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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 CnocoOeH npoBOAUTE pacdeThl TEIIIO(GU3NUECKUX XapaKTEPUCTUK IIPOLIECCOB,
IIPOTEKAIOIIUX B KOHKPETHBIX TEXHUYECKUX YCTPOMCTBAX U alllapaTax d3HEPreTUIECKOro
000pyT0BaHUS
NJI-2 Bnaneetr HaBbIKaMH pacyeTa TerIo()U3nIecKiX CBOUCTB pabounX Tel, UCTIOIb3YEMbIX
B SHEPreTHYeCcKOM 000py10BaHUN

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
. KM1 (KontposbHas paboTa)
. KM2 (KontposbHas paboTa)
. KM3 (KontposbHas paboTa)
. KM4 (KontposnpHas pabora)
. KM5 (KontposbHas paboTa)
. KM6 (Kontposbnas pabota)
. KM7 (KontposbpHas paboTa)
. KM8 (KontposbHas padoTta)

01N N KW~

BPC aucuunjavHbl

7 cemecTp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Nupnekc KM-1 | KM-2 | KM-3 | KM-4
Pa3gen quciuIninHbl
KM:
Cpox KM: 4 8 12 16
Paznen
Beenenune. TepmonnHaMuueckuii METOI TEOPUHU +
TeTI0(U3NIECKUX CBOMCTB
Pa3nen
Meto cTaTUCTUYECKOU TEPMOJIUHAMUKH. M ieanbHbIe ra3bl. +
Paznen
CrarucTrueckasi TEpMOJMHAMHUKA CMECEH UealIbHBIX Ta30B +
Paznen




TepMoauHaMUYeCKHe CBOMCTBA XUMUUYECKH PEAruPYIOIIUX

+
CUCTEM
Bec KM: 25 25 25 25
8 cemectp
Beca KOHTpOIBHBIX MeponpusTHii, %o
Nunekc KM-5 KM-6 KM-7 KM-8
Pa3znen nucuuninHb
KM:
Cpok KM: 4 8 12 16
Pa3nen
Cuipl MeXMOJIEKYJIIPHOTO B3aUMOICHCTBUS +
Pa3nen
TepMoaMHaMUYECKHE CBOMCTBA PEabHBIX BEIIECTB +
Paznen
TepMoanHaMUYECKUE CBOMCTBA PealbHBIX CMECe +
Paznen
[Ipoteccsl mepeHoca B razax. +
Bec KM: 25 25 25 25

$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N J-2mx-1 Bnaneer | 3nath: KM1 (Kontpoibhas pabota)
HaBbIKAMU pacuera | MOJIEKYJISIpHO- KM2 (KontponwsHas pabota)

TEIUIO(U3UYECKUX CBOWCTB

pabounx Te,
UCTIOJTb3YEMBIX B
JHEPreTUYECKOM
000py1I0BaHUM

KUHETHUYECKUI METOT
noJytydeHus: KoaphuueHToB
MepeHoca
TEPMOJIUHAMUYECKUN METO/
MOJTy4YEHUS
TEII0(U3NUECKUX CBOWCTB
peanbHBIX BEIIECTB
MOJIEKYJISIPHO-
KUHETHUYECKUU METOT
MOJTy4YEeHUs
TeMI0(PU3NIECKIX CBOWUCTB
UJIealbHBIX Ta30B

OCHOBHBIE€ UCTOYHHUKHU
Hay4YHO-TEXHUYECKOMI
nH(popMaLnHU 1o
TEII0(hU3NUECKUM
CBOICTBaM BEIIECTB
MOJIEKYJISIPHO-
KUHETUYECKUI METO
MOJTy4YeHUs
TEMI0(PU3NIECKIX CBOWCTB
cMecel uaeanbHbIX Ta30B
TEPMOTMHAMHYECKUN METO/T

KM3 (KontposnpHas pabota)
KM4 (KoHTposibHast pabota)
KMS5 (KontposnpHas pabota)
KM6 (KoHTposibHast pabota)
KM7 (KontposnpHas pabota)
KMS8 (KoHTposibHas pabota)




MOJy4YECHUS
TeII0(U3NUECKUX CBOWCTB
peanbHbIX CMEcen

YMers:

CaMOCTOSITEJIBHO
10JIb30BATHCS CIIPABOYHOM
JUTEPATYpPOl U METOAUKAMU
pacyera ¥ NPUMEHSTh UX
JUISL pEUIEHUs TOCTaBJICHHOU
3a/1auu

BBIOMPATh MOTEHIIMAIIBI
MEKMOJIEKYJIIPHOTO
B3aUMOJICVCTBHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. KM1

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuATHA: Pemenue 3anau

KpaTtkoe conepkanue 3a1aHusi:
3amaun Nel-10

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: OCHOBHBIE  HMCTOYHHUKU 1.3amaun Nel-10
Hay4YHO-TEXHUYECKOHN

uHpopmanuu o

TerI0pU3NIECKUM CBOIiCTBaM

BEIIECTB

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnonerus 3nanus: [IpaBUIbHOE pelIeHHe HEOOX0IUMOTO
KOJIMYECTBA 3a7ad.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: IIpaBuibHOE perieHre Heo0X0IUMOTro
KOJIMYECTBA 3a7ad.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 30
Onucanue xapaxmepucmuxu vinoineHus snanus: IIpaBuibHOE perieHre Heo0X0IUMOTro
KOJIMYECTBA 3a7ad.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: HenpaBuiibHOE perIeHne 3a1adq.

KM-2. KM2

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJBLHOIO MeponpusaTUs: Pemenne 3anau

Kpatkoe conepixkanue 3a1aHusi:
3amaun Ne 11-20

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

| 3Hats: MOJIEKYJIAPHO- | 1.3amaun Nel1-20




KAHETHYECKUI METOA TOTYYCHUS
TerI0(GU3NIECKIX CBOMCTB
UJICTBHBIX Ta30B

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evinonenus snanus: IIpaBuiIbHOE pelieHre Heo0X0IUMOro
KOJIMYECTBA 3a7ad.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 6binoneHuss 3Hanus: IpaBuIbHOE peleHre He0OX0IMMOTO
KOJINYECTBA 3a/1a4.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapaxmepucmuxu evlnonerus 3nanus.: [IpaBUIIbHOE pelIeHHe HEOOX0IUMOTO
KOJIMYECTBA 3a7ad.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: HenpaBuiibHOE pelIeHne 3a1adq.

KM-3. KM3

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpospHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuATHA: Pelenue 3anau

KpaTkoe conep:kanue 3a1aHusi:
3agaun Ne 21-30

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: MOJIEKYJISIPHO- 1.3amaum Ne 21-30
KWHETHYECKUI METOA TOTYYECHUS
TEIIO(PHU3NUECKUX CBOUCTB cMecen
UJICTBHBIX Ta30B

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 8bInoaHeHus 3Hanus: 1IpaBuabHOE perieHne HeoOX0MMOT0
KOJINYECTBA 3a/1a4.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: TIpaBUIbHOE pelIeHue He0OX0JMMOTO
KOJINYECTBA 3a/1a4.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku 6blnoiHeHus 3Hanus: TIpaBUIbHOE pelIeHue HEOOX0JMMOTO
KOJINYECTBA 3a/1a4.




Oyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. HeraBI/IHBHOC pEUOICHUEC 3aaa4.

KM-4. KM4

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MeponpuATHA: Pemenue 3anau

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

3amgaun Ne 31-40

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYMern: CaMOCTOATCIIBHO

II0JIB30BATHCS
JUTEpaTypo U

CIIPAaBOYHOM
METOAMKAMHU

pacu€ta M HNOPUMCHATbL HUX IJIid
PCUICHUA MOCTaBJICHHOMN 3aJa4dn

1.3amaun Ne31-40

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoineHus snanus: IIpaBuiibHOE perieHre Heo0X0IUMOro
KOJIMYECTBA 3a/1a4.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: IIpaBuibHOE perieHre Heo0X0IUMOTro
KOJIMYECTBA 3a7ad.

