MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIUUA

denepaibHOe TOCYAAPCTBEHHOE 010/1:KeTHOE 00pa3oBaTe/ibHOE YUpPe:KIeHue
BbicuIero oopasosanus «Kadapaumno-bankapckuii rocyiapcTrBeHHbI YHUBEPCUTET
um. X.M. BepoexoBa» (KBI'Y)

Hucruryr @usuku 1 MaremaTuku

Kadenpa Teopernyeckoil ¥ IKCIIEPUMEHTANBHOH (PU3MKH

COI'ZTIACOBAHO YTBEPXJIAIO
PykoBoautens OITOIT JupekTtop uHCTUTYTa GUZUKU U MaTEMaTHUKU
npodeccop M.X. XokoHoB mpodeccop Kynumxes b.1.
« » 2023 1. « » 2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOOYJIA)
«MOJIEKYJIAPHASA ®U3UKA»

Hanpasnenue noarotoBku
03.03.02 ®usuka

(KOI[ 1 HAUMCHOBAHHWEC HAIIPABJICHU HO,I[FOTOBKI/I)

[Ipodunb oAroTOBKHU:
Pdu3nKka KOHJIEHCHUPOBAHHOIO COCTOSIHUS BellleCcTBa
Meauuunckas ¢puzuka

(HanMeHOBaHME PO TOATOTOBKH)

KBamudukanmst (cTerneHb) BHITyCKHUKA
bakanasp

dopma 00ydeHUs
Ounasn

Haabuuk 2023



Pabouass mporpamma gucturiinabel «MonekymsipHas ¢usuka» / coct. Ille63yxoBa U.I. —
Hanpuuk: ®I'BOY KBI'Y, 2023. - 66 c.

PaGouass mporpamma mnpeaHazHaue€Ha ISl CTYIACHTOB OYHOW (OpMBI OOy4YEeHHs IO

HanpasyieHuto noarotoBku 03.03.02 ®dusuka, 2 cemectpa, 1 Kypca.

PabGowas mporpamma cocrtaBieHa ¢ yderoM @DeaepanrbHOTO  TOCYIAPCTBEHHOTO
obpasoBarenbHoro crangapra ®I'OC 3++ Beicmiero ob6pazoBanus o Hamparienuio 03.03.02
O®usuka (ypoBeHb OakaaBprara), yrBep>KJI€HHOTO Mpuka3oM MUHHCTEpCTBA 00pa30BaHUsI U HAYKU
Poccuiickoit @eneparun 7 aBrycra 2020 r. Ne 891, xoTopslii 3apeructpupoBad B Muntocte PO

24 aBrycta 2020 r., peructpaiiioHHblii Ne 59412.



N A W N =

Conepxxanue

[enu 1 3a1a41 OCBOCHUST TUCIIUTIIIHBL. . .« e ueeeeenee et entenee e eieeaaeaaeanaennes

Mecro nucuumuiuabl B CTPYKTYpe OITOII BO. ..o,
TpeboBaHust K pe3ysbTaTaM OCBOEHUS COAEPIKAHUSA AUCHUIIIIMHBL. ......vveeuveenerenneens
CopepKaHHE U CTPYKTYPA JUCIIUIIITIHBI ... ..nteveeiieeeeneenteaneenee et eneeae et
OneHouyHbIe MaTepUAIIbI ISl TEKYILIETO U PYOSKHOTO KOHTPOJISL YCIIEBAEMOCTH U
MIPOMEKYTOUHOM ATTECTALIMH. ....ceeeuerreeeenuerreeesurreeessereessnsreeesssuseeesssssseeessssseeesnns

MeTOI[I/I‘IeCKI/Ie Marepurabl, OIMPCACIAOIHNE MPOUCAYPbl OUCHHBAHUA 3HaHHfI,
YMEHHM, HABBIKOB U (MJIH) OTIBITA AEATEIBHOCTH . . .e et eeeeneeaeeantanaeaneanaennennns
Y4eOHO-METOAUYECKOE 00ECTICYEHNE TUCITUTIIIHB .. .....uueeiiieiieeieeieenen e e e
MarepranbHO-TEXHUUECKOE 00ECTICYCHUE JUCITUTUTAHBI ... .voneeniiieeeenenereninnn.

[Ipunoxenns

SN W, KO

46
50
61
63



1. e 1 3a7a494 0OCBOEHUS JUCHUTLIUHBI

Kypc oOrueii ¢pu3nku siBiasercst OCHOBHBIM B CUCTEME IIOATOTOBKH (M3UKOB. [ TaBHas meJib Kypca
ABJIACTCS Cco3JaHue (yHIAMEHTaNbHOW ©0a3bl 3HAHMM JUI1 HM3Yy4EHHMs BCEX paslesioB (DH3HKH,
TEOPETHUYECKON (PM3MKH, CHELMATM3UPOBAaHHBIX KypCOB, Gu3npakTukymoB. Kypc oOmei ¢pusuku
JI0JOKEH HOCUTH MHPOBO33PEHUECKYI0 M METOJOJIOTHYECKYIO HAlpaBIeHHOCTb, CHOPMHPOBATH Y
CTyJEHTOB  €AMHYI0, CTPOWHYIO, JIOTMYECKH HENPOTHBOPEUMBYIO  (HU3MYECKYIHO KapTUHY
OKpY)KaIILIEero Hac Mupa npupoibl. B kypce HeoOXoIMMO paccMaTpuBaTbh BCE OCHOBHBIE
SBJICHUS W TMPOLECCHl, NPOUCXOJAINME B MPHUPOAE, YCTAHOBUTH CBA3b MEXAY HHUMH,
chopMyIHpOBaTh OCHOBHBIE 3aKOHBI, MOJyYEHHBIE HA OCHOBE OOOOIICHUI AKCIIEPUMEHTAIBHBIX
pe3ynbTaroB. Kypc nomkeH colepkaTh KOJMYECTBEHHOE PACCMOTPEHHE KOHKPETHBIX 3ajad,
BBEJICHUE 3JIEMEHTOB CTaTUCTUKH, TEOPUU BEPOSTHOCTEM, KBAHTOBBIX NPEICTABICHUM U T.1.

OcHoBHbIE (HOPMBI H3IOKEHHMs MaTepuasia Kypca MOJICKYISIPHOM (DU3MKM SBILSIOTCS JICKLUH,
COMPOBOXKAAEMBIC JIEMOHCTPALMAMUA (DUBMYECKUX SIBIICHWH M TPOIECCOB, Y4eOHBIX (PUITBMOB,
KOMIIBIOTEPHBIX MOJIENIbHBIX 3KCIEPUMEHTOB; CEMHUHApCcKue (TMPakTHUYECKHe) 3aHATHsA, OOIIMi
(Gu3MYeCKUii MPaKTMKyM Ha KOTOPBIX paccMaTpUBAlOTCS METO/Abl PpEIICHUs 3aJad, 3aKperuieHHs
JIEKLIMOHHOTO MaTepuaia u Jip.

MonekymnspHast ¢u3uka wu3ydaeT (U3MYECKHE CBOMCTBA BEUIECTBA, OOYCIOBICHHBIE €r0
MOJIEKYJIIPHBIM CTPOCHUEM, XapaKTepOM JIBUKEHHsI aTOMOB U MOJIEKYJ U CHJIAaMH, ACHCTBYIOIIUMHU
MeXy HUMH. OObEKTbI U3YUEHUSI MOJIEKYJISIPHON (PU3UKU COCTOST M3 OUYE€Hb OOJIBIIOrO YHCia
YacCTUIl U COBOKYIHOCTb TaKOI'O OOJIBIIOIO YHCIIA B3aUMOJCHCTBYIOIMX YaCTUL] 00JaJaeT CBOMMHU
cnenupuIecKuMu 0COOeHHOCTIMU. OJTMHAKOBO CYIIECTBEHHBIMU SIBIISIFOTCS IBE€ CTOPOHBI U3yUYECHHS
MOJIEKYIpHON (POPMBI ABHIKEHHUS:

1) u3ydyeHue ocoOEeHHOCTEN MOJIEKYIIIPHON (POPMBI ABUKEHUS;

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

KoneuHnas meab mnpenojaBaHus MOJEKYJSpHOH (HU3UKM 3TO: CIOCOOCTBOBATH
Pa3BUTHUIO Y CTYACHTOB (PU3NYECKOTO MBILIJIEHHUS, OCBOCHUIO UMH COBPEMEHHON MOJEKYJISIPHOI
KapTUHBI MUPa, POPMUPOBAHUIO MUPOBO33PEHHUSL.

Jist mocTuXeHusl yKa3aHHBIX BBIINIE I[eJIe HE0OXO0IMMO PEIIUTh CIEAYIOIIUE 3a1a4M:

1) CcOOOWLMTH CTYAEHTY OCHOBHbIE TMPHHIMIIBI M 3aKOHBl MOJIEKYJISIPHOW (DU3UKH, U HX
MaTeMaTHYeCKOe BBIPAKEHNUE;

2) 03HAaKOMUTh C OCHOBHBIMHU (DU3MYECKUMHU SIBICHUSIMH, METOJaMU WX HAOMIOJICHUS |
AKCIIEPUMEHTAIILHOTO UCCIIEA0BaHNS;

3) O03HAaKOMHUTb C OCHOBHBIMH METOJAAMU H3MEpPEHMs] (PU3NYECKHX BEIMYUH COBPEMEHHBIMU
¢u3nueckuMu MpPHOOpPaMH, COBPEMEHHBIMH METOAaMH O0paOOTKH pe3yibTaTOB HAOMIOACHUI C
HCHoJIb30BaHneM DOBM;

4) Hay4uTh NMPAaBWIBHO BBIpAXaTh (hu3MUeckue uieH, GOopMyIMpoBaTh M peuats (U3NYecKue
3aJlayMl, OLIEHUBATh NOPAJIKH (PU3NUECKUX BEJIMYMH, IPOBOJIUTH aHAIIU3 MOJIYYEHHBIX PEILICHNH;

5) naTh NpeacTaBleHHUs O TPAHUILAX TPUMEHHUMOCTHU MOJeNell U TUIIOTE3 B MOJIEKYJISIpHOU
(u3MKe 1 BMECTE C TEM IPE/ICTaBICHUS U MOHATHE O HEMCUEPIIaeMOCTH MaTepHH;

6) pa3BUTh HHTEpPEC K U3YyYEHUIO (U3MKH, OpPraHU30BaThb CaMOCTOSTENIbHYIO paloTy
CTY/IEHTOB B ay/IUTOPHH U JIOMA;

OcHoBHBIE TpeOOBaHUA K 3HAHUAM M YMEHUSAM, KOTOPBIMHM JOJKHBI OBJAJIETh CTYICHTBL
CryzeHTsI ocne n3y4eHus MONIEKYIISIPHOM (DM3UKU JJOJKHBI 3HATh:

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

3aK0oHBI MOJIEKYJISIPHON (PU3MKH U X TPAKTOBKU M TPAHUIIBI TPUMEHUMOCTH.

BbIBOIBI OCHOBHBIX COOTHOILIEHHUH.

Hcroputo pa3BUTHSL MOJIEKYISPHON (PU3UKH.

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

OCHOBHBIE METO/Ibl HAYYHBIX UCCIICIOBAHUN, TPUMEHAEMBIX B MOJICKYJIIPHON (pu3uKe (runoresa,
MOJIEJINPOBAHUE U T.[1.).

7. MareMaTUuecKuil anmapar B MPUMEHEHUH K OTIMCAHUSAM SIBIICHUM MOJICKYJISIPHON (PH3HKH.
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8. Meroapl MOCTAaHOBKHM U TPOBEJCHUS SKCIIEPUMEHTOB 110 MOJIEKYJSPHOI (PH3HKE, YCTPOHCTBO M
oO0111e MPUHILIKIIBI SKCIUTyaTaluu (pU3n4ecKuX MpruOOpoB U BCIIOMOTaTeIbHON anmnapaTyphl.

9. Meromuky  pemieHdss — 3a7ad = [0 MOJIEKYJIApPHOH  (U3HKe.

10. OcHOBHBIE TIPUHITHITHI COCTABJICHUS pedepaToB.

Crynent, mocrne u3y4eHust MOJICKYJISIPHON (DU3HKH, TOJDKEH YMeTh:

l. [IpuMmeHsTh TOJNy4YeHHBbIE 3HAHUSA JJIS PEUICHHs KOHKPETHBIX IMPOU3BOJCTBEHHBIX, HAY4HO-
NPaKTHYECKUX, IENArOrMYECKUX 3aau.

2. Ilonb30BaTbcsi COBPEMEHHBIMH METOJAaMU H3yYEHHs M aHaiu3a, SIBJICHUH U IPOLIECCOB
MOJICKYJISIPHON (PU3UKH.

3. CamocrosTenbHO (popmynupoBaTh (PU3MUECKHE 3aaYd UCCIIENOBATEIBCKOIO U IMPHUKIAJAHOTO

XapakTepa, CTaBUTh SKCIIEPUMEHT U COCTABIIATH OTUETHI.

Pemiath cTanaapTHbIe 3a/1a4u 110 MOJIEKYJISIPHOM (pr3HKe.

Pabotats ¢ nurepartypoii, pedepupoBaTh, KOHCIIEKTHPOBATH U JIeNIaTh COOOICHHSI.

[TpoBOIUTH aHAIN3 TOTYYEHHBIX PE3YJIbTATOB.

[Tonp30BaThCs COBPEMEHHBIM MAaTEMAaTHUECKUM alllapaToM.

[Tonp30BaThCs 37EKTPOHHO-BBIYUCIUTENBHOM TEXHUKON MPH BHITIOJIHEHHH PACUETOB.

Hcnonp30BaTh cOBpeMeHHBIE (PU3NIECKUE TPUOOPEI, yueOHO-TabopaTopHOE 000pyI0BaHHE.

Jlns  ycBoeHHMs Kypca MOJEKYISApPHOM (U3UKH, CTyA€HTaM HEOOXOAUMO BJajeTh:

MaTeMaTU4eCKUM aliapaToM U HaBbIKAMH PAKTUYECKOTO PUMEHEHUS Pa3IeJIOB MAaTEMAaTUKH:

a) MaTeMaTW4ecKuil aHamus - AuddepeHnnanb-Hoe U HHTErpajIbHOE HCUHUCIICHHE;

0) anreOpa - BEKTOPHBIC TIOHATHS, ONIEPALIMU C BEKTOPAMU;

B) muddepeHnvanbuple  ypaBHEHHs - AudQepeHlnanbHble  YpaBHEHHS C  Pa3IessFOUIMMUCS
TIepEMEHHBIMU;

I) aHaJUTUYeCcKas TE€OMETPHUs - CHCTeMa KOOPIWHAT, KpUBU3HA, PAJANYC KPUBU3HBI,

1) ¢usuku - Il 3akon HeroToHa;

€) IPOrpaMMHPOBAHMS - HJIEMEHTHI IPOrPaMMHUPOBAHUS.

A RO

2. Mecrto aucuumiunnsl B ctpykrype OIIOII BO

VYuebnas nucuumuinHa «MonekynspHas ¢(u3uka» BXOIuT B 0a3oByro yacTh bioka 1
«Monynp: O6mas ¢u3nka» BKIIOUYEHHBIX B y4eOHBIH IiaH HampasieHus noarotoBku 03.03.02
Ouszuka, npodunb «MeaunuHckas ¢usznkay. JUCHUIIIMHA W3yYaeTcs Ha IMEPBOM Kypce BO 2
cemectpe. JlucnumuiHa npenoaaercs Mo CpeacTBaM YTEHUS JIEKIIMHA U MPOBEIEHUS MPAKTHUECKUX
3aHATHIA.

Ha nexkuusx u3nararorcs OCHOBHBIE IOJIO0XKEHUS TEOPETUYECKOTO MaTepHaa.

[IpakTHyeckue 3aHATHs HApaBJIeHbl HA OCBOEHHE OCHOBHBIX CIOCOOOB PELICHHUs 3a7ay I10
JTAHHOMY KYypCYy.

3. TpeboBanus K pe3yJibTaTaM OCBOCHHS CONEPKAHUA IUCHUTIUHbI

[Iporiecc M3ydyeHus TUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIEAYIOIIHUX
komnereHuit B coorBerctBru ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBJIeHUIO TOATOTOBKHU:

odmenpogeccuonaabnoi (OIIK):

o CHOCcO0OEH MPOBOAUTH HAyYHBIE MCCIIEAOBAHUS (PU3MUECKUX U JKUBBIX OOBEKTOB, CUCTEM U
npoiieccoB, 00padaThIBaTh U MPEACTABIATh SKCIIepuMeHTanbHble qanubie (OI1K-2);
o CIOCOOEH K OpraHM3allii W TPOBEACHMS y4eOHBIX 3aHATHH, BHEAYJUTOPHOW U

BOCIIMTATEILHOW pabOTBI B COOTBETCTBHHM C TOCYJAApCTBEHHBIMH OOpa30BaTSIIBHBIMU
crangapramu (ITKC-3).

B pesynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:
3HaTB: OCHOBHBIC (PH3UYECKHE BEIMYMHBI, MX OIPENCICHHS, CIUHUILI HW3MEpPEHUs B
cucreme eauanil CH, OCHOBHBIE CHCTEMBI KOOPAMHAT, (U3NUYCCKUE SBIICHUS, 3aKOHBI M MPOIECCHI,
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MPOUCXOAIINE B MPHUPOJE, CBSI3b MEXAY HHMMH, OCHOBHBIE TEOPETHYECKHE MpPEICTaBICHUS U
MoieH (PU3UKH.

YMeTh: TNPUMEHATh TEOPETUYECKHH Marepuan K aHaIW3y KOHKPETHBIX (HU3MUYECKUX
CUTyallui, MCIOJb30BaTh PAa3IMYHBIE METOJbl PEIICHUs TUIHMYHBIX s Kypca «MomekynsapHas
dbusnka» 3amay, aHaJIU3UPOBATH IIOJYYEHHBIE pe3ylbTaTbl M TOJIb30BAaThCS OCHOBHON H
JIOTIOJTHUTEIbHOM JIMTEPATYypOU IO KypCy.

Baanerb: mnpuemMaMu TIOCTAHOBKM M TMPOBEACHUS (U3UYECKOTO OSKCIEPUMEHTa C
MOCNEAYIOIUM aHaJU30M M OICHKOW TMOJIyUEHHBIX pe3y/lbTaTOB; HaBbIKAMU pabOTHI ¢
COBPEMEHHOM HM3MEpHUTEIbHOM amnmapaTypod; OCHOBHBIMU MNPUHIMIAMH aBTOMAaTU3allUUd U
KOMIIBIOTEPHU3AIMN TIPOIlecCCOB cOopa M 00paboTkM WH(POPMAIMU; OCHOBHBIMH 3JIEMEHTAMU
TEXHUKHA O€30MacCHOCTH MpPHU MPOBEICHUM SKCIIEPHUMEHTAIBHBIX HCCIEI0BAHMIA; MAaTEeMaTUYECKUM
anrnapaToM U HaBbIKaMH MPAKTHYECKOTO MPUMEHEHHUS Pa3/IeIoB MATEMATHKH:

- MATEMaTHYECKUI aHAIH3 - TU(PPEepeHINATBHOE U HHTET PAITLHOE HCUHCIICHHUE;

- anredpa - BEKTOpHBIE MOHATHS, ONIEPaIK C BEKTOPaMH;

- muddepeHmanbapie  ypaBHeHHST - AU QEepeHIUATbHbIE YPaBHEHHS C  Pa3CISIOIIIMUCS
MIePEeMEHHBIMU;

- AaHAJIUTUYECKAsi TEOMETPHS - CUCTEMa KOOPIMHAT, KPUBU3HA, PAINyC KPUBHU3HBL,
¢uszuku - Il 3akon HeroToHa; mporpaMMHUpOBAHUS - SIIEMEHTHI IPOTPAMMUPOBAHHSL.

IIpuoGpecTd oOMBIT: CAMOCTOATEIBHOW pPAOOTBI C OCHOBHOW U JIOMOJHHUTEIBHOM
JUTEPATYypol MO Kypcy; O0OpaOOTKM, aHaiW3a M OILCHKH, IIOJYUYCHHBIX B DKCIEPUMEHTE
pe3yabTATOB; CAMOCTOSITENILHOW PAa0OTHI C JIGKIIMOHHBIM MaTepUaioM, Y4eOHUKaMH H y4eOHO-
METOUYECKON JTUTEPATypPOM U PEIICHUs JOMAIIHUX 3aJaHHH.

4. Conep:kanue ¥ CTPYKTypa JMCHHUILIMHBI (MOIYJIfA)
Tabauya 1. Cooeporcanue Oucyuniunst (MOOYJis), nepeyerHb OYeHOUHbLX CPeOCmE U
KOHMPOJIUPYEMBIX KOMNEeMeHYULlL

Coneprxanue pasjena Kon
No KOHTPOIHP ®opwma
HaunmenoBanue yemou
pazznen TEKYIIETO
paszzaena KOMIIETEHI]
a KOHTPOJIS
uu (Unu ee
YaCTH )
1 2 3 4 5
1 Beenenue Mpenmer  momekymspHoii  ¢wsuxm. | OIK-2 13,
OCHOBHBIE JKCIIEPUMEHTAIBHBIEC (DaKTHI, CP.K, T,
KP
CBHUCTEIBCTBYIONINE O  JMCKPETHOM
CTPOEHHUH BEIIECTBA. TeruoBoe
TIBYDKEHHE c TOYKH 3peHHs
MOJIEKYJISIPHBIX MIPeJICTaBICHUI.

Macmrabsl  (pU3NYECKMX BEIUYUH B
MOJIEKYJSIpHOW ~ Teopuu. Maccel U
pasMepbl Mojnekya. Yuceno Asorampo.
OcoOenHoctu MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUSI. ArperatHbie
COCTOSIHUSL UM XapakTep TEIJIOBOIO
JBIDKEHUS B raszax, IKHIKOCTAX H
TBEPJIbIX TENIax.

2 Crarncruyeckuii Cratuctuyeckue 3akoHomepHoctn u | OHK-2 | P3,J13, T,




[IOIXOJT K OIIMCAHUIO
MOJIEKYJISIPHBIX
SIBJICHUH.

OMMCAHUE CHUCTEMbl MHOTHX YacCTHII.
Makpockoruueckoe u
MHUKPOCKOITUMYECKOE COCTOSIHUE CHCTEM.
MonexyssipHast cucrema KaK

COBOKYITHOCTb YaCTHIL XU KaK CIIJIOIIHAsA
cpeaa. TenoBoe PaBHOBECUE CHUCTEM.
VcnoBus PpaBHOBECHA.

K, KP

U neanpublii ras.

Mogens uaeampHOro rasa. PaBHOBecHOE
MIPOCTPAHCTBEHHOE pacrpenenenue
YaCTHIL UICATLHOTO rasa.
bunoMuHanbHOE pacripenenesHme
(pacnpenenenue bepnynm).
[IpenenvHble ciydarn OMHOMUHAIBHOTO
pacnpeneneHus: pacnpeseneHus
Ilyaccoma wu Taycca. @mokryarmu
IUIOTHOCTU HWJeaJbHOro rasza. ManocTb
OTHOCHUTEIIbHBIX (hITFOKTYaIUH.
MonekynsipHas JaBIICHUS
WJICAJTHOTO ra3a.

Teopust

OIIK-2

CP, T, K,
P3, 113,
KP

Iloasarue
TEMIIEPATYPBhI.

[puHLMIb KOHCTPYUPOBaHUS
TEPMOMETpA. Tepmomerpryeckoe
BEILIECTBO u TepMOMETpUYECKast
BEJIMUMHA.  OMIMPUYECKHE  LIKAJIBI
temneparyp. lllkana Ttemneparyp Ha
OCHOBE CBOHICTB HJEAIBHOIO rasa.
VYpaBHEHHE COCTOSIHMS MIEATBHOTO Ta3a

(ypaBuenue Knanelipona-MeHneneesa).

OIIK-2

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

Pacnpenenenne
MOJIEKYJI ra3a o
CKOPOCTSIM.

Pacnipenenenne Makcsenna.
XapakTepHble  CKOPOCTHM  MOJEKYIL
[IpyHIMnT  E€TAIBHOIO  paBHOBECHSI.
Hauseposrtaenias, CpenHsis 51
CPEAHEKBAPATUYHAs. CKOPOCTH MOJIEKYJI
raza. Pacmpenenenne  Moinekyn 1o
KOMITOHEHTaM CKOPOCTEM.
OKcnepuMeHTaIbHas IIPOBEpKa
pacnpenenenus Makcseia.

OIIK-2

HNneanpHbIi ra3 Bo
BHEIITHEM
MOTEHIIMATLHOM
ToJIe.

Pacnpenenenue bonpimana.
Bapomerpuueckas dbopmymna.
Pacnpenenenne Maxkcgeinna-bonbliMana
Y €r0 SKCIIEPUMEHTAIbHAS TTPOBEPKA.

OIIK-2

P3, /13, T,
K, KP

bpoynosckoe
JBHKCHHUE.

CronkHoBeHHE MoOJieKyn B rase. JlnnHa
CBOOOIHOTIO npobera. Yacrora
COyZapeHUH. lNazoxuHeTHUECKMit
muamerp.  PaccesHne  MONEKyISpHBIX
IIy4KOB B raze. Teopema o paBHOMEPHOM
pacrpesielIeHnd KUHETUYECKON SHEPrHH
1o cTemneHsM cBoOojbl. bpoyHOBCKOE
nerkenue.  QPopmyna  DHWHIITEWHA.
Onsitel  IleppeHa mno  onpezaeneHuro
yuciaa ABoraapo.

OIIK-2

P3, /13,
PK, T, K,

SIBneHus nepexoca.

IlonsTHe o PCIIaKCAlIMOHHBIX TMPOHECCax B

OIIK-2

P3, 13,




MOJICKYJSIpHBIX ~ cucTemMax. Juddysus:
3akoH @Puka. BHyrpeHHee TpeHue
(mepeHoc mMIysbca): 3akoH HproToHa-
Crokca. TemionpoBOAHOCTb:  3aKOH
®dypbe. YpaBHEHHE TiepeHoca. SBieHue
repeHoca B razax. Casi3b
KOA(PUITMEHTOB repeHoca c
MOJICKYJISIPHO-KHHETUYCCKUMU

XapaKTepucTMKaMu  raza.  SIBieHue
IepeHoca B pa3psHKEHHBIX — rasax.

Bakyywm.

CP, T, K,

TepMoauHaMHUUECKu
U moaxon K
OIMMCaHHUIO
MOJIEKYJISIPHBIX
SIBIICHUH.

TepMoauHaMuueckue napameTpsbl.
Hynesoe Hauyamo TepMOAMHAMHKH.
[lonsitue TEPMOJIUHAMUYECKOTO
paBHOBECHS. [TpuHMn
TEPMOIMHAMUYECKOI aJIUTUBHOCTHU.
dusnueckne OrpaHUYCHHUS
TEPMOIMHAMUYECKOU TEOPHUHU.
KBazucraruueckue IIPOLIECCHI.
OO6parumble 1 HeOOpPAaTHUMBbIE IPOLIECCHI.

OIIK-2

P37 H39 T)
K, KP

10

[TepBoe Havano
TEPMOJIMHAMUKH.

TemoeMKocTh cUCTEMBIL.  TerIoeMKOCTb
uaeanbHOro raza. CBsi3b TEIUIOEMKOCTH
rasa C 4UCIOM CTelneHed CBOOOJIbI
MOJIEKYJI. YpaBHeHMe Maiiepa.
[TommTponnueckuii mpouecc. Y paBHEHUE
IIOJINTPONBI M €0 YacTHbIE CIIy4au.
Kiaccuueckass Teopusi TEMIOEMKOCTH
TBepAbIX Tenl. 3akoH [lrononra u Iltu.
DyHIaMEHTaJIbHbIE TPYAHOCTH
KJIACCUYECKON TEOPHH TEIIIOEMKOCTH.

OIIK-2

P3, JI3,
CP, K,
KP

11

Huxmueckue
IIPOLIECCHI.

[IpeoOpa3oBaHue TEIIOTHI B PadoOTY.
Harpesarenn, pabouee Telo,
xonoquiabHUK. KoagdduuueHt nonesHoro
neicTBus. TeIioBoM — IBUTATEllh |
xojoaunpHas MamuHa. [{ukn Kapao u
ero KII/I.

OIIK-2

P3, JI3,
CP,K, T,
KP

12

Bropoe nayano
TEPMOJAVHAMUKH.

se TEOPEMBI KapHo.
TepMoauHaMUUECKasi IKaJIa TEMIEPaTyp
U €€ TOXAECTBEHHOCTb MWJEAJIbHO-
ra3oBoi HIKaje. Hecrannaptabie
€IMHMLIBI  M3MEPEHMs]  TEMIIEpaTyphl.
HepasenctBo Kiaysuyca. Bropoe
Hayajuo TEPMOJAUHAMUKH.
®opmymupoBka Kitayznyca m Tomcona
(KenpBuHa). VX SKBUBaJIEHTHOCTB.

OIIK-2

P3, /13,
CP,K,T,

13

ITonsiTne HTpONIMM
TEPMOJAUHAMHUYECKON
CUCTEMBI.

3aKOH  BO3pacTaHus DJHTPONUH B
HEPABHOBECHOU M30JIMPOBAHHOM
CHCTEME. ODHTPONHUS U BEPOATHOCTE.
MUKpO- U MakpO-COCTOSIHUSL CHUCTEMBI.

TepmoauHamuueckast BEPOSTHOCTb.
[TpuHnun bonbsimana.
CraTucTtudeckas MHTEpIpeTalus

OIIK-2

P3, 3, T,
K, KP




BTOPOro Ha4yajia TCpPpMOJWMHAMUKH.

14 PeannHble ra3el 1
JKUIKOCTH.

Peampnbie  rTazel.  M3orepmbl  Amara.
YpaBHeHue Ban-nep-Baansca.
Buytpennss oHeprus rasa Ban-zep-
Baansca. M3otrepmbl Ban-nep-Baanbca.
Kputnueckoe  cocrosame.  OOGmactb
IBYX(ha3HbIX COCTOSIHUI.
MeracTaOuiabHbIC COCTOSIHHSI.
Kputnueckue mapamerpnsl rasza Ban-
nep-Baanbca. 3aKOH COOTBETCTBEHHBIX
coctosHuii.  CWJIBI  MOJIEKYJISIPHOTO
B3aumoeicTus. Ilorenuman Jlennapaa-
Jbxonca. DOddexr Jxoynsa-Tomcona.
MeTtozp! OTydeHHs] HU3KUX TEMIIeparyp.

OIIK-2

15 [ToBepxHOCTHBIE
SIBJICHUS B
KUIKOCTSX.

Koaddpumment MTOBEPXHOCTHOTO
HaTsbkeHus. Kpaesonr yron. /[laBieHue
MOJT  HMCKPHUBJICHHOH  IOBEPXHOCTHIO
KUJKOCTH. ®opmyna Jlamunaca.
KanuisipHeie siBIICHUSL.

OIIK-2

P3, 13,
CP, K, T,
KP

16 TBepuple Tena.

Kpucramumueckue u
cocrosiHus.  Kpucramisl
KpUCTAJJIOB.  DJIEMEHThl ~ TOYEYHOM
CUMMETpPUH, IUIOCKOCTb CHUMMETPHH,
LEHTP WHBEPCUM, HWHBEPCUOHHAs OCb
CUMMETPHH, 3€pPKaJIbHO-IIOBOPOTHAS OCh
CUMMETPHH. Tpancisanus U
TPaHCIALMOHHAS CUMMETPHSL.
Kpucrammmueckas pelIeTka.
OneMeHTapHass  sideiika. CHHTOHMM.
Pemerka bpase. Unaexcsl Muiiepa.
N3omopdusmMm U  moauMopQusM.
®da3wl nmepeMeHHOro coctana. JledexTs
B kpucramuiax. Jucnokauuu. [lonstue o
KHUJIKUX KpUCTaUIaX.

amop(HbIe
Cummerpus

OIIK-2

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

17 ®da30BbI€ NEPEXObI
IIEPBOTO U BTOPOTO
pona.

dasa. Knaccudukanus (azoBbIX
TepexoioB 1o Opendecry.
TepmonuHamMuaeckuii moteHman [ ndoca
Kak ¢QyHkimMs coctosHus. Da3oBble
[IEPEXObl IEPBOrO poja. YpaBHEHHE
Knaneiipona-Knaysnyca. CkpblTas
TeIuIoTa mepexona. TpoilHas ToOUYKa.
@da3oBbIE IIEpPEXOABI BTOPOrO  POJA.
AHOManuu TEIIOBOrO PAaCHIMPEHUS IIPU
(ha30BbIX Mepexoax.

OIIK-2

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

B rpade 4 npuBoasTcs miaHupyemble (OPMBI TEKYIIETO KOHTPOJIS: JOMAIllHee 3aaHue
(13) manucanue pedepara (P), komnoksuym (K), pyoexnsiit koutpois (PK), tectuposanue (T),

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

Crpykrypa aucuunaunbl (moay.s) «MoJiekyasipHas puznka
Tabauya 2. O6mas TpyJ0eMKOCTh AUCITUTUIMHBI COCTaBIsAET 5 3a4eTHBIX eauHuI] (180 yacon)

Bun paGotet ‘

TpynoeMKOCTh, 4acoB




1-b1ii cemecTp Bcero
OO0u1asi TPy10€eMKOCTh 180 180
KonTakTHas pabdora: 126 126
Jlexyuu (J1) 54 54
Ipaxmuueckue sanamus (113) 72 72
CamocrosiTeibHAas patoTa, B TOM YHCJIe KOHTAKTHAS
padoTta: (mpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO 27 27
MaTepHala U MaTepraia yaeOHHKOB U y4eOHBIX IIOCOOMIA,
MOJIMOTOBKA K MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)
Konrponsnas padora (KP) 5 5
CaMOCTOSITEIbHOE U3YUYCHUE Pa3JIeNIOB 17 17
Pedepar 5 5
IloaroroBka v NpoOX0kKACHUE MPOMEKYTOUHOU 27 27
Bug uroroBoro KOHTpOIISt HK3aMEeH 9K3aMeH

Tabnuya 2. Jlexyuonnwvie 3anamus

Ne
JeKIMH

Conep:xanue JeKiuii

1

1. Beenenue. [Ipexver Mosteky isipHoil pusnku.

- TOTPEOHOCTH POU3BOACTBA, BOSHUKHOBEHUE U PA3BUTHE MOJICKYIISIPHON (DHU3HKHL;

- BKJIAJ{ OTEUYECTBEHHBIX YUCHBIX B Pa3BUTHE MOJIEKYIIAPHON (PU3UKH;

- pa3BUTHE HEKOTOPBIX pa3aeioB MoJeKysipHor ¢u3uku Ha DO KBI'Y;

- OCHOBHBIE 33J1auMl, IPeIMET MOJIEKYIIPHON (PU3MKH, €€ TIOJI0XKEHUE B Py IPyrux
(U3MYECKUX U €CTECTBEHHBIX HaYK.

2. Mertoasl MonekyisipHOW (u3uku. MeToabpl pacCMOTPEHHUsS CHUCTEMBI MHOTHX

YaCTHLI.

- HEKOTOPBIE TIOHATHUS ¥ ONPEICIICHUS;

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

- arperaTtHble COCTOSIHMSI M XapakTep TEIUIOBOIO JBHJKEHHsI B ra3ax, XKUIAKOCTAX U

TBEP/BIX TEJaX;

- MOJIENb UJICATIbHOTO Ia3a;

- METOJIBl PACCMOTPEHUS CUCTEMbBlI MHOTHUX YACTHIL[: TUHAMUYECKUN, CTATUCTUYECKUH,

TEPMOJMHAMUYECKUH.

Tema 1. CTaTHCTHYECKHUH NTOAXO0/ K ONIMCAHUIO MOJIEKYJISIPHBIX SIBJICHHI.
3. MareMaTnueckuii anmnapar CTaTUCTUYECKON TEOPUN UICAJIBHOTO rasa.
- UJICATBHBIN Ta3 - MOJIEJTb MPOCTEMUIIIEH CTATUCTUYECKON CUCTEMBI;

- cTyyaifHble COOBITHS, CITyYaifHble BETUUMHBL;

- TEOpeMa YMHOXKEHUS BEPOSTHOCTEM;

- TEOpEMa CJI0KEHUS BEPOSATHOCTEM.

4. OyHKUYA pacpeeneHus] BEPOATHOCTEN.

- CpeiHee 3HaYCHHE CIIy4aliHOM JUCKPETHOM BEIIMYMHBI,

- Cpe/IHEeE 3HAYE€HHUE HETIPEPBIBHO U3MEHSIOLIENCS BEJTMUYMHBI,

- cnepcus U QITyKTyarws;

- hyHKIIWS pacTipeieieH sl

5. MaKpOCKOHI/I‘-ICCKOC U MUKPOCKOIINYCCKOC COCTOAHUA CUCTCMBI.
- MAKpOCOCTOSHHC,

- PaBHOBCCHOC COCTOSHUC,

- MUKPOCOCTOSTHUC,
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- CTATUCTUYECKUH aHCaMOJIb CUCTEMBI;

- MUKPOKaHOHHYECKUI aHCaMOJIb.

6. ITocTynar paBHOBEPOATHOCTH U SProfuyecKas TMIoTe3a.

- pa3nMuue MUKpOCOCTOSHUM. [IoCcTynar paBHOBEPOATHOCTH;
- cpefiHee 1o aHcamOlIIo;

- CPEZIHEE 110 BPEMEHH;

- 3proAU4ecKasi TMIOTe3a.

7. BeposTHOCTb MAKPOCOCTOSIHHUS.

- 3JIEMEHTbl KOMOUHATOPUKHY;

- pacueT BEpOSITHOCTH MaKPOCOCTOSIHNS;

- dopmyna CTupnuHra;

- popMyIa I BEPOSITHOCTH MaKPOCOCTOSTHHUSI.

8. bunomuHanbHOE pacnpenencHue. OyKTyaruu.
- OMHOMHHAITLHOE PaCIIPE/ICIICHIE;

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

- GIIyKTyaluu mI0THOCTH UEaIbHOTO Ta3a;

- MaJIOCTh OTHOCHTEIIHbHBIX (DITYKTYaIHiA.

