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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

VYK-1 CnocobGeH oCymecTBIATh MOUCK, KPUTHUYCCKAN aHalu3 U CUHTE3 WH(OOPMAIMH, MPUMEHSITh
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumer 3aga4 mpodecCUOHATBLHOMN JEATeIbHOCTH, K KOTOPBIM TOTOBSITCS 00yJaronuecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JIucuuiuiiHa OpUEHTHpPOBAaHA HA TMOATOTOBKY OOydYamomuxcsi K MpoeCcCHOHAIbHOM
HesITeNbHOCTH B cdepax: 26 XuMHYECKOe, XMMHKO-TEXHOJOIMYECKOe IPOU3BOACTBO (B cdepe
ONITUMH3AIMU CYIIECTBYIOIIMX U Pa3padOTKH HOBBIX TEXHOJIOTUH, METOJIOB M METOJIUK MOTYyYCHHS U

aHamu3a MPOAYKLUH, B cpepe KOHTPOIIS KauyecTBa ChIPbs, MONy(paOpUKaTOB M TOTOBOM MPOAYKIIUH,

B c(epe macnopruzauuu U ceptuduranuu nponykuun), 40 CkBo3HbIE BUABI MpodeccroHaTHLHON

NESTeIbHOCTH B TPOMBIIUIEHHOCTH (B cdepe HayYHOTEXHHYECKHUX, OIBITHO-KOHCTPYKTOPCKUX

pa3paboTOK M BHEAPEHUS XMUMUYECKOW MPOAYKLUMHU PA3TUYHOTO Ha3HAUCHUs, B cepe METPOIOTHH

CepTU(UKALNU 1 TEXHUIECKOTO KOHTPOJISI Ka4eCTBA MPOILYKIIHH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

WIH

Kon n HammenoBaHue
xommerennuu GIOC
BO, HeoOxonumoit s

(dbopmupoBaHHS WuankaTopsl JOCTHXKEHHS KOMIICTSHITHN
npoheccHoHalbHbIC

., TPYZOBOTO MU

nercTBus (Tipu
mpodhecCHOHAIbHOTO
HATIAH .
JCHCTBHSI

npodcraHaapra)

VK-1 Cnocoben
OCYIIECTBIATH MTOKCK,
KPUTUYCCKUIA aHATTN3 U
CHHTE3 UH(pOpMAIHH,
MPUMEHSTh CUCTEMHBIH
TOJIXOJT JJIST PEIICHUST
[MOCTaBJICHHBIX 3a1a4

I/ICHOHB3yeT OCHOBHBIC TCOPHU U 3aKOHBI XUMUH,
MMPUHIIUAIIBL XHMUYCCKOH  TEXHOJIOTHU JJIs
peICHUA IIOCTaBJICHHBIX 3aaa4d C yuceToM
COBPCMCHHBIX Tpe60BaHI/I$I HAayKH U IPOU3BO/ICTB

1.5 CornacoBanue MEXAUCITUTUIMHAPHBIX CBSI3E€H TUCIUTIIINH, 00ECIICYMBAIONINX OCBOCHUE

KOMIIETEHIIUN:

VYK-1 CnocobeH oOCymiecTBIsATh  TOHUCK,

KPUTUYECKUI

adHajlu3 HW CHHTE3

I/IH(l)OpMaHI/II/I, IMPUMCHATH CHCTEMHBII noaxoa AJjid p€ICHus IMOCTAaBJICHHBIX 3a1a4

Ne Hanmenosanue ®dopma 00yueHus

/o JHCIUATLINH,
OTIpENETAIONINX

MEXIUCIUTUTHHAD

HBIC CBA3HU

Ounas
(cemectp)
1123 ]141|6

—

Marematuka + | +

2 |Opranmzarus +
XUMHUYECKOTO
MPOU3BOJICTBA HA
npumepe [TAO
"TTurment"




3 |Co3nanue u +
yIpaBJIcCHHUE
0Oa3zaMM JaHHBIX

4 | TexHonmornyeckas +
MPaKTHKA

5 (@unmocodus +

6 |®dunHaHCOBas +
TPaMOTHOCTb:
yIpaBJIcCHHUE
JINYHBIMU
¢duHaHCAMU

2. MecTo nucuuiuiaiabl B cTpykrype OIl 0akasaBpuara:

JucuumnnuHa «3eyeHas XUMHUs» OTHOCUTCA K 4acTu, GopMUpyeMOol ydacTHUKaMU 00pa3oBaTeIbHbIX
oTHomeHuH, ydeOHoro mana OIl mo Hanpasnenuto moAaroroBku 04.03.01 - Xumus.

JucuunnmnHa «3eaeHast XMMUs) U3y4aeTcs B 2 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Bun yueGHOM paboThI Qunaz
(Bcero 4acoB)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 72
KonTaktHas pabora 36
Jlexnuu (Jlekiun) 18
[Tpaktuueckue (IIpakr. pab.) 18
CamocrosrenbHas padota (CP) 36
3auer -
3.2.ConepxaHue Kypca:
Ne Haszeanue Bun yuebnoii | DopMbI TEKyIIETO
TEMBI pasnena/TemMbl paboThl, yac. KOHTPOJIS
Jex | IIp | CP
I[UU | aKT
pad
O[O0 ]|O
2 ceMecTp
1 «3eneHas XUuMus» Ompoc;
KaK HaykKa u 212 | 4 TectupoBanue
MHPOBO33pEHUE
2 Konuenmus Ompoc;
YCTOHYHBOTO TecTtupoBanue
pa3BUTHS U POJIb 2 2| 4
XUMHH B €TI0
OCYILIECTBIICHUHU.
3 3aKoHOIATEILCTBO Ompoc;
B TectupoBanue
MPUPOTOOXPAHHOMN 2124 ’
NeSITeIbHOCTH.




4 OCHOBBI Hayuneiit noknan;
TOKCUKOJIOTHU KOJIJIOKBUYM
XAMUYECKUX ) ) 4
MIPOJYKTOB U
JKOJIOTMYSCKUM
PHCK.

5 XUMUYECKUU Ompoc;
CUHTE3 U «3eJIeHas 2 12| 4 TecTtupoBanue
XAMUS.

6 Herpanuuuonusie Ompoc;
METObI TecTtupoBanue
aKTUBAILINHU 2 2 4
XAMUYECKUX
pEaKLHA.

7 Karanus u >l 2l 4 Omnpoc;
«3eJIcCHAas XUMHSD». TectupoBanue

8 «3eneHbli» Ompoc;
U3alH ) ) 4 TecTtupoBanue
XAMUYECKUX
MIPOLIECCOB

9 «3eneHbIen Ompoc;
pPacTBOPUTEIIH 212 | 4 TectupoBanue;

KOJIJIOKBUYM

Tema 1. «3esienast xuMus» Kak Hayka 1 Muposo33penne (YK-1)
Jlexknus.
Xumus — mpomwioe, Hacrosmee u Oynmymee. [IpoGmembl 3KOMOTHYECKOW STHKHM U XMUMHUYECKOE
npou3BoACcTBO. CTpaTerusi «KOHLIA TPyOb» M mpenynpenuTenbHblii moaxoxa. [lpeamer u 3amaun
«3€JIEHON XUMUM». «3eJeHas XUMUs»: HayKa UM MUPOBO33peHue? XPOHOJIOTHS PAa3BUTHS «3€JIEHOM
xumMum». JIBeHanuate nOpUHIUNOB «3eneHor xumuu» Iloma Amnacraca u [»xona Yopaepa.
Hanpapnenust pasBuTus «3€I1€HON XUMHM». «3EJIEHBII» XUMUUYECKUN CUHTE3 U OCHOBHBIEC ITPUEMBI
€ro MPOBEJICHUS: «3EJIEHBIE» METOABl aKTUBALMM XUMHUYECKUX PEAKLUM, «3€JIEHbIE» PACTBOPUTEIH,
KaTaJln3, MUHUMH3AIHsI TOOOYHBIX MPOIYKTOB B CXEMaxX pEaKIUil, «3eNeHBIN» AU3aliH XUMHUUECKUX
MIPOIIECCOB, HCIIOIF30BaHNE BO30OHOBIISIEMOTO ChIPhS U SHEPruu. BHeqpeHne «3e1eHbIX)» TeXHOIOTHit
B IIPOMBIIIJICHHOE MPOU3BOACTBO. OOpa3oBaTelibHbIe aCIEKThI «3€JICHOI XUMUU. 3HaHHUS B 001aCTH
«3€NeHOM XMMHW» KakK (DaKTOp MOBBIIMIEHUS COLMAIBHOM OTBETCTBEHHOCTH crernuaiucra. Poib
YHHUBEPCUTETCKOTO 00pa30BaHMs B JOCTUKEHUHU YCTONUMBOTO PAa3BUTHUS
IIpakTnyeckoe 3ansATHE.
. IlyTu pemieHus 3K0JOTrHUECKUX MPOOIEM XMMHYECKOTO ITPOU3BOJICTBA.
. Onpenenenne «3eneHor Xxumun». OCHOBHBIE IPUHLUIIBI «3€JICHON XUMUAWY.
. I'maBHBIC HaNIpaBIEHUS PA3BUTHS «3CIICHON XUMUN.
. «3eNeHbI XMMUYECKUN CUHTE3 B CPABHEHUU C TPAJAULIMOHHBIM.

D AW N =

. «3eJIeHbple» TEXHOIOTUHU B XUMHUYECKOMI IMPOMBIIIUICHHOCTH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

—

. OTHOIIEHUE OOIIECTBA K XUMHUH.
2. OCHOBHBIE YEPTHI XUMHUH OyTYIIETO.
3. YHuBepcuTeTCKOe 00pa30BaHuE sl yCTOHUUBOTO Pa3BUTHSI.

Tema 2. Konuenuus yctoiiuMBOro pa3BuTHus M poJib XUMHH B ero ocymectsiaenuu. (YK-1)
Jlexknus.



Hcropuorenes NOHATHS «yCTOWYUBOE pa3BUTHE». MoJenb YCTONYMBOIO Pa3BUTHUSA U €TI0 ITOKa3aTelIu.
HanmonaneHasg crparerust ycronuuBoro passutuss Pocculickon @Pepepauuu. «bonee wyucroe
MIPOM3BOJICTBO» KaK aKTyajbHas CTpaTerus pa3BUTUS MHUPOBOW NPOMBIIUIEHHOCTH. [Ipobnemsr
COBPEMEHHOTO XMMUYECKOTO MPOU3BOJICTBA: HECTAOMIBLHOCTH MPOLIECCOB, OTXO/bI, OTPAHUYCHHOCTD
YINIEBOAOPOAHOIO ChIpbS M HCTOYHMKOB 3Hepruu. Peamuzanys B XMMUYECKOM NPOMBIIIJIEHHOCTH
koHuenmuu «boree uucTOE TNPOM3BOICTBO», OOECHEUMBAIOLICH 3alIUTy OKpPY)KAIOLIEH Cpempbl,
norpeOutenss M pabOTHUKA MpPU OJHOBPEMEHHOM IOBBIIICHUH 3(P(PEKTUBHOCTH, YBEIMYCHUU
npubBUIM M KOHKYpeHTocmocoOHocTu. Ilepexox OT aJAMUHUCTPAaTMBHBIX METOIOB K METOAaM
«3eneHoM  xumuu». IIporpamma  MHMpPOBBIX ~ IIPOM3BOAUTENEH  XUMHUYECKOHM  IPOMYKLIMH
«OtBetcTBeHHas 3a00Ta» («Responsible Care») u ee Bkiag B ycToWdMBOe pa3ButTHe. InobanbHas
Crparerust Ynpasnenust Ilpogykrom (Global Product Strategy, GPS) kak wactb mnporpammsl
«OTBeTcTBEeHHAas 3a00Ta»

IIpakTnyeckoe 3aHsATHE.
1. Cucrema skonornyeckoro menemxmenta (EMS)
2. OcHoBnbie puHIUIIE U ien pernamenTa REACh. Perucrpanmonnsie nokyments REACh.
3. DKOMapKHUpOBKa.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. EMS B mupe u Poccun.
2. OSOR xoH1emIHs.
3. Bo3poxaeHue aTOMUCTHKH.

