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1. Onuc nexgarorivyHol NPaKTHUKHA

AHAJITUYHI JOCJIUUKEHHA XIMIYHUX OB’€EKTIB

AHAJUTUYHI JOCJHUUKEHHSA BIOT'EOXIMIYHUX OB’€EKTIB

HABKOJIMIIHbBOTI'O CEPEJOBHIIA

(na3Ba)

I'ay3b 3HaHB, CHIENiaJbHICTh, OCBITHiH CTYNHb

["ay3b 3HaHb 10 IMpupoaHuyi HAyKU

OCBITHbO-HAYKOBUM TpeTIn

pIBEHb

OCBITHI CTYIIHb TOKTOp dimocodii
CrenianbHICTh 102 «Ximis»

[Tpodinb 0CBITHBO- Exonoriyna 6e3neka

HayKOBOI IIpOrpaMHu

XapakTepucTHKa HaBYaJIbHOI JUCITUTLIIHH

Bujg 000B’I3K0BA
3arajgbHa KUIBKICTh T'OJIUH 60
Kinekicts kpenutiB ECTS 2
KinpkicThb 3MICTOBHX 1
MOIYJIiB

KypcoBuii mpoekr He nependaueno
(poboTa)

HapuayipHa npakTHKa 30

dopmMa KOHTPOJTIO 3aJTiK

IHoxka3zHMK HABYAJBHOI JUCUHMILIIHY JJI51 AEHHOI TA 32049HOI ()OPMH HABYAHHS

neHHa ¢popMa HaBYaHHsS | 3a04Ha (hopMa HaBUAHHS
Pix miaroroBku (Kypc) 1 1
Cemectp 2 2
JlekiiiiHi 3aHATTS
[IpakTryHi, cCEMIHAPCHKI
3aHITTS
JlabopaTopHi 3aHATTS
HaBuanpHa mpakTuka 30 30
CamocriiiHa po6oTa 30 30
InuBinyanpHI 3aBIaHHS
KigpKicTh THXKHEBUX 30 30
ayJIMTOPHHUX TOJUH JJIS
JIEHHO1 (popMU HaBYAHHS




BCTVII
XiMIYHUN aHaAM3 € OJHMMH 13 HaWOUIbII Ba)XJIWBHX I1HCTPYMEHTIB B

€KOJIOTITYHMX JOCIIJDKEHHSIX, a TaKOoX JJIs MiAroToBKW ¢axiBiliB-exosoris. [Ipu
POMY TMIEpeNiK TMOocaj, fKI MOXe 3alilMaTH €KOJIOT, JOCHUTh LIMPOKHM: e 1
ciBpoOITHUK ~ jabopaTtopii  KOHTPOJIO  SIKOCTI  O0’€KTIB  JOBKLLISL, 1
MikpoOionoriunoi nabopatopii, nmadoparopii O10XIMIYHOTO aHaJi3y MEIUYHHX
3aKJIaJ(iB, €KCIEPTHO-KPUMIHATICTUUHUX Jab0OpaTopii, CTaHIM BOAOIIATOTOBKU
Ta OYMIIEHHS CTIYHUX BOJ, EKOJIOTIYHOIO KOHTPOJIIO CTaHy HAaBKOJHUIIHBOTO
cepenoumia. Bci obmacti BUpPOOHHMYOI [ISUIBHOCTI BHUMAararTh TIIHOOKHX
TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK BHUKOHAHHS  aHAJITUYHHUX
JOCITIJIKEHb HTUPOKOT0 CHEKTPY 00’ €KTIB MPUPOTHOTO YH IITYYHOT'O MOXOKEHHS.
Tomy HaBUallbHA AUCIUILIIHA «AHATITHYHA XIMis» € 000B’SI3KOBUM KOMITOHEHTOM
(GyHIaMEHTAIBHOI MIATOTOBKHU CTYAEHTIB 31 CIE1aIbHOCTI €KOJIOT1YHA Oe3MeKa.

TeopeTnyHl 3HaHHSA Ta MPAKTHUYHI HABUYKH, HAOyTI B MpPOILECI OCBOEHHS
aHAIITUYHOI X1Mii, HEOOX1JHO BMITH 3aCTOCOBYBAaTH MPU BUKOHAHHI KOHKPETHUX
BUpOOHMUYKX 3adad. [Ipu 1bOMy BHHHMKae HEOOXIAHICTh CKJIAJIaHHS MPOrpamMu
JTOCITIKEHHS, BUOOPY METOJY Ta METOJMK SKICHOTO Ta KUIBKICHOTO aHamizy —
TOOTO OararonapamMeTpUyHOTO E€JIEMEHTHOrO aHali3y 00’€KTy JOBKUUIS 4d HOTO
MOJIEJII.

Tomy 3a7aya HaBYAJIbHOI NPAKTUKH — CPOPMYBATH Y aCHIPAHTIB YSBIICHHS
PO METOAM XapaKTepHU3allii XIMIYHOTO CKJIay MPUPOJIHUX YH IITYYHUX 00’ €KTIB 3
BpaxyBaHHSIM OIIIHKK €KOJIOTIYHOI CHUTYyaIlli, 1aTu MPaKTU4YHI HAaBUYKU POOOTH 3
BUKOPUCTAHHSAM Cy4acHOTO OOJaJHAHHS JJIsl aHaJI3y, 3a0€3MeUUTH 3aCTOCYBaHHS
oJlep>KaHUX 3HaHb JJs JOCHI/DKEHHS Y MeXaxX peajbHOi BHUPOOHWYOI CHUTYyaIlii.
AcmipaHTd TOBUHHI OyAyTh CaMOCTIHHO BHBYHUTH PEKOMEHJOBAHY HAYKOBY
JiTepaTtypy, TMPOBECTH  EKCHEPUMEHTaIbHI  JOCHIJKEHHS, MpOoaHali3yBaTu
OJIepKaHi pPe3yibTaTH 3 TOYKHU 30PYy BIAMOBIAHOCTI BCTAaHOBJIEHWM HOPMAaTHUBHHUM
BUMOTaM JI0 €KOJIOTIYHUX MapaMeTpiB JOBKIJUIS, IPU NEPEBUILIEHH] BCTAHOBIIEHUX
HOPMATHBIB 3allPOTIOHYBATH METOJM OYHWIIEHHS CTIYHMX BOJ Ta OIIHUTH IXHIO
¢(hEeKTUBHICTb.

Sk miaCcyMOK acmipaHTy CKJIaJaroTh 3BIT BianoBiaHo A0 Bumor JICTY 3008-
95 JloxymeHTaitisg. 3BiTH B 00JIaCTI HAYKH 1 TEXHIKU 1 3aXuIaroTh Horo. dopma
KOHTPOJIIO 3HaHb — 3aJIIK.



