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['unpoxumus 3aHUMAeT BaXHOE MECTO MPU MOJTOTOBKE CHEIHATUCTOB MO 0X-
paHe Okpykaromeu cpensl. [1o coaepkaHUIO 3TO MEXIUCHUIUIMHAPHBIN KOMILIEKC,
KOTOPBIM OMUPAETCs HAa CMEXHBIE C THIPOXUMHUEH HAyKW. 3HAHUS MpoleccoB (op-
MHUPOBaHUSI XUMHUYECKOTO COCTaBa BOJ U €ro MeTamopu3alnu, THAPOXUMUIECKIX
PEXUMOB PEK, 03€p, BOAOXPAHWIHIL, MMOA3EMHBIX BOJ M JAPYTHX BOJIHBIX OOBEKTOB,
METOJI0OB XMMHUYECKOTO aHallu3a U METOJIOJIOTUN MCCIEAOBAaHUS MPUPOIHBIX BOJ, pa-
IIMOHAIBHOTO MCIIOJB30BaHUSI M MX OXPaHBl BOCTPEOOBAHBI MPH M3YYCHUH KYpPCOB
HKOJIOTMYECKOTO MOYBOBEICHNUS, BOJHON MUKPOOHOIOTHH U Jp.

BaxxHoll cocTaBHOI 4YacThi0 (POPMHPOBAHUS 3HAHUM SIBISETCA UX KOHTPOJIb.
[TosToMy Ha 3aKIIOYUTENBHOM 3Talle HCCIEIOBAaHUS THIPOXMMHYECKOTO PEeXHMA
p. Koropocns (u3y4aercs B kypce ” I'mapoxumust”) CTyA€HTBI IS TOJyUCHHS 3a4eTa
0 3TOM AUCIUIUIMHE MPEJCTABISIOT JETANIbHOE OOCYXKIECHUE THUIIPOXUMUYECKOIO
pekuMa peKr B 3MMHE-BECEHHHMIl MEepUOJ] W BBHINOJHSAIOT HWHIWBHUyabHbIE KOH-
TPOJIbHBIE 3aJ]aHUsl IO TEOPETUUECKUM pazzenaMm kypca. Kaxmnoe coctout u3z 15 Bo-
npocoB. [lockonbKy 3aaHusi colepKaT AJIEMEHThl TECTUPOBAHUS, KaXIbl BOIPOC
0 TPYAHOCTHU BBINMOJIHEHUs1 oneHeH B Oammax (1, 2, 3). Pe3ynbrarbl BHINIOJHEHUS
ATOM paboThl 3aUUTHIBAIOTCS, eciu  HaOpaHo 18 OamnoB u3 24 Bo3MOXKHBIX (75%).
Takol moaxoa MO3BOJISIET OMEPATUBHO U KOPPEKTHO OLEHUTH TEOPETHUUECKUE 3HAHUS

CTyEHTOB 110 Kypey “T'umpoxumust”.



Bapuanm 1

1. HazoBuTe mpeacTaBieHHBIA CHOCOO M300pa)KeHHsI pPe3ylbTaTOB THAPOXU-
MHUYECKOT0 aHAJIM3a BOJbI, JIOIIOJIHHUTE:

Cl4l... (2 6anna)
"Na+K38...

2. Ha rpaduxe-kBanpate ToiacTuxuHa yKaXuTe TUIAPOXUMUYECKUA COCTaB BO-
%
IBIBT. A :

100% <« Na+K'+NH,” _____ 0%
10 |9|8|7|6|5[4|3|2]1
20
30
40
50
60
70
80
90
100
0% _—_ Ca”+Mg +Fe* 5 100%
(3 6anna)
3. Ins ruApOXUMHUYECKOTO COCTAaBA BOJbI XapaKTEPHO TAKOE COOTHOUIEHUE B
MOHHOM COCTaBE:
HCO; + SO4* < Ca*" +Mg”", mmu CI' > Na".
K xakomy tumy (1o AJIEKMHY) OTHOCSITCSI 3TH BOJABl M KaKu€ 3TO MPUPOJHBIC

HCO;+CO5*

<SSO/ +CI+NOy

BOJIbI? (2 6amnna)
4. Cpeny epevrCcIIEHHbIX Ha30BUTE IJ1aBHbIE KATHOHBI:
Mg2+, Fe2+, Zi', Fe3+, Caz+, Cu2+, Na', K. (1 6amm)
5. JlononHure.
Pexn nMErOT Tpu UCTOYHUKA IUTAHUA: . . . (1 6amn)

6. BeiOepurte npaBUIbHBIN OTBET.

KakoB nopsiiok pacnpeeneHus riiaBHbIX aHHOHOB UMEIOT TIPECHBIE 03epa?
HCO; > SO, > CI;

SO4* > Cl'> HCO;’;

HCO; > ClI' > SO,”. (2 Ganna)

® 30ecb u Odanee no mexcmy XuUMUueCcKuli COCmag NPUpoOHbvlX 800 YKA3AH 8
npoYyenmax Koauiecmsea eeujecmsd IKeUsaIeHma.



7. JIomoJIHUTE.
['ymuHBIN KTUMAT XapaKkTepeH I CASAYIOIMNX T€000TAHNYECKUX 30H: . . .
(1 6amn)
8. B COOTBETCTBHM C 3KOJIOTO-CAHUTAPHOW Kiaccu(pukaimeidr KadecTBa TO-
BEPXHOCTHBIX BOJI CyIIH IO MEPMAHTAaHATHOW OKHUCIIeMOCTH (MT O,/7) BBIIESIOT
CJEAYIOIIUE TPYIIIIbIL:

- MEHEe 2; - 1o 15;

- 10 4; - Ooitee 25.

- 1o 10;

JlaliTe Ha3BaHWE ITUM TPYIIIIAM. (2 6amna)

9. JlonoyiHUTE.
K ¢usuko-reorpapudyeckum ycioBusM (GOpMHUPOBAHUS COCTaBa MPUPOIHBIX

BOJ OTHOCSTCS: . . . (7 BHIIOB). (3 6ama)
10. JTononuure.
Paznuuaror 3 BUa BEIBETPUBAHUSL: . . . (1 6amn)
11. Kak BBIpa3uTh OTHOCUTEIBHOE HKBUBAJIEHTHOE COJEPKAHUE KAKOTO-TMOO
u3 annonoB? KBDa=. .. (1 6amm)
12. JlononHure.
B npupoiHO# Boie IPUCYTCTBYIOT PACTBOPEHHBIE Ias3bl: . . . (1 6amn)

13. Ilpu paccMOTpeHUM BEPTUKAIBHON THUAPOXHUMUYECKONW 30HAIBHOCTH 10
MUHEPATU3ALUU BBIACISIOT 3 THAPOXUMHUYECKUE 30HbI:

- menee 1 r/am’;

-or 1l 0 1 0/00;

- cepirme 10 %go.

HazoBute 3TH 30HBI. (2 6amna)
14. Jlononxure.
JXKecTkocTh BOJBI ISl MUTHEBBIX 1EJI€H HE TOJDKHA OBITH BhITE . . . (1 6amm)

15. Kak npunsTo 0003Ha4aTh XJIOPUIHBIN Ki1acc BOAbI (10 Anekuny)? (1 6amn)
BapuaHm 2

1. Ha tpeyronbauke depe yKaKMTe XHUMHYECKHM COCTAaB MPUPOJHOM BOIBI
(conepxaHue KAaTUOHOB) B T. A:
2+
Ca™ 50%

/.A

Na™+K" 50% Mg”" 50% (3 Gawra)
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2. I'mapoxuMUYecKuil cocTaB BoAbI cienytonuil (% KoiaudecTBa BEIECTBA K-

BHUBAJICHTA):

Na' +K'-80%;  HCO; + COs™ - 60%;

Ca™ + Mg™ - 20%; CI + SO, - 40%.

