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1. Onuc HABYAJBHOI AUCHUILTIHA

OLIHKA AKOCTI BOAM /UIA 3POILIIEHHA, HAITYBAHHSA TBAPUH,

PUBOPO3BEJIEHHS TA NEPEPOBHOI I XAPYOBOI

HPOMHUCJIOBOCTI

(Ha3Ba)

I'asy3b 3HaHb, CHIENIAJIbHICTH, OCBITHIH CTYNIHb

['any3b 3HaHBb

10 Ilpupoaaudi HAyKH

OCBITHBO-HAYKOBHI
piBEHb

TpeTii

OcCBITHIH CTYNIHB

TOKTOp (himocodii

CriemiaibHICTh 102 «Ximis

OCBITHBO-HAYKOBA Ximis

nporpamMa npodisib - Exonoriyna 6e3neka
XapakTepucTUKa HABYAJIbHOI JUCITUIUTIHU

Bun BHUOIPKOBA

3arajgbpHa KUIBKICTh TOJIUH 150

Kinpkicts kpeautiB ECTS 3)

KinbkicTh 3MiCTOBHX 3

MOJYJIIB

KypcoBuii mpoexT He nepenbaueno

(poboTa)

HapuasibHa npakTHKa

He nepenbaueHo

Popma KOHTPOJTIO

3aJIK

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

neHHa ¢hopMa HaBYaHHsS | 3a04Ha (hopMa HaBUAHHS
Pix miaroroBku (Kypc) 1 1
Cemectp 2 2
JlekiiiiHi 3aHATTS 10 10
[IpakTryHi, cCEMIHAPCHKI
3aHITTS
JlaGopaTopHi 3aHATTS 30 30
HaBuanbHa nmpakTuka
CamocriiiHa poOoTa 110 110
InuBinyanpHI 3aBIaHHS
KiapKicTh THXKHEBUX 4 4
ayJIMTOPHHUX TOJUH JJIs
JIeHHO1 ()OpMH HaBYAHHSI




2. MeTa Ta 3aBIaHHA HABYAJLHOI JUCIUILTIHA

[Tpenmerom nucturuniau «OLIHKA SIKOCTI BOJAW AJIS 3pPOIICHHS, HAITyBaHHS
TBAapWH, pUOOPO3BEACHHS Ta MEPEePOOHOT 1 XapuoBOi MPOMHUCIOBOCTI» € BUBYCHHS
METOI0JIOT1i, HOPMATUBHOI 0a31 Ta METO/I1B OLIIHIOBAHHS SIKOCT1 BOJIA BOJIOKEPEIT
JUIS PI3HUX BHUJI1B BOJOKOPUCTYBAHHS.

MeTor0 BUBYEHHS AMCHUIUIIHU € GopMyBaHHS y 3700yBadiB mpodeciiHux
3HAaHb 3 NMHUTAaHb HOPMYBAHHS SIKOCTI BOJM SK 3ac00y BHUPOOHUIITBA VIS PI3HHUX
rajly3eil arpapHoro CeKTopa, pHOHHUIITBA Ta MEPEPOOKH ClIHCHKOTOCTOAAPCHKOI
MPOIYKITIT, NPAKTUYHUX HABUYOK BHUKOHAHHS aAHAMITUYHHMX JOCIIIKEHb
napameTpiB SIKOCTI BOAM Ta iXHbOTO KOMIUJIEKCHOTO OI[IHIOBaHHSI.

OnanyBaHHS i€l TUCUUIUIIHA HAAACTh 37100yBavyaM 3HAHHS MPO MPUKIATHI
aCIeKTH  BOJIOKOPUCTYBAHHS Yy  CLIBCHKOTOCHOJIAPCHKOMY  BUPOOHMIITBI,
puOOPO3BEICHHI Ta BUPOILYBAaHHI aKBaKyJIbTYpH, B MEPEPOOHI MPOMUCIOBOCTI,
XapUYOBUX TEXHOJIOTISNX; TPOBOAWTH OIIIHIOBAHHS TMPHUAATHOCTI MOBEPXHEBUX Ta
MII36MHUX BOJODKEPEN  JUIsl KOHKPETHOTO BHUIY BOJOCIOKHBAHHS; METOJaxX
IHTErpaJIbHOT OIIIHKKM SIKOCT1 BOJM I ONTHUMI3allii 3aTpaT HAa BUPOOHUIITBO Ta
BUOOPY METO1B KOHJIUIIIFOBAaHHS BOJIH. 3/100yBay MOBUHEH OBOJIOJIITH HABUYKAMU
CaMOCTIMHOTO TONIYKY HAyKOBOI Ta HOPMATHMBHOI JOKYMEHTaIii y o0iacTi
BOJIOCTIOKUBAHHS B KOHKPETHUX OOJIACTSAX arpapHOTr0 BUPOOHUIITBA, MEpepoOHOT
POMHUCIIOBOCTI TOLIO.

OCHOBHUMH KOMIIETCHTHOCTSIMH, SKUMH TOBHHEH BOJIOMITH 3100yBad Tif
BUBYCHHSI TUCIUTLIIHU €:
- 31aTHICTH 10 aOCTPAaKTHOTO MHUCJICHHS, aHaJI3y Ta CUHTE3Y;

3MaTHICTh JO CaMOCTIHHOTO OIpaIfOBaHHS METOJUYHOI, HAyKOBOI Ta
HOPMATHUBHOI JJOKYMEHTAIlll y HAIMpsiMi SKOCTI BOJHUX PECYPCIB TSl PI3HUX
BH/IIB BOJOCIOKHBAHHS,

31aTHICTh KPUTUYHO aHANI3yBAaTH Ta MOPIBHIOBATH HOPMATUBHI JTOKYMEHTHU
CTOCOBHO HOPMYBAHHSI SIKOCTI BOAM YKpaiHU Ta CBITY;

KoMmmiekcHICT, 'y BOJOMAIHHI 1H(pOpMAIE€0 MO0 CY4acHOTO CTaHy 1
TEHJICHIIIl PO3BUTKY BHUMOT JI0 SKOCTI BOJW IS KOHKPETHUX BHJIIB
BOJIOITOCITOKMBAHHS;

Po3yMiHHS OCHOBHMX MaTE€MaTHYHHX MPUUOMIB, SIKI BUKOPHUCTOBYIOTHCS IS
pPO3pOOJICHHST y3arajJbHEHUX OINHOK SIKOCTI BOJIW JJIsi PI3HUX BHJIIB
BOJOKOPHUCTYBAHHS;

31aTHICTh JI0 TOLIYKY 1HHOBAUIMHUX MIIXO/IB Y 00JaCTI HOPMYBaHHS SIKOCTI
BOJHUX PECYPCIB;



- 31aTHICTh T€HEpYyBaTH HOBI HAyKOBO-TEOPETHYHI Ta MPAKTUYHO CIPSMOBaHI
171ei (KpeaTUBHICTD);

- KoMmriekcHiCTh y po3po0lii Ta peaizallli HayKOBUX IPOEKTIB Ta MpOrpam;

- KoMrekcHicTh y TpUHATTI OOTPYHTOBAHUX PIlLICHb.

B pe3ynbTaTi BUBUCHHS TUCIUTIIIHT 3100yBay TOBUHEH:

3HATM:

- HopmatuBHy 0a3y CTOCOBHO BHMMOI JO SIKOCTI BOAM [Jisl 3pOILIEHHS,
HaIlyBaHHS TBapUH, pUOOPO3BEJCHHS Ta MEepepoOHOT 1 XapyoBOi MPOMHCIOBOCTI,
K1 Hapa3l A1I0Th B YKpaiHi Ta NPOBIAHUX KpaiHaX CBITY;

- OCHOBHI BUJU MOJIOTAHTIB MPUPOJHOIO Ta AHTPOIOIE€HHOTO MOXOIKECHHS,
SKi KPUTUYHO BIUIMBAIOTh Ha TMPUIATHICTh BOJOKOPHUCTYBAaHHS B KOHKPETHHX
BUPOOHUIITBAX arpapHOTro YH MEPEPOOHOT0 CEKTOPY FOCIIOAAPCTRA;

- OCHOBHI METOJAOJOrIi, $SKI BHKOPUCTOBYIOTHCA JUISI KOMIUIEKCHOTO
OLIIHIOBAHHS BOJHUX PECYpPCIB 3 BpaxXyBaHHSM CHEUU(]DIKK KOHKPETHOrO
BUPOOHUIITBA;

- OCHOBHI MapaMmeTpu SKOCTI BOJM, SIKI HOPMYIOTbCSI ISl PI3HUX BH/IIB
BOJIOCTIOKUBAHHS, Ta OOTPYHTYBaHHSI IXHIX TPAaHUYHO JIOMTyCTUMHUX KOHIICHTPAIIIH;

- @I3UKO-XIMI4YHI Ta (I3UYHI METOAM aHaJI3y OCHOBHMX IOKa3HHKIB
MIHEPATFHOTO CKJIaTy BOAM Ta MOJIIOTAHTIB;

- OCHOBH CTBOPEHHS CTPYKTYpHO-JIOTIYHHX CXE€M METOJy IHTErpajIbHOTO
OLIIHIOBAHHSI SIKOCTI MPUPOJHUX BOJ, siKka 0a3yeThCs HA KOHUENIIi BUKOPHCTAHHS
y3araibHeHoi (pyHKII1 O0akaHOCTI XappiHTTOHA, PO3POOJICHHS KA Oa’KaHOCTI
JUIS. KOJKHOTO 13 TIapaMeTpiB Ha OCHOBI HOPMATUBHUX BHMOT JI0 SIKOCT1 BOJM JIJIS
PI3HUX BUJIIB BOJIOCTIOKUBAHHSI.

