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1. Onuc HaBYAJBLHOI AMCHUILTiIHA

OIIHKA AKOCTI BOAM /UIA 3POLITEHHSA, HAITYBAHHS TBAPHUH,

PUBOPO3BEJIEHHS TA NEPEPOBHOI I XAPUYOBOI

HPOMHUCJIOBOCTI

(na3Ba)

I'any3b 3HaHb, CIENiAJIbHICTh, OCBITHIH CTYNiHb

["any3p 3HaHb

10 [TpupogHudi HAyKH

OCBITHBO-HAYKOBUM
pIBEHb

TpeTIn

OcBiTHIi CTYIIHB

JTOKTOp disocodii

CremiajibHICTD 102 «Ximisa»
OCBITHBO-HAYKOBa Ximis
mporpama

XapakTepuCcTUKA HABYAIBHOI TUCIUILTIHA
Bun BHOIpPKOBa
3arajgbHa KUIBKICTh T'OJIUH 150
Kinekicts kpeautiB ECTS 5
KinpKicTb 3MICTOBHX 3
MOJTYJTiB
Kypcosuii mpoekr He nependaueno
(poboTa)

HapuanbpHa npakTuka

He nependaueHo

dopmMa KOHTPOJIIO

CK3aMCH

IHoka3HMK HABYAJBHOI JUCHMILIIHY JJI51 JEHHOI Ta 32049HOI ()OpPMH HABYAHHS

neHHa (opMa HaBYaHHs | 3a04Ha (popMa HaBUAHHS
Pik miarotoBku (Kypc) 1 1
Cemectp 2 2
JIekmiiini 3aHsaTTA 10 10
[IpakTryHi, ceMiHAPCHKI
3aHSITTS
JlaGopaTopHi 3aHATTSI 30 30
HapuanpHa npakTuka
CamocriiiHa poboTa 110 110
InuBiMyanpHI 3aBIaHHS
KinbKicTh THKHEBUX 4 4
ayJIMTOPHUX TOJUH JJIs
JeHHO1 () OpMH HaBYAHHSI




2. MeTa T2 3aBJAHHA HABYAJBLHOI JUCIUILTIHA

[Ipeamerom nucuumiind «OLIHKA SKOCTI BOJIU JJISl 3POIICHHS, HAIyBaHHS
TBAapWH, pUOOPO3BEACHHS Ta MEPEePOOHOT 1 XapuoBOi MPOMHUCIOBOCTI» € BUBUCHHS
METOI0JIOT1i, HOPMATUBHOI 0a31 Ta METO/I1B OLIIHIOBAHHS SIKOCT1 BOJIA BOJIOKEPEIT
JUTS PI3HUX BUJIIB BOJOKOPUCTYBaHHSI.

MeToro BUBYEHHSI TUCIUILIIHU € (popMyBaHHSA y 3700yBadiB mpodeciiHuX
3HaHb Yy O00JIacTi OIIIHIOBAaHHS SKOCTI TPUPOJHUX BOJHHUX PECYPCIB IS
BUKOPUCTAHHSA Yy PI3HUX Taly3sX BHPOOHHYOTO KOMILIEKCY Ta MepepoOHOT
MIPOMHCIIOBOCTI; HAOYTTd TMPAKTUYHUX HABHYOK BHUKOHAHHS aHAJITUIHHUX
JOCITIJIKEHb TMapaMeTpiB SIKOCTI BOAW Ta IXHHOTO KOMILJIEKCHOTO OITIHFOBAHHS.
OcoOnuBa yBara MNPUIUISETHCA JOCHIDKEHHIO TapaMmMeTpiB  CKJIaay Ta
BJIACTUBOCTEHN BOJHUX 00’ €KTIB Y 3B’SI3KY 13 KJIIMAaTUYHUMU 3MIHAMH.

OnanyBaHHS 1€l TUCUUIUIIHA HAAACTh 37100yBavyaM 3HAHHS MPO MPUKIATHI
aCIeKTH  BOJIOKOPUCTYBaHHSI Yy  CLIBCHKOTOCHOJAPCHhKOMY  BHUPOOHHIITBI,
puOOPO3BENICEHHI Ta BUPOIIYBAaHHI aKBaKyJIbTypH, B MEPEPOOHiNl MPOMHUCIOBOCTI,
XapUYOBUX TEXHOJIOTISX; MPOBOJAWTH OI[IHIOBAHHS MPHUJAATHOCTI MOBEPXHEBUX Ta
MiI36eMHUX BOJODKEPEN  JUIsl KOHKPETHOTO BHIY BOJOCHOKHBAHHS; METOJaxX
IHTETpaJIbHOI OLIHKHM SKOCT1 BOJM JJIs ONTHUMI3aIlli 3aTpaT Ha BHUPOOHHUIITBO Ta
BHOOpPY METO1B KOHJIUIIFOBAaHHS BOJU. 3/100yBa4 MOBUHEH OBOJIOIITH HaBUYKAMHU
CaMOCTIMHOTO TIOIIYKY HAyKOBOi Ta HOPMAaTHUBHOI JOKYMEHTaIlli y o00JacTi
BOJIOCTIOKMBAHHS B KOHKPETHUX OOJIACTSAX arpapHOTO BHPOOHUIITBA, MEpepoOHOT
MIPOMUCIIOBOCTI TOIIIO.

HaBuyanbHa AUCHHILTIHA 3a0e3meyye (popmyBaHHs paxy
KOMIICTEHTHOCTEM:

3azanvHi KOMnemeHmHoCcmi:
3K1. 3naTHicTh 10 aOCTPAKTHOTO MHUCIEHHS, aHali3y Ta CUHTE3Y.
3K3. 3patHicTh popMyBaTH CUCTEMHHMI HAyKOBUW CBITOTJIST, TEHEPYBATH HOBI
171e1 (KpeaTUBHICTD), IPOAYKYBATH 1 MPUMMATH OOTPYHTOBAHI PIIICHHS.
3KS5. 3paTHICT BUKOPUCTOBYBATH 1HO3EMHY MOBY JUISl IPEICTABICHHS
HAyKOBUX PE3yJNbTAaTIB B YCHIM Ta NHUCHbMOBIM ¢opmax, s pO3yMiHHSA
IHIIOMOBHMX HAYKOBMX Ta MNpPOQPECiHHUX TEKCTIB sl  CIUIKYBaHHS B
1HIIOMOBHOMY HayKOBOMY 1 IpodeCiifHOMY cepeI0OBUIIIAX.

Cneuianvni (paxoei, npeomemni) KomnemeHmHocmi

®KI1. 3parHictb (QopmystoBaTH HAyKOBY MpobOiieMy, poOodi  TinoTe3u
JOCIIKYBAHOI TPOOJIEeMH y Tary31 Ximil

®K2. 3aatHicTh NPOBEACHHS KPUTHUYHOTO aHAJI3y HAYKOBHUX JIKEPETI, aBTOPCHKUX
METOJIMK, KOHKPETHUX OCBITHIX, HAYKOBUX Ta MPOECIHHIX TEKCTIB Y rairy31 XiMii.
®K4. BonoaiHHs 3araJibHOI0 METO/I0JIOTIEI0 3IHCHEHHS HAYKOBOTO JOCIIIKEHHS,
3ATHICTh OPTraHi30BYyBaTH, IMJIAHYBaTH Ta peasli30ByBaTH XIMIYHUN €KCIIEPUMEHT,
o0YHMCTIOBAaTH Ta OOPOOJISATH OTPUMAaHI JaHi.



Ilpozpammni pe3yromamu HaguyanHa:
[TP3. Bmitu mnpoBOAWTH HayKOBUH Oi0miorpadiyHUil MONIIyK MO OCHOBHHUM
HAyYKOMETPUYHUM Oa3zam, y3arajibHIOBaTH Ta IHTEPIPETYBATH PE3YJbTATH TAKOTO
MOIIYKY.
[1P4. PosymiTH 3MICT TIOHATTS «akajJeMmidyHa JOOPOYECHICTb», BMITH
KOPUCTYBATHCS NIpOrpaMamMH TEPEeBIPKU Ha HASBHICTH IUIAriaTy, JTOTPUMYBATHUCS
E€TUYHUX HOPM HAyKOBIISI Ta TPOMAJITHUHA.
[1P9. BonoaiT oCHOBaMHU CTaTHUCTHUYHOI OOpPOOKH MAcCHBIB YHCEIBHUX JaHUX Ta
BMITH 1IHTEpPIIPETYBATH PE3yJIbTaTH €KCIIEPUMEHTAIBHUX JTOCTIIKEHbD.
[1P14. 3natm mnpoueaypu peecTpaiii IMpaB I1HTEIEKTyaJlbHOI BJIACHOCTI Ta
oopmIIeHHSI OXOPOHHHMX JOKYMEHTIB. BMITH NpOBOIWTH MATEHTHUH TMOUIYK
CTOCOBHO 00JIaCTI XIMIYHMX BHHAXO/1B, TCXHOJIOT1HM Ta 00’ €KTIB.
[1P15. ButbHO CHIIKYBaTHUCS aHTJIIACHKOIO Ta (32 MOKIJIMBOCTI) 1HILIOO 1HO3EMHOIO
MOBOIO 3 MPOQECIHHUX NUTaHb, YCHO 1 MUCHBMOBO MPE3EHTYBATH pE3yJbTaTH
JOCIIIJIKEHb 3 XIMil 1HO3€MHOIO MOBOIO, OpaTH ydacTb B OOTOBOpPEHHI MpoOJeM
X1Mii.
[1P18. KBgamiikoBaHO mNpe3eHTYBaTH pe3yJbTaTU JOCIIDKEHb y BUIIIAIL
JIOTIOB1IE Ha KOHGEpEHINsX, MOCTepHUX TNpe3eHTalii. Bomoaith ocHoBamu
HAIMCaHHs PELEH31d, HayKOBO-MOMYJSPHUX Mpalb y o0JacTi TEOPETUYHHX Ta
MPUKIIATHUX XIMIYHUX JOCIIKCHb.

