MIHICTEPCTBO OCBITH I HAYKH YKPATHU
Optecbkuii epKaBHU €KOJTOTTYHUN YHIBEPCUTET

3ATBEP/DKEHO
Ha 3acCijaHHi rpynu
3a0e31e4eHHs CreliaJbHOCTI
101 Exonoris
Bin«?2» 05 2022 poky
nporokon Ne 7
['onoBa rpynu % Yyraii A.B.

Y3I'OJDKEHO
JlexaH (AMpeKTOp) NPUPOIOOXOPOHHOIO

dakynpreTy
/y/ Yyraii A.B.

(Ha3Ba aKysibTeTy, npi3BHILe, iHiiaTH)

CHJLIABYC
HABYAJILHOT JUCIUIUIIHA

XIMIS 3 OCHOBAMM BIOI'EOXIMII 11

(Ha3Ba HaBYAIbHOI AUCLIMILTIHH)
101 Exonoris

(wmp Ta Ha3Ba CreiabHOCTI)
Exousoris Ta 0XOpoHa JIOBKLLIS

(Ha3Ba OCBITHBOT MPOrpaMMu)

noyaTkoBui (Mosioammit) GakaiaBp JIEHHa
(piBeHb BHILOT OCBITH) (dopma HaBuaHHS)
I 11 5/150 icnuT
(pik HaBYaHHSA) (cemecTp HaB4aHHA) (xinbkicTs kpeautiB EKTC/roaun) (dbopma KOHTPOITIO)

Ximii HABKOJIMIIIHBOTO CepeloBUIIa

(xadenpa)

Opeca, 2022 p.



ABTopu: CodponkoB O. H., 3aB. kad., JOKTOp TEXHIYHMX HAyK, mpodecop

kadeapu XiMii HaBKOJHUIITHEOTO CEPEIOBUIIA
(npi3BHLIe, iHILIATH, IOCa A, HAYKOBHUI CTYIIHb, BYCHA 3BAHHS)

Yorxan JI.O., crapmmi Bukiaamad kadbeapu XiMili  HABKOJHUIITHHBOTO
cepeaoBHUIIIA

(mpi3Buine, iHimiammM, mocaaa, HAYKOBHIA CTYIiHb, BYCHA 3BAHHS)

[ToTouna penakiis po3rJITHYTa Ha 3acijiaHHl Kadeapu XiMii HaBKOJIHMIITHHOTO
cepenosuia Big «15» cepnns 2022 poky, npotokos Ne 1

Buxnamau: gexkuniiinmii Mmoayiab — CodporkoB O. H., 1oKTOp TEXHIYHHMX HAVK,
npodecop kadeapu XiMii HABKOJIUIITHLOTO CEPEIOBUIIA

(BHI HABUAILHOTO 3aHATTS: MPi3BUILE, iHIIlIaNH, T0Caa, HAYKOBHUH CTYIIiHb, BUCHE 3BAaHHS)
npakTuyauii Moayab — Kocrtik B. B., kammmmar XiMIYHHUX HavK,
JTOLIEHT Kadeapu XiMii HAaBKOJHUIITHLOI'O CEPEIOBUIIA

(BHI HABUAILHOTO 3aHATTA: MPi3BUILE, iHIIIaH, TOCaaa, HAYKOBUI CTYIiHb, BUCHE 3BAaHHS)
JadopaTropHuid MoayJjab — Yokan JI. O., crapmmii BUKIaga4d kadeapu
X1Mi1i HABKOJIMIIHBOT'O CEPEAOBHIIA

(B HAaBYAIILHOTO 3aHSATTS: MPI3BHILIE, 1HILIAIH, IOCa]a, HAYKOBUI CTYIiHb, BYCHA 3BAHHS)

Pentensent: I'epacumoB O. 1., 3aBigyBad kadeapu 3arajabHOi Ta TEOPETUYHOIL

(13UKH, JOKTOPp TEXHIYHUX HAVK, IIpodecop
( mpi3BuIe, iHINIANH, T0CA/1a, HAYKOBHH CTYIiHb, BUCHE 3BaHHS)

[Tepenik monepeaHix peaakiiii

: . : X Jlata HaOyTTS
[Ip13BHIIa Ta 1HII1aIU aBTOP1B Hara, Ne mpotokoiy CMHHOCTI
Codponkor O.H., Bacunsea M.I'. 27.08.2020 p., 1.09.2020 p.

[TIpotokon Nel




1. OMUC HABYAJBHOI JUCLUATIIITHA

Mera - (opMyBaHHS HAyKOBOIO CBITOIVIANY MalOyTHBOro (paxiBLs
€KOJIOTa;
- 3a0e3IeUueHHsT OCHOB €KOJOTrIYHUX 3HaHb, SAKI HEOOXIaH1 A
30epeKeHHs PUPOJHOTO CEPEAOBUILA;
- BHU3HAYCHHS pallioHaJbHOI Ta Oe3meyHoi TMOBEOIHKHM B YCIX
rajgy3siX BHUPOOHMIITBA, KYJIbTypH, HAYKH Ta B IOBCAKIECHHOMY
JKHUTTI;
- YCBIIOMJIEHHS ~ poJil  XiIMil Yy  BHUpIMIEHHI CUPOBHUHHHX,
CHEpreTUYHUX, XapYOBHUX, MEAMYHUX Ta EKOJOTIIYHUX IpodiemM
JIO/CTBA.
KomnerentHicte | K18 3partHicTh 10 KPUTHUYHOTO OCMMCIEHHS OCHOBHUX TEOPIH,
METO/IIB Ta MPUHIIMIIIB TPUPOJHUYUX HAYK
Pesynbrar P182 3nanHs QyHOaMeHTanbHUX 3aKOHIB, $KI YIOPABIAIOTh
HaBYaHHS 010XIMIYHOIO ISUTHHICTIO JKUBHX 1CTOT B Oiocdepi.

ba3oBi 3HaHHSA

1. OxuCHO-BIJTHOBHI MPOIIECH.

EnexTpoxiMiuHi MpOIECH, TajJbBaHIYHI €JIEMEHTH, €JIEKTPOJIi3,

KOpPO3isl METAJIIB Y TOMY YHCII1 O10KOpO3is.

Krnacudikariist Koa0iaTHO-TUCIIEPCHUX CUCTEM.

OnTryH1, €IEKTPO-KIHETUYHI BIIACTHBOCTI KOJIOiTiB.

Bbynosa Minen Ta Koarynsilisi KOJOiTHUX CUCTEM.

[ToHATTS, 3aKOHM, NMPUHUUIM Ta 3aKOHOMIPHOCTI Oloreoximii,

METOH Ta METOAOJOTIS HAYKH.

7. Crpykrypa Oiochepu 3a M.b. BaccoeBuuem, OynoBa
KOMIIOHEHTIB, BJIACTUBOCTI 1 ocobiuBocTi Oilochepu, ii
CHepreTuKa.

8. Buau XuBOT pEYOBHHH, CHPUUHATTS TNPUPOIU SIK €IHOCTI
OpraHiuHOl 1 MiHEPaJbHOI PEUOBUHU; (PYHKIIIT KUBOT PEUOBUHHU ,
11 XapaKTEpUCTUKH.

9. Kuacu i Homenknarypa [UPAC opra"iuHux coiyk.

10. VsaBnenns npo kiapk, 610QiabHICTh Ta KoeiIlieHT 610JI0T1YHOTO
MOTJIMHAHHS;

11. Kmacudikamis  XIMIYHHX  €JIEMEHTIB;  JAcQIIUTHUX  Ta
HAJUTMIIKOBUX eneMeHTiB 3a O.€. depcmaHoM; TIpolecH
Mirpanii XIMIYHHX €JIEMEHTIB, IXHIX 130TOIIB 1 CIIOJYK; THIIIB Ta
MOKA3HUKIB Mirpauii, pojab MeXaHIYHOro (akTopa Ta OKHUCHO-
BiJTHOBHUX PEaKIliii B MirpariifHux mpoiecax.

12. CyTHicTh TeoXiMiYHMX Oap’epiB Ta iX MOKa3HHKIB;, KOJOOOIrH
O10TeHHUX €JIEMEHTIB Ta CTOJYK.

13. Knacudixariist XiMiqHUX 3a0pyIHIOBAYiB JOBKIJLIS.

14.OcHoBu  010T€OXIMIYHOTO pallOHyBaHHs, aHOMAalii BMICTY
XIMIYHUX €JIEMEHTIB y IPYHTI, BOJaX Ta POCIMHHOCTI MEBHUX
TEPUTOPIN, BUHUKHEHHS  OIOr€OXIMIYHUX  MPOBIHIIA  Ta
BIAMOBIAHUX IM €HIEMIH.

15. OcHoBu 610iHAMKAII] Ta OCHOBHI 0101HIUKATOPU TOBKIJLIA.

ro

ook ow




16.

VsBICHHS TIpO OCHOBHI Teocdepu TUIAaHETH, Meaocdepy,
atMocdepy, riapochepy (THIU TPUPOTHUX BOJ, KiIacH(iKallio
3a TBEPAICTIO, BUAM OCTAaHHBOI Ta 1 YCyHEHHs); ckiaa Oiocdep
36MHOI KOpH.

bazosi BminHa | 1. Tlepenbauatu HampsIMOK XIMIYHHMX PEAKIlINA Ta XIMIYHY CTIHKICTh
CHOJYK.

2. BuzHayaTw MBHIKICTH XIMIYHUX PEAKITiH.

3. BmuBatm Ha 3cyB XIMIYHOI pIBHOBArW IMpoIecy B MOTPIOHOMY
HATPSIMKY.

4. BuzHayaTu KOe(IIIEHTU METOJIOM E€JIEKTPOHHO-10HHOTO OanaHCy
B OKHCHO-BIJTHOBHUX PEaKITisX.

5. Po3paxoByBaTu eNeKTpPOJHI MOTEHIIAIW Ta EJIEKTPOPYIIUHHY
CUJTy TaJIbBAaHIYHUX €JIEMEHTIB.

6. Po3paxoByBaT MeBHY KiIbKICTh PEYOBUHU MPHU €IEKTPOITI3i.

7. 3axumaTyd MeTajau Ta CIUIaBH BiJl KOPO3ii.

8. KnacudikyBatu KOJOITHO-IMCIIEPCHI CHCTEMH 3a arperaTHUM
CTaHOM Ta PO3MIPOM YaCTUHOK.

9. Bu3HayaTH MOPITr KOAryJIsilii KOJOiTHUX CUCTEM.

10. KnacugikyBaTH €JIEMEHTH >KHMBOI PEUYOBHHM 3a KIJIbKICHUM Ta
(1310JI0TTYHUM KPUTEPIEM.

11. BonomiHHA MeETOAMKAMU BHU3HAYEHHS MOJIIOTAHTIB JOBKLLIA:
NHs;, 1o6pus 3 BMictrom NO,, NO 5.

12. OBostoAiHHSA KUJTbKICHUM OIIHIOBaHHSIM BMICTY €JIECMEHTIB Ta iX
CIIOJIYK Ha KJIAQpKOBOMY PiBHI.

13.KnacudixyBatn  ByrJIeBOAHI, BHKOPHUCTOBYBATH  IpaBWJIA
mikHapoaHoi cuctremu I[UPAC; BcraHoBmoBatd (opmyiu
OpraHiuHUX CIOJYK 3a X Ha3BaMHU.

14.OuintoBatu  3a0pynHeHHs AoBKUUIA 3a BenmuuumHor [JIK,
CKJIa/JaTh XIMIYHI PIBHSHHS pI3HOMAHITHUX [E€PETBOPEHb Y
JIOBKUIJII, B TOMY YHCIIi crioayk KapOony.

bazosi HaBuuku | 1. OTpumaHHS HaBUYOK NMpU poOOTi 3 1a0OpaTOPHUMH TPUITIATAMH,
XIMIYHUMH ~ peaKkTHBaMH, T[OCYIOM Ta  (Pi3UKO-XIMIYHOIO
amapaTyporo.

2. Bectu po3paxyHKH XiIMIYHOI KIHETHKH Ta PIBHOBAry.

3. KopucrtyBanHs s TpaKTUYHHX 3aBJIaHb PSJAOM HANpyru
MeETaJiB.

4. OBoyomiTM  HABUYKAMU  JIOCHI/DKEHHS  EJIEKTPOXIMIYHUX
MpOIeCiB; BECTH HEOOXITHI pO3paxyHKH TpU TMPOTIKaHHI
€JIEKTPOXIMIYHUX MpOLecaXx.

5. KiacugikyBaTu nucnepcHi CUCTEMH.

6. KopucrtyBaHHS IHCTPYKLIEIO 3 TEXHIKM O€3MEKH NMPU BUKOHAHHI
JTOCJTIIKEHb.

7. KnacudikyBaTu pedyoBHHHM JKMBOi, KOCHOi MpUPOIU 1

po3mi3HaBaTH 3a0pyAHIOBadi 3a KilacaMd HPIOPUTETHOCTI 1
HeOe3MeKkn, a TaKoXX BHM3HAYaTH CTYMiHb HEOE3NeKH yMOB
HABKOJIMITHHOTO CEpPEJOBUINA Ta PO3BUTKY aHOMATid UM
HEraTUBHUX 010T€OXIMIYHUX SIBUII] 3a JIOTIOMOTOI0
0101HAMKATOPIB HA MAKPOCKOMIYHOMY DIBHI.




[Tos’s13aui «XiMis 3 ocHOBaMu O1oreoximii [»

cuiutadycu

ITonepenns
JTUCIIMILTIHA

Hacrynna
IUCIUIIIHA

Kumpkicts rogun | Jlekmii — 30 rogum;

[IpakTuuHi 3aHATTS — 15 roauH;
JlaGoparopHi 3aHATTS — 15 roauH;
Camocriiina po6oTa ctynenTiB — 90 roauH.

2. MIPOTPAMA HABYAJIBHOI JUCIUILITHUA

2.1. Jlekuiiini moxy.ii

Kon

HazBa MOAYJIA Ta TEM

KinekicTs rogusa

AynurtopHi ‘ CPC

2 cemecTp

3M-JI3

Enexrpoximis
[TonstTs mpo enexkTpomHi mnoteHmianu. CTaHIapTHHI
BOJHEBUI eneKkTpo. Pan Hanpyru merainis.
BusHaueHHS e€NeKTpOJHUX TOTEHIianiB. PiBHIHHS
Hepucra. Enekrpopymriitna cuia Ta i BUMiIprOBaHHS.
XiMIUHI JKepena eneKTpuuHoi eHeprii. ["anbBaHiuHi
enemeHTd. Kiacudikallis eIeKTpOXIMIYHHX TIPOIIECIB.
[IpobnemMu BoaHEBOI eHepreTUkH. llanwBHI eleMEHTH.
EnexTpoxiMiuHi YyHHHUKH (IaTYUKN).
Enexrtpomni3 enextpoditiB. [locniqoBHICTh €MEKTPOTHUX
mporieciB Ha aHoi Ta kKaroji. 3akonu dapanes. Buxin
32 TOKOM.
Kopo3is meraniB Ta cmnaBiB. MeToau 3axucTy Bif
kopo3ii. OcHOBHI TumM Kopo3ii. XiMiyHa KOPO3isl.
Enextpokoposis. biokoposis. EnexTpoximMiuamii 3aXucT,
3aXMCHI MOKPUTTA. [HrIO6ITOpH KOpO3ii Ta aKTUBATOPU
KOpO3ii.

KonoinHo-nucnepcHi cucreMu
3araibHa XapaKTEpPUCTUKA JUCHEPCHUX CHUCTEM, IX
ocoomuBocti. Kiacudikamis. Cnocobu oTpuMaHHSA
JMCTIEPCHUX CHCTEM.
[ToBepxueBa enepris. [loBepxueBuii Hatar. Kaminsphi
apuma. 3akoH Jlamuaca. IloBepxHeBa aKTHBHICT.
[ToBepxHEBO-aKTUBHI Ta MOBEPXHEBO-1HAKTUBHI
peuoBuHu. [IpaBuno J[rokmo-Tpaybe. 3mouyBaHHS.
KpaiioBuii KyT.
OnTuyHi  BJIACTHBOCTI  TETEPOTCHHUX  CHUCTEM.
Po3scitoBanns cBiTina. 3akon Penes. [lornunanns cBiTia.
3akon JlamGepra-byrepa-bepa.
AncopOiisi Ha mTOBepxHI posnonainy (a3. Benuumna




ancopOuii. PiBusanas ['166ca. PiBusaHs @peitnpiixa ta
Jleurmiopa. BuOipkoBa Ta o00OMiHHa ancopOmis 3
PO3YMHIB €JIEKTPOJIITIB.

