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1. HCJII/I H 3a1a4Y1 OCBOCHHUSA NUCIUIIJINHBI

Kypc oOrueii ¢pu3nku siBasercst OCHOBHBIM B CUCTEME IIOATOTOBKH (M3UKOB. I TaBHas meJib Kypca
ABJIACTCS Cco3JaHue (yHIAMEHTanbHOW ©Oa3bl 3HAHMM JUIl WM3Yy4EHHMs BCEX paslesioB (DH3MKH,
TEOPETHUYECKON (PM3MKH, CIELMATM3UPOBAaHHBIX KypCOB, Gu3npakTukymoB. Kypc oOmei ¢pusuku
JI0JKEH HOCUTH MHPOBO33PEHUECKYI0 M METOJOJIOTHYECKYIO HalpaBIeHHOCTb, CPOPMHPOBATH Y
CTyJEHTOB  E€AMHYIO, CTPOWHYIO, JIOTMYECKH HENPOTUBOPEUMBYIO  (HU3MYECKYI0 KapTUHY
OKpY)KaloILIero Hac MHupa npupoibl. B kypce HeoOXoauMo paccMaTpuBaTh BCE OCHOBHBIE
SBJICHUS W TIPOLECCHI, IPOUCXOIAIIME B TPUPONE, YCTAHOBUTH CBSI3b MEXIYy HHUMH,
chopMyIHpOBaTh OCHOBHBIE 3aKOHBI, MOJyYEHHBIE HA OCHOBE OOOOIICHUI AKCIIEPUMEHTAIBHBIX
pesynbratoB. Kypc nomkeH conepkaTh KOJIMYECTBEHHOE PAacCMOTPEHHE KOHKPETHBIX 3ajad,
BBEJICHUE 3JIEMEHTOB CTaTUCTUKH, TEOPUU BEPOSTHOCTEHN, KBAHTOBBIX NPEACTABICHUM U T.1.

OcHoBHbIE (HOPMBI H3IOKEHHMsT MaTepuasa Kypca MOJICKYISIPHOM (PU3MKM SBILSIOTCS JICKLUH,
COMPOBOXKAAEMBIC JIEMOHCTPALMAMUA (DUBMYECKUX SIBIICHUH M TIPOIECCOB, Y4eOHBIX (PUITBMOB,
KOMIIBIOTEPHBIX MOJIENIBHBIX 3KCIEPUMEHTOB; CEMHMHApCKue (MPAKTHYECKHE) 3aHsTHs, OOmmid
(GU3MYeCKNii MPaKTMKyM Ha KOTOPBIX paccMaTpUBAIOTCS METO/Abl PpEIICHUs 3aJad, 3aKperuieHHUs
JIEKIIMOHHOTO MaTepuaia u ap.

MonexynsipHast (¢u3uka wn3ydaeT (U3MYECKHE CBOWCTBAa BEUIECTBA, OOYCIOBICHHBIE €r0
MOJIEKYJISIPHBIM CTPOCHUEM, XapaKTEPOM JBMKEHHSI aTOMOB M MOJIEKYJI U CUJIAMH, JEHCTBYIOIUMU
Mexy HUMH. OObEKTbI U3YUEHUSI MOJIEKYJISIPHON (PU3UKU COCTOSAT U3 OYE€Hb OOJIBIIOrO YHCia
YacCTUIl U COBOKYMHOCTb TaKOI'O OOJIBIIOIO YHCIIA B3aUMOJCHCTBYIOIMX YaCTUL] 00JaJaeT CBOMMHU
crenupuIecKuMu 0COOHHOCTIMU. OIMHAKOBO CYIIECTBEHHBIMH SIBIISIFOTCS JIBE CTOPOHBI H3YUECHHS
MOJIEKYIApHON (POPMBI ABHIKEHHUS:

1) u3ydyeHue ocoOEHHOCTEN MOJIEKYIIIPHON (POPMBI JBUKEHUS;

2) oBIaJEHUME METOJAMHM  H3YYEHUS CHCTEM  MHOIMX  YaCTHIl:  CTATUCTHYECKUM U
TEPMOIMHAMUUYECKUM METO/IaMU.

KoneuHas meab npenonaBaHus MOJEKYJSpHOH (HU3UKH 3TO: CcIOcOOCTBOBAThH
Pa3BUTHUIO Y CTYACHTOB (PU3MYECKOT0 MBILIJIEHHS, OCBOCHUIO UMH COBPEMEHHON MOJIEKYIISIPHON
KapTUHBI MUPA, POPMUPOBAHUIO MUPOBO33PEHHUSL.

Jist mocTuKeHusl yKa3aHHBIX BBIIIE [eJIe HE0OXO0IMMO PEIINTh CIEAYIOIIUE 3a1a4u:

1) coOOmMTh CTYAEHTY OCHOBHBIE NPUHLMIBI W 3aKOHbl MOJIEKYISIPHOM (M3MKH, M UX
MaTeMaTHYECKOE BBIPAKEHHE;

2) O3HAaKOMHUTb C OCHOBHBIMH (U3UYECKUMH SIBICHUSIMHM, METOJaMU WX HaOIIOAEHUS H
AKCIIEPUMEHTAIILHOTO UCCIIEA0BaHNS;

3) O3HAaKOMHUTb C OCHOBHBIMH METOAAMU H3MEpPEHHsS] (PU3NYECKHX BEIMYUMH COBPEMEHHBIMU
du3nueckuMu MpPHOOpPaMH, COBPEMEHHBIMH METOAaMH O00paOOTKH pe3yibTaTOB HaOMIOACHUI C
HCHOJIb30BaHneM DBM;

4) Hay4uTh NMPABWIBHO BBIpAXaTh (hu3Mueckue uieH, GopMyIMpoBaTh M peuars (U3nYecKue
3aJ1ayM, OLIEHUBATh NOPAJIKH (PU3UUECKUX BEJIMYMH, IPOBOJIUTH aHAIIU3 MOJIYYEHHBIX PEILICHNH;

S) J1aTh NpeAcTaBICHUs O TPaHULIAX NPUMEHUMOCTH MOJAEIEH U TUIIOTE3 B MOJEKYJIIPHON
(u3MKe 1 BMECTE C TEM IPE/ICTaBICHUS U MOHATHE O HEMCUEPIIaeMOCTH MaTepHH;

6) pa3BUTb MHTEpPEC K U3Y4YCHHIO (U3MKH, OPraHU30BaTh CAMOCTOATENbHYIO paboTy
CTY/IEHTOB B ay/IUTOPUH U JIOMA;

OcHoBHBIE TpeOOBaHUA K 3HAHUAM M YMEHUSAM, KOTOPBIMH JOJKHBI OBJAJIETh CTYJICHTBL
CryzeHTsI ocne n3y4eHus MOJIEKYIISIPHOM (DM3UKU JOJKHBI 3HATh:

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

3aKOHBI MOJIEKYJIAPHOHN (PU3UKU U UX TPAKTOBKHU U TPAHUIBI IPUMEHUMOCTH.

BbIBO/IBI OCHOBHBIX COOTHOILIEHUH.

Hcroputo pa3BUTHS MOJIEKYISPHON (PU3UKH.

Bkrag u posb oTe4ecTBeHHbIX (PU3UKOB B Pa3BUTUU MOJIEKYJISIPHOM (DU3HKH.

OcHOBHBIE METO/Ibl HAyYHBIX UCCIIEIOBAHUH, PUMEHIEMbIX B MOJIEKYJISIPHON (Qu3HKe (rumoTesa,
MOJIEJINPOBAHUE U T.[.).

7. Matematuueckuii annapar B IpUMEHEHUHU K OMMCAHUSAM SIBIICHUIN MOJIEKYIISIPHON (PU3MKH.
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8. MeTonpl OCTAaHOBKM M TPOBENEHUS SKCHEPUMEHTOB IO MOJIEKYIApHOU (M3MKE, YCTPOWCTBO U
oO011e MPUHILIKIIBI SKCIUTyaTaluy (PU3nYecKuX MpruOOpoB U BCIIOMOTaTeIbHON anmnapaTyphl.
9. Meromuky  pemieHMss  3ajad = 1O  MOJEKYJIApHOH  (u3HKe.
10. OCHOBHBIE TIPUHITHITHEI COCTABIICHHUS pedepaToB.
CryneHt, nmocrne u3y4eHust MOJICKYJSIPHON (PU3HMKH, TOJDKEH YMeTh:
l. [IpumeHATh MONyYeHHBbIE 3HAHUS Ui PELICHUS KOHKPETHBIX IPOU3BOJICTBEHHBIX, HAYYHO-
NPaKTHYECKUX, IEArOrMUECKUX 3a/ay.
2. Ilonb30BaThbCcsi COBPEMEHHBIMH METOJAMU H3YYEHHMsS U aHajdu3a, SIBJICHUW W IPOLIECCOB
MOJICKYISIPHON (PU3UKH.
CamocTtosaTenbHO (GopMyarpoBaTh (HU3MUECKHE 33JaYd HCCIENOBATENBCKOIO U TMPHUKIAJAHOTO
XapakTepa, CTaBUTh SKCIIEPUMEHT U COCTABIIATH OTUETHI.
Pemiath cTanaapTHbIe 3a/1a4u 110 MOJIEKYJISIPHOM (pr3HKe.
Pabotats ¢ nurepartypoii, pedepupoBaTh, KOHCIIEKTHPOBATH U JIeNIaTh COOOICHHUSI.
[TpoBOaUTH aHAIN3 MOTYYEHHBIX PE3YJIbTATOB.
[Tonp30BaThCs COBPEMEHHBIM MAaTEMAaTHUECKUM allapaToM.
[Tonp30BaThCs 37EKTPOHHO-BBIYUCIUTENBHOM TEXHUKON MPH BHITIOJIHEHUH PACUYETOB.
Hcnonp30BaTh cOBpeMeHHBIE (PU3NUECKUE TTPUOOPEI, yueOHO-TabopaTopHOE 000pyI0BaHHE.
Jlns  ycBoeHHMs Kypca MOJEKYISApHOM (U3UKH, CTyA€HTaM HEOOXOAMMO BJajieTh:
MaTeMaTU4eCKUM almapaToM U HaBbIKAMH PAKTUYECKOrO MPUMEHEHUS Pa3IeIOB MAaTEMAaTUKH:
a) MaTeMaTW4ecKuil aHamus - AuddepeHnranb-Hoe U HHTErpaIbHOE HCUHUCIICHHE;
0) anreOpa - BEeKTOPHBIC TIOHATHS, ONIEPALIUU C BEKTOPAMU;
B) muddepeHnnanbubie  ypaBHEHHs - AudQepeHlnanbHble  YpaBHEHHS C  Pa3IessFOUIMMUCS
TIepEMEHHBIMU;
I) aHaJUTUYecKas TEOMETPHUs - CHCTeMa KOOPIAWHAT, KpUBU3HA, PAJANYC KPUBU3HBI,
n) ¢usuku - Il 3akon HeroToHa;
€) MPOrpaMMHPOBAHUS - FIIEMEHTHI POTPAMMHUPOBAHHUSL.
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2. Mecrto aucuuninnsl B ctpykrype OIIOII BO

VYyeOnass nucuuiuinHa «MonekynspHas ¢(usuka» BXoauT B 0a3oByro uacth bioka 1
«Monynp: Ob6mas ¢u3nka» BKIIOUYEHHBIX B y4eOHBIH IiaH HampasieHus noarotoBku 03.03.02
O®usuka, npoduns «MeauuuHckass ¢usuka». JUcUMIUIMHA U3y4yaeTcs Ha MEpPBOM Kypce BO 2
cemectpe. JluciumuinHa npenoaaercs Mo CpeacTBaM YTEHUS JIEKIIMKA U MPOBEIECHUS MPAKTHUECKUX
3aHATUN.

Ha nexkuusx m3nararoTrcs OCHOBHBIE ITOJIOXKEHHUS TEOPETUYECKOTO0 MaTepHala.

[IpakTHyeckue 3aHATHs HapaBJI€Hbl HA OCBOGHHE OCHOBHBIX CIOCOOOB PELICHHUs 3a1ay 110
JTAHHOMY KYypCYy.

3. TpeGoBaHusi K pe3yJibTaATaM OCBOEHHUS COJIeP:KAHMUS JMCIUIIIHHbI

[Iporiecc M3ydyeHus TUCHMIUIMHBI HampaBiieH Ha (OPMUPOBAHHE 3JIEMEHTOB CIIEAYIOIINX
komnereHMi B coorserctBuu ¢ ®I'OC BO n OITOII BO no jaHHOMY HanpaBiIeHHUIO OTOTOBKH:

odmenpodeccuonaabuoi (OIIK):

o CHoCcO0OEH MPOBOANUTH HAyYHBIE MCCIEAOBAHUS (PU3MUECKUX U JKUBBIX OOBEKTOB, CUCTEM U
npoiieccoB, 00padaThIBaTh U MPEACTABIATh SKCIiepuMeHTanbHble qanubie (OI1K-2);
o CIOCOOEH K OpraHM3alli W TNPOBEACHHUS] y4YeOHBIX 3aHATHH, BHEAYJUTOPHOW U

BOCIIUTATEIbHOW pabOThl B COOTBETCTBUM C TOCYAApCTBEHHBIMU 00pa30BaTEIbHBIMU
cranaapramu (ITKC-3).

B pesynbpTaTe 0CBOCHHS AUCIUTUIMHBI 00YJArOITUICS JOJIKEH:
3HaTh: OCHOBHBIE (PH3UYECKHE BEIMYMHBI, MX OIpPENCICHHs, €IUHUILI U3MEpPEHUs B
cucreme eauanil CH, oCHOBHBIE CHUCTEMBI KOOPAMHAT, (PU3UUYECKUE SIBIICHUS, 3aKOHBI M MPOIECCHI,
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IPOUCXOJAIINE B INPHUPOJE, CBSA3b MEXKAYy HHMH, OCHOBHBIE TEOPETUYECKHE IPEICTABICHUS U
MoJ1eH (PU3UKH.

YMeTh: TNPUMEHATh TEOPETUYECKHI Marepuan K aHaIM3y KOHKPETHBIX (DU3MUYECKUX
CUTyallui, MCIIOJb30BaTh PA3IMYHbIE METOJbl PEUIEHUs TUIHWYHBIX I Kypca «MonekynsapHas
bu3uka» 3agad, aHAJIU3UPOBATh IIOJYYCHHbIE peE3yJabTaTbl M I0Jb30BaTbCd OCHOBHOM U
JIOTIOJTHUTEIIbHOM JIMTEPATYpOU IO KypCy.

Baanerb: mnpuemMaMyu TIOCTAHOBKM M TMPOBEACHUS (PU3UYECKOTO OSKCIEPUMEHTa C
HOCJEAYIOIUM aHAJIU30M UM OLEHKOM IIOJIyYEHHBIX pE3YJbTaTOB; HaBbIKAMU paboOThl ¢
COBPEMEHHOM M3MEpHUTEIbHOM ammaparypoi; OCHOBHBIMHM IPUHLMIIAMHA aBTOMAaTH3alMM U
KOMITBIOTEPH3AIMK TpoIeccoB cOopa u 00paboTkM WH(GOPMAIMK; OCHOBHBIMHU 3JIE€MEHTaMHU
TEXHUKHA O€30MacCHOCTH MpPHU MPOBEACHUM SKCIIEPHUMEHTAIBHBIX HCCIEIOBAaHMI; MAaTEeMaTUYECKUM
anmapaTtoM U HaBbIKAMU MIPAKTUYECKOTo MPUMEHEHHUS Pa3/ieiioB MATEMaTHKH:

- MATEMaTHYECKUI aHaAIH3 - M PepeHInaTbHOE U UHTET PAITbHOE HCUHCIICHHUE;

- anre0pa - BEKTOPHbIE TIOHSATHS, ONIEpallii ¢ BEKTOPaMHU;

- nuddepeHIMaTbHbIE ypaBHEHUS - JUQQepeHlUanbHble YpaBHEHHsSI C  Pa3AeisIOLIMMUCS
HepEMEHHBIMUY;

- AaHAJIUTHUYECKAsi TEOMETPHS - CUCTEMa KOOPIUHAT, KPUBU3HA, PAINYC KPUBHU3HBL,
¢usuxu - Il 3akon HeroToHa; mporpaMMHUpOBaHHUS - SIEMEHTBI IPOrPaMMHUPOBAHUS.

IIpnoOpecTtn oOmBIT: caMOCTOATENbHOH pabOTbl € OCHOBHOM M JIONOJHUTEIbHOMN
JUTEPATYypor MO Kypcy; O0OpaOOTKH, aHaiW3a MW OICHKH, IOJYYCHHBIX B JKCIIEPUMEHTE
pEe3yIabTATOB; CAMOCTOSITEILHOW PAa0OTHI C JIGKIMOHHBIM MaTepUaioM, YYeOHHUKaMH U y4eOHO-
METOAMYECKON JINTEPAaTypOl U pelIeHHs TOMALIHUX 3a/laHui.

4. Copep:kaHne U CTPYKTYPa AMCHMILIMHBI (MOYJIs1)
Tabauya 1. Cooepocanue Oucyuniunst (MO0YJis), nepeyeHb OYeHOUHbLX CPeOCmE U
KOHMPOIUPYEMbIX KOMNEeMEeHYUlL

Coneprxanue pasnuena Kon
No KOHTPOIHP ®opwma
pasnen Hanmenosanue yemoi TeKyIIero
. paszzaena KOMIIETEHI] KoOHTpOIA
uu (Uu ee
YaCTH)
2 3 4 5
1 Baenenue Ipenver  monekymsipuoit  ¢msmkm. | OIIK-2 13,
OCHOBHBIE JKCIIEPUMEHTAIBHBIE (DAKTHI, CP.K, T,
CBHUCTEIBCTBYIOIIE O  JHCKPETHOM Kp
CTPOEHHUH BEIECTBA. TeruioBoe
JIBUKCHUC c TOYKH 3peHHst
MOJIEKYJISIPHBIX MIPEICTaBICHUI.

Macmradbsl  (U3NYECKMX BEIUYUH B
MOJIKYJSIDHOM ~ Teopuu. Maccel
pasmepbl  Mojnekya. Yucno Asorampo.
OcoOenHoctu MEXMOJIEKYSIPHOTO
B3aMMO/ICHCTBUSI. ArperatHbie
COCTOSIHUSL UM XapakTep TeIIOBOIO
JBIKEHUS B raszax, OKUIKOCTAX H
TBEPJIbIX TENIax.

2 Crarucruyeckuii Cratuctuyeckue 3akoHomepHoctn u | OHK-2 | P3, I3, T,




[IOIXOJT K OIIMCAHUIO
MOJIEKYJISIPHBIX
SIBJICHUH.

OIIMCaHHUEC CUCTEMbI MHOI'MX 4YaCTHII.
MaKpOCKOHI/I‘IeCKOC u
MHKPOCKOIIMYCCKOC COCTOAHHNEC CHUCTCM.
MOJICKYJIHpHaH CHUCTCMa KakK

COBOKYITHOCTb YAaCTHIl U KaK CIIJIOOIHAs
cpelaa. TemnmoBoe PaBHOBECHUEC CHUCTCM.
VcnoBus PaBHOBCCH.

K, KP

U neancublii ras.

Mogenp uneanbHOro rasa. PaBHoBecHOe
IIPOCTPAHCTBEHHOE pacmpezneneHue
YaCTHIL UCAITBHOTO rasa.
bunoMuHanbHOE pacrpenenesHie
(pacnpenenenue bepnynm).
[IpenenbHbIe Ciydyan OMHOMUHAIBLHOTO
pacnpeneneHus: pacnpeneneHus
Ilyaccoma wu Taycca. @mokryaimu
IUIOTHOCTU WJEadbHOro rasza. ManocTb
OTHOCHUTEIIbHBIX (hITFOKTYaIUH.
MonexynsipHas JaBIICHUS
UJ€aIbHOrO rasa.

Teopus

OIIK-2

CP, T, K,
P3, 113,
KP

Ilonsarue
TEMITEPATYPBI.

[puHLMIBL KOHCTPYUPOBAHHUS
TEPMOMETpA. Tepmomerprdeckoe
BEILIECTBO u TepMOMETpUYECKast
BCIIMYMHA. 3Mn1/1p1/1qecme IIKaJIbl
temneparyp. lllkana Ttemneparyp Ha
OCHOBE CBOHCTB HJCAIBHOIO rasa.
YpaBHEHHE COCTOSIHMS UIECATBHOIO Ta3a

(ypaBuenue Knanelipona-MeHneneesa).

OIIK-2

P3, 13,
CP, T, K,

Pacnpenenenne
MOJIEKYJI ra3a o
CKOPOCTSIM.

Pacnipenenenune Makcsenna.
XapakTepHbIE  CKOPOCTH  MOJIEKYI.
[IpyHIMnT  €TAIBHOTO  paBHOBECHSI.
Hauseposrtaeniuas, CpenHsis 51
CPEAHEKBAIPATUYHAsT CKOPOCTH MOJIEKYJI
raza. Pacmpenenenne  Moiuekyn 1o
KOMITOHEHTaM CKOpOCTEM.
OKkcnepuMeHTaIbHas IIPOBEPKa
pacnpeznenenuss Makcseia.

OIIK-2

W neanpHbIi ra3 Bo
BHEIITHEM
MOTEHIIMAITLHOM
ToJIe.

Pacnpenenenue Bbonbimana.
Bbapomerpuueckas dbopmymna.
Pacnipenenennie Makcpenina-bonbpiimana
Y €r0 SKCIIePHUMEHTATLHAS TIPOBEPKA.

OIIK-2

P3, 13, T,
K, KP

bpoynosckoe
JBHKCHHUE.

CronkHoBeHHE MoJeKya B rasze. [lnmmHa
CBOOOIHOIO npooera. Yacrora
COyZapEHUH. lNazoxuHeTHUeCcKHit
muamerp. PaccesHne  MONEKyISpHBIX
My4KOB B raze. TeopeMa 0 paBHOMEPHOM
pacrnpeneneHul KHHETHIeCKOW SHEpTHU
Mo CTeneHsM cBoOoJbl. bpoyHOBCKoOE
nerkenue.  QPopmyna  DHWHIITEWHA.
Omeitel  IleppeHa mo  ompeneneHuto
grcia ABOrajapo.

OIIK-2

P3, /13,
PK, T, K,

SIBnenus nepexoca.

IlonsTue o PCIIAaKCAlIMOHHLBIX TTPOHECCax B

OIIK-2

P3, 13,




MOJICKYJSIPHBIX ~ cucTemax. Jluddysus:
3akoH Puka. BHyrpeHHee TpeHue
(mepeHoc uMmynbca): 3akoH HpioToHa-
Crokca. TemionpoBOAHOCTb:  3aKOH
®dypbe. YpaBHEeHHE TiepeHoca. SBieHue
rnepeHoca B ra3ax. Casi3b
KOA(PUITMEHTOB nepeHoca c
MOJIEKYJIIPHO-KUHETUYECKUMU

XapakTepucTMKaMu  raza.  SIBieHue
IepeHoca B pa3psHKEHHBIX — rasax.

Bakyym.

CP, T, K,

TepMoanHaMHUueCcKu
U moaxon K
OIMMCaHUIO
MOJIEKYJISIPHBIX
SIBIICHUH.

TepmoauHnaMuyeckue apaMeTpBl.
HyneBoe Hayamo TepMOAMHAMHUKHU.
Ilonstue TEPMOJAUHAMHUYECKOIO
paBHOBECHS. [TpuHIMn
TEPMOAVMHAMHYECKON aIUTHBHOCTH.
dusnueckne OrpaHUYCHUS
TEPMOIMHAMUYECKOU TEOPHUHU.
KBazucraruueckue IIPOLIECCHI.
OOparumble 1 HeOOpPaTHUMBbIE IPOLIECCHI.

OIIK-2

P37 ﬂ39 T)
K, KP
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[TepBoe Havano
TEPMOJIMHAMUKH.

TemoeMKocTh CUCTEMBL.  TeIIOeMKOCTh
uaeanbHOro raza. CBsi3b TEIUIOEMKOCTH
rasa ¢ YHCIOM CTemeHeil CcBOOOBI
MOJIEKYJI. YpaBHeHMe Maiiepa.
[TonuTpornnueckuil npouecc. Y paBHEHHE
MOJUTPOINBI M €ro 4YacTHbIE CIy4au.
Knaccuueckas Tteopusi TEmIOEMKOCTH
TBepAbIX Tesl. 3akoH [lrononra u [ltm.
DyHaMEHTAJIbHBIE TPYAHOCTH
KJIACCUYECKON TEOPHH TEIIOEMKOCTH.

OIIK-2

P3, JI3,
CP, K,
KP

11

Huxmmueckue
IIPOLIECCHI.

[IpeoOpa3oBaHue TEIIOTHI B PadOTY.
Harpesarenn, pabouee Telo,
xonoauiabHUK. KoaghduuueHt nonesnoro
necTBus. TemioBoM — IBUTATEllh |
xonoaunpHas MamumHa. [{ukn Kapao u
ero KIT/I.

OIIK-2

P3, 13,
CP, K, T,

12

Bropoe nayano
TEPMOJVHAMUKH.

Be TEOPEMBI KapHo.
TepMoauHaMUUeCKasi IKaJIa TEMIEPATyp
U €€ TOXAECTBEHHOCTb MWJIEaIbHO-
ra3oBoi HIKaje. Hecrannaptabie
€IMHMLIBI  M3MEPEHUs]  TEMIIEpaTyphl.
HepasenctBo Krnay3nyca. Bropoe
Hayajuo TEPMOJANHAMUKH.
®opmymupoBka Kitayznyca m Tomcona
(KenpBuHa). MIX SKBUBaJIEHTHOCTB.

OIIK-2

P3, 13,
CP, K, T,

13

ITonsiTHE HTpONIMM
TEPMOJAUHAMHUYECKON
CUCTEMBI.

3aKOH BO3pacTaHus DJHTPONUH B
HEPABHOBECHOU M30JIMPOBAHHOM
CHCTEME. OHTpPONHUS M BEPOATHOCTH.
MUKpO- U MakpO-COCTOSIHUSL CHUCTEMBI.

TepmoguHamuueckast BEPOSITHOCTb.
[IpuHnun bonsiMana.
CratucTuueckas MHTEpIpeTalus

OIIK-2

P3, 3, T,
K, KP




BTOPOro Hayajia TCpMOJMHAMUKH.

14 PeannHble ra3el 1
SKUIKOCTH.

Peampubie  Tazel.  M3orepmbl  Amara.
YpaBHeHue Ban-nep-Baansca.
Buytpennss oHeprus rasza Ban-zep-
Baansca. M3otepmbl Ban-nep-Baanbca.
Kputnueckoe — cocrosaue.  OGmactb
IBYX(ha3HbIX COCTOSIHUI.
MeracTaOuiabHbIC COCTOSIHUSI.
Kputuueckne mnapamerpsl raza Ban-
nep-Baanbca. 3aKOH COOTBETCTBEHHBIX
coctosgHuii.  CWJIBI  MOJIEKYJISIPHOTO
B3aumoeicTus. [lorenuman Jlennapaa-
Jlxonca. DOddexr xoynsa-Tomcona.
MeTtozp! oTydeHHs] HU3KUX TeMIIeparyp.

OIIK-2

15 IToBepxHOCTHBIE
SIBJICHUS B
KUJKOCTSX.

Koaddunment MTOBEPXHOCTHOTO
HaTsbkeHus. Kpaesoir yron. /[laBneHue
MOJT HMCKPHUBJICHHOH  IOBEPXHOCTHIO
KUJKOCTH. dopmyna Jlamnaca.
KanuisipHeie siBICHUSI.

OIIK-2

P3, 13,
CP, K, T,

16 TBepaple Tena.

Kpucramumueckue u
cocrosiHus.  Kpucramisl
KpUCTAJJIOB.  DJIEMEHThl ~ TOYEYHOM
CUMMETpUH, IUIOCKOCTh CHUMMETPUH,
LEHTP WHBEPCUM, HHBEPCUOHHAs OCb
CUMMETPHH, 3€pPKaJIbHO-IIOBOPOTHAS OCh
CUMMETPHH. Tpancisanus U
TPaHCISLIMOHHAS CUMMETpHUSL.
Kpucrammueckas pelIeTKa.
OneMeHTapHass  sueiika. CHHTOHMM.
Pemerka bpase. Muaexcer Muniepa.
N3omopdusmMm U  moauMopgusM.
®da3wl nmepeMeHHoro cocrana. [ledexTs
B kpucramuiax. Jucnokauuu. [lonstue o
KHUJIKUX KpUCTaUIaX.

amop(HbIe
Cummerpust

OIIK-2

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

17 ®da30BbIE ITEPEXObI
MIEPBOro0 U BTOPOTO
poxa.

dasa. Knaccudukanus (azoBbIX
MepexoioB o Opendecry.
TepmonuHamuaeckuii moteHmman [ ndoca
Kak ¢GyHkims coctosHus. Pa3oBble
[IEPEXObl IEPBOrO0 poAd. YpaBHEHUE
Knaneiipona-Knaysnyca. CkpblTas
TeIUIoTa Imepexona. TpoiHas ToO4YKa.
@da3oBble IEpPEXOABI BTOPOrO  POJA.
AHOManuy TEIIOBOrO PACHIMPEHUS IIPU
(ha30BBIX MEpexoax.

OIIK-2

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

B rpade 4 npuBoasTcs miaHupyembie (OPMBI TEKYIIETO KOHTPOJIS: JTOMAIllHEee 3aaHue
(13) manucanue pedepara (P), komnoksuym (K), pyoexnsrit koutpons (PK), Tectuposanue (T),

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

Crpykrypa aucuuniunsl (moay.s) «MoJiekyasipHas puznka
Tabauya 2. O0mas Tpya0eMKOCTh AUCITUTUTMHBI COCTaBsAeT S 3aueTHBIX eauHuI] (180 yacon)

Bun pabotel ‘

TpynoeMKoCTh, 4acoB




1-b1it cemecTp Bcero
OO0u1asi TPy10€eMKOCTh 180 180
KonrakTHas pa6ora: 126 126
Jlexyuu (J1) 54 54
Ilpakxmuuecxue 3ausmus (113) 72 72
CamocrosiTeibHAas patoTa, B TOM YHcJie KOHTAKTHAs
padoTta: (mpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO 27 27
MaTepHala U MaTepraia yaeOHHKOB U y4eOHBIX IOCOOMIA,
MOJFOTOBKA K MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)
Konrponsnas pabdora (KP) 5 5
CaMOCTOSITEIbHOE U3YUYCHUE Pa3]IeNIOB 17 17
Pedepar 5 5
IToaroroBka v NPOX0KACHUE TPOMEKYTOUHOM 27 27
Bu uToroBoro KOHTpOJIS 9K3aMeH IK3aMeH

Tabnuya 2. Jlexyuonnwvie 3anamus

Ne
JeKIMH

Conep:xanue JeKuii

1

1. Beenenue. [IpenMer Mos1eKyISIpHOI (PUBHKH.

- MOTPEOHOCTH MPOU3BOJCTBA, BOSHUKHOBEHUE U PA3BUTUE MOJICKYJISIPHON (DIB3UKY;

- BKJIa/1 OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MOJIEKYJSIPHON (HU3UKHY;

- pa3BUTHE HEKOTOPBIX Pa3/IesoB MOJIEKysIpHOi 3k Ha PD KBI'Y;

- OCHOBHBIE 33]1auH, PEIMET MOJIEKYJIAPHON (HU3HUKH, €€ MOJIOKEHUE B PAAY APYTHX
(MB3UYECKUX 1 €CTECTBEHHBIX HAYK.

2. Metoasl MoOJeKyIsipHOM (pu3uku. MeToapl pacCMOTPEHMS] CHCTEMBbl MHOTHX

YaCTHLI.

- HEKOTOpBIE TTOHSTHS U ONIPEICIICHNS;

- Macchl arOMOB M MOJIEKYJI, pa3Mepbl MOJIEKYJI, KOJIMYECTBO BEILECTBA, YHUCIIO
ABoraspo;

- arperatHble COCTOSIHUS U XapakTep TEIUIOBOIO JBW)KEHHSI B raszax, *KUIAKOCTAX U

TBEP/BIX TEJaX;

- MOJIEJb UJICaJIbHOTO Ia3a;

- METO/bI PACCMOTPEHHUSI CUCTEMBI MHOTMX YaCTHUL: AUHAMUYECKHUM, CTATUCTUUECKUIA,

TEPMOJMHAMHYECKHUH.

Tema 1. CtaTucTHYECKUI MOAXO0/ K OMIMCAHUIO MOJIEKYJISIPHBIX SIBJICHMIA.
3. MaremaTiuecKkuii anmnapaT CTaTUCTUYECKON TEOPUH UEANBHOTO ras3a.
- UACATBHBIN a3 - MOJIENb POCTEHIIIEH CTATUCTUYECKON CUCTEMBI;

- CTydaiiHble COOBITHS, CITy4aiiHble BETMYMHBI,

- TEOpEMa YMHOYKEHHsI BEPOSITHOCTEN;

- TEOpPEMA CIIOKECHHSI BEPOSITHOCTEN.

4. OyHKIWMS pacrpeaesieHns] BEpOSITHOCTEN.

- CpeHEe 3HAUECHHUE CIIy4altHON TUCKPETHON BEJIMUUHBL;

- CpeHEE 3HaYEHUE HETIPEPBIBHO N3MEHSIOLLENCS BEJTMUYMHEL,

- nucnepcHs U (pyKTyanus;

- (hyHKIWSL pactpe/IeIICHIIS.

5. MaKpOCKOHI/I‘-ICCKOG U MUKPOCKOIMNYCCKOC COCTOAHUA CUCTCMBI.
- MaKpOCOCTOSHHE,

- paBHOBECHOC COCTOSHHUC,

- MUKPOCOCTOSHHUCE,
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- CTaTUCTUYECKUH aHCaMOJIb CUCTEMBI;

- MUKPOKaHOHUYECKHI aHCaMOJTb.

6. IToctynar paBHOBEPOSATHOCTH U 3ProAUYecKasi TMIIOTe3a.

- pasznuuue MUKPOCOCTOsIHUM. 1locTynaT paBHOBEPOSITHOCTY;
- cpeqiHee 1o aHcaMOUTIo;

- CpeiHEE T10 BPEMEHH;

- DProJU4eCcKasi THIoTe3a.

7. BeposiTHOCTh MaKPOCOCTOSIHUSL.

- BIIEMEHThl KOMOMHATOPUKHY;

- pacdeT BEpOSITHOCTH MaKPOCOCTOSTHHS

- (hopmyna CtupnuHra;

- hopMya st BEPOSTHOCTH MaKPOCOCTOSIHUSL.

8. bunomunanbHOe pacnpenenenue. OIyKTyaruu.
- OMHOMHHAIILHOE PACTIPE/ICIICHHE;

- mpenenbHble (hopMbI OMHOMHHAIILHOTO pacrpeaeneHus: pacnpenenenus [lyaccona u
l"aycca;

- (bIyKTyaluu MIOTHOCTH MICATTbHOTO ra3a;

- MaJIOCTh OTHOCUTEITHHBIX (DITYKTYAITHA.

9. PacnperneneHue MOJIEKYI IO CKOPOCTSIM.

- ¢yHKIUsA pacnpeneneHuss MakcBema 1O aOCOMIOTHOMY 3HAYE€HHIO CKOPOCTH
MOJIEKYIT;

- (hyHKLUS pacnpesiesieHHss MOJIEKYII IO KOMIIOHEHTaM CKOPOCTEif;

- pacripeziesieHne N0 KUHETUYECKON SHEPIHU MOJIEKYT;

-Tpadudeckoe m300pakeHue HyHKIUN pacpe/IeIICHNS;

- YCIIOBUSI HOPMUPOBKH (DYHKIIMH pacipeiesieHus!.

10. XapakrepHble CKOPOCTH pacipeneneHus Makcsesuia.

- cpeasis apu(pMeTHIecKast CKOPOCTb;

- CpeHss KBaJIpaTHUHAasi CKOPOCTb;

- HaBEPOATHENINIASL CKOPOCTH;

- (hopmyna pacnpenenenust MakcBenia B OTHOCUTEIBHBIX CKOPOCTSIX;
- IPUHLIMI JETAIBHOTO PABHOBECHS

11. DkcniepuMeHTanbHAS IPOBEPKa pactpesesieHns MakcBera.

- onbIT L TEpHa, (caMOCTOATENBHO);

- onsIT HTepna, Mcrepmana, CumncoHa.

