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1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

11

Lenpro n3y4eHus AUCHUILTHHBI SBISETCS (POPMUPOBaHHE MPECTABICHUH O 3aKOHOMEPHOCTSIX IPOTEKAHMS XUMHYECKUX
mporeccoB B atMocdepe, ruapocdepe, aurocdepe; MCTOTHUKAX 3aTrPSI3HEHUI OKPYKAIOIIEH Cpe/Ibl; aHAN3 eI TeTbHOCTH
YeJI0BEYECKOro 00IIeCTBa Ha Je(popMannio  OHOTCOXUMHIECKIX IUKIIOB

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |Bl .B

2.1

TpeGoBanus K NpeABapUTeILHON NOAT0TOBKe 00y4al0LIerocs:

211

HeopraHquCKaﬂ XUMHs

2.2

,HI/[CIII/[HJII/IHLI 1 IMPAKTUKH, JJI KOTOPHIX OCBOCHHE I[aHHOﬁ JUCIHHUIIJIMHBI (MOI[y.]'Iﬂ) HeOﬁXO}lHMO Kak
npeaecTByonee:

22.1

AHanu3 NpUpPOJHBIX BOJ

222

YuebHas IpaKTUKa, O3HAKOMUTECIJIbHAs IPaKTUKa

223

AHanuTHyeckass XUMHs

3. KOMIIETEHIIMN OBYYAIOIIIET'OCS1, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCITUITIJINHbI

(MOJIYJIST)

MK-3.1: OcyuiecTBisieT moad0p MeTOI0B M CPECTB /JIs HCCJIEA0BAHNSA PAa3JIHYHBIX 00bEKTOB € HIOJIb30BAHNEM JTOCTYIMHBIX

PeaKTHUBOB U 000PYA0BaHMSI

ITK-3.3: AHaju3upyeT pe3y/IbTaThl U COCTABJISIET OTUYETHI 110 Pe3yIbTATAM HCCIe10BAHUN

| IIK-3.2: IIpoBoauT oT60p Npood, NPOGONOArOTOBKY M HCC/1eJ0BAHUE PA3JIUYHBIX 00bEKTOB AHATUTHYECKHMH MeTOIaMH |

YK-8.1: Unentuduuupyer BpeaHbie U onacHble GaKkTopbI cpeibl 00UTAHHUSA

YK-8.2: Boionpaer cpeacTBa 3allUThI OT BO31€eliCTBUS BPEAHBIX H ONACHBIX (PAKTOPOB B PaMKaX 0CYIIeCTBJIsIEMOii

JACATCJIbHOCTH

YK-8.3: Co3paer n nmoaaep;xuBaeT 0e30omacHble YcaoBus JKU3HEACATCIbHOCTH IJIA COXPAHCHMs l'lpldeZlHOﬁ Cpeabl u

odecneyeHust yCTOﬁ‘-IPlBOFO Pa3BUTHUA ofImecTBa

YK-8.4:

Pazbsicusier npaBuJia MOBEACHUS IPH YIrpo3e 1 BOBHUKHOBCHNH ‘lpe3BbI'laﬁHLIX chyaImﬁ U BOCHHBIX KOH(I)J'II/[KTOB

YK-8.5: Oxka3piBaeT nepByio 10Bpa4e0HYI0 OMOIIb

B pe3yab

TaTe¢ OCBOCHUSA JTUCHUIIIMHBI oﬁyqamumﬁca JOJIZKCH

3.1

3HaTh:

3.11

TCOPETUICCKHUEC OCHOBBI 9KOJIOTHIECKON XUMHHU; TCOPUH BO3SHUKHOBEHHUA XUMUYCCKHUX 3JICMCHTOB,

3.1.2

OCHOBHbBIC (PH3UKO-XUMHUECKHUE MPOIIECCHI, POTEKAIOIIUX B aTMochepe, rupocdepe u movBe;

3.13

IIpoLecchl TpaHCHOPMALUK U MUTPALIMU TIPUMECE;

3.14

(hU3HKO-XUMHUUECKHE ACTIEKThI TNTO0AIBHBIX SKOJIOTMUYECKHUX MPOOIIEM;

3.15

BIIMSIHHE aHTPOIOT€HHON JIESITEIbHOCTH HA KPYroOOOpOTHI 2JIEMEHTOB B IIPUPOC;

3.1.6

HCTOYHUKH, IPOLECCH TPAHC(HOPMALINK B CTOKA TOKCHYHBIX COSANHEHH.