Oyenka: 3
Huorcnuii nopoe eévinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapaxmepucmuxu vinoineHus snanus: IIpaBuibHOE perieHne Heo0X0IUMOTro
KOJIMYECTBA 3a7ad.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: HenpaBuiibHOE perIeHne 3a1adq.

8 cemecTp

KM-5. KM5

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs KOHTPOJBLHOI0 MeponpusaTus: Pemenne 3anaq

KpaTlcoe CoA€cpKaHME 3alaHUA:

3agaun Ne 41-50

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYmerb:  BbIOMpATh
MEKMOJIEKYIISIPHOTO

IIOTCHIIMAJIbI

1.3amaun Ne 41-50




\ B3aMMOJCHCTBUS \

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-6. KM6

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOrO0 MeponpusaTus: KonrponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusTus: Pemenne 3anau

Kparkoe conep:kanue 3aaHus:
3amaun Ne51-60

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: TEPMOINHAMHYECKHH 1.3amaun Ne 51-60
METO/T TOTY4CHHUSI

TeTI0(PU3NIECKIX CBOWCTB

pEaNbHBIX BEIIECTB

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
10



Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-7. KM7

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MeponpuATHA: Pemenue 3anau

KpaTtkoe conepkanue 3a1aHusi:
3agaun Ne 61-70

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTEh: TEPMOJIUHAMUYECKU I 1.3amaun Ne 61-70
METOJI MOJTy4YEHUS

TEIII0O(PU3HICCKIX CBOIICTB

pEATbHBIX CMECEM

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTENHHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-8. KM8

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs KOHTPOJBLHOIO MeponpusaTus: Pemenne 3anau

KpaTtkoe conep:kanue 3a1aHusi:
3agaun Ne 71-80

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MOJIEKYJISIPHO- 1.3amaun Ne 71-80
KAHETHYECKUI METOA TOTYYCHUS
K02 UITMEHTOB MepeHoca
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3Hanus; OueHkKa "oTJIMYHO" BBICTABIISIETCA €CJIN 3aJJaH1e
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. KakumM MHHHMAaTbHBIM 00bEMOM HCXOJIHOM IKCIIEPUMEHTALHON HH(DOPMALIUY O
TEPMOJMHAMHYECKOM TMOBEICHUH BEIIeCTBA HEOOXOMMO pacioiaraTh, 4ToOObl Ha OCHOBE
COOTHOIIEHUH (PCHOMEHOIOTUIESCKOM TEPMOJMHAMHUKYU PACCUUTATH JTFOOYIO
TEPMOJMHAMHUYECKYIO (DYHKIIMIO 3TOTro BelecTBa? Uem omnpenenseTcss TOUHOCTh pe3ysIbTaToB
Takux pacyeToB? KakoBbl OrpaHUYEHUSI pacCMaTpPUBAEMOT0 101x01a?

2. BoiBegute popmyiny muig pacuera ainadaTHON CKOPOCTH 3ByKa B BEILIECTBE HA OCHOBE
JAHHBIX O TEPMUYECKOM YPABHEHUU COCTOSHUS M M300apHOH TETNIOEMKOCTH.

IIpouenypa nposenenust
YcTHBIN OTBET Ha BOTPOCHI OUJIETA.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuunst/Uuaukarop: UJ1-2nk-1 Braneer HaBpikamu pacuera TeTIOpU3NYECKUX CBONCTB
paboumXx Tel, UCIOIb3YEMBIX B JHEPI€TUUECKOM 000PYyI0BaHUH

Bonpocel, 3a1anns
1.1. KakuM MUHUMAIILHBIM 00bEMOM HCXOIHOH 3KCTICPUMEHTAIBHON HH(pOpMau o
TEPMOJMHAMHYECKOM TOBEICHUH BEIIECTBA HEOOXOUMO pacroiaraTh, 4ToOObl HA OCHOBE
COOTHOIIEHUH ()EHOMEHOJIOTHYECKOM TEPMOAMHAMUKH PACCUUTATH JIFOOYIO
TEPMOJMHAMHYECKYIO (DYHKIIMIO 3TOT0 BemecTBa? Uem ompenensercs TOUHOCTh Pe3ynbTaToB
Takux pacyeToB? KakoBbl OrpaHUYEHUST pacCMaTPUBAEMOTO 01X01a7
2. Uznoxkute oOIIHi MOAXO CTATUCTUYECKON TEPMOTUHAMUKY K BEIYHUCIICHHIO
TEPMOJIMHAMHYECKUX CBOMCTB BellecTB. KakuMu UCXOIHBIMU JAHHBIMH HEOOXOIMMO
pacnoyiaraTh JJis IPOBEJAEHUS TaKUX pacueToB? Uem orpezensercss TOUHOCTh UX Pe3ybTaTOB?
CpaBHHTE 3TOT OJIXO0J C METOI0M, OCHOBAaHHBIM HA MPUMEHEHHH COOTHOIICHUM
(heHOMEHOIOrHUeCKON TePMOIMHAMUKH.
3. BeBeaurte HopMyItbl st pacyeTa CTAaTUCTHYSCKONH CYMMBI M Ha 9TOH OCHOBE — BKJIAJIOB B
TepMoaHaMHueckne (QyHKINUU OOIBIIMAHOBCKOTO UAEALHOTO ra3a OT MOCTYNATEeNbHbBIX U
BHYTPEHHUX CTETICHEH CBOOOBI MOJICKYJI. Y KOKUTE TPAHUIIBI IPUMEHUMOCTH CTATUCTUKH
bonpumana.
4. Ilpoananu3upyiTe XxapakTep TeMIEpPaTypHbIX 3aBUCUMOCTEN BKJIAJIOB MOCTYMATEIbHBIX U
BHYTPEHHUX CTENEHEH cBOOO I MOJIEKYJ B TEPMOIMHAMUYECKUE PYHKIIMHA OOTBIIMAHOBCKOTO
uaeanbHoOro raza. OOBACHHUTE, MOYEMY BKJIAIbl BHYTPEHHUX CTETIEHEW CBOOOIBI MOJICKYJT B
TepMOHaMHuecKre (PYHKIIMU yIOBIETBOPSIOT TpeOOBaHUAM TeopeMbl HepHcTa, a BKIIa (b
MOCTYIATEIbHBIX CTETICHEW CBOOOABI — HE YIOBICTBOPSIOT.
5. U3noxute cxemy KIacCU(PUKAIUU IIEKTPOHHBIX COCTOSHUN aTOMOB H CITOCO0 MojicueTa
CTATUCTUYECKUX BECOB DHEPTETUUECKUX YpOoBHEH. OOBSICHUTE, KaK TTOICUYNTATh BKJIA]I
AIIEKTPOHHBIX COCTOSIHUN aTOMOB B TEPMOJAUHAMUYECKHE QYHKIIUH OJJHOATOMHOTO UACaLHOTO
rasa v Kakas Ipu 3TOM BO3HUKAET TPYTHOCTb.
6. M3noxute cxeMy KiacCU(UKAIMU HIEKTPOHHBIX COCTOSHUN ABYXaTOMHBIX MOJIEKYI U
croco0 MmoicueTa CTATUCTUYECKUX BECOB AJICKTPOHHBIX YpOBHEH Moiieky. [TokaxuTe, Kak
BBITJISIUT KOJieOaTeIbHO—BpAIaTeNIbHBIN CIIEKTP ABYXaTOMHOM MOJIEKYJIbI, KaK OMPEIeISIFOTCS
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npezenbHble KojiebaTebHbIe U BpalllaTesIbHbIe KBAHTOBBIC YKCIIa U KaK BHIYMCIIUTh
3JIEKTPOHHO—KO0J1€0aTeIbHO—BPALATEIbHYI0 CTATUCTHUECKYIO CYMMY MOJIEKYJIBI.

7. 3105%K1TEe KBAaHTOBYIO TEOPUIO BPAATEIbHOIO SHEPIETUUECKOI0 CIIEKTPA TOMOSIEPHBIX
JIByXaTOMHBIX MOJIEKYJI U OOBSICHUTE, I0YEMY YUCTBIN I'a3, COCTOSALIMMN U3 TAKUX MOJIEKYJ,
(baKTHUECKH CIETyeT pacCMaTpUBaTh KaK CMECh.

