MunucreperBo nayku u Beiciiero obpasosanus Poccuiickoit ®enepanuu
HuoxnekaMeKkui XMMUKO-TEXHOJIOTHICCKII HHCTUTY T((rirran)
(ejiepaiipiioro rocy 1apcTBEHHOTO GI0JPKETHOrO 00Pa30BATEILHONO YIPEK IEHHS
BBICITIEIO 0OPa30BaHMS
«Kaszanckuii HanmoHabHbI HCCIIC/[0BATEIIBCKUH TEXHOIOTHYECKUH YHIUBEPCHTET)
(HXTH ©I'bOY BO «<KHUTY »)

VTBEPXIAIO
I JIMpeKTopa 1mo YP
H.M.Huxudoposa

2021r.

®OH/JI OHNEHOYHBIX CPEACTB

1O JIMCHHUITJINHE
b1.0.21 «®u3zuyeckass XUMHS

18.03.01 «Xumuyeckas TEXHOJIOTHSI
(K(UI W HAUMCHOBaAHUE HaNpPaBJICHUSA I'IOIH'OTOBKH/C[]CHMGJTBHOCTK)

«Xumuueckas TeXHOJIOTHSI OPraHMIECKUX BEIIECTR»
«XMMHMYCCKAs TEXHOJIOIUsI BHICOKOMOJIEKYIISPHBIX COEIMHEHHM
«XHUMHUUCCKast TCXHOIIOIHS IIPUPOJIHBIX SHEPrOHOCHTEIICH M YIJIEPOIHBIX MATEPHATIOB)

«XHUMHYCCKas TCXHOJIOIUSA IICpCpaGOTKI/I ITOJIMMEPOB U 3JIaCTOMEPOB»
(naumeHoBanKe npoQuIIs/Crienantu3anum)

baxanasp
hopma obyuenus:
OYHAs, OYH0-3a09Has1, 3a09HASL

Hmxuekamcexk, 2021r.

4



Cocrasurein OOC: M
JIOICHT Kadeipbl OHOTEXHOIOI UM W / O.H. Hypuesa

®OC pacemoTpen u 07106peH Ha 3ace/iaHuy Kadeapbl GHOTEXHOIOTHH, IPOTOKOJ OT
«22» mapra 2021r. No 7

3aB. kade;poit % < I'.C.CarjieeBa

CO'IACOBAHO

lporokoit sace/ianms kadespsr HXC, peaiusyromieii HoroToBKy 0CHOBHOI o0pazoBarebHO
1porpamMmel, ot «24» mapra 2021r. No 8

3as. Kadespoit %{ s T.5.Munseranues

Dxenept: orsercrBennbiif 3a OOI,

Paspa6oruuk, jrorent kad. HXC
HXTH ®I'50Y BO «KHUTY » // / A.M.HoBoxuosa




Hepelteub Komnemenuuﬁ u quukamopoe oocmudicenus Komnemenuuﬁ C yKaszanuem smanoe cﬁopmupoeanuﬂ 68 npouecce océoenun ()ucuunﬂunbl

Kommnerenmus: OIIK-1 CrnocoGen u3ydars, aHaIM3MpOBaTh, UCIOIB30BATH MEXAHU3MbBI XUMHUYECKUX PEAKIINM, TPOUCXOANIMX B TEXHOJIOTHIECKHX MPOLECCax
OKpY’KafoIleM MHpe, OCHOBBIBASICh HA 3HAHHSX O CTPOSHHUH BEIIECTBA, MPUPOJIEC XUMHUYECKON CBS3M M CBOMCTBAX Pa3IMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB,
COETMHEHUM, BEIIECCTB U MaTEPUAJIOB.

Nuaukatopel 10CTHXKEHUSI KOMIIETCHIINU:

OIIK 1.1 3HaeT TeopeTHYECKHUE OCHOBBI XHMHUH, TPUHIIMITBEI CTPOCHHS BEIIECTBA, OCHOBHI KIacCH()UKAINY COENUMHEHHH, CTIOCOOBI IOMYUeHHS 1 XHMIYECKHE CBOHCTBA
COCJIMHCHHMI, OCHOBHBIC MEXaHU3MBI IMPOTEKAHUS XUMUUECKUX PEAKITNI, OCHOBHBIC 3aKOHBI U COOTHOIIIEHUS (PU3MUECKOI XMMHH, OCHOBHBIC 3aKOHBI TEPMOIUHAMHUKHU
HOBCpXHOCTHBIX HBHGHHﬁ, CBOﬁCTBa )Z[I/ICHepCHBIX CUCTEM, MCTOAbI UCCIICAOBaAHNA HOBerHOCTHBIX }IBHCHI/Iﬁ ILI/ICHCpCHBIX CUCTECM.

OIIK 1.2 ymeer HUCHOIB30BATH XHMHYECKHE 3aKOHBI, CIPAaBOYHbIE IaHHBIE W KOJIWYSCTBEHHBIE COOTHOIICHHS B XHMHYECKHX PEAKIUAX JUIA PEIICHHS
npodecCHOHANBHBIX 3a/1a4, TPOTHO3UPOBATh BIMSHUE Pa3IMYHBIX (PaKTOPOB Ha PABHOBECHE, COCTABIIATH KHHETUIECKUE YPAaBHEHHUS, KIaCCU(PHUIIMPOBATH SIEKTPOIBI
nu C—)HCKTpOXI/IMI/I‘IeCKI/IC eIy, HpOBOI[I/ITb pvaeTm C UCIIOJIB30BAaHUEM OCHOBHBIX COOTHOHICHI/If/i TCpMOILI/IHaMI/IKI/I HOBCpXHOCTHLIX SIBJICHI/II‘/'I nu pvaeTLI OCHOBHBIX
XapaKTEePUCTUK JUCIIEPCHBIX CUCTEM.

OIIK 1.3 BnageeT HaBbIKAMU OMKMCAHUS CBOMCTB MPOCTHIX U CJI0KHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOT'O CTPOCHHUSI, SKCIIEPUMEHTaIbHBIMU HaBbIKAMU OINPEICICHUS
($u3NUECKNX M XUMHUYECKHX CBOWCTB COCTUHEHHUH, YCTAHOBICHHUS CTPYKTYPhl COCIMHEHHH, HaBbIKAMU pEIICHHWs] THUIOBBIX 3aJad B 00JacTH XUMHYECKOI
TEPMOJIMHAMHKH, (ha30BBIX paBHOBECH U (ha30BBIX MEPEXOIOB, IEKTPOXUMUHU H XUMHYECKON KHHETHKU

Nupukatopsl Orarsl GOpPMUPOBAHUS KOMITETEHITHH HanmenoBaHue oeHOYHOTO
JIOCTUKEHHUS (ykazatb Bce Temsl u3 PI1J]) cpeacTsa
KOMICTCHIIHA Jlekuuu IMpakTHyeckue JTaGopaTopHbIe KypcoBoii mpoekt
KOMICTCHIINA 3aHATHS, 3aHSATHS (pabota)
nabopaTopHBIN
PAaKTUKYM
OIIK-1.1 Tema 1, Tema 2, Tema 3. | He npegycMoTpeHbl Temal, Tema 2, rema 3. | He npegycMmoTpena Jlabopamopnas paboma.

Konnoxeuym. Konmponvras
paboma y 3a04HUKO8, IK3AMEH.

OIlIK-1.2 Tema 1, Tema 2, Tema 3. | He npegycMoTpeHbI Temal, Tema 2, Tema 3. | He mpegycMmoTpena Jlabopamopnas paboma.
Konnoxeuym. Konmponvnas
paboma y 3a04HUKO8; IK3AMEH

OIIK-1.3 Tema 1, Tema 2, Tema3. | He npexycmMoTpeHbl Temal, rema 2, Tema 3. | He npeagycmorpena Jlabopamopnas paboma.
Konnokeuym. Konmponvras
paboma y 3a0UHUKO8, IK3AMEH




Ilepeuensv ouenounvlx cpeocme no OucCUuUnIUHe

3 — cemecmp — 0UHAA/OUHO-3A0YHAA PopMbL:

Ouyenounvle cpedcmea Kon-60 Min, oannoe Max, 6arnoe
Jlabopamopnas paboma 3/2 3*4=12/2*6=12 3*8=24/2*10=20
Konnoxeuym 4/4 4*6=24/ 4*9=36/4*10=40
IK3amen 24 40
Hmozo 36 60

3 — cemecmp — 3a0unasn gpopma:
Ouenounvle cpeocmea Kon-60 Min, éainoe Max, danr06
Jlabopamopnasn paboma 1 1*9=9 1*15=15
Konnokeuym 2 1*9=9 1*15=15
Koumponvnas paboma 1 1*18=18 1*30=30
IK3amen 24 40
Hmozo 36 60

1 — cemecmp — 3a0unasn popma:
Ouenounvle cpeocmea Kon-60 Min, éainoe Max, danr06
Jlabopamopnasn paboma 1 1*9=9 1*15=15
Konnoxkeuym 2 1*9=9 1*15=15
Konmponvnas paboma 1 1*18=18 1*30=30
IK3amen 24 40
Hmozo 36 60




HlIxana ouenusanus

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHAUKATOPOB NOCTUKeHUS NPU GopMe KOHTPOJIS:
BbIPa)KeHH e 0aJsnax: BbIPa)KeHH e IK3AMEH / 3a1em C OUEeHKOU 3auem
5 87 -100 Ornmnyno  |OLeHKa «OTJIMYHO» BBICTABISETCS CTYAEHTY, €CIM TEOpEeTHYECKOoe
(3auTeHo) |conepKaHUE Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOenoB; McUepIbIBAIOLIE,
[IOCJIEIOBATENIbHO, YETKO M JIOTMYECKHM CTPOMHO H3JaraeT MaTepual;
CBOOOJHO CIpaBISIETCs C 3ajadaMM, BOIPOCAMHU WU APYIMMH BHIAMH
MpPUMEHEHUS 3HAHWH; HCTIONB3YET B OTBETE AOMOIHUTEIBHBIN MaTepHrai Bce
MIPEOYCMOTPEHHbIE TPOrpaMMOM 3aJaHusl BBIIOJIHEHBI, KadecTBO HX
BBIMIOJIHCHHUS OLICHEHO YHCJIOM OamioB, OMU3KUM K MaKCUMaJbHOMY;
AHAIU3UPYET HOJIYYECHHBIE PE3YIIbTATHI; [IPOSIBIISAET CAMOCTOATENBHOCTD IIPH
BBITIOJTHEHHUH 3aJaHUI
Onenka «3a4TEHO» BBICTaBIIACTCS
4 74 - 86 Xopomo |OmeHKka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIH TEOPETHYEeCKOe
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
(3a4TeHO) |comepKaHHEe Kypca OCBOCHO IMOJHOCTBIO, 0€3 MPOOesoB; MCUYEPIbIBAIOIIE,
o TeMaM JUCLUIUIMHBI IOCIIEAOBATEIbHBI,
MOCJIeIOBATENIbHO, YETKO M JIOTHYECKH CTPOWHO H3JaracT MaTepHual;
JIOTMYECKH  M3JIOKEHBI,  JIOIyCKAaroTCs
CBOOOJHO CIpaBIsieTCs C 3aJadyaMM, BOIPOCAMH W APYTMMH BHIAMH
o o HE3HAYUTCIIbHBIC HCEAOYCTBI B OTBECTC
MIPUMEHEHUS 3HAHUH; HCIONB3YET B OTBETE AOIOIHUTEIbHBII MaTepHai Bce
. CTyACHTa, TaKHMe Kak  OTCYTCTBUE
npeaAyCMOTPCHHBIC IPOrpaMMON 3aJaHUA BBIIIOJHCHBI, Kad4€CTBO HUX
CaMOCTOSITETIBHOTO ~ BBIBOJA, pEUCBBIE
BBIIIOJTHEHUS OIICHCHO 4YUCIOM 63J'IJ'IOB, 6JII/I3KI/IM K MaKCUMaJIbHOMY;, OIHI/IGKI/II/IH
aHAJIM3UPYET MTOJYyUCHHBIE PE3YIIbTATHI; MPOSBISET CAMOCTOSTEILHOCTD IIPH p:
BBITIOJTHEHHUH 3aJaHUI
3 60-73 YnoenetBopH [OIleHKa  «yIOBJIETBOPUTEIBHO»  BBICTABISACTCS  CTYAGHTY,  €CIIU
TEJBHO TEOPETUIECKOE COJiepKaHUEe Kypca OCBOCHO YacTUYHO, HO TpoOessl He
(3a4TeHO) |HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO HPEAyCMOTPEHHBIX
MPOrpaMMOii 3aJIaHUI BBITIOJHEHO, HO B HUX UMEIOTCS OLITHOKH, ITPU OTBETE
Ha TTOCTaBJICHHBIN BOIPOC CTYACHT AOITYCKA€T HETOYHOCTU, HEAOCTATOYHO
NpaBWiIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTMYECKON
M10CJIe/IOBATEIFHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepuala.
2 Hwxe 60 Heynosnersop|OLeHKa «HEyI0OBIETBOPUTENILHO» BBICTABJIAETCA CTYAEHTY, eclu OH He|OleHKa «HE 3a4TEHO» BBICTABIAETCS
WTenLHo  |3HAET 3HAUUTEIbHOM 4YacTH TPOrpaMMHOIO Marepuana, JIOYyCKAaeT|CTYACHTY, €cld CTYJEHT He 3HaeT
(He 3auteno) |CYUIECTBEHHBIE omnOKK, HEYBEpEHHO, C OOJBIIMMHU 3aTPYAHEHHUSIMHU|OCHOBHBIX MOHSITUN TEMBbl IUCIMIUIMHBL,
BBIITOJIHSACT MPAKTUYCCKUEC pa6OTI)I, HeO6XO)II/IMI)Ie MPAKTUYECKHUEC | HE OTBCYACT Ha JONOJHUTCIIBHBIC U
KOMIIETEHIIMM He C(HOPMUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX [HABOAALIME BOIPOCH! IPENOAaBaTesl.

mporpaMMoi 00y4ueHus1 y4eOHBIX 3aJaHWl HE BBIMOJIHEHO, KadyeCTBO HX
BBITIOJTHEHHSI OIEHEHO YMCJIOM 0aJTOB, OJTM3KUM K MUHUMAJIHLHOMY




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannn
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCYIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET
Dakynvmem- mexHON02UYECKULL
Kageopa - buomexnonocuu
Hampasnenue 18.03.01 «XuMudeckas TEXHOJIOT U
[Mpoduns/mporpamma:
«XuUMHudecKass TEXHOJIOTHSI OPraHUu4Y€CKUX BEHICCTB)
«XuUMudecKkass TeXHOJIOTHS BBICOKOMOJICKYJIAPHBIX COGHHHEHHﬁ))
«XuUMHUYecKast TeXHOJIOTHUS MMPpUPOAHBIX 3HepFOHOCHTCHCI>'I " YIJICPpOJHBIX MAaTCPUAJIOB»
Cemectp_3

JK3aMeHaAUMOHHbIe Bonpochl o aucuuiinie 51.0.21 «®uznyeckass XUMHD)

1. OcHoBHbIE oOIpeneseHUus] W TOHATHUS XUMHUYECKOW TEepMOIAMHAMUKU (CHCcTeMa, Iapamerp,

(GyHKIMS COCTOSIHUS, TIpoliecc). BHyTpeHHss aHeprus, Temnora u padota. CBsi3b MEXly HUMHU.

[1epBbIii 3aKOH TEPMOAMHAMUKH, POPMYIUPOBKH U MATEMATUIECKOE BBIPAKEHHE.

3. Tepmoxumus. TemoBbie 3h(PeKThI peakuii Mpu U30XOPHOM U U300apHOM Iporeccax. CBs3b
MEXIy TEpPMOJMHAMHYECKMMH BEIHMUYMHAMH W300apHBIX M HM30XOPHBIX MPOIECCOB. 3aKOH
['ecca u ciiecTBUS U3 HETO.

4. TermnoeMKoCTh BemiecTB. M30xopHas u m300apHasi TEIUNIOEMKOCTH. 3aBUCUMOCTH TEIIOBOTO
s¢¢exra peakuu OT Temreparypsl, 3akoH Kupxroda, ananus ypasuenus Kupxroda.

5. IlpubnmxeHHOe W TOYHOE WHTErpupoBaHue ypaBHeHHs Kupxroda m pacueTsl TEIIOBBIX
3¢ exToB mpu M000i Temneparype.

6. Camompon3BOJIbHBIE, paBHOBECHBIE M HECAMOIPOHM3BOJBHBIE TMpollecchl. JlBa MeTona
ONpECIEeHUsT BO3MOXKHOCTH, HAIpPaBJICHUS M TIpeAesia NPOTEKaHUS CAaMOIPOU3BOJIBHBIX
IIPOLIECCOB.

7. OOpatumble W HEOOpaTHMbIE MPOLECChl. DHTPONMs Kak Mepa Oecropsaka. DHTpoIus U
TEPMOJMHAMUYECKAsI BEPOSITHOCTh. Y paBHeHUE boibnmana. TepMoInHaMUYECKUI B3IV Ha
SHTPOIHIO.

8. BTopoii 3aK0H TEpMOIMHAMHUKH, MATEMaTHUECKOE BBIPAKECHUE.

9. DHTpomnuUs Kak KpUTEPHU HANPaBIEHHOCTH CaMOIIPOU3BOJIBHBIX MPOIIECCOB.

10.9neprus ['n66ca u 3ueprus ['enbMrombiia, UX CBA3b ¢ PabOTOH Tporiecca.

11.Tepmonunamuyeckre (GYHKIMM Kak KPUTEPUU HAMPABICHHOCTH CAMONPOM3BOJIBHBIX
IPOIIECCOB.

12. TepmonuHnamuyeckre xapaktepucTuueckue ¢GyHkuuu. BpiBox ypaBHenus I'nGbca-
I'expMrombna.

13.Xumuueckuit moTeHIual.

14. Xumnueckoe paBHOBecHe. 3aKOH JIeHCTBUS Macc. BbIBOI KOHCTaHTBI PAaBHOBECHS.

15.Cnioco6b! BeIpaskeHHsI KOHCTAaHT PAaBHOBECHSI M CBSA3b MEXAY HUMU. XMMHYECKOE PaBHOBECHE
B F€TEPOTE€HHBIX CHCTEMaX.

16.U3otepma Baut-I'opda u ee ucnonpzoBaHue ISl ONpPENEIICHUS HANPABICHHUS MPOTEKAHUS
XUMHYECKOW PEaKIUH.

17.3aBrcHMOCTh KOHCTAHTBI PABHOBECHSI OT TEMIIEpATyphl (ypaBHEHHE H300apbl U N30X0phl BaHT-
I'odda): ananmms ypaBHeHHs 1300apHhI.

18.UnTerpupoBanue ypaBHeHus n306apsl Bant-I'odda.

19.3aBucHMOCTE KOHCTAHTHI paBHOBECHS OT JlaBlIeHUs, ypaBHeHHe [1nanka, ero ananms.

20.YpaBuenue n3zob6apsl Bant-I'opda n ypaBHenue [lnanka xkak KOJTUYECTBEHHOE BBIPAXKECHUE
npunnuna Jle [larenbe.
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21.Tperuii 3akoH TepMoauHaMuku. TeroBast Teopema HepHera. Pacmmpennas ¢popmynupoBka
[Tnanka. Pacuer abCOMOTHOM SHTPOIIHH.

22.Pacyer KOHCTaHTHI PAaBHOBECHS 1O TaOJWYHBIM 3HAUECHUSM, TIpU 3aaHHON Temneparype (| u
Il mpubmmwxkenue Ymmxa, meron IlIBapivana-TeMkuHa), WHTErpUPOBAHUEM H300apbl, IO
KOMOMHHMPOBAaHHBIM PABHOBECHUSIM.

23.TepMoMHaMKMKa peEaJbHBIX TI'a30BbIX CUCTEM. YPaBHEHHUE COCTOSIHMS pEalbHbIX Ta30B.
TepMoanHaMuKa paBHOBECHM B pealIbHbIX ra30BbIX cucTeMax. @yruTUBHOCTb U AKTUBHOCT.

24.®a30Boe paBHOBECUE, NOHATUA «(a3ay, «KOMIIOHEHT», «CTeNeHb cBOOOIb». IIpaBuno ¢a3
['u66ca. Knaccudukanus cucteM B COOTBETCTBHH ¢ TipaBmiioM (a3 ['mboca.

25.01H0KOMIIOHEHTHBIE cucTeMbl. Jlmarpammel coctosiaus BoJibl, CO2 U Cephl.

26.TeruoBbie 3¢ ¢ekTs Pa3oBbIX nepexonoB. YpasHenue Kianeiipona - Kmaysuyca, BBIBOA U
aHanu3. MarerpupoBanue ypaBHeHusa Knaneiipona - Kinaysuyca.

27.PacTBOphl. XapaKkTEepUCTHKA M CBOICTBAa PAacTBOPOB, CIOCOOBI BBIPAKEHHUS KOHIICHTPALWH.
WneanbHble, npeaeabHO pa30aBiIeHHbIE U peallbHbIe PaCTBOPBHI.

28.JlaBieHue HACBHIIEHHOTO Tlapa HaJa pacTBopoM. 3akoH Paymsa. OrtpunartensHble U
II0JIO’KUTEIIbHBIE OTKJIIOHEHUSI OT 3aKoHa Payis.

29./lnarpaMMbl  «JIaBJICHHE - COCTaB» W «TeMIepaTypa - COCTaB» JKUAKHUX CHCTEM C
HEOTrPaHMUYEHHON B3aMMHOM pacTBOPUMOCTBIO KOMIIOHEHTOB. 3akoHbl KoHOBaJIOBA.

30.ITeperonka u pekTU(UKANKS ABOWHBIX JKUIKAX CHCTEM C HEOTPAHWYCHHOW B3aMMHOMN
pPacTBOPUMOCTBIO KOMIIOHEHTOB.

31.JIByXKOMIIOHEHTHBIE PACTBOPHI, OAMH M3 KOMIIOHEHTOB KOTOporo Heneryd. I[loBblmieHue
TEMIIEPATypbl KUIIEHUS, IOHWKEHUE TEMIIEpaTypbl 3aMep3aHus pacTBopoB. OnpeneneHue
MOJISIPHOM Macchl PacCTBOPEHHOTO BemiecTBa (30ynuockomnus U kpuockonus). Koaddumment
Baur-T'odda i. OcmoTHYIECKOE TaBICHUE PACTBOPOB.

32. Xumuueckass kuHeTnka. DopmanpHas kuHEeTHKa. CKOpPOCTh XUMHUYECKHX PEaKIIHH.
MonexkynapHOCTb U NOPSANOK XUMUYECKUX PEAKIUIA.

33.KuHetnveckne ypaBHEHHUS Pa3IMUHBIX MOPAIKOB. OnpeiesieHre MopsiaKa PeaKiiuH.

34.0OcHoBHble Teopun xumuueckoid kunetuku. TAK u TAC.

35.0neprus aktuBamu. OnpeneneHne SHeprui aKTHBAIIH.

36.3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakiuu oT temmnepatypsl. IlpaBuno Baut-T'odda n
ypaBHEHUE AppeHuyca.

37.CnoxHple xumMuuyeckue peakiuu. OOpaTuMmble, TOCIEIOBATENbHbIE, MNapaielbHBIE,
comnpsikeHHble. LlenHble u poToXUMUUECKHE peaKuu.

38.Karanu3. 'oMOreHHbIH 1 reTeporeHHbIN KaTaius.

Ilpumepnbvie 3a0auu K IK3ameny

1. J{ns peaknuu CO2 + H2 = HCOOH ) paccuuTaiite a)rerioBoii 3G dext mpu p=const; 6) mpu
V=const; B) AS; r) temnoBoil apdext nmpu T=500 K, cumras C,=const; x) Hamummute
BBIPAKEHMS 111 KOHCTaHT paBHOBecus Kp u Kc.

2. B oowveme 10 1 cmemranu 29 r 6yrana u 10 r Hz. Onpenenure coctaB paBHOBECHOW CMECH, €CITU
JUTSL TaHHOU peakiuu pu temiepatype T koucranta pasHoBecust Ke=2 (CsH1o = C4Hs + 2H2).

