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Pazpea Il
OCHOBHbIE 3AKOHOMEPHOCTH NPOTEKAHMS
XUMHYECCKHUX npoueccon

OJHEepPreTHKA XMMHUYECKHX MPOIEeCCOB

TepMonmHaMuka — Hayka, U3ydarollas CBSI3b MEXAY TEIUIOBOH U
JpYTUMH BHIAMH DHEPTUU.

Jueprus (E) — Mepa B3auMOICHCTBUS U JBIKEHIS MaTepHUAIbHBIX
CHUCTEM.

Cucremoli Ha3bIBAIOT TEJNO WIM TPYMITy TEl, OTACICHHBIX OT OKPY-
XKaIoIIeH cpepl peaabHON M BOOOpakaeMoH ITOBEPXHOCTHIO pa3ziena.

TepMonuHaMHUYeCcKHe CUCTEMBI OBIBAIOT PA3IUYHBIX BHJIOB.

I'omorennasi (o1HOpOAHAs) cMCTeMAa — CHCTEMa, He UMEIoLIasi 1o-
BEPXHOCTH pasjieia COCTABISIONUX ¢ KOMIIOHCHTOB ((ha3).

I'eTeporenHasi (HeoJqHOpPOAHAsl) CHCTeMa — CHCTeMa, HMMeEIOIas
MMOBEPXHOCTH pasjieia COCTABIIIOINX €€ KOMITOHEHTOB ((a3).

OTkphITasi cucTeMa — 4epe3 MOBEPXHOCTh pa3fiena MOXKET IpOHC-
XOUTH OOMEH ¢ BHEUIHEH CPeoil BEmEeCTBOM 1 SHEPTHEH.

3akpseiTast (3aMKHYTasl) CMCTeMAa — Yyepe3 MOBEPXHOCTh pas3jie-
J1a MOXXET NPOMCXOAWTH OOMEH ¢ BHEIIHEH Cpemol »Hepruel, HO He
BEIIECTBOM.

H3onmpoBanHas cucTeMa - 4yepe3 MOBEPXHOCTb Pa3jiena He MOXKET
MIPOMCXOJIUTH OOMEH C BHEIIHEH Cpesoi HU SHEpTHeH, HU BEIIECTBOM.

TepMonnHaMHUYeCKHe MPOLECCH], MPOTEKAIONINEe MPHU MOCTOSIHHOM
TeMIepaType, Ha3bIBAIOTCA U30TepMuUYeckumu (t = CONSt), mpu MOCTOSH-
HOM JiaBJieHMH — u300apHbiMu (P = CONSt), mpu MOCTOSIHHOM 00bemMe —
uzoxopubimMu (V = const).

BuyTpennss 3Hepruss U - 310 o0muii 3amac 3HEPTUU CUCTEMBI,
clararouuiicss 3 KHHETHYECKON YHEPTUHU JIBIDKEHHS COCTABIAIOMIMX €€ Ja-
cTHll (MOJIEKYJ, aTOMOB, MOHOB, JJICKTPOHOB W Ap.) M IOTEHIHAJILHOMN
SHEPIUU UX B3aUMOJIECHCTBUS.

XUMHUYECKUE PEeaKUH, B PE3yJIbTaTe KOTOPBIX TEIUIOTA BBIAEISAETCS,
Ha3bIBAIOTCA IK30TEPMHYECKHMH.

XUMHUECKUE PEAKLUU, B Pe3yNbTaTe KOTOPHIX TEIIOTAa MOTJIOMAET-
51, Ha3bIBAIOTCA IHI0TEPMHUYECKUMH.

KonngecTBo TEIIOTHI, KOTOPOE BBIACIACTCS WM TOTIIOIIAETCS B pe-
3yJbTaTe XUMHUYECKOM PEAKLIMK, HAa3bIBAETCS TEIVIOBBLIM 3(pdeKTOM peak-
unn (Q).

IlepBblii 3aKOH TepMOAMHAMMKM: W3MEHEHUE BHYTpPEHHEW 3Hep-
THH CHICTEMBI PaBHO MEPEJaHHON TEIIOTE M COBEPIIEHHOM paboTe.



Bropoii 3aK0H TepMOAMHAMMKM: B HM30JUPOBAHHBIX TEPMOJAHHA-
MHUYECKHX CHUCTEMAaX CaMOIPOHM3BOJIBHO MPOTEKAIOT MPOLECCHI, IPH KOTO-
PBIX SHTPOIHUS BO3PACTAET.

Tpernii 3aK0H TEPMOIMHAMHUKHU: TIPH a0COIIOTHOM HYJIE SHTPOIHS
M000# TepMOANHAMIYECKON CHCTEMBI paBHA HYIIIO.

3akon Tecca: TermioBoit 3PQeKT peakuu 3aBUCUT TOJBKO OT
HA4aJbHOTO M KOHEUHOTO COCTOSIHMS BEIIECTB M HE 3aBUCUT OT IMPOMEXKY-
TOYHBIX CTaAMH MpoLecca.

Ouranbnusa H — BennuuHa, Xapakrepusyomas TemnjaoBoi 3QeKT B
CUCTEME.

AHop-uuu = ZAHO(HPOHYKTOB) - ZAHO(MCXOHHHX BelleCTB)

DHTpoOnuUs S — BeNUYUHA, XapaKTEepU3yollas Mepy HeyHnopsI04eH-
HOCTH, XaOTHYHOCTH, OECIIOPsAKA YaCTHL], COCTABJISIOLINX CUCTEMY.

ASop-lllm = ZASO(HPO}]yKTDB) - 2:Ase(ncxoamﬂx BelIecTB)

Oueprusi 'nooca G — BennuuHa, XapakTepHu3yrolas BO3MOKHOCTb
MIPOTEKAHUS PEAKLIUH.

AGop-lllm = 2:AGO(npozlyK'ron) - ZAGO(MCXDHHLIX BellecTB)

AG’puuu=AH - T - AS’

KoHTpo.JibHbI€ BONPOCHI H YIPAKHEHHS

1. Kakue ycinoBus Ha3bIBAIOTCS CTAaHAAPTHBIMU?
2. Omnpezenure TemI0BoU 3D GEKT peakiuu:
NaH(K) + Hzo(m) = NaOH(p) + H2(r)

M0 CTaHJAPTHBIM TEIUIOTaM O0pa30BaHMs BEIIECTB, YUACTBYIOIIMX B
peakuuu, eciu AH NaHgy = -56,94 x[x/monb, AH poong = -285,84
kJlx/Monb, AH naohpy = -469,47 xK/MOIb.

3. Beraucnure n3MeHEHHE SHTPONHUM B pe3ynmbTare peakimu Hyqy +
Clyy = 2HCl,). Heobxomumele i1 pacueTa 3HaYEHUsI CTaHAAPTHBIX IHTPO-
MUA MOKHO HAaWTH B IPUIIOKEHUU.

4. Paccuuraiite AH°298 , AS°298, AG°298 CIIEYIOIINX PEAKITHii:

a) CuO + H, = Cu + Hy0;

6) 4HCI + 02 = 2C|2 + 2H20()K)



Omnpenenure, MOTYT JIM 3TH PEAKIWU IPOTEKaTb CaMOIPOHU3BOJIEHO
IIPU CTAHJAPTHBIX yCIOBUAX !

5.Paccunraiite AG g peakiuu N, + 2H,0 = NH4;NO, u caenaiite BbI-
BOJI O BO3MOKHOCTH €€ MPOTEKaHUsI. AG°298, NH;NO; = 115,94 x/]/M0b.

JlabopaTopnasi padora Nel

TennoBbie 3¢ (peKTh XUMUYECKHX PeaKknuil

Heab padorei: 1. OCBOUTH KaTOPUMETPUUECKHIN METOJ ONperese-
HUSI TETIIOBBIX 3 dekToB. 2. OnpeaenuTb KOHCTAHTY KaJIOpUMETpa 10 H3-
BECTHOM TEIUIOTE PACTBOPEHUS COJIH.

OOopynoBanue U MaTepuaibl: KamopuMmerp (cM. puc.l), crakan
00bpeMoM 250 MII, TMIIMHIP, TEPMOMETP, BECHI TEXHUIECKUE, BOPOHKA.

PeakTuBbI: X50pH] Kanus, cyiabdaTt Mean.

MOTOP
L mervoer

KPBILIKA C ITPOB-

— CTAKAH J1JI1 BOJIbI
MEIIAJI-

I
 CTAKAHbBI U30JIIHUOHHBIE
INTATHUB

Puc.1. Cxema xanopumerpa

IIpuHuun MerToaa COCTOUT B MU3MEPEHHUHM TEMIIEpaTyphl pac-
TBOpa BHYTPH KajJopuMeTpa MO X0y Ipollecca yepe3 paBHBIE MPOMeE-
JKYTKU BPEMEHH.

PaboTta cocTouT U3 Tpex ATAnoB, OJAMHAKOBBIX 10 BPEMEHHU.

1 sTam — mpeABapUTENbHBIN: U3MEPEHHE TEeMIIEPaTyPhl BOJBI M YCTa-
HOBKa CaMOT0 KaJIOpUMETpA.

2 3Tal — OCHOBHOH: M3MEPEHHE TEMIIEPATYPHI B X0JIe TIpoIiecca.

3 sTan — 3aKJIIOYUTEIbHBIN.



Xoa padoTsl

B crakan xamopumerpa BHecTH 180 MIT BOJBI M IOCTaBUTH B TIPHOOP.
3aKphITh KPBINIKY M YCTAaHOBHTH TEPMOMETp. Bkimrounts mpubop B ceTb.
®uxcupoBaTh TEMIIEPATypy C MHTEPBAJIOM B OJHY MHHYTY II0 YCTAHOBIIE-
HUS IIOCTOSIHHOTO 3HAYEHHS B TeUCHNUE HE MeHee 3-5 MUHYT.

