


1. Onuc HaBYAJBLHOI AUCHUILIIHA
«Ximist: GiznuHa i KoJ0inHA»

I'any3b 3HaHB, cHeniaJbHICTb, OCBITHS POrpamMa, OCBiTHil CTyNniHb

OcBiTHI#i CTYIIiHB bakanasp
CremiaibHICTh 202 «3axucT 1 KapaHTUH POCIUHY
OcBiTHs porpama 3axucT i KapaHTHH POCIHH

XapakTepucTHKA HABYAJILHOIL AU CHHUILTIHA

Bun O00B’s13K0Ba
3aranbHa KiJIbKICTh TOJIMH 120
Kinbkicts kpenutieB ECTS 4
KistpKicTh 3MICTOBHX MOJIYJIIB 3

Kypcosuii mpoekt (po6ota) -
(sIK110 € B poO0YOMY HaBYAIEHOMY

TIJ1aH1)
dopma KOHTPOJIO Icnut

IMoka3HUKH HABYAIBbHOI JUCHUIIIHU 1JIS1 IEHHOI Ta 3204HOI GOpM HABYAHHS

JileHHa popMa HaBYaHHs 3aouHa opMa HaBUYAHHS

Pik miarotoBku (Kypc) 2 3
CemecTtp 3 5
JIekiiiHi 3aHATTS 15 ron. 4 rog.
[IpakTHyHi, CeMiHAPCHKi 3aHSITTS - -.
JlabopaTopHi 3aHATTS 30 rop. 6 ron.
CamocriiiHa pobora 75 rop. 80 rox.
[HuBiNyaNbHI 3aBAaHHS - -
KinpKicTh THXKHEBUX ayAUTOPHUX 3 ron.
TOJUH 7151 IGHHOT )OpMU HaBUAHHS

2.MeTa Ta 3aBJaHHA HABYAJBLHOI ANCIUILIiHA

Mera: s po3BUTKY arpolpOMHCIOBOIO KOMIUIEKCY HEOOXiHa MiAroToBKa (axiBIliB, IO
BOJIOZIIFOTh 3HAHHAMM (YHAAMEHTAJbHUX HAyK 1 BMIIOTh 3aCTOCOBYBATH BCi MOJJIMBOCTI Cy4acHOi
HayKH JUIsl BUPIIIEHHS IOTOYHUX MPOOJieM, BIPOBAKYIOTh Y BUPOOHHUIITBO MEPEAOBI TEXHOJIOTIT JIs
3aXMCTy POCJIMH BiJl IIKIJHUKIB Ta HEFATUBHOT'O BILIUBY OTOUyrO4oro cepenosuma. Kypc ¢izuunoi i
KOJIOiJHOT X1MIi CIipSMOBaHUI Ha Te, U100 JaTH YiTKi YSBJIEHHS PO TEOPETUYHI 1 eKCIIEpUMEHTAIbHI
OCHOBM HayKH, BHU3HAuar04M ii 0COOJIMBY poOJb K MDKAUCLUILIIHAPHOI HAyKH, sIKa CUHTE3y€ 3HAHHS
CYMDKHUX PO3AUIIB XiMii, (i3UKH, 610JI0TIi Ta 1HIIUX NMPUPOAO3HABUMX HayK. DizuuHa Ximis BUBYAE
B3a€MO3B'SI30K MK (PI3MYHUMH SBHIAMHM, SIKI CYNPOBODKYIOTH XIMIUHI NEPETBOPEHHS 1, IIMPOKO
BUKOPHUCTOBYIOUH IIPU 1IbOMY TEOPETUYHI Ta €KCIIEPUMEHTaIbHI MeToIU (DI3UKHU 1 XiMii, 3aiiMaeThCs
y3arajJbHEHHSAM (PaKTUYHOTO MaTtepialy pi3HUX pO3AUIIB XiMii, BUSBISE 3arajbHi 3aKOHOMIPHOCTI
ximiyaux  peakmiii. KomoigHa xiMis BuBYae (Hi3UKO-XIMIYHI BJIACTHBOCTI Ta TOBEHIHKY
BHCOKOJICTIEPCHUX 1 BUCOKOMOJIEKYJIIPHUX CHUCTEM, IO IIMPOKO PO3MOBCIO/DKEHI B HABKOJIHUIIHBOMY
CEPEIOBHIIII.

3aBmaHHs:
- po3kpuTH (Hi3UYHUN 3MICT OCHOBHUX 3aKOHIB (hi3MUHOI Ta KOJOiTHOT XiMil;




- HaBYMTH CTyJEHTa BHU3HA4YaTH 00JacTi 3aCTOCYBaHHS 3aKOHIB 1 NPUHOMITB (HI3UYHOT 1
KOJIOigHOT XiMii AJIs BUPIIIEHHSI KOHKPETHUX MPAKTHYHUX 3a/1a4,

- BWJIUIMTH METOJOJIOTIYHO BaXKIMBI MUTAHHS (I3MYHOI 1 KOJOIAHOI XiMii 1 HAa KOHKPETHUX
MPUKIIAAAX TOKA3aTH B3a€MO3B’SI30K (Pi3UUHOI Ta KOJOigHOI XiMii 3 Oionorieto, ¢i3ukoro Ta
IHIIMMH JTUCIUIUTIHAMHA TPUPOTHAYOTO ITUKITY.

Haboymm=sa komnemenmuocmei
[aTerpanpHa kommereHTHICTh (IK):
3n1aTHICTD pO3B’sI3yBaTH CKJIAJHI CIelianizoBaHi 3ajadi Ta MpakTH4yHi npobiaemu mpodeciiHoi
TISUTBHOCTI 3 3aXHMCTy 1 KapaHTUHY pOCIMH 1 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS Ta METOIU
¢iTocaHITApHOTO MOHITOPHHTY, OTJISIY, aHAIII3Y, €KCIIEPTU3H, 10 XapaKTEPH3YIOThCS KOMILIEKCHICTIO
Ta HEBU3HAYCHICTIO YMOB.
3aranpHi KomriereHTHOCTI (3K):
3K1. 3paTHicTh 10 aOCTPaKTHOTO MHUCIICHHS, aHAJII3y Ta CHHTE3Y.
3K 2. 31aTHIiCTh 3aCTOCOBYBATH 3HAHHA y MPAKTUYHHUX CUTYALIIsAX.
IIporpamui pesyabratu HaB4anusa (ITPH):
[TPH4. Bosopitu 3HaHHAMY 3 (PyHIAMEHTAILHUX PO3/ALUIIB BUIIOI MATEeMAaTUKH, 010(i3uKH, XiMmii
(anayiTH4HA, opraHiyHa, HEOpraHiuyHa, (i3MYHA 1 KOJOimHA), OOTaHIKM 1 arpo3oosorii B o0cs3i,
HEOOXiTHOMY JUIS PO3YMIHHS MPOIIECIB 31 CMEIIaIbHOCTI 3aXUCT 1 KAPAHTUH POCIIHH.



3micToBHUIT MoayJb 1.
OcHoBH XiMiYHOI TEPMOAMHAMIKH Ta KIHETHKH

OcHoBHi noHATTA Qizn4yHoI Ximii. XiMiuHna Tepmoannamika. Tepmoximis

lazonomiOumii cran pedoBuHu. PiBHsHHA MenneneeBa-Knaneiipona. Pinkuit  cras.
MixMonekynsipHa B3aemonisa. Pinuau sk po3unHHUKH. B’s3kicte. [loBepxneBuit Hatar. TBepai Tina.
bynosa kpuctamiB. KpucramiuHi pemniTKu: 10HHI, aTOMHI, MOJEKYJISApHI. 3B’S30K MK CTPYKTYpOIO 1
BIIACTHBOCTSIMU KpUCTaTiB. AMOp(HMIA CTaH.

Cran pedoBuHM 1 eHTanbmis. TeruioBi edextu peakiiii. Tepmoximis, i 3akonu (JIaByas’e-
Jlarmnaca, T'ecca). BumiproBanus teruiotu peakuii. TeroTra 3ropsHHS, YTBOPEHHS, PO3UYMHEHHS,
Jucorrianii, HedTpaiizalii Ta CTaHJapPTHUN CTaH PEYOBHHH.

[Iponecu, mo BinOyBalOThCS caMOBLIBHO. Mipa BropsiakoBaHocTi. EnTpormis, i cratuctuyHa
IHTepIpeTalis 1 3aJeXKHICTh BiJ pi3HUX (hakTopiB. EHTpomiiitamil 1 eHTanbmiitHui dakropu. Enepris
['i66ca sik Mipa peakiiiiHOi 31aTHOCTI XimMiuHOi cuctemu. Enepris ['enpmronbua (BiibHA €HEPTis) SIK
Mipa XIMIYHOI CHOPITHEHOCTI Ta HANPSIMOK XIMIYHUX peakimiii. XiMiyHud mnoTeHmian. Bigkpura
TepMouHamiuyHa cucrteMa. Jlxepeno eneprii. Enepreruuni Butrparu. CramioHapHUA CTaH BiAKPUTOI
cucremu. EHepreTrika mpupoHOTo cepeioBHUIIa.

Kineruka i MmexanizmMu ximiyHux peakuiid. Ximiuna piBHoBara

Knacudikamist XiMidHUX peakiiii 3a KIHeTHYHUMH MTOKa3HUKamMu. KiHeTn4yHe piBHSIHHS peaKiii.
KoHcranTa mBuakocTi, ii ¢pi3udamui 3micT. 'omoreHHi 1 rereporenHi peakiii. [Tpasuno Bant-I'odda.
Temmneparypuuii koedinient. PiBusnus Appeniyca. Enepris akrtuBamii. I'oMoreHHi i rereporeHHi
karamizaropu. Teopis MPOMDKHHMX CHOJYK 1 aKTUBHUX LEHTpiB. OTpyTH, MPOMOTOpU. ABTOKATali3.
depMeHTH SIK KaTali3aTopu O10JIOTIYHHMX IPOIECIB y JKUBOMY opranizmi. DoToxiMmiyHi peakmii Ta
¢dorocunTe3 y pocnuHax. PakTopu, 10 BIUIMBAIOTH HA PIBHOBArY NMPHUPOAHUX 1 IITYYHUX XIMIYHHX
mporieciB. 3aCTOCYBaHHS 3aKOHIB PIBHOBAry /10 )KUBUX OPTaHi3MiB 1 IPUPOAHUX SIBHILL.

3MicToBHUIT MOAYIB 2.
Po3uyunu. EjexkTpoaHi mpouecu

BiacTuBocTi BOAHMX PO3YMHIB HeeJIeKTPOJIITIB Ta eJIeKTPOJIITIB

Po3unnnicTs. KpuBi pozunHHOCTI. PakTOpH, IO BIUIMBAIOTH HA PO3YMHHICTh. PO3YMHHICTH
TBEpAMX PEUOBUH, PIAMH 1 Ta3iB y piauHax. 3akoH ['eHpi. 3ajeXHICTh PO3UMHHOCTI raszy BiJ
TeMIIepaTypu i mapialbHOro THCKY ra3y. PO3unHU y )KHBOMY OpraHi3mi.

SABume ocmocy. Ocmoruunuil THCK. Ocmomerp. dakTopH, 110 BIUIMBAIOTh HA OCMOTHUYHUMN
TUCcK. PiBHsAHHA Bant-I'odpda. Ocmornuynmii tck kpoBi. OcMoc 1 OOMIH PEYOBMH B OpraHi3Mi.
[30TOHIYHI po34YNHH.

Tuck nHacuuenoi mapu. [liarpama craHy BOOM Ta BOAHUX PO34YMHIB. MaTeMaTW4YHUN BHpa3
3akoHy Payms. [3otoHiunuii koedimient. TemmepaTypa KUMIHHS 1 3aMep3aHHS YHCTUX PO3YMHHUKIB.
Hiarpamu crany. 3MiHa TeMmIepaTypd KHIIIHHS 1 3amep3aHHs po3uuHiB. [lpyruii 3akon Payms.
EOymiockormiyHa i KpioCcKOMmiyHa KOHCTAHTH.

Enextpomitu. BigxwnenHs Bix 3akoHiB Bant-IT'opda i Paynas B po3umHax enekTpoOJiTiB.
Koeogiuient Bant-I'odda, ioro ¢iznununii 3mict. OCHOBHI MOJIOKEHHS TEOPii CUIBHUX €JIEKTPOJIITIB.
AKTUBHICTb €JIEKTPOJIITIB, I0HHA CHJIAa pO3UMHIB. EJXeKTpomniTH y npupoi, opratismi.

Kuci10THO-0CHOBHI BJIACTHBOCTI pa34uHiB

VsBiIeHHS PO BOAY SIK CIAOKUI €IEeKTOPOJIIT, eNEeKTPOIITHYHA Aucouianis Boau. Koncranra
BOJM, 10HHMM JOOYTOK BOAM Ta Horo norapumiuHuii BUpas. lIpuuMHNM BUHHMKHEHHS KHUCIIOTO,
HEUTPaJIBbHOIO Ta JYXKHOTO CEpPEeJOBUI y BOJHUX pPO3YMHAX PEUOBMH pi3HOI mpupoau. Crocodbu
BUPAXEHHS «KUCJIOTHOCTI» cepepoBuina, ysasiaeHHs mnpo pH Tta pOH. Teopernuni Ta
eKCIIepUMEHTaJIbHI MeToAM BU3HadeHHs pH BoAHMX po3uMHIB. [HIMKATOpHI Ta 1HCTPyMEHTaJbHI
METOAM BUMiproBaHHs pH: mepeBaru Ta HEAOMIKH.

Kucnotnicte rpyHTiB Ta (hakTOpH, sIKI Ha Hei BIUIMBaIOTh. BU3HAYEHHSI KUCIOTHOCTI TPYHTIB
IHCTpYMEHTaJIbHUMU MeToiaMu. pH-MeTpis SK aHaIITHYHUN METOJl B arpoHOMii

4



IIutoma Ta  eKBiBAJIeHTHA  eJEKTPONPOBiAHiCTL  po3unHy. KoHaykromerpis.
Enekrpoximis

[TuToMa Ta ekBiBaJEHTHA €IEKTPOIPOBIIHICTh POIUHHY SIK XapaKTEPUCTUYHI MOKA3HUKHU HOTO
cTaHy Ta BiacTuBocTei. KoHmykTomeTpis.

Enextponnmii moreHmiasn, (i3UKo-XiMiYHA CYTHICTh ITOJBIMHOTO €JIEKTPUYHOIO IIapy.
PiBusannst Hepucra. Ilomsattss nudysiitHoro mnorenmiany. ['anpBaniunmii enemeHT Ta ioro EPC.
Konnenrpaniitai ranpBaHiuHi eneMeHTH. OCHOBHI YSABJICHHS TIPO IHIWKATOPHI €JIEKTPOAM Ta
enekTpoau 3piBHSHHSI. OKUCHO-BIHOBHUH TOTEHIlIAN, EJIEKTPOAM Ta Koiyia. bionoriuHe 3HAYeHHS
mudy3iiHMX Ta MeMOpaHHMX moTreHmianiB. [loTeHmioMerpuyHi Meroau Bu3HavueHHs pH Ta
MOTECHIIIOMETPUYHE TUTPYBAHHS.

3MmicToBHUIT MOy 3.
IToBepxHeBi ABMINA i AUCTIEPCHI CHCTEMH

IHoBepxHeBi siBHIIa. Acopouist

IToBepxneBa enepris. [loBepxHeBuii HaTAT. AfcopOIlis Ha TpaHuIll piauHa — ra3. [loBepxHEeBo-
aKTHBHI pe4OBUHU. 3MOUyBaHHs, ¢uioTauis, epexr Pedinnepa.

CopOrmis Ta3iB Ta mapiB TBepAuMMHU Timamu. Buau copOmii: ¢izuuna amcopOiis, kamiaspHa
KOHIeHcarlist, xemocopOuis. Teopii axcopOuii. AxcopOitist Ha TpaHMIll TBEPAE TIIO—piauHa. Ancopomis
€JIeKTpOIIiTIB. MoJeKysipHa aicopOI1isi 3 PO3UHHIB.

lonooOMiHHI amcopOmiiiHi mponecu. loHHHMd 0OMiH y TpyHTax. Xpomarorpadis. 3HauCHHS
COpOIIMHMX SBHIIl B arPOHOMII.

JAucnepcHi cucTeMu Ta iX BJIACTHBOCTI

Knacudikamis  nucnepcaux  cucreM.  Mikporeroporenni  cuctemu.  Kiacudikarmis
MIKpPOTE€TEPOreHHUX CUCTEM: CYCIIeH311, eMyJIbCii, mHu, acpo3oii. KoioinHi cuctemu, iX kinacudikaris
1 BmactuBocTi. OnepKaHHS 1 OYMCTKA KOJOITHUX CHCTEM. 3arajbHi YMOBU OJCPKAHHS KOJIOITHHX
cucreM. KonaeHcalliiiHi MeToau ozxepkaHHs KoJoigHUX cucteM. Jucneprauiiini meroau. OuuineHHs
KOJIOITHUX CHUCTEM.

