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1. He.]'ll/l H 3a/1a491 OCBOCHUSA JUCHHUIIJIMHBI

Heanb nucuumiannbl: OCHOBHAS 11€JTb TUCIUIUIMHEI - YIITyOJICHUE Y CTYJIEHTOB 3HAHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX OpraHu3aiud W (yHKIUOHUPOBAHHS BOJHBIX DKOCHCTEM, O
BO3MOJKHOCTSIX COXPAHEHHS M BOCCTAHOBJICHHS THIPOILICHO30B BOJIOEMOB M BOJIOTOKOB.

3agaun TUCHHUIJIHHBI:
1.Yr1yOuTh 3HaHUS O CTPYKTYpe, OCOOCHHOCTSX OpTraHM3alMd ¥ JAWHAMHKE OIS
THJIPOOMOHTOB, OCOOCHHOCTSIX (DYHKIIMOHUPOBAHHS THIPOOHOIICHO30B U TUIPOIKOCHCTEM.

2.ChopmupoBarh 3HaHHS O CHEIUPUKE M MEXaHU3Max IPOIEecca BOCCTAHOBICHHUS BOIHBIX
JKOCHUCTEM.

3.C(I)OpMI/IpOBaTb TOTOBHOCTD K THUIIU3allUU BOAHBIX 9KOCUCTEM U OLCHKE UX NPOAYKTUBHOCTH.

4.C(1)OpMI/IpOBaTI) CIIOCOOHOCTEL K HCCIICAJOBAHUIO BPEMCECHHBIX W IPOCTPAHCTBCHHBIX ACIICKTOB
CyKIIGCCI/Iﬁ B BOJHBIX 3KOCHUCTCEMaAX.

2. IlepevyeHnb IJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHS 10 JUCHUILIAHE

B pe3ynbrare 0CBOGHUS TUCILMITIIMHBI 00Y4arOIUics JOIKEH:

3HATh:
1. OcobOeHHoCTH OpraHM3aluy U JUHAMUKHU TOMYJISIIANA THIPOOHOHTOB;
2. CTpyKTypy, 0COOCHHOCTH OpraHu3anuy 1 (PyHKIIMOHUPOBAHUS THIPOIICHO30B.
3. Cneuun¢uky 1 MEXaHHU3MBI IPOIIECCa BOCCTAHOBIICHUS BOJHBIX SKOCHUCTEM.

yMeTh:

1. OuenuBath COCTOSTHUE MOMYIISALUNA THAPOOHNOHTOB;

2. OrieHUBaTh BpEMEHHBIC U MPOCTPAHCTBEHHBIC aCTICKTHI CYKIIECCHI B COOOIIECTBAX;
3. Tunmm3mpoBaTh BOJHBIC SKOCUCTEMBI M OIEHUBAThH UX MPOYKTHBHOCTb.
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BBI6paTB TCXHOJIOTMKM W MCETOAbI BOCCTAHOBJICHUSA, NPHUMCHHMBIC I KaXI0ro
KOHKPETHOT'O CJIydas;

5. Paszpabotarh nmporpamMmy H 3Tanbl BOCCTAHOBJIEHHS BOJHOTO OOBEKTA.
BJIa/IeTh:
1. Meronamu OLIEHKH COCTOSIHUS MOMYJISILIMMA THAPOOMOHTOB;

2. MerosnaMu OLIEHKM BpPEMEHHBIX W IPOCTPAHCTBEHHBIX AaclEKTOB CYKIIECCUH B
COOOIIECTBAX BOJHBIX OPTAHU3MOB.

3. MertogamMy THUOHM3AlMA BOJHBIX JKOCHCTEM W OICHKH WX OWOJOTHYECKOH
IPOAYKTHUBHOCTH.

4. HaBblkaMM 3KCIIEPTHOM pabOTHI MO OLEHKE COCTOSIHUS BOJHBIX OOBEKTOB U BBIOOPY
BOCCTAaHOBUTEJIBHBIX MEPOIIPUATHI HA OCHOBE HKOJIOTHUECKOTO COCTOSIHUSI BOJOEMOB U
BOJ/IOTOKOB;

OCBOUTH KOMIIETEHLMU:

TOTOBHOCTBIO K M3YYEHHMIO 3aKOHOMEPHOCTEW, YNPAaBIAIOIUX JUHAMHUKON YHUCIEHHOCTU
HOMYJISAIHNA, MX TPOCTPAHCTBEHHON | JieMorpaduueckoit cTpykrypoit (ITK-1);

TOTOBHOCTBIO K HCCIIEOBAHUIO BPEMEHHBIX M IPOCTPAHCTBEHHBIX AaCIEKTOB CYKIECCHIl B
coobmectrax ([1K-2);

TOTOBHOCTBIO K THUITU3AIUM SKOCUCTEM U OLEHKE OMOJIOTHYECKOW MPOTYKTUBHOCTH OCHOBHBIX
TpoUUIECKHX YPOBHEH B 9KocHucTeMax pa3ubix Tumos (ITK-3).



3. MecTto aucuumiandbl B cTpykrype Ol BO

b1.B.O/] BapuaruBnas gacte O0si3aTelIbHBIC TUCITUTUTHHEI.

B yueOHOM mmaHe TOATOTOBKM acnupaHTa HampabieHus mnoarotoBku 06.06.01
buonoruueckue Hayku HaIpaBIEHHOCTH DKOJIOTHS (B OMOJIOTUH) IUCLHHUIUIMHA « DKOJIOTUYECKUE
poOJIeMbl BOJIHBIX 3KOCHUCTEM» H3y4aeTcs B YETBEPTOM M IMATOM CEMECTpax, MO OKOHUYAHUU
4eTBEPTOrO CEMECTPA CTYAEHTHI CHAIOT 3auéT, MSITOr0 — AK3aMEH 10 YKa3aHHOM IHCLUIUIMHE.
Jl1s ycnemHoro ocBOeHusl NpeaMeTa CTyAEHTbl JOJKHBI ONUPaThCsl HA 3HAHUS, IOJIYUYEHHbIE B
Kypcax AUCHUIUIMH OakajaBpHara Mo HapaBJIEeHUIO DKOJIOTUS U PpUpoomoib3oBanue: «O0mmas
sKoNOTUs»,  «300i10rus», «buopasHooOpazue», «IKonorusi OECHO3BOHOYHBIX >KUBOTHBIX),
«IKOJIOTUSI TIO3BOHOUYHBIX YKHBOTHBIX», «JKOJOTUS BOJOEMOBY», «IBOJIIOIMOHHAS AIKOJOTH,
«IlomynsMoOHHasT JKOJIOTHS JKMBOTHBIX», WM B Kypcax JUCHMIUIMH OakalaBpuara Iio
HaIpPaBJICHUIO buonorus: «buoreorpadus», «OKonorus u paluoHanbHOe
IPUPOAOTONB30BaHNE», «OCHOBBI THIPOOHMONIOTHW»; B Kypce TUCHUIUIMH MarucTparyphl:
«T'unpobuonorus», «MeToasl OMOMHIUKAITMOHHBIX UCCIICOBAHUIY.