3areM, HE BBIKIIIOYasl KaJTOPUMETP, Yepe3 BOPOHKY BHecTH 4-5 T uc-
crnienyemoii comu (KCI, K;SO4, Na,SO,), B3BemenHoi ¢ Tounoctsio g0 0,01
r. IIponomxute GuKCHpPOBaTH TeMIepaTypy A0 MOCTOSHHOTO 3HAYCHUS B
TpeX TOYKaX.

Takum ke 00pa3oM Npou3BeCTH pacTBopeHue 4-5 T Ipyroi uccie-
ayemoii conu (CuSO4-5H,0, CuSOy,).

[TosmyueHHBIE pe3ybTaThl 3aHECTH B TAOIUILY 1.

Tabnmma 1 - 3aBHCHMOCTH H3MEHEHHS TeMIEePaTYPhbl OT BpeMeHH!
B IIpoliecce pACTBOPEHHsI BelecTB

T, MHH 0 112 |3]14]5 6 | 7 8 | 9 ]10]11 |12

t°C H,0

t°C KCl

t°C CuSO0,

IMocTponTs rpadyk 3aBUCHMOCTH M3MEHEHUS TEMIIEPATypPhl OT Bpe-
MeHH. [Ipubnu3nTensHbIN rpaduk MpUBEICH Ha pHC.2.

t,°CA

20

19

18

S

1 23 456 7 8 9 10 11 12 13 14 15 16 177, mun

Puc.2. 3aBUcHMOCTb M3MEHEHHUS TEMIIEPATYpPhl OT BpEMEHH




Paccunrars TEIUIOTY THApATAIINK HCCIEAYEMBIX COJel Mo (opmyie:

_ KKA]I " At](_) Cc _ KKA]] * Atg Cc
et = T ey ¢ 90T 0, (Cus0,) " T Mg

_ mCOJ'IM

rae  —TemnaoTa ruApartauu coiu, K/ Mob;

Kyan — KoHcTaHTa Kanmopumerpa, KJ/Dbk/rpan., npuHite Kygan=0,8
k/x/rpan;

At°C — u3MeHeHue TeMIepaTyphl;

N —4YHUCIIO MOJICH COJIM;

Meony — Macca HaBECKH COJIH, T;

Mo — MOJISIPHAsI Macca COJIH, T/MOJIb.

CnenaTh BBIBOJ 00 M3MECHCHUH SHTAJIBINH IPH PACTBOPCHUHU UCCIIC-
JIyEMBIX COJIEH.

3asaun 1J19 CAMOCTOSITETbHOTO PelieH s
1. Paccumurats npu 298K terunoBoii agdext peakunn AHC:
3Ca0(tB) + P,05(TB) = Caz(P0,),(TB) + AH®,

ecin AH£6p YKa3aHHBIX BEIIECTB COOTBETCTBEHHO paBHbI: -635,5; -1492; -
4137,6 xJI>x/MOJb.

2. 3Has, 9ro TEemIoBOH 3((deKkT BHIICIPUBENCHHON  peaKIuu
AH°® =-739,1 x/I/monb, a AH® ob6paszoBanust P,0g(TB) u Caz(P0,),(TB)
paBHbI cooTBeTcTBeHHO -1492; -4137,6 k/[)k/Moub, paccuutaiite AH® 06pa-
30BaHMS OKCHUJIA KAJIBIUS.

3. Beraucnautes AH® peaxknmy BOCCTaHOBIIGHHS OKCHJA ITMHKA YTIIEM
c obpazosanrem CO, AHY,, =-348 kJ[/Mob.



KuHeTHKa XUMHYECKHX peaKknuii. XMMHUYeCKOe paBHOBECHE

XuMHYeCKO! KMHETHKON HAa3bIBACTCS pa3liell XUMUU, U3y4aroLIuil
CKOPOCTb XUMUYECKOH PEAKIIHH.

CKopocTh XMMHYECKOH peaknuM U - 3TO U3MEHEHHE KOHIIEHTpa-
LUK PEarnpyronix BeUIeCTB B SAMHUIY BpEMEHH ITPU HEM3MEHHOM 00beMe
CUCTEMBL.

MuHUMaNbHBINA U30BITOK SHEPTUH, KOTOPBII TOJDKHA MMETh YacTHIA
(wnm mapa 4acTtHi), yToObl Hpousonuio 3(h(GeKTUBHOE coyaapeHHe, Ha3bl-
BAIOT JHepruei akrupauum E,.

OcHoBHOIl 3akoH xumuyeckoii kuHeTukn (K.I'yabadepr;
II.Baare): cKOpOCTb XMMHUYECKOU pEAKIUH MPONOPLHOHATIbHA POU3BEIE-
HUIO KOHLIEHTPAIWH pearupyrolux BEHIECTB, B3ATBIX B CTENEHSIX, PaBHBIX
nX K03 PUIHECHTaM B ypaBHEHUH PEaKIHH.

Hpasuiao Banr-T'odpda: mnoBbiieHHMe TeMnepaTypbl Ha Kaxable
10°C NPMBOAMT K YBETHYCHHIO CKOPOCTH PEakiuu B 2-4 pasa (3Ty BETHUH-
HY Ha3bIBAIOT TEMIIEPATYPHBIM K03 DHIIMEHTOM peaKuu).

Karaqmu3atopsl — 3T0 BeIecTBa, y4acTBYIOIINME B XUMHUYECKOH pe-
aKIMM ¥ U3MEHSIONIUE €€ CKOPOCTh WJIM HAIpaBJICHUE, HO 1O OKOHYAaHUH
PEaKIMM OCTAIOIIHECs HEU3MEHHBIMH Ka4eCTBEHHO M KOIUYECTBEHHO.

H3MmeHeHne CKOPOCTH XMMUYECKOW PEaKLUU WU €€ HAIIPABIICHUA C
IIOMOIIBIO KaTalIu3aTopa Ha3blBAIOT KATAJIHU30M.

I'omorenHsblii KaTaJIN3, IpY KOTOPOM U KaTallU3aTop, U pearupyro-
IIM€ BEIIECTBA HAXOAATCS B OJJHOM arperaTHOM COCTOSIHHH ((asze).

I'eTeporenHblii KaTajJu3, Ipyd KOTOPOM KaTalu3aToOp U Pearupyro-
IIM€ BEIIECTBA HAXOAATCS B PA3HBIX (a3ax.

XuMH4YecKkoe paBHOBECHE — COCTOSHHUE CHCTEMBI, IPU KOTOPOM
CKOPOCTb IPSIMOI peakIiy paBHAa CKOPOCTH 00paTHOM peakIyy.

OTHoMIEHNEe KOHCTAHT CKOPOCTEH MPSMOM 1 006paTHOM peakmuii SBIseTcs
BEJIMYMHOM OCTOSHHOM M Ha3bIBAETCA KOHCTAaHTOM paBHoBecus K,

Ipunuun Jle-llaTenabe: ecau Ha CUCTEMY, HAXOAILYIOCS B paBHO-
BECHH, OKa3bIBACTCS BHEIIHEE BO3JEHCTBHE (M3MEHSETCS KOHIEHTpalus,
JIaBJICHUE, TeMIIepaTypa), TO PaBHOBECHE CMEIIAETCS B Ty CTOPOHY, KOTO-
past ociabisieT JTaHHOE BO3JICHCTBHE.

BoiBoabI:

® [P YBEJIWYEHUH KOHIEHTPAIMU PEarupyomnx BEUECTB XUMUYe-
CKO€ pPaBHOBECHE CHUCTEMBI CMEIIAETCSI B CTOPOHY 00pa30BaHUS MPOIYKTOB
peakuuu;

® [IpU yBEJIMUYEHUH KOHLIEHTPALUU NPOIYKTOB PEAKIIMU XUMHUECKOE
PaBHOBECHE CHUCTEMBI CMEINAETCS B CTOPOHY OOpa3oBaHHS HUCXOIHBIX Be-
ILECTB;



® IIpY YBEIIMYCHHWU MAABICHHUS XMMUYECKOE PaBHOBECHE CHCTEMBI
cMellaeTcs B CTOPOHY TOHM peakuuy, Ipu KOTOpoH 00beM 00pasyloIuxcs
ra3000pa3HbIX BEUISCTB MEHBIIIE;

® [IpY TOBBIIICHUN TEMIIEPATypbl XUMHUUECKOE PABHOBECHUE CHCTEMBI
CMelIaeTcs B CTOPOHY IHIO0TEPMHUUECKOI peakiuu;

® IIpU MOHWKEHHH TEMIIEpaTypbl — B CTOPOHY 3K30TEPMHUYECKOTO
npotecca.

KoHTpoJibHbI€ BONPOCHI M YIIPAKHEHHSI

1. HanumuTe BBIpa)K€HUE CKOPOCTH KaXKI0HM U3 CIENYIOIIMX XUMUYE-
CKHUX peaKIuii:

a) 2COy¢y + Oy = 2COyry;
6) SO3() + Cra) = SOy + COy,
B) FeO ) + Haoy = Fegs) + HoOp).

