


1. Onuc HaBYAJBLHOI AMCIUILIIHA
«DiznuHa i KoJIoITHA XiMis»

I'anys3b 3HaHb, HANPSIM NMIATOTOBKH, CHEeNiaJbHICTh, OCBITHbO-KBaJi(ikaliiHUI piBeHb

OcCBiTHI# CTYIiHB

bakanasp

CreuiajibHICTh

202 «3axucCT 1 KApAHTHUH POCIUH))

OcBiTHS IIporpama

3axuCT 1 KapaHTHUH POCIHMH

XapakTepuCcTHKA HABYAJIbHOI JUCHUILIIHU

Bun O00B’s13k0Ba
3araipHa KiJIBKICTh TOIUH 90
Kinbkicts kpeautiB ECTS 3
KisibKicTh 3MICTOBHX MOJTyJIIB 3

KypcoBuii mpoekt (pobota) -
(K110 € B po60YOMY HaBUATIHLHOMY

TJ1aH1)
dopma KOHTPOJITIO Icniut

IToka3HUKH HABYAJIbHOI AUCHHUILIIHU 1JIs1 JCHHOI Ta 32049HOI (opM HABYAHHSA

neHHa hopma HaBYaHHS 3a04Ha (hopma HaBUAHHS

Pix migroroBku (Kypc) 2 3
CemecTtp 3 5
JIek1itigi 3aHATTA 15 ron. 4 rop.
[TpakTUuHi, ceMiHAPCHKI 3aHITTS - -.
JlaGopaTopHi 3aHATTSA 30 ron. 6 rox.
CamocriiftHa po6oTa 45 rop. 80 rog.
IHauBiTyanbHI 3aBIaHHS - -
KinbkicTh THKHEBUX ayIUTOPHUX 3 rox.
TOJIUH 7151 IGHHOT (JOPMU HaBUAHHS 3 rox.

2.MeTa Ta 3aBAaHHA HABYAJILHOI AMCHHUILIIHA

Merta: nnsi po3BUTKY arpONpOMHUCIOBOTO KOMILIEKCY HEOOXigHa MiAroToBKa (axiBIlB, IO
BOJIOJIIOTh 3HAHHSAMU (PYHIAMEHTAIbHUX HAayK 1 BMIIOTh 3aCTOCOBYBATH BC1 MOXJIMBOCTI Cy4acHOL
HAYKH JIJISl BUPIIIEHHS IOTOYHUX MPOOJIeM, BIPOBAKYIOTh Y BUPOOHUIITBO MEPEIOBI TEXHOJIOTIT 115t
3aXUCTY POCIHUH BiJ IIKIJIHUKIB Ta HETaTUBHOI'O BILTUBY OTOUYyO4Oro cepenosuina. Kypc dizuunoi i
KOJIOiHOT XiMii CIpsSMOBaHUM HA Te, 100 JaTH YiTKI ySBJICHHS MPO TEOPETHYHI 1 eKCIIEpUMEHTAIbHI
OCHOBHU HayKH, BU3HA4YalO4M ii OCOOIMBY POJb SK MDKIUCIHILTIHAPHOI HAyKH, KA CUHTE3y€ 3HAHHSI
CYMDKHHMX PO3ALTIB XiMii, (i3uku, 6i0J0rii Ta HIIMX NPUPOJO3HABUMX HayK. Di3uyHa XiMis BUBUAE
B3a€MO3B'SI30K MK (DI3MYHHMH SIBULIAMH, SIKI CYHPOBOJDKYIOTH XIMIUHI MEPETBOPEHHS 1, MIMPOKO
BUKOPHUCTOBYIOUH TIPH IIbOMY TEOPETHYHI Ta €KCIEPUMEHTaJIbHI MeToau (DI3UKH 1 XiMii, 3aliMaeThCs
y3araJbHEHHSAM (PaKTUYHOI'O MaTtepialy pi3HUX pO3AUIIB XiMii, BUSBISE 3arajbHi 3aKOHOMIPHOCTI
ximMiyanx peakuid. Komoimma ximis BuBYae (i3UKO-XiIMiUHI BJIACTUBOCTI Ta TMOBEAIHKY
BHCOKOJUCIIEPCHUX 1 BUCOKOMOJIEKYJIIPHUX CHCTEM, IO TUPOKO PO3MOBCIOKEHI B HABKOJIHUITHEOMY
CEepPEeIOBHIII.

3aBHaHH:
- po3kputTd (Hi3UIHUIN 3MICT OCHOBHUX 3aKOHIB (hI3UYHOI Ta KOJIOTAHOI XiMii;




- HAaBUUTH CTyJCHTAa BHU3HAYaTH 0O0JacTi 3aCTOCYBaHHS 3aKOHIB 1 NPUHIMIIB (Pi3U4HOI 1

KOJIOTAHOT XiMil JUTst BUpIIIEHHS KOHKPETHUX MPAKTUYHUX 3a]1a4;

- BUJIUIMTA METOJOJIOTIYHO BXKJIMBI MUTAHHS (PI3UYHOT 1 KOJIOIAHOI XiMil 1 Ha KOHKPETHHUX
MPUKIAAaX MMOKa3aTH B3a€MO3B’S30K (I3MYHOI Ta KOJOiAHOI XiMii 3 Oiozoriero, ¢i3ukoro Ta
IHIIMMU TUCHUITITIHAMA TPUPOJHHYOTO ITHKITY.

VY pe3ynbTaTi BABYCHHS HABYAIBHOI JUCIUTUTIHY CTYICHT TTIOBHHCH
3HATH:
- OCHOBHI 3aKOHU 1 IOHATTS B (DI3MYHIN 1 KOJIOTIHIN XiMii;
- PO3YMITH HPHUHITUIIOB] MOXJIMBOCTI 3aCTOCYBaHHS METOIB JOCTIDKEHHS (i3HIHOT XiMiT 1JIs
PO3B'A3KY KOHKPETHUX NMPAKTUYHUX IPOOIIEM.

BMiTH:
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 Oy/b-sKO1 TeMIepaTypH;
po3paxyBaTH CKJaJ PIBHOBXKHOI CyMIIIIi;
BU3HAUUTH MOPSIOK XIMIYHOI PeaKiii 1 KOHIEHTPAIll0 PEYOBUH Ha OyAb-SIKUH MOMEHT 3 MOYaTKy
il mepeoiry;
BU3HAUUTHU €HEPrito aKTUBAIlli XIMIYHOT peakuii;
BU3HAUYUTH OCHOBHI (pakTOpH, IO BIUIMBAIOTh Ha IMepedir JaHIIOroBUX, (OTOXIMIYHHUX 1
reTepOreHHUX peaKiiii;
BIUIMBATH Ha MPOXOHKEHHS 10HOOOMIHHUX TPOIIECIB;
miaoupaT ePeKTUBHI aICOPOCHTH JIJISl CEIIEKTUBHOI aJICOPOIIii;
pO3paxyBaTH aKTUBHICTh PO3YHHIB €JIEKTPOJIITIB;
BU3HAYUTH KOHCTAHTH €ICKTPOTITUYHOT TUCOITiallii,
3HaxoauTH pH Ta OydepHy eMHICTh PO3UYHHIB;
BH3HAYaTH KOHIICHTPAIII0 PO3YMHIB METOJOM KOHJAYKTOMETPUYHOTO 1 TOTEHI[IOMETPUYHOTO
TUTPYBAHHS,
rOTyBaTH PO3YMHU PI3HUX KOHLIEHTPALII;
MiI0MpaTH HAMOUTBI €()eKTUBHI CTA01TI3aTOPH 1 KOATYJISTHTH.

Ha0yTTsl KOMIIETEHTHOCTEI:

3acanvni komnemenmuocmi (3K):
3aTHICTh BUMTUCA 1 OBOJIOIBATH CYYACHUMU 3HAHHSIMH.

31aTHICTH 10 MOLIYKY Ta aHalizy iHdopMallii 3 pi3HUX JHKepen.
3HaHHA 1 PO3YMIHHA IIpeaIMeTHOT 061acTi Ta mpodeciitHoi MisIbHOCTI.

Daxoei (cneuianvhi) komnemenmuocmi (OK):
3MaTHICTH pO3B’A3yBaTH CKJIa/IHI TCOPETHYHI Ta MPAKTUYHI 3aBJaHHS

31aTHICTh 10 A0CTPaKTHOIO MUCIIEHHS, aHAJII3y OTPUMAHUX JJaHUX Ta CUHTE3Y pIIIEeHb B
OKpeMHX BHUIaJIKaX

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

31aTHICT MPAIIOBATH Y KOMaH 11, OOMIHIOBaTHUCS IOCB1IOM Ta CMUJIbHO MPUHMATH PillIEHHS
JUIsL BUPILLIEHHS OKPEMUX 3a]a4

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

31aTHICTh HAYKOBO OOIPYHTOBAHO BUKOPUCTOBYBATH OpraHiuHi MolIiMepH, J0OpuBa Ta
NECTULUAN y MIParHeHH1 A0 30epe’KeHHs] HaBKOJIUIIHBOTO CEPEJOBUIIIA
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3.Mporpama Ta CTPyKTypa HaBYabHOI AUCLUNAIHU ANA

MMOBHOTO TEPMiHY JCHHOI (3a09HO01) popMu HaBUAHHS

Ha3Bu 3MiCcTOBUX MOTYJIiB
1 TEM

KinpkicTs rogun

neHHa Gopma

3aouna opma

yChO
ro

i |

II

120

y TOMY YHCITi

A | C.p.

yChOT
0

J

II

y TOMY YHCIi

J1a0 | 1HI

c.p

1

2

3

4

5

6

7

8

9

10

11

12

13

3microBuiit Moayss 1. OcHOBH XimMiuHOT TepMoanHamiku. KiHeTnka Ta karaimis.

Tema 1. Beryn. Ilpenmer
¢13uyHOI 1 KOJOinHOI
Ximii. Tepmoaunamixa.
OcHoBHI TTOHSTTS i
tepMminu. Ilepmuii 3akoH
TePMOAMHAMIKH.
Tepmoximist. Temnosi
edeKTH. 3akoHU
TepMoximii. JIpyruii 3akon
TepMoanHaMiku.  EHTpo-
miss. Oynkmii crany. Tep-
MOJIMHAMIYHI ITOTEHINAIN.
3HaueHHsI TEPMOJIUHAMIKU
B 61os0rii. XiMiuHa
piBHOBara

8

3

5

4

15

1

14

Tema 2. IIIBHAKICTS,
MOPSIIOK 1 MOJICKYJISIP-
HICTh XIMIYHOI peaKiiii.
Knacudikarist XiMiaHIX
peakiiii. MexaHi3M Xi-
MIYHHX peakitii OCHOB-
HUM MMOCTYJIAT XIMIYHOT
KiHEeTHKHU. Brums Temrie-
paTypu Ha MIBUJKICTh Xi-
MiuHOi peakuii. KaTamis.

15

13

Pasom 3a 3MiCTOBHUM
Moaynem 1

30

5

10

15

30

27

3micToBuid Moayab 2. Po3unan. EnexTpoiHi npomecH.

Tewma 3. Po3unau
HEEJIEKTPOJIITIB. 3aKOH
Payina. Ocmoc.
OcMOTHYHUH THCK.
Po3unHU eneKTpoITiTIB.
Teopis enekTpoaiTHYHOT
naucortianii Appeniyca.
OCHOBHI TOJIOXKEHHS
Teopii CUIBHUX
€JIEKTPOJIITIB.
AKTHUBHICTb

10

2

2

6

10

1

Tema 4. lonnuit 106yTOK
BOJIH. Boanesunit 1
T1APOKCHIIbHUN

10

10

10




MMOKA3HHUKH.
pO3YHMHU

BydepHni

Tewma 5.
EnexktponpoBiaHicTh
po3unHiB. EnexTpoaHi
MIPOIIECH.

10

10

10

PasomMm 3a 3MicTOBUM
MOIyJieM 2

30

5

10

15

30

1

27

3MiCTOBHIA MO

b 3. [loBepxHEBi sIBUIIA i JUCTIEPCHI CUCTEMHU

Tema 6. SBurie copOirii.
AncopOris Ha TBepail
MTOBEPXHI.

10

2

2

6

15

2

11

Tema 7. AncopOrist
€JIEKTPOJIITIB.
ITonBiiiamii
€JIEKTPUYHMM 1Iap.
Bbynosa minenu
7110(h0OHOTO 30TH0.
Enexrpoxinernuni
sBUIa. |0HOOOMIHHI
aJCcopOIIiiTHI MPOIIECH.

10

Tema 8. Kunacudikamis
JTUCTIEPCHUX CHCTEM.
OnepxaHHs 1 OYMCTKA
KOJIOTIHUX PO3YHHIB.
CrilKiCTE KOJIOITHUX
cucteM. Koarymsmis 1
MeTITU3AITIS. Teopist
JJIDO. Pozunnn BMC.
HaGyxanns. Xemaruny-
BaHHs. ['eni 1 gpari.

10

15

15

Pasom 3a 3MiCTOBHUM
MozyJieM 3.

30

10

15

30

26

Yceroro roguu

90

15

30

45

90

80

Kypcosuii npoext
(poborta) 3

(sK1110 € B poboUoMy
HAaBYAJILHOMY I1JIaH1)

Ycroro rogut

90

15

30

45

90

80




4.Temu ceMiHApCbKHMX 3aHATH
He nepen6aueni

5. Temu npakTHYHUX 3aHATH
He nepen6aueni

6. Temu J1adopaTOPHUX 3aHATH

Ne HasBa temu KinbkicTs
3/m TOJIUH
3mictoBuii Moaynb 1. XimiuHa TepMoarHaMiKa. XiMIYHA KIHETUKA

1 | BusHaueHHs TeIIOTH peakiii yTBOPEHHS KPUCTAJIOTiApaTy COi: 2
CuS04-5H20

2 | Bu3HayeHHs TEIJIOTH PEAKIIii YTBOPEHHS KPUCTAJIOTIIpaTy COJIi: 2
Na.CO3-10H,0

3 | BusHa4yeHHs TEIIIOTU PEakIlii HeHTpaizamii CUIBHOT KMCIOTH 2
CHJIBHOIO OCHOBOIO

1 | BusnaueHHS 3a1€KHOCTI INBUIKOCTI XiMIYHOT peakii Bif 2
KOHIIEHTPAIIIi pearyrovynx peuoBHH

2 BuzHnaueHHs 3a1€KHOCTI MIBUIKOCTI XIMIYHOT peakirii Bij 2
TEMIIEPATYPH

3 | MoaynbHa KOHTPOJIBHA poOOoTa

3micToBuid Moayab 2. Po3unan. EnexTposHi mpomecu.

1 | BusnaueHHS MONEKYIAPHOI MaCH PO3YMHEHOT PEUOBHHH, 2
OCMOTHYHOT'O TUCKYPO34YMHY Ta CTYIEHS AUCOIIAIii CIa0KOT0o
€JICKTPOJIITY METOJIOM KPIOCKOITI.

2 | KOHOyKTOMETPHUYHE BU3HAYEHHS CTYIIEHIO i KOHCTAHTHU AUCOLHALii 2
c1abKUX eJEeKTPOITITIB.