9. Pacnpernenenue MOJIEKYI 110 CKOPOCTSIM.

- ¢yHKuMsa pacnpeneneHuss Makcgenga Mo aOCOMIOTHOMY 3HAYEHHUIO CKOpPOCTH
MOJIEKYIT;

- GYHKIMSL pacrpeeNieHNs] MOJIEKYJT TI0 KOMIIOHEHTaM CKOPOCTEH;

- pacnpeiesieHue 0 KWHETUYECKON SHEPT U MOJIEKYIT;

- rpadudeckoe n300pakeHne PyHKIMIA pacripeeICHus;

- YCIIOBUSI HOPMUPOBKHU (DYHKLIMH pacrpeeneHus.

10. XapakTepHble CKOPOCTH pactpeneneHus Makcsesia.

- cpenHsist apupMeTHIecKast CKOpOCTb;

- CpenHss KBaJlpaTHYHasi CKOPOCTb;

- HAaUBEPOSITHEHIIAs CKOPOCTD;

- popmyna pacripeneneHns MakcBemia B OTHOCUTENIBHBIX CKOPOCTSIX;
- IPUHLIMI JETAIbHOTO PABHOBECHS

11. DkcniepuMeHTabHAS TPOBEPKa pactpesesieHns MakcBera.

- onbIT LITepHa, (caMOCTOSATENBHO);

- omnbIT lITepHa, Mcrepmana, CumrcoHa.

12. ineanbHblii ra3 BO BHEITHEM ITOTEHIIMAIBHOM IIOJIE.

- atMocdepa IJIaHET;

- bapomeTpuueckas hopmyia;

- pactipenenenue bonblimana;

- pactipenenenne MakcBema-bonbliMaHa U €ro SKCIIepUMEHTaIbHAS [IPOBEPKA,
- pactipenenenue [ no0ca.

13. Kunetnueckue xapakTepUCTUKN MOJIEKYIISIPHOTO JIBUYKEHUSL.
- CTOJIKHOBEHHMS MOJIeKy B raze. CeueHue paccesHus (IIONepeyHoe CEUEHUe);
- JNTMHa CBOOOTHOTO Mpobera;
- 4aCTOTa COyIapEHUM;
- TA30KMHETUYECKUI TUaMETD;
- paccesHHE MOJEKYISIPHBIX IIYYKOB B rase. OKCHEPHUMEHTAJIbHOE OIpeJesieHHe
CEYEHMsI pacCEsSHMSL.
14. MounekynspHas Teopus JaBJICHUS UICATBHOIO Ta3a.
- OCHOBHO€ YPaBHEHHE KUHETHUECKON TEOPHUH Ta30B;
- ypaBHeHnue Kinanelipona-Meneneena;
- 3akoH JasibTOHa;
- 3aKOH ABOTaJipo.
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15.  IlonsThie TemmnepaTypsbl.

- TEPMOMETPUUYECKOE TEJI0, TEPMOMETPUUECKAs BEJTMUYHMHA,;

- SMITUPUYUECKHE IIKAIIbI TEMIIEPATyp;

- HIKaJ1a TEMIEpaTyp Ha OCHOBE CBOMCTB MJICAJIbHOI'O ra3a;

- TEPMOMETBI,

- TepMOJAMHAMHUYECKas IIKajga TeMmIeparyp U €€ TOXIECTBEHHOCTh IIKaje
UJeabHOTO Ta3a.

16. Pacnpenenenue SHEPrUH IO CTETIEHSIM CBOOO/IBL.
- YUCJIO CTETIeHel CBOOOIbI MOJIEKYIT;

- TeOpeMa O PaBHOPACIIPEACIICHUN SHEPTHHU 110 CTETICHSM CBOOO/IBL.
17. BpoyHOBCKOE IBUKEHHE.

- KAYECTBEHHOE OOBSICHEHUE SIBJICHHS,

- Teopust DHIITEHHA - CMOITYXOBCKOTO;

- onibIT [leppena no onpeneneHuto yncia ABorapo.
Tema 2. sIBy1eHnsi nepeHoca.

18. Tuddysus.

- siBrienue uddyzum;

- 3akoH DuKa;

- HecTaroHapHas iuddysus

10

19. CrarmonapHaas tuddy3usi.
- craumoHapHast 1uddysus. Koabduument nuddysuu;
- camo(hpy3us;
- B3auMHas1 TP Py3usi;
20. BuyrpeHHE TpeHHE ra3os.
- OIIBITHOE 0OOCHOBAHUE BSI3KOCTH TA30B;
- 3akoH HrroTOHA;
- BBIBOZ (hOpMYJIBI JUTs KO3(h(hUIIMEHTA BSI3KOCTH;
- HE3aBUCUMOCTh KO3(D(DUIMIEHTA BSI3KOCTH OT JIABJICHUS

11

21. HecranmoHapHas TEIUIONPOBOAHOCTb.

- SIBJICHUE TEIUIONPOBOIHOCTH B ra3ax;

- 3ak0H Dypsbe;

- HECTal[IOHApHas! TEIIONPOBOIHOCTb;

22.CrarrioHapHas TeTUIonpoBOAHOCTh. KoadduiMeHT TermonpoBoaHOCTH.
23. Cs13b MeXKTy KO bHUIMEHTaMHU TTepeHOca

12

24. ®usnueckue ABIEHUS B pa3psKEHHBIX ra3ax.

- BaKyyM;

- SIBJICHUSI IEPEHOCA TIPY MAJIBIX JIaBJICHUSIX;

- cocyn Jlproapa.

25. SIBneHuss mnepeHoca B TBEpPABIX TelaX M JKUIKOCTAX (CaMOCTOSITENBHO,
KUHODUIIBM).

26. OcHOBBI BaKYyMHOH TEXHUKH (CaMOCTOSATENBHO, KHHO(DUIIEM).

- IpUHIUT paboThl POPBAKYYMHOTO HAacoca;

- IpUHLMI padboTh! U dy3MOHHOTO Hacoca;

- IPUHIUT pabOThI BHICOKOBAKYYMHBIX HaCOCOB;

- MmaHoMeTp Mak-Jleona;

- DIIEKTPUYECKUI MaHOMETD;

- NOHU3AIMOHHBIN MaHOMETP.

Tema 3. TepmoagiHaMU4YeCKUH METO/.

27. IlepBoe Ha4anO TEPMOAMHAMUKH.

- TEPMOJJMHAMUYECKHE ITapaMeTphbl;

- IOHATHE TEPMOJUHAMHUYECKOT0 paBHOBecus. HyneBoe Hayalio TepMOIMHAMUKY;

- arieMeHTapHas padora. Pabota - ¢pyHkms mporiecca;
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- TIOHSITHE TEPMOIMHAMUYECKOTO PAaBHOBECHS;
- TEIUIOTA;
- BHYTPEHHsIS SHeprusi. BHyTpeHHs1s sHeprust Kak (PyHKIIHS COCTOSHHUSI.

13 28. Juddepenimansubie popMel 1 mosHbIe U depeHInabl.

- muddhepeHnanbHbIe (JOPMBI,

- moJtHbIe U depeHImanbL.

29. OOparumbie U HeoOpaTUMBbIe TIporiecchl. KBa3ucTaTHuecKue mporecchl.

30. TernoeMKOCTb.

- TEIJIOEMKOCTb CUCTEMBI;

- TEIUIOEMKOCTb HJI€AJIbHOT'O I'a3a Py IIOCTOSHHOM O00BEME;

- TEIJIOEMKOCTh HJCAJIbHOTO Ta3a MpU IOCTOSHHOM JaBJIEHUH. YpaBHEHHE

Maiiepa;

- CBSI3b TEIJIOEMKOCTH HEATBHOIO ra3a ¢ YMCIIOM CTEeNeHel cBOOOIbI
14 31. [Iponeccel B naeanbHbIX ra3ax. Pabora npu usomnponeccax.

- 1300apHUECKUIA TPOLIECC;

- N30XOPUYECKUH ITPOLIECC;

- I30TePMHYECKHI MPOILIECC;

- aIMa0aTUIECKUIA TIPOIIECC;

32. TloauTpomUYecKuii Imporecc.

- YpaBHEHHE HOJIUTPOIIbI;

- TIOKa3aTelb MOJIUTPOIIbI;

- paboTa npy NOIUTPOITUUECKOM IIPOLIECCE
15 33. Iuxn Kapho. L{uknuueckue npoueccsl.

- o0paTuMBbIe ¥ HEOOPATUMBIE MTPOIIECCHI;

- PaBHOBECHBIE 1 HEPABHOBECHBIE MPOLIECCHI;

- mpeoOpa3oBaHue TEIUIOTHI B paboTYy;

- HarpesaTesb, pabouee TeJo, XOJOAUIbHHK;

- K09 GUIMEHT TOJIE3HOTO JEHCTBUS;

- TETIJIOBOM JBUTATelNh U XOJIOIUIbHAS MaIIMHA;

- ik Kapuo u ero KII/I.

34. Teopems! KapHo.

- o0patHbIil nuki KapHo;

- nepsas TeopeMa KapHo;

- BTopas Teopema KapHo.
16 35. Bropoe Hauano TepMOJMHAMUKH.

- IpUBE/IEHHAs TEIUI0Ta U HepaBeHCTBO Kitaysuyca;

- BHTPOINS;

- MaTeMaTH4YeCKoe BbIpakeHue II-ro Hayasia TepMOIMHAMUKH.

36. BeruncieHne n3MEHEHHs SHTPOITUH B Pa3JIMUHBIX IIPOLIECCAX.

- CBOOOTHASI PHEPTHUS CUCTEMBI,

- I3MEHEHHE SHTPOIHH NPU (a30BBIX MPEBPAIIECHUSX;

- BBIp@KEHUE JJIs1 U3BMEHEHHsI SHTPOIIMH UACAIILHOTO Ta3a MpH U30Ipolieccax.
17 37. CBA3b BHTPONUU U TEPMOANHAMUYECKON BEPOSITHOCTH.

- 3aKOH BO3pacTaHUs SHTPOIHMH B HEPAaBHOBECHOW N30JIMPOBAHHON CHCTEME;
- craTrcTHYeckuii xapakrep Il Hadana TepMoAMHAMUKYL;

- (hopmymna bompiimana;

- OOBbEKTUBHBIN XapaKTep CTATUCTUIECKUX 3aKOHOMEPHOCTEIH;

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

BCCIICHHOIY.

38. TepMoaMHAMHYECKHE MTOTCHIIMAIIBI.
- BHYTPEHHSIS1 SHEPI U,

- CBOOO THAS DHEPT S,
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- SHTAJIBIINS;

- CBOOOHAS SHTAJIIINS;

- 00JIBIION TEPMOIMHAMHYECKUI OTEHIUAI;
- KPUTEPHUU YCTOMYUBOCTU CUCTEMBL.

18

Tema 4. PeajbHble ra3el 4 :KUAKOCTH.

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

- CHJIbI MEXKMOJIEKYJISIpHOTO B3auMoiencTBus. [lorennman Jlennapna-/xonca;
- OKCIIEPUMEHTAIbHBIE U30TEPMBI pEeaIbHOTO ra3a. buHoaas.

40. Ypasuenue Knaneiipona-Knaysuyca.

- TeMIIepaTypHasi 3aBUCUMOCTb TUIOTHOCTH ra3a;

- KPUTHYECKAs OTTAJICCIICHITHSI.

41. VYpasHenue Ban-nep-Baanbca.

- u30TepMbl Amara, ux oObsICHCHHE;

- Temneparypa bows;

- (hU3MYECKUI CMBICT TapaMeTPOB, BXOAAIINX B YPaBHEHUE COCTOSHHUS;

- ypaBHeHue Ban-nep-Baanbca s o1HOro Mosis v 1jis 1'000ro KOJIMYEeCcTBa rasa.

19

42. W3zotepmbl Ban-nep-Baansca. Kputnaeckoe cocrosiHue.

- n3otepmbl Ban-nep-Baanbca;

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

- KpUTHYECKHE MapaMeTpbl U UX CBA3b C IOCTOSHHBIMU B ypaBHeHMU BaHn-nep-
Baanbca;

- ypaBHeHMH Ban-nep-Baasbca B NPUBEACHHBIX  IIapaMmeTpax»,  3aKOH
COOTBETCTBEHHBIX COCTOSIHUH.

20

43. BuyTrpenHsst sHeprus peabHoro raza. D¢ dekt Jxoymns-Tomcona.
- BHYTPEHHSIS] SHEPTHSI MOJIsl PEaIbHOTO rasa;

- aarmabaTHYeCcKoe paclIupeHre PealbHOTO T'a3a;

- a¢dexr [Lxoynsa-Tomcona;

- KpYBasi UHBEPCHUH.

44. Cxmxenue Ta30oB. [lomydeHue HHU3KHX TemrepaTyp (CaMOCTOSATENBHO,
KUHO(DUIIBM).

- METOJ TPOTUBOTOYHOTO OOMEHA;

- METOJ, MarHUTHOT'O OXJIAKICHMS.

45. OObeMHbBIEC CBOMCTBA KUIKOCTCH.

- peaIbHBII ra3 v )KUJIKOCTh. MOAeIb KUIKOCTH;

- BSI3KOCTb;

- CKMMAEMOCTb.

21

46. IloBepXHOCTHBIE CBOMCTBA KHUIKOCTH.

- K09(pGUIIMEHT TOBEPXHOCTHOTO HATSHKEHUS W CBOOOJHOW TOBEPXHOCTHOU
SHEPTUH;

- MEXaHU3M BO3SHUKHOBEHUS MIOBEPXHOCTHOTO HATSKCHUS;

- IPOSIBJICHHE TIOBEPXHOCTHOTO HATSKEHMSL.

47. YcioBus paBHOBECHUS HA TPAHULIE IBYX CPE/I.

- TpaHUIIA MKy TEKy4dlUMHU (a3aMu;

-TpaHMIIa MEXKIY KUJIKOCTHIO U TBEPBIM TEIIOM;

- IaBJIEHUE T10]1 HICKPUBJICHHOM MOBEPXHOCTHIO JKUAKOCTH. YpaBHeHue Jlaruiacca;
- KalWUBSIPHBIC SIBJICHYS,

- [ToBepXHOCTHO-aKTHBHBIE BEIIECTBA

22

48. lcnapeHue v KHIIEHUE KUIKOCTH.

- JaBJICHWE HACBIIICHHBIX IapOB HAaJ HCKPHUBIEHHOM MOBEpPXHOCThIO. Dopmyina
Tomcona;

- UCTIApEHHUE U KUTICHUE KUJIKOCTH;

- ypaBHeHue Kitaneiipona-Kiaysuyca;
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- (ha3oBas nuarpamMMa CUCTEMBbI KUAKOCTb-I1ap;

- MeTacTaOHJIbHBIE COCTOSHUS,

- my3bIpbKoBas kamepa. Kamepa BuibcoHa (caMOCTOATENBHO).

49. PactBopsl. XKuikue pacTBOpHI.

- OCHOBHbIe MNOHATHA. MneanbHble W peanbHble pacTBOpbL. TepMoanHaMHUeCKas
KJ1accu(pUKaLus KUIKUX PACTBOPOB;

- 3aKOHbI Payis;

- 3aKkoH ['enpu;

- 0COOEHHOCTH KHITEHUsI )KUJIKUX PACTBOPOB.

23

50. JKupkue kpucTayuibl (CAaMOCTOSITENIHHO, KHHO(DHIIEM).
- CMEKTHKH;

- HEMAaTHKUY;

- XOJIECTCPHUKH;

- CBOICTBA U MPUMEHEHUE KUIKHX KPHCTAILIOB.

51. Ocmotuueckoe AaBieHHe (CaMOCTOSITEIIBHO).

52. Xwumudeckuii OTEHIIMA ¥ paBHOBECHE (a3.

53. TlpaBuna ¢a3 I'n66ca.

24

54. ®azoBbie mepexonsl | u Il poma. da3zoBbie nuarpamMmbl OJHOKOMIIOHEHTHOM
CHCTEMBL.

- paza. Kinaccuukanus $ha3zoBeix nepexonos o Dpendecry;

- (hazoBBIE TIEPEXO/IBI IIEPBOTO POJIA;

- ypaBHeHue Kitaneiipona-Kiaysuyca;

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

- MCTIapeHHE KUJIKOCTEHN 1 KOHJICHCAlKs 11apa;

- UCTIapeHHe TBEP/IbIX T (CyOomumanusi):

- TpOMHas TOUKA, KpUTHUYECKasi TOUKA;

- azoBble nepexop! 11 poxaa;

- CBOMCTBA JKHUJIKOTO T'€IIHSI;

- aHOMaJIMU TETJIOBOTO pacIIMpeHus MpH (a3oBhIX MEpexoax MepBoro poja.

25

Tema 5. Cnnasbl.

55. Crnasbl. JlnarpamMmbl COCTOSTHUN OMHAPHBIX CHCTEM.
- CIUIaBBI;

- IMarpaMMmBbl IUIaBJICHUS,

- OBTEKTHKQ;

- TUIIBI JUarpaMM COCTOSIHUSL OMHApPHBIX CUCTEM;

- TBEpJbIC pacTBOPBL. Da3bl IEPEMEHHOIO COCTaBa

26

Tema 6. TBepaoe Tet0.

56. OmeMeHThl T€OMETPUH KPUCTAUIMYECKON PEIIETKH. DJIEMEHThl CHUMMETPHUH
KpHCTaJIJIOB.

- KpUCTAJUTUECKHE U aMOpP(HbBIE COCTOSIHHUS BEIIECTBA;

- IPOCTPAHCTBEHHBIE PELIETKN KPUCTAILJIOB;

- JIIeMEHTapHas siuerika. Pemerku bpase;

- CHHTOHUH;

- HHJEKCHI y3J1a, HAIIPaBJICHNUs, INIOCKOCTH B KpucTaiuiax. Manekcsl Muiniepa;

- CHMMETpPHS KPUCTAILJIOB;

- 3JIEMEHTbI TOYEYHOW CHUMMETPUHU: OCb CUMMETPUHU, TUIOCKOCTh CUMMETPUH, LIEHTP
WHBEPCHUU, THBEPCUOHHASI OCb CHMMETPHH, 3€PKATIbHO-TIOBEPXHOCTHASL OCh CHMMETPHH;
- TPAHCIIALMS U TPAHCIISLIMOHHAS. CUMMETPHSL

- 130MOphU3M U TOTMMOPPU3M;

- peasibHBIE KpUCTALIHL. JledekTrl B kpucTtauiax. Jlucmokanum.

27

57.TemnoeMKOCTb TBEPABIX TEIL.
- KJIaCCUYeCcKasi TEOpHsl TEIUIOEMKOCTH. 3aKoH J{rosionra u [1tu;
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- 3aBUCUMOCTb TETJIOEMKOCTH OT TEMIIEPATYPhI;
- TEINIOEMKOCTD 10 MOJEJIA OUHIITEHHA;
- TEIUIOEMKOCTH 110 Mozenu [{eOast.

Tabauya 3. Ilpakmuueckue 3ansamus (cemunapol)

Ne
- Tema
3aHATUSA
1 2
CBoJicTBa UIcaJILHBIX Ta30B.
i 1) Temmeparypa, TEIUIOBOE PACIIMPEHHE;
2) 3aKkOHBI HIeaNIbHBIX ra3oB. [Iporecchl B neanbHbIX ra3ax;
3) macca atoMoB U MoJsekys1. KonrdecTBo BemecTsa.
) Kunernueckast teopusi razoB
3 SBnenue nepenoca. uddysus, BI3KOCTb, TEMIOMPOBOIHOCTD
4 [lepBoe Hauano TEPMOIMHAMUKHU
5 Bropoe Hagano TepMOIMHAMUKH
6 Huknmmyeckue nporecchl. KIJ nukion
7 Peanbnble rasel. Kpurnueckoe coctostHue
8 MounekyspHbIE CHIIBI B KUAKOCTAX
9 CaoiicTBa napoB. BiiaxkHOCTh BO3/1yXa, CBOMCTBa pacTBOPOB
10 TBepnoe Teno.

Tabauya 4. JlabopamopHvie pabomul no oucyuniuxe (Mo0y10) — COCTaBIEHA OTAENIbHAs pabouas
mporpaMma 1o oomemMy Gpu3ndeckoMy MpaKTUKyMy M0 MOJEKYISpHON (U3HKE.

Tabauya 5. Kypcosoii npoekm (yueOHbIM NIAHOM He NpedyCMOMpPeH)

Tabruya 6. Camocmosimenvroe uzyierue pazoenos OUCYUNIuUHbl (MOOYis)

Ne TeMbl 1J1s1 CAMOCTOAATEILHOM Pa0dOTHI
paszeJia

1 OkcrnepuMeHTaIbHas NpoBepka pacnpeneneHus Makcsemna. OnsT LlTepHa.

Pacnipenienenue ['nbbca.

OCHOBBI BaKYYMHOﬁ TEXHUKHU. FIOHM3alIMOHHBIH MaHOMCTD.

Cxmxenue ra3oB. [loydeHue HU3KUX TemMneparyp.

ITy3bippKoBast kamepa. Kamepa Buiibcona.

JKukne KpucTauisl.

OCMOTHYECKOE TaBJICHUE

CaolicTBa KU IOKOIO I'CIIMA

ORI N [A (W

TermmoeMKOCTh TBEP/IBIX TEN

5. OueHo4yHbIe MaTepPUAJIBI VISl TEKYIIETr0 H PYOesKHOT0 KOHTPOJISl yCIIeBaeMOCTH H
MPOMEKYTOYHOH aTTecTAlMM.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB OCYILECTBIISIETCSI B COOTBETCTBHH C OaIIbHO-
peiituHroBOoi cucremMoil arrecranuu oOyuatommxcs no OIIOII BO KBI'Y. Csenenust 00
OpraHHM3anuy padoTHI 10 3TOH CHCTEME MTPUBEACHBI B TAOJIHIIE.
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[lonnas omeHka MO AMCHUIUIMHE OIpPEAENeTCs MO pe3ylabTaTOM OTBETAa CTyAEHTa Ha
sk3ameHe. KoHTposib TekyIiel ycrneBaeMocTy npoBoauTtcs 1o aercrpyronieid B KbI'Y pelitunrooi
CUCTEME B COOTBETCTBUU C YTBEPKICHHBIMH TOJIOKEHUSMU M HOPMATUBHBIMH aKTaMH.
[IpoMexxyTouHbIE aTTECTAllUd MPOBOJAATCA TPU pa3za B CEMECTpe MO KaJeHIapHBIM rpadukam
uHCTUTYTA. JlJI1 TIPOBENEHMS] TEKYIEro KOHTPOJIS M MPOMEXKYTOUHOM aTTecTallud MO WTOTaM
OCBOEHUS IMCUUIUIMHBI, a TaKXKe U1 KOHTPOJIS CAaMOCTOSATENbHONU pabOThl CTYACHTA MPOBOAATCS 3
KOHTpPOJIbHBIE paboThl (0 15 BapuaHTOB B KaX/oii), 3 YCTHBIX KoOJUIOKBHYMa. CoCTaBIeHBI U
HCIIONB3YIOTCS 376 TECTOBBIX 3aJlaHUM JJIsI aBTOMAaTHYecKou cuctembl TectupoBanus (ACT) mo
BCceM TemaM Kypca «MolekymsipHas (hru3nKay.

B 3aBuCHMMOCTH OT YCHEIIHOCTH O0y4YEHUS CTYACHTY KaXXAbli pa3 Ha3HAYAIOTCs KOJIMYECTBO
0ayI0B, MaKCHUMaJIbHbIE 3HA4YEHUs] KOTOpBIX cienyromue: 1 pedtuHr — 23; 2 pedtunr — 23;
3 peiituar — 24. Ilpu mozacdere OayuIOB YYMTHIBAIOTCS IOCEHMIAEMOCTh 3aHATHH, PE3YJIbTAaThl
KOMIIBIOTEPHOT'O TECTUPOBAHMSI, CPSTHUIN Oal HAa 3aHATUAX, PE3yJIbTaThl KOHTPOJBHBIX padOT U
uHble Qopmbl. [lepeuenb BapuaHTOB KOHTPOJIBHBIX pabOT, BOMPOCOB MO KOJIOKBUYMaM, IepedeHb
HK3aMEHALIMOHHBIX BOIIPOCOB M 33/1a4 Mo AucuMIuInHe (72 Bonpoca u 36 3aa4) IpUBOJSTCS HUKE.

TecroBbie 3aganus umerorcs B cucreMe ACT KBI'Y u B yueOHO-METOIUUECKOM KOMILIIEKCE
no qucruiumHe «MolekyisipHas hu3uka» Ha kademape.

5.1.1. Ouenounvie mamepuansl 011 6bINOIHEHUA pehepamos
(konmponupyeman komnemenyuaOIIK-2):
Tabnuya 7. Temvl pechepamos

No Temwi

l. OKcrnepuMeHTalIbHas TpoBepKa pacnpeneneHus Makcsemna. Onsit [ltepHa.
2. Pacnipenenenue ['n60ca.

3. OCHOBBI BaKyyMHOI TeXHUKHU. MIOHM3alIMOHHBII MAHOMETP.

4. Cxxnxenue ra3zos. [logyyeHre HU3KUX TeMIEparTyp.

3. ITy3sippkoBas kamepa. Kamepa BunbcoHa.

6. JKujkue Kkpucrauisl.

7. OcMOTHYECKOE JTaBJICHHE.

8. CBolicTBa )KHMJIKOTO I'elusl.

9. TennoeMKoCTh TBEPJIBIX TEII.

Memoouueckue pexomenoayuu no HanucanHuI pedhepama

Pegpepam — TpOoYKT CaMOCTOSATENBHOM pabOTHl CTyAEHTa, MPEICTABISAIOUIMI co00it
KpaTKO€ M3J0KE€HHE B NMHUCHbMEHHOM BHJE IOJYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOIO aHaiu3a
OlpesielIeHHOW Hay4yHOH (yueOHO-HMCCIe0BaTeNbCKOM) TEMBl, TIJleé aBTOp pPAacKphIBAET CYTh
uccieyeMol npoOsemMbl, MPUBOAUT PA3INYHbIE TOUKU 3PEHMS, a TaK)KEe COOCTBEHHBIE B3IJIs/IbI HA
Hee.

W3noxxeHHoe mnoHMMaHWe pedepara Kak LEIOCTHOIO aBTOPCKOTO TEKCTa OMNpenelser
KPUTEPHH €ro OLIEHKU: HOBH3HA TEKCTa; 0OOCHOBAHHOCThH BHIOOpA MCTOYHMKA; CTETIEHb PACKPBITUS
CYIIIHOCTH BOIPOCa; COOMIOCHUS TpeOOBaHMA K 0POPMIICHUTO.

Tpeboeanun k pegepamy: O6muit 006éM pedepara 20 mucroB (mpudpt 14 Times New
Roman, 1,5 untepsan). [lons: BepxHee, HIKHEe, IpaBoe, jeBoe — 20MM. A63anusblii oteTyn — 1,25;
PucyHku NTOMKHBI co3faBaThcs B IMKJIMYECKMX DPEIAKTOpax WM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIif). Tabnuubl  BBIMONHATH  TaOMUYHBIMU  siuelikamu  Microsoft  Word.
CkaHupoBaHME pPHCYHKOB M TaOnmuIl He JomyckaeTcs. BrlpaBHuMBaHHMe TekcTa (IO IIUpPUHE
CTPaHUIBI) HEOOXOAMMO BBIONHATH TOJBKO CTAaHJAPTHBIMH CIIOCOOAMH, a HE C TIOMOIIBIO
npo6enoB. Pazmep TekcTa B pucyHkax u tabiaumnax — 12 kerib

OO6s13aTeNIbHO  HaJMuue: cofepkaHus (CTpykTypa paboThl C yKazaHUEM pas3felioB U HX
HayaJbHbIX HOMEPOB CTPAHUI]), BBEACHHUS (AKTYyaJbHOCTb TEMBbI, LEJb, 3aJaud), OCHOBHBIX
pas3zienoB pedepaTa, 3aKiIoueHHs (B KPAaTKOM, PE3IOMUPOBAHHOM BMJIE OCHOBHBIE IIOJOXKEHUS
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paboThl), CHHMCKa JUTEpaTypbl C YKa3aHHEM KOHKPETHBIX HMCTOYHHKOB, BKJIIOYas CCHUIKM Ha
NuTtepHeT-pecypcesl.

B Tekcte cchbiika Ha HMCTOYHUK JeNaeTcs MyTeM YKa3aHus (B KBaJpaTHBIX CKOOKax)
MOPSAIKOBOTO HOMEpa LUTHPYEeMOW JHUTEepaTypbl M 4Yepe3 3alsaTyl0 — LUTHPYEMbIX CTpaHHII.
Ypoeenv opucunanvnocmu mexcma — 60%

Kpumepuu oyenku pegpepama:

3a moAroToBKY M 3amMTy pedepara cryneHT Moxer HaOpare 6 GamwioB (mo 2 Oamna 3a 3
KOHTPOJIbHBIE pEHTHUHIOBbIe TOUYKH). [Ipu moaroroBke pedepara CTyAeHT AOMKEH O3HAKOMHUTHCS C
OCHOBHOM M JONOJHHUTEIBHON JHUTEpaTypoi, BKJIIOYAs CIPABOYHBIC W3/aHUS, 3apyOe:KHbIC
UCTOYHUKH, KOHCIEKT OCHOBHBIX TIIOJOXEHHH, TEPMHHOB, CBEACHUN, TpeOylomux sl
3alIOMMHAHUS W SIBJSIIOIIMXCS OCHOBOIIOJIATAIONIMMU B 3Toi Teme. HeoOxoammo cocTaBHUTH
AHHOTallMM K MPOYUTAHHBIM JIUTEPATypHbIM HcTOYHHKaM. CTpykTypy pedepata cryaeHt
ompenenser caMm. OIeHUBAHUE MPOBOJUTCS C YYETOM KOJIMYECTBa 0OpaOOTaHHBIX JUTEPATYPHBIX
HUCTOYHUKOB, KauecTBa odopmieHus pedepata, oTBeTa Ha BOMpochl 1Mo pedepary. Temy s
pedepara cTyIeHT MOKET MPEITIOKUTD CaM JIUOO BHIOPATH M3 MPEIII0KCHHBIX.

5.1.2. Bonpocwl 015 KOAI0KEUYMA NO MEMAM OUCHUNIUHbL
(xonmpoaupyveman komnemenuus OIIK-2):

Konnokeuym Ne 1

[Tpeamer MOJEKYISAPHON (HUBHKH.

TepMonnHaMuyeckas CUCTEMA.

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

EnvHnunas atomHas macca.

Yucno ABoraapo.

MounspHas macca.

MounsipHbI€ U yJ€NbHbBIE BEIMYMHBI, UX B3aUMOCBS3b.

ArperaTHbl€ COCTOSIHMSI BELLIECTBA.

. Mertozp! onucaHus BEIIECTBA.

10.Makpockonn4eckoe 1 MUKPOCKOIINYECKOE COCTOSIHUS CUCTEMBI.

11.Cnyyaiinble BenuuuHbl. BeposaTHOCTD.

12.Cratuctuueckuii ancamoOib. BeposTHOoCTH 10 aHCaMOIT0, IO BpeMEHU. Dproauyeckasi FTHIoTe3a.

13.BeposiTHOCTH ~ HACTYIUJIEHHWS  OJHOTO W3  HECOBMECTHMBIX  COOBbITHH.  BeposTtHOCTB
OJTHOBPEMEHHOT'0 HACTYIUIEHUS! HE3aBUCUMBIX cOObITUI A 1 B.

14.1110THOCTH BEPOATHOCTU. Y CIOBUE HOPMHUPOBKHM BEPOSITHOCTH JIHUCKPETHOW M HENpPEPBIBHON

BEJIMYMHBI.

15.®ynkuus pacnpenenenus. HopmupoBka GyHKINM pacrpeaeneHus.

16.BeposATHOCTH MaKpOCOCTOSIHUS HJI€AIbHOIO ra3a.

17.®opmyna CtupnuHra.

18.bunomunansHOe pacnpeaenenue. [Ipenenbupie GopMbl OMHOMHHAIBHOTO paclpeieeHuUs.

19.Pacnipenenenue Ilyaccona.

20.Pacnpenenenune ['aycca.

21.®opmynsl CpelHET0 HENPEPBIBHOM M TUCKPETHON CIIyYalHBIX BEJIMYHH.

22.Teopemsl o cpennux (Xa+Xgs; aX; Xa-Xp).

23. lucniepcus.

24 .®aykryanus. OTHOCUTENbHAS (ITYKTYaIHsl.

25.TepmoinHaMH4€eCKasi BEPOSITHOCTD.

26.CTaliuoHapHOE COCTOSIHUE CUCTEMBI.

277.PaBHOBECHOE COCTOSTHUE CUCTEMBI. HylneBoe Hauano TEpMOJAMHAMHUKH.

28.Pacripenenenue MakcBemia: 1Mo aOCOMIOTHOMY 3HAYEHUIO CKOPOCTH MOJIEKYII, 11O MPOEKIUIM
CKOPOCTH MOJIEKYJI; IO KHHETHYECKON YHEPTUU MOJIEKYIL.

D ONU AW~
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29.XapakTepHble CKOPOCTH pacrpeneneHusi MakcBemia - cpeqHssl apu(MeTudeckas, CpemHss
KBaJIpaTHyHas, HAaUBEPOSTHEHIIas CKOPOCTH.

30.CooTHoOIIEHNE MEKIY XapaKTEPHbIMU CKOPOCTSIMHU.

31.Yucno MoJIeKyJl B pa3IMyHbIX Y4acTKax pacrnpenesieHus: MakcBea.

32.Pacnpenenenue MakcBeia A1 OTHOCUTENBHBIX CKOPOCTEH.

33.Ceuenue npoiecca paccesiHusl.

34.05¢bdexTuBHBI auamerp yacTUIbl. CpenHss UIMHA CBOOOIHOTO MpoOera MOJEKYN, 4acToTa
CTOJIKHOBEHUH.

35.1aBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KMHETHUECKOM TEOPUH HI€aIbHOTO ra3a.

36.Cpennsis KHHETUYECKasi SHEPTHUS MOJIEKYIT rasa.

37.Ypasuenue Kianeiipona-Menpeneena.

38.3akon JlanpToHa. KommoneHra.

39.3akon ABorajpo. Yucio Jlommuara.

40.bapomerpuueckas popmya.

41.TepMOMETPUYECKOE TEJIO U TEPMOMETPUYECKAS BEIMUNHA.

42.A6comtoTHas TemmepaTypa. MexkayHapoaHas TMpakTudeckas mikana temmeparyp. Lllkama

KenbBuna. Hyne KensBuna. Illkana [lenbcusa. AOconroTHas TepMOAMHAMHYECKas —IIKalia

temneparyp. TepMmoMeTpsl.

43.Pactipenenenre  bonbivana. CooTHOLIEHHME MEXAy pachnpezielieHusMu MakcBemna U
bonpmMana.

44.Atmocdepa nmaHerT.

45.Crenenu cBOOOABI aTOMOB, MOJIEKYJI.

46.Teopema 0 pacrpeielICHUH SHEPTUH TI0 CTETICHSIM CBOOO/TBI.

47.Cymnocts bpoyHoBckoro nBuxeHus. PacueT nBmkeHus OpOyHOBCKOM YaCTHIIBI.

48.SBnenus nepenoca. {uddysus. 3akon Duka.

49.Cranmonapnas nuddysust. Koappuunent nuddysun. Koaddunuent B3anmuont auddysun.

50.5Bnenuss mnepeHoca. Bsskocte ra3oB. Cuna BHYTpeHHero TpeHus. 3akoH HproToHa.
Jlunamuueckast 1 KHHEMaTH4ecKas BI3KOCTb T'a30B.

51.51Bnenus nepenoca. TemnonpoBoaHOCTb. 3aKoH Dyphe.

52.CrauunoHapHas TemonpoBoHocTh. Koad duiment TenaonpoBogHoCTH.

53.CBs13b K03 (HUIIMEHTOB TIepeHOca.

54.Bakyym. uddys3us, TemnonpoBoJHOCTb, BA3KOCTh B YCIOBHUSX BaKyyMma.

55.3aBucuMocTh K03 PUITHEHTA BA3KOCTH U TETUIONPOBOIHOCTH OT JABJICHUSI.

56.51Bnenus nepeHoca B TBEP/bIX TeNAX U XKUIKOCTSX.

Konnokeuym Ne 2

57 Ilpenmer tepmoauHamuku. OOpaTiMble 1 HEOOpAaTUMBbIE TPOLIECCHI.

58.Pabora, TeruoTra, BHYTpeHHsst OdHeprus. @Dusnueckoe coaep)kaHHEe MEPBOrO  Hayaja
TEPMOJNHAMUKHU.

59.®yukuusa nporecca. OyHKIUU COCTOSHUS U HOJHbIE MU(depeHmansl. BHyTpeHHssT sHeprus
KaK (DYHKIIHSI COCTOSIHUS.

60.IIporueccol. PaBHOBecHbIE 1 HepaBHOBECHBIE Mpotiecchl. OOpaTuMble 1 HEOOPATUMBIE TIPOIIECCHI.

61.BHyTpeHHSs SHEPTHs UICaTBbHOTO rasa.

62.TennoeMKocTb cUCTEMBI. MOJISIpHAs TEIUVIOEMKOCTb. Y JIENIbHAs TEIUIOEMKOCTb.

63.TemnoeMKOCTh HICANBHBIX ra30B. Y paBHeHne Maiiepa. Temtoemkocts ipu P, V=const.

64.KauecTBeHHOE OOBSCHEHHE 3aBHCUMOCTH TEIJIOEMKOCTH MOJIEKYJISPHOTO BOJOPOJa OT
TEMIEPATYPHI.

65.1Iporieccel B razax. M3obapudeckuii, M30XOpUYECKUH, W30TEPMHUECKUN, aauabaTU4decKHid,
MOJIUTPONUYECKHM MpoLiecChl. Y paBHEHUS U30IPOLIECCOB, IPadUKH MPOIECCOB.

66.YpaBuenue Ilyaccona. [Tokazarens anuadarsl.

67.YpaBHeHUE MOJUTPONUYECKOTrO Tporecca. [lokazarensb NOJIUTPOIIbI.

