MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKOMN ®EJIEPALIUN
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«Ypanbckuil penepanbHblii yHuBepcuteT uMeHu nepsoro Ilpesunenta Poccun b.H. Enprinnay

HNHCTUTYT eCTEeCTBEHHBIX HAYK U MATEMATHKHU
XUMHUKO-TEXHOJIOTHYECKUIT HHCTUTYT

YTBEPXIAIO
[IpopexTop no Hayke
B.B. Kpyxaes
« _ » 2017 1.
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HanpaBiieHue noaroToBKu Ko nanpasJieHusi 1 ypOBHSA
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PaGouas nmporpamma IMCHUIUIMHBI COCTABJICHA aBTOPAMMU:

Ne i/

PUO

Yuenasn
CTeneHb,
yueHoe 3BaHHe

JomxHoCcTh

CtpykTypHOe
nojapasjejieHue

IMoanucey

Annvuna Mpuna
EBrenneBHa

I.X.H., C.H.C

poeccop

Kadempa
(hU3UIeCKOM 1
HEOpPraHUYeCKOU
xumun MEHuUM

bysanosa Enena
CraHnciaBoBHa

K.X.H., JOICHT

JOLICHT

Kadenpa
AHAITUTHYECKOU
XVUMHH U XUMUHU

OKpY’Karolen
cpeasl MEHUM

Bapakcun Muxaun
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xumuu XTHU
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3aB. Kadenpon

Kadempa
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SIkoBiieBUY
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3aB. Kadenpon
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OpraHu4ecKoi
XUMHU U
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BIX COE€IMHEHUN
MEHuM

Yepenanos Brnagumup
AJexcaHIpoBHY

I.X.H., Ipod.

3aB. Kadenpon

Kadenpa
(hmznueckoit n
HEOPraHUYECKOU
xumun UEHuM

[ITabynauna Onbra
BnanumupoBHa

JOLCHT

Kadempa
OpPTraHUYECKON U
OMOMOIIEKYIISIPHON
xumuu XTHU

PexomennoBano MeroanyeckuMm coBeTom Ypd@Y

IpoToKOoJI Ne oT

[Ipencenarens Metoanueckoro Cosera YpdY

CorjacoBaHo:
Havansauk OITHIIK

E.B. Boctpenosa




1. OBIIAA XAPAKTEPUCTUKA JUCIHHUIIVINHBI

AKTYAJIBHBIE 3AJIAUM XUMWUHU U XUMHUYECKOM TEXHOJIOTUH

1.1. AHHOTAIMS COePKAHUS TUCIHIIMHBI

CneuuanbHas JUCHUIUIMHA «AKTyaJbHbIC 3aJlaud XHUMHA M XUMHUYECKOH TEXHOJOTHH)
CIOCOOCTBYET OCBOCHHIO acCHUpaHTaMH OOIIMX TEHJACHIMH, OCHOBHBIX 3aKOHOMEPHOCTEH,
HAINPABJIEHUN B PA3BUTUU COBPEMEHHOW XUMUH U XUMUYECKOU TEXHOJIOTUH, KOHLIENIUNA YCTOUYUBOTO
Pa3BUTHSA U <BEIICHON» XUMHH, YOPEKTUBHBIX METOIOJIOTHYECKUX MPUEMOB COBPEMEHHON XUMHH U
XHUMHYECKOU TEXHOJIOTHHU

1.2. SI3bIk peaau3anuu JUCHUIJIMHBI — PYCCKUI

1.3. [lnanupyemble pe3yJbTaThl 00yUeHUsI 10 JUCHUIJIMHE

JucuumninHa « AKTyaldbHbIE 3aJ]a4M XUMHUHU U XUMUYECKOM TEXHOJIOTUNY OTHOCHUTCS K pazzaeny b.1
BapuaTHBHOM YacTu (qucuuruinHa 1mo Beioopy) OXOII HanpapiieHus: acnupaHTyphl M HallpaBjeHa Ha
MOATOTOBKY K claue KaHAUAATCKOTO0 MUHUMYMa.

B pesynbrare ocBoeHHs MAaHHOW WCHUMIUIMHBI aCHUPAHT JOJDKEH OBJIANETh CIEAYIOIUMU
KOMIIETCHITUSIMH:
o0menpogeccuoHAJIbHbIE KOMIIETEHIUM:

® CITIOCOOHOCTh CaMOCTOSITENIbHO OCYIIECTBIISTh HAyYHO-HCCIEAOBATEIbCKYIO JEATEILHOCTh B
COOTBETCTBYIOIIEH TPO(EeCCHOHaTbHOM 00JaCTH C HCIOJb30BAaHHEM COBPEMEHHBIX METOJIOB
UCCIIe0BaHMs U MH(POPMAIIMOHHO-KOMMYHHKAIMOHHBIX TexHosoruii (OITK-1);
® FOTOBHOCTH OPraHU30BaTh PadOTy HCCIEIOBATEIHCKOTO KOJUIEKTHBA B OOJACTH XUMHH U

cMmexHbIx Hayk (OITK-2).

npogeccHOHAIbHbIE KOMIETEHINHU:
no HanpasJjeHHocTH 04.06.01/01.02 Heopranuyeckasi Xumusi
HAy4YHO-MCCIIEI0BATENbCKAs JI€ATEIbHOCTh B 00JIACTH XMMUHU U CMEKHBIX HAYK:

® CIOCOOHOCTh K CAaMOCTOSITEIbHOMY IIPOBEICHHIO HAYYHO-HUCCIIEAOBATENIBCKON paboThl U
NOJyYEHHUIO HAy4YHBIX PE3yJbTaTOB, YIOBIETBOPSIOIIMX YCTAHOBJICHHBIM TpPEeOOBaHUSAM K
COJIEP/KAHUIO JIUCCEPTALMi Ha COMCKAaHME YYEHOM CTENEHM KaHAWJaTa HayK 10 HaIlpaBJIEHHOCTH
(mayunoii cnenmansHoctn) 02.00.01 Heopranuyeckas xumus (ITK-1);

® TOTOBHOCTH NPEJCTABIIATh HAYUHBIE PE3YJIbTAThl IO TEME JUCCEPTALMOHHONW pabOThl B BUJE
ny6n1/11<aum71 B PCUCH3UPYCMBIX HAYYHBIX M3AAHUAX, MJOKJIAA0B Ha HAYYHBIX KOH(l)epeHHI/IﬂX,
pELeH3UpOBaTh M PEJaKTUPOBAaTh Hay4yHbIE CTaTbM HAyK [0 HalpaBiICHHOCTH (HAy4HOH

criertmanbrocTh) 02.00.01 Heoprannveckas xumus (ITK-2).
no HanpasjaeHHOcTH 04.06.01/14.02 AnaanTn4yeckas XuMus
Hay4YHO-UCCJIEIOBATENbCKAsT JIEITEIbHOCTh B 00JIACTH XUMHUHU U CMEXHBIX HAYK:

® CrMOCOOHOCTh K CaMOCTOSITEIHbHOMY TPOBEACHHIO HAyYHO-HCCIENIOBATEIbCKOM pPabOThI H
MOJTYYEHUI0 HAy4YHBIX PpPE3yJbTAaTOB, VAOBIECTBOPSIONMIMX YCTAHOBJICHHBIM TpeOOBaHUAM K
COJICPKAHUIO JTHCCEepPTAllMii Ha COWCKAaHWE YYCHOW CTENEHW KaHAWJaTa HayK MO HAmpaBICHHOCTH

(mayunoii cnienuanbrocTr) 02.00.02 Ananutndeckas xumus (ITK-1);



® TOTOBHOCTH IMPECTABJIATh HAYYHBIC PE3YJbTATHI M0 TEME TUCCEPTAIIMOHHONW pabOThI B BUJIE
nyoNMMKalMid B PELEH3UPYEMbIX HAYYHBIX HW3AAaHUSX, TOKJIAJ0B HAa HAYYHBIX KOH(EPEHIHUSIX,
PELICH3UPOBATh M PEIAKTHPOBATh HAYYHBIC CTATHU IO HAMPABICHHOCTH (HAYYHOW CHENUATBLHOCTH)
02.00.02 Ananutnueckas xumus (ITK-2).

no HanpasJjeHHocTH 04.06.01/02.02 Oprannveckass XuMHUs
Hay4YHO-MCCIIEI0BATENNbCKAsl JIEATENIbHOCTh B 00JIACTH XMMUU M CMEXHBIX HaYK:

® CIIOCOOHOCTh K CaMOCTOSITENIPHOMY IPOBEICHHIO HAYyYHO-HCCIIEAOBATEIBCKON paboOThl U
MOJIYUEHUIO HAyYHBIX pE3yJbTAaTOB, YAOBIETBOPAIOIIUX YCTAHOBJIEHHBIM TpPEOOBAHUAM K
COJIEP’)KaHUIO JTUCCEpTallMii HA COMCKaHHE YYEHOW CTENEeHHM KaHIHJaTa HayK MO0 HaIlpaBJICHHOCTH
(mayunoii cnenuanbroctr) 02.00.03 Opranuueckas xumus (ITK-1);

® TOTOBHOCTH MPEJCTABIIATH HAYYHBIE PE3YJIbTATHI [0 TEME JUCCEPTAIMOHHON paboThl B BUE
nyOnuKauili B PEICH3UPYEMBIX HAYYHBIX W3IAHUSX, JOKIAJ0B Ha HAyYHBIX KOH(EPCHIIUSX,
pelEeH3UpPOBaTh U PEAAKTUPOBATh HAYYHBIE CTAThU IO HAIMPABICHHOCTH (HAYYHOH CIEIHUATIbHOCTH)
02.00.03 Opranunueckast xumus (ITK-2).

Ilo nanpasJsiennoctu 04.06.01/05.02 ®usuveckass XuMus

HAay4YHO-UCCJICOOBATCIIbCKAA JACATCIBbHOCTDL B 00J1aCTH XMMHU U CMEKHBIX HayK:

® ClIOCOOHOCTh K CaMOCTOSITEJIbBHOMY MPOBEACHUIO HAy4YHO-UCCIIEIOBATEIBCKOW pabOThl |
MOJIYYCHUIO HAYYHBIX PE3YJIbTATOB, YAOBICTBOPSIOIMIUX YCTAHOBJICHHBIM TpPEOOBAHUAM K
COJZICPKAHUIO JMICCEPTAllMil Ha COMCKAHWE YYCHOH CTENeHW KaHIuAaTa HayK MO HalpaBJICHHOCTU
(nayunoii cniernanbHocTh) 02.00.04 Ousnueckas xumust (ITK-1);

® TOTOBHOCTD IPEJICTABIIATh HAYIHBIC PE3yIbTaThl IO TEME AUCCEPTAIIMOHHOW pabOThI B BHJIC
myOIMKauidi B PEICH3UPYEMBIX HAYYHBIX W3JIAHHUSX, JOKIAJ0B Ha HAYYHBIX KOH(EPCHIUSX,
pEleH3UPOoBaTh U PEAAKTUPOBATh HAYYHBIE CTAThU IO HAMPABIEHHOCTU (HAYYHOW CIENHUaIbHOCTH)
02.00.04 ®dusnyeckas xumus (TTK-2).