12. VneanbHbli ra3 BO BHELIHEM OTEHIIUAIBHOM I10JIE.

- arMocdepa TUTaHET;

- bapomMerpuyeckas Gpopmyia;

- pacnipenenenue bonbimana;

- pacnpeneneHre MakcBesuta-bobiiMaHa 1 €ro SKCriepuMeHTaIbHAs IPOBEPKA,
- pacnipenienerne [ 'm6oca.

13. Kunetndeckue XapakTepUCTUKH MOJIEKYISPHOTO JIBIKEHUS.

- CTOJIKHOBEHHsI MOJIeKy: B raze. CeueHue paccesiHus (IIONepeyHoe CEUEHUE);
- JulnHa cBOOOIHOTO Tpo0era;

- 4aCcTOTa COY/IapEHUN;

- TA30KMHETUYECKUI AUaMeTp;

- paccesiHUE MOJIEKYJSIPHBIX IYYKOB B rase. OKCIHEpHUMEHTAbHOE OIpejiesieHHe
CEUYEHMsI pacCESHMSL.

14. MonekymnsipHasi TeOpHs TABICHUS UICATHHOTO rasa.

- OCHOBHO€ YpaBHEHHE KHHETUUECKON TEOPHUHU Ta30B;

- ypaBHenue Kianelipona-Menpeneena;

- 3aK0H JlanbTOHA;

- 3aKOH ABOrajpo.
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15.  TlonsTue TemmepaTyphbl.

- TEPMOMETPHUYECKOE TEJI0, TEPMOMETPUYIECKAsI BEIMINHA;

- OMIIUPHIECKHE IIKAIIBI TEMIIEPATYD;

- IIKaJia TeMIlepaTyp Ha OCHOBE CBOIMCTB H/ICaTbHOIO rasa;

- TEPMOMETPBI,

- TepMOJIWHAMHUYECKas IIKajlla TEeMIepaTyp U €€ TOXKICCTBEHHOCTh IIKalle
UJIeaJIbHOTO Ta3a.

16. Pacnpenenenue SHEPrUH 1O CTETIEHSIM CBOOO/IBL.
- YHCJIO CTeTeHeN CBOOO/IbI MOJIEKYT;

- TeOpeMa O PaBHOPACTIPEIECTICHIH SHEPTUH TI0 CTETICHSIM CBOOO/IBI.
17. BpoyHOBCKOE ABHIKEHHE.

- KQUECTBEHHOE OOBSICHEHNUE SIBIICHUS;

- Teopus DhHIITEIHA - CMOJTyXOBCKOTIO;

- onbIT [leppena no ornpezenenuto urciaa ABorajapo.
Tema 2. sIBy1eHnsi nmepeHoca.

18.  ndpdysus.

- sieieHue muddyzum;

- 3akoH Duka;

- HecTairoHapHas pdy3ust

10

19. Cranmonapuas muddy3us.
- craumoHapHas aubdyszus. Koaddunment quddyzum;
- camo(hpy3us;
- B3anMHas auddysus;
20. BHyTpeHHE TpEHHUE Ia30B.
- OTIBITHOE OOOCHOBAHHUE BSI3KOCTH Ta30B;
- 3ak0H Hp1oToHa;
- BBIBOJI (hOpMYJIBI [T KOA(HUIIMEHTa BA3KOCTH;
- HE3aBUCHMOCTh KOd(D(pUITHEHTA BSI3BKOCTH OT JTABJICHUS

11

21. HecranmonapHasi TeIUIONPOBOAHOCTb.

- SIBJICHHE TETUIONTPOBOAHOCTH B ra3ax;

- 3aKOH Dypse;

- HECTAIMOHAPHAS TETUIONPOBOJHOCTH;

22.CrarioHapHas TeTUIonpoBOAHOCTh. KoadduiMeHT TermionpoBoHOCTH.
23. Ces13p MexIy KO((hUIMEHTaMU TTepeHoca

12

24. @uznueckue SABICHUS B pa3psUKEHHBIX Ta3ax.

- BaKyyM;

- SIBJICHUS [IEPEHOCA NIPU MaJIbIX IaBJICHUSIX;

- cocyn proapa.

25. SIBneHuss mepeHoca B TBEpPABIX TelaX M IKUJAKOCTAX (CaMOCTOSATENBHO,
KUHODUIIEM).

26. OcCHOBBI BaKyyMHOM TEXHUKHU (CAMOCTOSITENIbHO, KHHO(PUIIEM).

- IPUHLIKI paboThl (GOPBAKYYMHOI'O Hacoca;

- IPUHIMN paboTh! TP PYy3HOHHOTO HACOCA;

- IPUHLIUI paObOThl BBICOKOBAKYYMHBIX HACOCOB;

- manomeTtp Mak-Jleona;

- QIIEKTPUYECKUI MaHOMETD;

- NOHM3ALMOHHBI MAHOMETD.

Tema 3. TepmoaiHaMU4YeCKHUH METO/.

27. IlepBoe Ha4YaI0 TEPMOJMHAMUKY.

- TepMOAMHAMHYECKHE TapaMeTphI;

- IOHATHE TEPMOJINHAMUYECKOr0 paBHOBecHs. HylleBoe Hauano TepMoANHAMUKY;

- aJiIeMeHTapHas padota. Pabota - ¢pyHKIms miporiecca;
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- IOHSITHE TEPMOIMHAMUYECKOTO PAaBHOBECHST;
- TEIJIOTA;
- BHYTPEHHsIs SHeprusl. BHyTpeHHsIs SHeprus Kak (QyHKIS COCTOSHHUSI.

13 28. uddepenunanbapie Gopmbl ¥ OMHbIE TH(depeHansL.

- mudepenmanbHbe HOPMBI;

- mosHbIe U depeHIHaIbL.

29. OOpatumble n HeoOpaTUMbIe poriecchl. KBasucrarnueckue npoueccsl.

30. TernoeMKOCTb.

- TEIJIOEMKOCTb CHCTEMBI;

- TETUIOEMKOCTb HJICaTbHOTO I'a3a MPU IIOCTOSTHHOM 00BEME;

- TEIJIOEMKOCTh HJEaJbHOr0 raza IpU IOCTOSHHOM JIaBJI€HUU. YpaBHEHHUE

Maiiepa;

- CBsI3b TEIUIOEMKOCTH MJIEAIBHOI0 I'a3a C YUCIIOM CTENeHeH cBOOO b
14 31. [Iponeccrl B naeanbHbIX ra3ax. Pabora npu usomnponeccax.

- N300apUYECcKHii MPOLIecc;

- I30XOPUYECKUH ITPOLIECC;

- MI30TEPMHUUECKHI IIPOLIECC;

- ammabaTHYEeCKU TPOIIece;

32. TlomuTponMYecKuii mporecc.

- YpaBHEHHE MOJITPOIIBL;

- IOKa3aTesb HOJIUTPOIIBL;

- paboTa npy MOJIUTPOIMIECKOM TPOIIECCe
15 33. [uxn Kapno. L{uknuyeckue mporeccol.

- oOpaTuMBbIe 1 HEOOpAaTUMBIE TIPOIIECCHI;

- PaBHOBECHbIE 1 HEPABHOBECHBIE MIPOLIECCHI;

- IpeoOpa3oBaHue TEIUIOTHI B paboTYy;

- HarpeBareb, padodee T, XOIOUIbHUK;

- K09((HUIMEHT TOJIE3HOTO JEHCTBUS;

- TETIJIOBOM JIBUraTeNb U XOJIOMIIbHAS MAIINHA;

- ki1 Kapno u ero KIT/I.

34. Teopems! KapHho.

- oOpatHbIi uki KapHo;

- nepBas TeopeMa Kapho;

- BTOpas teopema KapHo.
16 35. Bropoe Hauano TepMOANHAMUKH.

- IpUBEJICHHAsS TEIJIOTA M HepaBeHCTBO Kitay3umyca;

- BHTPOIIHSL;

- MareMaTh4eckoe BelpakeHue II-ro Hadana TepMOgMHAMUKH.

36. BoruncieHre U3MEHEHUs SHTPOITUM B Pa3IMYHbBIX MpoLieccax.

- CBOOO THAS SHEPTUS CHCTEMBI;

- U3MEHEHHUE YHTPOITUH MPH (Ha30BBIX NPEBPALICHUIX;

- BBIp@KEHHUE JJTs1 U3MEHEHHSI SHTPOIHMH UJICATTFHOTO Ta3a P W30MIPOIIeccax.
17 37. CBsi3b BHTPOITUH M TEPMOTUHAMUYECKON BEPOSITHOCTH.

- 3aKOH BO3PACTaHUS YHTPOITUH B HEPABHOBECHOM M30TMPOBAHHON CHCTEME;
- cTatucTudeckuil xapakrep Il Hagama TepMOMHAMUKY;

- popmyna bonpimana;

- 0OBEKTUBHBIN XapaKTep CTATUCTUIECKUX 3aKOHOMEPHOCTEH;

- rpaHunbl npuMeHeHus 1l Havana TepMOIMHAMUKY M KPUTHKA «TEIUIOBOM CMEPTH

BCCJICHHOIY.

38. TepmoanHaMu4ecKue MOTEHITUATBI.
- BHYTPEHHSISI SHEPT U,

- CBOOO/THASI DHEPTHS;
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- DHTAJIBITNS,

- CBOOO/IHAS PHTAJILIINS,

- OOJIBILION TEPMOAMHAMUYECKUI OTEHIUAI;
- KPUTEPUN YCTOMYHMBOCTH CUCTEMBIL.

18

Tema 4. PeajbHbIe ra3nl 4 :KUAKOCTH.

39. Peanbhnsbie ra3sl. [lepexon n3 ra3000pa3HOTO COCTOSHHUS B )KHIIKOE.

- CHJIBI MEXKMOJIEKYIIsIpHOTo B3aumozaencTaus. [lorennman Jlennapaa-JxoHca;
- OKCIIEPUMEHTAJIbHBIE H30TEPMBI PEaTbHOT0 raza. buHonamb.

40. VYpasuenue Knaneipona-Kmaysuyca.

- TEeMIIEpaTypHasi 3aBUCUMOCTb TUIOTHOCTH ra3a;

- KPUTUYECKAsl ONaJICCICHITHSL.

41. VYpasueHnue Ban-nep-Baanbca.

- U30TepMbl Amara, ux OOBbSICHEHHE;

- TeMieparypa bouis;

- (puznyeckuii CMBICT MApaMeTPOB, BXOSIINX B YPaBHEHHE COCTOSHUS;

- ypaBHeHue BaH-nep-Baanbca 1u1s o1HOro Mosist v i1t 11060ro KoJIM4ecTBa rasa.

19

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

- n3otepMsl Ban-niep-Baanbca;

- CpaBHEHHE IKCIIEPEMEHTANIbHBIX U BaH-nep-BaanbCoBbIX n3oTepM;

- KPUTHYECKHE IIapaMeTpbl U UX CBSA3b C IOCTOSHHBIMU B YpaBHEHMM BaH-nep-
Baannca;

- ypaBHeHMHM Ban-nep-Baanbca B NpUBEACHHBIX — NapaMmeTpax»,  3aKOH
COOTBETCTBEHHBIX COCTOSIHUH.

20

43. Buytpensss sHeprus peanbHoro raza. pdexr xoynsa-Tomcona.
- BHYTPEHHSIS1 SHEPTHs MOJISl pealibHOTO ras3a;

- agrabaTHYECKOe PACIIUPCHHUE PEATBHOTO ra3a,

- a(pcpext Jxoynsa-TomcoHa;

- KpUBasi THBEPCHUH.

4. Cxwkenue Tr1a3oB. [lomyyeHne HU3KUX TemrepaTyp (CaMOCTOSTENBHO,
KUHODUIIBM).

- METOJ] MPOTHBOTOYHOTO OOMEHa;

- METOJI MATHUTHOTO OXJIAKICHHSI.

45. OObeMHEBIC CBOMCTBA JKUIKOCTEH.

- peaJIbHBIN ra3 v )KUJIKOCTb. MOeIb KUIKOCTH;

- BSI3KOCTb;

- CKUMAEMOCTb.

21

46. IloBepXHOCTHBIE CBOMCTBA KUAKOCTH.

- KOO(P(GUIIMEHT TOBEPXHOCTHOTO HATSKEHUSI M CBOOOJAHON TOBEPXHOCTHOM
SHEPTUH;

- ME€XaHU3M BO3HHUKHOBEHUS MIOBEPXHOCTHOTO HATSKCHUS;

- POSIBJIEHHE TTOBEPXHOCTHOTO HATSKEHUSI.

47. YcnoBus paBHOBECHS Ha TPAHUIIE IBYX CPE/I.

- TPaHUIIA MY TEKYIUMH (hazamu;

-TpaHUIla MEXTY KUIKOCTBIO M TBEPIBIM TEJIOM;

- IaBJIEHUE IO/l UICKPUBJIEHHOW MOBEPXHOCTHIO )KUIKOCTU. YpaBHeHue Jlaracca;
- KalWJUTSIPHBIC SIBIICHMS,

- [loBepXHOCTHO-aKTHBHBIE BEIIIECTBA

22

48. VcnapeHue v KUTICHUE KHUJIKOCTH.

- JIaBJICHME HACBHIIICHHBIX IApOB HAJ HMCKPHUBIEHHOW IOBEPXHOCTBIO. Popmyna
Tomcona;

- MCITApEHUE U KUTIEHUE )KUAKOCTH;

- ypaBHenue Kitanelipona-Knaysuyca;
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- (ha3oBas 1uarpaMma CUCTEMBI JKUAKOCTb-T1ap;

- METaCTaOMIIbHbIE COCTOSIHUS,

- my3bIpbKoBas kamepa. Kamepa BunbcoHa (caMOCTOSITENBHO).

49. PacrtBopsl. XKuakue pacTBopbl.

- OCHOBHbIe TOHATUS. MjaeanpHble M pealbHbIE PAacTBOPBHL TepmommHaMuuecKast
KJ1accu(pUKaLus KUIKUX PACTBOPOB;

- 3aKOHbI Payns;

- 3aK0H ['enpu;

- 0COOEHHOCTH KUICHUS! KUKUX PACTBOPOB.

23

50. JKunkue kpucTayuibl (CaMOCTOSITENIHHO, KHHO(DHIIBM).
- CMEKTHKY,

- HEMATHKH;

- XOJIECTEPHUKH;

- CBOMCTBA M IPUMEHECHHUE KHUIKUX KPUCTAILIOB.

51. Ocmotuueckoe AaBieHHue (CaMOCTOSITENIBHO).

52. XuMu4eckuii OTeHIMAIl U paBHOBecHE (a3.

53. TlpaBuna ¢a3 I'n66ca.

24

54. ®azoseie nmepexonsl | u Il poma. ®a3zoBbie nuarpamMmbl OJHOKOMIIOHEHTHOM
CHCTEMBL

- paza. Knmaccudukanms (azoBbix nepexomos no Ipendecry;

- (ha3oBBIEC IEpEXOABI IEPBOTO POAA;

- ypaBHenue Knaneipona-Kiaysuyca;

- IJIaBJI€HKE U KpucTamm3anus. CKpbITas TEIioTa epexona;

- UCTIapeHHE JKUIKOCTEN U KOHIeHCalUs 1apa;

- UCTIapeHHe TBEeP/bIX Tel (Cyonmumarusi):

- TpOWHAs TOYKA, KPUTHYECKAsk TOUKA;

- hazoBsie nepexons 11 pona;

- CBOMCTBA JKHIKOIO I'eJIH;

- aHOMaJIMH TETJIOBOTO pacIIMpeHus Mpu Ga3oBhIX MEpexoaax MepBoro poja.

25

Tema 5. Cnnasbl.

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

- IMarpaMMBbl IJIaBJICHUS;

- OBTEKTHKA;

- TUIIBI TUarpaMM COCTOSTHUSI OMHAPHBIX CUCTEM,;

- TBepAbIe pacTBOPbIL. Da3bl IEPEMEHHOr0 COCTaBa

26

Tema 6. TBepaoe Test0.

56. DneMeHThl TeOMETPUM KPUCTAIIMYECKON pEeHIeTKH. DJIEeMEHThl CHUMMETpUn
KPUCTAJIOB.

- KpUCTaJUTMYECKHE U aMOp(HBIE COCTOSTHUS BELIECTBA;

- IPOCTPAHCTBEHHBIE PEIIETKH KPUCTAIIIOB,;

- JIIeMeHTapHas sJeiika. Pemerku bpase;

- CHHIOHUH;

- MHJIEKCHI y3J1a, HallpaBJIeHUs, TUIOCKOCTU B KpucTaiuiax. Haekcsl Muiniepa;

- CUMMETPHSI KpUCTAJLIOB;

- 3JIEMEHTHI TOYEYHOH CHMMETPHH: OCb CHMMETPHH, TUIOCKOCTh CHMMETPHH, IIEHTP
MHBEPCHHU, THBEPCUOHHASI OCb CHMMETPHH, 36pKaJIbHO-TIOBEPXHOCTHASI OCh CUMMETPHH;
- TPAHCJISILUS U TPAHCIISLIMOHHAS] CUMMETPHS

- U30MOP(HU3M U TIOTUMOPPU3M;

- peanbHbIe KpucTaIbl. JledekTrl B kpucramax. Jlucnokarmn.

27

57.Ter0eMKOCTb TBEPIBIX TEIL.
- KJTACCHUECKas TEOPHSI TeTUI0EMKOCTH. 3akoH Jlrononra u [1Tw;
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- 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYPHI;
- TEIJIOEMKOCTH 10 MOZAEIY DUHINTCHHA;
- TEIJIOEMKOCTh 110 Mojenu Jlebast.

Tabauya 3. Ilpakmuueckue 3ansamus (cemunapol)

Ne
- Tema
3aHATHS
1 2
CBoJicTBa HIcAIHLHBIX Ta30B.
1) TemmepaTypa, TEIIOBOE PACIIMPEHHUE;
1
2) 3aKOHBI UCAIbHBIX ra3oB. [Iporeccrl B Hie€anbHbIX razax;
3) macca atoMoB U Mosekys. KonrdecTBo BemecTsa.
) Kunernueckast Teopusi razoB
3 SBnenue nepenoca. uddysus, BI3KOCTb, TEMIOMPOBOIHOCTD
4 [TepBoe Havano TEPMOAUHAMUKHI
5 Bropoe Hagano TepMOIMHAMUKH
6 Huknmryeckue nporecchl. K nukion
7 Peanbable rasel. Kputnueckoe coctostHue
] MounekynspHbIE CUIIBI B KUAKOCTAX
9 CaoiicTBa napoB. BiiaxkHOCTh BO3/1yXa, CBOMCTBA pacTBOPOB
10 Teepnoe Teno.

Tabauya 4. Jlabopamopnvle pabomul no oucyuniure (Mooyn0) — COCTaBJICHA OT/AENbHAs pabodas
nporpaMma 1o oouemMy Gpu3ndeckoMy MpaKTUKyMy M0 MOJEKYISpHON (U3HKeE.

Tabauya 5. Kypcoeoii npoekm (yueOnvim NAaHOM He NpedycMOmpeH )

Tabruya 6. Camocmosimenvroe uzyierue pazoenos OUCYUNIUHbL (MOOYis)

Ne Tembl 1J1s1 cCAMOCTOAATEILHOM PadOTHI
paszeJia

1 OkcnepuMeHTaIbHas npoBepka pacnpenencHus Makcsemta. OnsiT LlTepHa.

Pacnipenienenue ['nboca.

OCHOBBI BaKYYMHOﬁ TEXHUKHU. FIOHN3alIMOHHBIN MaHOMCTD.

Cxxmxenue ra3os. [lorydeHue HU3KUX TeMmneparyp.

ITy3bippKoBas kamepa. Kamepa Buiibcona.

JKunkne KpucTauuisl.

OCMOTHYECKOE TaBJICHUE

CaolicTBa KU IOKOIO I'CIIMsA

| R(QA AN [A W

TermmoeMKOCTb TBEP/IBIX TEN

5. OueHouyHble MaTepUAIbI 1JIsl TEKYIIEro U Py0e:KHOIro KOHTPOJISA YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTALMH.
Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB OCYIIECTBIISETCS B COOTBETCTBUU C OaIIIbHO-
peliTuHroBoil cucremoit arrecranuu oOyuatommxcs no OIIOII BO KbBI'Y. Csenenust 00
OpraHu3anuy paboThI 110 3TOH cucTeMe MPUBEIEHBI B TAOIUIIE.
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[lonnas omeHka Mo AMCHUIUIMHE OIpPEACNeTCS MO pe3ylbTaTOM OTBETAa CTyACHTa Ha
sk3ameHe. KoHTposib Tekymien ycneBaeMocTy npoBoauTtcs 1o aerctpyronieid B KbI'Y peltunroBoit
CUCTEME B COOTBETCTBUU C YTBEPKIACHHBIMH TOJIOKEHUSMU M HOPMATUBHBIMH aKTaMH.
[TpoMexxyTouHbIE aTTECTAllUU MPOBOMAATCA TPU pa3za B CEMECTpe MO KaJeHIapHBIM rpadukam
uHCTUTYTA. JlJIS TIPOBENEHMS] TEKYIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTallud MO WTOTraM
OCBOEHUS IMCUUIUIMHBI, a TAaKXKe U1 KOHTPOJIS CAMOCTOSATENbHONU pabOThl CTYACHTA MPOBOAATCS 3
KOHTpPOJIbHBIE paboThl (0 15 BapuaHTOB B Kaxkoii), 3 YCTHBIX KoJUIOKBHYMa. CoCTaBIeHBI U
HCIIONIB3YIOTCS 376 TECTOBBIX 3aJlaHUN I aBTOMAaTHYecKo cuctembl TectupoBanus (ACT) mo
BCceM TemMaM Kypca «MoekymsipHas (pu3nKay.

B 3aBucMMOCTH OT YCHEIIHOCTH OOy4YEHUS CTYACHTY KaXXAbli pa3 Ha3HAYAIOTCs KOJIMYECTBO
0ayI0B, MAaKCHUMaJIbHbIE 3HAYEHMs] KOTOpBIX cienyromue: 1 pedtuHr — 23; 2 peltunr — 23;
3 peiituar — 24. Ilpu mozacdere OayuIOB yYMTHIBAIOTCS IMOCEHMIAEMOCTh 3aHATHH, PE3YJIbTAaThl
KOMITBIOTEPHOTO TECTUPOBAHMSI, CPSTHUIN Oalsl HAa 3aHATUAX, PE3YJAbTaThl KOHTPOJBHBIX padOT U
uHble popmbl. [lepeueHb BapuaHTOB KOHTPOJIbHBIX pabOT, BOMPOCOB MO KOJVIOKBUYMaM, IEpeyeHb
HK3aMEHALIMOHHBIX BOIIPOCOB U 33/1a4 Mo AucuuIuinHe (72 Bonpoca u 36 3a1a4) IpUBOJSTCS HUKE.

TecroBbie 3aganus umerorcs B cucreMe ACT KBI'Y u B yueOHO-METOIUYECKOM KOMILIIEKCE
no qucruiumHe «MolekyisipHas pu3uka» Ha Kademape.

5.1.1. Ouenounvie mamepuanvt 015 8bINOJIHEHUA Pedhepanos
(konmpoaupyeman komnemenyusaOIIK-2):
Tabnuya 7. Temvl pechepamos

No Tembl

1. DKCIepuMeHTaIbHas poBepka pacnpeaencaus Makcpemia. Onwit [l TepHa.
2. Pacnipenenenue ['n60ca.

3. OCHOBBI BaKYyMHOI TeXHUKHU. IOHM3alIMOHHBII MAHOMETP.

4. Cxnxenue ra3zoB. [lonyyeHre HU3KUX TeMIeparyp.

5. ITy3sippkoBas kamepa. Kamepa Bunbcona.

6. JKujikue Kkpucrauisl.

7. OcMOTHYECKOE TaBJICHHE.

8. CBoliCcTBa )KUJIKOTO T'EIIHS.

0. TennoeMKoCTh TBEPJIBIX TETI.

Memoouueckue pexomenoauyuu no HanUcCaHuI pedepama

Pegpepam — TpOoyKT CaMOCTOSATENBHOM pabOTHl CTyAEHTa, MPEJICTABISAIOUINI co00it
KpaTKO€ M3J0KE€HHE B NMUCHbMEHHOM BHJE IOJYYEHHBIX pE3yJIbTaTOB TEOPETHUYECKOIO aHaiu3a
OTpeNielIeHHOW Hay4yHOH (yueOHO-HMcClIeoBaTeNbCKOM) TEMBl, TIJleé aBTOp pPAacKpBIBAET CYTh
UCCIIEyeMOH TTpOoOJIEMBI, MPUBOJAUT PA3IMUHBIC TOUYKH 3PEHHS, a TaKXKe COOCTBEHHBIC B3TJISIBI HA
Hee.

W3noxxeHHoe mnoHMMaHWe pedepara Kak LEIOCTHOIO aBTOPCKOTO TEKCTa OMNpEenelser
KPUTEPHH €ro OLIEHKU: HOBH3HA TEKCTa; 0OOCHOBAHHOCTh BHIOOpA MCTOYHMKA; CTETIEHb PACKPBITUS
CYIIIHOCTH BOIPOCA; COOMIOCHUS TpeOOBaHMiA K 0POPMIICHUTO.

Tpeboeanun k pegpepamy: 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 cO3[aBaThes B IMKIMYECKUX PEIAKTOpax WM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIif). Tabnuupl  BBIMONHATH TaOMUYHBIMU  siuelikamu  Microsoft  Word.
CkaHupOoBaHHE pPHCYHKOB M TaOnmuIl He JomyckaeTcs. BrlpaBHuMBaHHMe TekcTa (IO IIUpPUHE
CTPaHUIBI) HEOOXOAMMO BBIMONHATH TOJBKO CTAaHJAPTHBIMH CIOCOOAMH, a HE C TIOMOIIBIO
npobenoB. Pazmep Tekcta B pucyHkax u tadaunax — 12 kernipb

OO6s13aTeNIbHO HaJMuue: coepkaHus (CTpykTypa paboThl C yKazaHUEM pas3felioB U HX
HayaJbHbIX HOMEPOB CTPaHUI]), BBEACHMS (AKTyaJbHOCTb TEMBbI, LENb, 3aJaud), OCHOBHBIX
pa3nenoB pedepara, 3aKiIO4YeHHUsS (B KpPaTKOM, PE3IOMHUPOBAHHOM BHJE OCHOBHBIE IOJIOKEHUS
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paboThl), CHHMCKa JUTEpaTypbl C YKa3aHHEM KOHKPETHBIX HMCTOYHHKOB, BKJIIOYas CCHUIKM Ha
NuTepHeT-pecypcesl.

B Tekcte cchiika Ha HMCTOYHUK JeNaeTcs MyTeM YKa3aHus (B KBaJpaTHBIX CKOOKax)
MOPSIKOBOTO HOMEpa LUTHPYEeMOW JHUTEepaTypbl M 4Yepe3 3amsaTyl0 — LUTHPYEMBIX CTpaHHII.
Ypoesenwv opucunanvnocmu mexcma — 60%

Kpumepuu oyenku pegpepama:

3a moAroToOBKY M 3amMTy pedepara cryneHT Moxer HaOpars 6 GamwioB (mo 2 Oamna 3a 3
KOHTPOJIbHBIE pEHTHUHIOBbIe TOUYKH). [Ipu moaroroBke pedepara CTyACHT AOTKEH O3HAKOMHUTBCS C
OCHOBHOM M JONOJHHUTENBHON JHUTEpaTypoil, BKJIIOYAs CIPABOYHBIC W3/aHUS, 3apyOeKHBbIC
UCTOYHUKH, KOHCIEKT OCHOBHBIX TIIOJOXEHHH, TEPMHHOB, CBEACHUN, TpeOyOmux sl
3alIOMMHAHUSl W SBJSIIOIIMXCS OCHOBOIIONIATAIONIMMU B 3Toi Teme. HeoOxoammo cocTaBUTH
AHHOTallMM K [POYUTAHHBIM JIUTEPATypHbIM HcTOYHHKaM. CTpykTypy pedepata cTyaeHT
ompenenser cam. OIeHUBaHUE MPOBOIUTCS C YYETOM KOJIMYECTBa 0OpaOOTaHHBIX JUTEPATYPHBIX
HMCTOYHUKOB, KauecTBa odopmieHus pedepata, oTBeTa Ha BOMpochl 1o pedepary. Temy s
pedepara CTyIeHT MOXKET MPEITIOKUTD CaM JIUOO0 BHIOPATh U3 MPEII0KCHHBIX.

5.1.2. Bonpocst 014 KOJLIOKEUYMA N0 MeMam OUCUUNTIUHbL
(xonmpoaupyveman komnemenuus OIIK-2):

Konnokeuym Ne 1

[Tpeamer MOJEKYISAPHON (HUHKH.

TepMonnHaMuyeckas CUCTEMA.

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

EnvHnunas atomHas macca.

Yucno ABoraapo.

MounsipHas macca.

MouisipHbI€ U yIENbHbBIE BEIMYMHBI, UX B3aUMOCBS3b.

ArperaTHbl€ COCTOSIHMSI BELLIECTBA.

Meronb!l onrcaHus BEIECTBA.

10.MakpocKkonn4eckoe 1 MUKPOCKOIINYECKOE COCTOSHUS CUCTEMBI.

11.Cnyuaiinble BeIMUnHbI. BeposSTHOCTB.

12.Cratuctuueckuit ancam6ib. BeposTHocTH 10 aHCcamMOI110, 110 BpEMEHU. DProJJuuecKasi THIoTe3a.

13.BepossiTHOCT, ~ HACTYIUIGHHUSI  OJHOTO M3  HECOBMECTHUMBIX  COOBITHH.  BeposTHOCTBH
OJTHOBPEMEHHOT'0 HACTYIUIEHUS! HE3aBUCUMBIX cOObITHI A 1 B.

14.I110THOCTh BEPOSITHOCTH. Y CJIOBHE HOPMHUPOBKH BEPOSTHOCTU AMCKPETHOM M HENpepbIBHOU

BEJIMYMHBI.

15.®@yukuus pacupenenenus. HopmupoBka QyHKIIMM pacipeiesieHusl.

16.BepoATHOCTh MaKpPOCOCTOSIHUS UI€ATIBHOTO ra3a.

17.®opmyna CtupnuHra.

18.buHoMuHaneHOE pacnpezaeneHue. Ipeaenapabie popMbl OMHOMUHAIBHOTO pacipeaeIeHHs.

19.Pacnpenenenue Ilyaccona.

20.Pacnpenenenune ['aycca.

21.®opmynsl CpelHETO HENPEPBIBHOM U TUCKPETHON CITyYalHBIX BEJIMYHH.

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

23.Jlucniepcus.

24 .®aykryanus. OTHOCUTENbHAS (IIYKTYaIusl.

25.TepmoinHaMHUYECKasi BEPOSITHOCTD.

26.CranilnoHapHOE COCTOSTHUE CUCTEMBI.

277.PaBHOBeCHOE cocTosiHME cucTeMbl. HyneBoe Hauaio TepMOAMHAMHUKH.

28.Pacnipeniennenue MakcBenia: 1Mo aOCOMIOTHOMY 3HAYEHUIO CKOPOCTH MOJIEKYII, 11O MPOEKIUIM
CKOPOCTH MOJIEKYJT; IO KHHETUYECKON YHEPTUN MOJIEKYII.

XN R W=
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29.XapakTepHble CKOPOCTH pacmpeneneHuss MakcBelia - CpemHss apupMeTHUecKas, CpeIHss
KBaJIpaTHUyHas, HAaUBEPOSTHEHIIas CKOPOCTH.

30.CooTHoIIEHNE MEKTY XapaKTEPHbIMUA CKOPOCTSIMHU.

31.Yucno MoJIeKyJl B pa3IMyHbIX y4acTKax pacnpenesieHus: MakcBela.

32.Pacnpenenenue MakcBeia i1 OTHOCUTENbHBIX CKOPOCTEH.

33.Ceuenue npolecca paccesiHusl.

34.05¢bdexTuBHBI auamerp 4dacTUIbl. CpemHss JUIMHA CBOOOIHOrO MpoOera MOJEKYN, 4acToTa
CTOJIKHOBEHUH.

35.laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJIIPHO-KMHETHUECKOM TEOPUH HI€AIbHOTO rasa.

36.CpenHss KUHETUYECKasi IHEPTHsl MOJIEKYJI rasa.

37.Ypasuenue Kianeiipona-Meneneena.

38.3akon JlanpToHa. KommoneHra.

39.3akon ABorajpo. Yucio Jlommuara.

40.bapomerpudeckas popmyia.

41.TepMOMETPUYECKOE TEJIO U TEPMOMETPUYECKAS BEIMUNHA.

42.Ab6comtoTHas TemmepaTypa. MexkayHapoaHas TMpakTudeckas mikana temmeparyp. Lllkama

KenbBuna. Hyne KenbsBuna. Illkana I[lenbcusa. AOconroTHas TepMOAMHAMHYECKas IIKalia

temneparyp. TepMoMeTpsl.

43.Pactipenenenre  bonbivana. CooTHOLIEHME MEXAy pachnpezielieHusMu MakcBemna H
bonpmMana.

44.Atmocdepa naHer.

45.Crenenu cBoOOAbI aTOMOB, MOJIEKYJI.

46.Teopema 0 pacrpeielICHUH SHEPTHUH TI0 CTETICHSIM CBOOO/IBI.

47.Cymnocts bpoyHoBckoro nBuxeHus. PacueT nBukeHus OpOyHOBCKOM YaCTHIIBI.

48.SBnenus nepenoca. Auddysus. 3akon duka.

49.Crauuonapuas auddysus. Koapdumuent quddysuu. Kosdhduunuent B3aumuoit nuddysum.

50.5Bnenuss mnepeHoca. Bsaskoctb ra3zoB. Cuia BHyTpeHHero TpeHus. 3akoH HbroToHa.
JluHamuueckast 1 KHHEMaTH4ecKas BI3KOCTb Ia30B.

51.5Bnenus nepenoca. TemionpoBoAHOCTb. 3aKkoH Dyphe.

52.CranmonapHas TerIonpoBoHOCTh. KoadduiimeHT TenaonpoBoHOCTH.

53.Cas13b k03hDHUIIHEHTOB MepeHoca.

54.Bakyym. [Iuddysus, TEIIONpOBOIHOCTbD, BI3KOCTh B YCIOBHUSAX BaKyyMa.

55.3aBucumMocTh K03 PuimenHTa BA3KOCTH U TEIUIOMPOBOIHOCTH OT JABJICHUSI.

56.5IBnenus mepeHoca B TBEPAbIX TelaxX U KUIKOCTSIX.

Konnokeuym Ne 2

57 Ilpenmet TepmouHaMuku. OOpaTUMble U HEOOPATHMBIE MPOLIECCHI.

58.PabGora, TerioTa, BHYTpEHHSs OSHeprus. @uU3MUECKOe CoJepKaHue TIepBOro Hayanua
TEPMOJNHAMUKHU.

59.®yuknus nporecca. OyHKIMM COCTOSHUSA M TMOJHBIE Tu(depeHinansl. BHyTpeHHsAs 3Heprus
KaK (DYHKIIMSI COCTOSIHUS.

60.IIpouieccrl. PaBHOBecHbBIE M HEpaBHOBECHBIE IIpoliecchl. OOpaTuMble U HEOOpaTUMBbIE MTPOLECCHI.

61.BHyTpeHHsIs1 DHEPTrHs HIealbHOIO rasa.

62.TermoeMKoCTh cucTeMbl. MOJIsIpHAsE TEMIIOEMKOCTD. Y IENbHASI TEMJI0EMKOCTb.

63.TemoeMKoCTh UJCaANIbHBIX Ta30B. YpaBHeHHe Maiiepa. Temnoemkocts mipu P, V=const.

64.KauecTBeHHOE OOBACHEHHE 3aBHUCHUMOCTH TEIJIOEMKOCTH MOJIEKYJISIPHOTO BOJOpOJa OT
TEMIEPATYPHI.

65.I1Tporteccsl B razax. M3obapuyeckuil, M30XOpPHUECKUN, H30TEPMHUYECKHMA, aanabdaTHUeCKHil,
MOJIUTPONUYECKHM MpoLIecChl. Y paBHEHUS U30IPOLIECCOB, IPpadUKH MPOIECCOB.

66.Ypapuenue [lyaccona. [Tokazarens anuadatsl.

67.YpaBHEHHE MTOTUTPONTUIECKOTO Tporiecca. [lokazareas moJIUTPOIIHI.

68.2nemenrtapnas pabdora. Pabora B u3omporeccax.
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69.I1epBoe HauaaO TEPMOAMHAMUKY IPU U30IPOLECCAX.

70.Huxnuaeckue mporecchl. Pabora nukina. KoaddurmuenT none3noro nericTBus.