3. B ooveme 10 11 B3simu 320 r O2, 10 r Hz u 180 r mapoB Boabl. OnipeienuTh, B KAKyI0 CTOPOHY
noizaer peakuus, eciau Ke=10 npu temmniepatype T. B kakyro cTOpoHY CMECTUTCS paBHOBECHE
XUMHUYECKON peakluu, eciiu 1) B paBHOBECHYIO cMeCh J00aBUTh MapoB BOJbI, 2) MOBBICUTH
TEMIEPATYPY, 3) YBEIUUUTD JaBJICHHUE.

4. Bonuslii pactBop, coaepxaruii 0,225 mons/kr NaOH, 3amep3aet npu temneparype -0,667°C.
Omnpenenure Kaxymytocs crenedb gucconnaumu NaOH B stom  pactBope, ecnu
KpUOCKOTIMYeCcKast KoHCTaHTa BobI 1,86 K-kr/Mob.

5. 68,4 1 caxapossl pactBopeHo B 1000 r Boasl. PaccuuTaiite: a) Temmnepartypy 3amep3anusi, 0)
Temreparypy KurneHus pactBopa. Kpmockonmdeckas M 30yJUIMOCKONUYECKAs MOCTOSHHBIE
BOJIbI paBHbI 1,86 u 0,52 K-kr-Moinb ™, COOTBETCTBEHHO.

6. Onpenenure 31ak AV, AH, AS, dp/dt mis nepexona HoOwr)y — H2O(p).



7. Paccuuraiite naBnenwe mnapoB BoAbl Hald 10%-HbIM BOJHBIM pacTBOPOM aleTOHA MpHU
temnepatype 60 °C, cuurtasi pacTBOp HcaIbHBIM. [[aBlieHHE HACBIILIEHHOTO Mapa HaJl YUCTOU
BOJION Mpu JaHHOM Temmneparype paBHo 19919 Ila.

Kpumepuu ouenxu 3x3amena no oucyunaune b1.0.21 «@uzuueckan xumusn»

Onenka Onucanmue
OI11eHKa «OTIIMYHOY BBICTABIIIETCS CTYACHTY, ECIIH TEOPETHIECKOE COAEPIKaHEe
Kypca OCBOEHO IOJTHOCTHI0, 0€3 Mpo0eioB; NCUEePIIBIBAOIIE, TOCIEA0BATEIHHO,
YETKO W JIOTHYECKU CTPOMHO M3jIaraerT Marepuaj; CBOOOTHO CIPAaBISETCS C
OtinuHOo 3aJlayaMy, BOPOCAMU U JPYTUMHU BUJIaMHU MPUMEHEHUS 3HAHUN; UCTIOJIB3YET B

(87-100 6a/1;10B)

OTBETE JIONOIHUTEIBHBIM MaTepuan BCE MPEIyCMOTPEHHBIE IPOTPAMMOM
3a/1aHMs BBIIIOJIHGHBI, Ka4eCTBO HMX BBINOJHEHHUS OICHEHO YHUCIOM OalljioB,
ONM3KMM K MakCHMaJbHOMY; aHAJM3UPYET TMOJYYCHHbIE PEe3yJbTaThl;
IPOSIBJISIET CAMOCTOSITENIBHOCTD IIPU BBINIOJHEHUU 3aJaHAN

Xopo1o
(74-86 6ann10B)

O1neHKa «XOpOIIO» BBICTABIETCSA CTYIEHTY, €CJIM TEOPETUYECKOE COIAEpHKaHUE
Kypca OCBOEHO IIOJIHOCTbIO, HEOOXOIUMBIE IPAKTUUECKHUE KOMIIETCHIHUU B
OCHOBHOM C(OpPMHUPOBaHbBI, BCE IMPEIYCMOTPEHHbIE NPOrpaMMON OOy4YeHUs
y4eOHbIE 3aJJaHUs BBINOJIHEHBI, KAUYECTBO HX BBINOJIHEHUS JOCTATOYHO BBICOKOE.
CryneHT TBepAO 3HAeT MaTepHaj, IPaMOTHO M IO CYIIECTBY H3JaraeT €ro, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

Y 10BIETBOPUTEIND
HO
(60-73 6ans10B)

OneHka «yJIOBIIETBOPUTENIBHO» BBICTABISETCA CTYACHTY, €CIH TEOpeTHYecKoe
coJiep)KaHue Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl HE HOCST CYIIECTBEHHOT'O
XapakTepa, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMON 3aJaHUil BBIIIOJIHEHO,
HO B HHUX UMEIOTCA OLIMOKHM, NPU OTBETE€ Ha IOCTABJICHHBIM BOIPOC CTYIECHT
JOMyCKaeT  HETOYHOCTH,  HEIOCTATOYHO  MpaBHIbHBIE  (POPMYITHUPOBKH,
HaOJIIONAIOTCST HAapyLIeHHsl JIOTMYECKOW IOCIEAOBAaTEIbHOCTH B M3JI0KCHHU
IPOrpaMMHOI0 MaTepuaa.

He ynosnetso-
pUTEIBHO
(menee 60

0a/J10B)

OneHKa «HEyJOBIETBOPUTEILHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH HE 3Haer
3HAYUTEIBHOM YacTU MPOrpaMMHOI0 MaTepuana, MAOIYCKAET CYLIECTBEHHbIE
omnOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYJHEHUSIMH BBIIOJIHSAET NMPAKTHYECKHUE
paboThl, HEOOXOOMMbIE MPAKTUYECKUE KOMIETEHIMH He C(OpMUpPOBAHBL,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMOi oOydyeHHs Y4eOHBIX 3aJaHuil He
BBINIOJIHEHO, KayeCTBO MX BBIMIOJHEHHUS OLEHEHO YHMCIOM 0aioB, ONM3KUM K
MUHHUMAJILHOMY




MuHuCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHUECKUIA HHCTUTYT ((huua)
(benepanbHOro rocy1apcTBEHHOT0 0I0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHoOA02UYECKULL
Kageopa - buomexnonoeuu
Hanpasnenue 18.03.01 «XumMuyeckas TEXHOIOTHI»
[Tpodub/mporpamma:
«XHUMHYECKasi TEXHOJIOTHUSI OPTAHUYECKUX BEILIECTBY
«XUMUYECKas TEXHOJIOTHSI BEICOKOMOJIEKYJISIPHBIX COCTMHEHUIN
«XHUMHYECKasi TEXHOJIOTUSI IPUPOIHBIX SJHEPIrOHOCUTENEH U YIJIEPOIHBIX MAaTEPUATIOBY

Cemectp_3

KoMmmuiekT 1a6opaTopHbix pador
no puciumiange 51.0.21 «®uznveckas XuUMHU»
Tema 1
«OcHOBHBIE OHATHSA (PU3NYECKON XUMHUN. XUMHUYECKAs] TEPMOJAMHAMUKA U
XuMu4eckoe papHoecue. Tepmoxummusi»
Jladoparopnas padora Nel
«IKCcNepUMeHTAIbHOE ONpe/iesieHre TeNJI0ThI PACTBOPEHUS COJIN»

[{enb paOOTHL:

1. O3nakomiieHHE C TEPMOJUHAMHUKON paCTBOPEHUS COJIEH;
2. OcBoeHHE KATOPUMETPUIESCKOTO METO0/1a U3MEPECHHUSI.
[TpHOpBI U PEaKTUBBDL:
1. Kanopumetp B coope.
2. CexyHIOMEp WIH APYTOH XPOHOMETP.
3. Crakan xumudeckuit Ha 300 mur.
4. Becnpl anamutnueckue 1o 200 T.
5. Boaa nuctumimpoBaHHas.
6. Comu: Kl, KCI, KBr, K2SOs, NH4NO3, NH4Cl wmu ap.
1. Teopernueckoe BBeleHUE.

1.1. TenyioTa pacTBOpeHHUsI CONEH.
[Tpu pacTBOpeHUH COJEH MPOUCXOIAT IBa OCHOBHBIX ITpoLiecca:
¢bu3nueckuil — paspyleHrne KpUCTAIMUECKOW PeIIeTKN ¢ OJHOBPEMEHHOMN 3JEKTPOIUTUYECKON
JUCCOLMAllMed CONMM M XUMHUYECKHM — colbBaTalllsi MOJIEKYJI W HOHOB COJHM B PacTBODE.
CrnenoBarenbHO, COrJIacHO 3akoHy I'ecca, TEIUIOTY pacTBOPEHUS COJIM CIEAYET paccMaTpHUBaTh
KaK CyMMY TEIUIOT yKa3aHHBIX IPOIECCOB:

AHp,= AHgy + AHx,
rne  AHg— Tennora ¢pusnyeckoii ctaauu;

AHx - TerioTa XMMHUYECKOM CTaauu mpoliecca.

Tennora ¢u3nyeckoi CTaguM PAacTBOPEHMS 3aBUCHT OT MPOYHOCTU KPUCTATUIMYECKOMH
pEIIeTKHU COJU U OOBIYHO ObIBaeT nonoxutensHoi (AH¢>0). Xumuueckas ctaauu pacTBOpEHUs
0OBIYHO COTPOBOXKJIAETCA BBIACTICHHUE TEIUIOTHI, T.€. ee TerioTa orpuuarensHas (AHx<0). Ho 3nak
TeroThl pacTBopeHus (AHp) conu Oyner onpenenaTbes 3HAKOM TEIUIOTHI TOW CTaJuM Mpoliecca,
3Ha4YeHHEe KOTOPOi OyaeT Goibliie 10 MOAYIIIO.

Kpome Toro, Ha 3HaueHHE TEIUIOTHI XUMHUYeCKOW ctaauu (AHx) cymecTBeHHO BIHSET
riryOuHa mporecca, a OHa HaXOIUTCS B MIPSIMON 3aBUCUMOCTH OT 00beMa (Macchl) paCTBOPHUTEISL.
[TosTOMy, IpUBOJS 3HaYEHUE TEIUIOTHI PACTBOPEHMS, HEOOXOAUMO YKa3bIBaTh U KOHIIEHTPALIUIO




oOpa3yroiero pactsopa. B cipaBoyHuKax (CM. MPUITOKEHHE ) KOHIIEHTPAIHIO O0OBIYHO BBIPAKAOT
B MOJIb COJIM Ha 1 KT pacTBOPUTEINS — MOJISUIBHOCTb.
PaznuyaroT crnegyromnie oCHOBHBIC ()OPMBI TETIOTHI PACTBOPEHUSI:

UHTEerpaibHas Teriora pactBoperus (AH m) — npencrapisier co0oii TEIIoTy pacTBOpeHHs 1 MOJIb
COJIM B 3aJTaHHOM Macce pacTBOpUTes (B Kr'); mepBas Teruiora pacrBopenus (AHo) - npescrasisier
co00ii TeroTy pacTBopeHus 1 Moib conu B 0eCKOHEUHO OO0JIbINI0I Macce pacTBOPUTEIS; OJIHAS
Teriota pactBopenust (AHs) — 3To Temora pactBopeHuss 1 Mojib coiam ¢ 0Opa3oBaHHEM
HACBILIEHHOT'O PacTBOpA.

1.2. Kaiopumerpuueckas yCTaHOBKA:

[Ipocreimmii KaJIOpUMETp C H30TEPMUYECKONW O00JIOUKON wm300paxkeH Ha puc 1.
Xumuueckui crakaH | BcraBiieH B 000JIOUKY 2 Ha MOACTaBKE 3 W3 Marepuaia ¢ Majlon
TEIUIONPOBOAHOCTRIO  (mpoOka,  pe3uHa, jAepeBo). Jias  yMeHbIIEHHMs  HCHApeHus
KOJIOPUMETPUYECKOW KHUJIKOCTH W JUIsl TPUAAHUS BCE YyCTaHOBKE B COOpPaHHOM BHUJIC
MEXaHMYECKOM JKeCTKOCTH CTaKaH 3aKpbIBAIOT KPBILKOW 4 M3 TaKOro ke MaTepuana, Kak
nojacTtaBka 3. B Kpbllike cieinaHbl OTBEPCTHS ISl MEIIAJIKH, TEPMOMETpPa M JIPYTrUX vacTen
KamopumeTpa. Jlns  OBICTPOro YCTaHOBIEHHS TEIJIOBOIO PABHOBECHS MEXKAY YacTSIMHU
KAJIOPUMETPUUECKOW CHCTEMBbl M JUJII OSHEPIHYHOTO CMEIICHHUS] MCCIIEIYEMbIX BEIISCTB
UCIONB3YIOT MEMIANKY S5, MPUBOJMMYIO B ABW)KEHHUE DJIEKTPUYECKUM MOTOpoM. M3MmeHeHue
TEeMIIepaTyphl B XOJI€ OIbITa HAOJIIOAAIOT C MTOMOIIbIO TepMoMeTpa bekmana 6, yKperieHHOro 3a
BEPXHIOIO YaCTh JIAMKOM 7 mITaTuBa 8.

F— 4 1 - xumHuYecKkuil cTakaH
6 2 - U30TepMHUIECKas 000I09Ka
3 - mojacTaBka
4 - xpbIlIKa
5 - MemIajika
8 5 6 - repmometp bexmana
7 - namka
p 8 - mrTaTuB
2 9 - oTBepCTHE JUISA BBOJIA TIPOOBI
N¥ )
Puc.1
i ——— |

1.3. ITpyHIIMOUANbHBIE OCHOBBI KAJIOPUMETPHH.

B 0oCHOBY KalIOpUMETPUYECCKUX M3MEPECHHN 3AJI0)KECH 3aKOH COXPAHCHHSI YHEPTUU B €T0
YacTHOHM (opMe — TPHHIIUIE TEIUIOBOrO OanaHca: 3HaueHHe TerioThl (Qk), mocTymaromeil B
TETUIONPUEMHHK, YUCJIICHHO PAaBHO 3HAYCHUIO TEIUTOTHI (Qy), TEpIEMOit TeIIIOOTAATIUKOM.

(Q) = (Qw)

JIJIs. BBITTOJTHEHUS KATOPHUMETPUYCCKHX HM3MEpPEHUH, CIIeIOBATEeNIbHO, TPEOYeTCsS WMETh
YeTKOE pasTpaHrueHUE MEXAY TMPUEMHUKOM U OTHATYUKOM TemioThl. OOBIYHO OHU
MIPEACTABISIIOT CO00M HEKOTOPOE MHOXECTBO MpeaMeToB. Tak, B TaHHOW paOOTe MPOUCXOIUT
TEII00OMEH MEXJIy MHUKPOUYaCTHIIAMH COJIM WU BOJBI, - C OIHOW CTOPOHBI, M JETalsIMHU
KaJopuMeTpa (XMMHYSCKUN CTakaH, BOJIa B CTakaHe, PTYyTh TEPMOMETpa, MeIlajka W T.II.), C
npyroi cropoHsl. COrIacHO MPUHIIMITY TEIUIOBOTO OamaHca, sHeprus Qx, ocBoOOXkmaromascs
B3aMMOJICHCTBYIONUM YaCTHUIIAMHU COJIM M BOJIBI, paBHA dHEPTUH (TeII0Te Qxan), MOCTYIAIOMIEH K
gacTaM yCTaHOBKH: Qx = Qxan.

TakuMm 00pa3om, JIIs oNpeaesieHUs TETUIOTH Qx M3y9aeMoro mporiecca, TOCTaTOYHO ONPECIIUTh
Qxan , TOCTYIAOIIEH K YACTSIM KaJIOPUMETPA.

Jlyst aTOr0 HEOOXOIMMO 3HATh TEIUIOEMKOCTh KajopuMerpa (K) u 3nHaueHne m3MeHEHUs

ero Temmepatypsl (AT) B pe3ynbraTe TemI000MeHa ¢ UCCIIEyeMbIM 00BEKTOM:




Qx = Quan=K-AT (1)
TermmoeMKoCTh KaJIOPUMETPA JIETKO PACCUUTATh KAK CYMMY TEINIOEMKOCTEMN €ro 4acTei:

K:VHg‘ CHg+ mHt0 - CHO + Mer - CCT (2)
I'ne: Vhg - 00beM pTyTH B Tepmomerpe bekmana (cm®)
Chg - 00beMHas TeroeMkocTs prytr (JIx/ (cm®-K))

mH:0 - Macca JKUIKOCTH B CTAKaHE KaJIOPHUMETPa)

C H20 - ynenphas temnoemMkocts pacTBopoB (Jx/(r-K))
Mer - Macca cTakaHa KaJlopuMeTpa(T)
Cer - ynenpHas TermoeMkocTs ctekna (Ix/(r-K))

3unavenre M™% u Me; ompenensercs Ha TEXHUYECKUX Becax ¢ TOYHOCTHIO 0,05 1. 3HaueHHe VHg
MOXXHO ONPEICTUTh C TOMOIIBI0 MEPHOTO IIWIMHApPAa 10 O00bEeMYy BOIBI, BBITECCHIEMOM
MOTPYKEHHEM PTYTH TEPMOMETpA.

3HaYCHHE TEIIOEMKOCTEH MaTEPHAIOB COOTBETCTBEHHO PABHBI:
Chg = 1,930 JIx/ (cm®-K);
Cer = 0,790 [Tx/(r-K);

CH:0 = 4,187 Ji/(r-K)

2. DJKCcHepUMEHTA/IbHAS YacTh
2.1. IToaroToBKa K 3KCOEPUMEHTY.
1. Y6enurech B KOMIUIEKTHOCTH KaJIOpUMETpA.
2. C moMOIIBI0 MEPHOTO IMIIMHIPA ONPEEINTh 00beM PTYTH TepMoMeTpa bekmana o oobemy
BBITECHAEMOMU BOJIbI (CIIOCO0 Apxumena). Y CTpOHCTBO CMOTPHU B MPHIIOKEHHUU.
3.B3BecUTh HAa TEXHHYECKUX BEcax ITYCTOH XMMHYECKHil CTakaH BMECTHMOCTHIO 250-300 v ¢
TOYHOCTHIO £0,05 T (Mer).

4 Hanuth B 3TOT CTaKaH 10 METKH JUCTHIUTHPOBAHHOM BOJIBI M CHOBA B3BecHTh (M M0 + mc,).

5. YcTaHOBUTH CTakaH C BOJOM B KaJOpPUMETpP M COOpaTh YCTaHOBKY: YCTaHOBUTH MEILAJKY,
HOTPY3UTh PTYTh TEpMOMETpaA bekMaHa B KUIKOCTb U BCE 3aKPEMUTD.

6.B3Becutr Ha aHanmuTHUecKuX Becax ( = 2-5 T) NPeUIOKEHHON PYKOBOJIUTEIEM COJHU C
TouHOCThIO +£0,0005 T.

7.11poBepUTH UCIIPABHOCTH CEKYHAOMED.

2.2. TlopsioK BEIMOIHEHUS] DKCIIEPUMEHTA

1. BxirounThs Memalky KaJlopuMeTpa U JaThb eMmy nopaboraTh | MHMHYTY (OTperyiupoBarth
000pOTHI MOTOPUHUKA).

2. BkiarouuTh CEKyHAOMEpP M NPUCTYNUTh K PETUCTpAIMU IOKa3aHWK TepMoMerpa bekmaHna.
PexoMeHyeTcst perucTpupoBarh 4epe3 Kak1yr0o MUHYTY.

3.Y0eauBImIuCh, 9TO TEMIIEpaTypa YCTAaHOBKH CTa0MIM3MPOBANACh (3TO MPHUMEPHO depe3 5-6
MUHYT NOCJI€ BKIIOYEHHS MEIIAJIKH ), aKKYPAaTHO BBECTH (TIOCHINATH) HABECKY UCIIBITYEMOU COJIN.
Buumanue! Cexynnomep HE BBIKIIFOYATD, peructpamuio nokazanuii tepmomerpa HE
ITPEPBIBATD!

4.YOeauBmuch, YTO TeMIEpaTyp KaJopuMeTpa CHOBa CTaOWIM3MpOBajach (3TO MPOU30MIET
IPUMEPHO Ha 6-7 MUHYTE IOCIIe BBOJA HABECKU COJIHM), MOXKHO MPEKPATUTH 3alUCh MOKa3aHUH
TEPMOMETDA.

5. OcTaHOBUTH MELIAJIKY U pa3o0paTh ycTaHOBKY. CTakaH KaJlOpUMETpa BBIMBITh U OMOJOCHYTh
JVCTUJUIMPOBAHHON BOJIOM.

3. O6padoTKa pe3yJbTaTOB

3.1. PacueT TemioeMKOCTH KaJIOpUMeTpa BhIMOIHAETCS 110 popmyiie (2).

3.2. 3Hauenue ckauka temmeparypsl (AT) ompexnensercs mocTpoeHHeM rpaduka U3MEHCHHS
TEMIIepaTypbl BO BpeMeHH (CM. puc.2).
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Bpemsa, murnymot

3.2. Pacuer uHTerpaibHON TEIUIOTHI PACTBOPEHHUSI COJIH.

1. TTo dopmyne (1) paccuntbiBaercs 3HaueHHE TEMIOTHl Qyan, MOCTYNMBILEH K YacTsIM
KaJIOpUMETpa.

2. Takoe KOJMYECTBO TEIUIOTHI COMPOBOXKIAET pacTBOpPEHHE M T coiu. DTa Macca
COCTaBJISIET (MOJIb):

M

COJIH

Toraa, TerioTa, COMPOBOXKIAIOIIAs pacTBOpeHUe 1 MOJb comu, OyaeT cocTaBisaTh ([Ik/MOb):
AH — QKa.]'I —_ QKaJ'I i MCOJT]/I

m

n m
C C
3. MoOJsUTBHOCTE 00pa30BaBIIETOCS PACTBOPA PACCUYUTHIBACTCS 1O (GopMmylie (MOJb/KT
BOJIBI):
M- m, -1000
mB'MCOHH

rae: M — Macca couy, T;

M, — Macca BOJpbl, T;

Mo — MOIIIpHAS] Macca COJU, I/MOJIb.
4. KoHTpoJbHBbIE BONPOCHI

1. OObsicHUTE TPUPOJTY TEIIOTHI PACTBOPEHHUSL.

2. [Touemy pactBoperne CuSOs cOnMpoOBOXKAAET BBIJEIEHUE TEIUIOTHI, @ PAaCTBOPEHUE
CuSOs - 5H20 — nornomenne?

3. [Touemy mnpu pa3zbaBiieHUM KOHIEHTPHUPOBAHHBIX PACTBOPOB CHIBHBIX KHCIOT M
niesoue MPOUCXOANUT BbIIETICHHE TEII0ThI?

4. Hcnonb3ys cipaBOYHHK, paccuuTaiTe Temory npuroronnenus 100 kr 1 mu pactBopa
NaOH, B Boze.

Tema 2

«TepmoaunamMuka (pa3oBoro paBHoBecHUsi B OJJHO-, ABYX- U
TPEXKOMIIOHEHTHBIX CHCTEMAaX»
JlaGoparopHasi padora Ne2



«IKCNEePUMEHTAIbHOE H3yYeHHEe PABHOBECHS KUAKHI pACTBOP — HACHIIEHHBII map
B IBYXKOMIIOHEHTHBbIX cucTteMax. [locTpoeHue AuarpaMmmbi»

[lenh pabGoOTBI: W3YYUTh PABHOBECHUE MEXKAY J>KHIKOCTBIO M TMApOM H IOCTPOHTH
PaBHOBECHYIO IMarpaMMy «COCTaB-TeMIlepaTypa KUIEHHs ABOMHOM KHUJIKOH CHCTEMBI» (CMECH
JETYYMX KOMIOHEHTOB).

[TpHOpBI U PEaKTUBBIL:

1. Cocyn asnsi meperoHku;

2. Konbonarpeareins;

3. KUunsITuianLHuKY;

4. TepmomeTp;

5. X0JIOAUIbHUK;

6. Cucrema "areToH - M30MPONUIOBBIN CIIUPT';

7. Pedpakromerp

B o01miem ciydae coctaBbl paBHOBECHBIX KHJIKOCTH U Mapa B CUCTEME JIETYYHX CMECeil He
COBMajalwT Jpyr c¢ JapyroM. Ha yka3aHHOM pa3iMuuu COCTAaBOB SIBJICHHE I1E€PETOHKU
(pazneneHus) KOMIOHEHTOB CMECH, KOTOPOE IIMPOKO UCHOIb3YyeTCs Ui MOJIYyYeHUS YHMCTHIX
JKUJIKOCTEMN.

Ecnu npurotoButh psifi OMHApHBIX CMecel HEOTPAaHMYEHHO PACTBOPHUMBIX >KHIIKOCTEH,
OTIPEICITUTh MX TEMIICpaTypy KHUIICHUS TIpHU aTMOC(EpPHOM JaBJICHUU U COCTaBBI PABHOBECHBIX
¢da3 (map + KHUAKOCTH), TO HA OCHOBAHWU 3TUX JAHHBIX MOXKET OBITH MOCTPOEHA Juarpamma
«Temreparypa KUIEeHUsI — COCTaB» JIJIsl UCCIICI0BAHHOM CUCTEMBI.