4. O0beM JUCUUILJIMHBI (MOIYJI51)
4.1. O0beM JTUCUHUIIMHBI B 32a4€THBIX €IMHUIIAX C YKA3aHUEM
aKaJeMn4ecKHX (ACTPOHOMHYECKHX) YaCOB U BUAbI y4eOHOH PadoThI

Bunet yueOHOi paboThI, Ounas ¢popma |OuHo-3a04yHasi|  3aouHas
OO0miast TpyI0EMKOCTh B 3aYETHBIX €IMHHUIIAX 3
OO0m1as TPyI0EMKOCTh B Yacax 108
AyIUTOpHBIC 3aHATHS B Yacax, B TOM YHUCIIC: 18
Jlekuun 6
[TpakTHueckue 3aHsATHs 12
JlabopaTopHble 3aHATUS -
CamocrosiTenpHas paboTa B yacax 90
dopma IPOMEKYTOUHOM aTTeCTalu 3auér,
HK3aMEeH
4.2. O0beM KOHTAKTHOH padoTsl Ha 1 o0yyaroierocst
Bupl yaeOHbIX 3aHATHI Ounas OuyHo-3204HasN 3aouHas
¢dopma
Jlexuun 6
[TpakTHueckue 3aHATHS 12
JlaGopaTtopHbie 3aHATUN -
KoHcynbranuu
3aver/3a4eThl 0,33
DK3aMeH/9K3aMeHbI 0,45
KypcoBbie paboTbl
KypcoBbie mpoeKTsl
Bcero 18,78

5. Conep:xxaHue TUCHUIJIMHBI (MO1YJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3znesnam), ¢ ykazaHueM KOJINYeCTBA YaCOB M BUI0B 3aHATHI
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5.1 Temaruyeckuii NJIaH Y4eOHOH TUCUMIITUHBI

Neo | HazBanwue pasznena, TeMbl Bce-ro AyIUTOpHBIC 3aHITHUS CamocrosiTe
ac. Jlexuuu JIa6. | Ipaxr |71bHad
pabora
1. | Tumbl ¥ OCOOEHHOCTH BOIHBIX 20 1 — 2 18
9KOCHCTEM
2. | OyHKIIMOHUPOBAHUE BOJIHBIX 22 1 — 2 18
9KOCHCTEM
3. | 3arpsi3HeHne BOJHBIX IKOCUCTEM 24 1 — 2 18
4. | HayyHo-TeopeTHUUECKHE OCHOBBI 20 1 — 2 18
BOCCTAHOBJICHHS 3KOCUCTEM.
5. | Merogonoruss  BOCCTaHOBJICHUS 22 2 — 4 18
BOJTHBIX YKOCHUCTEM
Bcero 3/108 6 0 12 90

3.2. Coaep:xanue:

Tunwt u ocobennocmu 600HBIX IKOCUCHEM

Bonnble skocucrembl. OOmmias XapakTepUCTHKA PpEK, YCIOBUH JKU3HM M 3KOJIOMMYECKUX
ocobenHocTed. KoHlenust peqHoro KOHTHHYyMa, Teopusl JUHAMUKHU TsiTeH. [IpoOiiemMbr Masbix
pEK,  3aperylupoBaHMs PEYHOIO CTOKAa, 3HA4YEHHE BOJOOXpaHHbIX 30H.  O3€pa: olmas
XapaKTEePUCTHKA, YKOJIOTHIEeCKHEe 0COOCHHOCTH U 30HBL. Kitaccudukarmm 03€p 1o mponcXoXKISHHUIO,
10 BeIM4MHe, Oronornyeckas Knaccuduxanms ozep. Criennguka yCIoBUi )KU3HU U TMHAMUKH 03€p.
Okonorudeckre npoodieMsl 03€p. OOmas XapakTepuCTUKa BOIOXPAHWINI] U TPYJIOB, crieluduka
yCIOBUM. DTambl pa3BUTUS U CTaguu (POPMUPOBAHUS HKOCHUCTEM U COOOIIECTB. DKOJIOTMYECKHE
npoOeMsl Bofioxpanmwmil. borora: cnenuduka ycnoBui, HaceneHue, 3HaueHne. [IpencrasneHus o
BEUIAHJaX M UX 3HAYEHHE B MHUpE. OKOJOTMYECKUE MpoOIeMbl BOAHO-OOJOTHBIX YTOAHWIL.
Knaccudukarus BeTanaoB.

(Dyukuuonupoeauue GOOHDBIX IKOCUCHEM

CrpykrypHble ¥ (DYHKIIMOHAJIbHBIE OCOOEHHOCTH, TOKa3aTeNl, OTIMYHUS OT Ha3eMHBIX
skocucteM. Cykneccusi, (IIyKTyalsi ¥ aHTPOIOTeHHas TpaHCopMalys BOIHBIX HKOCHCTEM.
[Tpomyxkiust B BOAHBIX dKOcucTeMax. Criennguka BOJHBIX SKOCUCTEM UKIUIECKOTO, TPAH3UTHOTO 1
KackagHoro TUmoB. Ce30HHas JUHAMHUKA BOJHOTO COOOIIECTBA. DKOJOTMYecKas CYKIECCHUs B
BofoéMax. BrusiHrEe OHMOTeHOB HAa JIMMUTAIMIO TIEPBUYHON TPOAYKIIMA B BOMHOM JKOCHCTEME.
EMKOCTh cpefibl Kak KITIO4eBOE IIPEJCTAaBIEHHE AKONOTHH. |eoXxuMmuuecKas, reodusuueckas H
omosornveckas EMKoCTh. [loHsaTHe 0 camoounmieHnn. OU3ndecKkne, XUMHISCKHEe M OMOIOTHIEeCKIS
MPOLIECChl CaMOOYHMIICHHUsI, TIOKa3areliy, BIUSIOMUE (akTophl. buomornmyeckoe caMOOUHUINECHHE:
MUHEpATU3AINs OPTAaHUYECKOTO BEIIECTBA, OMOCEIMMEHTAIH, OnopUIbTparys, OMOIEeTOKCHKAITHS,
doTocuHTeTHYECKAasE adparusa. Teopus YCTOMYMBOCTH BOMHBIX dJKocucteM. lloHstue 00
YCTOMYMBOCTH, HOPME U TIATOJIOTHH BOTHBIX dKocucTeM. [Tokazareny HeyCTOMYHMBOTO COCTOSTHHSL.

3azpaznenue 600HbIX IKOCUCEM
AHTpOIIOTeHHOE ABTPOGUPOBAHUE: NMPUUYUHBI U KOHTPOJIb. ATEHTHI 3BTPOPHUPOBAHUS, CTaJAUU
»BTpopupoBanus. CMeHa BUAOB B TMIPOIIEHO3aB B Ipolecce 3BTPO(UPOBAHMS BOJOEMOB U
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BOJIOTOKOB. XO3SIICTBEHHBIE MOCIEACTBUSA dBTpodupoBanus. boprda ¢ aBTpodupoBanuem.
3arpsi3HeHHE OBITOBBIMHM CTOYHBIMHM BOJAMH. 3arpsi3HEHHE BOAHOM Cpenbl YITIEBOIOPOJAMH.
Hedrenponykrel. Microunuku 3arpsznenusi. CoctaB He(TAHbIX 3arpsizHeHuil. ®opMbl HEPTIHBIX
3arps3Hennii. KontunenranbHble BoAbl. Bo3neiicTBue He(TenpoayKTOB HAa BOJHBIE SKOCHCTEMBI.
[TormumukIM4eckue apomMarnueckue coeauHeHus. Vcrounwku Oens(a)nupeHa. bens(a)mupen B
Bofie. beH3(a)upeH B JOHHBIX OTJIOKEHHUSX. beH3(a)lupeH B IJIAHKTOHHBIX M OCHTOCHBIX
opranu3max. Paznoxenue 6eH3(a)nupeHa MOPCKUMH OpraHu3MaMHu.

KoHcepBaTuBHBIE TOKCHKAHTBI B BOJIHBIX9KOCHCTEMAX. 3arpsi3HeHNE BoJ MeTaiiamMu. VlcTounuku
MOCTYIUIEHUSI. TOKCHYHOCTD TSKENBIX METAJUIOB. MBIIIBSIK, CBUHEL, PTYTh, KAIMUH.
CuHTEeTHYECKHE OpPraHMYECKHE BellecTBa. XJopupoBaHHbIe yrieBoaopoasl. [lectuumnaesr. JJT.
[Toctynenue nectunuaoB B ruapocdepy u ero mnociueactBus. CHHTETHUECKHUE TOBEPXHOCTHO-
AKTUBHBIE BELLECTBA.

[IpoGriema MOBBIIEHUSI KUCIOTHOCTH BOJ. VICTOYHMKHM W pacmnpocTpaHeHue. AHTPONOTeHHbIE
BBIOPOCHI OKHCJIOB Cepbl M a30Ta. JelicTBHME KHUCIOTHBIX OCAJKOB Ha OKPYXAIOILIYIO Cpemy.
UyBCTBUTENBHOCTh BOJOEMOB K IMOBBIIICHUIO KHUCIOTHOCTH. bydepHas émkocth 03€p pek u
6osot. JleiicTBuE 3aKUCIICHHSI HAa BOAHYIO OnoTy. bopr0a ¢ 3akucienuem.

