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JlaGopaTopHa podora Nel
BuBYeHHH rPaHYJIOMETPUYHOTO CKJIAXY IPYHTY
Meta po0oTH: 03HAHOMHUTHCH 3 KIACH(IKAIE MEeXaHIYHUX
€JIEMEHTIB Ta TPaHyJIOMETPUIHOTO CKJIaay IPYHTIB.
MexaHiuHi €IEMEHTH — II¢ YaCTUHKH PI3HOT BEJIWYWHU, 3 SKUX
CKIIaTa€eThCs TBEpAA (haza IPYHTIB 1 IPYHTOYTBOPIOIOYUX TTOPIJI.
KinpkicHe  BH3HAa4YeHHS MEXaHIYHHUX  €JIEMEHTIB  Ha3HWBaIOTh
TPaHyJIOMETPUYHUM aHaii3oM. Ilig rpaHynoMeTprYHUM (MEXaHIYHUM)
CKJIaJOM IPYHTIB 1 IPYHTOYTBOPIOIOUHMX MOPiA PO3YMIIOTH BiITHOCHHIA
BMICT y TPYyHTI pi3HUX (pakimiii MeXaHIYHHX €JIEMEHTiB. B OCHOBY
kinacugikamii IPYHTIB 32  MEXaHIYHMM  CKJIQJOM  IOKJIAJCHO
CHiBBiAHOMIEHHS (i3UYHOTO MIiCKY 1 Pi3UUHOI TIMHU.
3a po3MipoM MeXaHIUHI €JIeMEHTH OO0 €mNHyIOTh y (pakmii — 11e
TPYITyBaHHS, SKi XapaKTePU3YIOThCS TIPUOIU3HO OTHAKOBUM PO3MIPOM 1
MoAi0H1 32 CBOIMHU BIIACTUBOCTAMH (Tabd. 1).
Tabmums 1
Kiracudikariiss MeXaHIIHUX €JIEMEHTIB IPYHTOYTBOPIOIOUHX TTOPI 1
rpyHTiB (32 M. A. KaunHcbkum)

Hiametp
JaCTHHOK,MM

Hazpa I'pynu MexaHiqHHX
MeXaHIYHUX (pakIii | eJICMEHTIB

>3 Kaminnas Kawm’ ssaurcTa yactuHa
3-1 I'pasiit TPYHTY

1-0,5 [Ticok kpynHui

0,5-0,25 [Ticok cepenniit Di3uuHMI TTiCOK
0,25-0,5 [Ticox npiOHMM

0,05-0,01 [Tun xpymHMiA

0,01-0,005 [Tun cepenniii

0,005-0,001 [un npiOHMH

0,001-0,0005 My rpyOuii di3uyHa rIMHA
0,0005-0,0001 Myt TOHKHIA

<0.0001 Komoimm

MexaHi4gHi eJIeMEHTH AiaMeTpoM Oibire 1 MM Ha3WBAIOTh CKEJIETOM

IPYHTY, a MeHIe 1MM — apiOHo3emMoM. CIiBBiHOIIEHHS MiX (Pi3HUHIM
MCKOM Ta (hi3MIHOIO TJIMHOIO JIS)KUTH B OCHOBI KJIacH(iKallii IpyHTIB 3a
iX TpaHyJIOMETPHYHUM CKJIAJIOM (Ta0J1.2).



Kiracudikarist rpyHTIB 1 TOpij 3a TPaHYJIOMETPHIHNAM CKIIAZOM

Tabmuus 2

Hazga rpynry 3a Bwict ¢isuunoi rauan (<0,01 Mmm),% | Bwict ¢izuunoro micky (>0,01 mm), %
TPAHCKIIAZIOM Ipynrn Ipyntn
Ilig3omu- Crenosoro | Conon- | Ilig3ommc- Crenosoro | Comnoniii,
CTOTO THUILY TUITY 1, TOTO THITY TUITY CHIILHO
IPYHTO- IPYHTOYTBO- | CHJIBHO | TPYHTOYTBO- | IPYHTOYTBO- COJIOH-
YTBOPCHHS peHHS, a COJIOH- peHHS peHHs, a LIOBaTi
TaKOXK I[FOBATI TaKOXK IPYHTH
YEPBOHO3EMH | IPYHTH YePBOHO3EMHU
1 )KOBTO3EMU 1 )KOBTO3EMU
ITimanuii:
ITyXKO MIaHAN 0-5 0-5 0-5 100-95 100-95 100-95
3B’ I3HOIIIIAHNAN 5-10 5-10 5-10 95-90 95-90 95-90
Cymninraauit 10-20 10-20 10-20 90-80 90-80 90-80
CyrnuHkoBHUi
JIETKOCYTJIMHKOBHH 20-30 20-30 15-20 80-70 80-70 85-80
CePEIHbOCYTITUHKO- 30-40 30-45 20-30 70-60 70-55 80-70
BUi1
BaKKOCYTJIMHKOBUI 40-50 45-60 30-40 60-50 55-40 70-60
I'nmuancThi:
JIETKOTJIMHUCTHUI 50-65 60-75 40-50 50-35 40-25 60-50
CEPETHBbOTIMHUCTHN 65-80 75-85 50-65 30-20 25-15 50-35
Ba)KKOTJTMHUCTHUH >80 >85 >65 <20 <15 <35




MeTtoau BU3HAUCHHS I'PaHyJIOMETPUYHOIO CKIAy:

1. TlompoBwii (HAOMMKEHWI) - TPHHIMI SKOTO IOJIATa€ B  3MiHI
TUTACTHYHOCTI BOJIOTOTO IPYHTY B 3aJIeKHOCTI BiJl BMICTY (Pi3MUHOI TTIHMHU
(ckauyBaHHS B IIHYP Ta KiJbLE).

2. Jlaboparopamii (TOYHHUI) - HAWOUTBIT MOMIMPEHUHA METOH IINETKH,
NPUHIMI 0a3yeThCsl HA 3aJIEKHOCTI, SIKA ICHY€ MK LIBHIKICTIO OCiTaHHS
YacTOK Y CIIOKiiHIN BOJI Ta IX AlaMEeTpoOM.

Ha ocHOBI 1aHUX IpaHyJIOMETPUYHOIO aHaJIi3y BU3HAYAIOTh KOPOTKY Ta
JOJAaTKOBY Ha3BY IPYHTY 3a IpaHYJIOMETpUYHUM ckianoM. Koporka Ha3Ba
JaeTeesl 3a BMicTOM (pi3MyHOTO micKy 1 (i3WuHOi IVIMHH, a J0AaTKOBa
JAETHCS 33 IBOMA IEPEeBaKalOYMMHK (PAKISAME, 3 HUX OLIBII 3HAYYIIOK €
Ta, M0 CTOITh Y BU3HAYCHHI HA OCTAHHHOMY MICTi.

Xing pobotu

1 eman. 1linroToBKa IPyHTY A0 aHaji3y: HaBaXKy MiATOTOBIECHOTO 0
ananizy rpyary (100 r) obpoomsrors HCI i1 NaOH mnst posdneHyBaHHS
arperatiB < 0,25 MM Ha MEXaHIYHI €JICMCHTH.

2 eman. Po3nonin rpyHTy Ha MeXaHi4Hi €JIEMEHTH 1 BU3HAYCHHS MacH
KOXXKHOI (ppakifii: NPUTOTOBIEHY CYCIICH3II0 TIEPEIIUTH UYepe3 CHTO
d=0,25MM B MipHUH JITPOBUH IMIIHAP JOBECTH PiBEHb BOIH JIO PHUCKH, a
YaCTUHKH, AKi 3aJHIIAIOThCS Ha CUTI MEPEHECTH B YallKy i BU3HAYUTH
Macy; BMicT (pakmit < 0,25MM BH3HAYarOTh IUISIXOM BiZOOpY cycreHsii
TMITETKOI0 4Yepe3 MEBHI TEPMIiHM Yacy 3 TOCTIAYIOYNM BHUCYIITYBAaHHSAM 1
PO3paxyHKOM MPOIICHTHOTO BMICTY (PpaKIIiid.

BucnoBku: 1. Big 4oro 3anexuTb MEeXaHiYHMH CKIajg IpyHTY. 2. 3a
OJIEpXKAHUM BapiaHTOM MEXaHIYHOI'O CKJIaAy JaTH IIOBHY Ha3BY IPYHTY.

KoHTpOJIbHI 3anuUTaHHS:
1. Mpuniuny kiacudikaiii IpyHTIB 3a TPaHYJIOMETPUYHUM CKJIaI0M.
2. SIk BIUTMBa€E TpaHyJIOMETPUIHUN CKJIaJ IPYHTIB Ha iX BIIACTUBOCTI?
3. [IpakTHUHE BUKOPUCTAHHS JaHUX MEXaHIYHOTO CKJIay TPYHTY.

JladopaTopHa podoTa Ne2
BuBueHHs QizMYHMX BJIACTHBOCTEH IPYHTY

Merta poOOTH: O3HAMOMHUTHCS 3 OCHOBHUMH (DI3WYHUMH BIACTHBOCTSIMHU
IPYHTY; BHU3HAYWTH INUIBHICTH, IMUIBHICTH TBepaoi ()a3H, MOPHCTICTh Ta
acpaiilo IPYHTY; BCTAaHOBUTH (aKTOpH, BiJ SKHUX 3ajie)kaTh Ha3BaHi
BEJIMYMHU.

1. IllinbHicTs TBEPOi (ha3u IPYHTY - Maca OJUHHMII 00'eMy aOCOJIFOTHO-
CyXO0T0, a0COTIOTHO-TBEPIOTO IPYHTY (6€3 TOop 1 IMyCTOoT).
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OCHOBHMM METOAOM BHM3HAYECHHS IMMHTOMOI Bard € MIKHOMETPHUYHHM.
[lpunnun Merony moJsrae B BU3HAUYeHHI 00'eMy Boau abo iHepTHOL
piauHY, SIKUH BUTICHSE HaBa)KKa IPYHTY, B3ATa JIS aHAJI3Y.

Xia poboTu

1. ITikaomeTp, 06'emom 100 M1 HATIOBHUTHU 10 PUCKH KUTI'TYCHOIO
JTACTHIHFOBAHOIO BOJIOIO KIMHATHOI TEMIIEPATYPH 1 3BAXKUTH (4, T).

