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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1{ens ocBoeHuUs yueOHOM ANCIUIUINHEL « HAPOXUMHUS»): O3HAKOMHTH CTYAEHTOB C TEOPETHYECKUMHU OCHOBAMH
THIPOXUMHH; U3YYUTh XUMHUUECKUI COCTaB MPUPOJHBIX BOJ, (haKTOPHI ero (hOpMUPOBAHHUS, IPOLIECCH CAMOOYHNIIICHHS
BOJJOEMOB; PACCMOTPETh OCHOBBI THIPOXUMHUH aTMOC(HEPHBIX 0CAAKOB, PEK, 03ep 1 MOA3EMHBIX BOJI, PETHOHAIBHOM
THJIPOXUMHH; 03HAKOMHTD CTY/IEHTOB C OCHOBHBIMH METO/IaMH THJIPOXUMHUYECKUX HCCIIEJOBAaHHIA, C CUCTEMON
MOHHUTOPHHIA IOBEPXHOCTHBIX BOJ.

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

uxn (pa3men) OOTIT: F1.0.04

2.1|Tpe6oBaHns K NMpeIBapPUTEILHOI MOATOTOBKE 00yYAIOINETOCS:

2.1.1|T'unpoduonorus

2.1.2|O01mas 1 aHaTuTHYECKasd XUMUS

2.1.3|Pusnka

2.1.4|MaremaTtrka

2.1.5|T'unpoduonorus

2.1.6|O061mas n aHaaTuTHYECKas XUMUS

2.2| IncuUIUIMHBI U NPAKTHKH, JUISI KOTOPBIX OCBOEHHE TAHHOM TUCHUILIMHBI (MOAYJIs) HEOOXOAUMO KAK
npejLiecTBYOIIEE:

2.2.1|bruonHauKanus ¥ GHOTECTUPOBAHUE

2.2.2|T"eoxumus

2.2.3 HpOI/ISBOI[CTBeHHaSI IMpaKTHUKa, HpO(i)eCCI/IOHaJ'ILHO-OpI/ICHTI/IpOBaHHaH IpaKTUKa

2.2.4|9xon0ru4eckoe HOpMUPOBAHHE

2.2.5|OKon0ruueckuii MOHUTOPUHT

2.2.6|PernonanbHast 3KOIOTHS

2.2.7|Menuopanus 1 peKyabTUBALUS 3eMeNb

2.2.8|OueHka BO3ICHCTBHS HAa OKPYKAIOIIYIO CPEeLy

2.2.9|IIpon3BoacTBEHHAS IPAKTHKA, TPO(DHECCHOHATbHO-OPHEHTUPOBAHHAS ITPAKTHKA

2.2.10|3kosiornueckoe HOpMUPOBAHHE

2.2.11|T eoxumus

2.2.12|buonHaukaiys 1 OMOTECTUPOBAHHE

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCIIATITAHBI
(MOJY.JIsT)

IIK-3.1: OcymecTB/seT 3K0JI0THYECKYI0 OLEHKY COCTOSIHUSI TEPPUTOPHIA M BO3MOKHOCTH IPUMEHEHHS HA HAX
NMPHPOIOOXPAHHBIX TeXHOIOTHi

IIK-3.2: OuenuBaeT BJIMsAHHE X035iICTBEHHO /1eSITEJIbHOCTH HA COCTOSIHME OKPY KaloLlei cpeabl

OIIK-6.1: Onpeaeasier npodJieMy; (popMyaupyeT Hedb U 321a41; peliaeT NOCTABJIEHHbIE 32Ja4H NPH pean3anuu
npodeccHoHaIbLHOI e TeJIbHOCTH, B TOM YHCJIe HAYYHO-HCCJIe10BaTe/IbCKOM