8. Jlaiite 000CHOBaHHE MPUMEHEHHUIO MOJICIIH “TaPMOHHYECKHI OCIMIIIATOP—KECTKHUM
poTtaTtop” AJIsl ONMCAaHUA KOJIeOaTeIbHO-BPAIIATEIbHOTO YHEPTeTUIECKOTO CIIEKTPa
JIByXaTOMHOH MoJieKynbl. OObSICHUTE, KaK Ha OCHOBE 3TOM MOJIEIM BBIUUCIUTh CTAaHAAPTHBIC
TEpPMOJIMHAMHYECKUE (DYHKIIMH JBYXaTOMHOT'O Ta3a U KAaKOBO BIMSHHUE MTOTPELITHOCTH
UCIOJIb3yeMON MOJIENIU Ha Pe3yibTaThl pacyera.

9. U3noxwute npouenypy NoJc4era yucia CHMMETPUU MOJIEKYJIbl HA OCHOBE aHaJl3a €
BpalareabHoi cuMMeTpuu. OObSICHUTE, KaK U MPU KaKUX YCIOBUAX CIEIYET MCII0JIb30BaTh
3Ty BEJMYMHY ISl BBIYUCIICHHS CTAaHIAPTHBIX TEPMOAMHAMUYECKUX (DYHKIIHMIA ra3a.

10. BeiBeauTe GopMyity JUIsl BBIYUCIEHUS CTATUCTUYECKONH CYMMBI CMECH OOJIbLIMAaHOBCKHUX
UIeaTbHbIX Ta30B. [lokakuTe Kak Ha 3TOW OCHOBE MOJCUNUTATH TEPMOJIMHAMUYECKHE () YHKIHH
paccmaTpuBaeMoit cuctemsl. Kakue repmMonnHamuueckue pyHKIMM CMECH WI€aIbHBIX I'a30B
HNOJUYMHSIOTCS 3aKOHY AMara, Kakue — He o quuHsAt0TCs? [IpuBeauTe cooTBETCTBYIOMINE
COOTHOILIEHUS.

11. [laiite onpeneneHue napuuaibHbIX TEPMOJMHAMUYECKUX (QYHKIIUI KOMIIOHEHTOB
cmecu. CoBNAJalOT U 3TH BEJIMUUHBI C COOTBETCTBYIOIIUMH TEPMOAUMHAMUYECKUMHU
byHKUIMSIME 9UCTHIX KOMITOHEHTOB? [locunTaiite napuunanbuyto suepruro ['mdoca
KOMITOHEHTa CMECHU MJI€AJIbHBIX Ta30B U UCIOJIb3Ys OJYyYEHHOE BhIpaXKECHUE, apluaibHble
00bEM, SHTPOIIHIO U YHTAIBITHIO.

12. BeiBeauTe ob111ee yCIIOBHE XMMUYECKOIO pAaBHOBECHS M Ha 3TOI OCHOBE — ypaBHEHUE
XUMHYECKOTO PaBHOBECHS B CMECH HJICATBHBIX Ta30B (ypaBHEHHE n30TepMbl Bant-I'odda).
OO0BbscHUTE, KAKUMHU UCXOAHBIMH JaHHBIMH HEO0XOAMMO pacIoiaraTh, YTOObl BBIYMCIUTD
TEPMOJMHAMHYECKYIO KOHCTAHTY XUMUYECKOro paBHoBecHs Kp.

13. O0bscHUTE, KaK pacCUMTaTh COCTAB JIF000I XMMUUYECKH pearupyromeil cMecu ujeanbHbIX
ra3os. [IpuBenure npumepsl.

14. [aiiTe onpeneneHre CTaHIapTHOTO TeMI0BOro 3ddexra xumudeckoit peakuu. Kak
CBsI3aHA 3Ta BEJINYMHA C TEMIIEPATYPHOI 3aBUCUMOCTHIO TEPMOIUHAMUYECKON KOHCTAHTHI
XUMHYeckoro paBHoBecus? Kak oHa cama 3aBUCHT OT Temneparypbl? Kak paccunrars 3Ty
BEJIMUMHY, 3Has CTaHAAPTHBIE TEIUIOBbIE 3(h(PEKTHI peakinii 00pa30BaHUsl peareHTOB U3
CTaHJApTHBIX BeLIeCTB?

15. Chopmynupyiite u obocHyiite 3akoH ['ecca. OObsCHUTE, KaK HA OCHOBE 3TOT0 3aKOHA
HOCTPOUTH MPOLIEYPY pacyeTa TemaoBoro 3 dexra 1000l XUMUIECKOH peakinu ¢
MCIIOJIb30BaHUEM CTAHJIAPTHBIX TEIUIOBBIX A (HEKTOB peakinil 00pa30BaHUs XUMHUECKUX
COEIMHEHUI U3 CTaHJAPTHBIX BELIECTB.

16. OOBsicHUTE, TOYEMY 3HAUEHHE TEPMOAMHAMUYECKON KOHCTAaHThl XUMHUUECKOTO paBHOBECHS
HE 3aBHCUT OT BbIOOpa Hayal OTCYeTa CTAHJAPTHBIX SHTPONUN (MM CTaHIAPTHBIX
MpHUBEIECHHBIX YHepruil ['mb0ca) peareHToB 1 Kak 3TO CBSA3aHO C TeIIoBoi Teopemoit HepHera.
17. IlocTpoiiTe uarpaMMsl, HIUTIOCTPUPYIOIINE 3aBUCUMOCTD OT TEMIIEPATYphl U AABJICHUS
OCHOBHBIX TEPMOAMHAMUYECKUX PYHKIINNA XUMHUECKU PEarupyroiero uieaibHoro rasa, u
JaiiTe COOTBETCTBYIOIINE MOSICHEHUS. Y KAKUTE UCTOYHUKH ITOIPELIHOCTEN pacyera ITHX
BEJIMYMH U CTETICHb UX BIUSHUS Ha pe3yJIbTaThl pacyera.

18. [IpuBenute n 060cHyHTE HanboIee ynoTpeOUTENbHbIE AHATUTUYECKHE COOTHOILIECHUS JIIS
ONMCAHUS TEPMUUECKUX YPABHEHHUM COCTOSIHUM BEIIeCTBAa B KOHACHCUPOBAHHOM COCTOSTHUU U
B COCTOSTHUM YMEPEHHO C)KaTOro raza. Y KaXuTe XapaKTepHbIE MOPAIKH BEITUYHH,
OTIpEEIAIONINX TOBEJCHUE BEIIECTBA B 3TUX COCTOSHUSIX.

19. IlocTpoiiTe rarpaMMsl, HUTIOCTPUPYIOLIUE BUJI TEPMUUECKOTO YPABHEHHS COCTOSHUS
BEIIECTBA, BKJIFOYas 00acTu (a3oBbIX epexoaoB. [losicHuTe CBsI3b HAOII0JAEMOTO
IIPOBEJCHUS BEIIECTBA C BIMSIHUEM CHUJI MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSI.
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20. [laiiTe ompeneneHue TpOHHON TOUKH BemlecTBa. M300paszute Ga3oByro nuarpamMmmy,
COJIEpXKAIIyI0 TPOHHYIO TOUKY pPaBHOBECHS rasa, )KUIKOU U TBepAon (a3. [IpuBeaure npumep
BEIIIECTBA, Y KOTOPOT'O TAKOW TPOMHOM TOYKU HET, IOKAXKHUTE €T0 (Pa3oByIO TuarpaMMmy u
poKOoMMeHTHpYiiTe ee Bu. [IpoBenurte nmprumMeps! (Ha3oBbIX JUarpamm, B KOTOPhIX UMEIOTCS
TPOIHBIE TOUKH, CBSI3aHHBIE C TOTMMOP(HBIMH MTPEBPAILICHUSIMUA B TBEPAOH (a3e BEelecTBa.
21. ITocTpoiiTe rpaduku, HILUTFOCTPUPYIOIIUE TIOBEICHKE SHepruu [ nOOca BelecTra B
OKpPECTHOCTH (ha30BOTO MpeBpameHus. YTo Takoe CTabMIIbHBIE U METAaCTa0MIbHBIE COCTOSHUS
BeniectBa? [IpuBenute npumepsl. [loctpoiite 6MHOMANIb U CIMHOJAND [Tl (Pa30BOrO Mepexoia
KUAKOCTU — raza. YKakKuTe COOTHOLIEHUS, OIIPEIEIISIOIINE [TOBEIEHNE BEIIECTBA B
KPUTHYECKON TOUYKE 3TOro (ha30BOro nepexoa.
22. Yto Takoe equHOe ypaBHeHUE cocTosiHusA Bemectsa? [IpuBeaure npumepsl. [Tokaxure, kak
Ha OCHOBE TaKOT'0 YPaBHEHHUS COCTOSHUS PacCUUTATh MapameTpsl (pa3oBoro nepexosa
KUAKOCTD — ra3. Jlokaxkute npasuio Makcsesia.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I
1.Oneprus ['n66ca Bemecrna g(T,P) u3Bectna. Kakue TepMonnHaMHYeCcKie CBOMCTBA 3TOTO
BEILECTBA MOKHO pacCUUTATh?
OTBeTHI:
1. Tonpko Tepmuyeckue cBoMcTBa. 2. TOIbKO KajJopuiecKue cBoiicTBa. 3. Bece cBolicTBa.
Bepnplii otBeT: 3. Bee cBoiicTia.

