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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

Llenbro u3y4eHuUs AUCUUILTNHBI SBISIETCS (HOPMHUPOBAHKE NPEICTABICHHI O 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKHX
nporieccoB B atmocdepe, ruapocdepe, murochepe; UCTOYHUKAX 3arpA3HEHHI OKPYKAIOIeH Cpe/ibl; aHAHN3 A TSIbHOCTH
YeII0BEYECKOro 00IecTBa Ha 1e()OpMaluil0  OMOTCOXUMHUYECKUX IIUKIIOB

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

|B1.B

2.1

TpeGoBanus K NpeABAPUTEIbHON NOAT0TOBKe 00yYal0IIerocs:

211

HeOpFaHI/I‘{eCKaﬂ XUMMUA

2.2 Hﬂcul/lﬂ.ﬂl/lﬂbl U MPAKTHKH, Uil KOTOPbIX OCBOCHHE JAHHOMN AUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KaK
npeamecTByouiee:

2.2.1| AHanu3 NpUPOHBIX BOJI

2.2.2|YucOHast IpaKTHKa, 03HAKOMUTEIIbHAS PAKTHKA

2.2.3|Ananurnueckas XMMHUs

(MOJYJIS)

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCITUIIJIMHBI

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1

3HaTh:

3.11 TCOPETHICCKUE OCHOBBI 9KOJIOTHYECKOM XUMHUH; TCOPUN BOSHUKHOBECHHUS XUMHUYCCKUX DJIEMCHTOB;

3.12

OCHOBHBIE (PU3NKO-XMMHUYECKHUE MPOLECCHI, TPOTEKAIOMINX B aTMocdepe, ruapocepe 1 MoyBe;

3.1.3

IpoLecchl TpaHCHOPMALUK U MUTPALUU IIpUMecei;

3.1.4|pu3HuKO-XUMHYECKHE aCTICKTHI TTI00ATBHBIX IKOJIOTHIECKUX MPOOIIeM;

3.15

BJIMSIHUE aHTPOIIOTEHHOM JIeSITeIbHOCTH Ha KpYrooOOpOTHI JIEMEHTOB B IPUPOJIE;

3.1.6

WCTOYHUKH, TIPOIECCHI TPAaHCHOPMALINH B CTOKA TOKCHYHBIX COCANHEHHIH.

3.2|YMmerTn:

3.2.1|pemats 3a1a4u Ha OTNpeeIeHHe XUMUIECKOTO COCTaBa PasIMYHbIX 000JI04eK 3eMJIH, Ha OTpeIeJICHUE COAEPKAHMS
nprUMecel, B TOM YUCIIE U PAJJMOAaKTHBHBIX HYKJIUJIOB, B Pa3JIMYHBIX Cpeax;

3.2.2

(hopMyIHpOBaTh 3aKIIIOYEHUS U BBIBOJIBI O POJIM YeJIOBEKa Ha (PH3MKO-XHUMHUYECKHUE MTPOIecchl B Teochepax 3emin

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOLY.JIsT)

Kon HanmenoBanue pa3nenos u Tem /Buj | Cemectp / | YacoB | Kommeren- | JIutepatypa IIpnmeyanue
|_3aHATHSA 3aHATHA/ Kvpc 1001
Pa3gen 1. BozunkHoBenue
XHMHYECKHX 3JIEMEHTOB
11 Beenenne B xypc "XuMus okpyKaromei 4 2 YK-8.1 IIK- [JI1.1 JI1.2J12.1
cpensbl”, 00IIHe BOMPOCHL. 3.1 J12.2J12.3
Bo3HUKHOBEHNE XUMHUUECKUX 3JIEMEHTOB JI2.4J13.1 J13.2
BO BceneHHoi, BOSHUKHOBEHHE D102 93
Conneunoi#t cucremsl  /JIex/
1.2 aJbTepPHATHBHBIC TEOPUH BOSHUKHOBCHHS 4 2 IMK-3.1  [JI1.1J11.2J12.1
Bcenennoit /Cp/ J2.2712.3
J12.4J713.1 J13.2
313233
Pazgen 2. Xumus autochepst
2.1 Jlutocdepa u 3emuas xopa. CtpoeHue 4 5 MK-3.1  [JI1.1 J11.2J12.1
nutocdepsl U ee cocTaB. MuHepassl 1 JI2.2J12.3
TOpHBIE TIOPOJIbl. BUBI BRIBETpUBAHUSL. J12.4J13.1 J13.2
ITousa, ee cocras. /JIex/ 21092 93