1. META ¥ 3ABJAHHS HABUAJIbHO-TIEJATOI' TYHHOI ITIPAKTUKN

3aBepiiaJbHUM  €TaloM HaBYAJIBbHOI XIMIYHOI MIATOTOBKU acCIHipaHTa €
NPOXOJKCHHS HaBYAJIbHOI NMPAKTUKU (BUKOHAHHS CIICHIIPAKTUKYMY). 3B'SI30K MiX
TEOPETUYHUM MaTepiayioM 1 Oe3mocepeHpor0 poOOTO B JabopaTopii MmiaBHUIILYE
e(peKTUBHICTh 3aCBOEHHS KypCy XiMii 1 cripusie (GOpMyBaHHIO HaBUKIB BUKOHAHHS
AHATITHYHUX JOCIIHKCHb.
1.1 Meroro HaBYaJbHOI MPAKTHUKU aCIHIpaHTIB € HAOyTTS Ta BIOCKOHAJICHHS
HAaBUYOK 1 BMiHb BHUKOHAHHS aHAIITUYHOTO EKCIIEPUMEHTY 1 HOTO HaBYaJIbHO-
METOJINYHE 3a0e3meueHHS.

1.2 V nporeci mpoxoIXKEHHsI HaBYAJIbHOT TPAKTUKK aCHipaHTH MOBUHHI OBOJIOIITH

TaKUMHU KOMIIOHEHTaMHU:

v\ [pEeIMETHHUMH, IO € BAXKIMBHMH JUIA YCIIIIHOI mpodeciiiHoi MisIbHOCTI 3a
cremiaigbHIiCTIO 102 «X1iMisy;

v\ IepeloBHMMH KOHIIENTYAJIbHUMH Ta METOHOJIOTIYHUMH 3HAaHHAMH B Taiysi
npodeciiiHOl AiISUTBHOCTI 1 HA MEXK1 MpeAMETHUX Trany3ei «Heopraniuna ximish»
ta «Exonoriyna 0e3nekay;

v' po3po0OKOIO Ta peasizalli€ro MPOEKTIB, BKIIOYAIOYM BIACHI JOCIIHKEHHS, SKi
MaroTh MOKJIMBICTh MEPEOCMUCIUTUA HasBHI Ta CTBOPUTH HOBI IUTICHI 3HAHHS
pO3B’A3yBaTH 3HAYYIl COIiaJibHI, HAyKOBl, KYJbTYpHI, €THYHI Ta I1HIII
3aBJIaHHS,

v\ KPHUTHYHHI aHaji3, OIIHIOBAHHS i CHHTE3 HOBHX i/1€i;

v/ CIJIKyBaHHS y JiaJlOTOBOMY PEXHMIi 3 IIMPOKOI HAYKOBOIO CIIIBHOTOIO Ta
TPOMAJICHKICTIO B MIE€BHIM ragy3l HayKoBOi Ta MPOQeCciiHOT AISUTBbHOCTI.

1.3 B mpotieci nmpoxoKeHHsT HaBYaIbHOI MMPAKTUKW aCipaHTH MOBUHHI 3HATH:

e Opranizailiro HaBYaJIBHOTO MPOIIECY Y 3aKJIaJll BUILIOT OCBITH;

® CTPYKTYpY Ta 3MICT BUKJIAJAIbKOI JISJIbHOCTI;

® METOJMKY MIArOTOBKH 1 MPOBEIEHHS 3aHSTh, OpPraHi3allil0 CaMOCTIIHOI Ta
1HIUBIAyaJIbHOT pOOOTH;

® OCHOBHU HGI[aFOFiKI/I BI/II]_IOI HIKOJIN.

1.4 OcHOBHHMMU 3aBJaHHAMM HABUAJIbHOI IPAKTUKH €:

v’ 3akpiluleHHs Ta MOTJIMOJEHHS TEOPETHYHUX 3HaHb, HAOYTTS HaBHUYOK
CaMOCTIITHOT poOOTH 3 JITEPATYpOI0, BUOIP METOAIB 1 METOIMK aHAaNi3y;

v’ TlnanyBaHHS CTPYKTYPH, PO3POOIEHHS METOIUKH M 3MiCHEHHS iArOTOBKH JI0
MIPOBEICHHS 1a00OPATOPHUX 3aHSTh;

v HanmcaHHs IJ1aHiB-KOHCIIEKTIB J1a00pATOPHUX 3aHSAT;



MOoHITOpUHT, aHaji3 Ta MIATOTOBKAa METOJAUYHOTO 3a0€3MeUeHHs 3 HaBYAJIbHO1
MPaKTUKH;

HanaromkeHHss KOHTakTy ¥ opradizallisi IeaaroriyHoi B3aeMojli  3i
CTYJICHTAMH;

Opranizallis cCaMOCTIHHOT pOOOTH CTYACHTIB;

AHani3 meAaroriyHUX CUTyalllil Ta CcaMOCTIMHE NPUUHATTS pillleHb IIOA0
BUPIIIECHHS TPpo0IieM;

BupoOienHs 1HAWBIAYabHOTO CTUJIIO OpTaHi3allii MmeaaroriyHoi B3aeMoJli Ta
M13HABAIBHOI JIISUTBHOCTI CTYICHTIB.

Bukopucranus HaOyTHUX yMiHb IIPH AKICHOMY 1 KUJIbKICHOMY aHajli3l 00'€KTiB
JTOCJIIIKEHHS;

P03BUTOK HABMYOK aclipaHTa J0 HAYKOBOT'O aHaji3y OTPUMAaHUX PE3YJbTATiB

€KCIIEPUMEHTIB;

v

[linroToBKa BHUCHOBKIB 1 OOIPpYHTYBaHHS HpPOIO3ULIA 1 peKoMeHAAIii

BI/Ip06HI/I‘-IOFO XapaKkTepy.

2.1.

2.2.

2.3.

2.4

2.5.

2.6.

2.7

2. OPT AHIBAIIITHI OCHOBU HABYAJIBHO-TIEJIAT OT' TYHO]

I[TPAKTUKN
3aranpHu 00CSATHABYANBHOI pakTUKH ckiaagae 2 kpeautu €EKTC (60 roauH)
y IpyroMy CEMECTpP1 HaBUYaHHS.
HapuanbHOo-MeTOIMYHA poOoTa (IMIATOTOBKA JI0 3aHATh, METOAWYHA POOOTAa,
BIJIBITyBaHHSI Ta aHalli3, MPOBEJICHHSI KOHCYJbTAIlll, KEPIBHUIITBO PI3HUMHU
BHUJIAMH JIISUTBHOCTI CTY/ACHTIB) CTAHOBUTH 30 HaBYAIBHUX T'OJIUH NPAKTHKU B
PaxyHOK CaMOCTIAHOT MiTOTOBKH.

