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Po3rnsHyTO (OpMYITIOBAaHHS MTOHSATTS €KOJIOTIYHOI KYJIBTYPH 1 11 CYyTHOCTI B
IUTaHI BUXOBAHHS BUCOKHX T'YMaHICTUYHUX LIHHOCTEH Ta OPIEHTUPIB 1 POIB Xi-
MIYHHX JUCLMIUTIH B IbOMY TIpOIeci. ¥ KOHKPETHHX TeMaX Kypcy HEOpraHiqHO1
i opra"iuHo{i XiMii aHaII3yeEMO CTPYKTYPY, BIaCTHBOCTI, €KOJIOTIUHYy HEOEe3IeKY,
SIKYy HECYTh XiMiuHI 3a0pyIHIOBadi HaBKOJIUIIHBOTO cepenoBuina. OQHOYacHO
3 KOHCTAaTaIi€ro (akTiB MO BiAMOBIIHUX PEUOBHHAX, aHATI3YEMO IUIIXH, IO
3a0e31euyr0Th 3MEHIICHHS a00 3HUILCHH 1X BIUIMBY Ha JOBKLLIA. [Ipu mipomy
PO3TIIAAAETHCS MOKITUBICTh BUKOPUCTAHHS XIMIYHUX 1 (Di3WKO-XIMIYHIX METO-
IIiB IIO/I0 BUPIMICHHS €KOJOTIYHUX mpodieM. OTprMaHUI aHali3 CTBOPIOE Tie-
pexyMoBH 10 (hopMyBaHHS €KOIOTIYHOT KyIBTYpH MaiOyTHIX (haxXiBIiB IPUPOI-
HHUYOTO HAIPSMY, IO IPYHTYEThCS Ha BiJIIOBIJHUX 3HAHHSX, BMIHHSX, IOCBIJY.

KirouoBi ciioBa: exonorigyea KymnbTypa, MPUPOIHUYI CIIEHIANBHOCTI, Xi-
Mi4HI pEYOBHHH, €KOJIOTi4YHA Oe31eKa, HaBKOJIHIITHE CEPEIOBHIIIE.
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PaccmoTrpeHsl (DOPMYITMPOBKH TOHSATHS SKOJIOTHUECKOH KYJIBTYPHI M €€
CYLIHOCTH B IUIAHE BOCIUTAHMS BBICOKMX TI'YMaHHUCTHUECKUX LEHHOCTEH u
OpPUEHTHUPOB, a TAKXKE POJIb XMMUYECKUX AUCLUILIMH B 3TOM Ipolecce. B koH-
KPETHBIX T€Max Kypca HEOPraHMYeCKOW M OpraHM4YecKOH XMMHUH aHATU3UPY-
€M CTPYKTYpY, CBOICTBA, IKOJIOTUYECKYIO OMACHOCTh, KOTOPYIO HECYT XUMHU-
YeCcKHe 3arpsi3HUTENH OKpyxaromeil cpeapl. OTHOBPEMEHHO C KOHCTaTaluen
(hakTOB JIEHCTBHSI COOTBETCTBYIOIIMX BEIECTB, aHAIU3UPYEM ITyTH, 00eCIeyH-
BaIOIINE YMEHbIICHUE WIN YHUUTOKEHUE UX BIMSHUS Ha OKPY)KAIOIIYIO CPEy.
[Tpu aTOM paccmarpuBaeTcsi BOSMOXKHOCTh HCHOJIB30BAHMSI XUMUYECKUX U QH-
3MKO-XMMHYECKHUX METOJIOB PEIICHUSIO IKOJI0TnuecKux rpodiem. [loimyueHHbIi
aHaJIM3 CO3/AeT NPENNOCHUIKH K (OPMHUPOBAHUIO SKOJIOTHYECKON KYJIBTYPbI Oy-
JYLIUX CIEHUAINCTOB €CTECTBEHHOTO HAallPaBJIEHUs, OCHOBAHHOI'O Ha COOTBET-
CTBYIOIIMX 3HAHUSX, YMEHHUSIX, OTBITE.

KuroueBble ci1oBa: dKojnoruueckas KyJlbTypa, €CTECTBEHHBIE CIIELHalIb-
HOCTH, XUMHYECKHE BELIECTBA, HKOJOrHYeckasi 0e30MacHOCTb, OKpYIKaIoIias
cpena.

