MIHICTEPCTBO OCBITU I HAYKU YKPATHUA
OjiecpKuii ep)KaBHUM €KOJIOTIYHUHM YHIBEPCUTET

3ATBEP/DKEHO
Ha 3aCilaHHI rpyny 3a0e3neyeHHs

cneniansHocTi 101 Exosoris
Bin«7S» COF 2022 poky

npotokon Ne 7
['onoBa rpynu W Yyraii A. B.

Y3I'OJPKEHO
JlexaH (qupexTop)

IIPUPOJI00XO ¥0 (HaKyIbTETY
E !% Yyraii A. B.

(nassa (akyabTery, npi3BMiIe, iHilliaam)

CUJIVIABYC

HABYAJIbHOI AUCLIUIUIIHH

XIMIsI 3 OCHOBAMH BIOT'EOXIMII 11

(Ha3Ba HaBYAJILHOT JUCIMILTIHM)
101 Exonoris

(umdp Ta Ha3Ba CMELiATLHOCTI)
EKOJ’[OI"iH, OXOpOHa HABKOJIMIITHBOTO CEPENOBHUIIIA TA 30aj1aHCOBaHe

IIPUPOAOKOPUCTYBAHHS
(Ha3Ba OCBITHLOT NPOrPamMM)
GaxasaBp 3a04Ha (qUcTaHIiiHA)
(piBeHb BHILOT OCBITH) (popma HaByaHHS)
11 5/150 iCITUT
(pik HaBYAHH) (cemecTp HaB4aHHS) (kimskicts kpeautiB EKTC/roaun) ((popma KOHTPO.TIO)

Ximii HaBKOJUIIHBOTO CepeIOBUILA

(xadenpa)

Opneca, 2022 p.



ABtopu:_CodponkoB O. H., 3aB. kad., AOKTOp TeXHIYHHUX HayK, mpodecop
kadbeapu xiMii HABKOJIUIITHEOTO CEPETOBHUIIA

(npi3BHLIe, iHILIATH, TOCa A, HAYKOBHUI CTYIIHb, BYCHA 3BAHHS)
Yokan JI.O., crapmmii Bukiagad kadeapu XiMii HABKOJIUIIHBOIO
CepCaAOBHIIIA

(npi3BHLIe, iHILIATH, IOCaqa, HAYKOBUI CTYIIHb, BYCHA 3BAHHS)
[ToTouna pepakiis po3rJITHYyTa Ha 3acijiaHdl Kadeapu XiMii HaBKOJIHMIITHHOTO
cepenoBuia Big «15» cepnus 2022 poky, npotokoi Nel

Buxnamau: jgexmiiinmii moaviab — Yokag JI. O., crapmmi BHKiIagay kKadeapu
X1M11 HaBKOJIMIIIHEOT'O CEPEIOBUIIA

(BHI HABYAILHOTO 3aHATTA: MPI3BUILE, iHIIiaIH, TOCaaa, HAYKOBHUI CTYIIiHE, BUCHE 3BAaHHS)
npakTuuauii Mmoavab — Yokan JI. O., crapmuii BUKIamad kadbeapu
XiM11 HABKOJIMIITHEOTO CEPETOBUIIIA

(BHI HABYAILHOTO 3aHATTA: MPI3BUILE, iHIIiaIH, TOCaaa, HAYKOBHUI CTYIIiHE, BUCHE 3BAaHHS)
Jadoparopuuid MoayJjab — Yokan JI. O., crapmmii BUKIaga4d Kadeapu
X1Mi1i HABKOJIMIIHBOT'O CEPEAOBHIIA

(BHI HABUAILHOTO 3aHATTA: MPI3BUILE, 1HIMIANH, TI0CaIa, HAYKOBUH CTYIIiHb, BUCHA 3BAHHS)

Pentensent: I'epacumoB O.l., 3aBimyBau kadeapu 3arajgbHOl Ta TEOPETHUYHOIL
(13UKH, JOKTOP TEXHIYHUX HAVK, Ipodecop

( mpi3BHIE, iHIIIaNH, TOCaaa, HAYKOBUH CTYIIiHB, BUCHE 3BAaHHSA)

[lepenik monepeaHix peaaKiii

: . : X Jlata HaOyTTS
[Ip13BHIIa Ta 1HII1aIU aBTOP1B Hara, Ne mpotokoiry CMHHOCTI
Codponkor O.H., Bacunsea M.I'. 3.02.2021 15.02.2021

ITIporokoi Ne 7




1. OMUC HABYAJBHOI JUCLUATIIITHA

Mera - (opmyBaHHS HayKOBOTO CBITOIVISIAY MaillOyTHBOTO (axiBIs
€KO0JIOra;
- 3a0e3MeUYeHHs OCHOB €KOJIOTIYHHMX 3HaHb, SKI HEOOXIIH1 i
30epeXeHHsI IPUPOJHOTO CEPEOBUILA;
- BHM3HAQUEHHs palllOHAJIbHOI Ta OE3MEYHOi MOBEJIHKM B YCIX
rajgy3six BUPOOHMIITBA, KYJIbTypU, HAYKH Ta B IOBCSKICHHOMY
JKUTTI,;
- YCBIAOMJIEHHS poii  XiMii Yy  BHUpIIMIEHHI  CUPOBHUHHHX,
€HEPreTUYHMUX, XapuyOBUX, MEIUYHMX Ta EKOJOTIYHUX IpodiieM
JIO/ICTBA.
KomnerentHicte | K18 3partHicTh 10 KPUTHUYHOTO OCMMCIEHHS OCHOBHUX TEOPIH,
METO/IIB Ta MPUHIIMIIIB IPUPOJHUYUX HAYK
3aTHICTh 10 KPUTHYHOTO OCMUCIIEHHS OCHOBHHX TEOpii, METOAIB
Ta MPUHIMIIB NPUPOJHUYUX HAYK.
Pesynbrar P182 3nanHs QyHOaMeHTanbHUX 3aKOHIB, $KI YIOPABIAIOTH
HaBYaHHS 010XIMIYHOIO ISUTHHICTIO JKUBHX ICTOT B Oiocdepi.

ba3oBi 3HaHHSA

1. OxuCHO-BIJTHOBHI MPOIIECH.

2. EnmextpoximiuHi MpoIleCH, TaJdbBaHIUHI E€JIEMEHTH, €JIEKTPOITi3,

KOpO3is METAJIIB Y TOMY YHCIIi 010KOPO3is.

Krnacudikariist Koa0iqTHO-TUCIIEPCHUX CUCTEM.

OnTuyH1, €IEKTPO-KIHETUYHI BIIACTUBOCT1 KOJIOi/IiB.

bynosa Miten Ta KoaryJsiiisi KOJOITHIUX CUCTEM.

[ToHATTS, 3aKOHHM, TMPHUHIIMIIA Ta 3aKOHOMIPHOCTI Oloreoximii,

METOJIA Ta METOJIOJIOT1sI HAYKH.

7. Crpykrypa Oiochepu 3a M.b. BaccoeBuuem, OynoBa
KOMIIOHEHTIB, BIACTUBOCTI 1 ocoOimBocTi Oiochepu, ii
CHepreTuKa.

8. Buam kuBOT pEUYOBHHM, CHPUHHATTS TMPUPOIU SIK €HOCTI
OpraHiuHOl 1 MiHEPaJbHOI PEUOBUHU; (PYHKIIIT KUBOT PEUOBUHU ,
11 XapaKTEpUCTUKHU.

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

10. VsaBaenns npo kiapk, 610QiabHICTh Ta KoeiIieHT 610JI0T1YHOTO
MOTJIMHAHHS;

11. Kmacudikamis  XIMIYHUX  €JIEeMEHTIB;  AcQIIUTHUX  Ta
HaJUTUIIKOBUX enemeHTiB 3a O.€. depcmanom; mpolecu
Mirpanii XIMIYHMX €JIEMEHTIB, IXHIX 130TOIIB 1 CIIOJYK; THIIIB Ta
MOKA3HUKIB Mirpailii, pojb MeXaHI4YHOro (axTopa Ta OKHUCHO-
B1JIHOBHUX PEaKI[iii B MIrpaiiHux mpoiiecax.

12. CyTHicTh TeoXiMiYHHX Oap’epiB Ta iX MOKa3HHKIB;, KOJOOOIrH
010reHHUX €JIEMEHTIB Ta CIIOJIYK.

13. Knacudixariist XiMiqHUX 3a0pyIHIOBAaYiB JOBKIJLIS.

14.OcHoBu  0iOreoxiMigyHOrO pallOHyBaHHS, aHOMallli BMICTY
XIMIYHUX €JIEMEHTIB y IPYHTI, BOJaX Ta POCIMHHOCTI MEBHUX
TEpPUTOpiH, BUHUKHEHHS OIOT€OXIMIYHMX TPOBIHIIN Ta
BIIMOBITHUX 1M €HIEMIHN.

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

o0k ow




16.

VsBICHHS TIpO OCHOBHI Teocdepu TUIAaHETH, Meaocdepy,
atMocdepy, riapochepy (THIU TPUPOTHUX BOJ, KiIacH]iKallito
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 pIBHOBAr” 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. Po3paxoByBaTu MeBHY KiJIbKICTh PEYOBUHU MPHU EIEKTPOIi3i.

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:
NH3, no6pus 3 BMmictom NO ,, NO3.

12. OBonOAiHHS KiTBKICHUM OITIHIOBAaHHSIM BMICTY €JIEMEHTIB Ta iX
CIIOJIYK Ha KJIAQpKOBOMY PiBHI.

13.KnacudikyBaTd  BYIJICBOAHI, BHKOPHCTOBYBATH  IIpaBWJa
mikHapoaHoi cuctremu I[UPAC; BcraHoBmoBatd (opmyiu
OpPTraHiYHUX CIOJIYK 3a X Ha3BaMH.

14.OuintoBatu  3a0pynHeHHs jgoBkumis 3a BenuunHow [JIK,
CKJIa/JaTh XIMIYHI PIBHSHHS pI3HOMAHITHUX MEPETBOPEHb Y
JIOBKUJIJI1, B TOMY 4HCIIi crioiyk KapOony.

bazosi HaBuuku | 1. OTpumaHHS HaBUYOK NMpU poOOTi 3 1a0OpaTOPHUMH TPUITIATAMH,
XIMIYHUMH ~ pEaKTUBAMH, TOCYIOM Ta  (Pi3UKO-XIMIYHOIO
amapaTyporo.

2. Bectu po3paxyHKH XiIMIYHOI KIHETHKHU Ta PIBHOBAry.

3. KopucrtyBanHs nisi TpakTUYHUX 3aBJaHb PSIOM HANpyrH
MeETaJiB.

4. OBojonmiTM  HAaBUYKAMH  JIOCHIDKCHHS  €JIEKTPOXIMIYHUX
MpOIeCiB; BECTH HEOOXITHI pO3paxyHKH TpU TMPOTIKaHHI
€JIEKTPOXIMIYHUX MpOLecaXx.

5. KiacugikyBaTu nucnepcHi CUCTEMH.

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

7. KnacudikyBaTu pedyoBHHM IKMBOi, KOCHOI HOpUpOAH 1

po3mi3HaBaTH 3a0py[HIOBaul 3a KjJacaMHU TMPIOPUTETHOCTI 1
HeOe3MeKkn, a TaKoXX BHM3HAYaTH CTYMiHb HEOE3NeKH yMOB
HABKOJIMIITHBOTO CEpPEZOBUIA Ta PO3BUTKY aHOMANIId 4H
HEraTUBHUX 010T€OXIMIYHUX SIBUII] 3a JIOTIOMOTOI0
0101HAMKATOPIB HA MAKPOCKOMIYHOMY DIiBHI.




[Tos’s13aui «XiMis 3 ocHOBaMu O1oreoximii [»

cuiutadycu

ITonepenns
JTUCIIMILTIHA

Hacrynna
IUCIUIIIHA

Kinekicts roaun | JIekmii — 2 roauHu;

JlaGopaTtopHi 3aHATTS — 4 TOIUHMU;
Koncynprartiii — 8 roaus;
CamocriitHa poboTa ctyaeHTiB — 136 roauH.

2. MPOTPAMA HABYAJIBHOI JUCIUILJITHHA

2.1. Jlekuiiinuii MoayJib

Kon

HazBa MOAYJIA Ta TEM

KinpkicTh roaux

AynurtopHi ‘ CPC

HacTanoBHA JIeKIis

2

3M-JI3

Enexrpoximis
[TonssTTst mpo enekTponHi noteHiianu. CraHgapTHUN
BOJHEBUI eNeKTpo. Pan Hanpyru merarnis.
BusHaueHHs eNeKTpOAHUX TOTEHIaniB. PiBHAHHS
Hepucra. EnekrpopymriitHa cuia Ta i BUMiIprOBaHHS.
XiMIYHI JpKepella eJeKTpUYHOi eHeprii. ['ampBaHivHI
eneMeHTd. Kiacugikaiis enekTpoXiMiuHHUX MPOLECIB.
[IpobnemMu BoaHEBOI eHepreTUKH. llanwBHI eleMEHTH.
EnexTpoxiMivHi 9yHHUKH (TaTYHUKH ).
Enexrtpomni3 enextpoditiB. [locniqoBHICTh €TEKTPOTHUX
mpolieciB Ha aHol Ta kKarojl. 3akonu dapanes. Buxin
32 TOKOM.
Kopo3is MeranmiB Ta cmiaBiB. MeToau 3axuCTy Bif
kopo3ii. OCHOBHI TuUMM KoOpo3ii. XiMiyHa KOPO3isl.
Enextpokoposis. biokoposis. EnexTpoximMiuamii 3aXucT,
3axuCHI MOKpUTTS. [HTiOiTOpH KOPO3il Ta aKTUBATOpPHU
KOpO3ii.

KonoinHno-nucnepcHi cucreMu
3araibHa XapaKTEpPUCTUKAa JUCHEPCHUX CHUCTEM, iX
ocobomuBocti. Knacudikamis. Crnocodu oTpuMaHHS
JVICTIEPCHHUX CHCTEM.
[ToBepxueBa enepris. [loBepxueBuii Hatar. Kaminsphi
spuma. 3akoH Jlarumraca. IloBepxHeBa aKTHBHICTS.
[ToBepxHEBO-aKTUBHI Ta MOBEPXHEBO-1HAKTUBHI
peuoBunu. IlpaBuno [roxno-Tpaybe. 3mouyBaHHS.
KpaiioBuii KyT.
OnTuyHi  BIACTHBOCTI  TETEPOTCHHUX  CHCTEM.
PoscitoBanns cBitia. 3akoH Penes. [TornuHanus cBiTia.
3akon JlamGepra-byrepa-bepa.
AncopOuiss Ha moBepxHI posmnofiny ¢da3. Bennunna




ancopOuii. PiBusanas ['166ca. PiBHsaHsS @peliHaiixa Ta
Jleurmiopa. BuOipkoBa Ta o00OMiHHa ancopOmis 3
PO3YMHIB €JIEKTPOJIITIB.

