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BCTYII

Cucrema MOHITOPUHTY TIOBUHHA B 1ch0pMau1HH0My IUTaHl 3a0e3MeYnTu
oprasizaiiro HeoOXigHUX 1H(GOPMAIIHHUX MOTOKIB 1 MOJINIIATH CIOCTEPEKCHHS 32
OCHOBHMMHM IIpollecaMH Ta sBHUIIAMH B Oiocdepi. s mpudHATTS paiioHaTbHUX
YOPaBIiHCHKUX PIIIEHb HEOOXITHOI YMOBOIO € HasBHICTh SKICHOTO 1H(OpMaIiitHOTO
3a0e3MeyeHHs] MIOJ0 JWHAMIKH PI3HUX TOKa3HHKIB, SKi XapaKTepU3yITh CTaH
HABKOJIMIIHLOTO cepenoBuia. Jlo Toro >k, BCl HEraTUBHI TEHJIEHLIi, IO
BiI0YBAIOTHCA B PO3BUTKY CKJIAAHOI CUCTEMU «IIOAMHA — MPUPOJA — CYyCHUILCTBOY,
MiIBUITYIOTh AKTYaJIbHICTh SK €KOJIOTIYHOTO, TaK 1 COIllaJbHO-€KOHOMIYHOTO
MOHITOpHHTY. [lpuponHi 3MiHM CTaHy HAaBKOJMWIIHHOTO CEPEOBHINA BUBYAIOTHCS
ICHYIOUMMH Te0(DI3UYHUMH CIIy:)k0amMu  (T1IAPOMETEOPOJIOTIYHOI0,  CEMCMIYHOIO,
IpaBIMETPUYHOIO Ta 1H.). A IJId TOro, MO0 BUAUIMTH aHTPOTIOTEHHI 3MIHM Ha (hOHI
MPUPOJHUX, BUHUKIA HEOOXIJHICTb B OpraHizaiii CHellaJbHUX CIOCTEPEKEHb 3a
3MiHaMU cTaHy Olocdepu Mij BIUTMBOM JIFOJICHKOT ISITEHOCTI.

Kypc «MoniTopunr AoBKUUISH» (GOpPMYy€E OCHOBOMOJIOXKHI 3HAHHS  IIPO
KOHLIETITYaJIbHO-TEOPETUYHI 3acaJd MOHITOPUHTY JOBKLUIS, HOrO0 HOPMATHMBHO-
MIpaBOBE PEryJIIOBaHHS, OCOOJMBOCTI OpraHizamii Ta peai3alli MOHITOPUHTY
KOMITOHEHTIB JIOBKUUISA. 3HAY€HHS MOHITOPUHTY [JIsi PO3B’S3aHHSA MPUKIAHUX
mpoOJieM OXOpOHU JOBKULIA Ta 3aloO0iraHHs KPU30BUM SIBUILAM, OOYMOBIIIOE
BA)KJIMBICTh BUBYEHHS JUCLMILIIHUA Y MPOLEC] MATOTOBKH €KOJIOTIB.

Meta nociOHMKa — JOMOMOITH CTYAEHTaM 3acCBOITH MPOrpamMHUNA MaTepia,
Ha0yTH HOBUX YMiHb 1 HABUYOK, 3aKPIMUTH TEOPETHUYHI 3HAHHS, PO3IIMPUTU Ta
MOTJIMOUTH iX.

BaxxnuBumu 3aBnanHsAME Kypcy « MOHITOPUHT JOBKIJUIS €:

1) cnocTepexxeHHs1 32 CTAHOM JOBKULISA 1 3a (akTopam, siKi BIUIMBAIOTH Ha
OKpeMI eJIEMEHTH JTOBKLILJIS;

2) OLIIHIOBaHHS Ta aHaji3 (PaKTUYHOTO CTAHy BCIX CKJIaJIOBUX JOBKIJIS,

3) NporHO3yBaHHS CTaHy JIOBKUJIJISL 1 OL[IHIOBAHHS IIbOTO CTaHY;

4) 3a0e3MneucHHS HayKOBO-1H(GOpMaIiitHO1 H1ITPUMKH PUAHATTS
YOPABIIHCHKUX PIIICHb.
MOHITOPUHT JOBKULIS — 1€ Cy4YaCHUM HAYKOBHM 1 NPHUKIAJAHUN Hampsm

€KOJIOT1I Ta TPHUPOJOOXOPOHHOI [ISUIBHOCTI, SKWWA aKTUBHO PO3BUBAETHCS.
Exosoriyauii MOHITOPUHT € 0araToacmeKTHUM Ta OaraTOorpaHHUM, Mae€ 3B’S30K 13
HaWpPI3HOMAaHITHIIIMMHU Taly3sMUA Cy4acHOI JISTIBHOCTI JIOAUHU. MallOyTHI €KOJI0ru
3MOXYTh BHKOPHUCTOBYBAaTH BIANOBIAHY 1H(poOpMalio y npodeciiiHiil IisabHOCTI
HAyKOBIIA, TabopaHTa, CIIy>KO00BIIS TOIIIO.

Ha naGopaTopHux 3aHATTSIX CTYIEHTH O3HAHOMIIIOIOTHCA 3 METOAMKAMH, SIKI
IIMPOKO 3aCTOCOBYIOTHCA y E€KOJOTIYHHUX MOCHiKeHHSX. OCHOBHUH aKIEHT MpH
[IbOMY CTaBUTHCS Ha OMPALIOBAHHS HOPMATHUBHO-TIPABOBOI 0a3u y cepi MOHITOPUHTY
JMOBKIJIJISI, METOIOJIOTIYHUX MIAX04aX Ta METOIAX.

Buknananas kypcy «MOHITOPUHT JOBKLUIS» 1 KOHTPOJIb JOCSITHYTHX YCHIXIB
CTYJIEHTIB 3JIMCHIOETHCS 13 3aCTOCYBAHHSIM MOJYJIbHO-PEUTHUHIOBOI CHUCTEMH:
mporpamMa CKJIAJa€eThCsl 13 YOTUPHOX MOIYJIB, MOJYJIbHA aTecTallis OXOIUIIE
TEOPETHYHI Ta MPAKTUYHI MUTAHHS MPOTPAMH Ta BPAXOBYE YCIIXU CTYACHTIB IMPHU
BUKOHAHHI 1 3aXUCTI1 Ja00OpaTOPHUX POOIT.



METOAUYHI ITOPA/IN 10 BUKOHAHHA
JIABOPATOPHHUX POBIT I O®POPMJIEHHA 3BITY

1. OdbopmiroBatu 1abopatopHi poOOTH MOTPIOHO y BUTIISAL 3BITIB, Y KX BKa3yIOTh
MOPSIIKOBUM HOMEp JabopaTopHoi poOOTH, TeMy, MeTy, Marepial 1 00JiaJHaHHS,

3aBJIaHHs, XiJl BUKOHAHHS, pe3yJIbTaTh pOOOTH Ta BUCHOBKH.

2. Pesympratm poOOTH TmOAABaTM y BHUIVISAL TaOauIb, rpadikiB, AETaTIbHUX
PO3paxyHKiB, y AKX poOOTax poOUTH cxeMaTuuyHuil pucyHok. Ilianmucysatu
PUCYHKH BHHU3Y, BIJINOBIJHO TMOSCHIOWOYH. PUCYHKM TIOBUHHI OyTH YITKUMH 1

PO3MIIIIYBaTUCS HAa CTOPIHIII PalliOHAJIBHO.

3. 3a KOHTPOJIbHUMH 3alUTAHHSIMHU TIJATOTYBaTH TEOPETHUUHUN MaTepian Jyis

JOITYCKY, @ MOTIM 1 3aXHCTY JJa0OpaTOpPHOi pOOOTH.

4. YV KIHUI KOXHOI POOOTH mMicisi BUKOHAHHS YCiX 3aBJlaHb MOTPIOHO 3poOUTH

BHCHOBKHU Ta MOJIaTH PO3PaXyHKHU y (hopmi 3BITY.

5. Ilpu 3axucti n1abopatopHoi poOOTH MOTPIOHO 3HATH BIAMOBIJI HA 3aIPOINOHOBaHI

3alIMTaHH.

Ipumimka. /[us. /looamox A (3pazox 36imy npo GUKOHAHHS 1aOOPAMOPHOI pobomi).



Jlabopamopra poboma Nel

Tema. BABHAYEHHS OPTAHOJIENITUYHUX BJJACTUBOCTEM BOIM

Meta: HaBYUTHCS BU3HAYATH OPTAaHOJICTITUYHI TOKA3HUKU BOAM JIJIsl OLIIHKH 11
€KOJIOTIYHOTO CTaHy.
Martepiaim Ta oOaagHaHHsi: ¢doTtokoiopumerp CM-2000, anamiTuuHi TeEpesw;
CKJIsSIHA JIiiiKa, IMpoKoropyia koida wicTkicTio 200Mi1; 3HE30JICHWM MarnepoBUit
¢bineTp, MipHi Koa6m Ha 100M1 — 3 mT. 1 Ha 1o — 2 mT.; mimetku 1w 2mr; 5 mot; 3
uuiiaapy Ha 100 mor; nuniaap ['enHepa, KpuctanizaTop 11aMeTpoM 25 ¢M 1 3aBBUILIKH
50 cMm; cudon nns BimOopy cycnensii; araroBa crynka; mpudt Cuemiena; KoCroOy,
CoS0y * 7H,0, HySO4 (p = 1,84 1/ em®), rimuna, (NaPOs )e A crabimizanii cycrensii;
poOu BOAM.

TeopernyHa yacTuHa

OpeanonenmuyHuMu NOKA3HUKAMU HA3UBAIOTHCA TaKl BJIIACTUBOCTI BOJM, SIKi
MOXYTh OyTH BH3HAU€HI 3a JOMOMOIOI0 OpraHiB BIAYYTTS JAOCTIAHMKAa Ta 3a
30BHIIIHIM BUTJISIZIOM MPOOU BOJIH.

BignpampoBana TexHiKa 1 JOCHIJ JaayTh 3MOTY Bi3yaJlbHO BHM3HAYWUTH TaKl
MMOKa3HUKHU BOJIH, SIK KOJIP, 3aIax, CMak, MPO30PiCTh, KATaMyTHICTb, JOMIIIKH.

be3yMOBHO, BUKOPUCTAHHS IHCTPYMEHTAJIbHUX METOAIB POOUTH BU3HAYEHHS
KOJIbOPY 1 KajJaMyTHOCTI BOJM OLIbII TOYHHM, OJIHAK TPAAMUINIAHI METOJUKH
MIPOJIOBXKYIOTh 3JTUIIIATUCST 3aTPeOYBaHUMH.

OpraHonenTHYHI TMOKa3HWKU 1 BCTAHOBJICHHS TEMIIEpaTypu HajexkaTh 0
MOKa3HUKIB (PI3UYHUX BIACTUBOCTEH BOJU. TeMrepaTypy 3amipsioTh MPOTATOM SXB
TepMomeTpoM 3 HiHow noainy 0,1°C Gesnocepennbo y Bojoiimi a6o Bigpasy micis
B1100py TIpOo0OH.

Komip — mnpupomgHa BIAacTHBICTH BOJM — Ma€ pI3HI BIATIHKH, 3a SKUMU
HaifyacTilie 1 Ha3WBarTh BOJOWMHU, HAMp., TEMHO — CUHS Bojila YopHOro MOps, )KOBTa
gyepe3 AOMIMKH TIMHU Boja JKoBToi piku B Kutai; uyepBOHI KOpayid, 10 HAIAIOThH

KOJIbOPOBICTh BOAI, Aanu Ha3By YepBoHnomy wMopro. Cipo — 3elleHa Boja B



banrilicbkoMy MOpi, HETOBTOPHO OipI030BOMY KOJKOpPY — y JiaryHax CepeazeMHOTo
MOps, KOpUYHEBa depe3 HamIMInoK iowie Fe®* Boma VYpama, itiogoBama Boxa
tepmanbaux (78°C) mxepen M. Xalimyco6ocao B YTOpIIMHI HACHYEHOTO KOJIHOPY
yepe3 HaUIMIIOK OKHCHeHuX (opm Manrany 1 ®epymy. Boxmi MoxyTh HagaBaTu
3eJIeHe 3a0apBIICHHS CHHBO-3€JI€HI BOJIOPOCTI, KOJIP SKMX OOYMOBJIECHUN MITMEHTOM
(hIKOECPUTPUHOM.

BiaTiHKM TaM# KOJBOPIB BiJl ’KOBTYBAaTOTO JO KOPUYHEBOTO HAMAIOTh BOJII
PO3MHTI IPYHTH.

Bu3HnadueHHS KOTBOPOBOCTI pOOJIATH 32 TAKUMH METOIMKAMHU.

1. Icnye crangapTHa mkana 3 21 npoOipku, 3aMIOBHEHUX PO3YMHAMM Bl CUHBO-
#xoBTOro Nel — 11 mo 0OBTO — KOpuyHeBOro koiibopy Nel2 — 21, 3 axumu
MOPIBHIOIOTH KOJIIP BOAM, Y34TOI 3 BOJONMHU.

2. KonpopoBicTh BOIM BU3HAYAIOTh BI3yaJbHUM a00 KOJOPUMETPUUYHUM
METOJIOM Y Tpajycax, MOPIBHIOIOYM MpoOy BOAM 3a JAUXPOMATHO KOOAIbTOBOIO
IIIKAJIOI0, SIKy TOTYIOTh CAMOCTIMHO B jabopaTopHUX ymoBax. sl mpuroTyBaHHS
IIKaJy €TaJOHOBUX PO3YMHIB 3MINIYIOTh y CIIBBIJHOIIEHHSAX BIHOCHO po3uuH I—
cymimr coneit 0,0875 r KoCrO7, 2 T CoSO4 * 7H20 1 1mmm HaSO4 HSO4 (p= 1,84 1/
cm® ) B 11 posuuny ta posuun 2 — 1 mu HySO4(p= 1,84 r / cM®) B 111 posunny. IIpo6y
BOJM TIOPIBHIOIOTH 3 KOJBOPOM TNPUTOTOBJIICHUX CTaHAAPTIB 1 XapaKTepU3YIOTh
KOJIbOPOBICTh BOJIU B rpajycax.

Bona mpu konsopoBocti 20° BBaxkaeThesi 6e30apBHOIO — 1€ € €TANOH ii
KOJIbOPOBOCTI.

3. IIpu ¢dorokosoMeTpUYHOMY CTaHI BHU3HAYEHI KOJIBOPOBOCTI  BOAMU
BUMIPIOIOTh il ONTHYHY TYCTHHY 3 pI3HMMH CBITJIOQUIBTpaMH, a Ha
criekTpooToMeTpi — 3a PI3HUMU JOBKMHAMU XBHJIl CBITJIA, SKa MaKCUMaJbHO
MOTJIMHAETHCSA BOJOI0, € i1 XapaKTEPUCTHYHOI KOJHOPOBICTIO. Bumummii Komip
PO3YMHY € JOJAaTKOBUM JI0 KOJHOPY BHUIIPOMIHIOBAHHS, SIKHM TOTJIMHAETHCA.
JIoOaTKOBUMHM HA3WBaIOTh MilllaHi a00 CHEKTpalibHI KOJbOPH, SKI B3AEMHO

JIOMOBHSIOTH OAMH OJIHOTr'O 10 OLJIOTO.



[Tpu BuUKOpUCTAaHHI BOAM JJISi TOCMOAAPCHKO-IIUTHOTO BOAOCIIOKHUBAHHSA KOJIP
HE TOBHUHEH CIOCTEpIraTtucs B CTOBMYUKY BHCOTOIO 20 cM, a IJIsl BOJ MOOYTOBOTO
NpU3HAYEHHS — B CTOBIMUKKY BUCOTOIO 10 cM.

IIposopicme. CTyniHb IPO30POCTI BOAM BU3HAUAETHCS BUCOTOIO CTOBIA PiTUHU
B CM, Kpi3b, SIKHA BHpPA3HO BUJHO crerianbHuil mpudt CHewieHa 3 JHIAMH
3aBToBIIKK 0,5 — 1 MM 1 BucoTO0 2 MM. Boja i1 mMUTHOTO BOAOIOCTAYaHHS Ma€ HE
Mmentie sk 30 cMm, piuKOBiI BOAU MOXYTh MaTH Mpo30picTh 25 cMm. HasBHICTh 3aBuceid,
iXHS KUIBKICTH 1 CTYIIHb JHCIEPCHOCTI YacCTOUYOK BHM3HA4YalOTh IPO30OPICTH 3a
nonomororo aucka Cekki — MeTajaeBoro aucka aiamerpom 20 cM, Skl OAICHUN Ha
4 cextopu, ABa 3 HUX O¢papOOBaHI HOPHOIO 1 JiBa 011010 (apOoro. JIucK 3aHypIOIOTH
y BOJIy Ha TPOCHKY 3 MOJUIKAMH METPUYHOI IIKAIH, MOKK BIH HE CTaHE BUAUMUM, 1
3anucyoTh TUOuHy. [loTiM TigHIMAIOTh, 1 KOJM HOro cTaHe BHUAHO, 3aMUCYIOTh
rmuouHy. IloBTOproloTh 3 pa3u 1 pO3paxoOBYIOTh CEPEAHIO BEIMYHMHY, fKa 1 €
MIPO30PICTIO.

Cmak i npucmak. Po3pi3HAIOTh 4 OCHOBHI BHJIU CMAKY : COJIOHUL, 3yMOBJICHUI
HasBHicTIO NaCl; xucnuti, 3yMOBICHUN HAJUIMIIKOM KapOOHATHOI KHUCIOTH,
3BUYANHUI CMaK MIHEpaJbHUX BOJI; 2ipKuli — MarHi cynbQaty; corookui. Y cl 1HIIl
BIIUYTTS] HA3WBaIOTh MpUCMaKaMu (HAmMp., PUOHMM, XJIOPHUM, METaJleBUM).
[HTEHCUBHICTD CMAaKy OIIHIOIOTH 32 5 — TU OAJBHOIO MIKAJIOK0.

3anax. 3anax BOJM BUKIMKAIOTH JIETKI PEYOBHHHM, IO MAXHYTh — MPOAYKTH
MeTaboIi3My TiapoOIOHTIB,  OI0XIMIYHOTO PpO3KJIAaJaHHS OPTraHIYHUX PEUYOBHUH.
KommnoHeHTIB CTiYHUX BOJ. 3amax BCTAHOBIIIOETHCS MIC/sl BU3HAYEHHS cMaky, mpu 20
— 25°C 1 60° C. OxpiM mpupoaHMX 3amaxis, IS CydaCHHX BOJ XapaKTEpHi 3amaxu
MITYYHOTO TOXOJKEHHS, HAaNpUKIan, OcH3UHOBMMA, KaMdopHuii, (eHOoIbHUH,
XJIOpHUH. SIK1 Ki1acu(iKyOTbCs SIK XIMI4HI 1 JIKApChKi 3anaxy. [HTEHCUBHICTh 3amaxy
BHU3HAUYAETHCS 3a I’ATUOAIBHOIO IIKAJOK. |HTEHCUBHICTD 3aMaxy MUTHOI BOAM IPH
20°C 1 60° C mae Oytu B Mesxkax 10 2 Ganis. KoHIeHTpallis BU3HAYyBaHOT PEYOBHHH B
PO34YMHI TP MAKCUMaJIbHOMY PO30aBJieHl, KOJIM 3amax Ie BITYYBAETHCSA Ma€ Ha3BY

NMOPOroBOI KOHIEHTPAIIii.



Kanamymnicmov 600u — BenuumHa, oOEpHEHA MPO30POCTI, KA XapaKTEPU3YE
BMICT 3aBHCel MeHII Hixk 2 Mr/11. [i BU3HAYAIOTh 32 JOMOMOT0I0 TypOiauMeTpa.

Typbioumempis — BUMIPIOBaHHS 1HTEHCHBHOCTI CBITJIONOTJIMHAHHS (TOYHIIIIE
HEMPOHUKHICTh CBITIa) TBEPAUMH YacTUHKaMu (cycriensii). s TypOiAMMeTpuIHUX
BUMIPIOBaHb TaKOXX MOXYTb OyTH BHKOpPHCTaHI (OTOCIEKTPOKOJIOPUMETpU abo
criektpooroMerpu. AHaNI3 TONSITaE 'y BUMIpIOBaHHI oNTUYHOI TycTuHH (D)
aHaJI130BOi BOAM BIJIHOCHO TUCTHJILOBAHOI 1 3HAXO/KEHHS KOHIICHTpAIlli 3aBHCIUX
4acToK (C) 3a rpadikoM 3aJIeKHOCTI
D = f (c), came sKOIWO 1 BH3HAYAETHCS KAJIAMYTHICTH y MI/J. 3a3BHuai
BUKOPHCTOBYIOTh BUJMME CBITJIO 1 KIOBETH 3 POOOYOI0 AOBXKHHOIWO 5 cm. Jlnd
noOyI0BU KalliOpyBaJIbHOTO Tpadika roTyroTh KaoOJIHOBY CYCIIEH3iI0 3 ¢ =lmr/mi,

cTab11130BaHy HATpii rekcameradocdarom.

Xix pooorn
3apnanns 1. Busnayenns koJipHocrti. ['oTytots po3unu Nel: 0,0875 r K,Cr, Oy, 2r
CoS0y *7H,0, 1ma H,SO4 ( p= 1,84 r/em®) B 1 11 guctrinboBanoi Boau i po3urd Ne2:
1 man H, SO; (p= 1.84 r/cm®) B MipHiii kon6i Ha 1 11 10BECTH BOIOIO 0 PHUCKH.
['oTyt0Th cepito CTaHIapTHUX PO3UMHIB B K0ja0ax Ha 100 Mi: HaIMBaIOTH pO3uuH 1,
JOJMBAIOTH 0 PUCKH PO3UYHMHOM 2, IEPEMIIIYIOTb.

a) JUIsl BI3yaJIbHOT'O BU3HAYEHHs MpoOu 1 ctaHaapTiB nmo 100 M BUIIMBAIOTh 10
MUATIHAPIB 1, AUBJISIYUCH 3TOPU YHM3, 3HAXOMATHh 3a0apBJICHHS CTAHNIAPTY, B SIKOMY
KOJIIp CIiBOAAA€ 3 KOJIbOPOM MpooOH;

0) y BUMAAKY IHCTPYMEHTAJIBHOTO METOJly BHU3HAYAIOTh ONTHUYHI TyCTHUHU
CTaHAApPTIB HAa CHEKTPO(DOTOMETPI y KIOBETI 3 JOBXHHOI 2 CM TIOPIBHSHO 3
JUCTUIIHOBAHOIO BOJIOIO. ByayroTh KamiOpyBajibHUN TIpadik 3aJIeKHOCTI TPagycCiB
KOJIOPOBOCTI BiJl ONTUYHOI I'yCTUHH.

[lepen amamizom Bomu 1 mpoOy (UIBTPYIOTH, BIAKUIAOYMA TEpIIl TOPIT
¢inpTpaTy, a MOTIM BHUMIPIOIOTh ONTHYHY TYCTHMHY NpoOM BOoAM 1 3a rpadikom

3HAXOJATh KONILOPOBicTh. SIkimo BoHa mepesuinye 80° mpoOy Boaum po3BOAATH, a
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pe3ynbTar rpadiyHUX BH3HAYCHB IICJIS MOBTOPHUX BHUMIPIOBaHb TOMHOXYIOTh Ha
KPaTHICTb PO3BEICHHS.

3aBnanns 2. Buznauennsi npo3zopocrti. JlociiakyBany Bojly HAJIMBAIOTh JO BUCOTH
30 cM y OWIiHAP 3 TUIOCKMM JHOM. [IWTiHIp BCTAaHOBIIOIOTH HA IMIJICTABIN Haj
crietiayibHUM 1IprdToM CHeieHa abo 1HIKMM, HANMPUKIIad, YTBOPIOIOTh XpecT (JTiHil
3aBTOBIIKH 1MM), TaKUM CHIOCOOOM, 0O BIJICTaHh MDK JTHOM IMIIHApA 1 HIpudTOM
Oyna 4 cm. 3ropu Kpi3b IIap BOAM, PO3MIAIAI0UN MPU(T B MPOXITHOMY CBITIi, HOTO
YUTAIOTh, JOJMBalOYM ab0 BIUIMBAIOYM BOJYy. MaKCHUMaldbHUI CTOBIYUK SIKOi Jla€
3MOry BiAPI3HUTH MpU(dT. OTpuMaHa BUCOTA XapaKTEpU3ye NPO30PICTh TPOOU BOJIH.
3apnanns 3. BusHauenHsi cmMaky i mpucmaky. BusHauaioTh 3a BIJICYTHICTIO
MiJI03p¥ Ha TOKCHYHIicTh Boau. Ilepen amamizoM Boxy Tpeba mimirpitm go 25°C.
Ha6upatote mo pora 20 mu. He koBraroum, TpumaroTh 3 — S5 C, MICIOA YOTO
MPOTOJIICKYIOTh JIUCTUIILOBAHOIO BOJIOI0. HeBenukuit 00’eM BOJM HArpiBarOTh J10
60°C i 3HOBY BU3HAYAIOTH CMaK.

3aBnannsa 4. BusHayenns 3amaxy. 100 Mia JgochipKyBaHOi BOAM TpHU 20°C
HAJMBAIOTh JI0 HIUPOKOTOPJI0i KOJIOW 3aKPUBAIOTh MPUTEPTOIO MPOOKOI0, PETEIHHO
CTPYIIYIOTh, BIJKPUBAIOTh 1 BH3HAYaIOTh XapakTep Ta IHTCHCUBHICTh 3amaxy.
Harpisarors 100 M Bogu 10 60 — 65 °C i Takoxk aHami3yrOTh 3armax.

3aBnanns 5. Buznauennsi kagamyrtHocTi. [Ipu koHueHTparii 3aBuci nonaa 50 Mr/mn
00’eM npobu — 0,5 11, ipu <50 mr/m — 1.