FORMATION OF ECOLOGICAL CULTURE OF STUDENTS
OF NATURAL SPECIALTIES WHILE
TEACHING CHEMICAL SCIENCES

L.Y. Rogovik, R.S. Yamborak
State Agrarian and Engineering University in Podillya
Shevchenka str.13, Kamyanets-Podolskyi, Ukraine, 32300. E-mail: lrogovik@ukr.net

Purpose. The concept of ecological culture and its essence has been
considered in terms of training high humanistic values and principles and
the role of chemical disciplines in the process. The structure, properties and
environmental risks posed by chemicals polluting of environment are analyzed
in specific topics of inorganic and organic chemistry courses. Along with the
consistency of facts on the substance, we analyze ways of ensuring the reduction
or elimination of their impact on the environment. At the same time the use
of chemical and physicochemical methods to solve environmental problems
are considered. The result of our analysis creates conditions for formation of
ecological culture of future specialists of natural specialty, based on knowledge
of relevant skills and experience. Methodology. Methodological literature and
the experience of our team, responsible for chemical training of future specialists
at the Department of Agricultural Chemistry, Chemical and General Biological
Sciences in State Agrarian and Engineering University in Podillya, was applied
in order to formulate the results of the research. Results. It is considered that
the main pollutants are power stations, metallurgy, transportation, chemical
industry and others. Though, they have one thing in common: the specific
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chemicals, which get into the atmosphere causing ecological danger in result of
the pollutants’ activity. Meantime the atmosphere is polluted by such substances
as oxides of carbon, sulfur, nitrogen, hydrogen sulfide, ammonia, compositions
of fluorine, chlorine, solid emissions of dust and so on. Therefore, we focus
on their characteristic in details and point to the possibility of reducing or
destroying their influence while teaching the specific themes of the course of
inorganic chemistry. So, considering the compositions of carbon, we point out
the toxicity of carbon monoxide and harmful and excessive amounts of carbon
dioxide (greenhouse effect). Studying oxides of sulfur and nitrogen we mark
their role in the loss of acid rain, which creates a negative impact on plants,
metal structures, building materials, architectural monuments. We combine the
study of halogens with the influence of fluorine derivative on the destruction of
ozone layer and the harmful role of this process in the global ecological danger.

While studying fertilizers it is necessary to pay special attention to nitrates,
ammonification processes and contamination of foodstuffs with nitrates and
nitrites. If some inorganic substances are environmental pollutants, it means that
the processes occurring in living organisms is the result of the transformation
of organic substances, and therefore environmental aspects in the process of
teaching organic chemistry acquire more profound and concrete forms. The
protection of living matter and is exactly the basis of ecological safety.

On the other side, organic pollutants are more common in use as pesticides
are mainly of organic origin, which is mostly synthetic. It would be sufficient
to say that each year approximately 150 new organic substances are tested as
pesticides, a large number of which are recommended for use. It is important to
emphasize here on the strict requirements concerning their characteristics and
properties.

Firstly, they have to be of low toxicity for warm-blooded, and after a brief
period of their action they should decompose into harmless substances and do
not pollute the soil, water, do not get into the animal feed and food for people.
An example of the ecological hazard of DDT clearly performed inability to use
highly toxic halogen derivative and they were substituted by more moderate
ethers of phosphoric acids. Other dangerous organic substances are household
chemical preparations. That is the reason why we particularly emphasize on the
safety rules when using pesticides as well as other drugs.

The use of fossil fuels and especially hydrocarbons is very important in
terms of ecological risk.

Thus we underline that about a million tons of oil products, not less natural
gas, coal and other minerals are burned for one day only in the world. Apart from
the greenhouse effect it leads to a direct increase of the earth temperature, which
in general threatens global catastrophes that are already being observed. Hence,
there are talks about alternative energy sources and means that can provide it.
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A position in relation to polymeric materials takes a special place in the
formation of ecological culture. It is not a secret that their utilization is going
insufficiently, and their accumulation in nature may also have unintended
consequences. It is known that their decomposition requires hundreds of
thousands of years.

The list of environmentally dangerous examples may be continued and they
concern almost lots of themes, especially in the course of organic chemistry.
However, an important question is not only concerned with the substance and its
transformation, but as well with various chemical and physicochemical methods
that contribute to solving ecological issues of the environment and safe living
conditions for mankind vital activities.

Conclusion. The formation of ecological culture takes a special place in
the study of chemical disciplines and should promote students awareness that
environmental protection is based on relevant knowledge, skills and experience.
The essence of ecological culture manifests itself in caring attitude to the
environment, rational use of subsurface wealth, preserving of one’s own health
and others in terms of production and the use of products.