10. EnextpokinetnyHi siBuma. [lonBiiHWIA eNEeKTPUIHHIA
map Ha Mexi posmnonaury ¢a3. Enektpuuna OymoBa
KOJOiMHMX 4acTUHOK. Minenu. Enektpodopes Ta
enektpoocmoc.  Koarymsumisa. [lpaBuna  koarymsuii.
[TpaBumno 3naunocTti ymeie-I"api.

OcHoBH bioreoximii

1. BioreoxiMmis sik Hayka: 00’€KT BUBUEHHs, 3aJa4i, MicClie
B CHUCTEMI NPHUPOJO3HABUMX HayK, 3B 30K 3 IH.
HayKkamH. 3akoHH, Oioreoximii. Pons Bepuancekoro B.1.
B CTAHOBJICHHI Ta PO3BUTKY 010r€0XiMmii.

2. Konmermis  6iocepu; ormsm 11 BIACTUBOCTEH;
KoMroHeHTH  Oiochepu. Eneprermka  Giocdepu.
KoHmeniis )kuBoi peuoBUHH 1 010KOCHUX crucTeM. Tumu
pedoBuHU B Olocdepi. Buau, pyHKIii )KUBOi peYOBUHH.
EBomromist xuBoi peyoBuHH 1 Oiochepu. Konuemnmis
HOOC(epH.

3. MomarTs mpo  KIapK, KIAPK  KOHIICHTpAIIH,
oiodurpHicTh. Kiacudikarmii O10OreéHHHX €JIEMEHTIB.
JedinuTHi Ta HAJIMIIKOBI eleMEeHTH 3a depcMaHOM.
KoedirienT 610JI0T1YHOTO MOTIIMHAHHS.

4. Knacudikamiss BumiB wMirpamii. IlokasHuku wirparii
pI3HUX BHJIB (MOKa3HUK MEXaHIYHOI Mirparii, HOHHHA
noTteHmian Kaptiemka, eHepreTuuHi Koe]illieHTH).
['eoximiuHi Oap’epu: YTBOPEHHs, B1IOMI KiacuQikailii,
OCHOBHI1 TTOKa3HUKH.

5. Komoo6iru 6ioreHHux eaeMeHTiB. TeXHOreHHa Mirpartis
1 TexHo(dinpHicTh. TexHoreHHI (HaKTOpU MOPYIIEHHS
OPUPOJHUX  KOJOOOIriB. TexHOreHHl aHomamii B
6iocdepi.

6. Kapbon B Oiocdepi. Opraniuna peuyoBUHA SIK
reoxiMiyHuil akymynsTop. Kiacudikaiiss opraHiuHux
pPEYOBMH, Yy T. Y. BYIVIEBOJHIB, (YHKI[IOHAJIbHUX
cnonyk. ['imore3u popmyBanHs HapTu. Cxian HadTH 1
npupogHoro razy. IlpaBuna nHomenxnarypu I[UPAC.
ByrneBoaHi: 3HaXoMKeHHS B MNPUPOIl, XIMIYHI 1
(131uHI BIACTUBOCTI; €KOJIOT1YHA Hebe3neKa.

7. Ilpupogni  6ioNOTIYHO ~ AKTUBHI  PEYOBUHU 1
OiomoniMepu. BrnuB 3a0pynHIOIOYMX PEYOBHH Ha
oioty. Jlxepena 3a0pyAHIOBa4iB JOBK1JLJIA.
Knacudikaris Ta XapaKTepUCTUKA Cy4JacHUX
3a0pyJIHIOBAUYiB JIOBKIUIA, HACHIAKKA 3a0pyIHEHHS.
OcHoBu Oioingukanii. ['eochepu 3emHOI Kopu 1
0iochepu. Pizuko-xiMiyHI Tpouecu B aTMocdepi,
rigpocdepi (ckian MOBEPXHEBUX BOJ, TBEPIICTh BOIH
Ta ii BuaM, kiacudikailii Box).

0,5

0,5




ITinroToBKAa 10 TECTOBOIr0 KOHTPOJIbHOI0 3aBIaAHHS 5
iaroroBka g0 icnurty 20
Pa3zom: 30 50

Koncynprarii: moneninok, 14.30-16.00. mpod. Codponkos Onekcanap HaymoBuy.

2.2 llpakTu4Hi Moayai (MPaKTHYHI 3aHATTS)

Kon

Haszea moayins ta tem

KinpkicTh roauH

AynuTopHi ‘ CPC

2 ceMecTp

3M-I13

1. TanbpBaHIYHI €IEMEHTH.

Psn cramgapTHUX eJIEKTPOJAHMX TOTEHIAIiB. XIMIidHI

mporiecu  mpu  poOOTI  rajabBaHIYHUX  €JIEMEHTIB.

Po3paxyHOK €JIeKTpOPYIIMIBHOI CWJIM TalbBaHIYHOTO

CJICMCHTA.

2. EnexTpoJii3 po34uHIB TA PO3IUIABIB €JEKTPOJIITIB.

[TocnimoBHICT, MpOIECIB HA aHOAI Ta KATOAl TpH

enekTposizi. Po3paxyHOK BHAUIEHOI TPH  €IEKTPOi3i

KUIBKOCTI (Mac Ta 00’eMiB) pPEYOBHMHHM 3a 3aKOHAMH

Qdapajes.

3. Kopo3is

Kopozis wmeranmiB Ta cmiiaBiB, KOHTaKTHa KOpPO3is.

Atmocdepra kopo3sis. Enexkrpokopo3sis. MeToan 3axXucTy

B1J1 KOPO3ii.

4. JlucuepcHi CUCTEMHU.

Knacudikariss aucmepcHHX CHCTEM, iX OCOOJIHBOCTI.

OnTHuYHI BIaCTUBOCTI.

5. Bbynosa wminenu.

Enextpodopes ta enekrpoocmoc. Koarymsiis KoaoigHUX

cuctem. [IpaBuna xoaryssiii

6. IIpaBuna nomenkiatypu [UPAC ByriaeBoaHIB ycix
KJIaciB  Ta  CKJIAJaHHA  CTPYKTYpHUX  (opMyII
BYTJICBO/IHIB.

7. Po3paxyHKOBI 3aja4i 3a PIBHAHHSAM XIMIYHOI peakiiii
BU3HAYEHHS TPOJYKTIB ab0 peareHTiB; BU3HAYCHHS
cTyneHs okucHeHHa KapOoHy B pi3HOMaHITHUX
OpPTraHIYHUX CTIOTyKaX.

ITigroTroBKa 10 TECTOBOI0 KOHTPOJIbLHOIO 3aBAAHHSA

2

2

Pazom:

15

20




2.3 J1aGopaTopHi Moay.Jti

Kon Hasea moayins ta tem KIHBKICT.B TOHH
AynuTOopHI | CPC
II cemecTp
JlabopaTopHa pobora Ne® «I annpBaHIUHI 2 2
€JIEMEHTH
JlabopaTopra po6ota Ne9 «EnekTposi3 conei» 2 2
Jlabopatopna po6ota Nel10 «Koposist meTaniB» 2 2
JIabopaTopHa podora Nell «BuroroBiaeHHS 30J1iB 2 2
pi3HUMHU MeToAaMu. byoBa mittenn
JlabopaTtopna po6ota Nel2 «Koarymsitis 3071iB 2 2
€JIEKTPOJIITAMI
3M-J1a62 | JlaboparopHa podOora Nel3 «BusHaueHHs 2 2
OloreHHHX 3a0pyaHEHB HITpaAT- Ta HITPUT-10HIB y
BOJ1 OTOKOJIOPUMETPUIHUM METOIOMY
JlabopaTopHa pobora Nel4 «BuzHaueHHs 3 3
TBEPJIOCTI IPUPOTHUX BOJ (KapOOHATHA, 3arajbHa,
HekapOOHATHA)»
IHigroroBka 10 TECTOBOr0 KOHTPOJILHOIO 5
3aBJAaHHA
Pa3zom: 15 20

[Tepenik mabopartopiii:

1. Jlaboparopis ximii Nel — ayz. 111, maGopatopist ximii Ne2 — aym. 112.

2. Ilepemnik maboparopHoro oOyiagHaHHS Ta jJabopaTopiii: XiMidHa J1aboparopis Mae
1abopaTopHi CTOJIU, BUTSOKHI madu, TUCTUIATOP, TEXHOXIMIYHI Ta aHAIITUYHI TEPE3U.
[lepenik n1abopaTopHOro MOCYAYy Ta XIMIYHHUX PEAKTUBIB, II0 BUKOPUCTOBYIOTH IPHU
BUKOHAHHI KOXHOi J1abopaTOpHOi poOOTH 3a3HAUYEHHUN Yy METOJUYHMX BKa3iBKax JUIs
1abopaTopHUX POOIT.

Koncynprarnii: moneninok, 14.30-16.00. ITpod. Codponkor Onexkcanap Haymopuu.

2.4. CamocrTiiina po0oTa cTyleHTa Ta KOHTPOJIbHI 3aX0au

KinbkicTe
Kon ) Ctpok
3aBnanHs Ha CPC Ta KOHTPOJIbHI 3aX0/1H1 TOINH
MOJTYJIS CPC MIPOBEACHHS
II cemecTp
e [linroroBka [0 JEKLIHHUX 3aHATH 25 1-15 trxH1
e Ha3Ba KOHTPOJBHOTO 3aX0y
3M-JI3 , . )
(060B’s13K0BHiA): TecToBAa KOHTPOJIbHA S 14-15 TixHi
po6ota 10 3M-JI3
e [limroroBka 10 MPaKTUYHUX 3aHATh 15 1-15 troxH1
M-I | ® HasBa KOHTpOJIEHOTO 3axX011y
(060B’s3xk0BMA): TecTOBa KOHTPOJILHA S 13-14 TuxeHb
po6orta g0 3M-I13




e [liaroroBka 10 1a0OpaTOPHUX 3aHATH 15 1-15 troxHi

HasBa KOHTPOJILHOTO 3aX0/Ly
3M-JIa62 | * P
a (060B’s13k0BMiA): TecToBa KOHTPOJIBLHA S 14-15 Tk aeHsb
po6ota g0 3M-J1a62

Iconur 20

| Pa3om y 2-my cemecTpi: 90

3. MeTO)II/IKa MMPOBECACHHA Ta OlIiHlOBaHHﬂ KOHTPOJbHHUX 3aX0}:[iB

3.1. Meroauka mnpoBeJeHHS] Ta OUIHIOBAHHS KOHTPOJbLHOI0 JIEKUiiiHOrO
3axony ajas 3M-JI3.

[Iporpama 0CHOBHOIO KypCy IMCUUIUIIHY Nepeadadae BUBUEHHS 1-ro jekuiiHOro
monyis y Il cemecTpi BiiOBITHO pO3MOALTY OCHOBHOTO TEOPETUYHOTO KYpCY JEKLIHHUX
3aHATH HA CTPYKTYPHOJIOTIYHI 3aBepiieHi po3aim - 3M-JI3.

Jiis ctyneHTiB neHHOl (Gopmu HaBYaHHS (OPMU KOHTPOIIO DPIBHS 3aCBOEHHS
3MICTOBHUX JICKIIMHUX MOJTYJIB:

® yCHE ONUTYBaHHS Mij yac JIeKIiHHUX 3aHTh (YO);

e TecTtoBa KOHTpoasHA poboTa (TKP).

TectyBanusa 3 nekmiiiHoro moxymst 3M-JI3 mpoBomuTbes Ha 14-15 THKHAX
I cemecTpy micisi omaHyBaHHS TEOPETHYHUX 3HAHb Ha JICKIiAX. TecT OCHOBHOTO
TEOPETUIHOTO Kypcy y 2-my cemectpi — 3M-JI3 ckmanmaerscs 3 40 muTadb, KOXKHA
MpaBUJIbHA BIAMOBIAb OIIHIOETHCS B 1 Oar.

Tabmumst MicTUTh 1HGOpPMAIlI0 IMOJ0 HapaxyBaHHS OaliB 3a ONpaIFOBaHHS
JIEKIIIMHUX 3aHATH:

TeoperTnunuii MaTepian KinpkicTs 6anis
IT cemectp
3M-JI3 40
Pa3zom 40

OOGOB’A3KOBO BpPaxOBYEThCS CBOEYACHICTh BHUKOHAHHS CTYACHTOM Trpadiky
HaBYabHOTO Tmporecy. Cyma OTpUMaHHUX OaiiB CKIQJA€Tbcs 3 CYMH BHUKOHAaHUX
CBOEYACHO KOHTPOJIIOIOYMX 3aXOMAiB. SIKIIO CTYJIEHT HE BUKOHAB 3 TOBAKHUX TPUYUH
OKpPEeMHI MOMYJb, BIH MOXE WOTO 3JaTH y JABOTHXKHEBUU TEPMiH 3TiHO 3 rpadikom
KOHTPOJIBHUX 3aXO/iB.

3.2. Mertoauka mnpoBeJeHHS] Ta OUIHIOBAHHS MPAKTHYHOI0 KOHTPOJIbLHOIO
3axoay — 3M-II3.

Jlis cTyneHTiB JeHHOT (opMU HaBYaHHS (OPMU KOHTPOJIIO DPIBHS 3aCBOEHHS
NPaKTUYHUX 3MICTOBHUX MOJYJIiB:

e yCHE ONMUTYBAHHSA MiJ Yac MpakTUIHUX 3aHAThH (Y O);

e pIlIEHHS 3aJlad Ta KOHTPOJIBHUX 3aBJaHb Ol JOMIKA TiJ HariIsgoM

BUKJIaJla4ya y HaB4asbHii ayauropii (P3, K3);

e TecTtoBa KoHTpoJibHA poboTa (TKP).

KonTtpons 3a omanyBaHHSIM MPAaKTUYHOTO 3MIiCTOBHOTO Moy y II-my cemectpi —
3M-I13 npoBOAUTECS 32 TOMOMOTOI0 TECTYBaHHS (TECTOBOI KOHTPOIBbHOI poboTn — TKP).



Tect ocHOBHOTO MPakTHYHOTO Kypey y 2-My cemectpi — 3M-II3 ckmamaerbes 3
25 muTaHb, KOJKHA MPaBUJIbHA BiOBIb OI[IHIOETHCS B 1 Oaul.

3.3. Meroauka npoBeJeHHs Ta OLIHIOBAHHS J1a00pPATOPHOr0 HNPAKTHYHOIO
KOHTPOJbHOIO 3axoay — 3M-Jl1a02.

JUig cTyneHTiB JeHHOI (opMU HaBuYaHHS (OPMU KOHTPOJIIO PIBHS 3aCBOEHHS
71a060paTOPHOrO 3MICTOBHOT'O MOAYJIIO:

e yCHE ONMUTYBaHHS Mij yac JlabopaTtopHux 3aHATh (YO);

e pilIEHHS 33ajlad Ta KOHTPOJIBHHX 3aBJaHb OlIA JOIIKA TiJ HarIsgoM

BUKJIaJja4ya y HaBYaJIbHIM XiM14yH1# J1abopaTopii (P3, K3);

e 3axucT JiabopaTopHoi podotu (3JIP);

e TecTtoBa KOHTpoJsHA poboTa (TKP).

