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BBEJEHUE

CornacHo 00pa3oBaTelIbHBIM MPOTPaMMaM HOBOTO TTOKOJICHHS
CTYIEHT JUIsl OCBOCHUS MPOrPaMMBbl CHIEIUAIBHOCTH JTOJIKEH MPHOO0-
pectu HabOp KOMIIETEHIIHIA, T. €. Pe3yJIbTAaTOM OCBOCHHUS TPOTPAMMBbI
CHEIHMAIBHOCTH SIBJISIIOTCS MPHOOpeTaeMble BBIMTYCKHUKOM KOMIIE-
TEHIUHU, KOTOPbIE [TO3BOJISIIOT IPUMEHATH 3HAHUS, YMEHUS U JINYHbIE
KayecTBa B COOTBETCTBHH C 3a/ladyaMH NMPOPECCUOHANBHOMN JeATeNb-
HocTU. KoMneTeHuuy BBITYCKHHMKA IO HAIPaBJIEHUIO IOATOTOBKHU
HEMOCPEICTBEHHO CBSI3aHBI C 00JIACThIO, 0OBbEKTAMU, BUAAMH U 3a-
nadamMu po(eCCHOHATBHON JIeATeNbHOCTH BhIMycKHUKA. [l dop-
MUpoBaHUs 3asBieHHbIX B PI'OC KoMIeTeHIni HE10CTaTOYHO MPH-
BBIUHBIX BHJIOB y4€OHBIX 3aHATHUI, HOBbIE TPEOOBAaHUS INpeAroiara-
I0T MPUMEHEHUE HOBBIX TEXHOJOTHH U (popMm peanmuzanuu y4eOHOU
paboTel. OgHOM U3 TakuX (GOpM SABISICTCS CaMOCTOsATEIbHAs paboTa
crynenta (CPC).

CamocrosTenpHas padoTa — 3TO BHJ Y4€OHOH NEATETHHOCTH,
BBIMOJHSAEMBIN ydanumMcsi 0e3 HermoCPeCTBEHHOIO0 KOHTaKTa C Mpe-
MoJlaBaTeeM WM YIpaBIseMbld IPErnoaaBaTeIeM ONOCPEIOBAHHO
yepe3 CHelHaabHble yueOHble MaTepuabl; 3TO HEOTheMileMoe 00s-
3aTeIbHOE 3BEHO Ipoliecca 00y4YeHHUs, IpeayCcMaTpUBAIOIIEe MPEXKIe
BCEr0 MHIUBUAYaAJIbHYIO pabOTy ydaluxcs B COOTBETCTBUU C yCTa-
HOBKOUW TIperojaBaress Wid ydyeOHuKa, mporpamMmbl oOyuenus. Ca-
MOCTOATENNbHas paboTa MpeACTaBIseT co0oi 0co0yr0, BBICUIYIO CTe-
neHb yueOHoM nesrenbHocTH. OHa 00yClIOBI€HAa MHAWBUIYalbHBIMU
NICUXOJIOTHYECKUMH PA3IUUYUAMU YYAIIUXCS U JIMYHOCTHBIMHU OCO-
OCHHOCTSIMU U TPeOyeT BHICOKOTO YpPOBHSI CaMOCO3HaHHS, pediiex-
TUBHOCTH. CaMOCTOsTeNIbHAS paboTa MOXKET OCYIIECTBIATHCS KaK BO
BHEAyJIMTOPHOE BpeMs (oMa, B JabOpaTopuu), Tak U HA ayJUTOp-
HBIX 3aHATUSAX B TUCBMEHHOW WM YCTHOM (opMme.



Jns moBeimieHust 3G PEKTUBHOCTH CaMOCTOSITEILHOU pa-

00TBI HEOOXOIUMO:

1) opraHM30BbBIBaTh WHIUBUAYAIbHbIC IUIAHBI OOYYEHHS C IPH-
BJICUCHHUEM CTYACHTOB K HAyYHO-UCCIIEI0BATENHCKOM padoTe U Mo BO3-
MOXXHOCTH, K peaJlbHOMY MPOSKTHPOBAHUIO 110 3aKa3aM MPEAIPUSTUH;

2) BKJIFOUYCHHE CaMOCTOSTEIbHON pabOThl CTYIEHTOB B yueO-
HBIW TUTaH ¥ PaCIMCaHUe 3aHITUN C OpraHu3alell HHINBUIYaIbHBIX
KOHCYJIbTAIMH Ha Kadenpax;

3) co3maHue KOMIUIEKCA YYEOHBIX M Yy4eOHO-METOJHYECKUX
MOCOOMHA JIJIsl BBITTOJIHEHUSI CAMOCTOSITEIIEHON paObOThI CTY ICHTOB;

4) opueHTalus JCKIHOHHBIX KYPCOB Ha CaMOCTOSTEIbHYIO
paborty;

5) pa3spaboTka 3aJaHuii, NpPEANOJATarOIUX HECTaHIAPTHHIC
pelIeHus;

6) MpOBE/ICHHUE JICKIIMOHHBIX 3aHSATUI B BHUJE JICKIIUU-OECEIIbI,
JICKIIUU-TUCKYCCUH, TNIe TOKIAMIYMKAMU U COJOKJIAIUKAMH BBHICTY-
MAKOT CaMH CTYJICHTHI, a TIPENOJaBaTEe b BBITIOIHSIET POJIb BEAYILETO.

Takue 3aHATHS MPEANONIATAIOT MPEABAPUTEIBHYIO CaMOCTOS-
TEJIHYIO MPOPabOTKY KaXJIO0H KOHKPETHOH TEMbI BBICTYMAIOUIMMHU
CTYJCHTaMH TI0 y4eOHBIM ITOCOOUSM, KOHCYJIBTAIIUHU C IPETO0/1aBaTe-
JIEM U KUCIIOJIb30BaHUE AOMOIHUTENBHON IUTEPATYPHI.

JanHoe yueOHOE mocOOMe OPUEHTUPYET CTYACHTOB IO BOIPO-
caM JIeKIIMOHHOTO Kypca, MO3BOJISAS CaMOCTOSITEIbHO OCBOHUTH JIUC-
muruHy. [ToMoraer mpu penieHuy WHAWBHIYATBHBIX U KOHTPOJb-
HBIX 3a/IaHUH, a TaK)Ke, C TOMOIIBIO TECTOB JJISi CAMOKOHTPOJIS, M03-
BOJISIET TIPOBEPUTH IMOATOTOBKY K KOHTPOJIIO 3HAHUH.



1. TEOPETUYECKHUE OCHOBBI XUMHUHU BObI

1.1. Conep:xkanue TemMmbl

1. Booa, kak xumuueckoe coedunerue. VI30TOMHBINA COCTaB BO-
Ibl. AHOManuu BOJbl. DU3HUECKUE U XUMUYECKHUE CBOMCTBA BOJBI.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC MPOLIECCHI, TOTEHUUABL. DJIeK-
TPOXUMHUUYECKHUE MPOLECCHI.

2. Kunemuxa xumuweckux peaxyuti. 3aKOH JIEWCTBHS Macc.
Bimmstnue temneparypsl Ha CKOPOCTh XMMHUYECKOW peakuuu. [IpaBu-
1o Baut — N'odda, ypaBuenue Appenunyca. Katanus.

3. Teopusi pacmeopos. PacTBOPUMOCTh Ta30B B KHUIKOCTSX.
B3aumnas pacTBopuMOCTb KHAKOCTEH. PacTBOPHUMOCTH TBEpIBIX
BELIECTB B >XKMJKOCTAX. OO1ue cBoiicTBa pacTBOpoB. Teopus cuib-
HBIX 3nekTponuToB. KoncranTta nuccoumanuu. IIpousBenenue pac-
TBOPUMOCTH. 3aKOH pacrupeeieHusl. DIEKTPOIUTHYECKAs TUCCOLIH-
arust BoAbl, pH, KHMCIOTHO-OCHOBHBIE MHIUMKATOPHI. bydepHbie pac-
TBOpPBL. ['maponus comnen.

4. Konnouomwsie cucmemsl. BUIbl KOIJOUTHBIX PaCTBOPOB.
CBoiicTBa KOJJIOMIHBIX pacTBOPOB. CriocoObl MOMydeHHs. Y CTONYH-
BOCTh KOJUTOMAHBIX cucTeM. CTpOE€HHE KOJUIOMIHOM 4YacTHIbI, Tpa-
Bwio [lanHera — dasiHca, NIBOMHOM JJIEKTPUUYECKUN CIIOM, J3€Ta- U
TepPMOJMHAMUYECKUN moTeHuuanbl. Koarymsauus, >3IeKTpoiauTHas
koarynsiuust 11opooHbIx 3onel. [Ipasuno Llynsue — lapau. Ilentu-
3anusl.

5. I'emepocennvie cucmemol. PazoBoe paBHOBecue. dazoBbie
cocrosiHus Bobl. [IpaBuia ¢as.

6. Ilosepxnocmuvie sgnenus. IloBepxHocTHas sHeprus. [lo-
BepXHOCTHOE HaTspkeHue. CopOrus. AncopOrms. Buabl ancopOuuu.
AncopOninst Ha TTOBEPXHOCTH KHUIKOCTH TBEPJbIX Tell. M3oTepma aj-
copOumu. IloBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-WHAKTHUBHBIE
BEIIECTBA.



1.2. Buabl caMoCTOSITEILHOI PadoThI CTY1€HTOB

1. Koncnekr «byhepHbie pacTBOpbD» (I1. 3 B COJEPIKaHUH TEMBI).
2. [ToaroroBka K J1abopaTopHBIM paboTaM.
3. UnauBuayanpHOE 3aaHKE.

1.3. Ilpumepsl pemieHus 3a1a4

IIpumep 1. Kak u3mMeHUTCA CKOPOCTh pEAKIIUU

2CO(F) + Oz(r) = 2C02(r)

a) MpU YBEJIMYEHNU KOHIEHTPALlMU KUCIOpoJa B 3 pasa;

0) mpu yBenuueHuu AaBieHus B cucteme B 10 pa3? Temmepa-
Typa CUCTEMBI MOJIEPKUBAETCS TOCTOSHHOM;

B) IIpu yBenu4eHuu temmeparypsl Ha 40 °C, eciu TeMmeparyp-
HBIH K03 (PUIIMEHT ITOH peakuu paBeH 3.

Pewienue

[Tpenmonoxxum, 4To paccMaTpuBaeMas peakius SBJISETCS dje-
MEHTapHOH, TaKUM 00pa3oM, Ul Hee CIpPABEAJIUB 3AKOH Oellcmay-
I0WUX MACC: CKOPOCMb NPOCMbIX PEaKyuli NPIMO NPONOPYUOHANbHA
NPOU3BEOCHUIO KOHYEHMPAYUll pedazupyrouux eujecms, 63amvlx 8
CMeneHsax ux cmexuomempuieckux Kodgpuyuenmos.

Jns naHHOW peakuMu MaTEeMaTUYECKOE BBIPAKEHHE 3aKOHa
JNEHCTBYIOIMX MacC (KHHETUYECKOE ypaBHEHUE) 3alMChIBAETCS Clie-
JYIOLIMM 00pa3oM:

v =Kk[COJ[O,],
rJie V — CKopocTh peakiu, K — koHcTanTa ckopoctu peakiuu; [CO]
u [O] — konuentpanuu CO u Oz COOTBETCTBEHHO.

a) Ilpu yBennueHnn KOHLEHTpPALKUU KHUCIOpojaa B 3 pasza CKoO-

POCTb U3MEHUTCS CIETYIOIUM 00pa3oM:

v =Kk[COT’ - 3[0,] = 3K[COJ’[O,].
Ortcrona V' /v =3, T. €. CKOPOCTb PEaKIMH yBEINIUTCS B 3 pasa.



0) [locne yBenmueHus: mpaBieHus B cucreme B 10 pas mapiu-
alIbHOE JIaBJIEHUE Ka)KJI0ro U3 peareHToB Bo3pacteT B 10 pa3. Tak
KaK KOHIEHTpalus U MapuuaibHOE JaBJIEHUE CBA3aHbI MPSMO IMPO-
MOPLMOHAIILHON 3aBUCUMOCTBIO

P =CRT,

rae P; — mapuuanbHOoe AaBieHue rasa, Ila; C — MomsipHas KOHICH-
Tpauusi, Mmoib/i; T — temnepatypa, K; R — yHuBepcanpHas rasoas

Jx
noctosiHHas, R = 8,314 ———— T0 U KOHIIEHTpalus KaXXIO0ro U3
MoJIb - K
pearupyromux BemiecTB Bo3pacteT B 10 pa3, Takum o0pa3oM, CKoO-
POCTh peaklud MOXKHO PacCUUTaTh, MPUMEHUB 3aKOH JIEHCTBYIOIINX

mMacc:
v* =k(10[CO])*(10[O,]) =1000k[COT*[O,].

Orcroga V' /v=1000. CnemoBareibHO, CKOPOCTh pPEAKIIMH
yBenuuutcs B 1000 pas.

B) 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW peakluu OT TeMIiepa-
TYPBI BBIPAXKAETCS SMIUPUIECKUM npasuiom Banm-I'ogpga, cormnac-
HO KOTOpOMY npu yeeauyenHuu memnepamypot na 10 °C ckopocmpo
20MO2eHHbIX peaKyuil ygenuuugaemcs ¢ 2—4 pasa.

Yucio, noka3pIBarollee, BO CKOJIbKO Pa3 YBEIMYUBAETCSA CKO-
POCTh XUMUYECKOW peaklMy NP MOBBILIEHUH TeMriepaTypsl Ha 10 °,
HA3bIBACTCS memMnepamypHuiM Kodgguyuenmom y. MaremMaTndecku

npaswiio Baut-I'odda BeirnsaauT cneayromnmm oopa3om:
.-
10

rae V, U V; — CKOPOCTH XMMHUYECKOW PEAKIMH IIPH Temreparypax 1>

1 11 COOTBETCTBEHHO.
T-Ty
Boipaskerre 7y 1° mokaspiBaeT, BO CKOJBKO Pa3 yBEIUUUTCS
CKOPOCTb PEaKIIUH MPH MOBBIIIICHUU TEMIIEPATYPHI.
B manHOM miprmepe Temrieparypa mnoBbicuiachk Ha 40 °C (7, — T1).



VZ 4
CrnenoBarenpHo, — =3" =81, T. €. CKOPOCTh peaKIu BO3pocia B
v
1

81 pas.

IIpumep 2. Beiuucnure: a) MaccoBbI€ JOJHM B MPOIEHTaX; 0)
MOJISIPHYIO KOHLIEHTpAIMO0 (MOJIIPHOCTh) U MOJIIPHYIO KOHIIEHTpa-
M0 DKBUBAJICHTAa (HOPMAJIBHOCTBH); B) MOJSIIBHOCTB; T') THTP pac-
tBopa H3PO4, nonmyuennoro npu pacrBopenuu 18 r kuciaorsl B 282
MJT BOJIbI, €CJIU IUIOTHOCTB 3TOr0 pactBopa coctaBmia 1,031 r/mi.

