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PenenzeHTHI:
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IrOCYApPCTBEHHBIN YHUBEPCUTET

IlerpoB H.H., kanj. xum. Hayk, reHepaibHbii qupekTop OO0 «I1HTEmekTyanbHbie
KOMITO3HITHOHHBIE PEIICHUS



1 Heau u 3a7a4u M3y4YeHUs TUCUMILTAHBI (MOTYJIs1)

1.1 Iles1b 0CBOEHHA TUCHUILIHHBI

Ienp qucuuIuIMHEL «3e1eHast XUMUSA» COCTOUT B (DOPMUPOBAHHUHM Y CTYJIEHTOB KIIFOYEBbIX
IOPEICTaBICHUA M  METOJOJIOTMYECKHX IIOJXOJOB K  YCOBEPILIEHCTBOBAHUIO  XUMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB JUIsi MMHUMHU3ALMN MX BPEIHOTO BO3JEHCTBUSA Ha OKPY)KAIOLIYIO
cpedy. OJEKTUBHBIM Kypc CIOCOOCTBYeT (OPMHUPOBAHUIO y OOYYAIOUIMXCA KYJIbTYpHI
0€30I1aCHOCTH M pallMOHAJIBHOIO MPHUPOJOIOIB30BaHMs, MIPU 3TOM BOIPOCHI 0€30IaCHOCTU U
COXpaHEHMsI OKPYKAIOUIEH Cpelbl pacCMAaTpUBAIOTCA B KA4E€CTBE BAKHEHIIMX IPHUOPUTETOB B
KHU3HU U JEATEIbHOCTH YEJI0BEKa.

1.2 3apauy AUCIUILINHDI

- copMHpOBATh NPEACTABICHNUE O COLMAIBHOM M MOJUTHYECKOM 3HAYEHUH KOHILEMLIUU
YCTOMYMBOTO Pa3BUTHS;

- 03HAKOMHUTh CTYJIEHTOB C BO3MOKHOCTSIMH KOMIUIEKCHOT'O MCIOJIb30BAHUS MPUHIIMIIOB
"3e1€HOM XMMHMM~ M HMX HamOoJee pPalMOHAIBHOTO MPUMEHEHHS JUIS PELIeHUS KOHKPETHBIX
IIPOM3BOJICTBEHHBIX 3a/1a4 110 CO3AAHUI0 TEXHOIOTMYECKUX CXEM C MUHUMAJIbHOM 9KOJIOTMYECKOH
Harpy3Kou.

1.3 MecTo AucUMILIUHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOorpaMMbl

JucuuruinHa «3eneHasi XuMHUs» OTHOCUTCS K (haKyJbTaTUBHOM JUCLUIUIMHAM Y4eOHOTO
wiaHa. B coorBercTBUM ¢ pabounM y4eOHBIM IIJIAHOM JUCLHUIUIMHA U3ydaeTcs Ha 3 Kypce. Bun
IIPOMEXYTOUHOM aTTECTalMH: 3a4eT.

JucuumnnuHa «3ejeHas XuUMHUS»  Oa3upyeTrcss Ha  CIEAYIOUMX  AMCHMUILTAHAX:
AHanutnueckas xumus, Puznueckas xumus, Heopranuueckas xumusi, Opranuueckas XUMHUs,
Beicmiast marematuka. JlucuuninHa «3eneHas XUMHA» OyneT CHocoOCTBOBaTh JIydIIEMY
NOHUMAHHIO ¥ OCBOCHHIO JUCIUIUINH «BBICOKOMOJIEKYIISIpHBIE COenUHEHMs», «[lepcriekTuBHBIE
HEOPraHMYECKUE MaTepUalbl CO CIELHATbHBIMU (QYHKIUSIMU».

1.4 IlepeyeHb MIaHMpYyeMbIX Pe3yJbTATOB O0y4YeHHMs IO AWCHMILIMHE (MOIY.JIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

W3yuenne maHHOM y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00yYaroIuXCsl CIEYIOIUX KOMIETEHIIMN:

KOL[ 1 HAMMCHOBAHUC I/IH,HI/IKE[TOPE[>|< JOCTUKCHUA
KOMIICTCHIIH

PeSyJ’ILTaTH 06y‘I€HI/IH 10 JTUCLUITIIMHE

ITIK-2 CnocodeH mpuMeHSITH COBPEMEHHYI0 aNlNapaTypy NpH NPoBeeHNH HAYYHBIX HCCIE0BAHMIA, a TAKKe
00padaThIBaTh U AHAJIM3HPOBATH MOJYYeHHbIE Pe3yJbTaThl

NIIK-2.2. O6pabaTbIBaeT ¥ aHATU3UPYET -3HaTh -TIPUHIUNBI  «3€JNEHOH XWMHH» W TIOHHMATb
9KCTIEPUMEHTANIbHBIC IaHHBIC, TOJyYCHHBIE C HEOOXOJAMMOCTb X COOIIOICHUS;

HCIIOJIb30BAHMEM COBPEMEHHOM XUMHYECKO - 3HaTh CIIOCOOBI MOBbIMIEHUS YPHEKTUBHOCTH XUMUYECKUX
anmnapaTypsl MIPOLIECCOB C TOUKHU 3PEHHS «3€JICHON» XUMHUHU.

- YMETh -aHAJM3UPOBATh BO3MOKHBIE PHUCKH, BOSHUKAIOIINE
IpH  HENPaBWIHHOM  OOpPAImICHWH C  XUMHYECKUMU
MIPOAYKTaMH, BEIIECTBAMH U MaTEpHATIaMHU.

PesynpraTthl 00yueHHs] TO TUCIMIUIMHE JTOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BHU/IOB KOHTAaKTHOM M CAaMOCTOSITETIbHOM pabOThI 00yJarOIIMXCS B COOTBETCTBHH C YTBEPIKICHHBIM
y4eOHBIM IIJIAHOM.

WHIuKaToOpel  DOCTHMKEHHMSI KOMIIETCHIMH  CUUTAIOTCS  COPMUPOBAHHBIMH  IIPH
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUCHHS.

2. CTpyKTYpa M coiep:KaHHe JHCIHIIIHHbI
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT

OObmast TpyI0EMKOCTh AMCHUILTUHBI COCTABISIET 2 3a4eTHBIX eAuHMIbI (72 yaca), uX
pacrpeiesieHne 1Mo BuiaM padboT MPeICTaBICHO B TaOIHIIE



Bunst pabot Bcero wacos dopma o0yuenust
ouHas
5
Cemectp (4achl)

KonrakTHasi padoTa, B TOM 4ucJe: 16,2 16,2
AyauTopHble 3aHATHS (Bcero): 16 16
3aHITHA JEKIMOHHOTO TUIA 16 16
71a00paTOPHBIE 3aHATHUS - -
NPaKTHYECKHE 3aHATHS - -
CEeMHHAPCKHE 3aHSATHS - -
HNuas xoHTaKTHasA pabora:
KonTponb camocTosiTesibHOM paboTh
(KCP)
ITpomexxyrounas arrecranus (UKP) 0,2 0,2
CamocrosiTe1bHasi padoTa, B TOM 55.8 55.8
qucie:
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 15 15
IMoaroroska HHJMBHyaIIbHBIX 1 35.8 35.8
IPYNIOBBIX 331aHUN
[MoaroroBka K MPOMEKYTOYHOMY 5 5
KOHTPOJIIO (3a4€eT)
KonTpoJs: - -
Oomas gac. 72 72
TPYA0€MKOCTh B TOM 4HcJIe