~ _RT
2.YpaBHCHHE COCTOSHUS UICATBHOTO ra3za v = ?(rzle R-ynuBepcanbHas razoBas MocTOsHHAs).

KakoBa pazmepHocTts o0bema v B cucteme CHU?

OTtBeTsI:
1. Metps! kyondeckue. 2. CanTUMETpBI KyOn4eckne Ha rpamM 3. MeTpbl KyOndeckue Ha
kujorpamm. 4. Metpsl KyOu4eckue Ha MOJIb.

Bepnplii otBeT: 4. MeTpbl KyOuueckrue Ha MOJIb.

ds ov
3.Kakoe 310 cooTHOmEeHne Makcpera? (ﬁ)T = _(a_T)P

OtBeTsI:
1. [Tepsoe. 2. Bropoe. 3. Tpetse. 4. UeTBepToe
Bepnblii otBeT: 4. UetBeproe
4.YT0 Ha3bIBaeTCs CTAaHIAPTHON TepMOIMHAMUYECKON (QyHKIUEH?
OtBeTsI:
1. MonpHas GyHKIUS UI€aIbHOTO ra3a, B3ATask IpY CTaHAAPTHOM JaBJICHUU. 2. Y 1eabHas
(GyHKLUS UI€ATBHOTO ra3a, B3sTas IpU CTaHJapTHOM JIaBJieHuu. 3. Y aenbHast QyHKIHS
peabHOTrO Ta3a, B3siTas Py CTaHIAPTHOM JAaBiieHuu. 4. MosbHast QyHKIMS peajIbHOTo Tasa,
B3sITasi IPY CTAHJAPTHOM JIaBJICHUHU.
Bepnpriii otBeT: 1. MonbHast pyHKINS HEaIbHOTO ra3a, B3sATasl IPU CTaHJapTHOM
JTaBJICHUU.
5.Ilepexon OT KBaHTOBOM CTaTUCTUKU K CTaTUCTHKE boibliMaHa MPOUCXOAUT TeM ObICTpee,
yem
OtBeThI:
1. bonbire mMacca yactuil, 00pa3yronux TEPMOAMHAMUYECKYIO CUCTEMY, OOJIblIIe TeMIIepaTypa
CUCTEMBI M MEHBIIIE TUIOTHOCTD. 2. bospliie Macca, MEHbIIIE TEMIIEPATypa U MEHbILIE
I0THOCTH. 3. Bonbiie Macca, MeHbIlIe TeMneparypa u 00JbIlIe IIOTHOCTb.
Bepusliii otBet: 1. bonble Macca gacTul, 00pa3yomux TepMOIMHAMUYECKYIO CUCTEMY,
00JIbI1IE TEMIIEPATypa CUCTEMBI M MEHBIIE TNIOTHOCTb.
6.KakoB nopsi/10k XapakTepUCTUUECKOM TeMIepaTypbl BO30YXK/I€HUS 3JIEKTPOHHBIX CTEIEeHeH
CBOOO/IBI y BEIIECTB?
OtBeThI:
1.0,1-10K.2.100 - 1000 K. 3. 10000 - 100000 K.
Bepnsiii otset: 3. 10000 - 100000 K.
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7.0003HaueHE aTOMHOTO TepMa 2Pl . KakoBbI 3HaU€HHS KBAHTOBBIX YMCEJN, ONPEICIISIONIUX
2

OpOUTAJIbHBIM MOMEHT, CIIUH U CyMMapHbIii MOMEHT.
OTBeTHI:
1.1;2;1/2.2.2;1;1/2. 3. 1; 1/2; 1/2. 4. 1/2; 2; 1.
Bepwnsriii otBet: 3. 1; 1/2; 1/2.
8.KakoBo ycioBue Mo/ie/i rapMOHUYECKHUI OCHUIUISITOP-KECTKUM poTaTop?
OTBeTHI:
1. Konebanust aTOMOB B MOJIEKYJie OTCYTCTBYIOT. 2. KojebaHus aTOMOB MaJibl IO CPABHEHHIO C
paccTostHueM Mexay HUMH. 3. KosieGaHus aTOMOB BEJIMKH 110 CPABHEHHUIO C PACCTOSTHUEM
MEXy HUMH.
Bepnsriii otBeT: 2. KonebaHust aToMOB MaJIbl IO CPAaBHEHHIO C PACCTOSTHUEM MEKTy HUMH.
9. 171 KaKuX TePMOJUHAMHYECKUX (QYHKIIMI B CMECH HI€aJTbHBIX Ta30B BBITIOTHSIETCS 3aKOH
Awmara?
OtBeThI:
1.u,h,Cv,Cp.2.5h, Cv,Cp.3.50, Cv,Cp.4.u,s, Cv, Cp.
Bepnwrii otBer: 1. u, h, Cv, Cp.
10.0T 4ero 3aBUCHUT SHTPOMUS CMEIICHUS ITPH 00Pa30BaHUN CMECH HJICATbHBIX Ta30B?
OTBeThI:
1. Ot TeMniepaTypbl U CBOMCTB KOMIIOHEHTOB cMecH. 2. OT TeMIiepaTypbl U COCTaBa CMECH. 3.
Ot coctaBa cMmecH. 4. OT CBOMCTB KOMIIOHEHTOB CMECH.
Bepusiii otBeT: 3. OT cocTaBa cMecH.
11.Kakoe BeIpakeHHE OTpEeIIsIeT MapuuaIbHyI0 MOJIBHYIO ()YHKITUIO 1-TO KOMIIOHEHTA
cmecu?

1. E = (ﬂ)TPMj;
21/)1—( )TPX]'
3.1 = GO,

(- monmuHas (1)YHKI_II/ISI cMmecH, M;-macca 1-ro KOMIIOHEeHTa, X;- KOJIM4eCTBO MOJIeH 1-To
kommnonenta, P, T,V - naBnenue, remneparypa u moJaHbIA 00bEM CMECH).
OTBeThI:
1. Beipaxenue 1. 2. Beipaxenue 2. 3. Belpaxxenue 3.
Bepnpriii otBeT: 2. Bripaxkenue 2.
12.Br1Gepute BblpaxkeHue, SABISAIONIEECS YPaBHEHUEM PaBHOBECHS] XUMHUECKHU pearupyromien
CUCTEMBI.
LY.L gi(T.P)-0; =
2%, g,T.Px) -9 =
3.3+ g,(T,Px)-9;=0.
(éi(T, P)- monbhas sueprust ['u66ca uncroro i-ro komnonenta, g, (T, P, x) - napuuanbHas

MoJbHas oHeprus [ n606ca i-ro KOMIOHeHTa, UJ; - CTEXUOMETPHYECKUAN KOIPPHUIIUEHT I-TO
KOMITOHEHTAa, V- YHCII0O KOMIIOHEHTOB B CMECH).

