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AHHOTANMA

B kypce u310%KeHbl OCHOBHBIE BOIIPOCHI, pACCMATPUBAEMBIE B paMKaX «3€J€HOW» XUMHU B COOTBETCTBUU C
COBPEMEHHBIM COCTOSIHHEM JTOH Hayku. Kypc HampaBieH Ha (OpPMHpPOBaHUE IIEIIOCTHOTO BOCHPHUSATHS
«3ETICHOI» XMMHUU U HA4YaJbHBIX MPEJCTABICHUN O €€ POJM B OCYIIECTBICHUU YCTOMYMBOrO pPA3BUTHSL.
PaccmarpuBaroTcsi OCHOBHBIE KOHILICTILIMY, MIPUHITUIIBL U HAMIPABJICHUA, TIOAXOAB! K TOIYUYEHHUIO MPOIYKTOB U3
BO30OHOBIISIEMBIX HCTOYHHUKOB CBIPhs. OOCYXKIAIOTCS 3HAYCHHE «3EJICHOW XWMHW» JUIS Pa3BUTHS APYTUX
HAYYHBIX ¥ MPUKJIATHBIX HATPABICHUH, B TOM YHCIIE JJOTHCTUKU U colanbHOU cdepbl. Kype conepxut B cebde
oOcyxneHne 0a30BBIX BOIPOCOB, pa3d0p CHUTYallMOHHBIX 3ajad, IMPEIyCMarpuBaeT pPa3BUTHE HABBIKOB
CaMOCTOSATENBHON paboTHI CTYJICHTOB, CIIOCOOHOCTH MHTETPUPOBATh UJCH U3 Pa3IMUYHBIX 00JacTel HayKH JJIs
BBITIOJTHEHUS] COOCTBEHHBIX MPOEKTOB, PA3BUTHIO KOMIUIEKCHOTO BOCIPUATHS HHHOBAIIHOHHBIX MTPOIIECCOB.

1. leau u 3apauu

eap AUCUMNIMHBI
* MEJBI0 TUCHUTUIHHB «DH3UKO-XUMHUYECKIE OCHOBEI PeCypcoCcOeperaronux TeXHOIOTHI SBISIETCS:
Ha OCHOBE €€ JBEHAJIaTH MPHUHIMIIOB «3€JeHOW» XHMHHU TMOKa3aTh BO3MOXHOCTh OPTraHU3AlHNH
0€30MMacHOTO TMPOU3BOJCTBA MATEpUAIOB M CHHTE3a COCAMHEHHM, MCIOIH30BaHUS BO300OHOBIISEMBIX
MIPUPOIHBIX PECYPCOB, a TAKXKE C YK€ CYNIECTBYIOIINMH «3EJICHBIMU» TEXHOJIOTUSMHU U CTPAaTErHen ux
peanu3anuu Ha IyTH K yCTOHYMBOMY Pa3BUTHIO OOIIIECTBA.

3agauu AUCUMIIHHBI
* 3HAKOMCTBO CTYACHTOB C OCHOBHBIMHU KOHIIENLIMSAMY U HAIIPABICHUSAMU Pa3BUTUS «3€JICHON XUMUWY,
(dhopMHpOBaHUE MPEACTABICHUH 00 OCHOBHBIX OOBEKTAX «3EJICHON XUMHUU» H «3EJCHBIX» XUMHYECKUX
poreccax
*  [OJy4YeHHE NPEACTaBICHUHA O NPUHIMIAX OEe30MacHOrO IJIsl OKPYXKaIoLIeH Cpelbl M YeIoBeKa
MPOBEJCHUS XUMHUYECKHX IPOIECCOB M CO3/IAaHHS «3€JCHBIX» TEXHOJIOTHH M 3HEeproddeKTHBHBIX
TEXHOJIOTUI Ha OCHOBE BO30OHOBIIIEMBIX M SKOJIOTMYECKH YUCTBHIX HCTOYHUKOB SHEPTHU
. (hopMHpOBaHHE TI'PaMOTHOTO MOAXOJA K PELICHHUI0 NPAKTHUYECKHX JIOTMCTUYECKHX 3a1ad c
IIPUBJICYCHUEM IIPUHIUIIOB «3€JICHON XUMUM.
. (dopMupoBaHHEe HABBHIKOB H3Y4YEHUS W aHAJIN3a HAyYHOH XMMUYECKOH JIMTEpaTypsl IO TeMe
JUCUUTUTMHBI ¥ MEXIUCUUIUTMHAPHON MHTErpaluy HHPOpMaLnu.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBisaTh kputnueckud | YK-1.1 Ananuzupyer npoOineMHyI0 CUTYaIuIo Kak CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit ¢pyranamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 MMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npo0iemMax HayKH U TEXHHKH B 00JIacTH CBOEH |HMCClie/IoOBaHUI B paMKax TeMaTHYeCcKOW oOnacTu cBoei
poeCCUOHANBHON NeSTENbHOCTH, CIIOCO0CH  |po(heCCHOHATBHOM e TeNbHOCTH

Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Criocoben BbIOUpath u (M) peleHus




paspabarbiBarh noaxosl K pemeHno TunoBbix |OITK-3.2  CnocobeH ucmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00macTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/1ad, NPUMEHsS 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU

METOHAaMU PCIICHUA, NIOHUMACT U YUWUTHLIBACT HA IMPAKTUKE
I'paHUIbl IPUMCHUMOCTH ITOJYYACMbIX peH_IeHI/Iﬁ

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie papadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI,  CTPOHTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KA9€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

HayqHBIC PC3YJIbTATbI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIHN)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThI

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUTLIHHE (MOTYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI 06y‘{aIOH_II/I€C$I JOJI>KHBI

3HATB!
* BaKHEHIIME IPUHIMIIBI U HAIIPABJICHUS Pa3BUTHA «3€JE€HONM XUMUW», €€ OCHOBHBIE ITOHATHS;
*  COBPEMEHHbIE CTpPAaTerny Pa3BUTUSA MHUPOBOI NPOMBILUIEHHOCTH M IPOTpaMMBbl IIPOU3BONUTENEH
XUMHUYECKON MpPOAYKIMH, HAlpaBICHHbIE HAa COXPAHEHUE OKpYXKarolled Cpelapl W JOCTHKEHHE
YCTOWYHMBOTO pa3BUTHS OOIIECTBA;
* OCHOBHBIE 3aKOHOAATENbHBIEC JOKYMEHTHl H CTAHAAPTHI, PEITIaMEHTHPYIOIINE OXPaHy OKpYXKaromei
Cpezbl B XUMUUYECKON IIPOMBIIIIJIEHHOCTH;
. OCHOBHBIE TOIXOIBl K «3CJICHOMY» XHMHYECKOMY CHHTE3Yy, NPUHIMIIBI BHIOOpPA HCXOAHBIX
MarepHualioB, pearcHTOB, PAcTBOPUTENICH, YCIOBUH IPOBEACHUS PEaKIUi C TOYKH 3pEeHHUs oOmIei
3¢ PEKTUBHOCTH XUMHUYECKOTO CUHTE3a;
. 9KOJIOIMYECKUE TIPEUMYINECTBA KaTaIMTUYECKUX XUMHUYECKHX IIPOLIECCOB, B TOM 4MCIE
HETPaJIMIIHOHHBIX METOOB aKTHBALMN XUMHUYECKUX PEAKLIU;
. HEPCIEKTUBBl HMCIIOIb30BaHUS BO30OHOBISIEMBIX HCTOYHHMKOB CBIPbS U BO300HOBIISEMBIX
HCTOYHUKOB PHEPIUH, UX BKJIAJ B 00Iee MUPOBOE SHEPTeTUYECKOE TPOU3BOACTBO;
* MHPOBBIC pa3pabOTKU B 00TACTH «3€ICHON XMMUI» U HAIIPABJICHUS €€ Pa3BUTHUS;
. OCHOBHBIC KOHIICTILMU W Ba)KHEHIIME HANpABICHUSI JIOTUCTHKH PECypCO3IHEprocOepeKeHus
(«3eeHo» JOTUCTHUKN).

YMETb:
* OIIEpPUPOBaTh KIIFOUEBHIMU [IOHATUSAMU «3€JI€HAs XUMUS» U «YCTOHUUBOE pa3BUTHEN;
* OpPUEHTUPOBATHCS B COBPEMEHHBIX TEHACHUUAX PA3BUTUS MUPOBON XUMHUYECKON MPOMBIIIIIEHHOCTH
U «3€JICHBIX» aJIbTepHATUBAX TPAaJULIMOHHBIX XUMUYECKUX TEXHOJIOIHH;
*  AHAJIM3HMPOBATh M OLIEHUBATh BO3MOXHOCTH «3€JIEHBIX)» TEXHOJOTHI IPHU PEIICHUH NMPAKTUIECKUX
JOTMCTHYECKUX 3a7a4; BHIOMpATh ONTHUMAJbHBIE IyTH W METOIbl IPOBEACHUS JIOTUCTUYECKUX
olepanuil ¢ y4eTOM MPUHIUIIOB «3€JICHON XUMUNY;
* oueHuBaTh YPPEKTUBHOCTH NMPOBEICHUA XUMHUUECKUX MPOLECCOB U MX PUCKH C TOUKU 3PEHUS UX
0€30MaCHOCTH JIOTUCTHYECKHUX OIEpalui, OKpYXKalolled Cpeabl M 4YelIOBeKa, Npeajararb IyTH
CHIKEHUSI PHCKOB, Oa3zupyourecs Ha NPUHINIAX «3€JI€HON XUMHUN;
. BBIBJIATH HEJAOCTATKM COBPEMEHHOM MpPakTUKW YIPaBICHHA NPEINPHUATHSIMH  Kak
9KOJIOI0-COLIMAIbHO-3KOHOMUUECKUMHU CUCTEMaMM, HCXOsl M3 IPUHLMIIOB «3€JICHOW» XUMHUM H
«3eJIEHOW» JIOTUCTUKHU (JIOTUCTHKH PECYPCOIHEPTOCOEPEKEHHUS).

BIIAJICTh:

* MOJIXOJaMH{ K aHaJU3y JIOTUCTUYECKHUX CHCTEM W TEXHOJIOTMM C TMO3WIUN KOHLEMINU «3EJECHOMN
XUMHUN» U pecypcocOeperarmmux TeXHOJIOTHI.

* 3HAaHUAMH OCHOBHBIX MOHSTHH, MPUHIIUIIOB, BO33PEHUHN, COCTABIAIOMINX COJEPKAHUE KOHLETLHUN
YCTOWYUBOTO Pa3BUTHS,

* KOMIUIEKCHOH METO/IOJIOTHEH Pa3pabO0TKU PeCypCOdIHEProcOeperaroninx dKOJIOTUIECKH Oe30MMacHbIX
TEXHOJIOTHI nepepaboTKH MPOMBIIIUICHHBIX OTX00B HA OCHOBE MPUHIIUIIOB «3€JICHOW JIOTUCTUKH



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| <<3eJISHa5[ XUMHUS» — XUMUsL B UHTEpecax ) )
YCTOHYMBOTO Pa3BUTHS
) Konuenmust ycTod4MBOrO pasBUTUS U ) )
POJb XUMHHU B €0 OCYLIECTBICHUU
3 PGFJ'IaMetITLI, JeicTByomue B 00IacTH ’ 4
«3€JICHON XUMUN
4 Onucanue «3eJeHbIX» MPOLEecCOB 2 2 2
5 Karanutuueckue «3eneHple» IpOLECCH 2 2
6 AnpTepHaTUBHBIE PACTBOPUTENN 2 2
7 Bo3o0OHoBIsSIEMbIE HICTOYHUKH SHEPTHH 2 4
] Bo300HOBIIsSIEMBIE HICTOUHUKH CHIPHS U UX ) 5 )
UCIO0JIb30BaHUE
9 «3eseHas XUMUsD» ¥ (HAHO ) TOKCUKOJIOT S 2 2
10 |TexHONOTHUS «3EIEHBIX» MPOIECCOB 3 3 4
11 «3eJieHast JIOTUCTUKA» 4
Nroro yacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. «3eneHas XUMHUD» — XUMUS B MUHTEPECaX yCTOWYNBOTO pa3BUTHS

[TpoGiieMbl COBPEMEHHOIO XHMHYECKOTO IPOM3BOACTBA: HECTAOMIBHOCTH MPOLIECCOB, OTXOIB,
OTrPaHUYEHHOCTH YITIEBOJOPOIHOTO ChIPbSl U HCTOYHUKOB SHEPTUH.

[Ipenmer u 3a1auu «3€I€HON XUMHUWY. «3efieHasi XUMHUS»: HayKa MM MUPOBO33peHHne? XPOHOIOTHUS
Pa3BUTHS «3€JICHOM XUMUW». JIBeHaA1aTh TPUHIIUIIOB «3eneHoi xumun» Ilona Anacraca u [I)xoHa
Yopuepa. HampaBienuss pa3BuUTHS «3€JCHOH XUMHUU». «3€JICHBIN» XUMHUYECKHHA CHHTE3 U €ro
OCHOBHBIE KPUTEPHH M OCOOCHHOCTH: «3€JICHbIE» METOIbl AKTHBALMM XUMHYECKHX pPEaKlui,
«3€JIeHbIC)» PACTBOPHUTEIM, KaTalu3, MHHUMHU3ALUS NOOOYHBIX TNPOAYKTOB B CXEMax pEaKIHid,
«3€JICHBI» NN3ailH XUMHYECKHX MPOLECCOB, NCIOJIB30BAHUE BO30OHOBISIEMOTO CBHIPbS M SHEPIHU.
Brenpenue «3eleHbIX» TEXHOJOTMA B IPOMBILUIEHHOE IMPOMU3BOJACTBO. JIOTMCTHYECKHE aACHEKTHI
«3EJICHON» XUMUH.

2. KoHuenmust ycToiuuBOro pa3BUTHs U POJIb XUMHUU B €r0 OCYLIECTBICHUU

[IpobnemMbl COBPEMEHHOTO XMMHUYECKOTO IPOM3BOJCTBA: HECTAOMIBHOCTH MPOIECCOB, OTXOMBI,
OIPaHMYEHHOCTh YIJIEBOAOPOJHOTO CBHIPbS M HMCTOYHHMKOB SHEpPIuH. 3eJeHas XUMHSA KaK CIocod
CHW)KEHHS HETaTHBHOT'O BIMSIHUS XUMUYECKHUX IPOU3BOJICTB.