EnextpuuHi  BiacTUBOCTI  AucnepcHUX — cucreM. [loaBiiHMH — eneKTpuuHME  mmiap,
€JIEKTPOKIHETUYH1 siBUIA. bynoBa Minenn. MonekyaspHO-KIHETUYHI BJIACTUBOCTI KOJIOTIHHUX
cucuteM. bpoyHiBcekuit  pyx. Audyszis. OnrtuyHi  BIACTMBOCTI  JUCHEPCHUX  CHCTEM.
VYnbrpamikpockomnist. Hedenomerpist.

CrifikicTh 1 KOaryJjsiiss JIUCHEePCHUX CHUCTeM. BuaM CTIMKOCTI JTUCIIEPCHHUX CHCTEM.
Koarymsamis. Teopis koarynsmii 3oieil  enextpomitamu. Kineruka xoarynsauii. Koarymsmist 1
nenTusanig. 3axucT KOJOIAHMX cucTeM. Ponp mpomeciB koarynauii y ¢opMyBaHHI IPyHTIB Ta
CTIHKOCTI KOJIOTTHUX JTOOPUB.

BucoxomonekyinsipHi cronyku Ta ix BmactuBocTi. CuHtermuHi i1 nmpupogHi BMC. Bbynosa
BMC. Po3unHu BUCOKOMOJIEKYJISIpHUX cioiayK. HaOyxaHHs.



3.IIporpama Ta CTPyKTypa HABYAJBLHOI TMCUMILTIHM 1151
MMOBHOTO TEPMIHY JCHHOI (3a04HO1) (hopMH HaBYaAHHS

HazBu 3micToBUX MOYJIiB

Kinpxicte rogua

neHHa gopma

3aouna popma

i TeM yChO y TOMY YHCJII yChOT y TOMY 9HCJTI
ro | a |m|mab | i | C.p. 0 n| o | nab | iHA | c.p
1 2 314] 5 6 7 8 9110 11 | 12 | 13
3microBuii MOsysb 1. OCHOBH XiMi4HOT TEPMOJAMHAMIKHY Ta KIHETHKH
Tema 1. OcHoBHi mouarTa | 20 | 3 5 12 15 1 14
¢iznynoi ximii. XimiuHa
TepMOIMHAMIKA.
Tepmoximist
Tema 2. Kibmetuka 1| 20 | 2 5 13 15 2 13
MeXaHi3MH XIMIYHHAX
peaxiiii. XiMiyHa
piBHOBara
Pa3om 3a 3MiCTOBHUM 40 | 5 10 25 30 1 2 27
Moayiem 1
3micToBuid Moayab 2. Po3unnan. EnextpoaHi nmporecw.
Tema 3. BiacrtusocTi 14 2 2 10 10 1 2 7
BOJHHUX pPO34YMHIB
HEEJICKTPOJTITIB Ta
€JICKTPOJIITIB
Tema 4. KwucnorHo- 12 1 4 7 10 10
OCHOBHI BJIACTUBOCTI
pa3vnHiB
Tema 5. Ilutoma Ta 14 2 4 8 10 10
€KBIBaJICHTHA
€JIEKTPOIPOBIIHICTh
pO34HHY.
Konnykromerpis.
Enekrpoximis
Pazom 3a 3micToBUM 40 5 10 25 30 1 2 27
MOJTyJIeM 2
3mictoBuii Moy b 3. IloBepXHEBI SBHIIA i JUCTIEPCHI CUCTEMHU
Tema 6. IToBepxHeBi 20 3 4 13 15 2 2 11
sBUIIA. AcopOiris
Tema 7. [ucmepcui | 20 2 6 12 15 15
CUCTEMH Ta ix
BJIACTHBOCTI
Pazom 3a 3MICTOBHHM 40 5 10 25 30 2 2 26
Moyiem 3.
Vceworo ronuu 120 | 15 30 75 90 4 6 80
Kypcosuii npoekr
(pobora) 3
(sIx110 € B pobouomMy B i T ) )
HaBYAJIbHOMY I1JIaHi)
Veworo romuu | 120 | 15 30 75 90 4 6 80




4. Temn ceMiHAPCHKHUX 3aHATH
He nepenbaueni

5. Temu npakTHYHUX 3aHATH
He nepenbaueni

6. Temu 1a00paTOPpHUX 3aHATH

Ne HazBa temu Kinbkictb
3/ TOIUH
3microBuii MOysb 1. OCHOBHM XiMIYHOI TEPMOJIMHAMIKH Ta KIHETUKH

1 | BusHaueHHs TEIUIOTH peakIlii yTBOPEHHS KPUCTAJIOT1APATY COJIi: 2
CuS04:5H20

2 | BuznaueHHs TEIUIOTH PeaKilii yTBOPEHHS KPUCTAIOTIAPATY COJIi: 2
Na,CO3-10H,0

3 | BusHaveHHs TEMJIOTH peakiiii HeHTpani3allii CHIbHOT KUCIOTH 2
CHJIBHOIO OCHOBOIO

1 Bu3HadeHHs 3a71e)KHOCTI MBHIKOCTI XIMIYHOT peakiii BiJt 2
KOHIIEHTpallii pearyro4ux pe4oBHH

2 Bu3HadeHHs 3a71€)KHOCTI MBHIKOCTI XIMIYHOT peakiii BiJ 2
TeMIIepaTypu

3 | MoaynbpHa KOHTPOJIbHA pOOOTA

3micToBuit Mmoayib 2. Posunan. EnekTposHi mpoiecH.

1 BusHaueHHs1 MONEKYJISIPHOI MacH PO3YMHEHOI pEYOBUHY, 2
OCMOTHYHOT'O TUCKYPO3YHHY Ta CTyIeHs aucolianii ciabkoro
SJICKTPOJIITY METOI0OM KPIOCKOITii.

2 KonaykroMeTpuyHe BUSHAYCHHS CTYIICHIO 1 KOHCTAHTH JUCOITiAIi| 2
c1abKuX €JICKTPOIITIB.

3 | Busnauenns pH po3unHiB 2

4 | KoHlyKTOMETpUYHE 1 MOTEHLIOMETPUYHE TUTPYBaHHs. BuzHaueHHs 2
O0ydepHOi EMHOCTI PO3UHHIB

5 | BumiproBanns EPC ranbpBaHiYHHMX €JI€MEHTIB. 2

6 MopynbHa KOHTpOJIbHA poOoTa

3microBuii Moyb 3. [ToBepXHEBI SBHIIA i AMCIIEPCHI CHCTEMHU

1 | JocnixkeHHs aacopOrii OLTOBOT KUCJIOTH HA BYT1LII 2

2 | BuzHaueHHs MOBEPHEBOrO HATATY PiAMH CTaJarMOMETPUYHUM 2
METOZOM

3 | OnepskaHHs i OYUIIEHHS KOJOiTHUX CUCTEM 2

4 | Nocnimkenns koaryssiii 300 Fe(OH)s po3urHaMu eeKTpOIIiTiB 2

5 Jocaimxenns pozunHis BMC 2

6 | MoayyibHa KOHTPOJIbHA pOOOTa




No ok

10.

11.

12.

13.
14.
15.

16.

17.

7. Temu camocTiiiHOi po6oTH

No Kinpkictb
Hasga temu
3/m TOJIUH
1 | OcuHoBHI HOHATTS ¢i3u4HOI XiMii. XiMiYHA TEPMOJIMHAMIKA. 12
Tepmoximist
2 | KiHeruka i MexaHi3MH XIMIYHUX peakIid. XiMiuHa piBHOBara 13
3 | BmacTuBOCTI BOJHMX PO3YMHIB HEESNEKTPOJIITIB Ta €IEKTPOJITIB 10
4 | KHCITIOTHO-OCHOBHI BJIACTUBOCTI Pa3ynHIB 7
5 |Iluroma  Ta  eKkBiBaJICHTHAa  EJIEKTPOIPOBIAHICTb  PO3UHUHY. 8
Konnykromerpis. Enexrpoximis
6 IToBepxHeBi siBHIA. ACOpOITis 13
7 | JlucnepcHi cucTeMu Ta iX BIACTHBOCTI 12
8. 3pa3ku KOHTPOJIBLHUX MUTAHDb, TECTIB /IJIsi BU3HAYEHHSs PiBHS 32CBOECHHS 3HAHb
CTyJeHTaMH.

1. Bcryn. ArperatHuii CTaH pe40BUHH
JlaiiTe BU3HaUeHHS mpeaMeTy (i3uvHa 1 KOJIOigHa XiMis.
SIKi OCHOBHI PO3/iIK BKJIFOYa€ (pi3uvHa XiMis 1 sIKi OCHOBHI TEOPETUYHI 1 MPAKTHUYHI 3324 BOHA
BUPIIIYE.
Sxi pyHIaMEHTaIBbHI TTOOKEHHs (i3MYHOI XiMii JIe)KaTh B OCHOBI TaKUX CIEIIATbHUX JUCIUILIIH K
arpoximis, IpyHTO3HaBCTBO, (i310J10Tisl pOCIHH, 610XiMisl, MIKPOO10JIOTiS.
Slka pomp ¢izuvHOI Ta KOJOIAHOI Ximii y Ximizamii CiTbChKOTO rocrmonapctBa? Skuii BHECOK
BITYM3HSHUX BUCHUX Y PO3BUTOK (Di3MUHOT Ta KOJOIMHOT XiMii?
ArperaTHuii cTaH peyoBuHHU. Kitacudikaris i xapakTepuCcTHKa arperaTHUX CTaHiB PEYOBHH.
["azononiOHuii cTaH peyoBUH, 3aKOHU 1/1€abHUX ra3iB, PIBHSHHS CTaHy 1€aJbHOTO rasy.
I"a3ononiOHuMii cran pedoBuH. PeanbHi ra3u, 3aKOHH peaJbHHUX Ta3iB.
®di3uyHMit 3MicT ra3oBoi noctiiiHoi R. 3Haiitu 3HaueHHsa R B cucremi CI ans 1 Mo izeanbHOTo razy
npu temmneparypi 273 K i tucky 1 aTm.
PeanpHi rasu 1 ix BiAXWJICHHSA BiJ 3aKOHIB imeanbHoro raszy. llopiBusiiTe piBHAHHA Knaneiipona-
MenpeneeBa 1 Ban-nep-Baansca. Koncrantu B piBHAHHSIX Ban-aep-Baanbca s peanbHux rasis 1 ix
¢bi3U4Ha CYTb.
AMop¢HHMIi cTaH pedoBHUHH 1 HOro XapakTepucTuka. [IoHATTS mpo 130TPONHICTD.
Kpucraniunuii cran pedoBuHu. Ha3BiTh BUIM XIMIYHOTO 3B'A3Ky B KpUCTajax. SIK Iie BIUIMBAE Ha ix
(b1314H1 Ta XIMIYHI BJIaCTUBOCTI?
Kpucraniunuit cran peuoBunu. Kpucramiyna rparka. Illo Take nomimopdizMm, izomopdizm, ix
3HaueHHs? Kpucranu kol pedoBHHM, 110 BUKOPUCTOBYETHCS SIK JOOPUBO, CXUJIbHI 10 MOJIMOP(HUX
IIEPETBOPEHB?
Kpucraniunuii cran pedoBUHHU. SIKI BUAM PO3UYMHIB (HEENEKTPOJIITIB. CIA0KUX UM CHUJIBHUX
€JIEKTPOJIITIB) YTBOPIOIOTHCS NMPH PO3UYMHEHHI y BOJAI KPUCTAJIIB, IO MalOTh 10HHI Ta MOJIEKYJSIpHI
KpUCTaJIIYH1 IpaTku?
Pinkuit cran pedoBuHU. [IOHATTS PO €NEKTPUYHUNA JUITOJIIBHUI MOMEHT, B'SI3KICTh.
Tuck HacMYeHOi mapy PiMHA: TAPOYTBOPEHHSI, BUTIAPOBYBAHHS, KHITIHHS PiTUHH.
Bopa. CtpyxkTypa pinkoi Boau i a160/1y. Poib Boau B 610510r19HOMY, IPOIIECI.

2. XimiuHa TepmoauHamika. Tepmoximis

[Tpeamer 1 3amaui xiMiuHOi TepMoauHamiku. [Tapamerpu crany.

3HaiiTi 3MiHy eHtpornii AS npu turanerHi 100 T Boau, SKIIO MHTOMA TETUTOTa TUaBieHHs Q piBHa
19,2 xJIx/r.

Buau nporeciB y XimiuHi#i TepMoauHaMiii. Po6ota nmux mporiecis.

Ha ckinbku rpaayciB miIBUIIMTECS TeMIiepaTypa rnpu po3unHenHi 0,14 Monp HaTpito rigpokeuay B 0,5
KT BOJIH, KO Teruiota po3urnHeHHs NaOH cranoButh 54,56 k/[/MoJb, 2 MTUTOMA TEIIIOEMHICTD —
3020 JIx/(xr-K).
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Enepris ta ii Buau. 3akon 306epexenHs eneprii. OOMiH €HEepri€ro Mi’k CHCTEMOIO 1 30BHINTHIM
Cepe/IOBUILIEM.
3HalTHU eHTAJIBIIIO Mpoliecy POTOCHUHTE3Y, IO ONMUCYETHCS MPOCTUM PIBHIHHIM
6CO;2 + 6H20 — CeH1206 + 602+ AHx,
AKIIO CTAHAAPTHI eHTanbmii yrBoperHs pedouH AH%qgg Taki: msa CO2 = -393,5; H,0 = -241,8;
CeH1206 = -2820,1 k[/MOIb.
[ToHATTS PO BHYTPIIIHIO €HEPTiI0 CUCTEMH. 3B'SI30K MK €HEPri€l0 CUCTEMH 1 pOOOTOI0.
3HaAWTH CTaHJAAPTHY 3MiHY €HTaJbIIII B peaKIlii:
Fe203+CO — 2FeO + CO2+AH
[Teprmuii 3aKOH TEPMOJAMHAMIKH Ta HOTO MaTEMaTUYHUN BUPA3.
CKiJbKH TeTIa BUIIUTECS 1pu 3ropanHi 7 m® CHy 3a peakiiero:
CHu(r) + O2 —> CO2 + H20(r) + AH
XiMI4HI MPOIECH 3 MO3HUIIIH MEePIIOTO 3aKOHY TEPMOIMHAMIKHU: TEIIJIOTa peakIlii, CTaHAapTHUHA CTaH
CHCTEMH, EHTAJIbIIISl YTBOPEHHS PEYOBHMHH, CIIIBBITHOLICHHS TEIUIOT PEaKLii MpH MOCTIHHOMY 00'eMi,
[IPH MOCTITHOMY THCKY.
CKiJIbKH TEMIOTH HEOOXiTHO BUTPATUTH [T oepskanHs 10 M3 BOASHOTO rasy 3a peakIli€o:
CrpadpiT + HZO(F) — CO + Ha.
3akoH ['ecca i HacHiAKK 3 HBOTO, iX 3Ha4eHHsA. Po3paxyiite Termoty yrBopenHs CaCOgz. gkio teriora
Q peaxirii
CaO(1) + CO2 —» CaCOs(1)+Q
piBHa 178 x/x/mMonb, Termora yrBopeHHs CaO i1 CO; BianmoBiaHo ctanoBuTh 637 1 394 k[ /MOb.
OcHoHi 3akoHH TepMmoximii (JIaByaswse-Jlamnaca i ['ecca) Ta ix 3HaueHHs 151 G10JIOT1YHUX 1
CUIBCHKOTOCTIONAPCHKUX HAYK. SIK BU3HAYAIOTh KaJOPiIHHICTE KOPMOBHX MPOAYKTIB ISl TBAPHUH 1
orui?
SIxa xanopiitHicTs 10 T rmroko3u CeH1206, sixmio npu ii okucnenni Buginsgerscst CO2 1 H20?
Crangaprui entansiii yrBoperss peuoBuH CsH1206, CO2 1 H20 BinnmosigHo: -2820,7; -39,35;
-241,8 xJIx/Moib.
Skuii cTaH pe4OBUHU MPUNHATO K CTAHIAPTHUN? SIK 3MIHIOIOTbCS BHYTpIillIHA eHepris AU, eHTanbmis
AH 1 enTporrist AS a1 porecis, 10 CaMOBIILHO MPOTIKAKOTh?
3HalTH cTaHAAPTHI 3MIHU EHTAJIBIII B PEAKIIIsIX:
CHs + 202 = CO2 + 2H20(1)
Fe203+3CO = 2Fe + 3CO2
Jlpyruii 3aKoH TepMOJUHAMIKH Ta Horo MareMaTuyHuii Bupas. [ToHaTTS npo eHrportito.
Busnauntu entpornito AS mmaBnerss 100 T 10y, SKIIO #oro TeruioTa miasieHHs Q =
344,16 J>x/mMoub.
[Ipouecu, 1110 MPOTIKAIOTh CAMOBUIBHO 1 HecaMOBUIbHO. [IpuHIMn po6oTH TennoBux MamuH. pyruit
3aKOH TEPMOJMHAMIKH.
SIKi 13 HaBeIeHUX HUXKYE PEaKI[iil MPOTIKAIOTh CAMOBUIBHO UM HECAMOBLILHO, YOMY?
3H2 + N2 — 2NH3+ Qozgs;
CO + H20(r) — CO; + Hz + AH%qs;
Zn + H2S04(p) — ZnSO4 + Hz + ASg;
H,0(r) — H20(p) + AH%gs
Tpertiii 3aKkoH TepMOAMHAMIKHU 1 a0COTIOTHA eHTpoIis. SIK A XIMIYHUX peakIiii, 1o MPOTiKal0Th IpU
PI3HUX TeMIiepaTypax, 3HaX0Th 3MiHY €HTPOIIii.
3HaiiTi 3MiHy eHTpomnii npu 298 K ais Takux peaxiiiit:
2502 + O2 — 2503
FeO + CO — Fe + CO2
AS%qg cTanosuTs st SO» = 248,1: SO3 = 256,2; O, = 205,0; FeO = 58,8: Fe =27,15; CO = 197,4:
CO, = 213,6 JIx/(monb-K).
1o Take BUIbHA 1 3B's13aHa eHeprid? B yoMmy nossirae mpuUHIMIT MiHIMYMY BUIbHOT eHeprii? BiabHa
€Hepris 1 HampsIMOK XIMIYHUX peaKiii.
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SIka KiNBKiCTh TEIIa BUAIATHCS TIPH 3ropaHHi 7 M° MeTaHy, 6yTtany, skmo AH%gs MeTany, 6yTany,
TMOKCUIY BYTJIEIIO 1 ra30moAiOHol BoAM BiAMOBIAHO piBHI: -74,8; -124,7; -396,3; -241,8 k/[)/Mounb.
JIist IKAX CHCTEM 1 4OMY BBOJATHCS TepMOAMHaMiuHi GyHKIIT: BiabHa eHepris [100ca (G), BinbHa
enepris ['enpmronbua (F). Marematnunuii Bupa3 uux QyHKid. 3Ha4eHHs IuX QYHKIH is
3BOPOTHHX 1 HE3BOPOTHHX IMPOIIECIB.