2. Bimymtu 2/3 06'eMy BoIH.

3. 3Baxutn 10r MOBITPSHO-CYXOro IPYHTY PO3TEPTOTO i MPOCISHOTrO
Kpi3b cuto 3 orBopamu IMMm (A4, r). OmHOYacHO B IPYHTI BH3HAYAIOThH
rirpockorniuny BoJiory (W,, %) nns po3paxyHKy aOCOIOTHO cyxoi Baru (B,
r).

4. HaBaxKy TpyHTY IE€pPEBECTH B MIKHOMETp. YaCTHHKH TPYHTY, ILIO
HPUIKIUILA 10 CTIHOK IIKHOMETpa 3MUTHU JUCTUIBOBAHOIO BOAOIO.

5. BumicT mikHOMETpa MPOKUITATATHA TpOTsAroM 30 XB., MO0 BUIATUTH
MOBITPSI 3 TPYHTY.

6. OxomomuTH WIKHOMETP A0 KIMHAaTHOI TeMIlepaTypd, AOJIUTH
KUIT'STYEHOI0 JUCTHIIHOBAHOKO BOJIOKO 0 MITKH 1 3BaxkuTH (C, T).

7. Po3paxyBaTu WIiNBHICT TBEPAOI Qa3 IPyHTY:

B

D=m, F/CM3, (21)
+ B -

e = X100, 2.2)
100x W,

2. llinpHicTh (00'eMHA Bara) IpyHTY - Maca OJUHUII 00'eMy aOCOJIIOTHO
CyXOro TIPyHTY 3 HeENopymeHow OyaoBol (pazom 3 mopamu). Jlmst
BH3HAUCHHS HAMUACTIIIE BUKOPHCTOBYIOTH OYpoBHii MeTo. Moro mpuHImmn
nojsrac 'y BigOMpaHHI 3pa3ka IPYHTY 3 HEMOPYLIEHOI OYyIOBOIO 3a
JIOTIOMOT0I0  Oypa-IFUTiHapa TIEBHOTO 00'€My, BHCYIIyBaHHS HWOTO 10
MOCTIIHOT Barul Ta 3BayKyBaHHsI LILOTO 00'€MYy.

Xing pobotu

1. 3a momomoroo Gypa-mmminapa, o6'eMom 50cM’, BimibpaTH 3pa3ox
IPYHTY, HE MOPYIIYIOYH HOTO CTPYKTYPY 1 IEPEHECTH B 3BAXKEHUN OIOKC.

2. Brokc 3 rpyHTOM BUCYIINTH Iipu TeMnepaTypi 105° C go mocriiiHoi
Bard i 3BaKUTH.

3. O0UHCIUTH LIIBHICTD IPYHTY 32 QOPMYJIIOI0: d=% , t/em® (2.3)

Jle m- Maca abCOJIIOTHO CYXOT0 I'PYHTY, BiIiOpaHOTO B ITWIIHAD, T



V - 06'eM BifiGpaHOro rpyHTy, CM".

3. BoJioricTh IPYHTY BHU3HAYA€THCS TEPMOCTATHYHO-BArOBUM METOJIOM,
NPUHIMIT SKOTO TOJISATAaE Y BUCYIIYBaHHI HABa)KKA BOJIOTOTO IPYHTY B
CYHH(;IJII)Hiﬁ madi (TepMoctaTi) 10 MOCTiHHOI Baru mpu Temmeparypi 100-
105 °C.

Xin poborn
1. Brokc 3 BOJIOTUM TPYHTOM 3BKHTH 1 MPOCYIITUTH B CYIIWIBbHIHN madi

npu t=100-105 °C npotsrom 6 rox.

2. Brokc micis BUCYIITYBaHHS OXOJIOJIUTH B €KCHKATOPI 1 3BAXKUTH.

3. O0YuCIUTH BOJIOTICTh IPYHTY Yy BaroBux Waar Ta o0’eMHHX W00
MPOLIEHTAaX.

x100% , % (2.4)

Weae =
-c
Ie a — maca OlKca 3 BOJOTUM IPYHTOM, I'; b— Mmaca OIOKca 3 CyXHM
IPYHTOM, T, ¢ — Maca IyCTOro OFOKCa,T.
Wob = Weae Xd , % 2.5

ne d — UiIbHICT IPYHTY, T/eM’.

3Har04YM BOJIOTICTh IPYHTY B 00’ EMHHMX OJMHHMIISIX, PO3PAXyEMO 3araibHi
3amnacu Boau B IpyHTi (O3ae) 3a GopmMyoro:

O3az = Weaexd xh, m’Ira, (2.6)

ne Weae - BaroBa BOJIOTiCTh, %; d — WIUIBHICTH TPYHTY, rlem®; h —
MOTY)KHICTB IIapy IPYHTY, CM.

4. ITopucricte rpyHTY (P30e) - 3aranbHUil a00 cymMapHHN 00'€eM BCiX
TOp i MPOMIXKiB B OfMHMII 06'eMy IpyHTY. i pO3paxoByIOTh Ha OCHOBI
JAHUX IIUIbHOCTI (d) Ta MmiIsHOCTI TBepaoi (haszu rpyHTy (D) 3a

(hopmyoro P,,.= (1—%)><100%,% (2.7)

5. Aepaitis TpyHTY (A) - 11e 06'eM MTOpP 3aIIOBHEHUX TOBITPSAM TIPH AaHii
BOJIOTOCTI IpyHTY. BOoHa po3paxoByeThes 3a GopMyIIOrH:
A= P3az — Pw ,% (2.8)
ne P,, - 00'em mop, 3aliHATHX BOJIOIO, %:
P.=W,=WzaeXd, % (2.9)




Taomums 3

NoNe Tapa Bara Bara 6rokciB | Bara Bara Bara | Bonoricts BonoricTs
OIOKCiB | OIOKCIB, | OIOKCIB 3 | micis BOJIOTOT'O | CYXOro | BOAHM, | IPYHTY Ha IPYHTY Ha
r IPYHTOM, | BHCYLIyBaHHS, | IDYHTY, T | IpyHTY, | T CyXy HaBaXKy, | BOJOTY
r r r % HaBaXKYy, %
c A B n=(a-c) k=(6-c) | i=n-k
i i
We=—X 100% | W=—X100%
n K
Tabnumsa 4
00’ em Tapa Bara Bara Bomoricts | IllinpHicTs | [Topucticts, % | Aeparmis | 3amac Boau B
CTaKaHa, | CTaKaHa, | CTaKaHa | BOJOTOi | IpyHTY, % | IpyHTY, , % rpyHTi, M’/ra
M’ r 3 HaBaXXKH, | Bif r/cMm
IPYHTOM, | T 00’ eMy
r
Vv a m Weue=Wi1 | d=m/V P,=Wy.xd Py Os0:=Wiae X dXh




OTtpumaHi pe3ynpTaTH 3amucaTy B Ta0u. 3, 4.

BucHoBkm: 1. Bim dWoro i sk 3aiexare BH3Ha4YeHi (i3W4HI
BJIACTUBOCTI; 2. JlaTM arpoHOMIYHY OIIIHKY TPYHTIB 3a IIIJIBHICTIO,
IIIBHICTIO TBEP 101 (Da3u Ta MOPHUCTICTIO.

KoHTponbHI 3a0uTaHHs:

1.  Ha3pite 3arambhHi (i3WdHI BIIACTUBOCTI IPYHTY, MalTE IX
KOPOTKY XapaKTepUCTHKY.

JlaGopaTopHna podora Ne 3
BOupHa 31aTHiCTH IPYHTY

Meta po0oTu: BHABUTH HasBHICTH (i3uuHOi, XimiuHOi Ta (i3HKO-
XIMIYHOI BOMPHOI 3JATHOCTI y PI3HHX THIAX IPYHTYy Ta MeXaHi3M
MIPOTIKAHHS peaKilii 0OMiHYy, 3aKpIIICHHS.

HpuHnun poboTH mojsirae y aHamisi (uIbTpaTy OTPUMAHOIO IPH
MPOMYCKaHHI Kpi3b TOBILY IPYHTY Pi3HHX PO3YHMHIB 32 JOHOMOTOIO
SAKICHUX PeaKLil.

BOwupHOI0 31aTHICTIO IPYHTY Ha3WBAIOTh BIACTHUBICTH HOTO BOMPATH i
YTPUMYBaTH PO3YMHEHI Ta 3aBUCIi y BOAI PEUYOBHHH, a TaKOX LT
MOJIEKYJIM BOIM Ta ra3iB. BOupHa 31aTHICTH BIUIMBaE Ha (OPMYyBaHHS
BOJHO-(DI3WIHUX Ta 1HIITNX BJIACTUBOCTEH IPYHTY.

3a K.K. Tefimponsiiem BOuWpaHHs OyBae MexXaHiduHe, OiojoTidHe,
¢izuKo-ximMiuHe, XiMiYHE Ta (i3uIHE.

Mexaniyga BOMpHA 37aTHICTH - II€ BJIACTHBICT TIPYHTY, SK
MOPUCTOTO  Tijla, 3aTPUMyBaTH YacTKH TPYHTOBHUX  CYCIICH3I;
3aCTOCOBYETHCS] HA OUMCHHX CIIOPYAax, KaJbMaTallii KaHaliB, 3alIaBHUX
Ta 3pOIIYBaJbHUX 3eMJISIX, MOJISAX (UIBTpaLil CTIYHUX BOI.

biomoriune BOWMpaHHS TOJIATAE B TOMY, IO 3 IPYHTOBOTO PO3YMHY
MIiKpOOpraHizMam, fKi € B IPyHTi, Ta POCIMHAMH BOUPAIOTHCS Pi3HI
ereMeHTH. BoHO Bimirpae BakiIMBY poiib y 30€peKEHHI MOKUBHHUX
PEYOBHH BiJl BU MIIIaHHS Ta 3aKPIIICHHS 1X B TPYHTI, IO AYXKE BaXKJIHBO
y ©Ooporpbi 13 3a0pyAHCHHSIM BOIHHUX apTepii MiHEpaIbHUMH
no0puBaMH, HITpaTaMH Ta iHIIE.

Xia poboTu

DizuKo-xiMivyHA BOMPHA 3aTHICTh - BIIACTUBICTH IPYHTY OOMIHIOBATH
KarioHu (abo aHiOHM), STi yBiOpaHi I'PYHTOBHM BOUPHHUM KOMILIEKCOM
(I'BK) Ta ekBiBaJIeHTHY KUIBKICTh KaTiOHIB (200 aHIOHIB) I'PYHTOBOTO
PO3UHHY.