Pewenue

a) MaccoBble 70mM (IPOIIEHTHAsT KOHIIGHTpAIMs) MMOKa3bIBAIOT
YHCIIO FPaMMOB (€IMHMII Macchl) BelllecTBa, coaeprkaiierocss B 100 r
pactBopa. Tak Kak Maccy 282 MJj BOAbI MO>KHO ITPUHATH paBHOU 282 1
( p =1 r/mm), TO Macca nomydenHoro pacteopa 18 + 282 = 300 r u,
CIIeIOBATENBHO,

B 300 r pacTBOpa coaepxXuTcs 18 T KUCIOTHI,

B 100 r pactBOpa coaepxutcst Co, KUCIOTHI,

C, :100-18 _6%.
300

0) MorsipHasi KOHIICHTPAIMS ¥ MOJISIpHAsT KOHIICHTpAIHsl SKBUBA-
JIEHTA MOKa3bIBAIOT YMCIIO MOJIEW M YMCIIO MOJIb-3KBUBAJIIEHTOB PacTBO-
PEHHOTO BEIEeCTBa, cofepxanmxcs B 1 1 pactBopa. C y4eToM TUIOTHO-
cTH pacTtBopa Macca 1 11 pactBopa coctasmster 1031 v (m = V-p), Torma
Maccy KHUCJIOTHI B JINTPE pacTBOpa HAXOJIUM U3 COOTHOILIECHUS:

B 300 r pacTBOpa conepkurcs 18 r KUCIIOTHI,

B 1031 r pacTBOpa COACPKUTCS X KUCIIOTHI,

x=10118 6186
300
MossipHOCTE pacTBOpa MHOJIYYMM [EJIEHHEM YHUCIIa I'paMMOB
H3PO4 B 1 11 pacTBOpa Ha MomsipHyto Maccy H3PO4 (M = 98 r/Moib):

=22 o630



Tak xak MosipHasi Macca SKBUBAJIEHTa
98
M,(H3POy,) :? = 32,7 r/MOIIb,
TOT]a MOJISIpHAs KOHI[CHTPAIUs SKBUBAJICHTa (HOPMAJIbHOCTB)
C,= 5186 =189H.
32,7
B) MousisibHasi KOHLIEHTpAlKs NOKa3bIBaeT YMCIO MOJIEH pac-
TBOPEHHOI'0 BEILIECTBA, COEPKAILUXCS B 1 KI pacTBOpUTENs, U pac-
CUHUTBIBACTCA U3 COOTHOLICHUA
~ m,;-1000
" M-m,
rjae M; — Macca pacTBOPEHHOI'O BEHIECTBA, I'; My — Macca pacTBOPH-
Tend, Ir; M — MonspHas Macca pacTBOPEHHOI'O BEIIECTBA, I/MOJIb;
1000 — mepepacyet Macchl paCTBOPHUTEINS B KT.
~18-1000
" 08.282
r) Tutpom pacTBOpa Ha3bIBAa€TCSI YKMCIO I'PaMMOB PacTBOPEH-
HOro BelecTBa B 1 mil pacTBopa. 3Hasi MOJISIPHYIO KOHIIEHTPALUIO
SKBUBAJIEHTAa U MOJISIPHYIO MacCy SKBHBAJIEHTAa PAaCTBOPEHHOTO Be-
I1€CTBA, TUTP MOXHO paccuuTaTh 1o popmyine
T C,M, |
1000
rae Cy — MoJisipHasi KOHIICHTPAIMS YKBUBAJICHTA, MOJb-9KB/1; M, —
MOJISIpHAs Macca SKBUBAJICHTa, I/MOJIb.

T= M =0,0618 r/mi.
1000

= 0,65 mMoB/Kr.

IIpumep 3. OnpenenuTs MOJIAPHYIO KOHIIEHTPAIMIO SKBHBa-
nenta pactBopa KOH, ecnu Ha neitpanuzamuio 0,035 1 0,3H H3PO4
u3pacxoznosano 0,02 1 KOH.



Peuwienue

W3 3akoHa OSKBHUBAJICHTOB CJEIyeT, YTO 4YHCIO TIpamM-
SKBUBAJICHTOB BCEX YUYACTBYIOIIMX B XMMHYECKON pPEaKIIMU BEICCTB
omuHakoBo. B peakmym ygactyer 0,035 - 0,3 = 0,0105 r-3xB docdop-
HOM kucnoThl. s medTpammszarmuu H3PO, motpebyercs Ttakoe ke
qucio rpaMM-skBuBasieHToB KOH, T. €.

VH3PO4 Cy H3PO, =Vion - Crikon:
e Vi po, Vion — 00beMBI HOCHOPHOIA KUCIIOTBI U THIPOKCUTIA Ka-

must, M, Cpyyy oo M Cyyyo — MOJSIPHAST KOHLICHTPALIHMS SKBUBAJICHTA

(HOpMasbHas KOHIIEHTparus) GochOpHON KHUCIOTHI M THAPOKCHIA
KaJIMsi, MOJIb-3KB/II.

Otcrona
VH3P04 : CH H4PO, 0,0105

C = = =0,53H.
HKOH Ve, 0,02

IIpumep 4. K 1 1 10%-ro pactBopa KOH (p = 1,092 r/mn)
npubaBumu 0,5 1 5%-ro pactBopa KOH (p = 1,045 r/mi). O6sem
pacTBopa J0BeNH A0 2 JI. BeraucauTe MOJISPHYIO KOHIIEHTPALIUIO T0-
JY4EHHOTO PacTBOpa.

Pewenue

Macca ognoro surpa 10%-ro pacrBopa KOH cocrasnsier 1092 r
(mpumep 1). B aToM pactBOpe copepkuTcs % =109,2 r KOH.
Macca 0,5 n 5%-ro pactBopa cocrtasisier 1045 - 0,5 = 5225 1. B

9225-5 _ 26,13 r KOH.

9TOM pacCTBOPEC COACPKUTCH

B o0mem oObeme moiydeHHOro pactBopa (2 J1) coaepskaHue
KOH cocrasnser 109,2 + 26,13 = 135,33 r. Orcrona MOJIIPHOCTh pac-

tBOpa C,, = % =1,2 M, rne 56 r/mMoab — 310 MoibHas Macca KOH.

10



IIpumep 5. Haiinure creneHb IUCCONUANAA CEPOBOIOPOTHON
KHUCIIOTHI 110 niepBoi crynenu B 0,1 M pacTtsope.

Pewenue

CepoBogopo/iHasi KHCIOTa — 93TO CHaObIii MHOTOOCHOBHBIM
3JICKTPOJIUT, TTO3TOMY TUCCOLIMMPYET CTYIEHYATO:

| crynens mauccormmanuu: HyS H" + HS: BBIPOKEHHE KOH-
CTaHTBI UMEET BU/I

K,= %[SH]S] u coctasisger 1,1 - 107
2

KoHcTanTa auccouuanvi M CTENEeHb JUCCOIUAIMU C1aboro
AIIEKTPOJINTA CBA3AHBI MEXIY COOOH COOTHOLICHHEM (3aKOH pa3daB-
nenus OcTBabaa):

2
K, = a Cy, ’
l1-a
TJIe 0. — CTerneHb auccormarui; Cy — MOJISIpHAsI KOHIICHTPAIIUS, MOJIB/JI.

B cnyuae oyenn cnabbix 37eKTpoUTOB (00<<I) BBIpa’K€HUE 3a-
koHa OcTBajb/a YHpPOIIACTCS, T. K. BEJIMYMHOH 0 B 3HAMCHATEINE
npeHebperaror, T.€. K; = 0?Cy.

Bocrmone3yeMcst yrpoIieHHbIM BIPKEHHEM 3aKOHA pa30aBICHHS:

K, [11.107

o= = =1,05-10"°.
C, 01

Taxkum 06pazom, cTeneHb AUCCOLUAIIMHA CEPOBOIOPOIHON KHUC-
JIOTHI 110 TIepBOM cTyneHu paBHa 1,05- 10,

IIpumep 6. Briunciure BogopoaHslil nokaszarens pH BogHOro
pacTBOpa TMIPOKCH]IA KaJlus, COJIEPIKALIETr0oCs B paCTBOPE B KOHIICH-
Tparmu 4,2 - 10 Mons/i.

Pewenue

KonnenTtpanums ruapokcuiibHbIX HOHOB B pacTBope KOH paBHa:

COH, =4,2-10"° mons/.

Hcxomas U3 HOHHOTO MMPOU3BCACHUA BOABI KHZO , HAXOJUM

11



KOHIIEHTPALMIO HOHOB BOJOPOAA:
C = KHZO = 10714
H Con 42 107
Bonopoansiit nokaszarens pactBopa KOH pasen:

pH=-IgC,, =—1g0,24-10™ =11,62.

=0,24-10 **Monb/m.

IIpumep 7. Paccuuraiite nonnyto cuiy pactsopa K;SO4, Mo-
JSUTbHASI KOHIIEHTpanus KoToporo paBHa 0,02 MOJB/KT.

Pewenue

B BODHBIX pacTBOpax 3JIEKTPOIUTOB KOID(PHUIIMEHT aKTUBHO-
CTH 3aBUCHT OT KOHIICHTpAIlMU U 3apsijia BCEX MPHUCYTCTBYIOIIMX B
pacTBope MOHOB. /[l KOJIMYECTBEHHOTO BBIPAKEHUS STOU 3aBUCH-
MOCTH BBEJICHO MOHATHE 00 MoHHOW cuie pactBopa (), KoTopas
YHUCIIEHHO paBHA MOJyCYMME TIPOU3BEICHUIN KOHIICHTPAIIUU KaXI0TO
HOHA Ha KBajpart ero 3apsaa (Z):

| = %(Clzf +C,Z2; +..+C,Z}),
Toraa s pacteopa K,SO, <> 2K +S07% :

1
IK2504 = E(CK*ZE* + Cso?,’ Zszoﬁ’) '

Iy o, =%<o,02-2~12 40,0222 =0,06.

Ipumep 8. Kak moBnusieT Ha BBIXO XJIOpa B CHCTEME

4HCI ) + Oz ) = 2C|2 (r) + 2H20 (%) AHOZ - 202,4 KI[)K
a) TIOBBIILICHHE TEMIIEPATyphl B pEaKIIHOHHOM 00b&ME; 0) yMEeHbIIIe-
Hue o0mero o0bEMa CHUCTEMBI; B) YMEHBIICHUE KOHIIEHTPAIUU KHC-
JOpOJIa; T) BBEACHUE KaTanu3aTopa?

Pewenue

a) JlaHHas peaknus NPOTEKAET C BBIJCICHUEM TEIUIOTHI
(AHO<0), o3TOMY corytacHo npuHnuny Jle Hlarense BeIX0oA XJiopa
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YBEJIUYUTCS NPU MOHWKEHUN TEMIIEPATyphl 10 TAaKOro e€ 3HAYCHHUS,
pU KOTOPOM CKOPOCTH PEAKIMH €II€ JOCTATOYHA JIJIsl OTHOCUTEIHHO
OBICTPOrO JOCTHKEHHSI PABHOBECHS.

0) IlpoTexkanue peakuuu B MPSMOM HaIpaBIEHUU COIPOBOXK-
JIaeTCsl yMEHbIIEHUEM O0OLIero yuciaa MoJiel ra3000pa3HbIX BEILECTB,
T. €. IOHIKEHUEM JIaBJICHUS B CUCTEME. Y MEHBIIIEHUE 001Iero o0b-
éMa cucTeMbl IPUBEAET K MOBBIILICHUIO JIABICHUS, a 3HAYUT, BBI30BET
CMEIICHHE PAaBHOBECHS B CTOPOHY HPSAMOM PEaKUUU — YBEIWYCHUS
BBIX0/J1a XJIOPA.

B) YMeHbIIEHHE KOHIICHTPALUU KUCIIOpOJa — OJHOTO U3 HC-
XOJIHBIX BELIECTB MPHUBEAET K CIBUIY PAaBHOBECHs B HaIPABICHUU
00paTHOMW peakuuy, T. €. IOHU3UT BBIXO XJIOpa.

r) BBenenue karanu3aTopa Juiiib YCKOPSET IOCTHKEHUE PaBHOBE-
CHS1, HO HE BJIMSET HA KOJIMYECTBEHHBINA BBIXO/I MPOYKTOB PEAKIIIH.

IIpumep 9. YUemy paBHa 3HEprusi akTUBALMU PEAKLIUU, €CIIU
npu noBeiieHnu Temneparypsl oT 290 no 300 K ckopocTs €€ yBenu-
yuTCs B 2 paza?

Pewienue

O603HaunM KOHCTaHThI ckopocTu peakuuu npu 290 u 300 K
COOTBETCTBEHHO Ki 1 K.

Hcnons3ys ypaBHeHUEe AppeHnyca, HaXOJuM:
,Ea

k, @300R Bt 1
-2 _ =g~ R 300 290,
k &

1 a29R

E, 1 1
_~a 7_7)
U3sBectHO, uTO Ko/ky = 2, oTcroma e R 300 290 =2,

BblpaxcaeM U3 NMOCJICAHCTO COOTHOILICHHN A SHECPTUIO dAKTUBAIIUU:

In2=2.30Ig2 = E, !

_E 11,
8,314 300 290"

06938314
* "~ 0,00345-0,00333

=48013x = 48,0k k.
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Ipumep 10. Paccunraiite MOJSIPHYIO KOHIIEHTPAILMIO SKBUBa-
JIEHTA, MOJISTIbHYIO KOHLIEHTPALIUIO U MAacCOBYIO 101110 (B %) cepHOii
KUCJIOTHI B 2 M pactBope H2SO,4, umeroriem miotHocTs 1,12 r/mit.

Pewenue

a) Mouspras macca ceproit kuciotel M (H2SO4) = 98 r/mois,
TOrJa MOJsipHas macca SkBuBaieHTa H;SO, B peakmusax MmoiHON
HelTpanu3anuu paBHa: M, (H2SO4) = 98/2 = 49 r/mois.

Otnomenue M (HSO4)/M,; (H2SO4) = 98/49 = 2.

CnenoBarenbHO, OgHOMOJSIpHBIA (1 M) pacTBOp COIEPKHT
2 Monb-3KkBUBaNeHTa B ogHOM Jutpe HySO4, a 2 M pacTtBOp comep-
XKHUT 4 MOJIb-DKBHBAJICHTa B | JI pacTBOpA, T. €. SBISAETCS YETHIPEX-
HOpMaibHBIM (4 H).

0) {51 BbIUMCIICHHS] MOJISUTbHON KOHIIEHTPALMU HAWIEM Maccy
onHoro nutpa 2 M pactBopa, maccy BemectBa (H,SO4) u pactBopu-
tens (H20) B HéM:

Mppa= P Vp-pa=1,12 - 1000 = 1120 ;
Mg = M (H2SO4) - n(H,SO4) =98 - 2 =196 T;
Mp-1s = Mp-pa — Mypa = 1120 — 196 = 924 1 = 0,924 xr;
n(H,SO,) B 1 1 pacTBOpa — 2 MOJIB.
MonanpHOCTh pacTBOpA paBHA:
m=n(H2S0,)/M;.;s=2/0,924=2,16 Monb/KT.

B) MaccoBast 107151 cepHOI KUCIIOTHI B 2 M pacTBOpe COCTaBIISET:

©% = (My-pa/My-pa) 100 = (196/1120) 100 = 17,55 %.

IIpumep 11. 3omp nonuaa cepedbpa Agl momyuen npu n06aBs-
nenuu k 0,02 1 0,01 H pactBopa noguaa xanus Kl 0,028 i1 Hutpara
cepedbpa AgNO;3 B xonuentparuu 0,005 H. Onpenenure 3apsn 4a-
CTHII TTOJTYYCHHOTO 30J11 M HAMUIIHATE (POPMYITY €T0 MUTIEIIIHI.

Pewenue

[Tpu cmenmBarnu pactBopoB AGNO;3 u Kl mporekaer peaxrmst:

AgNO; + Kl— Agl + KNOs.

Omnpenensiem yncio rpamm-dkuBaiieHToB AGNO; u Kl, ygacr-
BYIOILIUX B PEAKIIUU:

AgNO3: Cy'V = 0,005 - 0,028 = 1,4 - 10™ r-3ks;
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KI: CV = 0,01 - 0,02 =2,0 -10™ r-oka.

Pacuer moxaseiBaer, 4to B pactBope u30bIToK Kl, cremosa-
TEJNbHO, APOM YacTHII 30JI1 HOoAuaa cepedpa OyayT aacopOupoBaTh-
csl MOHBI |, ¥ YacTHUIIBl 307151 MPUOOPETAIOT OTPULIATENBHBIN 3apsl.
IIpotuBononamu spisorcs katnousl K. Torma GopMyna MUIIEUIBE
307151 moaua cepedpa npu yciaoruu u3obiTka Kl mmeer Bu:

Agl| -nl"(n—=x)K* | + xK"
A1p0 MOM ~  pypyf, IIPU,

rae [IOU — norenumanonpenesstomme nonsl; [IPU; — npotuBonoHs!
azncopbuuonHoro cinosi; [IPH, — npotuBonons! quddy3nonHoro cios.
1.4. TecThl AJ151 CAMOKOHTPOJIS

1. Bo ckobKO pa3 cTaHeT OO0JbIIE CKOPOCTh MPSIMOM peakiuu
110 CPaBHEHHIO CO CKOPOCTHIO OOPATHOM PEaKIK B CHCTEME

2CO + 02—2C0y,
€CIIM YBEJIIMYUTh JJaBJICHUE B 2 pa3a?
a) B 2 pasa; 0) B 4 paza; B) B § pas.

2. B cucreme yCcTaHOBHIIOCH PaBHOBECHE
HZS(r)HHZ(r) + S(F) —20,1x]J1x.

Kak Heo0X0oaMMO M3MEHHUTH JIaBJeHHUE U TeMIepaTypy, YTOObI
paBHOBECHE CMECTHUIIOCH B CTOPOHY 00pa3oBaHUs cepoBOIOpoaa?

a) MOHU3UTh TEMIIEPATypy U JIaBJICHUE;

0) MOHU3UTH TEMIIEPATYPY, IOBBICUTH JIaBJICHHUE;

B) MIOBBICUTH TEMIIEPATYPY, [IOHU3UTH JaBJICHHUE.