K xakomy Tuny no AnekuHy OTHOCHTCS BOAA TAHHOTO XMMHUYECKOTO cocTaBa’?
(3 Oamna)

3. XHMHYECKHUil cOCTaB BOBI 3amucan cieayromum odpazom: C1S;™* Me. Pac-

mudpyiTe ucnoap3yeMbie 0003HAYCHHS. (2 6anna)
4. CymecTByeT AeneHue pek 1o MUHEpaInu3auuy Ha 4 TpyIIbL:
110 200 mr/am; 500 — 1000 mr/mm’;
200 — 500mr/am’;  Gosee 1000 mr/mv’.
JlaliTe Ha3BaHWE ITUM TPYIIIIAM. (2 6amna)

- - 2. 3.
5. Cpenu nmepeunciaeHHbIX Ha30BUTE TiiaBHbie aHOHB: NO;', CI', CO5;™, PO,

H,PO4, SO,”, HPO,*, ClO,, CrO,*, Cr,0,>, CN". (1 6amn)

BaHa .

6. JlonoyHure.

B 3aBUCUMOCTH OT IPOTOYHOCTH BOABI 03€p AesATCA Ha 3 rpynisbl: . . .(1 6amwr)
7. JIoIOJIHUTE.

['eoboTanmyueckas 30Ha CyXWX CTENEH, MOMYMYyCThIHb U MyCTHIHb CHOPMHPO-
. . KJIMIMaTOM. (1 6amm)
8. Haiimure cOOTBETCTBHE.

®opMHUPOBAHUE XUMHUUYECKOTO COCTaBa MPUPOJHBIX BOJ OINpENENseTcs clie-

AyIomuMu (GaKkTOpaMu:

- IPSIMBIE; a) TOpHBIE MOPOJbI;
- KOCBEHHBIC; 0) KJIuMar;

B) penbed;

I') IOYBBI;

1) OMOJIOrMYECKUE MPOLECCHI;

€) TUAPOJIOTUYECKUNA PEXKUM;

) XO3MCTBEHHAs IEATEIbHOCTh YEIOBEKa. (2 6anna)
9. Kak BbIpa3uTh OTHOCUTENBHOE HKBUBAJIEHTHOE CO/IEPKaHNE KaKOTO-THO0 U3

katuoHoB? KBOk =. . . (1 6amm)
10. Hononuute popmyny Kypiosa:
Cl41S0430...
(2 6amna)
Na + K38Ca37...

11. Jlononuure.
JKecTkocTh BOABI OMpeAensieTcsl MPUCYTCTBUEM B HEM PACTBOPEHHBIX COJIEH

..., B TOM 4Hclie BpeMeHHasi 00yCIOBJIEHA . . . (1

Oamr)

3aIus

12. JlononHure.
K conoHOBaTbIM M COJIEHBIM 03€paM OTHOCATCSI TaKU€, Y KOTOPBIX MUHEpPAJIU-

BOJIBI . . . COOTBETCTBEHHO. (2 Ganma)
13. JlononHure.
[Tox uBeTeHrnEM BOIBI MIOHUMAOT . . . (1 6amm)
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14. Jlononuure.

Paznuyator 2 Tumna noa3eMHbIX BOJ . . . (1 6amn)
15. Tlogquunsercs v 3aKOHY Treorpaduyeckoil 30HAIBHOCTH XMMHYECKUN CO-
CTaB BOJ, 3aJIETAOLIUX ITy0Ke IPyHTOBBIX ? (1 6amm)
BapuaHm 3

1. XuMu4ueckuii cCOCTaB BOJIBI 3aITUCAH CJICTYIONTUM 00pa3oM:
5 o
Ca 104>, Pacimdpyiite HCIONb3yeMble 0003HAUCHHSL. (2 6anna)
2. BriOepute npaBUJIbHBIN OTBET.
KaxoB nops1ok pacnpeeneHus riaBHbIX KATHOHOB UMEIOT MPECHBIE 03epa?
2+ 2+ + + 2+ + + 2+ + + 2+ 2+
Ca” >Mg" >Na +K'; Mg~ >Na +K >Ca”; Na +K >Mg~ >Ca".

(2 Gamna)
3. JlonoJiHuTe.
Paznuyator 2 BUJ1a THAPOXUMHUYECKON 30HAIBHOCTH: . . . (1 6amm)
4. Ha rpaduke Pomxepca mokasaH XUMUYECKHI COCTaB BOJbL:
Ca*’ Mg”"  Na'
RS
| _ Emmamanm I—
HCO5 Cr SO~
VYKaxkute Kakue coji IPUCYTCTBYIOT B BOJIE. (3 6amna)
5. JlomnoJiHuTe.
Conensie o3epa mensaTcs Ha 3 Tuma (1o CoAep>KaHuio aHUOHOB): . .. (1 Gamr)

6. Kak Ha3pIBarOTCS IIPOLIECCHI:

NH," — NO,” — NOs’;

NO3_ — NOz- — No. (1 63.]].]])

7. Ha tpeyronbHuke depe ykaxure XMMUYECKHM COCTaB (Coliep KaHUe aHUO-
HOB) B T. A:

HCO;5 50%
Cl' 50% SO4* 50% (3 Gamna)
8. BeiOepuTe mpaBuiIbHBIN OTBET. 1%y — o10: IMr/oM’; Imr/m; IT/KkT;
Imr/kr; 1 momb/m; 1 MMos/mM. (1 6amm)

9. JlononHure.



[I{es104HOCTh — 3TO CBOMCTBO MPUPOAHOUN BOJbI, OOYCIOBICHHOE HAJIUYHEM B

HEH . . . (1 6amm)
10. ITpupoaHbie BOABI KIACCUPUUMPYIOTCS MO BEINYMHE MUHEPAIA3ALNU:
IIPECHBIE BOJBI; paccou;
COJIOHOBATHIE BOJIbI; KOHIICHTPUPOBAHHBIN pacco (pana).
C MOPCKOH COJICHOCTBIO;
VKa)KUTe 3HAYCHUS BETHIHH MUHEPATH3ALII B /0. (3 6ana)
11. Moryt 11 OTHOCHTBCS MAJIOMHUHEPAIN30BAHHBIE BOJBI K 4-My THILy BOJ
(HCO; =0)? Kakue npupoiHbI€ BOJIbI OTHOCATCA K 3TOMY THITY ? (2 6anna)
12. Jlononuure.
Pa3znnuaror: ropHbIE peKu, KAPCTOBBIE PEKH, . . . (1 6amn)

13. Jlononuure.

O.A. AntekuH ycTtaHoBUJ 6 TUIIOB TMIPOXUMHUYECKOTO PEXUMA, OCHOBAHHBIX
Ha 2-X MPU3HAKAX: . . . (1 6amn)

14. JlononHure.

BoapIIMHCTBO BOJOXPAHWIIMIL UMEIOT HEBBICOKYIO M YMEPEHHYI0 MHUHEpaJu-
3au0. XMMUYECKUM COCTAB M MUHEpAIU3alus ONPEAEISIETCS IPUPOSHON 30HOU. B
BOJOXPAHWINIIAX JIECHON 30HBI U JIECOCTENEN MPeo0IaaroT . . . BOJbL, FO)KHON YacTH
JIECOCTEIEN U CTEIHOM 30HBI IPEOOIANAOT . . . BOJBL, JAJI NOJYIYCThIHb U IIyCThIHb
XapaKTEPHHI . . . BOJBI. (1 6amn)

15. Beibepure npaBUiIbHBII OTBET.

VIbTpanpecHbie BOAb UMEIOT MuHepanu3amuio: 100 mr/mv’; 100—150 mr/am’;
100 — 250 MF/,Z[M3; 10-20 MF/I[M3; >500 mr/mm’. (1 6amm)

BapuaHm 4

1. JlomosuuTe.
B 3aBucHMOCTH OT KOPMHOCTH (TPOPUIHOCTH) Pa3INUaOT o3epa: . . . (1 Gamn)
2. Haitgute COOTBETCTBHE.
TUAPOXUMHYECKUIN PEKUM; a) CE30HHBIC KOJICOAHMS KOHIICHTPAIIMA KOMIIOHEHTOB;
TUAPOJIOTHYECKUHN PEKUM.  0) JIEOBBIN PEXKUM;
B) (M3HUECKUE CBOWCTBA BOJIBI;
') pacxo/1 BOJIbI;
11) YPOBEHbB 3arpsiI3HEHHOCTH BOJIBI;
€) PeKUM PYCIIOBOIO IIPOIIECcCa; (2 6amma)

