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Mporpamma yue6Hoin aucumnamHbl «FMOAPOBUNONOINA» cocTaBneHa Ha ocHoee FOC
BIMO no HanpaeneHnto nogrotoskn 05.03.06 IKOJIOTNA N MPUPOAOTMOJ/Ib3OBAHWE

n «lMonoxeHns 06 opraHM3auum y4ebGHOro mnpouecca B 06pas3oBaTe/lbHbIX OpraHuU3aumnax
BbICLLEr0 MNpoeccMoHanbHOro 0bpasoBaHua [oHeukoin HapogHoi Pecny6nvku», yTBEPXKAEHHOMO
npvkasoM MuHucTepcTBa 06pa3oBaHus 1 Hayku OHP «30» okTa6ps 2015 r. Ne750.

Pa3paboTumMkmn: [A0OUeHT Kadedpbl 30010rMM U 3Konormm K.6.H. E.B. T[lpokoneHko, cT.
npenogasartenib Kageapbl 60TaHMKN 1 3konorum .. MUpHeHKo

MporpaMMa  y4e6HOM AWCUUNAUHBI  YTBEPXAEHa Ha 3acefjaHuy  Kadeapsbl
300/10TMN 1 3KONOTNK

Mpotokon Ne 10T "1" ceHTs6ps 2016 .

3aB. Katheapoii A H.H. ApoweHKo
ol7[e]
Mporpamma  y4eOHOM AUCUMNAMHBLI  YTBEPXKAEHA Ha 3acejaHun  Kadeapbl
60TaHUKN U 3KONOrnUn

Mpotokon Ne 1ot "1" ceHTA6Gps 2016 T.

3aB. Kaegpoi A.N. CaoHoB
®N0o

Mporpamma y4eGHOW AMCUMNANHBLI 0A0OpeHa Y4eOHO-MeTOAMYECKOW KOMMUCCUEN
6uonornyeckoro aky. reteta

Mpotokon Ne 2 o1 “21” okTA6psA 2016 T.

Mpeacenatens y4yebHO-MeTOANYECKON
KOMUCCUU (hakynbTeTa E.B. lNMpokoneHkKo
®N0o



1 O6nactb NPUMEHEHNA U MECTO AMUCLUMUNNHBLI B Y4e6HOM npoLecce

YyebHaa gucumnnnmHa « ngpobronorma» OTHOCUTCA K AUCUUMNAVHAM CaMOCTOATE/NIbHOTO Bbl6opa
CTY[AEHTOB W COCTOWUT U3 [ABYX MoAayneid. [Ang wn3yyeHUs [aHHON Y4yeBHOW [MCLUNIWHBI
Heo6X0AUMbI  3HAHMS, YMEHMA 1 HaBblKK,  (OPMUPYEMble  MNpeflwecTBYOWUMN  U©
CONYTCTBYHOLWMMU AUCUMNANHAMW - Bruonorus, YueHue o rugpoctepe, O6wasa akonorus n ap.

2. HopmaTuBHbIe CCbIIKM (NPY HEO6X0ANMOCT 1)

3. CTpyKTypa gucunnanHel (Mogyns)

XapaKTepuctunka y4ebHoW ANCLUMNANHbI

O6pa3oBaTenbHblii YPOBEHb

HanpasneHne NogroToBKK

Mpotnnb

KonnuyecTBo copepxatenbHbIX MOAYNein
(Tem)

OvcunnnunHa 6a3o0Boli / BapMaTMBHOM YacTu
obpasoBaTenbHOW nNporpammbl 1

®opMbl KOHTPONA

3a04Has (popma
06y4yeHuns Ha 6ase
BMo
cno
(cokpaly,)  (cokpaui.)

o4Haa opma
00yueHuns Ha b6asze
oco MO " oeo
(cokpau,.)
bakanaBsp

05.03.06 9konornga v NpUPoAONoONbL30BaHNE

5(30)

AvcunnnnHa BapmatmBHoW Yactn Orl

MOZLY/bHbIA KOHTPONb (2) M MPOMe>KyTOo4YHas
aTTecTaums (3a4eT, 3K3aMeH).

O4YHas hopma 3a04Hasa opma
0by4yeHus Ha 6ase 0byuyeHus Ha 6a3e

Moka3saTenu
0co Crio Crio BMo
(cokpau,.) (cokpay.) (cokpali,)

Ko/inyecTBo 3a4eTHbIX efnHuUL, (KPeLnTOB) 55
KonnyecTBo 4yacos 198
oa noaroToBKuM 2-
CemecTp 3,4-1
KonnuyecTBo 4Yacos
- NEKUMOHHbIX 64
- NPaKTUYECKNX, CEMUHAPCKUX -
- nabopaTopHbIX 48
- CAMOCTOATENbHOW paboThl 86

B T.4. MHAMBMAYaNbHOE 3afaHne -
HepenbHoe KONMYECTBO Yacos, T.u. 6

ayguTopHbIX 3.4
OCO - obuee cpefHee ob6pasoBaHue; CIO - cpegHee npogeccroHanbHoe o6pasoBaHue; BIMO - Bbicllee
npogeccnoHanbHoe obpasoBaHue

4. OnucaHwue gucunnnuvHel. Uenn v 3agaun.
Llenb - (opmupoBaHMe Yy CTYAEHTOB 3HaHWI W nNpeAcTaBneHWii 06 OCHOBHbIX
3aKOHOMEPHOCTAX OpraHusauum U YyHKUMOHMPOBAHUA BOAHbLIX 3KocucTem 3emnn. Kpome ToOro,

ocoboe BHMMaHWe YyAenseTcd aHTPOMOreHHbIM (pakToOpam, OKasbiBalOWWM  BAMAHWE Ha
rmapobuoLeHosbl, OUOMHAMKALUWM COCTOSHMUA BOAHbIX 3KOCMUCTEM U MeTodaM  OXpaHbl
rnapocmepsl.

3agauu:

- cthopMmMpoBaTb CUCTEMY 3HaAHWIA N MpPeACTaBAeHU O MPEecHbIX M MOPCKUX BOAOemax
3emnn, (U3NYECKUX W XUMMUYECKUX CBOMCTBAX BOAbl KaK cpedbl 06uTaHWA ruLpPO6GUMOHTOB,
3KOJI0rMyeckmx 3oHax MupoBOro okeaHa U KOHTUHEHTa/IbHbIX BOLOEMOB;

- copmupoBaTb CUCTEMY 3HAHWUIN W MpeacTaBNeHMIdA 06 OCHOBHbIX (hakTopax,
LeVCcTBYOWMX B rugpocgepe, (akropax, BAUAKOWMX Ha MNOTOKM BewecTBa W 3Heprun B



rmgpocgepe; cosgatb NpPeAcTaB/eHWe O B/IMSHUM OCHOBHbIX abWOTUYECKUX W OGUOTUYECKUX
(haKTOPOB Ha XMN3HeLeATeNbHOCTb OTAE/bHbIX IKOMOrMYECKUX TPYNn rMAPOOMOHTOB;

- chopmupoBatb CUCTEMY 3HaHWA W MNOHATUIA O 3aKOHOMEPHOCTAX pacnpegeneHuns
rmMapo6bMoHTOB B rnapocdepe;

- chopmumpoBaTb CUCTEMY 3HAHWIA W MOHATUA O >XU3HEHHbIX (opmax rMApPo6MOHTOB
(NNaHKTOH, 6eHTOC, NEPUMUTOH, HEWCTOH. HEKTOH) M NyTAX NpucnocobneHns rugpooroHTOB
pa3HbIX XWU3HEHHbLIX POPM K cpege obuTaHus;

- copmumpoBaTb CWUCTEMY 3HaHWA W TMOHATUIA 006 OCHOBHbIX 3aKOHOMEPHOCTAX
XU3HEAeATeNbHOCTU TUAPOBGUOHTOB B 3aBUCUMOCTU OT (PU3NYECKUX U XUMUYECKUX YCNIOBUIA KX
06UTaHuA;

- copmMupoBaTb CUCTEMY 3HaHWA W TMOHATUIA O CTPYKTYpe M (PYHKLWOHANbHbIX
0COBGEHHOCTAX nonynauuii rmapobmoHTOB M TMAPOOMOLLEHO3aX KaK 6MOM0rMYeCcKUX cuctemax
rugpocdepsl;

- 03HAKOMWTb C METOAaMU TUAPOXMMUYECKOTO, TMAPO6BMONOTrMYECKOro aHanmsa;

- chopmupoBaTb CUCTEMY 3HaHWA W MOHATUIA O poAu TrUAPOOMOHTOB B MpoLeccax,
NPOMCXOAAWMNX B MPUPOAHLIX WM WUCKYCCTBEHHbLIX BOOEMAax, WX 3HAYEHWW B YCTOMUYMBOCTU
BOAHbIX 3KOCUCTEM;

- C(hOPMUPOBATL CUCTEMY 3HAHWIA 06 AHTPOMOreHHOM 3arps3HeHUU BOLHbIX 3KOCUCTEM,
mMeTofax BMOMHANKaLUM UX COCTOSAHUS, HanpaBieHNAX OXpaHbl rmapocgepsbl.