[Ticns BukoHaHHS J1abOpaTOPHUX pPOOIT y HaBYANBHIA XIMIUHINA Jabopartopii
KOHTPOJIh 32 ONIaHYBAHHIM 3HaHb, BMiHb Ta HABUYOK 3/[IHCHIOETHCS Yepe3 BUKOPUCTAHHS
tectoBoro 3aBaannsa (TKP) y II-my cemectpi, To6TO 3MicTOBHOTO MOaymio 3M-JIa62. Ha
ompairtoBanHs Jaboparopuux pooOiT Ne 8-14, 3M-Jla62, npencraBieno 20 TECTOBHX
MMTaHb, J¢ KOKHA TpaBHJIbHA BiAMOBIAL omiHIOEThCS B 0,5 OaniB. 3a BUKOHAHHS Ta
3axucT JJabopatopHuUx poOiT Ne8-14 HapaxoByeThes 25 OaiB.

Bci Bunu ouiHIOBaHHS MPAKTHUYHOI YAaCTUHHU AUCIUIUIIHU «XiMis 3 OCHOBaMHU
6ioreoximii II» my1s cTyneHTIB AeHHOT (OpMHU HaBYAHHS 3BEJICHI Y TaOJIHIIFO:

KontponpHuit 3axi/i mpakTUYHOT YaCTUHU ‘ KinpkicTe OaiiB
IT cemectp
3M-I13 (TKP) 25
3M-J1a62(TKP) 10
BukonaHHs Ta 3aXHCT J1aOOpaTOPHUX POOIT 25
(3JIP, YO, P3, K3)
3arajom 60

3.4. MeTtoauka npoBeeHHs Ta OI[IHIOBAHHS iCIUTY

CTyaeHT BBa)XKAETHCS JTOMYIICHUM JO ITJICYMKOBOTO KOHTPOJIO (iCIHTY), SKIIO
BIH BYAaCHO BUKOHAB BCl BUIU POOIT, mepeadadyeHi Mporpamor0 AUCHUILIIHUA «XiMisd 3
ocHoBamH Oioreoximii I1I» 1 HaOpaB 3a MOYJIBHOIO CUCTEMOIO CyMY OalliB HE MEHIIIE HiXkK
50% (30 6axiB) Bijx MaKCUMaTbHO MOYJIMBOI 32 TIPAKTUYHY YaCTUHY.

Ex3amenariitai 611€TH CKIaIeH] Y BUTJISIII TECTOBUX 3aBJaHb 3aKPUTOTO THITY, SIKi
notpedyloTh Bl CTyJE€HTa BUOOpY TMpaBWIBHUX  BIAMOBIAEH 3  JIEKUIBKOX,
3alpOIOHOBAHUX Y 3amuTaHHI. 3anuTaHHS (GOPMYIOTBCS TI0O BChOMY IEpENiKy
c(hOpMOBaHUX y HABYAJIbHIA IUCIUIUIIHI 3HaHb (B MepIry yepry 6a30Boi KOMIIOHEHTH).
KinpkicTh 3amuTaHb y KOXKHOMY €K3aMeHaliiHoMy Oineri — 20, KOXHHMM 3 SKHX
OIIIHIOEThCS B S5 OamiB. 3aranpbHa €K3aMEHaIllifHA OIlIHKAa €KBIBaJCHTHA BIJCOTKY
NpaBUJIBHUX BIAMOBIACH 13 3aragbHOro OOCATY MUTaHb EK3aMEHaLiHHOro OineTy.
MaxkcumManbHa OIliIHKAa 32 BUKOHAHHS €K3aMEHAIIMHOI KOHTPOJIBHOI pPOOOTH OPIBHIOE
100 Ganam.

3aranpHa KUTBKICHA OIIHKA 3 JUCHUIUIIHU € YCEPETHEHOI MIXK KUIbKICHOO
OIIIHKOIO TMOTOYHUX KOHTPOJIOIOYMX 3aXOJiB Ta KiJIBKICHOIO OI[IHKOI CEMECTPOBOTO
KOHTPOJIFOIOUOTO 3aX0/y (ICTIHTY).
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4. PEKOMEHJAIIIL 1O CAMOCTIMHOI POBOTHU CTYJIEHTIB
4.1. 3M-JI3 «Eaexkrpoximis. Kosoigna ximisi»
4.1.1. IloByaHHs 010 BUKOHaHHA 3M-JI3

HeoOxigHO micisi BHUBYEHHS TEOPETUYHOIO Mareplady KOXKHOI TeMH, s

MEePEBIPKHM 3aCBOEHHS iX 3MicTy (0a30BMX 3HAHb), JAaTH BIAMOBIAI Ha 3amUTaHHS IS
caMmornepeBipku. [l morinOaeHOT0 CaMOCTIMHOTO BUBUYEHHSI JMCIUIUIIHUM HEOOXI1IHO
CKOpHCcTaThcs JitepaTyporo (ocHoBHOWO [1, 3, 4] Ta momarkoBoro [7-13]), mepemnik sikoi
HaBEJICHUI HIDKYE.

no

o s

© oo N

12.

13.

14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

4.1.2. TluTaHHA JJIA caMonepeBipKM CTyAeHTiB micjsa BuByeHHst 3M-JI3

SIki peyoBHHU BiTHOCATHLCS /10 MPOBITHUKIB 1-r0 poaa; 2-ro poxa?

Ha yomy 3acHOBaHMH NPUHIUAN POOOTH XiMIYHUX raJbBAHIYHUX €JIeMeHTIiB?

Ha yomy 3acHOBaHWii NPHMHUOMN POOOTH KOHIEHTPAWIHHMX TrajbBaHIYHUX
eJIeMEeHTIB?

Ha yomy 3acHOBaHMI NPUHIUII POOOTH MAJMBHUX €JIeMEHTIB?

IIlo Ha3MBa€ThCA CTAHAAPTHUM eJIeKTPOAHUM noTeHuiaaom E° nus merasneBoro
ejiekTpoaa?

SIk BU3HAYUTH MOTEHUIAJT OKPEMOro ejieKkTpoaa?

SIKi TUNIM €NEeKTPOAIB BU 3HA€TE?

SIki BU 3HA€TE €IEKTPOIU NOPIBHIHHS?

IHosicuity piBHsAHHS HepHcTa 1 BU3HAYEHHS €JIEKTPOAHMX NOTEHUIAJIIB Yy
rajibBaHIYHOMY eJIEMEHTI.

.o Take eqexkTpoOIi3?
11.

Sxmii npouec BiA0yBA€THCSI HA AaHOAI TA IKMH — HA KATO/I NPHU eJIeKTPoJIi3i? Aki
3apsad MalOTh aHOJ Ta KaTox?

UuMm BIAPI3HIETHCS TIPOLIEC EINEKTPOII3y BOAHOTO PO3UYHMHY EJIEKTPONITY BiJ
€JICKTPOJII3Y PO3ILIABY €IEKTPOIITY?

Hagexnits ¢opmy/ioBaHHsl 3aKOHIB esiekTpoaizy (d®apages) Ta HacaiakiB 3
HbOTO.

Yomy nopiBHtoe crana Papajest Ta sIK 3aJISKUTH 11 3HaYEHHS Bij 4acy?

BxaxiTh po3aMipHicTh cTanoi @apases.

[TosicHITB, IO TaKe €IECKTPOXIMIUYHUN €KBIBAJICHT.

Po36epiTh cxemMy MpoIleciB Ta MOSACHITH, IO BI1IOYBA€ThCS HAa EJIEKTPOAAX MpPH
€JIEKTPOJI131 BOJAHOT'O PO3UMHY XJIOPUAY HATPIIO 3 IHEPTHUM aHOJIOM.

Po30epiTh cxeMy mporeciB Ta MOSICHITH, IO BiAOYBAa€ThCS Ha EJIEKTPOAAX MpPH
€JICKTPOJIi31 BOJHOTO PO3UMHY CYIb(haTy KAJIBIIIO 3 IHEPTHUM aHOOM.

SIki aHO/IM HA3UBAIOTh IHEPTHUMH, A SIKI AKTUBHUMU ?

IIo Take kopo3ist metasiB? Slki BUaM KOpO3ii BU 3HaeTe?

SIki iCHYIOTH MeTOAM 3aXMCTY METAJIIB Bil KOpPO3ii?

SIki kopo3iiiHi Mpouecu BiTHOCATHLCS 10 €JIEeKTPOXiMiYHOI KOpOo3ii?

SKi icHyroTh XiMi4HI croco0H 3aXHCTy MeTaJIiB Bi KOpo3ii?

SIKi pe4OBHHHU BiTHOCATHCH 10 AKTUBATOPIB KOPO3ii?

IIlo Take NPOTEKTOPHUI 3aXUCT MeTAJIB Bil KOPO3ii?

B yomy cyTHicTB 3acTocyBaHH iHri0iTOpiB? SIKi pe4OBMHM BHKOPHCTOBYIOTH B
SIKOCTI iHri0iTOPIB?

11



27.5lkmii mpouec HA3MBAKTHL BOJAHEBOIO jAenoJsipusanicro? Ha sikomy esexktponi
Bin0yBaerbcs?

28. sSlkmii mpouec Ha3MBalTh KHCHEBOIO jAenoJsapusaunicio? Ha sikomy ejekTponi
Bin0yBaeTrbcs?

29.11lo HA3MBAETHCH AUCIEPCHOIO CHCTEMOI0, THUCIEPCHOIO (a3010, AUcCHEPCiHHUM
cepenoBuiem?

30. SIki o3HaK¥M XapaKTepHi JJIsl TUCIePCHUX cHCTeM?

31. YuM MOSICHIOETHCS TePMOAMHAMIUHA HECTIMKICTh TUCTIEPCHUX CUCTEM?

32.YuM BiaApi3HAIOTHCSA J10G0OHI CHCTEMU BiJT T10(UTEHUX ?

33. 5SIki yM0oBH HeoOXigHi 1)1 yTBOPEeHHSI TUCTIEPCHUX (KOJOITHUX) cHCTeM ?

34.Bia 4oro 3aj1e;kuTh cepeHiil KBaApaTHYHU 3CyB YACTHHOK NMPHU OPOYyHIBCHKOMY
pyxoBi?

35.3a fIKMM 3aKOHOM PpO3NOALIAITLCH KOJOIIHI YACTHHKH MO BHCOTI wIapy
THCIIEPCHOI CHCTEMHU?

36.Y 4yoMy BHSIBJISIETHCSI 0COOJIMBICTH MOBEPXHEBOI0 MIAPY HA Me:Ki po3ainy ¢a3?

37. 1o Take agacopouisi? Y AKX OAMHUISIX BUMIPIOETHCSI acopoILisi?

38. SIki pevyoBUHM HA3MBAKTH NMOoBepXHeBO-akTUBHUMH (ITAP)?

39. sIki ocoduBocTi Oya10BH Mosexya ITAP?

40. Ha3BiTh OCHOBHI ITOJIO’KEHHS MOHOMOJIEKYJISIPHOT aICOPOIIii.

41.111o Take i30Tepma aacoporii?

42. SIknii 3 iOHIB eJIeKTPOJTITY aIcOpOYy€ETHCS HA TBEP/Aill MOBepXHi?

43. SIkuM YMHOM MOKHA 3MiHMTH 3MOYYBaHICTh MOBEPXHi?

44. sIki ABUIIIa HA3MBAIOTHCS €JIEKTPOKIHETUYHUMU?

45. HaBeniTh MPUKJIAAN MPAKTUYHOTO BUKOPUCTAHHS [IUX SIBUIIL.

46. SIky OynoBy Ma€ MoABiliHU eJIeKTPUYHUIA mIap minesan?

47.YuM Biapi3HAIOTHCA NOBEPXHEBHUIA i eJIeKTPOKiHeTUYHMII oTeHuiaamn?

48. TlosicHiTH 0CO0JIMBOCTI pyXy MileJiu pu ejeKTpodopesi.

49. Ha3BiTh OCHOBHY NPUYMHY arperaTuBHOI CTiKOCTI rigpoooHuxX 30.1iB.

50. o Take koaryasiuis i ki pakTopu ii BUKJINKAIOTH?

51. SIkwmii 3 ioHIB eJ1eKTPOJIiITA BUKJIMKAE KOATYJSIIIIO, i fIK 1le MOB'SA3aHO i3 3apsiioM
ioHiB?

52.Yu € B3a€MO3B'S30K MK MOPOTOM KOATYNSAIIL 1 JI€0 €IEKTPOIiTa, 10 BUKIUKAE
KOaryJsiito?

53./Ik  3MIHIOIOTHCS  TOBEPXHEBUW 1  EJNEKTPOKIHETUYHHM  TOTEHIIaTud  TpH
KOHIICHTpaLIHIN 1 HeHTpani3auiiHii Koaryasiii?

54. SIxuii cTaH 30/110 HA3UBAETHCH i30€JIeKTPUIHUM ?

55. SIke mpakTHYHE 3aCTOCYBAHHS KOATYJsIMiHHUX mpoueciB?

56. 1o Take TBepaicTh Boau? ki Buau TBepaoCcTi BaM Bigomi?

57. SlkumM BUMoOram 3a TBEpIICTIO Ma€ BiANOBIIaATH NUTHA Boaa?

58. SIki icHYIOTH CTaHAAPTH AKOCTI 32 XiMiYHUM CKJIAJIOM NUTHOI BoAu?

59. Slki icHyloTH BUMOTH /ISl MiHepaJizanii nuTHOI Boau?

60. [IpucyTHicTH AKMX HOHIB y BOJi 3yMOBJIIOIOTH ii 3arajibHy TBepAicTh?

61. Yomy TBepy BOAY HE MOKHA 3aCTOCOBYBATH JJisi oTpuManHs napu Ha TEC?

62. SIkuii MeTo MOM'SIKIICHHSI BOJY HAa3UBAIOTh TepMiyHUM? HamumriTe XiMiuHI peakiii,
10 MPOTIKAOTh MPH 3M SIKIIIEHHI BOJU ITUM METOJIOM.

63. SIxe 3HAYEHHS MAIOTh HITPOreH Ta HOro CNOJYKH JJIS )KUTTEAISIIBHOCTI POCJINH?

64.Y Bursi AKMX CIOJIYK NepedyBa€ HITPOreH y NPUPOAHUX BOAAX?

65. Sk BinOyBa€eThCsl KOJI000Ir HITPOreHy y NpMpPOJIHUX Bogax?

12



66. B yomy npuunHa eBTpodikanii npUPOIHUX BOAOIM?

67.B 4oMy CYTHiCTh TOKCHYHOCTI CIOJIYK HiTpOreny?

68. Illo o0ymoBJito€ Oioreoximiunumii mukJ (BI'XI) mirpaumii xiMmiuyHuX ejieMeHTIB Ha
3emui?

69. fika AiJIbLHICTH JIOJMHA NPU3BOAUTH 10 HEraTUBHOTO BILTUBY Ha BI'XI]?

70. Ha ckiIbKH MpOCTATAETHCS 3eMHa aTMocdepa 1 Ha AKii BIACTaHi BiJ 36MHOI TTOBEPXHI
3ocepemkeHo 10 90% Bciei Macu atmocdepu?

71. SIxa poJasb atmocgepuoro CO,?

72. 51xa poJib 030HOBOTO WIAPY?

73. IlepeaiuuTh XiMiuHi CTIOJIYKH, SIKi aAKTHBHO PYHHYIOTh 030HOBHIi 1Iap.

74.11lo Take «poTOXIMIYHUI cMOTr»?

75. o o6ymoBitoe mocTiiiHicTh BMicTy CO, B aTMochepi?

76. SIki peakiiii MPUBOIATH 10 TOSIBU TUMUYACOBOI (1[0 YCYBAETHCS) KOPCTKOCTI BOAH?

77.1lepeiuyuTh OCHOBHI JzKepeJsia 3a0pyAHeHH JiTocdepu.

78. B yomy noJisirae cyyacHe po3yMinus 6iocepu 3emai?

79. o caix po3ymiTu mix ekoJiorizamieo BUpOOHUUITBA?

80. o Take ionHuii morenuiaa Kapraemxa?

81. 1o BimoOpaskye moHsATTs 6iochepu?