3. C nmomompio TpeyroipHuka depe nzodpaszute 1. B, oTpaxkaromyto cieayro-
U XUMUYECKUM COCTaB BOIHI:

Na"+ K'-8%; Ca® - 4%; Mg*" -38%. (3 Ganna)
4. JloroJHHTE.
Kitacc Boabl onpenensercs . . . (mo AJlekuHy). (1 6amn)

5. Beibepure npaBUIbHBIN OTBET.

KakoB nopsiiok pacnpeneneHus aHHOHOB UMEIOT MPECHBIE 03€epa:
HCO5 > CI'>S0,”; HCO; > S0, > CI;
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Cl >S0,” >HCO;; SO, >HCO; >CI. (2 Gaia)

6. BeiOepure npaBUIbHBIN OTBET.

C ceBepa Ha OT B COOTBETCTBHH C OMPECICHHBIMUA T€O00TAHMYECCKIMU 30HA-
MU (TyHApA, XBOWHBIE Jieca, JUCTBEHHbBIC JI€Ca, CTEMb, CyXas CTEIb, MOJYIMyCThIHS,
MYCTBIHS) JJ1s1 MUHEPATU3aIMU TOBEPXHOCTHBIX BOJI HAOII01aeTCsl:

- MOCTETIEHHOE BO3pAaCTaHNe MUHEpATU3alINHY;

- IOCTENEHHOE CHI)KEHNE MUHEPAIA3aLHH. (2 Gamn)

7. JIoIOJIHUTE.

Munepanuzanys NUTHEBON BOJIbI HE JOJIKHA MTPEBBIIATS . . .

Kectkocts - HE Oontee . . . (1 6amm)
8. JlonojHUTE.
[IpenenbHO-4KCTas BOA UMEET TIEPMAHTAHATHYIO OKHCISIEMOCTD . . . ; OYCHb
rpsi3Has oonee . . . (1 6amm)
9. Kakue BubI BKyCa pa3inyaroT, KaKue BUBI PUBKYCA BO3MOKHEI Y BOJIBI?
(1 6amm)

10. JTononuure.

B TabnuuHoM MeToze mpencTaBiIeHHs Pe3yJbTaTOB XMMHUYECKOTO aHaIn3a BO-
IIbl pE3yJIbTaThl BHOCAT B TpEX (hopmax: . . .

Kpome Toro, 00s13aTenpHO yKa3bIBaKoT . . . (2 6anmna)

11. Ha rpa¢uke Pomkxepca nokazan XMMHUYECKUN COCTAB BOJIBIL:

Ca*" Na' Mg+
7

HCO; SO~ CI
VYkaxkure, Kakue CoJu IPUCYTCTBYIOT B BOJIE. (2 6ayna)

12. Beibepure npaBUiIbHBII OTBET.

VYkaxxure nopsiIoK pacipeiesieHus INIaBHbIX aHUOHOB VISl COJIEHBIX 03€p:
HCO; > S04 >CI; SO >HCO;y>CI;  CI'>SO,”>HCO;. (2 6ama)

13. Jlononuure.

Cioncroe CTpOEHME MOPCKOM, O3EPHOM, PEYHOM M APYrol BOJHOW MACCHI,
0OyCIJIOBJIEHHOE Pa3JIUYHBIMU (PU3UKO-XMMHUYECKUMU CBOMCTBAMHM CIIOEB (TeMmIepa-
Typa, INIOTHOCTh, XMMUYECKUI COCTaB M T.J.), HA3bIBAETCH . . . (1
OaJr)

14. Jlononuure.

OOpa3oBaHue aMMuaka B IPUPOIAHOM BOJIE 3a CUET PA3JIOKEHHs a30TCOIEp-

KAIUX OPraHUYECKUX BEIIECTB HA3BIBACTCA ... (1 6amm)
15. Jlononuure.
Heoprannuecknii hochop Haxomutcs B MPUPOIHBIX BOgax B ¢opme . . . , B
KHCIIBIX BOJIAX . . . , B HEUTPAJIBHBIX U MIEJTOYHBIX . . . (2 6anma)



BapuaHm 5

1. Ykaxure nNopsiioK pacrpeeieHus IIaBHbIX KATUOHOB JIJIs1 COJICHBIX 03€p:
Ca®™ >Mg* >Na"+K"; Mg >Na"+K'>Ca*; Na"+K">Ca®" >Mg*".
(2 Gamna)
2. Ha rpaduke-kBagpate TosicTUXHHA ONpEAEIUTEe XUMUYECKUM COCTaB MpHU-
POJIHOM BOABI B T. A:
100% <€———— Na+K'+NH, — 0%
10 |19|8|7|6|5[4|3|2]1
20
30
40
50
60
70
80
90
100
0% <——— Ca’'+Mg"+Fe®® ——— 100% (3 Gamna)

—  HCO;+COyy —>

<SSO/ +CI+NO5y

3. Ha3zoBure kyacc v rpynmny BOJbl (0 AJIEKHUHY), UMEIOIIEH XUMUYECKHI CO-
cTaB, 0003HaueHHBIN Ha rpaduke-kBaapate Tonctuxuna B T. A (Bompoc 2). (3 Oan-
a)

4. O.A. AnleKMHBIM TPEJJIOKEHA CIIEAyIoIas Kiaccu(pukanus NpUpOIHbIX BOJ
0 MUHEpAIM3AIUU: - JI0 1%0: - 25 — 50%0; - 250 — 300%0; - 1 — 25%0; - BBILIIE
50%/40. HazoBHTE BOJIBI COOTBETCTBYIOLICH MHHEPAIN3ALIHH. (2 6amna)

5. BeiOepure npaBUIbHBIN OTBET.

O61mas MEenoYHOCTh BObI 00ycnoBneHa Hammuuem: Ca’'; HCO;; Ca®', Mg™";

Ca™, Mg®",Na", K"; Ca*", Mg*", Na', K", HCO;', PO,”, CO;". (2 Gamna)
6. MoryT 511 BOJbl TUAPOKAPOOHATHO-KAJIBIUEBBIE (M0 AJIEKUHY) OTHOCUTHCS
K 4-My THIy? (2 6anna)
7. HazoBuTE THAPOXMMUYECKHUE IMOKA3aTeNId KauecTBa BOJIbI, XapaKTepU3YyIO-
e ee GU3MYECKUe CBOMCTBA: TeMIIEpaTypa, . . . (6 mokaszaTeneil) (1 6amn)
8. Ilo MuHepanu3anuu peKu IeAT Ha 4 TpyIIIbL:
- 110 200 mMr/am’; - 500 - 1000 mr/am’;
- 200 — 500 mr/am’; - Gonee 1000 mr/am’.
Hasosure 311 rpymnmsl. (2 6anna)

9. JlonoyHUTE.

Conensble o3epa aendrcs Ha 3 Tuna:

- COZIOBBIC, WM KapOOHATHBIC,

-7

-7 (1 6amm)
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10. Kakne nBa riaBHBIX OTJIMYMS apTE3UAHCKUX BOJ OT I'PYHTOBBIX? (1
Oair)

11. IIpuBeauTe npuMep XUMHUYECKOTO BBIBETPUBAHUS CEPOCOAEPKALIUX MUHE-
pajos. (1 6amn)

12. JlononHure.

buoxumuyeckoe norpedienne kucioposa (bIIK) onpenensercsza . . . cyT.