3 | Buznauenns pH po3uunis 2

4 | KoHZyKTOMETpHYHE i MOTEHIIOMETPUYHE TUTPYBaHHs. Bu3nayeHns 2
OydepHOi EMHOCTI PO3UHMHIB

S | BumiproBanus EPC rajnbBaHiYHUX €lIEMEHTIB. 2

6 MoynbHa KOHTPOJIbHA po0oTa

3mictoBuii Moaynb 3. [loBepXHeBi sBHIIA 1 IUCTIEPCHI CUCTEMU

1 JocnixxeHHs aacopOiii O1ToBOi KUCIOTH Ha BYTLILII 2

2 | Bu3Ha4eHHs OBEPHEBOTO HATATY PiJMH CTATarMOMETPUYHUM 2
METOJIOM

3 | OnepxaHHs i OYMIEHHS KOJIOiIAHMX CHCTEM 2

4 | Nocmimkenns koarysauii 3omo Fe(OH)s po3unHaMu enekTpoiTis 2

5 | Hocnimxkenns po3unHie BMC 2

6 | MoaynbHa KOHTpOJIBHA poOOTa
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10.
11.

12.

13.
. THCK HACHYCHOT [Tapy PIIVHA: TAPOyTBOPCHHSI, BUIIAPOBYBAHHS, KUIIIHHS PIAHHH.
15.

16.

17.

18.

19.

20.

21.

7. KOHTPOJIbHI NUTAHHS KOMILJIEKTH TeCTiB VI BU3HAYECHHS PiBHS 32CBOCHHS 3HAHb
CTY/ICHTAMH
1. Beryn. ArperaTHuii CTaH pe40BHHH
JaiiTe BU3HAYCHHS IPeaAMETy (Pi3UYHA 1 KOJIOIIHA XiMis.
SIxi OCHOBHI PO3/1iIK BKJIIOYA€ (hi3M4HA XiMis 1 Ki OCHOBHI TEOPETUYHI 1 IIPaKTUYHI 3a/1a4i BOHA
BHpIIIYE.
SIki GynamMeHTaNbHi M0I0KEHHs (i3UYHOI XiMil JIeKATh B OCHOBI TAKMX CHEMiaTbHUX JUCLIUILIH K
arpoximisi, IPyHTO3HABCTBO, (Bi3ionoris pociuH, 0ioxiMist, MIKpOOiOIOrisL.
Ska ponb i3nuHOi Ta KONOIAHOI XIMii y XiMmizamii CUIbCbKOTO rocmomapcTa? SIKuil BHECOK
BITYM3HSHUX BYEHUX Y PO3BUTOK (I3MYHOI Ta KOJIOiAHOI XiMii?
Arperarnuii cTan pedoBuHu. Kinacugikais i XapakTepuCTHKa arperaTHUX CTaHiB PEYOBHH.
["a3ononiOHME cTaH PeYOBHH, 3aKOHU 1/1€alTbHUX Ta3iB, PIBHSAHHS CTaHY 1€aIbHOTO rasy.
I"azonoxniOHuii cTaH pedoBUH. PeanbHi ra3u, 3aKOHU pealbHUX ra3iB.
®di3uuHmiA 3MicT Ta30B01 nocTiitHO1 R. 3Haiitu 3nadeHHs R B cuctemi CI mist 1 Monst ineanbHOTO Ta3zy
npu temnepatypi 273 K i tucky 1 atm.
PeanbHi rasu 1 1X BIAXHICHHS BIJ 3aKOHIB ineanbHoro rasy. IlopiBHsiite piBHsHHs KiranenpoHa-
Menneneesa 1 Ban-nep-Baansca. Koncrantu B piBHAHHAX Ban-nep-Baanbca ans peanbHux rasis 1 ix
(b1314Ha CYTb.
AMopdHuUIi cTaH pedoBUHH 1 IOT0 XapakTepucThKa. [IoHATTS Ipo 130TPOIHICTD.
Kpucraniynuit ctan pedoBunu. Ha3BiTh BuAM XIMIYHOTO 3B'A3Ky B KpUCTajlax. SK Iie BIUIMBAE Ha iX
(b1314H1 Ta XIMIYHI BJIaCTUBOCTI?
Kpucraniunuit cran pedopnnu. Kpucramiuna rparka. Ilo Take momimopdism, i3omop¢izm, ix
3HaueHHs? Kpucranu sikoi peyoBHHHU, 10 BUKOPUCTOBYETHCA K JOOPUBO, CXMIJIBHI 0 MOIIMOP(HUX
IIEPETBOPEHB ?
Kpucraniunuii cran pedoBuHH. SIKi BUIAM PO3UYMHIB (HEENEKTPONITIB. CIAOKUX UM CHIIBHHX
EJIEKTPOJIITIB) YTBOPIOKOTHCS NP PO3YMHEHHI y BOJAI KPHUCTAIB, IO MAalOTh iOHHI Ta MOJEKYJIAPHI
KPHCTAIIYHI IPaTKH?
Pixxuit cran pedoBrHu. IIOHSTTS PO ACKTPUYHUIL IUMOIBHAN MOMCHT, B'S3KICTb.

Boga. Ctpykrypa piakoi Boau i iboay. Pois Boau B 01010Ti9HOMY, TIPOILIEC.

2. Ximiuna tepmoauHamika. Tepmoximis
[Tpeamer 1 3amaui ximiuHOi TepMmoanHaMiku. [Tapamerpu cTany.
3HaiiTu 3MiHy eHTporii AS mpu miasienHi 100 T Boau, SKIIO TUTOMA TETUIOTa TuiaBiieHHs Q piBHa
19,2 xJIx/r.
Buam nporeciB y XimivHi#i TepMoauHamiii. Pobota nmux mporecis.
Ha ckinbku rpamyciB MiBHIMATHCS TeMreparypa npu po3drnHeHHi 0,14 moib Hatpito rigpokcuay B 0,5
KT BOJH, sKIO TeruioTa po3unHeHHs: NaOH cranoButh 54,56 kJ[>k/MoJb, @ MUTOMA TEIIOEMHICTD —
3020 dx/(xr-K).
Enepris Ta 11 Buau. 3akoH 30epexeHHs eHeprii. OOMiH eHepriero M CUCTEMOIO 1 30BHIIIHIM
CEepPEIOBHILIEM.
3HalTH EHTAJIBIIIIO Mpolecy GOTOCHUHTERY, IO ONMUCYETHCS MPOCTUM PIBHIHHIM
6CO2 + 6H20 — CsH1206 + 602+ AHx,
SKIIO CTAH/IAPTHI €HTaJbIII] YTBOPEHHS PEUYOBUH AH%qg Taki: s CO2=-393,5; H,O = -241,8;
CesH1206 = -2820,1 x/[>x/MOIIB.
[ToHATTS PO BHYTPILIHIO €HEPT1I0 CUCTEMH. 3B'S30K MK €HEPri€l0 CUCTEMH 1 poOOTOIO.
3HalTH CTaHAAPTHY 3MIHY €HTaNbIIii B peakIii:
Fe203+CO — 2FeO + CO2+AH
[lepuii 3aK0H TEPMOJMHAMIKM Ta HOr0 MaTeMAaTUYHUIN BUPA3.
CKiJbKH Terna BUALTMThCS Tpu 3ropanHi 7 m® CHa 3a peakitiero:
CHa(r) + O2 - CO2 + H20(r) + AH
XiMi4Hi MPOIECH 3 MO3UIIIH NEPIIOro 3aKOHY TEPMOANHAMIKU: TEIUIOTA peakilii, CTAaHAAPTHUIN CTaH
CHCTEMH, CHTAJIbIIISl YTBOPEHHS PEUOBHHH, CIIIBBIIHOIIEHHS TEIUIOT PEaKLii MpHu MOCTIHHOMY 00'eM,
IIPU MOCTITHOMY THCKY.
CKiJIbKH TEMIOTH HeOOXiZHO BUTPATHTH s ofepxkanHs 10 M3 BogsHOro rasy 3a peakiieo:
Crpa(biT + HZO(F) — CO + Ha.



22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

3akoH ['ecca 1 HacHiAKK 3 HBOTO, iX 3Ha4eHHs. Po3paxyiite Temorty yrBopenns CaCOgz. skio temiora
Q peakii
CaO(t) + CO2 — CaCOs3(1)+Q
piBHa 178 x/{x/mMomb, Temora yrBopeHHst CaO 1 CO2 BinnosinHo cTaHoBUTH 637 1 394 k/[/MOb.
OcHogHi 3akoHU TepMmoximii (JIaByasbe-Jlamnaca i ['ecca) Ta ix 3Ha4eHHs U1 O10JIOTTYHUX 1
CUIBCHKOTOCTIOTAPCHKHX HAaYK. SIK BU3HAYAIOTh KAIOPIHHICTH KOPMOBUX MPOAYKTIB s TBAPHUH i
TITUIT?
SIka xanopiitaicts 10 r rmoko3u CeH1206, sikimo npu ii okucnenHi Buginsgerscst CO2 1 H2O?
CrangaptHi eHTansIii yrBopeHHs pedoBuH CsH1206, CO2 1 H20 BigmosigHo: -2820,7; -39,35;
-241,8 xJIx/MoJb.
SIkuii cTaH pe4OBUHU NPUNMHATO SIK CTaHIAPTHUN? SIK 3M1HIOIOThCSI BHYTpIlIHS eHeprisd AU, eHtanbmis
AH i enTporrist AS 17151 IPoIIECiB, IO CAMOBLIBHO MPOTIKAIOTH?
3HallTH cTaHAAPTHI 3MIHU €HTAJbIIT B PEAKIIIAX:
CHas + 202 = CO2 + 2H20(1)
Fe203+3CO = 2Fe + 3CO2

Jpyruii 3aK0oH TepMOJUHAMIKY Ta HOro MmaTeMaTuyHuil Bupas3. [IoHATTS npo eHTpomito.
Busnauntu entpornito AS tranerss 100 T 1601y, SKIIO HOro TeIuioTa riaBieHHs Q =
344,16 JIx/MoIb.
[Ipouecu, 1110 MPOTIKAIOTh CAMOBUIBHO 1 HECaMOBLIbHO. [IpuHIIMI poOOTH TemoBUX MamuH. dpyruit
3aKOH TEPMOUHAMIKH.
Sxi 13 HaBeIEHUX HUKYE PEaKIii MPOTIKAIOTh CAMOBIJIBHO YW HECAMOBUIBHO, YOMY?

3H2 + N2 —» 2NH3+ Qozgg;

CO + H20(r) = CO, + Hz + AH%qs;

Zn + HzS04(p) — ZnSO4 + Ha + AS%2gg;

H,0(r) — H20(p) + AH%gs
Tperiit 3aKOH TEPMOAMHAMIKH 1 AOCOTIOTHA SHTPOMIis. SIK A XIMIYHHX PEaKiliid, o MPOTIKAIOTh MPH
PI3HUX TeMIIepaTypax, 3HaXOASITh 3MiHY €HTPOITIi.
3HaiiTu 3MiHy eHTporii npu 298 K mis Takux peaxiiii:

2S02 + O2 = 2503

FeO + CO — Fe + CO2
AS%0s cranoputs s SOz = 248,1; SOs = 256,2; O, = 205,0; FeO = 58,8; Fe =27,15; CO = 197,4;
CO2 =213,6 Ix/(monp-K).
[Ilo Take BibHA 1 3B's13aHa eHeprisg? B yomy mossirae mpuHITAI MiHIMYMY BUTbHOI eHeprii? BiapHa
EHEePTis 1 HanPsIMOK XIMIYHUX PEaKIIii.
SIka KinbKicTb Tema BUALIMTLCS IpH 3ropaHHi 7 M° MeTany, 6yTtany, sxmo AH%ogs meTany, 6yTany,
JMOKCH]Ty BYTJICIIO 1 ra30MoAi0HOT BOAM BiANOBIAHO piBHI: -74,8; -124,7; -396,3; -241,8 xJ>x/M0b.
JIst IKMX CHCTEM 1 YOMY BBOJSTHCS TEPMOAMHaMIUHI QyHKIIT: BijibHa eHeprist ['i60ca (G), BinbHA
ernepris ['enmpmrombua (F). Maremaruunuit Bupas mux GpyHkmid. 3Ha4eHHs nuX GYHKIH 11
3BOPOTHHX 1 HE3BOPOTHUX MPOLECIB.
Uu MO>KIMBE MPOTIKaHHS peakiii CHHTe3y aMmiaky : 3H2 + N2 = 2NH3
ipu 298 K i atmocpepromy tucky, sxio AH%gs = -92,5 kJlx/Mons, AS° = -795 Jix/(Monb-K), AG =
33,5 xJIx/Monb. Un 301blIye BUXiA amiaky 30UIbIIEHHS TemMreparypu?
MaremaruuHuii Bupa3 BinbHa eHepris ['i66ca (G), BinbHa enepris ['enmpmrosbia (F). Sk 3a ix
JIONIOMOT 010 BU3HAUUTH HAIPSIMOK MPOTIKaHHS MPOILIECIB.
Tennora 3ropanns C2HsOH nopisaioe 1667 x/lx/Monb. Ternotu yrBopenHst H20(p) 1 CO2(r) npu
CTaJIOMy TUCKY BiJIIOB1JTHO JOPiBHIOIOTH 285,8 1 393,5 k/[»/M01b. 3HANTH TEIUIOTY YTBOPEHH S
€TaHOITy.

3. Kineruka ximiynux peakuiii. Karanis
JlaTu BU3HAYEHHS IIBUJKOCTI XIMIYHOI peakilii, HamucaTy ii MaTeMaTUYHUIA BUPA3 1 HaBeCTU rpadiuHe
BiJIOOpaKeHHs JJIsl peareHTIB 1 MPOIYKTIB peaKLii.
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Yomy IOpIBHIOE CepeiHs MIBUAKICTh PeaKIlii, Ko MpoTsaroMm 80 ¢ KOHIIEHTpAIlis MPOIYKTIB peaKiii
sminmiack Big 0,7 10 0,35 kmous/m3?
dakropu, 110 BIUTMBAIOTH HA MIBUAKICTh XIMIUYHHUX peakiiil. 3akoH airounx mac (3/IM).
Hanumite MareMaTtuyamii Bupa3 (BiamosigHo 3AM) ams MIBHAKOCTI TAKUX XIMIYHHX PEAKITii:

4NH3 + 502 — 4NO+ 6H20,

Fe;,03 + 3CO — Fe + 3CO..
[TopsiToK 1 KOHCTAHTA MIBUAKOCTI XIMIYHUX PEaKITiH.
3anumriTe BUpa3 MBUAKOCTI XimMiuHoi peakii yrBopenus: KC1 3anexno Bix konuentpanii HC1 i KOH
B peaxiiii

KOH + HC1 — KCI + H20.
Sxoro nopsaky ug peaxuis BigHocHo KOH, HCI 1 B uinomy.
[ToHsTTS MpO enemMeHTapHi 1 CKiIaaH1 peakiii. MoJeKyIsIpHICTh peakiiil 1 K ii BU3HAYatoTh.
Bka3zaTu Ha MOJIEKYJISPHICTD 1 MOPSAIOK TAKUX PEaKIIi:

CFs— C+2F
CHsBr + NaOH — CH3OH + NaBr
2S0: + O — 2S0:s.
Ckuagni peakuii 1 MexaHi3M ix npotikaHHs. Lo Take mimiTyroua cTajis XIMIYHOI peakilii, HaBeITh
TIPUKIIAI.
Sk 3MIHIOETBCS MBUAKICTh XIMIYHUX PEAKITIN
Cl2+H20 - HC1 + HCIO i
4NH3 +302 — 2N2 + 6H20

