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3HaX0aMMO KinbKicTh ekBiBaneHTHHX Mac y 0,405 r Ca(HCO3),:
0,405 : 81 = 0,005 exs. mac, a6o S MMob/11.
Bianosias: 5 MMonb/n.

Ilpuknao 2. Sky macy NasPO, tpeGa nopatu ao 200 1 Boau, mo6
YCYHYTH 3arajibHy TBEpAICTb Y 5 MMoub/n ?
Pose’az0k: Jlns po3B’A3aHHA MOXKHA BHKOPHCTATH HOpMYITy:
m
EV’
[e m - Maca peYOBUHHM, 0 0OYMOB/IIE TBEPAICTs BOAM abGo
3aCTOCOBY€TCS AT il IIOM'AKLUEHHA, MT;
E — MonspHa Maca eKBiBaineTa Li€i pe4OBUHH, I/MOJIb;
V - 06’em Boau, 1.

| m=T BV’
_ M(Nay,PO,)  23-3431+16-4

3 3 5 3
m=5-54,7-200 = 54700 mr = 54,7 r Na;PO,.
Bignosiae: 54,7 r Na;PO, .

= 54,7 r/mons

3adaua 1. Pospaxyire ckinbku rpamie coni HeoGxiaHo aopatu mo V i
BOJH, 106 yCYHYTH ii TBEpAICTD.

YMoBH 3aj1a4:
Ne | Cinb, mo 06’em Teep- | Ne | Cinb, wo O6’em | Teep-
ycyBae BO/IH, aicth ycyBae BOJIH, nicTh
TBEpAICTH n BOJIH, TBEpAICTh n BOAM,

BOIM MMOJL

a1

BOIM

MMOIb

1 Na,CO; 500 6 8 Na;PO, 100 8
2 Na,CO; 400 10 9 Na,CO; 200 11
3 Na;PO, 300 12 10 | Na;PO, 1000 6
4 Na,CO; 600 1t 11 Na;PO, 500 .8
S Na;PO, 500 9 12 | Na,COs 800 7i
6 Na,CO; 600 8 13 | NasPO, 650 9
% Na;PO, 400 9 14 | Na,COs 850 L

3adaya 2. Yomy NOPIBHIOE TBEPAICTH BOAM, AKIIO Y V jiiTpax uiel BoAH

MicTUTBCS My i My rpamiB conei ?
VmoBH 3a1a4:

135

06’em Coni, mo 06yMOBMIOIOTH TBEPAICTh BOAK
Ne | Bomm V,
’ cinb 1 m;, T cinb 2 my, T
1 100 MgSO, 20 | CaCl, 40
2 50 Mg(HCO;3), 20 | CaCl, 10
3 100 | MgCl, 10| Ca(NOy), 30
4 70 Ca(HCOs), 10| CaCil, 10
5 100 Mg(HCO3), 50 - -
6 50 Ca SO, 40 - -
R 7 100 | MgSO, 30| Ca(HCOs), 25
8 150 MgSO, 65 - -
9 60 | Ca(HCO;), 10| MgSO, 15
10 80 MgSO0, 10 | CaCl, 85
11 90 MgSO, 35 Ca(HCO3), 15
12 120 MgSO,4 75 | CaCl, 10
13 60 Ca(HCOs), 12 | MgSO, 15
14 100 MgSO, 15 Ca(NOs), 25
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2.7 Pekomen0Bana JirepaTypa
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JlaGoparopna poGora Ne 3

3.1 3araabHi BitomocTi

BU3HAYEHHS BMICTY XJIOPH/IB TA KIJIBKOCTI
“AKTUBHOI'O XJIOPY” Y BO/II

 Mema poGomu.: HaBYMTHCA BUSHa4aTH BMICT XIOpH/-iOHiB y Bozi Ta
[ 3/MLIKOBOIO XJIOPY MiC/IsA XJI0PYBAHHA BO/IH.