1. Ha Ttupm nifiku 3 ¢QinbTpamMu, 3MOYEHUMH AMCTHIBLOBAHOIO
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BOZIOI0, HacumaTu 2/3 ii 00'emMy Topdy, MicKy 1 JOCTIHKYBAaHOTO IPYHTY.
2. 3a J0mOMOrol CKJISIHOT MajdWyK{d TIOBUIBHO JOJMBAaTH Ha

MIOBEPXHIO TIPYHTIB EIEKTPONIIT, mo0 y mpobipmi 3ibpamocs 3-5Mi

dbimsTpaty. Ilpu B3aemMomii eIEeKTPOIIITY 3 TPYHTOM IIPOXOJAUTH PEAKITist

[IBK1C4%T 4 cuso 4O [IBK1CU2T 4 casSO A

3. OnepxaHuif 3 KOXHOTO IPYHTY QIIbTpaT PO3IUTH Yy IBi
npobipku: B 1-i BU3HAYAIOTH HasBHiCTH Karioma Cu™, B 2-if -
suticaenoro Ca®*. Karionn Cu®* BHSBIAIOTH 10aBaHHAM 10 (inbTpaTy
3-5 kamens amiaky (NH4,OH), sikuit ocamkye OCHOBHY CiJTb 3€JICHYBAaTOTO
koipopy. Karion Ca®* - momaBaHHAM [0 mimirpiToro (3irpite B pyi)
¢inpeTpary cnowatky 1-2 xp. 10% ourosoi kucinotu (CH;COOH), a
moTiM 3-4 kp. okcanaty amoHito (NH4)C,0,). binuit ocan, mo Bumazgae,
CBIXYMTH TIPO HasBHICTH y dinbrpari Ca™ , SKHil BUTICHUBCS 3 IPYHTY
kationom Cu®* . Pe3y/IbTaTH CrOCTEpEKEeHb 3aIHCATH B Ta0IL.

XiMiyHa BOMpHA 30aTHICTb - 1I€ 3AATHICTD TPYHTY 3aTPUMYyBAaTH i10HH
IPYHTOBOTO PO34YHHY y (hopMi HEPOZUMHHUX a00 MAJOPO3UMHHHX COJICH,
II0 YTBOPIOIOTHCS B MPOTIEC] XIMIYHUX PEaKIIii.

1. B3stu cBiki 3pa3kdl JOCHIIKYBaHUX IPYHTIB i Tak caMo SIK Y
MTONIEPETHBOMY JTOCHIII TIEPEITyCTUTH KpPi3b IpyHTH po3duH Na,H,PO,4. YV
BHITAJIKy HAsSBHOCTI XIMIYHOTO BOMpAHHS 171 peaKIIis

Ca2+ Na?2 + 1
[I'BK] + 2NaH2PO4 < [I'BK] Na2 + Ca(H2P04)2

B upomy nocmini 30mparoth ¢inbTpary 1-2M7 1 B HBOMY BH3HA4alOTh

npucytHicth kationa H PO 4_. JUist [bOro y IpOOIpKY MPHIMBAIOTH

2
3-4kp. Marnesianpaoi cymimi (MgCl,, NH,OH, NHCIl). bBinnit

KpHCTaIiuHUil 0cajl CBiYUTH NpO HasBHICTh y Qinbrpati H 2P 0 4 1

BIICYTHICTB B IPYHTI XiMI9YHOTO BOUpaHHS, 1 HABIIAKH.
®dispyna BOWpaHa 3MATHICTh - 3MATHICTH IPYHTY BOHWpaTH IIiTi
MOJIEKYJIH BOJIH, Ta3iB 1 PO3YMHEHHUX Y BOJi PEUOBHH.
1. Kpi3p 3pa3ku IpyHTY NEPENyCTHTH PO3YMH METHUIICHOBOI CHHI i
3a CTyIleHeM 3HeOapBiIeHHS GiLIbTPaTy 3pOOUTH BUCHOBKH IIPO
¢iznune BOMpanHs. PesynpTaTn 3anucaTy B TAONHUIO S.



11

Tabuuis 5
CuSO, NaH,PO, |MetnienoBa
IpynT o> Ca™ | HPO, |cuHb
Topd
ITicok

HocnimxyBaHuil IpyHT

KO  mocHimpKyBaHUE 10H 'y GIIbTpaTi HE BHUSBIATHCA, abo
BUSIBIIIETbCA €1a00, TOAI y BiAMOBimHIM rpadi Tabiumi 3anucyroTh
«BOUPAETHCS TOBHICTIO», a00 «BOWpaeThcs Ciabo», a SKIIO He
BHSABIISIETCS, TO - «HE BOUPAETHCS».

BucHoBkH: 1. 3a pe3ysibTataMu CHOCTEPEKEHb JaTH BUCHOBKH TIPO
XapakTep, 3aKOHOMIPHICTh Ta I1HTEHCHBHICTh BOHMpaHHS PEUYOBHH
pI3HUMH TpyHTaMH; 2. SIK BIUIMBAIOTH MEXAaHIYHHN CKJIAJ Ta BMICT
TyMycCy Ha BOUPHY 31aTHICTh TOCIIKyBaHUX TPYHTIB.

KoHTponbHI 3anuTaHHs:

1.  BOwupHa 3HaTHICTH IPYHTY 1 ii BUIH.

2. Bimgoro 3anexutb BOUpHA 34aTHICTE IPYHTY ?

JlaGopaTopHna podora Ne 4
4.1.BuzHayeHHs TOBHOI BOJIOTOEMHOCTI Ta BOJOBiAIa4i IPYHTY

Meta poOoTH: BCTAaHOBHTH BOJOYTPUMYIOWI CHJIM Ta BUBYHTHU
OCHOBHI BHJIU BOJIOTOEMHOCTI TPYHTY; BU3HAYUTH TIOBHY BOJIOTOEMHICTh
IPYHTY Ta OTO BOJOBIAIa4y Ta BCTAHOBUTH IUISXHU X 3MiHH.

BiacTuBicTh IPYHTY YTPHUMYBald MaKCHUMAJIbHY KUIBKICTH BOAHM B
3aJIGKHOCTI BiA TMpOsiIBY PI3HUX BOJOYTPHUMYIOUMX CHJI 1 YMOB
HABKOJIMIITHHOTO CEPEIOBHIIA, HA3UBAETHCS, BOJIOTOEMHICTIO IPYHTY.

B 3amexxHOCTI BiA KUTBKOCTI BOJIOTH 1 B SIKiH (opMi I BOJIOTA
3HaXOAUTHCS, PO3PI3HAIOTE: MAaKCHUMAJIbHY aIcopOaIiiifiHy BOJIOTOEMHICTh
(MAB), Bonoricts B’ stHeHHs (BB), Hatimentry moneoBy (HB), kaninspHy
(KB), rpanmuno-nomroBa (I'TIB) Ta moBHY BOmoroemkicts (I1B).
BosoroemHicTs BUpaxaiots B % Bix 06'eMy IPYHTY, B MM ab0 B M /ra.

[ToBHA BOJIOTOEMKICTh (BOJOMICTKICTH) — MaKCHMalbHa KiUIbKICTh
BOJHW, LI0 MICTUTBbCA Yy IPYHTi, KOJM BCi MOPH 1 MYCTOTH 3allOBHEHI
BOJIOIO.

HatimeHina moipoBa BOJIOTOEMKICTh — MAKCUMAITbHA KiJTBKICTh BOH,
[0 YTPUMYEThCSI IPYHTOM y 3aBUCIOMY CTaHi ITPH 3BOJIOXKECHHI 3BEPXY.
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['paHUYHO-TIONLOBY BOJIOTOEMKICTh — II€ Ta KUIBKICTH BOJAHM, SKa
YTPUMYETHCS IPYHTOM Y PiBHOBICHO 3aBUCIIO-IIIATIEPTOMY CTaHi.

Kaminsipra BOJOTOEMKICTP — MaKCHMajibHa KUIBKICTH BOJAH, IO
YTPUMYETHCS B KaIsipax IPYHTY TPH HAIXOHKCHHI BOAW 3HU3Y (B 30HI
KaIiJIsIpHOT KaiiMn).

MakcumanbHa amcopOIlifHa BOJIOTOEMHICTh — HaHOUIbIIA KUTBKICTH
BOIM, IO YTPUMYETHCA TIPYHTOM TN BIUIHBOM  aJICOPOIMiHHIX
(MOJEKYNSAPHUX) CHIIL.

BouoricTs B’STHEeHHSI — HaWOiNbIIa KiTBKICTH BOJIOTH B IPYHTI, MpH
SIKOMY POCJIMHH BiI4yBatOTh ACQII[UT BOJOTH 1 CTIHKO B’ IHYTh.

[lin BOmOBiANAYCIO PO3YMIIOTh TY KUTBKICTH BOJM, SKa BHUTIKAE 3
IPYHTY MiCIsi HACHYCHHS HOTO JO TOBHOI BOJIOTOEMHOCTI TiJa JIi€l0
pi3HUX CWI. PO3pi3HAIOTH TpW BUAW BOJOBIANAYi: MaKCHMAaJbHY,
MiHIMQJIBHY 1 TUTOMY.

MaxkcuManbHa BOJOBIIaua — KUTBKICTh BOJIH, SIKa BUTIKA€ 3 IPYHTY
py BiIBHOMY BiATOLi, TOOTO 3 IIApy BWIIEC 30HH KamiJISIPHOI KaMH.
Bona BW3HA4YaeThCH PI3HUICI0O MK TOBHOI 1 HAWMEHIIIOIO TOJIHOBOIO
Bostoroemkictio (ITIB-HB).

3HaHHS BOJIOTOEMHOCTI Ta BOJOBIJJIaui IPYHTY JAYKE BaXKIIHMBE IMPH
MIPOCKTYBaHHI Ta pO3pOOIIli 3aX0/IB TI0 PETYIIOBAHHIO BOTHOTO PEKUMY.

Xin pobotn

[ToBHa BOJOTOEMHICTH 1 BOAOBIiauya BU3HAYAETHCS METOJOM MaluX
MOHOIJIITIB IPYHTY, IOMIIIEHUX B MWIiHAPH. 71 1IHOTO:

1. 3BaXATH IWITIHAPH 3 TOKPUINTKAMH 1 3allOBHUTH MOHOJITAMH
rpyHTy. [lapanensHo B3STH 3pa3Ku IPYHTY 3 OFOKCH JUTsl BU3HAUCHHS X
BOJIOTOCTI.