[lonsatue «ycroitunBoe pazButue». Mozenb yCTOHUYMBOTO pa3BUTHS U €ro Mokaszarenu. Peannzanus B
XUMHYECKON MPOMBIILIEHHOCTH KOHLEeNuu «bosee yucroe mpou3BoacTBo», Moneib yCTOHYUBOTO
pa3BuTHs U ero nokaszarend. "bonee yucToe MPOM3BOACTBO" KAaK aKTyajibHasl CTpaTerusl pa3BUTHUS
MHUPOBOM NIPOMBINUIEHHOCTH. IIporpamMma MUPOBBIX IIPOU3BOAMTENIEHM XUMHUUYECKOW IPOLYKLIHH
«OtBercrBeHHas 3a60ta» («Responsible Care») u ee Bkiaa B ycToW4mBoe pasButue. lmobOampHas
Crparerust Ympasnenust IIpomyktom (Global Product Strategy, GPS) kak dacTh mnporpammsl
«OTtBeTcTBEeHHAs 3200Ta».

3. PernamenTsl, 1eHCTBYIOIINE B 00JIACTH «3€JICHON XMUMUD)

Cucrembl skonormdeckoro menemxmenta: ISO 14001, eBpomelckuil 3KO-MEHEIKMEHT WU ayduT
(EMAS). 3akoHomaTenbHBIC JOKYMEHTBI, PEIJIAMEHTHPYIOIIUE OXpaHy OKpYXKAromed cpensl B
XUMHYECKOH MPOMBINIEHHOCTH: TpeboBaHus K xumuueckor npoayknun Chemicals Policy, REACh
(Registration, Evaluation, Authorisation and Restriction of Chemical substances), CornacoBannast Ha
I'mo6ansaoMm YpoHe Cuctema Knaccudukanum u MapkupoBku Xumudeckoid [Ipoaykmun (Globally
Harmonized System of Classification and Labeling of Chemicals, GHS). DxomapkupoBka.

4. OnucaHue «3eJICHBIX» IponecCoB

OcHoBHbIE TpeOOBaHMS K IPOMBIIIUICHHBIM IIPOIIECCAM, UX 3TAllbl UX XapaKTEPUCTHKH. YUeT cTaani
MIPOMBIIIJIEHHOTO TPOLECCa, HAYMHAS OT IPOU3BOACTBA JSHEPIUM M 3aKaHUYMBas yTHIA3aLMEH
OTXO[IOB.

[IpyHIMOBI paccMOTpEHHsT XMMHUYECKOM PEaKkIUU € TOYKM 3PEHUSl «3EIICHOW XHMHUW». BbIxon
nponykra. Kputepun 5>¢ddexkTuBHOCTM XMMHYECKHX  pEaKUuil: CEeNeKTUBHOCTh, AaTOMHas
sddexTuBHOCTh, E-QakTop u cnocobbl mx pacdera. [IpuMepbl «IKOHOMHBIX» M «HEIKOHOMHBIX)
peakuuii ¢ TOYKM 3PEHUS] NPUHIHUIIA SKOHOMUM aroMoB. E-dakTop B pa3nmuyHbIX OTpacisax
XUMHYECKOH TPOMBINUICHHOCTH, OCOOEHHOCTH  (papMaleBTHYECKOW OTpaciii. YBEIWYCHHE
MOJICKYJISIPHON CIIOKHOCTH KaK OCHOBHasl crpareruueckas jJuHus. [IpuHIunsl BeIOOpa MCXOAHBIX
MarepHualioB, pearcHTOB, PacTBOPUTEINICH, YCIOBUN MPOBEACHUS PEaKIMid ¢ TOYKU 3peHUs oOuien
3G PEKTUBHOCTH XMUMHYECKOIO CHHTE3a. MiumocTpauus NPUHLOMIIOB «3€JIGHOW XUMHH» Ha
KOHKPETHBIX IIPUMEpPAX.

5. Karanmutudeckue «3eIeHbICY IIPOLECChI

[TpeumyiecTBa KaTaJUTHUYECKUX XUMHUYECKHX IPOIECCOB IEPeA HEKATATUTHYECKHMMHU C TOYKU
3peHust "3eneHOM xumuHM. HekoTopele THIBI KaTajiu3aTOpOB: TOMOTEHHBIE, TI€TEPOTCHHbIC,
KaTaJau3aTopbl (a3oBOro nepeHoca, bnoxaranusaropsl. Pereneparust u nepepaboTka KaTaian3aToposB.
[Ipumepsl npumenenuss ueonutoB. Kartanns3 nHaHowacturamu. DepMeHTHl U (epMEHTaTUBHBIC
CIOCOOBI  yaleHWst 3arpsA3HeHUd W yTWIN3aluu OTXo[oB. IloHATHA O MHUIEIUIAPHOM U
MHUKPOT€TEpOreHHOM  Karanu3e. llpencraBieHne O  METAJUIOKOMIUIGKCHOM — Karaiuuse |
opra”okaranuse. llepoxcua Bomopona kak '"3eneHblil" oxkuciuTens. [IpuMeHeHue mepokcuaa
BOJIOpOJA Ui YNAJCHUS BPEIOHBIX BEIIECTB M3 CTOYHBIX BOJ, IMOYBBI, MPOMBIIUICHHBIX Ta30BBIX
BBIOpOCOB. [IpuMepsI "3eneHbIX " TOMOTEHHBIX KaTAIUTHYECKUX PEaKIIni.

[Ipencrapnenre 00 albTEpPHATUBHBIX METO/AAX aKTHBAIMH. HeTpajaWIMOHHBIE METOIbI AKTHUBAIUH
XUMUYECKUX PpPEaKUMUi: YIbTpa3BYKOBas AaKTUBALMS XHUMHUYECKHX MPOLECCOB, COHOXHUMHUS.
MuKpOBOTHOBAsI aKTHBALMS XUMHYECKUX IpoleccoB. DOTOXMMHUYECKass aKTHBAIUS XUMHUYECKHUX
MIPOIIECCOB. DKOJIIOTUYECKHUE MTPEUMYIIECTBA (DOTOXUMUYECKHX U TLIA3MOXUMUYECKHUX TPOIECCOB.

6. ABTepHAaTHBHBIE PACTBOPUTEIN

CBepXKpUTHYECKOE COCTOSHHE BemiecTBa. CBEPXKPUTHUUECKHE Cpelbl KaK PACTBOPUTENN IS
XUMHYECKUX MPOLECCOB, MPEUMYIIECTBAa IEpel KIaCCHYECKUMH pacTBopuTelsiMu. [Ipumepst
CBEPXKPUTHUYECKUX pacTBopuTenei, ceepxkpurnueckuii CO2.

Bona kak «3eneHblil» pacTBOpUTENb: MpenMmyliecTBa U Hegocrarku. OcoOble CBOMCTBA BOABI Kak
pacTBOpUTEIIS, TPUMEPHI UCIOIB30BAHUSI.

HonHble XKHUIKOCTH, UX CTPOCHHUE, CBOMCTBA, TUIUYHBIC NpeAcTaBuTend. l[IpemmyinecTBa MOHHBIX
KHUIKOCTEH TIiepel KIACCHYECKUMH OPTaHMYECKUMU pPAcTBOpUTENsIMH. HOHHBIE >XKHIKOCTH W3
BO300HOBIISIEMBIX MCTOYHHUKOB CHIpbA. [IprMepsl MCIONB30BaHMS HOHHBIX JKUAKOCTEH B «3€JICHBIX»
XMMHYECKUX MpoLeccax.



[IpoBenenne xuMHUECKHX MpolieccoB 0e3 pacTBopureneil. TBepaodaszubie peakium.
7. Bo300HOBNSIEeMblEe HCTOYHUKH YHEPTHH

[Ipobnema UCTOIIEHUS] MCKOMAEMBIX BHJIOB TOILIMBA. B0300HOBISiEeMble MCTOYHUKH SHEPTHU M UX
BKJIaJl B 00Illee MHUPOBOE JIHEPreTUUYECKOE IMPOM3BOJCTBO. BomopomHas texHomorus. ToruBHEIC
JNIeMEHTHl. buomacca Kak HMCTOYHHMK OSHEpPruM. OTaHON Kak BO30OHOBISIEMBIH BHUJ TOTLIMBA!
MIPEUMYIIECTBA U HeJoCcTarku. bruosranon u 6uonuzens. [IpodinemMsr sHEprocOSpeKeHUS.

8. Bo300OHOBIISIEMBIE HCTOYHUKU ChIpbs U UX HUCIIOJIb30BAHUC

CoctaB Owomacchl. [Ipormecchl KOHBEpCcHHM OHOMAcCHl: TEPMOJHM3, MHUPOIU3, Ta3upHUKAIIHS,
THIPOTEPMOIHN3, (epMEHTANNS, TepepadoTKa B Onora3. XuMHYECKUE MPOTYKTHI U3 BO3OOHOBISIEMBIX
UCTOYHHMKOB ChIpbs. lleiumionoza u KpaxMall Kak OCHOBHBIC HepepadaThiBaeMble KOMIIOHEHTHI
Ouomaccel. HekoTopble XHMHUYECKHE TMPOMYKTHI, TOydyaeMble H3 Ouomacchl. [lommMepHbie
Marepuanbl M3 BO30OHOBISIEMBIX HMCTOYHHMKOB CBIPbsi, OWOIUIACTUKH. YTHJIM3AIMs OTXOIOB
TUTACTMACC B IICHHBIE TIPOTYKTHL.

9. «3eneHas xuMus» U (HAHO ) TOKCUKOIOTHS

TOKCMYHOCTh XMMHUYECKUX BELIECTB JUI 4eJoBeKa M Ouocdepsl, NepHoI U IMYTH PA3IOKEHHS B
MpUpOAE, TOKCUYHOCTh BTOPUYHBIX mpoAykToB. IloBepxHocTHO-akTHBHBIE BemectBa (IIAB),
MECTULMBI U Ip. TOKCUKAHTHI B OKPYXKaroLIei cpere.

Mertononorus OLEHKH DPHUCKA: HIACHTH(UKAIMS ONACHOCTH, OLCHKA BO3AEHCTBHSA, ONpeelieHHE
J030BOM 3aBUCHUMOCTH 3¢¢eKkTa, pacueT KOHKpeTHoro pucka. OIeHKa pucka Ui BEIIESCTB
OOIETOKCHYECKOTO M KaHLIEPOTeHHOTO NEHCTBHS. YHpaBlIEHHE NMPOMBIIUIEHHBIM PUCKOM C YYETOM
TEXHOJOTMYECKUX U SKOHOMHUYECKUX BO3MOKHOCTEH €T0 NMPEAYNPEKACHUS.

HaHoTOKCHKONIOTHSI Kak HOBOE HAIIPaBICHHWE HCCIENOBAaHUMN W HOBas AMCHMILIMHA. MeXaHU3MBI
TOKCHKOJIOTHYECKOTO AEHCTBUS HAHOYACTHLL. [lepCcrieKTHBEI pa3BUTHSI HAHOOMOTEXHOIOTUHL.

10. TexHONOTHS «3€EHBIX» MPOIIECCOB

TexHoyornueckue acheKThbl BHCAPCHUSA <«3CJICHBIX» XUMHUYCCKUX IPOLECCCOB. Hogoe alrapaTHoe
0(1)OpMJIeHI/Ie TCXHOJIOTMYCCKUX ITPOLICCCOB. HpI/IMepBI OCJIbHBIX 3CJICHBIX TCXHOJIOTHH.

11. «3eeHast JIOTUCTUKA

[TousTua «pecypcocOepekeHuey, «IHEProcOepeKeHne», «PEeCypCcOEeMKOCTEY», «IHEPrOEMKOCTh»
«pecypcosHeprodPPeKTuBHOCTEY, «3K03(D(eKTuBHOCTE». (OCHOBHBIE TOHATHUS, KOHLENLUHUU U
METOABbl  JIOTHCTUKM  pecypcodHeprocOepexxenus  («3emeHoi»  joructuku).  Ilonstue
sHepropecypcocOeperaommx JKOIOrHYecKn  O€30MaCHBIX, MM «3€JCHBIX», LEMNel MOCTaBOK.
Crparerust «HyJleBbIX OTXOOB» («Zero Waste») B «3elIeHbIX» LensaX nocraBok. [Ipsmele u oOpaTHbie
LHeny IMOCTaBOK. Jlorucruyeckue cHUCTEMBl M LENH IOCTaBOK HHEpropecypcocOeperarommx
MPOU3BOJCTB M XuMuieckux mnpeanpusituid. Continuous Acquisition and Life-cycle Support —
HeTIpepbhIBHAsI WHTETPUpPOBaHHAs HMH(OpMALMOHHAs JIOTUCTHYECKas mojuepkka Bceero KL
xuMuueckoi mpoaykuuu. «CALS»-TeXHOIOTuM ynpaBieHUs BCEMH 3TallaMy JXKM3HEHHOTO IMKIIA
MPOLYKTOB ¥ TEXHOJIOTHYECKHUX YCTAHOBOK.

Pa3paborka pecypcosHeprocOeperaommx TEXHOJIOTUH IepepadOTKH OTXOJOB C HCIOJNb30BAaHHUEM
HNPUHIMIIOB «3€JICHON» JOrUCTHKH. ONTUMH3auus JOTUCTUYECKOTO YIIPABICHUS MHUHUMM3ALUEH
OTXO/IOB B HMCTOYHHMKAaX WX BO3HMKHOBEHHMS Ha BCEX OJTalax J>XU3HEHHOTO IUKJIA XUMHYECKOH
nponaykuuu, PecypcosHeprocOeperaromue 3KOIOTHYECKH Oe30MacHble TEXHOJIOTHH HepepaboTKu
MPOMBIIIICHHBIX OTXO0B HAa OCHOBE NPUHIIUIIOB «3EJICHOI JIOTUCTHKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



JlexMoHHBIEC U IPAaKTHYECKHE 3aHATHS IPOBOJIATCS B CIICITUAM3UPOBAHHBIX ayTUTOPHIX,
OCHALIEHHBIX NPE3EHTALNOHHON U MyJbTUMEAUINHON TEXHUKOH, TUIAKaTaMU U UMEIOIIIMMU JAOCTYII B
WHTepHEeT; KOMILTEKT AIIEKTPOHHBIX MPE3CHTAINN/CIIaiiIOB TTPEIOCTABISIETCS CTYACHTaMH IS
MOJITOTOBKH K KaKIXUMUH. HaydHo-00pa3oBaTebHBIN IIEHTP. «OMY 3aHSTHIO.

