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MOXAPIBCBHKA Inna, KJIIIOUEBUY Muxaitno, BUT'EPA Cepriii. MeToanuHi
peKoMeHJanli aj1 OPOBEACHHS NPAKTUYHMX POOIT 3 HaBUYaJIbHOI JUCUUIUIIHU
«["pyHTO3HABCTBO 3 OCHOBAMU I'e0JIorii» cremianbHocTi H 1 « ArpoHOMIs», OCBITHBO-
npodeciitHoi nporpamu  «ArpoHomis» — Kuromup: JlepxkaBHMIl yHIBEpCUTET
«Kuromupceka nomitexsikay, 2025. — 40 c.

YIOpsAIHUKH:

MoxapiBcbka I[HHa AHaToNiiBHA, KaHAMAAT CUIbCHKOTOCIOJAPCHKUX HAYK,
JOLIEHT Kadeapu 370pOB’S MPUPOAM Ta SIKOCTI XapyoBHUX pecypciB, KuUToMHupchbka
MOJIITEXHIKA.

KitoueBnu Muxaitno MuxailioBuy, IOKTOp CUIbCHKOTOCHOJAPCHKUX HAyK,
npodecop Kapeapu 310poB’sl MPUPOIU Ta IKOCTI XapuoOBUX pecypciB, XKutoMmupcoka
MOJIITEXHIKA.

Burepa Cepriii MuxaiinoBuu, KaHAMJAT CUIBCBKOIOCIOIAPCHKUX HAYK, JOLEHT
kadeapu 370poB’s TPUPOAM Ta SKOCTI XapyoBHUX pecypciB, Kutomupcbka
HOJITEXHIKA.

BinnoBigansHUM 32 BUITYCK:

MoxapiBcbka IHHa AHaroniiBHa, KaHAUJAT CUIbCHKOTOCIIOJAPCHKUX HAaYK,
JOTIEHT Kadeapu 3I0pOB’S MPUPOJIMU Ta SKOCTI XapuyoBHX pecypciB, JKurtoMupchka
MOJIITEXHIKA.

Penensenr:

AnmaroBa OkcaHna MukosiaiBHa, KaHAUAAT O10JIOTIYHUX HAyK, AOIEHT Kadenpu
€KOJIOT1i Ta MPUPOI0OXOPOHHUX TEXHOJIOTIN

I'epacumuyk Onena JleonTiiBHa, 3aBiqyBad Kadeapu HAyK MPo 3eMITI0, KAaHAUIAT
MeJIaroriyHnX HAYK, JOLEHT

© Moxapiscbka [LA., 2025
© KimroueBuu M. M., 2025
© Burepa C.M., 2025
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MetoauuHi pekoMeHAallli JJisi BUKOHAHHS MPAKTUYHUX POOIT MNpPHU3HAYCHI JIA
O3HAMOMJICHHSI 3 METOJIUKOK 1 TEXHIKOIO TMPOBEJACHHS aHAIITUYHUX JOCIIIKEHb;
BUKOPUCTaHHSI PpE3yJIbTAaTIB aHajizy 3 METOI 00 €KTHUBHOI T€HETUYHOI 1 BUPOOHHUYOT
JIarHOCTUKUA TPYHTIB, PO3POOJICHHS 3aXOJiB MIABUILECHHS iXHbOI POJMIOYOCTI; 3aCBOEHHS
HAaBUYOK MOP(OJIOTTYHOTO aHaII3y IPYHTIB.

Ha yac BUKOHaHHS TNpPaKTUYHOI POOOTH 3 TPYHTO3HABCTBA 3 OCHOBAMH T'€OJIOTii
CTYJIEHTH 3000B’s3aHi:

1) 3HATHU METOJMKY MIATOTOBKHU IPYHTY 1O aHaJITUYHUX POOIT, MOCIIIOBHICTb
BUKOHAHHS HAaWMpOCTIIIMX aHali3iB, BMITH BUKOPUCTOBYBAaTH HEOOXIJHI PEaKTHUBH,
IPUHIUITA pOOOTH Ta00PaTOPHOTO 00 HAHHS Ta MPUIIAIIB;

2) MaTH TEOPETUYHI 3HAHHSI, 00 3aCTOCYBaTH pE3yJbTaTH aHAJTITHIHHX
JOCJIIJDKeHb JIJIS SIKICHOI OI[IHKM TPYHTIB, YMITH YUTAaTH ¥ TOSICHIOBATU aHAJITUYHI JaHi,
BU3HAUYATU MOTPEOyY IPYHTY Y MelliopaHTax (BarHi, TiIci), BMITH OMUCYBAaTH I'PYHTOB1 pO3pi3H
1 IpYHTOBHUH OKPHB KOHKPETHOT TEPUTOPIil, YNTATH IPYHTOBI KapTH.

HaBuuku, HaOyTl Ha MPaKTUYHUX 3aHATTSIX, BUKOPUCTOBYIOTHCS CTYJIEHTAMU IPHU
IPOXO/PKEHHI HABUAJbHUX 1 BUPOOHWYMX MPAKTUK, HANMCAHHI KYPCOBHUX, NMIUIOMHHX 1
MaricTepchbKuX pooiT.

MetoaudHi peKoOMeH1allii AJisi BAKOHAHHS MPaAKTUYHUX POOIT CKIaAeH] BIAMIOBIIHO 10
nporpamMu Kypcy «['pyHTO3HABCTBO 3 OCHOBAMHM I'€OJIOT1i» JUIsl CTYJIEHTIB  JIeHHOI  (opmu
HaBuanHsd OC «bakanaBp» 3a cremnianbHicTIO H 1 « ATpoHOMIS» OCBITHBO-TIpOdeciitHOT
mporpaMu « ATpOHOMIS».

[IpakTraHi poOOTH CTYAEHTH BHUKOHYIOTH 1HAWBIAyanbHO. OpHAaK 3a YMOBH
BUKOPHUCTAHHS METOMIB aHajizy, SKi NOTpeOyloTh 3HAYHUX 3aTpaT dYacy, Ta JJis
NPOAYKTUBHIIIOTO BUKOPUCTAHHS ayJUTOPHOTO Yacy B OKPEMHX BHUIIaJKaX JOMYCKAEThCS
poboTa rmomnapHo.

Jlo po6OTH JOMYyCKAETHCS CTYACHT, SIKUM 3a37a1eTib 03HAHOMIICHHH 3 XOJI0M poOOTH
Ta MpaBUJIaMH TEXHIKHA O€3MEKH ITi/1 Yac MpOBEICHHS poOIT y J1abopaTopii.

CryneHt, akuil 3 IEBHUX MPUYUH MPOMYCTUB 3aHATTA, MOBUHEH BiAMPAIIOBATH HOTO
IHAUBITYaabHO 117 KEPIBHUIITBOM BHKJIagada abo jabopaHTa. B iHIIOMY BUNAAKy HOro He
JIOITYCKAIOTh 10 BUKOHAHHS HACTYITHOI POOOTH.

3BITHICTh CTYACHTa 3a KOXXHY TMpPaKTUYHY pPOOOTY TMONSITaE Yy BiAMOBITHOMY
odOopMIICHHI Ta 3/1a4i-3aXHCTI pOOOTH BUKJIaJa4CBI.
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METO/IHKA BI/IEOPY IPYHTOBHUX 3PA3KIB
TA IIIITOTOBKA IPYHTY /1O AHAJII3Y
META POBOTMU: onanyBaTu METOAMKOIO BiTOOPY IPYHTOBHUX 3pa3KiB 1 MIATOTOBKH
IPYHTY JJisl TOAAJIBLIOTO aHaI3Yy.
[MPUJIAAN I MATEPIAJIN: 3pa3ok rpyHTy, (papdopoBa cTynka 3 NECTUKOM, CUTO 3
JiaMeTpoM OTBOpPIB 1 MM, MIJA0H, NAKET, apKYII Manepy, MIaTelb.

TEOPETUYHA MIAI'OTOBKA

Binbupanns npo6 rpynrtiB npoBoasth 3rigHo JACTY ISO 10381-1:2004 SxicTth
IpyHTy. BinOupanus npo6. Yactuna 1. HactaHoBu 1110710 CKJIaJaHHSI IPOrpaM BiIOMpaHHs
npo6, ACTY ISO 10381-2:2004 Sxicte rpyaTy. Binbupanus npo6. Yactuna 2. HactanoBu
3 MeTojiB Binbupanns npoo, JACTY ISO 10381-3:2004 Sxicts rpyHTy. Bigbupanus mpo0.
Yactuna 3. HactanoBu 3 O€3MeKw.

B ymoBax BUpOOHMIITBA MpU opraHizailii 00CTeKeHb MOIIB BUOIPKOBUM METOJIOM iX
po30MBaOTh Ha PiBHI JUISHKH IUIOMICI0 10 5 Ta. SIKMIO ToJie Mae SBHO BHPAKCHY
CTPOKATICTh(POAIOYICTD, peibed ), TUIONLY AUITHOK 3MEHIYIOTH 10 1-2 abo HaBiTh g0 0,5 ra.
VY Mexax oJiepKaHUX BHACHIIOK PO3MOAUTY MOJISI CYKYIMHOCTEH BiIOUPArOTh 1HAMBITyaIbHI
a6o 3Mimani 3pa3ku. [Ipu oOcrekeHH1 Oe3 3aIlIaHOBAaHOI CTATHCTUYHOT OOpOOKM JaHUX
KIIBKICTh 00CTEKEHB Ha IiToml 1-5 ra moBMHHA CTAaHOBUTH S, a Ha ot 50-100 ra — 10-30.

Jlnst oneprkaHHs P13UKO-XIMIYHOT XapaKTEPUCTUKH IPYHTIB, U1 YTOUHEHHS MTOJILOBOT
JIarHOCTUKH BiAOMPAIOTHh 1HAMBIAYaJIbHI 3pa3Ku IPYHTY. 3MillIaHi 3pa3Ku SBJISIOTH COOOIO
npoOy opHoro a6o mimopHoro mapy. CepenHro mpoOy BiaOHWparoTh 13 cyMimni 3pa3KiB
BIJIMOBIIHOTO TOPU30HTY a0o0 mapy (YaCTUHM TOPH30HTY), B3ATHX B IIECTH-BOCHBMU
IIPUKOIIKaX, KOXKHA 3 SKUX PO3TalllOBaHa HaBKOJIO OCHOBHOTO po3pi3y Ha BiacTaHi 10-15 m.
SKI110 OCHOBHUH PO3Pi3 HE 3aKIAJAETHCS, IPUKOTIKH PO3MIIIYIOTh IO KOJIY. 3MillIaH1 3pa3Ku
BUKOPHUCTOBYIOThH NIEPEBAKHO ISl BABYCHHS JUHAMIKU MMOKUBHUX PEUYOBUH.

[HnuBinyanpHI 3pa3ku OEpyTh 13 CEPENMHH KOXKHOTO TEHETHYHOTO TOPU30HTY B
HAWOUIBIII TUTIOBUX po3pi3ax abo 3 TOpU30HTIB. 3pa30K BIAOMPAIOTH JIOMATOI0 a00 HOXKEM.
Kparme 6patu 3pa3ku 3HU3Y BBEpX, 1HAKIIE MOXHA 3aCHUIIATH HIDKHIO YaCTUHY PO3pidy, a
CTIHKM 3a0pyJAHHTH MaTepiajJoM 13 BHIIE pPO3TAIIOBAaHUX TOPH3OHTIB. B3siTuii 3pazok
3aBepTalOTh y OOTOPTKOBHI MaIip 1 10AAI0Th /1Bl €TUKETKH: OAHY Pa30M 31 3pa3KoM, APYTY
330BHI Tij mmarat. Ha eTukeTkax BKa3ylOTh: Ha3By Opradizailii, sKa 3M1iCHIOE pOOOTY;
007acTh, pailoH, 3eMJIEKOPUCTYBAaHHS, JIe BiAiOpaHuii 3pa3ok; HOMEp po3pi3y 1 Ha3By IPYHTY;
TOPU30HT 1 TTMOMHY BimOOpy 3paska (1€ BKa3yIOTh TAKOXK Y JKypHAIl MOJBOBOTO OIHUCY
IPYHTY). 3pa30K MOBUHEH BaKUTHU OJIU3HKO OJHOTO KUIOTpamy.

3pa3ku BUCYIIYIOTh, TOOTO TOBOJSTH JIO MOBITPSHO-CYXOTO CTaHy. J{s BUCYyIITyBaHHS
3pa3Ky PO3CTUIIAIOTh HAa YUCTOMY marepi mapoM 1,0-1,5 cMm, BenuKi arperatu po3jiaMyroTh,
BUJTyYalOTh BEJIWKI BKIIOUEHHS, KOpPEHI. 3pa30K HAaKpHWBAIOTh MANepoM 1 TEepioaudHO
MEPEMINTYIOTh JIJIsl TPUCKOPECHHS BUCUXAHHS.
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JloBenneHuii 0 MOBITPSHO-CYXOTO CTaHY 3pa3oK IPYHTY B JaOOpPaTOPHUX YMOBax
po3tuparoTh y GapdopoBiil CTymIl, aje nepea UM TPOBOJIATh MOBTOPHUM JTOCKOHAIBHUI
B1J101p BKJIIOUE€Hb 1 HOBOYTBOpEHb. [10TIM 3pa30ok MpoCiO0Th KpPi3b CUTO 3 OTBOpaMu 1 mm.
[pyHT, AKHH 3aJIMIIAE€THCS HA CHTI, PO3TUPAIOTH B CTYILI Jaji IO MOBHOTO MOAPIOHEHHS
3pasKa.

Jist nesakux aHajiziB HEOOXiAHI 3pa3ku IPyHTY, skl Oyiud B3sATi B momi 0Oe3
NOMEpPEIHFOr0 BUCYIYBAaHHA (/J11 BU3HAUYEHHSI BOJIOTOCTI IPYHTY) 1 3pa3Ku MHOBITPSHO-
CyXoro IpyHTy 0€e3 nornepeaHboro noapiOHeHHs (JJ11 BU3HAUYECHHS CTPYKTYPH).

[pyHT, SKHI OTPUMYIOTBH IiCJIA MPOCIFOBAHHS, BUKOPUCTOBYIOTh ISl J1TAOOPAaTOPHHX
nochimkenb. [l yac BU3HAYEHHS KUIBKOCTI TYMYCY Y IPYHTI HPOBOJASITH JTIOCKOHAJIbHUMN
BiI0Ip OpraHiuHUX BKJIIOYEHb. [lIATOTOBIEHMI IS AOCHIIKEHb 3pa30K 3 ETUKETKOIO
KJIaAyTh y 0aHKY 3 MPUTEPTOIO0 MPoOKOI0 abo, B KpalHbOMY BUMAJKY, B ManepoBi MaKETH.
30epiratoTh 3pa3ku y creiaJbHoOMy, 100pe IPOBITPIOBAHOMY MPUMIIICHHI.

XIJI POBOTH

1. besnocepennbo B 10J11 BUOMPAIOTH MICIS JIJISl 3aKJIAJKA TPYHTOBUX PO3PIi3iB B
HE0OXiIH1i MOBTOPHOCTI. [ TMOMHA IPYHTOBOTO pO3pi3y CTaHOBUTH 1,5-2,0 M.

2. Binbip rpyHTOBHX 3pa3KkiB IMOYMHAIOTh 3 HIKHBOI YaCTHHU pO3PI3Y.
[ pyHTOBI 3pa3ku BinOUparoTh uepes KoxkHi 10 cM.

3. BimiObpanuii 3pa3ok 3 MEBHOTO IIapy IPYHTY PO3PIBHIOIOTH Ha mMmamepi y
dbopmi npsiMOKyTHHKA. BUOMparoTh 13 3pa3ka BKIOUYEHHS.

4, Po3nindroTe IPpYHT HAa YOTHPH OJHAKOBI YAaCTHHH TI0 JllarOHAJISIM 34
JIOTIOMOT OO JIIHINKH.

5. BinOuparoTe Bix 3pa3ka JaBI TPOTHICKHI YacTUHU (1Ba TPOTHUIICIKHUX

TPUKYTHHKA), TEPEMINIYIOTh TPYHT 1 3HOBY HaJarOTh Womy ¢opmy mnpsmokyTHuka. Lli
omeparlii MpoAOBXYIOTh 0 THUX ITip, TOKA Ha Tamnepi He 3aMImuThes Omu3bko 0,5-1,0 kr
IPYHTY.

6. BiniOpanuit 3pa3ok TIpyHTYy MOMIIIAIOTh B TMAaKeT 3 ETHKETKOI0, HasKIN
BKa3ylOTh: HOMEp 3pa3ka, Micie BimOopy 3pa3ka, Moje CIBO3MIHU, KYIbTYPY, pelbed
MICIIEBOCTI, Iap IPYHTY, AaTy BimOopy. Bci 3amucu eTMKeTKu AyONIOIOTH Y MOJIHOBOMY

KypHaTI.

1. B nabopatopii BiniOpani 3pa3ku IPYHTY TOBOASTH JI0 MOBITPSIHO-CYXOTO CTaHy,
JUTSL 9OTO TPYHT PO3CTEISIOTh Ha CTeNa)axX Yu Ha MiJI031 1 3aIumarmTh Ha 1-3 1o0w.

8. BiniOpanwuii 3pa3ok IpyHTy pO3IUISAIOTh HA JIBI YACTUHU — OJIHA 30€PIra€ThCs B

HE PO3TEPTOMY CTaHi, IHIITY PO3THPAIOTH Y MOPIEISTHOBIN CTYIIII 1 MPOCIIOIOTH KPi3h CUTO 3
niamMeTpoM OTBOpiB 1 MM. SKIO HACUTI 3aMUMIMTHCS TPYHT, TO HOTO CIiJ MOAPIOHUTH
JI0JTATKOBO 1 3HOBY MPOCIATH.
KOHTPOJIBHI IMTAHHSA
1. Sk 3anexuTh KUIBKICTh B1IOOPY 3pa3KiB BiJl MO JOCIIIHOL JUISTHKU?
2. Sk TOTyeThCS cepemHs mpobda IPYHTY NJisl BU3SHAUYCHHS CTPYKTYPH?
3. Sk TOTyeThCs 3pa3oK IPYHTY JUIsl BA3HAYEHHS BOJIOTOCTI?
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SIK TOTYIOTh IPYHT JJI MOJANBIIOTO aHami3y?

JlaliTe BUSHAYEHHS HAyKU PO IPYHT.

JlaliTe BUSHAYEHHS IPYHTY.

[Ilo Ha3uBa€eThCA IPYHTOBUM Mpodiiem?

SIK rOTy€eThCs 3pa30K IPYHTY JUJIsl BUBHAUYEHHS BMICTY TyMycCy?
Oxapakrepusyiite (hakTOpU IPYHTOYTBOPEHHSL.

