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1. HEJIb OCBOEHUSA JUCHUIIJIMHBI

JucuuruinHa «XUMHS OKpYXAroIleld cpelnpl» BXOOUT B TporpamMmy OakajgaBpuaTa
«YmpaBiieHHe TOPUPOAHBIMH  pecypcamu» 1o HampaBieHuto 05.03.06 «Dkonorus u
MIPUPOJIONIONL30BaHUEY» U M3yuaeTcs B 7 cemectpe 4 kypca. Jucuumnny peanusyer Bedephe-
3a04YHOE OTAEJIEHUE SKOJIOIMUecKOoro QaxyiapreTa. JucuuniuHa cocTouT u3 7 paszenos u 12 tem
U HampapjieHa Ha U3YyYEHHE OMACHBIX M BPEIHBIX XMMHUYECKHX BEUIECTB (YPOBHU COAEpIKaHMUS,
3aKOHOMEPHOCTH PACHpOCTPaHEHHUs, TpaHCHOPMAIMOHHBIE W MHIPAIMOHHBIE IIPOLIECCHI),
METOJHMK ONPEICTICHHUS COJICPKAHUI XMMUYECKUX BEIIECTB B 00BEKTaX OKPYIKAIOIICH CPE/IbI.

Lenbt0 OCBOEHUS MUCHUIUIMHBI SIBJISIETCS MOJATOTOBKA CIICIUAIUCTOB B OOJIACTH OXpaHbBI
OKpY>Karolllel cpeibl OT BPEIHOTO BO3AEUCTBUS XUMUUECKUX BEILIECTB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITIJIMHBI

OcBoeHMe AMCHUIIIMHBI « XUMUSL OKPY’KAIOUIEH Cpefbl» HallpaBIeHO Ha (popMHpOBaHHE y
oOyuarouuxcs ciaeIyomX KOMIETeHIINHN (4acTh KOMIETeHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuu, Gopmupyemvix y 00yuarowuxcs npu 0c80eHuu
OUCYUNTUHDBL (Pe3YTbMAaAMbl 0C80EHUSL OUCYUNTIUHDBL)

MHZ[HKaTOp])I JOCTHXKCHHUHA KOMIIECTCHIIUHN

Mudgp KoMnereHnuus N
(B paMKax JaHHOM JUCIMILUINHBI)

OIIK-1.1 3HaTh 6a30BbIE OCHOBBI (DYHIaMEHTAIBHBIX Pa3/IelioB
HayK 0 3emJie, ECTECTBEeHHOHAYYHOT0 ¥ MaTeMaTH4YECKOTO IMKIOB
Crioco0eH pUMEHSTh 0a30BbIC  |TIPH PEIICHUH 3a/1a4 B 00JIACTHA SKOJIOTHH U MPUPOIOTIOIb30BAHNS,

3HaHUs (QYHIaMEHTAIBHBIX OIIK-1.2 YMeTb npuMeHsTh 6a30Bble 3HAHHUS (YHAAMEHTAIBHBIX
pasnesoB HaykK o 3emie, paslernoB HayK o 3emiie, eCTECTBEHHOHAYYHOTO U
OIIK-1 €CTECTBEHHO-HAYYHOTO U MaTEeMaTU4eCKOTro LIMKIIOB MTPU PEIICHUH 3324 B 00JIacTH
MaTeMaTHYeCKOT0 IIUKIIOB IPH  [3KOJIOTUH M PUPOAOTIONb30BAHHUS;
pellieHr  3aa4 B 00J1acTh OIIK-1.3 Bnagets 6a30BbIMU 3HaHUSIMU (DyHIAMEHTAIBHBIX

9KOJIOTHH U TIPUPOJIONONB30BAHUS |pa3/ieioB HAyK O 3eMile, ECTECTBEHHOHAYYHOTO U
MaTeMaTH4ECKOTO LIMKIJIOB IIPH PEILICHUH 3a4a4 B 001aCTH
9KOJIOTMU U IPUPOJIONONIB30BAHMS;