68.Onemenrapnas pabora. Pabora B u3omporeccax.
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69.1lepBoe Hauano TEpPMOAMHAMUKY IIPU U3OMPOLIECCAX.

70.1{uxmueckue nporeccel. Pabora mukia. KoaddumuenT nonesnoro nercTBus.

71.Huxn Kapuo. KIIJ] uukia Kapno.

72.@opmynupoBka KenbBuHa BTOporo Havana repmoauHamuku. @opmynupoBka Kiaysuyca.

73.®opMynHpoBKa BTOPOTO Hayaia TEPMOJAMHAMUKH C IOMOIIBIO SHTPOIIHUH.

74.CTaTUCTUYECKUM XapakTep BTOpPOro Havana tepMmoauHamuku. @dopmyna bosbiMana st
SHTPOIHH.

75.PacueT n3MeHEeHus SHTPOIUU UJICAIbHOTO Ta3a B U30IpolLeccax.

76.V13MeHenue SHTponuy pu (Ha30BBIX MEPEX0/1ax MEPBOTO POJIaA.

77.TepMOIMHAMUYECKUE TTOTEHIIHAIIBI.

78.TpeTbe HaUaNO TEPMOJAUHAMUKH.

Konnoxeuym Ne 3

79.Peanbubie  ra3pl. Cuibl MeXMOJeKyJsspHOoro B3aumojeictBuss. Cunbl Ban-nep-Baainbca.
[ToTeHIMan MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

80.MonHas cBs3b. KoBanenTHas cBs3b. Meraminyeckas CBs3b.

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

82.®a3a. ®a3o0BbIil epexo nepeoro poaa. [Ipumepst. Temnora dazoBoro nepexona.

83.3aBuCHMMOCTb YyIPYrocTH Iapa ot temneparypsl. Y pasHeHue Kianeiipona -Knaysuyca. ®a3oBas
Juarpamma CUCTEMbI KU JKOCTb-T1ap.

84.YpaBuenue Ban-nep-Baanbca. Kputnyeckue napamerpel M KOHCTaHTHl ypaBHeHUs BaHn-nep-
Baaisca.

85.BHyTpeHHssl HEPrus peanbHoOro rasa. BHyrpenHnsis sneprus raza Ban-nep-Baanbca.

86.9¢dexr xoyns-Tomcona. IlonmoxurensHplii 1 orpunarenbHbiii dddext Jxoymsa-Tomcona.
YpaBHEHHE HHBEPCUU.

87.110BepXHOCTHOE HATSKEHUE, CBOOOJHAS MOBEPXHOCTHASI SHEPTUsl >KUJIKOCTEH M TBEPIBIX TEIl.
Mex¢aznas sHeprus.

88.JlaByieHne 1Moy ICKPUBIIEHHOM MOBepXHOCTHI0. DopMmya Jlamnaca.

89.KpaeBoii yron cmaunBaHus.

90.YcnoBus paBHOBECHUS Ha TPAHUILIE KHUIKOCTh-KHUIKOCTh, TBEPOE TEJI0-KUIKOCTb.

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

92.IloBepxHOCTHO-aKTUBHBIE BemiecTBa. DPdext Pedbennepa.

93.Mcniapenue u kuneHue xuakocrei. Temmneparypa KUIEHUs! )KUIKOCTH.

94 Hacoimennblii map. /laBieHue HACHIIIEHHBIX MMapoB BOJIM3M HCKPUBJIEHHON MOBEPXHOCTHU
x)uakoctu. Popmyia Tomcona.

95.Kunkue kpucramisl. Buasl xuakux kpuctanaoB. CBOWCTBa KHUIKUX KPUCTAIIIOB.

96.0cmoc. OcmOTHYECKOE JaBIE€HUE. OKCIEPUMEHTAIBHOE OINPEJIEICHUE OCMOTHYECKOTO
JTaBJICHMUSL.

97.TBepnoe Teno. Kpucrannmuueckoe u amopgHoe.

98.MneanbHble U peanbHble KPUCTAIUIBI. J{e(heKThI CTPYKTYPHI.

99.0nmemMeHThl TeOMEeTpUU KpHCTAIMUecKo pemeTku. [IpumutuBHas pemierka. OOo3HaueHHe
Y3J10B, HAIIPABJICHUH U INIOCKOCTEN KPUCTAJUIMYECKON PEIETKH.

100.951eMenTBI cuMMeETpUN TBEPABIX Tell. Ocu CUMMETPHUHM N-ro nopsaaka. IlnockocTs cuMMeTpuu.
LlenTp cummeTpuu.

101.CnnaBsl, pacTBOphl. MeanbHble pacTBOPBL, PEAIbHBIE PACTBOPBI.

102.PactBopumocts. Temnora pactBopeHus. 3akoH Payma. 3akon [I'eHpu. 3aBHCHMOCTB
pPacTBOPUMOCTH OT TEMIIEPATYPHI.

103./Tuarpammbl COCTOSTHUIM OMHAPHBIX CIJIABOB. DBTEKTUYECKAs TOUKA.

104.®a3oBbIe [uarpaMmsl BelecTBa. TpoiiHas TOUKa.

105.ITomumopduzm.

106.®Da30BbIe nepexoabl BTOporo pojaa. CBOMCTBA )KUAKOTO TeIus.
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107.TennoemkocTs TBepAbIX Tenl. TemnoemkocTs nmo [rononry um Iltu. Knaccuueckas teopus
TEIIOEMKOCTH.

108.TerioeMKOCTh ~ TBEPABIX  T€l1.  3aBUCHUMOCTb  TEIUIOEMKOCTM  OT  TEMIIEpaTypbl
(3KCTIepuMeHTaIbHas KpUBasi).

109.TennoeMKoCTh TBEPABIX TeM. TEmI0eMKOCTh 0 DUHIITENHY.

110.TerutoeMkocTh TBepAbIX Ted. TermmoemMkocTs 1o Jlebato.

Kpumepuu popmuposanusn ouenok (ouenusanus) KoaioKeuyma no memam OUuCyuniIuHsl

JlaHHBIN OMpOC SBIISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB Y4€Ta 3HAHWH CTYICHTOB IIO
muctuminae «MonekymsipHas Gu3nKay», KOTOPBI MOXKET ObITh OCYIIECTBIICH, KaK B MMCbMEHHOM,
Tak ¥ B YCTHOH (hopme. Pa3BEpHYTHII OTBET CTyAEHTa JOJDKEH IPEICTAaBIATH COOOM CBS3HOE,
JIOTHYECKH TOCJIEIOBATEeNIbHOE COOOIICHUE Ha 3aJJaHHYIO0 TEMY, ITOKA3bIBaTh €r0 YMEHUE NPUMEHSATh
onpeneneHus. Ilpu oneHke oTBeTa CTyIEHTa CcleAyeT pPYKOBOACTBOBATHCA CIEAYIOLIUMU
KPUTEPUSIMHU, YUUTHIBATH:

—  TIOJHOTY U NPaBWJIbHOCTb OTBETA;

—  CTeleHb OCO3HAHHOCTH, IOHUMAaHUS U3YYEHHOI0;

—  s3bIKOBOE O(OpMJICHHE OTBETA.

B pe3ynvmame xonnoxkeuyma ooyuaouiuxca O4EHUEaom no cieoyiouium Kpumepuam:

«OMJIUYHBLI  (8bICOKULL) YPOBEHbL KOMNemeHyuu» - CTAaBUTCI 3a padoTy, BBHINOIHEHHYIO
MIOJTHOCTRIO 0€3 OmMOOK M HEeNOYeTOB; OOYJAIOUIMHCS IEMOHCTPUPYET 3HAHHWE TEOPETUYECKOTO M
NPaKTUYECKOTO MaTepuaa 1o TeMe;

«xopowiuti (HOpMAIbHBIN) YPOGEHb KOMNEmeHyuu» - CTaBUTCS 3a palboTy, BBIOIHEHHYIO
HOJIHOCTBIO, HO MY HAIMYUH B HEll He OoJiee 0HOM Herpy0oil omMOKH 1 OJTHOTO HejoueTa, He Ooree
TpeX HEJI0YETOB;

«Y0061eMEOPUMENbHBILL (MUHUMATbHBIL, NOPO20BblIL) YPOGEeHb KOMNemeHyuuy — CTaBUTCS 3a
paboty, ecnu OakajiaBp MPaBUIIHLHO BBITIOJHWI HE MeHee 2/3 Bcei paOboThl WM JOMYCTUI HEe Ooee
OJTHOH rpy0oii OIMOKK U JBYX HEI0YETOB, HE OoJiee OHOM Tpy0oil 1 0HOM HerpyOoil ommoKu, He
Oosee Tpex HeTpyObIX OMIMOOK, OTHOM HErpyOoil.

«HEy006I1emBOPUMENbHbIIL (HUdMCEe NOPO20B020) YPOBEHb KOMNemeHyuuy — CTaBUTCS 3a padoTy,
€CJT YMCII0 OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUISl OLIEHKH 3 WITH TIPABHJIBHO BBIMIOJHEHO MEHEe
2/3 Bceii pabOTBL.

WtoroBeiii 6ami, B COOTBETCTBHM C YCTAaHOBICHHBIMU KPHUTEPUSMH, OIpeIesieTcs
npenojaBareneM. MakcUMallbHOE KOJIMYECTBO OaJJIOB 3a JJaHHBIM BHUJ KOHTPOJS MOXKET
cocTaBiTh oT 0 — 8 0aJL10B.

5.1.3. Oyenounvie mamepuansl 015 CAMOCMOAMENbHOU pabomsl (Munosvle 3a0aiil)
obyuarowezocs (konmpoaupyemasn komnemenyus OIIK-2):
Konmponvnvie pabomul 015 kaxooeo smana peumunea
Konmponvnas paboma Nel
Bapuanm 1.1.

1. TlocepenuHe OTKAYEHHOIO M 3alMasHHOIO C OOOMX KOHIIOB TOPH3OHTAJIBHOTO KammLIspa
HaXOJUTCS CTOJNIOMK pTyTH IMHHOM 20 cMm. Ecnm xanmwuisp mocTaBUTh BEPTHKAIBHO, TO
CTOJIOMK PTYTH mepemecTutcst Ha pacctosHue 10 cM. J[o kakoro maBieHHs (B MM.PT.CT.) ObLI
oTkavaH Kamusap? Jmina kanumnspa 1M, pag =13.6°10% kr/v®.

2. OmpenenuTh CpPeAHIO KHHETHYECKYIO SHEPrHI0 IOCTYNATEIBHOTO JBM)KEHHUS MOJIEKYII,
conepkanuxcs B 1 T a30Ta, ¥ SHEPTHIO BPAIIATEIBHOTO JIBIKSHHS MOJICKYIT IIPH TEMITEpaType
300 K.

3. OmpenenuTbh CpeAHIO apUPMETHYECKYI0 CKOPOCTh MOJIEKYJ Tra3a, €CiId HM3BECTHO, YTO HX

CpeIHsIsl KBalpaTUYHasi CKOPOCTh paBHa 1 KM/C.
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. Kospdunuent muddysun Boaopoaa mpu HOpMaIbHBIX ycIoBusax pased 1,31 cm?/c. Onpenenurs
BEJINYMHY KO3 PHUINEHTA BHYTPESHHETO TPEHHS IPU 3THUX )K€ YCIOBUSX.

Bapuanm 1.2.

. KakoBo naBienue cMecu ra3oB eMKOCTBIO 2 J1, ecli B Heil HaxoauTes 10> Monekyn kucnopona u
107 r a3oTa, a TemnepaTypa cMecu 50°C?

. Haiitu cpennioro amuHy cBoGogHOr0 podera u 3¢ (HeKTUBHBINA AUAMETP MOJIEKYJIBI YTICKHCIOTO
ra3a npu HOPMaJbHBIX YCJIOBMSX, €CIM YUCIIO CTOJKHOBEHMH KaX10H MOJEKYNbI C IPYIrMMH B
cpenseM 3a 1 ¢ paBno 9,12:10° ¢,

Onpenenuth TeMIEepaTrypy Trasa, €CiIM CpeIHssl KHHeTHYecKas SHEeprus IOCTYHaTeIbHOIro
JBIKEHUS MOJieKy 1,6- 101 JIx.

. B3Bemennsie B BO3Ayxe Meibuaillline MbUIMHKA JBMXKYTCS TakK, Kak €ciyd Obl OHM ObUTM OYCHb
KPYIHBIME MoJjieKynamu. KakoBa cpeiHsis KBaapaTH4Has CKOPOCTh MbUIMHKK Maccoit 1070 r,
eciu Temneparypa Bo3ayxa 300 K.

Bapuanm 1.3.

. B y3Koii 3amasHHOM C OJHOTO KOHIIA CTEKJIIHHON TpyOKe HAaXOAWUTCS BO3AYX, OTACIEHHBIM OT
HapYy>KHOTO BO3/1yXa CTOJOMKOM PTYyTH JyirHOM 2 cM. Korga TpyOka pacnosioxkeHa BEpTUKAIBHO,
OTKPBITBIM KOHIIOM BHU3, JUIMHA Bo3aymHoro cronba 0,39 m. Koraa xe TpyOka pacmosioskeHa
BEPTUKAIIBHO OTKPBITHIM KOHIIOM BBEpX, [jMHA ctojidba Bozayxa 0,37 m.  Onpenenutsb
aTMocepHoe naBieHue, ecliu Temmneparypa Bo3ayxa 5°C.

. Haiitu oTHO1IEHNE yncaa Mosiekyn N1, CKOpOCTH KOTOPbIX JiexaT B unrepsaie ot 2000 qo 2010
M/C, K 4yuCiIy MoleKkyn Nz, UMEIUX ckopocTH B mpenenax oT 1000 mo 1010 m/c, ecnm
Temneparypa azota pasHa 500 K.

. Haiitu nauamerp MOJEKylbl KUCIOPOAa, €CAM HM3BECTHO, YTO i KHCIopoaa Kod(hdUIMEeHT
BHyTpeHHero tpeHus npu 0°C pasen 18,8-10°H/m?,

. B 6annone emxocthio 0,5 11 colepKUTCSA cMech Ta3oB, cocTosmux u3 10'° Monekyn kucnopona,
4.10" momexyn azora u 3,3-107 r. aprona. OnpesenuTe: a) AaBlIeHHE CMecH; 0) MOJIAPHYIO
Maccy CMECH; B) CPEIHIOI DJHEPTUI0 TIIOCTYMATEIbHOTO JIBUKCHUS MOJIEKYNI CMECH.
Temmneparypa cmecu 127°C.

Bapuanm 1.4.

. Hexoropast Mmacca azora 3akiiroueHa B COCyJe, eMKOCTh Kotoporo 2. Temneparypa azora 27°C,
JaBIIEHUE a30Ta Ha CTeHKH cocyma 10 mm.pr.cT. Ompenenure: CKOIbKO MOJEKYN a30Ta
COJIep’KUTCS B cocyze, Maccy a3oTa B cocy/ie, BHYTPEHHIOIO SHEPTHIO JaHHOT'O Ta3a.

. Konba emkocthto 4 1 comepxuT HekoTopblii ra3 maccoi 0,6 r mon masinenuem 200 klla.
OnpenenuTs CpeHION KBAJAPAaTUYHYIO CKOPOCTh MOJIEKYJI ra3a.

. Cpennsist ynHa ¢BOOOIHOTO Mpodera MOJIEKyYIbl YIISKUCIOro Ta3a NPy HOPMAIbHBIX YCIOBHUSX
paBHa 40 HM. CKOJIBKO CTOJIKHOBEHHMH B CEKYHAY HCIIBITBIBAET MOJIEKYJ1a?

. Onpenenute MUHUMAJIBHOE JABJIEHUE, IIPU KOTOPOM TEIIONPOBOJIHOCTD BO3AYXA 3aKIIOUEHHOTO
MEXJy JIBOMHBIMM CTEHKAMH COCYZa, €lle HE 3aBUCHUT OT JAaBlieHus. PaccrosHue Mexay
crenkamu L=5 MM, Temnepatypa raza t=15°C.

Bapuanma 1.5.

. T'az npu nasnenun 980 ITa u Temmeparype 20°C umeer o6beM 164 m>. KakoB o6beM Toi ke
Macchl ra3a npu HOpMaJlbHbBIX YCIOBUSAX?

. Kakyto MakcuManbHy0 KOHIICHTPALUIO MOJIEKYJT YTIEKUCIIOTO ra3a, Ta30KHHETHIECKHUIA THaMETP
koTopbix pased 3,2-107'% M, mMoxHO 06pasoBath B cepuueckoM cocyiae amameTpoM D=1 M,
yTOOBI CpEeTHUM CBOOOIHBIN TTPOOET MPEBOCXOAMIT BETUINHY JUaMeTpa cocyaa’?
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Uemy paBHa SHEprusi BpallaTeIbHOTO JIBMJKEHMSI JBYXaTOMHOTO Ta3a, HaXOISIIErocs IMOoj
nasnennem 10° Tla B cocyne oobemoMm 1n? CuuraTh, YTO BpallaTelIbHBIC CTETIEHH CBOOOIBI
MOJTHOCTBIO BO30YKICHBI.

. BepositHOCTB TOTO, 4TO MOJIeKyJia, PO 6€3 CTOJIKHOBEHHS MYTh X MCIBITACT COyJapeHUE HA

—x/A o

oTpe3ke x+dx, paBHa dW(X): Ae *'"dx (rme A - mocTosHHBIH KOS(QQUIHEHT, A - JIMHA
cBoOOmHOrO Tmpobera). OnpenenuTb OTHOCHTEIBHOE YHCIO MOJICKYJ, JUIMHA CBOOOJHOTO
npobera kotopsix MeHee 0,5 A.

Bapuanm 1.6.
. OnpenenuTs MIOTHOCTh CMECH, COCTOALICH U3 4 T BoopoAa u 32 T KUCIOpoa MpU TeMIeparype
7 °C u naBnenuu 93 xlla.
. Hexoropas macca azora (N2) Haxoaurcs npu Temneparype T=300K u nasnenuu 10° ITa. 3anac
CpeHel KMHETUYECKOW AHEPIuu MOCTYINATEIbHOTO IBUKEHUS MOJIEKYJ rasa cocranisger W=6,3
JIx. Haiitu uncino MoJekys raza, ero Maccy u 00bem.
. Ompenenuth OO MOJIEKYJ BOJOPOJa, MOIYIU CKOPOCTEH KOTOpBIX Ipu Temmeparype 27°C
nexat B uaTepBase ot 1098 m/c 1o 1903 m/c.
4. Koaddumuent rtemnonpoBogHoctu azora mnpu Ttemmeparype 0°C pasen 1.3 x/m-c-K.
Onpenenuth Ta30KHHETUICCKUN quamMeTp d()PEKTHBHOTO CEUCHUST MOJICKYJ IIPH ATHX YCIOBHUSIX
(HOpMasbHBIE YCIIOBUS).

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

Cunras Tra3oKMHETHYECKHl JuaMeTp MOJEKyJbl YIIIEKHCIOro raza paBHbIM 3,210710 ,
OIpEeAEUTh JJIMHY IIpobera ero MoJekybl npu temneparype 50°C u gasnenun 133.3 I1a.

. B cocyne o0bem, xoToporo 5 n, HaxoauTcs Kuciopoa maccoit 4 r mpu Temneparype 13°C.
Ornpenenuth BHYTPEHHIOK YHEPTUIO Ta3a U IaBJICHUE ra3a Ha CTEHKHU COCYy/a.

HapyxHas MIOBEPXHOCTh OEeTOHHOI CTEHBI uMeeT TeMIIepaTypy
t1=-10°C, a Buytpennss - tp=10°C. Tommmnaa crenst L=25 cM. CKOIBKO TEMIOTHI MPOXOAUT
uepes 1m> moBepxHOCTH cTeHbl 3a 1 Mun? Koaddumuent TemnonposogHocTu 6etona N=0,817
Jx/m ¢ K.

Bapuanm 1.8
. Onpenenuth CKOJIBKO MOJIEKYN COACPKUTCA B 1 MM
p(H20) =103 xr/m>.
. Onpenenuth MIOTHOCTh Pa3peKeHHOTO BOJOPOJA, €CIH: CPEeaHss AJIMHA CBOOOIHOTrO mMpodera
mosekyn A=1 cwm., d (Hz) =0.28 am.

Haiitu cpegHIOI0 KMHETHMYECKYH) JHEPrui0 BpPAIATEIbHOIO JBW)XEHUS OJHOW MOJEKYIbI
Kuciopoza rpu remneparype 13°C, a Takxke CpeIHIOI0 KHHETUYECKYIO SHEPTUIO BpallaTEIbHOIO
JBIDKEHUSI BCEX MOJIEKYII, COACPIKAINTUXCS B 4 T KUCITOPO/Ia.

. Kakas gacTs MoneKy raza uMeeT CKOPOCTH, He MIPEBBIIIAIOIINE HanOoJee BEPOSITHYIO CKOPOCTH?

3 ompl? KakoBa Macca MOJIEKYIbl BOJbI?

Bapuanm 1.9.

. B mwmaape nox mopmHem Haxoautcs 500 r Bo3ayxa, 3TOT BO3MYX OECKOHEYHO MEJJICHHO
MEPEBOJIAT U3 OJJHOTO COCTOSHUS B Apyroe. Onpenenute HauOOIbIIYIO TEMIIEPaTypy, KOTOPYIO
JIOCTUTAeT BO3/IyX, ECITH 3aBHCHMOCTb JIaBIeHUs OT 00beMa 3a7aHa ypapHenueM p=2-10° (V-V?),
rae o6beM V BhIpakeH B KyOMUECKHX MeTpax, a AaBnenue P B [Tackamsx.

. Kakoe xonmmuecTBo yacTuil HaxoAuTCs B 1T mapooOpa3HOro ioja, eciau CTENeHb JTUCCOIAIIN
ero paBHa 50%. Macca 1 kmons ifoxa 254 Kr/KMob.

. Jlapnenue raza pasuo 10* Ila, a cpennss kBaapaTuuHas cKopocTh paBHa 500 m/c. Haiitu
MJIOTHOCTB 3TOTO Ta3a.

. MoxHo nu cuuTaTh BakyyM ¢ gaBieHueM p=100 mxklla BeICOKMM, €ciM OH co37aH B KoJiOe
muametpom D=20 cwm, comepikaieit a3ot pu temreparype T=280K? (d(N2)-0.38 um).
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Bapuanm 1.10.

. Haiitu maccy xunomouis cmecu 25 r kuciaopoja u 75 T a3ora.

Kakyro nomto cocTaBisieT KHMHETUYECKash DHEpPrusl BPalaTeIbHOTO JABIMXKEHUS MOJIEKYT OT
MOJIHOW KUHETUYECKON HHEPruu MOJEKYJT OJHOATOMHOTO, JBYXaTOMHOTO M MHOI'0QTOMHOIO
raza?

. Ha xakoif BpIcOTE Haj MOBEPXHOCTHIO 3eMIIM aTMOC(EpHOE JaBiICHHE BABOE MEHbBINIE, YeM Ha
noBepxHoctu? CuuTarh, 4TO TEMIIEpaTypa Bo3ayxa paBHa 290 K u He u3MeHseTCs C BBICOTOM.

. Uepes mmomanky, paBayio 100 cm? 3a 10 ¢ BcmeacTsue auddy3uu IPOXOTUT HEKOTOPOE
KOJIMYECTBO a30Ta. ['paJiMeHT IUIOTHOCTH B HANpaBlCHUH, MEPIECHIUKYISIPHOM IUIOLIAAKE S,
pasen 1,26 kr/m*. ITponecc uaer npu Temneparype 27°C, cpemssis IIMHA CBOOOIHOTrO mpobera
Monekyn azota 107 cm, abdexTuBHBIH muamerp ero monekyn d=3,75-10% cm. Omnpenenuts
BEIMUYMHY KO3(p(dUIIMEeHTa BHYTPEHHETO TPEHUS NpPHU ATHX YCIOBHSIX U KOJIUYECTBO a30Ta,
IPOULIENIIETO 32 YKa3aHHOE BPEMsI uepe3 IIIOIAIKy S.

Bapuanm 1.11.

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

. VineanbHblif ra3 HaxomuTcs B HUIMHIApE, 3aKPLITOM MopiHeM. I'a3 3aHuMaer o6bem V= 10 m>
npu temneparype T=250 K u masnenue 9,8-10* Ila. IIpu nepexosie raza B HOBOE COCTOSHHE,
napieHue nopeicuiock 10 1,0-10° Tla, a o6bem ysenuumnca go 10,5 m>. Bo ckombko pa3s
M3MEHUJIACh MIPU 3TOM CPEIHSS KHHETHUECKas SHEPTUs MOCTYNAaTeIbHOT0 ABMKCHUS MOJIEKYI U
Kakoi oHa crajna?

. Ha ckonpko ymenwimmtes atmocdepnoe aasinenue 100 xlla mpu mogbeme HaOmronatens Haj
noBepxHocThi0 3emin Ha BbicoTy 100 M? Cumutath: uro Temmneparypa 290 K u He usmensiercs ¢
BBICOTOM.

. Koapduuument tenmnonpoBoaHocTy Bo3ayxa mpu temneparype 0°C ¥ HOpMaJbHOM JaBICHHUH
pasen 2.2-102 JIx/(K-c-cm). Onpenenute BelMduHy KO3(QUIHMEHTa TEMIONPOBOIHOCTH HPHU
temrepatype 40 °C u ripu TOM ke JaBJICHUU.

Bapuanm 1.12.

. CKOJIbKO MOIIEKYI PTYTH cofiepkaics B 1 cM® Bo3/yxa B IOMEIIEHHH, 3apSKEHHOM PTYThIO, TIPH
temneparype 20 °C, ecnu naBieHHE NapoB PTYTH NpU 3ToW Temmeparype paBHo 0,645 Ila?
Yucno Asoraapo Na = 6,023-10%° moms™.

2. HauBeposiTHelIIas CKOpPOCTb MOJIEKYJ HEKoToporo rasza vs=1820 m/c. Kakoit aro rasz?
KakoBel cpennss apudmernyeckass U CpeaHSs KBaJIpaTU4Has CKOPOCTH MOJEKYJ, €clu
temneparypa raza 127 °C.

. Koo duument Buyrpernero tpenus azota npu temneparype 0°C paBen

1,68107r/cM ¢. OnpenenuTs 3HaUEHUE CpeHEl TMHBI CBOOOIHOTO Mpobera MoKyl a30Ta IpH
HOPMaJIbHOM JaBJIEHUU.

. IIbuunKy, B3BelIeHHBIE B BO3ayXe, uMeroT Maccy m=10""8 r. Bo ckojibKo pa3 yMeHBIIMTCS MX
KOHIIEHTpaus n npu ysenudenuu Boicotsl Ha Ah =10M? Temneparypa Bosayxa T=300 K.

Bapuanm 1.13.

. B tennousonupoBanHOM muiuHApe noja nopurHeMm HaxoautTcs 20 r. renud. [Ipu O6eckoHeuHO
MEIJIEHHOM MEPEMELICHUH TOPIIHS a3 NEPEBOJUTCS U3 COCTOSHHUSA, KOTOPOMY COOTBETCTBYET
066emM32-10°M° u nasnennem 4-10° Ila B cocrosuue, mpu kotopoMm 9-10° M° u naBnenue
15,5-10°T1a. KakoBa OymeT HambomnbIuas TeMIepaTypa raza B 9TOM IIPOLECCE, €CH JABIEHHE
rasa sBisieTcs JUHEHHON (yHKIHEeH oObema.
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. KakoBa Hanbomnee BeposiTHasi CKOPOCTh MOJIEKYJ Bojopoaa mpu temmeparype 400K?

B kabune Bepronera Oapomerp mnokaspiBaeT naBieHue 90 klla. Ha kakoil BwIcOTE JIETHT
BEPTOJICT, €CIIM Ha B3JIETHOW IuTomIanke Oapomerp mokaswiBaeT aapineHue 100 klla? Cuwurarts,
yTo TeMreparypa Bozayxa 290 K u He uaMeHsieTcs ¢ BBICOTOM.

. Azor Haxonutcs npu asienuu P=10°Tla u temmneparype 10°C. Onpenenute ko>(h(UIHEHTHI
mubdy3un, BHyTPEHHET0 TPEHUS U TEIIONPOBOJHOCTH.

Bapuanm 1.14.

. OmnpenenuTh AaBleHUE CMecCH ra3oB, cocrosiued u3 10 r kucinopona um 10 r azora, KOoTOopble
3aHMMaroT 06beM 20 11 pu Temnepatype 150°C.

. IIpu kakoi TemnepaType CpeaHss KBaIpaTH4yHasi CKOPOCTb aTOMOB I'eius CTAaHET PaBHOU BTOPOM

KOCMHYECKOH CKOpPOCTH U, =11,2 km/c?

Temnepatypa Bomopona 550 K. OmnpenenuTb OTHOLIEHME YHCIAa MOJIEKYJ ATOro Tasa,

KOMIIOHEHTBI CKOpOCTel KOTOpbIX JexkaT B untepsaie ot 3000 o 3010 m/c, k yucity MONEKyd,
KOMITOHEHTBI CKOPOCTEH KOTOPBIX Jiexkat B mHTEpBaje oT 1500 xo 1510 m/c.
. IBa cocyna, o0bemoMm V=1 11 Kax[Iblif, coenuHeHbl TpyOkoil mimuHoi L=10 cMm u miomanasko
TOIEepeYHOro cevenus S =1 cM”. OJMH cOCYl HANOJHEH BJIAXKHBIM BO3AYyXOM, a JAPYTO# CyXuM
Bo3ayxoM. [lpunsB, xoddpdunuent muddysuun mapoB BOIbI B BO3AYyXe NpPU aTMOChHEpHOM
naBneHuu paBHbIM D=0,23 cm’/c u npeHebperas BA3KOCTBIO ONPENEIUTE, YEPE3 CKOJBKO
BPEMEHH Pa3HOCTh KOHIIEHTPALIMiA TapOB BOABI YMEHBIIUTCS B € pas.

Bapuanm 1.15.

. B 6annone o6bemom 10 1 Haxomutcs renuii mox pasnenueM 10°TIa u mpu Temnepatype 27°C.
[Tocne Toro kak m3 OamnoHa Obiio B3sATO 10 T renus, Temmneparypa B OaJUIOH MOHM3WIACH 10
17°C. Onpenenuts faBieHue refus, OCTAIOMErocs B OaaIoHe.

. [I10THOCTH HEKOTOPOrO MHOTOATOMHOTO Ta3a npu Aasnenuu 4-10° Tla cocrapaser 5-107 kr/m>.
Onpenenure CpenHIOW KBAaAPATHUYHYIO CKOPOCTh MOJIEKYJ Ta3a M CPEAHIOI KHHETUYECKYIO
SHEPTrHUI0 MOJIEKYJI B €JMHUIIE 00bEMa AITOrO rasa.

Cuynras, 4TO BO3AyX HA MOBEPXHOCTU 3E€MJIM HAXOJUTCA IPHU HOPMANBHBIX YCJOBHUSX,
ONpeAeNUTh OTHOUIEHHE [aBJIE€HUS BO3AyXa Ha BbICOTE 2 KM K JaBJICHHUIO Ha JHE ILIAXThl
riyOuHoM 2 kM. CuuTas, YTo TeMIlepaTypa BO3yXa OT BHICOTHI HE 3aBHCHUT.

JlaBneHue Bo3ayxa MeXAy CTeHKaMu cocyda Jlproapa mapoBoil (opMbl NMpU KOMHATHOU
temneparype T=20°C pasma P=10° mm.pr.ct. Ilnomans BHYTpeHHe# MOBEPXHOCTH cocy/a
S=600 cm?, paccTosHue Mexkay cTeHkamu d=0,5 cM. OnpeenuTh Maccy KMAKOTO BO3AyXa q =
2,02-10° lx/kr, a ero Temneparypa T>=80 K.

KonTposbnas pabora Ne2

Bapuanm 2.1.
. Cxonpko temors! nornomaeT 200 r Bogopoaa, HarpeBasch oT 0°C o 100°C npu noctossHHOM
nasieHnn? KakoB npupoct BHyTpeHHel sHepruu ra3za? Kakyro pabory coBepiiaer ras?
. Hox neiictBuem BhIcOKOI TemmepaTypsl 40% MoseKkys BOJIOpoAa pacnaiuch Ha aToMbl. Haiitu
yaenbHble TEII0EMKOCTH Cp 1 Cy TAKOT0 YaCTUYHO IUCCOLMMPOBAHHOTO BOAOPO/IA.
. XonoaunpHas MaminHa, padoTaromas Ho nukiay KapHo, mojnep:xuBaer B Kamepe TeMIeparypy
T1=260K. 3a kaxaplii UK MallMHa OTBOJIUT U3 XoJoaAuabHOU KaMepsl Q1=40 x/[x »sHepruu n
nepenaér 3Ty SHEPrui0 OKpykaromen cpeae, uMmeroniend temmneparypy T>=300K. Onpenenute
MOIITHOCTH MOTPEOIAEMYIO XOIOANIBHON MAIIMHOM, €CITN MPOJODKUTENIBHOCTD IUKIa t=1.5c.
. Kamens maccoii 10 xr ynan ¢ BeicoTel 20 M Ha 3emiro. Temmeparypa KaMHS U OKPYKAFOIIEH
cpenpl 20°C. Onpenennuts N3MEHEHNE DPHTPOIMH CUCTEMBI KAMEHb-3EMJIS.

Bapuanm 2.2.
. BBIUMCITUTB OTHOIIEHUE TEIIOEMKOCTEH y=Cp/Cy TSI CMECH 3 MOJIb aprOHA M 5 MOJIb KUCIOPOAA.
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. IIpy U3MeHEeHUN COCTOSIHUSI KHCIIOPO/a B MOIUTPONUYECKOM MPOLECce YaelabHasi TEII0EMKOCTh
aroro rasza 0,3 kJ[x/(kr-K). Macca kucnopozaa 4 kr. Onpeaenuth COBEPIICHHYIO padoTy, €cliu
HavalbHbIE TIApaMeTPhl — JaBICHUE U TEMIIEPaTypa COOTBETCTBEHHO paBHbI 5-10°TIa u 350 K u B
paccMaTpuBaeMoM Ipoiiecce Kk ra3y 0110 nojaseneHo 100 k/[x TerioTsl.

. OIMH MOJIb WJI€aIbHOTO JIByXaTOMHOIO rasa, Haxojsuierocs mnoj aasienuem 0,1 Mlla npu
temneparype 300K, HarpeBatoT npu nocrossHHoM o00béMe 10 aasieHus 0,2 Mlla. Ilocne atoro
ra3 U30TEPMHUUYECKU PACIIUPHIICA 10 HAYAIbHOTO JaBJICHUS M 3aTeM M300apruecKu ObLT CKaT 10
HayanpHOTO o0OBeMa. Haueptuth rpaduk mnukia. OmnpeaenuTs TeMIepaTypy rasa s
XapaKTEPHBIX TOYEK LUK U ero Tepmudeckuit KII/I.

Ornpenenutb W3MEHEHUE SHTPOMNHUH, MPU H3OTEPMUUECKOM CKAaTHH, | MOJb KHCIOpOAa OT
o0vema Vo 1o o0béMma 1/3 Vo.

Bapuanm 2.3.
. Cmemano m;=40 r Bogopoaa (Hz) ¢ my=32 r kucnopoaa (O2). YaenbHbIe TEIIOEMKOCTH 3TUX

ra3oB COOTBETCTBEHHO pAaBHBI: CP(H2)=14,2~103I[>K/(KF-K) u Cp(02)=912 Jx/(xr-K).

Onpenenure yneiabHy0 TeI10eMKocTs cmecu Cp.

. Pactmmpsisice, 1 Monb Bogopoa coBepmmi padboty paBayro 10 J[x. Kakoe KOmu4ecTBO TEIIOTHI
OBLJIO MOJIBEJICHO K ra3y, eCJM ra3 paciupsuics: a) u300apuuecku; 0) U30TEPMHUUECKU.

. Bomopox maccoit 100 T ObIT M300apUYECKH HATPET TaK, YTO OOBEM €ro YBEIHYMJICS B N pas,
3aTeM, BOAOPOJ ObLI M30XOPHUYECKH OXJIAXKAEH TaK, 4TO JABJIEHHWE €r0 YMEHBIIMIOCH B N pas.
Haiitu uamenenus suTponuu i n=3.

. Maxpockonuueckas cuctema norsomaer AE=102° JIx suepruu. IIpu 5TOM YHMCIO JZOCTYITHBIX
cocTosiHuM cucteMbl yBennunpaercs Ha 10%. KakoBa temneparypa 3Toil cCHCTEMBI.

Bapuanm 2.4.

. Ha ckosbko Gosble TemoTel Hy>)KHO cooOuuTh 12 r kucnopoaa (O2), 4ToObl HarpeTh €ro ot
20°C nmo 70°C, mpu MOCTOSHHOM JaBJIEHWH, Y€M JJIsl HarpeBa 3TOM Macchl KHCIOpoja IpH,
MOCTOSIHHOM 00bemMe?

. Hexotopast Mmacca JByXaTOMHOTIO ra3a Io/IBepraeTcs CxKaThio: OJIUH Pa3 U30TEPMUYECKH, APYroi
pa3 angmabarHo. HauanbHbIe Temmeparypa U JaBjeHHE C)KMMAeMOoTro raza o0a pa3a OJMHAKOBEI.
Koneunoe naBnenue oba pasa B n pa3 6onblie HayanbHOro. Haliiure oTHomeHue paboT cxxaTus
npu anabaTHOM U U30TEPMHUYECKOM Tpolieccax. Paccmorpure cinydau: a) n =2; 6) n = 100.

. B pe3ynbrate kpyroBoro mporuecca ra3 copepuims paboty A= 1 J[x u nepeman oxJaauTeNto
teroty Q=4,2 JIx. Onpenenure TepMUIeCKUil KOAQPHUITUEHT MOJIE3HOTO NEUCTBUS 1 IUKJIA.

. Kucnopoa maccoit 2 kr yBeauuui cBoil 00beM B n=5 pa3, OJlMH pa3 U30TEPMHUECKH, IPYToil -
aguabatuuecku. KakoBo OyneT u3sMeHeHHe SHTPOIUU B 3TUX JIBYX Clydasx?

