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Kpatkoe conepxxanue kypca

3a1aun U METOJBl UCCIIe0BaHUs (PU3NYECKOW XMMHHU, FTallbl €€ pa3BUTHS.
OCHOBHBIE TIOHATHA XHUMHYECKOH TEPMOJMHAMHUKH. 3aKOHBI TEPMOJUHAMHUKH.
TennmoemkocTh, TemnoBoll 3(PQeKT xXuMHUYECKOoW peakuuu, 3akoH ['ecca.
3aBUCUMOCTD TEIUIOBOTO d(dekra oT Temieparypsl, 3akoH Kupxroda. M3zmenenue
SHTPONUU B pa3inuHbIX Mporeccax. [locrynar [lnanka. Xummdeckoe paBHOBECHE,
3aKkoH aeicTByronmx macc Jle Ilarense-bpayna.

CKOpOCTb M KOHCTaHTa CKOpPOCTH XMMMYECKoW peakuuu. Kunernueckue
3aKOHOMEPHOCTU PEaKIMii IMEepBOro, BTOPOTO M TPETHETO MOPSIKOB. MeTo bl
ONpEJCIICHUs] TOPSAJIKOB peakuuu. KHHETHYeCKue 3aKOHOMEPHOCTH CIIOKHBIX
peakuumii. Biusinue temnepaTypsl Ha CKOPOCTh peaklliu, ypaBHEHHE AppeHuyca,
IIPaBUJIO BautTodda. Omnpenenenue SHEPIUU aKTUBAIIU u3
HKCIEPUMEHTAIBHBIX JJAaHHBIX.

PactBopsl snekTposinToB. Teopusi 3IEKTPOJIMTUUECKON Juccolaluy,
CUJIbHBIE U cialble JIEKTPOJIUThL. 3aKoH pa3BegeHus: OctBanpiaa. Teopuu Jlebas—
Xtokkens, OHzarepa. DJIEKTPOIPOBOJHOCTh PACTBOPOB 3JIEKTPOJIUTOB, MOHSITHE
yJIeIbHOR u HKBUBAJICHTHOI AJIEKTPOIIPOBOIHOCTH. 3aBUCUMOCTH
AJIEKTPOIIPOBOJHOCTA  OT Pa3auuHbIX (akropoB. I[lOABMIKHOCTB, CKOPOCTD
JIBIKEHUSI WOHOB, uMcia nepeHoca. [mapartamuss unoHoB. Konumykromerpus,
KOHJIyKTOMETPUYECKOE TUTPOBAHUE.

dopMa TeKyIero KOHTPOJIst
KonTpoabnas padora Ne 1.
I[J'[}I BBI60pa T TCOPCTUUYCCKUX BOIIPOCOB U ACCATU 3aJia4 10 OCHOBHBLIM

pazzeniaM AUCIUIUIMHBL HE0OOX0AMMO PYKOBOJICTBOBAThCS JJaHHBIMU Tabaull 1 u 2,
COOTBETCTBEHHO.

Tab6auna 1 - Bpibop TeopeTHYecKHX BONPOCOB MO MocjaeaHeii nudpe Homepa
324€THON KHUKKH

Teopernueckne Tlocaennsia mudpa HoMepa 3a4eTHOH KHHKKH
3agaHus 1 2 3 4 5 6 7 8 9 0
Howmepa 1 2 3 4 5 6 7 8 9 10
KOHTPOJIbHBIX 11 12 13 14 15 16 17 18 19 20
BONPOCOB M3 nepeuns | 21 22 23 24 25 26 27 28 29 30
JUTS IOATOTOBKH K 31 32 33 34 35 36 37 38 39 40
3a4eTy 41 42 43 44 45 46 47 48 49 50




Tabauna 2 - BapuanTsl 3aJa4 00 NocJeJHUM ABYM HudpaM 3a4eTHOI KHHKKH

Bapunantel | /IBe mocsennue nugpsl B BapnanTsl JABe nocyennue nudpsl B
3agaq 324YETHOM KHUKKE 3aaaq 324Y€THON KHHIKKE
1 01, 26, 51, 76 14 14, 39, 64, 89
2 02,27,52,77 15 15, 40, 65, 90
3 03, 28, 53, 78 16 16, 41, 66, 91
4 04, 29, 54, 79 17 17,42, 67, 92
5 05, 30, 55, 80 18 18, 43, 68, 93
6 06, 31, 56, 81 19 19, 44, 69, 94
7 07, 32,57, 82 20 20, 45, 70, 95
8 08, 33, 58, 83 21 21, 46, 71, 96
9 09, 34, 59, 84 22 22,47, 72,97
10 10, 35, 60, 85 23 23,48, 73,98
11 11,36, 61, 86 24 24, 49, 74, 99
12 12,37, 62, 87 25 25, 50, 75, 00

13 13, 38, 63, 88 - -

KonTtposarHas pabota odopmisieTcss B TeTpaau 18 JIMCTOB, Ha TUTYJIbHBIH
JUCT HAaKIEUBAETCS TUIOBas d3TUKeTKa ¢ ykazanuem DOUO, rpynnel, HOMepa
BapuaHTa. Jlomyckaercs odopMieHNE KOHTPOJIBHON pabOTH B Ie4aTHOM Buje. B
TOM cjy4yae, HEOOXOJUMO TPUIEPKUBATbCA TpeOOBaHUM, W3JI0KEHHBIX B
Metoauueckoit unerpykiuu MU 01-03-2023 OGume tpeGoBaHus K MOCTPOEHUIO

1 0)OPMICHHIO YUeBHON TEKCTOBO JTOKYMEHTAIH .

IIpn Hanmcanuu [IOJIHBIX OTBETOB Ha KOHTpOJIBHBIE BONPOCHI CIEAYET
pykoBoacTBoBaThcss YUEBHOM  JIMTEPATYPOM TI0  ®U3UYECKOM
XUMHWH, npuBOIUTE ONPENENECHUAS TEPMHUHOB, YPaBHEHHMS, CXEMbl XUMHUUYECKUX
peakiuif. Pemienne 3agad  J0JDKHO COAEpkKaTh (QOPMYJBI € OOBSICHEHUEM
¢u3nYecKNX BEIMYMH M WX €IuHUI] u3Mepenusd. Hymeparus dopmyi, tabnui u
PUCYHKOB B pabore - ckBO3Has. ['paduku BBIIOJHIIOTCS Ha MWIIMMETPOBOIA
Oymare KapaHJalioM WU K€ B IpadUYeckoM pPEJaKTOpE B COOTBETCTBUU C
TpeboBanuaMu’. O6BbEM KOHTPOJIBHOM paGOTHl JIOMKEH COCTAaBIATH He Gonee 25
CTpaHMI] B [IEYATHOM BHUJEC U HE MeHee 18 cTpaHuIl B pyKOIMCHOM BHJie. B koHIEe
pabotel nomkeH ObiTh CIIMCOK HMCITOJIB3BOBAHHBIX MCTOYHUKOB,
opopmiennbiit B cootBerctBUM ¢ ['OCT 7.80-2000; pabGoTa mnojnuchiBaeTCs
CTYZICHTOM C IIPOCTABJICHUEM JIaThl €€ OKOHYAHUS.

" https://zabgu.ru/files/htm]_document/pdf files/fixed/Normativny'e_dokumenty'/MI__01-03-

2023 Obshhie_trebovaniya k postroeniyu i oformleniyu uchebnoj tekstovoj dokumentacii.pdf

? Crenanoscknux, E. U. Hcrons3oBaHne rpaduecknx 3aBUCHMOCTeH B (u3Mueckoil Xxumum : [yued.
nocobue] / E. Y. Crenanobckux, JI. A. bpychHuiisiHa, T. A. Anekceesa ; [Hayd. pen. B. ®@. Mapkos] ; M-
B0 0o0Opa3zoBaHus U Hayku poc. Denepannu, Ypan. denep. yH-T. — ExarepunOypr : Uzn-so Ypan. yH-Ta,
2017. — 130 c.



3anauva 1.