10. EnextpokinetnyHi sBuma. [lonBifHWA eNEeKTPUIHHIA
map Ha Mexi posmnonaury ¢a3. Enektpuuna OymoBa
KOJOiMHMX 4acTUHOK. Minenu. Enektpodopes Ta
enektpoocmoc.  Koarynsuisa. IlpaBuna  koaryssmii.
[TpaBumno 3naunocTti ymeie-I"api.

OcHoBH bioreoximii

1. Bioreoximis sik Hayka: 00’€KT BUBUEHHS, 3ajadi, MiCIe
B CHUCTEMI NPHUPOJO3HABUMX HayK, 3B 30K 3 IH.
HayKkamH. 3akoHH, Oioreoximii. Pons Bepuancekoro B.1.
B CTAHOBJICHHI Ta PO3BUTKY O10reoximii.

2. Konmermis  6iocepu; ormsm 11 BIACTUBOCTEH;
KoMroHeHTH  Oiochepu. Eneprermka  Giocdepu.
KoHmemniist )knBoi pedoBUHH 1 O10KOCHUX cHUCTeM. THrm
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 HAUIMIIKOBI elleMeHTH 3a (depcMaHOM.
KoedirienT 610JI0T1YHOTO MOTIIMHAHHS.

4. Knacudikamiss BumiB wMirpamii. IlokasHuku wirparii
pI3HUX BHJIIB (MOKa3HUK MEXaHIYHOI Mirparii, HOHHU
noTteHmian Kaptiemka, eHepreTuuHi Koe]illieHTH).
['eoximiuHi Gap’epu: YTBOPEHHS, BIIOMI Kiacu]ikarii,
OCHOBHI1 TTOKa3HUKH.

5. Komoo6iru 6ioreHHux eaeMeHTiB. TeXHOreHHa Mirpartis
1 TexHo(dinpHicTh. TexHoreHHI (HaKTOpU MOPYIIEHHS
OPUPOJHUX  KOJO0OOIriB. TexHOreHHl aHomamii B
6iocdepi.

6. Kapbon B Oiocdepi. Opraniuna peuyoBUHA SIK
reoxiMiyHuil akymynsTop. Knacudikauiss opraHiyHuX
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  PEYOBHUHU 1
OiomoniMepu. BrnuB 3a0pynHIOIOYMX PEYOBHH Ha
oioty. Jlxepena 3a0pyAHIOBa4iB JOBK1JLJIA.
Knacudikaris Ta XapaKTepUCTUKA Cy4JacHUX
3a0pyJqHIOBAaYiB JOBKIUIA, HACHIIKA 3a0pyJAHCHHS.
OcHoBu Oioingukanii. ['eochepu 3emHOI Kopu 1
Oiochepu. @izuko-xiMiyHI Tpouecu B aTMmocdepi,
rigpocdepi (ckian MOBEPXHEBUX BOJ, TBEPIICTh BOIH
Ta ii BuaM, kiacudikailii Box).




ITinroToBKAa 10 TECTOBOr0 KOHTPOJIbHOI0 3aBIaAHHS 5
iaroroBka g0 icnurty 20
Pa3zom: 2 68

Koncynprartii: ct. Buki. Yokan Jlapuca OnekcanapiBHa, BiBTOpok, 14.30-16.00.

2.2 [IpakTHYHUH MOAYJIb (MIPAKTHYHI 3aHATTH)

KinpkicTh roauH

Kon HasBa monyns ta Tem Ayuropi | CPC
1. TanbpBaHIYHI €IEMEHTH. 4
Psan cramgapTHUX eJIEKTPOJAHMX TOTEHIAIiB. XIMidHI
mporiecdk  mpu  poOOTI  rajabBaHIYHUX  €JIEMEHTIB.

Po3paxyHOK eleKTpOpYIIMIBHOI CHJIM TajJbBaHIYHOTO

CJICMCHTA.

2. EnexTpoJii3 po34uHiB Ta PO3ILJIABIB €JEKTPOJIITIB. 4
[TocmimoBHICT, TpOIIECIB HA aHOAI Ta KaTOAl TIpH

enekTpoiizi. Po3paxyHOK BHIAUIEHOI TPH  €IEKTPOi3i

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

Qdapanes.

3. Kopo3is 4
Koposis wmeranmiB Ta cmiiaBiB, KOHTakTHa KOpO3is.

Atmocdepna kopo3sis. Enexkrpokoposis. MeToan 3axucrty

BiJT KOpO3ii.

3M-II3 | 4. [ducnepcHi CUCTEMH. 4

Knacudikariss aucmepcHHX CHCTEM, iX OCOOJIHBOCTI.
OnTHuYHI BIaCTUBOCTI.
5. Bbynosa wminenu. 4
Enextpodopes ta enekrpoocmoc. Koarymsiis KomoigHUX
cuctem. [IpaBuna xoarysmsiii
6. IlpaBuna HomeHkgatypu IUPAC ByIJIEBOAHIB YCiX 4
KJIaciB  Ta  CKJIAJaHHA  CTPYKTYpHUX  (opMyI
BYTJICBO/IHIB.
7. Po3paxyHKOBI 3aja4i 3a PIBHAHHSAM XIMIYHOI peakiiii 4
BU3HAYEHHS TPOJYKTIB ab0 peareHTiB; BU3HAYCHHS
cTyneHsd okucHeHHa KapOoHy B  pi3HOMaHITHUX
OpTraHIYHUX CTHOJTyKaX.
IlinroToBKa /10 TECTOBOI0 KOHTPOJIbHOI0 3aBJaAHHSA 8)
Pa3zom: 0 33

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




2.3 J1aGopaTopHuii MOIYJIb

Kon Hazpa Moy ta Tem KinbkicTh rogun
AynuTopHi | CPC
II cemecTp
Jlaboparopna po6ota Ne8 «I"anbpBaHiuHi 4
€JIEMEHTH
JlabopaTopra po6ota Ne9 «EnekTposi3 coneii» 4
JlabopaTtopna po6ota Nel0 «Koposist meTamiB» 4
JlabopaTopHa podora Nell «BuroroBiaeHHS 30J1iB 2 5
pi3HMMH MeToJaMH. byoBa mirenn
JlabopaTopna po6ota Nel2 «Koarymsiiis 307118 4
CJIEKTPOJIITAMMY
3M-JIab2 | JlaGopaTopua po6ota Nel3 «BusHaueHHS 4

OloreHHHX 3a0pyaHEHB HITpaAT- Ta HITPUT-10HIB y
BOJIi (DOTOKOJIOPUMETPHUYHUM METOIOMY

JlabopaTopHa po6ota Neld «BuzHaueHHs 2 5
TBEPAOCTI MPUPOJAHHUX BOJ (KapOOHATHA, 3arajibHa,
HEKapOOHATHA)»
ITinroToBKa 10 TECTOBOr0o KOHTPOJIbHOIO 5
3aBIAHHA

Pa3zom: 4 35

[Tix gac cecii cTy/IeHTH BUKOHYIOTh J1abopaTtopHi poboTtu Ne 4, 7.

[lepenik mabopatopiii:

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

2. Ilepenik maboparopHoro obiiagHaHHs Ta jJabopatopiil: XimiyHa J1aboparopis Mae
1abopaTopHi CTOJIU, BUTSOKHI madu, TUCTUIATOP, TEXHOXIMIYHI Ta aHAIITUYHI TEPE3U.
[lepenik 1aboOpaTopHOro MOCYAYy Ta XIMIYHHUX PEAKTUBIB, II0 BUKOPUCTOBYIOTH IPHU
BUKOHAHHI KOXHOi J1abopaTOpHOi poOOTH 3a3HAYEHUH Yy METOJMYHHMX BKa3iBKax JUJIs
1abopaTopHUX POOIT.

Koncynprarnii: cr. Buki. Yokan Jlapuca OnekcanapiBHa, BiBTOpok, 14.30-16.00.

2.4  CamocrTiiina po0oTa cTyJAeHTa Ta KOHTPOJIbHI 3aX0au

Kon ‘ KinpkicTs Crpox
3aBnanHs Ha CPC Ta KOHTPOJIbHI 3aX011 TOIUH
MOTYJIS CPC MIPOBEICHHS
II cemecTp
e [linroroBka 10 JIEKLIWHNUX 3aHATH 43 JlucTomas -
M-I | ® HasBa koHTpOIBHOTO 3aX01y KBiTeHs 2022-
(060B’s13k0BHUI): TecToBa KOHTPOJIbHA 2023 pp
pobota o 3M-JI3 5 ’
e [liaroToBKa 10 MPAKTUYHUX 3aHSITh 28 JTucToman -
M-I | HasBa KOHTpOIBHOTO 3aX01y KBiTeHE 2002-
(060B’s13k0BHUI): TecToBa KOHTPOJIbHA 2023 pp
pobota o 3M-I13 5 ’




e [liaroroBka 10 1a0OpaTOPHUX 3aHATH 30 Jlucromap -

3M-Jla62 | © T1a3Ba KOHTPOJBLHOTO 3aX01y KBiTeHb 2022-
(060B’a3K0BHIA): TecTOBa KOHTPOJILHA S 2023 pp.
pobora g0 3M-J1a62

Icniut 20
‘ Pa3zom: 136

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

Jlns cryneHTiB 3a0uHOi ()OpMU HaBUAaHHS BHKOHAHHS MOJYJIIB BHKOHYETHCS Y

cucTtemi
E-HaBYaHHS HACTYITHUM YHHOM:

— 31HCHITH BXi 3a nmocwianaam http://dpt21s.odeku.edu.ua/login/;

— BBeAITH cBil storin (Username) ta maposs (Password);

— JaJTi HaTUCHITh HA €KPaHi CUHIO KHOMKY «L.0g iny» (yBifTH/BXix);

— micis uboro o0epiTh «Ximist 3 ocHoBamu Gioreoximii I1»;

— BHKOHAWTEe HEOOXiIHI 3aBJaHHS 3 BHKOPHCTaHHS cuUcTeMH E-HaBuaHHS, sKi

CTOCYIOTBCS TJAaHOTO MOJTYJISI.

3.1. Meroauka mnpoBeIeHHsI Ta ONIHIOBAHHS KOHTPOJBLHOI0 JEKIiiiHOro
3axoay 3M-JI3.

JUis CTyJneHTIB IUCTaHLIMHOI (POPMU HABYAHHS TEOPETUUYHHMM MaTepiajl MOIYJIIO
3M-JI3 MICTUTh CTPYKTYPOBAHUI €IEKTPOHHUI KOHCIEKT JIEKIii 1 MOro omaHyBaHHS
OITIHIOETHCS Yepe3 BIIMOBIJII HA KOHTPOJIbHI TecToBl nutaHHsa. Tect 3M-JI3 ckinamgaeTses
3 40 uTaHb, KOXKHA MPaBUIIbHA BIJAMOBIAb OIiHIOETECSA B 1 O6an. CymapHa MakcUMalbHa
ominka 40 OamiB. 3aans YHUKHEHHS CHUTyallll XaOTWUYHOrO MIAOMPaHHA MPaBUIbHUX
BIJINMOBI1/IeH, KUTBKICTh MOKIIMBHX CIIPOO 0OMEKeHa JBOMA.

OOGOB’A3KOBO BpPaxOBYEThCS CBOEYACHICTh BHUKOHAHHS CTYACHTOM Trpadiky
HaBYabHOTO Tmporecy. Cyma OTpUMaHHUX OaiiB CKIQJA€Tbcs 3 CYMH BHUKOHAaHUX
CBOEYACHO KOHTPOJIIOIOYHX 3aXO/IIB.

3.2. Meroanka NpoOBeIeHHS TAa OWIHIOBAHHS NPAKTHYHOI0 KOHTPOJHLHOIO
3axony — 3M-II3.

KonTpons 3a omaHyBaHHSM NPAKTHYHOTO 3MICTOBHOTO Moaynwo — 3M-I13
MIPOBOMTHCS 32 JIOIOMOTOI0 TECTYBaHHS (TecTOBOI KOHTposibHOI pobotn — TKP). Tect
OCHOBHOTO TpakTuyHOro Kypcy — 3M-II3 cknamaerbcs 3 25 nuTaHb, KOXKHA MPaBUIIbHA
BIIMOB1Jb OLIHIOETRHCS B 1 Oas. 3arajipHa oIiHKa 25 0alis.

3.3. Meroauka npoBeIeHHSI Ta OIHIOBAHHS JA0GOPATOPHHX NPAKTHYHHX
KOHTPOJIbHMX 3ax04iB — 3M-JI1a02.

OmnanyBanHs MarepianiB jgabopartopHux poOiT Ne8-14 y cuctemi e-HaBYaHHA
3NIHCHIOETHCS Yepe3 BUKOHAHHS CTYJACHTAaMHU TECTOBUX 3aBJIaHb JI0 KOKHOI poOOTH, SKi
CKJIQJIAal0ThCS 3 5 MUTaHb JI0 KOXKHOI TEMU Ta OIIHIOITHCA: po6oTH Ne8-14 — o 2 Ganu 3a
KOHUI TecT, Ne7 — 3 6anu, ycboro 15 Gaitis.

Kontpons 3a omnanyBaHHSM 3HaHb, BMiHb Ta HaBHYOK 3IHCHIOETbCA depe3
BUKOpUCTaHHs TectoBoro 3aBaaHHs (TKP) micng ompamtoBaHHS caMOCTIHO BCIX
naboparopHux poOiT, TOOTO 3MmicroBHOro monayiawo 3M-JIa62 (npeacrasieno 20


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

TECTOBUX MUTaHb, /I KOXKHA MPaBWIbHA BiIMOBIAHL OMiHIOETHCS B 0,5 OamiB).

ITix gac cecii cTyAeHTH 3a04YHOI (qUCTaHIIHOT) (OpMH HABUYAHHS BUKOHYIOTH Y
naboparopii JIP Nell, 14. 3a BuUKOHaHHS HapaxOBYEThCS IO S5 OalliB 32 KOXKHY poOOTY
(BUKOHaHHS Ta 3aXUCT JabopaTopHoi pobotu - 3JIP, ycHe onutyBaHHs - YO, pilieHHsS
3aBJaHb Ta 3a7a4 OISl TOIIKHU 1111 HarjIsA0M BukiIagada — P3, K3).