- Ilpuniunu maTeMaTH4HOI 0OpOOKM AaHUX MPH IHTETPATHHOMY OIIHIOBAHHI
SIKOCT1 BOJTHUX PECYpPCIB.

BMiTH:

- 3acTocyBaTu OJiepXaHl 3HAHHS MPO HOPMYBAHHS SIKOCTI BOAM JUJIS
PI3HUX BHUIIB BOJIOCIIOKHBAHHS JUIS OIIIHIOBAHHS IPUJATHOCTI KOHKPETHHX
BOJIOJKEpENT LIEHTPAI30BaHOTO 1 JACIEHTPATI30BAaHOTO BOJOMOCTAYaHHS JIJIst
MEBHUX BUIB TOCHOJAPYOi MISUTBHOCTI — arpOBHPOOHMIITBA, PUOOPO3BEICHHS,
3aJIOBOJICHHSI MUTHUX Ta TOCIOAApYNX MOTPEO;

- [IpoBOIMTH BIIHOCHY MOPIBHAJIbHY OLIHKY MNPUIATHOCTI BOAM IS
BOJIOCTIOMBAHHS Ha OCHOBI y3arajlbHeHUX KPUTEPIiB;

- BukonyBatu 0a30Bi  aHaJlITH4HI TOCIIDKEHHST  CKJIaay Ta
BJIACTUBOCTEH BOJIM, 3 BHUKOPHUCTAHHSAM XIMIYHHX Ta ()I3UKO-XIMIYHHUX METOIB
aHaizys;



- JlaBaTu OIIIHKY MO>KJIMBUM IMPUYMHAM BIJIXWUJIEHHS SKOCTI BOAM BiJl
BCTAHOBJIEHUX HOPMATHUBIB,;

- [IpononyBaTu METOM Ta TEXHOJOrlT BOJOOYMILEHHS IS
JOCATHEHHS MPUIATHOCTI SIKOCT1 BOJH JIJIsl KOHKPETHOTO BUAY BOJIOCTIOXKUBAHHSI.

- AmHanizyBaTH ICHYIOYl Ta CTBOPIOBAaTH HOBI KOHIEMIIi B o0macTi
KPUTEPIaJTbHOTO HOPMYBAHHS SIKOCTI BOAU AJIA PI3HUX BHUIIB BOJOCIIOKHBAaHHS
yepe3 OpHUTiHAIbHI JOCTIPDKCHHS, SKICTh SKUX MOXe OyTH BH3HAHA Ha
HaIllOHAJIBHOMY Ta MIDXKHApOJHOMY PiBHSX;

- Kopucryrouncs HaOyTUMU TEOPETUYHUMHU 3HAHHSIMU Ta IPAKTUYHUMU
HaBUYKaMM, HaJaBaTH KOMIIETEHTHY Ta JOCTOBIpHY i1HGopmalio Ta/abo
KOHCYJIbTAI[II0 BUPOOHUYUM CTPYKTypaM, MPUBATHUM BOJOKOPHCTYBadaM IIOAO
NPUIATHOCTI BOJIM KOHKPETHUX BOJODKEpEN M BUPOOHMUMX UM MOOYTOBHX
IIIeH;

- bpatu y4yacTh y KpUTHYHOMY Jiajno3l Ta 3allKaBUTU pe3yibTaTaMu
JIOCHIJKEHHS,

- [IpoBomuTH KpUTHYHUIN aHami3 pi3HUX 1HGOPMAIINHUX JpHKEped,
KOHKPETHUX OCBITHIX, HAYKOBHX Ta MPOQECIHHUX TEKCTIB y Tally3l aHAJIITUYHOI 1
HEOPraHIYHOI XIMii, €KOJIOT1i Ta CYMIXKHUX raiay3ei;

- KputnyHo cnpuiiMaté Ta aHali3yBaTH 4yXl AYMKH W 11€i, IIyKaTH
BJIACHI LUISIXM BUPILIEHHA NMPOOJIEMHU, 3[1MCHIOBATH KPUTHUYHUN aHajl3 BJIACHHUX
MaTepianis;

- ['enepyBaTu BiacHi i€l Ta mpuiMaT OOTPYHTOBAH1 PIllICHHS.



3. CTpyKTypa HABYAJIbHOI AMCHUILIIHA
MIOBHOT'O TEPMIiHY JICHHOI (3a04HO1) (hopMU HaBUaAHHS

HazBu 3MmicToBUX Kinexicts rogua
MOJIYJIIB 1 TeM neHHa Gopma 3aouna popma
yChO- y TOMY YHCITi Ycbo- y TOMY 9HCITi
ro n | u | na6| img| cp. ro | 1 | n|mb6 | ing|cp.
3micToBuii MoayJb 1. SIkicTh BOAM IS 3pOIIICHHS
Tema 1.01iHOBaHHS 28 2 6 20 28 2 6 20

SIKOCT1 BOJIHHX PECYPCiB
3a arpOHOMIYHUMHU Ta
€KOJIOTTYHUMU
kputepismu. [Tokazauk
SAR, ipuramiinuit
koedimient Crebnepa ta
1HIII, OCOOJHMBOCTI iX
3aCTOCYBAHHS

Tema 2.Y3arajipHeHa 33 2 6 25 33 2 6 25
OLIIHKA SIKOCT1 BOIU JUIS
3pOILICHHS, B TOMY YHCIIi
KpareabHOro,y BUTIISI

ipuramiitaux WQI
3micToBuii MOAYJIb 2. SIKiCTh BOJM [UIsS TBAPUHHHIITBA, pUOOPO3BEICHHS Ta AKBAKYJIBTYPH
Tema 3.0co0nuBocCTI 39 4 10 25 39 4 10 25

BHMOT JI0 SIKOCT1 BOJIM 3a
XIMIYHUMH Ta
MIKPOO10JIOTTYHIMHU
MOKa3HUKAMH JJIsI
BHUpoOILyBaHHS BPX,
NTUILl, puOOPO3BEICHHS
Ta BUPOLIYBaHHS
AKBaKyIbTypHU

3micToBuii Moay.b 3. Boja y xap4oBiii Ta nepepoOHiii MPOMHCIOBOCTI

Tema 4. Bona sk 3acio 50 2 8 40 50 2 8 40
BUPOOHUIITBA Ta
MPOJYKT Y XapuoBiit
MpOMHCIIOBOCTI. Cxemu
Ta 0COOJIMBOCTI
BOJOMIATOTOBKH IS
XapyoBUX BUPOOHUIITB.

Vceworo ronuu 150 | 10 30 110 | 150 |10 30 80




4. Temu 1a00paTOPHUX 3aHATH

No Ha3zBa temn KiipkicTe
3/ TOTUH
1. |Bceryn. IlpaBuna TexHiku Oe3nekd B XIMIYHINA Jabopatopii. 6

BusHauanHs (I3MYHUX MOKA3HUKIB SIKOCTI MPUPOJAHUX BOJ AJIS
BUKODUCTaHHA Yy pI3HUX 00JacTaX  BOJOKOPUCTYBaHHS
(TemriepaTypa, KOJIbOPOBICTH, MPO30picTh, pH, cMak, mpucmax,
3amax MpH PI3HUX TeMmIepaTypax, BMICT PO3BUHEHOIO KHCHIO,
CJICKTPOIIPOBIAHICTh, OKMCHO-BITHOBHMM moTeHItian (OBIT)

2. Metoau BU3Ha4YaHHS CKJIaJ0BUX MIHEPAJIbHOI MaTPHIll BOJIH, SIKi 6
HOPMYIOTbCSI ISl 3pOILCHHS, HAIyBaHHS TBAapWUH Ta MTHUIll, Y
XapyoBil  MPOMUCIOBOCTI:  BMICT  Kajbllil0,  MarHio,
HATpilO+KaNilo, TIAPOKapOOHATIB,  XJOPUIIB,  CyJb(]aTiB.
Po3paxyHOK HOHHOI cuiaud BOAHOTO cepenosuina. [lokasHuk
MOHHOI CHJTK Ta Ooro PYHKIIIOHAIbHE 3HAYCHHS

3. | BuzHayanHs caHITapHO-XIMIYHHX Ta CaHITAPHO-TIT1E€HIYHUX 6
MOKA3HUKIB SIKOCTI BOJU JUIsl PI3HUX BUJIIB BOJIOKOPHCTYBAHHSI:
NEPMAHTAaHATHOI OKMCHOCTI, BMICT HITpaTiB, 3ai3a 3arajibHOrO,
Maprasifto, amoHito, hocdartis, PTOpUIIB, 3ATUITKOBOTO XJIOPY.

4, BusnauanHs BMICTY BaXXKMX MeTamiB (IMHKY, MiJgi, KaaMio, 6
CBUHI[IO, PTYTi) y MNPUPOAHUX BOJA JJIs  OI[IHIOBAHHS
MPUIATHOCTI BOJU JUISI PI3HUX BHUJIIB BOJOKOPUCTYBAHHSI

5. BuBueHHs MeTOMIB y3arajibHEHOI OIIIHKM SIKOCTI BOJH JUIS 6
pPI3HUX BH[IIB BOJOBUKOpHCTaHHS. Po3paxyHkoBi Ta rpadiuni
METOIUKH.