OIIK-6.2: Mcnob3yeT nepeaoBoii HAY4HO-MPAKTHYECKHUIl ONBIT B MPOEKTHOI M HAYYHO-UCC/Ie0BATe/IbCKOIl 1eATeIbHOCTH B
00J1aCTH YKOJIOTHH, TPUPOIONOJIb30BAHUS U OXPAHbI MPHPOIBI

OIIK-6.3: ApryMeHTHpPYET, NPeICTABIISAET, PACHPOCTPAHSET U 3aLIMIIAET Pe3yJabTaThl CBOEH MpodeccuoHaIbHOI
AesiTeJILHOCTH, B TOM YHCJIe HAYYHO-HCC/Ie10BATeIbCKOM




B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqal01uuﬁc51 AO0JIZKEH

31

3HaTh:

3.11

- TEOPETUYECKHE OCHOBBI THAPOXUMHH, POLECCOB (HOPMUPOBAHUS XMMHUUECKOTO COCTaBa U CAMOOYHIIIEHHS IIPUPOAHBIX
BOJ| ruapochepsl;

3.1.2

- 0COOEHHOCTH PErHOHATIBHOM I'MJIPOXUMUH, B TOM YHCJIE aHTPOIIOT€HHBIE (PaKTOPhI B (POPMHUPOBAHIH XUMHUYECKOTO
cocraBa IPUPOJHBIX BOJ;

3.1.3

- PETHUOHAJIBHBIC THUAPOJIOTUYCCKHUEC U THAPOXUMUYECCKUEC 0COOCHHOCTH BOIHBIX PECYPCOB;

3.14

- OCHOBHBIE METO/IbI OIICHKU 3KOJOTHYECKOTO COCTOSIHUS BOJHBIX 00BEKTOB THAPOCEPHI MO MOKA3aTENIM XUMHUECKOTO
COCTaBa;

3.15

- OCHOBHBIC HAIIpaBJICHUA PAIIMOHAJIBHOTI'O BOJOIIOJIBb30BaHUA.

3.2

YMeThb:

3.2.1

- OCYHIECTBJIATH pa60T51 T10 TNTAHUPOBAHUIO, OpTaHU3allui, BEACHUIO MOHUTOPUHI'A BOJAHBIX O6'BCKTOB;

3.2.2

- IMeeT HaBbIKH NTPAaKTHYECKON pabOTHI Ha CEpHIHOI anmaparype, IpUMEHsIEeMO B aHAJTUTHYECKUX (H3NKO-XMUMHYECKUX
HCCIICIOBAHUAX BOJHBIX 00BEKTOB THAPOC(EPHI;

