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04.03.01/XuMusa/XumMusa/IK0JI0TrH4eCKUil ACIeKT XUMHYECKOH TexHoaoruu/2026r.1./ounas

PaGouas nporpamMmma qucuMNJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

V4eHBIM COBETOM XUMHYECKOTO (I)aKYJ'ILTeTa

ITporokon 3acenanust Ne 6 ot 26.02.2026

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKysIbTeTa COIVIaCOBAHO B. A. Bypmucrtpos

3aceualmeM Ra(l)e[lpbl XHMHYECKOH TEXHOJOTHH M BLIYHCJIUTEIbHOH XUMHH

ITporokon 3acenanust Ne 6 ot 24.02.2026

3aBenyromui kapenpoi COTIACOBaHO O. U. KpomadeBa

ABTOD (COCTaBUTEIIH) A.B. Tonues

CTpykTypa pa6oueii mporpaMMbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«Uensbunckuii rocynapcrBeHHblil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas mporpaMmMa AUCHHUIUIMHBI "DKOJOTUIESCKUN aCTIeKT XMMHYECKOH TEXHOJOTHUHU" TI0 HATIPABJICHUIO MOATOTOBKH

(cmermmanbHocT) 04.03.01 "Xumus" HanpasnerHocTH (npodumo) Xumus GI'EOY BO «Henl'V» ctp. 2

Conepxanue

1. Ilenu ocBOCHUA NUCIUTUINHBI

2. Mecto muctumniunsl B cTpykType OIIOIT

3. Komnierennuu oOy4varomierocs, GopMupyembie B pe3yIbTaTe OCBOCHHS JUCITUTIIHHBI
(Momymst)

4. O0beM AUCIUILIUHBI (MOTYIIs)

5. CTpyKTypa u cojiepKaHue TUCITUTIIMHBI (MOTYJIA)

6. @oHJ OLIEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEJICTB

6.2. TunoBbIe KOHTPOJIBHBIE 3aIaHUS U UHBIE MATEPHUAIIBI ISl TEKYILIEN aTTeCTalun
6.3. TurnoBble KOHTPOJIBHBIE BONPOCHI U 3aJaHUs ISl IPOMEXKYTOYHOM aTTeCTalluN

6.4. Kputepun o1icHUBaHUS

7. YuebHo-MeToAnuecKoe U HH()OpMAITMOHHOE 00ecTIeueHUEe JUCITUTUINHBI (MOIYJIs)
7.1. PexomeHnayemas nureparypa

7.2. Ilepeuenb pecypcoB HHOOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu "MuTepHet"
7.3. Ilepeuenb nHDOPMAITMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCITUTUTHHBI (MOJTYIIST)

9. MeTonuueckue yKka3aHusl 111 00y4aronuxcsi 0 OCBOCHUIO TUCITUIIIMHBI (MOJTYJIs)
10. CnenpanbHble YCIOBUSI OCBOSHUSI TUCIIUTUIMHBI 00YYarOIIMMHUCS C MHBAIUIHOCTHIO U
OTPaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMMa AUCHUIUIMHBL "DKOJOTHYSCKUN aCTIEKT XMMHYECKOM TEXHOJIOTUH" 110 HANIPABJICHHIO MMOATOTOBKU

(ciermanbHocTH) 04.03.01 "Xumus" vanpasnenHoctH (npodumo) Xumus PIEOY BO «Henl'V» ctp- 3

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

HCJ'IBIO JUCIHUILINHBI « DKOJIOTHYECKHUH aCIIEKT XUMHUECKOW TEXHOJOTHI SIBIISCTCS (bO‘pMI/I’pOBaHI/Ie y 06yqa}0m1/1xcsl HpeZ[CTaBJ'IeHI/Iﬁ
0 B3aMMOCBA3U TEXHOJIOTHYCCKHUX ITPOLECCOB U OKOJIOTUYCCKUX MTOCJIEICTBUI XUMHUECKUX MPOU3BOACTB IJIA Opr)KaIOH.[eﬁ Cpeabl.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-4-1. Nmeer MpEeACTaBJICHNUEC O B3aUMOCBA3HU pa3aCsIOB XUMHHU C TCOPETHUICCKUMU OCHOBAMU (1)I/I3I/IKI/I U MaTCMAaTUKH

2. MECTO JUCIUIITMHBI B CTPYKTYPE OIIOII

Huka (pa3gen) OITOIT: b1.0.05

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHON HOAT0TOBKE 00y4alOUIerocs:

Jli1s1 yCTienmHoro OCBOCHUS JAHHOH TUCITUTUIMHBI CTYJICHT JTOJIXKCH 3HATh TEOPETHUSCKUE OCHOBHI " AHATTMTHYCCKON XUMUH'" 1
"XuMHUECKOH TeXHOJIOTHH "

Amnanatrdeckas XUMHS

Xumudeckass TeXHOJIOTHS

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeallecTBYyolee:

3HaHMs, YMEHHUS M HABBIKH, TPUOOPETEHHBIE B X0/1€ H3YYESHUS JUCIHUIUTNHEI « DKOJIOTHYECKUH aCTIeKT XUMHYECKOH TEXHOJIOTHI,
MOTYT OBITh HCITOJIb30BAHBI IPU TIAHUPOBAHHUHU, OOCY)KJCHUH U BBITIOJHEHUH SKCIIEPUMEHTAIBHBIX PA0OT B X0/€ NPEATUITIOMHON
MIPAKTHKU U TOATOTOBKH BBIITYCKHOH KBATU(PHUKAIIMOHHON PadOTHI.

IMoaroToBka K mpoLexype 3aIiThl ¥ 3aIlIUTa BBITYCKHON KBaTH()UKAIMOHHOH pabOTHI

3. KOMIIETEHL{Y OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLATIIMHBI
(MOZYJIST)

OIIK-4: Cnoco0eH NJIaHUPOBATH PAadOTHI XUMHYECKOi HANPaBJIEHHOCTH, 00PAdATHLIBATH M HHTEPNPETUPOBATH MOJyY€eHHbIE
Pe3yJbTaTHI ¢ HCMOJIb30BAHHEM T€OPETHYECKHX 3HAHUI M NPAKTUYECKHUX HABBIKOB PelIeHNs] MaTeMaTHYeCKUX U PU3HUeCKHX
3aga4

3HaTh:

Jns noctmxenns OITK-4.1 3HaTh: 0 B3aMMOCBSI3M aHATUTHYESCKOW XUMUAU U XUMUYECKOH IKCIIEPTH3HI C TEOPETHUECKUMH OCHOBAMH
(U3UKU 1 MaTeMaTUKU

YMmern:

Jns noctmxenus OITK-4.1 yMeTh: UCTIONB30BaTh 3HAHUS TEOPETHUECKUX OCHOB (PU3MKHU U MAaTEMaTUKH /IS INTAHUPOBAHUS,
00pabOTKM U HHTEPIIPETAINH PE3yITATOB B 00IACTH aHATUTHYECKOI XUMUH 1 XUMIUYECKOH IKCIIEPTU3BI

Baagertn:

Jns noctroxenus OITK-4.1 BnageTh: OCHOBHBIMM HaBBIKAMU IIOMCKA ITyTel pelieHus GU3N4ecKUX U MaTeMaTHUeCKHX 3a1ad
IIPUMEHHUTENILHO K 00JIACTH aHAJTUTHYECKOH XUMUU U XUMUYECKOH SKCIIEPTHU3bI

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLmiics q0/KeH

3.1|3narth:

3.1.1|npencraBieHus O B3aUMOCBS3H Pa3AEiIOB XUMHU ¢ TEOPETUUECKUMH OCHOBaMU (PU3UKU U MAaTEMaTUKH.

3.2|Ymern:

3.2.1|ucnonk30BaTh 3HAHUS TEOPETHIECKUX OCHOB (PM3MKM M MaTEMATHKH A INTAHHPOBAHUS XUMUYECKOTO SKCIIEPHMEHTA,
00pabOTKU ¥ MHTEPIPETHPOBAHNUS IIOTYIEHHBIX PE3yIbTATOB.