B pe3ynbraTi BUBYEHHS TUCHUILIIHU 3100yBad IOBUHEH:

3HATM:

- HopmatuBHy 0a3y CTOCOBHO BHUMOT 110 SIKOCTI BOAM JUIsl 3pOILUEHHS,
HaITyBaHHSI TBAapUH, pUOOPO3BEJEHHS Ta MEPEepOOHOI 1 XapyoBOi MPOMUCIOBOCTI,
K1 Hapa3l A1I0Th B YKpaiHi Ta MPOBIJHUX KpaiHaX CBITY;

- OCHOBHI BUIM TOJIOTAHTIB MPUPOIHOTO Ta AHTPOIIOTEHHOTO MOXO/KEHHS,
Kl KPUTWYHO BIUIMBAIOTh HA MPHIATHICTh BOJOKOPUCTYBAHHS B KOHKPETHHX
BUPOOHMIITBAX arpapHOTo YM MepepoOHOT0 CEKTOPY IOCIOAapCTBa;

- OCHOBHI METOJAOJOrIi, $SKI BHKOPUCTOBYIOTHCS JUIsl KOMILUIEKCHOTO
OLIIHIOBAHHS BOJHUX PECYpPCIB 3 BpaxXyBaHHSM CHEUU(]IKK KOHKPETHOrO
BUPOOHUIITBA,

- OCHOBHI MapaMeTpu SKOCTI BOJM, SIKI HOPMYIOTbCS JJIS PI3HUX BH/IIB
BOJIOCTIOKUBAHHS, Ta OOTPYHTYBAaHHS IXHIX TPAaHUYHO JOMYCTUMHUX KOHIICHTPAIIH;

- @i3uKo-xiMiuHI Ta (I3UYHI METOAM aHali3y OCHOBHHX TOKa3HHKIB
MIHEpaJIBHOTO CKJIay BOJIH Ta MOJIOTAHTIB;

- OCHOBHM CTBOPEHHSI CTPYKTYpPHO-JIOTIYHHX CXE€M METOJy I1HTErpajbHOIO
OIIHIOBAHHS SIKOCT1 MPUPOJIHUX BOJ, sika 0a3yeThCs Ha KOHIICMIT BUKOPUCTAHHS
y3arajibHeHoi (QyHKIIii 0a)kaHOCTI XapplHITOHA, PO3POOJIEHHS KU 0a)KaHOCTI
JUUIS KOSKHOTO 13 TTapamMeTpiB Ha OCHOBI HOPMATUBHUX BUMOT JIO SIKOCTI BOJAM IS
PI3HUX BU/IIB BOJOCIIOKMBAHHS.

- IlpuHuunu maTeMaTHYHOI 0OPOOKM AAHMX MPH IHTETPATBLHOMY OLIIHIOBAHHI
SIKOCT1 BOJTHUX PECYPCIB.



BMiTu:

- 3acTtocyBaTd OJep)KaHI 3HAHHA MPO HOPMYBAHHS SIKOCTI BOAM JIJIS
pPI3HHX BHUIIB BOJOCIIOKHWBAHHS Il OIIHIOBAHHS MPHUIATHOCTI KOHKPETHHUX
BOJOJKEPENT IIEHTPATI30BAaHOTO 1 JCIEHTPAi30BaHOTO BOJOMOCTAYAHHS JIJIS
NEBHUX BUIIB TOCIOAAPYOi MISUIBHOCTI — arpoBHUPOOHMIITBA, PUOOPO3BEACHHA,
3aJI0BOJICHHS MUTHUX Ta TOCMOAAPYUX MOTPEO;

- [IpoBOAMTH BIIHOCHY MOPIBHSUIBHY OIIIHKY IMPUIATHOCTI BOJIU JUJIS
BOJIOCTIOKMBAHHS Ha OCHOBI y3araJlbHeHUX KPUTEPIiB;

- BukonyBatn 0a30Bi  aHaJlITHYHI JTOCTI/DKEHHS  CKJIagy Ta
BJIACTUBOCTEH BOJIM, 3 BUKOPUCTAHHSAM XIMIYHUX Ta (HI3UKO-XIMIYHUX METOJIB
aHajizy;

- JlaBaTu OIIIHKY MOXJIMBUM TPUYMHAM BITXHWJICHHS SIKOCTI BOIHW Bif
BCTAHOBJIEHUX HOPMATHUBIB;

- [TpononyBatu METOJM Ta TEXHOJIOTHl BOJOOYHWIICHHS IS
JOCATHEHHS MPUIATHOCTI SIKOCT1 BOJH JIJIs1 KOHKPETHOTO BUIY BOJIOCTIOKUBAHHSI.

- AHani3zyBaTH ICHYIOYi Ta CTBOPIOBATH HOBI KOHUENUIi B 00JacTi
KpUTEPIaTbHOTO HOPMYBAHHS SIKOCTI BOAM [UJIsl PI3HUX BHJIB BOJOCHOKMBAHHS
yepe3 OpUTiHAIbHI JIOCHIKEHHS, SKICTh SKUX MOXe OyTH BH3HAaHA Ha
HaI[lOHATBHOMY Ta MIKHAPOJHOMY PIBHSIX;

- Kopucryrounch HaOyTUMHU TEOPETUYHUMHU 3HAHHSIMU Ta TIPAKTUIYHUMU
HABUYKAMH, HaJaBaTH KOMIIETEHTHY Ta JIOCTOBIpHY iHdopmaiito Ta/ado
KOHCYJIBTAIIII0O BUPOOHUYUM CTPYKTypam, MPUBATHUM BOJOKOPUCTYBayaM II0/I0
IOPUJIATHOCTI BOJM KOHKPETHUX BOAODKEpEN Al BUPOOHMUMX YM MOOYTOBHUX
LIEH;

- bpatu y4yacTh y KpUTHYHOMY Jiano3i Ta 3allKaBUTU pe3yjibTaTaMu
JTIOCJIIJDKCHHS,

- [IpoBoaMTH KpUTHYHHUI aHam3 pi3HUX 1HGOPMALINHUX JUKeped,
KOHKPETHUX OCBITHIX, HAYKOBHX Ta MPOQECIHHUX TEKCTIB y Tally3l aHAJIITUYHOI 1
HEOPraHIYHOI XIMii, €KOJIOT1i Ta CYMIXKHUX rajay3eu;

- KputnyHo crnpuiiMatd Ta aHali3yBaTH 4yXl JYMKU W 11€i, IIyKaTH
BJIACHI LUISIXM BUPILIEHHA NMPOOJEeMH, 3/1MCHIOBATH KPUTUYHUN aHajl3 BJIACHUX
MaTepiais;

- ['enepyBatu BnacHi i€l Ta mpuiMaTu OOTPYHTOBAH1 PIlICHHS.



3. CTpyKTypa HABYAJIbHOI T CUUILTIHI

MOBHOT'O TEPMiHY JICHHOI (3a04HOi) (hopMHU HABUAHHS

Hassu 3micToBux

Kinekicts roany

MOJYJIIB 1 TeM

neHHa gopma

3aouna popma

YCBO- y TOMY YHCJII Ycpo- y TOMY 9HCJI
TO n | o | ma6| ing| cp. ro | n | o |mb6 [ ing|c.p.
3micToBuii MoayJib 1. SIKicTh BOAM IS 3pOIIICHHS

Tema 1.0wiHr0BaHHS 28 2 6 20 28 2 6 20
SIKOCT1 BOJHHUX PECYpCiB
32 arpOHOMIYHUMH Ta
€KOJIONYHUMHM
kputepismu. [TokazHuk
SAR, ipurarmiiauit
koediuient Ctebnepa Ta
1HIII, OCOOJIMBOCTI iX
3aCTOCYBaHHS
Tema 2.Y3arajgbHeHa 33 2 6 25 33 2 6 25

OLIIHKA SIKOCT1 BOJIM JUIS
3pOLICHHS, B TOMY YHCII
KpareabHOro,y BUTIISAL
ipuraminanx WQI

3micToBuii MoayJib 2. SIKiCTh BOJM Ul TBAPUHHHIITBA, pHOOPO3BEACHHS Ta aKBAKYJIBTYpH

Tema 3.0co0auBOCTI
BHMOT IO SIKOCTI BOIH 3a
XIMIYHMMH Ta
MIKpOO10JIOTTYHUMU
MOKa3HUKAMU I
BHUpoIyBaHHs BPX,
NTUIl, puOOPO3BEACHHS
Ta BUPOITYBAHHS
AKBaKyJIbTypHU

39

4 10 25

39

4 10 25

3MicToBHI MO

ayJab 3. Bona y xapuoBiii Ta nmepepoOHiii TpOMHUCIIOBOCTI

Tema 4. Bona sk 3aci6
BUPOOHMUIITBA T
IPOAYKT y XapuoBiit
npomuciaoBocTi. Cxemu
Ta 0COOJINBOCTI
BOJIOMIITOTOBKH JIJISt
Xap4yOBHUX BUPOOHUIITB.