Uu MOXKIIMBE POTIKaHHA peakilii CHHTE3y aMmiaKy : 3H2 + N2 —> 2NH3

nipu 298 K i atmochepromy Tucky, skiio AH%gs = -92,5 kJIx/Monb, AS® = -795 ix/(monb-K), AG =
33,5 xJIx/mounb. Yu 3011bI1ye BUXi amiaky 301IbIIICHHS TeMIiepaTypu?

MaremaTrunuii Bupa3 BinbHa eHepris ['100ca (G), BinbHa enepris ['enbmrobiia (F). Sk 3a ix
JOTTOMOTOF0 BU3HAYUTH HAIPSIMOK TMPOTiKaHHS MPOIIECIB.

Temnora 3ropanns C2HsOH nopisaioe 1667 k/x/mons. Terotu yrBopenus H20(p) 1 CO2(T) npu
CTaJIOMYy THCKY BiJIITOBIIHO TOPiBHIOIOTH 285,8 1 393,5 x/[/M0J1b. 3HAHTH TETIOTY YTBOPEHHS
€TaHOITy.

3. Kineruka ximiunux peakuiii. Karani3
JlaTi BU3HAYCHHS IIBUAKOCTI XIMIYHOI peaKiiii, HamucaTy ii MaTeMaTHYHUI BUPa3 1 HaBeCTH rpadidHe
BiTOOpa)XeHHS JJIsl PEareHTIB 1 MPOIYKTIB PEaKIii.
YoMy TOpIBHIOE cepeHs MBUAKICTh PEAKIIii, K110 TpoTsIroM 80 ¢ KOHIEHTpallis MPOIYKTIB peaKilil
sminmtack Bix 0,7 10 0,35 kMob/M>?
dakTopw, 10 BIUIMBAIOTh HA MBHUJIKICTh XIMIYHUX peakiii. 3akoH airounx mac (3[IM).
Hanumrite Matematnyanii Bupas (Bigmosigao 3/IM) 11t IIBUAKOCTI TAKUX XIMIYHUX PEAKIIii:

4NH3 + 502 — 4NO+ 6H:0,

Fe,O3 + 3CO — Fe + 3CO..
[opsiok 1 KOHCTaHTa MIBUAKOCTI XIMIYHUX PEaKIliii.
3anuiriTe BUpa3 MBUAKOCTI XiMiuHOT peakiii yrBoperHs KC1 3anexno Bia konuentpauii HC1 1 KOH
B peakiii

KOH + HC1 — KCI1 + H20.
SIxoro mopsiaky 1 peakiist BimnocHo KOH, HC1 i B mimomy.
[TonsTTs PO enemMeHTapHi 1 ckiaaHi peakiii. MonekyIspHICTh peakiii i sk ii BU3HAYAIOTh.
Bxkazatu Ha MOJNEKYJISIPHICTD 1 MOPSIIOK TAKUX PEaKIIIi:

CFs—> C+2F2
CHsBr + NaOH — CH3OH + NaBr
2S0: + O2 - 280s.
CxutagHi peakuii 1 MexaHi3M ix npotikaHHs. Lo Take mimiTyroua craais XiMI4HOT peakilii, HaBeIITh
MIPUKJIAL.
S 3MIHIOETHCS MBUAKICTh XIMIYHUX PEAKITiH
Cl2+H20 - HC1 + HCIO i
4NH3 +302 — 2N + 6H20

IIpH 3MiHI THCKY B 2 pa3zu?
SIKi peakiii € peakLisMU IEpILIOro i APYroro Nopsaky? SIKuM piBHSHHSIM BOHHM OMHUCYIOThCS?
3HalTH KUIBKICTh MYypPAIIUHOI KMCIIOTH, SIKa 3aJIMIINIIACH TICIHS MPOTIKAHHS peaKiii
HCOOH = H20 + CO; npotsarom 30 ¢, K10 MoYaTkoBa KOHIEHTpauis ii 6yma 1-102 Mmons/m1, a
KOHCTAHTA IIBUAKOCTI CTAaHOBUTH 3,44-1073.
Sxuit pi3MuHUM 3MiCT KOHCTAHTH MIBUKOCTI XIMIYHOI peakuii? Bix sikux ¢akTopiB BOHA 3aJI€KHTH 1
SIK 11 BU3HAYAKOTh?
3HaiiTu KoHCTaHTY mBHAKOCTI XiMiuHOT peakiii N2Os = N2O4 + 1202, sika npoTikae npotsirom 10 c,
SKIIO0 TToYaTKoBa 1 KiHmeBa koHmeHTparii N2Os Bignosigao 0,5 i 0,0012 monb/i1.
BB remnepaTypu Ha IIBUAKICTH XIMIYHUX peakiiid, mpaBuwio Bant-I'odda.
HIBuakicte peakiii S + O2 = SO2 3a kucHeM mpu Temieparypi 20 °C cTaHOBHTH 2 MOJIB/CEK. Y
CKUTBbKH pa3iB 30UIBIIMTHCS MBUIKICT PEaKIIii, KO TeMreparypy miaBumuT 10 80 °C?
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Enepris aktuBarii, Teopist AppeHiyca, eHepreTudHa Jliarpama peakiiii.

BusHaunTu eHepriio akTuBalii peakiii po3kiany woauay Boaaio 2HJ = Jz + Hz, K110 koHCTaHTH
mBuakocti pu T1 =290 K 1 T2 = 320 K nopiBHor0Th Bianosigno Ki = 2,7-10%1K2=4,3-10"2.
[TonsTTs mpo nanmrorosi peakiii. [1lo Take nepiox HamiBpo3namxy?

[Tepiox namiBpo3nany (1) MoaoHIIO cTaHOBUTH 137 AHIB. 3HAWTH Yac, IPOTATOM SIKOTO BiJl BUX1IHOI
KiTbKOCTI peyoBuHU 1 T 3amummtbes 0,1 T (U1 po3B'sa3aHHA 3a7a4i BAKOPUCTANTE KIHETUYHE
piBHSHHS 1-ro MOPSIKY; KOHCTAHTA MIBHJIKOCTI MIPOIIECy 3B’ si3aHa 3 MEPioIoM HaIliBpO3Ia Ty
craiBBignomenusMm K = 0,69/1).

Ski pe4yoBMHU HA3MBAIOTh KaTalli3aTOpaMH 1 SKUH MeXaHi3M ix aii? HaBeniTh mpukiIam roMOreHHOTO 1
reTepPOreHHOr0 KaTalizy.

3HaANTH SHEPTII0 aKTUBAIIIT T1IPOJIi3y OITOBOCTHIIOBOTO €(ipy, SIKIIO0 KOHCTAHTA IBUIKOCTI IPH
temnepatypi T1 =300 K i T2 = 313 K signosigso gopisuroe Ki = 1,09-102 i Ko=2.3-1072,

[lo Take hepMeHTaTUBHUI KaTaji3, HOro OCOOJUBOCTI 1 3HAUCHHS.

st peaxuii 2SOz + Oz = 2503 B mo4aTKOBHII MOMEHT KOHIEHTpAIlii peYOBHH JOPiBHIOBAIIH:

SOz - 12 kmoms/M®, Oz - 10 kmoss/M®. Uepes neBHUIT 4ac KOHIEHTPAILis IMX PEYOBHH 3MEHITY€EThCS
BJIBiYi. Sk 3MIHHMJIACH MIBUKICTH peaKiii?

SIki peakuii Ha3uBaTh GoToxiMiyHUMH? 3aK0H (POTOXIMIYHOI eKBiBaJIeHTHOCTI EliHITeiHa 1
KBaHTOBHI BUXI]I.

IykpoBuii Oypsik mpoTarom oaHoro aHs 3 1 ra gae npupict 6inbiie 70 kr. [IpumyctuBmm, o B Takii
6iomaci mictuthes 30 % ByTIIeI0, po3paxyiTe, cKuTbkH JIiTpiB CO2 3aCBOEHO POCIIMHOIO 1 CKITBKA
niTpiB O2 pH BOMY BHIUTHIIOCS (IPUITYCKAETHCS, 10 BECh BYTJICIh IOCTYIIA€ B POCIUHY B IPOIIECi
dorocunresy 3a peakiiero 6CO2 + 6H20 = CgH1206 + 602).

1o Take KBaHTOBUH BHX1J peakiii? Yn MOXHa 332 BEJIMYMHOK KBAHTOBOTO BUXOJY CYJTUTH PO
MEXaHi3M TeMHOBHX CTaJ(iii (POTOXIMIYHOTO TIpoIieCy?

SIKi peuOBUHU HA3UBAIOTh CEHCHOLTI3aTOpaMu 1 SIKa iX poiib y (POTOXIMIYHUX peaKIisx?

Po3paxyiiTe 00'eM KUCHIO, SIKUI BUALISETHCS B TIpolieci GOTOCUHTESY, SKIIO MpupicT 6iomacu Ha 1
ra/nenp ctaHoBUTH 150 Kr. a MpOIEHT cyXxoi peuoBuHH B Oiomaci 20 % (mporec Oiomacu
00yMOBIICHUH).

4. PiBHOBa:XKHHUI1 CTaH cHCTEeMU
[o Take craH XiMiyHOT piBHOBaru? KoHcTaHTa piBHOBAru K KUIbKICHA XapaKTEPUCTUKA CTaHY
JTUHAMIYHOT PIBHOBArH.
3naiiTi koHcTaHTy piBHOBaru peakuii NO + /202 = NOg, sk110 B cTaHi piBHOBaru KOHIEHTpALil
peuosuH ctanoBaTh: [NO] = 0,05; [O2] = 0,03; [NO2] = 0,04 mob/m.
[Tpu sixux 3HaueHHAX TepMoauHamiuHux GyHkii AG, AH, AS 1T = 298 K ximiuHa peaxiris :
aA +bB < cC+dD
a) 3HAXOJUThCSA B CTaHl JMHAMIYHOI pIBHOBaru; 0) MPOXOJUTH CAMOBLIBHHI Mpolec y
IpsIMOMY HampsSMKY: B) peali3yeThCsl CAaMOBUIBHUI MPOLEC Y 3BOPOTHOMY HAIPSIMKY.
BrnuB pizHux (axTopiB Ha cTaH XiMi4uHOI piBHOBaru, npuHmun Jle-Illarense.
Sk Oyne BIUIMBATH 3MiHA TEMIIEpa TYpH 1 TUCKY Ha CTaH PIBHOBArM y TAKUX PeaKIlisiX:
PCls5 & PCl3, + Clo + AH; N2+ 3H; & 2NH3 + AH
Hpunnun Jle-Ilarense. Moro 3nauenns Ta 3aCTOCYBaHHS.
KoncranTa piBHOBaru B3aemoii a3oty 3 kucHeM aopiBHIoe 0,005. Buznauntu ckiiaj piIBHOBaXHOI
peakiitHoi cyminri, 106yToi 3 0,25 M3 asoty i 0,55 M KHCHIO B 00'€MHIX TIPOLIEHTAX.
PiBHOBara B reTeporeHHuX cucTeMax. HammcaTn Bupa3 KOHCTaHTH PIBHOBArd ISl peaKIliid:
C+C0O2—2CO+Q; FeO + CO <« Fe+ CO2 + Q.
Sk Oyne BIUIMBATH 3MiHA TEMIIEPATypH 1 TUCKY Ha CTaH PIBHOBAru B IIUX peakiisx?
3HaiiTu BUpa3 AJi1 KOHCTAHTH XIMIYHOI pIBHOBAard Ha OCHOBI1 3aKOHY J1FOYMX Mac, BUKOPUCTABIIIH, 5K
npukian, romoreHHuit N2 + 3H2 <> 2NH3 i rereporennuii C + CO2 <> 2CO mporecn.
[Ipu BcTaHOBJIEHIH pIBHOBA31 B peakilli CHHTE3y aMiaKy KOHIEHTpallii pe4OBUH J0PIBHIOBAJIH:
[N2] =0,2; [H2] = 0,4; [NH3] = 0,3 monb/n. BusHauuTH 0YaTKOBI KOHIIGHTPAIIIT I[MX PEYOBHUH.
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KoHnctanTa XiMiuHOT piBHOBAr#, CriocoOu i BU3HAYCHHS 1 BIUTHB Pi3HUX (AaKTOPiB HA ii 3HAYCHHS.
PiBnogara peaxitii NO + 202 <> NO2 BcranoBuiach npu konnenrpaiisx: [NO] = 0,2; [O2] = 0,1;
[NO2] = 0,4 moss/11. BusHaunTi KOHCTaHTY piBHOBar# i moyarkosi KoHmentpaii NO i Op.

3a sxux ymoB y piBHOBaxHii cucteMi CO + H20 <> CO2 + Hz + Q moxxnHa 3Menmutu BMictT CO. Sk
3MIHUTH IIBUAKICTb IPAMO] 1 3BOPOTHOI peakiii, sSIKIIO0 301IBIINTH TUCK Y 3 pa3u?

[Ipu nesikiit Temmneparypi piBHoBara peakiii CO + /202 <> CO; BcTaHOBUJIACh 3 TAKUMU
KOHIIeHTpawisMu pearyrounx pedosun: [CO] = 0,8; [O2] = 0,4; [CO2] = 0,4 monb/n. 3HAUIITH
KOHCTaHTY piBHOBaru i mouatkosi koHIeHTpaii CO 1 Oo.

Yomy 3miHa THCKY He BIUIMBae Ha ctad piBHoBaru peakiii CO + H,0 <> CO; + Hy? ki OyayTh
KOHIICHTpALlii BCIX PEYOBHH Ii€] peakilii B MOMEHT piBHOBArH, SKIO BUX1/IHI KOHLIEHTPAIi1 (MOJIb/IT)
oymu: [CO] = 1; [H20] = 3, a xorcranTa pisHoBaru K = 1?

PiBHoBara peaxiiii 2502 + Oz <> 2503 BcranoBmiach nmpu KoHmentpamisax: [SO2] = 0,08; [O2] = 0,03;
[SO3] = 0,01. 3HaiiaiTh KOHCTAHTY PiBHOBArH i moyaTkoBi KoHIeHTpamii SO2 i Oa.

ITpu 823 K i Tricky 101 325 Ila crynine aucounianii ¢pocreny Ha okcun Byriero (II) i xjaop craHoBUTH
80 %. Buznauutu koHcTaHTY piBHOBaru K.

31 30inbLIeHHSIM TeMIiepatypu piBHoBara peakiii N2 + 3Hz <> 2NH3 3mintyerbes BniBo. 3po0iTh
BHCHOBOK TIPO 3HAK TEIUIOBOTO €EeKTy peaKiii i BU3HAYTE, Y CKIIBKH pa3iB 3MiHUTHCS HMIBHIKICTh
peaxiii yTBOpeHHS amiaky, SKIO KOHLIEHTPALI0 BOJHIO 301IbIIUTH B 3 pa3u?

B siknii 6ik 3mictuthes piBHOBara peakii 4HC1 + Oz <> 2H20 + 2C12 + Q npu 3MeHIIeHH1
TeMIIepaTypu, Ipu 30UIbIICHH] TUCKY? Y CKUIBKH pa3iB 3MIHUTHCS MIBUKICTh PEaKilii yTBOPEHHS
XJIOpY, SIKIIO KOHIIEHTPAIisl XJIOPOBOIHIO 301IBIINTECS B 2 pa3u?