3. IIpu ruaponuze xnopuna xpoma pH cpeast
a) pH>7; 0) pH<7; B) pH =7.
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4. B 190 r Bogsl pactBopunu 10 r caxapa. KakoBa MaccoBas
JI0JI caxapa B pacTBope?
a) 0,1; 6) 0,4; B) 0,05.

5. Kak wu3MeHUTCS CKOpOCTb XHUMHUYECKOW peakiuuu mpu
yMeHblIeHnu temneparypsl Ha 40 °C, ecnu TemnepaTypHbIA K03¢-
¢dbunueHt paseH 27

a) yBeIUuuTCs B 8 pas;

0) yMeHbIIUTCSA B § pas;

B) yMeHbIIUTCS B 16 pas.

6. Berauciaure MoysipHyro KoHIeHTparuio 20%-ro pacTtBopa
CaCl; (p = 1,178 r/mn):
a) 4,24 mMonp/It; 0) 2,12 moub/I; B) 1,06 MomB/m.

7. Bpruuciure MOJSIPHYIO KOHIICHTPALMIO KBUBAJIEHTa pac-
tBopa CUCly, cogepaxariero B 200 M pactBopa 50 T XJI0pH1a MEIH.
a) 4,24 MOITb-9KB/T; 0) 2,12 Monb-3kB/11;  B) 3,7 MOJIB-IKB/II.

8. K kakoMy CBOWCTBY KOJUIOMJHBIX CHCTEM MOYXHO OTHECTH
s dext Tunmansa?

a) MOJIEKYJISIPHOKHHETHYECKOE, B) OIITHYECKOE.

0) PNIEKTPOKUHETHYECKOE;

9. Kakoii cnoco0 nmpumeHsieTcsi B BOJOIOJTOTOBKE Uil Koary-
JIIIITUHN KOJIJIOUJHBIX cucrem?

a) BO3/ICHCTBUE HU3KHUX U BBICOKUX TEMIIEPATYP;

0) BBeJIeHUE DIIEKTPOJIUTA;

B) MEXaHUYECKOE BO3/ICHCTBHE.

10. BemiecTtBo, KOTOpOe CIHOCOOHO ancopOMpOBaTh HAa CBOEU

IMMOBEPXHOCTH, HA3BIBACTCA
a) agcopoar; 0) ancopOeHT; B) aJICOpOTHB.
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11. Ilpu oyeHb MaJbIX KOHICHTpAIUAX ypaBHEHHE JIPHTMIOpa
HMMEET CIEAYIOIIUN BU!

a) A = abc; 0) A=a be ; B)A=a.

1+bc

12. N3otepma ancopOuMK ONMUCHIBAET 3aBHCHMOCTH KOJHYE-
CTBa a7ICOPOUPOBAHHOTO BEIIECTBA:

a) OT KOHIICHTpAIINH aJcOPOTHBA;

0) OT TeMIepaTyphl;

B) OT XUMHUECKOW MPUPOABI aIcOpOEHTA.

1.5. KoHTpobHBIE BONPOCHI U 3aIaHUSI

1. JlaliTe XapaKTepUCTUKY U30TOITHOTO COCTaBa BOJIBI.

2. YKaXKUTE Pa3Idnyusi B CBOHCTBAX «ICTKON», «TSHKEIOW» U
«CBEPXTSIKEIION» BOJBL.

3. C ueMm cBsA3aHBI AHOMAJIBHBIE ABJIEHUS BOIBI?

4. Yto Ha3bIBaeTcsl TepMoIMHamMuieckor cuctemoit? K xakum
CHUCTEMaM MOXHO OTHECTHU MTPUPOIHBIC BOJIbI?

5. Tlo auarpamMme COCTOSHUSI BOJbI TOJCYUTANTE BapUaAHT-
HOCTb CUCTEMBI JIJIsl TPOMHON TOUYKH.

6. Kakue cuctemsl SIBISIOTCS TOMOT€HHBIMH U T€TEPOTeHHBIMU?

7. Kak ompenensieTcsi CKOPOCTh TOMOT€HHBIX U T€TePOTE€HHBIX
peakumii?

8. Kakue GakTopbl BIUSIOT HA CKOPOCTh MPOTEKAHUS pEAKIINiA?

9. Kak u3menurcs ckopocts peakipu 2NO + O, = 2NO,, ecnu a)
00BbEM CHCTEMBI YBEITUUHTH B 5 pa3; 0) yMEHBIIUTH JaBlieHue B 3 paza?

10. BcenenctBue ocMoca mpecHas Boga Oyner auddyHaupo-
BaTh Yepe3 MOIYMPOHHUIIAEMYIO MEPETOPOJKY B MOPCKYIO Boay. UTo
IPOM30UJIET, €CIM B 3TUX YCJIOBHUSIX Ha MOPCKYIO BOJly OKa3aTb J1aB-
JeHue 0OoJIbIIe OCMOTUYECKOT0?

11. TIpurotoBneHHBIH BOAHBIN pacTBOp couepxkut 50 %
(mMacc.) cepHOl KHMcnOThl. PaccumTaiiTe MOJISIpHYIO KOHIIEHTpAIMIO,
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MOJIIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA, MOJISJIBbHYIO KOHIIEHTpa-
LIUIO U MOJIBHYIO JIOJIFO CEPHOM KHUCIIOTHI B paCTBOPE.

12. U3 3akona ['enpu crnemyer, 4To 00beM pacTBOPSEMOro rasa
HE 3aBUCHT OT JIaBJeHUs. PacTBOPUMOCTb KHCIOpO/a paBHa S5 o0beMam
B 100 o6wemax Bozpl mpu 0° C. Onpenenuts MOJSPHYIO KOHIICHTpa-
LIUIO pacTBOPOB, M0Jy4eHHBIX Ipy AaBieHusx 101 u 1010 xI1a.

13. Iy mevitpammm3anuu 20 ma 0,1 H pacTtBopa KHCIOTHI TI0-
TpeboBaJIoCh 8 MII pacTBopa rujapokcuaa Hatpusi. CKOJIbKO rpaMMOB
NaOH conepxwurt 1 1 3T0r0 pactsopa?

14. BpluncInUTh HOHHYIO CHIIY M aKTUBHOCTH MOHOB B 0,1%-M
pactBope FeClsz (p =1 r/mn).

15. Yto Ha3wiBaeTCs mpousBeAeHUEM pacTBopuMocTH? Kakoe
CBOICTBO BellecTBa XapakTepusyeTcs 3Toi BenuunHoi? [Ipu kakux
YCIIOBUSIX MPOMCXOUT BBINaJI€HUE U PACTBOPEHHE OcaiKka?

16. PactBop umeer pH = 12. Kucnora win ocHOBaHHE Haxo-
JIUTCsl B 3TOM pacTBope? OmnpenenuTe KOHUEHTPALMI0 HOHOB BOJO-
poJia B 3TOM pacTBOpE.

17. B kakux ciy4asix CJIMBaHUE PAcCTBOPOB JBYX COJieH He
MPUBOJIUT HA K KAKUM XUMUYECKUM PEAKIUSIM?

18. Ilepeuncnure cirydan CoJieH, MOIBEPTAIOIINXCS CTyIeHYa-
TOMY THJIPOJIU3Y.

19. Kak m3menntcs pH cpensl mocie pacTBOpEHHUsS B BOJIE: a)
areTara HaTpus; 0) XJIOpHIa aMMOHHS;, B) XJIOpUJIA HATPUS?

20. Ilpu xoHueHTpamu pactBopa amerata Hatpus 0,1 Mob/i
ero pH 10. Onpenenure 1o 3TUM JaHHBIM CTENEHb THAPOIN3a COJIH.

21. CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC YPAaBHCHHS pEaKIIAi
ruaposusa koaryastHitoB FeCls u Aly(SOy)s.

22. Kakue pactBopsl Ha3biBatoT OydepupiMu? Ha yem ocHOBaH
perynupyomuii Mmexanu3m 0ydepusix cucreM? Kakyro posb Urparot
OydepHbie pacTBOPHI B Mporeccax OMOIOTHYECKONW OYHCTKUA CTOY-
HBIX BOA?

23. K 1 1 cMecH yKCYCHOM KHCIIOTHI U arleTaTta HaTpHsl, B3SITHIX
B paBHBIX KoHIeHTpamusx (0,2 mons/m), nobasmium 0,005 1 pacTBopa
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TUAPOKCHAA HaTpus ¢ KoHueHTparued 0,2 monw/n. U3menutcs nu
pH pactBopa?

24. MOXHO I TOJIYYUTh KOJUIOUIHBIE PACTBOPHI, JAUCIEPIH-
pys B Boje cinenytomue BemectBa: KCI, SiO,, Na, S, Br,?

25. Omnucarpb CTpoeHHE KOJIOUIHON YacTuibl. iMeet mu 3apsin
KOJUIOM/IHAas yacTuua’?

26. KomnounHoe cocrosiHue cynbdara Oapusi MOIYYSHO ITyTEM
nobaBiieHHsT pacTBoOpa arerara O0apusi K M30BITKY pacTBopa cyibdara
mutust. Kakue noHsl OyayT ancopOupoBaThesi Ha IOBEPXHOCTH YaCTHIL?

27. Kakasi ycTOMYMBOCTh KOJJIOMJHON CHUCTEMBI 00YCIIOBJIEHA
OpOYHOBCKHM JIBHDKEHHEM MOJICKYJI?

28. Kakass KOHIIEHTpAIUs SJIEKTPOJINTA, BBI3BIBAIOIIAS SIBHYIO
KOAryJisiiiiio, Ha3bIBACTCS TIOPOTOM KOATYJISIIUN?

29. Yto HaspiBaercs &-moreHnumanom? [Ipu kakom ero 3Hadve-
HUM HACTYIAeT M303JICKTPHUYECKOE COCTOSHHE KOJUIOWAA M KaKyHo
POJIb 3TO UTPAET B MPOIIECCaX OUYNCTKH BOJBI?

30. Kak usmenutcs pH cpenbl mociie pacTBOpeHHs B BOJIE: a)
xnopupa xenesa (I11); 6) kapoonaTa kanus; B) Cynbduaa amoMUHNS?
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2. COCTAB 1 IOKA3ATEJIN KAYECTBA
MNPUPOJHBIX U CTOYHBIX BOJ

2.1. Conep:xanue TeMbl

1. Knaccugpuxayus npupoonvix 6o0. Knaccudukarus mo
MIPOUCXOXKACHUIO, TI0 TPUHIIUITY MCTIOJIb30BAHUS BOJIBI, TIO XUMH-
yeckoMy coctaBy. Kiaccudukanus mo KoJIMYecTBY M XapakTepy
IIPUMECEH.

2. Qusuxo-xumudeckue noxkazamenu Kaiecmeda NpupooOHoOU
600b1. Opeanonenmuueckue noKasamenu Kavyecmea 600bl: MYT-
HOCTb, LIBETHOCTb, 3allaX W MPHUBKYC MPUPOJHOU BOABL. Dusuye-
CKUe nokazamenu Kaiecmea 600bl: TEMIIEPATypa, BOJOPOIHBIN MO-
ka3arenb pH npupoaHoil BOAbl, CyXOW, MPOKAJEHHbBIA U ILIOTHBINA
octaTok. B3Bemennrie BemecTBa. [IprMecH, BrIlagaromme B oca-
NOK. Xumuyeckue noxkazamenu Kaiecmea 800bl: COAEPKAHHUE OC-
HOBHBIX KATHOHOB M aHHOHOB TIPUPOTHON BOJBI. JKeCTKOCTH BOJIBI.
KucnoTHOCTh ¥ MIENOYHOCTH MPUPOIHON BOABL. OKUCISIEMOCTb.

3. Cooepoicanue pacmeopeHHviX 2a3068 NPUPOOHOU BOObL.
PacTBOpUMOCTH Ta30B B JKHJKOCTAX, (DaKTOPHI, BIUSIONINE HA pac-
TBOPUMOCTH Ta30B. YpaBHeHue Knanelipona — Kiaysuyca, 3aKOH
I'enpu — JlanbToHa. ATpecCUBHOCTD IPUPOJIHBIX BOJ, BUJBI arpec-
CUBHOCTH TI0 OTHOIIECHUIO K METATUYCCKUM U OCTOHHBIM H3JICITH-
aMm. Dopmbl yriekucnoTsl. MeToasl OmnpeneneHusl arpecCUBHOM
yriekuciaoTel. CTaOuiIn3anus BOJIbI.

4. Cooepoicanue opeaHuveckux eewjecmg. 1 'yMUHOBBIE CO-
eIMHCHUS, TYMUHOBBIC U (YJTBBOKUCIIOTHI, UX BJIMSHHUE Ha Kade-
CTBO MPUPOAHBIX BOJI.

5. Cooeporcanue MuxposnemeHmos 8 npupooHvlx eodax. Co-
JiepyKaHNEe OCHOBHBIX MUKPOXJIEMEHTOB MPUPOTHBIX BOJA: KPEMHHSI,
JKelle3a, Mapranna u Gpropa B MPUPOJHBIX Bojax. VX BiIMsSHHE HA
KauecTBO BOJBI. MeToAbl OO0ECKPEeMHHUBAHHMS, O00€3kKele3uBaHUS,
obecTopuBaHMs U IeMaHTaHAIIUH.
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6. @opmuposanue cocmasa cmounvix 600. Knaccudukanus
CTOYHBIX BOJ B 3aBUCUMOCTH OT IIPUPOABI IPUMECEH, OT IUCIIEepC-
HOCTH MpHUMeced, OT NIpoucxoxaeHus npumeceil. CaHUTapHO-
XMMHYECKUN aHAJIN3 PUMECEN CTOUYHBIX BO/I.

7. Ilokazamenu kauecmea cmouuvix 600. BaxkHenime Tex-
HOJIOTHYECKHE MOKa3aTeIu: TeMIepaTrypa, OKpacka M 3amax CTo4-
HBIX BOJI, aKTMBHAs PEaKIUsl Cpelbl, CyXOH U IUIOTHBIH OCTaTOK,
B3BEIlIEHHbIE BenlecTBa, okucisieMocts, XIIK u BIIK, conep:xanue
CUHTETHYECKUX TOBEPXHOCTHO-aKTUBHBIX BeriecTB (CIIAB), co-
nep>kanue HeTenpoTyKTOB.

2.2. Buansl CPC

1. IToaroToBKa K 1a00OpaTOPHBIM paboOTaM.
2. lnmuBuayansHOE 33/1aHuE.

2.3. [Ipumepsbl penienus 3axa4

IIpumep 1. B Bome comepxarcst MOHBI B MI/II: Na“" — 69,4:
Mg®* —96,3; Ca®" —112,6; ClI” —147,2; SO —126,8; SiO2~ —170,03.
Heob6xo0amumo BbIpa3uTh KOHIIEHTPAIMIO HOHOB B MMOJTb-3KB/JI.

Peuwienue

Jlnst HaXO0X/IeHUs MOJISIPHON MacChl SKBHBAJIEHTa HEOOXOAUMO
Maccy WOHa pa3JIeIuTh Ha BAJCHTHOCTh MOHA. Hampumep, MolsspHas
Macca SKBHMBaleHTa MoHa HaTpus Na' NpuOIM3HTENsHO paBHA
23 Bec. u., mona Ca’* = 20,04, Mg** = 12,15, Cl = 35,55;
HCO, =61; SOf,‘: 48,0; Siog‘ = 38,04.

Jlnst BeIpakKeHHsT KOHIICHTPAIMd MOHOB B MMOJIb-IKB/J HA/O

Maccy (M) noHa B MI/J pa3lelIuTh Ha MOJISIPHYIO MacCy SKBUBAJICHTA
uona (M,):
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com
M,
C .= % = 3,01 MMOIIB-3KB/II;
Na 23
C ., = % =5,61 MMOJIB-9KB/T;
ca 20,04
C ., = ﬁ =7,92 MMOJIB-KB/T;
Mg 1215
C., = @ = 4,47 MMOJIb-3KB/T;
Si03 38,04
C. = % =414 MMOJIb-2KB/II;
cl 35,5
CSOZ, = @ = 2,64 MMOIb-3KB/II.
4 48

IIpumep 2. Ilpu onpeneneHun copepxaHusl KUCIOpPOJa K UC-
cienayemoit Boge oobemoM 100 mit OblT 100aBiIeH XJIOPU MapraHia
u voaun kanus. Ha turpoBanue m30bITKa nonuaa Kaiaus ObLIO M3-
pacxogoBano 15,9 mu pactBopa THocynbgpaTta HaTpus NaxS;0O3 ¢ Mo-
nspHoit koHueHtpauue 0,01 monw/n. Omnpenenure coaepkaHue
KHCJIOPO/a B UCCIIeyeMOil BOJie B MOJIb/J U MI/JL.

