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ABSTRACT

Bachelor’s degree in 18.03.01 Chemical technology.
Study profile “Technology of chemical and petroleum refining industries™.

Course title: “Environmental science in chemical technology”.

Variable part of block 1, 3 credits.

Instructor: Frolov K.R.

At the beginning of the course a student should be able to:

— foreign language oral and written proficiency for intercultural and foreign
language communication (GCC-7);

— the ability to use basic physical theories knowledge to solve emerging phys-
ical problems, to acquire physical knowledge independently, to understand the
principles of devices and apparatus operation, including principles beyond the spe-
cific area competence (PC-22).

Learning outcomes:

— readiness to study scientific and technical information, native and foreign
experience on the subject of research (PC-23).

Course description:

The aim of the course “Environmental science in chemical technology” is to
give students the practical skills of foreign language for its applying in fields of
professional and business communications, as well as for professional (industrial
and scientific) activities.

Course tasks:

— to expand the students word-stock up to the level, which is suitable for Eng-
lish communication in the academic, business and professional fields;

— to develop the ability for individual work with the special foreign language
literature on environmental protection and chemical technology in order to obtain
professional information;

— to acquaint students with the modern world trends in field of environmental
protection and chemical technology.

Main course literature:

1. Environment and Development: Basic Principles, Human Activities, and

Environmental Implications [Electronic resource] / Ed. by S. G. Poulopoulos ,
V. J. Inglezakis. — Elsevier, 2016.

ScienceDirect:

https://www.sciencedirect.com/book/9780444627339/

2. Chemistry of the Environment [Electronic resource] / R. A. Bailey et al. —
Elsevier, 2002.

ScienceDirect:

https://www.sciencedirect.com/book/9780120734610

3. Key Concepts in Environmental Chemistry [Electronic resource] /
G. Hanrahan. — Academic Press, 2012.

ScienceDirect:




https://www.sciencedirect.com/book/9780123749932

4. Environmental contaminants: assessment and control [Electronic re-
source] / D. A. Vallero — Elsevier, 2010.

ScienceDirect:

https://www.sciencedirect.com/book/9780127100579/

5. Chemical fate and transport in the environment [Electronic resource] /
H. F. Hemond, E. J. Fechner. — Elsevier, 2015.

ScienceDirect:

https://www.sciencedirect.com/book/9780123982568

6. Surikova, T. B. Ekologicheskij monitoring : uchebnik dlya vuzov, izd. 2-e,
pererab. 1 dop. / T. B. Surikova. — Stary Oskol : TNT, 2014. — 343 p.

EK NB DVFU:

http://lib.dvfu.ru:8080/lib/item?id=chamo:776470&theme=FEFU

Form of final control: credit.



AHHOTAIMSA

Pabouast nporpaMma IUCHMIUIMHBI «DKOJOTMYEeCKas HaykKa B XUMHUYECKOU
TEXHOJOTHM» pa3zpaboTaHa AJisi CTYACHTOB 4 Kypca HampaBiIeHHUs MOJITOTOBKU
18.03.01 «Xumuueckass TeXHOJOTHs», Npoduins «TexHoMOrus XUMHUYECKHX U
HedTenepepadbaThIBAIOIIUX TPOU3BOJICTBY, B COOTBETCTBHH ¢ TpeboBanmsmu OC
BO JIB®Y no naHHOMY HallpaBJIEHUIO.

Kypc B1.B.JIB.9.2 «Okosornyeckas Hayka B XUMUYE€CKOW TEXHOJOTUN» OT-
HOCHTCS K 00s13aTeIbHBIM JTUCUUITIMHAM BapUAaTUBHOM YacTH y4eOHOrO IJIaHa.

OO61ast TpyJ10eMKOCTh OCBOEHHUS AUCIUIUIMHBI COCTABIISAET 3 3a4ETHBIC €U-
Hulpl, 108 wyac. Y4eOHbIM IJIaHOM MPEAyCMOTPEHBI NPAKTHUECKUE 3aHSTUSA
(36 gac.), camocTositennbHast pabota (72 vac). Jlucuurmuna peanusyeTcs B 7 ceMe-
ctpe 4 Kypca.

Kypc «Oxonornueckas Hayka B XUMUYECKON TEXHOJIOTHI» OCHOBBIBACTCSA Ha
3HaHUSX CTYAEHTOB, MOJYYEHHBIX MO AUCHUIUIMHAM "WHOCTpaHHBIA $3BIK" U
"Pycckuil A3bIK W KyJIbTypa pedu', KOTOpble MPEAUIECTBYIOT U3YyUYEHHUIO JaHHOTO
Kypca, 1 o aucuuruinaaM "Tlponeccsl U annaparbl XUMUYECKOM TEXHOJIOTHH" U
"O61mas XuMHYecKasi TEXHOJIOTHUS", M3y4aeMbIX C JaHHBIM KypCOM MapajuiebHo.

Leabio kypca siBisieTcsi 00ydyeHUEe MPaKTHUECKOMY BIIAJICHUIO S3BIKOM CIIe-
UAIBHOCTH NIl aKTUBHOTO NMPUMEHEHHUs MHOCTPAHHOTO si3bIKa B cdepe mpodec-
CHOHAJILHOTO OOIIEHMS, I€JI0BOM KOMMYHHUKAILMU, B MPOodeCcCHOHaIbHON (IIpou3-
BOJICTBEHHOU 1 HAYYHOM) €S TEIHHOCTH.

3agaum:

— pacuIMpeHHe JEKCUYECKOro 3araca, He00X0IUMOro sl OOIEHUs Ha aHT-
JMICKOM S3bIKE B aKaJIEMUYECKOM, JeJI0BOM U mpodeccnoHanbHOM chepax;

— pa3BUTHE YMEHHS CaMOCTOSITENIbHO paboTaTh CO CIEUUAJIbHOW JHUTEpaTy-
pOil IO OXpaHe OKPYKAIOIIEH cpeibl U XUMUUYECKOW TEXHOJIOTMU Ha HHOCTPAHHOM
S3BIKE C LIeJIbI0 MOJTydyeHUsl podecCuoHaNbHONU HH(pOpMaLUK;

— O3HAKOMJICHHE C COBPEMEHHBIMH MHUPOBBIMHU TEHJICHLIUSIMU PA3BUTHUS HAy-
KU U MPOU3BOJICTBA B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpellbl 1 XUMUYECKOU TeX-
HOJIOTHUH.

Jlns ycrnenmHoro u3ydeHus quciuiuinHbl «Environmental science in chemical
technology (Dkosorudeckas Hayka B XUMUUYECKON TEXHOJIOTHUH)» Y 00yJaIOIIUXCS
JOJKHBI ObITH COPMHUPOBAHBI CIIETYIONINE NPEIBAPUTEIbHBIE KOMIIETCHIIUU:

OK-7 — BnajieHueM MHOCTPAHHBIM SI3bIKOM B YCTHOW M MUCBMEHHOH (popme
JUISL OCYLIECTBIICHUS MEXKYJIbTYPHON M HHOSI3bIYHON KOMMYHUKALINU;

[1K-22 — roTOBHOCTBIO HCNOJIB30BaTh 3HAHUSI OCHOBHBIX (PU3NYECKUX TEOPHit
JUIS PELICHUS] BO3HUKAIOMIMX (PU3NYECKUX 3aj]ad, CaMOCTOATEIBHOIO MpuodpeTe-



HUSl (PU3MYECKUX 3HAHUMN, JUIsI TOHMMaHUS MPUHIMIIOB pabOThl MPUOOPOB U yCT-
POMCTB, B TOM UYHCJIE BBIXOASAIIMX 3a MPEAETIbl KOMIETEHTHOCTH KOHKPETHOTO Ha-
IIPABJICHUSI.

B pesynbrare n3ydeHus AAHHON AMCLUMIUIMHBI y CTYAEHTOB (POPMHUPYIOTCS
cienyomue npodeccnoHanibHble KOMIIETEHIINH (37IEMEHThI KOMITETEHITUH ).