3.3|Baagern:

3.3.1|mpakTryeckoro pemenns GU3NUECKUX 1 MAaTEMaTHYECKHX 3a/1a4 IPUMEHUTEILHO K Pa3JIMUYHBbIM 00JIaCTAM
npodeccuoHaIbHON IESITEIbHOCTH.

© ®I'BOY BO «Henl'V»




Y

MUMHOBPHAVYKHN POCCUN

DenepanbHOE roCyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE
YUPEXACHUE BbICIIET0 00pa3oBaHuUs

«Yenabunckuii rocynapctBeHHslil yausepeurer» (PI'bOY BO

«Henl'Y»)

Pabouas mporpaMmMa AUCHHUIUIMHBI "DKOJOTUIESCKUN aCTIeKT XMMHYECKOH TEXHOJOTUHU" TI0 HATIPABJICHUIO MOATOTOBKH
(cmermmanbHocTH) 04.03.01 "Xumus" HanpasneHHocTH (npodumo) Xumus GI'EOY BO «Henl'V»

crp. 4

4. OFbEM JUCIUIIJIMHBI (MOIY.JIsT)

O6wasn TpygoemMKocTb

33ET

HKP: 0,2

Yacos 1o yueOHOMY IUIaHYy :
B TOM YHUCIIE :

AyJAUTOPHBIC 3aHATHS :
caMocTosTeNbHas padora : 53,8

KOHTaKTHas pabora: 54,2

108

54 3a4eTHl 5

Bunp! koHTpoONIs B cemecTpax:

5. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon

HaumenoBaHue pa3iesioB 4 TeM /BUJA 3aHATUs/

Cemectp
[ Kvbe

Yacos

Jlutepatypa

Pa3nen 1. BBenenne. O6mme cBe1eHHsI 00 IKOJIOTHH OKPY:KAIOIIE cpeabl.
OO0mas xapaKTepuCTUKAa XHMHYECKHUX MPOU3BOICTB.

11

3aKoHBI U MOJIOKEHUS YKOJIOTHIECKOTO yueHus. Bo3neiicTBie XuMImaecknx
MIPOM3BOJICTB HA YEJIOBEKAa. AHTPOIIOTEHHBIC (haKTOPhI K MEXaHU3MBI X
TOKCHYECKOTO JICHCTBUS HAa OPTraHU3M YeioBeKa. BiusHue PU3nuecKux
(hakTopoB U XxuMHYecKuX (HakTopoB. [TocneICTBUS BO3ICHCTBUS MyTareHHBIX 1
KaHIICPOT'CHHBIX BEIICCTB. BIusHUE OMOIOrMYECKUX U APYTHX (PAKTOPOB.
KomrmnexcHoe Bo3aeiicTBHE aHTPONOTEHHBIX (PaKTOPOB (TIPOMBIIIIEHHOCTH,
TPAHCIIOPTA, CEIBCKOTO X03HCTBA, MPOUYNX OTpaciieit u cep AesITeNbHOCTH).
/JIex/

JI1.1J11.2 J11.3J12.1
01323354

1.2

XUMHYECKHe MPOU3BOJICTBA KaK HCTOUYHHKH 3arpsI3HEHUS OKPYKaroLIeH Cpe/ibl.
OneHka BO3JIEHCTBUS 3arpsA3HSAIONIMX BEIIECTB HA OKPYXKAIOLIYIO CPeay.
BoznelicTBre XMMHUECKUX IPOU3BOACTB HA YEJIOBEKa. AHTPOIIOTCHHBIE
(hakTOpBI 1 MEXaHU3MBI UX TOKCHYECKOTO JEHCTBUS Ha OPTAaHU3M UYellOBEKa.
Bnusuue gpusznueckux pakTopos u xumuueckux ¢axropos. [TocnencTus
BO3IEHCTBHSI MyTareHHBIX U KaHIIEPOTEHHBIX BellecTB. BimsHue
OuostornuecKux 1 Apyrux GpaxropoB. KommiekcHOe BO3ACHCTBHE
AQHTPOIIOTEHHBIX (PAaKTOPOB (IPOMBIIIIEHHOCTH, TPAHCTIOPTA, CEILCKOTO
XO03SHCTBa, IPOUUX oTpacieil u chep pesrensHocTu /JIex/

JI1.1J11.2 J11.3J12.1
01323354

1.3

OCHOBHBIE MOHATHSI IKOJIOTUH, AHTPOTIOTeHHbIE (hakTopbl. COCTOSHUE U
ONTUMHU3al U CPCAbI O6I/ITaHI/IH. 3a6OHCBaHI/Iﬂ, BBI3BAHHBIC aHTPOIIOTCHHBIM
3arpsi3HEHHEM OKpYXKaromiei cpeibl. [IpoOIeMbl KauecTBa KU3HH U
IKOJIOTHYECKO 6e30macHOCTH. MeTO/bl  OLIEHKH SKOJIOTHYECKOr0 PHCKa
Mp/

JI1.1J11.2 J11.3J12.1
01323354

1.4

X¥MHS B 3KOJIOTHIECKHE TPOOIEMBI aTMOC(EpHI, THAPOCc(HEpEl, TIOUBEI.
PaccMoTpenue oCHOBHBIX (haKTOPOB, BIMSIOIUX HA (PU3NKO-XUMHUUIECKUE
nporieccsl B atMocepe, ruapocdepe, mousax. Pors XuMudecknx Mpon3BOACTB
B MOCTYTUIEHUH 3arPs3HEHUH B OKPYKAIOIIYIO Cpeay.

Mp/

JI1.1J11.2 J11.3J12.1
01323354

1.5

O6u1ue cBeneHHs 00 3KOJIOTHHU OKpYXatomien cpeapl. O0mias xapakTepucTiuKa
XMMHYECKUX POMU3BOACTB Kak 3arpssuureneid /Cp/

12,1

JI1.1J11.2 J11.3J12.1
01223354

Paznen 2. Knaccugukanus npoMbIIIJIEHHBIX U OLITOBBIX 0TX0/10B.

2.1

PacnpocTpaHeHHOCTD 3arpsA3HAIOINX BEIIECTB B OKPYXKAIOIIeH cpefe.
MHoroo0pa3ue kiraccupuKanuii 3arps3HeHA. BHIbI 3arps3HAIONINX BEIIECTB.
XapakTepUCTHKU OCHOBHBIX 3arps3HSIONINX BeliecTB. OOIye CBeICHHS O
HOJUTIOTAHTaX, TOKCUKAHTAX, MyTareHax, TepaTOreHax, KaHIePOreHax,
KCeHOOMOTHKaxX. B3anmoselicTBIe 3arpsi3HUTENElH IPYT C APYTOM U €
MPUPOJHBIMU KOMIIOHEHTaMu /JIex/

JI1.1J11.2J11.3
JI1.4J12.1
01923354

© ®I'bOY BO «Henl 'V




MHWHOBPHAYKH POCCHUU

\,} denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTeNIbHOE
YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpaMmMa AUCHHUIUIMHBI "DKOJOTUIESCKUN aCTIeKT XMMHYECKOH TEXHOJOTUHU" TI0 HATIPABJICHUIO MOATOTOBKH

(cmermmanbHocTH) 04.03.01 "Xumus" HanpasneHHocTH (npodumo) Xumus GI'EOY BO «Henl'V» ctp. 5

2.2 Tspxenble MeTasIbl, MUHEPAJIbHBIC YI00peHus, He)Th U HEPTENPOTYKTHI, 5 4 JIL.1J11.2 J11.3
MECTUIHIBI, )KUJIKHE OTXO/IbI U MBUIETa30BbIE BHIOPOCHI XUMHUECKHX J11.4J12.1
IIPOU3BOICTB, PaINOAKTHBHBIE BellecTBa. KUCIOTHBIE OCagKy, X IPUYUHBI U D152 33 54
nocnencTeust  /Jlex/