4.2 3M-II3 «Po3paxyHKH 3 eJIeKTpOoXimii»
4.2.1 TloBuyanus moao Buxkonanus 3M-II3

[licns BUBYEHHS TEM JAaHOTO MOAYJIIO Tpeba BIANMOBICTU HA TWTAHHS s
CaMOIEPEBIPKH  CTYJICHTIB, HEOOXITHO KOPHUCTYBATUCh KOHCIEKTOM JIGKI[iH Ta
MPaKTUYHUX 3aHITh, BAKOPUCTOBYBATH OCHOBHY [2, 3] Ta nogaTkoBy [ 7-13] mitepaTypy.

4.2.2 TlutaHHs A caMonepeBipKH CTyAeHTIiB micias BuBuyeHns 3M-I13

1. HanumiTth eJleKTPOXiMiuHi pIBHSIHHS peakuiid, mo BiZ0yBawTbC Ha
€JIEKTPOJAAX raJibBAHIYHOIO eJIEMEHTY, AKMI Ma€ cXemy:
() Mg| Mg®" || KCI || Cu* |Cu (+)
BuszHauTte aHOX Ta KaTOJ LHOI0 raJIbBAHIYHOIO ejemMeHTy. Ha sikomy esiektrpoi
BiI0yBa€ThCA NMpo1eC OKUCHEHHS, 4 HA IKOMY Npolec BiAHOBJIeHH?
2. Kopucrywunch TaldJMUer) CTAHAAPTHUX OKHMCHO-BiITHOBHHX NOTeHUialiB
cKiIaxiTh rajgpBaniuyHuii exement 3 EPC, pisnow 1,2 B. HaBeairs cxemy unoro
eiaemMenTy. Hanumiite piBHSAHHS peakuii, 10 BiT0YyBa€TbCHA B IbOMY €JIEMEHTI.
SKi TUNIM eNeKTPOAIB BU 3Ha€TEe?
Sxi B 3HA€TE EIEKTPOIU OPIBHIHHS?
Criagith cxeMH rajibBaHi4YHMX eJIEMEHTIB HA OCHOBI peakuiii:
Ni + 2Ti*" = Ni®* + 2Ti*"
2MnO, + 5805 + 6H" = 2Mn*" + 5S0,” + 3H,0
Hanmumire piBassHHa HepHcera s nux  ejgeMeHTiB. BH3HA4YMTBL BeJIMYHHY
KOHCTAHTH PiBHOBarv UMX peakilii.
6. VY skoMy HanpsMi NPOTIKATUME PEaKIisl B €JI€MEHTI:
(SN[ Ni*" || Sn** |Sn(+),

axmo: aNi%t = 1 momsxir 1 aSn?* = 1x107% mompxn 12

ok~ ow
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7. HanumiTe piBHAHHSA HamiBpeakuiii, mo BiA0yBawTbCA y JYKHOMY Kaomiil-

HiKeNlegomy aKyMYyJISITOPI PHU ioro po0orTi i 3apsiaui.

Hanmnmits piBussnas HepHcTa 10151 JIY5KHOTO CPiOHO-UUHK06020 AKYMYJISITOPA.

9. Po30epiTh cxemy mpoueciB Ta NOSICHITH, 10 BiZ0yBaeTbcsl MPH eJEKTPOJTi3i
BOJHHUX PO3YHHIB: XJIOPUIY HATPII0; cyabdaTy KaJdbllilo; HITPATy MIIOMOYyMY.
10. OnmHKoBaHe ¥ JyKEeHE 3ajli3Hi BiJipa BUKOPUCTOBYIOTH JJis 30epiraHds Boju. Ske
BIJIpO BHACIIJOK KOpO31l Mpuie B HENPUAATHICTH paHimie? Y BIiJIMOBIII HaBEIITh

CXEMH KOPO31MHMX MPOIIECIB U PIBHIHHS pEaKIliil.

11. lna moainieHHs 30BHIIIHbOIO BUIJIALY i 3aXHMCTYy Big Koposii 3a71i30 3a3Buuai
NOKPUBAIOTh IUHKOM, OJIOBOM, XpPOMOM, KaaMieM, HikejeMm. SIke MOKPUTTH
HANOIbII HAAIMHO 3aXUIIA€E 3a/1i30 Big KOpo3ii? Po3micTiTh MeTa/Ju B NOPSAAKY
yOyBaHHsl 3axucHOro edekry. s KoxKHOI 3 map ckiIaaiTh cxemy i piBHSHHS
KOPO3iifHUX mpoueciB y BoJorii atmocdepi.

12.3ani3Huil UBAX MOMICTHIN B PO30aBICHUN PO3YMH CipYaHO! KUCIOTH, B PE3yJbTaTi
MoYvasiocsl BUAUICHHS Oyip0ariok raszy 3 moBepxHi. [licis momaBanHs cynbdaTy Mifi
ra3 CTaB BUAULITHCS IIBUIIIC, a MCIS JoAaBaHHS (OCHOPHOI KUCIOTH BUALUICHHS
ra3y npununuioca. OOIpyHTYWTE CIIOCTEPEKYBaHE SIBUILIE.

13.30ms Al(OH); orpumano npu aogasanHi g0 0,005 1 0,001H. po3unnry AlCl; 0,002 1
0,00151. po3unny NaOH. Hamumiite popmyny minenu 3o5to0. SAkuii 3 mepepaxoBaHUX
CJICKTPOJIITIB OyAe BOJOMITH OUIBII CHJIBHUM KOAryjromda JI€r0: HITpaT Kaliio,
cynbdar martito abo ¢ocdar kamniro. [TloscHiTs BUOIp.

14.301p Fe(OH); orpumano 3mimryBanHsSM piBHHX 00'emiB 0,0001H. pozunny KOH i
0,00015H. pozuuny FeClz. BkaxiTh hopmyrny Milieau 301110.

15.4Iki ximiuni peakuii mnporikalT, NpH KUM’ATIHHI BOAM, IO MICTHTH
rigpokap0onaT Kajablio Ta Mmardilo? Po3paxyiite kapOoOHaTHY TBepAiCTh BOIH,
Ko yl am’® i BMimyerses no 0,8 r nux coJiei.

16.¥Y 1 )1M3 BOJIHU BMilyeThest 38 Mr OHIB Mg2+ Ta 108 mr iionis Ca’'. Po3paxyiite
3arajibHy TBepAiCTh BOJAM Ta MacCy HATPil0 KapOOHaTy, 110 HEOOXiIHO 10aATH Y
BOXY JJIA il 3M’AKIIEHHS.

17. Po3paxyiiTe 3arajibHy TBepAiCTh BOAHU, SIKIIO HA peakUil0 3 COJSAMM TBEPIOCTI,
mo BMmimywtbess y 100 cm® Boam, Tpebda OyJo 4 em® po3urHy TpUiIoHy b 3
KOHUeHTpauiew 0,1 MOJIB/IM . Axy macy ¢ocary narpiro NazPO, HeodxinHo
noxatu 'y 500 am® Boam st i YCYHEHHH?

18. Po3paxyiiTe Macy HITpOreHy, sikuii BMinlyeTbes y 1 kr: a) kamiitnoi cenitpu KNOgs; 0)
amiaunoi cemitpu NH4NO3; B) ammodoca (NH4),PO,.

19. Ckinbku BigcoTkiB HiTporeny Bmimryerbcsi y 1 T ceuoBunu CO(NH,),?

20. Ckinbkyu rpamM HiTpUTHUX HoHIB BMimyerbesa y 100 r cymimi kauiii HiTpuTy Ta
HATPIil HITPUTY, AKIIO COJIel Yy CyMillli OJHAKOBA KiIbKIiCTh?

21. Po3paxyiiTe macy aMOHiiiHUX iOHiB, sIKi BXOAATH /10 CKJIaay 2 Kr ammodoca
(NH4)2POy4.

22.Po3paxyiiTe MOJEKyIsIpHY opMyay N0OpHBa, SKIIO OO CKIamy Horo BXomsaTh 35 %
HiTporeny, 5 % rigporeny ta 60 % OKCUTEHY.

23.Tlicniss mpoBeaeHHsI XiMiYHOrO aHaJji3y NPHPOAHOI BOAU BCTAHOBHJIM, IO
KOHIEHTpalisi HIiTpaTHUX #oOHIB gopiBHIOE 1,54 mr/am°, Pospaxyiite
KOHIIEHTPALII0 HITPATHOIO HIiTPOreHy B Wil BOI.

oo
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4.3 3M-JI1a62 «Eaexrpoximiuni npouecu. Konoigno-aucnepcHi cucremu. AHami3
OioreHHux 3a0pyHeHb. BU3HAYeHHS TBEpAOCTi BOAN»

4.3.1 IloBuanud uoa0 BUKoHAHHA 3M-J1a02

[licns BuBYEHHS TeM JaHOTO MOAYJII0 Tpeba BIAMOBICTM HAa TUTAHHA s

CaMOINEPEBIPKH  CTYJIEHTIB, HEOOXIJTHO KOPUCTYBATUCh KOHCIEKTOM JIEKI[IH Ta
METOAMYHUMH BKa3iBKaMH JI0 J1abopaTOpHHUX poOIT, a TAKOK METOAUYHUMHU BKa3iBKaMH
JI0 CaMOCTiHHOT pOOOTH CTYAEHTIB; BUKOPUCTOBYBATH OCHOBHY [D, 6] Ta momatkoBy [12]

JiTepaTypy.

o kbR

~

ok

PO E

4.3.2 TlutaHHd 1JI51 caMonepeBipKH cTyAeHTIB miciasa BuBYeHHs: 3M-J1a62

[TuTaHHs I caMOTICPEBIPKH ITiciisi BUBUCHHS MaTepiatiB JlabopaTopHOi poboTu Ne8
SAxuit npucTpiii HA3MBaKOTH rAJbLBAHIYHUM eJIeMeHTOM?

Hanuuith cxeMy CTaHAAPTHOIO raJibBaHIYHOIO ejeMeHTa JlaHieas-Ako0i.

Sk po3paxoBYIOTH eJIEKTPOPYIIiiiHY CHITY TaJibBAHIYHOIO eJleMeHTa?

SIk  po3paxoBYIOTh €JEKTPOJAHMN TNOTEHHIAJ eJeKTPOAiB TrajJbBaHIYHOIO
ejeMeHTa 32 piBHssHHAM HepHcra?

Skuit HaPsIMOK OKUCHO-BITHOBHUX PEaKIliii y raJlbBaHIYHOMY €JIEMEHTi?

SIk po3paxoByTh po06oTy (A) Ta 3MiHy BisIbHOI eHeprii I'i00ca ragbBaHiYHOTO
ejeMeHTa?

Ski 3apsiaiu MAKOTh aHOJ TA KaTOA y rajibBaHiYHOMY eJIeMeHTi?

SIki enexkTpoxiMiuHi mpouecu BiA0OyBaKOTHCA HA aHOI Ta KaTOAi rajJbBaHIYHOIO
ejeMeHTa?

[Nuranys Ui caMOIIEPEBIPKH IMICJIsl BUBUEHHS MaTepiaiiB JlabopaTopHoi poootu Ne9
Skuii eJiIeKTPOXiMIiYHUH NPOLEC HABMBAETHCHA €JIEKTPOJIiZ0M?

J10 IKOr0 MOJII0CY 30BHIIIHBOIO JKepesia CTPyMy NPUEAHYEThCA aHoA? SIKi ioHun
€JIEKTPOJIITY 10 HbOI0 NPUTATYHOThCSA?

Jlo IKOro MOJIIOCY 30BHIIIHBOIO JKepesa CTPyMYy NPUEAHYEThCA kaToa? Ski
iOHM eJIeKTPOJIITY 10 HHOT0 NPUTATYIOThHCS?

SIki esiekTpOXiMiYHI Ipouecu Bii0yBalOThHCS HA AaHOAI; KATOAI?

Sxe 3HauenHs pH Ha kKaToi MpU eIEKTPOI31 BOJHOTO PO3UYUHY COJI1 HATPIIO XJIOPUI?
Hamuirite cxeMy enexkTpoizy.

Slke 3HayenHss pH Ha aHoOAl MpH eJIEKTPOJII3I BOAHOrO0 PO3YMHY COJIi HATPIiIO
cyabpar? Hanuumite cxemy eJ1eKTpoJIi3y.

Slka peyoBHMHA OKMCJIETHCA B INEPUIYy 4Yepry Ha MeTajaeBOMY (PO3YMHHOMY)
aHoni?

[Turanys Ui caMOIIEPEBIPKH HicJs BUBUEHHS MarepiaiiB JradbopaTopHoi podoru Nell
SIKi erexkTpoOXiMiYHI NpouecH HA3MBAKOTH KOPO3i€0 MeTaTiB?

B yomy cyTHicTB eJ1eKTPOXiMiuHOI KOPO3ii MeTaJIIB?

SIKi iCHYIOTH BUJM 32XHCTY BiJl eJIeKTPOXiMiuHOI KOpO3ii?

Hanumits cxemy koposii ¢pepyMy NpHM KOHTAKTI 3 INIIOMOYMOM Yy KHCJIOMY
cepepoBUIN; Y HEHTPAJIbHOMY Cepel0BHIIIi.

HaBeniTh npukiag MOPOTEKTOPHOTO 3axUCTy (epyMmy Big Koposii y KucIoMy
CEepEeIOBHUIII; Y HEUTPaIbHOMY CEPEOBHUIII.
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Sxmii npouec Bi0yBaeThbCcsa HA KaToAi Mpu aTmMocdepHiii Kopo3ii MeTadiB?
IIpu KOHTAKTI 3 IKUM MeTaJoM (HMHK Y¥ CTAHYM) HIBHAKICTH KOpO3ii (pepymy
HaWOiIbIma?

[TuTaHHs A1 caMONEPEBIPKU Miciis BUBYEHHS MaTepiatiB JlabopaTopHoi poootu Nell
JlaiiTe BU3HAYeHHSA KOJIOIIHOI cucTeMu. Ha3BiTh 03HAKH KOJIOIIHOTO CTaHYy.

IIlo Ha3uBaeThHCs AucnepcHO0 Ga3010, IMcNepCiiiHMM cepeloBHIIIEM?

SKi 0c00IMBOCTI CHCTEMH XapaKTEePHU3YIOTh il reTepOreHHicTh Ta JUCHEePCHICTh?

Ha3BiTh 03HaKu rpy00-AHCIIEPCHUX 1 MOJIEKYISIPHO-TUCIIEPCHUX CUCTEM.

Sk 3B’AI3aTH CTYNiHb JMCHEPCHOCTI CHCTEMHM TAa PO3MIipP YACTOYOK JAUCHEPCHOI
pazn?

Slxknii po3Mip 4acTO4YOK JUCHIEPCHOI (a3 KOJIOITHUX PO3UMHIB?

HosicHiTh, K KIACHU(}IKYIOTh JHUCIEPCHI CHCTEMH 32 arperaTHUM CTAaHOM
AUcHepcHOl (pa3u Ta IMcnepciiiHOro cepel0BHIIIA.

Yuwm BigpizHstoThCs Jio¢o0HI cucTemu Big Jdiopinbaux?

HageniTe npukiaayu NpupoAHUX AUCIIEPCHUX CUCTEM.

SAAky OynoBy Ma€ TnOABIViHUI eJEeKTPUYHUI AP i YMM BiIPIZHAIOTHCA
MOBEPXHEBUI Ta €JIEKTPOKIHETHYHHNA MOTeHIiaIu?

. HosicHiTh OyZ0BY MilleJIM Ta BKAXKITH BCi il CKJIAI0BI YaCTHHM.

[IuraHHs U caMOIIEPEBIPKH HiCJs BUBUECHHS MarepiajiB JabopaTopHoi podoru Nel?2
IIlo Take arperaTuBHA CTIHKICTH TUCHEPCHUX CUCTEM?

Slka 0OCHOBHA NPUMYMHA arperaTuBHOI CTIHKOCTI riApododHux 301iB?

II{o Take koaryjasiuisa Ta AKi (paKTOPH ii BUKJIUKAOTH?

SAxuil i0H eJeKTPOJITY Ma€ KOAryJwl4dy Ail0 Ta K KOaryJmKya 31aTHICTb
NnoB'si3aHa i3 3apsaa0M ioHiB?

II{o Take mopir koaryasuii i Bix sAkux (akTopiB 3a/eKUTH HOro BeJUYUHA?
Yomy npaBuJio llyasue-I"'apai Ha3uBawTHL NPaAaBUJIOM 3HAYHOCTI?