71.Hukn Kapno. KITJI uukna Kapso.

72.®@opmynupoBka KenbBuHa BTOpOro Hayajia TepmMoanHaMuku. @opmynuposka Kiaysuyca.

73.DopMyaMpOBKa BTOPOrO Havajaa TEPMOJUHAMUKH C IIOMOIIBIO SHTPOIIHH.

74.CTaTUCTUYECKUI XapaKTep BTOPOro Hayajga TtepMoauHaMuku. Popmyna bonbpiMana s
SHTPOIHH.

75.Pacder u3MeHeHHUs SHTPOIHH UJICATBHOIO T'a3a B U30IPOIIECCaX.

76.13MeHenune SHTponuy TIpu (Pa30BBIX MEePexoaax MepBOTO Po/a.

77.TepMoiMUHAMHAYECKUE TTOTCHIIUAIBI.

78. TpeTbe HauaI0 TEPMOAMHAMUKH.

Konnoxeuym Ne 3

79.Peanbubie Ta3pl. Cuiibl MEXMOJICKYJApHOTO B3aumopeictBusi. Cuibl  Ban-nep-Baanbca.
[ToTeHnMan MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

80.MonHas cBsa3b. KoBaneHTHast cBsi3b. MeTayuinyueckas CBs3b.

81.3aBMCUMOCTb IUIOTHOCTH KMJKOCTH M €r0 HACHIILIEHHOT'0 1apa OT TeMIepaTypsl (rpaduk).

82.®aza. ®azoBblit iepexoy nepsoro poaa. [Ipumepst. Termnora gazoBoro nepexoja.

83.3aBUCHMOCTB YIIPYroCTH Iapa OT TeMieparypsl. Y pasHeHue Kianeiipona -Knaysuyca. ®a3oBas
Juarpamma CUCTEMbI KUJKOCTb-T1ap.

84.YpaBHenue Ban-nep-Baanbca. Kpurnueckue mapameTpbl U KOHCTAaHTHI ypaBHEHMsI Ban-nep-
Baansca.

85.BHyTpeHH:s 3HEeprus peallbHOro ra3a. BHyTpeHHss sHeprus ra3a Ban-nep-Baanbca.

86.9¢pdext [xoynsa-Tomcona. [lomoxxutensHblii 1 oTpunarenbHbiii 3ddexr Ixoymns-Tomcona.
YpaBHEHHE HHBEPCUMU.

87.11oBepXHOCTHOE HATSDKEHHE, CBOOOJIHASI MOBEPXHOCTHASI SHEPrUs >KUJKOCTEH U TBEPIBIX TEIl.
Mex¢aznas sHeprus.

88.JlaBieHue moJ1 MCKpUBJIEHHON TOBEpXHOCTHI0. Dopmyra Jlammaca.

89.KpaeBoii yros cMaunBaHHUs.

90.YcioBust paBHOBECHUS HA TPAHUIIE KUAKOCTb-KUAKOCTb, TBEPIO€ TEI0-KHUIKOCTb.

91.Kannmuiapel. KannsuisgpHsle siBneHus. BeicoTa MOAHATHS )KUAKOCTU B KalIUJUIAPE.

92.IToBepxHOCTHO-aKTUBHBIE BellecTBa. D¢ ekt Pebenaepa.

93.Mcnapenue u KuneHue xxuakocten. TemnepaTypa KUIIEHUS )KUIKOCTH.

94 Haceliienuslii nap. JlaBiieHHWE HACBIIIEHHBIX IapoB BOJU3M HCKPUBJIEHHOM IOBEPXHOCTU
x)uakoctu. Popmyia Tomcona.

95.Kuaxue kpucramibl. Bunel xxuakux kpucramioB. CBOMCTBA KUAKUX KPUCTAIIIIOB.

96.0cmoc. OcMOTHUECKOE JaBJIEHHE. OKCIEPUMEHTAIBHOE  OINPEAEIEHUE OCMOTHYECKOIO
JTaBJICHMUSL.

97.TBepnoe Teno. Kpucramindyeckoe u amopgHoe.

98.MneanpHble U peajbHble KpUCTAILIBL. J(epeKThl CTPYKTYpHI.

99.0neMeHTBl TeOMETpPUM KpHUCTaIndyeckoil pemerkd. IlpumuruBHas pemerka. O6o3HaueHUE
Y3JI0B, HAIIPABJICHUH U INIOCKOCTEN KPUCTAJUIMYECKON PEIIETKH.

100.9neMeHTBl cUMMETPUH TBepAbIX Tesl. OcH cHMMETpHUM n-ro nopszaka. I[lnockocts cuMMeTpum.
LlenTp cummeTpuu.

101.CninaBsl, pacTBOpbl. MineabHble pacTBOPBL, PEAIbHBIE PACTBOPBI.

102.PactBopumocts. Temnora pactBopeHus. 3akoH Paymsa. 3axkon ['empu. 3aBucumocTb
pPacTBOPUMOCTH OT TEMIIEPATYPHI.

103./lnarpaMMBbl COCTOSIHUI OMHAPHBIX CIJIABOB. DBTEKTUYECKAs! TOUKA.

104.®a30Bble nuarpaMMsl BelecTBa. TpoiiHas Touka.

105.ITonmumopduzm.

106.®a30BbIe nepexosl BTOporo poaa. CBONCTBA )KUIKOIO Teusl.
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107.TennoemkocTs TBepAbX Tesl. TemnoemkocTs nmo [rononry um Iltu. Knaccuueckas teopus
TEIIOEMKOCTH.

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

109.TennoeMKoCTh TBEPABIX TeJ. TenaoeMKocTs 10 DUHIITEHHY.

110.TermmoeMkocTh TBEpABIX Tedl. TermioeMkocTh 1o Jlebaro.

Kpumepuu popmuposanusn ouenok (ouenusanus) KoaioKeuyma no memam OucCyuniutsl

JlaHHBIN OMpOC SBIIAETCS OJHHUM W3 OCHOBHBIX CIIOCOOOB Y4€Ta 3HAHWH CTYICHTOB IIO
muctuminae «MonekymsipHas Gu3nKay», KOTOPBI MOXKET OBbITh OCYIIECTBIICH, KaK B MUChMEHHOM,
Tak ¥ B YCTHOH (opme. Pa3BEpHYTHII OTBET CTyAEHTa JOJDKEH IPEICTAaBIATH COOOM CBS3HOE,
JIOTUYECKH TOCJIeIOBATEeNIbHOE COOOIICHHE Ha 3aJJaHHYIO TEMY, ITOKa3bIBaTh €r0 YMEHUE MPUMEHSATh
onpenenenus. Ilpu oueHke oTBeTa CTyIEHTa CclIeAyeT pPYKOBOACTBOBATHCA —CIEAYIOLIUMU
KPUTEPUSIMHU, YUUTHIBATH:

— TOJHOTY U NPaBWJIbHOCTb OTBETA;

—  CTeleHb OCO3HAHHOCTH, IOHUMAaHUS U3yYEHHOI0;

—  s3bIKOBOE O(OpMJICHHE OTBETA.

B pezynomame konnoxeuyma o0yuarouuxca oyeHuearOm no cieoyiouium Kpumepuam:

«OMJIUYHBLL  (8bICOKULL) YPOBEHbL KOMNemeHyuu» - CTAaBUTCS 3a padOTy, BBIMOIHEHHYIO
MOJTHOCThIO 0€3 OmMOOK M HEeNOYeTOB; OOYJaIOUIMHCS IEMOHCTPUPYET 3HAHHUE TEOPETUYECKOTO M
NPaKTHYECKOTO MaTepuaa mo Teme;

«xopowiuti (HOpMAIbHBIN) YPOBEHb KOMNEmeHyuu» - CTaBUTCS 3a paboTy, BBIIOJIHEHHYIO
TIOJTHOCTBIO, HO TIPH HAJTMYUK B HeW He OoJiee OTHOM HerpyOol OIMOKK U OJHOTO Heo4eTa, He Ooliee
TpeX HEJI0YETOB;

«YO0BIEMBOPUMENbHBI (MUHUMATbHBIL, NOPO2OBbLiL) YPOBEeHb KOMNemeHyuly — CTaBUTCS 3a
paboty, eciu OakanaBp MPaBHIILHO BBITIOHWI HE MeHee 2/3 Bcel pabdOThI WM JIOMYCTHII HE Ooee
OJTHOH rpy0Ooii OIIMOKK U JBYX HEI0YETOB, HE OoJiee OHOM Tpy0oi 1 0HOM HerpyOoil omnoOKu, He
Oosee Tpex HerpyObIX OMIMOOK, OTHOM HErpyOoil.

«HEyO00BIeMBOPUMETbHBLIL (HUJICE NOPO20B020) YPOBEHb KOMNEemeHyuuy» — CTaBUTCS 3a padoTy,
€CJIM YMCII0 OUIMOOK M HENOYETOB MPEBBICHIIO HOPMY ISl OLIEHKH 3 WITH TIPaBHJIBHO BBIMIOJHEHO MEHEe
2/3 Bceii pabOTBL.

WtoroBeiii 6ami, B COOTBETCTBHM C YCTaHOBICHHBIMU KPHUTEPHUSMH, OIpeIesieTcs
npenojaBareneM. MakcUMallbHOE KOJIMYECTBO OaJJIOB 3a JJaHHBIM BUJ KOHTPOJS MOXKET
coctasiAath oT 0 — 8 6asL10B.

5.1.3. Oyenounvie mamepuanvl OJis1 CAMOCMOSMENbHOU pabombl (MUnosvle 3a0aii)
ooyuarowezocs (konmpoaupyemas komnemenyus OIIK-2):
Konmponvnvie pabomul 015 kasxooeo smana peimunea
Konmponvnaa paboma Nel
Bapuanm 1.1.

1. TlocepennHe OTKA4EHHOIO M 3aMasHHOIO C OOOMX KOHIIOB TOPH3OHTAJIBHOTO KammLIspa
HaXOJUTCS. CTOJIOMK pTYTH IMHHOM 20 cMm. Ecnm xanmuwisp HmoCTaBUTh BEPTHKAIBHO, TO
CTOJIOMK PTYTH mepemecTuTcss Ha pacctosgHue 10 cM. Jlo kakoro gaBieHHs (B MM.PT.CT.) ObLI
oTkavaH Kamusap? JmiHa kanumnspa 1M, puae =13.6° 10 kr/v®.

2. OmnpenenuTh CpPeAHIO KHHETHYECKYIO SHEPrHI0 IOCTYNATENBHOTO JBM)KEHHUS MOJIEKYII,
conepkanuxcs B 1 T a30Ta, ¥ SHEPTHIO BPAIIATEIIBHOTO JIBIKSHHS MOJICKYIT TIPH TeMITEpaType
300 K.

3. Onpenenuts CpeqHION apu(METHUECKYIO CKOPOCTh MOJIEKYN Ta3a, €CJIM W3BECTHO, YTO WX

CpeIHsIsl KBapaTUYHasi CKOPOCTh paBHa 1 KM/C.
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. Kospdunuent muddysun Boaopoaa mpu HOpMaIbHBIX ycIoBusax pased 1,31 cm?/c. Onpenenurs
BEJIMYMHY KO PHUIHEHTAa BHYTPEHHETO TPEHHS IPU 3THX K€ YCIOBUSX.

Bapuanm 1.2.

. KakoBo naBienue cMecu ra3oB eMKOCTBIO 2 J1, ecli B Heil HaxoauTes 10'° Monekyn kucnopona u
10”7 r a3oTa, a Temneparypa cmecu 50°C?

. Haiitu cpennioro aimuHy cBoGogHOTO ipodera u 3(p(HEeKTUBHBINA AUAMETP MOJIEKYIIbI YTICKHCIOTO
ra3a py HOPMAJIbHBIX YCIOBHUSIX, €CJIM YHUCIO CTOJIKHOBEHUH Ka)KJOW MOJIEKYJIbl C IPYTUMHU B
cpenseM 3a 1 ¢ paBno 9,12:10° ¢,

Onpenenuth TeMIepaTypy rasa, €CiId CpeAHssl KUHETHYECKash SHEpPrusi IMOCTYHNaTeIbHOIO
JBIDKEHUS MOJieKyn 1,6- 101 JIx.

. B3Bemennsie B BO3ayxe Meibyaiilline MbUIMHKA JBMXKYTCS TakK, Kak €ciid Obl OHM ObUTM OYCHb
KPYIHBIMM MoJIeKyiaMu. KakoBa cpelHss KBajapaTUyHas CKOPOCTb HbUIMHKM Maccoit 1070 r,
eciu temneparypa Bo3ayxa 300 K.

Bapuanm 1.3.

. B y3Koii 3amasHHOM C OJHOTO KOHIIA CTEKIJIIHHON TpyOKe HAaXOIUTCS BO3AYX, OTACIEHHBIM OT
HapYy>KHOTO BO3/1yXa CTOJOMKOM PTyTH JyiuHOM 2 cM. Korja TpyOka pacnosioxeHna BepTUKAIBHO,
OTKPBITBIM KOHIIOM BHU3, JUIMHA Bo3aymHoro cronba 0,39 m. Koraa xe TpyOka pacmosioskeHa
BEPTUKAIBHO OTKPBITHIM KOHIIOM BBEpX, IMHA cToiba Bosayxa 0,37 m.  Omnpenenutsb
aTMoc(epHoe naBieHue, ecliu Temmneparypa Bo3ayxa 5°C.

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

. Haiitu nauamerp MOJeKylbl KUCIOPOAa, €CIM H3BECTHO, YTO A KHCIopoaa Kod(hdUIMeHT
BHyTpenHero Tpenus 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. OnpezenuTe: a) AaBlIeHHE CMecH; 0) MOJIAPHYIO
Maccy CMECH; B) CPEIHIOI DJHEPTUI0 TIOCTYMAaTEIbHOTO JIBUKCHUS MOJIEKYN CMECH.
Temmneparypa cmecu 127°C.

Bapuanm 1.4.

. Hexkoropast Mmacca azora 3akiiroueHa B COCyJe, eMKOCTh Kotoporo 2. Temneparypa azora 27°C,
JaBIEHUE a30Ta Ha CTeHKH cocyma 10° mm.pr.cT. Ompenenurte: CKOIbKO MOJEKYN a30Ta
COJIep’KUTCS B cocyze, Maccy azoTa B cocy/ie, BHyTPEHHIOIO SHEPTHIO JAHHOT'O Ta3a.

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

. Cpennsist yinHa ¢cBOOOIHOTO Mpodera MOJIEKYIbl YIIEKUCIOro Ta3a Mpyu HOPMAJIbHBIX YCIOBHUSX
paBHa 40 HM. CKOJIBKO CTOJIKHOBEHUI B CEKYH/y UCIIBITHIBAET MOJIEKYJia?

. Onpenenute MUHUMAJIBHOE JABJIEHUE, IIPU KOTOPOM TEIIONPOBOJAHOCTD BO3AYXA 3aKIIOUEHHOTO
MEXy JIBOMHBIMM CTEHKAMH COCYZa, €lle HE 3aBUCHUT OT JAaBlieHus. PaccrosHue Mexay
creHkamu L=5 MM, TemnepaTypa raza t=15°C.

Bapuanma 1.5.

. T'az npu nasnenuu 980 ITa u Temmeparype 20°C umeer o6seM 164 m>. KakoB 06beM Toii ke
Macchl ra3a Ipyu HOPMaJIbHBIX YCIOBUSAX?

. Kakyro MakcuMalibHyI0 KOHIEHTPALMIO MOJIEKYJT YITIEKUCIIOTO ra3a, Ta30KMHETHYECKUM TuaMeTp
koTopbix pased 3,2-107'% M, mMoxHO 06pasoBath B cepuueckoM cocyjae auameTpoM D=1 M,
YyTOOBI CpeTHUI CBOOOAHBIN MPoOer MPEeBOCXOANI BEIMYUHY AUamMeTpa cocyaa?
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Uemy paBHa DHEprus BpallATEILHOIO JBHKECHMS JIBYXaTOMHOIO ra3a, HAaXOIALIETOCs IIOJ
nasnernem 10° Tla B cocyne oobemoMm 1n? CuutaTh, YTO BpallaTelIbHBIC CTETIEHH CBOOOIBI
MOJTHOCTBIO BO30YKICHBI.

. BeposiTHOCTB TOTO, UTO MOJIeKyJia, PO 6€3 CTOJIKHOBEHHS MYTh X MCIBITACT COyJapeHUE HA

-x/\ o
oTpe3ke x+dx, paBHa dW(X): Ae ""dx (rme A - mocTosHHBIA KOY(PUIMEHT, A - JIHMHA
cBoOOMHOrO Tmpobera). OnpenenuTh 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 asora (N2) maxoautcs npu temneparype T=300K u nasrenun 10° ITa. 3amac
cpenHel KMHETUYECKOW SHEPTUU MOCTYMATENbHOTO IBHKEHUSI MOJIEKYI ra3a cocTaBiseT W=6,3
JIx. Haiftu uncno MoJeky raza, ero Maccy u 00bem.
. Ompenenutb OO0 MOJIEKYJ BOJOPOJA, MOIYIU CKOPOCTEH KOTOphIX Ipu Temmneparype 27°C
nexat B uHTepBase ot 1098 m/c mo 1903 m/c.
4. Koaddumment rtemnonpoBogHoctu azora mnpu Ttemmeparype 0°C pasen 1.3 JIx/m-c-K.
Onpenenuth Ta30KHHETUICCKUN quameTp d()PEKTUBHOTO CEUCHUST MOJICKYJ ITPH ATHX YCIOBHUSIX
(HOpMaInbHBIE YCIOBUS).

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

Cunrtas Tra3oKMHETHYECKH JUaMeTp MOJEKyJIbl YIIEKHCIOro raza paBHbIM 3,210710 ,
OINpeAeNuTh AJIMHY IIpobera ero Mojexysl npu temnepatype 50°C u gasnenun 133.3 I1a.

. B cocyne o0bem, xoToporo 5 n, HaxoauTcs Kuciopoa maccoit 4 r mpu Temmneparype 13°C.
Ornpenenutb BHYTPEHHIOK YHEPTHUIO Ta3a U IaBJICHUE ra3a Ha CTEHKHU COCY/a.

HapyxHnas MOBEPXHOCTh OeTOHHOI CTEHBI uMeeT TeMIiepaTypy
t1=-10°C, a BuytpenHnss - t=10°C. Tommmua crersl L=25 cM. CKOIBKO TEIJIOTHI MPOXOAUT
yepes 1m> moBepxHOCTH cTeHbl 3a 1 Mun? Kosdduuuent Termnonposoanocty 6etona N=0,817
Ix/m c K.

Bapuanm 1.8
. OnpeienuTh CKOIBLKO MOJEKyN coaepskutcss B 1 Mm® Boasl? KakoBa mMacca MONEKYJIBl BOJBI?
p(H20) =107 xr/m>.
. Onpenenuth MIOTHOCTh Pa3peKeHHOTO BOJOPOJA, €CIH: CPEeaHss AJIMHA CBOOOIHOTrO mMpobdera
mousiekys A=1 cMm., d (Hz) =0.28 am.

Haiitn cpegHIOl0 KMHETHMYECKYHO) JHEPrui0 BpPAIaTEeIbHOTO JBHXKEHUS OJHOW MOJEKYIbI
Kuciopoja mpu Temmneparype 13°C, a Takke CpeIHIOI0 KHHETHYECKYIO YHEPTUIO BPAIaTeIbHOTO
JIBIDKEHUS BCEX MOJIEKYII, COACPIKAITUXCS B 4 T KUCITOPOa.

. Kakas yacTp MoOJneKyI raza uMeeT CKOPOCTH, HE MPEBBILIAIOIINE HanboJee BEPOSITHYIO CKOPOCTH?

Bapuanm 1.9.

. B mwmaape nox mopmHem Haxoautcs 500 © Bo3ayxa, 3TOT BO3AYX OCCKOHEYHO MEJJICHHO
NEPEeBOJIAT U3 OJHOTO COCTOSIHMA B Apyroe. OnpenennTe HauOONbLIYI0 TEMIIEPATypy, KOTOPYIO
JIOCTUTAeT BO3/LyX, ECITH 3aBHCHMOCTh JaBIeHUs OT 00beMa 3a7aHa ypapHeHneM p=2-10° (V-V?),
rze o0beM V BbIpaXeH B KyOM4ecKHX MeTpax, a AaBieHue P B [Tackamsx.

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

. HaBnenue rasza pasHo 10* Ila, a cpennsia kBagpaTuuHas cKopocTh paBHa 500 m/c. Haiitu
IUIOTHOCTB 3TOTO rasa.

. MoxHo 51 cuutaTh BakyyMm c aaBieHueM p=100 mxlla BbICOKMM, eciii OH CO3/1aH B KoOJIOe
muamerpom D=20 cm, coneprkatueit a3ot npu temmeparype T=280K? (d(N2)-0.38 um).
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Bapuanm 1.10.

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

Kakyro nomto cocTaBisieT KHHETUYECKash DHEPrusl BPalaTeIbHOTO JABHMXKEHHS MOJIEKYT OT
MOJIHOM KUHETUYECKON HHEPruu MOJEKYJ OJHOATOMHOTO, JBYXaTOMHOTO M MHOI'0aTOMHOIO
raza?

. Ha xakoif BpIcOTE€ Haj MOBEPXHOCTHIO 3eMIIM aTMOC(HEpHOE JaBJICHHE BABOE MEHbBINE, YEM Ha
noBepxHoctu? CuuTarh, 4TO TEMIIEpaTypa Bo3ayxa paBHa 290 K u He U3MeHsETCs C BHICOTOM.

. Uepes mmomanky, paBayio 100 cm? 3a 10 ¢ BcieacTsue muddy3uu IPOXOTUT HEKOTOPOE
KOJIMYECTBO a30Ta. ['paJiMeHT IUIOTHOCTH B HANpaBlICHUH, MEPICHIUKYISIPHOM IUIOMIAAKE S,
pasen 1,26 kr/m*. ITponecc uaer npu Temneparype 27°C, cpemHsis IIMHA CBOOOIHOrO mpobera
Monekyn azota 107 cm, a¢bdexTuBHBIH muaMerp ero monekyn d=3,75-10% cm. Omnpenenuts
BEIMUMHY KO3(p(dUIIMEeHTa BHYTPEHHETO TPEHUS NpPHU ATHX YCIOBHUSIX U KOJUYECTBO a30Ta,
IIPOLIEILIETO 32 YKa3aHHOE BPEMsI Uepe3 IUIOIAIKY S.

Bapuanm 1.11.

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

. VineanbHblif ra3 HaXomuTCs B HMIMHIApE, 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,
napienue nopeicuiock a0 1,0-10° Tla, a o6bem ysenuumnca go 10,5 m>. Bo ckombko pa3s
M3MEHUJIACh MIPU 3TOM CPEIHSSA KHHETHUECKas SHEPTUs MOCTYNAaTeIbHOTO ABMKEHUS MOJIEKYI U
Kakoi oHa craina?

. Ha ckonpko ymenwimtes armocdepnoe aasinenue 100 xlla mpu mogbeme HaOmronatens Haj
noBepxHocThi0 3eMin Ha BbicoTy 100 M? Cumutath: uro Temmneparypa 290 K u ne usmensiercs ¢
BBICOTOM.

. Koapdumment termnonpoBogHocTH Bo3nyxa mpu temmeparype 0°C 1 HOpMalbHOM JIaBICHHH
pasen 2.2-102 JIx/(K-c-cm). Onpejenure BelMduHy KO3(QQUIMEHTa TEMIONPOBOJIHOCTH HPHU
temrepatype 40 °C u ripu TOM k€ JaBJIEHUU.

Bapuanm 1.12.

. CKOJIbKO MOIIEKYI PTYTH cofiepkaiics B 1 cM® Bo3/yxa B OMeIIEHHH, 3apSKEHHOM PTYThIO, TIPH
temneparype 20 °C, ecnu JaBieHHE NapoB PTYTH NpU dToH Temmeparype paBHo 0,645 Ila?
Yucno Aporaapo Na = 6,023-10%° mons™.

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

. Koapduument Buyrpennero tpenus azota mnpu temneparype 0°C paBeH

1,6810*r/cM ¢. OnpenenuTh 3HaUeHHE CpeaHel JTMHBI CBOOOIHOTO Mpobera MOJEKyIl a30Ta IIPH
HOPMaJIbHOM JaBJIEHUU.

. IIbuuHKy, B3BelIeHHBIE B BO3ayXe, uMeroT Maccy m=10" r. Bo cKko/ibKo pa3 yMEHBIIMTCS MX
KOHIIEHTpaIus n npu yBenuuenun Boicothl Ha Ah = 10m? Temneparypa Bozayxa T=300 K.

Bapuanm 1.13.

. B tennouszonupoBanHOM HuiuHApe nona nopuiHeMm HaxoautTcs 20 r. renud. [Ipm O6eckoneuHo
MEIJIEHHOM MEPEMELICHUH TOPIIHS a3 NEPEBOAUTCS U3 COCTOSHHUSA, KOTOPOMY COOTBETCTBYET
06beM32:10°m> u nmaBnenmem 4-10° Tla B cocrosiHue, mpu kotopoMm 9-10° M u naBnenue
15,5-10°T1a. KakoBa Gyner HambGonmblias TeMmrepaTypa rasa B 3TOM MpOIECCEe, eClH JaBIeHHe
rasa sBisieTcs JUHEeHHOU (yHKUMeH oobema.
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. KakoBa Hanbomnee BeposiTHasi CKOPOCTh MOJIEKYJ Bojopoaa mpu temmeparype 400K?

B kabune Bepronera OGapomerp mokaspiBaeT naBieHue 90 klla. Ha kakoil BwIcOTE JETHT
BEPTOJICT, €CIIM Ha B3JIETHOW IUToNIanke Oapomerp mokaswiBaeT aapineHue 100 klla? Cuwurats,
4yTo TeMreparypa Bozayxa 290 K u He uaMeHsieTcs ¢ BBICOTOM.

. Azor Haxonutcs npu gasienuu P=10°TIa u temmneparype 10°C. Onpenenute ko3(hdUIHEHTHI
mubdy3un, BHyTPEHHETO TPEHUS U TEIIONPOBOJHOCTH.

Bapuanm 1.14.

. OnpenenuTh AaBleHUE CMecCH ra3zoB, cocrosiued u3 10 r kucinopona um 10 r azora, KOoTOpbIe
3aHMMaroT 00beM 20 11 pu Temnepatype 150°C.

. IIpu kakoi TemnepaType CpeaHsss KBaApaTH4yHasi CKOPOCTh aTOMOB I'elus CTaHET PaBHOU BTOPOM

KOCMHMYECKON CKOPOCTH U, =11,2 xm/c?

Temnepatypa Bomopona 550 K. OmpenenuTb OTHOLIEHME YHMCIAa MOJIEKYJ ATOro Tasa,

KOMITOHEHTBI CKOPOCTEH KOTOPBIX Jiexkar B uHTepBaie oT 3000 mo 3010 mM/c, k 9uCiTy MOJIEKYI,
KOMITOHEHTBI CKOPOCTEH KOTOPBIX Jiexat B mHTEpBaje oT 1500 xo 1510 m/c.
. IBa cocyna, o0bemom V=1 51 Kax[Iblif, coennHeHsl Tpyokoil mmuHoi L=10 cMm u miuomanasio
TOIEPEeYHOro ceveHus S =1 cM?. OJMH cOCYJl HANOJIHEH BJIAXKHBIM BO3AYyXOM, a JAPYTO# CyXuM
Bo3ayxoM. [lpunsB, xoddpdumnment muddysun mapoB BOAbI B BO3AYyXe MpPU aTMOChHEpHOM
naBneHuu paBHbIM D=0,23 cMm?/c u npeHebperas BA3KOCTBIO ONPEAEIUTE, YEPE3 CKOJBKO
BPEMEHHU Pa3HOCTh KOHLIEHTPALMK [TapOB BOJIbI YMEHBIIUTCS B € pas3.

Bapuanm 1.15.

. B 6amnone o6semom 10 1 Haxoautes remuit mox nasnenneM 10°TIa u mpu Temmeparype 27°C.
[Tocne Toro kak m3 OamnoHa Obiio B3sATO 10 T renus, Temmneparypa B OaJUIOH MOHM3WIACH 0
17°C. Onpenenuts faBieHue reus, OCTAIOMErocs B OaaIoHe.

. ITTOTHOCTH HEKOTOPOro MHOTOATOMHOTO ra3a mpu Aasienuu 4-10° Ila cocrasmser 5-1072 kr/m’.

Onpenenure CpenHIOW KBAaIPATHUYHYIO CKOPOCTb MOJIEKYJ Ta3a M CPEAHIOI0 KHHETUYECKYHO
SHEPTrHUI0 MOJIEKYJI B €JMHUIIE 00bEMa ITOrO rasa.

Cuyuras, 4TO BO3AyX HA MOBEPXHOCTH 3E€MJIM HAXOJUTCA IPU HOPMANBHBIX YCJIOBHUSX,
ONpeAeNUTh OTHOUICHHE [aBJIE€HUS BO3AyXa Ha BbICOTE 2 KM K JaBJICHHUIO Ha JHE ILIAXThl
riyOuHoM 2 kM. CuMTasi, YTo TeMIlepaTypa BO3yXa OT BHICOTHI HE 3aBHCHUT.

JlaBneHue BoO3ayxa MeXAy CTeHKaMu cocyda Jlproapa mapoBoil ¢opMbl Npu KOMHATHOU
temneparype T=20°C pasna P=10° mm.pr.ct. Ilnomans BHYTpEeHHe#l MOBEPXHOCTH COCYa
S=600 cm?, paccTosHue Mexkay cTeHkamu d=0,5 cM. OnpeenuTh Maccy KMAKOTO BO3AyXa q =
2,02-10° JIx/xr, a ero Temneparypa To=80 K.

KonTpoabHast padora Ne2

Bapuanm 2.1.
. Cxonpko Temots! nornomaeT 200 r Bogopoaa, HarpeBasch oT 0°C o 100°C npu noctossHHOM
nasiennn? KakoB npupoct BHyTpeHHel sHepruu raza? Kakyro padoty coBepiiaer ras?
. Hox neiictBuem BrIcOKOI TemmepaTypsl 40% MoseKkys BOJIOpojaa pacnaiuch Ha aToMbl. Haiitu
yaenbHble TEII0EMKOCTH Cp 1 Cy TAKOT0 YaCTUYHO IUCCOLMMPOBAHHOTO BOAOPO/IA.
. XonoauipHas MaminHa, padoTaromas HO nukiay KapHo, mojnep:xuBaer B Kamepe TeMIeparypy
T1=260K. 3a xaxplil UK MallMHA OTBOAUT U3 X0JIoAUIbHOU KaMepsl Q1=40 x/[x sHepruu n
nepenaér 3Ty SHEPrui0 OKpykaromen cpeae, uMmeroniend temmneparypy T>=300K. Onpenenute
MOIITHOCTb MOTPEOIAEMYIO XOIOANIBHON MAIIMHOM, €CITU MPOJODKUTENIBHOCTD IHKIa t=1.5c.
. Kamens maccoii 10 xr ynan ¢ BeicoTel 20 M Ha 3emiro. Temmeparypa KaMHS U OKPYKAFOIIEH
cpenpl 20°C. Onpenenuts N3MEHEHNE DHTPOIMH CUCTEMBI KAMEHb-3EMJIS.

Bapuanm 2.2.
. BBIYMCIINTB OTHOILLIEHUE TETIIOEMKOCTEN Y=Cp/Cy AJI1 CMECH 3 MOJIb aprOHA U 5 MOJIb KMCIIOPO/A.
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. I[Ipy U3MeHEeHUN COCTOSIHUSI KHCIIOPO/Ia B MOIUTPONUYECKOM MPOLEcce YAelabHasi TEII0EMKOCTh
aroro rasza 0,3 k/[x/(kr-K). Macca kucnopozaa 4 kr. Onpenenuth COBEPIICHHYIO padoTy, €cliu
HayaIbHbIE HapaMeTPhl — JaBIeHHE H TEMIEpaTypa COOTBETCTBEHHO paBHbI 5-10°T1a u 350 K u B
paccMaTpuBaeMoM Iipoliecce K razy 0110 nojaseneHo 100 k/[x TerioTsl.

. OIMH MOJIb WJIEaJIbHOTO JIByXaTOMHOI'O rasa, Haxojsuierocs mnoj aasienuem 0,1 Mlla npu
temneparype 300K, HarpeBatoT npu nocrossHHoM o0béMe 10 aasienus 0,2 Mlla. Ilocne atoro
ra3 U30TepPMHUUYECKU PACIIMPHIICA 10 HAYAIbHOTO JaBJICHUS M 3aTeM U300aprUuecku ObLT CKaT 10
HayanpHOTO o0OBeMa. Haueptuth rpaduk mnukia. OnpeaenuTs TeMmIepaTypy rasa s
XapaKTEPHBIX TOYEK IMKIA U ero Tepmudeckuii KIIT/I.

Ornpenenuth W3MEHEHUE SHTPOMNHUM, MPU H3OTEPMUUECKOM CXKAaTHH, | MOJb KHCIOpOAa OT
o0vema Vo 1o oobéMma 1/3 Vo.

Bapuanm 2.3.
. Cmemano m;=40 r Bogopoaa (Hz) ¢ my=32 r kucnopona (O2). YaelbHbIe TEIJIOEMKOCTH 3TUX

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

Omnpenenute yaeapHyI0 TEINIOEMKOCTh cMecH C,, .

. Pactmmpsisice, 1 Monb Bogopoa coBepmmi padboty paBayro 10 J[x. Kakoe Koau4ecTBO 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 ObLT M30XOPHUYECKH OXJIAXAEH TaK, 4TO JABJIICHHWE €r0 YMEHBIIMIOCH B N pas.
Haiitu uamenenus suTponuu i n=3.

. Maxpockonuueckas cuctema norsomaer AE=102" JIx suepruu. IIpu 5TOM YMCIO JAOCTYITHBIX
cocTosiHul cucteMbl yBennunpaercs Ha 10%. KakoBa temneparypa 3Toi CHUCTEMBI.

Bapuanm 2.4.

. Ha ckonbko Gomnblie TEmIOTHl HY:KHO cooOmuTh 12 1t kucnopoaa (O2), 4ToObl HarpeTh €ro ot
20°C nmo 70°C, mpu MOCTOSHHOM JaBJIEHWHU, Y€M JJIsl HarpeBa 3TOM Macchl KHCIOpoja IpH,
MOCTOSIHHOM 00bemMe?

. Hexotopast Macca 1ByXaTOMHOIO ra3a IO/IBEpraeTcs CxKaThio: OJIUH Pa3 U30TEPMUYECKH, APYTroi
pa3 angmabarHo. HauanbHbIe TemmepaTrypa U JaBjeHHE C)KMMAeMOoro raza o0a pa3a OJMHAKOBEI.
KoneuHoe naBnenue oba pasa B n pa3 6onblie HayanbHOro. Haliiure oTHomeHue paboT cxxaTus
npu anabaTHOM U U30TEPMHUYECKOM Tpolieccax. PaccmoTpure cinydau: a) n =2; 6) n = 100.

. B pesynbraTe kpyroBoro mporuecca ra3 copepumi paboty A= 1 J[x u mepeman oxJaauTeNto
teroty Q=4,2 JIx. Onpenenure TepMUIeCKuil KOAQPHUITUEHT MOJIE3HOTO NEUCTBUS 1| IIUKJIA.

. Kucnopoa maccoit 2 kr yBeauuui cBoil 00beM B n=5 pa3, 0JlMH pa3 U30TEPMHUECKH, IPYTOil -
aguabatudecku. KakoBo OyneT u3MeHeHHe SHTPOIIUU B 3TUX JIBYX Claydasx?