2.3 Knaccudukarus 0TX010B XMUMHYECKUX TEXHOJIOTHIA MO CTEIICHU BIUSTHUS HA 5 2 JI1.1 J11.2 J11.3
OKPY’KAIOIIYIO CPemy. J11.4J12.1
ChIpbe Ul XUMUYECKHX [IPOU3BOJICTB, METOABI U CIIOCOOBI €T0 IOIY4eHHS U 01323354
noarotoBku. O6oraiieHue ceIpbsi, 00pa3oBaHUe XBOCTOB. TBepAbIe OTXObI
TEXHOJIOTHH
Mp/

2.4 Kunkue u ra3o00pa3Hble OTXOAbI XUMUYECKUX TEXHOJIOTHH, UX 5 2 JIL.1JI11.2 J11.3
Ki1accH(UKaLUs U BIMSHUE Ha OKPYKAIOLIYIO CPEy. JI1.4J12.1
Mp/ 2105233 54

25 TIpombItieHHBIC ¥ OBITOBBIE OTXOMBI XKHU3HEESATEIBHOCTH COBPEMEHHOTO 5 14 JI1.1J11.2 J11.3
yenoBeka Kimaccudukanus 1 ocHOBHbIE cBovicTBa /Cp/ JI1.4J12.1

313225354
Pa3nen 3. Bausinne npoMbIJIEHHBIX U OBITOBBIX 0TX0/10B Ha
OKPY:KAIOIIYI0 cpeay

3.1 T'moGankHbII KPyroBOpOT BOJBI M €10 poiib. BogHbie pecypchl. PerynnpoBanue 5 4 JIL.1J11.2 J11.3
BojtonoTpedienus. [IpobiaeMsl kadecTBa Bobl. BomHo- 3koorndyeckue JI1.4J12.1
katacTpodsl. [IpoGiembl 3arps;3HEHUS TPUOPEKHBIX 30H H OTKPHITOTO MOPSL. 313925354
Hcnonp30BaHre MOPCKUX OHOJIOTMYECKUX PECYpPCOB. 3arpsisHeHne MuUpoBOro
okeaHa. [Tomxonbl B oxpaHe rupocdepsl: 3aMKHYThIE BOJI0OOOPOTHBIE
CHCTEMBI, OYMCTKA CTOYHBIX BOJ /JIek/

3.2 OCHOBHBIE 3arps3HATENN aTMOCHEPhI, PUIHKO-XUMHUUECKUE METOBI OUUCTKH 5 4 JIL.1J11.2 J11.3
Bo3ayxa. [IpoGieMbl 030HOBOTO citosi. [TapHuKOBBIN 3 dexT. KucnoTHbie JI1.4J12.1
noxau. Cmor. /JIex/ D132 53 54

3.3 3arpsi3HeHHUE MOYBHI TSDKEIBIMU METAJUIAMU, MHHEPAJIbHBIMH YI0OPESHUSIMU, 5 4 JI1.1J11.2 J11.3
HedTenpogyKTaMHy, MECTUINAAMHE, KUIKAMA OTXObI, PaJIH0AKTHBHBIMA J1.4J12.1
BellecTBaMU. MICTOUHUKY UX IOCTYIUIEHHS, HOPMBI CYIIECTBOBAHHUS, MUTPALIUs 01323354
1 TpaHcopManys B TOYBEHHOM CJIoe. 3arpsisHEHHE IT0YB
KHCJIOTOOOPa3yIMMH COESAMHEHUAMU. B3anmo ieiicTBe KOMIIOHEHTOB
KUCJIOTHBIX OCaJKOB ¢ MoyBaMu. bydepHOCTh OYB M UX CITOCOOHOCTH
HEHTpan30BaTh KUCIOTHI. Peakuuu Tsokenbix Metawios. [IpeoOpazoBanue
OKCHJIOB METAJUIOB B PaCTBOPHMBIE HOPMBI THAPOKCHIOB, KapOOHATOB,

TUAPOKAapOOHATOB U Ip. ANCOpOLNs HOHOB METAIIIOB HA HIOHOOOMEHHBIX
[EHTpax MOYBEHHBIX yacTul. OO0pa3oBaHne MaJONOABMKHBIX KOMIUIEKCHBIX
coenuHeHui (QybpBaThI, T'yMaThl) C OPraHMYECKUMH BELIECTBAMH ITOYBBI.
Xenatoo0Opasyrolire KOMIUIEKChI To4B /JIek/

3.4 IIpoGnema 3arps3HeHus ruapocheps! KUIKMMU OTXOAaMH XUMHYECKUX 5 2 JI1.1J11.2J11.3
MIPOU3BOJICTB. JI1.4J12.1
Buap! )kuAKUX OTXOI0B, BOJOMOTPEOICHHE M BOJIOOTBEICHHE, CAHUTAPHBIC D1 22 53 54
HOPMBI M TpeOOBaHHS K TEXHHIECKOW BOJIE, METOIBI KOHTPOIIsl. OCHOBHBIE
METO/BI YTUIM3aLUU CTOYHBIX BOJI.

Mp/

3.5 IIpo0Gema 3arpsi3HeHNUs TOYBEHHOTO citos 3emin. Knaccudukarms 5 2 JIL.1JI11.2 J11.3
3arpsisHeHui: TspKenble MeTaslIbl, MUHEpaJIbHbIE YIOOpeH!s, HehThb U JI1.4J12.1
He(TENPOAYKTHI, IECTHIIUIBI, OTXO/IBI U BEIOPOCHI TPOM3BOICTBA, D1 322 53 B4
paguoakTuBHbIE BemecTsa. /IIp/

3.6 T'a3000pa3HbIe OTXO/bI XMMHUYECKUX TeXHOIOTUui. Knaccudukarys MeTo10B 5 2 JI1.1 J11.2 JI1.3
OYMCTKH I'a3000pa3HBIX BHIOPOCOB. JI1.4J12.1
OcHOBHBIE TPOOJIEMBI TPU OYUCTKE OTXOASIINX ra3oB, MPOOIEeMbl 210523354

nblteynasiuBanus, Heirpamusanun CO, NO, cepocoepikaliux ra3os u Jp.
Mp/

© ®I'bOY BO «Yenl 'Yy
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MHWHOBPHAYKH POCCHUU

YUpeXIeHHE BBICILIET0 00pa3oBaHus

DenepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOS

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpaMmMa AUCHHUIUIMHBI "DKOJOTUIESCKUN aCTIeKT XMMHYECKOH TEXHOJOTUHU" TI0 HATIPABJICHUIO MOATOTOBKH
(cmeumanpHoctr) 04.03.01 "Xumus" nanpasnennoctd (npodunio) Xumus ®IBOY BO «Uenl'Y»

cTp. 6

3.7

Bo3zeiicTBre MPOMBIIUICHHBIX OTXO/I0B Ha OKPYXAIOIIyIo cpeny (atmMochepa,
ruapocdepa, nousa). /Cp/

5

14

JI1.1J11.2J11.3
J1.4J712.1
0103023354

Paznena 4. OCHOBHbIE TEHIEHIIMH B pa3pa60TKe H CO3IaHUMU IKOJIOTNYECCKH
0€30MaCHBbIX XHMHYECKHX TeXHOJIOTHIi.

4.1

OCHOBHBIC HapaBIeHUsI B chepe cO3/1aHUs IKOTOTUISCKH OE30MACHBIX
XUMHYECKUX TEXHOJIOTHH.

MeTo/IbI IPEIOTBPAIICHHS 3arPA3HEHUSI BOJ], OYMCTKA CTOYHBIX BOJ OT
BO30yauTeneit 60Je3Hel, OpraHNYeCKUX U HEOPTaHMUECKUX COCAUHEHHUH,
PaIHOAKTUBHBIX BEIIECTB, MUTATEIbHBIX BEIECTB U TEPMAIbHbBIX 3arps3HCHUI.
IMepepaboTka ®KHuAKODA3HBIX OTXOJI0B, HCIIOJIB30BAHNE IEHHBIX KOMIIOHEHTOB.
MeTo/1p1 yMEHBIICHHS 00beMa CTOYHBIX BoJ. CHucTeMa 000pOTHOTO
BojiocHaOeHus. O30HMpOBaHUE. XUMUYECKask M OMOXUMHUECKas 00paboTka
o1xoz10B. Tepmudeckue crnocoOsl 006e3BpexuBanus. Mcrnoabp3oBaHue METOJI0B
paszeneHus BEeMmeCTB I KITacCU(UKANH M YTHIIH3aLUH OTXOJOB.
TToBbIIIIEHHE CENEKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKHX ITPOIIECCOB 3a CYET
ONITHMH3ALNH TApaMeTPOB CHHTE3a, BEIOOpa amlmapaTypsl U moadopa
BBICOKOCEJICKTHBHBIX KaTaln3aTopOB.