B sikumii 6ik 3mictuthes piBHOBara peakiii CHs + CO2 <> 2CO + Hz + Q npu 30ibIeHH] TeMIepaTypu
1 3MeHIIeHH1 TucKy? KoHcTanTa piBHOBAry 1€l peakiii mpu rneBHiii Temmneparypi qopisaioe 0,1, a
BHXIJIHI KOHIIEHTpaIlii MeTany — 1 Ta TMOKCHIY BYTJIEIIO - 3 MOJIB/M. SIKi KOHIICHTpAIlii KOMIIOHCHTIB
BCTAHOBWJINCH y PIBHOBAXKHIHN cymiri?

5. BueHHsI PO PO3YMHHA

a. BiractuBocTi po3uHMHIB HeeJIeKTPOJIiTiB
Ocmoc. OCMOTAYHHUN TUCK 1 METOIU MOTO BU3HAUECHHS.
Bu3HAUMTH OCMOTHYHHUI THCK PO3YMHY HEEIeKTPOIiTy, skuit Mae 1,52:10%% monexyn B 0,5 11 posunny
npu temneparypi 0 1 30 °C.
OcmoTnyHM THCK 1 Horo ¢izionoriune 3HaueHHs. HaBeniTe npukiiagy.
OcMOTHYHUH TUCK PO3YMHY, KM B 1 11 Mae 3,2 r HeenekTpouiTy, npu Temiepatypi 20 °C nopiBHIO€
2,42-10° ITa. O6UKMCINTH MONEKYISAPHY Macy HEENEKTPOIITY.
IneansHi 1 peanbHi po3unHU. EQexTu, 1110 cynpoBOAXKYIOTh YTBOPEHHS peallbHUX PO3YHHIB. SHUKEHHS
MPYXHOCTI apu Haj po3urHOM (Po-P). sikuit mae 0,4 monb anu1iHY B 3,04 KI CIpKOBYTJIELIIO TIPU
neBHiil Temnepatypi fopiBHioe 1003,7 I1a. PozpaxyBatu MoneKyIsipHy Macy CipKOBYTJIELIO, SIKIIO
THCK HaJl PO3YMHHHKOM popisHioe 1-10° I1a.
dakTopu, 1110 BIJIMBAIOTh Ha MPOLIEC PO3UNHEHHSL.
Tuck napis Bogu npu temmneparypi 50 °C nopisaioe 12,3 klla. Po3paxyBaTu THCk napiB Haj
po3urHOM, sikuii MicTuTh 50 T etrerrtikomo C2H4(OH)2 8 900 r Boau.
[lepunii 3akoH Payns 1 fioro anami3. J{7s sSIKHX pOo34MHIB 11€H 3aKOH BUKOHY€ETbCA?
Busnauntu Temneparypy kuminHs po3unny 1 r Hadraminy CioHs B 20 T edipy, gKiio temmneparypa
kumiHHs edipy nopissioe 35,6 °C (E = 2,16).
TemmepaTypH KUITIHHSA 1 3aMep3aHHs PO3UHHIB.
Pozuun 1,05 r nadraniny B 30 r Boau 3amep3ae npu temmeparypi -0,7 °C. PozpaxyBaTi MOJEKyJISpHY
Mmacy Hadraminy (K = 1,86).
[IpoimrocTpyiiTe 3a JONOMOTIOIO JiarpaMy CTaHy BOJIU 1 pO3UMHY 3aKoHU Pays.
Jlns mpuroTyBaHHs aHTU(pU3y Oyio B3saTO 2,5 1 Boau 1 850 r riinepuny. Buznauntu remnepatypy
MOYaTKy 3aMep3aHHs aHTU(PPU3y.
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PiBusinast Bant-T'odda, ioro 3B'130K 3 3aKOHAMU 17icaJIbHUX Ta3iB.
Bu3HauuTH TeMIepaTypH 3aMep3aHHs i KUIiHHS po3uKHy, Skuil MicTuts 9,0345-10% Monekyn
HeenekTpoiity B 500 M BoIu.
Jliarpama ctaHy BOJIY 1 BOJHHX PO3YHHIB.
B sixiif kinbkocTi Boau noTpioHO po3unHuTH 105 kT rainepuny C3HgOs i1t oTpuManHsS po3unHY 3
Temreparyporo 3amep3anus -3 °C (K=1,86).
@Di3UYHUIA 3MICT KPIOCKOMIYHOT Ta €0yTIOCKOMIYHOT CTaTuX.
Po3paxyiite ocMoTHuHHIA THCK 25 %-To po3unny ykpy C12H22011 mpu 15 °C(d = 1,105r/cm3).
IneanbHi Ta HeimeaabHI PO3YMHM. BiaXxuiieHHs BIacTUBOCTEH PO34MHIB Bij 3aKoHIB BanT-I'odda i
Paymns.
IIpy>xHicTh mapu yMCTOI BOAU Ha 2 % BHILA 3a NIPYKHICTh IIApU BOJHOI'O PO3YUHY, 1110 MICTUTb
HEJIETKY PO3UMHEHY peUOBUHY BU3HaUTE MOJSUIBHICTD PO3UUHY.
[I{o Take 130TOHIYHUMN, TINOTOHIYHUH 1 TINEPTOHIYHUN KOeDIiEHTH?
OcMoTHYHUI TUCK AesKoro po3unny 1pu -3 °C cranoButh 2735 klla. IIpu skiit remnepatypi
OCMOTHUYHUN TUCK LIOT0 po3unHy ctaHoBUTHME 3040 kIla?
Sk MOB'sI3aHUI OCMOTHYHUHN TUCK PO3YMHY 3 MPY>KHICTIO MapH PO3ZYMHHUKA?
Sxa xinpkicTb yKpy Ci12H22011 npunanae Ha 1 Moab BOJIM B PO3UMHI, TEMIIEpPATypa KUITIHHS SIKOTO
100,039 °C (E = 0,52)?
Bu3HaueHHs MOJEKYJISIPHOI MacH pEUOBHHU METOAOM KP1OCKOII].
Tuck napu Boau nipu 25 °C cranoButh 3167 klla. Po3paxyBatu 1uis 1i€i % TemnepaTypu THUCK ITapH
po3unny, B 450 r sxoro mictuthes 90 1 rimoko3u CeH120e.
Bu3HayeHHs MOJIEKYIISIPHOT MACH PEUYOBHH METOAOM €0YJIT1i0CKOMil.
Temneparypa kuninug anerony 56,1 °C, a edymiockoniuna crana E = 1,73.  Po3paxysaru
Temneparypy KumiHHS 8 %-To po34HHY IITIEPHHY B alleTOHI.
YoMy OCHOBHI pIBHSIHHS 1 TOHSTTS, SIK1 XapaKTepU3YIOTh PO3UMHU HEENEKTPOIITIB. HE MOXKYTh OyTH
0e3 BiIMOBITHUX MOIPABOK BUKOPUCTAHI Il PO3YHMHIB €IEKTPOIiTIB? SIKi monpaBku Tpeba BBECTH Y
111 piBHSIHHS?
OcmoTuynuii Tuck 0,05 M posuuny ZnSO4 npu 0 °C gopisaroe 1,59-10° I1a. BusHaure cryminb
Jucoliarii coii B JAHOMY PO3YHHI.