Bapuanm 2.5.
Oaun tpamm kucimoponaa (ra3 uaeanbHblii) HarpeBaercs oT 10°C nmo 60°C pa3nuuHbIMH
criocobamu: a) m3obapuueckw; ©0) W30Xxopuyecku;, B) aguadbatudecku. 1. Ilpoeputh st
YKa3aHHBIX IIPOLIECCOB TEOPETUUECKOE MOJIOKEHHUE O TOM, YTO U3MEHEHHUE BHYTPEHHEN SHEPTUU
WJEATHbHOTO Ta3a HE 3aBHUCUT OT MpoIecca IMepexoj/ia, a 3aBUCUT TOJBKO OT HA4YalbHOW U
KOHEYHOH TemmepaTypsl. 2. OnpeneiauTh U3MEHEHHEe BHYTPEHHEH YHEPrUH KHUCIOPOa MPU €ro
HarpeBanuu ot T 1o To.
Jns HEeKOTOpPOro MOJUTPONMHYECKOrO Mpollecca, B KOTOPOM YYacTBYET MHOTOATOMHBIN Tras3,
nmokasaTeb moauTponsl n=1,7. KakoBa MoisipHast TETUIOEMKOCTh Taza B 3TOM Tporiecce?
. Jlen maccoit 2 kr mpu temmeparype 0°C ObLT mpeBpalieH B BOAY TOW K€ TEMIEpaTypsl MpH
noMouy napa, umeromiero temreparypy 100°C. Onpenenuts Maccy M3pacxoJ0BAaHHOTO Mapa.
KakoBo n3aMeHeHne SJHTPOIIUU CUCTEMBI JIET] - TIap MpHU TastHAH JTbaa?
. OmMH MOJIP MJIEATLHOTO JABYXaTOMHOTO Ta3a COBEPIIWJ ITUKJ, COCTOSIIUNA W3 JIBYX H30XOp U
nByx n300ap. Hanmenbmmii 00beM Vmin=10 71, Hanboabmuii Vmax =20 J1, HAUMEHBIIIEE 1aBIICHHUE

26



Pmin=246 klla, nauboinpiiee napnenue Pmax=410 klla. Haueptuth rpadux mukmna. OnpenenuTsb
temnepatypy T rasa s xapakTepHBIX TOUYEK UK U ero Tepmudyeckuid KIT n.

Bapuanm 2.6.

. OTHOLIEHNE MOJISIPHBIX TEIUIOEMKOCTEH Ui ABYyXaTOMHOro rasa y= 1,4. Onpexnenure yneiabHble
terioemkocT Cp u C: a) kucnopoja; 0) a3ora.

B derpIpexTakTHOM JBUTATENe JM3ENs 3aCOCaHHBIA arMoc(hepHbIi Bo3ayX B oObeme 10 i
noaBepraercss 12 - kparHoMmy cxaTtuio. HavanpHoe naBieHue - aTtmochepHoe, HadalbHas
temriepatypa 10°C. Ilpouecc cxaTust aagnabatudeckuii, ra3 uacanbHbiid. OnpeneaTuTh KOHEYHOE
JlaBJIEHUE, KOHEUHYIO TEMIIEpATypy U paboTy CHKaTus.

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

. Uneanbnsiil ra3 coepmaet mukia Kapno. Temnepatypa narpeBatens T1=470 K, temneparypa
oxmagurens T3=280 K. IIpu nzorepmuueckoM pacmmpenuu ra3 copepuaer padory A=100 JIx.
Omnpenenuts Tepmudeckuiit KI1J] nukia, a Takxke TerioTy Q2, KOTOPYIO ra3 OTAAET OXJIAIUTEII0
IIPU U30TEPMHUUECKOM CIKATHH.

Bapuanm 2.7.

. Jlsg TpexaTOMHOTO rasa, MMEIOIIETO YAEIbHYI0 TEMJIOEMKOCTh MPU MOCTOSHHOM JaBJICHHH,
Cp=725 Ix/(xr-K). Ompenenure: a) MOJSIPHYFO MaccCy 3TOTO Ta3a: 0) OTHOIICHHWE MOJISIPHBIX
TEIJIOEMKOCTEN.

JlBa Mons wupeanbHoro rasa npu gasnenun 10° Ila u temmeparype 20 °C, o6patumo
M30TepMHUYECKH CxkuMaercst 1o gasineHns 10° ITa. Onpenenuts paGoTy, COBEpLICHHYIO Haj
ra3oM B IPOIIECCE €ro CHKATHUS.

. I'a3 coBepmaet nukin Kapuo. Temneparypa oxmanurens T>=290 K. Bo ckonbko pa3 yBenuuutcs
KIIJI uukna, ecnu Temneparypa Harpesarens nosbicutcs oT T1'=400 K no T1"'=600 K?

. CmemanHo m1=5 kr Boxel npu temmeparype T1=280 K ¢ my=8 kr Boael mpu temmeparype
T2=350 K. Haiitu: 1) Temnepatypy 6 cmecu; 2) uameHenue AS 3HTPONHUU MPOUCXOAAIIEE TPU
CMEIIMBAHHH.

Bapuanm 2.8.

. [Ipu monmuTponuyeckoM pactuiupeHu | Moab UIeaJTbHOTO OJJHOATOMHOIO Ta3a €ro TeMIeparypa
ymenbinaercs Ha 1K. [Tokazarens monutponsl n=1,5. Onpeaenure: a) MOISIPHYIO TETLNIOEMKOCTh
rasza B 3TOM Ipoliecce; 0) KOJIMYECTBO TEIUIOThI, OTJAHHOW WJIM IMOJIyYU€eHHOM ra3oM; B) paboTy,
COBEPILAEMYIO Fa30M.

. HexoTopoe KOJIMUeCTBO MEalbHOIO BO3LyXa HYXKHO CKaTh oT Aapienus 10°- rlla 1o nanenus
10°- rlla. Cp/Cv=14. Onpenenuts aHATUTUYECKH, KaK BBITOJIHEE BECTH C)KaTHE anadaTHUeCKH
WJTH U30TEPMHUYECKH, T.€. IPU KaKOM CXKaTHUU OyJIeT 3aTpayeHa MeHbIas padoTa.

. I'a3 cosepmaer nukin Kapuo. AbcomtoTHast Temnepatypa T HarpeBatens B TpH pa3a BbIIIE, YeM
temriepatypa T» oxmagutens. Harpesatens nepenan razy remnotry Qi=42 x/[x. Kakyro paboty
A cosepmini ras?

. Kycox npma maccoit m=200 r, B3saTbIii ipu Temmneparype t; = -10 °C, 6bu1 Harpet a0 t2 = 0°C u
pacruiaBieH, IMocie 4ero obpaszoBaBmiascss Bojaa Obuia Harpera go TemmepaTypsl tz3 = 10°C.
Onpenenutb u3MeHeHUE AS SHTPONUH JIbJIA.

Bapuanm 2.9.

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

. Hekotopas macca asora npu nasnenun 103 Ila umena o6bem 5 1, a npu nasnenuu 3-10° Ila
o0bem 2 1. Ilepexos U3 MepBOro COCTOSHUS BO BTOPOE NMPOUCXOAMI B JBa dTara: cHayaja 1o
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H30XO0pe, 3aTeM mo H3o0ape. ['a3 cuutare uaeanbHbIM. OnpenenuTh KOJIMYECTBO TEIJIOTHI,
M3PACXO0J0BAHHOE TP MEPEXOJIE U3 IIEPBOTO BO BTOPOE COCTOSTHUE.

HarpeBarenr TeruioBoii Mammebl, pabotaromier mo oOparmmomy 1ukiny KapHo, umeer
temnepatypy 200 °C. KakoBa Temneparypa oxjaguTess, €clid 3a cuer kaxaoro 1 x/[x rterma,
MOJYYeHHOTO0 OT HarpeBarens, MamuHa cosepmiaer pabdory 170 Jx? IlorepH Ha TpeHue u
TEIJIOOTJA4Yy HE YUYUTHIBAIOTCS.

. Haiitu n3menenune AS sHTponuu mpu M300apUYECKOM pACIIMPEHUH a30Ta Maccoil m=4 r oT
o0wvema Vi =5 11 1o o0bema V2=9 1.

Bapuanm 2.10.

Uemy paBeH TMOKa3aTelb TMOJUTPOINBI JUIS OJHOATOMHOIO Tas3a, B aJuadaTHYecKOM,
U30XOPUYECKOM, U30TEPMHUYECKOM U M300apUUECKOM IMPOIECCaX.
. B 6amone o6bemom 500 1 HAXOIUTCS BO3AYX IO IaBIICHUEM 50-10° Ia, TeMmmepaTrypa Bo3ayxa
B 0ayuloHE paBHa Temreparype okpyxkaromeil cpeabl t=20°C. Kakyro MakcUMalbHYIO paboTy
MOJKET COBEPIIMTH CXKATBIA BO3IyX NPU €ro U30TCPMUUYCCKOM pacimupeHuun? ATMocepHoe
JIaBJICHUE PaBHO 10° IMa.
. Haumenbmuii o0beM rasa, copepuaromero 1ukia Kapuo, Vi = 153 1. Onpenenuts HanOoMbIIMiA
o0veM Vi ecnu o0beM raza B KOHIIE M30TEPMHUYECKOTO pacimmpeHuss V,=189 1, a B KoHIe
nu3zoTepMuyeckoro cxatus Va4 =600 1.
. Halitn u3menenue sHrponuu npu norpyxenun 100 r xenesza, Harperoro a0 300°C B Boay
maccoii 1 kr. mpu temneparype 15 °C (yaenbnas termioemMkocts Cre =460 [Ix/kr K).

Bapuanm 2.11.

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

. JIBa Mo KMcIOpoAa O4YeHb MEAJICHHO IEpeBOAAT U3 cocTosiHus 1 B cocrosHue 2. Kakoe
KOJIMYECTBO TEIUIOThl HEOOXOAMMO MOJBECTH K rasy, €cid B KOOpAMHATaX JaBJIEHHE-00beM
nporecc u3odpaxaercs npsaMoi auHued. B coctosHumM 1 ra3 xapakTepusyercsl mapameTpaMu:
nasnenuem 10° ITa, o6bemoMm - 24,6-107 M, Temneparypoii - 300 K, a B cocTOSHUHU 2- 1aBIeHHE
B 3 pa3a 6oJblIie, a 00beM B 2 paza Gosblie.

. Hmxn KapHo ocymectsisercss B untepsane temneparyp Ti1 =600 K u T, =200 K. /[aBienue B
KOHIIE U30TEPMHUUECKOI0 PACIIMPEHUS U B KOHIIE a1nadaTHUeCKOro C)KaThs OJMHAKOBBI U PABHbI
P=2-10° Ila. Pa6ouum TenoM sBisercss Bo3ayX. OmpesenuTe NapaMeTpbl TodYeK LUKIA H
M0JIE3HYIO paboTy, coBepiIaeMyto | KT Bo3ayxa 3a IUKJI.

. B mporecce moauTponnueckoro paciuMpeHus Bo3ayxa K Hemy 0bu10 noaseneHo 90 kJIx Terna, u
BCE K€ ero Temreparypa cHuszmiach oT t1=25°C mo tr= -37°C, Macca Bo3ayxa m=4 Kr,
HayagbHOE JaBieHue Bo3dayxa Py =4-10° Ila. Onpenenute H3MEHEHHE SHTPONMHM B 3TOM
IpoLecce.

Bapuanm 2.12.

. YTIeKkucIbli ra3, HadajabHas Temneparypa kortoporo 360 K, annadatnuecku cxumaercs no 1/20
CBOErO IEpBOHAYAIBHOTO o0beMa. OnpeaenuTb H3MEHEHHE BHYTPEHHEH »JHEepruum u
COBEPIIICHHYIO IPU ITOM paboTy, eciu macca raza 20 T.

. Onpenenutsb Teroty Q, He0OX0IMMYIO AJIsl HAarpeBaHus Bogoposaa, Mmaccoit 100 T na AT=200 K,
€CJIM HarpeBaHue MPOUCXOAUT: 1) MPH MOCTOSHHOM 00beMe; 2) MPH MOCTOSHHOM JaBJICHUU.

. neanbHbIi MHOTOATOMHBIN a3 COBEpIIAET IMKJI, COCTOSIIMN U3 JABYX M30XOp U JBYX H300ap,
npuyeM HaumOoJbllIee IaBJIeHHe Ta3a B J1Ba pa3a 0oJibllle HAaUMEHbILEro, a HanOOJIBIINI 00bEM B
4 pa3a Oonbiie HauMeHnbIero. Onpenenuts Tepmuueckuit KILJI nuxia 0.

. B MegHoM kanopumeTpe Maccoi 1 kr comepxkurcs Boga npu temmneparype 7°C. Macca Boab! 3
Kr. B kasopumerp norpy3ninu Kycok amtoMuHHs maccor 0,5 kr, umeromnii temrneparypy 77°C.
Haiinnte nameHeHne HTPONKUHU IPU YCTAHOBJIEHUH PABHOBECHOW TEMIIEPATYPHI.
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CH20 =4,19 10® Tx/xr-K; Ca1=0,89-10° Jx/kr-K; Ccy =0,994-10° JTx/xr K.

Bapuanm 2.13.

. Bnaxxueiii Bo3ayx conepxkut 20% BoasHoro mapa. IlpuHumas cyxoil Bo3ayX 3a JBYXaTOMHBIN
ras ¢ MonsipHO# Maccoii 29-107 Kkr/Momb, ompenenuTe: a) yAenbHYIO TEMI0eMKOCTh BIAXKHOTO
BO3/yXa IPU MOCTOSHHOM 00beMe; 0) OTHOLIEHHE MOJISIPHBIX TEIUIOEMKOCTEH .

. [lonuTponuueckuii mporecc MOXeT ObITh MPEICTaBlIeH NPIMOU 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 pacummipeHus
rasza ero oo0beM yBenuumics B 3 paza. Onpenenuts padoty raza. ['a3 - 1ByXaTOMHBIH.

Kakasg yacTp KojMuecTBa TEIUIOTHI, MOABOAMMON K HAEaIbHOMY ra3y INpH H300apu4ecKoM
npoliecce, pacxoyeTcsl Ha yBeJIMUeHHE BHYTPEHHEH SHEpruu rasa u Kakas 4acTh - Ha padoTy,
COBEPIIAEMYIO0 Ta3oM IpU PACUIMPEHHM, €CJIM ra3: a) OJHOATOMHBIA; 0) IBYXaTOMHBIH; B)
MHOI'OaTOMHBIH.

. Haiitu u3menenue sutponuu npu Harpesanuu 100 r Bogsl ot 0 °C go 100 °C u nocneayroiiem
IIpEBpALEHUH BOJbI B IIap TOM K€ TeMIEepaTyphl. 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 HAXOMUTCS MOX JAaBicHHEM 2 at™M. 1'a3 GbLI
HarpeT cHayana MpH MOCTOSHHOM JaBJIEHHH 70 00beMa 3 M° , a 3aTeM IIpU MOCTOSHHOM 00beMe
1o nasieHus 5 atM. HaiiTu Temnoty, nepegaHHoro razy, isMeHeHHe BHYTPEHHEH SHepruu raza u
coBepieHHYI0 UM padoty. [locTpouTs rpaduk mporeccos.

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

. BpuncnuTe U3MEHEeHUsI SHTPONUU MPU CMEIIEHUHU OJHOATOMHOIO HIE€abHOTO ra3a Macchl mi,
UMEIOIIEr0 HavaiubHble TemmepaTypy 11 u naBneHue P; m JByXaTOMHOTrO raza Macchl mo,
MMEIOILIETO HadaJabHbIe TemMneparypy T2 u gasnenue P2. MonspHble 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 ynenpHBIX TeroemkocTel Cp-Cyv HEKOTOPOro JIBYXaTOMHOIO rasa, MpH HOCTOSHHOM
JTABJICHUH U MOCTOSIHHOM 00b&Me paBHa 260 J[x/(xr-K). Haiitu maccy kmiiomonst [ raza u ero
yaenbHbie TeroeMkocT Cp u Cy.

B mununaape nmox mopuHeM Haxoautes Boaopon maccor 0,02 kr mpu temmeparype 27°C.
Bonopon Hagan pacmmpsTcs aainadaTuyecky, yBeJIMYUB CBOM 00beM B 5 pa3 u 3aTeM ObUT CKaT
M30TEPMUYECKHU, IPUYEM 00HEM ra3a yMEHbIIWICA B 5 pa3. HaiiTu coBepiieHHyt0 razomM padory.
. Ilpu coBepuenun nukna KapHo, ra3z nomyunn ot Harpesarens 17 x>k sHEpruu u coBepimi 6
k/[x paboTel. Bo ckonbko pa3 TemrnepaTypa HarpeBartess Bbllle TEMIIEPATyphl XOJ0UIbHUKA.

. Pabounum Ttenom B muxine Kapno siBisiercss Bo3nyx, macca koroporo m=8 kr. CocrosiHue 1
xapakTepusyercs napamerpamu pi= 20-10° Ila u T;=500 K, a cocTosuue 3 - mapamerpamu p3=3
10* Ma u T3=250 K. Onpemenuth: M3MEHEHME SHTPONMM HArpeBaTels U XOJOIMIbHUKA,
KO2(PUITUEHT TTO0JIE3HOTO JISHCTBHS.

Konrpoabnas padora Ne3

Bapuanm 3.1.
. OguH MO HEKOTOPOTO Ta3a HaxoauTcs B cocyae oobemom 0,25 . [Ipu temmeparype 300 K
nasnenue raza 90 at™., a mpu 350 K nasnenne 110 arm. Haiitu nocrosinasie Ban-/lep-Baanbca
JUIST 9TOTO Trasa.
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. Kak BeMKko MOBEpXHOCTHOE HATSKEHUE G JKUJKOCTHU, €CIIU METJISI U3 PE3UHOBOIO IIHYpA JITTUHOMN
L ¢ nomepeuyHbIM cedeHHEeM S, TMOJOXKEHHAas Ha IUIGHKY STOM JKHUJIKOCTH pAacTSHYJIach B
OKPYXHOCTh pajuyca R mocrie Toro, kak mieHka ObUia MpoKoyIoTa BHYTpH neTinu? CUuTarh, 4To
IPU MaJbIX PACTSDKEHUSX ISl PE3UHBI CIipaBeaiuB 3akoH ['yka u moaynb FOHra pe3unsl paBeH
E.

. Haittu Bec 1 M® Bnaxuoro Bosayxa npu Temneparype 29 °C, OTHOCHTENIbHOM BaxkHocTH 60% U
HOpMaTbHOM faBineHuH. (Puac(29°C) = 4,23-10° Ia).

. Ocmotuueckoe naBieHue pactBopa npu temreparype 27 °C pasHo 0,2 Mlla. Ckoibko yacTuil
PACTBOPEHHOrO BELIECTBA HAXOJUTCA B pacTBope oobeMoM 1 M>?

Bapuanm 3.2.

. Kakomy naBnenuro He00X0MMO MOABEPTHYTH YIIIEKUCIbIA ra3 npu temmeparype 300 K, yTo6s1
€ro IIOTHOCTh OKa3asiachk paBHOU p=500 r/n? Pacuer nmpoBecTH Kak IjIsl UI€aTBLHOTO rasa, Tak 1
nns raza Ban-nep-Baansca a=0,361 H-m*/momnb?; b=4,28-10"3m>/Moib.

. OnpenenuTs npupalieHue S3HTPONNUHU IIPH IJIABJIEHHUHU JIbJa B KOJUYECTBE | MOJIb, €CIIM U3BECTHO,
YTO MpH YBEIMYEHUU BHEIIHero naaeieHuss Ha 10 Mmna, TemmepaTypa IUIaBIEHUS JbJa
n3Mensiercs Ha 1 K.

. Onpenenuth AaBieHUE BO3AyXa (B MM. PT. CT) B BO3AYIIHOM my3bIpbke gauamerpom 0,01 mwm,
HaxozsmeMces Ha riayouHe 20 cM 1moj MOBEpXHOCThIO BOAbl. BHemHee naBienue 765 MM.pT.CT.
[IpUHATH MIIOTHOCTH BOJIBI p=103 Kr/M> a MMOBEPXHOCTHOE HaTsKeHUE BOJIbI 70- 107 H/m.

. OTHOcuTeNnbHAST BIAXKHOCTH BO3ayxa npu temmeparype ti=15°C, paBHa 70%. Kakoii craner
OTHOCHUTEIIbHAs BIAXXHOCTh, €ClU TemmepaTypy MoBbicHTh 10 30 °C u 0o0beM MpH 3TOM
yYMEHbIIUTCS B 2 pa3a’?

Bapuanm 3.3.

. IIpu Temneparype T=310 K 1 xmons azora 3anumaeT 06beM V=2,5 m>. Ucnons3ys KpuTHYECKHe
napaMeTpsbl a30Ta, ONPEEIUTD JaBICHUE.

Px=33,9-10° Ia; Twy=126,1 K.

. PasHOCTB y/ienbHBIX 006EMOB Jibaa M Bojibl pu 0°C mpubmmu3uTeabHo paBHo AV=9,1-10%cm’r .
Ucnone3ys ypaBuenne Knaneitpona-Knaysuyca, onpenenure n3MEHEHUE TOYKH TUIABJICHUS JIbIA
TpH yBeIM4eHuu fapjieHus Ha AP=10°TIa.

IIpn kakon Temmeparype T remuit B ombite JIkKoynsa-ToMcCOHa HayHET OXJIAKAATHCSA, €CIIU
U3BECTHO, UYTO KpUTHUecKas TeMmmeparypa renust Tep=5,1 K? Cuurars, 4to cocrosiHue remnus
ONMCHIBAeTCS ypaBHEHHEM Ban-nep-Baansca.

. CTeKIIIHHYIO KanWJUISIPHYIO TPYOKY, BHYTpEeHHUN nuameTrp kotopoit di=1,5 m, a nimuHa L=20 cwMm,
OIyCKAalOT B TOPU30HTAJIBLHOM MOJOXEHUU B pTyTh. IIpu 3TOM HMMeronuecs B TpyOke BO31yX
MOJIHOCTBIO ocTaeTcs B Hell. KakoBa juinHa cTonbuka Bo3yxa B TpyOKe Iocie €€ MOrpyKeHUs B
pTyTh Ha r1youny h=10 cm? KpaeBoii yron 6=138°. /laBneHue Bo3yxa HOpMaJIbHOE.

Bapuanm 3.4.
Haiitn un3obapuyeckuii koapdunueHT o0beMHOro pacmmupeHus raza Ban-nep-Baanbca mpu
3aJJaHHOM 00beMe, TeMIiepaType 1 NMomnpaBkax K ypaBHeHHI0 Ban-nep-Baansca.
Haiitn ynenbHbII 00beM BonasHOro mapa v, npu 100°C m HOpManbHOM JaBJIEHHUH, €CIIU
W3BECTHO, YTO MpH AaBiIeHUH 735,5 MM.pT.CT. Temieparypa KuIleHHs Bojbl paBHa 99,1°C.
VY nenwpHas Terora napoodpazosanus npu 100°C q=539 kan/r.
. Kamuta pryrtn maccoit 1,36 T BBereHa MeXy TOPU30HTAIBHBIMU NapAJIEIbHBIMUA CTEKJITHHBIMA
wiacTuHaMu. Kakyro cuily cienyer NPHIOXKUTbh JJIsl TOro, 4ToObl PaCIUTIONIUTH Karllio 10
tonuHbel 0,1 mMMm? CuutaTh, YTO PTYTh aOCOJIOTHO HE CMauuBaeT CTEKIO. Gpr=0,5 H/m;
ppr=13,6-10°kr/M>.
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. Beruucnute yaensable Teroemkoctd C, kpuctamioB Hatpus (Na), aukens (Ni) u cBunua (Pb)
npu temnepatrype T=2 K, npumensss 3akon /[lronoHra u I[ITM W KBaHTOBYIO TEOPHIO
teroemMkocTu Jleoas.

Bapuanm 3.5.

Boeruncnute u3 ypaBHeHus Ban-nep-Baanbca naBnenue yriekucioro rasa macceel 1,1 kr,
3aKJTFOYEHHOTO B Oaiione eMkocThio 20 1 mpu temneparype 13°C. CpaBHUTH pe3yabTaThl IS
YIJIEKHCIIOro Ia3a ¢ JaBjeHHEM, PACCUMTAHHBIM Kak JJis MjeanbHoro rasa. (a=3,6 H-m*/mons® u
b=0,043 1/mMo0B).
. Halitn BbIpakeHue [1 BHYTPEHHEW SHepruu n Mousied raza Ban-nep-Baanbca, TeruoeMKocTb
koToporo Cy He 3aBUCUT OT TeMIIepaTyphl.

Onpenenutb M3MEHEHHE CBOOOJHOW HHEPrUM TMOBEPXHOCTH MBUIBHOTO TY3BIpS MpH
M30TEPMUUECKOM yBEIUUEeHNH ero o6bema oT 10 em® 10 20 em® (6=40-10"H/m).

DOneMeHTapHas s4yeika KpUCTaJula MeIu - TpaHEeleHTPUpOBaHHBIA KyO. Haiitm nuneiHbIi
KOA(p(UIIMEHT TEIJIOBOIO paCIIMpPeHHs MOHOKpHCTala Meau, eciu Moayns HOHra

E=12,3-10'"H/m? u nnotHOCTH p=8,9-10° KI/M°>.

Bapuanm 3.6.

. B cocyne conepxxutcst 1 monb raza. Ero naBnenue B 20 pa3 00blie KpUTHYECKOTO JTABICHUS, A
00BbEM paBeH IOJIOBUHE KPUTHYECKOro oObema. Ompenenure OTHOIIEHUE TEMIEepaTypbl 3TOro
rasa K KpUTHYECKOM TemIepaType.

. YKCyCcHasl KHCIOTa MpH aTMOC(EPHOM JaBICHUM IJIABUTCS Mpu Temieparype t = +16,6°C.
Pa3sHOCTh y/elbHBIX 00BEMOB KUIAKOH M TBepmoii (az Av=0,16 cm’/r. Touka maBjieHus
cmemaercss Ha AT=1 K npu usmenenuun nasinenus Ha AP=41 atMm. HaliTu yzaenbHyr0 TEIIoTy
IUIaBJICHUS YKCYCHOM KUCIIOTBI.

Kakyio pabory Hamo coBepmnTh, 4YTOOBI BBIAYTh MBUIBHBIA Iy3BIPh paanmycoM S5 cMm?
KoadduumeHnt mnoBepxHOCTHOro HarskeHHst MbuibHOM Boabl 0,04 H/M. Cumrath mporecc
BbIIyBaHUS U30TEPMUYECKUM.

. 3BecTHO, uTO yncino V' Molel paCTBOPEHHOIO caxapa cOCTaBiseT 3% OT YKClia V MOJIEH BOJIBI.
JlaBneHue HaCBIIIEHHBIX MapoOB BOJBI IIPU paccMaTpUBaeMoi Temreparype coctaBisieT Po=2,66
klla. HaliTn naBieHue mapoB BOJABI HAaJl pACTBOPOM caxapa.

Bapuanm 3.7.

OmuH KMONb KHcIopoga 3aHuMaer obbem 0,056 M mpu napienmu 920-10° ITa. Haiitu
TEMIEPATypy Tras3a, IOJb3YysACh ypaBHEHHEM BaH-nep-Baanbca B IPUBEAEHHBIX BEIMYMHAX
(KpUTHYECKHUe NaBIeHHe U TeMIepaTypa Kuciaopoza -5-10° Ila u 154 K).

. PomOunueckas cepa npeBpaiaercst B MOHOKJIMHHYIO 1ipH t=96,5°C. TIpu atMmocdepHOM JaBieHNH
ylenabHas TeruloTa mpespatieHus q=2,2 kan/r. Ckadok yJenbHOro oobema cepbl npu (pa3zoBoM
npespanienun Av=0,014 cm?/r. Haiitu cMemenne AT oT Touku (a30BOro mepexoja cepbl IpH
M3MEHEHNN aaBiieHus Ha AP=1 atm.

. JlepeBsiHHas nanouka anuHOM 4 cM. IlnmaBaer Ha moBepxHocTH BOIbIL. Ilo omHY CTOpPOHY OT
NAJIOYKH OCTOPO’KHO HAJIMIU MBUIBHBIA pacTBOp. C KakUM YCKOPEHHEM HAUMHAET JBUIaThCs

3

naimoyka, ecau ee macca 1 r. ComnpoTUBIEHUE BOJbI HE YYUTHIBATH. Gy,0 =7,4-10% H/m,

omp=4-107 H/m.
Jlo xakoil TemmepaTypbl ObUI HArpeT HACBHIIIEHHBIA Tap, HAXOMAILIUICS TMPH TeMIepaType
t=50°C, eciu 1aBieHUE €ro YBEIUYMIOCH B 8 pa3?

Bapuanm 3.8.
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. Ilpn temneparype 27°C mpoUCXOOUT M30TEPMUYECKHI pacliupeHue 1 KMoap Kuciaopoga oT
o6bemMa Vi=1 M> 10 o6bema Vo=5 M>. OmpenenuTe mpHpalieHHe BHYTPEHHEH >HEprum rasa,
paboTy COBEPIICHHYIO Ta30M U KOJIMYECTBO MOTJIOIIEHHON TEIUIOThI, CUMTAs ra3:a) uicalbHbIM;
0) mompuuHSIOIMMCS ypaBHeHHIO BaH-n1ep-Baainbca.

. KakoBo mpupaiienre temneparypbl Kycka Jjbla, HaXOJSLIErocs MPU HOPMAIbHBIX YCJIOBHSX,
ecnu ero aawabatHo cxath A0 gaBieHus 10 MIIa? Kakas mons maccel apga MpU 3TOM
pacruiaBuTcs’?

. Kakyto cuity Hy>KHO MPUJIOKUTH K TOPU3OHTAILHOMY aJTIOMUHUEBOMY KOJIBIY BbICOTON 10 MM, €
BHYTpEHHUM JuamMeTpoM 50 MM M BHEIIHUM JTUaMETPOM 52 MM, YTOOBI OTOpPBaTh €ro OT
noBepxHOCcTH BOJBI? Kod(h(HIMEHT TMOBEPXHOCTHOTO HATsKEHHs BoAbl paseH 70-10° H/m,
pA1:2,7-103 Kr/M>.

KakoBo oTHOIIEHHME [JIMH >KEIE3HOI0 M MEAHOro crepxkHeil mpu temmeparype 0°C, ecnm
Pa3HOCTb UX JIJIMH MPH JII000M TeMIiepaTtype oJiHa U Ta xKe?

Bapuanm 3.9.
Kpurtnueckas temnepatypa yriekuciorsl paBHa 31°C, kputuueckoe aaBieHue 73 aTMm.
Omnpenenuts kputuueckuii o0obem 1 moms CO».
Ompenenuth Temreparypy IuiaBieHus jpfa npu npasienuun 1,0 MIla. Cuumrath, uto mpH
u3MeHeHuu AasieHus B npeaenax ot 0,1 mo 1,0 MIla mnoTtHOCTH NbJa ¥ BOJABI U yHAEIbHAs
TEIJIOTA TUIABJICHUSI TIOCTOSHHEI.
Ha nue cocyma ¢ prytbio mmeercs Kpyrioe orBepctue auamerpom 70 mxm. [lpu kakoi
MaKCHUMaJIbHON TOJIIMHE CJIOSI PTYTH OHa elie He OyJIeT BEITEKaTh Yepe3 3TO OTBepCTHe?
B 3akpeiToM cocyne BMmectutenbHOCThIO 4,0 am® HaxommTcs Boma Mmaccoil 2,0 Kr npu
temneparype 373 K. Ha ckonbko HYXHO MOBBICUTH TEMIEPATypy CHUCTEMbI, YTOOBI Macca
HACBILIEHHOTO Mapa HaXOJSIIETrocs HaJl BOJION yBeanuuiaach Ha 1,6 1?7

Bapuanm 3.10.

. B 6annone emkoctsio 8 1 Haxogutes 0,3 kr kucnopona npu temmneparype 27 °C. Onpenenurs:
1) kakyr dYacTb [aBleHHUS Ta3a Ha CTEHKHM COCYJa COCTaBIseT BHYTPEHHEE JaBJICHHE,
00YCJIOBJICHHOE CHJIAMH TIPUTSKEHUS MOJIEKYJ; 2) KaKyl 4acTb oObe€Ma COCyJa COCTaBIIsET
COOCTBEHHBINH 00BEM MOJIEKYJI rasa.

. Mo a3zorta pacmupsieTcsi B MyCTOTY OT HadajibHOro o0bema 1 1 g0 xkoHewyHoro 10 i. Haiitu
MOHIKeHue Temnepatypsl AT mpu TakoM mpoiiecce, eCliy MOCTOSHHAA d, B ypaBHeHUU Ban-nep-
Baarnbca, as asora pasHa 1,35-10% atm-cm®/moms>.

. Ha mHe mpyna Bemenwics my3sIpek raza auamerpoM 4 MkM. IIpu MOJHSITHH 3TOTO MY3bIphKa K
MOBEPXHOCTH BOJIBI €T0 IuaMeTp yBenuuuics B n=1,1 paza. [Ipouecc pacmupeHus ra3za c4urarhb
nzorepmuueckuM. Ha kakoi riyOuHe BBIAETWICS My3bIpek raza? IloBepXHOCTHOE HATsKEHHE
BojbI 6=7-102 H/Mm.

. ITocTosiHHAs KpucTammndeckoil pemerku nosapenHoit comu (NaCl) a=5,64-10'° M. Onpenenure
mioTHOCTh Kpuctasuia (NaCl).

Bapuanm 3.11.

. B 1Byx cocynax emkocTthro V=20 1 kax1plii, Ipu TeMmeparype t=27°C Haxoaurcs o v=50 MoJb
raza. B oqHOM cocyze - yrieKucislil ra3, B Apyrom cocyae - Boaopoa. 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.
VYaensHas TerioTa noiauMopgHoro mpespamienus L=3,2 kan/r. Haiftu cmemenue AT Touku
da3zoBoro nepexona npu AP=1 arm.

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

riyoune 5 M. ATMocepHoe JaBiIeHre HOpMaIbHOE. PH,0 =10% kr/m?; C11,0 =7-102 H/m.
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. Kakyto cuny F Hafi0 IpUIOKHUTE K CTATBHOMY CTEPKHIO CEYeHHEM B 1 cM2, 4TOOBI PAacTAHYTh €ro
HACTOJIPKO K€, HACKOJIBKO OH yIIMHUTCA Tpu HarpeBanun Ha At=1°C. Koaddumment
NMHEHHOTO pacimupenus 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 N [IpUHUMAA ITOCTOSIHHYIO BOJbL

2

a=5,47-10° atm cM/Moub>, HAlTH BHYTPCHHEE JIaBJICHHE BOIbI. (szo =10%kr/MY).

. B 3akpeiToM cocyne ¢ oobemom V=5 5 nHaxomutrcs 1 kr Boabl mpu Temreparype 100°C.
[IpocTpancTBO Haj BOJOW 3aHATO HACHIIIEHHBIM BOJSHBIM MapoMm (Bo3Ayx oTkaudaH). Haiitu
YBEJIMUEHUE MACChl HACBIIEHHOTO mapa Am mnpu nosslieHUH Temnepatypsl Ha AT=1 K. Ilap
CUUTATh UACAIbHBIM ra30M.

. Haiitu pa3sHOCTH ypOBHEH PTYTH B IIBYX COOONIAIONIMXCS KAMMILIsApaxX, TuaMeTpbl KOTOphIX 0,5
MM u 1 MM, ecium KkpaeBoit yron (©=135°. oue=487-mun/cM=487 10°=0,5 H/m. p
He=13,6-10°kr/M).

. OcMmoTHueckoe JaBieHue pacTBopa m=36 r riawoko3bl B 22,4 1 Boasl npu 27°C paBho 1,1 aTm.
Haitt 0THOCUTENBHYIO MOJIEKYJISIPHYIO MACCy L TITFOKO3BI.

Bapuanm 3.13.

. BBIUMCINTH KPUTHMYECKYIO IUIOTHOCTH BOJBI, €ClIM MOCTOsiHHAsA Ban-nep-Baanbca nms Boabl
b=0,03 1/M0Ib.

. BEIYHCINTBL CKPHITYIO TEIJIOTY mapoobpaszoBanus pryT, ecam mpu 10° Ia oma kummT npu
temnepatype 630,3 K. Ucnons3oBats 3Hauenue (dP/dT)23=1,84-10° ITa/K.

. Ha ckonbko m3MeHUTCs pa3HOCTh ypoBHEW hi-hy Boabsl B ABYX cooOmIaroniuxcs Kamuuisgpax
muamerpamu di=0,1 MM u d>=0,3 mm npu HarpeBanuu ot 20°C go 70°C, ecau mOBEpXHOCTHOE
HATSKEHUE BOJBI VISl 3TUX TEMIIEpaTyp PaBHO COOTBETCTBEHHO 73-10H/M u 64-10° H/m.

. Ha ckonpko Hajgo yBenmWYHUTHh BHEIIHEE JaBJICHUE, YTOObI COXPAHUTh MOCTOSHHBIM 00BEM PTYTHU
npu HarpeBanuu ee ot 0°C go 10°C?

Bapuanm 3.14.

. Ilpu u3orepmuyeckom pacumpenuu 10 r kuciopoja o6beM rasza yBenuuuBaercs ot 1 i 1o 5 1.
Cunras ra3 mnoguuMHAOIIMMCS YypaBHeHHIO Ban-nep-Baanbca, omnpenenuts: a) paloty
BHYTPEHHUX CHJI IIPU PACHIMPEHUH Ta3a; 0) NpupalieHue SHTPOIHUH.