2.2 Pewmenue 3aga4 no xumuu aurocdepst /Ip/ IK-3.1 |JI1.1 JI1.2J12.1
J12.2712.3
J12.4713.1 JI3.2
313233
2.3 TYMYCOBBIC U TYMHHOBBIE KHCIOTBI /Cp/ MK-3.1 |JI1.1 J11.2712.1
J2.2J12.3
J12.4J13.1 JI3.2
213233
Pa3znen 3. Xumus atmocepsbl
31 Croucroe ctpoeHue artMochepsl 1 IK-3.1  |JI1.1JI1.2J12.1
XUMUYECKUI COCTaB ee CI0eB. XUMHYECKHE JI2.2J12.3
peakiuy, IpoTeKaroue B arMmocgepe. J12.4J13.1 JI3.2
3arpsizHeHue atMocdepsl /Jlex/ 219233
3.2 Pemenue 3aga4 Ha cocTaB aTMocdepsl; MK-3.1  |JI1.1J11.2J12.1
npaktudeckas padora /TIp/ JI2.2 J12.3
J12.4J13.1 JI3.2
313233
3.3 O30HOBBIH CJIOH, 3arps3HEHIE 030HOBOTO MK-3.1 |JI1.1 J11.2J12.1
ciost /Cp/ JI2.2J12.3
J12.4J13.1 JI3.2
213233
Pa3nen 4. Xumus ruapocdepsl
4.1 Ionstue ruapocdepsl. XMMUUECKUI COCTaB MK-3.1  |JI1.1J11.2J12.1
THIpOCchepsI JI2.2J12.3
T'uaponornueckuii muxi. Kinaccudukanus J12.4J13.1 JI3.2
MpupOIHBIX BoJ. [loka3arenu kadecTBa D152 D3
IPUPOJHBIX BOJ. 3arpsi3HEHHE ruapocheps
/JTex/
4.2 Pemienue 3agau nmo xumuu rugpocdepst /IIp/ MK-3.1  |JI1.1 J11.2J12.1
J12.2712.3
J12.4J13.1 JI3.2
313233
4.3 AHoMmanbHbIe cBoiicTBa Bobl.  /Cp/ T1K-3.1 JI1.1 J11.2712.1
J12.2712.3
J12.4J13.1 JI3.2
313233
Pasnea S. IIpupoaHbIe HUKJIBI K
r100a/1bHbIE YK0JI0rHYecKue NpodJaemMbl
51 Buoreoxummaeckne MUKITBL, GOHIBI, THITBL. TIK-3.1 JI1.1 J11.2J12.1
KpyroBopoTbel HEKOTOPBIX JIEMEHTOB B JI2.2J12.3
npupone. Jledhopmarus ra00abHBIX, JI2.4J13.1 JI3.2
PETHOHANIBHBIX U JIOKAJIBHBIX 019233

OMOTCOXMMHYECKUX IUKJIOB B pE€3YyJIbTATC
HpOVI3BO}1CTBeHHOI>'I JCATCIIbHOCTH
YECJIOBCYECKOI'O O6HIGCTBa.
BHOHGOpFaHI/I‘{eCKaH XUMUA METAJIJIOB

/JIex/




5.2 Pemienue 3a1a4 Ha KpyroBOPOT 3JIEMEHTOB B 6 IK-3.1 [JI1.1J11.2J12.1

NpUPOAHBIX nukiIax /IIp/ JI2.2J12.3
JI2.4713.1 JI3.2
313233

5.3 MOWCK M aHAJIU3 BHJICOPOJIMKOBB CETH 1 MK-3.1  |JI1.1 J11.2J12.1
UHETPHET 0 OMOr€OXUMHYECKOM J12.2J12.3
Kpyrosopore Betiects. /Cp/ J12.4713.1 J13.2