Key words: ecological culture, natural specialties, chemicals,
environmental safety, the environment.

Hocranoska mpoGiaemu, akTyabHicTh. B cydacHomy CBITI ToCTpO 10-
CTa€ MUTaHHA HpOTH60pCTBa PO3YMHOT0 Ta XMKAIbKOTO Y JISUIBHOCTI JIFOJICTBA.
I TiTBKY 171€0710TisI PO3YMHOT0 3MOKe 3a0e3MeYnTH HpOHBlTaHHH i BIKMBaHHS
IpUpO/H 1 ozicTBa. Po3misiiaroun e moHsTTS B IIPU3MI TIPUPOHOTO JIOBKIJIIIS
i BHyTleIHLOFO CBlTy JIFOJIMHU MU (bopMyeMo TIOHSITTSI €KOJIOTTYHOT KYJIBTYPH,
sIKa [10CiJjae OJIHE 13 YIJIbHUX MiCIb cepe]l pi3HOMaHITHUX (GopM KyinbsTypu. CBo-
MU [IIMH €KOJIOTiYHA KyJITypa CIIPAMOBAHA HA BUXOBAHHS BHCOKHX rymasic-
TUYHUX LIHHOCTEH Ta OPIEHTHPIB B JKUTTI KOXKHOI JIFOJMHU Ha 0Jaro JIIo/CTBa
1 IPUPOJHOTO AOBKLLISL. 3BUYANHO, 10 €KOJIOTIUHA KYJIBTYpa HOBUHHA TIPUBH-
BaTHUCSI JIIOINHI 3 AUTSYMX POKIB, ajie 0COOIMBHIA HAr0OJIOC CTAaBUTHCS B MIPOLIEC]
3100y TTsI (paxoBOI CHELIaIbHOCTI, TUM OUIbIIE, TPUPOAHUYOTO Hanpsmy. Juc-
LUIUTIHY, [0 TOTYIOTh CHELiallicTa IbOTr0 HalpsMy 6e3nepequ IpUIAMAIOTh
ydacTth B q)opMyBaHm Horo ekosorigHoi KYJIETYPH, O/IHaK XIMIYHAM JTUCLUILITI-
HaM B LIbOMY BIJIBOAWTHCS IIE€pILIOUeprosa i 3HaqHa posb. CyTHICTB moJjsirae B
TOMY, 10 3a0py/IHEHHSI HABKOJIMIIHBOTO CEPEAOBHIIA BiZIOYBA€THCS XIMIYHUMHU
PEYOBHHAMH, HE3aJIEKHO BiJ] IXHBOTO ITOXOPKEHHSI.

AHaJi3 KocaimKeHb Ta mMyosikamii 3a Temor. Buxomsiuu 3 niTeparypu
Ta BJIIACHMX JIOCII/DKEHb HaMU C()OPMYITbOBaHI OCHOBHI MO3MIIT IOJI0 BIIUBY
XIMIYHUX 3a0pyIHIOBAUYiB HABKOJIHUIIHFOTO CEPEIOBHIA Ta MOXKIIMBI IIUISIXH SIKi
3a0e3redars 3MEHIIEHHs a00 3HUIEHHS 1X BILUIMBY.

MeTtonu rocaimxennst. /s GopmyroBaHHS Pe3yNbTaTiB AOCHIIKEHb BH-
KOPHUCTAaHO HAyKOBO-METOJMYHY JIITEpaTypy Ta JOCBiJ KOJIEKTHUBY, IO BiAIOBI-
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Jla€ 3a XIMIYHY ITiATOTOBKY MalOyTHIX (haxiBIiB Ha Kadeapi arpoximii, XiMiYHUX
Ta 3arajbHOO0IOIOTIYHUX TUCHHUILTIH [10AUTECHKOTO JePKAaBHOTO arpapHO-TeX-
HIYHOTO YHIBEPCHTETY.

