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102 — Ximin

Tun gumjioMa Ta o0cAar
nporpamMmu

Jumom nokropa dinocodii, mepinuii HAyKOBUM CTYITIHb,
4 akanemiunux pok, 30 kpeautiea EKTC

Bumunii HaB4YaJLHUI
3aKJIa

HamionanbHuii yHiBepcuTeT 610pecypciB i
MPUPOAOKOPUCTYBAHHS Y KpaiHH

JlimeHn3yro4a iHCTUTY st

MiHicTepCcTBO OCBITH 1 HAYKH YKpaiHH,

VYxpaina, mp. [lepemornu, 10, m. Kuis, 01135

Iepioa ninen3yBaHHsA

2016 pix

PiBens nporpamu

QF for EHEA — tperiit nuxi, EQF for LLL — 8 piBens;
HPK VYkpainu — 8 pieHb

Meta nporpamu

[TinroroBka BUCOKOKBaJi(hiKOBaHMX HAYKOBIIIB 1 HAYKOBO-TI€JarOT1YHHIX KaJIPIB Y
rajxysi XiMii HIIIX0M 3{1IHCHEHHS] HAYKOBHX JOCIIIKEHb 1 OTPUMAaHHS HOBUX
Ta/a00 MPaKTUYHO CIIPSIMOBAHUX PE3yJIbTATIB, IHHOBAIINHOI AISUTBHOCTI, a TAKOXK
IIITOTOBKY Ta 3aXUCTY JUCEPTAIlii.

XapakTepucTuKa NporpamMu

1 IIpeamerna
o0JacThb (rajaysp
3HAHB)

Ximist
3a cneyianizayiero: Heopeaniuna xivisi (10 — Tlpupomaudi Hayku)

3a cneyianizayicio: Exonoeiuna desnexa (10 — [Tpupoanudi HayKu)

2 dokyc
nporpamMmu:
3arajbHuii/
cneniajJbHUH

Tperiii (ocBiTHHO-HayKOBHIii) piBeHb BHIIOI oOCBiTH 32
3akonom  Ykpainm  «llpo  Bumyy  ocBiTy», BoOcCbMHIl
kBaJidikaniiinnii pisens HanionajabHol paMKu KBaJiQikamin.

3araJgbHui:

JocnigxeHHs 3aKkOHOMIpHOCTEHN 1 po3pO0JIEHHSI HAYKOBO-

NPAaKTUYHUX OCHOB, METOIB 1 MIXO/IB III0J0:

TEOPETUYHHUX YABJICHb XiMii, B TOMY 4ucal m1po OyIoBYy Ta
MeXaHi3M XIMIYHUX peaKIliif;

aHali3y Ta OLIHKM CYYaCHHUX HAYKOBUX JOCATHEHb, T'eHeparil
HOBHUX 1/Ie¥ TIpH BUPIIICHH] JOCTITHUIIBKUX Ta MPAKTUYHHUX 3a/1a4,
y TOMY YHUCJIi B MDKIUCHMITTIHAPHUX 00JIACTSIX;

OCHOBHUX METO/IIB Cy4aCHUX XIMIUYHUX JOCIIKEHb,
(GyHIaMEHTAIbHUX OCHOB Ta METOAIB JM3aiiHy Ta CUHTE3Y
XIMIYHHX CIIOJIYK Ta MaTepialiiB, B TOMY YHUCII 13 33/IaHUMU 3apaHi
BJIACTUBOCTSIMU;




- METOJIB JIOCITIJDKEHHS CTPYKTYpH Ta (YHKIIOHAIBHO BaXJIMBUX
BIIACTHBOCTEH XIMIYHUX CIIONYK;

- aHaji3y B3a€MO3B 3Ky MiXK CKIIAJ0M, OyIOBOIO Ta BIACTHBOCTSIMHU
CIOJIYK, Y TOMY YHCJIi HAHOCTPYKTYPOBAaHUX MaTepialis;

- MPOTHO3y Ta BUKOPUCTAHHS PEAKI[IMHOI 3JaTHOCTI XIMIYHHX
PEUOBHH B PI3HUX arperaTHUX Ta (pa3oBUX CTaHaX;

- MOJICJIIOBAHHS, BHUBYEHHS Ta pO3POOKM  IPOLECIB, 110
BiIOYBalOTbCSA Yy HABKOJIMIIHBOMY CEpPEJOBHUIII 3a y4acTio
00’ €KTiB OCIIKEHHS XiMii.

Cnenianbuuii:  Cneuyianizayin «Heopzaniuna ximian:

Po3pobneHHs KOHIENTYaIbHUX, TEOPETUYHUX 1 METOJIOJIOTIYHUX
OCHOB CHHTE3Y, aHaJi3y Ta JOCIIPKEHHS CTPYKTYpPH HEOPTaHIYHHX
CITOJIYK, 10 MICTATH pochop.

BuBYeHHS CHCTEMaTHKHM KOBAJCHTHUX  HEOPTaHIYHUX
cnonyk  ¢ochopy (enementHuit Qocdop, ¢ocdian, rigpuam,
raJlOTeHiIu, OKCHIH, CyAb(ian, HITPUIN, HWKYI KHCHEBI KHCIIOTH
dochopy, ix comi Ta edipu, opropochopHa kuciora, ii comi Ta
ckianHi edipu, KOHICHCOBAHI JIAHIIOTOBI, KUTBLIEBI Ta PO3ray:KeHi
docdaru i kucinoTH, amopdui dpocdaru Ta pocharHe CKI0).

BuB4YeHHs THUIOBHX CIOCOOIB CHHTE3Y TiJpaTOBaHMX Ta
3HEBOJHEHUX OJHO-, JIBO-, TPU3AMIIIEHUX Ta OCHOBHX (Qocdaris
CTEX10METPUYHOTO CKJIay.

BuBueHHs MeTOAIB CHUHTE3y a30TOBMICHMX HEOpPraHIYHHMX
docdari, 110 MICTATH KaTiIOHU OJHOTO a00 KiJTbKOX METalliB.

BuBuenns opro- Ta nomigocdaris, iXHbOro (pazoBoro ckiaany ta
TEepMIYHOiI CTidKOCTI. JloCHiIKeHHsST OCHOBHHUX MEXaHI3MIB peakiiiit
Jeriipatanii 1 Tepmoiizy coieil pocdaris ta nonidocdaris; TEIIOT
pPO3UMHEHHA 1 YTBOpeHHs momidocdartiB; acouiamii ¢ocdariB 1
noidocdariB 3 KaTIOHAMHU B PO3UYHHI.

BuBueHHs xenaTyoouux BiacTHUBOCTeH momidocdartiB, OynoBu
nosipocaTHUX KOMILJIEKCIB, nipodocaTHux Ta
TpunonipocParHuX KOMIUIEKCHUX CHOJIYK 1 iX HPaKTUYHOI
3HAYUMOCTI.

JlochipkeHHsT ~ pO3YMHHOCTI  CIOJYK  HEOpPraHIYHHX
bocdartis Ta momidocdaris.

BuBueHHs mpUpou Ta cTaHy BOJM Ta JITaHIIB B TJpaTOBAHUX Ta
KOMILJIEKCHUX HeopraHiuHux ¢ocdarax, NPUHIMIIB OLIHKUA €Heprii
BOJIHEBOIO 3B 513Ky B T1IpaTOBAHMUX Ta a30TBMICTHUX HEOPraHIYHUX
docparax.

JocnigxenHs ocoOIuBOCTEN oJlep:kaHHs MOABIHHUX (ocdaTiB Ta
KOOpJMHAIIITHUX CHONYK Ha 0a3i cepeqHix ¢ocdaris.

JocmipkeHHs  CKJaay —Ta  BJIACTMBOCTEH  KOHJEHCOBAHUX
dbocPopHUX KHUCIOT 3ajJ€KHO B KOHLEHTpamii 3a QochopHuM
aHT1IpUAOM; JiHIMHUX Ta IUKIYHUX momidocdarie, ix ¢izuko-
X1MI4H1 BIaCTUBOCTEH.




Po3pobneHHss MeToniB CHMHTE3y MOHO- Ta moiidocdariB Ta ix
MMOXITHUX.

BuBuenns nectpykiii nosniocdariB B BOZHUX POZYMHAX.

BusnayenHs ocoOmuBoCTel  (i3MKO-XIMIYHMX Ta XiMIYHHX
METO/IB aHaJli3y HEOPTaHIYHHX CIOIYK (ocdaris.

Po3pobneHHss TEOpeTHMYHHX 1 METOJMYHUX OCHOB  aHAI3y
aHIOHHOTO Ta KaTIOHHOTO CckJianay ¢ocdatiB Ta mnomidocdarTib
JIHIWHOIO Ta UKJIIYHOT'O TUIIIB.

BuBueHHs MeTOMIB MamepoBoi Ta i0HOOOMIHHOI Xpomartorpadii
JUISL aHAUTI3Y CKJ1any nmomidochaTHUX aHIOHIB.

Po3pobnenns xiMiyHMX Ta (I3UKO-XIMIYHUX METOIB aHAJi3y
BMICTY KaTiOHIB Yy MOHO- Ta 3MiIIaHOKAaTiOHHUX (ocarax.

Po3po0nieHHST TEOPETHMYHHX Ta MPAKTHYHUX OCHOB TEPMIUYHHUX
NepeTBOPEHb HeopraHiuHux (ocdatis.

BuBuenns npuHnumniB  wmeroxy IY  cmektpockomii s
aHamizy ckiaxy docdatiB 1 momidocdariB. BecraHoBneHHS cTaHy
Boau 3a [Y crektpamu docdartiB. XapakrepucTuyHi yactotu B [H

CHEKTpax JJIsg OPTO-, Mpo-, MeTa- Ta MmoiidochaTHUX aHIOHIB.
Buxopucranns PEHTICHIBCHKOT nudpakTomeTpii TUTSI

TOCTIDKCHHST CTPYKTYPH  KPUCTAIIYHUX Ta  IOJITUCIICPCHUX
docdarib 1 momdocdarie. I[TpuHIMIN ofep)KaHHA Ta PO3MIH(PPOBKU
mudpakrorpam ¢ocdaris. [Iporpamui mpoaykTu s 00poOKHu
PEHTTE€HIBCHKUX CIEKTPIB docdari Ta iX OCHOBHI
iHQOpMaTUBHI KIJbKICHI MOKa3HUKU. Tumnosl iHpopMaliiiHl 0a3zu
JaHUX TUPpPaKTOMETpii.

BuBuenHs merony tepmorpagii CTOCOBHO TEPMIYHOIO aHali3y
HeopraHiyHux (Qocdaris. BuxopucranHs aepuatorpady A
BHUBUYEHHS peakiiii TEPMIYHUX TepeTBOpeHb  (ochaTib.
BcTraHoBeHHST TEMJIOT IUIAaBIEHHS, (a30BHUX MEPEXOJiB, TEPMIUYHUX
epeKTiB 3a KpPUBUMM HarpiBaHHS Ta OXOJOJUKEHHs ¢ocdaTis.
OmiHka KIHETUYHMX XapakTepucTHk peakuii wmeromom [ITA.
KBasiizorepmiuHMi Ta AMHAMIYHUHN PEKUM TEPMOTpaBIMETPIi.

[IpyHUMOM ~ BUKOPUCTAHHSA  OOYMCIIOBAIBHOI ~ TEXHIKM Yy
XiMIYHOMY  ekcrepuMeHTi 3 Qocpatamu. Cyrp  MeToay
MaTeMaTUYHOTO IUIAHYBAHHS EKCIEPUMEHTY M  ONTUMIi3alil
MPOLECIB CUHTE3Y I1HAMBIAYyanbHUX (ocdaTiB Ta mnomidocdaris.
Enextponni iHdopmaniiiHi cucreMu 3 muTaHb Ximii ¢docdartiB Ta
npaBuia iX BUKOPUCTaHHSA. MartemaTnyHa oOpoOka pe3ynbTaTiB
XIMIYHUX €KCIIEPUMEHTIB 3 ochaTamu.

BuBuenHs OynoBu HeopraHiuHux (ocdariB cyyacHUMHU (i3UKO-
XiMmivauMu ~ Ta  Qi3uuHmMu  Mmetopamu  (IY  cmektpockomii,
CHEKTpPOCKOMii  BHAMMOI  00NacTi, PEHTTeHOCTPYKTYpHOIO Ta
peHTreHo(a3z0BoOro aHami3y TOILO).

BuByeHHs HayKOBHX OCHOB pO3YMHEHHS KOHICHCOBAHUX
HEOpraHiyHuX 1o ¢ocdaTiB 3 BAKOPUCTAHHAM METO/IIB HOHHOTO




DOMiHY, KOMITJIEKCOHATIB TOIIIO.