OIIK-3.1 3uaTs 6a30BbIE METOIBI DKOJIOTMUYECKUX UCCIIEI0BAHMIT
JUIsl pelieHuns mpoecCHOHANbHBIX 33713y,
OIIK-3.2 YMeTh NpUMEHSTh METOBI SKOJIOTHIECKUX

CrniocoOeH npuMeHsITh 0a30BbIe
METOBI KOJIOTHIECKIX

OIIK-3 HCCIEIOBAHUH I peLIeHUs . .
o HCCIIE0BAaHUH B MPOQECCHOHATIBHOHN NeSTeNbHOCTH;
3a1a4 mpogecCHOHaIbHON
OIIK-3.3 BnaneTs HaBBIKAMU IIPUMEHEHUS METOJIOB
JesSTeIbHOCTH

OKOJIOTHYCCKHUX HC CHCHOBaHI/Iﬁ;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuumnnuna «XuMHsT OKpY’KaloIlel Cpelbl» OTHOCUTCS K 00si3aTellbHOM dacTu Onoka 1
«ducrumnnunel (Moaynn)» 00pa3oBaTeIbHON MPOrPaMMBbI BBICIIIET0 00pa30BaHUS.

B pamkax o0pa3oBaTelbHON MpOTrpamMMbl BBICIIETO O0pa3oBaHUS OOyYaIOIIMECS TaKXKe
OCBAWBAIOT Jpyrue TUCHUIUIMHBI W/MIW  TPAKTUKH, CIOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS AUCIUILTHHBI « XUMUS OKPYKAIOIIEH CPEIbI».

Tabnuya 3.1. Ilepeuenv xomnonenmose OIl BO, cnocobcmgyiowux 00CmMudiCeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDL

IIpenmecTBylomue IMocaenyronue
Mg HanveHonanme HHC?IHI:IHHHLI?,MOL: JIN uucuunnuill)lil/nlf:-:m JIN
P KOMIIeTeHUH . Yo, . Y,
MPAKTHKH MPAKTHKH
OIIK-1 CriocobeH IpuMeHSTh [IponsBoacTBEHHAS TPAKTHKA; [MpenaumnoMHas MpaKTHUKA;




IpexmecTByomUE Mocaenyromue
HIndp Haumenosanne nncﬁninnﬂblyMol;lynn, uncunnﬂnl:[}lillnlﬁmynn,
KOMIeTeHIHI % %
MPAKTHKH MPAKTHKH
0a30BbIC 3HAHUS T'eorpadus; I'moGanbHBIC M pETHOHATBHEIC
(hyHIaMEHTaTBHBIX T'eonorus; M3MCHCHHSI KITIMATa;
pa3zesnoB HayK o 3emiie, MaremaTuka;
€CTECTBEHHO-HAYYHOTO U ®dusuka;
MAaTeMaTU4YeCKOro LUKIIOB OCHOBBI OHOXUMUH;
MIpU peUIeHUH 3a/1a4 B JlanmmadroBeneHue;
00JTaCTH 3KOJIOTUH U T'eoskornorus;
TPUPOIONIOJIE30BAHUS Mertoabl MaTeMaTUYECKOU
CTaTHCTHKH;
T'UC B skonoruu u
MPUPOAOIOJIE30BAHUY;
DKOJIOTUYECKAs! TEOXUMHUS,
MeToabl KOHTPOJISI COCTOSTHHS
OKpYIKarollei cpebl;
XUMUYECKUEe OCHOBBI TPUPOTHBIX U
TEXHOTEHHBIX MPOIIECCOB;
VYueOnas npaktuka "I[IpupoaHsie
KOCHCTEMBI'";
Crnioco0eH pUMeHSITh VYueOHas npaktuka "TexHOreHHbIE
0a30BbIe METOIbI KOCHCTEMBI'";
[IpenaunioMHas mpakTHKa;
9KOJIOTHYECKUX MeTo/1bI KOHTPOJISI COCTOSIHUS N
OIIK-3 DKOJIOTMUYECKUH MOHUTOPHHT;

