


Onuc HAaBYAJbLHOI M CHHUILIIHA
«®DiznuHa i KoJI0ITHA XiMisT»

I'any3b 3HaHb, HANPSIM MiATOTOBKH, CHEHiaAJIbHICTh, CTYNIHb OCBITH

OcBITHI# cTyniHb Gakanasp

CremaipHICTh 181 Xapyosi TexHonorii

OcBiTHS TTporpama Xap4oBi TEXHOMOTI
XapakTepucTHKA HABYAJbHOI THCIMILIIHH

Bun O00B’s13K0Ba

3arajpHa KiJIbKICTh TOIMH 180

Kinbkicts kpeautiB ECTS 6

KisTbKiCTh 3MiCTOBHX MOJTYJIiB 3:3

KypcoBuii mpoekt (pobota) -
(K110 € B p060YOMY HaBUATIHLHOMY

TU1aH1)
dopma KOHTPOJIIO 3astik, eKk3aMeH

IToka3HUKH HABYAJIbHOI AUCHHUILIIHU JJIs1 JEHHOI Ta 32049HOI (OpM HABYAHHS

JeHHa (opma HaBUaHHS 3a04Ha (hopMa HaBUAHHS

Pik miaroroBku 2 2
CemecTtp 3:4 3:4
JIek1itigi 3aHATTA 15; 30 rox. 6,4 ron.
[TpakTuuHi, ceMiHaApChKI 3aHITTS - TO.. - TOp.
JlaGopaTopHi 3aHSATTS 30;15 rox. 6; 6ro.
CamocriiftHa po6oTa 90 rox. 78; 80 rox.
IHauBiyanbHI 3aBIaHHS - Top. - TO..
KinpKicTh THKHEBUX T'OIUH
JUTs IEHHOT (POpMU HABUAHHS:
ay IUTOPHUX 3; 3rox.
CaMOCTIHHOT pOOOTH CTyZeHTa — 3; 3rox.

2.Mera Ta 3aBJaHHA HABYAJIbHOI AMCHUILIIHI

Meta: s pO3BUTKY arponpoOMHCIOBOTO KOMIUIEKCY HEOoOXigHa MiAroToBKa (axiBIliB
TEXHOJIOTIB, WO BOJIOJAIIOTh 3HAHHAMHM (YHIAMEHTAJIbHUX HAyK 1 BMIIOTh 3aCTOCOBYBaTH BCl
MOYJIMBOCTI Cy4acHOi HAyKW JUIS BUPILICHHS MMOTOYHHX IMPOOJIEM, BIPOBAPKYIOTH Yy BUPOOHHIITBO
MPOAYKTIB XapuyBaHHs mepenoBi TexHosorii. Kypc ¢i3ndHoi 1 KonoinHoi XiMmii cripsMOBaHMNA Ha Te,
o0 JaTH 4YiTKl YSBIEHHS NP0 TEOPETHUYHI 1 eKCIIepUMEHTalbHI OCHOBM HAyKM, BHM3HAYarouu ii
0cO0NMMBY pOJb K MDKAMCHUIUIIHAPHOI HAayKH, SIKA CHUHTE3Y€ 3HAHHSI CYMDKHHUX DPO3IUIB XiMii,
¢i3uku, Oloyorii Ta IHIIMX MPUPOJO3HABUMX Hayk. Di3uyHa XiMis BUBYAE B3a€MO3B'I30K MIXK
(Gi3MYHUMH SBUIAMH, SIKI CYTIPOBOKYIOTh XIMiUHI HEPETBOPEHHS 1, IIUPOKO BUKOPUCTOBYIOUH INPH
I[bOMY TEOPETHYHI Ta EeKCIepHUMEHTaJbHI MeToau GI3uKM 1 Ximii, 3aliMaeThCsl y3aralbHEHHAM
(bakTHUHOrO MaTrepiaidy pi3HUX PO3JUIIB XiMil, BUABISAE 3arajbHi 3aKOHOMIPHOCTI XIMIYHHX PEaKLii.
Konoigna ximiss BuBYa€ (I3UKO-XiMiUHI BIACTMBOCTI Ta TOBEAIHKY BHCOKOJMUCIIEPCHUX 1
BHUCOKOMOJIEKYJISIPHUX CUCTEM, 110 IITUPOKO PO3IOBCIOJUKEHI B HABKOJIHUIIHBOMY CEPEIOBHILI.

3aBHaHH:
- po3kputu (Hi3UYHUN 3MICT OCHOBHUX 3aKOHIB (hi3MYHOI Ta KOJOIAHOT XiMiT;
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- HAaBYUTH CTyJCHTAa BHU3HAYaTH o00JacTi 3aCTOCYBaHHS 3aKOHIB 1 NPUHUUMIB (Pi3UUHOI 1

KOJIOTAHOT XiMil ISt BUpIIIEHHS! KOHKPETHUX MPAKTUYHUX 3a/1a4;

- BUJIUIMTA METOJOJIOTIYHO BXKJIMBI MUTAHHS (PI3UYHOT 1 KOJIOIAHOI XiMil 1 Ha KOHKPETHHUX
MPUKIAAaX MMOKa3aTH B3a€MO3B 530K (i3MUHOI Ta KOJOiAHOI XiMii 3 OioJorieto, (i3UKOI0 Ta
IHIIMMU TUCHUIITIHAMA TPUPOAHUYOTO IIHUKITY .

VY pe3ynbTari BABYCHHS HABYAIBHOI JUCIUTUTIHY CTYICHT TOBUHCH
3HATH:
- OCHOBHI 3aKOHU 1 IOHATTS B (DI3MYHIN 1 KOJIOTIHIN XiMii;
- PO3YMITH IPHUHITUIIOB] MOXJIMBOCTI 3aCTOCYBaHHS METOIB JOCITIDKEHHS (i3UIHOT XiMii JiIst
PO3B'A3KY KOHKPETHUX NMPAKTUYHHUX IPOOIIEM.

BMIiTH:
pO3paxyBaTH TEIJIOBUN e(eKT XIMIYHOT O IpoIiecy 3a Oyb K0T TeMIepaTypH;
BU3HAUYUTHU IPUHIUIIOBY MOKIIUBICTh UM HE MOXJIMBICTD MepeOIry MeBHOT XIMIYHOI peakKiii;
po3paxyBaTH KOHCTaHTY PiBHOBAaru 3a Oyab-sKOi TeMIEpaTypH;
po3paxyBaTH CKJIaJ PIBHOBAKHOI CyMIIIi;
BU3HAUUTH MOPSIOK XIMIYHOI PeaKiii 1 KOHIEHTPAIll0 PEYOBUH Ha OyAb-SIKUH MOMEHT 3 MOYaTKy
il mepeoiry;
BU3HAUUTHU €HEPrito aKTUBAIlli XIMIYHOT peakuii;
BU3HAUYUTH OCHOBHI (pakTopH, IIO BIUIMBAaIOTh Ha TMepedir JAHLUIOTOBUX, (GOTOXIMIYHUX 1
TeTEPOreHHUX PEaKIIiil;
BIUIMBATH Ha MPOXOHKEHHS 10HOOOMIHHUX TPOIIECIB;
miaoupaTu ePeKTUBHI aCOPOCHTH JIJISl CEIIEKTUBHOI afIcOPOIIii;
pO3paxyBaTH aKTUBHICTh PO3YHHIB €JIEKTPOJIITIB;
BU3HAYUTH KOHCTAHTH €ICKTPOTITUYHOT TUCOITiallii,
3HaxoauTH pH Ta OydepHy €eMHICTh PO3UYHHIB;
BH3HAYaTH KOHIEGHTPAIII0O PO3YMHIB METOJOM KOHIYKTOMETPUYHOTO 1 TOTEHI[IOMETPUYHOTO
TUTPYBAHHS,
rOTyBaTH PO3YMHU PI3HUX KOHLIEHTPALII;
MiI0MpaTH HAMOUTBII e()eKTHBHI CTA01II3aTOPH 1 KOATYJISIHTH.
Ha0yTTsl KOMIIETEHTHOCTEI:

3azanvni komnemenmnuocmi (3K):
31aTHICTh BUYMTUCA 1 OBOJIOIBATU CYYAaCHUMH 3HAHHSMHU.

31aTHICTH 10 MOLIYKY Ta aHalizy iHdopMallii 3 pi3HUX JHKepen.
3HaHHA 1 PO3YMIHHA IIpeIMeTHOT 06acTi Ta mpodeciiiHoi MisIbHOCTI.

Daxoei (cneuianvhi) komnemenmuocmi (OK):
31aTHICTH pO3B’A3yBaTH CKJIa/IHI TEOPETUYHI Ta MPAKTUYHI 3aBJIaHHS

31aTHICTh 10 A0CTPaKTHOI'O MUCIIEHHS, aHAJII3y OTPUMAHUX JJaHUX Ta CUHTE3Y pIIIEeHb B
OKpeMHX BHUIAJIKaX

31aTHICTh 3aCTOCOBYBATH HAOyTi TEOPETUYHI 3HAHHS Ta MPAKTUYHI HABUUYKU y BUPILICHHI
3aBJIaHb

31aTHICTh MPAIIOBATH y KOMaH/1, 0OMIHIOBAaTHCS JOCBIIOM Ta CHUIBHO MPUHMATH pillIEeHHS
JUIsL BUPILLIEHHS OKPEMUX 3a]a4

31aTHICTH /10 MOIIYKY, 00poOJIeHHs Ta aHami3y iHpOpMallii 3 pi3HUX JKepe

3/1aTHICTh HAyKOBO OOIPYHTOBAHO BUKOPUCTOBYBATH OpraHiuHi mojiiMepu, 100pHuBa Ta MEeCTULUIH
y MparHeHHi J0 30epeKeHHsT HaBKOJIHUITHBOI'O CEPEeIOBHILA



3. [Iporpama Ta CTPYKTypa HABYAJIbHOI JUCIHMILTiIHI
MMOBHOTO TEPMiHY JICHHOI (3a04HO01) (popMu HaBUaAHHS
3 cemectp

HazBu 3MicTOBUX MOTYJIiB
1 TEM

KinpkicTs rogun

neHHa Gopma

3aouna opma
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3microBuii Moy b 1. XiMiuyHA TepMOIMHAMIKA.

XimiyHa

KIHETUKA.

Tema 1. Beryn. Ximiuna
TePMOIMHAMIKA. [Meprmmii
3aKOH TEPMOJIMTHAMIKH.
Tepmoximist. TemnnoBwmit
edekr. 3aKoHH TepMOXIMil.
Hpyruii 3aKOH
TEPMOJIMHAMIKH

15

3

6

6

15

13

Tema 2. XiMiuHa KiHETHKA.
OcHOBHHI TIOCTYJIAT
XIMIYHOI KIHETHKHU. Bruius
TeMIIEPaTypH Ha MIBUAKICTb
ximiuHOi peakii. Karamis.
XimivHa piBHOBara

15

15

13

Pa3om 3a 3MiCTOBHUM
Mojysem |

30

5

10

15

30

26

3micToBuit Moyb 2. Po3unan

Tema 3. Pozunan
HEEJIEKTPOJIITIB. 3aKOH
Paymns. Ocmoc.
OCMOTHYHHIA THCK.
Po3unHM e1eKTPOIIiTIB.
Teopist enekTpoTiTHIHOL
mucoriarii Apperiyca.
OCHOBHI TTOJIOKCHHSI TEOPil
CHJIBHUX CJEKTPOJIITIB.

15

3

6

6

15

13

Tema 4. Boanesuii 1
T1APOKCUITLHUN TTOKA3HUKH
KucaoTrHO-0OCHOBHE
tutpyBanHs .bydepHi
pPO3YMHU

15

15

13

PasomM 3a 3micTOBUM
MOJTyJieM 2

30

5

10

15

30

26

3MicTOBHI MOITYJIb

3. Enexrpoximist

Tema 5. IIutoma
€JIEKTPOITPOBITHICTb.
ExBiBanenTHa (MoJsipHa)
€JIEKTPOITPOBIIHICTh
PO34YHHIB €JIeKTPOITITiB.
3aK0H HE3aIEXKHOCTI pyxy
10HIB.

15

3

6

15

13

Tema 6 Enextponni
MOTEHII1aJIH.
EnexrpoximiuHi eneMeHTH.
Kiacudikartis enekTpois.

15

15

13

PasoM 3a 3MicTOBHUM

30

10

15

30

26




MoayaeM 3

Ycporo ronuH 90 15 30 45 90 6 6 78

Kypcosuii npoekt (poboTa) - | - - -] - - -
3

(s1x1110 € B poOOYOMYy
HABYAIBHOMY I1JIaHi)

Ycboro roauH 90 |15 30 45 90 |6 6 78
4 cemecTp
KinpkicTs rogun
. . eHHa opma 3aouna opma
Ha3Bu 3micTOBHX MOJTyIB 1 4 Gbop ; Gop -
Ten yChb y TOMY YHCJII YChOTO y TOMY YHCJI
oro| n |m| mab | iHA | C.p. n | n mab | iHa | c.p

3mictoBuii Moayb 4. IloBepXHeBi sBHIIA 1 a/1cOpOILis.

Tema 7. IloBepxnepa enepris. | 15 | 5 2 8 15 1 1 13
IToBepxHeBuit HatAr SBuIE
copOii. AacopOiris Ha
TBEpIiil MOBEpXHI. .
AncopOrrist Ha TIOBEPXHI
pimuau. [TAP i ITIH.

Tema 8. AzncopOuis 15| 5 2 8 15 1 1 13
enekTpoiTiB. IloaBifiHuMi

enexTpuuHuii map. byosa
MiLiesu Ji0OOHOr0 30JI10.

Tema 9. EnekTpokiHeTUuHi 15 | 5 3 7 15 1 14
sBUIIa. loHOOOMIHHI
azcopOIiifHi mpoITecH.

Pasom 3a 3microBum moxyinem | 45 | 15 7 23 45 2 3 40
4

3mictoBuid Moayab 5. KonoinHi cucremu.
Tema 10.  Kmacudikamis | 15 | 5 2 8 15 1 1 13
JIMCIIEPCHUX CHCTEM.
Oneprxanus i OYHCTKA
KOJIOITHUX PO3YHHIB.
Tema 11. Cridikicts komoigaux | 15 | 5 2 8 15 1 1 13
CHCTEM. Koarymsimis i

mentuzamis. Teopis AJIDO.
OnTudHi 1 MOJEKYISIpHO-

KIHETHYHI BJIACTUBOCTI

BIIACTUBOCTI TIICTIEPCHUX

CHCTEM.

Tema 12. Poszuman BMC.| 15 | 5 4 6 15 1 14

Habyxannsa. JKenaruHyBaHHS.
[eni i gparmi

Pasom 3a 3microBum moayiem | 45 | 15 8 22 45 2 3 40
5
Veboro rogun 90 | 30 15 45 90 4 6 80

Kypcouii mpoexTt (poboTa)
(AK10 € B pobouoMy - |- - - - - -
HaBYAIBHOMY IIJIaHi)

Veworo rogud | 180 | 45 45 90 180 10 12 158




4.Temu ceMiHApCbKHMX 3aHATH
He nepen6aueni

5. Temu npakTHYHUX 3aHATH
He nepen6aueni

6. Temu J1adopaTOpHUX 3aHATH

Ne Hazsa temu KinbkicTb
3/l TOJTUH
3micToBuii Moayib 1. XimiuHa TepMoarHaMika. XiMiuHa KIHETUKA

1 | Bu3HaueHHS BOASHOTO YKCIa KAJIOPUMETPY. BU3HAUSHHS TEIUIOTH 2
peaxiiii HeHTpatizallli CUIbHOT KUCIOTH CUIILHOI0 OCHOBOIO. BusHaueHHs
TEIUIOTH peakilii HeWTpaizalii c1abKoi KMCIOTH CUIbHOIO OCHOBOIO 1
TEIUIOTH JAUCOINAI] cJIa0KOi KUCIIOTH.

2 | BusHaueHHs TEIUIOTH peakilii yTBOPEHHS KPUCTAJIOT1IpaTy COJIi: 2
CuS04-5H,0 i Na;CO3-10H,0

3 | Bu3zHaueHHs 3a71€KHOCTI MIBUKOCTI XIMIYHOI PeaKIIii BiJl KOHIIEHTPAIIil 2
pearyruux peuoBHH

4 | BusHaueHHs 3aJ1eKHOCTI IIBUJIKOCTI XIMIYHOI peakiii BiJl TeMIepaTypu 2
MoaynpHa KOHTpOJIbHA poOoTa 2

3mictoBui Moaynb 2. Po3unHu

1 | BusHayeHHS MOJICKYJIAPHOT MacH PO3YMHEHOI pEYOBHHHU 2
(HEENEKTPOJIITY ) METOJIOM KPIOCKOTIIi.

2 | BuzHaueHHS OCMOTHYHOTO TUCKY 010J0TIYHO-aKTUBHUX CIIOIYK METOAOM 2
KPIOCKOITii.

3 | BusHaueHHs 130TOHIYHOTO Koe(DillieHTa | CTYICHS qUCOIalii pO3unHy 1
c1a0KOT0 €JIEKTPOIITY METOJIOM KPIOCKOMIi.