1 eman. 100 T TIUHU PO3TUPAIOTH Y araToBiil CTYMII 3 TUCTUIHLOBAHOIO BOJIOIO,
3MHMBAIOUM B KPHUCTANI3aTOp, SIKUA MOTIM 3alOBHIOKOTH JHMCTUIBLOBAHOK BOJOIO,
NEepPEMIIIYIOTh 1 3aMINAIOTh BiAcTOOBaTUCA. Yepe3 | roauvHy BepxHIM map BOIU
BHUCOTOIO 2 CM Bi1OMparoTh CUOHOM — I CYCTICH31I Ma€ PO3Mip YaCTUHOK MEHIII SIK
0,05 mm.

2 eman. Cycnensito BiAQUIBTPOBYIOTh Ha ManepoBoMy (iabTpi, BUCYIIYIOThH
npu 105°C i 3HOBY po3THpaIOTh B araToBiii cTynwi. [i HaBaxKy Macoro 1T po3THparOTh
3 TUCTUJIHOBAHOIO BOJIOIO. 3MHMBAIOYU B MipHY K010y MicTkicTio 11 3 Hanmutum 0,1%
po3unHOM cTtalbimizaropy, 06’emom 200 mu. OG’eM MOBOASTH JO PUCKUA BOJOKO 1

OTPUMYIOTh CYCIIEH31€I0 3 KOHIIEHTpali€lo a1 mr/ miut. Y MipHux koibax Ha 100
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MJI TOTYIOTh PO30aBIlIeH1 CTaHJIAPTHI CYCIIEeH311l 3 KOHIEHTPAII€I0 3aBUCINX YacToK 1,
2, 5,10, 20, 40, 60 mr/n. Hammpuknaza, 1 M cycneH3ii MIMeTKo MepeHOCITh B MIpHY
K0JI0y 1 JoBOASITH 10 100 M1 qUCTUILOBAHOO BO010. OTpruMaHa cycrneHsis mae c=10
MT/I.

3 eman. BuUMIpIOBaHHS BEJIMYUH ONTHYHHUX TYCTHUH PO3BEICHHUX PO3UMHIB
3MIMCHIOIOTh Ha CHEKTPOGOTOMETpPI B KIOBETI JIOBKMHOK S CM I MaJluX
koHHeHTpauid ( Ao 10 mr/m), a nns BUIIMX KOHUEHTpauid — 2 cMm. Pesynpratn
3aHOCATh 70 Tabnuii. [lotim OyaytoTh KanmiOpyBanpHuM rpadik. s mporo Ha oci
a0CIMC BIAKIAJAIOTh KOHUEHTpAIll CTaHAAPTHUX PO3YMHIB, Ha OCI OpJMHAT —
BIIMOBIHI iM ONITUYHI TYCTUHU CTAHJIapPTIB.

4 eman. BUMiprooTh ONTUYHY T'YCTUHY MTPOOU BOJIH 1 32 TpadikoM BU3HAYAIOTH
KOHLIEHTPAII}0 3aBUCIUX YACTOUYOK B MI/JI, TOOTO KaJTaMyTHICTb.

Pe3ynpTaT ycix opraHoJIeNTUYHUX OKA3HUKIB 3aUCYIOTh Y TAOJIHIIIO.
BucHoBok.

IIuTaHHs 1J CAMOKOHTPOJIIO
1. Ha3BiTh OCHOBHI OpraHOJCNTHYHI MTOKa3HUKHU SKOCT1 BOJIU?
2. SIKi TiIpoJIOTiUHI MTOKa3HUKH MMOBEPXHEBUX BOJI BU3HAYAIOThH IPH MOHITOPHHTY?
3. SIki riApoXiMivHI MOKA3HUKH Ta IHTPEAIEHTH BUKOPUCTOBYIOTH MPHU
MOHITOPUHTY BOJU?

4. Sxi riapo610yI0TiyH1 1 0aKTEP10JIOTIUHI TOKA3HUKH SIKOCT1 BOIU?
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Jlabopamopra pob6oma Ne 2

Tema. BUBHAYEHHS pH BOAU

Merta: o3HaitomuTHcs 13 pobororo pH-meTpa — MU-150 Ta HaBUMTHUCS 3aCTOCOBYBATU
HOTO Ha MPaKTHII].
Martepiaau Tta o6nagnannsa: pH — merp MU — 150; ximiuH1 cTaKaHYUKU €MHICTIO 50
M — 5 T, QPUIBTPYBaTBHUN Marip.

TeopernuHi BizomocTi

HeBenuka yacTrHa MOJIEKYJ BOJIW AMCOLIIOBaHA HA BOJHEBI Ta T'iIPOKCHIIbHI
HOHU. Y XIMIYHO YMCTIN BOJI MOJISIpHA KOHLEHTpALisl [IUX HOHIB OJHAKOBA 1 CKIIAJ1a€
npu 25°C — 10"monb/n. OTKe, BeIMYMHA YTBOPEHHS 000X KOHIEHTpALiil JOpiBHIOE
104, Ile yrBopenns 30epirac MOCTiiiHy BEIUYMHY 1 B IIPUCYTHOCTI PEYOBHUH, IIPU
JUcoLialli SKUX YTBOPIOIOTHCA BOJHEBI Ta TIAPOKCUIIBHI HOHU. ToMy IiIKOM
JOCTaTHO BHU3HAUUTH KOHLEHTPALII0 OJHOTO 3 HHUX. llepeBakHO BHU3HAYAIOTH
BOJIHEBI HOHHU.

OcCKUIbKM KOHIIEHTpAIlisl BOAHEBUX MOHIB, TOOTO aKTHBHA PEAKIlisl CEPEIOBUIIA
MOXX€ MaTH HaWpi3HOMAHITHIII 3HAYCHHS 1 BIAPI3HATHCS Ha JCKUIbKA IMOPSJIKIB,
NpUIHATO BHUpaKaTh 1ii BeauuuHorw pH, dAka € jAecITkoBUM JjorapupMom
KOHIICHTpAIIli 10HIB T1IPOTeHY

pH=-1g [H']

AKTHBHY pEaKIlito BOAW BU3HAYAIOTh, 3a3BUYAil, TOTEHI[IOMETPHYHUM METOIOM
(pH-meTpom) 3a pomomMororo ckJsiHOTO enekTpoza. [lepen mouatkom poOOTH CIif
HaJalTyBaTh HoHOMIp 3a pi3HMIEl0 Bigomux pH Oydepnux po3uuniB. bydepni
PO3YMHU TOTYIOTHCS 3 PEKOMEHIOBaHUX peakTuBiB aiisi pH-meTpii. BukopucroBytoTh
PEaKTUBM Yy BUTJISIII CTaHIAPT — TUTPIB, IO po3paxoBaHi Ha mpurotyBaHHs 1000 M
OydepHoro po3umHy. SIKI0 npu 3aHypeHl €JIEKTPOIIB Y PO3YMH, TMOKa3HUK HE
30iraeTecsi 31 3HA4YCHHSIM Oydepa, Toal TOTPIOHO TOKPYTUTHU KaTiOpyBaIbHOIO
BUKPYTKOIO pH-Merp 10 Tux mip, MOKM 3HAYEHHS HE CTaHe noTpiOHUM. J[lns

MPOBEICHHS MOJANBIIOI0 KaliOpyBaHHS TOTPIOHO CIHIAyBaTH I1HCTPYKIi, IO
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J0Ia€Thes 10 npuiany. bydepHi kamOpyBanbHI piAMHN MOBUHHI OYTH 3aXHINEHI BiJ
MOMafaHHsd BYTJIEKUCIIOrO a3y 3 MOBITpA. IX ciif 30epiraTv B IIiIBHO 3aKPUTii
YIaKOBIII.

Xix podoru
3aaanns 1. Buznauutu pH npocaimkyBanoi Boau. Posnoyatu po6oTy HEOOX1THO 3
HACTpPOIOBaHHS HoOHOMIpa 3a pi3HHUIE Bigomux pH OydepHux po3dmHIB, SK
PEKOMEH/I0BAaHO B TEOPETUYHIHN YaCTHHI 11i€1 pOOOTH.

Y XIMIYHMM CTakaH4YMK  HAJWBAIOTh JOCII)KYBaHy BOJY 1 IIPOBOASTH
BuMiproBaHHsa pH 3a pesynbraramu moteHmioMmerpa. Ilepen KOXXHHM 3aHYpPEHHSIM y
JOCTIKYyBaHy BOAY €JIEKTPOAW HEOOXIMHO PETETbHO IMPOMHTH JUCTHIHOBAHOIO
BOJIOIO 1 BUJQJIMTU 3 HUX HAJIUIIOK BOJAU (PUIBTPYBaJbHUM manepoM. Enextpoau
MOBUHHI OyTH 3aHYpEH1 y JOCHI)KyBaHUN PO3UYHMH HA MIHMOWHY HE MEHIIIE SIK 2 CM.

[Ipu BumiproBanHi pH po3uuHiB, TemiiepaTypa SKHUX BIIPI3HAETHCS BiJl
KIMHATHOi, HEOOXI1JJHO 3aCTOCOBYBAaTH aBTOMATHYHY TEMIIEpaTypHY KOMIICHCAIIIIO,
ab0 IpH KOKHOMY BUMIPIOBAHHI BKa3yBaTH TEMIIEPATypy JOCIII)KYBAHOTO PO3UUHY.
Benuuuny pH ciig BU3HauaTH miciast TOTo KOJIM 3HAYEHHS MOKa3HUKA CTa01T13yEThCS.

BucHoBok.

IIuTaHHA 18 CAMOKOHTPOJIIO
1. Jlo SKOTO THITY €JIEKTPOJIIB HAJICKUTh CKIISTHUM elIeKTpoA? SIKi B HbOTO HEJOMIKH 1

repeBaru?

2. Slkum criocobom rotyrots pH MeTp 10 po6oTH?

w

Y yomy cyTHICTh KamiOpyBanHsi pH merpa. Uum 3ymoBiieHa HEOOXIIHICTh III€i
npouenypu?

Sxe 3nauenns pH y po3unHax pi3HOI KUCIOTHOCTI?

BwmicToMm sIKMX CHIONTYK 3yMOBJIEHA JIYKHICTh (KUCIOTHICTH) BOJU ?

SAxa ponb pH y ximii Ta 6i0y0r11?

N o a &

SIxi MeTOM BUKOPUCTOBYIOTHCS /I BU3HAYeHHS pH?
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Jlabopamopna poboma Ne 3

Tema. BASHAYEHHS BLJILHOT'O XJIOPY B
BOJOMPOBIJIHII BOI

Mera: HaOyTH HaBUYKM a) KOHTPOJIIO aKTMBHOTO XJIOPY B BOJAL JUIsl OIIHKHU il
€KOJIOTIYHOrO0 CcTaHy; ©0) MeToay HoaoMeTpii SK Pi3HOBHUIY TUTPUMETPUUHOTO
KUIBKICHOTO aHai3y.

Martepiaan Ta ob0iagHAHHSA: TEXHOXIMIYHI Tepe3u; BUMipIOBaJibHA TineTka Ha 50
MJI, MIKpoO topeTka Ha 50 MJI, KOHIYHA K0JI0a 3 MPUTEPTOI0 MPOOKOIO MICTKICTIO 250
M1, Koston emHicTio 100 mutr — 2 mr.; po3unH NaS;03, C=0,01 moms/n; kamii omum
Kl(kpucraniuamii); kpoxmanb, 0,5% po3uun; 30% po3uuMH aleTaTHOI KHCIOTH
CH3COOH; mpo6a BoaoIpoBiAHOT BOIH.

TeoperunuHi BizomocTi

Jlns 3He3apakyBaHHS BOJM IMHUTHUX MOTPeO BUKOPUCTOBYIOTH Y@
BUIIPOMIHIOBaHHS, paaialiiiHi MeToad, O30H 1 xjop. XiopHa oOpoOka €
HalJeIeBIINM OAKTEPULIMAHUM 3aC000M, @ BMICT XJIOPY 3aJ€XKHTh BlJ SIKICHOTO 1
KUIBKICHOTO OakTepiaibHOro ckiany Bojau. OmHaK XJIOp € Jy»e TOKCUYHHM, MOXKE
JIETKO B3a€MOJISITH 3 OPTaHIYHUMH PEYOBUHAMM JIO 1€ OUIbII HEOE3MEUYHUX CIOIYK
THUITYy JIOKCHHIB, TOMY TiepeBuiyBat 0,5 Mr/in. Y mporeci XJopyBaHHS BOAH MOXKYTh
yrBoproBatu aHionu, tuny CI, ClO", a Tako XJOpPOBMICHI CITOJYKH HAIXOIATh 3i
CTIYHUMHM BOJIAMH XIMIYHUX T1ITPUEMCTB.

Meton HanexuTh 10 HOMOMETPii 1 3aCHOBaHMI Ha OKUCHO—BITHOBHIN peaxilii,
noB’s3aHii 3 neperBopeHHsiM I B I, [Ipu migkuciaeHH1 aHali30BaHOI BOJIU 1 10JJaBaHH1
Hagmumky Kl yci XJIOpOBMICHI CHOJIYKM BUAUISIOTH TUWOJ, SIKUM BIATUTPOBYIOTH
poOoOYMM PO3YMHOM HATpi TioCynah(haTy 3a HASBHICTIO I1HAMKATOpAa KPOXMAJIIO.
Kinbkicte NaS;03, ika BUTpaueHa Ha TUTPYBaHHS AUHONY € €KBIBAJICHTHA BMICTOBI
TUXJIOPY B AOCIIKyBaHi#i Boai. OCHOBHI XIMIUHI peakiiii MpoIiecis:

Cl+21 =1,+2CI
I,+Na,S,03=2Nal+Na,S,0¢
Won, 3anexxHo BiJl KOHIIEHTpAIlli 3a0apBItO€ PO3YMHU B KOJILOPH BiJ] KOBTOTO

710 4YepBOHO-0yporo. [HauKaTop 10AaI0Th HAPUKIHIN TUTPYBAHHS, KOJIM 3a0apBIEHHS
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ctae Omig0-KOBTUM. Kpoxmaibs yTBOPIOE 3 AMHOOM IHTEHCUBHO — CHHIO PEUYOBHHY.
VY Toulli eKBIBaJIGHTHOCTI B MHUTh, KOJIU BIIHOBIIOETHCS BECh MUWOM, CHHIA KOJIp
3HUKA€E, PO3YHH cTae 0e30apBHUM
VYMICT XJI0py MicCas pO3paxyHKiB BUPAXKaIOTh B MT" Ha JIITP BOJIH.
Xix pooorn
3apnannss 1. IlpuroryBanusi po3uuny piasa turpyBanHs Na:S:0s, Cn=0,01
MOJIb/J1. BuzHadaroTe MosspHy Macy NaS;03 ['oTyroTh po3uuH.
3apnanns 2. [IpuroryBannsa 30% po3uun ameratHoi kuciaoru CH3COOH. Jlo
KOHIYHOI Ko0JiOM BHocaATh 100 M AUCTHIRLOBAHOI BOoAM Ta JodaroTh 30 M
KOHIIeHTpoBaHoi areratHoi kuciaotu CH3;COOH.
3apnanns 3. I[lpuroryBanns 0,5% po3uuny kpoxmaiw. /[0 KOHIYHOI KoOJIOU
BHOCATH 100 MJI IUCTHIILOBAHOI BOAY Ta JOAAIOTh 0,5 T KpOXMato.
3aBnanns 4. BuzHaueHHsI BUIbLHOTrO XJI0py B BOAONpoOBiaHii Boai. /lo KoHIYHOT
KOJIOM 3a JIOTIOMOT'OI0 IIIETKH BHOCSITH TOYHO BIAMIPSHHUM 00’€M BOJOIPOBIIHOI
Bosu (50 — 100 mn), nogarots 0,5 r KI 1 10 mu aneratnoi kucnotu. Yepes 5 — 10 xB
TUHO/, 0 BUIAIIMBCS, BIATUTPOBYIOTHCS po3unHOM NapS;0s. V KiHII TUTPYBaHHS 10
CBITJIO)KOBTOTO PO3YMHY JOMAIOTh 1 — 2 MJI pO3YMHY KPOXMAJO 1 TPOJOBXKYIOThH
TUTPYBaHHS 10 3HEOAPBIEHHS po3uuHy. TUTpyBaHHS MPOBOJSATH HE MEHI 4 pa3iB 10
OTPUMAaHHS BIITBOPIOBAHUX PE3YJIBTATIB, 3HAXOAAThH CEPEIHIN 00’ €M 1 pO3paxOBYIOTh
MacCOBY KOHIIEHTPAIIII0 AUXJIOPY Y BOJI:
Vecs35,5+1000

Ve
X= =0 , MT/II,

Ooe Vi C — cepedne 3nHauenHs 00’emy, MA | KOHYyeHmpayis Hampit miocyibghamy,

. . VH o
MOJIb/L, 8IONOBIOHO, 2

2/Mob.
BucHOBOK.

— 00’em ananizosanoi 6oou, 35,5 — exsigaienm XJiopy,

ITuTaHHA 1J CAMOKOHTPOJIIO
1. SIxi ¢i3uyHi Ta XIMIYHI BIACTUBOCTI XJIOPY?
2. OxapakTepusyiTe OCHOBHI JiXKepesia HaIX0KEHHS XJIOpY Y BoAy?
3. SIki MeToau 3aCTOCOBYIOThCS JIJIs BU3HAYEHHSI BMICTY XJIOPY Y BOJIi?

4. 13 IKOI0 METOI0 BU3HAYAETHCS BMICT XJIOPY Y BO1?
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Jlabopamopna poboma Ne 4
Tema. BUSBHAUEHHSI XJIOPUAIB ¥ BOJAI (METO/ MOPA)

Merta: 3aCBOITH METOAMKY BU3HAYEHHS XJIOPHUIB Y BO/II.
Martepiaan Ta o6JagHaHHA: MipHI Koabu mictkicTio 100 mut; TUTpOBaHUM pO3YMH
NaCl; 10 % po3uun 6ixpomaty kanito; TutpoBaHuil po3unH AgNO3, 1 mi po3uuny
ocamkye 1 mr Cl; GropeTkr MiICTKiCTIO 50 MJI; KOHIYHI KOJIOM Il TUTPYBaHHSI;
miretk 1mit; 2mot; 5 mot; 10 mut; penondranein.

TeopernuHi BizomocTi

X0pUI-OHH 3YMOBIIIOIOTH COJIOHICTh MOPCHKOT Ta OKEaHIYHOI BOAM, & TAKOX
COJIOHHMX 03€p; Yy MPICHUX BOJIOMMAX XJIOPUJU 32 KOHIIEHTPALIE€I0 MOCIIal0Th TPETE
MicIie micias TigpokapOoHaT — i cyibdar-ioniB. Bmict #onis ClI” B mutHif Bomi
pErIaMEeHTYEThCS 1 HE Mae€ nepeBuIyBatu 350 Mr/im.

KinpkicHe BHM3HAU€HHS XJIOpUJ HOHIB BHUKOHYETHCS TUTPUMETPUUHHUM
METOJIOM, 3 BUKOPUCTAaHHSAM B AKOCTI TUTpaHTa HiTpary apreHTymy AgNOs, 1 M
aKoro ocajkye 1 mu xjmopun ioHiB. Turpumerpuunuii meron Mopa 0a3zyeTbcsi Ha
OCaJKEHHI XJIOpUJ — HOHIB po3unHOM HiTpaTty apreHtymy AgNO; 3a HasBHOCTI
kamit xpomaty K ,CrOs sk imgukatopa. Ilig gac tutpyBanus Ag NO; cmouaTky
yrBoproeThesi ocan AQCI 6imoro komabopy. Komu Bei Xinopua-ioHu Oy1yTh 0CaHKEHI,
Opy TNOJAJBIIOMY J00aBIISIHHI YTBOPIOETHCS LIETJISHO-YEPBOHMM OCajJ apreHTyM
xpomaty Ag 2CrO,.

NaCl + AgNO; = NaNO; + AgClI
K,CrOs + 2A9N03 = 2KNO; + Ag 2CrOy

OpmHo4acHO 3 XJIOpUJaMU BU3HAYAIOTHCS 1 OpOMiAN Ta HOAMIM, OJTHAK 1X BMICT

y BOJI.

Xix poooru
3asnanns 1. lpuroryBanns 10 % K 2Cr ;07 V koHiuHy konOy nomicturu 10 r
0iXxpoMarTy KaJlilo Ta JOBECTU AUCTUIHLOBAHOIO BOAOKO 10 1mo3Hauku 100 M.
3apnanns 2. BusHayeHHs1 XJI0pudiB y Bodi. B koHIUHY KOOy JUIsi TUTPYBaHHS

BHOCSITBH 25 MJI aHa/I130BaHOI BOAU 1 JOBOISITH JUCTHILOBAHOIO BOoAor0 a0 100 mur; 1
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mia 10 % K ,CrO4, tutpytors po3unHoM  AgNO;3; 10 mosBH HETISHO-YEPBOHOTO
ocany. AHaJIOTIYHO BUKOHYIOTh KOHTPOJbHUN mocimif i3 100 M1 TUCTUILOBAHOT BOH.

MacoBy KOHIIEHTpaIlII0 XJIOPUI-HOHIB X 00UHCIIIOIOTH 3a (POPMYIIOL0:

(a—b)-C-35.5-1000
X = Y M

WA)

oe a i b — 6i0nosiono 06 ’em sumpauenoco pozuuny AgNOs, a mumpysanns npoou i
oucmunvosanoi 6oou, mi, C — monapra konyernmpayis pozuury AGNOs, monv/n;35.5
—exsisanenm Cl; V - 06 ’em npoobu, é3amutl ons ananizy, mi.

BucHoBoK.

IIuTaHHA 1J8 CAMOKOHTPOJII0

1. ¥V yomy mossrae 6iojoriyaa ta xiMigna notpeba kucHio (BITK, XIIK)?

2. Slxa mpouenaypa BinOopy mpod BOAM IS aHAITI3Y?

3. JSIxi OCHOBHI METOMIM Ta MIPHUJIATHU JJIA aHAJI3Y BOA?

4. Sxi Bu 3HAE€TEe MPOrpaMH CHOCTEPEKEHBb 3a T1IPOJIOTIYHUMHU 1 T1APOXIMIYHUMHU

nmokazHukaMu? YuM BU3HAYA€THCSA BUOIp TTporpaMu?
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Jlabopamopna poboma Ned

Tema. BASBHAUEHHS BIOTEHHOI'O 3ABPYJTHEHHS HITPAT — TA
HITPUT - HOHAMM BOJIA

Meta: HaOyTM HaBUYKM BHU3HAUYCHHS OIOT€HHMX 3a0pyAHIOBAYiB Ha MPHUKJIAII
HITPUTIB — MOHIB y BOJ1. BMITH naTth eKOJIOT1YHY OINIHKY 3a0pyaHEHHS IMPUPOIHUX
B0/ OloreHamu, YSBJISTH XIMI3M Jiii 1 HAC/IIIKU MOTPAIUISIHHS JOOPHB 10 OPTaHi3MiB.
Marepiaaun Ta obaamHaHusa: crnektpodoromerp Ttumy C®P-2000; mipHi KOJIOH
MICTKICTIO 50 M- 6 T 1 100Mi1 — 2 1IT.; MINETKKM BUMIPIOBaJIbHI HA 1 1 2 MJT 3 LIIHOKO
noainky 0,1 mi; peaktuB ['picca-InocBasi — cyminn ogHakoBUX 00’€MiB pPO3YMHIB O-
Hadtunaminy B 12% aneraTtHiit kucnoti ( 3 po3paxyHky 0,2 r a-HadTunaminy Ha 150
MJI pO3UMHY alleTaTHOI KUCJIOTH) 1 pO3UMHY CYJb()aH1I0BOI KHCIOTH B 12% aneratHiii
KHUCIIOTI ( 3 po3paxyHKy 0,5 T cynbdaninoBoi kuciaotu Ha 150 M1 po3uuHy aneTaTHoOi
KUCJIOTH); cTaHaapTHuil po3unH NaNQ,, skuit mictuth 0,4927 r NaNO; B 1 11 Boau;
npo0a BOAM.
TeopernuHi BizomocTi

MinepanbHi 100puBa MICTATH HEOOXIJIHI MJIi POCIUH €JIEMEHTH >KUBJICHHS,
MOTPiOHI JIJISt TIBUIIEHHS BPOXKAWHOCTI 1 POIoUoCTi IpyHTy. HaitOinbine 3HaueHHs
MarTh a30THI, KauiiHi, 1 ¢ochopHi mA00pHBa, HaA3BaHI 3a OCHOBHUM XIMIYHHUM
€JIEMEHTOM MIHEPAIBHOTO KUBJICHHS pOCiuH. J[0 a30THUX NOOPUB HaleXaTh CENITPU
(xamiit, HaTpiid, aMOHIH 1 Kbl HITPATH).

JloOpuBa Ha OCHOBI HITPUTIB, CEYOBHHHM, MOXIAHUX aMiaky 1 ciodyk (ochopy
HajieXKaTh 70 HeOe3MeYHUX THUITIB TOJIOTAHTIB, JJIi OKHUCHEHHS SIKUX MOTpiOeH
okcureH. Takoro TUMy BIAXOJIW MPU CKUAAHHI B MPHUPOIHI BOJONMHU OKHCHIOIOTHCS
PO3YMHEHUM y HUX OKCUTE€HOM, 1[0 MPU3BOAUTH JI0 P13KOTr0O 301JIbIIIEHHS OO0 BUTPAT,
3HIDKEHHSI BMICTY OKCHCEHY Y BO/JII /IO PI1BHS, HEIOCTATHHOTO MiATPUMAHHS JKUTT.

