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1. Onuc nexgarorivyHol NPaKTHUKHA

AHAJITUYHI JOCJILUKEHHSA XIMIYHUX OB’EKTIB

AHAJUTUYHI JOCJHUTKEHHSA BIOT'EOXIMIYHUX OB’EKTIB

HABKOJIMNIHHOTI'O CEPEJOBHIIA

(Ha3Ba)

I"'ay3b 3HaHBb, CHIENiaJbHICTh, OCBITHIil CTYNIHb

["any3b 3HaHBb

10 IpupogHudi HayKu

OCBITHBO-HAYKOBH
pIBEHb

TpeTii

OCBITHIY CTYIIIHB

noKTop dimocodii

CroeniajbHICTh

102 «Ximisty»

[Tpodine ocBiTHBO-
HayKOBOI [IpOrpaMu

Exonoriuna 0e3neka

XapakTepucTHKa HaBYAJIbHOI TUCHUILTIHU

Bun 000B’sA3K0Ba
3arajgpHa KUIBKICTH TOIHH 60
Kinekicts kpenutie ECTS 2

KijibKicTh 3MICTOBUX

1

MOJYJIiB
KypcoBuii npoekt

YP p He nepen6aueno
(pob6ota)
HaBuanbHa npakTuka 30
dopma KOHTPOJIIO 3aUTIK

IToxka3HUK HABYAJIBbHOI JUCHUIIIHU JJI51 J€HHOI TA 32049HOI (POPMH HABYAHHS

neHHa ¢popMa HaBYaHHsS | 3a04Ha opMa HaBYAHHS
Pik miaroroBku (Kypc) 1 1
Cemectp 2 2
JlexmiiiHi 3aHATTS
[TpakTiuHi, ceMiHapChKi
3aHITTS
JlaGopaTopHi 3aHATTSI
HaBuanbHa nmpakTuka 30 30
Camocriitna pobora 30 30
[HauBiyanbHI 3aBIaHHS
KinbKicTh THKHEBUX 30 30
ayJIMTOPHUX TOJIUH JJIS
NeHHO1 (OpMU HaBUYAHHS




BCTVII
XiMIYHUN aHaM3 € OJHUMH 13 HaWOUIbII Ba)XJIMBUX I1HCTPYMEHTIB B

€KOJIOTTYHMX JOCIIDKCHHSIX, a TaKOoX JJis MIAroTOBKM (axiBIliB-ekosori. [Ipu
POMY TMI€pENIK MOocaja, sIKI MOXE 3aliMaTh €KOJIOT, JOCHUTh LIMPOKH: Ie 1
CHiBpOOITHUK  JlabopaTopii  KOHTPOMIO  SKOCTI  OO’€KTIB  MOBKULIA, 1
MikpoOionoriunoi Jnabopatopii, nmaboparopii Ol10XIMIYHOTO aHaji3y MEIUYHHX
3aKJIaJiB, €KCIEPTHO-KPUMIHATICTUUYHUX Ja00paTopiil, CTaHIll BOJOMIATOTOBKU
Ta OYMIICHHS CTIYHHUX BOJ, EKOJOTIYHOTO KOHTPOJIO CTaHy HaBKOJHWITHBOTO
cepenoBuia. Bci o06macti BUpOOHWYOI AISTIBHOCTI BUMAararoTh TJIMOOKHX
TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK BUKOHAHHS aHAJTITHYHUX
JOCTIKEHb ITUPOKOTO CHEKTPY 00’ €KTIB MPUPOAHOTO YH IITYYHOTO TOXOKCHHS.
Tomy HaBUasbHA TUCIHUIUIIHA « AHATITUYHA XIMisD» € 000B’I3KOBUM KOMIIOHEHTOM
(dyHIaMeHTaIbHOT MIATOTOBKH CTYJIEHTIB 31 CIEL1aJbHOCTI €KOJIOT1uHa Oe3MeKa.

TeopeTnuHi 3HaHHS Ta MPAKTUYHI HAaBUYKH, HAOyTI B MpOILECI OCBOEHHS
aHAJITAUYHO1 X1Mii, HEOOX1JJHO BMITH 3aCTOCOBYBAaTH IPU BUKOHAHHI KOHKPETHUX
BUpOOHMYMX 3amad. [Ipym 1boMy BHUHWKAaEe HEOOXITHICTh CKIIAJaHHS MPOTPaMHU
JTOCIIKeHHSI, BUOOPY METOAY Ta METOJMK SKICHOTO Ta KUIBKICHOTO aHam3y —
TOOTO OararomnapaMeTpUYHOIO €JIEMEHTHOTO aHalli3y O00’€KTYy JOBKLUIS YU HOTO
MoJiel.

Tomy 3amaya HaBUaNbHOI MPAKTUKH — CPOPMYBATH Y acHipaHTIB YSABICHHS
PO METOJM XapaKkTepu3allii XIMIYHOTO CKJIay MPUPOJAHUX YU IITYYHUX 00’ €KTIB 3
BpaxyBaHHSIM OIIIHKM €KOJIOTIYHOI CUTYyallli, TaTh MpPaKTU4YHI HAaBUYKU POOOTH 3
BUKOPHUCTAHHSAM Cy4acHOTO OOJIaHAHHS JIJIsl aHalli3y, 3a0€e3MeYnTH 3aCTOCYBaHHS
OJIep’)KaHUX 3HaHb ISl JOCHIDKCHHS y MeXaxX pealbHOI BHPOOHHUYOI CHTYaIli.
AcmiipaHTH TIOBHHHI OyAyTh CaMOCTIfHO BHBYHTH pPEKOMEHIOBAaHY HAyKOBY
JiTepaTypy, MPOBECTH  EKCIEPUMEHTalIbHI  JOCHIIKEHHs, MpOoaHali3yBaTH
OJIepKaHl pe3yNbTaTd 3 TOYKU 30pYy BIAMNOBIIHOCTI BCTAHOBJIEHUM HOPMAaTHBHUM
BUMOTaM JI0 €KOJIOT1YHUX MapaMeTpiB JOBKIJUIA, IPU MEPEBUILIEHHI BCTAHOBJICHUX
HOPMATHUBIB 3allpONOHYBATH METOJM OUYMIICHHS CTIYHMX BOJ Ta OLIHUTU IXHIO
€()EeKTUBHICTb.

Sk miacyMoK acmipaHTH CKJIaaaroTh 3BIT BianoBigHo A0 Bumor JICTY 3008-
95 JlokymeHTairisi. 3BiTH B 00JacTi HAyKW 1 TEXHIKM 1 3aXUINalOTh oro. dopma
KOHTPOJTIO 3HaHb — 3aJIiK.



