 2 KM K JaBJICHHUIO Ha JHE ILIaXThl
riyOuHoM 2 kM. CuMTas, YTo TeMIlepaTypa BO3yXa OT BHICOTHI HE 3aBHCHUT.

JlaBneHue BoO3ayxa MeXay CTeHKaMu cocyda Jlptoapa mapoBoii (opmbl MpH KOMHATHOU
TeMIIepaType T=20°C paBHa P=10’ MM.pT.CT. Ilnomans BHYTpEHHEHW IOBEPXHOCTH COCYIa
S=600 cM”, paccTosHue Mexay cTerkamu d=0,5 cM. OmpeaenuTh MacCy KHAKOrO BO3AYXa q =
2,02-10° Jlx/kr, a ero Temmeparypa T,=80 K.

KonTtposbnas padora Ne2

Bapuanm 2.1.
. Cxonpko Ttemots! nornomaet 200 r Bogopoaa, HarpeBasich oT 0°C o 100°C npu noctossHHOM
nasieHnn? KakoB npupoct BHyTpeHHel sHepruu ra3za? Kakyro padory coBepiiaer ras?
. [Hox neiictBuem BrIcOKOI TemmepaTypsl 40% MoseKkys BOJOpo/Aa pacnaauch Ha aroMbl. Haiitu
yaenbable TemnoéMKocTH C, v Cy TaKOro 4aCTUYHO JMCCOLUMMPOBAHHOTO BOJIOPOJIA.
. XonoauipHas MamivHa, paboTaromas Ho nukiay KapHo, mojnep:xuBaeTr B KamMepe TeMIeparypy
T1=260K. 3a kaxaplii IUKJ MalIMHa OTBOJIUT U3 XoJoaAuabHOU KaMepsl Q=40 x/[x sHepruu n
nepenaér 3Ty SHEPruI0 OKpykaromen cpeae, uMmeronien temneparypy T,=300K. Onpenenute
MOIITHOCTH MOTPEOIAEMYIO XOJIOAWIBHON MAIIMHOM, €CITU MPOJODKUTENBHOCTD IHKIa t=1.5c.
. Kamens maccoii 10 xr ynan ¢ BeicoTel 20 M Ha 3emuro. Temrneparypa KaMHS U OKPYKAFOIIEH
cpenpl 20°C. Onpenennuts N3MEHEHNE SHTPOIIMH CUCTEMBI KAMEHb-3EMJIS.

Bapuanm 2.2.
. BBIUMCIHUTB OTHOIIEHHE TEMIOEMKOCTEN Y=Cp/Cy AJISl CMECH 3 MOJIb AprOHa U 5 MOJIb KUCI0POJA.

25



. IIpn U3MeHEeHUN COCTOSIHUSI KHCIIOPO/a B MOIUTPONUYECKOM MPOLEcce YAelbHasi TEII0EMKOCTh
aroro rasza 0,3 kJ[x/(kr-K). Macca kucnopona 4 kr. Onpenenuts COBEPIICHHYIO paboTy, eciin
HAYaTbHBIC TAPAMETPHI — JABJICHHE I TEMIIEPATYPa COOTBETCTBEHHO paBHb! 5-10°TTa 1 350 K 1 B
paccMaTpuBaeMoM Iipoliecce k razy 0110 noaseneHo 100 k/[x TermioTsl.

. OIMH MOJIb WJI€aJIbHOTO JIByXaTOMHOI'O rasa, Haxojsmierocs mnoj aasienuem 0,1 Mlla npu
temneparype 300K, HarpeBatoT npu nocrossHHoM 00béMe 10 aasienus 0,2 Mlla. ITocne atoro
ra3 U30TePMHUUYECKU PACIIMPHIICS 10 HAYAIbHOTO JaBJICHUS U 3aTeM M300apruecku ObLT CKaT 10
HavyanpHOTO oObeMa. Haueptuth rpaduk wnukina. OmnpeaenuTs TeMIeparypy Tasza Juis
XapaKTEPHBIX TOYEK LMKJIA U ero Tepmuyeckuit K11/,

Ornpenenutb W3MEHEHUE SHTPOMHUH, MPU HM3OTEPMUUECKOM CKAaTHH, | MOJb KHCIOpOAa OT
o0nemMa Vi 10 006éMma 1/3 V.

Bapuanm 2.3.
. Cmemano m;=40 r Bogopoaa (Hy) ¢ my=32 r kucnopoaa (O;). YaenbHbIe TEIIOEMKOCTH 3TUX

ra3oB COOTBETCTBEHHO pPAaBHBIL: CP(H2)214,2~103I[)K/(KF-K) u Cp(02)=912 Jx/(xr-K).

Onpenenure yaelbHYO TEIULIOEMKOCTh cMecu C,, .

. Pactmmpsisice, 1 Monb Bogopoa coBepmmi padboty paBayro 10 J[x. Kakoe KomM4ecTBO TEIIOTHI
OBLJIO MOJIBEJICHO K ra3y, eCJH ra3 paciupsuics: a) u3o0apuuecku; 0) U30TEPMHUCCKU.

. Bomopox maccoit 100 T ObIT M300apUYECKH HATPET TaK, YTO O0OBEM €ro YBEIMYMJICS B N pas,
3aTeM, BOAOPOJ ObLI M30XOPHYECKH OXJIAXKAEH TaK, YTO JABJIEHHWE €r0 YMEHBIIMIOCHh B N pas.
Haiitu usmenenus suTponuu i n=3.

. Makpockonuyeckass CUCTEMA TOTJIOIIAET AE=10"% JIx sHepruu. IIpu 3TOM 4MCIO AOCTYIHBIX
coctosiHul cucteMbl yBenuunpaercs Ha 10%. KakoBa temneparypa 3Toil CHCTEMBI.

Bapuanm 2.4.

. Ha ckosbko Gosble TemnoTel Hy)KHO cooOmuTh 12 r kucnopona (O,), 4ToObl HarpeTh ero ot
20°C nmo 70°C, npu MOCTOSHHOM JaBJIEHWH, YeM JIJIsl HarpeBa 3TOM Macchl KHCIOpoja IpH,
MOCTOSIHHOM 00bemMe?

. Hexotopast Macca 1ByXaTOMHOIO ra3a MoJIBepraeTcs CxKaThio: OJIMH Pa3 U30TEPMUYECKH, APYTroi
pa3 angmabarHo. HauanbHbIe TemmepaTypa U JaBJeHHE C)KHMAeMOro raza o0a pasa OJMHAKOBBI.
KoneuHoe naBnenue oba pasa B n pa3 6onblie HayanbHOro. Haliiure oTHomeHue paboT cxxaTus
npu aanabaTHOM U U30TEPMHUYECKOM mpoiieccax. Paccmorpure cinydau: a) n =2; 6) n = 100.

. B pesynbrate kpyroBoro mpoiecca ra3 copepumi padory A= 1 J[x u mepenan oxJaauTeINto
teroty Q=4,2 JIx. Onpenenure TepMudecKuii KO3QPUITUEHT MOIE3HOTO TEUCTBUS 1 IUKJIA.

. Kucnopoa maccoit 2 kr yBeauuui cBoil 00beM B n=5 pa3, OJlMH pa3 U30TEPMHUECKH, IPYToil -
aguabatudecku. KakoBo OyneT n3MeHeHHe SHTPOIUH B 3TUX JIBYX Ciiydasix?

Bapuanm 2.5.
Oaun tpamm kucimopona (ra3 uaeanbHblii) HarpeBaercs oT 10°C mo 60°C pa3nuuHBIMH
criocobamu: a) um3obapuueckw; ©0) W30Xxopuyecku;, B) amuabatudecku. 1. Ilpoeputh st
YKa3aHHBIX MPOIECCOB TEOPETUIECKOE MOJIOKEHUE O TOM, YTO U3MEHEHUE BHYTPEHHEH dYHEPTUU
UJEATbHOTO Ta3a HE 3aBUCHUT OT MpoIlecca IMepexoj/ia, a 3aBUCUT TOJBKO OT Ha4dalbHOU M
KOHEYHOH TemmepaTypsl. 2. OnpeneiauTh U3MEHEHHE BHYTPEHHEH YHEPrUH KHUCIOpOoa MPU €ro
HarpeBanuu ot T no Ts.
st HEKOTOPOTO MOIUTPOMUYECKOTO TMpoIlecca, B KOTOPOM YYacTBYeT MHOTOATOMHBINA Tras3,
nmokasaTesb moauTponsl n=1,7. KakoBa MoisipHast TETUIOEMKOCTh Taza B 3TOM Iporiecce?
. Jlen maccoii 2 kr npu temmeparype 0°C ObLT mpeBpalieH B BOAY TOW K€ TEMIEpaTypbl TIpH
oMoy napa, umeromiero remmeparypy 100°C. Onpenenuts Maccy M3pacxoJ0BaHHOIO Mapa.
KakoBo u3aMeHeHHe SHTPOIUU CUCTEMBI JIE]] - TIap NP TastHAH Jbaa?
. OguH MONb MJEAbHOTO JIBYXaTOMHOTO Ta3a COBEPIIMJ LIMKJ, COCTOSALINI U3 BYX H30XOp H
nByX n300ap. Hanmenbmmit 00beM Vin=10 71, Hanboabmuii V,x =20 1, HAUMEHbIIIEE 1aBIICHUE
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Punin=246 klla, naubomnwiiee naBneHue Pp,,=410 klla. Haueptuts rpadux mukna. Onpenenurts
temnepatypy T rasa s XxapakTepHBIX TOUYEK UK U ero Tepmudeckuid KIT n.

Bapuanm 2.6.

. OTHOLIEHNE MOJISIPHBIX TEIUIOEMKOCTEH I ABYyXaToMHOro rasa y= 1,4. Onpenenure yneiabHble
termnoeMkocTy Cp u C: a) kucnopona; 0) azora.

B deTpIpexTakTHOM JBUTATENIC JM3ENS 3aCOCaHHBIM aTMoc(hepHbIi BO3ayX B oObeme 10 i
noaBepraercsi 12 - kparHoMmy cxaTtuio. HavanpHOoe naBieHue - aTtmochepHoe, HaudalbHas
temriepatypa 10°C. Ilpomuecc cxaTust annabatudeckuii, ra3 uacaibHbld. OnpeneaTuTh KOHEUHOE
JlaBJIEHUE, KOHEUHYIO TEMIIEpaTypy U paboTy CHKaTus.

. Cmemrano 5 kr Boasl npu temiiepatype 280 K ¢ 8 kr Boasl ipu temneparype 350 K. Haiitu: 1)
TEMIIEPATYPY CMECH; 2) U3MEHEHHUE SHTPOIINH, IPOUCXO/AIIEE [IPU CMELIEHUU.

. Nneanbnsiii ra3 coepmaet mukia Kapno. Temneparypa narpeatens T;=470 K, temmneparypa
oxmagurens T3=280 K. IIpu nzorepmuueckoM pacmmpenuu ra3 copepuiaer padory A=100 JIx.
Omnpenenuts Tepmudeckuii KIJ] nukia, a Takxke TemioTy Q,, KOTOPYIO ra3 OTAAeT OXJIAIUTEIIO
MIPU U30TEPMHUUECKOM CIKATUH.

Bapuanm 2.7.

. Jld TpexaTOMHOTO rasa, MMEIOIIET0 YAETbHYI0 TEMJIOEMKOCTh MPU MOCTOSHHOM IaBIICHHH,
Cp=725 Ix/(xr-K). Onpenenure: a) MOJSPHYIO MacCy 3TOro rasa: 0) OTHOLIEHHE MOJSPHBIX
TEIIIOEMKOCTEH.

JlBa MoJisi uwaecanbHOTO raza NpU JaBJICHUU 10° IMa u temneparype 20 °C, oOparumo
M30TepMIUecK cxnumaercst 10 masiermst 10° ITa. Ompenenuts paGoTy, COBEPLICHHYIO Hal
ra3oM B IPOIIECCE €ro CHKATHUS.

. I'a3 coBepmaet nuki Kapuo. Temneparypa oxnanurens T,=290 K. Bo ckonbko pa3 yBenuuuTcs
KITJI uuxna, ecnu Temneparypa Harpesarens nosbicutcs ot T1'=400 K no T,"'=600 K?

. CmemanHo m;=5 kr Boabl npu temmneparype T;=280 K ¢ m,=8 kr Boabl mpu temmeparype
T,=350 K. Haiitu: 1) Temnepatypy 6 cmecu; 2) uameHeHue AS 3HTpONHUU NMPOUCXOAAIIEE TPU
CMEIINBAHHH.

Bapuanm 2.8.

. [Ipu monmuTpONMUYEeCKOM paciIupeHu | MOib UIeaTbHOTO OJJHOATOMHOTO Ta3a €ro TeMIeparypa
ymenbinaercs Ha 1K. [Tokazarens monutponsl n=1,5. Onpeaenure: a) MOJISIPHYIO TEINIOEMKOCTh
rasza B 3TOM Ipoliecce; 0) KOJIMUECTBO TEIUIOThI, OTJaHHOW WJIM IMOJIyY€eHHON Tra3oM; B) padory,
COBEPUIAEMYIO Ia30M.

. HekoTopoe KOIHYeCTBO HIeanbHOro BO3AyXa HY)KHO CXaThb OT gasineHus 10°- rlla no masieHus
10°- rlla. Cp/Cy=1,4. OnpenenuTs aHATUTHYECKH, KaK BBITOJIHEE BECTU CXKAaTHE alnadaTHuecKu
WJTH U30TEPMHUYECKH, T.€. TIPH KaKOM C)KaTHUU OyJeT 3aTpadeHa MeHbIas padoTa.

. I'a3 cosepmaer nukin Kapuo. AbcomtoTHast Temneparypa T HarpeBarens B TpH pa3a BbIIIE, YeM
temriepatypa T, oxmaautens. HarpeBatens nepenan razy remnotry Q=42 x/[x. Kakyto paboty
A cosepmni ras?

. Kycox npma maccoit m=200 r, B3saTbIil nipu Temneparype t; = -10 °C, 6pu1 Harpet 10 t; = 0°C u
pacruiaBieH, IMocie 4ero ooOpas3oBaBmiascs Boja Obuta Harpera g0 Temmepatypsl t; = 10°C.
Onpenenutb u3MeHEHUE AS SHTPONUH JIbJIA.

Bapuanm 2.9.

. B monutpomHOM mpoiiecce SHTPOIUS OJHOTO Kr a3ora yBenwuuiach Ha 140 J[x/K: mpu 3Ttom
TeMnepaTypa raza usmenuiach ot t; =20°C go t; =120°C. Onpenenuth NoKa3aTeiab MOTUTPOIBI.

. Hexoropas macca asora npu aasiaennn 10° ITa umena o6bem 5 11, a mpu maenenuu 3-10° Tla
o0wvem 2 1. [lepexom U3 MEPBOTO COCTOSHUS BO BTOPOE MPOMCXOIMII B JIBa 3Tala: CHaJaia Io
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H30XOpe, 3aTeM mo H3o00ape. ['a3 cuutarh uaeanbHbIM. ONpENeNUTh KOTUYECTBO TEIUIOTHI,
M3pPACXO00BAHHOE IIPH MEPEXO0JIE€ U3 MEPBOTO BO BTOPOE COCTOSIHUE.

HarpeBarenp TeruioBoit Mammebl, paboTaromieir mo oOparmmomy 1ukiny KapHo, umMeer
temnepatypy 200 °C. KakoBa Temneparypa oxjaauTens, €ciid 3a cueT kaxaoro 1 kJbx Tera,
MOJIYYeHHOTO OT HarpemaTelsis, MamiumHa coBepiiaer padory 170 J[x? I[lotepn Ha TpeHue u
TEIJIOOTJA4Yy HE YUYUTHIBAIOTCS.

. Halitu u3menenune AS sHTponuu mpu n300apu4YeCKOM pACIIMPEHUH a30Ta Maccoil m=4 r ot
ob0bema Vi =5 11 1o o0bema V,=9 1.

Bapuanm 2.10.

Uemy paBeH TMOKa3aTeiab TMOJUTPOINbBI [UIsi OJHOATOMHOTO Tras3a, B aJua0aTHYecKoM,
HU30XOPHYECKOM, H30TEPMHUIECKOM U H300apHUeCcKOM MpoIleccax.
. B 6amone o6pemom 500 1 HAXOIUTCS BO3AYX IO IaBIICHUEM 50-10° [Ta, Temmnieparypa Bo3ayxa
B OaJUIOHE paBHa Temriieparype okpyxkaromieit cpeapl t=20°C. Kakyio MakcCUMaJbHYIO padoTy
MOJKET COBEPIIMTH CXKATBId BO3AyX NPU €ro MU30TCPMUUYCCKOM pacimupeHuu? ATMochepHOe
JIaBJICHUE PaBHO 10° Ia.
. Haumenbmuii o0bem rasa, copepuatomero 1ukia Kapuo, Vi = 153 1. Onpenenuts HanOOoNbIIMiA
o0veM V; ecnu o0beM raza B KOHIIE M30TEPMHUYECKOTO pacuiupeHus V,=189 1, a B KoHIe
nzorepmuyeckoro cxatus V4 =600 1.
. Halitu u3menenue sHrponuu npu norpyxenun 100 r xenesza, Harperoro a0 300°C B Boay
maccoii 1 kr. mpu tremneparype 15 °C (yaenbnas terioeMkocts Cre =460 [Ix/kr K).

Bapuanm 2.11.

. Beruncnuts ynenbusie termnoeMkoctu Cy u Cp: 1) renmus; 2) Bogopoaa; 3) yriaeKucioro rasa,
MIPUHUMAs TH Ta3bl 32 UCAIbHbIC.

. JIBa Mons KuCIOpoAa OYEHb MEMJIEHHO NEpPEeBOAIT M3 cocTosiHus 1 B cocrosiHue 2. Kakoe
KOJIMYECTBO TEIJIOTHI HEOOXOJMMO TOJBECTH K rasy, €Clii B KOOpPJMHATax J/JaBJICHUE-00hEM
npolecc u3o0paxkaeTcs mpsMoi nuHUel. B cocTosHun 1 ra3 xapaktepusyercs mapameTpamu:
nasnenvem 10° Ila, o6BeMOM - 24,6-10'3 M3, temriepatypoit - 300 K, a B cocrosinuu 2- naBieHue
B 3 pa3a 6oJblie, a 00beM B 2 paza OoblIIe.

. Huxn KapHo ocymectBusercs B untepsane temneparyp T =600 K u T, =200 K. /[aBienue B
KOHIIE U30TEPMUYECKOTO PACITUPEHHS U B KOHIIE aHa0aTHUYEeCKOT0 CHKATHs OJTMHAKOBHI M PaBHBI
P=2.10" Ila. PaGounm TemoM sBisiercs Bo3ayX. OIpeneNnTe MapaMeTpbl TOYeK MHKIA K
MOJIE3HYIO paboTy, coBepiaeMyro 1 Kr Bo3ayxa 3a UK.

. B mporiecce momuTponuueckoro pacumpeHus Bo3ayxa k Hemy 0bu1o nmoaseneHo 90 x/x Teruia, u
BCE K€ ero Ttemreparypa cHusmiach oT t;=25°C mo t,= -37°C, Macca Bo3ayxa m=4 Kr,
HAaYalbHOE JaBieHHEe Bo3myxa P, =4-10° ITa. OmpenenuTe H3MEHEHHE SHTPOIHH B 3TOM
mpoliecce.

Bapuanm 2.12.

. YTIeKkucbIi ra3, HadajabHas Temneparypa kortoporo 360 K, annadatnuecku cxumaetcs no 1/20
CBOETO IEpBOHAYAIbHOTO o0beMa. OnpeaenuTb H3MEHEHHE BHYTPEHHEH »JHepruum u
COBEPIIICHHYIO MPU ITOM padoTy, eciu Macca raza 20 r.

. Onpenenutsb Terioty Q, He0OX0IMMYIO AJIst HarpeBaHus Bojgoposaa, Mmaccoit 100 T na AT=200 K,
€CJIM HarpeBaHue MPOUCXOAUT: 1) MPU MOCTOSHHOM 00beMe; 2) MU MOCTOSHHOM JaBJICHUU.

. neanbHbIii MHOTOATOMHBIN T'a3 COBEpIIAET IMKJI, COCTOSIIMN M3 JIBYX M30XOp M JIBYX HM300ap,
npuyueM HaumOoJbIllee 1aBJeHUE Ta3a B 1Ba pa3a 0oJibllle HAUMEHbILIEro, a HAanOOIBIINI 00bEM B
4 pa3a Oonbiie HauMeHbIero. Onpenenuts Tepmuueckuiit KILJI nuxia 0.

. B MegHoM kanmopumerpe Maccoil 1 kr copepxkurcs Boga npu temmneparype 7°C. Macca Boas! 3
Kr. B xamopuMerp nmorpy3win Kycok amoMuHus Maccou 0,5 xr, umeronui temneparypy 77°C.
Haiinute n3amMeHeHne HTPONKUHU IPU YCTAHOBJIEHUU PAaBHOBECHOW TEMIIEPATYPhI.
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Cho =41910° Iw/kr K Ca=0,89-10° J/kr-K; Cey =0,994-10° Lw/kr K.

Bapuanm 2.13.

. Bnaxxueiii Bo3ayx conepxkut 20% BoasHoro mapa. IIpuHumasi cyxoi Bo3ayX 3a JBYXaTOMHBIN
ras ¢ MOJISIPHOW Maccou 29-107 Kr/Moub, OTIPENICTUTE: a) YACIbHYIO TEIJIOEMKOCTh BIIAXKHOTO
BO3/1yXa IpU MOCTOSHHOM 00beMe; 0) OTHOLIEHHE MOJISIPHBIX TEIIOEMKOCTEH .

. [lonuTponuueckuii mporecc MOXeT ObITh MPEICTaBICH NPSIMOI JIMHUEH, TPOJOIKEHUE KOTOPOM
IPOXOJAUT Yepe3 HayaJlo KOOPAMHAT Ha IUIOCKOCTH JlaBieHue-o0beM. HavanbHble naBieHus U
oGbem rasa pasusl 4-10% TTa i 107 M’. Macca rasa pasua 1 mMoib. B pesynbrate pacmmpeHus
ra3a ero oobeM yBenuuuics B 3 paza. Onpenenuts padboTy rasza. I'a3 - 1ByXaTOMHBIH.

Kakasg yacTp KojMuecTBa TEIUIOTHI, MOABOAMMON K HAEaIbHOMY rasy IpH H300apu4yecKoM
npoliecce, pacxoyeTcsl Ha yBeJIMUeHUE BHYTPEHHEH SHEpruu rasa u Kakas 4acThb - Ha padoTy,
COBEpIIAEMYIO0 Ta3oM IpU PACHIMPEHMH, €CIIM Ta3: a) OAHOATOMHBIN; 0) IBYXaTOMHBIH; B)
MHOI'OaTOMHBIH.

. Haiitu u3amenenue surponuu npu Harpesanuu 100 r Bogsl ot 0 °C go 100 °C u nocneayroiiem
IIpEBpALEHUH BOJbI B IIap TOM K€ TeMIEepaTyphl. CH20 =4,19 10° Jix/kr-K; A.=2/3 MJIx/Kr.

Bapuanm 2.14.

. Kucnopon maccoii 2 kr 3anumaer oobem | M U HaxXOOUTCA IION HaBJeHHWEM 2 atM. a3 ObLI
HarpeT cHayvaja IpHu MOCTOSTHHOM JaBJICHUU 10 o0beMa 3 M, a 3aTem IIPH TIOCTOSTHHOM 00BbeMe
110 naBieHus S5 atM. HaliTu Tensory, nepe1iaHHo0 ra3y, U3MEHEHUE BHYTPEHHEN SHEpruu raza u
COBEpIIICHHYIO UM padoty. [TocTpouTs rpaduk MpoIeccos.

. Haiitn otHomienne Cp/Cy- 119 cMecu razoB, cogeprkanux m; = 10 r renus u my,=4 r Bogopoja.

. BpuncnuThe U3MEHEeHUsI YHTPONUU MPU CMEIIEHUU OJHOATOMHOIO HJIE€aJbHOTO ra3a Macchl mi,
MMEIOIIEr0 HavyanbHble Temneparypy T; um nmaBneHue P; M JABYXaTOMHOTO raza Macchl my,
HMMEIOLIEr0 HayalbHbIe TeMiiepatypy T, u naBienue P,. MoiisipHbie MacChl [ U L.

B pe3ynbrare M30XOpHMYECKOrO HarpeBaHusi Boaopoaa macco m=1 r, gaBiaenue P raza
YBEJIMYMIOCH B 2 pa3a. Onpenennuts u3MeHeHue AS sHTpOIuu rasa.

Bapuanm 2.15.

. Pasznocth ynenpHbIX TeroeMkocTel Cp-Cy HEKOTOPOro JIBYXaTOMHOTO rasa, NMpU MOCTOSHHOM
JTABJICHUH U MOCTOSIHHOM 00b&Me paBHa 260 Jx/(xr-K). Haiitu maccy kmiiomons [ raza u ero
yaenbhbie TeroeMkocT Cp u Cy.

B mununape nox mopmHem Haxoautces Bopopon maccor 0,02 kr mpu temneparype 27°C.
Bonopon Havan pacmmpsTcs aainabaTuiyecky, yBeIMYUB CBOM 00beM B 5 pa3 U 3aTreM ObUI CKaT
M30TEPMUYECKHU, TIPUUYEM 00HEM ra3a yMEHbIIWICA B 5 pa3. HaiiTu coBepiieHHyto ra3zom padory.
. IIpu coBepuienun mukna Kapno, ra3z nomyuun ot Harpesarens 17 x/lx sHepruu u cosepiuia 6
k/[x paboTel. Bo ckonbko pa3 TemrnepaTypa HarpeBartess Bbllle TEMIIEpaTyphl XOJ0IUIbHUKA.