10 [cTopist pO3BUTKY IPYHTO3HABCTBA.

©CooNo O~

IMPAKTUYHA POBOTA 2

BUBYEHHA MOP®OJIONTYHUX O3HAK IPYHTY
META POBOTU: o3naiiomutch 3 MOP(HOJOriUHMMU O3HAKAMHU TIPYHTIB 1 iX
T€HEeTUYHUX TOPU3OHTIB.
[MPUJIAAN I MATEPIAJIU: rpyHTOB1 MOHOJITH, 3pa3Ku IPYHTIB.

TEOPETUYHA MIAI'OTOBKA

BynoBa rpyHTy — Ii¢ TeBHA 3MiHA y BEPTUKAJILHOMY HANpPSIMKy HOTO ImapiB abo
TeHEeTUYHUX TOPU3OHTIB.

I'pynToBHii npodiab — 1e NeBHe BepTHKAIbHE YEPIyBaHHS T€HETUYHHMX FOPH30HTIB
y MEKax IpyHTOBOTO TiJa.

Jlo rosioBHUX MOP(}OIOTIYHUX O3HAK IPYHTY BITHOCITH: CTPYKTYpPY, 3a0apBlICHHS,
HNOTYXHICTb IPYHTY 1 HOTO OKpEMHUX TOPU3OHTIB, CKIaJACHHS, HOBOYTBOPEHHS 1 BKIIOUEHHS.

CTpyKTypa IpyHTY — IIe¢ B3a€EMHE PO3MIIICHHS B IPYHTOBOMY TIIl CTPYKTYpPHHUX
BIJIOKpEMJICHB (arperaTiB) BU3HaueHOI (pOopMH Ta pO3MIpiB.

3a0apBjieHHs1 IPYHTY — II¢ HaWOUIbII MOMITHa MOp(OJIOriYHa O3HAKA, CYTTEBUM
MOKA3HUK HAJIEKHOCTI IPYHTY /0 TOTO YH IHIIOTO THUITY, 110 BU3HAYAETHCS KOJIHOPOM THUX
PEYOBHH, 3 IKMX BiH CKJIQIAETHCS, 2 TAKOXK I'PAHYJIOMETPUIHUM CKJIAJIOM, (PI3UIHUM CTAaHOM
1 CTyTlIeHEM 3BOJIOYKCHHS.

[ToTy>XHICTh IPYHTY 1 HOTO OKPEMHX TOPU30HTIB — II€ BEPTUKAJIbHA TPUBAIICTH, TOOTO
TOBIIMHA TPYHTY 200 MOT0 Tr€HETUYHUX TOPU3OHTIB JI0 HE3MIHEHOI IPYHTOYTBOPIOIOYNMHU
MpOIIeCaMHi MaTePUHCHKOI MTOPOIH.

CkiajleHHsl — II¢ 30BHIIIHE BUPAXCHHS IIUTBHOCTI Ta MOPHUCTOCTI IPYHTY. BoHO
3aJIeKUTh BiJl TPAHYJIOMETPUYHOTO CKIIATy, CTPYKTYpH, a TaKOX MISUIBHOCTI TPYHTOBOI
¢dayH# 1 pO3BUTKY KOPEHEBHUX CUCTEM POCITHUH.

HoBoyTBOpeHHSs1 — 1€ HArPOMAHKEHHS PEYOBHH PI3HOI (hOPMH 1 XIMIYHOTO CKIIATy,
K1 GOPMYIOTHCS 1 BIAKIAAAIOTHCSA B TOPU30HTAX TPYHTY B MPOIEC] IPYHTOYTBOPECHHS.

BkJiroueHHs1 — 11e CTOpOHHI Tijia B pod il IPYHTY, IPUCYTHICTH SIKUX HE MOB’ s3aHa 3
MPOIIECOM TPYHTOYTBOPEHHS.

BynoBy rpyHTy 3 i1oro Mop(}oJ0riuHMMHU 03HaAKaMH BUBYAIOTh 0€3MOCEPEIHBO B MOJ1
a0o0 B 1abopaTopii Ha TPYHTOBUX MOHOJIITaX 3 HEMOPYIIEHO OY0BOIO.

[Tin gac BUBUYEHHS TPYHTIB BHHHKA€E MOTpeOa YMOBHOTO TMO3HAYEHHS TEHETHYHUX
ropu3oHTiB. B YkpaiHi reHeTHYH1 TOPU30HTH MMO3HAYAIOTHCS 1HJEKCaMU, 3alPOIIOHOBAHUMU
akanemikoM CoxonoBcbkum O.H.:
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H, — nicoBa miactunka abo aepuuHa B Cremy; H — rymycoBo-akyMyJsaTUBHUMN

TOPU30HT;

E — mig3onuctuii ropus3oHT; | — UTtoBiadIbHUN TOPU3OHT;

H. — rymycoBo-emoBianbHuil ropu3oHT; H, — rymycoBo-niepexiguuii ropuzont; Phy —
TOPU30HT I'YMYCOBHX MTOTOKIB;

Ph — nmxHil nepexinuuii ropu3oHT; T — TOpd’ SHUN TOPUBOHT;

PKC — conboBUIl TOPU30HT;

P — rpyHTOyTBOpIOIOYA MaTepUHCHKa 1TOpoAaa; [ — miacTunaroya nopoja.

KoxHOMy IpyHTOBOMY THITYy BIACTUBE CBOE CIIOJIYYEHHS T€HETUYHUX TOPU30HTIB.

X1 POBOTH

1. [loainuTH IPYHTOBUN MOHOJIT HA TEHETUYH1 TOPU3OHTH.
2. Tlo3HauynTH T€HETUYHI TOPU3OHTH BIATIOBITHUMHU 1HACKCAMU, JaTH IM Ha3BH.
3. 3aMipsITH TOTYXHICTh KOXHOTO T€HETHYHOTO TOPU3OHTY 1 OMHCATH iX 3a

MOP(OJIOTTIHUMU

HIUTbHICTh, HOBOYTBOPEHHS 1 BKIIFOUECHHS).
4. Ha ocHOBI OJLTy HAa TOPU30HTH Ta iX OMKCY JAaTU Ha3BY IPYHTY.

Hanpuxnan:

10
20
30
40
50

60

70
80

90
100

Puc. 2.1.

o3HaKaMH (KOJip, TpaHYJIOMETPUYHUN CKJIaJ, CTPYKTYypa,

H ['yMycoBHiI TOPHU3OHT, TEMHO-CipUl, Maiike
(0-40 cM) dopHHEl,  TyXKU#,  OHIyBaTO-3€PHUCTO-
rPyAOYKYBATHUH, BAKKOCYTJIMHKOBUH,

nepexiji MoCTyImOBUMA

Hp BepxHiii mepeximHUA TOPHU30HT, TEMHO-
(50-60 cm) cipuii, NHIYBaTO-3€PHHUCTO-TPYAOUYKYBATHH,
YIIUTbHCHAH
Ph Hioxuiin nepexiTHun

TOPHU30HT,

(70-90 cM) rymMmycoBaHHMIA, 3epHUCTO-TOPIXyBaTHIH

Px(gl) TemHo-0Oypwui, YaCTKOBO

OTJIECHUM

(>90cM)  TYMyCOBaHWII JICIIOBIA, KApOOHATHUI

[Tpodins YOPHO3EMY MIBJICHHOT'O

BaXXKOCYIJIMHKOBOI'O Ha JIECax

KOHTPOJIBHI IMTAHHA

1. 1o Ha3uBarOTh OYJI0BOIO IPYHTY?

2. lllo Ha3WMBaIOTH CTPYKTYPOIO TPYHTY?

3. SIki o3HaKM HaJIe)KATh 10 MOP(OJIOTIIHUX O3HAK IPYHTY?
4. 1o Ha3UBaIOTh NOTYXHICTIO IPYHTY 1 HOTO OKPEMUX TOPU3OHTIB?

MaJIOTYMYCHOT'O
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5. 1o Ha3uBarOTh CKIAACHHSAM IPYHTY?

6. Illo Ha3uBaIOTh HOBOYTBOPEHHSM IPYHTY?

/. 1llo Ha3KMBaIOTh BKIIOUEHHSAM IPYHTY?

8. 1lo po3yMitoTh il POAIOYICTIO IPYHTY?

9. SIxi mopoau Ha3WBaIOTh IPYHTOYTBOPIOIOUUMH 200 MAaTEPUHCHKUMU ?

10. IlepepaxyiiTe OCHOBHI IPYHTOYTBOPIOIOUl TMOPOJHU, SIKI 3YyCTPI4aIOThCS
Ha TepuTopii YKpaiHu.

11. Ha3BiTh 1 0XapakTepu3yuTe GakTopu IPyHTOYTBOPEHHS.

12. lxumu 1HAEKCaMH MO3HAYAIOTh TCHETUYHI TOPU30HTU IPYHTIB B YKpaiHi?

IMPAKTUYHA POBOTA 3

BU3HAYEHHS T'PAHYJIOMETPHYHOI' O CKJIAJY IPYHTY
HOJIBOBUM METO/IOM
META POBOTMU: HaBuuTHCh BU3HAYATH MEXAHIYHUU CKJIaJ I'PYHTY B IMOJBOBHUX yMOBAaxX
[MPUJIAAN I MATEPIAJIU: rpyHTOBI 3pa3ku 3 pi3HUM MEXaHIUHUM CKJIAJ0M

TEOPETUYHA IIJATIOTOBKA

Teepna ¢aza IpyHTY CKIAJAETHCS i3 YAaCTOYOK Pi3HOI BEMUYHMHH, SKi MAIOTh HA3BY
MEXaHIYHUX eJEMEHTIB. BlacTMBOCTI MeXaHIUHMX EJIEMEHTIB IyXe 3aliekaTh BIT 1X
po3Mipy. bim3bki 3a po3MipoM 4YacTUHKU 00’ €IHYIOTh y ¢pakiito. Take rpymyBaHHS
HA3WBAETHCA KiIacuiKalli€ro TpaHyJIOMETPUYHUX eIeMeHTIB (Tad. 3.1).

[cHyrOTh AeKkiTbka KiIacH(iKamifHUX CXeM, 3a SKUMH TPYINyIOTh OKpeMi
JaCTOYKH IPYHTY, TMpOTe 3arajlbHOBH3HAaHOW € Kkiacudikamis H.A.KaunHcbkoro.
Yacroukn po3mipoM TmoHaxm 1 MM Ha3WBaKOTh ckeremom TIPYyHTY, a 10 1 MM —
opibnozemom. J1o ¢izuunoco nicky BITHOCATH CyMY BCiX 4acTo4ok po3mipom 1-0,01 mm, a
gactouku MeHie 0,01 Mmm —no gizuunoi enunu.

Tabmumsa 3.1
Kxnacudikaris rpyatoBux dpakiiii (3a Kaunackum H.A.)

Ne i/m ®dpaxirist 9acToK JliameTp 4acToK, MM
1. Kaminns O1b1Ie 1
2. ITicok kpyIHwMiA 1,0-0,5
3. ITicok cepenHiii 0,5-0,25
4, [Ticox Minkuit 0,25-0,05
5. [T xpymHUH 0,05-0,01
6. [Tun cepenniit 0,01 - 0,005
7. [T MuTkui 0,005 - 0,001
8. Myn rpyOuii 0,001 — 0,0005
Q. My TOHKHA 0,0005 - 0,0001
10. Konoinu mennre 0,0001

['panynomeTpuuHuil ckiaj IPYHTIB - BIAHOCHUN BMICT Yy IPyHTI (pakxiiii
MEXaHIYHUX €JIEMEHTIB, BHUpaxkeHuil y %. B ocHoBy kiacudikamii IpyHTIB 3a
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IPaHYJIOMETPUYHUM CKJIQJIOM TOKJIQJ€HO CHIBBIAHOMIECHHS (I3UYHOTO TICKY 1
¢13uuHO1 TMHU. € JBOYJIEHHA 1 TpUWIEHHA Kiacu(ikalis IPYHTIB 3a TPaHyJIOMETPUYHUM
ckiagoM. Halimockonarnimoro B Hatl yac € kinacudikamis H.A. Kaunncekoro (tadm. 3.2).

Taonuis 3.2
I'paHyIOMETpUYHMIA CKJIA]] TPYHTIB

Hasga Bwmict ¢i3uunoi riauuu, % Bwmict ¢izuynoro micky, %
IPYHTY 3a [pyHTH
I'PAHYJI0~ | qin300MCTO | CTEMOBOIO | COJOHIN Ta | MiI30JIUCTO | CTEOBOTO | COJIOHI Ta
METPUI™ | o Tumy THTTY CWJIBHO- | TO THITY THITY CHJIBHO-
HUM IPYHTO- IPYHTO- | COJOHIIIO- | IPYHTO- IPYHTO- | COJIOHIIO-
CKIAOM | yrpopeHHst | yTBOPEHHS BaTi YTBOPEHHS | YTBOPEHHS Bari
Hicor 0-5 0-5 0-5 100-95 | 100-95 | 10095
Ty XKHi
theok 5 45 | 510 | 5-10 | 95-90 | 95-90 | 95-90
3B’ SI3HUH
Cyricok 10-20 10-20 10-15 90 - 80 90 - 80 90 - 85
CyrmHok | 5q a9 | 29_30 | 15-20 | 80-70 | 80-70 | 85-80
JIeTKUi
CYrmmOK | a0 g | 30_45 | 20-30 | 70-60 | 70-55 | 80—70
cepeHii
CYrmmok |40 50 | 4560 | 30-40 | 60-50 | 55-40 | 70—60
BAYKKHIA
[ mana 50-65 | 60-75 | 40-50 | 50-35 | 40-25 | 60-50
JerKa
Tmawa =\ 6p g9 | 75_85 | 50-65 | 35-20 | 25-15 | 50-35
cepeHs
E;i;lz buteie 80 | Butpme 85 | buiemie 65 | Meunme 20 | Menmie 15 | Menmre 35

B monkoBuX yMoBax i B abopaTopii rpaHyJIOMETPHYHHAN CKJIaJ] TPYHTY MPUOTU3HO
BHU3HAYAIOTh 32 30BHINIHIMH O3HAKAMHU Ta HA JOTHK.

CKJIaz.

I'panynomeTpuunnii

CKJIaL

IPYHTY

X1 POBOTH
Cyxnii MeTOJl BU3HAYECHHSA IPAHYJIOMETPUYHOI0 CKJIAAy IPYHTY.
['pynouky rpyHTY pO3AaBIOIOTH HA JOJIOHI 1 BTUPAIOTh MajiblieM Yy IKipy. 3a Omopom

1 CIIBBIIHOIIICHHSIM MIIIMHOK Ta IITMHUCTUX YaCTUHOK BUCHOBYIOTh MPO TPAHYJIOMETPUUHHI

BHU3HA4YaIOThb

3a

BIIUYTTSIMU

npu

PO3THUPAHH1,CTAHOM CYXOT'O IPYHTY, 3@ KUIbKICTIO MICKY CIIIyI0OUYUM YUHOM (Ta6:1.3.3)
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Taonuis 3.3

O3HaKyU TPaHyJIOMETPUYHOTO CKIIAJy IPYHTY IIPU CYXOMY METOJ1 BU3SHAUYEHHS

I'panynomerpuuHunii Cran cyxoro 3paska BinuyTtd npu po3TupaHHi
CKJIaJ CYXOro 3pa3ka
ITicox Cunyuuii CkitajaeTbCst Malke 3 MICKY
CvIticok Arperatu cna0ki, JIETKO [TepeBaxae micok, piOHI
y PO3/1aBIIIOIOTHCS YACTKH SIK JIOMIIIOK

Jlerkuiut CyrimHOK

Arperatu pyuHyOTHCS 3
HEBEJINKUM 3YCUIUISIM

[lepeBaxkae micoK,
riauHucTUX Y4acTok 20 — 30%

CepenHiii CyTJIMHOK

Arperatu pyiHYHOTbCS
BaXKO, popMa ix KyTacra

['MUHUCTUX YaCTOK 1 MICKY
MOPIBHY

Baxxuit cyrimmHok

ArperaTu 1IiJIbHI, KyTacTi

[Ticky Maii>ke HEMaE,
NepeBaXKaOTh IITMHUCTI
YACTKHU

I'miaa

ArperaTu ayxe MUIbHI,

Tonka oHOpIiTHA Maca,

05.02/2/201.00.1/b/OK 12-

KyTacTi

MICOK BIJCYTHIM

Moxpuii MeTO BUSHAYCHHS IPAHYJIOMETPUYHOI0 CKJIAAY IPYHTY.
HeBenuky KUTBKICTB TPYHTY 3BOJIOXKYIOTH JO TICTOMOMIOHOTO CTaHy (CTYIiHB
3BOJIOXKCHHS 3pa3ka BU3HAYAIOTH 3a JIOTIOMOTOI0 KOHyca BacuiibeBa), po3KOUyIOTh Ha

JIOJIOHI1 Y MIHYP AlaMeTpoM 2-3 MM 1 3ropTaroTh ITHYP Y KUIbIIE JA1aMETPOM OJIM3bKO
2 cM (3BUYATHO HABKOJIO MajbLIs).

Puc. 3.1. Busnauenus
IPaHyJIOMETPUYHOTO
CKJIaJly TPYHTY B TOJI1

[Micox (1) -mim uac cCKadyBaHHS IIHYp HE
YTBOPIOETHCS; KYJIbKA, SIK MPABUJIO, HE CKAUy€EThCS;

Cymicok (2) — mig dYac CcKadyBaHHS
YTBOPIOETHCS CIUTIONMIEHUN THYP, AlaMETPOM OUIbIIe
3 MM, abo0 X 3a4aTKU THYPA;

Jlerkuii cyrmuHOK (3)-mmig Yac CKadyyBaHHS
YTBOPIOETHCS IITHYP, aJi€ Bipa3y K pPO3MaNaeThCs Ha
KOPOTKI HETHYYKI IIWTIHAPUKH;

Cepenniii cyrnmuHOk (5) —Iig 4yac cKadyyBaHHS
mHYp GopMyeThes m00pe, aje Mia Jac 3TWHAHHS B
KUIbLIE pO3JIAMYEThHCS;

Baxkuii cyrnuHok (5) —Miag 4Yac CcKadyyBaHHS
mHYp GOpMy€EThCs 10OPE, JTETKO 3THHAETHCS B KIJIBIIE,
ale 3BepXy Ja€ IIMapuHH.
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KOHTPOJIBHI IMTAHHSA

[Ilo Ha3uBalOTh IPaHYJIOMETPUYHUMU €IEMEHTAMU IPYHTY?
[Ilo Ha3uBaOTh GpakIli€ro YaCTOK IPYHTY?
Ha sxi ¢pakuii 3a Kaunnckum H.A. moaunsoTh 4acTKU IpyHTY?
[I{o Ha3uBaOTH (G1I3UYHOIO TTUHOIO?
SIki yacTKu Ha3UBaIOTh (PI3UYHUM MICKOM?
Ha sixi BUiM nOAUISAIOTE TPYHTH 32 MEXaHIYHUM CKJIaZioM?
SIK BU3HAUUTHU IPaHYJIOMETPUYHUI CKJIaJ IPYHTY B MOJI1 32 CYXUM METOA0M?
SIK BU3HAUUTHU I'PaHYJIOMETPUYHUICKIIA] IPYHTY B MOJI1 38 MOKPUM METOA0M?
BriuB rpanynoMeTpUYHOro CKIJIaly Ha arpOHOMIYHI BIACTUBOCTI IPYHTY.