. YIpyroctb HachIlIEHHBIX PTYTHBIX NapoB npu Temneparypax ti=100°C u t=120°C paBHa
cootBercTBeHHO P1=37,4 Ila u P>=101 Ila. Onpenenure cperHee 3HaUCHUE yJIEIbHON TEIUIOTHI
napooOpa3oBaHMs PTYTH B YKAa3aHHOM WHTEpBajie TeMIIEparyp. YeIbHbIM O0BEMOM KHJKOH
PTYTHU IO CPaBHEHMIO C ra3000pa3HbIM IIpeHeOperuTe.

. IIpn xakoil Temmeparype reiauii u kceHoH B omblTe JDkoyns-TomcoHa OynyT oxiaxaarbes?
Kputrnueckue temneparypsl ’TUX ra30B COOTBETCTBEHHO paBHbI 5,3K u 290K.

. OTHOcHUTENBHAs BIAXXHOCTh HaxoAsllerocs B cocyne npu temmneparype 20°C Bo3nyxa paBHa
70%. Ha cKoJIbKO M3MEHHUTCS] OTHOCUTENIbHAS BIIAXKHOCTH BO3/AyXa, €ciu ero Harpetsh 10 100°C,
YMEHBIIMB 00BeM B J1Ba pa3a. Puac(T1) =2,33 klla.

Bapuanm 3.15.

Beruncnute W3MEHEHHWE TeMIepaTypbl C HM3MEHEHHEM [IaBJICHWS TpH IUIABJICHWU JibJa B
HOPMAJIbHBIX YCJIOBUSIX, UCIOJIB3Ys CIEAYIONINE JaHHbIC: CKPbITasl TEIJIOTA IJIABJICHUS Jibaa 336
Jx/r, ynensHOro oobema npaa 1.091 cm/r, yaensHoro oosema Bojs! 1 cMm>/T.

. I[lokazaTp, 4TO Ta3, NOJUUHSAIOIIMINCS ypaBHEHUIO BaHn-nep-Baanbca ¢ a=0 B ombite Jlkoyins-
Tomcona, Bcerna HarpeBaercs (AT>0). OnpenenuTs U3MEHEHUE TEMITEPATYPHI.
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3. Ha nne npyna rnyOuHoit h=2 M Bblmenstorcs my3slpbki raza ¢ auamerpom di=0,05 mm. Yemy
OynyT paBHBI AMaMeTpbl d2 3TUX MY3BIPHKOB, KOTJa OHU MOJHUMYTCA K IOBEPXHOCTH BOJbI?
[ToBepxHOCTHOE HaTsKenue Boabl G=73-10H/m.

4. BplUUCIUTH 1O KJIACCHUYECKOMY 3aKOHY paBHOpaclpeiesieHusl YAEIbHYI0 TEeIJI0eMKOCTb
KpucTauioB: 1) 3omota, 2) maruaus, 3) Hatpus, 4) Cuz0, 5) CaO. DxcnepuMeHTaIbHbIe 3HAYCHUS
mpu 20 °C: 129,6 Jx/ (xr-K); 1,02 xJIx/(xr-K); 1,2 xJix/(xr-K); 439 kJ[x/(xr-K); 769
kJx/(xr-K);

Kpumepuu ¢hopmupoeanua oyenok no 3a0aHuam o011 CAMOCHMOAMENbHOU padomul
cmyoenma (munoewle 3a0aHuu):

«omauuynoy (5 OawioB) - OOydyarolmUHCS TIOKazad TIyOOKHWE 3HAHMS Marepualia o
MOCTABJICHHBIM BOIIPOCAaM, TPaMOTHO, JIOTHYHO €r0 W3JaraeT, CTPYKTYPUPOBaJI M Je-TaTu3UpOBaT
uH(OpMaIHIo, n30eras MPOCTOro MOBTOPEHHS HH(POPMAITUH M3 TEKCTa, WH(POPMAIHS PE/I-CTaBICHA
B iepepaboTanHoM Buzie. CBOOOIHO UCTIONB3yeT HE0OX0 UMbl (POPMYIIBI IPU PEIICHUH 3a/1a4;

«xopowoy (3 Ganna) - oOydaroluiicss TBEpAO 3HAET MaTepuall, IPaMOTHO €ro M3jaraer, He
JIOITYCKAET CYIICCTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 32124,

«yoosnemeopumenvHoy (1-20amnoB) - 00y4arOImUIACs UMEeT 3HaHUS OCHOBHOTO MaTepuala
0 TIOCTABJICHHBIM BOIPOCaM, HO HE YCBOWJI €T0 JIeTalleH, MOIMYCKAeT OTACIbHBIE HETOYHOCTH IPH
PEIICHUY 33]1ay;

«Heyoosnemeopumenvro» (0 6aI0B) — 00yUaAIOMIHMIACS JOITyCKAeT IpyObie ONMIMOKH B OTBETE
Ha MOCTABJICHHBIC BOIPOCHI U MPH PEIICHUH 337a4.

5.2. Ouenounvie mamepuanvt 011 pydexcno20 Koumpona. PybeoicHvlii KoHmpos
OCYILIECTBJIIETCS 110 O0Jiee WM MEHEE CaMOCTOSITENIbHBIM pa3fesiaM — y4eOHbIM MOJYJISIM Kypca U
MPOBOAMUTCS IO OKOHYAHMM HM3y4eHHUs MaTepuana MOAYNsS B 3apaHee YCTAaHOBIEHHOE BpeMmsl.
PyOexHbIli KOHTPOJIH MMPOBOAMUTCS C IENIBIO ONPEICICHHUS KauyecTBa YCBOCHHS MaTepraia ya4eOHOTo
MOJyJisl B LIeoM. B TeueHune cemectpa MpOBOAUTCS MPU MAKUX KOHMPOIbHBHIX MEPORPUAMUS RO
epaghuxy.

B kauectBe hopM pyOeKHOTO KOHTPOIS MOXKHO HCIOJB30BaTh TECTUPOBaHUE (MMMCbMEHHOE
WM KOMIIBIOTEPHOE), MPOBEICHNE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX paboT. BeimoHsemMbie paboTh
JOJDKHBI XPAaHUTHCS Ha Kadeape TeueHHH Y4eOHOro rojja M Mo TPeOOBAaHHUIO TMPENOCTABISTHCS B
Vmpasnenue KOHTpoJisi kadectBa. Ha pyOexHBIE KOHTPOJBHBIE MEPOTPHITHSI PEKOMEHIYETCS
BBIHOCUTH BECh ITPOTPaMMHBINA MaTepual (Bce pa3ielibl) Mo AUCIHUILIIHHE.

3.2.1. Ouenounvie mamepuanvt: Tunoevie mecmoevle 3a0aHUA O OUCUUNIUHE
(xoumponupyemas komnemenyus OIIK-2). Iloanwtii nepeuens mecmoevix 3a0aHuil
npeocmaesnen ¢ JOUC — hitp://open.kbsu.ru/moodle/course/view.php ?id=1580)

Tecm — cucremMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIONIAS ABTOMAaTHU3UPOBATH
IIPOLIEIYPY U3MEPEHHUsI YPOBHS 3HAHUM M YMEHUH CTY/ICHTA.

Oopa3uybl mecmoewvlx 3a0aHUlL:
I:
S: M3menenne o0beMa MACATHHOTO ra3a 3aJaHHOW MacChl, €CITU TPU YBEIWYCHUN TEMIIEPaTyphl B
TPH pa3a €ro JaBjieHUe yBeanuniaoch Ha 30 %:

-: yMEHbLINTCA B 2,5 pasa

+: yBenmmuuTcs B 2,3 paza

-: yMeHbIINTCA B 3,5 pasa

-: YBEJIMUUTCS B 2,5 paza

-: HEe U3MEHUTCS

I:
S: OrmerpTe mpaBwibHbIA OTBET CpeaHsis KBaJpaTU4yHAs CKOPOCTh MOJIEKYJ HJI€aJbHOTO rasa,
€CJIM B COCYZIE €MKOCTBIO 2 M3 HaxoAuTcs 6 KT uaeanbHOro rasza npu aaeinenuu 104 Ia (B m/c):
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-: 200
-: 300
+: 100
-: 400
-: 500

L
S: Kunerndeckasi SHEprus BpallaTeIbHOTO ABMKCHHSI BCEX MOJIEKYII B 14 T a30Ta pu Temmneparype
T=300 K (B x/Ix):

-2 2,35

- 1,75

-2 3.5

+: 1,24

- 1,5

L
S: OrmerbTe mpaBuUiIbHBIA OTBET. JlaBneHue rasza, ecinu ero mioTHocTh 3(10-2 xr/m3, a cpenHss
KBaJpatuuHas ckopocth 500 m/c:

+: 2,5 xlla

-: 1,5 klla

-2 2,5 atm

- 1,5 at™m

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

-: 500 kI1a

-2 500 at™

+: 623 klla

-1 623 MM pT.CT.

-1 623 aT™.

I:
S: TemmepaTypa cmecH, eciu B OalllIOHE €MKOCTBIO 5 JI COAEPKHUTCS CMECh Tellds U BOAOPOJa
Mmaccoit 10 r mpu naBnenuun 500 kIla, mpudyem maccoBast gosst renust paBHa 0,6:

-: 86 °C

+: 86 K

- 75°C

- 75K

-1258K

I:
S: OrmerbTe mpaBUiIbHBIA OTBET. CpeqHee pacCTOSHHUE MEXAY LEHTpaMU MOJIEKYN HJI€albHOI0
ra3a ripu Temneparype 190 0C u nasnenunn 100 kIla:

= 1-107 ™

-:2-10-8 m

- 6:1019m

+: 4 Hm

-2 2 HM

I:
S: Moub ecTpb

-: OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca

+: KonmdecTBo BemiecTBa paccMaTpUBAaEMOMl CHCTEMBI, KOTOPOE COJEPIKUT CTOJBKO K€
CTPYKTYPHBIX SIIEMEHTOB, CKOIBKO (aToMOB) cojepxutcs B 0,012 kr uzorona yrnepoga '2C

-: KonmnyecTBo BeriecTBa B ', YUCIEHHO PaBHOE MOJIEKYJISIPHON Macce

-: KonmmuecTBo BemiecTsa B Kr, YUCIEHHO PABHOE MOJIEKYJIIPHON Macce

-: KonnyecTBo BemiecTBa B eqMHUIE 00beMa
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I:

S: OrmerbTe mpaBUIBHBIM OTBeT. CpemHee 3HAUEHWE AUCKPETHOW CIyYalHOW BETWYUHBI (Xi —
3Hau€HUE CIy4yallHONH BEJMYMHBI X, Nj — YHCIO OJMHAKOBBIX YJIEHOB B CYyMME, HMEIOLIUX
OJIMHAKOBBIE 3HAUYEHHUS Xj, W] — BEPOSITHOCTb TOTO, YTO X IPUHUMAET 3HaUEHUE X;, f(X) — MIOTHOCTH
BEPOATHOCTH BEJTMYHHBI X)

n
<X == LS Xi
- N
N
< X'>= S —\']
+. ] N
R, e v
X 5= WX,
- j
#oo
<X >= | xf(x)dx
- —0
iy
<X >=X | f(x)dx
I

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

S TL(; (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 cmecu a3zoTa ¥ BOJAOpOJa B COCTOSIHUU TEIUIOBOTO PAaBHOBECHS OOJIBIIYIO CKOPOCTh UMEIOT
MOJICKYJIbI

-: a3oTa

+: Boztopoaa

-1 CKOpPOCTH OJIMHAKOBBI

I:
S: OtMeTbTe NMpaBWIbHBIN OTBET. [Ipy OMHAKOBBIX CpeIHEKBAIPAaTUUHBIX CKOPOCTAX MoJiekysn H2
u N2, 607b111yI0 TEMIIEPATypPy UMEET

+: N2

-:H2

-: Temneparypsl 060UX Ta30B OJTMHAKOBBI

I:
S: OtmerbTe paBuIbHBI 0TBET. Ha rpaduke P(V) nns Hem3MeHHON Macchl rasa:
-l a - u3oTepMa
+: b - m3oTepma
-1 C - U30X0pa
-: d - m300apa
-: a - agua0ara

I:
S: OrmersTe mpaBwibHBIH OoTBeT. Ha rpaduxe P(T) nns HeusmeHHOW Macchl raza (yKakurte
HEeMpaBWIbHBII OTBET):
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+: b - n30xopa
-: a - u30Xxopa
-: ¢ - u3o0apa
-: d - m3oTepma
+: a — aguadar

L
S: OrmertbTe mpaBwibHEI 0TBET. Ha rpaduke V(T) mis Hem3MeHHON Macchl rasa:

W & .

& L
C
b

+: a - u300apa
-: ¢ - m300apa
-: b - u3oTepma
-: d - u3oxopa
-: a - aguabara
I:
S: Otmerbre mpaBUIbHBIM OTBeT. CBsA3b MeXAy KOIPPUIMEHTAMH TEIUIONPOBOAHOCTH (U
mppysun D (CV -  ynmenpHas  TEIUIOEMKOCTb  IPU  TOCTOSSHHOM  00BeMe):
I.

S: OTmeTbTe mpaBMIIbHBIN 0TBeT CpenHss JUIMHa CBOOOAHOIO podera (MoJeKky ra3a ruaMerpom d
C KOHIIEHTpalueH, paBHOM n:
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I:
S: Koa¢ddumueHT TerionpoBOAHOCTH Telusi NP HOPMAIBHBIX YCIOBHSX, €CIU 3(PPEKTHBHBIHA
IamMeTp aToMOB resus paseH 0,22 HM:

4)_7MJ{BM
T Kem

I:

S: OTmertbTe MpaBMIIbHBIN 0TBeT CpenHsas JuIMHa CBOOOAHOrO Ipodera MoJIeKyJl KUCI0po/ia, €CIIu
KodpuuneHT nuddy3un npu HOpMaIbHBIX yciaoBuax paseH 0,19 cm2/c (B HM):

-: 100

- 150

- 125

+: 134

- 157

I:
S: OtmeTbTe npaBUIIbHBINA 0TBET [I0BEpXHOCTHOE HATsKEHUE ( KHUJIKOCTU IUIOTHOCTH (, €CITU
Pa3HOCTh YPOBHEH KHUIKOCTH B KosieHax U-oOpa3Hoii TpyOku ¢ nuamerpamu d1 u d2 pasHa (h:
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og(d, —d,)-Ah
dl'dz

og - Lh(d, -d)
4-d,-d,

.% 'Mdl 'dz
dz'dl

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

'ﬂ
4d, - d,

I:

S: OrmerbTe mpaBuiIbHbIN 0TBeT Kputnueckas temnepatypa i CO2 pasna 310C. Cnoco6
npespatieHus razoodpasznoro CO2 B xuaxuit npu temnepatype 400C (Pxp, Vkp - mapameTpsl
KPUTHYECKOI'O COCTOSTHUSA)

-: Cxumars nnpu P>Pkp

-1 CKMMaTh A0 V<VKp

+: IpeBpalleHle HEBO3MOKHO

I:

S: ®azoBerit nepexo Il poaa - mepexon:

-. C IOINIOIIICHUEM HJIN BBIJICJICHUEM CKpI;ITOfI TCIUIOTHI I€pEXOaa
-: peppoMarteTuka B mapaMarHUTHOE COCTOSIHHE

+: MeTaJIa B CBEPXIPOBOSAIIEE COCTOSTHUE

-: rpaduta B anmas

- pOMOUYECKO Cepbl B MOHOKIMHHYIO CEPY

I:

S: XKuakocTs 1 ra3 UMEIOT OJUHAKOBBIE (PU3UYECKHE CBOMCTBA TIPH:
-: TeMIepaType KUTICHHS

-: TEeMIEpaType KOHACHC AU

+: KpUTHUYECKOI Temneparype

-: Temneparype ¢azoBoro nepexosa I poma

-: TeMIepaType HHBEPCUHI

I:

S: OTMeTbTE NPaBUIBHBIN OTBET:

BemectBo HarpeBatoT mpu noctossHHOM P ot Temneparypsl T1 1o T2. @a3oBoe npeBpanienus,
KOTOpbIE MIPETEPIIEBAET BEUIECTBO, eciu P1>Pr, (Prp — maBneHne TpOMHON TOUKH):
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O

+: IJIaBJICHUE

- UClIapeHue

-! BO3TOHKY

- IIJIAaBJIEHUE U UCIIapEHUE

I:

S: OTmeTbTe npaBUIBHBIN 0TBET MossipHas TerioeMKkocTh Cv TBEPIOTO Tela B KJIACCHYECKOM
¢usuke BeIpakaetcs popmynoit (R-yHuBepcanbHas ra3oBasi OCTOSTHHAS):

+: 3R

-:4,5R

- 1,5R

-1 2R

-:3,5R

I

S: OTmeTbTe mpaBUIIbHBIN 0TBET OTHOIIEHHE AJIMH JKEJIE3HOT0 U METHOTO CTEp>KHEN ITpH
temneparype 00C, ecinu pa3HOCTh UX JJIMH MU JTI000H TemrepaType OfHa U Ta Ke
(TemneparypHbie K03(PPHUIIUESHTHI JIMHEHHOTO PACITUPEHUS JKelie3a U CTaJId COOTBETCTBEHHO PaBHBI
1,19-10-5 K-1 u 1,67-10-5 K-1):

5

)

2

0
,0
4

N — =

p—

+: 1,
-2 1,25

I:

S: OrmertbTe mpaBmiibHbIN 0TBeT [ImoTHOCTE Kprctamuia NaCl, ecinu mocTosiHHAs KpUCTAIIIMUECKON
pemetku 1 MosisipHast Mmacca NaCl paBubr a=5,64-10-10 m u (=58-10-3 kr/M011b, COOTBETCTBEHHO (B
Kr/M3):

-: 1200

-: 350

-: 780

-:250

+: 540

Kpumepuu ¢hopmuposanusn oyenok no mecmoevim 3a0aHusm:

(5 GamioB) — mosy4aroT OOydaromuecs C TPaBUIBHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Borpockl. Beimonneno 90 - 100 % npeoKeHHbIX TECTOBBIX 3aJJaHUN;
(4 6amra) — momy4daroT 00yJaronIuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI
—70-89 % ot 001IeT0 00BbeMa 3aJaHHBIX TECTOBBIX 3aaHUI;
(3 6amra) — momy4daroT 00yJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 001IeT0 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6amma) — momy4daroT 00yJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
—menee 30-49 % ot obiiero oo0bema 3aJaHHbIX TECTOBBIX 3a/IaHUH.
(1 6amn) — momy4yaroT 00yJarImKecs C MPABIIHHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI —
meHee 10-29 % oT ob1iero o6bemMa 3aJaHHBIX TECTOBBIX 3aIaHUN.
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5.3. Ouenounvie mamepuanvt 011 NPOMENHCYMOUHOU ammecmayuu (KOHmMpoaupyemas

Komnemenuusa OIIK-2).

UeﬂbIO npomMeNCYNoUHblX ammecmauuﬁ o JUCHUIINIMHEC SABJIACTCA OLCHKA KadCCTBa

OCBOCHUA TUCIUIIINHBI O6yT-IaIOH_II/IMI/ICSI.

HpOMe)KYTO‘IHaﬂ arTeCTanusa IIpCAHA3HAUCHA JJIA 00BEKTUBHOI'O MNOATBCPIKACHUA U

OLCHUBAHUA OOCTHUIHYTBIX PC3YyJIbTATOB o6yquI/151 MOCJIC 3aBCPHICHUA H3YUCHUSA AUCHUIIINHBI.
OCYH.IGCTBJ'IHGTCS[ B KOHIEC CEMCCTpa H IMPCACTABIIACT coboit HTOI'OBYIO OILICHKY 3HaHHUH TI0
JAUCHUIITIMHE B BUJAC MPOBCACHUS SK3aMCHaA.

[IpoMexyTouHas aTTecTalusi MOXET MPOBOAUTHCS B YCTHOM, MUCbMEHHOM (opme, U B

dbopme TecTupoBanmsi. Ha mpoMexxyTOUHYIO aTTecTanuio oTBoguTcs 10 30 6amos.

N o

11.

12.

13.

14.

15.

16.

17.

BOHPOCLI o JTMCHMIIJIMHE HA JK3aMEH

. [Ipenmer ™onekynspaorr ¢usukn. CrocoObl 3amaHus CHCTEMBL. MeTOAbl MOJICKYIISIPHOMN

(bU3HUKH.

AtomHas emuHHMna Macchl. OTHOCHTENbHAass MOJIEKYyJsipHas Macca. KonmuecTBo BelecTsa.
Mossipas macca. Uucno ABoraapo. ArperaTHble COCTOSIHUSI BEIIECTBA M XapaKTep TEIUIOBOTO
JBUKCHUS B Ta3aX, )KUJKOCTSIX U TBEPJBIX TeIlaX.

. Marematuueckuit alrrapar CTaTUCTUYECKOM TCOPHUHU UOCAIIBHOI'O I'a3a. WneanbHblil ra3 — MOJECIIb

npocteiiiel  cratuctuyeckod cucrembl. CiiydaiiHble COOBITHSI, CIIy4aillHble BEJIUYMHBI.
Beposarnocts. IlnotHocts BeposTHOCTH. DYHKIMS pacHpefesieHus. YCIOBHE HOPMHUPOBKHU
JIMCKPETHON Y HENPEPHIBHON BEIUYNH

. Teopema yMHOXeHUS BeposiTHOCTeil. Teopema cioxeHus BeposTHOcTel. OmnpeneneHue

BCPOATHOCTHU qaCTOTHOﬁ, IO BpEMCHHU U 110 CTATUCTUICCKOMY aHcaMOJIIo.

. CpenHee 3HAa4YCHUC ,Z[PICerTHOI;'I cnyqaﬁHoﬁ BCJIMYHHBI. Cpez(Hee 3HAUYCHUEC HCIPECPBIBHO

M3MEHSIOLIEHCS BETMYMHBL. Te0pemMbl O CpETHUX.
Hucnepcus u ¢uykryanus. OTHOcUTeTbHAs QIYKTyalus.

. MaKI)OCKOHI/ILIGCKOG U MUKPOCKOIIMYECKOC COCTOSIHHUEC CHUCTCMBEI. PaBHOBecHOE coOCTOSHUE.

Mertoabl pacCMOTpPEHHs] CHUCTEMBl MHOTMX YacCTHUIl: JUHAMHYECKHM, CTAaTUCTUYECKUUA U
TEPMOJIMHAMUYECKUH.

. CraTtuctuueckuit aHcamOJIIb CHUCTCMBEI. Pazauume MHKpOCOCTOHHHfI. HOCTy.]'IaTBI

paBHOBeposiTHOcTU. CpenHee o aHcambOit0. CpeiHee 1o BpeMeHU. Dproindyeckasi TUIIoTe3a.
BeposaraocTts MakpococTosiHusA. opmyna BEpOSITHOCTH MaKPOCOCTOSHUS.
Kunernyeckue XapakTepUCTUKH MOJIEKYISIPHOTO JABM)KEHHS. CTOJIKHOBEHHE MOJIEKYII.
Ceuenue nporiecca yrpyroro paccesiHusi MOJIEKYJI U €r0 OIBITHOE ONPEAEICHHE.
bunomunanbHoe pacnpenenenue [lpenenbHbie (GopMbl OMHOMHUHAJIBHOTO pacIpe/ieieHHUs.
Pacnipenenenue Ilyaccona u I'aycca.
OyHKIMs pacupeneneHus Makcpeiia 1o abCONMIOTHOMY 3HAUY€HHIO cKopocTu. I'paduueckoe
n3o0pakenue GpyHkuuii pacupeneneHus. Hopmuposka QyHKIuH.
XapakTepHble CKOpOCTH pacmnpeneneHus Makcsemia. CpemnHsis apudmMeTndeckasi, CpeaHsst
KBaJlpaTU4HAas, HAUBEPOSTHEMIIAs CKOPOCTH.
Pacnpenenenne MakcBemuia B OTHOCHTEIBHBIX CKOPOCTSAX. ODKCHEpHUMEHTalbHasl MPOBEpKa
3aKOHA pacnpezeseHus Mojekyn 1no ckopoctsM. (Onsit Ltepna, onsiT HITepHa, Mcrepmana,
Cumrcona).
Pacnpenenenre MakcBeiia Mo MPOEKIMSIM CKOPOCTH, MO KMHETHUYecKoi »Hepruu. ['paduku
(ynkumit pacipenenenus f (L ) u f (E). HopmupoBku dyHKIHA pacpeneneHus

WneanpHblii T3 BO BHENIHEM NOTEHIMATbHOM Toiie. ATMmocdepa 1utaner. BriBon
O6apomMeTrpudeckoit popmynsl. Pacipenenenue bonpimana.

JaBnenne. OCHOBHOE ypaBHEHHE KHHETHUYECKON TEOpUU HWIEAIBHOTO ra3a. YpaBHEHHE
Krnamneiipona-MenaeneeBa. 3akon ABoraapo, 3akoH JlanpToHa.
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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 creneHsaM cBoOoabl. Yucio crenener cBo0o el Mosekyi. Teopema
0 PaBHOPACHPEAEICHUN SHEPTUU 110 CTEHIEHIM CBOOOIBI.

BbpoyHnoBckoe nBuxkenue. Teopus DiiHmTENHA-CMOIYXOBCKOTO.

Huddysus. 3akon duka. Hecrarmonapuas nuddysusi.

Cranuonapnas nudp¢ysus. Camonuddysus. Bzaumuas guddysus.

BsizkocTh razoB. Cusa BHYTpeHHEro TpeHHs razoB. 3akoH HpioroHa. OnbiTHOe 000CHOBaHUE
BSI3KOCTH ra3oB. BeiBog Gpopmyiiel 1t kodpduureHToB Bsa3kocTH. Kunemarndeckast BI3KOCTb.
SIBieHME TEIIONPOBOAHOCTH B raszax. 3akoH @yprse. HecrannonapHas TemionpoBoJHOCTb.
CranuoHapHasi TEIIONPOBOAHOCTh Ta30B. Koadduuuent temnonpoBognoctu. CBsA3b MEXKAY
kod(duimeHTaMu nepeHoca.

Bakyym. ®usunueckue sBICHUS B Pa3psLKCHHBIX ras3ax. JSIBIIEHHE IlepeHoca IIPU MallbIX
JIaBJIEHUSX. 3aBUCUMOCTb KO3 (GHUIIMEHTOB TEIIONPOBOAHOCTH U BSI3KOCTHU OT J1aBJICHUS
TepMoaMHaMHUYECKHE TapaMeTphl. OlieMeHTapHas pabora. Pabora QyHkmms mporecca.
Temtora. I[loHsTHE TEPMOAUHAMUYECKOIO PABHOBECHS.

Cpenuss miMHa CBOOOJHOTO TMpobOera, cpeaHee YUCIO  CTOJKHOBEHUM — MOJIEKYIIL.
['a3okuHeTHYECKUI TUaMETp.

BuyTtpenHnss sHeprusi cucreMbl. BHyTpeHHss sHeprusi kak (yHkuus cocrtosHusa. [lepsoe
HA4aJI0 TEPMOJUHAMUKHU.

TennoeMKoCTh CUCTEMBI. Y JeNIbHAs TEIUIOEMKOCTb. MOJISIpHAs TEINIOEMKOCTh. TerioeMKoCTH
IpU MOCTOSIHHOM 00beMe M IpH MOCTOSHHOM aaBieHuu. Popmyna Maiiepa. Knaccnueckas
TEOpus TEIUNIOEMKOCTH UJIealIbHBIX ra3oB. [loka3arens annadaTsl.

[Iponieccel B uIeanbHbIX rasax. PaGora mnpu M300apuuecKoM, H3OXOPHUECKOM U
U30TEPMUYECKOM IMPOIIECCaX.

TepMoauHaMuyeckue NOTEHIMAb! (BHYTPEHHSS SHEPIUsl, CBOOOHAS SHEPIUsA).
TepMoauHaMuyecKue  MOTEHLMANbl  (SHTANbNUS, CBOOOJHAs  SHTAIbNMS,  OOJIBLION
TEPMOJIMHAMUYECKHUH MOTEHINAN).

O6Gparumble U HeoOpaTHMbIe TMpoIecChl. PaBHOBECHBIE U HEPABHOBECHBIE IPOIIECCHI.
[Muknuyeckue npoueccel. TeroBoil IBUraTeNb U XOIOAWIbHAS MalllHA

Anuabatuyeckuii mpouecc. YpaBHenue Ilyaccona. Ilokazatens ammabatel. PaGora mpu
aanabaTUIecKOM IpoIiecce.

Omnpit [lepena o onpenenenno NocTosiHHON bonbliMaHa 1 uncia ABoraspo.

[Tpomeccel B maeanbHbIX rasax. M3orepmuueckuil mporecc. YpaBHeHHe u3oTepM. ['padux
npoiiecca Ha mockocTsax PV, PT, VT. Pabota npu u3orepMuueckoM mpoiiecce.
[Tomurponmueckuit mpornecc. Ilokazarens monuTponsl. YpaBHeHHe noiautpomnsl. Pabora mpu
MOJIUTPOIIUYECKOM IpOLECCE.

Meroa uuknos. L{ukn Kapuo u ero KII/I.

IIepBas u BTOpas Teopems! KapHo.

Bropoe nHauano repmoaunamuku. [IpuBenennas remnora HepaseHcTBO Kitayznyca. DHTponus.
Boruncnenue n3MeHeHMs SHTPOIHMH UEabHOTO ra3a B u3ompolieccax. l3MeHneHnue sHTponuu
npu ($a3zoBBIX MEPEXoax.

CBsI3b DHTPOIMHM M TEPMOJMHAMHYECKON BEpOSTHOCTH. CTAaTUCTUYECKMM XapaKTep BTOPOIO
Hayaja TepmoauHaMuku. @opmyna bonplMana 171 SHTPONHH.

Peanbubie rasel. B3aummogeicTBHE MOJIEKYN peanbHOro rasa. a3oBhIl Hepexon U3
ra3o00pa3HOr0 COCTOSIHHMSL B KHJKOE. ODKCIEPHUMEHTAJIbHBIE H30TEPMBl DPEANTbHOTO Trasa.
bunoaMB.

VYpaBuenne Knaneiipona-Knaysuyca. TemneparypHas 3aBUCUMOCTb IUIOTHOCTH  Tas3a.
Kputnueckas onanecueHmus.

VYpaBHenus Ban-nep-Baanbca. M3orepmsl Amara. Temneparypa boiinsa. @usndeckuil cMpica
IapamMeTpoB BXOJAIIUX B ypaBHeHHE BaH-nep-Baanbca.

42



47.

48.
49.
50.
S1.
52.
53.
54.
55.
56.
57.
38.

59.

60.
61.

62.
63.

64.
65.
66.

67.
68.
69.
70.
71.

72.

N3orepmbl Ban-nep-Baanbca. Kputnueckoe cocrosiHue. KpuTuueckue mnapaMmeTrpsl M HX
B3aMMOCBSI3b C TMOCTOSIHHBIMU ypaBHeHMs Ban-gep-Baanbca. Kputnueckas onanecueHius.
CpaBnenue uzorepmbl Ban-nep-Baanbca ¢ axcriepuMeHTanbHON U30TEPMOI.

BHyTpeHHsis sHeprus peaqbHOro raza. Aguabaruyeckoe pacmupenue rasza. [1onoxurensHslii u
orpuniatenbublil 3pdext xoyns-Tomcona. Kpusas naBepcuu. Temrieparypa HHBEpCHUU.
Cxunxenne razoB. [lonyuenue HU3KUX TemmepaTyp. Meroa npoTuBOTOYHOro oomMeHa. Metoa
MarHUTHOT'O OXJIXKICHHUS.

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

OOBEMHBIE CBOMCTBA XUAKOCTA. Momenb XUAKOCTU. Bsa3kocTh. CXUMAEMOCTH KUIKOCTH.
AHOMaIuu BOJBIL.

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

[ToBepxHOocTHBIE  cBoWcTBa  kuakoctu.  IloBepxHocTtHoe — HaTshkeHue.  CBoOoaHas
NOBEpPXHOCTHAs dHeprus. MexdazHoe HaTsHKEHUE.

VYcnoBusi paBHOBecHsi Ha TrpaHulLE JABYyX cpeld. YpaBHenue Jlammaca. KpaeBoil yron
cmauuBanus. Kanumisipuele sBieHus. [loBepXHOCTHO-aKTUBHbBIE BEIIECTBA.

Hcnapenue u KUneHue >kuaKocTu. TeMrnepaTrypa KUIIEHUs KUAKOCTH. J[aBlieHHe HACBIEHHBIX
MapoB HAJl UCKPUBIIEHHON NOBEPXHOCTHIO. Dopmyna TomcoHa.

VpaBuenne Knaneiipona — Knaysuyca. dazoBas auarpaMma CHCTEMBI JKHUJKOCTb — TMap.
MeracrabunpHoe cocrosiHue. [ly3pipprkoBas kamepa. Kamepa Bunbcona.

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

Teopus “reruoBoit cmeptn” Knaysmyca. O rpaHUlIaXx NPUMEHHMOCTH BTOpPOrO Hayaia
TepMOAuHaMUKU. TpeThe Hayano TepMOJINHAMUKH.

Cmnasel. JluarpaMmbl COCTOSIHUI OMHAPHBIX CUCTEM. DBTEKTHKA.

OneMeHTHl cUMMeTpun KpuctauioB. Cunronuu. Pemerku bpase. WM3omopousm wu
HOJIUMOPPU3M.

Peanbuble kpuctamisl. JledexTs! B kpucTamuiax. Juciokanuu.

Temoemkocts TBepabix Tenl. Kitaccudeckass Teopus TEIIOEMKOCTH. 3akoH Jromonra u IlTu.
I'paduk 3aBUCHMOCTH TEMIIOEMKOCTH OT TEMIIEPATypPhl (IKCIIEPUMEHT).

TemnoeMKoCTb TBEpABIX Tel. TEemI0eMKOCTb 10 DHHIITEHHY.

TemoemkocTh TBEpABIX Te 110 Jledaro.

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

®da3oBas quarpaMma OJJHOKOMIIOHEHTHOUW CUCTEMBI. TpoiiHas ToYKa.

Kunkne kpucTaiibl CBOMCTBA U TPUMEHEHHUS KUJIKUX KPUCTAIIIIOB.

AbcomoTHas BIaxHOCTb. OTHOCUTEIbHAS BIaXKHOCTh. OCOOEHHOCTH KUIIEHUS! PaCTBOPOB.
DneMeHThl FeOMETPUH KpUCTAJUIMUECKol pemeTku. Kpucrannuueckoe u aMoppHOe COCTOsSHUE
BeniecTBa. IHIEKCHI y3710B, HANIPABIEHUH U INIOCKOCTEN B KpUcTaiuax. MHnekcsl Muinepa
PactBoprl. TBepawsie pacTBOpbl. 3ameleHus, BHeApeHWs, BbruuTaHus. Kriaccudukamms
TBEP/IBIX PACTBOPOB IO CIIOCO0Y B3aUMOJEHCTBUS Pa3HOPOIHBIX YACTHIL.

OnemMeHTbl BakyyMHOM TexHHMkH. [IpuHmmn pabotbl QopBakyyMHoro, aud@dy3noHHOTO
HacocoB. Manomerp Maxk Jleoga. Tepmoonexrpuueckuii MaHomeTp. MoHM3alMOHHBIN
MaHOMETD.

3aaa4M Mo JUCHUILINHE

Yemy paBHO n00aBOouyHOE JaBieHue P BHYTpHM MBUIBHOTO my3sips ¢ nuamerpom d=0,8 cMm, ecnu

MMOBEPXHOCTHOE HATSHKEHUE MBUIbHOM BOJIbI G=40 }II/IH/CM:4O‘1O_3 H/m?
Uemy paBHa sHeprust TemioBoro ABwxkeHuss 0,5 Kr IByXaTOMHOTO rasa, HaXOSIIErocs moj

nasnenueM P=10° I1a u UMeIOIIEro MIOTHOCTh P=5 KI/M
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3. KakoBo JaBjeHHE CMeCH Tra3oB B Kojbe obbeMoMm 2,5 1, ecnu B Heil Haxomutcs 10'° momexyn

kucnopona, 410" monexyn azora n 3,3'10'7 r aprona? Temneparypa cmecu 150°C.
4. Haiitn Hanbosee BEPOSTHYIO CKOPOCTh Lp, CPEAHIOI L M CPETHIOI KBAAPATHUYHYIO CKOPOCTBH Lgks

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

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

nasienue P1=1 atm.