2. Bo cxompko pa3 Bo3pacteT ckopocTh peakua 2NO + O, = 2NO,,
€CJIM KOHLCHTPALHUIO UCXOIHBIX BEIECTB YBEINYHUTH B 3 paza?

3. Kak uzmenuTtcs ckopocts peakiuu 2CO + O, = 2CO,, eciu naBie-
HHUE B CUCTEME YBEIUYHTH B 3 paza?

4. Kak M3MEHHTCS CKOPOCTh PEaKIHH, €CIH TeMIIepaTypy HOBBICUTh
Ha 20 C? TemmepaTypHBIH KOX(PPHUIEEHT paBeH 3.

5. Ilpu yBenuuenuu temmeparypsl oT 20 a0 50°C CKOPOCTh pEaKLU
Bo3pocna B 8 pa3. OmpenenuTs TeMIepaTypHbIH KO3(p@HUIHEHT CKOpOCTH
peaxuum.

6. Kak moBnusieT yBennmdeHrne QaBICHUS HA XUMUIECKOE PAaBHOBECHE B
00paTuMoi cucTeme:

Fezog,(-m') +3H2(r) = 2Fe(m) + 3H20(r).



JlabopaTopnasi paGora Ne2

HccaenoBanue 3aBUCUMOCTH CKOPOCTH XMMHUYECKOI peaknuu
0T pa3au4HbIX pakTopoB. CMelleHne XMMHUYECKOT0 PABHOBECHS

enb padoThl: U3yYUTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peak-
UM OT Pa3IMYHBIX (PAKTOPOB, a TAK)KE BIMSIHHWE KOHLECHTPALMN XUMHYE-
CKHMX BEIIECTB HA XHMHUYECKOE PABHOBECHE.

OO0opynoBaHHue: TSPMOMETPHI, CTakKaHBI I BoAbl oObemoMm 150-
250 min, npooupku 10 mrT., MepHbIE TPOOUPKH.

PeaxTussr: 0,1 M pactBop THOCynb(aTa Hatpus, 0,1 M pactBop cep-
HOM KHCJIOTBI, PacTBOP XJIOPOBOIOPOIHOW KHCIOTHI, KOHIIEHTPUPOBAHHBIE
pactBops! xsopuna xenesa (1), poganuna aMmMoHuMs, XJIOpHIa AMMOHMS.

IIpuHOMN MeToAa 3aKIIOYaeTCsl B M3MEHEHHHM CKOPOCTH XHMHYe-
CKOW peakIiy B 3aBHCUMOCTH OT KOHIIEHTPALMH PeariupyronX BELIIECTB 1
TeMIIepaTypbl. B OCHOBE OITbITa JIEXKHT CIIEAYIOMAsi XAMUIECKasi PEaKIHsL:

Na,S,0, + H,50, — S 1 +S0, + Na,SO, + H, 0.

OneiT Nel. Bausinye KOHIEHTPAIMM PearMpPYIOIINX Be-
IIECTB HA CKOPOCTh PEAKIIMH B TOMOIr€HHOM cCHCTEME

B Tpex npoHyMepoBaHHBIX POOUPKAX MPUTOTOBUTH PACTBOPHI THO-
cynbdaTa HaTpHUA pPazIMYHON KOHIEHTpauuu, pasbasmias 0,1 M pactBop

N a2 S 5 03 BOJIOH coriacHo Tabmure 1.
3areM B KaxIyro mpobupky moodepenHo BiuTh mo 2 mi 0,1 M pac-

TBOpa H 2504 , bukcupys Bpems ¢ MOMEHTa MPHUJIMBAaHHUS KHCJIOTHI IO

IMOMYTHEHUs pacTBopa (00pa3oBaHMs OcCaaka cepbl). Pe3ynbraThl BHECTH B
Tabmuy 1.

Tabiuma 1

O0BeM, MIT c VcnosHas
MD

O6bem, M| Bpewms, CKOPOCTb,

H,S0O, T, cex v=1l/t,

cex’?

1po- MOJIB/JT
Oupku Na,S;03 H20 Na,S,05

1 8 - 0,1 2
2 4 4 2
3 2 6 2

10



Paccuntats Cv [Ve a2S203 B KaXI0i NpoOUpKEe U YCIOBHYIO

ckopocTh. [locTpouTh Trpaduk 3aBHCUMOCTH PEAKIUH OT KOHICHTPAIIWH,
OTKJIAJIBIBAsl IO OCU aOCIIMCC KOHIICHTPAIUIO, & TI0 OCH OPJAWHAT CKOPOCTH.
Craenats BBIBOI.

MpumepHbIN rpadmMk 3aBUCUMOCTHU
CKOPOCTU peakuum OT KOHLeHTpaLum
pearnpyrowmx BewecTs

0,06
x0,04 //
20,02 —
0,025 0,05 0,1
C, monb/n

OmneIT Ne2. Bausinue TeMneparypbl HA CKOPOCTh PeaKIuu
B 'OMOI'€HHOM CHCTEME

B Ttpu mpobupku BHect: mo 2 mia 0,1 M pactBopa H,S0,- B tpu
npyrue npobupku - mo 2 ma 0,1 M pactBopa Na,S,0,- B xumnueckuit

crakad HaUTh 50-100M1 BOJONpOBOIHON BOABI U IOMECTUTH B HErO Mapy
MIPOOUPOK, TP 3TOM U3MEPHUTH TEMIIEpaTypy pacTBopa Na,S,0, - cTapTo-

Bas TeMIeparypa. Beigepkars Kaxayio napy npooupok B tedenue 30 cex B
CTaKkaHe ¢ BOZOH Uil BHIPAaBHUBAHMS TEMIIEPATyphl, a 3aT€M CIHTh COJEp-
KHUMOE NTPOOHUPOK, GUKCUPYS BpEMsI 1O TOMYTHEHHS pPacTBOpA.
ITocnenyromue aBe peakIMH IPOBECTH, YBEIMUHBAs TEMIIEPaTypy
pearupyromux BemectB Ha 10 °C no cpaBHeHHUIO ¢ niepBOM peakuuei. s
3TOro A00aBisieM ropsideil BOAbI B CTakaH, Ky/a IOMELIEHBI CIEoYIOIINe
ase npobupk ¢ 0,1 M pactsopom Ng, S,0, 1 0,1 M pactsopom H,S0,.

Buumanue! TepMoMerp n0J/uKEeH HAXOAHTHCS TOJbKO B _pacTBOpe
Na,S,0, PesyneTatel BHECTH B Tabmmiy 2.

11



Tabmura 2

O6beM, Mt Bpe- YcnoBras
Ne Ni CKOPOCTH 7 =Ko TKe
upo- | Na S O rC z" =1/ ’
6upku 27 HL,S0, ' v= -1 o
ceK CeK
1-1 2 2
2-2 2 2
3-3 2 2

Paccunrtarh yCIOBHYIO CKOPOCTH PEaKIMU M TEMIEpPaTypHBIA K03(]-
durment peaxmn V= Ko /Ky

rae K, |, -CKOPOCTb PEaKIHH [0CIIC YBEIMYCHUS TEMIICPATypBI;

k , — CKOpOCTb NpeabIIyIIe peaKkiuu.
[ocTpouts rpahuK 3aBICUMOCTH CKOPOCTH PEAKIIHH OT TEMIICPATYPHL.

CraenaTh BBIBOJ, UCTIOIB3Ys paBmio Baat-I'odda.

OnpiT Ne3. Bausinue cTeneHM H3MeJdbYeHHsl HA CKOpPOCTh
peaxkKnuu

B3sTh 1Ba MaJeHBKHUX KycOYKa MeJia MPUOTU3UTENHHO OJMHAKOBOTO
pa3mepa. OMH U3 KyCOUKOB MOMECTHUTH B IIPOOUPKY, a APYroil U3MEIbYUTh
Ha JUCTKe (QUIBTPOBAIBHON OyMaru, ¥ MOPOIIOK NIEPEHECTH B JAPYTYIO MPO-
Ooupky. B 00e mpoOupky BHECTH OJHOBPEMEHHO TI0 1 MJI XJIOPOBOJAOPOIHOM
KkucsoTel. CpaBHUTH BpeMs paCTBOPEHHUS MeJla B KaxJI0H MpoOupKe.

CocTaBUTh YpaBHEHHUE PEAKIIUH MEXKIy KapOOHATOM KaNbIHUSI U XJIO-
poBomopoaHoi kuciaoTol. Chenatb BEIBOJ O BIUSHHUM CTETICHH U3MENbUe-
HUS TBEPJIBIX BEIIECTB HA CKOPOCTh PEAKIIHH.

OnbIT Ned. CMeleHye XMMHYECKOr0 PABHOBECUS BCJIEI-
CTBHE H3MEHEHHUS KOHIEHTPAIMY PEArupyIOIINX BelIeCcTB

B npoOupky HamuTh 5 - 6 MIJI AUCTHIUITMPOBAHHOM BOJBI M JOOABUTH
10 OFHOM KaIule KOHIIEHTPHUPOBAHHBIX pacTBOpoB xjopuaa sxeneza (I11) u
polaHMIa aMMOHUS, TIIATEIBHO MTEPEMEIIaTh K OTMETHUTD I[BET PacTBOpa.

FeCl, +3NH,CNS < Fe(CNS), +3NH,CI
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3areM TOIyYeHHBIH pacTBOp pasiWTh Ha 4YETHIpe MpoOHpkA. B
NEePBYIO MPOOHPKY NOOABUTh HECKOIBKO Kalelb KOHLEHTPUPOBAHHOTO

pactBopa [ eC]}, BO BTOPYIO - HECKOJIKO Kallelb KOHIICHTPUPOBAHHOTO
pactBopa NH4CNS » B TPETHIO — HECKONBKO KpHcTamukos N C], uet-

BEPTYIO MPOOMPKY OCTaBHUTH I KOHTpPOJsl. CpaBHUTH L[BETA PACTBOPOB BO
BCEX MPOOHMPKAxX C IIBETOM PacTBOpa B YETBEPTOH NMPOOMpKE, CHENATh COOT-
BETCTBYIOIIMI BBIBOJ M CTPEIKAMHU OMNPENEIUTh HANpaBICHUE CMELICHUS
PaBHOBECHSI IPU OOABIEHNN PEarcHTOB.