Bci Buau oriHOBaHHS JICKIIMHOI Ta MPAKTUYHOI YaCTHH AMCIUIUIIHU «XIMis 3
ocHoBaMH Oioreoximii II» mns CTyneHTIB IUMCTAaHUINAHOI (POPMU HABYaHHS 3BENEHI Y
TaOIULIO:

KonTpoabumii 3axij KinbkicTh 0aJiB
3M-JI3 (TKP) 40
3M-I13 (TKP) 25
3M-JIa62 (TKP) 10
Bukonanus naboparopaux pooit mig dac cecii (3JIP, YO, P3, K3) 10
BukonaHHs TecTiB 0 1a00paTOPHUX POOIT y CHCTEMI e-HaBYaHHS 15
3aranom 100

3.4. Meroauka NpoBeIeHHs TA OMIHIOBAHHS iCHTY

CTyZIeHT BBaXXa€TbCs JNOMYIIEHUM JIO0 MiJICYMKOBOTO KOHTPOJIIO (iCIIUTY), SIKIIO
BiH BYaCHO BHMKOHaB BCi BHJH pOOIT, TiepeadadeHi MporpamMor0 JUCHUILTIHA «XiMis 3
ocHoBaMH Oioreoximii 1I» 1 HaOpaB 3a MOIYJIBHOIO CUCTEMOIO CyMY OalliB HE MEHIIIE HIXK
50% (30 6aiB) Bij MAKCHMAIIEHO MOYIIUBOT 33 IPAKTUYHY YaCTUHY.

Ex3amMeHaliitHi O11€TH CKJIaJeH1 Y BUTJISAAl TECTOBUX 3aBJIaHb 3aKPUTOTO TUITY, SIKi
noTpeOyIoTh  BiJl CTyJACGHTa BHOOpPY TPAaBWIBHUX  BIAMOBIIEH 3  JEKLIBKOX,
3alpONOHOBAHMX Yy 3allMTaHHl. 3amuTaHHA (OPMYIOTbCS IO BChOMY HEPENIKY
chopMOBaHUX y HaBUAJbHIM AUCITUILIIHI 3HAHb (B MEpIIy yepry 0a30BOi KOMIIOHEHTH).
KinpkicTh 3amuTaHb y KOXXKHOMY eK3aMeHalliiHoMy Oimeri — 20, KOXHHH 3 SIKHX
OIIIHIOEThCS B S5 OamiB. 3aranbHa €K3aMEHAIlliiHA OIlIHKAa €KBIBaJEHTHA BIJCOTKY
NpaBWIBHUX BIAMOBIAEH 13 3arajibHOro 0OCITy MHUTaHb €K3aMeHAI[IHHOTO OliJeTy.
MakcuMasbHa OIiHKAa 3a BHKOHAHHS €K3aMEHAIIHOT KOHTPOJIBHOI poOOTH JOPIBHIOE
100 6anam.

3aranpHa KUIbKICHA OIlIHKA 3 JUCHUIUIIHA € YCEPEeIHEHOI MDK KIJIbKICHOIO
OITIHKOIO TTOTOYHHMX KOHTPOJIIOIOYUX 3aXOJIB Ta KUIbKICHOI OIIHKOI KOHTPOJIOIYOTO
3axony (icruTy).

4. PEKOMEHJIALIT 0 CAMOCTIVHOI POBOTH CTYJAEHTIB

4.1. 3M-J3 «Eaekrpoximis. Kosoigna ximis»
4.1.1. IloByaHHs 010 BUKOHaHHA 3M-JI3

HeoOxigHO micisi BHUBYEHHS TEOPETHYHOIO Martepialy KOXKHOI TeMH, s
MIEPEBIPKU 3aCBOEHHS iX 3MicTy (0a30BMX 3HAaHbB), NaTH BIAMOBiNI HA 3amUTaHHS IS
camorepeBipku. st mOrInMOIeHOro CaMOCTIHHOTO BHBYCHHSI JUCIUIUIIHU HEOOXiTHO
cKopHcTatucs Jiteparyporo (ocHoBHOMO [1, 3, 4] Ta nomarkoBoto [7-13]), nepenik sikoi
HaBeJICHUN HIDKYE.

10




4.1.2. TluTaHHA JJIS caMonepeBipKM CTY/AeHTIB micjisi BuB4YeHHst 3M-JI3

=

SIki pe4oBUHM BiTHOCATHCS J0 NPOBiAHUKIB 1-r0 poaa; 2-ro poaa?

Ha yomy 3acHOBaHMH NPUHIUAN POOOTH XiMIYHUX raJIbBAHIYHUX €JIeMeHTIiB?

3. Ha 4yomy 3acHoBaHMii NPUHUMI POOOTH KOHUEHTPAUIHHMX TraJbBaHIYHUX

eJleMeHTiB?

Ha yomy 3acHOBaHMH NPUHIUAI POOOTH NAJTMBHUX €JIeMEHTIB?

IIlo Ha3MBA€THCH CTAHAAPTHUM €JIEKTPOAHUM noreHuiagom E° niasi MmeTajeBoro

ejexkTpoaa?

SIk BU3HAYUTH MOTEHIIAJ OKPEeMOro ejieKTpoaa?

SIKi TUIIM €NEKTPOAIB BU 3HA€TE?

Sxi BU 3HA€TE €JIEKTPOIU NOPIBHIHHS?

IHosicuith piBHsAHHS HepHcTa 1 BH3HAYEHHSI €JEKTPOAHUX NOTEHUIATIB Yy

rajbBaHIYHOMY eJIeMEeHTi.

10. 1o Take ejeKTPOJIi3?

11. SAxnii npouec Bin0yBaeThCsl HA AHOI Ta AKMI — HA KaTOAi MPHU eJeKTpo.ai3i? Axi
3apsiid MalOTh aHOJ Ta KaToa?

12.Yum Bigpi3HSAETBCA TPOIEC EIEKTPOTI3y BOJHOTO PO3YMHY EIEKTPOJITY BiA
€JIEKTPOJII3y PO3ILIABY EJIEKTPOIITY?

13. HaBeaiTh ¢opMy/1I0BaHHA 3aKOHIB ejiekTpoJidy (®Papages) Ta HacCJHiaKiB 3
HBOT0.

14. Yomy nopiBHioe crana Dapajes Ta sIK 3aJICKUATH 11 3HaYEHHS Big yacy?

15. Bkaxith po3mipHICTB cTanoi dapases.

16. IlosicHITH, 10 TaKe eNIEKTPOXIMIYHUNA €KBIBAJICHT.

17.Po36epiTh cxeMy MpOIECIB Ta MOSICHITH, L0 BiAOYBA€EThCS HA EJIEKTPOAAX MpPH
SJICKTPOJIi31 BOAHOTO PO3YHMHY XJIOPUAY HATPIIO 3 IHEPTHUM aHOJIOM.

18.Po30epiTh cxemy MpoOIECiB Ta TOSACHITH, IO BiMOYBA€ThCS HA EIEKTPOAAX IPH
€JICKTPOJI131 BOAHOTO PO3UUHY CYNIb(aTy Kaabllil0 3 IHEPTHUM aHOJIOM.

19. fxi aHO I HA3WBAKOTh IHEPTHUMHU, a K1 AKTUBHUMU ?

20. o Take kopo3is metaniB? SIki BUaAH KOpO3ii BU 3HaeTe?

21. SIki icHyIOTH MeTO/IU 3aXUCTYy MeTAaJiB BiJl KOpo3ii?

22. 5Iki xopo3iiiHi npouecu BiTHOCATHLCS /10 eJIeKTPOXiMidHOT KOPO3ii?

23. 5Iki icHy0OTH XiMiuHi ciocoOu 3aXHUCTy MeTaJliB Bil KOpo3ii?

24. SIxi pe4OBHHH BiTHOCATHCS 10 AKTHUBATOPIB KOPO3ii?

25. 1110 Take NPOTEKTOPHMI 3aXUCT MeTAJIB BiJl KOpPO3ii?

26.B YoMy cyTHicTh 3acTocyBaHHs iHri0iTOpiB? SIKi peyoBUHU BUKOPUCTOBYHOTH B
SIKOCTI iHri0iTOPIiB?

27.51xkuii mpouec Ha3MBaOTh BOAHEBOKW aenoJsipu3anicio? Ha sxomy esiekrponi
Bif0yBaerncs?

28.5Ikmii mpouec HA3MBaKOTh KUCHEBOK JenoJsipu3anico? Ha sxomy enexrtponi
BinOyBaeTbca?

29.11lo Ha3uBa€THCSl AUCHEPCHOK CUCTEMOIO, THCHEPCHOI (a3oro, aucnepciiiHuM
cepenoBuiiem?

30. Aki o3HaKM XapaKTepHi AJsl IUCIIEPCHUX cUCTEeM?

31. YuM MOSICHIOETHCS TEPMOJAMHAMIYHA HECTIMKICTh TUCTIEPCHUX CUCTEM?

32.Yum BiApI3HAIOTHCA J10QOOH1 CUCTEMH Bif J10(DITbHUX?

33. SIki ymoBHM HeoOXiAHI 1J151 yTBOPEHHS IMCIIEPCHUX (KOJIOIIHUX) cucTem?

34.Binx 4oro 3aj1e:kuTh cepeaHiil KBaIpaTUYHUI 3CYB YACTMHOK NMPHU OPOYHiBCHbKOMY

no
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PYXOBIi?

35.3a sIKMM 3aKOHOM PpO3NOALIAITLCH KOJOIIHI YACTHHKH MO BHMCOTI wIapy
AHCIIEPCHOI CHCTEMHU?

36.Y YoMy BUSIBJISIETHCA 0COOJIUBICTH MOBEPXHEBOI0 MIAPY HA Me:Xi po3aiay ¢ga3?

37. 1o Take agcopOuin? Y AKUX OAMHUUAX BUMIPIOETbCA agcopouin?

38. SIki peyoBMHM HA3UBAIOTh NOBepXHeBO-akTUBHUMHU ([TAP)?

39. SIki ocob1uBoCTi Oyn0BHM MoJiekyJ [TAP?

40. Ha3BiTh OCHOBHI ITOJIO’KEHHSI MOHOMOJIEKYJISIPHOT aICOPOIIii.

41.111o Take i30Tepma aacopoOrii?

42. SIknii 3 ioHIB eJIeKTPOJIITY aIcCOPOY€ETHCS HA TBEPAii MOBepXHi?

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

44. sIki ABUIIIA HA3MBAKOTHCS €JIEKTPOKIHETUYHUMU?

45. HaBeniTh NpUKIAAN MPAKTUYHOTO BUKOPUCTAHHS IIUX SIBUIIL.

46. SIky OynoBy Ma€ noABiiiHUI eJleKTPUYHUIA mIap minesan?

47.YuM Biapi3HAITHCHA NOBEPXHEBUIA i eJIeKTPOKiHeTUYHMI noTeHuiaamn?

48. TlosicHiTH 0CO0JMBOCTI pyXy MilleJin mpu ejekTpodopesi.

49. Ha3BiTh OCHOBHY NPUYUHY arperaTuBHOI CTilikocTi rigpododHux 30.1iB.

50. 1o Take koaryJsauis i Aki pakTopH ii BUKJINMKAOTH?

51. SIxmii 3 iOHIB eJIEKTPOJIITa BUKJIUKAE KOATYJISIIIO, i fIK 1le OB 'SA3aHO i3 3apsiaoM
ioHiB?

52.Yu € B3aeMO3B'SI30K MiX IOPOTOM KOAryJsIlii i JI€I0 €IEKTPOJIiTa, MO0 BUKIHKAE
KOaryJsiito?

53.5Ik  3MIHIOIOTBCS  TIOBEPXHEBUH 1  CJIEKTPOKIHETUYHHN  IMOTEHIIAd  TIpH
KOHIICHTpaLIHIN 1 HeHTpami3auiiHii Koaryasiii?

54. sSIxkmii cTaH 30110 HA3UBAETHCS i30€TeKTPUIHUM ?

55. SIke mpakTHUYHE 3aCTOCYBAHHS KOATYJIsIiHHUX nMpoueciB?

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

57. SlkuM BUMOram 3a TBEepAICTIO Ma€ BiANOBIIATH NMUTHA Boaa?

58. SAki icHyIOTh CTAaHAAPTH SIKOCTI 32 XIMiYHUM CKJIQJIOM NUTHOI Bon?

59. fAki icHyloTH BUMOI'M I MiHepaJizauii NuTHOI Boau?

60. [IpucyTHicTh IKUX HOHIB Y BO/i 3yMOBJIIOIOTH ii 3arajibHy TBepaicTh?

61. YoMy TBepy BOy HE MOXKHA 3aCTOCOBYBATH JJ1sl oTpuMaHHs napu Ha TEC?

62. Slkuit MeToT TOM'SIKIIICHHS BOJIM HA3WBAIOTh TepMidHUM? HamuimiTe XiMivHI peakiii,
10 POTIKAIOTh MPHU 3M’SIKIICHHI BOJU ITUM METOJIOM.

63. fIke 3HAYEHHS] MAIOTH HITPOTeH Ta HOr0 CNOJYKH JJISl (KUTTEAISVIBHOCTI pocjuH?

64.Y BurIsii AKMX CIOJIYK Nepe0yBa€ HITPOreH y NPpUPOAHUX BOJAX?

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

66. B yomy npuuuHa eBTpodikaiii NpUPOIHUX BOAOIIM?

67.B YoMy CYyTHiCTh TOKCHYHOCTI CIOJIYK HiTpOreny?

68. Illo 00ymoBJto€ Oioreoximiunuii mukJy (BI'XI) mirpaunii xiMmiuyHux ejieMeHTIB Ha
3emuni?

69. flka AiJIbLHICTH JIOJMHA NPU3BOAUTH 10 HeraTUBHOTO BILTUBY Ha BI'XI]?

70. Ha ckinbKu mpoCTATaeThes 3eMHa aTMocdepa 1 Ha sIKiil BiJICTaHi BiJ 3¢MHOI MMOBEPXHI
3ocepemkeHo 10 90% Bciei macu atmMochepu?

71. SIxa poJasb atmocgepuoro CO,?

72. 51xa poJib 030HOBOTO IAPY?

73. llepeaiuuTh XiMiuHi CIIOJTYKH, SIKi AKTUBHO PYIHYIOTH 030HOBMI HIap.

74. o Take «poToxXiMiYHUNA CMOT»?
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75.11lo o6ymosioe mocTittHicTh BMicTy CO; B atMochepi?

76. SIki peakiii MPUBOJATH 10 TOSIBU TUMUYACOBOI (1[0 YCYBAETHCS) KOPCTKOCTI BOAH?
77.1lepeiuyuTh OCHOBHI zKepeJsia 3a0pyaAHeHH JiTocepu.

78. B yomy moJsirae cydacHe po3yminns 6iocepu 3emai?

79. o caix po3ymiTu mix ekoJiorizamieo BUpOOHUUTBA?

80. o Take ionnuii norenuiaa Kapriaenxa?

81. 1o BinoOpaskye noHATTs 6iochepu?

4.2 3M-I13 «Po3paxyHKH 3 e1eKTPOXiMiD»
4.2.1 TloBuyaHHs moa0 BUKoHaHHsA 3M-I13

[licns BWBYEHHS TeM JaHOTO MOMAYJII0 Tpeda BIANMOBICTM HA THATAHHS IS
CaMOINEPEBIPKH  CTYJIEHTIB, HEOOXIJTHO KOPUCTYBATUCh KOHCIEKTOM JIEKI[iH Ta
MPaKTUYHUX 3aHITh, BAKOPUCTOBYBATH OCHOBHY [2, 3] Ta nogaTkoBy [ 7-13] mitepaTypy.

