degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: DU3MKO-XUMHUYECKHE OCHOBBI pecypcocOeperaromux TEXHOIOT i
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
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AHHOTANMA

B kypce u3noxkeHbl OCHOBHBIE BOIPOCHI, PACCMAaTPUBAEMbBIC B PAMKaX «3€JICHON» XUMHUU B COOTBETCTBUU C
COBPEMEHHBIM COCTOSIHMEM JTod Hayku. Kypc HampaBieH Ha (QOpPMHUPOBaHHE IEJIOCTHOTO BOCIPHITHS
«3ETICHOI» XMMHUHU W HaYaJlbHBIX TMPEJACTABICHUNA O €€ pOJNM B OCYIIECTBICHUU YCTOMYMBOTO pPAa3BUTHSL.
PaccmarpuBaroTcsi OCHOBHBIE KOHLICTILIMHN, TIPUHITUIIBI M HAIIPaBJICHUA, TOAXOAB! K MOITYYEHHIO MPOIYKTOB U3
BO300OHOBJISIEMBIX HCTOYHUKOB CHIPhS. OOCYKIAOTCS 3HAUCHUE «3EJICHOW XUMHUW» IS Pa3BUTHS APYTUX
HAYYHBIX ¥ IPUKJIAJHBIX HAPABJICHUH, B TOM YHCIIE JIOTHCTUKU U colMaibHOM cdephl. Kype comepxut B cebe
oOcyxneHne 0a30BBIX BONPOCOB, pa300p CHUTYAIMOHHBIX 3a/1a4, MPeIyCMAaTPUBAET Pa3BUTHE HABHIKOB
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 €€ JBEHAJIAaTH NPHUHIIUIIOB «3€JICHOW» XWMHUHU TOKa3aTh BO3MOXKHOCTb OpraHU3allud
0€30MMacHOTO MPOU3BOJACTBA MATEPUATIOB M CHUHTE3a COCAMHCHHIA, WCIIONH30BAHMS BO30OHOBISIEMBIX
MIPUPOIHBIX PECYPCOB, a TAKXKE C YXKE CYIIECTBYIOMINMHU «3EJICHBIMID) TEXHOJIOTUSMHU U CTpaTeruei ux
peanu3anuu Ha IyTH K yCTOHYMBOMY Pa3BUTHIO OOIIIECTBA.

33]13‘[1/[ JAUCHUIIINHBI

* 3HAaKOMCTBO CTYACHTOB C OCHOBHBIMHU KOHIIETILIUSAMU U HAIIPABICHUSAMU Pa3BUTUS «3€JIEHON XUMUWY,
(hopMHUpOBaHUE MIPEICTABICHU 00 OCHOBHBIX OOBEKTaX «3EJIEHON XUMHUN» H «3EJCHBIX» XUMHYECKUX
poreccax

*  MOJy4YeHHE NPEACTABICHUN O MPUHLIMIIAX OE30MAacHOro IS OKpY’Kalolleld cpeabl W 4eloBeKa
MPOBEJCHUS XUMHUYECKHX IPOIECCOB M CO3/IAaHHS «3€JCHBIX» TEXHOJIOTHH M 3HEeproddeKTHBHBIX
TEXHOJIOTUI Ha OCHOBE BO30OHOBIIIEMBIX M SKOJIOTMYECKH YUCTBHIX HCTOYHUKOB SHEPTHU

. (¢opMHpOBaHUE TPAMOTHOTO TMOAXOJAa K PEILICHUIO MPAKTHYECKUX JIOTHUCTHYECKHX 3a1ad C
IIPUBJICYCHUEM IIPUHIUIIOB «3€JICHON XUMUM.

. (dbopMupoBaHHE HABBIKOB H3Yy4YCHHS M AaHAJINM3a HAyYHOW XHMMUYECKOW JMTEpaTypsl 1O 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 ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOieMHy0 CUTYalHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit pyrnamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh W KPUTHYECKH OIICHUBATh
HAyYHBIX 3HAHHI B O0JIACTH OMBIT W Pe3yAbTaThl HAYYHBIX HCCIEAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 UmeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
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 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
OIIK-3 CniocoOeH BeIOMPATh U (WK ) peLICHUSA




paspabarbiBarh oaxob! K pemenuio TunoBbix |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 001acTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/ad, NPUMEHssl 3HaHHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA

