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Po3misiHyTO (hOopMyITIOBAaHHS TIOHSATTS €KOJIOTIYHOI KYIBTYPH 1 ii CyTHOCTI B
TUTaHI BUXOBAHHS BICOKMX I'YMaHICTUYHHUX [IHHOCTEH Ta OPIEHTHUPIB 1 PONb Xi-
MIYHHAX AUCIUILTIH B IEOMY TIpo1ieci. ¥ KOHKPETHHX TeMaX Kypcy HeopraHigHOi
1 opra"iuHoi XiMii aHATI3yeEMO CTPYKTYPY, BIACTHBOCTI, €KOJIOTIUHYy HeOe3IeKy,
SIKy HECYTh XiIMiuHI 3a0pyIHIOBadi HaBKOJHUIIHROTO cepemoBuiia. OmxHOYacHO
3 KOHCTaTari€o (axTiB MO BiAMOBIIHUX PEUYOBHHAX, aHATI3YEMO HUIXH, IO
3a0e3meuyoTh 3MEHIICHHS a00 3HUIICHHS iX BIUTUBY Ha JAOBKiLIA. IIpu mipomy
PO3TIAAAETHCS MOKITMBICTD BUKOPUCTAHHS XIMIYHUX 1 (Di3WKO-XIMIYHHX METO-
IIiB MO0 BUPIMICHHS SKOJIOTiYHUX mpodieM. OTpUMaHUi aHalli3 CTBOPIOE Iie-
perxyMoBH 10 (hOpMyBaHHS €KOJIOTIYHOT KyIBTYPH MaiOyTHIX (haXiBIIiB IPUPOI-
HUYOTO HAINpsIMY, IO IPYHTY€ETHCS Ha BiAMOBINHUX 3HAHHSIX, BMIHHSX, TOCBIIY.
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PaccMoTpeHs! (OpMYIMPOBKH TOHSTHS SKOJIOTHUECKOH KYJIBTYPHI M €e
CYIIHOCTH B IUIaHE BOCIHHMTAHMS BBICOKMX T'yMaHHCTHYECKHX LEHHOCTEH M
OpPHUEHTHUPOB, a TAKIKE POJIb XUMUYECKHUX AUCLUUILIUH B 3TOM Iporecce. B koH-
KPETHBIX TEMax Kypca HEOPraHMYECKOM M OpraHHYeCKOM XUMHHU aHaJIH3upy-
€M CTPYKTypy, CBOMCTBA, IKOJIOTHYECKYH0 OINACHOCTb, KOTOPYIO HECYT XUMHU-
YECKHUE 3arpsi3HUTENN OKpyxKaroled cpensl. ONHOBPEMEHHO ¢ KOHCTaTaluei
(baKkTOB JIEHCTBHS COOTBETCTBYIOIINX BEIIECTB, aHAIN3UPYEM IIyTH, 00eCHedn-
BalOIME YMEHBLICHNE WM YHHUYTO)KCHUE MX BIMSHHS Ha OKPY)KAIOIIYIO CPELy.
[Tpu sTOM paccMarpuBaeTcsi BO3MOXKHOCTB MCITOIB30BaHUS XUMUYECKUX U (H-
3MKO-XUMHYECKHX METOJIOB PELICHUSIO 3KOJIornIecKux npoodiem. [lomyueHnsii
aHAJIM3 CO3/1aeT NPEIIOCHUIKH K (POPMHPOBAHUIO FKOJIIOTHYECKON KYJIBTYpBI Oy-
JYLIMX CIIENUAIUCTOB €CTECTBEHHOI0 HAIPABIEHUs, OCHOBAHHOI'O HA COOTBET-
CTBYIOIIMX 3HAHUSX, YMEHUSX, OIIBITE.

KuroueBble ciioBa: sKonorudeckas KyJnbTypa, €CTECTBEHHBIE CIIeLUallb-
HOCTH, XMMHYECKHE BEIIECTBA, HKOJOIMYecKas Oe3011aCHOCTh, OKpYXKaromlias
cperna.

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: Irogovik@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

205



Bicnux KITHY imeni lsana Ozicuka. Cepis exonoeis

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.