3agaun JIA CAMOCTOATEJIBbHOIO PEeIICHUA:

1. Peakuus ueT 1o ypaBHEHHUIO

2NO+0, < 2NO,.

HauanpHble KOHIEHTpAIMY pEarupyroIuX BEeIeCTB ObUTH (MOJB/N):
C(NO)=0,8;C(0,)=0,6. Kak usMeHHTbCS CKOPOCTh PEaKIHH, ec-

JIU KOHIIEHTPAIMIO KUCIOpoaa yBenwduTh 10 0,9 MOIB/T, a KOHIICHTPALIUIO
oKcuzaa azora 10 1,2 Moib/1I.

2. Bo ckoipko pa3 yBENIMYHUTCS CKOPOCTh PACTBOPEHHMS >Keje3a B

5%-HOW COJITHOW KHCIOTE TPH IOBBIIICHHH TEMIIEpaTyphl Ha 32°, ecin
TeMIepaTypHbIH KO3 PUIIMEHT CKOPOCTH paCTBOPEHUS paBeH 2,87
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TECTOBBIE 3AJJAHUS 11O TEME “HEPTETHUKA
N KMHETUKA XUMHWYECKHUX TIPOOECCOB”

1. TEPMOJUHAMUUYECKASI CUCTEMA, HE HUMEIOILIAS TIO-
BEPXHOCTHU PA3JIEJIA COCTABJIAIONUMX EE KOMIIOHEHTOB
(DA3)

2. TEPMOAUHAMUYECKASI CUCTEMA, UMEIOIIA S TIOBEPXHO-
CTU PA3JIEJJA COCTABJIIOIIUX EE KOMIIOHEHTOB (®A3)

3. TEPMOJIUHAMUNYECKASI CUCTEMA, KOTOPASI HE CITIOCOBHA
OBMEHUBATBCA C OKPYXAIOIENW CPEJOU HM BEIECTBOM,
HHU SHEPTUEHN

4. TEPMOJMHAMUYECKAS CUCTEMA, KOTOPAS CIIOCOBHA
OBMEHUBATBLCA C OKPYXAIOIIEN CPEJOU SHEPI'MEN, HO HE
BEINECTBOM

5. TEPMOJUHAMUYECKASI CUCTEMA, KOTOPASI CIIOCOBHA
OBMEHHBATBCS C OKPYXXAIOILEN CPEJOM U BEILECTBOM, U
SHEPI'UEN

6. TEPMOJIUHAMUYECKUI TPOLIECC, TMPOTEKAOIWM IIPU
MNOCTOAHHOM JABJIEHUU

7. TEPMOI[I/II;IAMI/I‘-IECKI/Iﬁ [IPOLIECC, MPOTEKAIOIIMI IIPU
MNOCTOAHHOU TEMIIEPATYPE

8. IPABUJILHBIE COOTBETCTBIS TEPMOJMHAMUYECKHX I10-
HATUN

nensTa S CcBOOOJTHOM SHEPTUH
nensra U SHTPONHHU

nensta H SHTAJIBIINU

nensta G BHYTPECHHEH SHEprun

9. ECJIM UBMEHEHUE 3HTAJIBIIMU < 0, TO B CTAHJAPTHBIX
YCJIOBUSX TEPMOJJMHAMUYECKUI ITPOIECC

(1) MOXKeT mpOTEKaTh CAMOIPOU3BOJIEHO

(2) srmoTepMuuecKuii
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(3) sx30TepMHUUECKHit
(4) camMOTIPOHM3BOJIBHO MPOTEKATEH HE MOJKET

10. ECJIM UBMEHEHUE DHTAJIBIINU > 0, TO B CTAHAAPTHBIX
YCJIOBUAX TEPMOJUHAMWYECKUI ITPOLIECC

(1) camMoTIPOM3BOIBHO MPOTEKATEH HE MOJKET

(2) Mo3KeT mpOTEKATh CAMOTIPOU3BOIBHO

(3) ax30TEpMHUUECKHit

(4) sHmoTEpMUYECKHiA

11. ECJIM UBSMEHEHME BHTPOIIMU > 0, TO B CTAHJAPTHBIX
YCIIOBUAX TEPMOI[HHAMI/I‘{ECKI/IPI ITPOLECC

(1) MOXeT mpOTEKaTh CAMOIIPOU3BOJIEHO

(2) ax30TepMHUECKHit

(3) camMOTIPOM3BOJIBHO MPOTEKATE HE MOYKET

(4) snnoTepMuyecKuit

12. ECJIM UBSMEHEHME BHTPOIINMU < 0, TO B CTAHJAPTHBIX
YCIIOBUAX TEPMOI[I/IHAMI/ILIECKI/Iﬁ ITPOLECC

(1) camMmOmIPOM3BOIILHO MPOTEKATH HE MOXKET

(2) sx30TepmMuUecKuit

(3) MoskeT mpoTeKaTh CaMOMIPOU3BOJILHO

(4) srmoTepMHUUEeCKHiA

13. UBMEHEHHUE BECIIOPSJIKA B TEPMOJIWMHAMMYECKOM CH-
CTEME BBIPAXAET BEJIMYNMHA

14. IBMEHEHHME TEIUIOCOAEPXXAHHS B TEPMOJMHAMMYE-
CKOU CUCTEME BBIPAXAET BEJIMYMHA

15. TIEPBBII 3AKOH TEPMOJIMHAMMUKM:

(1) Ipu abconroTHOM HyJIe SHTPOIHMS JTOO0H TEPMOAMHAMUYECKOH CHCTe-
MBI paBHA HYIIIO.

(2) M3MeHeHHe BHYTpEHHEH SHEPIHU CUCTEMbI PABHO MEpeIaHHON TEeIoTe
U COBEpIIEHHOH pabore;

(3)TemnoBo# 3 PEeKT peakiny 3aBUCUT TOJIBKO OT HAYaJIbHOTO U KOHEYHOTO
COCTOSIHUSI CHCTEMBI U HE 3aBHCHT OT MPOMEXKYTOUHBIX CTa Uil Npoliecca;

(4) B u301MpOBaHHBIX TEPMOANHAMHYECKHX CHCTEMaX CaMOIPOU3BOJIBHO
MPOTEKAIOT TPOIIECCHI, TPH KOTOPBIX SHTPOITHS BO3PACTAET;
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16. BTOPOI 3AKOH TEPMOJIMHAMUKMU:

(1) Mpu abCOMOTHOM HyJIe DHTPOIHS JIFOOOH TEPMOIHHAMUYECKOM CHCTE-
MBI paBHa HYJIIO.

(2) TerumoBoit 3heKT peakny 3aBUCHT TOJBKO OT HAYAIBHOTO W KOHEYHOTO
COCTOSIHUSI CUCTEMBI M HE 3aBHCHT OT IIPOMEXYTOUHBIX CTaJHil polecca;

(3) B M301MMpOBAaHHBIX TEPMOAWHAMUYECCKHX CHCTEMaX CaMOIIPOU3BOJIBHO
MPOTEKAIOT MPOIIECCHI, TPU KOTOPBIX SHTPOITHS BO3PACTACT;

(4) 3aMeHeHHe BHYTPEHHEH YHEPIUH CHCTEMBI PABHO MEPeIaHHON TEIIoTe
U COBEpILIEHHOH pabore;

17. TPETHI 3AKOH TEPMOJIMHAMUKU:

(1) U3mMeHeHHe BHYTPEHHEH YHEPIHU CUCTEMbI PABHO MEPEIaHHON TEIoTe
1 COBEpIICHHOH pabore;

(2) B n301MMpOBaHHBIX TEPMOAMHAMHUYCCKHX CHCTEMAaX CaMOIPOU3BOJIEHO
MIPOTEKAIOT IPOLECCH, TPH KOTOPBIX SHTPOIHS BO3PACTACT;

(3) IIpu abconrOTHOM HyJe SHTPONHS JIFOOOH TEPMOTMHAMUYCCKOH CHCTe-
MBI paBHa HYIIIO.

(4) TermoBoit 3peKT peakuy 3aBUCHT TOJIBKO OT HAYAIBHOTO U KOHCYHOTO
COCTOSTHHS CUCTEMBI U HE 3aBUCHUT OT MPOMEXYTOUHBIX CTIUH MpoIiecca;

18. 3AKOH I'ECCA:

(1) TemwtoBoii 3¢ deKT peakuuu 3aBUCUT TOJBKO OT HAYAIBHOTO M KOHEYHOTO
COCTOSIHHSI CHCTEMBI M HE 3aBHCHT OT MPOMEKYTOUHBIX CTa M POIIecca;

(2) N3meHeHre BHYTPEHHEH SHEPIHH CHCTEMbI PABHO MEePEIaHHON TEIoTe
1 COBEpIIEHHOH paborTe;

(3) Ipu aGCOMOTHOM HyJIE SHTPOIHS 000N TEPMOIUHAMHUYECKON CHUCTE-
MBI paBHA HYITIO.

