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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
Henpro muctumumabl « DU3HKO-XUMUYECKHE OCHOBBI PECYpPCOCOEPETraroINX TEXHOJIOTHI» SBISETCS:
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
1. 3HAKOMCTBO CTYIEHTOB C OCHOBHBIMU KOHLENLUSAMHU U HAIpPaBICHUSIMU Pa3BUTUSA «3EJICHON
XUMHK», (POPMHUPOBAHUE MPEIACTABICHUH OO0 OCHOBHBIX OOBEKTaX «3EJICHOM XMMHUW» M «3EJICHBIX)
XMMHYECKUX IIpOLECCax;
2. Tlomyuenuwe mpeAcTaBiIeHUH O NPUHOMIAX OE30MACHOTO Ul OKPYXAloIIeH cpelbl U YelloBeKa
MPOBEJCHUS XUMHUYECKHX IPOIECCOB M CO3/IAaHHS «3€JCHBIX» TEXHOJIOTHH M 3HEeproddeKTHBHBIX
TEXHOJIOTHI Ha OCHOBE BO30OHOBIISIEMBIX M HKOJIOTUYECKH YUCTHIX UCTOUHUKOB YHEPTUH;
3. ®opmupoBaHHME T'PaMOTHOIO MOAXOAA K PEIMICHHIO MPAaKTUYECKUX JIOTUCTHYECKUX 3a1ad C
[IPUBJICUYCHUEM IIPUHIUIIOB «3€JIEHONH XUMUNY;
4. ®opmupoBaHME HABBIKOB H3Y4YCHMsI W aHajM3a HAy4dHOM XMMHYECKOM JUTeparyphbl IO TeMe
JUCUUTUTMHBI ¥ MEXIUCUUIUTMHAPHON MHTErpaluy HHPOpMaLnu.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,

YK-1 CriocobeH oCyIIecTBISTh [TOUCK, .
JEWCTBUSI IO PELICHUIO 33/1a4K

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BhIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

OIIK-7.1 IpamoTHO W apryMEHTUPOBAaHHO (OPMHUPYET
COOCTBEHHBIE CYXJICHHS M OLICHKH Ha OCHOBE 3HAaHHWH IO
poQUIBHBIM paznenam MaTeMaTH4eCKUX 51
€CTECTBEHHO-HAyYHbIX AUCLUILIUH

OIIK-7 CriocobeH npuHUMAaTh HayYHO
000CHOBaHHBIE PEIICHUS B 00JIaCTH CUCTEMHOTO
aHaJIn3a ¥ aBTOMaTUYCCKOTO YIPABJICHUS Ha
OCHOBE MaTEMaTHYECKUX U
€CTECTBCHHO-HAYYHBIX JUCIUTUTAH

OIIK-7.2 CnocobeH 000CHOBAaTh MPUYMHHO-CJIC/ICTBCHHEIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



* 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).

YMETB:
* 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).

BJIaJIETh:
* [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 1epepaboTKH IPOMBILUIEHHBIX OTX0/I0B Ha OCHOBE IIPUHIIMIIOB «3€JI€HOI) JIOTUCTHKU

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| <<3CJISHa5[ XUMHS» — XUMUsL B UHTEpecax 4 3 4
YCTOWYUBOTO Pa3BUTHS
) Konnenuust ycroiunBOoro pasBHTHA H ) 5 4
POJb XUMHHU B €0 OCYLIECTBICHUU
3 PernaMetlTH, JeicTByoImue B 00IacTH 3 4 4
«3EJIEHON XUMHN»
4 Ornucanue «3eJIeHBIX)» MPOIECCOB 4 4 4
5 Karanutuueckue «3eaeHbie» Mpouecchl 3 2 4
6 AnpTepHaTUBHBIE PACTBOPUTENN 2 2 4
7 Bo3o0OHoBIsSIEMbIE HICTOUHUKH SHEPTHH 2 2 4




] Bo306HOBIsIEMbIe HCTOYHUKH CBIPbS M UX ) ) 4
HCIOJIb30BaHNE

9 «3eseHast XuMus» U (HAHO)TOKCUKOJIOTUS 2 2 4
10 |TexHONOTHSA «3EJIEHBIX» MPOLECCOB 3 3 4
11 «3eJieHas IOTUCTHKA» 3 4 5
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. «3eneHas XumMus» — XUMHUS B UHTEPECaxX yCTOWYMBOTO PAa3BUTHUS

[IpoGeMbl COBPEMEHHOTO XWMHYECKOTO ITPOM3BOJICTBA: HECTAOMIIEHOCTh MPOIECCOB, OTXOIHI,
OTPaHUYEHHOCTH YITIEBOJOPOTHOTO ChIPbSI U NCTOYHUKOB SHEPTUH.

[IpenMer u 3amaun «3e1eHON XUMUNY». «3eJeHass XUMUA»: HayKa UM MUPOBO33peHue? XPOHOIOTHS
Pa3BUTHUA «3€JICHOM XuMUW». J[BeHaaUaTh IPUHIUIIOB «3ejeHoi xumumn» Ilona Anacraca u JlkoHa
VYopuepa. HampaBnenust pa3BUTHS «3€I€HONH XUMHH». «3€JEHBIN» XUMHUYECKHN CHHTE3 U €ro
OCHOBHBIE KPHUTEPUU W OCOOCHHOCTH: «3€JIEHBIC» METONIbl AaKTHBAIMH XHUMHYECKUX PEaKIu,
«3€JIeHBbIC» PACTBOPHUTEIM, KaTalW3, MHHAMHU3AIUS TOOOYHBIX MPOAYKTOB B CXEMax pPEaKIHid,
«3EJICHBIN» AM3aliH XUMUYECKUX IPOIECCOB, HCIIOJIB30BAHUE BO300OHOBIISIEMOTO CHIPhSI U SHEPTHUHU.
Brenpenne «3eneHbIX» TEXHOJIOTHA B TPOMBIIUIEHHOE IMPOU3BOJACTBO. JIOTHCTHUECKHE aCHEKTHI
«3EJICHOM» XUMUHU.

2. KOHL[CHLII/IH YCTOI\/’ILII/IBOFO Pa3BUTUA U POJIb XUMHUHU B €T0 OCYIICCTBJICHUN

[TpoGiieMbl COBPEMEHHOIO XHMHYECKOTO IPOM3BOACTBA: HECTAOMIBHOCTH MPOLIECCOB, OTXOIB,
OTPaHUYEHHOCTH YTJIEBOJOPOAHOTO CHIPbS M HMCTOYHHMKOB JHEPruu. 3elieHass XUMHsS Kak crocol
CHIKEHUSI HETaTUBHOTO BIMSHUS XUMUYECKHUX ITPOU3BOICTB.

[lonsarue «ycroitunBoe pazButue». Mozenb yCTOHUYMBOTO pa3BUTHS U €ro Mokas3arenu. Peannzanus B
XUMHYECKON MPOMBILLIEHHOCTA KOHLEeNuu «bosee yucroe mpou3BoacTBO», Moneib yCTOHYUBOTO
pa3BuTHs U ero nokaszarend. "bonee yucToe MPOM3BOACTBO" KaK aKTyajibHasl CTPaTerusl pa3BUTHUS
MHPOBOM NIPOMBIIUIEHHOCTH. IIporpamMma MUPOBBIX IIPOU3BOAMTENIEH XUMHUUYECKOW IPOLYKLIHH
«OtBercrBeHHas 3a00ta» («Responsible Care») u ee Bkiaa B ycToW4mBOoe pasButue. lnmobOampHas
Crparerust Ympasnenus Ilpomyktom (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, PEIJIAMEHTHPYIOIIME 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» IponecCcoB

OcHoBHbIE TpeOOBaHMS K IPOMBIIUICHHBIM IIPOIIECCAM, UX 3Tallbl UX XapaKTEPUCTHKH. YUeT cTaani
MIPOMBIIIJIEHHOTO TPOLECCa, HAYMHAS OT IPOWU3BOACTBA JHEPIUM M 3aKaHUYMBas yTHIA3aLMEH
OTXOJIOB.



[IpyHIMOBI paccMOTpEHHsT XMMHUYECKOM pPEaKkUUU € TOYKM 3PEHUSl «3EJIICHOW XHMHW». BbIxon
nponykra. Kputepun 5>¢ddexktuBHOCTM XMMHYECKHX  pEaKUuil: CEeJeKTUBHOCTh, AaTOMHAas
s dexTuBHOCTh, E-QakTop u cnocobbl mx pacdera. [IpuMepbl «IKOHOMHBIX» M «HEIKOHOMHBIX)
peakuuii ¢ TOYKM 3PEHUS] NPUHIHUIIA SKOHOMUM aroMoB. E-dakTop B pa3nmuyHbIX OTpacisix
XUMHYECKOH TPOMBIINUIEHHOCTH, OCOOEHHOCTH  (papMaleBTHYECKOW OTpaciiu. YBEIWYCHHE
MOJICKYJISIPHON CIIOKHOCTH KaK OCHOBHasl cTpareruueckas jJuHus. [IpuHIunsl BeIOOpa MCXOAHBIX
MarepHualioB, pearcHTOB, PacTBOPUTEINICH, YCIOBUN MPOBEACHUS PEaKIMid ¢ TOYKU 3peHUs oOuien
3G PEKTUBHOCTH XHUMHYECKOI0 CHHTE3a. MiumocTpauus NPUHIMIIOB «3€JICHOW XUMHH» Ha
KOHKPETHBIX IIPUMEPAX.

5. Karanmutudeckue «3eIeHbICY IIPOLECChI

[TpeumyiecTBa KaTaJUTHYECKUX XUMHUYECKHX IPOIECCOB IEPe] HEKATATUTHYECKHMMHU C TOYKU
3peHust "3eneHOM xumuHM. HekoTopele THIBI KaTajiu3aTOpOB: TOMOTEHHBIE, TI€TEPOTCHHbIC,
KaTaJau3aTopbl (a3oBOro nepeHoca, bnoxaranusaropsl. Pereneparust u nepepaboTka KaTaiau3aTopoB.
[Ipumepsl npumenenuss ueonutoB. Kartanns3 nHaHowactunamu. DepMmMeHTHl U (epMEHTaTUBHBIC
CIOCOOBI  yaleHWsl 3arpsA3HeHUd W yTWIn3anuu OTXofoB. IloHATHA O MUIEIUIIPHOM U
MHUKPOT€TEpOreHHOM  Karanu3e. llpencraBieHne O  METAJUIOKOMIUIGKCHOM — Karaiuu3e |
opra"okaranuse. llepoxcua Bomopona kak '"3eneHblil" oxuciuTens. [IpuMeHeHue mepokcuaa
BOJIOpOZA Ui YNAJCHUS BPEIOHBIX BEIIECTB M3 CTOYHBIX BOJ, IMOYBBI, MPOMBIIUICHHBIX Ta30BBIX
BBIOpOCOB. [IpuMepsI "3eneHbIX" TOMOTEHHBIX KaTAIUTHYECKUX PEaKIni.