CamocrosaTenbHast paboTa CTyIeHTa 00€CIIeYMBACTCS TOCTYIMTHOCTHIO BCEX YUEOHBIX ITOCOOUIA 1O KypCy
Ha caiite kadenpsl u B cucteme LMS M®TH, a Taxke HaTnuneM y4eOHbIX TOCOOUH 1 METOANYECKON
nuteparypsl B ouonuoreke MOTU u B mabopaTtopHOM mpakTHKyMe Kadenpsl, joctynom B HTEpHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlynun B.B., Jloktea E.C., ['onyOuna E.B. lnHOBaunoHHbIe 00pa3oBaTelibHbIC IPOrPaMMBbI B
obnactu xumun. HayuHo-00pa3oBarebHbIN MEHTpP. «XUMUS B HHTEPECcax YCTOWYHBOTO Pa3BUTHS —
3elieHas xuMus». — M.: M3g-s8o MI'Y, 2007.
2. Green Chemistry, Theory and Practice, Anastas P., Warner J.C., Eds. — Oxford University Press:
Oxford, 1998.

JlomomHUTEbHAS IUTEpaTypa
1. Clark J., Masquarrie D. Handbook of Green Chemistry and Technology. — Blackwell Science:
Oxford, 2002.
2. Green Chemical Reactions, Tundo P., Esposito V. Eds. — Springer, 2003.
3. Eropos B. B. Dxonorndeckast xumus: yaeOHoe mocodue. - 2-¢ u3l., crep. - Cankr-IlerepOypr:
Jlanp, 2017.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Caiitr Hay4uHo-00pa3oBaTenbHOTO TIeHTpa « XMMHS B UHTEpECaX yCTOMYMBOTO Pa3BUTHS — 3eJICHAs
xumus». — http://www.greenchemistry.ru/
2. IlpompbliieHHas OMOTEXHOJIOTHS U 3esieHast xumus - http://green-chemistry.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B o6pa3oBaTenbHOM IpoLIecce UCIONIB3YIOTCS TUCTAHIIMOHHBIE 3aHIATUS U BEOUHAPHI C
UCIIOJIb30BaHNEM KOMMYHHKAIIHOHHOTO IIPOTPaMMHOTO oOecriedeHns: Zoom, CepBrca
BujeotenedonHoi csa3u Google Meet, BeO-cepBuca Google Knacc. [TpuBnekarorcs Marepuaibl,
pa3MelIeHHbIe Ha OTKPBITHIX 00pazoBaTenbHbIX mardpopmax Coursera, Udemy, edX, a Tarxke
MaTepuaisl Kypca, pa3meriennsie B cucteme LMS na noprane MOTU.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Metonuieckoii OCHOBOM OCBOEGHHSI Kypca sBIsieTcss pabouasi mporpaMMa 1o JUCIUIUIHHE, KOTOPYIO
CIIEAYEeT UCIOJIb30BaTh AJISl MOJATOTOBKU K CEMUHAPCKUM M JIa0OpaTOpHBIM 3aHATUsAM. /1 ycnemHoro

U3y4YEHUs JUCLUAIUIMHBI IpeJI1araercs UCIIONb30BaTh pa3paboTaHHbIH KOMILIEKC
y4eOHO-METOIUYECKHX MarepuajoB, pasMelleHHbIX B cucreme LMS Ha mnoprane MOTU u
BKJIFOYAOLIUX:

- Kypc JIEKIIUI B BUJIE ITPE3CHTALMMI;

- 3aJIaHUS [T CAMOCTOSTENIbHON paboThl CTYAEHTOB;

- KOMIUIEKC TEKYLIUX TECTOBbIX 3aJlaHU U KOHTPOJIBHBIX pabOT B IEKTPOHHOM U I1€4aTHOM BUIE IS
KOHTPOJIA 3HAHUH IO MPEAMETY.



Jlexiuu, unTaeMble IpenoAaBaTeieM, SIBISIOTCS OCHOBHBIM OPUEHTUPOM IIPU U3YUYE€HUHU AUCLUIUINHEL
CamocTosTenbHYI0 paboTy C JIEKIHUSIMHU CIeyeT HaunHaTh ¢ JOpaOOTKH KOHCIEKTa, KEeJIaTeJIbHO B TOT
e JIeHb, TT0Ka BpeMs He CTEpJIO coAepKaHue JIeKINH 13 naMatu. C 1enpio 1opaboTKH HEOOX0AUMO B
MEPBYIO OYepeab MPOYUTaTh 3alllCH, BOCCTAHOBUTH TEKCT B MAaMSTH, a TaKKe HCIPABUTH OIUCKH,
pacummdpoBaTte HE NMPUHATHIC paHEe COKPAILICHUS, 3alOJHUThH MPOIYLICHHBIE MECTa, MOHATh TEKCT,
BHUKHYTb B €r0 CMbICI. J[ajee mpounTaTh MaTeprall o peKOMEHyeMOW OCHOBHOM U JOMOIHUTEIBHOMN
JUTEepaType U UHTEPHET-UCTOUHMKAM, paspellas B XOJE€ 4YTEHHUS BO3HMKIINE paHee 3aTpydHEHus,
BOTIPOCHI, @ TAKXKE AOTOJHSISI M UCIIPABIISiSl CBOM 3aIMCH. 3aMCH JOJKHBI OBITh HANMISAHBIMH, IS YETO
CllelyeT NMPUMEHSTh Pa3IMYHbIe CIOCOOBI BbIAEIECHUH. B Xome nopaboTKM KOHCHEKTa yrryOunsioTcs,
pacIupsIOTCS M 3aKpEIUIIOTCA 3HAHMS, a TAaKKe JOTOJHSAETCS, UCTIPABIACTCS M COBEPIICHCTBYETCS
KOHCHEKT. s 3aKkpeluleHus Marepuana CTYAEHTY PpEKOMEHIYeTCs BBIIOIHATh 3aJaHus UL
CaMOCTOATENBHOMN paboThl, MPEUIOKEHHBIE ITPETIOIABATEIIEM.

[oTOBSICH K MIPAaKTUUECKUM 3aHSTHIM, CTYACHTY HEOOXOAMMO M3YYHUTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO
JUTEPaTypy, HHTEPHET-PECYPChI, BBIIIOJIHUTD 3aJaHUs AJIsI CAaMOCTOSTEIbHOM paboThI, a B OTIECIBHBIX
Clly4asX MOATOTOBUTH IPE3CHTALMIO IO 3aJaHHOW mperonasaresnieM Teme. llpu ucnonab3oBaHUHU
MHTEPHET-UCTOYHUKOB 0C000O€ BHUMAaHHE CIedyeT YIeIUTbh HaAeKHOCTH caiita. Cnucok
PEKOMEHI0OBaHHBIX HHTEPHET-PECYPCOB COACPIKUTCS B pabouel mporpaMMe AUCHUTLINHBL.

[Tpr HEOOXOAUMOCTH BO3MOKHA OpTaHU3AIHs ayIUTOPHBIX, OH-JIAH KOHCYJIBTAlUH U KOHCYJIBTAIUH C
HCIIOJIb30BaHNEM JIEKTPOHHOW MOYThl. [IpyM IpynmoBON KOHCYABTAllMM CTYAEHTaM PEKOMEHIYETCS
KOHCIIEKTUPOBAaTh KOMMEHTAapUU IIpErojaBareis HE TOJIbKO K CBOMM BOIIpOCaM, HO M BOIpOcam
COKYPCHUKOB. MHIMBHIyanbHbIE KOHCYJIbTALMM HANpPaBICHbI Ha yIIyOJlieHME OCBOCHHS OCHOBHOTO
Marepuala, yCICIIHOE HalHMCaHHe KYPCOBBIX M KOHTPOJBHBIX pabOoT, TBOpUECKHX paboT, 3amaHHH
MPaKTUKH U Ca4e dK3aMeHa 110 AUCLIUIIINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: T.M. BacunbeBa, I1-p TEXH. HayK, JTOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnoocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMHA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynbrare m3ydeHus AUCHMIUIMHBI «DU3UKO-XMMUYECKHE OCHOBBI PECypcocOeperarommx TeXHOIOTHi

00yJarouics JTOIDKEH:

3HAThb:



* BaKHCUIINE NPUHIMITBI 1 HANIPABICHUS PA3BUTHS «3€JICHOW XUMUUY», €€ OCHOBHBIC MIOHSTHUS;

* COBpPEMEHHBIC CTPATETHUH PAa3BHTHS MUPOBOH MPOMBIIUICHHOCTH M MPOTPaMMbI POHM3BOIUTEICH
XAUMHYECKON TPOAYKIMH, HAlpaBICHHbIE Ha COXPAHEHHE OKpPYXKAaloUIeH Cpeabl U JIOCTHIKCHHE
YCTOWYHBOTO pa3BUTHS OOIECTBA;

* OCHOBHBIC 3aKOHOJATEJbHBIC JOKYMEHTHI ¥ CTaHIapThl, PEIIAMEHTHPYOLIHME OXPaHy OKpPYXKaIOIIeH
Cpenbl B XUMHYECKOH POMBIIIIICHHOCTH;

. OCHOBHBIC TOAXOJBI K «3€JICHOMY» XHMHYECKOMY CHHTE3Y, NPHHIMIBI BBIOOpA HCXOJHBIX
MarepualioB, PEarcHTOB, PAaCTBOPUTEICH, YCIOBUI INPOBENCHHS PEaKIUHd C TOYKM 3pEHUS OOIIeiH
3G PEKTUBHOCTH XUMHUYECKOTO CUHTE3a;

. SKOJIOTUYECKUE MPEUMYIIECTBA KATATUTUYECKUX XUMHUUYECKUX IIPOLIECCOB, B TOM YHUCIE
HETPaJUIMOHHBIX METOIOB aKTHBALIMM XUMHUYECKUX PEaKInii;
. MEPCTIEKTUBBI HMCIIOJIb30BAHUS BO300OHOBIIIEMBIX HMCTOYHUKOB CHIPhSI W BO30OHOBIISEMBIX

MCTOYHHUKOB PHEPIHH, X BKJIAJl B 001I[ee MHPOBOE YHEPIETHIECKOE IIPONU3BO/ICTBO;
* MHpPOBbIE pa3pabOTKH B 00JIaCTH «3€JICHON XMMHUW» U HAIPABJICHUS €€ Pa3BUTHS,
. OCHOBHBIE KOHLCMIMU W Ba)KHEHIIME HANpaBlICHHUS JIOTHCTHKH PECYpPCO’HEProcOepexeHus
(«3ereHoi JTOTUCTHKH).

yMeTh:
* OIEpUPOBATH KIHOUYEBBIMHU MOHATHAMH «3€JI€HAs XUMUSI» U «yCTOMYHBOE PA3BUTHEY;
* OpHUEHTUPOBATHCS B COBPEMEHHBIX TEHACHUUAX Pa3BUTUSI MUPOBOM XMMUYECKOH IPOMBIIIIEHHOCTH
U «3EJIEHBIX» aNbTEPHATUBAX TPATUIIMOHHBIX XUMHUYECKUX TEXHOJIOTH;
* aHaJIM3UPOBATh U OLEHUBATh BO3MOYKHOCTHU «3€JIEHBIX» TEXHOJIOI'MH IPU PELIEHUM NPAKTHUUECKUX
JIOTUCTUYECKUX 3a/a4; BBIOMpATh ONTHUMAalbHBIE IIyTH M METOAbl TPOBEACHUS JIOTUCTHYECKUX
OIEPALUI C YUETOM IPUHIIMIIOB «3E€JICHOU XUMUW;
* oneHuBaTh 3Q(HEKTUBHOCTD MPOBEACHUSI XUMUYECKUX MPOLECCOB U UX PUCKH C TOYKH 3PEHUS UX
0€30MacHOCTH JIOTUCTHYECKHX OIepalui, OKpYyKalolledl cpeiasl M 4YeloBeKa, Ipeasararb IyTH
CHIDKEHHSI PHCKOB, 0a3upyIOIIKecs Ha MPUHLIMIAX «3EJICHOW XUMUNY;
. BBUIBJISITh  HENOCTaTKU COBPEMEHHOW IIPAKTUKM  YIPABICHUA MPENIPUATUAMU  Kak
9KOJIOTO-COLIMAIBHO-DKOHOMUYECKHUMHA CHCTEMaMH, HCXOAA W3 TNPUHLUIIOB «3€ICHON» XHMHH H
«3€JICHOW» JIOTUCTHKHU (JIOTHCTHKH PECYpPCOIHEPTrOCOCPEIKEHN).

BJIaJeTh:
* [OIXOJAaMHU K aHaJIu3y JIOTUCTUYECKUX CHCTEM M TEXHOJIOTHH C MO3ULUI KOHLEHIUHU «3EJIEHON
XUMHUH» U PECYypcocOeperaonmx TeXHOIOTHil.
* 3HaHUAMH OCHOBHBIX MOHSTHH, NPUHIMUIIOB, BO33PEHUM, COCTABIAIOINX COAEPKAHUE KOHLEILINUN
YCTOMYMBOTIO pa3BUTHS;
* KOMIUICKCHOM METOAOJIOTUEH pa3pabOTKH PecypcorIHeprocoOeperarommx SKOIOTHIECKH 0e30MMacHbIX
TEXHOJIOTUi NepepaboTKH MPOMBIIICHHBIX OTXOJ0B HA OCHOBE MPUHIIUIIOB «3€JICHOM» JIOTUCTHKH

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO



3. Hepeqeﬂb THUIIOBBIX BOIIPOCOB, 3az[aﬂm“1, TEM AJH NOATOTOBKH K TEKyHIEMY KOHTPOJIIO

Hepeuenb KOHmMPOJIbHbIX 60RPOCO6 U 3A0aHUIl 0714 CAMOCHMOAMENbHOI pa60Mbl U npakmuidecKum
3AHAMUAM U KOJLIOKBUYMAM .

MOOyﬂb 1 «3enenas xumusy — xumus & unmepecax ycmoﬁlmeoeo paseumust. Onucanue «3e1eHbIxy

npoyeccog

1. OrHomenme oOmecTBa K XUMHH. lIyTH pemieHnss 3KOJOTHYECKHX MPOOIEM XHMHUYECKOTO
mpon3BoAcTBa. OCHOBHBIE YEPTHI XUMHUHU OYAYIIETO.

2. Ompenenenue «3eneHON XUMUM». OCHOBHBIC IPUHIUIIBI «3€TICHONH XUMUI».

3. I'nmaBHBIE HanpaBIeHUS PA3BUTHS «3EICHON XUMHUM». «

4. 3ercHBI» XUMHUYECKHH CHHTE3 B CPaBHEHUHM C TPAJAWLUOHHBIM. «3€JEHBbIC» TEXHOJOTUU B
XUMUAYECKOH MPOMBIILIEHHOCTH.