IMocranoBka mpo06iieMu, akTyadabHicTh. B cydacHOMy CBiTi TOCTpO MO-
CTa€ MUTaHHS MPOTUOOPCTBA PO3YMHOTO Ta XUKAIBKOTO Y JisUTbHOCTI JIFOICTBA.
I TinbKM imeosoris po3yMHOro 3MOKe 3a0€3MeYUTH NPOLBITAHHS 1 BUKMBAHHS
MIPUPOH 1 JTFOACTBA. PO3MIIsIaroun 11e MOHATTS B MIPHU3Mi IPUPOIHOTO JOBKIIIIS
1 BHYTPILIHBOTO CBITY JIIOAMHU MU (OPMYEMO TOHSTTS €KOJIOTIYHOI KYJIBTYpH,
sIKa TIOCIJIa€ OJTHE 13 YIIbHUX MiCIb cepe]] pi3HOMaHITHUX (popm KynbTypu. CBo-
MU LIJSIME CKOJIOTIYHA KYJIBTypa CIPSMOBaHA Ha BUXOBAHHS BUCOKUX T'yMaHIC-
TUYHUX I[IHHOCTCH Ta OPIEHTUPIB B JKUTTI KOXKHOT JFOIMHA Ha 0Jaro JIFOICTBA
1 IPUPOIHOTO MOBKULISL. 3BUYANHO, IO CKOJIOTIYHA KYJIbTypa IOBUHHA IIPHBH-
BaTHCS JIFOIMHI 3 IUTAYUX POKIB, aJie OCOOIHMBUI HArOJIOC CTABUTHCS B IIPOIIECi
3100y TTsI axoBOl CrELiaJbHOCTI, TUM OUIbIIE, IPUPOAHIYOTO Hanpsmy. Juc-
LUILTIHA, IO TOTYIOTh CIICI[iallicTa FOTO HampsiMy OE3MEepedHO MPUAMAIOTh
yudacTb B popMyBaHHI HOTO €KOJIOTTYHOT KyJIBTYPH, OJHAK XIMIYHUM JHCIHILII-
HaM B I[bOMY BiJJBOAMTHCS MEPIIOYEProBa i 3Ha4HA poiib. CyTHICTH IMOJISITAE B
TOMY, 10 3a0pYIHCHHS HABKOJIUIITHBOTO CEPEIOBHUIIA BiJOYBAETHCS XIMIYHUMH
PEUOBHHAMU, HE3aJICIKHO Bifl IXHHOTO IMOXO/KCHHS.

AHaJi3 gocaimkens Ta myOJikamii 3a Temor. Buxonsuu 3 niteparypu
Ta BIACHUX JOCIIHKEHb HaMU C(HOPMYIILOBaHI OCHOBHI ITO3UIIIT OO0 BIUIHBY
XIMIYHUX 3a0pyIHIOBAYiB HABKOJIHUIIHHOTO CEPEIIOBHIIA Ta MOXKJIIMBI MIUISIXH SIKi
3a0e3meyarb 3MCHIICHHS 00 3HUIICHHS iX BIUIHBY.

MeTonu nocaimxennst. s hopMyTtoBaHHS Pe3yJIbTATIB TOCIIIKCHb BU-
KOPUCTAHO HAYKOBO-METOAWYHY JIITEPaTypy Ta JOCBiJ KOJICKTHUBY, IO BiAIMOBI-
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Jla€ 3a XIMIYHY MiJArOTOBKY MailOyTHIX (haxiBIiB Ha Kadeapi arpoximii, XiMiYHIX
Ta 3araJibHO0I0NOTTYHKUX AUCHMILTIH [ToaiIbChKOrO Iep)KaBHOTO arpapHoO-TeX-
HIYHOTO YHIBEPCHTETY.

