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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

Llenbro u3y4eHuUs AUCUUILTNHBI SBISIETCS (HOPMHUPOBAHKE NPEICTABICHHI O 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKHX
nporieccoB B atmocdepe, ruapocdepe, murochepe; HCTOUHUKAX 3arpsA3HEHUI OKPYKAIOIIEH CPeJibl; aHAU3 eITeIbHOCTH
YeII0BEYECKOro 00IecTBa Ha 1e()OpMaluil0  OMOTCOXUMHUYECKUX IIUKIIOB

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Iuka (pasger) OOIT: [51.0.04

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOAT0OTOBKE 00y4alOLIerocs:

211

HeOpFaHI/I‘{eCKaﬂ XUMMUA

2.2

,HHCl.ll/Il'I.]'ll/IHbI U MPAKTHKH, Uil KOTOPbIX OCBOCHHE JAHHOMN AUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KaK
npeamecTByouiee:

221

AHann3 NpupoOIHBIX BOJ

222

VYuebHas IpaKTUKa, O3HAKOMUTEJIbHAA [IPAKTHKa

223

AHanuTHYecKas XUMUs

3. KOMIIETEHIIUH OBYYAIOLIEI'OCs, ®OPMHUPYEMBIE B PE3YJIbBTATE OCBOEHUSA JUCIUILIINHBI

(MOJYJIS)

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

3.1

3HaTh:

311

TCOPETHICCKUE OCHOBBI 9KOJIOTHYECKOM XUMHUH; TCOPUN BOSHUKHOBECHHUSA XUMUYCCKUX IJICMCHTOB,

3.12

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

3.1.3

IpoLecchl TpaHCHOPMALUK U MUTPALUU IIpUMecei;

3.14

(DUBUKO-XMMHUYECKUE ACTICKTHI III00ATBHBIX SKOJIOTHUECKHX TTPOOIIEM;

3.15

BIIMSTHHAE aHTPOIIOTEHHON IEATENFHOCTH Ha KPYTOOOOPOTHI SJIEMEHTOB B IIPUPOIE;

3.1.6

WCTOYHUKH, TIPOIECCHI TPAaHCHOPMALINH B CTOKA TOKCHYHBIX COCANHEHHIH.

3.2

YMmeTh:

3.2.1

pemaTh 3aa41 Ha ONIPEACICHNE XUMUYECKOTO COCTaBa Pa3IMIHbIX 000109€eK 33MJ’II/I, Ha ONpEACIICHUC COACPKAaHUA
HpHMCCCﬁ, B TOM YHUCJIC U PAaANOAKTUBHBIX HYKIIUIOB, B PA3JIMYHBIX Cpeaax;

3.2.2

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

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue paszesioB u TeM /Buj | Cemectp / | Yacos | Kommeren- | JIutepatypa IIpnmeyanue
| 3aHATHS 3aHaATHA/ Kvpc 1001
Pa3gen 1. BozuukHoBenune
XHMHYECKHX 3JIEMEHTOB
11 Brenenne B xypc "XuMus oxpyKaromei 4 2 OIIK-1.1 [JI1.1 JI1.2J12.1
cpensbl”, 00IIHe BOMPOCHL. OIIK-1.3 J12.2J12.3
Bo3HUKHOBEHNE XUMHUUECKUX 3JIEMEHTOB JI2.4J13.1 J13.2
BO BceneHHo#, BOSHUKHOBEHHE D102 93
Conneuno#t cucremsl  /JIex/
1.2 aTbTepHATHBHBIE TEOPUH BO3ZHUKHOBEHHSI 4 4 OIIK-1.1 [JI1.1 JI1.2J12.1
Bcenennoit /Cp/ OIIK-1.3 J2.2712.3
J12.4J713.1 J13.2
313233
Paznen 2. Xumus autocdepsl
21 Jlutocdepa u 3emuas xopa. CtpoeHue 4 5 OIK-1.1 [JI1.1JI1.2J12.1
nutocdepsl U ee cocTaB. MuHepasbl 1 OIIK-1.3 J2.2712.3
TOpHBIE TIOPOJTbl. BUIBI BRIBETpUBAHUSL. J12.4J13.1 J13.2
ITousa, ee cocras. /JIex/ 21092 93