10 BrnuB rpaHynoMeTpuYHOroCKiIaay Ha MOBITPSIHI, TEIUIOBI Ta BOJHO-(I3MYHI
BJIACTHBOCTI IPYHTY.

CoNoOk~ONE

IMMPAKTUYHA POBOTA 4

BH3HAYEHHA CTPYKTYPHOI'O CKJIAJY IPYHTY 34 METOJIOM
CABUHOBA M.I.
META POBOTH: HaBuuTHCh BHU3HAYaTU CTPYKTYPHUM CKJIaJ Ta CTYIIHb
BOJOTPUBKOCTI arperaTiB IpyHTY
IMPUIIAAN I MATEPIAJIU: wa6ip cut 3 aiamerpom otBopiB 10;7;5;3;2;1;0,5 1 0,25
MM, aJIFOMiIHIEBI YaIllKHd, TEXHOMETPUYHI Tepe3n, OaKk 3 BOJOK, JITPOBHM ITUIIHID,
TOAUHHUKOBE CKJIO, BOJSHA OaHs.

TEOPETUYHA INIAI'OTOBKA

[Tix cmpyxkmyporo TpyHTYy pO3yMIIOTh CYKYITHICTb OKPEMOCTEH, a00 arperaris, pi3HUX
3a po3Mmipamu, (POpMOI0, MIIHICTIO Ta 3B'A3HICTIO. CTPYKTypHE BIJOKPEMIICHHS — arperar
CKJIQJIa€ThC 3 TIEPBHHHUX YaCTHMHOK (MEXaHIYHMX €JIeMEHTiB), abo Mikpoarperaris,
3'€THaHUX MK COOO0I0 BHACTIAOK KOAryJISIIii KOJIOiiB, CKJICIOBAHHS, 37TUIIAHHS.

3/1aTHICTh TPYHTY PO3MANaTUCS HA CTPYKTYPHI OKPEMOCTi, ab0 arperatu, Ha3uBarOTh
HOro cmpykmypHicmio.

[pyHTOBY CTPYKTYpPY 3a PO3MipaMH arperaris MOIISIOTh TaK:

- opunysama (arperatu >10 mm);

- Makpocmpykmypaa0o rpyaKyBaTo-3epaucta (arperatu 10-0,25 mm);

- mikpocmpykmypa (arperatu <0,25 mm).

L{iHHUMH B arpOHOMIYHOMY BiHOIIEHHI € arperatu po3mipom Big 0,25 MM 10 10 mm.
Haii6inpmr miHEHMME € arperaTd po3mipoM Bim 1 MM mo 5 mMM. YUum Oinbiie B TPyHTI
CTPYKTYPHHX OKPEMOCTEH IIUX PO3MIpiB, TUM Kpallla CTPYKTypa IPYyHTY.

Bucoke arpoHoMiuHEe 3HaYEHHS MAlOTh Ti arperaTtH, siKi He PO3MHUBAIOTHCS i €0
BoAM. SIKmio arperaTd HE PO3MHUBAIOTHCA IIiJ] €0 BOJAW, TO BOHH Ha3WBAIOTHCS
BOJOTPUBKHMH, a CTPYKTypa IPYHTY — BOAOTPUBKOIO. OCHOBHUMU (haKTOpaMu YTBOPEHHS
BOJIOTPUBKOI CTPYKTYpPHU IPYHTY € BHCOKHU BMICT T'YMYCY, JOCTAaTHS KUIBKICTh YBIOpaHUX
OCHOB KaJIBbI[II0 Ta Mar"iro, BUCOKUH BMICT KOJIOIJIIB.



MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-23.12-
JKHuTOMHpCEKA JEPKABHUM YHIBEPCUTET «KUTOMHUPCHKA MMOJITEXHIKA» 05.02/2/201.00.1/b/OK 12-
HoiTexmiKa Cucrema ynpasJjinns sikictio Bignosinae JCTY ISO 9001:2015 2025
Exsemnnsap Ne 1 Apx 40/13

OMLiHKY CTPYKTYPHOTO CTaHy IPYHTY BU3HAUYaIOTh 3a JOMOMOTor0 Tadnuil 4.1.

Tabmums 4.1
Or1iHKa CTPYKTYPHOTO CTaHy IPYHTY
Bwmicrt arperartis 0,25-10 mm, % O11iHKa CTPYKTYpPHOTO
CyX€e IIPOCIIOBaHHS MOKpE ITPOCIFOBAaHHS CTaHy IPYHTY

>80 >70 Bigmiaawmii
80 — 60 70 —55 JoOpwii
60 — 40 55-40 3a10BUIBHUM
40 - 20 40 - 20 He3anoBuipHuit

<20 <20 [Toranuii

XIJI POBOTH
Cyxe npociroBaHHsI

1. I3 3pa3ka IpyHTy, JIOBEJACHOTO B jJabopaTopii JO MOBITPSHO-CYXOr'o CTaHy,
0epyTh cepenHIo Mpoldy 10 2,5 Kr (MiHIMaIbHO AomycTuMa HaBaxka (0,5 Kr).

2. BulOupaioTs 3 IpyHTY BC1 BKJIFOUEHHS.

3. TlpociroroTh TPyHT Kpi3b KOJIOHKY cuT3 oTBopamMu 10 mMm; 7 Mm; 5 MM; 3 MMm;
2 mm; 1 mMm; 0,5 mMm; 0,25 mmHeBenukuMH TopiisiMa.HaGip cuT mMoOBUHEH Matu
OIAAOHHUK i1 30upanHs ¢Ppakmii < 0,25 MM 1 KpUIIKYy JUis 3amoOiraHHs
PO3MOPOIIEHOT0 IPYHTY IIPH MPOCIOBAHHI.

4, ArperaTy 3 CUT MEPEHOCATHh B OKpEMi aTFOMIHIEB1 YAIIKH 1 3BaXKYIOTh KOXKHY
dpaxiriro Ha Tepesax.

5. OOuHCIIOIOTh BMICT y TPYHTI arperariB ¢pakiiii pi3HOro JiaMeTpy ¥y
BiZICOTKax 3a ¢opmyimoro: X=(mjz/my) x100,

e M; — Maca arperariB MeBHOrO po3Mipy, I'; My — Maca IPYHTY, B3ATOrO IS
npocitoBanHs, T; 100 — koedimieHT A1 TIEPEBOAY Y BIICOTKH.

Bwmict dpakmii < 0,25 MM BU3HAUaOTh 3a PI3HHUIICIO MDK B3STOIO JIJIS aHATI3Y
HABaXXKOIO TPYHTY 1 cyMor0 ¢paxitiii > 0,25 M.

6. dopma 3amucy pe3yiabTaTiB BU3HAYCHHS BMICTY arperaris:

Pozmip Cyma

dpaxiii, 0,5- bpakiiii

- >10 [ 10-7 | 7-5 | 53 | 3-2 | 2-1 |1-05 0.25 <0,25 0.25-10
MM

Maca

paxuii,

r

Bwmict

(hpaki,

%

3a TaHUMU CYyXOTr0 MPOCIFOBAHHS OOUUCIIOIOTh KOSPIIIEHT CTPYKTYpPHOCTI K
K=4,
B
neA —cyma makpoarperatiB po3mipom Big 0,25 mo 10 mMm, %; B —cyma arperatiB <




MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-23.12-
JKHuTOMHpCEKA JEPKABHUM YHIBEPCUTET «KUTOMHUPCHKA MMOJITEXHIKA» 05.02/2/201.00.1/b/OK 12-
HoiTexmiKa Cucrema ynpasJjinns sikictio Bignosinae JCTY ISO 9001:2015 2025
Exsemnnsap Ne 1 Apx 40/14
0,25 Mm.

Moxkpe npociroBaHHsI

1. HaBaxky rpynry 50 r cki1aaioTh 13 BIACIIHUX CTPYKTYPHUX (Ppakiiii. 3 KOKHOT
¢dpaxuii BiABaXXYIOTh HA TEXHOXIMIYHUX Tepe3ax KUIbKICTh CTPYKTYPHUX OKpeMocTel (B I),
PiBHY MOJIOBUHI IPOLIEHTHOI'O BMICTY JJaHOI (PpaKIlii B IPYHTI.

2.  Opaxuiro menme 0,25 MM He BKITIOYAIOTh B CEPEHIO MPOOY

3. Torytors HaOip 3 5-Tu cut 3 orBOpamu miamerpom 3;2;1;0,5 1 0,25 MM 1
BCTAHOBIIIOIOTH 1X B 0aK 3 BOJIOIO.

4. HaBaxKy IPYHTY BUCHUIIAIOTh B JIITPOBUH IWIIHAP HACUYYIOTh BOJIOTOIO, SKY
NPWIMBAIOTH TIO CTIHKAM IUWIIHAPY.

5. 3BOJIOKEHHUU TPYHT 3aauIIaroTh Ha 10 XBHIJIMH TICJIS YOTO IWITIHJAP JTOJTHBAIOTH
BOJIOIO JIOBEPXY 1 3aKpUBAIOTh TOJAWHHUKOBHUM CKIIOM; HAXWJSIOTH 10 TOPH3OHTATBHOTO
TIOJIO’KCHHSI 1 CTaBJIATh BEPTHKAIBHO.

6. Komu moBITpsS BHAANEHO UWIIHAP 3aKPUBAIOTh MPOOKOI 1 IIBUIKO
NIEPEBEPTAIOTh BBEPX JTHOM. TpHMarOTh BTAKOMY TOJIOKCHHI ITOKM OCHOBHA Maca arperarTiB
He ymajae BHU3. [lOTiM HUIIHADP MEpeBepTAOTh i YEKAIOTh KOJU I'PYHT JOCSATHE aAHA. Tak
noBTOPIOIOTH 10 pasis.

7. Tlpu ocTaHHBOMY MEPEBOPOTI 3ATHILIAIOTH HWIIHAP AOBEPXY THOM, MEPEHOCSIThH
JIOHA0OPY CHT 1 3aHYPIOIOTH B BOJY HaJ BepXHIM cuTOM. [1i1 BOOIO BITKpHUBAIOThH MPOOKY
IUJTIHpPA 1 HE BIIPUBAIOYN HOTO BiJl BOJIM TUTABHUM PYXOM PO3IMOLISIOTE TPYHT IO TOBEPXHI
BEPXHBOT'O CUTA.

8.  Uepes xBWIMHY, KOJH Bci arperat Ouibiie 0,25 MM BIaayTh Ha CUTO IWJIHIP
3aKPUBAIOTh MPOOKOIO ITi/T BOJIOI0, BUMMAIOTH 13 BOAM 1 3aJIUIIAIOTh.

9.  Jlam rpyHT IpOCIIOIOTH ITiJT BOJIOIO TAKUM YMHOM: HAOIp CUT MiAiHMarOTh Y BOJII
1 IIBUJIKUM PYXOM OITyCKalOTh BHU3. B IIbOMY MTOJIO’KEHH1 TPUMAOTh JIBi-TPH CEKYH]IH, TIOTIM
MIOCTYIIOBO ITi/IIIMar0Th BBEPX 1 IIBUJIKO OIYCKalOTh BHU3. Tak moBTOpror0Th 10 pasis.

10.  ArperaTu, sKi 3aJUIIMINCh HA CHUTaxX, 3MHUBAIOTh B YaIllKH 1 BUCYIIYIOTh Ha
BOJISTHIN OaHi 10 IOBITPSHO-CYXOT0 CTaHy, a MOTIM 3BaXKYIOTh.

11. Maca dpakmiii, TOMHOXKEHa Ha JBa, Ja€ NPOLCHTHUH BMICT BOJAOTPHUBKHUX
arperaTiB Toro 4m i"moro po3mipy.[lpomnent arperartiB menme 0,25 MM BHU3HA4YaIOTh
BimHIMaHHSM 13 100 cymu mpoOIEHTIB OTpUMaHUX (hpaKIriil.

12.  3a pe3ynpTaTaMu  arperaTHOTO  aHali3y BHPAXOBYIOTh  KOE(IIIEHT
CTPYKTYPHOCTI, SIKHI 3HAXOAMUTHCS SIK BIAHOIIEHHS KUTbKOCTI arperaTiB Big 0,25 1o 10 mm
(%) mo cymapnoro BMmicty arperatiB mentie 0,25 1 6inbimne 10 mm (%).

KOHTPOJIBHI INTAHHSA
JlaiiTe BU3HAYCHHS CTPYKTYp1 IPYHTY.
JlaiiTe XapakTEpPUCTUKY MaKpO- 1 MIKpoarperaris.
Sk BU3HA4YalOTh arperaTHUM CKJIaj IPYHTY MPU CYXOMY MPOCIIOBAHHI?
Sk BU3HAUYalOTh arperaTHUM CKJIaj IPYHTY PU MOKPOMY IIPOCIFOBaHH1?
Ska cTpyKTypa IPYHTY BBAXKAETHCSI arPOHOMIYHO I[IHHOIO?
Ska cTpyKTypa IPyHTY Ha3UBAETHCSA BOJOTPUBKOIO?
Sk po3paxoByeTbcst KOEDIIEHT CTPYKTYPHOCTI IPYHTY?
Uu BCsi BOJOTPUBKA CTPYKTYpa € arpOHOMIYHO I[IHHOIO?

Nk~ wWN R
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BU3HAYEHHA BMICTY PYXOMHUX ®OPM ®OC®OPY B I'PYHTI
META POBOTMU: 3acBoiTi METOMKY BU3HAUYCHHS BMICTY pyxoMux (GopMm dochopy B
IPYHTI.
MMPUIIAIN 1T MATEPIAJIN: ¢oToenekTpoKoJIOpuMeTp, 3pa3ku IPYHTY, Tepe3H,
KoJ10U, GUTBTPH, MUTIMETPOBUI MAIIP.
PEAKTHUBU: 0,5 H. po3yuH OLTOBOi KHUCJIOTH, 3a0apBIIOIOYUN pPEaKTUB s
BU3HAauUeHHs Qocdopy, peaktuB b, BUXinHui 3pa3koBUid po3UMH 71l BUSHAUYECHHS Qocdopy.

TEOPETUYHA HNIAI'OTOBKA

Cnonyku dochopy Bunmydarotb 13 rpyHTy 0,5 H. pozunnom CH3COOH mpu
CHIBBIIHOIIEHH] TPyHTY 1 po3uuHy 1:25 3 HacTymHuM BuU3HaueHHsAM ¢docdopy Ha
(b OTOETEKTPOKOIOPUMETPI

XIJI POBOTH

Busnauenns pyxomux croiyk ¢hochopy B rpyHTi 3a MeToioM YnpkoBa B Moaudikarii

I[MIHAO (MeTon pekOMeHOBaHUM JIsl BU3HAY€HHS (pochopy B HEKApOOHATHUX I'PYHTAX).
IIpuroryBaHHs BUTSZKKH

1. 4 r rpyHTY 3BaXUTH 3 MOXUOKO He MeH K 0,1 11 3amutu 100 M 0,5 H. po3uuny
CH3COOH

2. Po3unH 300BTYIOTh IPOTIATOM | ToA Ha pOTaTOpi 1 3aJMIIAIOTH BiACTOIOBAaTHCS 18-
20 ron.

3. Ha npyruii neHs cycrnieH3ito 300BTYIOTh Bil pyKH 1 QLIBTPYIOTb.

BU3HAYEHHSA ®OCDPOPY

1. ¥V mipny xonby na 100 mn BigbuparoTs 10 mu ¢insTpary, npuinBaioTh 90 M
3a0apBIIOI0Y0TO PeakTuBy b 1 100pe mepeMinyroTh.

2. UYepez 10 xB mMOYMHAIOTh BHU3HAYATH ONTHYHY TYyCTUHY pPO3YHHY Ha
(OTOETEKTPOKOIOPUMETPI TPU YEPBOHOMY CBITIIODUIHTP1 MPOTH 3pa3KOBOTO PO3UUHY 1.

3. Iicnst mboro 3a I0MOMOTo0 KaniopyBaabHOTO rpadika BU3HAYAIOTh BMICT pochopy
B IPYHTI.

4. Ins moOynoBu KaniOpyBaJIbHOTO Tpadika CIOYaTKy TOTYIOTh IIKATY 3pa3KOBHUX
PO3YHHIB.

5.V nes'sth MipHuX K010 Ha 500 MJI BHOCSTH TaKy KUTbKICTh BUXITHOTO 3Pa3KOBOTO
po3uuny KH 2,POg .

Howmep 3pa3koBoro po3unny: 123456789;

O6'em BuximHoro po3unHy (ocdary xamito, ma: 04 10 15 20 30 40 50 60;

Bwmict P205 8 100 M1 po3unny, mr: 0 0,01 0,02 0,03 0,04 0,06 0,08 0,10 0,12;

Bwmict dhocdopy, mo Binmoinae mimirpamam P20s #a 1000 r rpyraty: 0 20 50 75 100
150 200 250 300.

6. Po3unnu B konbax moBoaaTh a0 pucku 0,5 H. pozunnom CH3COOH 1 moOpe
MEePEMILIYIOTh.

7. 3 k0HOi kKonOu BiAOUparoTh o 10 M1 po3unny y 9 mipHux konbax Ha 100 mi i
n06aBst0Th Mo 90 M1 3a0apBIOI0YOr0 peakTuBy b.
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8. OnTUYHYy T'YCTHHY 3pa3KOBOTO PO3YMHY BU3HAYAIOTh AHAJIOTIYHO BHU3HAYECHHIO
I'YCTUHU JOCIIKYBAHOT'O PO3UHHY.

9. 3Haruu ONTUYHY T'YCTHUHY 3pa3KOBUX pO34MHIB 1 BMicT B HUX (ochopy (P20s),
OynyoTh KamiOpyBaibHUU Tpadik Ha MUIIMETPOBOMY Tarepi, 3a JIOMOMOTOK SIKOTO
BU3HAYAIOTh BMICT ochOopy B IPYHTI.