Kon u ¢popmysmpoBka Ortanbl (OPMUPOBAHUS KOMIETEHIIHI
KOMIEeTeHIHH
I1K-23 - TEPMHUHOJOTHYECKYIO JEKCHKY B 00JIaCTH OXpaHBbI
TOTOBHOCTBIO M3YHaTh | o OKPYKaIOIIeH Cpeibl 1 XUMHUECKOU TEXHOJIOTHH,
Hay4YHO-TEXHUYECKYIO HeoOxoaumbIe 11 2 (HEKTUBHOTO OOIIIEHUS B aKa-
nHpOpMaIIHIO, OTEUC- JeMUYecKOi 1 Mpo(hecCHOHAIBHON cpeie
CTBVCHHBHZ 1 3apy0esK- - y4acTBOBAThb B JUAJIOTE, IUCKYCCUHM, IOIEPKATH
HBIH OTIBIT IO TEMATHUKC | Y \eer pasroBop Ha Npo(eCCUOHATBLHYIO TEMY ¢ HOCUTE-
WCCIICIOBaHHS IeM S3BIKA
- HMHOCTPAHHBIM SI3BIKOM B 00BbEME, HEOOXO0AUMOM
JUTSE BO3MOXKHOCTH TTOJTy4eHHsI TH(OPMAIIUH U3 3a-
Braneer PYOEKHBIX HCTOYHHUKOB; }
- HaBBIKaMU OOIIEHUS Ha aHTJIIMHCKOM SI3BIKE B TIPO-
(eccHoHaTbHOM Cpejie C YUETOM MEKKYIBTYPHBIX
paznuuui

Jlia popMHUpOBaHUS BbIIICYKAa3aHHBIX KOMIIETEHLIMH B paMKax JUCLUIIIMHbI
«IJKoNoruyecKkas Hayka B XMMUYECKON TEXHOJIOTHMW» MPUMEHSIOTCS CIIEIYIOLIUE
METO/Ibl aKTUBHOT'O/UHTEPAKTUBHOTO OOYUECHHUS: TOKIAIbI C 00CYKICHUEM.



I. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTHU KYPCA

Jlexuuu Mo AUCHUILIMHE «DKOJIOTHYEcKasi HayKa B XUMUYECKON TEXHOJIOTUY
HE IIPEyCMOTPEHBI.

II. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTHU KYPCA
IpakTnueckue 3anaTus (36 1ac.)

Bce npakTuyeckue 3aHATHA 0 JUCHUILUIMHE «JKOJIOTMYECKAs HaAyKa B XUMU-
YECKON TEXHOJIOTMM» MPOBOASATCS B JOpPME YCTHOIO ONpoca CTYAEHTOB MO TEMe
3aHATUA (IO pe3ysbTaTaM CaMOCTOSITENIBHOM pabOThl CTYACHTOB IO H3YyYEHHUIO
y4eOHBIX TeM) U B JopMe TPYIIOBOM JUCKYCCUH 10 TEME 3aHATHUS.

Pa3aean 1. Introduction to environmental science (Bsedenue ¢ 3xonozuue-
cKyro Hayky) (6 yac.)

3anstue 1-2. Man and environment: a relation of competition (4 yac.)

1. The relationship between the man and the environment

2. Human activities as an adverse effect on the environment.

3. Connections and interrelationships of environmental science.

4. Environmental assessment and intervention.

3anaTrue 3. Overview and importance of environmental chemistry (2
yac.)

HNuTepakTuBHas popMma: obcyxcoenue

1. The focus of environmental chemistry.

2. . Environmental chemistry goals.

Paznen II. The state of environment and contamination prevention (Co-
cCmosaHue oKpycaroueil cpeovt u npedomepauienue 3azpasnenus) (18 uac.)

3ansarue 4-5. Contamination elements and their toxicity (8 uac.)

1. The environmental chemistry of some important elements.

2. Transport of chemicals.

3. Contaminant hazards.

4. Environmental toxicology aspects.

3anarue 6. Environmental data acquisition (4 1ac.)

HNutepakTuBHas popma: oocyrcoenue

1. Sampling considerations.

2. Environmental statistical analysis

3ansTtue 7. Treatment and abatement techniques (4 1ac.)



HNutepakTuBHas popma: oocyrcoenue

1. Air pollution abatement techniques.

2. Emission process engineering tool.

3. Wastewater treatment technologies.

Pasznen III. Environmental development and contamination addressing
(xonocuunoe pazeumue u 60pvoa c 3azpaznenuem) (12 4ac.)

3ansaTue 8. Environment and development (4 1ac.)

1. Conceptual approaches to environmental development.

2. Principles of sustainable development.

3anstue 9. Environmental contamination addressing (8 1ac.)

HNuTepakTuBHas popMma: obcyxcoenue

1. Interventions to address environmental contamination.

2. Green chemistry and sustainable chemical processes.

3aHATHUS TPOBOJSATCS C MIPEACTABICHHS MPE3CHTAININ U JTOKJIAJIOB CTYICHTAMU
0 3aJJaHHBIM TeMaM C 0OCYXKICHUEM IO TEMATHKE JOKJIAJa.

III. YYEBHO-METOAWMYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCS

YuyeOHOo-MeToANYECKOe OOECIeUYeHUEe CaMOCTOSITEIbHON pPaboThl 00yuaro-
MIMXCSA TIO0 JUCIHHUIUIMHE «DKOJIOTUYECKas HayKa B XHMHUYECKOW TEXHOJOTHI
npenacrasieHo B [Ipunoxenun 1 u BKIto4aeT B ceos:

— IUIaH-TpaUK BBITIOJIHEHHUSI CAMOCTOSTEILHOW pabOThl MO NHUCIMIUIMHE, B
TOM YHCJIE€ TPUMEPHBIC HOPMBI BPEMEHHU Ha BBIITOJIHEHUE TI0 KAKIOMY 3aJaHHIO;

— XapaKTePUCTHKA 3aJaHUI JIJISI CAMOCTOSITETILHOM PabOThl 00YJArOIIUXCS U
METOJUYECKUE PEKOMEHIAINHN IO UX BBIIOJHCHUIO;

— TpeOoBaHUSI K MPEACTaBICHUI0O U OGOPMIICHUIO PE3yJIhTATOB CaAMOCTOS-
TEJIBHON paboThI;

— KpUTEPHH OIICHKH BBITOJHEHUS CAMOCTOSITEIIbHON paOOTHI.



IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

KonTposnu- OneHoYHbBIE CpEACTBA
pyemsbie paz- | Konubl u aTanst hopmu- MIPOMEXKY-
n/m | Jenbl / TeMbl | POBaHUS KOMIETEHIIUH TEKYIIHI KOHTPOJIb TOYHas aT-
JUCITUTIAHBI TeCTaIHs
Pazpen I. In- | IIK- 3Haer Yerabiii gokiag YO-3. Bomnpocer k
troduction to | 23 VYmMmeer VYcrHbI# onpoc u codeceoBa- 3auery 1-6
environmen- Hue YO-1.
tal science Tectuposanue [1P-1, Bopocsl
(BBenenue B 1-3
JKOJIOTHYe- Bnaneer YcTHbIl onpoc u cobecenoBa-
CKYIO HayKY) Hue YO-1.
VYerae nokinan YO-3.
I'pynnosas quckyccust YO-4.
Tectuposanue [1P-1, Bopocsl
4-7
Paznen II. TIK- 3Haer YcTHbI# onpoc u cobeceoBa- Bomnpocsr k
The state of | 23 YmMmeer Hue YO-1. 3auery 7-32
environment VYerueni noknan YO-3.
and Tectuposanue [1P-1, Borrpocsl
contaminatio 8-11
n prevention Brnaneer YcTHBIN ompoc u cobecenoBa-
(Cocrostane Hue YO-1.
OKpYyXaro- VYernsiit goknag YO-3.
men cpeapl U ['pynnoBas quckyccusa YO-4.
[peaoTBpa- Tectuposanue [1P-1, Borrpocsl
IIICHHUE 3a- 12-15.
I'PA3HEHMUS])
Paznen II1. TIK- 3Haer YcTHbI# onpoc u cobeceoBa- Bomnpocsr k
Environmen- | 23 Hue YO-1. 3auery 33-
tal science Verueni noknan YO-3. 40
development I'pynmoBas auckyccust Y O-4.
and contami- YwMmeer YcTHbIl onpoc u cobecenoBa-
nation ad- Hue YO-1.
dressing Verueni noknan YO-3.
(Okonoruu- I'pynnoBas quckyccust YO-4.
HOE pa3BUTHE Bnaneer YcTHbIl onpoc u cobeceoBa-
u O6oprba ¢ Hue YO-1.
3arps3HEHU- Verueni noknan YO-3.
€M) I'pynnosas quckyccust YO-4.
Tectuposanue [1P-1, Bopocsl
15-23

V. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-

METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEpaTypa

(2/1eKmpoOHHbLE U NeyamHble U30AHU)




1. CypukoBa, T. b. Dxonornueckuii MOHUTOPHUHT : YYEOHUK JJISl BY30B,
u3a. 2-e, nepepad. u gom. / T. b. Cypukosa. — Crapsiit Ockon : THT, 2014. — 343
c.