OcHoBHi pe3ynbTaTH Ta iX aHajdi3. BBakaeTbcs, 110 OCHOBHUMH 3a-
OpyAHIOBaYaAMH € TEIIOCNCKTPOCTAHILI, METaTypris, TPAHCIIOPT, XiMidHa TPo-
MHCJIOBICT 1 iH. Alle BCIX ix 00>exHye Te, 10 B arMochepy, B pesy.ibrari ix
JISUTBHOCTI, TIONaJaf0Th KOHKPETHI XIMI4HI PEUOBHHH, SIKi B CBOIO YEpPry CIIPH-
YHHSAIOTH CKOJOriuHy Hebesmeky. [Ipu npoMy arMocdepa 3a0pyHIOEThCS Ta-
KHMH pedoBHHaMH, Ak okcuau Kapbony, Cynbdypy, Hirporeny, cipkoBoauem,
amiakoM, Croiykamu ¢Topy, X1opy, TBepai muiiosi Bukuau i in. Tomy B KoH-
KPETHUX TeMaX KypcCy HEOpraHi4HOi XiMii JOKJIaJHO 3yNHHSIEMOCH Ha iX Xa-
PAKTEPUCTHIII i BKA3YEMO HA MOXJIMBICTb 3MCHIICHHS a00 3HUIICHHS iX BILTH-
By. Tak mpu po3misii CroiyK BYIJIEIO BKa3yeMO Ha TOKCHYHICTH MOHOOKCHY
KapOoHy Ta MIKiJUIMBICT HaJMIPHOT KUIBKOCTI BYIVIEKUCIIOTO ra3y (IIapHHKO-
Buil epext). BuBuatoun okcunu Cynbhypy ta Hitporeny Biamidaemo ix posb
B BUNAJIaHHI KUCIIMX JIOLIIB, 1[I0 CTBOPIOE HETaTUBHUI BIUIMB HA POCINHH, Me-
TaJIeBl KOHCTPYKLi1, OyAiBeNbHI Marepiany, nam>sITHUKU apxiTekTypu. BuBuen-
HSI TAJIOTEHIB MOEHYEMO 3 BIUIMBOM (PTOPIOXIJHUX HA PyHHYBaHHS 030HOBOTO
11apy i HeraTUBHY POJIb LIbOTO MPOIIeCy B II00aJIbHIN eKoIoTiYHii Hebe3melt.

BuBuaroun MiHepasbHi I[O6pI/IBa CJIiJT 0COOJIMBO 3BEPHYTH yBary Ha HIT-
pary, npouecu amoHiikauii i 3a0pyIHEHHs Xap4OBUX NPOAYKTIB HiTpaTaMu
Ta HITpUTaMH. SIKIIO JIesiKi HeopraHiuHi pe4oBHHU € 3a0pyAHIOBa4aMHU HaBKO-
JIMIITHBOTO CEPEJOBUILA, TO MPOLECH, 1110 BiAOYBaIOTHCS B )KUBUX OpraHizMax €
HACJIIKOM [IEpEeTBOPEHHS OPTaHIYHUX PEYOBHH, & TOMY €KOJIOTI4HI aclieKTH B
Tpoleci BUKJIaJaHHs OpraHiyHol XiMii HaOyBaroTh OLIBII TIIMOOKOT 1 KOHKpET-
HOi (popMmu. SIKkpa3 3aXuCT KHUBOT MarTepil i € OCHOBOIO €KOJIOTTYHOT Oe3IeKH.