Ha aynutopHe HaBaHTakeHHS (MpOBEICHHS JIAOOPAaTOPHUX 3aHSTH)
BiiBoauThHCs 30 TOIMH 3arajJbHOTO Yacy MPAKTHKH.
. 3aXMCT MPAKTUKU 31MCHIOETHCS Ha 3acigaHHl kadenpu 1 oniHoeTbes 3a 100-
OaJIbHOI0 IIKAIOK 3 METOK OJICp’KaHHS EKBIBAJICHTHUX OI[IHOK 3a
HaIlOHAJILHOIO IKaI0r0 Ta 3a mkanor CKTC.
AcrmiipaHTy, SKUW HE BHUKOHAB MPOTrpaMy NPAKTUKH, OTPUMAaB HETaTHUBHUI
BHUCHOBOK IIIOJIO 11 TPOXOJKEHHs, a00 HE3a0BIIIBHY OIIHKY 3a pe3yibTaTaMu
3aXUCTy, HANAETbCS IMPABO 11 IMOBTOPHOIO IMPOXODKEHHS Ta 3aXUCTy Y
BCTAHOBJICHOMY ITOPSIKY.
Opranizanis 1 KOHTPOJIb 32 BUKOHAHHSIM CIIEUIIPAKTUKYMY MOKJIAIa€ThCA Ha
3aBiyBaya Kadeaporo aHaJITUYHOI 1 010HEOPTraHIYHOI X1Mii Ta IKOCT1 BOJIU.
AJITOpUTM BUKOHAHHSA :



v ClelIpakTUKyM € OJHMM 3 IEpIIMX €TaliB CaMOCTIHHOI HayKOBO-
JTOCHITHUIIBKOI ~ pOOOTH  acIipaHTa, OCHOBOIO  JUISI ~ BHKOHAHHS
JTUcepTaliifHol poboTH;

v/ AcripadTy MPONOHYEThCS TOTPUMYBATHCSA TaKOi CTPYKTYPHO-JIOTI4HOT
CXeMH BHWKOHAHHS 1HIWBITyaIbHOTO 3aBJaHHS IPAKTUKYMY:

DopMyYBAHHS aHAJITHYHOT 3axa4i
Ta if HAYKOBE OGrpyYHTYBaAHHSA

XapaKTepHCTHKA 30BHIINHIX O3HAK
MOJ€JIbHOIO PO3YHHY

\

SARIiCHHH aHAaJII3
MOIJ€.IbHOIO PO3YHHY

Bubip Ta oniHka MeTOoaiB KiLIBKICHOroO
AaHAaJI3y BMICTY KOMIOOHEHTIB

IIpoBeaeHHS TEOPETHYHHX PO3PaXyHKIB
(a7iKBOTH, KOHOEHTPAaNild poboYHX peareHTiB)

IIiaroroBKa aHAJITHYHOIO NOCYAY, NpH.JIaAJIB,
THTPOBAHHX Ta pOo6OYHX PO34YHHIB

}

IIpoBeaeHHNA KiJIBKICHOroO
AHAJIZY MOJAEJIBHOIO PO3YHHY

OOpoOKka pe3yabTaTiB aHATI3IB

OOroBOpeHHHA OJAEPRAHHX pe3V.IbTaTIB,
BHOIp MeTOoaiB OYHINIEHHS CTIYHHX BOI,
IO MICTATHL BHSABIE€HI 3a0pyAHIOOYi PEYOBHHH

Cri1aaaHHA 3BIiTY

\

3agik

3. 3BITHA JOKYMEHTANIA

3.1. ITicns mpoXomKeHHs MeAaroriyHol MPaKTUKX acHipaHT Mmojiae Ha Kadeapy Taki

JIOKYMEHTH:

3arajgbHUM 3BIT npo mpoxomkenHs npaktuku (I1Ib acmipanTa, cremianbHICTB,
kadenpa, [1Ib HaykoBOTO KepiBHMKA, MEPIOj MPOXOHKCHHS, 3araibHUA 00CsT
TOJIUH);

rpadik TPOXOJKEHHS MPAKTUKHU (J1aTH MPOBEICHHS, aKaJeMiuHa rpymna, Tema,
BHJI 3aHSThH);

BIJITYK HAYKOBOTO KE€PIBHUKA MPO MPOXOKEHHS MTPAKTUKH,

acmipaHTH, SKI TpOBOJATH 3aHATTA mnepeOysBatoun Ha mnocaai HIIIT (3a
CYMICHUIITBOM) B 3aKjaJl BHUIIOI OCBITH, 3BUIBHSIOTHCS BiJ TMPaKTUKA 3

6



BI/IMOBITHUM TOJJaHHSM Ha Kadeapy OBIIKK 3 MICLS Mparlli Ta BUILIE3a3HAYCHUX
JIOKYMEHTIB,;

e ACITipaHTH MAlOTh MPaABO MPOXOJUTH IEAArOTIYHY IMPAKTUKY B IHIIUX 3aKjIajIax
BUIIOT OCBITH YKpaiHW, Ta 3a KOPAOHOM. 3 HACTYITHUM IOJaHHIM IIOJICHHUKA
NPAaKTUKU Ta PO3TOPHYTOI XapaKTEPUCTUKH BiJl BIAMOBITAIBHOTO KypaTopa 3
MICIISI IPOXOKCHHSI IPAKTHKHU.

4. OPTAHI3ALIA I KEPIBHUITBO BUKOHAHHAM CIIELHITIPAKTUKYMY

besnocepenne KepiBHUIITBO pPOOOTOIO acmipaHTa 3AIHCHIOETHCS HOTO
HAYKOBUM KEPIBHUKOM a00 MPHU3HAYCHUM JOICHTOM Ka(eIpH.
KepiBHUK CIICIIIPAKTUKYMY:
Bunae acmipaHTy iHOUBITyadbHE 3aBJIaHHS Ha BUKOHAHHS CIICIIIPAKTHKYMY,

CKJIaJICHE HUM, 13 3a3HAYEHUM TEPMIHOM 3aKIHYEHHS POOOTH;

- Hapnae acnipanTy nomnomMory B po3po0Oili 1jiaHy BUKOHAHHS 3aBJaHHS;

- PexoMeHnye acmipaHTy HayKOBY, HaBYaJbHY Ta METOAWYHY JIiTEpaTypy,
IHTEepHET-KEPEa;

- Hanae acniipaHToBi ccTeMaTH4H1 KOHCYJIbTAIIlT;

- IlepeBipsie 3BIT mepes] 3aXUCTOM Ha 3aciiaHHi Kadenpu.

CreunpakTuKyM acmipaHTH BUKOHYIOTb B Jlaboparopisix kadeapu
aHAMITUYHOI 1 OIOHEOPraHiyHOiI XiMii Ta SIKOCTI BOJAU (3 BUKOPUCTAHHAM
616moteunoro ¢ouay kadeapu, 0i10mioreku HYBIll Ykpainu 1 [ITHB, inTepuer-
JKEpen).