OK Hb IBOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:776470&theme=FEFU
2. Environment and Development: Basic Principles, Human Activities,

and Environmental Implications [Electronic resource] / Ed. by S. G. Poulopoulos ,
V. J. Inglezakis. — Elsevier, 2016.

ScienceDirect:

https://www.sciencedirect.com/book/9780444627339/

3. Chemistry of the Environment [Electronic resource] / R. A. Bailey et
al. — Elsevier, 2002.

ScienceDirect:

https://www.sciencedirect.com/book/9780120734610

4.  Key Concepts in Environmental Chemistry [Electronic resource] /
G. Hanrahan. — Academic Press, 2012.

ScienceDirect:

https://www.sciencedirect.com/book/9780123749932

5. Environmental contaminants: assessment and control [Electronic re-
source] / D. A. Vallero — Elsevier, 2010.

ScienceDirect:

https://www.sciencedirect.com/book/9780127100579/

6. Chemical fate and transport in the environment [Electronic resource] /
H. F. Hemond, E. J. Fechner. — Elsevier, 2015.

ScienceDirect:

https://www.sciencedirect.com/book/9780123982568

JlonoJiHUTeIbHAS JIUTEPaTypa
(neuammuvie u 31eKMPOHHBIE U3OAHUS)

1. Environmental management: science and engineering for industry [Elec-
tronic resource] /1. V. M. Krishna, et al. — Butterworth-Heinemann, 2016.

ScienceDirect:

https://www.sciencedirect.com/book/9780128119891/

2. Fundamentals of air pollution [Electronic resource] / D. A. Vallero — Aca-
demic Press, 2014.

ScienceDirect:

https://www.sciencedirect.com/book/9780124017337/




3. Evaluating environmental and social impact assessment in developing
countries [Electronic resource] / S. Momtaz, Z. Kabir. — Newnes, 2013.

ScienceDirect:

https://www.sciencedirect.com/book/9780124081291/

4. Handbook of environmental engineering assessment: strategy, planning,
and management [Electronic resource] / R. Jain, et al. — Butterworth-Heinemann,
2012.

ScienceDirect:

https://www.sciencedirect.com/book/9780123884442/

5. Environmental risk management and corporate lending: a global perspec-
tive [Electronic resource] / P. Case. — Woodhead Publishing, 1999.

ScienceDirect:

https://www.sciencedirect.com/book/9781855734364/

Ilepeyennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn "UH-
TepHeTr"

1. Caiit  um3marensctBa Intech  (Open  Access book  publisher):
http://www.intechopen.com/

2. Xypnainsl Freedom Collection. Caiit KypHaa:
http://www.sciencedirect.com/

3. Hayunas onexktponHas Oubmuoreka. Cait OBC «eLIBRARY.RUx»:
http://elibrary.ru/

4. Directory of Open Access Journals (DOAJ): http://www.doaj.org/

VI. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCHUITJINHBI

Ha camocTtosarenbHyto pabOTy BBIHOCUTCS TOJATOTOBKAa K MPAKTUYECKUM
3aHATUSAM, TOJrOTOBKA JOKJIaJa C MPEe3eHTAlNel B COOTBETCTBUU C BHIOPAHHON U
COTJIACOBAHHOM C MPENoaaBaTeIeM TEMOM.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSAM HEOOXOJUMO O3HAKOMHUTHCS C
MaTepruajlaMi U3 OCHOBHOM M JONOJIHUTEIBHOM JUTEPATYPHl, BBIyYUTh OCHOBHOMU
TEOPETUUYECKU Marepuan Mo TeMme, IMpU HEOOXOJUMOCTH, BOCIOJIb30BATHCA
JUTEPATYpOil Ha PYCCKOM S3BIKE W/WIM MCTOYHUKAMH B HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOM cetu "MHTepHet".

[Ipu pabote c nuTepaTypoil HEOOXOAMMO BHUMATEIBHO H3ydaTh pasJieibl,
COOTBETCTBYIOILIME TEME 3aHATHA, MPH MOUCKE HH(OpPMALMU B SIEKTPOHHBIX
cucrteMax (Yandex, Google, Yahoo, snexrponnsiii karangor 6ubiaunoreku [BOY)



HEOOXOJMMO TMPaBWIBHO C(HOpPMYyIHUpOBaTH TOWCKOBBIM  3ampoc, JIydIle
UCIIOJIb30BaTh HECKOJIbKO BApHUAHTOB 3ampoca I pacIlupeHus: BO3MOKHOCTHU
noucka wuHGOpMAMU B CETH HHTEPHET. BO03MOXKHO MpPOBOIUTH MOUCK
HEOOXOIMMOM, HE BXOIAIIEH B CIHHUCOK OCHOBHOM WJIHM JIOIOJHUTEIHLHOMN
JUTEPATYPhl, OJIHAKO MOXXHO BOCIIOJIb30BaThCS TOJNBKO HWH(MOpMaIuen ¢
opUIMATHLHBIX TEMATUIECKUX CAUTOB WJIA CAUTOB OpTraHU3AIIHN.

[Ipy TOATOTOBKE TpE3CHTAlMM H JOKJIaja HEOOXOIWMO IOJIh30BATHCS
MaTepuajlaMi OCHOBHOM, JIONOJHUTEIBLHON JINTEPATYPhI, & TAKXKE HCIOIb30BaTh
MOUCK HeoOXoauMoN uHGpopMaruu B OHOIHOrpadUUYECKUX € DJICKTPOHHBIX
CHUCTEMax.

Haiinennyro uHQpopmaimoo HE0O0X0IUMO IMpOaHAIU3UPOBaTh, OOOOIIUTH,
CTPYKTYPHUPOBATh; MOCJIEIOBATEILHO U JJOTUIHO OPOPMUTH B BUJIC PE3CHTAIINH B
nporpamme Power Point u noknana.

[Ipe3enTtanus nomwkHa ObITH HHGOPMATHBHA, HE COJIEPKATh MHOTO MaTepHuaa
B TEKCTOBOM BH/JI€, IPE3CHTALUS JIOJKHA JOMOJIHIATH COJEpKaHUE JIOKIJIa/la, a He
3amMeHsATh ero. MOH [is Mpe3eHTAlMH CIENyeT BbIOMpAaTh HE SPKUW, HE
UCII0JIb30BaTh BCIUIbIBAIONIME OKHA. Kaxplil ciaiii JAOHKEH MMETh 3aroJioBOK.
KosmmuecTBo cnaiijioB — okoisio 20. Jloknan He noixeH npeBbimats 10 Munyt. B
JOKJIa/Ie ¥ TIPE3EHTAIUU 005S3aTeNIbHO JOJKHO OBITH MPECTABICHO 3aKITIOYCHHE,
chopMyITUpPOBAaHHOE CaMOCTOSITEIbHO Ha OCHOBAaHWW aHANIW3a HAWJICHHOU
uH(OPMAITUU TI0 TUTEPATYPHBIM U JICKTPOHHBIM HCTOYHHUKAM.

[Tpu moATOTOBKE K 3a4€Ty HEOOXOIUMO O3HAKOMHTHCS C MIEPEYHEM BOIIPOCOB
K 3a4€Ty, 1 B COOTBETCTBUU C HUM MOATOTOBUTH OTBETHI B TEUEHUE BCETO Kypca 10
COOTBETCTBYIOIIUM TEMAaM.

B cBs3u ¢ Tem, 4TO pe3ynbTaTOM CaMOCTOSITENIbHOM paOOThI SIBISETCS, B TOM
qucie, oK ¢ MPE3eHTAlUeH, KPUTEPUU OLIEHKH BBITIOJIHEHUS JaHHOU paOoThl
MPEJCTABIICHBI B PUTIOKEHUU 2.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

OcCBOEHME NUCLUUIUIMHBI IPEANONAracT HCIOJIb30BaHUE MYJIBTUMEIUNHOTO
o00Opy/lOBaHHs C  YCTAHOBJCHHBIM  MPOrPAMMHBIM  OO€CleYeHHeM  JJis
BOCIPOM3BEICHUS Mpe3eHTanui (popmatsl .ppt 1 .pptx).
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Ilnan-rpaduk BbINOJHEHHS CAMOCTOSATEILHON Pad0THI 0 TUCHUILIHHE

—

XapaKkTepuCcTHKA 3aJaHUI VIS CAMOCTOATEIbHOM padoThl 00y4YaromuXcs U
MeTONYeCKHEe PEKOMEHIALUH M0 UX BbINIOJTHEHUI0

1 3aganue HA 10M K NPAKTUYECKHUM 3aAHATUAM

O3HaKOMHTBCS C y4eOHBIM MaTEpUajIoOM W3 OCHOBHOM (B COOTBETCTBHH C
MIPUBEJICHHOW HIKE TaOJUIIeH) U JOMOJHUTEIBHON JTUTEPaTypPhl, BEIyUUTh OCHOB-
HON TEOPETHMYECKUM MaTepuan Mo TeMme, MpH HEOoOXOAUMOCTH, BOCIIOIb30BAThHCS
JUTEPATYpPOii Ha PYCCKOM SI3BIKE W/WIM HMCTOYHUKAMH B HWH(POPMAIUMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTH "NHTepHet".