5. Cucrema skonoruueckoro MeHexkmMenTa (EMS): monsiTe, KitoueBbie SIeMEHTHI, UK JemuHra,
0a30BbIl CTAHAAPT.

6. OcHoBHbIe npUHIHMIIBI 1 1ieH periamenta REACh. Perucrparmonssie nokymerts REACh.

7. OSOR xonnenmus. OKOMapKUPOBKa.

8. Cucrema Kmaccudukannm n Mapkupokn Xummdeckoi [Ipogykmmm

9. [IpuHOUIBI PACCMOTPEHUSI XUMHYECKOW PEaKINH C TOYKH 3PEHUS «3€TCHON XIMUI».

10. Kpurepun 3pPpeKTHBHOCTH XMMHUYECKUX PEAKIUH: BBIXOJ MPOAYKTa, CEICKTHBHOCTh, aTOMHAs
a¢pdekTuBHOCTD, E-(hakTop M criocoObl MX pacueTa. YBEIUYCHUE MOJICKYISIPHOM CIIO)KHOCTH Kak
OCHOBHAsI CTpaTernyeckast JINHUA.

11. [punnunel BeIOOpa UCXOTHBIX MAaTEPUANIOB, PEareHTOB, PACTBOPHUTENICH, YCIOBHH MPOBEICHUS

peaxiuii ¢ Touky 3peHust 00mIei (h(HEeKTUBHOCTH XUMUYECKOTO CHHTE3a.

Mooynw 2 «3enenviity xumuueckuii cunmes

1.
2.

o 0k~ w

Kpurepuun naeanbHOro XMMUIECKOTO CHHTE3A.

Bunsl katanuza. Tunsl 1 nmapaMeTpsl KaTtann3aTopoB. OCHOBHBIE MIPEUMYIIECTBA U HEAOCTATKH
TOMOTe€HHOro Katanuza. Ilepokcun Boaopona kak '"3eneHblid" oOKWUcIuTENb. bHokaTamus.
HanoxkartanusaTtopsl.

HetpagunuonHsle METOABI aKTUBALIUY, IPUMEPBHI, TPEUMYILECTBA.

ITpumeps! "3emeHbIX" TOMOTEHHBIX KATATUTUYECKUX PEAKIINH.

PactBopuTenu B «3eneHoi xuMum» (cBepxkputndeckuii CO2, Bojja, MOHHBIE KUAKOCTH).
[TpoBeneHre XUMUYECKUX TIpOLIeCCOB Oe3 pacTBopuTeneil. TBepaodasHbie peakinu.

Mooy 3 BozobHosnsiemvle UCTOYHUKU dHEP2UU U CLIPbS. «3eleHas XumMusy u (HaHO)MOKCUKONO2US.

1.

~own

O N O

9.

[TpoOiemsl sHEprocoepexeHrs. Bo300HOBIIIEMbIE HCTOYHUKY SHEPTHH

Bopoponnas texHosorus. TOMTUBHBIC SJIEMEHTBI.

Bromacca kak HCTOYHHK SHEpPruu. bruostanon u 6uoan3esb.

MeToonorust OLEHKH pUCKa. YTIpaBiIeHNE MPOMBITINIEHHBIM PUCKOM C YI€TOM TEXHOJIOTUYECKIX
1 3KOHOMHYECKUX BO3MOKHOCTEH €ro MpeaypekaCHuU.

HanoTOKCHKONIOTHS: OCHOBHBIE aCIIEKThI 1 HarpaBJICHUA HCCHeHOBaHHﬁ.

IIporecchl KOHBEPCUU OMOMACCHI.

XuMHYeCKHe IIPOAYKTEI U3 B0306HOBJ'IHCMLIX HNCTOYHUKOB ChIPbA.

XUMHUECKHE TPOJYKTHI, TMoOJy4aeMbie H3 Ouomacchl. [lojMMepHbIE MaTepuallbl W3
BO300HOBJISIEMBIX UCTOYHHKOB CHIPhS, OMOTLIACTHKH.

Y Tunmzanus 0TX0/I0B IJIACTMACC B IIEHHBIE TTPOIYKTEHI.

Mooyne 4 «3enenas nocucmuray

1.

OCHOBHBIE TIOHSTHS, KOHIICTIIIUU U METObI JOTUCTHKH PECYPCOIHEProcOepekeHus («3eIeHOM»
JIOTHCTHUKH).

[TonsTre sHEpropecypcocOEperarmumx 3KOJOTHYSCKA O€30TMaCHBIX, WIH «3€JCHBIX», Ieren
mocTaBoK. CTpaTerus «HyJIeBBIX 0TX0H0BY («Zero Waste») B «3eJeHBIX)» METISIX TOCTaBOK.
IIpstmble 1 0OpaTHBIE T TTOCTABOK.



Continuous Acquisition and Life-cycle Support, «CALS»-TeXHOJOIMH YIIpPaBICHUS BCEMHU
9TAIaMM KU3HEHHOTO [IMKJIa MPOILYKTOB U TEXHOJOTHYECKUX YCTAHOBOK.

PaspaboTka pecypcosHeprocoeperarolix TeXHOIOTHiA TIepepabOTKH OTXOIOB C MCIIOJIb30BAHHEM
HPHHIATIOB «3€JICHONW» JOTUCTHKH. ONTHMH3AINS JIOTHCTHYECKOTO YIIPABICHAS MUHUMH3AIHEH
OTXOJIOB Ha BCEX 3TAlax XXU3HEHHOTO IUKJIA XUMHIECKOM TPOTyKITUH.
Pecypcosneprocoeperaronye  SKOJIOTHYECKH ~ O€30MacHble  TEXHOJOTHH  MepepaboTKu
HPOMBIIIJIEHHBIX OTXO0B Ha OCHOBE MPHHIIMIIOB «3€JIEHOI JTOTUCTHUKH.

Ilpumepuot 6unemos 01 KOJIIOKGUYMOE:

MOOyﬂb 1 «3enenas xumusy — xumus 6 unmepecax ycmoﬁlmeoeo paseumust. Onucanue «3e1eHbIxy»

npoyeccog
Bapuanr 1
1. Onpenenenne «3eneHoi xumun». OCHOBHbIE IPHUHLMIIBL «3€JICHON XUMUN.
2. Cucrema 3KOJIOTUYECKOTO MEHEDKMEHTA: IOHITHE, KIIOYEeBBIE JJIEMEHTHI, LHUKN JlemuHra,
0a30BBIl CTaHAAPT.
3. OxapakrepusyiTe ONaCHOCTh a30THOW KHUCJIOTHI B COOTBETCTBUHY MIEPEYHEM KIIACCOB OITACHOCTEH.
Bapmuanr 2
1. Tlepeuncnurte KpUTEPHH, KOTOPHIM JIOJDKHA OTBEUYATh UACANBHAS XUMUYECKash PEaKIysl.
2. Yro takoe REACH? OcHoBnble npuHImnb U nenu perinamenta. OSOR koHIenius.
3. CpaBHUTBH 10 aTOMHOH 3((EKTUBHOCTH JIBa IPOMBIIICHHBIX CIIOc00a MomydeHus (eHoa u3
OeHzomna.
BapuanT 3
1. T'moGanpHasi cuctema KiaccU(pUKaUM U MapKUPOBKU XMMUYECKUX BEILECTB: LI€Jb BHEIPEHUS,
KJIACChI OTIACHOCTH BEILIECTB, CHTHAJBHBIE CIIOBA, TUKTOIPAMMBEI.
2. IlpuBenute mpUMEpbl «3KOHOMHBIX» W «HEIKOHOMHBIX» PEaKIUH C TOYKH 3PEHUS MPUHIMIA
HKOHOMHH aTOMOB.
3. CpaBHUTH aTOMHYIO 3Q(PEKTUBHOCTH JABYX METOJIOB ITOYICHUS aHTPAXUHOHA.
Bapuanr 4
1. CdopmynupyiiTe TPUHIMIBI ¥ TETd MPOTPaMMBbl MHUPOBBIX MPOM3BOJUTENCH XHUMHUYECKOH
nponykiuu «OTBeTCTBEHHAs 3a00Tay.
2. Mepsl nosbleHUs 3PPEKTUBHOCTH XUMUYECKUX PEAKLIUH.
3. OxapakTepu3yiiTe 0MacHOCTh O€H30J1a B COOTBETCTBUM MEPEYHEM KITACCOB OMACHOCTEH.

MOdy]lb 2 «OcHosHole NPpUHYUNbL ONUCARUA XUMUYECKUX CUCMEM U NPOMEKAHUSA XUMUYECKUX npoyeccoe»

Bapmuanr 1
OxapakTepusyHTe «3eJIeHbIe» CIIOCO0b! AKTUBALIMHM XUMHUUECKUX PEaKIHi.
VoHHbIE )XUAKOCTH, X CTPOEHHE, CBOMCTBA, TUITMYHBIE NpeAcTaBuTeNH. [IpenMyiiecTBa HOHHBIX
XKHUJIKOCTEH Mepe]] KIacCHYeCKUMH OpraHUYeCKUMH PACTBOPUTEISMHU.
CpaBHuTe (OTOXMMHYECKHH W HE (POTOXMMHYECKHH NPOMBILUIEHHBIE METOABI MOJIy4eHHs
kanposnakrama. O6cynure 00beMbl U NPUPOTY 00pa3yIOIIUXCSl OTXOA0B B KaXJIOM Iporecce, a
TaK)Ke YHEPTro3aTpPaThl.

Bapmuanr 2
Uro Takoe Onokatanni? Kakue mpermMyinecTBa 1 HeOCTATKH OMOKATATUTHYECKUX METOI0B?
Haiinute B wuHTepHeTe WH(OpMAIMIO O METOJle TOJNYYSHHS THIPOXHWHOHA, pa3paOdOTaHHOM
xommanueir Upjohn (Upjohn hydroquinone process). CpaBHHTE 3TOT METOJA C KJIACCUYECKHM.
Kakue y Hux npeumymiectsa 1 HelOCTaTKu?
[IpoBeneHne XMMUUECKUX IpoLeccoB Oe3 pacTBoputeneil. TBepaodaszHble peakuu.

Bapwuanr 3



Karanntnueckue peakunu okucnenus. [lepokcu Bogopona Kak «3eIeHbI OKUCITUTENb.

Bona kak «3eneHslil» pacTBOPUTENh: MpeuMyIecTBa U Henoctatku. OcoObie CBOMCTBA BOABI Kak
pacTBOPUTEIS, TPUMEPHI UCTIOTH30BAHMS.

Bri6epute 110001 KpyMHOTOHHA)KHBIN XUMHYECKUH MPOAYKT M OOCYIUTE HA €ro mpuMmepe, Kak
MPOABUHYJICS MPOM3BOACTBEHHBIN Tpoliecc 3a mocieanne 50 JeT ¢ TOYKHA 3PEHHH DKOJIOTHU H
SKOHOMUYHOCTH.

BapuanT 4
[TepeuncnvTe TPUHIMIIBI HHTCHCU(MUKAIINHA TEXHOJIOTHIECKUX TIPOIICCCOB.
Ob6cyanTe mpenMyIIecTBa U HEAOCTATKH UCIIOB30BaHMsI CBepXKpUTHIecKnX Boasl 1 CO2 BMecTo
OPraHUYECKHUX PACTBOPUTENCH.
[Touemy kaTann3 Oka3pIBa€T MEHBIIIEE SKOHOMUYECKOE M IKOJIOTHYECKOE BIUSHHUE MTPH
pa3paboTKe TOHKUX U (hapMaleBTUICCKHX MPOTyKTOB?

Mooynu 3 u 4 Bozobnosnsemble UCMOYHUKU IHEPSUU U CBIPbSL. «3eNleHas Xumusay u (Hano)moxcuxonozus |
«3enenas nosucmuray

N

n

Bapmnanr 1
MeTo 161 KOHBEPCHUH OHOMACChHI B TOTTUBO.
HanoTokcukonorus kak HOBOe HalpaBiIeHUE UCCIIEOBAaHUIN 1 HOBas IUCIUILINHA.
OcHOBHbIE TOHATHS, KOHLENIIMH 1 METOABI JIOTHCTUKH PECYPCOIHEProcOepeKeHusI.

Bapmuanr 2
HasoBurte 1 KpaTKo OXapakTepHu3yiTe HAIpaBICHUS 3aMEHBI IUIACTMACC Ha MX OMopa3iaracMele
aHaJIoTH.
BOI[OpO)IHaﬂ TEeXHOJOrHs. TOIINBHBIE DJIEMEHTHI.
TOKCHYHOCTh XUMHYECKUX BEIIECTB JUIS YeIOBeKa M OMOCQephl, MEPHOA U MyTH Pa3JIOKEHHS B
NIPUPOAE, TOKCUYHOCTH BTOPUYHBIX IIPOAYKTOB.

Bapuanr 3
DTaHOI KaKk BO30OHOBIISIEMBII BH]] TOIUIMBA: TPEUMYIIIECTBA U HEJTOCTATKH.
[TpuBeauTe mpuMepsl XUMUYECKHUX MTPOIYKTOB Ha OCHOBE IEIJUTIONO3BI, KpaxMala, caxapos.
[Tpumepbl HEeTbHBIX 3€JIeHBIX TEXHOJIOTHI.

Bapuanr 4
buopasnaraemele nosmMepsl. Y THIIN3anUs OTXOJ0B MIACTMAcC.
XuMH4YecKre HICTOYHUKHM TOKa — MIPUHIIAIL pa6OTLI. HYTI/I OIITUMU3aAIIUNU XUMHUYECKHNX NUCTOYHHUKOB
TOKa.
Crparerus «HyJeBBIX OTX00BY» («Zero Waste») B «3€JI€HbIX» LIEMAX TOCTaBOK.

Ilpumepnvie memol peghepamos:
1.

2.

© XN O~

IIporpecc HayKku U poiib «3€I€HONH XUMUU B COBPEMEHHOM MHUPE

I'ocynapcTBeHHBIE N MEXIYHApPOIHBIE IPOTPaMMBI, HAIIPABICHHBIC Ha PEAIM3alHI0 IPUHIIAIIOB
3€JIEHOM XUMHH

IIpuHIUIBI «3€TIEHOW» XUMUU, «3€JIEHOW JIOTUCTUKH U «3€JICHON» TEXHUKH

Crparteruu 1 NoAxo/sl K pecypcod(hHeKTHBHOCTH

Cucrema 3K0JIOTHYECKOTO MEHEHKMEHTA

HerpaaumoHHbIe CUCTEMBI TTOTYYEHHUS M XPaHEHUS DHEPTUN

HoBsie kaTanu3aTops! s MPOLIECCOB XUMHUECKOH SHEPTeTHKH

buokaranus B NpOMBIIIJIEHHOCTH

TexHOI0rnN UCNOIB30BaHUS OOMACCHI

10. HaHOTOKCHKOIIOTHSI: OCHOBHEIC ACIIEKTHI 1 HaIrpaBJICHUA I/ICCJ'IGZLOBaHI/Iﬁ
11. HoBoe arrapaTHoe O(bOpMJ'IeHI/Ie «BCJICHBIX» TEXHOJIOTUYCCKUX ITPOLECCOB



4. TlepeueHb THNOBBIX BOMPOCOB M TeM JJs TPOBedeHHs] NPOMEKYTOUYHOH AaTTeCTAIMH
00y4YaroIuXcs M0 UTOTaM 00y4YeHHsI

1.