3.2.3|- ocymecTBIATE 00pabOTKY JaHHBIX HATYPHBIX U J1a0OpaTOPHBIX UCCIIEIOBaHUI;
3.2.4]- pa3pabaTbIBaTh MEPOIPHATHS 110 BOCCTAHOBJIICHHIO H OXPaHE BOJHBIX PECYPCOB C YUETOM PETHOHAIBHBIX OCOOCHHOCTEI
3.2.5|- paccunTHIBaTh KOMIUIEKCHBIC HHAEKCHI KaueCTBa MIPUPOAHBIX BOJ IO ITOKA3aTEISIM XHMHIECKOTO COCTaBa;
3.2.6|- mpUMEeHATh MaTeMaTHIECKHE METOIBI IS OIIEHKU COCTOSIHHS BOJHBIX SKOCHUCTEM.
3.3(Bragern:
3.3.1|- HaBBIKaMK 0TOGOpa IPOO BOJBI M IOHHBIX OTJIOXKCHUH M3 BOIHBIX OOBEKTOB M PACIIPE/ICIUTEIEHOM CeTH;
3.3.2|- MeToJaMH XMMHIYECKOTO aHaIH3a, HCIONB3YeMBIMH B CHCTEME MOHHTOPUHTA IPUPOIHBIX BOJ THAPOC(HEPHI;
3.3.3|- HaBBIKaMH pacueTa KOMIUIEKCHBIX IIOKa3aTeNlei COCTOSHHUS BOTHBIX 9KOCHCTEM.
4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIUHBI (MOAY JIS)
Kon HaunmenoBanue paszenoB u TeM /Buj | Cemectp / | Yacos | Komneren- | Jluteparypa IIpumeyanune
| 3aHATHSA 3aHaATHA/ Kvpe 10407
Pazgen 1. 'mapoxumus kak Hayka
11 Beenenue B rugpoxumuio. /JIex/ 5 1 MK-3.1 K- {JI1.2 J11.3 JI1.4
3.2 J1.5712.1
312233 54
35 56
1.2 Ot60p mpob npupoaHeIX BoA. /J1a6/ 5 2 OIIK-6.1 [JI1.3 JI1.5J13.1
IK-3.1 TIK-
3.2
Pa3nen 2. TeopeTnueckue 0CHOBBI
THIPOXUMUM.
2.1 OO11ast XapakTeprCTHKA 5 2 MK-3.1 IIK- [JI1.2 J11.3 JI1.4
KOHTHHEHTAJIBHBIX BOJ THIPOC(HEPHI. 3.2 JI1.5J12.1
/JTex/
2.2 Omnpenenenre KOHIIEHTPaIUH 5 6 TIK-3.1 I1K- JI3.1
pactBopeHHOTr0 Kucioposa u BITKS5. 3.2
2.3 IInanupoBaHue U opraHu3anus 5 12 OIIK-6.1 [J11.2J11.3J11.4
THIPOXUMHUYECKOTO MOHUTOPHHTA IK-3.1 K- JI1.5J12.1
BOJHBIX 00bekTOB. /Cp/ 3.2 010202354
35 56
Paznen 3. ®akTopsl popMuUpOBaHus
XHMHY€CKOI'0 COCTABA MPHPOIHBIX BOJ
rugapocgepsl.
3.1 ®dakTopbl HOPMHUPOBAHUSI XUMUIECKOTO 5 2 TK-3.1 IIK- [JI1.2 J11.3 JI1.4
cocTraBa MPUPOAHBIX BOJA THAPOChEpHI. 3.2 JI1.5712.1 J12.2
NEY
3.2 OpraHoyenTuuecKrue CBOUCTBA BOABI. 5 6 OIIK-6.1 J12.2J13.1
/J1a6/ IK-3.1 TIK-
3.2




3.3 AmnTponorenssie GpakTopsl GOpMUPOBAHUS 12 OIIK-6.2 JI1.2J11.3
THIPOXUMHUYECKOTO PEKUMA BOTHBIX [K-3.1 IIK- [ JI1.5J12.1 JI2.2
obwexroB. /Cp/ 3.2 3122 33 54

35 56
Pa3znen 4. Xumuueckuii cocras
NPHUPOAHBIX BOJ ruapocdepsl.

4.1 XUMHUYECKHIA COCTAB BOJIBI PEK, 03€p, U 2 MK-3.1 1IK- | JI1.3J11.4
MOJ3EMHBIX BOJ], aTMOC(EPHBIX OCAIKOB. 3.2 JI1.5J12.1
/JTex/

4.2 CoJteBoii COCTaB MPUPOIHBIX BO 8 OIlK-6.1 JI3.1
rugpocdepsl. /J1ad/ IK-3.1 K-

3.2
4.3 MaremaTtuyeckasi 00paboTKa pe3yIbTaToB 18 OIIK-6.3 |JI1.3 JI1.5J12.1
THIPOXUMHUECKUX HaOmoaenui /Cp/ IK-3.1 TIK- JI2.3713.2
3.2 31323354
35 56
Pazgen 5. PernonanbHasi ruApOXUMHS.

