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1. HEJIX OCBOEHUA JUCIUIIJINHBbI

1.1{Llenp ocBoeHus yueOHON qUCHUILIAHB « MIPOXUMUS»: 03HAKOMUTB CTYACHTOB C TCOPETHYCCKUMH OCHOBAMHU
TUAPOXUMMU; U3YUUTh XUMUYECKHH COCTaB MIPUPOIHBIX BOJ, (pakTOphl ero (OpMUPOBAHHUS, IPOLIECCHI
CaMOOYHILEHHUS BOJOEMOB; PACCMOTPETh OCHOBBI THAPOXUMUH aTMOC(HEPHBIX OCATKOB, PEK, 03€P U IOI3EMHBIX BOJ,
PETHOHANBHOHN TMAPOXUMHHU; 03HAKOMUTH CTYIEHTOB C OCHOBHBIMU METOAaMH THAPOXUMUYECKHUX UCCIIEJOBaHuU, C
CHUCTEMOW MOHUTOPUHIA IOBEPXHOCTHBIX BOJI.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII
Luxn (pazgen) OOIT: [51.0.04
2.1| TpeGoBaHus K NpeBAPUTEIbHOI NIOATOTOBKE 00y4aIOIerocs:

2.1.1|T'napobuomnorus

2.1.2|O06mas 1 aHaTMTHYECKAs XUMUS
2.1.3| Pusrka
2.1.4|Maremarunka

2.1.5|T'uppobuonorust

2.1.6]O0mas ¥ aHaTUTHYECKAs XUMUS

2.2 AucuMnJIMHbI M IPAKTHKH, 1151 KOTOPBHIX 0CBOEHUE JAHHOH TUCHUILINHBI (MOYJI5) HE00X0AMMO KaK
npealIecTByIoIIee:

2.2.1| buonHaukanus u GUOTECTUPOBAHKE

2.2.2|T'eoxumus

2.2.3|IIpou3BoACTBEHHAs MPAKTHKA, PO(ecCHOHATbHO-OPUEHTUPOBAHHAS IIPAKTUKA

2.2.4| Oxonoruueckoe HOpMUPOBAHUE

2.2.5| OxonmoruuecKuii MOHUTOPHUHT

2.2.6|PernonanpHasi 5KOJIOTHS

2.2.7|Menuopanus 1 peKyJIbTUBALUS 3eMEb

2.2.8| OuieHka BO3IEHCTBHS Ha OKPYIKAIOIIYIO Cpedy

2.2.9|TIpou3BoACTBEHHAs NPAKTHKA, NPO(ecCHOHATbHO-OpUEHTUPOBAHHAS IIPAKTUKA

2.2.10] Dxonorudeckoe HOPMUPOBAHUE

2.2.11|T'eoxumus

2.2.12| bruonHaukanus ¥ GHOTECTUPOBAHHE

3. KOMIETEHL[MY OBYYAIOILIETOCsl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUIIJIMHBI
(MOJLYJIST)

IIK-3.1: OcymecTBiisieT IKOJOTHYECKYI0 OLIEHKY COCTOSHUS TEPPUTOPHIA M BO3MOKHOCTH IPUMEHEHHs Ha HUX
NPUPOA0OXPAHHBIX T€XHOJIOT i

IIK-3.2: OuenuBaet BIANsIHUE X035IHCTBEHHOM JeATeIbHOCTH HA COCTOSIHME OKPY:KAaloLel cpeabl

OIIK-6.1: Onpenensiet npodsaemy; ¢gopMyaupyeT HeJib U 3aa4H; peliaeT NOCTaBJIeHHbIe 32124 P pPeaJu3alun
npodgeccHoHAIBLHOI 1eATeILHOCTH, B TOM YHCJIe HAYYHO-HCCIe10BATEIbCKOI

OIIK-6.2: Ucnoab3yeT nepeaoBoii HAYYHO-MPAKTUYECKH I OMBIT B MPOEKTHOH H HAYYHO-HCCJIeI0BATEIbCKOIl 1esiITeTbHOCTH B
00J1aCTH IKOJIOTHH, IPUPOIONOJIH30BAHUS U OXPAHBI PHPOABI