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

IIpoGmeMbl COBpPEMEHHOTO XHMHYECKOTO IIPOM3BOACTBA: HECTAOMIBHOCTh IPOIECCOB,
OTXOZbI, OTPAHUYEHHOCTD YTIIEBOJJOPOAHOTO CHIPbSI U HICTOYHUKOB SHEPTHH.

TIpenmeT u 3a1auu «3e1€HON XUMUNY. JIBeHAIIaTh MPUHIIMIIOB «3ejieHoi xumuu» [losa
Amnacraca u [Ixxona YopHepa. HanpapieHusi pa3BuUTHs «3eJ€HON XUMUW». JIoructuueckue
ACTIEKTHI «3eJIEHOW» XUMHUH.

«3eNeHpli» XUMHYECKUH CHHTE3 W €r0 OCHOBHEBIE KPHUTEPHH M 0coOeHHOCTH. BHempenwne
«3EJICHBIX» TEXHOJIOTHI B MPOMBIIIEHHOE MTPOU3BOJICTBO.

IIpoGmeMbl COBPEMEHHOTO XHMHYECKOTO IPOW3BOACTBA: HECTAOMIBHOCTH IIPOIIECCOB,
OTXO/JTbI, OTPAHUYEHHOCTH YTIIEBOIOPOTHOTO CHIPHSI 1 HICTOYHUKOB SHEPTHH.

3eneHass XUMUS KaK CIIOCO0 CHIDKEHUS] HETATHBHOTO BIMSHUS XUMUYECKIX TIPOU3BOJICTB.
IlonsTre «ycroiunBoe pa3BuTHEY». MOJENb YCTONUNBOrO pa3BUTHS U €TO MTOKA3aTEINH.
Peanuzanus B XuMHUYECKOH MPOMBIIUIEHHOCTH KOHIENNK «bojee yrcroe mpon3BOICTBOY,
"Bonee 4ncTOE TPOM3BOACTBO" Kak akTyalbHas CTpaTerus pas3BUTHUS  MHPOBOH
MPOMBIIIIIIEHHOCTH.

Mogenp yCTOWYMBOTO Pa3BUTHUS U €TI0 OKA3aTENH.

[IporpamMmmMa MHPOBBIX TPOHU3BOIUTENCH XUMHYECKOH mpoaykunn «OTBeTCTBeHHas 3a00Tay
(«Responsible Care») u I'mobansuass Crparerus Ynpasnenus [Ipoxykrom (Global Product
Strategy, GPS), Bkian B ycTOMYMBOE pa3BUTHE.

Cucrembl skonorudeckoro MeHemkmenTa: SO 14001, eBporelckuii 3KO-MEHEIKMEHT WU
aynut (EMAS).

3akoHOAATeNbHbIE JOKYMEHTHI, pEerjJaMeHTHPYIOLIMEe OXpaHy OKpYXaroled cpeasl B
XMMHYECKOM MPOMBIIIIEHHOCTH: TpeboBaHus K xumuueckoi npoaykuuu Chemicals Policy,
REACh (Registration, Evaluation, Authorisation and Restriction of Chemical substances).
Cucrema Kiaccudukamuu u Mapkuposku Xumudeckoit [Tpoxykuuu (Globally Harmonized
System of Classification and Labeling of Chemicals, GHS). DxomapkupoBka.

OcHoBHBIE TpeOOBaHUS K MPOMBINIJICHHBIM TPOIECcCaM, MX ATallbl, XapaKTEPUCTHKH, yIeT
CTaJIui.

IIpuHIMIIBI PACCMOTPEHUS XUMUYECKOU PEAKIIMU C TOUKH 3PEHHUS «3EJIEHOU XUMUNY.
Kpurepun 23 QpeKTHBHOCTH XUMHUECKUX PEAKIINI: BBIXOJI MPOAYKTA, CEIEKTUBHOCTD, AaTOMHAs
s¢dexkruBHOCTh, E-pakTop M cmocoObl wux pacuera. lIpuMepbl <«3KOHOMHBIX» U
«HEIKOHOMHBIX» PEaKIUi ¢ TOUKU 3pSHUS MPUHIINATIA SKOHOMHH aTOMOB.

E-pakTtop B pasmMYHBIX OTpaciaX XHMHUYECKOW MPOMBIIUIEHHOCTH, OCOOEHHOCTH
(hapManeBTUYECKOH OTpaciu. YBEIWYeHHE MOJEKYISIPHONH CIIO)KHOCTH KaKk OCHOBHAs
CTpaTermyeckas JINHUsI.

[MpuHnmel  BEIOOpAa HWCXOMHBIX MAaTepUANIOB, PEAareHTOB, pAacTBOPHUTENEH, YCIOBHI
MPOBEJICHHS PEaKIMii ¢ TOUKH 3peHUs 001IeH 3PPEKTUBHOCTH XUMUIECKOTO CHHTE3A.
[Mpenmy1iecTBa KaTaTUTUIECKUX XMMUYECKUX MPOIECCOB Mepe]] HeKaTATUTHUECKIMU C TOUKH
3peHus "3eJIeHON XUMUH.

Tunsl KaTaM3aTOpOB: TOMOTEHHEIE, TE€TEPOTeHHBIE, KaTaIN3aTophl (Pa30BOro nepeHoca,
Oomokaranm3atopel. Pereneparus u nepepaboTka karanusatopos. [lpumeps! "3eneHpix"”
TOMOTEHHBIX KaTAIMTHIECKAX PEaKIni.

Karanu3 Hanouactunamu.

DepMeHTHI ¥ pepMEeHTaTUBHBIE CITOCOOBI yaICHHS 3arPS3HEHNN U yTHIIN3ALUHA OTXO0H0B.
Ilepoxcun Bomoposa kak "3eneHplid" okuciuTensb. [IpuMeHeHne Tepokcuaa BoAopoaa st
yJIaJIEHUS BPEIHBIX BEIIECTB M3 CTOYHBIX BOJI, TOYBBI, IPOMBIIIJICHHBIX Fa30BbIX BEIOPOCOB.
HerpaauimonHble METONIbI aKTUBAIIMA XMUMHUYECKUX PEaKIMi: yIbTPa3ByKOBas aKTHBAIIUS
XUMHYECKHX MPOIIECCOB, COHOXUMUS. MUKPOBOIHOBAS aKTHUBAIHSI XUMHUUECKHUX MTPOLIECCOB.
DoTOXMMHUYECKAs U IUTa3MOXUMHYECKAasi aKTHBALIUS XUMHUECKUX MTPOLIECCOB. DKOIOTUIECKUE
IpeuMyIIecTBa HPOTOXUMHUYECKUX H TIIA3MOXUMHUYECKUX MIPOLIECCOB.

[IpenmymiecTBa CBEpXKPUTHYECKHUX pAcTBOpUTENECH TMeped KiacCHYecKuMH. IIpumepbl
CBEPXKPUTHUYECKHX PAaCTBOPUTEIICH.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.
41.

42.

43.

Bona kak «3eneHbli» pacTBOPUTEINb: IPEUMYITeCTBA U HepocTaTku. OcoObIe CBOMCTBA BOIBI
KaK pacTBOPHTEJIS, IPUMEPHI UCTIOTB30BaHMUS.

WonHbBIE XUAKOCTH, TUITUYHBIE TMpeACTaBUTENH. VOHHBIE XHUIKOCTH W3 BO300HOBISEMBIX
WCTOYHUKOB CBHIPhS. [IpemMyImecTBa HMOHHBIX JKHIKOCTEH TMepel KIACCHYeCKHMU
OpPTaHWYECKUMH PACTBOPHUTEIISIMH.

[IpoBenenne XUMHUUIECKUX TpoLieccoB Oe3 pacTBopuTeneil. TBepaodasHble peakuuu.
Bo3o0OHOBNIsIeMble MCTOYHMKH SHEPrMM W WX BKJIAJ B 00lIee MHUPOBOE JHEPTETHUECKOE
pou3BoAcTBO. Bogopoanas Texnonorus. TomvBHbBIE 3JIEMEHTHI.

Bruomacca kak HCTOYHHMK OJHEpPruM. OTaHOA Kak BO30OHOBISEMBbIH BHJI TOIUIMBA:
MPENMYINECTBa U HeAOCTaTKU. brosTanon n Ononnsens.

IIpomeccsr kOHBepcHM OWOMACCHI: TEPMOJH3, MUPONN3, Ta3HU(PHUKAIMA, THIPOTEPMOIIN3,
tdhepmenrarus, mnepepaboTka B Omora3z. XHWMHYECKHE MPOAYKTHI W3 BO30OHOBISEMBIX
WCTOYHHUKOB CHIPBS.

Lemnnrono3a W KpaxMan Kak OCHOBHBIE TIepepadaTbiBaeéMbleé KOMIIOHEHTHI OHOMACCHI.
[lonmumepHble MaTepuaibl W3 BO30OHOBISIEMBIX HCTOYHUKOB CBHIPBS, OHOIUIACTHKH.
VYTunuzauus oTXo0B MJIAaCTMACC B [IEHHBIE MPOIAYKTHI.

TOKCHYHOCTh XUMHUECKHX BEIIECTB IS YeTIOBeKa U OMocephl, MEPUOJ] U MYTH Pa3I0KEeHUS
B IIPUPO/IE, TOKCHYHOCTh BTOPUYHBIX MPOIYKTOB. [loBepxHOCTHO-akTHBHBIE BemecTBa ([IAB),
TIECTHUIHU/IBI U IP. TOKCUKAHTHI B OKPY’KaIOIIEH cpere.

Meromonorusi OLEHKH pHCKAa: WACHTU(UKAIUS OIACHOCTH, OIEHKAa BO3ICHCTBHUA,
oTmpezieNieHNe J030BO0i 3aBUCUMOCTH d((dekTa, pacyeT KOHKPETHOTO PUCKA.

VYipaBineHue MPOMBIIUIEHHBIM PUCKOM C YYETOM TEXHOJOTHYECKHX W SKOHOMUYECKHX
BO3MOKHOCTEH €ro npeaynpexacHusl.

HanoTokcukomornss Kak HOBOE HalpaBl€HHE MHCCIEIOBaHMM W HOBas JAUCHUIUIMHA.
MexaHu3Mbl TOKCHMKOJIOTMYECKOTO AEHCTBUS HaHodacTUll. llepcrnekTuBbl pa3BUTHUA
HAaHOOMOTEXHOJOTHH.

TexHOMOTHYECKNE aCHEKThl BHEIPEHHS «3EJCHBIX» XUMHUYECKHX IPOIECCOB. AMMapaTHOe
o opMIIEHHE U TTPUMEPHI IIEBHBIX 3€JIEHBIX TEXHOJIOTHHA.

OCHOBHBIE TOHATHSI, KOHIETIINYA U METO/IBI JIOTUCTHKH PECYPCOIHEPTOoCcOepeKSHHUS.

[ousiTHE 3HEPropecypcocOeperaroInX IKOIOTHIECKH Oe30TaCHBIX, MU «3EJCHBIX», MeMnei
nocTtaBok. [IpsiMble 1 0OpaTHBIE LIENH MOCTABOK.

Crparterust «HyJeBBIX OTXOA0BY» («Zero Waste») B «3€JeHBIX» LIETISX MTOCTaBOK.
JlorucTueckue CHCTEMBI M IeNH MOCTABOK JHEPropecypcocOeperarommx Mporu3BOJICTB U
xuMmudeckux npeanpustuid. Continuous Acquisition and Life-cycle Support u «CALS»-
TEXHOJIOTHH YIPAaBICHHs STalaMH >KA3HEHHOTO IHMKIIA MPOAYKTOB M TEXHOJIOTUYECKHX
YCTaHOBOK.

Pazpabotka  pecypcosHeprocOeperarwommx TEXHOJIOTHHA  IMepepadoTKH  OTXOJOB  C
WCIIOJIb30BaHUEM TPHUHIMIIOB «3EJIEHOM» JOTHCTUKH. ONTUMH3AIMS  JIOTHCTHYECKOTO
yIpaBieHUss MUHUMM3AIMEeH OTXOJOB B HMCTOYHMKAX WX BO3HMKHOBEHHS Ha BCEX dSTamax
JKU3HEHHOTO ITUKJIa XUMHUYECKOH MPOAYKIINH.

PecypcosneprocOeperaromiye  SKOIOTHUECKH  O€30MacHble  TEXHOJOTHH  IepepadOoTKU
MIPOMBIIIUIEHHBIX OTXOZI0B HAa OCHOBE MPHUHIIAIIOB «3EJICHON JIOTHCTUKH.

Kpumepuu oyenueanusa:

Onenka bainel Kpurepun

OT1iauuHo
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- CHUCTEeMaTH3UpPOBaHHbIE, TNyOOKHWE M TOJHbIE 3HAHUS MO BCEM
paszzienaM y4eOHOW MporpamMMbl, a TaKKe 10 OCHOBHBIM BOIIPOCAM,
BBIXO/ISIIIIMM 32 €€ TPEeJIEIbl;

- TOYHOE MCIIO0JIb30BAaHUE HAYYHOH TEPMHUHOJIOTUU (B TOM YMCIE HA
MHOCTPAaHHOM  SI3bIKE€), CTWJIMCTUYECKH T'PAMOTHOE, JIOTUYECKH
IIPABUJIBHOE M3JI0KEHHE OTBETA HA BOIPOCHI;

- 6e3yInpedHoe BIaJIeHUEe NHCTPYMEHTapHeM y4yeOHOU JHUCUUIUIMHBI,
yMeHue ero 3(p@eKTUBHO MCHOJIB30BATh B MOCTAHOBKE U PEIICHUH
HAyYHBIX U MPOECCHOHANbHBIX 3a/1a4;




- BBIP@XKEHHAsl CIIOCOOHOCTh CaMOCTOSTEIBHO M TBOPUYECKH PEIIaTh
CJIO’KHBIE TIPOOJIEMbI B HECTaHJAPTHON CUTYallUH;

- TOJIHOE M TJIyOOKOE YCBOEHHE OCHOBHOM M JIOMOJIHUTENILHON
JIUTEPATypBHL, PEKOMEHI0BAaHHOU yueOHOI IIPOrpamMmoin
JUCLUILINHBI,

- YMEHHUE OPUEHTUPOBATHCS B TEOPUAX, KOHLEIIUAX U HAIIPABJICHUAX
[0 W3y4yacMOW IUCUUIUIMHE W JaBaTb UM KPUTHYECKYIO OLICHKY,
UCIIOJIB30BaTh Hay4YHbIE JOCTHKECHHUS IPYTUX JUCLUILINH;

- TBOpYECKas CcaMOCTOATeNbHas paboTa Ha MPAKTHYECKUX,
7a00paTOPHBIX  3aHATHUSX, AKTUBHOE Yy4yacTHME€ B TIPYIIOBBIX
00CYX/IEHUSIX, BBICOKUI YPOBEHb KYJIBTYpbl UCIIOJIHEHUS 3aJIaHUH.