Takas guarpamMma XapakTepusyeT (a3oBble paBHOBECHS B CHUCTEME, KOTOpbIE
MOTYUHSIOTCS TipaBmiTy [ mb0ca.

Ilopsinok BbINOJHEHHS PA0OTHI

1. Cocyn mns neperonku (puc. 1) yepe3 nutng 3amomHuTe Ha 2/3 ero o0bEMa uccieayeMon
KUAKOCTHIO. J{71s mpenoTBpaliieHus: OypHOTo KUIEHUs U mepedpoca KUIKOCTH OMyCTUTE
B He€ 2-3 Kycouka KHpIU4a, OOBIYHO HAa3bIBAEMBIX «KUMSATHILHUKaMU». [IpoBeprTe TOKa
BOJIbI B XOJIOJMIIbHUKE.

2. BxmounTte koyOOHArpeBatenh W JOBEIUTE 0 PaBHOMEPHOTO KHIMeHHs. [Ipu m3ydeHun
JIETKOBOCIUTAMEHSAIOIINUXCS M TOPIOYUX  JKUAKOCTeH  HeoOXoauMo  coOmoaaTh
MaKCUMaJIbHYI0 OCTOPOXKHOCTh U  TIOJIb30BAaThCA HArpeBaTeIbHBIMU  MPUOOpaMU
3aKpBITOTO THUTIA.

3. 3a reMmmeparypy KUIICHHS CIISAYeT MPUHATH CPESTHIOI U3 BEIMYHH TEMIIEpaTypbl Hadalia
U KOHIIa Ieproja 0TOopa KOHIeH caTa.

4. Tlocne oTOopa KOHJAEHCATA OTKIIOYUTE U YOEpPHUTE KOJIOOHATPEBATEb.
5. Ompenenure cocTaB KOHAECHCATA.
6. PesympraThl ompITOB 3amumuTe B TAaON.l (71 CHCTEMBI «alleTOH — H30MPOIHIOBHIH

CIIUPTY).



/ DBpaTHREIA XoNOANMEH MK
/ TepmomeTp
Kapman ana cbopa
KOHAEHCaTa
KpaH ana cnvea
KOHAEeHCaTa

MeperoHHeld kb

Puc. 1. ITpu6op CBeHTOCIABCKOTO.

Tabauua 1
Ne Konnenrparms ITokaszarens KonuenTtparus Temneparypa KuIeHuUs,
pacts HCXOJIHOTO MPEIOMIICHUS KOHJICHCAaTa °C
opa pacTBopa
00.% MoI1.% Hcxon ITapoBoro 00. M0J1.% 8, 8
HOTO KOHJIEHCATA % S S
pacTBo 5 5
pa =
xR
o O 3 oz
ol 50 =
o| 2 o Q
o Al L & o,
N E| FE @)

CocTaB cOOpaHHOTO KOHJAEHCATa, KOTOPbIM MPUHUMAIOT PaBHBIM COCTaBy PaBHOBECHOI'O
napa Nnpu TeMmIiepaType KUIEHHsI pacTBOpa, ONPEAEsIOT peppakTOMETPUYECKHM METOIOM.
[Toxazarenb npenoMieHHs pacTBOpa JIMHEHHO 3aBUCHUT OT €r0 KOHIIEHTpAllUuM, BBIPaXKEHHOU B
00BeMHBIX gomsx W.

T @
V, +V;

Omnpenenenne coctaBa KOH/IEHCATa MPOU3BOIUTCS 10 KaTMOpoBOYHOMY rpaduky. [[ns ero
IIOCTPOECHUS MU3MEpPSIIOT II0Ka3aTelad IPEJIOMIIEHUS UUCTBIX KOMIIOHEHTOB alleToHa U
M30MPONUIOBOTO CUpTa (WK €CIM HET YBEPEHHOCTH B UUCTOTE MCXOJHBIX KOMIIOHEHTOB, JJIS
KOHJIeHCaTa, COOpPaHHOIO MPH ONpPEeICHUH TeMIepaTyp UX KUIIEHHUs) U MIPOBOJAAT Ha rpaduke

o 0
3aBUCHUMOCTL IIOKa3aTels MPEIOMIICHHS N OT 00BEMHOM J0JIHN WB KOMIIOHCHTa aIl€TOHaA,

COCTMHSIONIYIO TIOJIYYeHHBIC 3HAaUeHUS (puc. 2.).
n

& n

g

WEI =0 WEI‘X WB =1




Puc. 2. KanubpoBouHas npsimast U1t OTIPEICTICHUS COCTaBa KOHIEH CaTa.
OmnpeaeneHue cocTaBa paBHOBECHBIX (a3 M IOCTPOEHHE AHATPAMM

s ompeneneHus coctaBa MOTYT OBITh MCIOJB30BAHBI PA3IMUHBIE METOIbI 0OBEMHOTO
WINM MTHCTPYMEHTAIbHOI'O aHAJIN3A.

Jlis opraHMuYecKHX JKUAKOCTEH IMOJIb3YIOTCSI M3MEPEHUEM I10Ka3aTessl IPEIOMIICHHUS.
M3MepsroT mokaszaresd MpeoMIICHUs MCXOTHBIX PAacTBOPOB HM3BECTHOIO COCTaBa M YMCTBIX
BeulecTB. Jlanee BbIYEpUMBAIOT KAJIMOPOBOUHYIO KPUBYHO 3aBHCHUMOCTH  IIOKa3aTelis
npesjomieHus: oT coctasa. [1o 3Toil kanMOPOBOUHON KPUBOM, 3HAsl MOKa3aTeNb MPEIOMIICHHS
KOHJIEHCATa, OIPEJEISAIOT €r0 COCTaB.

KonnyecTBeHHBIN COCTaB pacTBOPOB BBIPAXKAIOT pa3iaMuHbIMU criocobamu. OJHAKO Ha
JrarpaMMax paBHOBECHS «OKHUIKOCTh — I1ap» COCTaB OOBIYHO BBIPAYKAIOT B MOJIBHBIX JOJISIX WK
MOJISIPHBIX IporeHTax. i nepeBosa 0ObEMHBIX MPOLEHTOB B MOJIIPHOE HA/I0 CHAayajla HailTu
YHCII0 MOJIEH Ka)KJJOTO KOMIIOHEHTA.

rapcvi - 00BEMHA JOJIA i-r0 KOMIIOHEHTA B pacTBOpPEC;

V, =—1

I
Pi . MOJICKYJISIPHBINA 00BEM I-T0 KOMITOHEHTA B YMCTOM BHJIC:

Mi - MOJIEKYJISIpHBIN BEC I-r0 KOMIIOHEHTA,;
Pi— IUIOTHOCTh KOMIIOHEHTA, I/cM?>.

Jlaiee HAXOAAT OO I-TO KOMIIOHEHTA B PacTBOpE 110 YPaBHEHUIO

N

iZZ—ini,

rze ). Ni - cyMMa ymcia MoJiell BceX KOMIIOHEHTOB B CMECH.

Monsipusrii porieHt omnpenernsercst kak N 100.

JUis mocTpoeHus JuarpaMMbl «TeMmIlepaTypa KHIIEHHS - COCTaB» Ha OcH alcimce
OTKJIA/IBIBAIOT COCTaB B MOJ. %, a Ha OCSIX OpJMHAT — TEMIIePAaTyphl KUIIEHUS YHCTHIX BEIIECTB
U M3Y4EHHBIX pacTBOpoB. Kaxxoi Temmneparype (kpoMme TeMnepaTyp KUIIEHHUs YUCTHIX BEIIECTB)
COOTBETCTBYIOT JIBE€ TOYKH, OIPEEIISIONINE COCTABbI KUIAKOCTH M PaBHOBECHOTO C HEH mapa.
CoenuHss COOTBETCTBYIOIIME TOUKH, [TOJTYyYatOT IB€ KPUBBIE; KPUBYIO )KUAKOCTH U ITapa. AHAIN3
HOJTYYeHHOM JrarpaMMbl IPOBOAAT HAa OCHOBE 3ak0oHOB KoHOBasnoBa u mpasmia das.

[Tocne mepecuera cocTaBa pacTBOpa W Tapa B MOJbHBIE JIOMU CTPOSAT JAUArpammy
cocTosiHUsL cucTeMbl. Ha rpaduke B KOOpAWHATaxX COCTaB — TeMIlepaTypa HAHOCST TOYKH,
oOpasyrolye JBe 3aBUCUMOCTH: 3aBHCHUMOCTh TEMIIEpaTyphbl KUIEHUS OT COCTaBa pacTBOpa U
3aBUCHMOCTh TEMIIEpaTypbl KHIIEHHS PAacTBOpPa OT COCTaBa paBHOBECHOro mapa (puc. 3).
CoenuHss 3TH TOUKH, TIOTYYAIOT AUArPaMMY COCTOSIHUSI CUCTEMBI.



a XB’I

Puc. 3. IloctpoeHue auarpaMMbl COCTOSIHUSI CHCTEMBI PAaCTBOP — Map.

Tema 3
«XuMHYeCKasi KHHETHKA U KaTaJau3».
JlaboparopHasi padora Ne3
«/3yyeHne CKOPOCTU THAPOJIU3A CAXAPO3bD)

[{eap paGoThI:

1.
2.

3.
4.
5.

O3HAaKOMHUTBCS C METOAUKON HaAyYHOTO 3KCIIEPUMEHTA.

OCBOUTh METOJUKY OIpPEAEICHNUs KUHETHUYECKHX XapaKTePUCTHUK XUMHUYECKOTO
nporiecca.

VY CcTaHOBUTh KHHETUYECKOE YPABHEHUE TUAPOIIM3a CaXapo3bl.

BbIsiBUTH TEMIIEpAaTypHYIO 3aBUCUMOCTb CKOPOCTHU THJIPOJIN3a Caxapo3bl.

BrIgBUTE 3aBUCUMOCTh CKOPOCTH Ir'HApOJIrM3a CaxapO3bl OT KOHIICHTpAllu HOHOB H30+
B CUCTEMC.

HDI/I6ODH U PCAKTHUBLI:

©CoNoR~wWNE

[TomstpumeTp ¢ HAOOPOM KIOBET (TPYyOOK).
XpoHoMeTp (cekyHIoMep | T.11.)
Tepmocrar.

Xumuyeckas mocyna ( cTakaHuYuKH, KOJIOBI)
[Tunmerkm Ha 1, 2, 5, 10, 15, 20, 25 M.
Bomblit pacTBop caxapossl (=0,25 r/emd).
Boaunsiii pactsop HCI1 (4M).
JuctunnupoBaHHas BOJA.
OunbTpoBasibHas Oymara.

Teoperuyeckoe BBeAeHUE
Caxapo3a — gucaxapui, MOJIEKYJIbI KOTOPOTO COCTOSIT U3 3B€HBEB IIFOKO3bI U (PPYKTO3BI,
CBSI3aHHBIX MEXKIY COOOM 32 CUET MIMKO3UAHBIX THAPOKCHIBHBIX TPYIII:

CH-OH '
H CH:OH H

Hi—o0 o)
‘< H H OH
o)
OH

H OH OH H

CH:0H

[Ton pefictBMeM KucaOoT WM (epMeHTa MHBEPTa3bl caxapo3a THUIPOIUTHUECKU



pacuierisiercs ¢ oopazoBanueM o-D-riaroko3s! u -D-ppykTo3sr:

C12H22011 + H20 = CgH1206(rm) + CeH1206(4p)

Kak caxaposa, Tak U oOpa3yrommecs Mpu TUAPOIH3E TIIOKO3a U (PYKTO3a 00JIadar0T
ACHMMETPUYCCKHUMH aTOMaMH YIJIepo/ia, YTO MPUAAET UM ONTUYECKYIO aKTHBHOCTb.

OnTruyeckol aKTMBHOCTBIO HA3bIBAIOT CHOCOOHOCTH BPAIATh IUIOCKOCTH MOJSPU3ALUU
MPOXOJISAIIETO Yepe3 BEIIECTBO MOJIIPH30BAHHOTO Jy4a CBeTa. YToJ (0) MOBOPOTa MIOCKOCTH
HOJISIPU3ALMU M ero HalpaBieHue (+ - HampaBO HIH - - BJICBO) 3aBUCAT OT MPHUPOJBI
BertecTBa, ToamuHsl (1) cnos u konmentpanuu (C) BemecTsa (111 pacTBOPOB):

a=[a]- I-C, (A)

rae [o] - yaenbHOe BpallieHHe paBHO Yy MOBOPOTA INIOCKOCTH IMOJISIPU3AIMU CBeTa 1 T
BeIlecTBa, cojepsKamerocs B 1 Mi pacTsopa npu Tonmuse ciost ' = 1,0 am. Y caxaposst [a]c =
+66,55°, y rrok03bI [a] = +52,56°, y dpykTo3sl [a] gp =-91,9°.

VYron Bpamienus, cyns no ¢opmyne (A), sBISETCS SKCTEHCUBHOM BEIMYMHOH, T.C.
o0iagaer aiIuTHBHOCTHIO. CIeI0BaTEIbHO, YTOJ BPAILICHUS CMECH BEIECTB (0cyu) PABEH CyMME
YIJIOB BPALICHUS KOMIIOHEHTOB CMECH C YUETOM X COZIEPIKaHUS B CMECH:

oen=([a]1- Cr+[o]2- C2+ o)z -C3+...)- | (B)

JlomycKas, 4To MCXOJHAs KOHIIEHTpAIUS caxaposbl B CHCTEME 01 T/CM>, K MOMEHTY
BpeMeHU 7 oHa ctayia C; ¥ KOHIIGHTPAIUS TJIFOKO3bI U (PPYKTO3bI CTATM PAaBHBIMH, COTJIACHO
cTexuoMeTpuueckoMy ypaBHeHuto (1) o - C; 151 yriia BpalieHusi CHCTEMbl K MOMEHTY BPEMEHU
T UMEEM:

acn = (66,55 C; + (a - C;)(52,56 —91,9)) - |

BeimosnHsis npeoOpa3oBaHus, MOTYYHM:

Oen = (66,55 C; + 39,34 (a-C.)) - |;
Oen = ((66,55 + 39,34)- C; -39,34-a) - |;
Qem = (]05,89 -C; -3934- (X) . |,

C:= (aenl | +39,34 - o) 1 105,89

Wik Ce= (0w +39,34 - a- 1) /(105,89-1). (C)

[lIxana nonspumerpa CY-4 rpagyuposana B 'S (100°S = 34,62° yrioBbix).

VYuursiBas 310, popmyna (C) npumer BUA:

C:=(ar +113,63-a-1)/(3059-1) (C)

rie o — HayanbHas KOHIEHTPAIHUs CaXxaposbl, I/cMS;

| — nvHA KIOBETHI (MOSIPUMETPUICCKON TPYOKH, M);

0; - yroJ TIOBOPOTa JIy4a, S,

C: — KOHIIEHTpAIUs Caxapo3bl B MOMEHT H3MEPEHUH YIIa IOBOPOTA JTyda, I/CM°.

Hcnonb3ys monyuennoe Boipaxkenue (C'), Mo 3HAYCHUSAM HCXOTHON KOHIEHTpauuu (o)
caxapo3bl B CHCTEME M yIja OBOPOTa (0), ONMPENETICHHOT0 BO BPEMEHHU, MOXHO PAaCCUUTATh
KOHIIEHTPAIIUIO Caxapo3bl B pearupyroiel CMECH B COOTBETCTBYIOIIIM MOMEHT BpeMEHU. Takum
00pa3oM MOXHO BBIIIOJHUTh H3Y4YE€HHE KHHETUKU KHUCIOTHOTO (WM (HepMEHTATHUBHOTO)
THIIPOJIH3a CaXapo3bl.

[IpennonaoXuTenbHO MNPEICTOUT BBIABUTH 3aBUCHUMOCTh CKOPOCTH THIPOJIM3Aa OT
KOHIIEHTPAIIMK caXxapo3bl, BOJbl, HoHOB H30™, a Takxke TeMiepaTypsl:

W = f (Ceax; C m30+; Cr2o - 7)

BbinosiHeHHe IKCIepUMeHTAa

JUis n3ydeHust KHHEeTHKY THAPOJIN3a CaXapo3bl 1e1eco00pa3HO BOCIIONIb30BATHCS METOA0M
UCKIIoueHus. B 1aHHOM ciydae yqo0Hee BCEro BOCIOJIB30BAaThCS BO3MOXKHOCTBIO CO3JIAHHS
TAKOro M30BITKA COJAEP)KaHHUS OJHOTO U3 KOMIIOHEHTOB (HallpUMep BOJbI) B CHUCTEME, YTO
U3MEHEHHE €ro KOHLEHTpaluu OyAeT He3HauuTenbHO. be3 BHAMMOTO HCKaKeHHS
KOHIIEHTPALIMIO BOABI MOYKHO CUUTATh OCTOSIHHOM. Hanpumep, eciu ucxoHasi KOHIIEHTPALUs
caxapa Oyzer cocTtaBisTh 20% Macc, 4YTO COCTABIISET:



Neax = 201 / 342r/Mo1b = 0,06 moub / 100T pacTBOpa
TO COZIepKaHHE BOJbI B CUCTEME COCTABUT:

N0 = 80r / 18r/monb = 4,44 mons / 100r pacTBOpa

I[Ipu nmomuom rugposuze 0,06 Moap  caxapo3bl  H3PACXOIyeTCs  COIJIaCHO
crexuomeTpuyeckomy ypaBHeHuto (1) peakunn 0,06 Mosib BOAbI. TO COCTABIISAET BCETO JIUIIE!

(0,06-100%) / 4,44 =1,3%

YTO HE MPEBBIIAET MOIPEUTHOCTh U3MEPEHUM.

[IpuroToBneHHBIN UCXOAHBIN PACTBOP Caxapo3bl AOKEH ObITh JOCTATOYHO IPO3PAUHBIM,
HE COJIEpKaTh B3BELIEHHBIX YACTHUI] U PACTBOPEHHBIX IIPUMECEH.

1. IIpenBapuTenbHO HEOOXOIUMO ONIPEACTUTH "HYJIB" TOJISIPUMETPA, YTOOBI B
pacueTax y4uThIBaTh 3HaU€HUE Ao B KAUECTBE MHCTPYMEHTAIbHOI nontpaBku (o) K
nokazaHusiM pudopa (a):

Ouem = o' + our

B nmosmyreHeBOM MoOJsIpUMETpE TOJI0KEHNE TUIOCKOCTH TTOJISIPU3AIMU CBETA OIPEAeIseTCs
10 HACTYIUICHUIO PaBHOW ciabo0il OCBEIICHHOCTH. B Ipyrux moyioskeHWsx aHajn3aTopa MoJje
3peHHsI B OKYJISIpEe Pe3KO pa3zesieHO Ha J[BE YaCTH 10 OCBEIIEHHOCTH HJIM BCE OCBEIIEHO SIPKO.
Ecnmu monyreHeBoe TOJOXEHHE HaWACHO TpaBwibHO (pucl), TO MaleHmuii TOBOPOT
aHanm3aropa BopaBo (pucl, B) wim BieBo (puc 1, a) Hapymaer paBHOMEPHOCTh OCBEIICHUS
BIUIOTh JIO PE3KOT0 KOHTPACTa B OCBEIIIEHHOCTH 00CUX ITOJIOBHH TOJISl 3PCHUSI.

a

Pucynox 1

2. [Momectuth peaktuBsl (pactBop HCI u pacTBOp caxaposbl) B TepMOCTaT M BBIACPKATh
15-20 MMH A1 HaJIe)KHOTO TEPMOCTATUPOBAHUS.

3. IIpUroTOBHTH PEAKIMOHHYIO CMECh CMEUIMBAHMEM CTPOTO ONpEIeNICHHBIX 00BEMOB
TEPMOCTATHPOBAHHBIX PAcTBOPOB caxaposbl (Veax) U COMSIHOW KHUCIOTHI (VHcl) M3BECTHBIX
KOHIIEHTpalUi.

Buumanue! B MOMEHT cMmelIMBaHMS PacTBOPOB BKIIOYUTH XPOHOMETP, T.K. C 3TOTO
MOMEHTa HaUMHAETCs MPOLECC TUAPOIIN3A.

4. 3anpaBuTh KIOBETY (TpyOKYy) MOJsIpUMETpa MPUTOTOBIEHHON CMEChIO. 3aKphIBas ee,
WCKIIFOUHMTHh HAJIMYUE My3bIpbKa BO3/IyXa B KIOBETE (TPyOKe).

5. YcTaHOBUTH KIOBETY (TpYOKY) CO CMECHIO B MOJSIPUMETP U NMPOU3BECTH 3aMep yria
BpAIIIEHHsI PACTBOPA, OTMEYasi IIPU STOM BpeMs BBITTOJTHEHU 3aMepa (T1 - o).

OTcueTbl MPOU3BOIAT CleAyoUMM 00pa3oM. UHCIO HENbIX TpaaycoB ONPEAEISIOT 10
MOCJIeTHEMY JETICHHIO IIKaJbl, KOTOPOE OKAa3bIBACTCS ClieBa OT HyIs (IEHTPAILHOW METKH)
HOHUWYCA; JIeCAThIE JI0JIM Ipajyca ONpeelsioT Ha MPaBOM YacTH IIKaJIbl HOHUYCA MO JeJICHUIO,
COBITAJIAIOIIEMY B TAaHHOM ITOJIOKEHUH C KaKUM-TTHOO JIeJICHHEeM OCHOBHOM MIKabl TuMoOa. Tak
OTCUMTBHIBAIOTCS TOJIOKUTENbHBIE YNl BpamieHus. Hampumep, puc.2 yroa BpalieHHs
coorBercrByer 20,3°. Ilpm BpameHunm aHanu3aropa B IPOTHBOIOJIOXKHYKO CTOPOHY
OTCUMTBHIBAIOT OTpHIIATENbHBIE YIJIbl BpalieHus. Jlecareie a0iM rpajayca OINpeneNsioTcs 1o
JICJICHUSIM B JIEBOM YaCTH HOHUYCA.



Pucynok 2. OnpeneneHue COThIX J10J€H Ipaayca Ha MOJIPUMETPE KPYTOBOM.

6. Kioety (TpyOKYy) CO CMeChbI0 NEpEHECTH B TEPMOCTAT U MO HUCTEUCHHH HEKOTOPOTO
BPEMEHU €€ U3BJeYb U3 TePMOCTaTa, IPOTEPeTh HACyX0O M MPOU3BECTU OYeperHON 3amep (72 -
a2).

3amepsl cienyeT BBINOJIHATH MOKa He yOeAUTeCh B IOCTaTOYHOM 3aMeJUIeHUH IMpoliecca
(M3MEHEHUS B MMOKA3aHMIX MOIIPUMETPA CTAIM HE3HAYUTEIHHBIMH).

Bce u3mepenus, BKirodasi MONpPaBKy a7, 3HAYEHUsI 00beMOB Veax U VHel , TeMIepaTypbl
TepMOCTaTa, TOJIIUHEI CJIOSl pacTBOpa (yIrHa TPYOKH), 3aMephl Ha MOJISPUMETPE U JIP., TOJKHBI
ObITh BHECEHBI B JKypHaJl HaOIIO1eHUH.

BBINOTHUTE HECKOJIBKO CepHii ONBITOB, Bapbupyst konenTpanuu HCl u caxapo3ssl, a Takke
TeMIeparypy rnporecca.

[To mony4eHHBIM JaHHBIM YCTAaHOBUTH 3HAUCHUS MOPSIKA, KOHCTAHTHI CKOPOCTH, YHEPTUN
aKTUBALMM M TeMIIepaTypHOro Ko3(duiuueHTa cKOpOCTH PEeaKkLUUU, UCHOIb3Yys JII000H METox
pacuera.

JlaiiTe 060cHOBaHME BHIOPAaHHOTO METOJIA pacueTa.