3aunsiTue | Tema \ I'1aBbI U3 OCHOBHOM JIUTEPATYPHI*
1-pIii cemecTp peanu3aly JUCUUIUIMHEI (54 yaca)
1-2 Man and environment: a rela- 1 — 1.1 Man and Environment: A Relation of
tion of competition Competition

4 — Chapter 1. Connections and Interrelationships
of Environmental Science
4 — Chapter 1. Environmental Assessment and In-

tervention
3 Overview and importance of 3 —1.1. Overview and Importance of Environmen-
environmental chemistry tal Chemistry
4-5 Contamination elements and 2 — 10 - The environmental chemistry of some im-
their toxicity portant elements
5 - 1.4 PHYSICAL TRANSPORT OF CHEMI-
CALS

4 — Chapter 9 - Contaminant Hazards
3 —9.1. Introduction to Environmental Toxicology

6 Environmental data acquisition | 3 —2. Environmental Statistical Analysis and Sam-
pling Considerations
7 Treatment and abatement tech- | 1 —2.3.6 Air Pollution Abatement Techniques
niques 1 — 3.10 Wastewater Treatment Technologies

1 — 6.7 Process Engineering Tool

8 Environment and development | 1 — Chapter 8 - Environment and Development




9 Environmental contamination 4 — Part IV: Interventions to Address Environmen-
addressing tal Contamination

3 — Chapter 10 - Green Chemistry and Sustainable
Chemical Processes

[Ipumeyanue: * - OCHOBHAs JIMTEpATypa B COOTBETCTBHUE CO CTUCKOM (CM. TJ1. V):

1. Environment and Development: Basic Principles, Human Activities, and Environmental Im-
plications [Electronic resource] / Ed. by S. G. Poulopoulos , V. J. Inglezakis. — Elsevier,
2016.

2. Chemistry of the Environment [Electronic resource] / R. A. Bailey et al. — Elsevier, 2002.

3. Key Concepts in Environmental Chemistry [Electronic resource] / G. Hanrahan. — Academic
Press, 2012.

4. Environmental contaminants: assessment and control [Electronic resource] / D. A. Vallero —
Elsevier, 2010.

5. Chemical fate and transport in the environment [Electronic resource] / H. F. Hemond, E. J.
Fechner. — Elsevier, 2015.

TpeboBanust k TpeACTaBICHUIO U OGOPMIICHHIO PE3YJIHTaTOB CaMOCTOS-
TENbHON PAaOOTHI; KPUTEPUU OIICHKU BBIMOJIHEHUS CAMOCTOATEIBHOW KpUTEPUU
OLICHKM BBITMIOJIHEHUSI CAMOCTOSATENBHON pabOThl HAaXOAATCS B COOTBETCTBUM C
[Tpukazom Ne 12-13-850 ot 12.05.2015 r. O6 yrBepxkaenuu [lonoxenus o Gponmax
OIICHOYHBIX CPEJICTB 00pa30BaTEIbHBIX MPOTrpaMM BBICIIEr0 00pa3oBaHUsl — IMPO-
rpamMm OakaiaBpuara, CrienuanuTeTa, Maructpatypsl JIBOY.

2 IToaroroBKa K rpynmnoBoii IMCKYCCHHU

IIpyr moAroToBKe K rpynmoBOM IMCKYCCHUM BOCIOJIB30BATHCSA MaTepHaIaMu
U3 PEKOMEHI0BaHHOM JINTEPaTypHI.

Bo BpeMms rpyInoBoi IMCKYCCUHU OLICHUBAOTCA:

- BJIAJICHAE MAaTEpUAJIOM;

- yMeHHue pOpMYIUPOBATh CBOU MBICIIH, OTCTaUBaTh CBOIO TOUKY 3PEHUS;

- YMEHHE 33/1aBaTh BOIIPOCHI ONIIOHEHTY;

- YMEHHME OTBEYATh HA BOIIPOCHI OININOHEHTA;

- YMEHHE MOABECTH UTOTO MO pPe3yabTaTaM 00CYXICHHUS.

3 IloaroroBka J0KJIAa1a MO 32JaHHOH TeMe

1. BeiOpath Temy J10KI1a1a

2. Oco3Hatb TEMY, LM U 3aJ1a4d JT0KIa]a

3. IIpoBecTu nuTEepaTypHbIA NOUCK IO TEME JOKIaaa
4. CrnenaTh KOHCIIEKT OCHOBHBIX IOJIOKEHUU JTOKIaga
5. IloAroTOBUTH NMPE3ECHTALUIO.

4. IloaroToBUTH NPE3CHTALMM K TOKIALy
TexHoJI0THSA CO3TaHUS NMPe3eHTALNH

ITepBeIii 3Tan — MJIAHUPOBAHUE NTPE3CHTALINU:

1. Onpenenenue uemnu.




2. Onpenenenue 3a1ay Mpe3eHTALHH.

3. Ilon6op HeoOxoauMOM HHGOPMAIIUH.

4. [InanupoBaHUE BBICTYIJICHUS U OIIPE/IEICHHE HEOOXOIMMOr0 BPEMEHHU.

5. @opMHpOBaHUE CTPYKTYPHI IPE3CHTALUH.

6. [IpoBepka JIOrMKH [TOAa4YH MaTepuaa.

7. IloAroTOBKA 3aKIHOYCHUS.

Bropoii atan — pazpaboTka npe3eHTaluu:

1. [Touck COOTBETCTBHUSI METOAOJIOTHYECKUX TPEOOBaHMI MOJTOTOBKU CIIaii-
JIOB C IPOEKTUPYEMBIMHU CIIalJaMU IIPE3CHTALUH.

2. OGecneueHrEe BEPTUKAIBHON Y TOPU30HTAJIBHOM JIOTUKH COZIEPIKAHUS.

3. Pa3paboTtka nu3aiina.

4. BpiOop ONTHMaiIbHOIO COOTHOILIEHUSI TeKCTa U rpaduyeckoil nudopma-
1007078

Tpertuit aTan — OTIaaKa U NPOBEPKA IPE3CHTALUN.

Kpurepun ouenku nokiana npencrasieHsl B [lpunoxenun 2 "®onpa one-
HOYHBIX CPEACTB".
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MMacnopt ®OC

Koa u ¢popmysupoBka Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU
KOMMETEHIIHN
I1K-23 TEPMUHOJIOTHUECKYIO JIEKCHKY B 00JIACTH OXPaHbI
TOTOBHOCTBIO H3YHaTh | o OKpY’Karollel cpesibl U XUMUYECKONH TEXHOJIOTHH,
Hay4YHO-TEXHUYECKYIO HeoOxoauMmbIe 171 3 (PeKTUBHOTO OOLIeHNS B aKa-
nH(popManuo, oreye- JIEMUYECKON U TPOPECCHOHAIBHON Cpejie
CTBEHHHﬁ U 3apy0eK- - y4acTBOBATh B JUAJIOrE, IUCKYCCHH, TIOIEPIKATH
HBIM OIIBIT II0 TEMATHKE | VyeeT pasroBop Ha MPOPECCUOHATHLHYIO TEMY ¢ HOCHTE-
WCCIICTIOBAHUS 1M S3hIKA
- HMHOCTPAHHBIM S3BIKOM B 00bEME, HEOOXOTUMOM
JUTSL BO3MOXKHOCTH TIOTTy4eHUsST HHPOPMAIUH U3 3a-
Braneer PyOEKHBIX HCTOUHUKOB; }
- HaBbIKaMU OOMICHHS Ha aHTJIUHCKOM SI3bIKE B TIPO-
(beccroHaIbHON Cpelie C YIEeTOM MEKKYIbTYPHBIX
pasnnuui
KonTposnu- OneHoYHbIE CpEACTBA
Ne | pyewmbie paz- | Koapl u stans popmu- IIPOMEKY-
n/m | Jenbl / TeMbl | pPOBaHUS KOMIETEHIIUM TEKYIIUH KOHTPOJIb TOYHas aT-
JUCITUTIAHBI TeCTaIHs
1 Pazgen I. In- | IIK- 3Haer VYeraei noknang YO-3. Bomnpocsr k
troduction to | 23 YmMmeer YcTHBIN ompoc u cobecenoBa- 3auety 1-6
environmen- Hue YO-1.
tal science Tectuposanue [1P-1, Borpocsl
(BBenenue B 1-3
JKOJIOruye- Bianeer YcTHBIM onpoc u cobecenoBa-
CKYIO HayKy) Hue YO-1.
VYerubiit goknan YO-3.
['pynnoBast quckyccusa YO-4.
Tectuposanue [1P-1, Borrpocsl
4-7
2 Pazpnen II. IIK- 3HaeT YcTHBIN ompoc u cobecenoBa- Bomnpocsl k
The state of | 23 YwMmeer Hue YO-1. 3auery 7-32
environment VYerubiit goknan YO-3.
and Tectuposanue I1P-1, Bommpocsr
contaminatio 8-11
n prevention Biageer YcTHBIM onpoc u cobecenoBa-
(CocrosiHue Hue YO-1.
OKpYIKaro- VYerubiit goknan YO-3.
el cpenbl U I'pynnosas quckyccust YO-4.
MpeaoTBpa- Tectuposanue [1P-1, Bopocsl
LIECHUE 3a- 12-15.
TPSI3HCHUSA )
3 Paszpnen 1L K- 3Haer YcrHbIi onpoc u cobecenoBa- | Bompock k
Environmen- | 23 Hue YO-1. 3auety 33-
tal science Yerubiit goxnan YO-3. 40