OtBerTsI:
1. Beipaxenue 1. 2. Beipaxenue 2. 3. Belpaxxenue 3.

BepHnsiit otBeT: 2. Boipaxenue 2.
13.Kakoii cmbicit nMeeT 0003HaYEeHHE AH})’ (T)?

OtBeThI:
1. TenoBoii 3 pexT peakunu komnoneHnToB f u 1 mpu Temneparype T. 2. TernoBoit apdext
peakiuy KOMIOHEeHTOoB f U 1 mpu Temmneparype, crpemsiiencs K Hymo. 3. CTaHAapTHBIH
TETIIOBOM 3P eKT peakuu 00pa30BaHNs KOMIIOHEHTA 1 U3 CTaH/IapTHBIX BEIIECTB MPHU
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temneparype T. 4. CtannapTHblii TernoBoi 3¢ dexT peakinu KOMIOHEHTOB f 1 1 ipu
temnepatype T.
Bepusriii otBet: 3. CtanaapTHbIi TemoBoi 3¢ dext peakunn oOpa3oBaHust KOMIOHEHTA 1
U3 CTaH/apTHBIX BEIecTB pH Temmeparype T.
14.Kakoe u3 ypaBHEHUH SIBIIIETCS] ypaBHEHHEM PaBHOBECHS B (hOpME U30TEPMBI PEAKIIUN
Bant-T'odda ans peakuuu 2H,0 2 2H, + 0,7

XH, X0 K,
1.2 =2F

XH,0 P

2, Zhz¥0s _ Ky
:CHZO P

3.22% —p.g,
XH,0

(x; - MOJIBHAS 10JIT KOMITOHCHTA, K, - KOHCTaHTa XUMUYECKOTO paBHOBECHS, P - naBienue).
OTBeTHI:

1. YpaBuenue 1. 2. YpaBHenue 2. 3. YpaBHeHue 3.
Bepwusliii otBeT: 2. YpaBHeHue 2.
15.Kakoe u3 ypaBHEeHU sIBIIsIeTCS ypaBHEHHEM MaTepuaibHoro 6ananca amns peakuuu 2H,0 2

2H, + 0,7
1 xh =1 = 2202¥¥Hz0
3 2xg,+2x0,+3xH,0
2. xp == —oarM0
3 2XH,tX0,+2XH,0
3. xg _ l _ 2X0,13XH,0 .
3 2XH,tX0,+3XH,0

(x5 - aTOMHast OIS KUCIIOPO/Ia, X; - MOJIbHASI JI0JIsI KOMITOHEHTA).
OTBeTHI:

1. YpaBuenue 1. 2. YpaBHenue 2. 3. YpaBHenue 3.
Bepnpiii otBeT: 1. YpaBHenue 1.

II. Onucanue wikanvl oueHuganus

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: 1paBUIbHBIN OTBET HAa TEOPETUYECKUH BOTIPOC.
[TpaBuibHOE pemenue 3a1auu. [IpaBuiibHBINA OTBET HA JONOJHUTEIBHBIN YTOUHSIONUIMHI BOIPOC.
He3naunTenbHbIe HETOYETH B OTBETAX.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: B OCHOBHOM IpaBUJIbHBII OTBET HA
TEOPETUYECKU BONPOC. B OCHOBHOM IpaBHIIbHOE peLICHUE 3a1aui. B OCHOBHOM MpaBUIbHBIN
OTBET Ha JIONOJHUTEBbHBIA YTOUHSIOIMMEI Bolipoc. Hegouersl B oTBETAX.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6binoIHeHUs 3HaHus: B OCHOBHOM NMpaBUIIbHBINA OTBET Ha
TEOpETUIECKHI Bopoc. HempaBuibHOE pereHue 3a1aqu, KOTOPOe B OCHOBHOM HCITPABJICHO TTOCIIE
JIOTIOTHUTEIBHOTO BOIpoca. HenpaBHIIbHBIN OTBET Ha TEOPETUIECKHI BOIIPOC, HCTIPABICHHBIN B
OCHOBHOM I10CJI€ JIOTIOJTHUTEIHLHOTO BOIIpoca. B OCHOBHOM IpaBWIIBHOE PEIICHHUE 3aIaUH.

Oyenka: 2
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: B OCHOBHOM NMPaBUILHBIA OTBET Ha
TeopeTudeckuii Borpoc. HenmpaBunsHoe pemienue 3a1aun. HenpaBuibHBINA OTBET Ha
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TEOPETUYECKUI BOIIPOC. B OCHOBHOM IpaBWIBHOE pelIeHUE 3a1a4n. HenpaBuiibHbIe OTBETHI HA
JOTIOJTHUTEIIbHBIE BOIIPOCHI.

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

8 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH
IIpumep Onnera

1. [TocTpotite quarpammsl V-T u p-T BemiecTBa B 00J1acTH ra3a (C MCIOIb30BaHHEM
BUPHAIBHOTO YPaBHEHHS COCTOSIHUS BEIIECTBA), KUAKOCTH U (ha30BOTO MPEBPALICHUS
KUAKOCTD - Ta3. [locTpoiite KpuBble MHBEPCHH JIpocceib-3¢(eKTa B STUX Juarpammax.

2. Iloctpoiite rpaduku TeMIEpPaTypHBIX 3aBUCKMOCTEN BTOPOTO0 BUPUAIBHOTO KO3 dUIiueHTa
JIBYX Ta30B: MOJICKYJIbI IEPBOTO U3 HUX OTTAJIKHMBAIOTCS HA BCEX PACCTOSHUSX, MOJICKYJIbI
BTOPOT'O OTTAJIKUBAIOTCS HA MAJIBIX U MPUTSATUBAIOTCS HAa OOJBIIUX PACCTOSHUAX.
OObsicHuTe (U3HUYECKUN CMBICI Pa3IUIUs PE3YIbTATOB.

IIpoueaypa nposenenust
YCTHBIN OTBET HA BOMPOCHI OUjeTa

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ1-2nk-1 Bnageer HaBpikamu pacuera Terio(pu3nIecKuxX CBOWCTB
pabouux Tell, UCIIOB3YEMbIX B JHEPTeTHUECKOM 000py10BaHUU