OIIK-6.3: AprymMeHTHpYET, NPEACTABJISET, PACIPOCTPAHAET U 3aIHIIAET Pe3yJIbTAThI CBOEH NpodeccCHOHATBLHOMT
AesITeJIbHOCTH, B TOM YHCJIe HAYYHO-HCCIIE0BATENHCKOM




B pe3yjabTaTre OCBOCHUA JUCHHUIIINHBI oﬁyqamumﬁcsn JOJIZKECH

3.1

3HaTh:

3.1.1

- TEOPETUYECKHE OCHOBBI THIPOXUMHH, MPOIIECCOB (POPMHUPOBAHUSI XUMHUYECKOTO COCTABA U CAMOOYHUIIICHHUS TIPUPOTHBIX
BOJ Tuapochepsl;

3.1.2

- 0COOCHHOCTH PErHOHANBHON THIPOXUMUH, B TOM YHCJIE aHTPOIIOTeHHBIE ()aKTOPEI B GOPMHPOBAHHN XHMHIECKOTO
€OCTaBa IIPUPOIHBIX BOI;

3.13

- PETHOHANIBHBIE THAPOJIOTHYECKUE U THIPOXHUMHUUECKHE 0COOCHHOCTH BOJHBIX PECYPCOB,;

3.14

- OCHOBHBIE METOJIBI OIICHKH YKOJOTUIECKOTO COCTOSHHUS BOMHBIX OOBEKTOB THAPOCHEPHI 10 MOKA3ATEIIM XHMHYECKOTO
COCTaBa;

3.1.5| - ocHOBHBIEC HANIPABIECHUS PAIIIOHATIHHOTO BOIOTIOIE30BAHMSI.
3.2| Ymetn:
3.2.1]- ocyIIeCTBIATh pabOTHI MO TUIAHKPOBAHUIO, OPraHU3AIMHY, BEICHHIO MOHUTOPHUHTA BOJHBIX 00BEKTOB;
3.2.2]- uMeeT HaBBIKK MIPAKTHYECKON PabOTHI HA CEPHITHON anmaparype, IPUMEHICMOI B aHAIMTHYECKUX (DU3HKO-

XUMHUUYCCKHUX UCCICAOBAHUAX BOAHBIX 00BEKTOB I‘I/IIIpOC(I)epLI;