1.4. O0BLeM TUCHHUIITTHHEI
O0BeM JUCHHIIINHBI Pacnipenenenne
o0bemMa TUCHUITHHBI
Ne - .
Bunbl yueoHoii padoThl B T.4. KOHTAKTHASI 10 cemMecTpam (4ac.)
Bcero yacos aGora (uac.) 5
n/u P )
1. |AyanTopHble 3aHATHSA 4 4 4
2. |[lekuuun 4 4 4
3. |[IpakTuyeckue 3aHATHS 0 0 0
4. |JlaGopatopHble pabOTHI 0 0 0
5. |CamocTosiTeibHAs patoTa ACIUPAHTOB,
BKJIIOYAS BCE BH/IbI TEKYIIEH 104 0,6 104
aTTecTalMu
6. |[IpomeskyTO4YHAs aTTeCTALMS 3ayer 0,25 3auem
7. |O0mwmii 00beM Mo y4eOHOMY IJIaH
- y Y ILIREY, 108 4,85 108
qJac.
8. |O6muii 00beM Mo yueGHOMY ILIAHY, 3.€. 3 3




2. COAEPXKAHUE JUCIHUIIJIMHBI

Kon

pasjaeia,
TEeMBI

Pa3nen, tema
JTACHUILINHBI*

Conep:xkanue

P1

Sagaun u  oOIme
TCHJICHIIUU Pa3BUTHUS
XUMHUYECKOH
TEXHOIOTHHI

XuMHUYECKasi TEXHOJOTHS KaK €CTECTBEHHAs TMpPHUKJIaIHas
HayKka O CIoco0ax M TpoleccaX NpPOW3BOJCTBA BEIISCTB U
MatepuaioB. OOBEKTHI OcHOBHbIE

W3yYCHMUS. 3a1a4u

XUMHYECKON TEXHOJIOTHH.
MPOAYKIIHH.

XHUMHUYCCKOI'0

Ilytu noBblIEHHE KadecTBa

BBIITYCKaeMOM IloBbIIEHHE  3KOJIOTMYECKOU

Oe3onacHocTU npousBoacTBa. IloBblleHue

pecypcoaddextuBHOCTH XMMHUKO-TEXHOJIOTHYECKIX
npoueccoB. MHTeIeKTyann3anusi XUMHYECKUX TPOU3BOJICTB.
VhpaBieHue XHMMUKO-TEXHOJIOTMYECKMMHU IpoleccaMu ¢
UCIIOJIb30BAHUEM CHCTEM TEXHOJIOTHYECKOTO MOJICITUPOBAHUSL.
Qg depeHIraIbHast

XAMHUYECKOU TEXHOIOTHH.

WNHrerpasibHas u poJIb  XMUMHMHM U

P2

obime
TCHIACHIINN pa3BI/ITI/I$I

amaun U

XUMHUHU

KoHuenuuu coBpeMEHHOM XUMUH W €€ MPAKTHUYECKOE

XuMuss  Kak  (QyHIAMEHTallbHas  Hayka.
PasBuBaronuecss COBpEMEHHbBIEC HAINPABIICHUS: KOMIIbBIOTEpHAs
XUMUS, KOMIIBIOTEPHOE MOJEIINPOBaHUE MOJIEKYJI

(MONEKYyNSPHBIA MU3aliH) U XUMUYECKUX DPEaKIMii; CIHMHOBAS

IIPUMEHEHHUE.

XUMHU; CHUHTC3 W HCCICAOBAHHUC HAHOCTPYKTYP, Pa3BUTUC U

IMPUMCHCHUC HaHOTeXHOHOFHﬁ; CHHTEC3 IMMOJIMMEPHBIX

MOJTYIIPOBOTHUKOB; ¢bymiepeHoB
pa3BUTHE JJIEKTPOHUKH Ha MOJIEKYISPHOM YPOBHE; CO3/IaHHE

CUHTE3 U HAHOTPYOOK;

«MOJIEKYJISIPHBIX MaIIUH».

P3

Konuenuus
YCTOMYUBOIO
pa3BuUTHs U «3eyeHas
XUMUSD)

OcCHOBHBIE NOJIOKEHUS KOHIIETILINS YCTOMYNBOIO Pa3BUTHUS U
OPUHIUINBL  «3eleHoi» xumuu. Kpurepun >¢pdexkTHBHOCTH
CBIDbSI M DHEPrOpPECYpCcOB B
«3eneHas» xumus B Poccum.

HCIIOIb30BaHUS XHUMHKO-
TEXHOJIOTUYECKUX IPOLECCAX.
Porm u 3amaun Ha ¢oHE MNPOU3BOJACTBA W TOTPEOICHUS
XUMHYECKHX BellecTB. B3aumonencTsue «3eneHoi» XUMHH H
DKOJIOTHYECKHE

TCXHOJIOTHYCCKUX  IMPOIECCOB.