Coumi HITPaTHOI KUCJIOTH € HAWOLIBbII Ba)XTMBUMH KHUCHEBUMH CIOJIYKaMH

HiTporeHy. Cxema iX MpOMHCIOBOTO OTPUMAHHS:

N2—>NH3—>NO—>N02—>HNO3—>KNO3(NaN03, N H4NO3 TOHIO)
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Hitpatu y Burmsal goOpuB 1 NPOMHUCIOBUX BIAXOAIB 3HAYHO HACHYYIOTh
MO)KUBHUMH PEYOBHMHAMH BOJIHI CHCTEMH, ITJICHIIOETECS PICT BOJSHUX POCIHH,
TOOTO TIPU TaKOMY BHJ1 3a0pyJIHEHb BOJ0MMa ApiOHiIIae, 3a00mo0uyeThes. [Ipuitaaro
TOBOPUTH, 1110 CUCTEMA Timanacs eBTpodikarii.

Hacnigkyn Hakonmu4YeHHs! HITPUTIB MPU3BOJSATH A0 MOBHOTO BUYEPIIAHHS KUCHIO
y BOJI1; aepoOH1 OakTepii, 10 ICHYIOTh Y Hiil, MOCTYNAaIOThCS MICIIEM aHAaepOOHUM. Y
pe3ynbTati npoayktu peakimiii okucHeHHS — CO2,HNOs3,H3PO,4 oo 3amiHIOIOTECS
Ha TPOAYKTH BiIHOBHMX peakiiid — CHi, H2S, NHs. I3 Bogu 3HMKarOTH MOpPCBHKi
BOJIOPOCTI, (PITOTIAHKTOH, pUOH, MOCTYIOBO BOJIa HA0YBAa€ CMEPIFOYOTO 3araxy.

[linBuIeHU BMICT HITPATIB y MUTHIN BOJI1 I OBOUYAX BUKJIMUKAE 3aXBOPIOBAHHS
KpOBI — METreMorjio0oiHeMiro, J0 SKOi OCOOJMBO CXWJbHI IITH. JlisT HITPUTIB,
BUKOPHUCTOBYBAaHUX Yy SIKOCTI XapyOBHX J00ABOK, KOHCEPBAHTIB, IO MICTAThCA Y
O6iomaci KOpMiB, € HEOE3MEUHOIO JIJIsl OpraHi3My B 3B’SI3KY 3 YTBOPEHHSIM Yy ILTYHKY
CCaBIIIB 32 PEAKIIIEI0 3 XapUOBUMH aMiHAMU HITPO3aMiHiB-

HalicunpHImX KaHUEPOreH1B:

RoNH + NO; - RoN-N =0 + OH".

Otpyenns mae micre Bxke npu konneHrtpartii 0,2 — 0,3 %. Bcranosnena I'JIK
HITpaT-MOHIB B MUTHIA Boai — 45 wmr/m. 3a «CIUHUMHU KPHUTEPISIMU SIKOCTI BOI»
MOKa3HUK BMICTY HITPATiB y HE3HAYHO 3a0pyaHeHii Boal € B Mexax a0 0,05 mr/m.
BMICT HITpUTIB B MUTHIA BOJI HEAONMYCTUMHUM, BIH HE NMOBUHEH MEPEBUILYBAaTU B
npusHauenHs ['JIK nHiTputiB 1 HiTpatiB 3a HiTporeHom — 10 mr/n. T'JIK HitpaTiB y
IpyHTI — 130 MI/KT; y KOpMax CLIBCHKOTOCIOAAPChKOl Xya00u — 500 MI/KT; HITPUTIB
— 5 — 10 mr/kr. Y 3B’43KYy 3 BUKJIaJI€HUM, KOHTPOJIb BOJY HA BMICT HITpAT- 1 HITPUT-
10HIB € HEOOX1JHUM 1 BAXKJINBUM XIMIYHUM aHAJI30M.

Cymuicmb memooy eusHaueHHs Himpamie. OCHOBOIO METOIY € BiJIHOBJICHHS
HITPATIB JI0 HITPUTIB 32 PEAKIIEIO:

NOs; + H,O + 2(,‘ — NO,-+ 2 OH"

[Topanplile BUBHAUYECHHS HITPUT-HOHIB. Y SIKOCTI BiJIHOBHUKA BUKOPUCTOBYIOTh

metanesmii kaamiii: 2Cd + 2H,0 + O, — 2Cd(OH), a6o
Cd + 2H,0 - 2¢ — Cd(OH), + 2H*
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Jna eusnayenus Himpumié 3aCTOCOBYIOTH (POTOEIEKTPOKOIOPUMETPUUHUIN
Meroa. OCHOBOIO MeTomy € 3a0apBieHHS Pi3HOT IHTCHCHBHOCTI 3aJIEKHO BiT
KOHIICHTpAIIil HITPUHY TI1JT JII€I0 T.3B. peakTuBy I picca-ImocBas. Poxxere 3abapBieHHs
€ XapaKTepHUM JJIs1 XpoMOQOpiB, IO YTBOPIOIOTH i Ai€r0 peakTuBy I picca-Imocsast.
IIi xpomodopu — a1a30CHOJNYKH, IO XAPAKTEPU3IYIOTHCS HASIBHICTIO B MOJEKYJI
azorpym —N = N -, sika 3B’s3ye apomaTu4Hl a00 TETEPOLUUKIIYHI CHOJYKH MIXK
coboro. | cTamis me aiazotyBaHHs CcyiabhaHUToBOI kucioTu ( I ) HiTpuTamu, a Ha II-ii
ctaaii BinOyBaetrhcst miazocnonyku ( 116 ) 3 a- madTmmaminom B opmo- abo napa-

MOJIOKEHHS. XIMI3M MPOLECY BUPAKAETHCA PIBHSIHHIMMU:

— HZG
HOsS- -NH,+O=N-OH — HOS - - N=N-OH
I Ia
H+
HO4S - _N=N—-OH #20,  HO4S - - N*=N
Ia 116
NH, H,N
HO4S - “N*= N+ -#*_, HO,S - _N=N-

[HTeHCUBHICTD 3a0apBlieHHS TpU Jii 1HIMKATOpa OTPUMAHOTO PO3UYHHY
OLIHIOETHCST  BEIMYMHOIO ONTHYHOI TycTMHM D, 3HATOI Ha (HOTOEIEeKTpo-
KoJopuMeTpi. KoHIeHTpallito HITpUT-HOHIB 3HaXOAATh 3a KaJiOpyBaJbHUM Ipadikom,
MOTNEPEIHHO TOOYAOBAHUM Il TPUTOTOBJIEHUX PO3UYMHIB 33JaHOi KOHIIEHTpAIlii.
Meton € Ham3Bu4aitHo ayTmuBuM — 0,5 MKr NOy/7, a mpu BU3HAYEHH] HITPATIiB — 2
MKTN/JT y BOJII.

3a BIIOMOIO 3aJIeXKHICTIO, 110 BUpaxKaeTbes 3akoHOM JlambGepra-byrepa-bepa,
MO’KHA BU3HAYUTU KOHIEHTPALII PEUYOBMHU. BUMIPSIBIIM IHTEHCUBHICTH CBITJIOBOTO
MOTOKY , 10 MTPOMIIOB KPi3b PO3UYHH:

| =lge 107,

ne | — IHTEeHCHBHICTh CBITJIOBOI'O MOTOKY, LI0 NPOMIIOB Kpi3b po3uuH, [o —
IHTEHCUBHICTH MAJaI0Y0T0 CBITIIOBOTO MOTOKY; K — MOJISIPHUM TTOKA3HUK MOTJIMHAHHS
— cTaja, U0 € XapaKTePUCTUYHOI BEIUYMHOIO IS I11€1 CIOJYKH 1 3QJICKUTh Bij

JOBXKHHHU XBHIII JDKEPEIa BUIPOMIHIOBAHHS, M%/ MOJIb; C — KOHLIEHTpALis po3unHa; 1 —
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TOBIIMHA TOTJMHAIOYOrO IIapy, 3a3BHYail IMUPHUHA KIOBETA, y SIKIA MPOBOIUTHCS
BHU3HAUCHHSI.

®di3nyHMi 3MicT 3akoHa JlamGepTa-byrepa-bepa mossirae B Tomy, 110 CBITJIO
MOTJIMHAHHSA JIJIsl PO3YMHIB Ti€T )K caMOi PEUOBUHH MPU OJHAKOBIM HOr0 KOHIIEHTpAIii
1 TOBIIMHI Iapy pO3YMHY € ojHakoBuUM. Ilicns sjorapudmyBaHHS 1 JEAKUX
MaTEMAaTHYHKX IE€PETBOPeHb piBHAHHA [ = I 107! naGyBae Burnsmy:

lg 1 =1Ig lp - kcl,rooTo Ig( 1o/l ) = kcl,
ockinbku BigHomeHHs 1g (Io/l) = D HasuBaeThes ONTHYHOIO rycTHHOIO, To D = Kcl,
TOOTO ONTHUYHA I'YCTHUHA € MPSIMO MPONOPLIMHOI KOHIEHTPALli NEBHOI 3a0apBIeHO1
PEYOBHHM 1 TOBIIMHI IIapy PO3YMHY. BHKOpUCTOBYIOUM crHeniajibHl HpHIAId —
CHEKTPO(HOTOMETPH 1 POTOENIEKTPOKOIOPUMETPU, MOKHA BUMIPSATH ONITUYHY T'YCTUHY
PO3YMHY 1 3a LI€0 BEIMYMHOIO BU3HAYUTU KOHUEHTPALIII0 PEUOBUHH .
Xix podoru

3aBnanns 1. [IpuroryBanus pooouoro po3unny NaNO:. 3i craniapTHOro po3uuny
MIMETKOI BIAOMParoTh 1 MJ, BMIIIYIOTh HOTO B MIpHY KOJ0y MicTKicTiO 100 M 1
JOBOJSATH 10 PUCKU JUCTUILOBAHOIO BOAOKO.
3apaannsa 2. IIpuroryBaHHsi  €TAJIOHHHUX PO3YHHIB A  NMO0OYyAOBH
KajiopyBaabHOro rpagika. ¥ 6 mipaux kon6o4ok (Ha 50 mi1) BHOCSTb, BiJIITOBITHO
no tabmumi 0; 0,4; 0,8; 1,2; 1,6; 2 Ma poGodoro po3duHy, JOBOASATH IO PHCKU
JTUMCTUIILOBAHOKO BOJOI0. JloMat0Th 110 KOJ#CHOI Kobu 1 10 npobu 6odu 1Mo 2 M
peaktuBy [ 'picca-InocBasi, 3akpuBarOTh MPOOKOIO 1 PETEIHHO MEPEMIIITYIOTh. PO34mH y
«HYJIBOBIH» KOJO1 ( JUCTUIAT + 1HAMKATOP) CIYXHUTh y SKOCTI NOPIBHSUIBHOTO TPH
BHUBUYCHHI ONTHUYHOI TYCTHHH 1 3aJIMBAETHCS B KIOBETY MOPIBHSIHHS: BEIWYHMHA HOTO
ONTUYHOI TYCTUHU aBTOMAaTUYHO BIAHIMAETHCS BiJl ONTHUYHOI TYCTUHH €TAJIOHHUX
pO3urHIB a00 Tpodu, 1 nudpoBe MmokazanHs D BUCBIUYETHCS HA €JIEKTPOHHOMY TabJI0
puIazy.
3apnanns 3. IlpoBenennst pocainy. Yepes 30 — 40 xB micist mosiBu 3a0apBICHHS
BUMIPIOIOTh ONTHUYHI TYCTHHM YCIX PO3YMHIB 1 JIOCHIIKYBAaHOI MpoOM Ha
crekupodoromeTpi CP-2000 B KrOBETI JOBXKHUHOI 2 CM 13 3€JICHUM CBITIO(MUIBTPOM

(A =540 um), pe3yJabTaTH 3aHOCATH 10 TAOJIMIII.
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3aBaanns 4. [lo0ynoBy kaniopyBaiabHOro rpadgika. 311iCHIOIOTh, B 3aJIE)KHOCTI BiJ
3aBJIaHHs BHKIagada, y koopauaartax D = f (Cy) ado D = f (C(NO,) i Bu3HauaroTh 3a
KamOpyBagbHUM TpadikoM KoHIeHTpallilo HiTputHoro Hitporeny (abo HITpUT-
ifoHiB) y mpo6i Boau. IXHi MacoBi KOHIEHTpaLil 00UHCISIOTH 32 (OPMYJIOIO:

C n(NO2-)=c * 1000/V mr/m,

ne ¢ — kubkicTh N a06o NO; 3a rpadikom; V — 06’em nipobu.

Tabnuys 1
JaHi 1151 no0ya10BU KaJiOpyBajJbHOro rpagdika
HaiimenyBanHs Bwmict Homep eTasioHHOr0 po3yuny
PO3UYHHY, HOTO Hirporeny, Hynwo IIpoba
KOHIIEHTpAITis 1 Cn, Mr/mn Ba 1 2 3 4 5 BOIH
napameTpu
CrannapTHUI pO3YrH
NaNO; - - - - - - -
Po6ounii pozunn NaNO; 0 0,4 0,8 1,2 1,6 2,0 -
006’em peaktuBy I 'picca-
ImocoBst Mn - 2 2 2 2 2 2 2
Bwict Hitporeny Cn
MT/MJI -
BwicT HiTpuT-i0HIB, Po6oumii
C(NO?) mr/mn PO3YHH
OnTHnuHa ryctusa,D -
Cn= wmr/x C(NO?) = wmr/n BucHoBok

3aBnanns S. Po3paxynok Bmicty NOs. Buxonsum 3 OoTpUMaHHX peE3yJbTaTiB,
po3paxyBatu BMicT NOs3 y Boi 1 mopiBHATH yci aaHi 3 ['JIK HiTpar-, HITpUT-10HIB Ta
3 JIIMITYIOUUM ITOKa3HUKOM HITPOTEHY.
BuchHoBok.
IIuTaHHs 1J8 CAMOKOHTPOJII0

1. SIxi MeToIM BUKOPUCTOBYIOTHCSA ISl BU3HAYCHHS BMICTY HITpATiB Ta HITPUTIB y
BO/I1?
S BIUIMBAIOTH CIIOJIYKH HITPOTEHY HAa CAMOOYHIIICHHS BOJIONM?
Ski mxepena HaIXOKEHHS HITPATIB Y BOJIU?
Sxe 3HaUYEHHS HITPATIB 715 T1APOOIOHTIB?

Uum Hebe3neyH1 HITpaTH I JIFOJACHKOTO OpraHizMy?

o 0k~ WD

ki 03HAaKM TOCTPOro OTPYEHHS HITpaTamMu?
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Jlabopamopna poboma Ne 6
Tema. BUSBHAUEHHSI 3ATAJIBHOI TBEPJOCTI BOIX

MeTta: HaBUMTHCS BU3HAYATH 3arajbHy TBEPAICTb BOJIH.
Marepianu Ta oOJagHaHHs: MipHI KoJOM MicTkicTio 100 mur; miiiku; OrOpeTKu
MicTKicTIO 50 MJ; KOHIYHI KOJIOM JUIi TUTPYBAHHS, XIMIUHI CTaKaHU IJIsl 3IUBY

HAJIJTUIIKY PO34uHYy 3 OropeTku; kKomruiekcoH I, Na2H2Y-2HZO (0,0500 H. po3uun);

amiauna OydepHa cymimr 3 pH 10; epioxpom dopuuii T (EXY-T); cymim 3 NaCl B
criBigHomeHHi 1: 100 Bona nys aHamizy .
Teopern4ni BizomocTi

TBepaicTh BOAY BUPAXKAIOTh YUCJIOM MUJIIMOJIb €KBIBAJICHTIB KaJIBI[IIO 1 MarHito
B 1 1 Bom.
BusHaueHHs KanibIlil0 1 MarHir0o y BOAl (3arajJibHOi TBEPAOCTi) MOJISITAE Y

tutpyBanni Ca** ta Mg?* posunnom E/J{TA. Jlna dikcyBaHHS TOYKM €KBiBal€HTHOCTI
BUKOPUCTOBYEThCSI OapBHUK epioxpoMm uopuuit T. [lpu pH = 7-11 opraniunuit
OapBHHMK, W0 HAJNEXUTh A0 KJIACy METaJOXPOMHHMX IHIUKATOPIB, YTBOPIOE 3

KaTioHaMH 3a0apBIIeHI KOMIUIEKCHI CIIONMYKH:

Ca~ + HiInd~ — Calnd +H'

CUHIN YEPBOHUU
2+ 2- - +

Mg +HInd — Mgind +H

CUHIN YEpPBOHUU

BpaxoByroun, mo Ca** i Mg?" yIBOpIOIOTH CTiMKili KOMILUIEKCH 3
koMriekconoM Ill, yuM BIAMOBIAHI KOMIUIEKCH 3 1HAMKATOPOM, IMPU TUTPYBAHHI

OCTaHH1 pPyHHYIOTbCS:

Calnd +H,Y* — Hind” + CaYy” + H’

YEPBOHU I CHHIN
- 2- 2- 2+
Mgind +H,Y — HInd + MgY" +H
YEPBOHMI CHHIN
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Xin podoru

3aBnanns 1. [IpuroryBanus amiaunoi 0ydepnoi cymimi. /lo 67 2 NH4CI J0/TAI0Th
570 mn 25%-ns010 NH3 Ta JOBOJIATH JUCTHJILOBAHOKO BOJOIO 10 1 1.

3aBaanns 2. BuzHaueHHs 3arajibHoi TBepAocTi Boau. BinouparoTh MipHOIO KOJI0010
100 mn mocmimxyBaHOT BOJH 1 IEPEHOCSTHh B KOHIUHY KOJIOY, JOJal0Th 15 M amiayHOTO
Oydepa, mepeMminryroTh pO3YMH 1 JOMAOTh Ha KIHYMKY mmmatens Omuszpko 0,05 2
inaukaTopa EXY-T (epioxpom wopnuii T). Po3uuH mepemimiyioth i THTPYIOTh 0,05H.
po3urHOM KoMmIuiekcoHy |l 1o nepexony yepBoHOro 3a0apBiieHHsS B CHHE. TUTpyBaHHS
HNOBTOPIOIOTH TPU pa3u. 3alUCYIOTh CEPEIHE 3HAUEHHS 00’ €My pO34MHY TpUIOHY b, 110

MIIIOB HA TUTPYBaHHS MPOOU BOJIH.

TBepaicTh BOAU PO3PAXOBYIOTH 32 POPMYIIOIO:
T 1000 -Cu(Na2H2Y) -ViNazH2Y)

VBozM , MMOJIb €KB/JI

ne V . —o00’em BoiH, B3STOI 111 TUTPYBAHHS, M.
ai

BucHoOBOK.

IIuTaHHA 1 CAMOKOHTPOJIIO

1. Yum o0OyMOBITIOETHCS TBEPAICTh BOAU? SIKUM YMHOM TOTPAIUISIOTH Y BOAY COJIi, IO
CIIPUYUHIOIOTH TBEPAICTh BOIU?

2. SIki Buam TBepAOoCTi po3pizHsoTh? HaBenmith opMynH colieid, mo 0O0yMOBIIOIOTH
KOJKEH 3 BU/IIB TBEPAOCTI?

3. SIkuM MeTOZ0M BH3HAYAIOTh 3arajbHy TBepicTh? CyTh METOY.

4. SIlkuM METOJI0OM BU3HAYAIOTh TUMYACOBY TBEPICTh? CyTh METONY.

5. Y yomy nosifirae cyTh peareHTHOTO CIIOCO0Y MOM SIKIIEHHs BOAU? SIKi peareHTH
BUKOPUCTOBYIOTH JJI1 YCYHEHHSI KapOOHATHOI, HeKkapOoHaTHOi TBepAocTi? Ha vo-

MY 3aCHOBaHO BUKOpUCTaHHS (hochaTHOTO METOy MOM’ IKIIICHHS BOIN?

6. SIx po3paxyBaTH KUJIbKICTh PO3UYMHY pEeareHTy, HEOOX1THOTO AJIs TOM SIKIIICHHS

BOAM 00’ eMom V?

7.Y 4omy moJiirae CyTh TEPMIYHOTO METOJTY TIOM SIKITICHHS BOJIH?
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Jlabopamopra poboma Ne 7

Tema. BUBHAYEHHS MTOHIB AMOHIIO Y BOJI

MeTta: HaBUMTHCS BU3HAYaTH BMICT HOHIB aMOHIIO Y BOJII.
Martepiaan ta obaaaHanus: crekrpodoromerp CD — 2000; mipHi K0JIOU MICTKICTIO
100 mu1; miiiku; OropeTku MicTKicTio 50 Mt KoHiuHi Koyi6u; po3und NH4Cl; minerku
Imi, 5 ma, 10 mut; mpo6ipku — 10 mwT; Boga 11t aHamizy; peaktuB Heccnepa; pozunn
CETHETOBOI COJI.

TeopernuHi BizomocTi

MoHN aMOHII0 MOTPAIIAIOTH B JOBKILIA Pi3HMMH IUIIXaMH Ta CTBOPIOIOTH
HeOe3neKy JUIsi HaBKOJIMIIHBOTO CEpPEelOBUINA Yy pa3l MEpPEeBUIICHHS iXHbBOT
KOHLIeHTpauii 3a 3HaueHHs ['/IK. BugaieHHs aMOHIMHOTO a30Ty SIK 13 TPUPOAHUX, TAK
1 31 CTIYHUX BOJ, J0 CHOTOJHIIIHBOTO JHS 3aJMIIAETHCS OJIHIEIO 13 CEPUO3HUX
npo0JsieM, BIJICYTHICTh €(EKTUBHOIO PO3B’A3aHHS $KOI HEraTWBHO BILJIMBA€E Ha
€KOJIOTIYHUI CTaH MPUPOJHUX BOJHHUX PECYPCIB.

OCHOBHUM JDKEpEJIOM HAJXO/KEHHS HWOHIB aMOHIIO y BOJHI OO0’€KTH €
TBAPUHHUIIbKI ()epMHU, TOCHOJAPCHKO-TTOOYTOBI CTIYHI BOJIM, MOBEPXHEBUM CTIK 13
CUIBCHKOTOCTIOAAPCHKUX YTib MiJl 4YaC BUKOPUCTAHHS aMOHIMHUX JTOOpUB, a TaKOX
CTIYHI BOAM MIAMPUEMCTB KOKCOXIMIYHOI, JTICOXIMIYHOI 1 XIMIYHOI MPOMMCIIOBOCTI,
gkl MicTaTh NH4+ B KOHUEHTpauisx, mo 3Ha4Ho nepeBuinytors I'JIK. ¥V npupoanunx
BOJHUX JKepenax yMicT a3oTy 1Hkoiu nepeBuurye 10 — 15 T'IK. 3a icHyrounmu
HOpMaMH, y BOJI, SIKa MpHU3HA4YeHa JUIsl CKHUIY Y TMOBEPXHEBI BOJU, KOHIICHTpAIIis
NH4+ ne noBunna nepeBunryBatu 0,5 mr/n. HasBuicte NH4+ B KOHLIEHTpaLisX, sKi
nepeBunyioTh [JIK, npusBoguTh 10 mporecy eBTpodikarii. Y pe3ynbrari
OYpXJIMBOTO PO3BUTKY BOJOPOCTEH PI3KO 3MEHIIYETHCS BMICT PO3UMHEHOTO y BOJ1
KHCHIO, MOPYLIYIOTHCS MPOLECH CAMOOYMILICHHS, III0 MPU3BOAUTH A0 3arudeni ¢piaopu
Ta dayHU.

Ce30H1 KOJIMBaHHS KOHIIEHTpALll HOHIB aMOHIIO y BOJI XapaKTepU3YyIOThCS

3a3BUYail 3HWKEHHSM 11 HABECHI Ta B MEP10j] IHTEHCUBHOI ISUTBHOCTI (PITOIIAHKTOHY

26



Ta MiJABUILEHHSIM BIITKY 32 YMOBH MpOIleCy 0aKTepIoJOTIYHOTO PO3Maay OpraHidYHUX
peUoBUH. Y OCIHHBO-3UMOBHI MEPiO] MiABUILIEHUIN BMICT HOHIB aMOHIIO MOB’sI3aHUMN
3 MPOJOBXKEHHIM PO3Maay OopraHiuyHoi pedoBuHH. IlinBUIIEHHIT BMICT HOHIB aMOHIIO
BKa3ye Ha noripueHHs sikocTi Boau. ['IK cranoButs 2 mr/i.

KinpkicHe BH3HAYeHHS WOHIB aMOHIIO MPOBOAATH (POTOKOJIOPUMETPUUHUM
MetooM Ha crektpodoromeTpi CD-2000. [Momepennbo OyayeThes TpajiyroBajibHa

KpHUBa 3aJIC)KHOCTI ONTHYHOI TYCTUHH PO3YHMHY BiJ KOHLIEHTpAllii HOHIB aMOHIIO.

Xix podoru

3ananns 1. [IpuroryBanusi ctanaaptHoro po3uuny. /o 0,9547 r com NH4CI
po34uuHA0TH Y 500 MII JUCTUIIBLOBAHOI BOJU.

3aBnanns 2. [IpuroryBanas po6o4oro po3unny. ['oTyroTh po30aBieHHsS S5 MII p-HY
Nel y 500 mn tucTrIIbOBaHOT BOAM.

3apnanna 3. BusHaueHHs BMICTY iOHIB aMOHII0 y AocaimkyBaHii Boai. J{o 10 mi
JOCIIKyBaHoi Boau noaaroTh 0,2 M cerneroBoi codii, 0,2 mi peaktuBy Hecnepa ta
BMICT nepeMinytoTs. Yepes3 10 XB KOJIOPUMETPYIOTh Y KIOBETI Ha 2 CM NP JIOBKHHI

XBWI1 425 HM. YMICT HOHIB aMOHII0 BU3HAYAIOTh 3a TPAyIOBAIILHOIO KPUBOIO.

Tabnuys 1
I'panyroBanbHa kpuBa
006’em poboUoroO p-HY, 0 1 2 3 4 5
MII
KonnenTparist mr/n 0 20 40 60 80 100
BucHoBoK.

ITuTaHHA 1J9 CAMOKOHTPOJIIO.