2.2 Pemenue 3anay no xumuu autocdepsl /I1p/ 6 OIIK-1.1 |JI1.1JI1.2J12.1
OIIK-1.3 J12.2712.3
J12.4J13.1 J13.2
213233
2.3 TYMYCOBBIE U TYMHHOBBIE KHCIOTHI /Cp/ 6 OIK-1.1 |JI1.1 J11.2J12.1
OIIK-1.3 J2.2J12.3
J12.4J13.1 JI3.2
019233
Paznen 3. Xumus atmocdepsbl
31 Croucroe ctpoeHue atMochepsl 1 6 OIIK-1.1 |JI1.1JI1.2J12.1
XMMHYECKHUIT COCTaB ee CII0eB. XUMUUECKIe OIIK-1.3 J12.2712.3
peaxuuu, mpoTeKarouye B armocdepe. J12.4J13.1 JI3.2
3arpssHeHue armocdepst /JIex/ 213233
3.2 Pemenue 3aga4 Ha cocTaB aTMOC(EpSI; 6 OIIK-1.1 |JI1.1JI1.2J12.1
npaktuueckas padora /Ilp/ OIlK-1.3 JI2.2 J12.3
J12.4J13.1 JI3.2
213233
3.3 O30HOBBIH CIIOH, 3arps3HEHHE 030HOBOTO 4 OIlK-1.1 |JI1.1 J11.2J12.1
cnos /Cp/ OIIK-1.3 J2.2J12.3
J12.4J13.1 JI3.2
0139233
Paznen 4. Xumus ruapocdepsnl
4.1 IMoustue ruapocdepsl. XUMUUIECKUH cocTaB 7 OIIK-1.1 |JI1.1JI1.2J12.1
ruapocdeps OIlK-1.3 JI2.2J12.3
I'mpponoruyeckuii muxi. Knaccuduxarust J12.4J13.1 JI3.2
pupoAHbIX Bo. [loka3arenu kauecTBa 213253
MPUPOHBIX BOA. 3arpsi3HCHUE THIPOChEpHI
/JTex/
4.2 Perrenue 3aaa4 no xumuu ruapochepst /TIp/ 6 OIlK-1.1 |JI1.1 J11.2J12.1
OIIK-1.3 J12.2712.3
J12.4J13.1 JI3.2
213233
4.3 AnoMaibHbIe cBOicTBa Boabl. /Cp/ 10 OIlK-1.1 |JI1.1 J11.2J12.1
OIIK-1.3 J12.2712.3
J12.4J13.1 JI3.2
213233
Pazgea 5. Ilpupoanbie HUKIBI U
r7100a/1bHbIE IK0JI0THYecKUe MPodIeMbl
51 BroreoxuMuieckne HUKIbI, GOH/IBI, THUIIHL. 4 OIIK-1.1 |JI1.1 J11.2J12.1
KpyroBopoTsl HEKOTOPBIX 31EMEHTOB B OIIK-1.3 J12.2712.3
npupoje. Jlebopmanus riiobanbHbIX, JI2.4J13.1 JI3.2
PETrHOHANIBHBIX U JIOKAJIbHBIX 013233

OUOTr€OXMMHUYECKUX MKJIOB B PE3YJILTATE
NPOU3BOJICTBEHHOM JIEATEILHOCTH
YeJI0BEYECKOT0 0OLIECTBA.
BuoHeopraHnyeckas XUMHs METAILIOB
/JIex/