KOHTAKTHAS 16,2 16,2

padora

3a4. eI 2 2

2.2 ConeprxaHue QM CHUTLTHHBI

Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM AUCHUIUINHBL.
Pazgenbl (TeMbl) AUCHUIUIMHBI, M3yd4aemble B 5 cemecTpe (3 Kypce) ouHON (GopMbl

o0ydeHusl.
KonuuectBo yacos
AynutopHast Breayut
Ne HaumenoBanue pazaenos (Tem) OpHasi
Bcero pabota
pabora
J 113 JIP CPC
1 Beenenue. COBpellAeHHaﬂ XUMHYECKAs MPOMBIIIICHHOCTb. XUMUS 3 | 7
B UHTEpECaxX YCTOMUMBOIO Pa3BUTUS WU «3€JIE€HAs» XUMUS
«3eneHasi» XUMUS B IeHCTBUU. ATOMHas () (EKTUBHOCTb.
2. IIpumMeps! «3e1EHBIX» PELIEHUH IPU NPOBEICHUN XUMHUECKUX 14 3 11
peakuumii
3. Oprannyeckye paCTBOPUTENH U MX aJIbTEPHATUBEI 12 2 10
4. HoBble XxumMuueckue CTPyKTYphI U MaTepHaIIbL 10 2 8
5. MeToap! peanu3aliy 3€J1eHbIX IPOLECCOB 12 4 8
6. TpaauuuoHHbIE U HETPAIUIMOHHBIE HCTOYHUKHU SHEPTUU 15,8 4 11,8
HUTOI'O no pasoenam oucyuniurvl 71,8 | 16 55,8
KonTtpoius camocrositenproi padotel (KCP)
IIpomexyrounas arrecranus (MKP) 0,2
[ToAroTOBKA K TEKYLIEMY KOHTPOJIIO 15
OO011as TPYAOSMKOCTb IO TUCIMIUIHHE 72

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHstus / cemuHapsl, JIP — maGoparopHbie
sanstus, CPC — camocrositenbHas paboTa cTy/ieHTa



2.3 Conep:xanue pa3jiesioB (TeM) IMCHUILTHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HaumenoBanue paznena

®dopma TeKyIero

Ne (Tembl) Coneprxanue pasjena (TeMbl) KoHTpOIA
1. |BBenmenue. CoBpeMenHas |CoBpeMeHHAsI XUMUYECKasl TPOMBIIUICHHOCTh. [Ipenmnocemku| Y CTHBIN OIpOC
XUMHYECKas CO3JaHMsl 3€JIEHOM XMMMH. YCTOHYMBOE PA3BUTHE U 3€JICHAS
MIPOMBIILJIEHHOCTb. XUMUSL.
Xumus B HHTEpEcax
YCTOMYUBOIO Pa3BUTUSL
WIH «3CJICHAs» XUMUsL
2. |«BeneHas» XUMUS B [IpuHUMOBL paccMOTpeHHsT XMUMHYECKON peakluu C TOUYKH| Y CTHBIM ONpoc,
neiictBuu. AToMHas 3penust 3eneHoil xumuu. E-pakrop. AtomHas 3ppekTHBHOCTS. BBIIIOJIHCHUE
3¢ HEKTHBHOCTS. TPYIIIOBBIX /WA
[Ipumeps! «3eTEHBIX» WHAWBUIYaTbHBIX
pemenyii mpu OueIEKa HKU3HEHHOTO LUKIIA MPOLyKTa U Npoliecca. HpI/IMepr —
e — «3€JIEHBIX» PEIIEHUH MPU MPOBEIEHUN XUMUUECKUX PEaKLni.
o Karanutiueckue «3eneHbie» MpoIecCHl.
XAUMHWYICCKHUX PEaKITHHA
3. Hcrnonb3oBanne BO30OHOBISIEMBIX HCTOYHUKOB CBHIPBSI JUIsg| Y CTHBIM OMPOC,
Oprannyeckue MONMYYCHHUST DHEPTUM W XUMHUYECKHX NpPOAyKToB. CHHTE3|  BEHIOIHEHHE
PacTBOPUTETH U UX XAMHUYECKUX TPOAYKTOB HA MPHUHIUIIAX <«3€JICHOW» XUMHH.| TPYNHOBBIX H/HIN
aIbTePHATHBHI XUMHYECKHE TIPOIECCHl C HCTOJB30BaHUEM  «3EJICHBIX»| MHIUBUIYaIbHBIX
pactBopuTenel. Peakius meraresuca. 3aJaHui
4. CeMeiicTBO TepmeHOB: TiepepaboTka B apoMaTHYECKHWe| Y CTHBIM OMpOC,
HOBBIC XHMUUCCKIE BemiectBa.  IIpOAYKTBI ~ KAaTadWUTHYECKWX  MPEBPAIICHUH|  BEHIIOJHEHHE
nurauHa. HoBble MaTepuaisl J1sl IPOTE3UPOBAHMUSL. TPYIIOBBIX /WK
CTPYKTYPBI B MaTepPHAaIbI
WH/IUBUYATBHBIX
3aJaHui
5. ITpumepst peanusanuu 3CJIEHBIX IIPOLIECCOB B| YcTHBIH ompoc,
(dapManeBTHYCCKOH W MOJUMEPHOM  MPOMBIIUICHHOCTH. BBITIOJTHEHUE
Merozpr peanusarmn «3eJIeHBII» TOJIMATUWIICH U MOJMMEpPhI N3 OMOMacChl. TPYNIOBBIX U/UIH
3CIICHBIX HPOLECCOB MeMOpaHHbIe  TEXHOJNOTHMH  OYHMCTKH,  pasleleHds  ¥| MHIUBUIYaIbHBIX
KOHIIGHTPHUPOBAHUS BEIIECCTB. 3a1aHIH
6. Bo3o6HoBIIsIEMbIe B HE BO30OHOBIISIEMbIC NCTOYHUKA YHEPTHH.| Y CTHBIM OTPOC,

TpaguuronHbIe U I'uznpo- u BeTpo3HEpreTuKa. BEITIOJTHEHHE
HETpaJULMOHHbIE TPYIIIOBBIX /WA
Bonoponnas JHEpreTHKa. TonnuBHbBIE 3JIEMEHTHI.
HMCTOYHUKU SHEPTUU WHIUBUAYATbHBIX
XUMIYeCKHEe HCTOYHUKH TOKA. N
3a/1aHui
[Ipy wW3y4yeHWW  OUCHUIUIMHBI MOTYT TPUMEHSTCS  DIIEKTPOHHOE  OOy4YeHHe,

JTMCTAaHIIMOHHBIE 00pa3oBaTeNbHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PT'OC BO.

2.3.2 3aHATHS CEMUHAPCKOI0 THIA (MpaKkTHYecKHe / ceMMHAPCKHe 3aHATHS/
JabopaTopHbIe padoThbl)
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHBI.

2.3.3 IIpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOeKTOB)
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJI1 CAMOCTOATEIbHOH padoThl
00yYarIIUXCsl MO JUCHUIINHE (MOTYJIIO)

HepequL y‘I€6HO-M€T0[lI/I‘I€CKOFO obecneueHus JUCIHUILINHBI I10

Ne Bun CPC BBITIOJTHEHHUIO CAMOCTOSTENILHOM paboThI
1 |lloaroroeka 1. JTapuonos, H. M. [IpomsiniuieHHast 9K0JI0THS [ DNEKTPOHHBIH pecypc]
HHAUBUAYAILHBIX Ul: yyeOHUK W TPaKTHKYM AJs akajeMudeckoro OakaiaBpuara / H. M.

Jlapuonos, A. C. PsaObimenkoB. - 2-e¢ u3j., nepepad. u jgon. - M. :




rpynnoseix  3amamuid  k|FOpaitr, 2015. 381 c¢. Pexum  pmocryma:  https://biblio-
paszenam 1-5 online.ru/book/E7492A42-9F3E-4872-AC6FA1B11F2C17DS5 2.
Martepuansl  pecypca http://www.greenchemistry.ru/ - Hayuno
00pa3oBaTeIbHbIN HEHTP «XUMUsI B HHTEpecax YCTOHUYMBOTO Pa3BUTHUS
- 3eneHas xumusi» 3. TOCT P MCO 14040-2010. HanuonanbHsbli
craagapt Poccuiickoit ®enepanuu. DKOJOTHISCKUH MEHEIKMCHT.
Onenka XU3HEHHOTO LuKia. [I[puHIUNEI U CTpyKTypa“ (YTB. U BBEJCH
B neiicreue IIpukazom Pocrexperynuposanus ot 25.03.2010 N 39-ct
[ToaroroBka KozamepoB, O.A. CoBpeMeHHbIE XUMHYCCKHE WCTOYHHKH TOKa
WHIUBUTY aJTbHBIX u|[DnekTpoHHEI pecypc] : yueb. mocodbue / O.A. Kozamepor, A.B.
IpynnoBbiXx  3amaHuii  k|BBemenckuii. Dnextpon. naH. Cankt-IletepOypr : Jlans 2017. 132 C.
pasneny 6 Pexxum nmoctymna: https://e.Jlanbook.com/booW90858. 3ar. ¢ skpana.