6. BeruncnuTh W3MEHEHHE TeMIepaTypbl ¢ HM3MEHEHHEM JaBICHHUS Ui IUIABJICHUS JbAa MpH
HOPMAJIBHBIX YCJOBHSX, MCIIONB3Ys CICAYIOIINE JaHHBIC: CKPBITas TEIUIOTa IUIaBJICHHUS Jibjaa 336
JIx/r, ynenpHbIi 00beM 1612 1,091 cM?/r, ynenbHbI 00B5eM Bos 1 cM>/T.

7. CKOJBKO MOJIEKYN a30Ta HaXOIMTCS B cocyde o6beMoM B 1 11, ecam TemmepaTypa aszota 27°C, a

JIaBJICHUE PaBHO 1070 Mw. pT. c1.?
8. CKOJbKO MOJICKYJ HAaXOJHWTCS B OJHOM KYyOWYECKOM CaHTHUMETpPE BO3JyXa IMPU HOPMAIBHOM

JIaBJICHUU U TEMIIEpaType 0°C?
9. BbluucauTh CpeaHIO KBAAPATUYHYIO CKOPOCTH TEIUIOBOTO JBIMXKEHHS MOJIEKys 1) Bomopona, 2)
a3oTa, 3) kucnopoza mpu 0°C.
10. Ilpu xakoit TeMmneparype cpeaHssi KBaJpaTHUHas CKOPOCTh MOJIEKYJIbI KHCIOPOa paBHAa TaKOBOM
e CKOPOCTH MOJIEKYJT a30Ta 1pH Temmeparype 100 °C?

11. WneanpHbIH ra3 CKUMAOT H30TEPMHUYECKU. HaliTH 3aBUCUMOCTh A M Z OT J1aBJICHHS.
12. Ha nHe mpyna rinyouHoi h=2 M BBIAENSAIOTCA MY3BIPHKU ra3a ¢ JUaMeTpoM d1=O,05 MM. Yemy

6y,[l€T paBHbI JHAMCTPBL d2 9TUX IIY3BIPBKOB, KOI'Ja OHU IMOAHUMYTCA K IOBEPXHOCTU BOIH)I?

[ToBepXHOCTHOE HATSAKEHUE BOJIBI 06=7310" H/m.
13. CkonbKO CTOJIKHOBEHUH z 3a | c. MCOBITBIBAaeT MoJeKyna HeoHa npu temmneparype 600 K u

JaBJIEHUU | MM. pPT. CT., €CJTU Ta30KMHETUYECKUM TMaMeTp MOJIEKYJIbl HEOHA paBeH d=2,04'10'8 cMm?
14. Haiitu n3meHenue sHTponuu AS 30 r. jpAa IpU NpEeBpallleHUU €ro B Map, €Ciau HadalbHas

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

TeII0eMKOCTh Jb1a ¢=2,1 JIx/r'K.

15. Macca kpynHON MOJEKYJIBl OPraHUYECKOTO BEILECTBA m=10"18 r. Haiiru CPEIHIOK IOJHOU
KMHETUYECKOM HSHEPrHM TEIUIOBOIO JBMXKEHHUS TAKOM MOJIEKYJIbI, B3BELIEHHON B BO3JyX€ INpH

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

16. PomOuueckas cepa IpeBpaniaeTcs B MOHOKIHHHYIO0 pu t=96,5 °C. ITpu atmochepHOM 1aBIeHIH
ylenbHas TeIloTa npeBpameHus q=2,2 kan/r. CKayok yaenpHOro odbeMa cepbl MmpH (a30BOM

npespamennn AV=0,014 em/r. Haitn cmemienne T Touku (a3oBOro mnepexoja cepbl IpH
W3MEHEHUU AaBiieHus Ha P=1 atm.

17. Hauitu KIIJ] uukna Knaneiipona, cocrosimux u3 nByx mzotepM 12, 34 u nByx mzoxop 23, 41, ¢
U/ieaIbHBIM Ia30M B KauecTBe paboyero Tena.

18. Haiitu n3menenue BHyTpeHHel sHeprun AU u coBepieHHY0 paboTy A MOJIS JByXaTOMHOTO
UJATHHOTO Ta3a, n300apuyecKu pactmpuBIerocs: or oorema Vi =10 1 10 o6sema V=20 i1 npu
naBjaeHuu P=5 atMm.

19. Haiitn cpenHIOK0 KBaJIpaTUYHYO YHEPTUIO BPAalIaTEIbHOTO JBUKEHHS BCEX MOJIEKYN KHCIOPOJa,
cozepkamuxcsd B 4 r. npu temneparype 127°C.

20. OcmoTmueckoe naBieHue pactBopa npu temmeparype 27 °C paBuHo 0,2 MIla. Ckonpko yacTuir
PacTBOPEHHOTO BEIECTBA HAXOJUTCS B PACTBOPE 00beMoM 1m>?
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21. CranpHOi cTepkeHb AIHHBI 1=20 cM ¢ MIIONabI0 MONEPEYHOro ceueHus S=3 M2 HarpeBaeTcs ¢

OJIHOT'O KOHIIA /10 Temieparypsi t;=300 OC, a npyrum koHmoM ynupaercs B ne. [Ipeamonaras, uTo

neperada Terjla IMPOUCXOJUT HCKIIOYUTENBHO BJIOJb CTEpXKHS (0e3 moTepp Yepe3 CTEHKH),
[IOCUMTATh MAacCy m JibJa, pacTBopuBLIerocs 3a Bpems 1=10 muH. TernonpoBogHocts ctanu 0,92

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

Omnpenenutb Kputnyeckuii 00beM V., Mot CO,.

p
23. HJ’I?I OIIPECACIICHNA ITOBEPXHOCTHOI'O HATSXKCHHA BOJbI B3BCIIMBAIOT KaIlJIM, OTPBIBAIOIIMUECA OT

KaluJusipa, 1 U3MEPSIOT AuaMeTp d LIEMKU Kalli B MOMEHT oTphiBa. Oka3anock, 4ro macca 318
Karneib BOJIbl paBHa S5 T, a d=0,7 MM. HailTu MOBEpXHOCTHOE HATSIKEHUE BOJIBI.

24. HaiiTi II0THOCTD P ABYXaTOMHOTO KMCJIOPOAA NpH jAaBienuu P=50 atm. u temmnepatype t=27°C.

25. Kak BeIMKO MOBEPXHOCTHOE HATSXKEHUE G KHUJIKOCTH, €CIIU HETIIs U3 PE3UHOBOTO IIHYpa JAIMHON
| ¢ momepe4yHbIM cedeHMEM S, TOJOXKEHHAs Ha IUICHKY A3TOH IOBEPXHOCTH, pACTSHYIACh B
OKpYKHOCTh panuyca R mocie Toro, kak IjieHka Oblia IpokojioTa BHYyTpH netiau? CuuTarbh, YTO
IIPY MaJIBIX PACTSDKEHHSIX JJIsl pE3UHBI CTIpaBeIiInB 3aKoH ['yka u Mmoayis FOHra pesunsi paseH E.

26. Mennsbiii KoeiHUK HarpeBaeTcs Ha mpuMyce. Bona poBeneHa 10 KUMEHUS ¥ BBIICISET KaXKIyro

MUHYTY m=2 T. mapa. TommuHa aHa kodeitHuka 1=2 mm, a mwiomane S=300 M2, Ornpenenutsb
PasHOCTb TEMIIEPATYD ty-t; MEXIY BHYTPEHHEW W Hapy»KHOM IOBEPXHOCTAMH JHA KO(eiHMKa,

mpeJrnonaras, 4To BCe JHO HarpeBaeTcs paBHOMepHO. TeruionpoBogHocTh Meau 0,92 kan/(c-em

Q).
27 Ha KaKYIO BI)ICOTy h IIOJHNUMACTCA BOJIa MC)KIIy I[BYMH BepTI/IKaJILHI)IMI/I CTCKJIIHHBIMU
IJIaCTUHKaMH, YaCTHUYHO MNOIPY>XCHHBIMH B 3TY KHUAKOCTb, €CJINU PACCTOSIHHUC MCKAY HUMHU d:O,S

MMm? Jli1st BOJIbI G = 73:10° H/wm. KpaeBoif yrom MOHO cauTaTh paBHbIM 0°.

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

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

pacruraBunacs? Temmeparypa mynu to = 27°, ynmenpHas TemuoTa TNABIEGHMS CBHHIA (=5 Kaj/T,

yienbHas TeroemkocTs ceunna ¢=0,03 kan/(r - °C). Temneparypa miasnenus ceunna t1=327 °C.
30. Haiitm wn3meHeHne BHyTpeHHed »Heprud AU Moisl JABYXaTOMHOTO HJA€aJIbHOTO rasa,
n3zobapuyecku, pacmupusiierocs or oobema Vi =10 1 1o o6bema V,=20 11 ipu nasiaenun P=5 atm.

31. Jlnms aproHa OTHOIIEHUE y=Cp/CV=1,68. Ompenenuth naeinenue P>, momyuduBiieecs mocie

anrabaTHIecKoro paclMpeHus 3TOro raza oT odbemMa Vi=1 11 10 o0bema V=2 11, eCiIi HayanbHoe
nasieHue P=1 atm.
32. Haiitu cpeaHo0 UIMHY CBOOOJHOTO mpoOera A MOJIEKYJIbl KHUCIOpOJa MPH HOPMalIbHOM

NaBIeHnH, eciu Ko3bdurmenT muddy3nn kuciopoaa mpu ToM xe gasneanu 1 0°C pasen D=0,19

CM2/ c.

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

HaxOJAIIErocsl MPU HOPMAJIbHBIX YCIOBUAX? ['a30KMHETUUYECKUN TUaMETP MOJIEKYJbl KHUCIOpoaa
d=3,1-10" cm.

34. Haittu BepxHUil ipenen aasieHus P Bomopona B cocyae oobeMom V=1 11, Ipu KOTOPOM JIJTMHA
CcBOOOAHOTO Mpobera MOJIEeKyIbl O0JbIIe pa3MepoB cocya. ['a30KMHETHYeCKUid TuaMeTp BOJOpOIa
d:2,2'10‘8 cM, a remnepatypa ero T=300 K.

35. Haiitu KIIJ] nmkia, cocTosiiero u3 AByX H30T€pPM U ABYX M300ap, mpeamnoiaras, yTo pabodum
BCIIICCTBOM SBJISICTCS I/II(eaJ'II)HHﬁ ras.
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36. HaiiTu u3MeHeHHe SHTPONUU MOJS MIACAIBHOIO raza IpH H30XOPHUYECKOM, M30TEPMHUUYECKOM M
n300apUUeCKOM Mpoleccax.

Kpumepuu ¢popmuposanus oyenox no npomexicymounol ammecmayuus:

«OMAUYHbBLL  (6blCOKUI) YpoeeHb Komnemenyuuy (25-30 0OamioB) — TOTyYarOT
oOyuaromuecsi, KOTOpble CBOOOAHO OPHEHTUPYIOTCS B MaTepualie U OTBEUYaloT 0e3 3aTpyJHEHHI.
OOyuaromuiics CrtocoOeH K BBIOJHEHHIO CIIOKHBIX 3a/laHUH, TTOCTAHOBKE LieJel U BbIOOpe myTeil
ux peanuzanuu. PaboTta BeINoIHEHA MOJHOCTHIO 0e3 ommoboK, pemero 100% 3anay;

«xopowiuii (HopmanvHblil) yposeHb Komnemenyuu» (20-24 Oamna) — TOMydYarOT
oOydaromuecsi, KOTOpble OTHOCHUTEIBHO IOJIHO OPUEHTHPYIOTCS B MaTepualie, OTBe4aloT 0e3
3aTpyAHEHUH, JOMYyCKAIOT HE3HAYUTENIbHOE KOMM4ecTBO omubOoK. OOywarommuiicss crocodeH K
BBIMIOJTHEHUIO CJIOKHBIX 3aJaHuid. PaboTa BbIMONHEHA MONHOCTHIO, HO UMEIOTCA HEe OoJiee OAHOMU
HEerpyOoi OIMOKK M OJJHOTO HeloueTa, He 0oJiee TpeX HeJ04YeTOB. JOomycKaloTCsl He3HAUUTEeIbHbIC
HETOYHOCTH IIPH peLIEHUN 3a1a4, pemeHo 70% 3anay;

«y00671€mEopumenbHblil (MUHUMAILHBLIL NOPO20GbLIL) YyposeHb Komnemenyuu» (15-19
0amioB) — MONy4alOT OOydYaromMecs, y KOTOPBIX HEAOCTATOYHO BBICOK YPOBEHb BIAJICHUSA
MaTepuaioM. B mpomecce orBera Ha 3K3aMeHE JOIMYCKAlOTCA OIMMOKM M 3aTpyAHEHUS NpuU
u3noxkeHuu Matepuana. OOydaromuiicss MPaBWIBHO BBHIMOJIHWI HEe MeHee 2/3 Bceil paboThl Wid
JOITYCTHII He OoJiee 0JTHOM rpyOOl OMMOKK W JIBYX HEIOYETOB, HE Ooyiee OJHOU rpyOOl W OTHOM
Herpyooi omuOku, He Oojee Tpex Herpyobix omubOOK, OxHOW HerpyOoi. OOyuaromuiics
3aTPYAHSETCS C TPaBUIILHOM OLICHKOM MPEII0KEHHON 3a/1auu, AaeT HETOJIHBIN OTBET, perieHo 55%
3a1au

«HEY00671emeopUMeNbHblil  (HUNMCE NOP0208020) YPOBEHb Komnemenuuu» (MeHee 15
0a/uUI0B) — MOJy4yaroT 00yYaroIuecs,, KOTOpble JOMYCKAalOT 3HAUNUTeNIbHbIe omnOKU. OOyuaromuics
MMEET JIMIITh HAYaJIbHYIO CTETICHb OpUEHTallMU B MaTtepuaie. B pabore uncio ommboK U HEJOYETOB
NPEBBICUIO HOPMY Ui OLEHKH 3 WM MPaBWIBHO BBIMONHEHO MeHee 2/3 Bcell paboThI
OOyuaromuiics 1aeT HEBEPHYIO OIIEHKY CUTYaIlnH, perieHo meree 50% 3amau

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

MakcumanbHass cymma 6OamuioB (100 OannoB), HaOupaemas CTYJEHTOM IO JUCLMILIMHE,
BKJIIOUYAET JIBE COCTABIISAIOIINE:

NepBasi COCTABJISAONIAs — OLIEHKA PEryJIIpHOCTH, CBOEBPEMEHHOCTH M KauecCTBa BHIMIOJTHEHUS
CTYACHTOM Y4YeOHOH paboOThl MO W3YYEHUIO AHWCIUIUIMHBI B TEUYEHUE TepHoAa W3YYCHUS
TUCITUIIMHBL (CeMEecTpa, WM HECKOJIbKHX ceMecTpoB) (cymma — He Oonee 70 OamnoB). bammsi,
XapaKTepU3YIOIINE YCIIEBAEMOCTh CTYACHTA MO IUCIHILIMHE, HAOMPAIOTCS MM B TEUCHHE BCETO
nepuojia 00y4eHus 3a U3y4eHUe OT/AEIbHBIX TEM U BBIITOJHEHHE OTJEIBHBIX BUJIOB paloT.

BTOpasi COCTaBISIONIAss — OLEHKA 3HAHWHA CTYJCHTa MO pe3yibTaTaM ITPOMEXYTOYHON
attecranuu (He 6onee 30 —6ansoB.).

OO6mmit Gamn TeKymero W pyOSKHOTO KOHTPOJISA CKJIAIBIBACTCS W3 COCTABJISIOININX,
yka3aHHbIX B «[lonmoxkenun o pedtunroBoit cucreme KBI'Y». B Teuenue ydeGHOro mporecca
CTYACHT 00sI3aH OTYUTATHCS 10 TEOPETUIECCKOMY MaTEpUaTy M NMPAaKTUICCKUM 3aHSITHSIM: OIPOCHI,
UH/IMBUYyalIbHBIC 33aHus. (10 KEJIAaHUIO aBTOpa MPU HEOOXOJUMOCTH)

OO6mmit Oamtr TeKymero W pyOeKHOrOo KOHTPOJSA CKIAIBIBACTCS W3  CIEAYIOUTUX
COCTABJISIOLINX PUIIOKEHHUE 2.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIINHE SIBJISIETCS OLICHKA KaueCcTBa
OCBOCHMS JUCLUUIUIMHBI 00y4YaroMIUMUCS.

Kpumepuu oyenxku xauecmea oceoenus oucyunaunsl (Ilpunoscenue 3)

Kpurepriem oneHku ypoBHA C(HOPMUPOBAHHOCTH KOMIIETEHIMH B paMkax y4deOHOM
TVICIIATUTHHBI SIBIISICTCS DK3aMEH.

B nepuon moAroToBKM K 9SK3aMEeHY CTYISHTHl BHOBb oOpamaircs K y4deOHO-
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METOANYECKOMY MaTepuaily U 3aKpEIUIIOT IPOMEKYTOUHBIE 3HAHMUSL.

ITonroroBka oOyuaromerocs K 3k3aMeHy BKJIIOYAET TPH dTara:

— camocTofATeNbHas paboTa B TEYCHUE CEMECTPa;

—  HENOCPEACTBEHHAas NOJArOTOBKA B JHM, IPEAIIECTBYIOIUE 3K3aMEHY 110 TEMaM Kypca;

— TOArOTOBKA K OTBETY HA 3K3aMEHALIMOHHBIE BOIIPOCHI.

IIpy moaroToBke K 35K3aMeHy OOydaroIIMMCS ILeJecOO0pa3sHO MCIOJIb30BaTh MaTepUallbl
JEKIHA, y4eOHO-METOIMYECKHE KOMIUIEKCHl, HOPMAaTHBHBIE JOKYMEHTBI, OCHOBHYIO U
JOTIOIHUTEIIBHYIO JTUTEPATYPY.

Ha sk3ameH BBIHOCHTCS Marepuan B oObeMe, MPeayCMOTPEHHOM paboueil mporpammoit
y4eOHOI TUCIMITIIMHEI 32 ceMecTp. DK3aMeH IPOBOIUTCS B IUCbMEHHOMN / YCTHOH (opme.

[Ipn mpoBeneHWM SK3aMeHA B MHCHbMEHHOW (YyCTHOH) (hopMe Bemyluil MmpemnojaBaTellb
COCTaBJIAET SK3aMEHAI[MOHHbIE OWJIETBI, KOTOpblE MOIYT BKJIOYAaTh B ce0s: TECTOBbIE 3aJjaHMUS;
TEOPETHUYECKUE BONIPOCHI; 3aJaud WM curyauud. DopMynMpoOBKa TEOPETUYECKHUX 3aJaHHUU
coBnazaer ¢ (opMyJIMpPOBKON IlepedHs BONPOCOB HA HK3aMEH, JOBEAECHHBIX J0 CBEACHUs
cryaenToB. CopepikaHue BOIIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3iIMUHBIM Pa3/ieiaM MpOrpaMMbl
C TeM, 4yToOBbI O0JIee MOJIHO OXBATUTh MaTepua y4eOHOM JUCHUIIIMHBIL.

B ayaurtopun, rae npoBOAUTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXOIUThCA HE
OoJiee AeCATH CTYJIEHTOB Ha OJHOIrO Ipenojaasatess. Ha moarotoBky orBera Ha OMIIET OTBOAMTCS
40 MUHYT.

ITpu npoBeeHUN MUCBMEHHOTO 3a4eTa Ha paboTy OTBOIUTCS 10 60 MUHYT.

Pe3ynbTar yCcTHOrO MM NUCBMEHHOTO SK3aMEHAa BbIpaXkaeTcsl OaiaMu.

Tunossle 3ananus, obecnednBarone Gopmuposanue komnereHuu OIIK-2 npencraBieHb

B TabmuIie 7.

Tabnuya 7. Pesynomamul 0ceoenus yueoHoil OucCyunIunbl, nodaexcaujue npogepke

bI€ JaHHBIC

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

- Ha3HA4Y€HHUe, YCTPOUCTBO
W TPHUHIUINBL  JIeUCTBUS
HU3MEPUTEITEHBIX
npuOOpOB.

Nuaukaropsl OcHoBHbIE MOKa3aTen OuneHouHbIe
HanmenoBanue AOCTHKEHH I OLIEHKH Pe3yJIbTaTOB cpeacrBa
KOMIIETeHIIUH o0yyeHus

OIIK-2: Cnocoben | OIIK-2.1: 3HaTh: Tunosble OLlEHOUHBIE
MIPOBOJUTD CocraBnsieT OTUETBl | - OCHOBHBIE  IOHSTHS, | MaTEPUAIIBI JUIS
Hay4HbIE 10 HAy4HO- 3aKOHBI u MOJIEJIM | YCTHOTO OIIpoca
UCCIIEIOBaHUS HCCIIEIOBATENIbCKON | MOJIEKYJISIPHO- (Bompocs! anst
¢buznveckux U | ACATEIbHOCTH, KMHETUYECKOU TEOPHH | JIOIyCKa -paszoei
JKMBEIX OOBEKTOB, | BKJIIOYAS aHAIU3 U CTPOEHUS BEUIECTBA; 5.1.);
CHUCTEM u | 00paboTKy - TEOPETHYECKHUE OCHOBBI | TUIIOBBIE OLIEHOYHBIE
MIPOLIECCOB, SKCIIEPUMEHTAJIBHBIX | MOJIEKYJISIPHOM ~ (U3UKU | MaTepHaIIbl IS
oOpabaTbiBaTh ¥ | pe3yJbTaToOB (TepMOAMHAMUKHI U | YCTHOTO OIIpoca
MIPEACTABIIATh CTaTUCTUYECKON U3uKH); | (BOIPOCHI 1Is
9KCIIEPUMEHTAIbH - OCHOBHBIE (PU3MUECKHUE | 3AIUUTHI -pazoen 5.2.);

TunoBwie OIleHOYHEBIE
MaTepUaJIbl K 3a4ETY
(pazoen 5.3.)

YMmerTh:

- HCITIOJIB30BaTh
HpI/IHHI/IHLI, METOAbI 158
3aKOHBI MOJIEKYJIIPHON

TunoBwie OIleHOYHEBIE
MaTepHuabl AJis
YCTHOTI'O OIpoca
(BompocCH! st
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busuKn TUTS
HCCIICIOBAHMS u
OOBSICHEHHS SIBIICHUI;

- paboTatb ¢ mpudbopamu u

JOITyCcKa

-pazoen 5.1.);
Turmossie OLIEHOYHBIE
MaTepuabl s

o0opyaoBaHuEM B | YCTHOTO Oompoca
buznveckoi (Bompocs! as
naboparopuu; 3aIUTHI

- UCIIONIL30BATh | -paszoden 5.2.);
pa3inyHbIe MEeTOUKU | TUTIOBBIE OLIEHOYHbIE
U3MEpeHUu U 0O0pabOTKU | MaTepHasbl K 3a4eTy
AKCIIEPUMEHTAJIbHBIX (pazoen 5.3.)
JTAHHBIX.

Baaners: TunoBble OLIEHOYHBIE

- METOJaMH TIOMCKa U
00paboTK  MH(pOPMALIUH
10 BOTIPOCaM Kypca;

- METoJaMH TPOBEICHUS

MaTepuabl s
YCTHOTO OIpoca
(Bompocs! A

JOTIyCKa -paszoer

HU3MEPEHHUI; 5.1.);
- MeromamMH  aHaiu3a | TUIOBBIC OICHOYHBIC
TEOPETUYECKUX U | MaTepUabl IS
IKCIIEPUMEHTATBHBIX YCTHOTO OTpoca
pe3ynbTaToOB u | (Bompocsl A
KOPPEKTHOM OIICHKH | 3alUTHI -pazoen 5.2.);
MOTPEIIHOCTH npu | TUmoBkIe OLIEHOYHBIE
NPOBEICHUN (DPU3MYECKOTO | MAaTepPHAJIbl K 3a4eTy
HKCIIEPUMEHTA. (pazoen 5.3.)
OIIK-2.2: Criocoben | 3HaTh - | TUIOBBIE OLIEHOYHEIE
MIPECTABIIATh OKCTIEpUMEHTAIBHEIE, MaTepHaIbl s
PE3yNbTaTHI TEOpeTUYECKHe U | YCTHOTO OIpoca
HCCIIEIOBATENIbCKOM | KOMIIBIOTEPHBIE ~ METOJbI | (BOIPOCHI JIs
NesITeIbHOCTH Ha HCCJICTOBAHMIA; JIOTIyCKa -paszoer
Hay4HBIX - COBPEMEHHOE COCTOsIHUE, | 5.1.);

KOH(epeHIHsIX, BO
BpeMs
MIPOMEKYTOUHBIX U
HTOTOBBIX
aTTecTalui

TEOpeTHUecKre padoThl U
pe3yJabTaThI
HKCIIEPUMEHTOB B 00beMe
JUCITUTLINHEL.

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

Ymern:

- MIPE/ICTaBIATh
pe3yJIbTaThI
HCCIIEN0BATENbCKON
JIESTEIIBHOCTH Ha HAYYHBIX
KOH(pEepeHIUsIX B paMKax
JTAHHOW JUCLUIUINHBL,

- peuiaTb 3agadyu 110
OCHOBHBIM pa3aciiamMm
Kypca;

- n3jiaratb OCHOBHBIC
KOHUICIIIUN

Tunosble OLIEHOUHBIE
MaTepHabl IS
YCTHOT'O OIIpoca
(Bompocs! amst
JIOIyCKa -paszoen
5.1.);

Tunosble OLIEHOUHBIE
MaTepHabl IS
YCTHOTO OIIpoca
(Bompocs! asst
3aIUTHI -pazden 5.2.);
TunoBwie OIleHOYHEBIE
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MOJICKYJIIPHOUN (DU3UKH.

MaTepualbl K 3a4eTy
(pazoen 5.3.)

Baagern:

- 3HAHWUSIMH TPOBOIUTH
pacueTsl u
(bopMyIUpPOBaTh BEIBOJIBI C
HCIOJIb30BaHHEM
pa3sMepHOCTEN

OCHOBHBIX U TIPOU3BOAHBIX
(U3HYECKUX BEIUYMH;

- MeTOJIaMU
CPaBHUTEIBHOTO aHAJM3a
TEOPETUUECKUX JaHHBIX U

TunoBble OLIEHOYHBIE
MaTepHaIbl s
YCTHOTO OIpoca
(Bompocs! as
JOTIyCKa -pa3zoein
5.1.);

TunoBble OLIEHOYHBIE
MaTepHaIbl s
YCTHOTO OIpoca
(Bompocs! ams
3aIIUTHI -pazoen 5.2.)

’

AJIsI HAYYHBIX pa6 OT.

SKCIICPUMCHTAJIbHBIX Tumnosesie OLCHOYHbIC
pe3ysbTaToB NIPU | MaTepPHaJIbl K 3a4€Ty
BBITIOJITHCHUH pacyeToB | (pazoen 5.3.)

MKC-3.1
CrnocobeH npernogaBaTh
¢bu3uKy B cpenHei
IIKOJIE U CTIEHATBHBIX
y4EOHBIX 3aBE/ICHUSX
Ha OCHOBE
MOJTYYSHHOTO
(byHIaMEHTAIEHOTO
oOpa3oBaHHs U
HAyYHOTO
MHUPOBO33PEHUS

3HATh: METOAMKY MPENOJaBaHUS
IIKOJIBHOTO Kypca (GU3HMKH TS
pELICHHUS 3a/1a4 10 MOJICKYJISIPHOM
(u3HKe HA YPOBHE, TOCTATOYHOM
IS TIpenoIaBaHus PU3UKU B
CpeAHEN WIKOJIE U CIEeIUATbHbBIX
y4eOHBIX 3aBEICHUSIX Ha OCHOBE
MOJYYEHHOTO (YHAaMEHTAILHOTO
00pa3oBaHUs U HAyYHOTO
MHUPOBO33PEHUS

Tunosble OLIEHOUHBIE
MaTtepHuabl sl YCTHOTO Ompoca
(paznmen 5.1.1.); TumoBbie
TECTOBBIE 3aaHus (pa3aen
5.2.3.); TUTIOBBIC OIICHOYHBIC
MaTepHaibl K SK3aMECHY
(pazmensr 5.3.1.-5.3.3.)

YMeeT: uznarath 3aKOHBI
MOJIEKYJISIPHOM (PM3UKU HA YPOBHE
HIKOJIBHOTO Kypca (PU3UKU U
o0ydJaTh pemath 3a1a9u
LIKOJIBHOTO YPOBHS. YMeeT
npenojaBaTh PU3UKY B CpeaHEH
IIKOJI€ U CTIELUAIbHBIX Y4eOHBIX
3aBEJICHUAX Ha OCHOBE
MOJTyYEHHOT0 (hyHIaMEHTAIbHOTO
o0Opa3oBaHMsl U HAYy4YHOIO
MHUPOBO33PEHUS

Tunosele oLleHOYHBIE
MaTepuaibl 411 YCTHOTO ONpoca
(pazmen 5.1.1.); TUTIOBBIE 3a1a4U
Ha perTuHr (pasznen 5.2.2.);
TUIIOBbIE OLICHOYHBIE
MaTepHalbl K KOHTPOJIBHOMN
pabore (pa3gen 5.2.1.)

Baageer: MeTonuKoi
MperoiaBaHus Kypca
MOJIEKYJISIPHOM (M3UKH B cpeiHen
IIKOJI€ U CTEUAIBbHBIX YYeOHBIX
3aBe/IEHUSAX Ha OCHOBE
MOJyYEHHOT0 ()yHIaMEHTAIbHOTO
o0Opa3oBaHHsl U HAYYHOTO
MHUPOBO33PEHUS

TunoBsle OIleHOYHEBIE
Marepuabl JJisl YCTHOTO ompoca
(paznen 5.1.1.); TUOBBIE
TECTOBBIE 3a7aHusl (pa3aen
5.2.3.); TUTIOBBIEC OIIEHOYHBIC
Marepuabl K 9K3aMEHY
(pazmener 5.3.1.-5.3.3.)
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Takum oOpa3oMm, BBHITIOJIHEHWE THIIOBBIX 3aJaHUN, TIPEACTABICHHBIX B pazfaene 5
«O1IeHOYHBIE MaTePUANTBI IS TEKYIIETO U PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUHOM
aTTEeCTAllMW» TIO3BOJHUT KPUTUYHO, OLEHHUTh CIIOCOOHOCTH HCIIOJIb30BaTh 0Aa30BbIC TEOPETHUECKUE
3HaHUS (QYHAAMEHTAIBHBIX pa3feyoB oOmeld U TEeopeTHUecKo (GU3MKM Ui  pPELICHUs
npodeccuonanbHbIX 3a1a4 (OI1K-2).

7. YueOHO-MeTOAMYECKOEe 00ecIeueHHue JUCIUIIINHBI

7.1. Hopmamueno-3akonooamenvHvle akmol

1. IIpukaz MunoOpHayku Poccum ot 07.08.2020 Ne§91 "OO yTBepKIaeHUU
(denepaabHOrO TOCYAApCTBEHHOTO O0pa30BaTEIbHOIO CTAaHIApTa BBICIIETO OOpa30BaHHS IO
HarnpaBieHuto moaroroBku 03.03.02 dusumka (ypoBeHb OakanaBpuata)" (3aperucTpupoBaHO B
Muntocte Poccun 24.08.2020 No 59412.

7.2. OcnogHas ntumepamypa
1. HukepoB B.A. ®usuka mist By30oB: Mexanuka u MonekyisipHas gu3uka [DIeKTpoHHBIN pecypce]:
yuebnuk/ HukepoB B.A.— DnekTpoH. TekcToBbie nanHbie.— M.: Jlamkos u K, 2019.— 136 c.—
Pexwum nocryna: http://www.iprbookshop.ru/85196.html.— 3BbC «IPRbooks»
2. KyspmmueBa B.A. Kypc neknuii mo obOmei ¢usuke. Yacte [. MonekynspHas ¢usuka u
MonekymsipHas pusuka [DnextponHslii pecype]/ Kyspmuuera B.A., [lonomopeB O.A.— DneKTpoH.
TEKCTOBbIE JaHHble.— M.: MoCKOBCKasi TOCyJapCTBEHHAs aKa/eMusl BOAHOro TpaHcnopra, 2016.—
107 c.— Pexum noctyna: http://www.iprbookshop.ru/65845.html.— 3BbC «IPRbooks»
3. MonexynsipHas (uU3MKa M MOJICKYIsIpHas (Qu3uka [DIeKTpoHHBIA pecypc|: mpaktukym/ M.A.
JIpikoB [U 1ap.].— DNEKTpOoH. 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. Monexynspnast ¢usuka. Yacts 1 [DnexTpoHHBIH pecypc]: yuebHOoe mocodue/
Kopsyn W.H.— OnekTpoH. TekcToBble AaHHble.— AsnMarbl: Ka3zaxckuil HalMOHaIbHBIN
YHUBEPCUTET UM. anb-Papaduy, 2014.— 92 c— Pexum JocTyma:
http://www.iprbookshop.ru/58713.html.— 9BC «IPRbooks»

7.3. Hononnumenvnas aumepamypa

. Kuxoun A K., Kukoun 1.K. Monekynsapnas ¢usuka. M. Hayka. 1976.

. MartseeB A. H. MonekynspHas ¢pusuka. M.: Beicias mkona. 1987.

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

4. YeproB A.T'., BopoOreB A.A. 3anaunuk no ¢usnke yuebHoe nocoodue 4-oe uznanue M.: Beicias

mKkoJja,1981.

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

6. P.®ecitnman, Plleiiton, M.Connc. ®eiinmanoBckue Jieknuu mo ¢usuke. Broim4. Kunerwnka.

Temnora. 3Byk. M. Mup.1977.

. P.B.Ilonb. MonekynsapHas ¢pusnka, akycTuka u yuenue o rerore. M.: Hayka. 1971.

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

9. Kacanaposa O.H., Matsees A.H., IloroB B.B. /mox o6meit pen. A.H. MareeeBa. Metoauka
peleHus 3a1a4 no MoJeKyisipHoi ¢pusuke. M.: uza-so MI'Y. 1982.

10. benonyukun B.E., 3aukun J[.A., [{unentox KO.M. Kypc o6mie#t ¢puzukn. OcHOBBI Gu3HKU. Yueo.
nocobue: a1 By3oB. B2 1. T.2. KBanroBas u craructuueckas ¢uzuka. Tepmoaunamuka /Ilox
pen. FO.M. ITunentoka.-2-e uzn., ucnp.-M.: DUSMATIIUT, 2007.-608 c. www/studentlibrary.ru.

11. CuByxun JI.B. O6uwmii kypc ¢pusuku: Yued.mocodue: s By30B. B 5 1. T.2. TepmoanHamuka u
MoJieKysipHas pusuka.-5-e uzj., ucnp.-M.: OUIMATIIUT, 2006.-544 c. www/studentlibrary.ru
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12. MonekynsipHas ¢usuka u TtepmoauHamuka.-M.. OUIMATIIUT, 2005. -208 c.
www/studentlibrary.ru.
13. HUpomoB M.E. 3amaum mno oOmeir ¢usuke: yd. mocob. Jus By30B. 8-¢ u3.-

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

14. N.E. HUponoB. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI: ydueOHOe mocobue.-4y u3na.-M.:
BMHOM. JIa6oparopus 3uanwuii, 2009.-207 c.

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

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

17. 1e63yxoBa WM.I'., AnekoB A.M. MonekynsapHas ¢u3uka. 3agauyHUK-TPAKTUKYM 1O OOIIei
¢dusuke. Yactpb 2. YuebHoe mocodue - Hampuuk: KbI'Y, 2017. — 120 c.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI01eMeHb, HCYPHAT)
OTtnenpHBIC CTATHH 110 JAHHOHN ITUCIUTUIMHE OIYOJIMKOBAHBI B PA3TUYHBIX (DU3MYECKHUX
KypHasax.

7.5. Onekmponnvie ucmounuxu ungopmayuu (Mumepnem-pecypcot)
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€, CnpaeovHble U NOUCKOBblE.
1. CnpaBounas npaBoBas cuctema «["apant». URL: http://www.garant.ru.
2. CmpaBounas npaBoBas cuctrema «Koncynprantllmtoc». URL: http://www. consultant.ru

IlepeueHb aKTyaJbHBIX JIEKTPOHHBIX HH(OPMAIMOHHBIX 023 TaHHBIX,
K KOTOPBIM obecrneyeH A0cTyn nojb3oBarenasam KBI'Y (2023-2024 yu.r.)