OcHoBHi pe3yjabTaTu Ta iX aHaJi3. BBaxaeTbcs, 110 OCHOBHUMH 3a-
Opy[HIOBauYaMH € TEIUIOEJICKTPOCTAHIIIT, METAIyprisl, TPAHCIIOPT, XiMiYHA IPO-
MUCJIOBICTB 1 1H. AJle Bcix iX oOeHye Te, o B arMocdepy, B pe3yibTari ix
JUSUTBHOCTI, MONa/Ial0Th KOHKPETHI XIMIYHI PEYOBHHH, SIKi B CBOIO YEpry CHpH-
YHHSIOTH eKoJloriuHy HeOesneky. [Ipn mpomy armocdepa 3a0pyaHIOETBCS Ta-
KMMH pedoBHHaMu, sik okenau Kapbony, Cynbdypy, Hirporeny, cipkoBonHeM,
amiakom, crnosrykamu (ropy, XJIopy, TBEpi MHIOBI BUKHIM 1 iH. ToMy B KOH-
KpPETHHX TeMaX Kypcy HEeOopraHiyHoi Ximii JOKIaJHO 3yNUHIEMOCH Ha iX Xa-
PaKTEepUCTHUIIi 1 BKa3yeEMO Ha MOXKJIMBICTb 3MEHILCHHS 200 3HUIICHHS 1X BIUIU-
By. Tak npu po3misii CHONYK BYIJICIIO BKa3y€EMO HA TOKCHYHICTH MOHOOKCHIY
KapOoHy Ta mIKi[uIMBICTh HaMIPHOT KUIBKOCTI BYIVIEKHCIIOTO ra3y (IIapHHKO-
Buil edexr). Busuaroun okcumu Cynbgypy ta HiTporeny BiaMiuaemo ix poisb
B BUNAJaHHI KUCIHX JIOIIIB, 1[I0 CTBOPIOE HETATUBHUN BIUIMB HA POCINHHU, M-
TaJeBi KOHCTPYKii, OyaiBeIbHI MaTepiaiu, Mam ITHUKN apXiTeKTypH. Busuen-
HSI TAJIOTEHIB MMOEAHY€EMO 3 BIUIMBOM (D TOPIIOXIIHUX Ha PyHHYBaHHS 030HOBOTO
mapy i HeraTMBHY POJIb LIbOTO MPOIIECy B II0OAJBbHIN eKosoriuHiil Hebe3neri.

BuBuatoun MiHepasibHI JOOpHBa CIliJi 0COOIMBO 3BEPHYTH yBary Ha HiT-
pary, mporecu amoHidikamnii i 3a0pyAHEHHSI XapyOBUX IMPOAYKTIB HiTparamu
Ta HITpUTAMU. SIKIO /esKi HeOpraHiYHI PEYOBHHU € 3a0pyJHIOBAYaMU HaBKO-
JIMIIHBOTO CEPEOBUIA, TO MPOLECH, IO BiAOYBAIOTHCS B )KUBUX OpraHizMax €
HACJIJIKOM IIEPETBOPEHHS OPTaHIYHUX PEYOBHH, @ TOMY EKOJIOTIUHI aCleKTH B
Ipoleci BUKJIaJaHHs opraHiyHoi XiMii HaOyBaroTh OUIBII IIMOOKOI 1 KOHKpET-
Hoi opmu. SIkpa3 3aXuCT KKUBOT MarTepii i € OCHOBOIO €KOJIOTIYHOT Oe3MeKH.