0JIeH, 1O MIiCTATH XJIOpUA-ioHK, A06pe PO3dMHHI Y BOJI,
pucyTHi Maike y Bcix Bomax. [oHM moTpanisioTh 10
o, 3 arMocdepHuMH omajamu, 1O (OPMYIOTECA Haj
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okeaHom. Ockiibki Mopcbka Boga Mictuts nepesaxto ionn CI' i Na

BOHM BUNAAOTH 3 ONAjaMM B HaHOLIbIIIHA KiNbKOCTI — eKiNbka TOH Ha
1 kv’ Ha pik. To-apyre, 4acTiHa OMajiB YCMOKTYETBCS Y IPYHT, a MOTIM
nonazgae Ao pivok. Ilo-tpere, B Hacnigok aisnbhocti mommun. Tak,
HANpUKIIAZ, XIOPWIM HATPII Ta KANbL{I0 3aCTOCOBYKOTH MUl TOTO, W06
YSHMKY OSTOILIIOBATH /1507 Ha AOPOFaX. Tlpotsrom oHoro cesoHy Ha
1 kv’ zopir npixousest 10 100 Kr comedi, ki mOTiM paso 3 TatoK
BOJIOKO HAZIXO/ATH 10 BOJOHM.

Buicr Cl-ionis y muHili Boai He nosuHeH nepesuutyat 250 mr/n, 6o
ioro NpHCYTHICTh Hajac BOI TipKo-CONIOHMI NpHCMAak i Taka Boga
TIPHATHA 1A TMTTA JIHLIE OKPEMHM BUJIaM TBApHH (BiBL, BepOiIo/H).

Xnopu/i-ioHH BU3HAYAIOTH THTPYBAHHAM PO3YHHOM APIEHTYM HITpaTy B
NPUCYTHOCTI  XpOMaTy Kanilo, sKM HANpuKinui peakuii —3MmiHioe
3a6apBIIeHHs 3 JMMOHHO-KOBTOrO Ha YePBOHYBATO-KOBTOrapsue 4epes
J0ro B3a€MOZLii0 3 HAJJTHIKOM {OHIB cpibra.

NaCl + AgNO;= NaNO; + AgCl| 3
K;CrO; +2AgNO; = 2KNO; + Ag,CrO,|
Lleit MeToj1 BU3HAYEHHA XIOPHIIB (emod Mopa) Mae 4y TIMBICTb 2 MI/1L.

Ocobnuoro nebesneynumu y Boi € Gionoriuni 3abpyaHioBayi.
Hajfuactime ue Tpanuserbcs TOAi, KOMM BOJA CTAE KUTTEBUM
CEPE/IOBUILIEM LISl IATOrHHHX MIKPOOPraHi3MiB, KUTbKICTb AKX MOCTIHHO
30inburyeTpea. SIKIO Mepes BUKODHCTAHHAM V1A NMTTA TAky BOAy He
nesindikyBatd, T0 i MiHiMaTbHA KiTBKICTH MOXe CHPHYMHMTH BUOYX
XBOpoD, IO JIErKo TNepejaioThcA came uepes Body (xonepa, Tug,
JIM3EHTEPid, FeNaTuT, ONIOMIeNiT, WHCTOCOMIa3 Ta iHui).

HesapakeHHs BOJAM TPOBOJATH 33  JIONOMOIOK  XIOpYBAHHS,
030HYyBaHH, 06po0KOI0 i0HaMK Cpibia, MEPOKCHIOM BOAHIO, pajiaLiiiHuM
Ta IHIAMM MeTojam. Y 3B'A3Ky 3 THM, WO XJIOPYBaHHS BOJM MOXKeE
NPH3BECTH 10 YTBOPEHHA MOMITHUX KiMbKOCTEH X/IOpBYIMICBO/HIB, fKi
IWKIZUTMBI /U1 3710POB' JIOJMHH, KOHLEHTPAUiA 3aIMIIKOBOTO XIOpY Y
THTHIi BOJi HE TOBHHHA NePeBHILLYBATH 0 S wr/n, ane GyTn He MeHWOI 3a
0,3 mr/n, Y Boai XJ0p rigponizye:

Cl, + H,0 = HCl + HOCI

Came xnoprysatcera kucaora HOCI nmsac Ha Gaxrepii Ta Bipyc.
Eq;emu;mcn Gquepmwmon JIii XJ10py 3a7€XKHTb Big noqanmnm 1034 i

 TPHBANOCTI HOTO NPHCYTHOCTI Y BOAL.