1. SIxi OCHOBHI HUISXW HAAXOJHKEHHS CIOJYKH aMOHIIO y MOBEPXHEBI Ta IMiJA3E€MHI
BOJU?

2. Sxi meTonu BU3HAYEHHS BMICTY MOHIB aMOHit0 y Boa1? CyTh METO/IIB.

3. Ski mexaHi3Mu aAcopOLii CIOIyK aMOHII0?

4. Sxi BUKOPUCTOBYIOTh METOY OUHUIIICHHS BOAM BiJ CTIOJTYK aMOHIIO?

3)

Sk BIUIMBAIOTH CIIOJYKH aMOHIIO Ha T1ApO0iOHTH?
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Jlabopamopra pob6oma Ne 8
Tema. BUBHAUEHHS BMICTY ®OC®ATIB Y BOJI

MeTta: HaBUMTHCS KUIBKICHO BU3HA4YaTH ¢ochaTu y MUTHIN BOI.
Martepiaan Ta odnagnanns: cnekrpoporomerp CO — 2000; po3zunH Momi101€HOBO-
kuciaoro amoHiio [(NH4),M00O,; + H,SO4]; po3umn cranymy II xmopuay, SnCly;
crangaptauid po3und KH,PO4; pob6ounit pozunn, 0,001 mr P/mur; minetku Ha 1w, 5
M, 10 mur; mpoGipku — 10 mT; aucTriIbOBaHA BOA; XJIOPOGHOpM.
TeopernuHni BizomocTi

®ochatu — comi pocharnoi kucnotu. Pocdarn MOTPAIUISIIOTH Y TTOBEPXHEBI
BOJY B OCHOBHOMY 3 KOMYHaJbHUMH CTIYHUMHU BOJIAMH, IO MICTATH noiidocdaTu sk
KOMITOHEHTH MHIOYMX 3ac00iB, (hoTopeareHTH Ta IoM sikiryBadl Boau. OcoOiuBi
BiIacTUBOCTI (ochopy — BiH HaWOUIbIIE, NOPIBHAHO 3 I1HIIMMHU XIMIYHUMU
eJIeMeHTaMu, crpuse  Oloakymymsiii  MikpoopranizmiB.  OpnHak,  ¢ocdop,
SIK 30T 1 KajIii, HeoOX1HI JJIsI HOPMAJBLHOT'O PO3BHUTKY pociiuH. JIkepenoM dhochopy
I pocuH € hocdaT IPYHTY, TOJOBHUM 3 KX Pocdat kambiito Caz(POa),.

BaxnuBum daktopom € 3mMuB (pochatHux H0OpUB 13 CUTHCHKOTOCTIONAPCHKHUX
yIib. Y nepeBa)xHOi OUIBIIOCTI MpalbHUX MOPOILIKIB HA HAILIOMY PUHKY OCHOBHUM
KOMITOHEHTOM € CKJIQJIHUKH Ha OCHOBI TpunoidocdaTy HaTpito (MPOCTIlIe KAKYIH —
docdarn). [licns npanns (a mnepyTh JIOAM KOXKEH JACHb) 3 OPYIHOIO BOJOIO
tpunoiidocdar Oe3nocepeHbO NOTpAIUIsiE B TPYHT, a 3BIATH B PIUKM 1 03€pa.
Kinbkicte TpumnomidocdaTy HAKOMUYIYETHCA, a TTOTIM BiH MTOYMHAE JISTH SIK T0OPUBO.
ToOto, i¥ne mocuieHe MIAKUBIECHHS BOJHOI CHUCTEMH PIUYOK 1 O3€p IIKIAJIMBUMU
CKMJaMHU BIJI MICT, BiAXOJaMH BHUPOOHUIITB IUTFOC HETPaMOTHO BHECEHUMH
MiHepaJbHUMHU JoOpuBaMu. Taka «IIATOMIBIS» BOAM BUKIUKAE OypXJIMBE
«UBITIHHS, @ MOTIM HEMUHYYE «CTApIHHS» BOJAOKWMHU.

dochaTy TPUHOCATH BEIUKY IMKOJAY OpPraHi3My JIIOJMHH, 3 YacOM II€ MOXKE
MPUBECTH JIO0 PI3HUX 3aXBOPIOBaHb 1 PO3BUTKY pPAaKOBUX KIITHH. [ paHUYHO

JOIYCTUMUN BMICT (pocdaTiB y MITHIN BOJI Ta AJIA TOCHOAAPCHKO-IOOYTOBUX MOTPEO
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— 3,5 minirpam Ha nitp Boau. (ochimkeHHs mporiecy eBTpodikamii. UnTtaHHs M.
Bepuancekoro, 2002).

KinekicHe Bu3HaueHHs ¢ocdariB 3acHOBaHe Ha B3aemojii docdar HOHIB 3
MOJ1IOICHOBO-KUCIIMM aMOHIEM B MPUCYTHOCTI JIBO XJIOPUCTOTO OJIOBA 3 yTBOPEHHSIM
KOJILOPOBOTO po3uMHYy. /liamazon Bu3HaueHHs KoH1eHTpaii Bijg 0,01 go 0,20 mr P/

Xix podorn

3apnannsa 1. IIpuroryBaHHs poO3YMHY MOJI0OJEHOBO-KHCJIOr0 aMOHIIO
[(NH4)2M00O4 + H2SO4]. 100 M 10 % (NH4)2M0QO4 3mimrytors 3 300 M 50 % (1o
00’emy) HySO4. OX0momkyIoTs 10 KIMHATHOT TEMIIEpaTypH 1 TEepeInBalOTh Y TEMHY
CKJISTHKY 3 IPUTEPHOIO IPOOKOIO.

3anannsa 2. IlpuroryBaHHsi poO34MHY JABOXJIOpHUCTOro oJiosa, SnCl.. 0,24 r
JBOXJIOpUCTOrO 0j10Ba po3unHstoTh 4 mit HCI 1 moBoasaTh 10 15 M1 IUCTHIBOBAHOKO
BOJIOO.

3ananns 3. [lpuroryBanusi crangaptiHoro po3uumHy KH:POs, 0,04 mr P/mu.
0,1757 r comi po34yMHAKOT, y 1 1 AUCTWIBOBAHOI BOAM 1 J00aBIAOTH 1 M
XJIOpo(opMy JIJIs1 KOHCEpBAIIi.

3aBnanns 4. IlpuroryBanus po6o4oro pozumny, 0,001 mr P/mua. 5 ma po3zunny
KH;PO,4 po3unnstoTs B 200 M1 TUCTUIILOBAHOI BOJIH.

3aBaannsa S. BusHayennss Bmicty (QocdariB y gocaimxkysaniii Bomi. /lo
nocipKyBaHoi mpodineTpoBaHoi Boau 00’ emoM 100 mMir moaar0Th 2 M1 MOTIOICHOBO-
KHCJIOTO aMOHil0 1 3 — 5 Kamelib CBIXXKONPUTOTOBJICHOTO JABOX XJIOPUCTOTO OJIOBA.
Po3unnu nepeminnyroTs. Uepes 5 XBUIMH KOJIOPUMETPYIOTh MPHU AOBXKUHI XBUJl 590

HM B KIOBETI Ha 2 CM.
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I'panyoBajibHa KpuBa

Tabnuys 1

006’emM po60YOr0 PO3UNHY

1

2

4

8

10

15

20

KonmnenTparis mr P/n

0,01

0,02

0,04

0,08

0,10

0,15

0,20

BucHoBOK.

IIurannsa nas CaAMOKOHTPOJIIO

1. SIxi OCHOBHI IUISIXX HaAXOMKeHHS (pocdaTiB y TOBEpXHEB1 Ta MiA3eMH1 BOAU?

2. SIki meToau BU3HAUYEHHS BMicTy (ocdatiB y Boai BUKOPUCTOBYIOTH? CyTh METONY.

3. Sxi MmeToau ouuIIeHHS BOAM Bia GocdaTiB BUKOPHUCTOBYIOTH?

4. Slxuii BIUMB YUHATH (ocdaTu Ha T1Ipo O10HTH?

5. Skwuit BB ocdaTHOI XiMil Ha 30pOB’ s JTFOAUHN?
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Jlabopamopra po6oma Ne 9
Tema. BUSBHAUEHHSI KOHIIEHTPAIIII CYJB®ATIB Y BOJI

MeTta: HaBUMTHCS BU3HAYATH CYIb(ATH Y MUTHIN BOJII.
Martepiaiu Ta o61agnanns: cnekrpoporometp CD — 2000; ocHOBHUIT cTaHIApTHUI
posunH K,SO,, 100 mxr SO4% mu; consHa KucioTa, 1:1; craHapTHa CycleHsis,
po3unHy BaCl; B cyminii IIiKoJIIO 1 €THIOBOTO CHUPTY; MineTku — Imi, 5 mit, 10 mi;
KOHIYHI KoJION — 4 mT; mpoOipku — 5 T NpoOIpKU 3 MPUTEPHOIO MPOOKOIO0 — 2 MIT;
JUCTUIILOBAHA BOJA; CyMIII IJTIKOKO 1 €TUIIOTO CIIUPTY.

TeoperuuHi BizomocTi

CynbdaTHl HOHM € OJHMMH 3 TOJOBHHUX aHIOHIB, fKI IPHUCYTHI MPAKTUYHO Y
BCiX mpupoaHux Bojax. Cynbdharu 6epyTh y4acTh y CKIIAJHOMY KpYyroooiry cipwu.
[Ipy BIACYTHOCTI KHUCHIO MiJ JAl€l0  CyabpaTpeayKyrouux OakTepiii BOHHU
B1JIHOBITIOIOTHCS /IO CIPKOBOJIHIO 1 CYJIb(IIB, K1 P TOSIBI B IPUPOJIHIN BOJI1 KUCHIO
3HOBY OKHUCIIOIOTBCS 110 cyibdatiB. [ligBuienuid BMICT cynbdariB MOTipIIye
OpraHoOJIENITUYHI BJIACTUBOCTI BOJAM 1 CIPUYMHSIE HETaTUBHUW (D1310JIOTTYHHMI BIUIMB
Ha oprani3m moaunu. ['JIK cynsdaris — 100 — 150 mr/m.

YMicT cynbdaTiB MOKHA BU3HAUUTU BI3yaJIbHO 3a KUIBKICTIO OCaay CyJibdaTry
Oapiro, KU BUTIAJA€ TIPHU JOJIUBaHI B PoOipKy 3 5 My mpobu 3 karuti 10 % poszuuny
XJIOPUCTOTO Oapiro.

[Ipy HagBHOCTI HE3HAYHOI KaJaMyTHOCTI Yepe3 JeKiIbKa XBWJIMH BMICT
CTaHOBUTE — 5 — 10 Mr/1;

[Tpu HassBHOCTI KanaMyTHOCTI, sika 3’ sBiseThes Bigpasy — 10 — 100 mr/m;

[Ipy HAIBHOCTI CHUJIbHOI KaJIaMyTHOCTI, sika mBUAKO ocigae — 100 — 500 mr/m.

KinbkicHe BU3HAYCHHS cynb(dariB  mpoBOASATH (POTOKOJOPUMETPUIHUM
METO/IOM 3 BUKOPUCTAHHSIM CYCHEeH31i XJopuay 0apito B CyMIli IIIKOJIO 1 €TUIIOBOTO
CIHPTY.

Xix poooru
3aBaanns 1. [IpuroryBaHHsi 0CHOBHOTO cTaHAAPTHOrO po3uuny K>SOs, 100 Mkr

SO4 % mu. 0,181 r coni po3uMHSAIOTE B 1 11 OiANCTHIILOBAHOT BOJIN.
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3apnanns 2. IlpuroryBanHs craHaaptHoi cycmensii, po3uud BaCl: B cymimi
rJikoa10 i ermioBoro cnupry. 1 06’em 5 % Bomroro po3unny BaCl, 3mimytots 3 3
00’emamu ko0 1 3 00’emamu 96 % eTuI0BOTO CIUPTY.
3apnanns 3. BusHavenHss BMmicTy cyabdariB y AoCHiKyBaHid Boal. 5 M
JOCJIDKYBAHOT BOJIM TTOMIIITYIOTh B MIPOOIPII 3 MPUTEPHOIO MPOOKOI0, J00ABISAIOTH 1
— 2 kamm consHoi kucimotu (1:1), 5 mnm craHgapTHOI CycneH3li 1 peTenbHO
nepeminryioTb. Uepe3 30 XBIWIMH BUMIPSAIOTH ONTHUYHY TYCTUHY MPHU JOBXKHUHI XBHII
300 — 350 M y kroBeTi Ha 2 cM. Bwmict cynbdar #HOHIB BH3HA4YalOTh 3a
IPajlyl0BaJIbHOI0 KPUBOIO, T0OY10BaHOIO B AianaszoHi Big 0,1 10 0,75 SO4% .
Tabnuys 1

I'panyroBanbHa kpuBa

O06’eM cTaHIAPTHOTO PO3UYUHY, 0 0,20 (0,20 0,30 0,50 |0,75
MJT

Konuenrpanig SO42 Mr/a 0 2 4 6 10 15
BucHoBOK.

ITuTaHHA 1J8 CAMOKOHTPOJIIO.

1. SIki OCHOBHI IIUISIXM HAJIXOJIKEHHS CyJIb(aTiB y MOBEPXHEBI Ta M1J3€MHI BOJIU?
2. SIxi MeTonu BU3HAYEHHS BMICTY CyJb(]aTiB y BOJI BUKOPUCTOBYIOTH? CyTh
METOJY.

3. SIki BUKOpHCTOBYIOTH METO/IU OUHMIIICHHS BOJH Bij Cyib(]atin?

4. Sxwuii BIUIUB YMHATH CyIb(haTH Ha T1APOOIOHTH?

5. Slxuii BIMB cynb(aTiB HA 310POB’ Sl JIFOAUHU?
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Jlabopamopna poo6oma Ne 10
Tema. BUBHAYEHHSA KUCJIOTHOCTI BOAU

Meta: HaBUUTHCS BU3HAYATH KUCIOTHICTH BOJM.

Marepiaim Ta 001aJHAHHA: PO3YUH MeTUI0BOrO opanxxkesoro; 0,1 H NaOH;

po3uuH ¢peHondraneiny; 6ropeTka uisi TUTpYBaHHS; mineTku 1mi; 5 mut; 10 mit;

KOH14H1 K010 Ha 100 mut — 3 IT; AMCTHIILOBAHA BOJIA; JOCIIKYBaHa BOA.
Teopernuni BinomocTi

VY npupoaHUX BOJaX KUCJIOTHICTh y OUIBIIOCTI BUMAAKIB 3aJICKUTh TUIBKU Bij
BMICTY PO3YMHEHOI BYT'JIbHOI KUCJIOTH.

CO; + H,0=) H,CBe  H* + HCO™ H* + CO, 2

YacTkoBO KHUCIOTHICTH OOYMOBJICHA HASIBHICTIO TYMIHOBUX Ta 1HIIUX CIaOKUX
OpraHIYHUX KHUCJIOT, PO3YMHEHUX Yy BOJi, TaKy KUCIOTHICTh HA3UBAIOTh MPUPOIHOIO.
pH Takoi Boau He 3HMKYETHCSA MEHIIE HIXk /10 4,5.

[IpomucCIiOBI CTIYHI BOJAM MOXKYTh MaTH y CBOEMY CKJIAJi CHJIbHI KUCIOTH ab0
COJII CHJIBHUX KHCIIOT Ta CJIa0KMX OCHOB, IO MIJAAIOTHCA TIAPOJI3y, B PE3YJbTATI
SIKOTO KUCIOTHICTH 301IbIIYy€eThCS. pH BOM y TakuxX BUNaAKax MeHIa 4,5.

Komu pH 3amkyeThest 10 4,5 Taka KUCITOTHICTh Ha3UBAETHCS BUIBHOIO, M.
KucnoTHicTe BOAM BU3HAYAETHCA TUTPYBAIBHUM PO3UYUHOM CHJIBHOI OCHOBH,
KkutbKicTh 0,1 H pO3UMHY CHJIBHOTO JIyTy, MPU BUKOPHUCTAaHHI sikoro pH posuuny
Jocsirae 3HaueHHA 4,5, BIANOBIJA€ BUIbHIA KHUCIOTHOCTI — M, a MPU BUKOPUCTaHHI
saxoro pH po3uuny nocsirae 3HaueHHs 8,3 — BIANOBIAA€E 3arajibHIM KUCIOTHOCTI. SIKIIIO
pH>8,3, To kucnoTHicTh Boau = 0.

Xix poooru
3aBaannsa 1. BuzHaueHHs BiibHOI KuCH0TH Yy Boai. [lonepeaHbo BU3HAYAIOTH
BUIbHY KHCJIOTY 3a METHJIOBHM OpaHXeBUM (Kucia peakiis). AOo BumiprowTs pH
(pH<4,5). Axmo nomnepeaHe BU3HAYEHHS MOKA3aJi0 HASBHICTh BUIHHOI KUCJIOTH, TO

IIPOBOAATH SIKICHE BU3HAYCHHS BUIBHOI Ta 3arajbHOT KHCIOTHOCTI.
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3aBaanns 2. BuzHayeHns BijibHOI kucaoTHocTi. (M). Jlo 100 mMi mocmimkyBaHOT
BOJIY JIOJAIOTH 2 Karuli pO3YMHY METHIIOBOTO opaH)eBoro 1 TutpyroTh 0,1 H# NaOH no
HOSIBH JKOBTOr0 3a0apsiienns. (pH=4,5).
3aBaannsa 3. Buznauyenns 3aranbHoi kucjaoTHocTi (p). o 100 ma pocnimkyBaHoi
BOAM JIOJIAIOTh 3 Karil po3unHy (eHosdTaneiny 1 TUTPYIOTh JI0 MOSBH POXKEBOTO
3abapBnenHs 0,1 1 NaOH ( no pH=8§,3).
Pospaxynok: m=V1 x Nx1000/V p=V2x Nx1000/V
ne Vi — 006’em 0,1 H po3uuny Jyry 3a MeTui opaHxkeBuMm; Vo — 00’em 0,1 H
po3uuHy ayry 3a deHondraneinom; V — 00’eM MOCHIIKYBAHOI BOJIM B3SITOI JJIA
TUTPYBaHHS.
BucHoBok.
IIuTaHHs JI CAMOKOHTPOJIIO.
1. SIxi MeToau eKOJIOT1YHOI OLIHKU CTaHy BOJHUX 00’ €KTIB BUKOPHUCTOBYIOTh?
2. SIKi MMOKa3HMKU SKOCTI BOJAW aHAJI3YIOTh?
3. Sk BUKOPUCTOBYETHCS BOJIa B XIMIUHIH IPOMHUCIOBOCTI?
4. Sk oxapaktepusyBatu (Pi3WyHi 1 XIMIUHI XapaKTEPUCTUKU BOIHU?
3)

.Y 4oMy noJjsira€ NpoMHUCIIOBA MiITOTOBKA BOAU?
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Jlabopamopra poboma Ne 11

Tema: BUBHAUYEHHA 3BUTKIB BI/I 3ABPY/IHEHHSA BOJHUX
PECYPCIB

Meta: HaBUMTHCS BH3HAYaTH CEKOHOMIYHI 30MTKH BiJ 3a0pYyJHEHOCTI BOJHUX
pecypciB.
Marepiaau Ta 00J1aJHAHHS: HOPMATHUBHO-TIPABOBI JOKYMEHTH Yy c(epl OXOpOHU
BOJIHUX PECYypCIB.

TeopernuHi BitomMocTi

PicT MOXIMBOCTEN TIPOMUCIOBOTO, CIIILCHKOTOCIOAAPCHKOTO BUPOOHUIITBA Ta
HEBHUPOOHMUOI C(epu YCKIAIHIOE B3a€EMOBIJHOCHUHHM CYCILJIBCTBA Ta HPHUPOAH, Y
pe3ynbTaTi BUHHUKAE HEOOXITHICTH 30€peeHHs Ta TMOJINIIEHHS CUCTEMHU
KUTTE3a0€3MECUCHHST B TJIOOATHRHOMY Ta perioHalibHOMY ¢opmaTti. ['ocnomapcbka
JISUTBHICTh MOKE 3aBJABATH MPUPOJHOMY CEPEIOBUILY E€KOJOTIYHUX, EKOHOMIUYHUX
Ta COIllaIbHUX 30UTKIB.

OuiHka BIUIMBY JIOJMHM Ha TMPUPOAHE CEPEAOBUIINEC IMPOBAAUTHCS, 100
cTabimi3yBaTH, a IIMe Kpalle — 3MCHIIMTH HETaTUBHI Jii Ha JOBKULISA, HABUUTHCS
PEryJIoBaTH, KOHTPOJIIOBATH, MPOTHO3YBATH iX.

30UTKM MOXYTh BUHHKHYTH BHACJIJOK 3HHUIINEHHS EJIEMEHTIB MPUPOTHOTO
cepeloBuIlla, MOro 3a0pyIHEHHS BHUKWIAMH, CTOKAMH, BIIXOJaMH, BHCHAKCHHSM
MPUPOJHUX KOMIUIEKCIB, HEpallOHAIbHUM BUKOPUCTAHHSAM IPUPOJIHUX PECYPCIB,
MOPYLIEHHSIM €KOJIOTTYHHMX 3B’S3KIB Y CEpelOBUII 1ICHYBaHHS >KMBHUX OpraHi3MiB, y
TOMY YHUCJI1 JIFOAUHH.

30UTKU MOXYTh TPOSIBIIATUCS 4Yepe3 Jerpajallil0 BOJHHUX KOMILJIEKCIB,
atmocdepu, diopu, hayHu, IpyHTIB, JaHAMA(TIB, MOTIPIICHHS 370POB’S JIIOICH Ta
CKOPOYEHHS TPUBAJIOCTI IXHBOTO KUTTS. OO0’ €MU CKUIIB 3a0pYHIOIOUMX PEUYOBUH Ta
iX KOHIIEHTpaIlisi BU3HAYAETHCA Ha TIJICTaBl JAHUX OOCTEXEHHsI 00’€KTIB Ta aHAII3y
KypHajiB OOJIKy BOJOCHMOXXHBAHHS, BOJIOBIIBEICHHSA, pPOOOTH KaHATI3AI[IiHUX
HACOCHUX CTaHIIIH TOIIO 3 YpaXyBaHHIM BHUMOT JIO3BOJIIB Ha CITCIIBOIOKOPHCTYBAHHSI

Ta 3aTBEP/DKEHUX HOpM TpannyHo nonyctumux ckumis (I'IC).
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ExoHOMIYH1 30MTKH Bl CKUIaHHA 3a0pyJHEHUX JOMIIIOK Y BOJHE CEPEIOBUIIIEC
MEBHUM JDKEpesoM (IMiAMPUEMCTBOM, HACEIEHWM IIyHKTOM), BH3HAYA€THCS 3a
dhopmyIoro:

[ =vyGM,
ne I — ekoHOMI14H1 30UTKH, TPH./PIK,
Y — MHOXHUK, piBHUN 400 rpH./yMOBHI TOHHH,
Gk — KOHCTaHTa, 0 Ma€ Pi3HI 3HAYEHHS I BOAHO-TOCTIOAPCHKUX OO0 €KTIB (IS
piuku J{HicTep i Hioro Boao30ipHoi Teputopii G,=1,84),
M — maca BUKH/IIB JOMIIIIOK 32 PIK.
3HayeHHs M BUPaxoBYIOTh 32 POPMYIIOIO:

N
M=> Ai-mj
i=1
7€ 1 — HOMEP CYMIllIi, 1110 BUKHUJAETHCS,
N — 3arajgpHe YKCIIO JTOMIIIOK,
Aj — IOKa3HUK BIIHOCHOI HEOE3MEKN BUKHU/IIB 1-TOI PEYOBHUHHU Y BOJHE CEPEIOBUIIIE,
M; - 3arajbHa Maca BUKHUIB 1-TOTO JIOMIIIKY 3a PiK y TOHHaX.
UucnoBe 3HaUYCHHS A JUIsl KOKHOTO 3a0pyIHIOBAYa:
mi/T’AK

KoHcranTHI 3Ha4YeHHS A; 1711 HAHOUIBII MOMIMPEHUX 3a0pyIHIOBadIB O€pyThCS
13 Tabnwuii 1 mpu BUOOpP1 CBOTO BapiaHTa KOXKHUM CTYJIEHTOM OKPEMO.
Bapiantu BUKOHaHHS PO3PaxXyHKOBOI pOOOTH.
Xinx podoru
3aBaanns 1. Po3paxyHok 30uTKIB BiJ 3a0pyAHeHHs BOAHHMX 00’ €KTiB. KoxxHui

CTYJIEHT BUKOHY€E OJIMH 13 14 MOXJITMBUX BapiaHTIB PO3paxyHKiB BiMOBITHO 110

Ta0IuII.
Tabnuysa 1
BapianTu BUKOHAHHSI PO3PaXyHKOBOI po00TH
Ne Bapianra | Peuosunn 3a0pyantosaui | TK, r/m° mi, YM.T/T
1 BITK 3,0 0,33
2 JlucnepcHi peuoBUHU 20,0 0,05
3 Cynbharu - 0,002
4 Xopuaun - 0,003
5 A30T 3arajJibHUN - 0,1
6 CITIAP 0,5 2,0
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7 Hadra 1 nadronpoaykru | 0,05 20,0
8 Mins 0,01 100,0
9 [uuk 0,01 100,0
10 Awmiak 0,05 20,0
11 Murn’ gk 0,05 20,0
12 [HianiTH 0,05 20,0
13 Ctupoin 0,1 10,0
14 dopmabaeriin 0,1 10,0
BucnHoBok.

IIurannsa pas CAaMOKOHTPOJIIO0.

1. SIxkuifi HeraTUBHHWI BIUIMB YHHSATH Tajdy3l HPOMHCIOBOCTI Ha BOJHI pecypcH

periony?

2. H_[O MOJKHa 3pO6I/ITI/I AJI1 SMCHIICHHA aHTPOIIOI'CHHOI'O HABAHTAKCHHA Ha BO,Z[Hi

00’ exkTH?