5. OUIHIOBAHHS BUKOHAHHSI CITELIIPAKTUKYMY 3A MOJVJIBHO-
PEUTUHI'OBOIO CUCTEMOIO

o 3MICT MOYITIO Peiitunrona Kinbkicts
o o OLliHKa, Oayn TOVH
< H
S
=
1 BusHaueHHS SKICHOTO CKIamy 00’ €KTy 10 2
JIOCITIJIKEHHS
Bubip MeToniB Ta METOJIUK KiJIbKICHOTO aHaJi3y 20 16
00’exty nociikeHHs. [IpoBeeHHs aHATITUYHUX
JIOCITIJIKEeHb
[TpoBeneHHS pO3paxyHKIB. 20 6

AHai3 ofiep>kKaHNX Pe3yIbTaTiB.

Po3pobxa pexomeHaaIiii o0 METOIiB BHIAJICHHS
BUSIBJICHUX XIMIYHUX 3a0pyTHIOBAUiB 13 CTIYHUX Ta
TEXHOJIOTIYHUX BOJ.

OdopmiteHHS 3BITY PO MPOXOHKEHHS 10 6
CHEUTNPaKTHKYMy
BCBOI'O: 70 30




2 3anik 30
Pasowm: 100

Biamosigao no «llomoxxeHHsT Tpo 3abe3MeueHHs SKOCTI  OCBITHBOI
JISUTBHOCTI Ta SIKOCT1 BUIIO1 OcBiTH y HarionansHOMY yHiBEpCcHTETI 6i0pecypciB 1
IPUPOIOKOPUCTYBaHHs YKpainny, BBeaeHoro B HYbBill Ykpainu 3 1 Bepecus 2016
p. (Haka3z Ne 884 Big 20.09.2016 p.), peUTUHT 3 AUCUMILIIHA R ;. BU3HAYa€THCS B
Oayax BIAMOBIJHO JI0 3arajibHOi KUIBKOCTI roauH. JJisi AOMYyCKy JO 1CIUTY abo
31Ky CTYJICHTY HEOOX1HO HaOpaTu MiHIMaJIbHY KUIBKICTh OB ISl 3aCBOEHHS
Matepiany, mo ckianae 60% Big cyMapHOT PEHUTHMHTOBOI OIIIHKA 3MICTOBHX
MOAYTiB - Roy (42 6amm). [llkana omiHKY BUSHAYAETHCSI HACTYITHUM YHHOM:

=
< 0 =
% o g E 8
o = Busnauenus ECTS = 28 Eﬂ
2 Z = S
e} o H X =
Ef = plo~viN =
< O o ()
o = [~V = A~
Bigminno - Bigminne Bukonanus uire 3 | (0,90-1,00)R . 90-100
HE3HAYHOIO KIJIbKICTIO IIOMUJIOK
% Nyxe nodope - Bumie cepeanboro piBas 3 | (0,82-0,89)R . 82-89
2 KUJIBKOMA IIOMHJIKAMU
=
g Jodpe - B 3arampHOMY TipaBuiibHa podota 3 | (0,74-0,81)R e 74-81
A MEBHOIO KUTBKICTIO TPYOHX ITOMIJIOK
3a10BiJILHO - HEITOraHO, aJie 31 3HAYHOIO (0,64-0,73)R e 64-73
KUIBKICTIO HETOJIIKIB
JlocTaTHLO - BUKOHAHHS 337I0BOJILHSIE (0,60-0,63)R ¢ 60-63
MIHIMaJIbH1 KpUTEpIi
° He3aaoBisibHO - TOTPiOHO MpaIfoBaTH (0,35-0,59)R e 35-59
ﬁ E nepest THM, SIK OTPUMATH TIO3UTHBHY OLIIHKY
% He3anoBisibHO - HEOOXiHA cepiio3Ha (0,01-0,34)R e 1-34
§ nojanbIina podora

6. [IPABA TA ObOBA3KU ACIIIPAHTA

6.1. AcmipaHT Mae MpaBo 3 YCIX MHUTaHb, IKI BUHUKAIOTH I 9ac MPOXOKCHHS
MeJaroriyHol MPaKTUKH, 3BEPTATUCH O HAYKOBOTO KEpiBHUKA a00 3aBimgyBaua
kadeapu, BHOCUTHU MPOMO3UIIIT 1010 BJOCKOHAJICHHSI OpraHi3allii MpakTHUKHU.

6.2. AcmipaHT MiJ Yac MPOXOJKEHHS MPAKTUKU 3a MONEPEAHbOIO JOMOBIIECHICTIO
Ma€ TpaBO BIJBIAYBATH 3aHATTS BUKJAIa4yiB YHIBEPCUTETY 3 METOIO
BHUBYCHHS METOJIMKH BUKJIQJaHHS HAaBYAJIbHUX IUCIUILIIH Ta 03HAHOMIICHHS 3
TIePEIOBUM II€IarOriYHUM JOCBIIOM.

6.3. AcmipaHT TIANOPAIKOBYETHCS TMpaBUiiaM BHYTPIINIHBOTO  PO3MOPSIKY
VYHIBEpCUTETY, PO3MOPSIHKEHHSIM aAMIHICTpaIlli Ta KepIBHUKA MPAKTUKH. Y
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pa3i HEBUKOHAHHS BUMOT, SIKI BUCYBAlOThCS MPAKTUKAHTY, BIH MOXe OyTu
BiJICTOPOHEHUH BiJ] MPOXO/KEHHS TPAKTHKH.

7. IPUKJIAZIM TEMATUK BUKOHAHHS IIEJATOI'TYHOI [TPAKTUKU
7.1 CIIELITPAKTUKYM 3 AHAJIITUYHUX JOCJIII’)KEHD
BIOTEOXIMIYHUX OB’€KTIB HABKOJIMIIHBOI'O CEPE/IOBUIIA

7.1.1 AXTyanpHICTh JOCIIIKEHHS

AKTYaJbHICTh HOCTIIKEHb aHATITUYHOTO XapaKTepy, Kl MPOMOHYIOTHCS 10
BUBYCHHSI TPOTATOM BUKOHAHHS CHEHIIPAKTUKYMy, IIOB’Si3aH1 3 OJHIEIO 13
HAWTOCTPIIINX €KOJOTIYHUX TMpoOJieM, sIKI CTOATh IEepeia JIFOACTBOM B IIJIOMY —
OUHMIICHHS CTIYHUX MOOYTOBHX Ta MPOMMCIIOBHX BOJ. 3a0pymaHEHHS Tiapocdepu
BIIOYBA€ThCS BCE OUIBII 1HTEHCHUBHO, NPUYOMY 30LIBIIYETHCA TEPENIK Ta
TOKCUYHICTb MOJIIOTAHTIB.

[cHYyIOTb METOJM OYMILECHHS BOJAM, $KI JO3BOJSIOTH BUIAIUTH 13 HEI
MpaKkTUYHO Oyab-siki 3a0pynuuku. [IpoGnema monsrae y Tomy, IO BapTICTh
OUYMCHHUX CIIOPY]I 4acTO OljbIlIa 3a BAPTICTh CAMOTO BUPOOHUIITBA.