(4) B u301MpPOBAHHBIX TEPMOJNHAMHUYECKHX CHCTEMax CaMOIPOHU3BOJIHHO
HPOTEKAIOT IPOLECCHI, IPU KOTOPBIX YHTPOIIUS BO3PACTALT;

19. TEPMOJJUHAMUNYECKAS BEJIMYNHA, XAPAKTEPU3VYIOIIAA
YCUIIEHUE BECIIOPAOKA B CUCTEME

20. TEPMOJIMUHAMUYECKASI BEJIMYMHA, XAPAKTEPU3YIOIIAS
TEIIVIOBOU O®OEKT B CUCTEME

21. TEPMOAMHAMUYECKAA BEJIMUMHA, XAPAKTEPU3VIOIIAA
TEIIJIOBOM D®PEKT B CUCTEME

(1) suTpommst

(2) sneprus I'u66ca

(3) cMeleHrE XUMHUYIECKOTO PABHOBECHS

(4) remoBoit ahhexT

(5) sHTanBIUSA
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22. TEPMOJJVUHAMUWYECKAS BEJIMUMHA, XAPAKTEPU3YIOILIAA
YCWJIEHUE BECITIOPSJIKA B CUCTEME

(1) sHTanemus

(2) sneprus ['u66ca

(3) suTpomus

(4) remoBoit 3ddexT

(5) cMerieHre XUMUIECKOTO PABHOBECHUS

23. TEPMOAMHAMUYECKAA BEJIMUMHA, XAPAKTEPU3VIOIIASA
BO3MOXHOCTbDB ITPOTEKAHHM S PEAKIITNUU

(1) sHTanbous

(2) cMenieHEE XUMUIECKOTO PABHOBECHS

(3) TerutoBoit adpdext

(4) suTpomnus

(5) aueprus 'ubbca

24, TIPU SHJAOTEPMMYECKOIM PEAKLIMK 3HAYEHME DHTAJIb-
11

25. TIPM DK30TEPMUYECKOM PEAKLIMU 3HAUYEHUE DHTAJIBIINUN

26. DHEPT'MSI TUBBCA UMEET 3HAYEHUE, EC-
JIM PEAKIHUA TTIPOTEKAET CAMOIIPU3BOJIBHO B IIPAMOM
HATIPABJIEHNU

27. DHEPTUA TUBBCA MUMEET 3HAYEHUE, ECJIN
PEAKLIMA TIPOTEKAET CAMOIIPU3BOJIbBHO B OBPATHOM
HATIPABJIEHNU

28. DHEPT'UA 'MBBCA UMEET 3HAYEHUE, ECJIN
PEAKIIMA HAXOJUTCA B COCTOAHUN AMHAMUYECKOI'O
PABHOBECHA

29. TIPU HHOBBIINEHUN TEMIIEPATYPBI B CUCTEME CKOPOCTb
OK30TEPMHNYECKOU PEAKIINNA

30. IIPW TIOBBIIEHHMU TEMIIEPATYPbI CKOPOCTbH SHIOTEP-
MHUYECKOU PEAKIT
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31. IIPW INOHW)XEHWN TEMIIEPATYPBI B CUCTEME CKOPOCTb
SK30TEPMMNYECKOU PEAKIINN

32. IIPW [TOHW)XEHNN TEMIIEPATYPBI B CUCTEME CKOPOCTb
SHJOTEPMHNYECKOU PEAKIINN

33. IIPM DHAOTEPMUYECKOM PEAKILIMM 3HAYEHHUE DHTAJIb-
IMn

34. TIPM DK30TEPMUYECKOU PEAKLIMU 3HAUYEHUWE DHTAJIBITNN

35. CAMOITPU3BOJIBHO TMPOTEKAET PEAKIUA C OH-
TPOIINN

36. ICXO/IsI U3 PEAKLIMN 3A + B = 2C +3]],

TEIJIOBOM DO®EKT PEAKIIN BBIPAXXAETCS YPABHEHUEM:
(1) H(p-tam) = [2H(c) + 3H(m)] - [3H(a) + 2H(8)]

(2) H(p-tam) = [2H(c) + 3H(m)] - [3H(a) + H(B)]

(3) H(p-tmam) = [2H(c) - 3H(n)] + [3H(a) - H(8)]

(4) H(p-tam) = [3H(c) + 2H(n)] - [3H(a) + H(B)]

37. UCXO/1s1 U3 PEAKLIMU 3A + B =2C +3]],

M3MEHEHUE DHTPOITUU PEAKLIUN BBIPAYKAETCSI YPABHEHUEM:
(1) S(p-umm) = [S(c) + S(m)] - [S(a) + S(8)]

(2) S(p-tmm) = [2S(c) + 3S(m)] - [3S(a) + 2S(8)]

(3) S(p-umm) = [25(c) - 3S(m)] + [3S(a) - S(B)]

(4) S(p-umn) = [25(c) + 3S(m)] - [3S(a) + S(B)

38. UICXO/S U3 PEAKLIUN 3A + B = 2C +3]1, USMEHEHHUE SHEP-
'MW TUBBCA PEAKLIMU BBIPAXXAETCSI YPABHEHUEM:

(1) G(p-tam) = [2G(c) - 3G(n)] + [3G(a) - G(B)]

(2) G(p-tam) = [G(c) + G(m)] - [G(a) + G(8)]

(3) G(p-tam) = [2G(c) + 3G(n)] - [3G(a) + G(B)]

(4) G(p-tam) = [2G(c) + 3G(n)] + [3G(a) + G(8)]

39. B TEPMOJMHAMMYECKOM CUCTEME

4HCI(r) + O, (r) == 2H, O(r) + 2Cl, (r)
M3MEHEHUE DHTPOIIMU UMEET 3HAYEHUE

18



40. B TEPMOAIMHAMIWYECKO CUCTEME
CaCO; (k) == CaO(x) + CO, (r)
WU3MEHEHUE DHTPOITUU UMEET 3HAYEHUE

41. 3ABHCUMOCTHh CKOPOCTH XWMHYECKOW PEAKLIUKA OT
KOHLEHTPALIM PEATUPVYIOIINX BEIIECTB BBIPAXKAET 3AKOH
(1) T'ynbabepra u Baare;

(2) JIe llatense;

(3) Baut-T'odda;

(4) Payns;

(5) Tecca

42. 3ABUCUMOCTb CKOPOCTH XUMHYECKOW PEAKI[MM OT
TEMITIEPATYPHI BBIPAJKAET 3AKOH

(1) Payns;

(2) T'ynpadepra u Baare;

(3) Baur-T'odda;

(4) Jle IlaTense;

(5) Tecca

43. COTJIACHO 3AKOHA JEWCTBYIOIMX MACC, YPABHEHUE
CKOPOCTH IPSIMOI PEAKIIUU 2SO, + O, == 2S0;:

() v= [2S0,] [O2]

(2 v= [SO.]" [0,]

(3) v=Kk[SO,J* [O:]

(4) v =k [SO3]?

44. COTJIACHO 3AKOHA JEMCTBVYIOIINX MACC, YPABHEHUE
CKOPOCTH ITPSIMOI PEAKIIU N, + O, == 2NO

(1) v=Kk[Ng] [0

(2) v =Kk [NO]

(3) v= k[N;] [O;]

(4) v =k [2Ny] [20]

45. COI'JTJACHO 3AKOHA )IEVICTBY}OHH/IX MACC, YPABHEHUE
CKOPOCTH ITPSIMOM PEAKLIMM 4HCI(r) + O, == 2H,0(r) + 2Cl,

(1) v=k[HCI'[0,]

(2) v =k [H,0]° [Cl,)?

(4) v =k [4HCI] [0,]
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46. COI'JTACHO 3AKOHA I[EI7ICTBYIOH_[I/IX MACC, YPABHEHUE
CKOPOCTU OBPATHOM PEAKIIUH 4HCI(r) + O, == 2H,0(r) + 2Cl,
(1) v=k [H,0F [CL,]*

(2) v=k[HCI* [O]

(3) v = k [2H,0] [2Cl,]

(4) v = k [4HCI] [0;]

47. TIPU YBEJIMYEHUWM KOHLEHTPALIMW A30TA B TPU PA3A
CKOPOCTH IPSIMOM PEAKIIMU N, + O, = 2NO BO3PACTET B
PA3A

48. 1P YBEJIMYEHUW KOHUEHTPALIUM OKCUJIA A30TA B TPU
PA3A CKOPOCTb OBPATHON PEAKIINU N, + O, == 2NO BO3PAC-
TET B PA3

49. TP YBEJIMYEHY KOHUEHTPALIUM OKCHUJIA CEPBHI (IV) B
TPU PA3A CKOPOCTSD ITPSIMOU PEAKIIMN 2SO, + O, == 2503 BO3-
PACTET B PA3

50. TP YBEJIMMEHUN KOHUEHTPALIMM KUCJIOPOJA B TPU PA-
3A CKOPOCTbD ITPAMOM PEAKIIUU 2SO0, + O, == 2503 BO3PACTET
B PA3A

51. P YBEJIMYEHNM KOHIEHTPALIMK KUCJIOPOJA B JIBA
PA3A CKOPOCTbH ITPAAMOU PEAKIINU 4HCI(r) + O, == 2H,0(r) + 2Cl
BO3PACTET B PA3A

52. IIPU VBEJIMYEHUM KOHLEHTPAIIMM HCI(r) B JIBA PA3A
CKOPOCTbH ITPAIMOU PEAKLIMU 4HCI(r) + O, == 2H,0(1) + 2Cl :
BO3PACTET B PA3A

53. TIP VBEJIMYEHUM KOHLIEHTPALIUM XJIOPA B JIBA PA3A
CKOPOCTD ITPSIMO PEAKLIAU 4HCI(r) + O, == 2H,0(r) + 2Cl :
BO3PACTET B PA3A

54. TIP1 YBEJIMUEHMMW KOHIEHTPALIMN A30TA B TPU PA3A
CKOPOCTB OBPATHOM PEAKILIMU N, + O, == 2NO

(1) Bo3pacrer B AEBSATH pas;