Tema 3. 3akoHOoOaTeILCTBO B NPUPOI0OXPaHHOM AeATeabHOCcTH. (YK-1)
Jlexknus.
Cucrempl 3xonorndyeckoro MmeHemkmenTta: ISO 14001, eBpomeickuil 3KO-MEHEIKMEHT M ayAUT
(EMAS). 3akoHonareibHble JOKYMEHTBI, PEINIAMEHTHPYIOIIME OXpaHy OKpYXKarolled cpenbl B
XMUMUYECKOH MPOMBIIIIICHHOCTH: TpeOoBaHus Kk xumuueckor npoaykuuu Chemicals Policy, REACh
(Registration, Evaluation, Authorisation and Restriction of Chemical substances), CormacoBanHas Ha
I'moGansaoM YpoBHe Cuctema Knaccudukanuu u Mapkuposku Xumuueckoit [Ipoxykiun (Globally
Harmonized System of Classification and Labeling of Chemicals, GHS). DxomapkupoBka.
IIpakTnyeckoe 3ansATHE.
1. CornacoBanHast Ha [ 1o6ansHOM YpoBHe Cuctema Knaccugpukanuu 1 MapkupoBKu XUMHUYECKOH
[Mponyxuuu (Globally Harmonized System of Classification and Labeling of Chemicals, GHS).
2. [ops ok 3anonHeHns nHPOpMAIIMOHHOTO JcTa Oe3omacHocTH (Safety Data Sheet).
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. B cootBercTBuM ¢ CornacoBanHo# Ha [moGansHoM YpoBHe Cucremoii Kiaccuduxanuu u
MapxkupoBku Xumuueckoit [Iponykumu kiaccupuupoBath ClIeAyIONINE BElecTBa: GEeHoI,
alleTUJICH, HaTPUH, TUAPOKCU KaJHsl, A30THAsT KHCIIOTA.
2. BeiOepuTe NUKTOrpaMMBl, XapaKTEePU3YIOIIHE BEIIECTBA, IEPEYHUCIICHHBIE B ITyHKTE 1.

Tema 4. OCHOBBI TOKCMKOJIOTUM XUMHYECKHUX MPOAYKTOB M IKoJornueckuii puck. (YK-1)
Jlekumus.

TokCMYHOCTh XMMHUYECKUX BEIIECTB JUIsl 4YesloBeKa M Ouocdepbl, MepHoA U IyTH Pa3IOKEHHS B
MIPUPOAE, TOKCUYHOCTh BTOPUYHBIX NPOAYKTOB. [I0BEpXHOCTHO-aKTHBHBIE BEIIECTBA, NECTULUBI U
JIp. TOKCUKaHThI B OKpyarouiend cpene. BosneiictBue [IAB Ha okpykaroiiyto cpeay U 4eloBeKa.
Cxkopocth Omopasnokenust U cTpykrypa mosiekyn [TAB. 3amura okpyskaromiei cpenbl Kak CTUMYIT
noricka HOBbIX Oe3omacHbIx [TAB.
MeTtononoruss OUEHKH pHUCKA: HIACHTHU(PHUKAIMS OIMACHOCTH, OLIEHKAa BO3JCHCTBUS, OIpeneeHHe
7030BOM 3aBUcUMOCTH 3¢¢ekTa, pacdeT KOHKpeTHoro pucka. OleHka pucka Uid BeUIeCTB
OOIIETOKCUYECKOTO U KAaHLIEPOTEeHHOIO JEHCTBUs. YNpaBieHHE MPOMBIIUIEHHBIM PUCKOM C YYETOM
TEXHOJIOTHYECKUX U SKOHOMHUYECKUX BO3MOKHOCTEN €ro MpelynpeKICHHUS.



MexayHapoJiHble TOAXO/bl K OIIEHKE TOKCHYHOCTH M OMACHOCTHM HAHOYACTHUI[ U HAHOMATEpPHUAJIOB.
Hanorokcukonmoruss kak HOBOE HalpaBlIEHUE MCCIEAOBAaHMA M HOBAas JUCLMIUIMHA. Y4acTHE
HAaHOYACTUIl B KPYroBOPOTE BEILIECTB B OKpyKawomied cpeae. MHHOBallMOHHBIE JIE€KaPCTBEHHBIE
CpelICTBAa Ha OCHOBE
YIJIEPOIHBIX HAHOTPYOOK, JACHIPUMEPOB, HAHOMPOBOAHUKOB, HAHOYACTHI] M AP. U MOTCHIMAILHEIC
00J1acTH UX UCTIOTB30BAHUSL.
buokuneTnka HaHOYacTUIl B OpraHu3mMe. MexaHu3Mbl TOKCUKOJIOTHYECKOTO JIEUCTBUSI HAHOYACTHII.
[TepcriekTHBBI Pa3BUTUSI HAHOOMOTEXHOJIOTHH.

IIpakTH4Yeckoe 3aHATHE.
1. TOKCMYHOCTh XUMUYECKUX BEILIECTB JUIsl YeIoBeKa U Ouocdepsl, NepUoa U IMyTH pa3IoKeHHUs B
MIPUPOAE, TOKCUYHOCTh BTOPUYHBIX IPOAYKTOB.
2. IloBepXHOCTHO-aKTHBHBIE BEIIECTBA, IECTULUBI U Ip. TOKCUKAHTHI B OKPYKAIOIIEH Ccpene.
Boszneiicteue ITAB Ha okpysxaroniyto cpeny u yenoBeka. CKOpoCTh OHMOPa3IOKEHHS U CTPYKTypa
mozekyn [TAB.
3. 3amuTa OKpy>Karomei cpeapl Kak CTUMYIT IMOMCKa HOBBIX Oe3omacHbix [TAB.
4. TOKCHKOIOTM4YE€CKHE OCHOBBI THTHEHUYECKOTO U IKOJIOTUYECKOTO HOPMUPOBAHMUS.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. KpyroBopot HaHOYACTHI] B OKPY>KAIOLIEH Cpee.
2. [IpoGieMa TOKCUYHOCTH U ONACHOCTH HAHOYACTHI] U HAHOMATEPUAJIOB.
3. HaHOTOKCHUKOJIOTHSI: OCHOBHBIE ACIEKThI M HAITPABJICHUS UCCIEAOBAHUM.

Tema 5. XumMudeckuii cuHTe3 M «3ejieHas xumus». (YK-1)

Jlekumus.
Mepbl 3 dexTUBHOCTH  XMMHUYECKMX  pEakIuil:  BBIXOA  MPOAYKTa,  CEJIEKTUBHOCTH
(XeMOCeNeKTUBHOCTh, PETHOCEIECKTUBHOCTh, CTEPEOCEIECKTUBHOCTh), aTOMHas 3(PQGEKTUBHOCTD,
E-dakrop m cmocoOsr ux pacuera. Mcmonp3zoBanue atomMHO# 3¢dexktuBHOCTH U E-akTopa st
OLIEHKH SKOJIOTUYECKOTO BO3JIEHCTBUS XUMUYECKOTO Tporecca. [IpumMepsl «3KOHOMHBIX» PeakIuil ¢
TOYKA 3PEHHUS TPUHLUIA SKOHOMHHM aTOMOB: pEAaKIUH MPUCOCAUHEHHUS, TEepPEerpyninupOBKY.
[Ipumepbl «HEIKOHOMHBIX» pEeakLUil: peakluu OTIIEIUICHUS, 3aMelleHus, okucienus. E-paktop B
Pa3IMYHBIX OTPACisAX XMMHYECKOH MPOMBINIIEHHOCTH, 0COOEHHOCTH (hapMaleBTUYECKONH OTpaciu.
Crparerust 1 TaKTHKa OPTaHUYECKOTO CUHTE3a, YHUCJIO CTaaui, oommii Berxon. CHHTE3 TUHEHWHBIN U
KOHBEpPIeHTHBIM, 60phOa ¢ «apuPMeTHyecKUM IEMOHOM». YBEIHMYEHHE MOJEKYISPHOU CI0KHOCTH
KaK OCHOBHAsl CTpaTernyeckas JHHHUS.

IIpakTn4yeckoe 3ansATHE.
1. Kpurepuu naeanbHOTO XUMHUECKOTO CUHTE3A.
2. [lpuHnmnBl BEIOOpA UCXOTHBIX MaTEPHAIIOB, PEAr€HTOB, PACTBOPUTEIIEH, YCIOBUH TTPOBEICHUS
peaKIuii C TOUKHU 3peHus oo0mel 3(h(PEeKTUBHOCTH XUMUYECKOTO CHHTE3A.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. Peakunu OKMCICHHS YacTO UCTIONB3YIOTCS MIPH MPOU3BOJCTBE KPYMHOTOHHAXHBIX M TOHKUX
XUMHYECKUX MPOAYyKTOB. OOCYIUTE OCHOBHBIE PA3IMUUs B POIECCAX, UCMOIB3YEMBIX B KAXKIOM
CEKTOpE, C TOYKH 3pEeHUsI 12 MPUHILIMIIOB «3€JICHON XUMUI.
2. BeibepuTe 10001 KpyITHOTOHHAXHBIM XUMUYECKUH POAYKT U OOCYIUTE HA €ro IpUMEpe, KaK
MIPOABUHYJICS MPOU3BOACTBEHHBIN Ipoliecc 3a nocneaaue 50 JeT ¢ TOYKU 3peHUH SKOJIOTUH U
HSKOHOMHYHOCTH.

Tema 6. HeTpaguumoHHbIe MeTOAbI AKTUBAIMU XUMHUYecKUX peakuuii. (YK-1)
Jlekumus.
Kilaccnueckue MeTonbl TEPMUYECKOTO YCKOPEHUs XHMHMUYECKHMX pPEaklMil: JOCTOMHCTBA U
HEJIOCTaTKU C TOYKHU 3PEHUS dSHEPreTH4eckoi 3pPeKTUBHOCTH, yA0OCTBA HCIONb30BAHUS, BIUSHUS
Ha OKpy»Katolnyto cpeny. [Ipeacrasnenue 06 anbTepHATUBHBIX METO/IaX aKTUBALIUU.



VnbTpa3BykoBasi aKTUBALUS XUMUYECKHX IPOLIECCOB, COHOXUMHUSA. J[Mama3oH NMPUMEHSEMBIX IS
aKTUBALIMM  YIABTPA3BYKOBBIX BOJH. MexXaHU3Mbl aKTHUBAllMKM  YJIBTPA3BYKOM, KaBUTAlUs,
TeHEpPUPOBAHUE PATUKAIBHBIX YacTHUI[ MMOJA ACHCTBUEM YIbTpa3Byka. BnusHue yiabTpa3Byka Ha
TOMOTCHHBIE U T€TePOreHHbIE XUMHUYECKHe peakuuu. O01iee mpeacTaBIeHHe 0 COHOAIEKTPOXHUMHUH.
VYibTpa3BykoBBIe TpeoOpa3oBarein, 000pyAOBaHUE ISl MPOBEACHHUS XUMHYECKUX IPOIECCOB MO
JEUCTBHUEM YJIBTPa3BYyKa.

MuUKpoOBOIHOBasl aKTUBAIMsl XUMHUYECKUX peakumid. IIperncraBmenne o wmukpoBomHax (CBY).
Jlnana3oH MUKpPOBOJIH, NPUMEHSEMBIX B XMMHUHU. MeXaHU3M HarpeBa BELIECTBA MHMKPOBOJHAMHU,
BJIMSIHUE TOJIIPHOCTH BELIECTBA Ha CKOPOCTh HarpeBa Mo JeHCTBHEM MHUKPOBOJIH. OCOOEHHOCTH U
MIPEUMYIIECTBA MHKPOBOJHOBOIO HAarpeBa B CPaBHEHWH C  KIACCUYECKUMH  METOJAMHU.
«IleperpeTsie» >KUIKOCTH, pEaKkmUU B Teperperoi Bome. JlaGoparopHas ammaparypa s
MPOBEJCHHUS peaKkIUil B  yCIOBUSX MHKPOBOJHOBOTO HAarpeBa, OTIAMYUA OT  OBITOBBIX
MHKPOBOJIHOBBIX eueid. [[poTouHbI MUKPOBOJIIHOBOM PEAKTOP.

doToxuMHUYECKasi aKTUBALlMs XWMUYECKHUX peaklui, oOIue MpeicTaBleHUss 00 ee MeXaHU3MeE.
KBaHTOBBIN BBIX0O/. DKOJIOTHYECKHUE MPEUMYIIECTBA (POTOXUMUYECKHX MporieccoB. [Ipobiempl

BHEJPEHUsT POTOXUMHUECKUX PEaKIHii B MPOMBINIIEHHOCTh. [Ipumepbl HOTOXUMUYECKUX CHHTE30B:
MoJTyyeHue Karnposiakrama, ButamuHa D u ap.

IIpakTnyeckoe 3aHsATHE.
[IpakTuueckoe 3aHsTHE.

1. [IpenmymiecTBa U HEAOCTATKU KIACCUUECKUX U HETPATUIIMOHHBIX METOOB aKTUBALIUU
XUMHYECKHUX PEAKIIUM.