50

2 8 40

50

2 8 40

Ycroro rogua

150

10 30 110

150

10 30 80




4. Temu 1200pATOPHUX 3aHATH

3/

HasBa temu

KinekicTe
TOMUH

Beryn. [lpaBuna texHiku Oe3meku B XIMIYHINA jgaboparopii.
BuznauanHs (i3WYHUX TOKa3HUKIB SKOCTI MPUPOIHUX BOJ IS
BUKODHCTaHHA Yy  pI3HHX  0OJacTsIX  BOJOKOPUCTYBAHHS
(TemriepaTypa, KOJBOPOBICTh, MPO30picTh, pH, cMak, mpucmax,
3amax MpU Pi3HUX TEMIEpaTypax, BMICT PO3BHHEHOTO KHCHIO,
CJICKTPOIIPOBIAHICTh, OKMCHO-BiTHOBHMM moTeHItian (OBII)

6

MeTonu BU3HAYaHHS CKJIaJ0BHX MIHEPATbHOT MAaTPHUIll BOJH, K1
HOPMYIOTBCSI JJIS 3pOIICHHS, HAIyBaHHS TBAapWH Ta MTHIl, y
XapyoBId  MPOMMCIOBOCTI:  BMICT  KajibI[ll0,  MarHio,
HATpilO+KaNilo, TIAPOKApOOHATIB,  XJOPUIIB,  CyJIb(aTiB.
Po3paxyHok HOHHOI cuiau BOAHOTO cepenoBuia. I[lokasHuk
WOHHOI CHJTK Ta oro PYHKIIIOHAIbHE 3HAYCHHS

BusnayaHHsi caHITapHO-XIMIYHHUX Ta CaHITAPHO-TITIEHIYHHUX
MOKA3HUKIB SIKOCTI BOJW JUISl PI3HUX BUJIIB BOJOKOPHCTYBAHHS:
MepMaHraHaTHOI OKMCHOCTI, BMICT HITpaTiB, 3ajli3a 3arajbHOro,
MapraHili, aMoHi0, pocdaTiB, GTOPHIIB, 3AIHUIIKOBOTO XJIOPY.

BusHauanHsi BMICTY BaXKUX MeTamiB (IMHKY, Mijdi, KaJaMio,
CBUHI[IO, PTYyTi) Yy TMPUPOAHUX BOJA JJIsl  OI[IHIOBAHHSA
MPUIATHOCTI BOJIY JUIsl PI3HUX BHUJIIB BOJJOKOPUCTYBAaHHS

BuBueHHsT METOJIB y3arajibHEHOI OI[IHKM SIKOCTI BOAM JUIs
pI3HMX BHJIIB BOJOBUKOpHCTaHHS. Po3paxyHkoBi Ta rpadiuni
METOIUKU.

Bcroro:

30




5. Kpurepii oniHIOBaHHS

KinbkicTh KinbkicTb
HazBu 3mMicTOBHX MOJTYJIIB 1 TOJIUH . . 6aniB 3a
Bunu po06it, ki OLIHIOIOTHCS
TeM (mekirii/ BHUIaMU
71a0) poboT
3micToBHUI MoayJIb 1. SIKicTh BOJM JUIs 3pOLICHHS

Tema 1.0miHOBaHHS AKOCTI 2/6 Jlag 1. [IpaBwma TexHiKM Oe3MeKH B 20
BOJIHUX PECYpCIB 3a xiMiuHIA  J1aboparopii. BusHauaHHs
arpOHOMIYHHMH Ta ¢bi3nyHnX MOKAa3HHUKIB  SIKOCTI
€KOJIOTTYHUMHU KPUTEPISIMHU. MPUPOJAHUX BOJ JUIS BUKOPUCTAHHS Y
[Toxa3znuk SAR, pi3HUX O00JIACTSIX BOJOKOPUCTYBaHHS
ipuramiiauii koeimieHT (Temmeparypa, KOJIbOPOBICTB,
Crebnepa Ta iH1Ii, npo3opicts, pH, cMak, mpucmak, 3amax
0COOJIMBOCTI 1X MpyU  PI3HUX TEMIlepaTypax, BMICT
3aCTOCYBaHHS PO3BHUHEHOTO KHCHIO,

€JICKTPOIIPOBITHICTb, OKHCHO-

BinHOBHUH noteHIian (OBII)
Tema 2.Y3aranpHeHa 2/6 JIa6 2. MeToau BU3HAYaHHS CKJIAJIOBUX 10
OLIIHKA SIKOCTI BOJIU UIS MiHEpaJbHOT MaTPHII BOJH, SIKi
3pOIICHHS, B TOMY YHCIT HOPMYIOTBCS JJIsI 3pOIIICHHS,
KpameJibHOT0,y BUTJISI HamyBaHHS TBapWH Ta MTUIIL, Y
ipuraminanx WQI XapYOBii MPOMHCIIOBOCTI: BMICT

KaJIbI1i10, MarHiro, HaTPirO+Kaliko,

riapokapOOHaTiB, XJIOPHIIB, CYIb(}ATIB.

Po3paxyHOK MOHHOI CHIIM BOAHOTO

cepenopuina. [lokazHMK MOHHOI CUIIN

Ta Horo (yHKIIOHATbHE 3HAYEHHS

Moay/abHui TeCT 70
Bceboro: 4/12 100

3MicToBHUI MOAYIb 2. SIKICTh BOJM 711 TBAPUHHUIITBA, pUOOPO3BEACHHS Ta aKBAKYJIbTYPH

Tema 3.0cobauBOCTI BUMOT 4/10 Jla6 3. BusnauaHHs caHiTapHO- 10
IO SIKOCT1 BOIH 3a XIMIYHUX Ta CaHITApHO-TITI€HIYHUX
XIMIYHAMH Ta MOKa3HUKIB SKOCTI BOOU NSl PI3HHUX
MIKPOO10JIOTTYHIMHU BH/IIB BOJIOKOPUCTYBAHHS:
MOKa3HUKAMHU JUIS MEePMAHTaHATHOI ~ OKHCHOCTi,  BMICT
BupoiyBanHs BPX, nrui, HITpATIB, 3aniza 3arajibHOrO,
prOOpO3BEICHHS Ta Maprasiyo, aMOHiIo, docdaris,
BHUPOILIYBAHHS (dbTopuaiB, 3ATUIIIKOBOTO XJIOPY.
AKBAKYJbTYpHU Jla6 4. BusHayaHHSA BMICTY BaKKHUX 20

MetaniB  (IIMHKY, MiOi, Kaamiio,

CBUHIIIO, PTYTi) Y MPUPOAHHUX BOJA IS

OIIHIOBaHHS TPHUIAATHOCTI BOAM IS

Pi3HUX BUIB BOJOKOPUCTYBaHHS

MoayJ/ibHe pO3paxyHKOBe 3aBAAHHS 70
Bceboro: 4/10 100

3micToBuii Moay.ab 3. Boja y xap4oBiii Ta nepepoOHiif MPOMHCIOBOCTI




Tema 4. Bona sk 3aci0 2/8 JIao 6. BuBuenus METO/IIB 20
BUPOOHHUIITBA Ta IPOIYKT Y y3arajgbHEHOI OIIHKH SKOCTi BOIHU JUJIS
Xap4oBii POMHUCIIOBOCTI. pi3HUX  BHIIB  BOJOBUKOPHUCTAHHS.

Cxemu Ta 0COOIUBOCTI Po3paxyHkoBi Ta rpadiuHi METOIUKH
BOJIOMIITOTOBKHU TSI MoayJ/ibHe po3paxyHKOBe 3aBIaHHS 80
Xap4YOBUX BUPOOHHMIITB.

Bceboro: 2/8 100
Pazom: 10/30

HapuaanHa poGora: 300/70
Iennr 30
Bceboro: 100

6. KOHTpo/IbHiI NMTAHHS, KOMILJIEKTH TECTiB /1J151 BU3HAYEHHS PiBHA

3aCBO€EHHS 3HAHBb 3100yBaYaMu

1. Jlng sSKUX BUJIB BOJOKOPUCTYBAHHS PO3POOJIEHO CaHITAPHO-TITIE€HIYHE,
CaHITapHO-XIMIYHE Ta €KOJIOTTYHE HOPMYBAaHHS?

2. OxapakrepusyBatu moHsATTs ['JIK (rpanmdnomomycTuMa KOHIIGHTpAIlis),
JIII (mimityrounit moka3Huk mkiamuBocti) Ta ['JIC (rpaHM4HOIOIYCTUMUMA
CKH]I).

3. SIKi 03HAKM MIKIATMBOCTI BPaXOBYIOTHCS TIPU HOPMYBAHHS SIKOCT1 BOJIH:

- JIJIs1 3pOIIIEHHS (JIOIyBaHHSIM, KPaIeJIbHOTO);

- 7151 puOOPO3BEACHHS Ta BUPOLLYBaHHS aKBaKyJIbTYPH;

- JIIs1 HAITyBaHHS TBApUH Ta MTHII];

- JIJ1s1 IEpepOOHOI TPOMUCIIOBOCTI;

- JIJIs1 Xap4OBOi MMPOMUCIIOBOCTI.

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

5. ki kpuTepii BU3HAYAHHS JOMYCTUMHUX MEX OCHOBHUX MOKA3HUKIB SIKOCTI
BOJIH JIJIsI 3pOIIEHHS?