3.2

YMmeTh:

3.2.1

peliaTh 3aJa4M Ha OnpeeeHne XAMHIECKOr0 COCTaBa Pa3IMIHBIX 000J04eK 3eMIIH, Ha ONpeesieHUue COAEPKAHMUS
IIpUMecel, B TOM YHCIIE ¥ palMOaKTUBHBIX HYKJIMJIOB, B Pa3JIMYHbIX Cpelax;

3.2.2

(bopMyIHPOBATh 3aKIIIOUYEHHS M BBIBOJIBI O POJTH YeIOBeKa Ha (PM3UKO-XUMHUIECKHUE TIPOIECCHl B reocepax 3emin

3.3

Baagern:

3.3.1

CITOCOOHOCTHIO aHAIM3UPOBATH CTEMICHB BO3ICHCTBHUS ACATEIBHOCTH YE/IOBCKA HA XapaKTEPUCTHKHU TOH MIIK HHON 000I0UKH
ouochepsl

4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJINHBI MOAYJIS)

Kon

3aHATHA 3aHaTus/ Kvpe uuu

HaumenoBanue pasaesoB u tem /Buj | Cemectp / | Yacos [Komneren-| Jlurepatypa Ipumeyanue

Paznen 1. Bosnuknosenue
XHMHYECKHX JJIEMEHTOB




11 Beenenue B kypc "Xumus okpyxaroniei VYK-8.1 VK-| JI1.1J11.2J12.1
cpensbl", 00IIHe BOPOCHL. 8.3 YK-84 J12.3712.4
BO3HUKHOBEHNE XMMUUYECKUX 3JIEMEHTOB YK-8.5TIK-| JI2.2J13.2 JI3.1
BO BceleHHO#, BOSHUKHOBEHHE 3.11IK-3.3 D132 53
Conneunoit cucremsr  /Jlex/

1.2 aJIbTEpHATHBHBIEC TEOPUH VK-8.1 VK-| JI1.1JI1.2J12.1
BO3HHUKHOBeHUS Beenennoit /Cp/ 83 VYK-84 J12.3J12.4

VYK-8.5 TIK-| JI2.2J13.2 JI3.1
3.1TIK-3.3 3152033
Paznen 2. Xumust aurocdepsl

2.1 Jlutocdepa u 3emHas kopa. CtpoeHue VYK-8.1 YK-| JI1.1JI11.2J12.1
surocdepsl U ee coctaB. MuHepasl 1 8.3 VK-84 J12.3J12.4
TOpHbIE IIOPOJIbl. Busibl BEIBETPHBAHMSL. VYK-8.5 IIK-| JI2.2J13.1 JI3.2
ITouga, ee coctaB. /Jlex/ 3.1 TIK-3.3 215253

2.2 Pemenue 3aa4 o XMMuu JIMTochepsl VK-8.1 YK-| JI1.1J11.2J12.1
Mp/ 8.3 VK-84 237124

VK-8.5 TIK-| JI2.2J13.2 JI3.1
3.1TIK-3.3 3152033
2.3 I'YMYCOBbIE U T'YMHHOBBIE KHCIIOTHI /Cp/ YK-8.1 YK-| JI1.1 J11.2J12.1
8.3 YK-84 237124
VK-8.5 TIK-| JI2.2J13.2 JI3.1
3.1TIK-3.3 31052033
Pa3nen 3. Xumus armocepbi

3.1 Crnoucroe crpoenue atMochepsl 1 VYK-8.1 YK-| JI1.1 JI1.2J12.1
XUMHUYECKUI COCTaB €€ CI0EB. 8.3 YK-84 J12.3712.4
XUMHUYECKHUE PEaKIMH, POTEKAIOIINE B YK-8.5 TIK-| JI2.2J13.2 JI3.1
atMoctepe. 3arpsizHeHHE aTMOC(hHEpbI 3.1 TIK-3.3 219233
/JTex/