Hayuno-meopemuueckue 0CHO8bl 0CCHAHOBIEHUA IKOCUCHEM
[TonsitTme BoccTaHoBUTENbHOUM 3konoruu (Restoration Ecology), ompenenenus. OmnpeneneHue
mpolecca BOCCTAaHOBJICHHs. TepMUHBI U TOHATHUS, HCIOJNb3yeMble B 00JaCTH BOCCTAHOBJICHHS
AKOCUCTEM (yMpaBlIeHUE, PETYIUPOBAHKE, O3I0POBIICHUE, IEMYTaIlMs, CaHAIUS, PEKYJIbTUBAIIUA,
ONTUMM3AIMS, JedBTpodupoBaHHEe U Jp.). MecTo BOCCTAaHOBUTENBHON JKOJOTHH B
€CTECTBO3HAHUU, CBSI3b C APYTMMH OOJIACTAMM 3HAHUS. DKOJOTMUECKUE 3aKOHBI W MPHUHIIMIIBI,
JIeKale B OCHOBE U OINKCHIBAIOIINE MTPOLIECC BOCCTAHOBICHUS HA3EMHBIX M BOAHBIX 9KOCHCTEM.
BoccranoBiienne kak 3JIEeMEHT yIpaBJiICHHUSI BOIHBIMU pecypcaMu. KoHIeniys BOCCTaHOBJICHHS
BOJIHBIX 3KOCUCTEM: TEOPETUYECKUE OCHOBBI, II€JIH, 3a7a4H, IPUHIIUIIBI, TPOrpaMMa U CPeCTBa
JTOCTHXKEHUS, MeTofoiorus BoccrtaHoBieHus. Konmenmum WHctutyTta o3epoBenenus PAH,
HUJEPJIaHICKOTO LIEHTPA 110 BOCCTAHOBJIEHUIO BETIAHAOB U Jp. PazneneHue MeTo0B Ha TPYMIIbL.
3HaueHue TMoKa3aTesie HKOJOTMYECKOTO COCTOSHUS TpU BHIOOPE METOJO0B BOCCTAHOBJICHUSI.
DKCIEepTHBIE CHCTEMBI 110 BEIOOPY METOIOB C UCIIOJIb30BaHUEM TOKa3aTeseil COCTOSHUS.
Memooonozus éoccmanoenenus 600HbIX IKOCUCHIEM

Knaccudukanus MeTo0B BoccTaHOBIeHUS. [IpoduiakTuueckue MeponpusaTHs, HalpaBlIeHHbIC
Ha TMepexBaT OMOTEHHBIX W 3arps3HSAIONIMX BEIISCTB: OTpaHUYHUTEIIbHBIC, JIECOTEXHHUECKUE,
MPOTHUBOIPO3UOHHEIE, arpoTexHuyeckue u np. I[lpumepsl nmpumeHenus U ux 3pPeKTHBHOCTH.
boprba ¢ mocnencTBUSMHM aHTPOIOTEHHOTO ABTPO(UPOBAHHS W TOKCUKOPHUKAIMM Yepe3
BMEIIATENbCTBO BO BHYTPHUBOJAOEMHEIE MPOIIECCHl. [ MIpOTeXHUYECKHE METOAbl BOCCTAHOBJICHHUS:
OTBOJI BOJ| W3 THUIIOJIMMHHOHA, YIydIlIEeHHE BOJOOMEHA, MPOTOYHOCTh, a’parus. CrocoOsl
adpaim M A(PHEKTUBHOCTh. YHalleHHWE [OHHBIX OTIOXKEHW, 3KpaHupoBaHue. OcaxaeHue
dbochopa B Bome. Xumuyeckue U (UMYECKUE METOIBI OOpPHOBI C  BOAOPOCISMHU.
buotexnudeckue MeTombl: OWOIIATO W3 PACTEHUH, MOJUIIOCKOB, OMOMAHMITYISALUS U Jp.
[Tpumepsl npuMeHeHHUs] METO10B U uX 3ddexTuBHOCTh. BoccTanoBnenue o3ep. Bocctanosnenue
pek. Boccranosnenue 6omot (onbiT Hunepnanmos).

6. MeTtoguueckue MaTepuaJibl 115 00y4aI0LIHXCSI 110 OCBOCHHIO
JAVCUMILTHHBI



6.1. CamocTosiTeibHAs pa00Ta 00y4aIOIIMXCSl 110 TUCIUIINHE (MOIYJII0)

Noe | Pasnmen (Tema) 3aganue Yac Metonnuyeckue dopma
/0 | AUCHUIUIMHBI bl | PeKOMEHJALHM [0 | KOHTPOJIS
BBINOJTHEHU IO
3a1aHusl
1 Tumet n 1.M3yunTh TEOpETUYECKHI 18 Nzyunte [TpoBepka
OCOOCHHOCTH | Marepual 110 Y4eOHOI MOCTaBJICHHbIE KOHCIIEKTa
BOJTHBIX JUTeparype BOIIPOCHI,
dKOCHCTEM TuIBI BOTHBIX SKOCUCTEM. NOATOTOBBTC
OcobeHHOCTH 03€p U TUHAMUKA KOHCIICKT 110
ux pazButusd. CTaguu pa3BUTHSL. M3y4aeMoii Teme.
M3MeHnenve 3BOMIOIMH 03€p IpU
AQHTPOIIOT€HHOM BO3/ICICTBUM.
HckyccTBeHHBIE BOTOEMBI,
0COOEHHOCTH MX Pa3BUTHUS U
CTaHOBJICHUSI.
Bonoroku, nx skonormyeckue
0COOEHHOCTH M JJMHAMHKA
W3MEHEHUU. YUeT CTaIui
Pa3BUTHUS BOJHBIX SKOCUCTEM TPH
MPUHSATAN BOCCTaHOBUTEITLHBIX
MEPOIPHUATHIA.
2. O3HaKOMHTBCS CO ClIai-
IIPE3EHTALMEN 110 U3y4aeMOn
TEME;
3.CocTaBUTh KOHCIEKT I10
M3y4aeMOMY MaTepHary
2. | PYHKIHOHMPOBA | | M3y4uTh TEOPETHUCCKHiL 18 Nzyunte [TpoBepka
HHUE BOJTHBIX Marepuai 1o yueoHoi TIOCTaBJICHHBIE KOHCIIEKTa
IKOCHCTEM JTUTEeparype: BOIIPOCHI,
1).Cykueccus, Gpaykryanus u TIOITOTOBBTC

aHTpOIIOTeHHas TpaHchopManus
BOJIHBIX 3KOcucTeM. Buibl
cykueccuii. Teopus
YCTOMYMBOCTH BOJIHBIX
skocucreM. [Tonstue 06
YCTOMYHUBOCTH, HOPME U
IIATOJIOTMH BOJIHBIX DKOCHCTEM.
IToka3zarenu HEYCTONYMBOTO
COCTOSIHHSL.

2). CTpyKTypHBIE U
(GYyHKIMOHATbHBIE 0COOCHHOCTH,
MOKAa3aTelu, OTINYHUS OT
HA3E€MHBIX YKOCHUCTEM.
Tpodudeckas cTpykTypa.
Oco0eHHOCTH OMOXMMHYECKHUX
IIUKJIOB M KPYTOBOPOTA BEILIECTB.

2. O3HAKOMUTLCS CO CIIalg-

KOHCIICKT I10
U3y4acMOH TEME.
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IIPE3EHTALMEN 110 U3y4aeMOu
TeME;

3.CocTaBUTH KOHCIIEKT I10
M3y4aeMOMY MaTepuaiy.

3arpsi3HeHue
BOJIHBIX
9KOCUCTEM

1.3yunts TEOopeTHyeCcKUii
Marepual 1o y4eOHon
JauTeparype:

1). Kpurepun u nokasarenu
HKOJIOTHYECKOTO COCTOSIHUS
Bo70eMOB. CriocOOBI OIICHKH,
000011IeHHbIC KITacCu(UKaIu.
Tpodudeckuii ctaryc BOIOSMOB,
HYMEPUUECKHUE MIKAJIBI JIISI
OLICHKU TPO(HOCTH.

2).Mertob OLIEHKH,
UCTIONIb30BAaHKE PA3TIUYHBIX
rpynn r’uJpoOHOHTOB.