4.2.2 TlutanHs Ajas camonepeBipKH cTyaeHTIiB micias BuBuyeHnss 3M-I13

1. Hanumits ejexkTpoxiMiuHi pIiBHAHHA peakuiil, mo Big0yBawTbcA Ha

eJIeKTPOJAaX raJibBAaHIYHOIO eJIEMEHTY, IKHIl Ma€ cxeMy:

() Mg| Mg*" | KCI || Cu*" |Cu (+)
BusHauTe aHoA Ta KaToA HHOI0 rajbBaHiqyHOro ejementy. Ha sxomy enexrponi
BiI0yBa€THCA MpoLec OKUCHEHHS, 2 HA IKOMY IIpolec BiIHOBJIEHHHA?

2. Kopucryw4yuchr Ta0aume0 CTAaHIAPTHUX OKHUCHO-BiIHOBHHX MNOTEeHUiaiB

CKJIaJiTh rajbBaHiuHuii ejemenT 3 EPC, piBnorwo 1,2 B. HaBenits cxemy uboro

ejiemeHTy. HanmuuuiTh piBHSIHHA peakuii, {0 BiI0YBa€THCHA B IbOMY €JIEMEHTI.

SIki TN €JIEKTPO/IIB BU 3HAETE?

SIki BU 3Ha€TE €AEKTPOIU NOPIBHIHHS?

5. Ckuagith cxeMH rajibBaHIiYHUX eJIeMEHTIB Ha OCHOBI peakiriii:

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

Hanumite piBassHHa HepHcra s nmx  ejeMeHTiB. BH3HAYMTH BeJIHYHHY

KOHCTAHTH PiBHOBAarv UMX peakiii.

6. VY skoMy HanpsMi NPOTIKATUME PEaKI(isl B €JIE€MEHTI:

(9Ni| Ni** || Sn** |Sn(+),
SIKIIO: aNi?* = 1 mompxa~ - aSn~t = 1x10"° MmompXxa ?

7. HanumiTe piBHAHHA HamiBpeakuiii, 1o Big0yBawTbCA y JYKHOMY Kaomiil-

HiKe1e6oMy aKyMYJIATOPI pH iioro po0oTi i 3apsaui.

Hanuumits piBHsiHHSA HepHceTa 1J1M JTIy2KHOTO CPIOHO-UUHK06020 AKYMYJIAATOPA.

9. Po30epiTh cxemy mnpoueciB Ta NOSICHITH, 10 BiI0yBa€TbCsl NMPHU eJEKTPOJI3i
BOJHMX PO3YHHIB: XJIOPHAY HATPiIO; CYJb(ATy KAJIbLiI0; HITPATY MJIIOMOyMY.
10. OumHkoBaHe i JyJKeHe 3ai3H1 BiJipa BUKOPUCTOBYIOTH AJisi 30epiraHHs Boau. ke
BiJIpO BHACIIJOK KOPO3ii MpHiiie B HEMpPUIATHICTh paHime? Y BiANOBiAI HABEHITH

CXEMHU KOPO31MHUX MPOIECIB i PIBHAHHS peaKiiil.

11. ina moainmeHHs 30BHIIIHbOIO BUIVIALY i 3aXMCTYy BiJg KOpo3ii 3a71i30 3a3BH4ai
NOKPUBAKOTh IHMHKOM, OJIOBOM, XPOMOM, KaJaMieM, HikejJeM. SIke NMOKpHUTTSH
HAWOLIbII HAAIMHO 3aXMIIa€E 3aJ1i30 Bix Kopo3ii? Po3micTiTh MeTa/m B MOPSAAKY
yOyBaHHsl 3aXMCHOro egexkry. i KOKHOI 3 map CKJIaAiTh cXeMy i PiBHAHHA

W
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KOPO3iiiHUX npoueciB y BoJ1oriil armocdepi.

12.3ani3Hmil 1BSAX MOMICTHIIM B PO30aBIEHUN PO3YHMH CipyaHOi KUCIOTH, B pe3yJbTari
noyasjocs BUAUIEHHs OynpOamiok raszy 3 noBepxHi. [licis nonaBanHs cyibgaTry Miai
ra3 cTaB BUIUISATHCS WIBHUJIIE, a MICHS JoAaBaHHSA (GOCPOPHOI KUCIOTU BUIUICHHS
razy npunuHmwiocs. OOrpyHTYHTE CIoCTepeKyBaHE SBHILIE.

13.30mp Al(OH); otpumano nipu noxasansi a0 0,005 1 0,001H. pozunny AlCl; 0,002 1
0,0015H. po3unny NaOH. Hanumite popmyny minenu 3oit0. Skuii 3 nepepaxoBaHUX
CJICKTPOJIITIB OyAe BOJOMITH OUIBII CHJIBHUM KOAryJjromda JI€r0: HITpaT Kaliio,
cynbdat Martito ado ¢ocdar kamiro. [ToscHiTh BUOI.

14.301p Fe(OH); orpumano 3mimyBaHHAM piBHUX 00'eMiB 0,0001H. pozunny KOH 1
0,00015#1. pozuuny FeClz. BkaxiTs hopmyiy Millenau 30:710.

15. ki ximiyni peakuii mnpoTikawTb NpPM KHI'ATIHHI BOAM, WI0 MiCTHTH
rizpokap6oHaTn KaJblilo Ta Mardilo? Po3paxyiite kapOoHATHY TBepAicTh BOIH,
ko yl M i BMimyernbcs no 0,8 r uux coJei.

16.Y 1 am° Bomm BMilyerbes 38 mr iioHiB Mg®* Ta 108 mr iionis Ca’". Pospaxyiite
3arajibHy TBepAiCTh BOJM Ta Macy HATpPil0 KapOoHaTy, 110 HEOOXiHO A0AATH Y
BOJAY ISl il 3M’ SIKIIEHHSI.

17. Po3paxyiiTe 3arajibHy TBEepIiCTh BOJM, SIKIIO HA PeaKUilo 3 COJSAMH TBePOCTi,
mo BMimywTbes y 100 em® BOaU, Tpeda OyJio 4 em® po3unHy Tpuiony b 3
KoHueHTpauiew 0,1 MOJIB/IM . SAxy macy ¢ocary narpiro NazPO, HeodxinHo
nomxatu 'y 500 le3 BOJIHU JJIA1 il YCYHeHHs1?

18. Po3paxyiiTe Macy HITpOTreHy, SSKuii BMIIyeThes y 1 kr: a) kamiiiHoi cemitpu KNOg; 0)
amiaunoi cemitpu NH4NO3; B) ammodoca (NH,),PO,.

19. Ckiabku BincoTkiB HiTporeny BMmimyernsesi y 1 T ceuoBunn CO(NH,),?

20. Ckinbku rpamM HITpUTHUX HoHIB BMimyerhes y 100 r cymimni kajiii HiTputy Ta
HATPiH HITPUTY, AKIIO COJIeH Y CyMillli 0ITHAKOBA KUIBKICTh?

21. Po3paxyiiTe Macy amMoHiiiHMX iHOHIiB, fIKi BXOAATH A0 cKjIaay 2 Kr amMmodoca
(NH,)2PO,.

22.Po3paxyiiTe MoJIeKyIsipHYy popmyny moOpuBa, SKIIO A0 CKIagy WOTro BXoIsiTh 35 %
HiTporeny, 5 % rigporeny ta 60 % okcureny.

23.Micas npoBedeHHs XIMIYHOro aHadi3y NPUPOIHOI BOAM BCTAHOBWIH, IO
KOHIEHTpalisi HiTpaTHUX §#oOHIB JopiBHIOE 1,54 mr/am°, Po3paxyiite
KOHIIEHTPAaLil0 HITPATHOI'0 HITPOreHy B Wil BOAI.

4.3 3M-JI1a62 «Eaexrpoximiuni npouecu. Konoigno-aucnepcHi cucremu. AHami3
OioreHHux 3a0pyaHeHb. BusHayeHHs1 TBEPAOCTi BOAW

4.3.1 IloBuyaHHd 1010 BUKOHAHHA 3M-J1a02

[Ticns BUBYEHHS TEM JaHOTO MOIYJIIO Tpeba BIAMOBICTM HA TUTAHHS JUIS
CaMOINEPEBIPKH  CTYJICHTIB, HEOOXITHO KOPUCTYBATUCh KOHCIEKTOM JIGKI[iH Ta
METOAMYHUMH BKa3iBKaMH 10 Ja0OpaTOPHHUX POOIT, a TAKOK METOJAWYHMMHU BKa3iBKaMu
JI0 CaMOCTIIHOT poOOTH CTY/IEHTIB; BUKOPHUCTOBYBATH OCHOBHY [5, 6] Ta momarkoBy [12]

JiTepaTypy.
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4.3.2 TIutaHHA 1JIA caMoONepPeBipKH CTY/eHTIB micjisi BuBuYeHHss 3M-J1a62

[luTanHd 11 caMONIepeBipKH MiCiIsi BUBUEHHS MartepiaiB JaboparopHoi podotu Ne8
Skl NpUCTPiil HA3UBAKOTH rAJIbBAHIYHUM €JIEeMEHTOM?

HanumiTh cxemMy CTaHAapPTHOIO rajJibBaHiqYHOro esjeMenTa Jlaniens-Ako0i.

Sk po3paxoBYIOTh €J1eKTPOPYIIiHY CHJIY IaJbBAHIYHOIO eJieMeHTa?

SIk  po3paxoBYIOTh €JEKTPOJAHMH TNOTEHHIaJ eJeKTPOAiB TajJbBaHIYHOIO
ejqeMeHTa 3a piBHsAHHAM HepHcra?

Skuit HaPsIMOK OKUCHO-BITHOBHUX pPEaKIliii y raJlbBaHIYHOMY €JIEMEHT1?

SIk po3paxoBylTh po0oTy (A) Ta 3MiHy BiJIbHOI eHeprii ['i00ca rajbBaHIYHOTO
ejJeMeHTa?

Ski 3apsau MalOTh AaHOJ TAa KATOJ y raJibBAHIYHOMY eJIeMeHTi?

SAKi enexkTpoximMiuHi nmpouecHu BiI0yBalOTHCSI HA aHOAI Ta KATOAI raJbBaHIYHOIO
ejJeMeHTa?

[NuraHys Ui caMOIIEPEBIPKH IMICJIsl BUBYUEHHS MaTepiaiiB labopaTopHoi poootu Ne9
Slknii eJieKTPOXiMIYHMH NMPoLEC HA3UBAETHCA €JIEKTPOJIi30M?

1o IKOT0 MOJII0CY 30BHIIIHBOTO JKepesia CTPYMY NPUEAHYEThCS aHoa? SIki ioHu
€JIEKTPOJIITY 10 HHOT0 NPUTATYIOThCS ?

Jlo SIKOro moJIIocy 30BHIIIHBOIO JKepesaa CTPyMy NPHUEAHYEThCA KarToa? Ski
iOHM eJIEKTPOJIITY 10 HHOT0 MPUTATYHOTHCS ?

SIki esiekTpOXiMiYHI pouecu Bii0yBalOThHCS Ha AaHOAI; KATOAI?

Ske 3nauenHs pH Ha KaTofl IPH €IEKTPOIIi31 BOJHOTO PO3YHNHY COJII HATPIFO XJIOPHU?
Hamuirite cxeMy eneKkTpoizy.

Slke 3Havyennss pH Ha aHoAi MpPH eJeKTPOJI3i BOAHOIO0 PO3YHUHY COJi HATPiIO
cyabpar? Hanuumite cxemy eJ1eKTpoO.JIi3y.

Slka pe4yoBMHA OKHCJIIOETHCH B IepHIy Yepry Ha MeTajieBoMy (PO3YMHHOMY)
a”Honi?

[NuraHys Ui caMOIIEPEBIPKH HiCJs BUBUEHHS MarepiaiiB JradbopaTopHoi podoru Nell
SIki esieKTpPOXiMiYHI poLeCH HA3MBAKOTH KOPO3i€l0 MeTaliB?

B YoMy cyTHicTh e1eKTPOXiMiuHOI KOPO3il MeTasIiB?

SIKi iCHYIOTH BUM 32aXHCTY BiJl eJIeKTPOXiMiuHOI KOPO3ii?

Hanuumite cxemy kKoposii ¢epyMy npH KOHTAKTI 3 INIIOMOYMOM Yy KHCJIOMY
cepeloBHIILi; Y HETPAJIbHOMY CepeloBHIILi.

HaBenite mpukiam TPOTEKTOPHOTO 3axXUCTy (epyMmMy Bim KOpo3ii y KHCIOMY
CEPENIOBUIII; Y HEUTPAILHOMY CEPEIOBHIII.

Sxuii npouec Bii0yBa€eThCcsl HA KaTOAI pU aTMocdepHiil Kopo3ii meTaniB?

IIpu KOHTAKTI 3 AKMM MeTaJOM (HMHK YH CTAHYM) IIBUAKICTH KOPO3il pepymy
HalOiIbImAa?

[TuraHHs Ui caMOIIEPEBIPKH HicJs BUBUEHHS MarepiaiiB JrabopatopHoi podoru Nell
JlaiiTe BU3HAYEeHHSA KOJIOIHOI cucTeMu. Ha3BiTh 03HAKH KOJIOITHOTO CTaHYy.

IIlo Ha3uBaeTHCs AUCHePCHOO (a3010, INCNIePCiiHIM cepeloBHIIIEM?

SIKki 0c00JIMBOCTI CHCTEMH XaPAKTEPHU3YIOTH 1l T€TEPOreHHICTh TA JUCIEPCHICTH?

Ha3BiTh 03HaKU TPyOO-AUCTIEPCHUX 1 MOJICKYISIPHO-TUCTIEPCHUX CUCTEM.

Sk 3B’A3aTH CTYNiHb JMCIIEPCHOCTI CHCTEMHM Ta PO3Mip YACTOYOK JAUCIEPCHOI
pazn?
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Slknii po3Mip 4acTO4YOK JUCHIEPCHOI a3y KOJIOITHMX PO3YMHIB?

IosicHiTh, fIK KJIACHM(]IKYIOTHh JUCHEPCHI CHUCTEeMH 32 arperaTHUM CTAHOM
aucnepcHoi ¢a3m Ta AUCNepCiiiHOro cepeoBHUIIA.

Yum BiapizHAWTHCA Ji0(o0HI cucTemu Bix JiopiibHux?

HageniTe mpukiaau NpupoaHUX JUCIEPCHUX CUCTEM.

Sy OyaoBy Ma€ mNOABIHHMI eJeKTPUYHHI mMap i 4YUM BiApi3HAWTHCSA
MOBEPXHEBUI TA eJIEKTPOKIHeTHYHUI MOTeHwiaamu?

IosicHiTL Oy10BY MilleJi Ta BKAXKITh BCi 1l CKJIAI0Bi YaCTHHH.

[MuTaHHs I CaMOTICPEBIPKH ITicIIisi BUBUCHHS MaTepiatiB JiabopaTopHoi pobotu Nel?2
IIlo Take arperaTuBHa CTIHKICTH IUCHEPCHUX cHCTeM?