0. BiiacTuBoCTi po3YHHIB e1eKTPOJIITIB
BunuknenHs 10HiB y po3unHi. ConbBatanis (rigpaTanis) ioHiB. EQexkTuBHUI pajiyc 10HIB y pO3UYMHI.
Slxa noBHHHA OyTH MOJIIpHA KOHIIEHTpALlisl pO3YMHY TJIFOKO3H JUIsl TOro, 11100 BiH nipu 18 °C OyB
i3otoHiuHwm# 3 0,5 M posunnom CaCly . sxio crymidp Aucoriarii #oro mpu aaHiit teMmneparypi
CTaHOBUTE 65,4 %.
CdhopmymroiiTe OCHOBHI MOJI0XKEHHS T€Opii elIeKTPOIITUYHOI Anuconialii AppeHiyca, BKaxXiTh MexI ii
3aCTOCYBaHH.
Po3zpaxyBatu ocmotnunuii Tuck 0,5 %-ro pozunny Hatpito xjgopuay npu 18 °C. I'ycTuHy po3unHy
MPUMHATY PIBHOIO OJUHMIIL, a CTYIIHb JUCOLIaLii coJil B po3unHi — 75 %.
Buxnanite HeIOMIKU TeOPil eNeKTPOTITHYHOT AUCOIIAIli] Ta ii MoAaIbIIUNA PO3BUTOK 1 3aCTOCYBAHHS
Po3zuun, axuit mictute 20,2 r Hatpito rigpokcuay y 500 r Boau 3amep3 nipu -3,3 °C. Pozpaxyiite
130TOHIYHUH KOe(DILIEHT 1 OCMOTUYHUN THCK po3uuHy npu 25 °C.
1o Take cTymiHb €NEKTPOIITUUHOI AUCOIIAlll], K Horo BU3HauatoTh? SIK1 (akTopu Ha HHOTO
BILJIUBAIOTH?
Po3uwH, sixuit mictuts 0,83 T Kamito rigpokcuny y 150 r Boau 3amep3 nipu -0,352 °C. Po3paxyiite
130TOHIYHUHN KOEPIIIEHT 1 OCMOTHYHUI TUCK po3uuny mpu 0 °C.
Cnabxki 1 cuibH1 enekTposiTi. CTyMiHb 1 KOHCTAaHTa eJIeKTPOIITHYHOT IHcoLialii.
Po3paxyBatu ocmotuunuii Tuck 0,01 M pozuuny kamnito cynsgaty npu 25 °C. ['ycTuHY po3unny
MPUAHATH PIBHOIO OJIMHMIIL, @ CTYITIHb AUCOIIiaIii coi B po3uuHi - 87%.
Po3rnsHbTe MeXaHi3M Tigpoinidy coieid. HaBeniTs npukiaam.
OcmoTrynuit Tuck 0,05 M posunny enextponity mpu 0 °C cranoButs 2,725:10° ITa. YMoBHHit
CTYHiHb JUCOLIalii eaeKTpoiTy B po3unHi 70 %. Ha ckibKkM 10HIB JUCOLIIOE MOJIEKYJIA €TIEKTPOIIITY?
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BusHaueHHs cTyneHs 1 KOHCTaHTH JUCOIIAIlil CTaOKOTO €IEKTPOJITY METOOM KPIOCKOTIIi.
Po3uumn, sxuit mictutsb 0,4359 monb nykpy B 1 51 ipu 18 °C 130TOHIUHUIT 3 pO3UMHOM HATPilO XJIOPHIY,
SIKUW MicTUTh 14,616 1 comi B 1 11 po3unHy. Bu3HauTe cTymiHb AMCONIAIT HATPIIO XJIOPUIY B PO3UHHI.
BusnayeHHs CTyneHs 1 KOHCTaHTH JUCOIaIlii c1a0KoTo eJIeKTPOIIITy HUISTXOM BUMIPIOBAaHHS
OCMOTHYHOT'O THCKY PO3UUHY.
Po3uun, sixuit mictuts 1,70 T nuHKy xsopuay B 250 r Boau 3amep3 nipu -0,23 °C. Pospaxyiite
130TOHIYHUH KOe(IIIEHT, CTYMIHb AUCOIIAIl 1 OCMOTHYHUH THUCK po3uuHy 1pu 0 °C.
[3oToHIuHMIT KOediieHT. MeToau HOTO BU3HAYCHHS.
Po3uun, sixuit mictute 10,8 T uHKy xopuay B 250 r Boau 3amep3 mipu -3,52 °C. Po3paxyiite
130TOHIYHUH KOSPIIIEHT 1 OCMOTUYHHIA TUCK po3uunHy mipu 25 °C.
[TosicHiTh i3uuHU 3MICT 130TOHIYHOTO KoedirieHTa 1. SIK iioro Bu3HauaoTh? BUBemiTh piBHAHHS,
SIKE MOB'SI3y€ BEJIMYMHY 1 31 CTYIIEHEM TUCOLIAI] eJIEKTPOIITY 0.
Busznaute Temneparypy kuminasg 1 M po3dnHy a30THOT KUCIIOTH, SIKIO CTYMIHb ii qucorialii B
po3uuHi nopisHioe 0,82.
BiactuBoCTI po34nHIB CIA0KUX €IEKTPOIITIB. SIKI PO3YHHH €JICKTPOJIITIB HA3UBAIOTHCS
130TOHIYHUMU?
JIBa po3unnu — 0,25 M po3uus nykpy i 0,13 M po3uuH KanbIlito XJOPUAY - MAIOTh OJHAKOBY
TeMIepaTypy KUliHHA. BU3HaUUTH YMOBHHI CTYIIHb TUCOIAI] XJIOPUAY KAJIBLIIO.
3akoH po36aBnenns OcTBanbaa. Mloro BUBeIeHHs i 3aCTOCYBaHHS.
Busnaure Temneparypu KumiHHS 1 3aMep3anHs po3unHy 40 r kaneiito Hitpary B 500 r Boau, SKIIO
YMOBHHUI CTYMiHb qucoLialii Horo nopiBHioe 75 %.
SIK po3TamyrOThCSl PO3YMHU TIFOKO3H, XJIOPUAY HATPIIO, KAJIII0 aleTary, Mifi cyibdary, altoMiHit0
HITpary, CipyaHOi KUCIOTH OJIHAKOBOT MOJISIPHOI KOHIICHTpAIlii 3a 3011bIIEHHSIM BETUYUHU
OCMOTHYHOTO TUCKY? Yomy?
Posrnsinbre (hakTOpH, K1 BIULIMBAIOTH HA CTYIIHb 1 KOHCTAHTY €JIEKTPONIITUYHOI AUCOIIAli CITa0KuX
enektpoitiB. HaBemiTe Bupas s korcrantu aucoriarnii kuciot: CH3COOH, HNO2, H2COs3 1 ocHOB:
NH3 HolIIl, CeHsCHonn2.
Busnaure Temnepatypu KUIiHHS 1 3aMep3aHHs po3unHy 14 1 Kamito rigpokcuay B 100 r Boau, K10
YMOBHHUI CTYMiHb qucolialii ioro gopiBHioe 60 %.
6. ITonsaitTss nmpo pH. Bydepni po3uunu
1o Take aKTUBHICTh 10HIB eNeKTPoIiTy? UM BOHA BIAPI3HAETHCA BiJl 3arajbHOI KOHLIEHTpALil
EJIeKTPOIITY?
Pospaxysatu pH 1 %-To po34rHy MypaIIMHOi KHCIOTH, BBAKAIOUH, 110 I'yCTHHA po3duHy 1 r/cm® i
Kz[nc = 2,1‘10'4.
Teopis cuiibHUX €1eKTpoiTIB. [oHHA crita po3uuHy.
Crynine aucomianii po34uHy cl1adKoi KUCIOTH KoHLeHTpalii ¢ = 0,1 Mosb/1 cTaHOBUTE 5 %.
Pospaxyiite o micns po36asineHHs po3unHy B 100 pa3is.
[Ilo Take aKTUBHICTb €JIEKTPOJITIB 1 10HHA CHJIa PO3UMHY, SK X BU3HAYAIOTh?
3uaiiziT 3HavenHs pH po3ununis: a) 0,01 M onrosoi kucnotu (Kn=1,74-10°); 6) 0,05 M mypaumnoi
kuciotu (K;=1,76-10%).
o Take ioHHMIA 100YyTOK BoaAN? UM 3MEHIIY€ThCS BIH IPU J0/1aBaHH1 10 BOAM KMCIOTH a0o JIyTy, a
TaKOX IPH 3MiHI TeMIepaTypu?
Po3paxyiiTe KOHCTaHTH 1 CTyIIEH1 AucoLiamii Takux kucaot: a) 2 M pozunny HCN (pH=4,55); 6) 1 M
po3unny HJO3 (pH=5,26).
Jaiite Bu3HaueHHs MoHATh «pH» Ta «pOH». B sikux Mexxax BOHU 3MIHIOIOTbCS?
KoHcranTa aucomianii a3oTucToi kucnotr gopiHioe 5,110 Po3paxysaTu cTymins aucormiarii i
KOHIIEHTpaLito 10HIB BOAHIO KuciaoTH B 0,01 M po3uuHi.
Ske 3HAYEHHS Ma€ KUCIOTHICTh CEpeIOBHUIIA B O10JIOTIYHUX TIpoliecax?
ModsipHa KOHIIEHTpallis cipuaHoi kuciaoTH fopiBHioe 0,005 M. Po3paxyBaTu KOHIIEHTpPALlit0
TIPOKCUJIBHUX 10HIB Y po34MHi Ta pH po3unHy, SIKIIO CTYMiHb Aucouiamii kucaotu 92 %.
Slkumu MeTosiaMu BU3HauaroTh pH cepeosuima? Ix nepesaru i Hemomiky.
Busnauntu pH cepenoBuina, Ko KonuenTpanis: a) ionis H3O cranosuts 1; 25102 4,2:10,
7,5-102 monb/i; 0) ioniB OH™ cTaHOBUTH 1012 3,2-10%; 4,8-10°8; 3,5-10% momb/m.
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[nmukaTopHi MeToau Bu3HadYeHHs pH cepenowuia. Ix repeBaru 1 HeJOJKH.
BopHeBuii moka3HUK PO3YMHY KaJbIifo Tiipokcuay nopiHioe 10, PozpaxyBaTi Macy KajbIlio
rigpokcuay B 200 T po3unny, SKIIO CTYyHiHb HOTO Aucomianii 85 %.
[otenmiomerpuuni Metoau BusHauenns pH cepenosuma. Ix nepesaru i Hemoniku. ®opmyna
XJIOPCPIOHO-CKIITHOTO JIAHITIOTA.
Pospaxysartu cryminp aucouniauii i pOH amowito rigpoxcuny B 0,05 M po3uuHi.
JlaiiTe BU3Ha4YeHHS MOHATTSM '"kuciora" 1 "ocHoBa" 3a Appeniycom, bpencregom ta Jloypi 1
JIproicom.
Busznauutu pH 0,02 M po3urHy O€H30MHOT KHCIIOTH, SIKIIIO CTYIiHb aucorianii ii qopisatoe 0,5 %,
a KOHCTaHTa jucoriauii — 6,6:107°.
BuknaniTe OCHOBHI MOJIOKEHHS TEOP1i CUIIBHUX €IIEKTPOIITIB.
Po3paxyiite ionny cuity cymimi 0,25 M pozuuniB NaCl, Na2SOg4 i ZnS0s.
Sxi cucremu Ha3uBarOTh OyhepHuMH, sikui X ckiaaa? Has3site 4-5 OydepHux cucrem, ki
3yCTPI4alOThCS B IPYHTOBHUX PO3YMHAX, POCIUHAX 1 TBAPHHAX.
Pospaxysatu pH 10 %-ro po3urHy OITOBOT KMCIIOTH, BBAXKAIOUH, 10 T'yCTHHA po34uHy 1 T/cM®
BuseniTs piBHSAHHS U1 po3paxyHKy pH kucinotHux OyhepHUx po3unHiB.
3uaiiniTe 3Hadenns pH po3unnis: a) 0,005 M ourosoi kucnotu; 6) 0,005 M aMOHIO TiaApOKCUTY.
BuseniTe piBHSHHS U1 po3paxyHKy pH ocHOBHUX Oy(depHHUX pO3UMHIB.
Pozpaxysatu pH 15 %-ro pozunny oprodochopHoi KHUCIOTH, BBAXKAIOUH, IO AUCOIIAIis
00MEKy€eThCs MEPIINM CTyHeHeM, a TyCTHHA po3unny — 1,12 r/em®,
Uu 3MIHIOIOTBCA XapaKTepUCTUKHU OydepHUX po3yrHIB Mpu po30aBieHHi ix Bogo? bydepna
€MHICTh Ta METOAM ii BU3HAUYCHHSI.
nopisatoe 1,3 %.
[TosicHiTh MexaHi3M Aii arieratHOro Oydepa.
Poszpaxyiite pH OydhepHoro po3unny, skuii ckiagaerbes 3 75 mi 0,05 M po3dnHy HaTpiro anerary i
50 mi 0,04 M po3unHy OLITOBOi KUCJIOTH.
[TosicHiTh MexaHi3M Jii kapboHaTHOTO Oydepa.
Poszpaxyiite pH OydepHoro pozuuny, skuii ckiagaerbes 3 100 v 0,1 M po3unny HaTpito
kapOonaty 1 50 mi1 0,5 M po3unHy HaTpito T1APOKapOOHATY.
Pospaxyiite pH OydepHoro po3unny, sikuii ckiagaerses 3 100 mi 0,1 M po3unny HaTpito
murigpodocdaty 1 150 ma 0,15 M po3unny HaTpito rigpodocdary. IlogcHiTh MexaHi3M Aii IbOTro
Oydepa.
Sxuit 00'em 0,1 M po3unny aMmoHit0 xsopuy norpioHo gogatu 10 50 ma 0,15 M po3unHy amoHi0
rizpokcuiy, moob orpuMaTu 0ydepny cymim 3 pH=9,5. TlosicHiTh MexaHi3M Aii nboro Oydepa.
[ToreHmioMeTpuIHE TUTPYBAHHSI.
300pa3iTh CXeMaTUYHO KPUBI MOTEHI[IOMETPUYHOIO TUTPYBAHHS BYT'UILHOI 1 CipYaHOi KMCIOTH
CUJIBHUM JIyToM. BKaXiTh TOUKM €KBIBAJIGHTHOCTI 1 TIOSICHITh, YUM OOYMOBIICHO Pi3HUN XapakTep
CTPUOKIB MOTEHLIATY.
[ToreHmioMeTpuYHE TUTPYBAHHS.
3uaiiti pH po3unny micis Toro sk g0 1 10,1 M po3unny ByriieHOi kucnotu goganu: 0,05; 0,1;
0,15; 0,2 monp Harpito rizpokcuay. HakpecaiTs cxeMy MOTEHIIIOMETPUYHOTO TUTPYBAHHS.
Sxuit 06'em 0,1 M po3uuny Hatpito auriapodocdary notpioHo noxatu 1o 50 ma 0,5 M po3unny
HaTpito rigpodocdary, mobd orpumartu 6ydepny cymim 3 pH = 8. TloscHiTh MexaHi3M Aii IbOTO
Oydepa.
[lo Take OydepHa emHICTH? SK 11 BU3HAYAIOTH?
Po3paxyiite OydepHy emHicTh 3a KucnoToro amiagnoro oydpepa (NH4sOH - NH4Cl), sixuo st
3miau pH 20 miu 6ydepy Ha onunuiio norpiono aogaru 12,7 ma 0,1 M po3unny HaTpito
rigpokcuay IlosicHiTh MexaHi3M Aii nboro oydepa.
Sk Bu3HaUaIoTh Oy(epHy €EMHICTh 3a KUCIOTOIO? 32 Iyrom?
Pospaxyiite OydepHy emuicTh 3a myrom 6ydepa NaH2PO4 — NazHPOa, sikio ams 3miau pH 10 M
poro Oydepa Ha oguHUIO MOTPiOHO moxatu 23,6 mu 0,05 M po3unny constHOi Kuciaotu. [losicHITh
MexaHi3M Aii uporo 6ydepa.
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[TosicHiTh MeXaHi3M Aii TiIpokapOboHaTHOTO Oydepa.
Poszpaxyiite pH OydepHoro pozuuny, skuii ckinagaerbes 3 70 M 0,01 M po3unHy ByTiibHOL
kuciotd 1 30 M 0,05 M po3uuny HaTpiro riipokapOoHarTy.
Poszpaxyiite pH OydepHoro po3uuny, skuii ckinagaerbes 3 20 mi 0,1 M po3unHy aMOHit0
rigpokcuay 1 30 M 0,05 M po3unHy amoHito HiTpaty. [loscHITE MexaHi3M Jii boro 0ydepa.
SAxwuii 06'em 0,05 M po3unny docdopHoi kucnoru notpidHO gogatu 10 100 M 0,1 M po3unny
Hatpito nuriapodocdary, mobd orpumartu 0ydepny cymim 3 pH = 3. [TosicHITh MeXxaHi3M il IIbOTO
Oydepa.
Pospaxyiite pH 6ydepHoro po3uuny, skuii ckinagaetses 3 50 mi 0,2 M po3unny Hatpito pocdary i
120 M1 0,1 M pozunny Hatpiro rizpodocdary. [losicHiTe MexaHi3M aii 11poro Oydepa.
VY SKuX CITBBIIHOIICHHSIX MMOTPIOHO B3SATH HATPIIO alleTaT 1 OI[TOBY KMCIIOTY, OO OTpUMaTH
Oydepny cymim 3 pH = 5,2. ITosicHiTh MexaHi3M Aii nboro Oydepa.
[TosicHiTh MexaHi3M Aii arietaTHOTO Oy(depa. Pozpaxyiite pH O6ydepHoro po3unny, skuit
ckinagaerses 3 35 M 0,1 M po3uuny Hatpito anerary i 115 ma 0,05 M po3unHy O1ITOBOT KUCIIOTH.
7. EJIeKTpONpPOBIAHICTH PO3YHMHIB
[TuTOMa eNeKTPONIPOBIIHICTH 1 ii 3aIeKHICTD BiJ] TEMIEPAaTYpH 1 KOHIICHTPALli €IEKTPOIITY.
[Muroma enekTponposignicTs 0,1 Monsproro posuuny KCl npu T =293 K nopisuioe 10,7-107
Cwm/M. 3HaTH MOJISIPHY €JIEKTPOIPOBIIHICTh PO3UYHHY .
MornsipHa eneKTpOIPOBIAHICTh PO3UUHY 1 i 3aJIeKHICTD BiJl IPUPOJIU EIEKTPOIIITY TEMIIEPATypH i
KOHIIEHTpAIii
3HaWTH CTYIIHb 1 KOHCTAHTY eyeKTponiTuyHOi aucorianii 0,01 M pozuuny NH4OH, sixiio monsipHa
eJIeKTPOIPOBiTHICTE po3unHy A = 0,96 CM-M2/KMOJIb.
3B'S130K MOJISIPHOI €JIEKTPOIPOBITHOCTI 31 CTyHEHEM JUCOLIallii eIeKTPOTITY 1 IBUIKICTIO PyXy
10HIB.
3HalIITh MOJISIpHY esleKTponpoBiAHICTh 0,02 M po3dnHy aMOHIIO TAPOKCUAY, SKIIO HOTo Kiye =
1,75-10°.
[TuToMa eneKTpOnpPOBIIHICTS 1 11 3aJIEKHICTh BiJ] IIBUIKOCTI pyXYy 10HIB 1 3apsiAy 10HIB.
[Muroma enextponposiagicts 0,1 M posuuny onrosoi kucnotu npu 18 °C nopisaroe 4,12-1072
Cwm/M. Bu3HauuTH CTYIiHb 1 KOHCTAHTY JMCOIIIALlii OITOBOI KMCIIOTH, SKIIO PYXJIuBicTh ioHiB H3O"
i CH3COO' BizmoBinuo nopisHioe 31,5 i 3,5 CM-M?/KMOTb.
[TosicHUTH MeXaHi3M MePEeHOCy €IeKTPUKU MPOBIIHUKAMU MIEPIIOTO 1 APYroro poay. Ak
3MIHIOETHCSI €JIEKTPOIPOBIIHICTh MPOBITHUKIB MEPILIOTO 1 IPYroro poay 3 MiJIBUILEHHIM
TemnepaTypH. Ski i0HH
3HaxoAsAThes y BogHuX pozunHax KHSO4 1 K2CO3? Sk noBecTw, 1m0 i0HU YTBOPIOIOTHCS MPH
PO3UMHEHHI KPUCTaNIB, @ HE IPU MPOIYCKaHHI €JIEKTPUYHOTO CTPyMY dYepe3 po3unH?
Cdopmymroiite 3axkoH Konbpayma. [TosicHITS, sk 3a JoriomMororo 3akony Komnbpayiia, 3Haroun
€JIEKTPOIPOBIAHICTh PO3YHHY MOKHA PO3PaxyBaTH CTYIIHb 1 KOHCTAHTY JUCOLIAII] €EeKTPOIITY.
Yu OynyTsh BiapizHsaTUca enekTponposigHocTi po3unHiB KC1, KOH, HC1 ongnakoBux
KOHIIEHTpaLii?
[TosicHITB, 1110 TaKe PYXJIUBICTD 10HIB, SIK MOKHA 1i BUMIPSTH. SIK 3aJI€KUTh €JIEKTPOJIITUYHA
PYXJIUBICTH 10HIB Bij iX 3apsaay? IlosicHiTh, YoMy 1 sk came Oy/ie 3MiHIOBAaTUCh €JIEKTPONPOBIIHICTD
PO3UMHY NIPU TUTPYBAHHI KHUCIIOTH JIyTOM.
IIpakTHyHe 3acTOCYBaHHS €lEKTPONPOBIAHOCTI. [10sCHITS, SKi IepeBaru Mae METOJ
KOHJIYKTOMETPUYHOTO TUTPYBAHHS Mepe] IHIMMMH aHAJIOTTYHUMH METOJIaMU aHAJITUIHOT XiMii.
[TosicHITB, Bi IKUX (DaKTOPIB 3aIE€KUTHh a0COIIOTHA IBUKICTh PYXY 10HIB, SIK 11 BU3HAYAIOTh.
Yomy mBuaKicTs pyxy ioniB H3O" i OH™ 3HauHO nepeBuIye IMBUAKICT PyXy iHIIHX i0HIB?
[TosICHITB, SIK 3aJIeKUTh MOJISIpHA €JeKTPOIPOBIIHICTH BiJl IIBUKOCTI PyXy 10HIB.
OO6uuncHITh CTYHIHb 1 KOHCTAHTY JUCOLIaLlll OIITOBOT KUCIOTH, SIKIIO MUTOMA EJIEKTPOIPOBIIHICTh
pu 20 °C nopisHioe 0,045 CM-M2-KMOTIb, a eleKTpuuHi pyxmuBocti ioniB H30* i CH3COO
BimmosinHo 31,51 3,5 CM'M?*KMOJIB.
EnextponiTiyHa pyXJUBICTb 10HIB. SIK BOHA 3aJIeKUTH BiJ TeMIepaTypu i NpUPOAU POZUYMHHUKA?
PozpaxyBatu nuromy enextpornposiaHicTs 0,16 M po3unny npomnionosoi kuciotu C2HsCOOH
ripu 25 °C. axmo Kye = 1,34-10°°.
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MonsipHa eleKTPONPOBiIHICTh €1eKTPOITIB, GisuuHMi 3MicT 1iel Bemmunay. 11 38'930K 3 THTOMOIO
€JIEKTPOIPOBIIHICTIO.
ITutroma enextpomnposigHicTs 0,1 M po3unny NH4sOH npu 18 °C nopisntoe 0,33 Cm/m. Po3paxyiite
MOJISIPHY €JIEKTPOIPOBITHICTD 1 CTYHiHb eNeKTPOoNiTUYHOI aucortianii NH4OH.
3aKoH He3aleKHOCTI pyXy 10HIB. [TosicHUTH, Bix AKUX (PaKTOPIB 3aJ€KUTh PYXJIUBICTh 10HIB.
[Turoma enekrponpoBinHicTh po3unny miai (I1) xmopuny, koHuentpaiis skoro 10 %, npu 18 °C
nopieHioe 11,4 Cv/m. I'ycTina po3unny craHoBuTb 1,08 r/ecM®. OGUHCINTH CTYIiHB JUCOIHaIi
CuCl2y po3yuHi.
MoutsipHa €eKTPOTIIPOBIIHICTh €IEKTPOJIITIB, 3aJICXKHICTD il Bl pO30aBICHHS PO3UHHY.
OOYUCTUTH CTYIIHB ENEKTPOIITUYHOT TUCOLIAI] 1 KOHCTaHTY AMCOIialii pO3YMHY MypPaLIHHOT
KHUCIIOTHU 3 KoHIeHTpauiero 4,94 %, skuio npu 18 °C nutoma enekTponpoBiTHOCTI PO3UHHY JTOPIBHIOE
0,55 Cm/M, a rycTuHa po3uuHy cTanoButs 1,012 r/em?,
ITuTroma i MOJISIpHA €JIEKTPOTPOBIIHICTD €JIEKTPOIITIB, X 3aICKHICTD BiJl KOHIIEHTpAILi 1 TPUPOIH
10HIB.
[Tutoma enextponpoBigHicTs po3unHy KOH, konnentparis sikoro 4,2 %, npu 18 °C nopisHioe 14,65
Cwm/m. I'yctuna posunny 1,038 r/cm®. OGUHCINTH MOJIAPHY €1€KTPOIPOBIAHICTD.
8. EaexTpoximis
EnexTpoanuii mOTeHIiad i yMOBU MOTO BUHUKHEHHSI.
3HalTH BEJTMYMHY €IEKTPOJHOTO MOTEHIIIaly IIMHKOBOI IUIACTUHY, 3aHYpeHOi B 1 M po3unH UHKY
cynbdary npu remnepatypax 0; 251 100 °C.
[ToHATTS PO CTAaHAAPTHHUM €EKTPOJHUM MOTEHIIAN 1 criocoOu HOro BUMIpIOBaHHS.
[MosicHiTh, MO BiOyBaeThes, skino po3unH 3amiza (II) mirpary Fe(NOs), nepeminryBaTtu
amominiesoro noxkoro. EY(A1/A1%) = -1,66 B; E°(Fe/Fe?*) = -0,44 B.
[ToreHtmian sIKOTO €NEKTPOY 1 YOMY MPUHHATO 32 HYJIb? ONUIIITE CXEMAaTHYHO POOOTY I[HOTO
eJIEeKTPOaY.
[TosicHiTh, un MoskHa po3unt 3amiza (I1I) cyasdary Fea(SOas)3 30epiratu B HiKeIbOBAHOMY MTOCY/Ii?
E%(Fe/Fe?*) = -0,77 B; E%(Ni/Ni®*) = -0,25 B.
3a IKUM MPUHIMIIOM PO3TAIIOBAHI METaJIM B TAOJIUIII CTAHAAPTHHUX €IeKTpoaHuX noreHmianis? 1o
MO’KHA CKa3aTy MPO XIMIUHI BIACTHBOCTI METAIly 3aJI€KHO BijJ HOTO po3TallyBaHHs B TaOIUI?
Uum nosicautH, 1o 3aniza (I1I) xnopun He MokHaA TpUMaTH B IIMHKOBOMY, ajie MOKHA TPUMAaTH B
MigHOMY TOCyai?
Hudy3iitHuit ToTeHIa 1 TPUYMHN HOr0 BUHUKHEHHS. SIK1 3aX0/I1 BKUBAIOTH JIJIs1 HOTO 3MEHIIIEHHS
IpHU eJIEKTPOXIMIYHUX BUMIPIOBaHHAX?
[TosicHITH, B AIKOMY HaNpsIMKY 1 4OMY IIPOTIKatOTh a00 HE MPOTIKAIOTh HaBEJIEH1 HUKYE PEaKIIii:
2H" + Cu —,
2AQ° + Hgo** —,
Zn® + Mg®* —.
Sxa pizuung Mixk enexkrpogamu [-ro i lI-ro pony? HaBeniTh npuKiIaau e1eKTPOAIB 1 HAMUIIITH 10HHO-
O0OMIHHI ITPOLIECH, 10 MPOTIKAIOTh HAa MOBEPXHI IUX €IEKTPOAIB. BKaxiTh, /1€ 1X 3aCTOCOBYIOTH.
SIki npouecu OyyTh MIPOTIKATH MPU 3aHYPEHHI MIJHOIT IPOTUHM y po30aBiIeHUH pO3UMH CipYaHOT
KHCJIOTH, @30THOKHUCJIOTO cpibna?
II[o Take OKMCHO-BimHOBHUIT moTeHNian? Meronu BusHauenns OBIL. Moro pois y rpyHTax.
EnextpopymriiiHa cruiia KaJOMeIbHO-BOAHEBOTO TAIbBAHIYHOTO €JIEMEHTA
Hg | HgCl2,KCI || H* | (H2)Pt nopisHtoe 0,434 B. O6uucnutu pH po3urHy, SIKIIO €1eKTPOIHUIHI
MOTEHITIaJl KaJIOMEJIbHOTO eJIeKTpoia qopisHioe 0,25 B.
[ITo Take MmeMOpaHHi enexTpoan? SIk BUHHKAE CTPUOOK MOTEHIIIay B MEMOpPaHHUX eleKTpoaax?
Po3paxyBari OKMCHO-BiJHOBHUI noTeHIian a1 cuctemu: MnO4 + 8H = Mn?* + 4H,0, sikmo
KoH1eHTparis MnO4™ nopiaroe 10 Mons/m, Mn?* - 10" mons/n, H+ - 0,2 MoiB/11.
CxemMaTH4HO ONMUIIITH Oy/TOBY 1 MPUHIIMII POOOTH CKIISTHOTO eJeKTpoa. BkaxiTh 1€ BUHUKAIOTh
MOTEHIIIaJH 1 IKUH 3 HUX JIIHIHHO 3a7eXuTh BiJ pH cepenoBua.
[Tpu poOOTI SIKOTO 3 HABEIEHUX TraIbBaHIYHUX €JIEMEHTIB HE 3MIHIOETHCSl Maca IMHKOBOT TUIACTUHKU?
KonuenTpariii po3unHiB cosueir 1 M.
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Zn | ZnSO4|