3.2 Pemienne 3anad Ha coctaB aTMochepsr; VYK-8.1 YK-| JI1.1 J11.2]J12.1
npaktuieckas padora /Ilp/ 8.3 YK-84 J23J12.4

YK-8.5 [IK-| JI2.2J13.2 J13.1
3.1 TIK-3.3 213233

3.3 O30HOBBI CIIOH, 3arpsI3HEHUE 030HOBOT'O VK-8.1 | JI1.1J11.2J12.1

cnost /Cp/ VK- 8.3 J2.3712.4
VK-8.4 | JI2.2J13.2J13.1
YK-8.5 213233
K- 3.1
IK-3.3

Paznen 4. Xumus ruapocdepnbt

4.1 IMonsTre ruapochepbl. XuMUUECKUN VK-8.1 | JI1.1J11.2J12.1
cocTaB ruapochepsl VK- 8.3 JI2.2J12.3
T'uaponoruyecKuii UKL VK-8.4 J12.4J713.1 JI3.2
Knaccugukarnys npupoaHbIX BOJI. YK-8.5 215233
IToka3zaTenu kauecTBa MPUPOIHBIX BOI. TIK- 3.1
3arpsizHenue ruapocdepst /Jex/ TIK-3.3

4.2 Perrenue 3amad o XMMUU TUAPOCHEPHI VK-8.1 | JI1.1J11.2J12.1
Mp/ VK- 8.3 J12.2J12.3

VK-8.4 | JI2.4J13.2J13.1
YK-8.5 3152033
K- 3.1

IK-3.3




4.3 AHoMainbHBIE CBOHCTBa BOABL. /Cp/ 2 YK-8.1 | JI1.1J11.2J12.1

VK- 8.3 J2.2J12.3
VK-8.4 | JI2.4]13.2J13.1
VK-8.5 31052093
IK- 3.1
IK-3.3

Paspea S. Ilpupoanbie MKIIBI K

rj100ajbHbIe IKOJOrHYecKue

npodJieMbI

51 Broreoxummdeckue MUKIbI, POHIBI, 4 VK-8.1 | JI1.1J11.2J12.1
THUIBL. KpyroBopoTEl HEKOTOPBIX VK-8.3 J2.3 124
3JIEMEHTOB B mipupose. dedopmarms YK-8.4 | JI2.2J13.2 J13.1
I7100a1bHBIX, PETHOHAIBHBIX U YK-8.5 2139233
JIOKAJIbHBIX OMOre0XUMHYECKUX IIUKIIOB IK- 3.1
B pe3yJIbTaTe MPOU3BOICTBEHHON IK-3.3
JESTEIIBHOCTH YeJI0BEYECKOro 00IIecTBa.

Broneoprannyeckasi XUMHsI METaJIOB
/JTex/

5.2 Perenne 3a1au Ha KPyroBopor 6 YK-8.1 | JI1.1JI1.2J12.1

9JIEMEHTOB B IPUPOAHBIX muKkiax /I1p/ VK-8.3 J12.3J12.4
VK-8.4 | JI2.2J13.2J13.1
VK-8.5 31052033
IK- 3.1
I1K-3.3
5.3 TIOMCK M aHAJIU3 BUJICOPOJIMKOBB CETH 2 YK-8.1 | JI1.1J11.2J12.1
MHETPHET 0 OMOr€OXUMUYECKOM VK-8.3 237124
KpyroBopote BeriecTs. /Cp/ VK-8.4 | JI12.2J13.2 J13.1
VK-8.5 31052033
IK- 3.1
I1K-3.3

Pazgen 6. Uonnsupyroniee usrydenmne.