5.2 Pemenue 3aga4 Ha KpyroBOpOT 2J1€MEHTOB 6 OIIK-1.1 |JI1.1JI1.2J12.1

B NIpUpOHBIX 1uknax /I1p/ OIlK-1.3 JI2.2J12.3
JI2.4713.1 JI3.2
0152033

53 TIOMCK U aHaJIM3 BUICOPOIMKOBB CETH 6 OIIK-1.1 |JI1.1 JI1.2J12.1
UHETPHET 0 OMOT€OXUMHYIECKOM OIIK-1.3 J12.2J12.3
Kpyrosopore Betiects. /Cp/ J12.4J13.1 JI3.2

019233
Paznen 6. Honusupyrouiee urydeHue.

6.1 Honusupyroliee U3Iy4eHHeE, ero 2 OIIK-1.1 |JI1.1JI1.2J12.1
WCTOYHUKH U BO3/ICHCTBIE Ha OOBEKTHI OIIK-1.3 J12.2712.3
oKpyKaromeit cpenst  /Jlex/ JI2.4J13.1 JI3.2

0152033

6.2 Pemenue 3anay Ha nepuoz noaypacnazaa 2 OIIK-1.1 |JI1.1J11.2J12.1
M30TOIOB 3JIEMEHTOB, PaJHOAKTHBHOCTD. OIIK-1.3 J12.2712.3
Kontponbnas padota /TIp/ J12.4J713.1 J13.2

0152033
6.3 HanOoJiee U3BECTHBIE aBapUy HAa aTOMHBIX 6 OIIK-1.1 |JI1.1J11.2J12.1
snekTpocTaHiuax. /Cp/ OIIK-1.3 J12.2 J12.3
J12.4713.1 JI3.2
213233
Pasznen 7. 3esienast xumust

7.1 OCHOBBI 3€JIeHOM XuMuH. 12 IPUHIUIIOB 6 OIIK-1.1 |JI1.1J11.2J12.1
3€NICHOI XUMHH. TIOHATHE 3eJIeHBIX OIIK-1.3 J2.2J12.3
MIPOLIECCOB. 3€JIE€HbIE PACTBOPUTEIH J12.4J13.1 JI3.2
(MOHHBIE KHUIKOCTH, CBEPXKPUTHIECKHE 2233
(arouns). YeroitunBoe passurue /Jlex/

7.2 KommaecTBenHble pacueTsl aTOMHOM 6 OIIK-1.1 |[JI1.1JI1.2J12.1
sa¢pdexruBnoctu. /TIp/ OIlK-1.3 JI2.2J12.3

J12.4713.1 JI3.2
9233
7.3 Hrorosas xoHTposibHAs paboTa 8 OIIK-1.1 [JI1.1JI1.2J12.1] xoHTposbHas paboTa
/KonTp.pab./ OIIK-1.3 J12.2 J12.3
J12.4713.1 JI3.2
2233
7.4 JK3aMeH /DK3aMeH/ 36 OIlK-1.1 [JI1.1 JI1.2J12.1
OIIK-1.3 J2.2J12.3
J12.4J13.1 JI3.2
9233