2. 3BaXUTH IWIHAPU 3 BiMIOpaHUMH MOHOJITAMH, TIOCTABUTH iX B
KPUCTAIli3aTOp Ha CKJISIHI TMaJWdKA 1 3aJUTH BOJAOK IO BHCOTH
mwtieapie. HacuuyBaTu npotsroMm 1 roauHU.

3. Iliciis HacHYeHHS IUTIHAPH 3BAYKUTH.

4, 3BaKeHI NWIIHAPHA ITOCTABUTH CITYATOI0 KPHUIIKOIO IOHHW3Y B
METaJICBl MiJIHOCH Ha CKJSHI MaJWYKH JJIs BUILHOTO BiJTOKY BOAM 3
MonoJtita. Uepes 50...60 XB. MAITIHAP 3 TPYHTOM 3BaKHUTH.

5. Iloeuy BostoroemHuicthb (I1B) po3paxoByIOTh 3a POPMYIIOHO:

a—a)x100

p- (=100
a

Iie a - Bara IpyHTy 3 crakadi npu [1B, r;

I , 4.1)
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B - Bara abCOJIIOTHO CyXOro IPyHTY B CTaKaHi, T;
6. BonoBigmady po3paxoByIOTh 3a OpMYJIOIO:

I, x100
BB=———, % Bin 06'emy rpyHTy 4.2)
2
I ,x100
aco BB =li— , % Bin 3anacy Boau npu I1B, 4.3)

2
ne O0;-00'eM BOAH, SIKHIA BUTIK 13 CTaKaHa IMiCAs HACHYCHHS IPYHTY 10

[1B,cMm; O,-00'eM TpyHTY B cTakadi, cM; M;-Maca BOJIH, sIKa BUTIKIA 3

TPYHTY Tiicis HacwueHHs horo mo IIB, r; M,-maca Bomu B cTakaHi 3

IpyHTOM, HacuueHuM 1o [1B, r.

7. Po3paxynku npu BusHavyenHi [1B 1 BB nmpoBogumo B Tab:. 6, 7.
Bucnosku: 1. Big goro i sk 3amexuts BenmnuuHa [1B 1 BB rpynTy; 2.

BcranoButH MOJKIMBI LIUIIXH 3MIHM BOJOTOEMHOCTI Ta BOIOBiagaul

IPYHTY.

4.2. BuzHayeHHsI KANIJIAPHOT BOJIOTOEMKOCTI IPYHTY i IIBUAKOCTI
KAMJISIPHOT0 MiHATTS BOAU B HHOMY

Mera po0OOTH: BH3HAYHWTH IBHAKICTE Ta BHCOTY KaITUIIPHOTO
MITHATTS B IPYHTAaX Pi3HOTO MEXaHIYHOTO CKIIATy; MoOyayBatu rpadiku
LIBUIKOCTI KaUIIPHOTO MiJHSTTS B AOCHIIKYBaHUX IPYHTAX; BU3HAYUTH
KaIJIpHY BOJIOTOEMHICTD JIOCIIDKYBAHUX TPYHTIB.

Kaminsipra BOJIOTOEMKICTh — 1€ KiJIBKICTh BOJAM, SIKA YTPHUMYETHCS
IPYHTOM B CTaHi KaliJsipHOTO HACHYEHHS MPH MiAOpi BOAH 3HU3Y.

[IBuAKICTE  KamISIPHOTO  MIXHSATTS  BOAU  XapaKTEPHU3YETHCS
KaIJISIPHOIO BOJO MPOBIAHICTIO, KA BU3HAYAETHCS KIBKICTIO BOIHU (B T),
0 TPOXOAWTh Yepe3 OMWHUINO IUIomi (B CM) 3a OJHY CEKyHIy
(r/cm/cek).

Kamimsipauii pyx BOaM B TPYHTI Ma€ BaXKIWUBE 3HAYCHHA B
3a0e3nevYeHH] POCIMH BOJIOI0, B (DOPMYBaHHI BOJHOTO PEXUMY TPYHTY.
[Ipn OnmM3bKOMY 3aJIATaHHI TIPYHTOBHX BOJA MOXKJIHMBI Taki HeOaxaHi
MPOIIECH, K 3aCOJICHHS, 3a00J104yBaHH, 3a0pYAHEHHS IPYHTY Ta 1HIII.

Bucora kaminsipHoro MigHATTS KonwBaeThes Bim 0,5 M (y mimaHux
IpyHTaX) A0 5 M (y TIMHUCTHX IPYHTax), a mwBHAKicTb Bix 20 go 0,005
cm/xB. Tak, JIerki TPyHTH BipPI3HSAIOTBCS BHCOKOKI MIBHIKICTIO i
HEBEIIMKOI0 BHCOTOIO KamrgpHoro mimHATTs Bomu  (0,5...0,7m),
CYIJIMHKOBI 1 TIWHUCTI IPYHTH  XapakTEPU3YIOTHCS  3HAYHOIO
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BOJIOIII'€MHOIO 37aTHICTIO (3-5M), ajle pyXaeThCs I BOJa B Kamiisipax
JTy’Ke TIOBUITBHO.
Xin pobotn

1. B momepennpo 3BakeHI pa3oM 3 damkamu lletpi 1 mammakamu
CKJISIHI TpYOKHM HacUIaeMo IpyHT (3-7cm).

2. O6'emHy Bary IpyHTy B TpyOkax moectd no 1,2-14r/cm’® i
3BYKUTH 3HOBY Pa30M 3 YAIIKaMH i MATHIKAMH.

3. CtaBUMO CKJIsSHI TpyOKH 3 TPYHTOM Ha TaJMYKH, PO3JIOKEHI B
Yamii, i TPUIMBAEMO BOJY, BIAMITHBIIN Ha CEKYHJOMIipi MOMEHT
TOPKAHHS BOIH 10 HIDKHBOT'O KiHITI TPYOKH.

4. Ina mobynoBu Tpadik MBHUAKOCTI KamIIPHOTO MiTHSTTS BOAA
BiIMIYa€EMO BHCOTY KaIiJIApHOrO MTHATTA uepe3 KoxkHi 10 ¢ (mis
JIETKUX TPYHTIB) a001XB (U1 CYTIMHUCTUX TPYHTIB).

5.1Ticnsa mosiBM BOAM HA TMOBEPXHI TPYHTY CEKYHIIOMIp BHUMHKAOTH,
3aJTUIIIOK BOJY 3 YAIIKU 3JIMBAIOTh i 3HOBY 3BOXYIOTh TIPYHT 3 Tapolo.

6.Po3paxoByroTh KamiiapHy BonoroeMHicts (KB):

kp= (A— A)x100 g, (4.4)
A

ne B - Bara rpyHTy B TpyOHI micis HacudeHHs 10 KB, r
E - Bara moBiTpssHO-CyXOT0 IpYHTY B TpyOIIi, T.

. . . H
7. Po3paxoByeMO MIBUAKICTh KaMUJISIPHOTO MAHATTS: V:?, 4.5)

cMm/cex
ne H- Bucora croBma rpyHTy B TPYOLI, CM;
T - yac KarmsSIpHOTO I THSATTS BOJIH, CEK.
8. IlIBuaKicTh KamISAPHOTO MITHATTS BOIU 300pakaeMo TpadidyHO B
koopauHarax H=f(T). JlaHi ciocTepexeHb 3aucy€eMO B TAOIHIIO S.
BucHoBku: 1. Big 4oro i fK 3aleXWTh BHCOTAa Ta MIBHIAKICTH
KanisipHoro mimHATTA? 2. I[IpakTHdHE BWKOPHCTAaHHSA [aHWUX IIPO
MIBUJIKICTh Ta BUCOTY KAIJIIPHOTO ITiTHATTSI.
KoHTpoJIBHI 3anuTaHHs:
1. Bix 9oro 3aneXuTh MBHUIKICTH Ta BICOTA KAIMUJISIPHOTO I THATTS BOIH
B IpyHTi? flka BUCOTa Ta MIBUIKICTH KAMiJIIPHOTO MiTHITTS BOAH B
IPYHTaxX Pi3HOT'O MEXaHIYHOTO CKiIaTy?
2. Kaninspaa BooroeMHicth. Bix 4oro i sik BoHa 3aJ1€KHUTh?




Po3paxyHOK TTOBHOT BOJIOTOEMHOCTI

Tabmuus 6

Maca Maca Bouoricts Maca abcomoTHO Maca Maca
& | crakana | cTaka- TPYHTY CyXOI'o TPYHTY B CTakaHa 3 CTakaHa 3 1IB =
i g A, e | Ha3 Weon% | cTaxami TRA TPYHTOM TPYHTOM a—4a
o 5 IPYHTOM 100(A - A) HandeHoro | npu I1B —x100%
s 0 Ha- B=—————,2 | 101IB a=I"-4, 2 a
CHUYCHHS 100+ W, I
b, 2
Tabuuwus 7
Po3paxyHOK MakcHMaJIbHOT BOIOBI Y1
I'pyar | Maca rpynty, | Maca Maca Maca Maca 00’em 006’em MaxkcumManbHa
HACHYEHOT'O CTakaHa 3 | TPYHTY BUTIYHOI | BHUTIKIIOL | TPYHTY BOJIH, BOJIOBiIava
mollBa,r TPYHTOM mics BOJIU BOJIU BCTakaHi | sika BB,
micis CTIKaHHSA Wi=a-6, 2 | W=a-¢, 2 V=r*h, | Butexna
CTIKaHHS BOJIM e’ V=W,
e,r b=e-A, 2
Tabmuus 8
Hazpa Yac crnocrepeskenb | [HTepBanm wacy | BucoTa kamiJIispHOTO MiTHATTS, CM [IBuKiCTH
TPYHTY Cek XB CEK, 3ar. 3a IHTEPBAJIOM Yacy KaIiJIIPHOTO
XB. MiTHATTS, CM/XB.

Sl



JlabopaTopHa podoTa NeS
Bu3zHaueHHs IIBUAKOCTI BOUpaHHs i pinbTpamii rpyHTy
MeTOAOM HUJIiHAPUYHOI JiHKH

Merta poOoTH: BU3HAYUTH IIBUAKICTH BOUpPaHHS 1 QinbTpamii IpyHTY
PI3HOTO MEXaHIYHOro 1 XIMIYHOIO CKiIaay, moOyayBatu rpadiku
LIBUAKOCTI 30MpaHHs 1 QinmpTpamii A7 AOCHiAKyBaHUX 3pas3KiB; HaTH
OIIHKY (iIbTPAIiTHOI 37aTHOCTI 1 KoedilieHTa QuUThTpaIlii.