/JTex/

JI1.1J11.2 J11.3J12.1
01023354

4.2

CoBpeMeHHBIe HUUKO-XUMUYECKHE METOIbI OYHCTKH METOIBI OUHCTKH OT
ra3000pa3HbIX M a3PO30JIbHBIX 3arps3HUTENCH, PTOPUCTHIX COEANHEHUH,
PaIMOaKTUBHBIX BEIIeCTB. MeTObI CHIDKEHUSI U MIPEAOTBPALIEHHs BHIOPOCOB
3arpsisHuTened B atMochepy. PazpaboTka 1 peannsanus HOBBIX TEXHOJIOTHH,
OTJIMYAIOIIUXCS OTCYTCTBUEM BBIOPOCOB "MapHUKOBBIX" ra3oB. [lepexon k
MIPSIMBIM METO/IaM OPTraHU4eCKOT0 CHHTE3a, UCKIFOYAIOIIUM ITOTpeOIeHue
HEOPTaHMYECKHX peareHTOB (KUCIOT U mienoueit). /JIex/

JI1.1J11.2 J11.3J12.1
301 32 33 54

4.3

CoBpeMeHHOE COCTOSTHHE XMMUIECKOH TeXHONIOrHu B Poccnu.

KoH(pnuKT Mexk1y 5KOHOMHYIECKOH 11€1€CO00pa3sHOCThIO U OE30TXOJHOCTHIO
TEXHOJIOTHI, KaK OCHOBHAsI ITpo0IeMa pa3BUTHS MPOMBINUICHHONH XHUMHH.
OCHOBHBIE ITyTH U METOJBI YTHIIM3ALIH U 00€3BPEIKHUBAHHS OTXOIOB.
CoxkpallieHue yncia cTaaiuid XMMHYECKOTo MPOU3BOCTBA.

VBenudyeHne eTMHNIHON MOIITHOCTH aIlapaToB XUMHIECKON TEXHOJIOTHH.
3KOHOMI/I$I OHEPTUHU, MEPCIICKTUBBI UCTIOJIB30BaHNUSA BTOPUIHBIX
SHEPropecypcoB.

Mp/

JI1.1J11.2 J11.3J12.1
01323354

4.4

IMepcnexTHBBI cO3AaHMS 6E30TXOTHBIX XUMHUUECKIX MPOU3BOJICTB.
B03MOXXHOCTB CO3/1aHUS TOJTHOCTBIO OE30TXOAHBIX TEXHOJIOTUH — MU} HITH
peanbHOCTE. CTOUHBIE BOABI METOBI MX YTHIM3AIUH U 09nCcTKH. CHcTeMa
000opoTHOro BofocHaOkeHus1. OCBETICHUE, XJIOPUPOBAHUE U O30HUPOBAHNE
BoJbL. [Ipobnema yrunm3anuy TBEpABIX 0TX010B. CHCTEMBI OYUCTKH Ia30B
Mp/

JI1.1J11.2 J11.3J12.1
01323354

45

COBpeMCHHBIC METOAbI YTUIIU3AalIUU U OYUCTKHA OTXOA0B XUMHUYCCKUX
TEXHOJIOTHYECKUX POIeccoB. [IepCrieKTHBEI CO3MaHksT HOBBIX
TEXHOJIOTHUYECKHX TporieccoB /Cp/

13,7

JI1.1 J11.2 J11.3J12.1
01323354

4.6

KoncynbTanuu 1o BBINOJHEHUIO ceMecTpoBoro 3ananus /MKP/

0,2

JI1.1J11.2J11.3

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

KOHTPOJIBHBIC BOTIPOCHI
TEMBbI CEMECTPOBBIX 3aJJaHUM
BOITPOCHI K 3a4€TYy

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U UHbIC MaTePHUaJIbl 1A TeKyl_[Ieﬁ aTreCcralumu

[IpuMepbl KOHTPOJIBHBIX BOIIPOCOB:
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1. Knaccudukanus sxkonoruueckux (pakTopos 1o Peiimepcy. Baxneiiue sxonorudeckue GakTopbl.

2. IepeuncnuTh BO3MOXKHBIE BAPHAHTHI B3aMO/ICHCTBHUS 3arpsI3HUTEINEH IPYT C IPYTOM U ¢ IPUPOJAHBIMUA KOMIOHEHTAMHU.
3. O60oCcHOBATH B3aMMOCBSI3b MEKY T'a30BBIMHU BEIOpPOCAMU XUMHUYECKHX MPOU3BOJCTB M pa3pyLIeHHEM 030HOBOTO ciIosl B aTMocdepe.
4. IlepeunciuTe OCHOBHBIEC THIIBI XMUMUYECKUX PEAKLUIl MPUMEHIEMBIX JUI OYUCTKU OTXOASUIMX Ia30B XUMHUUECKUX IIPOU3BOICTB.

TeMbl ceMecTpOBBIX 3aJJaHUN:

. UcTopus 1 pa3BUTHE YKOJIOTHH KaK HAyKH.

. Xumus atMmochepbl

. CMor, npu4rHbI 00pa30BaHUsI, METO/IbI OOPHOBI C HHUM.

. Kucneie ocanxu, MeTo 11 00pbOBI ¢ HUIMHU.

. [MapuukoBeIii 3¢ dekr.

. Paspymienne 030HOBOTO ¢J1051 — MU} WK PEaTbHOCTb.

. [IpoGnemsr 3arpsizHeHus ruapocheps.

. Tpancdopmarust 1 MUTpayst BOZHBIX OJUTIOTAHTOB B OKpY>Karomel cpere.

. BiusiHue TSDKENBIX METAJUIOB Ha BOJHYIO OHOTY.

. Uctounukm 3arps3HeHns mouBsl. OCHOBHBIE MOYBEHHBIE OJUTIOTAHTHI

. XUMH4YeCKHe CIOCOOBI OYUCTKH OTXOSIIUX Ta30B XUMHIESCKUX TIPOU3BOJICTB.

. MexaHnveckue criocoObl OUMCTKU OTXOISIINX ra30B XUMHIECKHIX ITPOM3BOJICTB

. ®u3nyecKre CocoObl OYMCTKH OTXOSIIUX Ta30B XUMHYESCKUX TIPOU3BOICTB

. Tpapuuuonnas HedTea00bIUa 1 DKOJIOTHS.

. TpauirionHast ra30100b19a U KOJIOTHSL.

. Texaonoruu HedTenepepabOTKU, UX SKOJOTHYHOCTb.

. CnanueBast He(Th, TEXHOJIOTHUS M SKOJIOTHS.

. CitaHLeBBIif Ta3, OCHOBBI TEXHOJIOTUH U SKOJIOTMIECKHE TIPOOIEMBIL.

. TeroBbIe 2MEKTPOCTAHIINHI, UX BIUSHUE Ha YKOJOTHIO.

. Ypan 235 — ocHOBa aTOMHOM 2HEPTEeTUKH, TIPOOIEMBI €T0 IMOITYICHHUS.
ATOMHBIE IEKTPOCTAHIIMHU U IKOJIOTUYECKass 0€30MacHOCTb.

. Yrunuszanus 0TpaboTaHHOTO SIEPHOTO TOTUTHBA.

. [Tpon3Bo/IcTBA HEOPTaHUIECKUX KHCIIOT C TOYKH 3PEHHS IKOJIOTHH.

. TexHOIOTUH OYHCTKH CTOYHBIX BOJ 0OPAaTHBIM OCMOCOM.

