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[Tpu pazpaboTke paboueil mporpaMMbl yueOHOM TUCIUIUITMHBI B OCHOBY TOJIOXKEHBI:

1) ®I'OC BO mno nHanpasienuto noarotroku 35.03.08 Boaubie 6ropecypchl U akBaKyJIbTypa,
YTBEP)KJICHHBIW MUHHUCTEPCTBOM oOpa3zoBanus M Hayku PD «17» urons 2017 r., mpuka3 Ne

668

2) YueOHBIN TUIaH OCHOBHOUM 0Opa3oBarenibHOM mporpammbl 35.03.08 Boanbie OGuopecypcehbl u
aKBaKyJIbTypa npoduis «BomHble OHOpecypehl U aKBaKyIbTypa» 0J0OpeH YUeHBIM COBETOM
OI'bOY BO I'AY Cesepnoro 3aypanbs oT «25» mast 2023 r. [Ipotokon Ne 10

Pabouas mnporpamma y4eOHOW JIUCHUILIMHBI Of00peHa Ha 3acelaHuM Kadeapbl BOJHBIX
OMOpecypcoB U aKBaKyIbTYphl 0T «25» mast 2023 r. IIpoTokon Ne 8

U. o. 3aBenyromuit kadenpoit \ 7~A=z___ T.E.Pwibuna

Pabouast mporpamma y4eOHOU TUCIUILIHHBI 000peHa METOIUUECKON KOMHUCCHENH HHCTUTYTA OT
«29» mas 2023 . [TpoToxon Ne 8

\
IIpencenarenb METOAMYECKON KOMUCCUM HHCTUTYTA @ M.A. YacoBumukoBa

Pa3zpaboruuk:
Muxaitnosa JI.B., nonieHt kadeapsl BOIHBIX OMOpPECYPCOB U aKBAKYJIbTYpHI, K.0.H.
KoBanenko A.W., crapmmuii npenogaBarens Kadeapbl BOAHBIX OMOPECYpPCOB U aKBAKYJIbTYPHI

P

J{MpeKTOp HHCTUTYTA: A.A. baxapes



1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo
WHnukatop 1oCTHKEHUS [lepeuenp mIaHUPYEMBIX PE3YJIBTATOB
KoMne- PesynbraThl 0OcBOCHUS
KOMITETEHIINT 00y4eHUs 10 TUCHIUILTIHHE
menyuu
3wamp: - (HOPMHUpPOBAaHHE  KadyecTBa
NPUPOAHBIX BOX IOJ BIHMSHHEM (U3MKO-
reorpaMUECKIX TeOIOTHICCKIX, (PHU3UKO-
XUMHYECKHUX B OMONOTHIEeCKHUX (paKTOpOB;
CrmocobeH  pemiate - 0 TOCIEACTBHAX  AHTPOIIOTCHHOM
THUITOBBIC 3a1a4u SSTEILHOCTH;
e NJ1-160nk-1 [Tpumensier A ’
npohecCHOHAILHON - COBpPEMEHHBIE METOIBl XHUMHYECKOI'O
3HAHMUS, OHSATHS U
JIeATEIbHOCTH HA OCHOBE aHaM3a MPUPOIHBIX BOJ;
. HaBBIKH O COCTOSTHUN
3HAHHUH OCHOBHBIX ymemp:
BOJIHBIX PECYPCOB, IIPEXKIE
3aKOHOB - BECTH JOKYMEHTAIMIO IPH MOJEBBIX U
BCETO NPECHBIX
MaTeMaTHYEeCKHX, 71a00PaTOPHBIX UCCIIEIOBAHUSX;
OIIK-1 IIOBEPXHOCTHBIX BOJ, IIPH
€CTCCTBCHHOHAYYHBIX H v - HCIOJIB30BaTh MNOJYYCHHBIC 3HAHUA TIPpU
PBIO0X03AHCTBEHHBIX .
o0enpodeccnoHanbHbI ONPEACJICHUH  YCIOBHH OOWUTaHUS U
HCCIICIOBAHUSX BOIOEMOB,
X JHCIHAIUTHH c BBIPAIUBAHHS PBIO;
3aIKTe, OXpaHe ’
NpUMCEHEHHEM - HCIIONIb30BATh IOJyYCHHBIC 3HAHUS MPU
paLOHAILHOM HX .
UH(OPMALMOHHO- OIpeIeTICHIH AaHTPOIIOTeHHON Harpy3KH Ha
UCIIOJIB30BAaHUH
KOMMYHHKaIMOHHBIX BOJHBIC OOBEKTHI;
TEXHOJIOTU I e1adems:
- MerogaMu orbopa U 00paboTKu
THAPOXUMUYECKUX TTPO0O;
- METOZIaMH 3KOJIOTYECKOTO MOHUTOPUHTa
Y 9KCIIEPTHU3BL.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

Jannas mgucnumivHa OTHocuTcs K bBrnoky [ o0s3aredbHOM dYacTH 00pa3oBaTeilbHOU

IIPOrpaMMBI.

Jns w3ydeHHs JUCHUIUIMHBI HEOOXOMuMBbI 3HaHHUA B oOnactu: OpeaHuueckas u
ouonocuueckasn xumusi, Heopeanuueckasn u anarumuuecxas xumus, I uoponozusi.

['unpoxumus SBISETCS MPEANISCTBYIOMIEH TUCIUIUIMHON IS JAUCUUIUIMH: Memooul
pulOOX035CMEEeHHbIX UCCed08anull, McKkyccmeenHoe 60Cnpou3so0cmeo puvlo, Mnoycmpuanvroe
pb1606800cmeo, Ixonocus puld, Pviboxoszaiicmeennasn cuopoxumus, Ilpomviciosas uxmuonocus,

AxsapuymHoe pbi60800cmeo0.

JucuunirHa u3ydaercst Ha_3 Kypce B S cemecTpe 1o o4yHOU opme 0OyueHUsl.

3. O0beM AUCHHMILVINHBI U BBl y4eOHOH padoThl

OO0mmas TpyA0€MKOCTh TUCIIUIUIMHBI COCTABISIET 144 4acoB (4 3a4€THBIX €IMHMII).

Ounas ¢popma
Buz yauebHoit paboThl 0byennus
CEMECTP

5
AyauTopHbIe 3aHATHSA (BCero) 64
B ToM uucne: .
JIeKMoHHOTO THUITA 32
CeMHHapCKOro TUIa 32
CamocrosiTeJibHas pa6oTa (Bcero) 62
B ToM uucne: .




[TpopaboTka MaTepuaia JEKIHi, MOATOTOBKA K 3aHATHUSIM 31
CaMocTOsSTeNbHOE U3YYCHUE TEM 8
Pedepar 23
Buza npomexyTo4HOM arTecTanyu: JK3aMEH
DK3aMeH 18
OO01mas Tpy10eMKOCTh qac 144
3ad4. eI. 4

4. Coep:xkanue QU CHUNTHHBI
4.1. Conep:xanue pa3iesioB TUCUUIIMHBI

Ne HaunmenoBanue paznena Conepxanue pazzena
/1 JACTTUTITAHBI
1 2 3
1 Beeaenue. I'mapoxumus kak Kpatkuii ucropuueckuii ouepk. Ilpenmer ruppoxumuu, €€ MeCTo B
HayKa. cucteMe Hayk o 3emue. Poib THApOXMMHYECKUX HCCICIOBAaHUN Ha
COBPEMECHHOM JTare pa3BuTHs oOmiecTtBa. OCHOBHBIC HAIIPaBICHUSA
UCCIIeIOBaHUN. 3HAaYCHWE THAPOXUMHYECKUX HCCICJOBAaHUN IO
KOHTPOJIIO M OXpaHe OKPY’KarolleH cpesibl. 3a/1auu THIPOXUMUN
2 TeopeTnyeckue 0OCHOBBI CrpoeHue BeIIECTBa W 3aKOHOMEPHOCTH IPOTEKAHHMS XHMHUYECKHX
TUAPOXUMHUN IIPOLECCOB.
CoBpeMeHHbIE MPE/ICTABICHUS O CTPOCHUH aTOMOB M MOJIEKYJ. THIIBI
XUMUYECKHX CBsi3eld. DakTophl, BIMAIONIME HA CKOPOCTh PEAKIMH.
XUMH4ecKkoe paBHOBECUE
3 Crpoenue, coctaB U cBoiictBa | CocTaB M CTpPOGHHE MOJICKYJBl BOJABL [ HMIIOTE3bl, OMMCHIBAIOLIME

BOJbI KaK paCTBOPHUTCIIA

CTPYKTYPY BOIBI B Pa3HBIX arperaTHBIX COCTOSHHUSIX. AHOMAaJbHBIC
CBOMCTBA BOJBL.

Bona kak pactBoputenb. [Iporecchl pacTBOpEHUS M MX JHEPTeTHKA.
PactBopsieMOCTh TBEPABIX BEIIECTB M IOHATHE O MHHEpPATH3ALUU.
Paz0aBienHble pacTBOpBL. TeopHs AIIEKTPONIUTHUSCKON TUCCOIHAIIIH.
AKTHBHOCTh HOHOB B pacTBopax. MloHHas criia pacTBOPOB

4 XUMHYECKHI COCTaB
TIPUPOIHBIX BOJ

IIpuponnas BoJa Kak MHOIOKOMIIOHEHTHBIH pacTBop. KoHneHTpanus
PacTBOpPOB U CHIOCOOBI € BhIpaKeHUs. | JTaBHBIE MOHBI B BOJAX U MX
mpoucxoxaeHue.  Xnopuauele  WOHBL.  Cynb(aTHble  HOHBIL
I'mapokapOoHaTHble W KapOoHaTHbIe WOHBI. MOHBI HaTpus, Kauus,
Kajplus, Maraus. KapOGoHaTHas cucrema B IPUPOAHBIX Bojax. MoHBI
Bojpopona. Knaccudukanus o mo pH.

PactBopeHHBbIE rasbl. Pacnipoctpan€éHHOCTB 51 OTZEJIbHBIE
MPEJCTaBUTENN: KHCIOPOA, a30T, YIIEKUCIBIA ra3, CepoBOJOPOL,
YIJIEBOJOPO/HbIE Ta3bl, aMMmHuak. Mcrounmkm oOpa3oBaHus U
BCTPEYANOIIECS KOHIIEHTPAUH B MIPUPOAHBIX BOJAX.

buorennsie anementsl. CoeinHeHNs a30Ta, pochopa, KpeMHHS, JKee3a.
HcTouyHMKN OMOTEHHBIX 3JIEMEHTOB B NMPHUPOAHBIX Boaax. CoemHeHHs
azota u ¢ocdopa. Ponp B dorocunresze. [Iporecc HUTpUDHUKAINM.
KpyroBopoTbl GMOT€HHBIX 3JI€MEHTOB B IIPUPOJIE.

Opraanyeckoe BemecTBOo (OB). Pa3nooOpaszme ¢opMm, HCTOYHHKH
noctymieHnss B Bogoémel. Konmentparust OB B mpupomHBIX Bomax.
I'ymycossie Bemectsa (I'B) — GyIbBOKHCIOTH M TyMHHOBBIE KHUCIIOTEI.
Pousib B BoJ1oéMe T'yMyCOBBIX BEIIECTB.

Bs3Bemiennsle BeliecTBa B NPUPOAHBIX BOAAX.

Muxkpokomnonentsl (MK) u ux 3Hauenue. @opmsl HaxoxaeHus MK B
HOPUPOAHBIX BOAAX M HX cojepxaHue. OTIeNbHbIE NPENCTABUTEINNU:
opowm, Hon, ¢pTop, 6op, OeprwLTHii, CTPOHIMIA, OapHii, HUKENb, KOOAJBT,
Meib, CBHMHEL, pPTyTb, KaAMWH, MapraHel, BaHaJuW, IMHK.
PagnoaktuBHble 21€MeHTHl. VICTOUHMKM M HPOUCXOXKAECHUE B
NPUPOJHBIX BoAax. PagroakTuBHbIC 3JIEMEHTHI (YpaH, paguid u ap.).

5 Knaccudukarus mpupoIHsrx
BOJI

Krnaccudukanus Bog no xumuaeckoMy coctaBy. Kimaccudukarmmm O.A.
Anéxuna, M.I'. Baysimko, B.A. Cynuna. JIocTOMHCTBa W HENOCTAaTKU
KJTAaCCU(UKAITHH. CorocTaBJieHHe  THIIOB ~ BOJ 1O  OTHM




knaccupukanusam. Knaccudukanus Box mo munepanusaimu: mo O.A.
Anexuny, B.I1. Bepnajckomy.

