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[Ipu pa3zpaboTtke paboueil mporpaMMbl y4eOHOU JUCIHUIUIMHBI B OCHOBY IOJIOKEHBI:

1) ®I'OC BO mno HampapieHuto moarotoBku 35.03.08 BomHble OHOpecypchl H
aKBaKyJIbTypa, YTBEPKACHHbIH MuHucTepcTBOM 00pa3oBaHusi U Hayku PD «17»
ntons 2017 r., npukas Ne 668

2) YueOHblii TUIaH OCHOBHOM oOpazoBarenbHOU mporpammbl 35.03.08 Bonnbie
Oouopecypchl M akBakyjlbTypa npoduisa «BogHbeie Guopecypchbl U aKkBaKyJIbTypay
onoopen Yuensim coBetoM GI'BOY BO I'AY Cesepnoro 3aypaiibs oT «27» mas
2021 r. ITpoToxom Ne 11

PaGouas nporpamma y4yeOHOM AMCHMIUIMHBI OJI0OpEHa Ha 3acelaHud Kadeapbl
BOJIHBIX OMOPECYPCOB M aKBaKyIbTYPhI OT «10» nrons 2021 r. IIporokon Ne 10

)

y y \ 2
W. o. 3aBepyromuii kapeapou - : “— T.E. Poibuna

PaGouas nporpamMma y4eOHON AUCIUIUIMHBI 0I00pEHAa METOAMYECKOW KOMHCCHEH
uHcTuTyTa OT «10» nrons 2021 r. Ilporokon Ne 7
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METOJIMYECKON KOMUCCUU UHCTUTYTA L2~ - JLH. CKOCBIPCKUX
rd
Pa3pabGoTunku:

Muxaitnosa JI.B., noueHT kadeapsl BOJHBIX OMOPECYPCOB U aKBaKyJIbTYPHI, K.0.H.
Kosanenko A.U., crapmuii mpenogaBaresb kKadeapsl BOJHBIX OHOPECYpCOB U
aKBaKYJIbTYPbI

JIMpeKTOp MHCTUTYTA: e — - ——— AA. baxapes




1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo
WHukaTop JOCTHKCHUS ITepeueHb MTAHUPYEMBIX PE3YIIETATOB
Komne- PesynbTaThl OCBOCHUS
KOMIIETEHI[UH 00y4eHHS 10 UCIIATUTHHE
meHyuu
3Hamo: -  (QOpPMHpOBaHHWE KadecTBa
MPUPOJHBIX BOJ| MO BIUSHUEM (DHIHKO-
reorpauIecKrux TeOJIOTHUECKIX, (PU3HUKO-
XUMHYCCKIX ¥ OMOIOTHICCKUX (PaKTOPOB;
Crocoben  pemarb - 0 TOCICICTBHSAX  AHTPOIOTCHHOMN
THUIIOBBIE 3a0a4n eSITENILHOCTH;
uﬂ N-160m-1 [IpumensieT a i
npodeccruoHaTEHON - COBPEMCHHBIC METOABI XHMHYECCKOTO
3HAHUS, IOHATHS U
JIEATEILHOCTH Ha OCHOBE aHaJIM3a PUPOJTHBIX BOJ;
. HAaBBIKH O COCTOSTHUU
3HAHUH OCHOBHEIX ymembv:
BOJIHBIX PECYPCOB, MTPEIKIC
3aKOHOB - BECTH ITOKYMCHTAIUIO MPH IOJCBBIX U
BCEr0 MPECHBIX
MaTeMaTHYECKUX, J1a00PaTOPHBIX HCCIICIOBAHUSX;
OIIK-1 IIOBEPXHOCTHBIX BOJ, IIPU
€CTCCTBCHHOHAYYHBIX U o - WCIOJIB30BATh MOJYUYCHHBIC 3HAHHS TPU
PBIOOX 035 CTBCHHBIX .
oOrrenpodeccHoOHaTBHBI OMpENCICHUN  YCJIOBHA  OOWUTaHUS U
HCCIIEIOBAHUAX BOJOEMOB,
X JUCIIUTIIAH c BBIPAIIMBaHUS PBIO;
3aIlUTe, OXpaHe U
MPUMEHCHUEM - HCIOJIB30BATh MOJYUYCHHBIC 3HAHHS TPU
paIMoOHATLHOM HX s
UH(GOPMALUOHHO- OTpeIeJICHUN aHTPOITOTCHHOM HArpy3KU Ha
HCIIOJB30BaHUHI
KOMMYHHKAITHOHHBIX BOJIHBIE OOLEKTEI,
TEXHOJIOTUH e1aoemn:
- MeTomamMH OTOOpa ©  00pabOTKH
THIPOXUMHUYECKUX TIPOO;
- METOZIaMH SKOJIOTHYECKOTO MOHUTOPUHTA
1 DKCTIICPTU3HL

2. MecTO TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JlaHHass TUCIUIIIMHA OTHOCUTCSA K hinoxky [ o00s3aTeNbHOM YacTH 00pa30BaTeIbHOMN

MPOrPaMMBI.

Jnst w3ydeHHs JUCIMIUTUHBI HEOOXOAWMBI 3HaHWsI B obOnactu:. Opeanuueckas u
ouonocuneckas xumus, Heopeanuueckas u ananumuyeckas xumusi, I uoponozus.

Iuapoxumust SBIISIETCS TPEANISCTBYIOMICH JUCHUILUIMHON ISl TUCHMILIHH:  Memooul
PbLOOXO03UCMBEHHBIX UCCe008aHUll, HIcKyccmBeHHOe 80CNPOU3800cmaeo polo, Mnoycmpuaibroe
poulbosoocmeo, IDxonozus pwvld, Pviboxosaticmeennas euopoxumus, Ilpomviciosas uxmuonocus,

Axsapuymnoe pblo0800Cmeo0.

JuciunauHa u3ydaercs Ha_3 Kypce B 5 cemecTpe 1o ouHoi ¢hopme 00ydeHus.

3. O0beM TUCHMIJIMHBI U BUABI y4e0HOI padoThI

OO61as TpyA0eMKOCTh AUCHHUILINHBI cocTaBisieT 144 yacoB (4 3aUu€THBIX €IUHULT).

Ounas popma
Bun yuebnoit paboThl 0byerns
CEMECTP

5
AyauTOpHBIE 3aHATHS (BCEro) 64
B Tom uucne: -
JIeKIMOHHOTO THIIA 32
CeMHHapCKOro Tuma 32
CamocrosiTesbHas padora (Bcero) 62
B Tom uncne: .




[TpopaboTka MaTepuana JeKIUi, TOArOTOBKA K 3aHATUSIM 31
CaMoCTOSATENbHOE U3YUEHHUE TEM 8
Pedepar 23
Bua npomexyToyHOM arrecTanyu: JK3aM€H
OK3ameH 18
OO0mmast TpyJ0eMKOCTh qac 144
3a4. efl. 4

4. Coaep:kaHue TUCHHUIIMHBI
4.1. Conep:xaHue pa3aeioB IMCUUILTAHBI

No
/1

HaumenoBanue paszzaena
JUCHUILINHBI

Coneprxanue pasjiena

2

3

Brenenue. ['uapoxumus kak
Hayka.

Kpatkuii ucropuueckuit odepk. IIpenmer ruapoxumuu, €€ MecTo B
cucteMe Hayk o 3emise. Poib I'MIpOXMMHYECKUX HCCIENIOBaHHUN Ha
COBPEMEHHOM JTare pa3BuTHs oOmiectBa. OCHOBHBIE HarpaBICHUS
UCCIICJIOBaHUM. 3HAaueHHE THAPOXUMUYECKUX MCCIENOBaHUN IO
KOHTPOJIIO M OXpaHe OKpYy Karoeil cpespl. 3a1aunl THAPOXUMUHN

TeopeTnueckue OCHOBBI
TUAPOXUMHHU

CtpoeHne BelecTBa M 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB.

CoBpeMeHHBIE MPEACTABIECHUS O CTPOCHHH aTOMOB M MOJIEKYJI. THITBI
XUMHYECKUX cCBsizel. DakTophl, BIMSIONIME HA CKOPOCTh PEAKIMH.
XUMHYECKOE paBHOBECHE

CtpoeHue, cocTaB U CBOMCTBA
BOJIbI KaK PaCTBOPUTEIIS

CoctaB W CTpOEHHE MOJIEKYJbl BOJBI. [HIOTE3bI, OIMUCHIBAIOIINE
CTPYKTYpPY BOJABI B Pa3sHBIX arperaTHbIX COCTOSHUSAX. AHOMaJlbHbBIC
CBOWCTBA BOJBI.

Bona kak pactBoputeins. IIpomecchl pacTBOPEHUSI M UX JHEPreTHKA.
PacTtBOopsieMOCTh TBEPABIX BELIECTB M MOHSATHE O MHHEpPAIN3alMU.
PazbaBnennble pacTBOPEL. Teopus AIEKTPOIUTHUECKOW TUCCOIUAIINH.
AKTHBHOCTb HOHOB B pacTBopax. MloHHasl cuiia pacTBOpOB

XUMUYECKUN COCTaB
HIPUPOTHBIX BOJ

ITpuponHas Boga Kak MHOTOKOMIIOHEHTHBIN pacTBop. KoHueHTparus
PacTBOPOB U CIIOCOOBI €€ BHIpaKCHUS. | J1aBHBIE HOHBI B BOJAaX M MX
npoucxoxaeHue.  Xmopuinsle  HOHBL.  CysnbdaTHble  HOHBL
I'mapokapOoHaTHbIe W KapOOHATHBIE HOHBL VIOHBI HaTpus, Kamws,
Kayblus, Maraus. KapOonatHas cucremMa B MPUPOIJHBIX Bomax. MoHBI
Bojopona. Kinaccugukanus sox mo pH.

PactBopeHHblE  Tra3bl PacripocTpan€HHOCTE M OTHEJIbHBIE
MPEICTaBUTENH: KHCIOPOJ, a30T, YIVIEKUCIBIH Ta3, CEepoBOIOPOL,
YIIICBOAOPOAHBIE Ta3bl, aMMHaK. VICTOYyHMKM 0O0pa3oBaHHS W
BCTpEYAIOIINECs KOHIIEHTPALUH B IPUPOIHBIX BOAAX.

Buorennsie snementsl. CoemaeHus a30Ta, pocdopa, KpeMHHUSL, xKele3a.
HcTouHnKN OMOTEHHBIX 3JIEMEHTOB B IPUPOIHBIX Bojax. CoenuHeHNs
azota u ¢ochopa. Pornp B dorocunrese. Ilpouecc Hutpudukaimu.
KpyroBopoTs! GHOTE€HHBIX 3IEMEHTOB B IIPUPO/IE.

Oprannueckoe BemiectBo (OB). PasHooOpasue ¢(opM, HCTOYHUKH
noctyrieHust B BogoéMbl. Konmentpamus OB B mpHpOIHBIX BOJAX.
I'ymycossie BemectBa (I'B) — QymTpBOKHCIOTE B TYMHUHOBEIE KHCIIOTHL
Ponb B BOmoéMe ryMyCOBBIX BEILIECTB.

B3BemieHHBIE BEIECTBA B TPUPOAHBIX BOJAX.

MuxkpokommonerTsl (MK) u ux 3Hauenne. @opmer HaxoxaeHuss MK B
MPUPOAHBIX BOAAX M HMX cojepkaHne. OTnenbHBIE MPEICTaBUTEINH:
Opowm, Hox, ¢pTop, 6op, bepuiumii, CTPOHIHIA, Oapuii, HUKEJb, KOOAIBT,
MeIb, CBHHEI, pTyTh, KaJMWH, MapraHell, BaHAgWd, IHHK.
PagnoakTtuBHBIE BNMEMEHTHL. VICTOYHHKHM ¥ IPOHCXOXIEHHE B
TIPUPOAHBIX BoJax. PafmoakTHBHBIC 3IEMEHTHI (YpaH, pajui U ap.).

Knaccuduxamus mpupoaHsrx
BOJ,

Knaccuduranus Box mo xumudeckoMy coctaBy. Knaccndukamm O.A.
Anéxmra, M.I'. Bamsamxko, B.A. CynuHa. JocTOMHCTBA M HEOCTATKH
KIIACCH(UKALINH. ComocTaBieHHe  THIOB  BOJ 1O 3THUM




knaccudukamysiM. Kimaccudukanns Bon no muaepamm3zanuu: mo O.A.
Anexuny, B.11. BepHaackomy.

