MIHICTEPCTBO OCBITH I HAYKU YKPATHU
OpiechKuii AepkaBHUM eKOJIOTIYHUN yHIBEPCHTET

3ATBEP/2KEHO
Ha 3acigaHHi Tpynu 3a0e3nedeHHs

cneuiamglocri 101 Exoutoris
Bin« 7% » 02 2021 poky

mpotokon Ne 5~ W
["onosa rpynu - Yyraii A. B.

V3I'OPKEHO
Jlexad (IUpeKTOp) IPHUPOIAOOXOPOHHOIO

dakynpTeTy W
Yyraii A. B.

/ o PR
(na3Ba pakyabTETY. MPi3BUIIE, iHiLIaNH)

CUJIABYC

HaBYAJIBbHOI AUCLMIUIIIHA

XIMISi 3 OCHOBAMM BIOTEOXIMII 1T

(Ha3Ba HABYAILHOI AMCLHILIIHM)
101 Exosnoris

(umdp T2 HA3BA CHIEHIANBLHOCTI)

EKOﬂOFiSI, OXOpOHa HaABKOJIMIIHBOTO CepeOBHUIIA Ta 30aJ1aHCOBaHe

HpHpOIIOKOpI/ICTyBaHHH
3 (Ha3Ba OCBITHLOT IPOTPAMM)
OakanaBp 3a04yHa (JUCTaHIHa)
o (piBeHb BHIIOT OCBITH) (popma HaBuaHHS)
I 4/120 ICTIMT
(pix naB4aHHs) (cemecTp HaBYaHHA) (xinskicTs kpeauris EKTC/roaun) (popma KoHTPOJIIO)

Ximis HaBKOJIMIIIHBOI'O CEPEIOBHUILA

(xadenpa)

Opneca, 2021 p.




ABTopu:_CodponkoB O. H., 3aB. kad., IOKTOp TEXHIYHUX HAYK, npodecop kadeapu

XiMii HAaBKOJIMIITHBOTO CEPEIOBUIIA
(npi3BHILe, iHILiaMH, TIOCAaa, HAYKOBUH CTYIIiHb, BYEHA 3BAHHS)

BacuiapeBa M. 1., crapmmii BUKJIamad kKadeapu Ximil HABKOJHIIHBOTO

cepeaoBHUINA
(mpi3BuILe, iHIIiaTH, TIOCaqa, HAYKOBUH CTYIIiHb, BYEHA 3BAHHS)

[Toroyna penakiis po3ryIIHYTa Ha 3acigaHHl Kadeapu XiMii HaBKOJUIITHBOTO
cepenoBuia BiJ «3» oToro 2021 poky, mporokon No_7

Buknanau: gexkuiiiauii Mmoayab — Yokan JI. O., crapmuii BUKIagad Kadeapu XiMmil
HAaBKOJHUIITHBOI'O CEPEIOBUIIA
(BHI HABYAILHOTO 3aHATTA: MPi3BUILE, iHIIliaIH, TOCaaa, HAYKOBHUI CTYIIiHE, BUCHE 3BAaHHS)
npakTuuauii Moaviab — Yokan JI. O., crapimmii Bukiagad kabeapu Ximii
HaBKOJHUIIHLOTO CEPEeAOBUIIA
(BHI HABYAILHOTO 3aHATTA: MPI3BUILE, iHIIiaIH, TOCaaa, HAYKOBHUI CTYIIiHE, BUCHE 3BAaHHS)
JadopaTopHuid MoayJab — Yoxkan JI. O.. crapimii Bukiagay kabeapu ximil

HABKOJIMIIIHHOT'O CCPCAOBHUIIA
(BHI HABUAILHOTO 3aHATTA: MPI3BUILE, iHIIIaN, TOCaqa, HAYKOBUH CTYIiHb, BUCHA 3BAHHS)

Peuenzent: 'epacumoB O.1., 3aBimyBad kadeapu 3arajipbHOI Ta TEOPETHUHOI (HI3UKHU,

JTOKTOD TEXHIYHUX HAYK, podecop
( mpi3BUIE, iHIIaNH, TOCaaa, HAYKOBHUH CTYIIiH, BUCHE 3BAaHHSA)

[lepenik nonepeaHIxX peaakiii

JlaTa HaOyTTS

I1Ipi3Buina ta 1HIIaJId aBTOPIB ata, Ne mpoTOKOJI .
PI3BHIL 10 P Hara, p y YUHHOCTI




1. OIMUC HABYAJBHOI JUCHUILJITHA

MeTta

(bopMyBaHHS HAYKOBOTO CBITOTIIAY MAallOyTHROTO (haxiBIIs €KOJIOTa;
3a0e3leUeHHs] OCHOB C€KOJIOTIYHHUX 3HAaHb, SKI HEOOXITHI IS
30epeKeHHsI MPUPOTHOTO CEPEIOBUINA;

BU3HAYEHHS PAIIOHAIBHOI Ta OE3MEeYHOi MOBEAIHKH B YCIX ramy3sax
BUPOOHUIITBA, KYIbTYPH, HAYKH Ta B TIOBCAKIECHHOMY XHUTTI;
YCBIIOMJICHHSI POJIi XiMii y BHUpIIIIEHHI CHPOBHHHUX, CHEPTeTUYHHUX,
XapyoBHUX, MEAMYHUX Ta €KOJOTIYHUX MPOOJIEM JIIOJICTBA.

KoMmereHuTHICTD

K18 3gaTHicTh 10 KPUTUYHOTO OCMUCIICHHSI OCHOBHHUX TEOPiil, METO/IIB
Ta MPUHITUIIIB TPUPOJHUINX HAYK

3MaTHICTh JO KPUTUYHOTO OCMHUCJICHHS OCHOBHHMX TEOpid, METOIIB Ta
MPUHIUIIB TPUPOJHUINX HAYK.

Pesynbrar
HABYaHHS

P182 3nanus GpyHIaMEHTATBHUX 3aKOHIB, K1 YIPABISAIOTH 010XIMIYHOIO
TISITBHICTIO )KUBUX 1CTOT B O1ocdepi.

ba3osi 3HaHHS

1.
2.

ook ow

9.

OKHCHO-BITHOBHI IIPOLIECH.

EnexkTpoxiMiuHi MpoleCH, TajlbBaHIYHI €JIEMEHTH, EJIEKTPOJIi3,
KOPO3is METAIIB Y TOMY YHCIII 010KOPO3is.

Krnacudikariisi Koa0ia1HO-TUCTIEPCHUX CUCTEM.

OnTuyH1, €IEKTPO-KIHETUYHI BIIACTUBOCT1 KOJIOi/IiB.

ByznoBa miten Ta Koarynsilisi KOJIOTIHUX CUCTEM.

[ToHATTS, 3aKOHM, NPHHIIMIN Ta 3aKOHOMIPHOCTI Oioreoximii,
METOAM Ta METOI0JIOT1SI HAYKH.

Crpykrypa 61ocdhepu 3a M.b. BaccoeBuuem, OynoBa KOMIIOHEHTIB,
BJIACTHUBOCTI 1 0ocobmuBocTi 6iocdepn, ii eHepreTrka.

Buny xuBO1 peUOBUHU, CIPUUHSATTS IPUPOIH K €THOCTI OpraHigHO]
1 MiHEepanbHOI pe4yoBUHM; (YHKLII JKMUBOi pEYOBUHU , i
XapaKTePUCTUKU.

Knacu 1 Homenkiatypa [IUPAC opraniyHux Cromyk.

10. VsBnenHss mnpo kiapk, O0l0pUIBHICTH Ta KOe(IIIEHT O10J0T1YHOTO

IIOI''IMHAHHA,

11. Knmacudikariis XiMIYHUX €JIEMEHTIB; Me(IMUTHUX Ta HaJJIUITKOBHX

eneMeHTiB 3a O.€. @®epcmaHoM; mpouecd Mirpamii XiMIYHHX
€JIEMEHTIB, IXHIX 130TOMNIB 1 CHOJYK; THUIIB Ta MOKa3HHUKIB Mirparuii,
ponbp MexaHiyHoro ¢akropa Ta OKHCHO-BIIHOBHHUX peEakilid B
MITpaliifHUX TpoIecax.

12.CytHicTh reoxiMiyHMX Oap’epiB Ta iX MOKa3HMKIB; KOJOOOIrH

O10TeHHUX €JIEMEHTIB Ta CTOJYK.

13. Knacudikarist XiMiYHIX 3a0pyTHIOBAUiB TOBKIJIJIS.
14.OcHoBu 010re0XiMi4YHOrO pailoOHyBaHHS, aHOMaJii BMICTY XIMIYHUX

€JIEMEHTIB y TIPYHTI, BOJaX Ta POCIMHHOCTI MEBHUX TEPUTOPIH,
BUHUKHEHHS 010re0XiMIYHUX MPOBIHIIH Ta BIAMOBIIHUX M €HIIEMIH.

15. OcHoBu 6ioiHaUKAIII{ Ta OCHOBHI 0101HAMKATOPU JOBKIJIIS.
16. YVsaBneHHs mpo ocHOBHI reocdepu mianetu, negocdepy, armocdepy,

rizpocdepy (THUNM OPUPOIHUX BOJ, Kiacu(ikaiio 3a TBEPHICTIO,
BUJIM OCTAHHBOI Ta i1 yCyHEeHHsI); ckiiaj 6iocep 3eMHOT KOpH.

ba3oBi BMiHHSA

[lepenbauat HampsIMOK XIMIYHMX peakiiii Ta XIMIYHY CTIMKICTb
CIOMYK.

BuszHavatu mBUAKICTH XIMIYHUX PEAKITIH.

BrnmBat Ha 3CcyB XIMIYHOI PIBHOBar" MNpolecy B NOTPiIOHOMY




HATPSIMKY.

4. BuszHayaTu KoOe(]illiEHTH METOJOM EJICKTPOHHO-IOHHOTO OajlaHCy B
OKHCHO-BITHOBHUX PEAKIIisIX.

5. Po3paxoByBaTtu €neKTpOJHI MOTEHIIAIN Ta €JIEKTPOPYLIUHHY CHILY
rajibBaHIYHUX €JIEMEHTIB.

6. Po3paxoByBaTH MEBHY KiTbKICTh PEYOBUHU MPHU €IEKTPOITI3i.

7. 3axuiiaTy MeTajau Ta CIUIaBH BiJl KOPO3ii.

8. KnacudikyBatu KOJOITHO-TUCIIEPCHI CHCTEMH 3a arperaTHUM
CTaHOM Ta PO3MIPOM YaCTHUHOK.

9. Bu3HauaTH MOPIT KOATYIISIIT KOJIOITHUX CUCTEM.

10. KnacugikyBaTi eIeMEHTH JKMBOI PEYOBMHU 3a KUIBKICHUM Ta
(h1310JIOTTYHIM KPUTEPIEM.

11. BojomiaHs METOJMKAMH BU3HAYCHHS ITOJIOTAHTIB JOBKULISA: NHj,
no6pus 3 BMmictoM NO,, NO 5.

12. OBosiofiHHA KUIBKICHHM OIlIHIOBAaHHSM BMICTY €JIEMEHTIB Ta iX
CIOJIYK Ha KJIAPKOBOMY PIBHI.

13. KnacudixyBatu BYTIJIEBOIHI, BUKOPHCTOBYBAaTH IpaBuia
mixHapoaHoi cuctemu IUPAC; BcraHoBmioBatu — dopMynu
OpraHiuyHUX CIOJYK 3a X Ha3BaMHU.

14. OuintoBatu 3a0pynHeHHs: AOBKULISA 3a BenuuuHoro ['JIK, ckmamatu
XIMIYHI PIBHSHHS PI3HOMaHITHHX IEPETBOPEHBb y TOBKLLII, B TOMY
guci cnoiyk Kapbony.

bazopi HaBuuku | 1. OTpumaHHS HaBMYOK HpU POOOTI 3 J1aOOPAaTOPHHUMHU MPUIIATAMH,
XIMIYHUMH peaKTUBaMHU, MOCYIOM Ta (PI3UKO-XIMIYHOIO arapaTyporo.

2. Bectu po3paxyHKH XiMI4HOI KIHETHKH Ta PIBHOBAry.

3. KopuctyBanHs 71 IPaKTUYHHUX 3aBJIaHb PSIOM HAIIPYTH METAJIIB.

4. OBOJONITHU HAaBUYKAMH JOCHIIHKCHHS EJIEKTPOXIMIYHUX TMPOIIECIB;
BECTH HEOOXIJHI pO3paxyHKH TPH TPOTIKAHHI EJIECKTPOXIMIYHUX
npouecax.

5. KuacugikyBaTu nucnepcHi CUCTEMH.

6. KopucrtyBaHHs 1HCTPYKII€I0 3 TEXHIKM O€3MeKH IMpU BHUKOHAHHI
JOCTI/IKEHb.

7. KnacudikyBaTu peyoBUHH >KMBOi, KOCHOI HMPHUPOJAU 1 PO3Mi3HABATH

3a0pyaHIOBaUl 3a KjacaMd NPIOPUTETHOCTI 1 HEOE3MEeKH, a TaKOXK
BU3HAYaTH CTYMiHb HEOE3MEKH YMOB HABKOJHUIIIHHOTO CEpPEOBHINA
Ta PO3BUTKY aHOMAJill YW HEraTMBHUX O10r€OXIMIYHUX SIBUII 3a
JIOTIOMOT 010 0101H/IMKATOPIB HA MAKPOCKOMIYHOMY PIBHI.

[ToB’s13aHi
cuadycu

«XiMig 3 ocHoBamu Oioreoximii [»

[Tonepenns
JIUCIIUAIITIHA

HacrtynHa
IUCIUIIIIHA

KinpkicTs rognu

Jlexuii — 2 roguHu;

JlaGopaTopHi 3aHATTA — 4 TOANHY,
Koncynprartii — 8 roauH;

Camocriiina po6oTa cryaeHTiB — 106 rogus.




2. IPOIT'PAMA HABYAJIbHOI JUCIHUILIITHA

2.1. JlekniiiHuii MoayJib

Kon

Hazga MOIYJIA Ta TCM

KinpkicTs rogusa

Ayxautopui | CPC

HacTaHoBHA JIeKIis

2

3M-JI3

10.