6 dopmupoBaHHe XUMUIecKoro | OOme 3aKOHOMEPHOCTH (OPMHPOBAaHHS XHMHUYECKOTO COCTaBa
COCTaBa MPUPOAHBIX BOJ, npupomgHbix  Box.  @akrtopel, ompexpensoumie  (GopMupoBaHHe
XUMHYECKOTO COCTaBa IPHPOTHBIX BOJX: (hHU3HMKo-Teorpaduieckue,
(u3uKO-XUMHYECKHe, reosorndeckue. bronornyeckne daxropsl. Poib
TUIPOOMOHTOB B (POPMHUPOBAHMM KadecTBa BOIBL. AHTPOIIOTCHHEIC
(hakTopsl. 3arpsi3HEHHE BOJOEMOB.
7 OO0m1ast ¥ pernoHaIbHAS lmopoxumuss ~ atMocdepHBIX  ocankoB.  IlpomcxoxmeHwe o
TUAPOXHUMUA (bOpMI/IpOBaHI/Ie COCTaBa aTMOC(bepHI)IX OCaJaKOB.
OCoOEHHOCTH TUAPOXUMHYECKOTO pexuma pek. DopmupoBanue
XUMHYCCKOI'O COCTaBa BOJ Ha Bo;[oc60pe. cDOpMI/IpOBaHI/Ie cocCTraBa
[IOYBEHHO-IIOBEPXHOCTHOIO CTOKa. HeogHOpOJHOCTE XUMHYECKOIo
cocraBa BOAbI B pekax. buorennoe u OB pek, ux pexum. Pexum
PaCTBOPCHHBIX I'a30B U CTOK paCTBOpéHHLIX BCIIICCTB. M oHHBII CTOK U
CTOK  MHKpoOdIeMeHTOB.  [wuapoxumus  o38p.  OcobOeHHOCTH
THUAPOXUMHUYCCKOI'0 peKuMa OSép Pa3HbIX 30H. 3aMOpHLIC SIBJICHUS Ha
pekax u 03épax TroMeHCKO# 00macTH.
I/ICKYCCTBSHHLIC BOAOCMBI. Ocobennoctu TUAPOXUMHUYCCKOI'0 peKruMa
BOJOXPaHWIMIL, IPYIOB.
4.2. Pa3znenapl IUCOUIIINHBI 1 BUABI 3aHATHNA
ouHast (hoopMa oOyUeHUs
CemuHapckor Bcero
Ne HaumenoBanue pasnena JlekunoHHor
n/m JIACIIUTIITUHBI 0 TUIa ° P Hacos
THUNA
1 2 3 4 5) 6
1 | Beegenue. ['mnpoxumus kak Hayka 2 2 5 9
2 | TeopeTnyeckre OCHOBBI 2 4 12 18
TUIPOXUMUU
3 | Ctpoenue, cocTaB U CBOWCTBA 4 4 10 18
BOJIbl KaK PaCTBOPUTEIIS
4 | X¥UMUYeCKUH COCTaB MPUPOTHBIX 12 16 20 48
BOJ
5 | Knaccudukanus npupoaHbIX BOJ 2 2 5 9
6 | ®opmHupoBaHHE XUMUIECKOTO 4 2 3) 11
COCTaBa NPUPOIHBIX BOJ
7 | OOmas u peruoHaIbHas 6 2 5 13
TUAPOXUMUS
DK3aMeH - - - 18
Wroro: 32 32 62 144
4.3. CeMHHApPCKOro THIIA
Ne Ne paszena TpynoemMkocTh
n/n HaumenoBaHnue 1a60paTopHBIX paboT (uac)
JACTIUTUTUHBI
ouHas
1 2 3 4
1 1,4 I'mapoxumudeckne ucciaen0oBaHus Ha BOJOEMaxX U B
XUMHUYECKOH 1abopaTopuul. OU3HKO-XUMHUECKHE 4
CBOMCTBA BOJIBI
2 2,3,4 I"a30BbIi pexuM BogoeMoB. Onpenenenne
colep KaHus KUCIOPO/ia B BOAE MO METOAY 4
Bunkiepa.




3 6,3,4 KapGonaTHast cuctema mpupoHBIX BOJI.
Onpeznenenue pa3mUIHbIX (OPM YrOIBHON KUCIIOTHI. 2
CBsI3b €€ C BeanunHou pH.

4 6, 4 Ornpenenennie BoiopogHoro nokasarens (pH)
npupoHoit Boabl. CBsizb pH ¢ kapOboHaTHOM 2
CHUCTEMOH

5 2,4 OpraandecKkoe BEIIeCTBO MPUPOIHBIX BOI. MeToIbI
KOCBEHHOTO OIPEICIICHHSI OPTaHUYECKHIX BEIIECTB.
OnpeenieHUe IepMaHTaHATHOW OKUCIIIEMOCTH
meroaoM KyGens.

6 2,4 Opraan4decKkoe BEIIeCTBO MPUPOIHBIX BOI. MeToIbI
KOCBEHHOTO OIPEICIICHHSI OPTaHUYECKHIX BEIIECTB.
OmnpeneneHrne OMOXUMHUIECKOTO OTPEOICHUS
kucioposa B Boje (BIIK).

7 3,4 KauectBennas xapakrepuctuka Boabl. OnpeneneHue
JKECTKOCTH BOJIbI C TOMOIIBIO TpHIoHA b.

8 3,4,6 ['maBHble kKaTHOHBI. ONIpeiesieHNEe KAIbIIUEBBIX U
MardueBbIX MOHOB.

9 4,6 ['maBHbBIC aHUOHBI IPUPOAHBIX BoA. OmnpeneseHue
COJICPKaHUs XJIOPUIOB B BOJIE C a30THOKHUCIIBIM 2
cepebpom.

10 4,6 ['maBHbBIC aHUOHBI IPUPOAHBIX BoA. OmnpeneseHue
co/IepaHus CyJb(PaToOB B BOJAEC TUTPOBAHUEM COJIBIO 2
CBUHIIA B IPUCYTCTBHH JUTHU30HA.

11 3,4,6,7 buorennsie BemecTBa npupoAHbIX BoA. CoeMHeHUs
a3oTa, KpeMHus, pocdopa, xemnesa. 4
Konopumerpudeckoe onpezenieHue OMOTeHOB

12 4,5, 7 OO61mas MUHEpanu3alus TPUPOIHBIX BOJ.
OCco0EHHOCTH HOHHOTO cocTaBa BoJoeMoB OO0b-
Upteimickoro 6acceitna. OnpeneneHne cyxoro
ocratka. Pacuér oOuieil MuHepanu3au BOIbI.
Knaccudukanus npupoaHbIX BOJ MO
MUHEPATU3aIIH.

Hroro: 32

4.4. IIpumepHasi TeMAaTHKAa KypPCOBBIX IPOEKTOB (padoT) — He npexycmorpeno OIIOIL.

5. Opranusanusi cCaMOCTOATEIbHON Pad0ThI 00y4aroUXCcs MO0 AUCHUIIIHHE

5.1 Tunbl caMOCTOATEILHOI PadOThHI M €€ KOHTPOJIb

Tun camocToATenbHONU paboThI ®dopma 00yyeHust Texymuii KOHTPOJIb
OYHas

[TpopaboTka MaTepuana JeKIHid, 31 TECTUPOBAHUE

MOJITOTOBKA K 3aHSATHSIM

CaMocTosTeNbHOE U3YYECHUE TEM 8 TECTUPOBAHUE

Pedepar 23 3amuTa pedepara

Bcero 4acos: 62




5.2 Y4eOHO-MeTOAMYECKHE MaTePHAJIbI IJIsI CAMOCTOATEIbLHOH PadoThI

1.Metoaudeckue ykazaHusl 10 CAMOCTOSTEIHHOM paboTe MUCIHUIUTAHBI «I MAPOXUMHS IO
HarnpasieHuto moarotoBku 35.03.08 «Boanbie 6mopecypcsl 1 akBakyJIbTypa» npoduis «BoaHbie
ouopecypcbl u akBakynbTypa» / Coct. KoBasienko A.W. Tromens: 'AY CeBepHoro 3aypainbs,
2022. - 9c.

5.3 Tembl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHe:

1. TeopeTrueckre OCHOBBI TUAPOXUMHUHU.

1.1 Ctpoenue BemiecTBa ¥ 3aKOHOMEPHOCTU IPOTEKAHUS XUMUUYECKUX ITPOLIECCOB.
1.2 CoBpeMeHHbIe MPeACTaBICHUS O CTPOSHUH aTOMOB U MOJIEKYII.

1.3 Tunbl XUMUYECKHUX CBS3EH.

1.4 ®akTopsl, BIMUAIONINE HA CKOPOCTh PEAKIUU.

1.5 XuMnueckoe paBHOBECHE.

5.4. Tembl pedepaToB:

1. Boma. PacnipocTpaHeHue U poJib B )KU3HU TUIAHETHI.

2 Bona. ®u3ndeckue CBOMCTBA, aHOMAILHOCTD.

3 CocraB, CTpOEHHE U CBOMCTBA BOJBI KAK PACTBOPUTEIIS.

4 CymHOCTb MPOIECCOB TUPOIIN3a U UX POJIb B IPUPOIHBIX BOJAX.

5 [onstue o OydepHocT u OydhepHbIX cUCTeMaXx.

6 Tunsl pucnepcHbix cucteMm. KomnounHoe cocrosiHue BeuiectBa. CoOCTOSIHME U
YCTOMYHMBOCTD KOJJIOMJIOB.

7 KapOoHaTtHasi cuctTema MpupOaHBIX BOJI.

8 bUOreHHbIE 2JIEMEHTHI IPUPOJHBIX BOJI, UX CBS3b C OPraHMUYECKUM BELIECTBOM.

9 MuKpoKOMIIOHEHTHI IpUpOIHbIX BoA. Knaccudukanus. buorennas posb.

10 Oprannyeckoe BeUIeCTBO MPUPOAHBIX BOJ. VIcTOUHHKM 00pa30BaHusl.

11 MHTerpanpHble MOKa3aTeNN, XapaKTEPU3YIOIIHE KaK XUMUYECKUM COCTaB BOJIBI, TaK U
OMOJIOTMYECKYI0 aKTUBHOCTh BOZOEMA.

12 PacTBOpeHHBIE B BOJIE ra3bl. XapaKTEPUCTUKA U IPOUCXOXKICHUE.

13 Poub kucI0pO/a B )KM3HU BOJOEMA.

14 ®opmupoBaHue coctaBa IPUPOIHBIX BoA. IIpsiMble 1 KOCBEHHbIE (PAKTOPHI.

15 Xumundeckuii coctaB aTMOC(EpHBIX OCAIKOB.

16 lonnsie ocajku. 3HAUEHUE UX U3YUCHHS.

17 AHTpOonoreHHoe BIMSHUE HAa BOAHBIE SKOCHCTEMBI.

18 [Iporiecchl caMOOUHIIEHUS BOJIOEMOB.

19 HoBble METOBI B N3YYEHUH XUMHUH BOJIBI.

20 boraTcTBa MUHEpATBHBIX BOJI.

21 I'eoTrepManbHbI€ BOJBI INIAHETHI.

22 OCHOBHBbIE THIPOXUMUYECKHE U TPOPHUUECKHE KIacCU(PHUKAIIUHN TPUPOIHBIX BOJOEMOB.

23 OcobeHHOCTH THAPOXMMHUYECKOTO pexXHMa pek TIoMeHCKoN 001acTH.

24 OcoOEHHOCTH THUIPOXMMHUYECKOTO pEKMMa 03€p pa3HbIX Teorpapuyeckux 30H
TromMeHcKol 001acTH.

25 3aMopHble sBIEHUS, NMPUYHMHBI 3aMopoB B OO0b-UpThiickom OacceitHe. MeTosl
yIy4LIEHUS THAPOXUMHUECKOTO PEeXUMa 3aMOPHBIX 03€p.

26 EBtpodupoBanue BomoeMoB. Ponb OMOT€HHBIX M OpPraHMYECKHX BEIIECTB B ITOM

npolecce.

6. ®DoHA OLEHOYHBIX CPEACTB JJIsl NPOBeJCHHS] INPOMEKYTOYHON AaTTeCTAMH

00y4YarIIMXCH TUCHHUILINHE
6.1 mepeyeHb KOMIIETEHIHMII M OLEHOYHbIE CPeACTBA MHAMKATOPA JIOCTUKEHMS

KOMIIeTeHIIU I



Koo Nunukatop HaumenoBanmue
CoMne- J— [lepeueHs TUTAHUPYEMBIX PE3YTHTATOB OLEHOUHOTO
00y4eHHS IO TUCIIUTIIINHE
menyuu KOMIIETEHIUN cpeJlcTBa
3Hamb: Tect
- (hopMupOBaHKE KauecTBa MPUPOIHBIX | DK3amMeHAIMOH-
BOJI 0N BJIASTHUEM ¢busuko- | HBIA OHUeT
reorpauyecKux re0JOrHYeCKUX,
(UBUKO-XUMHYECKUX ¥ OMOJIOTUIECKUX
NJ1-160nk-1 (baxTopos;
[Ipumensier 3HaHusl, | - O TOCIEACTBUSAX AHTPOIIOIEHHOM
IOHSTHS U HaBBIKU O | JE€ITEILHOCTH,
COCTOSTHUU BOJIHBIX | - COBPEMEHHBIE METOJBI XUMHUYECKOTO
PECYpPCOB, IPEXKIEC | aHAIM3a IPUPOIHBIX BOJ;
BCET0 MTPECHBIX ymemup:
OTIK-1 MTOBEPXHOCTHBIX - BECTH JOKYMEHTAIIMIO MIPH MOJEBBIX U
i BOJI, IpU 7a00pPaTOPHBIX UCCIICIOBAHUSIX;
PBIOOXO3AKCTBEHHBI | - HCIOJIb30BAaTh MOJyYEHHBIE 3HAHUA

X UCCIICAOBAHUAX
BOOJOEMOB, 3allIUTC,

IIPU OIIPEIETICHUH YCIOBUM OOUTaHUS U
BBIpAIMBaHUS PbIO;

OoXpaHe u - HCMOJB30BaTh TOJYYECHHbIE 3HAHMS
palMOHAIPHOM UX | MPU  OMNPEACICHHH  aHTPOIOTCHHOU
HCIIOJIb30BaHUH Harpy3Ku Ha BOJHBIE OOBEKTHI,
é1a0ems:

- MerojaMu otbopa U 00pabOTKU
TUIPOXHUMUYECKUX TPo0;

- METOAAMHU 9KOJIOTUIECKOTO
MOHUTOPHHTA U SKCIEPTU3BI

6.2 HIkaJabI oLleHUBAHUSA

IIaTubdanabHas mKaJjaa OCHUBAHUA YCTHOI'O IK3aME€Ha

Onenka

Onucanue

OTJIMYHO

JlemoHCcTpHpyeT IIyOOKHE M MPOYHBbIE 3HAHMS MO MPEIMETY; MOXKET
chopMyIMpPOBAaTh OCHOBHBIE TMOHATHS TUAPOXHUMHM (BOJA, COCTaB
CTpPOEHHE, aHOMAJIMU, XMMHUYECKUIH COCTaB MPUPOJHBIX BOJ, YCIOBUSA
dopMHpOBaHUS  TNPUPOJHBIX BOJ W JAp.) TpaBWIBHO  JAET
TUAPOXMMUYECKYI0O  OIIEHKY  KayecTBa  IOBEPXHOCTHBIX  BO/,
MOATBEPXKIAET NIpPHUMEpaMH; CHAEJal COOTBETCTBYIOUIMI BBIBOJ IIO
U3JlaraeMoMy MaTepuaiy.