[IpencraBnenne 00 anbTepHATHBHBIX METOAAX aKTUBAUMHU. HeTpaauimoHHBIE METOABI aKTUBALUU
XUMHYECKUX PEAaKIMHA: YIbTPa3ByKOBash aKTUBALMs XUMHYECKUX MPOLECCOB, COHOXHUMHUSI.
MHUKpOBOTHOBasT aKTHBAIMSI XUMHUYECKUX IporeccoB. DOTOXMMUYECKass aKTHUBALUS XMMUYECKHX
MPOLECCOB. DKOJIOTMYECKUE MPEUMYIIECTBA (POTOXUMHUYECKUX U TIIa3MOXHUMHUYECKUX MPOLECCOB.

6. ABTepHAaTHBHBIE PACTBOPUTEIN

CBepXKpUTHYECKOE COCTOSHHE BemiecTBa. CBEPXKPUTHYECKHE Cpelbl KaK PACTBOPUTENN IS
XUMHYECKUX MPOLECCOB, MPEUMYIIECTBA IEpel KIACCHYECKUMH pacTBopuTensiMu. [Ipumepst
CBEPXKPUTHUYECKUX pacTBopuTenei, ceepxkpurnueckuii CO2.

Bona kak «3eneHblil» pacTBOpUTENb: MpenmyliecTBa U Hepoctarku. OcoOble CBOMCTBA BOABI Kak
pacTBOpUTEIIS, IPUMEPHI UCIIOIB30BAHUSI.

HonHble XKHUIKOCTH, UX CTPOCHHUE, CBOMCTBA, TUIUYHBIC NpeAcTaBUTeNd. lIpemmyinecTBa MOHHBIX
KHUIKOCTEH Iiepell KIACCHYECKUMH OPTaHMYECKUMU pPAacTBOpUTENsIMH. MOHHBIE >XKUIKOCTH W3
BO300HOBIISIEMBIX MCTOYHHUKOB CHIpbA. [IprMepsl MCIONB30BaHMS HOHHBIX JKUAKOCTEH B «3€JICHBIX»
XMMHYECKUX MpoLEeccax.

[IpoBenenne XuMHUUECKHX MpoLieccoB 0e3 pacTBopureneil. TBepaodasznbie peakium.
7. Bo300HOBNsIeMble HCTOYHUKH YHEPTHH

[Ipobnema UCTOIIEHUS] MCKOMAEMBIX BHJIOB TOILIMBA. B0300HOBISiEeMble MCTOYHUKH SHEPTHU M UX
BKJIaJT B 00Illee MHUPOBOE JHEPreTUUYECKOE IMPOM3BOICTBO. BomopomHas texHomorus. TormuBHEIC
JNIeMEHTHl. buomacca Kak HMCTOYHHMK OJHEpPruM. OTaHON Kak BO30OHOBISIEMBbIH BHUJ TOTLIMBA!
MPEUMYIIECTBA U HeJoCcTarku. bruosranon u 6uonuzens. [IpodinemMsr sHEprocOepeKeHUS.

8. Bo300OHOBIISIEMBIE HCTOYHUKU ChIpbs U UX HUCIIOJIb30BAHUC

CoctaB Owomacchl. [Iporecchl KOHBEpCcHHM OHOMAcCHl: TEPMOJHM3, MHUPOIU3, Ta3upUKAIHS,
THIPOTEPMOIHN3, (epMEHTALNS, TepepadoTKa B Onora3. XuMHUECKUE MPOLYKTHI U3 BOZOOHOBISIEMBIX
UCTOYHHMKOB ChIpbs. llemumonoza M KpaxMall Kak OCHOBHBIC HepepadaThIBaeMble KOMIIOHEHTHI
Ouomaccel. HekoTopble XHMHUYECKHE TMPOMYKTHI, TOydaeMble u3 Ouomaccel. [lommMepHsie
Marepuanbl M3 BO30OHOBISIEMBIX HMCTOYHHMKOB CBIPbsi, OWOIUIACTUKH. YTHJIM3AIMs OTXOIOB
TUTACTMACC B IICHHBIC TPOTYKTHL.

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



TOKCHMYHOCThP XMMHUYECKUX BEIIECTB JUIsl 4eJoBeKa M Ouocdepbl, MeprHoA M IMYTH Pa3IOKEHHS B
MpHUPOZIE, TOKCUYHOCTh BTOPHYHBIX MNpoAykToB. IloBepxHocTHO-akTHBHBIE BemecTtBa ([TAB),
MECTULHBI U Ap. TOKCUKAHTBI B OKPY’KarOIIEH Cpere.

Metononorusi OLEHKH pHUCKa: HIACHTU(UKALMSI ONACHOCTH, OLIEHKAa BO3JEHCTBHS, OIpENeICHUE
7030BOH 3aBUcHMOCTH 3(]dekra, pacyer KOHKpeTHOro pucka. OmeHka puCKa JAJsl BEIIECTB
00IIETOKCHYECKOTO M KAaHIIEPOTEHHOTO ACHCTBHS. YINpaBlieHUE MPOMBIIUICHHBIM PUCKOM C yY€TOM
TEXHOJIOTUYECKUX 1 SKOHOMUYECKUX BO3MOXKHOCTEH €ro MpeayNpesKIeHHUs.

HaHnoTokcukonorus Kak HOBOE HalpaBI€HHUE HCCIIEAOBAaHMM M HOBasg JUCLMIUIMHA. MeXaHU3MBI
TOKCHKOJIOTHUECKOTO AeHCTBUS HaHodacTUl. [lepcrieKTuBbI pa3BUTHSI HAHOOMOTEXHOJIOT HH.

10. TexHONOrUs «3€JIEHBIX)» MPOLIECCOB

TexHOMOrn4eckrne acleKTbl BHEAPEHUS «3EIEHBIX» XUMHYECKHX mnporeccoB. HoBoe ammaparHOe
o(hopMIICHHE TEXHOJIOTUYECKUX TporieccoB. IIpumeps! eIbHBIX 3€JIeHBIX TEXHOIOTHI.

11. «3emenast TIOTUCTHKA)

[MonsiTus  «pecypcocOepekeHrne», «IHEProcOCPEIKEHUE», «PECYPCOEMKOCTEY, «IHEPrOEMKOCTh
«pecypcodHeprodPPeKTUBHOCTEY, <«AK0ID(DeKTUBHOCTE». (OCHOBHBIC TIOHATHS, KOHIENIUUA U
METOIbl  JIOTHCTUKH  pecypcodHeprocOepekeHus  («3eneHoi»  joructuku).  [lonstue
JHEPropecypcocOeperaronIuX dKOJOTHUSCKH  OC30IacHBIX, MM «3€JIEHBIX», LeNeil MOCTaBOK.
Crparerust «HyJIeBBIX 0TXOHOB» («Zero Waste») B «3elleHbIX» HeMnsaX nocraBok. [IpsMbie u oOpaTHbie
ey TOCTaBOK. JIOrMCTHYECKHe CHCTEMBl M LMW [OCTaBOK DHEpropecypcocOeperaronmx
MPOU3BOIACTB M XuMuueckux mnpeanpustuid. Continuous Acquisition and Life-cycle Support —
HENpepblBHAsE HMHTEIPUpPOBaHHAas HMH(MOpPMAlMOHHAS JIOTUCTHYeCcKas moanepkka Bcero JKI]
xuMuIeckol nponykuuu. «CALS»-TeXHOIOTHU YyIpaBiICHUS BCEMH JTallaMU JXKHU3HEHHOTO IHKIIA
HPOAYKTOB ¥ TEXHOJIOTUYECKUX YCTAaHOBOK.

Paspabotka pecypcosHeprocOeperaronmx TEeXHOJIOTUI NepepadOTKU OTXOJOB C HCIOJIB30BAaHHEM
NPUHIIMIIOB «3€JICHON» JOTUCTHKH. ONTUMH3aNUs JIOTUCTUYECKOTO YIPaBICHUS MHHUMH3ALUCH
OTXOJOB B HMCTOYHHMKAaX HMX BO3HMKHOBCHHUS Ha BCEX OJTalax >KU3HEHHOIO LUKJIA XMMHYECKOU
npoaykuuu, PecypcosHeprocOeperaromme SKOJIOTHYECKH Oe30MacHbIe TEXHOJIIOTHH TepepaboTKu
HPOMBIIUICHHBIX OTXO/I0B Ha OCHOBE MPUHIIUIIOB «3€JICHOI» JIOTUCTUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

JlekunoHHBIE M IPAKTUYECKHE 3aHATHS POBOISTCSA B CIICIIMATM3UPOBAHHBIX ayJJUTOPHSIX,
OCHALICHHBIX NPE3eHTAMOHHON U MYJbTUMEINHHON TEXHUKOM, TIIaKaTaMH U UMEIOILIUMH JTOCTYTI B
HHTepHeT; KOMIUIEKT EKTPOHHBIX MIPE3eHTalN/CIaiJ0B IPe10CTaBIAETCs CTYJeHTaMH IS
MOJTOTOBKH K KakAXuMuH. HayuHo-o0pa3oBaTebHBIN LHEHTP. «OMY 3aHSATHIO.

CamocrosiTenpHas paboTa CTyJleHTa 00eCTIeYMBaETCs JOCTYITHOCTBIO BCEX YUEOHBIX TOCOOHH TI0 KypCy
Ha caiite kadenps! u B cucteme LMS M®TU, a Taxke HalmuneM y4eOHBIX TOCOOMH U METOANYECKON
nmuteparypsl B ounbimoreke MOTU u B nabopatopHoM mpakTukyme Kadeapsl, JocTynoM B MIHTepHeT.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. Jlynun B.B., JlokteBa E.C., [onybuna E.B. lHHOBannoHHbIe 00pa3oBaTelibHbIC IPOTPAMMEI B
oOnactu xumun. HayuyHo-o0pa3oBareiabHbIN HEHTpP. «XUMUSI B HHTEPECAaX YCTOMYMBOTO Pa3BUTHS —
3ejieHas xumMus». — M.: M3g-so MI'Y, 2007.
2. Green Chemistry, Theory and Practice, Anastas P., Warner J.C., Eds. — Oxford University Press:
Oxford, 1998.