1. META 11 BABJIAHHS HABUYAJIBHO-IIEJIAT OT'TYHOI ITPAKTUKU

3aBepiiajlbHUM €TaloM HaBYaJIbHOI XIMIYHOI MIiATOTOBKH acImipaHTa €
MIPOXO/KCHHS HABYAIBHOI MPAKTHKHU (BUKOHAHHS CIEIIIPAKTHKYMY). 3B'S30K MiX
TEOPETUYHUM MaTepiajioM 1 Oe3mocepeHpor poOOTO B JabopaTopii MmigBUIILYE
e(peKTUBHICTh 3aCBOEHHS Kypcy XiMii 1 cripusie (OpMYyBaHHIO HaBHKIB BUKOHAHHS
AHATITHYHUX JOCIIHKCHb.
1.1 MeTow HaBYadbHOI MPAKTUKH AacHIpaHTIB € HaOyTTA Ta BIOCKOHAJICHHS
HAaBUYOK 1 BMiHb BUKOHAHHS aHaJITUYHOTO E€KCIIEPUMEHTY 1 HOro HaByajbHO-
METOINYHE 3a0e3meueHHS.

1.2 V nporeci mpoxoKeHHsI HABYAIbHOI MPAKTUKH aCIlipaHTH MOBUHHI OBOJIOJITH

TaKUMHA KOMITOHCHTAMHU:

v\ OpeIMETHUMH, 10 € BaXIUBUMH I YCHIIIHOI IpoQeciiHoi MisIILHOCTI 3a
cnemanpHIcTIoO 102 «X1Misy;

v\ IepelOBMMH KOHIENTYaJIbHUMH Ta METOJOJIOITYHMMHU 3HAHHSAMH B Taiy3i
npodeciiHol AISUIBHOCTI 1 HAa MeXI1 IpeaMeTHHX rany3ei «Heopraniuna ximis»
ta «ExoJioriuna 0es3nexka;

v po3po0OKOI0 Ta peai3alli€lo MPOEKTIB, BKIIOYAIOUN BIACHI JOCIIKEHHS, sKi
MalOTh MOKJIMBICTb MEPEOCMUCIIUTH HASIBHI T4 CTBOPUTHU HOBI LIUTICHI 3HAHHS
pPO3B’SI3yBaTH 3HAUYIl COIlajibHI, HAYKOBI, KYJIbTYpHI, €THYHI Ta IHIII
3aBJIaHHS;

v KpUTHYHUI aHaJi3, OI[IHIOBAHHS | CHHTE3 HOBHX 1/ICH;

v/ CIJIKYyBaHHS y JialOTOBOMY PEXHMIi 3 IIHPOKOI HAYKOBOIO CITLIBHOTOIO Ta
IPOMAJICHKICTIO B TIEBHIM Tajy31 HAYKOBOI Ta MpodeciitHOl A1sUTbHOCTI.

1.3 B mpormieci mpoxopKeHHS HaBYaIbHOT MPAKTHKHU acipaHTH MIOBHHHI 3HATH:

e Oprasizailito HaB4aJILHOTO MPOIIECY Y 3aKjIajl BUIIOT OCBITH;

® CTPYKTYpY Ta 3MICT BUKJIAAAIBKOI TISIbHOCTI;

® METOAMKY MIArOTOBKH 1 MPOBEACHHS 3aHATh, OpraHi3allil0 CaMOCTIHHOI Ta
1HIMBIAyalIbHOI pOOOTH;

® OCHOBH II€ATOTIKH BHUIIO] IIKOJIH.

1.4 OcHOBHMMH 3aBJIaHHSIMU HABYAJIbHOI IPAKTUKH €:

v 3akpiluleHHs Ta TOIJIMOJECHHS TEOPETUYHHMX 3HaHb, HAOYTTS HaBHYOK
CaMOCTINHOT poOOTH 3 JTEpaTypOr0, BUOIP METOIB 1 METOAMK aHATI3Y;

v' TlnanyBaHHS CTPYKTYpPH, PO3POOIEHHS METOIUKY i 3/1IHCHEHHS ITiITOTOBKH JI0
POBEJCHHS J1aOOPAaTOPHUX 3aHATD;

v HanwmcaHHs 1JIaHiB-KOHCIIEKTIB JJaOOpATOPHHX 3aHSTh;



MoHITOpHHT, aHaJi3 Ta MiArOTOBKAa METOAMYHOTO 3a0e3MmeueHHs 3 HaB4aabHOI
IPAKTHKH;

HanarojkeHHsT KOHTakTy MW  oOprasizaiis MeAaroriyHoi B3aemojii 31
CTYyJICHTaMH,

Opranizalis caMOCTIMHOT pOOOTH CTYJEHTIB;

AHani3 mearoriyHUX CUTyalllil Ta CcaMOCTiiiHE NPUUHATTS pIlIEHb LI0J0
BUPIIICHHS TPOOIIEeM;

BupoOneHHs 1HIUBIyaIbHOTO CTHJIFO OpraHizailii meaaroriyHoi B3aeMo/ii Ta
M13HABAIBHOI IISUTBHOCT1 CTYJICHTIB.

Bukopucranas HaOyTUX yMiHb MPU SKICHOMY 1 KIJTIBKICHOMY aHalli31 00'€KTiB
JTOCJIII>KEHHS

Po3BUTOK HaBMYOK acmipaHTa [0 HAYKOBOT'O aHaJi3y OTPUMAHUX PE3yJIbTaTiB

eKCIIEPUMEHTIB;

v

[linroToBKa BHCHOBKIB 1 OOIPYHTYBaHHS MPOIMO3ULIA 1 pEeKOMEHIALlN

BUPOOHUYOTO XapaKTepy.

2.1.

2.2.

2.3.

24

2.5.

2.6.

2.7

2. OPT AHIBAIIITHI OCHOBU HABYAJIBHO-ITEJIAT OT TYHOT

[TPAKTUKA
3aranbpHuil 0O0csTHaBUaIbHOI npakTuku ckianae 2 kpeautu €EKTC (60 rogun)
y JIpYyroMy CEeMeCTpi HaBYaHHS.
HapuansHo-meToquyna po6orta (IArOTOBKA 0 3aHATH, METOAMYHA POOOTA,
BIJIBIJTyBaHHSI Ta aHali3, MPOBEICHHS KOHCYJbTAIlil, KEPIBHUIITBO PI3HUMU
BUJIAMU JIISUTBHOCTI CTYJEHTIB) CTAaHOBUTH 30 HaBYAJIbHUX TOJAWH MPAKTUKH B
PaxyHOK CaMOCTIMHOT MiJrOTOBKH.