development
and contami-
nation ad-
dressing
(Okomornu-
HOE pa3BUTHE
u 6opbda ¢
3arpsi3HeHU-
eM)

I'pynnoBast nuckyccusa YO-4.

YmMmeer YcTHbIM onpoc u cobecenoBa-
Hue YO-1.
VYerubiit goknan YO-3.
I'pynnoBast nuckyccusa YO-4.
Brnageer YcTHBIN ompoc u cobecenoBa-

gue YO-1.

VYerubiit goknan YO-3.
['pynnoBast quckyccusa YO-4.
Tectuposanue [1P-1, Borrpocsl

15-23

HIkana oueHUBaHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH

Kon u hopmymnu-

Otanbl GOPMUPOBAHHS

pOBKa KoMIIE- Kpurepun ITokaszarenu
KOMIIETECHIINN
TEHIINHU
T1IK-23 roTOBHOCTBIO | 3HAET 3HaHWE OCHOBHBIX CIOCOOHOCTH 1aTh OTIpee-
n3ydaTh HAyIHO- (moporo- | TePMHHOIOTHHIC TEPMHHOB U JIEKCH- NeHns ¥ GopMyIUPOBKU
TEXHUYECKYIO HH- BBIif ypo- | CKYIO JICKCHKY B KW, HEOOXOMMBIX OCHOBHBIX IOHATHIA, TIpa-
(dhopmarnmro, oTeue- BEHB) obracT OXpaHEI JUISl OOIIEHNS B aka- | BHJI, 3aKOHOB M 3aKOHO-
CTBEHHBIN U 3apy- Oprma}omechpez[H JIEMUYECKOU U Mpo- MEpHOCTEH B 00JIACTH OX-
OCXKHBIH OTBIT TIO 1 XHMHIHCCKON TeX- (heccruoHambHOM PaHBI OKPYXKAIOIIECH CpeIbl
TEMaTUKE UCCIICIO- HOJIOTHH, Heo6Xo- cpene U XUMHYECKOH TEX3HOIIO-
S mumbIe 11 dhdex- _—
TUBHOTO OOIICHUS B
aKaJeMUYECKON U
npoQeCCUOHATBHOM
cpene
yMmeer YMCHHE CTPOUTH CIOCOOHOCTb MOIICPIKH-
(mpoaBU- | y4acTBOBaThH B TUa- | MOHOJIOTUYECKYIO M | BaTh MPOGECCHOHATBHYIO
HYTHIHA JIoTe, TUCKYCCHH, JTUATTOTHYECKYTO KOMMYHHKAIHIO, (OopMy-
YpOBEHB) | MOAIEPXKaTh pa3ro- | pedb Ha Mpodeccro- | JUPOBATH MBICIH U UICH B
BOp Ha mpoeccro- HaJbHBIE TEMBI obnacTi oXpaHbl OKPY-
HAIIBHYIO TEMY C JKAroOIeH cpesbl M XUMIJe-
HOCHUTEJIEM SI3BIKa CKOM TEXHOJIOTHH Ha aHT-
JIMICKOM SI3BIKE
BIIAJICET HaBBIKAMH TIPOBO- CHOCOOHOCTH YUTATH CIIe-
(BBICO- WHOCTPAHHBIM SI3BI- | OWTH MOUCK CIIEIMA- | MHANBHYIO aHTJIOA3BIYHYIO
KH{ ypo- | KOM B 00BEMeE, He- JU3UPOBAHHOM TeX- | JIUTEPATypy U MOJydaTh
BCHB) 00XOAUMOM JUIS HUYCCKOM JIUTEpaTy- | HOBYIO MPOhECCHOHATBHYIO
noJay4YeHus MHPOpP- | PBI B aHTJIOS3BIYHBIX | HH(GOPMAIIHMIO B 00J1aCTH
MaIuu u3 3apyoex- | 0azax m oubnmore- OXpaHbl OKpYKaroIlen cpe-
HBIX UCTOYHHUKOB; Kax JUIs TIOTIOTHCHUS | JIbI U XUMHUYECKOM TEXHO-
HaBBIKaMU OOIIeHNs | Oaraxka mpodeccuo- | JIOTHw;
Ha aHTINIICKOM HaJIBHBIX 3HAHUH; CHOCOOHOCTH 00IIaThCS Ha
S3BIKE B TIpoec- HaBBIKaMU GOpMy- AQHTIIMICKOM S3BIKE B IIPO-
CHOHAJILHOU cpeze ¢ | jupoBaHus nmpodec- | peccnoHanbHOU cpere
Y9ETOM MEKKYIIb- CHOHAJIBHBIX MBICIIEH
TYPHBIX pa3IudHi U uaed Ha aHTJIH-
CKOM SI3BIKE




MeToauyecKkue peKOMeHIalUN, ONpelessIioIie MPoueIypbl OlleHNBAHUS
pe3yJbTATOB OCBOEHUSI TUCHMILIUHBI

OueHoYHbIE CPEACTBA AJS POMEKYTOYHOM aTTeCTANMHU

[IpomexyTouHast aTTecTalusi CTYJACHTOB MO AUCHUIUIMHE «IKOJOTHYECKas
HayKa B XMMHYECKOW TEXHOJIOTUM» MPOBOJUTCA B COOTBETCTBUU C JIOKAJIbHBIMU
aktamu JIBDY B Buje 3aueTa u ABiIsSETCS 0053aTEILHOM.

Bonpocsl k 3a4ery

Pa3aean 1. Introduction to environmental science (Bsedenue ¢ 3xonozuue-
CKYI0 HayKy)

1. Natural resources consumption as a reason of environmental changes.

2. Environmental consequences of human activities: local issues and global

problems.

3. Environmental studies in field of industrial ecology and rational using of

natural resources: an overview.

4. Environmental assessment: definition and activities.

5. Key performance indicators of environmental intervention.

6. Environmental chemistry: content and tasks.

Paznen II. The state of environment and contamination prevention (Co-
cmosaHue oKpyxycaroueil cpeovt u npeoomepauwienue 3azpasnenus) (18 gac.)

7. Global cycles of chemical elements.

8. Chemical elements and compounds as environmental contaminants.

9. The environmental chemistry of some important elements.

10. The key sources of natural and anthropogenic environmental pollutants.

11. Transport of chemicals in natural environment: heavy metals in air, water,

and soil.

12. Water contamination: the origin of contaminants, the consequences for

man and humanity.

13. Air pollution: the origin of contaminants, and the consequences for man

and humanity.

14. Soil degradation: types, reasons and consequences.

15. Environmental hazard: biotic and abiotic components.

16. Environmental hazard: industrial pollutants.

17. Environmental hazard: organic and nonorganic pollutants.

18. Environmental hazard: pesticides and fertilizers.

19. Water sampling considerations: key techniques and apparatus.

20. Air sampling considerations: key techniques and apparatus.



21. Soil sampling considerations: key techniques.

22. Environmental statistical analysis as the prime of laboratory determina-

tions.

23. Threshold limits values and other limits of chemical substances for man

and ecosphere safety.