3. ExonoriyHa XapakTepUCTHKA JKEpEN IEHTPATi30BaHOTO Ta HEICHTPATi30BAHOTO

JOKCPCII BOAOIIOCTAYaHHA HAIOT'O periOHy.

4. 1o 6 Bu 3amporoOHyBa JIsl 3SMEHIIIEHHS 3a0py/IHEHHSI BOAHUX PeCypcCiB?

5. Sxuii (i310JI0T1YHMIA BIUTMB YUHUTH Ha(TOBE 3a0pyIHEHHSA?
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Jlabopamoprna po6oma Ne 12

Tema. BABHAYEHHS pH TPYHTOBUX BUTAXKOK METOJ10OM
HNOTEHLIOMETPII

Merta: 3acBOITH MOTEHIIIOMETPUYHUN MeTo Bu3HaueHHs pH Ha iionomipi MU-150.
Marepianu Ta odsagnanus: ioHomip MU-150; TexHOXIMIYHI Tepe3u; CKISHKA JJIs
BUMIPiB MicTKICTIO 50 MIT; cKiIsiHKa MicTKicTiO 100 mut 1 KoHIYHA KoJyi6a MicTKicTio 100
MJT 3 IPOOKOIO JIJIsl TOTYBaHHSI TPYHTOBOTO PO3YMHY; CKJISIHI MATMYKH; XIMIYHA JIIHKA;
pozuud KCI,C=1 moib/n; yHiBEpCaabHHUN IHAMKATOP; 3pa30K TPYHTY; ITUCTHIHLOBAaHA
BOJIA.

Teoperuuna yacTuHa

KHCIIOTHICT TPYHTIB Ma€ BEJIMKE 3HAYEHHS JJI PO3BUTKY 1 pOCTY POCIMHHOI
Olomacu, BIUIMBAa€E HA JOCTYMHICTb 3aCBOEHHS IMOXUBHUX PEYOBUH POCIHMHAMHU.
BignocHo di3uKko-XiMIiuHOT Mirpaiii eJeMeHTIB 1 O0COOJHMBO, BaXXKHX METaiB,
KHUCJIOTHICTh CIPHUS€ aCUMUIALII IPYHTOBUM OOMIHHUM KOMIUIEKCOM IIMX KAaTiOHIB.
BcranosieHi ONTHMAJIbHI BEJINYNHU pH IPYHTIB TUTSL 00poOKu
CLITBCBKOTOCIIOIAPCHKUX KYJIBTYp. JJIs €KOJOTIB BaXKJIMBO 3HATH, 110 KUCIIOTHI JOIII
HE€ TUIbKM BIUIMBAIOTh Ha POCIMHHUI TOKPUB 13 30BHI, aje 1 CTBOPIOIOTh
HECIIPUSATINBI YMOBH JIJIS 3pOCTaHHS y CEpe/IMHI IPYHTY, OCKIJIbKHA YMCICHHI POCITUHU
HE MOXYTb POCTH MPU CTPECOBUX 3MiHAX cepeaoBuiia. KpiMm Toro, BOHH 3HUKYIOTh
pH IpyHTIB 1 IpyHTOBHUX BO/JI, IO IPUCKOPIOE MITPaLii0 HOHIB 32 PaXyHOK IMOCUJICHHS
iX pyXJMBOCTI 1, HACIIJIOK, CTA€ MOXJIMBUM OTPYEHHS TBAPUH 1 JIIOAWMHU BAKKUMU
MeTajaMH B JIAHITFOTH CTIOYKUBAHHS.

Buznauennss pH € 0coOiMBO BaXJIMBUM JUIsi O10T€OXIMIT MPU JOCHIIKEHH1
30H, /1€ KHUCIIE€ CEpElIOBHUIIE 3MIHIOEThCS Ha JyXHE, CIabOodyHE — Ha IJIy)KHE,
CHUJIBHOKHUCJIE — CIIA0OKOKHCIIe, TOOTO TPUPOJHUX YMOB, CHPHSTIMBHX IS
dbopmyBaHHS JTYKHUX Oap’epiB. [HIMME clioBamMu, BUHUKHEHHS 0ap’€py TakOTO POy
0a3yeTbcst Ha cTpubkonoaioHoMy 3poctanHi pH. OmHak, dhopMyBaHHS TPUPOTHUX

KHUCJIUX TPYHTOBUX PO3YMHIB, SIKE MOB’SI3aHE 3 MPOLIECAaMU OKMCHEHHS, HAMPUKIIAJ
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cynb(imHUX pyA, Takox BimOuBaeThcs Ha BenwuuHi pH. Kuchi Bogm cymnbgimHux
MoJTiMEeTaJIeBUX potoBuI 30aradeHi Ha Cu, Fe, Zn, Pb.

VY cyuacHiii miTepatypi € 6arato IiKaBuX BIJJOMOCTEH I110/10 3MIHHA T€OXIMIYHUX
YMOB TiJ BIUIMBOM CYKYIMHUX (DaKTOpiB — MPUPOTHUX 1 TeXHOTeHHUX. Hampuxman:
KHCJII TJICEBI BOJM B JY>KHIM OOCTaHOBII, aKyMYJIIOIOYH €JIEMEHTH IIiJ] BIUIMBOM
OakTepiii Ha MeXI1 BojJia — HaTa, YTBOPIOIOTh OPTaHiuHi KUCIOTH, JI0 TOTO XX y TaKii
KUIBKOCTI, 10 30aradyrounch HUMH, BOAM PO3UYMHSIOTH KapOoHaTH. B ymoBax
TpuBarouoi  mirpamii 3HadeHHs pH  migBUINyeThCS ~ HACTUIBKM, IO  II€
CYNPOBOXKYETbCS BUHUKHEHHSIM JYXHOTO Oap’epy, BTOPHMHHOI KapOOHaTu3aii 1
YTBOPCHHSI KAOJIIHOBHUX TJIMH.

VY 1mpomy acrnekTi Jjisi 610reoXiMIYHUX JIOCHIIPKEHb BUBUEHHS 1HIIUX Oap’epiB-
KHUCJIMX, BUIPABHUX, O10r€0XIMIYHUX 1 HABITh, K HE JUBHO, COLIAJIbLHUX Oap’€piB 3
xapaktepuumu pH — ne rioGanpHi 3amaui. Ha mpukiagi rpyHTOBOro mpodiiro
KOJIOUHUX COJIOAIN (TUN TpyHTIB ToMmipHoro moscy) y Kazaxcrani MoxxHa
cnocrepiratu Oe3npeueneHTHy 3mMiHy pH Ha BKkpall KOpOTKI BijcTaHi: Bix 5 — 6 Ha
noBepxHi 1 10 raubunu 30 — 40 cM 1 migBuIeHHs 10 8 — 9 — Ha TMOuHI 011k 40cM.
AwnioHorenHi ximiuHi exementu Si, Ge, Mo, Y, Se, Zr KOHIIEHTPYIOTbCS HAa KUCIIHX
Oap’epax.

3MiHU TPYHTY, SIKI TIOB’s3aHI 3 BUINPABHUMHU Oap’e€pamMul i yTBOPIOBAHHSIM
conoBux KoHIeHTpaTiB 13 pH = 11, ouiHIOETbCS SIK TUTaHETapHE JuX0. BuBueHHs
smin  pH ITPYHTY TIOSICHIOE YHCJICHHI HECHPHATIMBI E€KOJIOT1YHI CHTYyaIlii,
CLIIBCBKOTOCIIOIAPCHKI TPOOIEMHU, IO BUHUKIIH, 1 010re0XiMIYH1 aHOMAJTI.

Xix podoru
3apnanns 1. IlinroroBumii eran. Po3nodatu poOoTy HEOOXIAHO 3 HACTPOIOBAHHS
HoHoMmipa 3a pizHuuer BimomMux pH OydepHux po3uuHiB, SIK PEKOMEHJOBAHO B
TEOPETUYHIN YaCTHHI ITi€T pOOOTH.
3aBnanns 2. [IpuroryBaHHsi IpyHTOBOI BUTSKKHU. JIJIs TPUTOTYBaHHS TPYHTOBOTO
pPO34YMHY B KOHIYHY KoJIOy MicTkicTiO 100 mi BHOcATH 10T IpyHTOBOrOo pO34YUHY 1
3amuMBarOTh  SOMJI  IUCTUILOBAHOT BOAM (KJIaCMYHA TMPOTIOPIlIS MPUTOTYBAHHS

I'PYHTOBUX BHUTSDKOK: 1:5, TOOTO HaBakka I'PYHTY 1 II’ATHUKpaTHa KUIbKICTb BOJH).
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Bona He mae mictutu KapOOHOBY KHCJIOTYy a00 KapOOH MIOKCHJ, OCKIIBKU 3a iX
HASIBHOCTI PO3YHMHSIETHCS KaJbIIN 1 MarHiii KapOOHATH 3 YTBOPEHHSIM BOJHOI BUTSIKKH
(domy?), CIOTBOPIOIOYM pe3yJbTaTH BHUMIpIOBaHb. IlepeMilIyloTh CKIISTHOIO
NAJIMYKOI0, 3aKpUBalOTh KOOy mpoOkoro 1 crpymryioth 10 xB. [loTiM BUTSDKKY
GUIBTPYIOTH Y JIHKY AiameTpoM 15 — 20 cM Tak, 100 Horo kpait O6yB HIKYHMM 3a Kpai
miiku Ha 0,5 — 1 cM. Y IpoTUBHOMY BHMAAKYy IO 000JKY (iabTpa YTBOPUTHCS
3abapBieHa o0sMiBKa colield TpyHTy. Colti, IO 3aIMIUINCS Ha QIIbTPi, 3MIHIOIOThH
pe3yabTar BU3HauYeHHS pH, OCKIIbKY 1XHS KOHIIEHTpAIlisa Y GUIbTPaTi 3HUKYETHCS.

[lepen 3MMBaHHAM BUTSDKKM Ha (UIBTP CTPYCHITH KOJIOY JUIsl 3MOYYBaHHS
BMICTY 1, 3@ MOKJIMBOCTI, KUIBKICHO MEpeHeciTh IPyHT Ha QuibTp. [loTparmistoun Ha
GUIBTp, BaXKKI YaCTOUKHM IPYHTY 3a0MBalOTh Mopu (UIbTpa, CTBOPIOIOYN MOJIBIMHMIMA
(GUIBTpYBIBHUM AP 1 CHPHUSIOTH SAKICHIA (QUIbTpalii 3 BHUCOKOK IPO30PICTIO
¢binpTpaTy. BunmBarouu cycneHsito IpyHTY Ha (QUIBTp, HaMmaraitecs CHpsIMyBaTH
MOTIK Ha CTIHKY (UIbTpa, 0K HE MPOPBATH HAIIIp.

BoH1 rpyHTOBI BUTSKKH aHANI3yIOTh BiIpasy Miciid IXHBOIO OJEP>KAHHS, TOMY
0 TiJ BIUIMBOM MIKpOGJIOpH 3MIHIOIOTHCS IXHI XapaKTepUCTUKU (JTyKHICTb,
OKMCIIIOBAHICTB) 1 CKJIa.

[TpaBWIIbHO MPUTOTOBJIEHA BUTSKKA MOBHMHHA OYTH MpO30poro, nepedyBaTH B
KOJIO1 3 3aKpUTOIO TIPOOKOIO 11 00°€M MOBHMHEH OyTH BU3HAYCHUM.
3agnannss 3. Bumip pH rpyHToBoro posumny. Y CKISHKY MicTKicTio 50 mn
BiamuiiTe 3 kKoa6u 30 — 40mMi1 GimpTpaTy 1 3aHypTE B HHOTO €IIEKTPOIH.
BuchHoBok.
IIuTaHHs 1J8 CAMOKOHTPOJIIO
1. Sk BruMBae€ yniijbHEHHS IPYHTIB HA MPOIIECH Tra30- 1 BOAOOOMIHY MiX
aTMOC(EpOI0 Ta IPYHTOM, Ha )KUTTEIISIIbHICTD POCIIMH 1 IPYHTOBUX OPraHi3MiB?
2. SIxi mpupoaHi GaKTOPH 3yMOBIIIOIOTH MTOPYIIICHHS 3€MeJTb Ta IPYHTIB?
3. Ha3BiTh OCHOBHI IPUYMHU 1 HACTIAKY BOJAHOI Ta BITPOBOI €pO3ii IPYHTIB.
4. Sxwuii BIUIMB HA CTaH I'PYHTIB YHHATH 3BAJIUIIA MOOYTOBOI'O CMITTS Ta

MIPOMHUCIIOBUX BIXOTiB?
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Jlabopamopna poboma Nel3
Tema: BABHAYEHHS BMICTY CYXOI'O 3AJIMIIKY IPYHTY

Meta: 3acBOiTH METOAMKY BHU3HAYEHHS CTYMNEHS 3aCOJCHOCTI IPYHTY 3a CYXUM
3aJTUIIKOM.

Marepiaau Ta o0GgagHaHHS. cylwibHa mmada, aHaNTHYHI Tepe3u, (apdopona
garika giamerpom 10 cM, BojsiHa OaHs, CKJIsSHA JIiiKa, CKJIsSHA MaJIM4YKa, MPOoOIpKu — 5
mT.; minetkn Imur; 5 mur; 10 Mo, 3HE3071€H] TanepoBi (GUIBTPHU, HITpaTHA KHCIIOTa
HNO3(1 : 3), po3unn AgNO3,C=0,1mons/m; 10% poszuun HCI, 5%po3uun BaCly;
poOU IPYHTIB.

Teopernuna yacTuHa

YMicT coield y IpYHTI — BOXJIMBHM 010TeoXiMiUHUI (PakTop, 1110 BIUIMBAE HA ii
POJIOYICTh, POCIMHHICTD, 3aCEJCHICTh TBAPUHAMU 1 ITAXaMH.

Byab-sxkuii TpyHT MOXKHa pO3TISaTH SIK T€TEpOreHHy, OaratodasHy cUCTEMY,
10 CKJIAJIA€ThCA 3 TBEPIOi (MiHEpaJIbHI ¥ OpraHiuHi KOMIIOHEHTH), P1AKOI (IPYHTOBUIMA
pPO34MH), ra3yBaToi (IpyHTOBE MOBITPs) 1 KUBOI (IpyHTOBA (uiopa 1 payHa) pas.

MiHepanbHuil CKIIaa TIPYHTIB CKIQJAa€ThCsl B OCHOBHOMY 3 KBapiy (SiOy) i
AMIOMOCHJIIKATIB — amioMiHid 1 cuminid okeuaiB (SiO2*Al04*H,0) y pizHux
CHiBBIAHOIIEHHAX. TBepaa ¢aza IPYHTIB CKIAIA€THCA 3 PIBHOMIPDHUX MEXaHIYHUX
4acCTOUYOK. 3aJI€KHO Bl PO3MIPY YaCTOK MIilIaHi, CyTJIMHHI 1 TJIMHUCTI IpyHTU. Bix
MEXaHIYHOT0 CKJIay I'PYHTIB 3QJIKUTh 3HAYHOIO MIPOIO IHTEHCHBHICTH MEPEHOCY 1
HAKOIMUYEHHS OPTraHIYHUX 1 MiHEPAJTbHUX CTIOJYK.

[Tim3onucti, AEPHOBO—MIA30JMUCTI 1 CIpl JICOBI IPYHTH MICTITh YK€ MaJio
BOJIOPO3YMHHUX  MIHEPAIBHUX PEYOBUH, Y YOPHO3EMHHUX IPYHTax IEepPEBaKAIOTh
Mg(HCO3), i Ca(HCO3),; y cosoHuakax, cipo3emMax OypuX 1 KallTAHOBHX I'PYHTax —
HAJUIMILIOK MIHEpPAJIbHUX COJIEM y BUTIJIAl XJIOPHMIIB, Cylb(aTiB 1 TiAPOKapOOHATIB.
Hatpiii kapGonat abo cona, HaBiTh npu KoHueHTpauii 5, 10% € 3ry6HOr0 118 pocuH.
Heb6e3nexy cTaHOBIATH 1 MiJIBUINEHI KOHIIEHTpPAIlli XJIOpuIiB 1 cynbdatis. J[o BMicTY

B IPYHTaxX MarHii 1 Kajapliid KapOOHATIB, a TAKOXK TIICY POCIMHU OLIbII TOJIEPAHTHI.

41



MakcumanbHO MiHEpaJi30BaH1 € COJIOHII 1 coJIoHYaku. CBOEPIHICTH COIOHIIIB
BU3HAYAIOTh HOHM Na' 1m0 CKIagaroTh I’sATy YaCTHHY BCiX KaTioHiB. BcTaHOBIEHO,
IO MPOIEC OCOJIOHIIOBaHHSI O0COOJMBO €HEPriiiHO e MpU YTBOPEHHI B IPYHTOBHUX
BOJIaX HATpii KapOOHATY:

[TBK]Ca?*+Na,COs—[IBK]2Na*+CaCOs|,
ne: IBK — rpyHTOBO - BOMPHHUI KOMILIEKC.

CoJIOHYaKOBI IPYHTH HAaKOMUYYIOTh PEKOPAHY KUIbKICTh coneid: Big 1 mo 30%.
CrnemiansHumu gociipkeHHssMu B.A. KoBiu BUsIBIICHI MPOBIIliHHI COJIEH KOMTUYCHHS.
3acoJieHHs MOACHIOTh HaXO/XKEHHAM Y BEPXHI TOPU30HTH IPYHTIB BOJ 3 MiJABUILICHUM
BMICTOM COJIEH 1 iXHIM KOHILIEHTPYBaHHSM Ha BUIIPAaBHOMY I€OXiMIYHOMY Oap’epi, a
TaKO>K HErPAaMOTHUM 1 TOMIPHHUM 3POIIECHHSIM.

3aranpHe YSBJIEHHS MPO BMICT Yy IPYHTax BOAOPO3YMHHUX MIHEPATBbHUX 1
OpraHIYHUX PEYOBHMH  MOXKE JAaTH CYXHM 3alHIIOK, SKUH OTPUMYETHCS TICISA
BUITAPIOBAHHS BOJIHOT TIPYHTOBOI BHUTSDKKM. Cyxuil B3alIMIIOK, IO BUPAXKAIOTh Y
MacoBux 4acTkax (%), MOXe XapaKTepu3yBaTH IPYHT, HAIp., y HE3aCOJEHUX TPYHTAX
tioro Bmict craHoBuTh 0,01 — 0,30%, a B cojoHYakax /IS PI3HOTO BHAY COJeH
rpanuill po3mupeni Big 0,2 1o 6iiabm sk 0,8%.

CtyniHb 3aCOJIEHOCTI TPYHTIB 3aJIKUTh BiJl KOHIIEHTpAIli COJIeH, a THUIHU
3aCOJICHOCTI — BiJl XIMIYHOI IPUPOIU PO3ZUUHEHUX coJie, (auB. TaONel)

Tabnuysa 1

Tunm i cTyneHi 3acoJIeHOCTI IPYHTIB 32J1€2KHO Bi/l KOHIIEHTPAIII coJiei

(3a H.I. ba3uieBuuy, €. 1. IlankoBo10)

Cryninb Tunmu 3acoJieHoOCTi Big XiMiYHOI0 CKJIaay i MacOBOIL
3aCOJICHOCTI YACTKH COJIeil y CyXoMY IPYHTI, %
IPYHTIB Xuopuau ‘ Cyasdarn I'inpokap0onaTu
XJ10pHAHO — CYJab(GATHUH THII 32COJICHHA

He3zacoueni <0,01 - -
Cnabo3aconeHi 0,01 -0,05 - -
CepelHbO3aCOJIHI 0,05-0,1 - -
CuiibHO3acoJIe 1 0,1-0,2 - -
Cosonuaku >0,2 - -
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CyabdaTHuii i XJT0pUAHO — CYJIb(GaTHIUH THII 32COJICHHSA
Hesacoeni 0-01 <0,1 -
Cmabo3acoseni 0-01 0,1-0/4 -
Cepeaap03acoitHi 0-0,5 0,4-0,6 -
CriipHO3acoIeH1 0-1,0 0,6-0,8 -
CosoHuaku - >0,8 -
CopoBuil THII 32COJICHHS
Hesacoeni 0,01 0,02 < 0,06
Crnabo3acoseHi 0,01 0,056-0,1 0,1-0,2
Cepeanp03acoitHi 0,1 0,2 0,2-0,3
CuiIpHO3acoJIeH1 0,2 0,2 0,3-04
CosoHuaku 0,2 0,2 >0,4
Xix podoru

3apnanns 1. IIpuroryBaHHs IPYHTOBOI BUTSIKKH. [3 MiArOTOBIIEHOI TPOOHU IPYHTY,
macor 10r, roryioTh BoAHY BUTSOKKY (Vo) KIACMUHHUM METOJOM 1 BXKE IiJ| 4Yac
(GinbTpyBaHHSA CyAaTh TPO il MiHEpaubHUM CKiIan. [PyHTOBI BHTSIKKA KHCIHX 1
HEUTpaJbHUX IPYHTIB, LI0 MICTATh Oararo pPO3YMHHUX COJIEH, XapaKTEpHUX IS
IPYHTOBOTO 3acojicHHs1 Oe3 ioHiB Na', QinbTpyroThcs mBuako. HaBmaku, BUTSDKKA
I'PYHTIB, O1IHUX Ha MIHEpaJbHI PEYOBUHH 1, OCOOJIMBO Ti, IO MAIOTh JY>KHY PEaKLIio,
(GITBTPYIOTHCS MOBUIBHO, Yepe3 MepeBaXkaHHs KOJOTTHUX (popM, 10 3a0MBAIOTh MTOPH
¢inpTpa.

3aBnanHs 2. BusHaueHHs1 32C0J1I€HOCTI IPYHTIB. /{7151 pO3B’s13aHHS MUTAHHS PO THI
3aCOJIEHOCTI POOIIATH SAKICHY peakiito Ha HasBHICTh HoniB Cl 1S0,4%:

a) npoba na nasasuwicmv CI. Y MiKponpoOIpKy BHOCATH 2 — 3 Kparulli IPyHTOBOI
BHUTSKKH, T1JIKUCITIOIOTh HITPATHOK KHUCIOTOIO JIJIS 3BUIBHEHHS B1J T1IPpOKapOOHATIB,
10 3aBAKAIOTh BU3HAYEHHIO MOHIB XJIOPY, A0Jal0Th 1 — 2 kami po3uuny AgNOs 1
CTpyLIYIOTh. SIKicHa o1iHKa HasBHOCTI Cl” — BuUnagaHHs O6110ro cCUponoA10HOro ocary
(Tabm.); WOro KOHCHCTEHINiS, JIETKE CKaJaMyueHHs pO34uMHy abo psSCHOTa Ocajy
CBITYUThH MpPO HAsBHICTh a00 MEpPEBAKaHHS XJIOPUIHOTIO THITY 3aCOJIEHOCTI (IUB.
tabdi.1);

0) npoba na nasenicmo SO4*. Y MiKponpoOipKy BHOCATh 2 — 3 KpaIul IPyHTOBOi
BUTSDKKH, migkucmooTs 10% HCl ans 3anobiraHHs BIUIMBY TigpokapOOHATIB i

KapOOHATIB, 3IaTHUX YTBOPIOBATH 13 COJISIMH Oapir0 HEPO3UMHHI OCAIU 1 JOJAI0Th 2 —
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3 xpamii BaCly. CrnocrepiratoTs BUNaAiHHA KPUCTAIIYHOTO O1710T0 0ocany 1 PiKCyroTh

THII 3aCOJICHOCTI (quB. TaoOII. 1).

3apnanns 3. BuzHaueHHsI BMICTy CyXoro 3ajMIIKy. 3BaXYIOTh Ha aHATITHYHUX

Tepe3ax (¢aphopoBy dallKy, HAIMBAIOTh A0 Hel IpyHTOoBHM po3uuH (Vip) 1

BUIMAPOBYIOTh Ha BOJsHIN Oani. Ilicis 3akiHYEHHS BMIIIYIOTh YaIllKy 3 3aJIUIIKOM,

AKUN MOKe OyTH B’SI3KUM, TYCTUM a00 TBEPAUM, JI0 CYIIUIBHOI IIaQH 1 BUTPUMYIOTh

3 roguau npu 105°C. IMoTiM BMIIyIOTH 10 €KCHKATOpa i JOBOAATH [0 MOCTIMHOI

Macu. Pe3ynbTat 1 CrocTepe:KeHHs] eKCIIEPUMEHTIB 3aHOCSTh Y TaOJIUIIO BiAOBITHO

710 TaHUX. BCTaHOBITIOIOTH CTYMIHB 3aCOJEHOCT] aHAII30BAHOI'O IPYHTY: BMICT CYXOTO

3QJIMIIKY B HECOJIOHUX TpyHTax mepedysae y mexax 0,01 — 0,30 %, 6impm 0,3% €

XapaKTEPHUM JIJIsl COJIOHUX IPYHTIB. Po3paxoByIoTh 3a (GopMyInoro:

mg WV

o =10 Vre

+100%

JIe Mo — Maca CyXxoro 3ajuiiky; Vo— 00’eM BOJHOI BUTSIKKH; 10 — Maca HaBaXKu

IpYHTY; Vip — 00’ €M BUTSKKH, B3STOI JIJISl aHATI3Y.

Tabnuys 2
Cxema 3anmciB pe3yJibTaTIiB J10CTiAKeHHS
CnocrepexeHHs HasiHicTb Maca Maca Maca Macosa
MIBUIAKOCTI Cl | SO | dapdoposoi | dapdoposoi | cyxoro JacTKa
dbiabTparii YaIku YalikH 13 3QIALIKY | CyXOro
m, T CyXuM m, T 3aITUIIKY
3aJIUIIKOM, », %
m, T

BucuHoBok. Tun 3acoyieHOCTI -

: CTYIIIHb 3aCOJICHOCTI -

BucHoOBOK.

ITuTaHHA 1J9 CAMOKOHTPOJIIO.