KoHTpoabHbIe BONPOCHI

1. Kak oTpakaeTcs Ha MEXaHHW3ME PEaKLUU y4acTUe KaTaau3aTopa Ipu TOMOT€HHOM
Karaiauze?

2. OnpenenuTe BIUSHHE KaTaluW3aTopa Ha SHEPrHI0 aKTUBALMU B M3y4deHHOM Bamu
PEaKIm.

3. CocraBbTe MOJIHOE KHHETUYECKOE YpaBHEHUE U3y4eHHOM Bamu peakium.

4. OnpenenuTe akTUBHOCTh KaTanu3aTopa B U3ydeHHo Bamu peakiuu.

Kpumepuu oyenku nabopamopnvix pabom: (0/0-3/3)

[Tpu moaroroBke Kk jabopatopHoil padore mo «Pu3nMveckoil XUMHUK» B 3 CeMECTpe CTYIEHT JOJDKEH
BBITIOJIHUTE CJIEIYIOIIME BUIBI PabOT:

- CAaMOCTOSITENIBHASI TIPOPa0OTKa TEOPETUYECKOTO MaTepuaa K 1aboparopHoii pabore;

- 03HAKOMJIEHHE C YCTAHOBKOM, MPUOOPOM, METOAMKOM BHIIIOJHEHHUS JTA00OPATOPHOI paboTHI;

- BBINIOJIHEHHE HEOOXOJMMOTO DKCIIEPUMEHTA,;

- 06paboTKa pe3yIbTaTOB MCCIIEI0BAHHS, IOCTPOCHHE IPaHKOB;

- aHAJIM3 PEe3yJIbTATOB UCCIIEIOBAHKS U BBIBOJI 110 paboTe.

- makcumaiabno 3*8=24/2*10=20/1*15=15 3a xaxayr0 BBINOJHEHHYIO J1a0OPaTOPHYIO paboTy, €CiIu
paboTa BBINOJIHEHA B TIOJIHOM 00BEMe, B OTYETE MPABIIBHO M aKKyPATHO BBIMOJHEHbBI BCE BHIYMCIICHHS
MOCTPOEHBI TPAQUKH, IOTHIECKUA U 000CHOBAHHO IIPUBEJICHBI BBIBOJIBI 110 TEME JIAG0PATOPHOi paboTHI.

- munuManabHo 3*4=12/2*6=12/1*9=9 eciu B x0m€ 3KCIEPUMEHTA JOMYIIEHBI TPYOble NPOMaxH, B
OTYeTe eCTh TPyOble OMIMOKH, MPUCYTCTBYIOT OMIMOKK B BBIYMCIICHHUSIX, HETOYHO [TOCTPOCHBI rpaduKu, He
Jmoruyecku ¢hopMUPOBaH BEIBOJ K JJaOOpaTOpHOI pabore.



Mun#CcTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHckuii HalMOHAIBHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUL
Kageopa - buomexnonoeuu
Hamnpasnenue 18.03.01 «Xumuueckasi TEXHOJIOTHI»
[Tpoduns/mporpamma:
«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY
«XHUMHYECKask TEXHOJIOTHS BBICOKOMOJICKYJIISPHBIX COSAMHEHUI»
«XHUMHYECKasT TEXHOJIOTHSI IePEPadOTKH MOJTMMEPOB M IJTACTOMEPOB)»
«XUMHYECKask TEXHOJIOTHSI IPUPOAHBIX SHEPTOHOCUTENIEH U YIIIEPOJHBIX MaTEPHAIOB)»

Cemectp_3
KoMiuiekT BonpocoB 1Jisi KOJIJIOKBHyMa
o mucuummae b1. O.21 «®usnueckasg XUMHUL)

Tema 1
«OcHOBHBIE NOHATHS (PU3nYecKOl XUMHU. XHUMHYECKasi TEPMOJAMHAMHUKA U
XuMu4eckoe papHoecue. Tepmoxummusi»
KosutoxkBuym 1: «IlepBblii 3aK0H TepMoanHaMUKU. TepMoxumus»

Bapuanm Ne 1
K xamxnomy 3agaHnio A J1aHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepuTe BepHbIii, 10
Bamemy MHeHU10, OTBET.

Al. 13 npuBeneHHBIX HIKE POPMYI BEIOEPUTE Ty, KOTOPasi CIpaBeIMBa TOJIBKO ISl UAE€aIbHOTO
rasa.

1C, :(a(ﬂj . 2)H=U+PV;3) (a_uj _0;  4)5Q=dU+5W; 5)5W =PdV.
or ), oV J;

A2. SIBnsroTCs M TETUIOTa ¥ paboTa PYyHKIIUSIMH COCTOSTHUSA?

1) TennoTa — n1a, a paboTa — HET;

2) TerioTa — HET, a paboTa — J1a;

3) u TemnoTa, U paboTa ABISIOTCS GYHKIUSIMHI COCTOSHHUS,

4) u TeruioTa, ¥ paboTa He ABJISAIOTCS QYHKIUSIMU COCTOSHUS;

5) OTBET 3aBHCUT OT HaIPaBIIEHUS MPOIECCa.

A3. Kax Boi6ouparot 3Haku Q u W B ypaBHEHHH NIEpBOr0 3aKOHA TEPMOJUHAMUKU? DTH BEIMUUHBI
CUMTAIOTC MOJIOKUTEITbHBIMHU, €CITN

1) TeraoTa MOTJIOIAETCs CUCTEMOH, a paboTa COBEpIIAETCS HaJl CUCTEMOM;

2) TerI0Ta MOTJIONIAETCSl CUCTEMOM, a paboTa COBEPIIAeTCs] CAMOM CHCTEMO;

3) TeruioTa BBIAEISIETCS CUCTEMOH, a paboTa coBepIIaeTcs HaJl CHCTEMOM;

4) TeroTa BBIICTSETCS CUCTEMOM, a paboTa COBEPIITAETCSl CaMOM CUCTEMOI;

5) mporiecc MPOBOTUTCS 0OPATUMO.

A4. CranzpaprHas Temiora o0pa3oBaHus aMMmuaka paBHa AH| ,o(NH,) =—2941 x/x/monb. B

KaKol 13 MpHUBeICHHON HIXe peakuuid TerioBoi a¢ ekt npu T=298 K paBen stoii Bennunne?
1) HCN + 3H2 = NH3 + CHgy;

2) 1/2N2 + 3/2H2 = NHs;

3) N + 3H = NHg;

4) NH2,COONH4 = CO2 + 2NHs;

5) 2NO2 + 6H20 = 4NH3s + 70x.



AS. JIns kakux BellecTB crpaBeiuBo cooTHomeHnue Cp=Cy + R?
1) nist TBEpIBIX; 2) s KUAKUX; 3) 1St KOHACHCUPOBAHHBIX;
4) nuist uaeabHbIX ra30B; 5) Anst IPOCTBIX KPUCTATUTMYECKUX CUCTEM.

K KaKA0MY 3a1aHUIO B nanb1 OTB€THbI, U3 KOTOPBIX MOI'YyT ObITh BE€PHBIMHA HECKOJIbKO BAPDUAHTOB. Bblﬁepl/ITe
BE€pHbIE, 11O BameMy MHCHMIO, OTBETHI.

B1. BeipaxeHnus, crpaBeyIMBbIe I W30XOPHOH TeruioeMKocTd Cyv OAHOTO MOJIS HJealbHOTO
rasa.

OH oG oF ) _ v .
8(F) 2R a(F) oo 9(F) aavw

B2. VkakuTe peakuuu, IS KOTOPHIX MOYKHO IIpeHeOpedh PasHOCTBIO MEKIYy HM3MEHEHHEM
OHTAJIBITUN U U3MCHCHHUEM BHyTpeHHeﬁ OHCPI'UM.
1) Ca(OH)2¢p-p) + CO2) = CaCO3(m) + H20(0); 2) CaO(m) + CO2(r) = CaCO3(mm);

3) 2AsH3) = 2AS(wm) + 3Hor); 4) Pbs) + PbO2(ms) = 2PbO(1m);

5) Sb204(m) + 4C ) = 2Sbs) + 4CO(r); 6) Sis) + 2L120(m) = SiO2¢wm) + 4Li(m).
B3. BriGepuTte sKCTEHCHBHBIE TTapaMETPhI IIpoliecca:

1) naBnenue; 2) Macca; 3) oObewm; 4) remneparypa; 5) KOHILIEHTpaIus;

6) BHYTpEHHSS DHEPIUS; 7) MOJIbHAS TETNIOEMKOCTb.

3amanua C

C1. Haitnure COOTBETCTBUE MEXKTY MPEACTABICHHBIMHA PEAKIIUSIMUA U COOTHOIIICHUEM SHTATBITUU
U BHYTPEHHEH 3Hepruu (omeem npedcmasbme 6 8uoe NOCied08amenrbHoCmu 0yK8, Hanpumep,

ABD).

1) CO) + Y02 = COxr); A) AH > AU,
2) CaCOs(rs) = CaOqs) + CO2(); b) AH = AU;
3) H2S(r) + SNy = SNSrs) + Ha . B) AH < AU.

C2. Haiiinte COOTBETCTBHE MEXKTY 3HAKOM H3MEHEHHS TEIIOEMKOCTH MPOIECCa M 3aBUCHMOCTBIO
AH=f(T) (omsem npeocmasvme 6 6ude nocreoosamenvrnocmu 6yks, nanpumep, ABI).

1) AC,=0; A) anf B) anf B) aH
2) AC, > 0;
3) AC, <0. / / \
T T T
r) auf o) af
T T

C3. CrangapTHble SHTAJIBIIUHN CTOPaHUSI BEIIECTB B Kuciopoae (k>k/Moub) pu Temmnepatype 298
K

CZ H4 (r) C(TB,rpacbuT) H2(r)
-1411 -393 -286




ITo MMPpUBCACHHBIM T3.6JII/I‘-IHLIM AAaHHBIM O CTAaHAAPTHBIX SHTAJBIIUAX CropaHus BCIICCTB B
KHCJIOpoJie ipu Temriepatype 298 K BeIYMCIHTE CTaHIAPTHYIO SHTAIBIIHIO 00pa30BaHUs dTUJICHA
C2Hs u3 mpocThIX BemiecTs npH ykazaHHOH TeMiieparype. OTBET BbIpazute B K/ /MOJb.

C4. CoBOKYITHOCTH TelJI, B3aNMOJICHCTBYIONIUX MEXKIY COO0H U 000COOTICHHBIX OT OKPYXKAIOIICH

cpenpl peaqbHON WM BOOOpakaeMol 00O0JIOYKOW, HA3bIBACTCA..... (Hanuwume nponyujeHHoe
Cl1080).
C5. TTapameTp TepMOAMHAMUYECKON CHCTEMBI, HE 3aBUCSAIINNA OT OOIIETO KOJWYECTBA BEIIECTBA
B CHCTEME, Ha3bIBaeTCHl. . . ... (Hanuwume nponywennoe cno6o).

Bapuant Ne 2

K kajknoMy 3aJaHnI0 A TaHBI HECKOJIBKO 0TBETOB, H3 KOTOPLIX TOJIBKO OJUH BepHbIii. BhiGepuTe BepHbIii, 10
Bamemy MHeHH10, OTBeET.

Al. Ilpu kakom mporecce padoTa, cOBeplIaeMas CHCTEMOM, JIOCTUraeT MaKCHUMAaJbHOI'O
3HAYEHHUS?

1) mpu m3oTEepMUYECKOM;  2) IPH HEOOPATUMOM; 3) npu oOpaTUMOM;

4) npu aguabaTHOM; 5) mpu KpyroBOM.

A2. CrannmaptHas Teruiota oopa3zoBanust HUTpoOeH3oma A H ?’298(06 H.NO,)=-11,2 xJlx/mo1b. B

KaKO# M3 MPUBEJCHHBIX HUXKE peakiuid TerioBoi a3 dext nmpu T=298 K pasen »Toii Benuunne?
1) CeHe+HNO3=CsHsNO>+H20;  2) CeHsNH2+3S+6NH3+3H20=CsHsNO2+3(NHs)2S;

3) 12C+5H2+N2+20,=2C¢HsNO2;  4) 6C+5/2H2+1/2N2+02=CeHsNOy;

5) CeHsNH2+2H20=CeHsNO2+3H>.

A3. Kakoe BpIpakeHHE CIIPaBEUINBO [ H300apHOil TerioeMKkocTH Cp 0JTHOTO MOJISl H1€aIbHOTO
raza?

1) (G_Hj . 2) (ﬁj ;o 3) (ﬁ) ;o 4) (@] ;. 5) AU+W.
or ), ot ), aT )y GINN

A4. JInsg xakux BEIIECTB crpaBeyiuBo cootHomenue C, ~ Cy?
1) TONBKO A TBEPABIX; 2) TONBKO JJIS )KUIKHUX; 3) 11 uaeanbHBIX ra3os;
4) nnst KOHJIEHCUPOBAHHBIX BEILIECTB; 5) TOJIBKO JIJisi KPUCTAJUTMUECKUX CUCTEM.
AS. Uro nokaseiBaet BenuunHa AH cucteMsl ipu €€ nepexoze n3 OQHOr0 COCTOSIHUS B Ipyroe?
1) paboTy, COBEpILICHHYIO CHCTEMOIl ITPU MOCTOSTHHOM JIaBICHUM;
2) paboTy, COBEPIICHHYIO CHCTEMOM MTPU MOCTOSIHHOW TeMIIeparype;
3) TemnoTy, OTAAHHYO WITH MOTJIOMICHHYI CUCTEMOM MIPU MOCTOSHHOM JIaBICHUM;
4) TemIoTy, OTJAHHYIO WK MOTJIOIIEHHYIO CHCTEMO# MPH MOCTOSHHOM TeMIlepaType.

K KaXXA0MYy 3a1aHUIO B nanbl OTBETbI, U3 KOTOPLIX MOI'yT ObITh BCPHBIMM HECKOJIbKO BAPUAHTOB. BuﬁepuTe
BE€pHbIE, IO BameMy MHEHHI0, OTBETHI.

Bl. Bripaxkenue mepBoro Havajsia TEPMOAMHAMHUKH, 3alMCAHHOE C MCMOJIb30BAaHUEM TEIJIOTHI
npouecca Q, UMEET BU:

1) Q = AU-W, 2) 6Q = dU+PdV; 3) 6Q = PdV-dU; 4) Q = AU+W;

5) AU=Q+W, 6)AU=Q-W, )W =AU + Q; 8) oW = dU-3Q.

B2. Bribepure Bce Bubl ypaBHeHHs Kupxroda:
1) AH? =AHZ, —AC_ (T —298); 2) AH; = AHZ, +AC (T —298);

3) (—G(AH)) _AC,; 4 (G(AH)j ~AC,;

oP or
9 (0) aci (A e,



B3. Bribepute HHTEHCUBHBIE ITApaMETPHI MpoLecca:

1) naBnenue; 2) Macca; 3) oObewm; 4) Temneparypa; 5) KOHIIEHTpAIHS;
6) BHyTpEHHSS DHEPIUS; 7) MOJIbHAS TETNIOEMKOCTb.
3aganusa C

C1. Omnpenenute, kakoil (hyHKIMEH (COCTOSHUS WM TPOIECCca) SBISIOTCS HIKCTIPUBEICHHBIC
byukuuu (omeem npedcmasvme 6 suoe nociedosamenvHocmu oOyks, nanpumep, AABA)?

1) sutansnust AH; A) ¢pyHKIMS TIporiecca;

2) BHyTpeHHss dHeprus AU, b) dynkmus cocrosHus.

3) Temiora Q;

4) naBnenue P;

5) pabora W.

C2. Ucnonb3ys CpaBOYHUK, HAWIUTE COOTBETCTBYIOIIME MPHUBEACHHBIM BEIIECTBAM TETLIOTHI
cropauus (AH?,.., kJlx/Monb) (omeem npedcmasvme 6 6ude nociedosamenvHocmu OYKS,

nanpumep, ABBJ]I).

1) atunen CoHa; A) -4194,75;
2) caxaposa C12H2201 1(s); b) -3301,51;
3) saranon C2HsOH ), B) -5646,73;
4) rexcan CeHia(r); I') -1410,97,
5) 6enzon CeHeg(r); M) -1370,68.

C3. U3menenne >ATANBIUN peakuud pu T=298 K 2NaOH5)+CO21)=Na2COj3(w)+H20() paBHO

0
AH . = —=126,4x e . . .

298 ' . Haiigute TtemmoBoit addext sToi peaknuu npu Temmepatype 800 K,
UCIIOJIB3YS IaHHBIE 0 MOJIbHBIX TermoeMKocTsxX BemecTs (/[x/(monb-K). OTBet Bripasute B kXK.

NaOH ) COxp) Na>CO3(rs) H20(
38,49 37,13 110,50 33,57
C4. Ilepexon cucTeMbl U3 OJJHOTO COCTOSIHMS B JIPYrO€ BCIEACTBHE U3MEHEHUS XOTs Obl OJIHOTO
rapaMerpa Ha3bIBaeTcCH. ... .. (Hanuwume nponywenHoe cnogo).
C5. [TapameTp TepMOAMHAMUYECKONW CHCTEMBI, 3aBUCSIINN OT OOIIET0 KOJIMYECTBA BEIIECTBA B
CUCTEME, Ha3bIBAETCH. .. ... (Hanuwume nponywennoe cioso).
Bapuant Ne 3

K xaxnomy 3agaHnio A J1aHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHbIii. BbiOepuTe BepHblii, 10
Bamemy MHeHH10, OTBET.

Al. Kak sHTanenus nporecca 3aBUCUT OT TEMIIEPATYPhI?

T, C T,
1) HY =Hy + [—PdT; 2) H2 =H{ + [C,dT;
T T
T, T,
3) AH? =AH? + [AC,dT; 4) HyY =H} + [AC,dT .
T T
A2. KakoBo ananutuueckoe BelpakeHue | 3axoHa TepMouHaMUKN?
1) 6Q = dU+3W; 2) 6Q = dU+dw, 3) dQ = dU+3W,
4) dQ = sU+dW; 5) dQ = 3U+3W.

A3. 13 npuBeeHHBIX HIKE POPMYIT BEIOEPUTE Ty, KOTOPAsi CIPaBEUINBA TOJIBKO U1 UI€aIbHOTO
rasa.

1)Cp=(—a(AHj; 2)H=U+PV;3) o —0; 4)8Q=dU+35W: 5)8W =PdV.
or ), oV )

A4.Yro Takoe A H{ ,os TAHHOTO BemeCTBa? DTO M3MEHEHUE SHTAIBIIMY MPH



1) marpeBanuu 3toro Bemiectsa ot 0 10 298 K;

2) peakiuu 00pa30BaHMS ITOrO BEIIECTBA U3 DJIEMEHTOB;

3) peakiuu 00pa30BaHUS 3TOTO BEIIECTBA M3 MPOCTBHIX BEIIECTB, B3SATHIX B MX Hawbolee
YCTOMYUBBIX COCTOSIHUAX, TpU T=298 K u mapuuaibHbIX JAaBJICHUSX BCEX KOMIIOHEHTOB
ra3oBoii (assl, paBHBIX 1 aTM™;

4) peakiuH OKHCICHHS JAaHHOTO BEIIECTBA.

AS5. Urto nmokazpiBaeT BenuunHa AU CUCTEMBI ITpH €€ Tepexoe U3 OJHOT0 COCTOSIHUS B Apyroe?
1) paboTy, COBEpIICHHYIO CUCTEMOH MPH ITOCTOSTHHOM 00bEME;

2) paboTy, COBEPIICHHYIO CUCTEMOI IIPU MOCTOSHHOM TeMIepaType;

3) TemIoTy, OTAAHHYIO WM MOIJIOIEHHYIO CUCTEMOM P MOCTOSIHHOM 00BEME;

4) TerIoTy, OTIaHHYIO WM MOTJIOUICHHYIO CUCTEMON IIPH MTOCTOSIHHOM TeMIeparype.

K kaxxpomy 3amannio B nanbl oTBeTbl, H3 KOTOPBIX MOIYT OBITh BEPHBIMH HECKOJIbKO
BapuaHToOB. BoiOepuTe BepHble, M0 Bamemy MHeHHN10, OTBETHI.

B1. BeiOepure Xxumuueckue peakiyH, y KOTOPbIX U3MEHEHHE SHTAJIbIUM OOJbIlle M3MEHEHUS
BHYTPEHHEHN HEPrUU.

1) MgCO3(1s=MgOas)+COnr); 2) 2Ha@)+029=2H20¢);
3) H2Sn)+2NaOH =NazS)+2H20x); 4) 2C0O2(n=2COn)+02(r;
5) NH4Clz)=NH3)+HCl v 6) CH4()+CO21)=CH3COOH .

B2. Kakue Bean4rHbl UMEIOT pazmepHocTh J[x/(Moinb-K)?
1) Terutota Q; 2) padora W; 3) monbHas uzobapHas TemmoéMkocts Cp;  4) arTansnus AH;
5) yHuBepcayipHas ra3oBasi MoCTOsIHHAA R;  6) sHTpomus S; 7) BHyTpeHHss dHeprust AU.

B3. YcnoBus, otnuyaromniyie n30JMpoBaHHYIO TEPMOJIMHAMUYECKYIO CHCTEMY:

1) 3anac BHyTpeHHEH 3HEPruy B U30JIMPOBAHHON CHCTEME MTOCTOSIHEH;

2) 3amac BHyTpEHHEH SHEPTrUH B U30JIMPOBAHHON CHCTEME HE TIOCTOSHEH,;

3) uckiIr0YeH 0OMEH BEIIECTBOM U DHEPTHEN C OKpYKaIOIIeH Cpe/oii;

4) BO3MOXKEH OOMEH PHEPTUEH C OKPYKAIOIIEH CpeIoi, HO UCKIIFOUeH 0OMEH BEIIECCTBOM;

5) BO3MOK€eH 0OMEH BEIIECTBOM C OKPY>KaloIIel cpefoi, HO UCKITIOYeH 0OMEH dHEpTueii;

6) BO3MOKE€H 0OMEH BEIIECTBOM M SHEPTHEH C OKpYyKaloIIel Cpe1o.

3amanua C

Cl. Haiigute COOTBETCTBHE MEXIY Ha3BaHHEM IIpoliecca W ero 0003HAYeHHEM W3 TPaBOTO
cronbua (omeem npedcmasvme 6 guoe nociedosamenvrHocmu 0yks, nanpumep, ABB/IET).

1) uzo6apHbIif; A) T=const;

2) U30TEPMUYECKUN; b) P= const;

3) U30XOpHBIN; B) T=const u P= const;
4) n300apHO-U30TEPMUUECKUI; I') T=const u V= const;
5) N30XOPHO-U30TEPMUUECKHUIA; ) Q=0;

6) anuabaTHBIH; E) V= const.

C2. HaiiguTte COOTBETCTBHE MEXAY MPUHAAICKHOCTHIO TMapaMeTpa M YKa3aHHOW BETUYMHOMN
(omeem npeocmasvme 6 sude nociedosamenvrocmu oyks, nanpumep, ABBAB).

BEJIMUMHA I[TAPAMETP
1) remnepatypa T; A) KCTEHCHUBHBIN;
2) BHyTpeHH:s 3Heprus AU, b) nHTEHCUBHBIN.

3) naBienue P;

4) MonbHas n3obapHas TermoéMKocTh Cp;
5) konuentpanus C;

6) Mmacca m;

7) 00béM V.



C3. Ilo TeruioTaM cropaHus O-TJIFOKO3BI, B-GpykTo3bl U caxapo3bl (B k/[x/moinb) mipu 25 °C
paccunTtaiite Teruoty Tuaposnza caxaposbl Ci2H22011+H20=CesH1206(0-rmoxosatCeH1206(8-
dpyxrosa). OTBET BbIpa3uTe B KJK.

OL-TJIIOKO03a B-bpykro3a caxaposa

-2802 -2810 -5644
C4. OrtHomIeHHE KOJIMYECTBA TEIUIOTHI, MOABEACHHOM K CHCTEME, K TOMY H3MEHEHUIO
TEeMIIepaTyphbl, KOTOPOE TPH 3TOM IPOHMCXOIMUT, HA3BIBACTCH....... (Hanuwume nponywernHnoe
Cl1080).

CS5. Ilpu MOCTOSSTHHOM JIaBJICHUH WU 00BEME TEIUIOBOM A((HEKT XUMUUECKOW PEaKIMH 3aBUCUT
TOJIBKO OT BUJA M COCTOSIHUSI UICXOIHBIX BEILIECTB M MPOIYKTOB PEAKIIUU, HO HE 3aBUCUT OT ITyTH
nepexoja (Hanuwiume, KaKou 3aK0OH ChOPMYIUPOBAH).