Bceroro: 30

3micToBuii MoayJib Nel SIkicTh BOAM U1 3POLLICHHA
Tema nexuiiiHoro 3ansarrs Ne 1

Beryn. Ilpeamer ta 3amaui aucumrurind. HopMyBaHHS SKOCTI BOJW ISt
3pomenHs: arponomiuni (3a JCTY 2730), ekomoriuni (HACTY 7286) Tta
TEXHOJIOT1YHI BUMOTH. 3B'I30K SIKOCTI BOAM Ta 3POIIECHHSA Ta CTIMKOCTI TPYHTIB.

O11iHIOBaHHSI PU3HKIB 3aCOJIEHHS Ta OCOJIOHIIOBaHHs. Po3paxyHok nmoka3HukiB Pl,
MgR, KR, SAR, SSP,1 RSC.

Tema JeKUiiiHOTro 3aHATTA Ne 2




Konneniis iHaekciB  sxkocti  Boau. JludepeHiiiiHuii, KOMIUIEKCHUM Ta
iHTerpanpHui miaxoau. IHaekc XopToHa SK KOHIENTYalIbHA 1/1es IS iHTerpaabHOl
ominku. Entpomiiinuii inaekc skocti Boau (EIWQI); Salinity Laboratory (USSL)
ta miarpamu Binbcona. Inmexc Ctonepa. Po3poOseHHs mikan OakaHOCTEH IS
OIIIHIOBAHHS BOJW [IJI1 3pOIICHHS 3 BHKOPUCTAaHHAM (QYHKIIT OakaHOCTI
XappiHTTOHA.

3micToBuit moayab Ne 2. Skicth BOAM ISl  TBAapPUHHHUITBA,
puOOpPO3BEIEHHA TA AKBAKYJIbTYPH

Tema nexkuiiHoro 3anaTrs Ne 3
Oco01MBOCTI BUMOT JI0 SIKOCTI BOJAU 3a XIMIYHUMH Ta MiKpPOO1OJOTIYHHUMHU
noKa3HUKaMu JIsl BUpolryBanHs BPX, nruri, pubopo3BeneHHsT Ta BUPOIILYBaHHS
akBaKyJbTypu. OcOOIMBOCTI HOPMYBAHHS SIKOCTI BOJU JUISl PI3HUX BIKOBUX Tpyl
TBAapWH Ta BUJIB PUOH.

Tema JekniiiHOro 3aHaTTa Ne 4

[lopiBHsimpHUM aHaM3 HopMatuBHOI Oasu Ykpainu Ta €C ([JupextuBu
2006/44/EU, 1976/464/EU). I[lpunuun po3poOKH IHTETPAIIbHUX 1HAEKCIB SIKOCTI
Boau Ha npukiaai DCWQI (iHaekcy sSIKocTi BOAM AJis1 HamyBaHHS MojoyHOi BPX)
3a Gharibi et al., 2012 Ta Y®Bb 3a XappiHrroHom.

3micToBuii MoayJib 3. Boga y xapuoBiii Ta mepepo0OHiil NpoMHCJIOBOCTI

Tema JeKIiiiHOro 3aHATTH Ne 5

3aranpHl Ta cneuu@iuHi BUMOTM JO SKOCTI BOAM ISl PI3HUX Traiy3ei
Xapy4oBoi Ta mepepoOHOi MPOMUCIOBOCTI. [IpuHIMIIA Ta METOAM BOJOMIATOTOBKHU
JUIsl OCHOBHHMX Xap4yOBUX BUPOOHMUTB (XJ11000yI0YHOT, MAaKapOHHOI, BUPOOHUIITBA
MMBA, TOPLJIKK Ta 0€3a7IKOTOJIbHUX HAIOIB, M ICHOI Tally3ei).

Metoau ae3iddekIiii Boau JIjisl XapuoBoi Ta mepepoOHOi MPOMHUCTOBOCTI.

MeTtoau KOMIUIEKCHOT OIIIHKY BOAM JJISI PI3HUX BUIB BOJIOCIIOXKHMBAHHS.



5. KOHTpOJ]I)Hi NUTAaHHA, KOMIIJICKTH TeCTiB JJIA BHU3HAYCHHHA piBHﬂ

3aCBO€HHHA 3HAHb 3n06yBaanH.

1. JIns sKuX BHJAIB BOJIOKOPHUCTYBAaHHS PO3pPOOJICHO CaHITApHO-TITi€HIYHE,
CaHITapHO-XIMIYHE Ta €KOJIOTIYHE HOPMYBaHHs?

2. OxapaxrepusyBatu noHsaTTs ['JIK (rpanuunomomyctuMa KOHIIGHTpAIlis),
JINTHI (mimiTyrounii moka3HWK mikigmBocTi) Ta [JIC (TpaHUYHOIOMYCTUMHMIMA
CKHJ).

3. SIKi 03HAKM MIK1IJTMBOCTI BPaXOBYIOTHCS IIPU HOPMYBAHHS SIKOCT1 BOJIH:

- IS 3pOILIEHHS (JOLYBaHHSM, KPaIleJIbHOTO);

- 7151 puOOPO3BEACHHS Ta BUPOIIYBAaHHS aKBaKyJIbTYPH;

- JIIs1 HAITyBaHHS TBApUH Ta MTHIL;

- JIJ1s1 IEpepOOHOI TPOMHUCIIOBOCTI;

- JIJIs1 Xap4OBOi MPOMUCIIOBOCTI.

4. OxapakTepu3yBaTl OCHOBHI NMOKA3HUKHU, SIKI BUBHAYAIOTh SAKICTh BOAM JIJIS
3pOIICHHS: TEMIIEPATypa, 3arajibHa MiHepai3ailisl, KUIbKICTh 3BaKEHUX YACTUHOK.

5. SIki kpuTepii BU3HAYAHHS JTIOMYCTUMHX MEX OCHOBHHMX MOKA3HHKIB SKOCTI
BOJIA JIJT 3POIIEHHS?

6. [TosicanTr, YoMy dpakmiifHIA CKIaa (TUCTIEPCHICTH) 3BAKEHUX YaCTUHOK Y
BOJI JUTsl 3pOIICHHS Ma€ TPUHITUIOBY 3HAYEHHS JIJI1 BCTAHOBJICHHS HOPMATHBY
SKOCTI: MOPIBHATHU CKJIaJA BHCOKoaucnepcHux (maiamerp 1o 0,001 mm); nuimyBaTux
(mamerpom Bix 0,001 go 0,005 mm) Tta mimanux (miamerpom moHaza 0,005 mwm)
YaCTHHOK.

7. Po3paxyBatu ipuramiitauii koedimient K, (Ctebnepa)Boau, sika MICTUTH 1 1
10,5 r NaCl, 0,8 r Na,COzs1 0,2 r Na,SOyra 11 npuaaTHICTh 15 3pOIICHHS.

8. Ilepemiuutu ymoBu (3a HikaHOpPOBHM), KOJHM JUIsl 3pOIICHHS MOXHA
3aCTOCOBYBATH MPUPOAHY BOY 3 IMiABUIICHOIO MiHEpasi3allieto (BUIow 1 /).

9. SIk MOSCHUTU BUIAIKH YCHINIHOTO BUKOPUCTAHHS MOPCHKUX BOJ IS
3pOIICHHS B YMOBAaX IycTeni?

10. Pospaxyukose 3aedannsi. Boma piuku N. BUKOPUCTOBYETHCA IS
3aJI0BOJIEHHS  pi3HUX mnoTped. Ha pi3HMX aguUgHKax piykd il Boja
BUKOPHUCTOBYETHCS  JUIsI  TOCMOAPAYO-TIMTHUX Ta  pEKpeamiiHux  moTpeo.
3a0pyIHEHHSI BOJM MOXIIMBE BiJl CKHIY HEIOCTAaTHHO OYMIINCHHX CTIYHHUX BOJT
KOMYHQJIBHOTO Ta BHUPOOHUYOTO TMOXOJKEHHSI; B1J 3MHUBY 13 MOJIIB TPYHTY, IO
MICTUTh arpoxiMikaTH. BHU3HAUMTH €KOJIOT1YHMIA CTaH Ta NPUIATHICTH BOJONMU
JUUIS BKQ3aHUX BUJIIB BOJIONIOCTAYaHHS a 32 HEOOX1AHOCTI 3alpONOHYBaTH CIIOCOOU
3HIKEHHS 3a0pyIHEHHS BOJHOTO OOEKTY.

[Topsimok BUKOHAHHS PO3PAXYHKIB:

1. PopaxyBaru inaekc sxocti Boau (ISB);

2. Po3paxysatu inaekc 3a0pyanenns Boau (13B);



11. Po3paxyBaTu iHTErpajJibHUN 1HIEKC €KOJIOT1YHOTO cTaHy (3a IlIutikoBUM)
IIEC.
Buxigni gani (3a BapiaHTaMHu):

e = < o
> Q ~ ME %ME Lg E .t‘r ‘E; E
k= =t © = E S 52 |29 2 o= g =
e = P & T o & e g5 58| &
g & a = o S g 8 ~ B |ER8El *E =
5 = < = 2. =2 |89 5= ——
Sl < = O @] T = Q
- 4 o (@] 0 = A % = S o=
= S 2 5 3 = | A &
/M < 5!
1 900 2 12 10 3,5 25 35 3000 | 750 700
2 90 5 12 9 3,6 45 3 700 150 | 400
3 10 1 0,5 3 55 35 105 600 | 300 100
4 1 2 6 2 7,6 35 110 | 900 | 250 200
5 10° 3 8 7 9,1 25 5 2100 | 600 | 400
BMicT TOKCHKAHTIB, MKT/ M
3
% AP* | As(zar) | Cu** | Fe (3ar) Hg** Mn?* NiZ* Pb?* zZn?
m
%
1 0,02 0,10 0,2 0,1 0,001 0,05 0,33 0,02 0,5
2 0,01 0,02 0,1 0,2 0,001 0,07 0,08 0,05 7,0
3 0,002 0,01 0,5 0,1 0,003 0,03 0,37 0,03 2,0
4 0,15 0,03 2,0 0,1 0,001 0,05 0,35 0,05 0,2
5 0,03 0,02 1,0 0,2 0,001 0,07 0,16 0,70 0,1

12. Po3paxyBatu iHfekc sikocTi Boau juist 3pomeHHs (IWQI) mist BuGopku i3
40 BomomKepeln, 3 BaroBUMHU Koe(illieHTaMH OKpeMHUx Moka3HukiB 3a (Meireles,
2010); pos3paxyBaTu cepeaHE 3HAYCHHS, 3HAWTH MaKCHUMalbHE, MiHIMaJIbHE
3HauYC€HHA 13 BHOOpPKM 32 KOXHHUM  TIOKa3HUKOM Ta  poO3paxyBaTu
cepenHbOKBaApaTuyHe BiaxmieHHs SD (3 Bukopuctanusm odicHoi mporpamu MS
Excel).