24. Air pollution remedial measures in different kind of industries.

25. Air emission of the solid fuel power plant: monitoring measures and puri-

fying apparatus.

26. Emissions in petrochemical industry: monitoring measures and purifying

apparatus.

27. Water pollution remedial measures in different kind of industries.

28. Key apparatus of wastewater treatment.

29. Wastewater monitoring, purifying apparatus and water recycle measures

in industrial enterprise.

30. Methods for prevention of soil degradation.

31. Measures and conceptions for Industrial waste reducing.

32. Industrial waste as an alternative raw material sources.

Paznen III. Environmental development and contamination addressing
(Okonocuunoe pazeumue u 60pvoa c 3azpaznenuem)

33. Conceptual approaches to environmental development.

34. Principles of sustainable development.

35. Environmental development of industrial enterprise as a tool for sustaina-

ble development.

36. Terms, units and tools of environmental contamination control.

37. Perspective scientific aspects of sustainable approaches in chemistry.

38. Perspective engineering aspects of sustainable approaches in chemistry.

39. Green chemistry and sustainable chemical processes.

40. Key international treaties, conventions, and other agreements in field of

environmental safety.

Kpurtepuu onieHKH K 3a4eTy

Ouenka
3auera TpeboBanus Kk cHhOPMUPOBAHHBIM KOMIIETEHITUSM
(cranmaprtHas)
3a4yTeHo CdopmupoBaHHBIE 3HAHHS TEPMHUHOJIOTHH B 00JACTH XMMHUYECKON TEXHOJIO-

UM Ha aHTJIUICKOM SI3BIKE; OCHOBHBIX TPAMMATHUYECKUX SIBICHUH U (opM,
XapaKTePHBIX ISl YCTHOM M MMChbMEHHOM Ppo(ecCHOHaIbHOM peun.
CdopmupoBaHHOE YMEHUE YUTATh JIMTEPATYPY MO CHEIHAILHOCTH HA aHT-
JUHCKOM S3BIKE C IIEJIbIO TTOJTYYeHHS TpodeccronanbHON nHOpMaIum.
Brnamenue aHTIHHACKUM SI3BIKOM B 00BEME, HEOOXOINMOM IJISI BO3MOKHOCTH




NOJy4eHUss MH(pOpMaluK U3 3apyOeKHbIX MCTOUYHUKOB; HABBIKAMU UYTCHMSI
CIIELMAJILHOM JINTEPATypPhl HA aHTJIMKHCKOM SI3bIKE; HaBbIKAMU ITMCbMEHHOU U
YCTHOM peun B mpo(ecCHOHAIbHON 00J1aCTH HA aHTJIMMCKOM SI3BIKE.

Hesaureno @parMeHTapHbIC 3HAHUS TEPMUHOJIOTHH B 00JACTH XUMHUYECKOW TEXHOJIO-
MU HA aHTJIMHACKOM SI3BIKE.

OTtcyTcTBUE YMEHMSI UNTATh JIMTEPATYPY IO CIIELNAIbHOCTU HA aHTJIMICKOM
SI3BIKE C TEJIBI0 TTOTYYCHUS TpodecCoHabHON nH(OpMaIun

OneHovHble cpeacrea aJid TeKymeﬁ arrecranmmun

Tekymas arrecranus CTYIEHTOB B COOTBETCTBUM C JIOKAJIBHBIMU aKTaMU
JIB®YVY saBnsercsa ob0s3arenbHol. Tekyias arrectanus Mo JUCHUIUIMHE « DKOJIOTH-
Yyeckasi HayKa B XHMHUYECKOM TEXHOJOTHUW» MPOBOJUTCSI B (OopMe KOHTPOJBHBIX
MEPOIPUITHIA: YCTHOTO orpoca u cobecenoanuii (YO-1), ycraoro noknana (YO-
3), rpynmoBoil AucKyccuu u kpyrioro crona (YO-4), a raxxe tecra (IIP-1). Le-
JbI0 TEKYIIEH aTTecTalluu SIBJSIETCSl MpOBEpKa mpoiiecca GOpMUPOBAHUS KOMIIe-
TEHUUHU 10 TUCLUIUINHE.

OObeKTaMH OLIEHUBAHUS BBICTYIAIOT: MOCEIIAEMOCTh 3aHATUMH, aKTUBHOCTb
Ha 3aHATHH, CBOEBPEMEHHOCTD BBIINIOJHEHUS Pa3jIM4HbIX BUAOB 3a/1aHUM, CTEIICHU
YCBOCHUS TEOPETUUYECKUX MOJIOKEHUM U ITPAKTUYECKUX HABBIKOB, PE3YJIbTAThI Ca-
MOCTOSITEIbHON pabOTHI.

1 YcrHblii onpoc u codecenoBanue (YO-1), rpynnoas auckyccus (YO-4)

Kpurepuu oneHkH ycTHOro onpoca u codecenopanus (Y O-1), yuacTus B
rpynnoBoi auckyccuu (YO-4)

OT/JMYHO: OTBET MOKAa3bIBAET INIyOOKOE U MOJHOE 3HAHHE BCET0 MaTepuaia u
CTPYKTYpbl KOHKPETHOTO BOIIPOCA, a TAaKK€ OCHOBHOT'O COJEpKaHUS Y4eOHOro
Kypca B CpaBHEHHUH C y4eOHOM TUTEPaTypOil; CTYACHT JEMOHCTPUPYET OTUETINBOE
BJIAJCHUE TOHITUIHBIM anmnaparoM W TEPMHUHOJOTHEW; JIOTHUYECKH KOPPEKTHOE
U3JI0KCHHUE OTBETA.

X0po1o: M0Ka3aHO 3HaHNWE OCHOBHBIX ONPEIEICHUN; B 1IEJIOM OTBET OTpaXa-
€T CYLIHOCTbH ITOHATHUSA M BOIIPOCA; B LIEJIOM JIOTUYECKH KOPPEKTHOE, HO HE BCETa
TOYHOE U3JI0)KEHHUE OTBETA.

Y10BIeTBOPUTENbHO: TOKa3aHbl (hparMeHTapHbIE, TOBEPXHOCTHBIC 3HAHUS
MaTepuaina pasjieia, YaCTHUHbIE 3aTpyAHEHHUsI C (OPMYITUPOBKAMH; CTPEMJICHHE
JIOTUYECKU ONPEIETIEHHO U3JI0XKHUThH OTBET.




HeyIIOBJIeTBOpI/ITe.]Il:HOI ITIOKa3aHO HC3HAHMUC, 1100 OTPBIBOYHOC IIPCACTAB-
JICHUC O INOHATHAX U TEME BOIIPOCA, OTCYTCTBHC JIOTUYECKOM CBS3HU B OTBETE.

2 Ycrnblii aokaan (YO-3)

Jloknan, coodiieHrne — 3T0 MPOYKT CAMOCTOSITENLHOM pab0OThl 00yUaroIIero-
Csl, IPEICTABIIAIONINN CO00M MyOIMYHOE BBICTYIIEHUE MO MPEICTABICHUIO MOTY-
YEHHBIX PE3YJIbTATOB PEIIECHUS OIpPEACIICHHON y4eOHO-IPAKTUYECKOH, y4yeOHO-
MCCIIE0BATENbCKON WM HAYYHOU TEMBL.

Ha noknan BBIHOCUTCS aHAIN3 CIOKHOM XMMHUKO-TEXHOJIOTUYECKOTO MPOLEC-
ca (Ha aHTJIMICKOM SI3BIKE):

- ONHMCAHUE XAPAKTEPU3YEMOIO XHMHUKO-TEXHOJIOTHYECKOrO0  Ipolecca
(XTID);

- knaccudukanus onuceiBaemoro XTII;

- (yHKIHMOHAJIbHAS U TexHoorndeckas cxembl XTII;

- anamu3 XTII: xapakTepucTrka OCHOBHBIX yciaoBuM nporekanus XTII, oc-
HOBHBIX ¥ BCIIOMOTATEJIbHBIX aIMapaToB M YCTPOUCTB, HEOOXOAUMBIX JJISI OCYIIIE-
crBieHus XTII, OCHOBHBIX M BCIIOMOTraTelIbHBIX ITOTOKOB, OCHOBHBIX TE€XHOJOTH-
YECKHUX MMApAMETPOB;

- oOmacte npumenenus X TII.

KpuTtepun oieHKH yCTHOTO 0K/Ia/1a

Jloknaasl mpeACTaBIsIOTCA ¢ Mpe3eHTanuen. Joknan u npe3eHrauus OUCHHU-
BAIOTCS 110 COBOKYITHOCTH.