Slka oCHOBHA MPUYMHA arperaTuBHOI CTIHKOCTI riapododHuX 301iB?

Ilo Take koaryJsiuisa Ta siKi GpakTopH il BUKJINKAKTH?

Skuii i0OH eJeKTPOJITY Ma€ KOaryJo4y Jil0 Ta fIK KOaryJwi4a 31aTHICTb
NOB'si3aHa i3 3apsA/10M ioHiB?

o Take mopir koaryjasimii i Bix SIKHX (PpaKTOpPiB 3a/1€KUTH HOr0 BeJUYMHA?
Yomy npaBuJio llyabue-I"'apai Ha3uBawTHL NPaBUJIOM 3HAYHOCTI?

Skl CTaH 30110 HA3UBAETHCA i30€JIeKTPUYHUM ?

Sxuii mporec Ha3UBaIOTh €IEKTPodope3om?

Ski yacTUHM MILEH PyXarOThCs 10 €IEKTPOAIB IIPH eeKkTpodopesi?

[IuraHys Ui caMOIIEPEBIPKH HicJs BUBUEHHS MaTepiajiB JrabopaTopHoi podoru Nel3
Slke 3HAYEHHS MAKOTh HITPOreH Ta Oro CIOJYKHU JJIA KUTTEAISILHOCTI POCJIUH?
Ski BuaM 10OpUB HA OCHOBI HITPOTEHY BU 3HA€TE?
Y BUrJIA1i AKMX CHOJYK Nepe0yBa€ HITPOreH y NPUPOAHUX Boaax?
3a paxyHOK sSIKUX (haKTOPiB IPUPOJIHI BOJM 30arayyroThCsl aMOHIMHUMH 10HAMU ?
Ski d¢axkTopH BIVIMBAOTL HA 3a0pyJHEHHS NPHPOJIHHMX BOJ HITPATHHUMHU
ionamu? SIk e BIUIMBAE HA 310POB’S JIOAMHM | TBApUH?
IIpo mo cBigYUTH MiIBUIIEHA KOHLEHTPALisd HITPUTHHUX iOHIB Yy NPHUPOIHUX
Boxax? Yomy?
B yoMy CyTHICTh TOKCUYHOCTI CTIOJYK HITPOTECHY?
Slke 3HavyenHs I'/IK HITpUTHMX Ta HITPaTHHX IOHIB Yy NMTHHUX BOJAaX Ta BOAAX
rocrnoAapcbKoO-mo0yroBoro Npu3Ha4YeHHsa?
B 4omy cyrtHicTb Ta XIMI3M  (POTOEJEKTPOKOJOPHMETPUYHOIO METOLY
BU3HAYECHHS HITPUTHHUX iOHIB y NIPUPOAHMX BOAAX?
MacoBa yactka amiaunoi ceqitpu NH;NO; B 106pusi 85 %. Po3paxyiite macoBy
YaCTKY HITPOreHy B 100pHUBI, SIKII0 HITPOreH BXOAUTH TiJIbKH B CKJIAJ aMia4yHOL
ceJiTpu.
[IuTanHs U caMOIIEPEBIPKU MICIsI BUBYEHHS MaTepiaiiB JadoparopHoi podoru Neld
IIpucyTHiCTh IKMX HOHIB y BOJI 3yMOBJIIOIOTH ii TBePAiCTh?
Ski icCHYIOTH BUIU TBEPAOCTI BoaAn?
SAxi ximiuni peakuii Bin0yBaoThcsi npu gogaBanHHi 10 TBepaoi Boau Na,CO;
a6o Ca(OH),?
Coni sAkMX MeTaJiB 3yMOBJIKKTH KAapOOHATHY (TMM4YacoBY) TBepIicTh
npupoaHoi Boau? Ha3iTb 0OCHOBHI MeTOAM YCYHEHHSI THMYacOBOI TBepIOCTi
BO/JM.
IIlo Ha3uBalTh HEKAPOOHATHOI (IOCTIHHOK) TBEPAICTI0O NMPHPOIHOI BOAU?
OxapakrepusyiiTe OCHOBHI MeTOIH ii yCYHEHHSI.
Yomy TBepAy BOJy HE MOKHA 3aCTOCOBYBATH 1l oTpuMaHHs napu Ha TEC? Sxwuii
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METOJT 3M'SIKIIICHHS BOJM HA3MBAIOTh TepMivHUM? Hanumnite XiMigHI peakiii, mo
NPOTIKAIOTh NP 3M AKIICHH] BOJU [IUM METOJIOM.

7. SIki anagiTHYHI MeTOIM BU3HAYEHHS 3arajibHOi, KApOOHATHOI Ta HEKApPOOHATHOL
TBEPJAOCTi BOAHU BH 3HaeTe?

8. B #AKHMX OJIMHMISIX BHpPa)KaeTbcs TBepaicTb Boau? Yomy gopiBHIOE
HeKkapOOHAaTHa TBepAicTh Boau, y 10 am® sioi mictuThes 0,5 T MgCl,? SAxy macy
Na,COj3; Tpeda nogaTu, mood ii ycynyru?

9. Po3paxyiiTe kapOoOHATHY TBEpPAiCTb, AKIIO HA TUTPYBaHHsA 100 cm® Bom Tpeda
oyJso 5 em® po3uuny HCI 3 xonuentpauiewo 0,1 MOJIB/IM". Slky macy Ca(OH),
HeOOXIIHO 101aTH Y m° BOJIHU JJIS il YCYHeHHSs1?

10. YV oMy cyTHICTb HOHITHOTO CITIOCOOY YCYHEHHS TBepaocTi mpupoanoi Boau? Kpisp
floniTHHMI BinbTp mporycTiin 200 cM® BOIH, 3aralbHa TBEPAICTb K0T 4 MMOIB/IM .
Crkinbkn Moib eksiBanentie Mg?" ta Ca®* sarpumano (igbTpoMm, SKIO TBEpAicTH
BoJM 3HMXeHa 10 0,5 MMOJ’IL/I[MS?

5 NUTAHHSA 10 3AXOJIB IOTOYHOI'O, IIIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

5.1. TecToBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJIbHOL podoT moayas 3M-JI3

1. Sxi 3 mepeniyeHUX PEYOBHH BITHOCSATHCS A0 MPOBIIHUKIB NEPIIOTO poay?
[1, c.4; 3, c. 255-265; 7, c. 272-293]
2. BennumHa eneKTpUYHOro 3apsly, IO BUHUKAE HAa OJMHUII IUIOIII METaJleBOl
IUTACTUHKH, 3aHYPEHOI B IUCTUILOBAHY BOAY, 3aJI€XKUTh BIJ:
[1, c.11-13; 3, c. 255-265; 7, ¢. 272-293]
3. Ha mnoBepxHi MeTasieBOi IUIACTUHKH, 3aHYpPEHOI B TUCTUIBOBAHY, BOIY 3aBXKIH
BUHHUKAC ... [1, c.11-13; 3, ¢. 255-265; 7, ¢. 272-293]
4. Tlepexina KaTiOHIB METaJly 3 IOBEPXHI METAJIEBOI IUIATIBKU B BOJY 0OYMOBJICHHUIA:
[1, c.11-13; 3, ¢. 255-265; 7, ¢. 272-293]

5. HeraruBHuii 3apsj, 1110 BUHUKAE HA IMOBEPXHI METAJEBOI IUTACTUHKH, OMYIICHOK B

JUCTUIBOBAHY BOAY, OOYMOBJICHUH ... [1, c.11-13; 3, c. 255-265; 7, ¢. 272-293]
6. IlmariBku, BukoHaHi 3 MamoakTuBHuUX MmetaniB (Cu, Ag, Hg, Pt, Au), B po3uuHi
BJIACHOI COJII, SIK TIPaBHUJIO: [1, c.11-18; 3, ¢c. 255-265; 7, c. 272-293]
7. MeTaneBuM eJIEKTPOJIOM Ha3UBAETHCH ... [1, c.11-23; 3, ¢. 255-265; 7, ¢. 272-293]
8. CraHmapTHUM eJNeKTpOAHMM moTeHmiasiom E° jams  meraneBoro  enexTpojaa
Ha3MBAEThCA: [1, c.11-13; 3, c. 255-265; 7, c. 272-293]
9. BenuuuHa €JIEKTPOJHOTO MOTEHINATY I METAJIEBOIO €JIEKTPOIa PO3PaXOBYETHCS 3a
PIBHSHHSIM: [1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]

10. BenmnumHa e1€KTPOAHOTO MOTEHIIATY IS €IEKTPO/Ia IPYTOro POAY 3aJICKUTh:
[1,c.11-23; 3, c. 255-265; 7, c. 272-293]
11. ExcnepuMeHTaaIbHO BUMIPSIHA BETMYHHA €JICKTPOTHOTO MOTEHITIAY TTOKA3YE:
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
12.Tlorenmian E, BU3HauyBaHOTO €JIEKTPOAA TOPIBHIOE BUMIPSHOI Pi3HHUII MOTEHIIIATIB
E, — E; = AE, sikiio Horo BeJIMUMHA ... [1,c.11-23; 3, ¢c. 255-265; 7, ¢. 272-293]
13. Iudy3iitai moTeH11aa BUHUKAIOTh HA MEX1 JJOTUKY JBOX PO3UYHHIB ...
[1,c.11-23; 3, c. 255-265; 7, c. 272-293]
14. TlpuyrHa BUHUKHEHHS AU(y31HHOTO MOTEHIIaTy TOJISITaE B ...
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
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15.TanpBaHI4HI €JIEMEHTH — 1I€: [1, ¢.25-30; 3, ¢c. 255-265; 7, c. 272-293]
16. XiMIYHUM TajabBaHIYHUM €JIEMEHTOM € €JIEMEHT, CKJIIQJEeHUH 3 IBOX ...
[1, ¢.25-30; 3, ¢c. 255-265; 7, ¢. 272-293]
17. KonneHTpaliiHuM rajibBaHiuHUM €JIEMEHTOM € €JIEMEHT, CKJIaJICHUH 3 ABOX ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
18. B ragpBaHiYHOMY €JIEMEHTI MPOLIeC OKUCIEHHs mpoTikae ...[1, ¢. 272-293; 2, ¢.25-30]
19. JIns ranpBaHIYHOTO €JIEMEHTa EJIEKTPOPYILIiiHA CHJIa BU3HAYAETHCS 3a PIBHAHHIM
e.p.c. = E, — Ey, ne: [1, c.25-30; 3, c. 255-265; 7, c. 272-293]
20. ]It MiJTHO — IIMHKOBOTO efleMeHTa Sko0i—/laHiens eneKkTpopyIIiiiHa cuia JOPIBHIOE:
[1, ¢.25-30; 3, ¢c. 255-265; 7, ¢. 272-293]
21. ITpu po6OTi KOHIIEHTPALIMHOTO XIMIYHOTO €JIEMEHTA ... 1 ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
22. EneKkTpo10M MOPIBHSHHS B TIOTCHIIIOMETPIi € eJIeKTPO/I, MOTEHITIaT SKOTO ...
[1, ¢.25-30; 3, c. 255-265; 7, ¢. 272-293]
23. ConpOBUI MICTOK B TaJIbBaHIYHHUX €JIEMEHTaxX 3allOBHIOETHCS 3a3BHYall PO3UMHOM
XJIOPUAY KaJlifo, TaK sK: [1,¢.25-30; 3, ¢. 255-265; 7, ¢. 272-293]
24.Y piBHaHHI HepHcTa, 32 TOMOMOTOI0 SKOTO PO3PaxOBYETHCS MOTEHINAT METaJIeBOTO
CJICKTPO/Ia, 3HAUCHHS TEMIIEPATYPH HaBOJIUTHCS 34 ...
[1,¢.25-30; 3, ¢. 255-265; 7, ¢. 272-293]
25.Y piBHaHHI HepHcra, 32 10MOMOror0 SIKOTO pO3paxoOBYEThCS MOTEHIIIAl METalIeBOTO
€JIEKTPOAA, U1 KUIbKICHOT XapaKTEPUCTUKHU 10HIB METaJIIB BUKOPUCTOBYIOTh 1X:
[1,¢.25-30; 3, ¢. 255-265; 7, ¢. 272-293]
26. YCTaHOBITH BIAMOBIAHICTh MK (DOPMYIIOIO COJIi 1 PIBHSHHSAM MIPOIECY, IO MPOTIKa€E
Ha aHO/Il IPU €JIEKTPOJIi31 ii BOJHOTO pO3UHUHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
27.YCcTaHOBITH BIAMOBIIHICTD Mik (HOPMYIIO0 COMI 1 MPOAYKTOM, IO YTBOPIOETHCS HA
IHEpTHOMY aHOJIi TIPH €JICKTPOJIi31 ii BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
28. YCcTaHOBIThH BIAMOBIAHICTH MK (DOPMYIIOIO COJi 1 pIBHSHHSM MIPOIECY, IO MPOTIKA€E
Ha KaTo/Il TIPH €JIEKTPOJIi3i ii BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
29. YCTaHOBITH BIAMOBIHICTS MK Ha3BOI PEYOBUHU 1 CTOCOOOM HOTO OTPUMAaHHS.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
30. YcTaHOBITH BIAMOBIIHICTE MK HA3BOK PEYOBHMHU Ta OCHOBHHMH Ta30101iI0HUMH
MPOYKTaMH €JICKTPOJIi3y HOTO BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
31.5lke 3 HaBeAeHUX TBEPIKECHb HE MOXXE OYTH BITHECEHO JO XapaKTEPUCTUKH
€JICKTPOXIMIYHOI KOPO3ii ... [1,¢.31-35; 3, c. 285-292; 7, c. 554-560]
32.MijHa raiika HaBepHeHa Ha OOJT, BUTOTOBJIEHUH 3 3aii3a. fIka 3 uux jaerasneil Oyzae
pYHHYBATHUCS TIPH KOPO3ii y BOJIOTOMY MOBITPi?
[1,¢.31-35; 3, ¢. 285-292; 7, ¢. 554-560]
33. SIkuit KOpo3iiHUI TrajJbBaHIYHUN MIKPOEJIEMEHT, BUHUKAE TpU aTMOchepHiil Kopo3ii
BYTJIEIIEBOT CTaJi? [1,¢.31-35; 3, ¢. 285-292; 7, c. 554-560]
34. BkaxiTh, B mapi 3 SKHUM MeTajoM 3aji30 Oyze mijjgaBaTHCS HaWOiIbII 1HTEHCUBHOI
KOpo3ii? [1,¢.31-35; 3, c. 285-292; 7, c. 554-560]
35. BubepiTh BU3HAUEHHS, 110 HAWO1IbII MOBHO PO3KPUBAE 3MICT MOHATTS «IOBEPXHEBI
SIBUILA ... [1, c.41-53; 7, c. 305-341]
36. Sk BiIpi3HUTH CIIpaBXHil (ICTUHHUI) PO3YUH BiJ KOJOiTHOTO?
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[1, c.41-53; 7, c. 305-341]
37.BubepiTh BH3HAUYEHHS, SK€ HAWOIBII TIOBHO PO3KPHBAE 3MICT TOHSATTS
«IUCTICPCHICTBY — IIE ... [1, c.41-53; 7, c. 305-341]
38. SIki o3HaKM HAHOLTBII XapaKTepHi U 00'€KTIB KOIOIIHOT XiMii?
[1, c.41-53; 7, c. 305-341]
39. BkaxxiTh BIACTUBOCTI HE MPUTAMaHHI1 JJI KOJIOITHUX CUCTEM:
[1, c.41-53; 7, c. 305-341]
40.5Ixi  (i3uKO-XIMiUHI CHCTEMH MalOTh BIIACTMBOCTI, 0araro B YOMYy CXOXI 13
BJIACTHUBOCTSMH KOJIOITHUX CUCTEM 3 PIJIKUM JIUCIIEPCIITHUM cepeoBUIleM?
[1, c.41-53; 7, c. 305-341]
41. MoeKyIy TIOBEPXHi KOJIOITHOTO PO3YHHY BOJIOMIIOTE ...  [1, ¢.67-74; 7, c. 305-341]
42.TloBepxHeBa €HEPTis, AKOI BOJOIIIOTh 00'€KTH KOJIOITHOT XiMii, SIBJISIE COOOIO ...
[1,c.67-74; 7, c. 305-341]
43. SIxke BU3HAYEHHS HE BiioOpaskae cyTi (i3MYHOTO MapaMeTpa — «IOBEPXHEBUU HATATY
[1, c.67-74; 7, c. 305-341]
44, }IK1 METOJIN OTPUMAHHS KOJIOITHUX CUCTEM BIIHOCSATHCS J0 AUCHEPraliiHuX ... ...
[1, c.49-51; 7, c. 305-341]
45. SIxi MeToM OTPUMAHHS KOJIOITHUX CUCTEM BIIHOCSTHCS O KOHACHCAIIWHHUX ... ...
[1, c.49-51; 7, c. 305-341]
46. BcTaHOBITH BiJIMOBIIHICTh HA3BOKO (DI3UKO-XIMIYHOIO CUCTEMOIO Ta KiIacH(iKaIliero 3a
arperaTHUM CTaHOM [1, c.41-51; 7, c. 305-341]
47.Bci MONEKYISIpHO-KIHETHYHI BJIACTHBOCTI KOJIOITHUX CUCTEM € HACIIiIKOM ...
[1, c.54-59; 7, c. 305-341]
48. BcTaHOBITH BiAMOBIAHICTE MK MOJEKYIAPHO-KIHETUYHOIO BJIACTUBICTIO KOJOITHOI
CHCTEMH Ta CYTTIO Ii€i BJIaCTUBOCTI: [1, c.54-59; 7, c. 305-341]
49. BcTaHOBITH BIJMIOBIIHICTh MiXk TPOIIECOM Ta SBHUIIEM, 110 BiIOYBA€THCS:
[1, c.41-59; 7, c. 305-341]
50.301p OTPUMYIOTH TIAPOJII30M XJIOPHOTO 3aiii3a (0 KUIUIAYOi JUCTUILOBAHOI BOJH
nonaroTh o kparisax 2% po3unH FeCls, micist AeKiIbKOX XBUIMH KUTIIHHS BUXOIUTh
30J1b Y€PBOHO-KOPUYHEBOTO KOJIbOPY). Ilpu Timpomnisi mpoTikae HAacTymHa peakilis:
FeCl; + 3H,0 = {Fe(OH); + 3HCI
Cxnanite cxemy OyJ0BH MIlIETH 1 BKaXITh, SIK1 10HH €:
| — moTeHIiaTyTBOPIOIOYUMU;
Il — mpotuionamu aacopOuiifHOrO HIapYy;