ITogroroBka K TEKyIIEMY
KOHTPOJTIO

1. Jlapnonog, H. M. [IpoMpITiuIeHHAST 2KOJIOTHSI [ DIEKTPOHHEIH pecypc]
: Y4eOHUK M MPaKTUKyM IS akajemudyeckoro OakamaBpuata / H. M.
Jlapuonos, A. C. PsaObimenkoB. - 2-e u3f., nepepad. u jgom. - M. :
FOpaiiT, 2015. - 381 c. - https://biblioonline.ru/booWE7492A42-9F3E-
4872-AC6F-AIBI1 1F2Cl 7D5

2. TompiMuyk, A. FO. Dkonoruss HaHOMATEepHAJIOB [DIEKTPOHHBIN
pecype] : yaebnoe nocodue / A. FO. I'ompimuyk, I'. I'. CaBenbeBa, A. I1.
3BIKOBA. M. Jlabopatopuss 3mammit, 2015. 275 «c.
https://e.lanbook.com/book/66234 3. Kozanepos, O.A. CoBpeMeHHBIE
XUMHYECKUE UCTOYHUKH TOKa [ DIIEKTPOHHBIN pecypce] : yued. mocobue
/ O.A. Kozamepo, A.B. Beeaenckuii. OnekTpoH. maH. CaHKT-
[etepOypr Jlanp  2017. 132 C. Pexum  pgoctyma:
https://e.lanbook.com/book/90858. 3aru. ¢ skpaHa.

4. Metoamueckne pEKOMEHIAIMM K OpTraHM3allid ayAHTOPHOU U
BHEAyAUTOPHOM (caMocCTOSITENTLHOMN) paboThI CTY/ICHTOB:
Meroauueckue ykazanus / coct. T.I1. Ctopoxkenko, T b. Ilounnox, A.B.
becnanos, HB. Jloza. — Kpacnomap: Ky6anckwuii roc. ya-t, 2018. 89 c.

HOL[FOTOBKa K 3a4€Ty

1. Jlapuonog, H. M. [IpombITiuieHHAST 2KOJIOTHSI [ DIEKTPOHHEIH pecypc]
: Y4eOHUK M MPaKTUKyM IS akajemudyeckoro OakamaBpuata / H. M.
Jlapuonos, A. C. PsaObimenkoB. - 2-e u3f., nepepad. u gom. - M. :
FOpaiiT, 2015. - 381 c. - https://biblioonline.ru/booWE7492A42-9F3E-
4872-AC6F-AIBI1 1F2Cl 7D5

YyeOHO-MeTOINYECKIE

Marepuaibl JJIs CaMOCTOSATEIBLHON pPabOThl O0YYalOmUXCs W3

YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBbs U BOCHPUATHS HH(DOPMALIIH:

JUist L ¢ HapyLIEeHUsAMU 3PEHUS:
— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,
— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,
— B I1e4aTHoOH (opme Ha

a3bIKke bpains.

Jlnig U1 ¢ HapyIISeHUSIMH CyXa:

— B meyaTHoi opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.
JUJist vI1 ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEeILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

oOydJaronuxcsi.

3. Oopa3oBartejibHbIE

(Mmomyuis)

TEXHOJOTdHd, NMPUMECHACMbBIC NMPH OCBOCHHMH JTHCHUIIJIMHBI




B Xxonme wu3yyeHus JHUCHMIUIMHBI —IPEAYCMOTPEHO
00pa30oBaTeNbHBIX ~ TEXHOJOTHWH: mpobiieMHOe oOyueHue,
UHAUBUAYAIIbHBIX 3a/laHUM, CAMOCTOSATEIbHAs paboTa CTYAECHTOB.

KoMIeTeHTHOCTHBIM MOAXOA B paMKax MpPENnojaBaHus IUCLUIUIMHBI pEalu3yercs B
UCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHI M AaKTHUBHBIX METOJOB (pa3dopa KOHKPETHBIX
CUTYallMii) B COYETAaHUU C BHEAYIUTOPHON pabOTOM.

WudopmaniioHHble  TEXHOJIOTUH, TMpPUMEHSEMbIE
UCTONIb30BaHUE  HMH(OPMAIIMOHHBIX  PECYpPCOB,
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

AnantuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTHH, IPUMEHSIEMBIC TIPU U3YYSCHUH TUCIUTUTMHBI
— I JIMI C OrPAHMYEHHBIMHM BO3MOXKHOCTSIMM 3JI0POBbSI MPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

HCITIOJIB30BaHHUC
IOATOTOBKA

(W (S18% {01110
IPYNIOBBIX U

Ipd  U3YYEHUH  AUCLUIUIMHBI:
JOCTYIHBIX B HMH(OPMAIMOHHO-

7. OueHo4HBIC CpeACTBA
MPOMEKYTOYHOM aTTeCTAlMHU

JJIA TEKYyIIero KOHTPOJIsA ycneBaeMoCTH H

OneHouyHble CpeACTBa IMpelHa3HAYeHbl A KOHTPOJS M OLIEHKH 00pa3oBaTelbHbIX
JOCTI>KEHUI 00ydJaroMXcsi, OCBOMBIIMX MPOrpaMMy yueOHOM TUCHUIUIMHBI «3eIeHast XUMUS».
OneHoYHBIE CPEACTBA BKIIIOYAET KOHTPOJIBHBIE MATEpUAibl IJIs MPOBEACHUS TEKYLIero
KOHTPOJIsE B (opMe YCTHOIO OINpoca, JOKIaJa-MPEe3eHTAlMUd IO MPOOJEMHBIM BOIIPOCAM,
Pa3HOYPOBHEBBIX 3a/laHUM, CUTYallMOHHBIX 3a/lad U NMPOMEKYTOYHOH aTTecTauuu B (opme

BOITPOCOB K 3a4CTYy.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYlIeil U MPOMEKYTOYHOM aTTecTAlMU

KOZ[ 1 HAMMCHOBAHUC

HaumenoBanue OLICHOYHOTI'O CpEACTBA

OKCIICPUMCHTAJIbHBIC

Ne PesynbraTel 00y4yeHus
HHIMKAaTOpa . IIpomexyTounas
n/n (B cooTBeTCcTBUU C II. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUU C 11. 1.4) aTTecTalus
HNIIK-2.2. O6pabaTsiBaeT Bomnpocs! mist yctHOTO Bompoc Ha 3auere
U aHaJIU3UpyeT oIpoca, rpynnoBoe 3aJaHue 1-3
SKCHEPUMEHTANbHBIE
1 JIaHHbIE, NIOJIYYEHHBIE C ITIK-2 (3HaTh)
HCIIOJIb30BaHUEM
COBpPEMEHHOM
XUMHUYECKON anmapaTypbl
HIIK-2.2. O6pabatbiBaeT Bompocs! amnst ycTHOTO Bompoc Ha 3a4eTe
1 aHAIN3HPYET oTIpoca, HHANBUAYaIbHOE 6-8
9KCIIEPUMEHTAIIbHbIC 3aJaHue
2 JIaHHBIE, IIOJlyYEHHBIE C I1K-2 (3Hatb, yMETB)
UCIIOJIb30BaHUEM
COBPEMEHHO
XMMHUUECKOH anmapaTypsl
HNIIK-2.2. O6pabatsiBaeT Bomnpocs! aist yctHOTO Bompoc Ha 3auere
U aHaJIU3UpyeT ompoca, 19-10
SKCHEPUMEHTANbHBIE UHAUBUAYaJIBHOE/TPYNIIOBOE
3 JlaHHBIE, TIOyYEHHBIC C [IK-2 (3HaTh, yMETH) | 3a/aHUE
UCIIONIb30BaHUEM
COBpPEMEHHOM
XUMHUYECKOHU anmapaTtypbl
HIIK-2.2. O6pabaTbiBaeT Bompocs! st ycTHOTO Bompoc Ha 3adeTe
1 aHAIN3HPYET ompoca, 11-14
9KCIIEPUMEHTAIIbHbIC WHIUBHIYyaJIbHOE/TPYTIIIOBOE
4 JIaHHbIE, TIOJIYYEHHBIE C [IK-2 (ymeTn) 3aJlaHue
UCIIOJIb30BaHUEM
COBPEMEHHOI
XMMHUUECKOH anmapaTypsl
HNIIK-2.2. O6pabaTsiBaeT Bonpocs! mist yctHOTO Bompoc Ha 3auere
5 U aHAJIU3UPYET IIK-2 (3Hatb, yMETH) | Oompoca, 15-18