O6mue nonxoael K oOLeHKe 3((PEeKTUBHOCTU MPOBEICHUS

aCTICKTHI.
nporeccoB.  AHamu3  TEXHOJOTMH  TPOU3BOJCTBA  C
UCMOJIb30BAaHUEM TPHHLUIOB «3eJIeHOM XUMHU». ATOMHas
HKOHOMHYHOCTb U 3((PEKTUBHOCTb.

P4

DKoJiornyeckast XuMHUs

CoBpeMEHHasi JKOJIOTMYECKass XUMHSA - JIOMUHUPYIOIIHAN

XUMHUYECKHH acIekKT B OMMpECACIICHUKM KAYCCTBEHHOIO U

KOJIMYCCTBECHHOI'O  COCTaBa aAHTPOIIOTCHHBIX 3arp5[3HeHI/1ﬁ

o6uocdepsl B pe3ysbTaTe JesSTEIbHOCTH YeIOBeKa.




HoBrle  xuMmuueckue

HoBas TexHonorus nepepaOOTKH MOMYJISPHOrO IJIACTHKA.

Ps TEXHOJIOTHH u | [IpousBoacTBo, wHcHoONb30BaHME U TepepadoTKa HOHHBIX

UCTOYHUKHU SHEPTUH xKuakocred.  buorexHomorms M MHKpOOHMOIOTHYECKas
IIPOMBIIIJICHHOCTh. bruou3ensHoe TOMIMBO.

P6 OnacHble XUMUYECKHE MeTtoo0rnyeckue acreKkTbl aHajlu3a aBapUilHOIO pPHCKa.

00BEKTHI
TEXHOT€HHBIN PUCK

u

[lpupoga M XapakTepuUCTHKa OIACHOCTEH B TexHochepe.
besonacHocte M puck. M3mepeHue, BBIUHCIEHUE U
IIPEACTABJIICHUE OLEHOK pHUCKAa. MeToasl MOCTPOEHUs IOJIeH
PHUCKOB M pacyeTa MpsMBIX M KOCBEHHBIX IIOCIEICTBUHI
HEraTUBHOIO  BO3ACHUCTBHA HCTOYHUKOB  ONACHOCTH  Ha
pasiauuHble rpynnsl pucka. OnucaHue OCHOBHBIX aITOPUTMOB.
VYpasiieHne Ka4eCTBOM OKPYXKaroIIeH Cpesibl, IPOMBIIUICHHOM
U 9KOJIOTHUYECKOI 6€30I1aCHOCTBIO.

3. PACITIPEJEJIEHUE YYEBHOI'O BPEMEHH

3.1. Pacnpene/ieHne ayAUTOPHOM HATPY3KH U MEPONPUATHNA CAMOCTOATEIbHOMN
padoTHI MO pa3aeaM IUCHUIINH




O0beM TUCITUIUIMHEI (3a4.e]1.): 3

Paszngen aucuunaInHbI

AyIuTOpHbBIE
3aHsTus (Jac.)
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= IlonroToBka k ayguTOpHEIM | BEIMONHEHNE CaMOCTOSATEIBHBIX BHEAYAUTOPHBIX
-~ = aTTeCTaIllui UK TI0 | KYTOYH
< = 3aHATHAM (4ac.) pabot (xonmd.) M
g = (kommy.) JIACIIHIT oit
s E’ 5 2 & JMHE arrecra
e g E g g = (4ac.) | umu mo
= = | 8 39 =
= 2 < g 9 § MOy
= o = = d Y O 10
= = = § S -]
g HaumenoBanwue pasaena, TEMbI P 2 z 43 = (4ac.)
[=% ] d = N *
g o & | = | g9 ¢ & M o | oY .
2| g 59 3 8 5 | Ef 935
g ° = g 8 2 2 = g 51 8 g 4
o e = = = = Q = *| \9 g ® g *
7 3 > g9 ¢ =| E| @ * g 9« 8] 8 4 2 % <
2 b = = E| 8| = s | 4 89 2| 98 d% & g
/M °© S —_ < ) n g g S g 9 9 § = S|
ot = n 2] =) 5 oy Lg g < IS :OI: E g o oy = s
51 g g ® al o e g gl 9 g L‘% =18 85 39 28| 8 ST
2 g 5 E | & 8| E 5 Sl o g S| 94 5 8§ F|E| | 5
= ~ =1 oo = = ~ = d H ® & I -+ =~ < o) ]
= P = = o) 5} P ) k> g © H o 94 9 = - = =1 =
3] Jast 5] s a, o = = d d g Q9 g & 8 9 o e = o g
) = 15 = - > 9 g § 8 d 9 9 § =2 15 5 5 =
- 3 g [ I ¢ g 7 49 & = Sl g g 9 S 3 5 o)
= < 5 = 4 & 9 9% 5§ 94 o 5
=2 o . M = g [=2] & =
3 el g E El9d 4285|4485 = | = o
[~ iz o) S = g g 5 & 0 5 8 8 = 2 = o
5 < = 5 g =
S5 8 H 8 51 9 5 g P gl =
o s o )
= 4d < 2 =
= o C S g B | 2| ¢
= = ) I3 =
[} = &
sl 2|2 ¢
P1 3anaun ¥ o0IIMe TEHICHIIUH PA3BUTHUS 20 1 1 19 19 19 ) C'b% ’E E
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3anaun ¥ o0IIMe TEHICHIIUH PA3BUTHUS < 2
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P3 e
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P4 DKOJIOrHYecKas XUMHUS 16 15 15 15 g
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P5
UCTOYHHUKHU 3Hepr1/m 16 16 16 16
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P6 M
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Bcero (uac), 6e3 yuera
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Bcero mo aucnuniinHe (4ac.): 108 104 B 1.u. npomexxyrounas arrecraimst | 4 | 0 0[]0