KosutokBuym 2: «BTopoii 3aK0H TepMOAMHAMUKI»
Bapuanm Ne 1

K xamxnomy 3aiaHnio A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepuTe BepHblIii, 10
Bamemy MHeHU10, OTBET.

Al. V3BECTHO COOTHOIIICHUE dSZ? . Korpa ciemyer 6parpb 3HaK > M Korjia 3HaK =7

1) > st HeoOpaTUMOro Iporecca U = Ik K30TEPMUIECKOTO;

2) > 151 HEM30TEPMHUECKOT0 Ipoliecca U = JJis 00paTUMOro;

3) > u1st ©30TEPMHUUECKOTO MPOoLecca U = ISl HEU30TEPMHUYECKOT0;

4) > nns HEU30JIMPOBAHHON CHCTEMBI U = JUI U30JIMPOBAHHOM;

5) > st HeoOpaTUMOTO TIpoliecca U = Jisl 00paTHUMOro.

A2. MOXeT JI1 SHTPOIIUS BellecTBa ObITh OTPULIATEIEHON?

1) TOBKO TpU HU3KHUX TEMIepaTypax; 2) TOJILKO IIPU BBICOKHMX TEMIIepaTypax;

3)TONBKO U1 MPOCTHIX BELIECTB, B3ATHIX B MX HanOOJee yCTOWYMBOM COCTOSIHUY; 4) 11a;5) HeT.
A3. YxaxuTe npaBUIbHYIO GOpMyTTy:

1) dH =Vdp +TdS + > sdn, ; 2) dH =—pdV +TdS+ > z4dn; ;
3) dH = pdV +SdT > sdn, ;  4) dH =—pdV +SdT =Y sdn; ;
5) dH =-Vdp —TdS+ > zdn, .

A4. YxaxuTe npaBUiIbHYIO GOopMyTy:
1) F=U-TS;  2) F=H-TS; 3) F=U+TS; 4) F=H+TS; 5) F<U+TS.

AS. Vkaxure npaBWIbHYIO Gopmyny:
1)(§j =V;2) [@J =-S; 3)(§j =-S; 4) [@j =-V;5) @ =S.
ar ), aT )y ar J, or ), ar ),

K KaXXA0MYy 3a1aHUIO B nanbl OTBE€TbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMM HECKOJIbKO BAPDUAHTOB. Bblﬁepl/ITe
BEpHbIE, 110 BameMy MHEHMHI0, OTBETHI.

B1. CroiicTBa XMMHYECKOTO TIOTECHIIMAIa KOMITOHEHTA CHCTEMBI B 00IIIEM CTy4ae
1) GyHKIUS COCTOSHUS CUCTEMBI; 2) dyHKuMA Ipoliecca;

3) sKkcTeHCUBHAs PYHKIINS; 4) naTeHcUBHas QYHKIIHS;

5) ¢yHkuus, paBHast TEIIOTE Iporecca;  6) pyHKUUs, paBHas paboTe mporiecca.

B2. Jlan psa yTBepXkACHWM, Kacarommxcs dSHepruu [ mObOca. Ykaxure, Kakue M3 HUX -
IIpaBUJIbHBIE.



1) yosuts sHeprun ['m66ca paBHa mnosie3Hoit padbore nporiecca;

2) yosns Hepruu ['m66ca paBHa moytHON paboTe mpolecca;

3) pa3mepHocTb sHepruu ['n66ca k/{x/(Monb-K);

4) pasmepHOCTb SHeprun I'nboca kJ[K/MOJIb.

3amanua C

C1. Haiinure cOOTBETCTBHE MEXK/y YaCTHBIMU ITPOU3BOHBIMU TEPMOJIUHAMUYECKUX (DYHKITUH 1

napameTpamH Ipouecca (omeem npeocmagvme 6 gude Nocied08amenbHOCmu OYKe, Hanpumep,
ABBI).

o(3) o) a(F) o(&)
T ), oV ): 8s ), v )
A)-S:B)S; B)P; I)-P; DT, E)V; X)-V.

C2. Hanumure onpeneneHue XMMUYECKOIO ITOTEHIIAAA.
C3. Hanmmure ypaBHenue ['m60ca-I'enbMrosbpiia st CHCTEMBI.

Bapuant Ne 2
K xamxnomy 3aiaHnio A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepuTe BepHbIii, 10
Bamemy MHeHH10, OTBeET.

Al. JIyst KakuX MPOIIECCOB CIPABEIUBO COOTHOIICHHE dSZ? ?

1) mst MOOBIX; 2) st TFOOBIX U30TEPMUYCCKHUX 3) st anabaTHBIX;
4) muist MOOBIX OOPATUMBIX; 5) ISl OOPATUMBIX U30TCPMUICCKHX.

A2. Kak cBsi3aHbI MEX]ly COOOM BEJIMYUHBI U3MEPEHUIN SHTPOIINH, SHTAJIBIINYU U TEMIIEPATYPHI IPU
¢a3oBbIX Nepexoaax?

pas-Sigas=a T gas—-A gas-OH g as—an,

A3. YxaxuTe npaBUiIbHYIO GOpMyTy:
(F A fFle oAF)
ar ), aT ), aT ), ar J,

5)(%} ~P.

A4. YxaxuTe npaBUiIbHYIO GOpMyTy:
1) dF =Vdp +SdT + > z4dn; ; 2) dF =-Vdp +SdT + > zdn; ;

3) dF =—pdV —SAT + > gdn, ;4) dF =—pdV —SdT - dn; ;
5) dF =Vdp +SdT — > z4dn, .

AS. YxaxuTe npaBUiIbHYIO GOpMyTTy:

1) G=U-TS+PV; 2) G=U-TS-PV; 3) G=U+TS+PV; 4) G=U+TS-PV; 5) GSU+TS+PV.

K xaxnomy 3aganuio B 1aHbl 0TBeThl, H3 KOTOPbIX MOIYT OBITh BePHBIMH HECKOJIbKO
BapuaHTOB. BoiOepuTe BepHbIe, M0 Bamemy MHeHH10, OTBETBI.

B1. CpoiictBa snepruu ['nm66ca KOMIIOHEHTA CUCTEMBI B OOIIIEM CTy4yae

1) GyHKIUS COCTOSHUS CUCTEMBI; 2) ynkuums nporecca;
3) sKkCTeHCUBHAs PYHKIINS; 4) naTeHcUBHAas QYHKIIHS;
5) ¢yHkuus, paBHas TEIUIOTe Iporecca;  6) GyHKIUs, paBHAas MOJIE3HOM paboTe mpolecca.

B2. Jlan psan yTBepKIEHUN, KaCAIOIIUXCSI SHTPONHUH. YKAXKUTE, KAKHE U3 HUX - IPABUJIbHBIE.
1) suTpOIHS — Mepa OecropsiIKa CUCTEMBI; 2) SHTpOMHS — TEIJIOTA MPOIIECCa;
3) pa3MepHOCTh SHTPOIUHU KJI>K/MOIb; 4) pazmepHOCTh dHTpOorHHU KJ[x/(M0nb-K);



5) SHTpONHs - SKCTEHCUBHASA (DYHKIINS; 6) SHTPONUS - UHTEHCUBHAS (PYHKIIHSL.
3aganusa C

C1. Haiigute COOTBETCTBUE MEX/1Y YaCTHBIMH ITPOU3BOAHBIMH TEPMOJANHAMHYECKUX (DYHKIIMNA U
napameTpamu Tporecca (omeem npedcmasbme 6 8ude NocCied08amenbHocmu 0yKs, Hanpumep,

E I \ EI S E S \

)(2)
oP
A)-S:B)S; B)P; I)-P; DT, E)V; X)-V.

C2. Hanmmmre noctynatel |l 3akoHa TepMOIUHAMUKH.
C3. Hanmmure ypaBHeHue ['n66ca-I'enpMronbia Juist mpoiecca.

Bapuant Ne 3
K kaxnomy 3ajaHuio A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJbKO OJWH BEPHBIi.
Bbi0epure BepHblii, no Bamemy MHeHMI0, OTBeET.
Al. Kak u3MeHsieTcs SHTpONHUS BELIECTBA MPHU €ro HAarpeBaHUM IPU HNOCTOSHHOM OObeMe MU
MOCTOSIHHOM JIaBJI€HUU?
1) yBenuumuBaercsi;  2) yMEHbLIAETCS; 3) He u3MeHsercs;
4) MOXKET U3MEHATHCS HEMOHOTOHHO;
5) Bo3pacTaeT NpornopUUOHAIBHO U3MEHEHHUIO TeMIIepaTyphbl.
A2. VYxaxure npaBwibHyIO (opmymupoBky: «[Ipu mocrossHHOM o0beMe H Temreparype
CaMOIIPOU3BOJIBHBIE NIPOLIECCHI UIYT B CTOPOHY...»
1) Bo3pacranus suepruu [ mb6ca cucremsr; 2) yosiBanus sHeprun [ m66ca cuctemsr;
3) Bo3pacTaHus SHTPOIMU CUCTEMBI; 4) Bo3pacTaHus SHEpruu I enbMrosbiia CUCTEMBI;
5) yOniBanwmst SHEpruu [ eIbMrobiia CHCTEMBI.
A3. Tlpu kakoM mporecce paboTa, coBeplIaeMasi CHUCTEMOM, IOCTHIaeT MaKCHMaJIbHOTO
3HaueHus?
1) npu U30TEPMUYECKOM; 2) npu HEOOpaTHUMOM; 3) npu o6paTUMOM;
4) npu aguabaTHOM; 5) npu KpyroBOM.
A4. YkaxuTe npaBWIbHYIO popMymy:
1) dG =Vdp + SdT + Z wdn ;2) dG=-Vdp +SdT + Z wdn ; 3) dG =Vdp —SdT + Z wdn, ;

4) dG =—pdV +TdS +Zy,dn 5) dG =VdT + pdT = udn;

AS. YxaxuTe npaBUIbHYIO GOpMyTy:

1) H=U-PV; 2) H=U+PV; 3) H=U/PV; 4) H=U-PV; 5) H<U+PV.

K KaXKA0MYy 3a1aHUI0 B AaHbl OTBETbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMU HECKOJIbKO BAPDUAHTOB. BblﬁepI/ITe
BE€pHbIE, 11O BameMy MHEHHI0, OTBETHI.

B1. CroiictBa sHepruu ['eapMronibiia KOMIIOHEHTa CUCTEMBI B OOIIEM CclTy4yae

1) yHKIMS COCTOSIHUS CHCTEMBI; 2) pyHkIUs Iporiecca;

3) aKcTeHCHBHAs (PYHKIINS, 4) uaTeHcuBHAas QYHKITHS;

5) byukmus, paBHas TEIUIOTE Tipotiecca;  6) QyHKIUsA, paBHas paboTe mpoiiecca.

B2. Jlan psn yTBep:KI€HUMN, KACAIOIINXCs DHTAIBIUU. Y KQKUTE, KAKE U3 HUX - TPABUIIbHBIC.

1) sHTanBIUS — Mepa GecropsaKa CUCTEMBI; 2) SHTaJIBNUA — TEIJIOTa MpOoIeCca;

3) pa3MepHOCTh SHTANBIUU K/[K/MOIB; 4) pazmepHOCTh dHTaIbINH KJk/(MoIb-K);
5) SHTAJIBIUS - PKCTCHCUBHAS (PYHKITUS; 6) PHTANBIUS - UHTEHCUBHAs (DYHKITHSI.
3apanus C

C1. Haiiaute cOOTBETCTBUE MEX]Y YACTHBIMU MPOU3BOIHBIMH TEPMOJIUHAMUYECKUX (QDYHKITUHN U
napameTpaMu Tiporiecca (omeem npedcmasbme 6 8ude Nocied008amerbHocmu 0yKs, Hanpumep,

oV J; oP ) oV )

) ()



A)-S;b)S; B)P; I)-P; IDT; E)V; X)-V.

C2. JlaiiTe omnpeneneHus CaMONPOU3BOJIBHOIO, HECAMOINPOU3BOJILHOIO M PAaBHOBECHOIO
IIPOLIECCOB.

C3. Hanumute Gopmyiny XUMUYECKOTO0 MOTEHILMANa KOMIOHEHTA MPHU MOCTOSHHOM 00beMe U
TEMIEPATYPE.

KoanokBuym2: «XumMmudeckoe paBHOBeCHE».
Bapuant Ne 1
K KaKA0MY 3a/1aHU 10 A AaHbI HECKOJIBKO 0TBE€TOB, U3 KOTOPLIX TOJBKO OIUH Bepl—[blﬁ. BblﬁeplflTe BeprIﬁ, o
Bamemy MHeHu10, OTBeET.
Al. Ypapaenue uzorepmbl Bant-I'odhda nns xumudeckoit peakiun 2AsH3w = 2ASas) + 3H2(n)
(ra3sl - uacanbHbIC, TBEpAAs (haza - YHUCTOE BEIIECTBO)

I:)ASF)H 0 P:

1) AG,; =AG? +RT In—="¢; 2) AG,; =AG; +RT In—=;
AsH, AsH,
0 PAsH 0 P:SH

3) AG,; =AG; +RT In—; 4) AGp; = AG; +RT In—=;
' As' H, ’ F)H2

2
5) AG, ; =AG? +RT ,nPZ|°_A53 ; 6) AG, 1 = AG; +RT In(P,R, Py )

AsH; ' H,
A2.B HM30XOPHBIX YCJIOBMIX TEMIICpaTypHasl 3aBUCUMOCTb KOHCTAaHThl XMMHYECKOI'O PaBHOBECH S
BbIpa’KacTCs ypaBHCHUCM:

InK AH dinK. AU dInK dInK
1)d c _ 2’2) c= 2’3) p:AH2;4) p=AU2;

dT RT dT RT dT RT dT RT
5) AG°=-RTInK,.

A3. Jlis XuMHYECKON peakiuu B uieabHON ra3oBoit (aze C2Hsr + H20@ = C2HsOH
CTaHJAapTHOE HW3MEHEHWE DHTAJbIIMM OTPHULATENBHO M cocTaBisger okoso -47xJDk. s
YBEJIMYEHUS BbIX0/1a MPOAYKTa HE0OX0IMMO

1) yBeIMUUTDH TEMIIEPATypy U AABICHUE;

2) yBEeJIMYUTH TEMIIEPATYPY, YMEHBILIUTH J1aBJICHUE;

3) yMEHBIIUTH TEMIEPATYpPy, YBEINUUTh AABICHUE;

4) yMEHbBIINUTH TEMIEPATYPY U JABICHUE;

5) yBeIUYHTH TOJIBKO TEMIIEPATYPY, T.K. JaBICHUE HE BIMIET HA PABHOBECHBIHN BBIXOJ;

6) YMEHBIIUTH TOJIBKO TEMIIEPATYPY, T.K. JABJICHUE HE BIUAET HA paBHOBECHBIN BBIXOJ;

7) yBEIUYHUTb TOJIBKO JaBJIEHUE, T.K. TEMIIEpaTypa He BIUSET HA pABHOBECHBIN BBIXO/I;

8) YMEHBIINTH TOJIBKO JaBJICHUE, T.K. TEMIIEpAaTypa HE BIMSET Ha PAaBHOBECHBIN BBIXO/I;

9) TemnepaTypa U 1aBJIeHUE HE BIUSIIOT Ha PaBHOBECHBIN BBIXO/I.

K kaxnomy 3agaHuio B 1aHbl 0TBeThbl, M3 KOTOPBIX MOIYT ObITh BEPHBIMH HECKOJbKO
BapHaHTOB. BoiOepure BepHbIe, 10 BameMy MHEHUI0, OTBETHI.

B1. PCaKI_[I/II/I, XUMHYCECKOC PAaBHOBCCHEC B KOTOPLIX IIPU YBCIIMUYCHUU JaBJICHUA CMCIIACTCA BIIPABO
(B CTOpOHY ITPOYKTOB)

1) Ca(OH)2¢p-p) + CO2(r) = CaCOs(rs) + H20(0); 2) CaOs) + CO2r) = CaCOs3(rs);

3) 2AsH3) = 2AS@s) + 3H2); 4) PB(rs) + PbO2(1s) = 2PDO (s,

5) Sb2O4(wm) + 4C ) = 2Sb(rs) + 4CO(r); 6) Si@s) + 2L120(m) = SiO2(ws) + 4Li(m).

B2. Peakuuu B uaeanbHON ra3oBoi Qasze, paBHOBECHE KOTOPBIX IPU YMEHBLIEHHH OOIIEro
JABJICHUSI CMENIaeTcs BIEBO (B CTOPOHY UCXOAHBIX BEILIECTB)

1) 2NO2 = 2NO + 02;2) N2 + 3H2 = 2NH3; 3) Ha2 + Jo) = 2HJw);

4) 250, + O2 = 2503;5) CO + H20() = CO2 + Ha; 6) CHs + H20() = CO + 3H;

7) CHs + CO2 = 2CO + 2Ha.



B3. Peakuuu, XMMHUYECKOE PAaBHOBECHE B KOTOPBIX IIPHU YBEIMYEHUHM TEMIIEPATYpbl CMELIAETCS
BIIPaBO (B CTOPOHY MPOIYKTOB)

1) C3Hs = CsHg + Hz (AH® = 266,06 k[[x);

2) 4HCI + Oz = 2H20¢y + 2Cl2 (AH® =-119,9 k/Tx);

3) 2C2HsOH = CH3COCH3 + 3Hz + CO (AH® = 141,5 xJTx);
4) CO + 3H2 = CHg + H20¢) (AH® =-206,13 x/Ix);

5) CH4 + CO2 = 2CO + 2H, (AH °=2473 kJ[k).

3amanua C

C1. Haiimute COOTBETCTBUE MEXAY XUMHUYECKON peakIue, MPOTEKAIOIEl B UAcaIbHON ra30BOM
daze, ¥ COOTHOIICHWEM KOHCTAaHT paBHOBecus (omeem npedcmasbme 6  8uoe
nocnedosamenvrocmu Oyks, nanpumep, AB5ABF)

K, K.=K_(RT)? K K
1) K, =2i2) TR g K S KRT 4 K, =228 K, =816) Ky =K P,
A) N2 + 3H2 = 2NHg; B) 2S0; + 02 = 2S03; B) 2NO, = 2NO + O..

C2. HanumuTe BbIpa’k€HUE CBSI3U TEPMOJMHAMUYECKOW KOHCTaHThI paBHOBecus (K) peakuuu
CaO@r)+CO21n=CaCOsas) (K) c koncranTamu paBHoBecus (Ki — K3) cneayromux peakuuid:

Cags) + 1/20: = CaOs) (Kl),
C(TB, rpagur) T O2= COZ(r) (KZ),
Cags) + Cam) + 3/202 = CaCOsam) (Ks).

Bapunant Ne 2
K xaxxnomy 3aganuio A J1aHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJBLKO OJWH BepHbI. BoiOGepuTte BepHbIii, Mo Bamemy
MHEHHIO, OTBET.

Al. B n300apHbIX yCcIOBUSX TEMIIEpATypHasi 3aBUCUMOCTh KOHCTAHThl XUMHUECKOTO paBHOBECUS
BBIPAKAETCS YPAaBHEHUEM:

dinK, AH - dinK, AU _ dinK, AH “dinK, AU
1) =—=7:2) =—r7 3 =—7:4) = 2
dT  RT dT  RT dT  RT dT  RT
5) AG’ =—RTInK.

A2. Jlng XuMHUYecKoW peaknuu B uaeanbHOU razoBor (aze 2NO2 = 2NO + O2 kpurepuem
CaMOIIPOU3BOJILHOCTH TIpoliecca pasiokeHust NO2 pH MOCTOSHHBIX AaBJICHUH U TEMIIEpaType U

IpU 3aaHHBIX MMAapUHUAJIIBHBIX JAaBJICHUAX PCAarCHTOB Pj CJIYKUT BBIPpA)KCHUC
2 2 2

P P P

1) RTInK, <RT In—2"2; 2) RTInK, =RT In—"2:3) RTInK,, > RT In %2 ;
NO, NO, NO,
I:)NO I:)NO I:)NO

4) RTInK, <RT In——"—; 5) RTInK >RTIn *—;6) RTInK, =RT In———.
O, NO 0, " NO 0, ' NO

A3. Jlns xuMu4eckod peakmuu B uaeanbHOM razoBoit daze COw) + 2Hz2p = CH3OH
CTaHIAPTHOE W3MEHEHWE DSHTAIBIMK OTPULATEIBHO M COCTaBigeT oOKoiao -91kJlx. s
YBEJIMUYEHUS BBIXO/1a TPOAYKTA HE0OXO0IMMO

1) yBeTMIUTH TEMITEPATYPY | JIaBJICHHUE,

2) yBENIUYUTH TEMIIEPATYPY, YMEHBIIUTH JIaBIICHHE;

3) yMEHBIIUTH TEMITEPaTypPy, YBEIUIHUTD JaBICHUC;

4) yMEHBIIIUTh TEMIEPATYPY U JABJICHUE;

5) YBEITUYHTH TOJIEKO TEMIIEPATYypPy, T.K. IaBJICHUE HE BIUSET HA PABHOBECHBIN BBIXO/I;

6) YMEHBIIUTH TOJIBKO TEMIIEPATYPY, T.K. JABICHHUE HE BIHSIET HA PABHOBECHBIN BBIXO/I;

7) yBEIMYHTH TOJIBKO JAaBJICHHUE, T.K. TEMIIEpAaTypa HE BIUSICT HA PABHOBECHBIN BBIXO/T;

8) YMEHBIIINTH TOJIBKO JaBJICHUE, T.K. TEMIIEpPATypa HE BIMSIET HA PABHOBECHBIN BBIXO]I;

9) TemmiepaTypa U JaBJICHUE HE BIMSIIOT HA PABHOBECHBIM BBIXOI.



K kaxnomy 3amanuio B gaHbl 0TBeTbl, U3 KOTOPBIX MOIYT ObITh BEPHBIMH HECKOJbKO
BapuaHToB. BoiGepuTe BepHbIe, M0 Bamemy MHEHHIO, OTBETHI.

B1. Peakiiuu, xuMudeckoe paBHOBECHE B KOTOPBIX IIPU YBEIMYCHUH JABJICHUS CMEIIACTCS BIIEBO
(B CTOPOHY MCXO/IHBIX BEIIECTB)

1) Ca(OH)2¢p-p) + CO2(r) = CaCOs3(rs) + H20 0 2) CaOq) + CO2r) = CaCO3rp);

3) 2AsH3) = 2AS@s) + 3H2); 4) Pb(s) + PbO21s) = 2PBO 1),

5) Sb204(rs) + 4Crs) = 2Sbrs) + 4CO(r); 6) Si(m) + 2L120(m) = SiO2¢s) + 4Li(1s).

B2. Peaknuu B mIeanbHOW Ta30BOM (haze, paBHOBECHE KOTOPBIX NMPU YMEHBIICHHH OOIIETO
JABJICHUS HE U3MEHSETCS

1) 2NO2 = 2NO + O2;2) N2 + 3H2 = 2NHs3; 3) H2 + Jo) = 2HJ(); 4) 2SO + O2 = 2S03;

5) CO + H20() = CO2 + Hz; 6) CHs + H20() = CO + 3Hy; 7) CH4 + CO2 = 2CO + 2H..
B3. Peakiuu, xuMuyeckoe paBHOBECHE B KOTOPBIX MPU YBEITUYCHUU TEMIIEpATyphbl CMEIIAETCs
BJIEBO (B CTOPOHY MCXO/HBIX BEIECTB) (PEAKIMK MPOTEKAIOT B HIeaIbHON Ia30BoH (aze)

1) CsHsg = CsHs + Hz (AH® = 266,06 xJIx);

2) 4HCI + Oz = 2H20¢y + 2Cl2 (AH® =-119,9 k/Tx);

3) 2C,HsOH = CH3COCH;3 + 3H, + CO (AH® = 141,5 kJTx);
4) CO + 3H2 = CH4 + H20¢) (AH® =-206,13 x/Tx);

5) CHq + CO2 = 2CO + 2H, (AH® = 247,3 kJIx).

3aganua C

C1. Haiigute cooTBeTCTBHE MEXKIYy Ha3BaHHEeM (YHKIMH U e€ popmyIoi (omeem npedcmasbme

6 6ude nocieoosamenvrocmu 0yks, Hanpumep, AB5EBA).

1)ginkK, _ AU . A) ypaBuenue Inanka;

dT  RT?
2) dinK, _ AH . b) ypaBuenue nzobapsr Baut-I'odda;
dT RT ?
A S —
4) din K __AV :
dP RT

5) InK, :—%[Tl}rconst.