(1 6amm)
13. Jlononuure.
Tpu Munepanu3auy Bojsl 10 1 */p) KOHIIEHTPALMIO PACTBOPEHHBIX BEIIECTB

BBIPAKAIOT B . . . , OoJee 1%0—8... (1 6amr)
14. Jononaute popmyrny Kypnosa:
w10 g HCO71S0:19... (1 6anm)
Ca62Mgl8...
15. Jlononuure.
ATpEecCHBHOCTH BOJBI - 3TO CIIOCOOHOCTSH €€ . . . (1 6amm)
BapuaHm 6

1. Ha tpeyronbauke depe yKaxuTe XUMUYECKUI COCTAaB BOJbI (COIEpKaHUE
KaTUOHOB) B T. A:
+
Ca’>" 50%

v

Na+K 50% Mg”" 50% (3 Gamna)

2. BriGepuTe nmpaBUIbHBIN OTBET.

JIns pecHBIX 03€p TUIIMYEH CIEAYIOIIUN MOPSAOK PaCIpENesIeHUsl TJIaBHBIX
KaTUOHOB:

Ca2+ < Mg2+ < Na+ + K+; Ca2+ < Mg2+ > Na+ + K+;

Ca®*>Na + K" <Mg*; Ca**>Mg* >Na"+K". (2 6anna)
3. XuMuueckuil cOCTaB BOJBI 3amucaH cireayromum oopasom: C1S; " Me.
Pacumdpyiite ucnonp3zyeMoe 0603HaUCHUE. (2 6amna)

4. JlonoJiHUTE.

Opranuyeckoe BEUIECTBO MPEACTABICHO B MPUPOJHBIX BOJAX B Pa3HOOOpas-
HbIX (hopmax. [Toapasznensiercs Ha 2 OONbIINE TPYIIIH: ... (2 6amna)

5. Beibepute npaBUIbHBIN OTBET.

AxTuBHas peakuus (pH) BoJibl OKHA HAXOAUTCS B Mpeeax:

4-8; 65-95;, 7-8; 65-17.5. (1 6amn)

6. Jlononxure.
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ITo mpeobnanaroieMy aHHOHY PUPOAHBIE BOABI MOAPA3ACIAIOT Ha 3 Kitacea ...

(1 6amm)
7. JIoNOJIHUTE.
JXecTkocTh BOIBI BBIpaKaeTCs B . . . Msrkas BoJia IMEET BEIMYHUHY KECTKO-
CTH... (1 6amm)
8. BeiOepute mpaBUIIbHBIN OTBET.
Eci Munepammsanus csbiure 1°/y,— 3To yaie Beero:
- XJIOPUIHBIC BOJIHI,
- cynbGaTHBIC XJIOPUIHBIC BOJIHI;
- OukapOOHATHBIC BOBI;
- cynb(aTHBIC BOJIBI. (2 6ama)
9. Kak BbIpa3uTh OTHOCUTEIHHOE SKBUBAJICHTHOE COJICPKAHUE KAKOTO-IN00 U3
katrnoHoB? KBDk =. .. (1 6amm)
10. Xumudeckuii cocTaB BOAbI 3alIMCaH ¢ MOMOIILI0 popmydibl Kypiosa:
CI72HCO518S0410
"Na+K65Mg25Cal0
K kakoit rpynne u tumy (Mo AJeKHHY) OTHOCSTCS MPUPOJHbIE BOABI JAHHOTO
XUMHUYECKOTO COCTaBa. (2 6amna)
11. Jlononuure.
K BogHBIM OOBEKTaM OTHOCSTCS . . . (1 6amm)
12. Tlo MmuHepanu3au peku ACIAT Ha 4 TPYMIIbI
- 10 200 MF/,ZIM3; -200 -500 MF/ILM3;
- 500 - 1000 MF/ILM3; - 6osee 1000 mr/mvr.
JlaiiTe Ha3BaHKME ATUM TPYIITIAM. (2 6anna)
13. JlononHure.
Hurpudukamueit Ha3pIBaeTCs MpoIiecc. . . (1 6amm)
14. JlononHure.
"LlBeTeHue" BOJABI —3TO . .. SBISIETCA PE3YJIbTATOM . .. CBUJETEIBCTBYET . . .
(2 6amra)

15. HaliguTe COOTBETCTBHE MEXY COJepKaHHeM (OpM >Kejie3a U MPOUCXOXK-
JICHUEM BOJI:

- Fe(HCOs),; a) MOBEPXHOCTHBIC BO/IBI;
- Fe(OH);; 0) MoJ3eMHBIE BOBI,
- KOMIUIEKCHI HOHOB Kelle3a B) OOJIOTHBIC BOJIBI.
C TYMHHHOBBIMHU KHCJIOTAMH. (1 6amm)
BapuaHm 7

1. HazoBuTe mnpeacTaBieHHbI CIOCO0 U300paK€HUS PE3YIbTATOB THUAPOXH-

MHYECKOTO aHaIn3a BOJIbI.
2+ 2+ +
Ca Mg Na




HCO5 ClI SO/~
VYKaxuTe Kakue COJIM COJIepkKaTCA B MPUPOTHOMN BOJIE. (2 6anma)
2. YcTaHOBUTE TPHHAIICKHOCTh MPUPOTHBIX BOJ COOTBETCTBYIOIIMM THAPO-
XUMUYECKUM KIIacCaM:
- TUAPOKAPOOHATHBIC;  a) MOPS, OKEaHbI, TIOI3EMHBIC BOIHI;
- cynbdaTHbIC; BOBI;  0) MaJOMHHEPATU30BAHHBIC PEKH, 03€Pa, BOAOXPAHIIIHIIA;

- XJIOPUJHBIE. B) IPOMEKYTOUYHBII THII. (2 6anna)
3. JlonoJiHuTe.
TUOUYHBIMA MUKPO3JIEMEHTAMU HPUPOJHBIX BOJI SABJISIOTCS . . . (1 6amn)
4. Ha rpaduke-kBaapare ToJCTUXMHA YKaKUTE XMMUYECKUN COCTAaB BOJbI B
T. A.
100 % < Na+K'+NH,” —— 0%
10 |9(8(7]6 |5]|4|3 (2|1
I 2
al) 39 S
g 40 Z.
¢ 50 u
) O
3 60 ¥
J 70 s
n 80 8
90 l
100
0% — Ca”+Mg”"+Fe*" — »100% (3 Gaia)

. CaN
5. XUMHYeCKH COCTaB BOJBI 3alucaH ciexyrommmM obpasom: SCyp . Pac-

mudpyiTe ucnoap3yeMbie 0003HAYCHHS. (1 6amm)
6. BeiOepure npaBUIbHBIN OTBET.
JI7is IpEeCHBIX 03€p THUMHYEH CIEAYIOMUN MOPSAOK pacrupeiesieHus] TIaBHBIX

AHUOHOB.:
-HCO; < SO, <CI'; -HCO; >CI'>S0,*;

-HCO;y <SSO, >CI; -HCO; >S0,” >CI. (2 Gamna)
7. JIomoOJIHUTE.
Crpatudukamus — 3710 . . . (1 6amn)

8. C momonipto Tpeyroibaruka depe n3o0pasute T. A, KOTOPOH OTBEYAET Clie-
AYIOIHMi XHMHYECKHil cocTaB mpupoauoii Boms: HCO;™ - 32%; CI - 12%; SO,” -
6%.

(3 Oanna)

9. Haiinure cOOTBETCTBHE MEXKy TPYIIIION 03€pa IO NPOTOYHOCTU M MUHEpa-
JV3aluen BOJBI:

- NPOTOYHBIE 03€Pa; a) OouibllIasi MUHEpAIU3allns;
- OeccTouHbIe 03€epa; 0) cpeaHssi MUHEpAIU3aLHS;
- TPOMEXYTOUYHOTO THUIA. B) BBILIC MUHEPAIU3AINH BOIBI IPUTOKOB.