METOH4aMU PCIICHU, TIOHUMACT U YUYHUTBHIBACT HA IMPAKTHUKE
I'paHUIbl IPUMCHUMOCTH ITOJYYACMbIX peH_IeHI/Iﬁ

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTaTH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHYeCKHe MOJAENU JUIS  ONHUCAHUS HM3yYaeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHHUH U MPOIIECCOB, OLICHUBATh KAYe€CTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThI

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUTLIHHE (MOTYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
* BaKHEHIIME IPUHIMIIBI U HAIIPABJICHUS Pa3BUTHA «3€JE€HONM XUMUW», €€ OCHOBHBIE ITOHATHS;
* COBpPEMEHHbIE CTPaTeruy Pa3BUTHUsL MUPOBOW MPOMBIIUIEHHOCTH M IPOrpaMMbl IIPOU3BOAUTENEH
XUMHUYECKOM MPOAYKIMY, HANpaBICHHBIE HA COXpPAaHEHHE OKpYXKaloIed cpenbl U JOCTHKEHUE
YCTOWYHMBOTO pa3BUTHS OOIIECTBA;
* OCHOBHBIE 3aKOHOJATENbHBIEC TOKYMEHTHI U CTaHAAPTHI, PEITIaMEHTHPYIOIIHNE OXPaHy OKpYXKaromei
Cpezbl B XUMUUYECKON IIPOMBIIIIJIEHHOCTH;
. OCHOBHBIC TOIXOJbl K «3EJICHOMY» XHUMHYECKOMY CHHTE3y, MPHHLMUIBI BBIOOPA HMCXOTHBIX
MaTrepHualioB, pearcHTOB, PAaCTBOPUTEINCH, YCIOBUI TpPOBENEHHUS peaKIuid C TOYKH 3pPEHUs OOIIei
3¢ PEKTUBHOCTH XUMHUYECKOTO CUHTE3a;
. JKOJIOTUYECKUE IPEUMYIECTBA KAaTAIUTUUYECKUX XUMHUYECKHUX IIPOLECCOB, B TOM YHUCIE
HETPaJIMIIHOHHBIX METOOB aKTHBALMN XUMHUYECKUX PEAKLIU;
. MEPCIEKTUBBl  HMCIIOJIb30BaHUS BO300OHOBISIEMBIX HCTOYHHMKOB CBIPbS U BO300HOBIISIEMBIX
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;
* OpPHUEHTHPOBATHCS B COBPEMEHHBIX TEHACHIUAX PAa3BUTH MUPOBOM XMMHUYECKOW MPOMBIIIIEHHOCTH
U «3€JICHBIX» aJIbTepHATUBAX TPAaJULIMOHHBIX XUMUYECKUX TEXHOJIOIHH;
*  AHAJIM3HMPOBATh U OLEHUBATh BO3MOXHOCTH «3€JEHBIX» TEXHOJOTHI MpPH PEIICHHH MPaKTUYECKUX
JOTMUCTHYECKUX 3a7a4; BHIOMpATh ONTHUMAJbHBIE IyTH W METOAbl HPOBEICHUS JIOTUCTUYECKUX
olepanuil ¢ y4eTOM MPUHIUIIOB «3€JICHON XUMUNY;
* oueHuBaTh YPPEKTUBHOCTH MPOBEICHNUS XUMHUUECKUX MPOLIECCOB U MX PUCKH C TOYKU 3PEHHS HX
0€30MaCHOCTH JIOTUCTHYECKHUX OIEpalui, OKpYXKalolled Cpeabl M 4YelIOBeKa, Npeajararb IyTH
CHIKEHUSI PHCKOB, Oa3zupyourecs Ha NPUHINIAX «3€JI€HON XUMHUN;
. BBISIBIATh HEJNOCTAaTKM COBPEMEHHOM MPAaKTUKWA YIPABICHHS NPEINPHUIATHSIMH  Kak
9KOJIOI0-COLIMATIbHO-3KOHOMUUECKUMU CHUCTEMaMM, HCXOAsl W3 IPUHLHUIIOB «3€JIEHON» XUMHUU U
«3eJIEHOW» JIOTUCTUKHU (JIOTUCTHKH PECYPCOIHEPTOCOEPEKEHHUS).

BIIAJICTh:

*  TOAXOJaMHU K aHaJN3y JIOTUCTHYECKHUX CHCTEM M TEXHOJOTHUH C TO3MIMM KOHIEHIHNH «3eJIEeHOM
XUMHUN» U pecypcocOeperarmmux TeXHOJIOTHI.