Pewenue

KoHueHTpanuo pacTBOPEHHOTO KHUCIOPOAA OINPEAEISAIOT II0
3aKOHY 3KBUBAJICHTOB:

1 1
U(Eoz) = U(E Nazszoa) ;

1 1
V1C1 (E Oz) = V2C2 (; Nazszo3) )

rae Vi — 00béM pacTBOpa, coaepkanuii Kuciaopos, mi; C; — KOHIICH-
TpaLusi pacCTBOPEHHOI'0 KHCIOPOAa, MOJIb/J; Vo — 00bEM THOCYIIb(a-
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ta Hatpus NayS;03; C, — KOHIEHTpalus THOCYJIb(haTra HaTpHs
NaQSQOg.

st THocynbdarta B JaHHON peakiuyi MOJISIPHAS KOHIIEHTPAIUs
paBHa MOHHpHOﬁ KOHLIGHTpaI_[I/II/I S3KBHUBAJICHTa, TOor'Jda MOJISIpHaSI
KOHIICHTpAIIWs SKBUBAJICHTA KUCIOPO/a paBHa:

V,C, 15.9.10°.0,01
V,  100-10°
3Hasi MOJISIPHYIO KOHIIEHTPAIUIO SKBUBAJIEHTA KUCIOPO/a,
omnpeacisi€M €ro Maccy:

1 1 1
m(_ Oz) = Cl(_ Oz) : Mm (_Oz)a
z z z

C, (% 0,)= =1,59-10"° Mob-3KB/11.

1
rae M, (=0,) — MonspHas Macca 3KBUBAJICHTa KUCIOPO/a, KOTO-
z

pasi paBHa 8 r-3KB/MOJIb.

m(EOZ) =159-10°.8=12,72-10° r/n = 12,72 mr/n.
z

IIpumep 3. AHanu3oM HalIEHO, YTO IIETOYHOCTH BOJIBI PaBHA
5,7 mr-skB/n. PaBHOBecHOE conepx)aHue TUpokapOOHAT-HOHOB CO-
ctaBisieT 335 mr/n. OnpeaenuTe mokasaTelb CTAOUIFHOCTU BOJBI.

Pewienue

KonnuecTBeHHOE cojiepkaHUEe THIPOKapOOHAT-MOHOB B BOJE
OTIPE/ICIIIETCSI COOTHOIICHHEM PA3IMIHBIX (DOPM YIIICKUCIIOTHI: THJI-

pPOKapOOHAT-MOHOB [HCO;], kap6oHaT-noHoB — [CO%] u cBoGoI-

Ho# yrinekucnotsl — [CO;]. B BogHOM pacTBOpe MeX1y HUMH CyIIie-
CTBYET IMHAMUYECKOE YTIIEKUCIOTHO-KapOOHATHOE paBHOBECHE:

2HCO; <> CO% +CO, +H,0.
KonnyecTBEHHON TEXHOJOTMYECKOW XApAaKTEPUCTUKOW 3TOrO
pPaBHOBECHSI CITYKHUT MIOKa3aTelb CTAOUIBHOCTH BOJIBI:

ol
11
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rae [y — menogHocTh NCXOAHOM BOBI, MI-3KB/1; 11l — memourocTh
BOJIBI ITOCJIC HACBIIICHUS €€ KapOOHATOM KalbIlHsl, MI-3KB/1 (paBHO-
BECHasl MIEJIOYHOCTD BOJIBI).

Tak kak MOJspHAs Macca SKBHUBAJICHTA T'HMAPOKapOOHAT-HOHA

paBHa M, (HCO;) = 61mr-3kB/1, TO

335
W=

HaXO[[I/IM 110Ka3arellb CTa0MIBHOCTH.

C= S 0,95.
6,0

Ha ocHoBanuu 3HaueHusi mokazateist crabmibHOcTH (C < 1)
BOJIa SABJISICTCS arpecCUBHOM, T. €. IPU KOHTAKTe ¢ OETOHOM M Kejle-
30M Oy/IET BBI3BIBATH KOPPO3HUIO.

=6,0 Mr-sks/i.

IIpumep 4. SBnsiercs Boga cTaOMIIBHON WIIM arpecCUBHOM, ec-
JU B pe3yibTaTe aHajgu3a yCTAHOBJIEHO, YTO B HEH COJAEPKHUTCA

[Ca®*] = 100 wmr/n, [CO;] = 56 mr/n, [HCO; | = 183 mr/n?

Pewenue
Onpenenenue arpecCCUBHOCTH BOBI MIPOU3BOUTCS HA OCHOBAHUH
KOHCTaHTBI paBHOBeCHsL. J{71s1 pa30aBieHHbIX pacTBOpPoB — mpH 25 °C:

ecn [Ca?'] u [HCO;] BeIpaxkaercst B r-uoH/1, a [CO;] B
Mo/, Torma Ko, =3,43-10°.

ecn [Ca®] u [HCO;] BBIpXKAOT B Mr-moH/m, a [CO,] B
MMOJIB/JI, TOraa KCOZ =343.

[IpeacraBuM KOHLEHTpaUU [Caz+] )54 [HCO;] B MI-HOH/II:

[Ca2+]= % = 2,5 Mr-uon/x;

[H CO;] = % =3 Mr-HOH/M.

[MpencraBum kounentparuio [CO,] B MMOITB/T:
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[cO,]= % =1,273 MMOIB/1.

Haiiném KOHIEHTpanuio paBHOBECHON YITIEKUCIIOTBI, ITOJICTABIISSA
BCE U3BECTHBIC BEJIMYUHBI B YPAaBHEHUE KOHCTAHThI JUCCOLUALINN:
[ca# | [Hcos T
)

Kco2

[Coz]:

3.2,5°
[CO,]==2 = 0,547 mmons/m.
34,3
W3 momy4eHHOTO pe3ylibTaTa JielaeM BBIBOJ, YTO BOJA arpec-
CUBHA, T. K. COJIep>kaHue cBoOOHOM yrinekucnotsl (1,273 Mmomnb/m)

Oombire paBHOBecHOH (0,547 MMOITB/I).

IIpumep 5. Onpenenutey XIIK cTouHO# BOABI, coaeprKarien
2,5 r mypaBpuHOUM KuCaOTHl U 1,0 T YKCYCHOW KHCIIOTBI B OJHOM
JIUTPE BOJIBI.
Pewienue
XIIK cTOYHOM BOABI — KHCIOPOIAHBIM dKBUBAJIICHT KOJIUYECTBA
OpPraHUYECKUX BELIECTB (BOCCTAHOBUTENEH), OKUCISIOMUXCS B MPH-
MECSAX CTOYHOH BOJBI.
3anuieM MpoLecChl XMMHUYECKOTO OKHCIIEHUS IPHUCYTCTBYIO-
X KHUCJIOT B 1 J1 CTOYHOIT BOJEL.
CH,0, +0, -»2CO, +2H,0; (1)
C,H,0, +20, - 2CO, +2H,0. (2)

Haxomum KonryecTBO KUCIIOT, COAEPKAMXCS B | J1 CTOUHBIX BO!

r7ie N — KOJMYECTBO BEIIECTBA, MOJb; M — Macca, r; M — MosipHast
Macca, I/MOJIb.
M(CH05) = 46 r/mMo0b,
M(C,H40;) = 60 r/moub,
M(O2) = 32 r/™mo1b.
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Torna
2,5
n(CH,0,) =——=0,054 mons;
46
1
n(C,H,0,)= 50" 0,017 momb.
CormacHo ypaBHeHHIO peakiuu (1), Ha OKHCIeHHE 2 MoJei
MYpaBbUHOI KUCIJIOTHI pacxoayercs | Mojb Kuciopoja:

2nCH20 =N, ,
TOTJIa KOJUYECTBO KUCITIOPOaa
n 0,054
No., = _CHO, PV 0,027 moisb.
2 2 2

CoracHo ypaBHEHHUIO peakuuH (2), Ha okucieHne 1 MoJb yK-
CYCHOM KHCJIOTBI PaCXOAyeTCs 2 MOJIS KHCIOPOAa.
nC2H402 = 2|qOZ
TOrJa KOJMYECTBO KUCIOPOAa
Ny, =2Nc .0, =2-0,017=0,034 mous.

Haxoaum o011iee KOJIM4YeCTBO KMCIOPO/1a, IOMISAIIee Ha OKHC-
JICHHUE JIBYX KHCIIOT:
N, = 0,027 + 0,034 = 0,061 momp,
TOTJa Mo, = 0,061-32=1952 r.

orcioga XIIK crounoi Boasl cocrasiser 1,952 r/m.

2.4. TecThl 1J11 CAMOKOHTPOJISA

1. Kakoit moH (WK MOHBI) 00YCIIOBIMBAET €CTECTBEHHYIO IIIe-
JIOYHOCTH BOJIBI?

a) OH™; 6) HCO; ; B) COZ".

2. Kakoli XuMHUYeCKHI TOKa3aTeNlb ONpeeIiIeT 00IIee JUCIIo
PacTBOPEHHBIX B BOJIE COJIEH U KOJUIOUIOB?
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a) MPOKAJICHHBIN OCTATOK; B) CyXOH OCTaTOK.
0) 2JEKTPONPOBOTHOCTH;

3. Jlns Kakoil KUCIOTHI O0IIas KUCIOTHOCTh Oy/leT paBHa ak-
TUBHOM?

a) HCI; 6) CH3;COOH; B) H2COs,

4. Kakyie MOHBI OIPEENIAI0T CBOOOTHYIO (POPMY YTIIEKHCIOTHI?
a) COy; B) HCO; ;

6) CO? ; r) H,CO3,

5.B kakoii popme HaxoauTcs yriekucnora, eciu pH = 4,27
a) COy; 6) HCO;; B) COZ™.

6. quy paBC€H I10Ka3aTCJIb CTa6I/IJ'IBHOCTI/I, CCJIM BOJa arpec-
CHBHA I10 OTHOIIEHHUIO K OCTOHHBIM U METAJNINYECKUM I/I3I[GJII/I$IM?

a)C=1; 6)C<1; B) C> 1.

7. Ecnu B ypaBHEHHH YIJIEKUCIOTHOTO PaBHOBECHUS YBEIMUYUTH
koHuentpanuto COy, To Boga OyzaerT:

a) cTaOUIIbHA; B) CKJIOHHA K BBIJICIICHHIO OCaJIKa.

0) arpeccuBHa,;

8. OKHUCIAIEMOCTh BOIBI TIOKA3hIBACT MIPUCYTCTBHUE B HEH:
a) OKHUCTIUTENEH,; 0) BOCCTaHOBUTEIEH;
B) o0111ee co/iep>KaHue coJiel B BOJIE.

9. Kakue BOJbI MMEIOT HAMMEHBIITYIO OKHCIIIEMOCTh ?
a) apTe3uaHCKue, B) HE3arps3HEHHBIE TPYHTOBBIC;
0) o3epHbIE; T') pEUHBbIE.

10. ITo Bemmumue BIIK MOXHO CyaUTh O CTETIEHW 3arps3HEH-
HOCTH BOJIBL:
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a) HEOPTaHUYECKUMHU 3arpsi3HUTEISIMH;
0) OpraHMYeCKUMU 3arpsI3HUTEIISIMH,
B) 3arpsi3HCHHE MHUKPOOPTaHU3MaMH.

11. PacTBOpUMOCTH Ta30B B BOJIE YBEIMUMNBACTCS:

a) MpU MOHUKEHUU JaBJICHUS U TOHMKECHUHU TEMIIEPATYPHI;

0) IpH MOBBIIICHUH JABJICHUS U MOBBIIICHUN TEMIEPATypHI;
B) IIPY MOBBILICHUHN JABJICHUS U TOHMKECHUU TEMIIEPATYPHI;
T') IpY MIOHUKEHUU JABJICHUS U MOBBIIICHUH TEMIIEPATYPHI.

2.1. KoHTpoJibHbIE BONPOCHI M 3aJaHUS

31. Tlepeuncnute BHIBI KOPPO3SHOHHON arpecCUBHOCTH BOJIBI
MO0 OTHOIICHHIO K OETOHY W JalTe UM KpPaTKYyI XapaKTepUCTHUKY.
Mepsl 60prOBI ¢ paspylicHHEM OeTOHA MOA3EMHBIX W ITOJABOTHBIX
COOPYKEHHUM.

32. Kakast Boja Ha3piBaeTcsi cTabuibHON? YTO Takoe mokasa-
Teb CTAOMIBHOCTH?

33. Ilepeuncauth Bce POPMBI YIIIEKUCIOTH B Bojie. Kak Biwsi-
eT BenruuHa pH Ha coOoTHOIIEHHE MEXTy STUMHU popMaMu?

34. Ucnions3ys ypaBHEHHE YTJIEKHCIOTHOTO PaBHOBECHs, 00b-
SCHUTE, B KaKOM cJy4yae BOJa SIBJISETCS arpecCUBHOM, cTaOUIBbHOM,
CKJIOHHOH K OTJIO’KEHHIO KapOoHaTa Kaiblus. [lepeunciute MeTompl,
MpUMEHsIeMbIe I 00e33apakMBaHUs BOJBI, U JAUTE UM KPaTKYIO
CPaBHUTEIBHYIO XapaKTEPUCTUKY.

35. OxapakTepu3yiTe METO/bI I€XJIOPHUPOBAHNUS BOJIBL.

36. YcTaHOBHTE COOTHONIEHHE Meskly KoHIeHTparmsamu CO2
nu HCO; mpu pH = 9,0; t = 25 °C. Ompenenure KOHLEHTPALUIO
CO:™ B Bose npu pH = 12,0 u xonuentpanuu HCO; = 2 Mr-uou/m.
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37. AHaIIM30M yCTaHOBJIEHO, YTO UCCIIEayeMas BOJa COMNCPKUT
cBoboanoi CO; 75 mr/i, ceazannoit HCO; — 7,0 mr-sks/n. Crenatsb

3aKJIFOUYEHHE O CTAOMIBLHOCTH BOJIEI.

38. Ucnonp3yst ypaBHEHUE YIIICKUCIOTHOTO PaBHOBECHS, 00b-
SCHHUTE, B KAKOM CJIydae BOJa SIBJISIETCS arpeCCUBHOM, CTaOWUIIBHOM,
CKJIOHHOH K OTJIOKEHUIO KapOoHaTa KaJIbIIUS.

39. ConepkaHue THAPOKAPOOHATOB B UCXOJHOM BOJIE COCTaB-
nser 250 mr/n. Ilocne koHTaKTa MPOOBI BOJBI ¢ MPAMOPOM IIEI0Y-
HOCTh BoAwl cTaja 4,0 mr-sks/i1. CroenaiTe 3akiaro4eHHe O CTaOMIIb-
HOCTHU BOJIBI.

40. AHamu30M BOJIbI HAWAEHO, YTO MIEIOYHOCTh €€ paBHa
5,7 mr-ske/n. PaBHOBecHOe copepikaHue THAPOKApPOOHATOB PABHO
250 mr/n. Onpeaenure moka3aTeinb CTaOUIbHOCTH.

41. YcranosneHo, uyto B Boje npu t = 18 °C u pH = 7 conep-
sxutca 40 mr/m nona Ca?', O6miee conecoaepkanue 420 mr/mi, ie-
JIOYHOCTh BOJbI 3 MI-3KB/J1. PaccunTaTrh HHIEKC CTAOUIBLHOCTH.

42. Yto Ha3bIBACTCS aKTUBHBIM XJIOPOM, KaK OH OIPEACIIICTCS
B XJIOPCOJIEpKAIIeM peareHTe?

43. Yto Ha3pIBaCTCS ONTUMAIBHOM 0301 XJIOpa, KaK OH OIpe-
ZeNnsieTcs, OT Yero 3aBUCHUT?

44. YcTaHOBUTE COOTHOILICHHE MEXIY KOHIEHTPALUIMU HOHA

HCO; u yronsnoii kucinotsl H,CO3z mpu pH =4, t = 25 °C.

45. VYcraHOBUTE COOTHOILIEHHWE MEXAY KOHIIEHTpaIUsIMU
CO; u HCO; ipu pH = 9,0 u Temnepatype 25 °C.

46. Onpenenute konuentparmio CO2 B Bosge npu pH = 12,0
u koHneHnTparmu HCO,; = 2 Mr-uon/m.

47. SIBnsercs Bona CTaOMILHOM WM arpeCCUBHOM, €CIIH B PE3YiTh-
TaTe aHaJM3a YCTaHOBJIEHO, YTO B HEW COAEPIKUTCA Ca?* = 100 mr/x,

COZ =56 mr/n, HCO; = 183 mr/n.
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48. AHaM30M yCTAHOBJIEHO, YTO HUCCIEAyeMast BOAA COJEPIKUT
cBobonnoit CO, 75 mr/n, cesazannoit HCO; 7,0 mr-sks/n. Cuenatb

3aKIJII0UYEHUE O CTAOUIILHOCTH BOJIBI.