IIpH 3MiH1 THCKY B 2 pa3u?
Sxi peakinii € peakiisiMA TEPIIOTO 1 APYTroro mopsaky? Skum piBHSIHHSIM BOHH OMUCYIOTHCS?
3HANTH KUIbKICTh MYPAIIMHOT KUCIIOTH, SIKA 3aJIAIIIIIACH TICIISI MPOTIKAHHS PeaKIlii
HCOOH = H20 + CO2 mpotsirom 30 ¢, sSKIo moyaTkoBa KOHIIEHTpallis ii Oyna 1-10°2 monb/7, a
KOHCTaHTa IBUJIKOCTI CTAHOBUTE 3,44 1073,
SAxuii Gpi3uuHANA 3MICT KOHCTAHTH MIBUAKOCTI XIMIYHOI peakiii? Bin skux (akTopiB BOHA 3aJICKUTH 1
SIK 11 BU3HAYaOTh?
3Haiitu koHcTaHTy mBUAKOCTI XiMiuHOT peakiii N2Os = N2O4 + /202, sika npoTikae npoTtsirom 10 c,
SIKITO MmovyaTKoBa 1 KiHieBa koHueHTpaii N2Os Biamosigno 0,5 10,0012 mous/m.
Brume Temneparypu Ha MIBUAKICTh XIMIYHUX peakiiil, mpaBmwio Bant-I'odda.
[Buakicte peakuii S + Oz = SO2 3a kucHeM mpu Temneparypi 20 °C cTaHOBUTH 2 MOJIb/CEK. Y
CKUIBKH Pa3iB 30UIBIIUTHCS MBUAKICTh PEaKIii, AKIIO TeMIepaTypy miaBuuTe g0 80 °C?
Enepris aktuBariii, Teopis AppeHiyca, eHepreTuyHa JiarpaMa peakirii.
Busnauutu eHeprito aktuBalii peakiii po3kinanay Honuay Boauto 2HJ = J; + Hp, ko koHCTaHTH
mBuakocti mpu T1 =290 K 1 T2 =320 K nopiBaroroTs BianosigHo K = 2,7-10% i K2 =4,3-102.
[TonsTTs mpo nanirorosi peakuii. [{o Take nepion HamiBpo3nagy?
[lepion HamiBpo3mnany () moyioHit0 cTaHOBUTH 137 mHIB. 3HAWTH Yac, MPOTITOM SIKOTO BiJ BUX1IHOT
KibkocTi peyoBuHH 1 r 3amumuthes 0,1 r (A po3B'si3aHHA 33a/1a4i BUKOPUCTATe KIHETUYHE
PiBHAHHS 1-T0 MOPSIAKY; KOHCTaHTa MIBUAKOCTI MPOIECY 3B’ sI3aHAa 3 MEPio0M HaMiBPO3MaTy
criBBigHoIeHHsM K = 0,69/t).
SIKi peyOBUHU HA3UBAIOTh KaTali3aTopaMHu 1 sIKUM MeXaHi3M ix Aii? HaBeniTh mpHUKIagu rOMOTEHHOTO 1
reTepOreHHOro KaTaisy.
3HalTH eHeprio aKTHBallii I'iAPoi3y OLTOBOETHIIOBOTO edipy, KO0 KOHCTAHTA MIBUIKOCTI IIPH
temneparypi T1 = 300 K i T> = 313 K sianosiano gopissioe K1 = 1,09-10% i Ko=2.3-1072,
o Take pepmMeHTATUBHUI KaTali3, HOro 0COOIMBOCTI 1 3HAYCHHS.
s peakuii 2SOz + Oz = 2503 B 1o4aTKOBUI MOMEHT KOHIIEHTpaIlii peuOBHH JOPIBHIOBAJIN:
SOz - 12 kmoms/m3, O - 10 kmons/M. Uepes neBHUIl 4ac KOHIEHTpALlA LIUX PEYOBUH 3MEHITYEThCS
BJIBiui. SIK 3MIHHMJIACh MIBUKICTh peaKii?
SIki peakuii Ha3uBarOTh poToxiMiuHUMH? 3aKOH POTOXIMIUHOI eKkBiBasleHTHOCTI EifHITeiHa 1
KBAHTOBUI BUXIJ.
IyxpoBwuii Oypsik mpoTsaroM ogHoro AHA 3 1 ra gae npupict 6ibiue 70 kr. [IpunycTuBiy, mio B Takii
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6iomaci mictuthest 30 % ByrIIemto, po3paxyire, ckutbku JiTpiB CO2 3aCBOEHO POCITUHOIO 1 CKUTEKH
niTpiB Oz npH LFOMY BHIUTHIIOCS (TIPUITYCKAETHCS, 110 BECh BYTJICIb TOCTYIA€ B POCIUHY B IPOLIEC]
doTocuntesy 3a peakuiero 6CO2 + 6H20 = CgH1206 + 605).

[Io Take KBaHTOBUH BUXiA peakuii? Yn MOKHA 32 BEIMYMHOIO KBAHTOBOTO BUXOAY CYIUTH PO
MEXaHi3M TeMHOBHX CTaJliii (POTOXIMIYHOTO TIpoIieCy?

SIKi pe4OBMHM HAa3MBAIOTh CEHCUOLTI3aTOpaMH 1 SIKa X posib y (GOTOXIMIYHUX peakiisx?

Po3paxyiiTe 00'eM KUCHIO, IKUH BUALISETHCS B IPOLeci POTOCHHTERY, SKIIO MPHUPICT GiomacH Ha |
ra/jpeHp ctaHoBUTH 150 Kr. a mpoIeHT cyxoi peuoBuHH B 6iomaci 20 % (mporec 6iomacu
00yMOBJICHUH).

4. PiBHOBa:KHMIi CTaH CUCTEMU
[lo Take cran xiMiuHO1 piBHOBaru? KoHcTaHTa piBHOBAru K KiJIbKiCHA XapaKTepUCTHUKA CTaHy
JTUHAMIYHOT PIBHOBArH.
3naiitn koHcTaHTY piBHOBaru peakiii NO + 202 = NOy, skmo B cTaHi piBHOBAaru KOHIIEHTpPAIi
peuoBuH craHoBATh: [NO] = 0,05; [O2] = 0,03; [NO2] = 0,04 Mo/
[Tpu sikux 3HaYeHHAX TepMoanHaMivHuX QyHKIIH AG, AH, AS 1T = 298 K ximiuHa peaxiiis :
aA +bB <> cC+dD
a) 3HAXOJIUTHCSA B CTaHl JWHAMIYHOi piBHOBaru; O) MPOXOJUTH CAMOBUIBHUHN Ipolec Yy
MpsIMOMY HAIPSIMKY: B) peali3y€eThCsl CAMOBUIBHUHN MPOIEC Y 3BOPOTHOMY HAIPSAMKY.
BrnuB pizHux ¢gaxTopiB Ha cTaH XiMi4HOT piBHOBaru, npuHuun Jle-Illarense.
Sk Oyze BIUIMBATH 3MiHA TEMIIEpa TypH 1 TUCKY Ha CTaH PIBHOBAru y TaKMX pPeakIisix:
PCls & PCl3, + Clo + AH; N2 +3H, & 2NH3 + AH
Hpunnun Jle-Ilatense. Moro 3HadeHHs Ta 3aCTOCYBAHHSL.
KoHcranTa piBHOBaru B3aemoii a3oty 3 kucHeM gopisHioe 0,005. BuznaunTtu ckiag piBHOBOXXHOL
peaxiiitHoi cyminri, 1o6yToi 3 0,25 M° azoty i 0,55 M3 KHCHIO B 06'eMHHX IPOIEHTAX.
PiBHOBara B rereporeHHux cucreMax. HamucaT Bupa3 KOHCTaHTH PIBHOBAru JUis peaKiiii:
C+C0O2,—>2CO+Q; FeO + CO < Fe + CO2 + Q.
Sk Oyne BIuIMBaTH 3MiHA TEMIIEPATyPH 1 TUCKY HA CTAH PIBHOBArd B IIMX PEaKIlisax?
3HaiiTu BUpa3 /g KOHCTAHTH XIMIYHOI pPIBHOBAaru Ha OCHOBI1 3aKOHY JIFOYMX Mac, BUKOPUCTABIIIH, SIK
npukiaz, romorenanii N2 + 3Hz <> 2NHs3 1 rereporennuii C + CO2 <> 2CO nporiecw.
[Ipu BcTaHOBINEHIM PIBHOBA31 B Peakilii CHHTE3y aMiaKy KOHIIEHTpAIlil PpEYOBHH IOPIBHIOBAIIH:
[N2] =0,2; [H2] = 0,4; [NH3] = 0,3 MoJ16/11. BU3HauuTH MOYaTKOBI KOHIICHTPALIII IIUX PEYOBHH.
KoHcTaHTa XiMi4HOT piBHOBAr#, cCriocoou ii BU3HAYEHHS 1 BIUIUB Pi3HUX (PaKTOPiB Ha ii 3HAYCHHSI.
PiuoBara peaxiiii NO + %20, <> NO2 BcranoBuiach npu konueHrpauisx: [NO] = 0,2; [O2] = 0,1;
[NO2] = 0,4 mosb/n1. BusHaunTH KOHCTaHTY piBHOBar# i modaTkosi Kouientpaiiii NO i Oz.
3a axux ymoB y piBHoBaxHii cucremi CO + H20 <> CO; + H2 + Q moxna 3menmutu Bmict CO. Sk
3MIHUTH HIBUAKICTH MPSAMOI 1 3BOPOTHOT peakilii, sIKIo 301IbIIMTH TUCK Y 3 pazu?
[Tpu nesikiii Temmeparypi piBHoBara peakiii CO + 20, <> CO: BcTaHOBHJIACh 3 TAKUMU
KoHIeHTpamismu pearyrounx pedosur: [CO] = 0,8; [O2] = 0,4; [CO2] = 0,4 mouin/11. 3HANUIITH
KOHCTaHTy piBHOBaru i moyatkosi KoHmeHTpaii CO 1 O..
Yomy 3MiHa THCKY He BIIMBa€ Ha ctaH piBHoBaru peakuii CO + H20 «> CO2 + Hz? ki OynyTh
KOHIIEHTpAIlii BCIX PEYOBHH IIi€i peakilii B MOMEHT PiBHOBATH, SIKIIIO BUX1/IHI KOHIIEHTpAIii (MOJIb/1)
oymu: [CO] = 1; [H20] = 3, a koncranTa piBHoBaru K = 1?
PiBHoBara peakiiii 2SO0 + Oz <> 2503 BcraHOBHIach npu KoHIreHTpartlisx: [SO2] = 0,08; [O2] = 0,03;
[SOs] = 0,01. 3naiiniTe KOHCTAHTY piBHOBArH i moyatkosi koHeHTpaii SO2 i Oz.
ITpu 823 K i Tucky 101 325 Ila crynminb auconianii pocreny Ha okcu Byriaemnto (II) 1 xjmop craHOBUTH
80 %. BusHauntu KoHCTaHTY piBHOBaru Kp.
31 301bIeHHAM TemnepaTypu piBHoBara peakuii N2 + 3Hz <> 2NHz 3mimyerbes BiiBo. 3pobiTh
BHCHOBOK IIPO 3HAK TEIUIOBOI0 €(eKTy peakllii 1 BA3HAUTE, Y CKUIBKU Pa3iB 3MIHUTHCS MIBUJIKICTh
peakiii yTBOpeHHs amiaky, sIKIIIO KOHIIEHTPAIil0 BOJAHIO 301IbIINUTH B 3 pazu?
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B sikuii 6ik 3mictuThes piBHoBara peakiii 4HCI + Oz <> 2H20 + 2C12 + Q npu 3MeHIIeHH1
TEeMIIepaTypu, Py 301IbIIEeHH] TUCKY? Y CKUIBKU Pa3iB 3MIHUTHCS IBUKICTh PEaKilii yTBOPEHHS
XJIOpY, SKIIO KOHIIEHTPALiSl XJIOPOBOAHIO 30UTBIIUTECS B 2 pazu?

B sikuii 6ik 3micTuThCs piBHOBara peakiii CHs + CO2 <> 2CO + Hz + Q npu 306iib1IeHH] TeMepaTypu
1 3MeHmeHHi Tucky? KoHcranTa piBHOBar# 1i€i peakiii npu nesHiii remnepatypi nopisatoe 0,1, a
BHXIJJHI KOHIICHTpAIlii MeTaHy — | Ta TMOKCHIY BYTJICIIO - 3 MOJIB/J1. SIKi KOHIICHTpAaIlil KOMIIOHCHTIB
BCTaHOBUJIMCH y PIBHOBAXKHIN CyMimi?

5. BueHHs PO PO3YUHH

a. BaacTuBoCTi po3UMHIB HeeJIeKTPOJIITIiB
OcMmoc. OCMOTHYHHN THCK 1 METOAU MO0 BU3HAYEHHS.
BU3HAUMTH OCMOTHYHHUI THCK PO3YHHY HEENEeKTPONiTy, skuit Mae 1,52:10%3 monekyn B 0,5 1 pozunny
npu temreparypi 0130 °C.
OcmoTHyHUH THCK 1 HoTOo ¢i3ionoriune 3HadeHHs. HaBeiTh npukiaam.
OcMOTHYHUH THCK pO34MHY, sIKUM B 1 1 Mae 3,2 r HeenekTpoiTy, npu reMneparypi 20 °C nopiBHI0E
2,42-10° ITa. OGUHCIUTH MONEKYISPHY MACy HEeJIeKTPOIITY.
[neanbHi 1 peanbHi po3unHu. Edektu, 1m0 cynpoBOIKYIOT YTBOPEHHS pealbHUX PO3YNHIB. 3HIKEHHS
MpYXHOCTI apu Haj po3urHOM (Po-P). sikuit mae 0,4 moins anuniHy B 3,04 KT CIpKOBYTIJIELIO TPU
neBHi Temmneparypi gopiBaroe 1003,7 Ila. Po3paxyBaTi MOJNEKYJIApHY Macy CipKOBYTJICITIO, SKIIIO
THCK HaJl pO3YUHHUKOM jopiBHIoe 1-10° ITa.
dakTopu, 110 BILTUBAOTH HA MPOIIEC PO3UNHEHHSL.
Tuck napis Boau npu temnepatypi 50 °C nopisntoe 12,3 xlla. Po3paxyBatu Tuck napis Haj
po3uuHoM, sikuii MicTuTh 50 T etunenriikomo CoHa(OH)2 B 900 T Boam.
[Teprmmit 3akon Paynst 1 fioro anami3. st SKUX pO3YMHIB 11€H 3aKOH BUKOHYETHCS?
Busznauutu temmnepatypy kuminas po3uuny 1 T HadTaminy CioHs B 20 T edipy, skuio Temmneparypa
kuninHsa edipy gopisaroe 35,6 °C (E = 2,16).
TemmepaTypu KUMIHHS 1 3aMep3aHHs PO3YHHIB.
Pozuun 1,05 r madraminy B 30 r Bogu 3amep3sae npu Temmepatypi -0,7 °C. Po3paxyBatu MONEKYyJISIpHY
Mmacy Hadraniny (K= 1,86).
[IpoimtocTpyiiTe 3a AOMOMOrOIO JiarpaMu CTaHy BOJU 1 pO3YMHY 3aKoHU Payis.
Jlst mpurotyBaHHs aHTU(PU3Y Oyi10 B3aTO 2,5 1 Boau 1 850 1 rainepuny. BuzHauntu Temmeparypy
MOYaTKy 3aMep3aHHs aHTUPPU3Y.
PiBusuns Bant-TI'odda, ioro 3B'130K 3 3aKk0OHAMU 17icaJIbHUX T'a3iB.
Bu3HauuTH TeMIepaTypH 3aMep3aHHs i KUTIiHHS pO34nHY, AKuit MicTuThb 9,0345:10% Momexyn
HeenekTpoiity B 500 M Boau.
Jliarpama ctaHy BOJu 1 BOJIHUX PO3YHHIB.
B skiit xinpkocTi Bogu noTpioHo pozunnutu 105 kr riinepuny CsHgOz st oTpuMaHHs po34nHYy 3
teMmiieparypoto 3amepianns -3 °C (K=1,86).
@Di3uyHUI 3MICT KPIOCKOMIYHOI Ta €0yT10CKOMIYHOI CTaIuX.
Pospaxyiite ocMoTHuHHii TUCK 25 %-r0 po3uuny 1ykpy C12H22011 mpu 15 °C(d = 1,105r/cm3).
IneanpHi Ta HeineanbHI po34MHU. BigxuneHHs BIacCTUBOCTEH po3uMHiB Bij 3akoHiB Bant-I'odda i
Paymns.
[Ipy>xHicTh mapu YUCTOT BOJAH Ha 2 % BHIIA 32 MIPY>KHICT MTapH BOAHOTO PO3UYMHY, 1110 MICTUTh
HEJIETKY PO3UMHEHY PeYOBHMHY Bu3HauTe MOJSIIBHICTD PO3UUHY.
1o Take 130TOHIYHMIA, T1IOTOHIYHUH 1 FNepTOHIYHUN KoedilieHTH?
OcMoTHUHUH TUCK AesKkoro po3uuny npu -3 °C cranoButh 2735 klla. IIpu sxiit Temnepatypi
OCMOTHYHMH TUCK LIbOT0 po3unHy cranoButume 3040 xlla?
Sk MOB'sI3aHUIT OCMOTUYHUHN TUCK PO3YUHY 3 MPYXKHICTIO MTAapU PO3YMHHUKA?
SIka kinbkicTs ykpy Ci12H22011 npunasnae Ha 1 Moib BOJM B pO34HHI, TEMIIEPATypa KUITIHHS SKOTO
100,039 °C (E = 0,52)?
BusHnaueHHs MOJIEKYISIPHOT MacH pE4OBHHHM METOAOM KpPiOCKOITi.
Tuck napu Boau npu 25 °C cranoButs 3167 klla. Po3paxyBaTu i 1i€i 5 TeMepaTypt TUCK Tapu
po3unny, B 450 r sikoro mictutbes 90 T rimroko3u CeH120e.
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Bu3HayeHHs MOJIEKYISIPHOT MacH PEYOBHH METOZOM e0yI1i0CKOmii.
Temnepatypa kuminas anetony 56,1 °C, a ebyniockoniuna ctana E = 1,73. Po3paxyBatu
Temreparypy KumiHHsS 8 %-To po3uyHHY IJTIEpUHY B alleTOHI.
Yomy OCHOBHI piBHSHHS 1 TOHATTS, K1 XapaKTEPU3yIOTh PO3UMHH HEEIEKTPOIIITIB. HE MOXKYTh OyTH
0e3 BiIMOBITHUX MOMIPABOK BUKOPUCTAHI JJISl PO3UMHIB eNleKTpouiTiB? SIKi monpaBku Tpeba BBECTH y
111 PIBHSHHS?
OcmoTuynauii Tuck 0,05 M poszunay ZnSO: npu 0 °C gopisaioe 1,59-10° I1a. Busnaure cTymins
JEcoItiamnii coiii B JaHOMY PO3UHHI.