JUie XMMHAYECKO peakiuu, yKazaHHOW B Tabmuie 3 (B ckoOKax Iocie
(dopMyJ1 yKa3aHO arperaTHOe COCTOSIHUE BEIECTBA: I - ra3000pa3Hoe, K — KUJKOE,
K — KpUCTAJUIMYECKOE WJIA TBEPJIOE), BHIYUCIUTH AHO, ASO, AGO, K, npu T = 298
K. I1pu pelenny 5Toif 3a1a4y HEOOXOMMO MONB30BATHCS CIIPABOYHIKOM .

1. SBnserca nanHas peakuus SK30TEPMUAYECKON WU YHIAOTEPMUYECKON ?

2. Kak wu3MeHunach SHTPOINUS CUCTEMBI IOCHE IPOTEKAHUSA PEAKIUU?
becnopsiiok B peaklIMOHHON CUCTEME MOBBIIIAETCS WK MOHMKAETCA?

3. Uemy paBHO u3MeHeHue cBOOOAHON 3Hepruu ['muG6ca? Ilporekaer au
JlAHHAS PEAKIIHs CAMOIIPOU3BONIBHO TIPU CTAHAAPTHBIX YCIOBHIX?"

Tabauna 3 - YpaBHeHusi peakuuii 11 TEPMOANHAMHYECKHUX PACYETOB

Bapuantsl YpaBHenus peakumii

1 4NHs; (r) + 50, (r) = 6H,0 (r) +4NO ()
CCly (k) + 4 Hz (r) = CHy4 (1) + 4HCI (1)

3 28, (k)+ CHy4 (1) = 2H,S () + CS; (%)

4 CO (r) + 3H, (r) = CH4 (1) + H2O (1)

5 Cl; (r) + CO (r) = COCl; (1)

6 CH;Cl (1) + NH3 (r) = CH3NH; (1) + HCI (1)

7 6CHy (r) + O, (1) = 2C,H; (r) + 2CO (1) + 10H; (1)

8 H, (r) + CCls (k) = CHCl; (x) + HCI (1)

9 C2H4 (r) + H2O (1) = C,HsOH (1)

10 2NO (r) + Cl; (r) = 2NOCI (1)

11 2NO; (r) =2NO(r) + 0O (1)

12 FeO (k) + CO (r) = Fe (k) + CO; (1)

13 2NO (r) + O; (1) = 2NOx(1)

14 CO (r) + H,O (r) = CO; (1) + Hz (1)

15 2N, (1) + O, (1) = 2N,0 (1)

16 2CO (1) + O, (1) =2CO; (1)

17 4HCI (r) + Ox(r) = 2H,0 (1) + 2Cl, (1)

18 Nz (r) +3 Ha (r) =2 NHs(r)

19 6CHy (r) + O, (1) = 2C,H» (r) + 2CO (1) + 10H; (1)

20 4HI (1) + O2 (1) = 2H20 (1) + 211 (k)

21 2N; (1) + 6 H2O (1) = 4NH;3 (1) + 302 (1)

22 CHasl (r) + NH; (r) = CH3NH; (1) + HI (1)

23 2NO (r) +Cl, (r) =2NOCI (1)

24 4HBr (r) + O, (r) = 2H,0 (r) + 2Br (1)

25 2N; (r) + 6 H,O (r) = 4NH;3 (r) + 30, (1)

3 Kparkuii cipaBounuk dusnko-xumudeckux BenuuuH / [lox pen. A.A. Pasnens, A.M. [loHomapeBoii. -
CI16.: Uan ®enopos, 2002 - 239 c.

4 Knebanos, A.B. 3amaunuk mo ¢u3MuecKod XMMHUH. BTOPOWM 3aKOH TEPMOAMHAMHKH: METOTUYESCKAast
pazpabotka / A.B. KiiebanoB, M.A.banatok. — MoruneB: MoruiaeBckuii rocy 1apCTBEeHHbINH YHUBEPCUTET
nM. A.A. Kynemosa, 2012. — 51 c.



3anaua 2.

Onpenenutb U3MEHEHUE SHTPOIUU [AS, TT/(Monb-K)] Ipyu MPOTEKAHUU
peaxuuu (1a6i. 4) npu gasnernn 1,013-10° H/™M* n temneparype 25 °C, a Takxke
TEIIOTY peakimu obparumoro mporecca (AHag’), 3HAS SIEKTPOABIKYIIYIO CHITY
(Exs’, B) U caenath BBIBOA O BO3MOXKHOCTH MPOTEKAHUsA CAMOIPOU3BOJIBHOTO
nporecca.

Tabauna 4 - YpaBHeHusi peakuuii 1Jisi TepMOJMHAMHYECKHX PacyeToB

AH,o5,
Bapuantsl Peakuun Eas’, B K /x/
MOJIb
1 Pb (1) + 2AgCl (1) =PbCl; aq +2Ag(T) 0,490 -105,5
2 Hg>Cl, + 2KBr = Hg,Br;, + 2KCl 0,128 -29,54
3 Pb + Hg,ClI, (1) =PbCI + 2Hg 0,394 -128,98
4 Cd+2AgCl (1) = CdCI + 2Ag 0,625 -136,4
5 TI (1) + AgClI (1) = TICI (1) + Ag 0,558 -78,17
6 2Ag+Hg,Cly(1)=2AgCIl+2Hg 0,046 + 11,25
7 Hg>Clx(T) + 2KOH aq =Hg,O (1) +2KCl1 (1) + HO | 0,1542 + 13,73
8 CuAc; aq + Pb =PbAc; ag + Cu 0,4764 +69,09
9 Zn + CuSOy4 aq = Cu + ZnSO;4 aq 1,100 -207,1
10 Ag (1) + 1/2Ix(1) =Agl (1) 0,688 -64,2
11 Ag+ 1/2Br;(;x)=AgBr 0,994 -99.16
12 2Hg + Br; (k) = Hg;Br, 0,925 -206,77
13 2Hg + Cl; (r) = Hg,Cl, 1,092 -264,85
14 Pb (1) + I, (1) = Pbl, (T) 0,662 -175,1
15 PbOx(T) + Pb (T) + 2H2S04 aqg = 2PbSO4 (T) + 2H,O | 1,581 -608,68
16 Cd (1) + CI; (r) = CdCl; (1) 1,763 -389,0
17 Cd () + Br, (k) = CdBr; (T) 1,468 -314,5
18 Cu (T) + Cl; (r) =CuCl (1) 1,023 -205,9
19 Cu (T) + 1721, (1) =Cul (1) 0,025 -695,3
20 Cu (T) +1/2 Br, (x) = CuBr (1) 0,544 -105,1
21 Cu (T) +1/2 Cl; (r) = CuCl (T) 0,839 -134,7
22 Mg (1) + Cl, (r) = MgClI; (1) 3,723 -134,7
23 Ni (T) + Cl, (r) =NiCl, (T) 1,610 —3159
24 Zn (1) + Cl; (r) =ZnCly(T) 2,123 —415,9
25 Fe (1) + C1, (r)=FeCly(1) 1,800 —342,7




3anaua 3.

[Ipyn W3ydyeHMM KUHETMKHA PEAKLIMU NEPBOro nopsaka A — B momydeHsl
JJaHHBIE JUISl TIOCTPOEHUSI KMHETUUECKOH KpUBOW MCXOJHOrO BemiecTBa (Tabdi. 5).
[TocTpoliTe KUHETHUECKYIO KPUBYIO (TpaduK 3aBHCUMOCTU KOHIIEHTpaIuu (C) OT
BPEMEHN) U BBINOJIHUTE IEHCTBUS:

a) OIpPEJIENIUTE MO0 KPUBOW CKOPOCTU pEaKIMK Ha MSATOU M JECSITOW MUHYTE
OT HayaJla Irporecca;

0) moctpoiite rpaduk 3aBucuMocTH Inc = f(t) 1 HaliUTE MO HEMY BETUIUHY
KOHCTaHTBI CKOPOCTH PEaKLIU;

B) OIpE/IENUTE 10 KHHETUYECKO! KprBoH ¢ = f(t) Bpems morynpeBpaiieHus;

I') BBIUMCIUTE KOHCTAHTY CKOPOCTH PEAKIUU IpadUudecKUM MHTErpajbHbIM
METOJIOM;

JT) OCTPOiiTe KHHETHYECKYIO KPUBYIO TIPOIYKTA PEAKIIAN .