Bomnpocel, 3axanus
1.1. MU300pa3ute nuarpammsl Z-p 1 Z-F BeIIeCTBa B 00J1aCTH ra3a, XKUAKOCTU U (Ha30BOTO
MIPEBPAICHHS KUIKOCTh - Ta3. [lokaxkuTe, 4To B 00J1aCTH MaJbIX TUIOTHOCTEN TEPMHUECKOE
YpaBHEHUE COCTOSHMS r'a3a MOKHO MPEJICTABUTh B BUIE BUPHAIBHOTO Pa3JIOKEHUSI.
[TocTpoiiTe TemmnepaTypHbI€ 3aBUCUMOCTH BUPUATIBHBIX KOd(ppuimenToB. BeiBeaure
pa3ioXKeHUe Z MO CTETEHSM JaBJICHUS U BbIpa3uTe KOA(P(UIIUEHTHI ATOTO PA3I0KEHHS Yepe3
BUpHAJIbHbIE KO3()(PUIIUEHTHI.
2. IMoctpoiite quarpammsl V-T u p-T BemiecTBa B 0071acTh ra3a (¢ UCHOIb30BAHUEM
BUPHUAJILHOTO YPABHEHHS COCTOSIHUS BEIIECTBA), YKUIKOCTU U (ha30BOTO MpEeBpaIeHUs
KUAKOCTH - Ta3. [locTpoiite KpuBble WHBEPCHH Ipoccelb-3¢(eKTa B STUX Juarpammax.
3. TIToctpoiite nuarpammel h-T 1 h-p BemecTBa B 001acTH ra3a (C HCIOJb30BaHHEM
BUPHAIILHOTO YPaBHEHHsI COCTOSIHUS BEIIECTBA), KHUAKOCTH U (pa30BOTO MPEBPALICHUS
KHUIKOCTB-Ta3. [TocTpoiiTe KpHBYIO HHBEpPCHH Apocceb - 3ddekra B quarpamme h-p.
4. Jaiite onpenenenue (GyruTUBHOCTH KaK TEPMOJAMHAMUYECKON (PYHKIIMM BEIIECTBA.
[Tokaxkute, KaK BEIYUCIUTH (DYTUTUBHOCTH Ta3a(MIeaIbHOTO U PEAIbHOTO)! BEIIECTBA B
KOHJCHCUPOBAHHOM (3KHUIKOM, TBEPAOM) COCTOSIHIH B 3aBUCUMOCTH OT 1 U .
5. Ilokaxkute, KaK BEIYUCIUTD (PYTUTUBHOCTH Ta3a M )KUJIKOCTH B 3aBUCHUMOCTH OT T U T,
UCTIONB3YS €IMHOE YpaBHEHHE COCTOSIHUS BelecTBa. Kak B 3ToM ciydae GopMyIupyroTcs
yciioBHs (ha30BOT0 PaBHOBECHS JKUIKOCTH - Ta3? BeiBeauTe mpaBmio MakcBea.
6. [lokaxxurte, KaKk BEIYMCIUTD MOTEHIUATIBHYIO SHEPTUIO B3aUMOJEHCTBHUS IBYX CUCTEM
ANEKTPUIECKUX 3apsaaoB. Kak onpenensitoTcsi MyabTUIONBHBIE MOMEHTHI (JIUTTOIBHBIMH,
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KBaJIPYIIOJIbHBIN) U KaK OHU CBSI3aHbI C CHMMETpUEN pacnipenenenus 3apsiaa? [lpuseaure
MIPUMEPBI MOJIEKYJI, Y KOTOPBIX UMEIOTCS (IMO0 OTCYTCTBYIOT) TUIOJBHBIN U KBaIPYIOJIbHbII
MOMEHTHI.

7. Kak onpenensercs nmoisipuzyemMoctb MosieKybl? [lokaxknure, Kak BBIYUCIUTh
NOTEHLUAIbHYIO SHEPTUIO MHAYKIIMOHHOTO B3aUMOJIEHCTBUS MOJIEKYJIbI C MOJIEKYJION -
HMCTOYHHMKOM 3JIEKTPUUYECKOro 1oJjsi. Kak BO3HUKAEeT IUCIEPCUOHHOE B3aUMOJCICTBUE
MOJIEKYJI M KaK 3aBUCHUT IOTEHLUAJbHAs SHEPTUS 3TOI0 B3aUMOJECHCTBHS OT pacCTOSHUS
MEXIY MOJIEKYJIAMHU U OT UX MOJAPU3YEMOCTEM?

8. IlpuBenuTe nmpuMepsl NOTEHIMAIBHBIX (DYHKIHN, C TOMOIIBIO KOTOPBIX OMUCHIBAIOT
SHEPIUU MEXMOJIEKYISIPHOro B3aumoencTus. Kakue xapakTepHble mapamMeTpsl,
OTIpENIeNAIONINE MEXMOJIEKYJISIPHOE B3aMMOJICHCTBHE, BXOIAT B 3TU (DYHKIIMU, U KAKOBBI
MOPSIIKK UX BeIWYMH? MOXKHO M, 3Hasi, KaK B3aUMOJECHCTBYIOT JBE€ MOJIEKYJIbI, OINUCATh
B3aMMOJIEHCTBHE MEXAY HECKOJIBKUMH TaKUMH MOJIEKYJIaMU?

9. Ilokaxkute, Kak BHIYMCIUTH BUpUATIbHbIE KOA(PGUIIUEHTHI BEIIECTBA, €CIIU U3BECTHBI
NOTEHLMAJIBl MEXXMOJIEKYJIIPHOTO B3auMoAeHCTBUS. COOTBETCTBYIOT JIM IOJIY4AIOIINECS B
pe3ynbTaTe TEOPETUUECKOTO pacuera TeMIIepaTypHbIE 3aBUCUMOCTH BUPHAJIbHBIX

KO3 PHUIUEHTOB 3KCIIEPUMEHTATEHBIM

JaHHBIM U Puznyeckomy cMbiciny? OObBSICHHUTE, KaK COCTaBUTh TaOIHIIBI Oe3pa3MepHBIX
BUPHAIBHBIX KO3()(PHUIIMEHTOB 1 3a4eM 3TO HYXKHO.

10. OOBsicHUTE, YTO TAKOE TEPMOJUHAMHYECKOE MOJ00MEe BEIIEeCTB, W cHOpMyIHpYiiTe
3aKOH COOTBETCTBHHBIX COCTOSIHUM. [laliTe MoJieKysipHOe 0O0CHOBAHKE 3TOMY 3aKOHY.
[Tokaxkute, Kakue MOJEKYJISIPHBIE YCIOBHS JOJDKHBI OBITH BBHIOJHEHBI, YTOOBI BEIIECTBA
ObLIM TepMOAMHAMHUYECKU M0a00HBI. [lo KakuM mpUYMHAM TOYHOE TEPMOJAUHAMUYECKOE
nonobue BemiecTB He BeTpeuaeTcsi? Kak MoxkHO copMynupoBath "paciiupeHHbINH" 3aK0H
COOTBETCTBEHHBIX COCTOSIHUM, IPUTOIHBIN JIIsl TOCTaTOYHO IIMPOKOI0 Kpyra BellecTB?

11. BeiBegute GOpMYIIbI U1 BEIYUCICHUS JIOKATBHBIX MJIOTHOCTH, CKOPOCTH TEUCHHUS U
TEMIEPATypbl HEPAaBHOBECHOI'O Ta3a, TEH30pa JABJIEHUS U IUIOTHOCTH TEIJIOBOIO OTOKA Ha
OCHOBe (DYHKIIMM pacripe/iesieHus] MoJIeKyJl. YeMy OKa3bIBalOTCs paBHBIMH 3TH BEJTUYUHBI,
€CJIM ra3 HaXOAUTCA B COCTOSTHUM TEPMOJIMHAMUYECKOIO paBHOBECHS?

12. JlaiiTe onpenenacHusi OCHOBHBIX I1ApaMETPOB, UCIIOJIb3YEMBIX Ul OIMCAHMS TAPHBIX
YIPYTUX CTOJIKHOBEHHUM MOJIEKYN, AU(P(GEpEeHINATBHOI0 U ra30KMHETUYECKUX CEYEHMH
CTOJIKHOBEHUH. 3amuiiuTe KUHETHYecKoe ypaBHeHue bonbliMaHa u faiite oObscHeHHe
BXOJIALIMM B HETO BeMYMHaM. KakoBbI rpaHHIlbl IPUMEHUMOCTH 3TOro ypaBHeHusa? Oocyaure
BO3MOXHOCTH 0000111eHNs1 ypaBHEeHUs1 bonbiimaHa.

13. Tlpoanamm3upyiiTe 3aBUCUMOCTH KOI(D(PHIIMEHTOB TepeHOca pa3pekeHHOTO rasa,
BBITEKAIOUINE U3 PEIICHNUs] KHHETUYECKOTO ypaBHEHHs bosbiiMaHa, OT mapaMeTpoB
COCTOSIHUSI Ta3a U CBOWCTB MoOJeKyJ. COOTBETCTBYIOT JIU 3TH PE3yJIbTaThl
HKCIepUMEHTANbHBIM AaHHBIM? Kak paccunTarh TaOaM1bl 0€3pa3MepHBIX yCpPeIHEHHbBIX
CEUEHUU CTOJIKHOBEHHMI MOJIEKYJI M KaK WX MCIOJIb30BaTh JUIsl BHIYMCICHUS
K03(pPUIIMEHTOB NlepeHoca ra30B MO MOJIEKYISPHBIM JTaHHBIM?