* 3HAHUSIMHU OCHOBHBIX MOHATUMW, MIPUHIIMIIOB, BO33PEHUN, COCTABISIIOIINX COJAEPKaHNWE KOHIICTIIIUU
YCTOWYUBOTO Pa3BUTHS,

* KOMILJIEKCHOM METOMONIOTHEH pa3paboTKH pecypcodHeprocOeperaromx 3K0JI0THIecKr 0e30acHbIX
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

| <<3eni:Ha>1 XUMHSA» — XUMUSI B MHTEpecax ) )
YCTOHYMBOTO Pa3BUTHS

) Konuenmust ycToHunMBOro pa3BuUTHS H ) )
POJb XUMHHU B €0 OCYLIECTBICHUU

3 PGFJ'IaMetITLI, JefcTByONMe B 00NIacTH ’ 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 X ) 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 ygac., 2 3ad.em.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. «3eneHast XuMus» — XUMHUS B UHTEpeCax yCTOWYMBOIO pa3BUTUS

[TpoGiieMbl COBPEMEHHOIO XHMHYECKOTO IPOM3BOACTBA: HECTAOMIBHOCTH MPOLIECCOB, OTXOIB,

OrpaHUYCHHOCTD YITICBOAOPOAHOTO ChIPbSA U UCTOYHUKOB S3HCPIUH.

[Ipenmer u 3agaun «3eJIGHOW XUMUMY». «3e€JI€Has XUMUs»: HayKa MM MUPOBO33peHne? XPOHOIOTHUs
Pa3BUTHS «3€JICHOW XUMHUM». J[BeHaIIaTh MPUHIUIIOB «3eneHoi xumum» [lona Anacrtaca u [[xoHa
Yopuepa. Hampaienusi pasBUTHS «3€JICHON XuUMHH». «3elEHBIH» XUMHUYECKUNH CHHTE3 H €ro
OCHOBHBIE KPUTEPHUH U OCOOCHHOCTH: «3€JECHBIE» METOAbl aKTMBAIMM XHUMHUYECKHX pPEaKIUi,
«3eJIeHbIe)» PACTBOPHUTENH, KaTain3, MUHUMH3AIMS MOOOYHBIX NPOAYKTOB B CXEMaX pEakIHi,
«3€JICHBI» N3ailH XUMUYECKUX IPOLECCOB, UCIOIb30BAaHHE BO30OHOBISEMOIO CHIPHSI M DHEPTHH.
Brenpenue «3eleHbIX» TEXHOJOTMA B IPOMBILUIEHHOE IMPOMU3BOJACTBO. JIOTMCTHYECKHE aACHEKTHI

«3€JICHOM» XUMUHU.

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

[IpobnemMbl COBPEMEHHOTO XMMHUYECKOTO IPOM3BOJCTBA: HECTAOMIBHOCTH MPOIECCOB, OTXOMBI,
OIPaHUYEHHOCTh YIJIEBOAOPOIHOTO CHIPbS M WCTOYHMKOB PHEPrHM. 3esieHas XUMHS Kak CIOoco0

CHWXXCHUS HCTaTHUBHOT'O BJIMAHUA XUMHWYCCKUX ITPONU3BOACTB.




[lonsarue «ycroitunBoe pazBuTue». Mojenb yCTOMUMBOTO pa3BUTHS U €ro MoKaszartenu. Peanuzanus B
XUMHYECKON MPOMBIILIEHHOCTH KOHLEeNuu «bosee yucroe mpou3BoacTBo», Moneib yCTOHYUBOTO
pa3BuTHs U ero nokaszarend. "bonee yncToe MPOM3BOICTBO" KaK aKTyajbHAs CTPaTerdsl pa3BUTHS
MHPOBOM IPOMBIIUIEHHOCTH. [IporpaMma MHMpOBBIX NPOU3BOAUTENEH XHUMHYECKOM IPOMYKIIUU
«OtBercTBeHHas 3a0oTta» («Responsible Care») n ee Bkiiag B ycroiunBoe paszBurue. [nobanmbHas
Crparerust Ympasnenust [Ipomykrom (Global Product Strategy, GPS) kak dYacTh mnporpaMmsi
«OTBeTcTBeHHAs 3200Ta.