XOPpOLIO

JleMOHCTpHpYET JOCTATOYHO IMOJIHBIE 3HAHUSA N3YyYaeMOW JUCLMUIUIUHBI;
€ro OTBET MpPEACTaBIsET IPaMOTHOE U3JIOKEHHE y4yeOHOro Marepuasa
[0  CYLECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE  HETOYHOCTH B
(bopMyTUPOBAHUY MTOHSATHI; MPABHJIBHO MPUMEHEHBI THAPOXUMUYIECKHE
OLICHKM KaueCTBa MOBEPXHOCTHBIX BOJ, MOATBEPKIAEHBI MPUMEPAMHU;
ciesaH BbIBOJ. JIBa BOIpOCa OCBEIIEHHI MOJHOCTBIO WIM OJHMH BOIIPOC
OCBEILLIEH MOJIHOCTBIO, a JIBa APYTMX JTOBOJATCS JO JIOTMYECKOTO
3aBEPUICHUS npu HaBOISIUX/ AOTIOTHUTEIIBHBIX BOIPOCAaxX
MPEIOJaBaTeNs

YIOBJIETBOPUTEIHHO

JleMoHCTpHpyeT OO0IIHMe 3HAHWUS OCHOBHOTO MaTepuajia 0e3 yCBOCHHsI
HEKOTOPBIX CYIIECTBEHHBIX TOJOXEHUH; (OpMyTUpyeT OCHOBHBIE




MOHATUSI C HEKOTOPOW HETOYHOCTHhIO (BOAA, COCTaB CTpPOCHHE,
AHOMAJIMM, XUMHYECKHA COCTaB TPHUPOJIHBIX BOJ,  YCIOBHUS
dbopMUpOBaHUS TPUPOTHBIX BOJ U 1p.); 3aTPYAHSETCS B MPHUBEACHUU
MIPUMEPOB IO OLIEHKE XUMUYECKOTO COCTaBa M KauecTBa BoJ U T.1. OuH
BOIPOC pa3zo0paH MOJHOCTHIO, BA HAYAThI, HO HE 3aBEPIIEHBI 0 KOHIIA;
TPH BOMIPOCA HAYATHI ¥ TIPU MIOMOIINY HABOJSIIUX BOIIPOCOB JOBOISITCS
JI0 KOHIIa

JleMoHCTpHUpYyeT He3HAHHUE 3HAUUTENIBHOM YacTu MaTepuaa (CTpOeHHe,
COCTaB ¥ CBOMCTBA IPUPOJHBIX BOJ, HE MOXET OLICHUTHh Ka4eCTBO BOJ
METOAaMU XHMHUYCCKOI'O aHallku3a, Hu T.I[.); AONYCTUJI CYHICCTBCHHBIC
OLIMOKH B MPOLIECCE U3I0KEHUS; HE YMEET BbIAEIUTh [TIABHOE U ClIEJIaTh
HpaBI/IJIBHHﬁ BBIBO;, IIPUBOAUT OIINOOYHEIE OIpCACIICHUS. Hu OaHuH
BOIIPOC HE PACCMOTPEH O KOHLA, HABOSALINE BOIIPOCHl HE IOMOTat0OT

HEYAOBJIICTBOPUTEIILHO

IIxana oneHUBaAHUA TCCTUPOBAHUS HA IK3aMCHE

Pesynprar IIpaBUIBHBIX OTBETOB, %0
OTJIMYHO 86 — 100
XOPOIIIO 71-85

yIIOBJIETBOPUTEIHHO 50-70
HEYJIOBJIIETBOPUTEIIHLHO MmeHee 50

6.3. TunoBble KOHTPOJILHBIE 32/1aHUS WJIM HHbIE MATEPHAJIbI:
VYka3aHbl B IPWIOKEHUU 1.

7. TlepeyeHb OCHOBHOI M I0NOJTHUTEIbHOMH YUeOHOM JTUTEPATYPBHI, HEO0OX0AMMOI 1151
OCBOCHHUS TMCHMUILINHBI
a) OCHOBHasl TUTepaTypa
1.Hukanopo A.M. T'mapoxumusa: YueOHUK. — 2-€¢ u3n., nepepabor. u gon. — CIIG:
I'uppomereonsnat, 2001. — 444 c. (Omobpena Ha 3aceganuu kKadeapbl BOJAHBIX OMOPECYPCOB U
AKBaKyIbTYPHI OT «25» Mast 2023 r. [Tpotokon Ne 8).

0) AONOJIHUTENbHAS JIUTepaTypa

1.HukanopoB A.M. I'mapoxumus: Yuebnuk — CII6: I'magpomereonsnar, 1989. — 351 c.
(Onmobpena Ha 3aceqannu Kadeapbl BOJHBIX OMOPECYPCOB U aKBAKYILTYPHI OT «25» Mas 2023 r.
[Tporoxoin Ne 8).

2.Anexun O.A. OcHoBbl ruapoxumun / Yue6Hoe nocobue. — JI.: 'mapomereonsaar, 1970.
— 442 c¢. (Onobpena Ha 3ace1anny Kadeapbl BOIHBIX OMOPECYPCOB M AKBAKYJIBTYPHI OT «25)» Mast
2023 r. [IpoTtokon Ne 8).

8. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
"WuTepuer"

Ne | Ccpinka Ha uadopmanonssiii | HaumenoBanue pazpaboTku JlocTynHOCTb
n/ pecypc B AJIEKTPOHHOM (popme
i}




http://elibrary.ru Hayunas aNIeKTpoHHAst | KpyriiocyTO4HbIi OTKPBITHIN
6ubanoTeka (cBOOOIHBIN) TOCTYI
eLIBRARY.RU

https://e.lanbook.com 000 «M3narensctBO | KpyrinocyTouHblit OTKPBITHII
JIAHb» (cBOOOTHBIN) TOCTYIT

www.iprmedia.ru 00O «Aii ITu Op Meauna» | KpyrinocyTouHbIi OTKPBITHI#

(cBOOOTHBIN) TOCTYI

https://www.iprbookshop.ru DNEeKTPOHHO- KpyrinocyTouHslii OTKPBITHIN
6ubnunoreunas cucrema [PR | (cBoOoaHbI) qocTym
BOOKS

9. Meroauyeckue yYKa3aHus 1Jisl 00y4al0IUXCHA M0 0CBOEHUIO TUCHMILIHHBI
1.JIabopaTopHBIil MPaKTUKyM MO0 THAPOXUMHUU CHOMPCKHX BOJOEMOB: y4eOHO-
METOJMYECKOe MOocoOHe NSl CTYIAeHTOB OakanaBpoB crenuanbHocTH 110901 HampaBneHus
111400 «Boanbie 6mopecypcsl u akBakyibTypa», Ttomenb: TI'CXA, 2009. 72 c. (Onobpena Ha
3acenaHuy Kadeapbl BOJHBIX OMOPECYPCOB M aKBaKYIbTYPHI OT «25» mas 2023 r. IIpotokon Ne

8).

10. Ilepeyennb HH(OPMALIMOHHBIX TEXHOJIOTHII — HE TpeOyeTcs

11. MaTepuajabHO-TeXHUYECKOe 00ecneyeHue T CHUITUHBI
Texnuueckoe o0opyn0BaHue:

- MyJbTUMEIUIHAS yCTAaHOBKA.
JIaGopatopHoe 000py10BaHHUE U PEaKTHUBBI:
- pH-merp;

- (hOTORIIEKTPOKOIOPUMETD;
-3JICKTPOTIINTA;

- TUCTHILIATOP;

-TepPMOCTAT;

-KUCIIOPOHBIE CKIISTHKU;

- KOJIOHI;

- IUTIETKH;

-J103aTOPHI,

- IpOOUPKHY;

- IITaTUBBL;

- PEaKTUBBI;

- PacTBOPBHI.

12. OcoGeHHOCTH OCBOEHUSI TMCHUILUIMHBI 1151 MHBAJIMI0B M JIMI ¢ OTPAHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenne oOyyaroUMXcsd C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0pPOBbSL  IIPU
HEOOXO/MMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJaNTHPOBAaHHOM paboyeil mnporpamMMmel ¢
UCTIOIP30BAaHUEM  CHCIHAIbHBIX METOJOB OOYYEeHHS H AHJAKTHYECKUX MaTepHalioB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHAWBUAYATIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3JI0POBBS TAKUX 00ydaronuxcs (00yJaromerocs).

B mensx ocBoeHuss yueOHOH mNporpamMMbl AMCUMIUIMHBI MHBAJIMJIAMH M JIMLIAMHU C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JIOPOBbS 00€CTIeYMBACTCSI:

- JUIs WHBAIMJOB U JIMI[ C OIPAaHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS MO 3pPEHHIO:
pa3MeIIeHNe B JOCTYIHBIX Ul OOYYaroIIuXcsl, SBISIONIMXCS CIETBIMUA WM CIa0OBHSIINMH,
MecTax U B aalTUPOBAHHOH (popMe cripaBovYHOM HH(pOPMALIMK O paCIICAaHUH YUEOHBIX 3aHITHH;
NPUCYTCTBHE aCCHCTEHTAa,  OKAa3bIBAIOIIEr0 00YUYaroIeMycsl HEOOXOIUMYIO TOMOIIb;



- BBIITYCK QJIbTEPHATHBHBIX ()OPMATOB METOJAMUYECKUAX MATEPUAIOB (KPYIHBIA MPHQPT UITU
aynuo(daiinel), Wcnojb3oBaHUE Bepcuu caita mia cmadoBumsaumx OBC IPR BOOKS wu
cnenuanbHoro MoominsHoro npuioxenus IPR BOOKS WV-Reader (mporpamMMbl HEBU3yaIbHOTO
noctyna K HMHQOpMAaIMM, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPOMCTB, paboTarouMX Ha
oneparmonHoit cucreme Android u 10S, koTtopas He TpeOyer chnenuaabHO OOYYEHHOTO
accucteHra, T.K. Joau ¢ OB3 mo 3penuto paboTaroT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CrocoO0M, UCTIONB3YS CHEIHATBHBIC MTATHBIC IPOTPAMMBI JIJIsl HE3PSIUUX JIIOJIEH, C KOTOPHIMHU
IPR BOOKS WV-Reader nmeeT moHy0 COBMECTUMOCTb );

- JUISl WHBAJIWIOB W JIMII C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 30POBbSI IO CIIYXY:
Ha/JIeXKAIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BeIeHHE MH(POPMAIIY;

- JUISl MHBAJUAOB W JIAI C OTPAHUYCHHBIMHU BO3MOXKHOCTSMH 3JI0POBbS, HUMEIOIINX
HapyIICHUsS ONOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpEensTCTBEHHOrO JOCTyIa
oOyJaromuxcsi B ydeOHbIC TOMEIIECHUS, TyaJleTHbIC KOMHATHI U JAPYTUe MOMeIeHus Kadeapsl, a
Tak)Ke NpeObIBaHUE B YKA3aHHBIX  MOMEILICHUSIX.

O6pazoBanue 00y4YarOIIMUXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOy4YaIOIIUMUCS, TaK U B OTAEIBHBIX IPYIIaxX WU B
OTJICITBHBIX OPraHU3aIUsX.



[Tpunoxenue 1
MuHuCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHus PO
®I'bOY BO lN'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypanbs
HNHcTuTyT OMOTEXHOJOTUU U BETEPUHAPHONW METULIUHBI
Kadenpa Bogabix OnopecypcoB U aKBaKyJIbTYpPbI

P®OH/J ONEHOYHbLIX CPEIACTB

10 y4eOHOU TUCIUILINHE

I'maPOXUMMUA

1151 HaripaBiieHus: oaAroToBku 35.03.08 Bogubie OMopecypchbl M aKBaKyJIbTypa

npogunv «Boouvie duopecypcel u akeaxyibmypa»

YpoBeHb BhICIIET0 00pa3oBaHus — OakagaBpuaT

Pazpaboruuku: norent, k.60.H. JI.B. MuxaiinoBa
ctapmuii npenoaasatens AWM. KoBaneHnko

YTBepkaeHO Ha 3acenaHnnu Kaheapsl
npoTtokos Ne 8 ot «25» mast 2023 1.