SAxuii CTaH 30110 HA3UBAETHCA i30€JIeKTPUYHUM ?

Skmii mporec Ha3UBaKTh EIEKTPodope3om?

SKi YacTHHH MIIIEH PyXarThCs 10 €ICKTPOJIIB IIPH eIeKTpodopesi?

[MuTaHHs A1 caMONEePEeBIPKHU Miciis BUBYEHHS MaTepiatiB JlabopaTopHoi po6otu Nel3
Slke 3HAYEHHA MAKOTh HITPOTreH Ta Or0 CHOJYKH ISl JKUTTEAISIIBHOCTI POCTUH?
Sxi Bumu 10OpHUB HA OCHOBI HITPOTEHY BU 3Ha€Te?

Y BUIIAl AKMX CIOJIYK Nepe0yBa€ HITPOreH y NPUPOAHUX Boaax?

3a paxyHOK SIKUX (DaKTOPiB IPUPOJIHI BOAM 30arayyroThCsi aMOHIMHUMH 10HaMuU ?

Ski d¢axkrTopH BIVIMBAIOTL HAa 3a0pyAHEHHs1 NPHPOAHHMX BOJA HITPATHUMH
ionamu? SIk e BILIMBA€E HA 310POB’H JIIOAMHM | TBAPUH?

IIpo mo cBigYUTH MiIBUIIEHA KOHUEHTPALiA HITPUTHHUX iOHIB Yy NPHUPOJHHUX
Boaax? Yomy?

B 4oMy CcyTHICTh TOKCHYHOCTI CHIOJYK HITPOTeHY?

Ske 3HavyenHs I'/IK HITpUTHHX Ta HITPAaTHHMX iOHIB y NMTHHUX BOAAX Ta BOAAX
rocnoapchbKo-nmo0yToBOro Npu3HaAYeHHs?

B 4omy cyrtHicTb Ta XIiMI3M  (OTOEJEKTPOKOJOPUMETPUYHOIO METOLY
BHU3HAYCHHS HITPUTHHUX iOHIiB y NIPMPOAHMX BOAAX?

MacoBa yactka amiaunoi cexitpu NH;NO; B n1o6pusBi 85 %. Po3paxyiite macoBy
YACTKY HITPOreHy B 100pHBi, K10 HITPOreH BXOAMTH TIJILKU B CKJIAJA aMiauyHOL
ceJIiTpH.
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[TuranHs Ui caMOIIEPEBIPKH IiCJIsl BUBYEHHS MaTepiaiiB JlaboparopHoi poooru Neld
IIpucyTHicTh SIKHX HOHIB y BO/iI 3yMOBJIIOIOTH ii TBepAicTH?
SAki icHYIOTH BUIU TBEPAOCTI Boan?
SAxi ximiuni peakuii Bin0OyBawTbesi npu goaaBaHHi g0 TBepaoi Boau Na,CO3
abo Ca(OH),?
Coni AKkMX MeTaJiB 3YMOBJIKTH KapOOHAaTHY (TMM4YacoBYy) TBepAicTh
npupoanoi Boan? Ha3BiTh 0CHOBHI MeTOAHM YCYHEHHSI THUM4YACOBOI TBEPIOCTI
BO/H.
IIlo Ha3uMBalOThL HeKAPOOHATHOI (MOCTiNiHOI0) TBEPAICTIO NMPHPOAHOI BOAM?
OxapakrepusyiiTe 0OCHOBHiI MeTO/IHM ii YCYHEHHSI.
Yomy TBepAy BOAY HE MOKHA 3aCTOCOBYBATH JjIsi oTpuManHs napu Ha TEC? Axui
METOJ 3M'AKIICHHS BOJIY HA3MBaIOTh TepMIUHMM? HamumriTe XiMIYHI peakiiii, 1o
IPOTIKAIOTh MPHU 3M AKIICHHI BOJU [IUM METOJIOM.
Slki aHadiTHYHI MeTOM BU3HAYEHHS 3arajibHoi, KApOOHATHOI TA HEKAPOOHATHOIL
TBEepAOCTi BOAW BU 3Ha€Te?
B gxuX OJIMHHUISX BHPAXKAETHCH TBepaicTh Boau? YoMy HdOpIBHIOE
HekapOoOHaTHA TBepaicTh BoaM, y 10 am° sikoi mictuTbes 0,5 1 MgCl,? SIxky macy
Na,COj3 Tpeda nogaTu, moobd ii ycynytu?
Po3paxyiite kapOoOHATHY TBepAicTh, AKIIO Ha TUTPYBaHHs 100 cm® Bom Tpeda
oyJs0 5 em® po3unny HCI 3 konuentpauiew 0,1 MOJIB/IM". SAxy macy Ca(OH),
HeOOXIAHO 101aTH Y M BOJIHU JJIA il YCYHeHHSs1?

10.Y yomy cyTHICTh HOHITHOTO CIOCOOY YCYHEHHSI TBEpJOCTi mpupoHoi Boau? Kpizp

o . o g 3 . . 3
HoHiTHUN GiTbTp mporycTwin 200 cM™ BoAM, 3arajibHa TBEPICTh K01 4 MMOJIB/IM”.
. . . 2 2 . .
CKITbKM MOJIb €KBiBajeHTIB M(Q T 1a Ca" 3aTpUMaHO (PIIBTPOM, SIKIIO TBEPIICTH

3
BOM 3HMKEHA 10 0,5 MMOJIB/ M~ ?

5 NUTAHHSA 10 3AXOAIB ITIOTOYHOI'O, IIJCYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TecToBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIbHOI podoTu moayJasa 3M-JI3

SIki 3 mepeniueHrux pevyoBUH BIAHOCATHCA IO MPOBIAHHUKIB MEPIIOTO POIY?
[1, c.4; 3, c. 255-265; 7, c. 272-293]

Benuunna enekTpUYHOro 3apsAay, L0 BHHUKAE Ha OJMHMII IUIOHI METajeBoi
IUTACTUHKH, 3aHYPEHOI B IUCTUIBOBAHY BOAY, 3aJI€XKHUTh BIJ:

[1, c.11-13; 3, ¢. 255-265; 7, ¢. 272-293]
Ha noBepxHi MerTaneBOi IUIACTUHKH, 3aHYPEHOI B JUCTHIBOBAaHY, BOJY 3aBXKIU
BUHUKAE ... [1, c.11-13; 3, ¢. 255-265; 7, c. 272-293]
[Tepexin kaTiOHIB MeTaTy 3 MOBEPXHI METAJE€BOI IJIATIBKU B BOJly O0OYMOBJIEHUM:

[1, c.11-13; 3, ¢. 255-265; 7, ¢. 272-293]

HeratuBHwuii 3apsj, 1m0 BHHHKAE HA TIOBEPXHI METANEBOI IUIACTUHKHU, OIYIICHOK B

JUCTUIBOBAHY BOAY, OOYMOBJICHUH ... [1, c.11-13; 3, c. 255-265; 7, ¢. 272-293]
[TnariBku, BukoHaHi 3 manoaktuBHHX MetamB (Cu, Ag, Hg, Pt, Au), B po3uuni
BJIACHO{ COJIi, SIK TIPABUIIO: [1, c.11-18; 3, ¢c. 255-265; 7, ¢. 272-293]
MerTaneBuM eIeKTPOAOM HAa3UBAETHCA ... [1, c.11-23; 3, ¢. 255-265; 7, c. 272-293]
CraHmapTHUM  €JIEKTPOJHHM ToTeHIanoM E° g MeTaneBoro eiekrpoja
HA3UBAEThCA: [1, c.11-13; 3, ¢c. 255-265; 7, c. 272-293]
BesnuunHa enekTpoIHOro MOTEHINANy I METAIeBOI0 eJIeKTPO/Ia pO3PaxOBYEThCS 3a
PIBHSHHSIM: [1,c.11-23; 3, c. 255-265; 7, c. 272-293]
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10. BenmnunHa eneKTPOIHOTO MOTEHIIIATY ISl €IEKTPO/Ia JPYTOro POy 3aJIEKHTh:
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
11. ExcnepuMeHTaIbHO BUMIpSIHA BEIMYHHA €JIEKTPOIHOTO MOTEHIIIANY TTOKA3YE:
[1,c.11-23; 3, c. 255-265; 7, c. 272-293]
12.Tlorenmian E, BU3HaUyBaHOTO €IEKTPO/AA JOPIBHIOE BUMIPSHOI PI3HUII MOTEHIIIAJIB
E, — E; = AE, axmuio iioro BeJu4uHa ... [1,c.11-23; 3, ¢c. 255-265; 7, ¢. 272-293]
13. lucy3iiiHi moTeHIianu BUHUKAIOTh HAa MEXI1 IOTHKY ABOX PO3YHHIB ...
[1,c.11-23; 3, c. 255-265; 7, c. 272-293]
14. TlpuurHa BUHUKHEHHS AU Y31HHOTO MOTEHITIaTy MOJISATAE B ...
[1,c.11-23; 3, c. 255-265; 7, ¢. 272-293]
15.T"anpBaHIvHI €JIEMEHTH — II€: [1, ¢.25-30; 3, c. 255-265; 7, c. 272-293]
16. XiMIYHHM TaJbBaHIYHUM €JIEMEHTOM € €JIEMEHT, CKJIIQJeHUH 3 IBOX ...
[1, ¢.25-30; 3, ¢c. 255-265; 7, ¢. 272-293]
17. KonneHTpaliiHuM rajibBaHIuHUM €JIEMEHTOM € €JIEMEHT, CKJIaJICHUH 3 JBOX ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
18. B ranpBaHIYHOMY €JIEMEHTI MPOIIeC OKUCIEHHS mpoTikae ...[ 1, c. 272-293; 2, ¢.25-30]
19. JIns ranpBaHIYHOTO €JIEMEHTa EIIEKTPOPYIIiiHA CHJIa BHU3HAYAETHCS 32 PIBHIHHIM
e.p.c. = E; — Ey, ne: [1,¢.25-30; 3, c. 255-265; 7, ¢. 272-293]
20. JInst MiJTHO — IMHKOBOTO efleMeHTa Sko0i—/laHiens enexkTpopylniiiHa cuia JOPIBHIOE:
[1, ¢.25-30; 3, c. 255-265; 7, c. 272-293]
21. ITpu poOOTi KOHIIEHTPALMIHHOTO XIMIYHOTO €IEMEHTA ... 1 ...
[1,¢.25-30; 3, ¢c. 255-265; 7, ¢. 272-293]
22. EneKTpo10M TIOPIBHSHHS B TIOTCHITIOMETPIi € eJIeKTPO/I, MOTEHITIaT SKOTO ...
[1, ¢.25-30; 3, c. 255-265; 7, c. 272-293]
23.ConpoBUI MICTOK B TaJIbBAaHIYHHMX CJICMEHTAX 3allOBHIOETHCS 3a3BUYAl PO3UNHOM
XJIOPUAY KaJlifo, TaK sIK: [1,¢.25-30; 3, ¢. 255-265; 7, ¢. 272-293]
24.Y piBHaHHI HepHcTa, 32 TOMOMOTOI0 SIKOTO PO3PaxOBYETHCS TOTEHIIAT METAICBOTO
CJICKTPO/Ia, 3HAYCHHS TEMIIEPATYPH HaBOJIUTHCS 34 ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
25.Y piBHaHHI HepHcra, 32 10MOMOror0 SIKOTO pO3paxoOBYEThCS MOTEHIIIAl METAIeBOTO
€JIEKTPO/A, U1 KUIbKICHOT XapaKTePUCTUKHU 10HIB METaJlIB BUKOPUCTOBYIOTh 1X:
[1, ¢.25-30; 3, c. 255-265; 7, c. 272-293]
26. YCcTaHOBIThH BIIMOBIAHICTh MK (DOPMYJIOIO COJIi 1 PIBHSHHSAM TPOIECY, IO MPOTIKAE
Ha aHO/[Il IPU €JEKTPOJIi31 ii BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
27.YCTaHOBITH BIAMOBIIHICTD Mik (HOPMYIIO0 COMI 1 MPOAYKTOM, IO YTBOPIOETHCS HA
IHEPTHOMY aHOJIi MPU EJIEKTPOIIi3i il BOJHOTO pO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
28. YcTaHOBITH BIANOBIAHICTh MK (DOPMYJIOIO COJIl 1 PIBHSHHSAM IpPOLECY, IO MPOTIKA€E
Ha KaTo/Il TP €JIEKTPOJIi3i ii BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
29. YCTaHOBITh BIAMOBIIHICTS MK Ha3BOIO PEYOBUHU 1 CTOCOOOM HOTO OTpUMAaHHS.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
30. YcTaHOBITh BIANOBIAHICTH MiXK HA3BOIO PEYOBHHH Ta OCHOBHHUMHU Ta30TMOJiOHUMHU
MIPOYKTaMH €JICKTPOJIi3y HOTO BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
31.5lke 3 HaBeAEHUX TBEPPKEHb HE MOXE OYTH BIJHECEHO [0 XapaKTePHUCTUKU
€JICKTPOXIMIYHOI KOPO3ii ... [1,¢.31-35; 3, ¢. 285-292; 7, c. 554-560]
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32.MinHa raiika HaBepHeHa Ha OONT, BUTOTOBJICHUH 3 3aiiza. Slka 3 mux jaeranen Oyne
pyHHYBATHUCA MPU KOPO3ii Y BOJIOTOMY MOBITPi?
[1,¢.31-35; 3, c. 285-292; 7, ¢. 554-560]
33. SIkmii KOpO3iMHMUI TaTbBaHIYHUNA MIKpOEIEMEHT, BUHUKAE Tpu aTMochepHiil Kopo3ii
BYTJICIIEBOT CTai? [1,c.31-35; 3, c. 285-292; 7, ¢. 554-560]
34.BkaxiTh, B Mapi 3 AKUM METaJIOM 3ali30 Oyje MiagaBaTHCs HAHOIbII 1HTEHCUBHOI
KOpO3ii? [1,¢.31-35; 3, c. 285-292; 7, ¢. 554-560]
35. BubepiTh BU3HAUCHHS, 1110 HAWOIJIBII TMTOBHO PO3KPUBAE 3MICT MOHSATTS «ITOBEPXHEB1
SIBHIIIAY ... [1, c.41-53; 7, c. 305-341]
36. SIk Bimpi3HUTH cIipaBXHil (ICTUHHUI) PO3YMH BiJ KOJIOiTHOTO?
[1, c.41-53; 7, c. 305-341]
37.BubepiTh BH3HAUEHHS, SKE€ HAWOLIBII TIOBHO PO3KPHBAE 3MICT TOHSATTS
«IUCTIEPCHICTBY — IIE ... [1, c.41-53; 7, c. 305-341]
38. SIki o3HaKM HAHOLTBIT XapaKTepHi U 00'€KTIB KOIOIIHOT XiMii?
[1, c.41-53; 7, c. 305-341]
39. BkaxxiTh BJACTUBOCTI HE MPUTAMaHHI I KOJIOITHUX CUCTEM:
[1, c.41-53; 7, c. 305-341]
40.5Ixi i3uKO-XIMiYHI CHCTEMH MAalOTh BJIACTHBOCTI, 0arato B YOMYy CXOXi i3
BJIACTHUBOCTSMH KOJIOITHUX CHUCTEM 3 PIJIKUM JIUCIIEPCITHUM cepeoBUIleM?
[1, c.41-53; 7, c. 305-341]
41. MoJeKyJy TIOBEPXHi KOJIOIIHOTO PO3YHHY BOJIOMIIOTE ...  [1, ¢.67-74; 7, c. 305-341]
42.TloBepxHeBa €HEPTis, KO BOJIOJIIOTH 00'€KTH KOJIOITHOT XiMii, SIBJISIE COOOIO ...
[1, c.67-74; 7, c. 305-341]
43. SIxke BU3HAYEHHS HE BiloOpaskae cyTi (i3MYHOTO MapaMeTpa — «IIOBEPXHEBUU HATATY
[1, c.67-74; 7, c. 305-341]
44, SIxki MeToM OTPUMAHHS KOJIOiITHUX CUCTEM BITHOCITHCS 0 TUCIIEPralliiHuX ... ...
[1, c.49-51; 7, c. 305-341]
45. SIxi MeToAu OTPUMAHHS KOJOiTHUX CUCTEM BITHOCSTHCA 10 KOHACHCAIIMHHUX ... ...
[1, c.49-51; 7, c. 305-341]
46. BcTaHOBITH BiJIMOBIIHICTh HA3BOKO (DI3UKO-XIMIYHOIO CHCTEMOIO Ta KiIacH(iKaIliero 3a
arperaTHUM CTaHOM [1, c.41-51; 7, c. 305-341]
47.Bci MONEKyIsIpHO-KIHETHYHI BIIACTUBOCTI KOJOITHUX CUCTEM € HACIIJIKOM ...
[1, c.54-59; 7, c. 305-341]
48. BCcTaHOBITH BIJMOBIIHICTE MK MOJICKYIISIPHO-KIHETHYHOIO BJIACTHBICTIO KOJIOiTHOT
CHCTEMH Ta CYTTIO IIi€1 BIaCTUBOCTI: [1, c.54-59; 7, c. 305-341]
49. BcTaHOBITH BiJIMTOBIIHICTH M IIPOILIECOM Ta SIBUIIEM, 1110 BiI0YBa€THCS:
[1, c.41-59; 7, c. 305-341]
50.301p OTPUMYIOTH TIAPOJII30M XJIOPHOTO 3aiii3a (0 KUIUIAYOi JUCTUIHOBAHOI BOJM
01ar0Th 1o Kparisax 2% posuuH FeCls, micns AeKiIbKOX XBUJIWH KUMHHS BUXOIUTH
30J1b Y€PBOHO-KOPUYHEBOTO KOJbOPY). IIpu Timpomnizi mpoTikae HAacTymHa peaxiyis:
FeCl; + 3H,0 = {Fe(OH); + 3HCI
Cxknaaith cxemy OyJ0BH MIlIEeTH 1 BKaXITh, SIK1 10HH €:
| — moTeHIiaTyTBOPIOIOYUMH;
Il — mpoTrioHamMu agcopOLIHOTO mapy;