Il — npotuionamu audy3HOTO 1MIAPY. [1, c.75-81; 7, c. 305-341]
51. OcHoBHoto puunHoto yrBopeHHs [IEH € ... [1, c.75-81; 7, c. 305-341]
52. SIxy OynoBy mae Milena 30110, OTpUMaHOro Tpu 3iuBaHHI po3unHiB K,SO,4 1 BaCly,
Ko B Ha/uuiiKy € BaCl,? [1, c.75-81; 7, c. 305-341]
53.1Ipu 3MimryBaHHI pO3YMHIB XJopuay Oapito 1 cynbdary HaTpilo (HAUIHUILIOK)
YTBOPIOIOTHCS MIIIEITH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
54.1lpu 3MimryBaHHI pO3YMHIB XJopuAy Oapiio (HaUIMILOK) 1 cylbdary HaTpito
YTBOPIOIOTHCS MILIETTH HACTYITHOT OY/IOBH ... [1,c.75-81; 7, c. 305-341]
55.11pu 3mimyBaHHi po3umHIB ¢ochaTy HaTpito (HAUIMIIOK) 1 Cynb(ary altoMiHIiIO
YTBOPIOIOTHCS MIIEIM HACTYITHOL OYIOBH ... [1, c.75-81; 7, c. 305-341]
56.1Ipu 3mimyBaHH1 po3uMHIB (ochary HaTpito 1 cynbdaTy alOMiHIIO (HAJIHUILIOK)
YTBOPIOIOTHLCS MILIEJTH HACTYITHOI OY/IOBH ... [1, c.75-81; 7, c. 305-341]
57.1lpu 3MimryBaHHI pPO3YMHIB Cyib(igy Kamiro Ta HITpaTy cpibiaa (HAAIUIIOK)
YTBOPIOIOTHLCS MIIIEJTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
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58.1lpu 3MmimyBaHHI po34yMHIB Ccynbdiny Kamilo (HAIIMIIOK) 1 HITpary cpibia
YTBOPIOIOTHCS MILIETTH HACTYITHO1 OY/IOBH ... [1, c.75-81; 7, c. 305-341]
59.11pu 3MminryBaHHI pO3YMHIB TiIPOKCHAY Harpito (Hammmok) i cymedary mimi (1)
YTBOPIOIOTHCS MIIICJTH HACTYITHOT OY/IOBH ... [1, c.75-81; 7, c. 305-341]
60.IIpu 3mimryBaHHI pO3UYMHIB TiApokcuay HaTpito 1 cynbdary wmigi(Il) (Hammumok)
YTBOPIOIOTHCS MIIIEITH HACTYITHOI OYJIOBH ... [1, c.75-81; 7, c. 305-341]
61. SIxa 3 popmyn BimoOpakae MOHATTS MOBEPXHEBOI aKTUBHOCTI?
[1, c.67-74; 7, c. 305-341]
62. SIki 3 HaBeIeHNX PEYOBUH (B pa3i BOJHUX PO3YMHIB) BiTHOCATHCS 10 [TAP:
1) C13H»7COONa, 2) CU(OH)z, 3) A|2(804)3, 4) CsH,oOH?
[1,c.67-74; 7, c. 305-341]
63. SIki 3 HaBeIeHNX PEYOBUH (B pa3i BOJHUX PO3UMHIB) BiTHOCATHCS 10 [TAP:
1) CH3;00H; 2) Al(OH)3;; 3) C4HyOH; 4) C,HyCOOH?
[1,c.67-74; 7, c. 305-341]
64. SIki 3 HaBeIeHNX PEYOBUH (B pa3i BOJHUX PO3YMHIB) BiHOCATHCS 10 I1IP:
1) C13H,;,COONa, 2) Cu(OH),, 3) Al,(SOy)s, 4) CsH1qOH?
[1, c.67-74; 7, c. 305-341]
65. 3a sskux yMOB TOTpUMY€eThCs npaBuio Jrokmno-Tpayoe? [1, ¢.82-89; 7, c. 305-341]
66. Koarymsiiist KOJIOiTHUX CUCTEM — II€ TIPOIIEC ... [1, ¢.82-90; 7, c. 305-341]
67. SIki BU3HAYCHHS HE BIJIMOBIIAIOTH 3MICTY IMOHSTTS «KOATYIISITis»?
[1, ¢.82-90; 7, c. 305-341]
68. CriiikicTh AMCTIEpCIHHOT CHCTEeMH BU3HAYA€THCA ii 3[MATHICTIO 30epiraTé mo4aTKOBY
CTYMIHb JHCIIEPCHOCTI YAaCTHHOK 1 1X PIBHOMIPHUK pO3MOIIA B JUCICPCIHHOMY
cepenoBull. Po3pi3HAIOTh KIHETHYHY 1 arperatuBHy CTIMKOCTI. BKaxiTh OCHOBHI
YHMHHUKHA KIHETUIHOT CTIKOCTI 30J1iB. [1, c.82-90; 7, c. 305-341]
69. KimeTnuHa CTIHKICTB 30J11B — 1€ 3/1aTHICTh KOJOIJHUX YACTHHOK ...
[1, c.82-90; 7, c. 305-341]
70. BkaxiTh (hakTopu arperaTUBHOI CTIHKOCTI 30ITiB ... [1, ¢.82-90; 7, c. 305-341]
71. Koarymsiiito 301110, OTPUMAaHOTO TI0 PEeaKIlii:
AINO;anmmory + KI = JAgl + KNOj3, BUKIHMKAIOTS ...
[1, ¢c.82-90; 7, c. 305-341]
72.Ins 3omo Mn(OH), 3 HeraTMBHO 3apsAKEHUMH KOJOiIHMUMHM YaCTHUHKaAMHU
HAWMEHIIHA MOPIT KOaryJysilii MaTUME €JIeKTPOITIT ... [1, c. 305-341; 2, ¢.82-90]
73. BubepiTh BU3HAUYCHHS, 110 BigoOpaxye MoHATTS Oiochepu — 11e ...
[1, c. 105-107; 4, c. 25-65; 13, c¢.22-35]
74.CepenqHio KOHIIGHTpAIIF0 XIMIYHMX €JIEMEHTIB, IO MICTAThCS B 3€MHIA KOpi,
rizpocdepi, 3emili, KOCMIYHUX TijlaX, TEOXIMIYHMX a00 KOCMOXIMIYHHMX CHCTEMax
BU3HAYAKOTH ... [1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
75.3eMHa Kopa MOCTIHHO MIJJAETHCS PI3HOTO POAY BIUIMBAM SIK €HJOI€HHOIO, TaK 1
€K30T€HHOT'0 XapakTepy, IPUUOMY PYIIIHHOIO CHIIOK €HIOTeHHHUX MPOIIECIB € ...
[1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
76.5ka Qpakiis rymycy € HalOLIbIl arpecMBHOIO, TaKOW WIO0 Mae€ 3JaTHICTh [0
KOMILJIEKCOYTBOPEHHS 3 10HaMU MOTiBaJIGHTHUX METaliB?
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
7'7.TlpaBuio [NoapAmMiITa TOCTYINIOE, IO 130MOP(H13M MOKIUBUHN TUIBKU MK 10HAMH ...
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
78. lonnwmit moteHIian Kaprnemka BU3HAYaIOTh SIK BITHOIICHHS 3apsTy 10HA J0 HOTO ...
[1, c. 95-107; 4, c. 78-82; 6, c. 118]
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79. BiTHOIIEHHIO MOPIYHOTO BUAOOYTKY XIMIYHOTO €JI€MEHTa J0 HOro Kiapka B 3eMHIN
KOp1 XapaKTepHU3ye Horo ... [1, c. 95-107; 4, c. 78-82; 6, ¢. 112,116,233]
80.3rimHo reoximiunoi kiacudikamii B.M. Tompammiara XiMidai eJeMEHTH, IO
YTBOPIOIOTH TPCHKI MOPOJU 1 MatOTh BUCOKY CIIOPIIHEHICTh JO KHCHIO, BIJHOCSTHCS
IO ... ... [1, c. 95-107; 4, ¢.71-77]
81. Jlerki XiMi4HI €JIEMEHTH MOIIMPEHI B 3eMHIH KOpi OUIbIIIE, HI’K BaXKKI — 116 TeOXIMIUHE
NPaBUJIO BCTAHOBHB ... ... [1, c. 95-107; 4, ¢.71-77]
82.B Mexax 0i0oreoxiMiuHOi aHOMallii BCl POCIHMHH XapaKTEPHU3YIOThCS IiIBUIICHUM
BMICTOM ... ... [1, c. 95-107; 4, ¢.71-77]