BomonpoHuKHICTE - IIe 3MaTHICTh TPYHTY BOHWpatd i (QiIbTpyBaTH
Boxy.BOupaHHS - 3amoBHEHHS BUTBHHX TIOP BOJOIO, SIKa HAaIXOAWTH B
IPYHT TiJ BIUIMBOM I'paJi€HTa HAOpy i MEHICKOBUX CHJI, IO BUHHKAIOTh
Ha Mexi 3MouyBaHHS. DimbTpamis - Oe3mepepBHUM pPyX BOIU IPH
TTOBHOMY 3aTIOBHEHI BCiX IO ITi/T BILTMBOM TpajicHTa HAIOpy.

Koedimient ¢impTpanii - 1ne MmMBUAKICTE MPOXOHKEHHS BOAHM 4epes
OOVHHMIIO IUIOMII IPYHTY 3a OJMHHILIO 4Yacy, NMpH TPagi€eHTi Hamopy
piBHOMY omuHUIl. OAMHUIT BUMIPIOBAHHA - CM/XB, a00 M/100.

IlBuakicte BOWpaHHs 1 (imbTpamii 3aJeKHTh B MEXaHIYHOTO
CKJIaJly, CTPYKTYpPHOCTI, BUY TIOPHCTOCTI, BOJIOTOCTI i XIMIYHOTO CKIIaTy
TPYHTY.

Xin pobotn

1. 3amoBHATH LWIIHAP OOCHIHKYBAaHUM IPYHTOM 1 JIOBECTH HOTO
00'emny macy o 1,3...1,4r/cm.

2. Y mwIHAp 3 TPYHTOM HAJIWTH IIap BOAW 5 CM 1 MiATPUMYBaTH
TaKui piBEHb BOJIM HA MPOTA31 BCHOTO TOCTIdY.

3. BiagMmituTu yac movatky BOupaHHS Boau rpyHToM. llicms Toro,
gepe3 MEeBHI MPOMDKKHA 4Yacy (3... 5 XBWIMH) MPOBECTH  BIUIK I10
MipHOMY IWJIHAPY KUTEKOCTI BOAM, SIKa MPOMIIbTPyBajIach.

PesynpTatn cnocrepesxeHs mBHAKOCTI BOupaHHs (BBO.) 1 dinprpamii

(Kd) po3paxysartu 3a 1o11oMOTor0 Gopmys B“FW , cM/xB. (5.1)
X

A

[ x144
Ox0x?2 Ox0 x?
ne O - purparu Boga (mn); T - wac mix 3amipamu (xB); @ - TuroMIAa
IIONEePeYHOro mepeTnuny wtinapa (cM); I - rpamient namopy; 144 -
nepeBiaHui KoeilieHT i3 cM/XB B M/100.
Ocxkineku B=K¢y/I, o pu I=1 B=K¢.
BucHoBku: 1. [latu ouinky QiTTpamiifHiid 34aTHOCTI AOCIIiIKYBaHUX
rpyHTiB. 2.Ha 1mo BrumBaroTh (IiTBTpaIliiiHi BIACTUBOCTI IPYHTIB Ta ix
HACITIIKH.

, CM/XB abo Ky , cM/xB, (5.2)

Ky



17

KoHTponbHI 3anuTaHHs:
1. BoonpoHUKHICTS 1 i1 OCHOBHI XapaKTEPUCTHKH.
2. Illo Ha3mBaroTh KoedimieHToM (ITBTpAIii i BiJ] 9OTO BiH 3aJICKUTH ?

JlabopaTopHa po6orTa Ne 6
BusHavyeHHsI KHCIOTHOCTI IPYHTY Ta PO3PAXyHOK HOPM BalHa

Merta po6oTH: BUSBUTH NPUYMHM BUHUKHEHHS KUCIIOTHOCTI IPYHTY;
BU3HAUUTH AaKTHUBHY, OOMiHHY Ta TiApOJITHYHY KHCJIOTHICTH Pi3HUX
TUMIB IPYHTY; pO3POOUTH IIUISIXH HEUTpastizalii KHCII01 peakwii IpyHTy.

Metoay BH3HAYEHHsS KUCJIOTHOCTI IPYHTY: NOTEHLIOMETPUYHHMN Ta
METOJ TUTPYBaHHS.

KucnoTHicTs IpyHTY — LIe H0T0 34aTHICTh MiJKUCIIIOBATH I'PYHTOBHI
po3unH ab0 pPO3YMHHU COJICH BHACTINOK HAABHOCTI B CKJIAIi IPYHTY
KHCJIOT, @ TAKO’K OOMIHHHUX 10HIB BOJHIO 1 KaTIOHIB, YTBOPIOIOYHX TIPH iX
BUTICHEHHI TigpomitmuHOoKMcH comi (mepeBaxro Al’). Bupaxarors
KipKicHO B Mr-ekB Ha 100 r rpyHTy Ta BenmuuHoio pH. Po3pisusiors
aKTHBHY (aKTyaJIbHy) KHCIIOTHICTB, SIKA BU3HAYAETHCS TOKa3HUKOM pH
IPYHTOBOT'O PO34YHHY a00 BOAHOT BUTSDKKU 1 MOTEHLIaIbHY KUCIOTHICTb,
Hociem sikoi € ionn H' Ta AI’*, oOMiHHO- mOrmmHyTi TBepmoio ($hasoro
TPYHTY. BOHM TiIKHCITIOIOTH IPYHTOBHM PO3YWH B pe3yIbTaTi OOMiIHHHX
peakIIiil mpu 301IBIICHH] B TPYHTI KOHIICHTPAITIHA €ICKTPOJIITIB.

3a cnocoboM BU3HAYEHHS MOTEHLIAIbHOT KUCIOTHOCTI PO3Pi3HAIOTH
O0OMIHHY 1 T1APOJIITUIHY KHUCIIOTHICTb.

KucnorHicTts

AxTyanbHa (aKTUBHA)

[NorennianpHa (MpUXOBaHA)

+ 3+
H', A" B rpynToBomy H*, AI’* yBi6pani TBepaOI0 hazoro
po3uHHi rpyHTY
pHHZO
dopmu
O?MIHHg ) ) Cigponitiyna
H', A", sxi BUTICHAIOTBHCA H', AI’", ski  BuUTICHSIOTBCA
po3iMHAMH HCNTPAJIbHIX PO3YMHAMM TiIPOTITHYHUX COJEH
coneit
mr-ekB/100 T rpyHTY
DHwri: Mr-ekB/100 T IDVHTV
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Xinx poboTtu
1.BuzHauenHs aKTYaJILHOI i 0OMIHHOI KHACJIOTHOCTI

MOTEHIIOMETPUYHUM METOJIOM

AKTyaJlbHOIO KHCJIOTHICTIO HAa3WBAaIOTh KOHIICHTPAIIO
BUTLHUX 10HIB BOJHIO Ta aIOMIHIIO Yy TPYHTOBOMY PO34YHHI.
OOMIHHOIO — 4YacTUHY TMOTEHIIaJbHOI  KHCJIOTHOCTI, fKa
YTBOPIOETHCS TIPH BUTICHEHHI i3 TBepoi (pasu rpynty HY ta Al
pO3UyMHAMU HEUTpaIbHUX coJiel. Peakiiist BimOyBaeThCs 3a TaKOIO
CXEMOIO:

[[BK]", +4KCl < [IBK1*." + HCl + AICL,

AICL, +3H,0 < Al(HO), +3HCI

1. JIBi HaBaXXKW MOBITPSIHO-CYXOTrO IPYHTY MO 8 T MEPEHECTH B
XIMI4HI CTaKaHYAKH MICTKICTIO 50 ML

2. Ilpumuta B omuH 20 MJI AUCTHILOBAHOI BOAH, B ApYyTrHi - 20 M
po3unny KCl. BMicT po3mimaty CKISIHOIO MajJHMYKOIO MPOTSIroMm | XB. i
gepe3 15 xB. Bm3Haumtu pH 3 momomororo moteHIioMeTpa. pHipo-
BEIIMYMHA aKTyalbHOI, pHykc - OOMIHHOT KHCIIOTHOCTI.

II. BusHaueHHs METOAOM THUTPYBAaHHS OOMIHHOI 1 TUIPOJITHYHOI
KHCJIOTHOCTI.

lNapomiTiaHa — 11 MOTEHITiTHA KUCIOTHICTD, KA YTBOPIOETHCS TPH
BUTICHEHH] 3 IpyHTY ioHiB H' Ta AI**, po3uMHaMu TigpomiTHIHOTYKHIX
cojeil. Peakuist BinOyBa€eTbCs 32 TAKOIO CXEMOIO:

+

Na

ja*

. +CH,COONa + (CH,C00), Al

+

+

[[BK]", +4CH,COONa < [IBK],

Na

Al(CH,COO0), +3H,0 < Al(HO), +3CH,COOH

1. JIBi HaBaxku TpyHTY 110 40 T mepeHecTH B XiMiUHI IUISIIKY.

2. B omay momutm 100 mn KCl (ams Bu3Ha4YeHHS OOMIHHOL
xucnotnocti), B apyry 100 mn CH 3C00Na (mI1  BU3HAYCHHS
TiIPOTITHIHO]).

3.BMicT mismok 300BTaTH MPOTITOM TOJAMHU 1 BiiNbTpyBaTu Kpi3zh
¢inpTp y KOOy micTkicTio 250 M.

4. 3 K0oXHOi KOJOW B3ATH MINETKOI 25 M QimbTpaTy y KOHIYHI
konou wmictkictio 100 wmn, nmomatm 2-3 Kkp. QenHondraneiny i
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BigrutpyBatu 0,1 H posunnom NaOH 1o omepkaHHs c1a00-pOKEBOTO
KOJIBOPY.

5. 3ammcatd CKUIBKM MJI JIyTy TINUIO Ha TUTPYBaHHSA OOMIHHOI i
TiAPOTITHYHOT KUCIIOTHOCTI.

6.00uyncnuTy X BENMUYMHH 32 (POPMYIIOIO:

100-4-a-H -1,75
K, = a , mr-exs/100r rpyHTYy (6.1)
zidp'. C
ne K, - xucinotHicte oOMiHHa abo rigponituyna, mr-exs/100 r

2iop.

rpyuty; 100- koedimient mepeBoay Ha 100 rpyHTy; 4 - KoedillieHT
MEPEBOY THTPOBAHOI MPOOH Ha Bech 00'eM (ibTpary; a - KiJIBKICTh
0,11 B NaOH, mo minuta Ha TUTpyBaHHS, MJI; H- KOHIIEHTpaIlis JIyry;
1,75 - xoedimieHT mnepepaxyHKy Ha 0OMiHHY a0 TiZpoOTiTHYHY
KHCIIOTHICTB; C - HaBaXXKa IPYyHTY, T.