6. [TosicanTr, YoMy (dpakiifHUA CKIaa (AUCTIEPCHICTD) 3BaKEHUX YaCTUHOK Y
BOJI JJISl 3pOIIEHHS Ma€ MPHUHIMIIOBY 3HAYCHHS AJIS BCTAHOBJIICHHS HOPMATHUBY
SKOCTI: MOPIBHATU CKJaJ BHUCOKoaucnepcHux (aiamerp no 0,001 mm); numyBaTux
(mamerpom Bix 0,001 go 0,005 mm) ta mimanux (giamerpom moHan 0,005 mm)
YACTHUHOK.

7. Po3paxysatu ipuramiitauii koedimient K, (Ctebnepa)Boau, sika MICTUTH 1 1
10,5 r NaCl, 0,8 r Na;COsi 0,2 r NaySOyta 11 npuaaTHICTh IS 3pOIICHHS.

8. Tlepemiuut ymoBu (3a HikaHOpPOBHM), KONHM JUIsl 3pOIICHHS MOXHA
3aCTOCOBYBATH MPUPOJAHY BOAY 3 MiABUIIICHOIO MiHEpai3allieto (BUIow 1 /).

9. SIk MOSCHUTU BUMAIKH YCHINIHOTO BUKOPWUCTAHHS MOPCHKUX BOJ IS
3pOIICHHS B YMOBAaxX ImycTesi?

10. Pospaxyunkose 3asdanus. Boma piuku N. BHUKOPUCTOBYETHCS IS
3aJI0BOJICHHS  pi3HUX 1noTped. Ha pi3Hux ginsgHKax piykd il Boja
BUKOPUCTOBYETHCS  JUIsl  TOCMOAPAYO-TIMTHUX Ta  peKpeauiiHux  moTpeo.
3a0pyaHEHHs] BOJIM MOXIIMBE BiJl CKHIY HEJOCTATHHO OUMIICHHX CTIYHHUX BOJI




KOMYHAJIbHOTO Ta BUPOOHHUYOIO MOXOJKEHHS;, BiJl 3MHUBY 13 TOJIB TPYHTY, IO
MICTUTh arpoxiMikaTH. BU3HA4YMTH €KONOTIYHWI CTaH Ta NMPHUIATHICTh BOJOWMU
JUTSI BKa3aHUX BHUIB BOJOIIOCTAYaHHS a 32 HEOOXITHOCTI 3alpoONOHYBaTH CIIocoOn
3HIDKCHHSI 3a0pyJHEHHS BOTHOTO OOEKTY.

[Topsimok BUKOHAHHS PO3PAXYHKIB:

1. PopaxyBatu innekc sskocTi Boau (I51B);

2. Po3paxyBatu inaexc 3a0pyanenns Boau (13B);

11. Po3paxyBaTu iHTerpaibHUN 1HIEKC €KOJIOT1YHOTO cTaHy (3a IlIutikoBUM)

IIEC.
Buxijgni gani (3a BapiaHTaMH):
= «

ME g "”E § E = = -F—QT
> Q ~ e \\) = 2 E( =
2 5 5 5 ES] 4| 8w |E§Hal R | B
S § O § S I 522|223 o2 é =
. = o 5 = 8 = a X553 X SRS
< & a = = o g 8 =5 | E 85 *E 5B
g E = < il o E = ch o = 5 = P
= Z S O 5 2 2 2 E 2 .2

= =2 5| 2 = | & | 2

aal N7 o
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/IM>

)
:
= AlF* As (3ar) Cu? Fe (3ar) Hg?* Mn2* Ni2* Pb?* Zn%*
m
%
1 0,02 0,10 0.2 01 0,001 0,05 0,33 0,02 05
2 0,01 0,02 01 0.2 0,001 0,07 0,08 0,05 7,0
3 0,002 0,01 05 01 0,003 0,03 0,37 0,03 2,0
4 0,15 0,03 2,0 01 0,001 0,05 0,35 0,05 02
5 0,03 0,02 10 0.2 0,001 0,07 0,16 0,70 01

12. Po3paxyBaTu iHzaekc sikocTi Boau st 3pomieHHs (IWQI) qis Bubopku 13
40 BomomKepen, 3 BaroBUMHU KoedillieHTaMH OKpeMUX TMOKa3HUKIB 3a (Meireles,
2010); pospaxyBatu cepeaHE 3HAYCHHS, 3HAWTH MaKCHUMajbHE, MIHIMAJIbHE
3HaUCHHA 13 BHOOpPKM 32 KOXHUM  TIOKa3HUKOM Ta  PO3paxyBaTu
cepenHbOoKBaApaTuyHe BiaxmieHHs SD (3 BukopuctanHsaM odicHOi mporpamu MS
Excel).

[TapameTp Barosuii
KoedilieHT (Wi)
EnexTponpoBiHICTh 0,211
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Na 0,204
HCO3 0,202
Cl 0,914
SAR 0,189
Pazowm: 1,000
Ta6muus 1. Cratuctuyai 1maHi  (I3UKO-XIMIYHMX — TIapaMmeTpiB  Ta
T1IPOXIMIYHUX MOKA3HUKIB SIKOCT1 BOJIH
Ne Ca?* Mg?* Na* CI~ | HCOsg, } 2 | SAR,
JoKepena | Mr/i MI/II MI/II MI/II MI/II = C'& = % 2 é’ 5 MEKB/II
S2EC | EE3
2EEF 48E
=
W1 784 1158 5.09 6.25 3.28 680.3 1063 3.15
W2 60.0 |24,0 3.48 4.9 2.32 540.8 845 2.21
W3 64.0 |34.1 3.91 4.82 3.32 588.8 920 2.26
W4 100,0 | 36.1 16.52 [10.23 |5 1478.4 2310 8.29
W5 64.8 |29.3 16.96 |10.62 |4.08 1484.8 2320 10.1
W6 72 24.9 4.35 5.55 2.12 593.3 927 2.59
W7 49.6 |20.6 4.57 3.21 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 3.91 2.2 4.16 545.9 853 241
W10 136 28.8 5 5.18 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 5.43 3.15 3.68 531.8 831 4.31
W15 124.8 | 37.92 1891 [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 64.8 |21.12 3.7 2.42 3.96 534.4 835 2.34
W18 80.8 |23.52 5.22 4.31 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 5.04 2.65 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 | 2.8 1433.6 2240 4.7
W24 136 71.04 4.22 6.82 4.48 1004.8 1570 1.68
W25 144 28.8 5.65 4.99 2.6 956.8 1495 2.59
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Ne ca* Mg? Na* Cl HCOs, A SAR,
JKepena | mr/in MI/II MI/II MI/II MI/II S L wo &5 MEKB/II

PP Z2E% |8

= S 3 X 2 2 =

E .= .05 TN~ O]

§=82 | 52E

=

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 4.09 5.55 4.44 1734.4 2710 1.19
W29 409.6 | 44.16 5.22 5.72 5.44 1721.6 2690 15
W31 428 39.36 4.39 5.8 5.36 1708.8 2670 1.25
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 | 7.07 472 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 MJIs OI[IHIOBAaHHS MOXJIMBOCTI i BUKOPHUCTaHHS
JUIsl 3polleHHs 3a kputepieM SAR. IHauBinyanbHi BapiaHTH SAKICHOTO Ta
KUIBKICHOTO CKJIQAy MIPUPOTHUX BOJI IPEICTABICHO Bl TAOJIHIII.
Kpurepii sskocTi OIIHUTH 32 4 MOKa3HUKAMH, K1 BU3HAYAIOTh PU3UKHU:
- 3aCOJICHHS TPYHTIB;
- TOKCUYHA JIis1 Ha POCJIMHHU BiJI MOTJIMHAHHS BOJIM KOPEHEBOIO CUCTEMOIO;
- TOKCHYHA Jisl HAa POCIWHU BiJ TIOTJMHAHHS BOAM JIMCTKAMH TIPH IMOJHUBAHH1
JIOTIyBaHHSIM;
- MIBAUIICHUN BMICT MOKUBHUX PEYOBUH Y BOJI;
- BenmuuHa pH.
SKiCTh BOJU OIIHIOBATU TPhOMA XapaKTEPUCTUKAMM:
- 8IOCYMHICMb YCKIAOHEHD,
- YCKIIAOHEeHHsL,
- ceplio3Ha npobaema.
Tabsnuug 1. BapianTu napameTpiB sIKOCTI BOAM

Bapiaurt 1\34?12???321 15 H |T,°C Ca®, Mg2+, Na', | CT, 8047, HCOs;,
P /1 p i, | p ' MI/II MI/II Mr/11 | Mr/n MI/II MI/II
1 0,2 7,2 22 18 16 20 8 9 10
2 0,3 70 18 15 22 40 80 - 50
3 0,6 73 26 10 24 129 90 6 100
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4 0,4 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 5,4 15 250 36 500 | 854 48 150
10 2,6 6,1 14 300 24 600 | 647 865 60
Bapiat COs* Fe, NOs, B,
MT/71 MT/71 M/ Mr/n
1 - 0,2 10 0,1
2 - 0,3 15 0,2
3 - 04 20 0,3
4 - 0,6 25 04
5 - 1,0 5 05
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
Tabmui 2 - AMepuKkaHchbKa Kiaacudikailisi 3ponTyBajIbHUX BOJT
CryniHb BIUIUBY
HeratuBHuii BIUIMB BOJY Y BULJIS/IL: BincyrHicTs Cepitosna
YCKJIaTHEHb YcknagHeHHs
npobiema

I. 3aconennn
L 3varanLHa KUIBKICTE p03qHH3€HHX Memnme 480 480-1920 binpmre 1920
COJICH B 3pONTYBaJIbHIN BOJII, MI/IM
2. 3HWKEHHS BOJIOTPOHUKHOCTI IPYHTY
B pe3yJIbTaTi:

a) HM3BKOTO BMICTy coneif, mr/am°, B | Gimbime 320 320-0
TOMY YHCII KaJbIlilo, Mr/mm3 oub1e 20 MeHire 20