. TEXHOJIOTUHM OYUCTKH CTOYHBIX BOJ YJIbTpaHiIbTpaIueii.

. duznueckne crocoObl OYHCTKH CTOYHBIX BOJI.

. XIMHAYECKHE CHOCO6bI OYUCTKHU CTOYHBIX BOJ.

. Ponb rocynapcTBa u o01iecTBa B peIieHHH SKOJIOTHIECKHX MPOOIIeM.

0NN LN bW —
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6.3. TunoBbIe KOHTPOJIbLHbIE BONPOCHI U 3aJaHUS /15 IIPOMEKYTOYHOI aTTecTaluu

Bomnpocsl k 3a4ery:

. Kpatkas xapakteprcTuka oTpacieil XuMHU4ecKoi MpoMbIlUIeHHOCTH B Poccun.

. 'opHO-XxnMHuueckas mpomblIeHHOCTs B Poccnu.

. X1UMHsl OpraHM4eCKOIr0 CUHTE3a U NOJUMEPOB.

. TexHOJIOTMYECKHE TPOU3BOJCTBA OCHOBHOM XUMUU B PD.

. XuMH4ecKkue Iponu3BOJICTBA MUKPOOHOIOTHIECKONH HAllPaBICHHOCTH.

. McTounuky 3arps3HeHus OKpysKaromieil cpesbl. THUIIbl 3arpsA3HSAIONUX BEIIECTB.

. Knaccndukanun xuMuaeckux 3arpsisHEHHN, HX MHOTOoOpasHe.

. XapaKTepuUCTUKN 1 CBOWCTBA OCHOBHBIX 3aTPSI3HSIONINX BEIIECTB.

9. AHTPONIOT€HHBIE UCTOUYHHUKH 3arps3HEHUS aTMOC(HEpHL.

10. ITepBu4yHOE ¥ BTOPUYHOE 3arpsi3HeHHE aTMocdepbl. PeakimoHHas CHOCOOHOCTD 3arps3HSIOIINX BEIIECTB.
11. ®oroxumuyeckue peakiuu B crparochepe. OOpazoBaHue U Pa3IOKEHUE 030HA.

03N LN bW~

12. Peaknuu pa3pymeHHs 030Ha IIPOIYKTaMH (pOTOIN3a XIOPCOAEPKAIMNX coeNHeHUH 1 cBoOoxHBIMI NO—pagukanamu.
13. OCcHOBHBIE PEAKIIMOHHO-CIIOCOOHBIE YacTHIBI B Tponocdepe (TuAPOKCUIBHBIN U THIPONEPOKCUAHBII pauKaibl, OKCHIBI a30Ta U

cepsl). OkucIUTENbHBIE IPOLECCH B Tponocdepe.
14. Xumuueckre npeBpalleHus CoelMHeHnI a30Ta U cepbl B aTMocdepe.

15. O6pazoBanue HuTpOohenomna, nepoxcuaneTuaauTparos (IIAH) u nepoxcudenzonnuutparos (IIBH) B atmocdepe.

16. BeHIeCTBa, BBI3BIBAOIIUE O6paSOBaHI/IC KHCIIOT B aTMocd)epe. Kucnorueie JOXOH.
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MUHOBPHAVYKU POCCHUUA
\,} OenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamMMa AUCHUIUIMHBL "DKOJIOTHYSCKUN aCTIEKT XMMHYECKOM TEXHOJIOTHH" 110 HANIPABJICHHIO MTOATOTOBKU

(ciermanbHocTH) 04.03.01 "Xumusa" vanpasnenHoctH (npodumo) Xumus PIEOY BO «Henl'V» crp- 8

17. Bugpl cMora. YcinoBusl UIX BOSHUKHOBEHHSI, OCHOBHBIE XUMHYECKUE COCTABIISIOIINE, BO3JICHCTBIE HA OKPYKAIOIIYIO Cpely.

18. XuMHuecKre peakiiuy alkaHoB B aTMocdepe. POTOXMMUYECKOE OKHCICHHE METaHa U €r0 TOMOJIOTOB.

19. OcHOBHBIE HCTOYHHKH 3arpsi3HEHUS THAPOCchepbl. XapaKTepUCTHKH OCHOBHBIX KJIACCOB 3arps3HSIONIUX BEIIECTB.

20. OCHOBHBIE ITPOLIECCHl MUTPALIUH 3aT PSI3HSIOIINX BEIIECTB B IPUPOAHBIX BOAAX, 0COOEHHOCTH NPOLECCOB MUTPALIUH TSI Pa3HBIX
KJIACCOB COEIMHEHUI.

21. Peakuuu TSOKEJIBIX METAIOB B BOJHBIX CpelaX: THAPOJIN3, KOMIUIEKCOOOpa30BaHUEe C OPraHMYeCKUMHU U HEOPraHNYEeCKUMU
JIMTaHAAMH, OCAXKIICHHUE.

22. Hedrsanble 3arps3HeHUs IPUPOAHBIX BOJ. Peakuny okucieHust HeQTSHBIX YTIEBOAOPOI0B.

23. TToBepXHOCTHO-aKTHBHBIC BelllecTBa B Bojoemax. Kinaccugukanus [TAB. CriocoOHoCTh pa3nuuHbix Bua0B [TAB k
OMOpa3I0KESHHUIO B OKPYXKAIOIICH cpejie.

24. XnopupoBaHHBIC YIIIEBOIOPOBI B THIpOchepe. bruoakkymyssinys NecTHIHIOB. Y CTORYMBOCT B OKPY)KAIOIIEH cpejie.

25. OcHOBHBIE XapaKTEPUCTHKHU 3arpsI3HSAIOIIUX TOYBEHHBIN CIION BEIIECTB

26. VIcTOYHMKY IOCTYIJICHHS B TIOYBY 3arps3HSIONINX BEIIECTB, HOPMBI MX CYLIECTBOBAHMSI, MUTPAIHS U TPaHCGHOPMAIHS B
ITIOYBEHHOM CJIO€.

27. 3arpsi3HEHHUE MMOYB KHCIOTOOOPa3yIOIMIUMHU COCTUHEHUSIMH. B3auMoelicTBre KOMITOHEHTOB KUCIOTHBIX OCAJIKOB C IIOUBAMH.
BydepHOCTb 1MOYB 1 UX CIIOCOOHOCTH HEUTPATU30BaTh KUCIOTHI.

28. 3arpsi3HEHHUE MOYB THKEIBIMU METAJUIAMH. PeakIiiuu TSHKEIBIX METAIIOB (MIPeoOpa30BaHie OKCHIOB METAIJIOB B PACTBOPUMBIC
(hopMBI THIPOKCUIOB, KapOOHATOB, THAPOKAPOOHATOB U JIP., aACOPOLUS HOHOB METAIJIOB HA HOHOOOMEHHBIX IIEHTPaX MOYBEHHBIX
YJacTHII, 00pa30BaHNe KOMIUIEKCHBIX COSANHEHUI C OPTaHNIECKIUMH BEIIECTBAMH MOYBEI).

29. OCHOBHBIC OKUCIIMTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIMK B ITOUBE. AHa3poOHBIe ycioBHs. BoccTaHOBICHHE Cephl U3 CYIb(aTOB
aHadPOOHBIMU CYNb(aTpeAyHPYOIUMHU OakTepusmu. [loalenaunBaHue MOYB.

30. 3arpsizHeHue no4B HeBThIO U HedTenpoaykTamu. M3MeHeHne GU3n4ecKux, XMMUYECKUX U OMOJIOTMYECKUX CBOWCTB IOYB NPU
3arpsi3HEHHH. XIMHUUECKOe U OMOJIOTHIECKOE pa3iioKeHHe YIIIeBOIOPOIOB.