4 | BusHaueHHsI OCMOTUYHOTO KOE(illi€EHTa PO3YHHY CHIIBHOTO €JICKTPOIITY 1
METOJOM KPiOCKOITii.

5 | Busznauenns pH po3unHIB CHIIBHUX 1 CJTAOKUX KUCJIOT, CHJILHUX 1 CJTA0KUX 1
OCHOB, PO3YMHIB COJICH.
Busnauenns pH BogHOT 1 COJIbOBOT BUTSDKKH IPYHTY.

5 | [oTeHmioMeTpuyHe KUCIOTHO-OCHOBHE TUTPYBaHHS. 1

7 | IlpuroryBanus 1 Bu3HaueHHs pH OydepHoro po3uuny. 1
3anexnictb BenuunHu pH OydepHoro po3unHy Bif iforo po30aBieHHS.
Busnauenns 0ydepHoi eMHOCTI pO34HHY 3@ KUCIOTOIO Ta OCHOBOIO

3 | MonynbpHa KOHTpOJIbHA poOoTa 1

3mictoBuii Moy 3. Enekrpoximis

1 | Bu3HayeHHs 3a1eXHOCTI MUTOMOI Ta MOJISIPHOT €IeKTPOIPOBIAHOCTI, 2
CTYHEHsI 1 KOHCTaHTH JUCOLlialii c1abKoro elIeKTPOITy Bij
KOHI[EHTpallii.

2 | KonaykroMeTpuyHe KUCIOTHO-OCHOBHE TUTPYBAHHS. 2

3 | BumiproBanns enektpopyuiiiHoi cuiu (EPC) ranbBaHiqHOrO eJeMeHTa. 2

4 | BuzHaueHHs TepMOJAMHAMIYHUX (PYHKII pIBHOBaXXHMX MPOLIECIB 3a 2
3HA4YeHHSIMU eJIeKTPOPYIITHHOI CHJIM TalbBaHIYHOTO €JIEMEHTY.
MoysnbpHa KOHTpOJIbHA poOoTa 2




© Nouok w N

10.
11.

12.

13.
. Tuck HacuueHoi l'[apI/I plI[I/IHI/I HaPOYTBopeHH}I BUITapOBYBAHH, KUITIHHSA plI[I/IHI/I
15.

16.

17.

18.

Ne Ha3zBa temu Kinekicts

3/m TOJIUH
3mictoBuii Moayib 4. IloBepxHeBi sBHIIA 1 a1cOpOIIis.
1 | JocauixxeHHs ancopOiii OITOBOI KUCIOTH Ha BYTULII 4
2 | BuznaueHHs KpalOBOTO KyTa 3MOYyBaHHS 1
3 JlociKeHHST ONITHYHUX 1 SJICKTPUIHHUX BIACTUBOCTECH KOJIOTTHUX 1
CHCTEM
MoaynpHa KOHTpOJIbHA poOoTa 1
3microBuii Moxysb 5. Kosoigai cucremu.
1 Onep>xaHHs 1 OYUIIIEHHS KOJIOITHUX CUCTEM 2
2 | Hocnimkennst koaryJsiii 30110 Fe(OH)s3 po3urHamMu eleKTpoJIiTIB 2
3 | Hocmimkenns pozunHiB BMC 2
MoaynbsHa KOHTpOJIbHA poOoTa 2

7. KOHTPOJIbHI MUTAHHS KOMILIEKTH TECTiB /IVIsi BU3HAYEHHS PiBHSA 3aCBOECHHS 3HAHD
CTyIeHTAMM

1. Beryn. ArperaTHuii CTaH pe4OBUHU
JlaiiTe BU3HaueHHs npeaMeTy (i3uydHa 1 KOJIOiAHA XiMisl.
SIK1 OCHOBHI pO3/LTH BKJItOYa€e (pi3uvHAa X1Mis 1 sIKI OCHOBHI TEOPETHYHI 1 MPaKTH4HI 3a/1a4l BOHA
BHPIIIIYE.
Axi pyHmameHTanbHI TONOXKEHHS (HI3UYHOI XiMIi JISKaTh B OCHOBI TaKUX CICIIATbHUX AUCITUIUIIH SK
arpoximis, IpyHTO3HABCTBO, (i310J10TisI pOCIHH, 010XiMisl, MIKpOO10JIOT1sI.
Sxa ponp ¢Gi3UYHOI Ta KOMOIMHOT XIMil Yy XiMi3amii CUTbCBKOTO TrocmonapcTBa? SKuii BHECOK
BITUM3HSHUX BUYCHUX Y PO3BUTOK (PI3UYHOT Ta KOJOTAHOT X1Mii?
ArperatHuii cran pedoBuHH. Kiacudikariis 1 XapakTepucTUKa arperaTHUX CTaHIB PEUYOBHH.
lMazononiOHMIA cTaH peYOBHH, 3aKOHH 1/IeaTbHUX Ta3iB, PIBHSHHS CTaHY 171€aIbHOTO Tazy.
l"azononiOHwMii cTan pedoBuH. PeanbHi ra3u, 3aKOHU peaIbHUX Ta3iB.
®di3uuHMiA 3MicT Ta30Bo1 nocTiiiHO1 R. 3Haiitn 3HadeHHss R B cuctemi CI mis 1 Mo ineanpHOro raszy
npu Temieparypi 273 Ki tucky 1 atm.
PeanbHi rasu 1 1X BIAXWICHHS BiJ 3aKOHIB ineanbHoro rasy. Ilopisusiite piBHsHHs Kianeipona-
MenneneeBa i Ban-nep-Baanbca. Koncrantu B piBHsAHHAX Ban-nep-Baanbca mist peanbHuX rasiB i ix
(hi3uvHa CYTb.
AMop(dHuUI CTaH PEYOBMHH 1 HOrO XapakTepUCTUKa. [TOHATTS PO 130TPONHICTS.
Kpucraniunuii cran peqoBunu. Hasgith BUaM XIMIYHOTO 3B'A3KYy B KpuCTanax. SIK 1e BIUIMBA€E Ha iX
(b131uH1 Ta XIMIYHI BJIaCTUBOCTI?
Kpucraniynuit cran pevoBunu. Kpucramiyna rparka. Lo Take momimopdisM, isomopdizm, ix
3HaueHHs? Kpucranu sikoi pe4yoBHHHU, 1110 BUKOPUCTOBYETHCS SIK JOOPUBO, CXUJIBHI JI0 MOTIMOPGHUX
MEePETBOPEHB?
Kpucraniunuii cran pedoBuHHW. SIKi BUIM PO3YMHIB (HEENEKTPONITIB. CNAOKUX YM CHIIBHHMX
€JIEKTPOJITIB) yTBOPIOKOTHCS NMPH PO3YMHEHHI y BOJII KPUCTANIB, IO MAKOTh 10HHI Ta MOJIEKYJIAPHI
KPHUCTAIIYHI IPAaTKK?
Pigxuit cran peuoBrHu. [TOHATTS PO CACKTPHYHUI IUIIOJIBHAN MOMCHT, B'S3KICTb.

Bopa. CtpykTypa pinkoi Boau 1 a601y. Posb Boau B 0i010Tri9HOMY, MPOLIECI.

2. Ximiuyna TepmoanHamika. Tepmoximis

IIpenmer 1 3agaui XiMiyHOI TepMouHamiku. [Tapamerpu cTany.

3HaiiT 3MiHy eHTportii AS npu rasnenHi 100 r Boau, SKIIO NMUTOMA TeIIoTa miaBieHHs Q piBHa
19,2 xJIx/r.

Buu nmporeciB y XiMiuHii TepmoauHaMini. Po6oTa nux mporecis.

Ha ckinbku rpajayciB miIBUIIMTECS TeMnepaTypa npu po3uuHenti 0,14 monp HaTpito rigpokcuay B 0,5
KT BoH, sKIO Teriora pozunHeHHs: NaOH cranoButsh 54,56 k/[x/Mo1b, a MUTOMA TEMJIOEMHICTH —
3020 Jx/(xr-K).

Enepris ta 11 Bunu. 3akoH 30epexkeHHs eHeprii. OOMiH eHepriero MiX CUCTEMOIO 1 30BHILITHIM
CEpEOBUIIIEM.



19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

3HaNUTH SHTaNbIII0 Tpoliecy (POTOCHHTE3Y, 110 OMUCYETHCS MIPOCTHM PIBHIHHAM
6CO2 + 6H20 — CsH1206 + 602+ AHXx,
AKIO CTAHAAPTHI eHTanbmii yrBopenHs pedoBuH AH %qg Taxi: ama CO, = -393,5; H20 = -241,8;
CsH1206 = -2820,1 x/I/MOJIb.
[ToHATTS PO BHYTPIIIHIO €HEPTII0 CUCTEMH. 3B'S30K MiXK €HEPTIE0 CUCTEMH i pOOOTOIO.
3HalTH CTaHAAPTHY 3MiHY CHTAJbIIIi B PeaKIii:
Fe;03+CO — 2FeO + CO+AH
[leprmii 3aK0H TEPMOAMHAMIKK Ta HOTO MaTeMAaTUYHUIN BHPA3.
CKiNbKY Terta BUIINTECA TipH 3ropanHi 7 m°> CHy 3a peakiiiero:
CHa(r) + O2 > CO2 + H20(r) + AH
XIMIYH1 IPOLECH 3 MO3ULIHA MEPIIOro 3aKOHY TEPMOAMHAMIKH: TEIIOTA PEAKIIil, CTAHJAPTHUIN CTaH
CUCTEMM, EHTAJIbIIisl yTBOPEHHS PEYOBUHH, CIIBB1IHOILIEHHS TEIUIOT peakiiid Mpu NocTiiHOMY 00'eMi,
IIPH MOCTIITHOMY THCKY.
CKUTbKY TETJIOTH HEOOX1THO BUTPATUTH I ofepxkaHHs 10 M° BOASIHOTO rasy 3a peaxii€ro:
Crpagir T H20(r) — CO + Ha.
3akoH ['ecca i HacHiAKK 3 HBOTO, iX 3HaYeHHA. Po3paxyiite Temory yrBopenHs CaCOgz. sKimo Teriora
Q peaxmii
CaO(t) + CO2 — CaCOs3(1)+Q
piBHa 178 xJ{x/mMomb, Termora yrBopeHHst CaO i CO: BinnmosimHO cTaHoBUTH 637 1 394 k/[k/MOIIB.
OcHogHi 3akoHu TepmoxiMmii (JIaByasne-Jlamnaca 1 ['ecca) Ta X 3Ha4eHHS AJ1s O10JIOTTYHHX 1
CLIbCHKOTOCTIOAPChKUX HayK. SIK BU3HAYAIOTh KAIOPIMHICTH KOPMOBHUX MPOAYKTIB JJIsl TBAPUH 1
MITHII?
SAxa kanopiitHicTh 10 r rimroko3u CeH120s, sikino npu 1i okucnenni suauisierbest CO2 1 HoO?
Crannapthi entansii yrBopeHHs peuoBuH CsH1206, CO2 1 H20 Biamosinno: -2820,7; -39,35;
-241,8 xJI/MOIb.
Sxuii cTaH peYOBUHHU MIPUMHSATO K CTaHAAPTHUN? SIK 3MIHIOIOTHCS BHYTPIIIHS eHepris AU, eHTambItis
AH 1 entpormist AS a1 mpoIiecis, M0 CaMOBUIBHO MPOTIKAIOTh?
3HaAWTH CTaHJAPTHI 3MIHU CHTAJIBIII B pEeaKIisiX:
CH4 + 202 = CO2 + 2H20(T)
Fe203+3CO = 2Fe + 3CO2
Jpyruii 3aKoH TepMOAMHAMIKH Ta HOT0 MaTeMaTudHui Bupa3. [IOHATTS Ipo EHTPOITIFO.
Busznauutu entpormiro AS mnasnerss 100 r apoay, SKIO Horo TerwioTa miaBieHHs Q =
344,16 JI>x/Monb.
[Iporecu, 1m0 MPOTIKArOTh CAMOBUIBHO 1 HecaMOBLILHO. [IpuHITMT poOOTH TEIIOBUX MamuH. [[pyruit
3aKOH T€PMOJMHAMIKH.
SIKi 13 HaBeIeHUX HUXKY€ PEaKI[iil MPOTIKAIOTh CAMOBUIBHO UM HECAMOBUIBLHO, YOMY?
3Hz + N2 — 2NHs+ Q%g;
CO + H,0(r) — CO2 + Hp + AH%gg;
Zn + H2S04(p) = ZnSOs + Ha + AS%egs;
H>0(r) — H20(p) + AH%gs
Tperiit 3ak0H TepMOJMHAMIKM 1 a0COIIOTHA €HTpOMis. SIK Ul XIMIYHUX peakLii, 110 IPOTIKalTh MpU
PI3HUX TeMIeparypax, 3HaX0A4Th 3MiHy €HTPOIIIi.
3HaiiTi 3MiHy eHTponii npu 298 K a1 Takux peaxiiii:
2502 + O2 —» 2503
FeO + CO — Fe + CO2
AS%9 cTanoButs 11s SO, = 248,1; SO3 = 256,2; O, = 205,0; FeO = 58,8; Fe =27,15; CO = 197,4;
CO2 =213,6 JIx/(monp-K).
1o Take BinbHA 1 3B's13aHa eHepris? B yoMy nossirae NpuHIMIT MiHIMYMY BiJIbHOT eHeprii? BinbHa
€Hepris 1 HampsIMOK XIMIUHUX peakLii.
SIka KiJIbKiCTh Temla BUAUIMTLCS TpH 3ropadHi 7 M3 Metany, GyTtany, ko AH%os Metany, OyTany,
JMOKCH]Ty BYTJICIIO 1 ra30M0Ai0HOT BOAM BiAMIOBIAHO piBHIi: -74,8; -124,7; -396,3; -241,8 xJ>x/MOJb.
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35.

36.

37.

38.

39.

JInst IKMX CUCTEM 1 4OMY BBOJSITHCSI TEPMOJIUHaMIuHI QyHKIIT: BiibHa eHepris ['i00ca (G), BinbHa
enepris ['enpmronbua (F). Maremaruunuii Bupas mux GpyHkmid. 3Ha4eHHs UuX QYHKIIH 11s
3BOPOTHHX 1 HE3BOPOTHHUX IPOIIECIB.

Yu MOKIMBE MPOTIKaHHS PEaKIlii CHHTE3y aMiaky : 3H2 + N2 - 2NH3

mpu 298 K i atmochepromy tucky, siximo AH%gs = -92,5 xJIx/Momb, AS? = -795 lx/(mons-K), AG =
33,5 x/x/monb. Un 30inbm1ye BUXia amiaky 30UIbIICHHS TeMIepaTypu?

Maremaruunmii Bupa3 BiibHa eHepris ['100ca (G), BinbHa enepris ['enbmrosbia (F). Sk 3a ix
JOTIOMOT 010 BU3HAYMTH HAIPSIMOK MPOTIKAHHS IMPOLIECIB.

Temnora 3ropanns C2HsOH nopisaioe 1667 xx/mons. Terotu yrBopenas H20(p) 1 CO2(r) mpu
CTAJIOMY THUCKY BIiAIOBITHO TOPiBHIOIOTH 285,8 1 393,5 k/[»/M0ib. 3HAHTH TEILIOTY YTBOPEHHS
eTaHOIy.