(2) ymeHbIINTCS B ACBSATH pa3

(3) He uzmenurcst

(4) Bo3pacrer B TpH pasa;

(5) yMeHBIIUTCS B TpH pasa;
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55. ECJIM TEMITEPATYPHBIN KOD®DUIMEHT PABEH 3, TO IIPU
HATPEBAHNN CHUCTEMBI HA 30 I'PAJIYCOB CKOPOCTbH PEAK-
I BO3PACTET B PA3

56. ECJIM TEMITEPATYPHBIN KOD®DUIMEHT PABEH 2, TO IIPU
HATPEBAHNN CHUCTEMBI HA 30 I'PAJIYCOB CKOPOCTbH PEAK-
N1 BO3PACTET B PA3

57. ECJIU TEMIIEPATYPHBI KOR®OUIIMEHT PABEH 3, TO IIPU
HATPEBAHUIM CUCTEMBI OT 30 OO 50 TPAJJYCOB CKOPOCTH
PEAKIIMIM BO3PACTET B PA3

58. ECJIM TEMITEPATYPHBII KOD®DHUIMEHT PABEH 2, TO IIPU
HATPEBAHMM CHUCTEMBI OT 30 AO 50 TPAYCOB CKOPOCTb
PEAKIIMM BO3PACTET B PA3

59. ECJIM TEMITEPATYPHBII KOD®DUIMEHT PABEH 3, TO IIPU
HATPEBAHUUM CUCTEMBI OT 30 OO 50 TPAOYCOB CKOPOCTDH
PEAKLIUU

(1) Bospacrer B TpH pasa;

(2) Bospacrer B A€BATH pas;

(3) ymeHbIINTCS B TpH pasa;

(4) He uzmenurcst

(5) ymeHbIIUTCS B ICBATH pa3

60. ECJIU TEMITEPATYPHBIN KOD®DULIMEHT PABEH 3, TO ITPU
OXJIAXKIAEHWN CUCTEMBI OT 50 O 30 TPAAYCOB CKOPOCTb
PEAKIININ

(1) He u3MeHuUTCS

(2) Bospacrer B A€BATH pas;

(3) Bo3pacrer B TpH pasa;

(4) ymeHBIIUTCS B TPH pasa;

(5) yMeHBIIUTCS B IEBSTH pa3

61. TP YBEJIMUEHWN KOHIIEHTPAIIMM A30TA B TPU PA3A
PABHOBECHUE CUCTEMBI N, + O, == 2NO

(1) cmecTHTCS BIIPaBO;

(2) cmecTHTCS BNICBO;

(3) He HapywUTCs
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62. TIPU YBEJIMYEHNW KOHIEHTPAIIMN KWCIIOPOAA B TPU
PA3A PABHOBECHE CUCTEMEBI N, + O, == 2NO

(1) ve HapymuTCs

(2) emecTHTCSA BIIpaBO;

(3) cmecTHTCS BIIEBO;

63. [IPU YBEJIMYEHMM KOHIIEHTPALIMM OKCHUJOA A30TA B TPU
PA3A PABHOBECHUE CUCTEMABI N, + O, == 2NO

(1) cmecTHTCS BIIPABO;

(2) He HapymuTcst

(3) cmecTHTCS BNICBO;

64. IIP YBEJIMYEHWU JTABJIEHVA B TPU PA3A PABHOBECHUE
CUCTEMBI N; + O, ==2NO

(1) cmecTHTCS BICBO;

(2) cmecTuTCs BIpaBo;

(3) He HapymuTcs

65. I[TP1 YBEJIMUEHNM KOHIIEHTPAILIMN KUCJIOPOJIA B TPU PA-
3A PABHOBECHE CUCTEMBI 2SO0, + O, == 2S04

(1) cmecTHTCS BIICBO;

(2) He HapymuTcst

(3) cmecTHTCs BIIpaBO;

66. TIP1 YBEJIMYEHUNM KOHLIEHTPAIIMM OKCHUJA CEPBI (IV) B
TPU PA3A PABHOBECHE CUCTEMBI 2S0; + O, == 2S0;

(1) He HapyuuTcs

(2) cmecTuTCs BpaBo;

(3) cmecTHTCS BIIEBO;

67. IIPU YBEJIMUEHNKW KOHIEHTPAIIMN OKCHUJA CEPBI (VI) B
TPU PA3A PABHOBECHE CUCTEMBI 2SO, + O, == 2S0;

(1) cmecTHTCS BIICBO;

(2) ve HapymuTcst

(3) cmecTHTCs BIIpaBO;

68. TP YBEJIMYEHUU JABJIEHUA B TPU PA3BA PABHOBECUE
CUCTEMBI 2SO0, + O, == 2S04

(1) cmecTHTCS BIICBO;

(2) cmecTHTCSs BIIpaBO;

(3) He HapywUTCs
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69. TTPU YMEHBIIEHUN JABJIEHWS B TPU PA3A PABHOBECHUE
CUCTEMBI 2SO0, + 0, = 2S0;

(1) ve HapymTCs

(2) cmecTHTCS BIIEBO;

(3) emecTHTCS BIIpaBO;

70. IPUYMHOM YBEJIMUEHUS CKOPOCTU PEAKIMUA ITPU T1OBBI-
HTEHVN KOHUOEHTPALIMM BEHIECTB SBJISAAETCS YBEJIMYEHUE:

(1) gmcna CTOMTKHOBEHHIH MOJIEKYJT

(2) sHepruu akTHBAIKH HpoIiecca

(3) aHeprum mMosexy

(4) maccel 1 06bEMa BelecTBa

71. 1JId YBEJIMYEHUA CKOPOCTU PEAKIIMKU MEXIY T'A3005b-
PA3HBIMU BEIHIECTBAMU HEOBXONMO:

(1) MOBBICHTE TEMIIEPATYPY H IaBJICHUE

(2) mOHM3KUTH TEMIIEPATYPY U JaBICHHE

(3) MOBBICHTH JaBJICHHE U TIOHH3HUTH TEMIIEPATYPY

(4) mOHM3UTH JaBJEHUE U MOBBICUTH TEMIIEPATYPY

72. BBEAEHUE KATAJIM3ATOPA B CUCTEMY, HAXOJAIIYIOCA
B COCTOSHNN PABHOBECHUA

(1) yBenmuuBaeT CKOPOCTH TOJIBKO MPSAMOM peakiuu

(2) yBenmmuuBaeT CKOPOCTB TOJIBKO OOPATHOMN peaKiiu

(3) yBenmmumBaeT CKOpPOCTD M MPAMOM, 1 OOPATHOM peaKnm

(4) He OKa3bIBaET BIMSHUS HA CKOPOCTD U IIPSMOA, U 00PaTHOMN peakiuu

73. TIPU OBBbIYHBIX VCJIOBUSX C HAUMEHBIIEN CKOPOCTBIO
ITPOTEKAET PEAKIMA MEX/Y

(1) Feu O,

(2) Nan O,

(3) CaCO3 u HCI (p-p)

(4) NazSO4(p-p) u BaCl; (p-p)

74. TIPKU OBBIYHBIX YCJIOBUSIX C HAMMEHBIIEN CKOPOCTBIO
IMPOTEKAET PEAKLINA MEXY

(1) Feu O,

(2)Cuu0O,

(3) Mg u HCI (10% p-p)

(4) Znu HCI (10% p-p)
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75. B OBBIYHBIX VCJOBUIX C HAMBOJIBIIENA CKOPOCTBIO
IMPOTEKAET XUMHNYECKAS PEAKIINA

(1) Fe + H,SO4(paz6.) —

(2) Fex(SO4)s (pactsop) + NaOH(pactBop) —

(3) Fe + H,SO4 (ko) —

(4) Fe,0O3 + KOH (pactBop)—

76. C HAMBOJIBILIEN CKOPOCTBIO ITP KOMHATHOM TEMIIEPA-
TYPE ITPOTEKAET PEAKIIMA MEXIY

(1) Fe + H,SO4(pactBop) —

(2) BaCl, (pactBop) + Na,SO, (pactBop) —

(3) CszOH + Na —

(4) AI(OH); + HCI (pactBop)—

77. C HAMBOJIBIIEN CKOPOCTBIKO C KHUCJIOPOJIOM TP KOM-
HATHOI TEMIIEPATYPE PEATUPYET

(1) Fe

(2) Al

(3) Zn

(4) Na

78. TIPU KOMHATHOI TEMIIEPATYPE C HAWBOJIBIIEN CKOPO-
CTBIO [IPOMCXOIUT XUMUYECKA S| PEAKIVST MEXK/TY BOJION U
(1) 6apuem

(2) uuHKOM

(3) mexapro

(4) xkanbuHEM

79. C HAUBOJIBILIE CKOPOCTBIO ITPOTEKAET PEAKLIMS PAC-
TBOPA CEPHOM KMCJIOTBI C

(1) memsio

(2) taKOM

(3) marauem

(4) xenezom

80. C HAUBOJIBIIEN CKOPOCTBIO ITPOXOJUT PEAKLIS MEXTY
BOJOPOJOM U

(1) propom

(2) itonom

(3) xopom

(4) 6pomom
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81. CKOPOCTh XUMUYECKOM PEAKIIUN
Al(OH)4(tB.) + 3H" = AI** + 3H,0 HE 3ABUCHUT OT
(1) mpupoBI B3ATOM KUCITIOTHI