Bapuanm 2.5.
OmuH rpamm kuciopona (ra3 wuaeanbHbli) HarpeBaercs oT 10°C nmo 60°C pasnuyHbBIMH
criocobamu: a) m3obapuueckw; 0) wm30xopuyecku;, B) amuabatudecku. 1. Ilpoeputh st
yKa3aHHBIX MPOLIECCOB TEOPETHUECKOE MOJIOKEHUE O TOM, YTO U3MEHEHHE BHYTPEHHEN SHEPTHH
UJEaNbHOTO Ta3a HE 3aBUCHUT OT Ipollecca IMepexoaa, a 3aBUCUT TOJIBKO OT HadyalbHOM M
KOHEYHOH TemmepaTypsl. 2. OnpenenuTh U3MEHEHHE BHYTPEHHEH YHEPrUHM KHUCIOpOa MPU €ro
HarpeBanuu ot T 1o To.
Jlsis HEKOTOPOro MOJUTPOMHYECKOro Ipolecca, B KOTOPOM y4acTBYeT MHOTOATOMHBIM ras,
nokasarenb nonutporsl n=1,7. KakoBa MoJisipHas TEIJIOEMKOCTh T'a3a B 3TOM Ipoiiecce?
. Jlen maccoit 2 kr mpu temmeparype 0°C ObLT mpeBpalieH B BOAY TOW K€ TEMIEpaTypbl HIpH
oMoy napa, umeromiero temreparypy 100°C. Onpenenuts Maccy M3pacXxoJOBAaHHOTO Mapa.
KakoBo u3aMeHeHne SHTPOIUU CUCTEMBI JIET] - TIap NP TastHAH Jbaa?
. OguH MONb MIEabHOTO JIBYXaTOMHOTO ra3a COBEPIIMJI LMKJ, COCTOSALINI M3 JIBYX H30XOp H
nByXx n300ap. Hanmenbmmii 00beM Vimin=10 71, Hanboabmuii Vmax =20 J1, HAUMEHBIIIEE 1aBIICHUE
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Pmin=246 klla, nauboinpiiee napneHue Pmax=410 klla. Haueptuth rpadux muxma. OnpeaenuTsb
temnepatypy T rasa s xapakTepHbIX TOUYEK KA U ero Tepmudeckuid KIT/ n.

Bapuanm 2.6.

. OTHOLIEHNE MOJIIPHBIX TEIUIOEMKOCTEH Ui ABYyXaTOMHOro rasa y= 1,4. Onpenenure yneiabHble
terioemMkocT Cp u C: a) kucnopoja; 0) a3ora.

B derpipexTakTHOM JBUTAaTENEe JM3ENS 3aCOCaHHBIA arMochepHbIi Bo3ayX B oObeme 10 i
noasepraercss 12 - kparHomy cxaTtuio. HavanpHOoe naBieHue - atmochepHoe, HadalbHas
temriepatypa 10°C. Ilpomuecc cxaTust agnabatudeckuii, ra3 uacabHbld. OnpeneTuTh KOHEYHOE
JlaBJIeHUE, KOHEUHYIO TEMIIEpaTypy U paboTy CHKaTus.

. Cmemrano 5 kr Boasl npu temriepatype 280 K ¢ 8 kr Boasl ipu temneparype 350 K. Hatitu: 1)
TEMIIEPATYPY CMECH; 2) U3MEHEHHUE SHTPOIINH, IPOUCXOAIIEE [TPU CMELIEHUU.

. Uneanbnsiii ra3 coepmaet mukia Kapno. Temneparypa narpeBatens Ti1=470 K, temneparypa
oxmagurens T3=280 K. IIpu nzorepmuueckoM pacmmpenuu ra3 copepmaer padory A=100 JIx.
Omnpenenuts Tepmudeckuiit KI1J] nukia, a Takxke TerioTy Qz, KOTOPYIO ra3 OTAAET OXJIAIUTEII0
IIPU U30TEPMHUUECKOM CIKATHH.

Bapuanm 2.7.

. JlIsg TpexaTOMHOTO rasa, MMEIOIIETO YAEIbHYI0 TEMJIOEMKOCTh MPU MOCTOSHHOM JaBJICHHH,
Cp=725 Ix/(kr-K). Ompenenure: a) MOJSIPHYFO Maccy 3TOTO Ta3a: 0) OTHOIIEHHWE MOJISIPHBIX
TEIJIOEMKOCTEN.

JlBa Mons wumeanbHoro rasa npu gasnenun 10° Ila u temmeparype 20 °C, o6patumo
M30TepMUUEcKH cxxuMaeTcss 10 Aapienus 10° ITa. Ompenenuts paGoTy, COBEPIIEHHYIO HAaj
ra3oM B IPOIIECCE €ro CHKATHUS.

. I'a3 coBepmaet nukin Kapuo. Temneparypa oxmanurens T>=290 K. Bo ckonbko pa3 yBenuuurtcs
KIIJI nukna, ecnu temneparypa Harpesarens nossicures or T1'=400 K no T1"'=600 K?

. CmemanHo m1=5 kr Boxel npu temneparype T1=280 K ¢ mx=8 kr Boael mpu temmeparype
T2=350 K. Haiitu: 1) Temnepatypy 6 cmecu; 2) uzameHenue AS 3HTpONHUM NMPOUCXOAAIIEE MPU
CMEIINBaHNH.

Bapuanm 2.8.

. [Ipu monmuTpOnuYecKOM pactuIupeHu | MOJIb U1eaTbHOTO OJJHOATOMHOIO Ta3a €ro TeMIeparypa
ymenbinaercs Ha 1K. [Tokazarens monutponsl n=1,5. Onpeaenure: a) MOISIPHYIO TETLIOEMKOCTh
rasza B 3TOM Iipoliecce; 0) KOJIMUECTBO TEIUIOThI, OTTAHHOM WJIM MOJIyY€eHHON Tra3oM; B) padory,
COBEPUIAEMYIO Ia30M.

. HexoTopoe KOJIMUeCTBO MEalbHOIO BO3LyXa HYXKHO CKaTh oT aapienus 10°- rlla 1o nanenus
10°- rlla. Cp/Cy=1,4. OnpeaenuTs aHAIMTUYECKHU, KAK BBITOJHEE BECTH CKATHE aAHa0aTHYECKH
WJTH U30TEPMHUYECKH, T.€. TIPU KaKOM CXKaTHUU OyJeT 3aTpadeHa MeHbIas padoTa.

. I'a3 coBepmaer nukin Kapuo. AbcomoTHast Temnepatypa T HarpeBarelns B TPH pas3a BbIIIE, YeM
temriepatypa T» oxmagutens. Harpesatens nepenan rasy remnotry Qi=42 x/[x. Kakywo paboty
A cosepmmi ras?

. Kycox npma maccoit m=200 r, B3saTbIit pu Temmneparype t1 = -10 °C, 6bu1 Harpet g0 t2 = 0°C u
pacruiaBieH, Iocie 4yero obpaszoBaBmiascss Bojaa Obuia Harpera go TemmepaTypsl t3 = 10°C.
Onpenenutb u3MeHeHUe AS SHTPONUH JIbJIA.

Bapuanm 2.9.

. B monuTpomnHOM mporiecce 3HTPOIUS OJHOTO Kr azoTa yBenuuwmiaach Ha 140 J[x/K: npu stom
TeMnepaTypa raza usmenuiach ot t; =20°C no t =120°C. OnpenenuTh nokazaTesib NOJIUTPOIIbI.

. Hexoropas macca azora mpu napienuu 10° Ila umena oOobeM 5 1, a npu aasienun 3-10° ITa
o0bem 2 1. Ilepexos U3 MEpBOro COCTOSHHUS BO BTOPOE NMPOUCXOAMI B JBa dTara: cHayaja 1o
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H30XO0pe, 3aTeM mo H3o0ape. ['a3 cuutare uaeanbHbIM. OnpenenuTh KOJIMYECTBO TEIJIOTHI,
M3PACXO00BAHHOE TP MEPEXO0JIE€ U3 IIEPBOTO BO BTOPOE COCTOSTHUE.

HarpeBarenp TeruioBoii Mammebl, pabotaromie mo oOparmmomy 1ukiny KapHo, umeer
temnepatypy 200 °C. KakoBa Temneparypa oxjaguTess, eclid 3a cueT Kaxaoro 1 x/[x Tera,
MOJY4eHHOTO0 OT HarpeBarens, MamuHa cosepiaer pabdory 170 Jx? IlorepH Ha TpeHue u
TEIJIOOTJA4Yy HE YUYUTHIBAIOTCS.

. Haiitu n3menenune AS sHTponuu mpu H300apUUYeCKOM pACIIMPEHUH a30Ta Maccoil m=4 r ot
o0wvema Vi =5 11 10 o0bema V2=9 1.

Bapuanm 2.10.

Uemy paBeH T[OKa3aTelb TMOJUTPOINBI JUIS OJHOATOMHOIO Tas3a, B aJua0aTHYeCcKOM,
U30XOPUYECKOM, H30TEPMHUYECKOM U H300apUUECKOM IMPOIECCAX.
. B 6amone o6pemom 500 1 HAXOIUTCS BO3AYX O] IaBJICHUEM 50-10° Ia, TeMmmepaTrypa Bo3ayxa
B 0aJulOHE paBHA Temreparype okpyxkaromei cpeabl t=20°C. Kakyro MakcHMaibHYIO paboTy
MOJKET COBEPIIMTH CXKATBIA BO3IyX NPU €ro U30TCPMUUYCCKOM paciiupeHuu? ATMocepHoe
JIaBJICHUE PaBHO 10° IMa.
. Haumenbmuii o0bem rasa, copepiatotero 1ukia Kapuo, Vi = 153 1. Onpenenuts HanOOoMbIIHiA
o0veM Vi ecnu o0beM raza B KOHIIE M30TEPMHUYECKOTO pacimmpeHus V,=189 1, a B KoHIe
nu3oTepMuyeckoro cxatus V4 =600 1.
. Halitu u3menenue sHrponuu npu norpyxenun 100 r xenesza, Harperoro a0 300°C B Boay
maccoii 1 kr. mpu tremmeparype 15 °C (yaenbHas termioeMkocts Cre =460 JIx/kr K).

Bapuanm 2.11.

. Beruncnuts ynenbHsle TermoeMkoctd Cy u Cp: 1) remusi; 2) Bogopoaa; 3) yriaeKucioro rasa,
IIPUHKUMAsL 3TH Ta3bl 3a U/I€aIbHbIE.

. JlBa MOl KHCIIOpPOAA OYEHb MENJIEHHO NEPEBOIAT M3 cocTossHMs 1 B cocrosiHue 2. Kakoe
KOJIMYECTBO TEIUIOThl HEOOXOAMMO MOJBECTH K rasy, €cid B KOOpAMHATaX JaBJIEHHE-00beM
nporecc u3o0paxaercs npsMoi auHued. B coctosHumM 1 ra3 xapakTepusyercsl mapameTpamMu:
nasnenueM 10° ITa, o6bemoM - 24,6-10 M, Temnepatypoii - 300 K, a B cocTosHuy 2- naBaeHue
B 3 pa3a 6oJblie, a 00beM B 2 pasza GosblIe.

. Huxn KapHo ocymectBasercs B untepsane temneparyp Ti1 =600 K u T, =200 K. /[aBienue B
KOHIIE U30TE€PMHUUECKOI0 PACIIMPEHUS U B KOHIIE a1nadaTHUeCKOro CKaThs OJMHAKOBBI U PABHbI
P=2-10° Tla. PaGounM Temom sBisieTcs Bo3ayX. ONpenenuTe NapaMeTphl TOYEK IHKIA W
MOJIE3HYIO paboTy, coBepiIaeMyto | K Bo3ayxa 3a IUKJI.

. B mporecce moauTponnueckoro pacumpeHus Bo3ayxa K Hemy 0bu10 noaseneHo 90 kJIx Terna, u
BCE K€ ero Temreparypa cHuszmiach oT t1=25°C mo tr= -37°C, Macca Bo3zayxa m=4 Kr,
HavyanbHOE aaBieHume Bosmyxa P =4-10° Ila. Onpejenure H3MEHEHHE JHTPONMU B JTOM
IpoLEeCCeE.

Bapuanm 2.12.

. YTIeKkucnbIi ra3, HadajapHas Temneparypa koroporo 360 K, annadatnuecku cxumaercs no 1/20
CBOETO IEpBOHAYAIbHOTO o0beMa. OnpeaenuTb HW3MEHEHHE BHYTPEHHEH »JHEprum u
COBEPIIICHHYIO MPU ITOM paboTy, eciu Macca raza 20 T.

. Onpenenuts Teriory Q, He0OXoIMMYIO AJIsl HarpeBaHus Bojgopojaa, Mmaccoit 100 T na AT=200 K,
€CJIM HarpeBaHue MPOUCXOAUT: 1) MU MOCTOSHHOM 00beMe; 2) MPH MOCTOSHHOM JaBJICHUU.

. neanbHbIi MHOTOATOMHBIN a3 COBEpIIAET IMKJI, COCTOSIIMN U3 JABYX M30XOp U JBYX H300ap,
puyeM HaumOoJblllee 1aBJIeHHe Ta3a B J1Ba pa3a 0oJibllle HAUMEHbILEro, 8 HanOOJBIINI 00bEM B
4 pa3a Oonpiie HauMeHbIero. Onpenenuts Tepmuueckuit KILJI nuxia n.

. B MegHoM kanmopumerpe Maccoil 1 kr copepxkurcs Boga npu temmneparype 7°C. Macca Boas 3
Kr. B xamopuMerp nmorpy3win Kycok amoMuHus maccoi 0,5 kr, umeromui temneparypy 77°C.
HaiinnTe n3meHeHne >HTPONKUHU IPU YCTAHOBJIECHUH PAaBHOBECHOW TEMIIEPATYPHI.
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CHZO =4,19 10® Ix/xr-K; Cai=0,89-103 Jx/kr-K; Ccy =0,994-10° JIx/xr K.

Bapuanm 2.13.

. Bnaxxupiii Bo3ayx conepxkut 20% BoasHoro napa. IlpuHumas cyxoil Bo3ayX 3a JBYXaTOMHBIN
ras ¢ MonsipHO# Maccoii 29-107 Kr/Monb, ompenenuTe: a) yAenbHYIO TEMI0eMKOCTh BIAXKHOTO
BO3/1yXa IpU MOCTOSHHOM 00beMe; 0) OTHOLIEHHE MOJISIPHBIX TEIUIOEMKOCTEH .

. [llonmuTponuueckuii mporecc MOXeT ObITh MPEICTaBICH NPSIMOM JIMHUEH, TPOAOIDKEHUE KOTOPO
IPOXOJAUT Yepe3 HayaJlo KOOPAMHAT Ha IJIOCKOCTH JlaBieHue-o0beM. HavanbHble naBieHus U
o6beM rasa pasusl 4-10* ITa u 10~ m>. Macca rasa paBna 1 mMomb. B pesynbraTe pacumipeHus
ra3a ero oobem yBenuuuics B 3 paza. Onpenenuts padboTy rasa. ['a3 - 1ByXaTOMHBIH.

Kakasg yacTp KojMuecTBa TEIUIOTHI, MOABOAMMON K HAEaIbHOMY ra3y IpH H300apu4ecKoM
npoliecce, pacxoyeTcsl Ha yBeJIMUeHUE BHYTPEHHEH SHEpruu rasa u Kakas 4acTh - Ha padoTy,
COBEPIIAEMYIO0 ra3oM IpU PACUIMPEHHM, €CJIM ra3: a) OJHOATOMHBIH; 0) IBYXaTOMHBIH; B)
MHOI'OaTOMHBI.

. Haiitu u3menenue surponuu npu HarpeBanuu 100 r Bogsl ot 0 °C go 100 °C u nocneayroiiem
IIPEBPALEHUH BOJIbI B IIap TOM K€ TEMIEpaTypBhl. CHzo =4,19 10° JIx/xr-K; L.=2/3 MJ[x/kr.

Bapuanm 2.14.

. Kucnopon maccoii 2 kr 3anuMaer oobem 1 M> W HAXOIUTCS MOX JAaBiicHHeM 2 at™M. I'a3 GbLI
HarpeT CHayajia IpH MOCTOSHHOM JIaBJIEHHH 70 00beMa 3 M° , a 3aTeM IIPU MOCTOSHHOM 00beMe
1o naBieHus 5 atM. HaiiTu Temnoty, nepegaHHoro razy, isMEeHeHHe BHYTPEHHEH YHepruu raza u
coBepIIeHHYI0 UM padoty. [TocTpouTs rpaduk mpomeccos.

. Haiitn otHomienne Cp/Cy- 11 cMecu razoB, cogepkanux mi = 10 r renus 1 my=4 r Bogopoja.

. BpuncnuTh U3MeHEeHUsI SHTPOIMUHU MPU CMEIIEHUHU OJHOATOMHOIO HJICaIbHOTO ra3a Macchl mi,
MMEIOIIETr0 HavyanbHble Temneparypy Ti1 W nmaBieHue Pi M JAByXaTOMHOro raza Macchl moy,
MMEIOILIETO HavaJdbHbIe TemMneparypy T2 u gaBnenue P2. MonsipHbie Macchl L U Lo.

B pe3ynbrare M30XOpHMYECKOro HarpeBaHusi Bogopoaa maccoil m=1 r, gaBneHue P rasa
YBEJIMYMIOCH B 2 pa3a. Onpenennuts u3MeHeHne AS 3HTpOInY Tasa.

Bapuanm 2.15.

. Pasznocth yznenpHBIX TeroemMkocTel Cp-Cy HEKOTOPOro JIBYXaTOMHOIO rasa, MpH HOCTOSTHHOM
JTABJIEHUH U MOCTOSIHHOM 00b&Me paBHa 260 J[x/(xr-K). Haiitu maccy kmiomons [ raza u ero
yaenbhbie TeroeMkocT Cp u Cy.

. B numnunape mox mopmHeMm HaxoautTcs Bojopod Maccoil 0,02 xr mpu Temmepatype 27°C.
Bonopon Havan pacumpsTcs aainabaTuyecky, yBeJIMYUB CBOM 00beM B 5 pa3 u 3aTeM ObUT CKaT
M30TEPMUYECKHU, TIPUYEM 00HEM ra3a yMEHbIIWICA B 5 pa3. HaiiTu coBepiieHHyt0 ra3zoM padorty.
. Ilpu coBepuenun nukina KapHo, raz nomyunn ot HarpeBarens 17 k[ sHEpruu u coBepiui 6
k/[x paboTel. Bo ckonbko pa3 TemrepaTypa HarpeBartes Bbllle TEMIIEpaTyphl XOJ0IUIbHUKA.

. Pabounm Ttenom B muxine Kapno siBisiercss Bo3nyx, macca koroporo m=8 kr. CocrosHue 1
xapakTepusyercs napamerpamu pi= 20-10° ITa u T;=500 K, a cocTosaue 3 - mapameTpamu p3=3
10* TIa u T3=250 K. OnpejmenuTh: M3MEHEHHME SHTPONMM HArpeBaTells U XOJOIWILHUKA,
K02 PUITUEHT TI0JIE3HOTO IEHCTBHUS.

Kontpoabnas padora Ne3

Bapuanm 3.1.
. OgrH MO HEKOTOPOTO Ta3a HaxoauTcs B cocyae oobemom 0,25 1. Ilpu temmeparype 300 K
nasnenue raza 90 at™., a mpu 350 K nasnenne 110 arm. Halitu nocrosinusie Ban-/lep-Baanbca
JUTSI 3TOTO ra3a.
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. Kak BeMKko MOBEpXHOCTHOE HATSXKEHUE G JKUJKOCTHU, €CIIU METJISI U3 PE3UHOBOIO LIHYpPA TTUHOM
L c momepedHbIM cedyeHHEM S, TMOJOXKEHHas Ha IUIEHKY J3TOH JKUAKOCTU pacTsSHyJlach B
OKPYXHOCTh pajmyca R mocrie Toro, kak mieHka ObU1a MpoKoJIoTa BHYTpH neTinu? CYuTarh, 4To
IIPU MajbIX PaCTSDKEHHUSAX ISl PE3UHBI CIIpaBeauB 3akoH ['yka u moaynb FOHra pe3unsl paBeH
E.

. Haiitu Bec 1 M® Bnaxknoro Bosayxa npu Temmneparype 29 °C, OTHOCHTENIbHOM BiaxkHocTH 60% U
HOpMaTbHOM faBineHuH. (Puac(29°C) = 4,23-10° Ia).

. Ocmotuueckoe naBieHue pactBopa npu temrneparype 27 °C pasHo 0,2 Mlla. Ckoibko yacTui
PACTBOPEHHOrO BELIECTBA HAXOJUTCA B pacTBope 00beMoM 1 M>?

Bapuanm 3.2.

. Kakomy naBnenuro He00X0AMMO MOABEPTHYTH YIIEKUCIbIA ra3 npu temmeparype 300 K, yTo6st
€ro IIOTHOCTh OKa3asiach paBHOU p=500 r/n? PacueTr mpoBecTH Kak JjIsl U€aTbHOTO rasa, TaK 1
a1 rasa Ban-nep-Baanbca a=0,361 H-m*/momnn?; b=4,28-10m>/Monb.

. OnpenenuTs npupalieHue S3HTPONUHU IIPU IJIABJIEHHUHU JIbJa B KOJUYECTBE | MOJIb, €CIIM U3BECTHO,
YTO TpHU YBEIMYEHUU BHeEIIHero naapieHuss Ha 10 Mmna, TemmepaTypa IUIaBIEHUS JbJa
n3Mmensiercsa Ha 1 K.

. Onpenenuth AaBieHUE BO3MyXa (B MM. PT. CT) B BO3AYIIHOM my3bIpbke auamerpom 0,01 mwm,
HaxozsmeMes Ha riayouHe 20 cM 1moJ MOBEpXHOCThIO BOAbl. BHemHee naBienue 765 MM.pT.cT.
[IpUHSATH MIIOTHOCTH BOJIBI p=103 Kr/M> a MOBEPXHOCTHOE HATsKeHUE BOJIbI 70- 107 H/m.

. OTHOCcuTeNnbHAsT BIAXKHOCTh BO3ayxa npu temmeparype ti=15°C, paBHa 70%. Kakoii craner
OTHOCHUTEIIbHAs BIAXXHOCTh, €CIU TemmepaTypy MoBbicHTh 10 30 °C u 00beM MpH 3TOM
yYMEHbIIUTCS B 2 pa3a’?

Bapuanm 3.3.

. TIpu temneparype T=310 K 1 kmoJib a30Ta 3aHuMaeT 00beM V=2,5 M°. crosb3ys KpUTHYECKHE
napaMeTpsl a30Ta, ONPEEIUTh JaBICHUE.

P=33,9-10° Tla; Twy=126,1 K.

. PasHOCTB yzienbHBIX 006eMOB Jibaa M Bozibl ipu 0°C mpubmmM3uTeabHo paBHo AV=9,1-102cm’r .
Ucnone3ys ypaBuenne Knaneitpona-Knaysunyca, onpenenure i3MEHEHUE TOYKH TUIABJICHUS JIbIA
TIpY yBeNHMYeHNH JaBienus Ha AP=10"Tla.

IIpn kakon Temmeparype T remuit B ombite [Ixoynsg-ToMcoHa HayHET OXJIAKAATHCSA, €CIIU
U3BECTHO, YTO KpUTHUecKas TeMmmeparypa renust Tep=5,1 K? Cuurare, 4to cocrosiHue remnus
ONMCHIBAETCs ypaBHeHHEM Ban-nep-Baansca.

. CTeKIIIHHYIO KanWUISIPHYIO TPYOKY, BHYTpeHHUN nuameTrp kKotopoit di=1,5 M, a nimuHa L=20 cwm,
OIyCKAalOT B TOPU30HTAJIBLHOM MOJOXEHUU B pTyTh. IIpu 3TOM HMMeronuecs B TpyOke BO31yX
MOJIHOCTBIO ocTaeTcs B Hell. KakoBa juinHa cTonbuka Bo3yxa B TpyOKe Iocie ee MOrpyKeHUs B
pryTh Ha r1youny h=10 cm? KpaeBoii yron 6=138°. /laBneHue Bo3gyxa HOpMaJIbHOE.

Bapuanm 3.4.
Haiitn um3obapuyeckuii koapdunueHT o0beMHOro pacmupeHus raza Ban-nep-Baanbca mpu
3aJJaHHOM 00beMe, TeMIiepaType 1 MomnpaBkax K ypaBHeHHI0 Ban-nep-Baansca.
Haiitn ynenpHbIE 00beM BonasHOro mapa L, npu 100°C m HOpMaNbHOM JAaBJIEHHUM, €CIIU
W3BECTHO, YTO MpH AaBiIeHUH 735,5 MM.pT.CT. TeMmieparypa KulleHHs Bojabl paBHa 99,1°C.
VY nenwbHas Terora napoodpazosanus npu 100°C q=539 kan/r.
. Karmuta pryrn maccoit 1,36 T BBereHa MeXy TOPU30HTAIBHBIMU NapAJIEIbHBIMUA CTEKJITHHBIMA
wiacTuHaMu. Kakyio cuily cienyer MNPHIOXKUTbh sl TOro, 4ToObl PacCIUTIONIUTH Karulio 10
tonuHbel 0,1 mMMm? CuutaTh, YTO PTYTh aOCOJIOTHO HE CMauyuBaeT CTeKIO. Gpr=0,5 H/M;
ppr=13,6-10° /3.
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. Beruncnuth ynenbnbie Termmoemkoctu C, kpuctamioB Hatpust (Na), nukens (Ni) u cBunma (Pb)
npu temnepatrype T=2 K, npumensss 3akon J[lronoHra u I[ITM W KBaHTOBYIO TEOPHIO
tertoeMKkocTu Jlebas.

Bapuanm 3.5.

Boeruncnute u3 ypaBHeHus Ban-nep-Baanbca naBnenue yriekucioro rasa maccel 1,1 kr,
3aKJTFOYEHHOTO B OayioHe emMkocThio 20 1 mpu temnepatype 13°C. CpaBHUTH pe3yabTaThl IS
YIJIEKHCIIOro ra3a ¢ JaBjeHHEM, PACCUMTAHHBIM Kak JJis MjeansHoro rasa. (a=3,6 H-m*/mons® u
b=0,043 1/mMo0B).
. Halitu BbIpakeHue [U1 BHYTPEHHEW SHepruu n Mousied raza Ban-nep-Baanbca, TeIuoeMKoCTb
koToporo Cy He 3aBUCUT OT TeMIIepaTyphl.

Onpenenutb M3MEHEHHUE CBOOOJHOW HHEPrUUM MOBEPXHOCTH MBUIBHOTO MY3BIpS MpHU
M30TEPMUUECKOM yBEINUEeHNH ero o6bema oT 10 em® 10 20 em® (6=40-10"H/m).

OnemeHTapHas syelka KpucTaila MEAM - IpaHElEeHTPUpOBAaHHBIM kyO. Hailtu nuHeHbIN
KOA(G(UIIMEHT TEIJIOBOIO pAaCIIMpPeHHs] MOHOKpHCTaula Meau, eciu Moayins HOura

E=12,3-10'°H/m? u mnotHocts p=8,9-10% kr/m’.

Bapuanm 3.6.

. B cocyne comepxxutcst 1 monb raza. Ero naBnenue B 20 pa3 00iplie KpUTHYECKOTO JIABICHUS, A
00BbEM paBeH IOJIOBUHE KPUTHYECKOro oObema. Ompenenure OTHOIIEHUE TeMIepaTypbl 3TOro
raza K KpUTHYECKOW TemIepaType.

. YKCycHasl KHCIOTa MpH aTMOC(EPHOM J[aBICHUM IJIAaBUTCS Mpu Temieparype t = +16,6°C.
Pa3zHOCTh y/elbHBIX 00BEMOB KUIAKOH M TBepmoii (az Av=0,16 cm’/r. Touka maBjieHus
cmenaercss Ha AT=1 K npu usmenenuun nasnenus Ha AP=41 atMm. HaliTu yzaenbHyr TEmioTy
IUIaBJICHUS YKCYCHOM KUCIIOTBI.

Kakyio paboTy Hago coBepuIUTh, 4YTOOBI BBIAYTH MBUIBHBIM MY3bIph paguycoM 5 cm?
KoadduumeHnt mnoBepxHOCTHOro HatskeHHst MbuibHOM Boasl 0,04 H/M. Cumrath mporecc
BbIIyBaHUS U30TEPMUYECKUM.

. 3BecTHO, uTO uncino V' Moiel pacCTBOPEHHOIO caxapa coCTaBiseT 3% OT YKclia V MOJIEH BOJIBI.
JlaBneHue HaCBIIIEHHBIX MapoOB BOJBI IIPU paccMaTpuUBaeMoi Temreparype coctaBisieT Po=2,66
klla. HaiiTn naBieHue mapoB BOJABI HAJl pACTBOPOM caxapa.

Bapuanm 3.7.

OmuH KMOIb Kucrnopona 3anuMaer oobeM 0,056 M° mpu naenenun 920-10° Ila. Haiitu
TEMIEPATypy Tras3a, IOJb3YysACh ypaBHEHMEM BaH-nep-Baanbca B IpPUBEAEHHBIX BEIMYMHAX
(kpuTHYECKHe NaBJIeHME M TeMIepaTypa kucaoposa -5-10° ITa u 154 K).

. PomOuueckas cepa npeBpaiaercst B MOHOKJIMHHYIO 1ipH t=96,5°C. TIpu atMmocdepHOM AaBieHUH
ylenabHas TeruioTa mpespatieHus q=2,2 kain/r. Ckadok yJenbHOro oobema cepbl npu Gpa3zoBoM
npespaniennn Av=0,014 cm?/r. Haiitu cMemenne AT oT Touku (a3oBOro mepexoja cepbl IpH
W3MEHEHNN aaBiieHus Ha AP=1 atm.

. JlepeBstHHas nanouka anuHOM 4 cM. IlnmaBaer Ha moBepxHocTH BOIBL. Ilo 0omHY CTOpOHY OT
NAJIOYKH OCTOPO’KHO HAJIMIU MBUIBHBIA pacTBOp. C KakUM YCKOPEHHEM HAUMHAET JBUIaThCS

3

naimoyka, ecau ee macca 1 r. ComnpoTUBIEHHUE BOJbI HE YYUTHIBATh. CSHzO=7,4-10‘2 H/wm,

ompr=4-102 H/m.
Jlo xakoii TemmepaTypbl ObUI HArpeT HACBHIIIEHHBIA Tap, HAXOMAILIUICS TMPH TeMIepaType
t=50°C, ecnu 1aBieHUE €r0 YBEIUYUIIOCH B 8 pa3?

Bapuanm 3.8.
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. Ilpn temneparype 27°C mpoUCXOOUT M30TEPMUYECKHI pacliupeHue 1 KMoap Kuciaopoga oOT
obbemMa Vi=1 M> 10 o6bema Vo=5 M. OmpenenuTe mpHpalieHHe BHYTPEHHEH >HEprum rasa,
paboTy COBEPIIECHHYIO Ta30M U KOJIMYECTBO MOTJIOIIEHHON TEIUIOThI, CUMTAas ra3:a) uicalbHbIM;
0) momuuHSIOIMMCS ypaBHeHHIO BaH-nep-Baainbca.

. KakoBo mpupaiienre temneparypbl Kycka JbJa, HaXOJSLIErocs MPU HOPMAIbHBIX YCIOBHSX,
ecnu ero aawabatHo cxath A0 gaBieHus 10 MIIa? Kakas mons maccel Japaa MpU 3TOM
pacruiaBuTcs?

. Kakyro cuity Hy>KHO MPUJIOKUTH K TOPU3OHTAILHOMY aJTIOMUHUEBOMY KOJIBIY BbICOTON 10 MM, €
BHYTpEHHUM JuamMeTpoM 50 MM M BHEIIHUM JUaMETPOM 52 MM, YTOOBI OTOpPBaTh €ro OT
noBepxHOCTH BOJBI? Kod(h(HIMEHT MOBEPXHOCTHOTO HATSKEHHs BoAbl paseH 70-10° H/m,
pa=2,7-103 kr/v’.

KakoBo oTHOIIEHHE [JIMH >KEJIE3HOr0 M MEAHOro crepxkHeil mpu temmeparype 0°C, eciam
pPa3HOCTb UX JIJIMH MPH JI000M TeMIieparype oJiHa U Ta xKe?

Bapuanm 3.9.
Kpurtnueckas temmeparypa yriekuciorsl paBHa 31°C, kputuueckoe aaBieHue 73 aTMm.
Omnpenenuts kputuueckuii 00bem 1 moms CO».
Ompenenuthy Temrneparypy IuiaBieHuss jgpaa npu gasienun 1,0 Mlla. Cuurats, 4TO TIpH
u3MeHeHuu AasneHus B npexaenax ot 0,1 mo 1,0 MIla mnoTtHOCTH NbJja ¥ BOABI U yHAEIbHAs
TEIJIOTA TUIABJICHUSI TTOCTOSTHHBI.
Ha nue cocynma c prytbio mmeercs Kpyrioe orBepctue auamerpoMm 70 mkm. [lpu kakoi
MaKCHUMaJIbHON TOJIIMHE CIIOSI PTYTH OHA eIie He OyJeT BBITeKaTh Yepe3 3TO OTBepCcTHE?
B 3akpeiToM cocyne BMmectutenbHOCThIO 4,0 aM® HaxomamTcs Boma Mmaccoil 2,0 Kr npu
temneparype 373 K. Ha ckonbko HYXHO MOBBICUTH TEMIEPATypy CUCTEMBI, YTOOBI Macca
HACBILIEHHOTO Mapa HaXOJSIIeT0ocs HaJl BOJION yBeianuuiaach Ha 1,6 1?7

Bapuanm 3.10.

. B 6annone emkoctsio 8 1 Haxogutes 0,3 kr kucnopona npu temmneparype 27 °C. Onpenenurs:
1) xakyro dYacThb JaBJCHMs ra3a Ha CTE€HKHM COCYyJa COCTaBJIsieT BHYTpPEHHEE JaBIlICHHE,
00YCJIOBJICHHOE CHJIAaMH TIPUTSKEHUS MOJIEKYJ; 2) KaKyr 4acTb oObe€Ma COCyJa COCTaBIIsET
COOCTBEHHBIH 00BEM MOJIEKYJI rasa.

. Mo a3zoTta pacmupsieTcss B IMyCTOTY OT HadajlbHOro o0beMa 1 i g0 xoHewyHoro 10 i. Haiitu
NOHMXeHue Temrneparypsl AT npu TakoM mporiecce, eciu MOCTOsSHHAs a, B ypaBHeHUU BaH-nep-
Baansca, as asora pasHa 1,35-10% atm-cm®/moms?.

. Ha mHe mpyna Bemenwics my3sIpek raza auamerpoM 4 MkM. IIpu MOJHSITHH 3TOTO MY3bIphKa K
MOBEPXHOCTHU BOJIbI €T0 TuameTp yBenuuwics B n=1,1 pasa. [Iponecc pacmupenus rasa cuuTarb
n3zorepmuueckuM. Ha kakoi rimyOuHe BBIAETWICS My3bIpek raza? IloBepXHOCTHOE HATsKEHHE
Boabl 6=7-10"2 H/Mm.

. locrosnnas kpucTanauueckoil pemerku nosapenHoit conu (NaCl) a=5,64-10"° m. Onpenenure
mioTHOCTh Kpucrtaia (NaCl).

Bapuanm 3.11.

. B 1Byx cocynax emkocTthro V=20 1 kax11blii, Ipu TeMieparype t=27°C Haxoautcs o v=50 Moib
raza. B ogHoM cocyze - yriekucislil ra3, B Apyrom cocyae - Bogopoa. Onpeaenure 1aBieHue B
KaXJIOM COCY/I€ CUMTas ra3: a) peajbHbIM; 0) HeaIbHBIM.

. PomOunyeckas cepa npeBpaiiaercs B MOHOKJIMHHYIO IpH t=96,5°C npu atMochepHOM J1aBICHUH.
VYaensHast Temiota noiauMopdHoro mpespamienus L=3,2 kan/r. Haiitu cmemenue AT Touku
dazoBoro nepexona npu AP=1 arm.

. Halitm naBneHme B my3bIppKe BO3AyXa AMAMETPOM 4 MKM, KOTOpBIM HaxXOIUTCS B BOJE Ha

riyoune 5 M. ATMocepHoe TaBiIeHIEe HOpMaIbHOE. PH,0 =103 kr/m?; Cy,0=7 102 H/m.
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. Kakyto cuny F Hafio IPUIOKHUTE K CTAIBHOMY CTEPKHIO CEYeHHEM B 1 cM2, 4TOOBI pacTAHYTh €ro
HACTOJIPKO K€, HACKOJIBKO OH yIIMHUTCA Tpu HarpeBanun Ha At=1°C. KoaddummeHt
NMHeHHOro paciupenus op=12-10°°C!. Moayns IOnra E=2,1-10" H/cm?.

Bapuanm 3.12.

. C‘II/ITEUI, 4TO BOJA MOAYHUHACTCA YPaBHCHUIO BaH-ﬂep-BaaHLca U IIpUHUMAA ITOCTOSIHHYIO BOJbI

2

a=5,47-10° atm cM/MOIIB%, HaliTH BHyTpEHHEE JaBieHUE BObL. (P H,0 =103kr/™?).

. B 3akpeiToM cocyne ¢ oobemom V=5 5 nHaxomutcs 1 kr Boxabl mpu Temmeparype 100°C.
[IpocTpaHcTBO HajJ BOJOW 3aHATO HACHIIIEHHBIM BOJSHBIM MHapoMm (Bo3ayx oTkaudaH). Haiitu
YBEJIMUEHUE MACChl HACBIIEHHOIO mapa Am mnpu nosslmieHuH Temneparypsl Ha AT=1 K. Ilap
CUUTATh UACAIbHBIM Ia30M.

. Haiiti pa3sHOCTH YpOBHEH PTYTH B JIBYX COOOIIAIONIUXCS KaMWILIsApaxX, JuaMeTpbl KOTOphIX 0,5
MM u 1 MM, ecitum KkpaeBoit yron (©=135°. oug=487-mun/cm=487 10°=0,5 H/m. p
He=13,6-10°kr/M>).