Tpe6boBaHMA K pe3y/bTaTaM 0CBOEHWUA AUCLUNAUHBI: [poLecc M3yYyeHnUs AUCLMUMINHBI
Hanpas/feH Ha (POPMUPOBaHWE 3NEMEHTOB ChefylOLWMUX KOMMNeTeHuui B cooTBeTcTBUM € [OC
BMO no gaHHOMY Hanpas/ieHUIO MOAroTOBKM (Npoguto):

a) o6wekynbTYpHbIX (OK): cnocoO6HOCTbID K camoopraHusauum u caMoobpa3oBaHMI0
(OK-5).

6) o6buwenpodeccnoHanbHbix (OMK):

- BfageHnemMm 6a30BbIMY 3HAHUAMWU B 061aCTU (hyHAAMEHTalbHbIX pa3fenoB MaTeMaTUKN B
obbeme, He06XOAMMOM [N OCBOEHWA MaTemMaTU4ecKoro annapara 3KOMOrMYecKUx Hayk,
06paboTKM UH(hOPMAL MK 1 aHann3a JaHHbIX NO 3KOM0rMK 1 npupogonons3osaHuto (OMK-1);

- BNnageHvem 0a30BbIMU 3HAHUSAMW (PYHLAMEHTaNbHbIX Pa3fenoB (QU3NKKU, XUMUN 1
ouonorum B 06bLEME, HEOGXOAMMOM ANS1 OCBOEHMA (PM3NUYECKUX, XMMUYECKNX N BMONOTNYECKUX
OCHOB 3KON0MMK W MPUPOLON0Jb30BAHMNSA; 3HAHUSMM O COBPEMEHHbIX AMHAMUYeCKUX npoieccax B
npupofe n TexHocdepe, 0 COCTOSHUM reoctep 3eman, 3KONOrMKM U 3BoawUUKN Buocdepsl,
rnobanbHbIX 3KONOrMYeCKMX npobnemax, a Takxe MeToAamMu XMMWUYECKOro aHanm3a, oTbopa u
aHanmnsa reosiorMyecknx K 6MONOrMYecKUX Mpod, HaBblKaMM WAEHTUPUKALUMM U ONUCaHUSA
OMonorn4yeckoro pasHoobpasms, ero OUEHKW COBPEMEHHbIMW MeTof4aMW  KOJIMYECTBEHHO
06paboTKn nHpopmayumn (OMK-2);

- BNafileHNeM 3HaHMAMM 00 OCHOBax YydeHuss 006 aTmocdepe, rugpocdepe, Guochepe u
naHawadgTosegeHun (OMK-5);

CNOCOGHOCTbID K MCMNOJIb30BaHWI0  TEOPETUYECKUX 3HAHUIN B MPaKTUYeCKOW
peatenbHocTn (OlMK-7);

- CNOCO6GHOCTbLIO pewaTb CTaHAApTHblEe 3afayn NPOoMeccUOHasbHON AeATEeNbHOCTM Ha
OCHOBE WH(OpPMaLMOHHOW ¥ BM6Morpamyeckoin KynbTypbl C NPUMeEHEHNEeM UH(HOPMAaLNOHHO-
KOMMYHWKALMWOHHbIX TEXHOMOIMA W C Y4YEeTOM OCHOBHbIX TpeboBaHWIii MHMHOPMaLMOHHOWN
6esonacHocTh (OlK-8);

B) npoheccuoHanbHbixX (MK):

Hay4HO-uccnegoBaTesibCKasa feaTeNlbHOCTb:

- BnafieHMeM 3HaHMAMKM 06 OCHOBax MOYBOBEAEHWS, KIMMATO/Nornu, ruaponoruu,
naHawadgToBeAeHNs, COLUNANbHO-3KOHOMUYECKON reorpadgum n kaptorpadgumn (MK-1);

- BfafjleHVeM 3HaHMAMM B 061acTV TEOPETUYECKUX OCHOB TFEOXUMUM U TeO0(n3NKM
OKpyXatolled cpefbl, OCHOB MPUPOAOMNO/b30BAHNA, 3IKOHOMUKW  MPUPOLONOJb30BaHNUSA,
ycToumsoro passutus (MK-5);

NPOEKTHO-NPON3BOACTBEHHAA AeATENIbHOCTD:



- BNajieHMeM 3HaHuAMU 00 OUeHKe BO3AEWCTBUS Ha OKPYXalwyl cpeay, NpaBoBbIX
OCHOBax MNPUPOLONO/b30BaHNS W OXpaHbl OKpPYXKalowe cpefbl; CNOCOOHOCTbIO um3faraTb U
KPUTUYECKN aHann3npoBaTb 6a30BY0 MHopMaL Mo B 06/1aCTU 3KOOTUK WU MPUPOLONO0/b30BaHUA
(MK-6); _

- BlafileHNeM MeTofaMu FeOXUMUYECKUX U reou3nyecknx uccrefoBaHUin, oobuiero u
reosKo/0rM4eckoro KaptorpagmpoBsaHus, 00pabOTKM, aHanM3a W CUHTe3a MNONEeBON W
nabopaTtopHO reo3KONOrMYEeCKON WHGpOPMALUM M CNOCOBHOCTLID MPUMEHSATbL TeopeTUyecKue
3HAaHMA Ha MpakTuMKe; MeTodamum 06pabOTKWM, aHanM3a M CUMHTE3a MOMeBOW M NabopaTopHOl
9KONOrMMYECKOn MHMopMaLMmM UK CMOCOOGHOCTbIO UCMO/MIb30BaTb TEOPETMYECKMEe 3HaHWUA Ha
npaktuke (MK-7);

NPOU3BOACTBEHHO-TEXHO/IOMNYeCcKasn LesATe/IbHOCTb:

- BnageHuem metogamu oTbopa Npob M NPOBEAEHMA XUMMUKO-aHaUTUYECKOro aHanmsa
BpeAHbIX BbIGPOCOB B OKPYXXalLWYH cpedy, reOXMMU4YecKnx nccnefosaHuii, 06paboTkn, aHanmsa
W CWMHTE3a MPOW3BOACTBEHHON, MNONEeBOW U N1abopaTOPHOM 3KOMOMMYECKON UHGopmaLuu,
MeToA4amMu  COCTaBfIEHUA  3KOJIOTMYECKUX U TeXHOreHHbIX  KapT, cbopa, 06paboTKu,
cucTemartmsalmu, aHanusa nHpopmaunn, popMmnpoBaHna 6a3 AaHHbIX 3arpA3HEHNA OKpYXKaroLLen
cpefbl, MeToAaMu OLEHKM BO3AENCTBUA Ha OKPYXalowyr cpefy W BbIBNEHUSA UCTOYHMKOB,
BUOB M MacLwTaboB TeXHOreHHOro Bo3gencTeus (MK-12);

B pe3ynbTarte U3yyeHUs y4ebHOM AUCLUUNNUHBI CTYAEHT LOXKEH

3HaThb:

- (PU3NKO-XMUYECKME YCIOBUSA CYLLECTBOBAHUSA TMAPOOMOHTOB;

- MeToAdbl FMApo6MONOrMYeckKoro aHanmsa (KONMYecTBEHHasi M KayecTBeHHas 06paboTka
npo6); metoabl 0oT6opa NpPob6 ANd rmapobMONOrMYecKoro aHaaunsa;

- TpaHy/IOMeTPUYECKNIA COCTaB rPYHTOB, €ro 3HauyeHue A4na rugpobuoHTOB;

- 3HayeHMe pacTBOPEHHbIX ra3oB AN rMAPOOGMOHTOB (KWUCMOPOA, YINEeKUCNbIA ras,
CepoBoAOpOS, MeTaH);

- MeTofbl onpefeneHns B3BELUEHHbIX BeLLeCTB, LBETHOCTW, PACTBOPEHHOr0 KMUCopoga u
OpraHn4ecKoro BeLLecTBa;

- 0COBGEHHOCTM coCTaBa B3BELUEHHbIX BELLeCTB B rugpocepe, MX 3HAYeHUd Ans
rmapo6unoTos;

- NOHATME 3KONOrMYecKoro metabonmsmMa B rugpocgepe;

- KNnaccugmkauuio Bog no pH, oTHOWeHMe TMAPOBUOHTOB K KUCNOTHOCTU Cpefbl, MeTOAbI
onpeaeneHunsa pH;