5.1 Ocob6enHocti GOpMUPOBAHUS 2 OIIK-6.2 JI1.1J11.3
THIPOXUMHYECKOTO PEKUMA BOIHBIX IK-3.1 IIK- | JI1.4J12.1J13.1
oosextoB XMAO. /Jlex/ 3.2

5.2 Omnpenernenue KOHIEHTPALUH O0IIETo 6 OIIK-6.1 JI3.1
xKenesa B Boge. /JIab/ IK-3.1 TIK-

3.2

5.3 Oco6eHHOCTH XMMHYIECKOTO COCTaBa 12 OIIK-6.2 JI.1J12.1
MMOBEPXHOCTHBIX H MTOJI3€MHBIX BOJ I[IK-3.1 IIK- | 21 9253 D4
3anaguoii Cubupu. /Cp/ 3.2 3596
Pa3znen 6. MeTomo/10rn4eckue 0CHOBBI
MOHHTOPHHTA BOJXHBIX 00bEKTOB.

6.1 3ana4n, MPUHLIHUIIEL, CYOBEKTHI, 2 MK-3.1 [IK- |JI1.1 JI1.3 JI1.4
MIPOTPaMMbl MOHUTOPHHTA BOJHBIX 3.2 JI1.5J12.1
00beKTOB ruppocdepsl.  /Jlex/

6.2 OpraHu3anysi MOHUTOPHHIA BOJHBIX 12 OIIK-6.2 |JI1.1J11.4J12.1
00BEKTOB THAPOCPEPBI B TPAHUIIAX [K-3.1TIK- | 13233 54
JIMLEH3UOHHBIX YYaCTKOB He(pTera3oBbIX 3.2 35 36
Mmectopoxkaenuit XMAQO. /Cp/

Pa3zpen 7. XapakrepucTika MeTOA0B
THAPOXNMUYECKOT0 aHAIH3A.

7.1 CoBpeMeHHBIE METOIbI THAPOXUMUIECKOTO 1 OIlK-6.2 (JI1.1J11.3J11.4

aHanM3a B cCUCTeMe MOHUTOpHHTa /JIex/ IK-3.1 K- JI1.5J12.1
3.2

7.2 Omnpenenenre OMOTEHHBIX HOHOB B 8 OIIK-6.1 JI3.1

MPUPOAHBIX Boaax. /J1a6/ I1K-3.1 TIK-
3.2
7.3 Marematuyeckasi 00paboTKa pe3ynbTaToB 6 OIIK-6.3 |JI1.3 JI1.5J12.1
THAPOXUMIYECKHX HabmoaeHuit /Cp/ I1K-3.1 IIK- J12.3]13.2
3.2 31323354
35 56
Paznen 8. Ouenka kayecTBa NPHPOAHBIX
BOJI ruapocgepsl.

8.1 HopmMmupoBaHue XMMUYECKHX BEILECTB B 2 OIlK-6.2 |JI1.1J11.2J11.3
BOJIHBIX 00beKTax. CHUcTEMA OIEHKHU I1K-3.1 IIK- | JI1.4 JI11.5J12.1
KadecTBa BOJLI BOIHEIX 00BEKTOB /JIek/ 3.2 J12.2

8.2 OmnpeneneHue KOHIEHTpaLUK 9 OIIK-6.1 J3.1
OpraHUYECKUX BELECTB B BOJAX IK-3.1 IIK-
rugpocdeps! /J1ab/ 3.2




8.3 MeToabl HHTETpaNIbHON OLIEHKH KayecTBa OIIK-6.3 [JI1.1J11.2J11.3
Box. /Cp/ IIK-3.1 IIK- | JI1.4 J11.5J12.1
3.2 J12.2 J12.3J13.2
2105223 24
2556

Paznen 9. Pa3nen 9. PanuonanbHoe
BO/IOTIOJIb30BAHME H YIIPABJIEHHE
Ka4eCTBOM BOJbI.