. OcMoTHueckoe JaBieHue pacTBopa m=36 r riawko3bl B 22,4 1 Boasl npu 27°C pasno 1,1 atm.
Haittu 0THOCUTENBHYIO MOJIEKYJISIPHYIO MACCY L TITFOKO3BI.

Bapuanm 3.13.

. BplUnMCIuTh KpPUTHYECKYIO IUIOTHOCTH BOJBI, €CJIM NOCTOsIHHas Ban-nep-Baanbca mis Boabl
b=0,03 1/M0b.

. BBIYMCIUTL CKPHITYIO TEIIOTY HapoobpazoBaHus pTyTH, ecnd npu 10° Ila oHa kumuT npu
temnepatype 630,3 K. Ucnons3osats 3nauenue (dP/dT)23=1,84-10° ITa/K.

. Ha ckonbko u3meHuTcst pasHOCTh ypoBHEH hi-h2 Boabl B IByX COOOLIAOIIMXCS KaNMILIspax C
muamerpamu di=0,1 MM u d»=0,3 MM npu HarpeBanuu ot 20°C go 70°C, ecnu MOBEpXHOCTHOE
HATSKEHUE BOJbI VI 3TUX TEMIIEPATyp PaBHO COOTBETCTBEHHO 73-10~H/M 1 64-10° H/m.

. Ha ckonpko Ha/l0 yBeNIMYUTh BHEILIHEE JIaBJICHUE, YTOObI COXPAHUTH MMOCTOSIHHBIM O0BEM PTYTH
npu HarpeBanuu ee ot 0°C go 10°C?

Bapuanm 3.14.

. Ilpn u3orepmuyeckom pacmupenuu 10 r kucioposa o6beM raza ypenuuuBaercss oT 1 i 1o 5 .
Cunras ra3 mnoguUUMHAOIIMMCS YypaBHeHHIO Ban-nep-Baanbca, omnpenenuts: a) paboty
BHYTPEHHUX CHJI IIPU PACHIMPEHUH Ta3a; 0) NpupalieHne SHTPOIUH.

. YIpyroctb HachIIEHHBIX PTYTHBIX MapoB npu Temneparypax ti=100°C u t,=120°C paBHa
cootBercTBeHHO P1=37,4 Ila u P,=101 Ila. Onpenenure cpenHee 3HaUCHUE yJIEIbHON TEIUIOTHI
napooOpa3zoBaHMs PTYTH B YKAa3aHHOM HHTEpBajle TeMIIEparyp. YeIbHbIM O00BEMOM MKHUJIKOH
PTYTH 10 CPABHEHUIO C ra3000pa3HbIM IIpeHeOperuTe.

. IIpn xakoil Temmeparype renuii u kceHoH B omblTe JDxoyns-ToMmcoHa OynyT oxiaxaarbes?
Kputrnueckne temneparypsl ’TUX ra30B COOTBETCTBEHHO paBHbI 5,3K u 290K.

. OTHOCHUTENBHAs BIAXXHOCTh HaxoAslerocs B cocynae npu temmneparype 20°C Bo3nyxa paBHa
70%. Ha ckoJIbKO M3MEHHUTCS] OTHOCUTENIhHAS BIIAXKHOCTh BO3/yXa, eciu ero HarpeTsh 10 100°C,
YMEHBIIMB 00beM B J1Ba pa3a. Puac(T1) =2,33 klla.

Bapuanm 3.15.
Bpruucnante W3MEHEHHE TeMmIlepaTyphl C HM3MEHEHHEM JaBJICHHUS TpH IUIABJICHWU JibJa B
HOPMAJIBHBIX YCJIOBUSIX, UCHOJIB3Ys CIEAYIONINE JaHHbIC: CKPbITasl TEIJIOTA IJIABJICHHUS Jibaa 336
Jx/r, yneneHoro oobema npaa 1.091 eM/T, yAEIbHOTO 00beMa BOJIbI | cM/T.
. I[lokazaTp, 4TO Ta3, MOJUUHSAIOIIKINCS ypaBHEHUIO Ban-nep-Baanbca ¢ a=0 B ombite JlXoyins-
Tomcona, Bcerna HarpeBaetcs (AT>0). OnpenenuTs U3MEHEHNE TEMIIEPATYPHI.
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3. Ha nue npyna rnmy6uHoi h=2 M Bblmensiorcs my3sipbku rasza ¢ auamerpom di=0,05 mm. Uemy
OynyT paBHBI AuMaMeTpbl d2 3TUX MY3BIPHKOB, KOTJa OHU MOJHUMYTCA K IOBEPXHOCTH BOJBI?
[ToBepxHOCTHOE HaTsKeHue Boabl G=73-10 H/m.

4. BplUUCIUTH MO KJIACCHUYECKOMY 3aKOHY paBHOpaclpeiesieHusl YyAEIbHYI0 TEeIIOEMKOCTb
KpucTayyios: 1) 3o50t1a, 2) Mmaraus, 3) Hatpus, 4) Cuz20, 5) CaO. DxcriepuMeHTalIbHbIE 3HAUE€HUS
mpu 20 °C: 129,6 Jw/ (xr-K); 1,02 xJx/(xr-K); 1,2 xJx/(xr-K); 439 kJ[x/(xr-K); 769
kJx/(xr-K);

Kpumepuu ¢opmuposanua ouyenok no 3a0anHuam 011 CAMOCHMOAMENbHOU padomol
cmyoenma (munoewle 3a0aHuu):

«omauuynoy (5 OamwioB) - oOOydyaromUHCS TIOKazad TIayOOKHWE B3HAHWS Marepuajia o
MIOCTABJICHHBIM BOIIPOCAaM, TPaMOTHO, JIOTHYHO €r0 W3JaraeT, CTPYKTYPUPOBAJI M Je-TaTHu3UpOBaI
uH(OpMaIHIo, N30eras MPOCTOro MOBTOPEHHS HH(POPMAITUH U3 TeKCTa, MH(POPMAIUS TIPE-CTaBICHA
B iepepaboTanHoM Buzie. CBOOOIHO UCIIONB3YeT HE0OXOIUMBIEe ()OPMYIIBI IPU PEIICHUH 3a/1a4;

«xopowoy (3 OGanna) - oOydaroluiicss TBEpAO 3HAET MaTepual, IPaMOTHO €ro M3jaraer, He
JIOITYCKAeT CYIICCTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 32124,

«yoosnemeopumenvHoy (1-20amnoB) - 00y4arOmUics UMEeT 3HaHUSI OCHOBHOTO MaTepualia
10 TIOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €r0 JIeTalleH, OIMYCKAeT OTACIbHBIE HETOYHOCTH IPH
PELICHUY 33]1ay;

«Heyoosnemeopumenvro» (0 6aI0B) — 00yUaIOMIHIACS JOITyCKAaeT IpyObie OMIMOKH B OTBETE
Ha MOCTABJICHHBIC BOIPOCHI U MPH PEIICHUH 3371a4.

5.2. Ouenounvie mamepuanvt 011 pydexcno20 Koumpona. PybeoicHvlii KoHmposb
OCYIIECTBIIICTCS 10 OoJiee MM MEHEe CaMOCTOSATENFHBIM pa3fesiaM — ydeOHBIM MOAYIISIM Kypca |
IPOBOAMTCS IO OKOHYAHMHM HM3y4eHHUs MaTepuana MOAYJsS B 3apaHee YCTAaHOBIIEHHOE BpeMmsl.
PyGexxHbIl KOHTPOJIH TTPOBOJUTCS C EBIO ONPEACNICHUs KauyeCcTBa YCBOCHUSI MaTeprasa yaeOHOTo
MOAYJS B LIEJIOM. B TeueHne cemectpa NpoOBOAUTCA MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA NO
epaghuxy.

B kauectBe hopM pyOeKHOTO KOHTPOIS MOXKHO HCIOJB30BaTh TECTUPOBaHHUE (MMMCbMEHHOE
WJIM KOMIIBIOTEPHOE), MPOBEJACHNE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX paboT. BeimomHsemMbie paboTh
JOJDKHBI XPAHUTHCS Ha Kadeape TeueHHH Y4eOHOro roja M Mo TpeOOBAaHUIO MPENOCTABISTHCS B
Vmpasnenue KoHTpoJisi kadectBa. Ha pyOexHBIE KOHTPOJBHBIE MEPOIPHITHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOTPaMMHBIN MaTepHual (Bce pa3ielibl) Mo AUCIHUILIIHHE.

5.2.1. Ouenounwvie mamepuanwvi: Tunogvie mecmogwie 3a0anus no OUCUUNIUHE
(xoumponupyemas komnemenuyus OIIK-2). Iloanwtii nepeuens mecmoevix 3a0aHuil
npeocmaenern ¢ JOUC — http://open.kbsu.ru/moodle/course/view.php2id=1580)

Tecm — cucremMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISAIONIAS ABTOMAaTHU3UPOBATH
MIPOLIEIYPY U3MEPEHHUSI YPOBHS 3HAHUM U YMEHUN CTYICHTA.

Oopa3uybl mecmogwvlx 3a0aHUlL:
I:
S: M3menenne o0beMa MACaTbHOTO ra3a 3aJaHHOW MAacChl, €CITU MPHU YBEIIMUYCHHH TEMITEPaTyphl B
TPH pa3a €ro JasiieHUe yBeanuniaoch Ha 30 %:

-: yMEHbLIUTCA B 2,5 pasa

+: yBenmmuutcs B 2,3 paza

- yMeHbIINTCA B 3,5 pasa

-: YBEJIMUUTCS B 2,5 paza

-: HE U3MEHUTCS

I:
S: OrmerbTe npaBwibHbIA OTBET CpenHsis KBaJpaTU4yHAsh CKOPOCTh MOJIEKYJ HJIE€aJbHOTO Tasa,
€CIIA B COCYZIE €MKOCThIO 2 M3 HaxoAuTcs 6 KT uaealbHOTo rasza npu naeinenuu 104 Ia (B m/c):
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-:200
-:300
+: 100
-:400
-:500

I:
S: Kunerudeckasi SHEprUs BpaIlaTeIbHOTO ABMKCHHSI BCEX MOJIEKYI B 14 T a30Ta pu Temmneparype
T=300 K (B x/Ix):

-2 2,35

- 1,75

-2 3,5

+: 1,24

- 1,5

I:
S: OrmerbTe mpaBUIbHBIA OTBET. JlaBneHue rasza, ecinu ero mioTHocTs 3(10-2 xr/m3, a cpenHsas
KBaJpatudHas ckopocth 500 m/c:

+: 2,5 xlla

-: 1,5 klla

-1 2,5 atm

- 1,5 at™m

I:
S: OtmerbTe nmpaBUNbHBIA 0TBET. JlaBieHue cmecu ra3oB B cocyne oobemom 0,01 M3, ecnu B HeM
HaxoauTcs a30T Maccoi 14 r u Bogopoa maccoit 4 T npu T=300 K:

-: 500 kI1a

-: 500 at™

+: 623 klla

-1 623 MM pT.CT.

-1 623 aT™.

I:
S: TemmepaTypa cmecH, eciu B OallIOHE €MKOCTBIO 5 JI COAEPKHUTCS CMECh Tellis U BOAOPOJa
maccoit 10 r mpu naBnenuun 500 kIla, mpuyem maccoBasi 105 renus paBHa 0,6:

-: 86 °C

+: 86 K

- 75°C

- 75K

-1 258K

I:
S: OrmerbTe mpaBUiIbHBIA OTBEeT. CpeqHee pacCTOSHHE MEXAY LEHTpaMU MOJIEKYN HJI€alIbHOI0
raza npu temmeparype 190 0C u nasnenuun 100 klla:

= 1-107m

-:2-10-8 m

- 6:1010m

+:4 Hm

-1 2 HM

I:
S: Moub ecTb

-: OTHOCHUTENBHAs MOJIEKYJIIpHAs Macca

+: KonmdecTBo BemiecTBa paccMaTpUBAaEMOM CHCTEMBI, KOTOPOE COJEPIKUT CTOJBKO K€
CTPYKTYPHBIX SIIEMEHTOB, CKOJIBKO (aToMOB) cogepxutcs B 0,012 kr uzorona yrnepoza '2C

-: KonmmgecTBo BemecTsa B I, YUCIIEHHO PAaBHOE MOJIEKYJISIPHON Macce

-: KonmuecTBo BemiecTsa B Kr, YUCIEHHO PABHOE MOJIEKYJIIPHON Macce

-: Konnuecto BelecTsa B eAMHUIE 0ObeMa
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I:

S: OrmerbTe TpaBUIBHBIM OTBeT. CpenHee 3HAYEHWE AUCKPETHOW CIyYalHOW BEITWYUHBI (Xi —
3HAQUCHHE CIy4yalhHOM BeIMYMHBI X, Nj — YHCIO OJMHAKOBBIX YJECHOB B CyMME, HMEIOLIUX
OJIMHAKOBEIC 3HAYCHUS Xj, W] — BEpOSTHOCTh TOTO, YTO X MPUHUMAET 3HAUEHUE X;, f(X) — MIO0THOCTH
BEPOATHOCTH BEJIMYUHBI X)

l n
CX o= — DX
-2 Nl=1
N;
<X ::_\j
+: ] N
& :V‘ .. <
X __}\\ i
- ]
+C0
2% l\:t(\)d\
_: -0
o X = ft(\)d\
- -0
I:

S: OrmerpTe mpaBuiIbHBIN 0TBeT. COOTHOIIIEHNE HAMBEPOSTHEHIINX CKOPOCTEH (A TeMmeparyp
T1 u T2, ecniu pacnpenencHus MakcBeiia Juis 3THX TEMIIEpaTyp NMPH HEM3MEHHOW Macce rasa
MPECTaBIICHBI HA PUC.:

S TL(2; (8(1) ((3(2)

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

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

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

I:
S: B cMmecu a3zoTa ¥ BOJIOpOJAa B COCTOSTHUU TEIUIOBOI'O PaBHOBECHS OOJIBIIYIO CKOPOCTh MMEIOT
MOJIEKYJIBI

-: a3oTa

+: Boztopoaa

- CKOpOCTI/I OIWNHAKOBBI

I:
S: OtMeTbTe MpaBWIbHBIN OTBET. [Ipy OJMHAKOBBIX CpeHEKBAIPATUUHBIX CKOPOCTAX MoJiekysn H2
u N2, 607b111yI0 TEMIIEPATYPy UMEET

+: N2

-:H2

-: Temnepatypsl 0001X Ta30B OJIMHAKOBBI

I:
S: OtmertbTe paBuIbHEI 0TBET. Ha rpaduke P(V) nns Hem3MeHHON Macchl rasa:
-: a - u3orepMa
+: b - m30Tepma
-1 C - U30X0pa
-: d - u3o0apa
-: a - agua0ara

I:
S: OrmersTe mpaBwibHbIH oTBeT. Ha rpaduke P(T) nns HemsmeHHOW Macchl raza (yKakWTe
HETIPaBWJIbHBIN OTBET):
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+: b - m30xopa
-: a - u30Xopa
-: ¢ - m300apa
-: d - u3orepma
+: a — agquabar

I:
S: OtmerbTe npaBuiIbHbI 0TBET. Ha rpaduke V(T) ans Hen3MeHHON Macchl rasa:
vV
d

F'y a
[

v

+: a - m300apa
-: ¢ - m300apa
: b - m30TepMa
. d - m30x0pa
: a - aguabara

I:
S: Ormerbre mnpaBwibHBIH OTBeT. CBA3b MexIy Ko3dduuueHTaMu TerIonpoBOJHOCTH (U
mppysun D (CV -  yxmenpHas  TEIUIOEMKOCTb ~ IpU  TIOCTOSHHOM  O0BeMe):

-y

p-C

,

-

p-C,
D
T D/)Q'CV

—

- g=

I:
S: OtmeTtbTe mpaBMIIbHBIN 0TBeT CpenHss JuinHa cBOOOAHOrO Ipobera (MoJeKys ra3a qruamerpom d
C KOHIIEHTpal1en, paBHOM n:
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2\/5;‘?('/211

\/_,.(] 7
|

\/E mdn’®

|
\/—5,7‘12;1
422

+-

I:
S: KoaddumueHT TerionpoBOAHOCTH Telusi NP HOPMAIBHBIX YCIOBHSX, €CIU 3(PPEKTHBHBIHA
IamMeTp aToMOB resus paseH 0,22 HM:

427 axBim
M

+:
37. rmxBm
K-m
258 EEM
K-m
agg MEEH
K-m

I:

S: OTmeTtbTe MpaBMIIbHBIN 0TBeT CpenHss JuIMHa CBOOOIHOTO pobera MOoJIeKyl KUCI0pOo/ia, €Cln
kodppuumeHT nuddy3un npu HOpMaIbHBIX yciaoBUAX paeH 0,19 cm2/c (B HM):

-: 100

-: 150

-1 125

+:134

- 157

I:
S: OtmeTbTe paBUIIbHBINA 0TBET [I0BepXHOCTHOE HATsKEHUE ( KHUJIKOCTU IUIOTHOCTH (, €CITU
Pa3HOCTh YpPOBHEH XHUIKOCTH B KosieHax U-oOpazHoii TpyOku ¢ nuamerpamu d1 u d2 pasna (h:
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oz(d —d,)- Ak
dl'dQ

og - hh(d, —d)
4.d,-d,

og-Mid, -4,
dz'dl

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

.M
44, - d,

I:

S: OrmerbTe mpaBuiIbHbIN 0TBeT Kputnueckas temnepatypa st CO2 pasna 310C. Croco6
npespatieHus razoodpasznoro CO2 B xuakuit npu temnepatype 400C (Pxp, Vkp - mapameTpsl
KPUTHYECKOTIO COCTOSTHUS)

-: Cxxumats nipu P>Pkp

-1 C)KUMATh 10 V<VKp

+: IpeBpalleHrue HEBO3MOXKHO

I:

S: ®azoBrrit nepexo I poaa - mepexon:

-. C IOINIOIIICHUEM HJIN BBIJICJICHUEM CKpBITOfI TCIUIOTHI I€pEXOaa
-: peppoMarteTrka B mapaMarHUTHOE COCTOSIHUE

+: MeTaJIa B CBEPXMPOBOSAIIEE COCTOSTHUE

-: rpaduta B anmas

- pOMOMYECKO# Cepbl B MOHOKJIMHHYIO CEPY

I:

S: XKunkocTs ¥ ra3 UMEIOT OJIMHAKOBbIE (PU3NUECKHE CBOMCTBA MpH:
-: TeMIEpaType KUTICHHS

-: TEeMIIEpAType KOHACHC AU

+: KpUTHUYECKOI Temneparype

-: Temneparype ¢azoBoro nepexosa I poma

-: TeMIepaType HHBEPCUHI

I:

S: OT™MeThTE NMPaBUIIBHBIN OTBET:

BemectBo HarpeBatoT rmpu noctosHHOM P ot Temneparypst T1 go Tz2. @a3oBoe npespanienus,
KOTOpbIE MIPETEPIICBAECT BEUIECTBO, €ciiu P1>Pr, (Prp — maBneHne TpOMHON TOUKH):
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+: IJIaBJICHUE

-I UCIIapeHue

-! BO3TOHKY

- IIJIAaBJICHUE U UCIIapEHUE

I:

S: OTMmeTbTe npaBUIIBbHBIN 0TBET MossipHas TermioeMKkocTh Cv TBEpOTO Tella B KIIACCHYECKOM
¢usuke BeIpakaetcs popmynoi (R-yHuBepcanbHas ra3oBasi MOCTOSTHHAS):

+:3R

- 4,5R

- 1,5R

-1 2R

-: 3,5R

I:
S: OTmeTbTe paBMIIbHBIN 0TBET OTHOIIEHHE AJIMH JKEJIE3HOTO M MEJTHOTO CTEpKHEN ITpH
temmeparype 00C, eciu pa3HOCTh UX JJIUH MpH 1000 TeMiiepaType 0JHa U Ta ke

(TemnepaTypHble KOG GUIMEHTHI JIMHEHHOTO pacIupEeHus JKejle3a U CTaal COOTBETCTBEHHO PABHBI
1,19-10-5 K-1 u 1,67-10-5 K-1):

-1,
-1,
12

SO W

+:14
- 1,25

I:

S: OrmertbTe mpaBmibHbIN 0TBeT IIoTHOCTE KpHcTamuia NaCl, eciiu mocTossHHAs KPUCTAJUTMYECKOM
pemetku 1 Mosisipaast Mmacca NaCl paBubr a=5,64-10-10 m u (=58-10-3 kr/M011b, COOTBETCTBEHHO (B
Kr/M3):

-2 1200

-:350

-: 780

-:250

+: 540

Kpumepuu ¢popmuposanusn ouenoxk no mecmoesvim 3a0aHusM:

(5 GamioB) — moMy4aroT OOydwaromuecs C TPaBWIHHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Borpockl. Beimonneno 90 - 100 % npenokeHHbIX TECTOBBIX 3aJaHUN;
(4 6amma) — moay4daroT 00yJaronIuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOMPOCHI
—70-89 % ot 001Ier0 00beMa 3aJaHHBIX TSCTOBBIX 3aIaHUI;
(3 6amta) — momy4daroT 00yJaronMecs ¢ MPaBWIHHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 001IeT0 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6amnma) — momy4daroT 00yJaronmecs ¢ MPaBWIHHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
—menee 30-49 % ot obmiero o0bema 3aIaHHbIX TECTOBBIX 3a/IaHUH.
(1 6amm) — momy4daroT 00yJaroIIHecs C MPABMIHBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOTIPOCHI —
meHee 10-29 % ot ob6mero o6bema 3aJaHHBIX TECTOBBIX 3a/IaHUN.
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5.3. Ouenounvie mamepuanvt 014 NPOMEIHCYMOUHOU ammecmayuu (KOHmMpoaupyemas

Komnemenuusa OIIK-2).

HeﬂbIO npoOMeNCYNOUHbIX ammecmauuﬁ 110 JUCHHUIIIIMHE SABJIACTCA OLICHKAa KadyeCTBa

OCBOCHUA TUCIUIIIINHBI O6yT-IaIOH_II/IMI/ICSI.

HpOMe)KYTO‘IHaH arTeCranusa IIPpCAHA3HAUYCHA JJIA 00BEKTUBHOI'O INOATBCPIKACHUA U

OLCHUBAHUA AOOCTHUIHYTBIX PEC3YJIbTATOB O6y‘leHI/I$I MMOoCJIC 3aBCPHICHUA HU3YYCHHA JHUCHUIIIIMHBI.
OCYH.IGCTBJ'IHGTC?[ B KOHIE CEMECTpa M MIPCACTABIACT coboit HTOI'OBYIO OILICHKY 3HaHHUH TI0
JAUCHUIITIMHE B BUJAC MPOBCACHUSA SK3aMCHaA.

[IpoMexyTouHass aTTecTallsi MOXET MPOBOJUTHCS B YCTHOM, MUCbMEHHOW (opme, U B

dbopme TectupoBanms. Ha mpoMeXyTOUHYIO aTTecTannio oTBoauTCs 10 30 6amios.

11.

12.

13.

14.

15.

16.

17.

BOHPOCLI o JTMCHMIIJIMHE HA JK3aMEH

. [Ipenmer ™onekynsipaorr ¢usuku. CrocoObl 3alaHus CHCTEMBL. MeETOAbl MOJICKYIISIPHOMN

bU3HUKH.

AtomHas emuHHMna Macchl. OTHOCHTENbHAass MOJIEKYyJsipHas Macca. KonmuecTBo BeliecTsa.
Mossipras macca. Uucino ABoraapo. ArperaTHble COCTOSHUSI BEIECTBA M XapaKTep TEIUIOBOTO
JBUKCHUS B Ta3ax, )KUIKOCTSIX U TBEPJBIX TellaX.

. Marematuueckuit alrapar CTaTUCTUYECKOM TCOPHUHU UOCAIIBHOI'O I'a3a. WneanbHblil ra3 — MOAEIIb

npocreiiiel  craructuyeckod cucrembl. CiiydaliHble COOBITHSI, CIIy4alHbIE BEJIIMYUHBI.
BepostHocTs. IlnoTtHOCTE BepodTHOCTH. DYHKIUA pacHpeneiacHus. YCIOBHUE HOPMHUPOBKU
JMCKPETHON U HENPEPHIBHON BEIUYNH

. Teopema yMHOXeHUS BeposTHOCTeil. Teopema ciokeHus BeposTHocTel. OmnpeneneHue

BCPOATHOCTHU qaCTOTHOﬁ, 10 BpEMCHHU U 110 CTATUCTUICCKOMY aHcamOIIIo.

. CpeL[Hee 3HA4YCHHC ,Z[PICKpGTHOfI Cﬂy‘laﬁHOﬁ BCJIMYHHEI. CpeL[Hee 3HAYCHUC HCIPCPBIBHO

W3MEHSIIOIIEHCS BETMYMHBL. TE€0peMbl O CPETHUX.
Hucnepcus u ¢uykryanus. OTHOcUTeTbHAS QIIYKTyalus.

. MaKI)OCKOHI/ILIGCKOG U MUKPOCKOIIMYECKOC COCTOSIHHUEC CUCTEMBEI. PaBHOBecHOE cocTOSHHE.

Mertoapl pacCMOTPEHHs] CUCTEMBbl MHOTMX YacTHLl: JIUHAMUYECKUW, CTATUCTUYECKUU U
TEPMOJIMHAMUYECKUH.

. Cratuctuueckuit aHcamOJIIb CHUCTCMEI. Pazauume MHKpOCOCTOHHHfI. HOCTy.]'IaTBI

paBHOBeposiTHOCcTU. CpenHee o aHcamOi0. CpeiHee 1o BpeMeHU. Dproinyeckas TUIIoTe3a.
BeposaraocTts MakpococTosiHusA. @opMyna BEpOSITHOCTH MaKPOCOCTOSHUS.
Kunernyeckne XapakTEepUCTUKM MOJIEKYISIPHOTO JABM)KEHUS. CTOJIKHOBEHHE MOJIEKYIL.
Ceuenue npoiiecca yrnpyroro paccesiHusi MOJIEKYJI U €r0 OIBITHOE ONPEAETICHHUE.
bunomunanbHoe pacnpenenenue IlpenenbHbie (opMbl OMHOMHHAJIBHOTO PpacIpeaeIeHUs.
Pacnpenenenue Ilyaccona u I'aycca.
OyHKIMs pacupeneneHus Makcpenia mo abCONIOTHOMY 3HAUY€HHIO cKopocTu. I'paduueckoe
u3o0paxkenue GyHkumii pacupenenenus. Hopmuposka QyHKIuM.
XapakTepHble CKOpOCTH pacmnpeneneHus Makcsemia. CpemnHsis apudmMeTndeckasi, CpeaHss
KBaJlpaTU4YHAas, HAMBEPOSTHEHNIIAs CKOPOCTH.
Pacnpenenenne MakcBemuia B OTHOCHTEIBHBIX CKOPOCTSAX. ODKCHEpUMEHTalbHAsl MPOBEpKa
3aKOHa pacrpesaeneHus Mojekya no ckopoctsaMm. (OnbiT Iltepna, onsit lITepHa, Mcrepmana,
Cumrcona).
Pacnpenenenne MakcBemia Mo MPOEKIMSIM CKOPOCTH, 10 KHMHETHYECKOH sHepruu. ['paduku
(ynkumit pactipenenenus f (L ) u f (E). HopmupoBku yHKIHA pacpeneneHus

WneanbHblii ra3 BO BHEIIHEM NOTEHIMaIbHOM mone. ATMmocdepa miuaHeT. BeiBog
O6apomMeTrpudeckoit hopmynsl. Pacipenenenue bonpimana.

JaBnenne. OCHOBHOE YypaBHEHHE KHHETHUUYECKOM TEOpUM HICAIBHOIO Tras3a. YpaBHEHHE
Knaneiipona-MenneneeBa. 3akoH ABorajipo, 3akoH J[anbToHa.
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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. TepmoMmerpuueckas BenuunHa. Llkansl Temmeparyp.
TepMoMeTphl.

Pacnpenenenue sHepruu mo creneHsM cBo0oabl. Yucno creneHeit cBoboapl Mmosekyi. Teopema
0 paBHOPACHPEECICHUN YHEPTUH 110 CTETIEHSIM CBOOO/IBI.

BbpoyHnoBckoe nBuxkenue. Teopus DWHIITENHA-CMOIYXOBCKOTO.

Huddysus. 3akon duka. Hecrarmonapuas nuddysusi.

Cranuonapnas nup¢ysus. Camonuddysus. Bzaumuas nuddysus.

BsskocTs razoB. Cusa BHYTpeHHEro TpeHus ra3oB. 3akoH HptoTona. OmnbiTHOe 000CHOBaHHE
BSI3KOCTH ra3oB. BeiBog Gpopmyiisl i koaduureHToB Bsa3kocTH. Kunemarndyeckast BI3KOCTb.
SIBneHune TennonpoBoAHOCTH B ra3zax. 3akoH @ypse. HecranronapHas TemaonpoBOIHOCTb.
CramnuoHapHasi TEIUIONPOBOAHOCTH Ta30B. KoadduuuenT temnonpoBoanoctu. CBSA3b MEXIY
kod(urmeHTaMu nepeHoca.

Bakyym. ®usundeckue sBICHUS B Pa3psLKCHHBIX ras3ax. SIBIIEHHE IlepeHoca IIPU  MallbIX
JABJICHUSIX. 3aBUCUMOCTb KO3(DPHUIIMEHTOB TEIIONPOBOIHOCTH U BA3KOCTU OT JABJICHHUS
TepMoaMHAMHUYECKHE TapaMeTphl. JieMeHTapHas pabora. Pabora QyHKmms mporecca.
Tennora. [loHsATHE TEPMOIMHAMUYECKOTO PABHOBECHSI.

Cpenuss maimMHa CBOOOJHOTO TMpobera, cpeaHee YUCIO  CTOJKHOBEHUM  MOJIEKYIL.
I'azokuHeTHUEeCKN TUameTp.

BuyTtpenHss sHeprus cucteMbl. BHyTpeHHss sHeprusi kak ¢(yHkuus coctosHusa. Ilepoe
Ha4yaJio TEPMOJIMHAMHUKHU.

TennoeMKoCTh CUCTEMBI. Y JeNIbHAs TEIUIOEMKOCTb. MOJISIpHAs TEINIOEMKOCTh. TerioeMKoCTH
IpU MOCTOSTHHOM O0BEME M MIpU MOCTOSHHOM aaBineHuu. @opmyna Maiiepa. Knaccuueckas
TEOpus TEIUNIOEMKOCTH UJIealIbHBIX ra3oB. [loka3arens aanadaThl.

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

TepMoauHaMu4eckne NOTEHIMAMb! (BHYTPEHHS SHEPIUs, CBOOOIHAS SHEPIUs).
TepMoauHaMHUyecKue  MOTEHIMANbl  (SHTANbMNMS, CBOOOJHAs  SHTANbNMS,  OOJIBIION
TEPMOJMHAMUYECKUH TOTEHIINA).

OGpatumble U HeOOpaTHMble TMpoIecChl. PaBHOBECHBIE M HEPABHOBECHBIE IPOIIECCHI.
[Muknuyeckue npoueccel. TeroBoi IBUraTeNb U XOJIOAWIbHAS MallliHA

Anuabatuyeckuii mpouecc. YpaBHenue Ilyaccona. Ilokazatens amuabaTtel. PaGora mpwu
aanabaTu4YecKoM Mpoliecce.

Onpit [lepena o onpeneneHno NocTossHHON bonbliMana 1 yncina ABoraspo.

[Tporeccel B maeanmbHBIX rasax. M3orepmuueckuil mporecc. YpaBHeHHE u3oTepM. ['padux
npoiiecca Ha mmockocTsax PV, PT, VT. Pabota npu u3orepMuueckoM Impoiiecce.
[Tomutponmueckuit npornecc. Ilokazarens monuTponsl. YpaBHeHHE NOJAUTporbl. PaboTta mpu
MOJIUTPOIIUYECKOM ITpOLIECCE.

Meroa uukmnos. Lukn Kapuo u ero KII/I.

[IepBas u BTOpas Teopems! KapHo.

Bropoe nauano repmoaunamuku. [IpuBenennas rennora HepaBeHcTBO Kitayznyca. DHTponus.
Brruncnenre n3aMeHeHUs SHTPONUU HAE€aJIbHOTO ra3a B u3orpoleccax. V3MeHeHne >HTpOnuu
npu ($a3oBBIX MEpPeXoax.

CBsI3b DHTPONMHM M TEPMOJMHAMHYECKON BEpOSATHOCTH. CTAaTUCTUUYECKHM XapaKTep BTOPOIO
Hayaja TepMoauHaMuku. @opmyna bonblMaHna 171 SHTPONHH.

PeanibHbie ra3bl. B3auMopelcTBue MOJIEKyNl peanbHOro Tra3a. @a3oBbIl Nepexon U3
ra3o00pa3HOr0 COCTOSIHUSL B KHJKOE. ODKCIEPHUMEHTAJbHBIE H30TEPMBl DPEANbHOTO Trasa.
bunopans.

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

VYpaBHenus Ban-nep-Baanbca. M3orepmsl AMara. Temmneparypa boiinsa. @usnyeckuil cMbica
MapaMeTpoB BXOMSIINX B ypaBHeHHE Ban-nep-Baanbca.
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54.
55.
56.
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60.
61.

62.
63.

64.
65.
66.

67.
68.
69.
70.
71.

72.

N3orepmbl Ban-nep-Baanbca. Kputnueckoe cocrosHue. KpuTuueckue mnapaMmerpsl M HMX
B3aUMOCBSI3b C IIOCTOSIHHBIMHM ypaBHeHUsi Ban-nep-Baanbca. Kputuueckas omnanecueHuus.
CpaBnaenue uzorepmbl Ban-nep-Baanbca ¢ axcriepuMeHTanbHON U30TEPMOI.

BHyTpeHHsis sHeprusi peaqbHOro ra3a. Aguadbaruyeckoe pacmupenue rasza. [lonoxurensHslii u
orpuniatenbublil 3pdext xoynsa-Tomcona. Kpusas nasepcuu. Temrieparypa HHBEpCHUU.
Cxunxenne razoB. [lonyuenue HU3KUX TemmepaTyp. MeToa mpoTUBOTOYHOTrO oOMeHa. Meron
MarHUTHOT'O OXJIXKICHHUS.

[TonsiTe o0 KBaHTOBOHM Teopuu TermaoeMkocTu. KauecTBeHHOe 00OCHOBaHWE 3aBUCHUMOCTHU
TEIJIOEMKOCTH MOJIEKYJIIPHOTO BOAOPO1a OT TEMIIEPATYPBI.

OOBEMHBIE CBOMCTBA XUAKOCTA. Momenb XUIKOCTUA. Bs3skocth. CKUMaeMOCTh KUIKOCTH.
AHOManuu BOJBIL.

VYpaBHeHnus Ban-nep-Baanbca B NpuBENEHHBIX IapaMeTpax. 3aKOH COOTBETCTBEHHBIX
COCTOSIHUH.

[ToBepxHOCcTHBIE  cBoWcTBa  kuakoctu. IloBepxHocTHoe — HaTskeHue.  CBoOoaHas
NOBEpPXHOCTHAs dHeprus. MexdazHoe HaTsHKEHUE.

VcnoBusi paBHOBecHsT Ha TrpaHulLE JABYX cpeld. YpaBHeHue Jlammaca. KpaeBoil yron
cmauuBanus. Kanumisipuele siBieHus. [loBepXHOCTHO-aKTHBHBIE BEILIECTBA.

Hcnapenue u KUneHue >xuaKocTh. TeMnepaTypa KUIIEHUs KUAKOCTH. J[aBlieHHe HACBIIEHHBIX
MapOB HAJl UCKPUBIIEHHON OBEPXHOCTHI0. DPopmyna TomcoHa.

VpaBuenne Knaneiipona — Knaysuyca. dazoBas auarpamMma CHCTEMBI JKUIKOCTb — IMap.
MeracrabuinpHoe cocrosiHue. [ly3pipprkoBas kamepa. Kamepa Bunbscona.

Kunkue pactBopsl. UneanbHble pacTBOphl. Peanbubie pacTBopsl. 3akoH Payns. 3akon 'enpu.
Ocmotnueckoe nasienue. 3akoH Ban-I'odda. [TposBiieHne 0cMOTHYECKOTO JaBIICHUS.

Teopus “reruoBoit cmeptn” Knaysumyca. O rpaHuMIIaX NPUMEHHMOCTH BTOpPOTO Hayaia
TepMOoAuHaMHUKU. TpeTbe Hayano TepMOINHAMUKH.

CmnaBbl. /luarpaMmbl COCTOSIHUN OMHAPHBIX CUCTEM. DBTEKTHKA.

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

Peanbubie kpuctamsl. JledexTs! B kpucTamiax. Juciokanuu.

TemoemkocTs TBepabix Tenl. Kilaccudeckas Teopus TEIIOEMKOCTH. 3akoH [lromonra u IlTh.
['paduik 3aBUCUMOCTH TETUIOEMKOCTH OT TEMIIEPATypPhl (IKCIIEPUMEHT).

TemnoeMKoCTb TBEpABIX Ted. TemI0eMKOCTh 10 DUHIITENHY.

TemoemMkocTh TBEpABIX Te 110 Jledaro.

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

®da3oBas quarpaMma OJJHOKOMIIOHEHTHOUW CUCTEMBI. TpoiiHas ToUKa.

Kunkne kpucTaiibl CBOMCTBA U TPUMEHEHHUS KUJKUX KPUCTAIIIIOB.

AbcomoTHas BIaXHOCTh. OTHOCUTENbHAS BIaXKHOCTh. OCOOEHHOCTH KUIIEHUS! PaCTBOPOB.
DneMeHThl FeOMETPUH KpUCTaJuInuecKoil pemeTku. Kpucrannuiueckoe u aMmoppHoOe coCTOsHNE
BeniecTBa. IHIEKCHI y3710B, HANIPaBJIEHUH U IIIOCKOCTEN B KpucTaiuiax. MHanexkcsl Munepa
PactBopel. TBepaple pacTBOphl. 3aMmelieHus, BHeIpeHUs, BblunTanus. Kiaccudukanus
TBEPJIBIX PACTBOPOB IO CIIOCO0Y B3aUMOJEHCTBUS Pa3HOPOIHBIX YACTHII.