HopMmy BHeceHHs BaltHa pO3pPaxOBYIOTh 332 BEJIMYMHOO TiPOTITUIHOT
KHCJIOTHOCTI:

- 17151 MIHEPAJBbHUX IPYHTIB — Heacos = Kaigp. X 1,5, T/Ta, (6.2)

- U1 OPraHOT€HHMX IPYHTIB - Heacos = Kiigp. Xd, T/ta, (6.3)

ne Hcacos — HopMa BamnHa, 1/ra; K.y, — TiponiTHYHa KHCIOTHICTS,
mr-eke/100 r rpyHTy; 1,5 — KOe(ilieHT HepepaxyHKY TIiAPOJiTHYHOL
kuciiotHocTl Ha CaCOs, T/ra (TOOTO KUJIBKICTH BallHa B T, sIka HEOOXigHa
Ui HeWTpanizanii 1| Mr-ekB BoAHIO); d — IIIIBHICT IPYHTY I/CM.

Bucnosku: 1. Illo oO6ymMoBmroe KHCIOTHICTH TpyHTY? 2. Bim woro
3QJIKUTh KUCIOTHICTE TpyHTY? 3. OCHOBHI 3axoiu IO HEWTpami3arlii
KHCIIOTHOCTI IPYHTY.

KoHTpoJIbHI 3anuTaHHs:

1. Ilo po3yMiloTh Mmix KHCIOTHICTIO TIpyHTY? Bumm i dopmu
KHCIOTHOCTI? OAMHUILAX TX BUMIpY.

2. SIke mpakTUYHE 3HAYCHHS MA€ BU3HAUCHHS peakilii IpyHTy?

4. Po3paxyHOK HOpPM BaItHa.

JladopaTopHa po6ora Ne 7
AHaJti3 BOTHOI BUTSKKH TPYHTY
Merta po0OTH: BH3HAYUTH CTYIiHb 1 XapakTep 3acOJICHHS
3alpOoNOHOBAHOTO TIPYHTY JUIS OIIHKKH HOro CTaHy, pO3paxyHKy
MIPOMHUBHOI HOPMH Ta CKJIQJIaHHS COJBOBHUX ITPOTHO3IB.
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Metoau BusHayenHs: 1. bBesmocepenuro B rpyHTi; 2. BUTicHeHHAM
I'PYHTOBOT'O PO3UMHY 3 IPYHTY; 3. 3a 1OTIOMOT0I0 BOAHOI BUTSIKKH.

3acoJICeHMMH Ha3WBAIOTh IPYHTH, SAKI MICTATH B CBOEMY mpodimi
JIETKOPO3YMHHI COJIi B TOKCHYHUX IS CUTBCHKOTOCTIONAPCHKUX KYIBTYP
KUIBKOCTSIX.

Bogana BuTskKa - 11e GiIbTpaT, OTPUMAHHKA IIPH KOPOTKOTEPMIHOBIMH
00po011i TPYHTY BOAOIO 3 MOCTiAyI0unM (DiTETpyBaHHAM. B oTpriManoMy
¢GinbTpaTi BU3HAUYAIOTHCA: CYyXHH 3aJIMILOK, JTY)XKHICTb, XJIOpP-10H, CyMy
karioHiB Ca+Mg, karion Ca, anion COy, kationu K ta Na.

IIpurotryBaHHs BOAHOI BUTSDKKU
Xing pobotu

1. 100 T mNOBITPAHO-CYXOro TIPYHTY, IpPOCISIHOTO 4Yepe3 CHUTO 3
oTBopamMu 1 MM mepenectd B koiOy i 3aymtu 500 MI AHCTHILOBAHOT
BOJIH.

2. Tlporsrom 3 XBWIMH IHTCHCHMBHO 300BTYBaTH, MIiCIsS 4YOrO
npodiIbTpyBaTH Yepe3 NoABIHHNN QiIbTp.

3. Ilepmni kamamyTHi Kparii (iabTpaTy 3JUTH 3HOBY Ha (iibTp i1
MPOAOBXKUTH (iTbTPYBaHHS.

Bu3HaueHHS cyXOro 3aJIMIIKY

Cyxwuii 3aIHIIOK - 1€ CyMa BCiX BOJOPO3YMHHUX COJICH B IPYHTI. 3a

BEJTMYMHOIO CYXOT0 33INIITKY BU3HAYAIOThH CTYIIHBb 3aCOJICHHS IPYHTY.
Xing pobotu

1. 3BaXHTH HA aHATITHYHIN Ba3i YaIIKy.

2. Habpatu 50 mi ¢iabTpaTy 1 BUWIMTH B YalllKy, SIKYy ITOCTaBUTH Ha
BOJISIHY OaHIO JIJIsI BUTIapOBYBAHHSI.

3. Ilicas BUMAapOBYBaHHS CYXWH 3aJIMIIOK BHCYIIUTH B TEPMOCTATI
npu Temnepatypi 105 °C.

4. OXONOIUTH YaIIKy 3 CYXUM 3JIUIIKOM 1 3BaKaTH Ha aHATITHIHIH
Ba3i.

5. KiTbKiCTh CyX0To0 3aJuIKy B % 110 Bard MOBITPSIHO-CYXOTO IPYHTY
PO3paxoBYIOTH 3a (HOPMYIIOI0

X=100-a-V,
B-c

Jie d- Maca CyXxoro 3aJIIKY; V' - zaraneHuit 06'eM BOAHM, B3STOI

(7.1)

JUISl IPUTOTYBAHHS BOAHOI BUTSKKH, MJI; B - 00'eM BHUTSKKM, B3ATOI
JUTS BUMIAPOBYBAHHS, M, C - HABAXKaA IPYHTY, B3ATOTO IS aHAII3Y, T
100 - nepeBiauuit koedimieHT B %.
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BusHaueHHs 3arajibHOI JIY>KHOCTI BOJAHOT BUTSDKKH
3arajibHe JIy>KHICTb 3yMOBIIOETHCSI MIPUCYTHICTIO Y BOAHINA BHUTSDKII
rigpokapoonataux ioniB (HCO7; ).
Xia poboTu

1. B xon0y 3a 10moMororo mineTku HabpaTu 25 M1 BOAHOT BUTSIKKH.

2. B koi10y 3 BOAHOI BUTSDKKOIO J01aTH 2 Kparuli GpeHondTaneiny 3
MeTo0 BusBIeHHA B HiM 10HIB CO;. IlosBa 4epBOHOTO KOJBOPY
CBIIYMTb TMpPO HasSBHICTb HOpManpHHX KapOoHaTiB (ioHiB CO;),
BU3HAUEHHsS SKHX INPOBOAUTHCS 3a Jomomororo TutpyBaHHs 0,02H
H,SO, 10 3HUKHEHHS YepBOHOTO 3a0apBICHHS BOAHOI BUTSKKH.

3. B 1ty x Komby, A€ BHU3HAayagach JIy>KHICTb, 3yMOBJICHA
HopManbHUMHU KapOonatamu (CO;) monuTu 2 Kpamii METHIOPaHXKy i
tutpyemo 0,025 H,SO4 1m0 mepexomy KOBTOTO KOJILOPY B POXKEBO -
opamKkeBUd. Peakiris ie 3a TAKUM PIBHSIHHSIM:

Ca(HCO,), + H,S0, = CaSO, + 2H ,CO,
2NaHCO, + H,S0, = Na,50, + 2H ,CO,
3arajpHa JyXKHICTh PO3PaXx0OBYETHCS 3a POPMYJIOIO:
HC03 = (g+78 BpHop , Mr-ekB/100r rpynTy (7.2)
B-c

ne a - gucno mi 0,02 1 H,SO, ke minuio Ha TUTPYBaHHS JTYXKHOCTI,
3YMOBJICHOI HOpMaJIbBHUMH KapOoHatamu;, M1 - gucio mia 0.02 a1 H,SO,
SKe MU0 HA TUTPYBaHHA JTY>KHOCTI, ClIpHUuHeHoi OikapOonatamu; H -
HOPMAJIbHICTh THUTPOBAHOTO PO34YMHY; V - 3arajgbHa KiIBKICTH BOJH,
B3ATOI JUIsl TIPUTOTYBaHHS BOITHOI BHUTSKKH, MiI; B - 00'eM BUTSIKKH,
B3STOI JUIS TUTPYBaHHS, MJI; C - HaBaxka IpyHTy, T; 100 - koedirieHt
nepepaxyHky Ha 100 r rpyHTYy.

BusHaueHHs xJ10Dp - i0HY.
Xix poboTtu

1. B 1y %k koxi0y, 1e BU3HAYANACH 3arajbHa JTYXKHICTh, JoaaTH 1 Ml
10% KzCI'O4.

2. Tutpyemo 0.02 H AgNO3 110 TOSIBH Y€pPBOHOTO KOJBOPY.

Peakiis ifie 3a TaKUM PiBHSHHSIM:

NaCl + AgNO, = NaNO, + AgCl
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Mpu niit peakuii AgCl sumamae B ocan 6imoro kombopy. ITicis

TOro, SIK BC1 10HM XJIOPY BCTYIUISATH B peakwilo 3 cpibiaom, ocTaHHS
BCTYIHTD B peakiito 3 0iXpoMaToOM KaJlilo 3a peaKii€lo:

K,CrO, + AgNO, = 2KNO, + AgCrO,
XPOMOBOKHUCIIC Cpi6ﬂ0 BUIIaAa€ B 0CaJl YCPBOHYBATOI'O KOJBLOPY, MOsABA

SIKOTO CBITYHTH IPO KiHEIh TUTPYBAHHSL.
3. KinbKicTh 10HIB XJIOpy pO3paxoBYIOTh 32 (OPMYIIOI0

Clza-H'V'IOO
B-c
ne a - uucno 0,028 AgNO

,Mr-ekB/100r rpyHTY (7.3)

., WO muuo Ha TuTpyBanHs; H -

nopmansiicts AgNO, ; V - zaraneha KinbKicTs BOAM, WO HinUa Ha

MPUTOTYBAHHS BOJHOI BHTSDKKH, MJ; B - 00'eM BOJHOI BUTSIKKH, SKY
Opanu s BusHadenns Cl, mit; ¢ - HaBaxkka IpyHty, T; 100 - koedirieHT
niepepaxyaky Ha 100r rpyHTYy.