Enexrpoximis

[lonsatTs mnpo enekTpoaHi mnoTeHuianu. CraHaapTHUN
BOJTHEBH €NIeKTPO. Ps Hanpyru MeTais.
BuzHaueHHs ~ eNeKTpOAHUX  TOTEHIIIAJIB. PiBHAHHS
Hepncra. Enextpopymriiina cuia Ta i BUMipIOBaHHS.
XiMIUHI JIKepesla eNeKTpU4HOi eHeprii. ['anmpBaHiuHI
enementd. Krnacudikamis eIeKTpOXIMIYHHX IPOIIECIB.
[IpobmemMu BomHEBOI eHepreTuku. [lamuWBHI eIEeMEHTH.
EnexTpoximMiuHi YyHHHUKH (IaTYUKN).
Enextponi3z enektponiTiB. IlocmioBHICTh €IEKTPOAHUX
MpoIieciB Ha aHOJI Ta Katoni. 3akoHu Papanes. Buxin 3a
TOKOM.
Kopo3sist metaniB Ta criaBiB. MeToan 3aXuCTy Bi KOpO3ii.
OcHoBHI THIH KOpo3ii. XimiuHa kopo3is. Enextpokoposis.
biokopo3is. EnexTpoXiMiuHME 3aXHCT, 3aXMCHI MMOKPUTTS.
[HriGiTopu KOpo3ii Ta aKTUBATOPU KOPO3ii.

KonoigHo-aucnepcHi cucTeMu
3aragpbHa  XapaKTepUCTUKA JHCIEPCHUX  CUCTEM, iX
ocobnmuBocti.  Knacupikamis. Crnocodn  OTpUMaHHA
JTUCTICPCHUX CHCTEM.
IToBepxneBa eHepris. IloBepxHeBuit Hatar. Kamimsapai
sBuma. 3akoH Jlamaca. IloBepxHeBa  aKTHBHICTD.
[ToBepXxHEBO-aKTHUBHI Ta MOBEPXHEBO-IHAKTUBHI PEYOBUHHU.
[IpaBuno drokno-TpayOe. 3mouyBanns. KpaiioBuii KyT.
OnTH4HI BIACTUBOCTI T€TEPOreHHUX CUCTEM. Po3citoBaHHs
cBiTia. 3akoH Pened. IlornuHanHs cBiTia. 3akoH
JlambGepTta-byrepa-bepa.
Ancopbriss Ha moBepxHi posnoniny $a3. Bemuuuna
ancopOrii. PiBasHHs [100ca. PiBHsaHs ®pelinmmixa Ta
Jleurmiopa. BubipkoBa Ta oOMiHHa aacopOList 3 PO3YMHIB
€JIEKTPOJIITIB.
Enextpokinetnuni suma. [loaBiiHUN eNEeKTpUYHMIA IIap
Ha Mexi posnoauny ¢a3. Enextpuyna OymoBa KOJOITHHX
gacTuHOK. Minemu. Enextpodopes Ta enekTpoocmoc.
Koarynsauisa. IlpaBuna koarymsaumii. I[IpaBuno 3HauHOCTI
lyneue-Tapmi.

OcHoBH GioreoxiMmii
Bioreoximis sik Hayka: 00’€KT BUBUYEHHs, 3a7adi, MiCIle B
CHCTEMI MPHPOJO3HABYMX HAYK, 3B 30K 3 1H. HAyKaMH.
3akonu, Oloreoximii. Pomp Bepnancekoro B.. B
CTaHOBJICHHI Ta PO3BUTKY 010T€0XiMii.
Kownmenrist 6iocdepu; ormsiy ii BIaCTUBOCTEH; KOMIIOHEHTH
6iochepu. Eneprermka Oiocepu. Konmemnmis xuBoi

1,5

1,5

1,5

1,5




pPEYOBUHU 1 O10KOCHUX CUCTEM. THUIH pedoBUHU B Oiocdepi.
Buman, ¢ynknoii xkuBoi pedoBuHH. EBomromis  kuBOi
pedoBuHH 1 6iocdepu. Konnentis Hoochepu.

[ToHATTS mpo KIapK, KIapK KOHIEHTpauiid, O10(1IbHICTS.
Knacudikarii  OGioreHaux enemeHTiB. JledinuTHi Ta
HaJIMIIKOBI  enemMeHTH 3a DepcmanoM. KoedimieHt
010JIOT1YHOTO MOTJIMHAHHS.

Knacudikaris BuaiB mirparrii. [TokazHuku Mirpaiii pisHHX
BUJIIB (TTOKa3HUK MEXaHIYHOI Mirparii, HOHHUN MOTEHIIaT
Kaptnemxa, enepreruuni koediuientu). ['eoximiuni
Oap’epu: yYTBOpPEHHs, BIJIOMI Kiacuikailii, OCHOBHI
MOKA3HUKH.

Konoo0iru GioreHHux enemeHTiB. TeXHOreHHa Mirpais i
TeXHO(UIbHICTE.  TeXHOreHHi  (QakTopu  MOPYLIECHHS
PUPOTHUX KOI000iTiB. TexHorenHi anoMalii B 6iocdepi.
KapGon B 6iocdepi. Opraniudaa pedoBHHA SK T'C€OXIMIYHHM
akymynsarop. Kiacudikamis opraHiyHux peyoBUH, y T. Y.
BYIJIEBOAHIB,  (YHKLUIOHAJIBHUX  CHONYK.  [imoTe3u
dbopmyBanns HapTu. Cknaag HadTU 1 TPUPOTHOTO Trazy.
[IpaBuna HOMEHKJIAaTypH IUPAC. Byrnesoani:
3HAXO/KEHHSI B IPUPOJIL, XIMIYHI 1 (I3UYHI BJIACTUBOCTI;
€KOJIOT14HA HeOe3IeKa.

[IpupoaHi 01070TIYHO AKTHBHI PEUYOBHMHU 1 O10TOJIIMEPH.
Brmnue  3a0pynHiorounx pedoBMH Ha Oioty. Jlxepena
3a0pyAHIOBaviB JTOBK1JLJIAL. Knacudikarris Ta
XapaKTepUCTUKAa Cy4aCHUX 3a0pyJHIOBaYyiB  JIOBKLILIA,
Hachigku 3a0pyaHeHHs. OcHoBu OioiHaukaiii. ['eocdepu
3eMHOI Kopu 1 Oiocepu. Di3uMKO-XIMIUHI HPOLECH B
atMocdepi, rimpocdepi (Ckimamx  MOBEPXHEBUX  BO,
TBEPJIICTh BOJIM Ta ii BUAM, KIacu(iKallii Box).

IlinroroBKa 10 TECTOBOI0 KOHTPOJbHOI0 3aBAAHHS

1,5

1,5

IigroroBka a0 icnury

20

Paszom:

2

56

Koncynprarii: cr. Buki. Hokan Jlapuca OnekcanapiBaa, BiBTopok, 14.30-16.00.

2.2 llpakTHYHUI MOAYJIb (MPAKTHYHI 3aHATTS)

KinekicTs rogun

Kon Haszea moayns ta tem Ayiropii | CPC
3M-I13 | 1. TaspBaHiYHI €IEMEHTH. 3
Psn cramgapTHUX eJIEKTPOJAHMX TOTEHIamiB. XIMIidHI
npouecd  npu  poOOTI  TaJbBaHIYHUX  €JIEMEHTIB.
Po3paxyHOK eNEeKTpOPYIIMIBHOI CHJIM TaJIbBaHIYHOTO
eJIEMEHTA.
2. EnekTpoJi3 po34YnHIB Ta PO3ILIABIB €JIEKTPOJIITIB. 3

[TocnimoBHICT, TpoOIECiB HA aHOAI Ta KaToldl MpH
enekTpordi3i. Po3paxyHOK BHIAIIEHOI MNpH  EIEeKTPOi3i
KUIBKOCTI (Mac Ta 00’€MiB) pPEYOBMHHM 3a 3aKOHAMHU




QDapanes.
3. Kopo3is 3
Koposis wmeramiB Ta cmiaBiB, KOHTaKTHa KOpPO3isl.
AtMocdepna koposis. Exextpokoposis. Meroau 3axucty
BiJ1 KOpO3ii.

4. JlucniepcHi CHCTEMH. 3
Knacugikamis aucnepcHUX CHUCTEM, iX OCOOJIHMBOCTI.
OnTu4HI BIaCTUBOCTI.

5. BynoBa minenmu. 3
Enextpodopes ta enekrpoocmoc. Koarymsiis KoJoigHUX
cucteMm. [IpaBuna xoarymsuii

6. IlpaBuna nHomeHkgatypu [UPAC ByIJIEBOAHIB YCiX 3
KJIaciB Ta  CKJIAJNAHHA  CTPYKTYpHUX  (GOpMYyI
BYTJICBO/IHIB.

7. Po3paxyHKOBI 3ajad4i 3a PiBHSAHHSAM XIMIYHOI peakiiii 3

BU3HAYEHHS INPOAYKTIB a00 peareHTiB; BU3HAYCHHS
cTyneHsd okucHeHHa KapOoHy B pi3HOMaHITHUX
OpraHiYHUX CHOJYKaX.

IlinroToBKa 10 TeCTOBOIr0 KOHTPOJIbHOIO 3aBAAHHS 5

Pa3zom: 0 26

Koncynpramii: cr. Buki. Hokan Jlapuca OnekcanapiBaa, BiBTopok, 14.30-16.00.

2.3 JlabopaTopHuii MOIYJIb

Kon Hasea moayins ta tem Kinekicts ronun
AynauTopHi ‘ CPC
II cemecTp

3M-JIa62 JlaGopatopna po6ota Nel «I"anpBaHIYHI €IE€MEHTH 3
JlaboparopHa po6ota No2 «Enekrpodi3 conein» 4
JlaGopartopna po6ota Ne3 «Kopo3isi MmeTasniBy 3
JlaGopaTtopna po6ota No4 «BuroroBieHHs 3011B 2 4
pi3HUMHU MeToaMu. byoBa Mimenn
Jlaboparopna po6ota NoS «Koarymsiiis 30718 3
CJICKTPOJIITAMI
JlabGopaTtopna po6ota Neb6 «BuzHaueHHsT 610T€HHUX 3

3a0pyJHEHB HITPAT- Ta HITPUT-10HIB y BOI1
(OTOKOTOPUMETPUIHUM METOIIOM)
JlaboparopHa po6ota No7 «BuzHaueHHS TBEpPAOCTI 2 4
NPUPOJHUX BOJ (KapOOHATHA, 3arajbHa,
HEKapOOHAaTHA).»

Pazom: 4 24

[Tix gac cecii cTyIeHTH BUKOHYIOTH JlabopaTopHi pobotu Ne 4, 7.

[Tepenik nabopartopiii:
1. Jlaboparopis ximii Nel —aya. 111, naGopatopis ximii Ne2 — ayn. 112.




2. llepenik nabGopatopHoro oOnagHaHHA Ta JjgabopaTopiii: XiMmiuHa Jiabopatopis Mae
7a0opaToOpHI CTONW, BUTSKHI madu, JUCTUIATOP, TEXHOXIMIYHI Ta aHAJITUYHI TEPE3H.
[Tepernik 1ab0paTOPHOTO MOCYy Ta XIMIYHUX PEAKTUBIB, 10 BUKOPUCTOBYIOTH P BUKOHAHHI
KOXKHO1 JJabopaTopHOi poOOTH 3a3HAYEHUN Y METOJAMYHUX BKa3iBKax JjIsl JJabOpaTOPHUX POOIT.

Koncynprarii: ct. Buki. Yokan Jlapuca OnekcanapiBHa, BiBTopok, 14.30-16.00.

2.4  Camocriiina po00oTa cTy/IeHTa Ta KOHTPOJIbHI 3aX01U

Koxn 3aBaanus Ha CPC Ta KOHTPOJIBHI 3aX0U KinkKioTh Crpox
MOJYJIS roauna CPC MPOBEICHHS
11 cemecTp
e [ligroroBka fo JIEKIIMHUX 3aHATH 31 ) C—
IM-T3 | ® HasBa KOHTpPOJIEHOTO 3aX011y <Biters 2020-
(00oB’s13k0BUi): TecToBa KOHTPOIbHA 2021p.p.
po6ota 10 3M-JI3 5
e [liaroToBka 10 MPaKTUYHUX 3aHSITh 21 JTucrona-
M-I | ® HasBa KOHTPOJIEHOTO 3aX011y KBiTeHs 2020-
(06oB’s13k0BHUI): TecToBa KOHTPOJIbHA 2021p.p.
po6ora no 3M-I13 5
3M-JIa62 | e IligroroBka 10 1a0OPATOPHUX 3AHATH 24 JIucroman-
e Ha3Ba KOHTPOJLHOIO 3aX0/Y kBiTeHb 2020-
(060B’I3KOBHIA): TECTH 110 KOKHOI 2021p.p.
71a00paToOpPHOi pOOOTH
Icrut 20
\ Pa3zom: 106

3. Meroanka nmpoBeJAeHHs Ta OLIHIOBAHHSI KOHTPOJIbHHUX 3aX0/1iB

Jlnst ctyneHTiB 3a04HO1 (JOpMHU HaBUYAHHS BUKOHAHHS MOJAYJIiB BUKOHYETHCS Y CHCTEMI
E-HaB4aHHS HACTYITHUM YHHOM:
— 31MCHITH BXif 3a nocwianasaM http://dpt21s.odeku.edu.ua/login/;
— BBeiTh cBiil storin (Username) ta maposs (Password);
— JlaJTi HATUCHITh HA €KPaHi CUHIO KHOTIKY «L.0g in» (yBiTH/BXiM);
— miciig uboro o0epiTh «Ximist 3 ocHoBamu Gioreoximii I1»;
— BUKOHaWTe HEOOXIHI 3aBJaHHS 3 BUKOPUCTAHHS CUCTEMHU E-HaBUYaHHS, SKi CTOCYIOTHCS
JAHOTO MOMIYJIS.

3.1. Meroauka npoBeleHHs] Ta ONIHIOBAHHS KOHTPOJBHOIO JEKIiifHOro 3axomay
3M-JI3.

Jlist cTyieHTIB AMCTaHUIHOT (POpMU HaBUAaHHS TEOPETUYHHI MaTepian Moy 3MJI-3
MICTHTh CTPYKTYPOBAHMU €NEKTPOHHUI KOHCHEKT JEKIiil 1 HOro omaHyBaHHS OIIIHIOETHCS
yepe3 BIANOBIAI HAa KOHTPOJbHI TecToBl muTaHHA. Tect 3MJI-3 cknamaerbes 3 40 muTaHsb,
KO>KHa TMpaBWJIbHA BIAMOBiNb OIiHIOEThCA B 1 Oan. CymapHa MakcuMaibHa orinka 40 Oamis.
3aayis YHUKHEHHsI CUTyallli XaOTHYHOTO MIAOMpaHHS MPaBWJIBHUX BIAMOBIACH, KIJIBKICTh
MOXJIMBUX CIPOO OOMEKEHa JIBOMA.