Po3pobnennss  mpuHIMIIIB  ampobamuii — HeopraHiuHUX
docdariB  SK  HOBITHIX  TEXHOJOTIYHHUX  MaTepialliB  JJs
MPOMHUCIOBOTO  Ta  CIJIBCHKOTOCHOJPACHKOTO  BHKOPUCTAHHSI.
JlromiHiCLIEHTHI, KaTaJiTU4YHI BIacTUBOCTI (ocdariB, BUKOPUCTAHHS
y AKOCTi mirmMeHTiB. BuBuenHs ¢ocdaris 0- MeramiB K aHaIOTiB
MiKpo00OpuUB, MpeMikciB. JlOCHiKeHHSI pyXJIMBOCTI Ta JOCTYMHOCTI
MIKPOCJIIEMEHTIB Ta METaliB TOKCHUKAHTIB (KaaMil0, CTPOHIIIIO,
CBHHIIIO, 0JI0Ba) Ha (oHi docdariB Ta nmomidocdartiB. JlocimiKeHHs
010JIOTTYHOT aKTUBHOCTI MIKPOEIEMEHTHUX KOMITO3HIIIH, IO MICTATh
HeopraHiuHi pocdaru.

BuBuenHs KOHIENTYyaTbHUX, TEOPETUIHHX i

METOJIOJIOTIYHUX OCHOB CHHTE3Yy, aHamidy Ta JIOCIHiKEHHS
CTPYKTYpH HEOPraHIYHMX KOMIUIGKCHUX CIOJYK. JlocmimKkeHHs

OynoBH, IPUPOIU XIMIYHOT'O 3B’A3KY KOBAJIEHTHUX
KOMIUICKCHUX CIOJIYK 3 TOYKH 30py METOJY BAJICHTHUX 3B’S3KiB
(MB3).

BuB4YeHHS HU3BKO- Ta BHUCOKO CITIHOBUX KOMIUIEKCHUX CHOJYK
(BHYTPILIIHBO- Ta 30BHINIHBO OpOiTaTbHA FOPHIN3ALIIS).

JlocnikeHHa OpUpoau JraHay Ta KOMIUIEKCOYTBOpIOBaua Ha
OymoBY KOOpIMHAIIHHOI cepu.

BuBueHHST MarHiTHUX BJIACTUBOCTEH KOMIUIEKCHHUX CIIONYK, iX
OymoBM Ta CTIMKOCTI 3aJ€KHO BiJl EJIEKTPOHHOI OyIOBH
KOMIUICKCOYTBOpIOBada.  JIOCHIUKCHHSI  IMi-IAaTUBHOI — B3aeMOJIi
d-eeKTPOHIB IIEHTPAILHOTO 10HA 3 BUILHUMH OpOITAIAMU JIITAH/IiB.

BukopucTaHHs MONOXKEHb Teopii KPUCTATIUYHOrO Moy IS
OIUCY JiarpaMu po3ilerieHHs 0-opOiTanell KOMIUIEKCOYTBOpIOBada
B KPUCTAJIYHOMY TOJi OKTAa€APUYHOTO KOMIUIEKCY, BH3HAUEHHS
napaMeTpy po3LIEIUIEHHS 1 MOro CHIBBIJIHOIIEHHS 3 €HEpPri€lo
CMapOBYBaHHsS €JEKTPOHIB Ha OpOITalsX IEHTPAJbHOIO 10HA.
Teopist mosst miranaiB. BuBueHHs BIUIMBY CHUJIM JIITAHIIB B MeXax
TeOpii TMoOJii JIraHdiB Ha NPUPOAY KOMIUIEKCHHX CIIONYK,
BU3HAUeHHsA THUMNY ridpuamsanii. JlochifkeHHs 3B 3Ky €Heprii
po3LIEeIUIeHHsT 3 3a0apBiIeHHAM KOMIUIEKCiB. DakTopH, BiJ SKUX
3aJISKUTH ITapaMeTp PO3LICTIIICHHS.

Buxopucranuss merony MonekynspHux opoitaneit (MO) mns

onucy Oy/1I0BU KOMILIEKCIB Y BUTJIS/I1 €HEPTeTUYHUX Jlarpam.

BuBYeHHS KOMIUIEKCHHUX CIIOJYK 3 HEOPraHiYHUMH Ta
OpraHiYHUMHU MOHO- Ta MOJIACHTaTHUMH JITaHIaMU.

JIOCHiUKeHHsT  XeJIaTHOTO edexTy, KJIaCTepHUX  Ta
6araTosIepHUX KOMILIEKCIB.

Buxopuctanus ~ Qi3UKO-XIMIYHMX  METOAIB  BHU3HAUEHHS
KOHCTAaHTH HECTIMKOCTI KOMIUIEKCHOI CIOJNIyKH. Bu3sHaueHHS
3aJIe)KHOCTI KOHCTaHTH HECTIMKOCTI BiJ] BEIWYMHU 3apsay Ta
pajiyca IeHTpaJIbHOIO 10Ha, HOTO eJIeKTPOHHOT KOH(ITryparlii.

BuBuYeHHS mepeTBOpEHh KOMIUIEKCHHUX CIOJYK B PO3YHHAX.

InepTHi Ta 1a01IBH1 KOMITJIEKCH.




JocnimkeHHs 13oMepii KOMILIEKCHUX CIIONYK; 10HI3aIliifHO1,
IUIOIIMHHOI Ta MPOCTOPOBOI LIKC-, TpaHCi3oMepii. BuBueHHs edekTy
TpaHC-BILIUBY (3a UepHseBUM).

JlocmiKeHHsST ~ HOMEHKJIATYpH  KOMIUIEKCHUX — CHOJYK,  iX
arnpoOariisi A BUKOPUCTaHHA B XIMIYHIM TEXHOJOTIi, CLIbCHKOMY
rOCIIOIaPCTBI, MEIUIIHHI.

Cneuianizayin «Exonoziuna o6esnexa»:

l'onmoBHi exoJyioriyHi TpoOIeMH 1 NUIAXH 1X BUPIIMICHHS.
Exornoriuna kpu3a i comiaapHU mporpec.

VaBnenHs mnpo jgoBKULIA. PiBHI  opraHizamii  JOBKULIA.
[Ipuponne, TexHorenHe, reorpadiyHe i1 couUianbHE CEpPEeIOBHIIE.
besnocepenHiii 1 MOOIYHUN AHTPOIOICHHU BIUIMB HA JOBKIJUIA.
3a0pyaHeHHS JIOBKULIS XIMIYHAMH PCUYOBHHAMH, TEIUIOBUMU
BUKHUIAMU, €JIEKTPOMArHiITHUMU MIOJISIMH, 10HI3yIOUUM
BUIIPOMIHIOBAaHHSIM, IIyMaMH i T.1. BHecok B 3a0pyIqHEHHs pi3HUX
rajy3eil HapoOAHOrO TocmoAapcTBa. 30UTKU Bix 3a0pyaHEHHS
HaBKOJIMIIHBOTO cepeoBuIa. Buan 30uTKiB.

VsBieHHs npo npuponHi pecypcu. Knmacubikamis mpupomHux
pecypciB. ComianbHi pecypen. Kimacudikaiisi coriaibHUX pecypciB.
Cryninb 1 JWHaMiKa BHKOPUCTaHHS TPUPOAHUX PECYPCIB.
[Ipupoani pecypcn Ykpainu.

CrtpykTtypa enepropecypcis (HadTa, IpUPOJHUIL ra3, KaM'sHe
BYTUJUISI, CHDOBHHA TS SIIEPHOI EHEPTETHKH, T1IPOSHEPTOPECYPCH Ta
iHII). ANbTEpHAaTHBHI JyKepena eHeprii. SlnepHa eHepreTuka, sk
eHepreTuka 0araTonuILOBUX KOMILJIEKCHHUX BUPOOHHIITB
€HEeproHOCIIB Ta 1HIIUX BHU/IIiB MPOIYKILii.

[Ipeamer exomorii. OCHOBHI TOHSTTS €KOJIOTIi: TIOMYJISIIs,
CYCIIIBCTBO, O10IIEHO3, €KOCHCTeMa, Ol0TeoleHo03,  JaHamadrT,
exocdepa, 6iocdepa.

CrpykTypa ekocucteM. AOIOTHYHI 1 610TUYHI KOMITOHEHTH.

Tpancdopmarliss pedyoBUHM 1 EHEPreTMKM B EKOCHCTeMaXx.
XapuoBl JIaHLIOTH, XapyoBl Mepexi 1 TpodiyHi piBHI. Tpodiuni
CTPYKTYpHU Ta €KOJIOTi4HI mipaminu. dakropu, IO JIMITYIOTh Ta
PETYIIOIOTh PO3BUTOK EKOCHCTEM.

I'omeoctas exocucteM. [103UTHBHI 1 HEraTUBHI 3BOPOTHI 3B'S3KH B
eKOCHUCTEMaX.

EBomromist 6iochepu. Buenns B.l.BepHaacekoro mpo 6iocdepy.
bynosa 6iocepu. Hoocdepa. Teopis HIHMKIIYHOCTI TPUPOTHUX
pecypcis.

Bbynosa 1 BnactuBoCTi aTMocepu sIK TUHAMIYHOI CUCTEMH. XiMis
ta (dizuka armocdepu. OcCHOBHI (HOTOXIMIUHI TPOIECH, SKi
IPOXOJAThH B PI3HUX mIapax armochepu. TBep/i yacTkH 1 aepo30Jii B
atMocepi. bynoBa 1 BmactuBOCTI Tripocdepu SK JAUHAMIYHOL
cucreMu. XiMmis nOpupoaHux Boa. Ilpomecm rigpomizy i
KOMIIJIEKCOYTBOPEHHSI.

[Ipuponui xonoimu. bygoa 1 ximisg mditocdepu. OcoOmmMBOCTI
rpyHToBOoro mapy. OCHOBHI BuUIM TpyHTIB B Ykpaini. [Iporecu
610xiMiYHOI TpaHcopMallii peYOBUHU y TPYHTaX.




[TonsarTs npo 3abpynHtoBaui. Tunm 3a0pyaHioBauiB. Mirparis,
HAaKOMMMYEHHS 1 TpaHchopMallisi OCHOBHHX 3a0pyJIHIOBAdiB B
atMocdepi, rigpocdepi 1 r1pyHTax. biorpanchopmamis i
010aKyMyJISIIIS 3a0pyIHIOBAYiB. [Tectunmau, (bpeonu,
MOJIIXJIOpUpYBaHi 610(heHLTH, AETEPreHTH B JOBKLLII, POTOXIMIYHUI
CMOT Ta KUCIIOTHI A0IIi. PyliHyBaHHS 030HOBOTO IIapy.

bioreoximiyni mukiaum B mpupoxai. CTpykTypa 1 OCHOBHI THIH
OioreoxiMmiyaux nwukiaiB. KpyrooGir Boam, Byriemo, asory,
dbocdopy, Cipkh, BaXXKHX METaJiB B IPHUPOAI 1 iX aHTPONOreHHE
HOPYIICHHS.

HaykoBa ocHoBa onepxkaHHs TPOTH(IIBTPALIMHUX MaTepiaiiB
JUI 3aXHMCTy BOJIHHUX OaceilHiB, IPYHTIB, CUIbCHKOTOCIIOAAPCHKUX
yT111b.

Metoau onepaHHs YUCTOI BOAH. MeTOM OYMCTKH MTPOMHUCIOBHX
CTIYHUX BOJ.

THUKCOTPONHI KOATyJSLiHHI CTPYKTYPH B MIPUPOI Ta TEXHILI.

Exonoriuna  tokcukosioris. BrmmB < XiMiyHUX,  (QI3UYHHX,
OioyoriyHMX 1 TemIoBUX 3a0pyAHEHb HAa OKpEeMi EJIEeMEHTH i
¢yHKkIioHambHI 3B'3KM B ekocucreMax. [loOymoBa psimy 00'ekTiB

TOKCOT'€HHOTO BIUTMBY B CKOCHUCTEMaX. Konuemris
AHTPONOIICHTPU3MY B TOKCHUKOJIOTII.
XiMmiuHi  3a0pylHEHHS - OCHOBHAa [MpPHYMHA TOPYIICHHS

roMeocTasy B €KOocHcTeMax. XiMmMiuHa TpaBMa 0i000'€KTiB.
B3aeMo3B's130k MmapaMeTpiB 03W, KOHIEHTpaIlii 1 TOKCHYHOCTI.
[ToGynoBa psiny piBHIB BIULIUBY Ha 01000'€KTH.

TonepaHTHICTh 1 ceHcHOLTIZaIlS 10 BIUIMBY TOKCUKAHTIB. MeToau
OLIIHKM BIUIMBY TOKCAreHTIB Ha oOKpeMmi o00'ektu. Enementu
nonyssniiiHoro anamizy. Cneun¢ika BIUIMBY TOKCAareHTa Ha
OpTaHi3M JIFOJAUHH 1 JIFOJICHKY MOMYJISIIIO.