14. TlocTpoiiTe AuarpaMMbl, H300paXKaroMue 3aBUCUMOCTH KOI(D(UIIMEHTOB BSI3KOCTH U
TEIUIONPOBOAHOCTH BEIIECTBA OT €ro MapaMeTPOB COCTOSIHUA. YKaKuTe 00JacTH MapamMeTpoB,
B KOTOPBIX PAacyeT 3TUX BEJIMYMH MO>KHO BBIIIOJHUTH HA OCHOBE PEILICHUs] ypaBHEHUS
Bonbumana. Kakre 0coO€HHOCTH BO3HUKAIOT B IMPOLIECCAX MEPEHOCA, €CIIU Y MOJIEKYI
UMEIOTCS. BHYTPEHHHE CTENIEHH CBOOOIbI?

15. [Maiite ob1ee onpeaeneHre UAeaIbHOTO pacTBOPa U BBIBEAUTE (POPMYIIBI JIsI BEIUMCIICHUS
ero TepMoarHaMuyeckux pyHkuud. OObACHUTE, TOYEMY 3Ta MOJIENbh HE OMICHIBAET
NOBEJICHUs OOJIBIIMHCTBA PEATBbHBIX cMeceil BemecTB. YTo Takoe U30bITOUHbIE
TepMOoJHaMHueckue (PyHKLIMU U KaK OHM CBsI3aHbI € 3ppexTamu cMmeneHus (00beMHBIM,
TerIoBbIM 1 T.11.)? KakoBa ¢usnueckas npupoja 3tux BeanuuH? [Ipommmoctpupyiite
paccMmatpuBaembie 3G (HEKTh Ha IPUMEPE CMECH PEANIbHBIX Pa3pEeKEHHBIX I'a30B.
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16. Chopmynupyiite ollriee onpeaesieHne napuuaibHbIX TEPMOIMHAMUYIECKIX (DYHKITUH
KOMIIOHEHTOB cMecH. OOBSICHUTE, KaKOBa POJIb 3TUX BEJIMYMH B TEPMOJUHAMHKE PACTBOPOB.
IToxaxkure, KaK UX BBIYUCIIUTB, €CJIU U3BECTHA 3aBUCUMOCTbh COOTBETCTBYIOLEH
TEPMOJMHAMHYECKOH (YHKIIMHM pacTBOpa OT €ro coctana. [IporwsuirocTpupyiite 3TO IpaBUIIo
rpaduvecku s OmHAapHOU cMecH. KakoBbl hopMyibl 1St BBIYMCICHUS NapLIUAIbHBIX
TePMOJMHAMHYECKUX (YHKIMI KOMIIOHEHTOB HealbHOI cMecu? UTo cienyeT U3MEHHUTD B
3TUX QOopMyIax, YToObl cAeNaTh UX MPUTOJHBIMU JUIS ONHCAHHS CBOMCTB PEATbHOTO
pactBopa?

17. BeiBenute yciioBus (pa3oBOro paBHOBECHS] B MHOTOKOMITOHEHTHOM CHCTEME.
Cdopmynupyiite npasuio ¢a3 ['mb06ca u mpoaeMOHCTpUPYHTE €ro NpuMEHEHHUE /TS aHalu3a
¢a30BbIX paBHOBeCHiA. BriBequTe ypaBHEHHS MaTepHaIbHOTO OanaHca ais
MHOT'OKOMIIOHEHTHOM T€TEpOr€HHOW CHUCTEMBI. BhINOMHNTE aHAIN3 CUCTEMbl YPAaBHEHHM JIIs
pacueTa cocTaBa Takoi cucteMbl. CKOJIBKO M KaKUX HE3aBUCUMBIX I1apaMETPOB,
OTIPEEIISAIONINX COCTOSIHUE CUCTEMBI B I1€JIOM, CIEAYET 3a/1aTh, YTOObI OJJHO3HAYHO
OIPEEIUTh €€ COCTAB?

18. BrimonHuTe pacyeT napameTpoB paBHOBECHS JKHUJIKOCTh - ra3 B OMHApHOW CMeECH,
npezronaras, 4To ra3oBas (paza - cMech HIeaNIbHBIX Ta30B, a KUIKas (asa - u1eaTbHbIH
pacTBOp. Briuncnaure napaMerpel, XxapakTEpU3YIOLIME COCTOSHMS Havajla KUIIEHUs U Hadaja
KOHJICHCAIIU CMECH, a TAK)KE COCTABBI M JIOJH COCYIIECTBYIOMMX (a3 B odnactu (Ha3oBOro
paBHOBecust. [locTpoiite rpaduku, UITIOCTPUPYIOLIUE MOTYYSHHbIE pe3ynbTaThl. Kak
U3MEHATCS 9TH PE3yJIbTaThl, €CJIM OTKA3aThCA OT IPENIOJIOKEHUS 00 NCaIbHOCTH pacTBopa?
19. TlocTpoiiTe nuarpaMmmel, n3o0paxarorire pazoBoe paBHOBECHE )KUIKOCTh - ra3 B OMHAPHOM
pacTBOpe, HCIONB3Yys KOOpauHaThI p-1, p-x, T-x. Ha ocHOBe 3THX AuarpamMM OOBSICHUTE, KaK
MIPOUCXOUT IMpoliecc MapooOpa3oBaHus (KOHACHCAILIMH), KaK ONPEAETUTh COCTaBbl U JI0IH
COCYIIECTBYIOMMX B paBHOBecuH (a3. [IpogeMoHCTpUpYIiTE KpUTHUECKUE SIBIICHHUS B
pacTBope.

MatrepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Kakue U3 nepeuncaeHHbIX MOJIEKYJI MOJISIpHbIE?
1.0,
2. H,0 (moekyrna HeTuHEHAsT )
3. OH
4. CO, (Monekymna TUHEITHA)
5. NO, (Monexya HeTMHEeWHas )
OTBeTHI:
1.2,3,52.2,3,4,53.2,4,54. Bce
Bepwnsriii otBeT: 1. 2, 3, 5
2.ITpu B3auMOIeHCTBUU ABYX MOJISPHBIX MOJIEKYJ, HAXOAALIMXCS Ha OOJIBLIOM IO CPAaBHEHMIO
C X pa3MepaMy pacCTOSIHUU, TUIIOJIbHbIE MOMEHTBI MOJIEKYJI ITapaJlIe/IbHbl U HAIIPABJICHBI B
OJIHY CTOPOHY. DHEpIus AUIOJIb-AUIIOILHOTO B3auMOJIeiicTBUS OyeT
OTtBeTHI:
1. ITonoxxurensHa 2. OTpunaTenbpHa
Bepnsiii oteet: 1. [lonoxurensHa
3.lunonb-1nIoJIbHas COCTABIIAIONIAs TAPHOTO IUCIIEPCUOHHOTO B3aUMOIEHCTBUS
OTBeTHI:
1. ITonoxwuTrenbHa U 0OpaTHO MPOMOPIMOHAIBHA IIECTOI CTENEHH PACCTOSHUS MEXKIY
yactunamu. 2. OtpunareiabHa 1 00paTHO MPOMOPIIMOHATBHA IIECTON CTEMEHN PACCTOSHHUS
Mexay yactuamu. 3. [TonoxxurensHa 1 00paTHO MPONOPIMOHATIEHA BOCBMOM CTENEHH
paccTosiHus MexXly yacTuiiamu. 4. OTpunarenbHa 1 0OpaTHO MPOINOPLHOHATIbHA BOCBMON
CTETIEHH PACCTOSHUS MEX]y YAaCTHIIAMH.
Bepnpiii otBeT: 2. OTpunatenbHa ¥ 00paTHO NMPONOPIHOHATIbHA HIECTON CTENIEHU
paccTOsSHUS MEXy YaCTHIIAMH.
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4.Ilorennuan napHoro B3auMoaencTeus Jlenapaa-/[»oHca XOpOLIO ONKUCHIBAET
B3aUMOJICUCTBUE
OTBeTHI:
1. Becex wactui 2. Tonbko nmodsipHbIX 9acTHI 3. TolbKo cheprueckr CHMMETPUYHBIX YaCTHI
Bepusriii otet: 3. Tonbko cheprudecku CHMMETPUYHBIX YaCTHUI]
5.BTopoii BupuanbHbIid KO3()GUIMEHT 1)1 ra3a, YaCTHI[BI KOTOPOTO B3aMMOJICHCTBYIOT KaK
TBepbIe cepsl, Oyner
OTtBeTsI:
1. I[TonoxxurensHbIM 2. OTpunareabHbiM 3. OTpULIATENbHBIM IPU HU3KUX TEMIIEpaTypax U
MOJIOKUTEIBHBIM IPU BBICOKHUX.
Bepuriit otBet: 1. [TonoxurenbHbIM
6.Kaxum nomkeH ObITh MOKa3aTeNb CTEINEHU Y MapHOro MOTEHIIMAa TOUEYHbIE IEHTPbI