6 dopmupoBaHue XUMUYeckoro | OOmmpie 3aKOHOMEPHOCTH (OPMUPOBAHUS XHMHYECKOTO COCTaBa
cocTaBa IPUPOIHBIX BOJ npupoaHbIX  Boj.  Dakropsl, ompezensdiomye  GOpMHpPOBaHHE
XUMHUYCCKOTO COCTaBa IMPUPOAHBIX BOM: (1)I/I3I/IKO'F€OI‘pa(1JI/ILI€CKI/I€,
(u3nKo-XUMHYeCKue, reosiorndeckre. bronornueckne dakropsl. Poss
FI/I}Ip06I/IOHTOB B (bOpMI/IpOBaHI/II/I KadyeCcTBa BOJHI. AHTpOHOl"eHHLIe
(akTophkL. 3arpsi3HEHHE BOAOEMOB.
7 OOmmas 1 pernoHaIbHas luopoxumust  atMocdepHbIX  ocaikoB.  [IpomcxoxaeHune U
THUAPOXUMUS (opmupoBaHue cocTaBa aTMOC(HEPHBIX OCAIKOB.
OCOo0eHHOCTH THIPOXMMHYECKOTO pexuma pek. DopmupoBanue
XUMHUYECKOT'0O COCTaBa BOJA Ha BO)IOC60p€. cDOpMI/IpOBElHI/Ie cocTaBa
MTOYBEHHO-TIOBEPXHOCTHOTO CTOKa. HeoaHOpOAHOCTh XUMHYECKOTO
cocTaBa BOJbl B pekax. buorenHoe m OB pek, ux pexum. Pexum
PaCTBOPCHHBIX Ira30B U CTOK paCTBOpéHHLIX BCUICCTB. HoHHEBIH CTOK 1
CTOK  MHKpOdJeMeHTOB.  luapoxumus  038p.  OcobOeHHOCTH
THUAPOXUMUYCCKOTO PeKUMa O3ép Pas3HbIX 30H. BaMopHLIe SIBJICHUS Ha
pekax u o3épax TromeHcKoi o0acTy.
I/ICKYCCTBCHHBIG BOOEMBI. OcobenHoctu TUAPOXUMHYECCKOI'0O peKuMa
BOJOXPAHUJIMIIL, IPYAOB.
4.2. Paznesibl AMCHMIJIMHBI M BUAbI 3AHATHI
ouHasi hopma oOyueHus
CemuHapckor Bcero
Ne HaumenoBanue paszaena JleknnnoHHOT
n/m JIACTIUTLTAHBI 0 THUIIA N CP Hacos
THTIA
1 2 3 4 5 6
1 | Beenenue. 'mapoxumusi Kak HayKa 2 2 5 9
2 | TeopeTnueckue OCHOBBI 2 4 12 18
TUJIPOXUMUU
3 | CtpoeHue, coCcTaB U CBOMCTBA 4 4 10 18
BO/JIbl KaK PACTBOPUTEIISI
4 | XUMHUYECKUNA COCTaB MPUPOTHBIX 12 16 20 48
BO/JI
5 | Kimaccudukanmst npupoaHbIX BOJ 2 2 5 9
6 | ®opMupoBaHHE XUMHUECKOTO 4 2 5 11
COCTaBa MPUPOJIHBIX BOJ]
7 | OOmas 1 peruoHagbHas 6 2 5 13
TUJIPOXUMUS
DK3aMeH - - - 18
Hroro: 32 32 62 144
4.3. CeMUHApPCKOIro THIIA
No TpynoemkocThb
n/m Ne pasnena HaumenoBanue 1a00paTopHBIX padoOT (dac)
JACHMTLTUHBI
OYHas
1 2 3 4
1 1,4 I'mapoxumuyeckue ucciae 0BaHus Ha BOJIOEMAX U B
XUMHUYECKOH abopaTopuul. U3NKO-XUMHYECKHE 4
CBOMCTBA BOJIbI
2 2,3,4 l"a30Bb1i pesxuM BojgoemMoB. OnpeneraeHue
coJiep KaHusl KMCIOPOJia B BOJIE IO METOLY 4
Bunkuepa.




6,34

KapOonaTHas cucteMa mpupOIHBIX BOJ.
Omnpenenenue pa3nUIHbBIX (OPM YTOJIBHONW KUCIIOTHI.
CBSI3b €€ ¢ BeanynHou pH.

6,4

Omnpenenenue BojopoaHoro nokasaress (pH)
npupoaHoi Boabl. Cssa3b pH ¢ kapOoHaTHOM
CUCTEMOH

2,4

OpranuyecKkoe BEIIeCTBO IPUPOAHBIX BOI. MeTObI
KOCBEHHOTO ONPE/CICHHS OPIraHUIECKUX BEIICCTB.
OmnpeneneHne mepMaHraHaTHONW OKUCIIIEMOCTH
metosioM KyoGerst.

2,4

Opranuyeckoe BEUIECTBO IPUPOAHBIX BoA. MeTobl
KOCBEHHOTO OIpE/IeNICHIs] OPTaHUYECKHUX BEIECTB.
Onpenenenre GMOXMMUYECKOTO TOTPEOICHUS
kucioposa B Bojie (BIIK).

3,4

KauecTtBennas xapakrepuctuka Boasl. Onpenenenue
YKECTKOCTHU BOJIbI C MOMOIIIBIO TpHiioHa b.

3,4,6

I'maBHBIC KATHOHEL. OHpCJICJ'ICHI/Ie KaJIbIIUECBbLIX U
MarHmMeBbIX HOHOB.

4,6

['maBHBIE aHMOHBI MPUPOJHBIX BOA. OnpenesieHne
COJZIep KaHUs XJIOPHUJIOB B BOJIEC C a30THOKHCIIBIM
cepebpom.

10

4,6

['maBHBIC aHMOHBI TPUPOAHBIX BOA. OmnpeseneHne
cozepkaHus CyJIb(paToB B BOJEC TUTPOBAHUEM COJIBIO
CBHHIIA B IPUCYTCTBUH JTUTU30HA.

11

3,4,6,7

buorennsie BenecTBa NpupoaHbIX BoJ. CoeTMHEHUS
aszora, kpeMHusl, pocdopa, xxenesa.
Konopumerpruueckoe onpeneacHue OHOreHOB

12

4,5, 7

OO6mrast MUHEpaHu3aIs MPUPOTHBIX BOJI.
Oco0eHHOCTH MOHHOTO cocTaBa BogoeMoB OO0b-
HpTeiickoro 6acceitna. OnpeneneHne cyxoro
octatka. Pacu€r oOrmieit MuHepaM3aIuy BOIbI.
Kinaccudukanus mpupoaHbIX BOJ 11O
MUHEpaTU3aIHH.

HTroro:

32

4.4. IllpumepHasi TeMaTHKa KYPCOBBIX MPOeKTOB (padort) — He npeaycmoTpeno OITOIL.

5. Opranuszanus caMoCTOATEIbHONH PadoThI 00y4AKOIINXCS 110 JUCHUIINHE

5.1 Tunbl caMOCTOSATEILHOM PA0OTHI M €é KOHTPOJIb

Tun camocTosITeIbHON PabOTHI ®dopma o0yueHus

O4YHasi1

Texkymuii KOHTPOJIb

[IpopaboTka MaTepuana JEKIHH, 31 TECTUPOBAHUE

IIOAIOTOBKA K 3aHATHUAM

CaMOCTOSTEIIbHOS HN3YYUYCHUC TCM 8 TCCTUPOBAHUC

Pegepat

23 3amura pedepara

Bcero uacos:

62

5.2 YueOHO-MeTOAMYeCKHEe MAaTEPHAJIBI IJIs1 CAMOCTOATEILHOM padoThI

1.MeTtoandeckne ykazaHus 10 CaMOCTOATENIbHON paboTe UCHUIITUHBI «[ HAPOXUMHUSD 110
HanpasieHno noArotoBku 35.03.08 «BoaHble Onopecypchl U akBakyIbTypa» npoduiis «BoaHble

ouopecypebl u akBakynbTypa» / Coct. KoBanenko A.U. Tiomens: 'AY CeBepHoro 3aypaibs,
2021. - 9c.




5.3 TeMbl, BbIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YyYeHHe:

1. TeopeTuueckre OCHOBBI THIPOXUMHUH.

1.1 CrpoeHue BemecTBa M 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMUUYECKUX ITPOLIECCOB.
1.2 CoBpeMeHHbIE NIPEACTABIEHUS O CTPOEHUH aTOMOB U MOJIEKYJL.

1.3 Tunbsl XUMUYECKUX CBSI3EH.

1.4 ®akTopsl, BAUSIONIME HA CKOPOCTh PEaKIUU.

1.5 XuMuueckoe paBHOBECHE.

5.4. Tembl peepaToB:

1. Boxa. PacipocTpanenue u poJib B )KU3HU TIIAHETHI.

2 Bona. ®usnyeckue cBOMCTBA, aHOMAJILHOCTb.

3 CocraB, CTpOEHHE U CBOICTBA BOJIbI KAK PACTBOPUTEIIS.

4 CyniHoCTh MPOIECCOB TUIPOIIU3a U UX POJIh B IPUPOJIHBIX BOJAX.

5 [lonstue o OydepHocTH U Oy(PepHBIX CUCTEMAX.

6 Tunsl aucnepcHbix cucteM. KomnmounHoe cocrosiHue BemiectBa. CocTosiHME U
YCTOMYHMBOCTH KOJUIOUOB.

7 KapOoHnaTHas cuctemMa mpupOoJHBIX BO/I.

8 buoreHHbIe 2JIEMEHTHI TPUPOIHBIX BOJ, UX CBS3h C OPraHMYECKUM BEIIECTBOM.

9 MuKpOKOMIIOHEHTHI PUPOAHBIX BoA. Knaccudukanus. buorennas posib.

10 Oprannyeckoe BEECTBO MPUPOIHBIX BoA. McTouHMKN 00pa3oBaHuUsl.

11 MHTerpanpHple MOKa3aTeNN, XapaKTEPU3YyIOIIMEe KaK XUMUYECKUA COCTAaB BOJIBL, TaK U
OMOJIOrMYECKYI0 aKTUBHOCTh BOJIOEMA.

12 PacTBOpeHHBIE B BOJE ra3bl. XapaKTEpUCTUKA U IPOUCXOKICHUE.

13 Ponb kucCIOpOAA B )KU3HU BOJOEMA.

14 ®opmupoBaHHe cOCcTaBa MPUPOIHBIX BOJ. [IpsiMbie 1 KOCBEHHBIE (DAKTOPHI.

15 Xumudeckuit coctaB aTMOC(HEPHBIX OCATKOB.

16 JloHHbIE OCcaaKku. 3HAUCHUE UX U3YUYCHHUS.

17 AHTpOnIOr€HHOE BIMSIHUE Ha BOAHBIE SKOCUCTEMBI.

18 IIporeccyl caMOOUHIIIEHUS BOJIOEMOB.

19 HoBbie METOIbI B MI3YYCHUH XUMUU BOJIBI.

20 borarcTBa MUHEpaJIbHBIX BO/I.

21 I'eorepMalibHBIE BObI IJIAHETHI.

22 OcHOBHbIE THAPOXUMUYECKHE U TPOPHUUECKHE KIacCU(PUKAIINHN TPUPOIHBIX BOJOEMOB.

23 OCcoOEHHOCTH THIPOXUMUYECKOTO pexkruMa peK TIoMEeHCKOM 00macTu.

24 OcOoOEHHOCTH TUIPOXMMHUYECKOTO pPEeXKHMa 03€p pa3HbIX reorpaduveckux 30H
TromeHckoil obnactu.

25 3amopHbBIEe SBIEHUSA, NpUYMHBI 3aMopoB B OOb-UpThimickom Oacceiine. MeTobl
YIIy4IIEHUS THAPOXUMHUYECKOTO PEKHUMA 3aMOPHBIX 03€p.

26 EBtpodupoBanue BomoemMoB. Poib OMOTE€HHBIX U OPraHMYECKUX BEIIECTB B ITOM

npounecce.



6. @oHA OLEHOYHBIX CpeacTe IJisgd INPOBECACHUA HpOMe)l(yTO'lHOﬁ arrecranuun
oﬁyqammnxca AUCIHHUIIINHE
6.1 NnepeICHb KOMIIETEHIIMH H OIl€HOYHbIE cpeacrea MHAUKATOPA MNOCTHKECHHUSA

KOMIIeTeHI M
Koo Nupukarop HanmenoBanue
[Tepedyens mmaHUpPyEMBIX pe3yIbTaTOB
Komne- OCTHIKEHUSI OILIEHOYHOI'0
00y4eHUSs 10 AUCIUIUINHE
meHyuu KOMIIETEHIIHU Cpe/icTBa
3HAMb: Tect
- (hopMHUpOBAHUE KAa4eCTBA MPUPOIHBIX | DK3aMeHAIMOH-
BOJI IO BJIUSHUEM ¢usuKo- | HbIN OMIIeT
reorpauuecKux re0JIOTHYECKHUX,
(GU3UKO-XUMHUECKUX U OMOJIOTHYECKUX
N/T-160mk-1 (axTOpoB;
[Ipumenser 3Hanus, | - O TMOCIEICTBUSAX AHTPOIOTEHHON
MOHSATHS Y HABLIKU O | JIEATENLHOCTH;

OIIK-1

COCTOSTHUU BOJIHBIX
PECypCoB, Mpeke
BCETO MPECHBIX

- COBpPEMEHHBIE METOJBl XMMHYECKOTO
aHaJM3a MPUPOIHBIX BOJ;
ymemp:

TTOBEPXHOCTHBIX - BECTH JIOKYMEHTAIIMIO MPHU TIOJIEBBIX U
BOJ, TIPH 1a00paTOPHBIX MCCIICIOBAHUAX;
pPBIOOXO3SUCTBEHHBI | - HCIOJIL30BAaTh TIOJYYCHHBIE 3HAHUS

X UCCIIEIOBAHUIX
BOJIOEMOB, 3aIIUTE,

IIpH OTIPEJIeNIEHUH yCIOBUI OOUTaHUS U
BbIpAILIUBaHUs PbIO;

OXpaHe u - HCIIOJB30BaTh TIONYYCHHBIE 3HAHUS
palMOHAJILHOM UX | P OMNpENEJIeHUH  aHTPOIOT€HHOM
WCIOJIb30BAHUU Harpy3Kkd Ha BOJIHbIE OOBEKTHI;

enaoemov:

- MeTojaMu oTOopa W 00pabOTKH
TUIAPOXUMHUYECKUX TTPOO;

- MeTOoJIaMu 9KOJIOTHYECKOTO
MOHHUTOPHHTA U SKCIIEPTHU3BI

6.2 IIkaanl onleHNBaHUSA

I[aTudaibHas IKaJa OeHUBAHMS YCTHOTO0 JK3aMeHa

Onenka

Onucanue

OTJINYHO

JleMoHCTpHpyeT TIyOOKHe W MPOYHBbIE 3HAHHUS MO MPEeIMETYy; MOXKET
chopMyIUpOBaTh OCHOBHBIE TOHSATUS THAPOXUMHUH (BOJA, COCTaB
CTpOCHHE, aHOMAJIMU, XUMHUYECKHI COCTaB MPHUPOJHBIX BOJ, YCIOBUS
dbopMupoBaHHs ~ TPUPOJIHBIX BOJX W  JAp.) MPaBUIBHO  JaéT
TUAPOXMMUYECKYIO  OIICHKY  KauecTBa  TMOBEPXHOCTHBIX  BO[,
MOJATBEPXKIAET NpHUMEpaMH; claejal COOTBETCTBYIOIIMM BBIBOJ IO
u3araeMoMy Marepuany.