Knacudikariist TokcareHTiB (Tiri€HiYHi, TOKCUKOJIOTIYHI) CUCTEMHU
I'IK. CnenianbHa TOKCHUYHICTh (TE€paHOTEHHICTh, KaHIIEPOTEHHICTH,
cuHeprizMm). BuOipHuii BIUIMB TOKCAareHTIB Ha >KUTTEBO BaXKIUBI
CHUCTEMH OpraHizmMy. Meraboyi3M TOKCAareHTIB B  OpraHi3Mi.
B3aemo3B's130k 3 XiMiuHOIO OynoBOIO 1  (DI3UKO-XIMIYHUMH
xapakTtepuctukamu. IIporno3 ominku I'JIK BigHOCHO Oe€3me4HOrO
pIBHS BIUIMBY PO3PaXyHKOBUMHU METOJAMH. VsBneHHs 1 3MICT
MOHITOpUHTY HOBKULIL. Kpurepii sxocti noBkiumis. ['eoXiMiyHMX
doH 1 reoxiMmiuHi aHoMamii. 3acobM 1 METOAM MOHITOPUHTY 1
KOHTPOJIIO SIKOCT1 JIOBKLJLJIS.

®i3uKO-XIMIYHI METOAM BHU3HAYEHHS MaauxX 1 CHIIOBHX
KUJTbKOCTEH PEYOBUH B PI3HUX cepeloBHIIaxX. MeTpoIoriyHi acreKkTu
MOHITOPUHTY JOBKIJJIA.

Exonoriune HopMmyBaHHs. ['paHWYHO JOMYyIIEHE EKOJIOTIYHE
HaBaHTaXXeHHs. bioTecTyBaHHS 1 TeCT-00'€KTH.

Po3zpaxyHok 1 mTOpSAOK pPO3pOOKM HOPMATUBIB T'PAaHUYHO
JIOMYIIIEHUX BUKUIB.

TpancoOMexeHni TepeHoc 3a0pyAHIoUNX pedoBuH. biocdephi
3aIOB1IHUKH.

be3BinxomHa Ta MallOBiIXOHA TEXHOJIOTISA SK OCHOBA CTBOPEHHS
eKOJIOT1YHO OOIPYHTOBAHOT'O IPOMHCIIOBOTO BUPOOHHIITBA.




[MpuHIMIH 1 KOHIENIis 0€3BIIX0AHOI 1 MAIOBIIXOJHOI TEXHOJIOT1I.
Kpurepii  6e3BimxomHocTi. EHeproeMHictb, MaTepiaIoOEMHICTh
MPOMHCIIOBUX BUPOOHHIITB.

YIOCKOHANEHHS ICHYIOUMX 1 CTBOPEHHS NPUHIIMIIOBO HOBHUX
€KOJIOTIYHO OOTPYHTOBAaHHMX TEXHOJIOTIYHUX TporeciB. Dizuko-
XIMIYHI OCHOBH COPOILIMHUX, EKCTPAKIIMHUX, EIEKTPOXIMIUYHHUX,
KaTaJITUYHUX, MEMOpaHHMX Ta IHIUX TporeciB. I[ligBuieHHs
eekTHBHOCTI 1 iHTeHcu(ikamis npoueciB. Po3pobka 1 opranizaris
3aMKHEHHX BOJIO- 1 Ta30000POTHUX ITUKJIIB.

Koomepariss 1 cnoimydeHHs BHUpOOHHMUTB. PiBHI Koomeparii.
CtBOpeHHsI 0€3BiIXOTHUX TEPUTOPIaTbHO-BUPOOHUYUX KOMILICKCIB.
BupoOHuuTBO OyAiBeIbHUX MaTepialiB SK 3B S3YIOUMN JAHIIOT B
CTBOpPEHHI O€3BIIXOJHMX KOMIUIEKCIB. EKoOJIOriuHi BHUMOTH J0
MPOYKIIIT BIAXO/1iB BUPOOHUIITBA 1 BUKOPHCTAHHSI.

YTBOpeHHST  BIIXOMiB K  HepalioOHalbHE  BUKOPHUCTAHHS
MIPUPOTHUX PECYpCiB (MiHEpaTbHOI, EHEPTrETHYHOI CHPOBHHH).
30upanHs, mepepoOKka 1 BUKOPUCTAHHS BIAXOMAIB BUPOOHHUITBA 1
CIOXHMBAHHA, B TOMY 4YHCII TBEpAMX MNOOYTOBHX BiAXOIIB.
BukopucTanHs BIIXOAIB SIK BTOPUHHHUX MaTepialibHUX pPECypCiB.
Ponp xiMiuHOT TexHOJIOTII B TepepoOIll BiIXOJiB BUPOOHMIITBA 1
CHOXXHMBaHHS. BUKOPUCTaHHS BTOPUHHUX €HEPTOPECYPCIB.

3a0pyaHeHHs] JOBKULIS SK  HepalioHallbHE BUKOPHUCTaHHS
NPUPOJHMUX 1 COWIaJBHUX pecypciB (arMocdepu, BOIH, TMOBEPXHi
3eMJIi, JIICOBUX, OIONOTIYHMX, pEKpealiiHuX pecypciB, 3A0pOB'A
HaCeJICHHS).

XiMisi TPOMHUCIOBHUX CTIUHUX BOZA. OCOOIMBOCTI CTaHy CHCTEMH
"raz-piquHa" 1 "pimmHa-TBepAl TuTa" B cTiuHUX Bojaax. [Ipouecu
T1JIpoi3y 1 KOMIUIEKCOYTBOPEHHSI B TPOMHCIOBUX CTIYHHUX BOJAX.

YMOBH BUIYCKY NPOMHUCIOBHUX CTIYHHUX BOJ Yy O1004YMCHI 1
KaHami3alilHI CHUCTEMHU Ta MPHUPOAHI Bojoimwuma. Knacudikaris i
OMKHC OCHOBHHX METOJMIB OYHCTKH MPOMHUCIOBUX CTIYHHUX BOJX 1
amapaTypHoro oGopMIIeHHs TIpolieciB. bionoriyHa ouncTka CTIYHUX
BoA. Meronu o00poOKM ocafiB MPOMUCIOBUX CTIYHUX BOJI.
[lepcnexTrBa TEXHOJIOTIT OUUCTKHU CTIYHHX BOJI.

XiMiyHe 3a0pyAHEHHS - 3aCOJIEHHS, IIJAKHCICHHS, 3aJIy)KEHHS
IPYHTIB 1 3HW)KEHHS MpOIyKTHUBHOCTI. [IprpomnooOHOBIIOBAIBHI
3aXO0[IH.

OCHOBHI METOIW 3HENIKO/DKEHHS 1 TIOXOBaHHS TOKCHYHHX
HEYTUJTI30BaHUX BiJIXO/IIB.

ExoHoMiuHa 1 eKcllepTHa OILiHKa aHTPONOTeHHOro BIUIMBY Ha
noBkuIs. CornianbHO-eKOHOMIYHE IPOTHO3YBaHHS.

Metoan poO3paxyHKy €EKOHOMIYHUX Ta €KOJOTIYHUX 30UTKIB
HapoOJHOMY  TOCIOAApCTBY  Big  3a0pynHeHHs  atMmocdepw,
aKyCTUYHOTO CEePEeOBUIIA, BOJOMMHIIL 1 TOBEPXHI 3€MIIL.
BusHaueHHs1 €KOJOTTYHO-€KOHOMIYHUX PE3YyJbTaTiB 1 €(PeKTUBHOCTI
TEXHOJIOTIYHUX PEecCypciB BHPOOHHUITB Ta MPUPOJAOOXOPOHHUX
3aX0/liB.

Ominka 1 MPOTrHO3 BIUIMBY MPOMKCIOBOTO BHPOOHMIITBA Ha
noBkunisa.  IlnanyBaHHS  3ax0miB 1O  OXOpPOHI  JOBKULIA 1
panioHaJbHOMY BUKOPHUCTaHHIO IPUPOTHUX PECYPCIB.




Excrieptuza 1 y3romKeHHsS 3aXOMAIB IO OXOpPOHI TOBKULIS, SIKi
po3po0JIeHi B MEPEANPOSKTHHUX 1 TPOCKTHUX TIOKYMEHTaX.

MixHapoaHe CHiBpOOITHHUIITBO B Taixy3i MPHUPOIOKOPUCTYBAHHSI.
[TuTaHHs €KOJIOTTYHOTO BUXOBaHHS 1 OCcBiTH. EKOJloriuHa eTHKa.

Opienranis OcBiTHS, JOCHIIHMIIPKA Ta MPpUKIaaHA. HaykoBi J10CHTIIKEHHS
nporpamMmu 3 HOBUMH Ta YJIOCKOHAJICHHMH, TPAKTUYHO CIIPSIMOBAHUMH 1 IIHHUMU
TEOPETUYHUMH 1 METOJIUIHUMH PE3YIIbTaTaAMHU.

OcobauBocTi Ocsimusa cknaooea npozpamu. Ilporpama peanizyeTbcs Y
NporpamMu HEBEJIIMKUX TpYMax JOCIHIAHHMKIB 3a TpbOMa CHemiali3alisaMu:
HeopraHiyHa Ximiss — Ximis QocdarTiB, HeopraHiuHa XiMmig —

XiMis KOMIUIEKCHHX CIIOJIyK; eKosioridHa Oe3meka. IIporpama
nependadae audepeHIiioBaHN MiAXiA A0 AacHmipaHTIB OYHOI 1
3a04HO1 (hOpMH HaBYaHHS Ta 3100yBaviB.

[Iporpama nependayae 21 xpenut €KTC ISt
00OB’SI3KOBHX HABYAJIBHUX JUCHUIUNIH, 3 SKUX 15 KpeauTiB
€KTC — ne aucuuIuliHM 3arajbHOi MiAroToBKU (Pimocodis,
iHO3eMHa MOBa ()axOBOTO CHPSIMYBaHHS, MeJarorika BUIIOI IIKOJIH,
KOMIT FOTEpHA 00poOKa iHdopmarii), mo mnepeadavarOTh
HaOyTTS acmipaHTOM 3aralbHOHAYKOBHUX  ((PinocoPchKuX)
KOMITETCHIIi, MOBHUX KOMIIETCHIIIH, Ta 6 KPEAUTIB — MUCIMILIIHH
METOJIOJIOTIYHOTO CHpSIMYBaHHA, sKI 3abe3medye BUITycKaro4a
Kadgenpa - MareMaTUYHE MOJICIIOBAHHS Ta  IUIAaHYBaHHS
EKCIIEPUMEHTY, METOIMKA JOCIIPKeHHS Ta OpPTaHi3allisl MiJArOTOBKH
JcepTaliiHOl pOOOTH, METOI SKHX € HaOyTTS acmipaHToM
HAaBUYOK  JIOCIIJHUKAa Yy  3araJilbHOHayKOBOMY  XIMIYHOMY
cupsimyBasHi. e 9 kpenutiB €KTC nepenbadeHo i TUCIUTUTIHH
npodeciifHoi miaroroBku, 3 skux 6 kpemurtiB €KTC — s
BUOIPKOBUX AUCLUIUTIH y MeXaX 3raJlaHuX crieiagizamii.

Haykosa cknadoeéa npocpamu. HaykoBa cKllajoBa OCBITHBO-
HayKoOBOi Mporpamu mnependayae 3A1HCHEHHs BIACHUX HayKOBUX
JIOCHI/DKEHb M1 KEpIBHULTBOM OAHOrO a0o0 JIBOX HAayKOBHX
KEpiBHUKIB 3 BIJIMOBIIHUM O(OPMIICHHSM OJIEpKAHUX PE3YNIbTaTIB y
BUrsial aucepramii. L{g ckimamoBa mporpamMu  HE  BUMIPIOETHCS
kpenutamu  €KTC, a odopmiseTbcs OKpeMO y  BUIIAII
IHUBIYaJIbHOTO TUIAHY HAYKOBOI poOOTH acIipaHTa 1 € CKJIaJ0BOI0
YaCTUHOIO HABYAJIBHOTO IUIaHY.

Oco06uBICTIO HAYKOBOI CKJIa/I0BOi OCBITHRO-HAYKOBOT ITPOrpamMu
HiATOTOBKK JTOKTOPIiB (imocodii 31 cmenianbHOCTI 102 — Ximis €
T€, 0 OKPEMI CKJIaJIOB1 BIIACHUX HAYKOBHUX JOCII/KEHb acIipaHTH
3MOXYTh BUKOHYBATH MiJ Yac MPAKTUYHUX 3aHATh 3 JUCIHUILIIH
npo¢eciifHol MiArOTOBKH.