[Tapamerp Baroswuii
KOeIIieHT (Wj)
EnexTpornpoBigHICTh 0,211
Na 0,204
HCO, 0,202
Cl 0,914
SAR 0,189
Pazowm: 1,000
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Tadaumua 1. Craructuyni  gaHl  (I3UKO-XIMIYHUX  [MapaMeTpiB  Ta
T'1APOXIMIYHHMX IMOKA3HHUKIB SKOCT1 BOJIM

Ne Ca™ | Mg | Na" | CI" | HCOs, | _ 2 _| SAR

JoKepena | Mr/i MT/JT MI/T | MI/7a MT/JT = c'& §m§ i%% \5 MEKB/JT

s 2sd | 2 H=

SERE|H3E

&=

w1 784 |15.8 509 |[6.25 |3.28 680.3 1063 3.15
W2 60.0 |24,0 348 |49 2.32 540.8 845 2.21
W3 640 |34.1 391 482 |3.32 588.8 920 2.26
w4 100,0 | 36.1 16.52 |10.23 |5 1478.4 2310 8.29
W5 648 |29.3 16.96 |10.62 |4.08 1484.8 2320 10.1
W6 72 24.9 435 |555 |[212 593.3 927 2.59
W7 49.6 |20.6 457 1321 |3.56 567.1 886 3.16
W8 80 34.08 16.09 |[8.06 |4.32 1427.2 2230 8.73
W9 64.8 |24.96 391 |22 4.16 545.9 853 2.41
W10 136 | 28.8 5 518 |5.12 917.8 1434 2.34
W11 144 |48 16.96 |14.23 | 6.4 1824 2850 7.19
W12 121.6 | 30.72 23.35 [11.01 |6.32 2080 3250 11.26
W13 153.6 | 37.44 18.52 |10.56 |4.84 1772.8 2770 7.99
w14 448 |11.52 543 |3.15 |3.68 531.8 831 4.31
W15 124.8 | 37.92 18.91 |11.21 |5.04 1772.8 2770 8.75
W16 100 |42.72 16.52 |10.23 |4.56 1625.6 2540 8.01
w17 648 |21.12 3.7 242 | 3.96 534.4 835 2.34
w18 80.8 |23.52 522 431 |4.84 766.08 1197 3.02
W19 158.4 | 74.88 19.13 |13.61 |6.72 2009.6 3140 7.22
W20 153.6 | 42.72 1391 |9.77 |5.12 1676.8 2620 5.88
w21 41.6 |12.96 504 |265 |3.44 502.4 785 4.02
W22 113.6 | 36.96 14.13 |7.44 |5.04 1376 2150 6.77
W23 145.6 |52.32 11.3 |18.68 |28 1433.6 2240 4.7
W24 136 | 71.04 422 16.82 |4.48 1004.8 1570 1.68
W25 144 1 28.8 565 [499 |26 956.8 1495 2.59
W26 44 38.8 10.43 |10.99 |3.56 995.84 1556 6.36
W27 240 |52.8 11.3 |13.38 |0.36 1702.4 2660 3.96
w28 322.4 192.16 409 |555 [4.44 1734.4 2710 1.19
W29 409.6 | 44.16 522 |572 544 1721.6 2690 1.5
W31 428 | 39.36 439 |58 5.36 1708.8 2670 1.25
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No ca** Mg** Na® | CI"” | HCOs, p SAR,
< [ =)
JpKepena | Mr/i MI/I MI/I MI/71 MI/11 Tk me Q.2 = | MeKB/I
2 Q 5 = E“ = <
s 2sd | 2 H=
sS25 | BERQ
S == 3 Qé
=
W32 56 16.8 13.35 |10.2 3.44 1059.84 1656 9.24
W33 76.8 |22.08 9.78 6.59 2.88 947.84 1481 5.82
W34 189.6 | 25.92 8.26 6.7 2.8 1213.44 1896 3.43
W35 200.8 | 48.48 14.35 |12.17 |36.19 1715.2 2680 5.42
W36 291.2 | 61.92 16.52 |21.15 |3.88 2208 3450 5.27
W37 316 67.2 19.13 |20.48 |3.12 2400 3750 5.86
W38 132.8 | 34.08 10.78 | 7.07 4.72 1225.6 1915 4.96
W39 179.2 | 16.32 11.87 |10.14 |2.72 1491.2 2330 5.23
W40 164 26.4 9.13 7.38 3.8 1228.8 1920 4,01

13. OmiHuTH SAKICTH BOAM IJIs OIIIHIOBAaHHS MOXJIMBOCTI i1 BUKOPHUCTaHHS
JUIsl 3polleHHs 3a kputepieM SAR. IHauBinyanbHI BapiaHTH SAKICHOTO Ta
KUIBKICHOTO CKJIaAy MIPUPOJHUX BOJI IIPEACTABICHO Bl TAOJIHIII.
Kpurepii IKOCT1I OLIIHUTH 32 4 MOKa3HUKAMH, K1 BU3HAYAIOTh PU3UKHU:
- 3aCOJIEHHS TPYHTIB;
- TOKCHYHA JIisl HA POCITUHY BiJ MMOTTMHAHHS BOJU KOPEHEBOIO CHCTEMOIO;
- TOKCHUYHA Jisl HA POCIUHU BiJ MOTJIMHAHHS BOJM JMCTKAMHU MPU MOJUBaHHI
JIOLITYBaHHSIM;
- MiBAMIICHUN BMICT TIO)KMBHUX PEYOBHUH Yy BOJII;
- BesmmunHa pH.
SIkicTh BOJM OIIHIOBATH TPHOMA XaPAKTEPUCTUKAMMU:
- BIOCYMHICMb YCKAAOHEHD,
- YCKAAOHEHHS;
- cepuio3Ha npobiema.
Tabmuug 1. BapiaHTu napameTpiB sIKOCTI BOAM

3aranpHa

. ) o o | Ca%*, | Mg¥, |Na’, | CI, | SO/, | HCOs,
Bapiant Sﬁ{epam?»aum, pH | T,°C MI/71 Mrf/gn MI/n | MI/I MI/71 MI/71
1 0,2 7,2 22 18 16 20 8 9 10
2 0,3 7,0 18 15 22 40 80 - 50
3 0,6 7,3 26 10 24 129 | 90 6 100
4 04 6,4 7 12 41 80 100 162 80
5 1,0 6,6 10 50 94 100 | 150 - 200
6 1,3 9,0 9.0 60 36 285 | 200 - 550
7 14 8,6 8.5 150 6 300 | 250 - 600
8 1,7 6,8 6 200 1 400 | 300 169 450
9 2,4 54 15 250 36 500 | 854 48 150
10 2,6 6,1 14 300 24 600 | 647 865 60
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Bapiasr COs™ Fe, NOs, B,
MI/JT MI/JT Mmr/ Mr/n
1 - 0,2 10 0,1
2 - 0,3 15 0,2
3 - 0,4 20 0,3
4 - 0,6 25 04
5 - 1,0 5 0,5
6 45 15 3 0,8
7 20 3,0 6 2,0
8 - 0,1 25 45
9 - 0,2 32 8,0
10 - 0,8 40 12,5
Tabnuis 2 - AMepukaHchka Kiaacudikailisi 3ponryBajgbHUX BOJ
CryniHb BIUIUBY
HerarnBHUI BIUIMB BOAM y BUTIISLII: Bincyrhicts Cepitosna
YCKJIaJHEHb YcknagHeHHs
npobiemMa
I. 3aconenns
L 3VaranLHa KUIBKICTD pOSqHngHHX Menme 480 480-1920 binpme 1920
CoJIeH B 3pOITyBaJIbHIN BOJIi, MT/IM
2. BHWKEHHS BOJOIPOHUKHOCTI IPYHTY
B pe3yJIbTari:
a) HU3BKOTO BMICTY COJIEH, mr/av’, B | Ginbie 320 320-0
TOMY YHCJII1 Kalbllilo, mr/mm® Oinpie 20 meHie 20
6) *SAR MeHIIE 6 MeHIe 69 Oinpiie 9
I1. TokcuyHa i BiJi NOTJIMHAHHS BOJM KOPEHEBOIO CHCTEMOIO
1. Harpiii, "SAR Menure 3 39 Ginprue 9
2. X1op
a) MI-EKB/IIM® Mesnmre 4 4-10 ouremie 10
0) Mr/am° Memnte 140 140-350 Binsre 350
3. bop, M/ Memntre 0,5 0,5-2,0 >2-10
I11. ToOKCHYHICTD Bil NOTITMHAHHS BOJIM JIUCTSM NPH NOJMBI JOUYBAHHAM
1. Hatpiii
a) Mr-eKB/IM" Memie 3 binpmie 3 -
6) Mr/mqm° Mene 70 binbre 70 -
2. Xgop
a) MI-eKB/IIM° Memnmre 3 Binbire 3 -
6) Mr/aM° Menme 100 binpire 100 -
IV. Inmi npo6semu
1. IligBummeHWii BMICT ITOKUBHUX
PEUYOBHH B BOJIi:
a) HiTpatHuii asotr N-NOs', mr/am° MeHnue 5 5-30 6inpre 30
6) rizpokap6onar HCO3', mr/am° Menme 90 90-520 Oimpre 520
2. Benmnunna pH Hopmarehi Mexi pH <1>wmexi pH
BennuuHu pH
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Tyr *SAR — natpicBo-ancopOLiline CIIiBBiIHOLIEHHS, IO XapaKTEPU3YE BiIHOCHY
aKTHBHICTh 10HIB HATPIIO.