31. OcHOBHBIE HanpaBiIeHUs B chepe CO3JaHus FKOIOTUIECKH 0e30IMacHbIX XUMMUYECKUX TEXHOJIOTHH.

32. TlepcHeKTHBBI CO3JaHUSI HOBBIX TEXHOJOTHIECKHUX MTPOIECCOB, Oa3upyIONINXCs Ha 0oJIee TOCTYITHOM H JICIIEBOM CBIPbE.

33. [Ipobnemsl nepexoia K NPsIMBIM METOZaM OPTaHMYECKOTO CHHTE3a, HCKIIFOUAIOIIMM MOTPeOIeHne HEOPTaHMYECKHX PearcHTOB
(KuCIOT 1 menoueit).

34. ToBbllIEHHE CETIEKTUBHOCTH XMMHKO-TEXHOJIOTHUECKUX IIPOLIECCOB 3a CYET ONTUMH3ALIUH [1apaMeTPOB CHHTE3a, BbIOOpa
ammapaTypsl H 10100pa BEICOKO-CENEKTHBHBIX KaTaln3aTopoB.

35. CokparieHue ymcia cTaiuil XUMHYECKOTO IPOU3BOACTBA.

36. YBenuueHne eAMHIYHON MOITHOCTH aIlllapaTOB XMMHUUECKOH TEXHOJIOTHH.

37. DxoHOMUS 3HEPIuy, NEPCHEKTUBBI UCIIOIB30BAHMS BTOPUUHBIX SHEPTOPECYPCOB.

38. CoBpeMeHHBIE METOBI Ta300UHCTKH.

39. Ynberpadunsrpanys.

40. MemOpaHHBIE MPOLECChI, 00OPATHBIH 0CMOC.

6.4. Kputepun oneHuBaHus

Ha 3auere o0y4aromuiics nony4aeT OleHKY:

«3a4TEHO» — Pa3BEPHYTHIN OTBET C MPUMEPAMH H MOSCHEHUSIMHU Ha BCE TEOPETHIECKHIE BOTIPOCHI, TOJTHOCTHIO PEIICHBI U PACIIUCAHBI 1O
ﬂeﬁCTBMﬂM BCC 3alaHys, NPECAJIOKCHHBIC IPEIIOJaBaTCIIEM. OTBCT C MpUMEpaMiu 1 MOSICHCHUSIMU Ha BCC TECOPCTUYCCKHEC BOIIPOCHI, B
OCHOBHOM PELIEHBI M PaCIUCaHbI 10 ASHCTBUSM BCE 3aJIaHUs, IPEIOKEHHBIE IPETogaBaTeeM. Y CIIeIIHO BHIITOJIHEHO 1 3alIHIIEHO
CEMECTPOBOE 3a/1aHKe, B BUJIE JJOKJIA/a Ha IPAKTHYECKHUX 3aHATHUSIX.

«HE 3a4TEHO) - HE BBINIOJIHEHO U 3alMIIEHO CEMECTPOBOE 3aJ[aHue, BbIIoJIHeHne MeHee 50% 3a1aHuii, IpeanoKeHHbIX
IperoiaBaTesieM Ha 3aueTe.

7. YYAEBHO-METOAUYECKOE 1 ”TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIs)

7.1. Pexomenayemas JiuTepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc

JI1.1 |I'Bo3noBckuii B. U. IIpombltieHHas 3KoyIorus: yueoHoe nocodue Camapa : OBC
(https://biblioclub.ru/index.php?page=book&id=143903) Camapckuit
roCyJapCTBEHHBIN
APXUTEKTYPHO-
CTPOUTEIbHBII
yHusepcurert, 2008
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ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBO, ron| Pecypce
JI1.2 |I'Bo3noBckuii B. U. [TpompbluieHHast SKoJIorHs: ydyeOHoe ocodue Camapa : 3BC
(https://biblioclub.ru/index.php?page=book&id=144361) Camapckuit
TOCyIapCTBEHHBII
apXUTEKTYpHO-
CTPOUTEIBHBIN

yHHUBepcuteT, 2011

JI1.3 |Ky3bpmuna JI. B., CoBpeMeHHas XMMHUS 1 XUMHUYecKas 0e30acHOCTh: yueOHoe nocobue|Kemeposo : 3BC
lazenayp E. T, (https://biblioclub.ru/index.php?page=book&id=574225) Kemeposckuit
Kpamennnun B. W. roCyJapCTBEHHBIN

yHuBepcurert, 2016

JI1.4 |Opnos B. 1O., KotoB  [Xumuuyeckue OCHOBBI IKOJIOTHH: ydeOHOE MocoOue Mockaa : 3BC
A. ., Pycakos A. U., [(https://biblioclub.ru/index.php?page=book&id=713054) JlaGopaTopwust
Bounkora U. B. 3HaHwmi, 2022

7.1.2. JlonoHuTeIbHAS JIUTEPATYpPa

ABTOPBI, COCTaBUTENIN 3arnaBue W3narensctBo, ron| Pecypce

JI2.1 |Cubupkuna A. P. DKOJOTHYecKast TEOXUMHSI: KypC JIEKIIAH YemstOuHCK :
M3narensctBo
YenssOMHCKOTO
rOCY/IapCTBEHHOT O
YHHUBEPCHUTETA,

2011

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

D1 |Hayunas 6ubnuoteka YensiOMHCKOTO rocy1apCTBEHHOTO YHUBEPCUTETA [ DNIeK-TpOHHBIN pecypc] :[caiit] /Yens0. roc. yH-T. —
Yensabunck, [2001-]. — Pexxum mo-ctyma: http://www.lib.csu.ru /, cBo6oamsIii. — 3ari. ¢ skpaHa.

92 [eLIBRARY.RU [DnekrpoHHbIil pecypc] : Hay4Has 3JeKTPOHHAast OMOIMOTEKa [HAyIHOM MEPUOTUKH HA PYCCKOM sI3bIKE]. —
Mockaa, [1999-]. - HocTyn K mon-HBIM TeKCTaM mocie peructparmu u3 cetd Yenl'V. — URL: http://elibrary.ru/defaultx.asp

93 [H3marensctBo JlaHb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubnmorednas cucrema (OBC). — Cankr- [lerepOypr, 2010 — . —
JIOCTYII K MOJIHBIM TEKCTaM C JIF060T0 KOMIIbIOTEpPa, TTocie peructpaiuu u3 cetr Yenl'Y. — URL: http://e.lanbook.com/

94 |Vuusepcuterckas oudanoreka ONLINE: sanextponno-6ubnuoreunas cucrema (ObC) / OO0 dupexkrmenua [TaGmumuHr. —
Mockga, 2010 —. — URL: http://biblioclub.ru/ (mara o6pamenns: 01.09.2019). — Pesxxum moctyma : JOCTYII K TIOJTHBIM TEKCTaM C
M000r0 KOoMIIbloTepa, nocie perucrpauuu u3 cetu Yenl'Y. — TeKCT : 3IeKTPOHHBIH.

7.3 Ilepeyenb nHGPOPMAITUOHHBIX TEXHOJIOTHI

7.3.1 IlporpaMMHoe o0ecnieyenue

Adobe Reader

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas Gubamnoreka YennssOMHCKOro rocyapcTBEHHOTO YHUBEpCHUTETA [ DNIEeKTpOHHBIN pecypce] : [caiit] / Yensb. roc. yH-T. —
Yenaburck, [2001 —]. —.

2. ChemNet [DsekTpoHHbI# pecypc] : MHTepHET-IOpTaT (yHIAMEHTATIBHOTO XUMUYECKOTro 0bpaszoBanus Poccun. - URL:
WWW.chem.msu.ru, cBOOOIHBIMN.

3. ChemPort.Ru, MMII-MMXV [3nekrponsslii pecypc] : xumuueckuit uaTeprer-moprai. - URL: www.chemport.ru, ceo6oausrii.

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MO Y JIST)

1.YuebOHast ayuTOpus IUTsl IPOBEISHUS 3aHATHIA JIEKIIMOHHOTO THMa: ays. 321.