4. OPTAHM3AIIASA MPAKTUYECKHX 3AHSTHI, CAMOCTOSITEJILHOM PABOTBI
MO JUCHMILIMHE

4.1. JIabopaTopHbie padoThI
He npenycmoTpeno
4.2. TlpakTUYecKue 3aHIATUS
He npenycmoTpeno
43.1 IlpuMepHasi TeMAaTHKA CAMOCTOSITEIbHOH PadoThI
4.3.2 TlpumepHbIii nepevyeHb TeM JOMAIIHUX PadoT
He npenycmorpeno
4.3.3 IlpumepHblii nepedyeHb TeM pedepaToB (3cce, TBOPUYECKHX padoT)
He npenycmorpeno
4.3.3 IlpumepHasi TeMATHKA HHAUBHIAYAJbHBIX HJIH IPYNIIOBBIX IPOCKTOB
He npenycmorpeno
4.3.4 TIlpumepHasi TeMATHKA KOHTPOJbHBIX padoT
He npenycmorpeno
4.3.5. [IpuMepHasi TeMATHKA KOJJIOKBUYMOB

He npenycmorpeno
5. COOTHOWEHMUE PA3JIEJIOB, TEM JUCHUIIJIMHBI 1 TIPUMEHSEMbIX
TEXHOJIOI' M1 OBYYEHUSA

JAucTaHuuOHHBIE
AKTHBHBIE MeTOABI 00y4eHUs! o0pa3oBaTesbHbIe TEXHOJIOTHH U
3JIEKTPOHHOE 00y4yeHHe
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P1-P6 *

6. @®OHA OHLNEHOYHBIX CPEACTB JJis1 IPOBEJIEHMSI TEKYIIEX H
MNPOMEXYTOYHOU ATTECTALUHA 11O JUCHUIIVIMHE (Ilpuiaoxenue 1)



7.  YYEBHO-METOAWUYECKOE W WH®OPMAIMOHHOE OBECIHEYEHHUE
TACIATLITAHBI

7.1.PexoMenyeMast JUTEPaTypa

7.1.1. OcHOBHAasl JUTEpPATypa

1. Oobpa3suos I1. Mup, co3nannslii xumukamu. Ot punocodcekoro kamus o rpadena. M.: Konubpu,
A3Oyka-Attukyc, 2011.-320 c.

2. B.B. Jlynun, E.C. JlokteBa, E.B. 'ony6nna. IHHOBanmoHHbIE 00pa3oBaTebHBIE TPOTrPAMMBI B
obnactu xumuu. HayuHo-oOpa3oBaTenbHBIA IIEHTp. «XUMHUS B HUHTEpecax YCTOWYUBOTO
pa3BuTHs — 3eneHas xumusa» - M.: U3g-so MI'Y, 2007. — 117 c.

3. MuKposJIeMEHTBI B OKpYXKaromie cpene. buoreoxumusi, OMOTEXHOJIOTHS W OMOpEeMeTHAaIIHS.
ITon penakuueit M.H.B. IIpacana, K.C. CapxBana, P.Haiiny. — M.: ®usmatiur, 2009. — 816 c.

4. B.B. Eropos. Oxonoruueckas xumus. — M.: JIanp, 2009. — 192 c.

5. KycroB JI.M., benenkas W.II. — "Green Chemistry" — HoBoe MbluieHue — Poccuiickuii
XuMHueckuii xypHai, 2004, 48, N 6, 3-12.

7.1.2. lonoJHUTeIbHAS JIUTEPATypa

1. ITentun 1O. A., Bunkos J1. B. ®uznueckue MeToapl uccienoBanus B xumuu. M.: Mup, 2009.-688.H.
A.

2. ConosweB, M. E. Komnsrotepnas xumust / M. E. ConoBse, M. M. ConoBbeB. — M.: Conomon-IIpecc,
2005. - 536 ¢

3. bepesun JI. b. Makpouuknuueckuii 3¢pdektT u cTpykTypHas xumus noppupunoB. M.: Kpacanng,
2010.-424 c.

4. TrokaskuHa, FO. . baykoB. buooprannyeckas xumus. — M: [Ipoda, 2010 r. 542 c.

5. Omna [Ix., 'ennept A., Ilpakam C. Metanon u 3Hepretuka oyayuero. Korga 3akonuarcs HepTh u
ra3. bunom. JlabopaTtopus 3Hanui, 2009. 416 c.

6. Y. H. P. Pao, . 'onanakpumnan HoBbie HanpaBieHus B XuMuu TBepaoro tena. CTpykTypa,
CHUHTE3, CBOWMCTBA, PEAKIMOHHAs CIOCOOHOCTh M Jau3aiiH MarepuanoB HoBocuOupck : Hayka,
Cubupckoe otaenenue, 1990 .

7. 1O. /1. TperbsaxoB Tepaodaznsie peakuun Mocksa : Xumus, 1978.