3. Kineruka ximiunux peakuiii. Karaumis
Jlat BU3HAUEHHS MIBUAKOCTI XIMIUHOI peakiii, HanucaTy ii MaTeMaTUYHUM BUpa3 1 HaBECTH rpadiune
B1J100pa)keHHS Ul peareHTIiB 1 IPOAYKTIB peaKilii.
YoMy 10piBHIOE cepeiHs IIBUIKICTh PEAKIIii, IKII0 NpoTsIroM 80 ¢ KOHLEHTpaLlisd MPOIYKTIB peakiii
sminmtack Bix 0,7 10 0,35 kmons/m3?
dakTopw, 110 BIUTUBAIOTH HA MBUJIKICTh XIMIYHHUX peakiliil. 3akoH mairounx mac (3/1M).
Hanumite MmareMatnyauii Bupa3 (BianosigHo 3AM) ams MBUAKOCTI TAKUX XIMIYHUX PEaKIiil:

4NH3 + 502 — 4NO+ 6H>0,

Fe,O3 +3CO — Fe + 3CO..
[Topsimok 1 KOHCTaHTa MBUAKOCTI XIMIYHUX PEAKITIH.
3anumIiTe BUpa3 MIBUIKOCTI XiMiuHOT peakilii yrBopenHs KC1 3amexno Big konrnenTpamii HC1 1 KOH
B peakiii

KOH + HC1 — KC1 + H20.
SAxoro nmopsaaxy 1 peakiis BimnocHo KOH, HCI i B minomy.
[TonsATTS MpoO eneMenTapHi 1 CKJIaaH1 peakiii. MoJIeKyIsIpHICTh peakIliii 1 K 11 BU3HAYAIOTh.
Bxkazatu Ha MOJIEKYISIPHICTD 1 TOPSIOK TAaKMX PEAKIII:

CFs > C+ 2R
CHsBr + NaOH — CH30H + NaBr
2S0: + Oz — 280:s.
CxuanHi peakinii 1 MexaHi3M ix nportikanHs. [l{o Take jgimiTyroua ctazis XiMI4HOT peakilii, HaBeIiTh
HPUKIIAJ.
SIK 3MIHIOETBCS MBUAKICTh XIMIYHUX PEAKITii
Cl2+ H20 - HC1 + HCIO i
4NH3 +302 — 2Nz + 6H20

MIpH 3MiH1 THCKY B 2 pa3zu?
SIKi peakiii € peakiisiMd TEepIIOro 1 APYroro nopsaky? SIkuM piBHSHHSIM BOHU OIUCYIOTHCS?
3HaWTH KUTbKICTh MYPALIMHOI KUCJIOTH, SIKa 3aJUIINIACH MIiCIs MPOTIKAHHS peaKiil
HCOOH = H20 + CO2 mpotsirom 30 c, sIKII0 oYyaTKoBa KOHIIEHTpallis ii Oyna 1- 10 monb/1, a
KOHCTAHTA MIBUKOCTI CTAaHOBHUTH 3,44-107°.
Sxuit pi3MuHUI 3MICT KOHCTAHTH MIBUJIKOCTI XIMIYHOI peakuii? Bij skux ¢akTopiB BoHA 3aJI€KUTh 1
SIK 1i BU3HAYAIOTh?
3HalTH KOoHCTaHTy mBUAKOCTI XiMiuHOT peakiii N2Os = N2O4 + 202, ska npotikae npotsirom 10 c,
AKII0 ToyaTKoBa 1 kiHneBa koHuentparlii N2Os Binnosiano 0,5 1 0,0012 momns/m.
Brnue reMnepaTypu Ha IIBUAKICTH XIMIYHUX peakiii, npasuiio Bant-I'odda.
HIBuakicte peakuii S + O2 = SOz 3a kucHeM npu Temnepatypi 20 °C cTaHOBUTH 2 MOJIb/ceK. Y
CKUIBKH pa3iB 30UIBIIMTHCS MBUIKICTh PEaKIlii, KO TeMIieparypy miaBumuTi 1o 80 °C?
Enepris aktuBariii, Teopist AppeHiyca, eHepreTuyHa Jiarpama peakiii.
BusHaunTu eHepriro akTuBalii peakuii po3kiany Hoauay oo 2HJ = Jo + Ha, siKiio KoHCTaHTH
mBuakocti npu T1 = 290 K i T2 = 320 K jopisnroroTs Bianosigno Ki =2,7-102 1 K2 =4,3:1072,
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45.
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47.
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50.

51.

52.

[TonsTTs mpo nanIrorosi peaxirii. [1{o Take mepion HamiBpo3mnagy?

[Tepion HamiBposmany () moyioHit0 cTaHOBUTH 137 MHIB. 3HAWTH Yac, MPOTATOM SKOTO BiJ BUXiTHOT
KiTbKOCTI peyoBHHU 1 T 3amumutbes 0,1 r (Uit po3B's3aHHS 3a]a4i BUKOPUCTANUTE KIHETUYHE
piBHSHHS 1-T0 MOPAAKY; KOHCTaHTa MIBUIKOCTI MPOIIeCy 3B’ s3aHa 3 MePio0M HaIliBpO3Naay
criBigHomeHHsM K = 0,69/t).

SIKi pe4OBMHM HA3MBAIOTH KaTaJli3aTOPaMH 1 IKUH MeXaHi3M ix 11ii? HaBeniTh MpHuKIIaan TOMOTEHHOTO 1
reTepPOreHHOr0 KaTaizy.

3HAWTH SHEpPrito aKTHUBAIIIT TiPOITi3y OITOBOSTHUIIOBOTO edipy, SIKIIO KOHCTAHTA IIBUAKOCTI TIPH
temneparypi T1 = 300 K i T> = 313 K sianosigno gopisaioe K1 = 1,09-102 1 Ko=2.3-1072,

o Take GpepMeHTaTUBHUI KaTali3, HOro OCOOIMBOCTI 1 3HAUCHHS.

s peaknii 2SO, + Oz = 2503 B MO4aTKOBUH MOMEHT KOHIICHTPAIlii PEUOBUH JTIOPiBHIOBAIIH:

SO; - 12 xmoms/M3, Oz - 10 kmoms/m°. Uepes neBHuit yac KOHIIEHTPAIIIS IIMX PEYOBHH 3MEHIIY€EThCS
BJIB14i. SIK 3MIHUJIaCh MIBUIKICTD PEAKIIii?

SIki peakuii Ha3uBaOTh PoTOXIMIYHUMH? 3aKOH (POTOXIMIUHOI €KBIBaJeHTHOCTI ElHIITeHA 1
KBAaHTOBUU BHUXI/I.

IykpoBuii Oypsik mpoTarom oaHOTo AHs 3 1 ra gae npupict Ouibiue 70 kr. [IpunmyctuBinm, 110 B Takii
6iomaci mictutbes 30 % ByrIIeIto, po3paxyire, ckinbku JiTpiB CO2 3aCBOEHO POCIUHOIO 1 CKUTBKH
mitpiB O2 npH IbOMY BUILTHIIOCS (IIPUITYCKAETHCS, 110 BECHh BYTJIEIb IIOCTYMA€E B POCIUHY B MPOLIEC
dortocunTesy 3a peakitiero 6CO2 + 6H20 = CsH1206 + 602).

[Ilo Take kBaHTOBUI BHUX1] peakilii? Yu MOXKHA 32 BETUYNHOIO KBAHTOBOTO BUXO/y CYJIUTH PO
MEXaH13M TEMHOBHUX CTalii POTOXIMIYHOTO TIporiecy?

SIKi peyOBMHU HA3UBAIOTh CEHCUOLII3aTOpaMU 1 SIKa 1X poJib y POTOXIMIYHUX PEaKIIsiX?

Po3spaxyiite 00'eM KUCHIO, SIKHW BUAUIAETHCA B Mpo1ieci GOTOCUHTE3Y, SKIO MpUpicT 6iomacu Ha |
ra/nenp ctaHoBUTH 150 Kr. a mpoIeHT cyxoi pedoBuHHU B 6iomaci 20 % (mporiec 6iomacu
00yMOBJIEHUI).

4. PiBHOBa:KHMI CTaH CHCTEMH
[Ilo Take cran xiMiuHO1 piBHOBaru? KoHcTaHTa piBHOBAru sIK KiJIbKiCHa XapaKTePUCTHKA CTaHY
JTUHAMIYHO1 PIBHOBArH.
3naiitu koHcTaHTy piBHOBaru peakuii NO + 20, = NOg, sikio B cTaHi piBHOBaru KOHIIEHTpaLii
peuoBuH craHoBATh: [NO] = 0,05; [O2] = 0,03; [NO2] = 0,04 moJb/11.
[Ipu sixkux 3HaueHHIX TepMoauHamiuyHuX QyHKiid AG, AH, AS 1T =298 K ximiuHa peakiris :
aA +bB <> cC+dD
a) 3HAXOJUTHCA B CTaHl AWMHAMIYHOI piBHOBaru; ©) MPOXOAWTH CAMOBUIBHHH TMpoOIEC Yy
NpSIMOMY HampsIMKy: B) peaji3yeThCsi CAMOBUIBHUI MPOIEC Y 3BOPOTHOMY HAIIPSIMKY .
Brume pi3aux ¢akTopiB Ha cTaH XiMiYHOI piBHOBaryu, npuHun Jle-Illarenbe.
Sk Oyze BIUIMBATH 3MiHA TEMIIEPA TypH 1 TUCKY Ha CTaH PIBHOBAru y TaKUX PeaKIlisix:
PCls < PCl3, + Cl + AH; N2 +3H2 <> 2NH3 + AH
Hpunnun Jle-Iatense. Horo 3HaueHHs Ta 3aCTOCYBaHHSL.
KoncranTa piBHOBaru B3aeMojiii a3oty 3 kkucHeM jopiBHioe 0,005. BuzHauuTH CKJiaj piBHOBAXKHOT
peakuiitnoi cymimmi, 1o6yroi 3 0,25 M3 asory i 0,55 M® KuCHIO B 06'eMHHUX TIPOLIEHTAX.
PiBHOBara B rereporeHHux cucreMax. HamucaT Bupa3 KOHCTAaHTH PIBHOBAr ISl peaKIIiii:
C+CO2—>2C0O +Q; FeO + CO < Fe + CO2 + Q.
Sk Oynie BIUIMBATH 3MiHa TEMIIEpaTypH 1 TUCKY Ha CTaH PIBHOBAru B IUX peakiisix?
3HaifTi BUpa3 JUid KOHCTAHTH XIMIYHOI pIBHOBArd Ha OCHOBI1 3aKOHY JIFOYMX Mac, BUKOPUCTABIIIH, 5K
npukian, romoreHHuit N2 + 3Hz <> 2NHz3 i rereporennnii C + CO2 <> 2CO nporecn.
[Ipu BcTaHOBJEHIN PIBHOBA31 B peakilii CHHTE3y aMiaKy KOHLEHTpAIlil peUOBUH JJOPIBHIOBAIU:
[N2] =0,2; [H2] = 0,4; [NH3] = 0,3 mos1p/11. BU3HauuTH M0YaTKOBI KOHIICHTpAIIIi ITUX PEYOBUH.
KoncranTa XimMiuHO1 piBHOBaru, ciocoOu ii BU3HAYEHHS 1 BIUIMB Pi3HUX (AKTOPIB HA il 3HAUCHHS.
PiBaoara peaxitii NO + 20, <> NO2 BcTanoBunack npu konnenrpaiisx: [NO] = 0,2; [O2] =0,1;
[NO:] = 0,4 monb/n. BusHaunTi KOHCTaHTY piBHOBar# i moyatkosi koHmeHTpaiii NO i O2.
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3a sxux ymoB y piBHOBaxHii cucremi CO + H20 <> CO2 + Hz + Q moxna 3menmuty BmicT CO. Sk
3MIHUTH IIBUAKICTD IPAMO] 1 3BOPOTHOI peakilii, sIKIIO 301IBIINTH TUCK y 3 pa3u?

[Tpu nesxiit remnepatypi piBaoBara peakiii CO + /202 <> CO: BcTaHOBHIIaCh 3 TAKUMHU
KOHIIeHTpawisMu pearyrounx pedour: [CO] = 0,8; [O2] = 0,4; [CO2] = 0,4 monb/n. 3HAUIITH
KOHCTaHTY piBHOBar# i mouyarkoBi konueHrpanii CO i Ox.

Yomy 3MiHa THCKY He BIUMBae Ha ctaH piBHOBaru peakuii CO + H20 «» CO; + Hz? ki OynyTh
KOHIICHTpAIlii BCIX PEYOBHH Ili€] peakilii B MOMEHT piBHOBAru, KO BUXiIHI KOHIIEHTpAIii (MOJIb/T)
oymu: [CO] = 1; [H20] = 3, a xoncranTa piBoBaru K = 1?

PiBHoBara peaxiiii 2SO> + Oz <> 2503 BcTanoBmIach npu KourenTpamisx: [SO2] = 0,08; [O2] = 0,03;
[SOs] = 0,01. 3HaiifiTh KOHCTAHTY piBHOBAry i moyarkoBi koHIeHTpaii SOz i Oo.

ITpu 823 K1 tucky 101 325 Ila ctynins aucouianii pocreny Ha okcup Byriento (I1) 1 xjmop ctaHoBUTH
80 %. BusHauntu KOHCTAaHTY piBHOBaru Kp.

31 30uIbImeHHSM TeMiiepaTypu piBHoBara peakiii N2 + 3Hz <> 2NHz 3minnyersces BimiBo. 3po0iTh
BHCHOBOK IIPO 3HAaK TEIUIOBOrO €PEeKTy peakiii 1 BA3HAYTE, y CKUIbKH pa3iB 3MIHUTHCS IIBUIKICTh
peaxiiii yTBOPEHHS aMiaKy, SIKIII0 KOHIIEHTPAIIIF0 BOJAHIO 301IBIITUTH B 3 pazu?

B siknii 6ik 3micTuThes piBHOBara peakiii 4HC1 + Oz <> 2H20 + 2C12 + Q mpu 3MeHIIeHH1
TeMIlepaTypH, pH 30UIbIIEHH] TUCKY? Y CKUIBKH pa3iB 3MIHUTHCS IIBUIKICTh PEAKIIl] YTBOPEHHS
XJIOpY, SIKIIO KOHIIEHTPALisl XJIOPOBOJIHIO 301IBIIUTHCS B 2 pa3u?

B siknmii 6ik 3micTuThCs piBHOBara peakiii CHs + CO2 <> 2CO + Hz + Q npu 30ibIeHH] TeMIepaTypH
1 3MeHIIeHH1 TucKy? KoHcTaHTa piBHOBAru 1€l peakiiii npu neBHii temnepatypi gopiBHioe 0,1, a
BHIX1JIHI KOHIICHTpaIlii MeTaHy — | Ta JUOKCUIY BYTJICIO - 3 MOJIB/JI. SIKi KOHIIEHTpallii KOMITOHEHTIB
BCTAHOBWJIMCH y PIBHOBAXHIH cymimii?

5. BueHHsi npo po3unHu

a. BiaacTtuBoCTI pO34YHHIB HeeJIeKTPOJIITIiB
Ocmoc. OCMOTHYHHNA TUCK 1 METOIW HOr0 BU3HAUECHHS.
BH3HAYNTH OCMOTHUYHHII THCK PO3UMHY HEeTeKTPOMiTy, akuit Mae 1,52-10%% monekyn B 0,5 11 po3unny
npu Temneparypi 01 30 °C.
OcMoTu4HUH THCK 1 HoTo ¢i3ionoriuae 3Ha4eHHs. HaBeaiTh nmpukiIaam.
OcCMOTHYHHUI TUCK PO3YHHY, sAKHH B 1 11 Mae 3,2 T HEeelneKTpodIiTy, npu temiepatypi 20 °C mopiBHIOE
2,42-10° ITa. O6UHCIUTH MONEKYISPHY MAcy HEeJIeKTPOIIiTy.
IneanbHi 1 peanbHi po3unHu. EdekTy, 1110 cynpoBOIKYIOTh YTBOPEHHS pealbHUX PO3YMHIB. 3HMKCHHS
MPY>KHOCTI TTapu Haja po3uuHOM (Po-P). sikuit mae 0,4 monb aHiniHy B 3,04 KT CIpKOBYIJICIIO TIPH
neBHil Temnepartypi gopiBaroe 1003,7 Ila. Po3paxyBaTu MOJIEKYyJIIpHY Macy CipKOBYTJIEITIO, SIKIIIO
THUCK HaJ PO3YNHHUKOM JIOPIBHIOE 1-10° Ia.
daxTopH, 110 BIUIUBAIOTH HA MPOLIEC POZYMHEHHSL.
Tuck napis Boau npu temnepatypi 50 °C nopisnroe 12,3 xlla. Po3paxyBatu Tuck napis Haj
po3unHOM, sikuit MicTuTh 50 r etunenraikono C2H4(OH)2 B 900 r Boaum.
[Tepuuii 3akon Payns 1 fioro anami3. J{s SKUX pO34MHIB 1Iel 3aKOH BUKOHY€ETHCA?
Busnauutu temnepatypy kumninas po3unny 1 r Hadraminy CioHs B 20 T edipy, skio temneparypa
kumiHHA edipy nopisntoe 35,6 °C (E = 2,16).
Temneparypu KuMiHHA 1 3aMep3aHHS PO3UUHIB.
Po3uun 1,05 r Hadraniny B 30 r Boau 3amep3ae npu temmneparypi -0,7 °C. Po3paxyBaTi MOJIEKyJISIpHY
Macy Hadraminy (K= 1,86).
[TpoimocTpyiiTe 3a JOMOMOTrOO JlarpaMH CTaHy BOAM 1 PO3YMHY 3aKOHHU Payis.
Jnis mpurotyBanHs anTupu3ly Oyio B3sTo 2,5 1 Boau 1 850 T ruinepuny. BusHauut temepaTypy
MOYaTKy 3aMep3aHHs aHTHUPPHU3Y.
PiBusanns Bant-I'odda, ioro 3B's130k 3 3aKkOHaMU 1/1ealIbHUX Ta3iB.
BuU3HAUMTH TeMIepaTypH 3aMep3aHHs i KUIiHHS PO3YUHY, aKuii MicTuTh 9,0345-10% Monekyn
HeenekTpoiity B 500 M Boau.
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Jliarpama ctany BOJAY 1 BOJHHUX PO3UHHIB.

B skiit xinpkocTi Bogu moTpiobHo po3umauTy 105 kr riminepuny C3HgOsz ist oTpuMaHHS po34nHy 3
Temrneparyporo 3amepsanus -3 °C (K=1,86).

®i3uvHu 3MIiCT KPiOCKOMIYHOI Ta €0yTI0CKOMIYHOI CTaTUX.

Po3paxyiite ocMoTHuHM# THCK 25 Y%-T0 posunny 1mykpy Ci12H22011 mpu 15 °C(d = 1,105r/cmd).
IneanbHi Ta HeineanbHI pO3UMHH. BigXuineHHs BiIacTHBOCTEH po3unHiB Big 3akoHiB Bant-I'odda i
Paymns.

[IpyxHicTs Mapu yuCTOI BOAM Ha 2 % BHIIA 32 MPY>KHICT MTAPH BOAHOTO PO3YHHY, IO MICTUTh
HEJIETKY PO3UMHEHY peYOBHHY BH3HaUTE MOJSUIBHICTD PO3UMHY.