JlononHuTenbHAs TUTEpaTypa
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. Dxonornueckast xumus: yueOHoe nocodue. - 2-e uzl., crep. - Cankr-IlerepOypr:
Jlanb, 2017.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Caiit Hayuno-00pa30BaTeiabHOTO IIEHTpa « XMUMHUSI B HHTEPECaxX YCTOMYMBOTO PAa3BUTHS — 3€JICHAS
XuUMHs». — http://www.greenchemistry.ru/

2. TlpomblieHHass OMOTEXHOJIOTHS U 3enieHas xumust - http://green-chemistry.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B o6pa3zoBarensHOM Ipoliecce UCTIONB3YIOTCS TMCTAaHIIMOHHBIE 3aHATUSL 1 BEOMHAPHI C
UCTIONIb30BaHNEM KOMMYHHUKAIIHOHHOTO IIPOIPaMMHOTO obecriedeHns: Zoom, cepBHrca
Bugeotenedonnoi ceazu Google Meet, BeO-cepuca Google Knacc. [IpuBnekarorcs Mmarepuaisl,
pa3MelleHHbIe Ha OTKPBITHIX 00pa3zoBarenbHbIX Targopmax Coursera, Udemy, edX, a Taxxe
MarepHalsl Kypca, pazmelneHHsie B cucteme LMS na noprane MOTHU.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

MeTO)IH‘leCKOﬁ OCHOBOM OCBOCHUS KypcCa SABJIACTCA pa60qa$[ nporpamMmma 1mo AJUCHUIIIIMHC, KOTOPYIO
CJIEAYCT UCIIOJIb30BaTh AJIA MOATOTOBKU K CEMHWHAPCKUM U Ha60paTOpHBIM 3aHATHAM. I{J’IH yCrieuHoro

W3yYECHHS JTVCIIUTUTAHBL npearaeTcs HCITIOJIb30BaTh pa3paboTaHHBIN KOMIIJIEKC
y4eOHO-METOJIMYECKIX MaTepHualoB, pa3MelmeHHbIX B cucreme LMS Ha mnoprane MOTU wu
BKJIFOYAIOIIUX:

- Kypc JEKIUI B BUJIC IPE3CHTALUM;
- 33/IaHUS [Tl CAMOCTOSITEIIEHOM paOOThI CTYICHTOB;

- KOMIUIEKC TEKYIIUX TECTOBBIX 33JIaHUH W KOHTPOJIBHBIX pabOT B AJIEKTPOHHOM U MEYaTHOM BUIE IS
KOHTPOJISI 3HAHUH 110 IPEIMETY.

Jlexiuu, unTaeMble IpENoAaBaTeeM, SIBISIOTCS OCHOBHBIM OPUEHTUPOM IIPU U3Y4YE€HUHU AUCLUIUINHBL
CamocTosTeNbHYI0 paboTy C JIEKIHUSIMHU CIelyeT HaunHaTh ¢ JOpaObOTKH KOHCIEKTa, JKEeJIaTeJIbHO B TOT
’Ke JIeHb, TT0Ka BpeMs He CTEpJIo coAeprKaHue JIeKIH 13 naMatu. C 1enpio 10paboTKH HEOOX0AUMO B
MEPBYIO OYepeab MPOYUTaTh 3allCH, BOCCTAHOBUTH TEKCT B MAaMSTH, a TaKKe HCIPABUTb OIUCKH,
pacummdpoBaTe HE NMPUHATHIC paHEe COKPAILICHUS, 3alOJHUThH IPOIYLICHHBIE MECTa, MOHATH TEKCT,
BHUKHYTb B €r0 CMbICI. J[ajiee mpounTaTh MaTeprall o peKOMEHyeMOW OCHOBHOM U JOMOTHUTEIBHOMN
JUTEepaType U UHTEPHET-UCTOYHMKAM, paspellas B XOJE€ 4YTEHHUS BO3HMKIIME paHee 3aTpydHEHus,
BOTIPOCHI, @ TAKXKE AOTOJHSISI M UCIIPABIISiSl CBOM 3aIMCH. 3aMCU JOJKHBI OBITh HANMISAHBIME, IS YETO
CllelyeT NMPUMEHSTh Pa3IMYHbIe CIOCOOBI BbIAEIECHUH. B Xome nopabOTKM KOHCHEKTa yrryOunsioTcs,
pacIIupSIOTCS M 3aKPEIUISIOTCA 3HAHMS, a TAaKKe JOTOJHSETCS, UCTIPABIACTCS M COBEPIICHCTBYETCS
KOHCHEKT. s 3akpeluleHus Marepuasna CTYAEHTY PpEKOMEHIYeTCs BBIIOIHATH 3aJaHus UL
CaMOCTOATENBHOMN paboThl, MPEUIOKEHHBIE MTPETIOIABATEIICM.

[oTOBSICH K MPaKTUUECKUM 3aHSATHIM, CTYACHTY HEOOXOAMMO M3YYHUTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO
JUTEPaTypy, HHTEPHET-PECYPChI, BBIIIOJIHUTH 3aJaHUs Al CAaMOCTOSTETIbHOM paboThI, a B OTIEIBHBIX
Clly4asX MOATOTOBUTH IPE3CHTALMIO IO 3aJaHHOW mperonasaresnieM Teme. llpu ucnonab3oBaHUHM
MHTEPHET-UCTOYHUKOB 0c000€ BHUMAaHHE CIeIyeT YIeNUTbh HaAeKHOCTH caiita. Cnucok
PEKOMEHI0OBAaHHBIX HHTEPHET-PECYPCOB COACPIKUTCS B pabouel mporpaMMe AUCHUILINHBL.

[Tpr HEOOXOAUMOCTH BO3MOKHA OpTaHU3AIHs ayIUTOPHBIX, OH-JIAH KOHCYJIBTAlUH U KOHCYJIBTAIUH C
WCIIOJIb30BaHNEM IEKTPOHHOW MOYThl. [Ipy IpynmoBON KOHCYAbTallMM CTYAEHTaM PEKOMEHAYETCS
KOHCIIEKTUPOBAaTh KOMMEHTapUU IIpErnojaBareisl HE TOJIbKO K CBOMM BOIIpOCaM, HO M BOIpOcam
COKYPCHUKOB. MHIMBHIyanbHbIE KOHCYJIBTALIMM HANpPaBiICHbI Ha yIIyOJleHHME OCBOCHHS OCHOBHOTO
Marepuala, yCICIIHOE HalHMCaHHE KYPCOBBIX M KOHTPOJBHBIX pabOoT, TBOpUECKHX paboT, 3amaHH
MPaKTUKH U CAaYe dK3aMeHa 110 AMCLIUILINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 2
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: T.M. Bacunbesa, I-p TeXH. HayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, .
JEUCTBHS N0 PEIICHHIO 3aa4n

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJICHHBIX 3a7a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

OIIK-7.1 IpamMoTHO W apryMEHTUPOBAHHO (OPMHPYET
COOCTBEHHBIE CY)KICHHMS M OLIEHKM HAa OCHOBE 3HAHHHU IO
npoQUIBHBIM pasnenam MaTeMaTHYeCKUX u
€CTECTBEHHO-HAYYHBIX JAUCLIUILINH

OIIK-7 CriocobeH nmpuHUMaTh HayqyHO
000CHOBaHHBIEC PEIICHUS B 00JaCTH CUCTEMHOTO
aHaJM3a ¥ aBTOMATHYECKOTO YIIPABICHUs Ha
OCHOBE MaTEeMaTHYECKHUX U
€CTECTBECHHO-HAYYHbIX AUCIUIUINH

OIIK-7.2 CnocobeH 000CHOBaTh MPUYHMHHO-CIIEICTBEHHBIC
OTHOILICHHUS UCIIOJIb3YEMBIX IIOHATUN U MOZCIIECH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus: AUCHMIUTAHBI «DU3UKO-XMMHUYECKHE OCHOBBI PECYpCOCOEpEeraronmx TEeXHOJIOTHUI»
00yJaroIuics JTOIDKEH:

3HAThb:

* BaKHEHIIME NPUHIMIIBI U HAIIPABJICHHS Pa3BUTHA «3€JE€HON XUMHW», €€ OCHOBHBIE ITOHATHS;

*  COBPEMEHHbBIE CTpPAaTeruy Pa3BUTUSA MHUPOBOI NPOMBIIUIEHHOCTH M IPOTpPaMMBbl IIPOU3BONUTENEH
XUMHUYECKON MpPOAYKIMH, HAlpaBICHHbIE HAa COXPAHEHUE OKpYXKarolled Cpeasl W JOCTHKEHHE
YCTOWYHMBOTO pa3BUTHS OOILECTBA;

* 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 3pEHHUs oOmiei
3¢ PEKTUBHOCTH XUMUYECKOTO CUHTE3a;

® OKOJIOTUYCCKUC TIPCUMYIIECTBA KATAJIUTUYCCKUX XHMHUYCCKUX IMPOLCCCOB, B TOM YHCIIC
HCTPAAUIUMOHHBIX MCTOJ0B aKTUBAIITUU XUMUUCCKUX peaKHHﬁ;
® MNEPCIICKTUBBI  MCIIOJIB30BaHUA BO300OHOB/ISIEMBIX HCTOYHHUKOB ChIpbd U BO300HOBISIEMBIX

HMCTOYHUKOB DHEPTUH, X BKIIA]] B 00IIEe MUPOBOE YHEPTETHUECKOE TPOU3BOJICTBO;
* MHPOBbIE pa3pabOTKH B 00JIACTH «3€JICHON XUMHIW» U HAIPABJICHUS €€ Pa3BUTHS,
. OCHOBHBIC KOHIENIIUUM W BaXHEHIIWE HANpaBICHUS JIOTUCTUKUA PECYpPCOdIHEProcOepekeHUs
(«3eneHo» JOTUCTHUKH).