7.2. Metoanueckue pa3padoTku
He npenycmorpeno
7.3.1IporpammHoe obecneyeHue

1. Microsoft Office
2. Adobe Reader
3. Iaker mporpamm i Hay4yHbIX uccnenoBannii MATCAD.

7.4. ba3pl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIC ¥ TOMCKOBbIE CHCTEMBI

[Tnatdopma Springer Link

[Tnardopma Nature

ba3za mannbix Springer Materials

baza nannbix Springer Protocols

Baza nannasix zbMath

baza manusix Nano

baza nannpix KeMOpumkckoro neHTpa cTpykTypHbix qanHsix CSD Enterprise

NogakrowhE
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7.5.27eKTpoHHBIe 00pa30BaTeIbHbIC PeCypChl

Bce acnupaHThl UMEIOT MOJIHBIN JOCTYN K MEPEUYUCICHHBIM pecypcaM, B T.4U. yepe3 aBTOPU30BaHHBIN
JOCTYII U3 CETU UHTEPHET:

1. MexayHapoaHBI HHIEKC HAYYHOTO IUTHPOBaHUs Scopus komranuu Elsevier B.V.

2. MexayHapoaHblii MHAEKC HayyHoro mutupoBanuss Web of Science kommanum Clarivate
Analytics

3. Kypnanst uznareiapcrea Wiley

4. Onexrponnas 6oubnmoreka IEEEXPLORE Institute of Electrical and Electronics Engineers
(IEEE)

5. Kypnanbr American Physical Society (AMepukanckoro Gpu3ndeckoro oomecTna)

6. XKypnanst Royal Society of Chemistry (KoponeBckoro XuMuueckoro o0IiecTsa)

7. MathSciNET - pedeparuBhas 6a3a ganHbix American Mathematical Society (AMepHKaHCKOTO

MaTEeMaTHYECKOTO O0IIeCcTBA)

8. ITarenTHas 60a3a komnannu QUESTEL

0. Kypnan Science Online

10.  Kypnan Nature

11.  XKypuansl uzgarenscrea Oxford University Press
12. Kypnanst uznarensctsa SAGE Publication

13.  XKypnansl AMEpHUKaHCKOTO HHCTUTYTa (PU3UKHU

14.  XXypuanst Unctutyta dusuku (BenukoObpuranus)

15.  Kypnanel Ontudeckoro oouecTsa AMEpUKH

16. Marepuaiisl MeXTyHapOIHOTO 00mIecTBa oNTUKU U (hoToHUKH (OSA)

17.  XXypuane uznarenscrBa Cambridge University Press

18. Hayunsle xxypHansl no xumuu Thieme Chemistry Package komnanun Georg Thieme Verlag KG
19.  basa manneix Annual Reviews Science Collection

20. baza npannbix CASC- Komnekuusi KOMIBIOTEPHBIX U MPUKIAAHbIX Hayk komnanuu EBSCO
Publishing

21. baza nanupix INSPEC na mnatdopme komnanuu EBSCO Publishing

22.  baza ganneix Association for Computing Machinery (ACM)

23. baza muccepranmit ProQuest Dissertations & Theses Global Xypuanbhbie 6a3bl JaHHBIX
MUpOBOit HayuHO nH(popmaruu Freedom Collection komnanuu Elsevier

24.  VudopMalMOHHO-aHAIUTHYECKAs CHUCTEMa YIpaBJIEHUS HAy4YHbIMM HCClIeJoBaHUsMHU Pure
komnanuu Elsevier B. V.

25.  Haykomerpuueckas 0a3za ganHbIx Scival komnanuu Elsevier B. V.

26.  AmnamuTtnueckas u nHpopmannonnas 6a3a nanabix REAXYS komnannu Elsevier,

27.  Hayunsie 6a3b1 manuabix kommanuun EBSCO Publishing: Business Source Complete u Academic
Search Complete, UndopmarmonHo-nionckosast cucrema EBSCO Discovery Service, IEEE All- Society
Periodicals Package,

28. ba3e! qanueix kommauuu East View,

29. DnekTpoHHas 6ubnnoreka auccepranuii PI'b;

30.  Hudopmannonno-anamutudeckas cucrema FIRA PRO xommannn OOO«IlepBoe HezaBucumoe
PelituaroBoe ATEHTCTBOY,

31. ONEeKTpOHHAas CHUCTeMa HOPMAaTHUBHO-TEXHUYECKOM JokyMeHTanuu "Texskcnept”" KoMIaHUH
KOJEKC,

32. ba3sl gannbix «uterpym [podu» komnanun «MHTErpYyM Mennay,

33.  Haykomerpuueckue 6a3pl mansbix Incites u Journal Citation Report xommanum Clarivate
Analytics,

34, Nudopmannonno-ananutuueckass cucrema SCIENCE INDEX komnanmm «HayuHas
AJIEKTPOHHAS OMOINOTEKA.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUWE JUCHHUIIJIMHBI
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VYpanbckuii penepanbHbIii YHUBEPCUTET UMEET CIEIUaIbHbIC TOMEIIESHUS JJIsl IPOBEICHUS 3aHATHI
JEKUMOHHOIO TUIIA, 3aHATUH CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U MHAMBUAYAIbHBIX KOHCYJbTALUH,
TEKYILIETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTALMH, a TAK)KE TOMEILEHUS JJI1 CAMOCTOSITENIbHOM
paboThI ¥ MOMEIICHUS TSl XpaHEHHSI U TPOPHIAKTHYECKOT0 00CITy>KUBaHUS 000PYAOBAHHUS.
CrenpanbHble TOMEICHUST YKOMIUIEKTOBAHBI CTIEHUAIN3UPOBAHHON MEOEIbI0 U TEXHHUECKUMHU
CpeacTBaMH O0y4YEeHUS, CIY>KAIMMHU JUIS IIPeICTaBIeHUS HHPOpMAIK OOJIbLION ayIUTOPHUH.