(2 Gammna)
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10. Cpenu nepedncieHHbIX Ha30BUTE INIABHBIE KATUOHBI:
2+ 2+ et 3+ 2+ 2+ + +
Mg~ ,Fe™,Zi,Fe’,Ca”",Cu"",Na, K" (1 6amn)

11. Kak BbIpa3suTh OTHOCUTEIBHOE 3KBUBAJIEHTHOE COJEpP)KaHHUE KaKOro-Iru0o
U3 aHUOHOB?

KBDa=... (1 6am)

12. Jlononuure.

BeprukanbHass rugpOXMMHYECKas 30HAIIBHOCTh IIPUPOJHBIX BOJ OIPENEIIACT-

cd... [Ipu 3TOM paznuyaroT 3 THAPOXUMUYECKUE 30HBI. . . (2 6amna)
13. Ykaxure BennunHy pH mpupoaHBIX BOJ OTHOCSIIMXCS K THIPOKapOOHAT-
HOMY KJIacCy. (1 6amn)
14.lononHwuTe.
JKecTkocTh BOJIBI U151 TUTHEBBIX 11€JIeH HE JOJDKHA OBITh BhIe . . . (1 Oamr)
15. Jlononuure.
X0opuHbIE HOHBI IPE00JIAJAIOIINE AHUOHBI . . . BOJ. (1 6amn)
BapuaHm 8
1. Xumudecknii cocTaB BOABI 3amucan ciexyrommm oopazom: Cp™® 4. Pac-
mudpyiTe ucnoap3yeMoe 0003HaYCHHE. (2 6anna)
2. YcraHOBUTE TOCIENOBATEIBHOCTD YBEIUUYEHHUS IIaBHBIX aHUOHOB JIJISl PEK:
HCO;; CI; SO~ (1 6amn)
3. JlonoJiHuTe.
['MapoXUMHYECKUI pEKUM BKIIFOYAET . . . (1 6amn)

4. Ha rpaduke Pokepca nmokazan XuMUYECKUN COCTaB BOJIbI:

Ca* Mg? Na*
Tt Trrrrrrrrrd
Tt Trrrrrrrrrd

HCO; Cl' SO,
VYkaxkure, Kakue CoJu NPUCYTCTBYIOT B IPUPOIHOM BOJIE. (2 6anna)
5. Beibepure npaBUiIbHBIN OTBET.
MuHepanu3anusi TUTHEBOM BOABI JOJIKHA OBITh:
10 100 mr/mv’; > 1%0; < 1%, >100 mMr/av’; > 10%p.
JKecTKkoCTh MUTHEBOM BOBI JIOKHA OBITH:
1 MMOJ’IB/,Z[M3; >7 MMOJ’IB/,Z[M3; <7 MMOJII)/I[MB; 10 MMOJIB/ M.
KucnoTHOCTh MUTHEBOM BOJIBI OJIKHA OBITH B IIpECIax:
55-10.5; 6.5-9.5; 7.0-7.1; 6.0-7.0 (3 6ana)
6. Kak Ha3pIBatOTCS MPOLIECCHI:
NH;" — NO, — NOs;
NO3_ — NOz_ — No. (1 68,J'IJ'I)
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7. Ha tpeyronpHuke depe yKakuTe XUMHUYECKUM COCTaB BOJIbI (COJEpkKaHUE

KaTUOHOB) B T. A: Ca” 50%

HEH . . .

B HEU

Na+K 50% . Mg* 50% (3 Gawra)

8. JlonojHUTE.

“I1BeTeHue” BObI OOYCIOBICHO CIACAYIOMIUMHU MPUIUHAMY . .. (1 6amn)
9. JlononHure.

[IlemoYHOCTh — 3TO CBOMCTBO MPHUPOIHON BOJBI, OOYCIOBIEHHOE HAIIMYUEM B
(1 6amn)
10. ITpupoaHbie BOBI KIACCHPUITUPYIOTCS O BETMYNHE MUHEPATIA3AINH:

- IPECHBIE BO/IBI;

- COJIOHOBAThIE BOJBIL;

- BOJBI C MOPCKOU COJICHOCTBIO;

- paccoud;
- KOHIIEHTPUPOBAHHBIN pacco (pana).

VKaXHUTE 3HAYCHNE BENIHHBI MHHEPATH3ALHH (B /op). (2 6amna)
11. Jlormonuure.

Kucnopon B BogoeM nocrynaer 3a Cyer . . . (2 6anna)
12. HaliguTe COOTBETCTBUE MEXKIY >KECTKOCTHIO MPUPOJHBIX BOJ U HATUYHEM
COJICH:

- 0011135 )KECTKOCTB; a) KaJbIIMs U MarHus;

- BpEMEHHAsI WM yCTpaHuMasi 0) ruApoKapOOHATHBIC COJIM KAJIBIIMSI U MarHUS
- HeKapOoHaTHas; B) MarHMeBbIC W KAIBIIUEBBIE COIH

- kKapOOHaTHasl. JPYTUX KUCIIOT (2 6amnmna)

13. Beibepute npaBUIbHBIN OTBET.
[IpenenpHo momycTUMas KOHUEHTpALMs HUTPATOB B MPHUPOIHBIX BOJIAX CO-

craister: [1IKg=4mr/ov’;  TIAKg= 127 mr/nv’;  TIIKg= 40 mr/om’;  TIKg=
12.7 mr/ov’. (1 6amn)

14. JlononHuTe.
docdop HAXOTUTCS B TPUPOTHBIX BOAAX B BUJIE . . .
B xucnpix Bonax ¢ocdop Haxonutcs B popMe COETUHEHHH . . .

B 1m1eno4HbIX 1 HEUTPAIIBHBIX . . . (1 6amm)
15. Jlononuure.
B npupoano# Bojie NPpUCYTCTBYIOT PACTBOPEHHBIE a3kl . . . (1 6amn)
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BapuaHm 9

1. lononHwuTe.

['upposiorndyeckuil pesxuM BKIKOYAET . . . (1 6amn)
2. Haiinute cOOTBETCTBUE.
- ™ a) cynb(haTHOXJIOPHUIHBIN Kjacc, TPyIia HaTpWeBass M MarHUeBasd,
tun I11;
- CL Si™ ™ 6) rumpokapGOHATHBIIT Ki1acc, FPpyIIa Kaubius, Tri I1;
-C, Smca; B) cynb(darHOrHApOoKapOoHaTHbIHN Kiacc, Tur I1I;
-HCO5; =0. 1) cynbdarHblii uiu XJIOPUAHBIN Kiacc. (3 bayna)

3. C nomouipto Tpeyrojbauka @epe n3zodpazute T. B, oTpaxaroiiyto cieayro-
it xumuaeckuit coctas Bogs: Na™ + K' - 8%; Ca®™ - 4%; Mg” - 38%. (3 Gamna)

4. JlorioaHUTE.

Munepanu3aius IpUPOIHBIX BOJ — 3TO . . .

Bripaxxaerca B . . . (1 6amn)

5. Beibepure npaBUiIbHBIN OTBET.

KakoB nopsiiok pacrpeneneHus aHHOHOB UMEIOT MPECHBIE 03epa:

HCO; >Cl'>S0,;  CI' >SS0, >HCOs’;

HCO; >S0>CI; SO, >HCO; >CI. (2 Gaia)

6. JlonoyHure.

B Tabmuiry pe3ynpTaToOB aHanmm3a BOABI KPOME XMMHYECKOTO COCTaBa BHOCST
CIIeIYIONUE CBEJACHUS . . . (1 6amm)

7. JIoIOJIHUTE.

Munepanu3aius TUuTHEBON BOABI HE JOJKHA TPEBHIIATH . . .

KectkocTh qoiDKHA OBITH HE OoJIee . . . (1 6amm)

8. JlonojHUTE.

B 3aBHCHMOCTH OT KOPMHOCTH (TPO(PUUHOCTH) pa3ianydaroT o3epa . .. (1 6amr)

9. Kakue Buabl BKyca pa3jinyaroT, Kakhe ObIBAIOT MPUBKYCHI Y IPUPOJHON BO-
abI? (1 Gamn)

10. Jlononuure.

K BogHBIM 00BEKTaM OTHOCHT. .. (1 6amm)

11. Ha rpaduke Pomxkepca yka3aH XUMHUYECKHI COCTaB MPUPOTHON BOJIBIL:

Ca’’ Mg’"  Na'

Cr

HCO5
VYKaxkute Kakue coJii NPUCYTCTBYIOT B PUPOJIHOM BOJE. (2 6anmna)
12. Ha rpaduke-kBaapate Tonctuxuna ykaxkure T. A, KOTOPOl COOTBETCTBYET
CHE/yIONMI XUMUYECKHiT cocTaB mpupoiHoii Boas:: HCO; + CO;™ - 24%;
SO, + CI - 76%; Na’+ K -68%; Ca*" + Mg - 32%. (3 Gaiwa)