Taomupna 5 - JkcnepuMeHTAJbHbIE JaHHbIE AJds NOCTPOCHUS] KHHETHYECKHX
KPHBBIX

Bapuanrsi Iloka3aTenn 3HaueHus

Bpewms, mun 0 3 5 7 12 20 30

1 Konuentpanus A, 100,00 | 54,88 | 36,79 | 24,66 | 9,07 1,83 | 0,25
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30

2 Konuentpanus A, 100,00 | 48,68 | 30,12 | 18,64 | 5.61 0,82 | 0,07
MOJIB/M®
Bpewms, mun 0 3 5 7 12 20 30

3 Konuenrpanus A, 100,00 | 51,69 | 33,29 |21,44 | 7,14 1,23 | 0,14
MOJTB/M®
Bpewms, mun 0 3 5 7 12 20 30

4 Konuentpauus A, 100,00 | 56,55 | 38,67 | 26,45 | 10,23 |2,24 | 0,33
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30

5 Konuentpauus A, 100,00 | 58,27 | 40,66 | 28,37 | 11,53 |2,73 | 0,45
MOJIB/M®
Bpewms, mun 0 3 5 7 12 20 30

6 Konuenrpanus A, 100,00 | 60,05 | 42,74 | 30,42 | 13,00 | 3,34 | 0,61
MOJTB/M®
Bpewms, mun 0 3 5 7 12 20 30

- Konuentpanus A, 100,00 | 53,26 | 34,99 | 22,99 | 8,05 1,50 | 0,18
MOJIB/M®

> CrenaHoBckuX, E.M. Xumuueckas KMHEeTHKa: pelleHue 3a1a4 : yued.-metoa. nocobue / E. M. CrenaHoBckuXx,
T. B. Bunorpamnoga, JI. A. bpycauisiHa ; [Hayd. pen. B. ©@. Mapkos] ; M -Bo HayKu # BBICII. 00pa30BaHUS
Poc. ®enepauun, Ypan. denep. yu-t. — ExarepunOypr : U3n-Bo Ypai. yH-Ta, 2019. — 176 c.
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[Tpoponxenue Tabnuupl 5

Bpewms, mun 0 3 5 7 12 20 30
8 Konuenrpauus A, 100,00 | 50,16 | 31,66 | 19,99 | 6,33 1,01 | 0,10
MOTTB/M®
Bpewms, mun 0 3 5 7 12 20 30
9 KoHuenTpauus A, 90,00 |52,45 |36,59 25,53 | 10,38 | 2,46 | 0,41
Mob/M’
Bpewms, mun 0 3 5 7 12 20 30
10 Konuenrpauus A, 90,00 | 50,90 | 34,81 | 23,80 | 9,21 2,01 | 0,30
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30
11 KoHuenTpauus A, 90,00 |49,39 |33,11]22,19 | 8,16 1,65 | 0,22
Mob/M’
Bpewms, mun 0 3 5 7 12 20 30
12 KoHuenTpauus A, 90,00 |47,93 |31,49 20,69 | 7,24 1,35 | 0,17
MoTTb/M’
Bpewms, mun 0 3 5 7 12 20 30
13 Konuenrpauus A, 90,00 | 46,52 | 29,96 | 19,29 | 6,42 1,10 | 0,12
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30
14 KoHuenTpauus A, 90,00 |45,14 |28,50| 17,99 | 5,70 0,90 | 0,09
Mob/M’
Bpewms, mun 0 3 5 7 12 20 30
15 Konuenrpauus A, 90,00 | 43,81 | 27,11 16,77 | 5,05 0,74 | 0,07
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30
16 Konuenrpauus A, 110,00 | 53,54 | 33,13 20,50 | 6,17 0,91 | 0,08
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30
17 Konuentpanus A, 110,00 | 55,17 | 34,83 | 21,99 | 6,96 1,11 | 0,11
Mob/M’
Bpewms, mun 0 3 5 7 12 20 30
18 Konuenrpauus A, 110,00 | 56,85 | 36,62 | 23,58 | 7,85 1,35 | 0,15
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30
19 Konuenrpauus A, 110,00 | 58,59 | 38,49 | 25,29 | 8,85 1,65 | 0,20
Monb/M’
Bpewms, mun 0 3 5 7 12 20 30
20 KoHuenTpauus A, 110,00 | 60,37 | 40,47 | 27,13 | 9,98 2,01 |0,27
Mob/M’
Bpewms, mun 0 3 5 7 12 20 30
21 Konuenrpauus A, 110,00 | 62,21 |42,54|29,09 | 11,25 |2,46 | 0,37

MOJTB/M’




Oxonyanue TadJIULbI 5

Bpewms, mun 0 3 5 7 12 20 30
22 Konuenrpanus A, 110,00 | 64,10 | 44,72 | 31,20 | 12,69 | 3,01 | 0,50

Monb/M’

Bpewms, mun 0 3 5 7 12 20 30
23 Konuentpanus A, 110,00 | 63,05 | 42,51 30,12 | 11,09 | 2,00 | 0,37

MOJIB/M®

Bpewms, mun 0 3 5 7 12 20 30
24 Konuenrpanus A, 100,00 | 60,95 | 40,16 |27,82 | 10,08 | 1,67 | 0,32

MOJTB/M®

Bpewms, mun 0 3 5 7 12 20 30
25 Konuentpauus A, 100,00 | 59,54 |39,65|29,38 | 11,50 |2,04 | 0,26

MOJIB/M®

3agaua 4.
KoHcTaHTa cKOpOCTH peakiiuu pasioKeHUs: MaJOHOBOW KUCIIOTHI

pu Temreparype ¢, paBHa k; (Tabiu. 6), a mpu Temreparype ¢, oHa paBHa k,. UeMy
paBHA KOHCTAHTA CKOPOCTH 3TOM PEaKIUy TIPH TeMIepaType #;2°

Brimonuute neiictus:

1) 3anumute ypaBHeHue Appennyca B JuddepeHmanbHON U HHTETPaIbHOM

bopwme;

2) ompeaenuTe Mo MOJYICHHOMY YPaBHEHUIO 3HAYCHUE DHEPTUN aKTHBAINH
(Ea, xJIx/Mouib);
3) wucmoap3yiiTe HAWJICHHYIO BEIWUYMHY JUISI OMNpPEICICHHS KOHCTAHTHI

CKOpPOCTU PEaKIIUU NPU TEMIIEPATYPE f3.

Tabauna 6 - Kunernueckne 3KcnepuMeHTAIbHbIE TaHHbIE

Bapuantsi k1, MHH | t, °C ks, MHH | t, °C t3, °C
1 0,0684 154 0,0180 140 147
2 0,0624 153 0,0150 138 149
3 0,0516 151 0,0125 136 138
4 0,0420 149 0,0101 134 145
5 0,0360 147 0,0096 133 140
6 0,0300 145 0,0078 131 140
7 0,0250 143 0,0064 129 130
8 0,0220 142 0,0046 126 130

6
CrenaHoBckux, E. U. Xumuueckas KUHETWKA: pelIeHHE 3a1ay :

yueb.-meron. mocooue / E. WU.
CrenanoBckux, T. B. Bunorpanosa, JI. A. BpycHuipina ; [Hayd. pen. B. @. Mapkos] ; M-Bo Hayku u
BbIcHI. oOpazoBaHusi Poc. ®enepauuu, Ypan. denep. yH-r. — ExarepunOypr :
2019.— 176 c.