1. Sxi (i3uKo-MexaHiIuHI BIACTUBOCTI IPYHTIB?

2. SIxe 3HaYEHHS MAa€ 3aCOJIEHICTh IPYHTY?

3. Sxuii COMBOBUI PEKUM IPYHTIB?

4. Slki TpUYMHU TIOTIPIIEHHS SKOCTI 3€MEIbHUX pecypciB YKpaiHM Ta 3axoau

00pOTHOH 3 HUMU?

5. Slxe 3HauEHHS Ma€ BTOPUHHE 3aCOJICHHS Ta 3a00J0YEHHS IPYHTIB?
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Jlabopamoprna poboma Neld

Tema: BABHAYEHHSI IHTEHCUBHOCTI JIUXAHHSI TPYHTIB

Merta: 3acBOiTH METOUKY BU3HAYCHHSI 1HTEHCUBHOCTI IUXaHHS IPYHTY 3@ KUTBKICTIO
kapOoH II miokcuay, SKuit BUAUISETHCS 13 TPYHTY.
Martepiaan Ta o6nagnannsa: OropeTka Ha 50 MJ, BUMIpIOBaJIbHI MineTku Ha 10 mu,

6rokcu MicTkicTio 30 — 40 MJ 13 IPUTEPTUMHU KPUIIKAMU — 3 IIT, CKISHKUA (OaHKN)
1
micTkicTio 17; po3unn xmopuanoi kuciaoru, C(ZHCI) = 0,02 moinb/n; po3unn Oapiii
1
rigpokcuny, C(zBa(OH);) = 0,02 monw/m; imaukarop — 1% crnuproBuii po3umH

dbenondraneiny.
TeoperuuHi BizomocTi

JluxaHHs € OJJHUM 13 OCHOBHUX MPOIIECIB AISUIBHOCTI KUBUX OpraHi3miB. BiH
NOB’SI3aHUI 3 OKUCHEHHSM OpPraHIYHMX PEYOBHH 10 KapOOH MIOKCUAY 1 BOJAU 3a
Y4acTI0 KHUCHIO 3 BUIUICHHSM €HEprii, sfiKa BHKOPUCTOBYETHCS ISl 3A1MCHEHHS
KUTTEBUX Mpo1ieciB, CXeMaTUYHO NPOLEC MOXKHA MPEACTaBUTH PIBHIHHIM:

CeH1206 + 60, — 6CO, + 6H,0 + 2872,14 kJx
BinbHuil HiTporeHn OakTepii MEPETBOPIOIOTh Ha amiak, a sSK MOOIYHUA MPOAYKT
YTBOPIOETHCS KapOoH aiokcu. Lleit mporiec mpencTaBieHo piBHSIHHAM:
2N, + 6H,0 + 3C — 4NH; + 3CO,

OxpiM TOrO, MPOAYKTH TIPH JUXAHHI € BUXITHUMU CyOCTpaTamu sl CUHTE3Y
O1IKIB, >KMpIB, BYTJIEBOAIB 1 IHIIMX PEYOBUH. BU3HAUEHHS IHTEHCHUBHOCTI LIBOTO
MPOIECY € JNOCUTh BAXJIUBHUM JJIsI OLIIHKM XapakTepy O10JOTiYHMX MPOIECIB, IO
BiI0yBaloThcsl B oprani3zmi. 11{o crocyeTscsi IpyHTY, TO 1HTEHCUBHICTH I'PYHTOBOTO
JTUXAHHS € XapaKTePUCTUKOIO 010XIMIYHUX MPOIECIB, IO BIAOYBAIOTHCA B HHOMY i
BIUTMBOM TIPYHTOBOI1 (hjiopu 1 ayHH.

JUis  aHamizy AMXaHHS CHUCTEMH MO)XHA BHUKOPHCTOBYBATH DPsii MOKA3HUKIB:
MOTVIMHAHHS KUCHIO. BUniieHHs BOau, TemIoBoi eHeprii. OaHi€0 3 HAOUIBIT 4acTo
3aCTOCOBYBAaHUX XapaKTEPUCTHUK IPYHTOBOTO 1uxaHHS € KubKicTh CO, 1m0

BunuBCs. Llell mnoka3HMK XapakTepu3ye HE TUIbKM MOXJIMBICTH JOJATKOBOTO
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30araueHHs! MPU3EMHOT0 MIKpOO10JIOTIYHUX MPOIECIB, 110 MOCTIHHO BiAOYBalOTHCA Y
IPYHTI.
[TpuHuun Metony 6a3yeTbes Ha normuHaHHI JIyroM COp, sSKuil BUAUISIETHCS, 1
HACTYyITHUM TUTPYBaHHSM.
Ba(OH); + CO,1— BaCOs3| + H,0
3a KUIBKICTIO XJIOPUIHOI KUCJIOTH, BUTPAUYCHOI HA TUTPYBAHHS, PO3PAXOBYIOTh
KUTBKICTh CO», KU1 BUAUIABCS 13 TPYHTY.

Ba(OH); + 2HCI — BaCl, +2H,0

Xix podoru
3aBnanns 1. BusdHaueHHsi iIHTEHCHBHOCTI AUXaHHS IPYHTIB. Y Orokcu, 0011KU

MPUTEPTUX KPHUILOK SIKUX JJII TEPMETHUYHOCTI 3MAlIEHO Ba3€NIIHOM, HAJIMBAIOThH 3a
1

JIOTIOMOTOF0 BUMIiPIOBAIBHOI TTinieTKH 10 M1 po3unHy Oapiii Tigpokcumy, C(;Ba(OH)z)
= (0,02 monn/11.

brokcu 3 3aKpUTHMH KPUIIKaAaMH BCTAaHOBJIOIOTH HA MOBEpPXHI IPyHTY ( 1Mo 3
OIOKCHM Ha MalJaH4yuK 3 JOCHIPKYBAaHUM TIPYHTOM) 1 3aKpHUBAIOTh JITPOBUMH
CKJIsiHKamMu abo OaHkamu (iXHI Kpai MOBHMHHI BXOJAMTH B IpyHT Ha | cm). Ilotim
CKJISIHUWA KyTOJ 00€peXHO MiJAHIMAIOTh, BIIKPUBAIOTh OIOKCH, & MOCYJIMHU CTABIIATH
Ha Miciie. ToOTO HakKpuMBaKOTh HUMHU OIOKCH 3HOBY. baputoBa BOJa y BIIKPUTHX
orokcax nornuHae COy, IKUil BUALIAETHCS ITPYHTOM.

Uepe3 TOYHO BCTAHOBJICHHWM Yac OIOKCH BUMMAalOTh, 3aKPUBAIOTH KPHILIKAMH 1

NpOBOJATH aHam3 Yy Jjaboparopli. BusHaueHHS NPOBOAATH TUTPUMETPUUYHUM
1
METOJIOM, BUKOpHCTOBYI0uH xyopuany kuciory, C (2 HCI) = 0,02 monb/n, y skocTi

TUTpPaHTa, 1 3aMOBHIOIOTH HE Oroperky. CrmoyaTky BiATHUTPOBYIOTH 3 CTaHIApTHI
npobu OGapuToBoi Boau 00’emMoM mo 10 mi no 3HeOapBieHHs (eHondTaleiHy.
Buaxomars cepenniii 00’em HCl — Vicep. OO0’eM mpencTtaBuTH 3 JOBIpYHM

IHTEpBAJIOM PE3YJbTAaTy CEPEAHBOT0 BUMIPIOBAHHS 3 iMOBIpHIcTIO P= 0,95,
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TutpyBannss OaputoBoi BOAM Ticas AoCHiAHOI ekcno3uilli (Vwcl)) BeIyTh
6e3nocepenHb0 B OrOKci, y mpucyTHocTi 1 — 2 kpanens ¢enondraneiny. [lpu
Bu3HaueHH1 COz HEOOX1AHO JOTPUMYBATHUCS TAKUX YMOB:

— OIOKCH MalOTh OYTH BIAKPUTHMH 1]l CKIITHUMH MOCYIUHAMHU TIPOTATOM OJTHAKOBOTO
3a TPUBAIICTIO Yacy, TOMY IO BiJl IIbOTO 3aJICKUTh BEJIIMYMHA TOTJIMHAHHS Oapiii
T1POKCUIIOM;

— BHYTpILIHI JilaMeTpu yCiX OIOKCIB 1 IXHS BHCOTa, a TaKOX BHYTPIIIHI AlaMeTpU
CKJITHUX MOCyuH (0aHkKu a00 CKIISTHKH) TIOBUHHI OYTH OJTHAKOBHUMH.

KinbkicTh kapOOH [IOKCHHY, IO BHJIUIMBCS 13 IPYHTy, BHpaXarTb B
aOCOFOTHUX BeaUYHMHAX. J[71s 11b0oro po3paxoByroTh, sk Maca CO; (y MI') BUILIAETHCS
Ha OJUHMII MOBEPXHI IPYHTY 3a 1 ronuny. HeoOxiaHO BpaxoByBaTH IJIOULY IPYHTY,
HaKpUTy 0aHKOIO.

[HTEeHCUBHICTD TUXAHHS PO3PAXOBYIOTH 32 (HOPMYJIOIO:

0.44+( Vg cep. — Vier J*60
| = t=S . mr, COy/ M**TOp,

ne: 1 — inTeHcuBHicTs muxanus, mr COy/ m%*rox; 0,44 — maca CO,, Mr, ska
1
exBiBasieHTHa 1 Mu1, Ba(OH),, C (2 Ba (OH)2 = 0,02 monw/it; (Vkiceps - Vhel) — 00°eM
1
po3unny HCI, C(zHCI)=0,02 momb/n, sskuii BUTpadueHO Ha TUTPYBAHHS KOHTPOJBHOI

npodu po3urHy Ba(OH),; no exkcro3wuilii 1 micist norauHanHasg rpyHToBoro CO»; t — yac
eKkcrno3uuii, rox; S — muoma, Mm%, 60 — koeiLieHT A1 IepeBOy XB. B TO/I.

Pe3ynpTaTu poOoTH 3anucaTy B TaOJIULIIO:

Tabnuys 1
Cxema 3anmciB pe3yJIbTATiB JOCTIKEHHA
Ne Vk—00’eM t — gac VHcl- 00’em | S — moma I-
n/n HCI E€KCIIO3HUIII]. HCI qa JOCIIAHOIO | IHTEHCUBHICTD
KOHTPOJIBbHHUX O TUTPYBaHHS KOJa, M? JIAXaHHS
npo6 npoo TPYHTY
1
2
3
Vk.cEp. Icep

47



BucHoBok.

ITuTaHHA 1J8 CAMOKOHTPOJIIO.
SIK1 BIACTUBOCTI IPYHTIB Ta iXHS POJb JJISI )KUTTSL.
S yTBOPIOIOTHCS IPYHTH Ta iXHsI Kiaacudikaris?
Axi da3u rpyHTIB?

1
2
3
4. Slxa mIacTHUYHICTH 1 KOHCUCTEHIIS JUCTIEPCHUX IPYHTIB?
5. Ska cTpykTypa IpyHTY?

6

SIKi caHITapHO-TEXHIYHI 3aX0/I1 3 OXOPOHH IPYHTIB?
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Jlabopamoprna poboma Nel5

Tema. BABHAYEHHS TBEPJIOCTI IPYHTIB

MeTta: HaBYUTHCS BU3HAYATH TBEPIICTh IPYHTY.
Marepiaau Ta 00JagHAHHS: 3pa3KU IPYHTY; HIXK.

TBepaicTh IPYHTY € CEpHO3HOI 1 BapTICHOW IpobiieMoro. Jlyke NIinbHUN
IPYHT BaXKHU Uit 0OpOOITKY 1 CHpHsie IOTaHOMY KOPEHEYTBOPEHHIO 1 PO3BUTKY
pocauH. TBepaicTh IPyHTY o0OMexye eQEeKTUBHE YIPaBIIHHSA BOJONOCTaYaHHS,
0OMEXYIOUuH 3JaTHICTh POCIHMH BiJ BCMOKTYBaHHs. [Ipu moranomy norjavHaHHI BOja
IIBUKO BHUMAPOBYETHCSA, a TAKOX MOXKE KOHIECHTPYBATHCS Ta TOIIKOKYBaTH
KylIbTypu. BUMIpHMK WIUIBHOCTI IPYHTY BHUKOPUCTOBYETBHCS JJIi TECTyBaHHS
TBEPAOCTI TPYHTY. 3aHAJTO TBEPAUN IPYHT 3HAYHO CKOPOUYE BCMOKTYBaHHS BOJIOTH,
10 MPU3BOJIUTH CKOPOUEHHS (PaKTOpa XIMIYHOTO BUKOPUCTAHHS JOOPHBA, BIUIMBAE HA
PO3BUTOK KOPEHEBOI CUCTEMH POCIIMH, 1110 MPU3BOAUTH A0 3MEHIICHHS BUPOOHUIITBA
BpOJKalo.

Jl1s BU3HA4YEHHsI TBEPAOCTI IPYHTIB 3pY4YHO 3aCTOCOBYBATH MOJIBOBHM METOJ,
OCKUJIBKH IS ITHOTO TTOTPIOHO MaTH JIUIIE HiXK.

Xix podoru

3aBnanHs 1. Bu3dHaueHHsi TBepAOCTi I'PYHTIB. YTKHITH HDK y TPYHT 1 3a
IMOWHOI0 WOTO 3aHYypEHHsI BH3HAUYTE CTYIIHb TBEPJOCTI IPYHTY, CKOPUCTABIIUCH

HIDKYE HABEJICHOIO TpaJIalli€lo:;

® Jy)Ke TBEPAHMM — KOJHM HIK Ty>K€ BaXKKO BXOJUTh y TPYHT HA TIHOWHY KiJbKa
CaHTUMETPiB,a00 3aX0AUTh MpHU yaapl pykamu. Micue BiJ yaapy HOxeM abo
KHPKOIO OJTUTITUTH;

e TBEpAMA — HIK BXOJWTh Ha HE3HAuHy ruOMHY (1 — 2 cM) Mpu HE3HAYHMX
3YyCWIIISIX; TBEpAMM 1 JOy)Ke TBEpAUH TIPYHT CIIOCTEPIra€Thcsl  Ha
0€3CTPYKTYPHUX CYIJIMHKAX 1 TJIMHUCTUX TPYHTax, OCOOJIMBO B LIIOBIAIHUX

TOPU30HTAX;
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® VIIUIbHEHUH — KOJIM HDK 3aXOJUTh HAa HEBENMKY TIuouHy (2 — 3 cMm) mpu
HEBEIIMKOMY 3YCHILII,

e Ciabo0 YHIIJIBHEHUN — KOJW HDK 3aXOJWTh B IPYHT Ha TIUOMHY 3 CM Ipu
HEBEJIMKOMY 3yCHJLI;

® MyXKUH (PO3CUIMYACTHI) — KOJHU PO3CUIAETHCS MPHU JIETKOMY HATHUCKYBaHHI.
XapakTepHO i CYHIIIaHUX 1 MIIIAHUX TPYHTIB, MOTaHO MYMi()iKOBaHUX

IPYHTIB, B SIKUX YaCTKH HE 3’€JHaHI OJ[HA 3 OJHOIO.

BuchHoBok.

I[luTaHHA 1)1 CAMOKOHTPOJIIO.

1. SIxa exoJioriyHa OIliHKa CTaHy IPYHTIB?

2. Illo BrMBae Ha CTaH IPYHTY Ta HOTO BPOKAWHICTH?
3. Bing yoro 3ai1exXuTh BOJONPOHUKHICTH IPYHTIB?
4

SIki mxepena 3a0pyIHEHHS IPYHTIB?
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Jlabopamopna poo6oma Ne 16

TEMA: OIIHKA CTYINEHS 3ABPYTHEHOCTI ATMOC®EPHOT' O
MOBITPS BIIIIPAIIOBAHUMUY I'A3AMM HA JILISTHIII
MATICTPAJBHOI BYJULI (3A KOHUEHTPALIIEIO CO)

MeTa: HaBYMTHCS OIIHIOBATH CTYIIHb 3a0pyJAHEHOCTI aTMOC(EpPHOro MOBITPS
BIJIMpallbOBAaHUMM Tra3aMHU Ha JIJISHII MaricTpajabHOI BYJIHIII.
Marepiaju Ta 00J1aJHAHHA : HOPMATHBHO-TIPABOBI JOKYMEHTH Y chepi OXOpOHU
aTMOC(EpHOro MOBITPA.
TeoperuuHi BizomocTi

Cryninp 3a0pyAHEHHS MOBITPS AaBTOTPAHCHOPTOM 3AJIEKUTh HE JIMIIE BIJ
1HTEHCUBHOCTI PYXY, BAHTQXKHOCTI MaIlIMH, KIJTLKOCTI Ta XapaKTepy BUKUIIB, a U TUITY
3a0ya0BH. Penbedy MiciieBOCTi, HaNpsMY BITPY, BOJOTOCTI M TeMIlepaTypy MOBITPS.
Tomy Bci 111 0COOJIMBOCTI HEOOX1THO 3a3HAUUTH.

VYei 1l BIUIMBH PI3HUX YMHHHUKIB i 4yac BU3HaueHHS KoHmeHTpamii CO

BHUpaxoBye Ghopmya:

Ceo = (A +0.01 NKp) K Ky KooK, - K,

ne A — ¢onose 3a6pynnenns armocdepnoro nosirps (A=0.5 mr/m®); N — cymapna
IHTEHCUBHICTh PYXy aBTOMOOUTB Ha AUIIHIN Bynuil ( mr./rox); Km - xoedimient
TOKCHUYHOCT1 aBTOMOOLIIB 3a BukuiaMu B noBiTpsa CO; K, — koedili€eHT, 1110 BpaxoBye
aeparito wmicueBocti; K, — koedimieHT, 10 BpaxoBye 3MiHY 3a0pyIHECHHS
atMocdepnoro noBiTpss CO, 3aleKHO BiJi BEJIMUYMHU MO3JI0BXKHbOTO Haxumiy; K. — Te
came BIJTHOCHO HIBUIKOCTI BiTpy; K; — Te came BigHOCHO Bosiorocti noBitps; Ky —
koedirienT 301IbIIeHHs 3a0pyaHeHoCcTI aTMOochepHoro noBiTpst CO G115 IEPEXPECTh.
KoeimieHT TOKCMYHOCTI aBTOMOOLIIB BU3HAYAETHCS SIK CEPEIHBO 3aJCHKHUN

JUTSI TIOTOKY aBTOMOOLTIB 32 (POpMYIIOIO:
K, =P, -K

m m

ne P; — cximan pyxy, 4aCTKH OJAWHHUII.

3naueHns Ky, BU3Ha4aroTh 3a TaOIHUIICIO;
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Tabnuys 1

KoedinieHT TOKCHYHOCTI aBTOMOOLITIB

Tun aBToMo00iJIs Koedinient Kn
JIerkoi BaHTaKHOCTI 0,2
Cepennpoi BaHTQKHOCTI 2,9
Baxxkoi BaHnTaXHOCTI1 2,3
ABTOOYC 3,7
JlerxkoBsuit 1,0

3HauenHs koedinienTa K. 1110 BpaxoBye aepailiro MiCIIeBOCTI, BA3HAYAIOTh 32

Ta0JUILIECIO:
Tabnuys 2
KoeddiuieHT aepauii micueBocTi
Tun micueBocTi 3a cryneHem aepauii Koediuient K,
TpancnopTHi TyHem1 2,7
TpancnopTHi ranepei 1,5
MarictpanbHi ByJHIli 1 JOPOTH 3 1,0
0araTomnoBepxoBOI0 3a0y0BOIO 3 000X
OOKiB
Bymuiii Ta moporu 3 0THOITOBEPXOBOIO 0,6
3a0y10BOIO
MichKi BYJIMII Ta IOPOTH 3 OJTHOOIIHOIO 0,4
3a0y10BO10, HAOEPEIKH1, BUCOKI HACUITH
[TimoxigH1 TyHE 0,3

3HauenHns koedinienty Ky, mo BpaxoBye 3minu 3a0pynnenss nositps CO

BIIMOBITHO BEJIMYMHU TT03/I0BXKHHOTO HAXWITY BYJIUIII, BU3HAUAIOTh 32 TAOJIHIICIO;

Tabnuys 3
Koediuienr 3minu 3a6pyanenns armocgepuoro nosirpss CO
IMo3noB:xHIM yXWJ, rpajg Koeddiuient Ky
0 1,00
2 1,06
4 1,07
6 1,18
8 1,55

KoediuienT K., 1o BpaxoBye BmiuB mBHaKOCTI BiTpy Ha BMicT CO B MOBITPI,

BU3HAYAIOTH 3a TAOJIHIIEIO:
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KoeginienT 3ae:xu0cTi IIBUAKOCTI BITPY

Tabnuys 3

IIBuakicTe BiTpy, M\c

Koedinient K.

1

2,70

2,00

1,50

1,20

1,05

OB WIN

1,00

KoedginienT K: (BpaxoBye BIUTMB BiIHOCHOI BOJIOTOCTI MOBITPS HA KOHIIEHTPAIIIIO

CO) nomanuii y TabIuIIi:

Tabnuys 4
KoedimieHT 3a/1€5KHOCTI BOJIOTOCTI MOBITPS
BignocHa BoJioricts nosirps, % Koedinient K;
100 1,45
90 1,30
80 1,15
70 1,00
60 0,85
50 0,75
40 0,60

3HauenHs koedimienra Ky s pizHUX TUIIB MepexpecTh HABE/IEHI TaOJIUIII:

Tabnuys 5

KoediuienT 30inbmenns 3a0pyaHenocti armocgeproro nosirpsa CO oinst

nepexpecrs

Tun nepexpecrs

KoediuienT Ky

PerynboBaHne nepexpectsi:

CBITJI0()OpaMH 3BUYAIHE 1,8

cBiTIIODOpaMu perysibOBaHe 2,1

CaMo peryJbOBaHe 2,0
HeperynboBane:

31 3HUKEHOO MIBUAKICTIO 1,9

KUIBLIEBE 2,2

3 000B’I3KOBOIO 3YITUHKOIO 3,0
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3apnanns 1. Po3paxyHok cTymeHsi 3a0pyAHEHOCTI aTMOC(epHOro MnOBITPA
BiAIpanbOBaAaHUMHM Tra3aMM Ha JIgHOI  MaricTpajbHol  Byauni  (3a
koHleHTpamielo CO). KoxkeH CTyJIeHT MOBMHEH 00paTh HaWOLIbII 3aBaHTAKEHY
aBTOMOOUIAMH BYJHINIO cBOro Micta. [Ipotsrom mus ( Tpuui: 7 — 8 rox.; 13 — 14 rog;
18 — 19 rox) npotsirom 1 roauHu MiipaxyBaTy KiJIbKICTh aBTOMOOLIIB, 110 PYyXaOThCS
i€ Byauiero. Ha ocHOBI MpoBeleHUX AOCIIKEHb 3pOOUTH PO3PaXyHKHU 3TITHO 3
noJlaHuMu GopMyJIaMHu.
BucHoBoK.
IIuTaHHs 1J8 CAMOKOHTPOJIIO

1. SIkuii HeraTUBHUI BIUIMB YHHUTH ABTOTPAHCIIOPT?

2. Illo moxHa 3poOUTH JJ1s1 3SMEHIIIEHHS IITYMOBOT'O HABAHTA>KEHHS?

3. 1o 6 Bu 3ampomnoHyBalH JJIsl 3MEHIIICHHS 3a0py/IHEHHS TOBITPS 1 TPYHTIB

BUKHUJAaMU aBTOTPAHCIIOPTY?

4. Sxwuit pizionoriyHui BIUMB YMHUTH KapOoH Il okcun?
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Jlabopamopna poboma Nel7

Tema. BUBHAYEHHS KOHIEHTPAILIN HIKIJIJIMBUX PEUOBUH
B ATMOC®EPHOMY HOBITPI

MeTta: HaBYNTHUCS BU3HAYATH BMICT IIKiJTUBUX PEYOBHH Y aTMOC(HEPHOMY TOBITPI.
Marepianu Ta 00J1aJHAHHS: HOPMATHUBHO-TIPABOBI JOKYMEHTH Yy cdepl OXOpOHU
aTMOC(EpHOTO MOBITPSI.

Teopernuni BinomocTi

3a0pynHIOI0Yl peYOBUHU B aTMOC(HEpHOMY TMOBITP1 HE TTOBUHHI MEPEBUIILYBATH
I'JIK (rpaHu4YHOAOITYCTHMA KOHIICHTPAITis).

I'’IK 3a0pyaHtoBadya — 1€ TakMil MOro BMICT Y HPUPOJHOMY CEPEIOBHILI
(rpyHTi, BOA1, MOBITPI1), AIKKI HE 3HUKYE MPaIe3JaTHICTh Ta CAMOIIOUYTTS JIFOJICH, HE
BHUKJIMKA€ HETATHBHUX HACIIIKIB JJI IXHBOTO 3/I0POB 4.

Maxkcumanbao pazoBa ['JIK Buximkae pediekTopHi peakiii y drojei (3amax,
TEIUIO, CBITJIO), BHACTIOK 20-TH XBWJIMHHOI /i1 Ha JIFOJIUHY.

CepennponoboBa I'JIK He Mae MIKIJUIMBOTO BIUIMBY Ha JIIOJIMHY Y pa3l TPUBAJIOL Jli.

[Ipu HasBHOCTI B OBITP1 KUTHKOX 3a0pyHIOBAUIB iXHSI CyMapHa KOHIIEHTpAIlis
HE MMOBHHHA NepeBUIllyBaT 1 (OAMHUINO), IO MOKHA pO3paxyBaTu 3a (HOpMYJIOH0:

C/T Ky + Co/T K+ Co/T K3+ ... + C/T K, < 1

ne C1, C5, C3, ... Ch— akTHuHa KOHIEHTPALlis OIIOTAHTIB, MI/M°,
I IK1, TOK,, T1Ks, TOK, — iX BiAnoBiqHi TpaHiYHI KOHIEHTpaLii, Mr/m>,

Jnst o0’exTiB, sIKI 3a0pyIHIOIOTH aTMOc(hEepHE MOBITPS, PO3PAXOBYIOThH 1
BCTAHOBITIOIOTH HOPMY I'paHUYHO JomycTuMux Bukuais (I'JIB).