W. o. 3aBenyromuii kadenpoi \ 7 A==z ___ T E.PbiOuHa

Tromens, 2023



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUN, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESTEIbHOCTH, XapaKTEPU3YIOIINE ITAIIbI
(hopMUPOBaHHSI KOMITETEHITUI B MPOIIECCE OCBOCHUS UCIIUTLIIHBI

Ir'maPOXuMus
1. Bonpocsl 11 npoMe:KyTOUHOI aTTecTanuu (B (popMe YCTHOT0 IK3aMeHa)
Komnerenuun Bomnpocsl

OIIK-1 - CrhocobeH | 3Hamsb: GHOpPMUPOBAHUE KayecTBa MPHUPOJHBIX BOJ TOJ BIUSHUEM (DH3HUKO-
pemiarhb TUIOBBIE | TEOrpaUUECKUX TeOJIOTHUCCKUX, (DU3MKO-XMMUYECKUX M OHOJIOTHYECKUX
3a1a9n (hakTOpOB; O TOCIENCTBUAX AHTPOMOTEHHOW IesTeTFHOCTH; COBPEMEHHbBIE
podecCHOHANBHO METOAbl XUMHUYECKOT0 aHaN3a MPUPOIHBIX BOJI:
eI TENBHOCTH Ha
OCHOBE spanmii | 1-1Ipeamer I'mapoxumun. E€ mecTo B cucTeMe Hayk o 3emie
OCHOBHEIX sakonos | 2-Bona. Pacnpoctpanenue u ponb B XKU3HH IUIaHEThl. IpuposHas Boja Kak
MATEMATHUECKIX MHOTOKOMITOHEHTHBIM pacTBOP
. OHayLI’HI)IX 3.CocTaB, CTPOCHHE U CBOMCTBA BOABI KAK paCTBOPUTENS
" 4. OU3NKO-XUMHYECKHE CBOMCTBA BOJBI
obenpodeccHonans 5.®dusnyeckre aHoMajJbHbIE CBOMCTBA KUIKOM BOJBI

P 6.3HaueHHME HWOHOB BOJOpPOJA B MPHUPOAHBIX BoAax. VoOHHM3AIUS BOJIBI.
HbIX JUCIHUIUIMH C

Knaccudukamus Bog mo Benmnarnae pH
MIPUMEHEHUEM . n i
7.KadyecTBeHHBIE = XapaKTEPUCTUKH  BOJBL:  KECTKOCTh,  IIEIOYHOCTD,

HH(OPMALMOHHO- OKHCIIIEMOCTh
KOMMYHHKALMOHHBIX | 8 KapGonaTHas cMcTeMa MPHPOHBIX BOJ
TEXHOJIOTHI

9.CynbdarHas cuctema mpupoTHBIX BOJ

10.2KéctkocTh Boabl. Kinaccugukanus Bo1 0 KECTKOCTH
11.MakpoKOMIOHEHTH! NPUPOAHBIX Boj. McTounuku B Boje. CoaepkaHue B
BOJaX Pa3HOTO THIIA

12.0cHOBHBIE KaTHOHBI MPUPOIHBIX BOJ. VICTOUHWKHM M COIEp KaHHE B BOJaX
pa3Horo THMa
13. AHUOHHBII
KOHIIEHTPAIUS
14.bruoreHHble 3J€MEHTHl NPUPOAHBIX BOJA W HMX CBA3b C OPraHUYECKUM
BemecTBOM. JleneHre BOJIOEMOB IO BEIMYWHE OPraHUYEeCKHX U OMOTEHHBIX
BemIecTB (TPOGHOCTS)
15.A30T TOpPUPOAHBIX BOJ,
MIOCTYTJIEHUS B BOJOEMBI
16.@ochop. DopmMbl Hax0XKIEHUS B BoJle. VICTOUHUKY TIOCTYTIICHISI
17.Kpemunuii. @opMbI cOeAMHEHUI KPEMHUS B BoJle. MICTOUHUKY OCTYTIIICHUS
18.Kenezo mnpupomueix Box. Dopmbl HaxoxaeHus B Bojae. Poibp B
OKHUCIIUTEIIEHO-BOCCTAHOBUTENHLHBIX TIPOIIECCax

19.MukpokoMnoHeHTsl. TunuyHble KaTHOHBI (TUTHH, pyOuani, Oepuiuii,
CTpoHIWMiA, 6apuii). Pois B mpupoaHBIX BomoemMax

20. MUKpOKOMIIOHEHTHI. TUITHYHBIE aHUOHKI (00p, OpoMm, Hol, PTop)
21.PapnoakTUBHbBIC JIEMEHTHI IPUPOIHBIX BOJ

22.AmboTepHble KOMILUIEKCOOOpa3oBaren (MapraHel, XpoM, allOMUHUM...).
Ponp B hopMupoBaHnM XUMHYECKOTO COCTaBa MPUPOIHBIX BOJ
23.0Opranuueckoe BeulecTBO NPUPOIHBIX BoJ. PazHooOpasue hopm, HCTOUHUKH
MTOCTYIUIEHUS] B BOJJO€MBI

24.I'a3pl, pacTBOPEHHBIE B  TPUPOITHON
npoucxoxaeHue. 3akoH I'enpu-ZlansToHa.
25.Posb kucnHOpoaa B AHU3HU BOJOEMOB. 3aMOpHBIE SIBICHUS

26.buoreHHast pojb YIIIEKUCIIOTO Ta3a. VICTOYHUKY MOCTYTIICHHUS
27.PacTBopuMoOcTh TBEPABIX BemecTB. Mepa pactBopuMocTd. CrocoOs
pPacTBOpEHHUS

28.DopMupoBaHUE COCTaBa MPUPOTHBIX BoA. [IpsMble m KOCBEeHHBIC (DaKTOPHI
29.buonornyeckuii pakrop B HOpMUPOBAHUE COCTABA MPUPOIHBIX BOJI

COCTaB MPUPOJAHBIX BO. OcHOBHBIE aHHOHBI. VICTOYHHMKH H

HaXOXJICHHUSA B BOJC. Hctounuku

(hopmbl

BOoZ€. XapakTEepUCTHKa U




30.AHTponoreHHsIi hakTop popMUpOBaHHUS COCTaBa MPUPOTHBIX BOI.
31.I'mapoxumust aTMOCGHEPHBIX 0CATKOB. X UMUYECKUN COCTAB.

32 T'unpoxumust pek. OcodeHHOCTH (POPMHUPOBAHUSI XUMUYECKOTO COCTaBa Ha
BojOCOOpE.

33.I'mppoxumus o3ep ¥ BogoxpaHuwil. CXOICTBA U Pa3IHUML.

34.0061mmue 3aKOHOMEPHOCTH (POPMUPOBAHISI XUMHUIECKOTO COCTaBa BOJI.
lMunpoxumuueckas 30HaIBHOCTb.

35.Cnoco6s1 mpobooTOOpa MpH aHAIM3E IPUPOTHBIX BOJ. Y CTPOWCTBA,
HCToNB3yeMble st pobooToopa. KoHcepsarus mpoO BOIBL.

36.Tunbl XxuMu4eckux cBszeil. JJUnoabpHbIl MOMEHT Kak Mepa MO PHOCTH
CBsI3EH.

37.CMmenienne BoJ Kak (PU3NKo-XUMHIECKHH (PakTop HOopMHUpOBaHUS COCTaBa
MPUPOTHON BOJIBI.

38.Karnonnsiii 0OMeH Kak BaKHbIH (pakTop POPMUPOBAHUS XUMHUYECKOTO
COCTaBa BOJBI.

39.®msuko-reorpadudeckre HakTopsl GOPMUPOBAHU XUMUIECKOTO COCTABA
MPUPOAHBIX BOA: pelibed, KIIUMaT, UCTIapeHue, BEIBETPUBaHHE.
40.I"eonoruyeckre mopoIsl - IpAMoid pakTop GOpMUPOBAHUS XUMHIECKOTO
COCTaBa MPUPOAHBIX BOJ.

41.OKHCIUTENbHO-BOCCTAHOBHUTENbHBIC YCIOBUS. [oHsATHE 00 OKUCTUTENIHHO-
BOCCTaHOBHUTEIbHOM ToTeHIuaie (Eh) npupoaHeix Bo.

Knaccudukarmus.

42 . Tsoxénpie meTayuibl. [IpencraButenu (kaaMuil, CBUHEI, PTYTh, IIMHK H JP.).
Uctounuku nocrymnenus. BnusHue Ha THAPOOHOHTHI.

43.MHTerpaibHble NOKa3aTENN KauecTBa BO/I.

44 PacTBOpEHHBIE, B3BEIICHHbIE U KOJUIOMIHbIE KOMIIOHEHTHI IPUPOIHBIX BOJ
MHUHEPAIBHOI0, TA30BOT0 U OPTraHUYECKOTO MTPOUCXOKICHUSI.

45 . MuKpOKOMIOHEHTH! IPUPOJHBIX BOJ. VICTOUHUKH MOCTYIUIEHUS

3amanug.
yMemp: BECTH JOKYMEHTAIIMIO IIPU TIOJICBBIX M JIA0OPATOPHBIX UCCIICA0BAHUSAX;
HCTIONIb30BaTh MOJYYCHHBIC 3HAHUS MPH ONPEICIICHUH YCIOBHA OOUTAHUS W
BBIpAIMBaHKs PbHIO; WCMONL30BATh TOJYYCHHBIC 3HAHUS NP ONPEICICHUM
AHTPOTIOT€HHOI Harpy3Ky Ha BOAHBIE OOBEKTHI:

1.I'mnpoxumus kak Hayka. Mcropust pa3Butus [ uapoxumun, e€ npakTuieckoe
3HaYEHHE

2.Baxneiimme cBOMCTBa BOJHBIX pacTBOpoB. [IOHATHS O KOHIEHTpanMu U
CHOCOOBI €€ BBIPAKEHUS

3.I'paduueckne criocoObl BEIpaXKEHUsI COCTaBa MPUPOAHBIX BOA

4 .TIpuHIMITBI BECOBOT0, 00BEMHOTO W KOJIOPUMETPUIECKOTO aHAJIN30B
5.Munepanuzauusi npupoHbIX Bo. Knaccudukanus BoJ 1o MUHEpaIn3aiu
6.Knaccudukanns npupoIHbIX BOJ 10 XUMHUUYECKOMY COCTaBY

7.Kpyrosopor azora B o3epax (mo C.M. Kysnmerory). A3zorduxcarms,
amMMmoHupuKanus, HATpUUKAIMS, NeHUTpupuKanms. Poirs MUKpodiopsl B
3THX IpoILeccax

8.HopmupoBaHue kagecTBa BOJ

9.UnTerpansHbIe XUMHYECKHE MoKa3aTeny, XapaKTepHU3yoIre
OMOJIOTHYECKYIO0 AKTUBHOCTH BOJOEMA

10.[IucriepcHbIE CUCTEMBI, HCTUHHBIE M KOJUIOMIHBIE PACTBOPHI

11.Ancop6rust v BUIBI COPOLIMOHHBIX MPOIECCOB B IPUPOIHBIX BOAAX

én1ademp: METOJAAMH OTOOpa W OOPabOTKH THUIPOXUMHUYECKHUX TMPOO;
METOJIaMH IKOJIOTUYECKOTO MOHUTOPUHTA U IKCIIEPTU3HI:

1.Haittu omm6ky B popmyiae Boasl Sy 0125

2. Haiitu ommb6ky B hopmysie Bogsl Cry gM9%1




Na, 25
Na, 25
Na, 0,8

3.0mmcathb coctaB Boanl CLyy, 7
4.0Omnucatb coctaB Boabl CLyy 7
5.0mmcatb coctaB Boawl C, S 5
6.0Onucars cocras Boasl C; &
7.Haiiti ommbky B popmyie Boast Cry 10M92
8.Crioco0sI Tpo000TOOpa TIPH aHATN3€E TPUPOTHBIX BOJ
9.YcrpoiicTBa, Hcnomb3yemble 171sl TpobooTdopa
10.Crioco0bl KOHCEpBaIK IPOO BOABI

11.Haiitu omm6ky B Gpopmyste Boast C106°%%°
12.Haiitn omm6ky B popmysie Boapl Ci, o5 >

13. Haiiti omm6ky B hopmyane Boasr CL; g €202
14.Haiitu omm6ky B popmyste Boasl CL, Sy g2 01
15.Haiitu ommoky B popmyste Boasl C, S5 08
16.0nucats coctaB Boabl Cjy 2,55 N& 55

17.0mucars cocras Boasl S N
18.0mmcats cocraB Boasl CL, S
19.I'padudeckue crocoObl BHIPAXKECHUSI XUMHUUECKOTO COCTaBa MIPUPOTHBIX BOJI
20.BaxHeifliue cBoicTBa BOAHBIX pacTBOpOB. lIOHSATHE O KOHIEHTpauUuu U
croco6ax e€ BEIpaKeHHS

21.IIpsMble 1 KOCBEHHBIE METOJIbI ONPEEIEHUSI OPIaHUYECKOrO BEIIECTBA B
BOJIE

22.Crioco0bl BRIPaXKEHUSI XUMUYECKOTO COCTaBA TIPUPOIHBIX BOJI

Na, Mg

IIpumep IK3aMeHAIOHHOTO OHJIeTA

OI'BOY BO «'ocynapcTBeHHBIN arpapHblii yHUBEpCUTET CeBEpHOTO 3aypaibsi»
HNHCTUTYT OMOTEXHOJIOTUU U BETEPUHAPHON MEAMIIMHBI
Kagenpa BogHbIx 6MOpeCypcoOB U aKBaKyJIbTYpPbI
VYyeOHas aucuumiauHa: ['uapoxumus
Hanpasnenue noarorosku 35.03.08 «BoaHble Onopecypchbl U akBaKyJIbTypay

SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. XKenezo mnpupomusix Boia. DopMbl HaxXOXkAeHHUS B Boje. Polb B OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX MPOIIEccax
2.  IIpwHIHITBEI BECOBOTO, 00BEMHOTO U KOJIOPUMETPHUECKOTO aHAITN30B

3. Haiitu omm6ky B popmymne Boas CL, Sy <20t
Cocrasui: Kosanenko A.W. / [« » 20 T.
3apenyrouuii kadenpoit  Peibuna I'.E. / / « » 20 T

Kpurepun ouenku:

IIsaTudanaIbHas MIKAJA OLEHMBAHUS YCTHOI0 IK3aMeHa

Ouenka Onucanue

JleMOHCTpHpYyeT TIyOOKHE W MPOYHBIC 3HAHHS MO MPEIMETY; MOXKET
chopmMynupoBaTh OCHOBHBIC TOHSTHS THUAPOXUMHUU (BOJA, COCTaB
CTPOEHUE, AHOMAIIMHU, XUMHYECKUN COCTAB MPUPOJIHBIX BOJ, YCIOBHUS
OTJIMYHO dbopMHUpOBaHMS ~ MPUPOIHBIX BOJA W JIp.) TpaBUIBHO  JAET
TUIPOXMMHUYECKYID  OLEHKY  KauyeCTBAa  ITOBEPXHOCTHBIX  BO[,
MOATBEPKIAET IPUMEpPaMU; CJlIeJal COOTBETCTBYIOIIMM BBIBOJA IIO
M3J1aracMoMy MaTepuany.