- CHUCTEeMaTH3UPOBAaHHBIC, TIyOOKHWE W TIIOJHBIE 3HAHUS MO BCEM
paszzenaM yuyeOHON IPOrpaMMBl;

- TOYHOE HMCMOJIb30BaHUE HAYYHON TEPMHHOJOTUU (B TOM YHUCIIE HA
WHOCTPAaHHOM  SI3bIKE€), CTHJIMCTUYECKH TPAMOTHOE, JIOTUYECKU
MPAaBUILHOE U3JIOKEHUE OTBETA HA BOIIPOCHI;

- BJIaJIeHUE MHCTPYMEHTapHeM y4eOHOW NUCUUIUIMHBI, YMEHHE €ro
3¢ (}HEeKTHBHO HCIOIB30BaTh B IMOCTAHOBKE M PEIICHUM HAYYHBIX U
npoecCHOHANBHBIX 3a/1a4;

- CIIOCOOHOCTH CaMOCTOSITEJIBHO M TBOPUECKHM pELIaTh CII0KHbBIE
npoOyieMbl B HECTaHIAPTHOM CHUTyalluM B paMKax Yy4eOHOI
MPOrPAMMBbI, IIOJHOE YCBOEHHWE OCHOBHOW U JOMOJHHUTEIbHON
JIUTEPAaTypBHL, PEKOMEHIOBAaHHOM yueOHOI porpaMmon
JIACLIUIUIUHBI;

- YMEHHE OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHUEMUHUIX U
HalpaBJICHUAX [0 HW3y4YaeMOW JHUCHUIUIMHE W J1aBaTh UM
KPUTHUYECKYIO OLIEHKY;

- camocTosTeNlbHas paboTa Ha MPAKTUUECKUX, J1abOpaTOPHBIX
3aHATUAX, TBOPUECKOE YUacTHE B TPYIIOBBIX OOCYKICHHIX, BEICOKUN
YPOBEHb KYJIbTYPbI UCIIOJTHEHHUS 33 IaHUM.

- CHCTEeMaTH3UpPOBaHHbIC, IIYOOKHE M TOJHBIE 3HAHUSA IO BCEM
MIOCTaBJIEHHBIM BOIIPOCaM B 00beMe yueOHOM MPOrpaMMbl;

- HCIIOJIb30BAHME HAYYHOW TEPMHMHOJIOTMM, CTHJIMCTUYECKH
rPaMOTHOE, JIOTHYECKU MPaBUIILHOE U3JI0KEHNE OTBETA Ha BOIIPOCHI,
yYMEHHUE J1e1aTh 000CHOBAHHBIE BBIBOIBI;

- BJIQJICHHME HMHCTPYMEHTapueM y4uyeOHOW IUCHMIUIMHBI (METoJaMHu
KOMIIJIEKCHOT'O aHAJIN3a, TEXHUKOW MH(OPMAIIMOHHBIX TEXHOJIOIHIA),
YMEHHME €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUH HAy4YHBIX U
npodeCCHOHATBHBIX 3a/1a4; CIIOCOOHOCTbh CaMOCTOSITENbHO pelIaTh
CJIOXHBIE TIPOOJIEMBI B paMKax y4eOHOM MporpamMmmsl;

- YCBOCHHME OCHOBHOM ¥  JIONOJHUTEIBHON  JINTEPATYPHI,
PEKOMEHI0BaHHOM y4eOHOM MPOrpaMMOoi TUCHIUIIINHBL;

- YMEHHE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMNLUAX
HAIpaBJIEHUSAX MO HU3ydyaeMOWl JUCHMIUIMHE W JaBaTb UM
KPUTHYECKYIO OLIEHKY € MO3ULUI roCyAapCTBEHHOMN Mieo0oruu (1o
JUCIUIUIMHAM COLMAIbHO-TYMAaHUTAPHOTO IUKIA);

- aKTMBHasg caMOCTOsITelIbHAas paboTa Ha  MPAKTUYECKUX,
71a00paTOPHBIX 3aHATUAX, CUCTEMATHUYECKOE YJacTHE B TPYIIOBBIX
00CYX/IEHUSIX, BBICOKHI YPOBEHb KYJIBTYphl UCTIOJIHEHUS 3aJIaHHH.

Xopouro

- CHUCTEeMaTH3UpPOBaHHbIE, TNyOOKHWE M TOJHbIE 3HAHUS MO BCEM
paszenaM yuyeOHOM MporpamMmmsl;




- HCNOJNb30BaHME HAYYHOM TEpMUHOJOTMH (B TOM 4YHCIE Ha
MHOCTPAaHHOM SI3bIKE), JIMHTBUCTUYECKH U JIOTUYECKH IPABHIIBHOE
U3JIO)KEHUE OTBETa HAa BONPOCHI, YMEHHUE JejaTb OOOCHOBaHHbBIE
BBIBOJIBI,

- BJaJIeHUE MHCTPYMEHTapHeM y4eOHOW NUCHUIUIMHBI, YMEHHUE €ro
UCIOJBb30BaTh B  IIOCTAHOBKE M  PEUIEHMM  HAy4YHbIX U
npodecCuoHaNbHBIX 3a/1a4;

- YCBOGHHME OCHOBHOW W  JOIOJHUTCIBHOW  JINTEpaATypHl,
PEKOMEHIOBAaHHOHN y4eOHOM MpOrpaMMON JTUCITUTIINHBI,

- YMEHHUE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLENLUAX U
HallpaBJIEHUSAX MO HW3y4aeMOM JUCUUIUIMHE U JaBaTb WM
KPUTHYECKYIO OLICHKY;

- camocTrosiTelibHasg padoTa Ha MPAKTUYECKUX, J1aO0OpaTOPHBIX
3aHATHUSX, YU4aCTHE B TPYIIOBBIX OOCYXIEHHSX, BHICOKUN YPOBEHBb
KYJbTYPbI UCIIOJIHEHHUS 3aJaHUI.

- JIOCTaTOYHO TOJIHBIE ¥ CHCTEeMaTU3MPOBAaHHBIC 3HAHUSA B 00BEME
y4eOHOIl IporpamMmsl;

- HUCHOJb30BaHME  HEOOXOJMMOM  HAy4YHOM  TEPMHUHOJIOTUH,
CTHWJINCTUYECKH TI'PAaMOTHOE, JIOTMYECKU IPAaBUWIIBHOE W3JI0KEHUE
OTBETA Ha BONPOCHI, YMEHUE JIeJIaTh 000CHOBAaHHBIE BBIBO/IbI;

- BJIaJICHUE MHCTPYMEHTapueM yuyeOHOH AMCLUIUIMHBI, YMEHUE €ro
UCIOJIb30BaTh B PELIEHUM Y4YEOHBIX M MPO(ecCHOHANBHBIX 3a/ay;
CHOCOOHOCTh CaMOCTOATENBHO IPUMEHSATh THUIIOBBIE pEIIEHUS B
paMKax y4eOHOU pOTrpaMMBl;

- YCBOEHHE OCHOBHOM JHMTEpaTypbl, PEKOMEHIOBaHHON y4eOHOMH
MPOrPaMMOMN AUCUUILINHBL,

- YMEHHME OpUEHTHPOBATHCS B 0a30BbIX TEOPHSX, KOHLEMIUIX U
HaIllpaBJICHUAX IO HW3y4aeMOW JUCHMIUIMHE W JaBaTb UM
CPaBHUTEIIBHYIO OILICHKY; aKTHBHAs CaMOCTOsATENbHas paboTa Ha
MPAKTUYECKUX, JTa00PAaTOPHBIX 3aHITUSIX, IEPUOANYECKOE YUaCTHE B
IPYIIOBBIX 00CYX/IEHUX, BHICOKUI YPOBEHb KYJIbTYPbl HCIIOJHEHUS
3aJaHuN.

- IOCTaTOYHbIE 3HAHUS B 00beMe yueOHOI MporpamMmsl;

- WCIOJb30BaHUE HAYYHOM TEPMHUHOJIOTMM, CTHINCTUYECKH
IPaMOTHOE, JIOTUYECKHU ITPABUIIBHOE U3JI0’KEHUE OTBETA HA BOIPOCHI,
YMEHHME JIeN1aTh BHIBOJIBI;

- BJIaJICHHE MHCTPYMEHTapueM yueOHOH AMCUUIUINHBI, YMEHUE €ro
MCIIOJIb30BaTh B PEIIEHUH YU€OHBIX U MPOPECCHOHANbHBIX 3a/1a4;

- CHOCOOHOCTh CaMOCTOSITEIbHO NPHUMEHSATh TUIIOBBIE PELICHUS B
pamKax y4eOHOM MporpaMMsl;

- YCBOEHHE OCHOBHOM JHMTEpaTypbl, PEeKOMEHJO0BAaHHOH y4eOHOH
IIPOrpaMMOM TUCIUIUIMHBL;

- YMEHHME OpPUEHTHPOBATHCS B 0a30BBIX TEOPHSX, KOHLEMIUAX HU
HAIpaBJIEHUSAX MO HU3yYyaeMOM JUCHUIUIMHE |  JaBaTb UM
CPAaBHUTEIBHYIO OLIEHKY;

- caMocTosiTelbHas paboTa Ha MPaKTHYECKUX, Ja0OpaTOPHBIX
3aHATHUSX, YyU4acTHE B TPYIIOBBIX OOCYXIEHHSX, BHICOKUN YPOBEHB
KYJIbTYpPbI UCTIOJTHEHHMSI 3a1aHUH.

VY nosnerBopu-
TEIILHO

- JOCTaTOYHBIA O00bEM 3HAHMA B pamMKax 00pa30BaTEIBHOIO
CTaHapTa;

- YCBOEHHE OCHOBHOM JHMTEpaTypbl, PEKOMEHJOBAaHHOH y4eOHOU
IIPOrpaMMOi TUCIUIUIMHBL;




- WCIOJIb30BAaHWE HAYYHOM TEPMHUHOJIOTHH, CTHJIMCTUYECKOE U
JIOTUYECKOE M3JI0KEHUE OTBETA HA BOMPOCHI, YMEHHE JIENIATh BBIBOIBI
0€3 CyIIeCTBEHHBIX OIHOOK;

- BJIQJICHUE MHCTPYMEHTapHeM y4eOHOW IUCIUIUIMHBI, YMEHHUE €TO
HCIIOJIH30BaTh B PEIICHUH CTaHIAPTHHIX (TUIIOBBIX ) 33]1a4;

- YMEHHE TI0J] PYKOBOJICTBOM MPEMOAaBaTelsl pemaTh CTaHIapTHBIC
(THTIOBBIC) 3a/1a4H;

- YMEHUE OpPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHIICTIIUAX U
HaIpaBJICHUAX 10 U3y4aeMOH AUCITUIUIMHE U 1aBaTh UM OILICHKY,
- paboTa mOA PYKOBOACTBOM TIpEMOAaBaTelsi Ha MPAKTUYCCKUX,
7a00paTOPHBIX ~ 3aHATHUAX, JOIYCTUMBIH  ypOBEHb  KYJIbTYPBI
WCITIOTHEHUS 3aJIaHu.

- HEJIOCTATOYHO ITOJIHBIN 00bEM 3HAHUI B paMKax 00pa3oBaTeIbHOTO
CTaH/apTa;

- 3HaHWE YaCTH OCHOBHOM JINTEPATypPbl, PCKOMEHIOBAaHHOUW y4eOHO
POrPaMMO TUCITUTUTHHEI;

- UCIOJb30BaHUE HAYYHOH TEPMHHOJIOIHMH, H3JIO0XKCHHE OTBETa Ha
BONIPOCHI C CYIIECTBEHHBIMH JIMHIBUCTHYCCKHUMH W JIOTUYCCKUMU
OIINOKAMHU;

- cnaboe BiIaJeHUE WHCTPYMECHTAPUEM YYCOHON JTUCIHMILIUHBI,
HEKOMIICTCHTHOCTh B PEIICHUH CTaHAAPTHBIX (TUIIOBBIX) 3a/1a4;

- HEyMCHHUE OPUCHTHPOBATHCS B OCHOBHBIX TCOPUSX, KOHIICTIIHSIX H
HAIPABJICHUAX M3y4aeMOU TUCIMILINHBI,

- TACCUBHOCTD Ha MPAKTHUECKUX U JaOOPATOPHBIX 3aHATUSIX, HU3KUI
YPOBEHb KYJIbTYPBI UCIIOJIHCHUS 3a/IaHUM.

Heynoginer-
BOPHUTEIIBHO

- (pparmeHTapHbIE 3HAHUSA B paMKax 00pa30BaTEIbHOTO CTaHIAPTA;

- 3HAHUS OT/AEJIbHBIX JIUTEPATYPHBIX HCTOYHUKOB, PEKOMEHI0BAaHHBIX
yueOHOW MPOrpaMMOil IUCHUILIMHBI;

- HEYMEHHUE MCIOJIb30BaTh HAYYHYI0 TEPMHUHOJOTUIO TUCLHUILINHBI,
HaJIMYue B OTBETE TPYOBIX CTHIIMCTUYECKHUX U JIOTHYECKUX OIMINOOK;
- TACCUBHOCTDH HA MPAKTUUYECKUX U JaOOPATOPHBIX 3aHATUIX, HU3KUI
YPOBEHBb KYJIBTYPBI HCIIOJTHEHUS 33 IaHUMN.

- OTCYTCTBHUC 3HAHUM U KOMIIETCHIMU B paMKax O6pa3OBaTCJ'ILHOFO
CTaHdapTa WM OTKa3 OT OTBCTA.