- 3Ha4YeHUe OKWUC/INTENbHO-BOCCTAHOBUTE/IbHOIO MOTeHLMana B rugpocgepe, 6ydepHoe™
BOJbl, CUCTEM €€ NOALEPXKaHUSA;

- 3HayeHWe TemnepaTypbl BOAbl AN TUAPOOGMOHTOB, 3KONOTMYECKYH Knaccuukaumto
rMApPO6MOHTOB NO OTHOLUEHUIO K TeMMepaType;

- MOHATUA TEPMOK/IUH, TEMMepaTypHas cTpaTudukaymsa (npsmas, obpaTHas), roMOTePMUS;

- 3HayeHue cBeTa B rugpocpepe (Kak akTopa, ONpenenstollero >XuU3HeaeATeNlbHOCTb
rMapo6MOHTOB, ANS pacnpejesieHns B TONLWE BOAbI);

- COCTaB pPafjMoOHYKNIUA0B B rugpocgepe, eAMHULbI U3MEPEHNS, 3HAYEHNE;

- MeTofbl 06paboTKM Pe3ynbTaToB rMAPOXUMUYECKUX U TMAPOONONOTNYECKNX AaHHbIX;

- 3K0N0rnyeckme 30Hbl MUPOBOro OKeaHa U KOHTUHEeHTa/IbHbIX BOLOEMOB;

- CUCTEMY XXU3HEHHbIX OPM rMapPO6UOHTOB;

- 3KONOrMYECKNEe OCHOBbI XXWU3HEeAeATeNbHOCTU TMAPOONOHTOB B 3aBUCUMOCTU OT YCNOBUIA
cpefbl: NWTaHWe, BOALHO-CONEBOM OOMEH, AblXaHWe, TUMNbl JIOKOMOUWUW W NepesBUIKEHNS,
pasMHOXEeHWe N pa3BUTUE,;

- OCOOEHHOCTWM CTPYKTYpbl W AMHAMWKW MONYNAUMiA rnmapobuoHTOB, pasHoobpasue K
CTPYKTYpPY ruapobuoLeHO030B; XapakTep B3aUMOLENCTBMA TMAPOOGUOHTOB M UX COOOLLECTB CO
cpenoi, 3aKOHOMEPHOCTM GMONOTMYECKNX IBIEHNIA 1 NPOLIECCOB B rmapocgepe;



OCHOBHbIE

NCTOYHUKN

aHTPOMOreHHOro  3arpsisHeHus  ruapocdepbl,  MeToAbl

6M0N0rNYeCcKO MHANKALUK COCTOSAHMSA BOAOEMOB, CMOCOObI 3aWWTbl BOAHbIX OMOLEHO30B OT
3arpsi3HEHNS 1 3BTPOPUPOBAHUS.

YMeTb:

- aHaan3npoBaTb 3KOJI0TMYECKMe Trpynnbl

TemnepaType, pH;

rMAPO6GUOHTOB MO OTHOLUIEHMI K CBETY,

- BbIACHATb NPUYMHBLI HabN4aeMoro pacnpesieneHns rugpo6uoHTOB B TOJLLE BOAbI;

- onpefenaTb, aHaNM3MPOBATb COCTAB B3BeLLUEHHbIX B BOAE BeLLecTB;

- onpefensats pH BOAbI, aHaNM3MPOBaThL KNacc BoAbl no pH;

- aHanM3MpoBaTb COCTaB FPYHTOB, OLEHMBATb WX 3HA4YeHWe ANA HEeKOTOPbIX BGEHTOCHbIX

dopwm;

- OnpefensiTb HeEKOTOPble TUMAPOXMMWUYECKME nokasaTenn (LBETHOCTb, COAepXKaHue
B3BELUEHHbIX BELLECTB, PpACTBOPEHHbIE OPraHNYeCKne BELLEeCTBa, PACTBOPEHHbIN KUCNOPOA);

- 06pabaTbiBaTb [aHHble TMAPOXMMUYECKUX N TMAPOONONOTMYECKMX UCCNEA0BaHNIA,

- aHaNM3nMpoBaTb Ka4eCTBEHHbIN COCTaB PUTOMNAHKTOHA;

n3yyatb YNCNIEHHOCTb U 6v|01vlaccy (*)I/ITOI'IﬂaHKTOHa;

- OMpefensTb YNCNEHHOCTb, MNOTHOCTL M BUOMACCY BOAHBIX XWUBOTHbIX;
- OMpefensaTb NOMOBYH, BO3PACTHYH U XOPOMIOTUYECKYH CTPYKTYpPY NONynsauuii BOAHbIX

XNBOTHbIX;

- MPOBOAUTbL OLUEHKY COCTOAHNA BOAHbLIX 3KOCUCTEM MO XapaKTEPUCTUKaAM UX HaCENEHNA.

BnageTsb:

- MeToAamMu cbopa rmapobMonornyeckoro Matepuana B NoMeBbIX YCNOBUSAX;
- 00WENPUHATBIMU METOAAMN KamepanbHON 06paboTKn MaTepuana;
- HaBblKaMuM noucka, nogbopa v nNpeacTaBneHna nHopMalmm No pasgenam Kypcea.

5. CogepxaHue gucuunanHbl U GopmMbl opraHmnsaymm yyebHoro npotecca

MopsALKOBbI HOMep

n TeMa

KpaTkoe cofep>kaHne TemMbl

Copgep>kaTenbHbli Moaynb 1. FMAPO6GUONOrMa Kak Hayka, 3KO0rmyeckme noaxodbl K
PELLEHNIO 3KOMOrMYecKNX npobnem. dr3nMKo-XMMUYECKMEe CBOCTBA BOAbl U FPYHTOB

Tema 1.

Mmapobuonornsa Kak

HaykKa,
Ncnosb3oBaHme
3KO0M0rMYecKoro
nogxoaa

Tema 2. PU3nko-
XUMUNYECKne
CBOWNCTBa BOAblI

Tema 3. dun3nkKo-
XUMUYECKNe
CBOIiCTBa FPyHTOB

Tema 4.
PacTBOopeHHbIe B
BOfe rasbl
(kncnopog,
YrIeKUC/bIA ras,
cepoBogopos u

MoHATMe rmgpo6uonorum, 3agaun rMApo6MONOrnYecKmx
nccnefoBaHmii, MeToabl rmgpo6uonorun. Knaccmmkaymm (haktopoB B
rugpobuonorun  (rnaBHble W BTOPOCTEMeHHble, 3aBUCKHMble U
He3aBUCKMMble OT MNOTHOCTM MONYNALUN).

XuMuyeckas ¥ CTPYKTypHas Qopmyna BOAbl, AWMONbHbIE CBOWCTBA
MONEKY/bl  BOAbl, TepMOCTabW/bHOCTb BOAbl, €€ 3KO/M0rnm4yeckoe
3HayeHue. Y[enbHbll BeC BOAbl, [faBfieHWe,  Kraccuukayuu
rMApPOOMOHTOB MO OTHOLWIEHMK K faBfieHuto. llepeMelleHns BOAHbIX
macc (Te4eHus U BOHEHUS), BOCNPUATUE UX TMAPOOUOHTAMMN.
3KONOrnMYeckoe 3HavyeHne rpyHToB 418 TMAPO6UOHTOB. "paHyIOMeTpUYECKNiA
COCTaB, YC/IOBMA 3a/1eraHnsi, YCTOMYMBOCTb, MAIOTHOCTb NpUeraHMs 4acTuu,
cTabunbHoCTb. Knaccugukaumm rpyHTOB MO rpaHy/ioMeTPUYECKOMY COCTaBy.
Knaccugmkaums ruapobruoHTOB MO OTHOLLEHWIO K FPYHTaM.

MpouncxoxgeHne rasosB B rugpocgepe (NpogyumpoBaHue, UHBa3nA), UX
9KON0rMyeckoe 3HayeHue ang rugpobunoHTos. Ko/imMyecTBo rasoB BOje.
Kucnopog v yrnekucnolidi ra3 gnsi aBTOTPOMHbLIX (OTOCUHTE3UPYHOLUX
rMApo6mnoHTOoB. TlOHATUE KWUCNOPOAHAA AUXOTOMUSA, TOMOOKCUTEHUSA,
cTarHauusa. 3amopHble iIBIeHUSA B rugpocdepe. IKONOrMYecKme rpynnol
rMAPO6MOHTOB MO OTHOWEHUKD K COAEPXaHWK OTAeNbHbIX ra3oB B



MeTaH)

Tema 5.
PacTBOpeHHbIe B
BOfZe conu

Tema 6.
PacTBOpeHHbIe B
BOJle OpraHuyeckKue
BellecTBa

BOfE.
CocTaB pacTBOPEHHbIX COMeid, UOHbI, 61MOreHbl. MOHATNE CONEHOCTU W
XecTKocTu.  Knaccmmkaumm  MpUpoAHbIX  BOA MO CONEHOCTW.