VYpansckuii hpenepanbHblii yHUBEPCUTET HMEET MaTepUaTIbHO-TEXHHUECKOE 00eCTIieueHuE,
He0o0X0IMMOE IS pealli3alliy MPOrpaMMBbl aCIIUPAHTYPbI, OOecTIeueHUs! AUCIUILIINH (MOaYyIIeH),
HAy4YHO-HCCIIeI0BATENIbCKON PabOTHI U MPAKTUK, B COOTBETCTBUU C TPEOOBAHUSMHU K MaTepPHAIIbHO-
TEXHUYECKOMY U y4eOHO-METOUYECKOMY 00ECIIeUeHNIO HAIIPABICHHOCTH MTPOTPAMMBI.
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IIpuaoxenne 1

K pado4eil nporpaMmme IMCUUNIMHBI
«AKTyaJIbHbI€E 321244 XUMHHU U XHMHYECKOI TEeXHOJIOTUI)

8. ®OHJI OEHOYHBIX CPEJCTB JJISI TPOBEJEHUSA TEKYIIEN 1

8.1.

MEPOIIPUSITUMN

JTUCLUILINHE

IMPOMEXYTOYHOM ATTECTAIIMH 11O TUCIUILIVHE

KPUTEPUM OLEHUBAHMS PE3YJIBTATOB KOHTPOJbHO-OLHEHOYHBIX
TEKYIIEM W IHPOMEXYTOYHOU ATTECTALIMU 11O

OObexTUBHAS OIICHKA YPOBHS COOTBETCTBHS PE3yIbTATOB 00yueHHs TPEOOBAHUSAM K OCBOCHHIO
OII oGecnieunBaeTcs cucTeMoi pa3pabOTaHHBIX KpUTEpHEB (TMOKa3aTeseil) OLleHKU OCBOCHUS 3HAHUH,
c(OPMHPOBAHHOCTU YMEHHH U OIBITA BHIOJHEHUS TPOPECCHOHATBHBIX 3ajay.

BBIIIOJIHATH IIPEANMCAHHBIE
JEUCTBHUS 110 UHCTPYKIIUH,
QITOPUTMY B W3BECTHOMN
CUTYAaIlH, CAMOCTOSITENBHO
BBIITOJIHSIET IEUCTBUS IO
PELIEHUIO TUITOBBIX 3a4a4,
TpeOyIoLX BeIOOpa U3
YHCJIa U3BECTHBIX METOJIOB,
B IIpEJICKa3yeMO
U3MEHSIOIIENUCS CUTYyalun

CaMOCTOSITEIILHO
BBITIOJIHATH AEUCTBUS
(mpuemsl, onepanum) 1o
PELICHNIO HECTaHAAPTHBIX
3a/1a4, TpeOyOIuX
BBIOOpA HA OCHOBE
KOMOMHAIIMM M3BECTHBIX
METOJI0B, B
HEIPEJICKa3yeMo
U3MEHSIOIIENCS CUTYaluu

KomnoneHTBI IIpu3Haku ypoBHSI OCBOEHHUSI KOMIIOHEHTOB KOMIIeTEeHIU I
KOMIIeTeHIN i _ _ _
NOPOroBbIi NOBBIIIEHHBIH BBICOKM I
3HaHus AcnupaHT JEMOHCTPUPYET | ACOUPAHT AcTHpaHT MOXET
3HAHHE-3HaKOMCTBO, JEMOHCTPUPYET CaMOCTOSITENIbHO
3HAHHE-KOIUIO: y3HAET AQHAJIMTUYECKUE 3HAHUS: U3BJIEKATh HOBBIEC 3HAHUS
OOBEKTBHI, ABJICHUS U YBEPEHHO BOCIPOU3BOIUT | U3 OKPYKAIOLIET0 MUPA,
MOHATUS, HAXOAUT B HUX Y TIOHUMAET MOJTY4YEHHbIE | TBOPUYECKH UX
pas3nuuus, IposBIIET 3HaHUS, OTHOCHUT UX K TOH | MCIIOJIb30BaTh IS
3HaHUE UCTOYHHUKOB WA UHOU HPUHATHS pEeILIEHUH B
MoJiydyeHus: uHpopMaluuy, KJIacCU(UKALMOHHON HOBBIX M HECTAaHAAPTHBIX
MOJKET OCYIIECTBIATh rpymIe, CaMOCTOSITENIbHO | CUTYalusiX.
CaMOCTOSITEIILHO CUCTEMATU3HUPYET UX,
PENpOAYKTUBHBIE IEHCTBUS | YCTaHABIMBAET
HaJ| 3HaHUSAMHU IyTEM B3alMOCBS3H MEKIY
CaMOCTOSITEIILHOTO HUMH, IPOAYKTUBHO
BOCIIPOU3BENICHUS U IIPUMEHSIET B 3HAKOMBIX
PUMEHEHHs HHPOPMALUU. | CUTYaIUsX.
Ymenus AcnupaHT yMeeT KOPPEKTHO | ACIIMPaHT yMeeT AcnupaHt ymeer