JleMOHCTpHUpYET TOCTAaTOYHO MOJHBIE 3HAHUS N3Y4aeMON JUCIUIIINHBL,
€ro OTBET MPEACTABISAET I'PaMOTHOE U3JIOKEHUE y4yeOHOro Marepuasia
0 CYWECTBY; OTCYTCTBYIOT CYHIECTBEHHbIE HETOYHOCTH B
(bOopMyIMPOBAHUHU MOHSATUH; TPABIIIEHO TPUMEHEHBI THIPOXHUMHYECKHE
XOpOLIO OLICHKM KaueCcTBAa IMOBEPXHOCTHBIX BOJ, MOATBEPKICHBI MPUMEPAMU;
cieNIaH BbIBOJ. JIBa BOIIPOCA OCBEILEHBI IOJHOCTBIO WIM OJHMH BOIIPOC
OCBEHIEH TMOJHOCTBIO, a JBa APYIMX JOBOAATCS JO JIOTHYECKOIO
3aBEPILICHUS npu HABOJISAIIUX/ TOTOTHUTEILHBIX BOITPOCAX
MIPEno1aBaTelis

JlemoHCTpHpyeT 00IIMe 3HaHUS OCHOBHOTO MarepHaia 0e3 yCBOEHUS
HEKOTOPBIX CYIIECTBEHHBIX TOJOXEHUH; (HOpMyITUpyeT OCHOBHBIE
MOHITHSI C HEKOTOPOW HETOYHOCTHhIO (BOJA, COCTaB CTpPOCHHE,
AHOMAJIUM, XHMUYECKHH COCTaB  TPUPOJHBIX  BOJA,  YCIOBHS
YIOBJIETBOPUTENIBHO | (GOPMHUPOBAHUS NMPUPOAHBIX BOJA U Ap.); 3aTPYJHSAETCS B MPUBEICHUU
PUMEPOB, MO OLIEHKE XMMHUYECKOTO COCTaBa W KayecTBa BOJ U T.I.
OnuH Borpoc pa3o0paH MOJHOCTHIO, 1BA HAYAThI, HO HE 3aBEPILICHHI J0
KOHIIa; TPH BOMPOCAa HAYaThl M MPHU MOMOIIU HABOJSIIUX BOIPOCOB
JIOBOJISITCS IO KOHIIA

I[CMOHCTpI/IpyeT HE3HaHHE 3HAYUTEIHLHON YacTu Marcpurajia (CTpOGHI/Ie,
COCTaB M CBOMCTBaA IMPpUPOAHBIX BOJ, HC MOKCT OUCHHUTH Ka4CCTBO BO/JI
METOAaMHU XHMHUYCCKOI'O aHallu3a, " T.,Z[.); AOIYCTUJI CYHICCTBCHHBIC
OIHOKH B IMPOLECCE U3JIOKCHHA, HC YMECT BBIACIUTD I'NTABHOC U CACIIATh
HpaBI/IJ'ILHHﬁ BbIBO; IMPHBOOUT OIIINOOYHBIE OIIpCACIICHUS. Hu onun
BOITPOC HC paCCMOTPECH 10 KOHIA, HABOAAIIHEC BOIIPOCHI HE ITIOMOT'ar0T

HEYHOBJICTBOPUTCIILHO

HIkajia oneHMBaHMsI TECTUPOBAHMS HA JK3aMeHe

Pesynbrar [IpaBunbHBIX OTBETOB, %
OTJINYHO 86 — 100
XOpOUIO 71-85

YIOBJICTBOPUTEIIHLHO 50-70
HEYOBJIETBOPUTEIILHO meHee 50

2. TecToBble 321aHNS JIS1 IPOMEKYTOYHOM aTTeCTAllUH
(3auet B opMe TeCTUPOBAHUS)

3nams: GopmMupoBaHHE KauyecTBa MPUPOIHBIX BOJ TOJ BIUSHHEM (U3UKO-TEOrpapuIecKux
TeOJIOTHYECKNX, (U3UKO-XUMHUYECKMX M OHOJOTHYECKHX (aKTOPOB;, O TIOCIEACTBUIX
AHTPOIIOTEHHOW JIeATETbHOCTH; COBPEMEHHBIE METO/Ibl XUMUUECKOTO aHaJIN3a MPUPOTHBIX BOJI

1.I1epBbIit yueHbIi, KOTOPBII 00paTHI BHUMAaHUE HA TO, YTO BOJA ABJISIETCS €JUHCTBEHHBIM
BCIIECCTBOM B IIPHUPOJIEC, CIOCOOHBIM OOAHOBPEMCHHO HAXOANUTHCA B TPEX arp€raTHbIX COCTOAHHUAX !
ra3o00pa3HOM, JKUIKOM U TBEPJIOM...

2.B cBoeit pabore M.B. JIoMOHOCOB /1an y4eHHE O MPHUPOAHBIX BOAAX KaK O CIOXKHOM
pacTBope, cOCTaB KOTOPOI'O CBOMM MPOMCXOXKIEHUEM 00s3aH OKpYKaloIIel cpefe, O MepeHoce
CoJIel B Mpoliecce KpyroBopoTa BOJIbl, 0 XUMHUYECKOM COCTAaBE BOJBI KaK CPEJICTBE PACIIO3HAHUS
Heap...

3.Bce 0CHOBHBIE KATUOHBI TPUPOAHBIX BOJI — ATO. ..




4.Bce OCHOBHBIE aHUOHBI MPUPOIAHBIX BOI. ..

5.I'maBHbIA pakTop B GOPMUPOBAHUN XMMHUIECKOTO COCTaBa MPUPOTHON BOJIHI. ..

6.Paktop B (OPMUPOBAHUM XUMHYECKOTO COCTaBa TPUPOTHOW BOJIBI, SIBIISFOIIUNCS
CYILIECTBEHHBIM JIJIS1 IOI3€MHBIX BOJ. ..

7.I'a3, npuUCyTCTBYIOLIHNI B BOJIE, HEOOXOMMBIH [UIs BHIIEIAYUBAHUS TIOPOJ. . .

8.Ilox ocMocoM nopa3zyMeBaroT. . .

9.KucnoTHOCTH BO/IBI OOYCIIOBIICHA. . .

10.11lemoyHOCTH BOJIBI OOYCIIOBIICHA. ..

11.Bonopoansiii nokasarens pH — 31o0...

12.KonnouiHbIMU Ha3bIBAKOTCS PACTBOPHI, B KOTOPBIX BELIECTBO HAXOJIUTCA B BUJAE TPYIIL
MOJIEKYJI — KOJUIOUHBIX YacTHLl. Pa3mMepbl KOIIIOUIHBIX YACTHUL] IPUMEPHO COCTABIISIIOT. ..

13.3akoH, Jie:kaluii B OCHOBE MOTEHIIMOMETPUYECKOTO METOA. . .

14.®akTop, HE OTHOCSIIEHCS K TreolorndeckuM (akropam mpu  (HOPMUPOBAHUH
XUMHUYECKOI'0 COCTaBa MPUPOIHBIX BOJI. ..

15.Knacc Bobl OTCYTCTBYET B KIIACCH(UKAIIUN MPUPOTHBIX BOJ] 10 XUMUIECKOMY COCTABY
O.JI. Anekuna...

16.Bano3Hbie BOABI. ..

17.A30HanbHbBIC IPUPOJAHBIC BOJIBI. ..

18.MakcumanbHOE KOJIMYECTBO BOJOPOIHBIX CBA3€EH, KOTOpOE MOKET 00pa30BbIBATh O/IHA
MOJIEKYJIa BOJbI B JKUJIKOU cpee. ..

19.Munepanu3zanusi IpUpOJHONU BOABI XapaKTEPU3YETCs BEIUUUHOM. . .

20.YyeHble-1epBOOTKPHIBATENN XUMUUECKOTO CTPOEHUS BOABI. ..

21.I'naBHelie pacCTBOPUMBIE MUHEPAIBI, (HOPMHUPYIOIINE OCHOBHOM XMMHYECKHI COCTaB
MPUPOJHBIX BOJ. ..

22 IlpyynHaMyd HUYTOXKHOTO COJEPKAHHUS MHKPOKOMIIOHEHTOB B TPHPOAHBIX BOJAX
SABIISIFOTCAL. . .

23.Tsoxenble MeTaIbl 00J1aAat0T. ..

24. TOKCUYHOCTH TSKEJIOro METajlia B BOJI€ MPONOPLUHUOHATIBHO YBETUYMBAETCS C. ..

25.1To BogooOMeHy o3epa JensTcs Ha. ..

26.HeoTHOpOAHOCTh XMMUYECKOTO COCTaBa O3€pPHOM BOABI MO TIyOMHE M aKBAaTOPUU
CBs3aHa...

277.DaKTOpHI, BIUSIOUIME HA THAPOXUMUYECKYIO 30HAIBHOCTh BOJJOEMOB. ..

28.1IBeTHOCTh MPUPOJAHON HE3ArpsS3HEHHOW BOJBI OOYCIIOBJIEHA B OCHOBHOM HaJUYHEM
T'YMHHOBBIX KHCJIOT U OKHCBIO TPEXBAJIEHTHOIO JKEJe3a. . .

29.AHTpONIOT€HHOE €BTPO(UPOBAHNE BOJIOEMOB — HEXKEJIATEIBHBIN MPOIECC, TAK KaK BEIET
K 3arps3HEHHUI0 BOJOEMA: YXYALICHHUIO KauecTBa BOJbI, CHUXEHUIO KOJUYECTBA BHJIOB
TrUIpOOMOHTOB, OSIBJIIEHUIO B BOJOEME aHAIPOOHBIX 30H. ..

30.0prannyeckoe BELIECTBO MPHUPOAHBIX BOJA 1O MPOUCXOXKACHHUIO JIETUTCA Ha
ABTOXTOHHOE, AJUIOXTOHHOE U MOCTYMHBIIIEE C BOJOCOOPHOH IUIOMIAH. . .

31.0prannueckue BENIeCTBa, MPUCYTCTBYIOLIUE B BOJAE, HO HE BCTPEUAIOIIUECS B KUBBIX
OpraHu3Max 3TO — TYMHHOBBIE- U ()yJIbBOKUCIIOTHI. ..

32.0cHOBHBIE HMOHBI B TPHPOAHBIX BOJaX, OOYCIIaBIUBAIOIIUE MUHEPATU3AIUIO
TIPUPOIHEIX BOA Ha 90-99 % 3T0 KaTHOHBI M aHMOHEI, Takue kak: K* Ca?* Mg?* Na* HCO3; COs*
CL SO4Z...

33.MUKpOKOMITOHEHTHI B MPUPOJHBIX BOJIaX — ATO BEIMIECTBA, KOHIIEHTPAIUs KOTOPBIX
00braHO HIKe | Mr/am® (mo Bunorpanosy A.IL) ...

34. Tsxkeno BOJOM HA3BIBAETCS M30TOMHAs PA3HOBUIHOCTH BOJbI, B KOTOPOM INPOTHM
3aMEILEH Ha IEUTEPUN. . .

35.B Mosexyiie BOIBI YToJl CBSI3H, MEXAY NByMs aromamu Bogoposaa (H-O-H) pasen 104,3°
U OJIM30K K yIiIy TeTpaszpa. ..

36.AHOMabHBIC (DU3UYECKHUE CBOWCTBA BOJABI CBSI3AHBI C €€ JHUIOJIBHBIM CTPOCHHEM M
CHOCOOHOCTBIO K 00pa30BaHHIO BOAOPOAHBIX CBSI3€H MEXK1Yy MOJICKYJIAMH. . .