. Pabouum Ttenom B muxine Kapno sBisiercss Bo3ayx, macca xoroporo m=8 kr. CocrosHue 1
XapakTepU3yeTcs napaMeTpamu pi= 20-10° Ta u T;=500 K, a cocrosizue 3 - nmapameTpamu p3=3
10* Tla u T3=250 K. Onpenenuts: U3MEHEHHME SHTPONMM HAarpeBaTels U XOJOJWJIbHHKA;
KO3 PHUITUEHT TT0JIE3HOTO IEHCTBHUS.

Kontpoabnas padora Ne3

Bapuanm 3.1.
. OguH MONH HEKOTOPOTo Taza HaxoauTcs B cocyae oobemoMm 0,25 n. [Ipu Temmneparype 300 K
nasnenue raza 90 at™., a mpu 350 K nasnenne 110 arm. Haiitu nocrosinasie Ban-/lep-Baanbca
JUTSI 3TOTO rasa.
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. Kak BeMKko MOBEpXHOCTHOE HATSKEHUE G JKUJKOCTHU, €CIIU METJISI U3 PE3UHOBOIO IIHYpPA JITTUHOMN
L c nomepedHbIM cedyeHHEM S, TMOJOXKEHHas Ha IUIEHKY A3TOW JKUAKOCTU pacTsSHyJach B
OKPYXHOCTh paauyca R mocrie Toro, kak mieHka Obu1a MpoKoJIoTa BHYTpH neTinu? CYuTarh, 4To
IPU MaJbIX PACTSDKEHUSAX JUIsl PE3UHBI CIipaBeaauB 3akoH ['yka u moaynb FOHra pe3uns! paBeH
E.

. Haiiru Bec 1 M° BiaxsOro BO3/1yXa npu Temuneparype 29 °C, otHocuTenbHOR BiaxHocTu 60% u
HOpMaTbHOM faBieHHH. (Po(29°C) = 4,23-10° Ia).

. Ocmotuueckoe naBieHue pactBopa npu temreparype 27 °C pasHo 0,2 MlIla. Ckoibko yacTuil
PACTBOPEHHOrO BEIIIECTBA HAXOAUTCS B PAaCTBOPE 06beMoM 1 M>?

Bapuanm 3.2.

. Kakomy naBnennio He0OX0IMMO MOABEPTHYTH YIIIEKUCIHbIHA a3 npu temmeparype 300 K, aTo6s1
€ro IIOTHOCTh OKa3ayiachk paBHOU p=500 r/n? Pacuer mpoBecTH Kak JjIs UEaTbLHOTO rasa, Tak 1
1utst raza Ban-nep-Baansca a=0,361 H-M4/M0JII>2; b=4,28-10'5M3/M0111>.

. OnpenenuTs NpupalieHue SHTPONNHU IPU IIJIaBICHUH JIb/Ia B KOJIMYECTBE | MOJb, €CJIM U3BECTHO,
YTO TpHU YBEIMYEHUU BHEIIHero naaeieHuss Ha 10 Mmna, TemmepaTypa IUIaBIEHUS JbJa
n3Mmensiercs Ha 1 K.

. Onpenenuth AaBieHUE BO3AyXa (B MM. PT. CT) B BO3IYIIHOM Iy3bipbke auamerpom 0,01 mwm,
HaxozsmemMes Ha riayouHe 20 cM 1oJ MOBEpXHOCThIO BOJbl. BHemHee naBnenue 765 MM.pT.CT.
[IpUHSATH MIIOTHOCTH BOJIBI p=103 Kr/M® a MOBEPXHOCTHOE HATsKEHUE BOJIbI 70- 107 H/wm.

. OTHOCcuTENbHAS BIaXXHOCTh BO3ayxa npu temmeparype t;=15°C, paBHa 70%. Kakoii craner
OTHOCHUTEIIbHAsl BIAXXHOCTh, €clu TemmepaTypy moBbicHTh a0 30 °C u o0beM mpu 3TOM
yYMEHbIIUTCSA B 2 pa3a?

Bapuanm 3.3.

. [Ipu remnepatype T=310 K 1 kmoib a3ora 3aHuMaeT o0bemM V=2,5 M. Hcrnonb3ys KpuTHU4ECKUE
napaMeTpsl a30Ta, ONPEEINUTh JaBJICHUE.

P,=33,9-10° [a; T,,,=126,1 K.

. Pa3zHocTh ynenpHbIX 00beMOB Jbja U BOJbI Tpu 0°C mpuOIM3UTENBHO PaBHO AV=9,1-10"cm’r".
Ucnonb3ys ypaBaenne Kianeitpona-Knaysunyca, onpenenure i3MEHEHUE TOUKH TUIABJICHUS JIbIA
TpHU yBeIHUeHUH faBieHus Ha AP=10Tla.

IIpn kakon Temmeparype T remuit B ombite JIKOyisg-ToMcCOHa HayHET OXJIAKAATHCSA, €CIU
U3BECTHO, YTO KpHTHYecKas Temmeparypa reaus T,=5,1 K? Cuurars, 4ro cocTosHHE reius
ONMCHIBAETCs ypaBHeHHEM Ban-nep-Baansca.

. CTeKIIIHHYIO KanWJUISIPHYIO TPYyOKY, BHYTpEeHHUN nuameTrp kKotopoit d;=1,5 M, a nimuHa L=20 cm,
OIyCKalOT B TOPU30HTAJIBLHOM IOJOXEHUU B pTyTh. IIpu 3TOM HMeronuecs B TpyOke BO31yX
MOJIHOCTBIO ocTaeTcs B Hell. KakoBa juinHa cTonbuka Bo3yxa B TpyOKe Mocye €€ MOrpyKeHUs B
pTyTh Ha r1youny h=10 cm? KpaeBoit yron 6=138°. /laBnenue Bo3gyxa HOpMalbHOE.

Bapuanm 3.4.
Haiitn m3obapuyeckuil koapdunueHT o0beMHOro pacuipeHus raza Ban-nep-Baanbca mpu
3aJJaHHOM 00beMe, TeMIIepaType 1 MomnpaBkax K ypaBHeHHI0 Ban-nep-Baansca.
Haiitu ynenbnbiii 00beM BoasiHOTO Tapa v, npu 100°C m HOpPMaJIBHOM JaBJIEHUHU, E€CIIH
W3BECTHO, YTO TIPH JaBieHUW 735,5 MM.pT.CT. Temreparypa KulieHus Bojabl paBHa 99,1°C.
VY nenwpHas Temora napoodpazosanus npu 100°C q=539 kan/r.
. Kamuta pryrn maccoit 1,36 T BBereHa MeXy TOPU30HTAIBHBIMU MapaJUIEIbHBIMUA CTEKJITHHBIMU
wiacTuHaMu. Kakyio cuily cienyer NPHIOXKHUTH JJIsl TOro, 4ToOBbl PacCIUTIONIUTH Karllio [0
tonmuHbl 0,1 mMM? Cuutarh, 4TO PTYTh A0COIIOTHO HE CMA4MBAeT CTEKIO. Gp=0,5 H/m;
ppr=13,6-10°kr/n’.
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. Beruncnute ynenbneie Termmoemkoctu C, kpuctamioB Hatpust (Na), Hukens (Ni) u cBunma (Pb)
npu temneparype T=2 K, npumensss 3akoH [rononra u IITH W KBaHTOBYIO TEOPHUIO
teroeMKkocTu Jlebas.

Bapuanm 3.5.
Boruucnute 13 ypaBHeHusi Ban-nep-Baanbca naBnenue yriekucioro raza maccel 1,1 kr,
3aKJII0YEHHOTO B Oamione emkocTthio 20 11 mpu Temmeparype 13°C. CpaBHUTH pe3yiabTaThl IS

4 2
YTJIEKHUCIIOTO Ta3a ¢ IaBJICHUEM, PACCUMTAHHBIM KaK JUIsl MaeanbHOro rasa. (a=3,6 H-m /Monp” u

b=0,043 1/mMoB).
. Halitu BbIpakeHue [UI BHYTPEHHEW 3Hepruu n Mousied raza Ban-nep-Baanbca, TemoeMKoCTb
KoTOporo Cy He 3aBUCUT OT TEMIIEPATYPBHI.

Onpenenuth U3MEHEHUE CBOOOJHON SHEPruM TMOBEPXHOCTH MBUIBHOTO IY3bIpsl IpHU
M30TEPMHYECKOM YBEIMUYCHNH ero oobema ot 10 em® 10 20 em’ (6=40-10"H/m).

DOnemeHTapHas syelika KpucTalla MEAM - TIpaHElEeHTPUpOBaHHbIM kyO. Haiitu nunHeHbII
KO3(QQULIMEHT TEeIUIOBOrO pacIIMpPEeHUs MOHOKpUCTaUla Menu, eciad Monyiab IOxra
E=12,3-10"°H/M” 1 miotHOCTD p=8,9-10° KI/M°.

Bapuanm 3.6.

. B cocyne comepxxutcst 1 monb raza. Ero naBnenue B 20 pa3 00iblie KpUTHYECKOTO JIABICHHS, A
00BbEM paBeH IOJIOBUHE KPUTHYECKOro oObema. Ompenenure OTHOIIEHUE TEMIEepaTypbl 3TOro
rasa K KpUTHYECKOU TemIepaTrype.

. YKCyCcHasl KHCIOTa MpH aTMOC(EepHOM [aBJICHHUH IUJIaBUTCS MpH Temmeparype t = +16,6°C.
Pa3sHOCTh y/eIbHBIX O0BEMOB KHAKOH M TBepaoi (a3 Av=0,16 cm’/r. Touka ITABICHHS
cmenaercss Ha AT=1 K npu usmenenuun nasinenus Ha AP=41 atMm. HaiiTu yzaenbHyr TEmioTy
IUIaBJICHUS YKCYCHOM KUCIIOTBI.

Kakyio paboTy Hago coBepuINTh, 4YTOOBI BBIAYTH MBUIBHBIM MYy3BIph paauycoM 5 cMm?
Koadduunent mnoBepxHocTHOro HarskeHHst MbuibHOW Boabl 0,04 H/m. Cumrath mporecc
BbIIyBaHUS U30TEPMUYECKUM.

. I/I3BeCTHO, Y9TO 4YHUCIIO V' MoJen PaCTBOPCHHOI'O Caxapa COCTaBJIACT 3% ot umncaa v Mmoiei BOJBbI.

JlaBneHue HaCBIIIEHHBIX MapoOB BOJbI PU paccMaTpUBaeMoi Temmeparype coctaBisieT Py=2,66
klla. HaliTn naBieHue mapoB BOJBI HAJl pACTBOPOM caxapa.

Bapuanm 3.7.

OnuvH KMoONb KHcJOpoaa 3aHumaer obwvem 0,056 M npu nanenuu 920-10° Ila. Haiitu
TEMIEpATypy Tras3a, IOJb3YysACh ypaBHEHMEM BaH-aep-Baanbca B NpPUBEACHHBIX BEJIMYMHAX
(KpUTHYECKHE TaBICHIE U TeMIeparypa kuciaopoaa -5-10° Ta u 154 K).

. Pombuyeckas cepa npeBpaiaercst B MOHOKIMHHYIO 1ipH t=96,5°C. IIpu atMmocdepHOM HaBieHUH
ylenabHas TeruioTa mpespatieHus q=2,2 kan/r. Ckadok yJenbHOro oobema cepbl Ipu (pa3zoBoM
npespauieHnn Av=0,014 cM’/r. Haiit cMemenne AT oT Toukn ¢azoBoro nepexozaa cepbl Npu
W3MEHEHNU aaBiieHus Ha AP=1 atm.

. JlepeBstHHas nanouka anuHOM 4 cM. IlmaBaer Ha moBepxHOCTH BOJBL. Ilo 0mHY CTOpOHY OT
NAJIOYKH OCTOPO’KHO HAJIWIU MBUIBHBIA pacTBOp. C KakUM YCKOPEHHEM HAuMHAET ABUIAThCS

-2
naimoyka, ecau ee macca 1 r. ComnpoTUBIEHUE BOJbI HE YYUTHIBATh. GH2027’4'10 H/m,

2
G]\/[.p,:4'10 H/m.

Jlo xakoii TemmepaTypbl ObUI HArpeT HACBHIIIEHHBIA Tap, HAXOMALIMICS TMPH TeMIeparype
t=50°C, ecnu naBieHUE €r0 YBEIUYUIOCH B 8 pa3?

Bapuanm 3.8.
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. Ilpn temneparype 27°C mpoUCXOOUT M30TEPMUYECKHI pacliupeHue 1 KMoab Kuciaopoga OT
obbema V=1 M 10 oGbema Vo=5 M. Onpenenure npupalieHue BHYTPEHHEHW SHEPruM rasa,
paboTy COBEPIICHHYIO Ta30M M KOJIMYECTBO MOTJIOIIEHHON TEIUIOThI, CUUTAas ras:a) uicalbHbIM;
0) mompuuHSIOMMMCS ypaBHeHHIO BaH-nep-Baanbca.

. KakoBo mpupaiienne temrneparypbl Kycka Jbia, HaXOJSIIErocs MpPU HOPMAIbHBIX YCIOBHSX,
ecnu ero aawabatHo cxarth A0 gaBiaeHus 10 MIIa? Kakas monst maccel jpia TpH 3TOM
pacruiaBuTcs’?

. Kakyto cuity Hy>KHO HpPUIIOKUTH K TOPU3OHTAILHOMY aTlOMUHUEBOMY KOJIbIY BbICOTOH 10 MM, €
BHYTPEHHUM JuaMeTpoM 50 MM M BHEIIHUM JHaMeTpoM 52 MM, 4yTOObI OTOpBAaTh €ro OT
nmoBepxHOCcTH BOABI? Ko3(ppuiMeHT MOBEpXHOCTHOTO HATSIKEHHUS BOJBI PaBEH 70-10° H/m,
pA1=2,7-103 Kr/M.

KakoBo oTHOIIEHHME [JIMH JKEIE3HOr0 W MEAHOro crepxkHeil mpu temneparype 0°C, ecnm
Pa3HOCTb UX JIJIMH MPH JIF00O0H TeMIieparype oJiHa U Ta xKe?

Bapuanm 3.9.
Kputnueckas temnepatypa yriekuciorsl paBHa 31°C, kputuueckoe naBieHue 73 aTMm.
Onpenenuth kputrdeckuit oobeM 1 Mot CO,.
Onpenenuthy Temreparypy IuiaBieHusi japaa npu ngasienun 1,0 Mlla. Cuurats, 4TO TIpH
u3MeHeHuu AasneHus B npexaenax ot 0,1 mo 1,0 MIla mnoTtHOCTH NbJa ¥ BOABI U yHAEIbHAs
TEIJIOTA TUIABJICHUSI TIOCTOSTHHBI.
Ha nue cocynma c prytbio mmeercs Kpyriioe oTrBepctue auamerpom 70 Mrm. [lpu kakoif
MaKCHMAaJIbHOU TOJIIIMHE CJIOS PTYTH OHA eIlle He Oy/IeT BhITeKaTh 4epe3 3TO OTBEPCTHE?
B 3akpeiToM cocyne BMecTUTENbHOCTHIO 4,0 ,Z[M3 HaxoAuTCA Boja Maccor 2,0 kr mpu
temneparype 373 K. Ha ckonbko HYXHO MOBBICUTH TEMIIEpaTypy CHCTEMbI, YTOOBI Macca
HACBILIEHHOTO Mlapa HaXOJSIIeTrocs HaJl BOJION yBennuuiach Ha 1,6 1?7

Bapuanm 3.10.

. B 6annone emkoctsio 8 1 Haxogutes 0,3 kr kucnopozna npu temmneparype 27 °C. Onpenenurs:
1) xakyro dYacTh JaBJCHMsI ra3a Ha CTEHKH COCyJa COCTaBJII€T BHYTPEHHEE JIaBJEHHE,
00YCJIOBIICHHOE CHJIAaMH TIPUTSKEHHUS MOJIEKYJ; 2) KaKyl 4acTb o0beMa CoCyJa COCTaBIIsET
COOCTBEHHBINH 00BEM MOJIEKYJI ra3a.

. Mounp a3zoTta pacmpsieTcsi B MyCTOTY OT HadajbHOro o0vema 1 y1 go xoHewynoro 10 . Haiitu
HOHMXeHue Temreparypsl AT npu TakoM mpoliecce, ey MOCTOsSTHHAs a, B ypaBHEHUU BaH-niep-
Baabca, st a30Ta pasaa 1,35-10° arm-cm®/mons”.

. Ha mHe mpyma Bemenmics my3sipek raza auamerpoM 4 MkM. IIpu mOgHSITHH 3TOTO My3bIphKa K
MOBEPXHOCTHU BOJIbI €ro TuameTp yBenuumics B n=1,1 pasa. [Iponecc pacmupenus ra3a cuutarhb
nzorepmuueckuM. Ha kakol riyOuHe BImenwics my3bipek raza? [loBepXHOCTHOE HATsKEHHE
Bogel 6=7-10" H/m.

. TlocTosiHHAS KpUCTANIMIecKoil pemeTkn moapertoil comn (NaCl) a=5,64-10"" m. Onpenennre
mioTHOCTh Kpuctauia (NaCl).

Bapuanm 3.11.

. B 1Byx cocynax emkocTthro V=20 1 kaxx1blii, Ipu TeMmeparype t=27°C Haxoaurcs o v=50 MoJb
raza. B oqHOM cocyze - yrieKucislil ra3, B Apyrom cocyae - Bogopoa. Onpeaenure 1aBieHue B
KaXJIOM COCY/I€ CUMTas ra3: a) peajbHbIM; 0) UJeaIbHBIM.

. PomOunyeckas cepa npeBpaiaercss B MOHOKIMHHYIO Tipu t=96,5°C nipu atMochepHOM JaBiICHUH.
VYaensHast TerioTa noiauMopgHoro mpespamienus L=3,2 kan/r. Haiitu cmemenune AT Touku
dazoBoro nepexona npu AP=1 arm.

. Haiitu naBneHune B my3bIpbKe BO3/yXa AHAaMETpOM 4 MKM, KOTOpPbIA HAXOOUTCA B BOJE Ha

riyoune 5 M. ATMocepHoe TaBiIeHre HOpMaIbHOE. PH,0 =10° xr/v’; & H,0 =7.10% H/m.
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. Kakyto cuny F Hazio IPHIIOXKUTB K CTATBHOMY CTEPIKHIO CCUCHHEM B | ¢M2, 4TOOBI PACTSHYTH €ro
HACTOJIPKO K€, HACKOJIBKO OH yIIMHUTCA npu HarpeBanun Ha At=1°C. Koadduument
JIMHENHOT O PaCIIUPEHUs ap=12-10'6°C'1. Monyis FOnra E=2,1-10’ H/cem®.

Bapuanm 3.12.
. Cunras, 4TO BOAA MOJUUHSETCS ypaBHeHUIO BaH-nep-Baanbca u npuHuMasi MOCTOSSHHYIO BOJIbI

a=5,47-10° ar™ cM/MoIb>, HAIlTH BHYTPEHHEE IABICHHUE BOLIBL. (pHzo =10’kr/nr’).

. B 3akpeiToM cocyne ¢ oobemom V=5 5 nHaxomutcs 1 kr Boabl mpu Ttemmeparype 100°C.
[IpocTpaHcTBO HajJ BOAOW 3aHATO HACHIIICHHBIM BOJSHBIM MHapoMm (Bo3ayx oTkaudaH). Haiitu
YBEJIMUEHUE MACChl HACBIIIEHHOTO mapa Am mnpu nosslmieHuH Temneparypsl Ha AT=1 K. Ilap
CUMTATh UJCATBHBIM [a30M.

. Haiitu pa3sHOCTH YpOBHEH PTYTH B JBYX COOOIIAIOIIMXCS KaMMIUIApax, THaMeTpbl KOTOphIX 0,5
MM u 1 MM, ecau kpaeBoit yron (O=135°. op=487-aun/cM=487 10°=0,5 H/Mm. p
1e=13,6-10°kr/n).

. OcMmoTHueckoe JaBieHue pacTBopa m=36 r riawoko3bl B 22,4 11 Boasl npu 27°C pasHo 1,1 atm.
Haittn 0THOCUTENBHYIO MOJIEKYJISIPHYIO MACCY L TITFOKO3BI.

Bapuanm 3.13.

. BBIUMCINTD KPUTHMYECKYIO IIOTHOCTH BOJBI, €ClM MOCTOsiHHAs Bau-nep-Baanbca nms Boabl
b=0,03 1/M0Ib.

. BBIYMCINTD CKPBITYIO TEIUIOTY mapoobpasoBanust pryrd, ecad npu 10° Ila oHa Kumut mpu
temneparype 630,3 K. Mcnons3oBaTh 3Ha4eHHE (dP/dT),3=1,84-10° [Ta/K.

. Ha ckonbko m3MeHUTCs pa3HOCTh YpoBHEW hj-h, Boabpl B ABYyX cooOmIaronmxcs Kamuuisgpax
nuamerpamu d;=0,1 mm u d,=0,3 mm mipu HarpeBanuu ot 20°C no 70°C, ecnu mMOBEpXHOCTHOE
HaTSHKEHHE BOABI IS ATUX TEMIIEPATyp PaBHO COOTBETCTBEHHO 73- 10°H/M 1 64-10° H/m.

. Ha ckonpko Hajo yBeNMWYHUTh BHEIIHEE JAaBJICHUE, YTOObI COXPAHUTh MOCTOSTHHBIM 00BEM PTYTH
npu HarpeBanuu ee ot 0°C go 10°C?

Bapuanm 3.14.

. Ilpn u3orepmuyeckom pacumpenuu 10 r kuciopoja o6beM rasa yBenuuupaercst oT 1 i 1o 5 .
Cunras ra3 mnoguuMHAOIIMMCS YypaBHeHHIO Ban-nep-Baanmbca, omnpenenuts: a) paboty
BHYTPEHHUX CHJI IPU PACHIMPEHUH Ta3a; 0) NpupalieHne SHTPOIHUH.

. YIpyroctb HachIIEHHBIX PTYTHBIX MapoB npu Temneparypax t;=100°C u t,=120°C paBHa
cootBerctBeHHO P;=37,4 Ila u P,=101 Ila. Onpenenute cpenHee 3HaA4CHHUE YACIBHONU TETLJIOTHI
napooOpa3zoBaHMs PTYTH B YKAa3aHHOM WHTEpBaje TeMIIEeparyp. YIeIbHbIM O0BEMOM MKHUJIKOH
PTYTH 1O CPAaBHEHUIO C ra3000pa3HbIM MIpeHeOperuTe.

. Ilpn xakoil Temmeparype renuii m kceHoH B omblTe JDxoyns-TomcoHa OynyT oxiaxaarbes?
Kputrnueckue temneparypsl 3TUX ra30B COOTBETCTBEHHO paBHbI 5,3K u 290K.

. OTHOCcHUTENBHAs BIAXXHOCTh HaxXoAsIlerocs B cocyne npu temmeparype 20°C Bo3nyxa paBHa
70%. Ha cKoJIbKO M3MEHHUTCS] OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, eciu ero HarpeTh 10 100°C,
YMEHBIIUB 00beM B ABa pasa. Pyao(T)) =2,33 klla.

Bapuanm 3.15.

Beruncnute u3MeHEHHWE TeMmIepaTypbl C HM3MEHEHHEM [IaBJICHHWS TpH IUIABJICHWU JibJa B
HOPMAaJIbHBIX YCJIOBUSIX, UCIOJIB3Ys CIEAYIONINE JaHHbIC: CKPbITasl TEIJIOTA TUIABJICHHUS Jibaa 336
JIx/r, yaensHoro o6sema mbaa 1.091 eM’/r, ynenpHoro oGbeMa Bogst 1 eM>/T.

. IlokazaTp, 4TO Ta3, NogUUHSAIOIIKINCS ypaBHEeHUIO Ban-nep-Baanbca ¢ a=0 B ombite Jlkoyins-
Tomcona, Bcerna HarpeBaetcs (AT>0). OnpenenuTs U3MEHEHNE TEMIIEPATYPHI.
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3. Ha nue npyna rmyOuHoi h=2 M Bblmenstorcs my3sipbku rasza ¢ auamerpom d;=0,05 mm. Yemy
OynyT paBHBI AMaMeTpbl d; 3TUX MY3BIPHKOB, KOTJa OHU MOJHUMYTCS K IOBEPXHOCTH BOJBI?
IToBepXHOCTHOE HaTspkerne Boas G=73-107H/m.