0. BiiacTuBOCTi pO3YHHIB €J1eKTPOJIITIB
Bunuknenss ioHiB y po3unni. ConpBatanis (rigparamnis) ioHiB. EdextuBnuii pagiyc ioHiB y po3unHi.
SIxa noBuHHA OyTH MOJIIpHA KOHLIEHTpALlisl pO3YMHY TJIFOKO3U Ui TOro, 106 BiH mpu 18 °C O6yB
i3oroniuami 3 0,5 M pozunnom CaCly . skiio cryminb qucomiarii Horo npy JaHiid Temmeparypi
CTaHOBHUTE 65,4 %.
CdopmynroiiTe OCHOBHI MOJIOXKEHHS TEOPil eIEKTPOTITUUHOI Arcouialii AppeHiyca, BKaXITh MexXI 1i
3aCTOCYBaHHSI.
PozpaxyBatu ocMotrunuii THcK 0,5 %-ro po3unny Hatpito xjnopuny npu 18 °C. I'yctuny po3unny
MPUIHATH PIBHOIO OJUHUII, a CTYIIHb JUCOLIalii coii B po3uuHi — 75 %.
Buxnaaite HeI0IIKM TEOPIT €IEKTPOTITUYHOT TUCOITiallii Ta i MOJaIbIINI PO3BUTOK 1 3aCTOCYBaHHS
Pozuun, sxuit mictute 20,2 T Hatpito riapokcuay y 500 r Boau 3amep3 npu -3,3 °C. Po3paxyiite
130TOHIYHUHN KOE(DIIIEHT 1 OCMOTHYHHUM TUCK po3unHy Tipu 25 °C.
[Ilo Take cTymiHb €MEKTPOIITHYHOT AUCOIIIAIIT, SIK Horo BU3HA4ar0Th? fKi (hakTopu Ha HHOTO
BILUIMBAIOTh?
Po3uun, sxuit mictuts 0,83 r kamiro rigpokcuay y 150 r Boau 3ameps nipu -0,352 °C. Po3paxyiite
130TOHIYHUHN KOe(DIIIEHT 1 OCMOTHYHMK TUCK po3unHy Tipu 0 °C.
Cnabki 1 cuibHI eneKTpomiTi. CTYIHB 1 KOHCTaHTa eJIEKTPOIITHYHOI TUCOTTaITii.
PospaxyBatu ocmotnunuii Tuck 0,01 M po3unny kanito cyasdary mpu 25 °C. ['ycTuny po3unny
MPUAHATH PIBHOIO OJMHUIII, a CTYIIIHb IUCOITiallii coli B po3uunHi - 87%.
PosrnsiHbTEe MeXaHi3M ripodizy cosieil. HapemiTs mpukiamy.
Ocmotnunnii Tuck 0,05 M posunny enextpority npu 0 °C craHoBUTS 2,725-10° I1a. YMoBHHUit
CTYIIIHb JUcoLialii exekTpoaity B po3uuHi 70 %. Ha ckiibku 10HIB AUCOIIIO€ MOJIEKYJIA €IEKTPOIITY?
BuzHaueHHs cTyneHs 1 KOHCTaHTH JUCOIIIAIli c1a0KOTro eJIEKTPOIITY METOJ0M KPIOCKOTTIi.
Po3uun, sxuit mictuts 0,4359 moinb mykpy B 1 1 mipu 18 °C 130TOHIYHMIA 3 PO3UMHOM HATPIO XJIOPHIY,
SIKUWA MicTHTh 14,616 r coui B 1 1 po3unny. BusHauTe cTymiHb AucoIlialii HaTpirO XJIOPUY B PO3UHHI.
BuzHaueHHs cTyneHs 1 KOHCTaHTH JUCOIaIlii c1a0dKoro eJIEKTPOITY NUISXOM BUMIPIOBAHHS
OCMOTHYHOT'O TUCKY PO3YHHY.
Pozuun, sxuit mictute 1,70 r uaKy xsopuay B 250 r Boau 3ameps npu -0,23 °C. Po3paxyiite
130TOHIYHUHN KOEPIIIEHT, CTYIIHb JUCOLIalii 1 OCMOTHYHUN TUCK po3uuny mipu 0 °C.
[30TOoHIYHMIT KOedinieHT. MeToau HOro BU3HAYCHHS.
Pozuun, sxuit mictuts 10,8 r uHKy xmnopuny B 250 T Boau 3amep3 npu -3,52 °C. Po3paxyiite
130TOHIYHUHN KOEPIIIEHT 1 OCMOTUYHMM TUCK po3uuHy npu 25 °C.
[TosicHIT Gi3n4HMI 3MICT 130TOHIYHOTO KoedilieHTa i. Sk fioro Bu3HauaroTh? BuBeniTh piBHAHHS,
sIKe MOB'SI3y€ BEIMUYMHY 1 31 CTYNEHEM TUCOLiallii eJeKTPOIITY (.
Busnaure Temneparypy kuminHg 1 M po3unHy a30THOT KUCIIOTH, SIKIIO CTYMIHb ii Aucomianii B
po3uuHi nopiBHIoe 0,82.
BrnactuBocTi po3unHiB c1a0KUX €IeKTPOIITIB. SIKi pO3UMHU €JIeKTPOJIITIB HA3UBAIOTHCSA
130TOHIYHUMU?
JBa po3unnu — 0,25 M po3uus 11ykpy i 0,13 M po34ynH KaJbIio XJIOPUIY - MAIOTh OJJHAKOBY
TeMIepaTypy KUMiHHA. BU3HAUNTH YMOBHUI CTYIIHb JUCOLIAL] XJIOPUAY KAJIBLIIO.
3axoH po36asnenns OcTBanbia. Foro BUBEEHHS i 3aCTOCYBAHHSL.
Busnaure Temneparypu KuiHHs 1 3aMep3aHHs po3unny 40 1 kamibiiito HiTpaty B 500 T BOJH, SKIIO
YMOBHHUH cTymiHb Aucouiauii iioro gopisHioe 75 %.
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91.
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93.

94.
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96.

97.
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99.

100.

101.

102.

103.

104.

SIK po3TalIyIOThCS PO3YMHU TIIOKO3H, XJIOPUAY HATPIIO, KAJII0 alleTaTy, Mii cyibdary, altoMiHi0
HITpaTy, CipYaHO1 KUCIOTH OJJHAKOBOT MOJISIPHOI KOHLIEHTPAIIi] 32 301JIbIIEHHSIM BETHYUHH
OCMOTHUYHOI0 TUCKY? HoMy?
PosrnsiabTe (hakTopw, SIKi BIUIMBAIOTH HA CTYITIHB 1| KOHCTAHTY €ICKTPOIITUYHOL JUCOIialii cadbKmx
enektpoditiB. HaBeniTe Bupa3 mis korucrantu aucomiamii kuciot: CH3COOH, HNO2, H2COs i ocHOB:
NH3 HoIIl, CeHsCHan2.
Busnaute Temneparypu KUIiHHS 1 3aMep3aHHs po3unHy 14 T kamito rigpokcuay B 100 r Boau, Ko
YMOBHUI CTYHiHB AucoIialii ioro gopisaioe 60 %.
6. llonsaitTsa mpo pH. bydepni po3unnn
[Io Take aKTHBHICTH 10HIB eNeKTpomiTy? UM BOHA BIAPI3HAETHCA BiJ] 3arajlbHOI KOHIIEHTpALii
EJIEKTPOIITY?
Pospaxysatu pH 1 %-ro po34uHy MypamnHOi KHCTOTH, BBAKAIOUH, 1110 TYCTHHA po3unHy 1 r/em® i
K}IHC = 2,1'10'4.
Teopis cuiIbHUX €NeKTpOoiTIB. loHHA cuiia po3uuHy.
Cryninb aucorialii po34uHy cj1adKoi KUCIOTH KoHLeHTpauii ¢ = 0,1 Monb/1 ctaHOBUTE 5 %.
Po3zpaxyiite a nicist poz6asnenHs po3uuHy B 100 pasis.
[Ilo Take aKTUBHICTH €JIEKTPOJIITIB 1 I0HHA CUJIA PO3UUHY, AK IX BU3HAYAIOTh?
3HaiiniTe 3HavenHs pH pozunnis: a) 0,01 M omrrosoi kucnotu (Kn=1,74-10°); 6) 0,05 M mypamrusoi
xucioru (K,=1,76-10%).
[lo Take ioHHUN 700yTOK Boau? U 3MEHITyETHCS BIH TIPH IOJaBaHHI 10 BOJU KHCIOTH a0o JyTy, a
TaKOX IPH 3MIHI TeMIepaTypu?
Po3paxyiiTe KOHCTaHTH 1 CTyTeHi Aucomiarii Takux Kuciot: a) 2 M pozunay HCN (pH=4,55); 6) | M
po3uuny HJO3 (pH=5,26).
Jaiite Bu3HaueHHs OHATH «pH» Ta «pOH». B sikux Mexax BOHU 3MIHIOIOTHCS?
KoHncranTa mucorriarii a30TUCTOT KUCIOTH JOPIBHIOE 5,1 10 Po3paxyBaTu cTymiHb AucoItiamii i
KOHIIEHTpaIiro 10H1B BoAHIO KuciaoTH B 0,01 M po3uuHi.
Ske 3HAYECHHS Ma€ KUCJIOTHICTh CEPEIOBUIIA B O10JI0TIYHUX MpoIecax?
MoutsipHa KOHIIEHTpallisl cipuanoi kuciaotu aopiBHioe 0,005 M. Po3paxyBaTu KOHIIEHTpAIIiO
TAPOKCHIIBHUX 10HIB y po3uuHi Ta pH po3unHy, SKIIO CTyniHb Aucoriamnii kucaotu 92 %.
Slkumu MeToaMu Bu3HavaoTh pH cepenoBuma? Ix nepesaru i HenoMiKH.
Busnauntu pH cepenosuina, sKio KonuenTpauis: a) ionis H3O* cranosuts 1; 2,510 4,2:10%,
7,5-10%? monb/i; 0) ioniB OH™ cTaHOBUTH 10%?; 3,2-10%%; 4,8-:10°8; 3,5-:10° moub/11.
IuaukaTopHi MeToau BusHavyenHs pH cepenosuma. Ix nepeparu i HenomiKy.
BoneBnii moka3HHUK pO3UMHY KaJbIliio rigpokcuay nopisHioe 10, Po3paxyBaru Macy Kajbllito
rigpokcuay B 200 r po3unHy, SKIO CTYMiHb HOro aucoriamii 85 %.
IloTenuiomMeTpuuHi MeToau BusHadyenHs pH cepenosuma. Ix nepesaru i negoniku. ®opmyna
XJIOPCPIOHO-CKIISTHOTO JIAHITIOTA.
PozpaxyBatu ctynine aucoriaii i pOH amosiro rigpokcuay B 0,05 M po3uuHi.
Jaiite Bu3HaueHHs NOHATTAM '"KucnoTa" 1 "ocHoBa" 3a AppeniycoM, bpercrenom ta Jloypi i
JIproicom.
a KOHCTaHTa mucorarii — 6,6:107.
BukianiTe OCHOBHI OJIOKEHHS TEOPil CUIIBHUX €NEKTPOIITIB.
Po3spaxyiite ionny cuity cymimi 0,25 M posunniB NaCl, Na2SO4 i ZnS04.
SIki cuctemMu Ha3MBalOTh OypepHuMH, sikui X cknan? Haspite 4-5 OydepHux cucrem, ski
3yCTpPiUalOThCS B IPYHTOBUX PO3UYMHAX, POCIHHAX 1 TBAPUHAX.
Pospaxysatu pH 10 %-ro po3uuHy OLTOBOI KMCJIOTH, BBAKAKOUM, 110 I'yCTHHA po3duHy 1 r/cm?
BuBenits piBHsAHHS U1 po3paxyHKy pH kucnoTHux 0ydepHUX po3unHiB.
3Haiinite 3HaueHHs pH po3uunis: a) 0,005 M onroBoi kucnoty; 6) 0,005 M aMoHiIO TiIPOKCUTY.
BuBenits piBHSAHHS U1 po3paxyHKy pH ocHOBHUX Oy(hepHHX pO3UMHIB.
Po3zpaxysartu pH 15 %-ro po3unny oprodochopHoi KUCIOTH, BBAKAIOUH, 1110 TUCOLIAISA
00OMEKy€eThCs MEPIIUM CTyIEHEM, a TyCTHHA posunny — 1,12 r/em®,
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106.

107.