37.Mepoiil pacCTBOPUMOCTH BELIECTBA CIIYKUT KOHLIEHTPALMsI €M0 HACBILIEHHOI'O PACTBOPA.
[TosTOMy pacTBOPMMOCTb BEIECTBA MOXHO BBIPA3UTh TaKXKe KaK W KOHIEHTPALUIO — B
OTHOCUTENBHBIX MaccoBol (%) u oObemHOM (monm enuHunbl) Gopmoit. Kosddumment
PAcTBOPUMOCTH BELIECTBA — ITO YUCIIO MACCOBBIX YaCTeH O€3BOIHOrO BEIIECTBA, KOTOPBIE MOTYT
pPacTBOPUTHCS B CTa MAaCCOBBIX JIOJIIX PACTBOPUTEJIS PU JAHHBIX YCIOBHSX. ..

38.I1lox akTMBHOCTBIO MOHA MOAPA3yMEBAETCsl, Ta YCIOBHas 3((EKTUBHAS KOHIICHTPALUs
MOHA, C KOTOPOM OH B3aMMOJEWUCTBYET C APYTMMHU BEIECTBAMHU IIPU PEaIbHBIX XMMHYECKHX
pEeaAKIMSIX. ..

39.1oHHas cuia pacTBOpa pPAacCUMTBIBAETCS KaK CyMMa IIPOM3BEAECHUN MOJSIPHBIX
KOHIIEHTpaLuil BceX MOHOB B paCTBOPE Ha KBaJpaT UX 3apsja...

40.0uznyeckas ¥ XUMHYECKas (XeMOcopOIus) aacopOmus BEImecTBa B MPUPOJIHON BOJIE
JPpyT OT Apyra OTINYAOTCS 110 0OPAaTUMOCTH SIBJICHHUS. . .

41.ITon comeHOCThbIO NMOHUMMAETCS CYMMAapHOE€ COJIEp’KaHHE B IpaMMax BCEX TBEPIbIX
MHUHEpaJIbHBIX PACTBOPEHHBIX BEILIECTB, CoJiepKaluxcs B 1 KT MOPCKOI BOJIbI IPH YCIIOBUH, OpOoM
U 0] 3aMelleHbl YKBUBAJICHTHBIM KOJIMYECTBOM XJIOPA, BCE YIJIEKHCIIbIE COJIM MEPEBEICHBI B
OKCHJIbl, BCE€ TBEpJble BEIIECTBA BBICYIIEHbI, a OPraHMYECKUE BELIECTBA COXOKEHBbI IpHU
temriepatype 480°C...

42 KapOoHaTHast ¥ cyib(aTHas CUCTEMa PaBHOBECHH B MPUPOJHBIX BOJAX CIYXKHUT AJIS
nojyepkanus Oy(epHbIX CBOWCTB BOJIHI. . .

43.buoreHHoe jkeie30 B NPUPOAHBIX BOJAAX HAaXOAMTCA B ABYX (opMax — 3aKUCHOH U
OKHCHOH. ..

44 I'eonoruueckuil — Bexyuuii pakrop B popMUPOBaHUU MUHEPATU3ALUN U XUMUYECKOTO
cocTaBa IPUPOJIHBIX BOJ. ..

45 Knaccudukanuss NpUpOJHBIX BOJA IO MUHEpalu3auuu mnoapasdymeBaer (mo B.M.
Bepnanckomy)...

46.Knaccupukanuss MNpUpPOJHBIX BOJA MO MHUHepaiu3aluu mnojapadymeBaer (mo O.A.
ATeKkuny)...

47 Knaccudukaius peuHbIX BOJ [0 MUHEpalIu3aluuy, npeioxkenHas O.A. AJeKUHBIM. ..

48.Knaccudukarms o3epHBIX BOJ 10 MUHEpaIM3aIuu, npeaioxkennas O.A. ATEKHUHBIM. ..

49 Knaccudukamus npupoJHbIX Boj 1o BenuuuHe pH...

50.06menpunsTas KiaccuUKaIys MPUPOIHBIX BOJ] IO BEIMUYMHE 00IIEH KECTKOCTH. ..

51.I'mapoxumust — HayKa, U3y4arollas XUMUYECKUI COCTaB MIPUPOAHBIX BOJ, a TAKXKE €r0
WU3MEHEHHUs TO0J BIMSHUEM €CTECTBEHHBIX (XMMMUYECKUX, (U3NYECKUX M OHMOJOTHMYECKHX) U
AQHTPOIIOTEHHBIX (DAKTOPOB U MPOILIECCOB. ..

52. OkucAUTENbHO-BOCCTAaHOBUTENBHBIN MoTeHnuan (Eh) xapakTepusyer cnocoOHOCTh K
OKHCJICHHIO ¥ BOCCTAaHOBJIEHUIO aTOMOB M MOHOB, U3MEPSAETCS B BOJIBTaX, OTHOCUTEIIBHO KAKOMW-
anb0 CTaHAAPTHOW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKIMHU C TMOTEHIMAJIOM DPAaBHBIM
HYJIIO. ..

53.Peakuust Hyo — 2& = 2H" sBisiercst cTaHAapTHOW OKHMCIUTEIBHO-BOCCTAHOBUTEIBHOM
peakuueit as onpenenenust Eh mpupoaHsIx Boj. ..

54 Peakumsi ruaponusza — 3TO XHUMHUYECKOE B3aMMOJICWCTBHME COJIM C BOAOW, HE
COIPOBOKAAIOIIEECS U3BMEHEHNEM PEAKIINH CPEIBI. ..

55.MUKPOKOMIIOHEHTHI IPUPOJHBIX BOJl — caMas MHOTOYMCIICHHAs TPYIINa, UX JeNsT Ha
rpynnsl. OTMETbTE TUIIUYHBIX MTPEICTABUTENEH. . .

56.ITo pactipocTpaHEHHOCTH B IPUPOJTHOM BOJIE€ Ta3bl MOKHO Pa3/ICNIUTh HA TPU TPYIIIIHL. . .

57 Ilponecc pacniaza OpraHMYECKOr0 BEIIECTBA B IPUPOAHBIX BOJAX HA3bIBACTCA. . .

Ymemsp: BecTM MOKyMEHTAMIO TIPU TIOJNEBBIX W J1a0OpaTOPHBIX HCCIIEOBAHMSIX;
MCIIOJIb30BAaTh MOJIyYE€HHBIE 3HAHUS IPU ONPEESICHUH YCIOBUM OOMTAaHMS U BhIpAIllMBaHUs PHIO;
HNCITIOJIb30BAThH HOJIy‘-ICHHbIC 3HAHUA HpI/I OHpelleJ'IeHI/II/I aHTpOHOI‘CHHOI\/'I Harpy3KH Ha BOJJIHBIC
OO0BEKTEIL;



58.XapakTepucTKa IpUPOIHON BOJbI, HE OTHOCAIIASCS K KAYECTBEHHOM. . .

59.Pa36aBiIeHHBIMHA PACTBOPAMH CUUTAIOT. ..

60.DaxTop, NPUBOASIIUI K CHI)KEHUIO COJIEP>)KaHUS PACTBOPEHHOI'O KUCIIOPO/Ia B BOJE. . .

61.He anoManbHOE CBOWICTBO BOJEI. ..

62.MuHumanbHOe cojepxkanue pactBopeHHoro kuciopoaa (IIIK) B Bomoeme miist
oI PKaHUS )KU3HEIEATEIbHOCTU THPOOHOHTOB B 3UMHHUX YCIOBHSIX. ..

63.MunumanbHoe cojaepxkanue pactBopeHHoro kuciopona (ITAK) B Bomoeme ist
NoJepKaHUS )KU3HEIEATEIbHOCTU THPOOHOHTOB B JIETHUX YCIOBHSIX. ..

64.JInss wnona ycranomieHo 3HaueHue I[IJIK= 0,08 w™r/m ams BOTHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HAa3HAYECHHUS. . .

65.Ins1 unona ycranoBieHo 3Hadenue I[IJIK= 0,05 wmr/n s BOIHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HAa3HAYECHHUS. . .

66.JInst wona ycraHoBineHo 3HaueHue I[IJIK= 300 wmr/m s BOJHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO Ha3HAUCHUSL. ..

67.]Ins1 wona ycraHoBieHo 3HaueHue I[IJIK= 100 wmr/m mist BOOHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HAa3HAYEHHUS. . .

68.JIns1 xarmona ycrtanoBieHo 3HaueHue I[IJIK= 180 wmr/m nmns BOJHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HA3HAYEHHUS. . .

69.JIns katmona ycraHoBiieHo 3HaueHue IIJIK= 50 wmr/m mns BODHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HAa3HAYEHHUS. . .

70.Inst xaruoHa yctanoBieHo 3HaueHue I[IJIK= 120 wmr/m pmns BOJHBIX OOBEKTOB
PBIOOXO03HCTBEHHOTO HAa3HAYEHHUS. . .

71.Inss woHa ycraHoBieHo 3HadeHue IIJIK= 40 wmr/m s BOIHBIX OOBEKTOB
PBIOOX03HCTBEHHOTO HA3HAYEHHUS. . .

72.0praHojenTUYeCKUi TOKa3aTeslb, PEKOMEHIYEMBbIM [Uis OINpeAesieHUus TOJIbKO B
IIUTHEBOM BOJIE. ..

73.HopmaTuBHbIN quana3oH pH 1is npupoaHbIX BOI. ..

74.T'occTanapTOM HE YCTaHABIMBAIOTCS TPEOOBAHUS K Kau€CTBY BOJ. ..

75.MuHepanu3zauuu BOJbI, IIPU KOTOPOM TeMIlepaTypa 3aMmep3aHuss U MaKCHMaJIbHas
IUIOTHOCTH coBnajaroT (no Kuunosuuy H.M.)...

76.O5meMeHT, TIpU HEIOCTaTKe KOToporo B Boje (koHmeHTpauus Hmwke 0,01 mr/m)...
pa3BUBaeTCs Kapuec 3y0OB y uesioBeka, a mpu u30bITke (6onee 1,5 Mr/im) — ¢pmroopos. ..

77.Tsxkenslid METAJII MPUCYTCTBYET B BOJAE, MPHU HENOCTAaTKE BBI3BIBAET MAJOKPOBHUE Yy
4eJI0BEKa U JKUBOTHBIX. BIUsSeT Ha MOCTYIUIEHNE a30THCTHIX BEILECTB, aKTUBU3UPYET OMOCHHTE3,
YBEJTUYCHHUE COJIEpKaHUsT XJIopoiUia y pacTeHH W acKOpOMHOBOM KHCIOTHL. Bxomut B
CTPYKTYypy BuTamuHa B12...

78. Tsokenblid  METaJI, XOpPOIIO pPAacTBOPUMBIH B BOAE, OJUH U3 Haubojee
paclpoCTpaHEHHBIX 3arps3HUTENe. B BoJe MNpUCYTCTBYeT B pa3iMYHBIX KOMIUIEKCAX.
KonnenTpanus cHU»KaeTcsi ero TOIbKO B IIET0YHBIX Bojax. [Ipu HemocTaTke MeTaia y pacTeHui
HapylaeTrcs oOMeH YIieBOJIOB, O€JIKOB, YMEHbIIAETCs coepkanue xyuopoduiuia. [Ipucyrcreue
€ro yMEHBIIAET y YEJIOBEKAa TOKCUYHOCTh MEIW M KaAMHUA. YCKOPSET pa3BUTHE IPOXIKEH. Y
HEKOTOPBIX 0€CIIO3BOHOYHBIX BXOJHT B COCTaB rema (3ej1eHasi KpoBb). ..

79.Tsoxenslii MeTasl, OUe€Hb TOKCUYHBIM, BBI3BIBAE€T y 4ejoBeka 0oje3Hb MuHamara.
Cas3bIBaeT O€NKM B MPOUYHBIE KOMILIEKCHl. BCTymaer B peakiuio ¢ CONSIMH KPOBH U TKaHEM,
KOTOpBIE TEPSIFOT CBOU 3aLIUTHBIE CBOMCTBA. . .

80.Tsokenblif  MeTas, IUIOXO ajacopOupyercs B BOJE B3BEIIEHHBIMH BEILIECTBAMHU.
WMHTEeHCUBHO MOTJIOLIAETCS TUAPOKCUIAMU MeTauioB. HakariuBaeTrcs B MSTKHX TKaHSAX PbIO.
3amemnser GOTOCHHTE3, C HUM POCT y pacTeHHid. B cimydyae oTpaBiieHus niojeil pa3BuBaeTcs
6one3up Utait-Utaii. ..

81.Tsoxenslit MeTasu1, KOMILIEKCooOpa3oBarenb. CaMOCTOSTEIbHBIX MUHEPATIOB HE UMEET.
Brusier Ha TUTIUIHBIN B yTIIeBOIHBIH 00MEeH. TOPMO3UT CUHTE3 KUPHBIX KHCIOT M XOJIECTePUHA.
WHoraa ero noyy4aroT IMyTeM CKUTAHUS acCLUAMM, KOTOpbIE €r0 MHTEHCUBHO HAKaIlJIUBAIOT. . .



82.D5meMeHT yarie BCero JIMMUTHPYIOUIMH OHONpPOAYKTHBHOCTH BOJOEMOB YMEPEHHOM
30HBI. ..

83.Tun TpodHOCTH (KOPMHOCTH) CIEIYIOIIETO BOJAOEMA: HHU3Kass MUHEPATU3aIUs BOJIBI,
Kuciaoe 3HaueHue pH, BbICOKOE coaep:kaHuE OPraHUYECKOro BEIIEeCTBA, Maloe COJEp>KaHue
OMOTEHHBIX BEIIECTB. ..

84.Ycnosue, HE crioco6cTByto1ee GopMUpoBaHUIO COISTHOTO 03€pa. ..