49. Copepxanne ruApOKapOOHATOB B MCXOJHON BOJIE COCTaB-
asiet 250 mr/n. Ilocne koHTakTa mpoObI BOJBI C MPaMOpPOM MIEN0Y-
HOCTh BoAbl cTana 4,0 mr-sks/i1. CaenaiiTe 3aKJIIOYCHUE O CTAOMIIb-
HOCTHU BOJIBI.

50. Ananmu3oMm BOABI HaWAEHO, YTO MIENOYHOCTH €€ paBHA
5,7 mr-sre/n. PaBHOBecHOE cojiep:kaHue THAPOKapOOHATOB PaBHO
250 mr/n. OnpenenuTh MoKa3areiab CTa0UIBHOCTH.

51. Ycranosneno, uto B Boje npu t = 18 °C u pH = 7 conep-
xures 40 mr/n nona Ca®’. OGwee coneconepxanne 420 Mr/i, wie-
JIOYHOCTB BOABI — 3 Mr-3KB/J1. PaccunTarh HHIEKC CTAOUIBLHOCTH.

52. Coneprkanue eHONa B CTOUYHBIX BOJAX COCTaBisAeT 15 /7.
Koaddunment pacnpesnenenus Mexay BOJAONH U HECMEIINBAIOIIUMU-
cs ¢ Hell pactBoputensiMu paBeH 0,1. DkctparupoBanue 4 M° BOJIBI
MIPOU3BOJUTCS PACTBOPUTENIEM, IPUMEHSEMBIM ISl TOTO B KOJIHYE-
ctBe 10 % ot 00béMa Boapl. OnpeaeuTh KOHIEHTPAIUIO (eHoia B
BOJIE TTOCIIE TPEX MOCIEI0BATENBHBIX IKCTPAKIIUI.

53. Hamucatrp ypaBHEHHE peakIii THAPOIH3a KOAryJsHTOB
Al»(SO,); u FeCls B mpucyrctBum ruapokapoonara Kanbius. CKoTb-
ko Mr-3kB cojepxkurcs B 212 mr NayCOs, 120 mr CaSQy4, 56 wmr
Aly(S04)3?

54. AHamM30M YCTaHOBJIEHO, YTO B PEUHOM BONE CONEpIKaTcs
CIIEyIOIIe WOHBI B MI/I: Na'= 73,6: Mgz+: 14,7, SOi_Z 21,9;
Cl = 231,0; SiO §‘ = 59,0; NO; = 1,054. Hackoiabko TOYHO

MPOBEIEH aHATU3 BOBI?

55. Peunast Boga COEP>KUT B MI/JI: Ca®t = 87,9; Mg2+ = 18,6;
HCO; = 274,0; SOf,_ = 107,5; CI" = 19,5 Siog_ = 13,5. Tlo
JIAHHBIM aHANM3a ONpENeNuTh cofepkanue nona K u kapGoHatHyo
HKECTKOCTH BOJIbI (MI-3KB/J).
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56. CpaBHUTH KaueCTBO BOJIBI JIBYX MCTOUYHHUKOB IO MPUBEAEHHBIM
TAHHBIM.

IToxa3aTenn Uctounuxk 1 HcTounuk
2
IInoTHEIH 0camgoK, MI/I 1230 700
- KoHIiieHTpanys MOHOB, MI/J
Na* 480 19
126
Ca* 2
24 63
M92+
HCO, 183 305
SOr 346 142
Ccl 330 180
Fe? 44 0,3
F’ 1,9 013
JKecTroCTh 00IIIas, MI-3KB/JT 3,76 12,8
Konu-uanexc 0 2500

57. Jlatb monsTHE OKHCIsieMocTH Bojbl. Yem otmmuaercst XIIK ot
BIIK? Kax onpenensiercs XITK?

58. Onpenemuts OKUCISEMOCTh BOJIBI, €CITU TIPH OMpeeTICHHN
okucisieMocT Ha TutpoBanue 100 mur Boasl m3pacxomoBaHo 4,2 Mi
0,01 H KMnO;.

59. Ilpu onpenenennu okucnsieMocTu m3pacxonosano 6 mu 0,1 H
KMnO,, Ha THTpoBanme 150 M Bomel. OmNpeAeiwTh OKUCIAEMOCTH
BO/IBL.

60. Peunast Boma comepxut mr/r: Ca’t = 47,0; Mg?* = 10,3;
Na" = 25,1; HCO; = 158,7; SO2 =52,7; CI- =21,0; SiOZ" = 18,6.
TouHO 11 POBENEH aHAIN3 BOBI?
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3. TEOPETUYECKHE OCHOBbBI TPOHECCOB OYUCTKHA
IMPUPOJHBIX 1 CTOYHBIX BO/J{

3.1. Conep:xaHue TeMbl

1. Mexanuueckue memoowi. Paznenenue mpumecein Boasl 0e3
CTPYKTYPHO-XMMHYECKUX U3MEHEHMN npumeceil. IIpoueccer ce-
JUMCHTAIIMHU, OCBETJICHHUS BO B3BCIICHHOM clioe, (uorarus, as-
pUpOBaHHUE.

2. Qusuueckue memoosl. Bo3nelicTBUe Ha BOIHYIO CHUCTEMY
BHEITHUX (PU3UYECKHUX CHJI (IaBJICHHMS, TEIIOBOTO BO3ICUCTBUS) UITH
BHYTPCHHUX MOBEPXHOCTHBIX MEKMOJICKYJIIPHBIX CHJI, TPUBOISIINX
K yJAJIEHUIO IpUMecel 0e3 CTPYKTYpPHO-XMMMUYECKHUX HW3MEHEHHUU B
cucreme. [Iporeccsl 00paTHOrO 0CMOCa, KOATYJISIIIAU, aACOPOIMH Ha
MOHUTAX, JUCTHILISLIMH.

3. Qusuko-xumuyeckue memoosi. Bo3nelicTBrue Ha BOJHYIO CH-
CTEMy BHEINHUX (U3MUECKUX CHJIOBBIX TIOJNECH (aKyCTHYECKOTO,
AJNIEKTPUYECKOT0,  TEIUIOBOTO) C  HM3MECHEHHUEM  CTPYKTYPHO-
XUMHUYECKHX CBOWCTB B cUCTeMe. [IpoIiecchl JIeKTpoananmi3a, dJIeK-
TPOKOATYJISINH, 00TydeHUsl, TUCTUILIALINY.

4. Xumuuecxkue memoowi. BoznelictBue 00beMHBIX CUJI HOHHO-
T'O WJIM HOHHO-MOJIEKYJISIPHOTO B3aMMOJICHCTBHUS HA IPUMECH, BBI3BI-
BalOIHE CTPYKTYPHO-XMMHUYECKAE W3MEHEHUS B BOJHOHN CHCTEME.
[Tporieccyl MOHHOTO OOMEHa, 00e33apakWBaHUS, DKCTPAKIIUU, OCa-
KJICHHSI, OKUCIICHUS, HEUTpaIu3aIiy, yIajJeHHe COJIel KECTKOCTH,
koarymsiuu. KoppekTupoBaHHe B BOJE COJEp)KaHUS >Keie3a, Map-
rafIa, KpEMHUEBOM KUCIIOTHI U TOpa.

5. Buoxumuueckue (buonocuueckue) memoowvl. Bo3nericteue Ha
MpPUMECH OHWOJIOTUYECKMX areHTOB, BBI3BIBAIOIINX CTPYKTYPHO-
XUMHUYECKHE WM3MEeHEeHUs B cucteme. [Iporecchl o0e33apakxuBaHUs
BOJBI (XJIOPHUPOBAHUEM, THIIOXJIOPUTAMH, COJIIMU TSDKEIBIX MeETall-
JIOB, 030HUPOBAHUEM).
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3.1. Buawsl CPC

1. [ToaroToBKa K 1aOOpaTOPHBIM pabOTaM.
2. lnmuBuayansHOE 33/1aHuUE.

3.2. Tlpumepbl pemieHus 3a1a4

IIpumep 1. OOmas keCTKOCTh BOJBI paBHA 6 MTI-3KB/JI, a CO-
nepkanne MarHus B Hei 18,24 mr/m. Ompenenurte KalbIUEBYIO
KECTKOCTb BOJIBI.

Pewenue

OO0mmas KecTKOCTh BOJABI paBHA CYMMAapHOMY COJEP>KaHUIO
nonoB Ca’"u M@’ "B 0lHOM JTUTpE BOMIBI

Kogn =K _ ., +XK

Caz+ M 2+

rie Koy — 00IIIast )KeCTKOCTh BOJIbI, MMOJTb-3KB/JT; K g2 — Kanbliye-

Basg JKCCTKOCTb, ITOKa3bIBarOIass COACPKAHUEC HOHOB Ca2+B OJJHOM

JIUTPEC BOAbLI, MMOJIb- BKB/J'I >KM 2. — Mar"HueBasl XCCTKOCTb, ITOKAa3bI-

Baromas coiepskanue HoHoB M @™ B OHOM JUTpe BOJBI, MMOIb-KB/JI.
Otcrona
Koo =Ko — )I(Mgz
[TepeBoMM KOJIMUYECTBO MArHHs U3 MI/JI B MMOJb-3KB/JI, €CIIH

MOJIApHAA MacCa 3KBUBAJICHTA MarHusgd COCTaBJISICT

M, Mgy =2 2432 1516
B 2

rae Ar — OTHOCHUTEIIbHAS aTOMHAs Macca; B — BaJlleHTHOCT®D.
18,24
Mo 1216

Torma kanbIeBast )KECTKOCTL COCTABISAET:
XK ,. =6-15=45 MMOIB-2KB/I.

Ca

=15 MMOaB-3KB/II.
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Ipumep 2. Berunciuts konmuectBo 70%-i TEXHUUECKOW U3-
Bectd U komuuectBo coabl (Na,COsz - 10H,0), Heobxomumoe st
YMSIUCHHS 5 M° BOJIBbI, 06IIast XKECTKOCTh KOTOPOH paBHA 5 Mr-3KB/1I,
KapOOHaTHas cocTaBisIeT 3 Mr-3KB/II, coxepkanue cBobogHoi CO;
paBHo 110 mr/i1, a HOHOB Mg2+ — 2 MI-3KB/J1.

Pewenue

Juist onipeniesieHust 1036l U3BECTH UCIIOIb3yeM (GOPMYITY

Hewo = Ma([}KK]"" [M gz+]+ [%} +0.9),

rae c.o — 1032 XUMUYECKH YUCTOM M3BecTH, Mr/i; XK, — kapOoHat-
Hasi >KECTKOCThb, MI-3KB/II; Mg2+ — CcoJep)KaHWEe HWOHOB MarHwus,
Mmr-3kB/11; CO, — copepxkaHue CBOOOJHOHN YIIIEKUCIIOTHI, MI/i;, 22 —
MouisipHast Macca skBuBajieHTa COy2; M, — MoJisipHasi Macca dKBHBa-
nenrta, M, (CaO) = 28 r-3xB/m1.

Jlns onpenenenus 1036l COJbI MPUMEHUM (POPMYITy

I[CO,H])I = M3 ([>KHK] + 1) 1

1€ Heony — 1032 XUMHUYECKH YUCTOU coabl, MT/IT; XKy — HeKapOoHaT-
Has JKECTKOCThb, MI-3KB/J1; M, — MOJspHas Macca SKBHUBAJICHTA;
M,(Na,COg3 - 10H,0) = 143 r-sk8/m.
PaccuntbiBaeM HeKapOOHATHYIO KECTKOCTH:
X, =K, — K, =5-3=2 mr-oks/.
PaccunteiBaeM 10361 XUMHYECKH YHCTOM M3BECTH M COJMIBI.

Heo =28(3+2+ % +0,5) =294 wmr/m;

Moo =143(2+1) =429 mr/m.
PaccunThIBaEM MacCy 3TUX PEAareHTOB IS YMATYEHHs 5 M

(5000 1) BOSBI:
Mc,o = 294-5000 =1470000 mr/n = 1470 r/n = 1,47 kr/m;

m__ =429-5000 = 2145000 mr/m = 2145 r/n = 2,145 kr/n.

COJIBI
PaccunthiBaeM Maccy TEXHHUYECKON W3BECTH, YUYHTHIBAs, UTO
oHa conepxxut 70 % u3BecTH:
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Meyo = % = 2100 /7.

IIpumep 3. Bonga ¢ kapOOHATHON KECTKOCTHIO 5 MMOJIb-3KB/JT
nonasepraercss Na-karnonupoBanuto. OnpenennTs KOHLEHTPALUIO
ruipokapOOHaTa HaTpUs B YMSITUEHHOU BOJE.

Pewenue

I'mapokap6onat Hatpus (NaHCO3) B ymMsrueHHo# Boje MOsIB-
JasieTcss mpu B3auMoneicTBuM Na-KaTHOHUTA € THAPOKapOOHATOM
kanpius (Ca(HCO3),) u maraus (Mg(HCOs),), cymmapHast KOHICH-
Tpalusi KOTOPBIX B MMOJIb-3KB/JI COCTABIIIET KapOOHATHYIO JKECT-
KOCTb BO/IBI:

2RNa + Ca(HCO,), «» R,Ca + 2NaHCO;;

2RNa+ Mg(HCO;,), <> R,Mg+2NaHCQO,.
CoracHo 3aKOHY 3KBUBAJICHTOB,
Nyarco, = Nearco,), T MvgHeo,), »

rac nNaHCO — KOJIHMYCCTBO l"PII[pOKap6OHaTa HaTpusA, MMOJIb-3KB;
3

nCa(HCO3)2 — KOJMYECTBO THUIpOKapOOHATa KajblUs, MMOJIb-IKB;

Nyigco,), — KOTMIECTBO THAPOKApOOHATA MAaTHHsI, MMOJIb-IKB.

B pacuere Ha oiMH JIUTP BOJBI 3TO 3HAYMT:
Manco, = Kps =O MMOIIB-IKB/IL.

Kap

IIpumep 4. KatnoHuTOBBIM QuiIbTp 00bEMOM 25 51 yMsTYuiI
5M° BOJBI C OOIIEH »KECTKOCThIO 3 MMOJIL-IKB/1. Paccunraiite 00-
MEHHYIO éMKOCTh KaTHOHUTA.

Pewienue

OCHOBHOM TEXHOJOTMYECKON XapaKTEpUCTUKOW HOHUTOB SIB-
nsercst ux obmenHas €mkocTh (OE), xoTopas 3KCHepuMEHTaIbHO
OTIPEIEeTISIETCSI KOJIMYECTBOM MOHOB, M3BJICUCHHBIX M3 BOJBI 1 TP BO3-
JYIIHO-CYXOT'O MOHUTA.
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PaccuuThiBatoT 00MeHHYIO0 EMKOCTD 110 (hopMmyJie
OF = XK g, -V -1000
1)
Vl
rae Kogy — 00IIas )KECTKOCTh BOJIBI, MMOJIb-3KB/JI; V — KOJIMYECTBO
pPO(UIBTPOBAHHON BOJIBI JIO MOSBICHHUS HOHOB KaJbIMS B (QUIBTPA-
te (mo 0,05 MMonb-3kB/11), 11; Vi — 00béM KaTnonuTa, Mi1; 1000 — ko-
3¢ pUIHEHT mepecyeTa OT MMOJICH B MOJIM M OT MUJUIMJIUTPOB B KY-
o6ometpsl; OE — oOMeHHast EMKOCTb, MOJIb-3KB/M".

= M =600 MOIB-IKB/M".
25000
IIpumep 5. Ha H-katnoHUTHBIX punpTpax ymsryaercs: Boja,
uMmeronlas  creayrommii - coctaB:  AKps = 2 MMOIB-3KB/I,
Cl~ =3,2 mr-sks/s1, SO = 1,1 Mr-sks/i1. OnpeneTuTh YUCI0 B MI/II
00pa3yrommxcs BEMIECTB B (PrutbTpare.
Pewienue

IIpn H-kaTHOHMPOBAHMM KECTKOM BOJBI IMPOTEKAIOT CIEHAYIO-

LIME PeaKLUu:
2RH +Me(HCOQ,), » R,Me+H,CO, <% ;
2RH + MeCl, - R,Me+ 2HCI,
2RH +MeSO, -» R,Me+H,SO,.
CornacHo 3aKOHY PKBUBAJIEHTOB, KOJMYECTBO BBIIEICHHON YIIIEKHUC-
JIOThI SKBUBAJIEHTHO KOJIMYECTBY I'MIPOKapOOHATOB B BOJIE!
Neo, = Mueico,), = Kiaps = 2 MMOJIB-3KB/IL.
Tak kak  Nyepco,), = Neagico,), T Mugco,), » KOTHIECTBO KUCIOT CO-
CTaBJISIET:
Nie) =N =3,2 MI-3KB/I;

n =N

H,s0, so- =11 mr-sks/m.
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PaccuntriBaem MOJIAPHBIE MAaCChbl SKBUBAJICHTA BBIACTIUBIINUXCA
BCIIICCTB.
M 44

M. CO, =— 7= — = 22T — BKB/MOJIb;
MaHC|:¥:%T5—365r 9KB/MOJIb;
M, H,SO, _M_%

= ? =491 — 3KB/MOJIb.