Ne | Haummeno- | Kparkas xapakrepucTuka | Anpec HaumeHoBanue YcaoBus
n/ BaHHUe caiita OpraHu3anuu- AOCTyNA
Il | 3JIeKTPOHHO- BJIa/IeJIbLIA;
ro pecypca PEKBHU3HUTBI
JA0Tr0BOpa
1. Hayunasi | Dnektp. 6ubanorexa http://eli 000 «HOb» [TonHpIit
3JIEKTPOHHA | HAyYHBIX MyOIMKaIUi - brary.ru JInuensnonunoe JOCTYI
1 0k0110 4000 NHOCTpaHHBIX U cornamenue Nel4830
oudamorexa | 3900 oTeuecTBEHHBIX ot 01.08.2014r.
(H9b Hay4HBIX JKYPHAJIOB, beccpounoe
PODPN) pedepatsl myommkaruii 20
TBIC. )KYPHAJIOB, & TAKXKe
ormcanus 1,5 MirH.
3apyOeKHBIX U POCCUMCKUX
nuccepranuit; 2800 pocc.
KYpHaJIOB Ha
0€e3BO3ME3IHON OCHOBE
2. IBC 13800 u3nanuii mo Bcem http://w | OOO «Koucynprant | IloaHblit
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http://www.isiknowledge.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/

«KoHcyabTa | 00nacTaM 3HAHUIA, ww.stud CTyJCHTa» JTOCTYT
HT BKurogaet 6omnee yem 12000 | medlib.r (r. Mockga) (peructpa
CTYyIeHTa» | yUeOHMKOB U Y4€OHBIX u Jorosop nus no IP-
noco6uit nis BO u CIIO, http://w Ne750KC/07-2022 ajpecam
864 HauMeHOBaHMI ww.med Ot 26.09.2022 1. KBbI'Y)
XKypHanoB u 917 collegeli AKTHUBEH 110
MOHOTpadwmii. b.ru 30.09.2023r.
«duektpon- | Kommekuus «Menununa http://w 000 [Tonnbii
Hasl (BO) I'SOTAP-Menua. ww.stud «ITonutexpecype» JTOCTYT
onosmoreka | Books in English (kauru vHa | medlib.r (r. Mockga) (peructpa
TeXHHYECKOT | aHTJIMHCKOM S3BIKE)» u [orosop nus no IP-
0 By3a» Ne849KC/03-2023 aapecam
ABbC ot 11.04.2023 1. KBI'Y)
«Koncyib- AKTHBEH J10
TAHT 19.04.2024r.
CTYJICHTA»)
IBC OnektponHble Bepcuu kHUr | https://e.l | OO0 «3bC JIAHb» [Homubii
«JIanp» BEIYILIUX U3/1aTEIbCTB anbook.c | (r. Canxr-IlerepOypr) | nocryn
yueOHOW 1 HAyYHOU om/ JoroBop (peructpa
JUTEPATYpPHI (B TOM YHCIIC Ne41EI1/223 uus no IP-
YHUBEPCUTETCKHUX ot 14.02.2023 r. azpecam
M31aTeNbCTB), TaK U AKTHUBEH 110 KBI'Y)
3JIEKTPOHHBIE BEPCUU 15.02.2024r.
MEePUOJNYECKUX U3aHUI 110
Pa3IUYHBIM 00IacTIM
3HAHUMU.
Hauuounans | O0beIMHEHHBII https://ru | ®I'BY «Poccuiickas Hoctyn ¢
Hast AJEKTPOHHBIN KaTanor sneb.ru/ rocyiapcTBeHHast ANEKTPOHH
JJIeKTPOH- | (GOHJOB POCCUMCKHUX OMOIMOTEKAY oro
Hasi OMOIMOTEK, COMEPIKAIITII Horosop YUTAIHHOT
oudamorexka | 4 331 542 >1eKTPOHHBIX Nel01/HOB/1666-11 0 3a1a
PI'b JTOKYMEHTOB ot 10.09.2020r. oubnmoTe
00pa3oBaTEeNBHOIO U beccpounslii ku KbI'Y
Hay4yHOT'0 XapakTepa 1o
pa3IMYHBIM OTPACISIM
3HaHUUI
IBC 107831 mybOnukauuid, B T.4.: | http://ipr 00O «An ITu Op [Tonnbrit
«(IPSMART | 19071 — yueOHbIX u3nanuii, | booksho Menua» JOCTYTI
» 6746 — Hay4HBIX U3/1aHUM, p.ru/ (r. Mocksa) (peructpa
700 xomnexnuii, 343 Horosop Ne75/EIl- | nus no IP-
xypHaia BAK, 2085 223 azpecam
ayJIMOU3/IaHNM. ot 23.03.2023 1. KBI'Y)
AKTHBEH J10
02.04.2024r.
IBC TemaTnyeckas KOJIIICKLIMS http://ipr 00O «Ain ITu Op [Tonnsbi
«IPSMART | «Pycckuit A3bIK Kak booksho Menna» JOCTYI
» MHOCTPAHHBIN» p.ru/ (r. Mocksa) (peructpa
(B0P PKHN) | U3paTenbckue KOMIEKINU: http://w | JloroBop Nel42/EIl- | uus no IP-
«3naroycr»; «Pycckuit WW.Ios- 223 aapecam
s13bIK. Kypeby; «Pycckuit edu.ru/ ot 18.05.2023 r. KBI'Y)

31K (Kypest YMK
«PyCCKUI S3BIK CErOAHSD» -

CPOK IpeI0CTaBICHUS
JUICH3UU:
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6 KHUT) ¢ 01.06.2023 mo
01.06.2024
8. IbC DIEKTPOHHBIE BEPCUU https://ur | OOO «DneKTpOHHOE [Tonusii
«lOpaiiT» | yueOHOH 1 HayIHOH ait.ru/ U3/1aTEIIbCTBO JOCTYII
aas CIIO | nurepaTypbl U34aTENBCTB FOPAMT» (r. (peructpa
«IOpaitt» s CI1IO u Mocksa) uus no IP-
3JIEKTPOHHBIE BEPCUU Horosop Ne305/EII- agpecam
NIEPUOANYECKUX U3AAHUM 110 223 KBI'Y)
pa3IUYHBIM 001aCTIM Ot 27.10.2022 1.
3HAHUH. AKTHUBEH 110
31.10.2023
9. IBC Onekrponusie Bepcun 8000 | https://ur | OO0 «nexrporHoe | Ilonnbrit
«lOpaiiT» | HauMeHOBaHUN y4eOHON U ait.ru/ U3aTEeIbCTBO JIOCTYTI
nas BO HAY4YHOU JIUTEPATyphl FOPAWT» (r. (peructpa
u3naTenasctB «HOpai» aist MockBa) nug no IP-
BO u snexktpoHHbIE BEpcUn Horosop Ned4/EIl- agpecam
MEPUOANYECKUAX U3TAHUH T10 223 KBI'Y)
pa3IUYHBIM 001aCTsIM Ot 16.02.2023 r.
3HaHUM. AxtuseH ¢ 01.03.2023
r.
1o 29.02.2024 r.
10.| Polpred.com | O630p CMMU Poccun u http://pol 00O «llonmnpen Hoctyn no
. HoBoctn. | 3apy6exss. [lomHbie TekeThl | pred.com CIIPABOYHUKUN 1P-
O030p + ananurtuka u3z 600 be3Bo3mesnHo (6e3 azpecam
CMMU. n3AaHuil no 53 oTpaciiam opuUIIUaTBEHOTO KbI'Y
Poccusi u JIOTOBOPA)
3apy0exbe
11.| Mpe3uaent- | bonee 500 000 http://w OI'bY ABTOpHU30
cKkast 3JEKTPOHHBIX JOKYMEHTOB | ww.prlib «IIpe3unentckas BAHHBIN
oudamoreka | 1o ucropun OTeuecTna, .Iu oubnmorexka um. b.H. | mocryn u3
um. b.H. poccuiickoit Enpiunay (r. CankT- | 6ubnmore
EabumnHa | rocy1apCTBEHHOCTH, [TerepOypr) K4 (ayn.
PYCCKOMY SI3BIKY U IIPaBy Coryamenue ot Nel 15,
15.11.2016r. 214)
beccpounsiit

7.6. Memoouueckue ykasanus no npoeeoeHuIo pa3nuyHulX Y4eOnblx 3aHAmull, K Kypcogomy
NPOEKMUPOBAHUIO U OPY2UM 8UOAM CAMOCMOAMENbHOU PAOOMbL

VYyeOHast paboTa Mo JUCIUIUIMHE COCTOUT U3 KOHTAKTHOW paboThl (JIEKUNHU, MPAKTUYECKUE
3aHATHUS) U CaMOCTOSITENbHON paboThl. COOTHOLICHNE JEKIIMOHHBIX, CEMHMHAPCKHX, J1a00paTOPHBIX
U TPAKTUYECKUX 3aHATUH K OOILIEMYy KOJMYECTBY YacOB COOTBETCTBYET Yy4eOHOMY IIJIaHy
Hanpasnenus 03.03.02 — @usuka, npopuinb «MeaunuHcKas GU3uKa.

Jis TOArOTOBKM K CEMHUHApPCKUM 3aHSTUSIM HEOOXOAMMO pacCMOTPETh KOHTPOJIbHbBIE
BOIIPOCHI, PH HEOOXOAUMOCTH OOPATUTHCS K PEKOMEHIyeMOM JInTepaType, 3anucaTh HEMOHATHbIE
MOMEHTHI B BOIIPOCAX JJIsl YACHEHUS UX Ha MPEJCTOSAIIEM 3aHATHH.

Memoouueckue YKA3aHusl K 1eKYUOHHbIM U NPAKMUYEeCKUM 3AHAMUAM

B cuctemy cpeacts oOydeHus AMCHUIUIMHBI «MosekynsipHas (pu3nka» BXOIAT Y4eOHHKH,
yueOHble MocoOus, Kypc JIEKLUH, MPOrpaMMHOE M KOMIIBIOTEpHOE obecreueHue, oOpasyroiiue
€/IMHYI0 KOMIUIEKCHYIO CpeJly, TO3BOJISIOIIYIO IOCTUTaTh IOCTaBJIEHHBIX Liesell 00ydeHusI.
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OCHOBHBIE KOMIIOHEHTHI CHUCTEMBI CPEJICTB OOYYEHHUs AUCLUIUIMHE: YUeOHHMKH, ydyeOHbIe U
yueOHO-MeToInYecKrue MocoOus Mo pasfenaM AUCHUIUTMHBL [IporpamMMmHble MaTepuaibl IJis
MONJEPKKHU TPEINOJIaBaHUs, HCIOJb3yeMble B IIPOLECCE CAMOCTOSITENIbHON pabOThl CTYICHTOB,
ydaeOHOe TporpaMMHoOe o0ecriedeHue (3JIEKTPOHHBIN YICOHHK, KOMITBIOTEPHBIC TECTHI U . ).

CpenctBa TeleKOMMYHUKAaUKA (B TpOIECCE CaMOCTOSITENIBHONM pabOThl  CTYAEHTOB),
oOecrieunBaroIIne JOCTYMHOCT, WH(GOpMaluu A CTYJEHTOB, BOBJEUYEHHOCTb HMX B ydeOHOE
B3aMMO/ICUCTBHE, UCIOJIb30BaHKE pecypcoB JokaibHOUM cetu KBI'Y u UHTepHer.

Kommnbrotepnsie kinaccel MHCTUTYTa (PU3UKK U MAaTEMAaTHKH, JIEKTPOHHBIE 3aJIbI ONOINOTEKN
u NMurepuer-uentpa KbI'Y.

Opranu3anroHHBIME (popMaMU TPOBEICHHSI AyAUTOPHBIX 3aHATUH O JUCUUIUINHE SIBIISIOTCS
JIEKLUH, IPAKTUYECKUE 3aHATHSL.

OcHOBHasi AMJAKTHYECKasl IENb JIEKIUH - (OPMUPOBAHUE OPHEHTHUPOBOYHOM OCHOBBI IS
MOCNEAYIOIET0 YCBOGHUSl CTyIAEHTaMHM YydeOHOro wmarepuana. JIeKius BBINOJHAET Hay4yHbIE,
BOCIHUTATEIbHBIE W  MHUPOBO33pEHYECKHE  (GYHKIUHM, SIBISIOTCS  METOAOJOTMYECKOH U
OpPraHU3aI[MIOHHON OCHOBOM /JIsi CaMOCTOSITENbHBIX 3aHSATUH, PACKPHIBACT MOHATUWHBIN ammapaT
JTUCIUILIMHBI, TPOOJIEMBI, JOTHKY, AT LIETbHOE MPEJICTaBICHHE O IMPEAMETe, MOKa3bIBas €ro
MECTO B CHCTEME HayKH, CBsI3b C POACTBEHHBIMH JUCHUIUIMHAMHU, MPOOYKIAeT HHTEpeC K
npeaMeTy, pa3BuBaeT NpodeccuoHaIbHbIe HHTEPECHL.

CopnepxaHue JEKUUI YCTaHABJIMBAETCS HAa OCHOBE paboyeill NporpamMmbl JHUCHUIUIMHBIL.
KonkpeTHoe conepikaHue JEKUMH BKIIOYAET OCBEUICHHE 3a/ady, METOJOB M YCIEXOB HayKH,
OCBEILIEHUE IyTeH HAy4YHBIX W3bICKAHUMN, aHAIM3 HUCTOPUYECKUX SIBICHUN; KPUTHKY M HAyYHYIO
OLICHKY COCTOSIHUSI TEOPUH U MTPAKTHKHU.

B nexumsx mpenojaBareib, HapsSAy € CHCTEMAaTHYECKUM H3JIOKEHHEM (DyHIaMEeHTaIbHBIX
OCHOB HayKH, BBICKA3bIBa€T CBOM Hay4yHbIE HJIEHU, CBOE€ OTHOLIEHHME K IPEIMETYy U3y4eHUs, CBOE
TBOPYECKOE MIOHUMAHUE €T0 CYIIHOCTH U MePCIeKTHB pa3BuThs. [loaroroska k nexuuu tpedyer

€aMoro TIIATEIHHOr0 0TOOpa MaTepuana, MPUBJICUEHHUS SIPKUX U BBIPA3UTEIbHBIX IPHUMEPOB.
Ot nexuuu Tpebyercss Takke, 4TOObI OHA BO30OYXKIana W HAMpapisiia CaMOCTOSITEIbHYIO MbIC-
JUTEIbHYIO 1eATENIbHOCTh CTY/IEHTOB, (JOPMHUPOBAia UX MUPOBO33pEHHE.

Ha nexmum ot npenogasarens TpeOyeTcsl B IONOJIHEHUE K 3HAHUSAM U IPOQPECCHOHATBHOMY
OTIBITY HIMPOKAas APYAMIIMS, JOTUKA apryMEHTAalld, YBIEYEHHOCTh CBOEH 00JIACThIO 3HAHUHA U
BHYTPEHHSIs NOTPEOHOCTh 3a)KeuUb €10 CBOMX MJIAQJIUIMX KOJUIET - CTYJAEHTOB. A 3TO 3HA4YMUT, YTO
JIEKTOPY HEOOXO0/IMMO BO3/I€CTBOBATh HE TOJIBKO HAa pa3yM, HO U Ha YyBCTBAa CBOUX CIIyIIATENEH.

Kaxxnas nekuust TpedyeT Takoro mocTpoOeHusi, 4TOObI CTYAEHTHI MOTJIM KOHCIIEKTUPOBATh €€ B
BUJIE YETKO OrPaHWYEHHBIX, IOCJIEJOBATEIbHBIX M B3aMMOCBSI3aHHBIX IIOJIO)KEHUHM, TE3HCOB C
BBIBOJIAaMU M 3aKIIOUYEHUSIMU. Bce oThenbHble JIEKIMH JIEKIIMOHHOTO Kypca TpeOyIoT, MOATOMY
B3aMMOCBS3H, TOCJIEI0BAaTEIbHOCTH U eauHCTBa 1enu. CyIIeCTBEHHO Ba)KHOM SIBIISIETCS CBA3b
JIEKIIMOHHOTO MaTepuaia ¢ APYyruMU KypcaMu U BUJAMU O0yUeHUSI.

Ha BBOAHOHN JEKIMU yCTaHABIMBACTCS CBS3b JIEKIIMOHHOTO MarepHaia ¢ y4yeOHHKaMu U
yueOHbIMH TTocoOusMu. Popma H3I0KEHHs ONpeAessieTcss MHIMBUAYAIbHBIMA OCOOEHHOCTSIMH,
METOAMYECKON MOJrOTOBIEHHOCTBIO, MEAArorMueckor KBalu(UKaAIMed MpernojaBarens, a Takke
COJIepKaHUEM U 3aJjauaMy JIEKIMH, HATMYUEeM HarJIIHBIX MOCOOHH, CTeNeHbI0 TOATrOTOBICHHOCTH
cTyaeHToB. Ha 3aKitounTenbHOM JIEKIMU MOJBOAATCS UTOTM paboThl O BCEMY KYypCy, BHUMAaHUE
CTYJIEHTOB OOpallaloT Ha MPAKTUYECKYI0 pealn3aldi0 TOJYyYEHHBIX 3HAHUH, PEKOMEHIYIOT
JUTEpaTypy Ul JaIbHEUIIEro U3yuyeHus pa3InyHbIX MPoOIeM B TaHHOM 00JIaCTH HAyKH.

MeTtoauuecku JIEKIUs JOKHA ObITh HA COBPEMEHHOM YPOBHE HAayKH, MMEThb 3aKOHYEHHBIN
XapaKTep OCBEUICHMsI ONPEIEeNIEHHON TeMbl, 00JagaTh CHUJIOW JIOTMYECKON apryMeHTaluu,
COJIep’KaTh XOPOILIO MPOJyMaHHbIE WJUIIOCTPUPOBAHHBIE NpPHUMEPHI, J1aBaTh HalpaBieHHE s
CaMOCTOSITENIbHOM paboOThl CTYAEHTOB; OBITH JOCTYIMHOM Ui BOCHPUATUS COOTBETCTBYIOLIEH
ayIUTOPHUEN.

[Tox 1OCTYMHOCTBIO JIEKIIUHU TIOHMMAETCS OOpallleHHe K TPaHULE BBICIINX MHTEIICKTYAIbHBIX
BO3MOXKHOCTEH CTy/neHTOB. JIeKTOpy He cieyeT OpueHTHPOBATHCS KaK Ha cabo MOJArOTOBICHHBIX
CTYACHTOB, TaK M Ha 0CO00 OJApEHHBIX CTYAEHTOB. OpUEHTHPOM JOJKHBI OBITH CTYAEHTHI,

yCIICBAOMMUEC 110 JAHHOMY MMPEAMCTY, IPCACTABJIAIONINC OCHOBHOM COCTaB JICKIIUOHHBIX IIOTOKOB.
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[enarornueckas 3pPeKTUBHOCTD JEKIHA, IO JAHHOMY KYpCY YCUIIMBAETCS Ha MPAKTHUYECKUX
3aHATHAX.

[IpenogaBareny JOKEH MPOBOJAUTH 3aHATHS B MOATOTOBIEHHOM Ui 3TOro ayauropuu. OH
JIOJKEH OBITh MOJATOTOBJIEH K 3aHATHIO, UMETh IUIaH MJIM KOHCHEKT JICKIHH.

B JIeKMOHHOM ayaUTOpUHU IPENOAABATENb JOJDKEH I10Jb30BaThCS JOCKOW Ui M3JIOKEHUS
MaTepHala, ONMCAaHUs CXEM, PUCYHKOB, TaOmuil. 1o BO3MOXHOCTH HEOOXOAMMO HCIOJIb30BAHUE
HarJSIHBIX TIOCOOMIA U ayinoBH3yanbHbIX cpeacts, MKT.

[lpenonaBatens JOMDKEH OBITH  JpyXemroOeH K  crygeHTaM. OH  JIOJDKeH  OBITh
TpeOOBaTEIIbHBIM HE TOJBKO K CTYICHTaM, HO U K caMOMy ce0e, TeM CaMbIM 3aBOEBBIBAs Y
CTYJECHTOB aBTOPUTET U YBaXKCHHUE.

Marepran JOJDKEH JIOTMYECKH IIOCIEIOBATEIBHO WM3JIaraTbCd M COJIEPIKATh DJICMEHTHI
HOBM3HBI. Peub 1ODKHA OBITH MpPAaBUIBHOM M TOYHOM. TemMn uTeHMs JEKUMU JOJDKEH ObITh
€CTECTBEHHBIM. JIEKTOp IOJDKEH IOMOYb CTYACHTaM IIOHATH JIOTUKY IIOCTPOEHUS KOHKPETHOIO
y4eOHOro Marepuaina, BbIISJIATh IJIaBHOE M 00pallaTh BHUMAaHUE CTYJICHTOB Ha (PU3MUECKUI CMBICIT
MOJTy9aeMBbIX Pe3yJIbTaTOB M (PU3HMUECKUX BEINYHH.

[IpenonaBatenb AOKEH:

- TPEIOCTaBUTH CTYAEHTAM HMCTOYHUKH OMOJHUTEIBHONH WH(POpPMALUU IO JUCHUILIIHE,
JUTEpATypy Leseco00pa3Ho JeTUTh HA OCHOBHYIO U JIONOJHUTEIbHYIO;

- IOOUIPATH BOIPOCHI OT CTYJEHTOB U TPAMOTHO OTBEYATh HA 3TH BOIPOCHI.

- paboTaTth Haj yriayOJleHHEM M 3aKpelyIeHHMEeM JIEKIIMOHHOIO MaTepuala, MOJydeHUEeM
CTYJEHTaMH YMEHHI U HAaBbIKOB, IPEAYCMOTPEHHBIX Y4EOHOI MpOrpaMMoN.

Ilepen Tem, kak HayaTb pEUICHME 3aJad HA IPAKTUYECKOM 3aHATHUM B ayIUTOPHH,
HE00XO0IMMO TIPOBECTH OTPOC IO AAHHOW T€Me, BHIIMHACATHh CO CTYJEHTAMHU Ha JJOCKE HEOOXOMMBbIe
(bopMyIbl, pa3bsICHUTh UX CYTh, PA3MEPHOCTHU BEIUYHH, U TOJIBKO 3aT€M HAUWHATh PEIICHUE 3a/1a4.
Oco0oe BHHMMAaHME CIEIYET YAEIUTb (QPU3NYECKOMY CMBICIY M Pa3MEPHOCTHU IOJyYEHHBIX
pE3yJIbTaTOB.

Memoouueckue ykazanus Kk camocmoamenbHol pabome cmyoeHmos

VYcnemHoe 0cBOGHUE AUCHUILIMHBI MPEANOIaraeT akTUBHOE, TBOPUYECKOE Y4acTHE CTYAEHTa
NyTeM IUIAaHOMEPHOM IIOBCEIHEBHOM paboThl. l3yueHue NUCUUIUIMHBI ClIEAyeT HauyuHaTh C
popabOTKU MpOrpaMMbl JUCHUILIMHBL, yaemsisi oco00e BHUMAaHME LM U 3a/ladaM, CTPYKType U
COJIEpXKAHUIO Kypca, padoTe ¢ KOHCHEKTOM JICKIIUW, Y4EOHBIMH TMOCOOUSIMU TIO JTUCIUILIHHE.
HeobOxonnMo nmpocMoTpeTh KOHCIEKT (y4eOHMKH, MOcoOus, JEMOHCTPALMOHHbIE TPUMEPH] U T.1.)
Cpa3y Mocjie 3aHSITUH, OTMETHUTh MaTepuajl, KOTOPBHIM BbI3bIBA€T 3aTPYJHEHHS ISl MOHMMAHUS,
NOMBITATHCSl HANUTH OTBEThl HA 3aTPYAHUTEIbHBIE BOIPOCHL, HCIOJIB3YSd PEKOMEHAYEMYIO
autepatypy. Ecnmm  caMocTosITeIbHO HE  yHaloch pa3o0paThCsi B MaTepualie, HYXHO
chopMyIHpPOBaTh BONPOCHI M OOPAaTUTHCS 3a MOMOLIBIO K MPENOAaBaTENI0 Ha KOHCYIbTALUN WU
Omwkaiield JieKuuMu (MPakTUYECKOM 3aHATUH). PeryiasipHO OTBOAMTH BpeMs JUIsl MOBTOPEHUS
IIPONJEHHOIO MaTepuasa, IpoBepsis CBOU 3HaHUS, yMEHHsI U HABBIKU 11O KOHTPOJIBHBIM BOIIPOCAM.

CamocrosrenbHas pabora cryaeHta (CPC) mnpu npoxoxXIeHHMM AMCHUIUIMHBI JIOJDKHA
3aHMMaTh OJHO M3 BEIYIIMX MECT B Y4eOHOH JesaTeIbHOCTH CTyAeHToB. OHa [o/kKHa OBbITh
OCO3HaHa CTYAEHTaMU Kak CBOOOJHAas Mo BbIOOPY, BHYTPEHHE MOTHMBHUPOBAHHAS JAESTEIbHOCTb.
Hanmuuue camocTosTensHOM paboOThl CTYIEHTOB SIBISIETCA OJHMM W3 BaKHEHIIMX CpPEICTB
dbopMupOBaHUs CIIOCOOHOCTEH CAMOCTOATEIBHO J100BIBaTh, MepepadaThiBaTh W IMPAKTUUYECKU
NPUMEHSTh 3HaHUsA. B pe3ynpTaTe NPOUCXOOUT OrpaHHuYEHUE OOBACHAOMEH (QyHKIUU
npenojaBaresisi, Nepexo] OT OMHCATEeNbHOTO OOBSICHEHHS K Jl0Ka3aTeabHOMY, (OpMHUpOBaHUE
TBOpueckoro wmblnuieHus. CamocrosTenbHas padboTa MpeArnojaraeT OCO3HAaHUE IIeNId CBOEH
NeSITeIbHOCTH, NPUHATHE Y4eOHOHM 3a/au, NMpHUIaHUe e JIMYHOTO CMBICIA, CAaMOOPTraHU3aIMIo B
pacrpesiesieHuH y4eOHbIX JIeiCTBUI BO BpeMEHH, CAMOKOHTPOJIb B X BBIIIOJIHEHUH U JIP.

CamocrosTenbHas paboTa CTYACHTOB IPH NPOXOKICHWU JUCHMIUIMHBI HMEET IEJIbI0
BbIpabOTaTh y CTYAECHTOB HAaBBIKM aHalM3a JII0OOOW NpeaMETHOW OO0NacTH, 3aJ0XKHUTh OCHOBBI
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CaMOOPTaHU3aIMN U CAMOBOCIIUTAHHS C TeM, YTOOBI IPUBUTh YMEHHE B JaJbHEUIIEM HEIPEPHIBHO
MOBBIIIATH CBOIO KBATH(PUKALIUIO.

Heo0xoauMo mepeBecTH CTYACHTAa M3 MACCHBHOTO IMOTPEOUTENss 3HAHMW B aKTHBHOTO HX
TBOpIA, yMEIOUIero chopMyIHpOBaTh MPOOIEMy, NPOAHATM3UPOBATh NMYTH €€ pEIICHUs, HaUTH
ONTUMAJILHBIA PE3yNbTaT W JIOKa3aTh €ro NpaBMWIIBHOCTh. CamocTosTeNnbHas paboTa CTYACHTOB
SBIISICTCS HE MPOCTO BAXKHOH (popmMoii 00pa3oBaTeIbHOTO Mpoliecca, a A0JDKHA CTaTh €r0 OCHOBOM.

B opranuzanuu caMoCTOSITENIbHON PabOThI CTYACHTOB JOJIKHBI COUETATHCS JBa OCHOBHBIX
HaIpaBJICHUS:

- camocTosTellbHasg pabdoTa B MPOLECCe JEKIUOHHBIX M MPAKTHUYECKUX 3aHITHH, OMUpParo-
niasicss Ha WCIOJIb30BaHWE METOAMK U (OpM, CHOCOOHBIX 00ECHEeYUTh BBICOKUN YPOBEHb CaMO-
CTOATEIBHOCTHU CTYJCHTOB U yIy4IIEHUE KaueCTBa MOJTOTOBKH;

- caMocCTosATeNbHas paboTa BO BHEAYAMTOPHOE BpPEMs, OCHOBHAS I€JIb KOTOPOH - HAy4YHTh
CTYZICHTa OCMBICIIEHHO M CaMOCTOSTEIIbHO paboTaTh CHayana ¢ y4yeOHbIM MaTepHalIOM, 3aTEM C
HayyHOU wHpopMmanmei, chopMHUpOBaTh Yy CTyJAEHTa COOCTBEHHOE MHEHUE TIpU pPEIICHUU
IIOCTaBJICHHBIX MPOOJIEMHBIX BOIIPOCOB U 3ajau.

Jlis camocTosTeNnbHOM pabOThI CTYIEHTaM IPEIaratoTcsl yueOHble T0coOUs K MPAaKTUYECKUM
3aHSITUSIM.

B mpomecce camoctosiTenbHON pabOThl CTYACHTaM PEKOMEHIYeTCs aKTUBHO paboTaTth C
umeroumucs B oubnanoreke KbI'Y yueOHuKaMu 1 yueOHBIMU TOCOOHSIMH, KaK OyMa)XHbIMHU, TaK U
9NEeKTpOHHBIMU. [IOCKONBKY OCHOBHAs 3a/aya JUCIUILIMHBI, KaK U JI000W APYrol AUCIMILTUHBL,
3aKiIo4aeTcss B POPMHUPOBAHUU CIICLUATICTA, CIIOCOOHOTO K CaMOPa3BUTHUIO, caM0o00pa30BaHUIO,
WHHOBAIIMOHHOM N1eATEIbHOCTH, HEOOXOAMMO IMEPEBECTH CTYACHTAa M3 MAaCCUBHOTO MOTpeOUTENs
3HaHUH B aKTUBHOTO MX TBOPIIA, YMEIOLIETO CPOPMYINPOBATH TPOOIeMy, IPOAHATH3HPOBATh MTyTH
€€ pelIeHMs, HAWTU ONTHMAaJbHBIA Pe3yJabTaT M J0Ka3aTh €ro MpaBHIIBHOCTb. CaMocCTOsITeNbHAs
paboTa CTYAEHTOB JOKHA CTaTh OCHOBOW 00pa30BaTeNbHOrO Mpoliecca.

['maBHOE B cTpaTernyeckoil JIMHUM OpPraHU3allid CaMOCTOSITENIbHON paboThl CTYAEHTOB NPU
IPOXOXKACHUN AUCLMILIMHBI 3aKJIFOYAETCs] HE B ONTUMMU3ALMU €€ OTAEIbHBIX BUJOB, a B CO3/IaHUU
YCIIOBUM BBICOKON aKTHBHOCTH, CAMOCTOSITEIbHOCTU M OTBETCTBEHHOCTH CTY/IEHTOB B ayJIUTOPUU U
BHE €€ B X0/I€ BCEX BUI0B yUeOHO! JAEATEIbHOCTH.

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

[lepBblif - 3TO yBeNMYEHHME DPOJIM CAMOCTOSATENBHOM pabOThI B Ipolecce JIEKIMOHHBIX,
IIPAKTUYECKUX 3aHATHNA. BTOpOH - NOBBINIEHHE AKTUBHOCTU CTYIEHTOB IIO BCEM HAlpPaBICHUAIM
CaMOCTOSITENIbHOW paboThl BO BHeayAuTOpHOe Bpems. Pemaromas ponas B opranuzamuu CPC
NPUHAUICKUT MPernojaBaTeslo, KOTOPbIM J0KeH padoTaThb HE CO CTYIEHTOM «BOOOHIE», a C
KOHKPETHOH JINYHOCTBIO, C €€ CHJIBHBIMU M CJa0bIMU CTOpPOHaMH, WHJMBUIYaIbHBIMU
CIIOCOOHOCTSIMU M HAKJIIOHHOCTSIMU.

UToOBI pa3BUThH MOJIOKHUTEIILHOE OTHOIIIEHUE CTYJeHTOB K BHeayauTopHoit CPC, cnemayer Ha
KaXKJOM €€ 3Tare pa3bsACHATD LM padoThl, KOHTPOJIUPOBATH MOHUMAHUE ITUX LIE€JeH CTyIeHTaMH,
MOCTENIEHHO (POPMUPYS Y HUX YMEHHE CaMOCTOSTENbHON TOCTAHOBKY 3aJ]a4ui U BIOOPA LIEIH.

BrimonHnenue KOpoTkod (5 MHH.) caMOCTOATEIbHOW pa0dOThI Ha JIEKIMU C MPOBEPKOU pe-
3yJIbTATOB IpEroiaBaTesieM MpuyyaeT CTYJCHTOB OoJiee TIy0OKO ycBauBaTh U3y4aeMblil MaTepua,
MEHSIET Y CTYACHTOB OTHOIIEHHE K JIeKIHSIM, TaK Kak 0e3 MOHMMaHHs TEOpUH IMpeaMeTa TPYAHO
paccuMThIBaTh Ha YCIEX B PEUIEHUM 3aJadyd. OTO YJIydllaeT IMOCEIAeMOCTh JIEKIMOHHBIX U
IIPAKTUYECKUX 3aHATHUI.

Pa3zpaboTka KOMIUIEKca METOAMYECKOro obecreyeHus y4eOHOro mpoiecca 1Mo JUCIUIUINHE
ABJISIETCS BAKHEHIINM yCI0BHEM 3(PPEKTUBHOCTH CAMOCTOATEIbHONU paboThl cTyAeHTOB. K Takomy
KOMIUIEKCY OTHOCSITCS TEKCThl JIeKIUH, Y4eOHMKM M YydeOHble MOCOOMs, MaTepuaibl Ui
KOMIIBIOTEPHOT'O TECTOBOTO KOHTPOJS. DTO MO3BOJIAET OPraHM30BaTh MpobjIeMHOe o0yueHue, B
KOTOPOM CTYJIEHT SIBJISIETCS] pAaBHONPABHBIM YYaCTHUKOM y4e€OHOI0 Ipolecca.
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Pe3ynbTaTUBHOCTh CaMOCTOSITENIHOW pabOThl CTYJEHTOB BO MHOTOM OIpEAeseTcs
HaJIMYMEM aKTHBHBIX METOJOB €€ KOHTpous. lIpu mpoxokaeHuu IUCLMILIMHBI MCIOJIb3YHOTCS
CJIEYIOLIME BUIBI KOHTPOJIA:

- BXOI[HOﬁ KOHTPOJIb 3HAHWH U YMeHI/Iﬁ CTYACHTOB B HA4YAJIC MMPOXOXKACHUA JUCHUIIINHEI]

- TEKYIIUH KOHTPOJIb, TO €CTh PETYJSPHOE OTCICKHBAHUE YPOBHS YCBOECHMS MaTepuaia Ha
JEKLIUOHHBIX, IPAKTUYECKHUX 3aHATUSX;

- IPOMEKYTOUYHBIN KOHTPOJIb [0 OKOHYAHWUU U3YyYEHUs pa3zielia Kypca;

- CAMOKOHTPOJIb, OCYIIIECTBIISIEMBIN CTYIE€HTOM B IIPOLIECCE U3YUEHUS AUCIUILIUHBI

- IIpU TIOJrOTOBKE K KOHTPOJIbHBIM MEPONPUSATHUSAM;

- ITOTOBBIN KOHTPOJIb ITIO JUCHHUIIIIMHC B BUAC 9K3aMCHA.