2. MexaHu3MBblI IepeHoca SHEPTUU IPU UCIIOIB30BaHUH MIEPETPETOro Napa, MUKPOBOJIH,
yABTPa3ByKa.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. CpaBHUTE POTOXUMUYECKHI U HE (POTOXMMHUYECKUI TPOMBIIIICHHBIE METOABI MOMYYCHHS
Kanponakrama. O6cynuTe 00beMBbl U MPUPOAY 00Pa3yIOIIUXCS OTXOA0B B KaXKIAOM IPOLIECCE, a TAKXKe
JHEPro3arparsl.

Tema 7. Karaau3 n «3ejienas xumus». (YK-1)

Jlexknus.
OOue mpeAcTaBiIeHUs O Karaju3e W Karaiausaropax. Karamutumueckwii muxi. HekoTtopslie THITBI
KaTaJn3aTopoB: TOMOTCHHBIE, reTepOreHHbIE, KaTaau3aTropbl ¢dazoBoro nepeHoca,

Oouokaranuzaropel. OCHOBHBIE TapaMeTphl KaTanau3aropoB. MonupuKaropel, MTPOMOTOPHI H
KatanuTuueckue sapl.  IIpenmylnecTBa  KaTaIMTUYECKUX  XUMHUYECKMX IPOLIECCOB  IEpPEN
HEKaTAIUTUYECKUMU C TOYKM 3pPEHHUS «3€JIEHOM XMMHMHM» (Ha TNpPUMEpPE pEeaKkUUil OKHCIICHUs).
Perenepamusi u mepepaboTka KaTtanu3aTopoB. CpaBHEHHE TOMOTEHHBIX M T€TEpOTeHHBIX
katanu3aropoB. LleonnTel kak karanuzaropsl. [Ipumepsl IpUMEHEHMS HEOIUTOB: KaTAIUTUYECKUI

KPEKHUHI, TOJlyuYeHHE IMapa-KCUiIoia, STHIOCH305la, KyMoja, MOJy4deHHe OEH3WHAa M3 METaHoJa,
rufparanus  1ukiorekceHa. Karanu3 — HaHouactunamu. lloHATHA O  MULEIIpHOM H
MUKpPOTE€TEpOreéHHOM  Kartaiu3e. llpeacraBieHne o0  METaUIOKOMIUIEKCHOM — KaTalu3e U
opraHokaranuse. [Ipumepbl «3e1eHbIX» FTOMOTEHHBIX KaTaJUTHUECKUX PEaKIUil.

®orokaranu3. DoTokaTaIUTUYECKass MHUHEpaIH3alisl OPraHUYEeCKUX BEUIECTB, MaTepuajbl C
CaMOOUYHUIIAIONIEHCs TOBEPXHOCTHIO.

OO6mwme npeacTaBiaeHUs O OMOKaTtaimu3e W OMoKaTanu3aTopbiX. @EepMEHTHI (SH3UMBI) U PUOO3UMBI.
Monekynsapaoe pacno3HaBanue. Kiaccudpukanus ¢epMeHTOB. XHUMHYECKHE PpEaKIuu  TOJ
neiicteuem  QepmentoB. Kartanu3 yucthiMH  (epMEHTaMH U KJIETOUHBIMH  KYJIBTYpamH.
[IpeumymiecTBa W HEAOCTAaTKM OWOKaTaim3a, CIOCOOBI pemieHuss mpoonseM. buokaranu3 B
npomeinuieHHOCTH. CunTe3 ulymnpodena. Meton monmydeHus akpuiamMHia U3 aKpUIOHUTPUIIA C
MTOMOINIbIO0 HUTPUITUIPATAZHI.

Karanmutnueckue peaknuu okucieHus. llepokcus BOAOpoAa KakK —«3€NEHBIHY» OKHUCIHUTEINb.
ITonyyenue u CBOMCTBA MEPOKCUIA BOAOPOIA, MEXaHU3MbI OKUCIIMTEIBHOIO nerucTBus. [IpuMenenue
IEpOKCUJa BOXOpPOAA Il KOHTPOJIUPYEMOTO TE€HEPUPOBAHMS TaJIOTEHOB, a TaKXKe YIAJICHMS
BPEIHBIX BEUIECTB U3 CTOYHBIX BOJI, TOYBBI, IPOMBIIUICHHBIX Ta30BBIX BHIOPOCOB.
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IIpakTH4Yeckoe 3aHATHE.
1. Bunpl karanusa. TUbel 1 mapaMeTpbl KaTaJIu3aTOPOB.
2. OCHOBHBIC npeumMyneCTBa U HEAJOCTATKU TOMOTCHHOI'O KaTain3a.
3. [Touemy Katanu3 OKa3bIBaeT MEHbIIIEE YKOHOMHYECKOE U HKOJIOTMUECKOE BIHUSIHUE TPU
pa3paboTKe TOHKHUX U (hapMaIeBTUICCKUX MTPOTYKTOB?
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. BeiOepuTe 1Ba KpyIMTHOTOHHAXXHBIX COBPEMEHHBIX XUMUYECKHX MPOAYKTa, MOTYYaeMbIX C
MTOMOIIIBIO KATAIMTUIECKUX MPOLIECCOB, M OOCYIUTE POIb KAaTalU3aTOPOB C TOYKHU 3PCHHUS
SKOHOMHUKH U 3KOJIOTHH.

Tema 8. «3esienblii» nu3aiiH xumudeckux npoueccop (YK-1)

Jlexknus.
TexHomornuecKkne acrhekThl BHEAPEHUs «3€JeHBbIX» XUMHUYECKHX mpoieccoB. HoBoe ammaparHoe
oopmIleHHE TEXHOJOTUYECKUX IMpoleccoB. [IpUHIMIBI WHTEHCU(PUKAIMU TEXHOJOTHYECKUX
MPOLIECCOB: YBEJIMYEHHE MACCO- U TEIUIONEPEHOCAa, ONTHUMHU3ALUS MPOJOJKUTEIbHOCTA PEAKIIUH.
Kiaccuueckue peakTopbl MEPUOJUYECKOTO U MPOTOYHOro AeiicTBusA. HemocraTku kiaacCM4ecKHUX
peaktopoB. HoBble BUBI anmapaTroB B TEXHOJOTHYECKUX IMPOLIECCAX: PEAKTOPhI C BPAILIAIOIIMMCS
JCKOM, KaTaJIMTUYECKUE MEMOpaHHBIC PEaKTOPbl, MHUKPOPEAKTOphl. MHOTO(PYHKIIMOHAIBHBIE
pEeaKTOphI: MTPOTUBOTOYHBIC PEAKTOPHI, XpoMaTorpaguuecKkue peakTopbl. PeakiimoHHast meperoHka,
AKCTPAKIMS, KpucTaum3anus. [I[puMepbl XUMUYECKUX MPOILIECCOB B HOBBIX BUIAX PEAKTOPOB.
JIn3aiiH «3eJIeHBIX)» MIPOLIECCOB CUHTE3a Ha MPUMEPE MOTYyUEHUs 2-XJIOPHUKOTUHOBOM KUCIIOTHI.

IIpakTH4eckoe 3aHATHE.
1. TeXHOJOTHH HCTIOIb30BaHUSI OMOMACCHI.
2. MeToibl 3€JIeHOM XMMHUH B TTOJTYYE€HHH LEJUTIONIO3bI U3 ApeBecuHbl. CTPYKTypa U
(U3UKO-XUMUYECKHE CBOMCTBA JIMTHUHA. METOABI YTUIM3AIMH JTUTHOLEIUTIONO3bI.
3. 'ymuHOBBIE BelIecTBa B KOHTEKCTE 3€JC€HOM XUMUU. DUBHKO-XMMHUYECKUE CBOMCTBA U 00JIaCTH
MPUMEHEHUS T'YMUHOBBIX BEIIECTB. XUMUYeCKass MOAU(PUKAIMS TYMUHOBBIX BELIECTB KakK MyTh
paciupeHust UX MPaKTUYECKOTO MPUMEHEHHS.
4. buonuzenp Kak anbTepHATUBHOE TOTLIHBO.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. Kinaccuueckuii MeTOI CHHTE3a THUIPOXUHOHA U3 aHWJIMHA BKIIIOYAET HMCIOJIb30BaHUE
CTEXMOMETPUUYECKHUX KOJMYECTB JUOKCUA MapraHila, CEPHOM KHUCIOThI U METAJTTHYECKOTO JKEeJe3a.
a) PaccMoTpute 3)peKTUBHOCTH 3TOTO MPOIIECcCa C TOUKH 3PEHHUsS IPUHIIAIIA YKOHOMHUU aTOMOB.
0) AHHUIIMH MOXKET OBITH MMOJIYYeH HUTPOBaHKEM OCH30J1a B HUTPOOEH30II ¢ TMOCIIEAYIOIINUM
TUIPUPOBAHUEM HUTPO-TPYHIIBI 10 aMUHO-Tpynibl. Mcronb3ysl NPUHIMIBI 3€JI€HONH XUMUH,
MpHUIyMaiiTe cXeMy HOBOTO METO/Ia MOIyYeHHUs THIPOXMHOHA U3 OeH3oa (OyabTe COBEPIICHHO
CBOOOIHBI, TIpe/Jiaras HeoOXOIUMBIE KaTaan3aTOPhI).
B) Haiinmure nndopmaruio o MeTofie MoMydeHus THAPOXUHOHA, pazpaboTanHoM Kommanuei Upjohn
(Upjohn hydroquinone process). CpaBHUTE 3TOT METOJ] C KJIACCUYECKUM M NMPUIYMAHHBIM BaMH
MetonoM. Kakue y HuX npeumyniecTBa 1 HeJOCTaTKU ?
2. HoBble pa3paboOTKH B 001aCTH «3€JIeHOI» XUMUU: IPOU3BOICTBO OHMOOyTaHONa,
OeccepoymIepoaHbIN MPOIECC MOTYUYCHHS TUAPATIICIUTIONIO3HOTO BOJIOKHA U JIp.

Tema 9. «3esiennie» pactBopurtean (YK-1)
Jlekumus.
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Opranu4yeckue pacTBOPHUTEIH M JIETYyYHE OPTaHUYECKHE COSAMHEHHs — BIMSIHHUE HA OKPYXKAIOIIYIO
Cpeay M 3710pOBbe uesnoBeka. /JumMeTnnkapOooHaT — «3eJIeHbli» pacTBOpPUTENb U peareHT. [IpoBenenue
XMMHUYECKUX TporeccoB 0e3 pactBoputencil. CBEPXKPUTHUECKOE COCTOSHUE  BELIECTBA.
CBEpXKpPUTHYECKHE CPEAbl KaK PACTBOPUTENM UIsl XMMHUYECKHUX IPOLIECCOB, NMPEUMYLIECTBA MEPEN
kjnaccuueckumu  pactBoputesssiMu.  CBepxkputmueckuii CO2  (scCO2) Kak pacTBOPHUTEID:
IIpeuMylIecTBA W HENOCTaTkU. lIpuMepsl XHMMHUYECKHX MpPOLECCOB, MNpPOBOAMMBIX B scCO2:
panuKanbHas MmoauMepu3anus GTopcoaepKamux MOHOMEPOB U Ap. [ 'HIpupoBaHue M OKHUCICHHE B
scCO2. Dxkcrpakius ¢ nomomsio scCO2, nexodennunzanus kode. CBepXKpuUTHUECKash BOJa U €€
ucronb3oBaHue. Boma Kak «3eneHblily pacTBOPUTENb: IMpeuMylnecTBa M Henoctatku. OcoOble
CBOWCTBA BOJIBI KaK pacTBOPUTENs, MPHUMEPHl HCIOJIB30BaHMSA: PEAKIMU THIpaTaluy,
THJIPUPOBAHUS. AHAJIOTH KIACCHYECKUX METAJUIOPraHNYEeCKUX PeaKLnii, IPOBOJUMBIE B BOJIE.
VoHHBIE KMIKOCTH, UX CTPOEHHE, CBOMCTBA, THUIHWYHBIE MpeACTaBUTENH. [IpenmylnecTBa MOHHBIX
KHUJKOCTEH mepesl KIacCHUYeCKUMM OpraHMYeCKUMM pacTBopuTesssMu. Karanutudeckue cBoiicTBa
WOHHBIX JKHJKOCTEH. PereHeparius MOHHBIX KUAKOCTEH. MOHHBIE KUIKOCTH W3 BO30OHOBIISIEMBIX
UCTOYHHUKOB CbIpbs. [IprMepsl HCHOIB30BAHUS MOHHBIX JKUAKOCTEH B «3EJIEHBIX» XUMHUYECKHX
nponeccax. PrTopupoBaHHbIe Ou(azHble pPACTBOPUTENIN: TUIHUYHBIE IPEACTABUTENN, IPHEMBI
UCIIOJIb30BaHMsI U IPUMEPBI IPUMEHEHHS] B XMMUYECKHUX IPOLIeCcCax.