3). [IpupoaHOE ¥ aHTPONOTEHHOE
3BTpOdUPOBAHIE BOAOEMOB.
OTnvaist, TIPUYUHBL, TIPOSIBIICHUS
U nokasarenu. McTounuku
MOCTYTUICHUSI OMOT€HHBIX
BEILIECTB U UX KOJIMYECTBEHHbIE
XapakTepUCTUKU. Mepal
npeaynpexaeHus 1 00prObI ¢
9BTpO(UpOBaHHEM.

4).3arpsi3HeHuE OBITOBBIMU
CTOYHBIMH BOJIAMHU.

5).3arpsi3HeHHe BOJHON Cpesibl
YIJIEBOJOPOIAMH.
Hedrenpomykrsl.

6). [Nomuuknnyeckue
apOMATHUYECKHE COCAMHEHUS, UX
BO3JICHICTBHUE HA BOIHBIC
JKOCUCTEMBI.

7). 3arpsi3HeHUE BOJ TSKENIBIMU
MeTaJJIaMH.

9). CuHTeTnveckue
HIOBEPXHOCTHO-aKTHBHBIE
BEIIIECTBA BEIIECTBA.
XIJIOpUpPOBaHHBIE YIIICBOIOPOIBI.

10). ITocTtymnieHue necTuuaoB B
ruapochepy U ero MoCIeACTBHS.

11). ITpoGnema moBBITIICHUS
KHCIIOTHOCTH BOJI. IcTOYHUKY 1
pacrnpocTpaHeHHe.

2. O3HAKOMUTLCS CO CIIAi-
MIPE3EHTALMEN 110 U3y4aeMOM
TeME;
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N3yuute
IIOCTaBJICHHBIC
BOIIPOCHI,
IIOITOTOBETE
KOHCIIEKT I10

M3y4aeMoil TeMe.

IIposepka
KOHCIIEKTa




3.CocTaBUTE KOHCHEKT I10
U3y4yaeMOMY Marepuairy

Hayuno-
TEOPETUYECKHE
OCHOBBI
BOCCTaHOBJICHUS
9KOCUCTEM

1.3yuntb TeopeTnuecKkuit
Marepuai 1o yueoHoin
JAUTEparype:

1).IlorsiTHE O CAMOOYMIIICHUH.
duznyeckue, XuMUYECKUE U
OMOJIOTUYECKHE MPOIECChI
CaMOOYHUIIECHUS, T0KA3aTEIH,
BIHSIONIHE (DAKTOPEI.

2). llpencrasnenue 06
€CTECTBEHHOM U MCKYCCTBEHHOM
BOCCTAHOBJICHUHN BOAHBIX
AKOCHUCTEM, MPAKTHICCKUX
00J1aCTAX BOCCTaHOBJICHHS.
Lenu 1 3a7a4l BOCCTAHOBIICHUS
BOJHBIX YKOCHCTEM 3a CUET
HCKYCCTBEHHBIX MEPOIIPUSITHI.
BoccranopieHne Kak 3JI€MEHT
yIOpaBIeHUS BOAHBIMU
pecypcamu.

3). OcHOBHbIE yUY€HUS U TEOPHH,
JIAfOIIHe TPEJICTABICHUE O
IPOLIECCEe BOCCTAHOBJICHHS
HKOCUCTEM. DKOJIOTUYECKHE
3aKOHBI U TIPUHIIHIIBI, JIC)KAIINE
B OCHOBE U OIUCHIBAIOIINE
IPOLIECC BOCCTAHOBJICHUSL.

2. O3HAKOMUTELCSA CO CIIAMI-
MPE3EHTALMEN 110 U3yYaeMOu
TEME;

3.CocTaBUTh KOHCIIEKT 110
M3y4aeMOMY MaTepuaiy.

18

N3yuute
MIOCTaBJICHHbIE
BOIIPOCHI,
HOATOTOBBTE
KOHCIIEKT I10
M3y4aeMoil TeMe.

IIpoBepka
KOHCIIEKTa

Metonoinorus
BOCCTaHOBJICHUS
BOJHBIX
DKOCHUCTEM

1.M3yunts TeopeTnuecKuit
Marepua 1o y4eOHoit
JUTEpaType:

1).bopr0ba ¢ mociencTBusMu
AHTPOTIOT€HHOTO
HBTPO(PHUPOBAHUS U
TOKCUKO(UKALIUU Yepes
BMEIIATEIbCTBO BO
BHYTPHUBOJIOEMHBIE ITPOIECCHI.
['mapoTexHuYecKrue METOIbI
BOCCTaHOBJICHHSI: OTBOJI BOJ U3
TUIIOJIMMHHUOHA, YITy4IlIeHHE
BOJIOOMEHA, MPOTOYHOCTb,
asparus.

2). MexaHu3M BOCCTaHOBJICHUS

B COOTBETCTBUU C
9KOJIOTHYCCKHNMH 3aKOHaAMM.

18

N3zyuute
IIOCTABJICHHBIE
BOIIPOCHI,
ITOJATOTOBETE
IIPE3CHTALIO, Ha
OZIHY U3

0003HAYEHHBIX TEM.

Beictymuie
HUE C
IIpe3eHTAal]
ven Ha
[IPAKTUYEC
KOM
3aHATHMU.

9




Ornpenenenue npoiecca
BoccTaHoBeHus. Cxema
BOCCTAHOBJICHUS M IOCTIIKECHUS
YCTOWYMBOIO COCTOSIHUSI ITPU
MPUMEHEHUU UCKYCCTBEHHBIX
MEpOIPHUATHH.

3). CriocoOsI asparuu u

3¢ dEeKTUBHOCTD. YialleHue
JIOHHBIX OTJIOKECHUH,
sKkpanupoBanue. OcaxaeHue
docdopa B Bome. XuMHUUeCKUE U
¢dusnveckne MeTosl 6OPHOBI ¢
BOJIOpOCIIAMH. buoTexnuueckue
METOJIbI: OMOIUIATO U3 pacTEHU,
MOJUTFOCKOB, OMOMaHHUMYIISALUS U
1p. [Ipumepsr

MIPUMEHEHUS METOJIOB U UX

3¢ (HEKTUBHOCTS.

4). buonoruveckoe
CaMOOYHILICHHE:
MUHEPAITU3aLUs OPTAaHHYECKOTO
BEIIeCTBa, OMOCEIMMEHTAITHS,
OnoduIBTpays U JIp.
KoadduumeHTs HaKOTUICHHUS.
OrneHka 3K0JI0ruuecKon
EMKOCTH U CaMOOYHIIAFOIICH
CITOCOOHOCTH BOIAHBIX
HKOCHCTEM.

2. O3HAKOMUTHCS CO CIIaiI-
IIPE3EHTALMEN 110 N3y4aeMOu
TEME;

3.CocTaBUTH KOHCIIEKT 10
M3y4aeMOMY MaTepHary

90

1. Tunwi u ocobennocmu 600HbBIX IKOCUCEM

[Ipaktuueckas pabora Nel
PeuHble U 03epHBIE IKOCHCTEMBI

10

6.2. TemaTuka 1 3aJaHus A1 NPAKTHYECKUX 3aHATHIA (npu nanuyuu)

Cm. Cuporuna M.B., Mypanoa JI.B Mertoguueckne ykazaHusi K BBIITOJTHCHUIO
MPaKTUYECKUX PaboOT K JUCIUIUIMHE «ODKOJIOTHYECKHE MPOOIEMbl BOJHBIX
skocuctem» KI'Y, 2017 — 40 c. YueOHO-MeTOIUYECKHE MATepUaIb




3aoanusn:

1. Tlosicaute pucyHOK 1 ¢ TOUKM 3peHUs KOHIEHINKY PEYHOTO0 KOHTUHYYMa.

pasmep rnoroka (PeKH), HOPAIOK
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12
OTHO CMTEIbHAA LIMPHHA PyClia

Puc. 1. JInarpamMmMHO€ npeAcTaBieHue KOHIENIMHA PEYHOTO KOH-
tuayyMa (1mo: Allan, Castillo, 2007): P — npoaykiiust OpraHu4ecKoro Be-

niecTBa; R — gectpykuus (peayKius)

2. TlosicHuTe pUCYHOK 2 C TOYKU 3pEHUS KOHIICTIIUN «IMHAMUKHU TISTEH.

\\H///

—_

Bodn Ammocepa

JLHO

Bodocdop

Puc. 2. Cxema kpyroBopoTa BemectB B peke (mo: Xanun, ['epa, 1961)
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[IpuBeaute npuMepsl peOGUIBLHBIX OPraHU3MOB.