4. BplUUCIUTHD 1O KJIACCHUYECKOMY 3aKOHY paBHOpaclpeiesieHUusl YAEIbHYI0 TeIIOEMKOCTb
KpucTayjios: 1) 3o50t1a, 2) Maraus, 3) Hatpus, 4) Cu,0, 5) CaO. DxcriepuMeHTaIbHbIE 3HAUECHUS
mpu 20 °C: 1296 x/ (xr-K); 1,02 xlx/(xr-K); 1,2 xJix/(xr-K); 439 xJlx/(xr-K); 769
kJx/(xr-K);

Kpumepuu ¢opmuposanua oyenok no 3a0aHuam o011 CAMOCHMOAMENbHOU padomul
cmyoenma (munoevle 3a0aHuu):

«omauuynoy (5 OamwioB) - OOydyaromUHCS TIOKazadl TIyOOKHWE B3HAHMS Marepuajia o
MIOCTABJICHHBIM BOIIPOCAaM, TPaMOTHO, JIOTHYHO €T0 W3JaraeT, CTPYKTYPUPOBAJI M Je-TaTHU3UpOBaT
uH(OpMaIHIO, N30eras MPOCTOro MOBTOPEHHS MH(POPMAITUH M3 TeKCTa, MH(POPMAIHS TIpe-CTaBICHA
B iepepaboTanHoM Buie. CBOOOIHO UCIIONB3yeT HE0OXOUMbIEe (POPMYIIBI IPU PEIICHUH 3a/1a4;

«xopowoy (3 OGanna) - oOydaroluiics TBEpAO 3HAET MaTepual, PaMOTHO €ro U3jaraer, He
JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 32124,

«yoosnemeopumenvHoy (1-20amnoB) - 0O0yJaroUIuiicss UMEET 3HaHUSI OCHOBHOTO MaTepualia
10 TIOCTABJICHHBIM BOIPOCaM, HO HE YCBOWJI €T0 JICTalleH, OIMYCKAeT OTACIbHBIE HETOYHOCTH IPH
PELICHUY 33]1ay;

«Heyoosnemeopumenvro» (0 6aI0B) — 00yUarOIIHUIACS JOMYCKAET TPyObIe OIMOKU B OTBETE
Ha MOCTABJICHHBIC BOIPOCHI U MPH PEIICHUH 337a4.

5.2. Ouenounvie mamepuanvt 011 pydexcno20 Koumpona. PybeoicHvlii KoHmposb
OCYIIECTBIICTCS 10 OoJiee WM MEHEe CaMOCTOSATENIFHBIM pa3fesiaM — y4eOHBIM MOAYJISIM Kypca H
MPOBOAMTCA IO OKOHYAHMHM HM3y4eHHUs MaTepuana MOAYJsS B 3apaHee YCTAaHOBIEHHOE BpeMmsl.
PyGexxHbBIN KOHTPOJIH TTPOBOJUTCS C LENBIO OMPEICNICHUs KayeCcTBa YCBOCHUSI MaTeprasia yaeOHOTro
MOAYJS B LEJIOM. B TeueHue cemectpa NpOBOAUTCA MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA NO
epaghuxy.

B kauectBe hopM pyOeKHOTO KOHTPOIS MOXKHO HCIOJIBb30BaTh TECTUPOBAHHE (MMCHMEHHOE
WM KOMIIBIOTEPHOE), MPOBEJICHUE KOJUIOKBUYMa MJIM KOHTPOJIBHBIX paboT. BeimomHsembie paboTh
JOJDKHBI XPaHUTHCS Ha Kadeape TeueHHH Y4eOHOro roja M Mo TpeOOBAHUIO MPENOCTABISTHCS B
Vmpasnenue KoHTpoJisi kadectBa. Ha pyOexHBIE KOHTPOJBHBIE MEPONPHITHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOTPaMMHBINA MaTepHuall (Bce pa3aelibl) MO0 AUCIHUILIIHHE.

5.2.1. Ouenounvie mamepuanwvi: Tunoewvie mecmogwvie 3a0aHUsL RO OUCHUNIUNE
(xkonmpoaupyemas komnemenyus OIIK-2, IIKC-3.1). Iloinbiii nepeuens mecmoevbix
3a0anuii npeocmaenen ¢ JOUC — http://open.kbsu.ru/moodle/course/view.php 2id=1580)

Tecm — cucrema CTaHAAPTU3MPOBAHHBIX 3aJaHUM, IO3BOJISIONIAS ABTOMAaTHU3HPOBATH
IIPOLIEIyPY U3MEPEHHUS YPOBHS 3HAHUM U YMEHUH CTYJICHTA.

Oopa3uybl mecmoeswvlx 3a0aHUlL:
I:
S: M3meHenne o0beMa MACaTHHOTO ra3a 3aJaHHOW MacChl, €CIIM TPU YBEIMYCHUH TEMITEPaTyphl B
TPH pa3a €ro JasieHue yBeanuniaoch Ha 30 %:

-: yMEHbLINTCA B 2,5 pasa

+: yBenmmuuTcs B 2,3 paza

- yMeHbIINTCA B 3,5 pasa

-: YBEJIMUUTCS B 2,5 paza

-: HE U3MEHUTCS

I:
S: OrmerbTe mpaBwibHbIA OTBET CpefHsis KBaJpaTU4Hasi CKOPOCTb MOJIEKYJ HJI€aJbHOTO rasa,
€CIIA B COCYZIE €MKOCTBIO 2 M3 HaxoAuTcs 6 KT uaeabHOTO rasza mnpu nasinenuu 104 Ia (B m/c):
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-:200
-:300
+: 100
-:400
-: 500

I:
S: Kunerndeckasi SHEprus BpallaTeIbHOTO ABMKCHHSI BCEX MOJIEKYI B 14 T a30Ta npu Temmneparype
T=300 K (B x/Ix):

-1 2,35

- 1,75

-2 3,5

+: 1,24

- 1,5

I:
S: OrmerbTe mpaBuIbHBIA OTBET. JlaBneHue rasza, ecinu ero mioTHocTh 3(10-2 xr/m3, a cpenHss
KBajJpatuuHas ckopocThb 500 m/c:

+: 2,5 xlla

-: 1,5 klla

-1 2,5 atm

- 1,5 at™m

I:
S: OtmerbTe npaBUIbHBIA O0TBET. JlaBieHue cMecu ra3oB B cocyae oobemom 0,01 M3, ecnu B HeM
HaxoauTcs a30T Maccoi 14 r u Bogopoxa maccoit 4 r npu T=300 K:

-: 500 kI1a

-: 500 at™

+: 623 klla

- 623 MM pT.CT.

-1 623 aT™.

I:
S: TemmepaTtypa cMmecH, ecnu B OallZIOHE €MKOCTBIO 5 J1 COAEPKHUTCS CMECh Telis U BOJOpOAA
Mmaccoit 10 r npu naBnenuun 500 kIla, mpuyem maccoast 1015 renus paBHa 0,6:

- 86 °C

+: 86 K

= 75°C

- 75K

-:258K

I:
S: OtmerbTe mpaBUiIbHBIN OTBET. CpeqHee pacCTOSHHUE MEXAY LEHTpaMU MOJIEKYN HJI€albHOI0
raza npu temreparype 190 0C u nasnenuun 100 klla:

= 1-107 ™

-:2-10-8 m

=610 m

+: 4 Hm

-1 2 HM

I:
S: Monb ecThb

-: OTHOCHTENbHASI MOJIEKYJISIpPHAs Macca

+: KonudecTBo BellecTBa paccMaTpUBaeMOM CHUCTEMBI, KOTOPOE COJEPKHUT CTOJBKO e
CTPYKTYPHBIX AJIEMEHTOB, CKOJIbKO (aTomMoB) coaepskutcs B 0,012 kr nzorona yriepoma “C

-: KonnuecTBo BelecTsa B I, YMCIEHHO PABHOE MOJIEKYJISIPHOU Macce

-: KonnuecTBo BelecTsa B KI, YUCICHHO PaBHOE MOJIEKYJIIPHOM Macce

-: KonnyecTBo BemiecTBa B eqMHUIE 00beMa
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I:

S: OrmerbTe mpaBWIBHBIM OTBeT. CpemHee 3HAUEHWE AUCKPETHOW CIyYalHOW BEITWYUHBI (X —
3HA4YCHUC CJIy‘-IElfIHOfI BCIIMYHUHBI X, Ni — YHCJIO OJWHAKOBLIX YICHOB B CYMMC, HMCHOIIUX
OJIMHAKOBBIE 3HAYCHHS Xj, W] — BEPOSITHOCTb TOTO, YTO X MPUHUMAET 3HAYCHHE X, f(X) — IIIOTHOCTH
BEPOATHOCTH BEJTMYHHBI X)

[

<

|
1=
e

./‘

N;
N

4
~l4

a4
I
=
‘IA

g =

l xt(x)dx
SUIZ=X f f(x)dx

- -0

I:
S: OrmersTe mpaBUiIbHBIN 0TBeT. COOTHOIIIEHHE HAMBEPOSTHEHIINX CKOPOCTEH (A Temmeparyp
T1 u T2, ecnu pacnpeneneHuss MakcBeia g 3TUX TEMIEpaTyp MpH HEU3MEHHOM Macce rasa
IIpe/ICTaBJIEHbI HAa PUC.:

S T1H(2; (e(1) ((3(2)

-2 T1<T2; (B(1) ( (B(2)

- T1((2; (8(1) < (B(2)

+: T1<T2; (B(1) < (B(2)

I:
S: B cMmecu a3zoTa ¥ BOJOpOJa B COCTOSTHUU TEIUIOBOT'O PaBHOBECHs OOJIBIIYI0 CKOPOCTH UMEIOT
MOJIEKYIIbI

-: a3oTa

+: Boztopoaa

- CKOpOCTI/I OJIVNHAKOBBI

I:
S: OtMeTbTe MpaBWIbHBIN OTBET. [Ipy OMHAKOBBIX CpeIHEKBAIPATUUHBIX CKOPOCTAX MoJiekysn H2
u N2, 607b111yI0 TEMIIEpATypPy UMEET

+: N2

-:H2

-: Temnepatypsl 0601X Ta30B OJIMHAKOBBI

I:
S: OtmerbTe paBuIbHBI 0TBET. Ha rpaduke P(V) nns Hem3MeHHON Macchl rasa:
-: a - u3orepMa
+: b - m30Tepma
-1 C - U30X0pa
-: d - u3o06apa
-: a - agmabara

L:
S: OrmersTe mpaBwibHBIN oTBeT. Ha rpaduke P(T) nns HensmeHHON Macchl raza (yKakuTe
HETIPaBWJILHBIN OTBET):
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+: b - m30xopa
-: a - u30xopa
-: ¢ - m300apa
-: d - u3orepma
+: a — agquabar

I.

S: OrmerbTe paBuiIbHEI 0TBET. Ha rpaduke V(T) ans Hen3MeHHON Macchl rasa:
vV
d

r'y a
C

L S

+: a - m300apa
: ¢ - m300apa
: b - m30TepmMa
. d - m30x0pa
: a - aguabara

I:
S: Otmerbre mnpaBWIbHBIA OTBeT. CBsA3p MeXAy KodpQUIMEHTaMH TEIUIONPOBOJHOCTU (M
mpdpysun D (CV -  yxmenpHas — TEIJIOEMKOCTh  IPU  TOCTOSHHOM  O0BeMe):
L _Dp
B
“y
+ 7=Dp-C,,
7= D
PG
Y
¢ i PNy
/ —
o Df)"' : CV
I.

S: OtmeTrbTe npaBUIbHBIN 0TBeT CpenHss JyinHa cBOOOAHOrO pobera (MojeKky ra3za auamMerpom d
C KOHIIEHTpalel, paBHOM n:
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1

2\/5;‘.’('/211

\/_/.(/ 7l
|

\E?r(']nz

|
\/E,-‘:(‘/’Zn
422

Pl
T

I:
S: Koa¢ddumumeHT TermonpoBOAHOCTH TeNusi MPU HOPMAIBHBIX YCIOBHSIX, €CIU 3(PPEKTHBHBIN
TaMeTp aToMOB reius paseH 0,22 HM:

427 rMxBm
K-n
+:
- . MKBm
T Kem
MxBm
238
K-n
MxBm
238
K-n
I:

S: OTmerbTe mpaBMIIbHBIN 0TBeT CpenHss JJIMHa CBOOOIHOTO Mpodera MOoJIeKyl KUCI0po/ia, €CIIu
KodppuumeHT nuddy3un npu HOpMaIbHBIX yciaoBUAX paeH 0,19 cm2/c (B HM):

-: 100

-: 150

- 125

+:134

- 157

I:
S: OtMmeTbTe paBUIIbHBINA 0TBET [I0BEpXHOCTHOE HATSKEHUE ( KHMIKOCTU TUIOTHOCTH (, €CITU
Pa3HOCTh YPOBHEH KHUJIKOCTH B KosieHax U-o0pa3Hoii TpyOku ¢ nuamerpamu d1 u d2 pasha (h:
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og(d —d,)- Ak
dl'dz

og - bhld, —d))
4-d, -d,

.!% 'Mdl 'dz
dz'dl

+:
og - bhd, - d,
4(d, - d,)

.ﬂ
44, - d,

I:

S: OrmerbTe npaBuiIbHbI 0TBeT Kputnueckas temnepatypa st CO2 pasna 310C. Cnoco6
npeBpatieHus razoodpasznoro CO2 B xuakuii npu temnepatype 400C (Pxp, Vkp - mapameTpsl
KPUTHYECKOT'O COCTOSIHUSA)

-: Cxxumats nipu P>Pxp

-1 C)KUMATh 10 V<VKp

+: IpeBpalleHrue HEBO3MOXKHO

I:

S: ®azoserit nepexon I pona - mepexon:

-. C IOINIOIIICHUEM HJIN BBIJICJICHUEM CKpI:ITOfI TCIUIOTHI IEpEXoga
-: peppoMarteTka B mapaMarHUTHOE COCTOSIHHE

+: MeTaJljIa B CBEPXIPOBOSIIEE COCTOSTHUE

-: rpaduta B anMmas

- pOMOUYECKOM Cepbl B MOHOKJIMHHYIO CEPY

I:

S: )KunkocTs ¥ ra3 IMEIOT OJIMHAKOBbIE (pU3MUECKHe CBOMCTBA MpH:
-: TeMIepaType KUTCHUS

-: TEeMIIEpaType KOHACHC AU

+: KpUTHUYECKOI Temneparype

-: Temneparype ¢azoBoro nepexosa I poma

-: TeMIepaType HHBEPCUHU

I:

S: OT™MeTbhTE NTPaBUIIBHBIN OTBET:

BemectBo HarpeBatoT Impu noctossHHOM P ot Temneparypst T 1o T,. @a3oBoe npeBpanienus,
KOTOpbIE MIPETEPIIEBAET BelecTBO, ecinu P1>Py, (P, — 1aBneHue TpoHON TOUKH):
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+: IJIaBJICHUE

-I UCIIapeHune

-! BO3TOHKY

- IIJIABJIEHUE U UCIIApEHUE

I:

S: OTmeTbTe paBUIIBHBIN 0TBET MossipHas TemioeMkocTh Cv TBEpI0To Tella B KIIACCHUECKOM
¢usuke BeIpakaetcs popmyioit (R-yHuBepcanbHas ra3oBasi IOCTOSHHAS):

+: 3R

- 4,5R

-: 1,5R

-1 2R

-: 3,5R

I:
S: OTmeTbTe IpaBWIbHBIA OTBET OTHOIIEHUE JJIMH JKEJIE3HOT0 U METHOTO CTEPKHEN IIpU
temmeparype 00C, eciu pa3HOCTh UX JJIUH MpH 1000 TeMIiepaType 0Ha U Ta e

(TemnepaTypHble KO GUIMEHTHI JIMHEHHOTO pacIiupeHus jKejle3a U CTaal COOTBETCTBEHHO PAaBHBI
1,19-10-5 K-1 u 1,67-10-5 K-1):

-1,
-1,
12

SO W

+:14
- 1,25

I:

S: OtmertbTe mpaBmibHbIN 0TBeT [InoTHOCTE KpHcTamuia NaCl, eciiu mocTosiHHAs KPUCTAIIMUECKOM
pemietku 1 MosisipHast Mmacca NaCl paBubr a=5,64-10-10 m u (=58-10-3 Kr/M01b, COOTBETCTBEHHO (B
Kr/M3):

-2 1200

-:350

-: 780

-:250

+: 540

Kpumepuu ¢hopmuposanusn oyenok no mecmogvim 3a0aHuAM:

(5 GamioB) — moMy4arOT OOydwaromuyecs C TPABWIHHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl. Beimmosnneno 90 - 100 % npenokeHHbIX TECTOBBIX 3aJaHUN;
(4 6amta) — momy4daroT 00yJaroIIuecs: ¢ MPaBWIBHBIM KOJIHMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
—70-89 % ot 001ero 00beMa 3aJaHHBIX TSCTOBBIX 3a/IaHUIL;
(3 6amma) — momy4daroT 00yJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBHIE BOIPOCHI
— 50 -69% ot 001IeT0 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6amna) — moay4daroT 00yJaronuecs ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI
—menee 30-49 % ot ob1ero o0bema 3alaHHbIX TECTOBBIX 3a/IaHUH.
(1 6amm) — momy4yaroT 00yJaroIKecs C MPaBIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI —
meHee 10-29 % ot obmiero oobema 3aJaHHBIX TECTOBBIX 3a/IaHUU.
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5.3. Ouenounvie mamepuanvt 014 NPOMEIHCYMOUHOU ammecmayuu (KOHMpoaupyemas

Komnemenuusa OIIK-2, [IKC-3.1).

HeﬂbIO npoOMeNCYNOUHbIX ammecmauuﬁ 10 JUCHUINIMHE SABJIACTCI OLCHKa KadcCTBa

OCBOCHUA TUCIUIIIINHBI O6y‘IaIOH_II/IMI/ICSI.

HpOMe)KYTOLIHaH arreécranusa IpEaHasHa4Y€Ha Jid 00BEKTUBHOI'O IOATBCPKIACHUA U

OLCHUBAHUA OOCTHUIHYTBIX PEC3YyJIbTATOB 06yquI/1;1 MOCJIC 3aBCPUICHUA HU3YUCHUSA AUCHUIIINHBI.
OCYH_IGCTBJ'IHCTCH B KOHIE CEMECTpa M IIPCACTABIACT coboit HUTOI'OBYIO OILICHKY 3HAHWUHM II0
JAUCHUIITIMHE B BUJC MPOBCACHUSA SK3aMCHaA.

[IpomexyTouHas aTTecTalsi MOXET MPOBOIUTHCS B YCTHOM, MUCbMEHHON ¢Gopme, U B

dbopme TecTupoBanmsi. Ha mpoMexXyTOUHYO aTTecTanuio oTBoguTcs 10 30 6aos.

11.

12.

13.

14.

15.

16.

17.

BOHPOCLI o JTMCHMIIJIMHE HA JK3aMEH

. [Ipenmer ™onekynspaoir ¢usuku. CrocoObl 3amaHus CHCTEMBL. MeETOABl MOJICKYIISIPHOMN

bU3UKH.

AtomHas emuHHMnIa Macchl. OTHOCHTENIbHAass MOJEKyJsipHas Macca. KoimuecTBo BelecTsa.
Mossipas macca. Uucino ABoraapo. ArperaTHble COCTOSHHS BEIIECTBA U XapaKTep TEILIOBOTO
JBUKCHUS B Ta3aX, )KUJKOCTSIX U TBEPJBIX TellaX.

. Marematuueckuit alrapar CTaTUCTUYECKOM TCOPHUHU UACAIIBHOI'O I'a3a. I/I,HeaJ'ILHHﬁ ra3 — MoJ¢€Jjib

npocTelIeld cTaTHCTU4ecKoi cucteMbl. CirydaiiHple COOBITHS, CIy4allHbIE BEIHUYMHBL
BepostHocTts. IlnoTtHOCTE BepoATHOCTH. DYHKIUA pacHpelneiacHus. YCIOBUE HOPMHUPOBKHU
JIMCKPETHON U HENPEPHIBHON BEITUYUH

. Teopema yMHOXEHHS BeposTHOCTe. Teopema clokeHHus BeposiTHOcTell. OmnpexneneHue

BCPOATHOCTHU qaCTOTHOﬁ, 10 BpEMCHHU U 110 CTATUCTUYCCKOMY aHcamoOJIIo.

. CpeL[Hee 3HA4YCHHC ,Z[PICKpGTHOfI CHy‘laﬁHOﬁ BCIIMYUHEI. Cpe,uHee 3HAYCHUC HCIPCPHBIBHO

M3MEHSIOIIENCS BETMYMHBL. TE€0peMbl O CPETHUX.
Hucnepcus u ¢uykryanus. OTHOcUTeTbHAS QIIYKTyalus.

. MaKPOCKOHI/I‘-IeCKOG U MHKPOCKOIIMYECKOC COCTOSAHHUEC CUCTEMBEI. PaBHOBecHOE cocTOsHUE.

Metoapl pacCMOTpPEHHs] CUCTEMBbl MHOTMX YacTULl: JAWHAMUYECKUN, CTATUCTUYECKUH U
TEPMOJIMHAMUYECKHUH.

. Cratuctuueckuit aHcaMmOJIb CHUCTCMBI. Pazauume MI/IKpOCOCTO}IHPlﬁ. HOCTy.]'IaTLI

paBHOBeposiTHOcTU. CpenHee o aHcambOit0. CpeiHee 1o BpeMeHU. Dproindyeckasi TUIoTe3a.
BeposarHocTts MakpococTosiHusa. @opMyiia BEpOATHOCTH MAKPOCOCTOSTHUS.
Kunernyeckue XapakTEepUCTUKM MOJIEKYJISIPHOTO JABM)KEHHSA. CTOJIKHOBEHHE MOJIEKYIL.
Ceuenue nporiecca yrpyroro paccesiHusi MOJIEKYJI U €r0 OIBITHOE ONPEAEICHHUE.
bunomunanbHoe pacnpenenenue IlpenensHbie (Gopmbl OMHOMHUHAJIBHOTO PpacIpeeiIeHHUs.
Pacnpenenenue Ilyaccona u I'aycca.
OyHKIMs pacnpeneneHus Makcpenia mo abCONMIOTHOMY 3HA4€HHIO cKopocTu. I'paduueckoe
u3o0paxkenue GpyHkumii pacupenenenus. Hopmuposka QyHKIuM.
XapakTepHble CKOpOCTH pacmpeneneHus Makcsemia. CpemnHsas apudmeTudeckasi, CpemHsist
KBaJlpaTHU4HAas, HAMBEPOSTHEHNIIAs CKOPOCTH.
Pacnpenenenne MakcBemia B OTHOCHTEIBHBIX CKOPOCTSAX. ODKCHEpUMEHTalbHAsl IMpPOBEpKa
3aKOHa pacnpezenaeHus MoJekyia no ckopoctsaM. (OnbiT Iltepna, onwit lITepHa, Mcrepmana,
Cumrncona).
Pacnpenenenne MakcBeiia o MPOEKIMSIM CKOPOCTH, MO KMHETHUYeCKoW »Hepruu. ['paduxu
(ynkumit pactipenenenus f (V) u f (E). HopmupoBku dyHKIMA pacpeneneHus

WneanbHblii ra3 BO BHEIIHEM NOTEHIMaIbHOM mone. ATMmocdepa miaHeT. BriBoa
O6apomeTrpudeckoit popmyinsl. Pacipenenenue bonbimana.

JaBnenne. OCHOBHOE ypaBHEHHE KHHETHMUYECKOM TEOpUM WICAIBHOTO ra3a. YpaBHEHHE
Knaneiipona-MeHnneneeBa. 3akoH ABorajapo, 3akoH J[aibToHa.
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18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.
37.

38.
39.
40.
41.
42.
43.

44,

45.

46.

Temneparypa. Tepmomerpuueckoe teno. TepmoMmerpuyeckas Benuunna. Llkansl Temneparyp.
TepMoMeTphl.

Pacnpenenenue sHepruu mo creneHsaM cBoOobl. Yucio crenened cBo0o s Mosiekyi. Teopema
0 paBHOPACIPECICHUN YHEPTUH 110 CTETIEHAM CBOOO/IBI.

BbpoyHnoBckoe nBuxkenue. Teopus DWHITENHA-CMOIYXOBCKOTO.

Huddysus. 3akon duka. Hecranmmonapuas nuddysust.

Cramuonapnas nud¢ysus. Camonuddysus. Bzanmuas nuddysus.

BsskocTh razoB. Cusa BHYTpeHHEro TpeHus ra3oB. 3akoH HptoTona. OmnbiTHOe 000CHOBaHUE
BSI3KOCTH ra3oB. BeiBog Gpopmyiiel i koaduureHToB Ba3kocTH. Kunemarndyeckas BI3KOCTb.
SIBneHue TeninonpoBoAHOCTH B ra3zax. 3akoH @ypse. HecranronapHas TenaonpoBOIHOCTb.
CramnuoHapHasi TEIIONPOBOAHOCTh ra3oB. Koadduuument temnonpoBomHocti. CBsi3b MEXKIY
Koa(uimeHTaMu nepeHoca.

Bakyym. ®usnueckue sBICHUS B Pa3psLKCHHBIX ras3ax. JSIBIIEHME IlepeHoca IIPU MallbIX
JABJICHUSIX. 3aBUCUMOCTh KOA()PHUIIMEHTOB TEILIONMPOBOIHOCTH U BA3KOCTU OT JaBJICHUS
TepMoaMHAMHUYECKUE TapaMeTphl. OJieMeHTapHas pabora. Pabora QyHkmms mporecca.
Tennora. [loHsiTHE TEPMOIMHAMUYECKOTO PABHOBECHSI.

Cpenuss miMHa CBOOOJHOTO TMpobOera, cpeaHee YUCIO  CTOJKHOBEHHUM — MOJIEKYIL.
['azokuHeTHUECKUN TUaMeETp.

Buytpennsist sHeprusi cucteMbl. BHyTpeHHsisE dHeprus Kak (GyHKuus cocrostHus. IlepBoe
HayaJlo TEPMOJIUHAMHUKHU.