Ha aynutopHe HaBaHTaxkeHHA (TIpOBElIEHHS Ja0OpaTOPHUX 3aHSTh)
Bi1BOUTHCS 30 TOJIMH 3arajJbHOTO Yacy MPAKTUKH.
. 3aXMCT MPAKTUKH 3MIMCHIOETHCS Ha 3acigaHHl Kadenpu 1 omiHOeThes 3a 100-
OanpHOIO IIKAJOI0 3 METOK OJIEp)KaHHSA EKBIBAJICHTHUX OI[IHOK 3a
HaIlIOHAJHHOIO MIKaJI0r0 Ta 3a mkanorwn €CKTC.
AcrmipaHTy, SKMA HE BHUKOHAB NpPOrpaMmy MpPaKkTUKH, OTPUMAaB HETaTUBHUN
BHCHOBOK IIIOZIO i1 MPOXOJI>KEHHs, a00 HE3aI0BLIBHY OILIIHKY 3a pe3yJbTaTaMu
3aXUCTy, HAJIA€ThCAd IMPaBO i MOBTOPHOTO MPOXOJKEHHS Ta 3aXUCTy Y
BCTAHOBJICHOMY TOPSTIKY.
Opranizanis 1 KOHTPOJIb 32 BUKOHAHHSIM CHEIPAKTUKYMYy MOKJIAla€ThCS Ha
3aBijlyBava Kageaporo aHATITHYHOI 1 010HEOPTraHiuHOI X1MIi Ta SIKOCT1 BOJIH.
ANTOPUTM BUKOHAHHS :



v CrelpakTUKyM € OJHHMM 3 I[EpUIMX €TaliB CaMOCTIMHOI HayKOBO-
JTOCHITHUIIBKOT ~ poOOTHM  acmipaHTa, OCHOBOK  JUISI  BHKOHAHHS
JUcepTaliiHol poOOTH;

v AclipaHTy MpPOIOHYETHCS IOTPHUMYBATHCA TaKOI CTPYKTYPHO-IOTIYHOT
CXeMH BHUKOHAHHS 1HIWBIyaJTbHOTO 3aBAHHS MTPAKTUKYMY:

DopMYBAHHS aHAIITHYHOL 3axa<49i
Ta Ii HAaVKOBE OOrpyHTVEAHHA

XapakTepHCTHKA 30BHIINHIX 03HaAK
MOJEJIBHOTI O PO3ITITHHY

{

AricHHA aHaJTI3
MOJeIbHOI 0 PO3YHHY

Budip Ta oniHka MeTOJIiR KiIbKicHOTO
aHAaJi3y BMiCTY KOMIIOHEHTIB

IMpoeeaeHHA TEOPETHYHHY PO3IpaXyVHKIB
(a1iKBOTH, KOHOeHTpalili poGoYHX peareHTiB)

IMiaroropka aHAJITHYHOIO MocCyIV. IPHJIATIB,
THTPOBAHHX Ta PpOoOOYHX PO3YHHIB

}

INpoBedeHHA KiIBKICHOTO
AHAJIIZY MOJEJIbHOI 0 PO3ITHHY

\

Oopodra pe3yIbTATIE aHATIZIB

OOropopeHHA OJeP:ERAHHY PEeIVILTATIB,
BHOIp MeTodJiB OYHINEHHA CTIYHHX BOd,
mo MicTATE BHABIeHi 3a0pyIHIOHOYi pe9oBHHH

CriaagaHHA 3BiTY

\

Faair

3. 3BITHA JOKYMEHTAILIA

3.1. [Ticns mpoXoaKeHHA MeAaroriyHoi MPakTUKU acIipaHT MojAae Ha Kadeapy Taxi

JOKYMCHTH:

3araJibHUM 3BIT Mpo mpoxomkeHHs npaktuku (I1Ib acmipanTa, creniagbHICTB,
kadenpa, [1Ib HaykoBOro kepiBHHKA, MEPioj MPOXOJKEHHS, 3arajibHUNA 00CsT
TOUH);

rpadix MpoxXomKeHHS MPAaKTUKH (JaTH MPOBEIEHHS, akaJeMiyHa rpymna, Tema,
BU/I 3aHATH);

BIJICYK HAYKOBOTO KE€PIBHUKA PO MPOXOXKEHHS MPAKTUKU;

acmipaHTH, SKI TNPOBOJATH 3aHATTA mnepeOyBatoun Ha mocaai HIII (3a
CYMICHUIITBOM) B 3aKJIaJi BUIINOi OCBITH, 3BUIBHSIOTHCS BIJ TPAKTUKU 3
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BIJIMOBITHUM IOJIJaHHSM Ha Kadeapy JOBIAKY 3 MICIS Ipalli Ta BUIIIE3a3HAYCHUX
JIOKYMEHTIB;

® aCIipaHTH MAalTh MPABO MPOXOJUTH IEArOTiYHy MPAKTHKY B 1HIIMX 3aKjaaax
BUIIOT OCBITH YKpaiHW, Ta 32 KOPJOHOM. 3 HACTYITHUM IOJAHHIM IIOJICHHUKA
NPAKTUKU Ta PO3TOPHYTOI XapaKTEPUCTHKHU BiA BIANOBIAIbHOTO Kyparopa 3
MICIISI IPOXOKCHHSI IIPAKTHKH.

4. OPTAHI3ALIA I KEPIBHULITBO BUKOHAHHAM CIIELHIIPAKTUKYMY

besnocepenne KepiBHUIITBO pOOOTOIO acmipaHTa 3IIHCHIOETHCS HOTO
HAyKOBHUM KEPIBHUKOM a00 MPU3HAYCHUM JOIICHTOM KadeapH.
KepiBHUK CIIEIITPAKTUKYMY:
Bumae acmipadTy iHAMBIIyajlbHE 3aBJIaHHS Ha BUKOHAHHS CICIIIPAKTHKYMY,
CKJIaJICHE HUM, 13 3a3HAYCHUM TEPMIHOM 3aKiHYEHHS pOOOTH;

- Hapnae acnipanty qonoMory B po3po0iii miiaHy BUKOHAHHS 3aB/IaHHS;

- Pexomennye acmipaHTy HayKOBY, HaBYAJbHY Ta METOAWYHY JITEPATypy,
IHTEpHEeT-/IKepea;

- Hapnae acnipanToBi cucTeMaTH4YH1 KOHCYJIbTAIIIT;

- IlepeBipsie 3BIT mepes 3aXUCTOM Ha 3acijilaHHI Kadeapu.

CrnenmpakTUKyM acHmipaHTH BHKOHYIOTH B Jjabopatopisx kadeapu
aHaJITUYHOI 1 OlOHeOpraHiyHOi XiMii Ta SAKOCTI BOAM (3 BUKOPHUCTAHHIM
610mioreunoro Qouay kadenpu, 6i16morekn HYBIll Vkpainu 1 UHB, intepuer-
JKEpen).

5. OUIHIOBAHHS BUKOHAHHSI CIIEHTIPAKTUKYMY 3A MOAVJIBHO-
PEUTUHIT'OBOKO CUCTEMOIO

o 3MiCT MOAYITIO PetitunroBa | KinbkicTh
o 3 OLiHKa, Oanu TOAUH
Z F
o
=
1 BusHaueHHS SIKICHOTO CKJIany 00’ €KTy 10 2
TOCIIIIDKEHHSI
Bubip MeToaiB Ta METOIUK KIJTBKICHOTO aHATI3y 20 16

00’exty nocnimpkeHHs. [IpoBeieHHs aHAII THYHUX
IOCIIKEHD

[IpoBeneHHs po3paxyHKIiB. 20 6
AmHai3 oiep)KaHuX pe3yybTaTiB.

Po3poOka pexomeHaaiiii o0 METO/iB BUIAICHHS
BUSIBJICHUX XIMIYHUX 3a0pyHIOBAYIB 13 CTIYHUX Ta
TEXHOJIOTTYHUX BOJI.