10. Bwmict ¢dochopy (P20s), B minmirpamax Ha 1000 r rpyHTy, OOYMCIIOIOTH 3a
dbopmymoro

P,0O, = a x100
m

1e a - KuibkicTh P20s, 3HaliieHa 3a kaniOpyBajJbHUM IpadikoM, MT;

T - pO3paxyHKOBa Maca IPYyHTY, T.

Ha oci abcuuc kpim konmentpamii ¢pochopy (Mr P»Os) MOXHa BIAKJIACTH BMICT
dbochopy B mimirpamax P,Os na 1000 r rpyHTY 3riHO 3 TAOJMIICIO 1 BAKOHATH PO3PAXYHKH
3a JIONOMOT o0 Tpadika.

IMMPAKTUYHA POBOTA 6

BUH3HAYEHHA BMICTY OBMIHHOI' O KAJIIIO B I'PYHTI
META POBOTMU: 3acBoiTH METOIMKY BU3HAUYCHHS BMICTY OOMIHHOTO KaJjit0 B IPYHTI.
I[MPUIIAIN I MATEPIAJIN: nonymeHneBuit poToMeTp, 3pa3ku IPyHTY, Tepe3H, KOJIOH,
bUIETPHU, MUTIMETPOBUM Marip.
PEAKTHWBMU: Buxiguuii 3pa3koBuil pO3YMH ISl BU3HAUCHHS KaJilo.

XIJI POBOTHU
BU3HAYEHHS KAJIIIO

Kaumiit Bu3HauaroTh 6€3mocepeHiM BBEICHHSM SK JIOCTKYBAaHOTO, TaK 1 3pa3KOBUX
PO3YHHIB Yy IMOJIYM's] TTIOJTYyMEHEBOT'O (POTOMETpA.

1. JInst mpuroTyBaHHS MIKATU 3pa3KOBUX PO3UMHIB OEpyTh BiciM MipHUX KOJIO Ha 250
MJI 1 100aBIISIIOTh TaKy KUIBKICTh BUXigHOro po3unny KCL:

Howmep 3paskoBoro po3uuny: 1; 2; 3; 4; 5; 6; 7; 8;

O6'em Buxignoro pozunny KCL, 1 mu: 0; 0,5; 1; 2; 4; 8; 12; 16;

Bwmict K20 B 250 M po3unny, mr: 0; 0,25; 0,5; 1; 2; 4; 6; 8;

Bwmict karito, mo Bigmosigae mirirpamam K>O na 1000 r rpynaTy: 0; 25; 50; 100; 200;
400; 600; 800.

2. Po3unnu y koxHIN K001 10BOAATH 70 00'emy 250 M 0,5 H. posunaom CH3COOH.

3. 3a mKamorw 3pa3KoBUX PO3UYMHIB 3IMCHIOIOTH KaJdiOpyBaHHS TOJYMEHEBOTO
dotomerpa.

4. BCTaHOBIIOIOTH MOJIYyMEHEBHI (JOTOMETP HA HYJb 32 3pa3KOBUM PO3UUHOM 1.

5. Iicns kaniOpyBaHHs npuiiaay OyAyrOTh KaniopyBaibHUM rpadik HA MUTIMETPOBOMY
rarnepi, 3a I0MOMOT 010 SIKOTO 004YMCTI0I0Th BMICT Kautiio (K20) B rpyHTI.

6. Bumict kaunito (K20), B mutirpamax Ha 1000 r rpyHTY, 00UKCITIOIOTH 32 (hOPMYJIOHO:

K>0 = a x vx1000
m x1000
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ne a - kuibkicTh K 20, 3HaligeHa 3a kanOpyBalbHUM rpagikoM, Mr/J;

V - 06'eM puIbTpaTy, MII;

1000 - nns nmepepaxyHKy;

1000 - nns nepepaxyHky kuibkocTi mitirpam K>O Ha 1 M po3uuny;

T - Maca HaBa)XKH IPYHTY, T

Ha oci abcruc kpim koHneHTparii kanio (Mr K 20) MoxHa BiiKIagaTH BMICT KaJIilo B
mutirpamax KoO na 1000 r rpyHTy 3rigHO 3 AaHUMH TaOJIMII 1 BUKOHATH PO3PAaXyHKHU 3a
nomnoMororo rpadika.

KOHTPOJIBHI 3AIIMTAHHSA
1. Sxuii 3aransHull BMICT 1 opMu Gpocopy B IpyHTI?
2. Skuii 3aranbHUi BMICT 1 (pOpMU Kajlito B IpyHTI?
3. SIx moB’s13aHMIA BMICT KaJlilO 3 TPAHYJIOMETPUYHUM CKIIAJOM IPYHTY?

IMPAKTUYHA POBOTA 7

BU3HAYEHHA HEOBXI/THOCTI ITIJIZKUBJIEHHA A30TOM,
BCTAHOBJIEHHA HOPM A30THHUX /IOBPUB JUUIA ITIJI’KUBJIEHHA
META POBOTMU: kopuctyrounces npuinagoM OIl-2 HaBYUTHCH BU3HAYATH MOTPEOy
M1PKUBIICHHS 230TOM.
I[MPUIIAAN 1 MATEPIAJIN: npunax OII-2 a6o nmabGopartopis arpoHoMa, HOXHII,
CEpEeJiHI 3pa3Ku POCIUH 03UMOT MIIICHHUII].

X1 POBOTH

1. Ha momi Bimibpartu cepeiHi 3pa3ku pociauH o3umoi nmeHuili (70-100 pocaun).

2. 3 BinmibpaHux pocivH GOPMYIOTh cepeHil 3pa3ok 13 20 BiAiOpaHUX POCIHH.

3. bputBoto abo ckaibIenaeM Ha IPEAMETHOMY CKJIi BUPI3alOTh INIACTUHKY cTebsa 5
MM y (asi: KyiieHHsl - 0e3mocepeJHh0 HaJl BY3JIOM KYIIIEHHS;, TPYyOKyBaHHS, KOJOCIHHSA,
[BITIHHS - 0€3MOCEPETHBO B MEPIIOMY, IPYTOMY 1 TPETHOMY MIKBY3JISX.

4. Po3micTuTH iX Ha TPEIMETHOMY CKeNbIll 1 JA00aBUTH TO | Kparii po3uuHy
nudeHIaMiny.

5. 3a IHTEHCHUBHICTIO 3a0apBJICHHS, II0 YTBOPIOETHCS, 3a JTOMOMOTOK KOJHOPOBOI
1IKaJy B 0anax BUSHAYUTHU NMOTPEOY POCIUHU a30TOM.

6. TakuM YMHOM aHAJI3YIOTh BC1 POCIMHU CEPEHBOI TPOOH.

7. OnmepaHi JaHi 3amucaTH B 30IIMT 1 po3paxyBaTh CepelHid Oanm s TUISTHKH.
(ITpukmaz: 13 20 TunoBux pociauH 10 3pi3iB ogepkanu 1 6ai, 7 3piziB - 2 6amu, 3 3pizu — 3
6amm. Cepenniit 6an 3a6e3nedeHocTi a30ToM ctaHoBuTh: (10 x 1+7x2+3x3):20=1,6.)

8. BuzHauntu HEOOXiHY 03y a30Ty Ta 3pOOUTH BUCHOBOK PO 3a0€3MEUEHHS POCITHH
azorom (Tadu. 1).
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Tabmuus 7. 1
Cepeoniit 6an nona /o3a azomy, ko/2a Da3za po3eumky
POCIIURU
HIDKYE 3 ,5 - HE HiI[)KI/IBJ'H-OBaTI/I,

OCKUIbKHU MPH LILOMY
OJIEp>KAaTH CUIIbHY
NIISHUII0 HEMOXKIJIUBO

3,5-4,5 30 kr/ra daza

KOJIOCIHHA-IBITIHHSI

4,6-5,5 30 kr/ra ¢daza KOJOCIHHS -
LBITIHHS 200 HAJIUBY
3epHa

nepesBuinye 5,5 - M1>KUBJICHHS HE
nOTpeOYIOTh

KOHTPOJIBHI 3AIIUTAHHSI
1. SIx Bu3HauaeThcs MOTpeda B a30THUX MDKUBJICHHAX 1 03U JOOPHUB ISl OACp)KaHHSI
CUJIBHOTO 3€pHA IMIIICHMIT]?
2. CTpoKHY BHECEHHS a30THUX JIOOPUB 11T 03UMY IIIICHHITIO.
3. Slkumu noOpuBamMu, KpiM a30THUX, MPOBOJISATD ITIPKUBJICHHS 03UMUX ?

ITPAKTUYHA POBOTA 8

BU3HAYEHHA INIJIBHOCTI IPYHTY, I''F'POCKOIITYHOI TA
I10J1IbOBOI BOJIOTOCTI IPYHTY
META POBOTH: HaBYMTHCH BHU3HAYATH IIUIBHICTh IPYHTY, TIIPOCKOMNIYHY 1
MOJILOBY BOJIOTY IPYHTY
IMPUJIAJIN I MATEPIAJIMA: mnpunan Kaumnckoro H.A., cymmibHa mada,
AIOMIHI€BUI OIOKC, €KCUKATOP, AaHAIITUYHI T€PE3H, CUTO 3 JIlaMEeTPOM OTBOPIB 1 MM.

TEOPETUYHA MIAI'OTOBKA

IlisbHicTIO O0y10BH I'PYHTY (00’ €MHOIO MacOI0) Ha3MBAETHCS Maca OJIMHULIL 00’ €My
a0COJIOTHO CYXOTO TPYHTY, B3STOTO B MPUPOJHOMY (HemopymieHomy) ctani. I[i1bHICT
OyZIOBH TPYHTY XapaKTEpH3ye B3a€MHE PO3MIIICHHS YaCTHHOK 1 arperaTiB. Benmwumna ii
3aJIeKUTh BiJl MIHEPAJOTIYHOTO 1 TPaHYJIOMETPUYHOTO CKJIAAy TPYHTY, BMICTYy B HBOMY
OpPTraHiYHUX PEUYOBUH, CTPYKTYPHOTO CKJIIy.

Mexi KOTUBaHb IIUTBHOCTI OyI0BH IPYHTY JOCHUTH MIUPOKI. [[7151 MiHepaTbHUX IPYHTIB
BoHu craHoBuATh 0,9-1,8 r/cm®, a mna opramiunux — 0,15-0,40 r/cm®. PisHi resetnusi
TOPU30HTH TaKOXk MalOTh HEOJHAKOBY HIUIBHICTb. {151 OUIBIIOCTI CUTBCHKOTOCTIONAPCHKUX
KYJITYp ONTUMAJIbHA IiILHICTS IPYHTY cTaHOBUTH 1,0-1,3 r/cm®.

linbHiCTs OYyIOBM TIPYHTY — BaXKJMBAa YMOBA BHCOKOI MPOJIYKTUBHOCTI
CUTBCHKOTOCIIOAAPCHKUX KYJIBTYpP. Bil IUTBHOCTI 3aJi€3KaTh BOJHUN, TOBITPSHUMN 1 TETLIOBUM
pexuM, 010JIOTTYHI BIACTUBOCTI IPYHTIB.

Bennuuna, sika XapakTepu3ye BMICT BOJIOTH B IPYHTY B JaHW MOMEHT HA3WBA€ETHCS
BOJIOTICTIO IPYHTY.
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JUist OUIBIIOCTI aHai31B B J1a00OpaTopii TPyHT MPOCYUIYIOTh 0 MOBITPSHO- CYyXOTO
cTaHy. Takuil TpPyHT 3aBXKIU MICTUTh [JE€AKy KUIbKICTh BOJOTH, $Ka Ha3UBAETHCS
rirpocKoONnivHoI0.

Haii61b11y KUIBKICTh MIPOCKOIIYHOT BOJIOTH TPYHT MICTUTh MIPU MOBHOMY HACHYEHI
MOBITPS BOASHOIO Mapoto. L5 KibKICTh TMIrpOCKOMIUHOT BOJIOTH HA3UBAETHCA MAaKCUMAJIbHOIO
TIrPOCKOMIYHOIO BOJIOTICTIO.

Tabnuus 8.1
O1iHKa IPYHTY 32 HIUIBHICTIO
I{inbHicTE IpyHTY, T/CM® SIkicHa o1liHKa
<1 ['pynr Hanro myxkuil abo MICTUTh
0arato OpraHiyHoi pe4YOBUHU
1,0-11 [Tyxxuii rpyHT
1,2 VYurinbHeHui rpyHT
1,3-1,4 CuUnpHO YIIUTBHEHUM TPYHT
1,4-1,6 [TigopHi TOPU3OHTH IPYHTY
1,6-1,8 CuinbHO VIIUTbHEHI UTIOB1aJIbH1
TOPU30HTH
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BuzHayeHHs IIBHOCTI IPYHTY

1. [I{inbHICTH IPYHTY BU3HAYAIOTH METOJIOM LMIIHAPIB 32 JOMOMOTOI0 IPUIIay
Kaunnckoro H.A. Jlns BinOupaHHs 3pa3kiB KOMAIOTh IPYHTOBUHN PO3Pi3.

2. Ha minroroBneHy piBHY OBEPXHIO IPYHTY CTaBIISATh CIPSIMOBYBAY i B HbOTO
BCTABJISIOTH IUJITH/IP.

3. 3a J0MOMOTOI0 yIapHUKA HIIHP 3aHYPIOIOTh B TPYHT, TaK 1100 HOro BIHIA
OyiM Ha pIBHI 3 TOBEPXHEIO IPYHTY.

4. 3amoBHEH1 IPYHTOM LMJIHAPHU MIAPI3aI0Th HOXKEM 3 HAJJIMIIKOM IPYHTY B
HUXKHIA YaCTHUHI 1 BUWMAIOTb.

5. ButuparoTe Bifi NPWIKILIIOTO TPYHTY, MEPEBEPTAIOTH 1 TOCTPUM HOKEM
3pI3YIOTh 3alBUIA TPYHT Ha PiBHI 3 BIHISIMU LUIIHApPA.

6. ['pynT mnepenocsTe 0e3 BTpaT 3 IWIHAPIB y BEIUKI OIOKCH 1 UIUIHBHO
3aKpuBaTh Kpuimkamu. OIHOYACHO BiAOMPAIOTh HA BAXKKH IPYHTY Ha BOJOTICTH Y
MaJti OIOKCH.

7. B mabopatopii 6r0KcH 3 BiIIOpaHUMU 3pa3KaMH 3BaXKyIOTh 3 TouHicTiO 10 0,01
I' 1 BeJIMKI 3BUIBHATH BiJ TPYHTY, a Majll JJid BU3HAYCHHS BOJIOTOCTI CTaBJSATH Ha
BUCYIIIYBaHHSI.

8. O6’emuy macy rpynty (d) Bu3HauarTh 3a (HOpMyII0I0:

d=P/V,tlcm®,

ne P — maca abCoIOTHO CYyXOTo IPYHTY B IWJIIHIPI, T
V — 06’ €M 3pa3ka IpyHTY,cM®

00’ em 3paska rpyHTy B minapi (V) po3paxoByroTh 3a (HOpMyII0i0:

V = zx12 xh, cm®,

7ie X% — oA pikyduoi YaCTUHYU LWITIHPA, CM?;
h — BucoTa uTiHIpa, CM.

Macy abcoJIFOTHO CYXOro IpyHTY B IHUTIHIPI (P) po3paxoBYIOTh 3a (hOPMYJIO0:

P =(Bx100) /(100 + X), r,

neB — maca cuporo rpyHTy B IWUTIHIIPI, T;
X — BoJoricTh IpyHTY, %.

Bu3zHaueHHs rirpocKomivHoiI BOJIOrOCTi

1. B3siTu CKIISIHUM cTakaHYMK 200 OFOKC 1 MPOCYIIUTH WOTO JI0 MOCTIHHOT MacH B
cymibHIN madi npu temnepatypi 100 — 105°C.

2. OxonomxkytoTh e 0rokc B ekcukatopi 3 CaCly 1 3BaKyIOTh Ha aHATITHYHUX
Tepesax.

3. ITomimaroTh B 11el OIOKC 5 T TOBITPSHO-CYXOTO IPYHTY, MPOCISTHOTO KPi3b CUTO
3 1laMEeTPOM OTBOPIB 1 MM.

4. I'pyHT B OrOKC1 (KpHUILKY BIJKPUTH) CYIIUTH B CYHIWJIBHINA madi mpoTsaromM 5
TOJIMH, TICJS YOTO MOro 3aKpUBaIOTh KPUIIKOIO, OXOJO0/KYIOTh B ekcukaTopi 3 CaCls
1 3BaXKYIOTb.

5. [loTiM mpocymIytoTh 3HOBY MPOTATOM 2 TOJWH.
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6. Skmo maca ctakaHurka abo OroKca MICHs IPYroro CyIIiHHS 3aIUIIA€Thes 03
3MiH, TO MPOCYIIYBaHHS 3aKIHYYIOTh. [lomycTuMe po3X0KEHHS 10 Maci He TOBUHHO
nepesuiysaru 0,003 r.

7. I'irpockoniuny Bojory W (B %) BU3Ha4at0Th 32 POPMYIIOIO:

W =100xa / s,
JIe a — Maca BOJH, 1110 BUNIapyBajach, T;
6 —Maca Cyxoro IpyHTy, T
BusHa4yeHHs 10JbOBOI BOJIOTOCTI

1. B noni npoOu st BU3HAYEHHS! BOJIOIOCT1 IPYHTY BIIOMPAIOTh CIELIaJbHUM
OypoM. 3pa3ku BiIOMpPaIOTh Bl OKPEMUX TOPU3OHTIB IPYHTY.

2. AmoMiHIEBUH OIOKC 3BaXKYIOTh Ha TEXHOXIMIYHUX Tepe3ax 3 TouHicTio 10 0,01
I, 3aMIOBHIOIOTH HA 1/3 4acTHHY IPYHTOM, 3aKPUBAIOTH KPHUILIKOIO 1 3HOBY 3BaXKYIOTb.

3. IloTiM cTaBnsATh y cymuibHy mady npu temmepatypi 100-105°C 1 cymats 1o
NOCTIMHOT MacH.

4. Tlicnsg npocyuryBaHHS 3aKPUTHI OIOKC 3BaXKyIOTh.

5. ITonbOBY BOJIOTICTh IPYHTY PO3PaX0OBYIOThH 32 (POPMYJIOLO:

W =100xa / s,
1ie @ — Maca BOJH, 1110 BUIIapyBajiach, T;
6 — Maca CyXoro IpyHTy, T

KOHTPOJIBHI IIMTAHHSI
[Ilo Ha3WBaIOTH MIUIBHICTIO TPYHTY?
Bix yoro 3anexuth MUIbHICTE IPYHTY?
Ak kiacudikyrOTh IPYHTH 3a IIUIBHICTIO?
Sk BU3HA4YaIOTh MIUTBHICTh IPYHTY?
[I{o Ha3UBAETHCS BOJIOTICTIO TPYHTY?
Ska BoJioTa HA3UBAETHCS TIIPOCKOINYHOI0?
SIx BU3HAYAIOTH MOJIBOBY BOJOTICTh IPYHTY?
SIx BU3HAYAIOTh TIrPOCKOIIYHY BOJOTICTh IPYHTY?
SIxi 6yBaroTh BUIU BOJIOTH B IPYHTi?
10 BkaxiTe mpuiioMu peryntoBaHHs 3aralbHUX (I3UYHUX BIACTUBOCTEH TPYHTY?