TennoeMKoCTb CUCTEMBI. Y JeNIbHAs TEIIOEMKOCTb. MOJISIpHAs TEINIOEMKOCTh. TerIoeMKOCTH
IpU MOCTOSTHHOM O0OBeMe M MpU MOCTOsSHHOM aaBieHuu. @opmymna Maiiepa. Kinaccuueckas
TEopus TEIUNIOEMKOCTH UJIealIbHBIX ra3oB. [loka3arens annadaThl.

[Ipoueccyl B wuaeanpHbIX Tra3ax. Pabora mnpu u300apuvecKkoM, HM30XOPUYECKOM U
M30TEPMUYECKOM IPOIIECCaX.

TepMoauHaMu4eckne NOTEHIMANb! (BHYTPEHHSS SHEPIUsl, CBOOOHAS SHEPTUSA).
TepMoauHaMuyecKkue  MOTEHUMANbl  (SHTANBNHUSA, CBOOOJHAS  SHTANbMNMS,  OOJBIION
TEPMOJIMHAMUYECKHUH MOTEHINAN).

OGparumble U HeoOpaTuMble TMpoIlecChl. PaBHOBECHBIE U HEPABHOBECHBIE IPOIIECCHI.
[Muknuyeckue npoueccel. TeroBoi IBUraTeNb U XOJIOAWIbHAS MalllHA

Anuabatuyeckuii mpouecc. YpaBHenue Ilyaccona. Ilokazatenr ammabatel. Pabora mpu
anrabaTuYecKkoM Mpolecce.

Omnpit [lepena o onpenenenno nocTostHHON bonbliMana 1 uncina ABorapo.

[Tporeccel B maeanmbHBIX razax. M3orepmuueckuil mporecc. YpaBHeHHE u3oTepM. ['padux
npoiiecca Ha mockocTsx PV, PT, VT. Pabota npu u3orepMuueckoM Impoliiecce.
[Tomutponmueckuii mponecc. Ilokazarens monutponsl. YpaBHeHHE NOAUTpoIrbl. PaboTta mpu
MOJIUTPONUYECKOM IpOLECCE.

Meron uuknos. Lukn Kapuo u ero KIIT/I.

[IepBas u BTOpas Teopems! KapHo.

Bropoe nauano repmoaunamuku. [IpuBenennas remnora HepaBeHcTBO Kitaysnyca. DHTponus.
Bbruncnenre n3aMeHeHus SHTPONUU UAEaJIbHOrO ra3a B u3omponeccax. V3MeHeHue 3HTponuu
npu ($a3zoBbIX MEpPEXoax.

CBsI3b DHTPONMHM M TEPMOJMHAMHYECKON BEpPOSATHOCTH. CTAaTUCTUYECKHU XApaKTep BTOPOTO
Hayaja TepMoauHaMuku. @opmyna bonplMaHna 11 SHTPONHH.

PeanibHbie ra3bl. B3auMopelcTBue Moliekyn peanbHOro raza. ®a3oBblii  mepexoa U3
ra3o00pa3HOr0 COCTOSIHUSI B IKHJKOE. ODKCIEPHUMEHTAbHBIE H30TE€PMBl pPEANbHOTO rasa.
bunOoMaMB.

VYpaBuenne Knaneiipona-Knaysuyca. TemneparypHas 3aBUCUMOCTb IUIOTHOCTH — Tas3a.
Kputnueckas onanecueHuus.

VYpaBHenus Ban-nep-Baanbca. M3orepmsl Amara. Temneparypa boiinsa. @usndeckuii cMbIcCa
MapaMeTpoB BXOJSIINX B ypaBHeHHE Ban-nep-Baanbca.
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72.

N3orepmbl Ban-nep-Baanbca. Kputnueckoe cocrosiHue. KpuTuueckue napaMmerpsl M HMX
B3aMMOCBSI3b C MOCTOSIHHBIMU ypaBHEHHs Ban-gep-Baanbca. Kputuueckass omanecueHmus.
CpaBuenue uzorepmbl Ban-nep-Baanbca ¢ axcriepuMeHTanbHON U30TEPMOI.

BHyTpeHnHsis sHeprus peaqbHOro raza. Aguabaruyeckoe pacimupenue rasza. [lonoxurenbHslii u
orpunatenbHblil 3pdext [xoyns-Tomcona. Kpusas naBepcuu. Temiieparypa HHBEpCUU.
Cxxunxenne razoB. [lonmyuenune HU3KHX Temmneparyp. MeToa mpoTHBOTOYHOTO oOMeHa. Meroa
MarHUTHOT'O OXJIAXKACHMUS.

[TonsiTe o KBaHTOBOHM Teopuu TeraoeMKkocTu. KauecTBeHHOe 00OCHOBaHME 3aBUCHUMOCTHU
TEIJIOEMKOCTH MOJIEKYJIIPHOTO BOAOPO1a OT TEMIIEPATYPBI.

OOBEMHBIE CBOMCTBA XUAKOCTA. Momenb XUAKOCTUA. Bsskocts. CKUMaeMOCTb JKHUIKOCTH.
AHOManuu BOJBIL.

VYpaBHeHnus Ban-nep-Baansca B INpuBENEHHBIX IapaMeTpax. 3aKOH COOTBETCTBEHHBIX
COCTOSIHUH.

[ToBepxHOCTHBIE  cBoWcTBa  kuakoctu. lloBepxHocTtHoe — HaTskeHue.  CBoOojaHas
NOBEPXHOCTHAs dHeprus. MexdazHoe HaTsHKEHUE.

VYcnoBuss paBHOBecHss Ha TIpaHMIle JBYX cped. YpaBHenue Jlamumaca. KpaeBoll yron
cmauuBanus. Kanumisipuele sBieHus. [loBepXHOCTHO-aKTUBHbBIE BEIIECTBA.

Hcnapenue u KUNeHue )XUAKOCTH. TeMiepaTypa KUIIEHUs KUIAKOCTH. JlaBlieHHe HACBIIIEHHBIX
MapoB HAJl UICKPUBIIEHHON MOBEPXHOCThIO. DPopmyrna ToMcoHa.

VpaBuenue Kianeiipona — Knaysuyca. ®das3oBas quarpamMma CHCTEMBI KHUIKOCTb — THap.
MeracrabunpHoe cocrosaue. [ly3pippkoBas kamepa. Kamepa Bunbscona.

Kunkue pactBopsl. UneanbHble pacTBOpbl. PeanbHble pacTBopsel. 3akoH Payins. 3akon 'enpu.
Ocmotnueckoe nasienue. 3akoH Ban-I'odda. [IposBiieHne 0cMOTHYECKOTO JTaBIICHUS.

Teopus “reruoBoit cmeptn” Knaysumyca. O rpaHuMlIax NPUMEHHMOCTH BTOPOrO Hayaia
TepMoauHaMHUKU. TpeTbe Hayano TEpMOJINHAMUKH.

Cmnagel. JlnarpaMmbl COCTOSTHUI OMHAPHBIX CUCTEM. DBTEKTHKA.

OnemMeHTbl cUMMeTpun KpuctauioB. Cunronuu. Pemerku bpase. HWzomopdusm u
HOJIUMOP(PU3M.

Peanbubie kpuctamisl. JledexTs! B kpuctamuiax. Jucinokanuu.

TennoemkocTh TBepAbIX Ten. Kimaccuueckas Teopust TemioeMkocTu. 3akoH rononra u Iltu.
['paduik 3aBUCHMOCTH TETUIOEMKOCTH OT TEMIIEPATYypPhl (IKCTIEPUMEHT).

TennoeMkocTh TBEpABIX Tell. TermoeMKoCTh 0 DUHILITEHHY.

TemoemkocTh TBEpABIX Te 110 Jlebaro.

®aza. Knaccupukanus ¢a3oBsix nepexoqos mno DpeHdecry. Pazosbie nepexos! I u Il pona.
CBoiicTBa )XHAKOTO TEIHSI.

®da3oBas quarpaMma OJJHOKOMIIOHEHTHOUW CUCTEMBI. TpoliHas TouKa.

Kunkue KpucTaibl CBOMCTBA U IPUMEHEHUS KUJAKUX KPUCTAIIIOB.

AOcomoTHas BIAKHOCTh. OTHOCHTENbHAS BIXKHOCTb. OCOOEHHOCTH KUIIEHUSI PACTBOPOB.
DneMeHThl FeOMETPUH KpUCTaJUIMUecKoil pemeTku. Kpucranmmueckoe u aMoppHOe cOCTOsSHNE
BelecTBa. HIEKCH y3710B, HAMPaBIIEHUH U MJIOCKOCTEN B Kpuctamuiax. Maaexcel Muiepa
PactBopel. TBepaple pacTBOphl. 3aMmelieHusi, BHeIpeHUs, BbluMTaHus. Kiaccudukanus
TBEP/IBIX PACTBOPOB IO CIIOCO0Y B3aUMOJEHCTBUS Pa3HOPOIHBIX YACTHIL.

OnemMeHTbl BakyyMHOM TexHMkH. [IpuHmmn pabotsl QopBakyymHoro, aud@dy3noHHOTO
HacocoB. Manomerp Maxk Jleoga. Tepmoonexrpuyeckuii maHomeTp. MoHM3aMOHHBIN
MaHOMETD.

3aaa4M Mo JUCHUILJINHE

Yemy paBHO no0aBOouyHOE JaBieHue P BHYTpHM MbUIBHOTO Iy3bips ¢ nuamerpoM d=0,8 cMm, ecnu

MMOBEPXHOCTHOE HATSHKEHNE MBLIIBHOU BOIbI 6=40 }II/IH/CM=4O'10_3 H/m?
Uemy paBHa sHeprusi TEIJIOBOTO JABMXeHHS (0,5 Kr JByXaTOMHOrO rasa, HaxXOJSIIErocs IMoJ

NABJIEHUEM P=10°Tlau HMMEIOIIETO TUIOTHOCTh P=5 KI/M
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3. KakoBo maBieHHE CMECH ra3oB B K0j0e oObeMoM 2,5 11, ecaud B HEH HaXOIUTCS 10" MOJIEKYJT

KHUCJI0OpO/Ja, 410" MOJIEKYJI a30Ta U 3,3'10’7 r aprona? Temnepatypa cmecu 150°C.
4. Haiitn Hanbosee BEPOSTHYIO CKOPOCTh ULy, CPEAHIOI L M CPETHIOI KBAAPATHUHYIO CKOPOCTD Uy

CKOPOCTH MOJIEKYJI XJIopa npu Temnepatype 227°C.
5. Jns aproHa OTHOIICHHE y=Cp/CV=1,68. Onpenenuts naBieHue P,, mosyduBIIeecs mocie

aanabaTUYeCKOro paciIupeHus 3TOro raza oT oobema V1=1n 1o oobema V,=211, eclii HavaJIbHOE

nasienue P1=1 atm.

6. Beauciauth W3MEHEHHE TeMIlepaTyphl C W3MEHEHHEM JaBJICHHS JUIS TUIABIICHUS JIbJa MPHU
HOPMAJIBHBIX YCJOBHSX, MCIIONB3Ys CICAYIOIINE JaHHBIC: CKPBITas TEIUIOTa IIaBJICHHUS Jibjaa 336
JIx/r, ynenbHbiit 00beM apaa 1,091 CM3/F, yIeIbHBIA 00BeM BOJIBI 1 cM/T.

7. CKONBKO MOJEKYN a30Ta HaXOAUTCS B cocye oobeMoM B 1 11, ecau TemmepaTypa asota 27°C, a

JIaBJICHHE PaBHO 1070 mw. pT. c1.?
8. CKOJBKO MOJICKYJ HAXOJWUTCA B OJIHOM KyOHMYECKOM CaHTHUMETpPE BO3AyXa IMPH HOPMAILHOM

JIABJICHUU U TeMIlepaType 0°C?
9. BbBIYMCINUTH CPEHIOI KBAJAPATUYHYIO CKOPOCTH TEILJIOBOTO JBMKEHUS MOJIEKyn 1) Bomopona, 2)
a3ota, 3) kucaopona mpu 0°C.
10. Ilpu kxakoil TemmnepaType cpenHssi KBaJpaTUyHasi CKOPOCTh MOJIEKYJbl KUCIOPO/Ia paBHA TaKOBON
e CKOPOCTH MOJIEKYJT a30Ta IpH Temmeparype 100 °C?

11. HpaeanbHbIl ra3 CKUMAIOT H30TepMUUYSCKH. HaliTH 3aBUCUMOCTD A M Z OT JIaBJICHHS.
12. Ha nmue mpyna riiyouHoit h=2 M BBIIEJSIOTCS My3bIPHKH Ta3a ¢ JUaMETPOM d1=O,05 MM. Yemy

6y,[leT paBHbI JHAMCTPLBL d2 9TUX ITY3BIPBKOB, KOI'Ja OHM IMOAHHUMYTCA K ITOBCPXHOCTH BOZII)I?

IToBepxHOCTHOE HATsKEHUE BOJBI G=73" 10 H/m.
13. CkosbKO CTONKHOBEHMM z 3a 1 c. MCHBITBIBa€T MOJEKyJa HeoHa npu Temmeparype 600 K u

JaBIIEHUU | MM. pPT. CT., €CJTU TA30KUHETUYECKHUI IMaMeTp MOJIEKYJIbl HeOHa paBeH d=2,04 108 em?
14. Haiitn usmenenue »HTponuu AS 30 r. sibJa Npu NPEBPALEHUH €ro B Iap, €CIM HadajabHas

Temneparypa nbaa — 40°C, a temneparypa mapa 100°C. TemmoeMKocTH BOABI M JIbJa CUUTATH
MIOCTOSIHHBIMH, a BCE€ MPOLIECCHl — MPOUCXOIAINIMMH IpU aTMOC(EpHOM JaBlIEHUHU. Y JelbHas

TeIIOeMKOCTh Jb1a ¢=2,1 JIx/T'K.

15. Macca KpynmHOI MOJEKYJbl OpPraHM4ECKOrO BEILECTBA m=10"18 r. Haiitu CPEIHIOK IOJHOU
KMHETUYECKOM HSHEPrHM TEIUIOBOI'O JBMXKEHHUS TAKOM MOJIEKYJIbI, B3BEHICHHOM B BO3JyX€ INpH

temneparype 27 °C. HaiiTu Takxke CpeiHIOI KBaJpaTHUHYK CKOPOCTh MOJIEKYIbl MPH 3TOM
TEMIIEPATYPE.

16. Pombuueckas cepa peBpaniaeTcs B MOHOKIHHHYI0 npu t=96,5 °C. ITpu atmochepHOM TaBIeHEH
ylenbHas TeoTa mpeBpameHus q=2,2 xan/r. Ckayok yaenpHOoro odbeMa cepbl MmpH (a3oBOM

npespamennn  AV=0,014 em/r. Haitn cmemieHne T Touku (a3zo0BOro mnepexoja cepbl MpH
W3MEHEHNU AaBiieHus Ha P=1 atm.

17. Haittu KII/ nukna Kinaneitpona, cocrosimux u3 AByx uzorepm 12, 34 u aByx uzoxop 23, 41, ¢
U/ieaIbHBIM ra30M B KauecTBe pabodero Tena.

18. Haiitu uamenenue BHyTpeHHen sHepruu AU u coBepiieHHYI0 paboTy A MOJIs JByXaTOMHOTO
WJIeaTHbHOTO Ta3a, n300apuyecKu pactmmpuBIierocs: ot oorema Vi =10 1 1o o6vema V,=20 i1 npu
naBjaeHuu P=5 atMm.

19. HaiiTu cpeqHIor KBaApAaTUYHYIO SHEPTUIO BPAIIATEIBHOIO ABUKEHUS BCEX MOJIEKYJ KHUCIOPOAA,
conepkamuxcsd B 4 r. npu temnepatype 127°C.

20. Ocmotnueckoe gaBieHue pactBopa npu temneparype 27 °C paBHo 0,2 MIla. Ckonbko 4acTuil
PacTBOPEHHOTO BEIIECTBA HAXOJUTCS B PaCTBOPE 00bEMOM IM*?
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21. CranbHOi cTepKeHb IIHHBI 1=20 cM ¢ MIIO0AabI0 MONIEPEeYHOro ceueHus S=3 M2 HarpeBacTcs ¢

OJIHOT'0 KOHIIA 10 Temieparypsi t;=300 OC, a npyrum xoHnom ymupaercs B nex. IIpeamonaras, 4To

neperada Terja IMPOUCXOJUT HCKIIOYUTENIBHO BJOJbL CTEpXKHsS (0e3 moTepp Yepe3 CTEHKH),
[IOCUMTATh MAacCy m JibJa, pacTBopuBLIerocs 3a Bpems t=10 muH. TernonpoBogHocts ctanu 0,92

kan./(cem* ©C).
22. Kpuruueckas temmneparypa yriekucnorsl (CO,) paBHa 31°C, kputuueckoe paBneHue 73 aTm.

Omnpenenutb Kputnyeckuii 00beM V. Mot CO,.

p
23. HJ’IH OIIPEACIICHUA ITOBEPXHOCTHOI'O HATSXXCHHA BOAbI B3BCHIMBAIOT KaIlJiM, OTPBIBAIOINHUECA OT

KalWJuIsIpa, U U3MEPSIOT AuaMeTp d LIEMKU Kalid B MOMEHT oTphiBa. Okaszanock, 4ro macca 318
Kanesb BOJIbl paBHa S5 T, a d=0,7 MmM. HailTu MOBEpXHOCTHOE HATSKEHUE BOJIBI.

24. HaiiTu II0THOCTD P ABYXaTOMHOTO KMCJIOPOAa NpH jgaBienuu P=50 arm. u temmnepatype t=27°C.

25. Kak BeIMKO MOBEPXHOCTHOE HATSXKEHUE G KHMJIKOCTH, €CIIU HETI U3 PE3UHOBOrO IIHYpa JAIMHON
| ¢ momepe4yHbIM cedeHMEM S, TOJOXKEHHAs Ha IUICHKY 3TOH IOBEPXHOCTH, DPACTSIHYIACh B
OKpYKHOCTb pajnuyca R mocie Toro, kak IuieHka Obu1a MpokosoTa BHYTpU nermiu? CuuTark, 4To
IIPY MaJIBIX PACTSDKEHHSIX JJIsl pE3UHBI CTIpaBeIiInB 3aKoH ['yka u Moy FOHra pesunsl paseH E.

26. Mennsblii KopeHUK HarpeBaeTcs Ha mpuMmyce. Boaa noBeneHa 10 KUIEHHUS M BBIICISCT KaKAYIO

MUHYTY m=2 T. mapa. TommuHa aHa kodeiHuka 1=2 MM, a miomane S=300 M2, Ornpenenutb
PasHOCTb TEMIIEPATYP ty-t; MEXIY BHYTPEHHEW W Hapy»KHOM IOBEPXHOCTAMH JHA KO(eiHMKa,

mpeJrnoaras, 4To BCe THO HarpeBaeTcs paBHOMepHO. TerionpoBogHocTs meau 0,92 kan/(cem:
Q).

27. Ha xakywo BbicOTY h momHMMaeTcs BOAa MEXIY JIBYMS BEPTUKAIBHBIMH CTEKISTHHBIMU
TUTACTUHKAMHM, YACTHYHO MOTPYKEHHBIMU B 3TY XKHUAKOCTb, €CIH paccTosiHue Mexay Humu d=0,5

MMm? Jlst BOzibI G = 73:10° H/m. KpaeBoif yrom MOKHO cuuTaTh paBHbM 0°.

28. Haiitu TemneparypHblii K03(pPUIMEHT TEIIOBOTO pacuIMpeHus o Juist raza Ban-nep-Baanbsca npu
IIOCTOSIHHOM JIaBJICHUH.

29. Kakyro CKOpOCTb JOJPKHA MMETh CBUHIIOBAs IyJsl, YTOOBI MPH yJape O CTAJbHYIO IUIUTY OHA

pacruraBunacs? Temneparypa mynu t = 27°, ynmensHas TemuoTa TIABNEHMS CBHHIA (=5 Kaj/T,

yIenbHas TeroeMkocTs cBuHIa ¢=0,03 kan/(r - 0C). TemnepaTypa niaBiaeHus: cBUHIA t;=327 oC.
30. Haiitu wu3meHeHne BHyTpeHHed o»Heprun AU Moisl JABYXaTOMHOTO HJA€aJbHOTO rasa,
n300apuvecKu, pacumpusiinerocs ot oorema Vi =10 11 1o oobema V,=20 1 npu naBnenun P=5 atwm.

31. Jlns aproHa OTHOIICHUE y=Cp/CV=1,68. Onpenenuth naenenue P,, momyduBiieecs mocie

anrabaTHIecKoro paciiMpeHus 3TOro rasa or odbema V=1 11 10 o0bema V=2 11, eCili HayalbHOe
nasieHue P;=1 atm.
32. Haiitu cpenHo UIMHY CBOOOJHOro mpobera A MOJIEKYNIbl KHCIOpOAa HpH HOPMalIbHOM

NaBieHnH, eciu KodbdurmenT muddy3nn kuciopoaa mpu Tom xe gasiaernn u 0°C pasen D=0,19

CM2/ c.

33. CKOJBKO CTOJKHOBEHHUM V MPOUCXOAUT €KECEKYHIHO B lemd MEXK]ly MOJIEKYJIaMHU KHCJIOpOoJa,

HaxXOJAIIErocsl MPU HOPMAJIbHBIX YCIOBUAX? ['a30KMHETUYECKUN TUAaMETP MOJIEKYJbl KHUCIOpoaa
d=3,1-10"8 cm.

34. Haittu BepxHHil ipenen aasiaeHus P Bomopona B cocyae oobemom V=1 J, mpu KOTOPOM JIJTMHA
CBOOOAHOTO Mpobera MOJIeKybl O0bIIe pa3MepoB cocya. ['a30KMHEeTHYeCKUid TuaMeTp BOJOpOIa
d=2,2 108 cM, a Temneparypa ero T=300 K.

35. Haiitu KIIJl nmkia, cocTosmero u3 IBYX M30TE€PM M ABYX H300ap, mpeironaras, yTo padoynm
BEILECTBOM SIBJIIETCS HJIC€AIbHBIN Ta3.
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36. HaiiTu u3MeHeHHe SHTPONUHU MOJISI UJACAIBHOTO raza IpH H30XOPHUUECKOM, MU30TEPMHUECKOM U
n300apUUeCcKOM Mpolieccax.

Kpumepuu ¢popmuposanus oyenox no npomexicymounol ammecmayuu.:

«OMaUYHbBLL  (6blcOKUI) ypoeeHb Komnemenyuuy (25-30 0OamioB) — TOTy4aroT
oOyuJaromuecsi, KOTopble CBOOOJAHO OPHEHTHUPYIOTCS B MaTepHalie U OTBEYaloT 0e3 3aTpyJHEHHIA.
OO6yuaromiuiicss CrtocOOCH K BBITOJHEHHIO CIIOKHBIX 3a/IaHUM, TTOCTAHOBKE LieJel U BbIOOpe myTeil
ux peanuzanuu. Pabora BeIoIHEHA MOJHOCTHIO 0e3 ommoboK, pemeno 100% 3anay;

«xopowiuii (HopmanvHblil) yposeHb Komnemenyuu» (20-24 Oanna) — TOMydYaOT
oOydaroruecsi, KOTOpble OTHOCHUTENBHO IOJIHO OPUEHTHPYIOTCS B MaTepuaje, OTBEeYaroT 0e3
3aTpyAHEHUH, IOMYyCKAaIOT HE3HAUYUTENIFHOE KOMUYecTBO omHOoK. OOyyaromuiicsi crnocoOeH K
BBIMIOJTHEHUIO CJIOKHBIX 3aJaHuid. PaboTa BbINOMIHEHA MOJHOCTHIO, HO UMEIOTCA He Oojiee OAHOMN
HEerpyOoi OIMOKH M OJJHOTO HeloueTa, He 0ojiee TpeX HeJ04YeTOB. JomycKatoTcsl He3HAYUTEIbHbIC
HETOYHOCTH MPHU pellieHuu 3aad, peuiero 70% 3anay;

«y00671€mMEOpUMENbHbLI (MUHUMATIbHBLIL NOPO2OGbLIL) yposeHb Komnemenyuu» (15-19
0amioB) — MOJIy4alOT OOydYaromMecs, y KOTOPBIX HEAOCTATOYHO BBICOK YpPOBEHb BJaJICHUS
MaTepuaioM. B mpomecce orBera Ha B3K3aMEHE JOINYCKAIOTCS OIIMOKM M 3aTpPyAHEHUS IpuU
u3noxkeHuu Mmatepuana. OOyuaroluiicss MpaBHJIBHO BBHIMOJHWI HEe MeHee 2/3 Bceil paboThl Win
JOTyCTUIT He OoJiee oHOM Tpy0Ooi OmMUOKK M IBYX HEIOYETOB, HE 00Jiee OHOUM rpy0oil U OaHOM
Herpyooi omubOku, He Oojee Tpex Herpyobix owmuOOK, OxHOW HerpyOoi. OOywaromuiics
3aTPYAHSIETCS C IPABUIILHOM OLICHKOM MPEJIOKEHHOM 3a/1auu, JAaeT HEMOJIHBIN OTBET, petieHo 55%
3a1au

«HEY006/1emeopUmMeIbHbLIL  (HUICE NOP0208020) YPOGEeHb Komnemenuyuu» (MeHee 15
0aJuUI0B) — MMOJyYaroT 00yYaroIuecs, KOTOpble JOMYCKatOT 3HaUnuTeNIbHbIe omnOKu. OOyyaromuiics
UMEET JIMIITb HAYaJIbHYIO CTENICHb OpUEHTAlMU B MaTtepuaie. B pabore uncio ommOoK U HeT0UeTOB
IPEBBICUJIO HOPMY Ul OLEHKHM 3 WM MpaBWIBHO BBINOJHEHO MeHee 2/3 Bceil paboThl.
OOyuaromuiics 1aeT HEBEPHYIO OIIEHKY CUTYaIlnH, perieHo meree 50% 3amau

6. Memoouueckue mamepuainsl, onpeoensaouiue nPoueoypsvl OUeHUSAHUA 3HAHUIL, YMEHUIL,
HABLIKOG U (U1) OnbIMA 0eAMeabHOCHU

MaxkcumanbHas cymma OamioB (100 GannoB), HaOupaemas CTYIEHTOM IO JAMCLUILIMHE,
BKJTIOUYAET JIBE COCTABIISIOIINE:

MepBasi COCTABIISIFONIAS — OIIEHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBA BHIMOTHEHUS
CTYJICHTOM Y4eOHOW pabdoThl TO W3YyYCHHWIO IUCIHWIUIMHBI B TEYCHHE IEPUOJIa HW3YYCHUS
JTUCITUIIMHBL (CeMecTpa, WM HECKOIbKHX ceMecTpoB) (cymma — He Oonee 70 OamnoB). bammsi,
XapaKTePU3YIOIINE YCIIEBAEMOCTh CTYJCHTA 1O JUCIUIUIMHE, HAOUPAIOTCS UM B TCUCHHE BCETO
nepuoaa 00y4eHUs 3a U3yYCHHE OTACIbHBIX TEM U BHITIOJHEHHE OTAEIBHBIX BUIOB paboT.