108.
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112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

Uu 3MIHIOIOTHCS XapaKTepUCTUKU Oy(epHUX po34nHiB IpH po30aBiieHH] ix Bojo0? bydepHa
€MHICTh Ta METOJIU 1i BUSHAYCHHS.
nopistoe 1,3 %.
[TosicHiTh MeXaHi3M [Iii arieTaTHoTo Oydepa.
Poszpaxyiite pH OydepHoro po3unny, skuit ckiagaerses 3 75 M 0,05 M po3duHy HaTpiro anerary i
50 mu 0,04 M po3urHy OIITOBOI KHCIIOTH.
[TosicHiTh MexaHi3M Jiii kKapOoHaTHOTO Oydepa.
Poszpaxyiite pH O0ydepHoro po3unny, skuii ckinanaerbes 3 100 vt 0,1 M po3duHy HaTpiro
kapOoHaty i 50 M 0,5 M po3uuHy HaTpirO rigpoKapOoHaTy.
Pospaxyiite pH OydepHoro pozuuny, sikuii ckinagaetbes 3 100 mi 0,1 M po3unny HaTpito
murigpodocdary 1 150 miu 0,15 M pozuuny Hatpito rigpodocdary. IlosgcHiTh MexaHi3M Aii IHOTO
Oydepa.
Sxuit o0'em 0,1 M po3unny aMmoHito xyopuay norpiono gogatu 10 50 ma 0,15 M po3unHy amoHi0
riApokcuay, mod orpumatu Oydpepny cymim 3 pH=9,5. TloscHiTs MexaH13M Jii boro Oydepa.
[ToreHmioMmeTpuyHE TUTPYBAHHS.
300pa3iTh CXeMaTUYHO KPUB1 MOTEHI[IOMETPUYHOTO TUTPYBAHHS BYT1JIHHOI 1 CIpUaHOi KUCIOTH
CUJIBHUM JIyTOM. BKaXiTh TOUKM €KBIBaJIGHTHOCTI 1 TOSICHITh, UM OOYMOBJICHO Pi3HUHN XapaKTep
CTpUOKIB MOTEHIIAITY.
[ToreHmioMmeTpuYHE TUTPYBAHHS.
3naiitu pH po3unny micst Toro sk g0 1 10,1 M po3unny ByrineHOi kucinotu goxanu: 0,05; 0,1;
0,15; 0,2 monp Harpito rigpokcuny. Hakpecnite cxemy NOTEHIIIOMETPUYHOTO TUTPYBAHHS.
Axnii 06'em 0,1 M poszunny HaTpito auriapodocdaty morpioHo momatu 10 S0 mu 0,5 M po3uuny
Hatpito rigpodocdary, mod orpumaru Oydepny cymim 3 pH = 8. TloscHiTs MeXaHI3M 1T TOTO
oydepa.
[lo Take OydepHa eMHicTh? SK 11 BU3HAYAIOTH?
Pospaxyiite O0ydepHy eMHicTh 3a KucaoToro amiaunoro oydepa (NH4OH - NH4Cl), stxmro mis
3minu pH 20 mn Oydepy Ha oguHUIIO TOTPiOHO Aoxatu 12,7 mi 0,1 M po3uuHy HaTpito
rigpokcuay IloscHITE MexaHi3M Aii iboro Oydepa.
Sk Bu3HauaIoTh Oy(depHy €EMHICTh 3a KUCIOTOI? 3a Tyrom?
Po3spaxyiite Oydepny emuicTs 3a ayrom Oydepa NaH2PO4 — NapHPOg4, sikmio amis 3miau pH 10 Mo
nporo Oydepa Ha oguHUIO MOTPiOHO noxatu 23,6 M 0,05 M po3uuny comnsiHoi KucaoTu. [1oscHITh
MeXaHi3M il 11poro oydepa.
[TosicHiTh MeXaHi3M 1ii TiapokapOoHaTHOTrO Oydepa.
Poszpaxyiite pH 6ydepHoro po3uuny, sxuii cknagaersces 3 70 M 0,01 M po3unHy ByriibHOT
kucnotu 1 30 mu1 0,05 M po3unHy HATpito TiApOKapOOHATY.
Poszpaxyiite pH Oydepnoro po3uuny, skuii ckiagaerses 3 20 ma 0,1 M po3unHy aMoHit0
rigpokcuay 1 30 mu 0,05 M po3uuny amoHito HiTpaty. [losicHITs MexaHi3M Jii 1iporo Oydepa.
Sxuit 06'em 0,05 M po3unny docdopHoi kucnotu notpi6Ho nogatu 1o 100 mu 0,1 M pozuuny
HaTpito auriapodocdary, mobd orpumatu Oydepny cymim 3 pH = 3. TloscHIT MeXaH13M [Iii IHOTO
Oydepa.
Pospaxyiite pH OydepHoro po3zunny, skuit ckiagaersest 3 50 mit 0,2 M po3uuny Hatpito gocdary i
120 M1 0,1 M pozuunny Hatpito rizpodocdary. [loscHiITE MexaHi3M aii 11boro Oydepa.
VY SKUX CHIBBIAHOIIEHHSAX NOTPIOHO B3SITH HATPIIO alleTaT 1 OLTOBY KUCIOTY, 1100 OTpUMaTH
Oydepny cymim 3 pH = 5,2. IlosicHiTh MexaHi3M Aii iboro 6ydepa.
ITosicHiTh MexaHi3M jii anieraTHoro Oydepa. Pospaxyiite pH OydepHoro pozunny, skuii
cknagaerses 3 35 M 0,1 M po3uuny Hatpito anerary i 115 ma 0,05 M po3urHy OITOBOT KMCIIOTH.
7. EneKTponpoBigHicTh PO3YHHIB
[TuToMa eneKTpONpPOBIAHICTS 1 ii 3aJeXKHICTh BiJ TEMIEPaTypH 1 KOHIIEHTPALlli €EeKTPOIIITY.
[Muroma enexktponposianicts 0,1 monsproro posunny KCl npu T = 293 K nopisnioe 10,7-107
Cwm/M. 3HalTH MOJISIPHY €1eKTPOIPOBIIHICTD PO3UHHY.
MostsipHa eeKTPONPOBIIHICTh PO3UMHY 1 11 3aJIEXKHICTh BiJl HPUPOAM €IEKTPOIITY TEMIEpaTypH i
KOHI[EHTpaIlii
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123.

124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

3HaWTH CTYMiHb 1 KOHCTAHTY enekTpoituaHoi qucornianii 0,01 M pozunny NH4OH, sikio momnsipHa
eJIeKTPONPOBiIHICTh po3unHy A = 0,96 CM-M%/KMOTIb.
3B'SI30K MOJISIPHOI €JIEKTPOIPOBIHOCTI 31 CTYIIEHEM JHCOIialii eJIeKTPOIITY 1 IBUAKICTIO PyXy
10HIB.
3HalIITh MOJISIpHY eleKTponpoBinHicTh 0,02 M po3unHy aMOHIIO T1IPOKCUAY, KO HOTO Ky =
1,75-10°,
[TuToMa eneKTpOnpOBIAHICTS 1 ii 3aJEXKHICTD BiJ IIBUAKOCTI pyXy 10HIB i 3apsiay 10HIB.
[Muroma exexrponposiaaicts 0,1 M posunny onrosoi kucnotu npu 18 °C mopisntoe 4,12:1072
Cwm/M. Bu3HAuuTH CTYIIiHB i KOHCTAHTY JHCOIIIAIlii OITOBOI KMCIIOTH, SIKIIO PyXJIHBicTh ioHiB H30O"
i CHsCOO" Bimmosiano nopisHioe 31,5 i 3,5 CM-M%/KMOTIb.
[TosicHuTH MeXaH13M EPEHOCY EIEKTPUKU MPOBIAHIUKAMH TEPIIIOTO 1 IPYroro poay. Ak
3MIHIOETHCSI €JIEKTPOIIPOBIIHICTh IPOBITHUKIB MEPILIOTO 1 APYTOro poay 3 MiABUILIEHHAM
TeMieparypi. fIki 10HU
3HaxoAAThes y BogHuX pozunHax KHSO4 1 K2CO3? Sk moBecTH, 1m0 i0HH YTBOPIOIOTHCS MIPH
PO34YMHEHHI KPUCTAJIIB, @ HE NP MPOIMYCKaHHI €JIEKTPUYHOTO CTPYMY Yepe3 PO3UrH?
Cdopmymroite 3akon Konbpaymia. [TosicHiTh, sk 3a goroMororo 3akony Konbpayima, 3Haroun
€JIEKTPOIPOBIHICTh PO3YHHY MOYKHA pO3paxyBaTH CTYMIHb 1 KOHCTAHTY JUCOLIALli eJIeKTPOIITY.
Yu OynyTs BiapizHsTHCA enekTponposinHocTi po3unHiB KC1, KOH, HC1 onnakoBux
KOHIICHTpAIIii?
[TosicHITB, 1110 TaKke PYXJIUBICTH 10HIB, SIK MOKHA 11 BUMIPATH. SIK 3aJI€KUTh €IEKTPOJIITHYHA
PYXJIMBICTH 10HIB BiJ iX 3apsny? [osicHIT, oMy 1 sk came OyJie 3MIHIOBaTUCh €JIEKTPOIPOBIIHICTD
PO3UYMHY MIPU TUTPYBAHHI KUCIIOTH JIyTOM.
[IpakTrune 3acTocyBaHHsI €NEKTPONPOBIAHOCTI. [T0SICHITD, SIK1 IEpeBaru Ma€ METOJ]
KOHTyKTOMETPHUYHOT'O TUTPYBAHHS MEepe IHIIUMH aHAIOTTYHIMH METOJIaMU aHATIITUIHOT XiMii.
[TosicHiTh, Bi SIKUX (AKTOPIB 3aJICKUTH a0COIOTHA MIBUAKICTh PYXY 10HIB, sSIK il BA3HAYAIOTh.
Yomy mBuaKicTs pyxy ioniB H3O* i OH 35a4HO0 nmepeBuIye MBUAKICTL PyXy iHIIMX i0HIB?
[TosicHITB, SIK 3a7ICKUTh MOJIIPHA €JIEKTPOINPOBITHICTD BiJ] MIBUAKOCTI pyXYy 10HIB.
OO6UHCIITH CTYIIHD 1 KOHCTAHTY JMCOIIIAIil OIITOBOI KMCJIOTH, SIKIIIO TUTOMA €JICKTPOIPOBIIHICTh
npu 20 °C nopisHioe 0,045 CM-M?-KMOJIb, a eneKTprdHi pyxanBocri ionis H3O* i CH3COO-
BignosinHo 31,51 3,5 CM-M? KMOJIb.
EnexrposniTuuHa pyXIuBICTb 10HIB. SIK BOHA 3aJIe)KHUTh BiJl TEMIIEPATypPH 1 TPUPOIU POSUUMHHHKA?
Po3paxyBatu nutomy enekrponpoBiaHicTs 0,16 M po3unny nponioHoBoi kuciotu C2HsCOOH
npu 25 °C. ko Kuye = 1,34-107,
MonsipHa eleKTPONPOBiIHICTh eIeKTPOIITIB, Gi3UuHMIA 3MicT 1i€i BemuuHH. 11 3B'930K 3 TUTOMOIO
€JICKTPOIIPOBITHICTIO.
[Tutoma enextpomnposinnicts 0,1 M po3unny NH4OH mipu 18 °C nopisntoe 0,33 Cm/M. Po3paxyiite
MOJIIPHY €TIEKTPOIPOBIIHICTh 1 CTYHiHb eneKTpomiTHuHoi aucorianii NH4OH.
3aKOH He3aNeKHOCTI pyXy 10HiB. [losicHuTH, BiJ SKUX (PAKTOPIB 3aJI€KUTH PYyXJIUBICTH 10HIB.
[Tutoma enexTporpoBiaHicTh po3unny miai (1) xaopuny, konuenrpaiis sikoro 10 %, mpu 18 °C
nopiBHioe 11,4 Cm/m. I'yctuna po3unny ctanoButs 1,08 r/em®. OGUUCTUTH CTYIIHb AUCOIAIT
CuClzy po3umuHi.
MosisipHa eeKTpONpPOBIIHICTD €IEKTPOIITIB, 3aJIeKHICTS 11 BiJl p030aBlIeHHS pO3UUHY.
OOYMCIUTH CTYIIHB €NEKTPOJIITUYHOI JUCOLiallii 1 KOHCTaHTY AMCOIialii pO3YUHY MYpPalIHHOT
KHCITIOTH 3 KOHIIeHTpallieto 4,94 %, sxmo npu 18 °C nuroma eneKkTpoIrpoBiIHOCTI PO3UYHUHY JTOPIBHIOE
0,55 CM/M, a rycTHHA po34uHy cTaHoBUTH 1,012 r/em?®,
ITuToMma 1 MoJIIpHA €JIEKTPOIPOBIAHICTh €IEKTPOIIITIB, IX 3aI€XKHICTb BiJ] KOHIIEHTPALIIT 1 TPUPOIH
10HIB.
[Tutoma enextponposiaHicTs po3unHy KOH, konnenTpauis sikoro 4,2 %, npu 18 °C nopisHioe 14,65
Cm/m. T'yctuna posuuny 1,038 r/cm®. OGUHCIUTH MOJAPHY €IeKTPOIPOBIAHICTb.
8. Enexrpoximis
EnextpoaHuii moTeHiad i yMOBU HOTO BUHUKHEHHS.
3HalWTH BETMUMHY €JIEKTPOAHOTO MOTEHIIaTy IIMHKOBOI IJIaCTUHH, 3aHypeHOoi B 1 M po3unH HUHKY
cynbdary npu remnepatypax 0; 251 100 °C.
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144,

145.

146.

147.

148.