5. Meroanueckne MaTepuaJibl, onpeaesiioliye npouelypbl OeHUBAHUS 3HAHN, YMEeHHN I, HABBIKOB

U (MJIH) ONBITA EeSATEILHOCTH

Texymuii KOHTPOJIb TPOBOIAUTCS B IMEPHOA AYAUTOPHONH W CaMOCTOSITENLHOW pabOTHI CTY/ACHTOB B
YCTaHOBJICHHBIE CPOKH IO PACTIHCAHUI0. PyOekHBI KOHTPOIIb MPUMEHSETCS B CISIYIOMHX GopMax:
KOJIJIOKBUYMBI 110 TeMaM Mojynei;

OIICHKAa OTBETOB Ha BOMPOCHI B MPOLIECCE KPATKOro (110 5 MUH) BRIOOPOYHOr0 YCTHOTO OIpOca mepe/]
Ha4yaJoM Ka)KJIOro MPaKTUYECKOr0 3aHATHS 110 MaTepranaM MpeablIyIero 3aHsATHs;

OIICHKa yYMEHHUsS pellaTh y JOCKH W/WIM B MUCHMEHHOM BHJC THUIIOBBIE NMPHUMEPHI W/WJIM 3ajauH,
paccMaTpuBaeMble Ha IPAKTUYECKUX 3aHATUIX;

OIICHKa aKTUBHOCTU U OTBETOB Ha BOIIPOCHI B COOTBETCTBUU C MPOrpaMMOM MIPAKTUUECKUX 3aHSATUH;
MOJTOTOBKA pedepaTra W YCTHBIX JOKIAJOB M TPE3CHTAIM 1O TPEJIOKEHHBIM IpenojaBaTelieM

TEMaM.

Texymuii KOHTPOITb MPEAToIaraeT ciady 3 KOJUIOKBUYMOB, KOTOPBIE IIPOBOJISITCS B TEUSHHE CEMECTPa T10
OKOHYaHUM u3yueHust Monyns 1, Moaynsa 2 ¥ 00beAMHEHHOr0 KOJUIOKBHYMa 110 TeMaM Monyneii 3 u 4.
Konnoksuym npoBoaurcs B Bujie codeceoBaHus 0 BoIIpocaM OujieTa U pelleHue 3agad. Ha moarorosky
OTBE€Ta CTYJEHTY Aaercs 1 ak. gac.




J71st MOATOTOBKY K KOJUIOKBUYMaM PEKOMEHAYETCs OMUPAThCs Ha BOMPOCHL, IPEICTaBICHHbBIE B paboyeit
ydeOHOU TporpamMme, M 3aJadu, pa3OupaeMble Ha TMPAKTHUECKHX 3aHATHAX. Bo Bpems mpoBemeHus
KOJUTOKBUYMa 00yYaroNIrecss MOTYT MOJIb30BAThCS MPOTrPAMMO TUCIUILTUHBI ¥ CIIPABOYHBIMU JIAHHBIMU.
OOyuatomuiicsi JOKEH TPOSBUTH BCECTOPOHHEE, CHCTEMAaTH4ecKoe M TIyOOKoe 3HaHHE Y4eOHO-
MPOrpaMMHOTO MaTepHualia, yMEHHe CBOOOJHO BHIIIONHATH 33/IaHUSA, MPETYCMOTPEHHBIE IPOTPaAMMOH,
YCBOWUTH OCHOBHYIO JIUTEPATYPY U OBITH 3HAKOMBIM C JIOTMOJHUTEIHHON JTUTEPaTypoii, peKOMEHI0BaHHON
MpPOrpaMMOi  JUCHUIUIMHEI, YCBOUTh B3aWMOCBS3b OCHOBHBIX TIOHSTHHA JUCIMILIMHBI, pEIIaTh
MpeIOKEeHHbIe TpernojaBareneM 3agadu. OTBET CTyJeHTa Ha cAade KOJUIOKBHyMa OIEHUBAETCS II0
KPUTEPHUSM OLIEHUBAHUS 110 YCTHOMY OTIPOCY.

q)OpMaMI/I KOHTPOJIA CaMOCTOSTEIbHOM pa6OTI>I SABJIAIOTCA Y4YaCTUC CTYACHTOB B JOUCKYCCUAX Ha
CEMHUHAPCKUX 3aHATUAX, BBIIIOJIHEHUE MHAUBUAYAJIbHBIX SaHaHHﬁ, IIoATOTOBKA peq)epaTOB 1 BBICTYIIJICHUC

C JOKJIaJaMu.

Kpumepuu ouyenusanus no ycmuomy onpocy

Ouenka Kpurtepuu oueHKH

BeicTaBisiercs, eciii 00y4JaroIuiicss pacKpbll COAEpKaHNe MaTepHaa
B 00BeMe, MPEeAyCMOTPEHHOM TIPOTPaMMOH, H3JIOKHI MaTepual
TPaMOTHBIM SI3BIKOM B OIPEIECICHHON JIOTUYECKOMN
MOCJIEIOBATEIBHOCTH, TOYHO HCHOJNB3Ysl TEPMHUHOJIOIHIO JaHHOTO
npeaMeTa KaKk y4eOHOW JMCIMIUIMHBL, OTBEYAl CaMOCTOSTENFHO 0e3
HaBOJAIMX BOIIPOCOB NMPENOAaBaTCid; YCIICIIHO OTBETUII HA TCCTOBLIC
3agaHud, NpaBUJIbHO U O6OCHOBaHHO peuinyl CUTyallUOHHBLIC 3aaavu,
MPOJIEMOHCTPHPOBAIT yMeHHe 3aIOJTHATD MEIUITHCKYIO
JIOKYMEHTAIHIO (OTYEeTHBIE U yI&THBIE GopMbl). BO3MOXXHEI O/1HA — /1BE
HETOYHOCTU IpHU OCBCUHICHHU BTOPOCTCIICHHBIX BOIIPOCOB WM B
BBIKJIaJIKaX, KOTOpbIe OOYYAIOIIUIICS JIETKO MCIPABHI 110 3aMEYaHHIO
IperoiaBaTes.

BeicTaBisieTcst, €ciii OTBET 00y4aroIerocs yJ0BIeTBOPSET B OCHOBHOM
TpC6OBaHI/I$[M Ha OTMCTKY «OTJIMYHO», HO IIPU 3TOM UMECT MCCTO OJUH
13 HEJAOCTATKOB: JIOMYIIEHBI OJTHA - JBE€ HETOYHOCTH IPU OCBEUICHUH
7-8 GayuioB OCHOBHOTO COJICp)KaHHsI OTBETa, WCIPABICHHBIE 10 3aMEYaHUIO
MperoJiaBaTesst; IOMyIleHbI OIMOKa HiTh OoJiee IBYX HETOYHOCTEH Mpr
OCBEILICHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKIAAKAX, JIETKO
WCIIPABJICHHBIE TI0 3aMEYAHHMIO TPETIOJaBaATEIsL.

BrictaBisiercss B cleQylONMX ~— CIydasXx:  HEMOJHO WK
HETIOCTIEZIOBATEIbHO PAcCKpBITO COJEpXKAaHHE MaTepuaia, HMEITCs
OMMOKM TIPH OTBETaX Ha TECThl, HETOYHOCTH B pEIICHUH
4-6 bamioB CHTYAIlMOHHBIX 3aJa4, HO IOKa3aHO oOIiee MOHMMaHUE BOIpOCa
A IPOJEMOHCTPUPOBAHBI YMEHMS, AOCTATOYHBIE I JAJIbHEHILEro
YCBOGHHS MaTepuasia, OINpPENeNIeHHOro y4eOHOW mporpamMMoin

9-10 GamroB

JIMCIUTUTAHBI.
BeicTaBisiercst B ciydasix, €CIM HE PacKpbITO OCHOBHOE COJCpIKaHHE
yueOHOrO Marepuana;  OOHapy)KEHO HE3HaHWE WM HEeMOoIHOe

MOHUMaHKEe OOydaromuMcs Oonbplied uiIuM HauOoJiee Ba)KHOW yacTu
yueOHOro Marepuaina; AOMyIIEHbl I'pyOble OMIMOKM IpH OTBETAaX Ha
BOIIPOCHI COOECEeNOBaHMS, HEMPABWIBHO pPEIIEHbl CHTYallMOHHBIE
1-3 banna 3aJadd, JONyIIEHbl OMMOKM B  OTBETaX Ha  TECThl, HE
MIPOJIEMOHCTPHUPOBAHO yMEHHE 3aMOJIHEHUS MEIUIMHCKON
MOKYMEHTAIlNH; JOMYIICHbI OIIUOKH B ONMpEAENICHUH TMOHSATHH MPHU
WCTIONTb30BAaHUH CIIEMATBHON TEPMHUHOJIOTHH B PUCYHKaX, CXEMax,
BBIKJIa/IKaX, KOTOPbIE HE MCIPABIEHBI NOCIE HECKOIBKUX HABOIAIIMX
BOIIPOCOB MTPEMOAABATENSL.

Pedepar — dopma H3IOKEHUS M HMHTEPIPETALIMM HJICH, COAEPIKALIMXCS B HECKOJBKMX HCTOYHHKAX
(pexkoMmenyeTcst ucoibp3oBaTh He MeHee 10), koTopas TpeOyeT YMEHUsS COMOCTABIATh H aHAIM3UPOBATh



pasInvHbIe TOUKY 3peHus1. Pedepar, B oTIMUYHe OT KOHCIIEKTA, SIBJISIETCS HOBBIM, aBTOPCKAM TEKCTOM, YTO
MoJ[pa3yMeBacT HOBOE HM3JIOKEHHE, CHCTEMAaTH3allMI0 MaTepualla, 0COOYI0 aBTOPCKYIO IMO3MIUI0 TPH
COIIOCTABJICHUH Pa3lIMYHBIX TOYEK 3peHusi. PedepupoBanme mpexnoiaracT H3I0KEHHE KaKOro-lTuoOo
BOMpOCa Ha OCHOBE Kiaccuukanuy, o00OIIeHNs, aHaIM3a U CHHTe3a MH(OpMalWu, MONXyYeHHOH H3
HECKOJIbKUX JUTEPATYPHBIX WM MHTEPHET MCTOYHMKOB. MHUHMManbHBINH 00BeM pedepata 15 crpanwmi,
00s3aTeTbHO HAIMYFE 3aKIIFOUSHISI U BEIBOJIOB. Pedepar oneHnBaeTcs Mo CIIEAYIONTIM KPUTEPHSIM:

Kputepuu ITokazarenu
- aKTyalIbHOCTb MTPOOJIEMBI I TEMBI;
ABTOpCKas
- HOBU3HA M CAMOCTOSITEIILHOCTh B TIOCTAHOBKE MPOOJIEMEI, B
TTO3UITUS

(hopMyITUPOBAaHUHN HOBOTO aCIeKTa BRIOPAHHOM IS aHAIIN3a TPOOIIEMBL;
- HAJIMYME aBTOPCKOW TIO3UIMH, CAMOCTOSITEIEHOCTh CYXKICHUH.

- COOTBETCTBHE TIaHa TeMe pedepara;
- COOTBETCTBHE COACPKaHUsI TEME U MJIaHy pedepara;
- TIOJTHOTA W TITyOWHA PACKPBITHSI OCHOBHBIX IOHSATHI TPOOIIEMBI;

Cremnenb
ACKDLITHS - 000CHOBAaHHOCTE CIIOCOOOB M METOIOB PabOTHI C MaTEPHAIIOM;

IC) - }II) oCTIH - yMeHHe paboTaTh C IMTEPATypPOl, CHCTEMATU3UPOBATh U CTPYKTYPHUPOBATh
Y MaTepua;

MPOOJIEMBI

- HAJIMYME 3aKJIIOYCHUS U BBIBOAOB,;

- yMeHHe 0000111aTh, COMOCTABIISATh Pa3IUYHbIC TOUKH 3PEHHUS 10
paccMaTpuBaeMOMY BOIIPOCY, apIYMEHTHPOBATh OCHOBHBIE MOJIOKEHUS U
BBIBOJIBI.

OOOCHOBaHHOCTE |- KPYT, MIOJIHOTA MCIIOIb30BAHMS JIUTEPATYPHBIX HCTOUHUKOB I10 IPOOIIEME;

BEIOOpA - IPUBIICYCHUE HOBEHUIITNX PadOT 10 MpodiieMe (KypHAIbHBIE Ty OIHKaIHH,
VCTOYHUKOB MaTepuaibl COOPHUKOB HAYYHBIX TPYAOB U T.11.).

- IpaBUIIbHOE 0(hOpMIIEHUE CCHUIOK HA UCTIONB3YEMYIO JTUTEPATYPY;
CoOmronenue - TPAaMOTHOCTD U KyJbTypa U3JI0KCHUS;
TpeOOoBaHMIT K - BIIQ/ICHE TEPMUHOJIOTHEN 1 TIOHATHITHBIM aImapaToM mpoOIeMEbl;
odopMIIEHUIO - coOmroicHre TpeOoBaHul K 00beMy pedepara;

- KyJIbTypa opOopMIICHUS: BBIICTICHUE a03alleB.

- oTcyTcTBHE Op(hoTpadUIecKUX M CHHTAKCHYECKUX OMMUOOK, CTHIINCTHIECKAX
['pamoTHOCTH MOTPELTHOCTEN;

- OTCYTCTBHE OII€YaTOK, COKPAILIEHUH CJIOB, KPOME OOIIETPUHSATHIX;
- IUTEPATYPHBIN CTUIIb.

Kpumepuu ouyenueanusn pegpepamos

OreHka

Kpurepuu oneHkn

9-10 GasroB

BBICTABJISICTCS, €CJIM BBITIONIHEHBI BCE TPEOOBaHMS K HAMUCAHHIO W
3ammre pedepara: obOo3HayeHa mnpobOiremMa MW oOOCHOBaHa €€
AKTyaJIbHOCTh, CJICJIaH KPAaTKHK aHAJIM3 Pa3JIMYHBIX TOYCK 3PEHUS Ha
paccMaTpuBacMyr TMPOOJIEMY U JIOTHYHO H3JIOXKEHAa COOCTBEHHAs
MO3UIHs, CPOPMYIMPOBAHBI BBIBOJBI, TEMa pPacKpbITa MOJIHOCThIO,
BBLIEP)KaH 00bEM, COOJTIOICHBI TPEOOBAHUS K BHEIITHEMY 0(DOPMIICHHIO,
JIAHBI TPABUJIBHBIC OTBETHI HA JIOTIOJIHUTEIbHBIC BOMPOCHI.