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

Cucrembl skojoruueckoro menemixkmenta: ISO 14001, eBponeiickuii 3KO-MEHEKMEHT W ayIuT
(EMAS). 3akoHomaTenbHBIC JOKYMEHTHI, PEIIAMEHTUPYIOIIME OXpaHy OKpY)Kalolied cpeabl B
XUMHYECKON MPOMBINIIEHHOCTH: TpeboBaHus K xumudeckor npoaykuuu Chemicals Policy, REACh
(Registration, Evaluation, Authorisation and Restriction of Chemical substances), CornmacoBannas Ha
I'mo6ansaoM YpoBae Cucrema Knaccuduxanmu u MapkupoBku Xumudeckoi [Tpoxykiuu (Globally
Harmonized System of Classification and Labeling of Chemicals, GHS). DxomapkupoBka.

4. OnucaHue «3eJICHBIX» IponecCoB

OcHoBHbIE TpeOOBaHMS K MPOMBIIIUICHHBIM MIPOLIECCAM, UX ITAIlbl UX XapAKTEPUCTUKU. YUeT CTaIui
MIPOMBIIIJIEHHOTO TPOLECCa, HAYMHAS OT IPOMU3BOACTBA DSHEPIMM M 3aKaHUYMBAs yTHIIM3aLMEH
OTXO[IOB.

[IpyHIMOBI paccMOTpPEHUsT XUMHUYECKOM pPEaKkLMM C TOYKU 3PEHHs «3€JIEHOM Xumum». Bbeixon
nponykra. Kputepunm 3ddekTuBHOCTH XMMHUYECKHMX pEaKkLHid: CEJICKTHUBHOCTb, AaTOMHAs
sddexTuBHOCTh, E-dakrop u cnocodbl ux pacdera. [IpuMepbl «IKOHOMHBIX» U «HEIKOHOMHBIX)
peakuuii ¢ TOYKH 3pEHHUs] NPUHIMIIA 3KOHOMHH aToMOB. E-(bakTop B pasmuuHBIX OTpacisax
XUMHYECKOH TMPOMBIIUICHHOCTH, OCOOCHHOCTH (papManeBTHUECKOW OTpaciu. YBeITHMueHHE
MOJICKYJISIPHON CIIOKHOCTH KaK OCHOBHasl crpareruueckas jJuHus. [IpuHIunsl BeIOOpa MCXOAHBIX
MarepHualioB, pearcHTOB, PacTBOPUTENCH, YCIOBUI MPOBENCHUS PEaKIMi ¢ TOYKU 3pEHHs OO0IeH
3G PEKTUBHOCTH XMUMHUYECKOTO CHHTe3a. MiumocTpauus TNPUHLMIIOB «3€JIEHOW XUMHHM» Ha
KOHKPETHBIX IIPUMEpPAX.

5. Karanmutudeckue «3eIeHbICY IIPOLECChI

[TpenmyIecTBa KaTalUTHYECKUX XHUMHUYECKHX IPOLECCOB IEepe] HEKaTAIUTHYECKUMU C TOUKU
3peHust "3eneHOM xuMHHM. HekoTopble THIBI KaTalM3aToOpoB: TOMOTCHHBIE, TI'€TEPOTCHHEIE,
KaTaJau3aTopbl (a3oBOro nepeHoca, Onokaraausatopsl. Perenepanus n nepepaboTka KaTaau3aTopoB.
[Ipumepsl npumeHenus ueonutoB. Karanmn3 HaHowactunamu. DepMmMeHTHl U (EepMEHTaTUBHBIC
CIOCOOBI  yaleHWst 3arpsA3HeHUd W yTWIN3aluu OTXo[oB. IloHATHA O MHUIEIUIAPHOM U
MHUKpPOT€TEpOreHHOM  Karanu3e. llpeacraBieHne O  METAJUIOKOMIUIEKCHOM — KaTallu3e |
opra"okaraiuse. Ilepokcua Bomoponma kak '"3eneHblil" oxucnurens. [IpumeHeHHe mepokcuaa
BOJIOpOAA Uil YIAJCHUS BPEAHBIX BEILECTB M3 CTOYHBIX BOJ, MOYBBI, MPOMBIIUICHHBIX I'a30BbIX
BBIOpOCOB. [IpuMepsI "3eneHbIX " TOMOTEHHBIX KaTAIUTHYECKUX PEaKIIni.