0) *SAR MeHTIIe 6 MeHte 6—9 oipmie 9
Il. TokcuuHa J1isi Big NOTJIMHAHHS BOJH KOPEHEBOK) CHCTEMOI)
1. Hatpiii, *SAR Menme 3 3-9 OupIIe 9
2. Xgop

a) MT-eKB/ M Memnue 4 4-10 outemie 10

6) mr/am° Menme 140 140-350 binpmre 350
3. bop, mr/nm° Mesne 0,5 0,5-2,0 > 2-10

I11. TokCHYHICTD Bii NOTJIMHAHHS BOJM JUCTSIM NPH MOJHMBI J0IYBAHHAM

1. Harpiii
a) MT-eKB/IM° Menme 3 binpe 3 -
6) mr/om° Menuie 70 binbmie 70 -
2. Xgop
a) Mr-eKB/aM° Menme 3 binpmie 3 -
0) Mr/mm3 Memnmre 100 Binemre 100 -

IV. Inwii npo6aemu

1. TIligBumeHuii BMICT MOKHUBHHUX
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PEUYOBHH B BOJII:

a) HiTpatHuii a3otr N-NOsz’, mr/am° Memnie 5 5-30 oinbire 30

6) rigpoxap6onar HCO3’, mr/mm® Menme 90 90-520 Oinpie 520

Hopwmainbai

2. Benmnuuna pH Bennunay pH

Mexi pH <1i>wmexi pH

Tyt *SAR — HatpieBo-aacopOIIiitHE CITIBBIJHOMICHHS, 110 XapaKTePU3y€ BIAHOCHY
aKTUBHICTH 10HIB HATPIIO.

Memooonoeia oyinku aKocmi 3pouty8aibHol 800U

1. Po3paxoByerbcs BenuunHa *SAR 3a ¢popmyitoro (1):

XSAR =& __.(14(84-pH,), (1),

/Ca+Mg
2

ne Na,Ca, Mg — KOHIIeHTpallisl KaTiOHiB, MI-eKB/IM>;
pH. — po3paxyHkoBa BelWuYHHA, sika € (YHKIIE0 CYMH KOHIICHTpaIii
(Ca?* + Mg?") Ta (CO3*+HCOy3"), BuzHagaeThes 3a GopMyInor (2):

pHC: (PKQ-PK0)+P(C3+Mg)+PA1K (2)
AOCOIOTHI BETUYMHU JIOJIaHKIB PIBHAHHS (2) BU3HAUaOThCS 3a Ta0. 13:
« sesmunHa (PK,-PKo) — Bignmosigao 1o cymu (Ca?* + Na* + Mg?),
» sesimunna P(Ca+Mg) — BianosigHo no cymu (Ca?* + Mg??),
« BenmunHa P Ay — Bignosiguo 10 cymu (COs*+HCO3).
Tabsuug 3 - Ilapamerpu g po3paxyHky pHe

Cat+Na+Mg, CatMg, CO3z+HCOg3,
MT-EKB/IM® PK2-PKo MI-EKB/IM° P(Ca+tMg) MT-EKB/IM® Pa
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 0,15 412 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
5,8 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 2,28 497 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
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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

Ha ocHoBi Bemuuunu SAR, sKkicTh BOAU Uil 3pOIIEHHS MOKHA

KJIacU(1KyBaTH HACTYITHUM YHHOM:
- Menme 3 — BiIMIHHA SIKICTb;
- 3-6 — no0Opa;

- 6-12 — 3a10BUIBbHA;

- 12-20 — norana;
- 20 1 61sIBIIIE — JTY’KE TIOTaHA.
14. PospaxyBaTu BEIMYMHY IpUTAllIHOTO Koe(illieHTy A 3a BUXIJIHUMH
nanuMu Taou. 1 (3aBganus 12), 3pa3zok — tabi. 1.

Tabnung 1 — Po3paxyHOK moKa3HUKa ipUraiifiHoro koedimenty A

A

2 | Na* | CI | SO .

< CriBBiHOIIICHHS dopmyna s

§ rNa* ta rCI° pO3paxyHKy A

= 3

MMOJIB/IM

1 156 [935| 1,52 rNa* < rCI- _ 288 141
5rCl

2 203 [322| 0,18 rNa* < rCl- _ 288 6,2
5rCl

3 264 096 | 0,13 |rNa*> (rCl+rS04*) | a- 288 179

10rNa —5rCl —9rSO,

15. TlosicHuTH, A1l SIKOTO BUAY BOJOCIIOKMBAHHS PO3POOJICHO TaKy IIKATY
YaCTKOBUX OaXaHOCTEW 1 sIKI MIPKYBaHHS MOKJIAJ€HO y BU3HAYaHHS [1aa30HIB
3HAYEHb YACTKOBUX OAKaHOCTEH JJis MEepeliueHUX MOKa3HUKIB!

[Tapamerpu Onununi 3HavenHs ¢pyHkuii d
SIKOCTI BOIH 1,00-0,80 0,80 0,63 0,63 -0,37 0.37-0.30 0,20 - 0,00
AN — 106pe B — TIOTaHO —AYKE
106pe 3aJJ0BIJILHO MOTaHO
3arajisHa MMOJIB/ITM® 0-7,00 7,01-10,00 10,01- 15,01- 18,01-
TBEPAICTh 15,00 18,00 30,00
Hirparu N- mr/am° 0-10 11-20 21-40 41-100 101-300
NO3
A3sor mr/om® 0-1,2 1,3-2,4 2,5-5,0 5,1-7,0 7,0-20,0
amMoHiHuN N-
(NH4"+NHs3)
Cynbsdarn Mr/m° 0-250 251-350 351-500 501-1000 1001-
10000
Xmopuau mr/am° 0-150 151-250 251-350 351-2500 2501-
15000
Kammiii Cd Mr/mme 0-0,001 0,002- 0,011- 0,051- 0,201-
0,010 0,050 0,200 2,000
CsuHens Pb mr/am° 0-0,010 0,011- 0,051- 0,101- 1,001-
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0,050 0,100 1,000 5,000
Mine Cu mr/ame 0-0,050 0,051- 0,101- 0,501- 5,001-

0,100 0,500 5,000 10,000
[{unk Zn mr/ame 0-0,400 0,401- 5,001- 10,001- 20,001-

5,000 10,000 20,000 100,000
AmromiHiid Al mr/am° 0-0,2 0,3-0,5 0,5-1,0 1,1-5,0 5,1-10,0

16. IlosicHuTH, YoMy 11 BHUPOOHHUIITBA HAIOiB BCTAHOBIICHO BHMOTH JIO
SIKOCT1 BOJTH, SIK1 BIJIPI3HSIOTHCS B1JI HOPMATUBIB JIJIsl MUTHOI BOJIM (1IMB. Ta0J1.)

Hopmarus, He Oiibliie
= <
: EE s : g = :
= =& = =t 258 m S 55
= & = s T 5 s Z 5B < T .=
£ St | g | F8E | 58gs E¢%E
< S f
= ) m & m &g Mm =
= = = 9 =
©
KamamyTHIiCTB mr/ M3 1,5 1,0 1,0 15
KomwopoBicTh | Tpaj 20 10 10 0
3anaxu Ta | Oanu 2 0 0 0
IPUCMaKH IpHU
20 °C
XJ1opuiu mr/ M3 350 100-150 100-150 25
Cynbbatu mr/ M3 500 100-150 100-150 20
3aragpHa MMOJTB/ M3 7,0 2-4 0,7 1,0
TBEPJIICTh
pH — BomueBwmii | OauHuUI 6,5-8,5 6,0-6,5 3-6 7,8
IIOKA3HUK pH
3amizo 3aranpHe | Mr/ome 0,2 0,1 0,2 0,1
Hitpatu mr/ame 50 10 10 40
Minb mr/ame 1,0 0,5 1,0 0,1
Awmiak Ta iionu | Mr/om® 2,0 CIIi I Biacytnicts | BincyTHicTb
aMOHIIO

17. Jlns mpuroTyBaHHsS Cycjla BHKOPHCTOBYETHCS TEXHOJOrIYHA BOAA 3
temmnepatyporo He Ounbie 50 °C, pH 4,5-5,5 1 3arainpHOI0 TBEPAICTIO HE Oubie 12
MMoutb/mme. TIosicHUTH MPUYUHH, K1 BU3HAYAIOTh CaMe TaKi 3HaUYCHHS MMOKa3HUKIB
CKJIJy Ta BJIACTUBOCTI TEXHOJIOTIYHOI BOJIH.