OO00B’S13KOBO BPaXOBYETHCS CBOEYACHICTh BUKOHAHHS CTYJCHTOM Ipadiky HaBUAIHHOTO
nporecy. Cyma oTpuMaHux OaiiB CKIaJa€THCS 3 CyMH BUKOHAHUX CBOE€YACHO KOHTPOJIOIOYMX
3axO0/iB.


http://dpt21s.odeku.edu.ua/login/

3.2. Meroauka MpoBeIeHHs TA OMiHIOBAHHS MPAKTHYHOI0 KOHTPOJILHOIO 3aX01y —
3M-II3.

KonTpons 3a OTIaHYBaHHSM MPAKTUIHOTO 3MICTOBHOI'O MO/TYITIO -
3M-I13 npoBoAHTHCS 3a AOMIOMOTOK0 TECTYBAHHS (T€CTOBOI KOHTPOJIbHOI poboTn — TKP). Tect
OCHOBHOTO MPaKTHYHOTO Kypcy - 3M-II3 CKJIaJIa€ThCS 3
25 nMTaHb, KOJKHA MPaBWIbHA BIMOBIIb OIIIHIOETHCS B 1 Oait. 3aranbHa oliHKa 25 6aiB.

3.3. Meroauka TpPOBeAeHHSI TAa OIHIOBAHHS Ja0OPATOPHUX MPAKTHYHHX
KOHTPOJIbHMX 3ax01iB — 3M-Jlad2.

OnanyBaHHs MarepiamiB JsabopatopHux poOiT Nel-7 'y cucremi e-HaBYaHHS
3MIACHIOETbCA Yepe3 BHUKOHAHHS CTYACHTaMHM TECTOBHX 3aBllaHb J0 KOXKHOI poOOTH, sKi
CKJIQIAIOThCS 3 5 MUTaHb J0 KOXHOI TeMH Ta OIIHIOITHCS: podotn Nel-6 - mo 2 Ganu 3a
KOXHUM TecT, Ne7 — 3 Ganu, ycporo 15 6amnis. I1ig yac cecii cTyaeHTH 3a04HO1 (AMCTAHIIIHHOT)
(¢bopMu HaBYaHHS BUKOHYIOTH y jabopatopii JIP Ned, 7. 3a BuKOHaHHA HapaxoBylOTh 1o 10
OaJTiB 3a KOXKHY poOOTYy (BUKOHAHHS Ta 3aXHCT JlabopatopHoi po6oTu - 3JIP, ycHe onuTyBaHHS
- YO, pimeHHs 3aBJIaHb Ta 3a7a4 OiJIs JOIIKH 11 HarysoM BukiIagada — P3, K3).

Bci Buam oOIiHIOBaHHS JIEKIIHHOI Ta MPaKTHYHOI YacTHUH JUCHUIUIIHA «XiMis 3
ocHoBamu Oioreoximii II» mys cTyaeHTIB qucTaHIHOT (OopMH HaBYaHHS 3BEJICH] Y TaOIHUIIIO:

KonTpoabHuii 3axij KinbkicTh 0aJiB
3M-JI3 (TKP) 40
3M-I13 (TKP) 25
3M-Jla62 20
Buxonanns nabopatopuux po0it mij gac cecii (3JIP, YO, P3, K3)
BukoHaHHsI TecTiB J10 JaOOpaTOPHUX pOOIT y CHCTEMI €-HaBYaHHS 15
3arajgom 100

3.4. Meroauka NpoBeAeHHs TA OMIHIOBAHHS iCIIUTY

CTyleHT BBaXKA€ThCS JAOMYIICHUM A0 MiJCYMKOBOTO KOHTPOJIO (iCHUTY), SKIIO BiH
BYAaCHO BMKOHAB BCl BUAM POOIT, mependadyeHi NporpaMor0 AUCHUILIIHU «XiIMisl 3 OCHOBaMHU
Oioreoximii II» i HaOpaB 3a MOYIBHOIO CHCTEMOIO cyMy OaniB He MeHie Hixk 50% (30 6amiB)
BiJl MAKCUMAJILHO MOYKJIMBO] 32 MPAKTHYHY YaCTUHY.

Ex3amenartiitni OineTH CKiIajgeHi y BUIJIS/II TECTOBUX 3aBJIaHb 3aKPUTOTO THITY, SIKi
noTpeOyIOTh BiJ CTyJ€HTa BUOOPY MPABWIIBHUX BIAMOBIAEH 3 JEKIIBKOX, 3alPONOHOBAHUX Y
3amuTaHHi. 3anuTaHHs (OPMYIOTBCS MO BChOMY TMEpeniky c(hHOPMOBAHUX Y HaBYAIbHIN
JTUCIUILIIHI 3HaHb (B Meplry depry 0a30oBoi KoMroHeHTH). KilnbKicTh 3almuTaHb y KOKHOMY
ek3aMeHaliitHomy Ouneri — 20, KOXHUH 3 SKHX OIIIHIOEThCS B S5 OamiB. 3aranpHa
eK3aMeHalliifHa OI[iHKa €KBIBJICHTHA BIJICOTKY MPaBHJIBHUX BIAMOBIJEH 13 3arajIbHOrO 00CATY
MATaHb €K3aMeHallifHoro OigeTy. MakcuMalibHa OIliHKa 3a BHUKOHAHHS €K3aMEHAIlIHOT
KOHTPOJIbHOI po6oTH nopiBHIOE 100 Gamam.

3aranbHa KUTbKICHA OIIHKA 3 JUCHUIUIIHA € YCePeTHEHOI MK KIJTbKICHOK OIIIHKOIO
MOTOYHUX KOHTPOJIOKYHMX 3aXOJiB Ta KIJbKICHOIO OI[IHKOK KOHTPOJIIOIOYOTO 3aX01Ty
(iciuty).




4. PEKOMEHJAIIL 10 CAMOCTIHHOI POBOTH CTYJIEHTIB

4.1. 3M-J3 «Exekrpoximis. Konoigna ximis. OcHoBu Gioreoximii»
4.1.1. IToBuanusa moao0 BukoHanusa 3M-JI3

HeoOxiaHO micisi BUBYEHHS TEOPETUYHOIO MaTepiajy KOXKHOI TeMH, Ui NEepEeBIPKU
3aCBOEHHS X 3MicTy (0a30BUX 3HAHB), AaTH BIAMOBIAI HA 3aMUTAHHS JJIsl camorepeBipku. s
MOTJINOJIEHOTO CaMOCTIHHOTO BHBYCHHS JHUCIUIUTIHU HEOOXITHO CKOPHUCTATHCS JIITEPATypPOrO
(ocHoBHOMO [1, 2, 5] Ta MogaTkoBOIO [8-12]), IEepeik sIKOT HABEACHUI HIDKYE.

4.1.2. TlutaHHs 1J1s1 caMonepeBipKH cTyAeHTIB micjisi BuBYeHHs: 3M-JI3

SIki pe4OBUHHU BiTHOCATHCS /10 NMPOBITHUKIB 1-T0 poaa; 2-ro poxa?

Ha yomy 3acHOBaHMII PUHIIAI POOOTH XiMIYHUX raJIbBAHIYHHUX €JIeMEHTIiB?

Ha yomy 3acHoBaHuUii NPUHIMI POOOTH KOHUEHTPALIIHNX rajibBaHIYHUX eJIeMeHTIiB?

Ha yomy 3acHOBaHMII NPUHIIAII POOOTH NMAJMBHUX €JIeMEHTIiB?

IIlo Ha3MBae€TbCH CTAHAAPTHUM eJeKTPOJAHUM moTeHuiaaiom E° nius meraseBoro

ejiekTpoxa?

Sk BU3HAYUTH NMOTEHLIAJ OKPEMOro ejeKTpoaa?

SIK1 TUIIM €NIEKTPO/IIB BU 3HAETE?

SIxi BU 3HA€TE ENEKTPOIU MOPIBHAHHS?

[osichite piBHsgHHA HepHcTa IS BU3HAYEHHH EJEKTPOJAHMX MOTEHUIAJIB Yy

rajbBaHIYHOMY eJIeMEeHTi.

10. Ilo Take ejiekTpOTi3?

11. AAkuii mpouec BiA0yBa€ThCA HA AHOAI Ta SAIKMH — HA KaTOAi MPHU ejeKTpo.i3i? ki
3apsiid MalTh AHOJA Ta KaToa?

12.YuMm Bigpi3HAETHCSA MPOIEC EICKTPOII3y BOJHOTO PO3YHMHY EICKTPOJITY BiJ €ICKTPOTi3y
PO3IUIaBY EIEKTPOTITY?

13. HaBeaiTh ¢opmMy./1l0BaHHs 3aKOHIB esieKkTpoJi3y (Papajest) Ta HacJAiAKIB 3 HbOTO.

14.Yomy nopiBHioe crana ®apajes Ta K 3aJ1€KUTh il 3HAUCHHS B1J1 yacy?

15. Bkaxitb po3MipHicTh cTanoi dapajes.

16. ITosIcHITB, 110 TaKe eIeKTPOXIMIYHUMA CKBIBAJICHT.

17.P0o36epiTh cXeMy MPOIIECIB Ta MOSCHITH, IO BiI0OYBAETHCA HA EIEKTPOJaX MPHU eNEeKTPOIIi3i
BOJHOI'O PO3YMHY XJIOPUJY HATPIIO 3 IHEPTHUM aHOJIOM.

18. Po36epiTh cxeMmy MpOIIECiB Ta MOSCHITH, IO BiI0YBAETHCS HA €JIEKTPOJAX TIPU €JIEKTPOITi3i
BOJHOTO PO3YMHY CYIb(}ATy KaNbI[iIO 3 IHEPTHUM aHOJIOM.

19. SIx1 aHOIM HA3MBAIOTH IHEPTHUMHU, A SIKI AKTUBHUMU?

20. 1o Take xkopo3is metaaiB? ki BUuau Kopo3ii Bu 3HaeTe?

21. 5Iki icHylOTh MeTOAH 3aXHCTy MeTAaJiB BiJ KOpo3ii?

22. 5Ixki xopo3iiiHi mpouecu BiTHOCATHLCS 10 eJIEKTPOXiMiYHOT KOPO3ii?

23. 5Iki icHy0OTH XiMi4Hi cmoco0M 3aXHCTy MeTaJliB Bil KOpo3ii?

24. 5Iki pe4OBHHHU BiTHOCATHCS 10 AKTUBATOPIB KOPO3ii?

25. 1110 Take NPpOTEeKTOPHMI 3aXUCT MeTAJIB Bil KOpPO3ii?

26.B yomy cyTHicTh 3acTocyBaHHA iHri0iTOpiB? SIKi pe4yoBMHHM BHKOPHMCTOBYHOTH B
SIKOCTI iHTi0iTOpPIB?

27.5lknii mpouec HA3MBAKTHL BOJAHEBOKW jAenojsapusaunicio? Ha sakomy ejekrTponi
Bin0yBaerncsa?

28.5Ikuii mpomec HA3MBAWOTh KHCHEBOKW Jenospu3anicio? Ha sxomy eaexktponi

Bin0yBaerncsa?

arowdPE
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29.1ll0 Ha3MBA€TbCHA [HCHEPCHOI0 CHUCTEMOIO, IHMcHepcHOI0 (a3or, aucHepciiiHuM
cepenoBuiem?

30. SIki o3HaKM XapaKTepHi JJIs JUCTIEPCHUX cucTeM?

31. YuM NOSCHIOETHCS TEPMOJUHAMIYHA HECTIHKICTD AUCTIEPCHUX CHCTEM?

32. YuM BiApi3HAIOTHCS JT10POOHI CHCTEMH BiJl T10DITEHUX ?

33. SIki yMoBHM HeoOXiaHI 1151 YTBOPEHHS TUCTIEPCHUX (KOJOITHUX) cucTEM?

34.Big 4oro 3ajieKuTh cepelHiii KBagpaTUYHHMH 3CYB YaCTHHOK NMPH OPOYHiIBCHKOMY
pPyXxoBi?

35.3a SIKMM 3aKOHOM PO3NOALIAIOTHCH KOJIOIIHI YACTHHKHU MO BUCOTI IApy AUCHEPCHON
cucTeMu?

36.Y yoMy BHSIBJISIETHCSI 0COOTUBICTH MOBEPXHEBOI0 MIAPY HA Me:Ki po3aiay ¢a3z?

37. 1110 Take aacopOuia? Y sikux oJUHUIAX BUMIPIOETHCS a/iIcOpOmis?

38. SIki peyoBUHM HA3UBAIOTH NMOBepXHeBO-akTUBHUMH ([IAP)?

39. sIki ocodmuBocTi 6ynoBu mosiexya ITAP?

40. Ha3BiTh OCHOBHI ITOJIO’KEHHS MOHOMOJIEKYJISIPHOT aIcOpOIIii.

41. 1o Take i30Tepma agcopomii?

42. SIkwii 3 iOHIB eJIeKTPOJIITY aIcCOpPOY€ETHCS HA TBeP/iii MoBepXHi?

43. SIkuM YHHOM MO’KHA 3MiHHMTH 3MOYYBAHICTh MOBEPXHi?

44, 5Iki ABUIIIA HABMBAKTHCA €JIeKTPOKIHETHYHUMHU?

45. HaBeniTh MpUKIIAIU MPAKTUYHOTO BUKOPUCTAHHS IIUX SBUIIL.

46. SIxky OynoBY Ma€ MOABIiHUIH eJleKTPUYHMI map mineaun?

47.Yum Biapi3HATHCSA MOBEPXHEBHIA i eJ1eKTPOKIHETHYHMI MOTeHia m?

48. TlosicHITH 0COOJIMBOCTI PyXy Milesiu npu ejaekTpodopesi.

49. Ha3BiTh OCHOBHY NPUYHUHY arperaTuBHOI CTilikocTi rigzpogo0Hux 30.1iB.

50. 1o Take koaryJsuia i Aki pakTopH ii BUKJIMKAOTH?

51.5Ikmii 3 iOHIB e/IeKTPOJiTa BHKJIMKAE KOAryJflilo, i IK e MOB'sI3aHO i3 3apsiaom
ioHiB?

52.Uu € B3aeMO3B'SI30K MDK ITOPOTOM KOAryjsllii 1 Ji€0 EJIeKTPONiTa, IO BUKIUKAE
KOaryJsiito?

53. Sk 3MIHIOIOTHCSI TIOBEPXHEBUMN 1 €EKTPOKIHETUYHHUI MOTEHIIaTN TIPU KOHIICHTPAIiiHIN 1
HeWUTpamizamiiiHii Koarymsiii?

94. SIkuii cTaH 30/110 HA3UBAETHCS i30€JJeKTPUIHUM ?

55. SIke mpakTHYHE 32CTOCYBAHHS KOATYJISIiIHHUX npoueciB?

56. IIlo Take TBepaicTb Boau? SIki Buau TBepaOCTi Bam Bigomi?

57. $lkuM BUMOram 3a TBEpIICTIO Ma€ BiANOBIAATH NUTHA Boaa?