Il — npotuionamu audy3HOTO IMIAPY. [1,c.75-81; 7, c. 305-341]

51. OcHoBHOIO npuunHOI0 yrBopenus [1EI € ... [1, c.75-81; 7, c. 305-341]
52. Iy OynoBy Mae wmirena 30510, OTpUMaHoro npu 3nuBanHi po3unHiB K,SO, 1 BaCl,,
Ko B HauIiKy € BaCl,? [1, c.75-81; 7, c. 305-341]
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53.1lpu 3MmimryBaHHI pO3YMHIB XJOpUAY Oapiro 1 cynbdary HaTpiro (HAIIUIIOK)

YTBOPIOIOTHCS MILIETTH HACTYITHO1 OY/IOBH ... [1, c.75-81; 7, c. 305-341]
54.1lpum 3MimIyBaHHI pO3YMHIB XJOopuAy Oapiro (HaUIMILIOK) 1 cylbdaTy HaTpio
YTBOPIOIOTHCS MILIENTM HACTYITHOT OY/IOBH ... [1,c.75-81; 7, c. 305-341]
55.Tlpu 3mimryBanHi po3uuHiB ¢dochary Hatpiro (HAUIMIIOK) 1 Cynb(hary aatoMiHIIO
YTBOPIOIOTHCS MIIIETTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
56.11Ipu 3mimyBanHi po3unHiB ¢ochary HaTpito i cymbdaTy amoMiHIO (HAIIUIIOK)
YTBOPIOIOTHCS MILIETTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
57.1lpu 3MimyBaHHI pO3YMHIB Cynb(pily Kallilo Ta HITpaTy cpibia (HAIIUIIOK)
YTBOPIOIOTHCS MIIICJTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
58.1lpu 3MmimyBaHHI po34yHMHIB Cynbdiny Kamito (HAIIMIIOK) 1 HITpaty cpibna
YTBOPIOIOTHCS MIIIETTH HACTYITHO1 OY/IOBH ... [1, c.75-81; 7, c. 305-341]
59.1lpu 3mimyBaHHI PO3YMHIB TIAPOKCHUAY HaTpito (HamIuIIoK) i cymbdary wmimi (II)
YTBOPIOIOTHCS MIIICJTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
60.IIpu 3mimryBaHHI pO3YMHIB TiApokcuay HaTpito 1 cynbdary wmigi(Il) (Hammumok)
YTBOPIOIOTHCS MIIIETTH HACTYITHOIT OY/IOBH ... [1, ¢.75-81; 7, c. 305-341]

61. SIxa 3 popmyn BimoOpakae MOHSATTS MOBEPXHEBOI aKTUBHOCTI?
[1, c.67-74; 7, c. 305-341]
62. SIki 3 HaBeIeHNX PEYOBUH (B pa3i BOJHUX PO3YMHIB) BiTHOCATHCS 10 [TAP:
1) C13H,;COONa, 2) Cu(OH),, 3) Al (SOy)s, 4) CsH,,OH?
[1, c.67-74; 7, c. 305-341]
63. SIki 3 HaBeIeHHX PEYOBUH (B pa3i BOJHUX PO3YMHIB) BiTHOCATHCS 10 I[TAP:
1) CH3;00H; 2) AI(OH);; 3) C4H,OH; 4) C4H,COOH?
[1, c.67-74; 7, c. 305-341]
64. SIki 3 HaBeIeHNX PEYOBHH (B pa3i BOAHUX PO34YHMHIB) BigHOCATHCS 10 [1IP:
1) C13H,;,COONa, 2) Cu(OH),, 3) Al,(SOy)s3, 4) CsH1qOH?
[1, c.67-74; 7, c. 305-341]
65. 3a sskux yMOB 1OTpUMYyeThCs npaBuio Jrokmno-Tpayoe? [1, ¢.82-89; 7, c. 305-341]
66. Koarymsiiis KOJOITHUX CUCTEM — II€ TIPOIIEC ... [1, c.82-90; 7, c. 305-341]
67. SIxi BU3HAYEHHS HE BiJIMIOBIAIOTH 3MICTY TOHSITTS «KOATYJISIIis»?
[1, ¢c.82-90; 7, c. 305-341]
68. CriiikicTh AMCIepCIHHOT CUCTEMHM BHU3HAYA€ThCA ii 3[aTHICTIO 30epiratu Mo4YaTKOBY
CTYIiHb JUCIEPCHOCTI YAaCTHMHOK 1 1X PIBHOMIPHUW pPO3MOILT B AUCTIEPCIHHOMY
cepenoBuIlli. Po3pi3HSAIOTh KIHETHYHY 1 arperatuBHy CTIWKOCTi. BkaxiTh OCHOBHIi
YHHHUKY KIHETUYHOT CTIHKOCTI 30J1iB. [1, c.82-90; 7, c. 305-341]
69. KineTnuHa CTiHKICTh 30J1iB — 1€ 3/1aTHICTh KOJIOITHUX YaCTHUHOK ...
[1, c.82-90; 7, c. 305-341]
70. BkaxiTh (hakTopu arperaTUBHOI CTIHKOCTI 30ITiB ... [1, ¢.82-90; 7, c. 305-341]
71. Koarynsiiro 30J110, OTPUMAHOTO MO PEaKIIii:
AINO;anmmory + KI = JAgl + KNOj3, BUKIHMKAIOTS ...
[1, c.82-90; 7, c. 305-341]
72.Ins 3omo Mn(OH), 3 HeraTMBHO 3apsAUKEHUMH KOJOiIHMUMHM YaCTHUHKaAMU
HaMEHIIHI MOpIr KoaryJssiii MaTuMe eJIeKTPOJIT ... [1,c.305-341; 2, c.82-90]
73. BubepiTh BU3HAUCHHS, IO Bi0Opaxye MOHATTS Oiocdepu — 11g ...
[1, c. 105-107; 4, c. 25-65; 13, ¢.22-35]
74.CepenHio KOHIIGHTpAIlF0 XIMIYHHMX €JIEMEHTIB, IO MICTAThCS B 3€MHIA KOpi,

rigpocdepi, 3emii, KOCMIYHUX TUIaX, F€OXIMIYHUX a00 KOCMOXIMIYHHX CHCTEMax
BH3HAYAKOTh ... [1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
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75.3eMHa KOpa MOCTIHHO MIJJA€ETHCS PI3HOTO POAY BIUIMBAM SK €HIOT€HHOTO, TakK i
€K30T'€HHOT'0 XapaKTepy, MPUYOMY PYIIIITHOIO CHIIOK €HAOT€HHHUX MPOLIECIB € ...
[1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
76.5ka ¢pakmiss Tymycy € HaWOiIbIlI arpecMBHOIO, TaKOK IO MAa€ 3AaTHICTH [0
KOMIUIEKCOYTBOPEHHS 3 10HAMH TOJIIBAJICHTHUX METaJliB?
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
7'7.IlpaBuio [N'oapAmIMIITa TOCTYIIOE, IO 130MOP(13M MOMIMBHUMI TUIBKH MI’K 10HAMM ...
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
78. lonnuii moteHmian Kapriemka BU3HAYAIOTh SK BiIHOIICHHS 3apsay 10HA 0 HOTO ...
[1, c. 95-107; 4, c. 78-82; 6, c. 118]
79. BigHOIEHHIO MIOPIYHOTO BUIOOYTKY XIMIYHOTO €JIEMEHTA JI0 HOro KJIapka B 3eMHIH
KOp1 XapaKTepHU3ye Horo ... [1, c. 95-107; 4, c. 78-82; 6, ¢. 112,116,233]
80.3rigHo reoximiunoi kiacudikamii B.M. TlompammMiara XiMiuHI €JIE€MEHTH, IO
YTBOPIOIOTH TIPCHKI MOPOJU 1 MatOTh BUCOKY CIIOPIIHEHICTh O KHCHIO, BITHOCATHCS
J0 ... ... [1, c. 95-107; 4, ¢.71-77]
81. Jlerki XiMi4HI €JIEMEHTH MOIIMPEHI B 3eMHII KOpi OUIbIIIE, Hi’K BaXKKI — 116 TeOXIMITHE
NPaBUJIO BCTAHOBUB ... ... [1, c. 95-107; 4, ¢.71-77]
82.B mexax OioreoximMiuHOi aHOMaslii BCI POCIMHH XapaKTEPHU3YIOTHCS ITiIBUIIICHUM
BMICTOM ... ... [1, c. 95-107; 4, c.71-77]

5.2 TecToBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJILHOI podoTu Mmoayast 3M-I13

1. TlixOepiTh MeTanm Jyisi KaTroja TajlbBaHIYHOTO E€JIEMEHTA, aHOJIOM B SIKOTO € HIKEllb.
EPC oTpumaHoro xiMiqyHOro JpKepesa ctpymy noBuHeH Oyt 6mau3bkum a0 0,6 B.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
2. Jlnst ranbBaHIYHOTO €JIEMEHTA, IKUI Ma€ CXEMY:
(-) Mg [ MgSOy, [|CuSO, | Cu (+),
BHU3HAYTE B KJ[)K eHeprito XIMIYHOT peaKilii, 110 MEPETBOPIOETHCS B €IICKTPUUHY.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
3. BenuuuHa enexTpoJHOro MOTEHLIANY Ui METAJIIEBOTIO €JIEKTPO/Ia PO3PAaXOBYETHCS 3a
PIBHSHHSM: [2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
4. ]Jlns ranpBaHIYHOTO €JEMEHTa EeNEKTPOpYIIiiHA CHJIa BU3HAYAETHCS 3a PIBHIHHIM
AE = E, — Eq, ne: s MiIHO — IMHKOBOTO ejeMeHTa Sko0i-/laHiens enekrpopyriiiHa
cuJjia JIOPIBHIOE: [2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
5. Jlna rampBaHiuHOTO enemMeHTa SIko0i-JlaHienss MOTEHIall MiJHOTO eJIeKTpoaa
Ecy = 0,337 B, a norenmian nuHKOBOTO enekrpoaa Ez, = — 0,763 B. Benuunaa EPC
pH 1IbOMY Oy7ie TOPIBHIOBATH: [2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
6. Cxema rajbBaHIYHOI'O €JIEMEHTA, YTBOPEHOTO0 CTAaHAAPTHUMHU 3aJI3HUM 1 CPIOHUM
eJICKTPOIAMH MOXKe OyTH MpeJICTaBIeHa HACTYITHUM YHHOM:
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
7. Tlpu enekTposi3i BOAHHUX PO3YMHIB SKHX COJIEW Ha aHOJ1 BIAOYBA€TbCS OKUCICHHS
TiJIbKYA MOJIEKYJ BOJIN? [2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
8. BopeHb yTBOPIOETHCS NIPU EIEKTPOIIi31 BOAHOTO PO3UHHY:
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
9. Pozpaxyiite EPC ranbBaHI4YHOTO €JIeMEHTa, CKIaJCHOTO 3 CTaHJAPTHOTO BOJHEBOTO
eJIeKTPOJia 1 CBUHIEBOTO eNeKTpoaa, 3anypeHoro B 0,01 M po3uun PbCl,.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
10. Po3paxyiite cranaaptHy EPC ranbpBaHIgYHOTO €IeMEHTa, B SIKOMY CTPYMOYTBOPIOIOUa
XiMiUHa peakiis nepedirae 3a piBHIHHIM:
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N1+ CuSO, = NlSO4 + Cu.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
11. letans 3po0ieHa 31 ciiiaBy, 10 CKJIaay KOO BXOAMTHh MarHid i1 MapraHenpb. Skuii 3
KOMIIOHEHTIB CIUIaBy OyJe pYyHHYBaTUCS INpU EIEKTPOXIMIYHOI KOpO3ili B Hepiry
yepry? [2,c. 171-178; 3, ¢.285-292; 12, c.44-54]
12.3 meTaniB HaAUOLTBII TPUAATHUMH TSI MPOTEKTOPHOTO 3aXUCTY 3ajli3a € ...
[2, c. 171-178; 3, ¢.285-292; 12, c.44-54]
13.3 Meror 3axuCTy BiJ KOpO3ii IMUHKOBE BUPIO MOKPUIM OJOBOM 1 XpoMoM. Ske
MTOKPHUTTS € aHOJHE 1 sIKe KaTo/iHEe? [2,c. 171-178; 3, ¢.285-292; 12, c.44-54]
14. Enextposii3oM po3urHYy COJl TPUBAJIIEHTHOTO METaly, IpH CUil cTpyMy 3A mpoTsIrom
2 roauH, Ha KaTtoAl Buauiocs 4,18 r merany. Buznaure, axuii 1ie MeTal.
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
15.3HaliaiTe 00'eM BOJHIO, SIKMM BUIAUTMTHCSA MPH MPOMYIICHHI CTPyMY CHJIOI0 B 5 A
IPOTArOM 3,5 TOJUH Yepe3 BOJHUI pO3UMH CipYaHOi KUCIIOTH.

[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
16.TIpu enexTpoti3i OJHIET 3 CIOIYK OJIOBAa CTPYM cujioro B 2,5 A 3a 20 XB. BUIUIMB HA
esnekTpoax meran macoro 0,9 r. Homy mopiBHIOE BAJICHTHICTh 0JIOBA B I[1H CIIOJTYIII.