IIpakTH4Yeckoe 3aHATHE.

1. Orpann4eHus NPUMEHEHUS PACTBOPUTENEH ISl TPOBEACHUS XUMUYECKUX PEAKIINI C
Pa3IMYHBIMU UCTOYHUKAMU YHEPTHH.

2. [Tpumeps! ucnonb3oBaHus cBepXxkputudeckoro CO2 B XUMHUYECKON MPAKTHUKE.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. HazoBuTe npruMeHsieMble B HACTOALIEE BpeMs ajbTePHATUBHBIC ITyTH 3aMEHbI TPAIULIUOHHBIX
OpraHNYeCKUX PaCTBOPUTEIICH.

2. luokeun yriaepoa siBIsieTcsl MapHUKOBBIM ra3oM. [loueMy ero Ha3bIBaIOT «3€JIEHBIM
PacTBOPUTENIEM U ILIUPOKO UCIIONB3YIOT?

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
* mocemaeMocTs — 10 6amioB
*  TeKyIui KOHTPosb — 81 Gast
* KOHTPOJBHBIC Cpe3bl — 2 cpe3a: 4 baia, 5 6amioB
* npeMuanbHble 6ayTel — 10 6amioB

Pacripenenenue 6aioB 1Mo 3aaHUsIM:

Ne Hazpanue DopMBbI Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | Tembl/ BH]I TEeKylIer | KOJ-BO
MBI yueOHOM 0 OamnoB
paboTHI KOHTPOT
st/ cpe3sl
1. «3eneHas Omnpoc 2 AKTUBHOE ydacTHe B OOCYKICHUH MPOHIEHHOTO MaTepuaa
XUMUSD» KaK — 1 Oamma, HeXelaHWE Yy4YacTBOBaTh B OOCYXKJICHUU
HayKa U npoiaeHHoro Marepuana — 0 6amuioB
MHPOBO33PCH | TecTupo 5 Pemenne Ttecra u3 5 BompocoB. Kaxaplii mpaBUIIbHBIN
ne BaHUE OTBET OllcHUBaeTcs B 1 Oa.
2. | Konmenmms Ompoc 2 AKTHBHOE y9acTHE B OOCYKICHUU MPOMICHHOTO MaTepHaia
YCTOWIHNBOTO — 1 Oamnma, HeXeTaHWE yYacTBOBaTh B  OOCYKICHUH
pa3BUTHS U npoiineHHoro Marepuaia — (0 6amioB
POJTb XUMHUH B = =
ero Tectupo 5 Pemenue Ttecra u3 5 BompocoB. Kaxaplii mpaBUIIBbHBIN
ocymecTBIeH BaHHE OTBET OlleHUBaeTcs B 1 Oa.
15078
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3akoHoAaTeNb Omnpoc 2 AKTUBHOE ydacTHe B 0OCYKICHUH MPOHIEHHOTO MaTepuaa
CTBO B — 1 Oamma, HeXelaHWE Yy4YacTBOBaTh B OOCYXKJICHUU
MPUPOIOOXpa npoiineHHoro Marepuaia — 0 GanaoB
HHO Tectupo 5 Pemenne Ttecta u3 5 Bompoco. Kaxkaplii mpaBUIBHBIN
ACATCIIBHOCTH BaHUE OTBET OlLIEHUBAeTCs B 1 Oar.
OcHOBBI Hay4uHpblii 4 3-4 6amna - OTBET OTIUYAETCS MMOTHOTOW PACKPBITUS TEMBI;
TOKCHKOJIOTH | IOKJIaA(K CTYIEHT AEMOHCTPUPYET YBEPEHHOCTb W yOETUTENbHOCTh B
u OHTPOJIBLH OTBETE Ha BOMPOC; CTHJIb U TPAMOTHOCTh PEYH; OTBETHI Ha
XUMHYECKIX blii cpe3) JIOTIONTHUTENIbHBIE BOIIPOCHI XapaKTePU3YIOTCSI KPAaTKOCTHIO
MIPOAYKTOB U u apryMeHTUPOBAaHHOCTEIO; JIOTUYHOE W3IIOKECHHE
JKOJIOTHYECK Marepuana, COTIPOBOXKTAIOIIIEECS KpPacOYHOMH
U PUCK. nHpopMaTuBHOU mpe3eHTaruei 1 — 2 6ania - BRICTYIICHUE
MIpY HaJIMYWU HAPYIIEHUH B JIOTHKE M3JIOKEHHS MaTepuraa,
HEKaueCTBEHHOW Mpe3eHTaIlIH
KOJIJIOKB 15 CrynenTy  HeoOXOmMMO  OTBETHTh Ha 3 BOIpoca.
nyM MakcumanbHBIH 0amr 3a OTBET Ha 1 Bompoc — 5 OaioB.
CryneHT oOHapyXHUBaeT BCECTOPOHHEE, CHCTEMATHICCKOE U
rIy0oKoe 3HaHWE IporpamMMmMHOrO Marepuana. OTBer
MOCTPOEH JIOTUYHO, Marephall H3JIaraercs 4YeTKO, SCHO,
XOpOIIMM  SI3BIKOM, apryMeHTHpoBaHO. Ha  Bompocsl
OTBEYAaeT KpaTKo, AapryMEHTHUPOBAaHO, YBEPEHHO, TIO
cymectBy — 5 6amnoB CTymeHT oOHapy>XHBaeT AOCTATOYHO
mIyOOKWe 3HaHWS IporpaMMmHoro Marepuana, OTBeT
MOCTPOEH JIOTHYHO, MaTepual M3JIaraeTcsl XOpOIIUM
SI3BIKOM, HO TIpH  OTBETE€  JOIyCKaeT  HEKOTOphIe
MOTpemHoCTH. Bompockl, 3a1aBaeMble MpenofaBaTeieM, He
BBI3BIBAIOT CYIICCTBEHHBIX 3aTpynHeHUH — 4 6amna CtyaeHT
MTOKa3bIBAE€T HE JTOCTATOYHBIA YPOBEHb 3HAHWH y4eOHOTO U
JIEKIIMOHHOTO MaTepuaja, YyBCTBYeT ce0sl HEyBEpEHHO NPHU
OTBETE Ha BOMPOCH. B OTBeTe HE Bcerma MPHUCYTCTBYET
JIOTUKA, apTyMEHTHI MPHUBIIEKAIOTCS HEIOCTAaTOYHO BECKHE.
Ha mocraBneHHble BOMPOCHI 3aTPyOHSETCS C OTBETaMH,
MTOKa3bIBaCT HEAOCTATOUYHO TIIyOOKHE 3HAHUSA — 2 — 3 Oaia
CTyIeHT OKa3bIBaCT C
npodecCHOHANBHBIX 3HaHUK. HeyBepeHHO M JIOTHYECKH
HEMOCIIE0OBAaTeIbHO H3/Maraer wmarepuai. HemnpaBuibHO
OTBEYAET Ha IMOCTABJIEHHBIE BOIPOCHI MJIM 3aTPYIHSAETCS C
orBetoM — 0 — 1 Gayn
XuMHueckui Omnpoc 2 AKTUBHOE yJacTHe B OOCY)KICHHUHU MPOHIEHHOTO MaTepuaa
CHHTE3 U — 1 Oamma, HeXelaHWE Yy4YacTBOBaTh B OOCYXKJICHUU
«3emneHas npoiaeHHoro Matepuana — 0 6ayuioB
XAMMSD). Tectupo 5 Pemenne Ttecra u3 5 BompocoB. Kaxaplii mpaBUIIbHBIN
BaHUE OTBET OlleHuBaeTcs B 1 Oam.
Ompoc 2 AKTHBHOE y9acTHE B OOCYKICHUU MPOMICHHOTO MaTepHaia
Herpanummon — 1 Oamma, HeXelaHWe Yy4YacTBOBaTh B OOCYXKIECHHUU
HBIC METOBI npoiineHHoro Marepuaia — (0 6amioB
AKTUBallUA Tectupo 5 Pemienne Ttecta u3 5 BompocoB. Kaxaplii mpaBUIIbHBIN
XUMHUYCCKUX BaHUE OTBET OIlcHHUBaeTCs B 1 Gaji.
peaxuui.

Karanus u Omnpoc 2 AKTUBHOE ydacTHe B OOCYXKICHUH MPOHIEHHOTO MaTepuaa
«3eNeHas — 1 Oamma, HeXelaHWE Yy4YacTBOBaTh B OOCYXKJICHUU
XUMUSD. npoiaeHHoro Matepuana — (0 6amuioB

Tectupo 5 Pemenne Ttecta m3 5 Bompoco. Kaxkaplii mpaBHIBHBIN
BaHUE OTBET olleHuBaeTcs B 1 Oam.
«3eTeHBI Ompoc 2 AKTHBHOE y9acTHE B OOCYKICHUU MPOMICHHOTO MaTepHaia
TU3aiH — 1 Oamnma, HeXelTaHWE yYacTBOBaTh B  OOCYKICHUHU
XUMHAYECKUX npoiineHHoro Marepuaia — (0 6amioB
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IIpOLECCOB Tectupo 5 Pemenne Ttecta u3 5 Bompoco. Kaxkaplii mpaBUIBHBIN
BaHUE OTBET OlleHUBaeTcs B 1 Oa.
9. «3eneHbIe» Ompoc 2 AKTHBHOE y9acTHE B OOCYKJICHUU MPONICHHOTO MaTepHaia
pacTBopHTEN — 1 Oamma, HeXelaHWe y4YacTBOBATH B OOCYXIECHHUU
u npoitneHHoro Marepuaia — (0 6amioB
TecTupoB 5 Pemenne Ttecra w3 5 BompocoB. Kaxzawlii NpaBUIIBHBII
aHue(KOH OTBET OIleHHUBaeTcs B 1 Oa.
TPOJILHBI
H cpe3)
KOJIJIOKB 15 CrynenTty  HeoOXOmMMO  OTBETHTh Ha 3 BOIpoOca.
nyM MakcumanbHBIH 0amr 3a OTBET Ha 1 Bompoc — 5 OaioB.

CryneHT oOHapyXHUBaeT BCECTOPOHHEE, CHCTEMATHICCKOE U
mIyOoOKoe 3HaHWE TMporpamMMmMHOrO Marepuana. OTser
MOCTPOEH JIOTUYHO, Marepuain Hu3Jaraercs 4YeTKOo, SCHO,
XOpOIIMM  SI3BIKOM,  apryMeHTHpoBaHo. Ha  Bompoch
OTBEUaeT Kparko, AapryMEHTUPOBAHO, YBEPEHHO, II0
cymectBy — 5 6amnoB CTymeHT oOHapy»XKHBaeT AOCTATOYHO
rIyOOKWe 3HaHWS IIporpaMMmHOro Marepuana, OTBeT
MOCTPOEH  JIOTUYHO, Marepuai H3JIaraeTcs XOpPOIIUM
S3BIKOM, HO TPH  OTBETC  JIONMYCKaeT  HEKOTOpbhIe
MOTPENIHOCTH. Bompockl, 3ajaBaeMble TMperoaBaTeneM, He
BBI3BIBAIOT CYIICCTBEHHBIX 3aTpynHeHuH — 4 6amna CtyaeHt
MOKAa3bIBACT HE JOCTATOYHBIH YPOBEHb 3HAHWH y4eOHOTO U
JIEKIIMOHHOTO Marepuaia, YyBCTByeT ceOsi HEyBEPEHHO IpH
OTBETE HA BOIPOCHL. B oOTBeTe HE Bcerna NPUCYTCTBYET
JIOTWKA, apTyMEHTHI MMPHUBICKAIOTCS HEIOCTATOYHO BECKHE.
Ha mocraBneHHbIe BONPOCH 3aTpyAHSETCS C OTBETAMH,
MTOKa3bIBaCT HEAOCTATOYHO TIIyOOKHE 3HAHUSA — 2 — 3 Oaia
CTyIeHT OKa3bIBaCT C

npodecCHOHANBHBIX 3HAHUK. HeyBepeHHO M JIOTHYECKH
HEMOCIIEI0BAaTeIbHO ~H3/Maraer wmarepuai. HemnpaBuibHO
OTBEYAET Ha IMOCTABJIEHHBIE BOIPOCHI MJIM 3aTPYIHSAETCS C
orBetoM — 0 — 1 Gayn

10. ITocemnaemoctb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

11. | IlpemuanpHBIC OaITBI 10 JloTOTHUTENbHBIE TIPEeMHANIBHBIC OauTbl  MOTYT  OBITh
HAYMCIICHBI 32 BBHITIOJIHEHHE TBOPUECKUX 3aJ[aHUN Ha BHIOOD
CTYJCHTA B 3aBHCUMOCTH OT TEMBI.