WCCIIEI0BAaHUM ISl pELUCHUSI
3a1a4 mpoeCCUOHATBHOMN
JIeATEeTIbHOCTH

OKPYJKaIOLLEN cpeabl;
Okooruyuecky Oe3onacHoe
3eMJICTI0Ib30BaHHE;
IlouBoBeneHUE;

* - 3aMOJHSETCS B COOTBETCTBUH ¢ MaTpuriei komnereHuuit u CYII OII BO

** - 3NIEKTUBHbBIE JUCIUILINHBI /TIPAKTUKH




4. OFbEM JVCHUIJIMHBI U BU/Ibl YYEBHOM PABOTHI

OO0mast TpyA0eMKOCTh JUCIUTIINHBI « XUMHUS OKPYKAIOIICH CPEIbI» COCTABIISCT «2)» 3aUeTHBIC CIMHHUIIBI.
Tabnuya 4.1. Buowl yuebnou pabomvl no nepuooam 0cC80eHUs 00pA308amMeNbHOU NPOSPAMMbL 8blCUie20 00pa308anus Oisi OYHOU (DOpMbl
00Oyuenus.

Buj yyeOHoli padoTsl BCETO, ax.u. CEMec; pCbD)

Konmaxmmnas paboma, ax.u. 51 51
Jlexumu (JIK) 17 17
Jlaboparopubie pabots (JIP) 0 0
I[Ipaktuueckue/cemunapckue 3ausatus (C3) 34 34
Camocmosimenvhas paboma 06y4arowuxcs, ax.u. 21 21
Konmponw (3x3amen/3auem c oyenxou), ax.u. 0 0
O0uias TPy10eMKOCTh AUCIUILINHBI aK. 4. 72 72

3a4.ell. 2 2

OOm1ast TPyA0EMKOCTh AUCIUTUINHBI « XUMUS OKPYKAIOIIEH CPEeNlbD» COCTABISET «2) 3aUETHBIC SIMHHUIIBI.
Tabauya 4.2. Buowl yueonoii pabomul no nepuodam 0c80eHUst 00pa308amenbHOU NPOSPAMMbL 8blCULIC20 00PA308AHUS 0151 OYHO-3A0UHOU (PopMbl
00yueHusl.

Bupn yueOHoii padoThl BCETIO, ax.u. CeMec7T pCeD)

Konmaxmmnas paboma, ax.u. 34 34
Jlexumu (JIK) 17 17
Jla6oparopusie pa6otsl (JIP) 0 0
Ipakruueckue/cemunapckue 3ausatus (C3) 17 17
Camocmosimenvhas paboma 06y4arowuxcs, ax.u. 23 23
Konmponw (sx3amen/3auem ¢ oyeHkou), ax.u. 15 15
OO01mas TPyA0eMKOCTb TUCIMIITUHBI aK.4. 72 72

3a4.e/. 2 2




OO0mast TpyA0eMKOCTh JUCIUTIINHBI « XUMHUS OKPYKAIOIICH CPEIbI» COCTABIISCT «2)» 3aUeTHBIC CIMHHUIIBI.
Tabnuya 4.3. Buowl yuebHnou pabomsl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL 8bICULE20 00PA308aHUsL Ol 3A0YHOU Gopmbl

00Oyuenus.
Buj yyeoHoii pa6oTsl BCETIO, ax.u. CeMec7T p(en)
Konmaxmmnas paboma, ax.u. 12 12
Jlexumu (JIK) 4 4
Jlaboparopubie pabots (JIP) 0 0
[paktuueckue/cemuHapckue 3ansatus (C3) 8 8
Camocmosimenvhas paboma 06y4arowuxcs, ax.u. 56 56
Konmponw (3x3amen/3auem c oyenxou), ax.u. 4 4
O0uIasi TpPyI0EMKOCTh AUCIUILINHBI aK. 4. 72 72
3a4.ell. 2 2