OdopmieHHs 3BITY PO MPOXOTKEHHS 10 6
CHEHNPAKTUKYMY
BCbhOI'O: 70 30




2 3aiik 30
Pazom: 100

Biamosigao no «llomoxeHHss Tpo 3a0e3MeUeHHsS SKOCTI  OCBITHBOI
JISTBHOCTI Ta SIKOCT1 BUIIO1 OcBiTH y HarionansHOMY yHiBEpCHTETI 6i0pecypciB 1
IpUPOIOKOpUCTYBaHHS YKpainm», BBeaeHoro B HYbBill Ykpainu 3 1 Bepecus 2016
p. (maka3 Ne 884 Big 20.09.2016 p.), pedTUHT 3 TUCHUILIIHU Ry BU3HAYAETHCS B
Oayax BIJMOBIJHO JI0 3arajibHOI KUIBKOCTI roauH. s momycky mo icnuTy ado
3Ky CTYyACHTY HE0OX1IHO HaOpaTu MiHIMaJIbHY KIJIbKICTh OajiB JJis 3aCBOEHHSI
Matepiany, mo ckianae 60% Big cyMapHOI PEHWTHMHIOBOI OIIHKM 3MICTOBHX
MOAYHIB - Rom (42 6amm). [llkana omiHKY BU3HAYAETHCSI HACTYITHUM YHHOM:

=
s >
e o 2 = 8
o = Busnauenus ECTS = 2O E"
2 Z = B S
= .S E X =
E = Pl plas]
[a~] O o [
S = A E [
Binminno - BimMiaHe BukoHaHHs Jywmme 3 | (0,90-1,00)R e 90-100
HE3HAYHOIO KUJTBKICTIO TTOMUJIOK
E Hy:xe nodpe - Bumie cepenaboro piBHA 3 | (0,82-0,89)R e 82-89
2 KIJIbKOMA ITOMHJIKAMHU
=
g JloOpe - B 3aranmpHOMY mpaBuiibHa podota 3 | (0,74-0,81)R e 74-81
A MIEBHOIO KUTBKICTIO TPYOUX IOMHIIOK
3agoBiJILHO - HEMOTaHO, ajie 31 3HAYHOI (0,64-0,73)R juc 64-73
KUIBKICTIO HEJOJIKIB
JlocTaTHBLO - BUKOHAHHS 32/I0BOJIBHSIE (0,60-0,63)R e 60-63
MiHIMaJIbHI KpUTEPii
° He3anoBisibHO - OTPiOHO MpaIroBaTH (0,35-0,59)R e 35-59
E E nepesl TUM, SIK OTPUMATH TIO3UTUBHY OLIIHKY
% He3anoBinibHo - HE0OX11HA cepiio3Ha (0,01-0,34)R jiuc 1-34
S | mojanbiIa pobota
[aa]

6. [IPABA TA OBOBA3KHN ACIIIPAHTA

6.1. AcmipaHT Mae mpaBO 3 yCiX MHUTaHb, SIKI BUHUKAIOTh ITiJI 4ac MPOXOIHKEHHS
NIearoriyHoi MPaKTUKH, 3BEPTATUCh 10 HAYKOBOTO KepiBHUKA a00 3aBimgyBadya
Kadenpu, BHOCUTH MPOTO3HULI IOJI0 BIOCKOHAJIEHHS OpraHi3allii MpaKTUKH.

6.2. AcmipaHT miJ yac MPOXO/HKCHHS MPAKTHKHU 3a TOMEPEIHbOI0 TOMOBIEHICTIO
Ma€ TPaBO BIABIAYBAaTH 3aHATTA BHUKJIAAa4yiB YHIBEPCUTETY 3 METOIO
BUBUYEHHS METOJMKHY BUKJIAJaHH HABYAJIbHUX JUCIMILIIH Ta O3HAMOMIICHHS 3
NepeI0OBUM IeIarorivHUM JOCBIJIOM.

6.3. AcmipaHT MiANOPSIKOBYEThCS MpPaBWJIaM BHYTPIIIHBOTO  PO3MOPSIKY
VYHiBepcUTeTY, PO3MOPSIIHKEHHAM aJMIHICTpallli Ta KEpiBHUKA MPAKTUKU. Y
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pa3i HEBUKOHAHHS BUMOT, SIKI BHUCYBaIOThCS INMPAKTHKAHTY, BIH MOXE OyTH
BiJICTOPOHEHUH BiJ TPOXOKEHHS TTPAKTHKH.

7. IPUKJIAJIU TEMATUK BUKOHAHHS IIEJATOI'TYHOI [TPAKTHUKU
7.1 CIIELIIIPAKTUKYM 3 AHAJUTUYHUX TOCIJ’KEHD
BIOTEOXIMIYHUX OB’€KTIB HABKOJIMIITHBOI'O CEPE/IOBUIIIA

7.1.1 AKTyanbHICTh JOCIIIKEHHSI

AKTYaJbHICTh AOCTIIPKEHb aHATITUYHOTO XapaKTepPy, Kl MPONOHYIOTHCS 110
BUBYCHHSI NPOTATOM BHUKOHAHHS CHEUIPAKTUKYMy, IIOB’Si3aH1 3 OJHIEO 13
HaWTOCTPIIIMX €KOJOTIYHUX TMPoOJieM, sIKI CTOSITh NEepes JIFOJACTBOM B IIIJIOMY —
OYMIIICHHSI CTIYHUX MOOYTOBMX Ta MPOMMCIOBUX BOJ. 3a0pyIHEHHS Tiapochepu
BIIOYBa€eThCS BCE OLIbII 1HTEHCHBHO, NPUYOMY 3OLIBIIYETHCS TEPENiK Ta
TOKCUYHICTb TTOJTFOTAHTIB.

ICHYIOTb METOAM OYMINEHHS BOAM, SKi J03BONSIOTH Buiamut i3 HEI
NpakTUYHO OyIb-aki 3a0pynHuku. IIpoGnema mossrae y ToMmy, IO BapTICTh
OYKMCHUX CIOPYJ] 4acTO OLJIbIIa 3a BAPTICTh CAaMOTO BUPOOHUIITBA.

B 1minomy, oliHIOOYM PIBEHb OYHUINEHHS CTIYHUX BOJ| Ha MPHUKIAAl KpaiH
€ppornu (puc. 1), ciaig BIAMITUTH, IO y HAWOUIbII PO3BUHYTHUX pPEriOHax 4yacTKa
CTOKIB, SIKI IPOXOJATh MOBHUMA TPHOXCTYIEHEBHUIA IMKJI OYUIICHHS 3 BUIAJICHHSIM
OpraHiuHUX, OlOJIOTIYHUX, HeopraHiuHux (ochar- Ta  a30TOBMICHUX)
3a0pynHIOBaviB, HabmmkaeTses 10 100 % .