18. IosicHuTH OUHAMIKY 3MIHM MOKA3HUKIB SIKOCTI TEXHOJOTIYHOT BOJHU IS
BUPOOHUIITBA TOPLIKKA 3aJICKHO BiJ BEIMYMHU ITOKA3HHWKA 3arajbHOi TBEPJOCTI

(muB. TAONHIIIO):
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IIns TexXHOIOTIMHO EOOH
13 3aTraNbHOM TEEPIICTHY, MMOME/ I

TlorazHame
0.0- [0.21-]0.41-]0.61-]0.81-] 1.01-
020 | 040 | 0.60 | 0.80 | 1.00 | 1.20
pH 70 | 70 | 70 | 65 | 65 | 65
JIVEHICTE
3araibHa. 20 1.5 1.0 0.6 0.4 0.2
MMOJTE/ M
OriICHICTE- 60 | 60 | 50| 40 | 3.0 | 20
Mr On/ma
Cyautil samimok |5 1 935 01200.0 | 150.0 | 125.0{ 100.0
M/ IM

Kammit so/me’ [ 2.7 | 50 | 80 | 106 | 133 | 16.0
Marmiit, yr/me’ | 0.8 | 1.6 | 24 | 32 | 40 | 48

Jamso zar., 0.15 | 0.12 | 0.10 | 0.06 | 0.04 | 0.02
M/ IM

Cymdarn, 300 | 25.0 | 200 | 15.0 | 100 | 5.0
M/ IM

Xnopu, 30.0 | 25.0 | 200 | 150 | 100 | 5.0
M/ IM

CumraTi, i :

(o S | 50| 40| 30| 20| 10| 10
Tinpoxapbora- |0 01 950 | 65.0 | 400 | 25.0 | 12.0
TH, MI/OM

Hatpiii mr/me | 100.0] 80.0 | 60.0 | 40.0 | 20.0 | 10.0
Maprarere. 0.10 | 0.10 | 0.08 | 0.06 | 0.04 | 0.02
M/ OM

AJEOMIHIL, 0.15 | 0,10 | 0.08 | 0.06 | 0.04 | 0.02
M/ IM

Mims, mr/me | 0.15 | 0.10 | 0.08 | 0.06 | 0.04 | 0.02
‘t’“!?di'%m- 0.10 | 0.10 | 0.08 | 0.06 | 0.04 | 0.02
M/ IM

19. Tlpu skiit Temmeparypi BoAa A MUTHUX Ta TEXHOJOTIUHUX IiJIeH Mae
HaWlKpamui CMaK Ta YoMy ?

20. Sxi gotupm cmaku Bogu BuAULIIOTH? Illo Take mpucmaku Ta sK iX
kiacuikytorb? IIpUCYTHICT SKMX XIMIYHUX PEYOBHUH Ta sIKi 010XIMIYHI MPOLECH
3YMOBJIIOIOTH TIOSIBY CMaKy Ta MPUCMAaKy BOAM?

21. Slkuii OCHOBHA Trpyma IMOKa3HUKIB CKJIaJy Ta BJIACTUBOCTEH BOIU Mae
BUpIIIATbHE 3HAYCHHS JIJ1s1 O10TEXHOJIOTTYHUX BUPOOHUIITB MIKPOOHUX MPOAYKTIB
Ta Yomy?

22. SIx mporHO3yBaTH BIUIMB KJIIMAaTUYHUX 3MIH Ha SIKICTb BOJIU JIJISt
CLTBCHKOTOCTIOAAPCHKOTO BUPOOHHUIITBA?

23. Konu BXHMBAaIOTh TEPMIH «IPO30PICTh BOAM», a KOJH «KAJTAMYTHICTBY,
XapaKTepU3y04YH HassBHICTh y BOJI1 3BaKEHUX YACTHHOK?

24. 1losicHUTH, YOMY HpPU HOPMYBaHHI SKOCT1 BOJM ISl puOOPO3BEACHHS B
HopMmatuBax €C He BKIIOUEHO MOKAa3HUKM 3arajibHOi MiHepaiizailii, 3arajbHOi
TBEPJOCTI, Jy>KHOCTI, pH?
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25. OnucaTi IPUHIAITY HOPMYBAHHS SKOCTI BOJIU JJISl HAITyBaHHS TBApHUH Ta
TITHII.

26. Ha3Batu OCHOBHI XIMIYHI MOKA3HUKH SIKOCTI BOJM, HMOBIpHI NMPUYUHU
iXHBOT 3MI1HH, IXHII BPILJIMB HA MOXKJIMBICTh PI3HUX BH/IIB BOJJOKOPUCTYBAHHS.

27. OxapakTepu3yBaTu MepeBard Ta HEAOMYKU (i3UUHUX, (DI3UKO-XIMIYHUX
Ta XIMIYHHI METO/IIB aHAJII13y IMOKA3HHUKIB SIKOCT1 BOJIU.

28. OxapaktepusyBaTH OCOOJMBOCTI  MPUPOAHO-KIIMATUUYHUX  YMOB
VYkapinu, sK1 BIUTMBAIOTh HA XIMIYHUN CKJIAJ] TOBEPXHEBUX Ta MiJ3€MHUX BOJ.

29. Bkazatu, Ui SKUX BHUIIB BOJOKOPUCTYBaHHsI HITpaTHE 3a0pyaHEHHS
IPYHTOBUX BOJI € KpUTUYHUM IMOKa3HUKOM Ta YOMY.

30. Omnucatu TOKa3HHWKH, 10  XapaKTepU3ylTh  MIKpOOIOJIOTivHE,
Napa3uTOJIOrIYHE Ta MIKOJIOTIYHE 3a0pyIHEHHS MPUPOIHUX BOJ. [ SKUX BUIIB
BOJOKOPUCTYBaHHS Ta YOMY JaH1 BUAU 3a0pyTHEHHS € JIMITYIOUUMHU?

31. OxapakTtepu3yBaTH TMepeBard Ta HEAOTIKH PI3HHX MIIXOIIB 0
KOMILJIEKCHOI OI[IHKH SKOCT1 BOJIM JUISl PI3HUX BH/IIB BOJIOBUKOPUCTAHHS.
TecroBi 3aB1aHHA

1. Jlo mpicHOi BIZHOCATH BOJAY, MOKA3HHMK 3arajibHOI MiHEpami3amli sKoi
ckiangae, 1/ Kr:

A | Big 0 mo 0,5 B |Bix0 1010,0
b |Big0m01,0 I' |Big 0 100,1
2. O0OpaTy mpaBWIbHY IOCHIOBHICTh PO3IOBCIOKEHHS HOHIB MiHEpaIbHOT

MaTpHulll BOJIMB NOBEPXHEBUX BOJAX CYIIIL:

A | ClI'>S04*>HCOgy B | Na" > Mg?* > Ca?*
b | Ca* > Na'> Mg?* I' | HCO; > SO,* > CI
3. KaslamyTHICTh BOJIM BUMIPIOETHCS (MOXKIIMBO KUIbKA BIPHUX BIJAMOBIACH):
A |HOK B | mr/n (kaominy)
b | EM® (NTU) I' | mr/n (matomiry)

4. Jlns BUKOPUCTaHHS BOAM JUIsl 3POUICHHS 3 TOYKH 30py PHU3UKY
MIKpPOOIOJIOTIYHOTO ~ OOpOCTaHHS  BOAOPO3MOJAUIBHMX  MEpeX  MOTpiOHO
MaKCUMaJIbHO XHWKYBaTH KOHIICHTPAIliF0 HACTYIMHUX KOMITOHEHTIB (MOKJIMBO
O1JIbI1IE OJIHIEIO TPABUJIBHOI BIATIOBIII):

A | A30Ty 3arajgpHOro B | Byraekucnoro rasy
b | ®ocdopy 3arajibHOTO I' | 3ami3a 3arajgpHOTO

5. «CmyckoBuii Tauok» mporecy eBTpodikaiii NpUPOAHUX BOJ —

HAJIXO/DKCHHS 13 CTIYHMMH BOJAMHU a00 13 MPUPOTHUX JDKEPEIT:

A | KapboHBMicHUX opraniyaux | B | Cnonyxk, 1110 MiCTATh KpEeMHIii
CIIOTYK

b | Opraniunux Ta HeopraniuHux | I’ | A30TOBMICHHUX HEOpPraHIYHHUX Ta
dbochopBMICHUX CTIOTYK OpraHiYHMUX CIOJIYK

6. J1yis TiIrieHIYHOr0 HOPMYBAHHS SIKOCTI BOJUM He BUKOPHCTOBYIOTh!
Boano-mirpariinuii gimMiTyrounil nokazHuk mkiamsocti (JITIII);
Opranonentuunwnii JITIII;

Sl
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| B | Baransrocanitapuuit JITILLL |
7. O6patu HeBipHe TBepmkeHHs: [Ipm Bu3HauaHHI edekTy cymarii
(iHTETpATbHOTO €(PEKTY) MOTIOTAHTIB Y BOJI:
A BpaxoByloTh BCI MNPUCYTHI PO3YMHEHI PEUYOBMHM YU PEUOBUHU Y
3BaKEHOMY, KOJIOiTHOMY CTaHi,
b Cymaitist mpoBOAUTRLCS TUIBKH 3a ogHakoBuMu JITTII;
B CyMy10Tbcs KOe(iIli€HTH KOHIICHTPYBAHHSI.
8. OO0epiTh BipHE TBEpHKCHHS (MOXKIMBO OILIbINEe OMHIET TPABUIHHOI
BIJIMTOBIII):
A B HempoTouHHX BOAOHMAax, siKi BUKOPHCTOBYIOTH Ui pUOOPO3BEACHHS,
KOHTpOJIbHA 30HA, B SIKIM CKJIaJ] Ta BJACTUBOCTI BOJAM MOBUHHI BIANOBIIATH
HOpMAaTHBaM, pO3TallloOBaHa B pajiycl | KM BiJl IyHKTY CKUJY CTIYHUX BOJI;
b [Ipn ckumaHHi y BOJOWMH KIJBKOX TIOJIIOTAHTIB CyMa BiJIHOIICHB
KOHIIEHTpAIlii pEYOBHH, SIKI HOpMYyIOThcs 3a oaHakoum JIIIII, 1 siki
BiHOCAThCA 70 1 Ta 2 kmaciB HebOesmeku, g0 ix ['JIK, He moBuHHA
nepeBUIyBaTH 1;
B Y mHOpoTOYHHMX BOJOMMAX KOHTPOJBHHM CTBOP, Yy SAKOMY CKJIAaI Ta
BJIACTUBOCTI BOJIM MOBHHHI BIANOBIIaTH HOpPMAaTHWBaM, PO3TAIIOBAHUI Ha
BicTaHI 1 KM BHOIE 3a TeE4i€l0 Bl HAHOMMKYOrO MYHTKY
BOJOKOPHCTYBaHHS.
9. Skxi moka3HUKM CKJIaay BOAW IS PI3HUX BHJIIB BOJOKOPHUCTYBaHHS
BITHOCSITBCA JI0 (DI3UYHUX Ta XIMIYHUX?
A di3uyH1
b XimigH1