Memooonoezis oyinku AKOCMI 3pOULY8albHOL 800U

1. PospaxoByeTrhes Beanunaa “SAR 3a gpopmymoro (1):

XSAR = % __.(L+84-pH,), (1),

/Ca+Mg
2

ne Na,Ca, Mg — koHIIeHTpaIlis KaTioHiB, MF-CKB/I[MS;
pH. — po3paxyHkoBa BeJlMYMHA, KA € (PYHKLIEIO CyMU KOHILIEHTpaLIi
(Ca”™ + Mg®") Ta (CO5”+HCOy), Bu3HadaeThes 3a HopMyIIoro (2):

pHe= (PK3-PKo)+P(CatMg)+P aic (2).
AOCOIOTHI BeTUYMHU JIOaHKIB PIBHSAHHS (2) BU3HAYaOThCS 3a Taod. 13:
« Bemmunna (PK,-PKg) — Bianosizuo mo cymu (Ca®* + Na* + Mg™),
« BenmunHa P(Ca+Mg) — Bixnosimno g0 cymu (Ca®* + Mg,
* Bentm4IuHa P51 — BIATIOBIIHO 10 CYMH (CO32'+HC03').
Tabmuug 3 - [Tapamerpu aiig po3paxyHky pH,

Cat+Na+Mg, CatMg, CO5;+HCO3,

MT-eKB/I[M3 PK-PKo Mr-eKB/):[M3 P(CatMg) MI-EKB/JIM° P
0,5 2,11 0,05 4,60 0,05 4,30
0,7 2,12 0,10 4,30 0,10 4,00
0,9 2,13 0,15 4,12 0,15 3,82
1,2 2,14 0,20 4,00 0,20 3,70
1,6 2,15 0,25 3,90 0,25 3,60
1,9 2,16 0,32 3,80 0,31 3,51
2,4 2,17 0,39 3,70 0,40 3,40
2,8 2,18 0,50 3,60 0,50 3,30
3,3 2,19 0,63 3,50 0,63 3,20
3,9 2,20 0,79 3,40 0,79 3,10
45 2,21 1,00 3,30 0,99 3,00
51 2,22 1,25 3,20 1,25 2,90
58 2,23 1,58 3,10 1,57 2,80
6,6 2,24 1,98 3,00 1,98 2,70
7,4 2,25 2,49 2,90 2,49 2,60
8,3 2,26 3,14 2,80 3,13 2,50
9,2 2,27 3,90 2,70 4,00 2,40
11,0 2,28 4,97 2,60 5,00 2,30
13,0 2,30 6,30 2,50 6,30 2,20
15,0 2,32 7,90 2,40 7,90 2,10
18,0 2,34 10,0 2,30 9,90 2,00
22,0 2,36 12,50 2,20 12,50 1,90
25,0 2,38 15,80 2,10 15,70 1,80
29,0 2,40 19,80 2,00 19,80 1,70
34,0 2,42
39,0 2,44
45,0 2,46
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Ha ocHoOBI

BeIMuMHU SAR,

Kiacu(ikyBaTH HACTYITHAM YHHOM:
- Menme 3 — BiIMIHHA SKICTB;
- 3-6 — noOpa;

- 6-12 — 3a10BUIBHA;

- 12-20 — morana;
- 20 1 OuyIbIIIE — JTy’KE MOTaHa.

SIKICTh BOAM JIA 3PpOIICHHA MOXKHA

14. PospaxyBaTd BEIWMYHHY IpUTAIIHOTO KOEQIIIEHTYy A 3a BUXITHUMH
nanuMu Taou. 1 (3aBmanus 12), 3pa3zok — taba. 1.
Tabmuis 1 — Po3paxyHok moka3HHUKa ipUrariitHoro koegimieHty A

> + - 2- A

= Na Cl SO, ..

< CriBBITHOIICHHSA dopmyna st

o + -

o rNa" ta rCl po3paxyHkKy A

& MMOJIB/IM®

1 156 [9,35| 1,52 rNa* < rCI _ 288 14,1
5rCl

2 203 (322 | 0,18 rNa* < rCI _ 288 6,2
5rCl

3 264 {09 | 0,13 |rNa' > (rCI‘+rSO42‘) A= 288 17,9

10rNa —5rCl —9rSO,

15. [losicHuTH, AJi SIKOTO BHUJIY BOJIOCIIOKUBAHHS PO3pPOOJIECHO TaKy IIKaTy
YaCTKOBUX Oa)KaHOCTEH 1 AKI MIPKYBaHHS TOKJIAJICHO y BU3HAYAHHSA J1al1a30HIB
3HAY€Hb YACTKOBUX OQKAHOCTEH JJIs MEePEeTIueHNX MOKa3HUKIB!

[Tapamerpu Onununi 3HaveHHs ¢pyHkuii d
SIKOCT1 BOJIH 1,00-0,80 0,80 _ 0,63 0,63-0,37 0,37 0,30 0,20-0,00
—AyXe — nobpe B — IIOTaHO —AyHe
nobpe 3aJI0BUTHHO TIOTaHO
3arajgbpHa MMOJIB/IM® 0-7,00 7,01-10,00 10,01- 15,01- 18,01-
TBEPIICTH 15,00 18,00 30,00
Hitpatu N- Mr/am° 0-10 11-20 21-40 41-100 101-300
NOs’
A3zot Mr/M° 0-1,2 13-2,4 2,5-5,0 51-7,0 7,0-20,0
aMoHIiMHUNA N-
(NH;"+NHs)
Cynbdaru Mr/am° 0-250 251-350 351-500 501-1000 1001-
10000
Xmopuau Mr/ I 0-150 151-250 251-350 351-2500 2501-
15000
Kammii Cd M/ M° 0-0,001 0,002- 0,011- 0,051- 0,201-
0,010 0,050 0,200 2,000
Csunens Pb Mr/am° 0-0,010 0,011- 0,051- 0,101- 1,001-
0,050 0,100 1,000 5,000
Mins Cu Mr/M° 0-0,050 0,051- 0,101- 0,501- 5,001-
0,100 0,500 5,000 10,000
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[Tunk Zn mr/m° 0-0,400 0,401- 5,001- 10,001- 20,001-
5,000 10,000 20,000 100,000

AmomiHiid Al mr/M° 0-0,2 0,3-0,5 0,5-1,0 1,1-5,0 5,1-10,0

16. ITlosichuTu, YoMy nansi BUPOOHHWIITBA HAIMOIB BCTAHOBJIEHO BHMOTH 0
SIKOCTI1 BOJIM, SIK1 BIJIPI3HAIOTHCS BiJl HOPMATUBIB JUIsl MUTHOI BOJM (JIMB. TabI1.)

Hopwmarus, He Oinibiiie
= <
= g E < 3 3 £ 3
= S g = | 3E |sSi.| BEs
< = = HE S NS S g SO é
= = & = < T s = B g < I .=
= O 'S < H\QO = H \© g = H\O© o
= = X o o ° 2 E = 2 2 ©
= o n & M &5 n &
= = 2 5 =
©
KamamyTtHicTb mr/om® 1,5 1,0 1,0 15
KonwopoBicth | rpaj 20 10 10 0
3amaxu Ta | Oau 2 0 0 0
NPUCMaKd TpHU
20 °C
Xsopuau Mr/am° 350 100-150 100-150 25
Cynbdatu mr/am° 500 100-150 100-150 20
3arajgbHa MMOJIB/ M° 7,0 2-4 0,7 1,0
TBEPJIICTh
pH — BomueBwmii | OquHuUI 6,5-8,5 6,0-6,5 3-6 7,8
[IOKA3HUK pH
3atizo 3aranbHe | Mr/om° 0,2 0,1 0,2 0,1
Hitpatu mr/am° 50 10 10 40
Mizb mr/am’ 1,0 0,5 1,0 0,1
Awmiak Ta iHonwu | Mr/mm° 2,0 ciiau Biacyrtricts | BincyTHicTh
aMOHIIO

17. Jlns mpuroTyBaHHS Cycjia BHKOPHCTOBYETHCS TEXHOJOTIYHA BOAA 3
temnepatyporo He oubie 50 °C, pH 4,5-5,5 1 3aranpHOI0 TBEPIICTIO HE Olblie 12
mmois/am°. TTosicHuTH MPUYUHY, SKI BU3HAYAIOTh CaMe TaKi 3HAUCHHs MOKa3HUKIB
CKJIaJly Ta BJIACTUBOCTI TEXHOJOT1YHOI BOJIH.