Uzn-Bo Ypan. yH-Ta,




OxkoHyaHue TadJULbl 6

9 0,0684 154 0,0150 138 142
10 0,0624 153 0,0101 134 140
11 0,0684 154 0,0180 140 145
12 0,0624 153 0,0150 138 142
13 0,0516 151 0,0125 136 142
14 0,0420 149 0,0101 134 138
15 0,0360 147 0,0096 133 142
16 0,0300 145 0,0078 131 142
17 0,0250 143 0,00064 129 132
18 0,0220 142 0,0046 126 132
19 0,0684 154 0,0150 138 140
20 0,0624 153 0,0101 134 144
21 0,0438 150 0,0213 140 145
22 0,0289 144 0,0070 130 137
23 0,0400 148 0,0118 135 141
24 0,0250 143 0,0125 136 139
25 0,0420 149 0,00064 129 140

3apaua 5.

Jlnst nyiekTposuTa, yKazaHHOTO B TalJl. 7, BBIYMCIWTE HWOHHYIO CHUJY
pacTBOopa M CpeJHMN HMOHHBIA KOIPPUIIMEHT aKTUBHOCTU B BOJHOM pacTBOpE

KOHIICHTpAIUU 71, MOJIB/KT Tipu 298 K.

Taoauna 7 - laHHble JJIsl pacyeTa HOHHOI CHJIbI PacTBOpa H CpelHero HOHHOIO
KO3 PpuunenTa akTHBHOCTH

Bapuantsbl DJeKTPOJUTHI | M, MOJbL/KT | BapuaHThl DNEKTPOJIMTHI | 1, MOJIb/KT
1 AICl; 1-107 14 FeCl, 1-107
2 CaCl, 1-107 15 Cry(SOy4)3 5-107"
3 MgCl, 5-107° 16 LaBrs; 1-107°
4 LaCl; 1-107 17 CuCl, 1-10°
5 KsFe(CN)g 5-107 18 LaCls 5-107"
6 SnCl, 1-107 19 CaCl, 1-107
7 Na, SO, 1-107 20 Cry(SOy); 1-107
8 Pb(NO3), 1-107 21 Al(CIO3); 1-10°
9 Al(ClO3); 1-107° 22 Fe(NOs); 1-10°
10 BaCl, 1-107 23 K>SO, 1-107"
11 BaCl, 1-107 24 FeCls 5-107"
12 K4Fe(CN)s 5-107 25 LaCls 1-107°
13 Aly(SO4)3 1-10™" - - -

7 CrenaHoBckux, E. WM. HoHHble cucTembl: pelieHue 3amad :

yueb.-meron. mocobwe / E. W.

CrenanoBckux, T. B. Bunorpanosa, JI. A. bpycHunbiHa; [Hayyd. pen. B. ®@. Mapkog] ; M-Bo obpa3oBaHue
u Hayku Poc. ®denepanuu, Ypan. dpenep. yH-T. — ExarepunOypr : M3a-so Ypai. yH-ta, 2018. — 220 c.
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3agaua 6.

IIpu 298 K HailTu 3HAYEHHWE CTAHJAPTHOW DJIEKTPOABWKYLICH CHJIBI
TaJIbBAHUYECKOTO DJIEMEHTA, NPUBEICHHOTO B Ta0J. §, 1O TEpMOJAMHAMUYECKUM
JJAaHHBIM W CpPaBHUTH NOJNydeHHOEe 3HadeHue ¢ OJIC, BBIYMCICHHOW uyepes
CTaHIapTHBIE DJIEKTPOJIHBIE IIOTEHIUAIIBI.

1. Hanmmcare ypaBHEHMs peakuMii, NPOTEKAIONIMX HA DJIEKTpoAax
raJIbBAHUYECKOTO 3JIEMEHTA;

2. Hanucatp ypaBHEHHE TOKOOOpA3yIOUIEH peakinu;

3. 3anmcarp ypaBuenne Heprera 11t 9Toit peakiuu u paccuntats DJICE.

Tabauna 8 - Jlannble A5 pacdera 3JeKTPOABHKYHICH CHJIBI TaJbBaHHYECKOIO
3JIeMEHTA

BapuanTsi CxeMbl raJibBAHHY€CKOI0 3JIeMEHTa
1 Ag, AgBrtB | KBr (a = 1,0 mons/n) | Hg:Brot, Hg | Ag
2 Ag | Pt, Hy | HCI (a = 1,0 monn/n) | AgCltB, Ag
3 Pb, PbCl,te | HCI (@ = 1,0 mons/n) | Hp, Pt| Pb
4 Pb, PbCly1B | CuCl; (@ = 1,0 Mmons/n) | Cu | Pb
5 Zn | ZnCl; (a = 1,0 mons/n) | AgCltB, Ag| Zn
6 Pb| Cd | CdSOy4 (a = 1,0 mons/m) | PbSO4TB | Pb
7 Pb, PbSO41B | CuSOy4 (a = 1,0 moaw/n) | Cu | Pb
8 Pb, PbSO41B | K2SO4 (a = 1,0 monw/n) | HgSO41B, Hg | Pb
9 Pb, PbClytB | KCI (a = 1,0 monw/n) | Hg,Clote, Hg | Pb
10 Pb, PbBr,tB | KBr (a = 1,0 mons/n) | AgBrtB, Ag | Pb
11 Ag|Pb, PbClytB | HCI (a = 1,0 moas/n) | AgClTB, Ag
12 Ag | Pt, Hy | HCI (a = 1,0 monn/n) | HgClyte, Hg | Ag
13 Pb| Zn | ZnSOs4 (a = 1,0 monw/m) | PbSO4TB | Pb
14 Pb| Fe | FeSO4 (a = 1,0 monb/n) | PbSO41B | Pb
15 Fe | FeCl, (a = 1,0 monw/n) | AgClTB, Ag| Fe
16 Cd | CdCl; (a = 1,0 monb/n) | AgCltB, Ag| Cd
17 Cd | CdCl; (a = 1,0 monb/n) | PbCl,TB, Pb| Cd
18 Zn | ZnCl; (a = 1,0 mons/n) | PbClyTB, Pb | Zn
19 Fe | FeCl, (a = 1,0 moaw/n) | PbCl,1B, Pb | Fe
20 Ag|Pb, PbCl,18 | KCI (a = 1,0 monw/n) | AgClTe, Ag
21 Fe | FeCl, (a = 1,0 moan/n) | PbCl,TB, Pb| Fe
22 Zn | ZnCl; (a = 1,0 mons/n) | AgCltB, Ag| Zn
23 Fe | FeSO4 (a = 0,1 monb/n) | PbSO41B | Pb| Fe
24 Pb, PbCly1B | HCI (@ = 0,1 mMons/n) | Hy, Pt | Pb
25 Zn | ZnCl, (a = 0,1 mons/n) | AgCltB, Ag| Zn

8 CrenanoBckux, E. WM. HoHHble cucTembl: pelneHue 3amad : ydeO.-meron. mocodwe / E. WU.
CrenanoBckux, T. B. Bunorpagosa, JI. A. bpycHuusina ; [Hayuy. pen. B. ®. Mapkos] ; M-Bo
oOpazoBanue U Hayku Poc. ®enepaumu, Ypan. denep. yH-T. — ExarepunOypr : M3n-Bo Ypai. yH-Ta,
2018. — 220 c.
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3anaua 7.

Hcnonb3ysl laHHbIE 1O 3aBUCUMOCTH YJIEIBHOTO CONPOTUBIEHUS 1, OM-M
BOJIHBIX PacTBOPOB BellecTB A U B 0T MOJIApHOI KOHUEHTpAllUK 3KBHUBAJIEHTOB
C. (Tab1. 9 - 11) BBIMOTHUTH ACHCTBUS :

1) mnoctpouTh TrpapuKd 3aBUCUMOCTH YJEIBHOW & U  MOJISIPHOM
(3KBUBAJECHTHOW) JJIEKTPUYECKOH TMPOBOJUMOCTH A pacTBopoB A u B ot
KOHIeHTpanuu C,y.

2) paccuuTaTh KOHCTAHTHI JiccoliManuu A u B U npoBepuTh, MOAUUHSAIOTCS
JIM pacTBOPHI BellecTB A 1 B B BoJie 3akoHY pa3BeeHus OcTBaibaa.