pH
Cwmak, npucmak
OKHCHICTh IEpMaHraHaTHA
BMICT po34YMHEHOT0 KUCHIO
KosibopoBicTh
6 | Bmicr HiTpaTiB
10. SIxuii MOKa3HUK SKOCTI BOJM HE OLIHIOETHCS Y Oajax:
A 3amnax;
b CMmak;
B KanaMyTHICTb.
11. SIxi MeTOAM BUKOPUCTOBYIOTHCA JJIi BA3HAYAHHS HACTYITHUX MOKA3HUKIB
SIKOCT1 BOJIU JIsl PI3HUX BUJIIB BOJOKOPUCTYBAHHSI:
A | I'paBimeTpis pH
b | Tutpumerpis Cwmak, npucmax
B | OpHanosnenTrka 3aranpHa MiHepaTi3allis
I' | ®oromerpist BwmicT HiTpartiB
J | Tlotenmiomerpis 5 3arajibHa TBEPAICTh
12. SIxi MeTOAM BUKOPUCTOBYIOTHCA JJIs BA3HAYAHHS HACTYITHUX MOKA3HUKIB
SIKOCT1 BOJU JUTSI PI3HUX BHJIIB BOJOKOPHCTYBAHHS:
\ A \ dTopuan ‘ 1 \ [TpsiMa mOTEHITIOMETPIsI ‘

I WIN|F

AIWIN|PF-
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b | TBepaicTh 2 | TypbuaumeTtpis

B | BmicT kucHro 3 roHOMeTpi;I

I' | Cynbdaru 4 | KoMIIJIeKCOHOMETPist

J | Hitpatu 5 | ®OTOKOJOPUMETPIst

13. ITpunan GpoTokoJIOpUMETP BUKOPUCTOBYIOTH MPY BU3HAYAHHI:

A | KazamyTHOCTI BOJH;
b | KompopoBocTi Boau;
B | IIpo3opocTi BoH.

14. O6patu BCl IpaBUIIbHI BIJMIOBIII:
Brcora cToBna BojM Il BU3HAYAHHS i1 IPO30POCTI MOKE BUMIPIOBATHCS 3a:

Jnuckom Cekki;

CrangapTHuMm 1mpudom;

= (&>

XpecToMm.

15. Ilpu BHU3HauYaHHI MOKa3HMKA XIMIYHOTO crokuBaHHs kucHi (XCK) y
SAKOCT1 OKMCHHKA BUKOPUCTOBYIOTh (MOKJIMBO KUIbKA MPAaBHJIBHUX BIJMOBIIEH):
A | Vox; B | Kaniii nepmanrasar;
b | Lepii(11); I' | Kaniii 6ixpomar.
16. OGpaTu BCl MOXKJIMBI MPaBWIIbHI BIANOB1AL: [locmitina meepdicmsb 600u:
A. € 0J1HaKOBOIO JJIs1 BCIX BUJIIB YUCTOI BOJM;
b. Ha3uBaeThcst kapOOHATHO TBEPIIICTIO;
B. MoxHa ycyHyTH 00pOOKOI0 aHIOHITHUMH CMOJIAMU;
I'. MoxHa yCyHyTH TOJaBaHHSIM COMM;
. MoxHa ycyHyTH 00pOOKOI0 HOHOOOMIHHUMH CMOJIAMHU.
17. O6patu BC1 MOXJIMBI MPaBWIbHI BIANOBIAL: Tumyacosa meepoicms 600u.
A. 3yMOBJIEHa HasIBHICTIO KapOOHATIB KaJbI[1}0 Ta MarHio;
b. 3yMoBIIeHa HAasBHICTIO PO3IMHEHUX TIPOKapOOHATIB KAJIbLIII0 Ta MarHio;
B. Mose OyTH ycyHEHa KHIT ATIHHSIM;
I'. Moxe OyTH ycyHEHa IoAaBaHHSIM COJIH;
. MoxHa yCYHYTH 00pOOKOI0 HOHOOOMIHHUMHU CMOJIAMH.
18. BuzHauaHHs BMICTY 3aJIMIIIKOBOTO aKTUBHOTO XJIOPY HE MPOBOJSATH!
A. B cTiuHHX BOJax;
b. B mig3eMunx Bogax;
B. B niuTHI# Boi 119 HaITyBaHHS TBApUH Ta ITHIIL,
I'. ¥V Boxi qyist pubOpo3BEACHHS;
J. B TexHOJIOT14H1i BOJ1 ISl IPUTOTYBAHHS COPTIBKH (BOJIHO-E€TAHOJIOBOT CYMIIlli)
y TOpLIITYaHOMY BUPOOHUIITBI.
19. BcTaBuTu nporyIieHe clioBo:

BOJIOKOPUCTYBaHHsI — I1€¢ BUKOPUCTAHHSI BOJAHOTO 00’€KTy abo Horo
JUTHKY JUTSl KyTIaHHS, 3aHATTS BOJHUMHU BUAMH CITOPTY Ta BiATIOYHHKY.
20. KonieHTparllis KaTioHiB NMpU po3paxyHKy koedirieHte SAR BupaxaeTrhcs B
TaKUX OJVHHIISIX:
‘ A ‘ /7 ‘ B ‘ MT/MJI ’ Ji | ‘ MMOJIB/IM> ‘
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'B | mr/n ‘T | mons/mv® | E | Mr/kr |
21. Bkazatu mpaBWIBbHICTH TBEpIUKEHHS: [lonuena eoda 3 koeghiyicHmom
SAR>5 nebezneuna 3 mouku 30py MOMCAUBO20 OCOJOHYIOBAHHS SPYHIMIE.

A. Bipno
b. Hesipuo

22. BcraButu miponyineHi ciioBa: lizieniuHuit Kpumepiit akocmi 8o0u -
KpUTEpId SAKOCTI BOJM, SKHUH BpaxoBYe€ , CMIJIeMIOJIOTIYHY Ta

pamioakTUBHY O€3IMEYHICTh BOJIW Ta HASBHICTh CIPHUSATIMBHUX BIACTHBOCTEH IS
3JIOpOB’ s IOKOJTIHb JIFOJIEH, SIKi )KUBYTh 3apa3, Ta HACTYITHUX MTOKOIiHb.

23. O6patu dopmyiy, 3a SKOK PO3PAXOBYETHCS y3arajdbHEHUN IMOKAa3HUK
0axxanocti 3 BukopuctanasiM Y ®b Xappinrrona:

Al 288 B
10rNa —-5rCI -9rSQO, Dos=
b n r ]
WQI :ZQi VVl AWQI = Ef:l qi
= il

24. BusHauuTH, SKI TapaMeTpu SKOCTI BOAM JJIsi HACTYMHHUX IIJIeH
BOJIOKOPUCTYBAHHS SBJISIIOTHCS OCHOBHUMU:

Bun BostokopucTyBaHHS [Tapamerp cKoaiy Ta
BJIACTUBOCTEMN BOJIU
A 3poleHHS 1 pH
b Pubopo3BeneHHs 2 3arayibHa MiHepaJsizallis
B Hanysanns TBapuH 3 BMICT po34MHEHOTO KUCHIO
r Pekpeartis 4 3anax

25. Bkazatu Meroau arperaiiii nmapaMeTpiB SIKOCTI BOJAH, SIKI BUKOPHUCTOBYIOTHCS
JUIE PO3PaxyHKy Di3HHX BHIIB IHICKCIB SKOCTI BOIU (Mmooiciueo Oinbute 0OHIET
npasuibHOl 8i0n0eioi)-
A Cepenne apudmernyne
b CepenHe reoMeTpuyHE
B Meniana
r Meton BaroBux Koedili€eHTiB
Ji | Bci BunieHnaszBani

26. Ha puc. A moka3zaHo 3araJlbHUH BHIJISIA KpPUBOi Oa)KaHOCTI st
MOKAa3HUKA SIKOCTI BOJAM, IO Ma€ JIBOCTOPOHHE OOMEXEHHs, Ha puc. b —
OJTHOCTOPOHHE. [[1s1 SIKMX mapaMeTpiB SIKOCTI CJiJi BCTAHOBJIOBATH OJIHO-, a JJIsi
SKUX — IBOCTOPOHHE OOMEXKEHHSI:

By oomexeHHs [TapameTp ckoany Ta BIaCTUBOCTEN BOJAU

A OJIHOCTOPOHHE pH

b JIBOCTOpPOHHE 3aranpHa MiHepaTi3alis

BMICT po34nHEHOTO KHCHIO

Bwmict 3aj113a 3arajibHOro

Ol IWIN |-

TBepaicTh 3arajibHa
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27. Ins xnibomnekapcbKoro BUPOOHUIITBA KPAIIOI0 € HOPMAJIbHO TBEPJia BOJIa, TaK
AK 1 HIM yacTMHKA OopolmHa Kpaime HaOyxaroTb. M’akym xiaiba 3 TicTa,
3aMIIIaHOTO Ha TBEPJiN BOJI, OLIBIN eacTUYHUM Ta mopuctuil. Lli TBepKeHHS:
A. BipHi;

b. HegipHi.