©CoNOORWNE

INPAKTUYHA POBOTA 9

BH3HAYEHHA HIIVIBHOCTI TBEPJJOI ®A3H ITIKHOMETPHYHHM
METO/JOM TA IIIIIAPYBATOCTI IPYHTY

META POBOTH: HaBUMTUCh BU3HAYATHU MIUIBHICTH TBEpAO1 (ha3u 1 MIMapyBaTICTh

IPpYHTY.
IMPUIIAAN I MATEPIAJIU: konba na 250 mn, nikHomeTp Ha 100 mi, TepMomerp,
aHAJITUYHI TEPE3U, CKIISIHUN CTaKaHUYUK, €JICKTPUYHA IUIUTKA, QUIBTPYBAJIbHUMN MaMip.
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TEOPETUYHA HIAI'OTOBKA

IlinbHicTh TBEpAOI a3y IPYHTY — 1€ BIAHOLIEHHS Macu HOro TBepAoi pazu A0 MacH
BoaM B ToMy k 00’ emi npu t4° C. BoHa 3a1€XHUTh BiJl MiHEpaNOri4HOTO CKIamy, BMICTy B
HbOMY OPraHIYHOI PEUOBUHU 1 XapaKTEPU3Y€E CEPEAHIO (IMTOMY MacCy) IMIUIbHICTh IPYHTOBUX
gacTUHOK. [IlinbHICTE TBepmoi (a3u 3yMOBIIOETBCS BHUJIOM MIHEpaiB, OPraHIYHHUX
KOMIIOHEHTIB Ta iX KUIBKICTIO, 1[0 ii ckimanawoTh. LLnbHICTH TBepaoi (a3u BepxHIX
TOPU30HTIB KOJIMBAEThCA B Mexkax 2,40-2,50, a B Topposux rpynrax — 1,4-1,8 r/em®,

Mik MEXaHIYHMMH €JIEMEHTaMH 1 arperaTtaMu B IPYHTI € NMPOMDKKUA — TOPH.

Cymapnuii 06’eM nop B IPYHT1 B OJJMHULIL 00’ €My Ha3UBAETHCS MMOPUCTICTIO.

Kaunnckuii H.A. mpomnoHye Taky OLiHKY MOPUCTOCTI IPYHTIB (Tabuuis 1).

Tabmumsa 9.1.
O1iHKa MOPUCTOCTI IPYHTIB
3arajgbHa MOPUCTICTH, %0 XapaKkTepUCTUKA IPYHTY
> 70 HapnuiikoBa nmopucricth
55-65 BingMiHHa MOPUCTICTH
50-55 3a10BUIbHA TTOPUCTICTD
<50 He3anoBinbHa OPUCTICTH
40-25 Jly>xe HU3bKa TOPUCTICTh

[TopucTicTh aeparlii — I1e YacTHHA 3arajibHOT IOPUCTOCTI IPYHTY, SIKa 3alIOBHEHA
noBiTpsiM. BoHa TOpiBHIOE Pi3HOCTI MIXK 00’ €MOM 3arajbHO1 MIOPUCTOCTI 1 00’ €MOM BOJIH,
sIKa MICTUTBCSI B TPYHTI B MOMEHT BU3HAUYCHHS IITTapyBaTOCTI.

[TopucTicTh aeparlii po3paxoByIOTh Ha OCHOBI JIaHUX 3arajibHO1 IOPHUCTOCTI, BOJIOTOCTI1
Ta MIUTBHOCTI IPYHTY 1 BUPA)KAIOTh B MPOIEHTAX 10 BIIHOIIEHHIO 0 00’ €MY IPYHTY.

X1 POBOTH

BuzHaueHHs WIbHOCTI TBepAOl pa3u IPYHTY

1. B kon0y HanmuBarTh 011 250 M TUCTHIIBOBAHOT BOJIU, KUIT ATATH ITB-4acy JUIs
BUJAJICHHS 3 Hel PO3YMHEHOTO TOBITPS 1 OXOJOKYIOTH JO KIMHATHOT
TEMIIEPaTypH.

2. bepyrs mikmomerp Ha 100 M, HamMBaIOTh B HBHOTO JO IO3HAYKH BOJY,
BUMIPIOIOTh TEMIIEPATYPY 1 3BAXKYIOTh HA aHATITHYHUX TEPE3ax.

3. I3 cepennboro 3pa3ka IpyHTY 3BaXYIOTh y CKISSHHIA cTakaHduK 10 T mMOBITPSHO-
CyXOro IPYHTY.

4. I3 3Ba)KE€HOTO MKHOMETPA BINBAIOTH OUIBIIE 2 00’ €My BOJIH 1 3aCUTIAIOTH B HHOTO
HaBaXKy rpyHTy. CTakaHUUK, B IKOMY 3HAXOJIUBCS TPYHT, 3HOBY 3BaXKYIOTH 1 32
PI3HUICIO MIXK CTAKAaHYMKOM 3 IPYHTOM 1 MOPOKHIM CTAKAaHYMKOM 3HAXOJSATh
Macy IPYHTY, B3STOTO JIJIsl BU3HAYEHHSI IIUIBHOCTI TBEPAOI Pazu.

5. I'pynt 1 Boay B nmikHOMeTpl KU’ ATATH 30 XB. JUIsl BUAQICHHS MOBITPS, JOJAAI0YN
JTUCTUIILOBAaHY BOJY MO Mipl BUKUIIAHHS /10 ITOJIOBUHU HOTO 00’ €My.
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[Ticass KUI’STIHHSA MIKHOMETP OXOJOMKYIOTh JO KIMHAaTHOI TeMIlepaTypu 1
JOJIMBAIOTh ~ KUII'STYEHY OXOJIO)KEHY BOAY JO TO3HA4YKH, BHUTHPAIOTh
(GUIBTpyBaJbHUM MaNepoM 1 3BaXKylOTh Ha aHaMITUYHHUX Tepesax. llorpidHo
CIIJIKYBaTH, 100 TeMmIlepaTypa MIKHOMETpa 3 BOJOIO 1 IPYHTOM Ta MOYaTKOBA
TEMIepaTypa NiKHOMETpa 3 BOAO0 OyJIH OJHAKOBUMHU.
HlinpHICTH TBEPAOI (ha3u IPYHTY BU3HAYAIOTH 32 (POPMYIIOIO:
d=A/((B+A)-C),

ne d — minbHICTH TBEpOT (a3 IPYHTY, I/cMS;
A — HaBaXkKa CyXOro IpyHTY, T;

A =100xa / (100+W);
a — HaBaXKKa MOBITPSIHO-CYXOI'0 IPYHTY, T;
W — rirpockorniuHa BoJIOTiCTh, %0;
B — maca mikHomeTpa 3 BOJI010, T;
C — Maca miKHOMETpa 3 BOJIOIO Ta IPYHTOM, T.

Bu3zHa4yeHHs 3arajibHOI IINAPYBATOCTi IPYHTY
3arajibHy IINApyBaTICTh IPYHTY MOXHa pPO3paxyBaTH HAOCHOBI IIUIBHOCTI

TBep01 a3y 1 NIUTLHOCTI IPYHTY 3a (OPMYJIOHO:

P;s..= (1 —d/dy) X100,
ne P, — 3araipHa mmapyBaricTh, %,
dy — mineHicTs TBEPOT (azu rpyHTY, T/CM3,;
d—mineHicTB IpyHTY, I/eM®,
BuzHavyeHHs IINMAPYyBATOCTi aepauii IPyHTY
CrouaTKy BH3HAYaOTh 00 €M INIMAPHH, 5Ki 3aitHATI Bogoio (Py), ToOTO BMICT BOH
B 00’ €MHUX MPOIIEHTaX 32 (OPMYJIOIO:

Pw = dxW,
ne d — minbHICTB IPYHTY, T/cM3;
W — BosoricTh IpyHTY, %.

[ToTimM po3paxoBYIOTH MITIAPYBATICTH aeparlii:
Paep=P3a2'PW

KOHTPOJIBHI IMTAHHA

[Ilo Ha3uBarOTH MITBHICTIO TBEPAOI (pa3u rpyHTYy? Big uoro BoHa 3a1€KUTH?
[Ilo Ha3uBaIOTH MOPHUCTICTIO TPYHTY?

Sk XxapakTepu3yrTh IPYHTH 32 TOPUCTICTIO?

Sk BU3HAYAIOTH MUTBHICTH TBEPAOI (ha3u IPyHTY?

Sk BU3HA4YaIOTh 3arajbHy NOPUCTICTh IPYHTY?

Ski OyBalOTh BUJU MOPUCTOCTI IPyHTY? JlaTh XapaKTepUCTUKY.

Bkaxith npuiioMu peryatoBaHHS OPUCTOCTI IPYHTY.

B sxux Mexax 3HaXOUTHCS 3HAYCHHS IIIJIBHOCTI TBEP0i (ha3u IpyHTY?
JlaliTe arpOHOMIYHY OLIIHKY IIUTbHOCTI TBEPO1 a3y IpyHTY.

10 Sk po3paxyBaTH NOPUCTICTh aepailii IPyHTY?

LCoNoOarLdDE
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BO/IHI BJIACTHBOCTI IPYHTIB
META POBOTMU: HaBuuTHCH BU3HAYATH [1OJILOBY BOJIOTOEMKICTS .
[MPUJIAA I MATEPIAJIM: wMetamiuHuid UMIIHAP 3 KPHILKOI, BAaHHOYKA 1
TEXHOXIMIYH1 TEPE3HU.
TEOPETUYHA HIAI'OTOBKA
BnacTuBicTh IpyHTY YTPUMYBATH BOJIOTY HA3UBAIOTh BOJIOTOEMKICTIO.
HaiimeH1a noiboBa BOJIOTOEMKICTh BU3HAYAETHCSI MAKCUMAIBHOIO KUTBKICTIO BOJIOTH,
AKY TPYHT MOK€ YTPUMYBATH B MOJIBOBUX YMOBAX MICJIsI TOTO, IK CT€UE IpaBiTalliifHa Boja 1
HEMae MIANOPY I'PYHTOBOT BOJAM.
KamninsipHa BOJOrO€MKICTh — 1€ Ta KUIBKICTh BOJAM, SIKY TPYHT MOXE YTpUMaTH
KanuIipHUMU CHUJIAMH HaJl PIBHEM I'PYHTOBOI BOJH.
[ToBHA BOJIOTOEMKICTH 200 MOBHA MOJIHOBA BOJIOTOEMKICTh — 11€ HAMOLIbIIA KUTBKICTh
BOJIM, Ky MO€ YTPUMYBATH TPYHT 32 YMOBH 3alIOBHEHHS BC1X HOTO TOP.
BoaonpoHUKHICTh — 11€ BIACTUBICTb IPYHTY MPOIMYCKATH BOJY.
BopominiiimanbHa 31aTHICTh — 11€ BJACTUBICTh IPYHTY MiAIAMATH BOJIOTY y BEpXHI
apu.

XTI POBOTH

1. Po3paxyHKOBHUI1 METO/I.
[ToBHY BOJIOTOEMKICTH PO3PAXOBYIOTH 3a 3araJIbHOIO TOPUCTICTIO:
I1B = (dy - d) X100/ dy, % 00’emy rpyHTY;
I1B = (dy - d) x100 / (dyxd), % macu cyxoro rpyHry,
ne I1B — noBHa BOJIOroeMKicTh; Oy — IiIbHICTh TBEpOT (asu rpyHTY, r/em;d -
IBHICTB TPYHTY, T/CM®,
2. JlaGopaTopHuii METO/I.

1) IIpoOy rpyHTy B METaliYHOMY LWIIHAPI CTaBIATh y BAHHOYKY Ha CKJISHI
BIZIPI3KH, HAIMBAIOTh BOAY Ha 1-2 cM BUIIE IPYHTY B IIMUIIHAPI 1 3aTHIIAIOTH
IPOTATOM J100H.

2) IlotiM, He BUHMAIOYH 3 BOJIHU, IWITIH/P 3BEPXY MILUTHHO 3aKPUBAIOTH KPHIIKOIO i
IEPEeBEPTAIOTh.

3) BuiiMaroTh 3 BOAM HUJIIHJAP, 3HIMAIOThH CITYACTE JTHO, 3aKPHBAIOTH KPHUIITKOO 1
3BaXYyIOTh Ha TEXHOXIMIYHHUX TE€peE3ax.

4) TloBHY BOJIOTOEMKICTh PO3PaXx0OBYIOTH 3a (POPMYJIOKO:

IIB = ((a —8) / 8) X100,
ne 1B — moBHA BOJIOTOEMKICTh, %;a — Maca IpyHTY B HUJIIHAPI TICIIsI HATOBHEHHS
BOJIOT010, T;8 — Maca CyXoro IpyHTy B HMJIHJPL, T.

KOHTPOJIBHI IIMTAHHA

1. Ilo Ha3MBA€ETHCS BOJIOTOEMKICTIO IPYHTY?

2. 1llo Ha3MBa€eTHCS HAWMEHIIIOIO ITOJIBLOBOIO BOJIOTOEMKICTIO IPYHTY?
3. 1Ilo Ha3UBA€ETHCS KAMUISIPHOIO BOJIOTOEMKICTIO IPYHTY?

4. 1o Ha3UBAETHCA MOBHOIO BOJIOTOEMKICTIO IPYHTY?

5. 1o Ha3uBaETHCSA BOJONPOHUKHICTIO IPYHTY?
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6. Illo Ha3uBaeTHCs BOAOMIAINMATIBHOIO 3JJaTHICTIO IPYHTY?

/. Slx B naboparopii BH3HAYAIOTh IIOBHY BOJIOTOEMKICTh PO3PAXYHKOBHM
METOAOM?

8. Sk BU3HAUaIOTh MOBHY BOJIOTOEMKICTH JIAOOPATOPHUM METOA0M?

9. B sxomy cTaH1 BoJia MOX€E 3HaXOJUTUCH B IPYHTI?

10. JlaiiTe XapaKTepUCTUKY OCHOBHMM TI'PYHTOBO-TIIPOJOTTYHUM KOHCTaHTam

IPYHTY.

IMUTAHHS 10 3SMICTOBHOI'O MOAYJIA 1
3 ®I3UYHUX BJACTUBOCTEM IPYHTIB
Sk 3aneXuTh KUIBKICTh B1IOOPY 3pa3KiB BiJl IUIONI TOCTIIHOT AUTIHKU?
Sk roTyeThes cepeHs mpoda IPYHTY I BU3HAYCHHS CTPYKTYpHU?
STk TOTYy€eThCS 3pa30K IPYHTY JUISl BA3HAUCHHS BOJIOTOCTI?
SIK TOTYIOTB TPYHT JJIs TTOAAJIBIIOTO aHaIi3y?
JlaiiTe BU3HAYCHHS HAyKH IPO TPYHT.
[Ilo Ha3uBaeTbest OyA0BOIO IPYHTY?
[Ilo Ha3uBa€eTHCA CTPYKTYPOIO IPYHTY?
SIki 03HAKM HAJNIEXATh 10 MOP(HOJIOTTYHUX O3HAK IPYHTY?
[Io Ha3uBa€eTHCA MOTYXKHICTIO IPYHTY 1 HOT0 OKPEMHX TOPU3OHTIB?
10 [Ilo Ha3uBa€eThCA CKIIAJIEHHAM IPYHTY?
11. 1o Ha3MBAETHCSI HOBOYTBOPEHHIM IPYHTY?
12. 1o Ha3uBa€THCS BKIIOYEHHSM IPYHTY?
13.11lo po3yMirOTh i POTIOUICTIO IPYHTY?
14, SIxi mopoau HA3UBAIOTHCS IPYHTOYTBOPIOOYUMHU a00 MaTEPUHCHKUMU ?
15.ITepepaxyiiTe OCHOBHI TIPYHTOYTBOPIOIOUI IOPOJH, SKi 3yCTPIYAlOTHCS Ha
TepUTOPii YKpaiHu.
16. Ha3BiTh 1 0XapakTepu3ynTe GakTopu IPYHTOYTBOPEHHSI.
17. SIxkumu 1HAEKCAMU TTO3HAYAIOTHCA TEHETUYHI TOPU30HTH IPYHTIB B YKpaiHi?
18. JlaiiTe BU3HAYCHHS CTPYKTYP1 IPYHTY.
19. JlaiiTe XxapakTepUCTUKY MAaKpO — 1 MiKpOarperaris.
20. SIx BU3HAUAIOTh arperaTHUi CKJIaJ] IPYHTY MPH CYXOMY IIPOCIFOBaHHI?
21. SIx BU3HAUAIOTH arperaTHUi CKIIAJ] IPYHTY P MOKPOMY MPOCIFOBaHH1?
22. SIxa CTpyKTypa IPyHTY BBaXKAETHCS arPOHOMIYHO I[IHHOIO?
23. Slka cTpyKTypa IpyHTY Ha3UBA€THCSI BOJIOTPUBKOIO?
24. 51k po3paxoBy€eThCA KOSDIITIEHT CTPYKTYPHOCTI TPYHTY?
25. I1lo Ha3uBaIOTh MILIBLHICTIO IPYHTY?
26. Bim 9oro 3a1eXuTh NIIIBHICT TPYHTY?
27. Sk knacu@ikyoTh IPYHTH 32 IIUIBHICTIO?
28. SIk BU3HAUaIOTh MIUIBHICTh IPYHTY?
29. 1110 Ha3uBAETHCS BOJIOTICTIO IPYHTY?
30. flka BoJiOra HA3UBAETHCS TITPOCKOMIYHOIO?
31. Ik BU3HAYAIOTH MOJIBLOBY BOJIOTICTh IPYHTY?
32. SIk BU3HAYAIOTh TIIPOCKOIIYHY BOJOTICTh IPYHTY?

WooNoO~wWN
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33. 1o Ha3uBa€THCS MIMAPYBATICTIO aeparlii IpyHTY?
34. SIx XxapaKTepu3yloThCs IPYHTH 3a HINapyBaTICTIO?
35. Slk BU3HAYAIOTh HNIUTBHICTh TBEPIOi (ha3u IPYHTY?
36. Ik BU3HAYAIOTh 3arajbHy IIMNapyBaTICTh IPYHTY?
37.111o Ha3UBAETHCS BOJOTOEMKICTIO TPYHTY?