BusnaeHHs X10py, 10 3aIMUIMBCA MTiC/I1 X/I0PYBAHHA BOH, POBOAATH
32 METOZOM ﬁoﬂnme’rpii.jlu;unn xnop Ch, xjopHyBaticta Kuciora
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HOCI, rinoxnoput-ionn CIO , xnopaminn NH,Cl i NHC,, OG’EAH.)’IUTBC{
Tepmitom "akmusnuii xnop"yllpn TiAKKCASHHT BOAW Ta /I0/jaBaHHi 10 Hei
Fony Kaniio yci HasBaHi pedOBHHH BUIIIAIOTS HOA:
Ch+2I =1, +2CI,
2HOCI + 21 +2H" =1, + 2CI + 2H;0,
INH,CI 421 +4H' =1+ 2C1 + 2NHy".
Hon Turpyiots Tiocynb()aToM HATPiIO B TMPHCYTHOCTI KPOXMAo,
PO3UHH Y TOHL] eKBIBATICHTHOCT] 3HEOAPBIIOETHCA.
2Na,$,05t],= NazS405+2NaI
BusHaveHHI0 "AKTHBHOTO X7OPY" He 3aBAXAIOTH HITPHTH, 3a1i30 it
MapraHellb, KILO THTPYBATH B IPHCYTHOCTi OLITOBO KHCTIOTH.

3.2 KonTpoabui 3anuTanus

1. [l HOrO i AKMMM METOZIAMH 3HE3APAKYIOTH BOAY?

2. Slki [JIK xn0puzi-ionis Ta xi10py 214 BoaHX 06" extis?

3. HasBiTh niepesaru i HefoMiKH XJI0pYBaHHA BOJH?

4. 1110 Taxe "akTuBHuii X710p", B AKX YOpMAX MOKE 6;:'m x0py BOEi?

5. Yy Mae BIUIMB Ha BOJOMOCTAYATbHY MEPEXKY BMICT XJIOpY Ta Horo
crionyk?

3.3 Marepia:u, iBCTPYMEHT, IPUIAH, 0018 HAHHS

Koiusi kon6u a 200 M 3 nputeptiamu mpobkam, Gloperki Ha 25
M1, BUMIpIOBAIbHI LIATHPH Ha 25 MII, NiNeTKA.

Peaxrupn: napaxka K, posuntn: 0,02 M AgNO;, K;CrOy 3 macoBoro
yacTkolo 5%, 0,01 M (1/2 Nay$,05), CH;COOH 3 mMacoBoto 4acTkoio 30%.
KPOXMallb 3 MaCOBOK 4acTKOK0 0,3%. ’

3.4 BkasiBKH 3 TexHiKkn Hesnexn
JloTpumyBaTHes mpasitt poGOTH 3 NIaXy4HMH PeHOBHHAMH Ta KHC/IOTAMH.

3.5 [opsjiok mpoBeaennst 1aGopatopuoi pobo. a

Jlocnio 1. Busnauenns exicmy xn0pudie y 600i.

B xoniuny konby BiniGpars 50 - 100 mn npodinbTpoBatoi {Ipoﬁn
it | M1 XpoMaty Kailo i BiXTHTPYBATH PO34MHOM HiTpary
Milin 3a6apeaents. ko focnipkysasa npoba mae pH < 7, 10
seiirpanisysary posuntom 0.1 M NaOH 3a penondrraneition
0ro 3a0apsieHs, a TIOTIM MPOBOJUTH BU3HAYCHHA, AK
\ BMict x10phz-ionis BH3Ha4MTH 38 opmy0i0:
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o(CL).=

c(AgNO;) -V (AgNO,)- E(CI™)-1000
, Mr/n
Vi

ne ¢(AgNO;) — mondpHa KOHLEHTpalis ekBiBaneHTa posuuHy AgNO;,
MOJB/I;

V(AgNO;) — 06'em posunny AgNO;, 0 BUTpaYeHHH HA TUTPYBAHHS, MIT;

E(CI) — monsipHa Maca ekBiBasieHTa Xinopua-iony, E(CI)=35,45 r/monb;

Vi - 06'eM BoaM, AKUM B3ATO IS aHAMI3Y, ML

Hocnio 2. Busnauenns kinbkocmi "akmugno2o xaopy".

. B koniuny konGy 3 npuiutipoBanoro npodkoro BigiGparu 50-100 ma
nocnipkysanoi Boau, Brectd 0,5 r KI i momatn 10 mn CH;COOH 3
macoBow 4acTkoio 30%. Yepes 5 XBWIMH BIATHTpYBaTH H#Hoj, IO
BuALIMBCA, po34uHOM NapS,0;. Hanpukiniui TaTpyBanns aopatd 1-2 ma
PO3UMHY  KPOXMATIO s Ginbiu TOYHILIOrO BCTAHOBJIEHHS TOYKH
€KBIBAJICHTHOCTI.