IIpaneBaamITyBaHHS TA MPOJI0BKEHHS OCBITH

Mpauesaam-
TyBaHHS

HocaitHunbka Ta BHKJIagalbKa AisSUVIbHICTB Yy cdepi Ximii,
e€KOJIOTiYHOI  0Oe3lmeKku  Ta OXOPOHM  HABKOJMIIHbLOTO
NPHUPOAHOIO cepeI0BUILA.

AJQMiHiCTpaTHBHA Ta yIPaBJIHCHKA TiJIBHICTD y cdepi Ximii,
eKoJIOTiYHOI  Oe3mexku  Ta OXOPOHH  HABKOJIMIIHBLOIO
NPUPOIHOTO cepeI0BHIIA.

Ilocanm 3rinHo kiaacudikaropa mnpodeciii  Ykpainu.
Acucrent (2310.2), mouent (2310.1), npodecop (2310.1), reoximik
(2113.4), rigpoximik (2112.2), ximik (2113.2), XimiK-aHAJTITHK
(2113.2), ronoBuuii reoximik (1237.1), rosoBumii ximik (1237.1),
JUPEKTOP (KEPiBHUK) MAJIOro MPOMHUCIIOBOTO MianpueMcTBa (hipmn)
(1312), ngupektop  (HaYadbHHK)  opradizamii  (ZOCIiAHOI,
KOHCTPYKTOpChbKOi, mpoekTHoi) (1210.1), nupektop (pekrtop,
HayYaJIbHUK) BUIIOTO HABYAJIBHOTO 3aKJIaay (TEXHIKYMY, KOJEIXKY,
IHCTUTYTY, akajaemii, yHiBepcurery i T. iH.) (1210.1), mupexrtop
KypciB miaBuieHHs kBamidikamii (1210.1), aupekTop HayKoOBO-
npociigHoro iHctuTyry (1210.1), nupekTop HEHTPY IiJBHIICHHS
kBamidikarii (1229.4), 3aBimyBau (HayaJbHUK) BiAILTY (HayKOBO-
JIOCJIIIHOTO, KOHCTPYKTOPCHKOTO, MpOeKTHOro Ta 1H.) (1237.2),
3aBiayBau BijiicHHS y Kosemki (1229.4), 3aBigyBau jabopatopii
(HayKOBO-/10CJIITHOT, M1TOTOBKU BUPOOHUIITBA) (1237.2),
MOJIO/IIINKA HAyKOBHW CHiBpoOiTHHK (Ximist) (2113.1), HaykoBwuii
criBpoOiTHuk (ximis) (2113.1), HayanbHUK JOCIIAHOT JabopaTopii
(1237.2).

Micue mnpaueBiamTyBaHHs. MiHICTEpCTBO — OCBITH 1
Hayku YKpaiHd, MIHICTEpCTBO €KOJIOTii 1 HPUPOJHUX PECYpPCIB
VYxpainu, HanionanbHa akangemis Hayk Ykpainu, [lepkaBHa ciyx0a
IHTEJNEeKTYyalbHOI BJIACHOCTI YKpaiHW, BHILI HaBYaJbHI 3aKjaau
XIMIYHOTO, IPUPOJAHUYOTO Ta €KOJIOTIUHOTO CIPSIMYBaHHS, HAYKOBO-
JOCITITHI IHCTUTYTH (CTaHIIii, 1TabopaTopii), KOaeIxKi.

IIpoxoB:keHHsI
ocBiTH

HaBuanHsi A8 PO3BHUTKY Ta CaMOBIOCKOHAJIEHHA Yy
HAYKOBiil Ta nmpodeciiiHii cdepax HiJIBLHOCTI, 4 TAKOXK IHIIKUX
CHOPiTHEHNX rajay3saX HayKOBHX 3HAHb!

- migrotoBka Ha 9-omy (moctaokropcbkomy) piBHi HPK Vkpainu y
raiysi Ximii,

- HaB4yaHHI Ha 8-omy (mokTopchkomy) piBHi HPK Ykpainu y
CIOPIIHEHUX raly3s1X HAyKOBHUX 3HaHb,

- OCBITHI MpOTrpamMH, AOCHIJHHUIBKI T'PaHTU Ta CTHUIEHAIl (Y TOMy
9uciai 1 3a KOPAOHOM), IO MICTATH JIOJAaTKOBI OCBITHI
KOMITOHEHTH.
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Ctunab Ta METOAUKA HABYAHHA

[EEN

ITinxoau g0
BUKJIAJAHHSA
Ta HABYAHHHA

[Tinxix 10 BUKJIaIaHHS Ta HABYAHHS IIependayae:

- BIOPOBQ/DKEHHS ~ AKTUBHUX  METOMIB  HaBUYaHHS, ()
3a0€31e4yl0Th OCOOMCTICHO-30PIEHTOBAHMM IMAXiJ 1 PO3BUTOK
MHCJICHHS y acipaHTiB (3700yBayiB);

- TICHA CHiBIpans acmipaHTiB (3100yBadiB) 31 CBOIMH HAyKOBUMH
KepiBHUKAMH;

- MiATpHMKA Ta KOHCYJIbTYBaHHS acIipaHTiB (3100yBadiB) 3 OOKY
HayKOBO-TIeZlaroriyHux Ta HaykoBux npamiBHukiB HYBill Ykpainu i
rajy3eBUX HAayKOBO-AOCHIITHHX IHCTHTYTIB, y TOMY 4YHCIi
3a0e3MeuyroUH JOCTYI 0 CY4acHOTO 00JIaIHaHHS,

- 3aly4eHHS J0 KOHCYJIbTYBaHHS acIipaHTiB (3100yBadiB)

BU3HAHUX BITYM3HSHUX Ta 3aKOPIOHHUX (haxiBIiB-XIMIKiB;

- iH(dopMaliifHy MATPUMKY MIOAO YyYacTi AacHipaHTIB

(3mo0OyBauiB) y KOHKypcax Ha OJCp)KaHHS HAYKOBUX
CTHIICH/IIH, TPEeMiid, TPaHTiB (y TOMY YHCIi Y MDXXHAPOIHUX);

- HaJaHHS MOXIIMBOCTI acmipantam (3100yBayam) mpuitMaTtu
y4acTh y MIATOTOBIII HaYKOBUX IMPOEKTIB Ha KOHKypcu MiHicTepcTBa
OCBITHU 1 HayKM YKpaiHu;

- 0e3rocepeIHIO y9acTh Y BUKOHAHHI OIOJKETHHUX Ta
1HILIaTUBHUX HAYKOBO-JOCIIIHUX POOIT.

CucremMa
OLIIHIOBAHHSA

Ocsimnusa cknaoosa npocpamu. Cuctema OIIHIOBaHHSA
3HaHb 3a JUCIHUIUIIHAMU OCBITHBO-HayKOBOi IPOTpaMu
CKJIQJIA€ThCS 3 MOTOYHOTO Ta MiJICYMKOBOT'O KOHTPOJIIO.

Ilomounuii koHmpons 3HaHBb ACIIPAHTIB MPOBOJUTHCA B
ycHIN ¢opMi (ONMUTYBaHHS 3a pe3yJlbTaTaMH OIPALbOBAHOIO
marepiany).

ITiocymroeuti kowmpons 3HaHb Y BHUTILSIII €K3aMeHY/3aliKy
IPOBOAMTHCS Yy THUCBMOBIM  (opmi, 3 MOJATBIIO  YCHOIO
criBOeciIoxO.

Y Mexax JUCHMIUINH, 10 3a0e3nedyroTs mnpodeciiiny
HiATOTOBKY, MO3UTHBHI OIHKM 3 IOTOYHOIO 1 MiJICyMKOBOTO
KOHTPOJIIO MOXYTh BUCTABISTHCS aBTOMAaTHYHO, SIKIIO aclipaHTOM
HiATOTOBJIIEHO Ta OMYyOJIIKOBAaHO HAyKOBI CTaTTi y 30ipHHKaX, sKi
BXOJATh /O (axoBUX BHAAHH Ta/ad0 BHJIaHb, SKI BKIIOYEHI 0
MDKHApOAHMX HaykoMeTpuuHux ©60a3. Kimbkicts crateil Ta ix
TEMaTHKa Y3TOKYEThCS 3 HAYKOBUM KEPIBHHKOM.

Haykoea cknaoosa npozpamu. OLiHIOBaHHS HAYKOBOT MisTBHOCTI
acmipanTiB (3100yBauiB) 3AICHIOETHCS HA OCHOBI KiJIBKICHHX Ta
SKICHUX TOKa3HHUKIB, 10 XapaKTePU3YIOTh MiArOTOBKY HAYKOBUX
mpaili, y9acTb y KOHQEpPEHLIsIX, MAT0OTOBKY OKPEMHUX YaCTHH
JUcepTallii BIATOBITHO /IO 3aTBEPHKEHOTO 1HANBIIYaTIbHOTO IIAHY
HayKoBo1 po0Ootu acmipaHTa (3100yBaya). 3BiTH acHipaHTiB
(3mo0yBauiB), 3a pe3yabTaTaMi BHKOHAHHS IHAMBIAYaJbHOTO IUIAHY,
JBIYl Ha piK 3aTBEPIKYIOThCS Ha 3aciaHHi kadeap Ta BueHiil pazi
iHCTHTYTY ((paKynbTeTy) 3 pEeKOMEHIAIIEIO MPOAOBKEHHS (a00
NPUIIMHEHHS) HABYaHHS B aCIiPaHTYPI.
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dopma Ocgimna cknadosa npozpamu. I1iicyMKOBHII KOHTPOIb
KOHTPOJIIO YCIINIHOCTI HaBYaHHsA acmipaHTa (3700yBaya) TPOBOIUTHCS Y
ycnimuocTi opwmi:
HABYAHHS - eK3aMeH — 3a pe3ylbTaTaMH BHBYEHHS TaKHUX 00OB’SI3KOBUX
acmipanTa I[I/ICI.[I/IH?‘IuiH OCBITHBOI Mporpamu, sk (dinocodis Ta iHOSCl\fHa MOBa 3?
(3m06yBava) npodeciiHuM CHpSIMYBaHHSAM, a TaKOXK KOMILIEKCHMH (baX'(iBI/II/.I.
€K3aMEH 3a pe3yJbTaTaMd BHMBYEHHS JAUCUUIUIIH MpodeciitHoi
MIATOTOBKH,
- 3a]liK — 3a pe3yJbTaTaMd BHWBYCHHS BCIX I1HIIMX AWCIMILIIH,
nepen0aYeHUX HaBYAIbHUM TTAHOM.
Haykoea cknaoosa npocpamu. KiHIIEBUM pe3yiIbTaTOM
HaBYaHHS acripadTa (37100yBaya) € HaJIC)KHUM YHHOM O(QOPMIICHHI,
3a pe3ylbTaTaMd HAYKOBHUX JOCIHIKEHb, PYKOMUC aucepramii, il
NyOMiYHUN 3aXHUCT Ta TNPUCYIKCHHS HOMY HAyKOBOTO CTYIICHS
nokTopa ¢iocodii 31 cnemianbHOCTI 102 — Ximis.
IIporpaMui koMneTeHwii
3araabHi 3naTHicTh 10  HayKoBO-npodeciiiHOrO  iHIIOMOBHOIO
(yHiBepcasbHi) | MOBJIEHHSl. 3JaTHICTh BHKOPUCTOBYBATH 1HO3EMHY MOBY JJIs

NPEACTaBICHHS HAayKOBUX pe3ylbTaTiB B YCHIM Ta NHCHMOBIH
dopmax, IUIsi pO3YMIHHS IHIIOMOBHUX HAYKOBHX Ta MpodeciiHux
TEKCTIB I CHUIKYBaHHS B  IHIIOMOBHOMY HAayKOBOMY 1
npodeciiiHoMy cepeoBUIIAX.

3paTHiCTL [0 WIJICHOrO0 BHKJAAYy OCHOBHHUX HpolJiemM
pinocodii Ha piBHi 00'€KTHBHOTO, ixeoJIoriuHo
HE3aaHI'A7KOBAHOI'0 CY4YACHOI0 OaYeHHS.

3naTHicTh 10 a0CTPAKTHOIO MHUCJIEHHS, aHAJNI3y Ta
CHHTE3Y.

Kommuekcnictb y BuKOpUCTaHHI iHgopManiiiHux Ta
KOMYHIKAI[iIHHUX TeXHOJIOTIH.

KoMmiekcHicTh Ta cucTeMHHMH MiaXig 10 mMpoBelxeHHS
HAYKOBHX JI0CJIi/I>KeHb HA PiBHI JoKTOpa (inocodii.

KoMneTeHTHICT, BOJIOAIHHSI METOAAMM MATEMATHYHOIO W
AIrOPUTMIYHOIO MOJCJIOBAHHSI NPH AaHATI3i NpodjeMaTHKH
HAYKOBOTIO0 JOCJIIIKEHHS.