JIaHHBIE, TIOJyUYEHHBIE C WHAUBUAYATbHOE/TPYIIIOBOE
WCIOJIb30BaHUEM 3a/1aHue
COBPEMEHHOI
XUMHUYECKOHU anmapaTypsl

UIIK-2.2. OopabaTeiBacT Bomnpocs! ans yctHoro onpoca | Bompoc Ha 3auere
U aHaJIU3UpyeT 19-29
IKCIICPUMCHTAIBHBIC
6 JlaHHBIE, TIOJTyYEHHBIE C [IK-2 (3HaTh, yMETH)
HCIIOJIb30BaHUEM
COBpPEMEHHOM
XUMHUYECKON anmapaTypbl

TunoBbie KOHTPOJIbHbIE 3aJaHUSI MM HHbIE MaTepUAJIbl, He00OX0AMMBbIe VIl OLleHKH
3HAHWH, YMEHHIi, HABLIKOB H (MJIM) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YOIIMX 3TANbI
¢GopMupoBaHusi KOMIIeETEeHUMIA B Mpollecce 0CBOEHHUS 00pPa30BaTeIbHON POrPaMMbl
Ilpumepnulit nepeuens 6onpocos u 3a0anuii
Bomnpocsl 111 ycTHOr0 KOHTPOJIsi 3HAHMI Mo pa3aeny Ne 1 «BBenenue.
CoBpeMeHHas1 XUHMHY€ECKAasl MPOMBILJIEHHOCTh. XMMHUSI B MHTEpPecax YCTOMYMBOIO
Pa3BUTHS UJIH «3eJIeHas» XUMUD»

1. ChopmynupyiiTe NBEHAANATh NPUHIUIOB <«3€JICHOW» XWMHH, KOTOPBIMHU CIIEIYET
PYKOBOJICTBOBATHCS HCCIIEOBATENSIM, PAOOTAIOIINM B JaHHOW 0OJIaCTH.

2. Ha xakue 1Ba HampaBlIEHHUS MOXKHO pa3leiUTh MpoOJeMbl, HaXOAsIIUEecs B
KOMITETEHIINH «3€JIeHON» XUMHUH? OXapakTepu3ynuTe ux.

3. IlepeuncnnTe OCHOBHBIE BENIECTBA, 3arps3HSIONIME BO3AyX B ropojax Poccuu u
YKKUTE UX UCTOUHHUKH.

4. ITo xkakuM MpU3HAKaM MOKHO KJIacCU(ULIMPOBATH MPOMBIIIJICHHbIE TEXHOJIOTUN?

5. JlaiiTe KpaTKyl0 XapaKTEepUCTHKY ChIpbeBOi 6a3bl PO.

6. [TosicHUTE TEPMUH «YCTOWYMBOE Pa3BUTHE».

7. JlaliTe HECKOJIBKO OIPENEICHUN TEPMUHY «3€JICHAst XUMHUSI».

Bonpoch! 1J1s1 yCTHOT0 KOHTPOJIsI 3HAHUH 110 pasaeny Ne 2
«3ejieHasi» XumMus B AecTBUM. ATOMHAs 3P dekTuBHOCTD. [IpumMepsI «3e1éHBIX»
pelleHnii NPpU NPOBeJeHNH XUMHYECKUX PeaKIuii»

1. Kakue KoJIM4eCTBEHHbBIE OLIECHKH MPUMEHSIIOTCS B 3€JIEHON XUMUM !

2. IlpuBeaure npumeps mporeccoB co 100 % aromHO# 3¢ (HhEeKTUBHOCTHIO.

3. HazoBute detbipe (a3bl METOI0IOTHH OIEHKH ku3HeHHOoTo 1ukiaa (OXK][) npoaykra.
Kaxkoif HOpMATHBHBIA JOKYMEHT OMHUCHIBAET OOIIYIO CTPYKTYpPY, IPHUHIUIBI U TPeOOBaHUS K
npoBeneHnto uccienopanuii OXKI{?

4. IlosicHUTE TEPMHUHBI «KaTATUTUYECKUH ITPOLIECC» U «CTEXUOMETPUUECKHM ITPOLIECC».

5. Yro Takoe karanus?

6. ITloyemy KaTalIUTUYECKHE MPOIECCHl MOTYT CUUTAThCS 0OOJee «3EICHBIMHU» I10
CPaBHEHHUIO CO CTEXMOMETPUUYECKUMU ?

Bomnpocsl 1J151 yCTHOr0 KOHTPOJIsI 3HAaHU# 1Mo pa3aeay Ne 3
«Oprannyeckne pacTBOPUTEH U UX AJIbTEPHATHBbI»

1. Kakne ocHOBHBIE MPEeUMYIIIIECTBA TPUMEHEHNSI OMOMACChI BBl 3HAaeTE?

2. IlpuBeauTe mpuMepbl BO3MOXKHOTO CBHIPbSI Il OMOTOIUIMBA.

3. IlpuBenute TpW CTpaTeruu TMOJIYYECHHS XUMHUYECKHUX MPOAYKTOB W3 BTOPUYHOH
OMOMAaCCHI.

4. JlaiiTe ompenesieHUe MOHATHIO CBEPXKPUTHYECCKUN (IIFOU U OMHUIINTE OCOOECHHOCTH
3TOr'O COCTOSHUS.

5. KakoBbl OCHOBHBIE JIOCTOMHCTBA M HEIOCTAaTKHW HCIOJIb30BAaHUS B KauecTBe
pacTBOPUTEISI CBEPXKPUTHUECKUX KUIKOCTEN?



6. Uto 03HauaeT TePMHUH HOHHAS KUJIKOCTh?

7. KakoBBI OCHOBHBIC JOCTOMHCTBA M HCAOCTATKH MCIIOJIH30BAaHHS B KadycCTBE
pacTBOPUTEISI MOHHBIX KHIAKOCTEN?

8. [IpuBeuTe MprMepbl BO3MOKHOTO MPOMBIIILIEHHOTO TPUMEHEHUS MOHHBIX KUAKOCTEH
B KQUECTBE PACTBOPUTEIIEH.

9. Uto Takoe MEXaHOXUMHUS?

10. Peakius metaTe3nca u €€ 3Ha4eHHUE ISl Pa3BUTHS OPraHUYECKOTO CUHTE3a.

Bomnpocskl 1J11 yCTHOr0 KOHTPOJIsI 3HAHM# 1m0 pa3aeay Ne 4
«HoBble XuMHYecKHe CTPYKTYPbI M MATEPUAJIBI»
1. Kakue npoMbIIUIEHHO 3HAYUMBbIE TPOIYKTHI MOKHO MOJIYy4aTh U3 TEPIECHOB?
2. Kakue npoMBIIIIEHHO 3HAYMMBbIE TPOYKTBI MOKHO MOJIy4aTh U3 JIUTHUHA?
3. Kakue TpeboBaHus IPEIBABISIOTCS K MaTepragaM JJIsi MPOTE3UpOBaHUs?
4. TlpuBenuTte npuMepbl COBPEMEHHBIX MaTEPUATIOB JJIsl POTE3UPOBAHUS.
Bonpocek! 111 yCTHOr0 KOHTPOJIsl 3HAHUM 1m0 pa3aeny Ne 5
«MeToabl peanu3anuy 3eJ1eHbIX MPOLECCOB»
1. Kakue memOpanHbie MmeTo 161 Bbl 3HaeTe?
2. Yro Takoe aneKkTpoauanus’?
3. Kakne memMOpaHbl HCTIONB3YIOTCS IS TPOBEACHUS JICKTpoauann3a’?
4. Yem MeMOpaHHBIN 3JIEKTPOJIN3 OTIMYACTCS OT JIEKTPOAHaIN3a?
5. Kakne memMOpaHbl HCTIONB3YIOTCS IS TPOBEACHUS MEMOPaHHOTO JIeKTpou3a’?
6. Kak koHTponupyeTcst mpoLece 3MeKTpoananu3a?
7. Kakue mapaMeTpbl UCTIOIB3YIOTCS ISl OLICHKH () (PEKTUBHOCTH IJIEKTpOoauaIn3a?
8. Kakuie KOMIIOHEHTBI paCTBOPOB MOYKHO Pa3JelATh ¢ HIOMOLIbIO 3JIEKTpouaIn3a?
9. Jlns pasnmeneHus KaKUX OPTaHHO-MHUHEPAIbHBIX CMECEH MOXKET OBITh HCIOJIb30BaH
JIeKTpoaAnanun3?