3.2.3| - ocymecTBIsATh 00pabOTKY JaHHBIX HATYPHBIX H JIAOOPATOPHBIX UCCIIEIOBAHUIA;
3.2.4| - pa3pabaTbIBaTh MEPOIPHUSITHUS [10 BOCCTAHOBICHUIO U OXPAHE BOJHBIX PECYPCOB C YIETOM PETHMOHANBHBIX OCOOCHHOCTEH
3.2.5| - paccunTHIBaTh KOMIUIEKCHBIE HHIEKCHI KauecTBa MIPUPOJHBIX BOJ 110 ITOKa3aTeIsIM XUMUYECKOTO COCTaBa;
3.2.6| - mpUMEHATh MaTeMaTHYECKUE METOBI VISl OLICHKH COCTOSHUS BOAHBIX YKOCHUCTEM.
3.3| Biagers:
3.3.1| - HaBBIKaMU O0TOOpPa IIPOO BOJBI U AOHHBIX OTJIONKEHHUH U3 BOIHBIX OOBEKTOB U PacIpeIeNIUTeNbHOI ceTy;
3.3.2|- MeTomaMM XUMHYECKOTO aHaJM3a, UCIIOJB3yEeMBIMU B CHCTEME MOHUTOPHHTA PUPOIHBIX BOI THAPOChHEpH;
3.3.3]- HaBBIKaMU pacueTa KOMIIIEKCHBIX ITOKa3aTeJel COCTOSHUS BOJAHBIX 9KOCUCTEM.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MOAYJIST)
Kon HaumeHoBaHue pa3iesioB M TeM Cemectp /| Yaco | Komneren- | Jluteparypa IIpumeyanue
3aHATHA /BUJL 3aHSATUS/ Kypc IHMH
Pazgen 1. 'magpoxumus Kak HayKa
1.1 Beenenue B runpoxumuro. /JIex/ 5 1 TIK-3.1 IIK- |JI1.2 JI1.3 JI1.4
32 JI1.5J12.1
21323354
2596
12 OTt60p 1po6 npupoaHbIX Boa. /J1ab/ 5 2 OIIK-6.1 | JI1.3 JI1.5J13.1
IK-3.1 IIK-
3.2
Paznen 2. TeopeTnueckue 0CHOBBI
THIPOXHUMUH.
2.1 OO61ast XapakTepUCTUKA 5 2 IK-3.1 TIK- |J11.2 JI11.3 J11.4
KOHTHHEHTAJIbHBIX BOJ I'UApPOChEphL. 32 JI1.512.1
/J1ex/
22 OnpepeneHne KOHIICHTPAIH 5 6 TIK-3.1 K- JI3.1
pactBopeHHoro kuciaopona u BIIKS. 3.2
23 ITnanupoBanue ¥ OpraHu3aus 5 12 OIIK-6.1 [JI1.2 JI1.3 JI1.4
THIPOXUMHUYECKOIO MOHUTOPUHTA IK-3.1 TIK- JI1.5712.1
BOJIHBIX 00BEeKTOB. /Cp/ 32 215233 54
2596
Paznen 3. ®akropsl popMupoBaHuUs
XMMHYeCKOI'0 COCTABA NPHUPOIHBIX BOJ
ruapocdepsbl.
3.1 ®DakTopbl (HOPMUPOBAHUS XUMUUECKOTO 5 2 IK-3.1 IIK- (JI1.2 JI1.3 JI1 .4
cocraBa MPUPOAHBIX BOJ IHIpochepsl. 32 JIT.5J12.1 J12.2
/J1ex/
32 OpraHosienTH4ecKiue cBONCTBA BOJIBI. 5 6 OIIK-6.1 J12.2J13.1
/J1ab/ IK-3.1 IIK-
3.2




33 AnTponorenHsle GakTopsl GOPMUPOBAHUS 12 OIIK-6.2 J1.2J11.3
TUAPOXUMHUIECKOTO PEIKMIMA BOTHBIX TIK-3.1 IIK- | JI1.5J12.1 J12.2
oobekToB. /Cp/ 32 01323354

2596
Paznen 4. Xumnuecknii cocras
TIPHPOIAHBIX BOJ rHApPochephl.

4.1 XuUMHUYECKHH cOCTaB BOABI PEK, 03€p, U 2 NK-3.1 K- | JI1.3J11.4
MOJI3EMHBIX BOJI, aTMOC(HEPHBIX OCAIKOB. 32 JI1.5J12.1
/Jlex/

42 CouteBoii cocTaB MPUPOIHBIX BOJ 8 OIIK-6.1 JI3.1
ruapoctepst. /J1a6/ MK-3.1 IIK-

3.2
43 MaremaTndeckast 00paboTKa pe3ysIbTaToB 18 OIIK-6.3 | JI1.3 JI1.5J12.1
THIPOXUMHUECKUX HaOmoaenuit /Cp/ TIK-3.1 TIK- J12.3J13.2
32 21323354
2596
Pa3nen 5. PernonajibHasi rHAPOXHMHS.

5.1 OcobeHHOCTH (hOPMUPOBAHUS 2 OI1K-6.2 JI1.1J11.3
THAPOXUMHUUYECKOTO PEeXUMa BOIHBIX TIK-3.1 IIK- | JI1.4J12.1J13.1
00bekToB XMAO. /Jlex/ 3.2

52 OnpeesieHne KOHIICHTPAIUH 00IIero 6 OIIK-6.1 JI3.1
Kenesa B Boze. /J1ab/ TIK-3.1 TIK-

3.2

53 Oco0EHHOCTH XMMHUYECKOTO COCTaBa 12 OIIK-6.2 JI.1J12.1
MMOBEPXHOCTHBIX U MMOJI3EMHBIX BOJ [K-3.1TIK- | 9132 33 54
3anannoii Cubupu. /Cp/ 3.2 325 26
Paznen 6. Merononoruieckne 0CHOBBI
MOHHTOPHHIA BOJHBIX 00BHEKTOB.