BTOpasi COCTABJIAIONIAs — OIICHKA 3HAHWH CTYACHTA IO pe3yjbTaTaM IPOMEKYTOTHON
attecranuu (He 6onee 30 —6ansoB.).

OO6mmit Gamn TeKymero W pyOeKHOTO KOHTPOJIS CKJIAIBIBACTCS W3 COCTAaBJISIONINX,
ykazaHHbIX B «llonoxxenun o peiitunroBoir cucreme KBI'Y». B Teuenue yuebHOro mporuecca
CTYJCHT 00sI3aH OTYUTATHCS MO TEOPETUICCKOMY MAaTepPHATy W MPAKTUYCCKUM 3aHSITHSIM: OTPOCHI,
WHAWBUAYalIbHbIE 3a/1aHus. (TIO KeJIaHUI0 aBTOpa IPU HEOOXOIUMOCTH)

OO6mmit Oamt TeKymero W pyOeKHOrOo KOHTPOJISA CKIAIBIBACTCS W3  CIEIYIONIUX
COCTaBIISIONIUX MPUIOKECHHE 2.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIIINHE SIBJISETCS OLIEHKA KauecTBa
OCBOCHUS AUCIUILTUHBI 00y4atOIIUMUCS.

Kpumepuu oyenku xauecmea oceoenusn oucyunaunsl (Ilpunoscenue 3)

Kputepuem orneHkud ypoBHS C(HOPMUPOBAHHOCTH KOMIIETCHIIMH B paMKax ydueOHOH
JTUCIUIIIMHBI SBIISETCS YK3aMEH.

B nmepuon TOArOTOBKM K 9K3aMEHY CTYISHTHl BHOBb oOpamiarorcs K  y4eOHO-
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METONYECKOMY MaTepUally U 3aKpeIIAIOT IPOMEXKYTOUHbIE 3HAHUSL.

[ToaroroBka oOy4aroiierocs K 5k3aMeHy BKIIIOUAEeT TPH dTara:

—  camocTofATeNbHas paboTa B TEYCHUE CEMECTPa;

—  HEINOCPEACTBEHHAas NOATrOTOBKA B THU, IPEALIECTBYIOIINE SK3aMEHY 110 TEMaM Kypca;

— MOATOTOBKA K OTBETY Ha 3K3aMEHALIMOHHBIE BOIIPOCHI.

[Ipyn moAroToBKe K HSK3aMeHY OOy4aroUIMMCs IIeJIeCO00pa3HO HUCIOIb30BaTh MaTepUabl
JEKIHA, y4eOHO-METOJIMYECKHE KOMIUIEKCHI, HOPMAaTHBHBIE JOKYMEHTBHI, OCHOBHYIO U
JIOTIOJIHUTEJIbHYIO JINTEPATYPY.

Ha sk3ameH BBIHOCHTCS Marepuan B o0ObeMe, MPEAyCMOTPEHHOM pabodeil mporpaMMoii
yueOHOM TUCIUILIMHBI 32 CEMECTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOM / YCTHOM (hopme.

[Ipn mpoBeneHWM SK3aMeHA B MHCHbMEHHOW (YyCTHOHN) (hopMe BemyIuil MpernojaBaTellb
COCTaBIISIeT SK3aMEHAIIMOHHbIE OWJIEThI, KOTOpPhIE MOTYT BKJIIOYaTh B ce0si: TECTOBBIC 3aJaHUS;
TEOPETUYECKHE BOIIPOCHI, 3aJauyd WM curyauuud. @DopMylHpoBKa TEOPETUUYECKUX 3aJaHUM
coBmazaeT ¢ (QOpPMYIUPOBKOW TMepedHs BOMPOCOB Ha JK3aMEH, JIOBEACHHBIX JO CBEICHUS
ctyneHToB. CoaeprkaHue BOIMPOCOB OAHOIO OMiIeTa OTHOCUTCS K Pa3IMUHBbIM pa3/iesiaM IporpaMMbl
¢ TeM, 4TOOBI O0JIee MOJIHO OXBATUTh MaTepuall yueOHON AUCIUILINHBL.

B aynurtopuu, rae npoBOAUTCS YCTHBIM DK3aMEH, JIOJDKHO OJIHOBPEMEHHO HAaXOJUTHCS HE
Oosee ecsATH CTYACHTOB Ha OJHOTO INpemnojaBaTens. Ha moAroroBky orBera Ha OUIIET OTBOAUTCS
40 MUHYT.

[Ipu npoBeneHnr TUCHMEHHOTO 3a4eTa Ha paboTy oTBOAUTCS 10 60 MUHYT.

PesynpTar yCcTHOrO MM TUCHBMEHHOTO YK3aMeHa BBIPAKaeTCs OaJIaMH.

Tunoele 3amanusi, obGecneunBaromue ¢opmupoBanue kommereHimu OITK-2, TIKC-3.1
IpeJicTaBIeHbl B Ta0IMIE 7.

Taonuya 7. Pezynomamol 0céoenus yuedHoul OUCUUNIUHDL, ROOIEXHcauiue nPoBepKe

UX ONpeeICHHE, CMBICI,
CIIOCOOBI M EOMHUILI HX
HU3MEPEHUS;

- Ha3HaYCHUE, YCTPOUCTBO

Nuauxkaropsl OcHOBHBIE TOKA3ATEIHN Onenovnblie
HaumenoBaHue TOCTHKEHU I OIIEHKH Pe3yJbTaTOB cpeacTna
KOMIeTeHIHH o0y4eHHs

OIIK-2: Cnocoben | OIIK-2.1: 3Harn: Tumnoskle OLIEHOYHEIE
MIPOBONTH CocTaBnsieT OTYETHI | - OCHOBHBIE  TOHSITHSA, | MAaTEPHUAIIBI JUIS
Hay4JHBIC 1o HAy4YHO- | 3aKOHBI " MOJIENIA | YCTHOTO OIpoca
UCCIIeTOBAHUS HCCIIEeIOBATENbCKON | MOJIEKYJISIPHO- (Bompocs! anst
(buznIecKux JIEATEIIbHOCTH, KUHETUYECKON TEOpHH | JOIYyCKa -paszoen
SBIIGHUH, CUCTEM M | BKIIOYas aHalu3 U | CTPOCHHMsI BEIECTBA; 5.1.);
MPOIIECCOB, 00paboTKy - TEOpeTUYECKHe OCHOBHBI | THMOBBIEC OIIEHOUHbIE
o0OpabaTeiBaTh U | SKCIIEPUMEHTAIBHBIX | MOJEKYISIPHOH  (U3HUKH | MaTepHAIIbI IS
MIPEJICTABIISTh pe3yIIbTaToB (TepMOTMHAMUKH U | YCTHOTO OIpoca
IKCIIEPUMEHTAIbH CTaTHUCTUYECKOUN Pu3uKn); | (BOIMPOCHI IS
bl U YHCIICHHBIC - OCHOBHBIE (DU3UYECKHUE | 3AITUTHI -pazoen 5.2.);
PE3yNbTATHI BEJIMYMHBI M KOHCTaHTHI, | TUTIOBBIEC OLICHOYHBIE

MaTepHalIbl K 3a4eTy
(pazoen 5.3.)

W TPHUHIHWIG  JICUCTBUSA

MU3MEPUTENBbHBIX

prOOpOB.

YMeTn: TuUIOBBIE OLICHOYHBIE
- HCIIOJIb30BATh | MaTePUAIIBI IS
NPHUHIMITBL, METOJAbl W | YCTHOTO OMpoca
3aKOHBI MOJICKYJISIPHO# | (BOIIPOCHI JIJIsSt
busuku JUIsl | JOIyCKa
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UCCIICTOBAHHSI u
00BSCHCHUS SIBJICHHIL;
- paboTaTh ¢ IpudbOpamMu u

-pazoen 5.1.);
TumnoBble OLIEHOYHEIE
MaTepuaIbl st

00opyI0BaHNEM B | YCTHOTO OIIpoca
buzIecKoit (BOmpOCHI 117151
nabopaTopuu; 3aIIUThHI

- UCIIONB30BaTh | -pazoen 5.2.);
pa3uyuHbIC METOJUKH | TUTIOBBIC OLICHOYHBIE
U3MEpEeHUN M 00pabOTKU | MaTepHasbl K 3a4eTy
AKCIIEPUMEHTAIIbHBIX (pazoen 5.3.)
JTAHHBIX.

Baaners: TunoBbIE OIEHOYHBIC

- MeToJaMH TIOHMCKa |
0o0paboTkn  wHpOpMAUU
10 BOIIPOCaM Kypca;

- MCTOAaMH IIPOBCACHUA

MaTepHaIbl s
YCTHOTO OTIpoca
(BompoOCHI 1115t

JOTIyCKa -pa3zoein

WU3MEPEHMUIA; 5.1.);
- MeromamMH  aHanm3a | TUIOBBIE OICHOYHEIC
TEOPETUUECKHIX U | MaTepuaibl s
IKCIIEPUMEHTATBLHBIX YCTHOTO OTIpoca
pe3yNIbTaToB u | (Bompochl Amst
KOPPEKTHOM OIICHKH | 3alIUTHI -pazoen 5.2.);
MOTPEIIHOCTH npu | Tumnossie olleHOYHBIE
MPOBEJCHUHN (DU3UYECKOTO | MaTEPHAIBI K 3a4ETy
IKCIIEPUMEHTA. (pazoen 5.3.)
OIIK-2.2: Cniocoben | 3HaTh - | TunoBLIE OLIEHOYHBIE
MIPE/ICTaBIATh DKCIIEPUMEHTAaJbHbIE, MaTepuanbl s
Pe3YIIbTATHI TEOpPETHYECKHE U | YCTHOTO OIpoca
WCCIIEIOBATENIbCKOM | KOMITBIOTEPHBIE ~ METOJbI | (BOIIPOCHI IS
NeSITeTbHOCTH Ha UCCIICIOBaHHIA; JIOTIyCKa -paszoern
Hay4HbIX - COBPEMEHHOE COCTOsIHUE, | 5.1.);
KOH(DEpeHIHSIX, BO TeopeTudeckre paboTel u | THITOBBIC OIICHOYHBIC
BpeMsi pe3ynbTaThl MaTepuanbl s
MPOMEXYTOUHBIX B | SKCIIEPUMEHTOB B 00BEME | yCTHOTO OIpoca
HUTOTOBBIX JUCITUTIIAHBL. (Bompocs! amst
aTTecTanui 3alUTHI -pazoen 3.2.);

Turnossie OlIEHOYHBIE
MaTepHaibl K 3a4eTy
(pazoen 5.3.)

YMmeTh:

- MPEeACTaBIATh
pe3ynbTaThI
HCCIICIOBATEIIHLCKOM
JIEATETLHOCTH HA HAYIHBIX
KOH(EpEeHIUSIX B paMKax
JTAHHOW JUCITUTLINHEL,

- pemate 3ajadud 1o
OCHOBHBIM paszzaenam
Kypca;

- H3araTb  OCHOBHBIE
KOHLENIUN

MOJICKYJIIPHOUN (DU3UKH.

TunoBwie OIleHOYHEBIE
MaTepHuabl Jis
YCTHOTO OTpoca
(Bompoch! anst
JOTTyCKa -pa3zoein
5.1.);

TunoBwie OIleHOYHEBIE
MaTepHuabl AJis
YCTHOTO OTpoca
(BompocH! amst
3aIUTHI -paszden 5.2.);
TumnoBwie OIIECHOYHEBIC
MaTepUaJIbl K 3a4ETy
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(pazoen 5.3.)

Baanern:

- 3HAHUSIMH TPOBOJUTH
pacueTsl u
(bopMyIMpPOBaTh BEIBOJIBI C
HCIIOJIb30BaHUEM
pasMepHOCTEN

OCHOBHBIX U TIPOM3BOIAHBIX
(U3HYECKUX BEIUYMH;

- MeTOJIaMU
CPaBHUTEIBHOTO aHANM3a
TEOPETUYECKUX JaHHBIX U

SKCIICPUMCHTAJIbHBIX
pPE3yIbTaTOB IIpu
BBITIOJTHCHHUH pacucToB

AJIs1 HAYIHBIX pa6 OT.

TunoBble OLIEHOYHBIE
MaTepuabl s
YCTHOTO OIpoca
(Bompocs! mis
JOTyCKa -pa3zoein
5.1.);

TunoBblie OLIEHOYHBIE
MaTepuabl s
YCTHOTO OIpoca
(Bompocs! ais
3alIUTHI -pazoen 5.2.);
TuIoBbIe OLIECHOYHBIE
MaTepuaibl K 3a4eTy
(pazoen 5.3.)

MNKC-3.1
Crnocoben
MPeToIaBaTh
¢bu3uKy B cpenHein
HIKOJIE U
CTeIUATbHBIX
y4eOHBIX
3aBEJICHUSAX Ha
OCHOBE
MOJIy4E€HHOTO
(byH1aMEeHTaIbHOT
0 00pa3zoBaHUs H
HAyYHOTO
MHPOBO33PEHUS

3HaTh: METOJUKY
IPEenoIaBaHMsl LIKOJIBHOTIO
Kypca QpHU3UKH I
peleHus 3a1a4 1o
MOJIEKYJISIPHOM pu3uKe Ha
YPOBHE, 1I0CTaTOYHOM JIJIst
npernoiaBaHus pU3NKH B
CpelIHEH IIKOJIE U
CHEIHAIbHBIX YUeOHBIX
3aBEJICHUSAX Ha OCHOBE
MOJIy4YE€HHOTO
byHIaMEHTaJIbHOTO
o0pa3oBaHUsl U HAYYHOTO
MHUPOBO33pEHUS

TuIoBbIe OLIECHOYHBIE
MaTepuaibl s
YCTHOTO OIpoca
(pazmen 5.1.1.);
TUTIOBBIC TECTOBEIC
3ananus (pasmen
5.2.3.); TUNOBBIE
OLICHOYHBIE
MaTepuaibl K
9K3aMeHYy (pa3aebl
5.3.1.-5.3.3)

Ymeer: uznaraTh 3aKOHBI
MOJIEKYJISIpHOM (hU3HUKH Ha
YpPOBHE IIKOJIBHOTO Kypca
¢u3uku 1 00yuaTh pemaTh
3aJ]a4M IIKOJIbHOTO
YPOBHs. YMeEET
npenoaaBaTh PU3UKY B
CpeaHel KOoJIE U
CHeIHaTbHBIX YIeOHBIX
3aBEJICHUSAX Ha OCHOBE
MOJIy4EHHOTO
byHIaMEHTABHOTO
o0pa3oBaHUsl U HAYYHOTO
MHUPOBO33pEHUS

TunoBwie OIlEHOYHEBIE
MaTepuanbl s
YCTHOTO OTIpoca
(pazmen 5.1.1.);
THUIIOBBIC 33]]a91 Ha
peitunr (pazaen
5.2.2.); TUTIOBBIE
OLIEHOYHBIE
MaTepHalIbl K
KOHTPOJIbHOH paboTe
(pazmen 5.2.1.)

Baageer: MeTomuKoHn
MpenoiaBaHus Kypca
MOJICKYJIIPHOH (DU3HUKHU B
CpeaHel KOoJIE U
CHEIHAIbHBIX YUeOHBIX
3aBEJCHUSX HAa OCHOBE

TunoBwie OIleHOYHEBIE
MaTepHuabl AJis
YCTHOTO OTpoca
(pazmen 5.1.1.);
THIIOBBIC TECTOBEIC
3ajanus (paszjaen
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MOJTY4EHHOTO 5.2.3.); TUTNIOBBIE
byHIaMEHTATEHOTO OLICHOYHEIE
00pa30BaHUsl U HAYYHOTO | MaTEpPHAaJIbI K
MHUPOBO33PEHUS dK3aMeHy (pa3aesbl
5.3.1.-53.3)

Takum 00pa3oM, BBIIOJHEHHWE THUIIOBBIX 3aJaHHUW, TPEACTABIEHHBIX B paszaene S
«OLeHOYHbIE MaTepUabl AJIs TEKYLIEro U pyOeKHOTO KOHTPOJISL YCIIEBAEMOCTH U ITPOMEXKYTOUHOM
aTTEeCTalluW» TO3BOJIHUT KPUTHUYHO, OLEHHUTH CIIOCOOHOCTH HMCIIOJB30BaTh 0a30BbIE TEOPETHUYECKHE
3HaHUS (yHJaMEHTAJIbHBIX pa3feiaoB oOOmed U TEOpeTHYecKOW (U3MKU Ui  pEeLIeHus
npodeccuonanbubix 3amau (OIIK-2); cmocoOHOCTh mpenojaBaTh (U3MKY B CpelHEH IIKoie U
CHeLMalbHbIX y4eOHBIX 3aBEICHUSAX HAa OCHOBE MOJIyYEHHOIO (PyHAaMEHTAIbHOIO 00pa30BaHMs
u HayuyHoro mupoos3penus (ITKC-3.1).

7. Y4eOHO-MeToauYecKoe of0ecneyeHne JUCIHUIINHbI

7.1. Hopmamueno-3axonooamenvhvie akmul

1. [lpukaz MunoOpuayku Poccun ot 07.08.2020 Ne§91 "OOG yTBepx)aeHUU
denepasbHOro TOCYAApCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIAapTa BBICIIETO OOpa30BaHMs 10
HanpasyieHuto noaroroBku 03.03.02 dusuka (ypoBeHb OakanaBpuata)' (3aperucTpupoBaHO B
Mumntocte Poccun 24.08.2020 Ne 59412.

7.2. Ocnognas aumepamypa
1. HukepoB B.A. ®usnka 11 By30B: MexaHuka v MOJICKYJIsIpHas (pu3uKa [ DIEKTPOHHBIN pecypc]:
yuebHuk/ HukepoB B.A.— DnexTpoH. TekctoBble qaHHbie.— M.: [lamkos u K, 2019.— 136 c.—
Pexxum noctyna: http://www.iprbookshop.ru/85196.html.— 3BbC «IPRbooks»
2. KyspmuueBa B.A. Kypc nekuuit mo obmeit ¢usuke. Yacts 1. MonekynspHas ¢usuka u
MoJieKyIisipHas ¢usuka [Dnektponnsiit pecypc]/ Kysemuuera B.A., [TonomopeB O.A.— DeKTpoH.
TEKCTOBbIe JaHHbIe.— M.: MoCKOBCKas rocy1lapcTBEHHas akaJileMusi BOJHOTO TpaHcrnopTa, 2016.—
107 c.— Pexum gocryna: http://www.iprbookshop.ru/65845.html.— DbC «IPRbooks»
3. MonexynsipHas ¢u3MKa U MOJIEKyJIsipHas (Qu3uka [DneKTpoHHBIH pecypc]: mpaktukym/ M.A.
JIbikoB [U np.].— DOneKkTpoH. TeKcToBble NaHHble.— ExatepunOypr: Ypanbckuil QenepanbHblii
YHUBEPCUTET, 9bC ACB, 2016.— 104 c.— Pexum JOCTyIa:
http://www.iprbookshop.ru/66554.html.— 3BC «IPRbooks»
4. Kop3yn M.H. Monekynsapuas ¢usuka. Yacte 1 [DnexTpoHHbIM pecypc]: yueOHOe mocobue/
Kopsyn W.H.— DOnekTpoH. TeKkcToBble MAaHHble.— AsnMarbl: Ka3zaxckuil HalMOHaJIbHBIN
YHUBEPCUTET UM. anb-Papaduy, 2014.— 92 c— Pexum JoCTyma:
http://www.iprbookshop.ru/58713.html.— DBC «IPRbooks»

7.3. Hononnumenvnas aumepamypa

. Kuxoun A K., Kukoun U.K. Monexynsapuas ¢usuka. M. Hayka. 1976.

. MarseeB A. H. MonekynspHas ¢usuka. M.: Beicias mkona. 1987.

3. Tunszoypr BJIL., Jleun JI.M., CuByxun J.B., fxoBne U A. (Ilon pen. J.B. Cuyxuna).
COopHuK 3amay mo obuemy Kypcy ¢usukd. TepMoauHaMuKa W MoOJIeKyJsipHas ¢u3uka. M.:
Hayxa, 1988.

4. YeproB A.T'., BopoOreB A.A. 3agaunuk no ¢pusuke yuedHoe nmocodue 4-oe nznanue M.: Briciias
mkona,1981.

5. @. Peiid. Cratuctuueckas ¢pusnka. bepkneesckuii kype ¢puzuxu. T.5.M.: Hayka, 1986.

6. P.®citnman, Plleiiton, M.Conac. delinmManoBckue Jiekiuu mno ¢usnke. Boim4. Kunerwuka.
Temtora. 3Byk. M. Mup.1977.

7. P.B.Ilons. MonekynsipHas pu3uka, akycTuka u ydeHue o teriore. M.: Hayka. 1971.

8. .B.CasenneB. Kypc o6meii puszuku. T.1. . M.: Hayka, 1986.

N —
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9. Kacanaposa O.H., Marsees A.H., [lomoB B.B. /mox obmeit pen. A.H. MarseeBa. Metoanka
pEIIeHus 3a/1a4 o0 MOJICKYJIsIpHO# (uszuke. M.: uzn-so MI'Y. 1982.

10. benonyukun B.E., 3aukun JI.A., Hunenrok KO.M. Kypc o6meii pusuku. OcHOBHI puzukn. Y4eo.
nocobue: musa By3oB. B2 1. T.2. KBanToBas u cratuctudeckas ¢usuka. Tepmonunamuka /Ilox
pen. FO.M. Ilunenroka.-2-¢ uza.,ucnp.-M.: DUSMATIIUT, 2007.-608 c¢. www/studentlibrary.ru.

11. Cuyxun [[.B. O6mwmii kypc ¢pusuku: Yued.mocooue: st By3os. B 5 1. T.2. Tepmonunamuka u
MOJIeKyJsipHas pu3uKa.-5-e uzf., ucnp.-M.: DUSMATIINT, 2006.-544 c¢. www/studentlibrary.ru

12. MonekynsapHas ¢usnka W TepmoauHamuika.-M.: OU3MATIIAT, 2005. -208 c.
www/studentlibrary.ru.

13. Hpomor W.E. 3amaum mno oOmek ¢usmke: yd. mnocod. [nsa By3oB. 8-¢ wu3m.-
M.:BUHOM.JIaboparopus 3nanwmii. 2010.-431 c.

14. N.E. UponoB. ®Puzuka makpocucteM. OCHOBHBIE 3aKOHBI: ydeOHOe mocodue.-4y u3ma.-M.:
BMHOM. JlaGopatopus 3nanuii, 2009.-207 c.

15. KonnpateeB A.C., Paiiropoackuii I1.A. 3amauun o TepMoiMHAMHUKE, CTATUCTUYECKON (PU3HKE U
ku"etuke. M.: BUHOM. Jla6opartopust 3nanuii. 2010.

16. Ille63yxoBa MN.I'., AnexoB A.M., [lenkoB I'.B. Monekynspnas ¢usuka. 3a1aqyHUK-NIPAKTUKYM
no obmieit ¢pusuke. Yacts 1. Yuebnoe nmocodue - Hampunk: KBI'Y, 2012. — 79 c.

17. 1e63yxoBa WN.I'., AnekoB A.M. MounekynsapHas ¢(u3uka. 3agauyHUK-IPAKTUKYM IO oOIei
¢uzuke. Yacts 2. YuebHoe nocodbue - Hanpuuk: KbI'Y, 2017. — 120 c.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCmMHUK, OOJLIEMeNb, JHCYPHAT)
OTnenbHbIC CTaThU 1O JAHHOW JUCIUIUINHE OITYOJMKOBAHBI B PA3IMYHBIX (PU3NICCKUX
KypHaJIax.