Knaccnukauum rmpobroHTOB N0 OTHOLIEHUIO K CONEHOCTH.

CocTaB pacTBOpPeHHbIX B BOAE OPraHWYeCKUX BeLecTB, MOHATHE
BOAHOIO rymyca. OKuncnsaemocTb BOApb! (nepmaHraHaTHas,
buxpomartHas). PasfnnuyeHve ruapobUOHTAMW OpPraHUYecKMX BeLLecTB,
pacTBOPEHHbIX B BOJE.

Copep>kaTenbHbli Moaynb 2. TMapoxXxumMmnyeckmne nokasatenun (B3BeLleHHble B BOAe
BellecTBa, pH 1 OKMCINTENbHO-BOCCTAHOBUTE/bHBIA NoTeHunan). KonebaTtenbHble
SABMeHNA B v (hochepe (TemnepaTtypa, CBET, MOHM3NpYOLWaa pagnaumns)

Tema 7.
B3BeweHHble B Boge
BellecTea

Tema 8.
CMapoxnmunyeckue
nokasatenun (pH un
OKWNCNNTE/IbHO-
BOCCTAHOBUTEJIbHbI
" noTeHuman)
Tema 9.
Temnepatypa B
ruapocgepe, ee
3HauyeHue ans
rmapobnoHTOoB
Tema 10. CBeT B

rugpocgepe

Tema 11.
MNoHusnpyoLaa
pagnauuvsa B
ruapocmepe
Tema 12.
lMepBnyHas
NpoAyKumsa
BOZ0OEMOB

Tema 13. BTopnyHasa

NpoAyKLumsa

Tema 14.
TpaHchopmayns
BellecTBa B
runapocdepe

Knaccudukaums B3BelleHHbIX BellecTB, COCTaB. Knaccugukauus
B3BELUEHHOrO BeLecTBa MO PasMEPHOMY COCTaBy. 3HauyeHue pAns
rMapo6uoHToB.  TMOHATME  «[0XAb W aHTUAOXAb  TPYMOB»,
3K0/I0rMYeckoro Metabonumsma B rugpocagepe.

MOHSATNE KMCNOTHOCTM cpefdpbl, KnaccuiuKkauuyv NpUpPoOAHbIX BOA MO
KUCNOTHOCTW. Knaccudukaumm ruapo6UOHTOB MO OTHOLUEHMIO K pH.
SKonornyeckoe 3HauyeHMe pH M OKUCAWUTENbHO-BOCCTAHOBUTENbHOTO
noTeHUMana Bofbl. 3HauyeHMe pefoKcunoTeHUMana Bod. CucTembl

nognepxaHus OKUCINTENbHO-BOCCTAHOBUTE/bHbIX YCNOBUIA,
O6yhepHOCTb BOAbI.

Temnepatypa Kak YHUMBepCa/nbHblA  (hakTOp B rugpocgepe.
Knaccupumkauum rngpobmoHTOB MO OTHOLIEHWHD K Temrneparype.
MoHATME  TepmonpedepeHayma.  3Ha4yeHMe  TemnepaTtypbl  ANs
rMAPO6GNOHTOB. MoHaTMA TemnepaTypHoi cTpaTmukaymu,
TEPMOK/INHA, TOMOTEPMUN.

lMpoHWKHOBEHME CBeTa B rugpocgepy, 3aTyxaHue, 3HayeHue AN

aBTOTPOMHBLIX, reTepoTPOMPHbLIX OPraHM3MoB W  BAUAHME HA  UX
pacripegeneHne B To/nwe BOAbl. [loHATME  OMOMOMUHMCLEHLUN.
Bocnpuatue ceeTa rugpobroHTamun. PaccnoeHme TONWM BOAbI.

CocTaB paguOHYKNUAOB, KOHLEHTpauus. 3HayeHue WOHU3MPYIOLLEi
paguaunv ana ruapobuoHTOoB. PacnpefeneHve pagvauun B BOAOEMaXx.
MoHATUE KO3 PMLMEHTA HAKONIEHUS.

MoHATNE NepPBUYHON NPOAYKLMU ¥ NPOAYLMPOBAaHWE OPraHM4yecKoro
BeLLlecTBa. MeToapl onpeAeneHns  MepBUYHONM NpoAyKLMK.
MpofyuMpoBaHNe B BOAOEMAax PasMYHbIX TWUMOB: MMPOBOrO OKeaHa,
KOHTWHEHTa/IbHbIX BOA0OEMOB.

MoHATME BTOPUYHOM NPOAYKLMMW, MeTOoAbl onpegeneHuns. BennumHa
BTOPMYHOA NpoAyKuMM B BOJOeMax pasHbiX Tunos. [loHATME
npomsbicna.

MoTokn  BewlectBa B  rugpocgepe. CBA3b  aBTOTPOMHBLIX U

reTepoTpoHbIX 3BeHbeB. MeTodbl OLEHKM NPOAYKUUWM W AeCTPYKLUU
BellecTBa. Y POBEHb YCBOEHMSA COMIHEUYHOI 3HEpPrumn B ruapocagepe.

Cogep>kaTenbHbin Moaynb 3. Muapocdepa 3emanm Kak cpefia XXMU3HU U ee HaceneHue.
DKONOTrnYecKMe 0CHOBbI XU3HeAeATebHOCTU TMAPOONOHTOB

Tema 1
JKonornyeckue
30HbI MunpoBsoro
OKeaHa

Tema 2. )KU3HEHHbIe

30HanbHOCTb  MMupoOBOro OKeaHa. 3JKONOrmMyeckas  30HaNbHOCTb
KOHTUHEHTaNIbHbIX BOAOEMOB. JKOJIOTMYECKAad 30HANbHOCTb PEYHbIX
cucTem.

MNaHKTOH W HEKTOH. BeHTOC M nepuduToH. Nenaro6eHToC, HEWCTOH U



thopmbl
rMApPo6NOHTOB.
Tema 3. NuTaHue
rmapobnoHTOoB
Tema 4. BogHo-
c0NeBoON 06MeH
rmapobnoHTOB
Tema 5. IbixaHne
rmapobmnoHTOB.

Tema 6. JTokomouus
N nepegBuXeHNe B
BO/JHOW cpefe

Tema 7.
Pa3MHOXeHne u
pasBuTuKe

NJenCTOH.

Cnocobbl  pobbiBaHMA  nuwn. CnekTpbl  NUTaHUS U NuLLeBas
3NEeKTUBHOCTb. VIHTEHCMBHOCTb NUTAHMSA U YCBOEHWE MULLN.

3auimMta OT OCMOTMYECKOro 06e3BOXMBaHMSA W 06BOAHeHMs. Conesoit
06MeH. DKOM0rmyeckoe 3Ha4eHne CONEHOCTU M CONEBOro cocTaBa BOAbI.
3awmTta oT 06CbIXaHMSA M BbDKMBAEMOCTb B BbICOXLLEM COCTOSHUMN.
ApantaumMa  rugpobuoHTOB K  rasoobmeHy. WHTEHCUBHOCTb U
3 (PEeKTUBHOCTb AbIXaHWA. Y CTOWYMBOCTb TMAPOOGUOHTOB K AepUumnTy
KWUCMopoaa n 3aMOpHble SBEHUS.

Cnocobbl nepeaBuXeHUs B BOAHOW cpefe. Cnocobbl yBeMYEHUSA
niaBy4ecTu.

CTpatermm pasmMHOXeHWs TMAPO6UOHTOB. XKU3HEHHbIE LUKbI.

Copgep>kaTenbHblin Mogynb 4. Monynaunm rugpobnoHTOB N rMApo6bMoLLeHOo3bI

Tema 1. Monynauum
rMapobuoHTOB

Tema 2.
UncneHHoCTb U
6uomacca
nonynauwnin

Tema 3.
BocnponsBoacteo m
OMHaMUKa
nonynauuin

Tema 4.
MapobunoneHosbl

CTpykTypa ¥ (DYyHKUMOHaNbHble  OCOGEHHOCTM nonynaymi
rmapo6uoHToB. CTpykTypa nonynauyuin.  BHyTpunonynsuvoHHble
OTHOLWEHMS.  DYHKUMOHANbHble W WH(OPMALMOHHbIE CBS3UM B
nonynaunuax rnapo6noHTOB.

YncneHHOCTb ¥ 6GMomacca NONynsiuuii  ruapoOGUOHTOB, MeTOoAbl WX
yCTaHOBMeHUA. TMNOTHOCTL MONYNAUWIA TMAPOBUOHTOB. EMKOCTb cpefpl.
ABTOpErynaums YMCNeHHOCT 0cobeit B nonynsaumnsax.

Bocnpoun3soacTso W OUMHaMuKa  nonynsayui rMAPO6UOHTOB.
CMepTHOCTb U BbDKMBaemMoCcTb. PocT nonynauwii.  OuHamuka
YUCNIEHHOCTM N BroMacchbl NONyAALUA.