Busnadenns cyma ionis Ca ta Mg.

Busnauennss cymm  iomie Ca Tta Mg  BHKOHYETHCA
KOMILJICKCOMETPUYHUM MeTozoM. Lleit meTon Ga3yeTbest Ha BIACTUBOCTI
tpubnony b (T-b) 3B's3yBatn ionn Ca Ta Mg 3 Merai-iHIUKaTOpamH i
YTBOPIOBaTH 3 HHUM CTiiiki cmonmyku. Peakimiss mpoxoauTs y ciabo-
JYKHOMY CEpPEIOBHILI B MPUCYTHOCTI XJIOPHIHO-aMiauHOTo OyhepHOro
po3unny (pH=10).

Xia poboTu
1. B xoHiuHy K010y OepeTbest 25 MI1 BOIHOI BUTSKKH, TIPUIINBAEMO 5

M1 OydepHoro pozuuny Ta 8-10 kparnenb xpomoreny gopHoro T-00.

2. Tutpyemo 0,051 po3unHoM T-b 1o mepexomy 4epBOHOTO KOIBOPY
piavHY yepes JTOBUI B CHHBO-TOTyOuii.

3. Po3paxoByeMO BMICT i10HIB KaJIbIlitO i MarHito 3a GopMysIor0

a-H-V-100
Ca+ Mg = , Mr-exB/100 r rpyaTy (7.4)
B-c

ne a - gwmcio 0,058 T-b, sxe minuro Ha TUTpyBaHHA, M, H-

HopManbHicTs T-b. [HII mo3HaueHH 5K 1 y monepenHix popmynax.
Busnauenns ionis Ca

Busnauenns ioHiB Ca BHUKOHYETHCS TaKOXK KOMIUICKCOMETPUIHHM

CIoCcO00M, 10HHU SKOTO 3'€THYIOTHCS 3 1HIUKATOpOM Mypekcwmiaom. Ilpu
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OMY KOJIip PO3YHMHY 3MIHIOETHCS BiJl POKEBO-YEPBOHOTO Yy JIOBUI.
Peaxuist mpoxoanuTh y cHIBHO-ITYXKHOMY cepenoBuii (nmpu pH=12), mis
qoro noAaroTh 2H a60 1 10% pozuna NaOH.
Xia poboTu

1.B xoniuHy K070y HaOHUPalOTh 25 MU BOAHOI BUTSIKKH.

2.IIpunmmBaemo 2 mi 2H NaOH i1 momaemMo MypeKCHIy CTiIIBKH, 1100
BOJIHA BUTSDKKA HaOyJ1a pokKeBO-UYEPBOHOT'O KOJIbOPY.

3.Tutpyemo 0,051 T-b no nepexomy 4epBOHOTO Yy JJIOBUH KOJMTIp.

4.Po3paxyHOK BMICTY T'OHiB KaJbLli BeIeThCA 33 GOPMYJIIO0

Ca:a-H-V-lOO
B-c

ne a - gyucio - M T-b, mo mimio Ha TurpyBaHHs; H - HOpMaNbHICTB.
[H11i MO3HAaUEHHS, 5K 1 y MoNepeaHiX hopMyax.
Busnauenus ionis Mg
Bwmict ioHiB Mg y BOAHIM BHUTSXKI[I BHPAaXOBYEMO 3a PI3HHIICIO
(Ca+Mg)-Ca.

Busnauenns ionis SO, xarioHiToBUM MeTOIOM

, Mr-ekB/100 r TpyHTY (7.5)

Meton Bu3HAUEHHA IPYHTYETbCS HAa BHKOPHCTaHHI 10HOOOMiHHOI
CMOJIH, fIKa SIBIISIE COOOI0 CHHTETUYHY BHCOKOMOJIEKYJSIPHY CIIONYKY,
3IaTHY BCTYIIaTH B OOMIHHI peaKIlii 3 i0HaMH 1 IOTJIMHATH iX 13 PO3YHHY.

[Iponyckatoun yepe3 H - karionoBuii QinpTp nmeBHUNA 00'€eM BOIHOI
BUTSDKKH, OTPUMYIOTh CYMilll CUIIBHUX KUCIIOT

[K1" + NaCl < [K1¥ + KCI
2AK1" + Na,SO, < [K1Y + H,SO,
KapGonatu i 6ikap6oHaTH npH 1boMy posnanaiotses g0 C 02
2[K]1, + Na,CO, & [K],. + H,0+CO,
2[K1; + Ca(HCO,), < [K]& +2H,0+ CO,

3a kinekicTio 0,1 H NaOH, mo mimma Ha TUTpyBaHHS (inbTpary,
3HAXO/AATh KOHLEHTpalio aHioHiB cuibHUX KUcIoT (Cl+SO,) y BoaHil
BuTsoKI. 3a pizautero (Cl+SO,) - Cl BuzHavaeTses BMicT SO,y BogHiH
BUTSDKII.
Xing pobotu
1. 25 M1 BOIHOT BUTSIKKHU IPOIYCKalOTh Yepe3 H- kaTioHOBH (ibTp
1 GIIBTPYIOTH 3 MBUAKICTIO 0,5 MIT 32 XBUIIUHY.
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2. IIpomuBarots QpinsTp 50 MII BOAHM, MPOIYCKAIOTH ii 3 MIBUAKICTIO
2,5 MJI 32 XBUJIUHY.

3. 1o dimeTparty momaioTh 1-2 Kparwli METHIIOPAHXKY 1 THTPYIOThH
0,11 NaOH 10 nepexoay 4epBOHOTO KOJILOPY Y YKOBTHIA.

4. Ilo KiTBKOCTi BUTPAYEHOTO HA TUTPYBAHHS PO3UYMHY BH3HAYAEMO
BMIiCT y BoaHIH BUTSDKI Cl+SOy,

Po3paxyHok BeayTh 3a (HOpMYJIO0

a-H-V-100
Ca+ SO4 = , Mr-exs/100 r rpyaty  (7.6)
B-c

ne a - yucio mia 0,1 H# NaOH, sike minwio Ha TutpyBanHs, mi; H -
HopManbHicTe po3unHy NaOH. Inmn mno3HaueHHs Ti X, o 1 B
MonepeaHix GpopmyJiax.

Buznavenns ioHiB SO,
Bwmict ioniB SO, y BOAHIN BHTSKII pPO3PaXOBYETHCS 3a
pizaureio (Cl+S0O,)- CI.

JlaGopaTopHa podora Ne 8.
[IponopxeHHs aHaTi3y BOJAHOT BUTSHKKYU rpyHTY. THum, cTyninn
3acoJieHHs TPYHTY. Po3paxyHok 3anaciB couieii B IpyHTi.
Busnauenusd iony Na
Kinekicte ioniB Na+K Bu3HauaeThcs 3a PI3HHICIO MiXK CyMOIO
a”ioHiB 1 cymoro kaTioHiB Ca+Mg. OCKINBKH BMICT JIETKOPO3UMHHHUX
COJICH KaJlito B IPYHT1 HE3HAYHHUM, TO HUM HEXTYIOTb.
OdopMmIiteHHS pe3yIbTaTiB aHAIi3Y BOTHOI BUTSHKKU:
Bemmunna wmr-exs/100r 1pyHTY mNepepaxoBYIOTH Y TIPOIEHTH 3a
JIOTIOMOTOF0 TIEPEBITHNX KOSPIIiEHTIB:

Na- 0,023 Ca-0,020 Mg -0,012
CI-0,035 HCO0;-0,061 SO, -0,048.
JlaHi aHami3y BOIHOI BUTSHKKU 3BOJIATH Y TAOIHITIO 9.
Tabnurs 9
I'mubuna | Cyxwuit Amnionu B Mr-exB / % Karionu B
B CM 3aITUTIIOK Mmr-ekB / %

HCO; | Cl SO, Ca | Mg Na

IlepeBipka TOYHOCTI BHMKOHAHOTO aHaJi3y BOAHOI BUTSDKKU
MPOBOJUTHCS IIJISIXOM IMOPIBHSIHHI CYMH BCiX BUIB KaTiOHIB 1 aHiOHiB,
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BUPaXCHUX B TPOICHTaX 3 BEIMUYMHOIO CYyXOro 3aiuinky. Jlomyctume
BiJIXWJICHHS HE MMOBUHHO TIEPEBUINYBaTH + 3-5 %.

3a pe3ymbTaTaMd aHaJi3y BOIHOI BUTSKKH BH3HAYAIOTH XiMiUHE
3aCOJICHHSI IPYHTY [0 aHIOHHOMY cKiamay. Jlis I[bOro po3paxoBYHOTh
BimHomeHHs BMicTy ioHIB Cl mo ioniB SO, a TakoX BiJHOIICHHSIM
Bmicty iony HCO; mo iony Cl i HCO; mo iony SOy,

3HarouM CIIIBBIIHOIIEHHS IIUX 10HIB 3a Ta0J. 10 BU3HAYalOTh XIMIi3M
(THIT) 3aCONCHHSI TPYHTY 3a aHIOHHUM CKJIaJIOM.

Ta6muns 10
Tun 3aconeHHs 3a aHIOHHUM CKJIaJJIOM
Twum 3aconeHHsA Cl HCO; HCO;
SO, Cl SO,
XnopuaHuit >2.5 - -
Cynb(aTHO-XJIOPUIHHN 2,5-1 - -
XyopuaHO-cyIb(haTHHH 1,0-2,0 - -
Cynbdarauit <0,2 <1 1
CoJJ0BO-XJIOPUIHUI >1 >1 >1
ConoBo-cynpdaTHuit <1 <1 <1
XJI0OpUaHO-COTOBUI >1 >1 >1

BusHauMBIIY TUIT 3aCOJICHHS 1 3HAIOUH CyMY BOAOPO3YMHHUX coJieh
(CYXI/Iﬁ 33J'II/IH_IOK), BH3HA4YarOTh THUII 3aCOJICHHS I'PYHTY 3a Ta6J'II/ILICIO.