Bonpochl 1J1s1 yCTHOT0 KOHTPOJIsI 3HAHUH 110 pasaeny Ne 6
«TpaguuHOHHBIC H HETPAAUMIMOHHbIC HCTOYHUKH HEPTHUU»
1. Kakue OCHOBHBIE IKOJIIOTUYECKHE MPOOJIEMBbI HCIOIH30BaHUS HEPTEHPOAYKTOB B KauecTBE
tornBa Bel 3Haere?
2. I'maposuepreruka. [ 'uaposneKTpoCTaHIMK, IPUIUBHBIE 3JIEKTPOCTAHIUH.
MI IrenepaTtopsl.
3. Berposunepreruka. BeTpoanekrpocTaHuu.
4. ConreuHas sHeprus. TUIBI COTHEUHBIX OaTapeil.
5. Ucnonws3oBanue TemioBoi sHepruu CosHIa.
6. 'eorepmanbHas SHepreTrka. TeroBbie CTaHIUH.
7. DHeprus BpalleHus 3eMIN U €€ MATHUTHOTO TOJISL.
8. Bogopoanas sHepreTuka.
9. OOBsICHUTE IPUHIIUI PAOOTHI TOIITUBHBIX JIEMEHTOB.
10. Ilepeuncnure TUNBI MPUMEHSEMBIX B TOIUIMBHBIX 3J€MEHTaX MeMOpaH M HUX OCHOBHBIE
CBOMCTBa MEMOpaH.
11. Ilepeuncnure OCHOBHBIE MPOOJIEMBbl MOJYyYEHHUS U XpaHEHHs BOJAOpOJA AJi TOIUIMBHBIX
AJIEMEHTOB.
12. Kakue cnocoObl HaKOIUJIEHUS] SHEPTHU JJISl albTEPHATUBHBIX MCTOYHUKOB MEPHOTUUYECKOTO
nercrBus Bel 3naere?
13. Yto Takoe XMMUYECKNE NCTOYHUKHN TOKa?
14. O06bsicHUTE IPUHLIUT PaOOTHI TaIbBAHUYECKOTO 3JIEMEHTA.
15. BruoTomIMBO pacTUTETHLHOTO U KUBOTHOTO MpoucxoxaeHus. Parc. Cmech E8S.

I'pynnoBoe 3axanue mo paszaeny Ne 2



«Besienasi» xuMus B JeiicTBMU. ATOMHas 3(pPeKTUBHOCTb. [IprMepbI «3e1€HbIX» peleHn i
MPHU NPOBeIeHUN XUMUYECKHX peaKkuuii»

[TpokoMMeHTHpYIiTE 1aHHBIE, IPUBEICHHBIC B TA0IUIIE

E-akTop 1 MacmTabbl XHMHYECKHX TIPOU3BOJCTB!

OTpaciib MPOMBITTUICHHOCTH IIpousBoacTro, ToHH/T | E-daktop (oTHOMICHHE
KOJIN4YECCTBa MOOOYHBIX
NPOAYKTOB K  KOJMYECTBY
HYXHBIX POJYKTOB)

Hedtenepepabotka 106-108 MeHee 1

OCHOBHBIE XUMHUYECKUE MPOAYKTHI 104-106 1-5

[TpoIyKTHl TOHKOTO CHHTE3a 102-104 5-50

dapManeBTHUYECKUE NTPENnapaThl 10-103 25-100 u 6onee

Ha ocHoBaHuMM [aHHBIX, MPUBEIEHHBIX B TaOiulle, MOATBEPAUTE WU ONPOBEPTHUTE
YTBEPKJICHHE, UTO T€ OTPACTU MIPOMBILIIEHHOCTH, KOTOPBIE CUUTAIOT TPA3HBIMHU, HA CAMOM JIEJIe
OTHOCHUTEIIbHO uncThie. HOBBIE OTpaciy, ¢ BEICOKOW HOPMO MPUOBUIH, U B KOTOPBIX MPUMEHSIOT
0oJiee CI0KHBIE XUMUYECKHE MTPOIIECCHI, SIBISIOTCS OTHOCUTEIBHO O0Jiee TPS3HBIMHU.

JlaHHOe 3a/laHle MOXKET BBIMOJHATHCA B TOM YHCIE KaK MHAMBUIYaJbHOE (B KaueCTBE
CaMOCTOSITENIbHOM pabOThI ¢ MOCIEAYIOUM KOHTPOJIEM B TEUEHUHU ayJUTOPHOTO 3aHSATHSI.

IlpuMep MHAMBUAYAJIBHOTO 3a/IaHUA MO pa3aeay Ne 2
«Benenas» xumus B 1eiicTBui. AToMHast 3PpGeKTUBHOCTD. [IpuMepbl «3eJEHbIX» peleHuii
NPH NPOBEJICHUH XUMHUYECKHX pPeaKuuii»

JUJ1sl IpUBEAEHHOTO TEXHOJOTHUYECKOro Mpoliecca 3al0JHUTE Ta0IHILY:
IIpouecc HcxonHble peareHThl Otxoxp!

U paccunraiite E-dakTop nanHoro mporecca.

IIpumep 3apanusi mo pasaeay Ne 3
«Oprannyeckne pacTBOPUTEIH U UX AJIbTEPHATHBLID»
BrinonnuTe cpaBHEHHE TPaIUIIMOHHOTO X HOBOTO CIIOCOOOB CHUHTE3a HOYIPOQeHa ¢ TOUKU
3pEHUS 3€JI€HON XUMUU.

3agaHue MOXKET BBINOJHATCA B MaJIbIX I'PYNNax CTYACHTOB WIM MHIUBUAYAJIbHO Kak
caMoCTOsiTeNIbHAasE paboTa € MOCIEAYIOINIMM KOHTPOJIEM BO BpeMsi KOHTAKTHOM paboThl ¢
IPENoIaBaTeNIeM.

Tect mo pasaeny Ne 6 «TpagunuoHHble U HETPATUIIHOHHBIE HCTOYHUKHU IHEPTHH»

Bomnpoc 1
Kak Ha3bIBaeTcst SHEprus W3 MCTOYHHUKOB, KOTOPHIC MO YEJIOBEUECKUM MAacCIITa0aM SBISIOTCS
HeuncuepraemMpiMu?

BapuaHnTsl 0TBETOB

] OOBIKHOBEHHAS

1 HeBo3zoOHOBIsIEMAast

| BozobHoBnsIeMast

! w3 wmarepuanos caiita

http://vle3.chem.msu.ru/my

«CepBep  AMCTaHIMOHHOTO OOy4YeHWss XUMHUYeckoro Qakymerera MIVY»



[l HeoObIKHOBEHHAS
Bomnpoc 2

Kaxkas u3 mepeunciaeHHbIX CTpaH - JUAep B chepe COMHEUHON IHEPTETUKH !
Bapuantsl oTBETOB

o CIIA

U I'epmanus

" Poccus

] ®panuus

Bomnpoc 3
K anpTepHaTHBHBIM MM KaK UX €l MHOTIAa Ha3bIBalOT BO30OHOBIISIEMBIM UCTOYHUKAM SHEPTHH
OTHOCST

BapuanTsl oTBETOB

L] BcKoIMmaeMble BUJIBI TOIIIMBA

U BETpOBYIO DHEPIUIO

[] COJIHEYHYIO JHEPTUIO

U reoTepMalIbHYIO DHEPTUIO

L] SBHEPIUH IPUIMBOB U BOJIH

Bormpoc 4

Ceituac Takyr 3HepreTuky >(pdekTuBHO HCHONB3YIOT ciuenytomme crpanbl: CIIA, Wramms,
Ucnannusi, Mekcuka, SAnonus, Hosas 3enanaus, Poccusi, @ununnunsl, Benrpus, CanbBagop
BapuanTel oTBETOB