MMapobroLeHo3bl Kak 61Monornyeckme cucTemsl rugpoctepsl. Bugosoe
pasHooG6pasne rmapobuoLeHo30B. [TMAPOOMOLLEHO3bI  NEPEXOAHbIX
3KOIOTNYECKMNX 30H. B3aMMOOTHOLLEHNSA TMAPOOUOHTOB B 3KOCMCTEMAX.

Cogep>kaTenbHblli MOAYynb 3. AHTPOMOreHHoOe 3arpsi3HeHe BOAHbIX 3KOCUCTEM.
JKO0/10rn4yecKme 0CHOBbI 0XpaHbl ruapocdepsbl.

Tema 1.
3arpsasHeHune

ruapocgepsbl

Tema 2. KayecTtBo
BO/bl

Tema 3. BogHas
TOKCMKONOrns
Tema 4.
Canpo6bHoCTb
BOZ0EMOB

Tema 5. OueHka
COCTOSAHUNA BOLHbIX
3KOCUCTEM

AHTpPONOreHHble (aKToOpbl 3arpsA3HeHUs BOAbI M WX 3HavyeHue Ans
yenioBeka. VICTOUHMKM 3arpasHeHna rugpocdepbl. OCHOBHblE TUMbI
3arpasHutenein. Knaccugumkaumsa CTOYHbIX BOA. MeTogbl OYUCTKU
CTOYHbIX BOJ.

KauecTBO BOfbl M OLUEHKa COCTOAHWUA BOAHbLIX 06BLEKTOB. Pusmyeckue,
6akTepunosiornyeckue, rmapobmonornyeckne N XMMmMYecKune rnokasaTenu
KayecTBa BOApbl.

BAvsaHMe TOKCMYECKUX BellecTB Ha ruapobuoHToB. Ocob6eHHOCTH
B3aMMOJEeNCTBNA TOKCUYECKMX BeLLeCcTB U rMApo6UOHTOB B BOLOEMAX.
Canpo6HoCTb  BOAHbIX 00beKTOB. Knaccugmkayms BOLOEMOB MO
canpobHocTn.  Camo3arps3HeHMe M CamOOYMLieHWe  BOAOEMOB.
buonHgnkaymsa canpo6HoCTK BOJ0EMOB. EcTecTBeHHasd n
aHTPOMoreHHas 3BTpOdhUKaLmS. «LlBeTeHne» BO/Ibl Kak
rmapobmonornyeckmnii npouecc, 06ycnoBAeHHbIN 3BTPOdMKaLMEN.
Kputepun OuUeHKM KayecTBa BOAHbIX 3KocucTteM. CaHMTapHO-
FTMTMEHWYECKUA  MNOAXO4 K HOPMMPOBAHMKO  KayecTBa  BOJ.
HopmupoBaHne nuTbeBoil BOAbl. OOLLE3IKONOrNYECKUIA noaxon K
HOPMMPOBAHMIO KayecTBa BOA. MeTOAUKM OLEHKM KayecTBa BOLOEMOB



Mo  KOMMJEKCY TUAPOXMMMWUYECKUX  MoKasaTenein.  IKOCUCTEMHas
VHAMKALMS N3MEeHeHUs KadyecTBa Bog. OLeHKa KauyecTBa 3KOCUCTEMbI MO
COOTHOLUEHMIO MOKasaTeneid 06WUAWMS MHAMKATOPHbLIX rpynn. OueHKa
KayecTBa 3KOCUCTEMbl MO  COOTHOLUEHUH  KOJMYecTBa  BWAOB,
YCTOWUMBBIX W HEYCTOMYMBBLIX K 3arpssHeHuto. OLeHKa KayecTsa
3KOCMCTEMbI NO MHAEKCAM BMAOBOro pa3Hoobpasns. OLeHKa COCTOSHMA
9KOCMCTEMbI MO WHAEKCAM [AOMWHMPOBAaHWS. DHTPONUIAHLIA moaxon K
oueHKe GropasHoo6pasmns. HTerpanbHbie KPUTEPUMU: OLEHKA KauyecTBa
9KOCMCTEM MO HECKO/bKMM MOKa3aTensM.

Kypc npesycmatpuBaeTt crefyolme (Qopmbl opraHusaumm yyeb6HOro npouecca: feKuuu,
nabopaTopHble paboTbl, CamMOCTOsITeNbHAas paboTa CTYAEHTOB, KOHTPOMAb 3HaHWA. Y4ebHbll
mMaTepuan usnaraetcs C MCNO/b30BaHNEM OOBACHUTENbHO-UNNKOCTPATUBHBIX, 3BPUCTUYECKUX W
nccneaoBaTenbCKUX — MeToaoB  06ydeHusa.  [pu npoBefeHUMM  nekuyumidi  Ans  06bACHEHWA
NCMONb3YHTCA MY/IbTUME JUIAHbIE NPE3eHTaLUN, YHebHble PUIbMbl U UHTEPHET-PECYPChI.

B yue6bHOM npouecce npumeHseTca npobnemHoe 06yyeHWe, paccMOTpPeHMe 3ajad,
MakCMMasnbHO  MPUGAMXKEHHBIX K  KOHKPETHbIM  Hay4YHO-UCCNef0BaTe/IbCKUM  CUTYyaLMsM,
BHeayAMTOpHas  camocToATenbHas  paboTa,  0GaNnbHO-pPeATUHIroBas  CUCTEMA  OLEHKM
yCneBaemoCTH.

OAna  MOAYNbHOrO KOHTPONA 3HaHWI NPUMEHSETCA  KOMMbHOTEPHOE TeCcTUPOBaHME,
KOHTPO/bHble paboThl.

CamocTosiTeNbHasd  paboTa CTYAeHTOB MpeAyCcMaTpuMBaeT  U3ydeHMe  y4yebHOl n
MeTOAMYECKOW NnTepaTypbl, NOATOTOBKY K MOAY/IbHbIM KOHTPO/SAM, 3a4ETy W 3K3aMeHy.

TemaTuyeckuii nnax
KonnyecTtBo 4yacoB
3aoyHasa opma

OuHas opma Ha 6a3e o6LLero cpegHero
obpasoBaHuA
B T.4 B T.4.
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CopepxaTenbHblili Moaynb 1. napo6buonorns Kak Hayka, 3KoJormyeckume noaxofbl K
PELLEHMIO 3KOMOTMYECKUX NPO6IeM. DUNKO-BXUMUYECKINE CBOCTBA BOAbI U FTPYHTOB

Tema 1. 4 2 - 2
Tema 2. 8 2 4 2
Tema 3. 8 2 4 2
Tema 4. 8 4 2 2
Tema 5. 8 2 2 4
Tema 6. 8 2 2 4
MToro no moaynio 1 4 14 14 16

CogepxaTenbHbld MOAYNb 2. TUAPOXMMUYECKME NOKas3aTenn (B3BelleHHbIE B BOje
BewlecTBa, pH 1 OKNCNNTENbHO-BOCCTAHOBUTENbHbIN NoTeHunan). KonebatenbHble
ABJIEHNA B rugpocdepe (Temnepartypa, CBeT, MOHM3MpPYOLLas pagnaLuns)
Tema 1. 8 2 2 4
Tema 2. 8 2 2 4



Tema 3. 8 2 2 4
Tema 4. 8 2 2 4
Tema 5. 8 2 2 4
Tema 6. 6 2 -4
Tema 7. 6 2 -4
Tema 8. 6 2 -4
MToro no mogynio 2 58 16 10 32

10

CofepaTefibHblii Moaynb 3. ‘Mapociepa 3eMn Kak cpefja XU3HW 1 ee HaceneHue,

DKO0/0rnyecKmne oc HoBbl XXN3HeAeATeIbHOCTU TMapPO6MOHTOB

Tema 1. 4 2 -2
Tema 2. 4 2 2
Tema 3. 4 2 2
Tema 4. 4 2 .2
Tema 5. 6 2 2 2
Tema 6. 6 2 2 2
Tema 7. 6 2 2 2
MToro nomogynio 3 34 14 6 14
CopepxxaTenbHblin Mogynb 4. Monynaynm rugpobnoHTOB U rMAPO6MOLLEHO3bI
Tema 1. 8 2 4 2
Tema 2. 6 2 2 2
Tema 3. 6 2 2 2
Tema 4. 6 2 2 2
MToro no mogynio 4 26 8 10 8

Copep>xaTenbHblA MOAYyNb 5. AHTPOMNOreHHoe 3arpsasneHne BOAHbIX 3KOCUCTEM.