100 T TpcTuHHA 06podKRa
T (BHUTIYY€HHs a30Ta Ta
% Sl docgopy)

BropuHHa 00podKa
(6io10TivUHA)
Ileppunna odpodra
(ocaxkeHHA)

80 —

%

70
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30

YacTKa HaceTeHHs, DiIKTI0YeHa 10 CHCTeMH
IeHTPaTi30BAHOTO BOIOBIIBOIY,

1990 (4)

-
e .
&

Cxigna
€ppona

IiBaeHHA
€Bpona

IiBHIYHA €Bpona 3axiaHa €Bpona

Pucynok 1 — JluHamika Ta CTPYKTypa TEXHOJOTi1i OOpOOKHM MOOYTOBHX
CTIYHHX BOJI B KpaiHax €Bponu



7.1.2 3MmicT 3aBIaHHsA

O0’exTaMy BHKOHAHHS CIEUIPAKTUKYMY 3 XIMIYHOTO aHami3y SIBISIOTHCS
MOJIeJIbHI PO3YMHHM, II0 MICTATH THIIOBI HEOpPraHiuHI 3a0pyJIHIOBAYl, XapakKTEpHI
IUISL CTIYHUX BOJI TOOYTOBO-TOCIIOAAPYOTO Ta IPOMHCIOBOTO IMOXOIKEHHS.

MogenpHi pO3YMHU MICTITh Y PI3HOMY NOE€JIHAHHI HACTYIHI KaTIOHW Ta

aAHIOHU:
Karionn AHiOHH
1 Tiapokconiit H;0O (HY); 1 Cynbsdaru SO4*
2 Amowniit NH," 2 ®ocharu PO,
3 Hartpiii Na” 3 Iapokapoonatu HCO5
4 3amizo Fe*" a6o Fe’™; 4 Xnopuau CI
5 Kampmiit Ca** 5 Hirpatn NOs
6 Marniii Mg>*
7 Mins Cu?*
8 Kob6anbst Co*
9 Hikenpb Ni**
10 [usk Zn*

Caig maT Ha yBasi, 110 OJAHOYACHA MPUCYTHICTH BCIX MEPENIYCHUX HOHIB Y
3HAYHUX KIUTBKOCTSAX Y PO3YHMHI HEMOXJIMBA 13 MIpKYBaHb PO3YMHHOCTI. Tak, HE
MOXXYTh y 3HAYHUX KUTBKOCTSIX OJJHOYACHO TMepeOyBaTH:

- Honu Fe*" ta PO,>; (IP (FePO4)=1,3-10%;

- Honu Fe*" ta HCOs (JIP (FeCO5)=3,5-10"");

- Honu Ca*" ta PO, (JIP (Ca3(P0O4),=2,0-10%);
- Honu Ca*" ta HCO5 (JIP (CaCO5=3,8-10);

- Honu Ca*" ta SO (JIP (CaS0,=7,1-10%);

- Honu Cu?* Ta PO (JIP (Cus(PO4)=1,4-107);
- Mouu Cu®*" ta HCO5™ (JIP (CuCO3)=1,4-10"1);

-~ Houu Co*" ta PO, (JIP (Co3(PO4),=2,1-10);
- Mouu Co*" ta HCO5™ (JIP (CoCO3)=1,3-10");

-~ Houu Ni** ta PO,>; (JIP (Ni3(PO4),=4,7-1072);
- Houu Ni** ta HCO5 (JIP (NiCO3)=1,4-107);

- Houu Zn** ta PO (JIP (Zn3(PO4),=9,1-10%);
- Honu Zn*" ta HCO5 (JIP (ZnCO5)=1,5-10"");

- Honu Mg?" 1a PO4>; (JIP (Mg3(P04),=9,1:103%);
- Honu Zn*" ta HCO5 (JIP (ZnCO53)=1,0-10""3).
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7.1.3 Tlpukiiag KOMIUIEKCHOT OLIHKH SIKOCTI BOAHHX JKEPEI Y CTIYHUX BOJ Y
BUTJISAII 1HJIEKCY 3a0pynHeHHs Boau (I3B)

VY3araapbHEeHHs pe3yibTaTiB aHai3y MOJCIBHHUX 3pa3KiB BOJIU MPOBOJIUTHCS
Ha ocHoBI Metoauku KHJI 211.1.4.010-94 y Burnsaai tak 3BaHoro I3B — iHaekcy
3a0pyIHEHHS BOJIU, KM PO3PaXOBYETHCS HACTYITHUM YHMHOM:

13B=1/n ¥ (C/TJIKy), (1)

JIe N - KUTbKICTh BUMIPSTHUX MOKA3HUKIB sIKOCTI Boau; Ci — cepeHsl KOHIICHTPAITis
OJIHOTO 13 MOKa3HUKIB sIKOCTI Boau; ['JIK; — rpaHuYHO JomycTMMa KOHIIEHTpAIis
KOYKHOTO 3 TOKa3HUKIB IKOCTI BOJIH.

3a BenuunHamu po3paxoBaHux [3B BukoHyeThCs omiHka sSKOCTi Boau. Ilpu
IIbOMY BUJIUISIFOTHCS TaK1 KJIACH SIKOCTI BOJIH:
I — myxe uucra (I3B < 0,3);
IT — gucra (0,3 <I3B < 1);
IIT — momipHo 3a0pyanena (1 <I3B < 2,5);
IV —3abpynnena (2,5 < 13B < 4);
V — 6pyana (4 < I3B < 6);
VI — nyxe 6pynna (6 < 13B < 10);
VII — nag3uyaitno 6pyana (I3B > 10).
[Tpuknan po3paxyHKYy:
B pesynbrarti nmpoBeeHHS KITbKICHUX JIOCTIPKeHb BCTAHOBJICHO, IO MOJICIbHUN
PO3YUH MIiCTHUTB:
katioHis: H™ — 0,0124 r-exs/am>;
Zn*" — 1562 mr/nm?;
Cu*" - 1890,7 mr/om>;
a"ioHiB: NO;3 — 1195,1 mr/om?;
SO4* —480,5 mr/nm>.
[TopiBHIOIOYM  oOJepKaHI  pe3yJabTaTH 13  JOBIAKOBUMHU  TaOJULISIMU
BCTAHOBJIIOIOTh, IO CKJIaJ PO3YMHY HAWOMMXKYe A0 CKJIaay BiANpaibOBaHHUX
PO3UYHHIB MaIIMHOOYAIBHUX 3aBOJIB 32 BMICTOM IIMHKY Ta MiJIi.

Pospaxynoxk I3B npoBoauThCS HACTYITHUM YHMHOM:

1) 3a moka3HUKOM BMICTY MOHIB TiAPOreHy po3paxoBYIOTh OKa3HUK pH:
pH=-1g [H"] =-1g 0,0124 = 1,90. donyctume 3HadyeHHs pH s npupogHux Bo.
ckianae 6-9, To06To A po3paxyHKy oOMpaeMoO HIDKUNN KpUTepi — 6.

2) 3a Jlomatkom [1,2] Bm3nauvaroth ['JIK mms kaTioHiB Ta aHIOHIB,
BUSIBJICHUX Y pO34HHi (Y BOJI TOCHIOJAPUYO-IUTHOTO MPU3HAYCHHS):
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Zn*" - 1,0 Mr/nm’;
Cu*" - 0,1 mr/am>;
NO;™ - 45 mr/am’;
SO4% - 500 Mr/mm?.