Tak KaK Mr-sKBUBaJCHTHI 3THX BEIIECTB PaBHBI COOTBETCTBY-
IOIIEMY KOJMYECTBY MI, PACCUMTHIBAEM MAacCy BBIICIUBILIUXCS Be-
IIECTB.

Meo, =Neo, - Mo, =2-22 =44 mr/m;
mHC| = r]HCI : MgHCl = 3’2 : 36!5 = 116,8 MF/H;
mHZSOA = nHZSOA ) M3H2504 = 1’1 49 = 53;9 MI/I.

Mpumep 6. Kakoe kommdecTBo Xi1opa comepkutcst B 100 m°
BOJIBI, €CJIM JUISA €r0 yJAJIICHHS MOTPEeOOBAIOCH 2 MI/JI CEPHUCTOTO
raza?

Pewenue

3anuchIBacM PEaKIMI0 HeUTPaTU3aluK XJI0pa CEPHUCTHIM T'a30M:

Cl, +S0O, +2H,0 — 2HCI+H,SO,, .

PaccuuTbiBaeM KOJIMYECTBO CEPHUCTOIO rasa, MOIIEAIIEro Ha
ynanenue xyopa u3 100 M i 10° I BOMbI, HCXOMS 13 YCIIOBUS, YTO
Ha 1 11 TpebyeTcs 2 Mr uinu 2510°°r CEpHHUCTOrO rasa (MoJspHas Mac-
ca Mg, =64r/™ons ):

~mV _ 2.10°-10°
M 64
CornacHo ypaBHeHuto peakuuu ¢ 1 momem SO, B3aumozewcTByeT

1 moss Cl,, mosTomy
nCl, =nSO, = 3125 monb .

=3125 mouns .
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3.3. TecThl 1JIAA CAMOKOHTPOJISI

1. Kakumu nosamu O6YCJ'IOBJ'IeHa IIOCTOsHHAS )KECTKOCTh BOI[BI?
a) CI", SOZ°; 6)CO>", HCO;;  B)NO;.

2. Kakast ®ecTKOCTb BOJIbI YCTPAHSCTCS KUIISTYCHUEM B TeUe-
Hue | yaca mpu atMoc(epHOM JaBICHUH?
a) MOCTOSIHHAS; 0) oOmas, B) BPEMEHHaA.

3. K kakomy KilacCy OTHOCHUTCS BOJA, €CJIH €€ 00Ias )KecT-
KOCTh paBHa 5 MMOJIb-3KB/J1?

a) MATKas; B) CpPEIHEH KECTKOCTH;

0) TOBOJIBHO KECTKAS; T') J)KeCTKasl.

4. ITo 'OCT myist X0351MCTBEHHO-IIUTHEBLIX LEJIEN KECTKOCTD
BOJIBI HE JIOJDKHA TIPEBHIIIATh

a) 6 MMOJIb-3KB/1I, B) 7 MMOJIb-3KB/II;

0) 8 MMOJIb-2KB/IT; r) 6,5 MMOJIB-3KB/II.

5. Uepes kakue COEMHEHUsl YCTPAHSIOTCA TUAPOKApOOHATHI
KaJIbIMs U MarHus?

a) CaCO3, MgCQOg; B) Ca(OH),, Mg(OH)s.

0) CaCO3, Mg(OH);

6. Kakoii U3 peareHTHBIX METOJOB MPUMEHSIOT IJi1 yCTpaHe-
HUS KapOOHATHOW >KECTKOCTH W OJHOBPEMECHHO JIJISI YMEHBIICHHUS
HIETIOYHOCTH?

a) kunsdeHue; 0) u3BecTkoBaHue;  B) BBemeHue NaOH.

7. Kakoli M3 peareHTHBIX METOJOB JIaeT HAMMEHBLIYIO OCTa-
TOYHYIO KECTKOCTh

a) U3BECTKOBAHMUE; B) pocdarHsbIii.

0) M3BECTKOBO-COIOBBI;
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8. UmmdupoBaHue — 3T0 mepeBo/I
a) KapOOHATHOM KECTKOCTH B HEKApOOHATHYIO JKECTKOCTb;
0) HeKapOOHATHOM KECTKOCTH B KapOOHATHYIO KECTKOCTb.

9. AMuHOrpyImmna — 3T0 OCHOBHAs HOHOT'CHHAs IPyIIIa:
a) KaTUOHUTA; 0) aHMOHHTA.

10. B pacTBOpax ¢ Majoil KOHIEHTpaLUE JTydiie 0OMEHHBAIOTCS
a) OJTHOBAJICHTHBIC HOHHI, 0) MHOTOBAJICHTHBIC HOHBI.

11. C yBenuuenuem pH oOMeHHast eMKOCTh YBETTHUUBAETCS ISt
a) KaTUOHOB, 0) aHMOHOB.

12. B xakoMm ciy4ae yBeITU4nBaeTCsI KUCIOTHOCTh BOJBI TIPU
a) Na-xkatnonupoBaHuy, B) NH4-kaTnoHHpOBaHUH.
0) H-xaTnonupoBanuu;

3.5. KoHTpoJIbHBIE BONPOCHI H 3aTaHUS

61. Kakoii metox siBisercst Haubosiee pacpoCcTpaHEHHBIM IPU
ylaJeHUH W3 BOJbl PAaCTBOPEHHBIX INpUMeced (KaTHOHOB U aHHO-
HOB)? 3HaueHWe MPOU3BEACHUS PACTBOPUMOCTH IPU BBIOOPE COOT-
BETCTBYIOILIETO OCAIUTENSL.

62. Kakoif MeToJl yMSAr4eHus: BOJbI Ha3bIBAIOT TEPMUUYECKUM?
Kaxue xumuueckue peakuu IpoTeKaroT MPH YMATYEHUH BOABI ATUM
METOJOM?

63. Kak oCymiecTBISIOT YMSATYEHHE BOJBI METOIOM OCaXKJIe-
Husa? Kakue peareHTsl ucnons3yroT? Kakue peakumm mnpoTekaror?
KakoB s ekt ymsruenus?

64. Kaxkoii mpouecc cieayeT NpoBOIUTH A YMATYEHUS BOJBI:
KaTHOHHMpOBaHus win aspupoBanus’? Ilouemy? CocraBbTe ypaBHE-
HUS PEAKIUM, TPOTEKAOINX PU YMITYEHUH BOJbI METOJIOM MOHHO-
ro oOMeHa.
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65. Onucarh XMMHYECKHE METObI OUUCTKU CTOYHBIX BO/I.

66. BoIlpasuTh XUMUYECKHUMH YPAaBHEHUSMHU IPOIECCHI, JIEXKa-
M€ B OCHOBE 00€3KeIe3MBaHuUs BOIBI METOJIOM YIIPOIIEHHOM a’pa-
nuu. B kakoMm cimyyae 3TOT MeTo ucnoibiyercs? KakoBo ocraTou-
HOE COJiep KaHue xene3a?

67. C xakoil 1enbpl0 MpUMEHsieTcs ae3oiopanus Boabl? Oxa-
PaKTEPU3YHUTE U3BECTHBIE TPUEMBI JE30I0PALUH.

68. I[lepeuncnuth METOABI, MPUMEHSIEMBIC JIs 00€33aparku-
BaHUs BOJBI M IaTh UM KPaTKYIO CPABHUTEIBHYIO XapaKTEPUCTHUKY.

69. Kak Benmmunua pH Bimsier Ha mporiece 00e33apakKruBaHmUs
METOJIOM XJIOPUPOBAHUS?

70. Yto Ha3bIBaeTCSl aKTUBHBIM XJIOPOM, KaK OH OMpeJeisaeTcs
B XJIOpCOJIEpKAIIeM peareHTe?

71. Yto Ha3bIBaeTCsl ONTUMAIBHOM 0301 XJIOpa, KaK OH Ompe-
JeNnsieTcs, OT Yero 3aBUCHUT?

72. YTO MOHUMAIOT IMOJ BBIPAKEHHEM «OCTATOYHBIA XJIOP»?
KakoBa BenmuunHa «octaToyHoro xjopa» mo 'OCT?

73. B kakux cimyyasix NMPUMEHSETCS] XJIOPHUPOBaHHE C aMMOHH-
3aruei? B uém cymHocTh 3Toro nporecca?

74. TlpuBectu rpaduku XJIOPOEMKOCTH BOJABI MPH OTCYTCTBUU
Y HAJIMYUH B HEM aMMOHMIHBIX coJied. J[aTh UM 00BbsICHEHHE.

75. OxapakTepru30BaTh METO/IbI JEXJIOPUPOBAHNUS BOJIBI.

76. Ha 4uéMm ocHOBaHO OakTepuinaHoe neictBue o3oHa? Ilpe-
MMYIIECTBA O30HUPOBAHMS IO CPABHEHHIO C XJIOPUPOBAHUEM.

77. Ilatb KpaTKylr0 XapaKTEpUCTHUKY OBITOBBIX WU IPOU3BO/I-
CTBEHHBIX CTOYHBIX BOJI.

78. B 4eM cOCTONT CaHUTApHO-XUMHUYECKUI aHATNU3 CTOYHBIX BOJ?

79. Uto Ha3bpIBaeTCAd OTHOCUTENBHON CTaOMIBHOCTHIO CTOYHBIX
BoJ, BIIK crounsix Bog? Kak onu onpenensitorcs?

80. Ompenenuts BIIK momHoe B OBITOBOM CTOUHOW BOJE, €CIH
HopMma BopooTBeneHus: cocrasisieT 300 i1, a BIIK momHoe — 45 1 Ha
1 gen. B CyTKH.

81. CymHOCTh NECTPYKTUBHBIX METOJOB OYHMCTKH MPOHU3BO/I-
CTBEHHBIX CTOYHBIX BOJI.
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82. CymHOCTh pereHepaTUBHBIX METOJIOB OYHCTKH MPOU3BOJ-
CTBEHHBIX CTOYHBIX BOJI.

83. JlaiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY METOJIOB Yaa-
JICHUS U3 BOJIbI METIKOAUCIIEPCHBIX IIPUMECEH.

84. B uém cyTb peareHTHOro KoarynaupoBanus? [lo kakum aBym
HAMPABJICHUSAM MPOTEKACT HEUTpAIHM3aIMs SJICKTPUUICCKUX 3apsIoB
CyCIEH3UI U KOJJIOWAHBIX YaCTHII ITPU BBEACHUHU B BOJy KoarysasHTa?

85. Uro Ha3pIBaeTCs ONTUMAIIBHOM JJ030M KOAryJsiHTa, OTYEro
OHA 3aBUCHT U KaK OIpeensiercs?

86. Kak Bnmsier BenmmumHa pH Ha mporecc KoarynupoBaHHUs
cynbdarom amomunus? Kak ycrpansiercss H30bITOYHAS KUCIOTHOCTD?

87. Omucarp (PU3UKO-XMMUYECKHE METOIBl OYUCTKH IIPOU3-
BOJICTBEHHBIX CTOYHBIX BO/I.

88. Obmas xEcTKOCTh BOABI paBHAa 6 Mr-3kB/i. ComepikaHue
nonos Ca?t = 150 MI/11, Mg2+ = 28 mr/a. TouHo 71U cheilaH a”HaIn3
BOJIBI?

87. Uemy paBHa BpeMeHHas )KECTKOCTh BOJbL, B 1 11 KOTOpOIi
conepxurtcs 0,146 r runpokapboHaTa KaJibIus?

90. B 1 i Bombl comeputTcs 38 MI-HMOHOB Mg2+ u 108 mr-
ronos Ca®*. Berauciutsb 001I1yT0 KECTKOCTH BOJIBI.

91. Omnpenenuts 103y 70%-ro CaO B Mr/n, HEOOXOIUMYIO JUIS
o0pabotku 100 M° BOJIBI CO CJICIYIOIUMH TTOKA3aTEJISIMU: O0IIIast XKeCT-
KOCTh paBHa 6,0 MIr-3KB/JI; MOCTOSIHHASA KECTKOCTH — 1,5 Mr-3KB/IT; CBO-
6omHass CO2 = 4 Mr-sks/n; M30BITOK M3BECTH NMPUHUMAETCS PaBHBIM
0,5 Mr-skB/m1.

92. Boruucouth konmuuectBo 60%-it comsr (Na,CO3; - 10H,0),
HEOOXOIMMOI [Tl yMSrYeHHs 1 M BOZBI CO CIIEIYIOIMMY IAHHBIMH:
o0mias XECTKOCTh BOABI — 7,5 MI-dKB/J, KECTKOCTh KapOOHaTHasi —
5,0 mr-akB/71, conepxanue cBo6ogHONH CO, — 10 Mr-3KB/I.

93, PaccumraTh m03y M3BECTH ISl YMSTUEHHS BOJBI, COIEP-
xameii: HCO3 = 4,2 Mr-sks/I; Mgz+ =1,4 mr-sxs/m; CO, =18 mr/m.

94. AHamM30M yCTaHOBJICHO: B BOJIC COJCPIKUTCS 15 Mr-sKB/I
cBoboauoit CO,, obmiast KECTKOCTh BOJBI 5,8 MIr-3KB/JI, IOCTOSHHAS
1,5 mr-skB/1, conaepikaHue MOHA Mg2+ coctaBigeTr 35 mr/ia. Kakoe
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komumdecTBO 60%-i1 CaO HeoOxomumo st ymsiraerus 1000 M® BO-
1617 J103y KoarynasHTa NpUHATH paBHOU 12 Mr/m.

95. Ha tutpoBanue 10 mi Boasl uzpacxomosano 5,6 mu 0,1 H
pactBopa TpmwioHa b. KakoBa o0riast ;k€CTKOCTh BOJIbI?

96. KakoBa o0miast EMKOCTh KaTHOHMTA, ecid 1 M° ero yMmsirda-
er 0,5 M° BOJIBI C TIEPBOHAYAIBHOM KECTKOCTBIO 6,5 MI-9KB/11?

97. O6mennas emkocTh cynbdoyrias 400 r-askB/mM. CKOJBKO
MOHOB Mg2+ (B 1) moryomaer 1 xr karnoHuTa?

98. O6menHast emMKocTh Titaykonuta 150 r-5kB/M°. CKOJIBKO
MOHOB Kanplus (B r) noryomaet 10 1 katnonura?

99. O6mennas émkocth cyibdoyrus 500 r-okB/M°. Kakoe Ko-
JIMYECTBO BOIBI B M° MOKET yMsarauth 1 M° ero, ecin oGmast xKEcT-
KOCTb BOJIbI paBHA 7,2 MIr-3KB/n?

100 Ompenenuth, CKOIBKO JIMTPOB BOABI MOXKET YMSTYUTH Ka-
THOHHBIH GUILTP 00BEMOM 2000 cM® ¢ OOMEHHOI BMECTUMOCTBIO
450 r-ske/M>, ecin coJiepKaHue HOHa Ca* B Bome cocraBisier
70 mr/m, a Mg2+ — 30 Mr/n?

101 Omnpenenuts pacxoi COJM Ha OJHY PEreHEPAIUIO0 KaTHO-
HUTA, €CJIM BBICOTA CJIOS KaTMOHHWTA 2,2 M, oOMeHHasi €MKOCTh €ro
290 r-3kB/M°, ynenbHbIN pacxop conu 200 r/r-3kB, quamerp GuabTpa
paBeH 2,5 M.

102. Bona ¢ o0rmieii KECTKOCTBIO 5,5 MI-3KB/I U HMOCTOSIHHOM
xE€cTkocThio 2,0 Mr-ske/nm  monsepraercss Na-kaTHOHUPOBAHUIO.
Onpenenuth KOHLEHTpaAlLMI0 THApokapOoHaTta HaTpus (Mr/a) B
YMATYEHHOU BOJIE.

103. Ha perenepanuio KaTHOHHUTOBOTO (pHUIBTpa TUAMETPOM
2,0 M ¢ BbICOTO# 3,5 M GObuTO H3pacxomoBano 530 kr NaCl. Ckomnbko
KT U3 9TOTO KOJMYECTBA Oy/IET UCTIOIH30BAHO U CKOJIBKO OyIeT yzia-
7eHo u3 GuIbTpa BOJAOH, eclii OOMEHHas €MKOCTh KaTHMOHUTa CO-
craBsier 250 T-9KkB/ M>?