12. Hroro 3a cemectp 100

HroroBass omenka 1o 3adery BbicTaBisgercs B 100-0ayuibHOM MmIKajie W B TPATUIIMOHHOM
yeThipexOamutbHON 1Kajne. IlepeBox 100-0amibHONW pPEHTHHTOBON OLIGHKH TO JUCIUIUIMHE B
TPATUITMOHHYO Y€THIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONUM 00pa3oM:

100-0ammpHas cucreMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 4. OCHOBBI TOKCUKOJIOTUHA XUMHYECKUX MPOAYKTOB U HKOJIOTUYECKUN PUCK.
1. OcHOBHBIE HaNpPaBIECHUSI PA3BUTHS «3EIECHON» XUMHH.



2. Bonee uncToe MpOU3BOACTBOY» KaK aKTyallbHas CTPATETHsl pa3BUTUS MUPOBOM MPOMBIIIJIEHHOCTH.
3. CucTeMsnl SKOJIOrHYEeCKOTO MEHEKMEHTA.

4. «3enenast XuMHUs»: HayKa WM MUPOBO33pEeHHE?

5. KoH1enuust ycTOWYMBOrO pa3BUTHSL.

6. OCHOBHBIE TPUHIUIIBI «3€JICHON» XUMHUH U UX MHEMOHUYECKHUI BapUaHT.

7. Bo306HOBIsIeMble HCTOUHUKH SHEPTUU U UX BKJIaJ B 00111ee MUPOBOE SHEPTreTHIECKOE
MIPOU3BOACTBO.

8. Ctpareruss REACH.

9. CormmacoBanHas Ha I00ATHLHOM YPOBHE CHCTEMA KiIacCH(PHUKAIINKA U MAPKUPOBKH XUMHUYECKOM
MPOIYKIIUU.

10. IIporpamma «OTBeTCTBEHHAs 3200TaY.

11. CymecTByromue CTpaTeruy PErieHUs IKOJIOTHIECKUX MPoOIeMm.

12. Ilpeamer u 3aaun «3€JIEHON XUMUNY.

13. Bo300HOBIsIEMBbIE HCTOYHUKH YHEPTUU U UX BKJIAJ B 00IIIe€ MUPOBOE SHEPTETHUECKOE
MIPOU3BOACTBO.

14. ITpunnune! u uenu pernamenta REACH.

Tema 9. «3eneHbie» pacTBOPUTEITHN
. buokaranus, mpenMyIiecTBa U HeJOCTATKN OMOKATAIUTHYECKUX METOOB.
. CBEpXKpPUTHUYECKOE COCTOSIHUE BEIIECTBA.
. MepbI 3 peKTHBHOCTH XMMHUYECKHUX PEAKITHIA.
. OCHOBHBIE TOJIXO/IBI K TU3ANHY «3€JIE€HBIX» IPOLECCOB CUHTE3A.
. AumeTunkapOOHAT — «3€JIeHBI» PAaCTBOPUTEIb U PEarcHT.
. [IpyHUIMIIBI HHTEHCU(UKALIUY TEXHOJIOTUYECKUX MPOIIECCOB.
. Kimaccuueckue MeToibl yCKOPEHHSI XUMUYECKUX peakLUnil. AJIBTEpHATUBHBIE METOABI aKTUBALUH.
. «CBepxkpuTHYECKasH» BOAA KaK PACTBOPUTEIIb.
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. HoBoe anmmapatHoe odopmiieHHe TEXHOIOTHUECKUX MTPOIECCOB.

10. Mcnonb30BaHKE€ MOHHBIX KUJIKOCTEH B XUMHUYECKHUX MPOIECCaX.

11. MUKpOBOJTHOBAS! aKTUBALIMS XUMHUECKUX PEAKIIUH.

12. Ceepxkputndeckuit CO2 kak paCTBOPUTEIb.

13. O6mue npencTaBieHs O KaTalau3e U KaTaau3aropax. «3ejeHble» KaTaTUTHIECKUE PEeaKIum.
14. TexHOIOrMYECKNE aCIIEKThl BHEAPEHUS «3EJIEHBIX» XUMUYECKUX MPOLIECCOB.
15. ®dTopupoBanHbie OnazHbIe PACTBOPUTEIH.

16. YapTpa3ByKoBasi akTUBAIUsl XUMHUYECKUX MPOLIECCOB.

17. ®oroxumMuueckasi akTUBALMS XUMHUUYECKUX PEaKIUN

18. MuUKpOpeakTOphl U IPYTUE TUITBI HOBBIX PEAKTOPOB JJISI «3€JIEHOT0» CUHTE3a.
19. Ctparerus 1 TakTUKa «3€JIEHOT0» OPraHUYECKOro CUHTE3A.

20. Konneniiust 6osee 6€30macHOTO 10 CBOEH MPHUPOJIE Tr3aitHa XuMudeckux nporeccos (Inherently
safer design).

Hayunbiii oK1

Tema 4. OCHOBBI TOKCHKOJIOTUY XUMHUYECKHUX MPOTYKTOB U IKOJIOTMUECKHUM PUCK.
1. TOKCMYHOCTh XUMUYECKUX BEILECTB U IIyTH PA3JI0KEHUS B IPUPOLE.
2. [Ipumepbl B3aUMHOTO BIUSHUS 3arps3HUTENCH.
3. THHOBAaLIMOHHBIE JIEKAPCTBEHHBIE CPEICTBA HA OCHOBE HAHOYACTHUIL 1 HAHOMATEPHUAJIOB.
4. MexaHu3Mbl TOKCUKOJIOIMYECKOTO IEHCTBUS HAHOYACTHUL HA OPTaHU3M YEJIOBEKA.
5. MexyHapoaHble TOAXOAbI B OLICHKE TOKCMYHOCTH M OIIACHOCTH HAaHOYACTHLl 1 HAHOMAaTEPHAJIOB.
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Omnpoc

Tema 1. «3enenHast Xumus» Kak Hayka 1 MUPOBO33pEHUE

1. Oxapakrepu3yiTe 3KOJIOTHYECKHUE MTPOOIEMbl XUMUUECKUX MTPOU3BOACTB U BOZMOXKHBIE ITyTH UX
pelIeHuS.

. [laiiTe onpeneneHue «3eJeHo0i» XUMHUU.
. HazoBHTE OCHOBHBIE IPUHLIUIBI «3EJIEHON» XUMUU U UX MHEMOHUYECKU BapUAHT.

2
3
4. Ilepeuncnure KpUTEpUU, KOTOPBIM JOJKHA OTBEYATh UACAIbHAS XMMUYECKAsl PEaKLIUs.
5. B yem 3akitouaercs pasHULA MEXKAY XUMHUEH OKPY>KAIOIIEH CPEbl U «3EJIEHOI» XUMHUENH?
6. IlepeunciuTe CylmEeCTBYIOIINE CTPATErMH PELIEHUS IKOJIOTHYECKHX PoOIIeM.

7

. OxapakTepu3yiTe OCHOBHbBIE HAIIPABIICHUS PA3BUTHUS «3€JICHO» XUMUMU.

Tema 2. KoHuenuus ycToi4uBOro pa3BUTHsI U POJIb XUMHUU B €70 OCYILECTBICHUH.
1. Uto Takoe ycTOM4YMBOE pa3BUTHE OOIIECTBA M KAKOBBI €M0 OCHOBHBIC TIEJTH?
2. Ilepeuncnure oCHOBHBIE NookeHUs CTpareruu ycToluuBoro pa3sutus Poccuiickoit @eneparum.

3. OxapakTepu3yiTe OCHOBHBIE TPOOIEMBI XUMUYECKHUX MTPOU3BOJICTB M cTpaTeruio «boiee ynucroe
MIPOU3BOICTBOY.

4. ITpuBenute npuMepsl peaiu3alii B XUMAYECKON MPOMBIIIIIEHHOCTH KOHIenuu «bosee uncroe
MIPOU3BOICTBOY.

5. ChopMynupyiTe MPUHIUIIBI U TIEJIA TPOTPAMMbI MUPOBBIX TIPOU3BOUTENCH XUMHUUIECKON
npoaykuuu «OTBeTCTBeHHAs 3a00Tay.

Tema 3. 3akoHOAATENBCTBO B IPUPOJOOXPAHHOMN AESTEIBHOCTH.

1. Cucrema 3KOJ0THYECKOTO MEHEIKMEHTA: TIOHSTHE, KIIFOUEBBIC DJIEMEHTHI, IIUKI JleMuHra,
0a30BBIi CTaHAAPT.

2. Yrto takoe REACH? OcHoBHBIE TpUHLHUIBI U 11eJH periamenTa. OSOR-koH1enuus.
3. Kakue cymecTByroT perucrpanonssle JokyMeHTsl REACH?
4. I'me u xak npumensercsi REACH? Kak npuaumaror REACH B pa3nbix cTpanax?

5. T'mob6anbHast cucteMa KiaccupuKai 1 MApKUPOBKY XUMHUYECKHUX BEIIECTB: 11€JIb BHEAPCHHUS,
KJIACCHI OIIACHOCTH BEILECTB, CUTHAJIBHBIE CJI0BA, TUKTOIPAMMBI.

Tema 5. XuMHUYECKUI CUHTE3 U «3€TICHASI XUMUS).
1. Ilepeuncnute u oxapakTepusynTe Mepbl 3(pPEeKTUBHOCTH XUMUYECKUX PEaKLIUH.
2. Kak K0JIM4€CTBEHHO OLICHUBAIOT SKOJIOTHUYECKOE BO3/ICUCTBUE XUMUYECKUX PEAKIIHI?
3. Kakue mMepsl noBbIICHUS YPPEKTUBHOCTH XMMUYECKUX peakuuid Bel 3HaeTe?

4. [IpuBenuTe NpUMeEpPhI «IKOHOMHBIX» U «HEIKOHOMHBIX» PEaKIUN C TOUKH 3pPEHUS MTPUHIIUIIA
SKOHOMHH aTOMOB.

5. UeM nUHEMHBIE CXEMbI CUHTE3a OTJIMYAIOTCS OT KOHBEpreHTHbIX? Kakue cxeMsbl myudiie?
6. Kak npaBuiibHO pa3paboTaTh CTPATETHIO «3€JICHOT0» XUMHUECKOrO CUHTEe3a?

Tema 6. HeTpanuunoHHbIE METOABI AKTUBAIIUH XUMHUECKUX PEAKIIUH.
1. OxapakTepu3ynTe «3eJIeHbIe» CIIOCOOBI AKTUBAIIMY XUMUYCCKUX PEAKIIUM.
2. Uto Takoe KaBUTAIUs U KaK OHA BIUSET HA XUMUYECKHUE MPOIIECCHI?

3. Kakue mpeumyIiiecTBa ¥ HEIOCTAaTKH Y MUKPOBOJIHOBOTO HArpeBa 1o CPaBHEHHUIO C KIIACCHYECKUM
TEPMHUYECKUM METOAOM?

4. Tlouemy BeliecTBa HarpeBarOTCs MO/ JEHCTBUEM MUKPOBOIH?
5. BO3MOXXHO 711 HCIIOJIH30BaHUE TPAJIUIIMOHHBIX PEAKTOPOB IPH «3EIECHBIX» C0CO0aX aKTUBAIUH?

Tema 7. Katanus u «3e1eHass XUMHUS.
1. Kakue Tumbl KaTrajau3aTopoB Bbl 3HaeTE?
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. Uro takoe 6nokaranu3? Kakue npenMyInecTBa 1 HEOCTaTKU OMOKATaIUTUIECKUX METOIOB?
. IIpuBenuTe MpUMepsl «3€JIEHBIX» KATAIUTUUYECKUX pPEaKIUil.
. Karanutnueckue peakuuu okuciaenus. [lepokcn Bogopoaa Kak «3€JI€HbI) OKUCINUTEND.

W B~ W N

. Kak Brb1 cebe npeacrasisieTe MunieuisipHbIil katanu3? Yem oOycioBieHa ero 3hHeKTUBHOCT?