C2. Bpruucaure craHapTHOE M3MEHEHHME SHTponuu npu Temneparype 298 K B xumuueckoit
peakiun CaCzas) + 2H200) = Ca(OH)2aw) + C2H2ay 0 nipuBeieHHBIM B TaOJUIIE 3HAYCHUSAM
CTaH/IapTHOW SHTPONMHU BELIECTB MU JaHHOM Temrnepatype. Otser Beipazure B Jx/K.

BemectBo CaCom) H20x) Ca(OH)2 () CoHor)
Sous 70 70 83 201

JIx/(monb-K)

Bapuant Ne 3
K KaxKaA0MYy 3aJaHUIO A JAaHbl HECKOJbKO 0TBETOB, U3 KOTOPbLIX TOJbBKO OAUH BepHLlf/i. Bblﬁepl/ITe Bepl—lblﬁ, nmo Bamemy
MHCHHUIO, OTBET.

Al. BeiOepuTe npaByro 4aCcTh ypaBHEHHUS TEMIIEPATYPHON 3aBUCIMOCTH KOHCTaHThl XUMHUYECKOTO
o K p(T2)

pPaBHOBECHSI, COOTBETCTBYIOIIYIO J€BOM yacT In———===
p(Ty)



DAL ML L) ML M ML 1) g AL
T’ R\T, T,) RT ' RT?' 7, T, TAV

A2. JIns XuMHUYECKOW peakIuu B uacanbHOM Ta3oBoil (aze 2503 = 2502 + O2 xpurepuem

CaMOIPOM3BOJILHOCTH Tporecca pasznoxenus SO3 MpH MOCTOSHHBIX IaBJICHUU U TEMIIepaType u

IIpHU 3aaHHBIX IMapUHUaJIbHBIX JAaBJICHUAX pCarCHTOB Pi CIIYKUT BBIPpA)KCHUEC
2 2 2

1) RTINK, <RTIn—2°%:2) RTINK, = RT In—%°%:3) RT InK, > RT In %% ;
P503 SO, PSO3

4) RTInK, <RT In——— B, ;5) RTInK, >RTIn——— B, ;6) RTInK, =RT In———
0,50, 0, "'so, 0, "'so,
A3. Jlng XUMUYECKON peakiuu B uacanbHoOu ra3zoBoi ¢aze CO2 + 4Hz = CHa + 2H20¢
CTaH/JAapTHOE HW3MEHEHHWE OSHTAJIBIIMKM OTPULIATENIBHO M cocTaBisieT okoyo -165kxJDk. s
YBEJIMYEHUS BBIXOJa METaHa HEOOXOIUMO
1) yBenuuuTh TEMIIEpPATYpPY U JIaBICHUE;
2) yBEIMYUTH TEMIIEPATypy, YMEHBLIUTD JaBJICHHE;
3) yMEHBIIUTH TEMIIEPATYPY, YBEIUUUTD JaBICHUE;
4) yMEHBIIUTh TEMIIEPATYPY U JIaBJICHUE;
5) yBEIUYUTH TOJIBKO TEMIEPATYPY, T.K. 1aBJICHUE HE BIUSET HA PABHOBECHBIN BBIXOJI;
6) YMEHbBIIUTH TOJBKO TEMIIEPATYpY, T.K. IaBJICHUE HE BIMUIET HA PpaBHOBECHBIN BBIXOJ;
7) yBEIMYUTD TOJIBKO JaBJIEHUE, T.K. TEMIIEPATypa HE BIMSIET HA PABHOBECHBIN BBIXO/I;
8) YMEHBILINTh TOJIBKO JaBJIEHHUE, T.K. TEMIIEpaTypa HE BIUSET HA pABHOBECHBIN BBIXO/I;

9) TemmiepaTypa U AaBJICHUE HE BIMIIOT HA PABHOBECHBIM BBIXOI.
K KaKA0MYy 3a1aHUI0 B AaHbl OTBETDbI, U3 KOTOPLIX MOI'yT ObLITH BCPHBIMHM HECKOJIBKO BAPDHUAHTOB. Bblﬁepl/lTe
BE€pHbIE, 11O BameMy MHCHMIO, OTBETHI.

B1. Peaknuun, XuMu4eckoe paBHOBECHE B KOTOPBIX HE CMELIAETCS ITPH YBEIMYEHNUN JABJICHUS

1) Ca(OH)2p-p) + CO2(r) = CaCOsz(rs) + H20(0); 2) CaOm) + CO2r) = CaCO3(mm);

3) 2AsH3() = 2AS(wm) + 3Hom); 4) Pbes) + PbO2(ms) = 2PbO(rm);

5) Sb204(m) + 4C ) = 2Sbs) + 4CO(r); 6) Sis) + 2L120(m) = SiO2¢wm) + 4Li(m).

B2. Peakuuu B uaeanbHON ra3oBoil (ase, paBHOBECHE KOTOPHIX IPU YMEHBLIEHHH OOILIEro
JTaBJICHUsI CMENIaeTcs BIIPaBO (B CTOPOHY MPOAYKTOB)

1) 2NO2 = 2NO + O2;2) N2 + 3H2 = 2NH3; 3) Hz + J2(r) = 2HJ(); 4) 2SOz + O2 = 2S03;

5) CO + H20() = CO2 + Hz; 6) CHs + H20() = CO + 3Hz; 7) CH4 + CO2 = 2CO + 2Ho.
B3. Peakiuu, XMMHUYECKOE PAaBHOBECHE B KOTOPBIX IIPH YMEHBIICHUH TEMIIEPATyphl CMEIIAETCS
BJIEBO (B CTOPOHY MCXO/HBIX BEILIECTB) (PEAKIMH MPOTEKAIOT B HI€aIbHON Ia30BoH ¢aze)

1) C3Hg = C3Hs + Hz (AH® = 266,06 x[Ix);

2) 4HCI + Oz = 2H20¢ + 2Cl2 (AH® = -119,9 kJTx);

3) 2C2HsOH = CH3COCH3 + 3H + CO (AH® = 141,5 xJIx);

4) CO + 3Hz = CH4 + H20(y (AH® = -206,13 k/Tx);

5) CHs + CO2 = 2CO + 2H, (AH® = 247 3 kJTx).

3ananus C

C1. [ana peakmus CO2 + 4H2 = CHs + 2H20(). Brauane Obu1o B3sTO 10 1 MOJIO KasKI0TO
BEIIIECTBA. 3aTe€M IO peakuuu mpopearupoBasio X mosieit CO2 0 yCTaHOBIIEHUSI paBHOBECHS

peakuuu. Haiiiure cooTBeTCTBHE MEX /1y PAaBHOBECHBIMHU YHCIAMH MOJIEH KOMIIOHEHTOB pEaKIuu
(omeem npeocmasvme 6 sude nocnedosamenvrocmu Oyks, nanpumep, ABBA).

1) COy; 2) Hz; 3) CHg; 4) H20(;

A)X; B)1-x; B) 1+x; I) 1-4x; ) 1+2x; E) 1-2x; X) 2x.

C2. Haiinure cBsA3b MEKIy KOHCTAaHTAMH PaBHOBECHS CIEAYIOUIUX PEAKIUI:

Sar) + 3/202¢) = SOz ( K:) );

S(TB) + OZ(F) = SOZ(F) ( Kﬁ )’



SOz + 1/202() = SO3(p) (K ).

Tema 2.
«TepmoauHamMuka (pa3oBoro paBHOBeCHUsD)
KosuoxkBuym 3: «IIpaBuiio ¢pa3 I'no6ca. O1HOKOMIIOHEHTHbIE CHCTEMbD
Bapuanr Ne 1

K ka:xaomy 3aaHiio A 1aHbI HECKOJBKO 0TBETOB, H3 KOTOPBIX TOJIBKO OJAWH BepHblii. BbiOepuTe BepHblIii, 0
Bamemy MHeHu10, OTBeET.

Al. Yucno creneHeil cBoOOABl (BapUAHTHOCTh COCTOSHHS) CUCTeMbI, cocrosimed u3 K
KOMIIOHEHTOB U @ (ha3, Ha KOTOPYIO M3 BHEIIHUX YCJIOBUI BIMSIOT TOJIBKO JIaBIE€HUE U
TeMIepaTypa:

1) K+d+2;  2) ©-K+2;  3) K-®-2; 4) K-0+2; 5 K+d-2;  6) D-K-2.

A2. Yucino da3 B paaoBecHoi cucteme NH4Clx) = NHsr) + HCl:

1)1, 2)2; 3)3; 4) 4.

A3. Haubonpmee 9ucio pa3iuyHbIX (a3, KOTOpBIE MOTYT COCYIIECTBOBATH B PAaBHOBECHUU B
JIByXKOMITOHEHTHOW TeTepOreHHON CUCTEME, Ha KOTOPYIO U3 BHEIIHUX YCJIOBHUI BIMSET TOJIBKO
TeMIeparypa (1aBjieHue MOCTOSIHHO)?

1)1, 2)2; 3)3; 4) 4.

A4. BpiOepure mpaByr0 4YacTh YpaBHEHHS, OMNHCHIBAIOIIETO XOJ JMHUU MOHOBAPHAHTHOTO
paBHOBecusi Ha P-T-mmarpamme cOCTOSIHHS ISl OJHOKOMIIOHEHTHOW JBYX(a3HOW CHUCTEMBI,
COOTBETCTBYIOIYIO JieBoi yactu dP/dT=

A AL L) gAML ML AL L) g A
T’ R\7, T1,) RT RT?' T, T, TAV

AS. lnarpaMmma COCTOSIHUS CEPHI.




B cootBercTBUM ¢ (azoBoil amarpaMmoit
CephI npu MOBBIIICHUN  JaBJICHUS
151°C TeMIIepaTypa IJIaBJICHUS POMOUYIECKOH CephI
1288 amm 1) yBenuuuBaeTcs;
2) yMEHBIIIAeTCs;
K 3) He u3MeHseTCs;
4) wu3MeHseTCs pa3IHYHBIM 00pa3oM B
3aBUCUMOCTH OT JIaBJICHUSI.

T

K kaxnomy 3aganuio B 1aHbl 0TBeTbl, H3 KOTOPBIX MOIYT OBITh BEPHBIMHU HECKOJIbKO BAPUAHTOB. BriOepure
BepHbIe, M0 BammeMy MHeHHI0, OTBEThI.

B1. Haxonsmasics B cocrosinuu paBHoBecus cucteMa NH4HCO3w) = NH3@) + CO2ar) +H20x)
1) romorenHas; 2) reTeporeHHas; 3) onmHoda3Has; 4) nByxdaznas;
5) Tpexda3zHnas; 6) ueThipexazHasi.

B2. Haxonsmasics B coctosiHu paBHoBecHs cucteMa 2SOz + O2ax) = 2S03(r)

1) romorenHas; 2) rereporeHHasi; 3) ogHOdazHas; 4) nByx(¢a3nasi;
5) Tpexda3Hnas; 6) ueThipexazHasi.

B3. Haxopstmasicst B cocrosiauu paBHoBecus cucteMa PClsexy = PClay + Clar

1) romoreHHas; 2) reTeporeHHasi; 3) ogHodazHas; 4) nByx(aznas;
5) TpexdaszHnas; 6) ueTsipexdazHasi.

3amanua C

Cl. TomoreHHass 4YacTh TeTEPOr€HHON CHCTEMbI, O0JaJaroIas ONPEICICHHBIM Ha00pOM
(GU3MYECKHX M XMMHYECKHX CBOWCTB M OTAEJEHHas OT APYrux (a3 MOBEPXHOCTHIO pa3zena
Ha3bIBACTCH. . . ... (6cmasbme nponywjeHHoe cl080).

C2. Yucno napaMeTpoB paBHOBECHOW TEPMOJMHAMHUYECKON CHCTEMBI (HapuMep, TeMIeparypa,
JIaBJICHUE, KOHIICHTPAIMS /1T MHOTOKOMIIOHEHTHON CHCTEMBbI), KOTOPbIE MOXKHO MPOU3BOJIBHO
MEHSTh 0e3 U3MEHEHUs uucia 1 Buja (a3, Ha3pIBaeTcs ......... (6cmasbme nponywenHoe cioo).
C3. /lnarpammMa COCTOSIHUSI BOJIbI IPU HEBBICOKUX JaBJICHHsX. HalauTe COOTBETCTBHE MEXIY
0003HaUYeHHeM 00JacTeld M TOYCK JHarpaMMbl H PaBHOBECHBIM COCTOSIHUEM CHUCTEMBI (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, ABF).

P o

5740
218 ams

1)

2) 0.01°C

3) sl 58 ram pToT 3
4)




C4. Inarpamma coctostHus cepbl. Haiinnte cooTBeTCTBHE MEKAY 0003HAYCHUEM KPUBBIX U
PaBHOBECHBIM COCTOSIHEM CUCTEMBI (0meem npedcmasbme 6 8ude nociedo8amenbHoCmu OyKe,
nanpumep, ABF).

P 1) AE; A) paBHOBeCHE KUAKOCTU U TIApa;
2) BD; b) paBHOBeECHE pPOMOHYECKOM
TBEPAOW CEPbl U MOHOKJIMHHOM;
:2;:?—,7” 3) CK; 13) paBHOBECHE  MOHOKIHHHOMN
TBEPAOH Cepbl U KHUIKOCTH;
4) AB; T paBHOBecCHE MOHOKJIMHHOM
K TBEPJAOU CEPHI U Iapa;
5) BC; 1) paBHOBeECHE pOMONYECKOM
TBEPJAOU CEPBI U Iapa;
6) AC; E) paBHOBecCHE pPOMOMYECKOM
TBEPIOM CEPBI U JKUJIKOCTH.

C5. CkonbKo TPOWHBIX TOYEK HA TUarpaMMe COCTOSIHUSI Cepbl (omeéem Hanuwiume YUCIOM U
0bo3naubme pasnogecHule ¢haspi). UTo Takoe METaCTaOMILHOE COCTOsIHUE (Oatime onpedenenue).

Bapunant Ne 2

K kaxnomy 3ajaHuio A JaHbl HECKOJbKO OTBETOB, U3 KOTOPBIX TOJbKO OJWH BEPHBIi.
Bbi0epure BepHblii, no Bamemy MHeHM1I0, OTBeET.

Al. Yucno creneHeil cBoOOJbl (BapUAaHTHOCTb COCTOSHUS) cUCTeMbl, cocrosimeit u3z K
KOMIIOHEHTOB ¥ @ (a3, Ha KOTOPYIO M3 BHEIIHUX YCIOBHH BIHSIOT TOJIBKO TemIeparypa
(1aBI€HME MTOCTOSIHHO)

1) K+d+1;  4) d-K+1;  2) K-D-1; 5)K-d+1;  3)K+d-1;  6) D-K-1.

A2. Yucno da3 B paaoBecHoi cucteme NHsHCO3) = NH3@) + CO2¢r) +H20 ¢

1)1, 2)2; 3)3; 4) 4.

A3. Haubonbliee yucio pa3iavuHbIX (a3, KOTOpble MOT'YT COCYLIECTBOBAaThb B PaBHOBECHM B
JBYXKOMITOHEHTHOH I'€TEpOr€HHONW CHUCTEME, HAa KOTOPYIO U3 BHEIIHUX YCJIOBHM BIMSIOT TOJIBKO
TeMIepaTypa u J1aBleHUe

1)1, 2)2; 3)3; 4) 4.

A4. BoibepuTe npaByro 4acTh ypaBHEHHS TEMIIEPaTYpPHON 3aBUCUMOCTH JaBJIE€HNS HACBILIEHHOTO

napa, COOTBETCTBYIOIIYIO JieBoit yactu In(P2/P1) =
T R\T, T, RT

AH AH(1 1), 6)AH
RT?' R\7, T,) TAV

)_ - _—

AS. Jlmarpamma COCTOSIHHS BOJIBI TTPH HEBBICOKHMX JABJICHUSX

874°C
218 At

0.01°C
A58 M pToT 3




B cootBercTBUU ¢ (ha30BOM AuarpaMMoi BOABI IIPU MOBBIIICHUU JABICHUS TEMIEpaTypa IUIaBICHUS
Tba

1) yBenu4muBaeTcs;

2) yMEHbILIAETCS;

3) He U3MeHseTCs;

4) U3MEHSIETCS Pa3IMYHBIM 00Pa30M B 3aBUCUMOCTH OT JIABJICHHSI.

K KaxXKA0MYy 3a1aHUI0 B AaHbI OTBETHI, U3 KOTOPLIX MOI'YyT 6LITI) BCPHBIMU HECKOJIBKO BADUAHTOB. BblﬁepI/ITe BEpPHBLIEC,
mnmo BameMy MHECHMIO, OTBEThI.

B1. Haxopnsimasicsi B COCTOSIHUM PaBHOBECHUS CHCTEMA

4Caw)+10HNO3:) = 4Ca(NO3)2(x) + N2Or) + 5H20 )

1) romoreHHas; 2) reTeporeHHas; 3) onHodasHasi; 4) nByxdaznas;

5) tpexdaznas; 6) ueTpipexdaszHasi.

B2. Haxonsmasicst B coctosiauu paBHoBecus cucreMa SOz2ar) + NaOHey = NaHSOsx)
1) romoreHHas; 2) rereporeHHas; 3) onHOda3zHasi; 4) nByx(aznas;

5) Tpexdaznasi; 6) yeThipexdasHas.

B3. Haxopsmasicst B cocrostuuu paBHoBecus cucrema Clag + Haw = 2HCl )

1) romoreHHas; 2) reTeporeHHas; 3) onHoasHasi; 4) nByxdaznas;

5) Tpexdasnas; 6) dyeTbipexdazHasi.

3aganna C

C1. YacTs TEpMOIMHAMUYICCKOM CUCTEMBI, KOTOPAst MOXKET OBITH BBIJICTICHA U3 He€ U CYIIECTBOBATh BHE
ITOW CUCTEMBI, HA3BIBAETCA. . ....... (6cmasbme nponyweHHoe clogo).

C2. TepmoauHamMHuuecKas CHUCTeMa, B KOTOPOM YHCIIO cTeneHeil cBOOOJbl PaBHO HYIIO, HA3bIBAETCS
.......... (6cmasbme nponyujeHHoe cogo).

C3. lnarpamma COCTOSIHHS BOJIBI ITPH HEBBICOKHX JaBIeHUAX. HaliinuTe cCOOTBETCTBHE MEKITY
0003HaYEHHEM KPHBBIX U TOUEK JHarpaMMbl U paBHOBECHBIM COCTOSIHUEM CHCTEMBI (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, ABD).

P 1]

ara‘c
218 awea

0.01°C
458 ram proT 3

T

1) AD; A) paBHOBecue KUAKOCTD - Iap;
2) AB;  B) paBHOBecHeE JIe] - )KUIKOCTb,
3) AC;  B) paBHOBecwue nef - map;

4)T1. A; T') kpuTuyeckas TOUKa;

5)T.B; ]1) Tpoiinas Touka.

C4. JIlnarpamma cocTosiHUS cepbl. HaiiauTe cCOOTBETCTBHE MEKTy 0003HAYEHHEM TOYEK M HO-MEpPaMHU
o0JacTeil 1 paBHOBECHBIM COCTOSIHUEM CUCTEMBI (0megem npedcmasbme 6 ude nocie-008amenbHOCmu
oyke, nanpumep, ABD).



151G
1288 aT™

1). 95 5°C

2). -

3)3; B) cepa TBepnas pomoOuveckas;
4) 4; I') cepa TBepaast MOHOKJIMHHAS;
5) 1.B; J1) kpuTH4eckasi TOUKa;

6) T.A; E) Tpoiinas Touka.

7) 1.C;

8) T.K.

Cs. HaHI/IH_II/ITe, 4TO XapaKTCpUuslyeT TpOﬁHaﬂ TOYKa Ha Juarpamme COCTOAHHA. YUto o3Hayaer
MOHOBApHWaHTHOCTb CHCTEMEI?

Tema 3 «XuMuYeckasi KHHETHKA U KaTaJIU3»
KosuokBuym 4: «@opmaibHasi KHHETHKA»
Bapuant Ne 1

K KaKaAoMy 3aJlaHUI0 A JaHBI HECKOJIbKO O0TB€TOB, U3 KOTOPLIX TOJBKO OAWH BepHLIfI. Bl)lﬁepl/lTe Bep]—[]:lﬁ, nmo
BameMy MHEHMI0, OTBET.

Al. Ykaxute onpe/eseHie CKOpOCTH TOMOreHHO#t peakimu aA + bB — cC.

1) w=kC,Ce; 2)w:dCA; 3)w=—dCA; 4)W=_ldCA;
3 dr a dr
5 w= de_A dCs )
dr dr
A2. Ykaxure pasMEpHOCTb CKOPOCTHU peaKluu, MOPsIoK KOTOpoil paBeH N=1.
% MOTb Mmomp™'? MoTb? 1

2 : 2 ; 3) 1/2 , 4) 2 ;5 —.

MOJb - C qn-c JETE JEp P

A3. [TopsigkoM peakiuu Ha3bIBACTCS
1) KOJMYECTBO Pa3IMYHBIX BUIOB YACTHIl UCXOIHBIX BEIIECTB;
2) KOJHMYECTBO Pa3IMUYHBIX BUIOB YaCTHUI[ HCXOIHBIX BEIIECTB U MTPOAYKTOB;
3) KOJHMYECTBO YACTHI[ UCXOJHBIX BEIICCTB, B3aUMOJICHCTBYIOIINX B OJHOM 3JICMCHTapHOM aKTe

MIpEeBpaLICHHUS;

4) KONMYECTBO YACTHIl, B3aMMOICHCTBYIOIIUX U OOPA3yIOUIMXCS B OJHOM DIIEMEHTapHOM aKTe
MIpeBpaLICHHUS;

5) mokasaTenb CTENEHW NPU KOHLEHTpAUUH B IUPPEpeHIUATBHON (OpMe KHHETHYECKOTO
YpaBHEHUS,

6) MOoKa3aTeJib CTCIICHU IIPU KOHOCHTpAIUU B HHTeraHBHOﬁ (I)opMe KHHCTUYCCKOT'O YPAaBHCHUA.

A4. Ot 4ero 3aBUCUT KOHCTAHTa CKOPOCTH PEAKLUU?
1) oT npUPOIBI BEIIECTB U TEMIICPATYPHI;
2) TOJBKO OT MPUPOJIBI BEIIECTBA;
3) TOJBKO OT TEMIIEpPaTyphI,



4) ot TeMmeparypsl U BpeMEHH;

5) ot Temmeparypbl 1 KOHIIEHTPALUU PEaruPYIOIIUX BEIIECTB.
AS. B Kakux KOOpAMHATaX CIEAYET CHPSIMIISTH 3aBUCUMOCTh Ca(T), YTOOBI yOSIUTHCS, YTO peaKIus
aA+bB—cC wuMmeer TpeTHil MOPSIIOK, €CIH HCXOIHBIC BEINECTBA B3AThI B CTEXHOMETPHYCCKOM
COOTHOLIEHUU?
1) x=t1, y=Ca; 2) X=71, y=1/CAx; 3) x=71, y=InCax; 4) x=Int, y=InCa; 5) x=t, y=1/
Ch
K KaxXKA0MYy 3aIaHUI0 B AaHbI OTBETHI, U3 KOTOPbLIX MOI'YyT OBLITH BCPHBIMU HECKOJIBKO BADUAHTOB. Bblﬁepl/lTe BCPHBIEC,
mo BameMy MHECHMIO, OTBEThI.

B1. Hmxe npuBeneHbl 3JIeMEHTApHBIE OJHOCTOPOHHHE PEAKIMH, NMPOTEKAIOIIUE B OJHY CTaUIO.
Bri6epuTe MOHOMOJIEKYIISIPHBIC PEAKIIAH.
1) A+B—D; 2)2A—-D; 3)A-»>B+D; 4)A—-D; 5)2A+B—D; 6) A+B—D+E.

B2. Kakue ypaBHEHUSI IPUMEHUMBI JIJIS1 pacdeTa KOHCTAHTbl CKOPOCTH peakluy BTOPOTro Mnopsiika?

1. C 1 1 1 (Cy —X)Cp
) k==In—2: 2)k==(C,-C): 3 k== In :
Jk=1Ing =T GO K= ea e M er e
1( 1 1 1( 1 1
Hk=—|=——=1|: B k==|=——]|
) 2r(c2 ng ) r(c COJ

B3. B xakux citydasix MOJEKYJISIPHOCTh U NOPSAJOK pEaKluy HE COBIAAAIOT?