B minomy, OIliHIOIOYM PIBEHb OYMINEHHS CTIYHHUX BOJ Ha MPUKIAl KpaiH
€pponu (puc. 1), ciig BIAMITUTH, 0 y HAHOUIBII PO3BUHYTHUX PEriOHAaX YacTKa
CTOKIB, SIKi TIPOXOJSATh MOBHUN TPHOXCTYNCHEBUIN ITUKJI OYUIIECHHS 3 BHIAICHHIM
OpraHiyHMX, OIlOJIOTIYHMX, HeopraHiyHux (¢docdar- Ta  a30TOBMICHHX)
3a0pyaHIoBaviB, HaOImxkaeThes 10 100 % .

100 T TpcTtuHHA 06podKRa
(BHIYI€HHA A30Ta Ta

o0 | [l ocgopy)

: 1 BropuHHA 00podKa

(Dio/10TivHA)

Iepnunna o6podra

(ocaTKeHHA)

g0 1 - —

70

60

30

40

YacTka HacedeHHA, DiIKTH0TeHa J0 CHCTeMH
IeHTPaTi30BaHoro BoIoBigBoIy, %o

2000 (4)
002 (4

297.2000 (3)
203-52)

ITieHlYHa €Bpona CxigHa IIn. CxlaHa

€ppona €epona

21
ITieaensa
€ppona

3axiaHa €Bpona

Pucynox 1 — JluHamika Ta CTpyKTypa TEXHOJIOTii 0OpoOKHM TOOYyTOBHUX
CTIYHHMX BOJ] B KpaiHax €Bponu



7.1.2 3micT 3aBIaHHs

O06’exTaMy BHKOHAHHS CIEHIIPAKTUKYMY 3 XIMIYHOTO aHaMi3y SBISIOTHCS
MOJIeJIbHI PO3YHMHHM, IO MICTSATh THUIIOBI HEOPraHiuHI 3a0pyAHIOBaYl, XapaKTepH1
IUISL CTIYHUX BOJI TOOYTOBO-TOCIIOAAPYOTO Ta IPOMHCIOBOTO MOXOIKEHHS.

MopenpHl pO34YMHU MICTATH Y PI3HOMY TMO€JIHAHHI HACTYMHI KaTIOHH Ta
aH1OHU:

Kartionn AHiOHM
1 Tigpoxcowniit H;O™ (HY); 1 Cynsdata SO,~
2 Awmoniit NH, 2 docharu PO~
3 Harpiit Na* 3 I'igpoxap6oratn HCO3
4 3amizo Fe** a6o Fe*; 4 Xnopumu CI
5 Kansmiii Ca®* 5 Hitpatn NO3
6 Marwiit Mg*
7 Mims Cu®*
8 Ko6amsr Co”*
9 Hixens Ni**
10 [uek Zn”*

Cnig matu Ha yBasi, 10 OJIHOYACHA MPUCYTHICTh BCIX MEPETIYEHUX HOHIB Yy
3HAYHUX KIUIBKOCTAX Y PO3YHMHI HEMOXJIMBA 13 MIPKYBaHb PO3YMHHOCTI. Tak, He
MOXYTb Yy 3HAYHUX KiJ’IBKOCTSIX OAHOYACHO HCpC6YBaTI/IZ

~ Mouu Fe* ta PO,”; (JIP (FePO,)=1,3-10"%;

" Houn Fe** ta HCO5 (JIP (FeCO5)=3,5-10™);

"~ Monu Ca® ta PO,> (JIP (Cas(P04),=2,0-10"%);
"~ Mouu Ca® ta HCO5 (JIP (CaC0O3=3.,8-10");

~ Houu Ca®* ta SO, (JIP (CaS04=7,1-10");

"~ Houu Cu” ta PO, (JIP (Cug(PO,),=1,4-10");
= Mouu Cu** ta HCO; (JIP (CuCO3)=1,4-10"):;

~ Mouu Co* ta PO, (IP (Co3(P0,),=2,1-10"%);
= Mouu Co** ta HCO; (JIP (CoCO3)=1,3-10");

" Houu Ni** ta PO,>; (IIP (Nig(PO,),=4,7-10");
~ Monn Ni** Ta HCO3 (JIP (NiCO3)=1,4-107);

" Monn Zn* ta PO,>; (JIP (Zns(PO4),=9,1-10°%);
~ Mouu Zn®" Ta HCO3 (JIP (ZnCO3)=1,5-10™);

~ Mouu Mg** ta PO,>; (JIP (Mg3(P04),=9,1-10%):
= Mouu Zn®" Ta HCO5 (AP (ZnCO3)=1,0-10™).
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7.1.3 Ipukiaa KOMIUIEKCHOT OIIIHKHU SIKOCT1 BOJHUX JKEPE UM CTIYHUX BOJ Y
BUTJISIAL iHAEKCY 3a0pynHeHHs Boau (I3B)

VY3araibHEeHHs pe3yJIbTaTiB aHaI3y MOJCIBHUX 3pa3KiB BOAU IPOBOJAUTHCS
Ha ocHoBI Metoaukun KHJ[ 211.1.4.010-94 y Burnsai tak 3BaHoro I3B — iHaekcy
3a0pyaHEHHS BOJIU, SKUU PO3PAXOBYETHCS HACTYITHUM YHHOM:

13B=1/n Y (C/TJIK), (1)

JIe N - KUTbKICTh BUMIPSTHUX MOKAa3HUKIB SIKOCTI Boau; C; — cepeHs KOHIICHTPAITis
OJTHOTO 13 MOKa3HHKIB sikocTi Boau; ['JIK; — rpaHu4HO JomycTHMa KOHIICHTpAIlis
KOYKHOTO 3 TOKa3HUKIB IKOCTI BOJIH.

3a BeIMUYMHAMH po3paxoBaHuX [3B BHKOHYeTbCs OLIHKA SIKOCTI BoAu. Ipu
IbOMY BUJIUISIFOTHCS TaKi KJIacu SIKOCT1 BOJIM:
| — ny>xe uucta (I3B < 0,3);
Il —aucra (0,3 <I3B < 1);
Il — momipno 3a06pyanena (1 < I3B < 2,5);
IV —3a0pynuena (2,5 <I3B <4);
V — OpynHa (4 <13B < 6);
VI — nyxe opynna (6 <13B < 10);
VIl — naazBuyaitno opyana (I3B > 10).
[Ipukman po3paxyHKy:
B pesynbTaTi mpoBeaeHHS KITBKICHUX JOCTIIKEHb BCTAHOBJICHO, IO MOJCIHHUMN
PO3YHH MICTHUTB:
kationis: H' — 0,0124 r-eKB/IM°;
Zn* - 156,2 MF/I[MB;
Cu®* - 1890,7 mr/mm;
anioniB: NOj3; —1195,1 Mr/):[M3;
SO,* — 480,5 mr/om>.
[TopiBHIOIOYM  OJiep’kKaHi  pe3yiabTaTH 13  JOBIAKOBUMH  TaOIHIISIMU
BCTAHOBIIOIOTh, IO CKJaJ PO3YMHY HAWOMMKYe O CKJIaay BiANpabOBaHUX
PO3YHMHIB MAaINIMHOOYAIBHUX 3aBOJIIB 32 BMICTOM IIMHKY Ta MIJIi.