13. YcTraHOBUTE COOTBETCTBHE MEKY 3HAYCHHEM MHUHEPAIU3ALMKU U XapaKTe-
POM NMPUPOJHBIX BOJ:
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- IPECHBIE; a) 10 1%g0;

- COJIOHOBATEIE; 0) 25 — 30%00:

- paccou; B) 1 — 25%00:

- pana; r) 50% 0

- C MOPCKOM COJIEHOCTBIO. 1) 250% 0. (2 Oamna)

14. Jlononuure.
O6pa3zoBanue aMMHuaka B MPUPOJHON BOJE 3a CUET PA3JIOKEHHUSI a30TCOAEP-

KaIUX OPraHUYECKUX BEIIECTB HA3BIBACTCA ... (1 6amm)
15. Jlononuure.
Crpatudukamus — 3710 . . . (1 6amn)

Bapuanm 10

1. Ykaxure NopsaoK pacipeaeseHus INIABHBIX KATHOHOB JIsl COJIEHBIX 03€p:
Ca2+ - Mg2+ - Na+ +K+ ; Mg2+ - Na+ + K+ > Caz+ ;
Na"+K'> Ca® > Mg™"; Na“+ K" <Mg”" < Ca™". (2 6amna)
2. Ha rpaguke-kBagpare ToJICTUXMHA ONpPENEIUTE XUMUYECKHI COCTaB IpH-
pOIOM BOJBI B T. A:
100 % Na+K'+NH,” —— 0%
10 9181716 |54 |3 (2|1
20
30
40
50
60
70
80
90
100
0% — Ca”+Mg”"+Fe*" — 5100% (3 Gaia)
3. Haiiaute coOTBETCTBUE MEXIY KpaTKOW (OpMOIl 3alIMCH XUMHUYECKOTO CO-
CTaBa U NMPUHAJICKHOCTH K ONPEIEIEHHOMY KJIACCy, TPYIIIE U THUILY IPUPOHBIX BOL:

—— HCO; +CO;* — > a

¢—— SO/ HCI+NOy ——

cynb(haTHBIN Kacc, rpynna Mmarauenas, tui [U; a) Ci™;
TUIPOKapOOHATHBIN KIlacc, rpyIna Kanbiuesas, Tam 11; 6) CIS; Ve
XJIOPUAHBIN KJIacc, rpyrmna Hatpuesastun I11; B) ClmNa;
Ccynb(haTHOXJIOPHIHBIH KIacc, FPyIIa HATPUEBAs ¥ MarHMeBas, THII T) Sy e.

I1I. (3 6anna)

4. BriOepuTe npaBUIIbHBINA OTBET.
CononoBaThIe BOAOEMBI UMEIOT MUHEPAIU3ALINIO:

10 25%0; 10 15%0;  cBbite 25%0; 1m0 10%0 (2 6amma)
5. JlonoJiHuTe.

OO0m1ast eI0YHOCTh BOJIbI OOYCIOBIEHA HAJTUYUEM B HEH ... (1 6amn)
6. JlonoyHure.

B.B. JloxyuaeB Bbiienui 6 TpUpOAHBIX 30H. .. (2 6anna)
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7. JIoIOJIHUTE.
Nctounnkamu nocTyIieHus: KUCI0poa B IPUPOIHBIEC BOJIBI SIBJISFOTCA ...
(1 6amn)
8. Halinure cOOTBETCTBHME MEXKIAY OKHUCIISIEMOCTBIO MPUPOJHBIX BOJ M reorpa-
¢udeckoit (mpupoIHOI) 30HOM:
- BOJIBI JIECOCTETIEH, cTerel M MyCThiHb;  a) 2 — 5 mr O,/m;

- BOJIbI TOPHBIX 00JIacTei; 0) 5—10 mr Oy/m;

- BOJIbl CEBEPHOM U F0XKHOM TaMTH. B) 15— 20 mr Oy/m. (2 Gammna)
9. JlonoyiHUTE.
K canuTapubiM nokazaTensiM KauecTBa IPUPOJHBIX BOA OTHOCAT... (1 Oain)

10. Jlononuure.
BaxnpiM (usuko-reorpaduaeckum ycioBueM (HOpMUPOBAHUS XHUMHYECKOTO
COCTaBa MPHUPOIHBIX BOJI SBJISICTCS] TOYBEHHBINA MOKPOB. [TouBBI 0OoTamarT npupo-

HYIO BOJY ... (1 6amm)
11. loMuHHpYIOMKMMHY aHUOHAMU MIPECHBI BOJ SIBJIIFOTCS:
ClI; HCO; +S0,7; ClI'+S04; HCO;. (1 Gamn)
12. buoxumuueckoe norpedsenue kucnoposa (bIIK) onpenensr 3a ... cyT.
(1 6amn)
13. Ilpu muHepamu3auuu BOJBI 10 1% KOHLIEHTPALMIO PACTBOPEHHBIX BeE-
IIECTB BRIPAXAIOT B ..., OoJee 1% -8B ... (1 6amm)
14. Jononaute popmyrny Kypnosa:
8HCO36ISO429... ‘ (2 Gama)
Ca72Mgl8...

15. JlonosuuTe.
Bruinensror nBa BUga Moa3eMHBIX BOJ ... (1 6amm)

Bapuanm 11

1. Inst TMAPOXMUMHUYECKOTO COCTaBa BOJIbI XapaKTEPHO TAKOE COOTHOLIECHHUE B
ronoM coctase: HCO; > Ca*" + Mg*". K kakomy Tumy (10 AJIEKHHY) OTHOCSTCS STH
BOJIbI U Kakue? (2 6amnna)

2. HazoBuTe mpeacTaBieHHBIA CIOCOO W300paKEHUS PE3YIbTATOB THAPOXH-

MHYCCKOI'O aHaJIn3a BOAbI, JOIIOJIHNTC:

9 HCO:63... (2 Gasna)
Cad46Mg34...

3. YcraHoBuTte MNPpUHAAJICKHOCTb IPUPOIHBIX BOA COOTBCTCTBYIOIIHUM THUAPO-
XUMHWYCCKHM KJlaCCaM:

- XJIOPUTHBIIA; a) BOJHBIE OOBEKTHI C IPOMEKYTOUHON MUHEpAIIU3AIUeH BOIBI;
- TUApOKapOOHaT-  0) BBICOKOMHUHEPAIM30BaHHBIE BOJIBI (MOPS, OKEAaHBI, MOJ3EM-
HBIN; HBIC BOJIBI, COJISTHBIE 03€pa);
- cynb(aTHBI. B) MaJIOMHUHEPATM30BAHHBIE BOJIBI PEK, 03€P, BOIOXPAHIIIUIII.

(2 6amna)

4. JlonojHUTE.
Paznuyator cnenayroniyue BUABI dKECTKOCTH ... (1 6amm)
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5. Ha tpeyronsauke depe nzobpazute T. B, oTpakaronyto cieayronumi XuMu-
yeckuid coctaB mpupoaroi Boasl: HCO;™ - 32%; CI - 8%; SO - 10%. (3 6ama)

6. JlonoyHure.

[Ipu onpeneneHue copepx aHusi paCTBOPEHHOIO0 KUCIOPOAa B IPUPOJHOM BOAE
10 BuHkiiepy BO3MOKHBI OLIMOKH CBSI3aHHBIE C ... (1 6amm)

7. JIOIOJIHUTE.

ApuaHbIA KIIMMAT XapaKTEPEH JUIS CIETYyOIUX re000TaHNYECKUX 30H ...