(2) KOHIIEHTpAIIHH HOHOB aTFOMHHHSI

(3) Temmeparypsr

(4) KOHIICHTpAIIK HOHOB BOIOPOIa

82. JUIS YBEJIMYEHUS CKOPOCTU XUMMUYECKOM PEAKIIMU
Zn(tB.) + 2H* = Zn*" + H, (r) + Q HEOBXOAUMO

(1) yMEHBIINTH KOHIEHTPALIUIO HOHOB [IHHKA

(2) yBeM4NTh KOHIIEHTPAIIUIO HOHOB BOJOPOIa

(3) yBenuuuth Temmeparypy

(4) yBenmM4nTH KOHIIEHTPALIMIO HOHOB IIMHKA

83. V1 YBEJIMYEHU A CKOPOCTH XUMHUYECKOM PEAKIIAU
Ca (1B.) + 2H" = Ca®* + H, (r) + Q HEOBXOJIMMO

(1) yMEHBIINTH KOHIIEHTPALIMIO HOHOB BOAOPOIa

(2) yBenMYUTH KOHIIEHTPALHMIO HOHOB BOAOPOIa

(3) moHM3UTH TeMIepaTypy

(4) mOBBICHTH JaBIICHUE

84. HAUBOJIEE BAXXHbBIM YCJIIOBUEM YBEJIMYEHU S CKOPOCTU
'ETEPOI'EHHOM PEAKIIMU ABJIAETCA

(1) u3MeHeHME KOHIEHTPALUH YYaCTHUKOB PEaKIINH

(2) ymeHbIIeHHE TEMIIEPATYPbI

(3) u3smeneHne 1aBIeHUS

(4) yBenuueHHte IUIOMAAN CONPUKOCHOBEHHS PEArHpyIOIIHX BEIIECTB

85. TP YBEJIMUEHWU KOHIEHTPAIIMM BOIOPOJA B 2 PA3A
CKOPOCTB PEAKLIAU N, (r) + 3H, (r) = 2NH; (r) Bo3pacTér B

(1) 4 paza

(2) 2 paza

(3) 8 pas

(4) 6 pas

86. CKOPOCTbB PEAKIIMN BO3POCIJIA B 243 PA3A, TEMIIEPATYP-
HbIN KODDOOUIIMEHT PABEH 3. HA CKOJIBKO I'PAZIYCOB BbIUIA
TTIOBBIILIEHA TEMIIEPATYPA?

(1) 30°

(2) 40°

(3) 50°

(4) 60°
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87. IIPY YBEJIMUEHNU NABJIEHUA B CUCTEME B 3 PA3A CKO-
POCTh XUMHUUECKON PEAKIIUM 2NO, (r)+ O, (r) = 2NO, (T)

(1) yBenmuurcst B 9 pas

(2) yBesmuutcs B 27 pas

(3) He u3MenuTCs

(4) ymenbtutcs B 27 pas

88. JIUI1 YBEJMUYEHUS CKOPOCTU PEAKIIMU 2SO0, (r)+ O, (r) =
2S0; (r) B 9 PA3 HEOBXOJUMO KOHIIEHTPAIUIO SO, VBEJU-
UNUTH B

(1) 9 pa3

(2) 4,5 paza

(3) 3 paza

(4) 18 pas

89. CKOPOCTbD IMPOLIECCA YBEJIMYMIIACH B 9 PA3 TIPU ITIOBbI-
IIEHAU TEMITEPATYPBI HA 20°C. TEMIIEPATYPHBIA KOSDDU-
OUEHT CKOPOCTHU PEAKIIMM PABEH

(1)2

(2)45

(3) 4

(4)3

90. ECJIN TEMITEPATYPHBIII KOD®OUIMEHT XUMWUYECKOIA
PEAKLIMHU PABEH 2, TO JUIS1 YBEJMYEHUS EE CKOPOCTH B 8
PA3, TEMIIEPATYPY HEOBXOJMMO YBEJWYNATH HA ____ TPA-
JIYCOB

(1) 40

(2) 80

(3) 20

(4) 30

91. IOBABJIEHUE BOJIOPOJIA B CUCTEMY N, (1) + 3H, (r) = 2NHs;
(1) +Q

(1) yBenmuuBaeT BBIXOJ MPOYKTa PEaKIHN

(2) cmeniaet nmonokeHUEe PABHOBECHS B CTOPOHY UCXOAHBIX BEIICCTB

(3) He U3MeEHsIET NONOKEHHE PABHOBECHUS

(4) yckopsieT peakiuIo pa3IoKeHUsS aMMHaKa
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92. YAAJIEHUE OKCHUJA YIJIEPOOA (1V) ITPU OBXUTE U3BECT-
HSIKA CaCOs(t) = CaO(1) + COx(1) — Q

(1) ymeHbIIaeT BBIXO TPOILYKTOB PEAKITHN

(2) yBenmumBaeT CKOPOCTH TPSIMOM PEAKIIHH

(3) cMmermraer MONIOKEHNE PABHOBECHS BIIPABO

(4) He BIMSET HA MONIOKEHHNE PABHOBECHS

93. PABHOBECHUE B CUCTEME 30, (r) = 205(r) -Q CMECTHUTCS
BITIPABO TP YMEHBIIEHWUN

(1) remmepatypst

(2) KOHILICHTpaLUK KKCIOPOIa

(3) maBnenus

(4) xoHUEHTpAIMK 030HA

94, I3SMEHEHUE JIABJIEHUSI OKA3BIBAET BJIMSIHUE HA CME-
[IEHWUE PABHOBECHS B CUCTEME

(1) 2SO, (r)+ O, (r) = 2S04(r)

(2) 2HI (r) = Ha (1) + 15 (1)

(3) CO + H,0 (r) = CO, + H,

(4) N, + 0, = 2NO

95. TIOBBILIEHNE JIABJIEHUS YBEJIMUMBAET BBIXOJ] [TPOJYK-
TA PEAKI[I B CUCTEME

(1) NO(r) + Cly(r) = NOCly(r) + Q

(2) HaS(r) = Hy(r) + S(1) - Q

(3) COCly(r) = CO(r) + Cly(r) + Q

(4) CaCOs(1) = CaO(r) + CO,(r) — Q

96. HEOBPATHMOM SIBJISIETCSI PEAKLIU S

(1) NaCl (p-p) + CHsCOOH(p-p) = CHsCOONa + HC

(2) NaCl (p-p) + H,S04(p-p) = NaHSO, + HCI

(3) NaCl (tB) + H,SO4(xon11.) = NaHSO, + HCI

(4) N32CO3(p-p) + CH3COOK(p'p) = CH;COONa + K,CO4

97. HEOBPATUMO SIBJISIETCSI PEAKLIVST
(1) FeS (18) + 2HCI = FeCl, + H,S

(2) FeCl, (p-p) + H,SO4(p-p) = FeSO, + 2HCI
(3) FeSO, + 2NaCl = FeCl, + Na,SO,

(4) FeCl, + 3KCNS = Fe(CNS); + 3KCl
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98. JUIS1 CMELLIEHUSI PABHOBECHS B CUCTEME MgO(tB) + COy(T)
= MgCO;(1B) + Q

(1) B cTOpOHY IPOAYKTOB peakuu HEOOXOAUMO

(2) noHM3UTH HaBieHNE

(3) MOBBICHTH TEMTIEPATYPY

(4) mOHM3UTH TEMIIEPATyPyY

(5) BBecTH KaTamU3aTOP

99. XUMUYECKOE PABHOBECHUE CMECTUTCSI B CTOPOHY OB-
PA30BAHUSI IPOJIYKTOB KAK ITPY [IOHW)KEHUU TEMIIEPATY-
PBI, TAK U TIPY [IOBBILIEHUY JJABJIEHUS B CUCTEME

(1) 4NHa(r) + 50,(r) = 4NO(r) + 6H,0(r) + Q

(2) 280, (r)+ Oz (r) = 2803(r) + Q

(3) N2O (r) = NO(r) + NO,(r) - Q

(4) C(tB) + 2N20(r) = CO,(r) + 2N,(r) + Q

100. OXJIAXKJIEHUE CHUCTEMBI W VBEJIMYEHUE EE OBBEMA
VYBEJIMYUBAIOT BbIXO/] ITPOAYKTA PEAKIINN

(1) 2H,S(r) + O(r) = H,O(r) + S(18) + Q

(2) 4NHy(r) + 50,(r) = 4NO(r) + 6H,0(r) + Q

(3) 2NO, (r)+ O, (r) = 2NO, (1) +Q

(4) CaO(tB) + CO,(r) = CaCOs(tB) + Q
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Ipunoxenne
Tabmuia 1 - CrangapTHBIC SHTAIBIUN 00Pa30BaHUS AHozgg, JH-