3) ompenenuthb Juisl BemecTB A U B 1Mo JaHHBIM 3aBHUCHUMOCTH MOJISIPHOM
(PKBUBAJICHTHOM) AJEKTPUYECKONH MpoBOoAUMOCTU A 0T KoHieHTpamuu C,y
MOJIIPHYIO AJIEKTPUUYECKYIO MPOBOJAMMOCTh MPU OECKOHEYHOM pa3BEJCHUUN Ao U
COMOCTABUTh PE3YIbTAT CO CIPABOUHBIMH 3HAYCHHSIMH', PACCUMTAHHBIME 110
NPENEIBHBIM MOJIAPHBIM  AJIEKTPUYECKUM TPOBOJUMOCTSM COOTBETCTBYIOIIUX
MOHOB.

Tabauna 9 - Cnucok BewecTB AJs pa3HbIX BADHAHTOB

BapnanTsl BemectBa Bapunantsl BemecTBa

A B A B
1 HCN HC1 14 HCN HNO;3
2 HNO; HI 15 HNO, KIO3
3 HOCI HNO;3 16 HOCI NaBrOs;
4 HCOOH HIO3 17 NH4OH CH3;COOK
5 CH3;COOH NaBrO; 18 HCN HI
6 (CHs3)2AsO-OH KCNS 19 HNO, HNO;3
7 CsHsOH KBrOs 20 HOCI HIO;
8 CsHsCOOH CH3COONa 21 HCOOH NaBrOs;
9 CH3;COOH KCNS 22 HCOOH KCNS
10 (CHj3),AsO-OH KBrO; 23 CH;COOH HC1
11 C6H50H CH3COONa 24 C6H50H KBI’O3
12 CsHsCOOH CH;COOK 25 CsHsCOOH HI
13 NH4OH HC1 -

? SApraesa, B. A. ®usznyeckas XUMUsi: BONPOCHl 1 MHOTOBapHaHTHBIC 33/1a4H : ydeOHoe nmocodue / B. A.
Slpraesa ; [Hayu. pen. JI. M. Uekmapesa]. - Xabaposck : M3a-Bo Tuxookean. roc. yu-ta, 2017. - 110 c.

0 Kparkwii cnipaBouHHK Qu3uKo-XxuMHudeckux BesuunH / [lox pen. A.A. Panens, A.M. [ToHomapeBoii. -
CII6.: MiBan ®enopos, 2002 - 239 c.

11




Ta6auna 10 - YaeabHble CONPOTHBIECHHS BENIECTB PA3JIHYHbIX KOHIEHTpanuii

YaeabHoe conpoTuBJIeHHE p, OM-M

Konuen- - am = - )
« — o )
Tpanust z S O = S 2 =) Qo g
Cam g Z @] o @) & s m"’ Ql)n mﬂ'
KMOJIB/M® = = é’ = = <o = z
Q 8 @)

p—
W
p—

0,100 |[3,10-10° | 432 | 927 | 6,06 | 196 3,1110° | 975 | 2,55

0,050 | 4.37-10°| 5,70 | 1390 | 891 | 27.6 | 180 | 10.8-10° | 14,10 | 10,30
0,030 |5.8410°| 7,50 | 1810 | 10,30 | 34.8 | 235 | 14.5.10° | 18,50 | 14,50
0,010 | 10,1-10° | 13,40 | 3120 | 1820 | 61,0 | 402 | 23.5.10° | 31,40 | 25.80
0,005 | 14.3-10° | 20,40 | 4560 | 25,90 | 87,0 | 582 | 32.7-10° | 48,80 | 100,00
0,003 |18.3-10° | 26,80 | 5560 | 35,80 | 103,0 | 796 | 41,5-10° | 57,90 | 143,00
0,001 |31.9-10° | 52,70 | 10000 | 68,50 | 185,0 | 1310 | 74.6-10° | 10,40 | 251,00

Tabauna 11 - YaejbHble CONPOTHBJICHHS BeIIECTB Pa3JIHYHbIX KOHIEHTpauuii

YaeasHoe conpoTusieHne p, Om-m

Konuen- 2 >
Tpanus - - o} i =)
P c - =) o 9 % 9 8 @)
Cis = = Z E‘ ch @] =) &) L%
KMOJIb/M® = Z M = = an
) Q

0,100 0,256 | 0,2542 | 0,261 | 0,360 | 1,17 | 0,832 | 0,982 1,37 | 1,035
0,050 0,501 | 0,5000 | 0,514 | 0,645 | 2,21 | 1,600 1,780 2,60 | 1,970
0,020 1,230 | 1,2200 | 1,245 | 1,455 | 5,24 | 3,810 | 4,240 6,18 | 4,730
0,010 2,430 | 2,4300 | 2,470 | 2,780 | 10,20 | 7,460 8,250 12,00 | 9,220
0,005 4,820 | 4,8200 | 4,900 | 5,310 | 21,00 | 14,500 | 16,300 | 23,40 | 18,200
0,002 11,900 | 12,100 | 12,100 | 13,200 | 48,60 | 36,000 | 40,000 | 57,00 | 44,500
0,001 27,700 | 23,8000 | 24,200 | 26,000 | 95,20 | 71,400 | 79,200 | 113,00 | 87,600

3agaua 8.
Peumth 3ajady’’ Ha 3aKOH paclpejieleHds M ero NpaKTHUECKOe
MPUMEHEHHE: SKCTPArpOBAaHUE BEIIECTB U3 PACTBOPOB (Tadu. 12).

Ta6auna 12 - 3anayu Ha 3aK0H pacnpeeieHust

BapnanTsl YcaoBus 3agaq

1 Bbruuciuth ko3 QULMEHT pacrnpeseseHusi XMHOHa MeXay 3(hUupoM U BOJAOM
mpu 19,5 °C, ecnu KOHUEHTpaluu XMHOHa (MoJib/) B Boje paBubl 0,002915 u
0,008415, a B apupe, coorBetcTBeHHO, 0,00893 1 0,02714.

1 SApraesa, B. A. ®uznueckas XUMUsi: BONPOCHl I MHOTOBapHaHTHBIC 3aauu : yueOHoe nmocooue / B. A.
Slpraesa ; [Hayu. pen. JI. . YUekmapesa]. - XabapoBck : M3a-Bo TuxookeaH. roc. yH-ta, 2017. - 110 c.
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[Tponomxenne Tabauip 12

Koaddunment pacnpenenenus iioga MeKIy YeTHIPEXXJIOPUCTHIM YIIIEPOIOM H
Boo# npu 25 °C pasen 85,47. Kakoli 00beM HETHIPEXXJOPUCTOrO Yrieposaa
HEOOXO/IMMO B3sITh, YTOObI OJJHOKPATHBIM SKCTparupoBaHueM u3Bieub U3 0,5 1
BOAHOTO pacTBopa: a) 99,9; 6) 99,0; B) 90,0 % iiona?

Koadduuuent pacnpenenenus idona Mexay aMUIOBbIM CHOMPTOM W BOJAOM
Ceunpr /Coona ipu 25 °C pasen 230. BbluMciuTh KOHLEHTpauuio Hoaa B
aMHUJIOBOM CITUPTE, €CJIM pPaBHOBECHAs KOHIIEHTpalMs Woja B BOJHOM CJIOE€
pasHa 0,2 r.

Koa¢ppuument pacnpenenenus ioaa MexIy aMHUIOBBIM CIHUPTOM W BOJOH
Cenpt/Crona ipu 25 °C paBen 230. BpluuciauTh pacTBOPUMOCTb iHoja B
aMUJIOBOM CIIHPTE, €CJM pacTBOPUMOCTh Hoaa B Boae npu 25 °C pasha 0,340
/1.

Koadpuuuent pacnpeaeneHus ioga Mexay YEThIPEXXJIOPUCTLIM YTIIEPOJOM U
BOfIoM paBeH 85,47. BblUMCIUTL KOHLIEHTpALMIO KOAa B BOjE, €ClIM TOcje
B30aNTHIBAHMSI PACTBOpPA C YETHIPEXXJIOPUCTHIM YIIIEPOJOM KOHIIEHTpALUs
tioga B citoe CCly crana 0,1088 moib/i.