[IpencraBnenne 00 anbTepHATHBHBIX METOAAX AKTUBALMHU. HeTpaauimoHHBIE METOAbI aKTUBALUU
XUMHYECKUX pEaKUWi: yIbTpa3ByKOBas AaKTHBALMsS XWMHUYECKHX IPOLECCOB, COHOXHMMHUSI.
MHUKpOBOTHOBasT aKTHBAIMSI XUMHUYECKUX MporieccoB. DOTOXMMUYECKass aKTHBALUS XMMHYECKUX
MPOLECCOB. DKOJIOTMYECKUE MPEUMYIIeCTBa (POTOXUMUYECKUX U TIIa3MOXHUMHUYECKUX MTPOLECCOB.

6. ABTepHAaTHBHBIE PACTBOPUTEIN

CBepXKpUTHYECKOE COCTOSHHE BemiecTBa. CBEPXKPUTHUUECKHE Cpelbl KaK PACTBOPUTENN IS
XUMHYECKUX MPOLECCOB, MPEUMYIIECTBA IEpell KIACCHYECKHMMH pacTBopuTensMu. [Ipumepst
CBEPXKPUTHUYECKUX pacTBopuTenei, ceepxkpurnueckuii CO2.

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

HonHble XKHUIKOCTH, UX CTPOEHHUE, CBOWCTBA, TUNHMYHBIC NpeacTaBuTenu. [IpenMyiiecTBa HOHHBIX
KHUIKOCTEH TIepel KIACCHYECKHMMU OpraHMYeCKHMMHU pacTBOPUTEISIMU. VOHHBIE XHMIKOCTH U3
BO300HOBIISIEMBIX UCTOYHHUKOB CHIpbs. IIpuMepbl HCIIONB30BaHNs HOHHBIX KHIKOCTEH B «3EJICHBIX)»
XMMHYECKUX MpoLeccax.



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

[Ipobnema UCTOIIEHUS] MCKOTIAEMBIX BHJIOB TOIUIMBA. B0300HOBIsIEMble UCTOUYHUKW DHEPTUU U MX
BKJIaJT B 0OIllee MHPOBOE JHEPreTUYECKOE IMPOM3BOACTBO. BomopomHas TexHosnorws. TOTUIMBHBIE
JNIeMEHTHl. bromacca Kak HCTOYHHMK DHEPruHM. JTaHOJI Kak BO300OHOBISIEMBI BHJI TOIUIMBA!
MIPEUMYIIECTBA U HeJoCcTarku. bruosranon u 6uonuzens. [IpodinemMsr sHEprocOSpeKeHUS.

8. Bo300OHOBIISIEMBIE HCTOYHUKU ChIpbs U UX HUCIIOJIb30BAHUC

CoctaB Owomacchl. [Ipomecchl KOHBEpCHMH OHOMAacChl: TEPMOJIH3, TNHPOIHM3, Tasudukamus,
THIPOTEPMOIHN3, epMeHTanus, epepadoTka B Onoras. XMMU4eCKHe MPOITYKTHI U3 BO30OHOBISIEMBIX
UCTOYHHMKOB ChIpbs. Llemmono3a M KpaxMall Kak OCHOBHBIC IepepadaThiBaeMble KOMIIOHEHTHI
Onomaccel. HekoTopple XHMMHWUYECKHME NPOAYKTHI, IOJdy4aeMble W3 Oumomacchl. [lonmmmepHbie
MarepHanbl M3 BO30OHOBISIEMBIX HMCTOYHHMKOB CBIPbsi, OWOIUIACTUKH. YTHIM3AIMs OTXOJOB
TUTACTMACC B IICHHBIE TIPOTYKTHL.

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

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

Mertoznonorus OLEHKH pPHUCKAa: WAEGHTH(UKAIMA ONACHOCTH, OLIEHKA BO3ACHCTBUS, OIpE/IeIeHHUE
JI030BOM 3aBUCHUMOCTH 3¢deKkTa, pacdueT KOHKpeTHoro pucka. OIlleHKa puCKa i BELIECTB
OOIETOKCHYECKOTO M KaHLIEPOTeHHOTO NEHCTBHS. YHpaBlIEHHE NMPOMBIIUIEHHBIM PUCKOM C YYETOM
TEXHOJOTMYECKUX U SKOHOMHUYECKUX BO3MOKHOCTEH €T0 NMPEAYNPEKACHUS.