MgSOs | Mg Cu | CuSO4 || ZnS04 | Zn
Ag | AgSO4

| Zns04 | zn Zn | ZnS0O4|| CuSO4 | Cu

Zn | ZnS0O4 || MgS04 | Mg
CxeMaTU4HO ONUILITH OyIOBY 1 MPUHIMIT pOOOTH XIHTIAPOHHOTO eNeKTpoa. o siIkoro TUITy BiH
HanexxuTh? Hanumrite hopMyity 171 BUZBHAYEHHS MOTEHIIAy eIeKTPO/Ia.
Enexrpopymiiina cuiia XiHriIpoHHO-KaJIOMEIbHOT 0 TaJIbBaHIYHOTO efeMenTa jopisHioe 0,337 B.
OGuuciut pH po34rHYy, SKIIO EIEKTPOIHUN MOTSHITIAT KaJTOMEJIBHOTO eJeKTpoaa qopiBHIoe 0,25
B.
[naukaTopHi 1 fonoMikHI eekTpoau. HaBeaiTe mpuKiIaau 1 HAMUIIITH PIBHSHHS MPOIIECIB, K1 HA
HUX IPOTIKAIOTh.
EPC ranpBaHiuHOT0 €1eMEHTa, CKJIAJCHOI0 3 HACHYEHOT'0 KaJOMEJIbHOTO 1 XIHT1IPOHHOTO
€JIEKTPO/Ia, 3aHyPEHOTO B IOCIIIXKyBaHuii po3unH nipu 18 °C, mopiearoe 0,36 B. O0uncnutu
BOJIHEBHH IIOKA3HUK i aKTUBHICTH i0HIB H' y po3umHi.
TepmoauHaMika elIeKTpoxiMiuHuX mporieciB. PoOoTa rajapBaHiyHOTO €IeMEeHTa.
OGUHCINTH TTOTEHIIia IIMHKOBOTO eIeKTPo/a, 3aHypeHoro B 150 cm® posunny, mo mictuts 0,2 T
UHKY cyJbdarty npu 25 °C; cTymniHb Aucouiamii coii y po3unHi NPUHHATH PIBHUM OIMHUIL.
Hopmanbuuii enement Bectona, iioro 0yaoBa, IpUHIIKI POOOTH 1 IpU3HAUEHHS.

O6unciuTi akTUBHICTH i0HIB CO?" (ace2+) y posunni CoCl, mpu 25°, sKu10 moTeHIian Ko6aabToOBOro
eJIeKTpo/Ia B po3uunHi fgopisHioe -0,3078 B.

Busenits piBHsHHA HepHcTa /U1 po3paxyHKy eJIeKTpOAHOI0 MOTEHLIaNy 1 IpoaHalizyiire Horo.
O6uncnuti EPC KOHIIEHTpAIifHOTO eleMeHTa i3 BOJHEBUX €JIEKTPO/IiB, 3anypenux B 0,1 1 0,001 M
posurn KOH npu 25 °C. Koedinientu akrusrocti ioniB H* y po3unnax npuiiHaTH piBHUMU
OJIMHMIII. SIKMI HAPSIMOK CTPYyMY Y JIaHIIOTY?

EnextpopyuuiiiHa cuia Ta METOAH i BU3HAYCHHS.

O6uucnutu pH i pOH, sixmo EPC raneBaHi4HOTO €1€MeHTa, CKIIaIeHOTO 13 HOPMaIbHOTO
KaJOMEJIBHOTO €JIEKTPO/ia 1 BOJHEBOr0, 3aHYPEHOT'0 B TOCHIKYBaHUI po3uuH, nopiBHioe 0,297 B
npu 25 °C.

9. IloBepxHeBi IBUIIIA HA TPaHULi po3moainy ¢a3. Axcopouis

[TonsiTTst copOitist, amcopOItisi, abcopOitisi, ancopOeHT, abcopoeHT, aecopOiris. [1{o Take moBepxHeBa
€Hepris 1 IOBEPXHEBUI HATAT PiAUHU?

Oco0OnuBocTi (hi13U4HOT 1 XIMIYHOT afcopO1ii, ancopOiiiiHa piBHOBara, 130TepMu aacopOLii 1
PIBHSHHS, 110 i ONHMCYIOTb.

Teopist MmonekymsipHOi amcopOii Jlenrmiopa, i OCHOBHI TOJIOKEHHS, BUBEJICHHS PIBHSIHHS 130TEPMHU
Jlenrmropa.

[ pyHTOBO-BOMPHHI KOMILIEKC i aCOPOLiiHI MPOIIECH, 110 MPOTIKAKTH Y IPYHTI.

Po3paxyiiTe KUIbKICTh MypalIMHOT KUCIIOTH, 1110 aacopOyBanacs 100 r rpyHTY, SIKIIO piBHOBa)KHA
KOHIEHTpAaLlsl KUCJIOTH CTAaHOBUTH 8,6 MMOJIb/11, a KoHCTaHTU K 1 N piBHAHHA PpeliHtixa
BiJIMOBIAHO AOPiBHIOWOTH 4,5 1 3,1.

Bunu agcopOuii ra ix xapakrepuctuka. Skuil BUa aacopOLii CriocTepiraeTbCs B CUCTEMI IPYHT -
I'PYHTOBUH pO3YHH.

[ToBepxHeBa eHepris 1 3MouyBaHHs. ['11podo0OHi 1 rigpodiabHI TOBEPXHI.

OO6miHHa ajcopOuis Ta ii ocobauBocTi. KaTioHiTH 1 aHIOHITH, HABECTH MPUKIAIH. iX 3aCTOCYBaHHS.
[ToBepxHeBo-akTuBHi (IIAP) Ta moBepxueBo-iHakTuBHI (I1IP) peyoBuHM 1 iX BIUIMB HAa MOBEPXHEBUI
HATSAT 1 MOBEpXHEBY eHeprito. 3actocyBanHs [IAP y cibcbkoMy rocnoapcTsi.

Ski MosieKy i Ha3uBarOThCs AUPUIbHUMU. OpieHTalis AMPUIBHUX MOJIEKYJ Ha TIOBEPXHI PI3HUX
a/ICOpOCHTIB.

Ancop01iist Ha Mex1 po3MmoiTy piauHa — ra3. PiBasuaus ['160ca 1 oro anamis.

Sk mpoTikae mporiec afcopO1ii Ha MOBEPXHI TBEPAUX TiJ 13 PO3UMHIB €NEKTPOIITIB.

Pospaxyiite Benuunny ancop6uii (I') KUCIOTH Ha MeX1 pO3MOJLITY PO3UMH-TIOBITPS, Ko mpu 20 °C
Jutst KoHteHTpaniid kucnoru Cy [=0,71C2=0,5 KMOJTB/M®

MMOBEPXHEBUH HATSAT BIAMOBIIHO G = 6,84:103 6 =6,19-10° H/m.
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Oco6mmBoCTI ancopOITii CUITBHUX €JIEKTPOJIITIB HAa TOBEPXHI TBEPIOTO Tija.

Po3paxyiiTe KUIbKICTh OLTOBOT KUCIIOTH, 1110 afcopOyBanack 200 r rpyHTY, SIKIIO piBHOBa)KHA
KOHIICHTpAIlisl OIITOBOT KUCJIOTH CTAaHOBHTH 18,6 MMOIb/11, a koHCcTaHTH K 1 N B piBHSAHHI
@peitntixa BiAnoBiaHoO piBHI 5,64 1 3,4.

SIK1 pe4OBUHM 1 YOMY € TOBEPXHEBO-AKTUBHUMU 110 BIAHOIIEHHIO J10 BOAH.

[MToBepxuesuit HaTsr Boau 6 (H/m) mpu 20 °C i3 3011bMICHHSM KOHIICHTPAILIil OpraHiuHOT KUCIOTH
(xMob/1) 3miHIOETBCS Tak: C1 = 0 — 61 =7,28" 102 C2=0,1-062=6,79-10%, C3=0,5-03 =
6,28-10. BukopucroByroun pisnsans ['i66ca pospaxyiite Bemuuuny ajgcop6uii (I') Ha Mexi
PO3MOALTY PO3YHH-TIOBITPA.

OpieHTaris MOJIEKyJ OBEPXHEBO-AKTUBHUX PEUYOBHH Y MPHUIIOBEPXHEBOMY I1api, mpaBuiio Tpayoe.
Ska kucnora - MypariiuHa, OlTOBa Y MPOIIOHOBA - IPHU JI0JIaBaHH1 y BOJTy OLJTBIITIOK MIpOIO
3MEHIIIy€ MOBEPXHEBUN HATHT.

OCHOBHI ITOJIO’KEHHS TEOPil MOJIMOICKYJSIPHOIT aacopOIlii, 130TepMH MOJIIMOJIEKYIISIPHOI a1copOITii.
10, Kosoinni cucreMn Ta iX XapaKkTepuCTHKA

Bunuknenns konoigHoi ximii. Kinacudikariis [ucnepcHUX CUCTEM 3a pO3MipaMH YacTOK
aucriepcHoi (asu

3aranbHa XapakTepucTHKa JucrnepcHux cucteM. Knacudikauis qucrnepcHuX CUCTEM 3a arperaTHUM
CTaHOM JHCIIEPCHOT (a3u i JUCTIEPCIHHOTO CepeOBUIIIA.

Metoau oliepKaHHs KOJIOIIHUX CUCTEM 1 IX XapaKTepUCTUKA.

JlucriepciiiHi MeToIn oJiepKaHHs KOJIOITHUX CUCTEM 11X Xapakrepuctuka. HaBecTn npukmam.
OneprxaHHs KOJOIHUX CUCTEM METOoM nenTtu3anii. HaBectu npuxiaay.

Buan nentusarii 1 ix xapakrepuctuka. HaBectn npukinaau.

KonneHncaniiini METou oJiepxKaHHs KOJIOIIHUX CUCTEM.

OpneprxaHHs KOJOITHUX CUCTEM METOZOM (i3WYHOT KOHIEHCALli.

OpneprxaHHs KOJOIJHUX CUCTEM METOJOM XIMIYHOI KOHJIeHCaLlii.

HaBectu npukiiaay BiAMOBIIHAX peaKIliii.

OuncTKa KOJOiJHUX CHCTEM BiJ JOMIIIOK.

OumrcTKa KOJIOITHUX CHCTEM BiJ] IOMIIIOK eJIeKTpoiTiB. [iami3.

OCMOTHYHUI TUCK KOJIOITHUX PO3UYHHIB.

MosnexyIsipHO-KIHETUYHI BIACTUBOCTI KOJIOTTHUM CHUCTEM.

CenumenTartis Ta ii 3aKOHOMIPHOCTI. B'SI3KICTh KOJOIMHUX CHCTEM.

[ pyHTOBO-BOMPHUI KOMILIEKC. 3HAYEHHS MOJIEKYJIIPHO-KIHETHYHUX (DAKTOPIB y Mpolecax
I'PYHTOYTBOPEHHS 1 F€HE3UCY IPYHTIB.

OnTruHi BnacTUBOCTI AucnepcHux cuctem. Edexr Tunnans.

KonnenTparis cranaaptHoro po3uuny 3ot Ci = 0,25 %, Bucota otBopy mropu hy = 5 Mm.
Bu3HauuTH KOHIIGHTpALiI0 po3uuHy 305110 Co. skiio it Heoro hy =10,1 mm.

CBITJI0pO3CitOBaHHS B TUCIEPCHUX cucTeMax. PiBHsAHHA Penes Ta fioro aHaniz. BuBectu piBHIHHSA,
sIKE JIEKUTh B OCHOB1 METOY HedernoMeTpii.

Yepes 30116 TyMyCy HPOITYCKaJIU CBITJIO, B OJHOMY BUIAAKY 3 JOBKUHOIO XBUIi A = 400 HM, a B
apyromy — A = 600 HM. B sskoMy BuUnasiKy po3citoBaHHS CBITJIa OUIbILE 1 B CKIJIBKU pa3iB?
AbcopO11ist cBiTIa B AUCIIEPCHUX CUCTEMaX. 3aKOH IMOTJIMHAHHS

CBITJIA.

300pa3iTh 3aJIeXKHICTh IHTEHCUBHOCTI CBITJIA, 10 IPOMIILIO Yepe3 pO3YuH, Ta ONTUYHOI TYCTUHU
PO3YMHY BiJ] KOHLIEHTpALlli pO3YHHY 30JI10.

Hedenomerpuunuii i TypOimuMeTpUYHUI METOAM JOCTIIKEHHS KOJIOITHUX CUCTeM. SIka
MIPUHIIMIIOBA PI3HUIII B ONITUYHUX cXeMax Hedenomerpa 1 TypOigumetpa? Sky iHopmalliro MOXKHa
OTpHUMATH 3a

JOTTIOMOTOF0 KOYKHOIO 3 IIUX TPWIIAJIiB TIPY BUBUYCHHI TUCTIEPCHUX CHCTEM?

Uepes 3016 3ai1i3a ripoKCUIy MPOITYyCKAIH CBITIIO, B OJTHOMY BUIAJKY 3 HOBKHHOIO XBui A = 800
HM, a B Ipyromy — A = 400 HM. B sikomMy BumagKy po3citOBaHHS CBITJIa OLIbIIE 1 B CKUTBKH pa3iB?
Hedenomerpuunuii MeTo T0CTiIKEHHS BIACTUBOCTEN KOJIOITHUX CHCTEM.

3a momomororo HederoMeTpy BU3HAYMIM KOHIICHTPAIIIIO 30J10 CIPKUA OHAKOBOT auctepcHocTi C:
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197.

TOpiBHSHO 3 KoHIeHTpamniero C1 = 1,6 xr/M°. BUCOTH OCBITJICHNX IIapiB CTAHOBMIIH:

h: = 18,4 mm. hy = 31,2 mm. BusHauutu koHIeHTpaitito 30110 Co.

BucHoBku 3 3akoHy po3citoBaHHS cBiTa Penes. [loscHIT Taki sBuIa: OJaKUTHUI BIATIHOK HeOa 1
BOJIM, YEPBOHHH KOJip CUTHAJILHUX BOTHIB.

VY CKUIBKH pa3iB 3MIHUTHCS IHTCHCUBHICTh PO3CISTHOT'O KOJIOTAHMUM PO3YHHOM CBITJIa TIPH
3MEHIIIEHH] Y JIBa pa3u: a) JiaMeTpa YaCTHHOK JUCTIEPCHOT (a3u; 0) JOBKUHU XBHIII TTAAAF0UY0TO
cBiTina?