38.11]o Ha3uBa€ETHCSI HAUMEHIIIOO MOJIBLOBOIO BOJIOTOEMKICTIO TPYHTY?

39.1lo Ha3UBAETHCS KAMUISIPHOIO BOJIOTOEMKICTIO IPYHTY?
40. [11o HAa3UBAETHCS MMOBHOKO BOJIOTOEMKICTIO IPYHTY?
41.111o Ha3UBAETHCS BOJOIPOHUKHICTIO IPYHTY?

42.111o Ha3UBAETHCA BOJOMITINMAIIBHOIO 3/IaTHICTIO IPYHTY?

43.5lx B maboparopii BHM3HAYalOTh I[OBHY BOJIOTOEMKICTh PO3PaXyHKOBUM

METOJIOM?

44, SIx BU3HAYAIOTh MTOBHY BOJIOTOEMKICTB JJAOOPATOPHUM METO0M?

45. I1]o Ha3UBAETHCA MEXaHIYHUMU €JIEMEHTaMU IPYHTY?
46. 1o Ha3uBa€eTHCA PPAKIIIEIO YACTOK IPYHTY?

47.Ha sixi ¢paxkuii 3a Kaunackum H. A. oauISr0TECS YaCTKU IPYHTY?

48. 11lo Ha3uBaeThCA (PI3UUHOIO TITUHOIO?

49. SIK1 YaCTKU Ha3UBAOTHCS (QI3UIHUM TTICKOM?

50. Ha sIKi BUIM IOUISIOTHCS TPYHTH 32 MEXaHIYHUM CKJIa[oM?
51. SIx BU3HAYUTH MEXaHIYHUHN CKJIa]] TPYHTY B TOJi?

ITPAKTUYHA POBOTA 11

BUSHAYEHHA BMICTY T'YMYCY 34 METO/IOM TIOPHHA L.B. Y

MOJUPIKALIII CHMAKOBA B.H.
META POBOTU: HaBUUTHCH BU3HAYATH BMICT TYMYCY .

IMPUJIIAAN 1 MATEPIAJIN: koniuna kos6a Ha 100 wmu1, aHamiTHUYHI TepesH,
cymuibHa mada, mratus 11t TuTpyBanHs, 0,4 1 po3unn K2Cr,0O7 B pozbasneniii H>SOg; 0,1

H po3uuH coxi Mopa; 0,2 %-Huil po3unH HeHITaHTPAH1IOBOT KHCIOTH.
TEOPETUYHA MIAI'OTOBKA

['ymyc — 11e ckiaiHuii TMHAMIYHUANA KOMIUIEKC OPTaHIYHUX PEUOBHUH, SIK1 YTBOPIOIOTHCS

MpH pO3KJIafi i TyMiikaiii OpraHivHuX PEeIITOK B IPYHTI.

[Ipy Bu3HAUEHHI CyMapHOTO BMICTYy T'YMYCY BpPaxoBYIOTh BCi (popMHU OpraHiqHOI
pedoBUHHM TPYHTY. TOMY TIpH MIATOTOBII TPYHTY JI0 aHATI3y PETEIHHO BiIOUPAOTH KOPIHIT
1 BC1 OpraHiuHi PEemITKH, 3 TUM, 00 MO MOKJIMBOCTI BUKIIIOUHTH OPTaHIUYHI PEYOBHHH HE

T'yMYCOBOI IIPUPOJIU.

Merton Tropuna 1.B. B momudikarii CumakoBa B.H. 3acHoBaHWii Ha OKHCICHHI
ByIJIelt0 rymycoBux pedoBuH 10 COz 0,4 H pO3UYMHOM JABOXPOMOBOKHCIIOIO Kallito
(K2Cr207), mpuroroBieHoro Ha cip4yaHiii Kucioti, po3basnenii y Boxai 1:1. mo KimbKOCTI
XpOMOBOi CyMIIl, sIKa MIIUIA HAa OKHUCJCHHS OPraHIYHOTO BYTJELIO CYASTh Mpo HOro

KUTBKICTb.
Peaki1ist OKMCIIEHHS! TPOTIKAE 32 PIBHSHHAM PEAKIIIi:

2K,Cr07 + 8 HaSO4 = 2K2S04 + 2 Crp( SO4)3 + 8 H20 + 303

3C + 30, =3CO;
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1. 3 miaAroToBIEHOTO JJi1 BUSHAYCHHS T'YMYCY 1 a30TYy IPYHTY O€pyTh Ha BaXKKy Ha
aHANITUYHUX Tepe3aX, sIKa 3aJIEKUTh BiJl BMICTY TYMYCY B aHAII3yEMOMY IPYHTI: IPU BMICTI
rymycy Ouibiie 7% - 0,1 r; npu 4-7% - 0,2 r; npu 2-4% - 0,3 r; MeHie

2%-0,5T.

2.  Ha Baxkky I'pDyHTY BUCHUIIaIOTh B KOHIYHY KoJi0y Ha 100 M. B kon0y 3 GropeTku
npuinBaroTh 10 M XpOMOBOI CyMillll 1 HEPEMILIYIOTh KOJJOBUMHU PyXaMHu.

3. KonOy cTaBnsiTh B CyIIWIbHY ady 1 HarpiBaroTh CyMmill mpu temmepatypi 150 [
C npotsirom 30 XBUIMH.

4.  KonlOy 0X0N0IXKYyHOTh, CTIHKM KOJIOM NPOMHUBAIOTH JUCTHUIHLOBAHOIO BOJOIO,
noBoasiun 00’ eM 110 30-40 mut. lomarots 4-5 kparuus 0,2%-ro po3unHy QeHiIaHTPaH1JIOBO1
KucioTH 1 TuTpyroTh 0,1 H a6o 0,2 H po3unHOM coti Mopa. Kinenb THTpyBaHHS BU3HAYAIOTh
NIEPEX0/I0M BUIITHEBO-()10I€TOBOTI0 3a0apBICHHS B 3€JICHE.

5.  IIpoBoasTh XO0JIOCTE BH3HAYCHHS, 3aMiCTh HAaBAXXKW IPYHTY BHKOPHUCTOBYIOTH
nporpituii rpyHT (0,1-0,3 ).

6. BMicCT opraHiyHOTO BYTJICIIO PO3PAXOBYIOTh 32 (POPMYIIOI0:

C= 100X(a-6) XKMXO,OOOBXKHgolp,

ne C — BMICT OpPraHiyHOTO BYTJIELIO, % 10 MacH CyXOro IPYHTY;d — KUIbKICTb COJi
Mopa, sika minuIa Ha XOJIOCT€ TUTPYBaHHS;8 — KIIBKICTH cojii Mopa, sika Tmimgia Ha
TUTPYBAHHS 3AJIMIIIKY XPOMOBOKHCIIOTO Kajito; K, — monpaBka 10 TUTpy coiii Mopa;0,0003 —
KUIbKICTh OPTaHIYHOTO BYTJIEIIo, sika BiamoBigae 1 mur 0,1 H po3uuny coii Mopa; Ko —
KOe(IIi€HT TIrPOCKOMIYHOCTI JJIsI IEpepaxyHKy Ha aOCOJIIOTHY CYXy HaBaXXKy IPpYHTY;P —
HaBa)KKa MOBITPSHO-CYXOT'O IPYHTY, T

7. BupaxoByIOTh MPOIEHTHUN BMICT TYMYCY 13 pPO3paxyHKY, III0 B HOTO CKIaidi
MICTUTBCS cepeaHboMy 58% opraniydoro Byriemio (I r Byruiemto BigmoBimae 1,724 T
TyMycy).

T'ymyc (%) = C(%) x1,724
Po3paxyHok 3amaciBrymycy B T/Ta IpOBOASTH 32 (OPMYIIOIO:
= ax10000xsxp / 100,
ne H — 3anacu rymycy, 1/Ta;a — IOTY)XKHICTb IIapy IPYHTY, M;8 — IIUTbHICTh IPYHTY,
r/cem®;p — BMicT rymycy, %.

KOHTPOJIbHI ITIUTAHHSA

1. o Ha3uBaETHCI TYMYCOM?

2. 3 AKUX OpraHiYHUX PEYOBHH CKIIAJIA€THCSA TYMYC IPYHTY?

3. 3a SKUM METOJOM BHU3HAYAIOTh BMICT TyMYCY B IPYHTI 1 B YOMY TOJIATAE HOTO
CYTHICTB?

4. Sk TOTYIOTh TPYHT JJIsl BU3HAYEHHS BMICTY TYMyCy?
3a sikoro (popMyIIOr0 BU3HAYAIOTH BMICT TYMYCY B IPYHTI?
3a sikor0 (POpMyII0I0 PO3PAXOBYIOTH 3aMacu TYMYCY B IPYHTI?
[{o po3yMit0oTh i OPraHIYHOK PEUOBUHOIO B IPYHTI?
['yMI1HOBI KHCIIOTH, iX CKJIaJ, BIaCTUBOCTI.
@DyNbBOKUCIOTH, 1X CKJIaJl, BIACTUBOCTI.
10 3axoau 1010 PETYIIOBAHHS BMICTY TYMYCY B IPYHTI.

© N o U
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BBEUPHA 3JJATHICTh IPYHTY

META POBOTMU: HaBuMTHCh BU3HAYATH €MHICTh BOMpPAHHS IPYHTIB 3a METOIOM
Anemmna C.H.

[MPUIIAIN I MATEPIAJIU: nopuensiHOBa Yalika, TEXHOXIMIYHI Tepe3u, BOPOHKA 3
bireTpoM, Kosi6a Ha 750 M, CKIISIHI MAJUYKH, CTAKAHYUK CKIISTHUH, €JIEKTPUYHA TUIUTKA,
JTpOoBa KOHIYHA KoJi0a, MipHui mumiHap; 1,0 H. po3unn BaCly; 10%-nuit po3uun KoCrOg;
10%-nuit pozunn CH3COOH; 4%-Huii po34uH 11aBJIE€BOKKUCIOT0 aMOHit0; TuTpoBanuii 0,05
H. po3uuH HoSO4; TutpoBanuii po3uus 0,1 H. NaOH; ¢penondranein.

TEOPETUYHA IIJATI'OTOBKA

HatinpiOuinii gacTku IpyHTY po3mipom, MeHIuM 3a 0,001 MM, a 0coOJIMBO TPYHTOBI
KOJIOiTM Pa3oM 3 MOTJIMHYTUMH 10HAMH CTAHOBJISITh IPYHTOBUM BOMpHUM komruieke (I'BK).

BOupHa 37aTHICTh — 1I€ BJIACTUBICTH IPYHTY BOUpaATH M yTpUMYBATH PO3UMHEH] a0
3MYJ€H1 y BOJI1 TBEP/1 pEYOBUHH, Ta3H, a TAKOXK KHB1 MIKPOOpPTaHi3MH.

KinbKicTh KaTiOHIB, SIKy MOKE BBIOpaTH IPYHT, HA3UBAETHCS EMHICTIO BOMpaHHS a00
EMHICTIO OOMiHY.

OOMIiHHI KaTiOHHM BUTICHSIOTH 3 IpyHTY 1 H. po3unnom BaCl; (pH 6,5), a motim rpyHT
06pobssitorh 0,05 H. po3unnom HySOs; H-10HM KHCIOTH MOBHICTIO BUTICHSIOTH Ba-ioHU 3
IPYHTY. 3QJIMIIOK CipyaHOi KUCJIOTH B (DUIHTPATi BIATUTPOBYIOTH JYTOM 1 pO3PaxoOBYIOTh
€MHICTh BOMpaHHS.

XIJI POBOTH

1. Ha TexHOXIMIYHHX Tepe3ax 3BaxyloTh 10 T MOBITPSAHO-CYXOro IPYHTY Yy
MOPIICJITHOBY Yaliky. BcTaBisitoTh BOpOHKY 3 GiibTpoM B KosiOy Ha 750 mi. [IpunuBaroth
1o 1pyHTy 20-30 mMit 1 H. po3unny BaCly. 3MymiOI0Th TPYHT CKJISTHOIO MIIIANKOIO, TAIOTh
piAMHI OCICTH, a TOTIM 3a JOMOMOI'OK TMAaJWYKH 3JIMBaloTh ii Ha GuisTp. Lo omeparito
MOBTOPIOIOTH 4-5 pa3iB, a MOTIM , 3MyJtotoun po3unHoM BaClp, Bech rpyHT mepeHOCsATh Ha
buIBTP.

2. IIpomoBxkytoTh 00pobssaTu TpyHT Ha ¢uIbTpi po3uuHoMm BaCl, g0 moBHOTO
BUTICHEHHSI BC1X OOMIHHUX KaTiOHIB, KOTPE BU3HAYAIOTH 3a PEAKIi€I0 Ha KabIlid. J[7s mporo
HAOUPAIOTH 3 M7 BOPOHKH B CKIISTHUH cTakaH4uK 5-10 M QinbTpaTy 1 101aI0Th HAIJIUIIIOK
10%-noro po3unny K2CrOs 1 gexinska kpamnus 10%-n0i CH3COOH no nmepexoy »KOBTOTO
3a0apBieHHS PO3UMHY B opaHkeBe. BinOyBaeTncs ocamkyBanns 6apito:  BaCly + KoCrOg
= BaCrO4 + 2KCl

Ocany maroTh oCiCTH, piTuHy QUTBTPYIOTH Y MPoOipKy, Hoaat0Th B Hel 1 M 14 %-HOTO
po3unnHy masineBokucioro amoHito (NH4)2C204 1 HarpiBaroTh 0 kummiHHS. [Ipr HasBHOCTI
KaJIBIIi1O0 3’ ABJISIETHCS IOMYTHIHHS 200 HaBiTh BUMaaae ocai. L{e cBimunTh, 1110 HE BCi KATIOHU
BUTICHEHI 1 1] TPOJOBKYBAaTH 00pOOKY rpyHTY po3unHoM BaCly. 3a BincyTHocTi ocamy abo
noMyTHIHHS 00poOKy rpyHTy BaCly 3aKiHuyIOTb.

3. IlepeHocsTh TPYHT pa3oM 3 (DUTETPOM B JITPOBY KOHIUHY KOJOy, momatouu 500
MJ1 TuTpoBaHoro po3uuny 0,05 H. H2SO4, 3Mily10Th 5 XBUWIHH 1 QUIBTPYIOTh.
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4. 50 mu mpo3oporo GpuIbTpaTy y npucyTHOCTI ¢heHondraneiny BiaTuTpoByoTs 0,1
H. po3unHoM NaOH 1o cinabo-poxxeBoro 3adbapBiieHHS.

5.  Jlns po3paxyHKy pe3ysibTaTiB aHali3y Ha CyXWM TPYHT BH3HAYalOTh BMICT
BOJIOTH B IPYHTI micist 00pooku ioro BaCly; 6epyts 10 r cyxoro rpyHry, NoMimarwTh y
BOpPOHKY 3 ¢uibTpoM 1 ¢uibTpytoTh 100 ma 1 H. po3uuny BaCl,. OG’em duibrpaty
BUMIPIOIOTh HMWIHAPOM. Pi3HuUIg MK 100 MJI 1 BU3HAUEHOIO KUIBKICTIO (LIBTpaTy Jae
BEJIMYUHY, 1110 BU3HAYAETHCS (n).

6. Po3paxoByroTh pe3ynabTaTu aHaMI3y 3a GOPMYJIIOLO:

A = ((axK2s04%0,05 - BXxKnaonx0,1) x (500 + n) x100xK 20 )/axc

ne A — eMHICTb BOMpaHHs, M. — eKB. Ha 100 r IpyHTY;a — KUIbKICTb (UIBTPATY, B3SITOTO
Ha TUTpyBaHHs, MILK masos — mompaBka TUTPY cipuaHoi kucinoTu;0,05 — 1e koedilieHT
nepepaxyHKy B MUTIEKBIBalIeHTH;B — KUTbKicTh NaOH, sika minuia Ha THTpyBaHHA (UIBTpaTy,
MiL;K m20 — momnpaBka TuTpy ayry;0,1 — koedilieHT nepepaxyHKy B MitiekBiBajaeHTH;S00+n
— ¢paxtrunuit 06°em 0,05 H. H2SO4, B3s1TOT 17151 BUTICHEHHS BBIOpaHOro rpyHTOM Oapito;100
— nepepaxyHok Ha 100 r rpyHTYy;

K 20 — koediieHT nepepaxyHky Ha cyxuil rpyHT;C — HaBa)KKa MOBITPSIHO- CYyXOTO
IPYHTY, T.

KOHTPOJIBHI IIMTAHHS

[I{o Ha3UBa€THCS TPYHTOBUM BOUPHHUM KOMILIEKCOM?

[I{o Ha3MBa€eTHLCSI BOMPHOIO 3AATHICTIO TPYHTY?

[I{o Ha3UBA€ETHCS EMHICTIO BOUPAHHS IPYHTY?

B womy momsirae CyTHICTH METOTY 110 BUSHAYCHHIO EMHOCT1 BOMPAaHHS IPYHTY?
Ha3Bith Buau BOMPHOI 31aTHOCTI IPYHTIB.

[I{o HazuBaeThCs Pi3MIHOO BOMPHOIO 3/IaTHICTIO IPYHTY?

[I{o HazuBaeThCs Pi3MKO - XIMIYHOO BOMPHOIO 3/IaTHICTIO IPYHTY?

[ITo Ha3MBaETHCS XIMIYHOIO BOMPHOIO 3/IaTHICTIO IPYHTY?

[Ilo Ha3uBaeTHCS 010JIOTTYHOIO BOMPHOIO 3JaTHICTIO IPYHTY?

0. [Ilo Ha3MBalOTh EMHICTIO KATIOHHOTO OOMiHY?

RHOo~NoORWNE

INPAKTUYHA POBOTA 13

BUH3HAYEHHA OBMIHHHUX OCHOB KAJIBIITIO TA MAT'HIIO
KOMIUVIEKCOMETPUYHHUM METO/IOM. BUSHAYEHHA CYMH
OEMIHHHUX OCHOB 34 METO/IOM KAIIIIEHA - TH/IBKOBHIIA

META POBOTHU: nHaBYuTHCH BHU3HAYATH OOMIHHI OCHOBH KOMIUIEKCOMETPUYHUM
METOJIOM 1 CyMy OOMIHHUX OCHOB.