9.1 MeponpHsTus 0 CHUKEHHIO 5 2 IK-3.1 IIK- [J11.2 JI1.3 J11.4
AHTPOIIOTEHHOTO BO3/IEMCTBUS HA BOJHBIE 3.2 J1.5J12.1 J12.2
00beKTHI /JIex/
9.2 Pacuer MHnekca 3arpsisHeHHs] BOJTHOTO 5 3 OIIK-6.3 JI3.2
00BbEKTa 10 pe3ybTaTaM JabopaToOpHBIX IK-3.1 IIK-
pabor. /JIa6/ 3.2
9.3 PanmonansHOE BOJONOIB30BaHUE U 5 4 OIlK-6.2 |JI1.2J11.3 JI1.4
BojionoTpedienue /Cp/ IK-3.1 | JI1.5J12.1 J12.2
31 52 33 B4
35 36
9.4 Kypcosoii mpoext /KIT/ 5 0 OIlK-6.1 J1.3J11.4 BBINOIHUTE KypCOBOA
OIIK-6.2 | JI1.5J12.3JI3.1 | mpOEKT B COOTBETCTBUH C
OIIK-6.3 | 21323354 TEMaTHKOH
3596
9.5 3aver /3auét/ 5 0 OIIK-6.1 ([JI1.1J11.2J11.3 Cnada 3agera
OIIK-6.2 |[JI1.4 JI1.5J12.1
OIIK-6.3 2.2
ITK-3.1 IK-
3.2

5. OHEHOYHBIE CPEJICTBA

5.1. OueHounble MaTepuaJbl 1Jfl TEKyHIEero KOHTPOJIA U HpOMe)ICyTO‘lHOﬁ aTTreCTallun

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

5.2. OueHouyHble MaTePHAJIBI /IS IMATHOCTHYECKOr0 TECTHPOBAHUS

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

6. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMennyemas iurepatypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Konny-Bo

JI1.1 |Bukynuna B. b. Mockaa: 1
MockoBckuit
roCyJapCTBEHHBIN
CTPOUTEIbHBIN
yausepcutet, ObC
ACB, 2010,

3JIEKTPOHHBII
pecypc

MOHHTOPHHT COCTOSIHUS BOAHBIX 00beKTOB: MoHOTpadus

JI1.2 [Maxkcumenko FO.J1.,
Kynpsimosa I'. H.