U reoTepMaibHas JHEpreTUKa
[] coJIHEeUHas YHEpPreTUKa
U rugposHepreTuka
[] BETpOdHEpreTuKa
Bormpoc 5
Hamumumre B kakom Tomy B benroponckoit  oOmactu  Oblla  MOCTpOCHA — TepBast
COJIHEYHASADJIEKTPOCTAHIIMS
Bormpoc 6
Kak emié Ha3pIBalOT COJTHEUHYIO YHEPIETUKY?
Bomnpoc 7
B0300HOBIIsSIEMYIO SHEPTHIO MOTYYAIOT U3 MPUPOTHBIX PECYPCOB - TAKHUX KaK...
BapuanTer oTBETOB
[] TOX1b, IPUIABEL
] COJIHEUHBIN CBET, BETEP
"] mpupoHbIii ra3, Top¢ yroib, HEPTH
Bomnpoc 8
Ha3zoBuTe 0CHOBHOE MPEHMYILECTBO BO30OHOBISEMBIX HCTOYHUKOB YHEPTUH.
BapuanTel oTBETOB
U ucuepmaeMocThb
[] TPYZHOAOCTYITHOCTh
U HencuyepaeMocThb
[] sKoJIOTHY€eCKast YUCTOTa
Bormpoc 9

CoracHsl JI1 BBl C BBIDAKEHUEM - DHEPIUs, IPOU3BOIUMAS COJIHLIEM, HACTOJIBKO CHIIBHA, 4TO 1
Yac THEBHOT'O CBETA B KAPKH ICHb COAEPKUT OOJIbIIIE SHEPTHH, YEM BECh MHUp moTpedisier 3a 1
rox.

BapuaHnTsl 0TBETOB

[J na

U mer



3a4eTHO-IK3aMeHAIHOHHbIE MaTepPUAJIbI /ISl IPOMEKYTOUYHOI aTTecTaluu (3a4er)
Bonpocs! 1J1s1 MOATOTOBKH K 3a4eTy
1. CoBpemMeHHass XUMHUYECKask MPOMBIIIIIEHHOCTh U MPEAINOCHUIKHA CO3/IaHUSI 3€JIEHOM XUMHUH.
2. ChopmynupyiiTe NBEHAIIATh MPUHITUTIOB «3€JICHOW» XUMHUHU, KOTOPHIMU CIIEyeT
PYKOBOJCTBOBAThCS UCCIIEA0BATENSIM, paOOTAIOIIMM B JAaHHOW 00JIacTH.
3. Ilepeuncnure OCHOBHBIE BELIECTBA, 3arPA3HSIOIINE BO3yX B ropogax Poccun u ykaxure
UX UCTOYHUKH.
4. Knaccuukanusi IpOMBIIUIEHHBIX TEXHOJIOTHH.
5. JlaliTe KpaTKyro XapaKTepUCTUKY ChIpbeBOM 0a3nl PD.
6. IIpuHIUIIBI pacCCMOTPEHHSI XUMUUYECKON PEaKIIMU ¢ TOYKH 3peHus 3eneHoi xumun. E-dakrop.
ATtomHas 3pPEeKTUBHOCTD.
7. OueHka ®)U3HEHHOT0 LIMKJIa IPOAYKTa U IpoLecca.
8. CpaBHUTENbHAS XAPAKTEPUCTUKA KATATUTUIECKUX U CTEXHOMETPUUYECKUX IIPOLIECCOB.
9. buomaccsl Kak CbIpbe JUIsl pa3JIM4HbIX ITPOLIECCOB.
10. Ctpareruu nojiy4eHusl XHMHYECKUX MPOAYKTOB U3 BTOPHUYHON OMOMACCHI.
11. Cepxkpurnueckue QIIIOUIbI ¥ UX IPUMEHEHHE B KaYeCTBE PACTBOPHUTEICH.
12. MoHHBIE )KUAKOCTHA U UX UCTOJb30BAHUS B KAUECTBE PACTBOPUTEIICH.
13. Mexanoxumus.
14. Peakiusa meTaTe3unca u €€ 3HaUeHUeE JIJIs1 Pa3BUTHUSI OPTaHUYECKOTO CUHTE3A.
15. Knaccuduxanus MeMOpaHHBIX METO/I0B.
16. bBapomeMOpaHHBIEC TPOIIECCHI 1 MEMOpPaHBI.
17. DnexTpomeMOpaHHbIe METO/BI pa3eNeHHs 1 KOHIIEHTPUPOBAHUS paCTBOPOB
3JIEKTPOJIUTOB.
18. MemMOpaHHBI 31eKTPOIH3.
19. Dxonoruveckue mpoOIeMbl UCIIOIB30BAHMS HEPTETPOIYKTOB B KAU€CTBE TOILJINBA.
20. I'maposnepretuka. ['Mapo3neKTpocTaHIMK, IPUINBHBIE 31eKTpocTaHu. MI'/]
re€HEPaTOpPBI
21. Berposnepretuka. BerpoanexkrpocraHuum.
22. ConmHevHas 3Heprus. TUIIBI COTHEYHBIX OaTapei.
23. Ucnonb3oBanue temnoBoil 3Heprun ConHua. 24. ['eorepmanpHas 3HepreTuka. TeruioBble
CTaHIUH.
25. DHeprus BpalieHus: 3eMJI1 U €€ MarHUTHOTO TOJIA.
26. BogopoaHas sHEpreTHKa.
27. TonnuBHBIE 371eMeHTHI. [IpoGiieMbl oTyyeHHs U XpaHEHUs! BOJOPOa /Uil TOTUTMBHBIX
3JIEMEHTOB.
28. XMHUYECKHE UCTOYHUKH TOKA.
29. BuOTOMIMBO PACTUTEIHHOTO U KUBOTHOTO MPOUCXOKICHUS.

Kpurepun oueHuBaHus pe3yJIbTaTOB 00y4eHM sl

«3aUTEHO»: CTYJICHT BJIAJICCT TCOPCTHUYCCKUMHU 3HAHUSIMH IO JAHHOMY pa3jeiy, 3HaeT
MPHUHIIAIBL «3€TIEHOM XUMHUU» U TOHMMAaeT HEOOXOIUMOCTh UX COOJNIOJCHUS, AEMOHCTPHUPYET
YMEHHE TIPOBOJIUTH OIIEHKY BO3MOYKHBIX PUCKOB IPH HEMTPABUIIBHOM OOPAIICHHH C XUMHYCCKHMH
MPOJYKTaMHU, BEIIECTBAMH M MaTepHallaMU ¥ BIIaJIe€T HAaBBIKAMU B OOJACTH MPOU3BOJCTBA U
noTpeOJieHHe XMUMHYECKUX TPOAYKTOB C MHUHHUMAIBHBIM JKOJIOTHYECKHM YIIEpOOM Ha BCEX
CTaIUSIX MPOU3BOJICTBA: OT MOTPEOJICHHUS SHEPTUH U 10 YTUIU3ALUU 0TX0A0B. OTBETHI IIEIOCTHBIC
U TIOJIHBIC, CTYJICHT YBEPEHHO BJIAJICCT MAaTePUAIOM M JOIMYCKAeT TOJIbKO HE3HAYHMTEILHBIC
OIIINOKH B OTBETE.

«HE 3aYTCHO». MaTepHayl HE YCBOCH WM yYCBOEH YaCTHYHO, CTYACHT 3aTPYAHICTCS B
OMKMCAHUU TPHUHIIUIIOB «3€JIEHON XUMHUU», HE MOHUMAET HEOOXOIMMOCTh MX COOIOJNCHMS, HE
MOJKET TIPHUBECTH KOHKPETHBIC MPUMEPHI IMPOIECCOB, COOTBETCTBYIONIUX ASTHM IPHUHIIUIIAM,



3aTpyAHACTCA B OLICHKC BO3MOXHBIX PHUCKOB ITPHU HEMIPABHUIIBHOM O6paHleHI/II/I C XUMHUYCCKUMH
MMpoAYKTaMHu, BCIICCTBAMU U MaTCpHUaIaMU.

OI.[CHO‘IHBIG cpeacrBa i MHBAJIMAOB W JIUMI[ C OrPaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX TICUX0(QU3NIECKHX OCOOCHHOCTEH.