JKO/I0rMYecKme 0CHOBbI 0XPaHbl FMAPOCC )epbl

Tema 1. 4 2 -2
Tema 2. 4 2 2
Tema 3. 8 2 2 4
Tema 4. 100 2 4 4
Tema 5. 10 4 2 4
NToro no moaynio 5 36 12 8 16
MToro no kypcy 198 64 48 104

8. Tembl NabopaTopHbIX 3aHATUA
Tema

®U3UKO-XMMMYECKNE CBOMCTBA BOAbI

®U3UKO-XMMMYECKME CBOMCTBA FPYHTOB

PacTBopeHHble B BOfe rasbl (KUCN0POS, YINIeKUCbI ra3, CEpOBOAOPOL U MeTaH)
PacTBopeHHbIe B BOJe COMn

PacTBOpeHHble B BOJe OpraHM4ecKue BellecTsa

B3BelleHHble B BOAE BeLecTBa

Mmaopoxmmunyeckne  nokasatenm  (pH  # OKMUCAUTENIbHO-BOCCTAHOBUTENbHbI
noTeHuwnan)

Temnepatypa B rugpocgepe, ee 3HayeHne Ans ruipobruoHTOB

CaeT B rugpocmepe

WNoHusmnpytowas pagnauns B rugpochepe

TakcoOHOMMYecKas UAEHTUMUKALMA YNEHUCTOHOTUX - 06uTaTeNlel MPEeCcHbIX
BOJ0EMOB

TaKCcOHOMMYECKas NAEHTU(MKaALMA MONTIOCKOB W NIOCKUX YepBel - obuTatenen

Kon-Bo
yacoB
4y,
4y,
24
2y
24
2 4.
2y,

24
2y
2 4.
24

2 u.



MPeCcHbIX BOAOEMOB

1

TakcoHOMMYEeCKas NAEHTUPMKALNS Pbld 1 3eMHOBOAHbIX - 06UTaTeNel NPECHbIX 2 4.
BOL0OEMOB

MeToabl onpegeneHns NAOTHOCTU U YACNEHHOCTU TMAPOBMOHTOB 4 u.
MeToabl aHann3a xapakrepa NpoCTPaHCTBEHHOTO 2 4.
pacnpejeneHuns opraHn3MoB

MeTofbl aHann3a noaoBoi CTPYKTYpbl Nonynsuum 2 u.
MeTofbl OLEHKN BO3PacTHOro pasHoo6pasusa nonynsaymm 2.
MpobuT-aHann3 B BOAHOMW TOKCMKONOTUK 24,
BruonHanKaums canpobHOCTM BOAHbIX 00bEKTOB 44
OnpegeneHne CTPYKTYpbl JOMUHUPOBAHMA cO0bOLLecTBa OEHTOHTOB 2y,
NToro 48 u.

MopALKOBbI HOMepP

n Tema
Cogep>xaTesibHbli
Moaynb 1.

Copep>xaTenbHbli
MOLYNb 2.

CogepxaTesibHbli
Moaynb 3.

CopepxaTenbHbli
Moaynb 4.

Copfep>xaTesibHbli
Moaynb 5.

9. CamocToATeNnbHas paborta
3agaHunsa gna CPC

MpopaboTaTh NEKUMOHHbI MaTepuan, NoAroTOBUTLCA K 1abopaTopHbIM
paboTaM 1 KOHTPOJIKO 3HAHWIA

MpopaboTaTb NEKLMOHHbIA MaTepuan, NOLFOTOBUTLCA K 1abopaToOpHbIM
paboTam 1 KOHTPO/O 3HaHWUiA

MpopaboTaTb NEKLMOHHbIA MaTepuan, NOATOTOBUTLCA K KOHTPO/IbHOMY
TECTMPOBaHWIO, BbIMONHUTb 3apPUCOBKU TMAPOOGMOHTOB, M3YYEHHbIX Ha
nabopaTopHbIX paboTax

MpopaboTaTh NEKLMOHHbIA MaTepuasn, NoAroTOBUTLCA K KOHTPONbHOMY
TeCTUPOBAHWIO, PELLNTbL UHANBMAYAbHbIE BapUaHTbl 3a4ay Mo
onpeAeneHno XxapakTepUCTMK coobLiecTBa GEHTOHTOB

MpopaboTaTtb NIEKLMOHHbIA MaTepuan, NOAroTOBUTLCS K
KOHTPO/IbHOMY TECTUPOBAHUIO, PELUNTb UHANBUAYANbHbIA BapuaHT
3afa4y no onpeaeneHnto CTPYKTypbl AOMUHUPOBAHMA CO06LLECTBA U
6unonHaMKaLMKn canpobHOCTN BOJHOIO 06bEKTA

11. KoHTpONbHble BOMPOChI K MPOMEXYTOUYHOW aTTecTauumm
1 BO3HUKHOBEHWE N pPa3BUTUE TMAPOBMONOTUN.
2. MpegmerT, uenb, 3afa4n, METOAbl UCCNEA0BAHUI TMAPO6GUONOrY 1N BOAHOWN 3KONOTMN.

. BeHTOC.

. Boga kak cpefia 06uTaHNA rugpoONOHTOB.

. 30HanbHOCTbL MUPOBOro OKeaHa.

. DKONOrnyeckas 30Ha/IbHOCTb PEYHBIX CUCTEM.
JKonornyeckas 30HaNbHOCTb KOHTUHEHTAbHbIX BOLOEMOB.
. )KU3HeHHble popMbl TMAPOOUOHTOB.

© O~NO UTAW

. [TNaHKTOH.

10. HekTOH.

11. MepndunTOoH.

12. HelcTOH.

13. MneicToH.

14. biXxaHne rnapobuUoHTOB.

15. 3awmTa 0T OCMOTMYECKOro 06€3BOXUBaHNA N 06BOAHEHNUS.



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

3awmTa 0T 06CbIXaHMA 1 BbIXXMBAEMOCTb B BbICOXLLEM COCTOSHUMN.
BoaHo-coneBoit 06MeH rmapo6MOHTOB.

KopmoBble pecypcol rugpocdepsl.

CnekTpbl NUTaHUSA U NULLEBas 31€KTUBHOCTD.

Cnocobbl f06bIBaHNSA MUK TUAPOOUOHTAMM.

WMHTEHCMBHOCTb NUTaHNA N YCBOEGHUE MULLN.

OC06eHHOCTN NOKOMOLUN TMAPOOGUOHTOB.

MpucnocobneHns rmapobMoOHTOB K NOAAEPXKAHWNIO NIaBYYeCTH.

YuncneHHOCTb M BroMacca nonynsaynii ruipobruoHToB. MeTofbl X YCTaHOB/IEHWS.
eHepaTUBHaA CTPYKTypa Nonynsauuni.

MonoBas 1 BO3pacTHas CTPYKTypa nonynsayui.

Xoponornyeckas CTpyKTypa nonynaunin rmgpo6uoHTOoB.

BHYTpUNonynsyMoHHbIE ¥ MEXNONYNALMOHHbIE B3aUMOOTHOLIEHUS TMAPOOMOHTOB.
PocT nonynsuuii ruijpobrUoHTOB.

MmapoburoLeHo3bl Kak GUMONOrMYecKne CUCTEMbI TMAPOCHEpSI.

AHTPOMOreHHble (haKTOpbl 3arpsA3HEHNA BOAbl M UX 3HAYeHWe A5 YenoBeKa.
O6LLe3KoN0rnYecKnin Noaxos K HOpMUPOBAHUIO KayecTBa BOJ,
CaHNTapHO-TUTMEeHNYECKNA NOAX0L K HOPMUPOBaHMIO KayecTBa BOL.
Knaccngumkaums CTOUHbIX BOA.

MeTofbl OYNUCTKN CTOYHbIX BOA,.

BMOMHAMKALNOHHbIE MHAEKCHI MO XapakTepy NUTaHMSA BOAHbLIX OPraHW3MoB.
KayecTBO BOAbI, MOKa3aTe/n KayecTsa BOAbI.

BAnsHMe TOKCUMYeCKMX BeLLecTB Ha r’MAPOOMOHTOB.

Cuctema K. KonbkBuua n P. MapccoHa ans onpeaeneHmns YpoBHS canpoBHOCTH.
OueHKa KayecTBa 3KOCUCTEMbI MO COOTHOLLEHUIO NoKasaTenein 06unus pasnyHbIX

rpynn rugpo6uoHTOB.

41.
42.

Canpo6HOCTb BOAHbLIX 06BHEKTOB.
KoathnumneHTbl, yunTbiBatoLLME CNOCOBHOCTb 3arpsA3HAOLLNX BELLECTB

HakKannnBatbCAa B FI/IApO6VIOHTaX N AOHHbIX OT/TIOXEHUAX.

43.
44,

MoHATME NpefenbHO AONYCTUMON KOHLEHTpaLUN.
KOHLEHTpaL M TOKCUYECKMX BeLLecTB A8 YCTAaHOBEHUS CTENEHWN UX TOKCUUYHOCTU

ANa rnapo6bumoHToB. Knaccugukaums TOKCMKO30B N0 ASIMTENIbHOCTM TeUeHNs.