OnemMeHTbl BakyyMHOW TexHMkH. [IpuHmmn pabotbl QopBakyymMHoro, aud@dy3noHHOTO
HacocoB. Manomerp Maxk Jleoga. Tepmoonexkrpuueckuii MaHomeTp. MoHM3anMOHHBIN
MaHOMETD.

3aaa4M Mo AMCHUILINHE

Yemy paBHO no0aBOouyHOE JaBieHue P BHYTpHM MbUIBHOTO my3sips ¢ nuamerpoM d=0,8 cMm, ecnu

MMOBEPXHOCTHOE HATSHKEHUE MBUIIbHOW BOJIbI G=40 }II/IH/CM:4O'10_3 H/m?
Uemy paBHa sHeprusi TEIJIOBOTrO JABMKeHUs (0,5 Kr JBYXaTOMHOrO rasa, HaxOJSIIErocs MOJ

nasnernem P=10° [1a ¥ ©MEIOIIEro MIOTHOCTD p=5 Kr/™m

39

43



3. KakoBO JaBjeHHE CMeCH Tra3oB B Kojbe obbeMoM 2,5 1, ecnu B Heit Haxomutcs 10'° momexyn

kucnopona, 4'10'° Monexyn azora n 3,3'10’7 r aprona? Temmnepatypa cmecu 150°C.
4. Haiitn Hanbosee BEPOSTHYIO CKOPOCTh Lp, CPEAHIOI LU M CPETHIOI KBAAPATHUYHYIO CKOPOCTBH Lgs

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

a,I[I/Ia6aTI/I‘leCKOFO paCcIupCHUs 3TOI0 ra3a oT o0beMa VIZIJ'I a0 ob0beMa V2:2J'I, €CJIM Ha4YaJIbHOC

nasienue P1=1 atm.

6. Belauciauth W3MEHEHHE TeMIlepaTyphl C W3MEHEHHEM JaBJICHHS JUIS TUIABIICHUS JIbJa MPHU
HOPMAJIBHBIX YCJOBHSX, MCIIONB3Ys CICAYIOIINE JaHHBIC: CKPBITas TEIUIOTa IIaBJICHHUS Jibjaa 336
JIx/r, ynenpHbIi 00beM 1612 1,091 cM?/r, ynensHbIi 00beM Bosl 1 cM>/T.

7. CKOJIBKO MOJEKYN a30Ta HaXOAUTCS B cocyae oobeMoM B 1 1, ecau TemmepaTypa asota 27°C, a

JIaBJICHHE PaBHO 1070 mwm. pT. c1.?
8. CKOJBKO MOJICKYJ HAXOJIWUTCA B OJHOM KyOMYECKOM CaHTHMETpPE BO3AyXa IMPH HOPMAILHOM

JIABJICHUU U TeMIIepaType 0°C?
9. BbIYMCINUTH CPEAHIOI KBAJAPATUYHYIO CKOPOCTH TEIJIOBOTO JBMXKEHUSI MOJIEKYyJ 1) Bomopona, 2)
a3ota, 3) kucaopona mpu 0°C.
10. Ilpu kakoil Temmneparype cpenHssi KBaJpaTUyHasi CKOPOCTh MOJIEKYJbI KUCIOPO/Ia paBHA TAKOBON
e CKOPOCTH MOJIEKYJT a30Ta IpH Temmeparype 100 °C?

11. WMpaeanbHbIN ra3 CKUMAIOT U30TepMUUSCKH. HaiiTh 3aBUCHMOCTD A M Z OT JIaBJICHHS.
12. Ha nmue mpyna riiyouHoit h=2 M BBIIESIOTCS My3bIPHKH Ta3a ¢ JUaMETPOM d1=O,05 MM. Yemy

6y,[leT paBHbI JHAMCTPBL dz 9TUX IIY3BIPBKOB, KOI'Ja OHU IMOAHUMYTCA K ITOBECPXHOCTHU BOIH)I?

[ToBepXHOCTHOE HATsKeHHe Bojbl 6=73107 H/m.
13. CkosBKO CTONKHOBEHMM z 3a 1 c. MCHBITBIBAET MOJEKyJa HeoHa npu Temmeparype 600 K u

JaBJIeHUU | MM. pT. CT., €CITU TA30KUHETUUYECKHI THaMeTp MOJIEKYJIbl HeOHa paBeH d=2,04 108 em?
14. Haiitn usmenenue »HTponuu AS 30 r. 1bJa Npu NpEBpALlEHUH €ro B Map, €Ciau HadalbHas

Temneparypa nbaa — 40°C, a temmneparypa mapa 100°C. TemmoeMKocTH BOABI M JIbJa CUUTATH
MOCTOSIHHBIMM, a BCE€ TPOLIECCHl — MPOUCXOIAINIMMHM IpPU aTMOC(EpPHOM JaBlIEHUHU. Y JelbHas

TeII0eMKOCTh Jb1a ¢=2,1 JIx/r'K.

15. Macca KpynmHOI MOJEKYJIbl OpPraHM4eCKOrO BEILECTBA m=10"18 r. Haiitu CPEIHIOK IOJHOU
KMHETUYECKOM HSHEPrHM TEIUIOBOIO JBMXKEHHUS TAKOM MOJIEKYJIbI, B3BELICHHON B BO3JyX€ INpH

temneparype 27 °C. HaiiTu Takxke CpeiHIO KBaJpaTHYHYK CKOPOCTh MOJIEKYIbl MPH 3TOM
TEMIIEPATYPE.

16. Pombuueckas cepa peBpanmiaercs B MOHOKIHHHYI0 rpu t=96,5 OC. ITpu atmochepHOM naBIeHIH
ylenbHas TeIloTa mpeBpameHus q=2,2 xan/r. CKayok yaenpHOro odbeMa cepbl MmpH (a3zoBOM

npespameann  AV=0,014 em/r. Haitn cmemienne T Touku (a3zoBOro mnepexoja cepbl MpH
W3MEHEHUU AaBiieHus Ha P=1 atm.

17. Haittu KII[ nukna Kianeitpona, coctosimmx u3 AByx uzorepm 12, 34 u aByx uzoxop 23, 41, ¢
U/ieaIbHBIM Ia30M B KauecTBe pabodero Tena.

18. Haiitu uamMenenue BHyTpeHHen sHepruu AU u coBepiieHHYI0 paboTy A MOJIsS JByXaTOMHOTO
UJIATHHOTO Ta3a, n300apuyecKu pacumpuBIierocs: ot oorema Vi =10 1 1o o6vema V=20 i1 npu
naBjeHuu P=5 atm.

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

20. Ocmotmueckoe gaBieHue pactBopa npu temmeparype 27 °C paBHo 0,2 MIla. Ckonbko 4acTuil
PacTBOPEHHOTO BEIECTBA HAXONTCS B PACTBOPE 00beMOM 1Mm>?
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21. CranbHOii cTepkeHb AIHHBI 1=20 cM ¢ MJIONIabI0 MONEPEYHOro ceueHus S=3 M2 HarpeBaeTcs ¢

OJIHOT'O KOHIIa 10 Temieparypsi t;=300 OC, a npyrum koHmoM ynupaercs B nex. IIpeamonaras, 4To

neperada Terjia TMPOUCXOJUT MCKIIOYUTEIBHO BJAONIL CTEpKHS (0e3 moTepp Yepe3 CTEHKH),
[IOCUMTATh MAacCy m JibJa, pacTBopuBLierocs 3a Bpems 1=10 muH. TernonpoBogHocts ctanu 0,92

kan./(c.em* ©C).
22. Kpuruueckas temmneparypa yriekucnorsl (CO,) paBHa 31°9C, kpurtuueckoe naBieHue 73 aTm.

Omnpenenutb Kputnyeckuii 00beM Vo Mot CO,.

p
23. HJ’IH OIIPEACIICHUA ITOBEPXHOCTHOI'O HATSXXCHHA BOJbI B3BCIHIMBAIOT KaIlJIM, OTPBIBAIOIIHUECA OT

Kalwuisipa, ¥ U3MEPSIIOT TuaMeTp d MIeHKH Kaluld B MOMEHT oTpbiBa. Okasanock, uro macca 318
Karelsb BOJIbI paBHA 5 T, a d=0,7 MM. HaliTi MOBEpXHOCTHOE HATSKEHUE BOJIBI.

24. HaiiTi II0THOCTh P ABYXaTOMHOTO KMCJIOPO/A pH jgaBiaenuu P=50 atM. u temmnepatype t=27°C.

25. Kak BeIMKO MOBEPXHOCTHOE HATSXKEHHUE G KHUJIKOCTH, €CJIU NETIIs U3 Pe3UHOBOTO IIHYpa JAIHHON
| ¢ momepe4yHbIM cedeHMEM S, TOJOXKEHHAs Ha IUICHKY A3TOH IOBEPXHOCTH, pACTSHYIACh B
OKpPYKHOCTh panuyca R mocie Toro, kak ruieHka Oblia mpokosoTa BHYTpU nemiu? CuuTark, 4TO
IIPY MaJIBIX PACTSDKEHHSIX /ISl pE3UHBI CTIpaBeIiInB 3aKoH ['yka u moayis FOHra pesunsl paseH E.

26. Mennsbiii KoeiHUK HarpeBaeTcs Ha mpuMyce. Bona moBeneHa 10 KUMEHUS ¥ BBIJCISET KaXIyo

MUHYTY m=2 r. napa. TommuHa aHa xodernuka 1=2 MM, a miomans S=300 M2, Ornpenenursb
PasHOCTb TEMIIEPATYD ty-t; MEXIY BHYTPEHHEW W Hapy»KHOM IOBEPXHOCTAMH JHA KO(eHHMKa,

mpeJrnoaras, 4To Bce HO HarpeBaeTcs paBHOMepHO. TeriornpoBogHocts menu 0,92 kan/(cem:
Q).

27. Ha xkakyro BbicOTY h momHMMaeTcs BoAa MEXAY JBYMSI BEPTUKAIBHBIMH CTEKISTHHBIMU
TUTACTUHKAMH, YACTHYHO MOTPYKEHHBIMU B ITY XKHUAKOCTb, €CIH paccTosiHue Mexay Humu d=0,5

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

28. Haiitu TemneparypHblii K03(pPUIMEHT TEIUIOBOTO paclIupeHus o Juist raza Ban-nep-Baansca npu
IIOCTOSIHHOM JIaBJICHUH.

29. Kakyro CKOpOCTb JOJPKHA UMETh CBHHIIOBAs IYJsl, YTOOBI MPH yJape O CTAIbHYIO IUIUTY OHA

pacruraBunacs? Temmeparypa mynun t = 27°, ynmensHas TemaoTa TNABIEGHMS CBHHIA (=5 Kaj/T,

yaenbHas TeroemkocTs ceunna ¢=0,03 kan/(r - °C). Temneparypa miasnenus ceunna t1=327 °C.
30. Haiitu wn3meHeHne BHyTpeHHed oSHeprun AU Moisl JBYXaTOMHOTO HJA€aJIbHOTO rasa,
n300apuvecku, pacmpusiierocs ot oorema Vi =10 11 1o o6bema V>=20 11 npu naBinenuu P=5 atm.

31. Jlnms aproHa OTHOIIEHUE y=Cp/CV=1,68. Onpenenuth naBnenue P>, momyduBIiieecs mocie

anrabaTHIecKoro paclMpeHus 3TOro raza or odbemMa Vi=1 11 10 o0bema V=2 11, eCili HayanbHoe
nasieHue Pi=1 atm.
32. Haiitu cpeaHo0 UIMHY CBOOOJHOrO mpoOera A MOJIEKYJIbl KHUCIOpOAa MpPH HOPMalIbHOM

NaBIeHnH, eciu Kodbdurment mddy3nn kuciaopoaa npu ToM xe gasnernn u 0°C pasen D=0,19

CM2/ c.

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

HaxXOJAIIErocsl MPU HOPMAJIbHBIX YCIOBUAX? ['a30KMHETUYECKUI THUaMETP MOJIEKYJbl KHUCIOpoaa
d=3,1-10"8 cm.

34. Haittu BepxHUil nipenen nasieHus P Bomopona B cocyae oobremom V=1 J1, mpu KOTOPOM JIJTMHA
CcBOOOAHOTO Mpobera MOJIeKyIbl O0JbIIe pa3MepoB cocya. ['a30KMHEeTUUeCKUid TuaMeTp BOJOpOIa
d=2,2 108 cM, a Temneparypa ero T=300 K.

35. Haiitu KIIJl nukia, cocTosimero u3 AByX M30TEPM U JABYX H300ap, mpenmnojarasi, 4To pabounm
BEILECTBOM SIBJIIETCS M/ICAIbHBIN Ta3.
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36. HaiiTu u3MeHeHHE SHTPONUU MOJS MIACAIBHOIO raza IpH H30XOPHUYECKOM, M30TEPMHUUYECKOM M
n300apUyecKOM Mpoleccax.

Kpumepuu ¢popmuposanus oyenox no npomexicymounol ammecmayuu:

«OMaUYHbBLL  (6blCOKUI) ypoeeHb Komnemenyuu» (25-30 0OamioB) — TOTyYaroT
oOyuJaromuecsi, KOTopble CBOOOJAHO OPHEHTHUPYIOTCS B MaTepualie U OTBeUYaroT 0e3 3aTpyJHEHHI.
OOyuaromuiicss CriocoOCH K BBITOJHEHHIO CIIOKHBIX 3a/IaHUM, TTOCTAHOBKE LieJel U BbIOOpe myTel
ux peanuzanuu. Pabora BeIoOIHEHA MOIHOCTHIO 0e3 omuooK, pemeno 100% 3anay;

«xopowiuii (HopmanvHblil) yposeHb Komnemenyuu» (20-24 Oanna) — TOMYYaOT
oOyudaroruecsi, KOTOpble OTHOCHUTEIBHO IOJIHO OPUEHTHPYIOTCS B MaTepualie, OTBEYaroT 0e3
3aTpyAHEHUH, JOMYCKAIOT HE3HAYUTENIbHOE KOMU4ecTBO omubOoK. OOydwaromuiicst crocobeH K
BBIMIOJTHEHUIO CIIOKHBIX 3aJaHuid. PaboTa BbINOMIHEHA MOJHOCTHIO, HO UMEIOTCA HEe OoJiee OAHOU
HEerpyOoi oMOKH M OJJHOTO HeloueTa, He 0ojiee TpeX HeJ04YeTOB. JOomycKaloTCsl He3HAUUTEeIbHbIC
HETOYHOCTH MPHU pellieHuu 3aaad, peuieHo 70% 3anay;

«y00671€MmeopumenvHblil. (MUHUMATILHBLIL NOPO206bLIL) ypoeeHv Komnemenuyuu» (15-19
0a/IoB) — MOJIy4alOT OO0ydYaromMecs, y KOTOPBIX HEAOCTATOYHO BBICOK YPOBEHb BIAJICHUA
MaTepuaioM. B mpomecce orBera Ha 3K3aMeHE JOIYCKAlOTCA OIMIMOKM M 3aTpyAHEHUS INpuU
u3noxkeHuu Matepuaina. OOydaroluiicss MPaBWIBHO BBHIMOJIHWI HEe MeHee 2/3 Bceil paboThl miH
JIOTyCTUJT HE OoJiee oIHOM TpyOoi OmMOKM M IBYX HEIOYETOB, HE 00Jiee OHOUM rpy0oil M OgHOM
Herpyooi omubOku, He Oojee Tpex Herpyobix omubOoK, oxHOW HerpyOoi. OOywaromuiics
3aTPYAHSETCS C IPaBUIILHOM OLICHKOM MPEIJIOKEHHOM 3a/1auu, JaeT HEMOJIHBIN OTBET, peeHo 55%
3a1au

«HEY00671emeopUmMeIbHbLI  (HUINHCE NOPO208020) YpPOGEeHb Komnemenuyuu» (MeHee 15
0a/uI0B) — MMOJyyaroT 00yYaroIuecs, KOTOpble TOMYyCKAtT 3HAUNUTeNIbHbIe omnOKu. OOyuaromuiics
MMEET JIMIITh HAYaJIbHYIO CTETICHb OpUEHTAllMU B MaTepuaie. B pabore uncio ommboK U HEJOYETOB
NOPEBBICUJIO HOPMY JUId OLEHKHM 3 WM MpaBWIBHO BBINOJHEHO MeHee 2/3 Bceil paboThl.
OOyuaromuiics 1aeT HEBEPHYIO OIIEHKY CUTYaIllH, perieHo meree 50% 3amau

6. Memoouueckue mamepuainsl, onpeoensatouiue nPoueoypsvl OUeHUSAHUA 3HAHUIL, YMEHUIL,
HABbIK0G U (U1) Onblma 0esAmeabHOCmu

MaxkcumanbHas cymma OamioB (100 GamnoB), HaOupaemas CTYIEHTOM IO JAUCHUILIMHE,
BKJIIOUYAET JIBE€ COCTABIISAIOIINE:

nepBasi COCTABIISIFOIIAS — OIIEHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBa BHIMOTHEHUS
CTYJICHTOM YYeOHOW paboThl TO W3YYCHWIO MWCIHMILUIMHBI B TEUCHUE TEpHOAa W3yYCHUS
JTUCITUIIIMHBL (CeMecTpa, WM HECKOIBKHX CeMecTpoB) (cymma — He Oonee 70 OamnoB). bammsi,
XapaKTePU3YIOIINE YCIIEBAEMOCTh CTYJCHTA 1O JUCIUIUIMHE, HAOUPAIOTCS MM B TCUCHHE BCETO
nepuoaa 00y4eHus 3a U3y4eHHE OTACTbHBIX TEM U BHITIOJTHEHHE OTACTbHBIX BUAOB PaboT.

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

OO6mmit Gamn TeKymero W pyOeKHOTO KOHTPOJIS CKJIAIBIBACTCS W3 COCTABJISIOININX,
ykazaHHbIX B «[lonmoxkenun o pedtunroBoit cucreme KBI'Y». B Teuenme ydeGHOro mporecca
CTYJICHT 00s13aH OTYUTATHCS MO0 TEOPETUICCKOMY MATePUATY M MPAKTUICCKUM 3aHSITHIM: OMPOCHI,
WHAWBUAYalIbHBIE 3a/1aHus. (TIO KeJlaHUI0 aBTOpa IIPU HEOOXOIUMOCTH)

OO6mmit Oamr TeKymero W pyOeKHOro KOHTPOJS CKIAIBIBACTCS W3  CIEAYIONIUX
COCTaBISIONIUX MPHIIOKEHUE 2.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIINHE SIBJISIETCS OLIEHKA KauecTBa
OCBOCHUS AUCIHUILTUHBI 00yJarOIIUMUCS.

Kpumepuu oyenxku xauecmea oceoenusn oucyunaunsl (Ilpunoscenue 3)

Kputepuem orneHku ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIMA B paMKax ydeOHOU
JTUCIUIIINHBI SBIISETCS YK3aMEH.

B nmepuon TOATOTOBKM K 9K3aMEHY CTYISHTHI BHOBb oOpamarorcs K  y4eOHO-
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METOANYECKOMY MaTepuainy U 3aKpeIUIIOT IPOMEKYTOUHBIE 3HAHMS.

ITonroroBka oOyuaromerocst K 3k3aMeHy BKJIIOYAeT TPH JTara:

—  camocTofATeNbHas paboTa B TEYEHUE CEMECTPa;

—  HENOCPEICTBEHHAas IMOJArOTOBKA B JHM, IPEALIECTBYIOIME 3K3aMEHY 110 TEMaM Kypca,

— TOArOTOBKA K OTBETY HA dK3aMEHALIMOHHBIE BOIIPOCHI.

IIpy moaroToBke K 35K3aMeHy OOydaroIIMMCS 1eJecOoO0pa3sHO MCIOJIb30BaTh MaTepUallbl
JEKIHA, y4eOHO-METOJIMYECKHE KOMIUIEKCHl, HOPMAaTHBHBIC JOKYMEHTBI, OCHOBHYIO U
JIOTIOIHUTEIIBHYIO JTUTEPATYPY.

Ha sk3ameH BBIHOCHTCS Marepuan B o0ObeMe, MPEeAyCMOTPEHHOM pabodeil mporpaMMoil
y4eOHOH TUCIMIIIIMHEI 32 ceMecTp. DK3aMeH IPOBOIUTCS B TUCbMEHHOMN / YCTHOH (opme.

[Ipyn mpoBeneHWM SK3aMeHA B MHCHbMEHHOW (YCTHOH) (opMe Bemyluil MmpemnojaBaTellb
COCTaBJIAET SK3aMEHAI[MOHHbIE OWJIETBl, KOTOpblE MOIYT BKJIIOYaTh B ce0s: TECTOBBbIE 3aJaHUS;
TEOPETHUYECKUE BOIPOCHI; 3aJauu WM curyauud. DopMynMpoOBKa TEOPETUYECKHUX 3aJaHHUU
coBnagaer ¢ (OpMyIMPOBKON IlepedHss BONPOCOB HA HK3aMEH, JOBEAECHHBIX J0 CBEACHUs
cryaenToB. Comep)kaHue BOIIPOCOB OJHOTO OWJIeTa OTHOCHUTCS K PA3IMYHBIM pa3zesiaM IMporpaMMbl
C TeM, 4yTOOBbI O0JIee MOJIHO OXBATUTh MaTepua y4eOHOU JUCHUIIIMHBIL.

B ayauropun, rae npoBOAUTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXOIUThCA HE
OoJiee AeCATH CTYJIEHTOB Ha OJHOrO IpenojaaBatens. Ha moaroToBky orBeTa Ha OWUJIET OTBOAMTCSA
40 MUHYT.

ITpu npoBeeHUN MUCBMEHHOTO 3aueTa Ha paboTy OTBOIUTCS 10 60 MUHYT.

Pe3ynbTar ycTHOrO MM NUCbMEHHOTO 3K3aMEHa BbIpaXkaeTcs OaiaMu.

Tunossle 3ananus, obecnednBarone Gopmupopanue komnereHuu OIIK-2 npencraBieHbl

B Tabnuiie 7.

Taénuya 7. Pezynomamol 0c60enus yuedoHol OUCUUNIUHDL, ROONEHCaAUiUEe NPOBEPKe

bI€ JaHHBIC

BEJIMYMHBI M KOHCTAHTBI,
WX OIpeaeneHue, CMBICI,
CHOCOOBI M E€IUHUILI HX
HU3MEpEHHUS;

- Ha3HA4Y€HHUe, YCTPOMUCTBO
W TPHUHIMIBL  JACHCTBUA
U3MEPHUTEITbHBIX
npuOOpOB.

Nuaukaropsl OcHoBHbIE NOKa3aTeIn OuneHouHbIe
HanmenoBanue AOCTHKEHH I OLIEHKH Pe3yJIbTaTOB cpeacrBa
KOMIIeTeHIINH o0y4eHus

OIIK-2: Cnocoben | OIIK-2.1: 3HaTth: Tunossle OLlEHOUHBIE
MIPOBOJUTD CocraBnsieT OTUETBl | - OCHOBHBIE  IOHSTHS, | MaTEPHUAIIBI JUIS
Hay4HbIE 10 HAY4HO- 3aKOHBI u MOJIEIH | YCTHOT'O OIpoca
UCCIIEIOBaHUS HCCIIEIOBATENIbCKON | MOJIEKYJISIPHO- (Bompocs! anst
¢buznveckux U | ACATEIbHOCTH, KMHETUYECKOU TEOPHH | JIOIyCKa -paszoein
KUBBIX OOBEKTOB, | BKIIIOUAs aHATU3 U CTPOEHUS BEUIECTBA; 5.1.);
CUCTEM u | 00paboTKy - TEOPETHUYECKUE OCHOBBI | THIIOBBIE OLIEHOYHBIE
IIPOLIECCOB, AKCIIEPUMEHTAJIBHBIX | MOJIEKYJSIPHOM ~ (PM3UKU | MaTepHaIbl IS
oOpabaTbIBaTh U | pe3yJbTaToOB (TepMOIMHAMUKH U | YCTHOTO OIlpoca
MIPEACTABIIATh CTaTHUCTUYECKON QU3uKH); | (BOIPOCHI IIs
JKCIIEPUMEHTAIbH - OCHOBHBIE (PU3MUECKHUE | 3AIUUTHI -pazoen 5.2.);

TunoBwie OIleHOYHEBIE
MaTepUaJIbl K 3a4ETY
(pazoen 5.3.)

Ymern:

- UCIIOJIb30BaTh
IPUHLMIBIL, METOABl U
3aKOHBI MOJIEKYJIIPHOU

TunoBwie OIleHOYHEBIE
MaTepHuabl JJis
YCTHOT'O OIpoca
(BompocH! st
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bu3uKn TUTS
HCCJICI0OBAHUS u
OOBSICHEHHS SIBIICHUI;

- pabotatb ¢ mpubopamu u

JOITycKa

-pazoen 5.1.);
Turmossie OLIEHOYHBIE
MaTepuabl s

o0opyaoBaHueM B | YCTHOI'O ompoca
¢buznveckoi (Bompocs! mis
naboparopuu; 3aIUTHI

- UCIIONIL30BATh | -paszoden 5.2.);
pa3InyHbIe METOJUKU | TUTIOBBIE OLIEHOYHbIE
U3MEpEeHU U 0O0pabOTKU | MaTepHajbl K 3a4eTy
AKCIIEPUMEHTAJIbHBIX (pazoen 5.3.)
JTAHHBIX.

Baangers: TunoBble OLIEHOYHBIE

- METOJaMH TIIOMCKa U
00paboTKkn  MH(POPMALUH
10 BOTIPOCaM Kypca;

- METoJaMH TPOBEICHUS

MaTepuabl s
YCTHOTO OIpoca
(Bompocs! aist

JIOTIyCKa -paszoer

HU3MEPEHHUI; 5.1.);
- MeTogamMu  aHaiu3a | TUIOBBIE OLIEHOYHBIE
TEOPETUYECKHUX U | MaTepuaibl AJs
AKCIIEPUMEHTAJIbHBIX YCTHOTO OIpoca
pe3ynbTaToOB u | (Bompocsl At
KOPPEKTHOM OIICHKH | 3alUTHI -pazoen 5.2.);
MOTPEIIHOCTH npu | TunoBelie o1leHOYHbBIE
MPOBEICHUHN (PU3UYECKOTO | MaTEepHUAIIbl K 3a4eTy
OKCIIEPUMEHTA. (pazoen 5.3.)
OIIK-2.2: Crioco6en | 3HaTh - | TumoBsIe OLIEHOYHBIE
MIPE/ICTaBIATh AKCIIEPUMEHTAJIbHbIE, MaTepuaibl s
pe3yabTaThl TEOPETUYECKHE U | YCTHOTO OIlpoca
HCCIIEIOBATENbCKOM | KOMIIBIOTEPHBIE ~ METOJbI | (BOIPOCHI JIs
JESATEIBHOCTH Ha UCCIIEI0BAHUI; TOTIyCKa -paszoern
Hay4HBIX - COBpEMEHHOE COCTOsIHUE, | J.1.);

KOH(EpeHIHsIX, BO
BpeMs
MIPOMEKYTOUHBIX U
HTOTOBBIX
aTTecTalui

TeOpeTu4eckre padoThl U
pe3yJIbTaThI
HKCIIEPUMEHTOB B 00beMe
JTUCITUTLINHEL.

TunoBbIe OLICHOYHEIC
MaTepHabl JJIs
YCTHOTO OIlpoca
(Bompocs! asst
3alUThI -pazden 5.2.);
TunoBwie OIleHOYHEBIE
MaTepHuabl K 3a4eTy
(pazoen 5.3.)

Ymern:

- MIPE/ICTaBIATh
pE3yJIbTaThI
HCCIIEN0BATENbLCKON
JIESITEIBHOCTH Ha HAYYHBIX
KOH(pEepeHIIUsIX B paMKax
JTAHHOW JUCLUIUINHBL,

- pemarh 3amadd 110
OCHOBHBEIM pazaenam
Kypca,

- HU3JIaratb  OCHOBHEIE
KOHIIEIIIHH

TumnoBblie OIEHOYHBIE
MaTePHAITBI JIS
YCTHOTO OIpoca
(Bompocs! anst
TIOTIyCKa -paszoer
5.1);

TumnoBblie OIEHOYHBIE
MaTePHAITBI JIS
YCTHOTO OIpoca
(BompoCHI 1115t
3aIUTHI -pazden 5.2.);
TunoBbIe OIIEHOYHEIE
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MOJICKYJIIPHOHN (DU3UKH.

MaTepualibl K 3a4eTy
(pazoen 5.3.)

Baagern:

- 3HAHUSIMH ITPOBOJUTH
pacueTsl U
(bopMyIUpOBaTh BEIBOJIBI C
UCIIOJIb30BaHUEM
pa3sMepHOCTEN

OCHOBHBIX U TPOU3BOJAHBIX
(U3HYECKUX BEIUYMH;

- MeTOJIaMU
CPaBHUTEJIBHOTO aHAJIM3a
TEOPETUUECKUX JaHHBIX U

SKCIICPUMCHTAJIbHBIX
PE3yIbTaTOB IIpu
BBITTOJIHCHHUH pacucToB

JAJIsI HAYYHBIX pa6 OT.

TunoBble OLIEHOYHBIE
MaTepuabl s
YCTHOT'O OIpoca
(Bompocs! aist
JOTIyCKa -pa3zoein
5.1.);

TunoBble OLIEHOYHBIE
MaTepuabl s
YCTHOT'O OIpoca
(Bompocs! ais
3alIUTHI -pazoen 5.2.);
TuIoBbIe OLIECHOYHBIE
MaTepuaibl K 3a4eTy
(pazoen 5.3.)

INKC-3.1
CrnocobeH npernogaBaTh
(bu3uKy B cpenHein
IIKOJIE U CTIeHATBHBIX
y4eOHBIX 3aBEJICHUX
Ha OCHOBE
MOJIy4E€HHOTO
(GyH1aMEHTaIbHOTO
oOpa3oBaHHs U
HAyYHOTO
MHUPOBO33PEHUS

3HATh: METOMKY MPETOIaBaHUs
IIKOJIBHOTO Kypca (DU3HUKH IS
pELICHHS 3a/1a4 10 MOJICKYJISIPHON
(u3HKe HA YPOBHE, TOCTATOYHOM
IS TIPeToIaBaHust PU3UKU B
CpeAHEN KOJIE U CIIEIUATbHbBIX
y4eOHBIX 3aBEICHUSAX Ha OCHOBE
MOJYYEHHOTO (YHIaMEHTAILHOTO
00pa3oBaHUsl U HAyYHOTO
MHUPOBO33PEHUS

Tunosble OLIEHOUHBIE
MaTepHuabl JJisi YCTHOTO Ompoca
(paznmen 5.1.1.); TuroBBIe
TECTOBBIE 3a7aHus (pa3en
5.2.3.); TUIIOBBIC OIICHOYHBIC
MaTepuaibl K SK3aMECHY
(pazmensr 5.3.1.-5.3.3.)

YMeet: uznarath 3aKOHBI
MOJIEKYJISIPHON (PU3MKH Ha yPOBHE
HIKOJIBHOTO Kypca (PU3HUKU U
o0ydJaTh pemiath 3a1a9u
LIKOJIBHOTO YPOBHS. YMeeT
npenojaBaTh PU3UKY B CpeaHEH
IIKOJI€ U CTIELUAIBbHBIX Y4eOHBIX
3aBEJICHUAX Ha OCHOBE
MOJTyYEHHOT0 ()yHIaMEHTAIbHOTO
o0Opa3oBaHMsl U HAYYHOIO
MHUPOBO33PEHUS

TunoBble OLIEHOUHBIE
MaTepuaibl A1 YCTHOTO ONpoca
(pazmen 5.1.1.); TUMIOBBIE 3a1a4U
Ha perTuHr (pasnen 5.2.2.);
TUTIOBBIEC OIICHOYHbIE
MaTepHalbl K KOHTPOJIBHOMN
pabore (pa3gen 5.2.1.)

Baageer: MeTonukou
MperoiaBaHus Kypca
MOJIEKYJISIPHOM (M3UKH B cpeiHen
IIKOJI€ U CTIEUAIBHBIX YUeOHBIX
3aBe/IEHUSAX Ha OCHOBE
MOJyYEHHOT0 ()yHIaMEHTAIbHOTO
o0Opa3oBaHMsl U HAYYHOI'O
MHUPOBO33PEHUS

TunoBsle OIleHOYHEBIE
MaTtepuabl JJisl YCTHOTO ompoca
(pazmen 5.1.1.); TumoBBIE
TECTOBBIE 3a7aHus (pa3aen
5.2.3.); TUTIOBBIEC OIIEHOYHBIC
MaTrepHuabl K SK3aMeHy
(pazmensr 5.3.1.-5.3.3.)
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Takum o00pa3om, BBINOJIHEHHE THIIOBBIX 3aJaHMK, MPEACTaBICHHBIX B pasjene 5
«O1eHOYHbIE MaTepUaNbl AJIsl TEKYLIETO0 U PyOeKHOTO KOHTPOJISL YCIIEBAEMOCTH M MMPOMEKYTOUHOM
aTTeCTallMM» TO3BOJUT KPUTHYHO, OLEHUTH CIIOCOOHOCTH HCIIONB30BaTh 0Aa30BBIC TEOPETUYECKUE
3HaHUS (QYHAAMEHTAIBHBIX pa3fesioB oOmed W TEOpeTHYeCKOH (HM3MKH Ui peleHHs
npodeccuonanbHbIX 3a1a4 (OI1K-2).

7. YueOHO-MeTOAMYEeCKOe o0eceYeHrue JUCIUIIINHBI

7.1. Hopmamueno-3akonooamenvHvie akmol

1. IIpukaz MunoOpHayku Poccum ot 07.08.2020 Ne891 "OOG yTBepkaeHUU
denepasbHOrO TOCYAAPCTBEHHOTO 00pa30BATENbHOTO CTaHAApTa BBICIIETO OOpa30BaHHS 10
HarnpaBieHuto moaroroBku 03.03.02 dusmka (ypoBeHb OakanaBpuata)" (3aperucTpupoBaHO B
Muntocte Poccuu 24.08.2020 No 59412.

7.2. OcHosHas tumepamypa
1. HuxepoB B.A. ®usuka g By30B: MexaHuka u MoJeKylsapHas (u3uka [IJIeKTpOHHBINA pecypce]:
yuebnuk/ HukepoB B.A.— DnekTpoH. TekcToBble ganHbie.— M.: Jlamkos u K, 2019.— 136 c.—
Pexwum nocryna: http://www.iprbookshop.ru/85196.html.— 3BbC «IPRbooks»
2. KysemmueBa B.A. Kypc neknuii mo obmei ¢usuke. Yacte [. MonekynspHas ¢usuka u
MonekynsipHas pusuka [Dnexkrponnslii pecype]/ Kyspmuuesa B.A., [TonomopeB O.A.— DnekTpoH.
TEKCTOBBIE JaHHble.— M.: MoCKOBCKasi TOCyJapCTBEHHAs aKa/eMusl BOAHOro TpaHcnopra, 2016.—
107 c.— Pexum nocryna: http://www.iprbookshop.ru/65845.html.— 3bC «IPRbooks»
3. MounekynsipHas ¢u3nka U MoJeKyisipHas (pu3uka [DiekTpoHHBIH pecypce]: mpaktukym/ W.A.
JIpikoB [U 1ap.].— DNEKTpOH. TeKCTOBble NaHHble.— ExatepunOypr: Ypanbckuil QenepanbHblii
YHHUBEPCUTET, 9BC ACB, 2016.— 104 c— Pexum J0CTyTa:
http://www.iprbookshop.ru/66554.html.— DBC «IPRbooks»
4. Kopzyn N.H. MonekynspHas ¢usuka. Yacte 1 [OnexTpoHHBIN pecypc]: yueOHoe mocoOue/
Kopsyn W.H.— OnekTpoH. TekcToBble AaHHble.— AsnMarbl: Ka3zaxckuii HalMOHaIbHBIN
YHUBEPCUTET UM. anb-Papaduy, 2014.— 92 c— Pexum JocTymna:
http://www.iprbookshop.ru/58713.html.— DBC «IPRbooks»

7.3. [lononnumenvuasn iumepamypa

. Kuxoun A K., Kuxoun 1U.K. Monekynspuas ¢usuka. M. Hayka. 1976.

. MarseeB A. H. MonekynsapHas ¢pusuka. M.: Beiciast mkona. 1987.

3. Tunszoypr BJIL., Jleun JI.M., CuByxun J.B., fxoBne U A. (Ilon pen. J.B. Cuyxuna).
COopHuK 3amay mo obuemy Kypcy ¢u3uku. TepMoIMHAMUKa U MOJIEKyJsipHas (usuka. M.:
Hayxa, 1988.

4. YeproB A.T"., BopoOreB A.A. 3agaunuk no ¢pusuke yuedHoe nmocodue 4-oe nznanue M.: Briciias

mkona,1981.

. @. Peitd. Cratuctuueckas ¢usuka. bepxieesckuit kypc pusuku. T.5.M.: Hayka, 1986.

6. P.®eiinman, PJleitton, M.Conac. deiinmanoBckue nekuuu no ¢usuke. Boim4. Kunernka.
Temtora. 3Byk. M. Mup.1977.

7. P.B.ITonb. MonekynspHas ¢pu3nka, akycTHKa U yueHue o teriore. M.: Hayka. 1971.

. .B.CagenbeB. Kypc obmieii ¢puzuxu. T.1. . M.: Hayka, 1986.

9. Kacanaposa O.H., Matsee A.H., [TonoB B.B. /mox obme#t pen. A.H. MartBeeBa. Meroanka
peleHus 3a1a4 no MoJeKyisipHoi ¢pusuke. M.: u3a-so MI'Y. 1982.

10. benonyukun B.E., 3aukun J[.A., [{unentok KO.M. Kypc o6mie#t ¢puzukn. OcHOBBI Gu3uKU. Y4eo.
nocobue: ans By3oB. B2 1. T.2. KBantoBas u craructuueckas ¢usuka. Tepmoaunamuka /Ilon
pen. FO.M. ITunentoka.-2-e uza.,ucnp.-M.: DUSMATIIUT, 2007.-608 c. www/studentlibrary.ru.