3anongHuTe Tadbauny 1.

Knaccudukanus 03ép

Taomuna 1.

Ha3BaHue B COOTBETCTBHHU C
KJIacCU(PUKAIHEH

XapakTepHbIE YepThl 03epa

IIpumepsl

Krnaccudukanus o3ep 1o npoucxoxxIeHUI0

TexkToHHNYECKHE

PennkToBnIE

JlenHUKOBLIE

Bynkanunueckue

MereoputHble

[IpoBasibHBIE

D0J10BEIE

[Tonnpyaneie

OpraHoreHssie

Knac

CI/I(bI/IKaIII/Iﬂ 03€p O BCJIIMYUHC

O3zepku

Mainenbpkue

Maiwie

HebGonpimue

Cpennue

boapmmue

Becsma Oonpiine

Benukue

O3epa-Mops

buonoruueckas kiaccupukaus o3ep

OunurorpodHbie

Me3zoTtpodHbie

OBTpOodHBIE

['unepaBTpOodHBIE

Huctpodubie

[Tosicaute IIpoLCCChI, IMPOUCXOIAINC B 03€PC, I/I306pa)KGHHI)Ie Ha

pUCYHKeE 3.

12




N\

1

\ 3aMep3inas MOBEPXHOCTD 03epa /

[ToBbileHHE TeMICpaTyphbl

|

TemnepaTypa
40C
3uMma

%Bona, obpa3oBaBLIascs H3 pacTass-
UIero JbJaa ¢

HPKYJSLHSA BOIb
H BbIpaBHHBaHHE
TeMnepatyp
OnyckaHue
TSAXKEIIOHN BOIbI

ShTennias u nerkas Boa noBepxHOCT-fg
HOTrO 108

£

Y [ToBepxHOCTHAA Boa, OXJIaMBIIas:
£ ca 710 40 C
Lupxynsums Bop!
H BbIPaBHHBaHHE
TEMINeEpaTyp
Onyckanue

TSKEIIOH
BOIbI

Puc. 3. Lupkynsiuus BOAbI U TEMIIEpaTypHas CTpaTU(UKAIIMU B 03€paxX

yMepeHHOM 30HkbI (n0: PankeBuy, 1998)

[Ipaktruueckas padora Ne 2
Bopoxpanwinia u BOAHO-00JI0THbIE YTOAbSA

3aoanus:
1.

2.

VKaxute oTiIndus MCIKAY BOJOXPAaHUIINIIIAMHU O3CPHOI'O U pCYHOI'O THIIA.

[TosicHuTe OCHOBHBIE TEPMHHBI YPOBHEH W OOBEMOB BOJOXPAHMIIUIIA

XApaKTCPU3YIOIINUX HX MJOIIYCTHMBIC BOAHBIC 3aIllaCbl M YPOBHH YpC3a

BOJIBI (pHC. 5).

Mnotuna
v PNy

22;8\Peaepaublﬁ 0b6bém o HNY

=
N YC (YM0) Y
ﬂoe\\
96'6 N

Meprebiit

Puc. 5. XapakrepHble YpOBHU U 00BEMBI BOJOXPAHUIIHILA

3. 3anomHuTe TAONIUILY 2.

13



Tabmura 2.
OCHOBHBIC TEPMHHBI YPOBHEH M 00HEMOB BOJIOXPAHIIIHIIA

Tepmun [TosicHeHue

HopwmanbHbiii noanopslii yposens (HITY)

dopcupoBaHHbIi MOANOPHEINA ypoBeHb (PITY)

Ypoenb MepTBOro oobemMa (YMO)

[TonHBINH 00bEM BOJIOXpaHUIIUIIA

EMKOCTB (hOPCHPOBKY MITH PETyIUPYIOIIast
€MKOCTh BOJJOXPaHWJIUIIA

[Tosie3HBIN 00BEM BOJJOXPAHMITUIIA

MepTBbIii 00BEM BOAOXPAHIIINIIA

4. HazoBute sKoyiornyeckue mpoOaemMbl, BO3HUKAIOIIUE MPU 00pa30BaHUU
BOJIOXPaHWIHILL.
5. Ilosicaute pucyHoxk 6.

- —

Puc. 6. CTBoJIBI IepEBbEB HA 3aTOILIEHHOW TEPPUTOPH

6. 3amosiHUTE TAOMHITY 3.
Tabmnma 3
Crincox BOIHO-00JIOTHBIX (paMcapckux) yroauii Poccun

Haspanue Peruon IInomane, ra
TeppuTOopus MEXIY peKaMu KpacHosipckuii kpait 1125 000
ITypa u Mokopurro
Bepézoreie ocTpoBa, @uHCKHIA Jlenunrpackas 00J1acTh 12 000
3aJIMB

14




2. @Dynkyuonuposanue 600HbIX IKOCUCHIEM

IIpakTu4yeckas padora Ne 3

Crenu¢uka pyHKIHMOHUPOBAHUS BOJTHBIX IKOCUCTEM

3aoanus:

1. OxapakrepusyiiTe KOHUEHIUIO JTUHEHHON MUIIEBON LIETIH U TPOPHUUECKOTO

KacCKkazaa.

2. TlosicHUTE TUTIOTE3HI:
1 .mepBUYHBIE MPOIYIICHTHI ONPEIEISIIOT COCTOSIHAE 00JIee BHICOKHX TPOPUIESCKUX
YpOBHEH - KOHTPOJIb “‘CHU3Y” (“bottom-up”);
2 .XUIIHAYECTBO PBHIO CO37aeT KacKaj OMOTHYECKHX BO3JCHCTBUH, HAMpaBICHHBIN
BHU3 W OTBEYAIOIINN 32 COCTOSIHME DKOCHCTEMBI B IIEJIOM - KOHTPOJIb “‘CBEPXY”,

i sddexr “top-down”.

3. [losicHute cxemy, MPUBEAEHHYIO HA PUCYHKE /.

—

o el A
aTT—— A

.Su - -
ogoéMa

Puc. 7. IInmeBas ceTr B

4. Onumute poJib OAKTEPHUOIIAHKTOHA B (DYHKIMOHUPOBAHUU BOJHBIX

9KOCHUCTECM.

5. Ilpoananu3upyite CTpyKTYypy MUKPOOUATIbHON Tpo(hUUECKOM ceTu, nanTe

MOsiCHEHUsT K pucyHky 8. Ha3zoBuTe KOMIOHEHTHI
TpOPHUUECKOM CETH.

Tpodrrieckne nenu MukpoOnas akonoeus

Pacrenna m>xmBOTHBIE —o-————3 MAKpOOPraHAZMEL

[pogyIEeHTEI (pacTeHnA)

[podyrm
\L [Ipocrefuue J{
Koncyuentel [ nopanka
(pACTHTebHOAAHLIE 3N BOTHELIE) Gy ﬁlmpam xxxxxxx s
L / ITpodyvem

Komcymente: 11 nopanka (ZumHnKR)

,l/ Cytcmpam

|

IMimkp o o prasns Mel

15
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Puc. 8. Tpopuueckue Lenu ¢ yaacTueM MUKPOOPTaHNU3MOB
6. [losicHuTe TEPMUH «MUKPOOHATbHAS TETIISD.
7. J1aiiTe NOSACHEHHSI K PUCYHKY 9.

»A e/
xRN
e AN

N\ CKNOM

;( 4 VZ ge__

rnyGoxoébhuu abwnccansuan
pasHuna

Puc. 9. Cxema CTpyKTYpHBIX 3JIEMEHTOB MOPCKON 3KOCUCTEMBI

IIpakTnuyeckas padora Ne 4
Cneunduka BOJHBIX IKOCUCTEM HUKINYECKOTO, TPAH3UTHOTO U
KAaCKaJHOTO TUIIOB
3aoanusn:
1. IlosicHuTE MpoLEecChl, MPOXOASIIME B BOJOEMAaX U BOJAOTOKAX JIGHTUYECKOTO,
JgoTudeckoro tumnos (puc. 10-12).