1) s mpocCThIX peakuuit

2) JUIS CIIOKHBIX PEaKInii;

3) Ui TOMOT€HHBIX PEaKIHi;

4) 1S TeTepOTreHHBIX PeaKIIni;

5) s peakuuii, Tae pearupyromIre BEIIeCTBA B3SIThl B CTEXHOMETPHYECKOM COOTHOIICHHH;

6) ans peakuuii ¢ M30BITKOM OJTHOTO U3 PEarnPYIOLIUX BEIIECTB.
3aganna C
Cl. Haiinure COOTBETCTBUE MEXIY MOPSAKOM peakuuu U (GopMysnod sl pacdyera BpeMEHU
HOJTYIIPEBpAILeHUs (omeem npedcmasbme 6 gude nociedosamenvHocmu 6yke, nanpumep, ABBI).
1) n=1,; 2) n=0; 3) n=3; 4) n=2.

In2 1 Co

A)Tl/zzT; B) 7, =— B) 7y, =" D) 7y, =

ke, 2k 2keZ

C2. HaiimuTe COOTBETCTBUE MEXTY TIOPSIIKOM PEAKIIH M Pa3MEPHOCTHIO0 KOHCTAHTHI CKOPOCTH (omeem
npedcmasobme 6 suoe nociedosamenvnocmu 0yke, nanpumep, ABBI/]).

1) n=1: A) MOJb ;
Ja-c
12
2) n=2; B) —
MOJIb - C
L2
3) n=0; B) ———:
Mo~ © ¢
i
4) n=3; [) ——j
MOJb - C
1
5) n=1/2; ) —.
c

C3. Jlnsg XUMUYECKOM peaKIMK MOJyYCHbl KHHETHYECKUE TaHHbIC!
T, MUH 0 5 10 15 20 25

C, mons/n | 0,500 0,413 0,359 0,323 0,295 0,274




Ornpenenure MOPsIAOK peaKIIMU METOIOM MOACTAHOBKHU (OTBET HAITUIIIUTE YHUCIIOM).

C4. Pacnonoxute OJHOCTOPOHHUE PEAKIMH, XapaKTepusylomuecs TpadukaMu 3aBUCUMOCTH
norapudmMa KOHIIEHTPAUUU OT BpeMeHH (iuHuu 1 — 4) B mOpsiIke BO3pacTaHUsi KOHCTAHTBI CKOPOCTH.
(OtBeT HanmUIINTE MOCIIEA0BATEIHLHOCTHIO YUCEIT).

Inc

Bapuant Ne 2
K KaXKaAoMy 3aJlaHUI0 A AaHbl HECKOJBbKO OTBE€TOB, U3 KOTOPLIX TOJBLKO OJHH BeprIﬁ. Bblﬁepl/lTe BepHBIﬁ, 1o
BameMy MHEHMIO, OTBET.

Al. TIpu Kakux yCIOBHUSIX KHHETHKY XMMHUUeCcKoi peakiun A+2B—C MOXKXHO Onucath KHHETHICCKHUM
ypasuennem tuna W =KC*Cg8 2

1) mpu BBICOKHMX TeMIIepaTypax;

2) BIAIH OT COCTOSHHSI PAaBHOBECHS;

3) Bcerna;

4) HHKOTI[a;

5) BOJM3M COCTOSIHUSI PABHOBECHSI.

A2. YKaxuTe pa3MepHOCTb CKOPOCTH peaKIiu, OPSA0K KOTOPOil paBeH N=2.

1/2

2
i MOnb Mo T MOJb

2 monb-c’ 2) e’ ) ate 4 a’-c

A3. MonekynsipHOCTbIO pEaKIIM1 Ha3bIBAECTCS
1)konM4ecTBO pa3IMYHBIX BUOB YaCTHIl HCXOAHBIX BEIIECTB;
2)KOJINYECTBO Pa3IMIHBIX BUIOB YACTHUI[ HCXOTHBIX BEIIECTB M MIPOTYKTOB;

3)KOJ’II/I‘-I€CTBO JacTull MCXOJHBIX BCHICCTB, B3aI/IMOI[€I\/IICTBy10HII/IX B OJHOM JJICMCHTAPHOM AaKTEC

1
;b)) —.
C

IIPEBPALICHMS;
4)KONMYECTBO YaCTHI, B3aUMOJCHCTBYIOIIUX M OOPa3yIOIIUXCS B OJHOM DIIEMEHTAPHOM aKTe
IIPEBPALICHMUS;
5)mokaszarenp CTENEHM MpPU KOHIEHTpauuu B AupepeHIranIbHOl  (opMe KHHETHYECKOTO
YPaBHEHUS;

6)moka3aTesib CTEIEHH NP KOHIICHTPAIIMU B HHTETPAIbHON (JOpME KHHETHUECKOTO YPaBHCHHSI.
A4. Ot 4ero He 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIIUN?
1) oT npuUpOBI BEIIECTB U TEMITEPATYPHI;
2) TOJBKO OT MPHUPO/IHI BEIIECTBRA,
3) TOJNBKO OT TEeMITEPATYPhI;
4) oT TemmepaTypbl U BPEMEHHU;
5) oT BpeMeHHU M KOHICHTPAIINH PEArHPYIOIIHMX BEIIECTB.

A5. B kakux KOOpAWHATaX CIIAYeT CIpSIMIISTh 3aBUCUMOCTh Ca(T), YTOOBI yOSTUTHCS, YTO peaKIlus
aA+bB—cC wumeeT BTOpOil MOPSAMOK, €CIM HCXOIHBIC BEIIECTBA B3STHI B CTEXHOMETPHUECKOM
COOTHOILIEHUU?

1) x=r1, y=Ca; 2) X=t1, y=1/Chx; 3) x=1, y=InCax;

4) x=Int, y=InCa;  5) x=r, y=1/C3}.

K KaXXaA0My 3a1aHUIO B nanb1 O0TBE€TbI, U3 KOTOPbLIX MOI'YyT ObITh BCPHBIMU HECKOJIbKO BADUAHTOB. BblﬁepHTe BEpHbIE,
mo Bamemy MHEHMIO, OTBETHI.



B1. Huxe npuBeneHsl 31€MEHTapHbIE OJHOCTOPOHHUE PEAKIUH, MPOTEKAIOUIME B OJHY CTaJUIO.
Bri6epute OUMMOIEKyIsIpHBIC PEaKIIUH.
1) A+B—D; 2)2A—-D; 3)A—-»>B+D; 4)A—->D; 5)2A+B—D; 6) A+tB—>D+E.

B2. Kakue ypaBHEHUSI IPUMEHUMBI JUIsl paCU€TOB KMHETUKU PEAKIUI IIEpBOTo nopsiaKa?

Hk=2nS: 2 k=2(C,-C); 3kr=IC,~InC; 4 Inc=""%.
r C T r
111 1 1(1 1

B k=—|—-— 1| 6 k==|Z-—]|

: 2r[c2 c;] ) T(c COJ

B3. B xakux ciydasx MOJEKYJISIPHOCTb U NOPAIOK peakluy COBIAAI0T?

1) 1t IPOCTBIX peaKIuii

2) JUIs CIIOKHBIX PEaKInii;

3) IS TOMOTEHHBIX PEAKITHIA;

4) sl TeTepOTreHHBIX PeaKIInii;

5) nans peakuuii, rie pearupyroIre BEIIECTBA B3AThl B CTEXHOMETPHUECKOM COOTHOIIICHHUH;

6) aus peakuuii ¢ U30BITKOM OJTHOTO U3 PEarnPYIOLIUX BEIICCTB.
3aganna C
Cl. Haiinure COOTBETCTBUE MEXIy MOPSAKOM peakuuu U (GopMysnod [uisi pacdyera BpEeMEHU
HoJIynpeBpalieHus (omeem npedcmasbme 6 uoe nociedosamenvrocmu oyks, nanpumep, ABBI).
1) n=1,; 2) n=0; 3) n=3; 4) n=2.

C, . 1 2. _

A) 7y, K B) 7y, ke, ; B) 7y, k’ ) 7y, ZKCS .
C2. Haiigute COOTBETCTBUE MEXKAY MOPSAKOM PEAKIIUH U Pa3MEPHOCTbIO KOHCTAHTBI CKOPOCTH (omeem
npedcmasbme 8 sude nociedosamenvhocmu 6yke, nanpumep, ABBI]]).

1) n=0: A) Mo
n-c
]12
2) n=2; b) ———;
MOIL” - C
Jlllz
3) n=1; B) ———:
MOJlb -C
4) n=1/2; n—>-—;
MOMb - C
1
5) n=3; ) —.
C
C3. JIiist XAMUYECKOM PEAKIIUHK MOJTYYEHBI CIIEAYIONINE KAHETHIECKUE JIAHHBIE:
Co, MoB/I1 0,5 0,7 0,9 1,2
T1/2, MUH 50,00 25,52 15,43 8,68

Omnpenenure NOpsAAOK peaklnu (OTBET HAMHUILIUTE YUCIOM).

C4. Pacnonoxkute OJHOCTOPOHHHME PEAKIMH, XapaKTepusymoolumecs TrpapukaMu 3aBHCHUMOCTH
jJorapu@ma KOHUEHTpauuu oT BpeMeHH (iuHuu 1 — 4) B mopsake yObIBaHHS KOHCTAHTBI CKOPOCTH.
(OtBeT HanUMUINTE MOCJIEA0BATEIBLHOCTBIO YUCEIT).



Inc

/_/

S

Bapuant Ne 3
K KaXAoMy 3aJlaHUI0 A AaHbl HECKOJBKO OTBE€TOB, U3 KOTOPLIX TOJBLKO OIMH BepHLlﬁ. BBIﬁepHTe BepHLIﬁ, mo
BameMy MHECHMIO, OTBET.

Al. VkaxuTe onpezelcHre CKOPOCTH TOMOT€HHOM peaknuu aA + bB — cC.

dcC dC 1dC
1) w=kC,C;; 2) w=—4; ) w=——"TA: 4) w=-—=-""A":
) ACs ) 1r ) i ) o
5 w=Kk aC, dC, :
dr dr
A2. VKaxuTe pa3MEpHOCTh CKOPOCTH PEAKIMH, IIOPSI0K KOTOPOii paBeH N=3.
7 MO monn'? Mom? 1
1) ; 2) ; 3) 1/2 , 4) 2 : 5) .
MOJIb - C J-C a " -c Ja°-c c

A3. [lopsigkoM peakiiuy Ha3bIBaeTCs
1) KOJMYECTBO pa3IMYHBIX BUOB YACTHI] HCXOIHBIX BEIIECTB;
2) KOJHMYECTBO PA3JIUYHBIX BUIOB YaCTHIl UCXOIHBIX BEIIECTB U MPOIYKTOB;
3) KOJIHMYECTBO YACTHI[ MCXOJIHBIX BEIIECTB, B3AMMOICHCTBYIOIIMX B OJHOM DJIEMCHTAPHOM aKTe

IIPEBPALICHMS;

4) KOJMYECTBO YACTHII, B3aUMOJICHCTBYIOIIMNX U OOPa3yIOIIMXCS B OJJHOM JJIEMEHTAPHOM aKTe
IIPEBPALICHMUS;

5) mokasatenb CTENEHW NPU KOHIEGHTpalmu B auddepeHimanbHol popMe KHHETHYECKOTO
YPaBHEHUS;

6) moka3aTenb CTENEHH MPU KOHICHTPAI[MK B MHTETPAITbHON (POPME KHHETHYECKOTO YPaBHEHHUSI.
A4. Ot 4ero 3aBUCUT KOHCTAHTa CKOPOCTH PEAKLUU?

1) oT npHUpOBI BEUIECTB U TEMIIEPATYPHI;

2) TOIBKO OT HPUPOIbI BEIIECTRA;

3) TOJBKO OT TEeMIIEPATYPHI;

4) ot TeMmeparypbl U BpEMEHH;

5) OT TeMmepaTrypbl U KOHLICHTPAIIMU PEarnpyoOIInX BEIIeCTB.
A5. B kakux KOOpAWHATaX CIIAYeT CIpSIMIISTh 3aBUCUMOCTh Ca(T), 9TOOBI yOSTUTHCS, YTO peaKIIus
aA+bB—cC wumeer TpeTHil TOPSIOK, €CIM HMCXOAHBIC BEIIECTBA B3ATHI B CTEXHOMETPHYECKOM
COOTHOILEHUH?

1) x=t1, y=Ca; 2) X=1, y=1/Chx; 3) x=1, y=InCax;
4) x=Int, y=InCa;  5) x=1, y=1/C}.
K KaxXaA0My 3a1aHUIO B AaHbI 0TBETbI, U3 KOTOPbLIX MOI'YT ObITh BCPHBIMU HECKOJIbKO BADUAHTOB. B])lﬁepl/lTe BEpPHLIE,
mo Bamemy MHEHMI0, OTBETHI.
B1. Huxe npuBeneHsl 31€MEHTapHbIE OJHOCTOPOHHUE PEAKLUH, NMPOTEKAIOIIME B OJHY CTaJuIo.
Br16epute MOHOMOJIEKYISIPHBIE PEAKIUH.
1) AtB—D; 2)2A—-»D; 3)A-»>B+D; 4)A->D; 5)2A+B—D; 6) A+B—D+E.
B2. Kakue ypaBHEHUSI IPUMEHUMBI JUJIsl pacieTa KOHCTaHThl CKOPOCTH PEaKIUu BTOPOTro mopsaka?
1. C 1 1 1 (Cy —xCs
In—=2; 2) k==(C,-C); 3 k=== = 5 =
C T T C-C; (C;—x)C,

1) k =

T



groifL1 1) g1
2r{C° C; {C C,

B3. B kakux ciaydasx MOJICKYJISIPHOCTh U MOPSAIOK PEaKIMU HE COBIAAIOT?

1) s IpOCTBIX peakiuit

2) IS CIIOKHBIX PEAKIIHif;

3) JUIg TOMOT'CHHBIX PEaKIIuii;

4) 1 TeTepPOTeHHBIX PEaKIInii;

5) Juig peakiuid, rje pearupyroiie BEIIeCTBA B3AThI B CTEXHOMETPUIECKOM COOTHOIICHHUH;

6) mus peakuuii ¢ K30BITKOM OJJHOTO U3 PEArnPYIOIIUX BEIICCTB.
3ananua C
Cl. Haiimure COOTBETCTBHE MEXIy IMOPSJAKOM peakuuu u (HOpMYJIoH i pacueTa BpPEMEHH
HOJIyTIpEeBpalleHus (omeem npedcmasvme 6 ude nociedogamenvHocmu Oyks, nanpumep, ABBI).
1) n=1; 2) n=0; 3) n=3; 4) n=2.

In2 1 C 3

A)TI/ZZT; E)TVZZE; B)T]ﬂ:i; F) TI/ZZM.
C2. Haiigute COOTBETCTBUE MEXKAY MOPSAKOM PEAKIIUHN U Pa3MEPHOCTbIO KOHCTAHTBI CKOPOCTH (0omeem
npedcmasbme 6 sude nociedosamenvhocmu 6yke, nanpumep, ABBI]).

1) n=1: A) MO :
aA-c
]12
2) n=2; b) ———;
MO - C
Jlllz
3) n=0; B) —
MO “ - C
7
4) n=3; r —;
MOJb - C
1
5) n=3/2; ) —.
c

C3. B peakuuu 2 nopsaka A+B— /] HauanbHble KOHIIEHTpaly BeniecTB A U B paBHBI, COOTBETCTBEHHO
3,0 monb/n u 4,5 monb/n. Ckopocts peakiuu paBHa 0,0015 Moub/1-c IpU KOHIIEHTPAILMK BelecTBa A
2,5 monb/n. PaccunrtaiiTe KOHCTaHTY CKOPOCTH U CKOPOCTh peaklMu Mpu KOHIIEHTpaluK BelecTBa B
2,8 MOJB/71. (OTBET HAMUIIUTE YHCIIOM).

C4. PacnonoxuTe OJHOCTOPOHHHE pEaKlUH, XapakTepu3ylooliuecs rpapukaMu 3aBUCUMOCTH
norapupmMa KOHIIEHTPALUHU OT BpeMeHH (JIuHuM 1 — 4) B Mopsike BO3pacTaHUsi KOHCTAHTBI CKOPOCTH.
(OTBeT HAMUIIUTE TOCIEA0BATEIIBHOCTHIO YHCEN).

Inc

/_/

S




Konnoksuym 4: «Ci10:kHbBIE peakiiui. Y paBHeHHe AppeHuyca».
Bapuant Nel

K kaxxaomy 3agaHMI0 A JaHbI HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJbKO OJMH BepHblil. BbiOepure BepHbIil, 10O

Bamemy MHeHu10, OTBeET.
E

Al. YpaBHenue Appennyca umeer Bun K =K, e RT Yem sBrsieTcst Bennunna E?

1) mpemPKCIOHEHIMATbHBIA MHOKHUTEb,
2) DSKCIIOHEHTa,
3) yHHBepcabHas ra30Basi IOCTOSHHAS;
4) >Heprus akTHBAIHH;
5) rtemmeparypa;
6) KOHCTaHTa CKOPOCTH PEaKI[HH.
A2. IuddepeHimanbHoe KHHETHYECKOE YPaBHEHHE JUII CKOPOCTH W3MEHCHHsS KOHIIEHTpAIUU

“ »B (C-

KL
POMEKYTOYHOTO MPOAYKTa P B ByXCTa/mitHON peakimu mepBoro mopsiaka 4 >P
KOHLIEHTpaLus, T-BpeMsl)

1)dd%=kch_k2CB 2) dCP :kch+k2CB 3) dCP :(kl+k2)CACB
59 _ e, 1k,c,5) 5 —kC, —k,C 6)%Ce _kc, —k,C
dT__1A+2P dr 1~A 2¥P dz__lP_2B

A3. IMapaynenbHBIMH Ha3bIBAIOTCS
1) peakiyn, KOTOpbIE MOT'YT OJJHOBPEMEHHO IPOTEKATh B MPSIMOM M OOPaTHOM HAIPaBJICHHU;
2) peakiuH, B X0 KOTOPBIX 00pa3yercsi HECKOIBKO MPOAYKTOB;
3) peakuuu, MPOTEKAIOLIHME Yepe3 Psi/l IPOMEKYTOUYHBIX CTANN;
4) peakiuu, B KOTOPBIX OJIHA PEaKIIMs HE UACT Oe3 Ipyrou.
A4. lns oOpaTUMBIX peakifii NepBOTO MOPSIKa CYMMY KOHCTaHT CKOPOCTEH MOYKHO pacCUMTaTh IO
1 X
dopmyne k, +k, ==In—"— Uepes X oGo3Hauaercs:
T Xp —X
1) KOHCTaHTa CKOPOCTH MPSMOH pEaKInu;
2) KOHCTaHTa CKOPOCTH OOPaTHOU peaKIuH;
3) paBHOBECHAs KOHIICHTPAIUS MTPOIYKTA;
4) KOHIEHTpAUus MPOIYKTa B MOMEHT BPEMEHH T;
5) Bpems MpOTEKaHUS PEaKIny,
6) KOHIIEHTpAILKsI HCXOIHOTO BEIIECTBA B MOMEHT BPEMEHH T;
7) paBHOBECHas! KOHIIEHTPAIHMS HCXOIHOTO BEIIECTBA.
AS. Ykaxute HOMep rpaduka, KOTOpbI XapakTepu3yeT KHHETHYECKHE KPUBbIE 00paTUMON peakuuu
MEPBOTro MOPsIAKA « A <> B» ¢ KOHCTAHTOW PABHOBECHS MEHBIIIEC €TUHUIIBI.

K kaxaomy 3aganuio B 1anbl 0TBeTbl, U3 KOTOPBIX MOTYT ObITh BEPHBIMHU HECKOJILKO BApDHAHTOB. BeiGepute BepHble, 1o Bamemy
MHEHHIO, 0TBEThI.



B1. B kakux ciy4asx cobmogaercs npasuio Bant-I'opga?
1) sHeprus aKTHBAIUY IPUMEPHO paBHA HYJIIO;
2) DHeprusi aKTUBALUU OOJIbIIC HYIIS;
3) Temmeparypa mporecca CTpeMUTHCS K OECKOHEUHOCTH;
4) TemmepaTypa Ipouecca JEKHUT B CPEIHHUX MPeIeiax;
5) Ttemmeparypa mporecca CTpEMUTHCS K a0COITIOTHOMY HYIIIO.

B2. Ykaxure Bce muddhepeHuanbHbie YpaBHEHUSI CKOPOCTEH JIBYX MapaUIeIbHBIX PEaKIUi MepBOTro
nopsaaka A — B (¢ koHcranTo ckopoctu ki) m 4 —>C (c xoHcraHtoil ckopoctu k) (C -
KOHIICHTPAIIUS, T - BPeMsI)

dC dC dC dC
l) dZ'A = kch; 2) dTB = kch; 3) dZ'C = k2CA; 4) dZ'C = kZCc ;

dC dC dC dC
5) < :leA; 6) dTB :leB; 7) dTB :kch; 8) dTA :—(k1+k2)CA.
3aganna C

Cl. Haiinure COOTBETCTBHE MEXJIy HOMEPOM XHMHUYECKOM PEAKIMM U CKOPOCTHIO €€ MPOTEKaHUs
(omeem npeocmasvme 6 sude nociedosamenvrocmu O6yks, nanpumep, ABB).

1) A+B—npoayktsl; Eaqx= 76 xJI>x/M0IIb; A) oueHb ObICTpasi peaKius;
2) A+B—npoayktsl; Eaqx—= 13 kJIx/Mob; b) ouenb MeieHHas peakuus;
3) A+B—npoayktsl; Eax= 144 x/x/Mob. B) peakuust co cpezHeil CKopOCTBIO.

C2. Haiiaute coOTBETCTBHE MEXIYy HOMEpOoM rpaduka U KHHETHUYECKUMU KPHUBBIMH,
YOBJIETBOPSIOIIUMHE YKa3aHHBIM YCIIOBUSIM (0meem npedcmasgvme 6 8uoe nocied08amenbHocmu OyKe,

nanpumep, BBEAJIT).

3) T 4) T
A) MapanensHbie peakiuy nepsoro nopsiaka A—<—>B u A—2—C, npuuem ki>>ke;

B) [TocrenoBaTebHbIe peakiuy meporo nopsiaka A—<—»P—*2 5B npuuem ki<<ks;
B) ITapasenbHble peakiuH nepBoro mopsinka A—-——>B u A—2—>C, npudem ki<kz;

k1 k2
I') IocnenoBaTenpHbBIC peAKIIUK IEPBOTO TOpsinka A >P > B, npudem ki>>Ko;

JI) TTocreoBaTebHbIE peakiii mepBoro mopsiaka A—<—s P—2 5B npudem ki>ke;
E) [apamniensHeie peakiuy nepsoro mopsizka A—<—>B u A—*C, npuuem ki>ko.

C3. PaccuuTaiiTe PHEpPruI0 aKTUBALMM PEAKIMU BTOPOTO TOPSIKA, €CIM KOHCTAHTa CKOPOCTH TMPHU
temmepatype 918 K pasna 0,0038 51/(Mun-M0mB), a ipu Temmepatype 953 K pasua 0,0183 n/(MuH-MO0IB)
(omeem npedcmagvme yuciom ¢ MOYHOCMbIO 00 COMBIX 8 KLHc/MOb).

Bapuant Ne2
K kaxaomy 3a1aHuI0 A 1aHbI HECKOJILKO 0TBETOB, M3 KOTOPBIX TOJIbKO OMH BepHbIii. BbiOepuTe BepHblii, M0 Bamemy muenuio,
OTBeT.

Al. Peaknust «A+B—NpoaykTel» HMeEET CIEAYIOUIYI0 SHEpreTHYecKylo auarpammy. BeiOepure
IIPAaBUJIbHBIN BAPHAHT OTBETA OTHOCUTENIBHO HEPTHH aKTUBAIMH MIPSIMOI pEaKIMH.