XOPOIIIO

HCMOHCTpI/IpyeT A0CTAaTOYHO ITOJHBIC 3HAHUA I/I3y‘{aeMOI>’I JUCHUIIINHBI,
€T0 OTBET MNPCACTABIIACT I'PAMOTHOC HU3JIOKCHUC yqe6H0r0 MaTepurajia
1o CYHICCTBY, OTCYTCTBYIOT CYIICCTBCHHLIC HCTOYHOCTH B
(I)OpMYJ'II/IpOBaHI/II/I HOHHTHﬁ; MMPpaBUJIBHO NIPUMCHCHBI THAPOXUMHUYCCKUC
OIICHKHU Ka4dCCTBA IMOBCPXHOCTHLIX BOJ, MHMOATBCPKIACHLI IMPUMCPAMU,
CICJIaH BBIBOJI. I[Ba BOIIpOCa OCBCUICHBI IMOJITHOCTBIO WJIM OJJUH BOIIPOC
OCBEIIIEH MOJIHOCTBIO, a JBa JPYIruxXx HJOBOIATCA OO JIOTMYECKOIO




3aBCPUICHUA npu HaBO,IISIIJ_II/IX/ JOITIOJIHUTCIIBHBIX BOIIpocCax
npenoaaBaTeiisd

JlemoHCcTpHpyeT 0oOlIue 3HaHHS OCHOBHOTO Marepuaiia 0e3 yCBOCHHUS
HEKOTOPBIX CYIIECTBEHHBIX TMOJOXKEHUH; (POPMYyIUPYET OCHOBHBIE
NOHSATHS C HEKOTOPOW HETOYHOCThIO (BOJA, COCTaB CTPOCHUE,
aHOMaJInuy, XUMHUYECKHUHU CcOoCTaB IMPUPOAHBIX BOA, yCJI0BUA
YIIOBJIETBOPUTENHHO | (pOpMUPOBAaHUS MPUPOIHBIX BOJ U JAp.); 3aTPYIHSACTCS B MPHUBEICHUN
IPUMEPOB I10 OIIEHKE XMMUYECKOT0 COCTaBa U KayecTBa BOa u T.1. OuH
BOIIPOC Pa300paH MOJHOCTHIO, JIBa HAYAThI, HO HE 3aBEPILICHBI 10 KOHIIA;
TpHU BOIIPOCA HAYAThI U IIPHU IMMOMOIIH HABOAAIIUX BOIIPOCOB JOBOAATCA
JI0 KOHIIa

JleMOoHCTpUpYeT HE3HAHKE 3HAYUTEIHHON YaCTH MaTepualia (CTpOCHHE,
COCTaB M CBOWMCTBa IMPUPOAHBIX BOA, HC MOXET OLCHUTH KA4Y€CTBO BOJ
METOJaMHU XHUMHWYCCKOI'O aHaiu3a, 1 T.I[.); J0IIYCTUJT CYIICCTBCHHBIC
OIIIMOKH B IMPOUECCE U3JIOKCHM A, HC YMECT BBIACIUTE I'NIABHOC U CACTIATH
HpaBHHLHLIfI BbIBOJI; IMPUBOANUT OIINOOYHEIE OIpCaACICHUS. Hn OHUH
BOIIPOC HE PACCMOTPEH JI0 KOHIIA, HABOJISAIIHUE BOIIPOCH HE TIOMOTAal0T

HCYAOBJICTBOPHUTCIILHO

HIkaJia oneHNBaHUsI TECTUPOBAHUS HA IK3aMEHe

Pesynbrar [TpaBuIIbHBIX OTBETOB, %
OTIIUIHO 86 — 100
XOpOIIIO 71-85

YAOBIIETBOPUTEIHHO 50-70
HEYJIOBJIETBOPUTEIIHHO Menee 50

6.3. TunoBbie KOHTPOJIbHbIE 32IAHUS WJIH HHbIE MATEPHAJIbI:
YkazaHsl B IPUIIOKEHUH 1.

7. Ilepe4yeHb OCHOBHOM U IONOJHUTEIbHON Y4eOHOM JIUTEPATYPbI, HEOOXOAUMOM 1151
OCBOEHHS THCIUIITHHBI
a) OCHOBHas JIUTEpaTypa
1. HukanopoB A.M. T'mapoxumus: YueOHuk. — 2-¢ u3f., nepepabor. u gom. — CIIG:
I'unpomereonsaar, 2001. — 444 c. (OnoOpena Ha 3acenanuu Kadenpsl BoaHbix 6uopecypcos u
akBaKkyIbTypbl OT «10» urons 2021 r. [Ipotokon Ne 10).

0) IOMONIHUTEIbHAS TUTEpATypa

1.HukanopoB A.M. I'mapoxumusi: YueOnuk — CII6: I'mapomereounsnmar, 1989. — 351 c.
(Onobpena Ha 3acemanuu kadeapsl Bogusix 6uopecypcoB u akBakyibTypbl OT «10» urons 2021
r. I[Tporokon Ne 10).

2.Anexus O.A. OcHoBbl ruapoxumun / YueOHoe nocobue. — JI.: 'uapomereounsaar, 1970.

— 442 c. (Onobpena Ha 3aceanuu Kadeapsl BoaHbIx OHOpPECypCOB U aKBaKyIbTYPhI OT « 10y HIOHS
2021 r. ITporoxkos Ne 10).



8. IlepeueHnb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIUOHHOI ceTH
"HHTepHer"
Ne | Ccpuika na unpopmanonssliii | HaumenoBanue pazpaboTku HocTtynHocTb
/ pecypc B DJICKTPOHHOH (hopme
i}

1. | http://elibrary.ru Hayunas anekTpoHHas | KpyriocyTouHblil OTKpBITHIH
oubIMoTeKa (cBOOOIHBIN) HOCTYTT
eLIBRARY.RU

2. | https://e.lanbook.com 000 «M3nmarenbctBO | KpyriocyTouHblil OTKPBITHIN
JIAHb» (cBOOOIHBIN) TOCTYIT

3. | www.iprmedia.ru OO0O «Aii [Tu Op Menua» | KpyriaocyTouHBIi OTKPBITBIN

(cBOOOIHBIN) TOCTYTT

4. | https://www.iprbookshop.ru DIIEeKTPOHHO- KpyriiocyTouHblii OTKPBITHIi
oubnmoreunas cucrema [PR | (cBoOomHBIH) HOCTYTT
BOOKS

9. Meroauyeckue yKazaHus A5l 00y4aroLMXcs M0 OCBOEHUIO TUCHHUIINHBI

1.JIabopaTtopHblii MPaKkTUKyM IO THAPOXUMHM CHOUPCKUX BOJOEMOB: y4eOHO-
METOJMYECKOE T0COO0Me Uil CTYJIEeHTOB OakanmaBpoB crenuanbHOocTH 110901 HampaBneHus
111400 «Boausie 6uopecypebl U akBakyiabTypa», Tromens: TI'CXA, 2009. 72 ¢. (OnoOpena Ha
3acenanuu kadeapsl BogHbIX OnopecypcoB n akBakyIbTYpsI oT «10» mronst 2021 1. [Tporokoir Ne
10).

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTU — HE TpeOyeTCs

11. MaTrepuajJbHO-TeXHHYECKOE o0ecriedeHue M CHUIINHbI
Texandeckoe 000pyI0BaHHE:

- MyJIbTUMEINHHAs YCTaHOBKA.
JlaGopaTopHoe 000pyI0BaHUE U PEAKTUBBHI:
- pH-meTp;

- ()OTORIIEKTPOKOJIOPUMETD;
-3JIeKTPOIUINTA;

- IUCTUILISTOP;

-TepMOCTaT;

-KUCJIOPOAHbIE CKIISTHKU;

- KOJIOBI;

- IUTIETKY;

-J103aTOPBHI;

- MPOOHPKH;

- IITaTUBBI,

- PEaKTHUBHI;

- PacTBOPBHI.

12. Oco0eHHOCTH OCBOEHHSI AUCHUIIMHBI JJIsi HHBAJIU/IO0B H JIUI[ ¢ OrPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbS

OOydenune oOy4arolMXcs C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBbS  TIPU
HEOOXOJMMOCTH OCYIIECTBIIIETCSI Ha OCHOBE aJanTHpPOBaHHOW pabouell mporpamMmbl ¢
WCIOJIb30BAHMEM  CHEIHALHBIX METOJOB OOy4YeHHMs M JUAAKTHUYECKUX  MaTepUaoB,
COCTaBIIEHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PU3NYECKOTO Ppa3BUTUS, HWHIWBUIYaTbHBIX
BO3MOXHOCTEH M COCTOSIHUSA 3/I0POBBS TAKUX 00ydaromuxcs (00yJaromerocs).

B memsix ocBoeHus ydeOHOW TporpamMmbl AMCHUIUIMHBI HMHBATUIAMH W JHUIAMH C
OTPaHUYEHHBIMHU BO3MOYKHOCTSIMU 37I0POBbSI 00ECTIEUNBACTCS:



- JUId WHBAIMAJOB U JIMIl C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3JIOPOBBSI IO 3PEHUIO:
pasMeIleHne B JOCTYIHBIX s 00yYalOIMIMXCs, SBISIFOIIUXCS CICHBIMU WM CIA00BUISIIUMH,
MECTax U B aJalTHPOBAaHHON (opMe CpaBOYHON HH(OPMAIIMH O PACTUCAHUN YUEOHBIX 3aHSATHIA;
MPUCYTCTBUE ACCUCTEHTA,  OKA3bIBAIOLIETO 00yYaoIeMycsi HEOOXOAUMYIO TIOMOIITb;

- BBIIIYCK aJIbTEPHATUBHBIX (JOPMATOB METOJUYECKUX MATEPUANIOB (KPYIHBIA MIPUPT HITH
aymuodaiisiel), HCIoONb30BaHME Bepcuu caiita s crnaboBumsammx ObC IPR BOOKS wu
cnenuanbHOro MoomnbHOro punoxenus [IPR BOOKS WV-Reader (mporpamMMbl HEBU3yalTbHOTO
IocTyna K uH(OpManmuy, NpeJHa3HAYeHHOW Uit MOOWJIBHBIX YCTPOWCTB, paloTarommx Ha
onepaunonHoi cucreme Android m i10S, xoropas He TpeOyeT crenuaibHO O0yYEeHHOTO
accuctenra, T.K. Joan ¢ OB3 mo 3peHuro paboTaroT CO CBOMM YCTPOHCTBOM MPHUBBIYHBIM
CIIOCOOOM, MCIIONB3Ysl CIEHUANbHBIC MITATHBIE MPOTPAMMBI JUTSI HE3PSYHX JIFOJCH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeer noiaHyI0 COBMECTUMOCTB);

- Ul VHBAJIWAOB WM JIMI C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBBS MO CITyXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE HH(POPMAIINH;

- Ul VHBAJIWAOB W JIMI C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 37J0POBbS, HMMEIOIINX
HapyIIEHUS] OMOPHO-JBUTAaTEIHLHOTO armapara: BO3MOXXHOCTb OECIPEIsTCTBEHHOTO JIOCTYIIa
oOyJaromuxcs B y4eOHbIE TTIOMEIICHUS, TyaJleTHbIe KOMHATHI U IpyTHe MoMeneHns Kadeapsl, a
Takke MpeObIBaHNE B YKa3aHHBIX  TTOMEHICHUSX.

O0pa3zoBanne 00yJarOIUXCS C OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI MOJKET OBIThH
OpPTaHW30BaHO KaK COBMECTHO C JPYTUMH OOYYAIONMIMMHUCS, TaK U B OTACIBHBIX TPYIaxX WIN B
OTIETBHBIX OPTaHU3AIHSX.