3) I3B piBHuii (mpu KiJIbKOCTI TOKA3HUKIB, IO BKIIOYEHI y PO3paxyHOK, N=5):
_ 1 ( pH(I'IK) N F,Z[K(KOMHOHeHTy)) _

I3B
5 pH 3pazky C 3pasky
:l( 6 N 156,2 N 1890,7 N 1195,1 N 480,5) _ 3319,
519 1,0 0,1 45 500

Takum 4YMHOM, MOJCNBHUN PO34MH sBIsie coboro Boay VII kareropii -
Haj3BUYaiiHo Opyany (I3B > 10).

Jlns Toro, mo0 Taky CTIYHY BOJY MOXKHaA OYyJI0 CKHUHYTH Yy HPHUPOJHI
BOJIOMMHU, 11 ciij HelTpamizyBaTu a0 PH = 6, nomaroun, HampuKIaJ, BamHO YU
IHIIMA JTy>)KHUH pPEaKkTUB, MOTIM - PO30aBUTH UYMCTOIO BOJOKO JJISI 3HMKCHHS
KOHIIGHTpaIliii KaTioHiB Ta aHioHIB 0 BenmuuH ['JIK 3a0pyaHeHs, 10 HAAXOAATh
Ha criopyau O10y10riuHoi 04ucTKH (3a JomaTkom ):

Minp — 0,5 mr/om?

[unk — 1,0 mr/nm?

Hitpatn — 45 mr/om>.

JlocmipkeHui pO3YMH MOXHA OYMCTUTH 3a JIONOMOrO0 MeMOpaHHOTro
meronay (3a JlogaTkom), mpoTe 1 ISl bOTO MOTPIOHO HEUTpaTi3yBaTH PO3YMH Ta
po30aBUTH HOTO MJisi JOCSTHEHHS JOMYCTUMOTO CKJIaly PO3YMHY Ha BXOHl N0
ycranoBku: Hitpartis — e Oinbine 137 mr/av?, nuaky — 1,5 mr/am?,

7.1.4 CaMOCTIMHO acIipaHTy MPOMOHYETHCS OCBOITH METOJUKY IHTETPaJbHOI
OIIIHKH SIKOCT1 BOJM JJIsl PI3HUX BUIB BOJOCIOKUBaHHSA [12].

7.1.5 PekoMenjoBaHa JiTeparypa jsl BUKOHAHHS CHEIIIPAKTUKYMY

1. JCTY 4808:2007 Jlepena HEHTPaTI30BAHOTO MUTHOTO BOJOMOCTAYaHHS.
['irieHiuHi Ta €KOJIOT1YHI BUMOTH IIOJO SIKOCTI BOJY 1 MpaBuiia BUOUPAHHS. —
K.: lepxkcnoxuBctanaapt Ykpainu, 2007. — 36 c.

2. JACTY 7525:2014 Bona nutHa. Bumoru ta MeToau KOHTPOJIFOBAHHS SIKOCTI. —
K.: MinekoHoMpO3BUTKY YKpainu, 2014. — 26 c.

3.  Xumwudeckas sHuukioneaus: B 5 1. /Peaxon.: 3epupos H.C. (1. pen.) u ap. —
M.: boabmias Poccmiickast sHukiI., T.1. — 1988. — 623 c¢.; T.2. — 1990. — 671 c.;
T.3.-1992. -639c.; T.4. —1995.-639 c.; T.5. — 1999. — 783 c.

4.  Kaposcekuit @.I'., [Tunmunenko A.T., II’stauupkuii 1.B. AHaniTuuna Ximis. —
K.: Buma mk., 1982. — 544 c.

5. AHamiTHuHa XiMis JUIsl arpapHUX CHeIllalibHOCTe (XiMiuHMM aHami3) /B.A.
Kominesuu, B.€. Kocmaruii, JI.B. Boiitenko, JLM. AbGapbapuyk Ta in. — K.:
HAY, 2002, 2003. — 300 c.
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6. Amnamitnuna ximiss. B 2 4. / B.A. KomineBuu, H.M. Ilpokomuyk, T.I.
VmaniBcbKa, JL.B. Boitrenko . — K.: JAII «Exkcnionpyk», 2016. — .1 — 216
c.;42-198c.

7.  Ckyr H., Yact . OcHOBBI aHanuTUYECKOM XuMuu. — M.: Mup, 1979. - T. 1 —
480c., T.2-438 c.

8. PyKOBOJCTBO MO MeTOJaM HcCcienoBaHusi kadectBa Boa. B 2-x Tr.: T. 1.
I'uapoxumus. Paguonorus. — K.: YHUNBOII, 1995. - 202 c.

9.  Hpmmbun P. Kommiekconsl B xumuueckom ananuze.- M.: U3n. Unoctp. nut-
psL, 1960. - 580 c.

10. Iapno B. KonuuectBeHHsbli aHamu3 .- M.: Xumus, 1965. - 543 c.

11. Tlocekmaiiko B.U., Ko3sipeBa H.A., JloraueBa FO.II. Xumuueckue meTomabl
a"Haimm3za . - M.: Beicnr. mk., 1989. — 448 c.

12. InTerpasibHa OIlIHKA SIKOCTI BOJW JJI PI3HMX BHU/IIB BOJIOCIIOKHMBAHHS 3a
BMmicToM Bakkux MmetamiB /JI.B. Boiitenko, B.A. Komninesuu // biopecypcu 1
npupoaokopuctyBaHHs. —2016. — T. 8, Nel-2. — C. 36-43

7.2 CIIEHIITPAKTUKYM 3 AHAJIITUYHUX JOCJIKEHDb XIMIYHUX
OB’E€EKTIB

7.2.1 3micT 1 3aBIaHHS CHEHIPAKTUKYMY 3 XIMIYHOTO aHAJI3y PEYOBHH
AxicHutl ananiz 00’ €KTy TOCHIIKEHHS CKIIAIA€ThCA 3 PSTY OTepariii:

— TlomepemHi qOCIIIKEHHS;

— BigkputTTs KaTioHIB,;

— BinkputTs aHiOHIB.
O06’exT aHamM3y MOXe OyTH:

— TBepaor0 PedyOBUHOIO (COJII, PO3YMHHI YM HEPO3YHMHHI y BOJI, TIAPOKCHUIH,
OKCHUJIM, METAJIH Y BUIbHOMY CTaHi);

— Po3unHOM (COJ1, Tyry, KUCJIOTH, BOJIA).

OO6’€exT aHaJI3y MOKHA BIJTHECTH JIO OJIHIET 3 JBOX KaTEropiii:

— Po3unHHI y BO/I1 pEUOBUHU;
— Hepo3unnHi y BoJiI peuOBUHH.
Jlo mepiioi kaTeropii pe4oBUH BIAHOCATHCS (B MEXKaxX THX 00’ €KTIB aHAII3Y,

0 BUBYAIOTHCS CTYJEHTAMU 3T1IHO HABUAJIHHOTO IUIAHY): BCl COJI aMOHIIO 1
JY>)KHAX METaJliB, OUIBIIICTh COJIEW TaJOTEHOBOIHEBUX, A30THOI, a30THUCTOI Ta
OIITOBO1 KUCJIOT, @ TAKOXK JesAKi cynbdartu Ta cynbditu (JloBiAHMKOBI 1aHi ).