7.5. Dnexmponnsie ucmounuxu ungopmayuu (Mumepnem-pecypcoi)
http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/

obwue ungopmayuonHvle, CHPABoUHbIE U NOUCKOBbLE:
1. CnpaBounas mpasoBas cuctema «lapant». URL: http://www.garant.ru.

2. CmpaBounas npasoBas cuctema «Koncynbrantllmoc». URL: http://www. consultant.ru

IlepeyeHb aKTyaIbHBIX JJIEKTPOHHBIX HHPOPMAIMOHHBIX 023 JaAHHbIX,
K KOTOPbIM o0ecne4yeH aoctyn nojb3oBareasam KbI'Y (2021-2022 yu.r.)

Nen/m | HaumeHoBaHue Kparkas Appec caiita HaumeHoBaHue Ycnopus
3JIEKTPOHHOI'0 XapaKTepHuCTHKA Opranu3anuu- AocTyna
pecypca BJIA/IEIbIIA;
PEKBHU3UTHI
J10T0BOpa
1. «Web of [onmurematnyeckas | http:/www.isik | Kommanus Thomson | [octym nmo
Science» pedepaTuBHO- nowledge.com/ Reuters IP-ampecam
(WOS) oubmmorpaduueckas Cy0JnneH3MOHHBII KBI'Y
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http://www.isiknowledge.com/
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u JOTOBOP
HayKOMETpHIeCKast Ne WoS/592 ot
0asa TaHHBIX, B 05.09.2019 .
KOTOPOW AKTHBEH JI0
HHJIEKCHPYIOTCS 31.12.2021r.
okoJio 12,5
TBIC. )KYPHAJIOB
Sciverse Scopus | PedeparuBHas u WznatenbcTBo Hocrym mo
M3ATeNbCTBA | aHanmuTH4decKkas 6a3a | http:/www.scop | «Elsevier. Hayka u IP-ampecam
«OB3eBHP. JIAHHBIX, us.com TEXHOJIOTHI KBI'Y
Hayka n coAeprkaras Cy01mneH3nOHHbII
TEXHOJIOTHIDY 21.000 JIOTOBOP
PpeleH3UPYEMBIX Ne Scopus/592 ot
xypHanos; 100.000 05.09.2019r.
KHUT; 370 KHIOKHBIN AKTHBEH 10
cepuit 31.12.2021r.
(mponmomxaromuxcs
W3JIaHuil);
6,8 MuIH.
JOKJIAZIOB U3 TPYAOB
KoH(epeHIUH
Hayunas Onektp. bubnmoreka | http:/elibrary.ru 000 «H3b» [onnerit
3JIeKTPOHHAsSI | HAyYHBIX JOCTYTI
oubauoTexka | myOnuKanuii -
(HOB P®®H) | oxomo 4000
WHOCTPaHHBIX U
3900
OTEUYECTBCHHBIX
HayYHBIX JKYPHAJIOB,
pedepatsr
nyonmkarmii 20 ThIC.
JKYPHAJIOB, & TAKXKe
ormcanud 1,5 MiH.
3apyOeKHBIX U
poccUuiicKux
nuccepTauumii; 2800
pocc. )KypHajoB Ha
0e3B03MEe3HOM
OCHOBE
Ba3a nanneix | HanmuonaneHas http://elibrary.ru 000 «HOb» ABTopu3oBa
Science Index | urbopmarmoHHO- JIuTieH3nOHHBIIA HHBII
(PUHII) aHaJIUTHYECKas JIOTOBOP JIOCTYII.
CHCTEMA, Science Index ITo3BousteT
aKKyMYyJIMpPYOIIas NeSIO-741/2021 JIOIIOJIHATD U
0oree 6 MIJUIMOHOB or 12.07.2021 r. YTOYHSATH
Ty OTAK AT AKTHUBEH 110 CBEJICHUS O
POCCHUICKUX 01.08.2022r. nyOIKaus
aBTOPOB, a TAKXKE X YYEHBIX
nH(pOopMaIuio 00 ux KBI'Y,
IUTUPOBAHUH U3 MMEIOTIIXCS
oomee 4500 B PUHI]
pOCCHUCKUX
JKYpPHAJIOB.
93BC 13800 n3manuii mo http://www.stud 000 TTomubmin
«KoHcyabpTaHT | BceM obmacTsaM medlib.ru «ITomuTexpecype» JIOCTYTI
CTYAEHTa 3HAHUM, http://www.med (r. Mocksa) (peructpanm
BKJIIOYaeT OoJiee collegelib.ru Jorosop st o IP-
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yem 12000 Ne310CJ1/08-2021 aapecam
y4IeOHUKOB H Ot 30.09.2021 T. KBI'Y)
Y4eOHBIX MOCOOUI AKTHUBEH 10
a1 BO u CIIO, 864 30.09.2022r.
HalMEHOBAHH
XKypHaIoB 1 917
MOHOTrpadui.
6. | «9nextponnas | Komnexnus http://www.stud 000 [onnerit
OoubIHOTEKA «Mennmmaa (BO) medlib.ru «ITomurexpecypcey» JIOCTYT
Texuudeckoro | I'D0TAP-Menna. (r. Mocksa) (perucrparu
By3a» (QbC Books in English Jorosop a 1o IP-
«KoHcyabTanT | (KHUTH Ha Ne288CJ1/04-2021 azpecam
CTYIEHTA») AHIIMKCKOM Ot 20.04.2021 r. KBI'Y)
SI3BIKE)» AKTHUBEH 10
20.04.2022r.
7. 9BC «Jlaub» | DIEKTpOHHbIE https://e.lanbook | OO0 «OBC JIAHb» TTonubrin
BEPCHUH KHHT .com/ (r. CaHKT- JIOCTYT
BEIYIIMX [etepbypr) (peructpanu
HU3IaTEIbCTB Jorosop s 1o IP-
y4eOHO 1 Hay4HOU Nel2EI1/223 azpecam
JIUTEPaTypHl (B TOM ot 09.02.2021 1. KBI'Y)
qucie AKTHUBEH 10
YHUBEPCUTETCKUX 28.02.2022r.
W3JIaTeNIbCTB), TaK U
JJIEKTPOHHBIE
BEpCUH
TIEPHOAMIECKUX
H3JaHUM 110
Pa3IUYHBIM
o0JacTsaM 3HaHUH.
8. | HauuonanabHasi | O0beMHEHHBIH https://H36.pd OI'BY «Poccwuiickas Hoctyt ¢
3JIEKTPOHHASL | DJIEKTPOHHBIN roCyJapCTBeHHAs AIIEKTPOHHOT
omobIHoTEKA karasor (poHI0B OnoOIIMoTEKA» o
PI'b POCCHICKUX Horosop YUTAIBHOTO
OHOINOTEK, Nel01/HDB/1666-1n 3aa
coJieprKaIui ot 10.09.2020r. OUOJINOTEKHU
4331 542 Cpoxom Ha 5 neT KBI'Y
AJIEKTPOHHBIX
JOKYMEHTOB
00pa3oBaTeIbHOTO U
HAYYHOTO XapakTepa
0 Pa3TUIHBIM
OTpacisiM 3HAHUM
9. IBC 107831 http://iprbooksh 00O «Ai IIu 3p ITonnerit
«IPRbooks» | myOnukanwmid, B T.4.: op.ru/ Menna» JIOCTYT
19071 — yueOHBIX (r. CaparoB) (peructpanu
U3JaHui, 6746 — Jorosop Ne7821/21 s 1o IP-
Hay4YHBIX M3/IaHUH, ot 02.04.2021 r. azpecam
700 xomnekuumii, 343 AKTHUBEH 110 KBI'Y)
)kypHana BAK, 2085 02.04.2022r.
ayJIHOU3JJaHuH.
10. | 9BC «lOpaiiT» | DneKTpoHHbBIE https://www.bib | OOO «3nexkTpoHHOE ITonapIi
aas CIIO BepCUM yueOHOU 1 lio-online.ru/ M31aTeITECTBO JIOCTYTI
Hay4YHOU FOPAIT» (r. (peructpauu
JIATEPaTyphl MockBsa) s 1o IP-
H3/1aTEJIbCTB Horosop Nel192/EII- agpecam
«Opaiit» ang CI1IO 223 KBI'Y)
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U 3JIEKTPOHHBIE 0129.10.2021 1.
BEpCHHU AKTHUBEH 10
NIEPUOUYECKUX 31.10.2022 r.
H3JaHUM 110
Pa3TMYHBIM
00JacTaM 3HaHUH.
11. | Polpred.com. | O630p CMU Poccun | http://polpred.co 000 «Ilonmpen Hoctyn mo
Hogocrtn. 1 3apyOeKbs. m CIIPAaBOYHUKUY IP-anpecam
0630p CMU. | IlonnHble TEKCTHI + besBo3mesaHo (6e3 KbI'Y
Poccusi u aHanuTuka 3 600 0(UIIHAITHFHOTO
3apy0exbe n3nanuii no 53 JIOTOBOPA)
OTpacisM
12. | Ipe3sunenrcka | bomee 500 000 http://www.prlib OI'bY ABTOpH30Ba
s1 OUOJIMOTEKa | DIIEKTPOHHBIX Iu «IIpe3naentckas HHBIH TOCTYII
um. B.H. JIOKYMEHTOB I10 OMOIMOTEKA UM. u3
Eabumna ucropun OTeyeCTBa, b.H. Enpriunay (T. OMOIIMOTEKN
poccuiickoit Cankr-lletepOypr) | (aym. Ne214)
rOCyIapCTBEHHOCTH, CorJaamenue ot
PYCCKOMY SI3BIKY U 15.11.2016r.
IpaBy Cpoxom Ha 5 7eT (c
JlaJIbHENIIe
MIPOJIOHTAITHECH )

7.6. Memoouueckue ykaszauus no npogeoeHut0 pa3iuyHblx Y4eOHblX 3aHAmull, K Kypco8omy
NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCMOAMENbHOU pabombl

VYueOHast paboTa 1Mo TUCIMILIMHE COCTOUT U3 KOHTAKTHOW PabOoThI (JIEKIIUH, TPAKTUYCCKHE
3aHATHUS) U CAMOCTOSITEIbHON paboThl. COOTHOLICHNE JIEKIIMOHHBIX, CEMHHAPCKHX, Ja00paTOPHBIX
U TPAKTUYECKHX 3aHATHM K 0OlleMy KOJIMYECTBY YacOB COOTBETCTBYET YUE€OHOMY IJIaHy
Hanpasnenus 03.03.02 — ®uszuka, npopuib «Pu3nka KOHICHCUPOBAHHOTO COCTOSHUS BEIIECTBAY.

JUis MOATOTOBKM K CEMHHAPCKUM 3aHATHSAM HEOOXOJMMO pPAacCMOTPETh KOHTPOJIbHBIE
BOTIPOCHI, TIPH HEOOXOJAUMOCTH OOPATUTHCS K PEKOMEHIyeMOM JInTepaType, 3amicaTh HEITOHIATHBIC
MOMEHTBI B BOIIPOCAX JJIsl YICHEHUS UX Ha MPECTOSAIIEM 3aHATHH.

Memoouueckue YKA3aHusl K I1eKYUOHHbIM U NPpAKMUYECKUM 3AHAMUAM

B cucremy cpenctB o0ydeHHs NUCHUIUIMHBI «MonekynspHas (u3nKa» BXOIAT Y4€OHUKH,
yueOHbIe MMOCOOMS, KypC JIEKIUil, MporpaMMHOE M KOMIIBIOTEpHOE olecnedeHue, oOpasyrolue
€/IMHYI0 KOMIUIEKCHYIO CpeJly, TI03BOJISIONIYIO IOCTUTATh IIOCTABJICHHBIX LieJIel 00ydeHNU .

OCHOBHBIE KOMIIOHEHTbI CHUCTEMBI CPEJICTB OOYYEHHUs AUCLUIUIMHE: YUeOHMKH, ydyeOHble U
y4eOHO-METOIMYECKUEe IOCOOMs IO pas3jienaM AUCHUIUIMHBL [IporpaMMHBIE MaTepuanbl IS
HOJJICP)KKH TIPENoJiaBaHus, HCHOJIb3yeMble B IPOIECCE CAMOCTOSTEIbHON pabOThl CTYAEHTOB,
yueOHoe MporpaMMHOE obecrieueHue (NIeKTPOHHBIN Y4eOHHK, KOMIBIOTEpHBIE TECTHI U JIp. ).

CpenctBa TeNEKOMMYHHUKAIMi (B IpoLeCCe CaMOCTOSTENbHOW pPabOThl  CTYIEHTOB),
o0ecreynBaroIue JOCTYIHOCTh WH(pOpPMAlMU s CTYIEHTOB, BOBJIEUYEHHOCTh HMX B YdeOHOE
B3aUMO/ICHCTBUE, UCTIOJIb30BaHUE pecypcoB JokansHON cet KBI'Y u UHTepHer.

KomnerotepHsle kitaccel HCTUTYTa QU3KUKH M MAaTEMAaTUKH, 3JIEKTPOHHBIE 3aIbl OMOINOTEKH
u Unreprer-nientpa KbI'Y.

OpranuzaliioHHBIMU (hOpMaMU MPOBEIEHUS ayIUTOPHBIX 3aHITUN 10 AUCLIUILIIMHE SIBIISIFOTCS
JIEKIHH, TIPAKTUYECKUE 3aHATHSL.

OcHoBHasi AMJAKTUYECKas Leb JEeKUUU - (popMHpOBaHHE OPUEHTHPOBOYHOM OCHOBBI IS
MOCJEIYIONEr0 YCBOEHHUS CTyAeHTaMu YydeOHoro wmatepuaina. JIeKIHs BBINONHAET Hay4YHBIE,
BOCIIUTATEIbHBIE M MHPOBO33PEHUYECKHE  (YHKLUUHU, SABISIOTCS  METOJOJOTHMYECKOW U
OpPraHU3alMOHHONW OCHOBOM [UISl CaMOCTOSITENIbHBIX 3aHSATHUN, PAaCKpbIBACT NOHATUMHBIA ammapar
JUCLUUIUTMHBL, TPOOJIEeMBbI, JIOTUKY, JAlOT IEIbHOE MPEACTaBICHUE O MpenMeTe, IMOKa3bIBas ero
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MECTO B CHCTEME HAyKH, CBSI3b C POJCTBEHHBIMH ITUCIMIUIMHAMH, MPOOYXKTaeT HHTEpeC K
peaMeTy, pa3BuBaeT NpodeccuoHaIbHbIe HHTEPECHI.

CopepxaHue JEKIUIl YCTaHABIMBAaETCS HAa OCHOBE paboueil mporpamMmbl JIHUCHUTUIHHBIL.
KoHkpeTHOE coaepkaHHe JIEKIUMH BKJIKOYAET OCBEIICHHE 3aJad, METOJOB M YCIEXOB HayKH,
OCBEIICHUE IMyTEH HAyYHBIX W3bICKAHMM, aHAIN3 HCTOPUYECKUX SIBICHHUM; KPUTHKY U HAYYHYIO
OILICHKY COCTOSIHUSI TEOPUH U MPAKTUKU.

B nekuusax mpernonaBarenb, Hapsaly € CUCTEMATHUYECKUM H3JI0KEHHEM (yHIaMEHTalbHBIX
OCHOB HAayKH, BBICKA3bIBa€T CBOM HAy4YHbIE HJICH, CBOE€ OTHOIICHHE K MPEIMETY H3Y4YEHHs, CBOE
TBOPUYECKOE MIOHUMAHUE €T0 CYIIIHOCTH U MEPCIEeKTHB pa3BUTHs. [10Ar0TOBKA K IEKIIUU TpeOyeT

CaMoro TIIATEIBLHOTO 0TOOpa MaTepualia, MPUBJICUCHUS IPKUX U BBIPA3UTEIBbHBIX TPUMEPOB.
Ot nexuuu TpeOyeTcs Takke, 4TOOBI OHa BO30OYXKIana W HANpaBlsia CaMOCTOSITEIBHYIO MBIC-
JUTEIBHYIO IeATEIbHOCT CTYIEHTOB, ()OPMHPOBAJIa UX MUPOBO33PEHHE.

Ha nexmuu ot mpenogaBatens TpeOyeTcs B JTOTOJHEHUE K 3HAHUSAM U MPO(ecCHOHATLHOMY
OTBITY HIMPOKAas SPYAMIIMS, JIOTUKA apryMEHTAlld, YBIECYEHHOCTh CBOEH 00JIACThIO 3HAHUHA U
BHYTPEHHSIS TOTPEOHOCTh 3aKE€Ub €0 CBOMX MJIQJUIMX KOJUIET - CTYJEHTOB. A 3TO 3HAYHT, YTO
JIEKTOPY HEOOX0IMMO BO3/IECTBOBATh HE TOJILKO Ha pa3yM, HO U Ha YyBCTBAa CBOUX CITyIIATENECH.

Kaxxgas nekuust TpedyeT Takoro moCcTpOEHUsl, YTOObI CTYACHTHI MOTJIM KOHCIIEKTUPOBATh €€ B
BUJIE YETKO OrpPaHUYECHHBIX, IOCIIECIOBATEIbHBIX W B3aUMOCBS3aHHBIX IOJIOKEHUM, TE3UCOB C
BBIBOJIaMH M 3aKIIOYCHHUSIMH. Bce OTIeNbHBIC JIEKIUU JICKIIHOHHOTO Kypca TPeOyIOT, MO3TOMY
B3aMMOCBS3H, IOCJIEI0BAaTEIbHOCTH U eauHCTBa 1eiu. CyIIECTBEHHO Ba)KHOM SIBISIETCS CBA3b
JIEKIIMOHHOT'0 MaTepuaa ¢ IpyruMu KypcaMu U BUIaMH O0yUYeHHUS.

Ha BBOAHOIN JIEKIIMU YCTaHABIMBAETCS CBSI3b JICKIIMOHHOTO MaTepHalia ¢ y4YeOHUKaMH M
yaeOHbIMU TTOcOOMsiMU. DopMa H3JIOKEHUST ONPENEISETCS WHIWBHUAYATbHBIMH OCOOCHHOCTSIMH,
METOJMYECKOM TMOATrOTOBJIEHHOCTBIO, MEIarornueckor KBalu(uKanuen mnpernojaBaTeis, a TakKe
coJlep’KaHUEeM U 3a7auaMu JISKIIUY, HaJTMYUeM HArJISIHBIX MOCOOUH, CTENEHbIO MOATOTOBIEHHOCTH
CTyIeHTOB. Ha 3akIioYnTensHOM JIEKIIMK MOABOAATCS UTOTU pabOThl MO BCEMY KypCy, BHUMaHUE
CTYJIEHTOB OOpalaloT Ha TMPAKTUYECKYI0 pealn3allii0 TOMYyYEeHHBIX 3HAHHM, pPEeKOMEHAYIOT
JAUTEpaTypy Ui JATbHEUIIIET0 H3yUeHUs Pa3InYHBIX MPOOIEM B TaHHOM 00JIACTH HAYKH.

MeToauuecku JIEKIHsS JOKHA ObITh HA COBPEMEHHOM YpPOBHE HAYKH, UMETh 3aKOHYECHHBIN
XapaKTep OCBEIICHHs] OMNPEICIeHHON TeMbl, 00JanaTh CHJIOW JIOTHYECKON apryMeHTaIuw,
CoJIepaTh XOPOIIO MPOJAYMaHHbIE WIIIOCTPUPOBAHHBIE MPHUMEPHI, J1aBaTh HaINpaBlieHUE IS
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB; OBITH JOCTYNHOM /Ui BOCHPUSATUS COOTBETCTBYIOLIEH
ayIUTOpHUEN.

[Tox mOCTYMHOCTHIO JIEKIIUU MIOHUMAETCS OOpAIlleHNE K TPAHUIIE BHICIIUX WHTEIUICKTYaTIbHbIX
BO3MOKHOCTEH CTyACHTOB. JICKTOPY HE ClIeyeT OPUEHTUPOBATHCS KakK Ha cj1ab0 MOArOTOBIEHHBIX
CTYJEHTOB, TaK M Ha 0CO0O0 OJAapEHHBIX CTYAEHTOB. OpPUEHTUPOM JAOJKHBI OBITH CTYIEHTHI,
YCHEBAOIINE 110 JAHHOMY MPEAMETY, MPEACTABIISIONINE OCHOBHOM COCTaB JIEKIIMOHHBIX TOTOKOB.

[Tegarornyeckast 3¢(HEeKTUBHOCTH JIKIHIA, 110 JAHHOMY KYPCY YCHIIUBAETCS HA MIPAKTHUECKUX
3aHATHUSX.

[IpenonaBarenb NOMKEH MPOBOJUTH 3aHATUS B MOATOTOBICHHOW AJid 3TOro aynuropuu. OH
JIOJDKEH OBITh MOJATOTOBJICH K 3aHITHIO, UMETh TIJIaH WJIA KOHCIICKT JICKITUH.

B nexkumoHHOM ayauTopuu MpenoiaBaTelb JOHKEH MOJb30BaThCs JOCKOM NIl M3JI0KEHUS
MaTepuaia, OMHCaHMsI CX€M, PUCYHKOB, Tabmull. Ilo BO3MOXKHOCTH HEOOXOAMMO HCIOJIb30BaHUE
HATJISTHBIX TOCOOUH M ayanoBU3yanbHbIX cpeacts, UKT.

[IpenonaBatens [ODKEH OBITh JApykenmtoOeH K  cryaeHTaM. OH  JODKeH  OBITh
TpeOOBaTENbHBIM HE TOJNBKO K CTYIEHTaM, HO U K camMoMy ce0e, TeM caMbIM 3aBOEBBIBAS Y
CTYJICHTOB aBTOPUTET M YBAXKCHHUE.

Marepuan J0JKEH JIOTMYECKH TMOCIEAOBATEeIbHO M3JararbCsi M COJAEPkKaTh SIEMEHTHI
HOBU3HBL. Peub MoDKHA OBITHh TPABWIBHOM W TOYHOW. Temm dYTeHHs JIeKIUU JOJIKEH OBITh
€CTECTBEHHBIM. JIEKTOp MOJKEH MOMOYb CTYAEHTaM MOHSTH JOTHMKY MOCTPOEHHUS KOHKPETHOTO
yueOHOro MaTepHana, BBIIEIATh II1aBHOE U 00pallaTh BHUMaHUE CTYACHTOB Ha (GU3MUYECKUN CMBICT
MOJTy4aeMBIX PE3yIbTaTOB U (PU3UUYECKUX BEITUUHH.
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[IpenonaBaTens QOJKEH:
- TPEAOCTAaBUTh CTYACHTAM HMCTOYHUKH JOMOJHUTEIBHOW WHGOpPMAIMU IO JAWCIHUILUIMHE,
TUTEepaTypy LeraecooOpa3Ho NETUTh Ha OCHOBHYIO U JIOTIOJHUTEIBHYIO;

- OOILPATH BOIMPOCHI OT CTYACHTOB U TPAaMOTHO OTBEYAaTh HAa 3TU BOIPOCHI.

- pabortarh Haj yriayOJeHHEM W 3aKpeIUICHHEeM JIEKIMOHHOTO MaTepuaia, MOJTYyYCHHEeM
CTyJICHTaMH YMEHUW U HAaBBIKOB, MPEAYCMOTPEHHBIX YU€OHOH IIPOrPaMMON.

Ilepen Tem, kak HayaThb pELICHHE 3aJa4 Ha IMPAKTUYECKOM 3aHSATUU B ayIJUTOPHH,
HEO0OXOMMO TTPOBECTH OMPOC MO JTAHHOW TEME, BBINIMCATh CO CTYIEHTaMH Ha JIOCKEe HEOOXOIUMbIC
(bOopMYyIIBI, pa3bICHUTH UX CYTh, PA3MEPHOCTH BEJIMYUH, U TOJIBKO 3aT€M HAYMHATH PEIICHUE 3a/1a4.
Ocoboe BHHMaHUE CIEAYeT YACTUTh (U3NYECKOMY CMBICIY M Pa3MEPHOCTH IOJyYEHHBIX
pe3yJIbTaTOB.

Memoouueckue yxazanus K camocmosamenbHol pabome cmyo0eHmos

VYcnemHoe 0cBOGHUE JUCLHMIUIMHBI PEAINoaraeT akTUBHOE, TBOPUECKOE y4acTHE CTYyAEHTa
OyTeM IIJJAHOMEPHOW IOBCEAHEBHON paloThl. M3ydeHue NIUCHMIUIMHBI CIelyeT HauuHaTh C
IpopabOTKU MPOrpaMMbl AUCLUILIMHBI, YA€ 0c000e BHUMaHUE LEISIM U 33ja4aM, CTPYKType U
COJICPXKAHUIO Kypca, paboTe C KOHCIEKTOM JIEKUMH, Y4eOHbIMM MOCOOUSMHM IO JIUCLHILIMHE.
Heo6xonumMo mpocMOTpeTh KOHCIEKT (Y4eOHMKH, OCcOOus, JEMOHCTPALMOHHBIE IPUMEPHI U T.J.)
cpa3zy mocje 3aHATHH, OTMETUTh MaTepuall, KOTOPBIA BbI3bIBAET 3aTPYIAHEHHUS JUIsl IOHUMAaHUS,
MOTBITATBCS HAWTH OTBETHl Ha 3aTPyJHHUTEIBHBIE BOIPOCH], HCIONB3YS PEKOMEHIYEMYIO
auteparypy. Ecimm  caMocTOsITeIbHO HE  yHaloch pa3o0paThCsi B MaTepualie, HYXKHO
chopMyITHPOBATH BONPOCH M OOPATUTHCS 32 TOMOIIBIO K MPETOAaBATENI0 Ha KOHCYJIBTAIIUN U
Ommkaiield JieKuuu (MPakTUYeCKOM 3aHATHH). PerynspHO OTBOAMTH BpeMs Uil MOBTOPEHUS
NPOIIEHHOTO MaTepuasa, IpoOBepsisi CBOU 3HAHUS, YMEHUS M HABBIKH 110 KOHTPOJIEHBIM BOIIPOCAM.