HaHoTOoKCHKOJIOTHSI KaK HOBOE HaIlpaBJICHUC HUCCICIOBAaHUM M HOBas JUCLMITIIMHA. MexaHu3MBI
TOKCHUKOJIOTUYECKOTO JICMCTBUS HAHOYACTHII. HepCHeKTI/IBLI pa3BUTHA HaHOOHOTEXHOJIOTHH.

10. TexHONOTHS «3€EHBIX» MPOIIECCOB

TexHoOrMUeCcKrue acleKThl BHEAPCHUA «3CJICHBIX» XUMHWYCCKHUX IIPOLECCOB. Hogoe arrapaTrHoe
0(1)OpMJIeHI/Ie TCXHOJIOTMYCCKUX ITPOLICCCOB. HpI/IMepBI OCJIbHBIX 3CJICHBIX TCXHOJIOTHH.

11. «3eeHast JIOTUCTUKA

[TonsTua «pecypcocOepekeHne», «IHEProcOEpPeKEHUE», «PECypPCOEMKOCTY, «IHEPrOEMKOCTbH)
«pecypcosHeprodPPeKTuBHOCTEY, «3K03(D(eKTuBHOCTE». (OCHOBHBIE TOHATHUS, KOHLENLUHUU U
METOABbl  JIOTHCTUKH  pecypcosHeprocOepekeHus  («3emeHoi»  sjoructuku).  IlonsTtue
sHepropecypcocOeperaomnx SKOJIOrudeckn  Oe30MacHbIX, WM «3€JCHBIX», LEeNed IMOCTaBOK.
Crparerust «HyJleBbIX OTXO10B» («Zero Waste») B «3eJeHbIX» LEMsIX HocTaBokK. IIpsmble u oOparHble
LHeny IMOCTaBOK. Jlorucruyeckue cHUCTEMBl M LENH IOCTaBOK HHEpropecypcocOeperarommx
MPOU3BOJCTB M XuMuieckux mnpeanpusituid. Continuous Acquisition and Life-cycle Support —
HeTpephIBHAs WHTErPHPOBaHHAs HMH(MOPMALMOHHAs JIOTHCTUYECKas mozanepxkka Bcero KL
xuMuueckoi npoaykuun. «CALS»-TeXHOIOTUH YIpaBIE€HHs BCEMH J3TalaMH >KU3HEHHOTO LUKIIA
MPOLYKTOB ¥ TEXHOJIOTHYECKHUX YCTAHOBOK.

Pa3paborka pecypcosneprocoeperaromyx TEXHOJIOTHI mepepaboTKH OTXOAOB C HCIOJIb30BAHUEM
MNPUHIMIIOB «3€JICHOI» JOTUCTUKU. ONTUMM3ALUs JIOTHCTUYECKOTO YIPaBICHUS MUHHMMHU3AIMEH
OTXOJOB B HMCTOYHMKaX HMX BO3HHMKHOBEHHMS Ha BCEX JTamax >XU3HEHHOIO LHMKIA XUMHUYECKOU
nponaykuuu, PecypcosneprocOeperaromue SKOJIOTHYECKH O€30MacHble TEXHOJOTHU IEepepadoTKH
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)

Metonuieckoil OCHOBOM OCBOGHHS Kypca siBsieTcss pabodasi mporpamma 1o JUCIUILINHE, KOTOPYIO
CJIEAYET UCIOJIb30BaTh AJISl MOATOTOBKM K CEMHUHAPCKUM U J1JAOOPAaTOPHBIM 3aHATUSM. {15 ycrnemHoro

U3y4YEHUs JUCLIMITIIMHBL Ipelaraercs UCIIONb30BaTh pa3paboTaHHbIH KOMIUIEKC
y4eOHO-METOOUYECKHX MarepuasoB, pa3MelleHHbIXx B cucreMe LMS nHa mnopraie MOTU u
BKJIFOYAOLIUX:

- Kypc JIEKIIUI B BUJIE ITPE3CHTALMMI;

- 3aJIaHUS [T CAMOCTOSTENIbHON paboThl CTYAEHTOB;

- KOMIUIEKC TEKYIIMX TECTOBBIX 3aJJaHUi U KOHTPOJIBHBIX pabOT B 3JIEKTPOHHOM U ME€YaTHOM BUE IJIS
KOHTPOJIA 3HAHUH IO MPEAMETY.