I'’IB — me Taka KUIBKICTh INKIJJMBUX pPEUOBHH, SKa HE IIOBHHHA
MEePEBULLYBATUCS MiJl Yac BUKHUAY B MOBITPS 3a OAMHUIIO 4Yacy, 00 KOHUEHTpaLis
noroTaHTiB y moBiTpi Ha Mexi CC3 (caHiTapHO-3aXHCHOI 30HU) HE Oylia BHUIIOIO

TJIK.
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CC3 — ne minganku 3eMitl, sK1 BIOBOOATH I 3€JI€HI HACAHKEHHS HABKOJIO
HapOTHOTOCITOAPCHKOTO 00’ €KTY, 3 METOIO 3MEHIIICHHS IIIKiJIMBOTO BIUIUBY HOTO Ha
JIIOAEN.

[Tpuknaan po3paxyHkiB 3a popmyioro (1):

I'JIK anerony=0,35 mr/m* C1=0,7 mr/™m®
I'JIK kcenony=0,2 mMr/m> C,= 0,2 mr/m®
T JIKmr/m® Tonyory=0,6 mr/m? C3=0,12 mr/m®

[TincraBiasemo mani y ¢popmyay (0,7 : 0,35) + (0,2 : 0,2) + (0,12 : 0,6) = 3,2
BuCHOBOK: cymapHa KOHIIEHTpallisl 3a0pyJHIOBaviB MEPEBULLYE 1, MO CBIAYUTH MPO
T€, 10 BUKUIM B aTMOc(epHE MOBITPA BEIMKI, 1 TOMY MOTPIOHO BIPOBAKYBATH
3aX0/lM 100 3MEHILEHHS BUKUIB B aTMOchepy.

Xix podoru
3aBnannsa 1. BuzHayeHHs1 KOHUEHTPAaIiil KIJJIUBAX PeYOBUH B aTMoc(hepHOMY
noBiTpi. KoxeH cTyieHT BUKOHYE TpH 13 25 BapiaHTIB.

BapianTu BUKOHAHHS PO3PaXyHKOBOI po00TH

1. C1+C3t+Cs5+Cr+Co 14. C15+C17tCr9+Cn+Cas
2. CotCytCetCqgtCyo 15. Ci6+Ci1tCo0tCo2tCas
3. C3+Cst+C7+Cot+Cyy 16. C17+Cig+Ca1+CaatCos
4. C4tCetCetCiotCr2 17. C1g+CaptCortCastCy
5. CstCrtCotCr1tCys3 18. CigtCantCastCost+Cy
6. CetCgtCrotCi2tCag 19. CootCaotCas+Ci+Cs
7. C7tCotC11+Ci3t+Crs 20. Co1+CastCostCatCy
8. CgtCiotCaratCratCis 21. CoptCostCrt+CstCs
9. Cgt+C11+C13+Ci5+Cy7 22. CoztCost+Cort+Cyt+Cs

10. C1o+C12+C1a+Cr6tCis
11. C11+C13+Cast+Ci71+Crg
12. C12+C14+C16+Ci+Coo
13. C13+Ci5+C17+C19t+Co1

23. Cos+C1+C3at+Cs5+Cy
24. Cos+CotCyt+CetCsg
25. C14+C11+C11+Cop1+Copo
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IlepeJtik pe4oBHH /i1 BUKOHAHHSA POOOTH

Tabnuysa 1

Ne Bapianty PeyoBuHa I'’IK C
1 KapOon II okcup 5 11,2
2 Cynedyp Il okcua 0,5 0,83
3 Hirporeny IV okcup 0,085 0,34
4 [Tun Heopra"iyHU 0,5 3,2
5 beusun 50 3,4
6 Tomyon 0,6 1,4
7 Kcumon 0,2 1,0
8 Aueron 0,35 0,08
9 dopmalbIeri 0,035 0,04
10 XJop 0,1 0,02
11 Bojenp xjaopuctuii 0,2 0,07
12 Bininxiaopun 0,005 0,001
13 CuHTeTHYHI1 xwupHi | 0,1 0,02
KHCJIOTH
14 Amiak 0,05 0,007
15 Hadra ta | 0,05 0,001
HaQTONPOTYKTH
16 denon 0,001 0,003
17 XJopuu 0,03 0,04
18 dTop-iioH 0,003 0,02
19 Aueron 0,35 0,003
20 Awmiak (1) 0,05 0,003
21 Cynsdyp IV oxcupg 0,5 0,7
22 dopmanpaerin (1) 0,035 0,071
23 denoin 0,001 0,0003
24 bensun (1) 5,0 0,45
25 Bininxmopuz (1) 0,005 0,007
BucHoBoOK.

IIuTaHHA 1J CAMOKOHTPOJIK0

1. SIxi ocHOBHI 3a0pyAHUKHA aTMOC(HEPHOTO MOBITPS?

2. SIKi TIOKa3HWKW Ta IHTPEIEHTH BU3HAYAIOTh MPU MOHITOPUHTY aTMOCHEPHOTrO

MOBITpPs?

3. ki metoau BinOOpy npoO MoBITPsi BaM BigoMi?

4. SIxi MeTou Ta MpUJIAAH aHaII3y MOBITPS BUKOPHUCTOBYIOTh?
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Jlabopamopna poboma Ne 18
Tema. OIIIHKA 3AIIMJIEHOCTI ITIOBITPSL

MeTta: HaBYUTHCS BHU3HAYaTH BMICT MIKIJJIMBUX PEUYOBUH y aTMOC(HEpPHOMY IOBITPI.
Marepianu Ta o0JagHAHHA: AUCTUILOBaHA BoAa, 10%-it po3uuH xJjopujHOi abo
cylb(paTHOI KUCIOTH, TEPE3U aHATITUYHI, BUMIPHUK BUTpAT IMOBITPS, JIONIATKU JJIs
B3STTS 3pa3KiB MUY, MIKPOCKOI 3 00’€KTUBOM (*8), Hacoc I MPOCMOKTYBaHHS
noBITpA (MepeHoCHa poTaliiiHa yctaHoBka tuny [1PY), minerka, ckenblie HOKPUBHE 1
MpeAMETHE CKIIO JIJISi MIKpOCKoma, ceKyHaoMmip, ¢insTpu namneposi tuny ADA-10 3
¢upTpoTpuMayeM (3aMicTh [IPY MokHA BUKOpPHCTATH BOJIOCTPYMUHHUNA HACOC, SIKH
3a0e3reuye BCMOKTYBAHHSI MIOBITPS 3 BUTPATOIO HE MEHIII SIK 2 JI/XB).
TeopernuHi BizomocTi
3anuiIeHICTh MOBITPSL — BAKJIMBUNA €KOJIOTYHUN YnHHUK. Hebe3neka nmwty ams
JIOJMHYA BU3HAYAETHCA MOro XIMIYHOIO TPHUPOJIOI0, KOHIIEHTpali€w, (HOpMOIo
4aCTOYOK, TOKCUYHICTIO, 3/JTaTHICTIO cOpOyBaTu 3a0pyIHIOBAJIbHI PEUOBUHHU.
3a po3MIpOM YaCTOYOK MHJI MOXKHA PONOJLUIUTH Ha JAB1 TPYIH:

®  TOHKOJUCIIEPCHUN TUI (TIOpPOX), SAKUM CKIATAETBCS 3 JIETKUX 1 PYXOMHX

4aCTOYOK PO3MIPOM J0 KUTBKOX JIECATKIB 1 COTeHb MikpoMeTpiB (1 mxm = 10-3

MM), SIKMil JIOBFO YTPUMY€EThCS B MOBITP1 1 B pa3l BAMXaHHS JIIOJUHOIO MOXKE

HAKOIMUYYBAaTHUCS Yy JIETCHSIX;
e  TpyOOAMCIIEPCHUI MW, MO CKIAJAETHCS 3 BETUKUX 1 BAKKUX YaCTOUOK, SIKUH

IIBUIKO OCAJIKY€ETHCS 3 TTOBITPSL.

VY 3akputomy mpumimieHHi B 1 cm3 moBiTps Moxe Mictutuca 10 106 gactodok
PI3HHUX PO3MIPIB, TOKCUYHOCTI, IPUPOJIH.

Xix poooru

3aBnannsa 1. BusHaueHHsi BiZHOCHOI 3anuiieHocTi moBiTps. Hanocsate 1 kpario
BOJI Ha MpEIMETHE CKJIO. BCTaHOBIIOIOTH MPEMETHE CKJIO Y BUOpaHOMY Miclii Ha 15
xB. ['0TyIOTh MiKpompenapar, HaKpUBIIK KPAILJIIO 3 OCUTMMU MUJIOBUMHU YaCTOUYKAMHU

IIOKPHUBHHM CKCJIBLICM.
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BMmimyroTh  Mikpompenapar Ha ~ OpEeIMETHHM  CTOJMK  MIKPOCKOIA.
BceranoBmooTs Take 301UIbIIEHHS, 1100 Yy TOJ1 30py MIKpocKomna Oyna sKHaiOuIbIa
yacTrHa Kpari. [1igpaxoByrOTh KUTBKICTh MUJIOBUX YaCTOUOK Y Kparull i OMUCYIOTh
iX SIKICHUH CKIaj (BUIJISA, CTPYKTYPY, B3a€EMHE PO3MIIIEHHS, 0COOIMBOCTI Oyn0BU
TOIIO).

BuszHayaroTh KUIBKICTh MWJIOBMX YacTOYOK, IO ocuiu mpoTsrom 15 xB. Ha
MOBEPXHI Kparwli Takoi camMol IOl TICIsl BHUTPUMYBAaHHS IPEIMETHOTO CKJa 3
Kpaljiel0 y pI3HUX MICIIX OJHOrO ¥ TOTO C€aMOro NpPHUMIMIEHHS, Y PI3HUX
MPUMIIIECHHSX.
3aBaannsa 2. BusnaveHHsi siKicHOro ckiaay mmiay. BinOuparoTe 3pazok mnuiy,
MIJIBAIOYM JIOTIATKOIO BIAKIAIM MY Ha «JOPDKIDY 3aBIIUPIIKA 3 — 5 cM.
[lepeHoCsATH 3pa3oK i3 JIOMATKX Ha MPEIMETHE CKJI0. [ 0TyI0Th MiKpoIpenapaTr CyXxoro
MWJTY, HAKPUBIIIH 3Pa30K MY TOKPUBHUM CKEJIBIIEM.

YMilyoTh MiKpomnpenapaT Ha MpeIMETHE CKJIO MIKPOCKONA 1 BCTAHOBJIOIOTH
Take 30IBIICHHS, MO0 y TMoJie 30py MOoTpanuia sSKHAWOLIbIa IUIONMIA IUISIMH.
Posrnsnmarote MikpompenapaT IIiJi MIKPOCKOIIOM 1 OIKCYIOTh 3O0BHIIIHIA BUTJIAI,
dbopMy, po3Mipu, B3aEMHE PO3MIIIEHHS, KOJIp 4YacTo4ok Tomo. IligHiMaTh
MMOKPUBHE CKEJIbIIE MPEenapyBajbHOIO TOJKOI0, HAHOCATh HA 3pPa30K MHIIY KParulio
PO3YMHY KHUCIOTH 1 Bigpa3y HAKpUBAIOTh TMOKPUBHUM CKeJbIleM. BMIIyoTh
MIKpoOIpenapar Ha NOpEeIMETHHA CTOJMK, PO3MVISIIAI0Th HOro MiJi MIKPOCKOIIOM 1
OMHCYIOTh 3MIHH, 110 BIIOYBAIOTHCS 31 3pa3KOM MUY B pPO3UMHI KUCJIOTH. Pe3ynbTaTn

MPOBEICHHUX EKCIIEPUMEHTIB 3aHOCATh Y TaOJIMIIIO.

Tabnuysa 1.
Cxema 3anmcy pe3yJ/ibTaTiB JOCTiKEHHS
No mop. Micue Pesynbratu crioctepexeHb
3paska | BLIOOpPY KibKiCTh MHAIOBUX Onmc SAKiCHOTO CKIIaxy
U1y 3pa3Ka | gacTOYOK B IOJI 30py MpHU 3pa3ka (3 ypaxyBaHHIM
ATy 15-XBHJIMHHIN €KCTTO3UIIIT MOBEIHKA B PO3YNHI
KHUCJIOTH)
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BucHoOBOK.

IIurannsa pas CAaMOKOHTPOJIX0

1.
2.

YoMy MIKIUIMBICTh MIITY JUIS JIFOJUHU 3aJI€KUTh BiJT POPMH 4acTOYOK?

SIki mxepena MUty MOXKYTh OyTH B KIMHATHOMY MPHUMIIIEHH1?

Big sSkuX YMHHHKIB 3aJIeKUTh 34aTHICTh POCIMH OYMINATH IOBITPS BiJ MUITY?
Hagenith npukiaay.

Ha3BiTh MeTOM O0OPOTHOU 13 3a0pYyAHEHHSIM MOBITPS Y poOOUYiil 30Hi.

Ski MmeToau Ta 3acO0M KOHTPOJTIO TTOBITPSI BUPOOHUYUX MTPUMIILICHB ?

BkaxiTh caHITapHO-TIT1€HIYHI HOPMH, MpaBUia, BUMOTM IpH poOOTI B yMOBaxX

3aMMJIEHOCT] TOBITPSL.
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Jlabopamopna poboma Nel9

Tema. BABHAUEHHS CTAHY HABKOJIMIIITHBOT' O CEPEJIOBUILIA 3A
KOMILJIEKCOM MOP®OJIOI'TYHUX O3HAK
(XBOI, TATOHIB, FPYHBOK) Y XBOMHHUX

Meta: HaBYMTHCS BU3HAYAaTH CTaH HABKOJIMIIHBOTO CEPEJIOBUINA 32 KOMILJIEKCOM
MOPGOJIOTIYHUX O3HAK.
Marepiasim  Ta oO0JaQHAHHSI. Bark TEXHOXIMIYHI; PI3HOBAXKH; JIIHIWKH,
BUMIPIOBAJIbHI Ta MPOCTI1 JynHu 31 30UIblIeHHAM B 4 — 10 pa3iB; MUTIMETPOBHIA TaIIIp;
TEPMOCTAT; TIJIKA OJHOTO BUAY XBOMHHX, SIKI IPOPOCTAIOTh Y MICBKUX MOcCagKax ado
B 30HI BIUIMBY MeTanypridHux mianpueMcts, TEC Ta iH.; TUIKH, B3ST1 Y BIJIHOCHO
YUCTIH 30H1 103aMICBKHX TEPUTOPIH.
TeoperuuHi BizomocTi

Bigomo, mo Ha 3a0pyaHEHHS cepeoBHIa HAMOUIBII CUILHO PEaryrTh XBOWHI
JEpEeBHI POCIMHHU. XapaKTEpHUMU O3HaKaMU HeOJaromnoyyyyss HaBKOJIHUILIHBOTO
cepesoBuINa, 1 0COOJMBO Ta30BOTO CKJIaay arMoc(epH, CIyrye, MmosBa pi3HOTO POy
XJIOPO3iB 1 HEKPO3iB, 3MEHIICHHS PO3MIPIB sy OPraHiB (JOBKHHHU XBOi, IMaroHH
MOTOYHOTO POKY 1 MHUHYJMX PpOKIB, iX TOBIIMHHM, PO3MIPY UIMIIOK, CKOPOUYEHHS
BEIMYMHU MW KUIBKOCTI 3aKJaJeHuX OpYHbOK), 3MEHIIEHHs TaiyxeHHs. UYepes
MEHIIIUK PICT MaroHiB 1 XBOI B JIOBXKHMHY B 3a0pyJHEHIM 30HI CIIOCTEPIraeTbCs
30JMKEHHS! BIJCTaHI MK XBOiHKaMu (iX Ha MaroHi OUIbIIe, HIK y YUCTIA 30HI1).
Crnocrepiraerbcst MOTOBIICHHS caMOi XBO1, 3MEHINYEThCSI TPUBAICTD i1 ®KUTTS (1 — 3
POKH y 3a0pyaHEH1M 30H1 1 6 — 7 pOKIB — y 4HCTIi). BrummB 3a0pyiHEHHSI BUKIMKA€E
TaKOXX CTEPWJIBHICTh HACIHHS (3MEHIIEHHS HOro CXO0XOCTi). Yci Il O3HAaKu He
crenu(ivHi, aje B CyKyImHOCTI 1al0Th JOBOJI 00’ €KTUBHY KapTUHY.

XBOWHI 3py4yHl TUM, IIO MOXYTh CIYryBaTH O101HAMKATOpaMu LMK piK. Y
JICO3HABCTBI JaBHO PO3POOJICHA OIlIHKA CTaHy HaBKOJHUIITHHOTO CEPEJIOBHINA 3a
KOMIUIEKCOM O3HaK y XBOWHHUX, TMpH SKIH BHUKOPUCTOBYIOTBCS HE TUIBKH

MOp(OJIOTIUHI 03HAKHU, ajie 1 psj O10XIMIYHUX 3MiH.
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Buxopuctanus XBOMHHMX Ja€ MOXJIHUBICTh MPOBOAWUTH OIOIHAMKAINIO Ha
BEJIMKUX TEPUTOPIsiX. XBOWHI — OCHOBHI I1HIMKATOPH, SIKI 3aCTOCOBYBAJIMCS IS
OLIHKM CTaHy JiciB €Bponu. IXHe BUKOPHUCTaHHS TAKOXk JOCUTh iH(GOpPMATHBHE Ha
MaJMX TEPUTOPIAX (HANPUKIAJ, BIUTUB aBTOJOPOTH Ha MPUJIETIYy 30HY, SKIIO BOHA
OpWIATae 1O XBOWHOIO JICy; CTaH HABKOJIUIIHBOTO CEPEAOBUINA B MICHKUX
€KOCHCTEMax Pi3HOI'0 PaHTy 1 XapakTepy).

Xix podoru

3a 3aBlIaHHAM BUKIAJaya, 3a THXKICHb JI0 3aHITh, 3pPLKTE TUIKM YMOBHO

OJIHOBIKOBUX XBOWHHUX JE€PEB, HAHOUIbII MOMIMPEHUX y L1 MICLEBOCTI (HAMPHUKIIA,
JUI MICBKUX YMOB — siTiHa eBporieticbka (Picea abies (L.) Karst) i simmna cusa (Picea
glanae (Moench) Voss). TI'iaku 3pikTe Ha BHCOTI 2 M i3 NEBHOI YAaCTHHU KPOHH,
MOBEPHYTOI JI0 30H 13 3a0pyAHEHUM MOBITPSAM (MOOIHM3Y aBTOAOPIT, MIANPUEMCTB,
0co0MBO 3 BUKHMIAaMU y TOBITps okcuay cyiabdypy (VI), Ha skuit XBOWHI CHUIIBHO
pearytotb). KoHTpojeM cinyryroTh TUIKHM 3 YMOBHO OJIHOBIKOBHUX JEpEB, 310paHUX y
YUCTIN 30H1 3aMOBIAHUKA, 3€JI€HIN 30H1 MicTa a00 B MOCAJKAX JICOBUX KYJIbTYD.
3aBnannsa 1. BuByeHHsi 0iloMEeTPUYHHUX NMOKA3HMKIB XBOi. XBOIO PO3IISIHBTE 3a
JOTIOMOT'OI0 JIYIH, 3aMaJIlONTEe BUSIBJICHI X10pO3U, HEKpO3U KIHYUKIB XBOTHOK 1 BCIET
MOBEPXHI, IX BIJCOTOK 1 XapakTep (TOYKU, KPAMYaCTICTh, IIIMUCTICTh, MO3ATYHICTh).
Haifgacrime momkomKyrOThCS AYXKE YyTIUBI MOJOJI ronkd. Komip momkomkeHHs
MOXe OyTH Jy’Ke pI3HUM: YEepBOHYBAaTO-OypHM, »KOBTO-KOPUYHEBUM, OYypOBaTO-
cusuM. i BiATIHKY € i1HPOPMATUBHUMU SIKICHUMHU O3HAKaMH.
Buwmipsiite ooeorcuny x60i Ha TaroHi MHUHYJOTO pOKY, a TaKOX 1 IIMPUHY
(BcepenMHiI XBOIHKHM) 3a JOMNOMOIOI0 BHUMIPIOBAJIbHOI Jynu. BuKopucToByiiTe
MUJTIMETPOBUH Tarmip, BCTAHOBITH IIHY Toauiku Jiynu. [loBTopuicte 10 — 20-kpatHa,
OCKUIbKH O10METpUYH1 03HAKHU JOBOJI1 MIHJIUBI.

BcranoBiTh mpusanicms dicumms XBO1 MIISTXOM OTJISY MAroHIB 13 XBOEIO 3a
MYTOBKaMHU.

OO6uucnite macy 1000 mTyk aOCONIOTHO CyXWMX XBOiHOK. /g 1bOro
BiJpaxyire 2 pa3u no 500 mTyK XBOIHOK, BUCYILIITh iX y TEPMOCTATI A0 aOCOIIOTHO-

CYXOT'O CTaHy 1 3BaXTe.
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36nudicennsa xeoinok. Y pe3ynbTari MOTIPIICHHS POCTY MaroHa B 3a0pyAHEHIH 30H1
My4YKH XBOIHOK OiibIn 30mmkeHi 1 Ha 10 cM marona ix Ouiblie, HIK y YHCTIA 30HI.
Axmo marin MmeHme 10 cM, MApaxyHOK MPOBEIITh 3a ICHYHOYOK JOBXHHOIO 1

nepesenith Ha 10 cM. Y Bcix BUMagKax BUMIpIOBaHb BUBEIITH cepeaHe. JlaHi 3aHeciTh

y TaOJIUIIIO.
Tabnuysa 1
Cxema 3anmcy pe3y/ibTaTiB BUMIPIOBaHb XBOI
Micue HNomxwuna, | [Mupuna, | Tpusamicts | KinbkicTh Bara Hexkposu
B1I0OpY MM MM KUTTA, xBO1HOK Ha | 1000 mr.,
3paska POKH 10 cm r % | xapakrep
HaroHa,
TIIT.

3aBnanns 2. lociaigxenHs narouis. BuMipsiite J0BXUHY TPUPOCTY KOKHOTO POKY,

MMOYMHAIOYH BiJ] OCTAHHBOTO, PYXalOYUCh MOCTIAOBHO MO MIXKBY3JISIX B1Jl POKY J0

POKYy.

e BcTaHOBITH TOBIIMHY OCHOBOTO MaroHa (Ha MpUKJIal JBOPIYHOTO).

e V¥ MicusxX KiJIelb MiIpaxyiTe po3raiy>KeHHsI, BUBEAITh CEPETHE.

e Ha maronax ycTaHOBITh HasiIBHICTh HEKPO3iB (TOYKOBE UM 1HIIOI (hopMuU
BIIMUPAHHS KOPH).

3aaanns 3. JocitixkeHHst OpYyHBOK.

o [ligpaxyiiTe KITBKICTH CHOPMOBAHUX OPYHBOK, BUPAXyHTE CEPEIHE.

e BumipsiiTe T0OBXKUHY 1 TOBIIUHY OPYHHOK BUMIPIOBAIBHOIO JTYTIOKO.

JlaHi, ofeprkaHi B pe3ynbTaTl JOCTIKEHb ITaroHIB Ta OPYHBOK, 3aHECITh 0 TaOJIHIII.

Tabnuys 2

Cxema 3anmcy pe3yJbTaTiB BAMipIOBAHb MATOHIB Ta OPYHBOK

Micue | [laronu BbpyHbku

300py Howxuna | Topmumua | Posramyxenns, | Kinbkicts, | JloBxkuHna, | ToBmuHa,
OChOBHUX OCHLOBHX IIT. IIT. MM MM
MaroHiB MaroHiB
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3apnannsa 4. IloOynoBa KapTM CTaHy cepeJOBHINA HA NeBHil TepuTOpii 3a
peakuiero xBoitnux. [[ns moOya0BH KapTH CTaHy CEpelOBUIIA Ha MEBHIM TepUTOPii
3a peakIli€ro XBOMHUX BCl 010METpUYHI MOKA3HUKHU BUpakaiTe B Oanax (HaWBHUIIUN
0an — y 4uCTiH 30H1 — 5) 1 HAHECITh HA KapTy, a MOTIM KOHTYPHUMH JTIHISIMU BUIUTITH
30HU CTYIEHS 3a0py/IHEHHS.
Bucnosok.
I[uTanHs 11 CAMOKOHTPOJIIO.

1. SIxi iHDUKaTOpH 3a0pYIHEHHS CTaHy JOBKULIS BUKOPHUCTOBYIOTH?

2. 1o Take OGioiHAMKAIlIS CTAaHY HABKOJHUIITHHOTO CEPEOBHUIIA?