[Ipunoxenue 1
MuHHCTEPCTBO CENBCKOTO X034icTBa Poccuiickon denepauuu
®I'bOY BO lN'ocynapcTBeHHbIN arpapHblii yHUBEPCUTET CeBEpHOTO 3aypaiibs
HNHcTuTyT OMOTEXHOJIOTUU U BETEPUHAPHONU MEIULIUHBI
Kadenpa Bogubeix 6MopecypcoB U akBaKyJIbTYpbl

®OH/J OHEHOYHBIX CPEACTB

1o yueOHOM JUCIIUTIIINHE
I'nIPOXUMMUSA

1151 HanpaBieHus noArotoBku 35.03.08 Boaublie OMopecypChl M AKBAKYJIbTypa
npogunv «Boonvle dbuopecypcol u akeakynomypar

VYpoBeHb BhICIIEro 00pa3oBanus — 0akagaBpuat
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YTBEepKICHO Ha 3aceaHnuu Kadeapbl
npotokoa Ne 10 ot «10» utons 2021 r.
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KOHTPOJIBHBIE 3AJIAHUS 1 UHBIE MATEPUAJIBI OEHKHA
3HAHWUW, YMEHUM, HABBIKOB U (WJIN) OIIBITA JESTEIBHOCTH, XapaKTEPU3YIOIINE TATIbI
(opMHUpOBaHHS KOMIIETEHIIMIA B TIPOIIECCE OCBOCHUS TUCIUILITMHBI

I'MJIPOXUMUA
1.  Bompocsl A8 NPOMEKYTOYHOM aTTecTaluu (B ¢popMe YCTHOr0 IK3aMeHA)
KomnereHnimu Bonpocsl

OIIK-1 - CnocobeH | 3#amb: HOpMUPOBaHHE KadyecTBa MPHUPOIHBIX BOJ IMOJ BIMSHUEM (PH3HKO-
periarb THIOBEIE | TeOrpaMUecKuX TEOJIOTUYCCKUX, (DHU3MKO-XMMHUUYCCKUX U OHOJOTHYECKUX
3a7a4u (akTOpOB; O TMOCIEACTBHUIX AHTPONOTCHHOW JEATENILHOCTH; COBPEMEHHBIC
npod)ecCHOHANBHOI METO/Ibl XHMUYECKOTO aHaIIN3a MIPUPOIAHBIX BO:
JesITENbHOCTH Ha
OCHOBE spanmii | 1-1Ipeamer I'mapoxumun. E€ mecto B cucreme Hayk o 3emie
OCHOBHBIX saxonop | 2-Bona. Pacnpoctpanerne u ponb B ku3HM miaHeTsl. [IpuponHas Bona xak
MATEMATHYECKIX MHOTOKOMITOHCHTHBIH PacTBOP
CCTECTBEHH OHay‘l,HLIX 3.CocraB, CTpOE€HHUE U CBOMCTBA BOJIBI KaK PacTBOPUTENS

4. PU3NKO-XUMHUYECKHE CBOMCTBA BObI
u

5.du3nyeckue aHoMaabHbBIE CBOMCTBA JKUJIKOM BOJIBI
obmrenpodeccnonann

6.3HaueHHUE WOHOB BOJOPOJAA B WPHUPOAHBIX BOAax. VOHW3AIUSA BOJIBI.
HBIX JACIUIUIMH C

Knaccudukanus Box o Benununne pH
MIPUMEHEHUEM . " i

7.KayecTBeHHbIE ~ XapaKTEPUCTUKH  BOJBI:  KECTKOCTh,  INEIOYHOCTD,
HH(opMALHOHHO- OKHCIISIEMOCTh
KOMMYHHKALUOHHBIX | 8 KapGonaTHas cHCTEMa PUPOIHBIX BOJT
TEXHOJIOTHI

9.CynwdarHas cuctemMa mprupoIHBIX BOJ

10.2KéctrocTh Boabl. Kinaccudukanus Boj 0 KECTKOCTH
11.MakpokoMIOHeHTHI PUPOAHBIX BoJ. Mcrounuku B Boge. CopepikaHue B
BOJIaX Pa3HOIo TUIla

12.0cHOBHBIE KaTHOHBI MPUPOTHBIX BOJ. VICTOUHWKH M COMEpKaHUE B BOAAax
pa3Horo THUna
13. AHMOHHBIH
KOHIICHTpPaLUsI
14.buoreHHble JIEMEHThl NPUPOJHBIX BOA U HUX CBA3b C OPraHUYECKUM
BEIIECTBOM. JleleHHe BOJOEMOB IO BEIMYMHE OPraHUYECKUX U OMOIrEeHHBIX
BerecTB (Tpo(HOCTH)
15.A30T TPHUPOAHBIX BOJ,
MIOCTYIIJICHHUS] B BOAOEMBI
16.@octop. opmbl HAXOKAESHUS B BoIe. VICTOUHUKHY MTOCTYIIIICHAS

17 Kpemunii. @opMbl COeAUHEHUN KpeMHUS B BoA€. VICTOUHUKY MOCTYIUICHUS
18.Kenezo mpupomaeix Boa. Dopmpl HaxoxkaeHHs B Boae. Ponb B
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECcCaxX

19.MuKpoKOMIIOHEHTHI. THMHMYHBIE KATHOHBI (IUTUH, pyOMmuil, OepHILIHiA,
CTpOHIWIA, 6apuii). Ponbs B MpupoaHBIX BomoeMax

20. MuxkpokoMnoHeHTHl. TunaHbIe aHUOHEI (00D, OpoM, Hion, GTop)
21.PagnoakTUBHbBIC 3JIEMEHTHI IPUPOIHBIX BOJ

22.AmdoTtepHBIe KOMILIEKCOOOpazoBaTeny (MapraHel, XpoM, allFOMHUHUM...).
Posb B popMupoBaHrM XUMHUYECKOTO COCTaBa MPUPOJHBIX BOJ
23.0Opranudeckoe BeIecTBO MPUPOIHBIX BoA. PazHooOpa3ue popm, HCTOUHUKH
MOCTYIIJICHUS B BOJOEMBI

24T a3pl, pacTBOPEHHBIE B  MPUPOTHOU
npoucxoxaeHue. 3akoH I'enpu-Jlansrona.
25.Posb KUCTIOPOAA B )KU3HU BOJOEMOB. 3aMOPHBIE SIBICHUS

26.buoreHHas pojip yriekuciaoro raza. ICTOUHUKY MOCTYIIEHUS
27.PactBopuMocTb TBEPABIX BemlecTB. Mepa pacTBopuMocTH. CrocoOsl
pacTBOpEHHUS

28.@opMupoBaHue cocTaBa MPUPOIHBIX BOJ. [IpsiMbie 1 KOCBEHHBIE (aKTOPHI
29.buonornyeckuii pakTop B GOPMUPOBAHUE COCTABA IPUPOJHBIX BOJ

COoCTaB MNPUPOOHBIX BOJ. OCHOBHBIC aHWOHBIL. VCTOUYHHKH H

HaxXOXIeHuss B Boxae. VcrouyHuku

hopMBI

Bozle. XapakTEepUCTHKAa U




30.AHTponoreHssli pakrop GpopMupoBaHus cocTaBa MPUPOJHBIX BOJI.
31.I'ugpoxumust aTMOCHEPHBIX 0CAAKOB. XUMHUUECKHH COCTaB.

32 .I'mppoxumust pek. OcodeHHOCTH (OPMHUPOBAHUS XUMUYECKOTO COCTaBa Ha
BOJI0COODE.

33.I'ugpoxumust 03ep 1 BoAOXpaHWIUII. CXOJICTBA U pa3Inyusl.

34.00urme 3aKOHOMEPHOCTH (hOPMHUPOBAHKS XUMHUYECKOTO COCTaBa BOJ.
lanpoxumuyeckast 30HaTBHOCTb.

35.Cnoco6sI mpobooTOOpa NpH aHAIM3E IPUPOTHBIX BOJ. Y CTPOHCTBA,
UCIOJIB3yeMble IS mpobooTOopa. KoHcepralws mpod BOIbL

36.Tunbl XUMHUYECKUX CBsI3eil. JIUMONbHBIN MOMEHT Kak Mepa MOJIIPHOCTH
CBA3€EM.

37.CmemeHne BoA Kak (U3HKO-XUMUYECKUH PakTop PopMUPOBaAHHUS COCTaBA
IIPUPOJHON BOJBL.

38.KarnoHHBII 0OMEH Kak BaKHBIN (pakTop POPMUPOBAHUS XUMHUECKOTO
COCTaBa BOJIBL.

39.®usznko-reorpaduieckue GakTopsl HOPMUPOBAHUS XUMUIECKOTO COCTaBa
NPUPOAHBIX BOA: pelbed, KIMMar, ucrapeHue, BHIBETPUBAHHE.
40.I"eonornyeckre MOPOkI - MPsIMOit hakTop POPMUPOBAHUST XUMHUYECKOTO
COCTaBa MPUPOHBIX BOJI.

41.0kucauTEN HO-BOCCTAHOBUTENBHBIE YCIOBUS. [IoHATHE 00 OKMCIHUTENBHO-
BOCCTaHOBUTENIbHOM noTeHinane (Eh) npupoaHsix Bos.

Kiaccuduxkarms.

42 Tsaxénpie MmeTasutel. [IpencraButenu (KaaMui, CBUHEI, PTYTh, IIMHK U Jp.).
Ucrounuku nocrymuieHus. Biusiaue Ha THIpOOUOHTHI.

43.VHTerpalbHbIE TIOKA3aTEeIN Ka4eCcTBa BOJI.

44 PacTBOpEeHHBIC, B3BEIICHHbBIC U KOJUIOHTHBIE KOMITOHEHTBI IIPUPOJTHBIX BOJT
MHUHEPAIILHOT'0, FA30BOTO U OPTaHUYECKOTO MPOUCXOXKICHUSI.

45 .MUKPOKOMITOHEHTHI TIPUPOIHBIX BOJI. VICTOUHHUKH ITOCTYTIIICHUS

3aganuq.
YyMemb: BECTH TOKYMEHTALIUIO IIPH IOJICBBIX U JTa00PaTOPHBIX UCCIICA0BAHUSAX;
KCII0JIb30BaTh MOJYYCHHBIC 3HAHUS IPU ONPEACICHUN YCIOBHH OOWUTaHHS U
BBIpAILIMBAHUS PbIO; HCIIOJIB30BATh IOJIyUYCHHBIC 3HAHHUS MPU ONPEACICHUU
AHTPOTIOI'CHHOM HAarpy3KH Ha BOJHBIC OOBEKTHI:

1.I'mapoxumus kak Hayka. Mcropus pazsutus ['uapoxumun, €€ mpakTuIecKoe
3Ha4YEHHUE

2.BaxHeitmme CBOWCTBAa BOAHBIX PAcTBOPOB. IIOHATHS O KOHIICHTPAUHA H
CIIOCOOBI €€ BRIpKCHUS

3.I'padmaeckue ciocoObl BEIPAKEHUS COCTaBa MPHUPOIHBIX BOI

4.1IpuHIUIIBI BECOBOT0, 00BEMHOTO M KOJIOPUMETPHUYECKOTO aHAIU30B
5.Munepanu3arus npupoaHbIX Bo. Kitaccudukarus Boj Mo MHHEpaTU3alluu
6.Knaccugukanys npupoaHbIX BOA 0 XUMHYECKOMY COCTaBY

7.Kpyrosopor azora B o3epax (mo C.M. Kysuemnory). AszoTrduxcanms,
amMMoHH(UKanys, HUTpU(UKANWsA, NeHUTpUUKanysa. Poms Mukpodmopsr B
3THX IpoLeccax

8.HopmupoBaHue kayecTBa BOJ

9.UnTerpanbubie XMMHUYECKHE MoKa3arey, XapakTepHU3yIOLIne
OMOJIOTHYECKYIO0 aKTUBHOCTD BOJIOEMA

10.luctiepcHbie cucTeMbl, ICTUHHBIE U KOJUIOUHBIE PACTBOPHI

11.AncopOuust 1 BUIBI COPOLIMOHHBIX IPOLIECCOB B IPUPOAHBIX BOJAX

énadems: METOJAMH OTOOpa MW OOpPabOTKH THUAPOXUMHUYECKUX MpPOO;
METOJaMU 3KOJOIMYECKOI0 MOHUTOPHHIA U AKCIIEPTU3BI:

1.Haiiti omm6ky B popmyie Boasl Syo1°* 2

2.Haiiti omm6ky B popmyie Bojsl Ciy g9 %t




Na, 25
Na, 25
Na, 0,8

3.0Onucarsb coctaB Boanl CLyy 7
4.0Onucatb coctaB Boabl CLyj, 7
5.0mnucarsb coctas Bogsl C, S 5
6.0mucarsb coctas Bogsl C®
7.Haiitn ommbKky B popmyie Boasl Ciy 1092
8.Crioco0b1 mpob00TOOpa MpH aHaIM3€e TPUPOAHBIX BOI
9.YcTpolicTBa, UCIOIB3yEMBIC I TPOO0OTOOpa
10.Crioco0bI KOHCEepBaIMK TPOO BOMKI

11.Haiiti ommbKky B popmyie Boasl C 1065 >
12.Haiiti omm6Ky B popmyie Bomst C o5 2 >0

13. Haittu omm6Ky B popmyie Bozasr CL g <20
14.Haiitn omm6Kky B popmyie Boast CL, Sy g%t
15.Haiiti omm6ky B popmyie Boas C, S5 208
16.0mucarp coctas Bojpl Cyj 255 N& 59

17.0mmcath coctaB Bogp! S v
18.0Omumcate coctaB Boawl CL, S
19.I'paduueckue criocoObl BRIPAKEHUST XUMUIECKOTO COCTaBa IMIPUPOJIHBIX BOJT
20.Baxkneiimme cBoiicTBa BOJHBIX pacTBOpOB. lIoHATHE O KOHIEHTpauuu |
croco0ax e€ BeIpaXKeHUs

21.IIpsiMble ¥ KOCBEHHbBIE METO/bI ONPEENIEHUsI OPTraHUYECKOTO BEIIECTBA B
BOJIE

22.Crioco0bl BEIpaKEHH XMMHUYECKOTO COCTaBa MPUPOAHBIX BOJ

Na, Mg

IIpumep 3K3aMeHALMOHHOIO OHJIeTA

OI'bOY BO «I'ocygapcTBeHHBIN arpapHbiil yHUBepcUTET CeBEPHOTO 3aypalibsi»
WNHCTUTYT OMOTEXHONIOTMH U BETEPUHAPHOU MEAUIIUHBI
Kadenpa BomHbIx OMOpECYpCOB M aKBAKYJIbTYPbI
VYyebnas nucuuruinHa: [ 'uapoxumMus
Hamnpasnenue noarorosku 35.03.08 «BomHbie OMOpPECYpPCHI M aKBAKYJIBTYpay

DK3AMEHALIMOHHbBIN BUJIET Ne 1.