Jlexuu, unTaeMble IpenoaaBaTelieM, SIBISI0TCS OCHOBHBIM OPUEHTUPOM IIPU U3yYEHUH JAUCLUILINHBL.
CamocTosTenbHyI0 paboTy C JIEKIHUAMHU ClIeIyeT HauuHaTh ¢ JOPaOOTKH KOHCIEKTa, XKeJIaTeIbHO B TOT
e JIeHb, TT0Ka BpeMs He CTepJIo coAeprkaHHe JIeKIMH 13 naMati. C 1enpio 1opaboTKH He0OX0AUMO B
MEPBYIO OYepenb MPOYMTATh 3AIMCH, BOCCTAHOBUTH TEKCT B MAaMATH, a TAKXKE HCIPABUTH OIMUCKH,
pacummdpoBaTh HE MPUHATHIE paHEe COKPAIIEHHs, 3alOJIHUTh MPOIYIICHHbIE MECTa, MOHITH TEKCT,
BHUKHYTb B €r0 CMbICIL. Jlajee mpounTarh MaTeprall o peKOMEHIYeMO OCHOBHOW M JIOTOJHUTEIBHOM
JUTEepaType U UHTEPHET-UCTOUHMKAM, paspellas B XOJE€ 4YTEHHUS BO3HMKIINE paHee 3aTpydHEHus,
BOTIPOCHI, & TAKXKE JOMOJIHSS U UCIPABIIsisl CBOM 3alIMCH. 3allMCH TOJIKHBI ObITh HATVISIIHBIMU, JJIS1 4E€TO
CllelyeT NMPUMEHSTh Pa3IMYHbIe CIOCOOBI BbIAEIECHUH. B Xome nopaboTKM KOHCHEKTa yrryOunsioTcs,
PacIIUpSIOTCS M 3aKPEIUIIOTCS 3HAHMA, a TaKKe JOTONHACTCS, UCHPABISIETCS M COBEPIICHCTBYETCS
KOHCIEKT. i 3aKkpeluleHuss MaTepuala CTYAEHTY PEKOMEHIYETCsl BBIIOJIHATh 3alaHus s
CaMOCTOATENBHOMN paboThl, MPEUIOKEHHBIE ITPETIOIABATEIIEM.

T'oTOBSICH K MIPaKTUUECKUM 3aHATHSIM, CTYACHTY HEOOXOANMO HM3yYUTh OCHOBHYIO M JOIOJHHUTEIHHYIO
JUTEPaTypy, HHTEPHET-PECYPChI, BHIIOIHUTD 3aaHUs JUI1 CAaMOCTOSTEIBbHON paboThl, @ B OTAEIbHBIX
Clly4asX MOATOTOBUTH IPE3ECHTALMIO MO 33JaHHOM MpenojaBareneM TeMe. [Ipu HCIonb30BaHUU
MHTEPHET-UCTOYHUKOB  0CO000€ BHUMaHHE CJeQyeT YIAeIUTh HaAeXKHOCTH caifita. Chucok
PEKOMEHI0OBaHHBIX HHTEPHET-PECYPCOB COACPIKUTCS B pabouel mporpaMMe AUCHUTLINHBL.

[Tpu HEOOXOMMOCTH BO3MOXKHA OpTaHHU3aINs ayTUTOPHBIX, OH-TaliH KOHCYJIBTAIMA 1 KOHCYJIBTAIUH C
HCIIOJI30BaHNEM JJIEKTPOHHOW MouThl. [Ipy TrpynmoBodl KOHCYJABTAlMH CTYAEHTAM PEKOMEHIYeTCs
KOHCIIEKTUPOBATh KOMMEHTApUHU IIperojaBareisi HE TOJIbKO K CBOMM BOIIpOCaM, HO M BOIIpocaM
COKYpCHUKOB. MHIMBUAyanbHbIE KOHCYIBTAllMM HANpaBICHBl HA YIIyOJCHHE OCBOEHHUS OCHOBHOIO
Marepuala, yCHeIIHOe HAalHMCaHWe KyPCOBBIX M KOHTPOJIBHBIX PabOT, TBOpYECKUX paboT, 3amaHH
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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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 UmeeT npeacTaBieHne 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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnazeer aHAIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CrocobeH HaxomuTh, aHATM3UPOBAThH U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynbrare m3ydeHus: AUCHMIUINHBI «DHU3HKO-XMMHUUECKHE OCHOBBI pecypcocOeperaromumx TEeXHOIOTHID