[lo Take 130TOHIYHHHA, TIMOTOHIYHUH 1 TIEPTOHIYHUH KoediieHTH?

OcMoTHYHUH THCK JIesKoro po3unHy npu -3 °C cranoButs 2735 klla. [Ipu skiii Temneparypi
OCMOTHYHMH TUCK L[bOTO po3unHy cranoBuTuMe 3040 xI1a?

Sk noB's13aHUN OCMOTHYHUIN THCK PO3YUHY 3 MPYXKHICTIO TApU PO3UMHHUKA?

SIka kinpkicts MyKpy C12H22011 npunasae Ha 1 MOJb BOAM B PO3YHHI, TEMIIEpATypa KUIIHHS IKOTO
100,039 °C (E = 0,52)?

BusHaueHHs MOJIEKYIISIPHOT MacH pEYOBHHH METOIOM KPiOCKOITi.

Tuck napu Boau nipu 25 °C cranoButh 3167 xlla. Po3paxyBatu s i€l %k TeMnepaTypH THCK Tapu
po3unHy, B 450 T sikoro mictuthes 90 T rimroko3u CeH120e.

BusHaueHHs MOJIEKYJISIPHOT MacH pe4OBUH METOJIOM €0YJT110CKOTI].

Temmnepatypa kuminHas anerony 56,1 °C, a eGymiockomiuna crtana E = 1,73. Po3paxysaru
TeMreparypy KumiHHS 8 %-ro po3uuHY IUIIEpUHY B all€TOHI.

YoMy OCHOBHI pIBHSIHHSI 1 TOHSTTS, K1 XapaKTEPU3YIOTh PO3UUHU HEEJIIEKTPOJIITIB. HE MOXKYTh OyTH
0e3 BiAMOBIIHUX MOMPABOK BUKOPUCTAHI JJIs PO3UYMHIB €JISKTPOJIiTIB? SKi monpaBku Tpeda BBECTH Y
111 piBHSIHHS?

Ocmotuunwmii Tuck 0,05 M poszunny ZnSO4 nipu 0 °C popisrioe 1,59-10° [Ta. Busnaure crymninb
JUCOIIIAIli COoJi B JAHOMY PO3YHHI.

0. BiaacTuBoCTi pO34HHIB €J1eKTPOJIITIB

Bunuknenss ioniB y po3uuni. ConpBataitis (rigpataitis) ioHiB. EdhekTuBHMIA paaiyc 10HIB Y PO3UHHI.
Sxa moBuHHA OyTH MOJIIpHA KOHIIEHTpAIlisS PO3YHHY TJIFOKO3H JIJIsl TOTO, 00 BiH nipu 18 °C OyB
i3oToniunuii 3 0,5 M pozunnom CaCly . sxmio cTymine gucorianii Horo mpy aaHii TemMreparypi
CTaHOBUTE 65,4 %.

CdopmyroiiTe OCHOBHI TIOJIOKEHHS TEOPIi €IEKTPOJIITHYHOI JUcoIialii AppeHiyca, BKaXiTh Mexi 1l
3aCTOCYBaHHS.

PozpaxyBatu ocMoTtrunuit THCK 0,5 %-ro po3unHy Hatpito xinopuay npu 18 °C. I'yctuny po3unny
MPUIHATH PIBHOIO OJUHUII, a CTYIIHb JUcoLialii coii B po3uuHi — 75 %.

Buxuanite HeoiKM Teopii eNeKTPOTITUUHOI AUCOoIialii Ta ii moAanbIInii PO3BUTOK 1 3aCTOCYBAHHS
Pozuun, sxuit mictuts 20,2 r Hatpito riapokcuay y 500 r Boau 3amep3 npu -3,3 °C. Pozpaxyiite
130TOHIYHUHN KOEPIIIEHT 1 OCMOTUYHUN THUCK po3unHy mipu 25 °C.

o Take cTymiHb €NEKTPOTITUYHOT AUCOIAIIIT, SIK HOro BU3HauYatoTh? SIki pakToOpu Ha HHOTO
BILIUBAIOTh?

Po3uuH, sxuit mictutsb 0,83 T Kanito rigpokcuny y 150 r Boau 3ameps npu -0,352 °C. Pozpaxyiite
130TOHIYHUHN KOEPIIIEHT 1 OCMOTUYHMIA TUCK po3uuHy mpu 0 °C.

Cnabki 1 cunpHi enekTponitd. CTymiHb 1 KOHCTaHTa €JIeKTPONITUYHOI TUCOIIiaii.

Po3paxyBaru ocmotuunuii Tuck 0,01 M po3uuny kamnito cynsgaty npu 25 °C. I'ycTuHy po3uuny
MPUIHATH PIBHOIO OJUHUII, a CTYMiHb JUCOIIiallii colli B po3uunHi - 87%.

Po3rnsiHpTe MexaHi3M TiJipoinidy coneid. HaBenaiTs nmpukiaau.

OcmoTuynuit Tuck 0,05 M posuuny enekrponity mpu 0 °C cranoBuTh 2,725-10° I1a. YMoBHUit
CTYHiHb JUCOLIaIi] eNeKTpoiTy B po3urHi 70 %. Ha ckiIbKM 10HIB TUCOIIIIOE MOJIEKYJIa €IeKTPOIITY?
BusHaueHHs CTyneHs 1 KOHCTaHTH JUCOIiallii CTabKOro eNeKTPOIIITy METOI0M KPiOCKOITii.

Po3uun, sxuit mictutsb 0,4359 monb nykpy B 1 1 npu 18 °C 130TOHIUHUIT 3 pO3UMHOM HATPiIO XJIOPHUIY,
sakuit MicTuTh 14,616 T comni B 1 11 po3unHy. BusHaurte cTymiHb qucoLialii HATPIIO XJIOPUAY B PO3UHUHI.
Bu3HayeHHs CTymneHs 1 KOHCTaHTH JUCOLallii c1a0KOoro eNeKTPONiTy IIISIXOM BUMIpIOBaHHS
OCMOTHYHOT'O THCKY PO3YHHY.
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Po3uun, sixuit Mictuts 1,70 T nuHKY Xsopuay B 250 r Boau 3amep3 nipu -0,23 °C. Po3paxyiite
130TOHIYHUN KOSPIIIEHT, CTYMHD TUCOMIAIIT 1 OCMOTUYHHIA TUCK po3uuny 1pu 0 °C.
[30ToHIUHMIT KOediieHT. MeToau HOTO BU3HAYCHHSI.
Po3uun, sixuit mictuts 10,8 T nmHKY xnopuay B 250 r Boau 3amep3 nipu -3,52 °C. Po3paxyiite
130TOHIYHUHN KOCPIIIEHT 1| OCMOTUYHHUN TUCK po3unHy mpu 25 °C.
[TosicHiTh Gi3ndHMI 3MICT 130TOHIYHOTO KoediienTa i. Sk fioro Bu3HavaoTh? BuBeniTs piBHAHHS,
SIKE TTOB'SI3y€ BEJIMYMHY 1 31 CTYIEHEM TUCOIiaIlii eIeKTPOIITY (.
Busnaure Temneparypy kurniaHs 1 M po3dnHy a30THOI KHCIIOTH, SIKIIO CTYIIHb 11 TUCOIiaIii B
po3uuHi nopisHioe 0,82.
BrnactuBocTi po3unHIB c1aOKUX €IEKTPOIITIB. SIKi pO3UMHU €IEKTPOIIITIB HA3UBAIOTHCS
130TOHIYHUMU?
JBa po3unan — 0,25 M po3unH 11ykpy i 0,13 M po34rH KaJbIli0 XJIOPUIY - MAIOTh OJJHAKOBY
TeMIlepaTypy KUIiHHA. BU3HaunTH YMOBHUH CTYIIHB AUCOIIAII] XJIOPUAY KaJbIIitO.
3akoH po36anenns OcTBanbaa. Foro BUBEIEHHS i 3aCTOCYBAHHSL.
Busnaure Temnepatypu KumiHHA 1 3aMep3aHHs po3unHy 40 r kanbuito HiTpaty B 500 r Bou, SIKIIO
YMOBHHI CTYIIHBb JUCOINAIli Horo gopiBHIOE 75 %.
SIK po3TalIyroThCsl PO3YMHU TIIIOKO3H, XJIOPULYy HATPIiI0, KaNliio alleTaTy, Miji cylibdary, aJtoMiHII0
HITpary, CipyaHoi KUCIOTH OJIHAKOBOT MOJISIPHOT KOHIIEHTpAIIii 3a 30UIbIIEHHSAM BETUUYUHU
OCMOTHYHOTO TUCKY? Homy?
PosrnsiabTe (akTOpH, K1 BIUIMBAIOTH HA CTYIIHB 1 KOHCTAHTY €JIEKTPOJIITHYHOI AUCOIIAII] CIIa0KUX
enektpouitiB. HaBeniTe Bupa3 s koHctanty aucorriarii kuciot: CH3COOH, HNO2, H2CO3 i ocHOB:
NH3 H2lll, CeHsCHanmz.
Busznaute TemmniepaTypu KUAITiHHS 1 3aMep3aHHs po3uuHy 14 T kamiro riapokcuay B 100 r Boau, SIKIO
YMOBHHI CTYIIHB JUCOITialii Horo gopiBaioe 60 %.
6. IlousitTsa npo pH. bydepHi po3unnu
[Ilo Take akTHBHICTD 10HIB €JIEKTpOTiTY? UM BOHA BIAPI3HAETHCA BiJI 3arajibHOT KOHIIEHTpAITii
EIEKTPOIITY?
Pospaxysatu pH 1 %-ro po34nHy MypalInHOi KHCIOTH, BBAKAIOUH, 110 IYCTHHA po3duHy 1 r/em® i
Knne = 2,1-10%,
Teopist CHUIBHUX €JIEKTPOJIITIB. [oHHA crita po34KHY.
Cryninp aucortiamii po3uuHy ci1adKoi KUCIOTH KoHIeHTparii ¢ = 0,1 Monb/n ctaHoBHUTH S5 %.
Po3spaxyiite o micns po3z6aBiaeHHs po3urnnHy B 100 pasis.
[Ilo Take aKTHUBHICTH €JIEKTPOJIITIB 1 I0HHA CHJIa PO3YMHY, SIK 1X BU3HAYAIOTh?
3HaiiniTe 3navenHs pH poszuuni: a) 0,01 M omrrosoi kucnotu (Kn=1,74-10°); 6) 0,05 M mypamusoi
kucnoru (K.=1,76-10%).
o Take ioHHUM 100yTOK Boau? Y 3MEHIIYETHCS BiH MPU 0AaBaHHI 10 BOJU KHUCIOTH a0o Jyry, a
TaKOoX MpHU 3MiHI Temmneparypu?
Po3paxyiiTe KOHCTaHTH 1 CTyMeH1 Aucolianii Takux kucior: a) 2 M pozunny HCN (pH=4,55); 6) 1| M
po3unny HJO3 (pH=5,26).
Jaiite Bu3HaueHHs MoHATh «pH» Ta «pOH». B sikux mMexkax BOHU 3MIHIOIOTHCS?
KoHcTaHTa aucolianii a30TucToi kucnotu aopisHioe 5,110 PospaxysaTy cTyminb auconianii i
KOHIIEHTpaLlio 10HIB BOAHIO KUcaI0TH B 0,01 M po3uuHi.
SIke 3HaUEHHS Ma€ KUCIOTHICTh CEPEOBUIIIA B O10JIOTTYHUX Mpoliecax?
MossipHa KOHIEHTpallis cipyaHoi kucioTtu fopisHioe 0,005 M. Po3paxyBaTu KOHLIEHTpALiO
T'IPOKCUIIBHUX 10HIB Y po34MHi Ta pH po3uuHy, SIKIIO CTyMiHb Aucomialii Kucaotu 92 %.
Slkumu MeToiaMu Bu3HayaroTh pH cepenopuma? Ix nepesaru i HenomiKy.
Busnauntu pH cepenoBuina, sKio Koumenrpaiis: a) ionis H3O" cranosuts 1; 2,5:107%; 4,2:10°°,
7,5-10"%? momb/i; 0) ioniB OH™ cTaHOBUTH 10%?; 3,2:10'%; 4,8-:10°8; 3,5-10° moub/11.
InaukatopHi Metoau BusHauenHs pH cepenopuma. Ix nepesaru i Hemosmiky.
BopneBuit moka3HUK pO3YMHY KaJbIiio T1ipokcuay nopiBHioe 10, PozpaxyBatu macy Kabliito
rigpokcuay B 200 r po3unHy, SKIO CTYMiHb HOro aucoriamii 85 %.
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[oTtenmiomerpuyuni MeToau BusHaueHns pH cepenosuina. Ix nepesaru i Heoniku. ®opmyia
XJIOPCPiIOHO-CKIITHOTO JTAHIIIOTA.

Po3paxysaru crymins aucomianii i pOH amoniro rizpokcuay B 0,05 M po3unHi.

JaiiTe BU3HauUeHHs MOHATTAM '"kucnota" i "ocHoBa" 3a Appeniycom, bpencrenom Ta Jloypi i
JIproicom.

a KOHCTaHTa mucoriarii — 6,6:107.

BuxitaniTe OCHOBHI TIOJIOKEHHS TEOPil CHIIBHUX €IICKTPOJIITIB.

Po3paxyiite ioHHy crity cymimi 0,25 M po3uuniB NaCl, Na2SOs i ZnS0a.

SIki cuctemu Ha3uBaOTh OypepHUMH, KU iX ckian? Ha3site 4-5 OydepHux cucrem, ski
3yCTPIYalOTHCS B TPYHTOBHX PO3YHHAX, POCIMHAX 1 TBApUHAX.

Pospaxysatu pH 10 %-ro po34uHy OITOBOI KMCJIOTH, BBAKAIOUH, II0 I'yCTHHA po3duHy 1 r/cm®
Buseniteh piBHAHHS /Ui po3paxyHKy pH kucinoTHux OypepHUX pO3YHHIB.

3HaiiniTe 3HaueHHs pH po3uunis: a) 0,005 M ouroBoi kucnoty; 0) 0,005 M aMoHIO T1IpOKCUTY.
Busenite piBHAHHS A1 po3paxyHKy pH ocHOBHUX Oy(epHUX pO3UHHIB.

Pospaxysatu pH 15 %-r0 po3unny optodochopHOi KUCIOTH, BBAXKAIOUH, 110 AUCOLIAIIISL
0OMEKy€eThCs MEPIINAM CTyIEHEM, a TycTHHA posunny — 1,12 r/em®.

U 3MIHIOIOThCS XapaKTepUCTHKHU Oy(depHUX pO34YHMHIB MpU po30aBieHH] ix Bonoo? bydepHa
€MHICTb Ta METOM i1 BUSHAUECHHS.

nopisHioe 1,3 %.

[TosicHiTh MeXaHi3M fii aneTaTHOTO Oydepa.

Pospaxyiite pH OydepHoro po3uuny, sikuii ckinagaerbes 3 75 mut 0,05 M po3unHy HaTpiro anerarty i
50 mu1 0,04 M po3unHy OIITOBOI KUCTIOTH.

[TosicHiTh MexaHi3M 1ii kapOoHaTHOTO Oydepa.

Po3spaxyiite pH OydepHoro pozuuny, sikuii ckinagaerbes 3 100 ma 0,1 M po3unHy HaTpito
kap6onary i 50 mut 0,5 M po34mHy HaTpito TiapoKapOOHATY.

Pospaxyiite pH OydepHoro pozunny, sikuii ckinagaerbes 3 100 ma 0,1 M po3unHy HaTpito
muriapodocdaty i 150 mut 0,15 M poszuuny HaTpiro riapodocdaty. [ToscHITE MEXaHi3M il IbOTO
oydepa.

Axuii 06'em 0,1 M po3unHy amoHit0 xyopuay noTpioHo gogatu a0 50 mi 0,15 M po3unHy amMoHiI0
rigpokcuay, mod orpumaru 0ydepny cymim 3 pH=9,5. [TosicHiTs MexaHi3M Jii mporo Oydepa.
[ToTeHuioMmeTpuyHe TUTPYBAHHSL.

300pa3iTh CXeMaTUYHO KPUBI MOTEHI[IOMETPUYHOTO TUTPYBAHHS BYT'UIBHOI 1 CIpYaHOT KUCIIOTH
CHWJIBHUM JYTOoM. BKa)KiTh TOUKH €KBIBaJIEHTHOCTI 1 MOSICHITH, YUM O0OYMOBIICHO PI3HUN XapaKTep
CTpUOKIB MOTEHITIAITY.

[ToTeHuioMeTpuyHe TUTPYBAHHS.

3uaiitu pH po3uuny micins Toro sk a0 1 10,1 M po3unny ByrineHoi kucnotu goganu: 0,05; 0,1;
0,15; 0,2 monp Harpito riapokcuay. HakpecniTe cxemy NOTEHIIIOMETPUYHOTO TUTPYBaHHS.

Sxuit 06'em 0,1 M po3zuuny Hatpito aurigpodocdary norpiono gogatu 10 50 mia 0,5 M pozuuny
HaTpito rifpodocdarty, mobd orpumaru OydepHy cymim 3 pH = 8. [TosicHITh MeXaHi3M Aii [bOr0
Oydepa.