Koadduuuent pacnpenenenus idona Mexay aMUIOBbIM CHOMPTOM W BOJAOM
paen 230. BsGanteiBaior | 1 Bomel ¢ 400 cM’ aMHIOBOro CriMpTa,
colepxalMMu 2,5 1 foaa. BelUMCAMTH KOMMYECTBO ioja, mepeuieiiero B
BOJIHBIA PacTBOp.

Koadduument pacnpenenseHnuss OSTUIOBOTO CHHUPTa MEXKAY BOJOW W
YEeTBHIPEXXJIOPUCThIM  yriaepoaoM mnpu 25 °C pasen 41,8. Onpenenutsb
KOHLEHTPALMIO CMHUpTAa B YETBIPEXXJOPUCTOM YIjepoie Npu TOW iKe
TemIeparype, eciii paBHOBECHas KOHIeHTpalus crupta B Boje: a) 0,406
Mouib/i1; 6) 1,477 mMonb/1.

BBIYHCINTh KOHLEHTPALMIO Hofa B Boae (MOb/), ecian 250 cM> aMHIIOBOro
cnupta, coaepxkawero 10 r/n iona, B30onTate ¢ 1 1 Boabl. KoadduumeHt
pacnpesiefieHus oja MeK1y aMUIIOBBIM CITUPTOM U BOJIoi paBeH 230.

[Tpu 25 °C pactBop, comepxkamuii 10,53 1/1 (eHONa B aMUIOBOM CHHUPTE,
HaXOIUTCS B PAaBHOBECHM C BOJHBIM pacTBOpoM, cozaepxkamum 0,658 r/n
¢denona. Kakoe xonmuectBo ¢eHona Oyzaer axkcrparupoano u3 0,500 1 0,4 M
BOJIHOIO pacTBOpa JABYKPAaTHbIM W3BJ€YEHHEM (PEHOJa aMUJIOBBIM CIUPTOM?
(Jlns kaxmoit sketpakiuuu oepetcs 0,1 1 aMUIOBOTO cniupTa).

10

Tpu 15 °C BoaHblit pacTBOp siHTapHO#H KucnoThl (0,7 /100 cM’) HaxoauTCs B
paBHOBecHH ¢ S(UPHBIM PAcTBOpPOM siHTapHOM Kuerotel (0,13 /100 cn’).
OnpenenuTh KOHLUEHTPALMIO SHTAPHOW KHUCIOTHL B 3(UpPHOM pacTBoOpe,
HaXOJSLIEMCSl B PABHOBECUM C BOJHBIM PacTBOPOM (KOHLIEHTPALMsl KUCIIOTHI B
BoJie paBHa 0,2 MOJB/1).

11

Koadduuuent pacnpenenenus ioaa Mexay cepoyriepoioM U BOJOH paBeH
588,2. Bonnsiii pactBop, coaepkauiuii 0,2 r/n fioga, B3d6ontanu ¢ 60 oM’
cepoyriaepoja. OnpeaenuTs CTeneHb u3BieueHus ionaa (%o) Mpy OJHOKPATHOM
u3BIeUeHUN 60 CM° CepOYTIIepOaa 1 MPH TPEXKPATHOM B30aNTHIBAHUN
nopipsivi 110 20 cM® cepoyrieposa. Mo MMeeT OHHAKOBYIO MOJIEKY IAPHYIO
Maccy B BOJAE U CEpOYIIIEpOe.
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[Tponomxenne Tabauip 12

12

Koadduument pacnpeneneHuss HOPMaIbHOW MACHSHOW KHCIOTBI MEXKIY
xsopodopmom u Boaoit Cepcis/Crzo paBen 0,52 mpu 25 °C. Kakoe Koau4decTBo
MACIISIHON KHMCIOTBI MOXHO M3Bieub u3 100 cm® 0,5 M pacTBOpa MacJISHOH
KHCJIOThI B XJIOPOo(OpMe TIPU BCTPSIXUBAHUU €r0 OZHOKPAaTHO co 100 cM® Boabl
¥ [PH YeTHIPEXKPAT- HOM BCTPAXUBAHMHM, UCMONB3YS KaXKIblil pa3 mo 25 cm’
BOJBI?

13

Koaddumment pacnpenenenns MOJOYHON KUCIOTHI MEXKIY XJI0pOPOPMOM U
Bos10# Ccycis /Cro mipu 25 °C pasen 0,0203. Kakoe Konu4ecTBO MOJIOYHOM
KHCIIOTHI MOKHO H3BIedb 3 100 cv® 0,8 M pacTBOpa MOJIOUHOM KMCIIOTHI B
xsopodpopme 100 em® Bozer?

14

B 1 n pactBopa xsnopuaa prytu (1) B 6enzone coaepxkutcs 0,5 r HgCl,.
CKOJIbKO 3KCTparupoBaHuii HEOOXOJMMO ciesiaTh BOOM nopuusimMu no 20 oM,
YTOOBI OCTATOK COJIM B UCXOJTHOM pacTBOpe cocTasisii 1 % oT
nepBoHavdasibHOTO KonmuecTBa? Koadduiment pacnpenenenus xaopuaa pTyT
(IT) mexxy 6enzosiom u Bogo# npu 25 °C Ceespe /Crno paen 0,084,

15

[lpn pacnpeneneHuy SHTApHOW KHUCIOTHI MEXIY BOAOH W 3dupom Obuin
MOJTyYEHBI CIIEIYIONINe aHHble: KOHIEHTpalus K1ucaoTel (r/10 cM’) B BOHOM
pactBope 0,121 u 0,07, a B adupe coorBercTBeHHOo 0,022 1 0,0128. ITokazaTh,
4yTO Ui SHTApHOW KMCIOThl WM pacTBopuTesell 3upa W BOJblI CrpaBeasIMB
3aKOH pacrnpejienieHus B ero npocreiiiueit popme.

16

[Tpu pacnpenenennu GpeHosa MeKIY BOJOH 1 OEH30JI0M ObIJIM MOJTYYEHBI
ClIeyIONINe AaHHbIE:

Cy, (B BOmE), KMOJTB/M e 0,0316 0,123 0,327 0,750

C, (B GeH3o0I1€), KMOJIB/M’ 0,077 0,159 0,253 0,390
Brruucnuth cpenHee 3HadeHue koduimenta pacnpenenenus K u nokasaress
CTEMEHW N B YpaBHEHWH 3aKOHA pacrpeeeHus.

17

Koadduuuent pacnpenenenus doaa Mex1y YeThIPEXXJIOPUCTHIM YIIIEPOJOM U
BOJ10i paBeH 85,47. OnpenenuTs paBHOBECHYIO KOHIIEHTPAIMIO 0/1a B BOAHOM
cnoe, eciu 1 71 Bogel B3GONTATH ¢ 200 CM® pacTBOpa io/1a B HETBIPEXXIJIOPUCTOM
yraepoge, coaepxaiiem 10 r/n ona. Hon B BOZIE M YETBIPEXXJIOPUCTOM
yriaepoJe UMEeT OJIMHAKOBYIO MOJIEKYJIIPHYIO Maccy.

18

1 n BomHoro pactBopa couepxkutcsi 0,15 r #Honma. Kakoa Oyaer creneHb
W3BJIeUeHHs HOJa U3 JAaHHOrO pacTBopa 40 cM’ YeTHIPEXXJIOPHCTOrO Yrilepoa:
a) MpY OJHOKPATHOM HM3BJIEHYEHUU BCEM KOJWUYECTBOM pacTBOpUTENs; 0) mpu
YEeTBIPEXKpaTHOM M3BJI€UeHUH mnopuusMu no 10 eM>? Koaddument
pacnpesienieHusi HoJa MEXIy YEeThIPEXXJIOPUCTHIM YIJIEpPOJOM M BOJOW paBeH
85.,47.