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

1. IlixGepiTh MeTan Jyuisi KaTroja TajlbBaHIYHOTO E€JIEMEHTAa, aHOJIOM B SIKOTO € HiKEllb.
EPC oTpumaHoro XiMi4HOro JpKepesa cTpymy noBuHeH Oyt 6au3bkum 10 0,6 B.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
2. Jlyist rabBaHIYHOTO €JIEMEHTA, IKUH Ma€E CXEMY:
() Mg | MgSOQ, [|CuSO, | Cu (+),
BU3HAuTe B K/’ eHeprito XiMIYHOI peaxilii, 10 NEPETBOPIOETHCS B €ICKTPUUHY.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
3. BenmnuwmHa e1eKTPOIHOTO MOTEHINATY JUISI METAJICBOTO €JIEKTPOIa PO3PAXOBYETHCS 32
PIBHSHHSIM: [2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
4. ]Jlns ranbBaHIYHOTO €JEMEHTa EeJNEeKTPOpYIIiiHA CHJia BU3HAYAETHCS 3a PIBHSIHHIM
AE = E, — Eq, ne: nns MiIHO — IUHKOBOTO enemenTa S1ko6i-JlaHiens eaexkTpopylriiina
CHJIa JIOPIBHIOE: [2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
5. Jlna rampBaHiyHOTO enemMeHTa SIko6i-JlaHienss MOTEHIal MiJIHOTO eJIeKTpoaa
Ecy = 0,337 B, a norenmian nuHKOBOTO enekrpoaa Ez, = — 0,763 B. Benuunna EPC
pu IboMYy OyJ1e TOPiBHIOBATH: [2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
6. CxeMa ralibBaHIYHOTO €JIEMEHTa, YTBOPEHOTO CTAaHIAAPTHUMHU 3aJi3HUM 1 CPIOHHM
eJICKTPOIAMH MOXKe OyTH MpeJICTaBIeHa HACTYITHUM YHHOM:
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
7. Tlpu enektpoii3i BOJAHUX PO3YMHIB SKHX COJIEH Ha aHOJI BIJOYBAa€ThCS OKUCIICHHS
TIJIbKYA MOJIEKYJ BOJIN? [2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
8. BojeHb yTBOPIOETHCS TIPH €IEKTPOIi31 BOJHOTO PO3YUHY:
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
9. Pospaxyiite EPC ranbBaHiuHOTO e€leMEHTa, CKIaJICHOTO 3 CTaHAAPTHOTO BOJAHEBOTO
€JICKTPO/Ia 1 CBUHIIEBOTO eNeKTpo/ia, 3anypeHoro B 0,01 M poszuun PbCl,.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
10. Po3paxyiite ctanaaptHy EPC raibpBaHIYHOTO €JI€MEHTA, B AIKOMY CTPYMOYTBOPIOIOYA
XiMI4Ha peakiis nepedirae 3a piBHSIHHIM:
Ni + CUSO4 = NlSO4 + Cu.
[2, c. 154-162; 3, ¢.255-265; 12, ¢.22-32]
11. lerans 3po0GieHa 3i CriiaBy, A0 CKJIaQy SKOTO BXOAWTH MarHii i Maprasepb. SKuii 3
KOMITIOHEHTIB CIUIaBy Oyle pyHHYBaTHCS TpHU €NeKTPOXIMIYHOI KOpo3ii B mepIry
yepry? [2,c. 171-178; 3, ¢.285-292; 12, c.44-54]
12.3 meTaniB HaUOUIBII TPUAATHUMHU ISl MPOTEKTOPHOTO 3aXUCTY 3aJ1i3a € ...
[2, c. 171-178; 3, ¢.285-292; 12, c¢.44-54]
13.3 meTor0 3axMCTy BiJ KOpO3ii IIMHKOBE BHUpPIO MOKPHIM OJIOBOM 1 XpoMmMoM. ke
MOKPUTTS € aHOJHE 1 sIKe KaTo/iHEe? [2, c. 171-178; 3, ¢.285-292; 12, c.44-54]
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14. EnexTpo:mi30M po34HMHY COJIi TPUBAJICHTHOTO METaIly, PU CHIIl CTpyMy 3A TpOTIrom
2 roauH, Ha KaToAl Buaiauiocs 4,18 r merany. Busnaure, sikuit 1ie MeTal.
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
15.3naiiniTe 00'eM BOJHIO, KU BUAUIMTHCA MPHU MPOIYILIEHHI CTPYMY CWIIOK B 5 A
OpoTAroM 3,5 TOJIUH Yepe3 BOAHUI pO3UMH CipyaHOi KUCIOTH.
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
16. IIpu enexTpodi3i OHIET 3 CIIOIYK OJIOBA CTPYM CHIIOKO B 2,5 A 3a 20 XB. BUIIJTUB HA
esiekTpoaax metan Macoro 0,9 r. YoMy OpiBHIOE BAJIEHTHICTh 0JIOBA B 11l CITOJIYII.
[2, c. 162-167; 2, ¢.269-277; 12, ¢.33-43]
17. Ckinbku yacy Oyzae notpiOHo Ha enekTpoui3 po3unHy KCI npu cuni ctpymy 5 A, 1100
BUJITUTHU XJIOp 00'eMoM 11,2 11 (H.y.), KO BUX1J 32 CTPYMOM CTaHOBUTH 90%?
[2, c. 162-167; 3, ¢.269-277; 12, ¢.33-43]
18. Po3Mipu 4acTUHOK JUCTIEPCHOI (ha3u B KOJOIAHUX CUCTEMaX MalOTh 3HAUCHHSI:
[2, c. 180-183; 12, ¢.56-60]
19.lna oTpuMmaHHS KOJIOIZHOI CHUCTEMH KOHJIEHCAI[IWHUM METOJOM MOXe OyTu

BUKOPHCTAaHA HACTYITHA PEAKITis: [2, c. 180-189; 12, ¢.56-60]
20. PiBastaas [160ca a1 po3paxyHKy BeMUMHU afcopOmii I Ha Mexi moairy pimuHa —
ra3 BUIJIS/1a€ HACTYITHUM YHHOM: [1, c. 67-74]
21. Benuuuna ancopOuii ' Mae mo3uTHBHE 3HAUYCHHS TIPU: [1, c. 67-74]
22.Y Mineni, sika YTBOPIOETbCS B pe3ynbTaTi 3mimyBanHs po3umHiB BaCl, i Na,SO4
(HaUTMIIIOK), MIOTCHIIIAyTBOPIOIOYHM € 10H: [2, c. 180-189; 12, ¢.56-63]
23.Y Minedni, Sika YTBOPIOEThCSI B Pe3yJIbTaTi 3MIlTyBaHHA po34ynHiB AgF (Haamuimok) i
KCl, npotuionamu € i0HU: [2, c. 180-189; 12, ¢.56-63]

24.Minena, mo Mae 6ymoBy {m[Agl] nAg" (n —x) NO3 }" XNO3 ", yTBOPIOEThCS SKIIIO:
[2, c. 180-189; 12, ¢.56-63]
25. Minena, 1Mo yTBOPIOETHCS MPpHU 3MilTyBaHHI po3unHiB NaBr i AgF (Hammumiok), mae

HACTYITHY (OpMYITy: [2, c. 180-189; 12, ¢.56-63]
26.Koarymorouy giro Ha wmineny {m[AlIPO,] nPO,> 3(n-x) Na'}” xNa®, mamamyrs
HACTYIIHI 10HU: [2, c. 180-189; 12, ¢.56-63]
27.Koarymoroua giro Ha minemy {m [AIPO,] nAI** 3(n — x) CI'}* xCI", amaxyts
HACTYIIHI 10HU: [2, c. 180-189; 12, ¢.56-63]
28. lns 3om0, mpuroroBanoro 3 posuuHiB H,SO, 1 BaCl, (Hammumiok), MiHiManabHE
3HAYEHHS TTOPOTa KOAryJIsIlii MAaTUME €JIEKTPOIIIT: [2, c. 180-189; 12, ¢.56-63]

29. HaitG11p111010 KOATYJTIOF0YOI0 3JIaTHICTIO TIO BIJHOIICHHIO 10 MIIICIIH
{m[BaS0O,InSO* (2n — X)K'}* xK*
BOJIOJIIE 10H ... [2, c. 180-189; 12, ¢.56-63]
30. 301 Fe(OH)3 otpumano 3minryBanHsM piBHUX 00'emiB 0,0001H. po3unny KOH i
0,00015#1. pozunny FeClz. BkaxiTs hopmyiy milieau 30:710.
[2, c. 180-189; 12, ¢.56-63]

31.B pe3ynbTari aHamizy IPyHTY peKpeauiiHoi 30HM BHU3HAYEHI CepeiHi KOHICHTpaIlii
(%) MIKpOEJTIEMEHTIB:

MikpoeneMeHT! 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
nenTpaiii (%)

Busnaute koegiumient HakonmueHHs (KH) wmikpoememeHTiB y  IpyHTI
JOCTIKYBaHOT peKpealiifHoi 30HU. [6, c. 112-123;232-237]
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32.3a maHuMu, HaBeJIEHUMH B TaOJIHII:
CepenH. MaxkpokxomnoHeHTH, (%) MikpoeneMeHTH, (X 1073 %)

Mot 5102 AlO; Fe,0; Ca0 MgONa,0 KO Ti | Mn | Cu | Ni | V| Zr
Ba?eHHy 82,1/ 56 47 1203 06 |18 1242121 14 | 1,2 | 3,9 353
plUKu

po3paxyBatu kiapk konuentpauii (KK), xmapk po3scitoBanns (KP), xoedimieHT
HakornmueHHs MikpoenemeHTiB (KH) 1 ¢opMmyny HakonmudeHHS XIMIYHUX
€JIEMEHTIB B IpyHTax OaceliHy piuku. BusHaute GpopMyiry HaKOMWYEHHS XIMIYHUX
€JIEMEHTIB B IPYHTI PiUKH. [6, c. 112-123;232-237]
33. Po3paxyBatu koedirienTu 6iomorignoro noriauHanas KbII; MikpoeaeMeHTIiB COCHOIO
3a JaHUMU, HaBEJICHUMH B TAOIUII1:
Bumict MikpoeneMenTiB B cocHi (X107 %)
MikpoenemeHTn Ni Co \ Mn Ti Cu Pb
Bumict (%10 ° %) 2001 | 11 4,07 1540 75,7 20,3 10,5
[6, c. 112-123;232-237]
34.PospaxyBaru OioreoximMiuHy akTHBHICTH cocHH (BXA) Ta ckimactu psau 6i0J0Ti9HOTO
MOTJIMHAHHS cocHOIo 3a 3HadeHHsMH KBII;. Po3paxyBaTu xoedimieHTH 61070T19HOTO
norinuHaHHs KBII, cocHOIO MO BiTHONMIEHHIO 10 TPYHTY TIMOTETUYHOTO PErioHy 3a
JTaHWMH, HaBEJICHUMH B TaOJIHIII:
BumicT MikpoeneMeHTiB B cocHi (X107 %)
Mikpoenementu | Ni Co V Mn Ti Cu Pb
Bumict (x10°%) | 20,1 | 1,1 4,07 1540 75,7 20,3 10,5
PospaxyBatu OioreoximiuHy akTuBHICTH cocHu (BXA) Ta ckmactu psau
010JI0T1YHOTO TIOTJIMHAHHS MIKPOETIEMEHTIB COCHOIO 32 OJIep)KaHUMH 3HAUCHHSIMU
KBIT,. [6, c. 112-123;232-237]
35. Ynm, Ha Bam norisia, € Hoocdepa? [1, ¢.95-107; 6, c. 112-123;232-237]
36. [Turanns cknagy merabiochepu po3poOmsiB: [1, c.95-107; 6, c. 112-123;232-237]
37. 1o ¢i3uko-XiMIYHMX METOMAIB aHami3y, M0 BUKOPUCTOBYIOTH B Oiloreoximii st
BCTAHOBJICHHSI CKJIaJy KOMIIOHEHTIB 610c(hepH BiIHOCATD:
[1, ¢.95-107; 6, c. 112-123;232-237]
38.flka KoHIEHTpallisi 3a0pyJHIOIYOT PEUYOBMHU B JIOBKULII BBAXKAETHCS TPAHUYHO

nomyctumoro (I'JIK)? [6, c. 213]
39. [lo ctpykTypH Merabiocdepu He BXOIHTD: [1, c.95-107; 6, c. 112-123;232-237]
40. I1lo Take nmapHUKOBUH edheKT? [1, ¢.95-107; 6, c. 112-123;232-237]

41.XT0 ¥ KOJIM BBIB TepMiH «HOOChepa»? CTBOproBadeM yUeHHs PO Hoocdepy €:

[1, ¢.95-107; 6, c. 112-123;232-237]
42. KucnotHi gouti GopMyrOThCs y palloHax: [1, ¢.95-107; 6, c. 112-123;232-237]
43.3acHOBHUKOM Cy4yaCHUX HayK 0ioreoximii Ta reoximii €:

[1, ¢.95-107; 6, c. 112-123;232-237]

44.Fe six 610reHHUI €IeMEHT KHBOi PEYOBHHH BiTHOCUTHCS JIO:
[1, c.95-107; 6, c. 112-123;232-237]
45. ToukoBi 1 TUISIMUCTI HEKPO3H JIUCTS SIK O101HIUKAIlIHHA O3HAKA XapaKTEPU3YIOTh:
[6, c. 250-253]
46. SIx 0101HAUKATOP He BUKOPUCTOBYIOTH! [6, c. 250-253]
47.B1N0K, K NOJIMEPHUM MPOAYKT METa00i3MYy, MICTUTh MOHOMEPHI JIAHKH:

[6, c. 238-241]
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48.3a MacmITaOHICTIO TeOXIMIYHI 6ap’epy MIAPO3MIISIOTH Ha. ..
[4, c.82-87; 6, c. 153-155]

5.3 TecroBi 3aBIaHHS 10 MOAYJIbHOI KOHTPOJILHOI podoTu Moay.ast 3M-J1a62

1. Enextpoximis - 1e po3aul (i3M4YHOI XiMii, B SKOMY BUBYAIOTHCA 3aKOHOMIPHOCTI

B3a€EMHUX MIEPETBOPCHb: [5, ¢.24-32]
2. Psn cranmapTHHX €NEKTPOTHUX MOTEHIIAIIB YTBOPIOETHCS MIPH PO3TAITYBAHHI ...
[5, ¢.24-32]
3. Hns temmepatypu 298 K piBasnus HeprHcra mpum mepexonai Bii HaTypaJbHOTO
jorapudma 10 AECATKOBOTO IMpHIMaE BUTIIS; [5, ¢.24-32]
4. Enexktpon — 11e: [5, c.24-32]
5. 3amuc (-)Cu|CuSOy, 1 M ||CuSOy4, 0,1 M |Cu (+) cBIiAUUTB, IO IIE: [5, ¢.24-32]
6. VY po3unHi eIEKTPOIITIB HOCIIMU CTPYMY € [5, c.32-44]
7. ENeKTpoIpoBITHICTH - 1I€ BEJIMUMHA, KA ... [5, ¢.32-44]
8. Ilpomec BHIIJICHHS PCUOBHMHHM Ha CIICKTPOJAX, TMOB’S3aHUN 3 OKUCHO-BiTHOBHUMU
peaxuisiMHy, sIKi BiJOYBalOThCSI HA €JEKTPOJax IiJl Yac MPOXOJKEHHS E€JEKTPUYHOTO
CTpyMYy, Lie [5, ¢.32-44]
9. B enekTpodiTHYHIA BaHHI MICTUTBCS PO3YMH COJIi KympyM Xjopuay. Slka pedoBHHA
ocijlaTUMe Ha KaToIi? [5, ¢.32-44]
10.1lix wac enexTpomizy, sKWii TpuBaB |1 roma. mpu cuii cTpymy 25 A, Ha Karoxi
BUIIUTMBCS MeTan Macoro 30 r. SIkuit MeTan BUIIIUBCS Ha eEeKTPOIi? [5, ¢.32-44]
11. BijbIIl aKTUBHO KOPOYE: [5, c.44-53]

12.11lo BinOyBa€eThCs MPU EACKTPOXIMIUHIM KOPO3ii e € KOHTAaKT MeTaiiB:  [5, ¢.44-53]
13.Tlpu enekTpoxiMiuHIA KOpO3ii KOHTAKTYIOUMX METajiB 3aii3a Ta MiJii B KHCIOMY