[ToHATTS MPO CTAaHIAPTHHUH EIEKTPOJHHIA MOTEHITial 1 CIIOCOOM HOT0 BUMiPIOBaHHS.
[MosicHiTh, mo BinOyBaeThes, ko po3unH 3amiza (1) mirpary Fe(NO3z)2 nepemimryBatu
amominieBoro noxkoro. EY(A1/A1%) = -1,66 B; EO(Fe/Fe?*) = -0,44 B.
[ToreHmian SKOro e1eKTPOY 1 YOMY NPUHHATO 32 HYJb? ONUIIITE CXeMaTHYHO POOOTY IIBOTO
€IIEKTPOY.
[MosicHiTh, un MoxkHa po3uuH 3ami3a (I1I) cynedary Fe2(SOs)s3 30epiraTu B HiIKEITbOBAaHOMY TOCYi?
EO(Fe/Fe?*) = -0,77 B; E°(Ni/Ni**) = -0,25 B.
3a SIKUM TPUHIMIIOM PO3TANIOBaHI METaJIM B TAOIUII CTaHAAPTHUX eIeKTpoaHuX noteHmiatis? [lo
MOJKHA CKa3aTH PO XiMi4HI BJACTUBOCTI METATy 3aJIS)KHO BiJ HOTO PO3TallyBaHHS B TaOIHIIi?
Yum nosicauTH, 1o 3aiiza (11I) xaopun He MoKHA TPUMATH B IMHKOBOMY, aJieé MOXKHA TPUMATH B
MI1JTHOMY TIOCY/Ii?
Judy3iiiHuil noTeHIian 1 IpUYUHU MOro BUHUKHEHHS. SIK1 3aX0/11 BKUBAIOTH JJIs HOTO 3MEH LIEHHS
MIPU €NEKTPOXIMIYHUX BUMIPIOBAHHSX?
[TosicHITB, B SIKOMY HampsMKY 1 4OMY MPOTIKAaIOTh a00 HE MPOTIKAIOTh HABEIEHI HUKYE PEaAKIIii:

2H" + Cu —,

2Ag° + Hgo?* —,

Zn® + Mg?* —.
Sxa pizHuLA Mixk enexktpoaamu [-ro 1 II-ro poay? HaBeniTe mpukiaay elekTpo/IiB 1 HAMUIIITh 10HHO-
0OMIHHI MTPOLECH, LII0 MPOTIKAIOTh HA MOBEPXHI IIUX €JIEKTPOAIB. BKaxiTh, /€ iX 3aCTOCOBYIOTh.
SIxi mporuecu OyAyTh IPOTIKATH MPU 3aHYPEHH] MITHOI JPOTHUHH Y po30aBiIeHHU PO3UHMH CipUyaHOl
KHCJIOTH, Q30THOKHUCJIOTO cpibma?
I1{o Take OKMCHO-BiHOBHHUI noTeHmian? Meroau Busnauenns OBII. Moro pons y rpyHTax.
EnexrpopymiiiiHa cuiia KaloMeIbHO-BOJHEBOIO FalbBaHIYHOIO €JIEMEHTa
Hg | HgCl,,KCI || H* | (H2)Pt nopiBuioe 0,434 B. O6uncaut pH po3unHy, SIKIIO eIEKTPOIHUI
MOTEHITIaJ] KaJJOMEJIBHOTO eflekTpoaa nopisHioe 0,25 B.
[Ilo Take MemOpanHi enekTpoau? Sk BUHUKAE CTPUOOK MOTEHITIaTy B MEMOpPaHHUX €JIEKTPOaax?
Po3paxyBaTu OKMCHO-Bi{HOBHUN noTeHian a1 cuctemu: MnOs™ + 8H = Mn?* + 4H,0, sikuo
xoHuenTpamis MnO4™ nopirroe 10 Mons/m, Mn?* - 102 mons/n, H+ - 0,2 Moms/m.
CxeMaTH4HO ONMIUITh OyJOBY 1 IPUHLUI POOOTH CKIITHOTO €1eKTpoa. BKaxiTh 1€ BUHUKAIOTh
MOTEHITIAJIH 1 IKWH 3 HUX JIHIAHO 3aJeXuTh Bi pH cepenoBwuia.
ITpu po6OTI sIKOTO 3 HaBEIEHUX T'aJIbBAaHIYHUX €JIEMEHTIB HE 3MIHIOEThCSA Maca IUHKOBOI INIACTUHKU?
Konnentparii pozuuniB coneit 1 M.

Zn | ZnSO4||MgS04 | Mg Cu | CuSO4 | ZnsS0, | Zn
Ag | AgSO4||ZnS0. | Zn Zn | ZnSO4||CuSO4 | Cu
Zn | ZnS0O4||MgSO4 | Mg

CxeMaTHyHO OMUIIITH OyOBY 1 MPUHIIUII POOOTH XIHT1POHHOTO elekTpoaa. Jlo SKoro TUmy BiH
HasiexuTh? Hanumits opmyity A1 BU3HAUEHHS MTOTEHLIATy €JIeKTPOoa.
EnextpopymriiiHa cuia XiHT1IpOHHO-KAJIOMENBHOTO TallbBaHIYHOTO eneMenTa qopiBHioe 0,337 B.
OO6uncnautu pH po3uuny, SIKIIO €IEKTPOIHUI MOTEHIIa]l KAJIOMEIBHOI0 eJIeKTpoaa AopiBHioe 0,25
B.
[naukatopHi 1 fomoMiXxHI enekTpoau. HaBeniTe mpuUKIIaay 1 HAMUIIITH PIBHSHHS MPOIIECIB, SIKi Ha
HUX MPOTIKAIOTh.
EPC ranpBaHiuHOTO €JIEMEHTa, CKJIAJEHOT0 3 HACHYEHOTO KaJIOMEIBHOTO 1 XIHI'IPOHHOTO
€JIEKTPO/1a, 3aHYPEHOT0 B IoCiKyBaHui po3uuH npu 18 °C, nopisHioe 0,36 B. O0uncautu
BOJIHEBHUI MIOKA3HUK i akTHBHICTH i0HIB H y po3umHi.
TepmoauHaMika e1eKTpoxiMiuHUX nporeciB. Po6oTa rainbBaHigYHOTO eJIeMEHTa.
OGUUCIUTH TIOTEHIIial MHKOBOTO €NeKTPOIa, 3aHypeHoro B 150 cm® po3uuny, 1o mictuts 0,2 T
HUHKY cynbgaty npu 25 °C; cTyniHb Aucolianii comi y po3unHi NPUHHATH PIBHUM OJJMHHIL.
Hopmanehuii enement Bectona, fioro 6ymoBa, mpuHIUI poOOTH 1 TPU3HAYESHHS.

OGuucIuTH aKTUBHICTb ioHiB CO%* (ace2t) y posuuni CoCl, mpu 25°, skmio noTeHian ko6aibToBOro
eJIeKTpoJia B po3uunHi AopiBHIoe -0,3078 B.
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Busenits piBusHHS HepHeTa U1 po3paxyHKy €JIEKTPOAHOTO MOTEHIaTy 1 MpoaHali3yiTe Horo.
Oo6uncnutu EPC KoHLIEHTpaIifHOTO eleMeHTa 13 BOJHEBHX eJIeKTpoiB, 3anypenux B 0,1 1 0,001 M
posura KOH nipu 25 °C. Koedirientn aktusrocTi ioHiB H' y po3urHax npuitHATH piBHUMHI
OJMHMIIL. SIKUH HANPSIMOK CTPYMY Y JIAHIIOTY?
EnexrpopymriitHa cuia Ta MEeTOIu 11 BUBHAYCHHSL.
O6uncnutu pH i pOH, sixmo EPC rampBaHiuHOrO e1leMeHTa, CKIIAJICHOTO 13 HOPMAJIBbHOTO
KaJIOMEIILHOTO €JIEKTPO/Ia 1 BOJHEBOTO, 3aHYPEHOTO B JOCIIDKyBaHUH po3unH, AopiBHIoe 0,297 B
ipu 25 °C.
9. [loBepxHeBi siBHIIIA HA TPaHULi po3noainy ¢a3. Axcopouis
[TonsTTs copOitist, ajcopOitisi, abcopOitisi, axcopOeHT, abcopoeHT, aecopOiris. [1lo Take moBepxHeBa
€Hepris 1 HOBEpXHEBUM HATAT pIAUHU?
Ocob6nuBocTi (13M4HOT 1 XIMIYHOT aacopOuii, aacopOuiiiHa piBHOBAra, 130TepMH a1copOIIii 1
PIBHSIHHS, 1110 1i ONUCYIOTb.
Teopist monekymsipHOi ancopOrrii JIenrmiopa, i OCHOBHI MMOJI0KEHHS, BUBEACHHS PIBHSHHS 130TE€PMU
Jlenrmropa.
[ pyHTOBO-BOMPHUI KOMILIEKC i a1cOPOLIiliHI MPOLIECH, 110 MPOTIKAKTH Y IPYHTI.
PozpaxyiiTe KiNbKICTh MypalnHOi KUCIOTH, 1110 aacopOyBanacs 100 r rpyHTY, SKIIO piBHOBa)XHA
KOHIICHTpAIlisl KUCJIOTH CTAaHOBHUTH 8,6 MMOJIB/JI, a KoHCTaHTH K 1 N piBHsSHHA DpeitHaixa
BI/IMOB1THO JOPIBHIOWTH 4,5 1 3,1.
Bunu agcopOuii ra ix xapakrepuctuka. Skuil Bua aacopOIii CocTepiraeTbecsi B CUCTEMI IPYHT -
I'PYHTOBHI pO3YUH.
[ToBepxHeBa eHepris 1 3MouyBaHHs. ['1ApooOHi 1 T1IpodisIbHI MOBEPXHI.
OO6minHa angcopOris Ta ii ocodauBocTi. KaTioHITH 1 aHIOHITH, HABECTH MPUKIIATHU. X 3aCTOCYBAaHHS.
[ToBepxneBo-akTuBHI (IIAP) Ta moBepxHeBo-iHakTHBHI (I1IP) pedoBuHM 1 X BIUIMB Ha MMOBEPXHEBUI
HaTAT 1 TOBEPXHEBY eHeprito. 3actocyBaHHs [IAP y ciTbcbKOMY TOCTIOIAPCTRI.
SAxi Monekynu Ha3uBarOThCsA TudiTbHIME. OpieHTallis Tu(UTBHIX MOJICKYJ Ha MIOBEPXHI PI3HUX
a7ICOPOCHTIB.
AncopOrris Ha Mexi po3noAuTy piauHa — ra3. PiBasHHs [160ca 1 #ioro anamis.
Sk npotikae mporec aacopOIlii Ha MOBEPXHI TBEPAUX TN 13 PO3UMHIB €JIEKTPOJIITIB.
Po3spaxyiite Benmunny agcopoOii (I') kucmoTr Ha MeXKi po3MOAUTY PO3UHUH-TIOBITPS, AKIIo mpu 20 °C
it KoHneHTparii kuciaotu C1 [=0,71C2=0,5 KMOJIB/M®
MMOBEPXHEBUN HATSAT BIJMOBITHO G = 6,84:103, 6 =6,19-10° H/m.
Oco6muBoCTI aacopOITii CUIILHUX EIEKTPOJIITIB Ha MTOBEPXHI TBEPAOTO Tija.
Po3paxyiiTe KiIbKICTh OLITOBOI KUCIOTH, 10 agcopOyBanack 200 T rpyHTY, SKIIO PIBHOBa)KHA
KOHIICHTpAIlisl OLITOBOT KUCJIOTH CTAaHOBHUTH 18,6 MMOIIB/11, a KOHCTaHTH K 1 N B piBHIHHI
OpeitHtixa BiMoOBIIHO piBHI 5,64 1 3,4.
SIKi pe4OBUHU 1 YOMY € IOBEPXHEBO-AKTUBHUMHU 10 BiTHOIIEHHIO 0 BOJM.
IToBepxuesuii Hatsar Boau ¢ (H/M) mpu 20 °C i3 30iIbIIeHHSAM KOHIEHTPALil OpraHiyHOi KUCIOTH
(xMo:1b/71) 3MiHIOETBCS Tak: C1 =0 — 01 =7,28" 103 C2=0,1-62=6,79-10%, C3=0,5—-03 =
6,28-107. Bukopucrosyroun pisHsaHHs ['i66ca po3paxyiite Benmuuuny aacop6uii (I') Ha Mexi
PO3MOALTY PO3YUH-TIOBITPSI.
OpieHTaliis MOJIEKYJ IOBEPXHEBO-aKTUBHUX PEUOBUH Y IPUIIOBEPXHEBOMY L1api, npasuiio Tpayoe.
SIka kucnoTa - MypalliHa, OIITOBa YH MPOIIOHOBA - TP J0/1aBaHH1 Y BOy OUIBIIOI0 MipoIO
3MEHIIY€ MOBEPXHEBUI HATST.
OCHOBHI1 TOJIOXKEHHS TeOpii MOIIMOIEKYIISIPHOT acopO11ii, 130TEpPMU MONIMOJIEKYJIIPHOI a1copOLii.
10, Kos10oinHi cucTeMu Ta iX XapaKTepHCTHKA
BunukneHHs koi0igHo1 Ximii. Kitacudikariiss 1TuciepcHUX CUCTEM 3a PO3MipaMH 4aCcTOK
aucriepcHoi (aszu
3araipHa XapakTepUCTUKa AucnepcHux cucreM. Knacugikariis JUCIIEpCHUX CUCTEM 3a arperaTHUM
CTaHOM JIUCIIEPCHOT (ha3u 1 JUCTIEPCIHHOr0 cepeJoBUIIIA.
Mertonau ofiepKaHHS KOJIOITHUX CUCTEM 1 IX XapaKTepHCTUKA.
JlucrniepciiiHi MeToIM oJiepKaHHs KOJIOIIHUX CHCTEM 1 iX XapakTepucTtuka. HaBectu npukmiaay.
OpneprkaHHs KOJIOTMHUX CHCTEM METOJOM TenTu3aiii. HaBectu npukmaam.
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Buau nenusarii 1 ix xapakrepuctrka. HaBectu npukiany.

KonpeHcariiiHi MeToI1 OJIep>KaHHS KOJOiTHUX CUCTEM.

OpneprxaHHs KOJOIJHUX CUCTEM METOJOM (Di3MYHOT KOHCHCAITi.

OpneprkaHHsI KOJIOTMHUX CHCTEM METOJIOM XIMIYHOI KOHACHCAIII].

HaBectu npukiaay BiAMOBIAHUX pEaKITiii.

OumrcTKa KOJIOITHUX CHCTEM BiJ] JIOMIIIIOK.

OumrcTKa KOJIOITHUX CUCTEM BiJ] TOMINIOK JIeKTpoiTiB. [liamis3.

OCMOTHYHUH TUCK KOJIOITHUX PO3YHHIB.

MornexyJIIpHO-KIHETUYHI BJACTHBOCTI KOJIOiTHUM CHCTEM.

CenuMenTaris Ta 11 3aKOHOMIpHOCTI. B'SI3KICTh KOJOITHUX CUCTEM.

[ pyHTOBO-BOMPHUI KOMIUIEKC. 3HAUEHHS MOJIEKYJIIPHO-KIHETUYHUX (DAKTOPIB y TIpoLecax
I'PYHTOYTBOPEHHS 1 T€HE3UCY IPYHTIB.

OnTruHi BnacTUBOCTI AucnepcHux cucrem. Edexr Tunnans.

Konuenrpanis cranaaptHoro pozuuny 3oimo Ci = 0,25 %, Bucora otBopy mropu hy =5 mm.
BusHaunTH KOHIIEHTpaIit0 po3unHy 3050 Co. ko s Horo hy =10,1 mm.

CBITJIOpO3CIIOBAaHHA B IUCTIEpCHUX cucTemax. PiBHsHHA Pernes ta iioro anani3. BuBecTu piBHSHHSA,
sIKE JIEXKUTh B OCHOB1 METOAY HedenoMeTpii.

Uepes 30716 TyMYCY MPOMYCKAIN CBITJIO, B OJTHOMY BHITAJIKY 3 TOBXKUHO XBII1 A =400 HM, a B
apyromy — A = 600 M. B sxoMy BUNaiKy po3citoBaHHS CBIiTJIa OUIbLIE 1 B CKUIBKH pa3iB?
AOcopOr1is cBiTJIa B AUCTIEPCHUX CUCTEMAX. 3aKOH MOTJIUHAHHS

CBITJIA.

300pa3iTh 3aJ1€KHICTh IHTEHCUBHOCTI CBITJIA, 1110 MPOMIIIIO Yepe3 pO34HH, Ta ONTHYHOI I'YCTUHU
PO34YUHY BiJl KOHIIEHTpAIlil PO3YHHY 30JIIO.

Hedemomerpuunmii 1 TypO1AMMETpUYHUN METOAM JTOCITIKEHHS KOJIOTIHUX cHCcTeM. Ska
MIPUHIIAIIOBA PI3HMIIS B ONITHYHUX cXeMmax HedemomeTpa i TypOigumerpa? Sy iHdopmaliiro MoxxHa
OTpUMAaTH 3a

JIOTIOMOTOI0 KOKHOIO 3 IUX MPHJIAJIB IPU BUBUYEHHI JUCIIEPCHUX CUCTEM?