0 0
Tpormu AS g ¥ 3Hepruu ['mb66ca AG g AT HEKOTOPHIX BEIECTB

npu 298K (25°C)
H %8 S8 [ H%gs S8 Gs

Bemectso kJDx/mons | Jhx/monsK | kJlx/Mons Bemectso kJDx/mons | Jhx/monsK kJDk/MONB
Ag 0 42,6 0 Fe(OH); -824,25 96,23 -694,54
Ag*(p) 105,56 72,8 77,12 FeSO, -922,57 107,51 -829,69
Ag NO; -124,6 141,0 -33,6 FeCO; -744,45 92,9 -637,88
Agl -61,9 115,5 -66,4 GeO -305,4 50,2 -276,1
Ag,0 -31,2 121,0 -11,3 GeO, -539,74 52,3 -531,4
Ag,CO4 -506,1 167,4 -437,1 H, 0 130,7 0
Al 0 28,31 0 H' (D) 0 0 0
Al,O3 -1675,0 50,94 -1576,4 H,O(r) -241,84 188,9 -228,8
Al(OH);3 -1275,7 71,1 -1139,72 H,0(x) -286 70,0 -237,4
AICl; -697,4 167,0 -636,8 H,0,(:x) -187,0 110,0 -120,0
Aly(SO)4 -3434,0 239,2 -3091,9 Hg 0 76,1 0
As 0 35,1 0 HgO -90,0 70,0 -58,0
As,03 -656,8 107,1 -575,0 HgCl, -230,12 144,35 -185,77
As,03 -918,0 105,4 -772,4 Hg,Cl, -264,85 185,81 -210,66
Au 0 47,65 0 15(x) 0 116,5 0
AuF -74,3 96,4 -58,6 I(r) 62,3 260,7 19,2
AuF; -348,53 114,2 -297,48 1-(p) -55,23 - -
Au(OH); -418,4 121,3 -289,95 HI(r) 26,57 206,48 1,78
AuCly -118,4 146,4 -48,53 HIO(x) -158,9 24,32 -98,70
B 0 5,87 0 KCI -439,5 82,56 -408,0
B,03 -1264,0 53,85 -1184,0 KCIOs -391,2 142,97 -289,9
B,Hg 31,4 232,9 82,8 KCIO, -430,0 151,0 -300,0
HBO, -804,0 49,0 -736,0 KOH(k) -425,8 79,32 -380,2
Ba 0 64,9 0 KOH (p) -482,0 91,63 -442,2
BaO -553,9 70,5 -525,4 K,CO; -1146,1 156,32 -1059,8
BaSO, -1474,2 132,3 -1363,2 KNO, -354,0 117,0 -280,0
BaCO; -1202,0 112,1 -1138,8 KNO; -495,0 133,0 -395,0
Be 0 9,54 0 K,SO, -1433,44 175,73 -1316,37
BeO -598,7 14,1 -581,6 KHSO, -1158,1 187,89 -1043,49
BeCO4 -981,57 199,4 -944,75 KH -56,9 67,95 -38,49
Bi 0 56,9 0 Ki 0 28,03 0
BiCly, -270,7 356,9 -260,2 Li,O -595,8 37,9 -5602
BiClz(k) -379,1 189,5 -318,9 LiOH(K) -487,2 42,8 -442,2
Br(r) 30,9 2455 3.1 LiOH p -508,7 - -
Br,() 0 152,2 0 MgCO;, 0 32,51 0
HBr(r) -36,1 198,7 -53,4 MgCO, -1113,0 65,7 -1029,2
HbrO(p) -112,97 142,3 -82,4 MgO -601,8 26,9 -569,6
C (rpagut) 0 574 0 Mg(OH), | -924.7 63,14 833,7
C (auma3) 1,897 2,38 2,866 MgSO, -1301,4 91,6 -1158,7
CH, -74.86 186,44 -50,85 MgSO*7 -3384,0 - -2868,0
CoH, 52,3 219,4 68,11 MnO -385,0 60,0 -363,0
C,H, 226,7 200,8 209,2 MnO, -521,5 53,1 -466,7
CyHg -84,68 229,5 -32,89 MnSO, -1063,74 112,13 -955,96
CeHg(x) 49,0 172,8 1245 N, 0 191,5 0
CioHs(x) 66,7 167,4 201,25 N,O 81,55 220,0 103,6
CH;0H (k) -238,7 126,70 -166,31 NO 90,37 210,62 86,69
C,HsOH -227,6 160,7 -174,77 NO, 33,89 240,45 51,84
C,HsNO,Gx) | 148,08 - - N,O.(%) | 9,37 2093 98,29

-487,0 159,8 -392,4 NH, -46,198 -192,8 -16,7
CsH 1,06 -1273,0 - -919,5 N,O (k) 19,50 209,3 98,0
co 1106 197,7 1372 NH, (p) 1324 114,4 795
CO(NH2)149 -332,88 104,5 -196,85 NH,OH -114,2 - -
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Bemectso H%s S%208 [ Bemectso H%05 S%208 [
kJIx/MoIb Jix/monsK | kJk/Moib kx/monb | Jk/moneK | xJx/Monb
CO, -393,8 213,8 -394,6 HN3(k) 294,0 328,0 238,8
Ca HCN(r) 135,0 113,1 125,5
CS,(x) 89,12 151,33 - MoO; -745,2 77,76 -668,1
CaCOs -1207,0 1,6 -1129,6 HNO,(p) -119,2 152,7 -55,6
CaO -653,0 39,7 -603,8 HNO;() -174,3 155,7 -80,9
Ca(OH), -986,8 83,4 -899,2 Na 0 51,45 0
CasO, -1424,0 106,7 -1320,3 NaH(k) -56,4 188,0 -38
CaS0,*2H,0 -2023,98 194,3 -1798,7 NaOH -425,6 64,4 -380,7
CaF, -1214,0 68,8 -1161,0 Na,CO, -1137,5 136,4 -1047,5
CaCl, -785,8 113,8 -750,2 Na,SO3(k) -1012,0 345,0 -953,0
CaC, -62,7 70,3 -67,8 Na,SiO; -1518,0 113,8 -1426,7
CazN, -431,8 105,0 -368,6 Nb,Os(k) -1897,0 137,0 -1764,0
CaSiO; -1579,0 87,45 -1495,4 NiO -239,7 37,9 -211,6
Ca(PO), -4125,0 240,9 -3899,5 O, 0 205,0 0
Cl, 0 2229 0 O3 -142,3 238,8 -162,7
Cl-(p) -167.2 56,6 1314 OF(r) 251 2470 425
HCI(r) -92,4 186,9 -94,5 P (6em) 0 41,1 0
HCI(p) -166,9 56,5 1312 PO -2984,0 228 2697,8
HCIO(x) -116,4 129,7 -80,0 H3PO,4- -1288,3 158,1- -1142,6
HCIO(p) -124,3 129,0 -79,6 HPO; -982,4 150,6 -902,91
HCI0,(x) -34,5 188,4 84,0 PCl; -277,0 311,7 -286,27
Cl1,0(r) 251 - - PCls -369,45 362,9 -324,55
Cr 0 23,76 0 Pb 0 64,8 0
Cr,0; -1141,0 81,1 -1046,84 PbO, -276,86 76,44 -218,99
Cr(CO)s -1075,62 359,4 -982,0 PbCl, -359,2 136,4 -313,97
Cs 0 84,35 0 PbSO, -918,1 147,28 -811,24
Cs,0 -317,6 123,8 -274,5 PbS -94,28 91,20 -92,68
CsOH -406,5 77,8 -355,2 Rb 0 76,2 0
CoCl, -310,2 109,7 -267,5 Rb,O -330,12 109,6 -290,79
Cu 0 333 0 RbOH -413,8 70,7 -364,43
Cu,0 -167,36 93,93 -146,36 S (pomo) 0 31,9 0
CuO -165,3 42,64 -127,19 S (MOHOKJT) 0,38 32,6 0,188
Cu(OH), -443,9 79,5 -356,9 H,S(r) -20,17 193,2 -33,0
CuF, -530,9 84,5 -485,3 H,S (p) - 108,8 -27,9
CuCl, -205,9 113,0 -166,1 SO, -297,2 248,2 -300,41
CuBr, -141,42 142,34 -126,78 SO4(r) -376,2 256,4 -370,0
Cul, -21,34 159,0 -23,85 SO3(x) -439,2 95,5 -362,0
Cu,S -82,01 119,24 -86,19 H,SO, -814,0 157,0 -690,7
CuS -48,6 66,5 -48,95 H,Se(r) 85,77 2213 71,13
CuSO, -771,1 133,3 -661,91 SiOy(kBap) -911,6 41,9 -857,6
CuSO, 5H,0 -2280,8 200,6 -1881,0 SnO -286,0 56,74 -257,32
CuCO;4 -594,96 87,9 -517,98 SnO, -580,8 52,34 -519,65
Cu(NO,), -307,11 193,0 114,22 Sro -590,4 54,4 559,8
F, 0 202,9 0 SrCO3 -1221,3 97,1 -1137,6
F(p) -331,7 -13,8 -277,9 H,Fe 154,39 2343 138,48
HF -270,9 113,8 -272,99 TiCly(x) -804,2 252,4 -737,4
H,F, -565,9 - - TiO, -943,9 50,3 -888,6
Fe 0 27,2 0 Y205 -1573 130,96 -1428,0
F,0; -822,7 87,5 -740,8 NO3 -843 75,9 -764,1
Fe;0, -1117,9 146,3 -1014,8 ZnO -351,0 44,0 -321,0
FeO -256,0 60,8 -2445 Zn 0 41,59 0
FeS -101,0 60,0 -101,0 zZnS -201,0 57,7 -198,32
FeS, -163,3 52,96 -151,9 ZnSO, -978,2 124,6 -871,75
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Conepxanue

OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHMS XUMHYECKHUX MPO-
LIECCOB

BHepFCTI/IKa XUMUYCCKUX IIPOLECCOB

JlabopaTtopHas pabota Nel

TemnoBbie 3P PEKTH XUMUUECKUX PEAKIIUH

Kuneruka xumMpudyeckux peakuuid. XMMHUYECKOE paBHO-
BECHE

JlaboparopHnas pabota Ne2

HccnenoBanue 3aBUCUMOCTH CKOPOCTH XUMUYECKOH pe-
aKIIUU OT Pa3InYHbIX (PakTOpoB. CMEIeHUE XUMHUYe-
CKOT'O PaBHOBECHSL.

TecToBbie 3a1aHus 10 TeMe “DHEPreTUKa U KUHETUKA
XUMUYECKHUX POLECCOB”
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VyebOHoe u3nanue

CraposoiitoBa Haranbs I[lerpoBaa

XUMUAs
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