[2, c. 162-167; 2, ¢.269-277; 12, ¢.33-43]
17. Ckinbku yacy 0yne notrpioHo Ha enekTpodis po3unny KCI npu cumi ctpymy 5 A, mo6
BUIUIATH XJIOp 00'eMom 11,2 11 (H.y.), AKIIO BUX1J 32 CTPyMOM CTaHOBUTH 90%?
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
18. Po3Mipu 4acTUHOK JUCTIEPCHOT (ha3u B KOJOIMHUX CUCTEMaX MAlOTh 3HAUCHHS:
[2, c. 180-183; 12, ¢.56-60]
19.lns oTpuMaHHS KOJIOITHOI CHUCTEMH KOHJCHCAIIMHUM METOJIOM MOXE OyTH

BUKOPHCTaHA HACTYITHA PEaKIis: [2, c. 180-189; 12, ¢.56-60]
20. PiBasiaHs [1606ca i po3paxyHKy BeTW4YuHHU ancopOmii I Ha Mexi moaury piguHa —
ra3 BUTJISa€ HACTYITHUM YHHOM: [1, c. 67-74]
21. Benuuuna aacopOirii I' Mae mo3uTUBHE 3HAYCHHS TIPU: [1, c. 67-74]
22.Y Mineni, sika YTBOPIOETbCS B pe3yibTaTi 3MinryBanHs po3umHiB BaCl, i Na,SO4
(HaIUTUIIIOK), TIOTEHI[1aTyTBOPIOIOYUM € 10H: [2, c. 180-189; 12, ¢.56-63]
23.Y Miuedni, Sika YTBOPIOETbCSI B Pe3yJIbTaTl 3MIIIyBaHHA po34yuHIB AgF (Haamumok) i
KCl, mpoTrioHamMu € i0HH: [2, c. 180-189; 12, ¢.56-63]

24. Minena, mo mae 6ymoBy {m[Agl] nAg” (n —x) NO3; }*" XNO3~, yTBOpIO€ThCS SIKIIO:
[2, c. 180-189; 12, ¢.56-63]
25.Miuena, 1110 yTBOPIOETHCS MpH 3MilTyBaHH1 po3uuHiB NaBr 1 AgF (Hagnuinok), mae

HACTYIHY OpMYyITy: [2, c. 180-189; 12, ¢.56-63]
26.Koarymorouy gito Ha Mmineny {m[AIPO,] nPO,> 3(n-x) Na‘}" xNa', mamamyts
HACTYIIHI 10HU: [2, c. 180-189; 12, ¢.56-63]
27.Koarymoroua giro Ha wmineny {m [AIPO,] nAPF* 3(n — x) CI'}Y** xCI", namanyts
HACTYIIHI 10HU: [2, c. 180-189; 12, ¢.56-63]
28. lns 30m0, mpuroroBanoro 3 posuuHiB H,SO, 1 BaCl, (Hamnmuimok), mMiHiMaabHE
3HAYCHHS [TOPOTra KOaryJysiii MaTUMe eJIeKTPOJIIT: [2, c. 180-189; 12, ¢.56-63]

29. HaiiG1:1p111050 KOAryTIOYO0I0 3/IaTHICTIO MO BiJHOMIEHHIO 0 MilleT!
{m[BaS0,]nSO,* (2n — x)K*}~ xK*
BOJIOJII€ 10H ... [2, c. 180-189; 12, ¢.56-63]
30.301b Fe(OH)3 otpumano 3mimryBanHsaM piBHUX 00'emiB 0,0001H. po3zunny KOH i
0,000151. po3zunny FeClz. Bkaxits hopmyiy minenau 307110.
[2, c. 180-189; 12, ¢.56-63]
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31.B pesynbTari aHamizy IPyHTY peKpealiiiHoi 30HM BHU3HAYCHI CEpelHI KOHIEHTpAIlii
(%) MiKpOEIeMEeHTIB:

MikpoenemMeHT: Ti Cr Mn Co Ni Cu Zn Pb
Cepeni Kon- 0,286 | 0,015 | 0,092 | 0,001 | 0,005 | 0,005 | 0,008 | 0,002
nenTpaii (%)
Busnaure koegimient HakornumueHHs (KH) MikpoenemeHTIB y  IpyHTI
JOCTIPKYBaHOT peKpeaIiifHoOi 30HU. [6, c. 112-123;232-237]
32.3a maHuMu, HaBEeI€HUMH B TaOJINIIL:
CepenH. MakpokomnoneHTH, (%) MikpoenemenTi, (x10° %)
X”r“};;‘fa"‘ Si0, Al,O; Fe,0; CaO MgO/Na,0 K,O' Ti |Mn| Cu  Ni | V | Zr
baceifty 1g51 56 | 47 12 03|06 181242121 14 12 39 353
piuku

po3paxyBatu kiapk konueHrtpanii (KK), kmapk posciroBanns (KP), xoedirieHt

HakormmueHHs MikpoenemeHTiB (KH) 1 ¢opMmyny HakonmudeHHS XIMIYHUX

€JIEMEHTIB B IpyHTax OaceliHy piuku. BusHaure popmyny HaKOMUYEHHS XIMIYHUX
CJIEMEHTIB B IPYHTI PIUKH. [6, c. 112-123;232-237]

33. Po3paxyBatu koedirientn 6iomoriunoro norauHanas KbII; MikpoeiaeMeHTIiB COCHOIO

3a IaHUMH, HaBEJICHUMH B TaOJIHIII:

Bumict MikpoeneMenTiB B cocHi (X107 %)
Ni Co \ Mn Ti

2001 | 11 4,07 1540 75,7

Cu Pb

20,3 10,5
[6, c. 112-123;232-237]
34. Po3paxyBatu O6ioreoximMiuyHy akTUBHICTb cocHH (BXA) Ta ckiacTu psaau 0i0JIOTTYHOTO
MOTJIMHAHHS cocHOIo 3a 3HadeHHsMH KBII;. Po3paxyBatu xoedimieHTH 61070TI9HOTO
nornuHands KBII, cocHOro 1o BITHOIIEHHIO 10 IPYHTY TIMOTETHYHOTO PETIOHY 3a

IaHUMH, HaBE€IEHUMH B TaOJIHI:
Bumict MikpoenemenTiB B cocHi (X107 %)

Mikpoenementu | Ni Co \Y Mn Ti Cu Pb

Bumicr (x10° %) | 20,1 1,1 4,07 1540 75,7 20,3 10,5
PospaxyBatu Oioreoximiuny aktuBHiCTh cocHu (BXA) Tta ckmactu psgu
010JI0T1YHOTO MOTJIMHAHHS MIKPOEJIEMEHTIB COCHOIO 3a OJIep’)KaHUMH 3HAYEHHSIMU

MikpoeneMeHTH
Buicr (x10°° %)

KEI1,.

35. YumM, Ha Bam noriis, € Hoochepa?
36. [Iutanus ckiraxy mMeradiocdepu po3pooIss:
37. 1o ¢i13uKo-XIMIYHMX METOAIB aHali3y, 10 BUKOPUCTOBYIOTH B Oiloreoximii st
BCTAHOBJICHHSI CKJIaJTy KOMITOHEHTIB Oiocdepu BiTHOCSTH:
[1, ¢.95-107; 6, c. 112-123;232-237]
38. flka koHIeHTpallisi 3a0pyJHIOIOYOi PEYOBHHU B JOBKULIl BBAXKAETHCA TPAHUYHO
nonyctumoro (I'IK)?
39. lo cTpykTypu Merabdiocdepu He BXOAUTS:
40. [{o Take mapHUKOBUH ePeKT?
41.XTo0 ¥ KoM BBIB TepMiH «HOOChepa»? CTBOproBaYeM yUeHHs PO Hoocdepy €:
[1, ¢.95-107; 6, c. 112-123;232-237]
[1, ¢.95-107; 6, c. 112-123;232-237]

42. KucnotHi po1i GopMyIOThCs Y pailoHax:
43.3acHOBHUKOM Cy4yacHUX HayK 010reoximii Ta reoximii €:

[1, c.95-107; 6, c. 112-123;232-237]
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[6, c. 112-123;232-237]
[1, ¢.95-107; 6, c. 112-123;232-237]
[1, ¢.95-107; 6, c. 112-123;232-237]

[6, c. 213]

[1, ¢.95-107; 6, c. 112-123;232-237]
[1, ¢.95-107; 6, c. 112-123;232-237]



44.Fe sik O10reHHUN €IEMEHT >KUBOI PEUYOBUHU BIAHOCUTHCS J0:

[1, c.95-107; 6, c. 112-123;232-237]
45. TouKoBI 1 TUISIMUCTI HEKPO3H JIUCTS SIK O101HUKAIlIITHA 03HAKA XapaKTEPU3YIOTh:

46. SIk 6101HAMKATOP He BUKOPHUCTOBYIOTH:

[6, c. 250-253]
[6, . 250-253]

47.BisoK, K MOJIMEPHUM MPOAYKT METa00I113My, MICTUTh MOHOMEPHI JTAaHKH:

48.3a MacmTabHICTIO TEOXIMIUHI O6ap’epH MAPO3IUISIOTH Ha. ..

[6, c. 238-241]

[4, c.82-87; 6, c. 153-155]

5.3 TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJIbHOI po6oTH Moay.as 3M-J1ad2

1. Enextpoximis - ne po3aul (i3MYHOI XiMii, B SKOMY BUBYAIOTHCA 3aKOHOMIPHOCTI

B3a€EMHHX IIEPETBOPEHB!

[5, ¢.24-32]

2. Psn ctangapTHUX €NEKTPOJHUX MOTEHIIIAIB YTBOPIOETHCS MIPH PO3TAyBaHHI ...

[5, ¢.24-32]

3. Hus temmepatypu 298 K piBasaHa HepHcra mpu mepexoai Big HAaTypadbHOTO

jorapudma 10 AECATKOBOTO IIPHIMaE BUTIIA;

Enexrpon — ue:

Bamuc  (-)Cu|CuSOy, 1 M ||CuSOy, 0,1 M |Cu (+) cBiTuuTb, IO IIC:
VY po3umHi €NEKTPONITIB HOCISIMU CTPYMY €

EnexTponpoBiiHICTS - II€ BEIUYHHA, KA ...

O ~NO O

[5, ¢.24-32]
[5, ¢.24-32]
[5, ¢.24-32]
[5, ¢.32-44]
[5, ¢.32-44]

Hpouec BI/IIIiJIeHHH PCUYOBHMHH Ha CJICKTpOOdax, OB’ I3aHUM 3 OKI/ICHO-BiI[HOBHI/IMI/I

peaxuisMHy, sIKi BiJOYBaIOThCSl HA €JEKTPOJax IiJl Yac MPOXOJKEHHS E€JIEKTPUYHOTO

cTpymy, e

[5, ¢.32-44]

9. B enekTpodiTHYHIA BaHHI MICTUTBCS PO3YMH COJIi KympyM Xjopuay. Slka pedoBHHA

oclgaThMe Ha KaTomal?

[5, c.32-44]

10.1lix yac enekTponizy, sKud TpuBaB 1 roj. mpu cuil cTpymy 25 A, Ha KaTojl

BUJIITUBCS MeTan Macoro 30 r. SIkuit MeTan BUIIIUBCS Ha eIEeKTPOIi?

11. BinbIn aKTUBHO KOPOJYE:

12. IIlo BinOyBa€eThCs MPH €NEKTPOXIMIUHINA KOPO3ii 1€ € KOHTAKT METaliB:

[5, ¢.32-44]
[5, ¢.44-53]
[5, ¢.44-53]

13.TIpu enexkTpoxiMiuHIA KOPO3il KOHTAKTYHOUMX METANB 3aii3a Ta Mi/li B KHCIOMY

CepEIOBHIIII:

[5, c.44-53]

14. Jina mMeTtaneBoro moKpUTTS 3aii3a BUKOPUCTOBYIOTh METaJH, 5Kl 110 BIJHOLIEHHIO 0

3aJiza:
15. TIpu my>xeHHi 3ai1i3a HOro BKPUBAIOTh TOHKUM IIIAPOM:
16. KonoigHa yacTrHKA 1i€:
17. OcHOBHY YacTUHY MilIeJIU 3aiMae:
18.T'panyna 1e:
19. Minena Ma€e MoaBIMHUYN €IEKTPOHHUH IIap SKIA MICTHTB:
20. TlonBiitHu# e1EeKTPOHHUH TIIap 11€:
21. Koarynsiiss BUHUKA€E KOJU:
22. Koarynsauis 1e:
23. Jlist eneKTpoiTy 1ie:
24. Pe3ynpTaToM KOaryJisilii €:
25.3a €10 eNeKTPONITY BUHHUKAE:
26. MeTtoxa BU3HaUEHHS HITPUT-10HY:

27.Bu3Ha4NTH, sIKa peaKIlis JSKUTh B OCHOB1 BUSHAUYCHHS HITPUT-10HY:
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[5, ¢.44-53]
[5, c.44-53]
[5, c.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.77-88]
[5, ¢.98-107]
[5, ¢.98-107]



28.11pu BU3HAYECH] HITPUT-I0HY BUKOPHCTOBYIOTH CIIOJNYKH SIKI CHPUSIOTH YTBOPEHHIO B

3abapBIIeHI MOJIEKYJIi 3B'S3KiB: [5, ¢.98-107]
29. HiTpuTH BU3HAYAIOTH 3: [5, ¢.98-107]
30. KoHIieHTpaIlifo HITpUT-10HA BU3HAYAIOTH 3. [5, ¢.98-107]
31.3aranbHy TBEpHICTh BOAM BU3HAYAIOTh TNPSIMUM TUTPYBAaHHSIM CTaHIAPTHUM
PO3YHHOM TPWIOHY b y IpUCYTHOCTI 1IHIUKATOpA: [5, ¢.108-113]
32. Jl;ist BU3HAYCHHS 3aTaJIbHOT TBEPIOCTI BOJIU BUKOPUCTOBYIOTh: [5, ¢.108-113]
33.Vkazatu, skuii OydepHHM pO3YMH  BHKOPHCTOBYIOTH TP  IPOBEACHHI
KOMILIEKCOHOMETPHYHOTO THTPYBAHHS Ta Bu3HaueHi Ca’': [5, ¢.108-113]
34. KinbkicHuit BMict Mg?*-ioHa BH3HAYAIOTH METOLOM: [5, ¢.108-113]
35. Vkazaru, skuii OydepHHN pO3YMH BUKOPUCTOBYIOTH NPH IMPOBEACHHI BU3HAYCHHS
3arajbHO1 TBEPJOCTI BOJAM TUTPYBAHHSIM: [5, ¢.108-113]