Uepe3s 3016 3a5113a TAPOKCHIY TPOITYCKAIU CBITIIO, B OJJHOMY BHMAJAKY 3 JOBKHUHOIO XBUJi A = 800
HM, a B ipyromy — A = 400 HM. B sikomy BuUNajKy po3CiroBaHHS CBiTj1a OUIbIIE 1 B CKUIBKH pa3iB?
Hedenomerpuunuit MeTo A0CHIIKEHHSI BIIACTUBOCTEH KOJIOITHUX CUCTEM.

3a onoMoroo HederoMeTpy BUSHAYMIA KOHIIEHTPALIIO 30110 CIpKH OJHAKOBOI AucnepcHocTi C:
MOpiBHAHO 3 KoHIeHTpariero C1 = 1,6 kr/m°. BUCOTH OCBIiTIEHHX MIApiB CTAHOBHUIIN:

hy = 18,4 mm. hy = 31,2 mm. BusHauuTu KoHIeHTpaLIi0 30110 Co.

BucHoBku 3 3akoHy po3citoBaHHs cBiTia Penes. [loscHiTh Taki siBUIIa: OJaKUTHHM BiATIHOK Heba 1
BOJIM, YEPBOHUH KOJIIP CUTHAILHUX BOTHIB.

VY CKUIBKHM pa3iB 3MIHUTHCSA IHTEHCUBHICTh PO3CISIHOTO KOJIOITHUM PO3YMHOM CBITJIA MIPU
3MEHILIEHH] y JIBa pa3u: a) AlaMeTpa YaCTHHOK JucrepcHoi Ga3u; 0) TOBXKHHU XBUIII MAJAI0490T0
cBiTia?

11. Teopist kosoiguux cucreM. bynosa minenn

SBumie enextpodopesy 1 Horo 3acTOCYyBaHHSI.

EnexkTpokiHeTHUHUI MOTEHLIaN 30110, BUMIPSHUI METOJIOM eleKkTpodopesy, cTaHOBUTH 45 MB.
I'pagient moteHuiany craHoBUTH / B/cM, mienexkTpuuHa ctana Boau 81, a B'I3KICTh BOIU 1-10°3
ITa-c. Po3paxyiite enekTpoopeTHyHy HMIBUJIKICTh YACTOK 30J110. YaCTMHKM BBaXXaTu CHEpUUHUMMU.
{(m3eta)-noTeHmian. Mloro BUHMKHEHHS i cocoOu BUMiproBanHs. Enexrpodopes rizpo3omo
Fe(OH)3 mpoBoauiy py TaKUX YMOBaX: Pi3HMIL MOTEHIaTiB Ha enekTpoaax 150 B, BigcTans Mixk
enekrponamu 30 cM, MIBUIKICTH PyXy YacTok 300 - 14 mMm 3a 10 xB, mienektpuyna crana Bogu 81,
B'a3kicTs Boau 1107 IMa-c. 3Haiitu {-moTennian 30m0. YaCTHHKY BBAKATH CEPUUHIMH.
Po3BuTOK ysBieHb npo BUHUKHEHHS Ta OyaoBy IIEILL. Tepmoaunamidauii moTeHmia.
Po3paxyBaru (-MOTeHII1a] YaCTUHOK IJIMHU, SKIIO IpU TpaaieHTi notenuiany 10 B/cm wactunku
npoxoaaTh 1 MM 3a 1 xpumuny. B'askicts cepenouma 1-107 Ia-c, nienexkrpuuna crana 81.
YacTUHKH BBaXXATU CHEPHUUHUMU.

[TonBiitHuUi eneKTpUUHU map Ta MeXaHi3M Horo BUHUKHEHHS (Teopii ['enpmrombia, I'yi 1 Ll TepHa.
Po3paxyBaru (-OTeHII1a] YaCTUHOK CYCIIEH31i, SKII0 eNeKTPOPOPETUYHA MIBUIKICTh YACTUHOK
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1,99-10* cm/c. Iaginns norenniany cranosuts 0,57 B/cm. Jlienextpuuna ctana gopisaioe 81, a
B'si3kicTh Boau 1-107° Ta-c. YaCTHHKH BBaXKaTH WTIHIPAYHUMU.
Hagectu cxemy Oynosu I1EILI 3a IlIteprom i rpadik magiHHs moTeHuiany. TepMoanHaMigyHHH 1
€JIEKTPOKIHETUYHUH MOTeHIianu. Po3paxyBatu {-moTeHmian vactTuHOK 3010 3aiiza (I11)
TIPOKCHUTY, BUKOPHCTOBYIOYH TaKi JaHi: BennunHa 30BHIIHEB0I EPC 200 B. BijcTane Mixk
eJIeKTpoIaMu 22 CM. MEKa 30JII0 3MINIYEeThCs Ha 2 ¢M 3a 15 xBwmH. JlienekTpuyHa crana - 81. a
B'SI3KICTh CEPEIOBUIIA
1-10°® Ia-c. YacTuHKM BBaXKaTH CHEPHIHHMA.
MeTou BU3HAYCHHS €IEKTPOKIHETHYHOTO IMMOTSHITIAITY . Moro 3uadeHus uist CTIHKOCTI KOJIOIHHIX
CHCTEM.
PozpaxyBatu enekrpo@opeTuuHy MBUAKICTh YACTUHOK 30JI10 30J10Ta, SKIIO I'PaJI€EHT MOTEHIIATY
nopiaioe 1000 B/Mm, a {-motenmian ctanoButh 58 MB. [lienexktpruyna ctana - 81. a B'I3KiCTh —
1,14-107 Ia-c. YacTuHKM BBAKATH HUTiHAPHIHIM.
SBuIie eIeKTPOOCMOCyY 1 HOro 3aCTOCYBaHHS.
ITig niero enexTpuyHoro crpyMmy Hampyroto 180 B 301b 3a 20 xBuiiMH nepemMicTuBcs Ha 3,6 cM.
BIJICTaHb MDX €JIEKTpoAaMu CTaHOBUTH 30 CM. JiesleKTpuyuHa cTaja Boau 81, a B'SI3KICTh BOAU 1-10°
[1a-c. Yactunku BBaxkatu chepuyHuMU. Po3paxyBaTu elneKTpOKIHETUUHUNA MOTEHIIIal 30JI10.
[30enexTpuyHUil CTaH KOJIOITHOT MITEITH.
Po3paxyBaTu rpasieHT NOTEHIIaNy, SIKIIO €1eKTPOPOPETUUHNHN MOTEHI1a] YaCTHHOK 30110 3aji3a
(111) rimpoxcuay mopisrioe 52,3 MB. a enekTpodopeTHdHa MBUAKICTS YaCTHHOK — 3,74-107 cm/c.
Jlienextprana crana Bomm 81. a B'a3kicTs Bogm 1-107 [Ta-c. YacTHHKY BBAXKATH IIAITiHIPHIHIMH.
YoMy eneKTpoHENUTpalibHa Millella B €JIEeKTPUYHOMY MOJI1 MOYHHAE PyXaTUCh?
Po3paxyBatu enexTpodopeTHyHy MBUIKICTh YACTUHOK MIEBHOTO 30JT10, SKIO 1X (-TTOTeHITia
nopiBHioe 89,5 MB; pizauIl norenmians Mix enexkTpogamu 240 B. Bigcranp Mixk enekrpoaamu - 20
cm. Jlienextpnuna crana Bomu 81. a B's3kicts Bomu 1-107 ITa-c. YacTHHKN BBaXKaTH CHEPHIHNMH.
Hanwmcaru peaxiiro rigposizy com NazSiOs, cxemy i hopmysty Milleu, sika Ipu [bOMY
yTBOPIOEThCSA. Bkazaru 11 CKi1aioB1 YaCTHHH.
Jlo Bou nomaroTh po3und FeCls. Buacmigok riaposti3y mi€ei com yTBOPIOETHCS KOOI THHN PO3UHH.
Harnumrite piBHSHHS peakiiiid, GopMyITy YTBOPEHOT MIlIeIH 1 BKaXKITh i1 CKJIaIOBI YaCTHUHHU.
[Ipu cTukanHI ra300010HOT0 YOTUPUXIOPUCTOTO KPEMHIIO 3 BOASHOIO MAPOI0 YTBOPIOETHCS
KPEMHIIO JUOKCHUJ B KOJIOimHOMY cTaHi. Hanumrite popmyiry yTBOpeHOT Millenu 1 BKaXKiTh i1
CKJIaJIOB1 YaCTUHU
[IpencraBre cxeMaTU4HO Mpoliec mentu3aiii npu aii Ha ocan Fe(OH)sz posuuny 3amiza (I11)
xyopuay. Harmumnite Gopmyiry yTBOPEHOT MilleH 1 BKaXKITh 11 CKJIaI0BI YaCTHHH.
Jli€ro KUCHIO Ha PO3YHMH CEJICHOBOAHIO OTPUMYIOTh KOJIOIJHUI PO3UHH, y SIKOMY SAPO MILETH
CKJIAZIAETHCS 3 CENeHY . Hanumite hopmyy yTBopeHO'l' MILIETH 1 BKaXITh 11 CKJIaJIOB1 YaCTUHMU.
Konoiguuit po3unH cipku MOKHa OTPUMATH 32 PEAKIIEI0 PO3KIaay TiOCylb(aTHOT KUCIOTH
H2S203 — H0 + SO +S. Hanumiite opMyIty YTBOPEHOT MIlleNIU 1 BKaXKITh il CKJIa/I0B1 YaCTUHHU.
3a peakuiero noaBiHOro 00MiHy AS03 + 3H2S — As;S3| + 3H20 oaepkyroTh HEpO3UMHHUN
apceny cynbdia. Hamumite popmyny yTBopeHOi MilleH 1 BKaXITh 1 CKJIaJ0B1 YaCTUHHU.
Sxuit 06'em 0,005 M po3unny AgNOs ciig nogatu g0 50 mi 0,02 M posunny KJ, 106 onepxaru:
a) BiA'eMHO Ta 0) MO3UTUBHO 3apsHKEHUI 3001 Hoauay cpibna. Hamucatu dopmymu BiaAmoBiqHIX
Mminea. BkaxiTh X CKI1aI0B1 YaCTUHH.
[TosicuicTh Oy1OBY MilleNH, sIKa yTBOPHUJIACh MPH 3MBaHHI OJTHAKOBHUX 00'€MIB:
a) 0,01 M po3uuny cpibuna HiTpaTy i 0,005 M po3uuny kaiito Opominy;
6) 0,02 M pozuuny cpibna Hitpary i 0,08 M po3unny Kajito Opomify.
SIki TOHM Ha3MBaIOTh MOTEHII1AJIOBU3HAYAIOUUMHU B CTPYKTYP1 KOJIOTAHOT Minienaun?
Jo 0,1 10,02 M po3uuny cpibna nitpaty npwmian 0,05 1 0,02 M po3uuny kaiiro xiopuay i 0,05 i
0,02 M po3uuny kaimito HiTpaty. Hapucyiite cxemy i Hanmuiite (opMyiy YTBOPEHOI KOJIOIAHOT
MILIEN 1 BKaXKITh Ha Ii MOTEHIIaI0BU3HAYA04Y] HOHH.
SIki IOHM HAa3MBaIOTh MPOTUHOHAMH B CTPYKTYPI KOJIOiJHOT Mirenn?
Hanumrite Gpopmyity 1 BKaXKiTh Ha IPOTUHOHU B KOJIOITHIM Milleli, 110 YTBOPIOETHCS NIPU 37MBAaHHI
0,2 10,01 M pozunny Gapito xmopuay i 0,1 1 0,01 M pozunny Hatpito cynbdary.
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3076 cpibia Opomiay oTpuMaH 3MilyBaHHSIM ogHaKoBUX 00'eMiB 0,008 M po3unHy Kaliro
opomiay 10,0096 M pozuuny cpibna mHitpaTy. BusHauuTH 3HaK 3apsay 4acTHHOK 3010. HamucaTu
dbopMyiry yTBOpeHOi Mitenu. Bkazatu i1 ckiiaqoBi YaCTHHH.

30mb 6apito cynb(haTy OTpUMAaIU 3MIITYBaHHSM OJHAKOBUX 00'€MIB PO3YMHIB CipYaHOi KHCIIOTH 1
Oapiro HiTpary. B enexTpuaHOMY MO 3016 PYXa€ThCs 10 aHOAy. Bu3HAUNTH 3HAK 3apsay
9acTUHOK 30110. Hanmeatn gpopmyiry yrBopeHoi minenu. Bkaszaru i ckJ1aioBi YaCTHHU.
CB1XKOOCADKCHHIA 0CaJT aTFOMIHIIO T1LAPOKCHITY OOpOOHIN HE3HAYHOIO KUIBKICTIO COJISTHOT KHCIIOTH,
HE/IOCTAaTHBOIO ISl HOBHOTO PO3UMHEHHS ocaay. [Ipy mboMy yTBOPHUBCS 30J1b aIIFOMiHIIO
rizpokcuay. Hamucaru ¢hopmyiy yTBOpeHOi MillenH, SKIIO B €IEKTPUYHOMY IOJIi YACTHHKH 30JTHO
pyXaroThes A0 KaTody. BkazaTu ckiiaoBi YaCTHHH MIIIEIH.

[Ipu TpuBagOMy CTOSIHHI CIPKOBOJHEBOI BOJM B PE3YJIbTATI OKUCIEHHS CIPKOBOJIHIO KHCHEM
MOBITPSI YTBOPIOETHCS KOJIOTAHUM po3urH cipku. HamrcaT piBHSIHHS peakiii OKUCIEHHS
CIPKOBOJIHIO, CXeMY 1 pOpMyJTy MILIEH, KA MPH [IbOMY YTBOPIOETHCS.

KinernyHa Ta arperaTuBHa CTIHKICTb KOJOiIJHUX CUCTEM.

Sxwuit 3 enexrpoitiB: LICl, NaCl, KC1 gu CsCl matume meHMuit mopir Koaryssiii A1 Bia'eMHO
3apsKEHOTO 30110 Oapiro cynbdary? Yomy?

SIki 3MiHM BHOYBArOTHCS 3 KOJIOTTHOO MIIENIOI0 TIPH KOATYJIALIT 30JTF0 eIeKTPOTITaMu ?

3oabs AgJ ofepxkaHo B HAIJIMIIKY KaJiito Hoauay. Po3paxyiite mopir koaryssiii 30110 po3YuHaAMU
KaJiiio cynb(dary, MarHito HITpaTy, SIKIIO MOPIT KOAryJsaii pO3YMHOM KaJbL1I0 XJIOPUIY JOPIBHIOE
120 mmomb/m.

[IpaBuna koaryJsiii KOJIOIAHUX CUCTEM PO3UMHAMHU €JIEKTPOIITIB.

[Moporu koarysiii MeBHOrO 30J1F0 PO3YMHAMH eNIeKTPOIiTiB Taki (Mmoiw/i): KC1 — 105; MgCl, —
1,8. Po3paxyiiTe moporu Koarysiiii 150ro 3010 pozurnHaMu FEClz i NaxSOa.

[Ilo Take arperaTvBHA CTIMKICTh KOJOITHUX CHCTEM 1 BiJI 4OTO BOHA 3aJICKUThH?

Jst koaryssiii 40 MIT 305110 aTIOMIHIIO T1IAPOKCUY BUTpa4YeHO 6,2 M 4 M po34ynHy Kalliro
xyopuay abo 12,1 ma 0,4 M po3unny kaiito cyiabdaty. Po3paxyiTe moporu Koaryssiii 307110,
BKaXITh 3HAK 3apsTy 30JII0.

SBuie B3aeMHOI KoaryJsiii 301iB. [TosicHuTH Ha mpUKITal.