3naTHicTh 10 MOMIYKY, 00po0JieHHsl Ta aHANI3y iHdopmanii 3
Pi3HHX HaYKOBMX Kepes. 3IaTHICTh MpalIOBaTH 3 PI3SHUMHU
JoKepenaMu 1H(opMallii, aHaai3yBaTh Ta CHHTE3YBaTH ii, BHSBISATH
He BWpimieHi panime 3agadi  (mpobiemu) abo IX YacTHHH,
(hopMyIOBaTH HAyKOBI T1MTOTE3H.

Kommuekcnictb B opradizamii TBOp4Yoi JisyIbHOCTI Ta
npouecy TpOBeIeHHsI HAYKOBHUX JIOCJiIKeHb. 3/aTHICTh
OpraHi3oBYyBaTH TBOPUYY MISUIBHICTH Ta TMPOIEC MPOBEACHHS
HAVKORUX TOCTITKEHR

3naTHicTh OIHIOBATH Ta 3a0e31e4yBaTH BUCOKY SIKICTh
BHKOHAHHUX POOiT.
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3naTHicTh OyTH KPUTHYHMM Ta CAMOKPUTHYHUM. 3/1aTHICTD
KPUTHYHO CTIPUMMATH Ta aHAJI3yBaTH YyXKI TYMKH # 171€1, 1IyKaTu
BJIACHI  IIUIAXH  BUPIMICHHS MPOOJIEMH, pEleH3yBaTH HAyKOB1
nyosikamii  Ta  aBTopedeparu, 3MIMCHIOBATH KPUTUIHUHN aHAII3
BJIACHUX MaTepialliB.

31aTHiCTL TeHepyBaTH HOBI HAyKOBO-TEOPeTHYHi Ta
NPAKTUYHO CIPSIMOBAaHI i€l (KpeaTHBHICTBD).

KomnuiekcHicTb y NpUIHATTI 00IPYHTOBAHUX pillleHb.

KommiekcHictb 'y po3poOui Ta peasizamii HayKoBHX
NpPOeKTIiB Ta mporpaM. 31IaTHICTb PO3pOOJIATH Ta pealli3oByBaTH
HAyKOBI MIPOEKTH 1 MPOrpamMH B Taly3i XiMil Ta CIIOpIAHEHUX TraTy3sax
IPUPOJHUYUX HAYK.

KoMmuiekcHicTh y megaroriyuii AisyibHOCTI MO0 OpraHizamii
Ta 3JilICHEHH OCBITHHOI'0 MNpOLeCY, HABYAHHS, BHXOBAaHHS,
PO3BUTKY i nmpodeciiiHoi NiATOTOBKH CTYAEHTIB 10 MEBHOT0 BUY
npodgeciiiHo-0picHTOBAHOI AislIbHOCTI.

ChneniajabHi

(dpaxosi)

KoMIuiekcHICTh 'y NpoOBeleHHI JOCJHIIKeHb Yy TraJjry3i Ximii.

31aTHiCTL /10 PeTPOCHEKTHBHOI0 AaHaJi3y HayKOBOIO
A0POOKY y HANpsIMi JOCJTiIKeHHs] HeOpraHiuHoi Ximii, xiMiuHoi
€K0JI0Tii, eKoJIOTiYHOoI XiMil, eKoJ0riuyHol 0e3neKn.

KoMmiekcHicTs y Bos10JiHHI iHQopMali€l0 010 Cy4acHOro
CTaHY i TeHJeHUil PO3BUTKY CBIiTOBOI i BiTUM3HAHOI XiMiYHOI
HAYKH.

31aTHICTL TeHepyBaTH HOBiI HAayKOBO-T€OPeTHYHI Ta
NPAKTUYHO CIPSIMOBaHI i€l (KpeaTUBHICTBD).

3naTHiCT, IUIAHYBAHHS Ta  YOPAaBJIHHA  4acoM
NMiATOTOBKH AN CEPTALINHOIO JOCTiIKEHHS.

KommniekcHicTh y NnpoBeleHHI KPUTHYHOIO AHAJI3y Pi3HHX
iHpopMaLiHUX [sKepeJs, ABTOPCHKHUX METONUK, KOHKPETHHX
OCBITHIX, HAyKOBHUX Ta mnpo¢eciiiHMX TeKCTiB y ramysi Ximii,
OXOPOHHM  HABKOJMIIHLOIO TPHPOJHOIO  cepegoBHINA i
PaLioHAJBLHOr0 BUKOPUCTAHHS NPUPOJHMUX pecypciB.

KommekcHicTb 'y BHfBJIEHHi, NMOCTAaHOBLi Ta BUPpilleHHi
HAYKOBMX 3aJa4 Ta mnpodiem Yy rauay3i ximii, oxoponmu
HABKOJIMIIHBOI0 NPHPOJAHOIO CepeI0BHIIA.

Kommuekcnictb y ¢(opMyBaHHI CTPYKTYpH aucepTauiiiHol

-----

31aTHiCTL CTBOPHOBATM HOBi 3HAHHS 4epe3 OPHTIiHAJIbHI
AOCJTiAKeHHs], #AKICTb SKMX MoOKe OyTH BH3HAHA Ha
HALIOHAJBHOMY Ta Mi2KHAPOHOMY PiBHSX.

Kommuekcnictb 'y ny0aiYyHOMY @peacTaBJeHHI Ta
3aXHCTi pe3yJIbTaTiB AUCEPTALINHOIO JOCTiIKEHHS.

3naTHicTe OpaTMm y4YacTh y KPHUTHYHOMY Jiajio3i.
3paTHicTh OpaTH yyacTb y HAYKOBHX [HMCKYCisIX Ha
MIKHAPOJHOMY PiBHi, BIICTOIOBATH CBOI0 BJIACHY MO3HILIIO.
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31aTHICTH 10 MiANPUEMHUITBA Ta NMPOSIBY iHIIATUBHU 1010
BIIPOBA/I’)KEHHS] Y BHUPOOHUITBO Pe3yJbTATIB AUCEPTALIHHOIO
JOCJTiIsKEeHH .

KommekcHictb y Ha0yTTi Ta pO3yMiHHi 3HAYHOro 00cCsAry
Cy4YacHHMX HAayKOBO-T€OPeTHYHHX 3HaHb Yy Traay3i ximii Ta
CYMi’KHHUX 3 HUM cepax NPUPOTHUYMX HAYK.

IIporpamMHui pe3yJibTaTH HABYAHHS

3uanna ma po3yminusa iHO3eMHOI MOBH, 6MIHHA MA HAGUKU BUKOPUCTOBYBATH ii /IS
NPE/ICTABIICHHST HAYKOBHUX PpE3YJbTAaTiB B YCHIH Ta HHCBMOBIH (hopMmax, po3ymiHHs
IHIIOMOBHHX HAayYKOBHX Ta MPO(MECIiHUX TEKCTIB, 6MiHHA Ma HABUYKU CRIIKY8AHHA B
IHIIIOMOBHOMY HaYKOBOMY 1 IpOo(eCiifHOMY CepeIOBUIIAX, GMiHHA NPAYIO8AMU CTILIILHO
3 IOCJTITHUKAMH 3 1HIITUX KpaiH.

3Hanna ma posyminHa Teopli Ta METOJOJIOTII CHUCTEMHOTO aHali3y, 3HAHHA ma
PpO3yMiHHs €TalliB peami3aiii CHUCTEMHOTO WiAXOAy WpH JOCTIDKEHHI XIMIYHHX
NPOIIECIB Ta SIBUIL, 6MIHHA MA HABUYKU BUKOPUCTOBYBATH METOJOJIOTIIO CUCTEMHOTO
aHaJi3y B XiMmii.

3nHanna ~ ma  po3ymiHHA ~ OCHOBHMX  TEOPETHUYHUX  TMOHATH y  Tanysi
iHpOpMaIiifHUX TEXHONOTIH Ta iH(GOpPMAIIHUX CcHCTEM. 3HaHHA METOIUK Ta
QITOPUTMIB OOpOOKM BEIWMKHX MACHBIB JaHUX 3a JOMOMOIOK iH(opMaIiiHux
TEXHOJIOTIH. BMminHa ma Hasuuku BUKOPUCTOBYBATH CydacHi iH(opmamiiiHi Ta
KOMYHIKAI[iiH1 T€XHOJOrii, 3aCTOCOBYBAaTH 1H(OPMAIliiHI TEXHOIOTI] /uid 00poOKU Ta
aHaII3y Pe3yabTaTiB eKCIEPUMEHTAIBHUX JIOCHTIKCHD Ta 1X MPEICTaBICHHS.

3uanns OCHOBHHUX MOHSITh MATEMATHUYHOI CTATUCTUKA Ta MAaTEMAaTHYHHUX METOJIIB
MOJIETIOBaHHA. BMinHA ma Hasuuyku 3aCTOCOBYBATH METOJM MaTeMaTH4HOI 0OpOOKH
EKCIIePUMEHTANIbHUX JJAHUX Ta OIIHKHU iX TOYHOCTI Ta JOCTOBIPHOCTI.

3uannsa ma po3yminnsa METOAIB HAyKOBUX JIOCHIIKEHb, GMIHHA mMa HAGUKU
BUKOPHCTOBYBATH 1X Ha PiBHI IOKTOpa Piiocodii.

Bwminna ma uaéuxu TpaulioBaTH 3 PI3HUMHU JOKEpellaMH, BUIIYKYBaTH,
00po0sATH, aHami3yBaTH Ta CHUCTEMATHU3yBaTH OTpUMaHy iHopmarlito. Po3yminHs
HayKoBHX cTared y cdepi oOpaHOi cnemiaibHOCTI. BMiHHA ma Hasuxku TPAIlOBaTH 3
cydyacHUMHU Oibmiorpadiunumu 1 pedepatuBHUMH 0Oa3aMM  JaHHX, a TaKOX
HaykoMeTpuuHiMH iathopmamu, takumu sk Web of Science, Scopus ta iH. Bminns
ma Haeuxku BIACTIIKOBYBAaTH HAWHOBIII JOCSATHEHHS Y XIMIYHIA Haylli Ta 3HAXOJUTH
HAyKOBI JDKepena, sIKi MaloTh BiJHOIIEHHS A0 cepu HAyKOBHX IHTEpECIB aclipaHTa
(3mo0yBaua). 3nauHA, poO3YMIHHA, 6MIHHMA MA HAGUKU 6UKOPUCMAHHA TIPABUII
UTYBaHHA Ta TIOCWIAHHS Ha BHUKOPHCTaHI JpKepena, TMpaBuil O(OPMIIECHHS
610mi0orpaiYHOTO CHUCKY. 3HAHHA ma pO3YMIHHA 3MICTY 1 MOPSIKY PO3PaxyHKY
OCHOBHUX KUIBKICHUX HAyKOMETPHYHHMX [IOKa3HHUKIB €(QEKTUBHOCTI HAyKOBOIi
nisutbHOCTI (iHIeKe nuTyBaHHs, iHAeke Xipira (h- ingekc), immakt-dakrtop. Buminns
ma Hasuyky aHaNi3yBaTH 1HGOpPMAIiNHI JKepesa, BUSBIATH MPOTUPIUYS 1 HE
BUpIIIEHHI paHime npobiemMu abo ix gacTuHH, HOpPMYTIOBATH poOOUI TITOTE3H.

Bminna ma Haéuuxku OpraHi3oBYBaTH TBOpPYY [ISJIBHICT Ta IpPOLEC
IPOBE/IEHHS HAYKOBUX JOCIPKEHb.

Bminna ma nasuuku OUIHIOBATH Ta 3a0€3M1eUyBaTH SIKICTh BUKOHYBAHUX POOIT.
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Bwminna ma nasuuxu KPUTUYHO CIPUHMATH Ta aHANi3yBaTH YYXi AYMKU W i7efi,
IIyKaTH BJIACHI MIISAXW BUPIMICHHS MpOOJIeMH, 3JIMCHIOBATH KPUTUYHUN aHai3
BJIACHUX MaTepiaiB.

Bwminna ma nasuuxku TeHepyBaTHM BJIACHI i1ei Ta mnpuiiMatu oOIrpyHTOBaHi
pIIICHHS.

3Haumns, eminHA ma HaAsUuKu PO3POOJATH Ta peali3oByBaTH HAyKOBI IPOEKTH 1
MPOTrpaMH B rairy3i XiMmii Ta CIIOpiTHEHHUX Tamy3sX.

3uanna ma posyminHsa CTPYKTYpPHU BHILOI OCBITM B YKpaiHi. 3HamHa ma 6MmiHHA
BUKOPHCTOBYBAaTH 3aKOHOJIaBYE Ta HOPMAaTHUBHO-TPAaBOBE 3a0€3MEUECHHS BHILOI OCBITH.

