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Kpatkoe coneprxkanue yaeOHON AUCITUTIIMHBI,
moxyisi / Brief summary

— «3eneHan» XUMUSA cpenu
XUMHUYECKMX  JUCHMIUIMH,  COCTaBJISIOLIMX
0a3MCHYI0 OCHOBY NMpPO(ecCHOHANBHBIX 3HAHUHN
XHUMHKOB, HIPAET POJb ATHKO-(PUIOCOPCKOM
HAJCTpOiiku, ©0e3 KOTOpPOH  HEBO3MOXKHO
chopMUpOBaTh  MHUPOBO33pEHHE  OYyIyIIEero
CHELUAJINCTa, TOTOBOIO K JEATEIbHOCTH B
paMKax JOCTMIKEHHUs LeJIed yCTOMYMBOIO
pasButusA. PaccmarpuBaroTcs — BaKHEHIIHE
IPUHLIMIIBI U HANIPABJICHUS PA3BUTHS «3EICHON
XUMHM»,  CTpaTerMuecKue  MOAXOAbBl U
METOJI0JIOTUS «GEJICHOT0»  XHUMHUYECKOTO
CHUHTE3a; NPUHLMIBI BbIOOpAa  HMCXOIHBIX
MaTepuajioB,  PpPEareHTOB,  pPacTBOPUTENEH,
YCIOBUM IPOBENEHUS pEeaKUud, 3€JICHBbIC
METPUKH 3¢ (HEeKTUBHOCTH XUMHYECKHUX
peakuui " IIPOLIECCOB, JOCTUKECHUS
Pecnnyonukun benapyce B obiiactu co3mgaHust
3€JIEHBIX ~ TEXHOJIOTMM M DKOJIOTMYHBIX
IIPOJYKTOB Ha UX OCHOBE.

“Green” chemistry among chemical disciplines that
form the basic foundation of professional knowledge
of chemists plays the role of an ethical and
philosophical superstructure, without which it is
impossible to form the worldview of a future
specialist ready to work within the framework of
achieving sustainable development goals. The most
important principles and directions of development
of “green chemistry”, strategic approaches and
methodology of “green” chemical synthesis are
considered; principles of selection of starting
materials, reagents, solvents, reaction conditions,
green metrics of efficiency of chemical reactions and
processes, achievements of the Republic of Belarus
in the field of creation of green technologies and
environmentally friendly products based on them.

dopmupyemsbie kommereHimu / The formed
competences

Crennanu3upoBaHHas KOMIETEHIIMS:

OnenuBath 3G (GEKTUBHOCTE  XUMHYECKHX
IIPOLIECCOB U MX IKOJIOTMYECKUX IIOCIIEICTBUI Ha
OCHOBE 3HAHHUU 0 CTPYKTYype u
(YHKIIMOHAJIBHOCTH SKOCUCTEM M TMPHUHIIUIIOB

«3EICHOM XUMHUM).

Specialized competence:

Evaluate the efficiency of chemical processes and
their environmental impacts based on knowledge of
the structure and functionality of ecosystems and the
principles of “green chemistry”.

PesynbTarel 0o0yueHus (3HaTh, yMETb, BIAAETh) /
Learning outcomes (know, can, be able)

3HATb:
— BakKHEHIINe IMPUHITUIIBI
Pa3sBUTHA «3€JICHOM XHUMHUN,

U HaIllpaBJICHUA

know:
- the most important principles and directions of
development of "green chemistry";




— COBPEMEHHBIE CTPAaTEruu Pa3BUTHUS MHUPOBOM
IIPOMBIIITIEHHOCTH u IIPOrpaMMBl
INPOU3BOAUTENECH  XUMMUYECKOH  IPOAYKIHH,
HAIPaBJICHHbIE HAa COXPAHEHHUE OKpYKaroleh
cpelbl U JOCTH)KEHHE YCTOWYMBOIO Pa3BUTHSA
00I1IeCTBA;

— 3aKOHOJATENIbHbIE JOKYMEHTHI,
pEerJIaMEHTUPYIOIUE OXPaHy OKpYyXKarolen
Cpelibl B XUMUUECKOM MTPOMBIIIIICHHOCTH;

— OCHOBHBIE TOAXOAbl U IPUEMBI IPOBEACHUS
«3€JIEHOr0» XMMHUYECKOI'0 CUHTE3a;