18. TosicHUTH AUHAMIKY 3MIHHA TMOKA3HUKIB SIKOCTI TEXHOJOTIYHOT BOAM IS
BUPOOHUIITBA TOPIJIKUA 3aJ€KHO BiJ BEJIUYMHU TOKA3HUKA 3arajibHOi TBEPJOCTI
(muB. TAOIUIIIO):
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JIns TeXHONOTIMHOI EOTH
13 3araNLHOM TEEPIICTHO, MMOJE oM

Tlorazmae
0.0- [0.21-[0.41-[0.61-]0.81-[1.01—
0.20 | 0.40 | 0.60 | 0.80 | 1.00 | 1.20
pH 70 | 70 | 70 | 65 | 65 | 65
JIv#HICTE
3AraneHa. 20 1.5 1.0 0.6 0.4 0.2
MMOJE/TM”
OriCHICTE- 60 | 60 | 50| 40 | 3.0 | 20
Mr Oa/m
Cyxail 3amimok | 550 1995 0|200.0 | 150.0| 125.0 | 100.0
M/ M

Kameniit vr/me” | 2.7 | 50 | 80 | 106 | 133 | 16.0
Marmiit, yr/me’ | 0.8 | 16 | 24 | 32 | 40 [ 48

3amso zar., 015 | 012 | 0,10 | 0.06 | 0.04 | 0.02
MY M

Cymibam 300 | 250 | 200 | 150 | 100 | 5.0
M/ M

Xaopupit 30,0 | 25.0 | 200 | 15.0 | 100 | 5.0
M/ I

CHmEaTi, i :

(o So s | 50 | 40 | 30| 20| 10| 10
Tinpoxapbora- |5 01 950 | 65.0 | 40,0 | 25.0 | 12.0
TH, MI/OM

Harpiii Mr/me | 100.0] 80.0 | 60.0 | 40.0 | 20.0 | 10.0
Maprarer. 0.10 | 0.10 | 0.08 | 0.06 | 0.04 | 0.02
M/ IM

AJEOMIHIL 0.15 | 0.10 | 0.08 | 0,06 | 0.04 | 0.02
M/ M

Mims, mr/me | 0.15 | 0.10 | 0.08 | 0.06 | 0.04 | 0.02
¢'°F¢'%m- 0.10 | 0.10 | 0.08 | 0,06 | 0.04 | 0.02
M/ M

19. Ilpu skiit Temmeparypi Boja JJIs MUTHUX Ta TEXHOJOTIYHUX IJIeH Mae
HalKpamuii cMak Ta 4omy?

20. fxi gotupu cmaku Boau BuAULAoTh? Illo Take mpucmaku Ta sK iX
kiacuikytoTb? [IpUCYTHICTh AKMX XIMIYHUX PEYOBHUH Ta sIK1 O10XIMIYHI MPOLECU
3YMOBIIIOIOTH MOSIBY CMaKy Ta MPUCMAaKy BOAH?

21. BxazaTu OJMHWIII BHMIPIOBAaHHS KOJIHOPOBOCTI BOAM. SIKi CTaHmapTHI
HIKAJIH P [IbOMY BUKOPUCTOBYIOTH?

22. Konu BXKUBAIOTH TEPMIH «IIPO30PICTh BOJW», @ KOJIU «KATAMYTHICTBY,
XapaKTepU3yIOUH HAsBHICTH Y BOJII 3BaKEHUX YACTHHOK?

23. TosicHuTH, YOMYy TpU HOPMYBaHHI SKOCT1 BOJAU JJIsi pHOOPO3BEIACHHS B
HopMaTuBax €C He BKIIOYECHO TMOKA3HUKHM 3arajbHOi MiHEpai3aii, 3arajbHoi
TBEPJOCTI, Ty>KHOCTI, pH?

24. OnucaTy IPUHIMITY HOPMYBAHHS SKOCT1 BOJIU ISl HAITYBaHHS TBAPUH Ta
TITHUIIL.

25. Ha3Batu OCHOBHI XIMI4HI MMOKAa3HUKH SKOCTI BOAM, WMOBIPHI MPUYUHU
iXHBOT 3MIHM, iIXHI/ BPIUIMB HA MOKJIMBICTD PI3HUX BH/IIB BOJIOKOPUCTYBAHHS.
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26. OxapakTepu3yBaTu MepeBaru Ta HEAOMYKH (PI3UYHUX, PI3UKO-XIMIYHUX
Ta XIMIYHHI METO/I1B aHAJII13y IMOKa3HUKIB SIKOCT1 BOJIH.

27. OxapakTepuzyBaTh OCOOJMBOCTI MPUPOJHO-KIIMATUYHUX YMOB
VYkapinu, sKi BIUTMBAIOTh HAa XIMIYHHIA CKJIaJ MOBEPXHEBUX Ta MiA3EMHUX BOJ.

28. BkazaTtu, 11 SKMX BHJAIB BOJOKOPHCTYBaHHsI HITpaTHE 3a0pyIHECHHS
TPYHTOBHX BOJI € KPUTUYHUM MOKa3HUKOM Ta YOMY.

29. OnucaTd TOKa3HUKH, 10 XapaKTepU3ylOTh  MIKpPOOiOJIOTivHE,
Napa3uToOJIOrIYHE Ta MIKOJIOTIYHE 3a0pyJHEHHS NPUPOTHUX BOA. s sikux BUIB
BOJIOKOPHUCTYBaHHS Ta YOMY JIaH1 BUJU 3a0pyAHEHHS € JTIMITYIOUUMH?

30. OxapakTtepu3yBaTH TMepeBard Ta HEAOUIKA PI3HUX MIAXOAIB 10
KOMIUIEKCHOI OIIIHKH SIKOCT1 BOJH JJISl PI3HUX BUIB BOJOBUKOPHCTAHHS.

TecTOBi 3aBIaHHA

1. Jlo mpicHOi BIJHOCSTH BOJAY, IMOKA3HHMK 3arajbHOi MiHEpasizaiii sKoi
ckianac, 1/ Kr:
A | Big 0 mo 0,5 B |Bix0 1010,0
b |Big0m01,0 I' |Bin0 m00,1
2. O0patu mpaBUIBLHY TMOCIIIOBHICTh PO3MOBCIOKEHHSI MOHIB MiHEPaTbHOT
MaTpPHIl BOJWMB MOBEPXHEBUX BOJAX CYIIIi:

A | CI'>S0,”>HCO;5 B | Na* > Mg”™ > Ca*”
B |Ca” >Na' >Mg* I | HCO; > S0,” > CI’
3. KaslamyTHICTh BOJIM BUMIPIOETHCS (MOXKIIMBO KUIbKA BIPHUX BIJMOBIACH):
A | HOK B | Mr/a (kaomniny)
b | EM® (NTU) I' | mr/a (miatomity)

4. Jlng BUKOPUCTAHHS BOAW JJISI 3pOIICHHS 3 TOYKH 30PYy PH3HUKY
MIKpOOIOJIOTIYHOTO ~ OOpPOCTaHHS  BOJOPO3MOJAUIBHMX  MEpeX  MOTpiOHO
MaKCUMAJIbHO XHM)KYBaTH KOHIIEHTpPAIIl0 HACTYIMHUX KOMIIOHEHTIB (MOJIUBO
O1IBIIIE OJTHIEFO TPABUIILHOI BIATIOBIII):

A | A30Ty 3arajbHOTO B | Byranekucioro rasy
B | ®ochopy 3aragpHOrO I' | 3amiza 3araapHOTO

5. «CnyckoBuid Tadok» mpouecy eBTpodikamii NPUPOAHUX BOA —

HAJIXOJPKEHHS 13 CTIYHUMU BOJIaMU a00 13 MPUPOJHUX JIKEPEIT:

A | KapboHBMicHUX opraniuaux | B | Cnonyk, 1110 MICTATh KPEMHI
CTIOJTYK

B | Opraniunux Ta HeopraniuHux | I’ | A30TOBMICHHUX HEOpPTaHIYHHUX Ta
dbochopBMICHUX CTTOTYK OpTaHIYHUX CIIOJIYK

6. JI1s1 TirieHIYHOrO0 HOPMYBAHHSI SIKOCTI BOJAM He BUKOPHCTOBYHTh!
Boano-mirpariinuii gimMiTyrounii nokazHuk mkigmsocti (JITIHT);
Opranonentuunui JITIII;
3aranbHocaHiTapauil JITTII.

||
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7. OOpatu HeBipHe TBep/keHHs: [Ipu Bu3HauaHHI edekTy cymaiii
(iaTerpasibHOTO €(heKTY) MOTIOTAHTIB Y BOJII:
A BpaxoByioTh BCl MpPUCYTHI PO3YMHEHI PEUYOBUHU YU PEUOBUHU Y
3BaKEHOMY, KOJIOiIHOMY CTaHi,
b Cywmartist mpoBOAUTHCS TUTbKH 3a ogHakoBumu JITTII;
B CymytoTbest Koe(illieHTH KOHIICHTPYBaHHS.