[Toporu KoaryJisii MeBHOrO 30J1F0 PO3YMHAMH €IIeKTPOoIiTiB Taki (MMoiis/i): NaCl - 98, NazSOs —
1,6. Po3paxyiiTe moporu koarysiii 150ro 300 po3urnHamu CaClz i K3[Fe(CN)e].

KineTn4Ha CTIfKICTh KOJIOITHUX CUCTEM 1 (PaKTOpH, SKi HA HEl BIUTUBAIOTh.

IToporu Koaryssiii MeBHOrO 30J1F0 PO3YMHAMH €IeKTPOIiTiB Taki (Mmois/i): KC1 - 220, ZnCl; -
211. PospaxyiitTe nmoporu koaryJsiii mporo 305t po3urnHamMu A1C13 1 KoSOa.

[TpaBuna Llynsie-I'apai. Yomy koaryiroroda 3aTHICTb 10HIB 3aJIEKUTH Bij iX BaJIEGHTHOCTI?

3omp 3amiza (III) rizpokcuy oTpuMaHo Mpu A0AaBaHHI PO3YMHY aMOHIIO KapOOHATY 0 PO3UHUHY
3amiza (II1) xaopuay. SAkuii 3 e1eKTPOINITIB: Kallilo XJIOPU, KATiio CyIbhaT Yu aTiOMIHII0 XJIOPU]T
MaTuMe MEeHIIUN nopir koarymsuii? Yomy?

[Topir xoarymsiii Ta METOU Oro BU3SHAYEHHS.

[Toporu KoaryJsiiii MeBHOro 30510 PO3YMHAMHU eJISKTPOITiTIB Taki (MMoiin/i1): NaNOs - 305,
Na>SO4 — 5,2. Pospaxyiite moporu koaryJsiiii 1iboro 300 po3unHamu ZnClo i Ka[Fe(CN)g].

SIK1 sIBUILA CIIOCTEPIratoThCS MPH KOATrYJISIii KOJIOIIHUX PO3YUHIB CYMIIIIIIO €1EKTPOIITIB?

3o1b cpibna XJI0puay OAepKaHO B HAJUIMIIKY cpibia HiTpaty. Po3paxyiite mopir koaryssiii 1iboro
30J110 PO3YMHOM KaJIBLIO HITPATY, SIKIIO MOPIT KOArysiii pO3YMHOM KaJlifo Cylb(haTy A0piBHIOE
75 mmonb/n. Hanumite popMyity Millenu 30I10.

Cunepesuc Ta aHTaroHi3m ioHiB. [losicHUTH Ha pUKIAIL.

Jnst koaryssii 50 M1 305110 3aii3a rigpoKCHly BUTpadeHo 8,4 M 2 M po3uuHy HATpPito XJIOpUILY
a60 2,9 mu 0,1 M po3unHy Kaiito cyibdary.

Po3paxyiiTe moporu KoaryJisiii 30,110, BKaXiTh 3HaK 3apsiay 30JI10.

Yomy konoinni cucremu HecTiHki? llo Take koarymsiis 3051iB 1 K BOHa MPOTIKae?

3one Fe(OH)z oxepxkano npu goxaBanHi po3unHy (NH4)2CO3 no pozunny FeCls.

Sxuii 3 enextpodniris - KC1, K2SO4 un A1Cl3 matime MeHIImi mopir KoaryJisiii?

Haxkpecnits cxemy OyJ10BH MilleJIU IIbOTO 30JTIO.
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222.

223.

224,

225.

[MopiBHsiiTe, siKi 3MiHU BiAOYBAIOTHCS 3 KOJIOITHOO MIIENIOI0 MPH eleKTpodopesi Ta mpu
KOAryJISAIIi1l 30JIF0 PO3YMHAMU EIEKTPOIITIB.

JJis1 09MCTKH BOJOMIPOBIIHOT BOJY BiJ] 3aBUCIIMX YACTHHOK TJIMHH 1 MICKY JI0Jal0Th HEBEIHKY
KUTBKICTh aIIOMiHIIO Cyibdary. YoMy B TAKOMY pa3y CIOCTEPIraeThCst OLIBII HIBUAKE OCITaHHS
3aBUCIIMX YaCTHHOK? J[aliTe MOTHBOBaHY BiIIOB1/Ib.

Sk MO’KHA 3aXUCTHTH KOJIOiTHI cucTemu? SIka poJib bOTo SBUIINA y MPUPOL Ta TEXHIIi?

3o11b cpibna Homuay OTpUMaHO IpH 3MIiNTyBaHHI piBHUX 00'€eMiB PO3UMHIB KaJlito Hoaumy i cpibia
HiTpary. [Toporu koaryJsmii JaHOTo 30J110 Pi3HUMH eleKTpoiTaMu cTaHoBIATh 1t Ca(NOs)2 —
315; NaCl — 30; MgCl> — 320, NasPOs - 0,6; Na,SO4 — 20; A1C13 - 330 MMoutw/n1. SIKy 3 BUXITHHX
peYoOBHH OYJI0 B3ATO B HAIIUIIKY? Biamosias motuyiite. Hammcatu cxemy i hopMyity mirenm.
Sxe 3HAYEHHS MAIOTh MPOIECH KoaryJsiii y ¢opMyBaHHI IPyHTIB?

301 AgJ oaepxano B HammumKy AGNO3. OGUHCTITE IOPIT KOATYJIAIIIT IIHOTO 30JTF0 PO3YMHAMM
K2S04 i K3[Fe(CN)e], sixuro mopir koarysiii pozunaom CaCly nopiBaioe 120 Mr-exs/i.
Hakpecnite cxemy OyZ0BH MIIETH IIHOTO 30110. Y1 3MEHIIUTHCS CITIBBIIHOIICHHS TTOPOTiB
KOaryJsiii, sIKIIo 30J1b oTpuMartu y Haamumky KC17?

BuxiagiTe OCHOBHU Cy4yacHOI Teopii Koaryssiii 30J1iB pO3UrHAMU €JIEKTPOJIITIB.

Jlst koaryssii 50 mut 305110 3aitiza riipokcuay BurpadeHo 16,8 mi 4 M pozunny KC1 a6o 12,2 mn
0,1 M po3unny K2SO4s. O0UUCTIT TOPOTH KOATYJISIIIT 30JTF0 BKa3aHUMU €IIEKTPOJIITAMH 1
HAKpEeCIiTh CXeMy OyJ0BH MILIETH IbOTO 30J10.
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8. Meroau HaBYaHHSA
[Tpu BuknananHi kypey “@i3uyHa i KOJoiaHa XiMis~ BUKOPUCTOBYETHCS MOIYIbHO-PEUTHHTOBA
cucreMa. 3riTHO HaBYAJIbHOIO IUIaHy nepeadadeHo 1Bi (GopMHU HaBUaHHS: JieKuii (iHpopMaTHBHI,
aHAJITHYHI, TPOOJIEeMHI1) Ta TabOpaTOPHI 3aHSTTS.

9. ®opMH KOHTPOJIIO
[lepeBipka roTOBHOCTI O BUKOHAHHS Ja0OpAaTOPHHUX POOIT IIJISXOM ONMMTYBAaHHS, MEpEBipKa
POOOYHX 30MIUTIB, TECTOBI MUTAHHS, MOTYJIbHI KOHTPOJIBHI pOOOTH, 3aJTiK.

Po3noain 6ajiB, siki oTpuMyI0Th cTyaeHTH. OIIHIOBaHHS 3HAaHb CTYJCHTA BiOYBAETHCS 3a
100-6anpHO0 MIKAJIOK 1 MEPEBOMUTHCSA B HAIIOHAIBHI OIIHKK 3rigHO 3 Tabn. 1 «IlojoxeHHS Tpo
ex3amenu Ta 3aniku y HYBill Ykpainu» (Haka3 npo yBeneHss B aito Big 27.12.2019 p. Ne 1371)

. Oninka HanioHajJLHa 3a
PeliTuHr cTya€eHTA,
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) 13 3acBoeHHs guciuiuiiiu Rpuc (mo 100 OGanis)
onepkaHud perTwHr 3 artectarii (mo 30 OamiB) AOMAETHCA O PEUTHHTY CTyAeHTa (ciayxada) 3
HaB4YaiabHO1 po00TH Rup (10 70 6amiB): R auc = R up + R ar.

11. MeToan4He 3a0e3nedyeHHs

1. ®i3nunHa i konoinHa ximis. st ctynenTiB criemianbHOCTI 202 «3aXUCT 1 KApaHTHUH POCITUH.
Hapuansunii mociouauk/ O.1. Xuxan, JI.O.HecrepoBa — K.: HYBill Ykpainu, 2017. — 400 c.
2. Hapuanpnwmii mocionuk. Kosmryn JI1.O., Xwkan O.1. @i3nyna 1 kosoigHa Ximis. s cryaeHTiB
crnerianbHocTi 202 3axuct 1 kapantun pocius // K.: .- 2018.- 501 c.
3. Hauanbnwii mocionuk. Xuxan O.1., Kopuryn JI.O. ®@i3uyHa i konoinHa ximist. [[st cTyaeHTiB
cnerianbHOcTi 202 3axucT 1 kapantul pocius // K.: .- 2019. — 444 c.

12. PexomengoBaHa Jiiteparypa
OcHoBHA

1. Xwxkan O.1., Hecreposa JI.O. ®i3uunHa i konoinHa ximis. Hapuansuuii mocionuk. — K.: HYBill
VYkpainu, 2017. — 457 c.

2. Xwmxan O.1., Hecreposa JI.O. ®@i3uyHa i kosoigHa Ximis. YactuHa 3. HaByanbH#I MOCIOHUK. —
K.: HYBIlIl Vkpaiau, 2016. — 200 c.

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

4. ML.IL Boskotpy0, J1.0.Mensunuyk, C.10. Cmux, H.M.MensuukoBa, P.C. boiiko I[Ipaktukym 3
¢bi3ngHOi Ta KonoiaHo1 Ximil: HaBuanenuit mocionuk. — K.:IIT «Kommpunt», 2011. - 318 c.

5. Crpensio O.A., Mensuuuyk [1.0., CuHituncekuii B.B., ®enesuu €.B., Bokotpyo M.II.,
MenbaukoBa H.M. ®i3uuna i konoigHa ximis. — JIsBiB: Jlira-IIpec, 2002. — 456

6. Boskotpy0 M.II., Menbunuyk J[.0., Cmuk C.1O., MensuukoBa H.M., boiiko P.C. IIpaktuxym
3 (pizmunHoi Ta KonoigHoi Ximii. — K.: Apicreii, 2008. — 256 c.
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Jlonomizkna

1. Yymax B.JL, IBanoB C.B. ®@i3uuna ximis. - K.: Bugaaurso HAY, 2007.- 648 c.
2. Kparkmii cnpaBounuK — (usmko-xumuueckux BemmumH  [log  pemakmmeirn  A.A.Papnens,
A.M.ITonomapesoit M.: OO0 «TUJ APUC», 2010.- 240 c.

13. Indopmaniiini pecypcu

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

2. ®i3uyHa Ta KOJOiHA XiMis : 0a30BHH MiAPyY. TS CTYI. BHI. (ap- Mail. HaB4Y. 3aKil. (dapmair.
¢-1iB) 1V piBHs akpenutanii / B.I. Kabau- nuit, JIJI. I'punan, T.O. TomapoBchka Ta 1H. ; 3a 3ar.
pen. B.I. Kabauno- ro. — 2-re BuI., mepepo0d. Ta jgon. — Xapkis : H®aV : 3010Ti cTopiHKH,
2015. — 432 ¢. — (HanionansHuii miApy4YHUK). Pesxxum
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. Menadosa H0.B. Ckopouenuii xypc nekiii 3 gpizuunoi ximii. — K: JJJIMA, 2002.- 303 c.
Pexxum noctymy: http://www.dgma.donetsk.ua/docs/kafedry/hiop/metod/46_fizchim.pdf

4. EnextponHa 6a3a 6i6morekn HYbIll Ykpaiau

5. Kypc aucranmiiitnoro HaBuanHs B 000s0HI1I Moodle «®i3uuHa 1 KojoigHa XiMisi»

https://elearn.nubip.edu.ua/course/view.php?id=1792

Taommui:
«TepMoauHaMiuHI BIACTUBOCTI JCSKUX PeUOBUHY», « OCHOBHI (hi3MYHI KOHCTAHTH
«Cxema B3aeMo/Iii MOJIEKYJI BOJIM B IIOBEPXHEBOMY 1 IITUOMHHOMY IIIapix»
«Temnnora yTBOpeHHs 1 pO3UMHEHHS JACSIKUX XIMIYHUX CIOTYK»
«Cxema kanopumetpa», «Kpusi piBHOBaXXHUX TUCKIB Mapy JIbOAY, BOJIU 1 BOAHUX PO3UHHIBY
«3aneXKHICTh MUTOMOT €JIEKTPOIPOBIAHOCTI PO3YMHIB CHIIBHUX 1 CJIA0OKUX €JIEKTPOJIITIB BiJl
KOHIICHTpALIii»
«3aNexHICTh MOJISIPHOI €IEKTPONPOBITHOCTI PO3UMHIB CHIIBHUX 1 CTAOKUX €J1EKTPOITIB Bif
KOHIICHTpALIii»
«PyxMBOCTI A€SIKUX HOHIB B BOIHOMY PO3UuHI», «CXeMa KOHAYKTOMETPUYHOT'O TUTPYBAHHS
PO3UMHIB e1eKTPOITIBY, «oHHMIT 106yToK Boaw. IToHaTTS po pH»
«Dopmynu Bu3HaueHHs1 pH OydepHux po3unHiBy»
«IToaBifiHu# eNeKTPUYHUN IIap Ha TPAHHUIII METal — po3uuH», «CTaHAapTHI MOTEHITAIN ASIKIX
eJIeKTPOIiB», «CXxeMa rajlbBaHIYHOTO eJIeMEeHTY», «(Cxema XJIopCpiOHOTO eNeKTPOIY»
«CxeMa MOTeHI1I0OMeTPUYHOT0 MeTo1y Bu3HadeHHS pH», «Cxema MOTeHI[IOMETPUYHOTO TUTPYBAHHSDY
«I'pannuni ymoBu (pH, OBII) HopManbHOTO )KUBIIEHHS POCIHH»
«Knacudixkarist TUCTIEpCHUX CUCTEM I10 arperaTHOMy cTaHy (a3u 1 cepeloBHIIIa»
«CxeMa BUHUKHEHHS MOABIIHOTO €IEKTPUYHOTO IIapy»
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IIpuxaan Tecty 4JI MOAYJIHLHOIO0 KOHTPOJIIO 3HAHD

Mopay/ibHa KOHTpPOJbLHA podoTra Ne 1
OcHoBu XiMi4HOI TepMoauHaMiky. KineTrka i kartais.
BapianTt Ne 1
TecToBi NMTAHHA
1. (2 6ana)
3anuwims nponywene cnogo:
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?
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MPUKJIAJI 3ABJIAHD IS NIJICYMKOBOI ATECTALT (EK3AMEHY)
®opma Ne H-5.05

HanionanbHuii yHiBepcuTet 0iopecypciB i IPpHpPoI0KOPUCTYBAHHA Y KpaiHH

@DaKyJIbTET 3axucTy pocMH, 6i0TeXHOJIOTil Ta
€KO0JIOT il
CrymiHb OcBiTH O0akajaaBp
CremiayibHICTh 202 3axMCT i KADAHTHH POCJIUH
@®opmMa HaBYAHHS JEeHHA
CemecTp, Kypc 3 cemecTp, 2 Kypc
HapuanpHa qucrurmina ®Diznuna i Kosoinna Ximisi
3aTBepKEHO Ha 3aciiaHHl 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.__

(pi3BHIIE 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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