1o Take OydepHa emHicTh? Sk ii BU3HA4atOTH?

Po3paxyiite OyhepHy eMHICTh 3a KucioToto amiagnoro oydepa (NHsOH - NH4Cl), sximo mst
3minu pH 20 ma Oydepy Ha oaunuIo notpi6Ho gonatu 12,7 mi 0,1 M po3uuny Hatpito
rigpokcuay IloscHiTe MexaHi3M il uboro Oydepa.

SIk BU3HAUaIOTh Oy(epHy €MHICTh 3a KUCIOTOIO? 3a TyroM?

Pospaxyiite Oydepny emHuicTh 3a myrom 0ydepa NaH2PO4 — NagHPOs, sikio amst 3miau pH 10 M
1poro Oydepa Ha onuHUIO OTPiOHO Hoaatu 23,6 mia 0,05 M poszuuny consHoi kuciaotu. [1oscHITh
MeXxaHi3M Aii nporo oydepa.

[TosicHiTh MexaHi3M Jii TiapokapOoHaTHOTO Oydepa.

Poszpaxyiite pH OydeprHoro po3uuny, skuii cknagaerbes 3 70 ma 0,01 M po3unHy ByTiIbHOT
kucnotu i 30 M 0,05 M po3unHy HATpitO TiAPOKapOOHATY.
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Poszpaxyiite pH OydepHoro po3unny, skuii cknagaerbes 3 20 mi 0,1 M po3unHy aMOHit0
rigpokeuay i 30 M 0,05 M po3uuny amoHiro HiTpaTy. IloscHiTs MexaHi3M Aii nboro Oydepa.
Sxwnit 06'em 0,05 M pozunny ¢ocdoproi kucioru norpidbno nogaru g0 100 ma 0,1 M po3unny
HaTpito auriapodocdary, mob orpumaru Oydepny cymim 3 pH = 3. TTosicHITh MeXaHi3M Jii HOT0O
oydepa.
Poszpaxyiite pH Oydeproro po3unny, skuii ckinagaerses 3 50 M 0,2 M po3unny Hatpito docdary i
120 M1 0,1 M pozumnny Hatpiro rizpodocdary. [losicHiTs MexaHi3M aii 11poro Oydepa.
VY SKUX CIIBBITHOIIECHHSIX MOTPIOHO B3SATH HATPIIO AIlETAT 1 OLITOBY KHUCIIOTY, 00 OTPUMATH
Oydepny cymim 3 pH = 5,2. IlosicHiTs MexaHi3M Jii boro Oydepa.
[MosicHiTh MexaHi3M jii arieraTHOTO Oydepa. Pozpaxyiite pH OydepHoro po3unny, skuii
ckianaerses 3 35 miut 0,1 M po3unny Hatpito aneraty 1 115 mi 0,05 M po3unHy OLITOBOT KUCIIOTH.
7. EflexTponpoBiaHicTh pO34UHiB
[TuToMa enexTponpoBIAHICTS 1 11 3a1€KHICTh B1J] TEMIIEPATypH 1 KOHLEHTpAIlil eleKTPOIITY.
[Muroma enexkTponposignicTs 0,1 Mossproro poszunny KCl npu T =293 K nopisnioe 10,7-107
Cwm/M. 3HaiiTH MOJIIpHY €1EKTPONPOBIIHICTh PO3UHUHY.
MosnsipHa €neKTpOIPOBIIHICTh PO3UMHY 1 11 3aJI€XKHICTD BiJI IPUPOAU EIEKTPOIIITY TEMIIEPATYpH 1
KOHIIEHTpaIlii
3HalTH CTYMIHb 1 KOHCTAHTY enekTponitTuyHoi aucoiaii 0,01 M po3unny NH4OH, sikiio monsipHa
eJIeKTPOTPOBiTHICTE po3unHy A = 0,96 CM-M?/KMOIIb.
3B'130K MOJISIPHOI €JIEKTPOIIPOBIIHOCTI 31 CTYIIEHEM JAUCOIAI] eeKTPOIITY 1 HIBUAKICTIO pyXy
10HIB.
3Hai1iTh MOJIAPHY enekTponpoBiaHicTh 0,02 M po3urHy aMOHIO TIPOKCUIY, AKII0 HOro Kiyue =
1,75-10°.
[TuTomMa eneKTpOoNnpOBIIHICT 1 i1 3aJIEKHICTh BiJ] IIBUAKOCTI pyXy 10HIB 1 3aps1y 10HIB.
[Muroma enexktpornposimnicts 0,1 M po3unHy onroBoi kucinots npu 18 °C nopisaioe 4,12-1072
Cwm/M. Bu3HauuTH CTYIiHb i KOHCTAHTY AMCOL{aLil OLTOBOI KUCIOTH, SKIIO PyXJuBicTh ioHiB H3O"
1 CH3COO' BignogigHo nopiHtoe 31,51 3,5 CM-M%/KMOJIb.
[TosicHUTH MeXaHI3M IEPEHOCY EIEKTPUKU MPOBITHUKAMH TIEPIIOTO 1 APYyroro poay. Sk
3MIHIOETBCSI €JIEKTPOIPOBIAHICTS MPOBIIHUKIB MEPIIOTO 1 IPYTroro POy 3 MiABUIIICHHSIM
TeMmneparypu. ki ioHu
3HaxXoAThCs Y BoaHuX po3unHax KHSO4 1 KoCO3? Sk moBecTy, 1110 10HU yTBOPIOKOTHCS MPH
PO3UMHEHHI KPUCTalIB, @ HE IPU IPOIYCKAaHHI €JEKTPUYHOIO CTPYMY Yepe3 PO3UHH?
Cdopmymronite 3akon Konbpayma. [TosicHITS, sk 3a gormoMororo 3akony Konbpayiia, 3Haroun
€JICKTPOIPOBITHICTh PO3YMHY MOXKHA PO3PAaXyBaTH CTYITIHb 1 KOHCTAHTY JUCOITIAII] SIIEKTPOIITY.
Uu OynyTs BiapizHsTHCcs enekTponpoBigHocti po3unHiB KC1, KOH, HC1 oxgnakoBux
KOHIICHTpAIIii?
[TosicHITB, 110 TaKe PYXJIUBICTH 10HIB, SIK MOKHA 11 BUMIPATH. SIK 3aJI€KUTH €IEKTPOITUYHA
PYXJIHBICTH 10HIB Bij iX 3apsny? [losicHIT, oMy 1 sik came OyJie 3MiHIOBATUCH €JIEKTPONIPOBIAHICTD
PO3UMHY IIPU TUTPYBAHHI KHCIIOTH JIyTOM.
[IpakTuyHe 3acTOCyBaHHS €1EKTPONPOBIAHOCTI. [10ACHITS, SIKi IepeBaru Mae METO.
KOH/TyKTOMETPUYHOTO TUTPYBAHHS Mepe]] IHIIMMU aHAJIOTTYHUMHU METOJaMH aHAIITUYHOT XIMil.
[TosicHITB, Bil IKUX (PaKTOPIB 3aJI€KUTHh A0OCOIIOTHA IIBUKICTh PYXY 10HIB, SIK I BU3HAYAIOTh.
Yomy mBuaKicTs pyxy ioHiB H3O" i OH” 3Ha4HO mepeBuUIiye MIBUIKICTh PyXy iHIIHX 10HIB?
[TosICHITB, SIK 3aJIEXKUTh MOJISIpHA €JIEKTPONPOBIIHICTD BiJI IIBUKOCTI PyXy 10HIB.
OOuHCHITh CTYMIHb 1 KOHCTAHTY JIUCOLIALT OLTOBOT KUCIIOTH, SIKIIO MUTOMA €JIEKTPOIPOBIAHICTh
pu 20 °C nopisaioe 0,045 CM-M? KMOIIb, a eleKTpuuHi pyxmuBocti ionis H30* i CH3COO®
BimmosinHo 31,5 1 3,5 CM'M?* KMOJIB.
EnextponiTuyHa pyXJIUBICTH 10HIB. SIK BOHA 3aJISKUTh BiJl TEMIEpaTypHy i MPUPOAN PO3ZUYMHHUKA?
Po3zpaxyBaru nuromy enextponposiaHicTs 0,16 M po3unny npomnionoBoi kuciotn C2HsCOOH
npu 25 °C. axmo Kye = 1,34-107,

MosisipHa eneKTpOIPOBiHICTh eNeKTPOiTiB, GisudHuii 3MicT wiei Bemuuuny. Ii 38'130K 3 TUTOMOIO

€JIEKTPOIPOBIIHICTIO.
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[Tutoma enextponposianicTs 0,1 M pozuuny NH4OH npu 18 °C nopisnioe 0,33 Cm/m. Po3paxyiite
MOJISIPHY €TIEKTPOIPOBIIHICTE 1 CTYMiHB eeKTpoNiTHYHO1 aucorianii NH4OH.
3aKoH He3aJIeKHOCTI pyXy ioHiB. [losicHUTH, Bi SKUX (PaKTOPIB 3aJEKUTH PYXJIUBICTh 10HIB.
[Turoma enexTporpoBiaHicTh po3unny mini (1) xmopuny, konuenrpais sikoro 10 %, npu 18 °C
nopisatoe 11,4 Cm/m. I'yctuna po3uuny ctaHoBUTH 1,08 r/em®. OGumCIUTH CTYIIIHB AUCOITIAIT
CuCl2y po34uHi.
MostsipHa eNeKTPONPOBIIHICTD €IEKTPOIIITIB, 3aJICKHICTH 11 BiJl p030aBICHHS PO3UHHY.
OOYHCINTH CTYIIHB ENEKTPOIITUYHOT TUCOIiaIli] i KOHCTAaHTY AMCOMLIallii pO3YHHY MYpPaIIHHOI
KHCIIOTH 3 KOHIIEHTpai€ero 4,94 %, skuio npu 18 °C nuroma eneKTpoIrpoBiIHOCTI PO3YHUHY JIOPiIBHIOE
0,55 Cm/M, a rycTuHa po34uHy cTaHoBuTh 1,012 r/em?,
[TuToma 1 MoJIsIpHA €EeKTPOIIPOBIIHICT €IEKTPOIIITIB, iX 3aJ€KHICTh BiJl KOHIIEHTpALlil 1 TPUPOAU
10HIB.
[Tutoma enextponposinHicTs po3unHy KOH, konuentpanis sikoro 4,2 %, npu 18 °C nopiBHtoe 14,65
Cm/m. I'yctuna posunny 1,038 r/cm®. OGUHCINTH MOTAPHY €TeKTPOIPOBIAHICTb.
8. Enekrpoximis
EnexTpoanuii moTeHuiam i yMoBH HOro BUHUKHEHHS.
3HaNTH BETUYNHY €JIEKTPOAHOTO TMOTEHITIATY IIMHKOBOI TUTACTHHM, 3aHypeHOi B 1 M po3unH nuHKy
cynbdary npu remneparypax 0; 251 100 °C.
[ToHsTTS MpO cTaHAAPTHUI €IEKTPOIHUM MOTEHIIIaM 1 cIOcOOU HOro BUMIPIOBAHHS.
[MosicHiTh, 1m0 BigOyBaeThes, ko po3unt 3aiiza (II) mirpary Fe(NO3z)2 nepemimryBatu
amominieBoro noxkkoro. EY(A1/A1%) = -1,66 B; EO(Fe/Fe?*) = -0,44 B.
[ToTeHuian SKOro eneKTpoay 1 YoMy IPUKUHATO 3a HYJb? ONUIIITH CXeMaTHYHO POOOTY LIOTO
€IIEKTPOLLY.
[TosicHiTh, un MoskHa po3unH 3amisa (I1I) cyasdary Fez(SOs)s 30epiratu B HiKEILOBAaHOMY TOCY/Ti?
E°%(Fe/Fe?*) = -0,77 B; E°(Ni/Ni%*) =-0,25 B.
3a SIKUM MPUHIIATIOM PO3TAIIOBAaHI METAJIM B TaOIMII CTAaHAAPTHUX €JIEKTpoAHUX moTeHmianis? 1o
MOXHa CKa3aTH MPO XIMiYHI BJACTUBOCTI METATy 3aJIe)KHO BiJ] HOTO po3TantyBaHHs B TaOiMIi?
Yum nosicauTH, mo 3aiiza (I11) xmopua He MoKHA TPUMATH B IMHKOBOMY, aji¢ MOJKHA TPUMATH B
MI1JTHOMY TIOCY/I1i?
Judy3iiiHui TOTeHIIiaN 1 TPUYMHU HOr0 BUHUKHEHHSI. SIKi 3aX011 BXKUBAIOTH JJIs HOTO 3MEHIIICHHS
MIPHU EICKTPOXIMIYHUX BUMIPIOBAHHSX ?
[TosicHITh, B IKOMY HANPSMKY 1 4OMY IPOTIKalOTh 400 HE MPOTIKAIOTh HABEJACHI HMKYE PEaKIIii:
2H* + Cu —,
2Ag° + Hgo?* —,
Zn° + Mg%* —.
Ska pizHuIs Mix enektpoaamu [-ro i II-ro poay? HaBeniTe mpukiaay eleKTpo/IiB i HAMUILITH 10HHO-
O0OMiHHI MTPOILIECH, 110 MPOTIKAIOTH Ha MOBEPXHI IIUX €IEeKTPOoaiB. BkaxiTh, /ie 1X 3aCTOCOBYIOTb.
SIxi mpouecu OyayTh IPOTIKATH IPU 3aHYPEHHI MITHOI JPOTHUHH Y po30aBiIeHHI PO3UMH CipyaHOi
KHCJIOTH, a30THOKHCJIOTO cpibia?
[Ilo Take okuCcHO-BiqHOBHME noTeHIian? Metoau BuzHaueHHs OBII. Horo pOib y IPYHTAaX.
EnexTpopyriiiHa cuia KaloMelbHO-BOIHEBOTO rajlbBaHIYHOTO €IeMEHTA
Hg | HgCl2,KCl || H* | (H2)Pt nopisatroe 0,434 B. O6uuciut pH po3unHy, SKIIO €1eKTPOIHUIT
MOTEHIliaJl KaJIOMENIbHOIO eeKTpoa fopisHioe 0,25 B.
o Take MeMOpaHHi enexkTpoau? Sk BUHUKae CTPUOOK MOTEHITIaTy B MEMOpPaHHHX €JIeKTpoaax?
Po3paxyBaTH OKHCHO-BiIHOBHUII moTeHIian i cuctemu: MnOs” + 8H = Mn?* + 4H,0, sxmio
xoHuenTpawis MnOy4™ nopiaroe 10° Mons/n, Mn?* - 102 mons/n, H+ - 0,2 Momb/m.
CxeMaTHYHO OMUIIITH OYIOBY 1 MPUHIIUII POOOTH CKIISTHOTO €JeKTpoaa. BKaxkiTh /e BHHUKAIOTh
MOTEHIIIaNH 1 IKUH 3 HUX JIHIHHO 3anexuTh Bi pH cepenopuia.
[Tpu poOOTIi SIKOTO 3 HABEACHUX TATbBAaHIYHUX €IIEMEHTIB HE 3MIHIOETHCS Maca IMHKOBOT TJIACTUHKU?
KonuenTparii po3unHis cosueit 1M.
Zn | ZnsS04|| MgSO4 | Mg Cu | CuS04 | ZnS04 | Zn
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Ag | AgS04||ZnS04 | Zn Zn | ZnSO4||CuSO4 | Cu
Zn | ZnsSO4|| MgSO4 | Mg

CxeMaTH4HO ONUIIITH OyJOBY 1 MPUHIMIT POOOTH XIHT1APOHHOTO eeKTpoAa. Jlo sIKoro Ty BiH
HanexuTh? Hanumite Gopmyiy asisi BU3HAUEHHS MMOTEHIIATY eNeKTPOo/a.
EnexrpopymriiiHa cuiia XiHriJpOHHO-KaJIOMEIHHOTO TalbBaHIYHOTO eneMenTa aopisaioe 0,337 B.
OO6uncnutu pH po3unHy, SIKIIO €IEKTPOIHUI MOTEHITIAT KaJOMEIBHOTO eleKTpoaa nopisHioe 0,25
B.
InnmkaTopHi 1 JomoMiXHI enexTpoau. HaBemiTe npukiIaay i HamuIIiTh PiBHSHHS IPOIIECIB, SKi HA
HUX MPOTIKAIOTh.
EPC ranpBaHi9HOTO €JIeMEHTa, CKJIAJICHOT0 3 HACHYCHOTO KaJIOMEIILHOTO 1 X1HT1IPOHHOTO
€JIEKTPO/Ia, 3aHyPEHOT0 B AOCHiKyBaHuil po3unH mipu 18 °C, nopisutoe 0,36 B. OGuucnutu
BOJIHEBUI TIOKA3HUK 1 akTHBHICTH i0HiB H' y po3unHi.
TepMoanHaMika enekTpoxXiMIYHUX IporieciB. Po6oTa raibBaHIuHOTO €IeMEHTa.
OGUMCIIUTH TIOTEHIIiAN IIMHKOBOTO €eKTPO/Ia, 3aHypeHoro B 150 cm® posunny, mo mictuts 0,2 T
LUUHKY cyabgaty npu 25 °C; cTyniHb Jucouialii coil y po34rHI IPUHHSITHA PIBHUM OJUHMUILI.
Hopmanbsauii enemenT BecTona, iforo 6yoBa, mpuHLIKIT pOOOTH 1 MPU3HAYEHHS.