OcHoBHOE 000pyiOBaHue:

KonmnuectBo nmocamgounsix Mect — 50, yueOHas mebensb, MynsTumMenuiiHbii IIpoextop EPSONEB-X41, skpan ¢ 351eKTponpruBoAOM
Lumen, aktuBHas akyctryeckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), komneroTep Uis padoOT ¢ ISTOBBIMU H AHAITUTHYECKUME HporpammamMu Morurop TFT17"LGL1718S,
tabia Menzeneesa.
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Pabouas mporpaMmMa AUCHUIUIMHBI "DKOJOTUIESCKUN aCIeKT XMMUYECKOW TEXHOJIOTUH" 110 HAIIPABJICHHUIO MOATOTOBKU

(cmermmanbHocT) 04.03.01 "Xumus" HanpasnerHocTH (npodumo) Xumus GI'EOY BO «Henl'V» crp. 10

VueOHO-HarIsIHbIE T0COOHS:

MynbsTumMeuiiHas npe3eHTanusl.

ITporpamMHoOe obecrieueHue:

MSWindowsXPProfessionalSP2 mnsBY3os. Jluniensuu 6eccpounsie. 'oc. Kontpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInnensuu 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r., [T1O «AntuBupyc Kacnepckoro» JlutieH3nonHusiin qoropop Ne
1013/K-2773 ot 11.12.2017r.

2.YueOHas ayIuTOpus Al IPOBEACHUS 3aHATHI CEMUHAPCKOr0 TUIIA: KOMIIbIOTEPHBIH Kiiace aya. 304.

OcHoBHOE 000pyIOBaHuE:

6 aBromMaTH3upoBaHHBIX pabounx mect ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs (700;1.5ms, 1280x1024),
KOMITBIOTED JJIs1 pa0OT C JCTOBBIMH M aHATUTHICCKUMU porpammamut Monutop TFT17"LGL1718S, untepakrtunas qocka SMART
Board 660 nuaronans 64"/162/6¢cm/New, mpoektop EPSON EB-X41, akyctuueckas cucrema 2.0 SvenSPS-678,

1 aBTOoMaTH3HpoOBaHHOE MecTo cuct. 610k CBT 3.2/2/500.(xopmyc: Midi-Tower ATX, mommrocTs 450BT, mporieccop - Koa-Bo
suep-2,TakroBast uactota 3200 MI'n, onrep.namste 1333MI11,2 T'6. skect. quck: SATA I 06bem 500 Gb 7200 rpm. k1aBuaTypa, MbIIIIb,
mouuTop Asus TFT19"VHI198D, 5 aBromarusupoBanHbix pabounx mect [TK CucteMHsIii 0J10K: TIporieccop 2-yX sSACPHBIMA, MaKc.
6a3oBas TaktoBas yactora: 3500 MI'w, onepar. nmamsath 8 I'0, Tun: DDR4, 06bem Hakonutest: 1000 I'6, MonuTop 23", knaBuarypa,
MBIIIIb, CETEBOH QUIBTP 5 pPO3., KOHTUIIHOHEP.

VueOHO-HarIsIHbIe I0CO0US:

MynsTuMenniiHas Ipe3eHTaIusI.

IIporpammHOe obecriedeHue:

MSWindowsXPProfessionalSP2 nnsBY3os. Jlutiensun 6eccpounsie. ITaptus Ne PC545926 ot 20.12.2007r., MSOffice 2007.
Jlunensuu 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r., T1O «Antusupyc Kacnepckoroy» JIuneH3uoHHBIH 10r0BOp No
1013/K-2773 or 11.12.2017r., MSWindows 7 Professional. JTuuensuu 6eccpounsie. Jutienzus Ne 48382516 or 10.11.2010r.,
MSOffice 2010. Jlutensun 6eccpounsie. Jumensus Ne 48382516 ot 10.11.2010r., MSWindows 10. JTumensuu 6eccpounsie. Ioc.
Kontpakt Ne AD-44/57/18 ot 30.10.2018r., MSOffice 2016. JTunensuu 6eccpounsie. I'oc. Kontpakt Ne AD -44/57/18 ot 30.10.2018r.

3.Y4eOHast ayquTopust U TPOBECHUS 3aHATHIA CEMUHAPCKOTO THMa: ayma. 321.

OcHoOBHOE 000pyIOBaHHE:

KonuuecTBo nocamounbix Mect — 50, yueOHas Mmebenb, MyabTuMeaniiablil [Ipoekrop EPSONEB-X41, skpaH ¢ 351eKTpOnpHBOAOM
Lumen, aktuBHas akyctuyeckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), kommsroTep A7t paboT C JETOBBIMH M AHATUTHIECKAMH TporpammamMu MoruTop TFT17"LGL1718S.

Y4eOHO-HAISIHBIE ITOCOOHS:

MyneTuMenuiiHas npe3eHTanus, Tabnuna Meneneesa.

IMporpammMHoe obecrieueHue:

MSWindowsXPProfessionalSP2 mnaBY3os. Jluuensuu 6eccpounsie. ['oc. Kontpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInnensun 6eccpounsie. Jlnmensust Ne 44664774 ot 09.04.2008r., [10 «ArTuBupyc Kacnepckoro» Jlnmen3noHnHsnii qoroBop Ne
1013/K-2773 ot 11.12.2017r.

4. TomemieHue Al caMOCTOATENBLHOM paboThl: MHPOpMamoHHO-0uOImorpaduuecKuii oTaes.

OcHoBHOE 000pyIOBaHuE:

KonnuecTBo nmocamouHbix MecT — 24, yueOHas Mebenb, 7 mepCOHAIbHBIX KOMITBIOTEPOB C MOJKII0YEHHEM B CeTh «IHTepHETY,
HeorpanndyeHHbli noctyn k ObC u B/1.

[IporpammHoeobecnieuenue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOIEHTP) 18.02.10. Ho-mepnuuensuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJorosop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JJoro-opNe AD-23/12, nHomepiuuensun 60411804), Koncynsrantllntoc
(Cornamenuneocorpyaundectse Ne 31 or 20.05.2003
CpernoHaIbHBIMIHH(OPMAIIMOHHBIMIIEHTPOMOOIIEPOCCHICKONCETUPACIPOCTpa-HeHusnpaBoBoinHpopmanun) HOb (Jorosop Ne
101/H256/2810 ot 20.02.2018), I[TO «AnTuBupycKacnep-ckoro» (JIutiensnonnsiiigoroop Ne 1013/K-2773 ot 11.12.2017 r.)

9. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIIAXCA 11O OCBOEHUTIO JUCHUTIIMHBI (MO/Y JIS)

© ®I'BOY BO «Henl'V»
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Pabouas nporpaMmMa AUCHHUIUIMHBI "DKOJOTUYESCKUN aCIeKT XMMUYECKOW TEXHOJOTUHU" TI0 HAIIPABJIECHHUIO MOATOTOBKH

(cmermmanbHocT) 04.03.01 "Xumus" HanpasnerHocTH (npodumo) Xumus GI'EOY BO «Henl'V» crp. 11

OCHOBHBIMH BHUJIAMH CAMOCTOSTEIbHON paboThI ABISIOTCA: paboTa ¢ OyMaKHBIMH HCTOYHUKAMHU MH(GOpManH (KOHCIIEKTOM, KHUTOA,
METOIMYECKUMH YKA3aHHUSAMHM), paboTa ¢ ICTOYHUKaMU ceTH MHTepHeT.

UzyuaTh Kypc peKOMEHAyeTCs 110 TeMaM B COOTBETCTBHH C ITPOTPaMMOi (pacrojiokeHrne MaTepuala B IporpaMMe Kypca He Beeraa
COBIAIAeT C PACIOI0KEHUEM €T0 B TOM MM HHOM yYeOHHUKE, HO COOTBETCTBYET TEMATHKe JIEKIMOHHBIX 3aHATHI) IIOCTENEHHO, B
TedyeHue cemectpa. He crnenyer nepexouth K H3y4SHUIO MOCIEAYIOIEH TEMBI, T0Ka MaTepHaj MpeIbIAyIIel TeMbl HE YCBOCH.
WzyuaTh MaTepuai, OTHOCSAIIMICS K JAaHHOU TeMe, CIIeIyeT 110 OJHOMY WJIM HECKOJIBKMM M3 PEKOMEH/I0BaHHBIX Y4eOHUKOB. J1Jist
MIOMCKa HEOOXOJUMBIX CBEJICHUI B yI€OHUKE MOXKHO UCIIOIb30BATh IPEAMETHBIN yKa3aTelb B KOHIIE KHUTH.