S. OHEHOYHBIE CPEJICTBA

5.1. OueHouyHble MaTepHaJIbI 1JISl TEKYIIEr0 KOHTPOJIA M MPOMEKYTOYHOI aTTecTaluu

Hpe}lCTaBJ’ICHBI OTACJIbHBIM JOKYMEHTOM

5.2. OueHouynble MaTepHAJIbI ISl AUATHOCTUYECKOT0 TeCTHPOBAHUS

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM




6. YHEBHO-METO/MYECKOE 1 UH®OPMAIIMOHHOE OGECIHEYEHHME JUCIIUIIJIMHBI (MOY JIST)

6.1. Pexomennyemas 1urepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WznarenscTBo, rox | Konuu-Bo
J1.1 |Xaxanuna T. H., XuMust OKpyxatomell cpenpl: YueOHUK A7 By30B Mockaa: FOpaiir, 1
Huxuruna H. T, 2022, DnexTpoHHBIN
ITeryxos U. H. pecypc
JI1.2 |Tomanosa O. B, XuMHs OKpyKaroled cpeibl Canxr-IlerepOypr: 1
ITumuena JI. A. Jlanb, 2021,
OJeKTPOHHBIH
pecype
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.1 |TTokposckas E. H., dusnyeckas XxuMusi. Xumus atMocepsl: YueOHoe mocodue  [Mocksa: 1
bensuosa T. I MocxkoBckuit
rOCyJapCTBEHHBIN
CTPOUTENIBHBIN
yHUBepcuteT, At [1n
3p Menua, 95C
ACB, 2015,
OneKTpOHHBIH
pecypc
JI2.2  |MIusn JI. H. Xumust Bonsl. Bomomoaroroska: YuebHoe mocobue Tomck: Tomckmii 1
HOJUTEXHUYECKUH
yauBepcuTteT, 2014,
OneKTpOHHBIH
pecypc
J12.3  [CrpenxoB A.K., OxpaHa OKpY)KatoLIel Cpeibl U IKOJIOTHUS THAPOCHEPHI Moscow: ACB, 1
Temnsix C.1I0. 2015, DnexkTpoHHbII
pecype
JI2.4 |Tomanosa O. B., Xumus OKpyKarolei cpeibl Canxr-ITerepOypr: 1
ITumnuena JI. A. Jlanb, 2017,
OneKTPOHHBIN
pecypc
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOPBI, COCTAaBHTEIH 3arnaBue UznarenscTBo, rox | Kommd-Bo
JI3.1 |Henucos B. B., DKOJIOTHS M OXpaHa OKpykaromei cpensl. [Ipakruxym: Cankr-IleTepOypr: 1
Jpososo3osa T. 1., yuebHoe nocobue Jlans, 2019,
Xopynxuii b. 1., DNeKTPOHHBIN
Manamoga O. 1O., pecypce
Kynakosa E. C.,
Manxuna C. A.,
AmunyiikuHa B. B.
JI3.2  [Kpaiinuk B. B. Xumus oOKpyKaroleil cpeasl: Meroanueckue pekomernauuun  (Cypryr: 1
W 33aHUS U1 CEMHUHAPCKUX U MPAKTHUECKUX 3aHITUN W3narensckuit
nentp Cypl'Y, 2020,
OeKTPOHHBIH
pecype
6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TeJJeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"
D1  |Dnexrponnas 6ubanoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
32  |Xumnueckue Hayka u obpasoBanue B Poccun http://www.chem.msu.su/
33 |HAYYHAS DJIEKTPOHHA I BUBJIMOTEKA - eLIBRARY.RU https://elibrary.ru/defaultx.asp

6.3.1 Ilepeyenb MporpaMMHOro obecrevyeHust

6.3.1.1|ITaker npuknaasbix nporpamm Microsoft Office




6.3.2 Ilepevyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|I/IH(bopMauH0HHo-npaBOBoﬁ noptan ["apanr.py, CripaBouHO-TIpaBoBas cucteMa «KOHCYIBTaHT TUTIOC)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOY JIS)

7.1|yueOHas aynuTOpHs AJIs IPOBEACHUS 3aHATHIH JIEKIIMOHHOTO THIIA, 3aHATHIH CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U
UHIMBUYaJIbHBIX KOHCYJIbTALUI, TEKYIIIEr0 KOHTPOJISL U MPOMEKYTOUHON aTTECTAIllMM OCHAIIEHA: KOMIUIEKT
CHeIMaAIN3UPOBaHHON yueOHOW Meben, MapKkepHas (MeIoBasi) J0CKa, KOMILIEKT EPEHOCHOT0 MYJIbTUMEIUIHOTO
000pyIOBaHMS - KOMIIBIOTEP, IPOEKTOP, MPOEKIIMOHHBII SKpaH, KOMIBIOTEPHI C BO3MOKHOCTBIO BbIX0/1a B MIHTEpHET U
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIOHHO-0Pa30BaTENBHYIO Cpeay