IMPUJIAJI I MATEPIAJIN: Boa ouMiIieHa BijJ JOMIIIOK 10HIB KaJbI[1F0, MarHiro Ta
Mmigi; 0,05 H. po3umH TpwioHy b; 1%-Huii PO3YMH COJSHOKHUCIOTO TiIPOKCHIIAMIHY
(NH2OHxHCI); 1%-nuii po3unu cymbdiny Hatpito (NaSx9H,0); ximopumaHO- aMiadHHiA
oydep; 10%-uuii pozunn KOH a6o NaOH; xpoMoren yopuuii; mypekcus; turpopanui 0,1
H. po3uuH HCI; tutpoanuii 0,1 H. po3unn NaOH; ¢enondranein; TeXHOXIMIUHI Tepe3u; 2
KOHI4H1 kouiOu (250 Mi1); mineTku; OOpeTKu JJisi TUTPYBAHHS; MOBITPSHO-CYXUU T'PYHT,
MpocCisiHUM Kpi3b cUTO B 1 MmM; kosba Ha 350- 500 mut; poraTtop; cyxuit 0€3301bHUNA PLIBTP;
KoHiuHa ko0si0a Ha 150-200 mu1.
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TEOPETUYHA HIAI'OTOBKA
KoMmnekcoMeTpruuHmii METO] BUBHAUEHHS KaJIbLIII0 Ta MarHito BUKOPUCTOBYIOTh JJIS
BCTAHOBJIEHHSI BMICTY iX y BOJHUX BUTSKKaX 1 NMpU BHU3HAUEHHI YBIOpaHUX OCHOB. 3a
JOTIOMOT 010 TPUJIOHY b 3HaX0AsTh CyMy KajibLlil0 Ta MarHito, a MOTIM OJMH KaJbI[i}, 1110 1a€
MO>KJIMBICTh 3HAUTH BMICT MAarHiio.
Tpunion b sBnsie co0or0 BO3aMillleHy HATPIEBY CUIb €TWJICHIMAMIHOTETPAOITOBOT

KUCJIOTHU:
HOOC -~ CH; -~ N - CHz - CH2 — N - CHz - COO Na

NaOOC — CH, 6412 - COOH \

s cronyka 3 i0HaMU JBOBAJEHTHUX METANIB YTBOPIOE CTIMKI KOMIUIEKCH. SAKIIO Y
BOJHY BUTSDKKY, SIKA& MICTHTh 10HW KaJIBI[IF0 Ta MarHilo, J0JaTH 1HAUKATOp, SKUH 1ae
KOJIbOPOBY CIOJIYKY 3 IIUMHU i0HaMH, a IMOTIM TUTPyBaTH TPWIOHOM b, To B 3B’s3Ky i3
3B’SI3yBaHHSAM IIUX 10HIB 3a0apBJeHHS 3MIHUTHCA. TakuM YMHOM, MO KUTBKOCTI TPUJIOHY b,
SIKUH TIIIOB Ha TUTPYBaHHs, MOXKHA po3paxyBaTu BMicT Ca + Mg.

B skocTi iHguKaTtopa mpU TUTPYBaHHI BUKOPHUCTOBYIOTH €pioxpoM — dYopHuii T,
KOMIUIEKCHI CIOJYKH SIKOTO 3 KaJlbI[IEM Ta MarHi€eM 3a0apBIIIOIOTh PO3YMH Y JIY>KHOMY
cepenoBuili (pH Oureie 10) y BumnrHeBo-uepBoHUM Komip. Ilpu TuTpyBaHHI TpriioHOM b,
KOJIM BiH TTOBHICTIO 3B’SDK€ 10HW KaJbIIII0 Ta MarHito, po34uH HaOyBa€ CUHBOTO KOJbOPY 3
3€JICHYBaTHM BIITIHKOM, IO CBITYUTH PO KIHEIb TUTPYBAHHS.

B kucnux rpyHTax cymy OOMIHHMX OCHOB BH3HA4alOTh 3a MeroaoM Kammena-
I'unpkoBuma. I'pyHT 06p0o0sit0Th BimoMoro KutbkicTio 0,1 H. posunny HCI. B pesynbrati
B3a€MO/I1i TPYHTY 3 COJISTHOIO KMCJIOTOIO 11 BosieHb BuTicHsA€ 3 [ TIK oOMiHHI OcHOBH. 3Hat0UU
KUTbKICTh KUCJIOTH JIO pearyBaHHs 1 MICJIS pearyBaHHs 3 IPYHTOM, 32 PI3HHUIICIO BU3HAYAIOTh
CyMy OOMIHHHX OCHOB.

X1 POBOTH

BuzHaueHHs 0OMiHHHUX OCHOB KOMILIEKCOMETPUYHHUM METOA0M
1.  BusnauenHs cymu Kaavyiro ma MazHiio.

1.1. B aB1 koH1YHI K0104 110 250 MJI ITIIIETKO BHOCATE IO 25 MJI BOJIHOI BUTSKKH.

1.2. [TpunuBatoTh B KOKHY KOJOY 1O 75 MJI TUCTHUIIHOBAHOI BOJIU, SIKA HE MICTUTh
10HIB KaJbI[If0, Mardiro Ta Miji.

1.3. Honatote 1o  5-10 kpamenb  1%-HOro  pO3UMHY  COJITHOKHCIIOTO

rinpokcunaminy NH,OH HCI (151 3HEIKOIKEHHS BIUTMBY MapraHIlio Ha XiJ aHai3y), 1o
2-3 xparmti 1%-Horo po3unnHy cynbdiny HaTpito (IS 3HEMIKOKEHHS BIUTUBY Miji), IO 5 MJT
XJIopuIHO-amiagHoro Oydepy i mo 10-15 kpamenb XpoMoreHy 4opHOTO (JJisi 3a0apBIeHHS
PO3YHHY y BUIITHEBO-UYEPBOHHH KOIIIP).

1.4. Tutpytots BmicT oaniei konou 0,05 H. pozunHOM TpuioHy b. Jlpyra xonba
CIIY’)XKUTh JUIsl TIOPIBHSHHS 3a0apBicHHS. KiHelb THUTpyBaHHS BCTAHOBIIOIOTH 3a TOSIBU
CHUHBOT'0 KOJIbOPY 3 3€JICHYBAaTUM BIATIHKOM.
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Bwmict Ca + Mg po3paxoByIoTh 3a (POpMYIIOLO:
A = (ax0,05x100/C) xKjyo,
ne A - Ca+ Mg, M. — ekB. Ha 100 1 rpyHTYy; a — KUIbKICTh TPWIOHY b, SIKMil MiIOB Ha
tuTpyBanHs, mi; 0,05 — HopManbHICTh TpuioHy b; C — HaBaxka IpyHTY, siKa BIANOBinae
KUIBKOCTI BUTSDKKH, B3ATOi /st TUuTpyBaHHs; 100 — xoedimieHT nepepaxyHky Ha 100 T
IPYHTY.
Busnauenusa kanvyiro.

1.5.  bepyTb mineTKoro mno 25 M BOAHOI BUTSKKU B JB1 KOHIYHI KOJI0M Ha 250 muL.
[TpunuBatoTh B KOXKHY MO 75 MJI AMCTUIIOBAHOI BOJU, KA HE MICTUTh 10HIB KaJIbII1I0 Ta MiJl.
1.6. JHonarote 1o 5-10 kpamnenb BOAHOTO PO3UMHY T1IPOKCUIIAMIHY, MO 2-3 Kparuti

1%-noro po3unny cynbdiny Hatpito, o 2 M 10%-noro po3unny KOH (nnsa noenenns pH
po3uuny 10 12) 1 BHOCITE Mypekcu (0,2-0,3 1). Po3unH noBuHeH 3a0apBUTHUCH B SICKPABO-
PO>KEBUIA KOJIIP.

1.7.  Bigpa3y x TUTpYIOTh BMICT ofHi€l koia6u 0,05 H. po3unHOM TpuioHy b no
Hepexoy SCKpaBO-pOKEBOT0 3a0apBiieHHS B (hi0JIETOBE.

BinMiTHBIIM KiTBKICTh TPWIOHY b, SKui MilIOB Ha TUTPYBaHHS, JAOJAIOTh B KOJIOY
HAJUTUIIOK TPUJIOHY b 1 BIITUTPOBYIOTH BMICT APYroi KOJIOW, BUKOPUCTOBYIOYH B SKOCTI
CBIJIKa MEPITY KOJOY 3 MePETUTPOBAHUM POZUYHHOM.

Bwmict kanpIrito (M.-€KB.) po3paxoByIOTh 32 (OPMYJIOLO:

B = (ax0,05x100/C) xKyao,
ne B — BmicT kanbliito, M.-ekB. Ha 100 T rpyHTY.
Bwmict kambiiio (%) po3paxoByroTh 3a (HOpMYJIIOL0:
Ca = Bx20,04/1000,
ne B — BmicT kainbiiito, M.-ekB. Ha 100 r rpyHTy; 20,04 — exBiBajJeHTHA Maca KajbIliio;
1000 — xoedirieHT MepepaxyHKy B TPaMH.
BwmicT Maruiro (M.-eKB.) PO3paxoBYIOTh 32 GOpMYIIOH0:
C=A-B,
ne C — BmicT marHito, M.-ekB. Ha 100 T rpynty; A — Bmict Ca + Mg, m.-exB. Ha 100 T
IpyHTY; B — BMICT KanbIlito, M.-ekB. Ha 100 T TpyHTY.
Bwmict marsiro (%) po3paxoByroTh 3a GOpMYIIOLO:
Mg = Cx12,16/1000,
ne C — BMicT MarHito, M.-ekB. Ha 100 r rpyHTy; 12,16 — eKBiBaJICHTHA Maca MarHio;
1000 — xoedirieHT mepepaxyHKy B TPaMH.

BuzHaueHHs cymu 00MiHHMX O0CHOB 3a Kannenom

1. 3BaxyroTh Ha TexHOXIMIYHHX Tepe3ax 20 T MOBITPSHO-CYXOro TPYHTY,
MPOCISTHOTO KPi3b CUTO B 1 MM.

2.  T'pynt BucumarTs B k0s10y Ha 350 — 500 M.

3. 3 oroperku mpuwiuBatoTh 100 mut 0,1 H. posunrny HCI i 360BTYI0TE TIpoTsiroM 1
TOJMHU Ha POTATOPI.

4.  Ilicns 300BTyBaHHS K0JIOY 3aJIMIIAIOTH HA 100Y.

5.  OuUIBTPYIOTh Kpi3b Cyxuil 0€330abHUN PUIBTP.



MIHICTEPCTBO OCBITU I HAYKU YKPATHU ®-23.12-
JKHuTOMHpCEKA JEPKABHUM YHIBEPCUTET «KUTOMHUPCHKA MMOJITEXHIKA» 05.02/2/201.00.1/b/OK 12-
HoiTexmiKa Cucrema ynpasJjinns sikictio Bignosinae JCTY ISO 9001:2015 2025
Exsemnnsap Ne 1 Apx 40/32

6. Ilinetkoto BinOuparoTh 50 M mpo3oporo GuUIbTpaTy B KOHIYHY K00y Ha 150-
200 mur.

7. IlpunuBarorh 2-3 kpamuii ¢enondraneiny 1 kum gtatb 1-2 XBWIMHH, 1100
punanutu COy.

8. Tapsumit ¢unbrpar BigTUTpoBYIOTH 0,1 H. po3umnom NaOH no cnabo-
pOKeBOT0 3a0apBiIeHHS 3 TOUHICTIO 10 Kparmuau (0,03-0,04 mn).

CyMy 0OOMIHHUX OCHOB PO3pPaxoBYIOTh 3a (DOPMYJIIOIO:

S = ((axKpuc) — BxKnNaon) x100x0,1)/C,

ne S — cyma 0OMIHHMX OCHOB, M.-€KB. Ha 100 r IpyHTY; a — KUIbKICTb (inbTpaTy 0,1 H.
HCI, B3storo nns turpyBanusi, Mi; Kuc — nonpaska no tutpy HCI; B — kunbkicts 0,1 H.
NaOH, saxuii nimoB Ha TUTPYBaHHS B3ATOro 00’eMy (uibTpaTy, Mi; Knaon — mompaska 10
tutpy NaOH; 100 — xoediuient nepepaxynky Ha 100 r rpynTy; C — HaBaXkKka IpyHTY, sKa
BIJMOBIZAA€ B3STOMY Il TUTpyBaHHS 00’emy Quibrpary; 0,1 — koedilieHT mepeBoay B
MUTIEKBIBaJICHTH.

KOHTPOJIBHI IINMTAHHSA

1. B domy momsArae cyTb KOMIUICKCOMETPUYHOTO METOAY I10 BH3HAYCHHIO
OOMIHHUX OCHOB?

2. B yomy nonsirae cyts metony Karmrmena - ['mibkoBHIIa 0 BU3HAYEHHIO CYyMH
OOMIHHUX OCHOB B I'PYHTi?

3. SIKi TpYHTH BITHOCATHCSA 10 HACHYECHUX OCHOBaMU?

4. 3a skuMu (popMyJiaMHi BU3HAYAIOTh CTYIMIHb HACHYEHOCTI IPYHTIB OCHOBAMHU?

5. SIKi TpyHTH BITHOCATHCS O HECHACUYCHUX OCHOBAMM?

6. Slkumu cnocobamu Memiopallii MOJKHA PeryJIfoBaTH CKJIaJl OOMIHHUX OCHOB?

7. Hasixi Buiu OAUISFOTHCSI TPYHTH 32 BMICTOM HATpPir0?

8. Sk BrMBae ckiaj OOMIHHUX KaTiOHIB HA PO3BUTOK CLIHCHKOTOCTIONAPCHKUX
KYJIbTYp?

9. SIk BrutMBaE€ 3pOIICHHS CTEIIOBUX I'PYHTIB Ha CKJIaJl OOMIHHUX OCHOB?

10. Ilpy  skoMy  BMICTI  OOMIHHOTO  HATpIl0O TPYHTH  BBAXKAIOTHCS

COJIOHILIFOBaTUMU?
INPAKTUYHA POBOTA 14
AHAJII3 BOJHOI BUTS)KKH
META POBOTU: HaBuMTHCH TOTYBATH BOJHY BHUTSKKY TPYHTY 1 aHANI3yBaTH il HA BMICT
10HIB.

[MPUJIAN I MATEPIAJIU: 5%-uauit pozuna AgNO3; 10%-uauit pozunn BaCly; 4%- wuit
po3unH (NHa)2C204; 10%-nwuit po3unn HaSO4; aucTriiboBaHa Bojia; MOBITPSHO- CyXUH
TPYHT, TIPOCITHUH Kpi3h cuTo B 1 MM; Komba 3 mpoOkoro Ha 500 mur; TeXHOXIMIYHI
Tepesu; naneposi PuIbTpH; NPOOIPKH; MINETKA.

TEOPETUYHA INIAI'OTOBKA
3acoJIeHUMU BBAXKAIOTHCSA IPYHTH, B IKUX BOJIOPO3YMHHUX cotier Outbiie 0,2%. 3 mux

cojie B 3acojieHHX IpyHTax uacrime Bcboro 3yctpiuaroThess NaCl, NaSOs, NaHCOs,
CaS0s, CaCly, MgSO4, MgCl,,
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IIpuroryBaHHsi BOJHOI BUTSKKHU

1. 3BaxyroTh Ha TexHOXIMIYHUX Tepe3ax 100 r MOBITPSAHO-CYXOro IPYHTY,
MPOCISIHOIO Kpi3b CUTO B | MM, mepeHocATh Horo B KojaOy 1 mpuiuBaioTh 500 i
JTHUCTHJILOBAHO1 BOAH, sika HE MICTUTH CO».

2.  3akpuBarOTh KOJOY MpoOKO0, 300BTYIOTh BMICT MPOTATOM 3 XBWJIMH 1 BUTSKKY
¢ubTpyIO0TH Kpi3b manepoBuid QuibTp. Llo6 dineTpar OyB mposzopum, Ha (GUIBTP TPYHT
NEPEHOCATh YaCTUHAMM. SIKII0 mepiii Nopiii GuIbTpaTy 3MyJIeH], TO iX 3HOBY BUJIMBAIOTh Ha

GuIBTP.

3. Ilo 3akiH4eHHIO QLIBTPYBAaHHS KOJIOY 3aKPUBAIOTh MTPOOKOIO.

SIKicHe BU3HAYEHHS BMICTY iOHIB

1. BuzHnauenns xjaop-ioHy.

1.1.  bepyTb B mpoOipKy 5 MJI BOJHOT BUTSIKKH 1 MIAKUCIIOIOTH 1 IBOMA KparuiMHaAMHU
10%-noro po3unny HzSO4 Homaroth nexinbka kparmmH 5%-noro po3urHy AgNO3 1 BMICT
nepemimytoThb. [Ipo BiACYTHICTH XJIOp-10HY CyIsTh 10 ocany AgCl, sikuii yTBOPIOETHCS.

Peaki1ito ocaykeHHs XJI0p-10HY MOYKHA MTPEACTABUTH PIBHSAHHSIM:

NaCl + AgNO; = Ag Cl + NaNO3

1.2.  3a KUIBKICTIO Ocajly BiIMIUarTh: MaJlo, 6araro, ayxe Oararo.

2. Busznauenns cynbdar-iony.

2.1. Big6uparorp minetkor 10 MJI BOAHOT BUTSIKKH 1 MEPEHOCSATH B MPOOIPKY.
2.2 IMpunuatots 1 mit 10%-Horo po3uuny Ba Cly 1 kun’ata1s 1 XBUIHHY.

2.3.  SIkmo y BOJHIM BUTSDKIII 3HAXOJATHCS CIpPUYAHOKHCII COJIi, TO BUIagae OUTUN
ocaJl CipuaHOKHCIIOro 6apiro, peakilifo yTBOPEHHS SKOTO MOXHA MPEACTABUTH PIBHSIHHSIM:

Na,SO4 + Ba Cl, = BaSO4 + 2NaCl

2.4.  3a KUIBKICTIO OCaly BiIMIYarOTh: MaJlo, 6araro, gAyxe Oararo.
3. BuzHaueHHs KalblIiif-i10HY.
3.1. bepyrs BOpoOipKy 5 MJI BOJHOI BUTSKKH 1 NPUIUBAIOTH 5 Mil 4%-HOTO

[IABJIEBOKKCJIOTO aMOHIIO.

3.2.  JloBOIATH BMICT OO KHIIIHHS.
3.3. Ilpu yrBOpeHH1 O1I0TO OCaay y BUTJISIAI MIABIEBOKKUCIIOTO KAJBIIIO CYISITh PO
MPUCYTHICTH KaNbIIit0. Peakirito Horo ocaykeHHsI MOKHA MPEICTABUTH PIBHAHHSIM:

CaCl, + (NH4)2C204 = Ca C,04+ 2NH4 CI

3.4.  3a KUTBKICTIO OCaay BiIMIYalOTh: Mayio, OaraTo, ayke 6araro.

ok wbdrE

KOHTPOJIBHI IMTAHHA

SIKi TpyHTH BBa)KAIOTHCS 3ACOJICHUMU ?