6.1 3amauu, MPUHIHIIEI, CYOBEKTHI, 2 TIK-3.1 TIK- | JI1.1 JI1.3 JI1.4
[IPOrpaMMbl MOHUTOPUHTA BOJHBIX 32 JI1.5712.1
00beKTOB ruapocdepnl. /JIex/

6.2 OpraHu3aiusi MOHUTOPHUHTA BOJAHBIX 12 OIlK-6.2 | JI1.1 JI1.4J12.1
00BEKTOB rUIPOCHEPBI B TPAHUIIAX TK-3.1 [IK- | 31 9233 54
JIMLEH3UOHHBIX YYaCTKOB HE(hTEra30BbIX 32 D25 D6
Mectopoxaenuit XMAQO. /Cp/

Pa3nen 7. XapakrepucTuKka MeTO10B
THIPOXUMUYECKOT0 aHATU3A.

7.1 CoBpeMeHHbIE METO/IbI THIPOXUMUUECKOIO 1 OIIK-6.2 |JI1.1J11.3JI1.4

aHAIIN3a B CHCTEMe MOHHTOpHHTA /JIek/ TIK-3.1 IIK- JI1.5712.1
3.2

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

MPUPOAHBIX Bozax. /J1a6/ TIK-3.1 IIK-
3.2
7.3 Maremaruueckast 00paboTKa pe3yIbTaToB 6 OIIK-6.3 | JI1.3 JI1.5J12.1
rUApoXuMHdecKux Habmoenuii /Cp/ I1K-3.1 IIK- J2.3J13.2
32 21323354
2596
Pa3znen 8. Onenka kayecTBa NPUPOAHBIX
BOJ rujipocgepsbl.

8.1 HopmupoBanne XuMH4IeCKiX BELIECTB B 2 OIlK-6.2 [JI1.1J11.2J11.3
BOJHBIX 00BbekTax. Cucrema OleHKH TIK-3.1 IIK- | JI1.4 JI1.5J12.1
KayecTBa BOABI BOAHBIX 00BEKTOB /JIek/ 3.2 J2.2

8.2 OnpezesneHne KOHICHTPAUK 9 OIIK-6.1 JI3.1
OpPraHUYECKUX BEILECTB B BOJAX I1K-3.1 IIK-
ruapocdepst /J1ab/ 3.2




83 MeToap1 HHTETPAIbHOM OIIEHKH Ka4eCTBa, 4 OIIK-6.3 |JI1.1 J11.2 JI1.3
Box. /Cp/ TIK-3.1 TIK- | JI1.4 JI1.5J12.1
32 J12.2 J12.3]13.2
21022023 D4
25026
Pasznen 9. Paznen 9. PamuonanbHoe
BO/IOTIOJIb30BAaHNE U YIIPABJIEHHE
KA4Y€CTBOM BOJIbI.
9.1 Meponpusarus o CHIKEHHIO 2 [K-3.1 TIK- | J11.2 J11.3 JI1.4
AQHTPOIIOT€HHOI'0 BO3/ICHCTBUS Ha BOIHbIC 32 JI1.5J12.1 J12.2
00BeKTHI /JIek/
9.2 Pacuer Unnekca 3arpsa3HeHus BOOHOTO 3 OIIK-6.3 JI3.2
00beKTa [0 pe3yNbTaTaM 1a0b0paTOPHbIX ITK-3.1 K-
pabor. /J1ab/ 32
93 PanuonansHOe BOIOIIONIB30BAaHUAE U 4 OIIK-6.2 |JI1.2J11.3J11.4
Bonornotpednenue /Cp/ MK-3.1 JI1.5712.1 J12.2
D152 53 24
D556
9.4 Kypcogoii mpoext /KIT/ 0 OIIK-6.1 J1.3J11.4 BeInonHuTh KypcoBoii
OIIK-6.2 | JI1.5J12.3JI3.1 | mpoeKT B COOTBETCTBUU C
OIIK-6.3 D192 23 24 TEMaTUKOI
2556
9.5 3auer /3auét/ 0 OIIK-6.1 |J1.1J11.2J11.3 Crauya 3auera
OIIK-6.2 | JI1.4 JI1.5J12.1
OIIK-6.3 J2.2
I1K-3.1 TIK-
3.2