YMeETh:
* OIEPUPOBATh KIFOUECBBLIMH MTOHATUSIMH «3€JICHAS XUMUSD) U «YCTOHUHNBOE Pa3BUTHEY;
* OpPUEHTUPOBATHCS B COBPEMEHHBIX TCHICHIIUAX PA3BUTUS MUPOBOW XUMHUYECKON MPOMBIIIIICHHOCTH
U «3EIICHBIX» allbTepHATUBAX TPAJUIIMOHHBIX XUMUYECKUX TEXHOJIOTHIA;
*  aHAM3HWPOBATH W OIEHUBATH BO3MOXHOCTH «3€JIEHBIX» TEXHOJOTHH NpPU PEIICHUH MPAKTUYSCKUX
JIOTUCTUYECKUX 3a/1a4; BBIOMpATh ONTHUMAalbHBIE IyTH W METOAbl TPOBEACHUS JIOTUCTHYECKUX
oTiepaIuii C y4eToM MPUHITUTIOB «3€JICHON XUMUNY,
* orneHuBaTh 3H(HEKTUBHOCTD MPOBEICHUSI XUMUYECKUX MPOIIECCOB U UX PUCKH C TOYKH 3PEHUSI UX
0€30MacHOCTH JIOTUCTHUYECKUX OIlepalliii, OKpYKalomled Ccpenbl U 4YelloBeKa, MpenjaraTth IyTH
CHIDKEHHMSI PICKOB, 0a3UpPYIOIINECs Ha MIPUHIIATIAX «3EJICHOW XUMHUNY,;
. BBISIBJISATh HEJAOCTATKH COBPEMCHHOH TMPaKTUKWA YIPABICHUS NPEINPUITHIMH  Kak
9KOJIOTO-COIMATHLHO-OKOHOMHUUECKAMU CHUCTEMaMH, HCXOJS W3 TPUHIUIIOB «3€JICHOW» XUMHUH H
«3EJICHON» JTOTUCTUKU (JIOTUCTUKH PECYPCOIHEPTOCOSPEIKEHUS).

BJIAJIETh:
*  TIOAXOIaMHU K aHaJN3y JIOTUCTHYECKHX CHCTEM M TEXHOJOTHMH C TMO3UIUN KOHIICTIIUH «3EICHOM
XUMHUN» U pecypcocOeperarmmux TeXHOJIOTHI.
* 3HAHWSAMU OCHOBHBIX MOHSTHUH, MPUHIIUIIOB, BO33PEHUH, COCTABISIONINX COACPKAHNE KOHIEIIINN
YCTOWYUBOTO Pa3BUTHS,
* KOMIUIEKCHOH METO/IOJIOTHEH Pa3pabO0TKU PeCypCOdIHEProcOeperaronnx dKOJIOTHISCKH Oe30MacHbIX
TEXHOJIOTHI nepepaboTKH MPOMBIIIUICHHBIX OTX00B HAa OCHOBE MPUHIIUIIOB «3€JICHOW» JIOTUCTUKH



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



3. Hepeqeﬂb THUIIOBBIX BOIIPOCOB, 33H3Hﬂﬁ, TEeM JIA MOATOTOBKH K TEKYIIEMY KOHTPOJII0

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. OtHomenue oOmecTBa K XUMHU. [IyTH pelieHHss 3KONOTMYECKHUX MPOOIEM XHUMUYECKOro
npou3BocTBa. OCHOBHBIC YePThI XUMUU Oy yIIETO.

2. Ompenenenne «3eneHol Xumum». OCHOBHBIE IPHHIUIIBI «3€JIEHONH XUMHID).

3. ['maBHBIC HampaBIEeHUS PA3BUTHS «3€JICHON XUMHI. «

4. 3encHbI» XUMHUYECKHH CHHTE3 B CPaBHEHUM C TPAAUILMOHHBIM. «3€JCHBIC» TEXHOJIOTUU B
XUMUYECKOH ITPOMBIIIIEHHOCTH.

5. Cucrema skosoruueckoro MenemrmenTa (EMS): moHsTre, KitoueBbIe 2JIEMEHTHI, UK JleMuHra,
0a30BBIi CTaHIAPT.

6. OcHoBHbIe npuHIHMIBI 1 1ieH peridamenta REACh. Perucrpanmonnsie nokymentst REACh.

7. OSOR xonienuus. DKOMapKUPOBKa.

8. Cucrema Knaccudukanmu n MapkupoBku Xumudeckoii [Iponyknnun

9. TIpuHIMTBI pACCMOTPEHUSI XUMHUECKON PEaKIH C TOUKHU 3PEHUSI «3eTICHONH XUMUM.

10. Kpurepun 3¢ ¢heKTHBHOCTH XHUMUYECKUX PEAKIHUNA: BBIXOJ MPOMYKTA, CEIEKTHBHOCTH, aTOMHAS
s¢dexTuBHOCTD, E-akTop 1 crmocoOs! ux pacueTa. YBETUYECHNE MOJEKYISIPHONW CIIOKHOCTH KaK
OCHOBHAsI CTpaTernyecKas JINHUA.

11. [Ipunnune! BeIOOpa MCXOOHBIX MAaTEPUANOB, PEAr€HTOB, PACTBOPHUTENEH, YCIOBUH NMPOBEICHUS

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

Mooynw 2 «3enenviity xumuueckuii cunmes

1.
2.

o gk~ w

Kputepuu nneanbHOro XuMHU4eCKOro CUHTE3a.

Bunael xaranuza. Tumel u mapameTpsl Kataau3aTopoB. OCHOBHBIE IPEUMYIIECTBA U HEJIOCTATKU
roMoreHHoro katanusa. Ilepokcua Bomopoma kak "3edeHbll" okucauTenb. buokaramms.
Hanokaranuzatopsl.

HerpaanimonHsle METOIBI aKTUBALIMH, IPUMEPBI, IPEUMYILECTBA.

[Ipumepsl "3eneHbIX" TOMOT€HHBIX KaTAIUTUYECKUX PEaKIUil.

PacTtBopurenu B «3eneHoit xumun» (cBepxkpurndeckuii CO2, Boga, HOHHbIE KHUIKOCTH).
[IpoBeneHne XUMHUYECKHX ITpolieccoB 0e3 pactBoputeneil. TBepaodasHble peakuum.

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

1.

~on

o No»

9.

[TpoGiieMbl sHEprocoepexeHns. Bo300HOBIIIEMbIe HCTOYHUKH SHEPTUU

Bonopoanas texHosiorusi. TomiMBHBIE 3JIEMEHTHI.

buomacca kak HCTOUYHUK SHEPrHU. bro3TaHOI 1 OUOU3EIb.

MeTO}IOHOFI/IH OIICHKH pHCKa. pran[eHI/Ie IIPOMBITIIJICHHBIM PUCKOM C YUCTOM TCXHOJIOT'MYECKUX
¥ 9KOHOMHYECKUX BO3MOXKHOCTEH €ro MpeynpexkIcHHS.

HaHOTOKCHKOIIOTHSI: OCHOBHBIC ACTICKTHI U HAITPABIICHUS HCCIICIOBAHHH.

IMporieccrsl KOHBEPCUU OUOMACCHI.

XUMHUECKHE TIPOTYKThI U3 BO30OHOBJISIEMBIX HCTOYHHUKOB ChIPhSI.

XWUMHUUECKHE TPOJYKTHI, IMojlydaeMble ©3 Ouomaccel. [lonmMepHble MaTepualbl W3
BO306HOBHHCMBIX HNCTOYHUKOB CBhIPbA, OMOIIACTHKH.

Y Tunmzanus 0TX0/I0B IJIACTMACC B IIEHHBIE TTPOIYKTEHI.

Mooynw 4 «3enenas nocucmuray

1.

OcHOBHBIE TIOHATHS, KOHIIETIIIUH U METOBI JOTUCTUKH PECYPCOIHEProcOepekeHns («3eIeHom»
JIOTUCTHKH).

ITonsTne sHepropecypcocOeperaronx SKOJOTMYECKH O€30MacHBIX, WM <«3EJEHBIX», Ierne
noctaBok. CTpaTerus «HyJIeBBIX OTX0J0B» («Zero Waste») B «3eJIeHBIX» LEMSIX NOCTaBOK.
[IpsiMbie 1 0OpaTHBIE LETIH TOCTABOK.



Continuous Acquisition and Life-cycle Support, «CALS»-TeXHOIOTHU YIpaBICHHS BCEMH
JTanaMu KU3HEHHOTO IUKJIA POYKTOB H TEXHOJOIMYECKUX YCTaHOBOK.

Pa3paboTka pecypcosHeprocoeperarommx TeXHOJIOruil nepepaboTKU OTXOA0B C UCTIOIb30BAaHUEM
NPUHIUIIOB «3EJICHO» JOrucTUKU. ONTHMHU3aNKUs JOTUCTUYECKOTO YIPaBICHHs MUHUMH3aLUeH
OTXOJIOB Ha BCEX ATamax XM3HECHHOTO IIMKJIa XUMHYECKON MPOITYKIIHH.
PecypcosneprocOeperarorme  3KOJOTHYECKH  Oe30MacHbIe  TEXHOJNOTHH  IepepaboTKh
HPOMBIIIJICHHBIX OTXOJ0B Ha OCHOBE MPHHIIMIIOB «3€JICHOI» JTOTUCTUKH.

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. Uto takoe REACH? OcHosable mpuHImnE U nenu perinamenta. OSOR koHmentms.
3. CpaBHUTH 110 aTOMHOHN 3PPEKTUBHOCTH /1B IPOMBIIIIIEHHBIX CITOCO0a MOTydeHus PeHoa 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 aTOMHYI0 3Q(EKTUBHOCTh JBYX METOJIOB ITOJIYYCHUS 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
OxapaKTepusyiTe «3eJIeHbIe» CIIOCOObl AKTUBAIIMHA XUMHUUECKUX PEaKIH.
Wonnble )XUIKOCTH, X CTPOSHHE, CBOMCTBA, THIIHYHBIE MpeAcTaBuTeNd. [IpenMymiecTBa HOHHBIX
XKHUAKOCTEH Mepe KJIacCUYeCKUMH OpraHMueCKUMHU pacTBOPUTEISIMHE.
CpaBHUTE (OTOXUMHYECKAH W HE (POTOXMMHUYECKUH MPOMBINUICHHBIE METOABI TOJTY4eHHs
Karponakrama. Obcynure 00beMbl U MIPUPOAY OOPA3YIOLIMXCS OTXOAOB B KOXKIOM Ipolecce, a
TaK)Ke YHEPTro3aTpPaThl.