19

Tpu 15 °C BoaHslit pacTBOp sHTapHO#M KucioTkl (1,21 r B 100 cM’) HaX0OAUTCS
B PaBHOBECHUU C d(PUPHBIM PacTBOPOM siHTapHOU kuciaotel (0,22 r B 100 CM3).
OnpenenuTb KOHLIEHTPAIMIO SHTAPHOM KUCIIOTHI B 3¢upHOM cioe (1/100 M),
KOTOpBIM HaXOAWTCS B paBHOBeCHMHM ¢ ee BOJIHbIM pactBopoMm (0,484 r B 100
em). Jluccoupanmeit SHTApPHOM KUCJIOThI B 000MX pacTBOpax rnpeHeOpeuyb.
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[Tponomxenne Tabauip 12

20

BbruuciuTh, CKoMbKO (eHona MOKHO H3Bjieub u3 500 em® 0,4 M BOHOTO
pactBopa (eHosa mpu B30aNThIBaHUM €ro JBaxael co 100 CM° aMHJIOBOTO
cnupTa, ecau npu 25 °C pactBop, coaepxauuii 10,53 r/n ¢eHona B aMUiIoBoM
COMpTE, HAXOJUTCS B PABHOBECHM C BOJAHBIM PACTBOPOM, KOHLIEHTpaLMs
kotoporo C; = 0,658 r/n ¢eHona.

21

[Ipu pacnpeneneHun yKCyCHOM KUCIOTbI MEKAY YEThIPEXXIOPUCTHIM
yIJ1epoJOM M BOAOH OBbIIIM MOJYYEHBI CeyoUMe €€ KOHUEHTPALMK:

Ci(CCly), /M. 292 3,63 725 10,7 14,1

C2(H20), r/n........... 48,7 542 764 93,0 107,0

VKcycHas KuC/IOTa B BOJHOM PAacTBOPE MMEET HOPMAJIBHYIO MOJIEKYJSPHYIO
maccy. BbiBecTH MaTeMaTMUECKOE BbIpaXKEHHWE 3aKOHA pachpeie/eHus s
JAHHOW CHCTeMbl M ONpeAeSuTh TIpapuUyecKMM CHOCOOOM  3HAuYeHMs
koaduumenta pacnpeneneHuss K M mnokaszarens cTeneHd n B ypaBHEHUH
3aKOHa pacrpeesieHusl.

22

[Tpu pacnpeneneHny caauiMIOBON KUCIOTHI MEX Ly OSH30JI0M M BOJIOW npy 25
°C ObLIM MOJYYEHbI CJEAYIOIINE JaHHbIE:

C1| MOJB/Mavereerveannn. 0,0163  0,0940 0,210 0,558 0,912

Cy, MOMB/ M. 0,0184 0,0977 0,329 1,650 4,340

C; - KOHIIEHTpAIHs CATUIMIIOBOM KMCIOTHI B BOJHOM CJIOE;

C, - ee KOHUEHTpaUUs B OEH30JIbHOM CJIOE.

Haiitu rpaduieckum crocobom 3HaueHus koddduimenrta pacnpenenenus K u
nokasareJisi CTETIeH! N B YpaBHEHUH 3aKOHA pacIipeieiCHHs.

23

Pacnpenenenne wuoma mexay CCly w Bojgod mpu 25 °C ompenensercs
cinenyrouumu  aanHbiMu. B CCly koHuentpauuu (mr/i) pasubl 0,004412;
0,006966; 0,01088; 0,0256, a B BOme coorBerctBeHHO — 0,0000516;
0,0000818; 0,0001276; 0,0001276. Cxonbko MuauautpoB CCly HeoOXxonumo
B35iTb, YTOOBI OJHUM OJKCTparupoBaHuem uzpiedb u3 100 Ma BojgHOro
pactBopa: a) 90 %, 6) 99,9 % pacTBOpeHHOrO Hoa.

24

KoHuenTpanuu siHTapHo#t KUcioThl (/1) B Boje paBHbI 43,4; 43.8; 47,4, a B
a¢upe coorBetcTBeHHO — 7,1; 7,4; 7,9. [Tokazate, 4To 1 SHTAPHOU KUCIOTHI
W YKa3aHHbBIX pacTBOPUTEJICH NMPUMEHUM 3aKOH pacrpejaeseHus B npocTeiieii
ero ¢opme.

25

Kakoe konuuecTBO Homa octanercss B 1 71 BOJHOrO pacTBOpa, KOTOPbIH Obld
HaceieH npu 18 °C, mocne B3OanteiBanus ¢ 100 oM’ cepoyrinepona CS,?
PactBopumocts iioma mpu 18 °C B Bome 0,28 r1/1. Koadpduument
pacnpejeneHus ifoaa Mexay cepoyriepoaom U Boaoit 590.
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3axaua 9.
Jlana nuarpaMma KUTNIEHUS JIBYXKOMITOHEHTHOM JKUJIKOM CHCTEMBI .

1) HazoBUTE AMarpamMmy (YKaKUTE TUI CUCTEMBI);

2) Jlns purypaTUBHBIX Touek 1, 2, 3, 4 yKa)kuTe 4UCIO KOMIIOHEHTOB, YUCIIO

(a3 (ykazaTh, Kakue);

3) paccumraiite 1o mpaBwiy (a3 ['mbOca uymcio creneHeil CcBOOOBI

(BapMaHTHOCTh) CUCTEMBI B TOUKax 1, 2, 3, 4.
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SApraesa, B. A. ®uznyeckas XUMUsi: BONPOCHl 1 MHOTOBapHaHTHBIC 33/1a4M : ydeOHoe nmocodue / B. A.
Slpraesa ; [Hayu. pen. JI. . YUekmapesa]. - XabapoBck : M3a-Bo TuxookeaH. roc. yH-ta, 2017. - 110 c.
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Bapmant 17
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3agaua 10.

JlJis IpUrOTOBJIEHUSI pacTBOpa UCIIOJIH30BAIM PACTBOPUTEIN A U BEIECTBO
C, B3aB ux B kosmuectBax B um JI (taba. 13), COOTBETCTBEHHO . Bprumcimre
KOJUIMTATUBHBIE CBOMCTBA MOJYYEHHOTO PacTBOpA!

1) noHM>KEeHUE TEMITEpaTypPhl 3aMep3aHus;

2) MOBBILIEHUE TEMITEPATYPhI KUTICHUS;

3) ocmoThyeckoe  JaBiieHHE.  3HAUEHUs ~ KPUOCKONMMYECKOH U
6y THOCKOIITYECKON KOHCTAHT PACTBOPHTEIIS B3SITh M3 CIPABOYHHKA' .

"’ KonnuratupHbie CBOMCTBA pacTBOPOB: MeToaMuecK e YKa3aHUs JUTsl CAMOCTOSTENBHOM paGoThl
CTYJZICHTOB TIEPBOTO Kypca BeeX crniennanbHocTel 1 gpopm obydenus. / Coct. T.B. 'om3za. — XabapoBck:
XI'TY, U3n-Bo XI'TY. 2005 —20 c.

1 Kparkwii cnipaBouHHK (Qu3uko-xumudeckux BenuunH / [lox pen. A.A. Panens, A.M. [loHomapeBoii. -
CII6.: MiBan ®enopos, 2002 - 239 c.
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Tabauna 13 - JlaHHble AJ1s1 pacyeTa KOJUINTaTHBHBIX CBOHCTB PacTBOPOB

Bapuantsl A B (00béM nim C J (koan4uecTBO
(pacTBOpHTEJB) Macca (pacTBOpeHHOE | pPacTBOPEHHOIO
pacTBopuTeJIsi) BeIllEeCTBO) BelllecTBa)
1 H,0 2 v’ CH1206 0,09 kr
2 H,O 3 kr CH;OH 19.2r
3 H,O 100 cm’ CH;CONH, 11,81
4 H,O 1,5 nam° (NH,),CO 0,054 kr
5 H,O 800 cm’ C3;Hs5(OH); 36,81
6 HzO 2 Xr C12H22011 136,8 r
7 CS2 250r C10H160 30,4 r
8 CS, 0,2 xr C,HsOH 921
9 CS, 400 r CsHe 31,21
10 C,H50C,Hs 0,5 kr C5;H5(OH); 37t
11 CCly 200r Cs;Hs(OH); 921
12 CCly 500r CeHsg 0,2 mMoJIb
13 CHCl; 0,4 kr CH;0H 6,41
14 CHCl; 100 r CH;C(=0)CH; 5,81
15 CHC13 4 kr C6H6 15,6 r
16 CgHe 0,2 xr S 3,2r
17 CeHs 500 CioHi60 304r
18 C6H6 0,1 Kr C3H5(OH)3 4,6 T
19 CsHg 0,8 kr CH;COOH 0,2 MoJIb
20 CsHs 1,5 xr CH;C(=0O)CH3; 1741
21 C2H5OH 2 KT C6H1206 144 r
22 C2H5OH 200r C6H5NH2 9,3 r
23 C,HsOH 0,25 xr HC(=0O)H 9r
24 C,HsOH 300r (NH>),CO 0,018 kr
25 C2H5OH 1,5 Kr C6H6 46,8 r