58. SAki icHYyIOTh CTaHAAPTH SIKOCTI 32 XiMiYHHUM CKJIQJIOM NUTHOI BOAuU?

59. fAIki icHylOTH BUMOTI'H VI MiHepaJtizanii NUTHOI Boau?

60. [IpucyTHicTh IKHUX HOHIB Y BO/i 3yMOBJIIOIOTH ii 3arajibHy TBepAicTh?

61. YoMy TBeply BOJly HE MOKHA 3aCTOCOBYBATH JJisi OTpuMaHHs napu Ha TEC?

62. Slkuit MeToJ MMOM'SKIIIEHHS BOAW HAa3WBalOTh TepMiyHMM? HamumiTe XiMIYHI peakiiii, mo
MPOTIKAIOTH MPU 3M SIKIICHH] BOJU ITUM METOJIOM.

63. SIxe 3HAaUEHHS MAaIOTh HITPOTeH Ta HOro CIOJYKH s )KUTTEAISIJILHOCTI PpOCANH?

64.Y Burasiai AKUX CHOJYK NepedyBa€ HITPOreH y NpUPOAHUX BOJAX?

65. Sk BinOyBa€eThCHA K0JI000Ir HITPOreHy y NpMpPOIHUX BoJax?

66. B yomy npuunHa eBTpodikauii NpUPoAHUX BOA0IIM?

67.B YoMy CYTHiCTh TOKCUYHOCTI CIOJIYK HiTpOreny?

68.1Ilo obymoBJoe Gioreoximiunmii muka (BI'XI]) mirpaumii xiMiuHux ejiemMeHTIB Ha
3emuai?

69. flka AisIBLHICTH JIIOMHU NPU3BOAUTH 10 HeraTUBHOI0 BILTUBY Ha BI'XI?

70.Ha ckinpku mpocTAraeTbes 3eMHa aTMmocdepa 1 Ha sKii BiACTaHI BiJg 3eMHOi MOBEpXHI
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3ocepemxeHo 10 90% Bciei macu atmochepu?
71. SIxa poas atmocpepuoro CO,?
72. 5$Ika poJib 030HOBOTO MIAPY?
73.IlepeiuyuTh XiMiuHi CMOJYKH, SIKi AKTHBHO PYiiHYIOTh 030HOBHIi 1Iap.
74. 1o Take «pOTOXIMIYHHI CMOT»?
75. 1o o6ymoBtoe mocTiiiHicTh BMicTY CO, B aTMochepi?
76. ki peaxiii MpUBOAATH JIO TMOSIBH TUMYACOBOT (1[0 YCYBA€THCS) KOPCTKOCTI BOIN?
77.1lepeJiYUTH OCHOBHI /IzKepeJia 3a0py/iHeHHs JiTocdepu.
78. B yomy noJasirae cyyacHe po3yMinus 6iocpepu 3emai?
79. 1o caix po3ymiTu mix exoJsorizamniero BUpoOHUITBa?
80. IIlo Take ionnuii morenuiaa Kapraemxa?
81. 1o BinoOpaxye noHaTTA Oiocdepu?

4.2. 3M-II3 «Po3paxyHKH 3 eJIEKTPOXiMii, KOJI0IZHOI Ximii Ta Oioreoximii»
4.2.1. MloBuanns moao Buxkonanus 3M-I13

[Ticast BUBUEHHS TEM JaHOTO MOJYJIIO Tpeba BIMOBICTU HA MUTAHHA JJIs CAaMOIIEPEBIPKU
CTYJEHTIB, HEOOXiZIHO KOPHUCTYBAaTUCh KOHCIEKTOM JIEKIii Ta MPaKTUYHUX 3aHATb,
BUKOPUCTOBYBAaTH OCHOBHY [3, 4] Ta nogaTtkoBy [9-12] miteparypy.

4.2.2. Tlutanusa Aas camonepeBipkH cTyaeHTIiB micis BuBueHns 3M-I13

1. HamumiTh ejeKTpoxiMiuHi piBHSAHHSI peakiiii, 0 BiI0yBawTbhCsl Ha eJleKTPoAax

rajbBaHIYHOI0 €JIEMEHTY, SIKHIl Ma€ cXeMy:

(=) Mg| Mg** || KCI || Cu** [Cu (+)
Buznaure aHoax Ta Karoa HHOro rajbBaHiuHOro einemeHty. Ha sikomy esiekrponi
BiI0yBa€ThCs Mpomec OKMCHEHHS, 2 HA AKOMY NMPoLeC BiAHOBJIEHHS?

2. Kopucrywuuch Tadiauie0 CTAHAAPTHUX OKHMCHO-BiTHOBHHMX NOTEHUIadiB CKJIAMITH

rajbBaHiyHuii eqement 3 EPC, piBnowo 1,2 B. HaseniTth cxemy HbOro ejieMeHTY.

Hanuits piBHSIHHA peakiii, 10 Bi10yBaeThCs B IbOMY €JI€MEHTI.

SIK1 TUIIM €NIEKTPO/IIB BU 3HAETE?

SIxi BU 3HA€TE ENEKTPOIU MOPIBHAHHS?

Ckiagite cxeMH rajibBaHiYHHUX eJIEMEHTIB HA OCHOBI peaKuii:

Ni + 2Ti*" = Ni*" + 2Ti*"
2MnO, + 5805 + 6H" = 2Mn*" + 550, + 3H,0

Hanumirs piBHaHHa HepHera mis nux esgeMeHTiB. BU3HAYUTH BeJIMYHHY KOHCTAHTH

PIBHOBAru HUX peakuii.

6. VY skoMy HampsMi NPOTIKaTUME PEAKIisl B €JIEMEHTI:

(5INi| Ni*" [ Sn*" |Sn(+),
SIKIIIO: aNi®* =1 MOJILXJfl; aSn?* = 1x107% mompx1 1?

7. Hanmumite piBHAHHA HaniBpeakuiil, mo BiA0yBawTbCA Yy JIYKHOMY Kaomii-
HiKelegoMy aKYMYJISITOPi NIPHU ioro poooTi i 3apsaaui.

8. Hanmumiteh piBHsiHHsI HepHcTa 1151 JIy’KHOTO CPIOHO-UUHKO0B8020 AKYMYJISITOPA.

9. Po30epiTh cxemy mpoueciB Ta MOSICHITH, IO BiA0YBAa€ThCSl NMPH €JEKTPOJIi3i BOAHUX
PO34YMHIB: XJIOPUAY HATPIIO; CyJb(aTy KaJabLil; HITPaTy IIIOMOyMYy.

10. OumHKOBaHe # JyKeHe 3ai3Hi Bipa BUKOPHCTOBYIOTH s 30epiranHsa Boau. SIke Biapo
BHACTIZIOK KOpO3il mMpuiifie B HENpHUIATHICTh paHime? Y BIANOBIAI HABEIITh CXEMHU
KOPO31IHUX MPOILIECiB i pIBHSHHS peaKIIiii.

11. lnsi moJiinmieHHsl 30BHIIIHBOTO0 BMIVISIAY W 3aXMCTy Bia Kopo3sii 3aji3o 3a3Buuaii

o k~ow
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

NOKPUBAITH HMHKOM, 0JIOBOM, XPOMOM, KaJIMi€M, HiKkeJieM. SIke MOKPUTTS HAHOLIbII
HAMIiHO 3axuWInae 3aji3o0 Big koposii? Po3micTiTe MeTaqm B NoOpsAaKy yOyBaHHA
3axucHOro edexry. Il KOKHOI 3 map CKJIAAITh cXxeMy i PIBHSIHHSI KOPO3ilHHX
NnpoueciB y BoJIoriii atmocgepi.

3ami3HUA 1BSAX TOMICTHIM B PO30aBICHUN pO3UMH CipYaHOi KHUCIIOTH, B pPe3yibTaTi
movasocsi BUIIIEHHs OynbOamok ra3y 3 moBepxHi. [licist momaBaHHs cynbdary Miai ra3
CTaB BUAUIITHCS IIBUJIIE, a TMICAsA JoAaBaHHA (POCPOpPHOi KHUCIOTH BUAUICHHS Ta3y
npunuHuiiocs. OOTPYHTYHTE CIIOCTEPEKYBaHE SIBUIIIE.

SAxi ximiuni peaknii NpoTiKawTh NPH KUII’ATIHHI BOAH, 110 MiCTUTH TiAPOKapOOHATH
KaJblilo Ta mardiio? Po3paxyiite kKap0OOHATHY TBepaicTh BOAHM, SAIKIIO Yl oM i
BMimyerbes mo 0,8 r mux coJieii.

Y1 IIM3 BOAM BMilyerbcsi 38 mr iioniB Mg2+ ta 108 mr iionis Ca®'. Po3paxyiite
3arajibHy TBEepPAiCTh BOAHM Ta Macy HATPil0 KapOOHATY, 0 HEOOXiAHO J0JATH Y BOAY
A T 3M KT HHA.

Po3paxyiiTe 3arajibHy TBepAiCTb BOAM, AKII0 HA PeakKlil0 3 COJISIMH TBEpPAOCTi, 110
BMimyTscsa y 100 em® BOJM, Tpeda 0yJi0 4 em® PO34YUHY TPWIOHY b 3 KOHUEHTpalico
0,1 moan/mm°. SIky macy ocdary narpiro Na;PO, neobxixmo goxatn y 500 xv° Boxn
JJISA 1l yCYHeHHs1?

Pospaxyiite Macy HiTporeHy, sikuii BMimyeTbes y 1 kr: a) kamitHoi cemitpu KNOs; 0)
amiaunoi cemitpu NH4NO3; B) ammodoca (NH,4),PO,.

Ckisbku BincoTkiB HiTporeny BMmimyernsesi y 1 T cewoBunn CO(NH,),?

CkinbKu rpamM HITpUTHHX #OHIB BMimyerbest y 100 r cymimi kajiii HIiTpUTY Ta
HATPIH HITPUTY, AKIIO COJIeH Y CyMillll OIHAKOBA KiNbKIiCTh?

Po3paxyiiTe mMacy amMoHiiiHMX HOHIB, fIKi BXOIATHh 10 CKJaay 2 Kr ammodoca
(NHy)2PO,.

Pozpaxyiite MonekynspHy dopMmyny noOpuBa, SIKIIO A0 CKIaay HOro BXoasth 35 %
HiTporeny, 5 % rigporeny ta 60 % oKcUTeHy.

IMicis npoBegeHHs XiMIYHOrO AaHAJI3y NPHUPOAHOI BOAUM BCTAHOBWIH, IO
KOHIEHTpallisi HITpaTHUX HOHIB nopiBHIOE 1,54 MF/}]M3. Po3paxyiiTe KOHUIEHTpaLil0
HITPATHOI'O HITPOreHY B Wil BOAI.

4.3. 3M-J1a62 «Enexrpoximiuni npouecu. Konoinno-aucnepcHi cucremu. AnaJris
OioreHHmnx 3a0pyaHeHb. BU3dHAYeHHSI TBEPAOCTi BOAM.»

4.3.1. IloByanHuda moa0 BUKOHAHHA 3M-J1a02

[Ticms BWBYEHHS TEM JaHOTO MOAYJII0 Tpeba BIJAMOBICTH Ha TWHUTAHHSA IS

CaMONEPEBIPKHU CTYACHTIB, HEOOX1JHO KOPUCTYBATUCh KOHCIIEKTOM JIEKIIIM Ta METOIAUYHUMHU
BKa3iBKaMHu J0 Ja0OpaTOpHUX pOOIT, a TaKOXX METOJWYHUMU BKa3iBKaMU JO CaMOCTIHHOT
poOOTH CTY/ICHTIB; BUKOPUCTOBYBATH OCHOBHY[6, 7] Ta mnogatkoBy [ 13] mitepaTypy.

Hown e

4.3.2. TIlutaHHA 1J1s1 caMonepeBipKH CTy/AeHTIB micjs BuBYeHHs1 3M-J1a62

[Turagus JUis caMOIIEPEBIPKHU Hic/s BUBYEHHS MarepiaiiB sadoparopHoi podoru Nel

Sxuil npucTpiili HA3MBAIOTh rAIbLBAHIYHUM eJIeMEeHTOM?

HanumiTs cxeMy CTAaHAAPTHOIO raJibBaHivYHOro ejieMenTa Jlaniensi-SAxo0i.

Sk po3paxoBYHOTh €JIEKTPOPYILUIIiiHY CHJIYy FaJIbBAHIYHOIO ejieMeHTa?

Sk po3paxoBYyIOThH €JIEKTPOAHMI MOTEHUiaJ eJeKTPOAiB rajibBaHIYHOIO eJleMeHTa 3a
piBHssHHAM HepHcra?

SIkuit HanpPSIMOK OKMCHO-BITHOBHUX peakliil y rajJbBaHIYHOMY €JI€MEHTi?
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8.
9.

SAx po3paxoBywTh polory (A) Ta 3MiHy BinbHOI eHeprii I'i06ca ranbBaHiuHOrO
ejeMeHTa?

SAki 3apsiay MAalTh AHOJ TA KATOX Y raJIbBAHIYHOMY eJIeMeHTi?

Aki enexkTpoxiMiuHi mpoumecu BiZOYBalOTHCSI HA aHOAI Ta KaToAi rajJbBaHIYHOIO
ejeMeHTa?

[IuTands U1 caMOIIEPEBIPKU HICIsI BUBUEHHS MaTepiaiiB JJadopatopHoi podotu Ne2

SAxuii eqleKTPOXiMiYHUH NpoLeCc HA3MBAETHCH €JEeKTPOTiZ0M?

/o fIKOro moJIrocy 30BHIIIHBOIO /Kepesja CTPyMYy HNpPHEAHYeTbcst aHoA? SIki ioHm
€JIEKTPOJIITY 10 HHOI'0 NPUTATYIOThCSA?

Jlo fIKOro moJiloCy 30BHIIIHBOIO JI’Kepejia CTPYMY NPHUEIHYEThbCA KaToa? $Ski ioHum
€JIEKTPOJIITY 10 HbOT0 NPUTATYIOThCH?

SIki enexkTpoximMiuHi npouecH Bii0yBalOTHCH Ha aHOMI; KaToAi?

ke 3HaueHHs pH Ha KaToAl MpU €NEKTPOdi3l BOAHOTO PO3YMHY COJII HATPIIO XJIOpHUA?
Hamumite cxemy enekTpomi3y.

Sxe 3nayenns: pH Ha aHoxi Npu esleKTPOJIi3i BOAHOr0 PO3YHMHY COJIi HATPIIO cyab(paT?
Hanuurith cxeMy eJIeKTpOJIi3Yy.

Slka pedyoBMHA OKHUCIIOETHCS B MEPILY YepPry Ha MeTaJleBOMY (PO3YHHHOMY) aHOXi?

[Iuragus Ui caMOIIEPEBIPKH HiC/ BUBUEHHS MaTepiajiB JlabopaTopHoi podotu Ne3

Ski e1ekTpoXiMivHI MpolecH HA3UBAKTH KOPO3i€0 MeTaliIB?