— IPUHLIMIIBI BBIOOpA MCXOJHBIX MaTepHasioB,
peareHToB, pacTBopuTenei, yCIOBUH
IIPOBEJCHUS PEAKIMI C TOYKH 3peHMs oO0Iuen
3P PEKTUBHOCTH XMMUYECKOI'O CUHTE3a;

— TEXHOJIOTUYECKNUE aCIEeKThl BHEJPEHUA W
anmnapaTrHoe oopmieHue «3EJIeHBIX»
XUMHUYECKHUX IIPOLIECCOB;

— JIOCTOMHCTBA U HEJIOCTATKU TPAJAULIMOHHBIX U
HEeTpPaJUIIMOHHBIX METO/IOB aKTUBaLUU
XUMHUYECKHUX PEaKIIMA;

— DKOJIOTUYECKHUE IIpeuMyIlecTBa
KaTaJIUTHYECKUX XUMUYECKUX MTPOLIECCOB;

— cnenuguky IIPOBEJICHUS XUMHUYECKHUX
peakuuii 6e3 OpraHMyecKuX pacTBOPUTENIEH;

— NIEPCIIEKTUBBI HCIOJIb30BaHUs
BO300HOBIISIEMBIX HMCTOYHMKOB JHEPrMH U HX
BKJIaJ] B 0O0llee MHPOBOE SHEPreTH4ecKoe
IIPOU3BO/ICTBO;

—HOJIXOJbl K TMOJIYYEHHUIO TPOAYKTOB U3
BO300HOBJISIEMBIX HCTOYHUKOB CBIPbS;

— pa3paboTKu OETOPYCCKUX YUEHBIX B 00JIaCTH
«3EJIEHON XUMHUHN», B TOM YMCIIE CO3JaHHBIE B

pe3ysbTaTte  COTPYJHHYECTBA C  TAKUMH
CTpaHaMu Taaxaiickout OpraHu3anuu
corpyaanuectea  (IIIOC)  xak  Poccwus,

V36ekucran, Kazaxcran, [lakucran u Kuraii, u

- modern strategies of development of the world
industry and programs of chemical producers aimed
at preserving the environment and achieving
sustainable development of society;

- legislative documents regulating environmental
protection in the chemical industry;

- basic approaches and techniques for conducting
"green" chemical synthesis;

- principles of selection of starting materials,
reagents, solvents, reaction conditions from the point
of view of the overall efficiency of chemical
synthesis;

- technological aspects of implementation and
hardware design of "green" chemical processes;

- advantages and disadvantages of traditional and
non-traditional methods of activation of chemical
reactions;

- environmental advantages of catalytic chemical
processes;

- specifics of conducting chemical reactions without
organic solvents;

- prospects for the use of renewable energy sources
and their contribution to the total world energy
production;

- approaches to obtaining products from renewable
sources of raw materials;

— developments of Belarusian scientists in the field
of “green chemistry”, including those created as a
result of cooperation with such countries of the
Shanghai Cooperation Organization (SCO) as
Russia, Uzbekistan, Kazakhstan, Pakistan and
China, and directions for the development of green
chemistry in the Republic of Belarus and the SCO
countries.

be able to:

- operate with the key concepts of "green chemistry™,
"sustainable development” and navigate modern




HAMpaBJICHUS PA3BUTHUS 3C€JICHOH XHUMHH B
Pecniy6imke bemapych u ctpanax [1IOC.
yMeThb:

— OIICPUPOBATH KIIFOYECBBIMHU IIOHATUAMHA
«3eJICHAs] XUMHSI», «YCTOWYHMBOE Pa3BUTHE» H
OpUCHTHUPOBATHCSA B COBPCMCHHBIX TCHACHIUAX

pa3BUTHS MHUPOBOU XUMHYECKON
MIPOMBIIIUICHHOCTH;

— pacCUUTHIBATh KOJIMYECTBEHHBIC MMOKA3aTENH,
XapaKTEPU3YIOIINE 3¢ (HEeKTUBHOCTH

IIPOBEJEHUS XUMHYECKMX peakuuid M HX
JKOJIOTUYECKHE ITOCIIEICTBUS;