Jlpyra kareropis peduoBHH BKIIIOYAE METAIU y BUIBHOMY CTaHi, OKCHJIH,
TAPOKCUIN MeTajiB Ta kapboHaTH, ¢ocdaru, cuiikatda, bopaTtu, MOJIIOAATH PSITY
MeTaJliB (3a BUKJIIOUCHHSM JIY)KHHX) 1 JIesK1 1HII COJi.

Hepo3unnHi y BOAl pEUYOBMHUM MOXYThb OyTH ABOX THMIB: 1) BiacHe
HEPO3UYUHHI, 2) CIOIYKH, U0 IPU PO3YMHEHHI T1IPOTI3yI0Th 3 YTBOPEHHSIM OCa[IiB
TIAPOKCUAIB YU OCHOBHHMX cojeil. Ilepmuii TUn HEPO3YMHHHMX Y BOJI PEYOBHH
XapaKTEPU3YEThCSI THM, IO MPU O0OPOOIl BOJOIO BOHU HE 3MIHIOIOTH 30BHIIIHIN
BUTJISIT 1 MPU BIJICTOIOBAHHI TMOPIBHSHO JIETKO OCIJalOTh HAa JHO MPOOIPKH.
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OcCo0MBICTIO IPYTOro TUIY PEYOBHUH € T€, 110 MpH 00pOOIll BOJIOIO YTBOPIOIOTHCS
amopdHi ocaau (0COOJMBO TMPU HArpiBaHHI), AKI OCiAAlOTh Ha JHO MPOOIPKU
JIOBTUH Yac.

[lepeBaxkHa OLIBIIICTh HEPO3UMHHUX Yy BOJI CIIOJIYK MEPEXOAUTH Y PO3UUH
npu ix o0pobui (Ha XO0JIOAy UM TpPU HArpiBaHHI) PO3BEIECHUMHU YU
KOHIICHTPOBAaHUMH MiHepaibHUMH Kuciotamu. Ilpu npomy B possenenux HCI 1
HNO; nerko po3unHsi€eTbcs OUTBIIICTh OKCHAIB 1 TIIPOKCHUIIB METAJIB Ta Maibke
Bci com ciabkux kuciaoT. KonmentpoBani HNO; uym H,SOs4 po3uuHsIOTH
OinpIIicTh MeTamB. [IpoaykTu peakiiii 3aiexaTh BiJl aKTUBHOCT1 METaYy.

Psin peyoBuH 13 KaTteropii HEPO3UUHHUX Y BOJI MEPEXOJSATh Y POIUMH TAKOK
mig Ji€o JyriB 9u po3unHy amiaky (ZnO, AlOs, ZnCOs, AIPOs, AgrCOs,
Cu(OH), Ta inmn) 3a paxyHOK iX aM(OTepHHX BIaCTUBOCTEHl ab0O yTBOpPEHHS
KOOPIMHAIIMHKIX CITOJIYK.

XiJ aHani3y peyOBHHH, PO3UMHHOI YU HEPO3YMHHOI y BOAL, PI3HUHN, a TOMY
nepea MOoYaTKOM JOCHIKEHHS HEOOXIJTHO CIOYaTKy BCTAHOBHUTH, [0 SIKOi
KaTeropii BIAHOCUTHCS 00’ EKT aHa13Yy.

SxicHul aHaIi3 JOCHIKYBaHOI pe4OBUHU (00’ €KT aHalI3y ) BUKOHYETHCSA Y
nBi ctanii. CroyaTky MpoBOJSATH MOMEPEH] JOCTIIKEHHS, K1 4acTO JO3BOJISIOThH
NPAaBWJIBHO BU3HAYUTH HANPSIMOK MOMAAJBIIOI pOOOTH, a MOTIM MEPEXOAATh 0
CHUCTEMAaTUYHOTO aHaJi3y KaTIOHIB 1 aHIOHIB.

Kinoxicui eusnauenns.
BukoHaBmm SKiCHI JOCHIIPKEHHS, MO’KHA BCTAHOBUTH HAsIBHICTh KaTIOHY Ta

aHIOHY B 00’ekTi a”ami3y. [IpoTe 01HO3HAYHO BCTAHOBUTH (POPMYITy pEUOBHHH B
pai BUNAAKiB He MOxuBO. Hanpukian, B 00’exTi aHamizy BusBieHi kation Cu?’
ta anion CO3>". AHaJli3 TOBiAKOBHMX JAHUX CBITYHTH, [0 TAKOMY SKICHOMY CKJIaLy
Moke  BigmoBimat 1Bl peuoBuHU: 2CuCOs5-Cu(OH), (mazypur) Ta
CuCOs-Cu(OH), (mamaxit). Po3pi3HuTH 1 peHOBUHHA MOXKHA 3a 3a0apBICHHSIM —
nepiia CUHbOTO, a Jpyra — 3ejaeHoro koiwsopy. [Ipore mist anamizy moxke Oytu
BUJaHa CyMIII LHMX JBOX pe4oBHH. OUEBHIHO, TUIBKH PE3yJbTaTH KUIbKICHOTO
aHalli3y MOXYTh OJHO3HAYHO BCTAaHOBHUTH CKJaa o00’ekTy anamizy. Cxoxka
CUTYyaIlisl BUHUKAE, KOJIM aHAJI3YIOTh TIIPOCKOIIYHI YA XIMIYHO HECTIMKI CTIOJYKH.
Hanpuxman, okcuad Ta TiAPOKCHAM METaliB, OCOOJMBO JIY)KHO3EMEIbHUX Ta
MarHiio; BOHH IPU TPUBAJIOMY 30€piraHHi pearyioTh 3 aTMOC(HEpPHUM BYTJIEKHCIUM
ra3oM 1 IPaKTUIHO 3aBXKIHM MICTITh JIOMIIIKY KapOOHATY.

OTxe, BUKOHABIIM SKICHUHA aHami3 O00’€KTy aHamizy, He0OXiTHO
MpPOaHAI3yBaTH JaHl JITEpaTypu CTOCOBHO CKJIATy, 30BHINIHHOTO BHTJISY,
PO3YMHHOCTI, BEJIMYMH TeMIIepaTyp 3HEBOJHCHHS, IJIABJICHHS, KUIIHHS CIOMYK,
0 MICTATh BHSBJICHI KaTioHM Ta aHioHHW. llg iHdopmanis noTpiObHa s
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NMOAANBIIOr0 BHOOPY METOJMIB Ta METOAUWK KIJBKICHOTO aHajizy o0’ €KTy
JOCITIIKEHHS.

7.2.2 Busnauanus mMoaexyasapHoi popmynu cnoiyKu
3aBeplIaJbHUM €TaloM CIEHIPAKTUKYMYy € PO3PaXyHOK MOJIEKYJISIPHOL

dbopMynu CHIOTYKH, aHAJ3 IKOi BUKOHAHO.