‘ P HTOITAHKTOH Prrod eHTOC

HexToH

e

h

JoodeHTOC

‘ 3 00IUTAHK TOH

EaxTepum L

Puc. 10. Kpyroo6opot BelecTB B U1€aTu3UPOBAHHOMN SKOCUCTEME
TUAPOOHOIIEHO3a MUKIIMYECKOTO THTTA (JISHTHYECKOT0). JKUpHBIC CTPEIIKH —
OCHOBHBIEC TTOTOKH BEIIECTBA, TOHKKE — BTOpocTeneHHbie (mo: 3uioB E.A., 2007)
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PHTOMMAHKTOH

L

T
JO0mMAHKTOH

Puc. 11. Kpyroo6oport BeliecTBa B HI€aIM3HPOBAHHON IKOCUCTEME
rUAPOOMOIIEHO3a TPAH3UTHOTO TUMa (JioThyeckoro) (mo: 3umnoB E.A., 2007)

duTOdeHTOC

4 HexToHu

ul BakTep Hu

o000 eHTOC

DIIT OILTA HE TOH drrrodeToC
¥ i
: H ALT0XToHHOE
1 ERTOH ECIeCc TED
¥
3 00TLIAHE TOH
r
' Bakreprm
s ¥
JoodeHTOC

Puc. 12. Kpyroo6opoT BeliecTBa B UcaIu3UPOBAHHON aUIOXTOHHOMN

HKOCUCTEME THIPOOHOLIEH03a TPAH3UTHOTO TUMA (JIOTHYECKOTO)
(mo: 3unoB E.A., 2007)

2. Tlosicaute pucyHok 13.
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Puc. 13. lunamuka 6uomaccs! puromnankrona (A) u 3oormiankrona (b) B
cioe 0-50 m Ha nenaruueckoit ctanuuu baiikana (mo: 3unoB E.A., 2007)

3. Ilpoananu3upyiite naHHbIE IO CE30HHOW JMHAMHUKE (PUTOIIIAHKTOHA Ha
nejarudeckor crannuu baiikana (tad. 4).

4. Tloctpoiite rpadvKu CE30HHON AMHAMUKUA PA3IMYHBIX TPYII BOJOPOCIEH,
UCIIOJIb3Ysl TaHHbIE TaOHUIIbI 4.

Tabmuna 4
Ce3onHas nruHamMuKka OnoMacchl puToruiankToHa B ciioe 0-50 M Ha nenaruyecKou
craniuu baiikana (mo: 3unos E.A., 2007)

Ceson (bHTO];izzKTOH HuatomoBsie | 3onotuctsie | Aunodurossie | Kpunropurtossie
i 44,7 12,7 1,0 35 10,2
Hosmax 334,0 284,8 5.1 99 19,1

Jlero 123,9 72,2 9,0 4,9 19,7

OceHnb 31,2 17,8 0,9 — 8,6




3uma | 7,1 | 1,9 | — — | 3,6

3. 3azpaznenue 600HbBIX IKOCUCHIEM

[Ipaktrueckas pabora Ne 5
AHTpONOreHHoe 3BTpo(ppoBaHue BOA0EMOB
1. OnumuTe  MOCHENCTBUS ~ AHTPONOTEHHOTO  AIBTPOGUPOBAHUA IS
(buTOMIaHKTOHA.
2. Ilpoananu3upyiiTe MOCIEACTBUS IBTPOGUPOBAHUS I 300TIIAHKTOHA.
3. Tosicaute cxemy (puc. 14):

Puc. 14. CmeHa BUAOB BETBUCTOYCHIX B THAPOLICHO3E

4. Onuumure nociencTBus 3BTpodupoBanus 1jia purodeHToca.
5. Ilpoananuszupyiite nocieacTus 3BTpodupoBaHus AJig 3000€HTOCA.
6. OnuimuTe NoCIeaCTBUA SBTPOGUPOBAHUS JIsI UXTHO(AYHBI.
7. JlaifTe onpeneneHrue aHTPOIOT€HHOTO ABTPOGUPOBAHHS.
8. 3amomHute TabdauIy S:
TaOmura 5.
AHTpONOreHHO€e 3BTPOPUPOBAHUE BOJIOEMOB

[Ipu3naku ®axTopHl, BbI3bIBAIOIINE IBTPO(YHUpPOBaAHHE [TocnencrBus
AHTPOIIOTEHHOTO BOJIOEMOB 3BTPOPHUPOBAHUS
3BTpodupoBaHus | AbnoTrueckue | buotnueckue | AHTpOITOreHHbIE

[Ipaktrueckas pabota Ne 6
3arps3HeHue BOJ0EMOB XUMHYECKHUMH BellleCTBAMHU
3aoanusn:
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1. B Ta6J'II/II_IC 6 IMPUBEACHLI PE3YJbTAaTbl XHUMHWUYCCKHUX aHAJIM30B BOAbLI M3
BOJOHUCTOYHHKOB. OHGHI/ITG MNPpUroAHOCTb YKa3aHHbIX Hp06 BOJAbI IJIA IINThA
Ha OCHOBAHHHU CPABHCHUA 3THUX PC3YJIbTATOB U HOPMATUBHBIX 3HAYCHUI.

Tabmumna 6.
Pesynbrarhl aHaim3a BOIbI B UCTOYHUKAX BoJocHaOkeHus (1mo: Jlykamesud O./].,
2009)
[TokazaTenu kavyecTBa, npo0a 1 mpo6a 2 mpoba 3
€IMHHIIBI H3MEPECHHUS
1. | Komu-tutp >3 10 >3
2. | Konmn-unnekc <333 250 <333
3. | O6uiee MUKpoOHOE YUCIIO 0 100 0
4, L[BeTHOCTD, TPAAYCHI 26,5 53 22,0
5. MyTHOCTB, mr/am® 4.7 22 2,84
6. | pH 1,27 7,6 7,3
7. Kanuii + Hatpuit mr/am° 3,8+13,9 4.0+15,0 3,8+13,9
8. OKHUCIIEMOCTD 0,86 10,2 1,06
nepMaHTraHaTHasi, MT O/nm®
9. A30T aMMOHHUHBIH, Mr/qm° 0,658 1,879 0,670
10. | Cynsdarsl, mr/am® <1 126 <1
11. | XKeneso, mr/mm° 1,08 0,88 0,42
12. | Mapraser, mr/am® 0,15 0,05 0,15
13. | Cyxoii ocTaToK, mr/am° 335,6 234,0 340,0
14. | KpemHueBas k-Ta, Mr/mme 17,75 9,88 19,25
15. | Kanbuwuit, mr/am° 96,19 90,18
16. | Maruuii, mr/om° 25,54 196,46
17. | 'mapokapOOHaTHI, Mr/mm3 450,3 4577
18. | Kap6onate!, Mr/am> 0 0
19. | [{uHk, Mr/ e <0,0007 <0,0007
20. | Menp, mr/am® <0,0016 <0,0156
21. | Ceuner, mr/am® 0,0038 0,0074
22. | Amtomunnii, Mr/om° 0,072 0,072
23. | XJiopusl, mr/am° 2,4 48 3,8
24. | ©dTopuasl, mr/ame 0,093 0,075
2. Cpenn BemecTB, MNOCTYMAKOLIUX MPUPOJHBIE  BOJBI  SIBIIAIOTCSA
KOHCEpPBAaTUBHBIMHU, T.€. MPAKTHUYECKH HE TpaHCHOpMUPYEMbIMHU OHOTOH, TpH
KJ1acca BCIHICCTB: TSOKCIIBIC MCTAaJIJIBbI, IIECTUII N IbI CUHTCTUUYCCKUC

MOBEpXHOCTHO-akTUBHBIE BemiecTBa (CIIAB), Bxoasmue B cOCTaB CHHTETUYECKHUX
morotux cpeacts (CMC), unu neteprentoB. [lepBbie — B cHily CBOEH XUMUYECKON
IpUPOABI, BTOpbIe (B Ooiblneil) u TpeTbd (B MEHBIIEH CTENEHH) — B CHIY
9yXKJIOCTH WX cTpoeHus Owochepe. He mnepepabaTwiBasick OpraHu3MamMu, 3TU
BEI[ECTBA, TEM HE MEHee, CIIOCOOHbI HAKaIUIMBAThCsl B WX TKaHAX U
aKKyMYJHUPOBAThCS B MUIIEBBIX Lensax. JlaliTe nmosicHeHus K pucyHky 15.
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Censcroe Topona [Tpomsme HHOCTE
XO3EHCTED
Tlowpa (cemcro- = Towr meore mieo Armoc e prne
%0 THe HIRMEL CTOK) CTOK OCAIRH
Breecn Boma
J — :“a
| Farrepmomnamxmm > HTOMMAHETOR J0OMWIEHETOR- |
HmTpaTOpH
Prafirs-durodarn Prfin-nmanrrodarn 00 TAHETOR-
h’ XEIHHER

_’{ JeTput A Lnunne peifis

Purofenmoc JooberTo P rifiet-Genmodarn
Hommait wn *i‘ e —

Puc.15. MurpanyioHHble IyTH KOHCEPBATUBHBIX TOKCUKAHTOB B BOJIHBIX
skocuctemax (mo: 3unoB E.A., 2007)
3. HazoBuTe 0OCHOBHBIE HCTOYHUKHU MOCTYIUIEHUSI HE(TU B BOJHYIO CpELy.
4. Onumurte BO3AeHCTBUE HEPTEPOTYKTOB Ha BOJHBIE SKOCUCTEMBI.