45.
46.
47.
48.
49.
50.
51

buotnyeckne NHOEKCHI.

MHpekc canpo6HocTn no MaHTne n byky.

OueHKa KayecTBa 3KOCUCTEMbI N0 MHAEKCAM BULOBOr0 pa3Hoobpasns.
OueHKa COCTOSAHMA 3KOCUCTEMbI MO UHAEKCAM LJOMUHUPOBAHUA.
NumuTunpyowmnin npu3Hak BpeAHOCTH BeLLLeCTBa.

Kputepuu BpefHOCTY BELLLECTB.

OnpepenexHve NPUrogHOCTN BOLHbLIX OOBLEKTOB AN5 KY/IbTYPHO-ObITOBOMO U

X039MCTBEHHOI0 UCNO/b30BaHMKS.

52.
53.
54,
55.
56.
57.

OnpegenexHvie NPpUrogHOCTN BOLOEMOB A4/18 Pbl60X035MCTBEHHOI O NCMO/b30BaHUS.
DHTPONUIHBIN NOAX0[ K OLEHKe 6ropasHoo6pasus.

OueHKa COCTOAHUS 3KOCUCTEMbI MO MoKasaTensiM NpoayKuum

Moka3zaTenb XMMUYECKOro 3arpasHeHns Bogbl (MX3-10)

MMapoXnuMmn4yecknin nHaekc 3arpsasHeHns soabl (13B)

WHTerpanbHble KpUTEPUN: OLLEHKa KayecTBa 3KOCUCTEM MO HECKONbKUM MOKa3aTesnsam.

MokasaTenu, onpegensemsle «MpaBuiaMu KOHTPONS KayecTBa BOAbl BOAOC/IMBOB U BOAOTOKOB».

58.
59.
60.

HepocTaTkn cyuiecTeytowen cuctemol MAK.
MpumeHeHWe NPo6UT-aHanM3a B BOAHON TOKCUKONOTUN.
MprMMeHeHne pasINYHbIX TaKCOHOMUYECKUX Tpynn rmMapobuoHTOB A8 6MONHAMKAL MM

COCTOAHMA BOAOEMA.
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12.06pas3sey, 3K3aMeHauMoHHOro 6unerta
1 Bopa Kak cpega 06utaHusa rugpobuoHTOB.
2. BogHo-coneBoi 06MeH rmapo6UOHTOB.
3. KayecTtBo BOAbl, MOKa3aTen Kayectsa BOAbI.

13.06pa3seL, TecTOBOro 3ajaHuA
1 Cynpanutopasnb - 370

a. 4yacTb bepera, yBnaxHsemas opbl3ramu; C. 30Ha 6eHTanu Ao rpaHuLbl pocTa JOHHbIX
b. Npnbpexse, 3a1MBaeMOe BOJOIN BO BPEMS pacTeHWii;
NPUNBOB; d. MaTepuKOBbI CKIOH;

€. /10XKe OKeaHa
14. Kputepuun oueHUBaHUA

Bunpg KoHTpons Bua KoHTpons KonnyecTtso 6ansos
CopepxxaTenbHbli Mogynb 1 VHavsrayanoHble 3a4aHNA 25
CopepxxaTenbHblA MOAYNb 2 VHansmayansHble 3a4aHNA 25
MogynbHbIA KOHTPOb KoHTponbHas paboTa 50
3a4eT (No utoram pabotb B 1-M cem.) 100
CopepxxaTenbHbliA MOAYb 3 TecTupoBaHue 10
CopepxxaTenbHbli MOaynb 4 TecTupoBaHve + MHAMB. 3a4a4n 20
CopepxaTenbHbliA MOAY/b 5 TecTupoBaHve + MHAMB. 3a4a4n 20
OK3aMeH 50
Bcero 3a 2-i1 cemecTp 100

LLIkana oueHnBaHunSA

OueHka OueHka no OueHKa No rocyAapCTBEHHONM LWKase OueHka no
no wkane 100-6annbHoW (3K3ameH, andhepeHUMPOBaHHbIN 3a4eT) rocyfapCTBeHHOM
ECTS wiKane wkKane (3ayer)
A 90-100 5 (0TNNYHO) 3a4TeHo
B 80-89 4 (xopoLwo) 3a4TeHo
C 75-79 4 (xopoLwuo) 3a4TeHo
D 70-74 3 (YLOBNEeTBOPUTENBHO) 3a4TeHo
E 60-69 3 (yB0BNETBOPUTENLHO) 3a4TeHO
FX 35-59 2 (Hey[0BNETBOPUTE/NIBHO) C BO3MOXHOCTbLH He 3a4TeHO

NMOBTOPHOW caayu
F 0-34 2 (Hey[0BNeTBOPUTENIBHO) C BO3MOXHOCTbHIO He 3a4TeHO

MOBTOPHOW cAauun npu ycnoBmum 0653aTenbHOro
Habopa LoMNoNHUTEeNbHbLIX 6annos

15. MaTepuranbHO-TeXHUYeCKoe obecrneyeHne y4e6HOro npouecca
MynbTUMeANIAHbIA NPOEKTOP, NePCOHaNbHbIE KOMMbIOTEPSI.

16. PekomeHgoBaHHada nutepatypa. OCHOBHas

3unos E.A. 'mgpobuonorus n BofHas 3Konorus (opraHusauus, QYHKLWOHMPOBAHWE U
3arpAsHeHne BOAHbIX 3KOcucTeM): y4yebHoe nocobue. - WNpkyTck: WpkyT, yH-T, 2008. - 138 c.
(9NeKTPOHHbIN (haiin)

MeToAnYeckne peKOMeHJauun A1 KOHTPOMA 3HaHWW W CamMOCTOATEe/NIbHOW paboThbl
CTYAEHTOB MO Kypcam "lngpobuonorma wn ee npuknagHole acnekTtbl™ ©n "OCHOBbl 06Lel
rngpo6uonorun” / [coct : E.B. MpokoneHko, M.B. PeBa]; [joHeukunii Hay. yH-T, Kad. 300norum. -
JoHeuk: OJoHHY, 2012. - 95 c. (20 3k3.)

MeTognyeckue pekomMeHAauuMnm [ANS KOHTPONA 3HaHWWA W caMOCTOATEeNIbHON paboTsl
CTYAEHTOB N0 Kypcam "Imgpobuonorns un ee npuknagHble acnektbl” u "OCHOBbI 06Leii
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rnapobuonormn” [3nekTpoHHbIl pecypc] / [cocT.: E. B. MNMpokoneHko, M. B. Pesa] ; [loHeuKnii
Hau. YH-T, Kad. 300n0rmm - loHeuk : JoHHY, 2012. - 3/1eKTPOHHbIE AaHHble

MpokoneHko E.B. MeTogmueckme pekomeHaauuMu K nabopaToOpHbIM paboTam Mo Kypcy
«mgpobronorna n ee NnpukKnagHble acnekTbl». - JoHeuk: AoHHY, 2009. - 40 c. —3NEKTPOHHbIA
pecypc (1 daiin) (9 aks.)

MpoTtacoB A.A. )XU3Hb B rmapocgepe: odepku no obulen rugpoduonorun / A.A. NpoTacos;
HAH YkpauHbl, IHCTUTYT rugpobuonorun. - Knes: Akagemnepuoguka, 2011. - 703c. (1 aks3.)

Pesa M.B., MpokoneHko E.B. MeTognyeckoe pyKOBOACTBO A4/17 CaMOCTOATE/NIbHOW paboThl
CTYAEHTOB MO Kypcy «mapobuonorusa n ee npuknagHble acnekTol». - AoHeuk: AoHHY, 2008. - 38
C. - DNeKTPOHHbIN pecypc (1 aiin)

CemepHoii B.M. O6wasa rugpobuonorus / B.MNM. CemepHoii. - Apocnasnb: ApocnaBCKuii roc.
yHusepcutet, 2008. - 184 c. (SNeKTPOHHbIN (aiin)

KpaTkuii Kypc nekuumin no rugpobuonoruun: yyebHoe nocobue ans CTyAeHTOB-OaKanaBpoB
6uonornyecknx HanpaeneHuit / coct. B.B. JleoHTbeB. - Enabyra: N3a-so Enabyx. uH-ta K(Maoy.
- 90 c. (BneKTpOHHbIN (haiin)

YyebHO-MeTOANYECKOE nocobue no kypcy “Tuapobuonorns. BoaHble OUOLLEHO3bI U
3aKOCMCTEMbBI" [DNEKTPOHHLIV pecypc] : AN CTYAEHTOB [LHEBHOIO W 3a04HOro otgeneHuin. Y. 1/
cocT.: bopuctok M.B., MupHeHko 3.W., 3axapeHkoBa H.C. - loHeuk : JoHHY, 2016.