OGuHCTNTH aKTHBHICTh i0HIB CO%* (ace?*) y posunni CoCl, mpy 25°, KO MOTEHITiall KOGATBTOBOTO
€JIeKTpoJia B po34mHi jopiBHIOE -0,3078 B.
Busenite piBHsHHS HepHcTa 115 po3paxyHKy eeKTpOJHOr0 MOTEeHIay 1 MpoaHaii3yiite Horo.
O6uucnutu EPC KoHIIEHTpaliifHOTO eJIeMeHTa 13 BOJHEBHX €JIEeKTpo1iB, 3anypenux B 0,1 1 0,001 M
po3ure KOH nipu 25 °C. Koedirieatn aktusHoCTi ioHiB H' y po3urHax npuitHATH piBHUMHI
OIMHUILI. SIKuii HAaPSIMOK CTPYMY Y JIAHIIOTY?
EnexrpopymriitHa cvia Ta MeTOaH 11 BA3HAYEHHS.
O6uucnutu pH 1 pOH, siximo EPC ranbBaHigHOTO €1€MEHTa, CKJIAICHOTO 13 HOPMAJIbHOTO
KaJIOMEJILHOTO €JIEKTPO/Ia 1 BOAHEBOTO, 3aHYPEHOT0 B AOCIIDKYBaHUH po3unH, AopiBHIoe 0,297 B
nipu 25 °C.
9. IloBepxHeBi ABMIIA HA TPaHUIli po3noainy ¢a3. Aacopouis
[TonsTTsa copOist, amcopOitis, abcopOitis, agcopOeHT, abcopoent, necopobiis. [1lo Take moBepxHeBa
€HEePTisl 1 TOBEPXHEBUM HATAT PIAMHU?
OcobnuBocTi (i3nyHO1 1 XIMIYHOT acopOitii, agcopOIliiina piBHOBAra, i30TepMu aacoporii i
PIBHSHHS, 11O i1 ONTUCYIOTb.
Teopis monekymsipHoi agcopOritii JIlenrmiopa, i OCHOBHI ITOJI0KEHHS, BUBEACHHS P1BHIHHS 130TepPMHU
JlenrMmriopa.
[ pyHTOBO-BOMPHMI KOMILIEKC i afcOpOLiiiHI IPOLECH, 110 IPOTIKAKOThL Y IPYHTI.
PozpaxyiiTe KiNbKICTh MypalnHOi KUCIOTH, 110 aacopOyBanacs 100 r rpyHTy, SKIIO piBHOBaXHA
KOHIICHTpAIlisl KHCJIOTH CTAHOBUTH 8,6 MMOJIb/11, a KoHCTaHTH K 1 N piBHIHHSA DpeitHmmixa
BI/IMOB1THO JOPiBHIOWTH 4,51 3,1.
Bunu agcopOii ra ix xapakrepuctuka. Skuil Bua aacopOIii cnocTepiraeTbcsi B CUCTEMI IPYHT -
I'PYHTOBUI pO3UHH.
[ToBepxHeBa eHepris 1 3MouyBaHHs. ['ipodoOHi 1 TiapodiabHI TOBEPXHI.
OO6mMiHHa ajacopOuis Ta ii ocobnmuBocTi. KaTioHiTH 1 aHIOHITH, HABECTH NMPHUKIAN. 1X 3aCTOCYBaHHS.
IToBepxneBo-aktuBHI (IIAP) Ta nosepxneBo-inakTuBHi (I1IP) peuoBuHU 1 iX BIUIMB Ha MOBEPXHEBUI
HaTAT 1 MOBEpXHEBY eHeprito. 3actocyBaHHs [IAP y cinbcbkoMy rocnogapcTsi.
SIki MOJIeKy/IM Ha3UBaAIOThCs TUGUIbHUME. OpieHTalis TUPUIBHUX MOJIEKYJT Ha TOBEPXHI PI3HUX
aJIcCOpOEHTIB.
Ancopbuist Ha Mexi po3MoiTy piuHa — ra3. PiBHsaHHs ['160ca 1 #oro aHanis.
Sk mpoTtikae mpotiec ajcopOrii Ha MOBEpXHI TBEPAUX TUI i3 PO3UHHIB €IEKTPOJIITIB.
Po3paxyiite Benuuuny aacop6uii (I') KUCIoTH Ha MEXi PO3NOALTY PO3YHH-TIOBITPS, ko mpu 20 °C
i KoHteHTpanii kucnotu Cy |=0,71C2=0,5 KMOJIB/M®
MMOBEPXHEBUI HATST BiAMOBIIHO G = 6,84:103, 6 =6,19-10° H/m.

Ocob6auBocTi acopO1ii CHIIBHUX €IEKTPOIIITIB Ha MOBEPXHI TBEPIOTO Tia.

Po3paxyiiTe KUIbKICTh OLITOBOI KUCIIOTH, 110 ajcopOyBanack 200 r rpyHTY, SIKIIO piBHOBa)KHA
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KOHIIEHTPAIIiS OI[TOBOI KUCIOTH CTAaHOBUTH 18,6 MMOIIB/J, a KoHCTaHTH K 1 N B piBHSIHHI
@peitntixa BiANOBiAHO piBHI 5,64 1 3,4.

SIKi pe4OBUHHM 1 YOMY € TIOBEPXHEBO-aKTUBHUMH TI0 BIJHOIIECHHIO /10 BOJM.

[ToBepxuesuii Hatsr Boau 6 (H/M) mpu 20 °C i3 30iIbIIEHHSIM KOHIICHTpPALlii OpraHigYHOT KUCIOTH
(xMoub/11) 3MinIoeThCA Tak: C1=0—01=7,28-10% C,=0,1-062=6,79-10%, C3=0,5-03 =
6,28-10%. BuxopucroBytoun pisHsHHA ['i66ca pospaxyiite Bemunny agcop6uii (I') Ha Mexi
PO3MOALTY PO3UYUH-TIOBITPSI.

OpienTalis MOJIEKYJ TOBEPXHEBO-aKTHBHUX PEYOBUH Y IIPUIIOBEPXHEBOMY IIapi, nmpasmiio Tpayoe.
Ska KucnoTa - MypaiiHa, OI[TOBA YH IMPOITIOHOBA - IIPH JI0/IaBaHHI Y BOLY OLIBIIIOI MipOkO
3MEHIIY€ TIOBEPXHEBHUI HATST.

OCHOBHI NOJOXKEHHS TEOPii MOIIMOIEKYJIIPHOI afcopOLii, 130TepMHU MOJIIMOJIEKYIISIPHOT a1copOIii.
10, Kos10inHi cucremMu Ta iX XapakTepUCTHKA

Bunuknenns xonoinnoi xiMii. Knacugikariis 1ucepcHUX CUCTEM 3a PO3MIpaMU YacTOK
nucrepcHoi pasu

3arajbpHa XapaKTepuCTHKa AUCTIepcHUX cucteM. Knacudikaliis qUCIepCcHUX CUCTEM 3a arperaTHUM
CTaHOM JHCIepcHO (pa3u 1 TUCIEepCIHHOro Cepe0BUIIA.

Metoau onepKaHHs KOJIOITHUX CHUCTEM 1 1X XapaKTEepPUCTHKA.

JlucriepciiiHi MeToIn oJiep KaHHs KOJIOIMHUX CHCTEM 1 iX XapakTepucTrka. HaBecTn mpukiam.
OpneprxaHHs KOJOITHUX CHCTEM METOJIOM TenTr3anii. HaBectn mpukimam.

Bunu nentusanii 1 ix xapakrepuctuka. HaBectu npuxiiaau.

Konnencartiiitai MeToiu OAepKaHHS KOJOITHUX CHUCTEM.

OneprkaHHSI KOJIOITHUX CHCTEM METOJIOM (hi3UIHOT KOHIEHCAITii.

OneprkaHHSI KOJIOITHUX CHCTEM METOJIOM XIMIYHOI KOH IEHCaITii.

HapecTtn npuknaam BiAMOBIAHUX PEAKIIii.

OyYnCTKA KOJOIMHUX CUCTEM Bl JOMIIIOK.

OuncTKa KOJOITHUX CUCTEM BiJ IOMIIIOK eIeKTPOiTiB. iamis.

OCMOTHYHUH TUCK KOJIOITHUX PO3YHHIB.

MoutekyIapHO-KiHETHUYHI BIACTUBOCTI KOJIOTTHUM CHCTEM.

CenuMeHTalis Ta il 3aKOHOMIPHOCTI. B'SI3KiCTh KOJIOITHUX CHCTEM.

[ pyHTOBO-BOMPHHUIT KOMILIEKC. 3HAYECHHS MOJIEKYJIAPHO-KIHETHIHUX (DAKTOPIB Yy MpoLecax
IPYHTOYTBOPCHHS 1 TEHE3UCY IPYHTIB.

OnTuyHi BIACTUBOCTI AucnepcHuX cucteM. Edekr Tunmans.

Konmuenrparis crangaptHoro po3unny 305110 C1 = 0,25 %, Bucora orBopy mropu hy =5 Mm.
BusHaunTi KOHIIEHTpAaIlii0 po3urHy 30110 Co. Ao a1 Hporo hy =10,1 mm.

CeiTnopo3citoBaHHs B IUCIIepcHUX cucteMax. PiBusHHs Penes Ta ioro ananis. Busectu piBHSHHS,
SIKE JIEKUTHh B OCHOB1 MeTOAY HedenoMeTpii.

UYepes 30716 TyMyCy MPOIYCKaIH CBITJIO, B OAHOMY BUIIQJIKY 3 JOBKHUHOIO XBHI1 A =400 HM, a B
apyromy — A = 600 M. B sxoMy BUIaaKy po3CitOBaHHS CBITJa OlIbIIe 1 B CKIIBKU pa3iB?
AOGcopOI1is cBiTJIa B AUCIIEPCHUX CUCTEMAX. 3aKOH MOTJIMHAHHS

CBITJIA.

300pa3iTh 3aJ1eXKHICTh IHTEHCUBHOCTI CBITJIA, 10 POWIILIO Yepe3 PO3YMH, Ta ONTHYHOI I'YCTUHU
PO3YMHY BiJ] KOHIIEHTpAIIil PO3YHHY 30III0.

Hedenomerpuunuii 1 TypOiiuMeTpUUHUN METOIM TOCTIHKEHHS KOJOIMHUX cucTeM. Ska
MIPUHLMIIOBA PI3HULA B ONITHYHUX cXeMax HedenomeTpa 1 TypOiaumerpa? Sky iHpopMmariito MoxHa
OTpUMAaTH 32

JIOTIOMOTOF0 KOKHOIO 3 WX MPHUJIAJIB IIPU BUBYEHHI JUCTIEPCHUX CUCTEM?

UYepes 30716 3a1i3a riApoOKCHU Ty MPOITYCKAaIH CBITIIO, B OTHOMY BHUIAKY 3 JOBXKUHOKO XBuIi A = 800
HM, a B ipyromy — A = 400 HM. B sskoMy BUIaJKy pO3CitOBaHHS CBITJIa OiIbIE 1 B CKUTBKU pa3iB?
Hedenomerpuunuii METO AOCHIIKEHHS BIACTUBOCTEN KOJOITHIUX CUCTEM.

3a nonoMororo HedeaoMeTpy BU3HAYMIN KOHIIEHTPAIIIIO 30J110 CipKU 0JTHaKOBO1 tucnepcHocTi C:
NOpiBHSHO 3 KoHIeHTpauicto C1 = 1,6 kr/m>. BUCOTH OCBIT/IEHUX IIapiB CTAHOBUIIN:

h: = 18,4 mm. h2 = 31,2 Mmm. BusnauuTu koHIIeHTpaIi0 30150 Co.
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BucHoBKH 3 3ak0HY po3citoBaHHs cBiTiIa Penes. [ToscHITE Taki sBUIA: OJTAKUTHHIA BiATIHOK HeOa i
BOJIM, YEPBOHUH KOJIIp CUTHAJIbHUX BOTHIB.

VY CKUIBKH pa3iB 3MIHUTHCS IHTEHCUBHICTD PO3CISTHOT'O KOJOIAHUM PO3YMHOM CBITJIA MIPU
3MEHIICHH] Yy /IBa pa3u: a) JiaMeTpa YaCTUHOK JUCIEPCHOI (a3u; 0) TOBKUHHU XBUIII IAIaI090T0
cBiTia?

11. Teopist koJ10inHUX cuctem. Bynosa minesn

SBumie enextpodopesy i Horo 3acTOCyBaHHSI.

EnexTpoKiHeTHIHHIA TOTESHITIA 30J1t0, BUMIPSTHUI METOIOM eJIeKTpodope3y, CTaHOBUTH 45 MB.
I'pajlieHT NOTeHIiaTy CTaHOBUTh 7 B/cM, mienexTpuuna crana Boau 81, a B'askicts Bogu 1107
[Ta-c. Po3paxyiite enekrpodopeTHyHy MBUIAKICTH YaCTOK 30J1t0. YaCTUHKH BBOXKATH CHEPUIHUMHU.
{(m3eta)-noTenia. Moro BUHUKHEHHS i criocoOu BuMiproBanHs. Enextpodopes riapo3oo
Fe(OH)s mpoBouu Mpu TaKUX YMOBaX: Pi3HHUIL MOTEHIIANIB Ha enekTpoaax 150 B, Biacranb mMixk
enekrpoiamu 30 cM, MBHJIKICTh PYXY 4acToK 3010 - 14 MM 3a 10 xB, mienekrpudna craia Bogu 81,
B'a3kicTs Bom 1-107 IMa-c. 3Haittn {-moTennian 30mo0. YaCTHHKN BBAKATH C(EPUIHIMH.
Po3Butok ysBiens npo BuHukHeHHs Ta OyaoBy IIEIL. TepmoauHamiuHuii moTeHIiamN.
Po3paxyBaru (-OTeHIIa] YaCTHHOK TJIMHH, SKIIO pH TpaaieHTi noteHuiany 10 B/cm yactunkn
npoxoaaTs 1 MM 3a 1 xBumuny. B'sskicts cepenouma 1-107 Ia-c, gienexTpuana crama 81.
YacTUHKH BBOXATH CHEPUIHUMU.

[TonBiiHMI eneKTpUYHUN 1Iap Ta MEXaHi3M oro BUHUKHEHHs (Teopii ['enbmronbua, I'yi 1 lltepHa.
Po3paxyBatu {-moTeHI11a] YaCTHHOK CYCIIEeH311, SKIIO eIeKTPO()OpEeTHIHA MIBHAKICTH YJACTHHOK
1,99-10* cm/c. Iaxinus notenniany cranouts 0,57 B/cm. JlienexkTpuyna ctana gopisaioe 81, a
B'si3kicTh Boau 1-107 Ta-c. YacTHHKH BBaXKaTH MATHAPUIHAMH.

Hagectu cxemy Oynosu I1EIII 3a [lIteprom i1 rpadik namiaHs noTeHmiany. TepMoauHaMiyHUN 1
eNeKTPOKIHETHYHUH TToTeHIianmu. Po3paxyBaTu {-moTeHItian yacTuHOK 30110 3aiiza (111)
T1IpOKCHTy, BUKOPUCTOBYIOUH Taki JaHi: BenuunHa 30BHIHAK0I EPC 200 B. Bimcranb Mix
eIeKTpoIaMu 22 CM. MEKa 301110 3MINTy€eThCs Ha 2 cM 3a 15 xBuiuH. JlienekTpuuHa crana - 81. a
B'SI3KICTh CEPEIOBHUIIA

1-107 ITa-c. YacTuHKY BBaXaTH CEpPUIHHIMM.

MeToM BU3HAYCHHS IEKTPOKIHETHYHOTO MOTeHIliany. Moro 3Ha4eHHs 1ist CTIHKOCTi KOJOiTHIX
CHCTEM.

PozpaxyBatu enekrpoopeTuuHy MBUAKICT YACTUHOK 30JII0 30JI0Ta, SKIIO IPAJIEHT MMOTEHIIATY
nopiaioe 1000 B/Mm, a {-motenmian ctanoButh 58 MB. [lienexkrpuyna ctana - 81. a B'I3KiCTh —
1,14-107° IMa-c. YacTHHKY BBa)KaTH IUAJTTHIPUIHUMH.

SIBuIe eneKTPOOCMOCy 1 HOro 3aCTOCYBaHHS.

[Tig niero enexTpuyHoro crpymy Hampyroro 180 B 30mb 3a 20 xBuinH nepeMicTuBcs Ha 3,6 M.
BIJICTaHb MK €JICKTpOJaMu CTaHOBUTH 30 CM. JieleKTpuyHa cTaja Boau 81, a B'SI3KICTh BOAM 1-10°3
[1a-c. Yactunku BBaxkatu chepuuHuMU. Po3paxyBaTu elNeKTpOKIHETHYHUN MOTEHIIiall 30ITIO.
[30eneKTpuYHMI CTaH KOJIOiTHOT MilleTH.