213233
Paznen 6. Honusupyrouiee urydeHue.

6.1 Honuszupyrouiee U3ny4eHue, ero 2 MK-3.1  |JI1.1 J11.2J12.1
WCTOYHUKH U BO3/ICHCTBIE Ha OOBEKTHI JI2.2J12.3
okpyxatomei cpenst  /Jlex/ J12.4J13.1 JI3.2

313233

6.2 Pemenue 3anay Ha nepuoz noaypacnazaa 2 MK-3.1  |J11.1J11.2J12.1
M30TOIIOB JIEMEHTOB, PaIHO0AKTUBHOCTD. J12.2 J12.3
Konrponbnas pabota /TIp/ J12.4J13.1 JI3.2

313233
6.3 HanboJIee U3BECTHBIC aBAPHH HA ATOMHBIX 2,7 TIK-3.1  |J1.1 J11.2J12.1
anektpocraniusx. /Cp/ JI2.2J12.3
J12.4J13.1 JI3.2
213233
Pazgen 7. 3enenast xumus

7.1 OCHOBBI 3€JIeHOM XuMuH. 12 IPUHIUIIOB 6 MK-3.1  |JI1.1J11.2J12.1
3€JIeHON XMMHUH. TIOHSITHE 3€JIEHBIX JI2.2J12.3
MIPOLIECCOB. 3€JIE€HbIE PACTBOPUTEIH J12.4J13.1 JI3.2
(MOHHBIE KHUIKOCTH, CBEPXKPUTHIECKHE 2233
(arouns). YeroitunBoe passurue /Jlex/

7.2 KosmmuecTBeHHBIE pacdyeThl aTOMHON 6 MK-3.1  |J11.1 J11.2J12.1
sa¢pdexruBnoctu. /TIp/ JI2.2J12.3

J12.4J13.1 JI3.2
39233
7.3 /KonP/ 4,3 MK-3.1  |J11.1 J11.2J12.1
J12.2712.3
J12.4J13.1 JI3.2
313233
7.4 Hrorosas koHTponbHas padoTa 3 MK-3.1 |JI11.1J11.2J12.1| xoHTponbHas padbora
/KouTtp.pab./ JI2.2J12.3
J12.4J13.1 JI3.2
52033
7.5 9K3aMeH /DK3aMeH/ 27 | YK-8.1 VK- [JI1.1 JI1.2J12.1
82VK-83 | JI2.2J12.3
VK-8.4 VK- |J12.4J13.1 JI3.2
8.5 TIK-3.1 52033
IK-3.2 TIK-
3.3

5. OHEHOYHBIE CPEJICTBA




5.1. OueHoyHbIe MaTepuaJbl 1Jfl TEKyIEero KOHTPOJIsA U l'lpOMe)l(yTO‘lHOﬁ aTrecTaluun

HpeHCTaBHeHH OTACIbHBIM JOKYMEHTOM

5.2. OneHovHbIE MaTepuajIbl 1 THATHOCTHYECKOT0 TECTUPOBAHUA

HpeﬂCTaBﬂeHLI OTACIbHBIM JOKYMEHTOM

. YYEBHO-METOJAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAY JIST)