5. OHEHOYHBIE CPEJACTBA

5.1. OueHo4uHble MaTepUaIbI AJs TEKYLIEro KOHTPOJsS U MPOME:KYTOUHOH aTTecTalluu

HpeL[CTaBJ'IeHI)I OTACJIbHBIM JTOKYMCEHTOM

5.2. OueHo4HbIe MAaTEPHUAIBI JJIsl TUATHOCTHYECKOT0 TECTUPOBAHUS

HpeI[CTaBJ'IeHBI OTACIIBHBIM TOKYMCHTOM

6. YYHEBHO-METOANYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE TJUCHOUILJIMHBI (MOAY JIS)

6.1. Pexomengyemast ureparypa

6.1.1. OcHoBHas JlUTEpaTYpa

ABTOpLI, COCTaBUTCIIN

3arnaBue

W3narenscTBO, IO

Komna-Bo

J1.1

Bukynuna B. b.

MOHHTOPHHT COCTOSIHHS BOJIHBIX 00BbEKTOB: MoHOTpadus

Mocksa:
MockoBckuii
rOCyIapCTBEHHBIN
CTPOUTENBHBIN
yauBepcuret, ObC
ACB, 2010,
JIIEKTPOHHBIN

pecypc

1

J1.2

Makcumenko 10.J1.,
Kynpsimosa I'.H.