Po3paxyBaTu rpasii€eHT mOTEHIIANY, SIKIIO €1eKTPOPOPETHUHUI MOTEHII1a]l YaCTUHOK 30JT10 3alli3a
(I1I) rigpokcuy mopiBHIoe 52,3 MB. a enekTpoopeTHyHa MBUAKICTh YaCTHHOK — 3,74-10 cm/c.
Hienexktpuyna crana Boau 81. a B's3kicTs Boau 1- 107 TTa-c. YacTUHKH BBaKATH WTHIPUYHUMU.
YoMy eneKkTpoHeUTpalibHa Millelia B eJIEKTPUYHOMY MO MOYHHAE PyXaTUCh?

PozpaxyBatu enekrpogopeTHuHy MIBUIKICTh YACTUHOK TIEBHOTO 30710, SIKIIO iX (-MOTeHIial
nopiBHIOe 89,5 MB; pi3HHIIS TOTeHIIIaNiB MiXk enekTpogamu 240 B. Binctans Mixk enekrpogamu - 20
cM. Jlienektpuuna ctana Boau 81. a B'askicts Boau 1107 a-c. YacTMHKY BBaKaTH CepUUHUMH.
Hamucatu peakuito rigpomnizy coni NazSiOs, cxemy i popmyity mireny, sika Ipu bOMY
yTBOpIO€ThCs. BkazaTu ii cki1a0Bi yaCTUHHU.

Jlo Boau nonarote po3unH FeCls. Bracnigok rigposisy 1iei comi yTBOPIOETHCS KOJOITHUNA PO3UHH.
Hanuurite piBHSHHS peakiiii, GopMyy yTBOPEHOI MIileNIU 1 BKaXKITh 11 CKJIaI0B1 YaCTHHHU.

[Ipu cTukanHI ra30M0IOHOTO YOTHPHUXJIOPUCTOTO KPEMHIIO 3 BOJSTHOIO TAPOO YTBOPIOETLCS
KPEMHII0 TUOKCH]I B KOJIOiqHOMY cTaHi. Hanmumite Gpopmyiy yTBOpeHOI MillenH 1 BKaXKITh ii
CKJIQJIOB1 YaCTUHU
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[IpencraBre cxemMaTu4yHO Tpoiiec nentusaiii npu aii Ha ocan Fe(OH)s posuuny 3amiza (I11)
xsopuay. Hamumrite popmyiry yTBOPEHOI MilleTH 1 BKaXIiTh i1 CKJ1aJ0B1 YaCTUHHU.

Jli€t0 KUCHIO Ha PO3YUH CEIEHOBOIHIO OTPUMYIOTh KOJIOTAIHUIN PO3UMH, Y SIKOMY SIIPO MilleIH
CKJIQJIA€ThCs 3 ceyieHy. Hamumnite popMyily YTBOPEHOT MIIeN 1 BKaXKITh 11 CKJIaI0B1 YaCTHHHU.
Kounoinnuii po34nH Cipku MOXXHA OTPUMATH 33 PEAKIIEI0 PO3KIALY TiOCYIb()AaTHOI KHCIOTH
H2S203 — H20 + SO» +S. Hanumite hopMyIty yTBOPEHOIT MIlleNH 1 BKaXITh ii CKIIaJI0BI YACTHHH.
3a peakuiero noasiitHOro 00miny As;O3 + 3H2S — As2Sz| + 3H20 oxepxyroTh HEpO3UYHMHHUI
apceny cynbdia. Hamumite popmyity yTBOPEHOT MIlleNH 1 BKaXITh 11 CKJIaJJOB1 YaCTHHHU.

Sxwnit 06'em 0,005 M pozunny AgNO3 crig nogatu 1o 50 mi 0,02 M posunny KJ, mo6 onepxaru:
a) BiI'eMHO Ta 0) MMO3UTUBHO 3apsHKEHUH 3071b Honuay cpibna. Hamucatu ¢opmysu BiInoBiqTHIX
Mminein. BkaxiTe X CKIag0B1 YaCTHHU.

[TosicHicTh OynOBY Milleny, siIka YTBOPUIACHh IPU 37MBaHHI OJJHAKOBUX 00'€MIB:

a) 0,01 M po3uuny cpi6na nirpary 1 0,005 M po3uuny Kaiiro 6pominy;

6) 0,02 M po3unny cpibna HitpaTy 1 0,08 M po3unHy Kastiro Opomimy.

Sxi iOHM Ha3WBAIOTh MOTEHIIATIOBU3HAYAIOUUMH B CTPYKTYP1 KOJIOIAHOT Mitienn?

1o 0,1 1 0,02 M po3uuny cpibna "itpary npuwiuiu 0,05 1 0,02 M po3zuuny kanito xiopuay 1 0,05 i
0,02 M po3umnny Kamiro HiTpaty. Hapucyiite cxemy i HanmuimitTe (GopMysTy YTBOPEHOI KOJIOITHOT
MILIENN 1 BKaXKITh Ha 1i MOTEHIIaI0BU3HAYa0ul HOHH.

SIki ioHM Ha3UBAIOTh MPOTHIOHAMU B CTPYKTYp1 KOJI0inHOT Minenu?

Hanumiite popmyiy 1 BKaKiTh Ha MPOTUHOHU B KOJIOTAHIM Millei, 1[0 YTBOPIOETHCS IPU 3TUBaHH1
0,2 10,01 M po3uuny 6Gapiro xiopuay i 0,1 10,01 M po3unny Hatpito cynbdary.

30116 cpibita OpoMiTy OTpUMAITK 3MINTYBaHHIM ofHakoBUX 00'emiB 0,008 M po3unHy Kamito
opominy 10,0096 M po3unny cpibia HiTpaTy. BuzHaunTu 3HaK 3apsay 4aCTHHOK 30Jt0. Hamucaru
dhopmyny yrBopeHoi minenn. BkazaTu 11 Ck1a0B1 YaCTUHH.

3ok Gapito cysibdaTy OTpUMAITH 3MIITyBaHHSIM OJHAKOBUX 00'€MIB PO3YHHIB CipYaHOI KHCIIOTH 1
Oapiro HiTpary. B enekTpuyHOMY IMOJI1 30J1h PyXa€ThCs 10 aHOTy. BU3HAUUTH 3HAK 3apsiay
4acTUHOK 30J110. Harmmcatu popmyiy yrBopenoi minenu. BkazaTu 1i cki1a0B1 YaCTUHH.
CBixoOCaDKEHUH 0cal aTIOMIHIIO T1APOKCUTy OOpOOHIN HE3HAYHOIO KUIBKICTIO COJISTHOT KUCIIOTH,
HEJOCTaTHBOIO JUIsl IOBHOTO PO3UMHEHHS ocaay. [Ipu 1iboMy YTBOPUBCS 30J1b ATIOMIHIIO
rigpokcuay. Hanucaru hopMyity yTBOpeHOI Millel, SIKIIO B €IEKTPUYHOMY MOJ1 YACTHHKY 30JTI0
pyxaroThcs 10 Karoay. Bkazatu ckiiaoBi YaCTHHM MILIETIH.

[Ipu TpuBagOMy CTOSIHHI CIPKOBOJHEBOI BOJU B PE3YJIbTAaTI OKUCICHHS CIPKOBOJIHIO KUCHEM
MOBITPSI YTBOPIOETHCS KOJIOTAHUM po3urH cipku. Hanucatu piBHSHHS peakilii OKUCICHHS
CIPKOBOJHIO, CXeMY 1 (hopmyiry Millesu, sika Py IIbOMY YTBOPIOETHCS.

KinetnuHa Ta arperaTuBHa CTIHKICTh KOJOITHUX CHCTEM.

Skuii 3 enexrpoditie: LICl, NaCl, KC1 uu CsCl maTumMe MeHIuii mopir KoaryJisiiii [yis BiJx'€eMHO
3apsAHKEHOTo 300110 Oapito cynbdary? Homy?

SIki 3MiHM BHOYBAIOTHCS 3 KOJIOiTHOIO MILIETIOI0 MPH KOATYIIALIT 305110 eJIEKTPOIITaMu?

301 AgJ oxeprkaHo B HAAMUIIKY Kajito Hoauay. Po3paxyiite mopir Koarynsiii 30710 po3unHaMU
KaJiio cynb(dary, MarHito HITPATy, SKIIO MOPIT KOAryJIsIii pO3YMHOM KaJbIiI0 XJIOPUIY JTOPIBHIOE
120 mmonp/m.

[TpaBuna Koarymsiii KOJIOIAHUX CHCTEM PO3UMHAMH €NEKTPOIITIB.

[Toporu KoaryJsiiii MeBHOTO 30510 PO3YMHAMH eJIEKTPOITITIB Taki (Mmoiw/in): KC1 — 105; MgCl, —
1,8. Po3paxyiiTe moporu koaryJsiiii iporo 300 pozunHaMu FeClz i NazSOa.

o Take arperaTUBHA CTIMKICTh KOJOIMHUX CHCTEM 1 BiJl YOTO BOHA 3aJICKUTH?

Jst koarymsiii 40 M1 30110 aTIOMIHIO TIPOKCUAY BUTpadeHo 6,2 Mi1 4 M po3unHy Kajito
xnopuay abo 12,1 min 0,4 M po3unny Kaiito cyiabdary. Pozpaxyiite moporu KoaryJsiii 305110,
BKaXITh 3HAK 3apsIy 30JII0.

SBurie B3aeMHOI KoaryJsmii 301iB. [losicHUTH Ha IpUKIai.

[Toporu koarysisiiii MeBHOT'O 30J1F0 PO3YMHAMH eNeKTPoIiTiB Taki (Mmoiib/im): NaCl - 98, NazSO4 —
1,6. Po3paxyiite moporu koaryisiii 1poro 3o pozunHamu CaClz i Ka[Fe(CN)e).

20



216.

217.

218.

219.

220.

221.

222.

223.

224,

225.

KineTnuHa CTIHKIiCTh KOJIOITHUX CHCTEM 1 (paKTOpH, sIKi Ha HEl BIUTUBAIOTD.

[Toporu koarysisiiii MeBHOTO 3010 PO3YMHAMH €JIEKTPOJITIB Taki (MMoJb/i1): KC1 - 220, ZnCl; -
211. Po3paxyiite moporu koaryssuii 1iporo 300 pozurnHaMu A1C13 1 K2SOas.

[IpaBuna Ilyneue-TIapzai. Yomy koarymrorda 3aTHICTh 10HIB 3aJI€KUTh BiJl IX BaJ€HTHOCTI?
3oub 3amiza (II1) rigpokcury OTpUMAaHO MPH J0JaBaHHI PO3YMHY aMOHIIO KapOOHATy 10 PO3UUHY
3ammiza (II1) xmopuay. Skuii 3 €IEKTPOIITIB: KO XJIOPUI, KaJIito Cylb(]ar 4u aTOMIHIIO0 XJIOPH]T
MaTUMe MEHIIUN Topir koarymsiii? Yomy?

[Topir koarynsii Ta METOAM HOTO BU3HAYCHHSI.

[Toporu xoarysimii MeBHOTO 30J1F0 PO3YMHAMH €IeKTPoiTiB Taki (Mmoub/m): NaNOgz - 305,
Na>S0s — 5,2. Po3paxyiite moporu koaryJsiii imporo 305110 po3unHamu ZNCly i Ka[Fe(CN)g].

SIKi siBUIIIA CIOCTEPITAIOTHCS MPU KOATYJIALIT KOJIOTAHUX PO3UMHIB CYMIIIIIIO €JIEKTPOJIITIB?
30116 cpibi1a XJIOpUIY OFCpKAHO B HAIUIIKY cpibiia HiTpaTy. Po3paxyiiTe mopir Koaryssilii 1boro
30J1F0 PO3YMHOM KaJIbLI1I0 HITPATY, SIKIIO HOPIT KOAryJsiii po3unHOM KaJlilo cylb(ary JOPIBHIOE
75 MmMonw/n. Hanumite opMyity Millenu 30IT10.

Cunepesuc Ta aHTaroHi3Mm ioHiB. [losicHUTH Ha IpUKIIAII.

Jlnia koarymsnii 50 mut 305110 3aii3a riapoKcuay BUTpaueHo 8,4 M 2 M po3uuHy HaTpito XJIOpUAY
a60 2,9 mx1 0,1 M po3uuny Kaiito cyibdary.

Po3zpaxyiiTe moporu koaryJsiii 30110, BKaXKITh 3HAK 3apsLy 30JII0.

Yomy konoinni cuctemu HecTiiki? 11lo Take koarysnsiist 3051iB 1 IK BOHA MPOTIKae?

3016 Fe(OH)3 onepxano npu moaaBanni po3urny (NH4)2CO3 1o pozuuny FeCls.

Sxwuit 3 enextpoiitiB - KC1, K2SO4 un A1Cl3 matume MeHIuii mopir KoaryJisimii?

Haxkpecnith cxemy Oy10BH MilleNU IIbOTO 30JI1O0.

[TopiBHsiiTE, AKI 3MIHU BIOYBAIOTHCS 3 KOJIOITHOIO MIIIETIOK0 TIPH eneKTpodopesi Ta mpu
KOaryJisiii 30110 pO3UNHAMH €JIEKTPOJTITIB.

JI71s1 OUMCTKH BOJIOIIPOBITHOT BOJM BiJl 3aBUCJIMX YaCTUHOK TJIMHU 1 MICKY JIOAAI0Th HEBEIUKY
KUIBKICTD alfoMiHit0 cynb(aTy. YoMy B TaKOMY pa3y CIOCTEPIra€ThCst O1IBIIT MIBUIKE OCITaHHS
3aBUCIUX YaCTUHOK? J[aliTe MOTHBOBaHY BiAMOBIIb.

Sk MOXHa 3aXHUCTUTH KOJOiMHI cucTeMu? Slka poJib bOT0 SIBUIA y MPUPOII Ta TEXHIIT?

30116 cpibi1a HOAMAY OTPUMAHO MPH 3MIIIYBaHHI PIBHUX 00'€éMiB PO3UMHIB Kalito HoAaumy 1 cpibia
uitpary. [Toporu Koarysiiii JaHOTO 30J1F0 Pi3HUMH eJleKTpostiTamu ctaHoBisATh uist: Ca(NO3z)2 —
315; NaCl — 30; MgClz — 320, NasPOs - 0,6; Na,SO4 — 20; A1C13 - 330 MMouts/i1. SIKy 3 BUXITHHX
pedyoBHUH OyJ10 B34TO B HaUUIIKY? BianmoBias MoTuByiite. Hamucatu cxemy 1 popmMyry Milesnu.
Slxe 3HAYEHHS MaIOTh MPOIECH KoaryJusii y opMyBaHHI IPyHTIB?

3oab AgJ oneprkano B HaumuIKy AGNO3z. OGUHCITITh MOPIT KOATyJIAIil IHOTO 301K PO3UMHAMH
K2S04 i K3[Fe(CN)e], sixiro mopir koaryssiii pozuntnom CaCly mopiBHioe 120 Mr-exs/i.
Hakpecnite cxemy OyJ0BH MilleNi IIbOTO 30J110. UK 3MEHIIUTHCS CIiBBiIHOIIEHHS TIOPOTiB
KOAryJIsiii, sIKIIo 3016 oTpuMatu y Haamuimky KC17?

BuxiiagiTe OCHOBU Cy4acHOi TeOpii KOarysisiiii 30J1iB pO3UMHAMHU €JIEKTPOIIITIB.

Jnia koarymsmii 50 mut 305110 3aii3a rigpokcuay BurpadeHo 16,8 mu 4 M po3unny KC1 a6o 12,2 mn
0,1 M po3unny K2SO4. O6UnCIiTh MOPOrH KOATYJISAIIT 30110 BKA3aHUMU €JIEKTPOIIITaMU 1
HaKpecHiTh cxeMy OyJI0BH MILIENH I[LOTO 30JIO.
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8. Meroau HaBYaHHSA
[Tpu BuknananHi kypey “@i3uyHa i KOJ0iqHa XiMis~ BUKOPUCTOBYETHCS MOIYIbHO-PEUTHHTOBA
cucremMa. 3riTHO HAaBYAJBHOTO IUIaHy mependadeHo aBi (GopmMu HaBuaHHS: Jiekuii (iHPopMmaTHBHI,
aHAJITHYHI, TPOOJIEeMHI) Ta TabOpaTOPHI 3aHATTSI.

9. ®opMH KOHTPOJII0
[lepeBipka rOTOBHOCTI JJO BHKOHAHHS J1a0OPaTOpPHUX POOIT MUIIXOM ONMUTYBaHHS, MEpeBipKa
pOOOYHX 30MIUTIB, TECTOBI MUTAHHS, MOIYJIbHI KOHTPOJIBHI pOOOTH, 3aJTiK, €K3aMEH.