3 iHIIO CTOPOHM OpraHiyHi 3a0pyJHIOBaui OLIBLI MMOIIMPEHI B BUKOPHC-
TaHHI, TOMY 1110 IECTHLIUN B OCHOBHOMY I1€ PEYOBHHH OPraHIYHOTO IIOXOJKEH-
HS 1 B OCHOBHOMY CHHTETHYHOTO. JIOCHTH CKa3aTH, 10 IOPIYHO B SIKOCTI Iie-
CTHLIUIIB BUITPOOOBYIOThCS O1M3bK0 150 HOBHX OpraHiYHHMX PEYOBHH, 3HAYHA
KIJIBKICTB 3 SIKHX PEKOMEHJIYIOTBCS JI0 3aCTOCYBaHHS. TyT BasKJIIMBO HAroJoCH-
TH TIPO >KOPCTKI BUMOTH II[O0 iX XapaKTEpUCTUKH 1 BiactuBocTeid. [To-mepire
BOHH ITOBHHHI OyTH MaJIOTOKCHYHUMH JUIS1 TEIUIOKPOBHUX, @ MICIIsI HEBEJIMKOTO
TepMiHy iX il MOBHHHI PO3KJIQAATHCS HA HEIIKIUIMBI PEYOBHHU 1 HEe 3a0pyn-
HIOBATH IPYHTH, BOJOHMH, HE IOTPAILIATH B KOPM JUUIS TBAPUH 1 IKY JUISI JIIOJCH.
[Mpukmnaz 3 exonoriunoto Hebesnekoro /AT 4iTko 1mokasas Mpo HEMOXIIUBICTH
BUKOPUCTAHHS BHCOKOTOKCHYHHX apOMAaTHYHUX TraJIOTSHIIOXITHUX 1 Ha 3MiHY iM
MIPUXOAATH OLTBII TOMipHI eTepu (pochopHUX KUCTOT. [HIIMMHN HeOe3meuHNMHI
OpraHiYHMMH PEUOBMHAMHM € Iperaparty 1no0yToBoi Xximil. Tomy ocobnmBo Ha-
TOJIONIYEMO TIPO JIOTPUMAaHHS MPABUII TEXHIKN O€3MEKH NPH BUKOPUCTAHHI SIK
MCCTHUIXIIB TAK 1 IHIIUX MIPETapaTis.
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B murani exonoriunoi HeOe3neKH NOCUTH BaKJIMBUM € BUKOPHCTAHHS T'0O-
PIOUMX KOPHUCHMX KOTAJIMH 1 HepIll 3a BCe BYINICBOAHEBOI cupoBUHH. [1pu 1160-
My MiJKPECIIOEMO, 10 B CBITI 3a 100y CHAIIOETHCS TUIBKK OlIst MiIbHOHA TOH
Ha(TONPOIYKTIB, HE MEHILC MPUPOAHUX Ta3iB, BYTJUIA 1 IHIINX KOPUCHUX KO-
nasimH. KpiM napankoBoro eexTy 1e Beae 10 IpsSMOro MiIBUIICHHS TeMIepa-
TYpH 3eMIIi, IO B LIJIOMY TPO3UThH IIOOAJIBHUMH KaTacTpodamu, siKi BKe CII0-
CTepiraroThCst 3apa3. A 3BiJICH 1 PO3MOBH IIPO AIBTEPHATHUBHI BUJM €HEpril i
3aco0u sIKi MOXKYTb 1Ie 3a0€3IIeUUTH.

OcobnuBe Micrie B GpopMyBaHHI €KOJIOTIYHOI KYJIBTYpH 3aiiMae IMO3MIIsS
1010 BiJTHOLICHHS JI0 MOJIMEPHUX MarepialiB. AJKe HE CEKpeT, II0 iX YTH-
Ji3anist BifOyBaeThCs HEAOCTATHRO, @ HAKOIIMYEHHS 1X y TPUPOJI TAKOK MOXKeE
MaTH HemepenOadyBaHi Hachinku. BimoMo, mo Ha iX po3KiIagaHHS HEOOXimTHi
COTHI 1 THCSIU1 POKIB.

[Tepenik exosoriyHO HEOE3MEUHHX MPHUKIIAIIB MOKHA ITPOJOBKUTH 1 BOHU
CTOCYIOTBCSI TPAKTHYHO OaraTthox TeM, 0COOJIMBO B Kypci opraniqHoi ximii. Ox-
HaK Ba)KJIMBUM IIOCTAa€ MUTAHHS HE TUIBKHU IIPO PEUOBHHH 1 iX MEPETBOPEHHS, a
TAKOX 13 PI3HOMaHITHUMH XIMIYHUMH 1 Pi3UKO-XIMIYHMMHU METOAAMH, IO CIIPH-
SIFOTh BUPIMICHHIO €KOJOTTYHMX MpPoOJieM HaBKOJHMIIHBOTO cepeoBuIna i 0es-
MICYHUX YMOB KHUTTEAISIIBHOCTI JIFOJICTBA.

BucnoBku. ®opmyBaHHS €KOJIOTIYHOT KyJABTYPH OCIIa€ 0COOIMBE Miclie
IIPY BUBYCHHI XIMIYHHX IUCHUIUIIH 1 TOBUHHO CIIPHATH YCBIJIOMJICHHIO CTY/ICH-
TaMH, 110 30€PEIKCHHS TOBKULISI IPYHTYETHCS Ha BIJIOBITHIX 3HAHHSIX, BMIHHS,
nocsiny. CyTb eKOJIOTTYHOT KYJIBTYPH IPOSIBIISIETHCS B I0AHINBOMY, OEpeKHOMY
CTaBJICHHI 70 HaBKOJHIIHBOTO CEPEAOBHIIA, PO3yMHOI'0 BUKOPHCTAHHS Oarar-
CTBa 3€MHUX HaJp, 30€peKeHHs BIACHOTO 3/I0POB’S 1 OTOUYIOUHX B YMOBAX BH-
POOHHMITBA | BUKOPUCTAHHS BUPOOJICHOT MPOIYKILI.
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