Bapmuanr 2
Yro Takoe Onokatanmu3? Kakue npenmyIiecTBa 1 HeJJOCTaTKH OMOKATATUTUYECKUX METOI0B?
Haiigure B wmHTepHeTe HMH(OPMAIMIO O METOJE MOIYyYCHUS THIPOXHMHOHA, pa3pabOTaHHOM
kommanueir Upjohn (Upjohn hydroquinone process). CpaBHHUTE 3TOT METOJ C KJIACCUYECKHM.
Kakue y Hux nmpeumyIecTsa u He1OCTaTKNA?
[TpoBeneHre XUMHYECKUX MpoIieccoB Oe3 pacTBoputeneil. TBepaodasHble peakiyu.

Bapwuanr 3



Karanutnueckue peakuuu okucienus. [lepokcua Bogopoaa Kak «3€J1€HBIN OKUCINUTENb.

Bopa xak «3eneHblil» pacTBOpUTENh: MpeUMylIecTBa U HegocTatku. OcoOble cBOMCTBA BOABI KaK
pacTBOPUTENS, TPUMEPHI UCTIOTIB30BAHMS.

Bribepute 110001 KpyMHOTOHHAKHBIM XUMHYECKHH MPOAYKT U 0OCYOUTE HA €ro mpumepe, Kak
MIPOABUHYJICS MPOU3BOACTBEHHBIN Mpouecc 3a nociaeanue 50 JeT ¢ TOYKH 3pEHHU IKOJOTHUU H
9KOHOMUYHOCTH.

BapuanT 4
[lepeuncnure NPUHIUITBI HHTEHCU(PUKAITUN TEXHOJIOTUYSCKUX MPOIECCOB.
O6cynuTe NpeuMyILecTBa U HEAOCTATKU HCIIOIH30BaHUs CBEpXKpUTHUecKuX Boabl 1 CO2 BMecTo
OpPTaHMYECKHX PaCTBOPUTEIICH.
[Touemy kaTanu3 oka3plBaeT MEHbIIEE SKOHOMUYECKOE U SKOJIOTUYECKOE BIUSIHUE MTPH
pa3paboTKe TOHKUX U (hapMaIeBTUIECKUX MPOTyKTOB?

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

n

N

Bapmnanr 1
MeToabl KOHBEpCHH OHOMACCHI B TOILIIMBO.
HanoTokcukonorust Kak HOBOe HalpaBJIEHUE UCCIIEIOBAaHUM U HOBasi TUCLUIUINHA.
OcHOBHbIE TOHATHS, KOHLENIIMH 1 METOABI JIOTHCTUKH PECYPCOIHEProcOepeKeHusI.

Bapmuanr 2
HazoBuTe M KpaTKo OXapaKTepuU3yHTe HaIpaBJICHUS 3aMCHBI IIACTMACC Ha UX OHOpa3iaracMble
aHAJIOTH.
Bonopoanas texnonorus. TOMIUBHBIE 371EMEHTBHI.
TOKCMYHOCTh XMMHUYECKUX BEMIECTB ISl YeIOBeKa W OMOC(Ephl, IEPHO U IyTH Pa3iOKEeHHUS B
MPUPOJIE, TOKCHYHOCTH BTOPUYHBIX IIPOJAYKTOB.

Bapuanr 3
DTaHON KaK BO30OHOBIISIEMBII BU] TOIIMBA: TPEUMYIIESCTBA U HEJOCTATKH.
[IpuBeauTe mpuMepbl XUMUIECKHUX MTPOAYKTOB HA OCHOBE IEJUTIONIO3bI, Kpaxmaa, Caxapos.
[Tpumepbl HEeTbHBIX 3€JIeHBIX TEXHOJIOTHI.

Bapuanr 4
buopa3znaraeMsle nonuMepsl. Y TWIM3aLHs OTX0JOB IJIAaCTMAcCC.
XUMHUYECKHE UCTOYHUKH TOKa — MPUHIMII paboThl. [IyTH onTMHU3anuyn XuMHUYECKHX UCTOYHUKOB
TOKA.
Crparerus «HyJeBBIX OTX00BY» («Zero Waste») B «3€JI€HbIX» LIEMAX TOCTaBOK.

Ilpumepnvie memol peghepamos:
1.

2.

© XN AW

[Iporpecc Hayku U poJib «3€JIEHOM XUMHUHU B COBPEMEHHOM MHPE

FOCYILapCTBeHHBIe U MCXKIAYHAPOJHBIC IMMPOrpaMMbl, HAIIPABJICHHBLIC Ha pCaIM3allii0 NMPUHIIUIIOB
3eJICHOM XMMHH

[IpuHIUIBL «3€TEHOW XUMUH, «3€JICHOW JTOTUCTUKU U «3€JICHON» TEXHUKU

Crpareruu u momxozsl K pecypcoddekTuBHOCTH

CucremMa dK0JI0rH4ecKOro MeHEeHKMEHTA

Hetpaauimonnsie CUCTEMBI TOIYYECHUS U XPAaHSHUS SHEPT U

HoBrble kaTanu3aTopsl A7 IPOLECCOB XUMUUECKON SHEPIrEeTHKU

buoxkaranus B IIPOMBITIIICHHOCTH

TexHo0ruK UCIOJIL30BAHUA 6HOMaCCBI

10 Hanotokcnkonorus: 0OCHOBHBIE aCIIEKTHI U HaIrpaBJICHUA I/ICCJ'ICZIOBaHI/Iﬁ
11. HoBoe anmapaTtHoe 0hOPMIICHHE «3EJICHBIX» TEXHOJIOTHUECKUX ITPOLIECCOB



4. IlepedyeHb THIIOBBIX BONPOCOB M TeM /UIA IPOBeJAeHHUS] TPOMEKYTOYHOH aTTecTANNHU
00y4aroIuXCcA M0 UTOraM 00y4eHus!

1.

S

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

IIpoGmeMbl COBpPEMEHHOTO XHMHYECKOTO IIPOM3BOACTBA: HECTAOMIBHOCTh IPOIECCOB,
OTXO/Ibl, OTPAHUYEHHOCTb YTIIEBOJIOPOIHOTO CHIPhS M HCTOUHUKOB SHEPTUU.

IIpenmert u 3amaun «3eaeHOW XUMUM». J[BeHaIaTh MPUHLIUIIOB «3€1eHol xumum» [lona
Amnacraca u J[>xoHa YopHepa. Hampasnenus pa3Butus «3eaeHol xuMuny. Jloructnaeckue
ACIEKTHI «3EJIEHOW» XUMUH.

«3eNeHpli» XUMHYECKUH CHHTE3 W €r0 OCHOBHEBIE KPHUTEPHH M 0coOeHHOCTH. BHempenwne
«3EJIEHBIX» TEXHOJIOTUH B POMBIIITIEHHOE POU3BOJICTBO.

[Tpo0GneMbl COBPEMEHHOTO XHMHYECKOTO MPOM3BOACTBA: HECTAOMIJIBLHOCTH IPOLIECCOB,
OTXO/Ibl, OTPAHUYEHHOCTb YTIIEBOJIOPOIHOTO CHIPhS M HCTOUHUKOB SHEPTUU.

3eneHas XuMHsI Kak ClIOC00 CHIKEHHSI HETaTHBHOTO BIMSHUS XUMHYECKHUX TPOU3BOJICTB.
IlonsATHE «yCcTOMUMBOE pa3BUTHE». MOIENb YCTOMUMBOIO PA3BUTHS U €TO MOKA3ATENH.
Peanuzanus B XMMHUYECKOH MPOMBIIUICHHOCTH KOHUENUuu «bosiee 4ncrtoe mporu3BOICTBOY,
"bonee dmcTroe TPOW3BOACTBO" KaK aKTyalbHas CTpaTeTrdsl pa3BUTHS MHPOBON
MPOMBIIUIEHHOCTH.

Mopeinb yCTOMYMBOTO Pa3BUTHUS U €T0 IIOKA3aTENN.

[TporpaMMa MHUPOBBIX MPOU3BOIUTENEH XUMHUECKON Mpoaykiun «OTBEeTCTBEHHas! 3a00Ta»
(«Responsible Care») u I'mobansHas Crparerus Ynpasinenus [Ipoxykrom (Global Product
Strategy, GPS), Bkj1aJ B yCTOMYMBOE Pa3BUTHE.

Cucremsr skonorndeckoro MeHemkmenTa: SO 14001, eBpomeickuii 3KO-MEHEIDKMEHT U
aynut (EMAS).

3akoHOJATEIbHbIE JOKYMEHTBHI, PEIVIAMEHTHPYIOIIME OXpaHy OKpYyXXawolled cpeasl B
XMMHYECKOH MPOMBIIICHHOCTH: TpeboBaHus K xumuaeckon mpoaykimu Chemicals Policy,
REACH (Registration, Evaluation, Authorisation and Restriction of Chemical substances).
Cucrema Knaccudukanuu u Mapkuposku Xumudeckoid [Ipoaykuuu (Globally Harmonized
System of Classification and Labeling of Chemicals, GHS). Dxomapkuposka.

OcHoBHBIE TpeOOBaHUSI K MPOMBIIUICHHBIM MPOLECCaM, MX JTallbl, XapaKTePUCTUKHU, YUET
cTaguil.

[IpuHIUIBI PACCMOTPEHUS XUMUYECKOU PEAKLIUU C TOUYKH 3PEHUS «3EJICHOU XUMUM.
Kputepuu 3 eKTHBHOCTH XUMHYECKUAX PEAKIIUIA: BBIXOJI IIPOTYKTA, CEIEKTUBHOCTh, AaTOMHAS
s dextuBHOCTh, E-pakTop m cmocoOsl wx pacuera. lIpumepbl «3IKOHOMHBIX» U
«HEIKOHOMHBIX» PEeaKIuil ¢ TOUKU 3pEHHS MIPUHIINIIA S3KOHOMHH aTOMOB.

E-dbakrop B pasnMYHBIX OTpacisiX XHMHUYECKOW TMPOMBIIUICHHOCTH, OCOOCHHOCTH
(apMaleBTUYECKOH OTpaciu. YBEJIUYCHUE MOJICKYJSIPHOH CIIOKHOCTH KaK OCHOBHas
CTpaTernyeckas JINHUs.