Bminna ma nasuyku  OpraHi3oByBaTH TBOPYY JAISUIBHICTB, pOOOTY Haj
HAyKOBHMH CTATTSIMH Ta JOMOBIIAMH. BminHsa ma Haéuuku BUKOHYBATH HAJICKHI,
OpUTiHAJIBHI 1 TWpHUIATHI JJIs ONyOJiKyBaHHS AOCTI/DKEHHS y Taly3i XiMmii Ta
CYMIKHHX 3 HUM c(epax NPUPOJHUYUX HAYK. BMiHHA ma Hasuuku OPTaHi30BYBATH
CaMOIIePEBIPKY  BIAMOBIAHOCTI  MarepialiB  JUCEPTAIMHOTO  JOCIIIKCHHS
BCTAaHOBJICHUMHU BUMOTaM.

Bminnss ma uaeuuxu 3IIACHIOBAaTH PETPOCIEKTUBHHUN aHali3 HAyKOBOTO
JIOpOOKY Y HAMPsIMi XiMIYHUX JOCTIIKEHb.

3nanns ma posyminns TE€HE3UCY PO3BUTKY HAayKOBOI JAYMKH Yy raiy3i Ximii.

Bwminna ma mnasuuku BUKOPHCTOBYBAaTH CTAaTHCTHYHI METOAM aHAMI3y s
00poOKH MAacHBIB €KCIIEPUMEHTAIBHUX pPE3yJlbTATiB, OACPKAHUX B  XIMIYHOMY
€KCIIEPUMEHTI.

Bwminna ma  wasuuxku  TMAHYBATH Ta  YIOPAaBIATH  4YacoM  MHiATOTOBKH
JUCEePTAIiHOTO TOCIIIXKEHHS.

Bwminnsa ma naéuuxu TPOBOAMTH KPUTHUHUN aHami3 pi3HUX 1HOOpMALIHHUX
JDKepesl, KOHKPETHUX OCBITHIX, HAYKOBUX Ta MPO(ECIHUX TEKCTIB y raimy3i Ximii.

Bminna ma nasuuxu BUSBISATA Ta BHUpPINIYBaTH HAyKOBI 3aJayl Ta MmpoOsieMH y
rany3i ximii. Bwminwa ma Hasuuku GOpMYTIOBATH MeETy, 3adadi, 00 €KT Ta
npeaMeT AOCHIDKeHHS. Buminna ma nasuuxu GopMyBaTH CTPYKTYpPY JHCEPTaLiHHOTO
JIOCIIJDKEHHS Ta pyOpHUKaIlil0 HOro 3MIiCTOBHOTO HANOBHEHHS, a TaKOX MPEJCTaBISATH
BJIACHI Pe3YJIbTaTH Ha PO3IJISA]] KOJIET.

Bwminna ma  umaeuuxu  CTBOPIOBATM  HOBI  3HAHHSI  4epe3  OpHUTiHANIbHI
JIOCIIIJDKEHHS, SKICTh SKUX MOXe OyTM BHU3HaHAa Ha HalllOHAIBHOMY Ta
MDKHapOJAHOMY pIBHAX. BwminHa ma Haéuuku OpaTH y4acTh Yy HayKOBHUX
JUCKYCISIX HAa MDKHApOJAHOMY DiBHI, BIJICTOIOBaTH CBOIO BJIACHY MO3HUIII0 Ha

Bminna ma nasuuky BUSBIATU Ta BUPILIYBAaTH HAYKOBI 33/1a4i Ta mpoOieMu y
rany3i Xximii. Bwminna ma nasuuxku (HOpMyIIOBaTH MeTy, 3a/1adi, 00 €KT Ta MpeaMeT
NOCTIDKCHHS.  Bminna ma Hasuuku  QOPMYBAaTH CTPYKTYpPY JAHCEPTAIlifHOTO
JOCIIJDKEHHS Ta pyOpHKallilo HOro 3MICTOBHOTO HANOBHEHHS, a TAKOX IMPEJICTaBIIATH
BJIACHI PE3YJIbTATH HA PO3TJIS]] KOJIET.

Bminna  ma  nasuuxku ~ CTBOPIOBATHM  HOBI  3HaHHA dYepe3  OpHUIiHAIbHI
JIOCTIPKeHHS, SAKICTh SKAX MOXe OyTM BH3HaHa Ha  HAI[lOHaJbHOMY Ta
MDKHapOJAHOMY DIBHSIX. Bwminna ma Hasuuku OpaTH y4acTb y  HAyKOBHUX
JTUCKYCISIX Ha MDKHapOJHOMY piBHI, BIJICTOIOBAaTH CBOIO BJACHY TIO3HWIII0 Ha
KoH(epeHIisax, ceminapax Ta popymax.
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ma  Haéuyky  TYONIYHO  TPEACTABIATH, 3axXHUIIATH  PE3yIbTAaTH AUCEPTALINHHOTO
JOCITIJKeHHS, OOrOBOPIOBATH iX 1 JUCKYTYBaTH 3 HAyKOBO- MPO(ECiHHOI0 CHIIBHOTOIO.
Bminna ma Hasuuku BUKOPUCTOBYBAaTH CYdYacHi 3acoOu il Bi3yalbHOI Ipe3eHTamii
pe3yJbTaTIB IUCEPTALIMHOTO JOCIIKCHHS.

Bminna ma uasuuxu OpaTH yd4acThb y KPUTHYHOMY Jianio3i. Bminnsa ma
HAaBUYKY 3alIKaBUTHU PE3yJIbTaTaMHU XIMIYHOTO JTOCITIIKCHHS.

Cneuianizayia «Heopzaniuna ximia»

3HauHs KOHIENTYaTbHHX, TEOPETUYHMX 1 METOAOJOTIYHMX OCHOB XiMmii ¢ocdarib.
Bwminna cuntesyBatu pizHi ¢dopmu docdariB 13 po34YMHIB, PO3IUIABIB Ta
riapoTepMaIbHUM CITOCOOOM.

3HamnHs 0coOIUBOCTEN CTPYKTYPH 1 BIACTUBOCTEH pisHUX hopm (ocdarTis.

3HanHsA TEOPETHUYHUX 1 METOJIMYHUX OCHOB IIJIBHINCHHs BUxoay (ocdartiB B peakiisix ix
CUHTE3Y.

Bminna ma Hasuuku CUHTE3yBaTH KpUCTaNivyHi i amopdHi pocdaTtu 3amaHoro ckiamy i
OynI0BH.

Bminns ma nasuuxu Bu3Hadat Ppi3uKO-XiMivHI Ta TEXHOJIOTIYHI BJIACTHBOCTI
ripaToBaHMX, a30TBMIiCHUX 1 6€3BoIHUX (ochaTiB.

3nanua wmetomonorii  OOTpYHTYBaHHS NpPUKIaAHOI IiHHOCTI (ochaTHUX MaTepiaiB.
Bminnsa ma mnasuuku peanizoByBaTH po3pobineHi QocdaTHi Marepianu y BUTISAIL
TEXHIYHUX MPOJYKTIB, JOOPUB, TPEMIKCIB.

3HanHA KOHUENTYalbHUX, TEOPETUYHUX 1 METOAOJIOTIYHMX OCHOB XiMii
KOOPJMHAIIHUX CITOJIYK.

Bwminnsa ma naguuku CHHTE3yBaTH Pi3HI TUITH KOOPIUHAIIHHUX CIIONYK.

3nanns  OCOONMBOCTI  CTPYKTYpH 1  BIACTHUBOCTEH  PI3HUX  THIIB
KOOPAWHAIIMHUX CTIOJIYK.

Bminna ma uasuuku BHU3HAuaTH (I3MKO-XIMIYHI Ta TEXHOJOTIYHI BIACTUBOCTI
KOOPJAUHAIIHUX CTIOJTYK.

3nanusa MeTononorii 00IpyHTYBaHHS MPUKIATHOT LIIHHOCTI KOOPAMHALIIMHUX CIIONYK.
Bwminnsa ma nasuuku peanizauii po3poOJe€HUX KOOPAWHAIINHUX CIOJYK Yy BUIJISAL
TEXHIYHUX MPOAYKTIB, JOOPUB, IPEMIKCIB.

Cneuianizauin «Exonoziuna d6eznexa»
3uanH.

- pyHIaMeHTaTbHUX JUCITUIUTIH, 711 PO3YMIHHS B3a€MO3B’SI3KIB Ta B3a€MO/I11 €IEMEHTIB
€KOJIOTIYHUX CUCTEM JIJIsi BU3HAYCHHS JUHAMIKH 3MIHU IMapaMeTPiB CUCTEMH 3a PaXyHOK
IPUPOIHUX (PAKTOPIB Ta 3 ypaxyBaHHSIM T€XHOTEHHUX BILTUBIB;

- Cy4aCHUX METO/1B KOHTPOJIIO TEXHOT'€HHUX BIUIMBIB Ha HAaBKOJIMILIHE CEPEAOBHUILE 3
ypaxyBaHHSM CTIMKOCTI T€OCHCTEM Ta 1X 37aTHOCTI 10 CAMOBITHOBJICHHSI;

- 3aKOHOJIaBYMX aKTiB, HOPMATHBHUX JOKYMEHTIB, JPKepell CTATUCTUYHUX JaHHUX 00
OLIIHKU PECypCHOT0 MOTEHIlialy TepUTOPii, periony, Kpainu;

- OCHOB MaTE€MaTUYHOI'0 MOJICIIOBAaHHS B OXOPOHI HaBKOJIMIIIHBOTO CEPEJOBHUIIIA IS
CTBOpPEHHSI MaTeMAaTUYHUX MOJIENIEeH, 1110 aJleKBaTHO ONMUCYIOTh CTaH €JIEMEHTIB
HABKOJIMIIIHBOTO CEPEeOBHUIIIA;

- OCHOBHMX HOPMATUBHHX JOKYMEHTIB, METOJIUK CTBOPEHHS MOJIEJeH MOBEAIHKH PIIKHUX Ta
ra3onoAi0HuX 3a0pyIHIOBAYIB Y TOBKIJLII,

- OCHOB METOJIOJIOT11 OL[IHKY MOMIMPEHHS MIKIITUBUX (PI3WYHUX BIIMBIB Y HABKOJIUILIHBOMY
CEpeIOBHIIIL;
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- Cy4aCHUX CTpaTeriii OXOPOHHU HABKOJUIIHBOI'O IPUPOIHOTO CEPEIOBUIIA, EKOJIOTTYHOTO
3aKOHO/IaBCTBA, HOPMAaTUBHUX JIOKYMEHTIB 3 OXOPOHH HAaBKOJHUIIIHBOTO PUPOTHOTO
CEpeIOBUILIA;

- METOZOJIOT1{ PO3paXyHKIB €KOJOTTYHUX PU3HKIB 3 YPaxXyBaHHSAM CTaHy IPUPOIHUX
TEPUTOPIAILHUX KOMILJIEKCIB, JDKEPENT 3a0pyATHEHHS JOBKIJUISA Ta IIKIAJIMBUX BIUIUBIB Ha
HBOTO
- IHO3eMHOT MOBH.