1. Kene3o mpupomHeix BoA. DopMbl HaxXOXJACHHS B Boje. Poiab B  OKHUCIUTEIBHO-
BOCCTAHOBHTEJILHBIX MPOIIEccax
2.  IlpuHIMIBI BECOBOr0, 00BEMHOI0 U KOJIOPHMETPUIESCKOTO aHAIH30B

3. Haiitn ommo6Kky B hopmyie Boasl CL, Sy ¢ 01
CocraBui: KoBanenko A.I. / / « » 20 I.
3aBenyromuii kagenpoii  Poibuna I'.E. / / « » 20 1.

Kpurepum oueHku:

IIsTHoanIbHAS IKAJA OCHUBAHMSA YCTHOI'O JK3aM€CHa

Onenka Onucanne

JleMoHCTpHpyeT TiyOOKHe M MpPOYHBIE 3HAHUS MO MPEAMETY; MOXKET
c(OpMyIMpPOBAaTh OCHOBHBIE MOHATHS THUAPOXMMHUH (BOJA, COCTaB
CTPOEHHME, aHOMAJIMU, XMMHUYECKHH COCTaB IPHUPOJIHBIX BOJ, YCJIOBHS
OTIIMYHO ¢opMHupOBaHMS  NPHUPOJIHBIX BOXA W Jp.) TpPaBWIbHO  JAET
TUAPOXUMUYECKYIO  OLIEHKY  KauecTBa  IOBEPXHOCTHBIX  BO[,
NOJATBEPXKIAET NPHUMEpaMH; CHEJIal COOTBETCTBYIOIIMM BBIBOJ IO
n3JlaraeMOMy MaTepuaiy.




JleMOHCTpHpyEeT JOCTATOYHO MOJHBIE 3HAHUS U3YYaEMOW JUCLHUIUINHBI;
€ro OTBET NPEJCTABIIAET IPAMOTHOE M3JIOKEHHE y4eOHOr0 Marepuala
0 CYILIECTBY; OTCYTCTBYKOT  CYLIECTBEHHBIE HETOYHOCTU B
(hopMyIHpOBaHWY MOHATUH; IPABIIILHO TPUMEHEHBI THIPOXUMHYECKUE
XOpO1I0 OLICHKM KaueCTBa MOBEPXHOCTHBIX BOJ, IMOJATBEPKICHbI IPUMEPAMU;
cellaH BBIBOJ. J/IBa BOIPOCA OCBEIIECHBI MOJHOCTHIO WIIM OJMH BOIIPOC
OCBEUIEH IOJHOCTBIO, a JBa JAPYIMX JTOBOAATCS JO JIOTMYECKOTO
3aBEpIICHUS npu HABOISAIUX/ TOTIOTHUTEILHBIX BOIIPOCax
IIPENOo1aBaTelIs

JleMoHCTpHpyeT 0oOIIue 3HAHWS OCHOBHOTO Marepuayia 0e3 YCBOCHHS
HEKOTOPBIX CYLIECTBEHHBIX IOJIOKEHUH; (HOPMYJIUPYET OCHOBHBIE
MOHATHS C HEKOTOPOW HETOYHOCThIO (BOJA, COCTaB CTPOCHUE,
aHOMaJIny, XUMHUYECKUI COoCTaB MMPUPOAHBIX BOI, yCJ10BUA
YAOBJIETBOPUTENBHO | (POPMUPOBAHUS MPUPOJTHBIX BOA U Jp.); 3aTPyIHSAETCS B MPUBEICHUU
MIPUMEPOB, 10 OIEHKE XMMHUYECKOIO COCTaBa M KadecTBa BOJI U T.JI.
OnmuH Bompoc pa3o0paH MOJHOCTHIO, /IBA HAYATHI, HO HE 3aBEPILIEHBI J0
KOHIIA; TpW BOIpPOCa HA4YaTbl W IIPU MOMOIIM HABOJAAIIHNX BOIIPOCOB
JIOBOJIATCS JIO KOHI[A

JleMOoHCTpHpYeT HE3HAHKE 3HAYNTEIILHON YacTH MaTepuana (CTpoeHue,
COCTaB M CBOMCTBA MPUPOIHBIX BOJ, HE MOXKET OLEHUTh Ka4e€CTBO BOJI
METOJaMU XMMHYECKOTO aHaju3a, ¥ T.J.); JOIMYCTHJ CYIIECTBEHHBIE
OIMOKH B MPOIECCE U3IIOKEHUS; HE YMEET BBIJICTUTH TJIABHOE U C/IETaTh
MPaBWIBHBIN BBIBOJ; MPUBOJMUT OMIMOOYHBIE ompeneneHus. Hu omun
BOINPOC HE PACCMOTPEH 10 KOHI[A, HABOSIME BOMPOCHI HE TOMOTal0T

HCYAOBJICTBOPHUTCIIHEHO

IIkana oneHMBaHWS TECTUPOBAHMS HA YK3aMeHe

Pesynbprar [IpaBUIBHBIX OTBETOB, %
OTIIUYHO 86 — 100
XOpOIIIO 71-85

YAOBJIETBOPUTEIHHO 50-70
HEYJIOBJIETBOPUTEIILHO menee 50

2. TecToBBIC 3a]aHUSA IS IPOMEKYTOYHOM aTTeCTAIUN
(3auert B (popMe TeCTUPOBAHUS)

3nams: QopMUpoBaHME KayecTBa MPUPOIHBIX BOJ MOJ BIUSHUEM (GU3UKO-TeorpapuuecKkux
re0JIOTHYECKHX, (DU3UKO-XMMHUYECKUX U OHOJOrHMuYecKux (akTOpoB; O TOCIEACTBUAX
aHTPOTNOTEHHOMN JESITEeNbHOCTH; COBPEMEHHBIE METO/Ibl XUMUYECKOTO aHAIHM3a MPUPOTHBIX BOJ

1.IlepBbIit yueHbli, KOTOPBI 00paTHII BHUMAaHUE Ha TO, YTO BOJIA SIBJISIETCS €/JMHCTBEHHBIM
BEIIECTBOM B IIPUPOJIE, CIIOCOOHBIM OJJHOBPEMEHHO HaXOUTHCS B TPEX arperaTHbIX COCTOSTHUIX:
ra3o00pa3HoM, JKUJKOM U TBEPJIOM...

2.B cBoeii pabore M.B. JIoMOHOCOB fan yyeHHE O MPUPOAHBIX BOJAX KaK O CIOXKHOM
pacTBOpe, COCTaB KOTOPOTO CBOUM IIPOUCXOXKIECHUEM 00s53aH OKpY’KaroLIEH cpese, O MmepeHoce
COJIEH B IIPOLIECCE KPYTOBOPOTA BOJBI, O XMMUYECKOM COCTAaBE BOJBI KaK CPEICTBE PACIIO3HAHUS
HEZp...

3.Bce ocHOBHBIE KATHOHBI IPUPOJHBIX BOJ — 3TO. ..



4.Bce 0CHOBHBIE aHUOHBI IPUPOAHBIX BOJI. ..

5.I'maBHbIi GakTop B GOPMUPOBAHUN XUMHUYECKOTO COCTAaBA MPUPOIAHOM BOMBI. ..

6.Daktop B (HOPMHUPOBAHMHM XUMHUYECKOTO COCTaBa MPUPOTHOW BOJIBI, SIBJISFOIIUNACS
CYILLECTBEHHBIM IS [TOI3EMHBIX BOJI. ..

7.T'a3, npucyTCTBYIOUIUI B BOJIE, HEOOXOIMMBIH JUIsl BBILIEIAUMBAHUS IOPOL. ..

8.Ilox ocMocoM mopa3yMeBaror. . .

9.KucnoTHOCTh BOJIbI 00YCIIOBIIEHA. ..

10.1lenogHOCTH BOABI OOYCIOBJICHA. . .

11.Bopopoanslii nokazarens pH — 310...

12.Konynou1HbIMU Ha3bIBaIOTCSI paCTBOPBI, B KOTOPHIX BEIIECTBO HAXOAUTCS B BUJIE TPy
MOJIEKYJ — KOJUIOMIHBIX YacTULl. Pa3mepbl KOJJIOUIHBIX YaCTUL IPUMEPHO COCTABJISIOT. . .

13.3akoH, nexaiuii B OCHOBE MOTEHIIMOMETPUYECKOTO METO/IA. ..

14.®akTop, HE OTHOCHMIEHCS K TreojJoruyeckuM (akropam mnpu (HOpMHUPOBAHUU
XMMHYECKOTO COCTaBa MPUPOJIHBIX BOJ. ..

15.Knacc Boapl OTCYTCTBYET B KJIacCU(UKALUU IPUPOTHBIX BOJI 10 XUMUYECKOMY COCTaBy
O.JI. Anexuna...

16.Bano3Hbie BOJBL. ...

17.A30HanbHbIE NPUPOIHBIE BOABL. . .

18.MakcumanbHOE KOJIMYECTBO BOJOPOAHBIX CBSI3€H, KOTOPOE MOXKET 00pa30BhIBATH OJHA
MOJIEKYJIa BOJIbI B )KMJIKOM Cpene. ..

19.MuHepanu3anus MpUPOIHON BOABI XapAKTEPHU3YETCSI BETUUHHOM. . .

20.Y4eHble-epBOOTKPHIBATENN XUMHYECKOTO CTPOEHUS BOJBI. . .

21.I'maBHeliie pacTBOpUMbIE MUHEPAJIBI, (POPMUPYIOLINE OCHOBHOW XMMHUYECKUNA COCTaB
MPUPOIHBIX BOJ. ..

22 IlpyurHaMHl HHYTOXKHOI'O COJEpP)KaHUS MHMKPOKOMIIOHEHTOB B IIPUPOJHBIX BOJaX
SABIIAFOTCH. . .

23.Tsoxensle MeTaIUIBI 00JIAqatoT. ..

24. TOKCHUYHOCTD TSHKEIOr0 METAJIJIa B BOJIE MPOIOPIIMOHATIBHO YBEJINYHUBAETCS C. ..

25.1To BogooOMeHy o3epa JensTcs Ha. ..

26.HeoqHOpOAHOCTh XMMHYECKOTO COCTaBa O3€pHON BOJBI 1O TIyOWHE M aKBaTOPUU
CBS3aHA...

277.@aKTOpBl, BAUAIOIUE HA THIPOXUMUYECKYIO 30HAIIBHOCTh BOJOEMOB. . .

28.1lBeTHOCTh IPUPOAHON HE3arps3HEHHON BOJBI OOYCJIOBJICHAa B OCHOBHOM HAJIMYUEM
T'YMHHOBBIX KHACJIOT ¥ OKHCBIO TPEXBAJIEHTHOTO XKEJIE3a. . .

29.AHTpOonoreHHoe eBTpopHpOBaHNE BOJOEMOB — HEXKEIATEIbHBIHM MPOLIECC, TAK KaK BEJET
K 3arpsA3HCHHIO BOJOEMA: YXYIIICHHIO KadecTBa BOJbI, CHIKCHHMIO KOJIMYECTBA BUIOB
I'HJIPOOMOHTOB, MOSIBJIICHUIO B BOJOEME aHA3POOHBIX 30H. ..

30.0prannyeckoe BEIIECTBO MPUPOAHBIX BOJX IO IPOUCXOXKACHHUIO JCIUTCS Ha
aBTOXTOHHOE, aJUIOXTOHHOE U MTOCTYNHMBIIEE ¢ BOJOCOOPHOI Mmiiomany. ..

31.0prannyeckue BELIECTBA, IPUCYTCTBYIOIINE B BOJE, HO HE BCTPEYAIOIIUECS B )KUBBIX
OpraHu3Max 3TO — T'YMHHOBBIE- U (DyJIbBOKUCIIOTHI. ..

32.0cHOBHbIE MOHBI B TPUPOAHBIX BOJAX, OOYCIABIUBAIOIINE MHHEPATIU3ALUIO
IPUPOIHKIX BoJ Ha 90-99 % 5To KaTHOHBI M aHHOHEI, Takue Kak: K* Ca?* Mg?* Na* HCO;™ COs*
CL™ SO4*...

33.MHUKpPOKOMIIOHEHTHI B IPUPOAHBIX BOJAX — 3TO BELIECTBA, KOHLIEHTPALMS KOTOPBIX
o0bryHO HIKe 1 mr/am® (mo Bunorpanosy A.IL) ...

34. Tsoxenoil BOAON Ha3bplBA€TCS W30TOINHAs PA3sHOBHIHOCTH BOJABI, B KOTOPOH MpOTHI
3aMEILEH Ha IEUTEPUL. . .

35.B MouekyJie BOAbI yrodl CBsA3M, MeX 1y AByMs aTomamu Bojiopoaa (H-O-H) pasen 104,3°
1 OJM30K K YIiIy TeTpasJpa. ..

36.AHomainbHbIEe (PU3NYECKHE CBOMCTBA BOJBI CBA3AaHBI C €€ JMIIOJIBHBIM CTPOCHHEM U
CIOCOOHOCTBIO K 00pa30BaHMIO BOJAOPOIHBIX CBSI3€H MEXIy MOJIEKYJIaMH. . .