11. Teopist koJs10inHuX cucreM. Byposa minemnn

SBumie enextpodopesy 1 oro 3acTOCyBaHHS.

EnexTpoKkiHeTHYHHMIA TOTEHIIIaM 30J1t0, BUMIPSTHUN METOAOM eJIeKTpodopesy, CTaHOBUTH 45 MB.
I'panienTt moTeHIiany craHoBUTh 7 B/cMm, nienexktpuyHa ctaya Bojau 81, a B'3KicTh BOIU 1-10°
[Ta-c. Po3paxyiiTe enexkrpodopeTnyHy MIBUAKICTh YaCTOK 30J110. YaCTUHKU BBAXKATH CHEPUIHIMH.
{(n3eta)-noteHian. Moro BUHUKHEHHS i crioco6u BuMipioBanHs. Enexrpodopes rigpo3oito
Fe(OH)3 mpoBoauiiu npu TaKWX yMOBaX: Pi3HUIL MOTEHIIIANIB Ha enekTpoaax 150 B, BiacTanb Mixk
enekTpogamu 30 cM, IIBUIKICTh pyXy 4acTok 30110 - 14 mm 3a 10 xB, gienexkTpuyHa crana Boau 81,
B'a3kicTs Boau 1-107 Ia-c. 3Haiitu {-moTeHmian 30mo0. YacTHHKY BBAXKATH CHEPUUHIMA.
PozButok ysBiens npo BunukHeHHs Ta 0ynoBy [1EII. Tepmoaunamiuamii moTeHmia.
Po3paxyBatu (-moTeHIIan YaCTUHOK TJIMHU, SKIIO MpH TpaaieHTi notenuiany 10 B/cm wactunkn
npoxoaaTe 1 MM 3a 1 xBunmnHy. B's3kicTh cepenoBuina 1-103 a-c, nienexTpuyHa crana 81.
YacTUHKY BBaXKaTH CHEPUIHUMU.

[TonBiitHMIA eNEeKTPUYHUN IIap Ta MEXaHi3M Horo BUHUKHEHHs (Teopii ['enpmronbia, 'y 1 lTepHa.
Po3paxyBartu (-moTeHIian YaCTUHOK CyCIIEH3ii, SKIIO eNeKTPOPOPETUIHA MIBHIKICTh YACTHHOK
1,99-10™ cm/c. Taninus notenuiany craHoButh 0,57 B/cM. [lienextpuuHna crana nopisHioe 81, a
B'si3kicTh Boau 1-107° [Ma-c. YacTHHKH BBaKATH VT HIPUIHAMU.

Hagectu cxemy Oynosu I1EII 3a HltepHom i rpadik nagiHHs noTeHmiany. TepMoaguHaMiqHuH 1
SJIIEKTPOKIHETUIHHI TTOTEeHIIau. Po3paxyBaru {-moTeHmian yactuHoK 30utt0 3auiza (111)
TiIPOKCUAY, BUKOPUCTOBYIOUM TakKi AaHi: BennyuHa 30BHIMHL01 EPC 200 B. Bigctans mMix
eJIeKTpoIaMu 22 CM. MeKa 30JII0 3MIIIyeThCs Ha 2 cM 3a 15 xBwmmH. JlienekTpuyna crana - 81. a
B'SI3KICTh CEPEIOBHINA

1-10° IMa-c. YacTHHKYM BBaXATH CHEPUIHIMH.

MeTo/M BU3HAYCHHS eJIEKTPOKIHETHUHOTO NMOTeHIiany. Moro 3HaueHHs /s CTIHKOCTI KOOiIHIX
CHCTEM.

PozpaxyBatu enekrpodopeTuyHy MIBUAKICTH YACTUHOK 30JIF0 30J10Ta, SIKIIO TPAJI€HT MOTEHIIaTy
nopisHioe 1000 B/Mm, a {-motentiian craHoButh 58 MB. [lienexktpuyna crana - 81. a B'I3KiCTh —
1,14- 107 Ta-c. YacTHHKH BBaKaTH WTIHIPUYHUMU.

SBuine e1eKTPOOCMOCy 1 MOT0 3aCTOCYBAHHS.

ITix niero enexTpuyHoro crpymy Hampyroo 180 B 3016 3a 20 XBUIMH nepeMicTHBCS Ha 3,6 cM.
BiJICTaHb MiK eJIeKTPOAAMHU CTaHOBUTH 30 CM. JlieNekTpryHa cTana Boau 81, a B'askicts Boau 1-107°
[Ta-c. Yactunku BBakatu chepuuyHUMU. Po3paxyBaTu eNeKTpOKIHETUYHHI MOTEHIIIa 30JT10.
[30enexTpuuHMii CTaH KOJIOIAHOT MILIEIH.

PozpaxyBaTu rpaieHT NOTEHIlIANY, SIKIIO e1eKTPOGOPETUIHHN MOTEHIIIa YACTHHOK 30JI0 3alli3a
(I1T) rimpoxcuy mopisHIoE 52,3 MB. a enekTpodopeTHuHa MBUAKICTH YacTHHOK — 3,74-10 cm/c.
Hienexktpuyna ctana Boau 1. a B'I3KiCTh BOJU 1-10° IMa-c. YaCTHHKH BBaXKATH UTIHIPUYHAMU.
YoMy enexkTpoHeHTpalibHa Milleia B €JIEKTPUYHOMY T10J11 IOYMHAE PyXaTUCh?

PozpaxyBatu enekrpodopeTuuHy MIBUIAKICTH YACTUHOK MEBHOTO 30JT10, SKIIO iX (-TOTeHIial
nopiBHioe 89,5 MB; pi3HuIsg moTeHIianiB Mixk enekrpogamu 240 B. Bincrans Mik enekrpogamu - 20
cM. Jlienextpuuna crana Boau 81. a B'sskicts Boau 1-107 Ia-c. YacTunku BBaXkaty chepUuHUMH.
Hanmcatu peaxiito rigposnizy com NazSiOs, cxemy i popmyity Milesu, SKa Ipu [bOMY
yTBOpIO€THCS. BkazaTu ii cki1agoBi YacTUHHU.

Jlo Boau momaroth po3unH FeCls. BHacmigok rigposti3y i€l coti yTBOPIOETHCS KOOI THUNE PO3UHH.
Hanuurits piBHSHHS peakiliid, GopMyiy YTBOPEHOI MIleNU 1 BKaXITh 11 CKJIaJ10B1 YaCTHHH.
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[Ipu cTukaHHI ra30MOAIOHOTO YOTHPHUXIIOPUCTOTO KPEMHIIO 3 BOJISTHOIO ITAPOI0 YTBOPIOETHCS
KPEMHIIO TUOKCH]] B KOJIOIAHOMY cTaHi. Hanumite opmMyiy yTBOpeHOi MilleNn 1 BKaXITh 11
CKJIa/IOB1 YaCTUHU

[IpencraBre cxeMaTU4HO Mpoiiec nenrtu3aiiii npu aii Ha ocan Fe(OH)s pozuuny 3amiza (I11)
xyopuay. Hamumiite Gopmyity yTBOpEHOT MilleH 1 BKaXKITh ii CKJIa10B1 YaCTHHHU.

Jli€t0 KMCHIO Ha PO3YUH CEJICHOBOAHIO OTPUMYIOTH KOJIOIIHUM PO3UUH, Yy AKOMY SAPO MiLleIn
CKJIAZIA€ThCS 3 ceneny. Hamumite popmMyiry yTBOpEHOT Millesn 1 BKaXKiTh 11 CKJIaJ0B1 YaCTHHH.
KonoinHuit po3unH Cipku MOXHA OTPHUMATH 32 PEAKIIEI0 PO3KIALY TIOCYNIb(ATHOI KUCIOTH
H>S,03 — H20 + SO; +S. Harumiite popmyiry yTBopeHOT Milleu 1 BKaKiTh 11 CKJIaJ0B1 YaCTUHH.
3a peakuieto noasiitHoro oominy AsO3 + 3H2S — As2Sz| + 3H20 onepkyroTh HEpO3UHHHUIHA
apceny cynbdin. Hanumrite hopmyy yTBOpEHOT MIIIeNIH 1 BKaXITh ii CKJIaI0OBI YaCTHHHU.

Sxuit 06'em 0,005 M pozunny AgNO3 cix gogatu 1o 50 mit 0,02 M po3uuny KJ, mo6 ogepxaru:
a) BiA'eMHO Ta 0) MO3UTUBHO 3apsHKEHUH 30J1b Hoauay cpibna. Hamrcatn popmynm BiaAnmoBiAHUX
Mminen. BkaxiTe X CKJIa0B1 YaCTUHH.

[TosicHicTh OyOBY MilIeJH, sSIKa YTBOPHIJIACHh MPU 3JIMBaHHI OJTHAKOBUX 00'€MIB:

a) 0,01 M pozuuny cpibiua HiTpary i 0,005 M po3uuny Kaiito Opominy;

6) 0,02 M pozuuny cpibna "itpaty i 0,08 M po3uuny kamniro 6pominy.

SIxi HOHM HA3WBAIOTh MOTEHITIAJIOBU3HAYAIOYMMHE B CTPYKTYP1 KOJIOTIHOT Mitemn?

Jo 0,1 11 0,02 M pozuuny cpibna Hitpary npuiuiu 0,05 1 0,02 M po3uuny kanito xiopuay i 0,05 i
0,02 M pozuuny Kauito HiTpaty. Hapucyiite cxemy i Hanmumite (GopMyiITy YTBOPEHOI KOJIOITHOT
MILEJIM 1 BKaXITh Ha 11 MOTEHI[1aJIOBU3HAYAI04l HOHU.

SIKi 1OHM HAa3MBAIOTh MPOTHUHOHAMH B CTPYKTYp1 KOJIOIMHOT Mitenn?

Hanumite Gpopmymy i BKaXKiTh Ha MPOTHUHOHU B KOJIOTAHIM Millei, 1[0 YTBOPIOETHCS IIPU 3TUBaHH1
0,2 10,01 M pozuuny 6apito xopuay i 0,1 10,01 M po3unny Hatpito cynbdary.

3011b cpibiia Gpomiay oTpuMaly 3MilTyBaHHSIM ofHakoBuX 00'eMiB 0,008 M po3umnHy Kaito
opomimy 1 0,0096 M po3zuuny cpibia HiTpaTy. BUsHaunTH 3HaK 3apsay 4acTHHOK 30iit0. Hanmucaru
dbopMyity yrBopeHoi minenu. BkazaTu ii cki1ajoBi 4acTHHH.

3076 6apito cynbhary OTpUMaH 3MIITYBaHHSIM OJHAKOBHX 00'€MIB PO3UHHIB CipUaHOi KUCIIOTH i
Oapito HiTpaTy. B enlekTpu4HOMY MO 30J1b PyXa€eThes A0 aHOAy. BU3sHaunTu 3HaK 3apsay
4acTUHOK 30:110. Hanucatu ¢popmyiny yTBopeHoi minienu. Bkaszaru ii cki1ajioBi YaCTHHHU.
CBixk0OCaKEHUH 0ca/l alIOMIHIIO TIPOKCHYy 00pOOUIN HE3HAYHOIO KITBKICTIO COJITHOT KMCIIOTH,
HE/IOCTaTHBOIO TSI IOBHOTO PO3YMHEHHs ocaay. [Ipu oMy yTBOPHUBCS 30J1b alIFOMiHIIO
rizpokcuay. Hamucatu ¢popmyity yTBOpeHOi Milenu, SIKIIO B €IEKTPUYHOMY 1011 YACTUHKH 30JTH0
pyxaroTbcs 10 Karoay. Bkazatu ckiiaoBi YaCTUHU MILIEIH.

IIpu TpuBanoOMy CTOSIHHI CIpKOBOJHEBOI BOJIU B pE3yJIbTaTi OKUCIIEHHS CIPKOBOJHIO KUCHEM
MOBITPSI YTBOPIOETHCS KOJIOTAHUM po3urH cipku. HamucaTu piBHSHHS peakiii OKUCIEHHS
CIPKOBOJIHIO, cXeMy 1 popMyIly MilLleiH, sSIKa IPU [IbOMY YTBOPIOETHCS.

Kinernuna ta arperatvBHa CTiIHKICTb KOJIOIIHUX CUCTEM.

Sxwmii 3 enextpoditie: LICl, NaCl, KC1 yu CsCl maTume MeHIIHiA IOPIT KOATyJISIil 11 BiT'€MHO
3apsKEHOTO 30110 Oapiro cynbdary? Yomy?

SIk1 3MiHM BUOYBAIOTHCS 3 KOJIOITHOIO MILIEJION0 MPH KOATYJIALIT 30110 €IeKTpoIiTaMu?

3oabs AgJ oaepkaHO B HAAJMIIKY Kallito Hoauty. Po3paxyiiTe nmopir Koaryssiii 30110 po3unHaMU
KaJito cynbdary, MarHiro HITpaTy, SKIIO MOPIr KOAryJsLii pO3YMHOM KaJlbIi0 XJIOPUIY JOPIBHIOE
120 MMoOB/11.

[IpaBuia KoaryJsiii KOJIOITHUX CUCTEM PO3YMHAMHM €JIEKTPOJIITIB.

[Moporu koaryJisiii MeBHOTO 30110 PO3YMHAMHU eNIEKTPOIIiTiB Taki (Mmouw/i): KC1 — 105; MgCl, —
1,8. Po3paxyiite moporu koaryssiii mporo 3010 po3unHamu FEClz 1 NaxSOas.

[Ilo Take arperaTUBHA CTIMKICTh KOJOTIHUX CUCTEM 1 BiJI YOTO BOHA 3aJICKHUTH?

Jnst koaryssiii 40 MIT 30110 aTIOMIHIIO TiAPOKCHIY BUTpadeHo 6,2 mu1 4 M po3unHy Kajito
xyopuay a6o 12,1 ma 0,4 M po3unny kamito cynbdary. Po3paxyiiTe moporu Koaryssiii 30110,
BKaXITh 3HAK 3aps/y 30JII0.
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215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

SABuie B3aeMHOI Koaryssiiii 3071iB. [losicHuTH Ha MpUKIami.

[Toporu xoaryisii MeBHOTO 30110 po34rHAMHU eNeKTpodiTiB Taki (Mmoub/i): NaCl - 98, NasSO4 —
1,6. Po3paxyiite moporu koarysiiii 1ioro 3010 po3unnamu CaClz i Ks[Fe(CN)s].

KinernuHa cTiliKicTh KOJIOITHUX CHCTEM 1 (haKTOpH, SKi Ha Hel BIJIMBAIOTb.

[Toporu KoaryJsiii IEBHOrO 30J110 PO3YMHAMH €JICKTPOIIiTiB Taki (Mmoiw/in): KC1 - 220, ZnCl; -
211. Po3paxyiiTe moporu koarysuii 1iporo 300 pozurnHaMu A1C13 1 K2SOa.

[TpaBuna Hlynere-I'apai. Yomy koaryiroroda 37aTHICTb 10HIB 3JIKUTH BiJI iX BaJCHTHOCTI?
3oub 3amiza (I11) rigpokcury OTpUMaHO MPH J0JaBaHHI PO3UMHY aMOHiI0 KapOOHATY A0 PO3UUHY
3aumiza (I1I) xnopuay. SIkuii 3 €MeKTPOMITIB: KaJIik0 XJIOPUI, KaJlif0 CYJIb(}AT YU ATFOMIHIO XJIOPHT
MaTUME MEHIIUH nopir koarymsiii? Yomy?

[Topir xoarynsmii Ta MeTOAM HOTO BU3HAYEHHS.

[Toporu koaryniii IEBHOTO 30J10 PO3YMHAMH €JIeKTPOIiTiB Taki (MMoib/i): NaNOs - 305,
NazS0;s — 5,2. Pospaxyiite moporu kKoaryJsiii nporo 300 posunHamu ZNCly i Ka[Fe(CN)e].

SIKi SIBUILA CTIOCTEPITalOTHCS MPH KOATYIIALIT KOJIOIIHUX PO3YMHIB CYMIIIIIIO €IEKTPOIITIB?

30116 cpibita XJIOPUAY OACPKAHO B HAIUIIKY cpidiia HiTpaTy. Po3paxyiiTe mopir Koaryssiii mboro
30JI10 PO3UYMHOM KaJbLi0 HITPATY, SIKIIO MOPIT KOATYJISALil pO3YMHOM Kalilo Cyab(paTy J0piBHIOE
75 mmonw/n. Hanmumnite popmyiy MilleTH 301T10.

CuHepesuc Ta aHTaroHi3M 10HiB. [1oSICHUTH Ha PUKIIAII.

Jlnst koaryssimii 50 M1 30110 3aitiza TigpoKcuay BUTpadeHo 8,4 mut 2 M po34nHy HATpiro XJIOPHIY
a60 2,9 mi1 0,1 M po3unHy Katiro cyibdary.

Po3paxyiite moporu Koarysiii 305110, BKaXKiTh 3HAK 3apsiLy 30JT0.

Yomy konoinHi cucremu HecTiiki? 11lo Take Koaryssiis 3051iB 1 sIK BOHA MPOTiKae?