Tabmuus 11

CrymiHb 3acOoJIeHHS B 3aJISKHOCTI BiJT IKICHOTO CKJIAITy COJNEH
(B % 3a H.I. ba3zunesuu)

Cryminb Tun 3aconeHHs
3aCOJICHHS =

I | 6

= o 0= = = ] =

= |EE |EE |:E |5% |&i%

aQ, _g = § < 8 = a ) ‘?‘ )

= =y 2 o o

5 25 |82 |2E |25 |5%

> 5\% Q % (G X S O o
He 3aconeni |< 0,05 <0,1 <0,2 - |<0,1 <0,15
Cnabo 3acon. |0,05-0,15 |0,1 -0,2 {0,2-0,4 - 10,1-0,2 0,15-0,25
Cepenn. 3ac. |0,15-0,3 ]0,2-0,410,4-0,6 |0,25-0,4 10,2 -0,3 {0,25-0,4
Cunsno 3ac.  |0,3-0,7 0,4-0,610,6-09 10,4-0,6(0,3-0,5 |0,4-0,6
Hyxe cunbrao |>0,7 >0,8 >0,9 >0,6 >0,5 >0,6
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PospaxyHOK 3amaciB coJieil B IDYHTI.
Bwmict comeli 'y po3paxyHKOBOMY Iapi TIPyHTY BH3HAUYalOTh 3a

(hopmyitoro: S=a-h-d (7.7)
ne S - BMicT coneii y mapi rpysTy, T/ra; d - cyxuii 3ammmok, %; d

- o6'emHa Maca (WIBHICTB IPYHTY), T/cM; M - pO3paxyHKOBHil miap
IPYHTY, CM.
Po3paxyHOK pOMUBHOI HOPMU BOJIH.
Po3paxyHOK HpoMHMBHOI HOPMHM BOAM AJISL PO3COJIEHHS MEpPTBOTO
mapy IpyHTy IpoBoAsTh 3a (hopmynoro B.P. BoioOyesa:

S
M =10000-a-1gS—",M3/ra (7.8)
q
ne: M - mpomuiBHa HOpMa Boau, M3/ra; a - KoedillleHT CoeBiagayi

IPYHTY; Sn— BMICT coJieil B MPOMHBHOMY IIapi IPYHTY IO HOYaTKy
npoMuBkH, %; S , ~ OTyCTHMHUIA 3aJIUIIOK CONICH ITCIIS IPOMHUBKH.

BucHoBku: 1. OnmcaTy NpUYUHHE YTBOPEHHS 3aCOJICHHX IPYHTIB. 2.
3a BETHYMHOIO CYXOTO 3alIUIIKy 3pOOWTH BHCHOBOK IIPO CTYHIiHB
3aCOJICHHS IPYHTY. 3. Big 9oro 3aJeKHUTh CTYITIHD 1 XapaKTep 3aCOJICHHS
IpyHTiB. 4. Po3poOuTH 3aX011 11040 PO3COJICHHS IPYHTIB.

KoHTponbHI 3anuTaHHs:

1.  IloHATTS TpO IPYHTOBHM PO3YMH 1 METOIH HOTO BU3HAUCHHS.

2. Sl BU3HAYAETHCS THII 1 CTYIIHB 3aCOJICHHS IPYHTIB?

3. PospaxyHok 3amaciB coselt y rpyHTi. [I[poMrBHa HOpMa BoaH.
JlaGopaTopHna podora Ne 9

9.1. BuznayeHns rymycy metoaom Tropina

Mera po0OOTH: BH3HAYATH BMICT TYMyCYy B TIPYHTI, OIIIHUTH
POIIOYICTh IPYHTY 32 BMICTOM B HBOMY T'YMYCY, PO3POOHMTH MOKJIHMBI
3aX0fH 1010 301TBLICHHS! B HLOMY TYMYCY.

[pyHTOBHIi TyMyC Biflirpac BaKJIUMBY pollb 5K y (POPMyBaHHI IPYHTY,
Tak i B Horo poaiovocti. Pi3HOMaHITHICTb TPYHTIB B MPUPOAL B 3HAYHIH
Mipi 3B'SI3aHa 3 BapIOBaHHAM CKJagy 1 BIACTUBOCTEH TyMYyCOBHX
pedoBuH. ['ymyc sBisie co0OI0 CKIamHUNA MUHAMIYHHUNA KOMILIEKC
creru(iuHUX OpraHiYHUX CIOJYK, SIKI YTBOPHJIMCH NPH PO3KIaal Ta
rymigikamii opraHiYHUX PelITOK B IPYHTI.
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Meton I'.B.TropiHa IpyHTY€TbCS Ha OKHUCIEHHI BYIJIELIO TYMYCy J0
CO, posuunom Oixpomary kamito (K,Cr,O;) y cipuaniii Kuciori,
HAJ[TAIIIOK SKOTO BIATHTPOBYIOTH clIITI0 Mopa.

Xix poboTtu
1.  HaBaxky rpyary B mexax 0.1-0.57 (B 3ameXHOCTI Bif BMICTY
TyMyCy) IiepeHecTH B KoyOy 1 mpuiaute 10 Mitr 6ixpomaTy Kairo.
2. BwmicT kon0M TOBUTRHO TPOKUISTHTHA Ha MimaHil OaHi, 5XB.

MICAS TOTO OXOJOAWTH, 3MWUTH CTiHKA KoinOm 1 umiiiky 10-20mi
JUCTUIIBOBAHOI BOJU.

3. Jomatum 3-5 xanens Qenondraneiny 1 BigrurpyBatu 0,2H
po3unHOM Mopa 10 mnepexomy 3abapBiieHHs Bix OpyaHO-Oyporo B
TEMHO-3EJICHUH KOJTIp.

4.  IlapanenbHO TPOBECTH KOHTPOJBHE (XOJIOCTE) THUTPYBAHHS B
Takii ke KoJbi, aje 3 MOPoJIOk0, sika He Mae TyMycy (TeMs3a).

5. Bwict rymycy (I') B mpouieHTax 00YHCIIOIOTH 32 (OPMYJIO0

- (@=b):0,001036:100 ©9.1)

c
e d - KUTbKICTh coii Mopa, 110 minnia Ha X0J0CTe TUTPYBAHHS, MIT;

b- xinexicte comi Mopa, mo WilUIa HA THTPYBAaHHSA HAJJIHIIKY
Oixpomary Kamito y mocuigi 3 rpyaToM, mi; 0,001036 - koedirtieHT
nepeBony B Tymyc 1 mMi coni Mopa; C - HaBaXkKa IpyHTY, T.

Jlst Toro 100 MPAaKTHYHO OI[IHUTH POIIOUICTh IPYHTY, BU3HAYAIOTH
3amacu rymycy 3a popmynoro: CA=AXdxh, m/2a 9.2)

ne 31" — 3amacu rymycy, 1/ra; I' — BMIiCT rymycy, %; d — WiIBHICTH
IPYHTY, 2/cM’; h — IOTYXHICTb IIapy IPYHTY, CM.

BucHoBku: 1. Jlati TOpiBHSUTBHY XapaKTEPUCTHKY TOCIIIKYBAaHOTO
TPYHTY 3 IHIIUMH THUIaMH TPYHTIB; 2. BCTaHOBUTH HOPMY OpraHIYHHX
n00puB; 3.OUiHUTH POAIOYICTH IPYHTY 32 BMiCTOM TyMYCY.

9.2. BusHauenns pyxomux ¢popm gocdopy i kamiito B rpyHTi
metonom Kipcanona
Mera poGotn: BuBumtr 1 omiEETH 3a0€3MEYCHICTH TPYHTY
JOOCTYIHUMH a7si pocnvH (ocdopom Ta kamiem. Pospaxysatu 3amac
MTO)KUBHUX €JIEMEHTIB B IPYHTI.
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Hpunanun merony Kipcanoga:

Meton KipcanoBa rpyHTyeThcsi Ha BuTicHeHHI pyxomux P i K 3
IpyHTYy 3a momnomoror 0,2H pozunny HCI, 3 HacTymHUM BU3HAYCHHSIM
dbochopy - (GOTOKOIOPUMETPHYHUM, KaTIIO - TOTYM'STHOMETPUIHHM
METOIOM.

Xin poboru
1.  HaBaxkky moBiTpsiHO-cyXoro IpyHTy 10r mepeHecTH B XiMidHY
wstmky MicTtkicTio 200 it i gommtu 50 mu 0,28 HCIL.
2. Bwmict musmkm 300BTaTH MPOTATOM | XBWJIWMHHU 1 3aJIHIIUTH
BIICTOIOBATHUCH 15 XBWINH.
3. Cycnensito BindinerpyBatu Kpi3b ¢inbTp. [lepmr kamamyTHi

nopuii QiapTpaTy BUIHTH.
4. B odinprparti BU3HauHIH BMICT hocdopy 1 Kajiro
Busnauenns dochopy

1. B3aru minetkoro 10 ma ¢ineTpary y MipHY K00y MicTkicTio 100
MI 1 gomutd 50 MII AMCTHIBOBAaHOI BOAW, 2 MJ MOJiOAEHOBOKHCIOTO
aMOHIIO, 5 Kpamemb pPO3YMHY XJIOPHUCTOTO OJIOBA 1 JOBECTH
JTMCTUIIHOBAHOIO BOJIOIO JI0 PUCKH, TIEPEMilIaTH.

2. Yepes 15 xBunuH npuctynutu a0 BuzHaueHHd Ha OEK ontuunoi
TYCTHHH 3a0apBICHUX PO3YHMHIB 3a JOMOMOTOI0 KaJliOpOBOYHOI KPHUBOI
BU3HAYUTH BMICT P,Os.

3. O6uucnuru BmicT P,Os B rpyHTI 32 popmynoro

P o, = a-V-100  yr/100r IPYHTY (9.3)
V1 7

ne a - smict P,O; mo kamibpoBouHomy rpadiky, mr y 100 v

034nHy; V - 3arajapHHUil 00'eM BHTSKKH, M, V. - 00'eM BHTSIKKH
1

B3SITOI 7Sl BU3HAUCHHS, MJI; H - HaBaxkka IpyHTy, I; 100 - xoedimieHt
niepeBoay Ha 100t rpyHTYy.

BucHoBku: 1. 3a pesynpTaramu po3paxyHKiB nabopaTopHoi pobotn
BCTAHOBHUTH 3a0€3MEUYCHICTh JOCTIIKYBAaHOTO TIPYHTY PYXOMHMH
dbopmamu P,Os ta K,O; 2. Po3paxyBatn 3amac MOXUBHUX €JIEMEHTIB B
IPYHTI 1 1aTH MOPIBHUIBHY XapaKTEPUCTHKY B PI3HUX TUMAX IPYHTIB.

KoHTponbHI 3anuTaHHs:

1. Ipuamun metoxy Kipcanosa.

2. IInaxu nomoBHEHHS 3aMaciB MOKMBHUX PEUYOBHH Y IPYHTI.

3. Ilpunumn MeToniB GOTO - Ta MOIYM THOMETPIi.
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