- BUMOT 710 0(hOpMIICHHSI HAYKOBOI Ta TEXHIYHOT JOKYMEHTAIIIT;

- METOJIOJIOT1# MpOBEIEHHS 0OPOOKH Ta aHATI3y €KCIIEPUMEHTAIBLHUX 1 00YMCITIOBA JTbHUX
JaHUX;

- BUMOT LI[0JI0 CTPYKTYPH HAYKOBOI Ta TEXHIYHOI TOKYMEHTAIIli;

- OCHOBHHX 3arpo3, siki CTBOPIOIOTHCS MPU BUKU/II TOKCUYHUX PEYOBUH B aTMochepy;
TEXHIKH 3aXUCTy aTMOChepH BiJl 3a0pyTHEHHS CTAI[IOHAPHUMH JIKEPEJIaMU Ta
TPAHCIIOPTOM;

- TEXHOJIOT1H OYMIIEHHS Ta30BUX BUKHJIIB BiJl a€PO30J1iB Ta TOKCUYHUX T'a3iB;

- OCHOBHHX TEXHOJIOT1YHUX IPOLIECIB, K1 BHOCATH HAMOIIbIINI BHECOK B 3a0pyAHEHHSA
atMocdepH, OCHOBHHUX HAIPSAMKIB X MOJIEpHI3aIlii JIs MiABUILECHHS PiBHSI €KOJOT14HOT
Oe3IIeKH;

- TEXHOJIOT1} mepepoOKH Ta yTHIII3allil BiAXO/iB, 0 YTBOPIOIOTHCS MPH OUUIIEHH]
ra3oBHX BUKHIIB;,

- (pi3uKO-XIMIYHUX OCHOB MPOLIECIB KOHAMIIIFOBAHHS Ta OUUIIEHHS BOJIU, CY4aCHOTO
o0JyasiHaHHA, TEXHIYHUX Ta HOPMATUBHUX JOKYMEHTIB MO PO3paXyHKaxX OYHCHHUX CHOPYIT
Ta TMPOSKTYBAHHIO CHCTEM OYHUIIICHHS BOJIH;

- MIXOMAIB 1O ONTHUMI3allli CHCTeM BOJOCIIOKUBAHHS, TEXHIYHUX PIIIEHb 11010 Opra
Hi3anii 6€3CTIYHNX CUCTEM BOJOKOPUCTYBAaHHS Ha MPOMUCIOBUX MMiIPHEMCTBAX;

- TEXHOJIOTIYHHUX IPOIECIB MEPEPOOKH BOJIOTHX OCA/iB, KOHIIEHTPATIB Ta €II0ATIB, 1110
YTBOPIOIOTHCS MTPU OYHINECHHI BOJU 3 OTPUMAHHSIM KOPUCHUX PEYOBHUH 200 KOMITAKTHUX
HETOKCHYHUX OCaJIiB, K1 JIETKO YTHIII3YIOThCS;

- TLAPOJIOTI Ta T1IPOMETPIi ISl MPAaBUIILHOI OI[IHKU CTaHy BOJHOTO 00’ €KTY, pO3paxyHKy
BOJIHOTO OajlaHCy, MPOrHO3yBaHHS HOrO CTaHy B pa3i 3MiH NPUPOIHUX (HaKTOPiB,
KJIIMaTUYHUX YMOB 13 BpaXyBaHHSIM aHTPOIOT'€HHUX BIUIMBIB;

- OCHOB MOHITOPUHTY BOJIHUX 00’ €KTiB, HOPMAaTUBHOI JOKYMEHTAaIlii Ta 3aKOHOAaBUUX
aKTiB B 00JIaCTI OXOPOHH BOJAHOTO CEPEIOBHINA, METOIUK OIIHKH IIKiATUBOTO BILIUBY
00’ €KTIB IrOCIIOIapIOBAaHHS HA MPUPOJHI BOJIHI 00’ €KTH;

- METOJIUK PO3PAXYHKY IHTETPATLHOTO €KOJIOTTYHOTO 1HACKCY MPH OILIHI[ CTaHy BOJIHHUX
00’ €KTIB;

- METOJO0JIOTIi BHOPOBA/KEHHsI 0AaceHOBOrO MPHHLMITY MO OLIHII CTaHy Ta OXOpPOHI
BOJAHHUX 00’ €KTIB;

- 3 TeoJIorii, reoMop(oIIorii, MAaTEMaTUYHOTO MOJIENIIOBaHHS B c(epi OXOPOHH JOBKIIA,
KOHTPOJTIO SIKOCT1 JOBKIJUIS JIJISl OI[IHKH CTaHY CKJIaJ0BHX I'€OJIOTTYHOTO CEPEIOBHINA;

- 3 TEXHOJOTil OCHOBHMX BHUPOOHHWITB [UIi BHU3HAYCHHSA JDKEpel 3a0pyJaHEHHS
TEOJIOTTYHOTO CePEOBHINA Ta IIKIIJIMBUX BILIMBIB HA HHOTO;

- 3 XiMmii Ta GioJIOTil TOBKUIISA AJIi BU3HAUEHHS HANPSIMKIB TpaHc(opmallii 3a0pyIHEHb B
TEOJIOTTYHOMY CEPEIOBHIINL;

- oprasisaiuii cBiTy B chepi HaykH;

- IPOBIJHUX HAYKOBUX WIKIJ, BY3iB, OpraHi3aliil 3a BUOpaHUM HaINpPSIMKOM JOCIIIKEHb,
OCTaHHIX pO3pOOOK Ta JOCATHEHB B JIaHil ranysi;

- IEPCTIEKTUB PO3BUTKY HANPSIMKY JAOCITIKEHb IPpU 00’ € JTHAHHI 3yCHIIb MPOBIIHUX
HAYKOBUX HIK1I
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YMiHHS:

- BU3HAYaTU pIBHI TEXHOTNE€HHOI'O BIUIMBY pI3HHUX OO’€KTIB BHUPOOHMYOI IISIBHOCTI Ha
€KOCHUCTEMH PI3HOr0 MacIiTay;

- CIIIBCTAaBJIATU HPUPOAHI Ta AHTPOIOTEHHI (aKTOPH, MPOTHO3YBATH AWHAMIKY PO3BHUTKY
re0CHCTEM B YMOBaX Jiii TEXHOT€HHUX YMHHUKIB;

- TIOpiBHIOBaTH 00 €KTHM BUPOOHMYOI MiSUIBHOCTI 32 CTYNEHEM TEXHOT'€HHOTO BIUIMBY Ha
JOBKULIS, HallHEeOe3MeuHili 00’ €KTH 1010 30epeKeHHS CTIMKOCTI ICHYFOUHMX €KOJIOTTYHHUX
CHCTEM;

- CIMpAOYUCh Ha JAOCTYNHI CTAaTUCTUYHI JaHl, pPe3yJbTaTH BIIACHUX CIIOCTEPEkKEHb
PO3paxoByBaTH 3amacy NPUPOJAHUX PECYPCIB ISl OKPEMHX TEPUTOPI, pErioHiB, KpaiHu;

- BU3HA4YaTu Ta OOIPYHTOBYBATH JOIYCTUMI TEMIIHM CIOKHUBaHHS XUTTEBO BaKJIMBHUX BHJIIB
CHpPOBHMHHM, MaTepiaiiB, IPYHTIB, BOIHHMX pecypciB 0e3 CYTTE€BOTO MOTIPIICHHS CTaHy
HaBKOJIMIIHBOT'O CEPEOBUIIIA;

- Ha OCHOBI CyYaCHMX TEOPETHYHHUX IIOJIO)KE€Hb, HASBHOI HAYKOBO-TEXHIUHOI iH(popMarlii,
MIIXO0MIB Ta PEKOMEHAAIN po3po0sATH MaTeMaTH4HI MOJENi, 10 aJeKBAaTHO OIMKCYIOTh
CTaH 00’ €KTiB HABKOJUIITHHOT'O CEPEIOBUIIA;

- pO3poOIATH MaTEeMaTH4YHI MOJENi, 1[0 OMUCYIOTh CTaH OKPEMHUX EJIEMEHTIB JIOBKULISA Ta
MOBEIHKY OKPEMHUX PEUOBHH-3a0pyTHIOBAYIB B JAHOMY CEpPEIOBHIIIL;

- OIIIHIOBATH JiI0 INKiUIMBUX (DI3WYHUX BIUIMBIB HAa CKJIAJIOBI €KOJOTIYHUX CHCTEM B
3aJIeKHOCTI BiI TPOCTOPOBUX (HaKTOPIB Ta EHEPreTUYHUX PiBHIB;

- MOJEJIOBATH MPOLIECH BUIIYYEHHS 3a0pyIHEHb, iX 3HEMIKO/DKEHHS B OKPEMHUX araparax,
YCTaHOBKAX Ta HA TEXHOJIOTIYHHX JIIHISX;

- MOJITIOBATH TEXHOJIOTIYHI TPOIecH, Bill e(OEKTUBHOCTI peaizallii sSKUX 3aJeKHUTh
IHTEHCUBHICTh YTBOPEHHS TOKCHYHUX IHIPEIi€HTIB;

- IpPOBOJUTH OLIHKY BIUIMBY BHPOOHMYMX OO’€KTIB Ha HABKOJIMIIHE CEPEIOBHILE,
BH3HAYaTH JIONMYCTUMI PiBHI BIUIMBY Ha JOBKULIA B 3aJISKHOCTI BiJ CTaHy HPUPOIAHOTO
CEPENIOBUINA, TEXHOICHHOTO HAaBaHTAXEHHS, TEXHO(MUILHOCTI TEpUTOpii, piBHA IX
3aCENEHOCTI;

- pO3paxoByBAaTH E€KOJIOTIYHI PU3UKU BiJ BUPOOHMYOI AISUIBHOCTI PI3HUX T'OCHOAAPCHKUX
00’€KTIB, TPaHCHOPTY, HACENEHUX IYHKTIB, 1H)KEHEPHUX CIOPYI 3 YypaxyBaHHAM Jii
IPUPOJHUX (PAKTOPIB;

- 3aCTOCOBYIOUM 3HAHHS y Taly3l OXOPOHM JOBKULISA, KOPUCTYBATUCS 1HO3EMHOIO HAYKOBOIO
JTepaTyporo, MPOBOUTH aHOTYBaHHA 4M pedepyBaHHS IHIIOMOBHHX JIKEPET;

- 3aCTOCOBYIOUHM HAIKHY TalTy3€BY TEPMIHOJIOTIIO, TIEPEKIaaTH CHelliaibHl TEKCTA 3 1HO3EMHOI
MOBH, IPOBOJUTH 30ip Ta aHaIi3 iH(HOpMAIil IHO3EMHHX EIEKTPOHHUX JKEpel;

- BUKOPHUCTOBYIOUH 1HO3EMHY MOBY MPOQECIMHOIO CIpsIMyBaHHS, CITUTKYBATHCh 3 (PaxiBIIAMH,
pyOuTe npe3eHTartii.

- BUKOPHUCTOBYBAaTU CydacHi iH(popMaliiHi TexHojiorii ans iHGopMaliifHOro moumyky 3a
MIEBHOIO IIPOOJIEMATHKOIO;

- BUKOPHCTOBYIOUH 010siorpadiuHi JOBIAHUKH, 3HAXOAUTH Ta KOPUCTYBATUCS 1HPOpMaIli€to
II0JI0 METO/11B Ta TEXHOJIOT1H 3aXUCTy JOBKLLIS BiJ 3a0py/AHEHHS;

- KOPHUCTYIOYHCH iH(oOpMaliiHUM 3a0e3levyeHHsIM, BUKOHYBATH IIBUAKICHY 0OpOOKYy
iH(popMalii Ta 11 Npe3eHTyBaHHS;

- BUKOPHCTOBYIOUH 0i0siorpadiuHi JOBIAHUKH, 3HAXOAUTH Ta KOPUCTYBATUCS 1H(POpMaIli€to
II0JI0 METO/1IB Ta TEXHOJIOT1H 3aXUCTy JOBKILIS BiJ 3a0py/AHEHHS;

- Ha MIACTaBl AIFOYMX BUMOT A0 O(QOPMIIGHHS HAyKOBOi Ta TEXHIYHOI JTOKYMEHTaIlii,
BHKOHYBATH 3BITH, MPOEKTH, AUCEPTAIIii;

- BUKOPHCTOBYIOUHM CyYacHI METOAM JOCIIJKEHHS, NpUiIagu Ta oOJagHaHHSA, MPOBOIUTH
€KCIIEPUMEHT 3 METOI0 BAOCKOHAJICHHS ICHYIOUMX TEXHOJIOT1H Ta po3pOOKH HOBHX;
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- CIOHUpAlOYMCh HA  BIAMOBIAHI  METOJOJOrIi, TPOBOAUTH OOpPOOKYy Ta  aHami3
EKCIIePUMEHTAIbHUX Ta O0YUCITIOBATFHUX JaHHX;

- Ha OCHOBI pO3poOJEHUX 3BITIB, MPOEKTIB, AHUCEPTAIlid TOTYBaTH IPE3CHTAIll s
MIPHUIIFOTHOTO 3aXHCTY;

- 3aCTOCOBYBaTH iH(OpMaIliiHI TEXHOJOTIi Ml Yyac po3poOKH Ta BIPOBAKCHHS 3aXOJiB
3aXUCTy HABKOJMIIHBOTO CEPEIOBHIIA;

- Ha MiACTaBl MIFOYMX BHUMOT IIOJI0 CTPYKTYpPH HAYKOBOi Ta TEXHIYHOI TOKyMEHTAIi
(dhopMyBaTH HAYKOBO-TEXHIUHI PIIIICHHS;

- CIHMPAIOYUCHh HA MPOOJIEMAaTHKY MIATOTOBICHOI poOOTH, BECTU OOTOBOPEHHS Ta AMCKYC 3
baxiBIsIMy;

- CIOHUpalYNCh HA BHMOTM HOPMATUBHHUX JOKYMEHTIB, 3a0e3leuyBaTH BU3HAYCHHS 3
JOCTaTHBOIO TOYHICTIO OCHOBHUX MapaMeTPiB JOBKIJIIS,

- CHUpalo4yuch Ha oOpaHi METOAOJOTii aHami3y Ta BHKOPHUCTOBYIOUH JIaDOpaTOpHE
o0JaiHaHHs, IPOBOIUTH aHAJI3 BiIiOpaHUX Mpoo;