28. 3rigno pexomenmaniii SCAE (The Speciality Coffee Association of Europe —
Acoriaris OcobauBoi KaBu €Bpornn), 11 MPUTroTyBaHHS Kadu PeriiaMeHTYIOThCS
HACTYIIHI MOKa3HUKHU SKOCT1 BOJIU:

I =t
=]
= o
[=]

ﬁl-l

1,0 —
1401
0,05
2,00
10,00 -

A KosbopoBicTh J | JIyxHICTB

b Bwict 3anumkoBoro xjopy | E | pH

B 3aranpHa MiHEpaTi3alis € | Bmict Hatpito

r 3arangpHa TBEPHAICTh K | Bci nepeniyeHi BUIIe.

29. Bucoka TBEpIICTh TEXHOJOTIYHOT BOAM PI3KO 3HIKYE €QEKTUBHICTD
3aCTOCYBaHHs Xap4yoBUX QocdaTiB BHACIIIOK:

A. Buacninok 3minu pH cepenoBuina;

b. BHaciniiok yTBOpEHHSI HEPO3UYMHHUX CIOIYK 3 KaJIbLIIEM;

B. Henoctaraboi OydepHoi eMHOCTI BOAHOI (pa3u;

I'. Yepes BHCOKe 3HAaUEHHS! HOHHOI CUJIM BOJIHOI (ha3u.

30. IIpu BUKOpHCTAaHHI TEXHOJIOTTYHOT BOJY 3 MiBUIICHANM BMICTOM HOHIB

Ha TIOBEPXHI IIJILHOM SI30BUX M’SICONMPOAYKTIB Ta KOBOAC y MapONMpPOHUKHIN

00ooHM micis 8-10 mi0 30epiranHs 3’ ABIAETHCA 0TI TAIOMOIIOHWI HAIIT:
A | Na', Ca* B | Fe?* NH,"
b Mgz+, Cl I | Ca?", SO~

31. IlpucyTHICTh SIKMX KaTIOHIB Yy TEXHOJOTIYHIA BOJl JJIsi MPUTOTYBAHHS
XapyoOBUX MPOAYKTIB MPUBOJIUTH 0 KaTajidy OKMCHEHHI JIMiAiB, MOSBU T1PKOTO
PUCMaKy Ta HEMPUEMHOTO 3amnaxy (MOXJIMBO KIJIbKa MPAaBUIBHUX BIAMOBIIEH):
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A | Ca* B |Fe*
b | Mn* I' | Na
32. Slxi mopymieHHsS SKOCTI TOTOBOi M’SICHOT TIPOAYKINi IIOB’s3aHl 13
HEBIAMOBITHICTIO TEXHOJIOTTYHOI BOJM BUMOTaM 3a MoKa3HUKOM pH:

A | pH6i1s 5,2-5,3 | 1 | Po3mapyBanHst M’ ICHOI eMyJIbCii

b pH 6ins 7,2 3MeHIIeHHs] TepMiHY 30epiraHHsi NpOAYKTIB

[TosiBa «KpyIMMHYACTOCTI» Ha 3pi3i

Pi3ke 3HMKEHHS BOJI03B’SI3yI040i 1 BOAOYTPUMYIOUOT
3JTaTHOCTI Macu

3HMKEHHS] COKOBUTOCTI (papury

3MeHIIeHHS] BUXOIy TOTOBOI MPOAYKIIi1

HemnbHa KOHCHUCTEHITIA

biguit konip, MUITBHUN TPUCMaK

YTBOpeHHs i 000JI0OHKOIO BUTbHOT BOAU
(cuHepesuc)

33. [IpucyTHICTh y BOJI HITPATIB 1 HITPUTIB y MIJBUMIEHUX KUIBKOCTSIX Y JIITHIH
nepioJl Ha TJI1 BBEACHHS CTaHAAPTHUX HOPM HITPUTY HATPIIO Y M SICHY CUPOBHUHY B
rOTOBIN MPOAYKIIT MOXKE CHOCTEPIraTUCs: MOsBA JIOKAJbHUX 30H, HEPIBHOMIPHHUX
M0 1HTEHCUBHOCTI (papOyBaHHS Ha 3pi3l, MIJBUILCHA KOHIICHTPAIlisl 3aJUITKOBOTO
HITPUTY 1 HITpo3aMiHiB. Lli TBepKeHHS:

A. BipHi;

b. HesipHi.

34. Bxazatu MeToJ KUIBKICHOTO BH3HA4YaHHS BMICTY 3ajli3a 3arajlbHOro B
MPUPOTHUX BOJAX:

AlWIN

O 0| O O

A | ®oTomeTpis C | I'paBimeTpis E | [lepmanranaTomeTpis

B | Tpunonomerpis D | Heiitpanizauis | F | Moromerpis

35. BkazaTu MeTOAM OYMINCHHS BOAM, 3a JOIOMOTOIO SKOTO MOKHA BHIATUTH
XJIOPOPTaHivyHl CHOJYKH, SIKI YTBOPIOIOTHCS TPHU XJIOPYBaHHI MPUPOIHUX BOJ
(modicnuso binvuie 00HIET NPABUILHOL 8I0N0BIOT)

A | Kurr’atinss D | O3onyBaHHs
B | ®inpTpyBaHHs yepes map akTuBOBaHOTo Byriwis | E | Monnwuii oOMiH
C | MeTtona 3BOPOTHOTO OCMOCY K | Jlnctunsiis

36. Bkaszatu XiMiuHy peakIiiio, sika JIeKHTh B OCHOBI METOJYy 3HE3apaKCHHs
IPUPOAHUX BOJ BOJAHM METOAOM XJIOPYBaHHSI:

A | 2HCI + Ca(OH), = CaCl, + 2H,0 | C | Cl; + H,0 «» HC1 + HCIO; HCIO —
HCl+ O’

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

37. Homy y BOJIIl TIMOOKUX CBEPJJIOBHH, BOJIA, SIKA MICTUTh CIIOJIYKH 3aii3a
Ta MapraHilo, BiICyTHE 3a0apBIICHHS Ta KaJaMyTHICTh, SIK1 3’ SBJISIOTHCS 3 YaCOM,
KOJIM BOJY HIAHSUIM HA MOBEPXHIO?

38. BcTaHoBUTH BIAIOBIAHICTE CMAaKOBHX SKOCTEHM IIMTHOI BOAHM Ta
NepeBaXKatoyoro BMICTY aHIOHIB B HIM:
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A | Conona 1 | Cynedaru
B | I'ipka 2 | Xmopunu
C | Cononka 3 | Hitparu

39. Skuil aHaAMITUYHUH METOJl BUKOPUCTOBYETHCS [JIsi BU3HAYCHHS
MOKa3HHWKa BMICTY HITPATiB y ONUTHIN BOJII?
A | KommiekconomeTpii C | Ilepmanranaromerpii
B | ®oTomerpii D | Heitrpamizamii
40. SIx Ha3WUBA€THCSA METOJT OYHUIIICHHS BOJIU, TIPUHIIMIT SKOTO 300payKeHO Ha
PUCYHKY?

Hal‘liB ) OHIEHA I\'IC]\'I‘\ DAHAa
THCK mpe ol

;'/

3a0pyIHeHA EICTA
(conoHa) BOJA
BOIA

.

8. MeToau HABYaHHS
[Tig yac BUBYEHHS AMCIMIUIIHA BUKOPUCTOBYIOTHCS HOPMATHUBHI TOKYMEHTH,
Hao4yHe OO0JaJHaHHS, KOMIT'IOTEpHI MpOTrpaMH 3 BIJMOBIAHUM MPOrPAMHUM
3a0€3MeUYEeHHsIM, HAOYHI CTEH]IM, KaTajord HOPMAaTHBHHUX JOKYMEHTIB, 3aKOHU
Ykpainu Tomo.
9. ®opmMH KOHTPOJIIO
1.YcHuii 1 MUCHbMOBHM MOTOYHUM KOHTPOJIb 3HAHB.
2.Dopmoro caMoCTiiHHOT poboTH 3100yBava € BUBUCHHS CIICIIAIBHOI JIITEpaTypu
Ta BUKOHAHHS 1HIUB1TyaJlbHUX 3aBJIaHb.
3. 3anik.
10. MetoauuHe 3a0e3ne4yeHHs
HaykoBo-meTonnuHe 3a0e3nedyeHHs] HaBUYaJbHOTO IMpoleCcy Mepeadayae:
HaBYaJIbHI TUJIaHU, MIIPYYHUKHU 1 HaBYaIbHI MOCIOHUKH; 1HCTPYKTUBHO-METOIUYHI
Marepiany  Ja0OpaTOPHUX  3aHATH, JEp)KaBHI  CTaHIApPTH, 1HJMBIAyaJIbHI
HABYAJIBHO-JIOCTIAHI 3aBJaHHS; KOHTPOJbHI POOOTH; TEKCTOBI Ta EJIEKTPOHHI
BaplaHTH TECTIB JJII MOTOYHOIO 1 MIJCYMKOBOIO KOHTPOJIIO, METOIUYHI MaTepiain
JUTsL Oprasi3alii caMoCTIHHOT poOOTH 3100yBayiB.
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