3oss Fe(OH)s onepxano nipu moaasanui pozurny (NH4)2COs 10 pozuuny FeCls.

Sxwuit 3 enextpoitiB - KC1, KoSOs yn A1Cl3 MaTiMe MEHIIIUH MOpir Koarysisiii?

Haxkpecnits cxemy OyZ0BH MilI€TTH LILOTO 30J10.

[MopiBHsiiTe, siKi 3MiHU BiIOYBaIOTHCS 3 KOJIOITHOIO MIIENIOI0 TIPH eleKTpodopesi Ta mpu
KOAryJIsiii 30J110 pO3YHHAMU €JIEKTPOJIITIB.

JIJis 09MCTKH BOAOIIPOBIIHOT BOJIU BiJ] 3aBUCIIMX YaCTUHOK TIIMHH 1 MICKY JOJAIOTh HEBEIHUKY
KUIBKICTh aTOMiHI0 cynbdary. YoMy B TakoMy pa3y CIOCTEpIraeThCsi OUTBII MIBUIKE OCIIaHHS
3aBUCIMX YaCTUHOK? JlaiiTe MOTHUBOBaHY BIATOBI/Ib.

SIK MOKHA 3aXMCTUTH KOJIOTIHI cucTeMu? SIka poiib LIbOTO SIBUIA Y IPUPO/IL Ta TEXHiLli?

3o7b cpibia Hoauy OTPUMAHO MPH 3MILTYBAaHHI PIBHUX 00'€éMIB pO3UYHMHIB Kaliio Hoauay 1 cpibna
HiTpary. [Toporu koaryJsiii 7aHOTo 301110 pi3HUMH enekTpoltiTamu cTaHoBIATh Aist: Ca(NO3)2 —
315; NaCl — 30; MgCl> — 320, NazPOs - 0,6; NaxSO4 — 20; A1C13 - 330 MMoutw/m1. SIKy 3 BUXITHHX
peuoBHH 0yJ10 B34TO B HAIMIIKY? Binnosine MotuByiite. Hanmucatu cxemy 1 popmyity Milemu.
Ske 3HAYEHHS MAIOTh MPOIIECH KOAryJIsiii y ¢opMyBaHHI IpyHTIB?

3omnb AQJ oxeprkano B Haanumky AgNO3. O0uncaiTh Mopir KoaryJisiii IibOro 3010 poO3YMHAMHU
K2S04 1 Kz[Fe(CN)e], sixiro nopir koaryssiiii pozaunnom CaClz nopiaioe 120 Mr-exs/i.
Haxkpecnits cxemy OyZ0BH MilleTTH IIbOTO 30J110. UM 3MEHIIUTHCS CIIBBITHOIIEHHS TTOPOTiB
KOaryJisiii, sIKIio 30516 oTpuMat y Haamumky KC17?

Buknanite 0CHOBH cyyacHOT Teopii KoaryJsiii 3051iB po34rHAMH €JIeKTPOJIITIB.

st koaryssiii SO mut 30110 3aii3a riipokcuay ButpadeHo 16,8 mi 4 M po3uunny KC1 a6o 12,2 mn
0,1 M po3unny K2SOs. O6umCcHiTh MOPOrU KOAryJIsiii 30110 BKa3aHUMHU €JIEKTPOIITaMH 1
HaKpeCIiTh cxeMy OyJ0BH MIIEIH IIOTO 30JII0.
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IMpuxaan TecTiB /sl BABHAYEHHS PiBHS 3HAHb CTY/IE€HTIB

HAIIIOHAJIbHUHM YHIBEPCUTET BIOPECYPCIB I IPUPOJIOKOPUCTYBAHHSA

YKPAITHU
OC bakanasp Kagenpa EK3AMEHAIIVMHAM 3aTBepaKyI0
CrerianbHICTh, OCBITHS 3arajbHOl BIJIET Ne _1 3aB. kadeapu
nporpama 202 3axucTi | OpraHiyHoi Ta 3 TUCIUTUTIHA
KapaHTHH POCIIUH diznuHOI Ximii «Ximis:dizuyHa i (miamuc) Kosmys JI.O.
2023-2024 KOJIOiIHay (I1IB)
HaBY. PiK p.Ne9 Bij 25 kBiTHs 2023 p.

Ex3amenauinni 3anumanns

(maxcumanvua oyinka 10 6anie 3a 6ionosiob Ha KOJCHE 3 080X 3aANUNAHb)

1 OCHOBHI ITOHATTS, METa Ta 3aBJaHHS XIMIYHOI TEPMOJIMHAMIKH

2 | ChopmymroiiTe mpaBuia KoaryJisiii JiopOOHHUX 30J1iB eJISKTPOJIiTAMH.

Tecmoei 3a60anns pizHux munie

maxcumanvHa oyinka 10 b6anie 3a 8i0nosidi Ha mecmosi 3a60aHHs1)

1 | OGuucniTh TemIOTYy peakmii 3ropaHHs | Kr MeTaHy, SKIIO 3MiHU eHTanbIii yTBopeHHs! CHa,
CO2 i H20 nopiBHIOIOTH BiAMOBIIHO —75, -394 1 -242 xJI)x/MOJIb.

2 | Hammumnite ¢hopmyity Milenu 305110, OI€p’KaHOTO TIPH JI0/1aBaHHI KapOOHATy aMOHIIO 10
HaJUIMIIKY po34uHy Xjaopuay 3amiza (I11).

1 Al2(SO4)3
3 Al(CH).CI

2 AI(OH)Cl
4 AICls3

3 | OCMOTHYHHIA THCK SIKOTO 3 PO3YMHIB OJHAKOBOI KOHIIEHTpaIii Oyae HalOupmum?

1. BoaneBuit

4. JoHOCEJIEKTUBHMIA

4 | pH po3unHy OLITOBOT KUCJIOTH BU3HAYMIIU 32 JOMOMOIOI0 HOHOMIpa. Sk enexTpos
MOPIBHSIHHSI 3aCTOCOBYBAJIH €JICKTPO/I;

2. CxiaHuit 3. XiHT1ApOHHUI

5. IlnatunoBut

5 | MounsipHa eneKTpONpOBIAHICTh €IEKTPOIITY IPU HECKIHYCHHOMY pO30aBJICHHI JJOPIBHIOE. ..

1 Cywmi abCoJIFOTHOT IIBUIKOCTI KaTiOHIB Ta aHIOHIB

2 CyMi BITHOCHUX IIBUIKOCTEH KaTiOHIB Ta aHIOHIB

3 CyMi pyXJTMBOCTEH KaTiOHIB Ta aHIOHIB

4 BinHomeHHo 3apsay i0Ha 10 paaiycy ioHa 1 B’SI3KOCTI cepeoBHIIA

6 | Konuentparis ionis OH™ nopisaroe 10~° M. Ske 3HauenHs Mae pH 115010 po3unny?

_ PcaoPco? _ _Pcacos
1 K= Pcacos 2 " PcaoPco?
3 K = PcaoPco2 4 K = Pco2

7 | Bkaxith Ha Bupa3 KoHcTaHTH piBHOBaru ams peakuiiCaCOs3(TB) = CaO(1B) + CO2(T)

8 | Po3umH SKOTO €NMEKTPOIITY CIIIJI AOJATH JI0 CBixkoocapkeHoro ocany Al(OH)s, mo6
BiI0yJach TUCOMIONIMHA IENTH3AIis?

1 NaCl 2 AICl3
3 HCI 4 K2SO4
9 | SIki 3 HaBeICHUX HOHIB MalOTh HAHOUTBITY MBUIKICTE PYXy?
1 I'inpoxcoHiro 2 Hatpiro
3 Kansuiro 4 AroMiHiIO
5 ligpokcuay 6 [TmromMOymy

10 | Bxaxith (akTopH, BiJ] SIKMX 3aIeXKUTh pH po3umnHiB
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1 MeTo] Bu3HaueHHs pH 2 KOHIICHTpALlISl €JIEKTPOIITY
3 KOHLIEHTpALlisl HEEJIEKTPOIITY 4 00’€M pO34YHHY
5 pPUPOJIA ETEKTPOIIITY 6 TEMIEpaTypa
(npizeuwie ma inivianu HIIII)
(mmigmuc)




9. MeToau HaBYaHHS

Meton HaBYaHHS — B3a€MOIOB'S3aHA MisUTLHICTh BUKJIQJaya Ta CTYACHTIB, CIPSIMOBaHA Ha
3aCBOEHHS CTYACHTAMH CHUCTEMH 3HaHb, HAaOyTTs yMiHb i HaBUYOK, X BHXOBaHHS 1 3arajlbHUi
PO3BHUTOK. BUIUISIOTH TpU IPYNH METO/IIB HAaBYAHHS: CIIOBECHI, HAOUHI, TIPAKTHUYHI.

CrnoBecHI METOM HAaBYAHHS: - JICKI[isl — [I€ METOJ] HaBYaHHS, SIKUI Tependadae po3KpUTTS y
CJIOBeCHI (OpMi CYTHOCTI SIBUI, HAYKOBUX MOHSTH, MPOIECIB, SKI 3HAXOIATHCA MiXkK COOOK B
JOTIYHOMY 3B'sI3Ky, O0'€JHaHI 3arajbHOI0 TEMOI0. JIEKIisi BHUKOPUCTOBYETHCS, SIK IPABHIIO, B
CTapIIMX KiIacax 1 BHUIIUX HaBYANbHUX 3akinagax. OKpiM HaBYaJIbHHMX (aKaJeMIUYHUX) JIEKIIH €
my0stiuHi. JIo KO)KHOTO 3 BU/IB Ha3BaHUX JIEKIIM BUCYBAOTHCS TIEBHI BUMOTH OO iX MIATOTOBKH 1
npoBeneHHs. YinpbHE Miclie B TPYMi CIOBECHHX METOJIB IOCIIAa€ METOA POOOTH 3 KHHUTOIO.
HanexxHicte 1oro a0 mi€i rpynu nemo ymoBHa. CTYJEHTH MarOTh YCBIJIOMITIOBATH, III0 OCHOBHHM
JDKEpEJIOM OTpUMaHHS HayKoBOi iH(opmanii € kHura. TomMy Tak BaKJIMBO HAaBYHTU CTYJCHTIB
METOaM 1 TpUHOMaM CaMOCTIHHOI poOOTH 3 HEH: YHMTaHHS, NepeKas, BUIIMCYBAaHHS, CKJIaJaHHS
IU1aHy, TaOJIHIlb, CXEM Ta 1H.

Haouni meTonu mependavaroTh, MEpeayciM, BUKOPHCTaHHS JEMOHCTpalii Ta UTFOCTparii. -
JIEMOHCTpaIlisl — [Ie METOJ HaBYaHHsA, KUK meperdavae moka3 MPEAMETIB 1 MPOLECiB y IXHbOMY
HATypaJIbHOMY BWIJISII, B JWHAaMIli. - UTIOCTpallis — METOJ HaBYaHHS, KU mependadae IMokas
IPEMETIB 1 MPOLECIB Y iX cMMBOMIYHOMY 300paxkeHH1 (pororpadii, MamoHkn, cxemu, rpadiku Ta
1H.).

[TpakTH4yHi METOAM HABYAHHS CIPSMOBaHI HA JOCSATHEHHS 3aBEPUIAIBHOTO €TaIly IpOIecy
nmi3HaHHA. BoHM crpusitoTrb (QOpMyBaHHIO YMiHb 1 HaBUYOK, JIOTIYHOMY 3aBEpIICHHIO JIAHKH
MI3HABAJILHOTO IPOIIECY CTOCOBHO KOHKPETHOTO PO3iny, Temu. JlaboparopHa pobora mepenbdadae
OpraHizaiilo HaBYaJIbHOI POOOTH 3 BUKOPHUCTAHHSM CIICHIATBHOTO OOJIaJIHAHHS Ta 32 BU3HAYCHOIO
TEXHOJIOTIEIO NIl OTPUMAaHHA HOBHX 3HaHb a00 MEpEeBipKH IEBHUX HAYKOBUX TiNOTE3 Ha piBHI
JOCJIKEHb.

10. ®opMH KOHTPO.TIO

OcHoBHUMH (POpMaMU KOHTPOJIO 3HAHb CTYACHTIB € KOHTPOJIb HA JIEKIii, Ha JabopaToOpHUX
3aHATTAX, Y M03aHABUAIbHUI Yac, Ha KOHCYNbTAIISX, 3aliKaxX 1 iCIUTax.

I. KonTponps Ha nekuii Moke MPOBOAUTHUCH K BHUOIPKOBE YCHE ONMTYBaHHS CTYIEHTIB a0o0 3
3aCTOCYBaHHSM TECTIB 3a paHillle BUKJIAJEHUM MaTepialioM, OCOOIMBO 3a pO3JALIaMHU Kypcy, sKi
HEOOXI/THI JIJIsl 3pO3yMIHHS TEMU JISKIIIi, [0 YATAETHCS, 00 K JUIsl BCTAHOBJICHHS CTYTICHS 3aCBOEHHS
Mmarepialy MpouYuTaHol JeKuii (MpOBOAMTHCS 3a 3BMYAM y KiHLI nepmoi abo Ha MoYaTKy ApYroi
roauHu Jiekiii). [IoTouHuit KOHTPOJIb Ha JIEKLT MOKIMKAHUI MPUBYUTH CTYIEHTIB 10 CHCTEMaTHYHOT
NpOpOOKH TMPOMIEHOTr0 MaTepialy 1 MIATOTOBKM A0 MaWOyTHHO! JeKIlii, BCTAHOBUTH CTYIiHb
3aCBO€HHS TeOpli, BUSBUTHU HAWOUIBLI BaXKKl Uil CHPUHHATTS CTYAEHTIB PO3AUIM 3 HACTYIHHUM
pos'scHeHHsAM iX. KoHTponb Ha sekuii He Mae BijHIMaTH OaraTo uyacy. 3a BUTpaTaMH 4Yacy Ha
KOHTPOJIb YCHE OTMTYBAHHS MOCTYIAETHCS KOHTPOJIIO, TPOrPAMOBAHOMY 32 KAPTOUKAMH.

II. TloTouHuit KOHTpPOJIb Ha JIAOOPATOPHUX 3aHATTAX MPOBOJUTHCS 3 METOI0 BHUSICHEHHS
TOTOBHOCTI CTYJEHTIB J10 3aHATH y Takux (opmax: 1. [IuceMoBa (10 45 XB.) KOHTpOsIbHA poOoTa. 2.
KoJ10kBiyM 10 caMOCTIHHMX po3/ijIaX TEOPETUYHOT0 Kypey (TeMax abo MOAYIIsX).

[II. IcnuT € miACyMKOBUM €TanoM BHUBYEHHS YCl€l TUCHUIUIIHU a0o i1 YaCTUHHU 1 MalOTh 32 METY
NEepeBIpKYy 3HaHb CTYAEHTIB MO TEOpii 1 BUABJICHHS HABMYOK 3aCTOCYBAHHS OTPUMAaHMX 3HAHb INPH
BUPIIICHH] IPaKTUYHUX 3aBJaHb, @ TAKOK HaBUKIB CAMOCTIMHOI poOOTH 3 HaBYaJIbHOIO 1 HAYKOBOIO
JTepaTyporo.

Po3noain 6aniB, siki oTpumMyioTh cTyaeHTH. OLIIHIOBaHHS 3HaHb CTYyJIeHTa BiAOyBaeThes 3a 100-
0aBFHOIO IIKANIOK 1 TEPEBOAUTHCS B HAIlIOHAIBHI OIIHKH 3TiHO 3 Ta0i. 1 «IlojoxeHHs mpo eKk3aMeHu
ta 3aniku y HYBIll Ykpainu» (Big 26.04.2023 p. np.Ne 10)
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. Ouinka HAiOHAJIbHA 32 Pe3yJIbTATH CKJIAJTAHHA
PeiiTunr cryaenra, 6amau - —
eK3aMeHiB 3aJIKiB
90-100 Bigminno
74-89 Ho6pe 3apaxoBaHo
60-73 3a10BiJILHO
0-59 He3anoBinibHo He 3apaxoBaHno

Jlnsi BU3HAYEHHS PEUTHHTY CTylneHTa (ciyxada) i3 3acBoeHHs auctuiuiind Rpuc (mo 100 Ganis)
onepxkaHuii pedTwHr 3 arecramii (mo 30 OaniB) MomaeThCs OO0 PEUTHHTY CTyIdeHTa (ciyxada) 3
HaByalbHOT po6oTu Rup (10 70 GaniB): R quc = Rup + R ar.

11. HaByajabHO-MeTOAMYHE 3a0€31eYeHHA

1. Xwxan O.1., Komryn JI.O. ®@i3uuHa i konoigHa ximis: HaBdansHui nocionuk. K.: HYBill
VYkpainu, 2022. 436 c.

2. Xwxkan O.1., Kopuryn JI.O. HaBuansauit mocioHuk. ®izwyHa i kosoigaa ximis. K.: HYBill
VYkpainu, 2019. 444 c.

3. Khyzhan O.1,, Boyko R.S., Kovshun L.O., Krotenko V.V. Methodical recommendations for
laboratopy works in physical and colloid chemistry for students of the bachelor level of
qualification. K.: DDP Expo-Druk, 2022, 157 p.

12. PexomenaoBaHi qkepesa ingopmamii
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