Moscow: ACB, 2
2015, 3neKTpOHHBbIIH

pecypc

OxpaHa BOJHBIX PECypCOB




ABTODBIL, COCTaBUTEIH 3arnaBue W3zparensctBo, rox | Komuu-Bo
JI1.3 |Pemernsik O.C., I'mapoxuMust U OXpaHa BOAHBIX pecypcoB: yueOHoe mocodue  [Mocksa: FODY, 2
Huxanopos A.M. 2018, >1eKTpOHHBIIT
pecype
JI1.4 |Hukanopos A. M. OyH1aMeHTaNbHBIC U TPUKIIAIHBIC POOJIEMBbI THAPOXUMUHU U |PocToB-Ha-J{oHYy: 1
ruApodKoIoruu: YduebHoe nocodue W3pnaTenscTBo
OxHoro
(dhenepanbHOTO
yauBepcuterta, 2015,
3JIEKTPOHHBIN
pecype
JI1.5 |Tuxonora N.0O., DKOJIOTUUECKUIT MOHUTOPHHT BOJHBIX O0BEKTOB: YueOHOE Mocksa: OO0 1
Kpyuununa H. E. noco6ue "HayuHo-
W31aTENbCKUI LIEHTP
NHDPA-M", 2023,
JIEKTPOHHBIN
pecypce
6.1.2. lonosiHUTeIbHAS JIUTEPaTypa
ABTODBI, COCTaBUTETHN 3arnaBue UsnarenscTBo, rox | Koany-Bo
J12.1 |Cemenuenko B.II., DKOJIOrn4ecKoe KaueCTBO HOBEPXHOCTHBIX BoJ: MoHorpadust |MuHck: 1
Pazmynkwuii B. 1. Benopycckas Hayka,
2011, snexTpoHHBIH
pecype
JI2.2 |BapxatoBa JI. A., CanurtapHasi OXpaHa BOJHBIX 00BEKTOB: Y4eOHOE mocodue OpeHnoOypr: 1
Kapmenko U. JI., OpenOyprckas
Ilepmunosa JI. A, roCylapCTBEHHas
3enennna JI. B., boes MEIUIUHCKAS
B. M. akagemus, 2012,
3JIEKTPOHHBIN
pecype
J12.3 |Denopos C. B., Mertob! TPOTHO3UPOBAHUS KauecTBa BoJbI: yueOHoe mocodbue |Caukt-IlerepOypr: 1
Kynpsisues A. B. Jlans, 2019,
3JIEKTPOHHBIH
pecypc
6.1.3. MeTtoauueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3arnaBue WzparensctBo, ron | Konny-Bo
JI3.1 |IHophuuxosa E. A. Meronndeckre peKOMEHIAUH 110 TNIAHUPOBAHUIO, Cypryt: deduc, 12
OpraHU3alluy U BEJCHUI0 MOHUTOPUHIA TIOBEPXHOCTHBIX 2007
BOJJOTOKOB: THIPOXHUMHUUYECKHAE U MUKPOOHOIOTUIECKIE METOIBI
JI3.2 |HdoranoBckuii A. M., |COOpHHK 3aj1a4 10 ONPEICICHUI0 OCHOBHBIX XapaKTEPUCTHK Canxkr-IlerepOypr: 1
Opnos B. T BOJIHBIX 00BEKTOB CcyIu: Y4yeGHoe nmocobue Poccuiickuit
roCyJapCTBEHHbII
THAPOMETEOPOJIOTH
YECKHUI
yHuBepcurteT, 2011,
JJIEKTPOHHBIHN
pecypce
6.2. Ilepeyenb pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHHKANOHHOI ceTn "UHTepHeT"
31 |Tmapoxummueckuit uuctutyt http://www.ghi.aaanet.ru/
02 |®enepanbHOE roCyNapcTBEHHOE OIOKETHOE yupexaeHue Hayku Jlumuonorudeckuil uncturyt CO PAH
http://www.lin.irk.ru/new/index.php
23  |Hucturyt Bogusix npobiem Cesepa Kapenbckoro HayaHoro nentpa http://water.krc.karelia.ru/
D4  |MHcTHTYT BOAHBIX U dKonorudeckux npobiem JIBO PAH http://ivep.as.khb.ru/
35 |Hucturyt Boaubix npobnem PAH http://www.iwp.ru/




D6  |UHctutyT Gnonorum BHyTpeHHHX Bog PAH www.ibiw.ru/

6.3.1 Ilepeyens NPOrpaMMHOro obecneYeHns

6.3.1.1

IMaket mpukitaansix nporpamm Microsoft Office

6.3.1.2

OnepanuonHas cuctema Windows

6.3.2 IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

http://www.garant.ru MadopmarmonHso-tipaBoBoit moprai ['apant.py

6.3.2.2

http://www.consultant.ru/ Cnpasouto-npaBoBas cucrema Koncymnsrant Iltoc

6.3.2.3

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUIIJIMHBI (MOIY JIs1)

7.1

[MomenieHus A7 IPOBEICHHS JISKIIMOHHBIX 3aHATHI YKOMIUICKTOBaHBI HEOOXOAUMOM yueOHOI MeOEebI0 U TEXHUYSCKUMHU
cpencTBaMu 00yUYeHHUs, CIYKAIMMU JIJIsl TpeCTaBIeHUs yueOHoit nHpopmaiuu. JlabopaTopHbie paboTh IPOBOASTCS B
y4eOHO#t TabopaTopun, OCHAIICHHOH JTa00PaTOPHBIM 000PYIOBaHHEM, CHCTEMO! BOJIOCHA0KEHHUS M BOJTOOTBEICHHS,
[OPUTOYHO-BBITSDKHON BEHTHJISIHCH.