Po3paxyHok 3B nmpoBoauTECS HACTYITHUM YHHOM:

1) 3a Moka3HUKOM BMIiCTy HOHIB TiIPOTreHy pO3Pax0OBYIOTh MOKa3HUK pH:
pH=-Ig [H"] =-1g 0,0124 = 1,90. JonycTume 3HaueHHs pH s IPUPOIHUX BOJ
ckiagae 6-9, To0TO A po3paxyHKy OOMpaEMO HIKYUN KpuTepiil — 6.

2) 3a [omatkom [1,2] Busnawarore ['JIK ist KkaTioHIB Ta aHIOHIB,
BUSIBJICHUX Y pOo34uuHI (Y BOJI TOCMOAAPYO-TIMTHOTO MPU3HAYEHHS):
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Zn% - 1,0 MF/I[M3;
Cu? - 0,1 MI‘/,ZIM3;
NOj3 - 45 MF/,ZIMS;
S04 - 500 mMr/mm°.
3) I3B piBHuI (TIpX KUTLKOCTI MTOKA3HUKIB, 10 BKIIOYCHI Y pO3paxyHOK, n=5):
1 pHTHAK) TI'JK(xoMmoHeHTY)
5 pH3pasky C3pasky
1,6 156,2 1890,7 11951 480,55
—(—+ + + +
5190 10 01 45 500
Takum 4YuHOM, MOACIBHUN pO3UMH sABIsE coboto Boay VII kareropii -

I3B

) = 3810.

Haj3BuuaiiHo Opyany (I3B > 10).

st Toro, moO Taky CTIYHY BOJly MOKHa OyJI0 CKUHYTH Yy TPHUPOJIHI
BOJIOMMHU, i ciiag HedTpamizyBatu A0 PH = 6, gomarouu, HapUKIaA, BallHO YU
IHIIMI JIy>)KHUI pEaKTUB, MOTIM - pO30aBUTH YUCTOIO BOJOIKO JJISl 3HHMKECHHS
KOHLIEHTpAlii KaTioHIB Ta aHloHIB 0 BennuuH ['/IK 3a0pynHens, o HAAXOAATh
Ha criopyu 0ioyoridHoi ouncTky (3a JlomaTtkom ):

Mias — 0,5 MF/,Z[M3

Huak — 1,0 Mr/am°

Hitpatu — 45 Mr/z[M3.

JlocmipkeHuil po3YMH MOXHA OYMCTUTH 3a JOMOMOIOI0 MEMOpaHHOIO
Meronay (3a JlogaTkom), mpoTe 1 sl HbOTO MOTPIOHO HEWTpasli3yBaTH PO3YHMH Ta
po30aBUTH HOTO TSI JOCATHEHHS JOMYCTUMOTO CKIJIaay PO3UYMHY Ha BXOJl 10
ycranoBkn: HitpatiB — He Ginbure 137 mMr/am’, maaky — 1,5 mr/am’,

7.1.4 CaMoOCTIHHO acmipaHTy MPOTMOHYETHCS OCBOITH METOJUKY I1HTErpagbHOI
OLIIHKHU SKOCTI BOJIU JJISl PI3HUX BHIB BOJOCIIOKHBaHHS [12].

7.1.5 PexoMenioBaHa JiTeparypa AJii BAKOHAHHS CIIELIPAKTUKYMY

1. JCTY 4808:2007 JIxepena LEHTPaII30BAHOIO MUTHOTO BOJOMOCTAYaHHS.
['irieHiyH1 Ta €KOJOT1YHI BUMOTH IIOAO SIKOCTI BOAM 1 MpaBujia BUOUpPAHHS. —
K.: lepxcnoxuscranaapt Ykpainu, 2007. — 36 c.

2. JCTY 7525:2014 Bona nutHa. Bumoru ta METOIM KOHTPOJIIOBAHHS SIKOCTI. —
K.: MinekoHOMpO3BUTKY YKpainu, 2014. — 26 c.

3. Xumudeckas sHOuKiIoneaus: B 5 1. /Penxon.: 3epupos H.C. (. pen.) u ap. —
M.: Bombmias Poccutickas suruki., T.1. —1988. — 623 ¢.; T.2. —1990. — 671 c.;
T.3.-1992. - 639 c.; T.4. —1995. - 639 c.; T.5. —1999. — 783 c.

4, JKaposcekuit @.I'., [Tmmunenko A.T., IUsaraunekuii 1.B. Ananitnana xiMis. —
K.: Buma mk., 1982. — 544 c.

5. AnamithuHa XiMis UIS arpapHuX croerjaibHocTed (XiMiuHUK aHami3) /B.A.
Kominesny, B.€. Kocmartuii, JI.B. Boiitenko, JI.M. Abapbapuyk Ta iH. — K.:
HAY, 2002, 2003. — 300 c.
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6. Amnamitnuna ximis. B 2 4. / B.A. KomineBuu, H.M. Ilpoxomuyk, T.I.
VmaniBcbKa, JI.B. Boiitenko . — K.: JAIT «Excionpyk», 2016. — U.1 — 216
c.;4.2-198 c.

7. Ckyr ., ¥Yacr JI. OcHoBbI aHamuTuyeckoi xumuu. — M.: Mup, 1979. — T. 1 —
480c., T.2—-438c.

8. PykoBoacTtBo mo merogam wuccienoBaHus kadecTBa BoA. B 2-x tr.: T. 1.
I'unpoxumust. Pannonorus. — K.: YHUNUBOII, 1995. - 202 c.

9. [pmmbun P. Kommnekconsl B xumuyeckom ananuze.- M.: U3n. Unoctp. nut-
pe1, 1960. - 580 c.

10. Hapmo B. KonuuectBennslit ananus .- M.: Xumus, 1965. - 543 c.

11. TIlocemaiiko B.U., Ko3eipea H.A., JloraueBa lO.I1. Xumuueckue MeToisl
a"Haimm3a . - M.: Beicnr. mik., 1989. — 448 c.

12. IHTerpanpHa OIIHKA SKOCTI BOJAM ISl PI3HUX BHJIIB BOJOCIIOKHMBAHHS 3a
BMicTOM Bakkux MmetaniB /JI.B. Boiitenko, B.A. KomnineBuu // Biopecypcu 1
npupojokopuctyBants. — 2016. — T. 8, Nel-2. — C. 36-43

7.2 CIHIEHITPAKTUKYM 3 AHAJITUYHUX JOCJIJPKEHb XIMIYHUX
OB’€KTIB

7.2.1 3micT 1 3aBIaHHS CHEHNPAKTUKYMY 3 XIMIYHOTO aHaJi3y PEYOBUH
Axicnuii ananiz 00’ €KTy TOCHIKEHHS CKIAAAEThCA 3 PSIIY ONepaliin:

— IlomepeaHi qOCIHIIKEHHS;

— BiakpuTTs KaTiOHIB;

— BiakpuTTs aHioHIB.
O0’exT aHam3y MOXe OyTu:

— TBepmorwo pedoBHHOIO (COJi, PO3YMHHI UM HEPO3YMHHI Yy BOJI, TIAPOKCHJIH,
OKCHJIM, METAJIM y BUIbHOMY CTaH1);

— PozuunowMm (coumi, Tyru, KUCIIOTH, BOJIA).