85.IIpssMbMu pakTOphI B (GOPMHUPOBAHIH XUMUIECKOT'O COCTABA MMOBEPXHOCTHBIX BOJI. ..

86.K ¢usuko-xumuyeckum QakropaM B (POPMHPOBAHMH COCTaBa MPHUPOJHBIX BOJ
OTHOCSITCSL. ...

87.AHUOHBI, CKAaIUTMBAIONTUECS B BOJaX HEPTIHBIX MECTOPOXKICHUH. . .

88.O0BIUHBIN METO/I OTIpe/Ie/IeHUsI OMOTCHHBIX BEIIECTB B BOJIC. . .

89.K cnocobam coxpaHeHHUs TOCTOSHCTBA XUMUYECKOT0 COCTaBa MPOObI BOABI OTHOCHT. . .

90./1nst or60pa mpod ¢ TIIyOUHBI UCIIONIB3YIOT. . .

91.PacTUTENbHOCTD BIUSET HA XUMHUUECKHI COCTAaB MPUPOAHBIX BOJ] Uepe3 U3MEHEHHUE. ..

92.B dopmyne KypnoBa misi mpeAcTaBiICHUS XHMHUYECKOTO COCTaBa IMOA3EMHBIX BOJI
UCIIONB3YETCs 1ceBnoApoOb. Pacimdpyiite u 3amummTe NpUCyTCTBYIOIINE AIEMEHTHI:

p M (anmons! (100 %))/(katuousi(100 %))T, /...

93.PaccTaBbTe COOTHOIIICHUS HOHOB IS TUTIOB MPUPOAHBIX BOJ (110 Anekuny O.A.)...

94 Metamopduzanusi TpUPOAHBIX BOJ — MEPEXO0J U3 OJTHOIO0 XMMHUYECKOTO THIIa BOJbI B
JIpYroi ImyTeM B3aUMOJACHCTBHS C BEIECTBOM OKPYKAIOIIEH CPEbI. ..

Bnadems: wmeromamu otOéopa M 00pabOTKM THAPOXMMHUYECKHUX Mpo0; MeToAaMu
HKOJIOTUYECKOTO MOHUTOPUHTA U IKCIIEPTHU3HI:

95.11pu onpeneneHuu coepkaHus B BOJie KapOOHATOB UCIIOJIb3YETCSI KUCIOTHO-OCHOBHOM
WHIUKATOP. ..

96.Ilpu omnpeneneHuu coaepKaHus B BOJI€ TMJIPOKapOOHATOB MCIOJB3YETCSI KUCIOTHO-
OCHOBHOI MHJIUKATOP. ..

97.@akTop C€HOCOOCTBYET MOBBIILIEHUIO KOHLIEHTPALMM PACTBOPEHHOTO KHUCIOpoJa B
BOJIE. ..

98.I'maBHBIE MOHBI IPUPOJHBIX BOJI ONPEAEISAIOTCS B OCHOBHOM METOIOM. ..

99./1ns onpenenenus cofep:kaHus B Bojie KaTHoHOB skene3a (I1I) npumeHstoT peakTus. . .

100. /1151 onpenieneHust )KeCTKOCTH BObI IPUMEHSIOT PEaKTUB. ..

101.PaxTop, OKa3bIBaONINI HanbObIIEe BIUSHUE HA YCIOBHE BOJOOOMEHA, OT KOTOPOTO
3aBUCUT MUHEpAJIN3aLU U XUMUYECKUN COCTAaB OBEPXHOCTHBIX BO/I. ..

102.Meton HE OTHOCUTCA K OIIPEEICHUIO OPraHUYECKOIO BENIECTBA IPUPOAHBIX BOL. ..

103.0cHoBHas ¢opma morpebiieHust a3otra (UTOIIAHKTOHOM M BBICHIEH BOJHOM
PacTUTEIBHOCTHIO. ..

104.0OcuHoBHas popma norpednerus hochopa BOIHON OUOTOIA. ..

105.1Toka3zarenu HE oTHOCsIMECsS] K OpraHOJIEITUYECKHM. ..

106.1TokazaTenn OTHOCSIIMECA K OPTaHOJIEITUYECKUM. ..

107.1Ipo3pauyHOCTb BOABI MOYKHO OIPEIENHUTb. ..

108.Ha Benmnuuny BojiopoaHOro nokaszarens (pH) Bo/bl BIUSIOT claeaAyIOLIe KOMIOHEHTHI,
HaXOJAIIHECS B BOJE. ..

109.00611ast >keCTKOCTh BOJIBI ONIPECIISIETCS . . .

110.MeTooM KHCIOTHO-OCHOBHOTO TUTPOBAHMSI OIIPEIENISIIOT COACPAKAHKUE B BOJE. ..

111.MeTo/10M OKHCIIUTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBAHMS OMPEIEIIAIOT COICPKAHNE
B BOJIE. ..

112.MeTo1 KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHHUS JIEKUT B OCHOBE OIPEICICHUS B
BOJIE. ..

113.MeTo10M 0CaaUTENBHOTO TUTPOBAHUS ONPEACIIAIOT COAEP)KaHUE B BOJIE. ..

114.T'nappoxuMuyeckue MokasaTesn, KOTOPbIE ONPEAEIAI0T HENOCPEACTBEHHO Ha MECTE



orbopa mpoo. ..

115.ITokazaTenu, He HyXKIarImKecs B GUKCAITUU HA MECTE OTOOpa MPOOHI. ..

116.K 3anaxam ecTeCTBEHHOTO IPOUCXOKIECHUS OTHOCSTCS. . .

117.K 3anmaxam HEOPraHMYECKOTO MPOUCXOKIECHUSI OTHOCSITCH. ..

118.MeTeoposioruueckue yclioBUs, XapaKTePU3YIOLIUe KIUMAT. ..

119.ITouBBI MEHSAIOT B XUMHYECKOM COCTaBe (PUIBTPYIOUIMXCA Yepe3 HUX aTMOC(HEPHBIX
BOJI...

120.0cobeHHOCTH HMOHHO-COJIeBOTO cocTtaBa pek OOb-UpThimickoro ©OacceitHa Ha
teppuropun TroMeHCKoi o0nacT. ..

121.MyTHOCTB BO/IBI O0YCIIOBIIEHA COJIEP>KaHUEM B3BEILIEHHBIX U OKPALICHHBIX BEILIECTB B
BOJIE. ..

IIpoueaypa oueHuBaHUsA

Ok3aMeH B (hopMe TECTHpPOBaHUS IMPOBOAUTCS Ha 00Opa3oBaTesbHOM MIIaTGopMe By3a
Moodle. Ilpu mnpoBeneHHHM TECTHPOBAHHUA, I KAKIOTO OOYYAIOMIEroCs aBTOMATHYECKU
bopmupyeTcss MHIMBUAYaJIbHBIN BapHaHT 3K3aMEHALMOHHOTO OMJieTa C MEepPeYyHEM TECTOBBIX
BonpocoB. Bapuant Bxitouaer 30 TecToBbIX BOpocoB. [IpoomKkuTensHOCTh TECTUpOBaHUS — 45
MHUHYT, 00ydarouieMmycsi MpeaoCcTaBisieTcs Be MONBITKU. B Tabmuue, npeacTaBieHHOM HuUxe,
YKa3aHbl KPUTEPUU OLICHUBAHMS, KOTOPbIE BKJIIOYAIOT IMPOLEHT U KOJMYECTBO IPAaBUIIBHBIX
OTBETOB JUIs OLIEHKU 3HAHUH.

Kputepuu onenku:

bana IIpaBuabHBIX 0TBETOB, %
OTIIUYHO 86 — 100
XOpOIIIO 71-85
YIIOBJIETBOPUTEIBHO 50-70
HEYOBJIETBOPUTEIILHO meHee 50

3. TeKleIl/Iﬁ KOHTPOJIb BBIIIOJTHCHU A CaMOCTOSITEIbHOI paﬁoTI)I

Tembl pedepaTos
DopMHUPYIOTCS pe3yabTaThl 00y4EHUS:
3Hams: (QOPMUPOBAHHE KauyecTBa NMPHUPOAHBIX BOJ MOJ BIMSHHUEM (U3NKO-TeorpaduyecKkux

I'COJIOTUYCCKHX, (1)I/I3I/IKO'XI/IMI/ILIGCKI/IX U OHOJOTMYECKHX (l)aI(TOpOB; O TOCICACTBHUAX
aHTpOHOFeHHOﬁ ACATCIIBHOCTH; COBPEMCHHBIC MCTOAbI XUMHWYCCKOI'0 aHaJin3a IMpUupOJHBIX BO.

ymemp: BCCTU NOKYMCHTAIIUIO ITPU IMOJICBBIX U Ha60paT0pHBIX HNCCICAOBAaHUAX, HCIIOJb30BAaTh
MOJIYYCHHBIC 3HAHUS IIPU OMTPCACIICHUN }’CJ'IOBI/Iﬁ obuTanusd u BbIpallilMBaHUA pI)I6; HCIIOJB30BAaTh
MOJIYYCHHBIC 3HAHUS TP ONIPCACIICHUN aHTpOHOFCHHOﬁ Harpys3kKu Ha BOAHBIC OOBEKTEHI.

Bopna. PacripocTpanenue u poiib B )KU3HU IJIAHETHI.

Bona. ®dusnueckue cBOMCTBA, aHOMaJbHOCTb.

CocraB, cTpoeHHEe U CBOMCTBA BOJBI KAK PACTBOPHUTEISL.

CymHOCTb MPOILIECCOB THIPOIN3a U UX POJIb B IPUPOJHBIX BOJAX.

[Tonsarue o OydepHocTH U Oy(epHbIX cHcTEMaXx.

Tunsl mucnepcHsix cucteM. Kosmtomanoe cocrosiHue BemiectBa. CocTOsIHME U
YCTONYUBOCTh KOJIOUJIOB.

7 KapOonaTHas cuctema NpupoaHbIX BO/I.

8 buoreHHble 31eMEHTHI IPUPOIHBIX BOJ, UX CBSI3b C OPraHUYECKUM BEILIECTBOM.
9  MHuUKpPOKOMITOHEHTHI IpUPOAHBIX BoJ. Kiaccudukanus. buorennas posns.

10 Opranudeckoe BEIIECTBO MPUPOAHBIX BOA. cTounnkn 0O6pa3oBaHus.
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. Jlatb nonsiTue 6ydepHoi cuctemsl U €€ CBOMCTB?
12.
13.
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23.

WHTerpanbHble OKa3aTea, XapakTepU3yIOIUe KaKk XMMHUUECKUNH COCTaB BOJBI, TaK U
OHMOJIOrMYECKYI0 aKTUBHOCTb BOZOEMA.

PacTBOopeHHbIE B BOJIE ra3bl. XapaKTepUCTHUKA U ITPOUCXOKIACHUE.

Posb kuciopoza B )KM3HU BOJOEMA.

dopmupoBaHUe cocTaBa MPUPOAHBIX BOJ. [IpsiMble 1 KOCBEHHBIE (DaKTOPHI.
XUMHUYECKUI cOCTaB aTMOC(EPHBIX OCAJIKOB.

JloHHBIE OcaiKi. 3HAaUE€HUE UX U3YYEHUS.

AHTPOINOTreHHOE BIHUSHUE HAa BOJIHBIE 3KOCUCTEMBI.

ITponecchl caMOOUUIIIEHUS BOJOEMOB.

HoBble MeTO/1bI B U3y4YEHUH XUMUHU BOJIBI.

borarcTtBa MUHEpaIbHBIX BOJ.

I'eoTepmainbHble BOJbI IJIAHETHI.

OcHOBHBIE THAPOXUMHYECKHE U TPOHUUIECKHE KIACCH(PHUKAIIMY TIPUPOJIHBIX BOAOEMOB.
Oco6eHHOCTH THAPOXUMHUECKOTO pekuMa pek TroMeHCKoM 00iacTu.

OCOOEHHOCTH THIPOXMMHUYECKOTO peXHMa O03€p pa3HbIX TreorpaduuecKkux 30H
TromeHcKkol 061acTH.

3aMOpHbIE fABJIEHUS, NPUYMHBI 3aMOpoB B OOb-HpTthiickom Oacceline. MeToibl
YIYYIIEHUS THAPOXUMHUYECKOTO PEKUMA 3aMOPHBIX 03€p.

EBTpodupoBanne BomoeMoB. Poib OMOTEHHBIX M OPraHMYECKHX BEIIECTB B STOM
nporiecce.

Bomnpoce! k 3amure pedepara

Ponb BoABI J1g m1aHeTh 3eMiIst?

KaxkoBgI 3ammacel Bogsl Ha 3emire?

3HaveHHre KPyroBopoTa BOJIbI Ha TUIaHeTe?

B uéMm nmpuurHa aHOMAaJIbHBIX CBOMCTB BOJABI?

CtpoeHnue MOJIEKYJIbI BOJIBI - KAK OCHOBA €€ CBOMCTB?

[Touemy BOZy Ha3bIBalOT YHUBEPCAIbHBIM PACTBOPUTEIEM?

Kax sHeprus rugpoTaiuu cBsi3aHa ¢ paCTBOPUMOCTBIO BeIecTBa?
B uém 3axiroyaeTcst CylHOCTh Mpoliecca ruaponan3a’?

Kakyto ponb urpaer ruaponus B GopMUPOBAHUH NPUPOIAHBIX BOJ?
Kakwue cymectByroT Oy epHble CHCTEMBI B IPUPOIHBIX BOAAX?