- Ha MIJICTaB1 YSABJIEHb PO METOAM MPOBEICHHS HAYKOBUX JOCTIIKEHh OOMPATH HAWOLIBIIT
ONITUMAJIbHI METOJIOJIOTiT POBEICHHSI JOCIIHUIBKOI POOOTH;

- po3paxoByBaTH JOMYCTUMI BHUKUAM 3a0pyIHEHb 3TITHO BHUMOI  E€KOJIOT1YHOTO
3aKOHO/ABCTBA Ta HOPMATUBHUX JIOKYMECHTIB;

- PO3pOOJIATH TEXHOJIOTIYHI CXEMH CHCTEM OYHCTKU Ta30BUX BUKUIIB Bl 3a0pyIHEHHS,
MIPOBOJIUTH iX TEXHIKO-€KOHOMIUHE OOTPYHTYBaHHS;

- pO3po0IATH pEKOMEHAAIl 100 MOJCPHI3allii TEXHOJOTIYHUX JIIHIH BUPOOHUITB IS
3HIDKEHHS 00’ €MIB TOKCHYHNUX BUKHUIIB;

- B 3aJIC)KHOCTI BiJl XapaKTEPUCTUK CTIYHOI YW MPUPOJHOI BOAHM, BUMOT O OUHUIICHOI BOAU
CTBOPIOBATH TEXHOJIOTIYHI CXEMH, SIKi 3a0€3MeUyI0Th OTPUMaHHS BOJM HEOOXITHOI SIKOCTI B
3aJlaHii KIJTbKOCT1 3 BUCOKMMH T€XHIKO-€KOHOMIYHUMH MTOKa3HUKAMH;

- po3pOoOJISITH TPUHIMIIOBO HOBI CXEMH BOJOMIATOTOBKH Ta BOJOOYHINCHHS, IO
3a0e3MneuyoTh OTPUMAaHHS BOJU BHCOKOI SKOCTI B yMOBax JAe(ilUTy SKICHOI MPUPOAHOT
BO/IM 200 MPH OYMIICHH] CHIIBHO 3a0pyTHEHHUX CTIYHUX BOJ,

- IPOTHO3YBATH CTaH BOJHUX 00’ €KTIB, BOJHUX CHCTEM TEPUTOPIi Ta PETIOHIB B 3aJIE)KHOCTI
B1Jl IPUPOJIHUX YMOB Ta aHTPONOTE€HHUX (HaKTOPIB;

- BU3HAYaTH JIOMYCTUMI PiBHI aHTPOIIOT€HHOI'O BIUIMBY HA BOJHI 00’ €KTH MPH 3aCTOCYBaHHI
0aceifHOBOro TPHUHIMITY 3 YpaxXyBaHHSIM BOJHOTO OajaHCy, MPOIECIB CAMOOYMIICHHS,
IPUPOJHUX (PAKTOPIB, (POHOBUX 3a0pyTHEHbD;

- OI[IHIOBATH CTaH MaJMX PIYOK, BU3HAYATH iX BIUIMB HA CTaH KPYITHUX BOJHHX CHCTEM,
PO3pOOIIATH TUTaH 3aX0/1iB MO BiTHOBJICHHIO MalTUX PIYOK Ta 03J0POBIECHHIO BOJHUX CHCTEM;
- OIIIHIOBAaTH PIBEHb HAMIMHOCTI CHUCTEM OYHUIIEHHS CTIYHUX BOJ BHPOOHUYMX OO’ €KTIB,
BHU3HAUYATH 1X BIIMOBIAHICTh ICHYFOUUM €KOJIOTTYHUM HOPMAaTHUBaM;

- BU3HAYaTH BIUIUB CUIbCHKOTOCIOJAPCHKUX O0’€KTIB, JICOBUX TOCHOJAPCTB Ha BOJHI
CUCTEMH,

- BH3HAYaTH e(EKTHBHICTP BUKOPHCTAHHS 3amaciB KOPUCHUX KOIMAJIWH, BHU3HAYATH
HanpsMKU MOJIepHi3allii J0OYBHUX HiAMPUEMCTB JUIsl OUTBII ITOBHOTO BUITYYEHHS MPUPOIHOL
CUPOBUHU;

- OL[IHIOBATH PiBEHb BIUIMBY BUPOOHMYMX 00’ €KTIB Ha CTAH I'€0JIOTTYHOTO CEPEIOBUIIIA;

- PO3pOOIIATH 3aX0/IU TIO MiABUIICHHIO €()EKTUBHOCTI OXOPOHH T€OJIOTIYHOTO CEPETOBHINA;

- TPOTHO3YBaTH 3MiHY CTaHy T€OJIOTIYHOTO CEpEOBUINA B YMOBaX TEXHOTCHHOTO
HABaHTA)XCHHS,

- BCTAHOBJIIOBATH KOHTAaKTH 3 TIOTEHI[IHHUMHU TapTHEpaMH 3a HaNpSIMKaMH HayKOBHUX
JOCTIKEHb I B3aEMOBUTIIHOI CIIBITpalli;

- OpraHi3oBYBaTH HayKOBY pPOOOTY 3 ypaxXyBaHHSM TOTEHIiaTy HAYKOBUX MAapTHEPIB IS
BUPILLIEHHS aKTyaJbHHUX MPOOJIeM Ha B3a€EMOBHTIHIM OCHOBI.
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G Mporpamui pe3vibTaTH HAYKOBOT poboTu

[lideomoera ma_n_}'ﬁ.l:ixauix Ha}fltbhnx crateil (KUILKICTh SAKHX |1¢p¢jlﬁalif:l-la
BIANOBIAHMMH  HOPMATHBHO-TIPABOBHMMM  aKTamu), MoHorpadifl, Havkopo-
METOAMYHIUX PEKOMEH AL, Te3 Tonopieil.

YVuacmbs y BUKOHaHHI OMOUKETHHX, TOCTZIOTORIPHHX Ta iniliarMsHux
HAYKOBO-A0CTLAHHX poGiT (Tem).
i Yuacme 3 10n0BLIAME Ha KoHdepeHiiax, ceminapax, fopyMax.

| BnposadacennA pe3yabTaTiB J0CHUKCHHA ¥ BUPOOHHUTEO Ta HABYATBHHIA

| mpouc.
! Mideomoexa i nydaiunui 3UXACT AHCEPTALIT Ha 3aciTaHH] CNCWATI30BAHOT
| BUCHOT paau
|

KepiBHHK MpoekTHOT
rpYNH (rapalT oCBiTHLO- 2 |
HAYKOBOI MporpamH): . / L MoKTOp XiMIMHHX Hayk, npodecop
Koninesnu Bononumup AbpaMosny
[NpoexTHa na;
v i Ve a}._, JIOKTOP XIMIMHHX Hayk, mpodecop
7" A Antpanuesa Hania Muxaiinisxa

JIOKTOP XiMi4HHX HavK , npodecop

/g/a]-..w -7”- Makcin Bikrop Isanosry

—7 KaHIHAAT XIMIMHHX HAYK, TOLEHT
&mj/ Boiitenko Jlapuca Bnaaucnasisia
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HABYAJIBHAM ILTAH

Pisens amol ocpitl (oceirhii cryming)
T'aaysb 3HAHB

Cuoemia 1pHiCcTE

Popma EaBIAHAS

102 Ximis
A¢HHA Ta 3a09Ha

Tepmin papaanns (obcar kpexnris €EKTC) 4 pokn, 30 Kpe1nTiB

LTPA®IK HABUAABHOT O NPOIIECY
niarotoBkl daxienis TpeTLOro (0CBITHLO- HAVKOBOT D) piBHA EHmMOL 0CBiTH
cnemia TbHoCcTi 102 Ximis

Tperiii (ocBiTHRO-RAYKOBHI) piBenE
10 MprpogaAYi HAVEH

2 Bepecers EorTem JIscTonan I'pyoem Civess JHvT Bepesem Keirerms Tpaeess LepEcHE Jnmers Cepnese

Slr|2|3|4]s|6|7|8|o|w|un|2[z|14]15]16[17]18] 19|20 21|22 23|24 ]25] 26| 27| 28| 29| 30| 31| 32| 33 [34|33|36|37| 38|30 40| 41|42 |43] 44| 45| 4¢| 47| 48] 43| 50| 51| 52
I |HP|HP|HP|HPF|HP|H |H| H| H | H| H | H | H |HF|HF|HF|HF|HF|HF HPF|HF|HP |HF |HF |HP|HF| H | 5 | 4| H | H |HF| HP |HP|HP|HP|HP|HP HP|HP{HFHP |HP| K | K | K| K| K| K| K| K| K
NH|H HH|H|H|HHH H|H|HH|H|H|HIE|H|H|HHH|H|H|H|d|H|H |3 HHHHHHHH|HHHHHHK KKK KEKKEKEK
MHH|HHEH|EHHHH B E|HHHHHHBEH B HHEHIH|H|HAIHAI|I HHEHHHBHHHHHHBHEBEHHH|HEKE|KKKEKEELKKEKK
NHIHHEH|HE|/HHHHHH|HHHHHE|HHHHH|H|H|H|ZF|H|I|I/HHHHHHHHHHHHHHK KKEEKEKEKLKEKK

VMOBHI ITO3HAYEHHA:

H |- u#avwosa podota HP |- magsansHa poboma K |- sanivan
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II. I TAH HABYAJJBHOI'O IPOTECY

. 7 .
PDJ]'[D,:[I;[ 3 CEMECTPAMIL E Kimskicts TOIIH = PD3HD,IL'[ I\’PE,II[TI‘.'B EKTC KYPCaMI
3 B Aymirropmix ] i ceMecTparm
E | HA3PAHABUATRHOIL 7o | % Yoy e &
,E Al - g E = E - = I xype | I xype |]]I x\'pcl IV xvpe Bignosigatsna xadeapa
: JTUCTIAILTIHA g = Cw| g g | F | & Cemectpn
L] = E = & g -] 5 = E MecTpl
- Z % E & ﬁ, = =] 2 B H
SlE| & |2 |3 S| 3| 2|2 | E|Z |1]2]3|4]s5|6|7|s
AN - - | @a | & | B |EF|C
1 2 3 4 3 ] 7 8 g 10 11 12 13 | 14 [15]16]) 17 18] 19 (20| 21
1. OBOB'A3KOBI HABYATBHI JTHCITHILTIHHA
1.1. IHE JHCHHILH 3ATATRHOI IIIITOTOBKH
$inocodia 3 a0 40 20 20 3 Pinocodhii
IHUSEM#E MOEA 33 5 180 50 0 50 5 Tem—l:i.tn-mx T4 arpobiomoriuET
npodeciiHIM CIIPAMYEZHEAM CTIELHATBHOCTEHN
3 |Ilegarorixa Eymuoi ITKOM 2 3 90 20 10 10 3 IMeparorism
Konm'rotepna obpobra . . - .
. - 1 3 80 40 20 20 3 KommmoTepHim cHeTeM i Mepei
ifthopMarTii
. |Maremanirne MoTeTHOEAHET ) . %0 40 20 2 . Apamimirmoi 1 bloHeopTaHrEol
. T4 INAHYEAHHA eKCIIEpHMEHTY ? - - ’ HiMT TA AKOCTE BOTH
Mmma. Aes e T - . - - . Amaminiraeo] i fioHeoprasiurol
OpPTAHIZAINA [T OTOBI 2 3 G0 40 20 20 3 . !
o xinil T2 AKOCTI EOTH
mHcepIaniiizoi pobom
Pazom mo muRIy 21 | 630 | 240 | 100 140 15| 6
1.2. IHK JACITAILIH MPOSECTHHOI IIIITOTOBKH
3araneHa T2 HeOPraMiTHA KMIT 1 k] g0 60 30 30 3 :‘?H.E_-mnrlﬂ-mi i GioHeopTraHitEol
xinil T AKOCTI EOOH
PazoMm mo mmeIy 3 20 | 60 | 30 30 3
2. BHEIPKOBI HABYA ThHT THCITHILTIHH
2.1. AR JHCITHILTH MTPOSECTHHOL IIITOTOBKHA
cneniagizagia "Heopraniana ximin - ximia gocdaTie”
Cner.]lnpa.t{}m}m.s 3 6 180 60 20 40 6 _-‘?J-I.a_.mnrtn-mi i BloHeoprasEo
AHAMTIMHITE 0 CITREHD xinil T2 AKOCTI EOOH
Pazom 6 180 | 60 | 20 40 6
cI izania "He i9Ha xiMina - xXivia KoopIRHALIAHAX comoayK"
AHamTIE ME'IEJJJ'I OOCTHHe- 3 6 180 50 0 40 6 _—‘TJH.a_.m'n{Ln{m} bloHeopramitEol
HHA KOOPOFHATIFEIT CITOMTYE Hn T AKOCTI BEOOF
Pazom 6 180 | 60 | 20 40 6
Pazom 3a OC 8 30 | 900 | 360 | 150 210 18|12
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