CaMOCTOSITEJIBHO
BBITIOJIHSTH JICUCTBUS,
CBSI3aHHBIE C pEIICHUEM
HCCJIEIOBATEIBCKUX
3aJ1a4, IEMOHCTPUPYET
TBOpUYECKOE
UCII0JIb30BaHUE YMEHUMN
(TexHoIOTHUI)
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JInyHOCTHBIE
KayecTBa

AcnypaHT UMEET HU3KYIO
MOTHBAIIHIO y4eOHOM
JEeSTEIILHOCTH, MIPOSIBIISICT
0e3pazyHoe,
0€30TBETCTBEHHOE
OTHOIIIEHHUE K yueOe,

AcnupaHT umeet
BBIPOKECHHYIO MOTHBAIUIO
y4eOHOU e TebHOCTH,
JI€MOHCTPHPYET
MO3UTUBHOE OTHOILICHHE K
00y4eHHIO U OyayIIen

AcnupaHT uMeeT
Pa3sBUTYIO0 MOTHBAIIUIO
yueOHOMI U TPpyA0BOIl
JIESITEIIBHOCTH,
HpPOSIBIISET
HACTONYMBOCTb U

MOPYYEHHOMY JeTy TPYAOBOM JEATEIbHOCTH, | YBIEYEHHOCTD,
MIPOSBIIIET AKTUBHOCTb. Tpynoitooue,
CaMOCTOSITEJIbHOCTb,

TBOPYECKUHN MOIAXO.

8.2. OLIEHOYHBIE CPEJICTBA JIJISI TPOBEJIEHUA TEKYIIEN W IIPOMEXYTOUYHOM
ATTECTALIUA

8.2.1. IlpuMepHbIe 3aJaHus JJs1 IPOBeIeHUsI MUHU-KOHTPOJIBHBIX B PAMKAX Y4eOHBIX 3aHATHH
He npenycmorpeno
8.2.2. IlpuMepHbIe KOHTPOJILHBIE 32/1a4H B PAMKAaX y4eOHbIX 3aHATHI

He npenycmotpeno

8.2.3. IIpuMepHbIe KOHTPOJIbHbIE KeHChI

He npexycmotpeno

8.2.4. llepeyeHb NpUMMEPHBIX BOMPOCOB /s 3a4eTa
IIpoBepsiembie komnerennun OIIK-1, OIIK-2, ITIK-1, ITIK-2.

1. KoHuenun cCOBpeMEHHON XUMHH U €€ TPAKTUIECKOE PUMEHEHHE.
2. XuMmHuecKas TEXHOJIOTHs Kak MpUKJIaJHas Hayka o croco0ax M Ipoleccax MpOU3BOJCTBA
BEIIECTB ¥ MaTEPUAIIOB.
KomnbroTepHas XMMuUsl ¥ MOJIEKYJISIPHBIN TM3aifH KaK MepCleKTUBHBIEC HAIPaBJICHUS.
XUMUS 1 XUMAYECKast TEXHOJIOTHSI HAHOCTPYKTYP ¥ HaHOMaTepHAIIOB
OcHoBHbI€ HanpaBiaeHUs pa3BUTH xumuu B XXI.
Pa3BuTne 37eKTPOHUKH Ha MOJIEKYIISIPHOM YPOBHE, CO3/IaHUE «MOJIEKYIISIPHBIX MAIITHH.
OCHOBHBIE 331a4l XUMHUYECKON TEXHOJIOTHH.
[TpuHIMIIBI pecypco- U 3HEProdP(HEKTUBHOCTH.
[TpunMn aToMHOM 3¢ (HEKTUBHOCTH.
0. Dxonornveckast 6€30MaCHOCTb MPH MPOBEACHUN XMMHUKO-TEXHOJOTHYECKUX MPOIIECCOB.
11. WnrterpanbHas u nuddepeHuanbHas poib XUMUA U XUMHUUECKOW TEXHOJIOTHH.
12. OcHOBHBIE TIOJOKEHUST KOHIICTIINS YCTOMUYMNBOTO Pa3BUTHSL.
13. TIpuHIMIBI «3€TE€HOM» XUMHUU.
14. TIporpecc HayKH U POJIb «3€JIEHOM XUMUM» B COBPEMEHHOM MHUpE.
15. CoBpeMeHHas HKOJIOTHYECKAsT XUMHUSI.
16. MerooiornuecKre acleKThl aHAIM3a aBapUHHOTO PUCKA.
17. PeruoHanbHbBIE 9KOJIOTUYECKHE IPOOIEMBI U POJIb XUMUYECKON HAYKH.
18. VYTunmzanms v pereHepanus peakTHBOB U XUMHUYECKUX OTXOJIOB.
19. OO6ume TeHAEHIIMH Pa3BUTHS COBPEMEHHON XHUMHUU.

ROONOOA~®
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8.2.5. Ilepeyenb NpUMEPHBIX BONPOCOB /IS IK3aMeHa
He npenycmorpeno
8.2.6

Pecypcol AITUM Yp®@Y, CKY/ Yp®D@Y st npoBeeHUs TECTOBOI0 KOHTPOJISI B pAMKAaX
TeKyllel U MPOMEeKYTOYHOH aTTecTallun

He npenycmotpeno

Pecypcbt @II1O nist npoBeieHUst HE3ABMCHMOT'0 TECTOBOI0 KOHTPOJIA
He npenycmotpeno

HNHuTepHeT-TpEeHaKEPHI

He npenycmotpeno
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