37.Mepoii paCTBOPUMOCTH BEIIECTBA CIY>KUT KOHIICHTPALIMSI €r0 HACBIIIIEHHOTO PacTBOPA.
[loaTroMy pacTBOPUMOCTH BELIECTBA MOXKHO BBIPA3UTh TAKXKE KAK M KOHLEHTPALMIO — B
OTHOCUTENIBHBIX MaccoBoil (%) u oObemHOW (monmu enuHMIB]) Gopmol. KoadduuueHnt
PacTBOPUMOCTH BEIIECTBA — 3TO YHUCIIO MACCOBBIX YaCTei OE3BOTHOTO BEIIECTBA, KOTOPHIE MOTYT
PacTBOPUTHCS B CTa MACCOBBIX JOJSIX PACTBOPUTENS IPU AAHHBIX YCIOBUSX. ..

38.Ilox aKTHBHOCTBIO MOHA MOAPA3yMEBAETCs, Ta YCIOBHAs d(PPEKTHUBHAS KOHIIEHTPAIIS
HMOHA, C KOTOPOH OH B3aMMOJEHCTBYET C JIPYIMMM BEIIECTBAMHU IPH PEATBHBIX XUMHYECKHUX
peaKuusx. ..

39.MoHHas cuiia pacTBOpa pacCUMThIBA€TCd KaK CyMMa MPOM3BEICHUM MOJISPHBIX
KOHIEHTpaLMii BCeX HOHOB B paCTBOpE Ha KBaJpaT UX 3apsja...

40.Duznyeckas U XuMHUUecKas (XxeMocopOLusi) afcopOIrs BEIIeCTBA B MPUPOIHON BOJIE
JPyT OT Ipyra OTJIMYAIOTCS 10 00paTUMOCTH SIBJICHUS. . .

41.Iloxn coneHOCThIO TOHHMMAETCSl CYMMAapHOE€ COJEp)KaHHE B IpaMMax BCEX TBEPIbIX
MUHEpaJIbHBIX pACTBOPEHHBIX BELIECTB, COAEPKAIINUXCS B 1 KT MOPCKOM BOJIBI IPU YCIOBUH, OpOM
1 101 3aMellleHbl SKBUBAJIEHTHBIM KOJIMYECTBOM XJIOpA, BCE YIJIEKHUCIIBIE COJIM MEPEBECHBI B
OKCHJIbI, BCE€ TBEpJbl€ BEIIECTBA BBICYIIEHBl, a OpPraHMYECKUE BEIIECTBA COXCGKEHbI IMpU
temmeparype 480°C...

42 KapbonaTtHast u cyiab(daTHas cucTeMa paBHOBECHM B MPHUPOAHBIX BOJAX CIIYXKHUT JUIs
noaaepx aHus 0y(depHbIX CBOWCTB BOJBI. . .

43.buoreHHoe jxene3o B MPHUPOAHBIX BOJAX HAaXOIHUTCS B ABYX (hopMax — 3aKHMCHOM U
OKHCHOM. ..

44 T'eonorundeckuii — Benymuii akrop B GopMHUPOBAaHUHN MUHEPATU3ALUNA U XUMUYECKOTO
cocTaBa MPUPOJIHBIX BOJ. ..

45 Knaccudukanuss TpPUPOAHBIX BOJ IO MHUHEpaldu3aluuu mojpasymeBaer (mo B.U.
Bepnanckomy)...

46.Knaccudukanuss TPUPOTHBIX BOJ 10 MHHepanu3amuu monapazymeBaeT (mo O.A.
Anekuny)...

47.Knaccudukanus peuyHbIX BOJ IO MHHEpATU3aiuy, npepioxenHas O.A. AJCKUHBIM. . .

48.Knaccudukanms 03epHBIX BOJ 110 MUHEpaIM3aIuu, npeaioxkernas O.A. ATCKHHBIM. ..

49.Knaccudukanusi IpupoAHBIX BOJ M0 BeauduHe pH. ..

50.06menpunsTas KiaccupUKaIus TPUPOTHBIX BOJ IO BEIUYHUHE 00IIeH )KECTKOCTH. . .

51.'mapoxumust — HayKa, U3y4arollas XUMUYECKHI COCTaB MPUPOJIHBIX BOJI, a TAKXKE €ro
W3MEHEHHUS MO BIUSHUEM ECTECTBEHHBIX (XMMHUYECKUX, (PU3MUYECKUX U OHOJOTHYECKHX) U
AHTPONOTEHHBIX (PAKTOPOB U MPOLIECCOB. ..

52. OKuCIHUTEIILHO-BOCCTaHOBUTENbHBIN noTeHnnan (Eh) xapakrepusyeT crmocoOHOCTH K
OKHCJIEHUIO M BOCCTAHOBJICHUIO aTOMOB U MOHOB, U3MEPSETCS B BOJIbTAX, OTHOCUTEIBHO KaKOM-
b0 CTaHIAPTHOM OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOM pEaKIUU C TMOTEHIMAIOM paBHBIM
HYJIIO. ..

53.Peakuus Hy — 2€ = 2H" sBisercs cTaHIapTHOMW OKMCIMTEILHO-BOCCTAHOBUTEIBHOM
peakuueit ans onpeaeneHus Eh npuponnsix Boa. ..

54.Peakiusi TUApPOIM3a — OSTO XHUMHUYECKOE B3aMMOJEHUCTBHUE COJIM C BOJOW, HeE
COIIPOBOXKIAIOIIEECS U3MEHEHUEM PEAKIIHH CPEJIBI. ..

55.MUKpPOKOMIIOHEHTHI MPUPOJHBIX BOJ — camas MHOTOYHCIIEHHAs TPYIIa, UX JENAT Ha
rpynmnbl. OTMEThTE TUTUYHBIX MTPEICTABUTENECH. . .

56.11o pacnipocTpaHEHHOCTH B IPUPOAHOM BOJIE T'a3bl MOKHO PA3JIEIUTh HA TPU TPYIIIHI. ..

57.1Iponecc pacnaza OpraHMYECKOro BEIIECTBA B IPUPOJHBIX BOAAX HA3BIBACTCH. ..

Ymems: BecTH ITOKYMEHTAIMIO TIPU TIOJNEBBIX W JIAOOPATOPHBIX HCCIICAOBAHUSIX;
UCIIOJIb30BATh MOJYUYCHHBIC 3HAHUS TIPU OINPEICIICHUH YCIOBHI OOUTAHMSI U BBIPAIMBAHUS PhIO;
WCIIOJIb30BaTh IMOJyYCHHBIC 3HAHWS TPU ONPE/ICICHUN aHTPOIOTCHHOW HAarpy3Kd Ha BOJHBIC
OOBEKTHI;



58.XapakTepucTUKa IPUPOJHOM BOJBI, HE OTHOCAIIAACSA K KAYEeCTBEHHOM. . .

59.Pa30aBiIeHHBIMHU PACTBOPAMU CUUTAIOT. ..

60.DakTop, NPUBOIALIMN K CHIPKEHUIO COJIEPKaHMS pACTBOPEHHOT 0 KUCIOPOJia B BOJE. ..

61.He anomanbHOE CBOMCTBO BOJIBI. ..

62.MunumanbHOoe cojepkaHue pactBopeHHoro kuciopoaa (IIIK) B Bomoeme s
Mo/Iep KaHUs KUZHEIEATEITbHOCTH THIPOOUOHTOB B 3UMHUX YCJIOBHSIX. ..

63.MunumaiibHOE cojiepkanue pactBopenHoro kuciopoaa (IIJAK) B Bomoeme st
MO/IEPKaHUS KUZHEIEATEIbHOCTH THIPOOUOHTOB B JIETHUX YCIOBHSIX. ..

64.Jlns wona ycranoBieHo 3HadeHue I[IJIK= 0,08 wmr/m st BOAHBIX OOBEKTOB
PBIOOX 03K CTBEHHOTO HA3HAUCHUS. . .

65.Ins wmona ycranoBieHo 3HadeHue I[IJIK= 0,05 wmr/n g BOIHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HA3HAUCHUS. . .

66./1n1 wona ycranoieHo 3Hauenue I[IJIK= 300 wmr/m s BOIHBIX OOBEKTOB
PBIOOX035HCTBEHHOTO HA3HAYCHHUS. ..

67.1ns1 wona ycranoBieHo 3Hauenue I[IJIK= 100 wmr/m s BOIHBIX OOBEKTOB
pPBIOOX035HCTBEHHOTO HA3HAYCHUS. . .

68.[1ns1 xaruona ycraHoBieHo 3Hauenwe I[IJIK= 180 wmr/m nmns BOJHBIX OOBEKTOB
pBIOOX035HCTBEHHOTO HA3HAYCHUS. . .

69.]1ns xatmoHa ycrtaHoBieHo 3Hauenwe I[IJIK= 50 wmr/m s BOJHBIX OOBEKTOB
pPBIOOX035HCTBEHHOTO HA3HAYCHUS. . .

70.1ns1 xatuona ycrtaHoBieHo 3HaueHwe I[IJIK= 120 wmr/m nmns BOJHBIX OOBEKTOB
pBIOOX035UCTBEHHOTO HA3HAYCHUS. . .

71.1ns wona ycranoBiaeHo 3HaueHue I[IJIK= 40 wmr/m mnsg BOAHBIX OOBEKTOB
pBIOOX035HCTBEHHOTO HA3HAYCHUS. . .

72.0pratojienTUYECKU MOKa3aTelb, PEKOMEHAYEMbIM g OINpPENEICHUsS TOJbKO B
HUTHEBOM BOJE. ..

73.HopmaTtuBHbIi nuana3oH pH 1j1s npupoaHbIX BOJ. ..

74.I'occTaHmapTOM HE YCTaHABIMBAIOTCS TPEOOBAHUS K KAYECTBY BOI. ..

75.MuHepanuzaluyu BOJbI, MPU KOTOPOW TemmepaTypa 3aMep3aHusi U MaKCUMallbHas
MJIOTHOCTH coBmnaaioT (mo Kaunosuuy H.M.)...

76.25eMeHT, TIpH HEIOoCTaTKe KOoToporo B Bojae (koHmeHtpauus Humwxke 0,01 mr/m)...
pa3BUBaETCs Kapuec 3y00B y YeloBeKa, a mpu u3osITke (6omnee 1,5 mr/im) — diroopos. ..

77.Tsoxenplii MeTal MPUCYTCTBYET B BOJIE, IPU HEJOCTATKE BBI3BIBAET MAJIOKPOBHE Y
YeJloBeKa U )KMUBOTHBIX. BiMsieT Ha MOCTyIIEeHNE a30TUCTHIX BEIIECTB, aKTUBU3UPYET OMOCHHTES,
YBEJIMUEHUE COJEpKaHUS XJIopodpuiia y pacTeHUd U acKOpOMHOBOM KHCJIOTHL. Bxomut B
CTPYKTYpy BuTamuHa B12...

78. Tsokenplii  METayul, XOpOIIO PAcTBOPMMBIA B  BOAE, OJUH U3 Hamboiee
pachpoCTpaHEHHBIX 3arps3HuTencii. B Boae MNPUCYTCTBYeT B pa3IUYHBIX KOMIUIEKCAX.
KonnenTpanus cHIKaeTcs ero TOJIbKO B IIETOYHBIX Bojax. [Ipu HemocTaTke MeTania y pacTeHui
Hapymiaercs oOMeH YIJIeBOJOB, OEITKOB, YMEHbIIAeTCs coAepxkanue xinopodumia. [Ipucyrcreue
€ro yMEHBIIAeT y YelIOBEKa TOKCHYHOCTh MEIU M KaAMHs. YCKOPSET pa3BUTHE IPOACKEd. Y
HEKOTOPBIX OECIIO3BOHOYHBIX BXOJHUT B COCTAaB rema (3ejieHast KpoBb). . .

79.Tsokenslii MeTaul, OY€Hb TOKCHUYHBIN, BBI3BIBACT Y 4YelloBeKa Oojie3Hb MuHamara.
Cesi3piBaeT O€NKH B MPOYHBbIE KOMILUIEKCH. BcTymaer B peakiiuio ¢ CONSIMH KPOBH U TKaHEH,
KOTOpbIE TEPSIOT CBOU 3aIIUTHBIE CBOMCTBA. ..

80.Tspkenplii  MeTalI, MJIOXO aacopOupyeTcs B BOJE B3BEIICHHBIMU BEIIECTBAMHU.
WMHTEeHCUBHO MOTONIAaeTCsl TUAPOKCUIAMHU METauloB. HakamnuBaeTcst B MSTKHX TKaHSAX PBIO.
3amemnser QOTOCHHTE3, C HUM POCT y pacTeHWil. B crmyuae orpaBiieHus mroael pa3BUBaeTCs
6one3ns Urait-Utaii. ..

81.Tsoxenblit MeTam, KOMIUIEKcooOpa3oBaTenb. CaMOCTOATEIbHBIX MUHEPATIOB HE UMEET.
Brnusier Ha MUNIUAHBIN U yTIIeBOAHBINM 00MeH. TOPMO3HUT CHHTE3 KHUPHBIX KUCIOT U XOJIECTEPHHA.
WHorga ero moxy4aroT MyTeM CKUTAHUSI aCIIUHHI, KOTOPhIE €r0 MHTEHCHBHO HAKATUIMBAIOT. . .



82.0memMeHT yamie BCEro JMMUTHPYIOUIUH OHONMpPOIYKTHBHOCTH BOJOEMOB YMEPEHHOM
30HBI. ..

83.Tum TpodHOCTH (KOPMHOCTH) CIEAYIOIIETO BOJAOEMA: HU3KAsh MUHEpPATU3aIUsl BOJIBI,
KHCcI0€e 3HaueHue pH, BBICOKOE cO/ep)KaHHME OpPraHMYECKOIro BELIECTBAa, MAJO€ COJAEp)KAHUE
OMOTCHHBIX BEIIECTB. ..