HpI/IBe,)II/ITe IMPUMEPLI TTOJIMOUKINYCCKHUX apOMAaTHYCCKHUX COC}IHHGHHﬁ,
OKa3bIBalOIMX BJIMAHUEC HA BOAHBIC DKOCUCTCMBI.

[Ipaktrueckas pabora Ne 7
3arpsi3HeHUe MEeCTUIIHIAMMU, 3AKHCJIEHUE BOI0EMOB
3aoanua:
1. ®opmyna Kakoro BelIeCcTBa MPUBEICHA HA pUCYHKE 167
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Puc. 16. ®opmMyna 0JHOTO U3 KOHCEPBATUBHBIX TOKCUKAHTOB

2. YKaXWTe IMyTH IOCTYIUICHUS TMECTUIUIOB B THApochepy W MOCICACTBUS
ATOTO JUIS BOIHBIX YKOCUCTEM.
3. Tlosgcaure nanuble TaOIUIBI 7.

Ta0muma 7

buonornueckoe konuentpuposanue /[T B npecHOBOAHBIX DKOCHCTEMAX

(Jorgensen, 1992)

KomMmnoHeHT Konunenrpanunsa /1T, KoaddunmenT nakorieHus
M KI'* CX. B.
Boga 0,000003 1

DUTOIUIAHKTOH 0,0005 160

300MJIaHKTOH 0,04 13 000

Menkue priObI 0,5 167 000
KpyrmHbie peiObI 2 667 000

Pr10osgHbIe OTHIBI 25 8 500 000

o b

KHUCJIOTHOCTH?

YYBCTBUTCIIBHOCTD

BOJOCMOB K

Ha3oBute BemiecTBa, BbI3bIBAIOLINE 00pa30BaHUE KUCIOTHBIX OCAJIKOB.
Uem omnpexpensiercs

ITOBBIIIICHUTO

6. I[losicHuTe MpoIECChl, BO3ACHCTBYIONINE HA HEUTPAITM3AIMOHHYI0 €MKOCTh
BOJI, YKa3aHHBIC B TAOMHIIC 8.

Tabmauia 8

[Ipoueccol, Bo3aeicTBytomme Ha ANC, BRIpaXXEHHYIO B MOJISIX TIOTPEOJICHHOTO
CH20 (A ANC, opranuyeckas) ¥ Ha MOJIb BOCCTAaHOBJIEHHOTO HEOPTaHUYECKOTO
cyoctpata (A ANC, neoprannueckas) (Kalff, 2002)

[Ipomeccor Peaxmus A ANC, A ANC,
Opr. HEOPT.
BriBeTpHBaHHE CaCOs+2H"«Ca?*+C0O,+H.0 - +2
CaAl;Si?0s+2H" < Ca?**+H,0+Al,Si,0s(0H)4 — +2
Al>,03+3H,0+6H* <2 A13*+6H,0 — +6
HMonooOmeH 2ROH+S04% —R2S04+20H" - +2
NaR+H"—HR+Na" — +1
Jenntpudukarms | 2CH20+NO3 +2H"<2CO2+NH4 +H,0 +1 +2
5CH20+4NO3 +4H"«5C0O2+2N2+7H20 +0,8 +1
Boccranosienne | CH20+2MnO2+4H* —CO2+2Mn?*+3H,0 +4 +2
Mapraiua
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Boccranosienue CH20+4FeO(OH)+8H*«—CO2+4Fe?*+7H,0 +8 +2
Kenesa

Boccranosnenne | 2CH20+S04% +2H*«>CO2+H,2S+2H,0 +1 +2
cynbdara

Hurpudukaims NH4"+202NO3 +2H"+H,0 -1 -2
Okucnenue 2Mn?*+02+3H20-2MnO2+4H*+H,0 -4 -2
Maprasua

Oxucienne xenesa | 4Fe?*+0,+6H,0—4FeO(OH)+8H* -8 -2
OxucIeHue H2S+20,¢>S04> +2H"* -1 -2
CyJIb(pUI0B

Oxkucnenue FeS2+3s02+3SH20«Fe(OH)3+2S04> +4H* -11 —4
MpUTa

1. Kakne usmenenus Ha6HIOI[aI'OTCH ITIpH 3aKNUCJICHUU BOI[OéMa: B COCTaBfC

MakpopuTOB, (PUTOIJIAHKTOHA, 300TUIAHKTOHA, OEHTOCA, UXTHO(ayHBI?
8. Kaxue Mepsl mpuMeHstoTCs 111 00pbOBI ¢ 3aKUCICHUEM BOJAOEMOB?

4. Memooonozus 60cCmMan06/1eHUA 600HBIX IKOCUCHEM

3aoanus:

1. TlosicHUTE TEPMHUHBI: «ONTUMH3ALM BOJHBIX DKOCHUCTEMY, «peaOUIIUTALIHS
9KOCHCTEM,

BOJIHBIX

«J1I€3BTPO(PUPOBAHKEY, KCAHALIMS, «KMETUOPALIUS.
2. IlosicauTe, 4TO O3HAYAIOT B BOCCTAHOBJICHUH BOJAHBIX SKOCUCTEM:

[Ipaktrueckas pabora Ne 8

3KOCUCTEM», «PCKYyJIbTUBAIUSA

1) mpUHIUI «T€HETUYECKON MaMsITH;
2) NPUHITUI «9aCTUYHOU 0OPaATUMOCTI.

3. HN3n0oxkuTe KOHUENIMIO BOCCTAHOBJIECHHS BOJHBIX IKOCHCTEM HHCTUTYTA

KOHIICHIII/ISI BOCCTAHOBJICHUA BOAHBIX 3KOCHUCTEM

BOJIHEIX

o3epoBenenus PAH ([Ipabkosa B.I'. u np., 1994, IlpeitkoBa M.A1., 2002).

4. Uzmoxure B3MIAAbI Ha BOCCTAHOBJIEHHWE BOJHBIX DKocucTeM KasaHckon

TUAPOOHOIOTHYSCKOM MIKOJIBI.

5. Onwummre KOHIOCIIONKY HHUACPIAHACKOIO HOCHTPA II0 BOCCTAHOBJICHHUIO

BCTJIAHOOB.

3aoanusn:

1.OnuimmTe OCHOBHBIC METOJbI BOCCTAHOBJICHUA BOJAHBIX DKOCHUCTCM.