(1 6amm)

8. KakoB nops0K pacnpeeeHys riIaBHbIX aHHOHOB UMEIOT COJIEHBIE 03€pa:

HCO; > S04 > CI'; SO >Cl'>HCO;3; ClI'>S0,”>HCO;. (2 6awra)

9. JlonoyiHUTE.

B npupoiHO# Bojie IPUCYTCTBYIOT paCTBOPEHHBIE T3kl ... (1 6amm)

10. JTononuure.

[Ipo3padyHOCTh TPUPOIAHBIX BOJ ONPEAEIAETCH ... (1 6amn)

11. Ykaxure npu KakoM AepUUUTE KUCIOpOAa B NPUPOJHBIX BOJIaX BO3MOXK-
HbI 3aMOPHBIE SBJICHHUS. (1
Oamr)

12. ITouemy onpeneneHne OKUCIIEMOCTH IPUPOIHBIX BOJ OTHOCAT K 3KOJIOTO-
CAaHWTAPHBIM ITOKA3aTEISAM Ka4eCTBA IPUPOJHBIX BOJ. (1 6amn)

13. Kak Ha3pIBalOT NpoLECCHI, TPOTEKAOIIUE B IPUPOJHBIX BOJAX:
2FCSQ + 702 +2H20 = 2FGSO4 + 2HQSO4,
2S + 302 + 2H20 = 2HQSO4 (1 6aJ'IJ'I)
14. Ha rpaduke-kBaapate ToncTuxmHa yKaKuTe XUMUYECKUN COCTaB MPHUPO-
0¥ BOOBI B T. A:
100 %

Na+K'+NH," —— 0%
10 |9(8|7]|6 |5(4(|3]|2]1
20
30
40
50
60
70
80
90
100
0% — Ca” +Mg”+Fe*" — 3100
15. Jlononuure.
Ce3onHble KOJCOAHMS COIEPIKAHMS YTJIEKHUCIIOTO Tra3a B MPUPOIHBIX BOJAX
00YCIIOBJICHHI. . . (2 6amna)

—— HCO; +CO;> — > a
SO/ +CI+NOy ——

oct——

Yo (3 6amna)

BapuaHm 12

1.B ruapoXuMrA4ecKOM COCTAaBE MPUPOJHON BOJBI HAMAECHBI CIEAYIOINE KOM-
nonenTsl: HCO; - 83%; Ca’' - 47%; Mg" - 13%. K kakomy Tu1y (110 AJIeKHHY) OT-
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HOCSIT MPUPOJHYIO BOAY AAHHOTO XMMHYECKOro cocrtaBa. OUEHNUTe €€ MUHEpAIN3a-
IUIO. (2 6amna)

2. Ha tpeyronbHuke depe yKaKUTe XUMUYECKUN COCTaB BOJBI (COJAEpKAHHE
KaTUOHOB) B T. A:

Ca*" 50%
Na+K 50% T Me¥ 50% (3 bana)
3. XUMH4eCKHil cocTaB BOABI 3ammcaH cieayrommM obpasom: SCly ™. Pac-
mudpyiTe COOTBETCTBYIOMINE 0003HAYCHHS. (1 6amn)

4.Cy1ecTByeT A€JICHHE PEK 110 MUHEPAIU3ALMHI HAa 5 TPYIIIBL:

- YIBTPAIPECHBIE BOJIBI;

- C MAJIOM MUHEpPAIU3AIUEH;

- CO CpeIHEN MUHEpaAIU3alUEeH;

- C IOBBILIEHHON MUHEpaJIU3alUei;

- C BBICOKOW MUHEPAIN3ALUEN.

VYkaxuTe 3HaUCHUS] MUHEpaU3aluu. (2 Gamna)

5. Vkaxure COOTBETCTBUE MEXAY (popMaMu COEAMHEHHH Kejie3a B IPHUPOA-
HBIX BOJaX B 3aBUCUMOCTH OT UX MPOUCXOKICHUS:

- IOBEPXHOCTHBIE BO/IbI; a) Fe(HCO;),
- OOJIOTHBIE BOIBI, 6) Fe(OH);
- IOA3EMHBIC BOJIBI. B) KOMIUJICKCHBIE COCTMHEHUS HOHOB JKelie3a
C TYMHHOBBIMU KHCJIOTAMH. (2 6amna)

6. JlonoyHure.
"LiBeTenue" BOJBI — 3TO... SBISETCS PE3YyJIbTATOM... CBUIAECTEIBCTBYET O...

(1 6amm)
7. HazoBuTe mpencTaBieHHBI cr1oco0 M300paKeHUs PE3yJIbTaTOB TUAPOXH-

MHUYCCKOI'0 aHaJIn3a BOJbI, YKAXKUTC XUMHUYECKHH COCTaB BOJHI.
2+ 2+ +
Ca Mg Na

HCO5 (2 6amna)
8. JlonojHUTE.

OKHUCI1eMOCTh MPUPOIHBIX BOJ XaPAKTEPU3YETCH ... BBIICNSAIOTCS 30HBI:

- OUEHb MAJIbIX 3HAYEHUH -

- MaJIBIX -
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- CpEJIHUX -
- MIOBBIILICHHBIX -
VYKaxute 3Ha4eHUS OKUCIISIEMOCTH. (2 6amma)
9. JlonoyiHUTE.
KonienTpanuioo pacTBOPEHHBIX T'a30B BbIpaXKaloT B MPUPOJHBIX BOJAX B ... ,
B OKCAHMYECKUX - B ... (1 6amn)
10. ®opMupoBaHUE XUMHUYECKOTO COCTAaBa MPUPOIHBIX BOJ 00YCIOBIICHO MOY-
BOH, )KMBBIMH OpPTraHU3MaMH, KJIMMATOM, peibedoM, TOPHBIMHU TOPOJIAMH, THIPOIIO-
TUYECKUM PEXXUMOM BOJOEMA, XO3AMCTBEHHOM JIEITEIbHOCTBIO YeJIOBEKAa U Jp. BrI-
JICATE TIPSIMBIE M KOCBEHHBIE (haKTOPHI (DOPMUPOBAHKS XUMHUECKOTO COCTaBa IMPH-
POAHBIX BOJI. (2 6amna)
11. HazoBuTe npeacTraBieHHbI CIOCOO M300pa’K€HUsl pe3yJIbTaTOB TUAPOXH-
MHYECKOTO aHaJIn3a BOJIbI, JOTIOJIHUTE:
0 HCO363S0423...
Mg22Cab

(2 Oamna)

12. JlononHuTe.
buoxummudeckoe morpedieHne KUCIopoaa onpeaesseTcs 3a ... CyT. Beipaxka-

eTCA B ... (1 6am)
13. Cpenu nepeuncieHHbIX HA30BUTE IJIaBHBIE KATUOHBDI: K" Fe3+; Zi'; Fe2+;
Mg”"; Ca®"; Na'; Cu*"; Ag". (1 6amm)
14. JlononuuTe.
B 3aBUCUMOCTH OT IPOTOYHOCTH 03€pa AEJAT Ha 3 TPYMIIHI. .. (1 6amn)
15. Yto mOHUMAIOT MOJT OMOTOTUYECKUM 3arpsS3HEHUEM TTPUPOIHBIX BOI?
(1 6amn)

Bapuanm 13

1. Ha rpaduke Pomkepca moka3an XUMUYECKHIM COCTaB BOJIbI:
2+ 2+ +
Ca Mg Na

RS RN
RRnnnnnnnns
[ eSS e e

7 HHH
HCO5 CI" SO~
VYkaxute, Kakue COJIM COJIEPkKATCS B MPUPOJHOM BOJIE. (2 6amna)

2. Ha tpeyronpHuke ®epe ykaxxute T. A, KOTOPOH COOTBETCTBYET CIIEAYOIIMIA
XMMHYECKHUI cocTaB MpUpoaHbIX Box: Na' - 32%; Ca® - 12%; Mg”' - 6%. (3 Gamia)

3. HaitguTe COOTBETCTBHE MEXAY BHAOM KECTKOCTH NMPUPOJIHON BOJBI U CO-
JSIMHA, KOTOPBIE ONPEIEISAIOT 3TY KECTKOCTD:

- HekapOOHaTHas; a) rTUAPOKapOOHAThl KAJIBLIUS U Marus;
- KapOOHTHas; 0) com KaybI¥s M MarHus;
- 00111351 )KECTKOCTb; B) MarHueBble KaJIbIUEBBIC COJIU APYTUX KUCIIOT;
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- BpPEMEHHasi WM YCTPAaHHU- T) COOTBETCTBUU HET. (2 6anna)
Masl.