84.Ycnosue, HE criocobcTByromiee (opMUPOBAHUIO COJISTHOTO 03€pa. ..

85.IIpssmbiMu pakTOpPBI B POPMUPOBAHIH XHMUYECKOTO COCTaBa MOBEPXHOCTHBIX BOJI. ..

86.K ¢usuko-xummueckum (akropam B (POPMHUPOBAHUHM COCTaBa MPUPOIHBIX BOJ
OTHOCSTCH. ..

87.AHUOHBI, CKAaIUIMBAIOLIUECS B BOJIaX HEPTIHBIX MECTOPOXK/ICHUH. ..

88.00bIuHbIN METO1 OIIpeIeTICHUsI OMOTEHHBIX BEIIECTB B BOJE. ..

89.K crocobam coxpaHeHHS OCTOSHCTBA XUMHUECKOT'O COCTaBa MPOOBI BOIBI OTHOCHT. ..

90. 15151 oTG0pa 1po06 ¢ TIITyOHHBI UCTIONB3YIOT. . .

91.PacTuTenbHOCTh BIUSET HA XUMUYECKHUM COCTAaB MPUPOIHBIX BOJ] U€pe3 U3MEHEHHE. ..

92.B dopmyne KyprmoBa nnsi mpeiacTaBieHUsT XHMHUUYECKOTO COCTaBa IMOI3EMHBIX BOJ]
HCIOJIb3YyeTCs TICeBA0APoOs. PacindpyiiTe u 3anuuinTe NpucyTCTBYIOIIME SIEMEHTHI:

p M (anmonst (100 %))/(xatnonsi(100 %))T, ...

93.PaccTaBpTe COOTHOIIEHUS HOHOB U1 TUIIOB MPUPOAHBIX BOJ (1o Anekuny O.A.)...

94 Metamopduzamnusi TpUPOAHBIX BOJ — MEPEXO] U3 OJHOIO0 XUMUUYECKOTO THITA BOJBI B
JPYTOM IMyTEeM B3aUMOJECHCTBUS C BEIIECTBOM OKPYKAIOIIEH CPEbI. ..

Bnaoems: wmeromamu otTOb0pa M 00paOOTKM THAPOXMMHUYECKHX MpPo0; METoAaMH
HKOJIOTUYECKOTO MOHUTOPUHTA M SKCIIEPTU3BI:

95.I1pu onpeneneHnu coAepKaHus B BOJE KapOOHATOB MCIOJIb3YETCS KUCIOTHO-OCHOBHOM
WHJUKATOP. ..

96.I1pu ompeneneHun COAEpKaHHUS B BOJE THAPOKAPOOHATOB MCIIOJIB3YETCS KHUCIOTHO-
OCHOBHOW MHAMKATOP. ..

97.®akTop CMOCOOCTBYET MOBBIIMICHUIO KOHIICHTPAIlMM PAacCTBOPEHHOTO KHCIOpOJa B
BOJE. ..

98.I'maBHBIE HOHBI MPUPOAHBIX BOJI OMPEALISAIOTCS B OCHOBHOM METOJIOM. ..

99. 1151 onipeiesieHusl CoJiepyKaHus B BoAe KaTHOHOB skenesa (I111) mpumeHstoT peakTus. ..

100. 151 onipeaesieHust ’KECTKOCTH BOJIbI IPUMEHSIOT PEAKTHB. ..

101.dDaxkTop, oka3pIBarONIMii HaUOOJIbIIIEE BIMSIHUE HA YCIOBUE BOJIOOOMEHA, OT KOTOPOTO
3aBUCUT MUHEpAIU3aLUs U XUMUYECKUN COCTaB MTOBEPXHOCTHBIX BOJ. . .

102.MeTo1 HE OTHOCHUTCS K ONPEJEIICHUI0 OPraHU4YE€CKOr0 BELECTBA IPUPOIHBIX BOJ. . .

103.0cHoBHass (¢opma moTpebieHnus a3ora (UTOIUIAHKTOHOM W BBICIICH BOJHOMN
PacTUTENBHOCTBIO. . .

104.0OcHoBHas hopma notpedbnenus ¢pochopa BogHON OUOTOMH. . .

105.1Tokazarenu HE oTHOCsIIMECS K OpraHOJIENTUYECKHUM. ..

106.1Tokazarenu oTHOCSIIMUECS K OPraHOJENTUYECKUM. ..

107.1Tpo3pauyHOCTh BOABI MOKHO OIPEAETUTD. . .

108.Ha Benmnuuny BomopoaHoro nokaszarens (pH) BoJbl BAHSIOT CIeIyIOINEe KOMIIOHEHTHI,
HaxoJsIIuecs B BOJE. ..

109.0061m1as1 )k€CTKOCTh BOBI OIPEAEISIETCS. . .

110.MeTo10M KUCTOTHO-OCHOBHOTO TUTPOBAHUSI ONIPENETISIOT COAEPKaHUE B BOJE. ..

111.MeTo10M OKMCIUTENIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS ONPENIENSAIOT COIEpKAHUE
B BOJIE. ..

112.MeTo1T KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUS JIKUT B OCHOBE OIPEACIICHUS B
BOJE. ..

113.MeTo/10M OCaIUTENHLHOIO TUTPOBAHUS ONPEIEISIIOT CO/IepKaHUE B BOJIE. ..

114.I'uppoxuMHrUecKre MOKa3aTelnd, KOTOPbIe ONPENEsSIOT HEMOCPEACTBEHHO Ha MECTe



otbopa mpoo...

115.TToka3zarenu, HE HyKJaroIuecs B (PUKCAIMU HA MECTE 0TOOpA MPOOHI. ..

116.K 3anaxam ecTeCTBEHHOTO IPOUCXOXKIECHUSI OTHOCSTCS. ..

117.K 3amaxaM HEOPraHMYECKOTO MPOUCXOKICHUS OTHOCSATCS. ..

118.MeTeoposioruyeckue yCcioBHsl, XapaKTepU3yIOIIUe KIUMar. ..

119.I10uBBI MEHSIOT B XHMHUYECKOM COCTaBe (PHIBTPYIOIIUXCSA Yepe3 HUX aTMOC(HEepHBIX
BOJ...

120.0cob6eHHOCTH HMOHHO-cOoieBOoro coctaBa pek OOb-Uptheimickoro OacceiiHa Ha
teppuropun TromeHckoi obnacTu. ..

121.MyTHOCTb BOAbI 00YCIIOBJIEHA COJIEP’KAHNEM B3BEIICHHBIX U OKPALIEHHBIX BEILIECTB B
BOJIE. ..

IIpouenypa oueHuBaHust

Dk3aMeH B (popMme TeCTHpOBaHUS NMPOBOJUTCS Ha 0Opa3oBareiabHOW IuIardopme By3a
Moodle. Tlpu mnpoBeneHUM TECTHUPOBAHUS, IS KaXKIOTO OOYYAIOIIETOCs aBTOMATHYECKU
(dopMupyeTcss MHAMBUAYAJIbHBI BapuaHT 3K3aMEHAI[MOHHOTO OWJieTa ¢ MEPEeYHEM TECTOBBIX
BonpocoB. BapuanTt Bxitogaer 30 TecTOBBIX BOIIPOCOB. [Ipo10IKUTENIBHOCTh TECTUPOBAHUS — 45
MUHYT, 00yd4arolmeMycsi MpeloCcTaBlIsIeTcs JBE MONBITKU. B Tabnuile, mpencTaBieHHON HUXKeE,
yKa3aHbl KPUTEPUU OLEHUBAHMS, KOTOPbIE BKIIOYAIOT IMPOLEHT U KOJUYECTBO MPABHIIBHBIX
OTBETOB JIs OLICHKH 3HaHUIA.

Kpurepun ouenku:

Bbana IIpaBuabHBIX 0TBETOB, %
OTIIUIHO 86 — 100
XOpOIIIO 71-85
YAOBIIETBOPUTEIHHO 50-70
HEYJIOBJIETBOPUTEIIHHO Menee 50

3. Tekymuii KOHTPOJIb BHINIOJTHEHUSI CAMOCTOSATEIbHON padoThI

Tembl pedepaTtoB
DopMupyroTcs pe3ybTaTbl 00yUeHUSI:
3namsp: (QOpMHpPOBAHUE KayecTBa MNPUPOJHBIX BOJA MO BIUSHUEM (U3UKO-TeorpapuuecKux

I'COJIOIrNYCCKHUX, (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX 1 OHOJOIMYECKHX (baKTOPOB; O IMOCICACTBUAX
aHTpOHOFeHHOfI ACATCIIBHOCTH,; COBPEMCHHBIC MCTOAbl XUMHUYCCKOI'0 aHaJIn3a IMpUpPOAHBIX BOI.

ymemop: BCCTH NOKYMCHTALHWIO IIPH IIOJICBBIX U Ha60paTOpHHX HCCIICAOBAHUAX, HMCIIOJIB30BATh
TMOJIYUCHHBIC 3HAaHUS ITPU OIPCACICHUN YCHOBPII;'I oOUTaHHUA U BbIpallliBaHHA pH6; HCIIOJIb30BAaTh
MOJIYUCHHBIC 3HAHUA IIPU OIIPEACIICHUN aHTpOHOFGHHOﬁ HarpyskKu Ha BOJHBIC OOBEKTHI.

Bopa. Pacnipoctpanenue u poiib B )KU3HU IJIAHETHI.

Bopna. ®usnueckue cBOMCTBA, aHOMAJIBHOCTD.

Cocras, cTpoeHHe U CBOWCTBA BOJBI KaK PAaCTBOPUTEIIS.

CyIHOCTh MPOLIECCOB THPOJIN3A U UX POJIb B IPUPOHBIX BOAAX.

[Tonsartue o OydepHOCTH U Oy(epHBIX cHUcTeMaXx.

Tuner gucnepcHeix cucteM. KosmmonaHoe coctosiHue BemiectBa. CocTosHUE U
YCTOMUUBOCTh KOJIJIOUOB.

7 KapOoHaTHast cuctemMa NpUpOJHbIX BOJI.

8 buoreHHsle 371€MEHTHI IPUPOAHBIX BOJI, UX CBA3b C OPraHUUYECKUM BEIIECTBOM.
9  MHUKpPOKOMITIOHEHTHI PUPOAHBIX BoA. Kitaccudukanuus. buorennas poss.

10 Opranngeckoe BeLIECTBO MPUPOIHBIX BOA. VIcTOUHNKM 00pa3oBaHusl.
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WHTerpanbHble 0Ka3aTeny, XapakTepu3yolue Kak XUMUYECKUI COCTaB BOJIbl, TaK U
OMOJIOTUYECKYIO aKTHBHOCTH BOZOEMA.

PacTBopeHHbIe B BOJiE ra3bl. XapakTepUCTHKA U IPOUCXOXKACHHUE.

Ponp xucimopona B )kM3HU BOJOEMA.

dopmupoBaHUE cOCTaBa MPUPOAHBIX BOJ. [IpsiMble 1 KOCBEHHBIE (DAaKTOPBHI.
XUMHYECKUI cOCTaB aTMOC(HEPHBIX OCA/IKOB.

JloHHbIE Ocaiki. 3HAUE€HUE X U3YUEHUS.

AHTpPOIIOr€HHOE BIUSHUE HA BOJAHBIE SKOCHCTEMBI.

[Ipoueccryl caMoOUMILIEHNS BOJAOEMOB.

HoBele MeTO/1bI B U3yYEHUH XUMHUH BOJIbI.

BborarcTBa MuHEepaabHBIX BOJI.

I'eoTepmanbHble BOABI MJIAHETHI.

OcHOBHbIE THAPOXUMUYECKUE U TpOpUUECKHE KIIacCCU(UKALUN TIPUPOIHBIX BOJIOEMOB.
Oco00eHHOCTH THAPOXUMHUYECKOTO PekuMa pek TIoMEHCKOH 00IacTH.

Oco0eHHOCTH THAPOXMMHUYECKOTO peXUMa O03€p pa3HbIX reorpa@uueckux 30H
TromeHckoil obnacTu.

3aMOpHBI€ SIBJIEHUS, NPUUMHBI 3aMopoB B OOb-UpTthilnickom Oacceline. MeTobl
YIIyYILIEHUs THIPOXUMHUYECKOTIO PeKUMa 3aMOPHBIX 03€p.

EBTpodupoBanue BomoemoB. Poib OMOreHHBIX M OPraHUYECKUX BEIIECTB B ATOM
porecce.

Bomnpocsl k 3amuTe pedepara

Ponr Boap! ay1a moraneTs 3emMiia?

KaxoBrI 3amace! Boas! Ha 3emie?

3HayeHre KpyroBopoTa BObI Ha TuiaHeTe?

B 4uém nmpuunHa aHOMaJIbHBIX CBOMCTB BOJIbI?

CrtpoeHne MOJIEKYJIbl BOJIbI - KAaK OCHOBA €€ CBOMCTB?

[ToueMy Bo/ly Ha3bIBAIOT YHUBEPCAIBHBIM PACTBOPUTENEM?

Kaxk sHeprus rupoTaninu cBs3aHa ¢ paCTBOPUMOCTBIO BEIIECTBA?

B uém 3akioyaercs CymHOCTh Mpoiiecca ruapoau3a’?

Kakyto ponb urpaer ruaponus B GoOpMUPOBAHUN IPUPOTHBIX BOA?
Kakwue cymectBytot 6ydepHbie cUCTEMBbI B TPUPOIHBIX BOAX?