—pu HCOGXO,Z[I/IMOCTI/I HWHBaJIMAAaM U JIMIIaM C OTpaHUYCHHBIMU BO3MOXKXHOCTAMU 3JO0POBbA
NIPEOCTABIISICTCS OTIOJIHUTEIILHOE BPEMS JIJIs IIOATOTOBKM OTBETA Ha 3K3aMCEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHsI MHBAJINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3U C UX NHAUBUAYAJIbHBIMU OCOGGHHOCTHMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U HWHBAJIKWIOB IHponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIJIIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JTUCHHIUIMHE (MOIYJIO) TPEIyCMATPUBACT TIPEIOCTABICHHE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSM HMX 370POBbS U BOCIPHUSATHS
nHpopmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIiist AT ¢ HApYIISHUSIMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JiAI ¢ HAPYUWICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIrllapara:

— B IIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepeyeHnb y4eOHOI1 TuTEpPaTypPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. Y4eOnas ureparypa

1.JIapuonos, H. M. IIpombltiuieHHas 5KOJIOTHS [ DIEKTPOHHBINA pecypc] : ydeOHUK U
NpPaKTUKYM Ui akageMudeckoro 6akanaspuata / H. M. Jlapuonos, A. C. PsObieHkoB. - 2-¢
u3., nepepad. u pom. - M. : FOpaiir, 2015. - 381 c. - https://biblio-online.m/booWE7492A42-
9F3E-4872-AC6FMgBT 1F2C17D5

2.T'ompiMuyk, A. FO. Dkomorus HaHOMaTepuaaoB [ DNEKTPOHHBIN pecypc] : yaeOHoe
nocobue / A. YO. l'ogsimuyk, I'. I'. CaBenbeBa, A. I1. 3pikoBa. - M. : JlJaboparopus 3nanmii, 2015.
- 275 c. https://e.lanbook.com/boold66234

3. Kozanepos, O.A. CoBpeMEeHHbIE XUMUYECKUE UCTOYHUKU TOKA [ DJIEKTPOHHBIN pecypc]
: yue0. mocodue / O.A. Kozaneposn, A.B. Beeaenckuii. — DnektpoH. naH. — Cankrt-IletepOypr
: JJanb 2017. 132 ¢. — Pexum nocryna: https://e.lanbook.com/booW90858. 3ari. ¢ sxpana.

5.2. Ilepuoguyeckasi iureparypa
1. Basel manupix komnanuu «Mcet Bero» http://dlib.eastview.com
2. Dnexrponnas 6ubnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchl, B TOM 4HCJe COBpeMeHHbIe MpodeccuoHabHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
dnekmponuno-oudnuomeunsie cucmemsl (35C):
1. DBC «FOPAWT» https://urait.ru/
2. BBC «YHUBEPCUTETCKAS$ BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/




3. ObC «BOOK.ru» https://www.book.ru
4. 9bC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvnvie 6azvt Oannvlx
1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Kypnansr uznarensctsa Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexkrponnas 6ubmuoteka (HOb) http://www.elibrary.ru/

5. [ToTHOTEKCTOBBIE apXUBBI BEAYLIUX 3aMaHbIX HAYYHBIX KYpHAJIOB Ha
Poccuiickoii mnardopme Hayunsix xxypHanos HOMKOH http://archive.neicon.ru

6. HannonansHas snekTpoHHass OMOnMoTeka (IOCTym K DJIEKTPOHHOW OMOIHMOTeKe
nuccepranuii Poccuiickoit rocynapcrsennoi 6ubnuorexu (PI'B) https://rusneb.ru/

7. [Ipesunentckas 6ubmmorexa uM. b.H. Enpriuna https:// www.prlib.ru/

8. baza nanupix CSD KemMOpumKcKoro eHTpa KpucTauiorpapuuecKux JaHHBIX

(CCDC) https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlextropuym TB" http://www.lektorium.tv/
17.YuauBepcurerckas napopmarmonnas cucreMa POCCUS http://uisrussia.msu.ru

Hugpopmayuonnwie cnpasounsvie cucmemol
1. Koncynprant Ilntoc - cnpaBoyHasi mpaBoBasi cUCTEMa (AOCTYII 10 JIOKAIbHON CETH C
KOMIThIOTEPOB OUOIMOTEKH)

Pecypcuot c60000n020 0ocmyna
1. KwubGepJlennnka http://cyberleninka.ru/;
2. AmepukaHCKas NaTeHTHas 0asa MaHHBIX http://www.uspto.gov/patft/
3.  MuHUCTEpCTBO HAYKHU U BhICIIETO oOpa3oBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;
4.  ®enepanbublil mopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;
5. MHudopmarmonnas cucrtema "EnnHoe okHO g0cTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
6. Enunas xomrekmus mudpoBeIX 00pa3oBaTebHBIX pecypcoB http://school-
collection.edu.ru/ .
7.  IlpoekTt I'ocygapCTBEHHOTO HHCTUTYyTA pycckoro a3bika uMeHu A.C. [Tymkuna
"Obpa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;
8. CmpaBouHo-uH(popManuoHHbII mopTtan "Pycckwmii si3b1k" http://gramota.ru/;
9. Cnyx0a TeMaTHYECKUX TOJKOBBIX clIoBapei http://www.glossary.ru/;
10. CnoBapwu u SHIMKIONEUH http://dic.academic.ru/;
11. Oo0pa3oBarenbHblii moptan "Yueba" http://www.ucheba.com/;
12. XKypnan "Okonorus u )u3Hb" http://www.ecolife.ru
13. TocynapcTBeHHas nyOnuyuHas HaydyHo-TexHuueckas ondnauoreka (I'TIHTH)
http://www.gpntb.ru/
14. http://www.chemnet.ru Xumuueckast HHQOpPMaIIMOHHAS CETh
15. http://ipb.mos.ru/ttb/index.html MaTepHeT-)ypHan "TexHonoruu texnochepHoit
Oe3omacHOCTH"




16.

17.
18.
19.

20.

21.

22.

23.
24.

25.
26.
27.
28.
29.

http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - baza HopMaTUBHBIX JOKYMEHTOB I10
oXpaHe TpyJa.

http://gostexpert.ru - Equnas 0a3za roctos PO

http://www fips.ru - ®enepanbHbIif HHCTUTYT HATEHTHOW COOCTBEHHOCTH
http://www.viniti.msk.su/ - Bcepoccuiicknii ”HCTUTYT HAyYHOH M TEXHHYECKOW MHPOpMaITUH
(BUHUTHN)

http://www.icsti.su/portal/index.html - MexayHapOIHBIN [IEHTP HAYIHON U TEXHUYIECKOMN
uHpopmanuu (MLIHTHN)

http://www.vntic.org.ru/ - Bcepoccuiickuii HaydHO-TE€XHUUYECKHI HHGOPMAIIMOHHBIN TIEHTP
(BHTULI)

http://www.gpntb.ru/ - ['ocynapcTBeHHas MyOJIUYHAs HAyYHO-TEXHUYECKass OnOIroTeka
(T'TIHTB)

http://www.uspto.eov/web/menu/search.html - ba3a manueix natearon CIIIA
http://www.epo.org/searching/free/espacenet.html - baza nanubIx marentoB 6onee 70 cTpan
Mupa

http://www.i-r.ru/ - sxypHan "M3o00perarens u paunoHaiuzarop”

http://www.intelpress.ru/ - >xypHan "MHTemnekTyanbHas COOCTBEHHOCTD"
http://patents-and-licences.webzone.ru/index.html - ;xypnan «IlaTeHTsl n TULIIEH3UM»
http://www.patentinfo.ru/ - ;xypaan «IlaTeHTHBII TOBEPEHHBIN»
http://www.tehlit.ru/1lib_norma_doc/6/6965/index.htm MeToauueckne pekOMeH1alluu 10
o1leHKe 3(PPEKTUBHOCTH MHBECTUIIMOHHBIX MTPOEKTOB (BTOpast peAaxius) (opunuaibHoe
U3JJaHKe YTBEPXkKAeHO MUHUCTEPCTBOM S3KOHOMUKU PD, MunuctepcrBom ¢punancos PO,
IN'ocynapcTBeHHBIM KOMUTETOM P® 10 CTpOUTENBHOM, ApXUTEKTYPHOU U SKHITHIITHOM
nmosutuke oT 21.06.1999 r. Ne BK 477), M., Oxonomuka, 2000 r.