Tema 8. «3eneHbli» AU3aiiH XUMUYECKUX MTPOIIECCOB
1. [lepeuncnure NPUHIUITEI HHTEHCU(PUKAIIUN TEXHOJIOTUIECKUX MPOIIECCOB.
2. YKa)XuTe OCHOBHBIE TTOAXO/IbI K IU3alHY «3€JICHBIX» MPOILIECCOB CHHTE3A.
3. Kakue Tunel peakTopoB JUIsl IPOBEIEHUS «3€JIEHBIX» CUHTE30B Bam n3BecTHbI?
4

. UTo 03HauaeT MPUHITUII CO3IaHMS PEAKTOPOB C Oosiee 030MacHBIM IO CBOCH MPUPOJIE TU3AMHOM
(Inherently safer design)?

5. [IpuBenuTe npuMepbl XUMUYECKHUX MPOIECCOB, PEATU3YEMBIX B HOBBIX BHJIaX PEAKTOPOB.

Tema 9. «3eneHbie» pacTBOPUTENTH
1. IlpuBeauTe mpuMepsl peakuii 6€3 NCIOIb30BaHUS PACTBOPUTEIICH.
2. UTo Takoe CBEPXKPUTHYECKOE COCTOSTHUE BEIIECTBA U KAKOBBI €r0 0COOEHHOCTH?
3. Kak MOXHO UCIOJIb30BaTh TUOKCU YIIIEPOJa AJIsl PACTBOPEHHUS KUJIKUX UM TBEPAbIX BEIIECTB?
4. «CBepXKpUTHYECKas» BO/IA KaK pACTBOPUTEb.
5. MoHHBIE )KUAKOCTH: MOHATHE, OCHOBHBIE CBOMCTBA U UCIOJb30BAHUE.

6. [IpuBenuTe mpuMepsbl (TOPUPOBAHHBIX OM(a3HBIX PACTBOPUTENICH M 00IACTH UX IPUMEHEHUS B
XUMHAYECKUX TPOIIECCax.

TecrupoBanue

Tema 1. «3enenast Xumus» Kak Hayka 1 MUPOBO33pEHUE
1. BriepBbie KOHIIEIIINS «3€JIEHON XUMHM» Obli1a chopMyITrpoBaHa:
A. B 1990 rony B Buje 3akoHa O NMpeIOTBPALICHUH 3arpsi3HeHus okpyxatomieit cpenst (CILIA);
B. B 1998 rony Ilosiom Anactacom u J[>koHoM YOpHEpOM B KHHUTE «3eJI€Has XUMHUS: TEOPUs U
MIPAKTHKA;
C.B 1991 rony ArenrctBom CIIA mo oxpaHe OKpy»Karouen cpeasl;
D. B 1997 rony AMepuKaHCKUM XUMHYECKUM OOIIECTBOM.
2. «3eneHast XUMHUsD - 3TO:

A. JIro60e ycoBepIIeHCTBOBAHUE XUMHUYECKUX MTPOIIECCOB, KOTOPOE MOJIOKHUTEIHHO BIUSET HA
COCTOSIHHE OKPYKAIOIIEH CPEbL;

B. AxtBHOE BBIBeIeHHE 00JIee MPOTYKTUBHBIX COPTOB PACTEHUH, pacuIMpEeHHE UPPUTALIH,
NPUMEHEHUS yI0OpeHUH, TECTUIU/IOB;

C. PeBomoninonnas ¢puinocogusi, KOTopasi Ipu3BaHa YMEHBUIUTD U MPEIOTBPATUTH 3arps3HEHUS
OKpY’KarOILLEH CpelIbl;

D. Crparerus, HarpaBieHHas Ha TOCTHKEHUE TAPMOHUU MEKIY JIIOABMU U MEX1y OOIIECTBOM H
MIPUPOJIOH.

3. ITyTtH, 10 KOTOPBHIM celuac pa3BUBAETCS «3€JIEHAsT XUMUS»:

A. HoBple criocoOBI CHHTE3A;

B. 3ameHa TpaiuLIMOHHBIX OPraHUYECKUX PAaCTBOPUTEIEH;

C. CoxpaHeHue pacIIMPEeHHOIO POU3BOJICTBA €CTECTBEHHBIX YKOCUCTEM;

D. Ilomydyenne XUMHUYECKUX NPOLYKTOB U3 IPUPOIAHBIX.

4. Hayuno-o0pa3oBaTebHBIN EHTP « XUMHUS B HHTEpECcaX YCTOWYNBOTO Pa3BUTHS — 3€JICHAs
XUMUSD» OBUI CO3IaH:

A. B Munmicexkckom YauBepcutete (Benmukoopuranus);
B. B Mockosckom ['ocynapcrBeHHOM yHUBepcutere uM. M.B. JIomoHOCOBA;
C. B Konym6wutickom xomtemxe (CIIA);
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D. B Yuusepcurere Caparocsl (Ucnanus).
5. BriepBbie B MUpe Ha4alld YUTATh KYPC MO «3EJIEHON XUMUN» IS CTyACHTOB-XUMUKOB!
A. B Hortunremckom yHuBepcutere (BenukoObpurtanus);
B. B Yuusepcurere Mopka (Benukobpuranus);
C. B Konym6wuiickom xomnemke (CHIA);
D. B YuuBepcurere Caparocer (Mcmanms).

Tewma 2. KoHiienuusi yCTOWYHUBOTO Pa3BUTHS U POJIb XUMHUH B €0 OCYIIECTBICHUU.

1. Baykneimmii BKJ1aJ B CTAHOBJIECHHE IPUHIIMIIOB U HOPM MEKIYHAPOAHOIO 3KOJIOTHYECKOTO IIpaBa
BHECIIA:

A. MexnyHnaponHast KoHpepenus B Puo-ne-Kanetipo (1992 r);

B. BceMupHnsiii cammuT 1o ycroitunBomy pazsututo (2002 1.);

C. Crenmanpnas ceccust ['enepansuoit Accam6nen OOH Puo+5 (1997 r);

D. Croxronsmckast Kondepennmst OOH no okpyskarormeit cpeae (1972 ).

2. B mmpokoe ynorpedieHne TepMUH «yCTOMYUBOE Pa3BUTHE) ObLIT BBEJICH:

A. B 1987 1. Bcemupnoii komuccueit OOH no okpy»karoniei cpeie u pa3BUTHIO;
B. B 1961 . BcemupHbiM (hOHIOM AMKOM MPUPOABI;

C. B 1972 1. na Crokronsmckoit Koudepennmun OOH mo okpyskaromieit cpeae;
D. B 1992 r. Ha MexaynapoaHoit koHpepeniu B Puo-ae-Xaneiipo.

3. Crparerus ycroiumBoro pa3Butus Poccuiickoit deaepanmn Obuta pazpaboTana u 0100peHa
MIPAaBUTEIIbCTBOM:

A. B 1994 rony;
B. B 1997 rony;
C. B 1992 rony;
D. B 1998 rony.

4. JIOKyMEHT, OIpeeaIomui Iaru, KOTOpble HEOOXOAUMO MPEANPUHATH TOCYIaPCTBY U OOILECTBY,
YTOOBI IPUONIM3UTHCA K U€aTy YCTOMUNBOTO Pa3BUTUS — 3TO

A. IloBecTtka mHs Ha XXI Bek;

B. HaunoHnanbHas crparerus;

C. Puo-ne-Kanepckas aexiapanus;

D. Jlexmaparuist 00 oxpaHe OKpYKaroIeil cpeibl.

5. HoBbIi1 mOX0/ K MPOU3BOACTBY XUMHUYECKUX BEIIECTB U MOBBIIIEHUIO YKOJIOTMYECKON
0€30MacCHOCTH XUMHUYECKUX TPEINPUATHNA HA3BAJIH:

A. «be30TX0mHON TEXHOJIOTHEN,

B. «bonee 4ncThIM IPOU3BOACTBOMY;
C. «3emenoi XUMHECHY;

D. «benoit xumuein.

Tema 3. 3akoHOAATEIBCTBO B IPUPOJOOXPAHHOMN AESTEIBHOCTH.
1. ITepsoie ctangaptel cepuu MCO 14001 OputH OIyOIMKOBaHBI B:
A.1993;
B.1996;
C.1998;
D. 2001
2. 3akononarensctBo REACH BcTynuiio B cuiy B:
A. 2003;
B. 2006;
C. 2007
D. 2009



3. PermameHT o rmoGanpHON CUCTeME KIIacCU(UKALMK U MAPKUPOBKU XUMHUYECKHUX BEIICCTB
BCTYIIUJI B CHILY B:

A.1996;

B. 2003;

C. 2007;

D. 2009

4. Pernamentr EMAS (Eco-Management and Audit Scheme) Bctynun B cuity B:
A. 1993;

B. 1996;

C. 1998;

D. 2003

5. Kakomy BelecTBy COOTBETCTBYET MUKTOrpamma’?

A. H20;

B. NaOH;

C. Cl2;

D. Na(Cl

Tema 5. XuMHUUYECKUI CUHTE3 U «3€JI€HAsT XUMUS.
1. E-bakTop — 3T0 OTHOILIEHHE:
A. Maccbl TOO0YHBIX MMPOJYKTOB K MAacCe€ UCXOAHBIX BEIIECTB;
B. Macchl 1eneBoro npoaykra K Macce UCXOIHBIX BELIECTB;
C. Maccsl 11e51€BOT0 MpOoayKTa K Macce K Macce MoOOYHBIX MPOITYKTOB;
D. Macchsl mo60YHBIX MPOAYKTOB K Macce LeJIEBOT0 MPOIYKTa.
2. AtomHast 3 PEKTUBHOCTH — 3TO OTHOIIICHHUE:
A. Macchl 11e51€BOTro NMpOoJIyKTa K Macce BCEX MPOAYKTOB;
B. Macchbl 1ieneBoro npoaykTa K Macce UCXOJIHbIX BEIIECTB;
C. Maccsl 11en1eBOoro NpoJyKTa K Macce HOOOYHBIX MPOIYKTOB;
D. Macchl moG0YHBIX TPOYKTOB K Macce IEJIEBOTO MPOAYKTA.
3. Campie Oonbinme 3HaYeHUs E-(akropa XxapakTepHbI IS MPOMBITIIIEHHOCTH
A. TTumeBoii;
B. JlakokpacouHoi1;
C. dapmarieBTUUYECKOM;
D. Hedrexumuueckoii.
4. Criocobamu 60pbOBI ¢ «apu(PMETHISCKUMY JEMOHOM SIBIISIOTCS:
A. Ilepexon 0 T KOHBEPI€HTHBIX CXEM CHUHTE3a K JIMHEHHBIM;
B. Ilepexon OT TMHEHHBIX CXEM CUHTE3a K KOHBEPT€HTHBIM;
C. YBenuueHue BhIX0Ja Ha KaXJI0U CTaUu;
D. Ucnonb3oBaHue kaTaauzaTopa.

5. IlosicHuTe, mo4eMy € MO3ULMMI «3€JIEHON» XUMHH BBIXOJ] PEAKLIUU HE HCIOJIb3YETCs KaK
XapakTepucTuka 3(pQeKTHBHOCTH NpoIiecca MOTYYSHUsI XUMHUECKOTO MPOIAYKTa.

Tema 6. HeTpaguuuoHHbIE METOABI AKTUBAIIUN XUMHUYECKHUX PEAKIIUM.
1. AKTUBHpOBaHHE TBEP/IBIX BEIIECTB HX MEXaHUIECKOH 00pabOTKOI, Ha3hIBAIOT:
A. ®OTOXNUMHUYECKOHN aKTHBAIHCH;
B. MexaHnoakTuBanmei;
C. MukpoBOITHOBOM aKTHBALIUEH;
D. Vibrpa3BykoBOM aKTUBALUEH.

2. Yucno XMMHUYECKH MPOpearupoBaBIINX MOJIEKYJI, MPUXOISIIUXCS Ha OJUH MOIVIOUICHHBIA KBaHT

CBCTa, HAa3bIBAIOT.
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A. ®OTOXMMHUYECKUN BBIXO/ PEAKIINH;
B. KBaHTOBBII BBIXO/ pEAKIINH;
C. DneKTpoOMarHuTHBINA BBIXO PEAKIINY;
D. YapTpa3BykoBO# BBIXOJ pEaKIIUU.

3. Tepmunom "MB-u3nyuenue" B HacTosiIiee BpeMsi 0003HAYAIOT 3JIEKTPOMArHUTHBIE KOJIEOaHus C
4acTOTOM:

A. Ot 300 MI'ty 1o 300 I'T'nx;

B. Ot 30 MI'y io 300 MI';

C. Ot 300 MI'q oo 800 I'T1x;

D. Or 500 MI'y o 800 I'T'.

4. Axyctuueckue koieOaHus ¢ 4acToTol Bbimie 20 KI ' yCIIOBHO MIPUHATO HAa3bIBATh:
A. YapTpa3ByKOBBIMH;

B. 3BykoBBIMUY;

C. Undpa3ByKOBHIMU;

D. Mukpo3ByKOBBIMH.

5. CoHOXUMMSI — 3TO XUMHUS, UCIIOJB3YIOLIasi UHAYLUPOBAHNE
A. MuKpoBOJIHaMu;

B. Cerowm;

C. Vnprpa3BykoM;

D. Mexa"noakTuBamuen.

Tema 7. Karanus u «3eaeHas XUMHUS.