B yomy cyTHicTB e1eKTpOXiMiYHOI KOpO3ii MeTaJIiB?

SKI iCHYIOTH BHAM 3aXHCTY BiJl €JIEKTPOXiMi4HOI KOPO3ii?

Hanmumite cxemy koposii ¢epymMy nNpH KOHTAKTI 3 IJIIOMOYMOM Yy KHCJIOMY
cepeloBHINi; Y HEHTPAJbHOMY Cepel0BHIIIi.

HageniTe npukiaa NpoTEKTOPHOTO 3aXUCTy GepyMy BiJl KOpPO3il y KHUCIOMY CEpPEIOBHIII; Y
HEHUTPATLHOMY CEPEIOBHUIIT.

SAxuii npouec BindyBaeThca HA KaToAi mpu atMocdepHiii kopo3ii metajiB?

IIpy KOHTaKTi 3 SAKHM MeTaJOM (LMHK YM CTAaHYM) WIBHAKICTHL KOpO3ii (pepymy
HaloibIma?

[lutanHs A7 caMOTEePEeBIPKY Micis BUBYSHHS MaTepialliB J1abopaTopHoi podotu Nod
JlaiiTe BU3HAYEHHA KOJ10iAHOI cucTeMu. Ha3BiTh 03HAKH KOJIOIIHOIO CTaHY.

IIlo Ha3MBa€THCA AUCNIEPCHOIO (pa3010, AUCHEPCIiHUM cepeoBHIEeM?

SAxi ocobmBOCTI cHCTEMU XapaKTepusyoTh Il reTeporeHHiCTh Ta AUCNEePCHICTH?
Ha3BiTh 03HaKu rpy0o0-aUCIIEpCHUX 1 MOJEKYISIPHO-TUCIIEPCHUX CUCTEM.

Sk 3B’513aTH CTYIiHb JMCIIEPCHOCTI CHCTEMH TA PO3Mip YaCTO4YOK AucCIIepcHOI ¢da3u?
SAxuii po3Mip 4aCTOYOK AUCIEPCHOI (Pa3u KOJIOITHUX PO3UMHIB?

IosicHITH, AK KIACH(IKYIOTh IMCIIEPCHI CHCTEMH 32 arperaTHUM CTAHOM JHMCIIEPCHOI
(¢a3u Ta qucnepciiiHOro cepeaoBUIIA.

YumM BiapizHAOTHCA Ji0Q00HI cucTemMHu Bix JiodinbHux?

HaBeniTe npukiaaym NpupoaHUX AUCTIEPCHUX CUCTEM.

10. SIky OyaoBy Ma€ noaBiliHMI eJIEKTPUYHHUI AP | YMM BiApPIi3HAIOTHCHA NMOBEPXHEBUI

Ta eJIeKTPOKIiHETUYHM I MOTEeHIIA u?

11. MoscHiTL O0y10BY MilleJIM Ta BKAXKITh BCi il CKJIa10BI YaCTHHM.

1.
2.
3.

[Muragus JUis caMOIIEPEBIPKYU HiC/s BUBYEHHS MarepialiB tadboparopHoi podoru Nes
o Take arperaTuBHa CTIHKICTH JUCIEPCHUX cUCTEM?

SIxa OCHOBHA NPMYMHA arperaTUBHOI CTIHKOCTI riApododHuX 301iB?

IIlo Take KoaryJasiuis Ta AKi (PAKTOPH ii BUKJIUKAKTH?
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Skuii iOH eJIeKTPOJITY Ma€ KOaryJomuy [il0 Ta fIK KO0aryJwi4a 31aTHICTb
NOB'si3aHa i3 3apsA/10M ioHiB?

o Take mopir koaryasumii i Bix AkuX (PaKTOpiB 3a/1eKUTH HOro BeJnuuHa? Yomy
npasuiio Hlynsue-I'apai Ha3uBawTh NPaBUJIOM 3HAYHOCTI?

Sxuii cTaH 30/110 HA3MBAETHCA i30€JIeKTPUIHUM ?

Sxuit mporec Ha3UBAIOTH eleKTpodope3om?

SIki 4acTUHM MILEHN PyXaloThCs 10 €JIEKTPOAIB MPH eeKTpodopesi?

[lutanHs A1 caMOIePEeBIPKY Micis BUBYEHHS MaTepialliB J1abopaTopHoi poboTu Neb

Slke 3HAUEHHSI MAKOTh HITPOTeH Ta HOT0 CHOJYKH JJISl AKUTTEAIATIBLHOCTI pocaun?

Sxi BuAM 10OpUB HA OCHOBI HITPOTEHY BU 3HA€TE?

Y BUrIsii AKMX CMOJYK MepedyBa€ HITPOreH y MPUPOIHUX BOAAX?

3a paxyHOK SKUX (paKTOPiB MPUPOJIHI BOIU 30arauyroThCsl aMOHIMHUMH 10HAMH ?

SAki paxkTopu BILIMBAIOTH HA 3a0py/AHEHHS] MPUPOIHUX BOJ HiTpaTHUMU ioHaMu? Sk
1€ BIUIMBAE HA 3I0POB’S JIIOAMHM | TBApUH?

IIpo mo cBiTYUTH NMiABUIIEHA KOHIEHTPALiA HITPUTHUX IOHIB y MPUPOAHUX Boaax?
Yomy?

B 4oMy CyTHICTh TOKCUYHOCTI1 CHIOJIYK HITPOT€HY?

Slke 3navyenns I'/IK HITpUTHHX Ta HITpaTHHUX IOHIB Yy NUTHHX BOJaX Ta BOJAAX
rocrnoapcbKoO-mo0yToBOro Npu3HAYEeHHA?

B 4Yomy cyTHicTh Ta XiMi3M (0TOEJIEeKTPOKOJOPUMETPUYHOIO0 METOAY BU3HAYEHHHA
HITPUTHHUX IOHIB Y MPUPOAHUX BOAAX?

MacoBa yactka amiaunoi ceqaitpu NH;NO; B no0puBi 85 %. Po3paxyiite macoBy
YaCcTKY HITpOreHy B A00pMBi, SIKIIO HITPOreH BXOAMTH TLIBKH B CKJIAJ aMiadyHOIL
CeJIITPH.

[luTanHs AJ19 caMONEPEBIPKU MicJig BUBYEHHS MaTepiaiiB JlabopaTopHOi poboTu Ne7
IIpucyTHiCTH IKHX HOHIB y BOJI 3yMOBJIIOIOTH il TBePAICTh?
Ski icHYIlOTH BUIH TBEpPAOCTi BOAU?
SAxi ximiuni peakuii Bin0yBawTbes npu goaaBanHi 10 TBepaoi Boau Na,CO; ado
Ca(OH),?
Couai IKHX MeTaJIiB 3yMOBJIIOIOTH KapOOHATHY (TMMYacOBY) TBepPAiCTh NPHPOIHOI
Boau? Ha3BiTh OCHOBHI METOAH YCYHEHHS] THMYACOBOI TBEPAOCTi BOIM.
IIlo Ha3uBaWTh HEKAPOOHATHOKW (MOCTiIiHOK) TBEPAICTIO MNPHUPOAHOI BOAU?
Oxapakrepu3yiiTe 0OCHOBHI MeTO/IH ii YCYHEHHS.
Uomy TBeply BOAY HE MOXKHA 3aCTOCOBYBATH st oTpuManHs napu Ha TEC? Sxuii Mmetox
3M'SIKIIEHHS BOJM Ha3WMBaIOTh TepMIYHMUM? HamuiniTe XiMiuHI peakiii, 0 MPOTIKaITh
IpU 3M’SIKIIEHH] BOJIM LIUM METOJIOM.
SAki aHaJdITHYHI MeTOAM BH3HAYEHHs 3arajbHoi, Kap0OHATHOI Ta HeKapOOHATHOI
TBEPAOCTI BOAU B 3HA€TE?
B sikuX OOMHHMIAX BHPAXKAETHCA TBepAicTb Boau? Yomy nopiBHIOE HekapOOHaTHa
TBepaicTh Boam, y 10 am® sixoi micturees 0,5 r MgCL? SIky macy Na,CO; Tpe6a
AoxaTH, oo il ycynyru?
Po3paxyiiTe kapOOHATHY TBepAiCTh, IKIIO HA TUTPYBaHHA 100 cm® BoH Tpebda 0yJio 5
cMm” po3unmny HCI 3 xonuentpauierw 0,1 MOJIB/IM . Axy macy Ca(OH), neobXxigHo
A0AATH Y 1m° Bomm st i YCYHEHHs?
Y 4YoMmy CyTHICTH HOHITHOTO CIOCOOYy yCyHEHHsS TBepAOCTi mpupoanoi Boau? Kpizp
WoHiTHUN (iabTp mpomyctunu 200 cM® Bomu, 3araibHa TBEPIICTh SKOi 4 MMOJIB/ M.
Cxinbku Monb exsiBanentiB Mg®" Ta Ca®* sarpuMano (inbTpoM, SKIIO TBEPAICTb BOIM
3HmkeHa 1o 0,5 MMOJII)/Z[MS?
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5. IIMTAHHS 10 3AXOAIB TIOTOYHOI'O, MIJCYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TectoBi 3aB1aHHS 10 MOAYJIbHOI KOHTPOJIbHOI podoTu MmoayJas 3M-JI3

1. SIxi 3 nmepeniyeHUX PEYOBUH BITHOCSTHCS J0 IPOBIIHUKIB IEPIIOTO poay?
[1,c.272-293; 2, c.4]
2. BenuuunHa eNeKTpUYHOTrO 3apsy, 10 BUHUKA€E Ha OJMHMII IUIOLI METaleBOi IIACTUHKHY,
3aHYPEHOI B JUCTHJILOBAHY BOY, 3aJIEKUTh BIJI:
[1,c.272-293; 2, c.11-13]
3. Ha moBepxHi MeTasieBO1 IUIACTUHKHU, 3aHYPEHOI B IUCTHIILOBaHY, BOAY 3aBXXJU BUHUKAE ...
[1,c.272-293; 2, c.11-13]
4. Tlepexia KaTIOHIB METaJly 3 MOBEPXHI METAJIEBOI IUIATIBKY B BOAY OOYMOBIICHHMIA:
[1,c.272-293; 2, c.11-13]
5. HeratuBHuil 3apsii, 10 BUHHMKAE Ha IOBEPXHI METaNeBOi IUIACTHUHKH, OIYIIEHOI B

JHMCTHIILOBAaHY BOJY, 00YMOBIICHHH ... [1,c.272-293; 2, c.11-13]

6. IlmartiBku, BuKkoHaHi 3 ManoaktuBHHX MetaniB (Cu, Ag, Hg, Pt, Au), B po3unHi BiacHOi
COJIi, SIK TIPABHUJIO: [1,c.272-293; 2, ¢.11-18]

7. MeraneBuM €JICKTPOAOM HA3HBAETHCS ... [1,c.272-293; 2, ¢.11-23]

8. CranmapTHHM eIEeKTPOTHUM ToTeHIianoM E° mns MeraneBoro ejaekTpoaa Ha3HBAETHCS:
[1,c.272-293; 2, c.11-23]
9. BenuuuHa eNEKTPOJHOTO MOTEHIIANy I METAIEBOTO EJEKTPOJa PO3PaXOBYETHCS 3a
piBusHHSAM: [1, ¢. 272-293; 2, ¢.11-23]
10. BenuunHa eeKTPOIHOTO MOTEHIIIANy JUIsl €EKTPOo/ia APYTOro POy 3aJIeKUTh:
[1,c.272-293; 2, c.11-23]
11. ExcriepyMeHTaJIbHO BUMIPSIHA BEIMYKHA €JIEKTPOJHOTO MOTEHIIANy MOKa3Yye:
[1,c.272-293; 2, c.11-23]
12.Tlorenmian E, BU3HaUyBaHOTO €JIEKTPOJIa JTOPIBHIOE BUMIPSHOI PI3HMIN MOTEHIAIIB Ey) —
E, = AE, axmio 1oro BeJad4yuHa ... [1,c.272-293; 2, ¢.11-23]
13. Audy3iitHi NOTEeHLIadu BUHUKAIOTh HA MEK1 JJOTUKY JBOX PO3YMHIB ...
[1,c.272-293; 2, c.11-23]
14. TIprurHa BUHUKHEHHS AU(Y31HHOTO MOTEHITIaTy MOJISTAE B ...
[1,c.272-293; 2, c.11-23]
15.T"anpBaHIvYHI €IEMEHTH — I1E: [1,c.272-293; 2, ¢.25-30]
16. XiMIYHMM rajbBaHIYHUM €JIEMEHTOM € €JIEMEHT, CKJIaJICHHUH 3 IBOX ...
[1,c.272-293; 2, ¢.25-30]
17. KoHnieHTpaliiHuM rajibBaHIuHUM €JIEMEHTOM € €JIEMEHT, CKJIaJICHUI 3 JBOX ...
[1, c.272-293; 2, ¢.25-30]
18. B rajpBaHIYHOMY €JIEMEHTI MPOIIeC OKKCIEHHS MpoTikae ...[1, c. 272-293; 2, ¢.25-30]
19. JIng ranbBaHIYHOTO €JIEMEHTA €JEKTPOpPYUIiiiHA CUla BUBHAYAETHCS 32 PIBHSAHHAM €.p.C. =
E, — Eq, ne: [1, c.272-293; 2, ¢.25-30]
20. JInst migHO — IMHKOBOTO efemMeHTa Sko6i—/laniens enekTpopyuriiiHa cuiia JOPiBHIOE:
[1,c.272-293; 2, ¢.25-30]
21.TIpu po6OTI KOHUEHTPALIITHOTO XIMIYHOTO €IEMEHTA ... 1 ...
[1,c.272-293; 2, ¢.25-30]
22. EnekTpooM MOPiBHSAHHS B IOTEHIIIOMETPIi € €JIeKTPO/I, MOTEHIIIal SIKOTO ...
[1,c.272-293; 2, ¢.25-30]
23. ConpOBUH MICTOK B rajbBaHIYHHMX €JIEMEHTAX 3aMOBHIOETHCS 3a3BUYAN POZUMHOM XJIOPUY
KaJIiio, TaK sIK: [1, c. 272-293; 2, ¢.25-30]
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24.V piBagaHi HepHcTa, 3a 10OMOMOTOI0 SKOTO PO3PAXOBYETHCS MOTEHIIAT METajeBOro
€JIEKTPO/Ia, 3HAYEHHSI TEMIIEPATYPU HABOAUTHCS 34 ... [1,c.272-293; 2, ¢.25-30]
25.Y piBasHHI HepHcTa, 3a J0MOMOTOI0 SIKOTO PO3PAaXOBYETHCS IOTEHI[IAT METAIEBOTO
€JIEKTPOAA, JUIsl KUIbKICHOT XapaKTEPUCTHKHU 10HIB METaJIIB BUKOPUCTOBYIOTh iX:
[1,c.272-293; 2, ¢.25-30]
26. YCTaHOBITh BIAMOBIAHICTE MDK (DOPMYJIOIO COJIi 1 PIBHAHHSAM IPOIIECY, IO MPOTIKae Ha
aHO/JIl IPH €JIEKTPOJIi31 11 BOJHOTO PO3YUHY. [1, c.293-304; 2, c.36-41]
27.YCTaHOBITH BIAMOBIIHICTP MDK (OPMYJIOK COJI 1 MPOIYKTOM, IO YTBOPIOETHCSA HA
1HEpTHOMY aHO/I1 TIPH €JIEKTPOJIi31 ii BOJHOTO PO3UHHY. [1,c.293-304; 2, c.36-41]
28. YCTaHOBITh BIAMOBIAHICTE MiX (POPMYIOI0 COJi 1 PIBHSHHSAM IpOILECy, IO MPOTIKaE Ha
KaTO/1 MPH eJEKTPOIi31 ii BOAHOTO PO3UHHY. [1,c.293-304; 2, c.36-41]
29. YCcTaHOBITH BIAMOBIAHICTS MK Ha3BOIO PEYOBUHU 1 CITOCOOOM HOTO OTpHMaHHS.
[1,c.293-304; 2, c.36-41]