6.1. Pexomennyemas aurepatypa

6.1.1. OcHoBHas auTEpaTypa

ABTOPBI, COCTaBUTENHN 3arnaBue HsnarenscTBo, rog | Komuu-Bo
JI1.1 |Xaxanuna T. H., XuMus oKpyxaromieit cpeabl: YueOHUK AT By30B Mockaa: FOpaiir, 1
Hukwuruna H. T, 2022, DnekTpoHHbII
Ileryxos U. H. pecypc
JI1.2 |Tomanosa O. B., XumHus OKpyKarolen cpebl Canxr-IlerepOypr: 1
ITumuesa JI. A. Jlans, 2021,
OneKTpOHHBIH
pecypce
6.1.2. lonosiHUTeIbHAS JIUTEPaTypa
ABTOPBI, COCTaBUTENIN 3arnaBue HznarensctBo, rog | Konud-Bo
JI2.1 |Tlokposckas E. H., Odusnueckast XuMus. Xumus aTMocdepsl: YueOHoe ocodue Mockaa: 1
bensuosa T. I MockoBckuii
rOCyJapCTBEHHBIN
CTPOUTENIBHBIN
yHUBepcuTeT, At [1n
Op Menna, ObC
ACB, 2015,
DNeKTPOHHBIN
pecypce
JI2.2 |Iwusu JI. H. Xumus Boasl. Bogonoaroroska: YuebHoe nmocodue Tomck: ToMmckui 1
MOJUTEXHUYECKUH
yauBepcuteT, 2014,
OnEeKTPOHHBIN
pecypc
JI2.3 |CrpenxoB A.K., OxpaHa OKpYXKaroIIeH CPebl U SKOJOTHs TUAPOCHEphI Moscow: ACB, 1
Tennsix C.1O. 2015, DnexTpoHHbIH
pecypc
JI12.4 |Tomanosa O. B., Xumust OKpysKarolei cpeibl Canxr-ITerepOypr: 1
ITumnuesa JI. A. Jlanb, 2017,
OnEeKTPOHHBIN
pecypc
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Konuu-Bo
JI3.1 |Hdenucos B. B., DKonorus U oxpaHa okpyxkartomeii cpezapl. Ilpakrukym: yuebnoe|Canxr-IlerepOypr: 1
Jpososo3osa T. 1., mocooue Jlans, 2019,
Xopymxwuii b. 1., OeKTPOHHBIN
[Tanamosa O. 0., pecypc
Kynakosa E. C.,
Manxuna C. A.,
AmunyiikuHa B. B.
JI3.2 |Kpaiiauk B. B. XuMUS OKpYy’KaloLeil cpebl: METOANYECKHE PEKOMEH AN Cypryt: 1
U 3a/1aHUS U1 CEMUHAPCKUX M IIPAKTUYECKUX 3aHATHI Wznarenbckuii HeHTp
CypI'V, 2020,
OeKTPOHHBIN
pecype

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"




D1  |Dmekrponnas 6Gubiamoreka mo xumuu hitp://www.chem.msu.su/rus/elibrary/

22  |Xumuueckue Hayka u obpasoBanue B Poccuu http://www.chem.msu.su/

23 |HAYUYHAZ DJIEKTPOHHASI BUBJIMOTEKA - eLIBRARY.RU https://elibrary.ru/defaultx.asp

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1|HaI<eT npukiaaHex nporpamm Microsoft Office

6.3.2 Ilepevyenb nHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|I/IHcp0pMau1/10HH0-npaBOBoﬁ noptan ["apanr.py, CripaBouHO-TIpaBoBas cucteMa «KOHCYIBTaHT TUTIOCY

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1|y4ebHas ayaquTOpHs JUIS IPOBEICHUS 3aHATUH JTEKIIUOHHOTO TUIIA, 3aHATHI CEMUHAPCKOI0 TUIIA, TPYIIIOBLIX U
HHMBUYaJIbHBIX KOHCYJIbTALUI, TEKYIIET0 KOHTPOJISI U IPOMEXKYTOUHON aTTeCTallii OCHAIllEHA: KOMIUIEKT
CIeLHUaNIU3UPOBaHHON yueOHOI Mebenu, MapKepHas (MeIoBast) 10CKa, KOMIUIEKT IEPEHOCHOTO MYJIbTUMEIUIHOrO
000pyIOBaHHUS - KOMIBIOTEP, IPOEKTOP, MPOSKIMOHHBIN SKpaH, KOMITBIOTEPHI C BO3MOKHOCTBIO BEIX0/1a B IHTepHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-0Pa30BaATENbHYIO CPENy