[lpuHMTIBI  BRIOOpAa WCXOIHBIX MaTEpPHANIOB, pPEAareHTOB, pPACTBOPHUTENCH, YCIOBUI
MIPOBEJICHHS PEAKIINI C TOUKHU 3peHUs 00111el 3(p(HEeKTUBHOCTH XUMHUIECKOTO CHHTE3A.
[IpeumyiiecTBa KATANTUTHYECKUX XUMUYECKUX IIPOLIECCOB MEPEl HEKATATUTUYECKUMHU C TOUKU
3peHust "3eeHON XUMUU.

TumbI KaTaIM3aTOPOB: TOMOTEHHEIE, TETEPOTeHHBIE, KATANN3aTOPHI (Pa30BOro MepeHoca,
Oouokaranu3atopsl. PereHeparius u nepepadoTka kaTaau3aTopos. [IpumMeps! "3eneHbix"
TOMOTEHHBIX KaTATUTHYECKUX PEAKIIHA.

Karanus sanoyacTuamMu.

®epMeHTHI M pepMEeHTATHBHBIE CITOCOOBI yIalICHHS 3arPSA3HEHNH W yTUIIN3AI[UHA OTXO/I0B.
Ilepoxcun Bomopona kak "3eneHbld" okucnutens. [IpumeHeHHe mepokcuaa BOAOponAa st
yIaJeHUs BPEIHBIX BEIIECTB U3 CTOYHBIX BOJ, OYBBI, IPOMBIILIJICHHBIX Fa30BbIX BEIOPOCOB.
HerpanunuoHnHsle METOABI aKTUBAlMM XUMHUYECKMX PEAKIUil: yIbTpa3ByKOBas aKTHBALWSA
XUMHUYECKHX MPOLIECCOB, COHOXUMUS. MUKpPOBOIHOBAS aKTUBAISI XUMHUUECKHX ITPOLIECCOB.
doToxrMUYecKast ¥ TNIa3MOXIMHYECKas aKTHBAINS XUMHYECKHX MTPOIECCOB. DKOJIOTHIECKHE
NpEeuMyIIecTBa HOTOXUMHUUYECKUX M TNIA3MOXUMHYECKUX MTPOIIECCOB.

[IpeumyiiecTBa CBEPXKPUTHUYECKUX PACTBOPUTENEH mepen Kiaccuueckumu. IIpumepsl
CBEPXKPUTHUECKHUX PACTBOPHUTEIEH.



26.
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40.
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Bopa kak «3eJIeHbli» pacTBOPUTEIb: MTPEUMYIIIecTBa U HegocTaTku. OcoOble CBONCTBA BOBI
KaK PacTBOPUTEIIS, PUMEPHI HCIIOIb30BAHUSL.

HoHHBbIE XUAKOCTH, TUIHYHBIC MPEACTABUTEIH. VMOHHBIC KUIAKOCTH W3 BO30OHOBISEMBIX
HUCTOYHUKOB  CHIpbs. IIpeMMyIlecTBa HMOHHBIX IKMIKOCTEH Tepen  KIACCHYSCKUMHU
OpPraHUYECKUMH PACTBOPUTEIIIMH.

IIpoBeaeHne XUMHUIECKHUX TPOIIECCOB Oe3 pacTBopuTeneil. TBepmodasHple peaKIim.
Bo30o0OHOBNSIEMbIC MCTOYHHKH JHEPrMM W WX BKJIAJ B 00Iee MHUPOBOE JHEPTETHUECKOE
NpOU3BOCTBO. BomopoaHas TexHonorus. TOIIHBHBIC 3IEMEHTHI.

bruomacca kak WCTOYHHMK OSHEPrHU. OTaHON Kak BO30OHOBISEMBbIH BHJ TOIUIMBA!
NPEHMYIIECTBA M HEIOCTATKH. broaTaHo 1 OnoM3esb.

[Ipouecchl KOHBEpCHM OHOMACCHI: TEPMOJM3, MUPOJIM3, Tra3u(UKaUsA, TUAPOTCPMOIIH3,
¢depmenTanus, nepepabotka B Ouora3. XHUMHYECKHE TPOAYKTHI M3 BO30OHOBIISIEMBIX
HCTOYHHUKOB CBHIPhS.

[enmrono3a W KpaxMan Kak OCHOBHBIC IepepadaTbiBaeMble KOMIIOHEHTHI OHOMACCHI.
[MomumepHble MaTepualibl W3 BO300OHOBISEMBIX HCTOYHHUKOB CBHIPhS, OHOIUIACTHKL.
YTunusaims 0TX0I0B IJIaCTMACC B IIEHHBIE TPOAYKTHI.

TOKCHYHOCTh XUMHUECKHX BEIECTB /IS YeTOBeKa U Onoc(ephl, IEPUOJ] U MYTH Pa3I0KECHUS
B [IPUPOE, TOKCUYHOCTh BTOPHYHBIX MPOAYKTOB. [loBepxHOCTHO-akTUBHEIE BemecTBa (IIAB),
MECTULUABI U JIP. TOKCUKAHThI B OKPYKaroLEn Cpee.

MeTono70THs.  OLIEHKHM pHCKAa: HICHTHU(HKAIMSI ONAacCHOCTH, OICHKA BO3JCHUCTBUS,
oIpe/ieieH e 1030BOM 3aBUCMMOCTH 3 dekTa, pacyeT KOHKPETHOTO PUCKA.

VYnpaBieHue TPOMBINUICHHBIM PUCKOM C YYETOM TEXHOJOTMYECKHX M 3KOHOMHUYECKUX
BO3MOXHOCTEH €ro MpeIynpesKacHus.

HaHoTokcHKkomOrusi Kak HOBOE HANpaBlICHUE WCCICAOBAaHMNA M HOBas JUCIUILIUHA.
MexaHu3Mbl  TOKCHKOJOTMYECKOTO JISHCTBUS HaHOYacTWIl. [lepCHeKTHBBI — pa3BUTHS
HAaHOOMOTEXHOJIOTHH.

TexHonornyeckue acreKThbl BHCOAPCHUA <«3CJICHBIX» XHMHUYCCKUX ITPOLCCCOB. AnnapaTHoe
o(opMIICHUE B TPUMEPHI IICIIbHBIX 3€JICHBIX TEXHOJOTHH,

OCHOBHBIE TTOHSATHS, KOHIIETIIIMH U METOJIbI JIOTUCTUKH PECYPCOIHEPTOCOEPEIKEHHS.

[onsaTHE BHEpropecypcocOeperaroInx 3KOIOTHISCKH 0e30MaCHBIX, HITH «3CIICHBIXY, IeMei
nocTtaBok. [Ipsmble 1 0OpaTHBIC IEMH MOCTABOK.

Crparerust «HyJIeBbIX 0TX00B» («Zero Waste») B «3eNIeHBIX» IEMsIX MOCTABOK.
JlorucTHYeCKHe CHCTEMBI M IEMU MOCTABOK 3HEPropecypcocOeperaromux Mporu3BOJICTE U
xumudeckux mnpeanpustuii. Continuous Acquisition and Life-cycle Support u «CALS»-
TCXHOJIOTMH YHPABJICHHA JTallaMH XU3HCHHOI'0 HHUKJIa IMPOAYKTOB MU TCXHOJOTMYCCKUX
YCTaHOBOK.

PaspaboTka  pecypcosHeprocOeperaroniux TEXHOJIOTHH  IMepepabdOTKH  OTXOJO0B €
UCTOJIb30BAaHUEM TIPUHIIUIIOB  «3€NeHON» JOTUCTHKH. ONTUMH3ANUsA  JOTUCTUISCKOTO
yIpaBlieHHss MUHUMH3AIKUEH OTXOJ0B B HUCTOYHHKAX WX BO3HHKHOBCHUS Ha BCEX ATamax
JKU3HEHHOTO IUKJIA XUMHYECKOH MTPOTYKIIHH.

PecypcosHeprocoeperaroimme  9KOJOTHYSCKH  O€30MacHble  TEXHOJIOTHH  mepepaboTKu
ITPOMBITIJICHHBIX OTXOA0B Ha OCHOBC ITPUHIMUIIOB «3eJIEHOI) JIOTUCTHUKH.

Kpumepuu oyenusanus:

OneHka bayel Kpurepun

O1ianyao

10

- CHUCTeMaTH3UPOBaHHbIC, TyOOKHWE M TMOJHBIE 3HAHUS MO BCEM
paznenaM y4eOHOI mporpaMMbl, a TakKe MO0 OCHOBHBIM BOIPOCAM,
BBIXO/JIAIIUM 3a €€ MPEIEIbl;

- TOYHOE HCTIOJb30BaHUE HAYYHON TEPMHHOJOTUH (B TOM YHCIIE HA
WHOCTPAHHOM  f3BIKE), CTUJIMCTUYECKU TPAMOTHOE, JIOTMYECKHU
MPaBUIILHOE M3JI0’)KEHUE OTBETA HA BOTIPOCHI;

- 6e3yInpedHoe BIaJeHHe NHCTPYMEHTapHeM y4eOHOU JUCIUTUIHHEI,
ymeHue ero 3(EeKTHBHO UCIOJIb30BAaTh B MTOCTAHOBKE M PEIICHUHU
HAYYHBIX ¥ MPOPECCHOHATBHBIX 3a/1a4;




- BBIPQXKCHHAS CIIOCOOHOCTH CAMOCTOSITETFHO M TBOPYECKH DPEIIaTh
CJIOHBIE TIPOOJIEMBI B HECTAHAAPTHON CUTYaIUU;

- TOJTHOE W TIyOOKOE YCBOCHHE OCHOBHOW W JIOMOJHHUTEILHOMN
JIUTEPATYPHI, PEKOMEHIOBAHHOM y4aeOHOH MIPOTpaMMOit
JCUUTLITAHBI;

- YMEHHE OPUEHTUPOBATHCS B TEOPUSIX, KOHLIETIIUSAX U HAIIPABJICHUAX
M0 W3y4aeMoOW JMCHUIUIMHE M JaBaTh UM KPUTHYECKYIO OIICHKY,
MCIIOJIb30BaTh HAyYHbIE JOCTUKEHUS IPYTUX AUCIUILINH;

- TBOpYECKAass CaMOCTOsITeNbHAsT padoTa HAa MPAKTUYECKHX,
1ab0paTOpHBIX  3aHATHSX, AKTUBHOE Yy4yacTHE B TIPYIIOBBIX
00CYXICHUSX, BBICOKHI YPOBEHb KYJIbTYPhl UCTIOJTHEHUS 3a/IaHH.