11. CuByxun JI.B. O6uwmii kypc ¢pusuku: Yued.mocobue: s By30B. B 5 1. T.2. TepmoanHamuka u
MoJIeKyJIsipHas (pusuka.-5-¢ uzg., ucnp.-M.: PUZMATIINUT, 2006.-544 c¢. www/studentlibrary.ru
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12. MonekynspHas ¢usuka u TtepmoauHamuka.-M.. OUIMATIIUT, 2005. -208 c.
www/studentlibrary.ru.
13. HUpomoB W.E. 3amaum mo oOmeir ¢usuke: yd. mocod. s By3oB. 8- U3I.-

M.:BMMHOM.JIa6oparopus 3Hanuii. 2010.-431 c.

14. N.E. Uponos. ®Pusuka MakpocucreM. OCHOBHBIE 3aKOHBI: yuyeOHoe mocobue.-4y u3a.-M.:
BMHOM. JIa6oparopus 3uanwuii, 2009.-207 c.

15. KongpateeB A.C., Paiiropoackwuii I[1.A. 3agaun o TepMoIMHAMHKE, CTATUCTUYECKON (U3UKE U
kuHeTrke. M.: BUHOM. JlabopaTtopwus 3nanuii. 2010.

16. Ille63yxoBa MN.I'., AnexoB A.M., [lenkoB I'.B. MonekynsipHas ¢usuka. 3aJaqHUK-TIPAKTHKYM
o obmieit pusuke. Yacte 1. YuebHoe mocodue - Hampuuk: KbI'Y, 2012. — 79 c.

17. 1e63yxoBa WN.I'., AnekoB A.M. MonekynsapHas ¢usuka. 3agauyHUK-TPAKTUKYM 1O OOIIei
¢usuke. Yactpb 2. YuebHoe mocoodue - Hampuuk: KbI'Y, 2017. — 120 c.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI01eMelb, HCYPHAT)
OTtnenpHBIC CTATHH 110 JAHHOHN ITUCIUTUIMHE OITYOJIMKOBAHBI B PA3TUYHBIX (DU3MYECKHUX
KypHasax.

7.5. Dnexmponnvle ucmounuxu ungopmayuu (Mumepuem-pecypcol)
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/

061/1/;146 uH¢OpMCll4MOHHbl€, Cnpaesoy4Hble U NOUCKoeble:
1. CnpaBounas mpaBoBas cuctema «l'apant». URL: http://www.garant.ru.
2. CmpaBounas npaBoBas cuctrema «Koncynprantllmtoc». URL: http://www. consultant.ru

ITepedyeHb aKTyaJbHBIX 3J1eKTPOHHBIX MH(POPMAIMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aocryn nouans3osarenasam KBI'Y (2023-2024 yu.r.)

Ne | Haummeno- | Kparkas xapakrepucTuka | Anpec HaumeHoBanue YcaoBus
n/ BaHHUe caiita OpraHM3anMu- AOCTyINA
Il | 3JIeKTPOHHO- BJIa/IeJIbLIA;
ro pecypca PEeKBHU3HUTBI
JA0T0BOpa
1. Hayunasi | Dnekrp. 6ubiamnorexa http://eli 000 «HOb» [Tonnbrit
3JIEKTPOHHA | HAyYHBIX MyOIMKaAIUH - brary.ru JInueHnsnonunoe JOCTYI
| 0k0110 4000 NHOCTPaHHBIX U cornamenue Nel4830
oudamorexa | 3900 oTeuecTBEHHBIX ot 01.08.2014r.
(H9b Hay4HBIX JKYPHAJIOB, beccpounoe
PODPN) pedepatsr myomkaruii 20
TBIC. ’KYPHAJIOB, a TAKKE
ormmcanus 1,5 MirH.
3apyOeKHBIX U POCCUMCKUX
nuccepranuii; 2800 pocc.
KYpHAaJIOB Ha
0€e3BO3ME3IHON OCHOBE
2. 9bC 13800 m3nanumii no BceM http://w | OOO «KoHcynbTanT [Tonubii
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http://www.isiknowledge.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/

«KoncyabTa | 00nacTsaM 3HaHUH, ww.stud CTYJICHTa» JIOCTYTI
HT BKIto4aet 6osee uem 12000 | medlib.r (r. Mockaa) (peructpa
CTYy/IeHTa» | Y4eOHUKOB U y4eOHBIX u JoroBop uus no IP-
nocob6uit 1 BO u CIIO, http://w Ne750KC/07-2022 ajpecam
864 HanMeHOBaHUH ww.med Ot 26.09.2022 . KBI'Y)
XKypHanoB u 917 collegeli AKTHBEH 110
MOHOTpaduii. b.ru 30.09.2023r.
«aexTpon- | Komekuus «Menununa http://w 000 [Tonnbrit
Hasi (BO) I'DOTAP-Menua. ww.stud «ITomuTexpecypc» JIOCTYTI
onosmoreka | Books in English (kauru Ha | medlib.r (r. Mockga) (peructpa
TeXHHYECKOT | aHIJIUHCKOM S3BIKE)» u [orosop nus no IP-
0 BYy3a» Ne849KC/03-2023 aapecam
ObC ot 11.04.2023 1. KBI'Y)
«Koncyab- AKTHBEH J10
TAHT 19.04.2024r.
CTYAEHTAa»)
IBC DOnekTpoHHbIe Bepcuu kHUT | https://e.l | OO0 «93bC JIAHb» [Tonnsii
«JIanp» BEIYILIUX U3/1aTEIbCTB anbook.c | (r. Canxr-IlerepOypr) | nocryn
y4eOHOU U HAyYHOU om/ orosop (peructpa
TUTEpaTypsl (B TOM YHCIIC Ne41EI1/223 uus no IP-
YHUBEPCUTETCKHUX ot 14.02.2023 r. aapecam
W3/1aTeNbCTB), TaK U AKTHBEH 110 KBI'Y)
3JIEKTPOHHBIE BEPCUU 15.02.2024r.
MEPUOTNIECKUX M3/IaHUH 1O
Pa3IUYHBIM 00JIacTIM
3HaHUMU.
Hauuonaan | O0beIMHEHHBII https:/ru | ®I'BY «Poccuiickas Hoctyn ¢
Hasl AJEKTPOHHBIN KaTanor sneb.ru/ rocy/1apCTBEHHasI AJIEKTPOHH
JJIeKTPOH- | GOHJOB POCCUMCKHUX OMOIMOTEKAY oro
Hasi OMOIMOTEK, COMEPIKAIIIII Horosop YUTAIBHOT
oubauorexa | 4 331 542 sneKTpOHHBIX Nel01/HDOb/1666-1n 0 3a1a
PI'b JTOKYMEHTOB ot 10.09.2020r. oubnmuoTe
00pa3oBaTEeNBLHOTO U beccpounslii ku KbI'Y
HAYYHOTO XapakTepa Mo
Pa3TUYHBIM OTPACIsM
3HaHUHI
IBC 107831 nyOnukaumid, B T.4.: | http://ipr 00O «Ain ITu Op [Tonnsbrit
«IPSMART | 19071 — yueOnbIx uzganuii, | booksho Menna» JIOCTYTI
» 6746 — Hay4HBIX U3JJaHUH, p.ru/ (r. Mockga) (peructpa
700 xomnexuuii, 343 Horosop Ne75/EIl- | mus no IP-
xypHana BAK, 2085 223 aapecam
ayIMOU3TaHHIl. ot 23.03.2023 1. KBI'Y)
AKTHBEH J10
02.04.2024r.
IBC Temarnueckas KoJIeKIus http://ipr 00O «Aiu ITu Op [Tonnbrit
«IPSMART | «Pycckuit s13bIK Kak booksho Menua» JOCTYI
» WHOCTPaHHBI p.ru/ (r. Mockga) (peructpa
(B0P PKHN) | UznaTenbckue KOJIICKIIUN: http://w | loroBop Nel42/EIl- | uus no IP-
«3naroycty»; «Pycckuit WW.TI0s- 223 azgpecam
s3bIK. Kypew»; «Pycckuit edu.ru/ ot 18.05.2023 1. KBI'Y)

a31K» (Kypest YMK
«Pycckuil I3bIK CEroaHs» -

CPOK IPEIOCTaBIICHUS
JIMLICH3UM:
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6 KHUT) ¢ 01.06.2023 mo
01.06.2024
8. 9bC DIEKTPOHHBIE BEPCUU https://ur | OOO «2nektponnoe | IlomHbIi
«lOpaiiT» | yueOHOH 1 HayIHOH ait.ru/ U3/1aTEIIbCTBO JOCTYII
aas CIIO | murepaTypbl U31aTENbCTB FOPAMT» (r. (peructpa
«IOpait» s CI1IO u Mocksa) uus no IP-
3JIEKTPOHHBIE BEPCUU Horosop Ne305/EIl- | aapecam
MIEPUOANYECKUX U3AAHUM 110 223 KBI'Y)
pas3IMYHBIM 001aCTIM Ot 27.10.2022 1.
3HAHUH. AKTHBEH 110
31.10.2023
9. IBC Onektponusie Bepcun 8000 | https://ur | OO0 «nexrponnoe | Ilonubrit
«lOpaiiT» | HauMeHOBaHUN y4eOHOHN 1 ait.ru/ U3JIaTEIbCTBO JOCTYT
miasa BO HAY4YHOU JIUTEPATypPhI FOPAWT» (r. (peructpa
u3natensctB «HOpai» st MockBa) nug o IP-
BO u snexktponHbIie Bepcun Jorosop Ned4/EIl- agpecam
MEePUOINYECKUX U3TaHUH 1O 223 KBI'Y)
pa3IUYHBIM 001aCTIM Ot 16.02.2023 r.
3HaHUM. AxtuBeH ¢ 01.03.2023
r.
1o 29.02.2024 r.
10.| Polpred.com | O630p CMHU Poccun n http://pol 00O «llonmpen Hocryn o
. HoBocTn. | 3apy0exss. [lomHbie TekeThl | pred.com CIIPABOYHUKN IP-
0O030p + ananurtuka u3z 600 be3Bo3mesniHo (6e3 azpecam
CMMU. W3aHuil o 53 oTpacisam opuIIUaTBEHOTO KbI'Y
Poccusi u JIOTOBOPA)
3apy0exbe
11.| Mpe3unent- | bonee 500 000 http://w OI'bY ABTOpHU30
cKkast ANEKTPOHHBIX IOKYMEHTOB | ww.prlib «IIpe3unentckas BAaHHBIN
oudamoreka | 1o ucropun OTeuecTna, .Iru oubmmorexka um. b.H. | moctyn u3
um. b.H. poccuiickoin Enpiunay (r. Cankr- | 6ubnuore
EabumnHa | rocy1apCTBEHHOCTH, [TerepOypr) K4 (ayn.
PYCCKOMY SI3BIKY U IIPaBy Coryamenue ot Nel 15,
15.11.2016r. 214)
beccpounsiit

7.6. Memoouueckue ykasanus no npoeeoeHur0 pa3iuyHulX Y4eOHbIX 3aHAMUL, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENLHOU PAbOmbl

VYyeOHast paboTa Mo JUCIUIUIMHE COCTOUT U3 KOHTAKTHOW padoThl (JIEKUNHU, MPAKTUYECKUE
3aHATHUS) U CaMOCTOSITENbHON paboThl. COOTHOLIEHNE JIEKIIMOHHBIX, CEMMHAPCKHX, J1a00paTOPHBIX
U TpPaKTUYECKUX 3aHATUH K OOIIeMy KOJMYECTBY YacOB COOTBETCTBYET Yy4ye€OHOMY IUIaHY
Hanpasnenus 03.03.02 — ®usuka, npopuinb «MeaunuHckas GU3uKa.

Jlis TOArOTOBKM K CEMHUHApPCKUM 3aHATUSIM HEOOXOAMMO pacCMOTPETh KOHTPOJIbHBIE
BOIIPOCHI, IPH HEOOXOAUMOCTH OOPATUTHCS K PEKOMEHIyeMOM JINTepaType, 3aicaTh HEMOHATHBIE
MOMEHTHI B BOIIPOCAX JJIsl YACHEHUS UX Ha IPEJCTOSAIIEM 3aHATHH.

Memoouueckue YKAa3aHus K I1€EKYUOHHbIM U NPAKMUYECKUM 3AHAMUAM

B cucremy cpeacts oOydeHus AMCHUIUIMHBI «MouekynsipHas (pu3nka» BXOIAT Y4eOHHKH,
yueOHble 1MocoOus, KypeC JIEKLIMH, MPOrpaMMHOE M KOMITBIOTEpHOE obecrieueHue, o0pasyroime
€/IMHYI0 KOMIUIEKCHYIO CpeJly, TTO3BOJISIONIYIO TOCTUTaTh IOCTaBJICHHBIX Lieell 00ydeHusI.
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OCHOBHBIE KOMIIOHEHTHI CHUCTEMBI CPEJICTB OOYYCHHUs AUCLUIUIMHE: YUeOHHMKH, ydyeOHbIe U
yueOHO-MeToInYeckiue mocoOus Mo pazjenaM AUCUMIUIUHBL. [IporpamMMmHbie MaTepuanibl s
MNONJEPKKU TPEINOJIaBaHUs, HCIOIb3yeMble B IPOLECCE CAMOCTOSATENIbHONH pabOThl CTYICHTOB,
ydaeOHOe ITporpaMMHoOe o0ecriedeHue (3JIEKTPOHHBIN YICOHHK, KOMITBIOTEPHBIE TECTHI U . ).

CpenctBa TeleKOMMYHUKAIMKA (B TPOIECCE CaMOCTOSTENbHOW pPabOTHI  CTYIEHTOB),
o0ecrieunBaroIIUe JOCTYMHOCTh HHGOpPMAlMU Al CTYJEHTOB, BOBJIEUEHHOCTb HUX B y4deOHOE
B3aMMO/ICUCTBHE, UCIOJIb30BaHKE pecypcoB JokaibHOM cetu KBI'Y u UHTepHer.

Kommnbrotepnsie knaccel MHCTUTYTa (QU3UKK U MAaTEeMaTHKH, JIEKTPOHHBIE 3aJIbI ONOINOTEKN
u Uurepuer-nentpa KbI'Y.

Opranu3anroHHBIMH (pOpMaMH POBEACHHS ayAUTOPHBIX 3aHATUH 1O JUCUUIUINHE SBISIOTCS
JEKLUY, IPAKTUYECKUE 3aHATHSL.

OcHOBHasi AUJAKTHYECKas IENb JEKIUH - (OPMUPOBAHUE OPHEHTUPOBOYHOM OCHOBBI IS
MOCNEAYIOLIETO YCBOGHUS CTYACHTaMHM YydeOHOro marepuana. JIeKuus BBINOJHSET Hay4yHbIE,
BOCIHUTATEIbHBIE W  MHUPOBO33pEHYECKHE  (YHKIMH, SBISIOTCS  METOAOJOTHYECKOH U
OpPraHU3aI[MIOHHON OCHOBOM /JIi CaMOCTOSITENbHBIX 3aHSATUH, PACKPHIBACT MOHATUUHBIN ammapaT
JTUCIUILIMHBI, TPOOJIEMBI, JOTHKY, AT LIETbHOE MPEJICTaBICHHE O IMPEAMETe, MOKa3biBas €ro
MECTO B CHCTEME HAayKH, CBSI3b C POJCTBEHHBIMH IUCIHHUIUIMHAMH, MPOOYXKJaeT HHTEpec K
npeaMeTy, pa3BuBaeT NpodeccuoHaIbHbIe HHTEPECHI.

CopnepxaHue JEKIUI YCTaHABIMBAETCS HAa OCHOBE paboueill NporpamMmbl JHUCHUIUIMHBIL.
KonkpeTHoe conepkaHue JEKUUH BKIIOYAET OCBELICHHME 3a/ay, METOJIOB U YCIEXOB HAYKH,
OCBEILIEHUE IyTe HAy4YHBIX W3bICKAHUMN, aHAIM3 HWCTOPUYECKUX SIBICHUN; KPUTHKY U HAyYHYIO
OLICHKY COCTOSIHUSI TEOPUH U MTPAKTHKU.

B nexumsx mpenojaBareib, HapsAy € CHCTEMAaTHYECKUM H3JIOKEHHEM (DyHIaMEHTaIbHBIX
OCHOB HayKH, BBICKA3bIBa€T CBOM Hay4yHbIC HJEH, CBOE OTHOLICHHE K IMPEIMETY HU3Y4YECHHs, CBOE
TBOPUYECKOE MIOHUMAHUE €T0 CYIIHOCTH U MEePCIeKTHB pa3BuTHs. [loaroroBka k nexuuu tpedyer

CaMoro TIIATeIHHOr0 0TOOpa MaTepuana, MPUBJICUEHUS SPKUX U BHIPA3UTEIBHBIX TPHUMEPOB.
Ot nekuuu TpedyeTcs Takke, YTOObI OHA BO30Y)KJajla M HalpaBisia CaMOCTOSATENIBbHYIO MBIC-
JUTEIbHYIO 1€ATENIbHOCTh CTY/IEHTOB, (JOPMHUPOBAia UX MUPOBO33pEHHE.

Ha nexmum ot npenogasarens TpeOyeTcsl B IONOJIHEHUE K 3HAHUSM U IPOPEeCCHOHATBHOMY
OTIBITY HIMPOKAas APYAMIIMS, JIOTUKA apryMEHTAallud, YBIEYEHHOCTh CBOEH 00JIaCThIO 3HAHWHA U
BHYTPEHHSS NOTPEOHOCTh 3aKE€Ub €H0 CBOMX MJIAQAUIMX KOJUIET - CTYJEHTOB. A 3TO 3HAYWT, YTO
JIEKTOPY HEOOXO0IMMO BO3/IECTBOBATh HE TOJIBKO HAa pa3yM, HO U Ha YyBCTBAa CBOUX CIIyILIATENEH.

Kaxxnas nexkuust TpedyeT Takoro mocTpoeHusi, 4ToObI CTYASHTHI MOTJIM KOHCIIEKTUPOBATh €€ B
BUJIE YETKO OrPaHWYEHHBIX, IOCJIEJOBATEIbHBIX M B3aUMOCBSI3aHHBIX IIOJIOKEHUM, TE3HCOB C
BBIBOJIaMU M 3aKIIOYEHUSIMU. Bce OThenbHble JIEKIMK JIEKIMOHHOTO Kypca TpeOyIoT, MOATOMY
B3aMMOCBSI3H, IOCJIEI0BAaTEIbHOCTH U eauHCTBa 1enu. CyIIeCTBEHHO Ba)KHOM SIBISIETCSl CBA3b
JEKIIMOHHOTO MaTepuaia ¢ IpyruMU KypcaMH U BUAaMu OOydYeHHUsI.

Ha BBOJIHOW JEKIMM yCTAaHABJIMBAETCS CBA3b JIEKIIMOHHOTO MaTepualla C y4eOHHKaMH U
yueOHbIMH TTocoOusMu. Dopma H3IOKEHHs ONpeAessieTcss MHIMBUAYAIbHBIMUA OCOOEHHOCTSIMH,
METOAMYECKON MOJrOTOBICHHOCTBIO, MEAArorHuecKoi KBalu(UKaIel MpernoaaBaTelis, a TaKkke
COJIepKaHUEM U 3aJjauaMu JIEKIMH, HATMYUEM HarJIIHBIX MOCOOHH, CTENeHbI0 TOArOTOBIEHHOCTH
cTyaeHToB. Ha 3aKiiounTenbHOM JIEKIMU MOJIBOAATCS UTOTM paboThl O BCEMY KYypCy, BHUMaHUE
CTYJEHTOB OOpallalOT Ha MPAKTUYECKYI0 pPEaM3alMi0 MOJyYEHHBIX 3HAHWM, PEKOMEHAYIOT
JUTEpaTypy Ul JaIbHEUIIEro U3yuyeHUs pa3InyHbIX MPoOIeM B TaHHOM 00JIaCTH HAyKH.

MeTtoauuecku JIEKIHs JOKHA ObITh HA COBPEMEHHOM YPOBHE HAayKH, UMEThb 3aKOHYEHHBIN
XapaKTep OCBEUICHMs] ONPEJEeIeHHON TeMbl, o01anaTh CHJIOM JIOTMYECKON apryMeHTaluH,
COJIep’KaTh XOpOIIO MPOJyMaHHbIE WJUIIOCTPUPOBAHHBIE NPUMEPHI, J1aBaTh HANpaBiIeHHE IS
CaMOCTOSITENIbHOM pabOThl CTYIAEHTOB; OBITH JOCTYIMHOM Ui BOCHPUATUS COOTBETCTBYIOLIEH
ayIUTOPHUEN.

[Tox OCTYMHOCTBIO JIEKIIUU TIOHMMAETCS OOpallleHue K TPaHULE BBICIIMX HHTEIICKTYaJIbHBIX
BO3MOXHOCTEH CTyIEeHTOB. JIEKTOpY HE clielyeT OpUEHTUPOBATHCS KaK Ha c1ab0 MOArOTOBICHHBIX
CTYACHTOB, TaK M Ha 0CO00 OJApEHHBIX CTYAEHTOB. OpPUEHTHPOM JOJDKHBI OBITH CTYHEHTHI,

YCIICBAOIIUEC 110 JAHHOMY MMPEAMCTY, MPCACTABJIAIONINC OCHOBHOI COCTaB JICKIIMOHHBIX ITOTOKOB.
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[Tenarornyeckas 3p(peKTUBHOCTD JIEKIUH, IO JAHHOMY KYPCY YCHJIMBAETCS Ha MPAKTHYECKUX
3aHATHSAX.

[IpenogaBatenp JOKEH MPOBOAUTH 3aHATHS B IOATOTOBIEHHOM Ui 3TOro ayauropuu. OH
JIOJDKEH OBITh MOJTOTOBJIEH K 3aHATHIO, UMETh IUIaH MJIM KOHCHEKT JISKIHH.

B nexumoHHON ayAuTOpHM NPENOAABATENb JOJDKEH I0Jb30BAaThCS JOCKOW IS U3JI0KEHUS
MaTepHala, ONMCAaHUs CXEM, PUCYHKOB, TaOnui. 110 BO3MOXKHOCTH HEOOXOAMMO HCIOJIb30BAHUE
HarJSIHBIX TIOCOOMI U ayinoBH3yanbHbIX cpeacts, MKT.

[lpenonaBatens JOKEH OBITH  JpyxenroOeH K crygeHtaM. OH  JOJDKEH  ObITh
TpeOOBaTENIbHBIM HE TOJBKO K CTYIACHTaM, HO M K caMoMy ce0e, TeM CaMbIM 3aBOCBBIBAs Y
CTYJECHTOB aBTOPUTET U YBaXKCHHUE.

Marepuan JOJDKEH JIOTMYECKU IOCIEAOBATENIBHO M3J1ararbCsi M COAEPKAThb DIIEMEHTHI
HOBM3HBI. Peub 1oDKHA OBITH MpPaBUIBHOM M TOYHOM. Temn uTeHMs JEKUMM JOJKEH ObITh
€CTECTBEHHBIM. JIEKTOp MOJDKEH NOMOYb CTYAEHTAaM IIOHATH JIOTMKY IIOCTPOEHUsS KOHKPETHOIO
y4eOHOro Marepuaia, BbIISJIATh IJIaBHOE M 00pallaTh BHUMAaHUE CTYJICHTOB Ha (PU3MUECKUI CMBICIT
MOJTy9aeMbIX Pe3yJIbTaTOB M (PU3HMUECKUX BEINYHH.

[IpenonaBatens AOKEH:

- IPEIOCTaBUTh CTYACHTAM HCTOYHHKHU JOMOJIHUTEIbHOW HHPOpMAIMM O AUCLMUILIMHE,
JUTEpATypy Leseco00pa3Ho JeTUTh Ha OCHOBHYIO U JIONOJHUTEIbHYIO;

- IOOUIPATH BOIPOCHI OT CTYJEHTOB U TPAMOTHO OTBEYATh HA ATH BOIIPOCHI.

- paboTarth Haj yriayOJeHHEM M 3aKpelyIeHHMEeM JIEKIIMOHHOTO MaTepuana, HNOJydeHHEM
CTYJEHTaMH YMEHHI U HAaBbIKOB, IPEAYCMOTPEHHBIX Y4EOHOI MpOrpaMMon.

Ilepen Tem, kak HayaTb pELICHME 3aJad HA IPAKTUYECKOM 3aHATHUM B ayIUTOPHH,
HE00XO0IMMO TIPOBECTH OIPOC IO AAHHOW T€Me, BHIIKACATHh CO CTYJEHTaMHU Ha JJOCKE HEOOXOMMBbIe
(bopMyIbl, pa3bsICHUTh UX CYTh, PA3MEPHOCTH BEJIIMYMH, U TOJBKO 3aT€M HauMHATh peIlIeHUe 3a/1ad.
Oco0oe BHHMMAaHME CIEIYET YAEIUTb (PU3NYECKOMY CMBICIY M Pa3MEPHOCTU MOJYyYEHHBIX
pEe3yNbTaTOB.

Memoouueckue ykazanus Kk camocmosamensbHol pabome cmyoeHmos

YcnemHoe 0cBOGHUE AUCLUILIMHBI IPEIOIaraeT akTUBHOE, TBOPYECKOE Y4acTHUE CTYACHTA
yTeM IUIAaHOMEPHOM IIOBCEIHEBHON paboThl. l3yueHue NUCHUIUIMHBI CIIEAyeT HauyuHaTh C
popabOTKU MpOrpaMMbl JUCHUILIMHEL, yaensisi oco00e BHUMAaHME LM U 3a/ladaM, CTPYKType U
COJIEpXAHUI0 Kypca, padoTe ¢ KOHCHEKTOM JIEKIHH, y4eOHBIMH IMOCOOHSMH TO JUCIUILIMHE.
HeobOxonnMo nmpocMoOTpeTh KOHCIEKT (y4eOHMKH, MOcoOus, JEMOHCTPALMOHHbIE TPUMEPH] U T.1.)
Cpa3y Mocjie 3aHSATUH, OTMETHUTh MaTepuajl, KOTOPBHIM BbI3bIBA€T 3aTPYJHEHHS ISl MOHMMAHUS,
NOMBITATHCSI HANTH OTBEThl HA 3aTPYAHUTEIbHBIE BOIPOCHI, HCIONb3Ysd PEKOMEHAYEMYIO
autepatypy. Ecnmm  caMocTosiTeIbHO HE  yHaloch pa3o0paThCsi B MaTepualie, HYXHO
chopMyIHPOBATh BONPOCHI M OOPAaTUTHCS 3a MOMOIIBIO K MPENOAaBATENI0 Ha KOHCYIbTALUN WU
Omkainield JieKuuu (MPakTUYeCKOM 3aHATUH). PerynspHO OTBOAMTH BpeMs IS MOBTOPEHHUS
IIPONJEHHOI0 MaTepuasa, IpoBepsisl CBOU 3HAHMsI, yMEHMSI U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

CamocrosrenbHas pabora cryaeHta (CPC) mpu npoxoxkIeHHH AMCHUIUIMHBI JIOJDKHA
3aHMMaTh OJHO M3 BEIYIIMX MECT B Y4eOHOH JesaTeIbHOCTH CTyaeHToB. OHa J0o/kHa OBITh
OCO3HaHa CTYAEHTaMU Kak cBOOOJHAas 1O BbIOOpPY, BHYTPEHHE MOTHUBUPOBAHHAS JEATEIbHOCTb.
Hanuuue camocTosTenbHOM paboOThl CTYIEHTOB SIBISIETCA OJHMM W3 BaKHEHIIMX CpPEICTB
dbopMupOBaHUS CIIOCOOHOCTEH CAMOCTOATEIBHO J100bIBaTh, MepepadaTbiBaTh W IMPAKTUUYECKU
NpPUMEHSTh 3HaHUsA. B pe3ynpTaTte NPOUCXOJUT OrpaHHueHue oOBsACHAOLIEH (QyHKUNUN
npenojaBarenisi, Nepexo] OT OMHCATEeIbHOTO OOBSICHEHHS K JI0Ka3aTeabHOMY, (OpMHUpOBaHUE
TBOpueckoro wblnuieHus. CamocrosTenbHass paboTa mpedrnojaraeT OCO3HaHUE IIeNId CBOEH
NeSITeIbHOCTH, MPUHATHE Y4eOHOHM 3a/1auM, MpUJaHUE €l JMYHOIO CMbICTIAa, CAMOOPTaHU3aIUIo B
pacripesie/IeHu y4eOHbIX JeCTBUI BO BpEMEHH, CAMOKOHTPOJIb B MX BBIIIOJHEHUU H JIP.

CamocrosTenbHas paboTa CTYACHTOB IPH NPOXOKICHUU JUCIHMIUIMHBI HMEET IEJbI0
BBIpa0OTaTh y CTYIEHTOB HAaBBIKH aHanu3a 000 mpeaMeTHON o001acTH, 3aJ0KUTh OCHOBBI
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CaMOOpTraHU3aIlMi ¥ CAMOBOCIIUTAHHS C TeM, YTOOBI IPUBUTh YMEHHE B JaJbHEUIIEM HEIPEPHIBHO
MOBBIIIATH CBOIO KBATH(DHUKAIIHIO.

HeoOxoauMo mepeBecTH CTYACHTAa M3 MACCHBHOTO IMOTPEOUTENs 3HAHWW B aKTUBHOTO HX
TBOpIA, YMEIOUIET0 C(HOPMYIMPOBATH MPOOIEMY, MPOAHATU3UPOBATh NMYTH €€ pEIIeHUs, HalTh
ONTUMAJIBHBIA PE3yNbTaT W JIOKa3aTh €ro NpaBMIIBHOCTh. CamocTosTeNnbHas paboTa CTYACHTOB
SIBIISICTCS HE MPOCTO BAXKHOM (popMoii 00pa3oBaTebHOTO Mpoliecca, a J0JDKHA CTaTh M0 OCHOBOM.

B opranuzanuu camocTosITenbHONM padOThl CTYACHTOB JOJKHBI COYETAThCS JIBA OCHOBHBIX
HaIpPaBJICHUS:

- caMocCTosTeNIbHass paboTa B IMpoLEcCce JIEKUUOHHBIX M IMPAKTUYECKUX 3aHATUH, ONuUparo-
IasACs Ha HCIOJIb30BAaHHWE METOAMK U (hOpM, CIOCOOHBIX 00ECHEeUUTh BBICOKMH YpPOBEHb Camo-
CTOATEIBbHOCTU CTYJCHTOB U YJIy4IIEHHE Ka4eCTBa IIOATOTOBKH;

- caMOCTOfATEeNbHAsE paboTa BO BHEAYAUTOPHOE BPEMs, OCHOBHAs IIeJIb KOTOPOHl - HAay4YHThb
CTYZICHTa OCMBICIICHHO M CaMOCTOSTEIIbHO paboTaTh CHayana ¢ y4eOHBIM MaTepHalIOM, 3aTeM C
Hay4HOH wuH(pOpMammei, cPopMHpPOBaTH y CTYACHTa COOCTBEHHOC MHEHHME NpU pPELICHUU
MIOCTABJICHHBIX MMPOOJIEMHBIX BOIPOCOB H 3a]1a4.

Jl1s camocTosTeNnbHOM pabOThI CTYIEHTAaM IPEIaraloTcsl yueOHble T0COOUs K MPAKTUYECKUM
3aHSITUSIM.

B mnpouecce camoctosTenpHOW paboOTHl CTyJEHTaM PEKOMEHAYETCS akTHBHO padoTarh ¢
umeroumucs B oubnnoreke KbI'Y yueOHMKaMu 1 yueOHBIMU MTOCOOUSIMU, KaK OyMa)KHBIMU, TaK U
3J1eKTpOHHBIMU. [T0CKONIBKY OCHOBHAs 3ajavya JUCLMILIMHBI, KaK M JIIOOOH IpYyroil JUCLUIUIMHBL,
3aKJIf04aercss B (POPMUPOBAHUM CIELUAINCTA, CIIOCOOHOIO K CaMOpa3BUTHUIO, caMOOOPa30BaHUIO,
MHHOBAI[MOHHON JEeATEIbHOCTH, HEOOXOAUMO MEPEBECTU CTYAEHTAa U3 MACCUBHOIO MOTpeOUTEIIs
3HaHUH B aKTUBHOTO MX TBOPIIA, YMEIOLIETO CPOPMYINPOBATEH MPOOIEMY, IPOAHATH3HUPOBATh MTyTH
€€ pelIeHMs, HAWTU ONTHMAaJbHBIA Pe3yabTaT M J0Ka3aTh €ro MpaBMIIBHOCTh. CaMocCTOsITEeNbHAs
paboTa CTYAEHTOB JOKHA CTaTh OCHOBOW 00pa30BaTENIbHOTO IIpoLecca.

['maBHOE B cTpaTern4yecKkoil JIMHUM OpPraHU3allid CaMOCTOSITEIbHOM paboThl CTYAEHTOB NPHU
MPOXOXKACHUN AUCHMILIMHBI 3aKJIF0YAeTCsl HE B ONTUMMU3ALMU €€ OTAENIbHBIX BUJOB, a B CO3aHUU
YCIIOBUM BBICOKON aKTHBHOCTH, CAMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH CTY/IEHTOB B ayIUTOPHUH U
BHE €€ B X0/I€ BCEX BUI0B YUeOHO! AEATEIbHOCTH.

B oOmiem cimyyae BO3MOXKHBI JIBa OCHOBHBIX HalpaBJIEHUS] MOCTPOCHMs Y4eOHOro mporecca
Ha OCHOBE CAMOCTOSITEIIbHON pabOThI CTYIEHTOB.

[TepBblif - 3TO yBelNMYEHHME DPOJIM CAMOCTOSATENBHOW padOThl B Mpolecce JEKIMOHHBIX,
IIPAKTUYECKUX 3aHATHNA. BTOpOH - NOBBINIEHHE AKTUBHOCTU CTYIEHTOB IIO BCEM HAlpPaBICHUAIM
CaMOCTOSITENIbHOW paboThl BO BHeayauTOpHOe Bpems. Pemaromas ponab B opranuzamuu CPC
MPUHAUICKUT MpernojaBaTelo, KOTOPbIM J0KeH paboTaThb HE CO CTYIEHTOM «BOOOHIE», a C
KOHKPETHOH JINYHOCTBIO, C €€ CWIbHBIMU M CcJaObIMH CTOpPOHAaMH, WHIUBUIYaTbHBIMU
CIIOCOOHOCTSIMU M HAKJIIOHHOCTSIMU.

UtoOBI pa3BUTh MOJOXKUTEIFHOE OTHOIICHUE CTYACHTOB K BHeaynutopHoil CPC, ciemyer Ha
KaXKJOM €€ dTare pa3bsACHATh LEJIH padoThl, KOHTPOJIMPOBATh MOHUMAaHUE ITHX LEIeH CTYAeHTaMH,
MOCTENEHHO (POPMUPYS Y HUX YMEHHE CAMOCTOSTEIbHON TOCTAHOBKY 3aJ[aui U BBIOOPA LENH.

Breimonunenue KOpoTkod (5 MHH.) caMOCTOATEIBHOW pabOTHI Ha JIEKIUU C MPOBEPKOU pe-
3yJIbTATOB IIPEToiaBaTesieM MpuyvyaeT CTYJACHTOB OoJiee TIy00OKO yCcBauBaTh U3y4aeMblil MaTepHal,
MEHSIET Y CTYACHTOB OTHOILIEHHE K JEKIMIM, TaK Kak 0e3 MOHUMaHMsA TEOPUH IpeIMeTa TPYAHO
paccuuThIBaTh Ha YCIEX B PEUIEHUM 3aJadd. OTO YJIydllaeT IMOCEIAeMOCTb JIEKIMOHHBIX U
MPAKTUYECKUX 3aHATHUI.

Pa3zpaboTka KOMIUIEKCa METOAMYECKOro obecredyeHus y4eOHOro mpoiecca 1Mo AUCHUIUINHE
ABJISIETCS BAKHEHIIUM yCI0BHEM 3(PPEKTUBHOCTH CAMOCTOATEIbHON paboThl cTyAeHTOB. K Takomy
KOMIUIEKCY OTHOCSITCSI TEKCThl JIeKIUH, Y4eOHMKM M ydeOHble MOCOOMs, MaTepuaibl Ui
KOMIIBIOTEPHOT'O TECTOBOTO KOHTPOJS. DTO MO3BOJIAET OPraHM30BaTh MpoOjIeMHOe o0yuyeHHue, B
KOTOPOM CTYJICHT SIBJISIETCS PABHONPABHBIM YYAaCTHUKOM Y4€OHOTO Mpolecca.
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Pe3ynbTaTUBHOCTh CaMOCTOSITENIHOW pabOTBl CTYJEHTOB BO MHOTOM OIpeEAesieTcs
HaJIMYMEM aKTHBHBIX METOJOB €€ KOHTposs. lIpu mpoxokaeHuu IUCLMIUIMHBI MCIOJIb3YHOTCS
CIIEYIOLIME BUIBI KOHTPOJIA:

- BXO,I[HOI>'I KOHTPOJIb 3HAHWH U YMCHI/Iﬁ CTYACHTOB B HA4YAJIC MMPOXOXKACHUA TUCHUIIINHEI]

- TEKYLIUH KOHTPOJb, TO €CTh PErYJSIPHOE OTCIEKMBAHHE YPOBHsI YCBOECHHS MaTepuaia Ha
JEKLIMOHHBIX, IPAKTUUYECKHUX 3aHATUSAX;

- IPOMEXXYTOYHBIN KOHTPOJIb 10 OKOHYAHUU U3YyUEHUs pa3zeiia Kypca;

- CAMOKOHTPOJIb, OCYILECTBISEMBINA CTYJEHTOM B IIPOLIECCE U3YUEHUS TUCLUILIINHBI

- IIpY MIOATOTOBKE K KOHTPOJIBHBIM MEPOIIPUATHIM;

- UTOT'OBBIN KOHTPOJIb ITIO JUCHHUIIIIMHC B BUAC 5K3aMCHA.