CepEeIOBHIIII: [5, c.44-53]
14. Jina mMeTaneBoro MoKpUTTS 3ajii3a BUKOPUCTOBYIOTh METAJH, K1 11O BIJHOLIEHHIO 10
3aji3a: [5, c.44-53]
15. TIpu my>keHHi 3ai1i3a HOro BKPUBAIOTh TOHKUM IIIAPOM: [5, c.44-53]
16. Konoinna yactuHKa 11e: [5, c.77-88]
17. OcHOBHY YacTUHY MilleIH 3aliMae: [5, c.77-88]
18.T'panyna 1e: [5, c.77-88]
19. Minena Mae moABiitHUI €EKTPOHHMIA 1Iap AKiHd MICTUTh: [5, c.77-88]
20.TToaBiiHUI €JIEKTPOHHUIA IIap IIe: [5, c.77-88]
21. Koarysiliss BAHUKAE KOJIH: [5, c.77-88]
22. Koarynsis ue: [5, c.77-88]
23. [list enexTpomiTy 1e: [5, c.77-88]
24. Pe3ynbTaToM KOaryJisiii €: [5, c.77-88]
25.3a ni€ro eneKTpoIIiTy BUHUKAE: [5, c.77-88]
26. MeTo1 BU3SHAYECHHS HITPUT-10HY: [5, ¢.98-107]
27.Bu3Ha4MTH, sIKa PEaKIlis JSKUTh B OCHOBI BUSHAUYCHHS HITPUT-10HY: [5, ¢.98-107]
28.1Ipu BU3HAUEHI HITPUT-IOHY BUKOPUCTOBYIOTH CIIOJIYKH SIKI CIIPHUSIIOTH YTBOPEHHIO B
3abapBIeHI MOJIEKYI 3B'SI3KiB: [5, c.98-107]
29. Hitput BU3HAYAIOTH 3: [5, ¢.98-107]
30. KoHIieHTpallifo HITpUT-10HA BU3HAYAIOTH 3a: [5, ¢.98-107]
31.3arajibHy TBEpPIICTh BOJAM BH3HAYAIOTH MPSMUM TUTPYBAHHSIM CTaHIAPTHUM
po3unHOM TpuiioHy b y mpucyTHoCTI iHAMKATOpA: [5, c.108-113]
32. JIns BU3HAYEHHS 3arajibHOI TBEPIOCTI BOAN BUKOPHUCTOBYIOTh: [5, ¢.108-113]
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33.Yka3zatu, skuid OydepHuil  pPO3UYMH  BHUKOPHCTOBYIOTH TpU  TNPOBEICHHI

KOMILIEKCOHOMETPHYHOTO THTPYBaHHS Ta Bu3HaueHi Ca’': [5, ¢.108-113]
34. KinbkicHuit BMict Mg?*-ioHa BH3HAYAIOTH METOIOM: [5, ¢.108-113]
35. Vkazaru, skuii OydepHHN pO3YMH BUKOPHUCTOBYIOTH TPHU TMPOBENCHHI BH3HAUCHHS

3arajbHO1 TBEPJOCTI BOJAM TUTPYBAHHSIM: [5, ¢.108-113]

5.4 TecToBi 3aBAaHHA 10 icIUTY

1. MeraneBuM €IeKTPOIOM Ha3UBAETHCH ... [1, c.11-23; 3, c. 255-265; 7, c. 272-293]
2. CrapmapTHUM €JEKTPOAHMM TMoOTeHmianoM E° g  MerameBoro enexkrpoja
HAa3UBAECTHCA: [1, c.11-13; 3, c. 255-265; 7, ¢. 272-293]
3. BenuuuHa eneKkTpOHOTO MOTEHINATY ISl METAJIeBOrO €IEKTPOa PO3PaxOBYETHCS 3a
PIBHSHHSIM: [1,c.11-23; 3, ¢c. 255-265; 7, ¢. 272-293]
4. BenuuuHa €JEKTPOAHOTO MOTCHINIATY ISl €ICKTPOAA IPYroro POAY 3aJeKHUTh:
[1,c.11-23; 3, c. 255-265; 7, c. 272-293]
5. EkcnepuMeHTanbHO BUMIpsSHA BETUYHHA €IEKTPOIHOTO NOTEHIIIAy IMOKa3ye:
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
6. Ilorenmian E, Bu3HAUyBaHOTO €NEKTPOAA MOPIBHIOE BUMIPSHOI Pi3HHUII MOTEHITIATIB
E, — E; = AE, K110 10ro BeJIM4YMHa ... [1,c.11-23; 3, ¢c. 255-265; 7, c. 272-293]
7. IlpymunHa BUHMKHEHHS AU(Yy31HHOT0 NOTEHIIATy MOJIATaE B ...
[1,c.11-23; 3, ¢. 255-265; 7, c. 272-293]
8. T'anpBaHIYHI €JI€EMEHTH — II€: [1,¢.25-30; 3, c. 255-265; 7, c. 272-293]
9. XIMIYHHM TrajJbBaHIYHUM €JIEMEHTOM € €JIEMEHT, CKJIaIEHUI 3 ABOX ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
10. KoHnieHTpamiitHuM rajibBaHIYHIM €JIEMEHTOM € €JIEMEHT, CKIIaJIeHUH 3 JIBOX ...
[1,¢.25-30; 3, ¢c. 255-265; 7, ¢. 272-293]
11. B rajgpBaHIYHOMY €JIEMEHTI MPOIIeC OKUCICHHS mpoTikae ...[1, ¢. 272-293; 2, ¢.25-30]
12. JIng ranbBaHIYHOTO €JIEMEHTA EJIEKTPOpYIIiiiHa CHjla BU3HAYAETHCS 3a PIBHSHHAM
e.p.c. = E; — Ey, ne: [1, c.25-30; 3, c. 255-265; 7, c. 272-293]
13. /I MigHO — IMHKOBOTO eneMenTa Sko6i—/lanHiens enekTpopyiriitHa cuia JOPiBHIOE:
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
14. EnexTpoaoM MOpiBHSHHS B MOTEHIIIOMETPIT € €eKTPO/I, TOTEHIIial SKOTO ...
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
15. ConboBHi1 MICTOK B TaJbBAaHIYHUX €JIEMEHTaX 3alOBHIOETHCS 3a3BUYAN PO3UMHOM
XJIOPUAY Kairo, TaK sK: [1, ¢.25-30; 3, c. 255-265; 7, c. 272-293]
16.V piBusinHi HepHcTa, 32 TOMOMOTO0 SIKOTO PO3PAXOBYETHCS MOTEHITIAT METAIEBOTO
€JICKTPO/IA, I KUTbKICHOT XapaKTEPUCTHKHU 10HIB METaJliB BUKOPUCTOBYIOTh 1X:
[1, c.25-30; 3, c. 255-265; 7, c. 272-293]
17.YcTaHOBITH BIAMOBIIHICTE MK (DOPMYJIOIO COJi 1 PIBHSHHIM MPOIIECy, IO MPOTIKa€e
Ha aHO/Il TIPH €JIEKTPOIIi31 11 BOJHOTO PO3UYUHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
18. YcTaHOBITH BIANOBIAHICTE MK (DOPMYIOIO COJII 1 MPOIYKTOM, IO YTBOPIOETHCS Ha
IHEPTHOMY aHO/I MPH €JEKTPOIIi31 11 BOJHOTO PO3UHHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
19. VcTaHOBITh BIAMOBIIHICT MK HA3BOK PEUOBHMHHM Ta OCHOBHUMHM Ta30MOI0HUMHU
MPOYKTaMH €JIEKTPOIIi3y HOTO BOJTHOTO PO3UUHY.
[1,c.36-41; 3, c. 269-281; 7, c. 293-304]
20.flke 3 HaBeAeHUX TBEpPIKEHb HE MOXKE OYyTH BIJTHECEHO JO XapaKTEPUCTUKU
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€JIEKTPOXIMIYHOT KOPO3ii ... [1,¢.31-35; 3, ¢. 285-292; 7, ¢. 554-560]
21. Slkuit KOpOo31MHMI TalbBaHIYHUN MIKPOEIEMEHT, BUHUKAE TIpH aTMOCepHiid KOpo3ii

BYTJICIIEBOT CTAJIi? [1,¢.31-35; 3, c. 285-292; 7, c. 554-560]
22.BxaxiTh, B mIapi 3 SKHUM MeETajoM 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 KOJIOITHOTO?
[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. SIxi o3HaKM HAHOUTBII XapaKTepHi U 00'€KTiB KOIOITHOT XiMii?
[1, c.41-53; 7, c. 305-341]
26. MoJieKyu IOBEpPXHi KOJIOIIHOTO PO3UYUHY BOJIOMIOTE ...  [1, ¢.67-74; 7, c. 305-341]
27.TloBepxHeBa €HEPTisl, SKOIO BOJOMIIOTH 00'€KTH KOJIOTAHOT XiMii, IBJIsSI€ COOOIO ...
[1, c.67-74; 7, c. 305-341]
28. SIki MmeToIM OTpUMaHHSI KOJIOITHUX CUCTEM BIAHOCSTHCS J0 TUCIEPraliiHuX ... ...
[1, c.49-51; 7, c. 305-341]
29. SIxi MeToIM OTPUMAHHS KOJIOITHUX CHCTEM BITHOCATHCS 0 KOHJCHCAI[IHHUX ... ...
[1, c.49-51; 7, c. 305-341]
30. BcTtaHOBITH BIAMOBIIHICTh HA3BOKO (Di3UKO-XIMIYHOIO CHCTEMOIO Ta KiIacHQiKaIliero 3a
arperaTHAUM CTaHOM [1, c.41-51; 7, c. 305-341]
31. Bci MONEKyISIpHO-KIHETUYIHI BIIACTUBOCTI KOJIOITHUX CHCTEM € HACIIIKOM ...
[1, c.54-59; 7, c. 305-341]
32.BCcTaHOBITh BIAMOBIAHICTE MK MOJICKYJISIPHO-KIHETUYHOKO BIIACTHBICTIO KOJIOiTHOT
CHUCTEMH Ta CYTTIO Ii€i BJIaCTUBOCTI: [1, c.54-59; 7, c. 305-341]
33.301b OTPUMYIOTH TiTPOJI30M XJIOPHOTO 3aii3a (40 KHUIUIAYOI TUCTHUIHOBAHOI BOIU
nonatoTh o kparisax 2% po3unH FeCls, micist AeKiIbKOX XBUIMH KUTIIHHS BUXOIUTh
30J1b YEPBOHO-KOPHYHEBOTO KOJbOpPY). IIpu Timpoii3i mpoTikae HACTyImHA pPeaKIlis:
FeCl; + 3H,0 = | Fe(OH); + 3HCI

CknamiTe cxemy OyJ0BH MIIIETH 1 BKaXKITh, K1 10HH €:

| — morenmianyrBoprotounmu; |l — npoTuionamu agcopOItiitHOrO 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 3mimryBaHHI PO3YMHIB TIAPOKCHIY HaTpito (Hammumok) 1 cynbdary mimi (II)
YTBOPIOIOTHCS MIIIEJTH HACTYITHOT OY/IO0BH ... [1, c.75-81; 7, c. 305-341]

36.1Ipu 3MmilmryBaHHI pO34YMHIB Trigpokcuay Hatpito 1 cyiabdary migi(Il) (Haamumiok)
YTBOPIOIOTHCS MIIEJIM HACTYITHOT OYIOBH ... [1, c.75-81; 7, c. 305-341]

37. 5Ixa 3 hopmyn BimoOpaskae MOHSITTS MOBEPXHEBOI aKTHBHOCTI?
[1, c.67-74; 7, c. 305-341]
38. SIki 3 HaBeJleHUX pPeYOBHH (B pa3i BOAHUX PO3YMHIB) BiHOCATHCA A0 [TAP:
1) C13H27COONa, 2) CU(OH)z, 3) A|2(804)3, 4) C5H100H?
[1,c.67-74; 7, c. 305-341]
39. SIki 3 HaBeJleHUX PEeYOBHH (B pa3i BOAHUX PO34MHIB) BigHOCATHCs A0 [1IP:
1) C13H,;,COONa, 2) Cu(OH),, 3) Aly(SOy)s, 4) CsH1gOH?
[1,c.67-74; 7, c. 305-341]
40.3a aKkuX yMOB JOTpUMY€EThCs TpaBuio Jlrokno-Tpayoe? [1, ¢.82-89; 7, c. 305-341]
41. Koarynsiiist KOJOiTHUX CHCTEM — L€ TPOIIEC ... [1, ¢.82-90; 7, c. 305-341]
42. SIxi BU3HAYCHHSI HE BIAMOBIMAIOTH 3MICTY TOHSTTS «KOATYJISIIis»?

[1, ¢.82-90; 7, c. 305-341]
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43. CTiliKicTh AUCTEPCIMHOI CUCTEMH BH3HAYAETHCS ii 3/IATHICTIO 30€piratv moYaTKOBY
CTYMIHb JUCIEPCHOCTI YAaCTHHOK 1 1X PIBHOMIPHUN pO3MOIIA B JUCIEPCIHHOMY
cepenoBullll. Po3pi3HAIOTH KIHETUYHY 1 arperatuBHy CTIMKOCTI. BKaxXiTh OCHOBHI
YHMHHUKHA KIHETUYHOT CTIHKOCTI 30JIiB. [1, c.82-90; 7, c. 305-341]

44, KigeT4HAa CTIHKICTB 30J11B — 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 3apsKEHHMH KOJOITHUMU YaCTUHKAMHU
HalMEHIIIUH MOPIT KOaryJssiii MaTUMe eJIEKTPOITIT ... [1, c. 305-341; 2, ¢.82-90]

47.BubepiTh BU3HAYEHHS, 110 BiJ0OpaxKye MOHATTS Oiocdepu — 1€ ...
[1, c. 105-107; 4, c. 25-65; 13, ¢.22-35]
48.CepenHio KOHIICHTpAINI0 XIMIYHMX €JIEMEHTIB, IO MICTIAThCA B 3EMHIH Kopi,
riapocdepi, 3emii, KOCMIYHUX TijdaX, TeoXIMIYHMX ab0 KOCMOXIMIYHHUX CHCTEMax
BU3HAYAIOTH ... [1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
49.3emMHa KOpa TOCTIHHO MiJIAETHCS PI3HOTO POJY BIUTMBAM SK €HJIOTCHHOTO, TaK 1
€K30T€HHOT'O XapaKTepy, MPUYOMY PYIIIITHOIO CHIIOK €HAOTC€HHHUX MPOLIECIB € ...
[1, c. 95-107; 4, c. 25-65; 13, ¢.22-35]
50.fka ¢pakiis Tymycy € HaWOIIbII arpeCUBHOIO, TAaKOK IO Ma€ 3aTHICTh [0
KOMIUIEKCOYTBOPEHHSI 3 10HAMH TMOJIIBAJICHTHUX METaIIiB?
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
51. [IpaBuio [NoapAmMIITa TOCTYINIOE, IO 130MOP(13M MOXKIUBHUM TUTBKH MI’K 10HAMM ...
[1, c. 95-107; 3, ¢.69-73; 4, c. 25-65; 6, c. 142-179]
52. lonnuii moteHmian Kapriemka BU3HAYAIOTh SIK BITHOIIEHHS 3apsay 10HA 0 HOTO ...
[1, c. 95-107; 4, c. 78-82; 6, c. 118]
53. BigHOIIEHHIO MOPIYHOTO BUAOOYTKY XIMIYHOTO €JIEMEHTA JI0 HOro KJIapka B 3eMHIH
KOP1 XapaKTepu3ye Horo ... [1, c. 95-107; 4, c. 78-82; 6, c. 112,116,233]
54.3rigao reoximiunoi kiacudikamii B.M. TlompammMiara XiMigHI €JE€MEHTH, IO
YTBOPIOIOTH TPCHKI MOPOJU 1 MatOTh BUCOKY CIIOPIIHEHICTh O KHCHIO, BITHOCSTHCS
70 ... ... [1, c. 95-107; 4, ¢.71-77]
55. Jlerki XiMi4Hi €IEMEHTH TOLITUPEHI B 3¢MHII KOpP1 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]
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