104. Kakoe KoIu4ecTBO CEpPHOWM KUCIOTHI TPeOYyeTCs A UMII-
¢bupupoBanus 1 M BOJIBI, KapOoHaTHas >KECTKOCTh KOTOpPOM paBHa
5,2 mr-3kB/1. Cxonbko cBoboanoi CO;, pu STOM BbIIEISETCS?
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4. MUKPOBHOJIOI'UA ITIPUPOJHBIX U CTOYHbBIX BOJ

4.1. Conep:xaHue TeMbl

1. Obwas mukpobuonozus. CucreMaTuka MHUKPOOPTaHH3MOB.
Crpoenue 6akTepraibHON KieTkH. Mopdosorust 6akrepuid. JIBmxe-
Hue Oaktepuil. PazmHoxenue Oakrepuil. [lutanue Oaxrepuii. Dep-
MEHTBl. XUMUYECKU cocTaB Oakrtepwii. Jprxanue OakTepuii. Yua-
CTHE MUKPOOOB B KPYrOBOPOTE BEILIECTB B pUpojae. BiusHue BHem-
HUX YCIOBHIl Ha pa3BUTHE MHUKpPOOPTaHW3MOB. PacmpoctpaneHue
MHUKpPOOOB B IPUPOJIE.

2. Canumapnas mukpoobuonoeus. CoctaB M moKa3zaTelnu Kade-
CTBa IIPUPOJHBIX BOJ. I TaBHBIE MOHBI IPUPOJHOM BOJBI. PacTBOpEH-
Hble ra3bl. buoreHHele W opranudeckue BemiecTBa. CaHUTapHO-
XUMUYECKHM aHajau3 npumeced cTouHblX BoA. [lokasarenu kadecTtBa
cTtouHblx BojA. OlleHKa KadyecTBa BOJBI MO JaHHBIM CaHUTAPHO-
XUMHUYECKOro aHayin3a. HauKaTopHas poib KMIIEYHON NaJO0YKH.

3. 3aepasnenue u camoouuuenue 6000émos. Pacnpocrpanenue
MUKpOOOB B IpHpoje. I'pynnupoBka BOAOEMOB 0 3KOJIOTHUYECKUM
npusHakaM. [lonstue o canpobHocTu. OleHKa KauecTBa BOJIbI B BO-
JIOEME WJIM COOPYKEHUU OHOJIOTMYECKOM OUYMCTKU MO UHIUKATOP-
HBIM MHKpoopranusmam. [Iponeccsl camoounmieHuss Bogoémos. Oc-
HOBHBIE IIPUEMBI TEXHUYECKOI'O BO3JIEHCTBUS HAa MHUKPOOHOE Hace-
JIEHUE BOBI.

4. Ouucmka CMOYHLIX 600 C NOMOWBIO MUKPOOP2AHUIMOS.
AdpoOHBIE MPOIIECCHl OUUCTKH CTOYHBIX BOJ. AIPOTEHK, OMO(HIb-
TPBI, OYUCTUTEIbHBIEC MPYABI. [[0UBEHHBIE METOIBI OUYMCTKH CTOYHBIX
BoJI. CpaBHHTENbHAs XapaKTepPUCTUKA 3(P(PEKTUBHOCTH Pa3IUUYHbBIX
a’pOOHBIX METOAOB OYMCTKH CTOYHBIX BOJ. AHa3pOOHBIE MPOIIECCHI
OUYUCTKH CTOYHBIX BOJ. OUNCTHBIE COOPYX EHUS. MeTaHTeHK. J[ByXb-
SAPYCHBIM OTCTOMHUK. Y CIOBHSI cOpOCa CTOUYHBIX BOJI B BOJIOEM.
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4.2. Buasl CPC

1. [oaroroBka K KOJJIOKBUYMY.
2. lnmuBuayansHOE 33/1aHuUE.

4.3. Ilpumepsl pelieHus 3aaa4

Ipumep 1. AkTuBHBIN XJ10p B KosimdecTBe 0,1 Mr yHUUYTOXKaET
6000 Oakrepmii KHIIEYHOW Majgo4kd B 1 11 BoAwl yepe3 4 daca.
Ckonbko moTpedyeTcst akTUBHOrO xJyiopa ais yHuuToxeHus 9000
OaxTepuii B 1 11 BOJIbI 3a TO K€ BpeMsi?

Pewienue

Jlns onpeneneHuss HE0OOXOUMOTO KOJIMYECTBA AKTUBHOT'O XJIO-
pa COCTaBJIIEM MTPOIIOPIIHIO:

eciu 0,1 Mr akTuBHOTO XJI0pa yHHUYTOXAaeT 6000 GakTepuii,

Torjga X Mr akTUBHOTO xyiopa yHruToxkaeT 9000 6akTepuid.

Orcrona
J 09000 g5,
6000

IIpumep 2. B 1 rp Boas! conepxkutca 20000 MUKpOOHBIX Kile-
TOK, U3 HUX 45 % xokkoB, 30 % mieceneit u 25 % apoxokeir. CKoIb-
KO KOKKOB, IUIECEHEHN U IPOAOKEH HaXOauTcs B 1 rp BoabI?

Pewenue

[To ycnosuro 3agaun 20000 MUKPOOHBIX KIETOK, COAEPIKAIIUX-
cs B 1 rp Bombl, coctarisier 100 %.

Toraa KOIMYECTBO KOKKOB COCTaBIISIET:

20000 — 100 %,
X—45 %,

X = M =9000 MHKpPOOHBIX KJIETOK;

100
KOJIMUECTBO IJIECEHEMH
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20000 — 100 %,
X —30 %,

X = M = 6000 MUKpPOOHBIX KJIETOK;

100
KOJIMYECTBO JIPOHKKEH:
20000 — 100 %,
X —25%,
~20000-25
100

X =5000 MHKpPOOHBIX KJIETOK.

Ipumep 3. Boiuuciaure BIIKs u XIIK pactBopa stanona c
KoHUeHTpanuei 200 M1, eclM KOHCTaHTa k" mporecca okucIeHus
(mpu onpenenenun BIIK) paBua 0,2 cyT'l. Vaensnoe BIIK,,,; ciupra
paBHo 1,82 mr O-mr.

Pewienue

ypaBHeHI/Ie IIOJIHOI'O OKHCJICHUS 3TAaHOJIA
C,HsOH + 30, =2CO0, + 3H,0.

Onpenenum yaenbHoe XIIK stanona:
XIIK  n-M(0,)
v .
3n1eck N — cTeXuoMeTpruIecKuii KOdQPUIIMEHT TIepe]] KHCIOopo-
JIOM B YPaBHEHHUH IMMOJIHOTO OKHcIeHus BemectBa; M(O2) — MonsipHast
Macca Kuciopoza, r/mons;, M — MomnsipHas Macca BellecTBa, I/MOJb,
M (C2Hs0OH) = 46 r/mosb;

XHKYH=3;1—22=2,09MFO-M_1.

XIIK,, =

3nas ynenbHoe BIIK oy, onpenensem nonnoe BIIK:
BIIK om = BlIKomm ya € = 1,82 - 200 = 364 mr Ot
[lo kuHETHYEeCKOMY YpaBHEHHMIO PEAKLIMU MEPBOrO IMOPs/IKA BbI-
yucimM BIIKs:
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C C
k zlln A0y k:12,303lg Ao
T C, T Ca

rac CAo — Ha4daJIbHas1 KOHOCHTpalusa BEIIECTBA, BCTYIIAOMIETO B pE-

aKIIMIO, Mr~n'1; Ca — TeKylasi KOHIIEHTpAILUs BELIECTBa, Mr-JI'l; T—
BpeMsi, IPOILLIE/IIIee OT Hayajaa peakiuu, CyT.

[Ip OHMONOTMYECKON OYUCTKE HAYATBLHOW KOHIICHTPAINH
BertecTBa cooTBETCTBYET BITK om, a Tekymuen — (BIIK o — BIIKY),
TOoTAa

k= l 2,303lg BIIK o, :
T BIIK, —BIIK,

TIOJIH

« 1 BIIK

—— Ig TOJIH

t ° BIIK, - BIIK,

*
rae K = k/2,303 — koncranTta 6nooKucIeHus, CYT .

TIOJTH

[IpeoOpa3zoBaB ypaBHEHMS, OTYUHM:
BIIK, = BIIK om (1 — 107€);
BITKs = 364 (1 — 10°%%) =326 mr O-xr™.

IIpumep 4. Boluncnute cpeaHiOl0 CTaTUCTUYECKYIO MpO-
cTeimyro gopmyny 6e33oipHOro BemectBa U yaenbHoe XIIK una,
€CJIM aHAJIM30M IO METOJy CXKUTAHHS MPOoObl aKTHBHOTO HJIa Hake-
HO, 4TO 6€330JIbHOE BEIIECTBO UMEET CIEAYIOIuU cocTaB (Macc. %):
C-49;H-8; N-10; O-33.

Pewienue

O603HaunM Gopmyny 6€330JIHHOTO BEIIECTBA aKTUBHOTO MJia
CH,N;Oy,. Torna oTHOIIEHHE KOIUYECTB IEMEHTOB, BXOMAAIIUX B
COCTaB BEUIECTBA, PABHO

_ 0(C) . o(H) . o(N)  «o(O) _ 49 8 10 33 _

X1yiZiw ; : ; -l — =
M(C) M(H) M(N) M(O) 12 114 16

=4,08:8:0,71:2,06;

46



x:y:Z:w=576:112:1:29~=6:11:1:3, u popmyna 6e330JIbHOTO
BCIICCTBA — C5H11N03.
YPaBHeHI/Ie IIOJIHOTO OKHUCJIEHUSA 0€330JILbHOTO BCIICCTBA

CeH11NO3 + 14,50, = 6CO, + 0,5N, + 5,5H,0;
XIIK,, = ~0K _N 13[’[ ©,)

B-Ba B-Ba

rae N — CTEXHOMETPUYECKUN KOO(POHUIMEHT IMEPe] KHUCIOPOIOM B
ypaBHEHHH TIOJHOTO okucieHus BeriecTBa; M(O,) — monspHast mac-
ca KHCIIOpOJa, I*MOJIb ; M — MOJIsIpHasi Macca BeLeCTBa, I MOJIb .
145-32 )
XIIK,, = =32mMr O-mr.
6-12+1-11+14-1+16-3

4.4. TecTbl 1JI CAMOKOHTPOJISI

1. I'puObI OTHOCATCSA K KJIacCy:
a) JOKJICTOYHBIE; B) OJIHOKJICTOYHBIE.
0) MHOTOKJICTOYHBIE;

2. MUKpOOpTaHU3MBI, KOTOPBIE MMUTAIOTCS HEOPTAHUYECKIMH U
MEPTBBIMU OPTaHUYECKUMU BEIIECTBAMM, HA3bIBAIOTCS
a) HEMaTOTeHHBIMU; 0) maTOreHHBIMHU.

3. BHemHss1 ManonpoHuiiaeMasi 000J109Ka CIopbl — 3TO
a) DK3WHa, 0) UHTHHA; B) TOHU/IHSI.

4. Kak Ha3bIBAIOTCS MHKPOOPTaHU3MBbI, KOTOpbIE Ui Iepe-
JIBYDKEHUS] IMEIOT OJIH TOJISIPHBINA KTYyTHK?

a) 10 oTpHUXH, B) MOHOTPHXH;

0) mepuTpuxu; ) aMpUTPUXHU.
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5. Kakas wactp hepmeHTa SABISIETCS TEPMOJIAOMIBHOM, T. €. 00-
UTCS TIEPETa0B TEMIIEpaTyp?
a) roio(epMeHT; 0) kopepMeHT; B) ano)epMEHT.

6. depMeHT, KOTOPBIiA ACHCTBYET BHE KJIETKHU, HA3bIBACTCS
a) sHno0(epMeHT; 0) PKTOEpMEHT; B) KO)EPMEHT.

7. bnaromapsi ueMy MHKpOOHAasl KJIETKA BCACHIBACT MMUTATENb-
HBIE BelecTBa?

a) MOBBIIIEHHOMY OCMOTHYECKOMY JIaBJICHHIO;

0) MOBBILLIEHHOMY aTMOC(HEpPHOMY JIaBICHUIO;

B) 32 CUET Pa3HUIIbI IaBJICHUMN.

8. K kakoMy THITYy OTHOCATCS MHUKPOOPTaHU3MBI, KOTOPHIC ITH-
TAIOTCSI MEPTBBIMU OPTraHMYECKUMH BEIIECTBAMU M TIOPA3IEIISIOTCS
Ha canpoHUTOB U MMapPa3UTOB?

a) aBTOTPO(DHI; B) reTEPOTPOdBLI.

0) XeMOCHHTETHKH;

9. Kakrie MUKpOOpraHU3MBI MOT'YT JKUTh 0€3 JIOCTYIIa KHCIIopoaa?
a) aHa’pOOHBIE; B) a3poOHbIE.
0) pakynbTaTUBHBIC;

10. B pe3ynbTare Kakoro mnpoiecca oopa3yercsi aMMHUaK, KOTOPBIHA
B JJAJIbHEHILIEM OKHCIISAETCS O] ISHCTBUEM HUTPUTHBIX OaKTepuii?

a) aMMOHU(UKAINH; B) HUTPU(DHUKALINY.

0) neHuTpudUKaIMH;

11. HauanbHas ¢a3a OpoXKeHUs MPOTEKAET MPU ydacTHH Qep-

MEHTOB U KHCJIOThI

a) H,SOy; 6) HNOg; B) H3PO4.
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12. B mavansHO# (haze mporecca OpoKEHUS TPOUCXOIUT TIepe-
CTpOIiKa MOJICKYJIbI TEKCO3bI U MPEBPAIICHUE €€ B CICIYIOIIYIO KHC-
70Ty (BBIOpaTh MPaBUIILHBIN BapHAHT M HAMKCATh POPMYITY):

a) MOJIOYHOM; B) IUPOBUHOTPATHOM;

0) YKCYCHOM, ') MypaBbUHOM.

13. Kak Ha3bIBalOTCsl OaKTepUH, KOTOPHIC PAa3BHBAKOTCS IPU
CpeIHMX TeMIepaTypax?

a) Me30(UITbHEIE, B) MICUXPO(HUIIBHEIC.

0) TepmoubHBIE,

14. Kak Ha3pIBaeTCs 30HA CHIILHEHUIIIETO 3arpsi3HEHHSI BOJIoeMa?
a) me3ocarnpoOHas; B) OJIUTOCApOOHasl.
0) monucanpoOHas;

15. Kakoii u3 a3poOHBIX METOJIOB OYUCTKU CTOYHBIX BOJI YHH-
YTOXKAET SIHI1a TeJIBMUHTOB U SIBJISICTCS CAMBIM JIYYIITHM?

a) OYMCTKA B OMO(MUIBTPax; B) IOYBEHHBIA METO;

0) OYHCTKA B a9POTCHKAX; ') OYUCTUTEIIbHBIC TIPY/IbI.
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4.5. KoHTpoJiIbHBbIE BONPOCHI M 3a1aHUA

106. Mopdomornueckue mnpusHaku OakTepuid. J[BrkeHHE H
pasMHOXKEHHE OaKTepU.

107. YapTpamMukpoObl U MX POJIb B BOJIOTIOATOTOBKE.

108. Yewm otnmuarotcst TpuOsI 0T 6akTepuii? Onumure Mopdoio-
I'MI0 AKTUHOMULIETOB, IPOACKEH, MyKOPOBBIX U IUIECHEBBIX IPUOOB.

109. Mepeuncnure pusznueckue GaKTOPbl KUZHEACATEIBHOCTU
MHUKpoopranuzMoB. OxapakTepusyiiTe UX BIUSHUE Ha POCT U Pa3BU-
THE MUKPOOPTaHU3MOB.

110. Onuumre cTpoeHHe MPOKAPUOTHUECKOW U FyKapHOTHYE-
CKOM OaKkTepuaIbHOM KIETKH.

111. JIpixaHue MUKpPOOPraHu3MOB. bronoruyeckoe okuciaeHue.
Twumbl GposkeHust.

112. Jlates ompeneneHre MUKpOOUOIOrHH Kak Hayke. UTo usy-
yaeT BojAHas MukpoOuosorus? Kakoe mpakTuueckoe 3Ha4€HHE OHa
UMEET AJIs1 MHKEHEPOB-THIPOTEXHUKOB?