Sx mpaBuio, pospaxoBaHa (oOpMyla HE CIIBIAJa€ TOYHO 3 TIEHO, IO
HABEJICHO Yy JOBIJHUKY UM TaOJMIIX TaHOTO TMOCIOHWKA, 1€ OMUCAHO 00 €KTH
aHamizy. HaituacTime BiAXWJIGHHS y Ty UM 1HIIY CTOPOHY CIIOCTEPITra€ThCs
CTOCOBHO KUIBKOCTI MOJIB KpHCTadizamiiHoi Boau. Hampukian, y JOBIIHUKY
ONHUCaHO 1HAWBiAyalbHY crnonyky ckiaany ZnSO4 7H,0O. Ilpote po3paxyHOK
MOJIEKYJISIpHOT (pOpMyJIH Jae HACTYIMHUM ckiiag o0’ ekTy aHamizy: ZnSO46,5H,0.
3MEHIIEeHHS! KUIBKOCTI MOJIB KpUCTAII3alliiiHOI BOAY Yy TakOMy BHUIAJAKY
MOSICHIOETHCSI TUM, III0 MOJIEKYJIM BOJW B KpHCTajOrijpaTax, sK MpaBUiO, MalOTh
pi3HY €HEpriio 3B’s3KYy 3 IIEHTPaJbHHUM aTOMOM METaja-KOMILJIEKCOYTBOPIOBAYA.
YactTHa MOJIEKYJ BOAM YTPUMYETbCS OUIbII CHUJIBHUMHU KOOPJIWHALIMHUMHU
3B’sI3KaMH, a YaCTHHA 3HAXOJIUTHCS Y 30BHIIIHIN cepi Ta 3B’s3aHa OUIBII ClIabKo.
Taka 30BHIIIHBROC)EpHA BOJA MpPH TpPUBAJIOMY 30€piraHHI PEaKTUBY MOXKE
3BITPIOBATUCS, TOMY ¥ (opMmysia CHONYyKHM HE BIANOBIIA€ TOYHO TEOPETUUYHOMY
CKJIay.

[lonexkyau, HaBIaku, KUIBKICTh MOJIIB BOJM Yy KPUCTAJIOT1IpaTi MEPEBUIILYE
Ty, U0 BKa3aHO y NOBIAHHMKY. Hampukmnan, TEOpeTHUHUN CKIaA CIOIYKH, IO
MICTHTB, 34 Pe3yJbTaTaMH SKICHOTO 1 KiJBbKICHOTO aHami3y, Wonm Fe*') NOs™ Ta
MOJIEKYJIM KpUCTaIi3alliiHOlI BOJIM, TIOBUHEH BIJIMOBIIATH MOJICKYJISApHIN dhopmyii
Fe(NO;),-6H,0. IIpote po3paxyHku garoTh Takuit pe3ynbrar: Fe(NO;), 7,1H,0O. B
IbOMY BHIMAJAKy TOSiBa JOJATKOBOi KUIBKOCTI MOJIIB BOJU TOSICHIOETHCA
TITPOCKOMIYHUME BJIACTUBOCTSAMH coii. HitpaTu OiibIIOCTI MeTamiB, sSIK MPaBHIIO,
CXWJIbHI J10 MOTJIMHAHHS BOJIOTH HABITh 13 MOBITPS, MPH LOMY caMa Clib MOXeE
HaBITh NEPEXOIUTH Y PIIAKHI CTaH.

Takoxx MOXJIMBI BUIAIKW, KOJM CIOJYKH, 3alpOIOHOBaHI Jid aHalizy,
MOTJIMHAIOTH 13 TIOBITPS HE TUIBKU BOAY, a i pearyoTh IIPU TPUBAJIOMY 30epiraHH1
3 BYTJIEKHCIUM Ta30M. SIK MpaBUilo, 1€ OKCUJIM AKTUBHHUX METAJIIB — KaJblilo,
MarHiro, 4acTKOBO LMHKY. BcTaHOBUTH 1ieH (paKT MOXKJIMBO MO TOMY, IO MNpHU
BUBEJICHHI MOJEKYIApHOI (HOPMYNIH KUIBKICTH MOJIb OKCHAY MeETaldy 3Ha4yHO
nepeBuIye KibKicTh MoJb CO, Ta Boau. Toxl ciia 3p0oOUTH BUCHOBOK, 10 00’ €KT
aHalizy SBIS€ COOOI0 HE YHCTY PEUYOBHHY, a CyMIll OKCHUIy, KapOoHaTy Ta
TIAPOKCHTY METAIY.
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21. Indpopmariiitai pecypcu:
1. JloBimHUK 3 Ximii - Peoxcum oocmyny:
https://techemy.com/%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D0%BD
%D0%B8%D0%BA/

2. Metponorus, cranaaprusanus, ceptuduxaius / 'opomko J1.J1., penaktop
Kacatkuna M.A. - Peoxcum docmyny:
http://abc.vvsu.ru/Books/metrolog_standar _i_sertif/

3. IMocranoa KM «IIpo opranizaiito po60TH, CIIpSIMOBaHY Ha CTBOPCHHS
JepKaBHUX CHCTEM CTaHJapTU3allii, METpoJIorii Ta cepTudikarii» - Peorcum
docmyny: http://zakon4.rada.gov.ua/laws/show/269-92-n

4. Mertpounoris, crangaptu3anis i ceprudikaris B ekosorii / M. O. Kimmmenko, I1.

M.Cxkpunuyk - Pexum noctymny: http.//academia-pc.com.ua/product/119

5. EHK «3aranbHa i HeopraniyHa ximis» /B. A. KomineBud - Peowcum docmyny:
http://elearn.nubip.edu.ua/course/view.php?id=1171

6. 3aeanvha ximia /O.B. Kak, A.M. Kanuuak. — Pescum oocmyny:
www.franko.lviv.ua/faculty/Chem/biogeo/Posibnyk.pdf

7. 3aranpna ximisg: Jlaboparopuuii mpaktukym / [1.J1. Pomanko, I'.A. Pomanxko, O./1.
Menpnuk, T.1. Kamun, JLI. Yensoun, JI.S. [To6epexuuii, M.C. [ToxyTperko —
Peoicum oocmyny: www.lviv-prestige-school.com.ua/pl/.../zagalna-himiya-lab-
praktikum

8. BaranpHa Ta Heoprauiyna ximig /€.51. Jlesitin, A.M. bpusnnpka, P.I". KiroeB. —
Pesicum docmyny: studentus.net/book/47-zagalna-ta-neorganichna-ximiya.html

9. EHK 3 anamitrunoi ximii ais ctyaeHTiB OKP «bakanaBp» 3a criemiaibHICTIO
«biorexnounorii i 6ioimxkenepis» / B.A. KomineBuy. —
https://elearn.nubip.edu.ua/course/view.php?id=1163

10. SxicHuii agami3. MeToanyHuil NOCIOHUK 3 aHAJIITUYHOI XIMil. — Peorcum
docmyny:www.meduniv.lviv.ua/files/kafedry/tokshim/.../Quality _ Analis Ukr.pdf

11.TlociOHUK 3 aHATITUYHOI XiMil. — Peorcum
docmyny: dmeti.dp.ua/file/uchebnoe posobie.doc

12. JIekuii 3 anamituanHoi Ximii. HaBuansHuii mociOHuK. — Pexxum moctymy:
bib.convdocs.org/v30491/?download=1
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