5. COAEPKAHUE JUCIUIIJIMHBI

Tabnuya 5. 1. Cooepoicanue oucyuniunsl (MoOyis) no eudam y4eoHou pabomuol

Bun
Homep | HammenoBanue pa3nena .
Conep:xanue pasneiia (TeMbl) yueOHoOM
pa3iena JTHCIUTITHHBI "
padoThI
H pacTBOpOB KHCIIOT U i .
Paznmen 1 PR P P 11 Pacuét pH pacTBOpOB KUCIIOT U OCHOBaHUIA JIK, C3
OCHOBaHUH
2.1 KucnorHocTs BOJIEI JIK, C3
Pazgen 2 | KucnotHocTs BOAbI
2.2 MeTtozp! onpeesieHHst KUCIOTHOCTU BOJIBI JIK, C3
Pazgen 3 |1llenoyHoCTh BOMIBI 3.1 [I{enouHOCTH BOJBI JIK, C3
Vowb1 MeTaLI08 B Honpl MeTaJIoB B MPUPOAHBIX Bogax. [Iporecch
Pazgen 4 |nmpupoHBIX BOJIaX 3aKOH. 4.1 pHp P JIK, C3
KOMITJIEKCOOOpa30BaHUs
XuMHUUeCKas CBsI3b
OKUCTUTENBHO- 5.1 Peakiiu okvcIeHHsI-BOCCTAHOBIIEHUS B IPUPOJIE JIK, C3
Paznen 5 |BocctaHOBHUTENBHBIE 59 OKHCIHUTENEHO-BOCCTAaHOBHUTEIILHBIE CBOMCTBA 1IK. C3
CBOWCTBA MPUPOTHBIX BOJI ' MPUPOHBIX BOJ. MeTO Bl OIpeIeICHUs ’
Pasen 6 I'eTeporennbie mpolecchl B 6.1 ['eTeporeHHble XMMHYECKHE MPOIECCHI B IPUPOJIE JIK, C3
npupoje 6.2 Copbuust JIK, C3
Xumus aTMoCchepHI. 7.1 XuMus aTMOC(EpBI JIK, C3
AHaJUTHYECKUE METOJIBI B AHaJUTHYECKUE METOJIBI B XUMHH OKPY>KaIOIIeH
Pasznen 7 o 7.2 A Py 1 JIK, C3
XUMHHU OKPYIKaroIIei cpenbl
cpeJibl 7.3 [{ukb1 OMOTEHHBIX 3JIEMEHTOB JIK, C3

* - zanonusiercst Tonbko o OQUHOM dopme oOyuenus: JIK — aexyuu,; JIP — nabopamopusie pabomol, C3 —
NpakmuyecKue/CeMunapCKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHUIIJIMHbI

Tabnuya 6.1. Mamepuansho-mexnuieckoe obecneyerie OUCYUNTUHYL

Tun aynuropun

OcHaleHue ayauTopun

Cneunajan3upoBaHHOe
yueOHoe/s1adopaTopHoe
obopynosanue, I10O u
MaTepHaJIbl 1151 OCBOECHHSA
AUCHMILTHHBI
(mpu HeOOXOTUMOCTH)

JleknmonHas

AymaTopus Ui IPOBEACHUS 3aHITHN
JICKIIMOHHOT'O THIIA, OCHAIICHHAS
KOMILIEKTOM CIEIHaTH3UPOBAHHON MeOeH;
JIOCKOM (9KpaHOM) U TEXHUYECKUMU
CpeACTBaMU MYJIbTHMEINA IPE3CHTAIUH.