«OTIMYHOY» BBICTABISIETCA CTYAEHTY, €CIU CTYJEHT IO TEME JOKJIAJa TOYHO
OTIpEeIeNINI €ro COACPKAHUE U COCTABJIAIONINE; paboTa XapaKTepU3yeTcs CMBICIIO-
BOM LIEJIOCTHOCTBIO, CBSI3HOCTBIO U MOCJIEIOBATEIBHOCTh U3JIOKEHUS; ITPUBEICHBI
JUTEpaTypHbIE JTaHHbIC, CTATUCTUYECKUE CBEIACHUS; CTYIECHT BJIAJACET HABBIKOM
CaMOCTOSITEJIbHOTO TIOMCKa HEOOXOIUMOM Mo Teme AOoKiaja UHPOpMALMH, METO-
JamMH ToucKa MH(pOpMaluu, MpUeMaMu aHalli3a U BbIOOpa TEOPETHUECKON HH-
dbopMmaruu 1o Teme A0KIaAa; GAKTUYECKUX OLIIMOOK, CBI3aHHBIX C TOHUMAHUEM U
PacKpBITHEM TEMBI JOKJIA1a HET.

«XOpo1LI0» BBICTABIIAETCS, €CIU CTYJIEHT 10 TEME J0KJIaa JOCTATOYHO TOYHO
OMPEJEINII €ro CoJIepKaHUe U COCTABIISIIONIUE; padoTa XapaKTEPU3YETCs] CMbICIIO-
BOW LIEJIOCTHOCTBIO, CBSI3HOCTBIO M IMOCIJIEIOBATEIBHOCTh M3JI0KEHUS; TOMYIIECHO
HE3HAUUTEIbHbIE OIIMOKK MpU OOBSICHEHHM COAEpP>KaHUS TEMbI JIOKJaja; MpuBe-
JICHBI JIMTEPaTypHbIE JTAHHBIE; CTYAECHT BJIAJIEET HABBIKOM CaMOCTOSITEJIBHOTO IIO-
UCKa HE0OX0aMMOM 1o Teme NoKjIana uHdopmaruu; GakTUYECKUX OLIUOOK, CBS-
3aHHBIX C IOHUMAHHEM M PACKPBITUEM TEMBI JOKJIa1a HET.



((YI[OBJIeTBopI/ITeJIBHO)) BBICTABJIAICTCA, CCJIM CTYACHT IO TCMC HOKJIa/la OIIpcC-

ACJINIT OCHOBHOC €TI0 COACPIKAHNUEC U COCTABJIAIOIINC, IIOHUMACT 0a30BbIC TECOPECTU-
YECKHUEC OCHOBBLI TEMbI AOKJIaJa; JONMYIICHO HEC3HAUYUTCIbHBIC OIINOKHU Ipu 00BsIC-
HCHHM COACPKaHMUA TEMbl AOKJIaJd, HC IIPUBCACHBI JUTCPATYPHBIC JAHHLIC, CTY-

JACHT ITOKa3bIBA€CT HC AOCTATOYHOC O6JI3I[3HI/IC HaBBIKOM CaMOCTOATCIBHOI'O IIOHUC-

Ka He0OX0IMMOI IO TeMe JI0KIa1a MH(OpMallMK; UMEIOTCS He3HAUNTEIbHbIE (haK-

THYCCKHUC OI]_II/I6KI/I, CBA3AHHLIC C IOHUMAHHUECM U PACKPBITUCM TCMbI JOKJIa1a.

((HCYI[OBHCTBOPI/ITCJ'IBHO» BBICTABJIAICTCA, CCJIIM MCIIOJB3YCTCA JIA OOKJIazad

TEKCT 0e3 HCpCp&6OTKI/I, aHalin3a 1 KOMMCHTAapUEB, OTCYTCTBYIOT IIOHUMAHUC TC-
MBI; HC pAaCKphITa COACPKaAaHUE TCMbI JOKJIala; OTCYTCTBYCT JIOTHYCCKas IMOCICIO0-

BaTCJIBbHOCTL B CTPYKTYPC JOKJIaaa.

Kpurtepuu oneHKH npe3eHTanum J0KJIaaa

Onenka Heynosnersopu- VY nosnersopu- Xopouo OtnnuHO
TEJIbHO TEJIBbHO
Kpurepun CopepxaHue KpUTEPHUEB
PackpeiTne Tewma He packpsl- | Tema packpbiTa Tema packpsita. Tema packpsita
TEMBI Ta. OTCYTCTBYET | HE MOJHOCTBIO. [IpoBenen ananu3 | mosHocThiO. [1po-
3aKJII04YEHUE 3aK/Ir04YeHNE He TeMbl. [lokazaHo | BeJeH aHaIu3 ¢
C/EJIaHO WM HE HCIIOJIb30BaHUE IIPUBJICYCHUEM
000CHOBAHO. JOTIOJIHUTEIBHOM | TOMTOJTHUTEIBHOU
uHpopmanuu. 3a- | IUTEPATyphl U
KJIIOUEHUE clieNa- | 3JIEKTPOHHBIX UC-
HO U 000CHOBAHO. | TOYHUKOB HH-
¢dopmanuu. 3a-
KIIF0YeHne oboc-
HOBAHO.
IIpencras- [IpencraBnsiemast | I[Ipencrasnsiemas | [IpencraBnsiemas | [IpencraBnsiemas
JIEHUE uHpopmanus 1o- | uHbopMmanus He | uHpopmarus no- | uHGopMaus mno-
TUYECKU HE CBA- | CUCTEMATU3UPO- | CIE€JOBAaTEbHA U | CIIEIOBATEIbHA U
3aHa. He ucnonb- | BaHa ¥ W/niM HE | HE CUCTEMATH3U- | CUCTEMAaTU3UPO-
30BaHbI 0a30BBIE | [IOCIIENOBATEID- poBana. Mcnosnb- BaHa. Ucnonr30-
npodeccuonans- | Ha, 6a30BBIC 30BaHbI 0a30BbIC | BaHBI 0a30BBIC
HbIC TEPMUHBI. npod. Mcnonb3o- | mpodeccronans- | npodeccuoHa b-
BaH 1-2 6a30BBIX | HbIE TEPMUHBIL. HbIC TEPMUHBI.
pod. TepMUHA.
Odopmnenune | He ucnonp3oBa- | Mcrnonbp3oBaHbl Hcnosnb30Banbl [Iupoxo ucmnomns-
HbI TEXHOJIOTUU TEXHOJIOTHH. TEXHOJIOTHH. 30BaHbI TEXHOJIO-

Power Point.
MHOro HCIOJIb-
30BaHO pa3Bep-
HYTOT'O TEKCTOBO-
ro mMarepuarna,
KOTOpPBIN 3a4u-
TeIBaeTcs. boib-
e 4-x oImooK B
MPEACTaBISIEMOMN
nHpopmanuu.

Power Point gac-
THYHO.

YacTuuHO HC-
MOJIb30BaH pa3-
BEPHYTBIN TEK-
CTOBBIM MaTepua-
J1a, KOTOPBIN 3a-
YHUTHIBaeTCs. 3-4
OIIMOKY B TIpeI-
CTaBIISICMOM HH-

Power Point.
TexcToBBIN MaTe-
pHa UCTIOIIB30-
BaH Te3ucHo. He
boiee 2-X OIMINO0K
B IIpeICTaBIIsIe-
Moii nHpopMma-
107078

ruu Power Point u
np. TexcToBbIi
MaTepuai uc-
ITOJI30BaH TE3HMC-
HO. OTCYTCTBYIOT
OIIMOKHU B HH-
dopmanuu.




dhopmarumu.
OTBeTHI Ha Het oTrBeTOB Ha OTBETHI TOJIBKO OTBETHI HA BO- OTBeTHI Ha BO-
BOIPOCHI BOIPOCHI Ha AJIEMEHTapHbBIE | TPOCHI TIOJIHBIE MIPOCHI TIOJTHBIE C
BOIIPOCHI H/UIN 9aCTHYHO MPUBEJICHUEM I10-
ITOJTHEIC SICHCHHI