4. JlorioaHUTE.

B npupoHo# Bojie pacTBOPEHBI a3kl ... (1 6amn)

5. Beibepure npaBUIbHBIN OTBET.

[IpenenbHO nomycTUMasi KOHUEHTPALMS HUTPATOB B MPUPOJHBIX BOJAX CO-
CTaBJISCT: I[TJIKgz= 4 MF/I[M3; I[IJIKg= 35 ML/ M, I[TJIKg= 3.5 MF/I[M3;
[IJTKp= 40 mr/mv’. (1 6amm)

6. Haiinure cooTBeTCTBHE MEXKIY KpaTKoW (pOpMOIf 3alMcu pe3ybTaTOB U CO-
CTaBOM IPHUPOJHBIX BOJ:

- cynb(paTHOXJIOPUBINA KiTace, Tpynna HaTpueBas u marauesas, Tun  a) HCO; =0;
I11;
- Cynb(aTHOrHAPOKAPOOHATHBII KiIacc, rpynma Kanbuuesas, Tum II;  6) CSy“%;

b

- THPOKAapOOHATHBIN KIIacC, TPyIa Kanbipesas, Tai I1; B) CIS; M,
- cynb()aTHBIN WM XJIOPHUIHBIN KIJIacc; r) Cp™
(2 Gamna)
7. YKaxxuTe IOPSIOK pacipeie/ICHUs aHHOHOB B TIPECHBIX 03€pax:
HCO; > CI' > S0,7; CI'>HCO;5 > SO,™;
HCO; > S0,” > CI; CI'>S0,* > HCOs5".
HCO; + S0,” < Ca®" + Mg®"  wmu CI'>Na". (2 Ganna)

8. Ha rpaduke-kBagpare ToiacTuxuHa ykaxure T. A, KOTOPOH COOTBETCTBYET
cienyromui cocraB npupoansix Box: HCO; + C032' - 35.5%; Na" + K" - 63%;

SO, + CI - 64.5%; Ca*" + Mg*" - 27%. (3 Gaiwa)
9. JlonoyiHUTE.
XVWMHUYECKHI COCTaB PEYHOUM BOJBI 3aBUCUT OT psAja OCOOEHHOCTEH ... (Ha-
3BaTh J). (1 6amm)

10. Beibepure npaBUIbHBII OTBET.
Jlnst OONBIIMHCTBA PEK XapaKTepeH CICAYIOMUN TMOPSIAOK paclpeeICHUs
[JIABHBIX HOHOB:
HCO; >CI'>S0,”; Na ' +K'>Mg* > Ca*";
ClI'>HCO; >S0,”;  Ca” >Mg” >Na +K;
HCO; >S0,”>CI;  Mg*" >Ca”" >Na"+K;
Cl'>S0,”>HCO;. Na"+K'>Mg” >Ca™. (2 Ganna)
11. Beibepure npaBUiIbHBII OTBET.
ConoHoBaTbie BOAOEMbI UMEIOT MUHEPAIU3ALINIO:
10 25%0;  cBbime 25%0; 10 5%00; 10 15%. (2 6amna)
12. Beibepure npaBUiIbHBII OTBET.
Musnepanuzanus NUTHEBON BOJIbI 10JKHA OBITh:
>10%0;  >1%p0, >100 mr/am’;  >100 mr/av’; <1%,. (1 6amm)
13. Jlononuure.
HNcTouyHMKOM MOCTYIICHUS KUCIOPO/ia B MPUPOAHBIE BOIBI SBIISIETCS ...
(1 6amn)
14. Kak Ha3bpIBatOTCS MPOLIECCHI:
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I\IH4Jr — NOQ- — NO3_, NO3_—> NOZ_ — Nz. (1 6aJ'IJ'I)
15. Jlononuure.

Paznuyator nBa Buja rHIpOXMMUYECKON 30HATTBHOCTH ... (1 6amm)
Bapuanm 14
1. Ha rpaduke-kBaapare ToacTuxuHa ONpeaeuTe XMMUYECKUI COCTaB B T. A:
100 % < Na+K'+NH," — 0%
10 9181716 [543 |21 ‘
20
. 30 o
(40 >
Ol 50 +
+ O
S| 60 F
Q170 =
©)
= 80 2
‘ 90
100
0% — Ca”+Mg”"+Fe*" — 5100% (3 Gaiwa)

2. BriOepuTe npaBUIbHBIN OTBET.
- - 2-,
JloMHHMpYIOIMMH aHHOHaMU npecHbIX o3ep sBisitores: CI'; HCO; m SO47;

Cl' u SO,”; HCOs5. (1 6am)
3. JlonoJyiHuTe.
B.B. /lokyuaeB BblaeNwII clieayromue 6 IpupoaHbIX 30H ... (1 6amn)

4. JlortoaHUTE.

Ipu Munepanmsamuu Boxsl 10 1%/ KOHUEHTpAIMs pacTBOpa BBIPAXKACTCS B
..., 6omee 1%, B ... (1
Oamr)

5. Beibepure npaBUiIbHBIN OTBET.

[IpenenbHO-A0MyCTUMAsE KOHLUEHTpAUUsi HUTPUTOB B INPUPOJHBIX BOJAX CO-
CTaBJISIET: ITJIKz= 2 MF/I[M3; ITJIKz= 0.08 MF/I[M3; ITJIKz= 0.1 MF/I[M3;
IIJIKg= 0.01 mr/aom’. (1 6amn)

6. JlonoyHure.

K ¢usuko-reorpadguueckuM ycnoBusiM (GOpMHUPOBAHUS COCTaBa MPUPOTHBIX
BOJ OTHOCSIT ...(7 BUJOB). (3 6amna)

7. JIoIOJIHUTE.

[Tpu pH=8 dopmoii cymecTBOBaHUS Kele3a B MPUPOIHBIX BOAAaX SABISETCS ...,
IPU YMEHBIIEHNN KHCIOTHOCTH Cpebl B (popme ... (1 6amn)

8. Kak Ha3pIBalOTCA XMMUYECKUE MTPOLIECCHI, IPOTEKAIOIINE B MPUPOIHBIX BO-
Jax: 2F€Sz + 702 + 2H20 = 2FGSO4 + 2HQSO4,

2S + 302 + 2H20 = 2HQSO4 (1 6aJ'IJ'I)
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9. Ha tpeyronpHuke depe yKkaKuTe XMMHUYECKUI COCTaB BOJIbI (COAEpKaHUE

KaTHUOHOB) B T. A:

Ca* 50%

v

Na™+K" 50% Mg”" 50% (3 Gawra)
10. Beibepure npaBUiIbHBII OTBET.
JKecTKoCTh TUTHEBOI BOBI JIOKHA OBITH:

-0 0.7 MF/I[M3; ->7 MMOJ‘IB/):[M3 ;
- 10 7 MMOJIB/IM’; - INTHEBast BOJA HE JOJIKHA HMETh
COJIEH KaJIbLIMs U MarHusl. (1 6amn)

11. B BepTUKAJIbHON THAPOXUMUYECKON 30HATIBHOCTH MOA3EMHBIX BOJI BbIJIE-

JISITOT:

- BEpXHSis 30HA MIPECHBIX BOJ C MUHEpAIU3alUeH -... ;

- CpeIIHssl - COJIOHOBATBIX BOJI C MUHEPAIIU3ALUEH - ... ;

- HUKHSSL — COJIEHBIX BOJ — PAacCOJIOB C MUHEPAIU3ALUEN - ... (2 6ammna)

12. JlononxuTe.

JledeOHbIE MUHEPATTLHBIE BOJIBI - ATO. .. (1 6amn)

13. JlonosuuTe.

[IpenenbHO yncTast MPUPOHAS BOJIA UMEET MUHEPATU3AIIMIO ..., YMEPEHHO 3a-
IPSA3HEHHAA - ... (1 6amn)

14. CyiiecTByeT ejieHHe peK N0 MUHEPAIU3aluy Ha 4 TPYIIIbI:

- 10 200 Mr/I[M3; -200-500 MF/I[M3;

- 500 — 1000 mr/av’; - 6onee 1000 mr/am’.

JlaliTe Ha3BaHUS STUM TPYyIIIIaM. (3 6anna)

15. Jlononuure.

['eoboTannueckast 30Ha CyXHX CTENeEH, MOMYMYyCThIHb U MyCThIHb CHOPMHPO-
BaHA ... KIIMMATOM. (1 6amn)
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