CamocrosarenbHass pabora cryaeHta (CPC) mnpu mOpoXOXKAEHUM JAUCHUIUIMHBI JIOJIKHA
3aHMMaTh OJHO M3 BEIYIIMX MeECT B Y4eOHOH JesaTeabHOCTH cTyaeHToB. OHa Jo/KHa OBITh
OCO3HaHa CTY/AEHTaMM Kak CBOOOHAas MO BHIOOPY, BHYTPEHHE MOTHBHUPOBAHHAas AEATEIbHOCTb.
Hanuune camocTosiTensHOW pPabOThl CTYAEHTOB SIBISETCS OJHUM W3 BaXHEUIIMX CPENICTB
dopmHpoBaHUs CHOCOOHOCTEH CaMOCTOSTENBHO [OOBIBaTh, IMepepadaThiBaTh U IMPAKTHUYECKH
OpUMEHATh 3HaHMA. B pesynbraTe MNpPOUCXOAUT OrpaHUYeHHE OOBSACHSIOMEH (YHKIMU
IpernojiaBaTess, Mepexo] OT ONUCATENbHOIO OOBACHEHHs K JoKa3aTelbHOMY, (OPMHpPOBAHUE
TBOpYECKOTO MbInuieHus1. CamoctosiTensHas padoTa TpeArnoyiaraeT OCO3HAHWE IEIH CBOEH
NeSITebHOCTH, TIPUHITHE YYeOHOHM 3a/1aud, MpHAaHUe €l JTMYHOTO CMBICTA, CAMOOPTaHU3aIUIo B
pacrpeneneHnu y4eOHbIX JeHCTBUI BO BpEMEHHU, CAMOKOHTPOJIb B MIX BBITTOJTHEHUH H JIP.

CamocrosiTenpHass paboTa CTYACHTOB IPH NPOXOKICHWW IUCIHIUIMHBI HMEET IIEIbI0
BBIpAa0OTaTh y CTYACHTOB HAaBBIKH aHAW3a JIOOOW MpPEAMETHOW OOJIACTH, 3aJIOKHUTh OCHOBBI
CaMOOPTaHU3aIMH U CAMOBOCIIUTAHMSI C TEM, YTOOBI IIPUBUTH YMEHHE B JIaJbHEUIIIEM HETPEPHIBHO
MOBBINIATH CBOKO KBATH(PUKAIIHIO.

HeoGxoauMo mepeBecTH CTYAEHTAa M3 MACCUBHOTO MOTPeOUTENs 3HAHUW B AaKTUBHOTO MX
TBOpIA, YMEIOUIEro CGOPMYIMPOBATH MPOOJIEMy, NPOAHATU3UPOBATh MYTH €€ pelleHUus, HalTu
ONTUMAJIbHBIA pPEe3yNbTaT W JI0OKa3aTh €ro MpaBMIIbHOCTh. CamocTosTenbHas paboTa CTYAECHTOB
SBIISIETCS HE MPOCTO BaXKHOM (popMoii 0Opa3oBaTenbHOrO Mpolecca, a J0KHA CTaTh €r0 OCHOBOH.

B opranmzanuu camocTOSTeNbHOW pabOThl CTYJCHTOB JOJDKHBI COYETATHCS JBA OCHOBHBIX
HarpaBJICHUS:

- caMoCTOsITeNbHast paboTa B TpoIecce JISKIIMOHHBIX W MPAKTUYECKUX 3aHATHH, OMUparo-
IasCsl Ha HCIOJb30BaHHWE METOAMK U (HOpM, CIOCOOHBIX 00ECHEeYUTh BBICOKHH YpPOBEHb Camo-
CTOSITENIbHOCTHU CTYJICHTOB U YJIy4IIEHHE KaueCTBa IMOATOTOBKU;

- caMoCTOfATeNbHas paboTa BO BHEAYAUTOPHOE BPEMs, OCHOBHAs IIeJIb KOTOPOHl - HAy4YHUThb
CTYZICHTa OCMBICIEHHO M CaMOCTOSATEIbHO paboTaTh CHayala ¢ y4yeOHbIM MaTepHallOM, 3aTeM C
Hay4yHOil wuH(popMarmeil, cPopMHpOBaTH y CTYACHTAa COOCTBEHHOE MHEHHME NpU pELICHUU
MIOCTAaBJICHHBIX NMPOOJIEMHBIX BOIPOCOB M 3a/1a4.
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Jiist caMmocTosTeNnbHON pabOThI CTYACHTAM IpeyIaraloTcs yueOHble MocoOus K MPaKTHYECKUM
3aHATUSIM.

B mnponecce camocrosiTenbHOM pabOThl CTYAGHTaM PEKOMEHAYETCS aKTUBHO pPabdoTaTh C
uMerommmucs B ouonroreke KbI'Y yueOHMKaMu 1 y4eOHBIMU TTOCOOUSIMU, KaK OyMa)KHBIMU, TaK
9EeKTpOHHBIMU. [IOCKONBKY OCHOBHAs 3a/aya JUCIUILUIMHBI, KaK U JII000W APYrol AUCLMILTUHBL,
3aKJIo4aeTcss B (POPMHUPOBAHUU CIICLUAIKCTA, CIIOCOOHOTO K CaMOPa3BUTHUIO, caMO00pa30BaHMUIo,
WHHOBAIIMOHHON JESTEIHHOCTH, HEOOXOAUMO TEPEBECTH CTYACHTA M3 MAaCCUBHOTO IMOTpEOUTEINs
3HaHUH B aKTUBHOTO UX TBOPIA, YMEIOLIETO CPOpPMyINpOBATH MPOOIEMY, IPOAHATU3HUPOBATH MTyTH
€e pelleHHs, HAalTH ONTUMAIIBHBIA Pe3yNbTaT M JOKa3aTh €ro NMpaBWIBHOCTH. CamocTosTeNbHas
paboTa CTyI€HTOB JI0JKHA CTaTh OCHOBOM 00pa30BaTEIbHOTO MIpoLiEcca.

['maBHOE B CTpaTernyecKol JMHUU OPTaHMU3ALUU CAaMOCTOSTENIbHOW paboTHl CTYACHTOB HpHU
NPOXOXKJICHUN JUCIUILTNHBI 3aKITI0YACTCS HE B ONTUMU3AIMH €€ OTJCIbHBIX BHJIOB, & B CO3JIaHUU
YCIIOBUHM BBICOKON aKTHBHOCTH, CAMOCTOSITEIbHOCTH M OTBETCTBEHHOCTH CTYJICHTOB B ayJTUTOPUU U
BHE €€ B X0JIe BCEX BHUJIOB yUYEOHOU /€ATEIHHOCTH.

B o6meM crmyuae BO3MOXKHBI JBa OCHOBHBIX HANpaBJICHHS MOCTPOCHHUS Y4eOHOTo mporecca
HAa OCHOBE CAMOCTOATEIHHOU PabOThI CTYACHTOB.

[lepBblii - 3TO yBENWYEHHE POJIM CAMOCTOSITEIILHONH pPadOTHI B MpOLECCEe JIEKIIMOHHBIX,
MPAKTUYECKUX 3aHSITUNA. BTOpOil - MOBBIIIEHHE aKTUBHOCTU CTYJIEHTOB IO BCEM HAMpaBICHHUSIM
CaMOCTOSITENIbHOM paboThl BO BHeayAUTOpHOe Bpems. Pemaromast pons B opranuszauuu CPC
NPUHAIISKUAT TPENOJaBaTeNi0, KOTOPHIA JODKEH paboTaTh HE CO CTYJCHTOM «BOOOIIE», a C
KOHKPETHOW JIMYHOCTBIO, C €€ CWIBHBIMA M CIIa0bIMH CTOPOHAMH, WHAWBUIYAIbHBIMU
CIIOCOOHOCTSIMU M HAKJIIOHHOCTSIMU.

UT0oOBI pa3BUTH MOJIOKHUTEIHLHOE OTHOIICHUE CTYACHTOB K BHeayautopHou CPC, cienyer Ha
KaXJIOM €€ dTare pa3bACHATH el paOdO0Thl, KOHTPOJIMPOBATH TOHUMAHHE ITHX IIETIEH CTyCHTaMH,
MoCTereHHO POpPMUPYs Y HUX YMEHHE CAMOCTOSTEILHON OCTAHOBKY 3aJ[a4i U BBIOOPA IENIH.

BrimonHeHne KOpoTkoil (5 MHH.) caMOCTOSATENbHOW pabOThl Ha JIEKIUH C MPOBEPKOH pe-
3yJIbTATOB IIpEroiaBaTeNieM MpuydyaeT CTYJACHTOB OoJiee TIIy0OKO yCBauBaTh U3y4aeMblil MaTepHa,
MEHSIET y CTYACHTOB OTHOILIEHHE K JEKIMAM, TaK Kak 0e3 MOHMMaHUs TEOpUH IpeAMETa TPYIHO
paccuMThIBaTh Ha yCIeX B pEIIEHHM 3aJaud. OJTO YIydllaeT MOCEIaeMOCTh JIEKIMOHHBIX WU
MPAKTUYECKUX 3aHSATHUI.

Pa3paboTka kommiekca METOAUYECKOro oOecredeHusi y4eOHOro rnpoiiecca mo JUCLUIUINHE
SIBIISIETCS BAKHEUIITM yCIIOBHEM d(PPEKTHBHOCTH CaMOCTOSTEIBHOM paboThI cTyeHTOB. K Takomy
KOMIUIEKCY OTHOCSATCS TEKCTBI JIeKIMH, y4eOHWKH U Yy4eOHbIe IOCOOMs, MaTepHaibl s
KOMITBIOTEPHOTO TECTOBOTO KOHTPOJS. DTO TO3BOJISET OPraHU30BaTh NpoOseMHOE OOydeHHE, B
KOTOPOM CTYJICHT SIBIISIETCS PABHOIPABHBIM YYaCTHUKOM Y4EOHOTO Ipoliecca.

Pe3ynbTaTHBHOCTh  CaMOCTOSITENIFHOW pabOTBl  CTYJEHTOB BO MHOTOM  OIPENEISIeTCS
HAJIMYMEM aKTUBHBIX METOAOB €€ KOHTpois. llpu MmpoxXoxkIeHHM IUCHMIIMHBI HCIOJb3YITCS
CJICAYIOIINE BUABI KOHTPOJIS:

- BXOJHOH KOHTPOJIb 3HaHUH U YMeHI/Iﬁ CTYACHTOB B HAYAJIC MPOXOKACHUA TUCHHUIIIINHEI,

- TEKYLIMI KOHTPOJIb, TO €CTh PETYJISPHOE OTCIEKUBAHME YPOBHSA YCBOCHHUS Marepuaga Ha
JIEKIIMOHHBIX, IPAKTUYECKUX 3aHATHUSAX;

- IPOMEXKYTOYHBIM KOHTPOJIb 10 OKOHYAHUHU U3YYEHHUS pa3jielia Kypca;

- CAMOKOHTPOJIb, OCYILIECTBIIIEMBIN CTYIEHTOM B IPOLECCE N3YUECHHS TUCIIUIUINHBI

- IIpY ITOATOTOBKE K KOHTPOJIbHBIM MEPOIPHUATHUAM;

- ITOTOBBEIHA KOHTPOJIb IO JUCHUIIIIMHE B BUAC SK3aMCHA.

Memoouueckue pekomenoayuu no u3y4eHuI0 OUCYUNIUHBL 0N 00YUAIOUUXCA
[Ipuctynas Kk HM3y4eHUIO TUCIHUIUIMHBI, OOydYaromemycss HeoOXOIUMO O3HAKOMHTHCSA C
TEMaTUYECKHUM IIJIAHOM 3aHATHH, CIUCKOM PEKOMEHIOBAaHHOW yueOHO# muTepaTtypsl. Heobxoammo
VSICHUTB TOCJICIOBATEIILHOCTD BBITIOJTHEHHS] WHIANBUAYAIBHBIX YUCOHBIX 3a/IaHUM, 3aHECTH B CBOIO
pabouyio TeTpajb TEeMbl U CPOKH IPOBEICHHS CEMHHApOB, HANMHUCAaHUS Y4YEOHBIX M TBOPYECKUX
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pabort. [Ipu u3yuyeHnH AUCHUILIUHBI CTYJCHTHI: U3y4alOT PEKOMEHI0BAaHHYIO YUeOHYIO U HAYYHYIO
JUTEepaTypy; NUIIYT KOHTPOJbHBIE pabOThI, TOTOBAT JOMAIlHEE 3aJaHue M COOOIIEHUSA K
NPAaKTUYECKUM 3aHSITHSAM; BBIIOJIHIIOT CAMOCTOSITENbHYIO paboTy, YY4acTBYIOT HpPHU IMPOBEICHUU
MPAKTUYECKUX 3aJaHuil. YPOBEeHb W TJIyOMHA YCBOEHHUS AMCLUMILUIMHBI 3aBUCAT OT AKTHUBHOW U
cUCTeMaTHYecKol paboThl Ha JIEKIUSAX, U3YYCHHsS] PEKOMEHOBAHHOW JIUTEPATYPHI, BHIIOJTHEHUS
KOHTPOJIBHBIX MMCbMEHHBIX 3aJaHUI

Kypc wusyuaercss Ha JekuMsx, cCEMHHapax, IPU CaMOCTOSITENIbHOM M WHAWBUIYaJbHOU
pabote ctyneHToB. CTYIEHT Ui MOJIHOTO OCBOSHHS MaTepuasa He JOJDKEeH MPOMYCKaTh 3aHATHS U
aKTUBHO y4YacTBOBaThb B y4eOHOM Iporecce. JIeKIMu BKIIOYAIOT BCE TEMBI B COOTBETCTBHUHU C
IIPOrpaMMOil MOJATOTOBKHU MO JTaHHOW aucuuruinne. [[ins MmakcuManbHOM 3 (EeKTUBHOCTH U3YyUEHUs
HEO0OXOJUMO TIIOCTOSIHHO BECTHM KOHCHIEKT JIEKIMH, 3HaTb PEKOMEHAYEMYIO IIPEI0/1aBaTeIeM
JUTEPaTypy, NO3BOJISIOIIYI0 JONOJHHUTh 3HAHUS M Jy4ylle IOATOTOBUTBCA K CEMUHAPCKUM
3aHSITHUSIM.

B cooTBeTcTBUYU ¢ yueOHBIM TUIAHOM Ha KXY TEMY BBIAEIEHO HEOOXOIMMOE KOJTHUECTBO
4acOB CEMHHAPCKUX 3aHATHH, KOTOpbIE MPOBOJATCS B COOTBETCTBUM C  BOIPOCAMHU,
PEKOMEHJIOBAaHHBIMU K H3YyYEHHUIO M0 TeMaM AUCHUIUVIMHBL. CTYIEHTBl JOJDKHBI PEryJsipHO
TFOTOBUTHCS K CEMUHAPCKUM 3aHATUSM U y4acTBOBaTh B 00CYKIEHUH BONpocoB. [Tpu moaroroske
3aHATUSAM CIIEYEeT PYKOBOJCTBOBAThCA KOHCIEKTOM JIEKIIMH M PEKOMEHJIOBAHHOM JIUTEPAaTypOM.
TemaTudeckuii TUTaH JUCHUIUIMHBL, Y4e€OHO-METONMYECKHE MaTepHallbl, a TaKXKe CITHCOK
PEKOMEHI0BAaHHOM JTUTepaTyphl IPUBEICHBI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padoome HaA0 KOHCNEKMOM 80 8PeMs NPOEEOCHUA TeKYUU

Bo Bpems NEKIMOHHBIX 3aHATUN HEOOXOJIMMO KOHCIEKTHPOBATh yuyeOHBIH Marepuan. s
9TOTO0 HWCIONB3YIOTCA OOIIMe W yTBEPAMUBINMECS B TMPAKTUKE TMpaBWiIa, U  [PUEMBI
KOHCIIEKTUPOBAHHUS JICKITUH:

KoncnektupoBanue JeKuuil BeneTrcs B CHEUMAIbHO OTBEICHHOW MJI 3TOr0 TETpajH,
Ka)XJIbIi JINCT KOTOPOU JOJKEH UMETH TOJIS, Ha KOTOPBIX JENAl0TCs TOMETKU U3 PEKOMEHI0BaHHOM
JUTEPaTyphl, TOMOJHSAIONIME MaTepHall MPOCIYLUIAaHHOM JEKUWH, a TakkKe MOJYEPKUBAIOIINE
0COOYIO B&KHOCTh T€X WJIM UHBIX TEOPETUUECKHUX MOJOKEHUH.

IlenecooOpa3Ho 3amuchIBaTh TEMY U ITUIaH JICKIHH, PEKOMEHIYEeMYIO JIUTEpaTypy K TeMe.
3anucu pas3fesioB JIEKIMHM JOJDKHBI MMETh 3arojIOBKH, IOJ3arojIOBKH, KpacHble CTpPOKHU. Jlis
BBIJICJICHHS] Pa3/eiOB, BBIBOJOB, OINPEIEICHHI, OCHOBHBIX HJEH MOYXHO HCIIOJIb30BaTh LIBETHBIC
KapaHJany 1 GaoMacTepsl.

HasBanHble B NEKIIMU CCHUIKM Ha TIEPBOMCTOYHUKU HAJ0 MOMETUTH Ha MOJSAX, YTOOBI IpU
CaMOCTOSITEIbHOW pa0oTe HaWTHU ¥ BOHCATh HUX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCSA
ompefieNieHus] TOHATUH, KaTeropuu M 3akoHbl. OcTanbHOE JOHKHO OBITh 3alKiCcaHO CBOUMHU
CJIOBAMH.

KaxxnoMmy cTyseHTy He0OX0IMMO BBIPA0OTaTh M HCIIOJIB30BATh JOMYCTUMBIE COKPAIEHUS
HanboJiee pacpOCTPaHEHHBIX TEPMUHOB U TIOHSITHIA.

Memoouueckue pekomenoauuu no n0020MOoBKe K CEMUHAPCKUM 3AHAMUAM

CemuHapsl — COCTaBHasg 4acTb Y4eOHOTo Tpoliecca, rpymnmnoBas ¢opMma 3aHATHH IpH
AKTHBHOM YyYacCTUU CTyAeHTOB. CeMHHaphl CIIOCOOCTBYIOT YIIIYOJICHHOMY H3YYEHHUIO Hauboiee
CJIOKHBIX MPOOJIEM HAyKH U CIIy)KaT OCHOBHOH (hOpMOH MOJBEICHUS HUTOTOB CaMOCTOSITEIbHOMN
paboThl cTyneHToB. llenblo CceMHHApCKUX 3aHATHI SBJIsETCs YIIyOJieHHE M 3aKperuieHHe
TEOPETUYECKUX 3HAHUI, MOJIyUEHHBIX CTYJIEHTaMHU Ha JIEKIUSAX U B IPOLECCE CaMOCTOSTEIILHOTO
U3y4eHHUs yuyeOHOro mMaTepuana, a, CJIe0BaTelbHO, (JOPMUPOBAHUE Y HUX ONpPEAEIECHHBIX YMEHUN
Y HaBBIKOB.

B xoze mnpaktudyeckux pabOT CTYAEHTHl BOCIPHUHUMAIOT U OCMBICIMBAIOT HOBBIH
yueOHbIi MaTepuan. [IpakTuueckue 3aHATHS HOCSAT CHCTEMAaTHYECKHH XapakTep, peryisipHO
clenys 3a KaXXI0H JIEKIIMEH I JBYMsI-TPEMS JICKLIUSAMHU.
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B Xo1e moAroToBKM K CEMUHAPCKOMY 3aHATHIO HEOOXOJAMMO MPOYUTATh KOHCIIEKT JICKIIHH,
W3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMUTBHCA C JOMOJHUTEIBHOM JUTEPATYPOW, BBIITOJIHHUTH
BBIJAHHBIE IMIPENOJABATENIEM MPAKTAYECKUE 3amaHus. llpm 3TOM ydecTp peKOMEHAaluu
npenogaBarenss U TpeGoBaHUs mporpaMMmel. JlopaGaThiBaTh CBOM KOHCHEKT JIEKIUH, Aelias B HEM
COOTBETCTBYIOLIME 3aIIUCH U3 JTUTEPATYPBL.

KenaTenbHO NpH MOATOTOBKE K MPAKTHYECKUM 3aHATUAM IO JUCLUUIUIMHE OJHOBPEMEHHO
KCIIOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIIMX 3aJaHHBIE BOIIPOCHI.

Ha cemmnapax cTyneHTBI y4yaTcsl FpaMOTHO HM3jaraTh MpoOieMbl, CBOOOJHO BBICKA3bIBATH
CBOM MBICIU M CYXKICHHS, pPAacCMaTPUBAIOT CHUTYyallUH, CIIOCOOCTBYIOIIHUE Pa3BUTHIO
npodeccuoHanbHOM KoMIleTeHTHOCTH. ClenyeT MMeTh B BHAY, YTO MOJATOTOBKA K CEMHUHApy
3aBUCHT OT (JOPMBI, MECTA MTPOBEICHUSI CEMHHAPA, KOHKPETHBIX 3aJJaHUI U TOPYyUCHUH.

Memoouueckue pekomeHOAyuU NO OPZAHU3AUUU CAMOCMOAMENbHOU Padomul

CamocrosarenbHass paboTa SBIsSIETCS OJHUM M3 BUJOB y4eOHOW  JI€ATENIbHOCTH
o0yJaromuxcsi,  CHOoCOOCTBYEeT  pPa3BHUTHIO  CAMOCTOATENBHOCTH,  OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOI'O MOAX0/a K PEUICHUIO MpolieM y4eOHOro U NpodecCnOHaIbHOIO
YPOBHSL.

CamocrodrenbHas paboTa CTyJI€HTOB HAIlPaBJICHA HA MPUOOPETECHUE CTYICHTOM HOBBIX JJIS
HET0 3HAHWH M yMEHUI 0e3 HeOCPEACTBEHHOTO yYacTHs PenoaBaTesei.

CamocrosTenbHas paboTa MPOBOAUTCS C LIETIbIO:
- CUCTeMAaTU3aluu 1 3aKpeTIeHNs [TOJy4YEeHHBIX TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX
YMEHUN 00y4aromuxcs;

- YyrayOJieHUs U pacIIMPEHHS TEOPETUIESCKIX 3HAHHIA;

- (hopMupoBaHMSI YMEHUH HCIIONIB30BATh CHEIHATIBHYIO JINTEPATYPY;

- pa3BUTHs [103HABATEIbHBIX CHOCOOHOCTEH M AKTUBHOCTH OOYYaIOLIUXCS: TBOPYECKOMH

WHUIMATUBBI, OTBETCTBEHHOCTH M OPTaHN30BaHHOCTH;
- (popMupOBaHU CaMOCTOSTEIBHOCTH MBILIEHUS], CHOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CaMOpPEaIn3alluu;

- pa3BUTHS UCCIIEOBATENLCKUX YMEHUH.

CamocrosiTenbHast pa0oTa MNPUBOJUT CTYJEHTAa K IIOJIYYEHHIO HOBOTO 3HAHUA,
YIOPSIOYCHHIO U YTIIIyOJEHHUIO UMEIOIIUXCS 3HaHUM, (POPMUPOBAHHIO Y HETO MPoQecCHOHATbHBIX
HaBBIKOB U yMeHU. CaMocTosiTeIbHast paboTa BBITIOIHSET Psifl () YHKIIUNA:

—  pa3BUBAIOILYIO;

—  H“H(OPMAIIMOHHO-00yYa0IIYI0;

—  CaMOOPraHMU3YIOUIYIO;

—  OPUEHTHPYIOILIYIO U CTUMYJIHPYIOILYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIe0BATEIbCKYIO.

B pamMkax Kypca BBITTONHSIOTCS CIIEAYIOIINE BUIBI CAMOCTOSATEIBHON paboThI:

1. KoncnekTupoBaHue NepBOMCTOYHUKOB U JIPYTOM yueOHOH JTUTEepaTyphl;

2. Ilpopabotka yueOHOro Marepuana (1o KOHCIEKTaM, y4eOHOIl 1 HaydHOIl TuTeparype);

3. BrimonHeHue pa3HOYpOBHEBBIX 33]a4 U 3a/1aHU;

4. Paborta c TecTaMH U BOIIPOCAMH JIJIsl CAMOIIPOBEPKH;

5. BrbinonHeHue UTOrOBON KOHTPOJIBHOM pabOTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayalla OCBOGHMs Kypca paboTaTh C JIMTEpaTypoil u
npejUlaraéMbIMU  33JJaHUSAMU B (popMe MOJATOTOBKHM K OYEpEIHOMY ayJUTOpPHOMY 3aHsATHIO. [lpu
9TOM AaKTYaJIM3UPYIOTCS MMEIOIIMEcs 3HAHMs, a TakkKe co3fgaercss 0as3a A YCBOEGHHS HOBOTO
MmarepHaa.