- CHCTEMaTH3UpPOBAaHHbIC, IIYOOKHE M IIOJHbIE 3HAHUSA IO BCEM
paszenaM yueOHOU MporpamMmel;

- TOYHOE HCIIOJIb30BaHUE HAyYHOH TEPMHMHOJIOTUH (B TOM YMCJE Ha
MHOCTPAaHHOM  SI3bIKE€), CTWJIUCTUYECKHM T'PAMOTHOE, JIOTUYECKU
IPaBUJIbHOE U3JI0’KEHHE OTBETA HA BOIIPOCHI;

- BJIAJICHHE MHCTPYMEHTapHUeM Y4eOHOH IMCUUIUIMHBI, YMEHHE €ro
3(pPEKTUBHO HCIOJIB30BaTh B MOCTAHOBKE M PEIIEHUH HAyYHBIX U
po)eCCHOHANIBHBIX 337124,

- CHOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKHM pELIaTh CIIOKHBIE
npoOiieMbl B HECTaHJAPTHOM CHUTyallUM B paMKax Yy4eOHOH
IPOrpaMMbl, IIOJIHOE YCBOEHHE OCHOBHOH M JIOMOJIHUTEJIBHON
JIUTEPATYPBHL, PEKOMEHI0BAHHOU yueOHOI IIPOrpamMmoin
JUCLUIUIMHBI,

- YMEHUE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSIX, KOHLEMLUAX M
HalpaBlICHUSAX [0 HU3y4yaeMOM JMCUUIUIMHE U JaBaTh UM
KPUTHYECKYIO OIICHKY;

- caMocTosTeldbHass paboTa Ha NPAKTUYECKUX, J1AOOPAaTOPHBIX
3aHATHSAX, TBOPUECKOE YUaCTHE B TPYIIOBBIX OOCYKICHUX, BBICOKUI
YPOBEHB KYJBTYPbI HCIIOJIHEHHUS 3aJaHUM.

- CHUCTEeMaTH3UpPOBaHHbIE, TNyOOKHWE M TOJHbIE 3HAHUS IO BCEM
MIOCTaBJIEHHBIM BOIIPOCaM B 00beMe yueOHOM MporpaMmbl;

- WCIOJb30BaHUE HAYYHOM TEPMHUHOJIOTMM, CTHINCTUYECKH
IPaMOTHOE, JIOTUYECKH ITPAaBUILHOE U3JI0KEHUE OTBETA HA BOIPOCHI,
YMEHHME JIes1aTh 000CHOBAHHBIE BHIBObI;

- BJIaJICHUE WHCTPYMEHTapueM Y4eOHOH IUCIHMIUIMHBI (METOAaMHU
KOMIUIEKCHOTO aHalin3a, TEXHUKOW MH()OPMAIIMOHHBIX TEXHOJIOTHI),
YMEHUE €r0 HCIIOIb30BAaTh B IIOCTAHOBKE M DPEIICHUHM HAYYHBIX U
npo(eCCHOHATBHBIX 3a/1a4; CIIOCOOHOCTH CaMOCTOSITENBHO pPELIATh
CJIO’KHBIE TPOOJIEMBI B paMKaX y4yeOHOM MporpamMMmsl;

- YCBOGHHME OCHOBHOW W  JOIOJHUTEIBHOW  JINTEpaATypHI,
PEKOMEHI0BaHHOM y4eOHOI MpOorpaMMoi JUCIIUIUIMHBL,

- YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLEHNIHUIX H
HallpaBJICHUAX [0 MW3y4aeMOM JUCLUUIUIMHE U JaBaTb WM
KPUTHYECKYIO OIIEHKY C MO3UIUI roCyIapCTBEHHOM Hjieonoruu (1o
JUCLUTUTMHAM COIMATIbHO-TYMaHUTApHOTO [IUKIIA);

- aKTHBHasg caMocCTosiTeNlbHas paboTa Ha  MPaKTUYECKHX,
71a00paTOPHBIX 3AHATHUAX, CUCTEMAaTHYECKOE yJacTHe B IPYIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHb KYJIbTYpPbI HCIIOTHEHHUS 3a/IaHU .

Xopomio

- CHCTEMaTH3UpPOBaHHbIC, ITYOOKHE M TOJHBIE 3HAHUS IO BCEM
paszzesiaM y4eOHON IpOorpaMMBl;




- MHCIOJIb30BaHME HAYYHOM TEPMHMHOJIOIMM (B TOM 4YHCIE Ha
MHOCTPAHHOM SI3bIKE), JIMHIBUCTUYECKU M JIOTUYECKU IPaBHIBHOE
U3JI0KEHWE OTBETa Ha BOINPOCHL, YMEHHE JelaTb 00OCHOBAHHBIC
BBIBO/JIBI;

- BJaJICHUE MHCTPYMEHTapUeM y4YeOHOM IUCUUIUIMHBI, YMEHHUE €ro
UCIIOJB30BaTh B  IIOCTAHOBKE M  PEUICHUMM  HAY4YHBIX U
po(hecCHOHANBLHBIX 3a71a4;

- YCBOCHME OCHOBHOM ¥  JIOIOJHUTEIBHOM  JINTEPATYPHI,
PEKOMEHI0BAaHHOH Y4eOHON MPOrpaMMoOid JUCHUTUINHBL;

- YMEHHE OpPUEHTUPOBATHCS B OCHOBHBIX TCOPHUAX, KOHLENLUAX M
HAIpaBJICHUSAX [0 HW3y4aeMOM JUCUMIUIMHE U  JaBaTb UM
KPUTHYECKYIO OLICHKY;

- caMmocTosiTenbHas paboTa Ha TMPAKTHYECKUX, JabOpaTOPHBIX
3aHATHUSX, y4acTHE B IPYIIIOBBIX OOCYXIEHHSX, BBICOKUN YpOBEHb
KYJIBTYpPbI UCIIOJHEHMSI 3a/1aHUH.

- JJOCTaTOYHO IOJIHBIE U CUCTEMAaTU3UPOBAaHHBIC 3HaHUSA B 00beMe
yueOHOU MPOrpaMMbl;

- WCIOJb30BaHME  HEOOXOAMMOM  HaydyHOM  TEpPMUHOJIOTHUH,
CTWJINCTUYECKH TI'PAMOTHOE, JIOTMYECKU MPaBUWIIBHOE H3JI0KEHUE
OTBETa Ha BONPOCHI, yMEHUE JIeJIaTh 000CHOBAHHBIE BHIBO/IBI;

- BJaJICHUE MHCTPYMEHTapueM y4eOHOH NUCLUIUIMHBI, YMEHHUE €ro
UCMOJIb30BaTh B PEIIEHUM Y4YEOHBIX M MPO(ECCHOHANBHBIX 3a]ay;
CIIOCOOHOCTh CAMOCTOATEIbHO IPUMEHATH THUIIOBBIE pEILIECHUS B
paMKax y4eOHOH IporpaMMsl;

- YCBOGHHME OCHOBHOW JIUTEPATyphbl, PEKOMEH/IOBAHHOU YyueOHOI
IpOrpaMMOil TUCLIMIIIMHBL,

- YMEHUE OpPUEHTUPOBATHCA B 0A30BBIX TEOPHSX, KOHLEMIUAX U
HalpaBlIeHUSAX IO H3y4yaeMOM JUCLUUIUIMHE U JaBaTb MM
CPAaBHMUTEJBHYIO OLIEHKY; aKTHBHAas CaMOCTOsITElIbHas paboTa Ha
NPAaKTUYECKHX, JJAOOPATOPHBIX 3aHATHUAX, IEPUOANYECKOE ydacTue B
IPYHIOBBIX 00CYKIEHUAX, BBICOKUI YPOBEHD KYJIBTYPbI HCIIOJIHEHUS
3aJaHuH.

- IOCTaTOYHbIE 3HaHUs B 00beMe yueOHON TPOrpaMMBl;

- HCIIOJIb30BAHME HAYYHOW TEPMHMHOJIOTMM, CTHJIMCTUYECKH
rPaMOTHOE, JIOTHYECKU MPaBUIIbHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI,
YMEHHE JEJIaTh BHIBOJIBI;

- BJIaJICHUE MHCTPYMEHTapHeM y4eOHOM NHCUUIUIMHBI, YMEHHUE €ro
UCTOJIb30BaTh B PEIIEHUH YUeOHbIX U MPo(hecCHOHAIBHBIX 3a/1a4;

- CIIOCOOHOCTh CaMOCTOSITENIbHO IMPUMEHSTh TUIIOBBIE PEUICHUS B
paMKax y4eOHOH mporpaMMel;

- YCBOGHHME OCHOBHOW JUTEpaTyphbl, PEKOMEHJOBAHHOI y4ueOHOI
IIPOrpaMMO TUCLUIUIMHBI;

- YMEHUE OpPHUEHTUPOBATHCA B 0A30BBIX TEOPHSX, KOHLEMIUAX U
HAIpaBJICHUAX [0 HW3yY4aeMOM JUCHMIUIMHE W JaBaTb UM
CPaBHUTEIBHYIO OLIEHKY;

- caMmocTosiTenbHas paboTa Ha TMPaKTHUECKUX, JabOpaTOPHBIX
3aHATUSAX, YUYaCTHE B TPYIIOBBIX OOCYXICHUSX, BHICOKHI YpOBEHb
KYJIBTYpPbI MCIIOJTHEHMSI 3a/1aHUH.