30. YcTaHOBITH BIAMOBIMHICTE MK HAa3BOIO PEYOBHHH Ta OCHOBHHUMH Ta30moaiOHUMU

MPOIYKTaMH €JIEKTPOJIi3y HOTO BOJHOTO PO3UYHHY. [1,c.293-304; 2, c.36-41]
31./lke 3 HaBeIeHUX TBEPIKEHb HE MOXe OyTH BIJIHECEHO JI0 XapaKTePUCTHKHU
€JIEKTPOXIMIYHOI KOPO3iT ... [1, c. 554-560; 2, ¢.31-35]
32.Minna raiika HaBepHeHa Ha OOJT, BUTOTOBJICHWH 3 3amiza. flka 3 mmx peramed Oyne
pyWHYBATHUCS TIPH KOPO3ii y BOJIOrOMY MOBITPi? [1, c. 554-560; 2, ¢.31-35]
33. Slkuit KOpO3iMHUI TallbBaHIYHUN MIKpOEJIEMEHT, BHUHHMKA€ TNpU aTMochepHiil Koposii
BYTJICIIEBOI CTaIi? [1, c. 554-560; 2, c.31-35]

34. BkaxiTh, B T1api 3 IKUM METAJIOM 321130 Oy/e MiaaBaTiCs HailOIbII IHTEHCUBHOT KOPO3ii?
[1, c. 554-560; 2, ¢.31-35]
35.Bubepith BHU3HAYCHHS, IO HAWHOUTIBIN TMOBHO PO3KPHBAE 3MICT MOHSITTS «IIOBEPXHEBI
SIBUILAY ... [1, c. 305-341; 2, ¢.41-53]
36. Sk BIOpI3HUTH CrIpaBkHii (ICTHHHUN) PO3YHH BiJl KOJIOITHOTO?
[1, c. 305-341; 2, c.41-53]
37.BubepiTh BU3HAYCHHS, K€ HAWOUTBII TTOBHO PO3KPHUBAE 3MICT TOHATTS «IHCIIEPCHICTE» —
e ... [1, c. 305-341; 2, c.41-53]
38. ki 03HaKK HAWOLIBIT XapaKTepHi JUIsl 00'€KTIB KOJIOIIHOT XiMii?
[1, c. 305-341; 2, c.41-53]
39. BkaxxiTh BIACTUBOCTI HE MPUTAMaHHI JJI KOJIOITHUX CUCTEM:
[1, c. 305-341; 2, c.41-53]
40. ki ¢i3uKo-XIMiIUHI CHCTEMH MAlOTh BIACTUBOCTI, 0araTo B 4OMY CXO0Xi 13 BIACTHBOCTSIMHU
KOJIOTTHUX CUCTEM 3 PIAKUM JUCTIEPCIMHUM CEPETOBUIIEM?
[1, c. 305-341; 2, c.41-53]
41. MosnexyJii IOBEpXHi KOJOITHOTO PO3YHHY BOJIOMIIOTE ... [1, c. 305-341; 2, ¢.67-74]
42.TloBepxHeBa eHepris, sIKOI0 BOJIOIIOTh 00'€KTH KOJIOTAHOI XiMii, IBJISIE COOOIO ...
[1, c. 305-341; 2, c.67-74]
43. flke BU3HAUCHHS HE BiJloOpaxkae CyTi (i3UYHOTO MapaMeTpa — «IOBEPXHEBHUH HATAT ...
[1, c. 305-341; 2, c.67-74]
44, 5Ixi MeToAu OTPUMAHHS KOJOIMHUX CUCTEM BITHOCITHCS 10 TUCTIEPralliifHuX ... ...
[1, c. 305-341; 2, ¢.49-51]
45, Slxi MeTou OTPUMAaHHS KOJIOTIHUX CUCTEM BiTHOCATHCS IO KOHJICHCAIIHHUX ... ...
[1, c. 305-341; 2, ¢.49-51]
46.BcTaHOBITH BIAMOBITHICTh HA3BOIO (DI3UKO-XIMIYHOIO CHCTEMOIO Ta Kiacu(ikaiier 3a
arperaTHUM CTaHOM [1, c. 305-341; 2, c.41-51]
47.Bci MONEeKyISIPHO-KIHETUYH1 BJACTUBOCTI KOJIOIAHUX CUCTEM € HACTIAKOM ...
[1, c. 305-341; 2, ¢.54-59]
48.BcTaHOBITH BIAMOBIAHICTE MK MOJEKYISIpPHO-KIHETHYHOIO BJIACTHBICTIO  KOJOiTHOI
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CHUCTEMH Ta CYTTIO 1Ii€1 BITaCTHUBOCTI: [1, c. 305-341; 2, ¢.54-59]
49. BcTaHOBITH BiJIMOBIIHICTh M1 ITPOILIECOM Ta SBHUIIEM, 1110 B110YBa€ThCS:
[1, c.305-341; 2, c.41-59]
50. 30116 OTPUMYIOTH T1IPOJTI30M XJIOPHOTO 3aJTi3a (10 KUIUISTYO1 AUCTHILOBAHOT BOJIU JOAI0OTh
no kpamisax 2% po3unH FeCls, micias AeKiTbKOX XBUJIMH KUIIHHS BUXOAUTD 30JIb YEPBOHO-
KOPUYHEBOTO KoNbopy). [lpu rimpomi3i mpotikae HactymHa peakuis: FeCls + 3H,0 =
LFe(OH); + 3HCI
Cximanite cxemy OyJOBH MIIEIH 1 BKaXKIiTh, SIK1 10HH €:
| — moTeHIIaTyTBOPIOIOYNMHU;
Il — npornionamu aacopOLiitHOTO Mapy;
Il — mporrionaMu quQy3HOTO MIApY. [1, c.305-341; 2, ¢.75-81]
51. Ocuornoto npuunHoto yrBopeHH: [1EI € ... [1, c. 305-341; 2, ¢.75-81]
52. SIxy OynoBy Mae wmirena 30510, OTpUMaHoro npu 3nuBaHHi pozunHiB K,SO, 1 BaCly, skmio
B HauuinKy € BaCl,? [1, c. 305-341; 2, ¢.75-81]
53. IIpwu 3mimryBaHHI pO3YHHIB XJIOPUIAY Oapiro 1 cynbdaTy HATpito (HAIJIHMIIOK) YTBOPIOIOTHCS
MIIIeTTH HACTYITHO1 OY/IOBH ... [1, c. 305-341; 2, ¢.75-81]
54.1lpu 3MilIyBaHHI PO3YUHIB XJIOpUAY Oapito (HAUIUILOK) 1 Cyiab(aTy HATPil0 YTBOPIOIOTHCS
MIIIEJIA HACTYITHOT OY/IOBH ... [1, c. 305-341; 2, ¢.75-81]
55.1Ipu 3wmimyBaHHI po3unHIB (ocdaTy HaTpito (HAWIMIIOK) 1 Cynbhary altoMIHIIO
YTBOPIOIOTHCS MILIEIH HACTYITHOI Oy/IOBH ... [1,c.305-341; 2, ¢.75-81]
56.1lpu 3wmimyBaHHi po3umHiB Qochary HaTpit0 1 cyapdaTy amoMiHIIO (HAJIUIIOK)
YTBOPIOIOTHCS MIIIETTH HACTYITHOT OY/IOBH ... [1, c. 305-341; 2, ¢.75-81]
57.1Ipu 3mimyBaHHI PO3YHMHIB CYJIb(iay Kaliio Ta HITpaTy cpibia (HaJIUIIOK) YTBOPIOIOTHCS
MIIIEJIA HACTYITHOI OY/IOBH ... [1, c. 305-341; 2, ¢.75-81]
58.[Ipu 3minryBaHHi po3unHiB cynb(diny Kamiro (HaUIMIIOK) 1 HITpaTy cpibiia YTBOPIOIOTHCS
MIIIEJIH HACTYITHO1 OY/IOBH ... [1, c.305-341; 2, ¢.75-81]
59.1lpu 3mimryBaHHI pPO3YUHIB TiApoKcHAy HaTpito (Hammumok) i cymasdaty wmimi (II)
YTBOPIOIOTHCS MILEIH HACTYIHOI Oy/IOBH ... [1,c.305-341; 2, ¢.75-81]
60.1Ipu 3mimryBaHHI po3uWHIB Timpokcuay Hartpito 1 cynbdary wmigi(ll) (Hammumok)
YTBOPIOIOTHCS MIIIENIA HACTYITHOI OY/IOBH ... [1, c. 305-341; 2, ¢.75-81]
61. flxa 3 popmyn BimoOpakae MOHATTS MOBEPXHEBOI AKTUBHOCTI?
[1,c.305-341; 2, c.67-74]
62. fIxi 3 HaBeIeHUX PEYOBUH (B pa3i BOJHUX PO3YHHIB) BiTHOCAThCS 10 [TAP:
1) C13H,7COONa, 2) Cu(OH),, 3) Aly(SO,)3, 4) CsHy,OH?
[1,c.305-341; 2, c.67-74]
63. fIki 3 HaBeIeHUX PEYOBUH (B pa3i BOJHUX PO3YMHIB) BigHOCATHCS 110 [TAP:
1) CH3;00H; 2) AI(OH);; 3) C4H,OH; 4) C4HyCOOH?
[1,c.305-341; 2, c.67-74]
64. Sxi 3 HaBeleHUX PEeYOBUH (B pa3l BOJHUX PO34MHIB) BiAHOCAThCA 10 [1IP:
1) C13H27COONa, 2) CU(OH)Z, 3) A|2(804)3, 4) C5H100H?
[1,c.305-341; 2, c.67-74]
65. 3a skMX yMOB TOTpUMY€EThCs npaBuio Jrokmno-Tpayoe? [1, c. 305-341; 2, ¢.82-89]
66. Koarysiiist KOJIOITHUX CUCTEM — II€ TIPOIIEC ... [1, c. 305-341; 2, ¢.82-90]
67. SIxi BU3HAUYEHHS HE BIAMOBIAAIOTH 3MICTY MOHATTS «KOATYIISALIs»?
[1,c.305-341; 2, ¢.82-90]
68. CrilikicTh IUCHIEpCiiiHOT CHCTEeMH BU3HAYAE€THhCS 1i 3JATHICTIO 30epiratv IMOYaTKOBY
CTYHiHb JWCHEPCHOCTI YAaCTMHOK 1 IX pIBHOMIPDHUM pO3MOAN B JIUCHEPCIHHOMY
cepeoBullli. PO3pi3HAIOTh KIHETUYHY 1 aIperaTUBHY CTIHKOCTI. BKaXXiTh OCHOBHI YHHHUKH
KIHETHYHOI CTIMKOCTI1 30J11B. [1, c. 305-341; 2, ¢.82-90]
69. KinernuHa CTIHKICTH 30J11B — L€ 3aTHICTh KOJOIJHUX YaCTHHOK ...
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[1,c.305-341; 2, ¢.82-90]
70. BkaxiTh (hakTOpu arperaTUBHO1 CTIHKOCTI 30JIiB ... [1, c. 305-341; 2, ¢.82-90]
71. Koarysiiro 305110, OTPUMAHOTO TI0 PEaKIlii:
AINO;anmmory T KI = JAgl + KNOj, BHKIHMKAIOTS ...
[1,c.305-341; 2, ¢.82-90]
72. JIna 3010 Mn(OH), 3 HeraTuBHO 3aps/DKCHHMMH KOJIOITHUMU YacTHHKAMH HaWMCHIIHMA
MOPIT KOATYJISIIT MAaTUME €IIEKTPOJIIT ... [1, c. 305-341; 2, ¢.82-90]
73. BubepiTh BU3HAaUEHHS, IO Bi0Opaxye MoHATTs 6iocdhepu — 11e ...
[2,c. 105-107; 4, ¢.22-35]
74.CepelHIO KOHIIEHTPALII0 XIMIYHUX €JIEMEHTIB, IO MICTITHCS B 3€MHIN Kopi, Tiapocdepi,
3eMi1l, KOCMIYHMX TUIaX, T€OXIMIYHHX a00 KOCMOXIMIYHHUX CHCTEMaxX BH3HAYAIOTH ...
[2,c.95-107; 7, c.112-116]
75.3eMHa KOpa TIOCTIHHO TIAJAETHCA PI3HOTO POAY BIUIMBAM SK C€HJIOTCHHOro, TakK 1
€K30T€HHOTO XapaKTePy, MPUIOMY PYIIIHHOIO CHIIOK €HAOTCHHHUX MPOIIECIB € ...
[2, c. 105-107]
76.5ka ¢pakmis TymMycy € HaHOUIBII arpecHMBHOIO, TaKOK IO Ma€ 3AaTHICTh [0
KOMILIEKCOYTBOPEHHS 3 10HAMU TOJIIBaJICHTHUX METaIiB?
[2, c. 95-107; 4, ¢.69-73; 7, c. 142-179]
77.1IpaBuio "onpamMiaTa MOCTYIIOE, MO 130MOP(i3M MOKIMBUHN TIIBKH MK 10HAMH ...
[2, c. 95-107; 4, ¢.69-73; 7, c. 142-179]
78. lonnwuii motenmian Kaptiemka BU3HAYAIOTH SIK BiTHOIICHHS 3aps/Ty 10HA 70 HOTO ...
[2, c. 95-107; 7, c. 118]
79. BiTHOIIEHHIO MIOPIYHOTO BUAOOYTKY XIMIYHOTO €JIEMEHTa JI0 HOoro Kiapka B 3€MHIM KOpi
XapaKTEPU3ye HOro ... [2,c.95-107;7,c. 112,116,233]
80.3rimHo reoximiunoi Kracudikarii B.M. ['ompammiara XiMigHi €1eMEHTH, IO YTBOPIOIOTH
TipChbKi TOPOAXM 1 MArOTh BHUCOKY CIOPIJHEHICTh /O KHCHIO, BITHOCSTBCSA IO
[2, c. 95-107]