Memoouueckue pekomenoauuu no u3y4eHuI0 OUCYUNIUHBL 015 00YYAIOUWUXCA

[Ipuctynas kK H3y4eHUIO TUCIHUIUIMHBI, OOydaromeMmycsi HEO0OXOJUMO O3HAKOMHTHCS C
TEMAaTUYECKHUM IJIAHOM 3aHATHUM, CIUCKOM PEKOMEHAOBaHHOW yueOHOU nuTepaTypsl. Heobxoamnmo
VSICHUTD IOCJIEIOBATEILHOCTD BBIMOJHEHHS] MHANBUAYAIbHBIX YUeOHBIX 33/1aHUM, 3aHECTH B CBOIO
pabodyro TeTpajb TEMBI U CPOKH IPOBEICHHUS CEMHUHAPOB, HAMMCAHUS YYCOHBIX M TBOPUYECKUX
pabot. [Ipu u3ydeHun AUCHUIUIMHBI CTYIEHThI: U3Y4al0T PEKOMEHOBAHHYIO YYEOHYIO i HAYYHYIO
JTUTEpaTypy; MTHUIIYT KOHTPOJBHBIC pPAa0OTHI, TOTOBSAT JOMAIllHEE 3aJaHHe M COOOIICHHS K
MPAKTUYECKUM 3aHATUSM; BBIIOJHSIOT CaMOCTOSITENbHYIO padoTy, y4acTBYIOT IpPH MPOBEICHUU
MPaKTUYECKUX 3aJaHHi. YPOBEHb U TIIIyOMHA YCBOCHHS AUCIUIUIMHBI 3aBUCAT OT AKTUBHOU U
CUCTEeMAaTUYECKON palbOThl Ha JEKIUSAX, U3YyYCHHS PEKOMEHIOBAHHOW JUTEPATyphl, BHIIOIHEHUS
KOHTPOJIBHBIX MMChMEHHBIX 3aaHHI

Kypc wusyuaercss Ha nekuusix, ceMHHapax, MPU CAMOCTOSTEIbHOM WM WHIUBHIYaJTbHOU
pabore cryneHToB. CTyIEHT JUIsl HOJHOTO OCBOEHUSI MaTepHalla He JIOJDKEH MPOIyCcKaTh 3aHATUS U
aKTHUBHO Yy4YacCTBOBaTh B y4eOHOM mporecce. JIEKIMU BKIIIOYAIOT BCE TEMbl B COOTBETCTBUH C
MPOrpaMMOil TOJATOTOBKU MO JaHHOW aucuuruinge. [[ins MmakcuManbHOU 3P PEKTUBHOCTH W3YUECHUS
HEOOXOIMMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIIMH, 3HaTh PEKOMEHIYEeMYIO IIperojiaBaTresieM
JAUTEpaTypy, TMO3BOJSIONIYIO MAOMOJHUTh 3HAHHWS W Jy4lle TMOATOTOBUTHCS K CEMHHAPCKUM
3aHSTHUSAM.

B cooTBeTcTBUU ¢ yueOHBIM MIAHOM Ha KXY TEMY BBIJEIIEHO HEOOXOAMMOE KOJIUYECTBO
YaCOB CEMHHAPCKUX 3aHATHUM, KOTOpbIE TIPOBOISATCS B COOTBETCTBHHM C  BOIPOCAMH,
PEKOMEH/IOBAaHHBIMA K HW3YYEHHMIO MO TeMaM AUCHUIUIMHBL. CTYIEHTHl JOJKHBI PEryIspHO
TOTOBHUTHCS K CEMUHAPCKUM 3aHSTUSIM U Y4aCTBOBATh B OOCYKJIEHUH BOMPOCOB. [Ipu moaroroBke k
3aHIATHUSIM CIIEJlyeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIMH W PEKOMEHJIOBAaHHOW ITUTEPaTypOM.
TemaTuyeckuii TUIaH JUCHUIUIMHBI, Y4€OHO-METOJMYECKHE MaTepuajbl, a TaKXKe CIHUCOK
PEKOMEHI0BAaHHOM JTUTEepaTyphl IPUBEICHBI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu pabome HA0 KOHCHEKMOM 60 8peMA NPOCEOEHU NeKUUU

Bo Bpems NeKIMOHHBIX 3aHATUN HEOOXOIUMO KOHCIIEKTHPOBaTh yuyeOHbINM MaTtepuan. Jls
TOTO0 HUCHONB3YIOTCS OOIME€ W YTBEpAMBIIMECS B TMPAKTUKE TMpaBWia, ¢  PHEMbI
KOHCIIEKTUPOBAHHUS JICKITUH:

KoncnektupoBanue ekl Benercs B CHEUUAIbHO OTBEAEHHOM Il 3TOro TEeTpajH,
KaKIbIH JINCT KOTOPOU JIOJDKEH UMETh TOJIs, Ha KOTOPBIX JENIAI0TCS TIOMETKU U3 PEKOMEH/I0BAaHHOU
JUTEPaTyphl, TOMOJHSAIONIME MaTepHall MPOCIYLIIAHHON JEeKUWH, a TaKXKe MOJIYEPKUBAIOIINE
0COOYIO B&KHOCTh T€X WJIM WHBIX TEOPETUUECKHUX MOTOKEHHUH.

[lenecooOpa3Ho 3amuchIBaTh TEMY M IUTAH JICKIMI, PEKOMEHIYEMYIO JINTEPaTypy K TeMe.
3anucu pa3fenoB JIEKIIUU JOJDKHBI MMETh 3aroJIOBKH, IOA3arojOBKH, KpacHbIE CTpPOKHU. Jliis
BBIJICJICHUS] Pa3/eoB, BBIBOJIOB, OINPEICICHHUIN, OCHOBHBIX HJEH MOXHO HCIOJIb30BaTh LIBETHBIC
KapaHJany 1 (JIoMacTephl.

HazBanHble B NEKIMU CCHUIKM Ha TIEPBOMCTOYHUKU HAJ0 MOMETUTH Ha MOJSAX, YTOOBI MpU
CaMOCTOSITEIbHOW pa0oTe HaWTH W BOHCATh HWX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCS
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OTpeficNieHUs] TOHATUH, KAaTeropum u 3akoHbl. OcTanbHOE JOHKHO OBITh 3alHMCaHO CBOUMHU
CJIOBaMH.

KaxxnoMmy crymeHTy He0OX0IMMO BBIPaOOTATh M HCIIONIH30BATh JOMYCTHMbBIE COKPAIICHUS
HauboJsee pacnpOCTPAaHEHHBIX TEPMUHOB U MOHITHA.

Memoouueckue pekomenoayuu no n0O20MOBKe K CEMUHAPCKUM 3AHAMUAM

CeMuHappl — COCTaBHas 4YacTh Y4eOHOro Tmpolecca, rpynmnoBas ¢GopMa 3aHATHH Tpu
AKTHBHOM YYacTHUH CTyAeHTOB. CeMHUHaphl CIIOCOOCTBYIOT YIUIYOJICHHOMY H3Y4YEHHIO Hambosee
CIIOXHBIX TPOOJIEM HAyKH U CIY)KAT OCHOBHOH (hOpMOI MOJBEIEHUS UTOTOB CaAMOCTOSITEIBHON
paboThl cTyaeHTOB. llenpl0 CeMMHApCKUX 3aHATHA SBJISETCA YIUIYOJICHHE U 3aKpEIUICHHE
TEOPETHUUECKUX 3HAHUH, MOJTYYEHHBIX CTYJEHTAMH Ha JICKIUAX M B MPOILIECCE CaMOCTOSITEIIbHOTO
H3y4deHUs yueOHOTO MaTepHalia, a, ClIieJoOBaTeIbHO, (GOPMUPOBAHUE Y HUX OINPEACICHHBIX YMECHUM
Y HaBBIKOB.

B xonme mnpakThueckux pabOT CTYIEHTHl BOCHPUHHUMAIOT M OCMBICIMBAIOT HOBBIN
yueOHbIl Marepuain. [IpakTudyeckue 3aHATHUS HOCSIT CHCTEMAaTHUUYECKHUU XapakTep, PEryiIsipHO
cienys 3a Kaxa0u JeKIUeW Ui ABYMSI-TPEMs JICKLUSMH.

B xonme moAroToBKH K CEMUHAPCKOMY 3aHATUIO HEOOXOIMMO MPOYUTATh KOHCIEKT JICKIIUH,
U3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMUTHCA C JOMOJHUTEIBHON JUTEPATypOu, BBIIOJHUTH
BBIJIAHHBIC TIPEMOJIaBaTelieM TMpaKTH4YeCKue 3amaHus. I[lpu 3TOM y4ecTh PpPEKOMEHIAIHNH
npenoaBaresis U TpeOoBaHUs MporpaMmbl. JlopabaTeiBaTh CBOM KOHCHEKT JICKIIUH, Jiejas B HEM
COOTBETCTBYIOIIHUE 3aMUCH U3 JINTEPATYPHI.

JKenarenbHO MpU MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM IO JAUCIUIUIMHE OJHOBPEMEHHO
MCIIOJI30BaTh HECKOJIBKO NCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIC BOIIPOCHI.

Ha cemmnapax cTyneHTBI y4yaTcsl TpaMOTHO H3JaraTh MpoOiieMbl, CBOOOJHO BBICKA3bIBATH
CBOM MBICIU H CYXICHHS, pPAcCMaTPUBAIOT CHUTYallUH, CIIOCOOCTBYIOIIHE Pa3BUTHIO
npodeccuoHanbHOM KoMIleTeHTHOCTH. Crenyer MMeTh B BHUIY, YTO IMOATOTOBKA K CEMUHAPY
3aBUCHT OT ()OPMBI, MECTA MTPOBEICHUSI CEMHHAPA, KOHKPETHBIX 3aJJaHUI U TOPYyUCHUH.

Memoouueckue pekomenoauuu no OP2aAHU3AUUU CAMOCMOAMETbHOU PAdOmbl

CamocrosarenbHass paboTa sBISEeTCS OJHUM U3 BUAOB Y4EOHOM  JesATEIbHOCTH
oOyyaromuxcsi,  CHOoCOOCTBYET  PAa3BUTHUIO  CAMOCTOATEIBHOCTH,  OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOI'0 MO/AX0/Ia K PEUICHUI0 MpolieM y4eOHOro U mpodecCnOHaIbHOIO
YPOBHSI.

CaMocTosiTenbHast paboTa CTYACHTOB HalpaBjieHa Ha MPUOOPETEHUE CTYEHTOM HOBBIX IS
HEro 3HaHuM ¥ yMEHHI 0e3 HEeMOCPEACTBEHHOI'O yUacTHsl MPenoiaBaTeiei.

CamocrosTenbHas paboTa MPOBOAUTCS C 1IETIbIO:

- CUCTEMaTH3allu U 3aKPEIICHUS MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX

yMeHUIl 00ydaronuxcs;

- YyriyOJeHus ¥ pacIIupeHHs] TEOPETUYECKUX 3HAHUI;

- (popmupoBaHUS YMEHUHN UCTOIb30BaTh CIIELUATIBHYIO JTUTEPATYPY;

- pa3BUTHs T03HABATEIbHBIX CHOCOOHOCTEH M AKTUBHOCTH OOYYAIOLIMXCS: TBOPYECKOM

VHHLIMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
- (popMupOBaHUSA CaMOCTOSITEIBLHOCTH MBIIIUIEHUS, CHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEAIN3aL1H;

- pa3BUTHUS UCCIEAOBATEIIbCKUX YMEHUM.

CamocrosiTenbHasi paboTa MPUBOJUT CTYIEHTAa K TIIOJIYYEHHIO HOBOTO 3HAHUA,
YIOPSIOYCHHIO U YIIIyOJCHUIO UMEIOIIUXCS 3HaHUM, (POPMUPOBAHUIO Y HETO MPOQecCHOHATbHbBIX
HaBBIKOB U yMeHUH. CamocTosiTenbHas paboTa BBITIOIHSIET Pl () yHKITHIA:

—  Pa3BHUBAIOLLYIO;

—  “H(OPMAIIMOHHO-00yYaOIIYI0;

—  CaMOOPraHU3YIOILYIO;

—  OPHUEHTHUPYIOLIYIO U CTUMYJIUPYIOIIYIO;

58



—  BOCIIUTHIBAIOIIYIO;

—  HCCIEeA0BaTENIbCKYIO.

B pamkax kypca BBIIOJIHAIOTCS CIEAYIOIINE BUJIbI CAMOCTOSATEIbHON PadOThI:

1.  KoncnexkTupoBaHue nNepBOMCTOYHUKOB U IPYTO y4eOHOH JINTEPATYPHhI;

2. IIpopabotka yueOHOTO MaTepHaia (110 KOHCIIEKTaM, y9eOHON U Hay4HOH JIUTepaType);

3. BroinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3aJIaHUI;

4. Paborta c TecTaMH U BOIIPOCAMU JIJIsl CAMOIIPOBEPKH;

5. DBrinonHeHHe UTOTOBOW KOHTPOJIBHOH paOOTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayajia OCBOEHHS Kypca paboTaTh C JIUTEpaTypol u
npeiaraeMbIMA 33IaHUSIMH B ()OpME TOATOTOBKH K OYEPEIHOMY ayIdUTOpHOMY 3aHsATHIO. [Ipum
9TOM AaKTYalH3UPYIOTCS HMMEIOIIMECcs 3HAaHMS, a Takke co3gaeTrcs 0a3a Al YCBOGHHUS HOBOTO
Marepuana.

Heo0xonuMo OTMETHTH, YTO HEKOTOPBIEC 3aJaHUS ISl CAMOCTOATEIbHONU paboThl MO KypCy
UMEIOT onpeaeneHHyo crneunpuky. I[Ipum ocBoeHHMM Kypca CTYOEHT MOXET II0JIb30BATHCS
OuOMMoTeKoN By3a, KOTOpas B TOJHOW Mepe oOecreueHa COOTBETCTBYIOLIEH JIUTEpaTypou.
3HAUYUTEIbHYIO TIOMOIIb B IMOJTOTOBKE K OYEPETHOMY 3aHATHIO MOXKET OKa3aThb HMMEIOIIMICS B
yu4eOHO-METOIMYECKOM KOMIUIEKCE KpPaTKUi KOHCHEKT JeKuuid. OH ke MOXET UCIOJIb30BaThCs U
JUIS 3aKpEIICHUs] MOJIyYeHHOTO B ayauTopuu marepuaia. CamocTosTenbHas paboTa CTyIEHTOB
IpelycCMOTpeHa Y4YeOHbIM IUIAHOM U BBINOJHAETCA B 00fA3aTeNbHOM TOpSAKE. 3aJaHus
MPEIOKEHBI TI0 KAXKI0M M3y4aeMOM TEME U MOTYT TOTOBUTHCSI MHIUBUIYAIbHO WK B rpymie. [1o
HEOOXOUMOCTH CTYJIEHT MOXET oOpamiarbcs 3a KOHCYNbTallMel K MpernojaBaTelnto. BoimonHenue
3a/1aHUI KOHTPOJIIMPYETCS U OLICHUBAETCS IIPETIOIaBATEIIEM.

JIns  ycremHoro camMoOCTOATENIBHOIO H3Yy4Y€HHs Marepuana CerofHs HCIOJIb3YHTCS
pa3IuyYHbIE CpelICcTBAa OOY4YEHHs, CpPEeIu KOTOPbIX 0CO00€ MECTO 3aHHMMAKOT HH(POpPMAIMOHHBIE
TEXHOJIOTUH PA3HOTO YPOBHS U HANpPaBIECHHOCTHU: AJIEKTPOHHbIE YYEOHUKH U KYpChl JIEKIIUN, 06a3bl
TECTOBBIX 3aJ]aHUM W 3a/ad. DJIEKTPOHHBIN y4eOHUK MOXKET MHTETPUPOBATH B c€0€ BO3ZMOXKXHOCTH
Pa3IMYHBIX MEJArOrMYecKuX MPOrPaMMHBIX CPEJICTB: OOYyYalolMX MpPOrpaMM, CIPaBOYHUKOB,
y4eOHbIX 0a3 JTaHHBIX, TPEHAKEPOB, KOHTPOJIHUPYIOUTUX MPOTPAMM.

Jlisg ycmemrHoW OpraHu3alid CaMOCTOSTENbHOM pPabOThl BCEe AaKTHUBHEE NPUMEHSIOTCS
pazHooOpa3Hble 00pa3oBaTeibHbIE pecypchl B ceTH VIHTepHeT: cucTeMbl TECTUPOBAHUS IO
pa3IMYHBIM 00JACTSIM, BUPTYalIbHbIC JIEKIIUU, TA00OPATOPHH, TIPU 3TOM IOJIH30BATENIO JOCTATOYHO
MMETh KOMIBIOTEp U MOAKIIoYeHUEe K VHTepHeTy Mg TOTro, YTOOBI CBSA3AThCS C MPEMOIaBaTelIeM,
pemath BBIYMCIUTENbHBIE 33/la4yd M TOJy4YaTh 3HaHMSA. Vcnonb30BaHHME ceTel YCHIMBAET POJIb
CaMOCTOSITEIbHOW pabOThI CTY/IEHTa U TO3BOJISIET KapJAHMHAIBHBIM O0pa3oM H3MEHHUTh METOJIUKY
MIPEno/IaBaHMusl.

CrTyneHT MOXeT Moy4aTh BCe 3aJjaHusl U METOMYecKue ykazaHus yepes cepBep. CTyneHT
UMEEeT BO3MOXKHOCTH BBITIONHATH paboTy omMa WM B ayAUTOpUH. Bombinoe BocmuTatenbHOE U
o0Opa3oBaTenbHOE 3HAYCHHE B CAMOCTOSITEILHOM Y4eOHOM Tpy/e CTYAEHTa UMEET CAMOKOHTPOIIb.
CaMOKOHTpPOJIb BO30YXKJAeT W TMOJJACPKUBACT BHUMAHUE M WHTEPEC, MOBBIMIAET AKTUBHOCTH
MaMSITH U MBIIUICHUS, TTO3BOJISIET CTY/IEHTY CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTD JIOMYIIICHHBIE
OmMOKH ¥ HEJIOCTATKH, OOBEKTUBHO OMPENCITUTh YPOBEHb CBOMX 3HAHHM, MPAKTHYECKUX YMEHUM.
Camoe JOCTYyNIHOE M TIPOCTOE CPEICTBO CAMOKOHTPOJSI C TNPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTHUH - 3TO PsI TECTOB «on-line», KOTOphIE MO3BOJSIOT B PEKUME
peaNbHOrO BPEMEHM OIpPEACNIUTh CBOM YpPOBEHb BIAJEHUS NMPEIAMETHBIM MAaTE€pPHANIOM, BBISIBUTH
CBOM OIIMOKH U MOJYYUTh PEKOMEHIAINH [0 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no pabome c aumepamypoi
Bcio nuTtepaTypy MOXXKHO pa3fenuTh Ha y4eOHHUKH M ydeOHbIE MOCOOMs, OpUTHHAIbHBIC
Hay4yHble MOHOTpapuUecKre UCTOYHUKH, HayYHble MyOJIMKAIlMK B IepHOINYecKo neyaTtu. M3 Hux
MOYKHO BBIIETHUTD JINTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), JONOIHUTEIbHYIO U JIUTEPATYPY IS
yrayOJIeHHOT0 U3Y4YEeHUS JUCITUIINHBL.
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IIpu pabGote c nuTepaTypoil HEOOXOAWMO YYHUTBHIBATH, YTO HMEIOTCS Pa3IUYHBIC BUIBI
YTEHHS, M KXKIBIH U3 HUX MCIOJIb3YETCs Ha ONPEIETICHHBIX ITallaX OCBOCHHS MaTepHana.

IIpeosapumenvHoe YTEHHE HANPABICHO Ha BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB H
IOMCK MX 3HAYEHHs B CIIPABOYHOM JMTeparype. B 4acTHOCTH, IpH YTEHUH YKa3aHHOM JIUTEPATyphI
HE00X0IMMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH TTOHSATHSL.

Ckg03HOe umeHue TIpEIIIONATacT MPOYTCHHE MaTepuana OT Havana 10 KoHua. CKBO3HOE
YTEHUE JINTEPaTypbl U3 MPUBEICHHOTO CIHCKA JTaeT BO3MOXKHOCTH CTYICHTY C(OPMHUPOBATH CBOJ
OCHOBHBIX MTOHATHH U3 N3y4aeMOi 00JIaCTH ¥ CBOOOHO BIIAJICTh UMH.

Buvibopounoe — Ha060pOT, UMEET IENBI0 MOUCK U OTOOp Marepuana. B paMkax maHHOTO
Kypca BBIOOpDOYHOE YTEHHE, KaK CHOCO0 OCBOCHHUS COJCp)KaHHs Kypca, TODKHO HCIIOIb30BAThCS
IIPY TOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaMm.

Ananumuueckoe umenue — O3TO KPUTHYECKUI pa300p TEKCTa € MOCIEAYIOIIUM €ro
KOHCTIeKTUpoBaHHeM. OCBOEHHE YKa3aHHBIX IMOHATUH OyneT HamOoznee HPPEKTUBHBIM B TOM
clly4yae, €CIIM TPH YTCHWU TEKCTOB CTYICHT OyJeT 3a/JaBaTh K 3TUM TEKCTaM BONpPOCHL. YacTs u3
3THX BOnpocoB chopmymnupoBana B @OC B mepeuHe BopocoB i codecenopanus. [lepeuenn aTux
BOIIPOCOB OTPAaHUYEH, TOATOMY Ba)XHO HE TOJIKO COJEp)KaHHE BOMPOCOB, HO CaM HPUHIIMII
OCBOCHHS JIUTEPATYPHI C TIOMOIIHIO BOITPOCOB K TEKCTAM.

Llenbro usyuarowjeco 4TeHUs SBISIETCS TIIyOOKOE M BCECTOPOHHEE IOHMMaHHE y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHEMOB H3yJarOIIero YTCHHS:

1. UreHue mo anropuTMy TNpeAarnosiaraeT pazdoueHue uH(opManuu Ha OJOKW: Ha3BaHHE;

ABTOp, HMCTOYHHUK; OCHOBHAsA HJACA TCKCTA, Q)aKTHHCCKHI;’I MaTepuajl; aHaln3 TCEKCTa ITYTEM
COIIOCTABJICHUA UMCHOIIUXCA TOYCK 3PCHUA 110 paCCMATPUBACMBIM BOIIPOCAM; HOBHU3HA.
2. HpI/IeM IMOCTAHOBKH BOIIPOCOB K TCKCTY UMECT CJ'IGI[yIOH.[I/Iﬁ AJIrOprUTM:

— MCIAJICHHO MMPOYUTATh TCKCT, CTAPAACh MMOHATH CMBICJI U3JIOKCHHOI'O;

BBIJICIINTD KJIIFOUCBBIC CJIOBA B TCKCTC,

II0CTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLIUI 3aMbIces aBTOpa.
3.  IlpueMm Te3upoBaHHUs 3aKJtOYaeTcsl B (OPMYIMPOBAHUU TE3HCOB B BUJE IOJIOKEHMIH,
YTBEPKJI€HH, BBIBOJOB.
ITogroroBka K 5K3aMeHy JOJDKHA IMPOBOAUTHCA HA OCHOBE JIEKIMOHHOIO Marepuala,
MaTepuaia MPaKTHYECKUX 3aHATHI ¢ 00s3aTelbHBIM OOpalleHHMEM K OCHOBHBIM y4e€OHHKaM I10

KypcCy. DTO MO3BOJUT UCKIIOUHUTH OIIMOKHA B MMOHUMaHUU Marepualia, 00JIETYUT €ro OCMBICJICHHUC,
MMPOKOMMCHTHPYECT MaTCpral MHOTIOYHCICHHBIMU IPUMEPAMHU.

8. Mamepuanvno-mexnuueckoe obecneuenue OUCHUNTUHbBL

8.1. Tpebosanus k mamepuarbHO-MEXHUUECKOMY 0DecnedeHuro

Jlns peanuzanuu pabodelt mporpaMMbl AUCHUIUIMHBI UMEIOTCS CIELUAIbHbIE OMEIIEHUS
JUISL TIPOBEJICHUS 3aHATUN JIEKIMOHHOTO M CEMHUHApPCKOro THIIA, TPYNIOBBIX M MHAWBUYaJTbHBIX
KOHCYJIbTAllMM, TEKYILEro KOHTPOJISI M NPOMEKYTOYHOM aTTeCTaluy, a TAKKE NOMELIEHUS I
CaMOCTOSITENIbHOM pabOThl M MOMELIEHUS JUIsl XpaHEeHUs M MPO(UIAKTUYECKOro OOCITYKUBAaHUS
oOopynoBanusi. CrienuanbHble MOMEIIEHHsSI YKOMIUIEKTOBAHbI CHEIHATM3UPOBAHHON Mebenbio U
TEXHUYECKUMHU CpEJICTBA OOy4YeHUSs, CIYKallUMHU JJs NpeAcTaBieHus WHGopMauuu OOoNbIION
ayJIUTOpUH.

Jliis ipoBeieHHsl 3aHATUN JIEKIIMOHHOTO THIIAa UMEIOTCS IEMOHCTPAIMOHHOE 000pYAOBaHNE
U y4eOHO-HAarJIJHbIE TIOCOOHS.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUHN UCIOIb3YIOTCS:

JUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue:

- Ilponyktet Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

AnTuBHpycHoe mnporpamMmHoe obecrneuenue Kaspersky Endpoint Security CranpapTHbI
Russian Edition;
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€80000HO pacnpocmpaHsemvle NPOSPAMMbL:
— Academic MarthCAD License - MareMaTH4eCKOE NPOrpaMMHOE OOeCICUeHHE,
KOTOpO€ MO3BOJISIET BBINOJIHSTH, aHAJIM3UPOBATh BAKHEHIINE NH)KEHEPHBIE PACUEThI
1 0OMEHUBATHCS UMH;
—  WinZip mst Windows - mporpamm JUist CKaTHsl U pacliakOBKH (aiiios;
— Adobe Reader s Windows — nporpamma jutst utenus PDF daiinos;
— Far Manager - KOHCONBbHBIN (DallIOBBI MEHEIKep Ui OINEPALUOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
IIpn ocymiectBieHnrn 00pa30BaTEIBLHOrO Ipollecca CTYAGHTaMU M IpernojaBaTelieM
UCTIONIB3YIOTCS cleayronme nHGopManuoHHo crpaBounbie cuctembl: DbC «Ailludpoyke», I6C
«Kouncynprant crynentay, CIIC «Koncynprant mimoc», CIIC «"apaHT.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OISl UHBAIUOO08 U JUY C O02PAHUYEHHBIMU
B03MOACHOCMAMU 300P0BbS

Jlis CTyIEHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbSl CO3JaHBI CIEIUAIbHBIE
yCIIOBUS IS TTostydeHus oopazosanus (ayd. 145 I'K). B mensx qoCTyImHOCTH MOJIYy9EHHUS BBICIIIETO
o0Opa3oBaHusl TO 00pa3oBaTeNbHBIM MpOrpaMMaM HWHBaJIMAaMU W JIMIAMH C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbsI YHUBEPCHTETOM 00ECTICUMBACTCS:

1. AnprepHaTuBHas Bepcus OpUIIMAIBHOTO caifTta B ceTu «HTepHeT» 11t cnaboBUISIINX;

2. JIns MHBAMUIOB C HAPYIICHUSMU 3peHUs (CIa00BHUISIINE, CICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIETO OO0y4aroumeMycs HEOOXOAUMYIO MOMOIIb,
nyOIMpoBaHHE BCIyX CIPAaBOYHONH WHGPOpPMALMK O PACIHCAHUHM YYECOHBIX 3aHSATHIA; HAIHYHE
CPEeICTB JUIsl YCUJIEHUS OCTaTOYHOTO 3pEHHUs, OpailieBCKOW KOMIIBIOTEPHOM TEXHUKH,
BUICOYBEIMUUTENCH, TPOrpaMM HEBU3YAJILHOTO JOCTYMNA K HHPOPMAIIUH, TPOrpPaMM-CHHTE3aTOPOB
peud U JAPYruX TEXHUYECKHUX CPEJCTB MpueMa-nepenadyd yuyeOHoW uHGOpManuu B JOCTYMHBIX
dopmax A CTyIEHTOB C HApYIICHUSIMH 3pEHHS,;

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

- TIUCbMEHHBIC 3a/IaHUSl BBINIONHSIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS AaCCHUCTEHTY
o0y4aromuMmcs;

3. JIns WHBaIMIOB W JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSI IO CIIyXY
(cnabocapliamniye, Tayxue):

- Ha 3aueTe/>K3aMEHE IMPHCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIMK CTYJCHTY HEOOXOIUMYIO
TEXHUYECKYI0 MOMOIb C YYETOM MHJIMBUAYAIbHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, TIEPEBUTATHCS, TPOUUTATh U OPOPMHUTH 3a1aHUE, B TOM YHCIIE 3aIUCHIBAs IO/ JTUKTOBKY);

- 3a4eT/7K3aMEH IPOBOJUTCS B MTUCbMEHHOU (hopMme;

4. ]Jlns WHBATWAOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS, HMMEIOIINX
HapyleHUsT OMOPHO-/IBUTATENbHOTO ammapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIIOBHS,
o0OecrieunBaroINe€ BO3MOXKHOCTh OECTPENsSTCTBEHHOIO JOCTyNa OOydYaroIIuxcsi B y4yeOHbIE
MOMEIIEHUs, OOBEKTYy NHUTaHUS, TyaJeTHble U Jpyrue IOMENIEHUs YHHUBEpPCUTETa, a TaKkKe
npeOBIBaHMS B YKa3aHHBIX MOMEIIECHUIX (HATWYHE PACHIMPEHHBIX BEPHBIX MPOEMOB, MOPYIHEH H
JPYTUX MPUCTIOCOOTICHUI).

- TMCHMCHHBIC 3aJ]aHMs BBHIMONHAIOTCS HAa KOMIIBIOTEPE CO  CIEIHATU3UPOBAHHBIM
IPOTpaMMHBIM 00eCTIeYeHHEM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJICHTa YK3aMeH IMPOBONUTCS B YCTHOM (popme.

OOyuaromyecss U3 YuCla JUI] ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00€CIICUEHBI
AIIEKTPOHHBIMU 00pa30BaTEIBLHBIMU pecypcaMu B (popMax, aJanTHPOBaHHBIX K OTPAaHUYCHUSIM HX
3JI0pOBBSL.
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ITpunoxenue 1.
JIveT u3MeHeHMH (I0MOJTHEHMI)
B pabouyro mporpaMmy mo aucuurinHe «MomekymsipHas Gu3nKay
1o HamnpayieHuto noarotoBku 03.03.02 dusuka,
[Ipoduns: «Meauuunuckas gusuka» Ha 202_-202_ y4eOHbII 1o

Ne uemeHT (myHKT) PII/] | IlepeyeHb BHOCHMBIX H3MEHEHM i Mpumeyanue
n/n (momoyiHeHHUit)

OO6cyxaeHa U peKOMEHI0BaHa Ha 3acenaHuu kadeapbl TeopeTndeckoi M SKCIIEpUMEHTATBLHON

buzuku
ITporokon Ne _ oT « _» 202_r.
3aBenyromnmii kKageapoit / M.X. X0oKkoHOB /
MOJIHUCH D.N.0.
« » 202_r.
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[Ipunoxenue 2.

Pacnpeoenenue koumponohvix Meponpusmuii no petmur2080U cucmeme OYeHKu
ycnegsaemocmu 06yyenus

Ne KoHTpoJibHBbIE MEepONIPUSATHSA Makcumasnbhublii | Pacnipenesienue mo
0aJ KOHTPOJIbHBIM
TOYKAM
1. ITocewenue 3aHATUI 10 1 Touka — 3
2 Touka — 3
3 touka — 4
2. Konnoksuym 12 1 Touka — 4
2 Touka — 4
3 Ttouka — 4
3. TectupoBanue 15 1 Touka — 5
2 Touka — 5
3 Touka — 5
4. | IlpakTuueckue 3aHATHSA, KOHTPOJIbHAs padoTa, 24 1 Touka — 8
pedepar (uHBIE GOPMBI) 2 Touka — 8
3 Touka — 8
S. 70 1 Touka — 23
UTOro 2 Touka — 23

3 Touka — 24
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Ipuioxkenne 3.

Texkymuu u pyOe;KHbIH KOHTPOJIb

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

2 YactuynHoe ITonnoe ninu | I[lonnoe unu | [lonHoe mnocemenue
MoCeIeHUE YaCTUYHOE TMOCEIICHNE | YaCTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX AyIUTOPHBIX 3aHATUU. | MOCEIICHUE 3aHATHH.
3aHATHI. YactuuHoe ayIUTOPHBIX [Tonnoe
HeynosnerBopute | BbIONHEHHE 3aHATHUH. BBITIOJIHEHHE u
JBHOE npakTudeckux pador. | [Tonnoe 3aIuTa
BBITIOJIHCHHE Brinonnenue BBITIOJIHCHUE MPaKTUYECKHUX
MPAKTHYECKUX KOHTPOJIbHBIX ~ Pa0OT, | MPaKTUYECKUX 3aHITHA.
pabor. [Inoxas | TeCTOBbIX  3aAaHuid, | paloT. Brinonnenue
MOJTOTOBKA K | OTBETHI Ha | BeimonHenue KOHTPOJIbHBIX
OasIbHO- KOJJIOKBUYME Ha | KOHTPOJbHBIX pabor, TECTOBBIX
PEUTHUHTOBBIM OIICHKH paboT, TECTOBBIX | 33JaHUI, OTBETHl Ha
MEPOMPUITHSIM. «YAOBIETBOPUTENBHOY» | 3aJlaHUN, OTBETHI | KOJUIOKBHYME Ha
CryneHt HE Ha  KOJUIOKBUYME | OLICHKHU «OTJIUYHO».
JIOTTYCKaeTCsl K Ha OILICHKHU
IIPOMEKYTOUHOM «XOpOLLIOY.
aTTecTaluu

HpOMG)KYTOLIHa}I aTTecTalua
Cemectp [Ixana oneHUBaHUS
HeynosnerBopu | VYI0BIETBOPUTEIHHO Xopomuio OTan4HO
TEJIBHO (61-80 6annoB) (81-90 6anmnoB) (91-100 6annoB)
(36-60 6aoB)
2 Crynenr wumeer | Ctynent umeer 36-50 | Crynenrt umeer 51- | Ctynent umeer 61-

36-60 6amnoB mo | baimmoB mo wuroram | 60  OamioB  mo | 70 0aioB 1o
UTOTaM TEKYIIETO | TeKYIIEeTo U | UTOTaM TEKYIIEeTo U | UTOraM TEKYIIEero |
U pyOexKHOrO | pyOeKHOI0 KOHTPOJIS, | PyOEKHOTO pyOexxHOro
KOHTPOJIS, Ha | HA  DK3aMeHe  Jall | KOHTPOJs, Ha | KOHTPOJIS, Ha
9K3aMEHE He JIai | MOJHBIA  OTBET Ha | DK3aMCHE Jall | SK3aMeHe nan
MOJIHOTO  OTBETA | OJIUH BOMPOC U | IONHBI OTBET HA | MOJHBIA OTBET Ha
HA Ha  OJWH | YaCTUYIHO OIMH BONPOC W | OIMH  BONPOC H
BOTIPOC. (TOTHOCTBIO) OTBETUII | YACTHYHO 4aCTUYHO

Ha BTOPOW. (TIOJTHOCTBIO) (TTOJTHOCTBIO)
Crynent wumeer | CtyaeHT umeet 46-60 | oTBeTHI Ha | OTBETWJI HA BTOPOM.
36-45 6GamnoB mo | 0aIOB MO  UTOraM | BTOPOI. [Ipu pemenun 3agau
UTOTaM TEKYIIETO | TeKYIIEeTOo u | Crynent umeer 61 | mokas3wiBaeT
u pyOeKHOTO | pyOeKHOTO KOHTPOJS, | — 65 OammoB 1o | riayOoKkue 3HAHUS
KOHTPOJIS, Ha | HA  JK3aMEHE  JaJ | UTOraM TEeKYIIEro U | MaTepuana,
dK3aMeHe Jan | IOJIHBIA ~ OTBET  HA | pyOEKHOTO CBOOOTHO
MONMHBIA ~ OTBET | OMUH  BOMNPOC  HJIM | KOHTPOJS, Ha | UCTIONB3YET
TOJIbKO Ha OJIUH | YaCTUYHO OTBETHJI Ha | dK3aMCHE Jall | HeOOXOIUMBIC
BOTIPOC. [Tpu | o6a Bompoca. TIOJIHBI OTBET Ha | GOPMYIBI npu
pelreHuy  3a1a4 CrynmeHT OIMH  BOIPOC | | PEIICHUN 3ajad,
oOyJaronuics MMEEeT MO0 WTOoram | yacTuyHo oteetui | pemeno 100% 3amau
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JIOIyCKaeT
rpyObie OmMOKH,
JlaeT  HEBEPHYIO
OLICHKY CHTYalluH
U PEIICHO MeHee
50% 3anau.

TEKYIIETO "
pPyOEKHOTO KOHTPOJIS
61-70  GamioB Ha
JK3aMEeHe He  Jal
MOJTHOTO OTBETA HU HA

OJINH BOIIPOC.
OO6yyaronuiics

3aTpyaHSAETCS c
MPaBUILHON  OIEHKOMH
MPEIIOKEHHOU

3aJ1a4H, JaeT
HETIOJIHBIN OTBET,

peteno 55% 3anauy.

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

pyOeKkHOTO
KOHTPOJIS, Ha
JK3aMeHe nan
MOJIHBIA OTBET
TOJIBKO Ha OJMH
BOIIPOC. IIpn
pelieHuu 3aaq
oOyuatroruics
MOKa3bIBACT
TBEpAbIC  3HAHUS
MaTepuana,
TPaMOTHO ero
U3Jaraer, HO
JOTTyCKaeT
HE3HAYUTENbHbIC
HETOYHOCTHU B

npoIecce PeIIeHHsI
3aaad, pemeHo 70%
3a7a4
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