OO6’€exT aHaJI3y MOYKHA BITHECTH JIO OJIHI€T 3 ABOX KAaTErOpiii:

— Po3uuHH1 y BOJII pEYOBHHH;
— Hepo3uuHHI y BO/1 peYOBUHU.
Jlo mepioi KaTeropii peuoBUH BIJHOCATHCS (B MEXaX THX 00’ €KTIB aHAI3y,

0 BUBYAIOTHCS CTYACHTAMM 3TiJHO HABUAJIBHOTO IJIaHYy): BC1 COJIi aMOHIIO 1
JY’)KHUX METaJiB, OUIBIIICTh COJIEH TaloOr€HOBOJAHEBUX, A30THOI, a30THCTOI Ta
OIITOBOT KUCIIOT, @ TAKOX JesKi Cynbdaru Ta cyabditu (JloBiIHUKOBI gaHi ).

Jlpyra kareropis peuyoBUMH BKJIOYA€ METajJd Yy BUIBHOMY CTaHi, OKCH]IH,
T1IPOKCUIN METaliB Ta KapOboHatu, ¢ocdaTu, CriIikaTH, 00patu, MOTIOIATH PIIY
MeTaiB (32 BUKITFOUCHHSM JIYKHUX ) 1 JeSK1 1HIII COJTI.

Hepo3unHHi y BOJI pEYOBUHM MOXKYThb OyTH JBOX THUMIB: 1) BiacHe
HEPO34MHHI, 2) CIOIYKH, IO IPHU PO3UYMHEHHI T1IpOJII3YI0OTh 3 YTBOPEHHAM OCa/liB
TIIPOKCUJIIB YM OCHOBHUX cojeil. [lepmuil TUn HEpO3YMHHHMX Y BOJAI PEYOBUH
XapaKTepU3yeThCsl TUM, IO MpU 00poOIll BOAOK BOHU HE 3MIHIOIOTH 30BHIITHIN
BUTJISI 1 TIPU BIJCTOIOBAHHI TOPIBHSHO JIETKO OCIMAlOTh HAa JHO TPOOIpKH.
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Oco06IMBICTIO IPYTOTO TUIY PEUYOBHH € T€, 110 MPU 00poOIll BOJOI YTBOPIOIOTHCS
amopdHi ocaau (0cOOJMBO TPH HArpiBaHHi), SKi OCiAalOTh Ha JHO MPOOIPKU
JTOBTUH Yac.

[lepeBakHa OLIBIIICTh HEPO3UUHHUX Y BOJI CIOJYK MEPEXOIUTH Y PO3UYUH
npu ix o0poOui (Ha XOJIOAy UM TPU HArpiBaHHI) PpO3BEACHUMH YU
KOHIICHTPOBAaHUMH MiHepaibHUMU Kuciotamu. [Ipu mpomy B posBeaenux HCI i
HNO; nerko po3uuHsETbCS OUIBLIICTH OKCUIIB 1 T1IPOKCHJIIB METAliB Ta Maixke
Bci com ciabkux kuciaoT. KonmentpoBani HNOjz; ym H,SO, posunHsioTsh
OinbIIicTh MeTamiB. [IpoayKTu peakiiii 3aiexaThb BiJl aKTUBHOCTI METaIYy.

Psin peyoBuH 13 KaTteropii HEPO3ZUMHHUX Y BOA1 MEPEXOATh Y POZUMH TaKOX
mig Jgiero JayriB 9u po3umHy amiaky (ZnO, Al,O;, ZnCOs; AIPO4 Ag,COs,
Cu(OH), Ta ixmi) 3a paxyHOK iX aM(OTepHUX BIacTUBOCTEH ab0O yTBOPEHHS
KOOPJIMHALIMHHUX CIOJIYK.

X1l aHai3y peYOBUHU, POZYMHHOI YA HEPO3UMHHOI y BOJ1, PI3HHIA, a TOMY
nepea  Mo4YaTKOM JOCHIDKEHHS HEOOXITHO CHOYaTKy BCTAHOBHUTH, O SIKO1
KaTeropii BIAHOCUTHCS 00’ €KT aHATI3y.

AxicHuit aHam3 AOCIHIHKYBaHOI peYOBUHH (00’ €KT aHAI3y ) BUKOHYETHCS Y
nBi craaii. CrioyaTKy IPOBOMASITh MOMEPEIHI TOCTIIKEHHS, K1 4acTO JO3BOJIAIOThH
NPAaBIJIBHO BHU3HAYUTH HAMPSAMOK MOJAIBIIOI pOOOTH, a MOTIM MEPEXOIATh A0
CUCTEMATUYHOTO aHAJI3y KAaTiOHIB 1 aHIOHIB.

Kinvkicui euznauenns.
BukoHaBImM SKICHI JOCIIIPKCHHS, MOYKHA BCTAHOBUTH HAsIBHICTH KaTIOHY Ta

aHlOHY B 00°ekTi aHamizy. [Ipore ogHO3HAYHO BCTAaHOBUTU (POPMYITy PEUOBUHHU B
psiii BUMazaKiB He MOkInBO. Hampuknan, B 06’exti ananisy BusiBieni karion Cu®*
ta anion CO;”". AHaJIi3 JOBIAKOBHX JAaHHUX CBiUNTB, IO TAKOMY SKICHOMY CKIIAy
Moxe  BianoBimath  aBi  pedoBuHu: 2CuCO3-Cu(OH), (nma3yput) Ta
CuCO;3-Cu(OH), (mamaxit). Po3pi3HUTH IIi PEUOBUHHU MOYKHA 3a 3a0apBICHHSIM —
mepia CUMHBOTO, a Apyra — 3eJeHoro koibopy. Ilpore s anamizy moxe OyTu
BUJIaHA CYMIII IIMX ABOX pE€YOBUH. OUEBHUJIHO, TUIBKH PE3YJIbTaTU KUIbKICHOTO
aHai3y MOXYTh OJHO3HAYHO BCTAHOBUTHU CKiIaJ 00’e€kTy anamizy. Cxoxa
CUTYyallisl BAHUKA€E, KOJM aHaII3YIOTh TIPOCKOMIYHI YU XIMIYHO HECTIHMKI CIIOJIYKH.
Hampuknan, okcuaw Ta TIAPOKCHUIM METajiB, OCOOJIMBO JIY)KHO3EMEIbHUX Ta
MAarHito; BOHM MPU TPUBAJIOMY 30€piraHHi pearyroTh 3 aTMOC(EPHUM BYTJICKUCIUM
ra3oM 1 NPakTUYHO 3aBXKIU MICTITh JIOMIIIKY KapOOHaTy.