3. Ski 610eKOJOTiYHI 0COOIMBOCTI XBOMHUX JEPEBHUX POCIUH B YMOBAX MICHKHX

€KOCUCTEM?
4. SIkuii BIUTMB YUHHUTH 3a0pyJHEHHS JOBKULIS HA MOKA3HUKH (PITOBITAIBHOCTI

XBOMHUX POCIIUH?
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Jlabopamoprna poboma Ne20

Tema. MOHITOPUHI' MOP®OJIOI'TYHUX 3MIH Y KBITKOBUX
POCJ/IMH, BUKIIMKAHUX AHTPOITIOI'EHHUMHA CTPECOPAMHA

Merta: 3acBO€HHS 3HaHb 010MOHITOPUHTY MOP(OTOTTYHUX PEaKIii BUIIKUX TPaB’ STHUX
POCIIUH.
Marepianu Ta o0JgagHaHHsA. HaOIp MOpQOJIOTIYHUX BIAXWUIEHb Yy OyI0BI
BEreTAaTUBHUX 1 TCHEPATUBHUX OpPraHiB POCIMH Ha MPHUKIaAl OCOOMH KylIb0adu
JIKApPCHKOI.
TeoperunuHi BizomocTi

Mopdonoris pociuH — rainy3b OOTaHIKM — Hayka npo ¢gopMu pocivH. Lg
YacTMHA HAayKH JOCTI/PKY€ HE TUIbKU 30BHINIHI ()OPMH POCITMHHUX OpPraHi3MiB, aje
TaKOK aHATOMIIO POCIHH (MOPQOJIOTIS KIITUHKH) 1 CHCTEMATHKY, IKa € HE IO 1HIIE,
K cremiasbHa MOpGOJIOTis PpI3HUX TPyH I[APCTBA POCIUH, TMOYUHAIOYU BIJ
HaWOUTBIIUX 1 3aKIHYYIOUM HaWApIOHUMM: BUIAMH, IIJABUAAMH TOIO. IloHATTS
«Mop(ooris» 3aTBEPAUIIOCS B HAyI[l MEPEBAKHO 3 Yacy OnMyOJiKyBaHHS 3HAMEHUTOI
kuuru Llneiinena — ocuoBu 6otaniku («Grundzuge der Botanik», 1842 — 1843).
BuxopucroByroTs Taki MOp(OJIOriYHi MapamMeTpu:
3miHa 3a0apBIICHHS JIUCTKIB.
Hexpo3u TkanuH.
Hedomiaris (mepeayacHe ornajiaHHsl JIUCTKIB).
3MiHU pO3MIpiB OPTaHIB.
3MiHU GOpMH, KITBKOCTI 1 pO3TallyBaHHS OPTaHiB.

3MiHU B OIyUIEHH] OpraHiB.

N o g bk~ w DNh e

3MiHU TUIOAIOYOCTI.
Xix poooru
1. 3aroToBUTH XKUBUI MaTepiasl POCIUH KyIb0abu JKapChKOi 3 PI3HUX TEPUTOPIM.
2. BuBunt ocobmmBocTi MOPGONOTIYHMX OpTaHiB 3aroTOBIICHUX JOCIITHUX
00’€KTIB POCIIHH.

3. BusButr MopdoioTivHI 3MIHUA Y POCIIHH.
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4. TlpoanamnizyBaTH 3aJ€KHICTh €KOJOTIYHOTO (DaKTOPY 1 BUSIBICHUX MOP(OIOTTUHUX

3MiH JOCIITHUX POCIHH.

5. PC3YJIBTaTI/I CIIOCTCPCIKCCHDb Ta BUBHAYCHD 3aHCCTHU Y Ta6HI/IHIO

Tabnuys 1

Cxema 3anmciB pe3yJibTaTIiB J0CTiIKEeHHS

Bun pocnun Opras, 110 3a3HaB KopoTtkuit onric Mmopdosioriayaoi 3MiHH
3MIH
Kynb6aba | Kopeni, kopeHeBuIla
JiKapchKa KBiTH, cynBiTTs
[Inommu
JIuctku
Cre0i10

BucHoBOK.
ITuTaHHA 1J8 CAMOKOHTPOJIIO.

1. SIxi xapakTepucTuka MOPQOJIOTIYHUX [apaMeTpiB BHUIIKUX TpaB’ SIHUCTUX
p p p p p p

pociuH?

2. SIk BruMBaEe 3a0pyJHEHHS HABKOJUIITHHOTO MPUPOTHOTO CEpPEOBHUINA Ha

MOp(}OIOTiuHI 3MiHH y KBITKOBUX POCIHH?

3. SIxuii BIJTUB YMHUTH €KOJIOTTYHUHN (hakTOp HA MOPGOJIOTIUHI 3MIHU POCITUH?
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Jlabopamopna poboma Ne 21

Tema. BUBHAYEHHSA BMICT XJIOPO®ILITY B JIMCTKAX POCJIMH

Merta: HaBUMTHCS BU3HAYATH BMICT XJIOPO(LITY B IUCTKAX POCIHH.

Marepianu i obGsagHaHHsi: enekTpoHHI Baru; crnekrpodoromerp CD — 2000;
HeHTpudyra; CTYNKHA Malll; CKJISHI TMaJuYKH; HOXKHIll; TTOTOBUCHE Ta IPOCISHE CKJIO;
MipHI koa6u Ha 100 ta 50 mu1; Kanbka; QiIBTpYBaIBHUN mamip, MiIIHHA KYIOPOC
CuSO45H,0; 6ixpomar kamito KyCr,O7; 7%-mii po3unH amiaky; JIUCTS POCIUH-
1HJIMKATOPIB, 310paHe B «3a0pyAHEHIN» 1 «UUCTIi» 30HAX.

Teopernuni BizomocTi

Jns poOOTHM MOXHa BHUKOPUCTOBYBAaTHM 1 KIMHATHI POCIMHHU, BHPOIIEHI B
CHeliaJbHuX TOCYAMHAaX Ha TYyMYCHOMY TIpYyHTI 3 TIOJMBOM BOJOIO Ta Ha
MaJIOPOJIFOYOMY IPYHTI 3 MOJUBOM PO3UYMHOM COJI1 SIKOTO-HEOYIb BAXKKOT'O METAIYy.

BigoMocTi 110710 BUKOPUCTAHHA BMICTY XJIOpO(DUIy Ta IHIIUX IMITMEHTIB SIK
O101HIMKAIIIHHUX O3HAK Yy JiTepaTypi cynepewinBi. Hu3zka yueHUX BBaXKa€ 110 O3HAKY
HEJIOCTaTHBO 1H(OOPMATHUBHOIO Ta CHENU(PIYHOI0, X0Ua MEPIIO CTAAIEI0 BUPAKEHUX
XJIOPO3iB JIUCTKIB SIKpa3 1 € pydHYBaHHS XJIOPO(UIYy TiJ BITUBOM HECHPHUSTIUBUX
(dakTopiB. OJIHAK 1HII BYEH] OKA3aJIM, [0 B UyTJIMBUX /10 3a0pyIHEHHS BUAIB (JIUIH
1 KJIGHa) CIIOCTEPITa€ThCs MOHMKEHHS BMICTY XJI0pOd1Ty 1I1e 10 MOSBU BUTUMHUX 3MiH
1 1€ MOJK€ CITYTyBaTH JOCUTH HAIHHOIO HecTeln()IuHO0 O101HAMKAIIIIMHOI0 03HAKOIO.

Hecneuudiunicts bOro iHAUKATOpPA B TOMY, IO HECTAYa B IPYHTI HITPOTEHY, a
TaKOX 3aJ1i3a Ta IHIIUX €JIEMEHTIB BILUIUBAE HA KOJIP JIUCTS B pe3yJbTaTl pyHHYBaHHS
y HUX XJIOpO1Iy, 1, TAKUN MPOSB Ty’KE YACTO BUKOPUCTOBYETHCS JJIsl OI[IHKU HU3BKOI
pomtouocti TpyHTy. Lleli moka3zHuk Tpeba BpaxoByBaTH 1 BHKOPHUCTOBYBATH IIpH
O101HUKALli y MTO€THAHH] 3 IHITMMH O3HAKaMHU.

J{nst oLiHKM CTyIEeHs 3a0pY/THEHHSI HA3eMHUX €KOCUCTEM a00 TXHIX CKJIaJOBUX
JUCTS TIOTPIOHO OpaT 13 CepeTHhOI YACTUHU KPOHU B TIEPIIid TOJIOBHUHI BEreTallli, 3
OTJISiy Ha YMOBHU MPOPOCTaHHS (OCBITICHICTh, MIHEpAIbHE XapUyBaHHS, OBOIHEHICTh
Ta 1H.). SIk OlOIHAMKATOpHU y MICBKiM cdepl peKOMEHIYIOTh BUKOPUCTOBYBATH TaKi
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ra3ouyTiuBl BUAM: JMIY IpiOHONMCTY, KJI€H IUIATAHOJNMCTUM, KalllTaH KIHCHKHUH,
SUIMHY 3BUYalHYy, COCHY 3BUYalHY.
Merton IpyHTYeThCA Ha TIOOYBaHHI XJI0pOoUIy 3 JUCTS PO3YUHHUKAMHU (CIHPT,

MPOTMAHOH-2, alleTOH) 1 BU3HAYEHHsI MOT0 KIJTBKOCTI Ha CIIEKTPO(OTOMETI.

Xix podorn
3apnanns 1. Buznauenns: xjiopogisy B JHCTKax pocjuH. MOXHa MPOBOJIUTH K
Ha CBDKOMY, Tak 1 Ha ¢ikcoBaHoMy Marepiami. Dikcaiiio 3A1MCHIOIOTH IMHHOO
napoto (5 xB.) yu cyxuM xapoM (ripu 105°C npotsirom 5 — 10 xB.).

T.H.I'onuer (1963) 3ampononyBaB Takuil croci0 (ikcarii ajs 30epekeHHs
xyopodiny. JIucta HapixkTe APIOHUMHU IIMATOYKaMU, 3aBEPHITH B MAPJIIO Ta 3aHYPTE Y
KHIT'SIYAA HACMYEHUI pO3YMH KyXOHHOi coil Ha 1 — 2 xB. 3a meil yac marepiain
3HEBOJHIOETHCS 1 (pepMeHTH pyHHYIOThCs. [loTiM Matepian mpomuiiTe IpPOTOYHOIO
BO1010 TipoTsiroM 30 ¢, CTPyCiTh AJIsi BUWIYYEHHs BOJIOTH. BUCYIIITE y TiHI HE MeHIIT 2-
ox a10 yum B TepmoctaTi npu temmnepatypt 40°C. H.A.Illnuk (1971) BBaxkaB, 1o
HaWKpallll pe3yibTaTH Ja€ B3aeMois (ikcailii Marepiainy rapsyum napom (2 xB.) 13
MPOBEJICHHSIM SIKOMOTa IMIBUJIIIOT €KCTPAKIIIi Ha XOJIOI1.

[Tpu pob6oTi 3 CyxuM MartepiajioMm Bi3bMiTh HaBakKy 0,5 — 1 T, 31 cBikuM — 1 — 2
r. [lonepenubo BU3HAYTE BOJOTICTh JUCTA. HaBakky pocIMHHOTO martepiany Ao0pe
noApiOHITE y (hapdopoBiii cTymnii 3 OUTUM CKIIOM, JOJIAI0UU KPEay Ui BYTJIEKUCITHMA
MarHid. OTpuManHs xJopoduly 13 Cyxoro marepiany MoxHa npoBoautu 90%-um
cnuptoMm abo 80-85%-um mpomnaHoHOM-2, a 3 cBixkOro — 96-98 %-um cnmptom abo
a0COJIFOTHUM MPOIMAHOHOM-2, a00 98% aleToHOM.

J1o pO3TepTOTrO POCIMHHOTO MaTepially JOJalTe TPOXH PO3UMHHUKA 1 MaTepial
MPOJOBKYHTE PO3ITHPATH PAa30M 3 POZUNHHUKOM.

VY kon6i byH3zena B OTBip Kopka TpUKPIMITh CKISHUU (PUIbTp Ne2 um Ne3
(mameTp (GUIBTpa MOBHHEH BIAMOBIIATH KUIBKOCTI JOCIIHKYBAHOTO MaTepiay).
KonOy 3’ennaiiTe 3 HaCOCOM MPOBEIITh BIACMOKTYBaHHS piMHU. PiavHy 31 CTYNKH
3UATE TO CKJISHIA TMajaudil B JHKY-(QIIbTp, MONEPEIHHO 3MACTHBIIN Ba3EIIHOM

30BHI HOCHMK CTYNKHU. Y CTYNKY nepenuiite 4 — 5 MJI pO3YMHHUKA 1 3HOBY PO3ITPITh
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MPOTATOM XBUJIMHH, MOTIM 3HOBY 3JIMKTE y JdiKiKy. [{r0 MaHimyssiito moBTopith 2 — 3
pas3u, MOTIM HEPEHECITh Ha (QUIBTP BCIO PO3TEPTY MacCy, YUIUIbHITH 11 MaJMYKOIO Ta
BIICMOKYITh. CTYyNKy OOMOJIOCHIThH KIJIbKa pa3iB pO3UMHHUKOM, BHJIMBAIOYM HOTO Ha
VIIITbHEHUN MaTepian y JilKy, AaiiTe mocTtosth 2 — 3 XBWIMHH, MICHS YOTO
B1JICMOKYiTh. OOMOJIICKyBaHHS MPOBOJLTE AOTH, NTOKU CTIKAIOUUM PO3YMH HE CTaHE
0e30apBHUM. [IOTIM eKCTpakT MepeHeciTh y MipHy Koia0y Ha 50 MII, CIIOJIOCHITh
JeKijabKa pa3iB byH3eHIBCbKY KOJIOY BUIHMIITE B MipHY. BUTSKKY TOBEdiTh A0 PUCKH
PO3YMHHUKOM.

KonopumerpyBaHHs pO34HMHY IpPOBENITh HAa CIEKTPO(POTOMETPI 3 YEPBOHUM
cBITIIODUIBTpOM. SIKIIO pedoBHHA 3abapBlieHA B 1HTEHCHBHO 3€JICHUM KOJIp, il
HEOOXITHO PO30ABUTH, OCKIUIBKM TIPU BETUKUX KOHIICHTpALISIX BEJIMYMHUA Ha
CHEKTPOPOTOMETP1 MOKYTh BUXOJHUTH 32 MEXI1 PO3IBHOI 34aTHOCTI IPUIIALY.

JUis mepepaxyHKy XJOpoguly Ha CTaHJApTHI BEJIUYMHU BHUKOPUCTOBYMTE
po3unH ['etpi, saxuit Mmae takuii ckinan: 1%-i pozuun CuSO45H,0 (Bi3bMITH nwuIIe
cuHi kpuctanu), 1%-it pozuun KyCr,O7, 7%-ii po3unn amoniaky (Ha 7 mu 18%-ro
aMoOHiaKy moTpiOHO B3aTH 11 MI1 BOAM).

JInst BUTOTOBIEHHS CTaHAApTy B MipHY KojOy emHicTio 100 mu TO4YHO
Biamipsiite po3unan CuSO,4 5H,0 — 28,5 mi, K,Cr,07 — 50 M, NH,OH — 10 wmur,
JOBEMITh JTUCTUIHLOBAHOIO BOAOK N0 MITKM 1 mepemimaiite. Po3umn [etpi 3a
3a0apBIEHHSAM KOJOPUMETPUYHO €KBIBAIEHTHUI pO3YMHY 85 T KpPUCTAIIYHOTO
xjopodity B miTpi. MeromoM po30aBiieHHS CTaHAAPTHOTO PO3YUHY MOOYIyiTe
KaJiOpyBaJbHY KPHUBY, JI€ TI0 OCi a0CIUC BIAKIAAITh BMICT Xj0podiny (Mr/i), a mo oci
OpIWHAT — ONTUYHY rycTuHy. KanmiOpyBajibHy KpuBY NoOyAyWTe BiJ KOHIIEHTpaIli
0,085 mr/n (1mn BuxigHoro po3uuny ta 99 mu Boau) mo 7,65 mr/n (90Mi BUXigHOTO
po3unHy Ta 10 M BOM).

BumiproBanHs Ha crekTpodOoTOMETpl MNPOBOASITH JACKIIbKAa pasiB, MOTIM
BHUpAxyWTe cepeaHe. 3a OTPUMAHUMU JTAaHUMH BU3HAUYTE KOHIIEHTPAIIO XJIOpOohiTy B
JOCIITHUX 3pa3Kax 3a KaliOpyBaJibHOIO KpuBol0. lloTiM BHpaxylTe KIJIbKICTb
xjopodiny B Mr/r nmctka (3a CHpOI0 YM CYXOI MAacor0), OJepKaHi pe3ysbTaTH

3aHeCiTh y Tabmmmoo. Y HacamkeHHsXx cocHu (Pinuc L.) ximbkicTh Xsopodiny
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konuBaeTbes Big 0,08 mo 0,14 mr/r. MoxHa Takok BUPa3uTH KUIBKICTh XJIOPODLIY Yy

BimcoTkax (0,3-1,3%) abcomroTHOT CyX0i MacH JIMCTa).

Tabnuysa 1
Cxema 3anmcy pe3yJabTaTiB aHATI3IB
Jlocin HaBaxka, mr IToxa3zauku Kinekicth Bwmict
CIIEKTOPO- xjopodiny 3a xjopodiny B
dboTomeTpa | KamiOpyBaIHHOIO JIUCTKaxX
KpuBOt0, Mr/50
MJT mr/r | %

MakcumMyM TOTJIMHAHHS Y Y€PBOHINA 00JacTi CIIEKTpa XJIOpOodUTy a 3HAXOIUThCA TIPU
662 HM, a MaKCUMaJIbHE TOTJIMHAHHS Y YepBOHIN 00nacti ximopodiry b mpu 644 HMm.
BusnaunTy KoHIIEHTpallli X MIMEHTIB MOYKHA 34 TAKUMH PIBHIHHSIMH:
Ca=9,78De62-0,9:Deaa,
Cb=2 1 ,43 : D644-4, 65 D662,
Ca+b=5,13"Dgg1+20,44 Dgua,
ne Dess— onTruHa ryctuHa cymimi npu 644 HM 1 TOBIIMHI mapy 1 cm.

Buxoasun 13 3HalICHMX KOHIIEHTpAI[ld MITMEHTIB PO3paxyWTe BMICT iX Y
JOCIIIKYBaHOMY 3pa3Ky 3a (OpMyJIor0:

X=0,1-C-A/n,

ae X — BMICT MIrMEHTY y IOCIiKyBaHOMY 3pa3ky, Mr/100 T peuyoBHHU;

C — KOHIIEHTpAIIiS IITMEHTY MKT/MT;

A — 00’eM eKCTpakTy MIrMEeHTa, MT;

N — HaBaXkKa JOCIIHKYBaHOI pEYOBUHH, T;

0,1 — xoedilieHT MepepaxyHKy KOHIEHTpallii mirMmenty mr/mi Ha 100 T pedoBUHU.
BuchHoBok.

ITuTaHHA 1J CAMOKOHTPOJIIO
1. o Take xmopodin, Ta sKi HOTO BIACTUBOCTI?
2. Slke 3HaYeHHS XJOPODUTY Il POCTUH?
3. Slka posb 3e1eHUX HacaJKEHb Y )KUTTI JTFOAUHU?

4. YV yomy moJisira€ BiIMIHHICTh XeMOCHUHTE3Y Ta (OTOCUHTE3Y?
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JOJATKHA
JlomaTok A

3pa3ok 0hopMJIeHHS 3BITY PO BUKOHAHHSA

JA00PaATOPHOI POOOTH

Jlabopamopna poboma Nell

Tema: BusHaueHHs1 IHTEHCUBHOCTI JUXAHHA I'PYHTIB
Merta: 3acBOITH MOJBOBY METOAMKY BU3HAUEHHSI 1HTEHCHUBHOCTI JTUXAaHHS IPYHTY 32
KUTBKICTIO KapOOH [IOKCHUHY, SKHH BUAUIAETHCS 13 TIPYHTY. 3aKpIUTH HABUYKH
TUTPYBaHHS.
Marepianu Ta objaagHanus: Oroperka Ha 50 mul, BUMIiprOBajibHI mineTku Ha 10 mu,
orokcu mictkicTio 30-40 mut 13 MPUTEPTHUMHU KPUITKaMH — 3 IIT, CKISHKU (OaHKK)
1

MicTKicTIO 171, po3unH xiopuaHoi kuciaotu, C(ZHCI) = 0,02 monb/n; po3unH Gapiit
1

rigpokcuny, C(z Ba(OH), = 0,02 momnw/i; ingukatop — 1% cnuproBwii po3unH
benondraneiny.

Xio ma eukonannsa pooomu
3apnanns 1. BudHaueHHsi IHTEHCHBHOCTI IMXAHHS IPYHTIB. Y OrokcH, 0011KU
NPUTEPTUX KPULIOK SKUX AJII FEPMETUYHOCTI 3MAIllEHO Ba3€JIIHOM, HaJMBalIMU 3a
JIOTIOMOTOI0  BUMIPIOBAJIbHOI  mmineTku 10 M po3uumHy Oapiii  TiAPOKCHUIY,

ct - Ba( GH)E) = 0,02 momb/m.

Brokcu 3 3aKpUTHUMM KpUIIKaMU BCTAHOBIIIOBAJIM HA MOBEPXHI IPYHTY (1o 3
OIOKCH Ha MalJJaHYMK 3 JOCJIKYBAHUM IPYHTOM) 1 3aKPUBAJIU JITPOBUMH OaHKaMU
(ixni kpai Bxoauiau B rpyHT Ha 1 cm). TIoTiM CKiIsTHHIT KymoJl 00epeKHO TiaHIMAaH,
BIIKpUBaJIM OIOKCH, a MOCYAMHM CTaBWIM Ha Micie. baputoBa Boma y BIIKPUTHUX
orokcax nornuHae COy, IKUil BUALIAETHCS ITPYHTOM.

Yepe3 TtouHo BcraHoBiueHuid dac (30 xB) OIOKCHM BUIManM, 3aKpUBaIH

KpUIIKAMM 1 TPOBOAWIM aHami3 y Jjaboparopii. BusHaueHHsS mNpoBOIMIU
1

TUTPUMETPUYHAM METOJIOM, BUKOPHCTOBYI0UH Xyopuany kucioty, C (2 HCI) = 0,02
MOJIB/JI, y SIKOCTI TUTPAHTA, 1 3aIIOBHIOBANIN HEto OropeTky. CrovaTKky BIATUTPOBYBAIU
3 cranmaptHi mpobm OaputoBOi BogM 00°’emoM mo 10 Mi g0 3HeOGapBICHHS
benondraneiny. 3uaxoauau cepeanii 00’em HCl — Vi cep.. TutpyBanus 6apuToBOI
BOAM IMiCasA JOCHiIHOT eKkcro3uiii (Vuc)) MHpPOBOIMIM IMOCEPEIHBO B OIOKCI, Yy
npucyTHocTi 1-2 kpanenb (enondraneiny. IIpu Buznauenni CO, goTpumyBaiIucs
HACTYITHUX YMOB:
— OrokcH OyJiv BIAKPUTHMHM Mijl CKISTHUMU OCYIUHAMU IPOTAToM 30 XBUIIMH.
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— BHYTpIIIHI A1aMETPH YCiX OIOKCIB 1 IXHSA BHCOTA, @ TAKOK BHYTPIIIHI AlaMeTpu
CKJITHUX MOCyuH (0aHku a00 CKIISTHKH) OyJIM OJTHAKOBUMH 1 TopiBHIOBaH 10 cM.
KinpkicTe kapOOH MIOKCHHY, 110 BHUIUJIMBCS 13 TPYHTY, BHpa)Xkajld B
a0COMIOTHUX BeNMYMHAaX. /{7151 Hboro po3paxoByroTh, sik Maca CO; (y MI') BUALISIETHCS
Ha OJIMHUIII IOBEPXHI I'PYHTY 3a | roauny.
[HTeHCHBHICTD AMXaHHS PO3PAXOBYIOTH 32 (HOPMYIIOIO:

0,44+( Vi cgp. — Vigeor )+60

| = t=S = 0,44* (4,4-3,8)*60/0,5*0,03= 990 mr, CO,/ M? *rox,
Pesynbrat poOOTH 3amucaTv B TaOJIHIIO:
Vk—00’eMm t —4gac VHci- 00°eMm | S — mromia I-i )
No HCI €KCITO3MUIIII. HCl nns | gocmigHoro “IHTCHCHBHICTD
/1 KOHTPOJIBHUX roJ TUTPYBAaHHS | KOJA, M AUXAHHA IPYHTY
po0 poo
1 4.4 0,5 3,8 0,03 990

BucnoBok. Ha naGopatopsiii poOOTI MU HaBYWINCS BH3HAYATH I1HTEHCHBHICTH
JUXaHHS TPYHTY 3a KUIbKICTIO KapOoH II okcunmy, skuil BUAUISIETBCS 13 IPYHTY.
3aKkpinuiv HABHUKHA TUTPYBaHHS. BHACTIOK MPOBEIEHHS TOCIiKEHHS BCTAHOBHIIH,

110 IHTEHCHUBHICTh AUXAaHHS IPYHTY cTaHOBHUTH 990 Mr CO,/ M? *rop.
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HaBuyajabHe BUAaHHA

Mupon Haiitaep, Ipuna bpunassa, Map’sana JlocBia4YuHCbKA

MOHITOPHUHI JOBKIJIJIA

METOANYHI BKA3IBKH
A0 NPOBEJIEHHSA JABOPATOPHUX POBIT

Juas cryaentiB OKP «bakanaBp» Hanpsamy miarorosku 6.040106 «ExoJioris,
0XOpPOHA HABKOJIMIIHBOT'0 CepeIOBHINA Ta 302JIaHCOBaHE
NPUPOJIOKOPUCTYBAHHS»

Buaasuamunii Bigaia
AporoomubKoro Aep>kaBHOro IeAaroridyHoro YHiBepCcureTy
iMeni Isana ®panka

I'oaoBunit peaakrop
Iputia Hesmepoxuioxa
PeaaxTop
Oavea Kpyna
TexHiuHMI peaakTOp
Hamaxs Kisuma
KopekTop
Oxcaria byavbax

3mano o Habopy 30.06.2014 p. ITimmucano mo mpyky 14.07.2014 p. @opmar 60x90/16.
[Tamip odcerrmii. I'apaiTypa Times. Haxraz 300 mprm. Ym. mpyk. apk. 4.00. 3am. 78.

Bunasauunit Bigain poroOUIskoro Aep>kaBHOTO MEAArOTIYHOTO YHIBEPCUTETY IMEHi
IBana @panka (CBigouTBO NpO BHECEHHS Cy0’€KTa BUAABHUYOI CIIPAaBH IO JEP>KaBHOTO
peeCTpy BUAABIIB, BUTOTIBHUKIB 1 PO3MOBCIOIKYBauiB BugaBHUYOl npoaykuii JJK Ne 2155
Bix 12. 04. 2005 p.) 82100, Aporoduy, Byn. I.dpanka, 24, k.42, ten. 2 — 23 — 78.
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