Yro Takoe qucnepcHas cucreMa? Kakue TUIBI JUCTIECHBIX CUCTEM BBIIEISIOT?
B uém cyTh kapOOHATHOMN CUCTEMBI IPUPOIHBIX BOJ?

Kakune 61oreHHbIe 3JIeMEHTBI BBIJIENSAIOT B THAPOXUMHUH?

3HaueHue OMOTEHHBIX AJIEMEHTOB ISl OMONPOAYKTUBHOCTH BojtoéMa?

KakoBa cBs3b OMOTE€HHBIX 3JIEMEHTOB C OPIraHUYECKUM BEIIECTBOM?

Kakwue BemiecTBa B IpUPOIHBIX BOJAX OTHOCAT K MUKPOKOMIIOHEHTaM?
KaxoBa nmpuurHa MU3epHBIX KOHLIEHTPALUK BEUIECTB B BOJE?

Kak xnaccuunuupyror MUKpOKOMIOHEHTHI TPUPOIHBIX BOA?

Ponb MUKpOKOMIIOHEHTOB B BOJOEME?

KakoB cocTaB opraHu4eckoro BelecTBa B IPUPOIHBIX Bojia?

VcTOYHUKH OpPraHMYECKOTO BEIIECTBA B IPUPOIHBIX BOAAX?

Kakmne mnokazaTenu OTHOCAT K HHTETPaIbHBIM, XapaKTEpU3YIOUUX OHOJIOrMYECcKYHO
AaKTUBHOCTb BoJloEMa?

Kak 3aBuCUT pacTBOPUMOCTb ra30B OT CTPOCHHS MOJIEKYJIIbI?

Kakue napameTpsl cpenibl BIUSIOT HA paCTBOPUMOCTD T'a30B?

KakoBa posnb kucinopozaa st >kM3HM Bogoéma?

CrpoeHue Kuciaopoaa u ero (pu3n4ecko-XuMHU4ecKrue cBoiucTBa?



28. IlepeuncanThb MpsiMble U KOCBEHHbIE (PAKTOPHI B POPMUPOBAHUN XUMUYECKOTO COCTABA
MPUPOAHBIX BOI?

29. B uém oTnuuune npsMpIX GaKTOPOB OT KOCBEHHBIX [T ()OPMHUPOBAHUS IPHUPOTHBIX BO?

30. KakoBa MuHepanu3anus 1 0cCOOEHHOCTh XMMUYECKOTI'O COCTaBa aTMOC(EPHBIX 0CAAKOB?

31. B uém 3akimovaercst posib aTMOC(EpHBIX 0CaIKOB B (POPMUPOBAHUH MTOBEPXHOCTHBIX H
HOJ3E€MHBIX BOA?

32. Kak MeHsIeTCsl Ka4eCTBO BOJI ITOJI ICHCTBHEM aHTPOIIOTEHHOTO (akTopa?

33. Kakue Bubl aHTPOIIOT€HHOTO BJIUSHUSI HA IPUPOIHBIE BOJOEMBI MOKHO OTMETHUThH?

34. B uém 3axiiroyaercsi CyIIHOCTb MPOIecca CAaMOOYHILIEHHS BOTOEMOB?

35. KakoBsl 3anacel MEHEpaJIbHBIX BoJ B Poccun?

36. Kak ncrnonb3yroT MuHepanbHbie BoAbl B Poccun? KakoBbl mepcreKTuBbI?

37. IlpuBenuTe cyniecTByroIME KilacCu(PUKALUN FeOTepMaJIbHBIX BOJI IIJIAHEThI?

38. [IpuBenuTe ruIpOXUMUYEcKre U Tpohudeckue Kiaccupukauu o3ep?

39. B uém 3aximouaercs OCOOCHHOCTb THIPOXMMHUYECKOTO peXHMa peK TIOMEHCKOH
obnactu?

40. KakoBbI IpUUMHBI 3aMOPHBIX sIBJICHUN Ha BojoéMax TroMeHCcKoi o0nactu?

IIpouenypa ouenuBanus pedepara

B paboueii mporpamme IUCHHUIUIMHBI MPHUBOJUTCS IE€pPEUEHb TEM, CpPEOH KOTOPBIX
00yJaromuiicss MOXKET BBIOPATh TeMY pedepara.

[TapameTpsl OIICHOYHOT'O CPEICTBA!

- nH(GOPMAIMOHHAS JOCTATOYHOCTH;

- COOTBETCTBUE MaTepuraja TeMe U IIIaHy,

- CTUJIb U SI3bIK U3JI0’KEHUS (11e71eco00pa3HOe UCI0Ib30BaHUE TEPMUHOJIOTUY, IOSCHEHUE
HOBBIX NTOHATUHN, TAKOHUYHOCTD, JIOTHYHOCTb, IPABUJIBHOCTh IPUMEHEHUS U OPOPMIICHUS LIUTAT
u 1p.);

- HaJIM4YKe BbIPA)KEHHOW COOCTBEHHOM MO3UINH;

- QJICKBaTHOCTb ¥ KOJIMYECTBO MCIOJIb30BaHHBIX HCTOYHUKOB (5-10);

- BJIaJICHUE MaTepUAIIOM.

Ha 3amuty pedepara, cocrosiryro U3 myOIuyHOTO MPEACTABICHUS PACKPBITOM TEMBI U
OTBETOB Ha BONpPOCHI, 0TBoAUTCA 10—15 MuHYT.

Kpurepun onenkmn:

- «3a4TEHO» BBICTABISETCS, €CJIM O0yJaroUMiicsi B MOJHOM 0o0beMe Bia/leeT JaHHBIM
MaTepHaoM, Ie1eco00pa3HO HCHOJIb3YeT TEPMUHOJIOIHMIO, BBOAUT HOBBIE MOHATHS; H3Jaraer
JJAKOHUYHO, JI€JaeT JIOTUYHBIE BBIBOJIBI;

- «He 32a4YTEeHO0» BBICTABIISETCS, €CIM 00yUarOIIHIICs HE CIPABUIICS C PACKPBITHEM TEMBI,
¢11a00 BIIa/IeET MOHATUIHBIM alapaToM, U3JI0KEHUE MaTepualia HeJIOTMYHO, C/eTaHHbIE BHIBOBI
HE COOTBETCTBYIOT [IOCTABJIICHHON LIEJIH.

4 TecToBbIC 3a1aHUSA
(mpeacraBjeHbI BbIlIIE)

TectupoBanue nmpoBoauTcs Ha oOpazoBarenabHOU Margopme Moodle. Ilpu npoBeaennn
TECTUPOBAHUS, JUIA KaXJI0ro oOydaroIierocs aBTOMaTHYeCKH (OpMHUPYETCS WHAWBUIYAIbHBIN
BAPUAHT C INEPEYHEM TECTOBBIX BOINpocoB. Bapmant Bkmrowaer 20 BompocoB. KoHTpoib
OTJENBHBIX TEM IpelycMaTpuBaeT MaKCHUMaJbHOE BpeMs Ha MpOBeACHUE TecTupoBaHus a0 30
MUHYT. B Tabnuie, npencraBaeHHON HUKE, YKa3aHbl KPUTEPUU OLIEHUBAHUS, KOTOPbIE BKIIOYAIOT
IPOIEHT ¥ KOJIMYECTBO NMPaBUIIBHBIX OTBETOB JJISl OLICHKH 3HAHUH.



Kputepun onenuBanuns

bana IIpaBuiabHBIX 0TBETOB, %
OTJIUYHO 86 — 100
XOpOIIIO 71-85
YAOBJICTBOPUTEIHHO 50-70
HEYJIOBJIETBOPUTEIBHO Menee 50
5. 3apaun

DopMUPYIOTCS pe3yIbTaThl 00yUEHUSI:
é1a0ems: METOIAMU 0TOOpA U 00PaOOTKU THAPOXUMHUYECKUX TPOO; METOAAMHU IKOJIOTHYECKOTO
MOHHMTOPHHTA U SKCTIEPTHU3BI:

3aoaua 1. Yem Oynere pyKOBOACTBOBATHCA B BLIOOPE CTAHIIMU (CTaHIIMIA) I 0TOOpa Ipoo
BOIBI HA BOJAOEME, €CIM 03ep0 MMeeT OKpyriayio (opmy. Ilmomans 3epkama okomo 2 Km?,
MakcuMaibHas riryousa - 1,5-2 m?

3aoaua 2. Heo6xoaumo oToOpaTh IpoObI BOJBI ISl 3KOJIOTUYECKON IKCIIEPTU3BI HA PEKE,
B KOTOPYIO IPOU3BOJIUTCS COPOC HEOUHMIIEHHOW CTOYHOW BOJbL. JlmmHaA peku okono 150 km.
lupuna B Mecte copoca - 50 M. ['mybuna - 6 M. Ha kakom paccTostHIM HYXXHO BBIOpaTh CTAaHIIMA
0T MecTa cOpoca CTOYHBIX BO11?

3a0aua 3. CKOIbKO HYXHO NPUTOTOBUTH EMKOCTEH aiisi OTOOpa TpoOBI BOABI C
MPOBEJICHNEM KOHCEpBAIlMH, €CIM HYKHO ONpEeNeNUTh Takue MokazaTenu, kak pH, kuciopon,
Hedrenponyktsl, AITAB, ¢enosnbl, OuoreHHbIe 3eMeHTHI (a30T U hochop)?

3a0aua 4. PaccuutaTh KONHMYECTBO aMMMaka B Boje, eciu pH cocraBiser 10 ern.,
Temrepatypa - 22°C, a KOHIIEHTPAIHs AMMOHHUS - 2 MI/IM".

3a0aua 5. OrnpenennTtb, TPOUCXOIUT BBIJCIEHUE WIM IOIJIOLIEHHE KHCIOpoJa M3
IIPECHOI BOJIbI, €CIIM TeMIlepaTypa BoAbl coctapiseT 18,5°C, napuuanbHOe AaBlIeHUE KUCIOpOoa
paBHo 0,209 aT™m., a cogepkanue ero B Boze - 9,0 Mr/mve?

IIpoueaypa oueHUBAHUSI CHTYAIIMOHHOI 3a1a4n

C 1enpl0 KOHTpPOJIS HAaBBIKOB OOydarolIMecs BBIOJHSIOT pemieHue 3amad. Kpurepuu
OLICHKH:

— MPaBWIBHOCTh OTBETA 10 PEIIECHUIO 33/1a4M, TEOPETUYECKOe 0OOCHOBAaHUE pEIICHUs U
BBIBOJI;

— CO3HATEIBLHOCTh OTBETAa (YUUTHIBAETCS IOHUMAHUE H3JIaraeMoro MaTepuaa);

— JIOTUKa M3JIOKCHUA MaTcpuaiia (y‘-II/ITI)IBaeTCSI YMCHHUE CTPOUTH HeJ’IOCTHBII\/’I,
MOCJIEI0BATENbHBIN paccKas);

— paIMOHAIBHOCTh MCIOJIh30BAHUSI BPEMEHH, OTBEIEHHOTO Ha 3afaHue (He omolpsercs
3aTSHYTOCTh BBIIOJHEHUS 33/1aHUS, YCTHOIO OTBETa BO BPEMEHH, C YYETOM HHIMBHIYaIbHBIX
0COOEHHOCTEH 00yJaromuxcs).

Kpurepun ouenku:

- «OTJMYHO» - OTBET Ha BONPOC 3aJaud JaH MpaBuibHO. OOBSICHEHHE X0Ja €€ PEIICHUS
noApoOHOEe, TOCIeA0BaTeIbHOE, TPAMOTHOE, C TEOPETHUYECKUMH OOOCHOBAHHSAMHU (B T.4. W3
MPAKTUKH); OTBETHI HA JOTOJIHUTEIBHBIE BOIPOCH] BEPHBIE, YETKHUE.

- «XOpOoWIOY»: OTBET Ha BOIPOC 33aJaud JaH MpaBuwibHO. OObICHEHHE XO0/a €€ PEIICHUS
noIpoOHOE, HO HEIOCTATOYHO JIOTUYHOE, ¢ €AMHUYHBIMU OIIMOKAMH B JETaJsAX, HEKOTOPHIMHU
3aTPYIHCHUSIMHU B TEOPETUYECKOM OOOCHOBaHWM (B T. Y. W3 TPAKTUKHA), OTBETHl Ha
JOTIOTHUTETIFHBIC BOMPOCH BEPHBIE, HO HEIOCTATOYHO YETKHE.




- «YAOBJIETBOPUTEJIBHO»: OTBET Ha BOIPOC 33Jauu JaH npaBuwibHO. OObsICHEHNE X0/1a ee
pELIeHHs] HEJOCTaTOYHO IOJHOE, HENOCIe10BaTeIbHOE, C OIIMOKAMHU, CIa0bIM TEOPETUYECKUM
000CHOBaHHMEM (B T.4. M3 IPAKTHKH), OTBETHl HA JIONOJHUTEJIbHBIE BOIPOCHI HEIOCTATOUYHO
YeTKHe, C OIIMOKaMHU B JAETasX.

- «HeyJIO0BJIETBOPUTEJBLHO»: OTBET HAa BOIPOC JaH HempaBmibHO. OOBsSCHEHNE X0/1a €e
pelIeHHs JaHO HENOJHOE, HEeMOCNEeN0BaTeNIbHOE, C IpyObIMU omIMOKaMu, 03 TeopeTHYECKOro
000CHOBaHHs, OTBETHI HAa JJONIOJIHUTEIbHBIE BOIPOCH HEMPABUIIbHBIE (OTCYTCTBYIOT).