Coocmeennuvle r31eKkmponnble 0opazoeamesvnovle u unpopmayuonnwie pecypcolt Kyol'y
DnekTpoHHBIN kKaTajgor Hayunoi 6ubmmorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DneKkTpoHHas OubMoTeka TpynoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

Cpena MoIymbHOTO JMHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru

baza y4eOHBIX M1aHOB, y4eOHO-METOIMYECKIX KOMIUIEKCOB, MyOIuKaIuii 1 KoH(pepeHuit
http://infoneeds.kubsu.ru/

OnexTpoHHbIH apxuB 1okyMeHToB KyOI'Y http://docspace.kubsu.ru/

6. MeToan4yeckne yKazaHHs I 00y4ar0IHXCS 110 OCBOCHUIO TUCHUIINHBI (MOAYJISA)
Meroanuueckre yka3aHHMs K BBINOJIHEHUIO HHIMBUAYAJIbHBIX M TPYIIOBBIX 3aJaHUN

BrimonHeHue TPyNmoBBIX W WHIUBUAYAIBHBIX JOMAITHUX 3aJaHUNA SBISIETCS 00sS3aTeIbHOM
dbopMoOli caMOCTOATENLHON pabOThl CTYJEHTOB M MPEAINOJaraeT MoJAroTOBKY WHIWBHIYaTbHBIX
WIM TPYNIOBBIX (HAa YCMOTpPEHHE IpenojaBaTelis) 3aJaHuil M JOKIAA0B [0 pe3ysibTaraM HX
BBITIOJTHEHHS C 0053aTeIIbHON MYJIbTUMEIMIHON MTPE3CHTAINECH.

TpeboBanus k qokiamy:

HaJIM4Yue MYJIbTUMEIUHHON MPe3eHTaluH C UIUTIOCTPATUBHBIM MaTEPUAIIOM;
JOKJIAJ] IOJKEH OBITh BBIIMOJIHEH TPAMOTHO, C COOIOIEHUEM KYIbTYPhI N3II0KCHHUS,
0053aTeNbHO JTOJIKHBI UMETHCS CCHUIKHM Ha UCIOJIb3YEMYIO JINTEPATYPY.

Bpewms noknana 3-5 MUHYT.
ITpu npoBepke 3ajaHuii U TOKJIazia MPenoiaBaTesieM OLEHUBAIOTCS:

* 3HaHue (PaKTUYECKOro MaTepuayia, YCBOEHHE OOUIMX TMpeICTaBICHUM, MOHATHA 1O TeMe
pedepara, a Takke 1O U3y4aeMOI TUCHUILINHE;

* CrerneHb 0OOCHOBAaHHOCTH apTyYMEHTOB M O0OOIIEHUH, JIOTHUYHOCTh M TMOCIEAOBATEIHHOCTh
U3JIOKEHHS MaTepualia, KOPPEKTHOCTh apryMEHTAIlUH, XapaKTep U JOCTOBEPHOCTh MPUMEPOB,
CIOCOOHOCTH K 00001IeHNT0, IUPOTa KPYro3opa aBTopa.



* KynbTypa usnoxxeHus 1 opopMIICHHs MaTepuaa;

* YMeHHe 4E€TKO U JJOTHYHO J0JI0KUTh OCHOBHBIE PE3YJIbTaThl PA0OTHI;

 KauecTBO 1 HH(OPMATUBHOCTH MILTIOCTPAL[MIOHHOIO MaTepHasa;

* YMeHHUe rpaMOTHO, YETKO OTBEYaTh Ha BOIIPOCHI U BECTU apryMEHTUPOBAHHYIO JucKyccuro. [1o
pe3yJIbTaTaM 3aluThl BBICTABISETCS OLEHKA «3a4TCHO» NN «HE3aYTCHO».

B ocBoeHuM AMCHMIUIMHBI MHBAIUAMU U JULAMU C OIPAHUYECHHBIMU BO3MOXHOCTSIMU
310pOBbsl 0OJIBIIOE 3HAYEHUE HMMEET WHAMBMIyalbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTENILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanbHble KOHCYJNbTAllMM 10 IPEIMETY SIBJIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy I[pernojaBaTesieM U OO0y4aroIlMMCs MHBAIUAOM MM JIMLIOM C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUNInHe (MOAYJII0)

I[To BceM BumaM y4eOHOW JEATEIBPHOCTH B paMKaxX JUCHUIUIMHBI HCTOJIB3YIOTCS
ayJIUTOpun, KaOMHETHl U JIaOOPaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CIIEHUATN3UPOBAHHBIM H
71a60paTOPHBIM 000PYIOBAHUEM.

HaumeHoBaHMe crieluanbHBIX OCHAIICHHOCTH CIEIUATBHBIX [epeyeHb TUIIEH3UOHHOTO
MTOMEIICHU N MTOMEIICHU I MPOrPAaMMHOTO 00eCIeUCHHS

YueOHbIe ayAUTOpUU s | MeOenb: yueOHast meOeIb Microsoft Windows 8, 10
MIPOBEICHUS 3aHATHH JCKIIMOHHOTO | TeXHWYecKue cpeicTBa O0YUCHUS: Microsoft Office Professional Plus
THIA 9KpaH, MPOCKTOP, KOMIIBIOTEP
YueOHbIe ayAUTOpUU s | MeOenb: yueOHast meOeIb -
MIPOBEACHUS TPYIIIOBBIX u
WHAWBUIYANbHBIX KOHCYJBTAINH,
TEKYILETro KOHTPOJIS 178
MIPOMEKYTOUHOW aTTEeCTAUN

Js  caMocTOSATeNbHOW  paboThl  OOy4YaroOLIMXCS  HPEAYCMOTPEHBI  MOMELICHHMS,
YKOMIUIEKTOBAaHHBIE CIEIIMATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «/HTepHEeT» M 00ecrneyeHueM JOCTyIa B HJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BATENBHYIO CPEy YHHBEPCUTETA.

HaunmMmeHoBaHne nmoMemeHun ais OCHAIIEHHOCTH ITOMEIIECHUN IS Ilepeuenpb TUIIEH3MOHHOTO
CaMOCTOSITEILHOH pabOThI CaMOCTOSITEILHOHN pabOThI MIPOrPaMMHOTO 00eCTICUeHUS
00yJaroImuxcst 00yJaroImuxcst
[Tomemienne mis camocTosTenbHOU | Mebenb: yueOHas mebenn Microsoft Windows &, 10
paboTel oOyJaromumxcs (untanbHbld | KoMmriekt — cnenmanmsupoBanHoi | Microsoft Office Professional Plus
3an HayuHoli OMOIHOTEKN) MeOemH: KOMIBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMIIBIOTEePHAS
TEXHHKa C TOAKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOM ceTH

«lHTEpHET» W JOCTYIIOM B
UEKTPOHHYIO  HH(OPMALMOHHO-
00pazoBaTeILHYIO cpeny
00pa3oBaTeNbHOIl  OpraHU3aluny,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, 0oOeCIeUnBarOIIEe
JOCTYH K  CETH  HHTEpHET
(mpoBoaHOE COEIIHEHUE u
0ecrpoBOJTHOE  COCIUHEHHE 10
texHonoruu Wi-Fi)

[Momemenne it camocTosATeNbHOM | Mebenb: yueOHas Meberb Microsoft Windows 8§, 10
pabotsl o0yuaronuxcst (ayx.140c) Kommnext cneunmanusupoBanHoit | Microsoft Office Professional Plus
MeOeJIi: KOMITBIOTEPHbIE CTOJIBI




O6opynoBaHue: KOMIIBIOTEePHAS
TeXHHKAa C MOJKIIOYEHHEM K
nHpopMannoHHO-

KOMMYHUKAIIMOHHOM CETH
«HTEpHET» W OCTYyIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pazoBaTeIbHYIO cpeny
00pa3oBaTeIbHON  OpTraHU3AINH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, oOeCIeUnBarOIIEe
JIOCTYTI K CeTH WHTEPHET
(mpoBoIHOE COEIMHEHHE 71
0CCIIPOBOJTHOE  COCIUHCHUE IO
texHosnoruu Wi-Fi)