JlaTe monsiTue 0ydepHoit cUCTEMBI K €€ CBOWCTB?

Uro Takoe nucnepcHas cuctema? Kakue TUIBI TUCIECHBIX CUCTEM BBIJICISIOT?
B uém cyTh kKapOOHATHOW CHCTEMBI IPUPOAHBIX BOI?

Kakue OuoreHHbIe 371€MEHTHI BBIACIAIOT B TUAPOXUMUN?

3HaueHne OMOTEHHBIX AIIEMEHTOB ISl OMOMPOAYKTUBHOCTH BOJ0EMA?
KakoBa cBsi3b OMOT'€HHBIX AJIEMEHTOB C OPraHUYECKUM BEIIECTBOM?
Kakue BemiecTBa B IpUPOIHBIX BOJIaX OTHOCAT K MUKPOKOMITOHEHTaM?
KakoBa npuunHa MU3epHBIX KOHIIEHTPAIM BEe1IeCTB B Boje?

Kak xnaccuuuupyror MUKpOKOMIIOHEHTHI IPUPOAHBIX BOJ?

Ponb MUKPOKOMIIOHEHTOB B Boji0éMe?

KaxoB cocTaB opraHnyeckoro BeliecTsa B MpUPOJHBIX Bojia?
HcTouHnKH OpraHnyecKoro BellecTBa B MPUPOAHBIX BOAAX?

Kakmne mokazaTenu OTHOCAT K WHTETPAbHBIM, XapaKTEePHU3YHOMUX OHOJOTHYECKYIO
AKTUBHOCTb BOJIOEMA?

Kax 3aBucut pacTBOpUMOCTB Ta30B OT CTPOEHUS MOJIEKYJIbI?

Kaxue napameTpsl cpebl BIMSIOT HA pACTBOPUMOCTH I'a30B?

KaxoBa ponb kuciopoa ajis >Ku3Hu BogoéMa’?

CrpoeHnue kuciaopoa u ero (pu3ndecko-XuMUYECKUe CBOMCTBA?



28. [lepeuncnuTh MpsIMbIE U KOCBEHHBIE (PaKTOPHI B (POPMHPOBAHUN XUMUYECKOTO COCTAaBA
IIPUPOHBIX BOA?

29. B uém oTiinume npsAMbIX (PaKTOPOB OT KOCBEHHBIX [T (POPMHUPOBAHUS IIPUPOIHBIX BOA?

30. KakoBa MuHepanu3aiws 1 0COOEHHOCTh XHMHUYECKOTO COCTaBa aTMOC(EPHBIX 0CATKOB?

31. B uém 3aximogaercst posib aTMOC(epHBIX 0CaKOB B (POPMUPOBAHUH MOBEPXHOCTHBIX U
MIO/I3€MHBIX BOJ?

32. Kak MeHseTcsl Ka4eCTBO BOJI ITOJ1 ICHCTBUEM aHTPOIIOTEHHOTO (akTopa?

33. Kakue Bu/IpI aHTPOIIOTEHHOTO BIUSTHUS HA TIPUPOIHBIE BOAOEMBI MO)KHO OTMETHTH?

34. B uéM 3aKIro9aeTcs CynHOCThb POIecca CaMOOYHIIICHUS BOIOEMOB?

35. KakoBslI 3amacel MuHepasbHbIX Bog B Poccun?

36. Kak ncnonb3yroT MuHepanbHble Bojbl B Poccun? KakoBbl mepcrieKTuBbI?

37. [IpuBemuTe CymECTBYIONINE KIaCCUPUKAIIMH T€OTEPMAIbHBIX BOJI IIJIAHETHI?

38. [IpuBenuTe rUAPOXUMUYECKHE U Tpodudeckne Kiaccupuranuu 03€p?

39. B uém 3axmrouaercss OCOOCHHOCTH THIAPOXHMHUYECKOTO peXHMa pek TIOMEHCKOH
obnactu?

40. KakoBbI MpUYMHBI 3aMOPHBIX SBIICHUN Ha BogoéMax TroMeHCKoW o6macTn?

IIpouenypa ouennBanus pedepara

B paOoueii mporpamme IUCHUIUIMHBI TMPUBOJIUTCS IE€pPEUEHb TEM, CPEIu KOTOPBIX
oOyuarouuiicss MoKeT BeIOpaTh TeMy pedepara.

[TapameTpsI OIIEHOYHOTO CPEICTBA:

- UH(OpMaIMOHHAs JOCTATOYHOCTB;

- COOTBETCTBHE MaTepHalia TeEMe U TUIaHy;

- CTHJIb | SI3BIK M3JI0KEHUS (11e7Ieco00pa3Hoe UCIIOIb30BAHUE TEPMUHOJIOTHH, TIOSICHEHUE
HOBBIX HOH?ITHfI, JJAKOHUYHOCTD, JIOTUYHOCTD, ITPABUJIIBHOCTE NIPUMECHCHUA U Oq)OpMJ'IeHI/IH ouTar
H 1p.);

- HAJINYWE BBIPAKCHHOM COOCTBEHHOM MO3UITUH;

- aZIecKBaTHOCTb U KOJUYECTBO MCIOIb30BAHHBIX HCTOYHHUKOB (5—10);

- BJIaJICHHE MaTEepPHAJIOM.

Ha 3amuty pedepara, cocTosiryto u3 myOIMYHOr0 MPEACTaBICHUS PACKPBITON TeMbl U
OTBETOB Ha BONPOCHI, OTBOAUTCS 10—15 MUHYT.

Kpurepumn oueHku:

- «3aYTEHO» BbICTABJIACTCs, €CIH o6yqa10m1/11710}1 B IIOJIHOM 00BEME BJIaJeCT JaHHBIM
MaTcprajlioM, ueﬂecoo6pa3Ho HCIIOJIB3YET TCPMHUHOJIOI'MKO, BBOJAUT HOBBIC IIOHATHA; HU3J1aract
JJAKOHHUYHO, A€J1ac€T JIOTNYHbIC BBIBOJbI,

-  «HeE€ 3a4YTEHO0» BBICTABJISICTCA, €CIIN o6yqa10m1/11710}1 HE CITPaBUJICA C paCKPBITUEM TEMBI,
ci1abo BJIaAeeT MOHATUINHBIM alrapaToM, U3JIOKCHUE MaTCpHrajlia HCJIOTUYHO, CACIIAHHBIC BEIBOAbI
HE COOTBCTCTBYIOT IMOCTaBJICHHOM OcIn.

4 TecTOBbIC 3a1aHUA
(mpeacTaBJieHbl BbIIIIE)

TecTupoBaHue MPOBOAUTCS Ha 0Opa3oBaTenbHOM MaThopme Moodle. Ilpu nmpoeaeHnn
TECTHPOBAHUS, JUISI KKIOTO OOYyYalolIerocss aBTOMaTHYECKH (OPMUPYETCS] WHAUBHTYaTbHBIH
BapuHaHT C TIEpeYHEM TEeCTOBBIX BOIpocoB. BapuanTt Bkmowaer 20 BompocoB. KoHTponb
OTJIENBHBIX TeM MpeayCMaTpUBacT MaKCMMalIbHOE BpeMs Ha MPOBEACHUE TeCTHpoBaHUs 10 30
MUHYT. B Ta0nuiie, npeacTaBieHHON HIKE, YKa3aHbl KPUTEPHH OLICHUBAHHUS, KOTOPHIE BKIIIOYAIOT
MPOLIEHT ¥ KOJUYECTBO MPAaBUIBHBIX OTBETOB JIJISl OIEHKU 3HAHUU.



Kpurtepuu onennBanus

bana IIpaBuIbHBIX 0TBETOB, %
OTJIMYHO 86 — 100
XOPOIIO 71-85
yIOBJIETBOPUTEIHHO 50-70
HEYJI0BJIETBOPUTEIBHO MmeHee 50
5. 3apauu

®opMupyroTCs pe3ybTaThl 00yUeHUS:
enademp: MeTos1laMu 0TOOpa M 00pabOTKU FMAPOXUMHUYECKUX MTPOO; METOAAMHU SKOJIOTHUECKOTO
MOHHUTOPHHIA U 3KCIIEPTHU3BI:

3aoaua 1. Yem OyaeTe pyKOBOJICTBOBATHCS B BBIOOPE CTAHITUY (CTaHIIUI) y1st 0TOOpa Ipo0
BOJBI HAa BOJOEMeE, €CIH 03ep0 MMeeT OKpyriyio dopmy. Ilnomans 3epkana okoiao 2 K2,
MakcuMaibHas rryouna - 1,5-2 m?

3aoaua 2. Heo6xo1mMo oToOpaTh MpOoOBI BOJIBI IS SKOJIOTHIECKOM SKCIIEPTH3HI HA PEKeE,
B KOTOPYIO IPOU3BOJUTCS COPOC HEOUMIEHHOW CTOYHOW BOJbL JlmmHA peku okoio 150 km.
upuna B Mmecte cOpoca - 50 M. 'myOuna - 6 M. Ha kakom paccTossHUM HY>KHO BBIOpaTh CTaHIIUU
0T MecTa cOpoca CTOYHBIX BOJ?

3aoaua 3. CKONbKO HY)XHO TNPUTOTOBUTH EMKOcTeH i oTOOopa mMpoObl BOABI C
MIPOBEJICHUEM KOHCEpBAIMH, €CIM HY)XHO OIpEeNeNuTh Takue Mmokazarenu, kak pH, kucimopon,
Hedrenponyktel, AITAB, dheHonbI, OHOreHHBIE 371eMeHTHI (a30T u Gochop)?

3aoaua 4. PaccumTtaTh KOJIMYECTBO aMMHuaka B Boze, ecinu pH cocraBmser 10 en.,
Temmepatypa - 22°C, a KOHIICHTPAIHs aMMOHHS - 2 MT/IM°.

3aoaua 5. OnpenenuTh, TPOUCXOAUT BBIJCICHUE WJIM TIOTJIONMIEHHWE KHCIOpOJa W3
MPECHOW BOJBI, €CJIA TeMIepaTypa BoAbl cocTaBisieT 18,5°C, napiuaibHoe JaBICHUE KUCIOPOaa
paBHo 0,209 atMm., a comepkaHue ero B Boze - 9,0 mr/mm3?

IIpouexypa oneHUBAHUS CUTYAUMOHHOM 3a1a4U

C 1enpr0 KOHTPOJIS HABBIKOB OOydYaroniuecs BBHINOJHSAIOT pemieHue 3anad. Kpurepuw
OILICHKM:

— MPaBWIBLHOCTH OTBETA MO PEHICHHUIO 3a/a4d, TEOPETUUECKOE 0O0OCHOBAHUE PEIICHUS U
BBIBOJT;

— CO3HATENBHOCTh OTBETA (YUUTHIBACTCSA MOHUMAHUE U3JIaraéMOro MaTepuana);

— JIOTMKa W3JIOKEeHHMs Marepuaia (y4UTHIBACTCA YMEHHE CTPOUTH IENOCTHBIN,
MOCJIeIOBATEIbHBIN paccKas);

— palMOHAIBHOCTh MCIOJb30BaHUS BPEMEHH, OTBEJCHHOTO Ha 3afaHue (HE 0J00pseTcs
3aTSAHYTOCTh BBIMOJHEHUS 3aJaHHs, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HHAWBUIYaTbHBIX
0COOCHHOCTEH 00yJarommxcs).

Kputepun onenkn:

- «OTJIMYHO» - OTBET Ha BONPOC 3aJauu JaH NpaBuibHO. OObSICHEHUE XO0Ja €€ PeLIeHUs
oJIpoOHOe, MOCNIeA0BAaTENbHOE, I'PAMOTHOE, C TEOPETUYECKUMHU OOOCHOBaHMAMHU (B T.4. U3
MIPAKTUKH); OTBETHI HA JIOMOJHUTEIbHBIE BOIPOCHI BEPHBIE, YETKHE.

- «XOpOLIO0»: OTBET Ha BOINPOC 33/1a4M JaH MpaBUWIbHO. OObACHEHHE XO/a €€ pelIeHUs
oJIpoOHOE, HO HEJOCTATOYHO JIOTMYHOE, C €AMHUYHBIMHM OLIMOKaMU B JETalIX, HEKOTOPhIMU
3aTPyAHEHUSIMH B TEOPETHMYECKOM OOOCHOBaHMM (B T. Y. M3 TPAKTUKU), OTBETHl Ha
JIOTIOJIHUTENbHBIE BOIIPOCH! BEPHBIE, HO HEIOCTATOUYHO YETKHUE.




- «Y/I0OBJIETBOPHUTEJIBLHOY»: OTBET HA BOIIPOC 33/1a4M JaH NpaBmwibHO. OOBSCHEHUE X0/a €€
pElIeHHs HEIOCTATOYHO IOJIHOE, HETOCIeI0BATEIbHOE, C OMMOKAaMU, CIa0bIM TEOPETHUECKUM
obocHOBaHMEM (B T.4. M3 MPAKTHKH), OTBETHl HA JIOTIOJHUTEIBLHBIC BOIPOCH HEIOCTATOYHO
YETKHE, C OIIMOKAMH B JCTaNIAX.

- «Hey/0BJIETBOPHUTEIBLHOY»: OTBET Ha BONPOC JaH HempaBwibHO. OOBsICHEHHE X0/1a ee
pElICHHs JaHO HETOJHOE, HEMOCIeI0BaTelIbHOe, ¢ TPYyObIMH OIMOKaMHu, 0€3 TEOPEeTHIECKOTO
000CHOBaHUsI, OTBETHI HA JIOTIOTHUTEIHHBIC BOMPOCH! HETMPAaBUIbHBIC (OTCYTCTBYIOT).