10.Po3noain 6aJjiB, siki oTpuMyoTh cryaeHTH. OLIHIOBaHHS 3HaHb CTy/AEHTa BinOyBaeTbes 3a 100-
0aJIBPHOIO IIKAJIOK 1 IEPEBOAUTHCS B HALlIOHAJIBbHI OLIIHKY 3T1IHO 3 Ta0i. 1 «IlonoxeHHs npo ek3aMeHu
ta 3aniku y HYBill Ykpainn» (Haka3 npo yBeaeHHs B aito Bix 27.12.2019 p. Ne 1371)

. Ouninka HanioHAJLHA 3a
PeliTuHr cTyaeHTA,
pe3yJIbTATH CKJIAJAHHS
0au - —
CK3aMcEHIB 3aJ1KIB

90-100 Bigminno

74-89 Hoo6pe 3apaxoBaHo
60-73 3agoBinLHO

0-59 He3agoBiinHO He 3apaxoBaHno

Jlnsi BU3HAYCHHS PEUTHHTY CTyaeHTa (ciayxada) i3 3acBoeHHs aucuuitiiid Rpuc (mo 100 Gamis)
onepkaHui pedTuHr 3 artectarii (mo 30 0aniB) JOMAETBCA A0 PEUTHHTY CTyJeHTa (ciyxada) 3
HaB4daabHO1 po0oTH Rup (10 70 6amiB): R auc = R up + R ar.

11. MeToau4He 3a0e3neYeHHA

1. ®i3uyna i kosoigHa Ximis. HaBuansauit nocionuk/ O.1. Xwkan, JI.O.Hecteposa — K.: HYbill
VYkpainu, 2017. — 400 c.
2. HaBuanwsuuii mocionuk. Kosmyn JI1.O., Xwkan O.1. ®@i3uuna i konoigna ximist. // K.: .- 2018.-
501 c.
3. Hauanpnwuii nocionuk. Xwwkan O.1., Kopuiyn JI.O. ®izuyna i konoinHa ximis. // K.: .- 20109.
—444 c.

12. PexoMeH10BaHa JliTeparypa
OcHoBHA

1. Xwxkan O.I., Hecreposa JI.O. ®izuuHa i konoigna ximis. Hapuaneawmii mocionuk. — K.: HYBIll
VYkpainu, 2017. — 457 c.

2. Xwmxan O.1., Hecreposa JI.O. ®@i3uyHa i kosoigHa Ximis. YactuHa 3. HaByanbHHI MOCIOHUK. —
K.: HYBilIl Vkpainu, 2016. — 200 c.

3. Xwmxan O.1., Hecreposa JI.O. Konoigna ximis. Hapuaneauii nocionuk. — K.: HYBill YVkpainu,
2016. -379 c.

4. ML.IL Boskotpy0, J1.0.Menpuunuyk, C.10. Cmux, H.M.MensuukoBa, P.C. boiiko IIpaktukym 3
¢i3nuHOi Ta KonoiaHo1 Ximil: HaBuansnuit mocionuk. — K.:IIT «Kommpunt», 2011. - 318 c.

5. CrpensioB O.A., Mensunuyk [[.O., Cuituncekuii B.B., ®enesuu €.B., BoBkorpy6 M.II.,
MenbaukoBa H.M. ®i3uuna i konoigna ximis. — JIsBiB: Jlira-IIpec, 2002. — 456
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6. Boskorpy0o M.IL., Menpanuyk /[.0., Cmuk C.1O., MensaukoBa H.M., Boiiko P.C. [Ipaktukym
3 (hizmunoi Ta KonoigHOI Ximii. — K.: Apicreit, 2008. — 256 c.

Jonomizkna

=

Yymax B.JL., IBanoB C.B. ®@i3nuna ximist. - K.: Bugaauirso HAY, 2007.- 648 c.
2. Kparkmii cnpaBounHuK — (usuko-xumuueckux BeamumH  [log  pemakmmein  A.A.Papnens,
A.M.Ilonomapesoit M.: OOO «TU APHC», 2010.- 240 c.

13. Indopmaniiini pecypcu

1. Hixniuenxo H.M., Marga B.1. Konoigna ximisi: Hapuansnauii mocionuk. — [Toarasa, 2007. — 219
c. Pexxum moctymy: http://dspace.pnpu.edu.ua/bitstream/123456789/3317/1/Nignihenko.pdf

2. ®i3uyHa Ta KOJIOiHA XiMis : 0a30BUH MiAPYY. IS CTY 1. BUMIL. (hap- Mail. HaBd. 3aKiI. ((papmail.
¢-1iB) 1V piBus akpenutanii / B.I. Kab6au- nuit, JIJI. I'punan, T.O. TomapoBchka Ta iH. ; 3a 3ar.
pen. B.I. KaGauno- ro. — 2-re BHI., mepepo0. Ta jorn. — Xapkis : H®aV : 3050Ti cTopiHKH,
2015. — 432 ¢. — (HamionansHuii MiApYYHHK). Pesxum
noctymy: http://dspace.nuph.edu.ua/bitstream/123456789/11728/1/%D0%A1%D1%82%D1%80
%D0%B0%D0%BD%D0%B8%D1%86%D1%8B%20%D0%B8%D0%B7%202015_fizuchna_t
a_koloidna_himia.pdf

3. Menadona FH0.B. Cxopouenuii kypc nekmii 3 ¢pizuunoi ximii. — Kpamaropcek: JI/IMA, 2002.-
303 c. Pexxum poctymy: http://www.dgma.donetsk.ua/docs/kafedry/hiop/metod/46_fizchim.pdf

4. EnextponHa 6a3a 6i6morekn HYbIll Ykpainu

5. Kypc aucranmiiinoro HaBuanHs B 000s0HI1I Moodle «®i3nyHa 1 KoyoigHa XiMisy

https://elearn.nubip.edu.ua/course/view.php?id=692

https://elearn.nubip.edu.ua/course/view.php?id=2547

Taommui:
«TepMoauHaMiuHI BIACTUBOCTI JESKHX PEYOBHH», « OCHOBHI (Di3UYHI KOHCTAHTH
«Cxema B3aeMO/1ii MOJIEKYJI BOJH B IOBEPXHEBOMY 1 INTMOMHHOMY ILIAP1»
«TemioTa yTBOpPEHHS 1 pO3UMHEHHS ACAKUX XIMIYHUX CHOIYK»
«Cxema kanopumerpa», «KpuBi piBHOBa)KHUX TUCKIB I1apH JIbOAY, BOAU 1 BOIHUX PO3YHUHIBY
«3aNexHiCTh TUTOMOT €IEKTPOIIPOBIAHOCT] PO3UYHHIB CHIIbHUX 1 CITA0KUX €JIEKTPOJIITIB BiJl
KOHIICHTPALIii»
«3aeXXHICTh MOJISIPHOT €1EKTPOIIPOBIIHOCT] PO3UMHIB CUIIBHUX 1 C1a0KUX €JIEKTPOJIITIB Bl
KOHIIEHTpAaLii»
«PyxnMBOCTI 1eKHUX HOHIB B BOAHOMY PO34MHI», «CXeMa KOHIYKTOMETPUYHOI'O TUTPYBAHHS
PO3UHHIB eTeKTpPOIiTiBY, «MonHNil 106yToK Boau. [ToHATTS po pH»
«Dopmynu Bu3HaueHHs pH OydepHux po3unHiB»
«[lonBiliHUH eNeKTPUYHMH IIap HA TPAHULI MeTal — po34unH», «CTaHIapTHI MOTEHIIAIN AEIKUX
eJIeKTPO1iB», «CXeMa rajibBaHIqHOr0 eJIeMeHTY», «Cxema XJIopcpiOHOro eNeKTPOIy»
«Cxema MOTeHLIOMETPUYHOT0 MeToly BU3HaueHHs pH», «Cxema moTeHI[IOMeTPUYHOr0 TUTPYBAHHSD»
«I'pannuni ymoBu (pH, OBII) HopMabHOTO )KMBIICHHS POCIIHH
«Knacudixariist TUCTIEpCHUX CUCTEM I10 arperaTHOMy cTaHy (a3u i cepeloBHIIIa»
«Cxema BUHUKHEHHS MOABIMHOTO €JIeKTPUYHOTrO MIapy»
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http://www.dgma.donetsk.ua/docs/kafedry/hiop/metod/46_fizchim.pdf
https://elearn.nubip.edu.ua/course/view.php?id=692
https://elearn.nubip.edu.ua/course/view.php?id=2547

IIpuxaan Tecty 4JI MOAYJIHLHOIO0 KOHTPOJIIO 3HAHD

Mopay/ibHa KOHTpPOJbLHA podoTra Ne 1
XiMiuHa TepMOJAMHAMIKA. XiMiuyHA KIHETHKA.
BapianTt Ne 1
TectoBi nuTanHs
1. (2 6ana)
3anuwime nponywene ciogo:
Tennora BU3HAYAETHCS ... CHEPTi€I0 XaOTUYHOTO TETUIOBOTO PyXy YaCTHHOK

2. (2 6aaa)

TernoBuit epexT XiMIUHOT peakilii BU3HAYAETHCH. . .

1 arperaTHAUM CTaHOM PEUOBHHZ MIOYaTKOBUM CTaHOM PEYOBHH

3 MIPOMI>)KHUM CTaHOM PEYOBHH 4 KIHIIEBUM CTaHOM PEUYOBUH

) CTaHOM pIBHOBaru

3. (2 6ana)

OO6epiTh BipHE PIBHAHHA, SIKE B110Opakae Apyruil 3aKOH TEPMOAUMHAMIKU

1. S=kinW 2. dG=dH-TdS

3. A=-dG 4. dS=6Q/T

4. (2 6ana)

BxaxiTe Ha Bupa3 koHcTaHTH piBHOBaru /i peakiiiCaCO3(TB) = CaO(TB) + CO2(T)
_ PcaoPcoz _Pcacos

! K= P eacos 2 ~ PcaoPcoz

3 K = PcaoPco2 4 K= Pcoz

5. (2 6ana)

Po3urHEHHS peUOBUHH Y BOJII MOXKE CYIPOBOKYBATHUCK. ..
BunineHHsam terioTu

[TornuHaHHAM TEIUIOTH

BuinieHHsIM eeKTpUYHOI eHeprii

3MEHIICHHSAM 00’ €My CUCTEMH

Jucoriariiero pe4oBUHU

YTBOpEHHSM BUIFHUX aTOMIB

YTBOPEHHSM KOMILICKCIB

6. (20a1a)

TepmoauHaMiYHUMU yMOBaMH YTBOPEHHS PO3UHHIB €:
1 30uIbIIeHHS eHeprii ['100ca 1 301IbIIIeHHsT eHTPOITIT
2 3MeHIIeHHs eHeprii ['160ca 1 301IbIIeHHs] eHTPOoMii
3 301nb1eHHs eHeprii ['100ca 1 3MeHIIeHHs eHTpomil
4 3MeHIIeHHs eHeprii [106ca 1 3MeHIIeHHs eHTpomii

~No ok owWN -

7. (4 6ana)
Sk 3miHuTBCS mBHAKICT XiMiuHOT peakuii Cla) + H20p,)= HClp) + HCIO(p,) mpu 306isbI1eHHI TUCKY
B 2 pa3u?

1 He 3miauThCs 2 301IbIIUTHCS B 2 paszu

3 36inbmuTHCA B 4 pasu 4 3MEHIINTHCSA B 2 pa3u
5 3MEHINThCSA B 4 pasu

8. (4 6ana)
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Tennora yrBopenns 1 Mo Jitito kapoonaty Li2COzi3 Li2O ta CO2 cranoButh 226,8 kXK. SAKy
SHepTiio HeoOXiTHO 3aTPAaTUTH Ui PO3KiajaHHs Ha BuXigHi pedoBunu 0,1 moins Li2CO3?

1 226,8 xJlx 2 22,68 xJlx 3 2268 xJx

4 113,4 xJIx ) 11,34 xJIx

9. (10 6axiB)
VY cKiTbKH pa3iB 3poCcTe MIBHIKICTH XIMIYHOT peakilii mpu migBuieHHi remneparypu Big 15 no 50 °C,
AKIIO TemnepaTypHuii koedinieHT Bant-I'odpda nopisutoe 2,77

10. (10 6aniB)
O6uucnite TerwmoBuit edext peakiii 2CO+4H,=CoHsOH+H>0, sikmio Teruotu 3ropanns CO, Hz 1
C2HsOH BianoBigHo nopiBHIOWOTH 283, 242 1 1410 xJI>x/MOJIb.

IMutanns ece (10 6aiB)

EnTanbniiinuii pakTop MO3UTHUBHUN, a EHTPONINHUM - HeraTUBHUM. 1K1 YMOBU IIPOTIKaHHS HPAMOi
peakiii?

25



MPUKJIAJI 3ABJIAHD IS NIJICYMKOBOI ATECTALT (EK3AMEHY)
®opma Ne H-5.05

HanionanbHuii yHiBepcuTet 0iopecypciB i IPpHpPoI0KOPUCTYBAHHA Y KpaiHH

@DaKyJIbTET Xap4yoBHX TEXHOJIOTIH Ta YyNIpaBJIiHHA AKICTIO
npoavkuii AIIK

CrymiHb OcBiTH O0akajaaBp

CremiaibHICTh 181 Xapu4oBi TexXHoJ0rii

@®opmMa HaBYAHHS JEeHHA

Cemectp, Kypc 4 cemecTp, 2 Kypc

Hapuansha qucrurmina ®Diznuna i Kosoinna Ximisi

3aTBepKEHO Ha 3aciilaHHl Kadeapu 3arajbHOi, opraHiyHoi Ta QiznuHei Ximii

(Ha3Ba xadenpn)
nporokoJ Ne 10 Bin «12» TtpaBusa 2021 p.

3aBiqyBau kadeapu __KoBmyn JI.O..
(miamuc) (mpi3BHILE Ta 1HILIAIN)
Ex3amenarop _ Xwxkan O.I.__

(Tpi3BHIIE Ta 1HIIIAIN)

EK3AMEHAIIIHHHUH BUIET Ne 1
ITumanns ece

(maxcumanvra oyinka 10 6anie 3a 6ionogiob HA KOJHCHE 3 080X 3ANUMAHb)

1 OCHOBHI MMOHATTS, METAa Ta 3aBJIaHHS XIMIYHOI TEPMOTMHAMIKH

2 | ChopmymroiiTe mpaBuia Koaryssiiii JiooOHUX 30J1iB €ICKTPOTITaMHU.

Tecmogi 3a60anns pizHUX MUNie
maxkcumanvra oyinka 10 6anis 3a 8ionosioi Ha mecmosi 3a80aHHs1)

1 | O6uucnith TEMJIOTY peakuii 3ropanHs | KT MeTaHy, SKIIO 3MiHH eHTanbiil yTBopeHHs CHa,
CO2 1 H2O nopiBHIOIOTH BianoBigHO —75, -394 1 -242 x]JI>x/MOJIb.

2 Hanumite popmymy Mitienan 305110, OJEpKAHOTO MPH J10/IaBaHHI KapOOHATY aMOHIIO 10
HAJJIMIIKY po34yuHy xjopuay 3amiza (I1I).

3 OCMOTHYHUH THUCK SIKOTO 3 PO3YHMHIB OJJHAKOBOI KOHIIEHTpallii Oye HaiO1Ipmum?
1 Al>(SO4)3 2 Al(OH)CI;
3 Al(OH).CI 4 AICl3

4 | pH po3unHy OLTOBOT KMCIOTH BU3HAUMIIM 32 JIOIIOMOI00 HOHOMIpa. Sk enexTpon
MOPIBHSHHS 3aCTOCOBYBAJIU €JIEKTPOI:

1. Boaueswuii 2. CxisaHuit 3. XiHTriApOHHMIHA
4. loHOCENEeKTUBHUN 5. [InatunoBuit
5 | MosisipHa eeKTpOIPOBIHICT €JIEKTPOIITY PH HECKIHUEHHOMY pO30aBJIeHH1 JIOPIBHIOE. ..
1 Cymi abCoNIOTHOT MIBUAKOCTI KaTiOHIB Ta aHIOHIB
2 CyMi BiTHOCHUX IIBUIKOCTEH KAaTiOHIB Ta aHIOHIB
3 CyMmi pyxJIMBOCTEH KaTiOHIB Ta aHIOHIB
4 BinHomieHHI0 3apsay i0Ha 10 pajiycy ioHa 1 B’SI3KOCTI cepeioBUIIA

6 | KonuenTtpauis ionis OH™ nopisrtoe 10° M. Ske 3Hauenns mMae pH 1150ro po3unny?

7 | Bkaxith Ha Bupa3 koHcTaHTu piBHOBaru s peakniiCaCOsz(TB) = CaO(tB) + CO2(T)
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PcaoPco2 __Pcacos

. K= Pcacos 2 " PcaoPcoz
3 K = PcaoPco2 4 K=Pcoz
8 | Po3uuH sIKOTO €NIeKTPOIITY CIil JOAATH 10 cBixkoocamkeHoro ocaxy Al(OH)s, mo0
B110yJ1aCh TMCOJTIOMIIHA TTeTITU3AIis?
1 NaCl 2 AICl3
3 HCI 4 K2SO4
9 | fIki 3 HaBeieHUX HOHIB MAIOTh HAHOUTBITY IIBUAKICTD PyXy?
1 I'igpokcoHiro 2 Hatpito
3 Kansb1ito 4 ANIOMiHIO
5 ligpokcumy 6 [TrromOymy
10 | Bxaxitb (hakTopH, BiJl SIKUX 3aJeKUTh pH po3unHiB
1 MeTo BU3HaueHHs pH 2 KOHIIEHTpALlsl €JIEKTPOITY
3 KOHIIEHTpAaLlisl HEEJIEKTPOIITY 4 00’€M pO3UNHY
5 MIPUPOJIA EICKTPOJITY 6 TeMIepaTypa
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