7-8 6amioB

BBICTABIIIETCS, €CJI OCHOBHBIE TpeOOBaHUs K pedepary U ero 3aiure
BBITIOJTHEHBI, HO ITPH 3TOM JIOMYIIEHBI HEOYETHI; B 4aCTHOCTH, MEIOTCS
HETOYHOCTH B U3JOXKEHHH MaTepualia; OTCYTCTBYET JIOTHYeCKas
MOCJIEIOBAaTEILHOCTh B CY)KICHHAX; HE BbIAEpKaH 00BEM pedepara;
HUMEIOTCS YIYIIEHHs B 0pOPMIICHUH; Ha JIOTIOTHUTEIBHBIE BOIPOCHI TIPH
3aIIuTe JaHbl HETIOIHbBIE OTBETHI.

4-6 6aiuoB

BBICTABIISICTCS, €CIHM HWMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT
TpeOoBaHMi K pedepupoBaHHIO; B YACTHOCTH: TEMa OCBEIICHA JIUIIIb
YaCTHYHO; JONYIICHBI (pakTHUYeCKUe OMMOKU B cojiepkaHuu pedepara
WK TP OTBETE€ Ha JIOTIOJHUTEIbHBIC BOIPOCHI, BO BpPEMs 3allMThI
OTCYTCTBYET BEIBO/I.




BBICTABIIICTCS, €CIAM TeMa pedepara HE PacKpbITa, BEISBICHO
1-3 bamra CYLICCTBEHHOE HEIMOHUMaHUE MpoOJieMbl WM ke  pedepar He
MpeJCTaBJIeH BOBCE.

Ipe3eHTammu 10OKHBI OBITH OATOTOBJICHBI B peaakTope Power Point win ero aHaiorax u Coaeparhb He
meHee 10 crmaiioB (He BKIIOYas TUTYJIBHBINA claiin), 0OS3aTeNbHBIM SBISIETCS HAMYHAE Claiia C
BbIBOJIaMU. ClaiiJibl TOJKHBI pacriojaraThCsi B JOTHYECKOH mocienoBaTenbHocT. MHbopMarus 10mKHa
OBITH TPAMOTHO M HATJISIHO MPEACTABICHA C HAYYHOM TOYKH 3PCHHS B BUE TaOIUI, Tpa)UKOB, CXEM U
T.JI., OCHOBaHa Ha OOBHCKTUBHBIX JJAHHBIX.

[To uToram nabopaTopHBIX pabOT CTYACHTOM JOJDKEH OBITh IOATOTOBIEH OTYET, CONEPKAILIHA

*  TeMmy padoTHI;

*  Ieab paboTHI;

*  MepeyeHb WIN KPaTKOe OMUcaHue 000pyJ0BaHUs, UCTIONB30BAHHOE NIPU MPOBEACHUH OIIBITOB;

*  Heo0XOAUMBIE CXeMBbI, TaOIHIBI PE3YNILTATOB H3MEPEHUI U pacueTOB;

*  pacuerHas, rpaduvecKast WM pacdeTHO-TpaduyecKas YacTH, coaepkariie (GopMyIbl, TpauKy,

JuarpaMMbl 1 T.JI.;

*  BBIBOJIBI C 3aKIIIOYEHUEM O MPOICTIaHHON padoTe.
3amura oTyeTa 1Mo 1aboparopHo paboTe BBITIONHSACTCS B BUEC YCTHOTO OTBETA HA KOHTPOJIBHBIC BOMTPOCH
NpenoaBaTeNs U 00CyKACHUS MPOJCIAaHHOTO dKcnepuMeHTa. CTYACHT MODKEH MOHUMATh COJICpKAaHUE
BBITIOJTHEHHOW Pa0OThl (3HATH OMNpeNeNICHHUs] MOHSATHH, YMETh Pa3bsSCHUTh 3HAUYEHHE W CMBICI JII0OOTO
TEPMHHA, UCIIOIB3yEeMOT0 B paboTe U T.IL.).

Kpumepuu oyenxu nabopamopnvix pabom:

Ornenka Kputepuu onenku
1-2 damna Pabota BRITIONIHEHA TOJTHOCTEHIO. PaboTa 0€e3 3amuThl.
4-3 Ganna PaboTa BbITIONTHEHA MOTHOCTHIO. CTYNIEHT HE BIAJCET TEOPETHUYCCKHM MATEPHAIIOM,

JI0TyCcKasi rpyObie OIMOKH, HCIIBITHIBACT 3aTPYTHEHUS B (DOPMYIHPOBKE COOCTBEHHBIX
Cy)KﬂCHHﬁ, HECIOCOOEH OTBETUTH Ha JONOJHUTCIIbHBIC BOIIPOCHI.

5 GamnoB Pabora BrImonHEeHa TOTHOCTHIO. CTYAEGHT MPAaKTHYECKH HE BIIAJEET TEOPETHISCKUM
MaTepuaoM, JOIyCKas OMMUOKH 10 CYIIHOCTH PacCMaTpPHBAaEMbIX (0OCYKIaeMBbIX)
BOIIPOCOB, UCTIBITHIBACT 3aTPYAHCHUS B (POPMYITHPOBKE COOCTBEHHBIX 000CHOBAHHBIX
W apryMEHTHPOBAHHBIX CY)KJEHHUH, JONMycKaeT OMMOKM TIpU OTBETe Ha
JOTIOJIHUTEJILHBIE BOITPOCHL.

7-6 GayutoB Pabora BeimonHeHa MoIHOCTHIO. CTYIEHT BIIaJeeT TEOPETUUSCKHM MaTepuajioM Ha
MUHHMAJIBHO JIOITyCTUMOM YPOBHE, OTCYTCTBYIOT OIIMOKH IPH ONHCAaHHU TEOPHUH,
UCTIBITBIBACT 3aTPyJHEHHS B (HOPMYIMPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX H
apryMEHTUPOBAaHHBIX  CYXKICHHH, JIONMyCKash HE3HAUUTENbHBIE OHNIMOKM Ha
JONOJHUTCIIbHBIC BOIIPOCHI.

8 b6anioB PaGora BbImonHeHa MoMHOCTBIO. CTYHEHT BIAZeeT TEOPETUYECKUM MaTEepHAIOM,
OTCYTCTBYIOT OLIMOKM TIPU OIHMCAaHWUH TEOpUH, (OPMYJIHPYET COOCTBEHHEIE,
CaMOCTOSITENIbHBIE, OOOCHOBAaHHBIC, APIyMEHTHPOBAHHBIC CYXKICHHUS, JOIyCKas
HE3HAYNTCIIbHBIC OIHI/I6KI/I Ha JTONOJHUTCIIbHBIC BOIIPOCHI.

9-10 GamioB Pabora BbImonHEeHa MOMHOCTBIO. CTYHEHT BIAZeeT TEOPETUYECKUM MaTEepPHAIOM,
OTCYTCTBYIOT OLIMOKM TIPU OIHMCAaHWUM TEOpUH, (OPMYJIHPYET COOCTBEHHEIE,
CaMoCTOSITeIbHbIe, 000CHOBaHHBIE, apI'yMEHTHPOBAHHBIE CYXKJICHHs, MPEICTABISIECT
TTIOJIHBIC Y Pa3BCPHYTHIC OTBCTHI HA JONOJHUTCIIbHBIC BOIIPOCHI.

DK3aMeH 0 TUCIMIUIMHE B 3 CEMECTpE SABIISETCS 3aKII0UNTEILHBIM 3TAIIOM H3YyUEHHS BCETO Kypca
M MMEET LEJBI0 MPOBEPKY 3HAHUI CTYJEHTOB IO TEOPWH U BBISBICHHE HABBIKOB MX NMPUMEHEHHUS MPHU
peIleHnH TPaKTUYEeCKUX 3a/1ad, a TaK)Ke HABBIKOB CAMOCTOSITENFHOW PabOThl ¢ PEKOMEHIOBAaHHBIMU
OCHOBHOM U JIONIOJTHUTEIBHOM JINTEPATYPOH.

JUis ycnemHodl MNOJArOTOBKM K 3K3aMeHy oOydaroleMmycsl cielyeT TIIaTeJIbHO pa3o0parhb
KOHCHEKTHI JIEKINI, HCTOYHUKH JINTEPATyphl B TAKXKE MaTepHabl MPAKTHUECKUX 3aHATHH. OCHOBHOE B
MOJTOTOBKE - IIOBTOPEHUE BCEr0 yUueOHOro MaTepHaia IMCIMIUIMHEL, IO KOTOPOMY HEOOXOIUMO CIaBaTh
3ayeT. J{J1s MOArOTOBKHU K 9K3aMEHY PEKOMEHIyeTCsl ONMPAThCsl Ha BOIPOCH, TIPEICTaBICHHbIE B pabouei



yaebHoH mporpaMMe. Bo BpeMs mpoBeneHus sk3aMeHa 00ydaroliecss MOTYT MOJIb30BaThCS IPOTpaMMOi
JIUCLUTUIMHBI, a TAKXKE CIIPAaBOYHOM JIUTEpaTypoil.

OOyuaromuiicst JOJKEH MPOsIBUTH BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITyOOKOe 3HaHHE yueOHO-
MPOrpaMMHOTO MaTepuajla, YMEHHE CBOOOIHO BBINOIHATH 3aJaHMs, MPEIyCMOTPEHHBIE MPOTrPaMMON,
YCBOWUTH OCHOBHYIO JIUTEPATYPY U OBITH 3HAKOMBIM C JIONOJHUTEIHHON JTUTEPATypOi, peKOMEHIOBaHHON
MPOrpaMMON AUCUHUIUIMHEI, YCBOUTH B3aMMOCBS3b OCHOBHBIX IMOHSATHHA AWCIUIUINHBI B UX 3HAYCHUH JIS
npruoOpeTaeMoii mpodeccui.

Ilpumepot 6unemos ons IK3amena:

1.

Buner 1
Cucremsl 3Koorudeckoro MexHemimenTa: ISO 14001, eBpomelcKuil 3KO-MEHEIKMEHT MU
aynut (EMAS).
E-dbakrop B pasnuYHBIX OTpacisX XHMHUYECKOW TMPOMBINUICHHOCTH, OCOOCHHOCTH
(apMalieBTHUECKO OTpaciy. YBEJIHYCHHE MOJCKYJISPHOW CIOKHOCTH KaK OCHOBHAs
CTpaTeruyecKas JIMHUSI.
HerpaauuuoHHbIe METObI aKTHBAIIMKM XUMHUYECKUX pPEaKIMi: YIbTpa3BYKOBas aKTHBAIMS
XUMUYECKHX MIPOLECCOB, COHOXUMUS. MHUKpPOBOIHOBASI aKTUBALIMSI XUMHYECKHX ITPOLIECCOB.
JlorucTHYecKUe CHCTEMBI M IEMH MOCTABOK 3HEPropecypcocOeperaroiux mpou3BOJCTB U
xumuueckux npennpustuii. Continuous Acquisition and Life-cycle Support u «CALS»-
TEXHOJIOTHH YTMPABICHHUS 3TallaMH JKHU3HCHHOTO IMUKJIA TPOMYKTOB M TEXHOIOTHUECKHX
YCTaHOBOK.

buner 2
ITpoOieMbl COBPEMEHHOTO XMMHYECKOTO TMPOM3BOJACTBA: HECTAOMIBLHOCTh IMPOIECCOB,
OTXOJIbl, OTPAHUYCHHOCTD YTIIEBOIOPOHOTO CHIPhSI U HICTOYHHKOB SHEPTHH.
ITpomeccsl KOHBEPCHUH OHOMACCHL: TEPMOJIN3, MUPOJIU3, Ta3U(PHUKANUA, THIPOTSPMOIIU3,
(depmenTanus, nepepaboTka B OuMoras. XWMHUYECKHE TMPOAYKTBI U3 BO300HOBIISEMBIX
HNCTOYHUKOB CBIPbA.
[Tepoxcua Bomopoaa Kak '"3eleHbI" okucIuTeNb. [IpuMeHeHue MmepoKcuaa BOAOpoAa s
yYaajl€Husa BpE€AHBIX BEIICCTB U3 CTOYHBIX BOMI, IIOYBLI, IIPOMBIIIJICHHBIX I'a30BbIX BI)I6pOCOB.
Crparerust «kHyJIeBBIX OTXOH0BY» («Zero Waste») B «3eJIeHBIX» [EISX MMOCTABOK.

buner 3
«3eneHblily XUMUYECKUH CHHTE3 W €ro OCHOBHBIE KpHUTEpHH W O0coOeHHOCTU. BHenpenue
«3EJIEHBIX» TEXHOJIOTHH B IPOMBIINIEHHOE IIPOU3BOJICTBO.
Kpurepun 23 QpeKTHBHOCTH XUMHUECKUX PEAKIINI: BBIXOJI MPOAYKTA, CEIIEKTUBHOCTD, aTOMHAs
s¢dexkruBHOCTh, E-pakTop U cmocoObl ux pacuera. [IpuMepbl «IKOHOMHBIX» U
«HEIKOHOMHBIX» PEaKIHil ¢ TOUKU 3peHHS MPUHIINIIA SKOHOMHH aTOMOB.
THumbl KaTanin3aTOpPOB: TOMOTEHHBIE, T'€TEpPOTeHHbIC, KaTaau3aTopbl (Ha30BOTO IMEpeHoca,
Omokaranm3atopel. PereHepamuss u mepepaboTka Karanm3atopoB. llpumepsr "3eneHpIx"
TOMOTE€HHBIX KaTaIMTUYECKUX pEaKLni.
ITonsiTHe 3HEpropecypcocOeperaroIux 3KOJIOTHIeCKH Oe30TIaCHBIX, MU «3EJICHBIX», LeNeH
nocTtaBok. [Ipsimble 1 0OpaTHBIE LENH MOCTABOK.

buner 4
IIpenmer u 3agaum «3elleHOM XuMuUW». J[BeHaALIATh NMPUHILIMIIOB «3elleHoN xumum» llona
Amnacraca u J[xona Yopuepa. Hanpasnenus pa3Butus «3eieHod xumumn». Jloructuueckue
ACIEKTHI «3CICHOM» XUMHU.
[Ipunnunel  BbIOOpa MCXOAHBIX MAaTEPUAIOB, pPEarcHTOB, PACTBOPHUTENCH, YCIOBHUH
MIPOBEJICHHS PEAKIIHI ¢ TOYKHU 3pEeHHUs 0011eH 3P (HEKTUBHOCTH XUMHUYECKOTO CHHTE3a.
buomacca kak WCTOYHMK OJHEPTrUW. OITAaHOJN KaK BO300HOBISEMBIM BHJ TOTIUINBA:
MPEUMYIIECTBA U HeAoCTaTKu. brostanom u 6uoan3es.
OCHOBHBIE MMOHSATHSI, KOHIEIIIUYA U METOJIBI JIOTUCTHUKU PECYPCOIHEProCcOepeKSHHUS.