OxpaHa BOJIHBIX PECYPCOB

Moscow: ACB,
2015, 3neKTpOHHBII

pecypc




ABTOpEI, COCTaBUTEH 3arnaBue UsnarensctBo, ron | Komny-Bo
JI1.3 [Pemetnsik O.C., I'uapoxumus u oxpaHa BOJHBIX PeCypcoB: yueOHoe nmocodue Mockasa: IODY, 2
Huxanopos A.M. 2018, 21eKTPOHHBIH
pecypce
JI1.4 |Huxanopos A. M. ®dyHpaMeHTaNbHBIC U IPUKIIAJAHBIC TIPOOJIEMBI TUAPOXUMUHU 1 | PocToB-Ha-/loHy: 1
THIIPO3KOJIOTHH: Y4yeOHOe mocodue W3znarenbcTBO
IO>xHOTO
(benepaibHOTO
yHuBepcutera, 2015,
JJIEKTPOHHBIA
pecypc
JI1.5 | Tuxonosa 1.0O., DKOJIOTHYECKUH MOHUTOPHHT BOAHBIX O0OBEKTOB: YueOHOE Mockaa: 1
Kpyuununa H. E. nocobue 000
"Hayuno-
U3JaTeNbCKUN
uentp MHOPA-M",
2023,
3NEKTPOHHBII
pecype
6.1.2. lonoHuTeIbHAS JINTEPATypa
ABTOpBI, COCTABHTEIN 3arsaBue WznarensctBo, ron | Kommu-Bo
JI2.1 |Cemenuenko B. I1., DKOJIOTMYECKOE Ka4eCTBO MOBEPXHOCTHBIX BoA: MoHorpagust | MuHck: 1
Paznyuknit B. H. benopycckas
HayKa, 2011,
3JIEKTPOHHBII
pecype
JI2.2 |Bapxarosa JI. A, CannTapHas 0XpaHa BOJZHBIX 00BEKTOB: Y4eOHOe mocodue Openoypr: 1
Kapnenko U. J1., OpeHOyprckas
Ilepmunosa JI. A, roCyJapCTBEHHAst
3enennna JI. B., boeB MEIULHCKAS
B. M. akagemus, 2012,
JJIEKTPOHHBIA
pecype
J2.3 |®enopos C. B, MeTo/bI TPOrHO3UPOBAHUS KauecTBa BOJBI: yueOHoe mocodbne |Cankr-IlerepOypr: 1
Kynpssues A. B. Jlans, 2019,
AIEKTPOHHBII
pecypc
6.1.3. MeToauuyeckue pa3padoTKu
ABTOpBI, COCTaBHTEIN 3arsaBue WznarensctBo, ron | Kommu-Bo
JI3.1 |Iopnuxosa E. A. Mertonnveckne peKOMEHIaUH 10 TNIAHUPOBaHUIO, Cypryt: Heduc, 12
OpraHu3aly U BEJCHUIO MOHUTOPUHTA IIOBEPXHOCTHBIX 2007
BOJIOTOKOB: THIPOXUMUYECKHE 1 MUKPOOHOJIOTHUECKIE METO/IbI
JI3.2 | doranoBckuit A. M., |COOpHHUK 3a/1a4 10 ONPEICIICHUIO OCHOBHBIX Xapakrepuctuk | Cankr-IlerepOypr: 1
Opnos B. T. BOJIHBIX O0OBEKTOB CyIIn: Y4yeOHOe mocodue Poccuiickuii
rOCYJapCTBEHHBIN
TUAPOMETEOPOIIOrH
YECKHUI
yHuBepcurer, 2011,
3NEKTPOHHBII
pecypc
6.2. Ilepeuens pecypcoB nH(pOPMANHOHHO-TeIEKOMMYHHKAIIMOHHOM ceTH ""UnTepHer"
31 |I'mapoxumudeckuii HHCTUTYT http:/www.ghi.aaanet.ru/
D2 | denepanbHOE TOCYAapCTBEHHOE OIOKETHOE yupexaeHie Hayku Jlumuaonorudeckuit uactutyt CO PAH
http://www lin.irk.ru/new/index.php
93  |HWHctutyT Boanbix npobiiem Cesepa Kapenbckoro HayuHoro nenrtpa http://water.kre.karelia.ru/
D4  |MHCTUTYT BOAHBIX M SKonoruueckux mpodiem JIBO PAH http://ivep.as.khb.ru/
25 |HUuctutyT BogHbIX pobiiem PAH http:/www.iwp.ru/




26 II/IHCTHTyT ouonorun BHyTpeHHUX Box PAH www.ibiw.ru/

6.3.1 IlepeyeHb NporpaMMHOro odecrneyeHust

6.3.1.1

[MakeT npuknaaHeix mporpamm Microsoft Office

6.3.1.2

OnepanuonHas cuctema Windows

6.3.2 IlepeyeHb MHGOPMALHOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

http://www.garant.ru UadopmannoHHo-mipaBoBoii moptai ['apaHT.py

6.3.2.2

http://www.consultant.ru/ CrpaBouno-npasoBast cucrema Koncynsrant Ilmoc

6.3.23

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCHHUIIJIMHBI (MOAYJISA)

7.1

TTomereHust I MPOBEICHUS JICKIIMOHHBIX 3aHATHIH YKOMIUIEKTOBAHBI HEOOXOIMMOM yueOHOW MeOeNbo U
TEXHUYECKUMH CPEJICTBaMU 00yUeHHs, CITYKAIUMHU JJIs IPEJICTaBIeHUs1 y4eOHOl nHpopmanuu. JlaboparopHble paboThI
MIPOBOJATCA B Y4eOHOI 1abopaTopuu, OCHAIIEHHOH J1a00paTopHBIM 000pyI0BaHHEM, CHCTEMOI BOJAOCHA0KEHHS U
BOIOOOTBCIACHUA, HpHTO‘{HO-BBITSDKHOﬁ BCHTHHHHHeﬁ.