1. B xaxoMm arperaTHoOM COCTOSIHMU HAXOAUTCA, KaK MMPaBUJIO, KaTaJIu3aTop MpU reTCporCHHOM
KaTraJn3c:

A. XXunxowm;

B. Teepnowm;

C. I'azo06pa3Hom;

D. CBepXKpUTHYECKOM.

2. Camas BBICOKasi CKOPOCTb XapaKTEpHa JJIs:

A. ToMOreHHOT0 KaTraansa;

B. I'ereporenHoro karanusa;

C. buokarannsa;

D. Karanuza meTtannamu.

3. AKTUBHOCTb KaTajau3aropa XapaKTepu3yeTcs:

A. KonnuecTBOM MCXOIHOTO BELIECTBA, IPEBPALIAIOIIETOCS B JKEIaEMBbIi MPOIYKT;
B. CkopocThio mpoTeKaromieil peakiiuy B MPUCYTCTBUU KaTalnu3aropa;

C. BpemeHneM KHM3HU KaTaau3aTropa B TEXHOJOTUYECKUX MPOIECCAX;

D. KonmnuectBoM 00pasyromerocst mpoayKTa peakiiim.

4. depMmeHT 1Ma3a B KAYECTBE KaTAlIM3aToOpa UCTIONB3YETCs B PEaKLUAX:

A. O6pa3oBaHus JBOMHBIX CBsA3EH, KOTOPHIM IpeiiecTByeT pa3pbiB cBs3u C—C, C—O, C—N wnu
Ap.;

B. OxucneHus-BoCCTaHOBIECHUS;

C. l'upponuza;

D. IlpucoenriHeHns no JBOMHBIM CBS3SIM.

5. HazoBute 4 npuuuHbI, 10 KOTOPHIM I'€TEPOTEHHBIE KaTaIu3aTopbl O0Jiee MPEeaNOYTUTENBHBI B
IIPOMBIIIUICHHBIX IPOLECCAX 10 CPABHEHUIO C TOMOT€HHBIMU.

Tema 8. «3eneHbli» AU3aiiH XUMUYECKUX MTPOIIECCOB
1. IlpuunHa Tparenuu B bxonane:



A. McxonHbIC BEIIECTBA;

B. KoneuHblii NpOAyKT;

C. KoHcTpyKkuus peakropa;

D. IIpomMexxyTouHbIE BEIIECTBA.

2. Kakue peakTopsl B HAWOOJMbIIEH CTEIEHN MOAXOAAT U IPOLYKTOB (hapMarieBTUIECKON
IIPOMBIIUIEHHOCTH:

A. HenpepsiBHOTO JIeHCTBUS;

B. Ilepuonnueckoro aeicTBUS;

C. 3aMKHYTOrO THIIA;

D. OtkpsiTOro tuna.

3. Jlns mpOBeACHHUSI «3€TICHBIX» CHHTE30B HEOOXOAUM aHATHUTHYECKHUI KOHTPOITh:
A. HenocpeaCcTBEHHO B peakTope;

B. B naboparopuu;

C. Ha Bxoze B peakTop;

D. Ha Beixone u3 peakropa.

4. MUHHATIOpU3aIUs KaK KOHEYHAS 1EJIb CTPATETHH WHTCHCU(UKAIIMH TEXHOJIOTHYECKUX
MPOIIECCOB ObLIa MPEATIOKEHA!

A. II.Anacracom u /. Yoprepom B 1998 rony;

B. K.Pammay B 1980 rony;

C. P.lllengonom B 1994 rony;

D. b.Tpoctom B 1991 roxy.

5. BBICOKO?K30TEpMHUUECKHI peaKkTOp MO3BOJISIET:

A. CeneKTUBHO BBIBOIUTH PEareHTHl U3 cpephl peaklnu;
B. YBenuuuBath CKOPOCTh pEaKIny;

C. YnansaTp TEIio 1mno Mepe ero oopa3zoBaHus;

D. YMeHbIIUTh YHUCIIO CTAIU XUMUYECKOTO MTpolecca.

Tema 9. «3eneHbie» pacTBOPUTEIH
1. K HenocTarkam MCHOIb30BaHUS CBEPXKPUTUYECKOTO JUOKCH A YIIIEpOia OTHOCUTCS:
A. Hu3kast TOKCHYHOCTD,
B. Heob6xomumocTh UCIIONB30BaHUsT 000pYAOBaHUs AJIsi BEICOKOTO JABJICHHUS,
C. Xopoluii MacconepeHoc;
D. JlerkocTh ynaneHus U3 cepbl peaKiyu.

2. K HelocTarkaM UCMOJb30BAaHUH CBEPXKPUTUUECKOM BOJIBI KaK PACTBOPUTENS «3€JICHO» XUMHUH
OTHOCHTCS:

A. Bricokas ynenbHasi TEMI0EMKOCTb;

B. HeTokcH4YHOCTS;

C. Huzkast cTOoMMOCTB;

D. Heroprouects.

3. KakoBa kputudeckas remneparypa aist H20:
A.90C;

B. 31 0C;

C. 374 0C;

D. 132 0C.

4. K MOHHBIM JXHJIKOCTSIM MOXHO OTHECTH:

A. T'ekcadropdochar MEeTUTATKUITIMHUAA30IINS,
B. Xnopun Harpus;

C. IumetunkapOoHar;

D. KunkocTu, cogepkauiue ToIbKO HOHBI.



5. HazoBuTe npuMeHsieMble B HACTOSLIEE BpeMs albTEPHATUBHBIE ITyTH 3aMEHbI TPAJULIMOHHBIX
OpPraHUYECKHUX PaCTBOPUTENEH.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B JopMe 3adeTa

Tunossblie Bonpockl 3a4era (YK-1)
1. Ctparerust ¥ TakTHKa «3€JIEHOT0» OPraHMYECKOr0 CHHTE3a.
2. Meps1 3pPeKTUBHOCTH XUMUYECKUX PEAKITHI.
3. «CBepXKpuTHUECKas» BO/la KaK paCTBOPUTEIIb.

TunoBble 3aganus s 3adera (YK-1)
Tect

1. B KakoM arperaTHOM COCTOSIHUM HaXOJUTCS, KaK IPaBUJI0, KaTaIu3aTop MPU FeTEpOreHHOM
KaTaJiuse:

A. XXunxowm;

B. Teepnowm;

C. I'azo06pa3Hom;

D. CBepXKpUTHYECKOM.

2. Kakue peakTopsl B HAWOOJbIIEH CTETIEHN MOAXOAAT IS IPOLYKTOB (hapMarieBTUIECKON
IIPOMBIIUIEHHOCTH:

A. HenpepsiBHOTO JIeHCTBUS;

B. Ilepuonnueckoro aeicTBUS;

C. 3aMKHYTOrO THIIa;

D. OtkpsiTOro tuna.

1. K HenocTarkam MCHOIb30BaHUS CBEPXKPUTUYECKOTO JUOKCH A YIIIEpOia OTHOCUTCS:
A. Hu3kast TOKCHYHOCTD;

B. Heob6xomumocTh UCIIONB30BaHUsT 000pYAOBaHUs AJIsi BEICOKOTO JABJICHHUS,

C. Xopoluii MacconepeHoc;

D. JlerkocTh ynaneHus U3 cepbl peaKiyu.

TI/IHOBBIG BOHpOCLI JUIA OHpOCEl
1. Yto Takoe REACH? OcHOBHBIE TPUHIIUIIBI U LIEJIA PETJIAMEHTA.
2. OxapakTepHu3ynTe «3eJIeHbIe» CIIOCOOBl aKTUBAIIUN XUMUYECKUX PEAKIIUN.

3. Kax BrI cebe npencrapisere MULeIUIIpHbINA kKaTtanus? Uem oOycioBieHa ero 3pPpekTuBHOCTH?

TunoBble TEMBI JU1s1 HAYYHBIX JOKJIaJI0B

1. Pa3BuTHE METaUTypruu U XUMUYECKUX POU3BOJCTB

2. XuMHYeCKUe 3HaHUS U peMeciia B IEpBOOBITHOM 001IecTBe U B J[peBHEM MUpe.

3. BosnuknoBenue crepeoxumun (Bant-T'odd, Jle bens). Koopaunammonnas teopus Beprepa.
Tunossie BOIIPOCHI ISl KOJUIOKBUYMa

1. CucTtemMbl SKOJTIOTMYECKOTO MEHEIKMEHTA.

2. Bo300HOBNIsieMbIe MCTOYHUKH SHEPTUH U UX BKIIA]] B 00IIee MUPOBOE IHEPTETUIECKOE
IIPOU3BOJICTBO.

3. MukpopeakTopbl U APYyTHe TUTIBI HOBBIX PEAKTOPOB IS «3E€JI€HOT0» CUHTE3A.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU
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VK-1 CrocobeH  XapakTepu30BaTh OCHOBHBIE  XPOHOJIOTHUYECKHE
ATarbl Pa3BUTHSI XUMUHU KaK HAyKH, IEPUOIbI ICATEILHOCTH

BBIIAIOIIMXCS ~ XMMMKOB,  OCHOBHBIE  IIEPCIEKTHUBBl U
HalpaBJI€HUS PpPa3BUTHS COBPEMEHHOW XHMMHM, ITOHMMAET
JIOTUKY DPa3BUTUS XUMHUHM U €€ CBsI3b C JPYTMMHU HayKaMU Ha
OCHOBE HCTOpHYeCcKoro meroaa. OTBeT mocTtpoeH jorudHo. Ha
BOIIPOCHI OTBEYAET KpPAaTKO, apryMEHTHPOBAHO, YBEPEHHO, IO

«3a4TEHO»
(50 - 100 6ammoB)

CYIICCTRY.
VK-1 He cmocobGeHn ommcaTh OCHOBHBIE XPOHOJIOTHYECKHE OTaIlbl
pPa3BUTHS XUMHH KaK HayKd, TEPEYMCIUTh JIOCTHKCHHS
«HE 3a4TEHO» BBITAIOIINUXCS XMMHKOB, HAlpPaBICHHUS Pa3BUTHS COBPEMEHHOM
(0 - 49 6anmnoB) XuMuH. He MOoXeT MOsSCHUTh MEXKIUCIUIUTMHAPHBIC CBSI3U
XUMHH W JAPYyrux Hayk. He oTBeyaeT Ha JIONMOJHUTEIIBHBIC

BOTIPOCHI.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[lpuctynas K W3y4YyeHUIO MAWCUMIUIMHBI, B TEPBYyI0 odepeAb OOydalomuMcs HEoOXOAHUMO
03HAKOMHTBCSl CoOAepkaHueM pabouedt mporpammbl guctuiinael  (PITJ]), kotopas ompenensier
colepaHue, o0beM, a TaKKe MOPAJOK H3yYeHUs U TpernojaBaHUsl y4yeOHOW AMCHMIUIUHBI, €€
paszena, 4acTu.

Jli1st camoCTOATENEHOM pabOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl «O0BbeM U CoaepikaHue
JTUCHUILTUHBD, «Y4eOHO-MeToqu4eCcKoe U MHPOPMALIMOHHOE 00ecTIedeHHEe JUCITUIUTUHBDY 1
«MarepuanbHO-TEXHUYECKOE 0OecTiedeHne JUCIUILIMHBL, TPOrpaMMHOE oOecrieueHue,
npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B pazgene «O0bem u conmeprkaHue JUCHMILIMHBDY YKa3bIBAIOTCS BCE paslesibl M TEMbl M3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pazmene «YuebOHo-mMeToaMueckoe W HMH(POPMALMOHHOE oOOeCreueHue TUCIUIUIMHBDY YKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B pasnmene «MarepuanbHo-TeXHHYECKOEe oOOecleueHrne AUCHUIUIMHBI, MPOrpaMMHOE obOecredeHue,
npodeccuoHanbHble 0a3bl JaHHBIX W HMH(QOPMALMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS
nepedeHb MpodheCCHOHANBHBIX 0a3 TaHHBIX U WH(OOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIMMBIX
JUISL OCBOCHUSI TUCUUTUTHHBI.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- MPOCMOTPETh €lle pa3 Mpe3eHranuio Jekuuu B cucteme MOODLe, mnoBToputh
3aKOHCTIEKTHUPOBAaHHBIA Ha JIGKIIMOHHOM 3aHSITHUM MaTepual M JIOMOJIHUTh €ro C Y4YeTOM
PEKOMEHIOBAHHOM JOTOJHUTEIBHON JIUTEPATYPHI;

- IpH CAMOCTOSTEIBbHOM H3yYEHHU TEOPETHUECKOM TEMbl CHENaTh KOHCIEKT, HCIONb3Ys
pexomenaoBanueie B PITJl mctounukw, mpodeccruoHanmbHbie 0a3bl JAHHBIX W HH()OPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBI:

- OTBETUTHh Ha BOIPOCHI I CAMOCTOATEIHHOW paboThl, IO T€ME MpPEJCTaBICHHbIE B MyHKTE 3.2
PIIA.