Heo06XxomuMo 0TMETHTh, YTO HEKOTOPBIC 3aJaHUs JJISi CAMOCTOSITEIFHONW PadOThI MO KypCy
UMEIOT onpezeneHHyo crneunpuky. [Ipum ocBoeHHMM Kypca CTYOEHT MOXKET II0JIb30BaTHCS
OMOIMOTEKONW By3a, KOTOpas B TOJHOHM Mepe oOecreueHa COOTBETCTBYIONIEH JUTEPATYPOM.
3HAYUTENbHYIO TOMOILb B TMOATOTOBKE K OYEPEIHOMY 3aHATHUIO MOXKET OKa3aTh MMEIOIIUICS B
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y4eOHO-METOIMYECKOM KOMIUIEKCE KPAaTKHH KOHCHEKT JeKIuuid. OH e MOXET HUCHOJIb30BaThCs U
JUIS 3aKpeIyIeHusl MOJIyYeHHOTO B ayauTopuu Marepuana. CamocTtosTenbHas paboTa CTyIEHTOB
OpeyCMOTpPEHa Yy4YeOHBIM IUITAHOM U BBINOJHSAETCS B 00s3aTENbHOM TOpPSIKE. 3agaHus
IIPEIUIOKEHBI 110 KAKJOW U3y4aeMOW TEME U MOT'YT T'OTOBUTHCA MHIMBHIYaIbHO WK B rpymnme. [1o
HEOOXOIMMOCTH CTYJIEHT MOXKET 00pallaThCs 3a KOHCYJbTalMEl K MpernogaBarento. Beimonnenue
3aJJaHu KOHTPOJIUPYETCS U OLICHUBACTCS MTPENIOJAaBATEIIEM.

JUis  ycremHoro caMoOCTOSITEJIBHOTO M3y4EHHUsl MaTepuajla CEeroJHs HCIHOJb3YITCS
pasInyHble CpeACcTBa OOyYEHUs, CpeAM KOTOPBIX 0CO00€ MECTO 3aHUMAIOT HH()OPMAIMOHHBIE
TEXHOJIOTUH Pa3HOTO YPOBHS M HANPABJICHHOCTHU: 3JICKTPOHHBIC YUCOHHUKH U KYPCHI JIESKIUH, Oa3bl
TECTOBBIX 33JaHUH U 3a/1a4. DJIEKTPOHHbIM y4eOHMK MOXET MHTErpUpoBaTh B ce0e BO3ZMOXKHOCTHU
Pa3IMYHBIX MEAArOTHYECKUX MPOTPAMMHBIX CPEICTB: OOYyYaroIlUX IPOrpaMM, CIIPaBOYHHKOB,
y4eOHbIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOILIUX [TPOrPaAMM.

JInst yCTIemIHOM OpraHu3alui CaMOCTOSTENIbHOW paboThl BCe aKTHBHEE IMPHUMEHSIOTCS
pasHooOpa3Hble 0Opa3oBaTelbHbIE pPECypchl B ceTH VIHTEpHET: CHUCTEeMbl TECTUPOBAHHS II0
Pa3IUYHBIM 00JIaCTSAM, BUPTYaJIbHBIE JIEKIUH, JTA0OPATOPUH, IPU ITOM MOJIb30BATEINO JOCTATOYHO
UMETh KOMIIBIOTEp M MOJAKI0YeHHe K MHTepHeTy /Ui Toro, 4ToObl CBA3AaThCS C MpEIojaBaTesieM,
pelarth BBIUMCIMTEIbHBIE 33Jaud M IOJIydaTh 3HaHUsA. lcronb3oBaHME cCeTe yCHIIMBAET poJib
CaMOCTOSITENIbHOW paboThl CTYJEHTa U MO3BOJIAET KapIUHAJIbHBIM 00pa3oM HM3MEHUTb METOJIUKY
IpernoaaBaHMusl.

CryzneHT MOXET MoJIy4aTh BCE 3aJaHus U METOIMYECKHE yKazaHus dyepes cepBep. CTyaeHT
UMeEET BO3MOXKHOCTb BBIIOJHATH pabOTy JoMa WM B ayAUTOpUM. Bosbplioe BOCHUTATENBbHOE U
00pa3oBaTebHOE 3HAYEHHE B CAMOCTOATEIILHOM Y4€OHOM TpyJle CTYJEHTa UMEET CaAMOKOHTPOJIb.
CaMOKOHTpOJIb BO30YXJaeT MU MOJAECPKUBAET BHUMAHUE W HHTEPEC, IOBBIIIAET AKTUBHOCTH
HaMsTH U MBILIUIEHUS], TO3BOJISIET CTYICHTY CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTh JIOMYILIEHHbIE
OIMOKH U HEIOCTATKH, OOBEKTUBHO OIPENEIUTh YPOBEHb CBOMX 3HAHUWM, TPAKTUIECKUX YMEHHU.
Camoe JOCTYyITHOE M TPOCTOE CPEICTBO CAaMOKOHTPOJIA C TPUMEHEHHEM HH(OPMaIOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJIOTUH - 3TO P TECTOB «on-line», KOTOpbIE MO3BOJSIOT B PEXKHUME
pPEAIBHOTO BPEMEHU OIPEJEINTh CBOM YpOBEHb BIIAJEHUS NPEAMETHBIM MAaTEpPHAIOM, BBISIBUTH
CBOM OIIMOKH U MOJIYYUTh PEKOMEHAINH 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypoi

Bcio nutepaTypy MOXXKHO pas3fenuTbh Ha y4eOHUKH M ydeOHbIe MOCOOMs, OpUTHHAJIbHBIC
Hay4yHble MOHOTpapUUeCcKre UCTOYHUKH, HayYHble MyOJIMKAallMK B IEpHOaNYEcKOo neyaTtu. 13 Hux
MOYKHO BBIAETIHUTD JINTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO), JONOIHUTENbHYIO U JIUTEPaTypy Uis
yrayOJIeHHOTr0 U3Y4eHUs JUCIUILINHBL.

IIpu pabote c nuTepaTypoil HEOOXOIMMO YUHUTBHIBATh, YTO HMEIOTCS Pa3IUYHBIC BUbBI
YTEHMSI, U KaXKAbIH U3 HUX UCIOJIB3YETCS Ha ONPEIENIEHHBIX ATalax OCBOEHUS MaTepHraa.

IIpeosapumenvHoe YTEHHE HANPABICHO Ha BBISBICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB M
MOMCK MX 3HAYEHMsI B CIIPAaBOYHOM JuTeparype. B yacTHOCTH, Mpy YTEHUH yKa3aHHOW JINTEPATypPbI
HE00X0IMMO MOJIPOOHEHIINM 00pa30M aHANU3UPOBATH TTOHSATHSL.

Ck603HOe umenue TIpeANoOaraeT MpOYTeHWE MaTepuaia oT Hayana 1o KoHia. CKBO3HOE
YTEHUE JIMTepaTyphl U3 MPUBEICHHOTO CIHMCKA JaeT BO3MOXKHOCTh CTYACHTY c(hopMUPOBATH CBOJ
OCHOBHBIX NOHATUN U3 N3y4aeMOl 001acTu U CBOOOIHO BJIAJIETh UMH.

Buvibopounoe — Ha060poOT, UMEET LENIbI0 MOUCK U O0TOOp Marepuana. B paMkax naHHOTO
Kypca BbIOOpPOYHOE UTEHHE, KaK CIoco0 OCBOEHHUS COJEp:KaHUs Kypca, JTOJDKHO HCIOJIb30BaThCS
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIINUM Pa3/ieiaMm.

Ananumuyeckoe umenue — 3TO KPUTHYECKHH pa3dop TekcTa € TOCIEAYIOIIMM €ro
KOHCIIeKTUpoBaHHeM. OCBOEHHE YKa3aHHBIX IMOHATUH Oyner HambOosnee HPPEKTUBHBIM B TOM
cllydae, €cli MpPH YTEHUU TEKCTOB CTYIEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCHlL. YacTh U3
3THUX BoIpocoB chopmynrpoana B @OC B nepeuHe BOIpOCOB AJisi codecenoBanus. [lepeyenp ITHx
BOIIPOCOB OTrPAaHHUYEH, MO3TOMY Ba)XHO HE TOJIBKO COJEpKaHUE BONPOCOB, HO CaM IPHUHIIMII
OCBOEHUS JIMTEPATYPHI C IOMOILBIO BOIIPOCOB K TEKCTaM.
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Lenbto usyyaroujeco 4TeHUs SBIAETCS TIIyOOKOE M BCECTOPOHHEE MOHHMMAaHHE YueOHOM
uH(popmanuu. EcTh HECKOJIBKO MPHUEMOB U3YYaIOIIEro YTCHHUS:
1. YreHue mo anropuTMmy IMpearnosaraer pazdoueHue uHdopmanuu Ha OJOKH: Ha3BaHUE;

aBTOp; MCTOYHHUK; OCHOBHAs HES TEKCTa; (aKTHUECKUI Marepuai; aHaliu3 TEKCTa IyTeM
COIIOCTABJICHUS UMEIOLUXCS TOUEK 3PEHUS 10 pacCMAaTPUBAEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIPOCOB K TEKCTY UMEET CJIECIYIOIINUN alrOpuTM:

— MEJIEHHO NPOYMTATh TEKCT, CTapasiCh MOHATh CMbICI H3JI0)KEHHOTO;

BBIJACIINTD KIIFOUEBBIC CJIOBA B TCKCTC,

MOCTApPaThCs MOHSATH OCHOBHBIC UJICH, TOATEKCT U OOIIHIA 3aMBICEIT aBTOPA.
3.  IlpueMm Te3upoBaHus 3aKitoyaeTcsl B (HOPMYIHPOBAHUU TE3HCOB B BHUE IMOJIOKECHHIA,
YTBEPKACHUI, BHIBOJIOB.

[logroToBka K 53K3aMeHYy JOJKHA TMPOBOAUTHCA HA OCHOBE JIGKIIMOHHOTO Marepuaa,
MaTepuana MPaKTHYEeCKUX 3aHATHI ¢ 00sS3aTelbHBIM OOpalleHHMeM K OCHOBHBIM y4eOHHKaM I10
KypCy. DTO MO3BOJIUT UCKIIOYUTH OMMOKH B MOHUMAHUW Marepuaia, OOJErYuT €ro OCMBICICHHE,
MPOKOMMEHTHUPYET MaTeprall MHOTOUHCICHHBIMU MPUMEPAMH.

8. Mamepua.rtbno-mexuuqeame obecneuenue 0ucuunmmbt

8.1. Tpebosanus k mamepuanbHo-mexHuieckomy obecneueHuro
Jlia peanuzauuu pabouedt mporpamMmbl JUCHUILUIMHBI UMEIOTCS CHEHAIbHbIE [TOMEIIECHUS
JUIS TIPOBEIEHUS 3aHATUN JIGKLIMOHHOTO W CEMHUHAPCKOIO THIIA, TPYNIOBBIX M WHAMBUIYAIbHBIX
KOHCYJIbTAallMM, TEKYILEro KOHTPOJII U MPOMEKYTOUHOW aTTeCTalud, a TAKKE MOMELIEHUS s
CaMOCTOSITENIbHOW paboThl U MOMELIEHUs A XpaHEHHs M NPOQHIAKTUYECKOTrOo OOCIIY)KHBAaHUS
obopynoBanusi. CrienuaibHble TMOMEIIECHUS YKOMIUIEKTOBAHBI CHEIMAIM3UPOBAHHON MeOenpio U
TEXHUYECKUMHU CpEACTBAa OOYYEHUs, CIYXKALUIUMH Uil NpeAcTaBieHus HHoOpManuu O0JbIIon
ayJIUTOPUHU.
Jlnist IpoBeieHNs 3aHATUIH JIEKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPALMOHHOE 000pYA0BaHUE
U yueOHO-HAIJISIIHbIE TOCOOUSI.
ITpu npoBeneHUN 3aHATHI JTEKIIMOHHOTO/ CEMMHAPCKOI0 TUIIA 3aHATHH UCTIONIB3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue:
- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTHuBHpYycHOe mporpamMMHoe oOecrneuenne Kaspersky Endpoint Security CranpapTHbIi
Russian Edition;
€80000H0 pacnpocmpansemvie npocpPamMMbL.
— Academic MarthCAD License - maremMaTH4ecKOe NPOrpaMMHOE OOecTieueHue,
KOTOpOE MO3BOJISIET BBINOJIHSTH, aHAIM3UPOBATh BaXKHEHIIINE NHKEHEPHBIE pPacUeThl
1 0OMEHHBATHCS UMU;
—  WinZip nns Windows - mporpamm jist CKaTHsI U PacakOBKH (aiijIoB;
— Adobe Reader nns Windows — nporpamma jiist utenust PDF ¢aiinos;
— Far Manager - KOHCOJNBHBIA (HAMSTOBBI MEHEIKEp ISl OMEPAlMOHHBIX CHCTEM
cemeiicTBa Microsoft Windows.
IIpn ocymecTtBieHnn 00pa30BaTEIBLHOrO IMpollecca CTYAEHTaMU M IpernojaBaTelieM
UCTIOJIB3YIOTCS Clefyrolnme HHPopMannoHHo crnpaBouyHble cucteMbl: ObC «Ailludpoyke», IbC
«Koncynbrant cryaenta», CIIC «Koncynbrant miocy, CIIC «apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL O UHBANUOOE U JUY C O2PAHUYEHHbIMU
B03MONCHOCHAMU 300D OB

JUis CTYAEGHTOB C OTrpaHMYEHHBIMM BO3MO>KHOCTSMH 3[0POBbS CO3/aHbl CIEIHAIbHbIC
ycnoBus A7 oiyyeHus obpazoBanus (ayn. 145 I'K). B mensx O0CTYIHOCTH MOJIYYEHHUS BBICILIETO
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o0Opa3oBaHus O 00pa3oBaTENbHBIM HpOrpaMMaM HWHBAIMAAMU W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbsI YHUBEPCUTETOM 00€CIIeunBaeTCs:

1. AnpTepHaTuBHAs Bepcus OQUITUAIBHOTO caiiTa B ceTH «HTepHeT It CTaboBUISIINX;

2. 115 MHBATUAOB C HAPYLIEHUSIMU 3peHus (cIaboBUIAIINE, CIICTIbIC)

- TPUCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOIIETO OO0yYaromeMycs HEOOXOJUMYIO IOMOIIb,
nyOnupoBaHUE BCIyX CHPaBOYHOM HHGOpPMALMKM O pacCHUCAaHUM YYEOHBIX 3aHATHI; Haludue
CPEICTB JUIsl YCHJICHUS OCTaTOYHOTO 3PEHHUs, OpailieBCKOW KOMITBIOTEPHOW TEXHUKH,
BUJICOYBEIMUYUTENEH, TPOrpaMM HEBU3YAIIbHOTO JOCTYIA K HHPOPMAIINH, IPOTPAMM-CUHTE3aTOPOB
pedd W JPYruxX TEXHUYECKHUX CPEICTB MpueMa-Tiepenadyd ydeOHoW WHGOpMAaluud B JOCTYITHBIX
dbopMax ISl CTYI€HTOB C HAPYLICHUSIMU 3PEHUS;

- 3aJIaHMS JJIS1 BBIIIOJIHEHUS HA 3K3aMEHE 3aUMThIBAIOTCS ACCUCTEHTOM;

- TIHUCHbMEHHBbIE 3aJlaHusl BBINOJHIIOTCS Ha OyMmare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
00yyJarommmcs;

3.JIn1 WHBaNIMAOB M JUL C OrPAHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbSl IO CIyXY
(cmabocnpIianue, rTyxue):

- Ha 3a4yeTe/’K3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIMKA CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO IMOMOIb C YYETOM HHAMBHUIYaJbHBIX OCOOCHHOCTEH (OH MOMOTAET 3aHATh padouee
MECTO, IePeIBUTAThCS, TPOYUTATH U OPOPMUTH 33/JaHKE, B TOM YHCIIE 3aMUCHIBAs 10 TUKTOBKY);

- 3a4eT/7K3aMEH MMPOBOIUTCS B MUCBMEHHOH (opMme;

4. JIns MHBaNIMAOB W JIML C OrPAHUYEHHBIMU BO3MOXHOCTSIMHU 3J0pPOBbS, HMEIOIIHNX
HApYyIIEHUs OMNOPHO-JBUIATEILHOTO ammnapara, Co3JaHbl MaTepHAIbHO-TEXHUYECKUE YCIIOBUS,
o0ecreynBaroIie BO3MOXKHOCTh OECIPENSITCTBEHHOTO JOCTyNa OOydYaromuxcsi B ydeOHbIE
MOMEIIEHUS, OOBEKTY NHUTAHWs, TyaJleTHbIE W JPYrue IOMEIICHHUS YHHBEPCHUTETa, a TaKkKe
npeObIBaHMs B YKA3aHHBIX MOMENIEHUAX (HAJIMYMe PacIIMPEHHBIX JBEPHBIX MIPOEMOB, MOPYUYHEN U
JIPYTUX IPUCIIOCOOJIEHU).

- TIUCbMEHHBIC 3aJlaHHs BBINOJHIKOTCSI Ha KOMIIBIOTEPE CO CHEHHAIM3UPOBAHHBIM
MPOTrpaMMHBIM 00ECIIEYEHNEM WJTH HAIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA HK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OO6yuaromuecss U3 4KCla JUI] C OTPAHUYCHHBIMA BO3MOKHOCTSIMHU 3/I0POBBSI 00€CTIEUECHBI
AIIEKTPOHHBIMU 00pa3oBaTeNbHBIME pecypcaMu B Gopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSM HUX
370POBBSI.
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ITpunoxxenue 1.

JIveT u3MeHeHUH (10MOJTHEHMI)

B pabouyio mporpamMmy mo aucuurinie «MomekysipHas Gu3nKay

1o HamnpayieHuto noarotoBku 03.03.02 dusuka,

[Tpoduib: «Pu3nKa KOHASHCUPOBAHHOTO COCTOAHUS BemecTBay Ha 2021-2022 yuebHsblii rof

Ne duemeHT (myHKT) PII/]
n/n

IlepeyeHb BHOCUMBIX M3MEHEHUI
(momoJyiHeHHUit)

IIpumeyanue

OO0cyx1eHa U peKOMEHI0BaHa Ha 3aceannu Kadenpsl TeopeTnueckoi 1 SKCIepUMEHTATBHON

¢uzuku

[Tpotokon Ne _oT « _»

3aBemyromuii kadenpoit

2021 .
/ M.X. X0KkoHOB /
MOIIHCH d.N.0.
» 2021 r.
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[Tpunoxxenue 2.

Pacnpeoenenue koumponohvix Meponpusmuii no petmure080U cucmeme OYeHKu
ycnesaemocmu 06yyeHus

Ne KoHTpoJibHBbIE MEepONIPUSATHSA Makcumagnbhblii | Pacnipenesienue mo
0aJsn KOHTPOJIbHBIM
TOYKAM
1. [Tocemienue 3ausTuii 10 1 Touka — 3
2 Touka — 3
3 Touka — 4
2. Komnoksrym 12 1 Touka — 4
2 Touka — 4
3 Ttouka —4
3. TectupoBanue 15 1 Touka — 5
2 Touka — 5
3 Touka — 5
4. | IlpakTuueckue 3aHATHSA, KOHTPOJIbHAS padoTa, 24 1 Touka — 8
pedepar (nHBIC HOPMBI) 2 Touka — 8
3 Touka — §
S. 70 1 Touka — 23
UTOroO 2 Touka — 23

3 Touka — 24
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IHpuioxenne 3.

Texkymuu 1 pyOe;KHbIH KOHTPOJIb

36-60 GamioB Mo
UTOraM TEKYILETO
51 pyOexKHOTrO
KOHTPOJI, Ha
9K3aMEHE He Jal
IIOJIHOTO ~ OTBETA

HA HA  OJWH
BOIIPOC.
CrygeHT wumMmeer

36-45 OamioB 110
UTOTaM TEKYIIIETO

51 pyOeKHOTO
KOHTpOJIS, Ha
AK3aMeHe Jan
TOJTHBIN OTBET
TOJIBKO Ha OJIMH
BOIIPOC. IIpu
penieHuy  3agad
oOyJaronuics

0aJJIOB MO UTOTaM
TEKYIIEro u
PyOEKHOTO KOHTPOJIS,
Ha DJK3aMeHe  Jaj
MOJHBIA  OTBET HA
OJIMH BOMPOC u
JaCTUYHO
(TIOTHOCTBHIO) OTBETHUI
Ha BTOPOM.

Crynent umeer 46-60
0aJIOB 1O UTOTaM
TEKYIIEro u
PyOEKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jai
MOJHBIA  OTBET HA
OIMH  BOMPOC  WJIH
YaCTUYHO OTBETMJI Ha
o0a Bompoca.

CryneHnt

nMECT oo uroramM

60 OamioB 1O
UTOTaM TEKYILEro 1
pyOexxkHOTO
KOHTPOJIS, Ha
9K3aMeHe nan
MOJTHBIA OTBET Ha
OIWH BOIPOC U
YaCTUYHO
(MOJTHOCTHIO)
OTBETHUII Ha
BTOPOH.

Crynent umeer 61
— 65 OamwmoB 1O
WUTOTaM TEKYLIETro 1
pyOexxkHOTO

KOHTpOJIS, Ha
JK3aMEHe Jan
MOJIHBIM OTBET Ha
OIMH BONpPOC U
YAaCTUYHO OTBETHII

|CeMeCTp Ikama oneHUBaHUA
0-35 6amnos 36-50 6annoB 51-60 GannoB 56-70 GamnoB

2 YactuuHoe [Tonnoe nmu | Ilonnoe unu | I[lonHoe mnocemenue
MoceleHne YaCTUYHOE IMOCEIIeHNE | YaCTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX ayIUTOPHBIX 3aHATUU. | MOCEIICHUE 3aHSTUH.
3aHATHI. YactuuHoe ayIUTOPHBIX [Tonnoe
HeynonerBopure | BBIIOTHEHUE 3aHATHUH. BBITIOJIHEHHE u
JBHOE npakTuueckux pabor. | [Tonnoe 3aIuTa
BBITIOJIHEHHE Brinonnenue BBITIOJIHCHHE MPaKTUYECKUX
MPAKTUYECKHUX KOHTPOJIBHBIX ~ Pa0OT, | MPAKTUYECKUX 3aHITHIA.
pabor. [Inoxas | TecTOBbIX  3aAaHuid, | paloT. Beinonnenue
MOJIrOTOBKA K | OTBETHI Ha | BeimonHenue KOHTPOJIbHBIX
OaybHO- KOJUIOKBUYME Ha | KOHTPOJIbHBIX pabor, TECTOBBIX
PEUTUHTOBBIM OIICHKH paboT, TECTOBBIX | 3aJaHUM, OTBETHI Ha
MEPOIPUITHSIM. «YAOBIIETBOPUTENBHOY» | 3aJlaHUN, OTBETHI | KOJUIOKBHYME Ha
Crynent HE Ha  KOJUIOKBUYME | OIEHKH «OTIUYHO.
JIOTTYCKaeTCst K Ha OIICHKHU
MIPOMEKYTOUHOMN «XOPOIIOY.
aTTecTaluu

[IpomexxyTouHas aTTecTanus
Cemectp [Ixana oreHUBaHUS
HeynosnerBopu | VYI0BIE€TBOPUTEIHHO Xopomuio OTan4HO
TEIBbHO (61-80 Ganmnos) (81-90 6anmnoB) (91-100 6annoB)
(36-60 6annoB)
2 Crynenr wumeer | Ctynent umeer 36-50 | Crynenrt umeer 51- | Ctynent umeer 61-

70 0amnoB o
UTOTaM TEKYILEro u
pyOexxHOTO

KOHTPOJIS, Ha
JK3aMeHe Jian

MOJHBIA  OTBET Ha
OMMH  BOMPOC U
YaCTUYHO
(TOHOCTHIO)
OTBETHJI Ha BTOPOM.
[Ipu pemenun 3amaq
MOKa3bIBAET
riyookue
Mmarepuana,
cBOOO/IHO
UCTIOJb3YyeT
He00X0INMBIE
bopmyIb npu
peleHnu 3ajad,
pemeno 100% 3anau

3HaHUA
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JIOIyCKaeT
rpyObie OIIMOKH,
JlaeT  HEBEPHYIO
OLICHKY CHTYalluH
U PEIICHO MeHee
50 % 3anau.

TEKYIIETO u
pPyOEKHOTO KOHTPOJIS
61-70  GamioB Ha
JK3aMEeHe He  Jal
MOJTHOTO OTBETa HU HA

OJIH BOIIPOC.
OO0yyvaromuiics

3aTpyaHSAETCS c
MPaBUJILHON  OIEHKOMH
MPEIIOKEHHOU

3aJa4H, J1aeT
HETIOJIHBIN OTBET,

pemeHo 55% 3anay.

Ha BTOPOM.
CryaeHnt umeer 66-
70  GamioB 1O
UTOTaM TEKYIIETO U

pyOekHOTO
KOHTPOJI, Ha
JK3aMeHe nan
TOJIHBIA OTBET
TOJILKO Ha OJUH
BOIIPOC. IIpn
pelieHun 3azaq
oOyuatroruiics
MOKA3bIBACT
TBEpJbIC  3HAHUS
MaTepuaia,
rPaMOTHO ero
U3JIaraer, HO
JIOTTyCKaeT
HE3HAYUTENbHbIC
HETOYHOCTHU B

IpOLIECCe PEIICHUS
3anad, pemero 70%
3aj1a4
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