Cemunapckas

Aynuropus Ui IPOBENEHUS 3aHATUN
CEMHUHApPCKOI0 TUIIA, IPYIIIOBLIX U
VHAMBUAYAJIBHBIX KOHCYJIbTAl[UH, TEKYILErO
KOHTPOJISL U IPOMEXYTOYHOM aTTecTalyy,
OCHAIIEHHAs! KOMIUIEKTOM
CIeLUAIU3UPOBAHHON MeOenu U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
IIPE3ECHTALIMN.

Jlist
CaMOCTOSITEIILHOU
paloThI

AynuTopus Ui CaMOCTOSATENIbHOW paboThI
oOyyaromuxcs (MOXeT UCIOIb30BATHCS IS
NPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIIMii), OCHAIIIEHHAs! KOMILJIEKTOM
CreLMANIN3UPOBAHHON MeOenu u
KoMIbroTepami ¢ foctynoM B OMOC.

* - ayUTOPUS ISl CaMOCTOSITENNbHOI paboTs! oOy4atomuxcs ykasbBaercsi OBA3ATEJ/IBHO!




7. YHEBHO-METO/JUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE TUCIIUITJINHbI

Ocnoenas rumepamypa:

1. Xumus okpyxaromeit cpenst / O. B. Tonanosa, JI. A. [lumueBa. — 5-e uzn., crep. —
Cankr-IletepOypr : Jlans, 2022. — 160 c.

2. Oxpana okpyxarorieit cpensl : yaueoHoe mocodue / A. K. 'openkuna, W. B. Tumomyk,
E. C. Muxaitnoa. — Kemepogo : KemI['V, 2024. — 100 c.

3. MeTo/IeI SKOJIOTHYECKUX HcclieaoBannii: YaeoHoe mocooue / E. FO. Anekcannposa, JI.
B. MuisikoBa. — MypMaHCk : MypMaHCKUI apKTHYECKUI FOCYJaPCTBEHHBIN YHUBEPCUTET,
2021. — 109 c.
Jlonoanumenvnasn numepamypa:

1. DKxoornyeckrue OCHOBBI IPUPOIONOIL30BaHus : yueOHuk / A. A. CyxaueB. — MockBa
: KnoPyc, 2023. — 392 c.

2. DKOJIOTUYECKUH MOHUTOPUHT : y4eOHUK U NpakTukyM Juig By30B / K. I1. JlaTeimenxo.
— 3-e m3., mepepad. u gorm. — MockBa : M3garensctBo FOpaiit, 2025. — 458 c.
Pecypcvl unghopmayuonno-menexommynuxkayuonnot cemu « Mumepnemy»:

1. O9bC PYJIH u croponnue ObC, Kk KOTOPBIM CTYJEHTHl YHUBEPCUTETA UMEIOT JJOCTYTI
Ha OCHOBaHHWH 3aKJIFOYSHHBIX JJOTOBOPOB

- OnexTponHo-oubmuoTeunas cucrema PYJIH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- ObC «YHuBepcurerckas 6ubanoreka onnain» http://www.biblioclub.ru

- DBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynberanT cryaeHTay www.studentlibrary.ru

- ObC «3nanuym» https://znanium.ru/

2. ba3bl JaHHBIX U IOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckast 6a3a mannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU padbomvl 0OYHAOWUXCSL NPU
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii mo IUCUMUIINHE « XUMUS OKPYKAIOIIEH Cpeabl».

* - Bce y4eOHO-METOIMYECKUE MATePUAIIbI JJII CAMOCTOSATEILHON PaboThl 00yYarOIIMXCS
pPa3MENIarTCsl B COOTBETCTBUU C ACHCTBYIOIIUM MOPSIKOM Ha ctpaHulle auciuiuiinisl B TYUC!



PA3PABOTYHK:

KputuenkoB AHapeit

CepreeBuu
Jonxcnocmos, BYIT Hoonucw Damunus 1.0.
PYKOBOJIUTEJIb BYII:
Toncrocms BYIT Toonuce Paruus H.0.
PYKOBOJIUTEJIb OII BO:
Toncnocms, BYIT Toonucy Daruus H.0.