Memoouueckue pekomenoauuu no u3y4eHu0 OUCYUNIUHBL 015 00YYAIOUWUXCA

[Ipuctynas kK M3y4eHHUIO TUCIMIUIMHBI, OOyJaromemycss HeoOXOIUMO O3HAKOMHTHCA C
TEMAaTUYECKHUM IJIAHOM 3aHATHUM, CIUCKOM PEKOMEHAOBAaHHOW yueOHO# nuTepaTypsl. Heobxoamumo
VSICHUTD IOCJIEIOBATEILHOCTD BBHIMOJHEHHS] MHINBUAYAIbHBIX YUeOHBIX 33/JIaHUM, 3aHECTH B CBOIO
pabouyto TeTpajb TEMbl U CPOKH IMPOBEACHUS CEMHUHAPOB, HAMMCAHUS y4EOHBIX W TBOPUYECKHUX
pabot. [Ipu u3ydeHur AUCHUIUIMHBI CTYIEHTHI: U3Y4al0T PEKOMEHOBAHHYIO YYEOHYIO H HAYYHYIO
JTUTEpaTypy; MHUIIYT KOHTPOJBHBIC pPA0OOTHI, TOTOBST JOMAIlHEE 3aJaHWe UM COOOIICHHS K
MPAKTUYECKUM 3aHATHSM; BBINOJHSIOT CAMOCTOSITENBbHYIO padoTy, Y4acTBYIOT MPHU MPOBEACHUU
MPaKTUYECKUX 3aJaHHi. YPOBEHb W TIYOMHA YCBOCHHS MUCIUIUIMHBI 3aBUCAT OT AKTUBHOU U
CUCTEeMAaTUYECKON palbOThl Ha JEKIUSAX, U3YyYCHHS PEKOMEHIOBAHHOW JUTEPATYyphl, BHIOTHEHUS
KOHTPOJIBHBIX MMCbMEHHBIX 3aaHHIA

Kypc wuszyuaercss Ha nekuusix, cCeMHHapax, MPU CaAMOCTOSTENbHOM M WHIWBUIYaTbHOU
pabore cryneHToB. CTyIEHT JUIsl HOJHOTO OCBOEHUSI MaTepHalla He JI0JDKEH MPOIyCcKaTh 3aHATUS U
aKTHBHO Yy4YacCTBOBaTh B y4eOHOM mporiecce. JIEKIMU BKIIIOYAIOT BCE TEMbl B COOTBETCTBHUH C
MPOrpaMMO TOJATOTOBKU MO JaHHOM aucuuruinHae. [[ns MakcuManbHOM 2 (EeKTUBHOCTH U3YyUEHUS
HEOOXOIMMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIIMH, 3HaTh PEKOMEHIYyEeMYI0 IIperojiaBaresieM
JIUTEpaTypy, TMO3BOJSIONUIYIO MAOMOJHUTh 3HAHHWS W Jy4lle TMOATOTOBUTHCS K CEMHHAPCKUM
3aHSTHUSAM.

B cooTBercTBUY ¢ yueOHBIM MIAHOM Ha KXY TEMY BBIIEIEHO HEOOXOIMMOE KOJTHUECTBO
YaCOB CEMHHAPCKUX 3aHATHUM, KOTOpbIE TPOBOISATCS B COOTBETCTBHHM C  BOIPOCAMH,
PEKOMEH/IOBAaHHBIMA K HW3YYEHHMIO MO TeMaM AUCHUIUIMHBL. CTYIEeHTHl JOJKHBI PEryIspHO
TOTOBHUTHCS K CEMUHAPCKUM 3aHSTUSIM U Y4aCTBOBATh B OOCYKJIEHUU BOMPOCOB. [Ipu moaroToBke k
3aHATHUSIM CIIEZIyeT PYKOBOACTBOBATHCS KOHCIIEKTOM JICKIIMH U PEKOMEHJIOBAaHHOW ITUTEPATypOM.
TemaTuyeckuii TUIaH JIUCHUIUIMHBI, Y4eOHO-METOJMYECKHE MaTepuajbl, a TaKXKe CIHUCOK
PEKOMEHI0BAaHHOM JTUTEepaTyphl IPUBEACHBI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 80 6peMsa NPOGedeHUs TeKUuU

Bo Bpemsi neKIMOHHBIX 3aHATUH HEOOXOIUMO KOHCIIEKTHPOBATh yuyeOHbIM MaTepuan. Jls
ATOTO0 HUCHONB3YIOTCS OOIIMEe W YTBEpAMBIIMECS B TMpaKTUKE TMpaBWia, ©  OPHEMbI
KOHCIIEKTUPOBAHHUS JICKITUH:

KoncnektupoBanue €Kil BeleTcs B CIEUHMATBHO OTBEIECHHOW MJisi 3TOr0 TEeTpajH,
KaXIbIH JINCT KOTOPOU JIOJDKEH UMETh T0JIsA, Ha KOTOPBIX JEIAI0TCS TIOMETKH U3 PEKOMEHOBAaHHOM
JTUTEepPaTyphl, IOMOJNHSIONINE MaTepuan MPOCIYIIAHHON JEeKIMH, a TakkKe IOJYSPKUBAIOIINE
0COOYIO B&KHOCTh T€X WJIM WHBIX TEOPETHUECKUX MOJT0KEHUMN.

[lenecooOpa3Ho 3amuchIBaTh TEMY U IUIaH JICKIMH, PEKOMEHIYEeMYIO JIMTEpPaTypy K TeMe.
3anucu pa3fenioB JIEKIMHM JIOJDKHBI WMETh 3arojIOBKH, IOJ3arojIOBKH, KpacHble CTpPOKHU. Jlis
BBIZICJICHUS] Pa3/IeloB, BBIBOJOB, OINPEACICHHUM, OCHOBHBIX HJEH MOXHO HCIOJIb30BaTh IIBETHBIC
KapaHJany 1 GJIoMacTepsl.

HaspanHble B JNEKIMU CCHUIKM Ha TIEPBOMCTOYHUKH HAJ0 MOMETUTH Ha TOJSAX, YTOOBI MpHU
CaMOCTOSITENIbHOM pa0oTe HaWTH M BOHCaTh HMX. B KOHCIEKTE JJOCIOBHO 3aIllMCHIBAIOTCS
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OTpesiecNieHus] TOHSATUH, KAaTeropuu u 3akoHbl. OcTanbHOE JOHKHO OBITh 3alHMCaHO CBOUMHU
CJIOBaMH.

KaxxnoMmy cryneHTy He0OXOIMMO BBIPA0OTAaTh M KCIIOJIB30BATH JOMYCTUMBIC COKPAIICHUS
HauboJsee pacpOCTPAaHEHHBIX TEPMUHOB U MOHITHA.

Memoouueckue pekomenoayuu no nOO20MOBKe K CEMUHAPCKUM 3AHAMUAM

CeMuHappl — COCTaBHas YacTh Y4YeOHOro mporiecca, rpynmnoBas ¢GopMa 3aHITHH TpH
AKTHBHOM YYacCTHUHU CTyAeHTOB. CeMHHaphl CIIOCOOCTBYIOT YINIYOJICHHOMY H3Y4YEHHIO Hambolee
CIIOXKHBIX TPOOJIEM HAyKH U CIY)KAT OCHOBHOH (hOpMOI MOJBEIEHUS UTOTOB CaAMOCTOSITEIBHON
paboThl cTyAeHTOB. llenpl0 CeMMHApCKUX 3aHATHA SBISETCA YIUIYOJICHHE U 3aKpEIUICHHE
TEOPETHUUECKUX 3HAHUM, MOTYYEHHBIX CTYJIEHTaMH Ha JICKIUAX M B MPOILIECCE CaMOCTOSITEIIbHOTO
M3ydeHus yueOHOTO MaTepHalia, a, ClIieJoBaTeIbHO, (POPMUPOBAHUE Y HUX ONPEACIICHHBIX YMCHUM
Y HaBBIKOB.

B xoze mnpaktudeckux paboOT CTYAEHTHl BOCIPHUHUMAIOT U OCMBICIMBAIOT HOBBIH
yueOHbIi Marepuain. [IpakTuueckue 3aHATHS HOCSAT CHUCTEMATHUYECKUH XapakTep, peryssipHO
cienys 3a Kaxa0u JeKIUeW Ui ABYMSI-TPEeMsl JICKLIUSMH.

B xonme moAroToBKH K CEMUHAPCKOMY 3aHATUIO HEOOXOJIMMO MPOYUTATh KOHCIEKT JICKIIUH,
M3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMUTBHCA C JOMOJHUTEIBHOM JIUTEpaTypOil, BBIIOJIHUTH
BBIJIAHHBIC TIPENOJaBaTelieM TMpaKTH4YeCKue 3amgaHus. [Ipu 3TOM y4ecTh PEKOMEHIAlHH
npenoaBaresis U TpeboBaHUs MporpaMmbl. JlopabaTbiBaTh CBOM KOHCIEKT JICKIIMH, Jiejas B HEM
COOTBETCTBYIOIIUE 3aMUCH U3 JINTEPATYPHI.

JKenarenbHO MpU MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM IO JAUCHHUILIMHE OJHOBPEMEHHO
MCIIOJI30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIC BOIIPOCHI.

Ha cemmnapax cTyneHTBI y4yaTcsl TpaMOTHO H3JaraTh MpoOieMbl, CBOOOJHO BBICKA3bIBATH
CBOM MBICIM H CYXKICHHS, pPAacCMaTPUBAIOT CHUTYallUH, CIIOCOOCTBYIOIIHE Pa3BUTHIO
npodeccuoHanbHOM KoMIeTeHTHOCTH. CrenyeT MMeTh B BHAY, YTO MOJATOTOBKA K CEMHUHApY
3aBUCHUT OT (POPMBI, MECTA MPOBEJICHUSI CEMUHAPA, KOHKPETHBIX 3aIaHUI U MOPYYEHUH.

Memoouueckue pekomenoauuu no OP2aAHU3AUUU CAMOCMOAMETbHOU PAdOmbl

CaMmocrtosiTenbHast paboTa sBISETCS OJHUM U3 BUIOB Y4eOHOW JAEATETbHOCTU
oOydaromuxcsi,  CHOoCOOCTBYET  PAa3BUTHUIO  CAMOCTOATEIBHOCTH,  OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOI'0 MO/AX0/a K PEUICHUI0 MpolieM y4eOHOro u nmpodecCnOHaIbHOIO
YPOBHSI.

CaMocTosiTenbHast paboTa CTYACHTOB HalpaBJieHa Ha MPUOOPETEHHE CTYIEHTOM HOBBIX IS
HEro 3HaHuM ¥ yMEHHH 0e3 HEeMoCPeACTBEHHOI'O yUacTHsl PEenoiaBaTeiei.

CamocrosTenbHas paboTa MPOBOAUTCS C 1IETIbIO:
- CUCTEMAaTHU3alHH U 3aKPEIUICHUS MTOTyYEHHBIX TEOPETUYECKUX 3HAHUN U NTPAKTUYECKHUX
YMEHHI 00y4aroIInXCs;

- yriyOJeHus ¥ paclIupeHHs] TEOPETUYECKUX 3HAHUI;

- (hopmupoBaHUs YMEHUHN UCTIOIH30BaTh CIIELUATIBHYIO JTUTEPATYPY;

- Pa3BHUTHS TO3HABATENBHBIX CIIOCOOHOCTEH W AaKTHMBHOCTH OOYYAIOUIUXCS: TBOPYECKOM

WHUIMATHUBBI, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;
- popMUPOBaHUS CAMOCTOSITEILHOCTH MBIIIJIEHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO U CaMOpPEAIN3al1u;

- Pa3BUTUs UCCIIEIOBATENBCKUX YMEHUMH.

CamocrosiTenbHast paboTa MPUBOJUT CTYIEHTAa K TIIOJIYYEHHIO HOBOTO  3HAHUA,
VIOPSAOYCHHUIO M YTIyOJICHUIO UMEIOIINXCS 3HaHUH, (OPMUPOBAHUIO y HETO MpodheccHoHaATbHBIX
HaBBIKOB U yMeHU. CaMocTosiTenpbHas paboTa BBITOTHSET Pl () YHKITAN:

—  Pa3BHUBAKOLIYIO;

—  “H(OPMAIIMOHHO-00YyYAaIOIIYIO;

—  CaMOOPraHU3YIOILYIO;

—  OpPHUEHTUPYIOULIYIO U CTUMYJIMPYIOLIYIO;
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—  BOCIIUTHIBAIOIIYIO;

—  HCCIEeA0BaTENIbCKYIO.

B pamkax kypca BBIIOJIHAIOTCS CIEAYIOIINE BUJIbI CAMOCTOSATEIbHONU PadOTHI:

1. KoncnekTupoBaHue NepBOUCTOYHUKOB U JIPYTOH y4eOHOH TUTEpaTyphI;

2. IIpopaboTka yueOHOTrO Marepuaia (1o KOHCIIEKTaM, Y4eOHOW U HayIHOU JTUTEPATypeE);

3. BroinonHeHue pa3HOYPOBHEBBIX 33/1a4 U 3aJIaHUI;

4. Paborta c TecTaMH U BOIIPOCAMU JIJIsi CAMOIIPOBEPKH;

5. DBrinonHeHHe UTOrOBOW KOHTPOJIBHOHN paOOTHI.

CryneHTaM peKOMEHJIyeTCs C CaMOro Hadalla OCBOGHMsI Kypca paboTaTh C JIMTEpaTypoil u
npeiaraeMbIMA 33IaHUSIMA B ()OpME TOATOTOBKH K OYEPEIHOMY ayIdUTOpHOMY 3aHsATHIO. [Ipm
9TOM aKTYaJlH3UPYIOTCS HMMEIOIIMECs 3HAHMS, a TakkKe co3fgaeTrcss 0a3a Al YCBOGHHUS HOBOTO
Marepuana.

Heo0xonuMo OTMETHTh, YTO HEKOTOPBIE 3a/laHusl Uil CAMOCTOSTEIbHON pabOThl IO KypCy
UMEIOT OmpefesieHHyo crnenuduky. IIpm ocBoeHMHM Kypca CTYAEHT MOXKET I0JIb30BaThCs
OubnmMoTeKol By3a, KOTOpas B TOJHOW Mepe oOecrieueHa COOTBETCTBYIOLIEH JIUTEPaTypou.
3HAUYUTENIbHYIO TIOMOIIb B MOJTOTOBKE K OYEPEIHOMY 3aHSITHIO MOXKET OKa3aThb HMMEIOIIHMICS B
yu4eOHO-METOIMYECKOM KOMIUIEKCE KPaTKUM KOHCHEKT JieKuuid. OH ke MOXET UCHOJIb30BaThCS U
JUIS 3aKPEIJICHUs] MOJIyYeHHOTO B ayauTopuu Marepuaia. CamocTosTenbHas paboTa CTyIEHTOB
IpeIycCMOTpeHa Y4YeOHbIM IUTAHOM U BBINIOJNIHAETCA B 00sS3aTeNbHOM TOpsAIKe. 3aJaHus
MIPEIIOKEHBI IO KAXKI0M M3y4aeMOM TEME U MOTYT TOTOBUTHCSI MHIUBUIYAIbHO WK B rpymie. [1o
HEOOXOJUMOCTH CTYJEHT MOXET oOpaliarbcs 3a KOHCYNbTallMel K MpernojaBaTento. BoimonHenue
3a/1aHUI KOHTPOJIMPYETCS U OLICHUBAETCS IIPETNIO1aBATEIIEM.

Jlns  ycremrHoro caMoOCTOATENIbHOIO HW3Y4Y€HUs Marepuana CEeroAHs HCIHOJIb3YHOTCS
pa3IuyYHbIE CpelICcTBAa OOY4YEHMS, CpPEeIu KOTOpPbIX 0CO00€ MECTO 3aHHMMAKOT HH(POPMAIMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS U HANPaBIECHHOCTHU: AJIEKTPOHHbIE YYEOHUKH U KYpPChI JIEKIIUN, 06a3bl
TECTOBBIX 3aJ]aHUM U 3a/a4. DIEKTPOHHBIN y4eOHUK MOXKET MHTETPHUPOBATH B C€O€ BO3MOKHOCTH
pa3IMYHBIX MEJAarOrMYecKuX MPOrPaMMHBIX CPEJICTB: OOYyYalolIMX MpPOTrpaMM, CIPaBOYHUKOB,
y4eOHbIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOJIHUPYIOUTUX MPOTPAMM.

Jlng ycmemHoW OpraHu3alld CaMOCTOSTENTbHOM pPadOThl BCe AKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hble 00pa3oBareibHbIE pecypchl B ceTH VIHTepHeT: cucTeMbl TECTUPOBAHHS IO
pa3IMYHBIM 00JACTsIM, BUPTYalbHbIE JIEKIIUU, TA00OPATOPHH, TIPU 3TOM IOJIH30BATENIO JOCTATOYHO
MMETh KOMIIBIOTEp U ToAKIIoYeHue K HTepHeTy aiis TOTo, YTOOBI CBSA3aThCA C MpEIojaBaTesieM,
pemiath BBIYMCIUTENbHBIE 33/la4d M TOJy4YaTh 3HAaHMS. VCnonab30BaHHME ceTel YCHIIMBAET POJIb
CaMOCTOSITEIbHOW pabOTHI CTY/IEHTa U TO3BOJISIET KapJAHMHAIBHBIM 00pa3oM H3MEHHUTh METOJIUKY
MIPEno/IaBaHusl.

CTyzneHT MOXEeT Moy4aTh BCe 3aJjaHusl U METOJIMYEecKre yKazaHus uepe3 cepBep. CTyaeHT
UMEEeT BO3MOXKHOCTH BBITIONHATH paboTy loMa WM B ayAUTOpUU. Bombloe BocmuTatensHOE U
o0Opa3oBaTenbHOE 3HAYCHHE B CAMOCTOSITEILHOM Y4eOHOM Tpy/Ae CTYACHTa UMEET CAMOKOHTPOIIb.
CaMOKOHTpPOJIb BO30Y)XKJTAa€T W TMOJJACPKUBACT BHHUMAHWUE W HWHTEPEC, TOBBINIAET AKTUBHOCTH
MaMSTH U MBIIUICHHUS, TTO3BOJISIET CTY/ICHTY CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTD JTOMYIIICHHBIE
OMMOKH M HEJAOCTATKH, OOBEKTUBHO OMPENCITUTh YPOBEHb CBOMX 3HAHHM, MPAKTHYECKUX YMEHUM.
Camoe JOCTYITHOE M TPOCTOE CPEICTBO CAMOKOHTPOJIA C TNPUMEHEHHEM HH()OPMAalnOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH - 3TO DS TECTOB «on-line», KOTOphIE TMO3BOJSIOT B PEKUME
peaNbHOTrO BPEMEHH OIpPEACNIUTh CBOM YpPOBEHb BIAJEHUS NMPEIAMETHBIM MAaTE€pPHAIOM, BBISIBUTDH
CBOM OIIMOKH U MOJYYUTh PEKOMEHIAINH 10 CAMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoi
Bcro nuTepaTypy MOXHO pa3[enuTh Ha Y4eOHUKH M ydeOHBbIe MOCOOUS, OpUTHHAILHBIC
Hay4HbIE MOHOTpaUeCKne NCTOYHUKH, HAyYHbIE MyOJUKAIIMK B IEPUOINYECKON Tieyatu. 13 Hux
MO>KHO BBIIENIUTH JINTEPATYPY OCHOBHYIO (PEKOMEHAYEMYIO), TOTIOJHUTEIbHYIO U JTUTEPATYyPy IS
yrayOJIeHHOTO U3Y4YEHHUS JUCIUILTNHBL.
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IIpu pabote ¢ nuTepaTypoil HEOOXOAWMO YYHUTBHIBATH, YTO HMEIOTCS Pa3IUYHBIC BUIBI
YTEHUS, ¥ KXKIBIH U3 HUX HCIOJIb3YETCs Ha OIPE/ICTICHHBIX ITallaX OCBOCHHS MaTepHaa.

IIpeosapumenvHoe YTEHHE HAINPABICHO Ha BBIABICHHE B TEKCTE€ HE3HAKOMBIX TEPMUHOB H
IOMCK MX 3HAYEHHs B CIIPABOYHOH JIMTEpaType. B 4acTHOCTH, Py YTEHUH YKa3aHHOM JIUTEPaTyphl
HE00X0IMMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH TTOHSTHSL.

Cke03HOe umeHue TIpEIIIONATacT MPOYTCHHE MaTepuaia OT Havana 10 KoHua. CKBO3HOE
YTEHUE JINTePaTyphl U3 MPHUBEICHHOTO CIIMCKA JaeT BO3MOXKHOCTh CTYACHTY c(hopMHUpPOBaTH CBOJ
OCHOBHBIX MOHATHH U3 N3y4aeMOi 00JIaCTH ¥ CBOOOHO BIIAJICTh UMH.

Buvibopounoe — Ha060pOT, UMEET ENBI0 MOUCK U OTOOpP Marepuana. B paMkax maHHOTO
Kypca BBIOOpDOYHOE YTEHHE, KaK CHOCO0 OCBOCHHUS COJEpKAaHUS Kypca, TOJDKHO HCIIOIb30BaThCS
IPY TOJATOTOBKE K MPAKTUUYECKUM 3aHATHIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — O3TO KPUTHYECKUI pa3zdoOp TEKCTa € MOCIEAYIOIIUM €ro
KOHCTIeKTHpoBaHHeM. OCBOEHHE YKa3aHHBIX MOHATUH Oyner HambOonee IPPEKTHBHHIM B TOM
clly4yae, €CIIM TPH YTCHUU TEKCTOB CTYACHT OyIeT 3a/aBaTh K 3THM TEKCTaM BONpPOCH. YacTh u3
3THX BonpocoB chopmymnupoBana B @OC B mepeuHe BOpocoB it codecenoBanus. [lepeuenn aTux
BOIIPOCOB OTPAaHUYEH, TMOATOMY Ba)XHO HE TOJIBKO COJEp)KaHHE BOIPOCOB, HO CaM IPHHLUII
OCBOCHHS JIUTEPATYPHI C TIOMOIIHIO BOITPOCOB K TEKCTAM.

Llenbto usyuarowjeco 4TEHUs SBISIETCS TIIyOOKOE M BCECTOPOHHEE IOHMMaHHE y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHEMOB H3yJarOIIETr0 YTCHHUS:

1. UreHue mo anropuTMy TMpeAarnoyiaraeT pazdomeHune uH(opManuHu Ha OJIOKW: Ha3BaHUE,

ABTOp, HUCTOYHHUK; OCHOBHAA HIACA TCKCTA, (baKTHq€CKHﬁ MaTepHrall; aHaJIN3 TCEKCTAa IIYTEM
COIIOCTABJICHUA UMCHOIUXCA TOYCK 3PCHUA 110 paCCMATPUBACMBIM BOIIPOCAM; HOBHU3HA.
2. HpI/IeM IMOCTAHOBKH BOIIPOCOB K TECKCTY UMECT CJ'IGI[yIOH.[I/Iﬁ AJIrOpUTM:

— MCIAJICHHO IMMPOYUTATh TCKCT, CTAPAsACh INOHATH CMBICII U3JIOKCHHOI'O,

BBIJICIINTD KIIFOUCBBIC CJIOBA B TCKCTEC,

MI0CTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLIUI 3aMbIcen aBTOpa.
3.  IlpueMm Te3upoBaHHUs 3aKJtoYaeTcsl B (POPMYIMPOBAHUU TE3HCOB B BUJE IOJIOKEHUIH,
YTBEP>KJI€HH, BBIBOJOB.
IlogroroBka K 5K3aMeHy JOJDKHA INPOBOAUTHCA HA OCHOBE JIEKIMOHHOIO Marepuana,
MaTepuaia MPaKTHUYECKUX 3aHATHI ¢ 00s3aTelbHBIM OOpalleHHMEeM K OCHOBHBIM y4e€OHHKaM I10

KypcCy. DTO MO3BOJUT UCKIIOUHUTH OIIMOKHA B MMOHUMAaHUU Marepualia, 00JIETYUT €ro OCMBICJICHHUC,
MPOKOMMCHTHUPYECT MaTCpral MHOTIOYHCICHHBIMU IIPUMECPAMU.

8. Mamepuaﬂbno-mexuulteawe obecneuenue 0”Cl{unﬂqul

8.1. Tpebosanus k mamepuarbHO-MEXHUUECKOMY 0DecnedeHuro

Jlns peanuzanuu pabodeil mporpaMmbl JAUCHUIUTUHBI UMEIOTCS CIIeUaIbHbIE TTOMEIEHHS
JUTS. TIPOBE/ICHUS 3aHATHUN JIGKIIMOHHOTO W CEMHHAPCKOTO THIIA, TPYIIIOBBIX W WHAWBHUIYaTHHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJIA M MPOMEKYTOUHOW aTTeCTallid, a TaKXKe MOMELICHUS s
CaMOCTOSITENIbHOW pabOThl W TOMEIIEHHs ISl XpaHeHHUs] M MPOQMIAKTHIECKOTO OOCITYKHBaHUS
oOopynoBanusi. CrienuanbHble MOMELIEHUS YKOMIUIEKTOBAHbI CHEIMAIM3UPOBAHHON MeOenbio U
TEXHUYECKHUMHU CpEICTBA OOYYEHUS, CIYKANMMH Ui TPEACTaBICHUs HH(pOpMaIuu OOJIbIIon
ayJIUTOpPUH.

Jlnist IpoBeZICHUs 3aHITHH JICKITMOHHOTO THTIA UMEIOTCS JIEMOHCTPAIIMOHHOE 000pYA0BaHUE
U y4eOHO-HAarJIsAJHbIE TTOCOOHS.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATUN UCIOJIB3YIOTCA:

JAUUEH3UOHHOE RPOPAMMHOe 0becneueHue:

- Ilponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

AHTHBUpYCHOE mporpammHoe obOecrneuenne Kaspersky Endpoint Security CranmapTHbIN
Russian Edition;
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€80000HO pacnpocmpansemvle NPOSPAMMbL.
— Academic MarthCAD License - MaremMaTH4eCKO€ NPOrpaMMHOE OOeCICUCHHE,
KOTOPOE IO3BOJISICT BBIMOJIHATE, aHAIN3UPOBATh BAKHEHUIIINE MH)KEHEPHBIE pPacueThl
1 0OMEHUBATHCS UMH;
—  WinZip nns Windows - mporpamm Jyist CoKaTHs ¥ pacliakoBKU (haiijios;
— Adobe Reader s Windows — nporpamma jitst utenus PDF daiinos;
— Far Manager - KOHCONBbHBIN (DalIOBBIH MEHEIKep Ui OINEPALMOHHBIX CHUCTEM
cemerictBa Microsoft Windows.
IIpn ocymiectBiieHnd 00pa30BaTEIBLHOrO Ipollecca CTYAEGHTAaMU M IpernojaBaTelieM
UCTIONB3YIOTCS cleayromue nHpopmanuonHo cripaBounbie cuctembl: DbC «Ailludpoyke», IBC
«Kouncynprant crynentay, CIIC «Koncynprant mioc», CIIC «"apanT.

8.2 Ocobennocmu peanusayuu OUCYUNIUHBL OIS UHBAIUOO8 U JUY C O2PAHUYEHHBIMU
B03MONCHOCMAMU 300POBbS

JlJis CTyIEHTOB C OTpaHHMYEHHBIMH BO3MOKHOCTSMH 30POBbSI CO3/aHbI CIEIHalbHbIC
yCIIOBUS IS TosTydeHus oopazosanus (ayd. 145 I'K). B mensx qoCTymHOCTH MOJIYy9EeHHUS BBICIIETO
o0Opa3oBaHusl NO 00pa3oBaTENbHBIM MpOrpaMMaM HWHBAJIMAAMU W JIMIAMH C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37I0POBbsI YHUBEPCUTETOM 00CCIICYNBACTCS:

1. AnprepHaTuBHAas Bepcus OPUIIMAIBHOTO caiita B ceTH «HTepHeT 1ist cnaboBUISIINX;

2. JIns "HBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BHUSIINE, CICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIETO0 OO0y4aroumeMycs HEOOXOAUMYIO MOMOIIb,
IyOnMpoBaHUE BCIYX CIHPAaBOYHONH HMH(OpPMANMKM O paCHMCAHWHM YYCOHBIX 3aHATHIA, HATUYHC
CPEeICTB JUIsl YCUJIEHUS OCTaTOYHOTO 3pEHHUs, OpailieBCKOW KOMIIBIOTEPHOM TEXHUKH,
BUJICOYBEITMYUTEIICH, TPOrPpaMM HEBU3YAIBHOTO JOCTYIA K HHPOPMAIIHH, POTPAMM-CHHTE3aTOPOB
peud W JAPYruX TEXHUYECKHX CpPEJCTB MpueMa-nepenaun ydeOHoi HHGOpMalnuud B JOCTYIHBIX
dbopMax JUIsl CTYICHTOB C HAPYIICHUSMU 3PCHHS,

- 3a/1aHUA JUIS BBITIOJTHEHUS Ha SK3aMEHE 3aUNTHIBAIOTCS ACCUCTEHTOM;

- THCHMEHHBIC 3aJIaHUsl BBIMONHSIOTCS HAa OyMare, HAJMKTOBBIBAIOTCS ACCHUCTCHTY
0o0y4aromuMmces;

3.Jis WHBAIWIOB W JIMI] C OrPAHWYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBS IO CIYXY
(cmabocnplianue, rIyxue):

- Ha 3a4eTe/3K3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKA3bIBAIOIIMK CTYICHTY HEOOXOINMYIO
TEXHUUYECKYIO MOMOIIb C YY€TOM HHJWBHUIYaJbHBIX OCOOCHHOCTEH (OH MOMOTraeT 3aHATh padouee
MECTO, TIEPEIBUTATHCS, TPOUUTATH U OPOPMUTH 3a/IaHHE, B TOM YHCIIC 3aITUCBIBAS 11O/ TUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOJUTCS B MUCbMEHHOU (opMe;

4. JInsd WHBAIMIOB W JUI] C OTPAaHWYCHHBIMH BO3MOXHOCTSMHU 370POBbBS, WUMEIOIINX
HapyIICHUsS OMOPHO-JIBUTATENLHOTO armmapaTa, CO3JaHbl MaTepHabHO-TEXHUYECKHE YCIOBHS,
o0ecreunBaroIie BO3MOXKHOCTh OECHPENSITCTBEHHOIO JOCTyna oOydalomuxcsi B y4deOHbIe
MOMEIIEHUSI, OOBEKTY NUTAHMs, TyaJeTHble M Jpyrue IOMEIICHUS YHHBEPCUTETa, a TaKKe
npeObIBaHMS B YKA3aHHBIX MOMEIIECHUAX (HAIMYKME PACIIMPEHHBIX JBEPHBIX MTPOEMOB, MOPYIHEH U
JPYTUX MpUCTIOCOOTICHU).

- THCHMCHHBIC 3aJaHUS BBINIOJNHAIOTCS HAa KOMITBIOTEPE CO CIHEIHATN3HPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM HITH HAIUKTOBBIBAIOTCSI CCUCTEHTY;

- 10 JKEJIaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecs W3 4YHUCIa JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI 00€CTICUEHBI
AJIEKTPOHHBIMU 00pa30BaTeILHBIME pecypcaMu B (opmax, aJanTHPOBAHHBIX K OTPAaHUYCHUSIM HX
3/10pPOBBA.
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ITpunoxxenue 1.
JIveT u3MeHeHHH (10MOJTHEHMI)
B pabouyio mporpaMmmy mo aucuurinie «MomekysipHas Gu3nKay
1o HamnpayieHuto noarotoBku 03.03.02 duzuka,
[Tpoduns: «Meauuunuckas gusuka» Ha 202 -202  y4eOHBIH 1o

Ne JuiemeHT (myHKT) PII/{ | IlepeyeHb BHOCHMBIX H3MEHEHMIt IIpumeyanue
n/n (momoJyiHeHHUit)

OO6cyxeHa U peKOMEHI0BaHa Ha 3aceaHuy kadeapbl TeopeTnyeckoi M SKCIIEpUMEHTATBHON

¢buzuku
[Iporokon Ne ot « _» 202 r.
3aBeayromuit kadenpoit / M.X. X0OKOHOB /
MOJIHACH D.N.0.
«__» 202 .
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[Tpunosxxenue 2.

Pacnpeoenenue koumponohvix Meponpusmuii no petmuH2080U cucmeme OYeHKu
ycnesaemocmu 06yyeHus

Ne KoHTpoJibHbIE MepONIPUSATHSA Makcumagnbubiii | Pacnipenesienue mo
0asn KOHTPOJIbHBIM
TOYKaAM
1. [Tocewenue 3aHATHI 10 1 Touka — 3
2 Touka — 3
3 Touka — 4
2. Konnoksuym 12 1 Touka — 4
2 Touka — 4
3 touka —4
3. TectupoBanue 15 1 Touka — 5
2 Touka — 5
3 Touka — 5
4. | IlpakTuueckue 3aHATHSA, KOHTPOJIbHAS paboTa, 24 1 Touka — 8
pedepar (nHBIC HOPMBI) 2 Touka — 8
3 Touka — §
5. 70 1 Touka — 23

UTOro

2 Touka — 23
3 Touka — 24
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Ipuioxenue 3.

Texkymuu u pyOe;KHbIH KOHTPOJIb

|CeMeCTp [Ixana oneHuBaHUs
0-35 6amnoB 36-50 6annoB 51-60 GannoB 56-70 GamnoB

2 YactuynHoe ITonnoe nmu | Ilonnoe unu | I[lonHoe mnocemenue
MoCeIeHUE YaCTUYHOE MOCEIIEHUE | YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX ayIUTOPHBIX 3aHATUU. | MOCEHICHUE 3aHATHH.
3aHATHI. Yactuunoe ayIUTOPHBIX [Tonnoe
HeynosnerBopure | BbIIIOTHEHUE 3aHATHUH. BBITIOJIHEHHE u
JBHOE npakTuueckux paodor. | [Tonnoe 3aIuTa
BBITIOJIHEHHE Brinonnenue BBITIOJIHCHHE MPaKTUYECKUX
MPAKTUYECKUX KOHTPOJIBHBIX ~ Pa0OT, | MPAKTUYECKUX 3aHITHA.
pabor. [Inoxas | TecTOBbIX  3aAaHuid, | paloT. Beinonnenue
MOJIFOTOBKA K | OTBETHI Ha | BeimonHenue KOHTPOJIbHBIX
OaybHO- KOJJIOKBUYME Ha | KOHTPOJbHBIX pabor, TECTOBBIX
PEUTHUHTOBBIM OIICHKH paboT, TECTOBBIX | 3aJaHUM, OTBETHI Ha
MEPOIPUITHSIM. «YAOBIIETBOPUTENBHOY» | 3aJlaHUN, OTBETHI | KOJUIOKBHYME Ha
CryneHt HE Ha  KOJUIOKBUYME | OIEHKH «OTIUYHO.
JIOTTYCKaeTCst K Ha OILICHKHU
MIPOMEKYTOUHOMN «XOPOIIOY.
aTTecTaluu

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

36-60 6amnoB mo | baimmoB  mo wutoram | 60  OamioB  mo | 70 0aioB 1o
UTOTaM TEKYIIETO | TeKYIIEeTo U | UTOTaM TEKYIIETO U | UTOTaM TEKYIIEero |
u pyOEKHOTO | pyOEKHOTO KOHTPOJS, | pyOeKHOTO pyOexxkHOTO
KOHTPOJIS, Ha | HA  DK3aMeHe  Jall | KOHTPOJS, Ha | KOHTPOJIS, Ha
9K3aMeHe He Jall | IOJHBI  OTBET Ha | dK3aMeHe Jan | DK3aMeHe nan
MOJIHOTO OTBETa | OUH  BOIPOC U | IONHBIA OTBET HA | MOJHBIA OTBET Ha
HA Ha  OJWH | YaCTUYIHO OIMH BONPOC W | OIMH  BONPOC H
BOIIPOC. (TIOJTHOCTBIO) OTBETHII | YACTHYHO JaCTUYHO

Ha BTOPOM. (TIOJTHOCTBIO) (TTOTTHOCTBIO)
Crygent wumeer | CtyaeHT umeet 46-60 | oTBeTHI Ha | OTBETWJI HA BTOPOW.
36-45 6GamnoB mo | 0alIOB MO  WTOraM | BTOPOIi. [Ipu pemenun 3amau
UTOTaM TEKYIIETO | TeKYIIEeTOo u | Crynent umeer 61 | moka3wiBaeT
u pyOeKHOTO | pyOEKHOTO KOHTPOJS, | — 65 OammoB 1o | rimyOokue 3HAHUS
KOHTPOJIS, Ha | HA  JK3aMEHE  JaJ | UTOraM TEeKYIIEro U | MaTepuana,
JK3aMEHE Jan | IOJIHBIA ~ OTBET  HAa | pyOEKHOTO CBOOOTHO
MONHBIA ~ OTBET | OMUH  BOMPOC  HJIM | KOHTPOJS, Ha | UCTIONB3YET
TOJIbKO Ha OJUH | YaCTUYHO OTBETHJI Ha | dK3aMCHE Tl | HeOOXOIUMBIC
BOIIPOC. IIpu | o0a Bompoca. MOJTHBIA OTBET Ha | (GOPMYIIbI pu
pelieHnn  3a1a4y Crynent OIMH BOIPOC W | pEelICHUHU 3ajad,
oOyJaronuiics MMEEeT MO0 WToram | yactTuyHo oteetui | pemeno 100% 3amau
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JIOIyCKaeT
rpyObie OIIMOKH,
JlaeT  HEBEPHYIO
OLICHKY CHTYalluH
U PEIICHO MeHee
50 % 3anau.

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

OJINH BOIIPOC.
OO6yyJaromuiics

3aTpyaHSAETCS c
MPaBUJIILHON  OIEHKOM
MPEIIOKEHHOU

3aJ1a4u, JaeT
HETIOJIHBIN OTBET,

pemeno 55% 3anay.

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

pyOeKHOTO
KOHTPOJI, Ha
JK3aMeHe nan
TIOJIHBIA OTBET
TOJILKO Ha OJMH
BOIIPOC. IIpn
pelieHun 3azaq
oOyuatroruics
MOKa3bIBACT
TBEpJbIC  3HAHUS
MaTepuaa,
rPaMOTHO ero
u3JIaraer, HO
JOTTyCKaeT
HE3HAYUTENbHbIC
HETOYHOCTHU B

IPOLIECCE PEIICHUS
3anad, pemero 70%
3aj1a4
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