00yJarouics JTOIDKEH:

3HAThb:




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

* COBPEMCHHBIC CTPAaTeTHMH Pa3BUTHS MHUPOBOW MPOMBINUICHHOCTH M IPOTPAaMMbI POHM3BOIUTEICH
XUMHYECKON IPOJYKIMH, HANPaBICHHBIC HA COXPAHEHHE OKPYXKAIOIIeH Cpeasl M JOCTHKCHHUE
YCTOWYHBOTO pa3BUTHS OOIECTBA;

* OCHOBHBIC 3aKOHOJATEJIbHBIC JOKYMEHTBI  CTAaHIapThl, PEIIAMEHTHPYIOLINE OXPaHy OKpPYKAIOIIEH
Cpenbl B XUMHYECKOH POMBIIIIICHHOCTH;

. OCHOBHBIC MOJAXOABI K «3CJICHOMY» XHMHYECKOMY CHHTE3y, NPUHLUIIBI BBIOOpA HCXOIHBIX
MarepualioB, PEarcHTOB, PACTBOPUTENCH, YCIOBHH IPOBEACHUS PEAKUUl C TOYKH 3peHHs OOIIei
3G PEKTUBHOCTH XUMHUYECKOTO CUHTE3a;

. SKOJIOTMYECKUE TPEUMYLIESCTBA KATAIUTUUYECKUX XUMUYECKUX TMPOLECCOB, B TOM YHCIE
HETPaJUIMOHHBIX METOIOB aKTHBALIMM XUMHUYECKUX PEaKInii;
. MEPCIIEKTUBLl HCIIONH30BAHMS BO300OHOBIISIEMBIX HCTOUYHHUKOB CBIPhS W BO30OHOBISIEMBIX

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;
* OPHUEHTHPOBATHLCS B COBPEMEHHBIX TEHIEHIMSIX Pa3BUTHA MUPOBOM XMMUUECKON IIPOMBIIIJIEHHOCTH
U «3EJIEHBIX» aNbTEPHATUBAX TPATUIIMOHHBIX XUMHUYECKUX TEXHOJIOTH;
*  aHaJIM3UPOBaTh U OLEHUBATb BO3MOXKHOCTHU «3€JIEHBIX» TEXHOJOIMH IPU PELICHUM IIPAKTUYECKUX
JIOTUCTUYECKUX 3a/ad; BBHIOMpATh ONTHUMAaJbHBIE IMYyTH WM METOAbl IPOBEACHUS JIOTUCTUYECKUX
OIEPALUI C YUETOM IPUHIIMIIOB «3E€JICHOU XUMUW;
* oneHuBaTh 3)(HEKTUBHOCTD MPOBEACHUSI XUMUYECKUX MPOIECCOB U MX PUCKH C TOYKH 3PEHUS MX
0€30MacHOCTH JIOTUCTHYECKHX OIepalui, OKpYyKalolledl cpeiasl M 4YeloBeKa, Ipeasararb IyTH
CHIDKEHHSI PHCKOB, 0a3upyIOIIKecs Ha MPUHLIMIAX «3EJICHOW XUMUNY;
. BBISBJIATD HENOCTaTKM COBPEMEHHOW IPAKTUKU  YIPABICHUS MPENNPUATUSAMU  Kak
9KOJIOTO-COLIMAIBHO-OKOHOMUYECKHMH CHCTEMaMH, HUCXOAS U3 MPHUHIUIOB «3EJICHOI» XUMHUH U
«3€JICHOW» JIOTUCTHKHU (JIOTHCTHKH PECYpPCOIHEPTrOCOCPEIKEHN).

BJIaJeTh:
*  IOAXOJaMHU K aHaJu3y JIOTUCTHYECKUX CHCTEM M TEXHOJOTHMH C TMO3MIMM KOHLEMIMH «3EJIE€HOU
XUMHUH» U PECYypcocOeperaonmx TeXHOIOTHil.
* 3HAHUSAMH OCHOBHBIX NOHATHM, IPHHIIHUIIOB, BO33PEHUN, COCTABIIAIOIINX COAEPKAHUE KOHLECIINUN
YCTOMYMBOTIO pa3BUTHS;
* KOMIUJIEKCHON METONOJIOTHEH pa3paboTKH pecypcodHeprocOeperaromux 3K0JI0rH4ecky 6e30MacHbIX
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.