81.Jlerki XimMiuHI €JIEMEHTH TOIIMPEHI B 3e€MHiil Kopi OiubIe, HiXK BaXKi — Il T€OXiMiYHE

MPABUJIO BCTAHOBUB ... ... [2, c. 95-107]
82.B Mexax 06i0reoxiMiuHOI aHOMAaJIil BCl POCIMHU XapaKTePU3YIOThCS MiABUIIICHUM BMiCTOM
...... [2, c. 95-107]

1.2 TecToBi 3aBAaHHA 10 MOAYJ/JIbHOI KOHTPOJILHOI podoTu MmoayJasa 3M-I13

1. IlixGepiTh MeTan AJig KaToJa TajdbBaHIYHOTO €JIEMEHTa, aHOAOM B sikoro € Hikenb. EPC
OTPUMAHOTO XIMIYHOTO JIKEpelia CTpyMy MOBUHEH OyTu 6mmu3bkum 110 0,6 B.
[3, c. 154-162; 4, ¢.255-265; 13, ¢.22-32]
2. ]Jlns ranpBaHIYHOTO €JIEMEHTA, IKUH Ma€ CXeMy:
(=) Mg | MgSOy, [|CuSQO4 | Cu (+),
BHU3HauTe B K/ eHeprito XiMi4HOI peakilii, 0 MePeTBOPIOETHCS B EIEKTPUYHY.
[3, c. 154-162; 4, ¢.255-265; 13, ¢.22-32]
3. BennuuHa €NEKTPOJHOTO TOTEHINANY JIJII METAJIEBOTO EJICKTPOJa pPO3PaXOBYETHCS 3a
PIBHSHHSIM: [3, c. 154-162; 4, ¢.255-265; 13, ¢.22-32]
4. Jlna raipBaHIYHOTO €JEMEHTa eJIeKTPOpYILIiiiHa cuja BHU3HAYAETHCS 3@ PIBHAHHAM
AE = E, — E,, ne: nia MiIHO — IMHKOBOTO efeMenTa Sko6i-Jlaniens enekTpopylniiiHa cuiia

JIOPIBHIOE: [3, c. 154-162; 4, ¢.255-265; 13, ¢.22-32]

5. JIns ranpBaHiyHOTO enemeHTa SIkoOi-/laHienss mOTEHIian MiJHOTO  €IIEKTpOoja
Ecy = 0,337 B, a motenmian nuakoBoro enekrponaa Ez, = — 0,763 B. Benuuuna EPC npu
1IboMY OyJie JOPIBHIOBATH: [3,c. 154-162; 4, ¢.255-265; 13, ¢.22-32]

6. Cxema TajbBaHIYHOTO €JIEMEHTa, YTBOPEHOIO CTaHAAPTHUMHU 3ali3HUM 1 CpiOHUM
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€JIEKTPOAAMH MOXe OyTH MpeCTaBIeHA HACTYITHUM YHHOM:
[3,c. 154-162; 4, ¢.255-265; 13, ¢.22-32]
7. Ilpu enextpomizi BOAHUX PO3YMHIB SKHUX COJIEH HAa aHOJI BiAOYBA€TbCS OKHCICHHS TiTBKU
MOJIEKYJ BoJu? [3,c. 162-167; 4, ¢.269-277; 13, ¢.33-43]
8. BoJeHb yTBOPIOETHCS MPH €NEKTPOIIi31 BOJHOTO PO3UUHY:
[3,c. 162-167; 4, c.269-277; 13, ¢.33-43]
9. Pospaxyiite EPC rampBaHiYHOTO elleMEHTa, CKJIAaJE€HOTO 3 CTAaHIAPTHOTO BOJHEBOTO
€JIEKTPO/Ia 1 CBUHIIEBOTO eNeKTpoa, 3anypeHoro B 0,01 M pozunn PbCl..
[3,c. 154-162; 4, ¢.255-265; 13, ¢.22-32]
10. Po3paxyiite cranmaptHy EPC ranpBaHigyHOrO e€neMeHTa, B SIKOMY CTPYMOYTBOPIOHOYA
XIMIYHA peakiis rnepeodirae 3a piBHAHHAM:
N1 + CUSO4 = NlSO4 + Cu.
[3,c. 154-162; 4, ¢.255-265; 13, ¢.22-32]
11. Jlerane 3po0ieHa 31 cIUlaBy, 10 CKJIAAy SIKOTO BXOJUTh MarHid 1 mapraHeup. Skuii 3
KOMITOHEHTIB CIUTaBy OyJe pyWHYBAaTHCS IPH EJICKTPOXIMIYHOI KOpO3ii B Mepiry depry?
[3,c. 171-178; 4, ¢.285-292; 13, c.44-54]
12.3 meTaniB HaHOUTBII TPUIATHUMU TSI TPOTEKTOPHOTO 3aXUCTY 3aTi3a € ...
[3,c. 171-178; 4, ¢.285-292; 13, c.44-54]
13.3 MeTor0 3aXUCTy BiJl KOpPO3ii IMHKOBE BUPIO MOKPHIA OJOBOM 1 XpOMOM. SIKEe MOKPUTTS €
aHOJIHE 1 AK€ KaToaHe? [3,c. 171-178; 4, ¢.285-292; 13, ¢.44-54]
14. EnexTposizoM pO34YHHY COJIl TPUBAJIECHTHOTO METaly, MPU CUJl CTPyMy 3A MpOTITOM 2
TOJIUH, Ha KaToJi Buaimmiocs 4,18 r merany. Busnaure, skuii e merai.
[3,c. 162-167; 4, c.269-277; 13, ¢.33-43]
15. 3Haii1iTh 00'€eM BOJHIO, IKMIM BUAUTUTHCS MIPU NPOMYIIEHHI CTPYMY CHIIOIO B 5 A mpoTsrom
3,5 roauH yepe3 BOJHUN PO3UUH CIPUAHOI KUCITIOTH.
[3,c. 162-167; 4, c.269-277; 13, ¢.33-43]
16.1Ipu emekTpoizi OAHIET 3 CIOJYK OJIOBa CTpyM Ccmior B 2,5 A 3a 20 XB. BUAUIMB Ha
enexTpoaax Meran macoro 0,9 r. YoMy HOpiBHIOE BaJIE€HTHICTh OJI0BA B 1I1i CIIOYIII.
[3,c. 162-167; 4, c.269-277; 13, ¢.33-43]
17. Ckinbku vacy Oyzne motpibHo Ha enektpoiiz po3unHy KCl mpu cum ctpymy 5 A, mo6
BUILIUTH XJ10p 00'emom 11,2 11 (H.y.), IKIIO BUX1J 32 CTPYMOM CTaHOBUTH 90%?
[3,c. 162-167; 4, ¢.269-277; 13, ¢.33-43]
18. Po3aMipu 4acTUHOK JUCTIEPCHOT (ha3u B KOJOIMHUX CUCTEMaX MalOTh 3HAUCHHS:
[3, c. 180-183; 13, ¢.56-60]
19. Ins oTpuMaHHS KOJOIAHOI CUCTEMHU KOHJCHCAIIIWHUM METOJIOM MOXE OyTH BHKOpPHCTaHA
HACTYIIHA PEeaKIlis: [3, c. 180-189; 13, ¢.56-60]
20. PiBusinus ['i66ca juist po3paxyHKy BeaununHH azfcopoOmii [T Ha mMexi moainy piauHa — ras
BUIJISIIA€ HACTYITHUM YUHOM: [2,c. 67-74]
21. Bennuuna aacopOuii I' Mae no3uTvBHE 3HAYEHHS MPU: [2,c. 67-74]
22.Y wmimeni, siKka YTBOPIOEThCS B pe3ynbTaTi 3wmimmyBaHHS po3umHiB BaCl, i Na,SO4
(HaITUIIIOK), TOTEHI1aTyTBOPIOIOYMM € 10H: [3, c. 180-189; 13, ¢.56-63]
23.Y wMiledni, Sika YTBOPIOEThCSI B pe3yJibTaTi 3MilryBanHsa po3unHiB AgF (naanumok) 1 KCl,
MPOTHIOHAMHU € 10HH: [3,c. 180-189; 13, ¢.56-63]
24.Minena, mo mae 6ynoBy {m[Agl] nAg” (n —x) NO3; }*" XNO3~, yTBOproeThCs SAKIIIO:
[3, c. 180-189; 13, ¢.56-63]
25.Minena, 1m0 yTBOPIOEThCS MpHU 3MimyBaHHI po3uuHiB NaBr 1 AgF (Hamnmumox), mae
HactynHy Gopmyny: [3, c. 180-189; 13, ¢.56-63]
26. Koarymoroay mifo Ha Mirery {m[AIPO,] nPO,> 3(n-x) Na'}* xNa®, mamanyts HacTymmi
i0HU: [3, c. 180-189; 13, ¢.56-63]
27. Koarymotoua niro Ha minery {m [AIPO4] nAIF* 3(n — x) CI'Y*" xCI", nanaxyrs HacTymsi
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10HU: [3, c. 180-189; 13, ¢.56-63]
28. Jlna 30mr0, mpuroroBanoro 3 pozunHiB H,SO,4 1 BaCl, (Hagmumiok), MiHIMaabHe 3HAYCHHS
1opora KoaryJsiii MaTuMe eJIeKTPOJIT: [3, c. 180-189; 13, ¢.56-63]
29. Haitbimp11010 KOAryJror04o0r0 3AaTHICTIO TIO BiTHOMIEHHIO 10 MiLIEIH
{m[BaS0,]nSO,* (2n — x)K*}~ xK*
BOJIOZIE 10H ... [3, c. 180-189; 13, ¢.56-63]
30. 301 Fe(OH); orpumano 3minryBanusM piBHEX 00'emiB 0,0001H. pozunny KOH i
0,00015n. pozuuny FeClz. BkaxiTs hopmyiy Milienu 307I10.
[3, c. 180-189; 13, ¢.56-63]
31.B pesynbpTaTi aHamily IPyHTY peKpeamiifHoi 30HH BH3HAYeHI cepeaHi xonueHtparii (%)
MIKPOEJIEMEHTIB:

MikpoenaeMeHTH Ti Cr Mn Co Ni Cu Zn Pb
Cepenni KoH- 0,286 | 0,015 | 0,092 | 0,001 | 0,005 | 0,005 | 0,008 | 0,002
neHTparii (%)

Busznaute kxoedimienT HakonmdeHHs (KH) mikpoenemMeHTIB y IpyHTI AOCTITKYBaHOT

peKpeariitHoi 30HU. [7, c. 112-123;232-237]
32.3a nanuMu, HaBeICHUMH B TAOJIHI:
CepenH. MaxkpokxomnoneHTH, (%) Mikpoenementy, (<1072 %)
le};;HKfaﬂ SiO, | Al,O; Fe,05/ CaO |MgO Na,0 K,O' Ti 'Mn | Cu | Ni | V | zZr

Bg‘;ji‘;y 82156 47 12 03 06 18 1242121 14 12 | 39 353

po3paxyBatu kiapk koHuentpauii (KK), xmapk poscitoBanns (KP), xoedimieHT
HakormuueHHsT MikpoenemeHTiB (KH) 1 ¢popmyny HakonmudeHHs XIMIYHUX €JIEMEHTIB B
IpyHTax OaceiHy piukd. BusHautre (opMyny HaKONMWYEHHS XIMIYHUX €JIEMEHTIB B
TPYHTI piUKH. [7,c. 112-123;232-237]
33.Po3paxyBatu koedinientn Gionoriunoro mornuHaHHs KbBII; mikpoeneMmeHTiB cocHOMO 3a
JMaHUMU, HaBEICHUMH B TAOJINIIL:
BuMicT MikpoeneMeHTiB B cocHi (X107 %)
MikpoenemMeHTn Ni Co \Y Mn Ti Cu Pb
Bumict (x10° %) 20,1 1,1 4,07 1540 75,7 20,3 10,5
[7, c. 112-123;232-237]
34.Po3paxyBaru OioreoxiMiyHy axkTHBHICTH cocHU (BXA) Ta ckimactu psiau O10JOTTYHOTO
nornuHaHHSA cocHoto 3a 3HaueHHsMH KbBII;. Po3paxyBatu koedimieHTH 610JIOTT9HOTO
nornuHaHHs KBII, cocHOO 10 BiTHOIIIEHHIO IO TPYHTY TIMOTETUYHOTO PETiOHY 3a IaHUMHU,
HaBeJIEHUMHU B TAOJIUIIL:
BumicT MikpoeneMeHTiB B cocHi (X107 %)
MikpoesieMeHTH Ni Co \Y Mn Ti Cu Pb
Bumict (x107° %) 20,1 1,1 4,07 1540 75,7 20,3 10,5
Po3paxyBatu GioreoximiuHy akTuBHICTH cocHU (BXA) Ta cknactu paau 610JI0T14HOTO
MOTJIMHAHHS ~ MIKPOEJIIEMEHTIB  COCHOIO 3a ojepkanumu 3HaueHHsmu  KBIL,.
[7, c. 112-123;232-237]
35. YumM, Ha Ba noruisi, € Hoochepa? [2,¢.95-107; 7, c. 112-123;232-237]
36. [lutanns cknaxy meradiochepu po3pooss: [2,¢.95-107; 7, c. 112-123;232-237]
37.10 ¢i3uKO-XIMIYHUX METOJIB aHami3y, II0 BUKOPUCTOBYIOTH B Oloreoximii ams
BCTAHOBJICHHS CKJIaJly KOMIIOHEHTIB 010chepu BITHOCSTH:
[2,¢.95-107; 7, c. 112-123;232-237]
38.5ka KoOHIEHTpamist 3a0pyAHIOIYOI PEUYOBMHH B JOBKUUII BBAKAETHCS T'PAHUYHO
nonyctumoro (I'1K)? [7,c.213]
39. Jlo cTpykTypu Meradiochepu He BXOIUTh: [2,¢.95-107; 7, c. 112-123;232-237]
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40. 1o Take mapHUKOBUH eDEKT? [2,¢.95-107; 7, c. 112-123;232-237]
41.XT0 ¥ KoM BBIB TepMiH «HOOC(hepa»? CTBOprOBaYeM yUEHHsI PO HOOCheEpy €:
[2,¢.95-107; 7, c. 112-123;232-237]
42. KucnotHi gomri GopMyIoTeCs y pailoHax: [2,¢.95-107; 7, c. 112-123;232-237]
43.3aCHOBHUKOM CYYaCHUX HayK 010TeoxiMii Ta reoxXimii €:
[2,¢.95-107; 7, c. 112-123;232-237]
44.Fe sk O10reHHUM €IEMEHT KMBOI PEUYOBUHHU BIAHOCUTHCS J0:
[2,¢.95-107; 7, c. 112-123;232-237]
45. ToukoBi 1 TUIIMUCTI HEKPO3H JIUCTS K O101HIUKAIIHHA 03HAKA XapaKTEePU3YIOTh:
[7, c. 250-253]
46. SIx 6ioiHAMKATOpP He BUKOPUCTOBYIOTH: [7, c. 250-253]
47. BiJIOK, SIK TIOJIIMEPHHUH TPOIYKT METa00Ii13My, MICTUTh MOHOMEPHI JIAHKH:
[7, c. 238-241]
48.3a MacITaGHICTIO TEOXIMIYHI Oap’epu MiAPO3AUISIOTH Ha. ..