[Tpu u3y4yeHnn MaTepuaia o KOHCIEKTaM JIEKIU cieayeT o0paliaTe BHUMaHUE Ha IIPUBOMMBIC B JIEKIUSIX CChUIKH ceTH MHTepHeT.
CryneHty cieayeT 6oJblie “IKCIePUMEHTHPOBATL” ¢ HUIMH, U3Y4aTh CIIPABOYHYIO CUCTEMY, PA3IMYHBIC BO3MOXXHOCTH M CEPBUCHI
COOTBETCTBYIOIIUX caiiToB. Oco0oe BHUMaHHE HEOOXOAUMO YIENISATh aHTJIOSA3BIYHBIM PECypcaM, MOCKOJIBKY IT0IaBIIIOLIEe
OOJIBIIMHCTBO HAYYHOH HH(GOPMAINH ITyOJMKYETCs Ha aHIJINHCKOM si3bIKe. [Ipy 3HaKOMCTBE ¢ TIOOOHBIMHU PECYpCcaMH He CIeIyeT
“0osIThCA” aHTIIMICKOTO SI3BIKA, IPU HAJIMYWH 3aTPYAHEHUH JKeJaTebHO MOJIb30BaThCS OHJIAWH MEePeBOAYNKAMHU W/HITH CIOBapsSIMHU.
[epen ocymiecTBIeHHEM JTI000TO MOMCKA HHGOPMAIIMH CIEAYeT TIIATEIbHO IPOAYMBIBAT CTPATETHIO: BHUMATEIBHO MOJXOJUTh K
BBIOOPY KIIFOUEBBIX CJIOB, 3apaHee MPOJYyMBIBATh UX JOIHYECKUE KOMOMHAIMH, 3HAKOMHUTBCS CO CIIPABOYHOM CHCTEMOM TOTO WIIN
WHOTO MHCTPYMEHTa ITOUCKa M T.1. B mporecce morncka HeoOX0IMMO o0panats BHUIMaHUe Ha PeNIeBAHTHOCTH BBIIaBaEMBIX B IIpoLiecce
roucka 1okymeHToB. [Tpu noucke nHpopmanuu B pehepaTUBHBIX 0a3ax JaHHBIX JKEJNaTebHO 3alIOMHHATH/3aUCHIBATE (haMUIIAN
aBTOPOB PabOTAIOIIIX [T0 MHTEPECYIO-IIEeH CTyIeHTa TEMAaTHKE H OCYIIECTBISITh MOUCK APYTUX padoT JaHHBIX aBTOpoB. [locie
Ka)/IOT0 MOUCKa HE00X0AUMO JETAILHO (PMKCHPOBATh HH(GOPMALIMIO O HAWJACHHBIX JJOKYMEHTaX (yKa3bIBaTh, KOT/IA HCKAJIH, TC
WCKaJIH, KaKHe KIIFOUEeBBIEC CIIOBA HCIIOJIB30BANH U T.J.).

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMHUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHHUE NUCLUIIMHBI MHBAIHIAMH U JIUIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBS OCYIIECTBIIAETCS C HCIOJIb30BAHHEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U HMHGOPMALMOHHBIX TEXHOJOIUH, HmpenocTaBiseMbIX PecypCHBIM yd4eOHO-METOAUYECKUM
HEHTPOM II0 OOYYEeHHI0 WHBAIMIOB W JMHI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSAMH 310poBbs YUenl'Y mo 3ampocy oOydaromierocs
(MOOMIIbHBIE CHIELMAbHbIE TEXHUYECKUE CPEACTBA [UIS JIMI C HApYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
MH(POPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYdAIOIIMXCA C HapyIICHMAMH 3peHUS Ha pabouynmx MecTax AJIsl NPOBEJCHUS NPAKTUUECKUX WM
71abopaTOPHBIX 3aHATHH yCTaHABIMBAaeTCsA CIICNHANIBbHOE NMPOrpaMMHOE obecnedeHHe (IporpaMMa peueBO HABUTAINH, pEUeBBIC
CHHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B y4eOHBIe aynuTopum oOecrieunBaeTCs OECTIPeIATCTBEHHBIH JOCTYI A OOYYalOIIUXCS ¢ WHBAIMITHOCTBIO M C OTPAHHMICHHBIMH
BO3MOKHOCTSIMH 3JI0pOBbsl. B kaxknoil aynuropuy, rie o0y4aroTcsi HHBaIUIbI U JMIA ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBBS,
IpeIycMaTPUBAETCS COOTBETCTBYIOIIEE KOTNISCTBO MECT AL O0YJAIOIIUXCS C yUETOM HapyIICHHI UX 3I0POBBSL.

1 ocBoeHMs IMCLMIUIMHBI MHBAJIMAAM U JTMLIAM C OTPaHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbs IPENOCTABIIAETCS JOCTYI K IE€4aTHBIM
UCTOYHMKAM, UMEIOLUMCS B HayuHoll 6ubmuorexe Yenl'V, ¢ moMowipo CrielMalbHbIX TEXHUYECKUX CPEICTB; AOCTYI € IOMOLIBIO
CHELHATbHBIX TEXHHMYECKUX M NPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEJICTABICHHBIM B ()OpME 3JIEKTPOHHOTO
JOKyMeHTa B (hoHIe HayuHOH Oubmmorexn Yenl'Y umm 31eKTpOHHO-ONOINOTEUHBIX CHCTEMAX.

VYueOHO-MeToAMUeCKHEe MaTepHaibl Ul 00YyJarolUXCs U3 YKCJIa MHBAJIUIOB U JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI
IPEIOCTaBIAIOTCS B (OpMax, alaNTHPOBAHHBIX K OTPAHUUCHHAM UX 3J0POBBS M 0COOEHHOCTSM BOCTIPHUATHS HH(POPMAITHH.

JI71s MHBAJIMOB U JIUII C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI OCBOCHHE TUCLUIIIMHBL MOXKET ObITh YaCTUYHO WU NOJHOCTHIO
OCYLIECTBIIEHO C UCIOJIb30BAaHUEM AUCTAHLIMOHHBIX 0OPa30BaTEIbHBIX TEXHOJIOIHH.

Ilpn mpoBeneHMH NPOMEXKYTOUHOH aTTeCTallMd IO AWUCHUIUIMHE OOYYaromMMCS C HHBAJIMIAHOCTBIO M C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI O0€CIIE€UUBAETCS 10 HMX 3asBJICHUIO IPENOCTaBIEHHE B JOCTYNHOH (opMe B 3aBUCHUMOCTH OT HX
WHIVBUAYAIBHBIX OCOOCHHOCTEH WMHCTPYKIMU O TOPSAKE NPOBEACHUS NPOMEXKYTOUHOH aTTeCTalMy, OLEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3aJaHMs (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMMBIOTEpe, NMUChMEHHO mpudrom bpaiing, ¢
UCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBeneHuu NpoLEenypbl OLEHUBAHUS PE3yIbTaTOB 00Y4EHUs MHBAIUIOB U JIUL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSAMHU 310POBbS
peaycMaTpUBAETCsl HCIOIb30BaHUE NIpeocTaBieHHbIX Yenl Y uinu coOCTBEHHBIX TEXHUUECKHUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C
WX UHIUBHUAYaJIbHBIMH OCOOeHHOCTSMH. [Ipn HE0OXOOUMMOCTH MHBAJIMAAM M JHMLAM C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 340POBbS
IPEeOCTABISIETCA JNONOIHUTEIBHOE BpEMs JULL IOJTOTOBKU OTBETA Ha 3aJlaHus, IPoLeNypa OLICHUBAaHUS PE3YJIbTATOB O0YUCHUS 110
JUCLIUIUINHE MOKET ITPOBOJUTHCS B HECKOJIBKO ATAIOB.
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