113. Kak BIMSAIOT XUMHYECKHE U OMOJIOrHYeckre (hakTopsl Ha
KHU3HEEATEIbHOCTh MHKpoopranusmos? HazoBure HauOonee wu3-
BECTHbBIE HEOPTaHMUYECKUE U OpPraHMYECKUE aHTHCENTHKH. B 4éM co-
CTOUT UX OaKTepUIUAHOE AelcTBrE?

114. Onumure cTpoeHue OakTepHalbHON KieTkH. YTo Takoe
cropooOpa3oBaHue, B YEM 3aKIIIOYAETCS €ro 3alluTHas QyHKINA?

115. [latp XapakTepUCTUKY MUKPOOPTaHU3MOB 10 TUIY UX IH-
tanus. OcobeHHocTH nUTaHus OakTepuil. OOMeHHBIE MpPOIECCHl B
KJIETKaX MHUKPOOPTaHM3MOB.

116. YdyacTre MHKpPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB B
npupoze. Kpyroopor aszora. Ilpoueccsl HUTpubUKauu U JE€HUT-
puduKauu.

117. YuacTe MHUKpPOOPTaHHW3MOB B KPYrOBOPOTE BEILECTB B
npupoje. Kpyrosopot docdopa u cepsi.

118. /lath xapakTepHCTUKY OMOLIEHO30B MMPUPOAHBIX BOJOEMOB.

119. CanurtapHO-TIOKa3aTelIbHBIE MHKPOOPTaHWU3MBI BOIBI U
MOYBBI.
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120. UnaukatopHas poib OakTepuil IpymIbl KUIIEYHOH Ia-
JIOYKHU.
121. Omenka KkadecTBa BOJBI 10 JaHHBIM CAHHUTAPHO-

0aKTEepHOIOrMYECKOI0 aHAJIN3a.

122. Cucrema campoOHOCTH W €€ TPHUMEHEHUE IJI OICHKU
CTEIIEHU 3arpsi3HEHNs BOJOEMOB.

123. Xapakrep 1 UCTOUHUKH 3arps3HEHUS BOJOEMOB.

124. B 4éM coCTOUT CaMOOYHILAOIIAS CLIOCOOHOCTE BOIOEMOB?

125. BiusiHue MUKpOOPTaHU3MOB U MPOIYKTOB UX JKU3HE/ES-
TEJIBHOCTU Ha Ka4eCTBO BOJIbI.

126. Kaxoii Bpen NpUYMHSIOT MUKPOOHOJIOTHYEecKHe odpacTa-
HUS B TpyOax u coopyxeHusx? Kakue MeponpusiTis IpoBOIATCA 110
06oprbe ¢ oOpacTanusMu?

127. OcHoBHbIE TPUEMBI TEXHUUYECKOTO BO3JIEHCTBUSA HA MHUK-
poOHOE HaceIeHuE BOBI.

128. 3HayeHne MUKPOOPraHU3MOB B IIPOLIECCAX OYUCTKH CTOY-
HBIX BOJ.

129. OOBSACHUTH CBSI3b OKUCIUTEIHbHO-BOCCTAHOBUTEIHLHOTO
NOTEHIIMAJIA C YACIOM OAKTePHil CTOYHOM JKUIKOCTH U MHTCHCUBHO-
CTbI0 MUKPOOHOJIOTMUYECKUX MPOLIECCOB.

130. K gemy cBoOAWTCS MEXaHHM3M OYHCTKHA CTOYHBIX BOJ Ha
OYHUCTHBIX COOPYXKEHUAX?

131. Omucarp adpoOHOE OKUCIEHHUE KUAKOH (a3bl TOPOICKUX
CTOYHBIX BOJI M OOIIYIO HAlpaBIEHHOCTh a3POOHBIX MPOIIECCOB.

132. OOBSICHUTH TIPOLIECCHl OMOXUMHYECKOTO OKHCICHHS Ha
o6uodpmipTpax. OxapakTepu3oBaTh COCTaB OMOIIEHO30B OHOJIOTHYE-
CKOM TUIEHKH ¥ (QYHKITUH OTIIEIbHBIX MHKPOOPTaHU3MOB.

133. O6bsicHUTH MpoLecchl OMOXUMHUYECKOTO OKUCICHHS MPH-
Mecel KUIKON (pa3bl CTOUHOM KUIKOCTH B a’poTeHkax. JlaTh Xxapak-
TEPUCTUKY OMOIICHO30B AKTUBHOTO MJIA.

134, Xumudeckuid cocTaB aKTUBHOTO Wia. UTO Ha3bIBaeTCs
«WJIOBBIM MHAEKCOM»? YCJIOBUS HOPMAJIbHOTO XJIOMbEOOpa3oBaHUs
AKTUBHOTO WJIa B a9POTEHKE.
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135. Beruucnoute BIIKs u XIIK pactBopa deHoma ¢ KOHIICH-
Tpauuen 1 MrT, ecii KoHcTanTa GHOOKHCIeHns K paBHa 0,15 cyT'l.
Otromrenne BIIK . /XIIK = 0,6. Omnpenenure Bpems IOIHOIO
oKucieHus (peHona.

136. KakoBa cymHOCTh OMOXUMHUYECKOTO OKUCIICHHS TIPH MT0Y-
BEHHBIX METOJIaX OYMCTKU TBEPAOHN U KHUIKOH (a3?

137. Onucarp OMOXUMHUYECKHUE MPOIIECCHl MPU OYHUCTKE CTOY-
HBIX BOJ] B OMOJIOTMYECKHX MPYyJaxX U UX CIICHUPHKY.

138. Kakue MUKpOOpraHM3Mbl U MOYEMY IOJYUYMIIM Ha3BaHUE
NOKa3aTeIbHbIX, WIK WHAUKATOPHBIX? OLeHka padoThl OMOXHUMUYE-
CKUX OYHMCTHBIX COOPYKEHHUH IpU MOMOIIM MHIUKATOPHBIX MUKPO-
OpPTraHU3MOB.

139. Jlate KpaTKyr0 XapaKTEepUCTHKY CTaHAAPTHBIX METO/0B
CaHUTaPHO-0AKTEPUOJIOTHUECKOTO aHaJM3a BOJBI XO3SHCTBEHHOIH-
THEBOT'O U MPOMBIIUIEHHOTO BOJIOCHA0XKEHUSI.

140. IIpu xKakuX ycIOBUSAX BO3MOYKHA HOpMAaJIbHAs AKCILTyaTa-
IIUS] UCKYCCTBEHHBIX COOPY)XEHUH OMOXMMHUYECKOW OYHUCTKU CTOY-
HBIX BOJ?

141. CpaBHuth 3¢ HEKTUBHOCTh a3pPOOHBIX METOJIOB OYUCTKHU
CTOYHBIX BOJI Ha Pa3JIMYHBIX THIIAX COOPYKEHUH.

142. Onwucare aHa’poOHBIE Mpolecchl 00pabOTKH ocajka
CTOYHBIX BOJI. Pob MeTaHOBOTO OpOKEHMSI B pa3pylICHHH OCAIKOB.

143. PaznoxeHue a30TCOJEpXKAIUX OPraHUYECKUX COEIHHE-
HUI B aHA3POOHBIX YCIIOBHSX.

144. CpaBHUTH MHTEHCUBHOCTh OMOXMMHYECKUX MPOLIECCOB B
CETITUKTEHKE, IBYXBSIPYCHOM OTCTOMHUKE, METaHTCHKE.

145. JlaTh caHMTapHYI XapaKTEPUCTHKY pa3IMYHBIX BUIOB
YTUIM3AIANA COPOKEHHOTO OCajKa U CAaHUTAPHYIO OIIEHKY CEIIbCKO-
XO035IHCTBEHHOM NMPOYKIINHU, TIOTY4aeMOH ¢ 1oJieil OpoxKeHHUs.

146. KakoBBI 0COOCHHOCTH CITyCKa CTOYHBIX BOJI B Mope? Biu-
sIHUE MOPCKOW BOJBI Ha OakTepualbHOE HACEIIEHHE CTOYHBIX BOJ U
OMOXMMHYECKHE MTPOLIECCHI.
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147. O6bsicauTh TepMO(DHIBHOE OpOKEHHE, TTPOUCXOSIIEE B
METAaHTEHKE U JIaTh €r0 MUKPOOHOJIOTUYECKYI0, OMOXUMUYECKYI0 U
CaHUTApPHYIO XapaKTEPUCTUKY.

148. Omnpenenure CpPeAHIO CTATUCTUYECKYIO (opMyiry Oe3-
3051bHOTO BemecTBa U yaenbnyto XIIK una, ecnu ananuzom mno me-
TOJYy CXHUTAaHUS TPOOBI aKTUBHOTO WA HAWACHO, 4TO 0€330JIbHOE
BeniecTBo umeet coctas (% macc.): C—48% ,H—-8%, N-14 % u
0-30%.

149. Kak u3meHHUTCS Harpy3ka Ha Wi, €CIM U3MEHUTh MPOLIEHT
perenepan ¢ 20 Ha 30 % mnpu OPOTOIKUTEIBHOCTH a’paluu
6,0 gac, no3e mna B a3porenke — 1,5 r-n‘l, B perereparope — 5,5 r-JI'l,
3ompHOCTH mMia — 25 %. BIIKs Bompl, moctymaromieil B a’poTeHK,
paBHa 150 Mra

150. Beraucnute BIIKs n XIIK pactBopa yKCyCHO# KHCIIOTHI €
KOHIleHTpanueut 112 Mr-JI'l, eClIM KOHCTAHTa OUOOKUCIICHHUS K- paBHa
0,18 cy'r'l. BITK 10,/ XTIK = 0,75. Onipenenure BpeMs MOJTHOTO OKHC-

JICHUA YKCYCHOI;'I KHCJIOTHI.
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SAJAYM IJISA CAMOCTOSATEJIBHOI'O PEINEHUA

Kaxxaplif cTyIeHT BBIMIOJHSAET BapUAHT KOHTPOJIbHBIX 3aJlaHUM,
0003HAYCHHBINA JIBYMsI MOCIECTHUMH IUdpaMu HOMEpa 3a4eTHOU
kHWKKU. Hanpumep, HoMep 3aueTHOM KHMKKH 82514, nBe mocnen-
Hue uugpsl 14, um coorBeTcTBYeT 14-if BapHaHT KOHTPOJIBHOTO 3a-
JIaHMS; €CJId HOMEP 3a4€THOM KHMXKKHM 82521, cMOTpUM MO TMOCEI-
Hel nugpe, KOTOpoil COOTBETCTBYET 1-if BapuaHT.

CryneHTsl 3204HOTO (haKyJIbTeTa BHIMOJTHEHHBIE KOHTPOJIbHBIE
paboTBl PETUCTPHUPYIOT B JACKAaHATE M CIAIOT HA Kadeapy XUMUU HE
Mo3/Hee, YeM 3a 5 THel 10 Hayvaja 3aHATHI 110 JaHHOMY KYpCYy.

Hepeqeﬂb 3aja4 1Jisl BbIIIOJJHCHUS KOHTPOJbHBIX paﬁoT

Ne
Bapu- Howmepa 3a1a4, oTHOCAIIMXCS K JAHHOMY BapHaHTY
anTa
1 1 (15|30 | 31|46 | 61 | 76 | 91 | 106 | 121 | 136
2 2 114 | 29| 32| 47 | 62 | 77 | 92 | 107 | 122 | 137
3 3|13 |28 | 33 | 48 | 63 | 78 | 93 | 108 | 123 | 138
4 4 | 12 | 27 | 34 | 49 | 64 | 79 | 94 | 109 | 124 | 139
5 51111 | 26 | 35 | 50 | 65 | 80 | 95 | 110 | 125 | 140
6 6 | 10 | 25| 36 | 51 | 66 | 81 | 96 | 111 | 126 | 141
7 7116 | 24 | 37 | 52 | 67 | 82 | 97 | 112 | 127 | 142
8 8|30 | 23| 38 | 53| 68| 83| 98 |113 | 128|143
9 9|28 |22 |39 | 54|69 |84 | 99 |114 | 129 | 144
10 10 29 | 21 | 40 | 55 | 70 | 85 | 100 | 115 | 130 | 145
11 11| 27 | 20 | 41 | 56 | 71 | 86 | 101 | 116 | 131 | 146
12 12| 26 | 19 | 42 | 57 | 72 | 87 | 102 | 117 | 132 | 147
13 13| 25 | 18 | 43 | 58 | 73 | 88 | 103 | 118 | 133 | 148
14 14| 24 | 17 | 44 | 59 | 74 | 89 | 104 | 119 | 134 | 149
15 15123 |16 | 45 | 60 | 75 | 90 | 103 | 120 | 135 | 150
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OTBETHBI K TECTAM JJISI CAMOKOHTPOJIA

I'maBa 1

l.a;2.6,3.0,4.6;5.6,6.6,7.6,8.6,9.6;10.6; 11. a; 12. a.

I'naBa 2

1.6,2.6,6;3.a,4.a,2;5.a;6.06;7.6;8.6;9.a;10. 6, ¢; 11. 6.

I'maBa 3

l.a;2.6;,3.0:4.6,5.6,6.6,7.6;8.a,9.6;10.6, 11. a,; 12. 6.

I'naBa 4

1.6;2.6,3.a,;4.6,;5.6,6.6,7.a,8.6,9.a,10.a,; 11.6; 12. 8

13. a; 14. 6; 15. 6.

TECTBI OCTATOYHOI'O KOHTPOJISI 3SHAHUM

IO AMCIHUIIJIMHE
1. ®opmyna TsKEION BOJBL
H,0O
T,0
HIO
10

2. PacTBOpUMOCTbH ra30B B ’KHJIKOCTH YBEJIMUYHMBAETCS MTPU

TMOBBIIICHUHN JABJICHUU U TEMIICPATYPhI

MOBBINICHUHN JABJICHUA U IIOHWKCHHUU TCMIICPATYPhI

MOHMKXCHUH NABJICHUA U MOBLIIICHHUHU TEMIICPATYPhI

TIOHM)XCHUM NAaBJICHUA U TEMIICPATYPhI

3. OOmias u akTUBHAsL KUCIOTHOCTh OYIYT PaBHBI JUIsl KUCIOTHI

H,S

H,SO,

HNO,

HNO;
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4. BemecTBa, KOTOPBIE YCKOPSIIOT XMMHYECKUE PEaKLUU, U3-
MEHSIOT MEXAaHU3M IIPOTEKAHUS PEaKLMH, HO CaMU IIPU 3TOM OCTa-
FOTCS B HEU3MEHHOM BHJE, 9TO

KaTaJM3aTOPBI
WHTUOUTOPHI
ancopOCHTHI
(ITOKYISTHTEI

5. PaccTtaBuTh MOHBI B MOPSJIKE YBEIMUYCHUS KOATYIMPYIOIICH
CIIOCOOHOCTH
K+
Fe™
Li*
Zn+2

6. B kakoM BHJE HaXOIMTCS YIICKHUCIOTa B PAaCTBOpE, €CIH
pH =8,4?
CO,

HCO;

Cco3
H,CO;

7. OKHCISIEMOCTh aHATU3UPYEMOI BOAbI cocTaBisieT § Mr/a Oa.
N3 xakoro Bogoema B3gTa Boma’?
00JI0TO

03epo

apTe3vaHCKas BOJda

TPYHTOBBIC HC3AIPA3SHCHHBIC BO/IbI
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8. XecTkocTh BOMBI, KOTOpask YCTPAHAETCS KHUIISTYEHUEM B Te-

yeHne | yaca mpu atMochepHOM JTaBIICHUH:

IIOCTOSAHHAaA

ob1as

BpEMEHHAS

HekapOOHaTHas

9. Cornacro I'OCT »ecTKOCTh BOJIbI, MPEIHA3HAUYCHHON IS

X031 CTBEHHO-OBITOBBIX HYX], HC JOJKHA IPCBBIIIATD

7 MMOJIb-3KB/IM°

6 MMonb—ach/L[M3

8 MMOJ'IB-3KB/L[M3

6,5 MMOJIb-9KB/IM°

10. Cormacho T'OCT gns coxpaHeHHs OaKTEpPUIIMIHBIX
CBOWMCTB B TEUCHHE JTUTEIBHOTO BPEMEHU KOHIIEHTPALUS OCTaTOY-

HOT'O XJIOpa B BOJIC NOJI’KHA COCTABJIATH

0,1-0,2 mr/n
0,2-0,3 mr/n
0,3-0,5 mr/n
0,5-0,7 mr/n

11. K kakoMy TUITy OTHOCATCS MUKPOOPTaHU3MBbI, KOTOPbIE He

MOT'YT XXUTh B IIPUCYTCTBUHA KI/ICJ'IOPOI[a?

IaTOrC€HHBIC

a’pOOHBIC

aHa3’pOOHBIC

HCIIaTOT'CHHBIC
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