3 TectoBble 3aaanus (I1P-1)

1. Environmental chemistry
a) is a process of alteration in shape or size of a body under the influence of
mechanical forces
b) is the net movement of mass from one location, usually meaning stream,
phase, fraction or component, to another
c) is the study of the sources, reactions, transport, effects, and fates of chem-
ical species in the air, soil, and water environments; and the effect of human activi-
ty on these.
d) is a method or means of somehow changing one or more chemicals or
chemical compounds
2. Mass transfer
a) is a process of alteration in shape or size of a body under the influence of
mechanical forces
b) is the net movement of mass from one location, usually meaning stream,
phase, fraction or component, to another
c) is the study of the sources, reactions, transport, effects, and fates of chem-
ical species in the air, soil, and water environments; and the effect of human activi-
ty on these.
d) is a method or means of somehow changing one or more chemicals or
chemical compounds
3. Chemical process
a) is a process of alteration in shape or size of a body under the influence of
mechanical forces
b) is the net movement of mass from one location, usually meaning stream,
phase, fraction or component, to another
c) is the study of different processes in Chemical Industry
d) is a method or means of somehow changing one or more chemicals or
chemical compounds
4. Mechanical process
a) is a process of alteration in shape or size of a body under the influence of
mechanical forces
b) is the net movement of mass from one location, usually meaning stream,
phase, fraction or component, to another
c) is the study of different processes in Chemical Industry
d) is a method or means of somehow changing one or more chemicals or
chemical compounds




5. Transport phenomena
a) 1s the choice and sequencing of units for desired chemical transformation
of materials
b) concerns the exchange of mass, energy, charge, momentum and angular
momentum between observed and studied systems
c) is to use chemistry and engineering to turn raw materials into usable
products, such as petrochemicals and plastics on a large-scale, industrial setting
d) is an approach to proof theory that attempts to provide a formal model of
logical reasoning as it "naturally" occurs
6. Process design
a) is the choice and sequencing of units for desired chemical transformation
of materials
b) concerns the exchange of mass, energy, charge, momentum and angular
momentum between observed and studied systems
c) 1s to use chemistry and engineering to turn raw materials into usable
products, such as petrochemicals and plastics on a large-scale, industrial setting
d) is an approach to proof theory that attempts to provide a formal model of
logical reasoning as it "naturally" occurs
7. The main purpose of chemical engineering
a) 1s the choice and sequencing of units for desired chemical transformation
of materials
b) concerns the exchange of mass, energy, charge, momentum and angular
momentum between observed and studied systems
c) is to use chemistry and engineering to turn raw materials into usable
products, such as petrochemicals and plastics on a large-scale, industrial setting
d) is an approach to proof theory that attempts to provide a formal model of
logical reasoning as it "naturally" occurs
8. Cellulose for commercial purpose
a) comes mostly from wood and cotton, whereas cellulose for research
comes from bacteria, algae, and ramie (also a textile fiber); preparation includes
pulping and purification, with an alternative method of steam explosion
b) is energy that is collected from renewable resources, which are naturally
replenished on a human timescale, such as sunlight, wind, rain, tides, waves, and
geothermal heat
c) is the catch-all term for the shift in worldwide weather phenomena associ-
ated with an increase in global average temperatures
d) is the process of judiciously exploiting biological processes to minimize
an unwanted environmental impact; usually the aim is the removal of a contami-
nant from the biosphere
9. Bioremediation
a) comes mostly from wood and cotton, whereas cellulose for research
comes from bacteria, algae, and ramie (also a textile fiber); preparation includes
pulping and purification, with an alternative method of steam explosion




b) is energy that is collected from renewable resources, which are naturally
replenished on a human timescale, such as sunlight, wind, rain, tides, waves, and
geothermal heat

c) is the catch-all term for the shift in worldwide weather phenomena associ-
ated with an increase in global average temperatures

d) is the process of judiciously exploiting biological processes to minimize
an unwanted environmental impact; usually the aim is the removal of a contami-
nant from the biosphere

10. Climate change

a) comes mostly from wood and cotton, whereas cellulose for research
comes from bacteria, algae, and ramie (also a textile fiber); preparation includes
pulping and purification, with an alternative method of steam explosion

b) is energy that is collected from renewable resources, which are naturally
replenished on a human timescale, such as sunlight, wind, rain, tides, waves, and
geothermal heat

c) is the catch-all term for the shift in worldwide weather phenomena associ-
ated with an increase in global average temperatures

d) is the process of judiciously exploiting biological processes to minimize
an unwanted environmental impact; usually the aim is the removal of a contami-
nant from the biosphere

11. Renewable energy

a) comes mostly from wood and cotton, whereas cellulose for research
comes from bacteria, algae, and ramie (also a textile fiber); preparation includes
pulping and purification, with an alternative method of steam explosion

b) is energy that is collected from renewable resources, which are naturally
replenished on a human timescale, such as sunlight, wind, rain, tides, waves, and
geothermal heat

c) is the catch-all term for the shift in worldwide weather phenomena associ-
ated with an increase in global average temperatures

d) is the process of judiciously exploiting biological processes to minimize
an unwanted environmental impact; usually the aim is the removal of a contami-
nant from the biosphere

12. The oral professional communication

a) possesses structure

b) involves the use of professional terms

c) is in writing form

d) none of above

13. The scientific style of writing

a) includes memorandums, reports, proposals, emails, and other forms of
writing used in organizations to communicate with internal or external audiences

b) is technical writing by a scientist, with an audience of peers — other scien-
tists

c) is produced as a story meant to entertain or convey an author's point of
view.

d) is about observing the world within or around you




14. Business writing
a) includes memorandums, reports, proposals, emails, and other forms of
writing used in organizations to communicate with internal or external audiences
b) is technical writing by a scientist, with an audience of peers — other scien-
tists
c) is produced as a story meant to entertain or convey an author's point of
view.
d) is about observing the world within or around you
15. Monologue
a) is a form of test work
b) is a form of academic instruction
c) is a long speech by one man
d) is a conversation between two or more people
16. Dialogue
a) is a form of test work
b) is a form of academic instruction
c) is a long speech by one man
d) is a conversation between two or more people

17. Formal communication
a) 1s a personal communication form; allows the use of non-professional vo-
cabulary

b) don’t allows the use of non-professional vocabulary
c) is less personal than informal language and is used when writing for pro-
fessional or academic purposes
d) none of above
18. Informal language
a) 1s a personal communication form; allows the use of non-professional vo-
cabulary
b) don’t allows the use of non-professional vocabulary
c) is less personal than informal language and is used when writing for pro-
fessional or academic purposes
d) none of above
19. Total dissolved solids (TDS)
a) is a facility that provides controlled conditions in which scientific or tech-
nological research
b) is a measure of the dissolved combined content of all inorganic and or-
ganic substances present in a liquid in molecular, ionized or micro-granular sus-
pended form
c) is a scientific instrument that measures the hydrogen-ion activity in water-
based solutions, indicating its acidity or alkalinity
d) is the amount of a substance per defined space
20. The laboratory
a) is a facility that provides controlled conditions in which scientific or tech-
nological research, experiments, and measurement may be performed




b) is a measure of the dissolved combined content of all inorganic and or-
ganic substances present in a liquid in molecular, ionized or micro-granular sus-
pended form

c) is a scientific instrument that measures the hydrogen-ion activity in water-
based solutions, indicating its acidity or alkalinity

d) is the amount of a substance per defined space

21. Concentration

a) 1s a facility that provides controlled conditions in which scientific or tech-
nological research

b) is a measure of the dissolved combined content of all inorganic and or-
ganic substances present in a liquid in molecular, ionized or micro-granular sus-
pended form

c) is a scientific instrument that measures the hydrogen-ion activity in water-
based solutions, indicating its acidity or alkalinity

d) is the amount of a substance per defined space

22, A pH meter

a) 1s a facility that provides controlled conditions in which scientific or tech-
nological research

b) is a measure of the dissolved combined content of all inorganic and or-
ganic substances present in a liquid in molecular, ionized or micro-granular sus-
pended form

c) is a scientific instrument that measures the hydrogen-ion activity in water-
based solutions, indicating its acidity or alkalinity

d) is the amount of a substance per defined space

23. Mark the non-environmental international agreement in a list below

a) Convention on the Protection and Use of Transboundary Watercourses
and International Lakes (ECE Water Convention), Helsinki, 1992

b) Strategic Arms Reduction Treaty, 1993

c) The Paris Agreement, 2015

d) The Kyoto Protocol, 1997

Kpurtepuu onieHK# TeCTOBbIX 3a1aHUI

OtnuyHo: BeiOpano 100-86 % mpaBUIbHBIX BAPUAHTOB OTBETOB.

Xoporo: BeIOpaHo 85-76 % npaBUIbHBIX BAPUAHTOB OTBETOB.

VY noBneTBopuTENbHO: BEIOpaHO 75-51 % mpaBUIIbHBIX BApUAHTOB OTBETOB.

HeynosnerBopurensHo: BeiOpaHo 50 % U MeHee NpaBUIIBHBIX BapHaHTOB
OTBETOB.