[Ipaktrueckast pabora Ne 9

MeToabl BOCCTAHOBJIEHHSI BOJAHbIX JKOCHCTEM

2. Ilosicaure pucyHok 17:
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Puc. 17. Bapuant GuomMaHUNyJIS1IUUA B TUAPOIIEHO3E
[TosicHuTe TPUHIMIBI PEBUTAIMU3AIUU PEK, HEOOXOIUMOCTH MPOBEACHUS
MEpOTPUATHIN (IJ11 MaJIOM PEKH B TOPOJICKON YepTe):
* MEaHJIpUPOBAHUE PyCia PEKH;
* VYKpeIuieHHe U mnepenpouinpoBaHue OeperoB uisl  JOCTHXKECHUS
MPUPOAOTIPUOIMIKEHHOTO JIAaH/IIIIABTa;
* VYIyYlIEeHHWE CHCTEMbl BOJOOTBOJA KAaHAIM3ALUUOHHOW CHUCTEMBI H
MOBEPXHOCTHOTO CTOKA;
* CO3JaHME MEJTKOBOAHOW OOJIOTHOM 30HBI B OMME PEKHU, CIIOCOOCTBYIONIEH
YBEJIMUECHUIO OMOpa3HO00pa3usi;
* CO3JaHME 30Hbl WJIM OCTPOBKOB 3€JIEHBIX HACAXACHUH, KOTOpHIE
CIIOCOOCTBYIOT ~ CTaOWIM3allMd  pyclia  PEeKH, 3aTEHEHUIO  PEYHOU
MOBEPXHOCTH, MPEIOTBPAILAIOT 3PO3UIO.
OnummmTe METOIbI COXPAHEHUS BOJTHO-O0JIOTHBIX YTOIUH.
[TosicuuTe CyIHOCTh METO/1a aIbIrOJIN3ALUN BOAOEMOB.
[IpuBenuTe mpuMepsl MCHOIB30BAaHUS METOZA aJbrOJU3AIMKA BOJTOEMOB B
Poccun.

6.3. TemaTuka u 3aaHus 1Jis1 1a00PATOPHBIX 3AHATHH

Her B Haymmunn

6.4. MeToanuyeckne peKoOMeHIAIUM 111 BBINOJIHEHNsI KyPCOBBIX padoT
(MpoeKTOB) npu nHanuuuu
Her B Haymmunn
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7. IlepeyeHb OCHOBHOM ¥ 1ONOJTHUTEJIbHOM JTUTEPATYPHI, HEOOXOTUMOM 1171

OCBOCHUSA TUCUMILIMHBI (MOAYJIs1)
a) OCHOBHASL!

1. Tuxonosa U. O. Dxonornyeckuii MOHUTOPUHT BOAHBIX OOBEKTOB [JIEKTPOHHBIN
pecypc]: yueb. mocodue/ M. O. Tuxonora., H. E. Kpyunnuna, A. B. JlecsaTos. - M.:
®opym, HULL UTHOPA-M, 2016. - 152 c. - (Beicee oOpazoBanue. - ISBN 978-5-
91134-666-9. —//znanium.com

2. CrpenkoB, A.K. Oxpana okpysKaromien cpeabl 1 3Kosorus ruapocdepsl : yueOnuk / A.K.
Crpenkos, C.1O. Terubix ; MunucTepcTBO 00pazoBanus u Hayku PD, denepanpHoe
roCyAapCTBEHHOE OIOMKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
npodeccrnoHabHOro 00pazoBanus «CamMapckuii rocyaapcTBEHHBIA apXUTEKTYPHO-
CTPOMTENbHBIN YHUBEPCUTET. - 2-€ U3/. iepepad. u pom. - Camapa : Camapckuit
TrOCYZIapCTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIN yHUBEpcUTET, 2013. - 488 ¢. : ui. -
buGmumorp.: c. 449-453. - ISBN 978-5-9585-0523-4 ; To xe [ DneKTpOHHBIN pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=2561545.

3. KoreneBues C. B. Dxonornveckas TOKCUKOIOTHS U OMOTECTHPOBAHNE BOIHBIX 3KOCHCTEM
[nexTponHsbIi pecypc]: yueb. nocobue / C.B. Korenesues, J[.H. Maropun, A.IL
Canuukos - M.: HUL UHOPA-M, 2015. - 252 c. - (Bsiciiee oOpazoBanue:
bakanaspuar). - ISBN 978-5-16-010160-6. —://znanium.com

4. Cuporuna M.B., Mypanosa JI.B. Dxonoruueckue npo0iaemMbl BOJHBIX 3KOCUCTEM
(mpaktukym). — Koctpoma, KI'Y, 2017. — 36 c. — 1 3Kk3., Takxke [ D1eKTpOHHBIN pecypc].

5. BuomHmuKaIus BOJHBIX SKOCUCTEM [ DICKTPOHHBIN pecypc] : yued.-Meron. mocobue / M-
BO HayKkH U Bbiciiero oopazoBanusi PO, KoctpoM. roc. yH-T. - DNEKTPOH. TEKCT. JaHHEBIE. -
Kocrpoma : KI'Y, 2018. - 224 c. - bubmuorp.: c. 210-223. - ISBN 978-5-8285-0948-5 : b.
1.

0) OononHuUmenbHasL:

1. 3akoHOMepHOCTH IrMAPOOMOIOTUYECKOTO PEeXKUMa BOJLOEMOB Pa3HOIo THIA :
[konnexTHBHas MoHorpadus] / mox pea. A. @. Anumosa, M. b. IBanoBoii. - M. :
Hayunsriii mup, 2004. - 296 c. - bubnmorp.: c. 272-294. - ISBN 5-89176-244-7 : 170.00. —
1 2K3.

2. Kamuaun B. M. Dxomorndeckuii MOHUTOPUHT MPUPOIHBIX CPEJ [MEKTPOHHBIN pecypc]:
yue6. mocobue/ B.M.Kanunun, H.E.Ps3anosa - M.: HUL] UHOPA-M, 2015. - 203 c. -
ISBN 978-5-16-010638-0. —//znanium.com.

3. Amumos, Anekcanap @enoposuy. [IponykimonHnas ruapoouonorus = Production
hydrobiologe / A. ®. Anmumos, B. B. Boraros, C. M. 'ony6koB ; oz pen. B. B.
Xnebosuya. - CIIO. : Hayka, 2013. - 342, [2] c. - bubnuorp.: c. 307-341. - ISBN 978-5-
02-038360-9 : 260.00. — 1 3k3.

4. TIpwitkoBa, Mapus SxosneBHa (IIpsitkoBa, M. 5.). TuapONOrHYeCcKuii peKuM 1
3auUJIeHHEe MaJIbIX pa3HOTUIHBIX BogoeMoB CeBepo-3amnaza / [IpeiTkoBa, Mapus

SlkomneBHa ; [oTB. pen. B. A. Pymsinues] ; PAH, Uu-T o3epoBenenust. - CII6. : Hayka,
2011. - 194, [3] c. - bubamorp.: c. 170-179. — ISBN 978-5-02-025478-7 : 120.00. — 1 k3.

8. Ilepeyennb pecypcoB HH(GPOPMAITMOHHO-TEJIEKOMMYHHUKAIIUOHHOM CeTH
«/HTEepHeT», HeOOXOAMMBbIX JIJISI 0CBOCHHS UCIUILINHBI

DneKTpOHHBIE OMOIMOTEUHBIE CHCTEMBI:
1. OBbC «Jlaub»
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2. OBbC «YHuBepcurerckas 6mbmuoreka onliney
3. OBC «Znanium»

DIEKTPOHHBIC OMOIMOTEYHBIC CUCTEMBI:

1. OBbC «Jlanp»

2. OBC «YHuBepcurerckas Oudmuoreka online»

3. OBC «Znanium»

4.  CIIC Koncynerantllmtoc http://www.consultant.ru/

5. TlomHorekcTtoBas 0a3a TaHHBIX « YHUBEPCUTETCKAss MH(POPMAIIMOHHAS CHCTEMA
Poccus» http://uisrussia.msu.ru

6. OI'BY «llpesunentckas 6udmuoreka umenu b.H.Expriunay http://prlib.ru

7. AHHOTHpOBaHHas OuOnmorpaduyeckas 6a3a JaHHBIX KypHaJIbHBIX cTareilt MAPC
http://arbicon.ru

8.  Cmyx0a 2JIeKTpOHHOTO TIOMCKA, 3aKa3a U JOCTAaBKHU Komui crareit http://arbicon.ru

9. OnucaHue MaTepuabLHO-TeXHUYECKO 0a3bl, HEOOXOAUMOM 1151
OCYLIeCTBJIEHHUSI 00PA30BaTEJIbHOIO MPoIecca Mo TUCHUIIIMHE

1. MynsTumMenua-npoeKkTop;
2.IlepcoHanbHBII KOMIBIOTEDP, HOYTOYK;
3. Dkpan;

4. O¢ucHbIil maker.
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