8. OO0epiTh BipHE TBEpPIKCHHS (MOXIWBO OlIbIIe OJIHIET MPABWIBHOI
BIJIMOBII):
A B HenmpoTouHux BoOJoOMMax, sIKI BUKOPHCTOBYIOTH JJIi pUOOpPO3BEICHHS,
KOHTpOJIbHA 30HA, B SIKIM CKJIaJ] Ta BJACTUBOCTI BOJAM MOBUHHI BiANOBIIATH
HOpMAaTHBaM, pO3TallloOBaHa B pajiyci | KM BiJi MyHKTY CKUJY CTIYHUX BOJ;
b [Ipn ckumanHi y BOAOWMM KUIBKOX TIOJIOTAHTIB Cyma BiJIHOIIEHB
KOHLIEHTpaliid pEevYOBHH, SIKI HOpMYyIOTbcs 3a oaHakoum JIIIHI, 1 ski
BigHOCSATECA 1m0 1 Ta 2 kimaciB HeOesneku, g0 ix ['JIK, He moBmHHA
IIepeBUINYBaTH |;
B Y mHOpoTOYHHMX BOJOMMAX KOHTPOJBHHM CTBOP, Yy SKOMY CKJIaJx Ta
BJIACTUBOCTI BOJM MOBHHHI BIANOBIIaTH HOPMAaTUBAM, PO3TALIOBAaHUN Ha
BiicTani 1 KM BHWIIE 3a TeEYl€l0 B HAHOMMKYOrO IYHTKY
BOJIOKOPUCTYBAHHS.

9. fxi moka3HUKM CKJIaay BOAW ISl PI3HUX BHJIIB BOJOKOPHCTYBaHHS
BITHOCSITBHCS J10 (DI3UYHUX Ta XIMIUYHUX?
A d13uyHI
b XiMI14HI

pH
Cwmak, npucmax
OKHCHICTh IEpMAaHraHATHA
BMiCT po3uynHEHOT0 KHUCHIO
KonsopoBicTh
6 | BMmicr HiTpaTiB
10. SIxuii MOKa3HUK SKOCTI BOJM HE OLIHIOETHCS Y Oanax:
A 3anax;
b CMmak;
B KanaMyTHICTb.
11. SIxi MeTOaM BUKOPUCTOBYIOTHCS JIJIsi BA3HAYAHHS HACTYITHUX MTOKA3HUKIB

SIKOCT1 BOJIU JUISl PI3HUX BUJIIB BOJOKOPHCTYBAHHS:
A | I'paBimeTpis pH
B | Turpumertpis Cwmak, mpucMax
B | OpHanosientrka 3aranpHa MiHepati3alis
I' | ®oromerpis BwmicT HiTpartiB
I | Ilorenmiomerpis 5 3arayipbHa TBEPAICTh

12. SIxi MeTOaM BUKOPUCTOBYIOTHCS JIJIsi BA3HAYAHHS HACTYITHUX MTOKA3HUKIB
SIKOCT1 BOJIY JIsI PI3HUX BHJIIB BOJIOKOPUCTYBAHHS:
A | @ropuamn 1 | Ilpsima moTeHioMeTpist
b | TBepaicTh 2 | Typobuaumerpis

OB |WIN|F

AIWIN|PF-
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B | Bmict kucHio 3 ﬁO,Z[OMCTpiH
I' | Cynsdaru 4 | KomiuiekcoHOMeTpist
J | Hitpatu 5 | ®oTokomOopuUMETpis

13. Ipunag GoTOKOIOPUMETP BUKOPUCTOBYIOTH IPH BU3HAYAHHI:
A | KamamyTtHOCTI BONH;
b | KoasopoBocTi Boniu;
B | [Ipo3opocTi BoaH.
14. O6patu Bcl TpaBUIIbHI BIJMIOBI/II:
Bucora ctoBna BoaM JjIsl BU3HAYAHHS 11 MPO30POCTI MOKE BUMIPIOBATHCS 3a:
A | luckom Cekki;
b | CranmaptHuM mpudom;
B | Xpecrom.
15. [Ipu BU3HayaHHI MOKa3HHMKa XIMIYHOTO croxuBaHHA KucHIO (XCK) y
SKOCT1 OKHMCHHKA BUKOPUCTOBYIOTH (MOKIIMBO KUJIbKA MPAaBUJILHUX BIJIMOBIIEH):
A | Uox; B | Kaxiit nepmanranar;
B | Lepiir(1D); I' | Kamiit 6ixpomar.
16. O6patu BCi MOKJIHMBI MpaBUIbHI BIAMOBI L [locmitina meepdicmyb 600u:
A. € 01HAaKOBOIO JJIs BC1X BHJIIB YHCTOI BOJIH;
b. Ha3zuBaeThcst kKapOOHATHO TBEPAICTIO;
B. MoxHa ycyHyTH 00pOOKOIO0 aHIOHITHUMHU CMOJIaMH;
I'. MoxHa yCyHyTH TOJaBaHHSAM COMM;
. MoxHa ycyHyTH 00pOOKOI0 HOHOOOMIHHIUMH CMOJIAMHU.
17. OGpaTu BCl MOXKJIMBI MPaBWIIbHI BIAMOBIL: Tumuacoea meepoicms 800U
A. 3yMOBJIeHa HasBHICTIO KapOOHATIB KaJbI[I}0 Ta MarHio;
b. 3yMoBIieHa HAsBHICTIO PO3IMHEHUX T1IPOKapOOHATIB KAJIbIIII0 Ta MarHiio;
B. Mosxe OyTu ycyHeHa KUIT ATIHHSIM;
I'. Moxe OyTH ycyHeHa IoAaBaHHSIM COIH;
. MoxHa yCyHYTH 00pOOKO0 HOHOOOMIHHUMHU CMOJIAMH.
18. BuzHauaHHS BMICTY 3QJIMIITKOBOTO aKTHBHOTO XJIOPY HE MPOBOISITh.
A. B cTiuHHX BOJax;
b. B mig3emunx Bonax;
B. B nuTHI BoAl 11 HayBaHHSI TBAPUH Ta MTHIIL,
I'. ¥V Boxi nyist pubOpo3BEACHHS;
JI. B TexHONOriyHii BOJI AJii MPUTOTYBAHHS COPTIBKU (BOJHO-ETaHOJIOBOI
CyMIIIIl) Y TOpPLTYaHOMY BUPOOHMIITBI.
19. BcraButu npomnyiieHe clioBo:
BOJIOKOPUCTYBAHHSI — 11€ BHKOPHUCTAHHS BOJHOTO 00’€KTy abo
HOTO JUTHKY J1s1 KYTIaHHS, 3aHSATTS BOJHUMH BUJIAMH CTIOPTY Ta BiIMOYUHKY.
20. KonrmeHTparrisi KaTioHIB TP po3paxyHKy koediriente SAR BupaxaeThcs
B TAKMX OJIMHMIISIX:
A | r/n B | mr/mn I | Mmmons/am°
b MI/JI r | moms/mv’ E | mr/kr
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21. Bkaszatu mnpaBWIBHICTh TBEpPIKEHHS: [lonuena eoda 3 roe@iyicnmom
SAR>5 nebesneuna 3 mouxu 30py MOACIUBOSO OCONOHYIOBAHHS 2PYHMIE.

A. Bipno
b. HeripHo

22. BcraButu mipomyliieHi ciioBa: lizieniuHuilt Kpumepiit axocmi 8o0u -
KpUTEpId SKOCTI BOJU, SKUWA BpPaXOBYE , CIIJEeMIONIOTIYHY Ta

paioakTUBHY O€3MEYHICTh BOJU Ta HASBHICTH CIPHUSATIMBUX BJIACTHBOCTEH IJis
3JI0OPOB’sI IOKOJIHb JIIOJEH, SIKi )KUBYTh 3apa3, Ta HACTYITHUX MMOKOTiHb.

23. O6patu dopmyiy, 3a SKOK PO3PAXOBYETHCS y3araJlbHCHUH MOKA3HHUK
Oaxxanocti 3 Bukopuctanasm Y ®b Xappinrrona:

A, 288 B
10rNa —5rCI - 9rSO, Dos.=
b 4 r .
WQI=>Q,-W, AWQI = =1 ¥
i=1 H

24. BwuznaunTH, SKI TapaMeTpH SKOCTI BOAMU JJIs HACTYMHHUX IIJIEH
BOJOKOPUCTYBAHHS SBJISIIOTHCS OCHOBHUMMU:

Bun BotokopucTyBaHHS [Tapamerp CKoaiy Ta
BJIACTUBOCTEN BOAHU
A 3polIeHHs 1 pH
b PubopospeneHus 2 3arayibHa MiHepaizallis
B HamnyBanHs TBapuH 3 BwmicT po3unHEHOT0 KUCHIO
r Pekpeartis 4 3amax

25. Bkazatm wMeroam arperaiii mapaMeTpiB  SIKOCTI  BOAM, SIKi
BUKOPUCTOBYIOTBCSA JUIsl PO3PAaXyHKY PI3HMX BHJIIB 1HJIEKCIB SIKOCTI BOJU
(moorcnuso binvue oonuiei npasunrbHol 8i0N06I0I):
A Cepenne apudmernune
b CepeliHE reOMETpUYHE
B Meniana
r Metos BaroBux KoeQiiieHTiB
i | Bci BuiienasBani

26. Ha puc. A moka3zaHo 3arajJlbHUH BHIJISIA KPHUBOi OaXaHOCTI IS
MOKAa3HUKA SIKOCTI BOJAM, IO Ma€ JIBOCTOPOHHE OOMEXEeHHs, Ha puc. b —
OJTHOCTOPOHHE. [[1s1 SKMX mapaMeTpiB SIKOCTI CJIiJ] BCTAHOBIIIOBATH OJHO-, a JIJIs
SKUX — JBOCTOPOHHE OOMEKECHHSI:

Bux oomexeHHs ITapameTp ckoany Ta BIaCTUBOCTEN BOJU

A OIHOCTOPOHHE pH

b JIBOCTOpPOHHE 3aranpHa MiHepati3alis

BMICT po34YMHEHOT0 KHUCHIO

Bwmict 3aj113a 3arajibHOro

TBepaicTh 3aranpHa

OB WIN -

Komni-igmec
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27. Jlna xmibornekapchbkoro BUPOOHUIITBA KPAIIOI0 € HOpMAaJIbHO TBEP/Ia BOJIA,
TaKk SK 1 HIA YacTMHKM OopoliHa Kpamie HaOyxaroTb. M’akym xmiba 3 TicTa,
3aMIIIAHOTO Ha TBEPA1N BOJI, OLIbII €TacTUYHUI Ta mopucTuil. Lli TBepKeHHS:

A. BipHi;

b. HeipHi.