— IPEAJIOKUTh HOBBIE O€30IacHble CHOCOOBI
IIPOBEACHUS  XMMHYECKHUX  IPOLECCOB U
BHEJPATH ux B 1a00paTOPHBIX u
IIPOU3BOJCTBEHHBIX YCIOBUSX;

— IIPUMEHSTh COBpEMEHHbIE HH(OPMAIIMOHHbIE
TEXHOJIOTMH IIPU PEILICHUH IPAKTUYECKUX 3a/1a4
[0 pEalu3alid  <«3EJIEHBIX» XUMHUYECKHUX
IIPOLIECCOB;

—TOTOBUTh MH(OPMAIMIO M PaCIpPOCTPAHATH
UJIEN «3EJICHOW XUMHUW» CPEIIU CIIEIHAINCTOB U
OOIIECTBEHHOCTH JJIsi  JOCTM)KEHUs — Liejiel
ycToitunBoro pazsutus B Pecnydnuke benapychb
u crpanax [IOC.

HMeETh HABBIK:

—  BIAJEHHUSd  METONOJIOTHMEH  IOJIy4YEHHUs
XUMUYECKUX BEUIECTB C TOYKM 3PEHHUS HX
0e30macHOCTH Ui OKpY’Kalolled cpeasl |
YEJI0BEKa;

— OLICHKM M IIPOTHO3MPOBAHUS YMEHBIIECHUS
BO3JICUCTBUSl ~ XMMHYECKMX  BEIIECTB  Ha
OKPYKAIOIYI0  Cpely M 4YeloBeKa s
JIOCTH>KEHMS LEJNEeN YCTOMYMBOrO pa3BUTHS;
—Npe3eHTallud  JOCTIKeHHH  PecryOmuku
benapych B 005macTM co3maHUS  3€JIEHBIX
TEXHOJIOTMM M 3KOJIOTMYHBIX MPOAYKTOB Ha MX

trends in the development of the global chemical
industry;

- calculate quantitative indicators characterizing the
efficiency of chemical reactions and their
environmental consequences;

- propose new safe methods of conducting chemical
processes and implement them in laboratory and
production conditions;

- apply modern information technologies in solving
practical problems of implementing "green"
chemical processes;

- prepare information and disseminate ideas of
"green chemistry" among specialists and the public
to achieve sustainable development goals in the
Republic of Belarus and the SCO countries.

have the skills:

- knowledge of the methodology for obtaining
chemicals from the point of view of their safety for
the environment and humans;

- assessment and forecasting of reducing the impact
of chemicals on the environment and humans to
achieve sustainable development goals;

- presentation of the achievements of the Republic of
Belarus in the field of creating green technologies
and environmentally friendly products based on
them in accordance with the principles of "green
chemistry” and national socio-economic, cultural
and environmental priorities.




OCHOB€ B COOTBCTCTBMM C [IIPUHOUIIAMHA
«3eJICHOMI XUMUN) n HanmMOHaJIbHbIMU
COUAJIBHO-OKOHOMHWYCCKUMHU, KYJIIbTYPHBIMU U
9KOJIOT'MYCCKUMHU NPUOPUTCTAMMU.

CemecTp n3yueHus y4eOHON JUCITUTITNHBI, 5 5

moxyisi / Semester of study

ITpepexBusuTsl / Prerequisites dusnueckas XUMHS; Cospemennsie | Physical Chemistry; Modern Technologies and
TEXHOJIOTHH M OKPYXKAIOMIast cpejia Environment

TpymoeMKOCTh B 3a4€THBIX €IMHUIAX (KpEAUTaxX) 3 3

/ Credit units

KonunuecTBo ayIUTOPHBIX YacOB U 4acOB 36 u 54 36 and 54

camocTosTeNbHOM padoTel / Academic hour of
students' class work,
hours of self-directed learning

TpeboBanwust u GOpMBI TEKYIIEH U
poOMEXyTOUHOM arTectarnuu / Requirements and
forms of current and interim certification

Tekyiast arTecTanus:

AKCIIPECC- U YCTHBIE ONMPOCHI; 3IBPUCTHUECKUE
JIAAJIOTH IO OTJIEJIbHBIM TEMaM; 3CCE;
BBICTYIICHUE C [TPE3CHTALINEH.
ITIpoMexxyTouHast arrecranus: YK3aMeH

Current assessment:

express and oral surveys; heuristic dialogues on
individual topics; essay;

presentation. Midterm assessment: exam