1) SHEprusl aKTUBALMM Mpoliecca 00pa30oBaHUs MPOIYKTOB MEHbIIIE
SHEPrUU aKTUBALIMH IIPOLIecca pacaja MpoIyKTOB Ha UICXOIHBIE BEIIECTBA;

MPOJIYKTBL
2) SHEPrusl akTHBAIMH Ipoliecca 00pa30BaHUs MPOJYKTOB OOJIbIIE
SHEPTrUM aKTUBALIMH IIPOLIECCa paciaja MpoayKTOB Ha UCXO/IHBIE BEIIECTBA;
3) SHEpPrusl aKTUBALlMM Tpollecca OO0pa3oBaHMsS MPOAYKTOB paBHA

SHEPrUM aKTUBAIMH ITPOLIECCa paciiajia MPOAYKTOB HA HCXO/IHbIC BEIIECTBA.
mmpermnt A JluddepeHnmanbHoe KMHETHUECKOE YpaBHEHHE JJisi CKOPOCTHU

M3MEHEHHs KOHIGHTPallMH NpoaykTa B B o6paTtumoii peakuum nepsoro mopsaka 4 < B ¢
KOHCTaHTaMH CKOPOCTH IpsiMOoi ctanuu k1 u oOpatHol craauu ko (C-KOHIIEHTpanus, T-Bpemsl)

dC dC dC

l) q £ :k1CA+kZCB; 2) dz‘B :_kch_kZCB; 3) dTB :(k1+k2)CACB ,
dc ) dC . dcC

4) ; B —_k,C, +k,C,: 5) d: =k,C, —k,Cy; 6) dZ‘B =k,C, —k,Cg-

A3. CloXHBIMU Ha3bIBAIOTCS
1) peakimu, KOTOpPBIC MPOTEKAIOT YePe3 Psil SICMEHTAPHBIX CTA M, IPUYEM CKOPOCTH BCEX CTAAUMN
OJINHAKOBBI;
2) PpeakiyH, KOTOpPbIC IPOTEKAIOT Yepe3 Psijl SICMEHTAPHBIX CTa IHid, TPUYEM CKOPOCTH BCEX CTAIUN
pa3IuyHBI;
3) peakuuu, MPOTEKAIOIIKE B OJHY HIEMEHTAPHYIO CTA/IUIO.
A4. JIns oOpaTUMBIX peakuil MepBOro MOpsAIKa CYMMY KOHCTAaHT CKOPOCTEH MOXHO paccuuTaTh IO

1 X
dopmyie K, +k, ==In—"— Uepes x , obo3Hauaercs:
T Xp —X
1) paBHOBeCHasi KOHIICHTpAIHS POIYKTa,;
2) KOHIIGHTpAIHs IPOAYKTa B MOMEHT BPEMEHH T,
3) BpeMs MPOTEKAHHS PEaKIIUH;
4) KOHIOCHTpAHAg UCXOOAHOI'O BEUICCTBA B MOMCHT BPECMEHU T,

5) PaBHOBCCHAA KOHICHTPALUA UCXOAHOI'O BCIICCTBA.

AS. Vkaxure HOMep rpaduka, KOTOPbIM XapakTepu3yeT KHHETHYECKHE KPHUBBIE MOCIIEA0BAaTENIbHON

k1 k2
peakuu nepBoro nopsiaka A >P > B, ecnu koHcTanTa Ki>>ko.

7) 05 T 20 8) o 1 209) o 10 20
K ka:knomy 3ananuio B 1anbl 0TBeTHI, H3 KOTOPBIX MOTYT ObITh BePHBIMU HECKOJIbKO BapHaHTOB. BriOepuTe BepHble, mo Bamemy
MHEHHIO, OTBETHI.

B1. B kakux ciny4asx He coOmomgaercs npasmwio Baat-I'ohda?
1) »Heprus aKTUBAIMK TPUMEPHO PaBHA HYJIIO;
2) SHeprust aKTUBAIUK OOJIbIIE HYJIS,;
3) Temmeparypa npoiecca CTPEMHUTHCS K OECKOHEUHOCTH;
4) TemrepaTypa mpolecca JSKUT B CPEIHUX Tpeeiax;
5) Ttemmeparypa npoiiecca CTPEMHUTHCS K a0COTIOTHOMY HYJIIO.



B2. Vkaxure Bce BUbI ypaBHEHUsI AppeHuyca:
E

— E
k=ke R’ -E dink E dink E
1 0 ; 2) k=k.,e R: 3 =—: 4 — :
) ) K=kt ) 4T " RT? ) aT R
E E E
5) Ink =Ink, ——: 6) Ink=Ink, ——: 7) Ink=Ink, + —:
) ° RT? ) ° RT ) °  RT?

E
8) Ink =Ink, + —.
RT
3ananua C
Cl. Haiigute COOTBETCTBHME MEXAY THUIIOM pEaKIMU M 3HAUYCHHEM SHEPruM akTuBauuu (omeem

npeocmasbme 6 sude nociedosamenvhocmu 6yke, nanpumep, ABD).

1) peakuus, mporekarolas Mo paauKalbHOMY

MEXaHU3MY; A) E =100 u 6onee k/Ix/mMob;
2) peakuus, MpoTEKawllas MO0 HOHHOMY b) E = 0 xJI>x/M0Jb;
MEXaHU3MY; B) E = 50+100 x/{>x/M0J1b.

3) peakuusi, IpOTEKAIOIIAsl IO MOJIEKYJIIPHOMY

MEXaHU3MY.

C2. Haiiaute COOTBETCTBHE MEKY THIIOM PEaKLUU U KWHETHYECKHUMH KPUBBIMU (0meem npedcmaegvme
8 6ude nocredosamenvrocmu 6yks, nanpumep, BBEAJT).
1.5

15 T T ! 13 T
|

4) "o 1,0 205) o 1tnl 206) o : 10

k

: :502)
k1l 2 .

A) INapamienpHble peakuy IepBoro nopsiaka A >»Bu A >C, mpuuem ki<kz;

b) O6patumble peakuun A< B, npuyeM OTHOILIEHHE KOHCTAHT CKOPOCTEHW MpsMOW M 0OpaTHOM

peaKIy MEHbIIIE STUHHIIBI,

B) [apannensHble peakiyy meporo mopsiaka A——— B u C—2- B, npuuem ki>K; ;

k1 k2 )
I') [locnenoBarenbHBIE peaKIMK MIEPBOTO Mopsaka A > P > B, mpuuem k1>Kp;

II) TlocenoBaTebHbIE peakiuy mepBoro mopsaka A———s P—2 5 B npuuem ki<<ka;

E) O6patumsbie peakunu A <> B, NMpU4YeM OTHOIIEHHE KOHCTAHT CKOPOCTEH MpsSMOM M 0OpaTHOM
peakiuu O00JbIIIe eTUHHUIIBI.

C3. PaccuuraiiTe, BO CKOJIBKO pPa3 yMEHBIIUTHCS CKOPOCTh PEAKIMH, €CIM TpU TOHMKEHUU
TEeMIIepaTypbl Ha 23 rpajayca KOHCTaHTa CKOPOCTH YMeHbIIaeTcs B 3,5 pasza (omeem npedcmasvme
YUCTOM C MOYHOCIBIO 00 COMBIX).

Bapuant Ne3
K KaxKaA0My 3aJaHUIO A AaHbI HECKOJIbLKO O0TBE€TOB, U3 KOTOPLIX TOJbKO OAWH BepHLlﬁ. Bl)lﬁepI/ITe BepHLlﬁ, mno BameMy MHCHHUIO,
OTBET.



Al. Peaknust «A+B—TpoayKThD» HMMEET CIEAYIOIIYI0 SHEPreTHMYecKylo auarpammy. BeiOepure
IIPAaBUJIbHBIN BAPHAHT OTBETA OTHOCUTEIBHO U3MEHEHUS BHYTPEHHEH SHEpIUu mporecca.

U

POIYKTEI

IyTh PEAKLIHI

1) BHyTpeHHssT SHeprus mporecca 00pa3oBaHUS MPOJYKTOB MEHbBIIE
BHYTpPEHHEH 3HEPIuu Mpoliecca pacnaga IpoayKTOB Ha HCXOIHBIE BEIIECTBA;
2) BHYTPEHHsIsI OSHEprus mporecca o00pa3oBaHHs MPOJYKTOB paBHA
BHYTpPEHHEH 3HEPIUu Mnpoliecca paciaja MpoIyKTOB Ha UCXO/IHbIE BEILIECTBA;
3) BHYTpEHHsIsI DJHEprusi Impoiecca o00pa3oBaHUs TMPOJYKTOB OOJIbIIE
BHYTpPEHHEHN 3HEPruu mnpoliecca pacaja MpoJyKTOB Ha UCXO/IHbIE BELIECTBA.

A2. JludpdepenimanbHoe KHHETUYECKOEC YpaBHEHHE JJISI CKOPOCTH

W3MCHCHHS KOHIIEHTPAIIMA HCXOJHOTO BEIIeCTBAa A B TNapaUICIIbHOW pEaKlUu MEPBOTO TOPsIKa
k1 k2
A——>B u A——C (C-xoHUEHTpaIus, T-BpeMs)

dC
1) a4
)d

dC

4) 4 =-kC, +k,C.;
dr

=k,C, +k,C.;

dc, dc,

2) —

=kC,+k,C,; 3) =k,C, —k,C,;

5) —dCA =-k,C,+k,C,; 6) —dCA =k,C,-k,C,.
dr dr

A3. [IpaBuno Bant-I'ohda npumennmo
1) uIs CIOXKHBIX TETEPOTrCHHBIX PEaKIIHii;
2) 7S IPOCTBIX TETEPOreHHBIX PEaKIIHi;

3) s MPOCTHIX TOMOTCHHBIX PEAKIIHIA;
4) ISt CII0KHBIX TOMOTCHHBIX PEaKITHii;
5) Ui M00BIX peakiuii B 11000 dase.

A4. J1ng napajuieapHbIX peakliuii IEpBOro NopsaKa CyMMy KOHCTaHT CKOPOCTEN MO>KHO pacCUUTaTh IO

a

1
dopmyre k; +k, ==In
T a—X

1) KOHIEHTpAIKsI IEPBOTO MPOYKTa B MOMEHT BPEMEHH T;

2) KOHIICHTPALHS MPOAYKTa B MOMEHT BPEMEHH T;

3) HadaibHAas KOHIICHTPALHS HCXOIHOTO BEIECTRA;

4) KOHIIEHTpAIIUs HCXOJHOTO BEIIECTBA B MOMEHT BPEMCHHU T;
5) KOHIIEHTpAIUs BTOPOTO MPOAYKTa B MOMEHT BPEMEHH T.

. Uepe3 a obo3Hauaercs:

AS. Vkaxure HOMep rpaduka, KOTOPbII XapakTepu3yeT KUHETHUECKUE KpUBble 00paTUMON peakLuu

nepBoro nopsiaka « 4 < By ¢ koHcTaHTOl paBHOBECHS GOJIBIIE SAMHNIIBL.

i
10 20 0 10 20

nr g T 9) ;

K KaxKaA0My 3a1aHUI0 B nanbl O0TBE€THbI, U3 KOTOPbLIX MOI'yT OBITH BE€PHBLIMHA HECKOJbKO BAPDUAHTOB. Bblﬁep“Te BEpHLbIE, 11O Bamemy

MHCHHUIO, OTBETHI.
B1. IlepeuricinTe BenMMYrHbBI, BXOJAIINME B YpaBHEHHE AppeHHyca
1) temmneparypa;
2) SHeprus aKTHBAIHH,
3) CKOpOCTb peaKIiH;
4) BHYTpPEHHsISI SHEPTHSI ITPOIIECCa;



5) KOHCTaHTa CKOPOCTH PCAKIIHH.
B2. Ykaxure Bce BO3MOKHBIC BapuaHThI npaBwmia Bant-I'odda

7,-1|K k K .
)y=1|—=; 2) =y, 3)—==y; 4 y= =
e, Ky Kr. ks,
K, T-T, K, T,-Ty 71, [K; k
5) 2=y 10 6) —2 =y 10 : 7) v = 2 g) —=20 — o
) . 4 ) n 4 ) y= 10 K ) . 4
3ananua C

Cl. Haiigute COOTBETCTBHE MEXAY THUIIOM PEAKIMU IEPBOrO MOPSAIAKA U YpaBHCHHEM H3MCHEHUS
KOHIICHTPALMK MCXOIHOTO BellecTBa A (omeem npedcmasbme 6 6ude NOCie008amelbHOCmu OYKe,
nanpumep, ABF).

k
D Ao A =Ly vke,
2
) At p K p B)—dCA:kC'
K g dr LA
— dc,
a B) -~ % =kC, ~k,Cy.

C2. HaiimuTe COOTBETCTBHME MEXKIy THIIOM PEAaKIMH ¥ KHHETHUYECKUMH KPUBBIMHU (omeem
npedcmasome 6 gude nociedosamenvnocmu 0yke, nanpumep, BBEAJT).
1.5

15 T

ki k2 .
A) TapamnesnbHble peakiuu nepBoro nopsiaka A———>B u A—=—>C, npudem ki1<Ko;
Bb) Ob6patumeie peakuun 4 < B, npuyeM OTHOIIEHHE KOHCTAHT CKOPOCTEH MpsiMOii 1 0OpaTHOI
pEeaKkMK MEHBIIIE €INHULIBL;

kL k2 .
B) IMocnenoBarenbHbIe peakiuy IepBoro mopsiaka A > P > B, npuuem ki>>ko;

k1 k2 :
') IocenoBaTenbHbIe peaKIMKU MIEPBOTO TOpsiaKa A >P > B, mpudem ki>ko;

II) TocienoBaTelbHbIE Peakiui mepBoro mopsaka A——— P—<% 5 B npudem ki<<ks;
E) IMapaiensHele peakiun nepsoro mopsgka A—e—>B u A—2C , npuuem ki>>k,.

C3. PaccumnTaiiTe KOHCTaHTY CKOPOCTH BTOPOTO Nopsika npu remneparype 285 K, ecnu sHeprus
aKTUBalUU Tporiecca paBHa 98,9 k/[x/Monb, a KOHCTaHTa CKOpoCcTH Tpu TemmepaTtype 298 K
paBHa 1,04 11/(Moab-MuH) (omeem npedcmasbme 4ucio).

Bapuant Ne4
K kaxnomy 3agaHuio A 1aHbI HECKOJIbKO OTBETOB, U3 KOTOPBHIX TOJILKO OJMH BepHblii. BoiOepuTe BepHblii, mo Bamemy
MHEHHI0, OTBET.



Al. Peakiusi «A+B—NpoayKTbl» HMEET CIEAYIONIYI0 SHEpreTHUecKyio nuarpammy. Beibepure
IPaBUJIbHBIN BAPHAHT OTBETA OTHOCUTEIBHO U3MEHEHUS BHYTPEHHEH SHEpIUu npolecca.

U 1) BHyTpeHHssl SHEprus mpoiecca 00pa3oBaHUsS MPOJYKTOB MEHbIIE
BHYTPEHHEH »HEpPIrum Ipolecca pacnaja NPOJyKTOB Ha HCXOJHBIE
BEILIECTBA;

2) BHYTpPEHHsSl DHEPIrHs Ipolecca oOpa3oBaHUS MPOJIYKTOB paBHA
BHYTPEHHEN SHEpruu Ipolecca pacrnaza MPOAYKTOB Ha HCXOJHBIE
BEILIECTBA,

3) BHYTpCHHsISI dHEprus mpoliecca 00pa3oBaHMs MPOIYKTOB OOJIbIIE
BHYTPEHHEH »HEpPruu Ipolecca pacnaja NPOJYyKTOB Ha HCXOJHBIE
BEILIECTBA.

MPOTYKTBL

IyTh PEaKLIH

A2. IuddepennnanbHoe KMHETHUECKOE ypaBHEHHE JJISi CKOPOCTH M3MEHEHHS! KOHICHTPAIUH

POMEXKYTOYHOTO IIPOAYKTa P B AByXCTauitHOM peaKiuy nepBoro mopsaka A—+—s>P—*2 5B
(C-xoHUEeHTpalus, T-BpeMs)

1)d& =k,C, —k,Cyq 2) dc, _ k,C, +k,C, 3) dcCp _ (k, +k,)C,C,q
dr dr
dc dC dC

4) T =kC, +kch5)—d;’ =k,C, —k,Cp 6) T =kCe —k:Cq

A3. IIpaBuno Bant-I'opda npumennmo
1) ISt CIIOKHBIX FEeTEPOreHHBIX PEAKIIUIA;
2) sl MPOCTBIX TETEPOTCHHBIX PEaKIIN;
3) s IPOCTHIX TOMOTCHHBIX PEaKIuii;
4) s CJI0KHBIX TOMOT'CHHBIX PEAKIIHiA;
5) mns m00bIX peaknuii B 10001 dase.
A4. [Tnst 0OpaTUMBIX peaKIHii IepBOro Mopsiika CyMMy KOHCTaHT CKOPOCTEN MOYKHO pacCUUTaTh

no popmyne kK, +Kk, = 1 In—"—  Yepes X , 0bo3HaJaercs:
T Xp —X
1) paBHOBeCHasi KOHIICHTpAIHS POIYKTa,;
2) KOHIIEHTpAIHs MPOAYKTAa B MOMEHT BPEMEHH T,
3) BpeMs MPOTEKAHHs PEAKIIUH;
4) KOHICHTpAMUAg UCXOAHOI'0 BCIICCTBA B MOMCHT BPECMCHU T,

6) paBHOBECHAA KOHIOCHTPALUA UCXOAHOTI'O0 BCUICCTBA.

AS. Vkaxure HOMep Tpaduka, KOTOPBI XapakTepu3yeT KMHETHYECKHEe KpUBble 0OpaTHMoin
peaxkuy NepBOro NopsaaKa « A <> B » ¢ KOHCTAaHTOW PaBHOBECHS MEHBIIE €TUHUIIBL.
1.5

L5 T T 1.5 T

1.5

15

i
10 2 10 20

' :508) ] . °
K KaXXA0MYy 3a1aHUIO B nanmbl OTBETbI, U3 KOTOPLIX MOTYT OBITH BCPHBIMM HECKOJIbKO BAPDUAHTOB. BblﬁepHTe
BE€pHbIE, O BameMy MHCHHIO, OTBETHI.

B1. B kakux cinyuasx coomonaercs npasuio Baut-I'opda?

1) oSHeprus aKTHBAIMK PUMEPHO PaBHA HYIIIO;



2) DHeprus aKTHBALUU OOJIBIIE HYJIS;

3) Temmeparypa npoiecca CTPEMHUTHCS K OECKOHEYHOCTH,

4) TemrepaTypa mporecca JSKUT B CPEIHUX MpeJieliax;

4) TemIiepaTypa mporecca CTpEMHUTHCS K aOCOIIOTHOMY HYJTIO.

B2. Ykaxxute Bce BO3MOKHBIEC BapuaHThI npaBwia Bant-I'odda

Krto ke _ y
AL H0 _ - K
le T T
Tl TZ kT
K, ,-T, K, T,-T, Y= 1 . k
5) 2=y 10 : 6) 2=y 10 7 : 8 T-lo:y.
) . Y ) n Y ) le ) .
3amanusa C

C1. Haiimute COOTBETCTBHE MEXAY THIIOM PEAKIIMH IIEPBOTO MOPSIIKA U YpaBHEHHUEM U3MEHEHUS
KOHIICHTPAIlMU UCXOJIHOTO BellecTBa A (omeem npedcmagbme 8 gude nociedo8amenbHoCmu
oyke, nanpumep, ABF).

1) A

k.
3)A —
Lk _c
A) —dCA =k,C, +k,C,;
dr
B) _9C, =k,C,;
dr
B)—dCA =k,C, —k,C,

dr



C2. HaiiguTe COOTBETCTBHE MEXKIY THIIOM PEaKIMH W KUHETHYCCKUMU KPHUBBIMH (omeem
npedcmasbme 6 sude nociedosamenvhocmu oyke, nanpumep, BBEAJT).
15 T 1.5 T

5] T 1.5 T

A) [apatensHeie peakuun mepsoro nopsaka A—-—B u A—2>C, npuuem ki<ky;

kL k2 :

b) IlocnenoBarenbHble peakluy MEpBOro nopsiaka A >P > B, mpudem ki>>ko;

B) Ob6patumbie peakiun A < B, Ipu4eM OTHOIIEHHE KOHCTAHT CKOPOCTEH MpsAMOil 1 0OpaTHOU
peaKuy MEHbILE €ANHULIBI;

I) IapasienbHble peakiuu neporo mopsigka A———>B u A—2—C, npuuem ki>>ko.
ki k2
>P

k1 k2
> P

1) IMocnenoBarenbHbIC PeaKIMU EPBOTo mopsiaka A > B, npuuem ki>ko;

E) [TociienoBarensHbIe peakiiuy MepBoTo nopsiaka A > B, npuuem ki<<ko;

C3. PaccuuTaiiTe KOHCTaHTY CKOPOCTH BTOPOTro nopsika npu remneparype 335 K, ecnu sneprust
aKTUBalMU Tporiecca paBHa 98,9 k/[/Monb, a KOHCTaHTa CKOpoCcTH Tipu Temmepatype 273 K
paBua 0,67 11/(MoJb-MUH) (Omeem npedcmasbme 4ucio).

Kpumepuu oyenku KonioKkeuymoe

Kasxp1ii mpaBUIIbHBIN OTBET Ha BOMPOC B TecTe— 1 Gaiw.

Kapiit HenpaBwibHbIH 0TBET — 0 6a/UTOB.

Pemenne 3apa4n: OIEHUBACTCS XOJ PELICHNS U NMPABHILHOCTh YHUCICHHOTO OTBETA. 3a/1a4ya OI[CHHBaeTCs B
COOTBETCTBHUH C YPOBHEM CIOKHOCTH.

HaGpanHoe konndecTBO O0JIIOB MPUBOJUTCS K MAKCUMAJIBHOMY B NPOLEHTHOM BBIP@XKEHHH, T.€. CTYICHT
Habpau 24 6anna n3 28 BO3MOXKHBIX. DT0 cocTaBiseT 86%. [IepeBos MpoueHToB TecTa B YETHIPEX OATBHYIO CHCTEMY
cIletyronias:

IporeHTsI <61 6172 73 -86 87 - 100
Bamist <3,6 3,6-4,3 4,4-5,2 5,3-6
OreHka Tecr He can 3 4 5

Kaxnpiii komnokBuyM onenuBaercs: 1 O/O-3/3 - MakcuMaiabHOE KOJUYECTBO OAJIOB

4*9=36/4*10=40/1*15=15, MmuauMaabHOE KOINUECTBO — 4*6=24/4*6=24/1*9=9.



MuH#CTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHckuii HalMOHAIBHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUl
Kageopa - buomexnonoeuu
Hamnpagsnenue 18.03.01 «Xumuueckas TEXHOJIOTHI
[Ipoduns/mporpamma:
«XUMHUYECKasi TEXHOJIOTUS OPTaHUYECKHUX BEIIECTBY
«XUMHUYECKask TEXHOJIOTHSI BBICOKOMOJICKYISPHBIX COSAMHEHUI
«XUMUYECKasi TEXHOJIOTHS TPUPOJTHBIX YHEPTOHOCUTEINICH U YTIIEPOIHBIX MATEPHATIOBY
Cemectp_3

KoMmjieKT KOHTPOJIbHBIX padoT
o muctummae b1.0.21 «Pusnueckag XUMHUAL»)

st KOHTpOdIBHBIX pabOT UCHOIB3YETCS MPAKTUKYM:

- «Du3nveckasi XUMUsL: IPAKTUKYM: B 2-X dactax» Yacte 1/3.H.Hypuera, T.P.Caduymmuna. —
Hwuxuekamck: HXTU ®I'BOY BO «kKHUTY» 2017r.-37c.

- «Du3nveckasi XUMUs: IPAKTUKYM: B 2-X dactsax» Yacte 2/3.H.Hypuera, T.P.Caduymiuna. —
Hwuxnekamck: HXTU ®I'BOY BO «kKHUTY» 2017r.-41c.

BapuaHT KOHTPOJIEHOM pabOTHI COOTBETCTBYET ABYM ITOCIICIHUM MH(PpaM 3a4eTHON KHUKKH.

Kpumepuu oyenku konmponvHou padomoi:
YueOHBIM IJIaHOM J1JIs 3209HOM (OpMBI 00YUEHHS TPEIYCMOTPEHA OJHA KOHTPOJIbHAs padoTa.
MaxkcuManbHOE KOJIMYECTBO OAIJIOB 32 MPABUIIHLHO BHIMOJIHEHHYIO KOHTPOIbHYIO paboTy — 30
0aJUI0B, MUHHUMAaIbLHOE KOJIUYECTBO 0aljIoB — 18 0aylios.