28. 3rigno pexomenpgauii SCAE (The Speciality Coffee Association of
Europe — Acomiamis Oco6muBoi KaBu €Bponwm), i NpUroTyBaHHs Kadu
PErJaMeHTYIOThCSl HACTYITHI MOKA3HUKU SKOCTI BOJIHU:

A KonsopoBsicTh I | JlyxHicTh

b Bwmicr 3anmumkoBoro xnopy | E | pH

B 3aranpHa MiHepai3auis € | BMmict Hatpito

r 3arasibHa TBEPAICTh 7K | Bci nepeniveHi Bule.

29. Bucoka TBepAICTh TEXHOJOTIYHOI BOAM PI3KO 3HUXKYE €PEKTUBHICTDH
3aCTOCYBaHHS Xap4yoBUX (ocdaTiB BHACIIIOK:

A. Buacninok 3minu pH cepenoBuina;

b. BHacninok yTBOpeHHSI HEPO3UYMHHUX CTOJYK 3 KAJIBIIIEM;

B. Henoctatanoi OydepHoi eMHOCTI BOAHOI (hasu;

I'. Yepes BrCOKe 3HAYCHHSI HOHHOI CHUJTU BOJIHOI (ha3u.

30. IIpu BHKOpHCTAaHHI TEXHOJOTIYHOI BOJW 3 ITABUIIEHUM BMICTOM HOHIB

Ha TIOBEPXHI IIJTLHOM SI30BUX M SICOMPOJYKTIB Ta KOBOac y

MapoNpOHMKHIKM oOomoHmi micas 8-10 16 30epiraHHsS 3 ABISETHCA  OLIHM
MAJIONOXI0OHUH HANIT:
A |Na', ca” B | Fe®,NH,
b | Mg*, CI I |Ca™, SO
31. TlpucyTHiCcTh SIKMX KaTIOHIB Y TEXHOJIOTIYHIN BOJI JJI MPUTOTYBaHHS
XapyoOBUX MPOAYKTIB MPUBOJIUTH JO KaTajaidy OKHMCHEHHI JIMifiB, TOSBU TIPKOTO
MPUCMAaKy Ta HEPUEMHOTO 3amaxy (MOXJIMBO KiJbKa MPAaBUIBLHUX BIIMOBIICH):
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NS B |Fe”*
B | Mn” I |Na
32. Ski mopyuieHHs SKOCTI TOTOBOi M’SICHOI MPOMYKIi MOB’si3aHl 13
HEBIJINOBIIHICTIO TEXHOJIOTTYHOT BOJIM BUMOTaM 3a OKa3HUKOM pH:
A | pH 06ing 5,2-5,3 | 1 | Po3mapyBaHHs M’ICHOT eMYJIbCil
b pH 0Oins 7,2 3MeHIIIeHHS! TepMiHY 30€epiraHHsI MPOTYKTIiB
[TosiBa «KpyNMMHYACTOCTI» Ha 3pi3i
Pi3ke 3HMKEHHS BOI03B’A3yI0U01 1 BOJOYTPUMYHOYOT
3IaTHOCTI Macu
3HIKEHHS! COKOBHUTOCTI (papury
3MeHIIIeHHS! BUXOAY TOTOBOI MPOIYKITiT
HemnrisibHa KOHCUCTEHIIIS
biiguii konip, MUJTBHUN TPUCMAaK
YTBOpeHHS 1171 000JI0HKOIO BIJILHOT BOJIU
(cuHepesuc)

33. IlpucyTHICTH y BOJII HITPATIB 1 HITPUTIB y MiJIBUIICHUX KIIBKOCTAX Yy
JITHIA TepioJ] Ha Tl BBEJCHHS CTaHAAPTHUX HOPM HITPUTY HATPIIO Yy M’SICHY
CUPOBHHY B TOTOBIM NPOAYKIIi MOXE CHOCTEpPIraTUCS: MOsABa JIOKAJIBHUX 30H,
HEPIBHOMIPHUX 10 IHTEHCUBHOCTI (papOyBaHHs Ha 3pi31, MiABUIIEHA KOHIEHTPALIiS
3aJIMIIKOBOTO HITPUTY 1 HITpo3aMiHiB. L1 TBepaKeHHS:

A. BipHi;

b. HesipHi.

34. Bkazatu MeToH KUTbKICHOTO BH3HA4YaHHS BMICTYy 3ajli3a 3arajibHOTO B
IPUPOJIHUX BOJAX:

AN

OO | N|O|O1

A | doTomeTpis C | I'paBimerpis E | [lepmanranaTomeTpis

B | Tpunonomerpis D | Heiitpanisanis | F | Monomerpis

35. Bkazatu MeTOOM O4YMIIEHHS BOJH, 3a JOIOMOIOI0 SIKOrO MO>KHA
BUJIAJIUTH XJIOPOPraHIyH1 CIIOIYKH, K1 YTBOPIOKOTHCA MPHU XJIOPYBaHHI MPUPOTHUX
BOJI (MOJICIUBO DiNbuLe OOHIEL NPABUNLHOI 8i0N06i0i)

A | Kun’atinss D | O30HyBaHHs
B | ®inbrpyBanHs yepes map akTuBoBaHOro Byriuis | E | MonHuii oOMiH
C | MeToa 3BOPOTHOTO OCMOCY K | ductumnsiis

36. Bkazatu XiMiduHY peakxiiiro, sika JISKUTh B OCHOBI METOJy 3HE3apaKeHHS
IPUPOIHUX BOJ BOJM METOJIOM XJIOPYBaHHSI:

A | 2 HCI + Ca(OH), = CaCl, + 2 H,0 | C | Cl, + H,0 < HCI + HCIO; HCIO —
HCl + O’

B|Cl+1,+2H,0=2HCI+2HIO |D|CaCl,+Na,SO, = CaSO, + 2 NaCl

37. YoMy y BOJI TIMOOKUX CBEP/JIOBHH, BOJA, KA MICTUTh CIIOJIYKH 3aii3a
Ta MapraHIlio, BIICYTHE 3a0apBJICHHS Ta KaJaMyTHICTbh, SIK1 3’ SBIISIOTHCS 3 4acOM,
KOJIM BOJIY TIAHSUTH HA TIOBEPXHIO?

38. BcraHoBUTH BIAIIOBIAHICTE CMAaKOBHX SKOCTEM IMTHOI BOIM Ta
NePEeBa)katouoro BMICTY aHIOHIB B Hiif:
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A | Conona 1 | Cynsdaru
B | I'ipka 2 | Xnopuau
C | Cononka 3 | Hitpatn

39. Sxuii aHamITUYHUNA METOJ BUKOPHUCTOBYETHCA JJIi BU3HAYCHHS
MOKa3HMWKA BMICTY HITPATIB y MUTHiH BoJ1?
A | Komnuiekconomerpii C [lepmanranatometpii
B | ®oTomerpii D Heiitpamizanii

40. SIx Ha3UBAETHCS METOJI OUYMILIEHHS BOJM, IPUHIIMII SKOTO 300pak€HO Ha
PUCYHKY?

- i 'HAILBIIP OHHKHA MeM3paHa
THCK / I !
2a0pyIHeHA YHCTA
(comoHa) BOJA
BOJA

6. MeToau HaBYAHHA

[1ix yac BUBYEHHS TUCUHUIUIIHA BUKOPUCTOBYIOTHCSI HOPMATHUBHI JIOKYMEHTH,
HAao4yHE OO0JaJHaHHS, KOMIT'IOTEPHI MporpamMu 3 BIAMNOBIAHUM MPOTPaMHUM
3a0€3MeUYCHHSIM, HAOYHI CTEH]IM, KaTajord HOPMATHUBHHUX JOKYMEHTIB, 3aKOHU
Ykpainu Too.

7. @®OpMH KOHTPOJIIO

1.YcHuii 1 MUCHbMOBHM MOTOYHUM KOHTPOJIb 3HAHB.
2.®opmoro caMOCTIHHOT poOOTH 3100yBaya € BUBUEHHS CIELIAJIBHOI JIITepaTypu
Ta BUKOHAHHS 1HJUB1IyaJbHUX 3aB/IaHb.

3. 3ainik.

8. Meroauune 3a0e3ne4eHHs

HaykoBo-meTonuune 3abe3nedeHHs] HaBUAIBLHOTO TMPOIECy mepeadavac:
HaBYaJIbHI TUTAHM, MIPYYHUKHU 1 HAaBYAIbHI TOCIOHUKH; 1THCTPYKTHUBHO-METOIUYHI
Matepiany  7a0OpaTOpPHUX  3aHATH, JEPKaBHI  CTaHIAPTH, 1HIUBIAyalIbHI
HaBYAJIBHO-JIOCTIIHI 3aBJaHHS;, KOHTPOJbHI POOOTH; TEKCTOBI Ta €JICKTPOHHI
BaplaHTH TECTIB JJII MOTOYHOIO 1 MIJCYMKOBOIO KOHTPOJIIO, METOIUYHI MaTepiain
JUTsL Oprasi3alii caMoCTIHHOT poOoTH 3100yBayiB.
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