[5,¢.93-98; 7, c. 153-155]

1.3 TecToBi 3aBIaHHA 10 icCIUTY

=

MeTtaneBuM €IEKTPOAOM HA3UBAETHCH ... [1,c.272-293; 2, ¢.11-23]
2. CTaHgapTHHM €JEKTPOJHMM IMOTeHIiaaoM E° IIs MeTaneBoro eleKkTpoja Ha3UBAETHCS:
[1, c.272-293; 2, ¢.11-23]
3. BenuunHa €IEKTPOJHOIO IOTEHI[aly IS METAIEBOrO €IEKTPOAa pPO3PaXOBYEThCS 3a
PIBHSIHHSIM: [1,c.272-293; 2, ¢.11-23]
4. BenuuwHa €IEKTPOIHOrO HOTEHIIANY IS €JIEKTPOAA APYroro poay 3aleKUTh:
[1,c.272-293; 2, ¢.11-23]
5. EKcreprMeHTaIpHO BUMIpSHA BEIMYMHA €ICKTPOIHOIO IMOTEHITIATY TOKA3YE:
[1,c.272-293; 2, ¢.11-23]
6. ITorenuian E, BU3HAa4yBaHOIO €IEKTPOJAA AOPIBHIOE BUMIpPSAHOI pi3HUIN moreHmianis E, —
E; = AE, sxmo #oro BeJIu4yuHa ... [1,c.272-293; 2, c.11-23]
/. TlpuunHa BUHUKHEHHS AU(Y3iHHOTO MOTEHIIATY MOJISATAE B ...
[1,c.272-293; 2, ¢.11-23]
8. TanbBaHiuHI €IEMEHTH — IIE: [1,c.272-293; 2, ¢.25-30]
9. XimiYHMM raJbBaHiYHUM €JIEMEHTOM € €JIEMEHT, CKIAJACHHM 3 IBOX ...
[1,c.272-293; 2, ¢.25-30]
10.KonneHnTpaiiiiHuM rajbBaHiYHUM €IEMEHTOM € €JIEMEHT, CKIaICHHUI 3 JIBOX ...
[1,c.272-293; 2, ¢.25-30]
11.B ramsBaHiuHOMY €JI€EMEHTI MPOIIEC OKKMCIEHHS TpoTikae ...[1, ¢. 272-293; 2, ¢.25-30]
12.J1ns rajapBaHiuHOrO €JIEMEHTA EIEKTPOPYIIiiHA CHIa BU3HAYAETHCA 3a PIBHAHHAM €.p.C. =
E, — E4, ne: [1, c.272-293; 2, ¢.25-30]
13. Iy migHO — nuHKOBOTO eneMenTa SIko0i—/laHiens elekTpopyIliiiHa Cuila JOPiBHIOE:
[1, c.272-293; 2, ¢.25-30]
14 . EnexTpo0M MOPiBHSHHS B IOTEHI[IOMETPII € €eKTPOI, MOTSHITIAN SIKOTO ...
[1,c.272-293; 2, ¢.25-30]
15.ConpoBuii MiCTOK B raJibBaHIYHUX €JIEMEHTAX 3aIMIOBHIOETHCS 3a3BUYAll PO3YMHOM XJIOPHLY
KaJliio, Tak sK: [1, c. 272-293; 2, ¢.25-30]
16.Y piBusuui HepHcra, 3a JOMOMOIOI SIKOTO PO3PaXOBYEThCS IOTEHINAd METAIEBOTO
eJIEKTPOAa, JUIsl KUTbKICHOT XapaKTePUCTHKHU 10HIB METaJliB BUKOPUCTOBYIOTh iX:
[1,c.272-293; 2, ¢.25-30]
17.YcraHoBiTh BiAMOBIAHICTH MK (OPMYIIOI0 COJi i PIBHSHHSIM MPOIECY, IO MPOTIKAE HA
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aHOJI1 MPU eNEKTPOi31 11 BOAHOTO PO3UHHY. [1,c.293-304; 2, ¢.36-41]
18.YcranoBiTh BigmoBigHICTE MiX (HOPMYJIOI COJi i PIBHAHHSAM IPOIECY, IO MPOTIKae Ha

KaTo/li IPH eJIEKTPOIIi3i il BOAHOTO pO3UHHY. [1, c.293-304; 2, c.36-41]
19.VcranoBiTh BIAMOBIAHICT, MK HA3BOIO PEYOBHHH Ta OCHOBHMMH Ta30IOJiOHHMHU
MPOIYKTaMH €JIEKTPOJII3y HOTO BOJHOTO PO3UHHY. [1,c.293-304; 2, c.36-41]
20.5lke 3 HaBeOCHHWX TBEPUKEHb HE MOKE OYTH BIiHECEHO [0 XapaKTEPUCTHKH
€JIEKTPOXIMIYHOI KOPO3ii ... [1, c. 554-560; 2, c.31-35]
21.5lknit  KOpO3iMHMI TalbBaHIYHUN MIKPOCIEMEHT, BHHHMKAE IMPU aTMOC(EPHid KOpo3il
BYTJICIICBOI CTAII? [1, c. 554-560; 2, ¢.31-35]

22.BKaxiTh, B Iapi 3 SKMM METAJIOM 3ai1i30 Oy/e MmianaBaTiCs HaiOIbII iHTEHCMBHOT KOPO3ii?
[1, c. 554-560; 2, ¢.31-35]
23.5Ik BiIpi3HUTH CrIpaBxHii (ICTHHHHIA) PO3UUH BiJl KOJIOITHOTO?
[1, c. 305-341; 2, c.41-53]
24.BubepiTh BU3HAYECHHS, SIKE HAMOLIBII IOBHO PO3KPHUBAE 3MICT IOHATTS «IUCIEPCHICTE) —
e ... [1, c. 305-341; 2, ¢.41-53]
25.51ki 03HaKK HAKOLIBII XapaKTepHi st 00'€KTIB KOJIOTIHOT XiMii?
[1, c. 305-341; 2, c.41-53]
26.MoJieKyi MOBEPXHI KOJIOIJHOTO PO3YHHY BOJOAIOTE ... [1, ¢. 305-341; 2, ¢.67-74]
27 .TloBepXHEBa EHEPTis, IKOK BOJIOIIIOTH 00'€KTH KOJOIIHOT XiMii, siBJIsIe COOOIO ...
[1, c. 305-341; 2, c.67-74]
28.5Iki MeTOIU OTPUMAHHS KOJOIIHUX CHCTEM BiJIHOCATHCS 10 AUCHEPTaliiHuX ... ...
[1, c. 305-341; 2, ¢.49-51]
29.5Iki MeTOIM OTPUMAaHHS KOJIOIHUX CHCTEM BiTHOCATHCS 10 KOHACHCAIIWHHEX ... ...
[1, c. 305-341; 2, ¢.49-51]
30.BcTaHOBITh BiAMOBIAHICTE HA3BOK (I3MKO-XIMIYHOK CHCTEMOIO Ta KiIacHpikarien 3a
arperaTHUM CTaHOM [1, c. 305-341; 2, c.41-51]
31.Bci MoIeKyIIpHO-KiIHETUYHI BIIACTHBOCTI KOJIOIIHUX CHCTEM € HACIIIKOM ...
[1, c. 305-341; 2, c.54-59]
32.BCTaHOBITh  BIAMOBIAHICTE MK  MOJEKYJIAPHO-KIHETHYHOK BJIACTHBICTIO  KOJIOIIHOT
CHCTEMH Ta CYTTIO IIi€i BIIACTUBOCTI: [1, c. 305-341; 2, ¢.54-59]
33.301b OTPUMYIOTH iIPOIII30M XJOPHOIO 3ai1i3a (10 KMIUITYOl JUCTUIILOBAHOI BOAM H0JAK0ThH
o kparuisix 2% po3unH FeCls, micns qekiTbKoX XBUJIMH KUTIHHS BUXOJIUTH 30J1b YePBOHO-
KOPUYHEBOTO KOIbopy). [Ipu rigposi3i mpoTikae HacTymHa peakIris:
34.FeCl; + 3H,0 = {Fe (OH); + 3HCI
Ckuazite cxemy OyZ0BH MIIIENIU 1 BKaXKiTh, K1 10HU €:
| — moTeHIiaTyTBOPIOIOYNMU;
Il — npotrionamu agcopOLiitHOrO mapy;

Il — mpoTuionamu audy3HOTO MIApY. [1, c.305-341; 2, ¢.75-81]
35.0cHoBHO0 npuurHO0 yrBoperHs [TEI € ... [1,c.305-341; 2, ¢.75-81]
36.IIpu 3MimnryBaHHi pO3YHMHIB TiAPOKCHAY HaTpito (HamMmok) i cyiabdary wmimi (II)

YTBOPIOIOTHCS MIIIEJIM HACTYIHOI OYJIOBH ... [1, c.305-341; 2, ¢.75-81]
37.1lpu 3MinryBaHHi pO3YHMHIB TigpoKcuay Hatpito i cymsdary wMimi(Il) (HammUIIoK)
YTBOPIOIOTHCS MIllEIH HACTYITHOI OY/IOBH ... [1, c. 305-341; 2, c.75-81]

38.5Ika 3 hopmy BimoOpakae MOHSATTS TIOBEPXHEBOI aKTUBHOCT?
[1, c. 305-341; 2, c.67-74]
39.4Iki 3 HaBeICHUX PEUYOBHH (B Pa3i BOJHUX PO3UMHIB) BimHOCATHCS 10 [TAP:
1) C13H,7COONa, 2) Cu(OH),, 3) Alx(SO,)s, 4) CsH1,OH?
[1, c. 305-341; 2, c.67-74]
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40.51ki 3 HaBeIeHUX peYOBHUH (B pa3i BOJHMX PO3YMHIB) BigHOCATHCS 10 TTIP:
1) C43H,7COONa, 2) Cu(OH),, 3) Aly(SOy)s, 4) CsH1cOH?
[1, c. 305-341; 2, c.67-74]
41.3a ssxkux yMOB JOTPUMYEThCS mpaBmio Jrokmo-Tpayoe?  [1, c. 305-341; 2, ¢.82-89]
42.Koarysiiis KOJOIIHUX CHCTEM — II€ TPOIIEC ... [1, c. 305-341; 2, ¢.82-90]
43.5Iki BU3HAYEHHS HE BiAMOBIAAIOTH 3MICTY ITOHSTTS «KOAryJISIIis»?
[1,c.305-341; 2, ¢.82-90]
44 CTifikicTh JIUCIIEPCIHHOI CHCTEMH BH3HAYAETHCSA 11 3MaTHICTIO 30epiraTd MOYaTKOBY
CTYIMIHb JIUCIIEPCHOCTI YACTMHOK 1 iX pIBHOMIPHUH pPO3NOJAII B JUCHEPCIMHOMY
cepenoBuIii. Po3pi3HAIOTh KIHETUYHY 1 arperaTUBHY CTIMKOCTI. BKakiTh OCHOBHI YHHHHUKHU
KIHETUYHOI CTIMKOCTI 30JIiB. [1, c. 305-341; 2, ¢.82-90]

45 KinetnuHa CTIMKICTB 30J1iB — II€ 3aTHICTh KOJIOIHUX YaCTUHOK ...

[1, c.305-341; 2, ¢.82-90]
46.BkaxiTh (hakTOpH arperaTUBHOI CTIHKOCTI 301IiB ... [1, c. 305-341; 2, ¢.82-90]
47.Ins 30m0 Mn(OH), 3 HEraTuBHO 3aps/KEHHMHU KOJIOIJHMMH YaCTHHKAMM HaWMEHIIHIA

MOPIT KOAryJISIIii MAaTUME €JIeKTPOJIIT ... [1, c. 305-341; 2, ¢.82-90]
48.BubepiTh BU3HAYECHHS, 10 BiJOOpaKye MOHATTS Oiocdepu — 1€ ...

[2, c. 105-107; 4, ¢.22-35]
49.CepenHio KOHIIEHTPAIIIO XiMIYHHX €JIEMEHTIB, 10 MICTATBCS B 3€MHii Kopi, riapocdepi,

3eMi1i, KOCMIUYHHMX TilaX, TFeOXIMIYHHX a00 KOCMOXIMIYHHUX CHCTEMaX BH3HAYAIOTh ...
[2, c. 95-107; 7, ¢.112-116]
50.3emHa KOpa MOCTIHHO MiIIAETBCS PI3HOTO POJY BIUIMBAM SIK CHIOTCHHOTO, TaK i
€K30T€HHOTO XapaKTepy, MPUUOMY PYIIIHHOIO CHIIOK €HAOTeHHUX MPOIIECIB € ...
[2, c. 105-107]
S5l.flka paxkiiss TyMycy € HaWOUIbII arpecMBHOIO, TaKOK IO Ma€ 3IaTHICTH [0
KOMILIEKCOYTBOPEHHS 3 10HAMU TOJIIBaJICHTHUX METaIiB?
[2, c. 95-107; 4, ¢.69-73; 7, c. 142-179]
52.IIpasuio 'onbamMiaTa IOCTYIIOE, IO i30MOP(}i3M MOMKIIMBUM TIIBKH MiX 10HAMH ...
[2, c. 95-107; 4, ¢.69-73; 7, c. 142-179]
53.Ionnwmii notenian Kapriemka BU3HAYAIOTh SK BiIHOIIEHHS 3apsay i0Ha

JI0 Tioro ... [2,c.95-107; 7, c. 118]
54.BifHOIIEHHIO MIOPIYHOTO BUAOOYTKY XiMIYHOTO €JleMeHTa J0 MOro Kiapka B 3eMHiil Kopi
XapaKkTepPU3ye HOoro ... [2,c.95-107;7,c. 112,116,233]
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