3 iHIIOT CTOPOHM OpraHiyHi 3a0pyaHIOBadi OB MMOIIMPEHI B BUKOPHUC-
TaHHI, TOMY 1110 IIECTHUIII B OCHOBHOMY L€ PEUYOBUHH OPTaHIYHOTO IIOXO/KEH-
HSl 1 B OCHOBHOMY CHHTETHYHOTO. JIOCHTh CKa3aTH, 110 IOPIYHO B SKOCTI Ie-
CTHULMJIIB BUIIPOOOBYIOThCSI On3bKo 150 HOBMX OpraHiYHUX PEYOBHH, 3HAYHA
KIUJIBKICTB 3 SIKMX PEKOMEHJIYIOThCS JI0 3aCTOCYBaHHs. TyT Ba)KJIIMBO HAroJocH-
TH TIPO XKOPCTKI BUMOTH IIO/I0 IX XapaKTepHCTHKH 1 BractuBocTeid. [lo-neprie
BOHH TIOBHHHI OyTH MaJIOTOKCHYHUMH JUIsl TETUIOKPOBHUX, @ IICIISI HEBEJIUKOTO
TepMiHy iX Aii HOBMHHI PO3KJIQJIATHCS HA HEIIKIJJIMBI PEUOBHHM 1 HE 3a0pya-
HIOBATH IPYHTH, BOJONMH, HE OTPAILISITH B KOPM JIJIsl TBAPHH 1 TKY JUIS JIFOJEH.
[puknan 3 exonoriunoro HebOesnekoro JIJIT 4iTko moka3aB mpo HEMOXKIUBICTD
BUKOPUCTAHHS BACOKOTOKCHYHHX apOMAaTHYHUX FJIOTCHIOXIHUX 1 Ha 3MiHY iM
MIPUXOAATH OLTBLI TOMipHI eTepr hpocopHUX KUCIOT. [HIIMMYN HeOe3neuHuMHU
OpraHiYHMMH PEYOBHHAMH € TIperapaTu r[o6yTOBo'1' ximii. Tomy ocobnmBo Ha-
TOJIOIIY€EMO PO TOTPUMAHHS NPABHI TEXHIKH Ge3MEKH NPH BUKOPHCTAHHI 5K
TIECTULM/IIB TaK 1 IHIINX Tpernaparis.
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B mutani exonoriunoi HeOe3NeKH JOCUTh BaKJIMBUM € BUKOPHCTAHHS TO-
PIOYMX KOPUCHHUX KOIIAJIMH 1 TIepII 3a BCE ByIJIEBOIHEBOI CUPOBUHU. [IpH 1160-
My IiIKPECIIOEMO, IO B CBITI 32 10Oy CHAIOETHCS TIIBKU OISl MUIBHOHA TOH
Ha(TONPOAYKTIB, HE MEHILIE IPUPOJAHUX ra3iB, ByTULIS 1 IHIINX KOPHCHUX KO-
nauH. Kpiv napHukoBoro epexty 1e Beje 10 NpsMOro HiABHIICHHS TeMIepa-
TypH 3eMIIi, IO B ULIOMY IPO3UTH IIOOANHIMH KaTaCTpO(amHu, sKi BiKe CIIO-
CTepiraroThCst 3apa3. A 3BiJCH 1 PO3MOBH NP0 aJBTEPHATHBHI BUIU €HEpril 1
3ac0o0U SIKi MOXKYTb 1€ 3a0€3IeUHTH.

OcoOnuBe Micue B (GopMyBaHHI €KOJOTIYHOI KYyJIBTYpH 3aiiMa€ IMO3MLIs
II0JI0 BiJIHOLICHHS JI0 MOJIMEPHUX MaTepiajiB. AJKe HE CEKpeT, 10 iX yTH-
Ji3ais BigOyBaeThCs HEAOCTATHBO, @ HAKOIIMYEHHS 1X Yy TIPUPOAI TAKOXK MOXKE
MaTu HerependavdyBaHi HacHinkd. Bimomo, mo Ha iX po3KJIafaHHS HEOOXiIHI
COTHI 1 TUCSIU1 POKIB.

[lepenik exoyoriyHO HEOE3MEUHHUX MPHUKIIA/IIB MOKHA ITPOJIOBKUTH 1 BOHU
CTOCYIOTBCS ITPaKTHYHO OaraTthoX TeM, 0COOJIIMBO B Kypci opranigHoi ximii. Ox-
HaK BaYXJIMBUM TIOCTA€ MUTAHHS HE TUIBKY ITPO PEYOBUHH 1 IX IIEPETBOPEHHS, a
TAKOX 13 PI3HOMaHITHUMHU XIMIYHUMH 1 PI3UKO-XIMIYHUMHU METOaMHU, 110 CIIPH-
SII0Th BHUPILICHHIO €KOJIOTIYHUX NPOOJIeM HAaBKOJIHMIIHBOTO CEepeloBHIIa 1 0e3-
MEYHUX YMOB KUTTEMISIIBHOCTI JIFOJCTBA.

BucnoBku. ®opMyBaHHS €KOJIOTTYHOT KyJIBTYPHU HOCiIa€ 0coOIMBE Miclie
IIPY BUBYEHHI XIMIYHUX JTUCLUILIIH 1 HOBUHHO CIIPUSITH YCBIIOMJICHHIO CTYJICH-
TaMH, 1110 30€peKEHHS JOBKIUIS IPYHTY€EThCS Ha BIAMOBITHUX 3HAHHSIX, BMIHHS,
nocsiny. CyTb eKOJIOTTYHOT KyJIBTYpH HPOSIBISIETHCS B 10AHINBOMY, OEPEKHOMY
CTaBJICHHI JI0 HABKOJMIIHBOIO CEPEAOBHIIA, PO3yMHOTO BUKOPUCTAHHs Oarar-
CTBa 3€MHHUX HaJp, 30€pEKEHHS BIIACHOTO 3/I0POB’S 1 OTOUYIOUMX B YMOBax BH-
POOHUIITBA 1 BUKOPUCTAHHS BUPOOICHOT IPOAYKIIIT.
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