6.1 Honusupyroliee u3ny4eHue, ero 2 YK-8.1 | JI1.1J11.2J12.1
HCTOYHUKH U BO3/IeHCTBHE HA OOBEKTHI VK- 8.3 J12.3712.4
okpyxaroieit cpeapt  /Jlex/ YK-8.4 | JI2.2J13.1J13.2

YK-8.5 2139233
[IK- 3.1
TIK-3.3

6.2 Pemrennve 3agau Ha nepuoj nomypactajia 2 YK-8.1 | JI1.1J11.2J12.1
H30TOIOB 3JIEMEHTOB, PaJIMOAKTUBHOCTD. VK- 8.3 J23J12.4
Konrtponbshnas padora /TIp/ VK-8.4 | JI2.2J13.2 JI3.1

VYK-8.5 213233
[IK- 3.1
[K-3.3

6.3 HaunOolee U3BECTHbIEC aBapHy Ha 2,7 YK-8.1 | JI1.1J11.2J12.1

ATOMHBIX 3JeKTpocTanuusx. /Cp/ VK- 8.3 J23J12.4
YK-8.4 | JI2.2J13.2J13.1
YK-8.5 213233
K- 3.1
IK-3.3

Paspen 7. 3esienass xumust

7.1 OCHOBBI 3€JICHON XUMHH. 12 IPUHIIUIIOB 6 VK-8.1 | JIl1.1J11.2]12.1
3€JI€HOI XMMHH. ITOHSATHE 3€TEeHBIX VK- 8.3 J2.3712.4
MIPOIIECCOB. 3eJICHBIC PACTBOPUTEIH VK-8.4 | JI2.2J13.2 JI3.1
(VMOHHBIE KHUKOCTH, CBEPXKPUTHYECKHE YK-8.5 92 53
(arounsr). YcrounBoe pa3suthe /JIex/ TIK- 3.1

TK-3.3
7.2 KonmuecTBeHHbIe pacueThl aTOMHOM 6 YK-8.1 | JI1.1J11.2J12.1
a¢dextuBrOCTH. /TIp/ VK- 8.3 J23J12.4

VYK-8.4 | JI2.2J13.1J13.2
YK-8.5 22 33
K- 3.1
IK-3.3

7.3 /KonP/ 4.3 YK-8.1 | JI1.1J11.2J12.1
VK- 8.3 231124
YK-8.4 | JI2.2J13.2J13.1
YK-8.5 31052093
K- 3.1




7.4 Hrorosast KOHTpONIBHAS paboTa 4 2 VK-8.1 | JI1.1J11.2J12.1 | KourponsHas paboTa
/KoHTp.pad./ VK- 8.3 237124
VK-8.4 | JI12.2]13.2 J13.1
YK-8.5 52 33
IIK- 3.1
IK-3.3
7.5 9K3aMeH /OK3aMeH/ 4 25 YK-8.1 | JI1.1 JI1.2J12.1 Ox3aMeH
VK- 8.3 J12.3J12.4
YK-8.4 | J12.2713.2 JI3.1
YK-8.5 9293
IK- 3.1
IK-3.3

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4HbIe MaTePHAJIbI Uil TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTAllMH

Hpe)ICTaBJ'IeHLI OTACIIbHBIM JOKYMEHTOM

5.2. OIIEHO‘-IHLIE MaTepUuaJIbl 1 THATHOCTHYICCKOT0 TCCTUPOBAHUSA

Hpe)ICTaBJ'IeHLI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METO/MYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnayemas iutepatrypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron | Kommu-Bo
JI1.1 [Xaxanuna T. U, XuMHs OKpyKaroliel cpesibl: Y4eOHUK Ul By30B Mocksa: FOpaiir, 1
Huxwuruna H. T, 2022, 3neKTpOHHBIH
Ileryxos 1. H. pecypc
JI1.2 |Tomanoga O. B., XuMUsI OKpYyXKarolieh cpespl Cankr-IlerepOypr: 1
IMumuesa JI. A. Jlans, 2021,
JIEKTPOHHBIN
pecype
6.1.2. [lonoJiHNTEIHLHAS JIUTEPATYPA
ABTOpBI, COCTaBUTENH 3araBue MzparenscrBo, rog | Koanu-Bo
JI2.1 |IToxposckas E. H., Ousznueckas xumus. Xumus atMochepsl: YueOHoe mocodue Mocksa: 1
benbuoBa T. I'. MockoBckuii
rOCy/IapCTBEHHBIH
CTPOUTETBHBIN
yHuBepcuteT, At [Tu
Op Menua, 95C
ACB, 2015,
3JIEKTPOHHBIH pecypc
J12.2  |IIusu JI. H. Xumus Boasl. Bogononroroska: YuedHoe mocodue Tomck: ToMckuit 1
MOJIUTEXHUUECKU I
yHuBepcureT, 2014,
3JIEKTPOHHBIN pecypc
JI2.3 |CrpenxoB A K., OxpaHa OKpYKAaIOIIEH CPeIbl U AKOJIOTHS THAPOCHEPHI Moscow: ACB, 1
Temnsix C.1O. 2015, 31eKTpOHHBIH
pecype
JI12.4 |Tonanosa O. B., XuMus oKpyKaroleil cpenst Canxr-TlerepOypr: 1
IIumuesa JI. A. Jlanb, 2017,
3JIEKTPOHHBIN pecypc
6.1.3. Meroguueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue HspatensctBo, ron | Komuu-Bo




J3.1

Henucos B. B, OKororus 1 oxpaHa Okpyxaromieit cpenst. [Ipaktukym: yaedbnoe|Cankr-IlerepOypr: 1
HposoBo3osa T. 1., mocooue Jlans, 2019,
Xopywxkuii b. U., 3JIEKTPOHHBIHN pecypc
Ilamamogsa O. 1O.,
Kynaxosa E. C.,
Mamxwuna C. A.,
Anunyiikusa B. B.

JI3.2 |Kpaiinux B. B. Xumus oKpyxarouiell cpesipl: MeToandeckue pexkomenaamuyu  |Cypryr: 1
1 3aJ1aHus U1 CEMUHAPCKUX U IPAKTUYECKUX 3aHATUI W3pnatenbekuii HeHTp
Cypl'Y, 2020,
3JIEKTPOHHBIN pecypc
6.2. ITepeuens pecypcoB HHGOPMALIMOHHO-TeJIeKOMMYHHKaNMOHHOI ceTu "MuTepHer"
D1  [Dnexrponnas 6ubmuoreka no xumuu http://ww.chem.msu.su/rus/elibrary/

32 |Xumnueckue Hayka u obpasoBanue B Poccuu http://www.chem.msu.su/
93 |[HAYUYHAS DJIEKTPOHHA S BUBJIMOTEKA - eLIBRARY.RU https://elibrary.ru/defaultx.asp
6.3.1 IlepeuyeHb NporpaMMHOro odecnevdeHust
6.3.1.1|Ha1<er npukiIaaHeix mporpamm Microsoft Office
6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|I/IH(1)opmauM0HHo-npaBOBoﬁ noprai ['apasr.py, CripaBouHO-TIpaBoBas cucreMa «KOHCYIIBTaHT IITIOC»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MO YJIS)
7.1|yueOHast aynuTopust 11 IPOBEACHMS 3aHATHIA JICKIIMOHHOIO THIIA, 3aHATHI CEMHHAPCKOT'O THIIA, TPYIIIOBBIX H

WHJIUBUIYaJbHBIX KOHCYJIBTAIIMA, TEKYIIIET0 KOHTPOJIS U IPOMEKYTOYHOHN aTTECTAllMA OCHAIIIEHA: KOMILICKT
CIEUAIM3UPOBAHHON y4eOHOI MeOel, MapKepHas (MeJIoBasi) J0CKa, KOMIUIEKT IIEPEHOCHOT0 MYJIbTUMEIUHHOTO
000py/IOBaHHMs - KOMITBIOTEP, IPOEKTOP, IPOEKIIMOHHBII SKpaH, KOMIBIOTEPHI C BO3SMOXKHOCTHIO BbIX0o/ia B MIHTEpHET 1
JIOCTYIIOM B JIEKTPOHHYIO MH(OPMAILIIOHHO-0pa30BaTENbHYIO CPERY