5.4 TecToBi 3aBIaHHA 10 icIUTY

1. MeraneBuM €IeKTPOIOM Ha3UBAETHCH ... [1, c.11-23; 3, c. 255-265; 7, c. 272-293]
2. CrapmapTHHUM €JEKTPOAHMM TMOTeHIianoM E° mig  MeraneBoro enexkrpoja
HAa3UBAECTHCA: [1, c.11-13; 3, ¢c. 255-265; 7, ¢. 272-293]
3. BenunuuHa enekTpoIHOro MOTEHIaNy AJIs METAJIEBOI0 €JIeKTPOia pO3PaxOBYEThCA 3a
PIBHSHHSIM: [1,c.11-23; 3, ¢c. 255-265; 7, c. 272-293]
4. BenwunHa eNEeKTPOJHOTO MOTEHINATY IS €EKTPOAA JPYTOTO POIY 3AICKHUTh:
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
5. ExcnepuMeHTanbHO BUMIpSTHA BETMYMHA €JIEKTPOHOTO MOTEHIlIATY TIOKa3ye:
[1,c.11-23; 3, c. 255-265; 7, c. 272-293]
6. Ilorenmian E, Bu3HAUyBaHOTO €NEKTPOAA MOPIBHIOE BUMIPSHOI Pi3HHUII MOTEHITIATIB
E, — E; = AE, K110 1i0ro BeJIM4YMHA ... [1,c.11-23; 3, ¢c. 255-265; 7, c. 272-293]
7. IlpyuunHa BUHUKHEHHS AUQY31HOrO MOTEHI1ady HOJIATAE B ...
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
8. T'anbBaHIYHI €JIEMEHTH — IIE: [1,¢.25-30; 3, ¢c. 255-265; 7, c. 272-293]
9. XiMIYHUM TalbBaHIYHUM €JIEMEHTOM € €JIEMEHT, CKJIaJeHHUI 3 JBOX ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
10. KoHrneHTpariiHuM rajbpBaHiqHAM €JICMEHTOM € €JIEMEHT, CKJIaJICHUH 3 JBOX ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
11. B rajgpBaHIYHOMY €JIEMEHTI MPOIIeC OKUCIEHHS mpoTikae ...[1, ¢. 272-293; 2, ¢.25-30]
12. JIng ranbBaHIYHOTO €JIEMEHTa EJIEKTPOpYIIiiiHa cuja BU3HAYAETHCS 3a PIBHSIHHIM
e.p.c. = E; — Ey, ne: [1, c.25-30; 3, c. 255-265; 7, c. 272-293]
13. /It MigHO — MMHKOBOTO eneMeHTa SIko6i—/laHiens enexkTpopyIniiiHa cuia JOpiBHIOE:
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
14. EnexTpoaoM MOpiBHSHHS B MOTEHIIIOMETPIl € €IeKTPOI, TOTEHIIIall SKOTO ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
15. ConmboBHII MICTOK B TalbBaHIYHUX €JIEMEHTaX 3allOBHIOETHCS 3a3BHUYAll PO3UYMHOM
XJIOPUY Kalito, TaK sK: [1, c.25-30; 3, c. 255-265; 7, c. 272-293]
16.V piBusanni HepHera, 32 1OMIOMOTOI0 SIKOTO PO3PAaXxOBYETHCS MOTEHINA METAIEBOTO
eNIeKTPOJa, /Ui KUTbKICHOT XapaKTePUCTUKH 10HIB METaJIiB BUKOPUCTOBYIOTD iX:
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
17.YcraHoBiTh BiMOBIAHICTE MK (YOPMYIIOIO COJi 1 PIBHAHHSAM MPOIIECY, L0 MPOTIKae
Ha aHO/I MPH EJIEKTPOJIi31 i1 BOZHOTO PO3UYHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
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18. YcraHoBITh BIANOBIIHICTH MK (DOPMYIIOIO COJII 1 MPOAYKTOM, IO YTBOPIOETHCS HA
1HEpTHOMY aHOJI1 TIPH €JIEKTPOJIi31 ii BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, ¢. 293-304]
19. YcTaHOBITH BIAMOBIMHICT MK HA3BOIO PEUYOBHHU Ta OCHOBHUMH Ta30IOAIOHUMH
MIPOJIYKTaMH €JICKTPOJIi3y HOTO BOJHOTO PO3UUHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
20.5lke 3 HaBeJAeHUX TBEPKCHh HE MOXXE OYyTH BITHECEHO /O XapaKTEPUCTUKH
CJIEKTPOXIMIYHOI KOPO3ii ... [1,c.31-35; 3, c. 285-292; 7, c. 554-560]
21. Slkuit KOpo3iMHMI TalbBaHIYHUN MIKPOEIEMEHT, BUHUKAE TIPpH aTMOCEepHiid KOpo3ii
BYTJICIIEBOT CTAJIi? [1,¢.31-35; 3, c. 285-292; 7, c. 554-560]
22.BxaxiTh, B mapi 3 SKUM METajoM 3aji30 Oyze mijgaBaTHCS HaWOiIbII iHTEHCUBHOI
KOpo3ii? [1,c.31-35; 3, c. 285-292; 7, c. 554-560]
23. Sk BiApI3HUTH CTIpaBXHIN (ICTUHHUN) PO3YHH B KOJOITHOTO?
[1, c.41-53; 7, c. 305-341]
24.BulbepiTh BHU3HAYCHHSA, sKE HAWOUIBII TMOBHO PO3KPHBAE 3MICT IOHSATTS
«IUCTIEPCHICTBY — IIE ... [1, c.41-53; 7, c. 305-341]
25. SIki o3HaKM HAHOLTBII XapaKTepHi it 00'€KTiB KOJIOITHOT XiMii?
[1, c.41-53; 7, c. 305-341]
26. MoJieKy/Iu TIOBEpXHi KOJIOIZHOTO PO3YMHY BOJOJIOTE ... [1, ¢.67-74; 7, c. 305-341]
27.1loBepxHeBa €HEPTisl, SKOI BOJOMIIOTH 00'€KTH KOJIOIAHOT XiMii, IBJISIE€ COOOIO ...
[1, c.67-74; 7, c. 305-341]
28. SIki MmeToIM OTpUMaHHSI KOJIOiITHUX CUCTEM BITHOCITHCS 0 TUCTICPrallifHuX ... ...
[1, c.49-51; 7, c. 305-341]
29. SIxi MeToIM OTPUMAHHS KOJIOITHUX CHCTEM BIJTHOCATHCS 0 KOHJCHCAI[IHHUX ... ...
[1, c.49-51; 7, c. 305-341]
30. BcTtaHOBITH BIAMOBIIHICTh HA3BOKO (Di3UKO-XIMIYHOIO CHCTEMOIO Ta KiIacuQiKaIli€ero 3a
arperaTHAUM CTaHOM [1, c.41-51; 7, c. 305-341]
31. Bci MoeKyIsIpHO-KIHETUYHI BIIACTUBOCT1 KOJIOITHUX CUCTEM € HACTIJIKOM ...
[1, ¢.54-59; 7, c. 305-341]
32.BcTaHOBITh BIAMOBIAHICTE MIK MOJICKYJIIPHO-KIHETUYHOKO BJIACTHBICTIO KOJIOiTHOT
CHCTEMH Ta CYTTIO Ili€1 BIaCTUBOCTI: [1, c.54-59; 7, c. 305-341]
33.30/1b OTPUMYIOTH TIAPOJII30M XJIOPHOTO 3aiii3a (0 KUIUIAYOi JUCTUIHOBAHOI BOJHM
JOTar0Th 1Mo Kparisax 2% posunH FeCls, micis AeKiTbKOX XBWJIMH KUIIIHHS BUXOJIUTH
30J1b Y€PBOHO-KOPUYHEBOTO KOJBbOPY). IIpu Timpomnizi mpoTikae HAacTymHa peaxiyis:
FeCl; + 3H,0 = \Fe(OH); + 3HCI
CknamiTe cxemy OyJ0BH Ml 1 BKaXITh, K1 10HH €:

| — morenmianyrBoprotounmu; |l — npoTuionamu agcopOItiitHOroO Mapy;
Il — npotuionamu audy3HOTO 1MIAPY. [1, c.75-81; 7, c. 305-341]
34. OcHoBHOIO npuurHOIO yrBopeHus [1EI € ... [1, c.75-81; 7, c. 305-341]
35.1Ipu 3mimyBaHHI PO3YHMHIB TiAPOKCHAY HaTpito (Haanmumiok) i cynbdary mimi (1)
YTBOPIOIOTHLCS MIIIEJTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
36.1Ipu 3MmilmryBaHHI pO34YMHIB Tigpokcuay HaTpito 1 cyiabdary wmigi(Il) (Haamumok)
YTBOPIOIOTHCS MIIEJIM HACTYITHOT OYJIOBH ... [1, c.75-81; 7, c. 305-341]

37. SIxa 3 popmyn BimoOpakae MOHATTS MOBEPXHEBOI aKTUBHOCTI?
[1, c.67-74; 7, c. 305-341]
38. SIki 3 HaBeJleHUX pPeYOBHH (B pa3i BOAHUX PO3YMHIB) BiiHOCATHCA A0 [TAP:
1) C13H,7COONa, 2) Cu(OH),, 3) Aly(SO,)3, 4) CsH,OH?
[1, c.67-74; 7, c. 305-341]
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39. SIki 3 HaBeEHNX PEYOBHH (B pa3i BOAHUX pPO34YHHIB) BigHOCATHCA A0 T1IP:
1) C13H,7COONa, 2) Cu(OH),, 3) Aly(SOy)s, 4) CsH1cOH?
[1, c.67-74; 7, c. 305-341]
40.3a aKkuX yMOB JOTPpUMYEThCs npaBuio Jlrokno-Tpayoe? [1, ¢.82-89; 7, c. 305-341]
41. Koarymsiist KOJIOiTHUX CHCTEM — I1e TIPOIIEC ... [1, ¢.82-90; 7, c. 305-341]
42. SIki BU3HAYCHHS HE BIAMOBIAAIOTH 3MICTY TOHATTS «KOATYJISIIIs»?
[1, ¢.82-90; 7, c. 305-341]
43. CTIKICTh TUCTIEPCIMHOI CHCTEMHM BH3HAYA€THCS i1 37aTHICTIO 30epiratu Mmo4aTKOBY
CTYMIHb JUCIEPCHOCTI YAaCTHHOK 1 iX PIBHOMIPHUN pO3MOIII B JUCIEPCIHHOMY
cepeoBuIll. Po3pi3HAIOTH KIHETUYHY 1 arperatuBHY CTIMKOCTI. BKaxkiTh OCHOBHI
YMHHUKHA KIHETUYHOT CTIMKOCTI 30JTiB. [1, c.82-90; 7, c. 305-341]
44, KigeT4HAa CTIHKICTB 30J1IB — 1€ 3/IaTHICTh KOJOIAHUX YACTHUHOK ...
[1, ¢c.82-90; 7, c. 305-341]

45. BkaxiTh (haKTOpH arperaTUBHOI CTIHKOCTI 30ITiB ... [1, ¢.82-90; 7, c. 305-341]
46.Ins 3om0 Mn(OH), 3 HeraTuBHO 3apsKEHUMH KOJOITHUMU YaCTUHKAMHU
HalMEHIIUH MMOPIT KOaryJsiii MaTUME eJIEKTPOTIT ... [1, c. 305-341; 2, ¢.82-90]

47.BubepiTh BU3HAYEHHS, 110 BJ0OOpa)xKye MOHATTS O6iocdepu — 1€ ...
[1, c. 105-107; 4, c. 25-65; 13, ¢.22-35]
48.CepenHio KOHIICHTpAIlII0 XIMIYHMX €JIEMEHTIB, IO MICTIThCA B 3E€MHIH Kopi,
rigpocdepi, 3emili, KOCMIYHUX TijlaX, TE€OXIMIYHMX a00 KOCMOXIMIYHHMX CHCTEMaXx
BU3HAYAIOTH ... [1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
49.3emMHa KOpa MOCTIHHO MiJTAETHCSA PI3HOTO POJY BIUTMBAM SK €HJIOTCHHOTO, TaK i
€K30T€HHOT'O XapaKTepy, MPUUOMY PYIIIITHOIO CHIIOK €HAOTC€HHHUX MPOLIECIB € ...
[1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
50.4ka ¢pakiis rymycy € HaWOIIbII arpeCUBHOIO, TAaKOK IO Ma€ 3JaTHICTh [0
KOMIUIEKCOYTBOPEHHS 3 10HaAMHU TOJIIBAJICHTHUX METalliB?
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
51. [IpaBuio [NoapamMiITa TOCTYIMIOE, IO 130MOP(13M MOXIMBHUM TUTBKH MK 10HAMM ...
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
52. lonnuii moteHmian Kapriemka BU3HAYAIOTh SK BIIHOIIEHHS 3apsiay 10Ha JI0 HOTO ...
[1, c. 95-107; 4, c. 78-82; 6, c. 118]
53. BifHOIIEHHIO MIOPIYHOTO BUAOOYTKY XIMIYHOTO €JIEeMEHTa 10 HOTo KJapKa B 3€MHIi
KOP1 XapakTepu3ye Horo ... [1, c. 95-107; 4, c. 78-82; 6, ¢. 112,116,233]
54.3rigao reoximiunoi kiacudikamii B.M. TlompammMinra XiMidHI €JE€MEHTH, IO
YTBOPIOIOTH TPCHKI MOPOJU 1 MatOTh BUCOKY CIIOPIAHEHICTh O KUCHIO, BITHOCSTHCS
70 ... ... [1, c. 95-107; 4, ¢.71-77]
55. Jlerki XiMi4Hi €IEMEHTH TOLITUPEHI B 3¢MHII KOp1 OUIbIIE, Hi’K BaXKKI — 11€ TEOXIMIUHE
NPaBUJIO BCTAHOBUB ... ... [1, c. 95-107; 4, ¢.71-77]
56.B mexax OloreoxiMiuHOI aHOMaJii BCl POCIMHHU XapaKTEPU3YIOThCS MIJBULICHUM
BMICTOM ... ... [1, c. 95-107; 4, ¢.71-77]

27



~

10.

11.

12.

13.

6 JITEPATYPA AJiIsI BUBYUEHHSA JUCHUIIJITHUA
Ocnoena nimepamypa

Kocrtik B. B. Ximis 3 ocHoBamu 01oreoximii. Yactuna II : korcmext nekmiii. Oneca :
«TEC», 2010. 110 c.

URL.: http://eprints.library.odeku.edu.ua/id/eprint/912

Kocrik B. B., Codponkor O. H. 36ipHuK 3aaau 13 3araiabHOi XiMii : HaBYaJIbHUU
nocionuk. Ogeca : TEC, 2018. 262 c.

URL.: http://eprints.library.odeku.edu.ua/id/eprint/762

I'epacumenko I'. 1. Ximis. Ilpaktuunuii kypc : HaB4yaibHMH mociOHMK. Opneca :
«TEC», 2009. 304 c.

URL.: http://eprints.library.odeku.edu.ua/id/eprint/673

®denopona I'.B. bioreoximis : HaBuansHuii nmocionuk. Oxeca: TEC, 2015. — 284 c.
URL.: http://eprints.library.odeku.edu.ua/id/eprint/915/

[Henemina C. 1. 30ipHUK METOAWYHUX BKa3IBOK JI0 JIabOpaTOPHUX poOOIT
I cemectp 3 aucHUIUIIHM «XiMiSs 3 OCHOBaMH OiOreoXimii» JUIsl CTYACHTIB
I xypcy. Cremiansnocti: 101  «Ekonoris», 183 «TexHonorii 3axucty
HaBKOJIMIIHBOTO cepenoBumay». Oxneca : OAEKY, 2018. 134 c.

URL.: http://eprints.library.odeku.edu.ua/id/eprint/345

®enopona I'. B. Ilpaktukym 3 Gioreoximii JIsl €KOJIOTIB | HaBYAIBHUN MOCIOHHK.
Kuis : KHT, 2007. 286 c.

Jlooamkoea nimepamypa

['muuka H. JI. O6mas xumus : yaeoroe mocooue. M. : KHOPVYC, 2011. 752 c.
®enopora I'. B. Tnymaunuii cioBHUK 3 Oioreoximii aist ekosoriB. KuiB : LleHtp
yuboBoi niteparypu, 2013 p. 864 c.

URL: http://eprints.library.odeku.edu.ua/id/eprint/859

MitpsicoBa O. Il. 3aranpHa ximis. Ximisi TOBKULIS : HaB4YaibHUN mociOHuK. K. :
Bunasuuuuii nim «IIpodecionany, 2009. 336 c.

MitpsicoBa O. I1. XimMiuHi OCHOBM €KOJIOTii : HaBYaibHHUI NociOHUK. KuiB; Ipmins :
BT® «Ilepyn», 1999. 192 c.

Kononcekuit O. [. @i3uuHa 1 KOJIOiHa XiMis : TAPYYHUK - 2-€ BU., AoII. 1 Burp. K.
: Lentp yuboBoi mitepatypu, 2009. 311 c.

I'epacumenko I'. 1. Enextpoximis. KomoigHo-aucnepcHi cucteMu : 301pHUK
METOJIMYHUX BKa31BOK JI0 JIAOOPATOPHUX POOIT 3 INUCHHUILIIHU «XiMis 3 OCHOBaMHU
Oioreoximii» mis cryaeHtiB | kypcy nenHoi ¢opmu HaBuyaHHs. Opneca : OJIEKY,
2010. 72 c.

URL: http://eprints.library.odeku.edu.ua/id/eprint/3221

besyrnosa O. C., OpnoB 1. C. buoreoxumus : y4eOHUK Al CTYJEHTOB BBICIIMX
yueOHbIX 3aBeneHunil. PoctoB-Ha-/lony: «®enukcy, 2000. 320 c.

28


http://eprints.library.odeku.edu.ua/id/eprint/912
http://eprints.library.odeku.edu.ua/id/eprint/762
http://eprints.library.odeku.edu.ua/id/eprint/673
http://eprints.library.odeku.edu.ua/id/eprint/915/
http://eprints.library.odeku.edu.ua/id/eprint/345
http://eprints.library.odeku.edu.ua/id/eprint/859
http://eprints.library.odeku.edu.ua/id/eprint/3221