SK roTyeTbcsi BOAHA BUTSKKA IPYHTY?

Sk y BOAHI BUTSXKIl TPYHTY BU3HAYAIOTh HASBHICTH XJIOP-10HY?
Sk y BOJIHIM BUTSKII IPYHTY BU3HAYaIOTh HAABHICTD CyIb(paT-i0Hy?
Sk y BOJIHIHM BUTSKII IPYHTY BU3HAYAIOTh HASIBHICTh KalbI1A-10HY?
[I{o Ha3uBa€eTHCS IPYHTOBUM PO3UYUHOM?
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/. Haski Buay noaUISIOTECA TPYHTHU 32 BMICTOM HATpit0?

8. AxuMu BuIaMu XIMIYHMX MEJIIOPAHTIB MOKHA PETYJIIOBAaTH CKJIaJl OOMIHHHUX
OCHOB B IPYHTI?

9. Sk BruiMBae ckiaa OOMIHHMX KaTIOHIB HA PO3BUTOK KYJIbTYPHUX POCIHH?

10. Sk BruiMBa€ 3poIEeHHS Ha CKJIaJ OOMIHHUX OCHOB?

IMMPAKTUYHA POBOTA 15

BH3HAYEHHA PH COJIbOBOI TA PH BOJIHOI BUTAKKH
BH3HAYEHHA I'TPOJIITHYHOI KHCJIOTHOCTI IPYHTY

META POBOTH: onanyBati METOJMKAMH BU3HAUYEHHS T1IPOJITUYHOI KUCIOTHOCTI 1
pH conboBOT BUTSKKU IPYHTY.

IMTPUJIIAIN I MATEPIAJIA: 1,0 1. po3unn CH3COONa; tutpoBanuii po3uun 0,1 H.
NaOH; denondranein; mNOBITPSIHO-CYXHIl TpPYyHT, MNPOCISHUKA Kpi3b cUTO B 1 MM;
TEXHOXIMIUHI Tepe3u; kojboa Ha 200 M, koHiuHa kojba Ha 100 mm; Oroperka st
TUTPYBaHHS; MOPLEISTHOBA CTYIIKA; MPOOIPKY; MiNeTKa; naneposi GuIbTpu.

TEOPETUYHA MNIAI'OTOBKA

KucnotHicts po3unHy o0OymoOBjIeHa ioHaMM BoOJHIO. [lpw He#lTpanpHiN peakiii
po3uuny pH 7, npu kuciiit meHe 7, npu Jy>kHil OutbIe 7.

B 3anexxHocTi Big TOro, B SKOMY CTaHI 3HAXOJAThCS B TPYHTI 10HM BOJIHIO,
PO3PI3HAIOTH CIAYIOYN BUAM KHCJIOTHOCTI: aKTyaJlbHy (aKTHUBHY) 1 IOTEHIIHHY (CKPUTY).
[ToTeHiifHy MOAUIAIOTHL HA OOMIHHY 1 TIAPOTITHYHY.

AKTyallbHa KHCJOTHICTh — II€ KHCJIOTHICTh IPYHTY, OOYMOBJICHa HAasIBHICTIO B
IPYHTOBOMY PO3UYHHI 10HIB BOJHIO 1 MO3HAYAETHCS JJATUHChKUMH OykBamu pH.

OOMiHHA KUCJIOTHICTh 3yMOBIIOEThCA HasBHICTIO Y I'TIK BogHIO ab0 amomiHio, sKi
BUTICHAIOTHCS 3 IPYHTY Mij nieto HetpansHux coneit (KCl, NaCl).

[NaponiTiyHa KHUCIOTHICTh XapaKTEPHU3YEThCA KUIBKICTIO 10HIB BOJHIO, SIKi
BUTICHSIFOTBCS 3 TPYHTY BOJTHUM PO3YMHOM COJI CI1aOKOi KMCIOTH 1 CHIIbHOTO JIyTy. BoHa
XapaKTepu3ye 3arajibHy KHUCJIOTHICTh TPYHTY, OO TpHU BU3HAUCHHI ii BPaXOBYETHCS SK
aKTyaJlbHa, TaK 1 0OMiHHA KHUCIOTHICTb.

BusHadueHHs TiIpoNiTUYHOI KUCIOTHOCTI 3aCHOBAaHE HATOMY, IO TIPHU B3a€EMOIII
po3uriHy CH3COONa 3 IpyHTOM YTBOPIOETHCS OIITOBA KHCJIOTA, KA BIATHUTPOBYETHCS
ayroM. 3a KUIBKICTIO JIyTy, SKHH TMIIIOB HAa TUTPYBaHHS, BCTAHOBIIOIOTH BEIHYHUHY
TIPOTITHYHOT KHCIIOTHOCTI.

st Toro, mo0 CyauTH TPO KHUCIOTHICTh TPYHTY, BH3HaydatoTh pH BomHOTO i
COJIOBOTO po3uMHiB. Bemnumna pH BoOgHOrO poO3uMHY XapakTepu3ye akTyalbHY, a
COJILOBOTO — MOTEHIIHHY KUCIOTHICTh TPYHTY.

X1 POBOTH

BusHavyeHHs riApOJiTUHYHOI KUCJIOTHOCTI.
1. Ha rtexHoxiMiuHMX Tepe3ax 3BaxylTh 20 T TMOBITPSHO-CYXOTO TIpPYHTY,
MPOCISTHOTO KPi3b CUTO B 1 MM, 1 BUCUTIaIOTh B KOJIOYy Ha 200 M.
2. K rpyary npunuBarots 50 ma 1,0 H. po3unny CH3COONa, 300BTYIOTh BMICT
KOJIOM Ha CIeliaIbHOMY MpUal IpoTsIroM 1 roguHu.
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3. Cycnensito (QUIBTPYIOTh Kpi3b Cyxuil (uibTp. SKI0 (PLIBTPAT OKaXeThCs
3MYJIEHUM, HOTro ClliJ] 3HOBY NpoIbTPYBAaTH 10 TOBHOI MPO30POCTI.

4.  BigOuparoTh MINETKOI 25 Ml Mpo30poro QuibTpaTy 1 NEPEHOCATh B KOHIYHY
K010y Ha 100 mu.

5. Jomatote 1-2 kpamnuuu (enondraneiny 1 BiATUTpoBYIOTh ¢inbTpar 0,1 H.
po3unnoM NaOH 10 cnaGko-pokeBoro 3adbapBiICHHS.

[MaponiTHyHy KUCIOTHICTH PO3PAXOBYIOTH 3a (DOPMYJIIOIO:

H = axKnaonx100x0,1x1,75/C,

ne H — rigponiTudna KuciaoTHICTh, M.-eKB. Ha 100 r rpyHTY; @ — KUibKicTb 0,1 H. NaOH,
SAKUU MIIIOB HA TUTPYBaHHA QuIbTpaty, Mi; Knaon — nompaska o tutpy; 100 — koediieHT
nepepaxyHnky Ha 100 r rpynry; 0,1 — koediuieHT nepepaxyHky B MulieKBiBaJieHTH; 1,75 —
nonpaBka Ha TMOBHOTY BUTICHEHHsI 10HIB BojHIO; C — HaBakka IPYHTY, sKa BIANOBiIae
B3SITOMY JIJI1 TUTPYBaHHs 00’ eMy (iIbTpary.

BusHavennst pH co1b0B0I BUTSIZKKH IPYHTY.

1. 3 IPYHTY BUJAJSIOTh 3aJIUIIKKA KOPIHHS, MEPEMIIIYIOTh 1 pO3TUPAIOTh TPYHT Y
CTYMIIL.
2. [ligroroBieHuil rpyHT HACUIIAIOTH B MPOOIPKY /10 MO3HAYKH 1 HanmuBaoTh 1,0

H. po3uud KCI 1o npyroi mo3Hayku, micjis 40To 3aKpUBaIOTh MPOOKOIO 1 300BTYIOTE. SIKIIO
micias 300BTYBaHHS PIBEHb PIIMHHU B MPOOIPIl HIKYE BEPXHBOI MO3HAYKH, TO HEOOX1THO
noaatu po3unH KCl, o6 BigHOMmEHHs Macu rpyHTY 110 00’ emy KCI 6ymo mpubmmsuo 1:2,5.

3. Komu piguna B mpoOipIiii cTaHe 30BCIM IIPO30POI0 MOXKHA MPHUCTYHaTH 0
BU3HaYeHHs pH.

4, He Topkarouuck cTiHOK MPpOOIpKH, 3aHYPIOIOTH MIMETKY Y BUTSIKKY TakK, 00 ii
KiHeI[b Ha 2-3 CM HE JIOXOJIUB J0 IMOBEPXHI IPYHTY 1 HAOUPAIOTh 5 MJT PO3UYHHY.

5. bepytb npoOipky mis Bu3HaueHHs pH 1 BUIMBaIOTH B HeEl 3 MIMETKH S MII
BUTSIKKU.

6. [TpunuBarots 0,3 MJI KOMOIHOBAHOTO 1HIMKATOPA 1 MEPEMIITYIOTh 1HAUKATOP 3
00’ €MOM BUTSIKKH.

7. 3a CTaHAAPTHOIO IIKAJIOK 3HAXOASATH €TaJOH, KOJIp SKOro CIIBMAnae 3

KOJBOPOM BHUTSDKKH. [lOpiBHIOIOTH 3a0apBiieHHs MPOOIpOK Ha OiTOMY marepi, Mmicis 90To
MO>KHA 3pOOUTH BUCHOBOK PO BEMWYUHY pH BUTSIKKU TPYHTY.

KOHTPOJIBHI IIMTAHHA

JlafiTe BU3HAUCHHS MTOHATTS KUCJIOTHOCTI IPYHTY.

SIka KUCTOTHICTB TPYHTY HA3UBAETHCS AKTYaIbHOIO?

[ITo Ha3mBa€eThCsI OOMIHHOIO KHCIIOTHICTIO IPYHTY?

SIka KUCTOTHICTH TPYHTY HA3WBAETHCS T1IPOTITHIHOIO?

Ha 4domy 3acHoBaHMii MeTOJ BH3HAYEHHS TIAPOIITUYHOI KUCIOTHOCTI
IpyHTY?

Sk Bu3HavyaroTh pH CONBOBOT BUTSIKKU IPYHTY?

SKi IpyHTH BBaXXarOThCSI KUCITUMU?

[I{o Ha3MBaA€ETHCS TYKHICTIO IPYHTIB?

Yomy HE0OX1THO OOPOTHUCH 3 KUCIOTHICTIO IPYHTIB 1 IKUMHU 3ac00aMu?

aOrwdE

©ooN®
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BU3HAYEHHA /O3 TIICY JIVIA T'ITICYBAHHA 3ACOJIEHUX IPYHTIB.
BU3HAYEHHA /103 BAITHA JIJIA BAITHYBAHHA KHCJ/IUX IPYHTIB
META POBOTU: HaBUMTHCH pO3paxOBYBaTH 03U BalHa Ta TilCy AJIA Meiopatii
IDYHTIB.
TEOPETUYHA MIAI'OTOBKA

JIJIsi TOYHOTO BU3HAUYEHHS HOPM BallHa BHKOPHUCTOBYIOTH BEIWYUHY TiIPOJITUIHOI
KACTOTHOCTI. J[03W BamHa pO3paxoBYIOTh HAOCHOBI €KBIBAaJCHTHOI MAacH BalHa, a TaKOX
Macu OpHOTO MIapy IPYHTY Ha 1ioii 1 ra (map rpyHTy ToBiMHOIO 20 cM Mae macy 3000000
KT).

XIJI POBOTH
BusHayeHHs 103 BaHa

s meuttpamizanii 1 M.-ekB. 10HiB BojHIO B 100 T 1pyHTY moTpiOHO 1 M.-ekB. a6o 50
mr CaCOgs, a Ha 1 kr — 500 Mr. [ToMHOXUBIIIY IF0 BEJTUYMHY HA Macy OPHOTO Iapy IPYHTY
(3000000 kr) i po3ainmusiu Ha 10° (U1 mepepaxyHKy MT B T), HiC/Isl CKOPOYEHHS OTPUMYIOTh
no3y CaCOs (B T/Ta):

(Hrx500x3000000)/1000000000 = H;x1,5.
BusznadenHns 103 rincy

Jo3y rincy nana 3aminu HaTpito Ha kKajiblidi B ['TIK rpyHTY po3paxoByrOTh 3a

dbopmyoro:
X =0,086x (Na— 0,05xT) xHxd,

ne X — no3a rincy (CaSO4x2H0), 1/ra; 0,086 — MisieBiBaJIeHTH TiNcy, T; Na — BMICT
oOMiHHOTO HaTpito, M.-ekB. Ha 100 1 rpyHTY; H — MOTY>XHIiCTh OpHOTO APy IPYHTY, cM; d —
IiJIBHICTE TOPU3OHTY, KMl MeliopyeThes, r/em>; T — eMHICTh OTTMHAHHSA, M.-eKB. Ha 100
T IPYHTY.

OcKUTbKH JJIS TITICYBAaHHS 3aCTOCOBYIOTh HEOUHIIIEHUH TiIC, TO KIHIIEBY 703y HOTO
PO3paxoBYIOTh 3 ypaxyBaHHsM BMicTy CaSOsx2H>0.

KinbkicTs rincy = (Xx100)/A, ne A — Bmict CaSO4x2H0, %.

KOHTPOJIBHI IMTAHHA

Sk po3paxoByIOTH /103U BallHA TIPH BalTHYBaHH1 KUCIUX IPYHTIB?
SIK po3paxoBYIOTH JI03H TIICY MPH T1IICYBaHHI 3aCOJICHUX TPYHTIB?
3acoseHi TPyHTH Ta iX MOMIHPEHHSI.

CoyioHYaKH, COJIOHIII Ta COJO0/1, IX 0COOJIMBOCTI.
OKHCHO-BITHOBHI BIIACTUBOCTI IPYHTY.

Kucna peaxitist IpyHTY, 11 TOXOKSHHS.

Bunu kucmoTHOCTI TPYHTY.

[ToHATTS IpyHTOBOTO PO34YUHY (CKJIad, KOHIEHTpAIisd, PEaKIlis).
[pyHTOBI KOJIOTAH, X OYI0BA 1 BIACTUBOCTI.

O Peaxkirist rpyHTy Ta 3aX01u MO0 11 peTyTIOBaHHS.

H“7’530.\'.CT’.U":h.Q‘J!\JP
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IIUTAHHSA 10 3SMICTOBHOI'O MOAYJIA 2
3 ATPOXIMIYHHUX BJIACTUBOCTEM IPYHTIB

1. Illo Ha3uBaeThCst rymycomM?

2. 3 IKMX OpraHiYHUX PEYOBUH CKJIAJIA€ThCS TYMYC IPYHTY?

3. 3a AKMM METOJIOM BM3HAYAIOTh BMICT TYMYCY B IPYHTI 1 B UOMY MOJISITa€ MOTO
CYTHICTB?

4. SIk TOTYIOTh TPYHT JJIs BU3HAYCHHSI BMICTY TyMycCy?

5. 3a axoto (HOpMYJIO BU3HAYAIOTH BMICT TYMYCY B IPYHTI?

6. 3a sixor0 (OpMYJIOI0 PO3PAXOBYIOTH 3aMlaCh T'yMYCY B IPYHTI?

7. 11lo Ha3UBa€THCS IPYHTOBUM BOMPHUM KOMITJICKCOM?

8. lllo Ha3uBaeTHCS BOUPHOIO 3AATHICTIO IPYHTY?

9. I1lo Ha3UBAETHCS EMHICTIO BOUPAHHS IPYHTY?

10. B yomy mnonsira€e CyTHICTh METOAY MO BU3HAYEHHIO €MHOCTI BOMpaHHs
IpYHTY?

11. Ha3BiTh BUaM BOMPHOI 31aTHOCTI IPYHTIB.

12. [Ilo Ha3uBaeThCs PiI3MIHOO BOUPHOIO 3/IATHICTIO IPYHTY?

13. IIlo Ha3uBaeTbes P13MKO-XIMIYHOIO BOMPHOIO 3JIaTHICTIO IPYHTY?

14. Ilo Ha3WBaAETHCS XIMIYHOO BOUPHOIO 3/IATHICTIO IPYHTY?

15. IIo Ha3uBaeThCs 0107IO0TTYHOIO BOMPHOIO 3JJaTHICTIO IPYHTY?

16. IIlo Ha3WBaIOTh EMHICTIO KATIOHHOT'O OOMiHY?

17. B yoMmy mnonsira€ CyTh KOMIUIEKCOMETPUYHOTO METOJY IO BHU3HAYEHHIO
OOMIHHHUX OCHOB?

18. B yomy nosnsirae cyts Metoay Kanmena - I 'uiapkoBuIia 1o BU3HAYECHHIO CYMHU
OOMIHHUX OCHOB B I'PYHTi?

19. SIxi rpyHTH BITHOCSTBCS 10 HACHYEHUX Ta HECHACHYECHUX OCHOBaMU?

20.3a sxkumMu  (popmyramMu  BU3HAUYAIOTH CTYMIHb HACHYEHOCTI TPYHTIB
OCHOBamu?

21. Slxkumu ciocobamu Memmoparlii MO>KHa PETYJIIOBATH CKJIa] OOMIHHUX OCHOB?

22. SIKi TpyHTH BBaXalOThCS 3aCOJICHUMU?

23. SIK TOTY€ThCS BOJHA BUTSKKA IPYHTY?

24. SIk y BOAHIM BUTSDKINI IPYHTY BU3HAUAIOTH HASIBHICTH XJIOP-10HY, Cylbdar-
10HY, KaJbIiA-10HY?

25. JlaiiTe BU3HAYCHHS MOHSATTS KUCJIOTHOCTI IPYHTY Ta il BHIIB: aKTyaJbHOI,
OOMIHHO1, T1IPOIITHYHOT?

26. Ha yomy 3acHOBaHWI METOJ BHW3HAUYCHHS TiIPOJITHYHOI KHCJIOTHOCTI
IpYHTY?

27. SIx Bu3Ha4atoTh pH COMbOBOT BUTSKKH IPYHTY?

28. SIKi TpyHTH BBaXKAIOTHCS KUCITAMHA?

29. SIk po3paxoBYIOTh 03U BaIlHA MPU BAITHYBaHHI KUCIHX IPYHTIB?

30. SIx po3paxoBYIOTh 103U TINCY MPH TINCYBaHHI COJIOHITIOBATHX IPYHTIB?

31. Cononyaku, COJIOHIII Ta COJO/1, IX 0COOJHMBOCTI.

32. OKHUCHO-BITHOBHI BJIaCTUBOCTI IPYHTY.

33. Kucna peaxitist IpyHTY, 11 TOXOKSHHS.
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