d . .
orrankuBanus O, (r) = & YTOOBI MOKHO OBLIO BBIYMCIUTH BTOPOI BUPUATbHbBIN

koapurment?
1.6 =3
2.6 <3
3.6 >3
4.6 <3
OTtBeTsI:
1. Bapuanr 1 2. Bapuanrt 2 3. Bapuant 3 4. Bapuant 4
Bepnsiit orBet: 3. Bapuant 3
7.J1Ba pa3nmuYHBIX BEIIECTBA, COCTOAIIUX U3 C(HepUUECKH CUMMETPUYHBIX YACTHI], UMEIOT
OJIMHAKOBbIE Oe3pa3MepHbIe TOTEHIIMAbl TApHOTO B3auMoaencTBus. [1pu kakux
TEMIIEPATypax TEPMOJINHAMUIECCKOE T10100Me BENIecTB OyIeT HapyIaThes B OOJbIICH
creneHu?
OTBeTHI:
1 TIpu Hu3kux Temneparypax. 2. [Ipu BeICOKHX TeMIiepaTypax.
Bepnpiit otBet: 1 [Ipy HU3KUX TemmnepaTypax.
8.Kakas u3 mepeurcieHHbIX (PYHKIHHA WeaTbHON CMeCcH MOJUUHSIeTCS 3aKoHy Amara?

1. h(T, P, x) - MOIIbHAs SHTAIIBIINS CMECH.
2. s(T, P, x) - MOITbHAs SHTPOTIHSI CMECH.

3. g(T, P, x) - monbHas sHeprus ' mb60ca cmecH.
OtBeTsI:
1. Bapuanr 1. 2. Bapuant 2. 3. Bapuanr 3.
Bepnplii otBet: 1. Bapuanr 1.
9.CK0JIbKO HE3aBUCHMBIX IEPEMEHHBIX OMUCHIBAIOT COCTOSIHME OMHAPHOM TpexazHoii
CUCTEMBI?
OTBeThI:
1.02.13.24.3
Bepnwiit otBeT: 2. 1
10.Yemy paBeH cocTaB )XHIKOH (a3l OMHAPHOTO PacTBOPA C BAJIOBBIM COCTABOM X B TOUKE
Hayayia KunexHus?
OtBeThI:
1.x2.1x3.14.0
Bepusiii otBeT: 1. x
11.MoxHo 11 “pazorHars” (BBIAEIUTH KOMIIOHEHTHI B UUCTOM BHJIE IIyTEM OCYILIECTBICHUS
IPOIIECCOB UCTIAPEHUs U KOHIeH calun) OMHapHBIN a3€0TpONHbII pacTBop?
OtBerTsI:
1. MoxHo. 2. Henp34.
Bepnsiit otBet: 2. Henp3s.
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12.Kaxkas u3 npuBeeHHBIX (hOpMYJI TO3BOJIIET MIOCUUTATh CPEHEE JIOKATbHOE 3HAUYCHHE
MOJIEKYJISIPHOTO

npusHaka Y (t, Z, 7_‘))'7
LY =nt1) Jy W(& ¢, f(t c,r)d 3r
2.9(t, 1) = (L, ¢, 1)t ¢, r)d 3r

- > -
(f(t,c,r) - onHovyacTHuHas GyHKIUS pacupeneieHus, n(t, r) - JoKaibHas IUIOTHOCTh
- -

_r
n(t,?) ()

YyacTull, t - BpeMsl, C- CKOPOCTh, 7' - KOOPAMHATA YACTHUIIbI)
OTtBeTsI:
1. Bapuanr 1. 2. Bapuanr 2.
Bepnpsiit otBeT: 2. Bapuant 2.
13.Ten0BOM MOTOK B YUCTOM PABHOBECHOM ra3e
OTtBeTsI:
1. Otnuuen ot Hyns. 2. PaBeH Hy10.
BepHusiii otBeT: 2. PaBeH Hy:10.
14.Yron paccestHus! TP MAPHOM CTOJIKHOBEHUH 3aBHCHUT OT
OTtBeTsI:
1. OTHOCHUTENBHON CKOPOCTH YACTHII, IPULIEIBHOTO [TapaMeTpa U MOTEHIMalIa
B3auMOIeUCTBUS. 2. OTHOCUTENBHON CKOPOCTH U MOTEHIIMAJIa B3aUMOACUCTBUS. 3.
IIpunenpHOro napaMerpa U NOTEHIMAIA B3aUMOICHCTBHUS.
Bepnsliii otBeT: 1. OTHOCUTENBHOM CKOPOCTH YACTHUIL, IPULETBHOTO TapaMeTpa 1
IIOTEHIMasa B3aUMOICHCTBHSL.
15.Pemienne Yenmena-OHckora ypaBHeHHUs bosbliMaHa cripaBeAJIMBO MPU 3HAUYCHUSIX YUCIIA
Knyncena Kn
OTtBeTsI:
1. Kn 3HaunTensHo 6onbie 1. 2. Kn pasen 1. 3. Kn 3naunrtensHo meHsle 1.
Bepnplii otBet: 3. Kn 3HaunTensHo MeHbLIe 1.
16.KoaddurmeHT TErIonpoBoIHOCTH Pa3peKEHHOTO0 OJHOATOMHOIO Ta3a ¢ YBEIUYCHHEM
JIaBJICHUS
OTBeThI:
1. YBenuuuBaercs. 2. Ymenbiuaercs. 3. He 3aBucut ot naBineHus.
Bepnsiii otBet: 3. He 3aBUCHT OT 1aBieHUs.

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: 1paBUIbHBIN OTBET HAa TEOPETUYECKUH BOTIPOC.
[TpaBuibHOE pemenue 3a1auu. [IpaBuiibHBINA OTBET HA JONOJHUTEIbHBIN YTOUHSIONUINHI BOIPOC.
He3naunTenbHbIe HETOYETH B OTBETAX.

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaHus: B OCHOBHOM NpaBUIIbHBIA OTBET Ha
TEOpPETUUYECKU BOpoc. B OCHOBHOM IpaBHIIbHOE pelICHUE 3a1a4d. B OCHOBHOM MpaBUIIbHBIN
OTBET Ha JIONOJHUTEbHBIA YTOUHSIOMMEI Bolipoc. Hegouersl B oTBETAX.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6bINOIHeHUs. 3HaHus: B OCHOBHOM NPaBHIILHBINA OTBET Ha
TeopeTHYecKuid Borpoc. HempaBuiibHOE pereHne 3a1a4u, KOTOpoe B OCHOBHOM HCIIPABJICHO TIOCIIe
JOTIOJIHUTEIBHOTO Bonpoca. HenpaBuiibHBIN OTBET HA TEOPETUYECKHUI BOIIPOC, HCIIPABJICHHBIN B

OCHOBHOM ITOCJIC JOIOJIHUTCIIbHOT'O BOIIPOCA. B ocHoBHOM IMMPaBUJIBHOC PCUICHUC 3aJa1H.
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Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoIHeHUs 3Hanus: B OCHOBHOM ITPaBUJIbHBIN OTBET HA
TeopeTnyecKkuii Bonpoc. HenpasunpHoe penmienue 3agaun. HenpaBuiibHBIN OTBET Ha
TEOpeTHYECKUi Bonpoc. B 0oCHOBHOM mpaBuiibHOE penieHue 3a1aun. HenpaBuiibHble OTBETHI HA
JIOTIIOJTHUTEIIbHBIE BOIIPOCHI.

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

Hrorosas oneHka OIMPCACIIACTCA KaK CPEAHAA U3 OLICHOK CEMECTPOBBIX
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