Bumict "akTuBHOrO X/10py" 064MCIMTH 33 POPMYIIOKO:
200 ¢(1/2Na,S,0,) -V(Na,S,0,)- E(CI")-1000
Vi ;
ne c(12 Na>S;03) — MoisipHa KOHLEHTpallis €KBIBaJ€HTa PO3YMHY
Na;S,0;, mons/1; "
V(Na;,S>0;) -06’em po3unny Na,S;0s,, AKMH BUTPAYEHO HA TUTPYBAHHSA, MJI;
Vi —06’eM B3ATOI [UIs aHAII3y BOIM, MIT;
E| (C(,) — MoJISIpHa Maca eKBiBasieHTa xopua-iony, E(CI)=35,45 r/monb;

Mmr/a

3.6 3micr 3BiTY

OO64MCIMTH BMICT XJIOPWAIB Ta KiNbKiCTh "aKTHBHOro Xxjopy" y
nociKyBanii Boai, nopisuaty 3 [/IK. Po3s’a3aru 3anaui.

IHpuxiao 1. Jlns  3HesapakeHHs BOAM  Bix  3anizobakrepiit
BUKOPUCTOBYIOTb PO34HMH XJIOPY 3 KOHUEHTpawieio 25 mr/n. CKibKu X10py
HeoOXi/IHO BUTPAaTHTH JUIA Takoi onepauii Ha AUAHUI A0BXKHHOK 20 KM,
SKWO AlameTp BOAONpPOBianuX Tpy6 40 cm?

o(Cly) =25 mr/n =25 r/m’ | 1.Busnauaemo sxuii 06’ em Tpy6 Ha AinsHui

1 =20 km = 20000 m V =Sh; S=nR=nd/4; V= ndW4;

d=04m V=3,14- 04> 20000 /4=2512 ",

2. Slkuit 06°em BozIH 3HE3apaXy €ThCA?
V(H,0) = V (tpy6u) = 2512 m*.
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3. Sky macy Xjopy noTpiGHO BUTpaTHTH?
B 1™ HO micrutses - 251 Ch
B 2512 MH0 - xrCh
x=25-2512=62800r = 62,8 xr
Bianosiap: 62,8 kr xnopy.

3adaua . Pospaxyiite Macy Xiopy, fka HeoOXiaHa i XI0pyBaHH:
1000 M muTHoi Boam, sxmo [JIK xnopy 0,4 wmr/m. Ilpu obuncieHHsx
ppaxyiire, mo 0,3% Xj0py BHTpayaloThCA Ha OKHMCIIFOBAJIbHI MPOLIECH, a
BUPOOHMYI BTPATH CTAHOBIATH 8%.

3.7 Pexomen0oBana Jireparypa

1. Meroamuni BKasiBku [0 nMaGoparopHux pobiT 3 Kypey “OcHOBHM
npomucioBoi  ekonorii ” (ans cry/eHTiB Beix (opM HaBuaHHsA). YKL
M.®.Bombymkap, JL.ILOcays, O.B.Masyin — 3anopixoks, 1998. ALY+
27 c.

2. Bimsepkuii [.O., Byruenko JLI. OcHoBM eKojorii: Teopia Ta
npaktukym: Hapu. noci6uuk. - K.: Jliopa, 2004. 368 c.

3. Binsscskuii I.O., ®@ypayii P.C. [lpaktukym i3 3araabHoi €KOJIOTii:
Hapu. noci6uuk. — K: JIu6inp, 1997. — 160 c.

JlaGopartopua poGora Ne 4
BU3HAYEHHSI CYXOI'O 3AJIMHIKY (COJTEBMICTY)
TA MIHEPAJIBHOI'O CKJIA/TY BOJ

Mema po6omu: HABYKTHCH BU3HAYATH CYXHil 3AIMILIOK, KHCJIOTHICTh Ta

~ iOHHMi cK1a] BOAK.

4.1 3araabHi BigomocTi
Hopmysauss sixocti Boaw B Hawiii  Kkpaini saiicmioerhes  sa
OBIIHMMH TIPABHTAMU i HOPMATHBHMMM akTamu. Bumoru no ciiany
peraHopneHo "IlpaBuiamMM  OXOpOHM — TOBEPXHEBHX  BOA Bl
JiHeHb cTiuauME Bofamu”. JlesKi 3 HuX:
BO/JA He NMOBHHHA MaTH NaXouli, inTencuBimi Hix 2 6am (npu 20°C

'C);
- Hi- Tyxe Cna6- Mowmir- | Bupas- Jlyxe
cnabkuit Kuit HUH HUH CuIbHUI
1 2 3 4 S