Jpyrue (popMbl TEKyLIEero KOHTPOJIA

Texymuii KOHTpOJIb B IMpolLecce M3YYEHUs TUCHUILUIMHBL «Dusndeckas
XUMHSD» OCYIIECTBIISETCS MIOCPEACTBOM CIEAYIOMUX POpM:

- peweHue 3aga4y M MUX OOCYXKIEHHE C TOYKH
(GopMyIMpPOBaTH BHIBOJIBL;

- BBIIIOJIHCHUC KOHTpOJ'IBHOfI pa6OTBI

PE3yJIbTaTOB B BUJIC CO6CCC,Z[OBaHI/I}I;
- YUCT NOCCIIaCMOCTH JICKLIMM 1 aKTUBHOCTH Ha IMPAKTUYCCKUX 3aHATUAX.
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dDopmMa NPOMEeKYTOYHOI'0 KOHTPOJISI
3auer

Hepeqeﬂb INPHMEPHBIX BONIPOCOB AJIfl MOATOTOBKH K 3a49€Ty

(TEOPETUYECKUE BOITPOCHI JIJII KOHTPOJIbHOM PABOTHI)

1. IIpenmeT uccienoBanusi GU3NYECKON XUMUH, €€ 33/1a4l U METO/IBI.

2. Tepmoxumus. 3akoH ['ecca u ero ciaeacTBusl.

3. 3aKOHBI TEPMOJAMHAMUKH U UX MPAKTUYECKOE IIPUMEHEHUE.

4. TepmoaHaMH4YECKHE TMOTEHIMANBl. Pacuer »sHTambNuu, 3SHTPOINH,
cB0OOAHOM sHEeprum ['n60ca, cBo00AHOM 3HEeprun [ enbMrolibLa.

5. ®azoBeiec paBHOBecus. lloHsTust ¢a3pl, KOMIIOHEHTa, COCTABJISIOIINX
cuctemsl. [IpaBuio ¢a3 I'ub6ca.

6. BumsHue TemmepaTypbl Ha BEJIWYHMHY KOHCTaHTBl XHUMHYECKOIO
paBHOBeCHs. YpaBHEHUE U30X0PbI U N300apbl XUMUUECKON pPEaKIUU.

7. XWMHMYECKOE PABHOBECHE M €ro KOJWYECTBECHHAA XapaKTEPUCTUKA.
ITpunnun Jle [larense — bpayHa.

8. 3akon aeitcTByrommx macc. [IpumeHeHnne 3akoHa JEHCTBYIOIMUX MacC K
IeTepOreHHBIM CUCTEMaM.

9. PactBopbl u ux kiaccudpukanus. MpeanbHble, peajabHbIE, MPEIEIBHO
pa3z0aBJICHHBIE, HACHIIICHHBIE PACTBOPHI.

10. XrMu4ueckuii TOTCHIMAN U ITAPLUUATIBHBIEC MOJIBHBIC BEJIMUMHBL.

11. 3aKkOHOMEPHOCTH NABJICHUA I1apa KOMIIOHEHTA HaJ pacTBOPOM. 3aKOHBI
I'enpu, JlansTona, Payns.

12. PeanbHble pacTBOPBI, AKTUBHOCTh U KOA(POUIIMEHT aKTUBHOCTH.

13. TmarpamMmsl pacTBOp — nap. B3anmHas pacTBOPUMOCTB KUIAKOCTEH.

14. Tleperonka: npocras 1 ppakuuonHas. [leperonka ¢ BOASHBIM M1apoOM.

15. AzeorponHblie cmecH. 3akoHbl KoHOBasoBa.

16. OcmoTuyeckoe JlaBieHue pacTBopoB. 3akoH Baut-I"odda.

17. U3meneHune TeMiiepatypsl 3aMep3aHus pacTBOpoB. Kprockonus.

18. 3meHeHune TeMiiepatypbl KUIIEHUS! pACTBOPOB. DOYILIMOCKOIIHUS.

19. PaBHOBecue B cucTeMax nap = KHJAKOCTh, map = TBepjioe Teno. Ooiee
YCJIOBHE PAaBHOBECHS B T€TEPOr€HHBIX CHCTEMAX.

20. Iopsimok peaknyu U METOJIBI €10 onpeencHus. MoJIeKyJIapHOCTb.

21. CKOpOCTh U KOHCTaHTa CKOPOCTU XMMHUECKON PEAKIUHU.

22. Kunernueckre 3aKOHOMEPHOCTH PEAKIUIA TIEPBOTO, BTOPOTO U TPETHETO
MOPSIKOB.

23. Biusinue teMiepatypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

24. DHeprus akTUBallUU. Y paBHEHHE AppeHuyca.
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25. Teopust akTUBHBIX CTOJKHOBEHHIA.

26. Teopust aKTUBUPOBAHHOI'O KOMILIEKCA.

27. ®oroxumus. 3aKoH POTOXUMUYECKOIN SKBUBAJICHTHOCTH.

28. 3aKOHOMEPHOCTH TOMOTEHHOI'O KaTaJIn3a.

29. I'eTeporeHHsblil KaTaius.

30. Teoprs aKTUBUPOBAHHOT'O KOMILIEKCA.

31. DIEKTpOAUTHI, UX BUBI.

32. Teopuu »saekTposvTUUECcKO jucconuanuu Appenuyca u JleOas-
XIOKKEJIs.

33. DIEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB. Y J€IbHAS U MOJISIpPHAA
AJIEKTPONPOBOJUMOCTD.

34. Konnykromerpusi. DKCIEPUMEHTAIILHOE U3MEPEHUE
AJIEKTPONPOBOJHOCTH.

35. IIoABMKHOCTB, CKOPOCTH JIBUKEHUS HOHOB, YHCIIA MIEPEHOCA.

36. Turbl 2J€KTPOIOB U 00JIaCTU UX IPUMEHEHUSI.

37. DNeKTpOAHbIE IOTEHIIAAIBI U AJIEKTPOJABUKYIIUE CUJITBI.

38. I'anpBanmyeckuii anemenT Jlanmsisg-Skoou.

39. KoHleHTpallOHHBIE [IETU, UX TUIIBL.

40. CranmapTHbIE JIEKTPOJHBIE IOTEHIMANBL. Y paBHeHUE HepHcTa.

41. JlucriepcHbIe CUCTEMBI 1 MX KJIaCCU(DUKAIIHH.

42. AncopOuus ra3oB U )KUJKOCTENH Ha TBEP/IBIX MOBEPXHOCTSX.
duznyeckas 1 XMMUYECKas aacopOLus.

43. AHanu3 u30Tepmbl ajcopbuuu JleHrmropa.

44. TIoBepXHOCTHO-AaKTUBHBIE U NHAKTUBHBIE BEIIIECTBA.

45. ITonumouieKysipHas aacopOuus.

46. MeTobl MOTYyYEHUS KOJUIOUAHBIX CUCTEM.

47. MeTonbl OYMCTKHU KOJUIOMJIHBIX CUCTEM.

48. [IpeameT KOUIONHON XUMHH, €€ OCHOBHBIC 33J1a4M Y HAIPABJICHMS.

49. Ontryeckne CBOMCTBA KOJUIOUIHBIX CUCTEM.

50. OuncTKa U yCTOWYMBOCTH KOJUUIOUIHBIX CUCTEM.
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