Y nosnersopu-
TEJIBHO

- JIOCTaTOYHBI 00beM 3HAaHMH B paMkKax o0pa30BaTENbHOTO
CTaH/apTa;

- YCBOGHHE OCHOBHOW JIUTEPATyphbl, PEKOMEHJOBAHHOW Yy4eOHOU
IIPOrpaMMOil TMCHUIUIMHBI;




- HCIIOJIb30BAHME HAYYHOW TEPMUHOJOTUHU, CTUIUCTHYECKOE W
JIOTUYECKOE U3JI0KEHHE OTBETA Ha BOMPOCHI, yMEHUE JIeTIaTh BBHIBOJIBI
0€3 CYIIECTBEHHBIX OIINOOK;

- BJaJIeHUE MHCTPYMEHTapHeM y4eOHON NUCHUIUIMHBI, YMEHHUE €ro
WCIIOJIb30BaTh B PEIICHUH CTAHIAPTHBIX (TUITOBBIX) 3a/1a4;

- YMEHHE MOJ PyKOBOJCTBOM IIPENoAaBaressl peuaTh CTaHIapTHbIE
(TUMOBBIC) 3a/1a4H;

- YMEHHUE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSIX, KOHLEMLIHUAX U
HAIPABIICHUSX 110 U3y4aeMOU TUCITUILINHE U 1aBaTh UM OLICHKY;
- paboTa moja pPYKOBOACTBOM IIperojAaBaTelisi Ha MPaKTUYECKUX,
1ab0paTOPHBIX  3aHATUSAX, JOMYCTHMBIH  YPOBEHb  KYJIBTYpPBI
WCIIOJTHEHUS 3aJaHU.

- HEJJOCTATOYHO IOJIHBII 00bEM 3HAHUN B paMKax 00pa30BaTEIbHOTO
CTaHJapTa;

- 3HaHUE YaCTH OCHOBHOMW JINTEpaTypbl, PEKOMEHI0BAaHHOW y4eOHOI
IIPOrPaMMOM TUCLUIUIMHEI;

- HCIIOJIb30BAHWE HAyYHOW TEPMMHOJIOTHUH, M3JIOKEHHE OTBETa Ha
BOIIPOCBHI C CYILECTBEHHBIMM JIMHIBUCTUYECKUMU M JIOTUYECKUMU
omuoOKaMu;

- cinaboe BIIAJEHUE HMHCTPYMEHTApHeM Y4YeOHOH IUCLMILIMHBI,
HEKOMIIETEHTHOCTh B PELICHUH CTAaHAAPTHBIX (TUIOBBIX) 3a/1a4;

- HEyMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TECOPUSAX, KOHLENIUAX U
HaIlpaBJICHUSAX U3y4aeMOU TUCLHUILINHBI;

- HACCUBHOCTb Ha MIPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHSIX, HU3KUN
YPOBEHb KYJIBTYPBI HCIIOJTHEHUS 3a1aHH.

Heynosner-
BOPHUTEIBHO

- (pparmeHTapHbIC 3HAHUS B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

- 3HAHUS OTACJIbHBIX JIUTEPATYPHBIX HCTOUHUKOB, PEKOMEHI0BAHHBIX
y4eOHO MTPOrpaMMOi TUCIUTUINHBL;

- HEYMEHHUE HUCIOJIb30BaTh HAYYHYI0 TEPMHUHOJOTHIO JUCLMIUINHBI,
HAJIMYUE B OTBETE TPYOBIX CTHIIMCTUYECKHUX U JIOTUYECKUX OIIUOOK;
- MIACCUBHOCTh HA MPAKTUUECKUX U Ja0OPATOPHBIX 3aHATHUSAX, HU3KHUIA
YPOBEHb KYJIBTYPhI UCTIOTHEHUS 33JIaHUM.

- OTCYTCTBHE 3HAHMM U KOMIIETCHIIMM B paMKax 00pa30BaTeIbHOTO
CTaHJapTa WM OTKa3 OT OTBETA.

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

U (MJIH) ONBITA EeSATEILHOCTH

Texkymuii KOHTPOJIb NPOBOIUTCS B HEPHOA AyIAUTOPHOM M CaMOCTOSTEIbHOW pabOTBl CTYJEHTOB B
YCTAHOBJICHHBIE CPOKH IO PACHHMCAHMIO. PyOeKHBIN KOHTPOJIb MPUMEHSIETCS B CIEIYIOUINX (opMax:
KOJUIOKBUYMBI IO TeMaM Moaynei;

OLIEHKA OTBETOB Ha BOIPOCHI B MPOLECCE KPATKOTo (110 5 MUH) BEIOOPOYHOTO YCTHOTO OIpOca Mepes
HAYaJIOM Ka)KI0T0 MPAaKTUYECKOT0 3aHATHUS 110 MaTepraiaM MpeAbIAYIIero 3aHATHUS;

OIlEHKa YMEHUS peliarh y JOCKH /MM B MUCBMEHHOM BUJIC THUIIOBBIC NMPHMEPHI W/WIH 33J1a4H,
paccMaTpuBacMbIe Ha IPAKTUUECKUX 3aHITHSAX;

OIIEHKa aKTUBHOCTH M OTBETOB Ha BOIIPOCHI B COOTBETCTBUH C TPOrpPaMMON MPAKTHUECKUX 3aHATHH;
NOJroToBKa pedepara W yCTHBIX JOKJIAZOB M IMPE3CHTAIMK IO TPEATIOKEHHBIM MpEnojaBareneM

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.




st TOATrOTOBKY K KOJUIOKBUYMaM PEKOMEHIYETCS OIMPaThCsA Ha BOIIPOCHL, MIPEICTaBICHHBIE B paboueit
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 oyenueanusa no ycmmnomy 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 TOYKH 3peHus. Pedepar, B OTIHUNE OT KOHCIIEKTA, SBJISIETCSI HOBBIM, aBTOPCKUM 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 6amra 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



yaebHo# mporpaMMe. Bo BpeMst mpoBeneHus SK3aMeHa 00yJaromIruecss MOTYT MOJIb30BaThCS MPOrpaMMon
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
Cucrembl skonorndeckoro MeHemkmenTa: ISO 14001, eBpomelckuii 3KO-MEHEIDKMEHT W
aynut (EMAS).
E-pakTop B pasmMYHBIX OTpPaciiX XHMMHUYECKOW MPOMBIIUICHHOCTH, OCOOEHHOCTH
(apMameBTUYECKOH OTpaciu. YBEIWYCHHE MOJEKYISIPHONH CIIO)KHOCTH Kak OCHOBHAs
cTpaTernyecKast JTUHUS.
HerpamummonHasie METOIbI aKTHUBAIIMM XWMHUYECKHX PEaKIUil: yIbTPa3BYKOBas aKTHUBAIUS
XUMHUYECKUX TPOIECCOB, COHOXUMHUSA. MUKPOBOJIHOBAS aKTUBAIMS XUMUYECKHUX TIPOIIECCOB.
JlorucTryeckue CUCTEMBI U IIEMM IOCTABOK SHEPropecypcocOeperaroniux MpoUu3BOJACTE U
xumudeckux npennpustuii. Continuous Acquisition and Life-cycle Support u «CALS»-
TEXHOJIOTHM YIIPaBICHHUS ATallaMH XKU3HEHHOTO IMKJIA TPOAYKTOB M TEXHOJIOTHYECKUX
YCTaHOBOK.

buner 2
[IpoGneMbl COBpPEMEHHOTO XHMUYECKOrO HPOU3BOJCTBA: HECTAOMIBHOCTH IPOIIECCOB,
OTXOJbI, OTPAHUYCHHOCTDb YTJICBOAOPOJAHOTO ChIPbA U HICTOYHUKOB SHCPTHH.
[Tpomeccyl KOHBEpPCHMM OHOMACCHI: TEPMOJN3, MUPOJIN3, Tazu(HKaNus, THIPOTEPMOIIU3,
¢depmenTamus, mnepepaboTka B Omoras. XWMHYECKHE NPOAYKTHI U3 BO300HOBISEMBIX
MCTOYHHUKOB CBIPbS.
Ilepokcua Bomopona kak '"3eneHblil" okuciauTenb. [IpuMeHeHue Mmepokcuaa BoIOpoAa s
yIaJeHUs BPEIHBIX BEIIECTB U3 CTOYHBIX BOJ, OYBBI, IPOMBIIIJICHHBIX [a30BbIX BEIOPOCOB.
Crparterust «HyJeBBIX OTXOA0BY» («Zero Waste») B «3€JeHBIX» LIETISX MTOCTaBOK.

Bbuner 3
«3eneHblily XUMUYECKUH CHHTE3 W €ro OCHOBHBIE KpHUTEpHH W O0coOeHHOCTU. BHenpenue
«3EJIEHBIX» TEXHOJIOTHH B IPOMBIINIEHHOE IIPOU3BOJICTBO.
Kpurepuu 3 peKTHBHOCTH XUMHUECKUX PEAKLINI: BBIXO/ IPOAYKTA, CEIEKTUBHOCTD, aTOMHAs
spdextnBHOCTh, E-pakTop u cmocoObl ux pacuera. llpumepsl «3KOHOMHBIX» U
«HEIKOHOMHBIX» PEAKIUI ¢ TOUKU 3pEHHS MPUHLNIIA SKOHOMHH aTOMOB.
THumbpl KaTaju3aTOpOB: TOMOTEHHBIE, T'€TE€POreHHbIC, KaTaau3aTophl ()a30BOro IEpeHoca,
Ouokaranu3aTopbl. PereHepaiuss u mepepaboTka Karanu3atopoB. [Ipumepbl "3eneHbIX"
TOMOTEHHBIX KaTATUTHYECKUX PEaKIH.
[TousiTHE 3HEPropecypcocOeperaroIInX IKOJIOTHIECKH Oe30TaCHBIX, MU «3EIEHBIX», MeMnei
nocTtaBok. [IpsiMble 1 0OpaTHBIE ENH MOCTABOK.

buner 4
Ilpenmer u 3amaun «3eneHod xumuuy. JIBEHaIlaTh MPUHLMIOB «3ejieHod xumum» Ilona
Amnacraca u J[xona Yopraepa. HampaprmeHnus pa3BUTUS «3€JICHOU XUMHM». JloTHCTHYECKHE
ACTIEKTHI «3EJICHOW» XUMUU.
[Ipunnmmer  BbIOOpa WCXOMHBIX MAaTEPUAIOB, pEArcHTOB, pACTBOPHUTENEH, YCIOBHI
MIPOBEJICHHS PEAKIINI C TOYKHU 3pEeHUs 0011ei 3 (HEeKTUBHOCTH XUMUYECKOTO CHHTE3A.
buomacca kak WCTOYHMK DSHEPrud. OTaHON KaK BO30OHOBISEMBIH BHJl TOILIMBA!
MPEUMYINECTBA U HeJOCTaTKH. brosTanon n Ononusens.
OCHOBHBIE TIOHATHS, KOHIIEIIITAN U METOJIBI IOTUCTUKH PECYPCOIHEPTOCOCPEKCHHMS.