JononHuTenbHas

AHuctpaTteHko B.B. Monntockn Asosckoro mops / B.B. AHuctparteHko, N.A. Xannman,
O.10. AHncTpaTeHKO; Hau. akaf. Hayk YKpauHbl, VH-T 300norum um. U. . LUmansrayseHa, VH-T
reonormMyecknx Hayk; TaBpM4YeCKUin roc. arpoTexHonor, yH-T. - Kues: Hayk, gymka, 2011. - 173 c.
(1 3k3.)

Apxunuyk, B. B. WccnegoBaHus B 061acTu LUTOreHeTUKM pbl6 U 6MoTecTMpoBaHus : co.
Hayuy. Tp. / B. B. Apxunuyk ; [noa peg. M. B. ManunHoBckoit ; cocT.: M. B. ManunHoBckas, B. V.
Apxunuyk]. - Knes : Pennkeuu, 2008. - 536 c. (1 3k3.)

[onroHocoB, Bb. M. HenuHeiiHas [AMHAMMKa 3KONIOTMYECKUX W TULPOIKOSIOTMYECKUX
npoueccos / b. M. JlonroHocos ; otB. ped. M. . Xy6napsaH ; npegucn. I'. . ManuHeykoro. -
Mocksa : Jinbpokom, 2008 [2009]. - 438 c. (1 3k3.)

Xupkos V.A. XXun3Hb Ha fHe. Buoreorpagumsa n 6uoakonormsa 6eHToca. - M.: T-BO HayuHbIX
nsgaHnin KMK. 2010. - 453 c. (9neKTpOHHbIA thaiin)

NomaknH, T [O. W3MeHeHUs BaXXHEWMX COCTaBASAOLWIMX 3KOCUCTEMbl KepuyeHCKOro
nponvMBa Mocne CoopyXeHus TysnuHckoin pam6bel / M. [. SlomakuH, A. b. MaHos, E. O.
CnupupgoHoBa ; Mopckoil rugpodusnyeckuii mH-T. - Cesactonons : 9KOCU-I'mapogmsnka, 2008.
- 73 c. (1 3k3.)

"Mopckue 6GUOTEXHMYECKMe CUCTeMbl. Buosormyeckme u  TeXHUYECKMe acnekTbl™,
MeXAyHapoAHas Hay4yHO-NpakTuyeckas KoHdgepeHumsa (2008 ; PocTtos-Ha-floHy). Tesucsl
[oKnaaos.., 10-11 ceHTa6psa 2008 r. / [peakon.: . I'. Matuwos (oTB. pea.) v ap.] ; Poc. akaa. Hayk,
Poc. goHa dyHaameHT, uccned. ; MypmaHCKWUIA MOPCKOM 6uon. MH-T. - PocToB-Ha-[oHy, 2008. -
166 c. (1 3k3.)

Okcuiok, O. T1. CaHuTapHas rmapobuonorus B COBPEMEHHbI nepuod. OCHOBHbIe
nonoxexuus, metogonorusa, 3agaum / O. I. Okcutok, O. A. Oasbigos // 'mapobmonornyeckuia
XypHan. - Kues, 2012. - T. 48, Ne 6. - C. 50-65. (1 3k3.)

Okcutok, O. M. CaHMTapHO-TMAPO6GMONOrnYeckas XapakTepucTmka BOJAHbIX 3KOCUCTEM MO
mukpotutobenTocy / O. M. Okcuok, O. A. Oasbigos // Tnapobuonornyecknin xxypHan. - Kues,
2011. - T. 47, Ne 4. - C. 66-79. (1 3K3.)

MnotHukos I.K. AsoBckoe mope / . K. noTHuKoB. - KpacHogap: Ky6aH. KH. n3g., 2008. -
120 c. (1 3k3.)

MpakTnyeckas rugpobuonorns : yyebHuUK ang cTyfieHToB OMON. cneunanbHOCTeR yH-ToB /
[B. 4. ®egopos u ap.] ; nog pes. B. . depoposa. B. N. KankoBa ; MOCKOBCKWUIA roc. YH-T um. M.
B. JTomoHocoBa, buon. ¢ak. - Mocksa : "TMMNM", 2006. - 269 c. (1 3k3.)
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Mpotacos, A. A. HekoTtopble 6uoreorpauyeckue acnektbl rugpoéuonorum / A. A
MpoTacos //Tugpobuonornyeckunii xypHan. - Kues, 2007. - T. 43. Ne 6. - C. 3-17. (1 3k3.)

MpoTacos, A. A. KoHuenuua TexXHO-3KOCUCTEMbI B TeXHUYECKON ruapobuonorum / A. A.
MpoTacos // Fnapobuonornyecknii xypHan. - Kues, 2014. - T. 50, Ne 3. - C. 3-18. (1 3k3.)

PAa6uHNH A.N. COBpEMEHHbIV TUAPOXUMUYECKUI PEXMUM U 3arps3HeHne A30BCKOro mops /
A.WN. PabnHnH, C.A. LLInGaesa; Hau. akag. HayK YKpauHbl; YKp. Hayy.-uccnef. ruapoMeTeoponor,
NH-T, Mopckoe oTA-Hue. - Knes: ®eHunke, 2012. - 423 c. (1 3K3.)

CabaHeeB, Jl. . XXu3Hb ¥ NOBNA MPECHOBOAHbLIX Ppbl6 : Buabl cHacTeid. [pumMaHKy,
NMPUKOPMKM, TaKTUKa NOBNU. Pbl60N0BHbIN KaneHaaps / JL M. CabaHeeB. - Mocksa : 9kcmo, 2009. -
703 c. (1 3k3.)

Caguukos A.lM. TMpakTukym no rugpo6uonorun (npubpexHo-soAHas PacTUTENbHOCTL) /
A.M. Cagunkos; nog pes. B.A4. ®degoposa; MI'Y um. M. B. JlomoHocoBa, Kad. rugpobuonorum
6uon. (hak.; MexayHap. 6uoTexH. ueHTp MI'Y. - Mocksa: MAKC-Ipecc, 2009. - 112 c¢. (1 3k3.)

LiumMnsHCKOe BOAOXPaHUINLLE: COCTOSAHNE BOLHBIX U NPUOPEXHbIX 3KOCUCTEM, NPob6IeMbl 1
nytn pewenus / [pegkon.: I'. . Matuwos (oTB. ped.) u ap.] ; Poc. akag. Hayk, FOXHbIA Hayu.
LeHTp, VIH-T apufHbIX 30H. - PocToB-Ha-[oHy : MN3a-80 KOHL, PAH, 2011. - 215 c. (1 3k3.)

UTo KpoeTca 3a HexBaTKOW BOAbl: BnacTb, 06AHOCTb W rN06abHbIA KPU3NC BOAHbIX
pecypcos : [rep. ¢ aHrn.] / [mogrot.: flunnaHa Kapsaxanb n gp.]. - 2006. - 422 c. (1 3k3.)

JKocUCcTeMHble uUccnefoBaHna cpefbl M 6mMoTbl A3oBckoro 6acceiiHa / [oTB. peg. AO.I.
MatuwoB]; Poc. akag. HayK, KOXHbI/ Hayu. LEeHTp, VIH-T apuaHbIX 30H. - PocToB-Ha-[oHy: KOHL],
PAH, 2012.-271 c. (1 3k3.)

17. HopmaLMOoHHbIE pecypcebl

Mmapobuonormnyeckoe Obuiectso PAH http://www.zin.ru/societies/gbo/

LleHTp MOpCKOWA akonormyeckon 6esonacHoctu http://ecoprotect.spb.ru/index.php

Fmaponornyecknii MHHoOpMaLMOoHHbIA noptan «Bogoc6op.py» http://www.vodosbor.ru/

«Bcepoccuiicknii Ikonorndecknin Moptan» http://ecoportal.ru/

FocypapcTBeHHbIN Tngponornyecknin MHCTUTyT http://www.hydrologv.ru/

LleHTp MOpCKOW 3Konormyeckon 6esonacHoctu http://ecoprotect.spb.ru/index.php

3oonornyeckunit  MHCTMTYT PAH. JlabopaTopusi NpPecHOBOAHOW W 3KCNEpPUMEHTaNbHO
rnapo6uonorun http://www.zin.ru/Jabs/freshwater/

«9kKonoruyeckuii Moptan» http://www.ecolog.hutl.ru/phpBB2/

Pabouas nporpamMma paccMOTpeHa ¥ nepeyTBepXXAeHa Ha 3acefaHun Kadeapbl C U3MEHEHMSIMA
(6e3 nameHeHwnit) Ha 201-fMf£ roa. MpoTokon 3aceaaHns Kadeapbl No { ot

3aBKagegpoi n ftft
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