OTxe, BHUKOHABIIM SIKICHUA aHami3 o00’€KTy aHamizy, HeoOX1JIHO
MpOaHaNi3yBaTH JaHl JITepaTypu CTOCOBHO CKJIaJy, 30BHIIIHBOIO BHUIJISAY,
PO3UMHHOCTI, BEIMYMH TEMIIEpaTyp 3HEBOJHEHHS, IUIABJICHHS, KUIIHHS CIIOJYK,
0 MICTATh BHSBJICHI KaTioHW Ta aHioHu. [lg i1Hdopmaris moTpiOHa mJs
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MOAANBIIOr0 BHOOPY METOJIB Ta METOAUK KUIBKICHOTO aHami3y 00 €KTy
JTOCITIIKEHHS.

7.2.2 Busnauanmsn MonexynsapHoi hopmynu cnoayku
3aBepmiagspHUM  €TaloM  CIEHIIPAKTUKYMY € PO3PaxXyHOK MOJICKYJISIPHOL

dbopMynu CHIOTYKH, aHaJ3 IKOi BUKOHAHO.

Sk mpaBmiio, po3paxoBaHa ¢opMysia HE CHIBINAJa€ TOYHO 3 TIEO, IO
HABEJICHO Yy JOBIAHUKY UM TaONHIMX TAHOTO TOCIOHWKA, € OMUCAHO 00 €KTH
aHamizy. HaigacTimme BiIXWJIGHHS y TY YW 1HIIY CTOPOHY CIOCTEPIraeThCs
CTOCOBHO KUJIBKOCTI MOJIB KpHCTami3amiiHoi Boau. Hampukman, y JOBIIHUKY
ONMMCAHO IHAMBIAYabHY cnoiyky ckmany ZnSO47H,0. Ilpote po3paxyHOK
MOJIEKYJIIpHOT (DOpMYJIM J1a€ HACTYNMHUN ckiaa o0’ekty aHamizy: ZnSO4 6,5H,0.
3MEHIIEHHS] KUIBKOCTI MOJIB KpHCTAII3al[liHOI BOAY y TakOMy BHUIAJKY
MOSICHIOETBCSI TUM, II0 MOJIEKYJIM BOJIM B KpHCTaJOTipaTax, SK MPaBUJIO, MAIOTh
pi3HY €HEpriio 3B’s3Ky 3 IICHTPAJIbHHM aTOMOM MeTaja-KOMIUIEKCOYyTBOPIOBaYa.
YactTHa MOJIEKYJ BOJAM YTPUMYETHCS OUIBII CHJIBHUMH KOOPIUHAIIWHUMU
3B’sI3KaMU, @ YaCTHHA 3HAXOJUTHCS Yy 30BHIIIHIN cdepi Ta 3B’s13aHa OUIBII CIIA0KO.
Taka 3oBHIIIHBOC(PEpHA BOJA TPU TPUBAIOMY 30€piraHHl pPEaKTUBY MOXKE
3BITPIOBATUCA, TOMY ¥ (hOpMyJia CIIOJYKH HE BIJIMOBIJA€ TOYHO TEOPETUUYHOMY
CKJIaLy.

[logexynu, HaBMAKK, KUIBKICTh MOJIB BOJAW Y KPHCTAJIOT1IPATI MEPEBUILYE
Ty, IO BKa3aHO y MOBIAHMKY. Hampukman, TEOpeTHMYHUH CKIaj CIOIYKH, IO
MICTHTB, 3a pe3y/lbTaTaMH SIKICHOTO i KiIbKicHOTO amamizy, ifonn Fe®', NO; Ta
MOJIEKYJIM KpUCTaTi3alliifHOI BOAM, IOBUHEH BIJIMOBIATH MOJIEKYJISIpHIN dopMyi
Fe(NOs),-6H,0. IIpoTe po3paxyHku naroTh Takui pesynstat: Fe(NO3),:7,1H,0. B
IIbOMY BHUITQJIKy I10siBa JOJATKOBOI KUIBKOCTI MOJIIB BOJU TIOSICHIOETHCS
TIrPOCKONTYHUMH BIACTHUBOCTSIMH codil. HiTpaT O1IbIIOCTI METamiB, K MpPaBUIIO,
CXWJIbHI J0 TOTJIMHAHHS BOJIOTM HaBITh 13 MOBITPS, NPU LBOMY cama ClUIb MOXeE
HaBITh MEPEXOJIUTH Y PIIKUIA CTaH.

Takox MOXJIMBI BUITQJIKW, KOJU CHOJYKH, 3alPOIIOHOBAaHI IJis aHajizy,
MOTJIMHAIOTH 13 TIOBITPS HE TIIBKHU BOAY, & M pearyroTh MpU TPUBAJIOMY 30€piraHHi
3 BYTJICKUCIUM Ta30M. SIK MpaBWjIO, 1€ OKCHUIM AKTHBHUX METATIB — KaJbIliIo,
MarHito, 9acTKOBO IMHKY. BcTaHOBUTH 1€l (PakT MOMKJIMBO MO TOMY, IO TPHU
BUBEJICHHI MOJEKYJISIpHOI (OPMYJU KIUIBKICTh MOJb OKCHUAY METaly 3HA4YHO
nepeBuInye KibKicTbh Mosib CO, Ta Boau. Toi ciij 3p0OUTH BUCHOBOK, 110 00’ €KT
aHami3y sBJsi€ COOOI0 HE YHUCTYy PEYOBHMHY, a CYMIIl OKCHAy, KapOoHaty Ta
TAPOKCUY METaIy.
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7.2 3 PekoMeHj0BaHa JiTEpaTypa il BAKOHAHHS CIEHITPAKTUKYMY

1.

10.

11.

12.
13.

14.

15.

16.

17,

18.

19.
20.

Kominernu B.A. Heopraniuna 1 6ioHeopraniuHa Ximis: BuOpaHi po3aim Kypcy

JIUIs HaBYaHHA 3a creniaibHicTio «Exomorisy. — K.: HIT «Kommpunty», 2017. —

607 c.

Kominesny B.A. Heopraniuna ximisi: BuOpaHni po3ainu Kypcy Jjis HaBUYaHHS 3a

cnerianbHicTIO «bioTexHoorii Ta 6ioimkerepis». — K.: HYBill, 2016. — 368 c.

['omy6 A.M. 3aranbHa Ta HeopraHiuna ximis: B 2 4. — K.: Bua-Bo KuiB. yH-Ty,

1968. —Y.1 — 442 c.

['omy6 A.M. 3aranbHa Ta HeopraHiuna ximis: B 2 4. — K.: Bua-so KuiB. yH-Ty,
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5. EHK «3aranpna i Heopraniuna ximis» /B. A. KonineBuy - Peswcum docmyny:
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