- MpU TOATOTOBKE K TEKYIIEMY KOHTPOJIO HCIONb30BaTh Marepuaibl (OHIAa OLIEHOUYHBIX CPEICTB
(POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOI M JONOJIHUTEIBHOM JINTEPATYPOl ABIAETCS IMIaBHOM (OpMOIi caMOCTOSTENbHON
paboTel U HEOOXOMMMa TPH MOATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHITHSIX, K Jedaram,
TECTUPOBaHMIO, dk3ameHy. OHa BKIIOYaeT MpoOpadOTKy  JIGKIIMOHHOTO  Marephana |
PEKOMEH/I0BAaHHBIX HCTOYHHUKOB U JIUTEPATYPHI IO TEMATUKE JICKIIUM.



KoHCHeKT JIeKuu JOKEeH colepKaTh pedepaTuBHYIO 3allCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM
yucie ¢ onopoi Ha pasMmenieHHble B cucteMe MOODLe mnpe3eHTald, OCHOBHBIX HMCTOYHUKOB U
JUTEPATypHl IO TEMaM, BBIBOJIBI 110 KaXJIOMy BoIpocy. KOHCIIEKT MOXKeT OBITh BBINOJIHEH B PAMKax
pacneyaTky BbLIAUM MPE3EHTALUi JIEKIMM WM B OTHAENBHOM TeTpaau 1o npeaMery. OH JOKeH
OBITh AKKypaTHBIM, XOPOIIIO YATAEMBIM, HE COJIEPKAaTh HE OTHOCSIIYIOCS K TeMe MH(POPMAIUIO UITH
PUCYHKHU.

KoHcnekTsl HaydyHOM JuTeparypsl HpPH CaMOCTOSTEIBHOW MOATOTOBKE K 3aHATUSAM JOJKHBI
COJEpKATh OTBEThl HAa KAaXIbl IOCTABICHHBIH B TEME BONPOC, MUMETh CCBUIKY Ha HCTOYHUK
uHpopMaluu ¢ O00s3aTeNbHBIM YKa3aHHMEM aBTOpa, Ha3BaHUS M ToJa HW3JaHUS HCIOJIb3yeMON
Hay4yHOH suTeparypbl. KoHCIIEKT MOXKeT ObITh OMOPHBIM (COAEpKaTh JUIIb OCHOBHBIEC KIIIOUEBHIE
MO3UIMH), HO MPU 3TOM IO3BOJIIONIMM JaTh MOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM.
O6beM KOHCIEKTa ONPEETAETCS CAMUM CTYICHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JlefiaTh 3aMKCH 10 XOIy YTEHHUS B BUJE MPOCTOrO WM Pa3BEpHYTOIO IUIaHa (CO3/1aBaTh NEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBIJIATH TE€3UCHl (LIUTHPOBaHUE HauOOJiee BaXKHBIX MECT CTaTbU WJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAITMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1aliuy 1O NOATOTOBKE K OTACIIBHBIM 3aJaHUAM TEKYILETrO0 KOHTPOJISA

ColecenoBaHue mpearnogaracT OpraHu3anuio Oecebl MpenofaBaTelis co CTYIEHTaMU IO BOIpPOcam
MPAKTUYECKOTO 3aHATHUS C LENbI0 0ojiee 0OCTOATEIBHOTO BBISBICHUS UX 3HAHHUH 110 ONpeIeIIEHHOMY
paszeny, Teme, npobieMe u T.I. Bce wieHsl IpynIibl MOTYT Y4acTBOBAaTh B 00CYX/IEHUH, HOOABIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBI ONMPOC MOXKET NPUMEHATHCS B PA3NUYHBIX (opMmax: (POHTAIBHBINA, MHIUBUAYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKa U3JI0KCHHS MaTepuaa,

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3(()EKTUBHOCTh HUCIIOIB30BAaHUS HAIVISIIHBIX MOCOOMM M TEXHUUYECKUX CPEICTB
IIPU OTBETE;

- HCIIOJIb30BaHNUE JIOMOJHUTEILHOTO MaTepurara;
- pallMOHAJIBHOCTH UCIOJI30BAHUS BPEMEHH, OTBEJICHHOIO Ha 3aJJaHuE.
VYCTHBIN O0nmpoc MOXKET CONPOBOXKIATHCS MPE3CHTAleH, KOTopas MOJArOTAaBIMBAETCS MO OAHOMY U3

BOIPOCOB MPAKTHUECKOro 3aHATHS. llpu BBICTYIJIEHMHM C Tpe3eHTalueid HeoOXxonumMo oOpaiaTh
BHUMaHUE Ha TaKHe MOMEHTHI KakK:

- cozlepKaHKe MPE3eHTAlNU: aKTyalbHOCTh TEMBI, MIOJIHOTA €€ PACKPBITUS, CMBICIIOBOE COJepKAHUE,
COOTBETCTBHE 3asBJICHHON TEMBI COIEP)KAHHIO, COOTBETCTBHE METOIAMYECKHUM TPeOOBaHUAM (IIEINH.
CCBUIKH Ha PECYPCHI. COOTBETCTBHE COJEPXKAHHS M JIUTEpaTyphl), MPaKTUUECKas HAIpPaBICHHOCTbD,

COOTBETCTBHE COJICPKAHUS 3asBICHHON (hOopMe, aIeKBaTHOCTh MCIIOIB30BAHUS TEXHUUECKUX CPECTB
y4eOHBIM 3a/1auaM, MOCJIA0BATEIbHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepHaa;

- oopmileHHE Tpe3eHTanuu: 00beM (ONTUMAIBFHOE KOJHMUYECTBO), AW3aliH (UNTAeMOCTh, HAJHMUUE U
COOTBETCTBHE TpaUKH M aHUMAIMM, 3BYKOBOE OGOpMIICHHE, CTPYKTypUpOBaHUE HH(pOpMAIHH,
COOTBETCTBHE  3asBICHHBIM  TpPeOOBAHUSAM),  OPUTHHAIBHOCTH  OQOPMIICHMS,  ICTETHUKA,
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIC KayeCTBA: OPATOPCKHE CIIOCOOHOCTH. COOMIONCHHME periiaMeHTa, AMOIMOHAIBHOCTD,
YMEHHE OTBETUTh HA BOIPOCHI, CHUCTEMATHU3UPOBAHHbIC, TIyOOKHE W TMOJHBbIC 3HAHHUSA IO BCEM
paszenaM mporpamMMal:
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- coiep)KaHWe BBICTYIUICHHUS: JIOTHYHOCTh M3JIOKECHHUS MarepHualia, paCKpPbhITUE TEMBI, TOCTYITHOCTh
u3noxkeHus, 3ddexruBHOCTs npumeHeHus cpeAactB WKT, cmocoObl W yclnoBHsSI JTOCTHKCHUS
pPE3yABTaTUBHOCTH ¥ J(PPEKTUBHOCTH [JIs BBHIMOTHEHHUS 3aJad CBOCH MPOQPECCHOHATBHOW WU
y4eOHOU eATeIbHOCTH, JOKa3aTeIbHOCTh IPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTUPOBATh CBOU
3aKJIFOYCHWSI, BBIBOJIBL.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. EropoB B.B. Dxonmornueckass xumus : yueOHOe mocobue. - 2-e¢ usfd., crep.. - Cankr-IlerepOypr,
Mocksa, Kpacnonap: Jlaus, 2017. - 181 c.

2. I'puBko E. B., llaiixyrtounosa A. A., ImyxoBckags M. FO. Dkosorusi: npukiagHble acreKThl. -
Openodypr: OpenOyprckuii rocynapcTBeHHbIN yHUBEepcuTeT, 2017, - 330 c. - Tekcr : 3neKTpoHHBIH //

ObC «YHUBEPCUTETCKAS OmoOImoTeKa OHJTAIHY [caitT]. - URL:

http://biblioclub.ru/index.php?page=book&id=481758

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Teopust ycroiumBOrOo pa3BUTHsA Tropoja : ydeOHoe mocobue. - ExarepunOypr: VYpasibckas
TrOCyJapCTBEHHAsI apXUTEKTypHO-XyaokecTBeHHas akagaemus (YpanlAXA), 2011. - 131 c. - Tekcr :
anekTponubii  //  OBC  «YHuBepcurerckas ~— OuOmmoreka  onjaiH»  [caiit]. -  URL:

http://biblioclub.ru/index.php?page=book&id=436812
2. lapaun I II., ®ansxos U. ®., KOcynosa JI. M., Jlapuonoa O. A. XuUMHS 3HEProeMKHUX

coemMHEHW : yueOHoe mocobme. - Kazawmp: Kazanckuii  Hay4YHO-HCCIIEIOBATEIHCKHUMA
texHomornueckuii yauBepcutetr (KHUTY), 2011. - 377 c. - Tekcr : smekrponubii // DbC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:

http://biblioclub.ru/index.php?page=book&id=270291

3. JIaxoB H. 3. Xumus B MHTEpecax yCTOMUMBOrO pa3BuTHs : XypHai. - HoBocubupck: CO PAH,
2014. - 107 c. - Teker : anekrponHsiid // ObC «YHUBepcuTeTckas OMOMMOTEKa OHJIAWH» [calT]. -
URL.: http://biblioclub.ru/index.php?page=book&id=234521

4. JIsxoB H. 3. Xumusi B MHTEpecax yCTOWYMBOTO pazBUTHs : XypHal. - HoBocubupck: CO PAH,
2013. - 120 c. - Tekcr : snekrponHblii // OBC «YHUBepcuTeTcKkass OMONMMOTEKa OHIAMHY [calT]. -
URL: http://biblioclub.ru/index.php?page=book&id=225095

5. CrpensnuxoBa JI. H. Xumus u sxus3ns - XXI Bek : xkypHai. - Mocksa: Haykallpecc, 2014. - 68 c. -
Texct : osnmekrponnsli // OBC «YHuBepcuterckas Oubnamoreka owmadn» [caidt]. - URL:

http://biblioclub.ru/index.php?page=book&id=225480

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue THCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHalbHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlis mpoBeneHHsl 3aHATHH 1O AUCHUIUIMHE HEOOXOOUMO Cienylollee MaTepuaabHO-TEXHUYECKOe
obecrieueHue: yueOHbIe ayAUTOPUN ISl IPOBEACHMS 3aHATUHN JEKIIMOHHOTO U CEMUHAPCKOTO THIIa,
IPYNNOBBIX M UHAMBUAYAJIbHBIX KOHCYJNBTAllMM, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOMN
arTecTaluu, IOMEIICHUS ISl CAMOCTOATEIbHON PadOoTHI.

VY4eOHble ayguTOpUM M TOMEUICHHsS JJIi  CaMOCTOSITEIbHOM  paboThl  YKOMIUIEKTOBaHbBI
CHEIHATM3UPOBAHHON MeOeIbl0 M TEXHHYECKUMHU CpPEIACTBAMH OOyYeHHUs, CIIyKalluMu s
MIpEACTABICHHS Yu4eOHOM HH(POpMAITUK OOJIBITION ayTUTOPHH.

[Tomemenust O CaMOCTOSTENBHOW pPaOOTHl YKOMILJIEKTOBAHBI KOMITBIOTEPHOW TEXHHUKOH ¢
BO3MO)KHOCTBIO TOAKIIOUEHUsT K cetn "MHTepHer" M obecrieueHHEM [OCTyNa B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.
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Jlns TpoBeAEHUS 3aHATUHM JIGKIMOHHOTO THIIA HWCHOJNB3YIOTCS HAOOphI JIEMOHCTPALMOHHOTO
o0opynoBaHusi, 00ECHEYMBAIOIIME TEMATUUYECKHE WIUTIOCTpAlMU (MIPOEKTOp, HOYTOYK, SKpaH/
MHTEPAaKTUBHASI TOCKA).

JIuneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:

Kaspersky Endpoint Security mist 6usneca - Crannaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
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