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BiamosigHo mo posainy X crarti 62 3akony Ykpainu «lIpo Bumry ocBity» (Ne 1556-VII Bin
01.07.2014 p.), BubipkoBi AUCHUIUTIHN — AUCLUIUIIHK BUTLHOTO BUOOPY CTYJCHTIB Ul MEBHOTO PiBHA
BHIIIO1 OCBITH, CIIPSIMOBaHI Ha 3a0€3MEYCHHs 3araJIbHUX Ta CreniaJbHuX ((haxoBHX) KOMIIETCHINH 3a
cnerianbHicTI0. OOCcAT BUOIPKOBUX HABUATHHUX IUCIUIUIIH CTAHOBUTH HE MEHIE 25% Bij 3araibHOI
kinpkocTi kpeautiB €KTC, 1 s mepmoro (6akanaBpebkoro) piBHs — He MeHIne 60 kpeautis EKTC.

BubipkoBi aucuumiiny i3 kapeapansHoro ®@-Karanory cryneHTn o6uparoTh y BiAIOBITHOCTI 10
«[TonmoxxeHHsT MpO pearizallilo mpaBa Ha BUIBHUN BUOIp HaBYAIBHHUX AUCIUIUIIH 3700yBadyamMu BHUIIOT
ocsitu KIII im. Iropst Cikopcbkoroy https://osvita.kpi.ua/node/185

HopmaTuBHa 4YMCENbHICTh CTYACHTIB B TpyHax JJIsi BUBYEHHS JMCIMIUIH IUKIY MpodeciiHOi
MIATOTOBKU ckiamae 15-25. 3a pimeHHSM 3aBijyBaya BUIYCKOBOI abo 3abe3medyrouoi kadempu, sk
BUHSTOK, JONYCKAa€Tbcs (HOpPMyBaHHS TPYH 13 MEHIIOK (OUTBIIOI0) 32 HOPMAaTHBHY YHCENBHICTIO
CTYJICHTIB.

Jlo ®-Karanory BXOIATh IJUCLUUIUIIHM BUIBHOTO BHOOpY, AKi OepyTh ydacTh y (opMyBaHHI
(haxoBUX KOMIIETEHTHOCTEH, BIJMOBIIHO JO OCBITHROI mporpamu. Karamor MICTUTh aHOTOBaHHI
NEepeNiK TUCIMIUIIH, SIKI MPOMOHYIOTHCS Ui OOpaHHs CTYIACHTaMH Mepuioro (6akalaBpChbKOro) piBHS
BHIIIO1 OCBITH 3T1JTHO HABYAJILHOTO IIJIaHY.

Crynentu 1, 2 Ta 3 kypcy nepmioro (6akaiaBpchbKOro) piBHs HMiATOTOBKH BUIIIOI OCBITH OOUPAIOTH
mucnututiay 3 @-Karanory st Apyroro, TpeThOro Ta YeTBEPTOTO POKY HABUAHHSI, BiIIOBITHO.

- cryaenTH I kypey — oOuparOTh AUCIUIUTIHE JUTSL JPYTOTO POKY MiATOTOBKH:
JUTsl BUBUEHHS Y TPETbOMY CEMECTP1 MOTPIOHO 0OpaTH 0AuH OCBiTHIN KOMIOHEHT (4 kpenutu €KTC),

I BUBYECHHS y YETBEPTOMY CeMecTpi NoTpiOHO oOpaTu oauH ocBiTHIN KoMIoHEHT (4 kpeautu EKTC);

- cryaentu Il kypey — oOuparoTh JUCHUIUTIHYU AJIsI TPETHOTO POKY ITiITOTOBKH:
JUTsl BUBUEHHS Y 11’ ITOMY ceMecTpi moTpiOHO oOpaTtu Tpu ocBiTHIX komnoHeHTa (12 kpenutie EKTC),

I BUBYEHHS y IIOCTOMY CEeMEeCTpi MOTpiOHO oOpaTu TpM OCBiTHIX KomnoHeHTa (12 kpenutiB EKTC);

- cryaentu I kypey — o6uparoTh TUCHMIUTIHU 11 Y€TBEPTOTO POKY MiATOTOBKH:
JUTsl BUBYEHHS Y ChOMOMY CE€MeCTpi MOTpiOHO oOpaT TpH ocBiTHIX KommoHeHTa (12 kpeautiB EKTC),

U1l BUBYECHHS Y BOCBMOMY CeMecTpi HoTpiOHO oOpatu aBa ocBiTHIX KomroHeHTa (8 kpeautiB EKTC).

Bubip nmuctumnin 3 @-Karanory 3nificHioetbes y iHGopmamiiinHid cuctemi  «myKPI».
V3aranpHeHa iHGOpMaIis BUKOPHUCTOBYETHCS IS IUIAHYBaHHS HABYAJIBHOTO MPOLIECY.

Jlnist BUOOpY TUCHMILIIH 3pOOUTH HACTYITHE:

- 3apeecTpyBaTHCh Ha caiTi https://my.kpi.ua/

- V¥V menio «lIpodiney => «[IpuB’sa3ka JaHUX» 3HAWTH CBOE MPI3BUIIE, BBECTH CBOKO ATy
HApOJKEHHS 1 MpUB’s3aTu (30epertr) naHi. Bu orpumaere noctyn 10 KaGiHETY CTyIEHTa 1 10
BHOOPY AucIUILIiH. J[ani HeoOXiIHO 31HCHATH TEXHIYHO BHOIp JUCITUILTIH.

VY pa3i HEeMOXJIMBOCTI c(hOpMYyBaTH HaBYaJbHy TpYyNy /s BHBUCHHS IEBHOI JMCUUIUIIHU
HOPMAaTHBHOI YHCEJIBHOCTI CTYJCHTaM HAJa€TbCsl MOXJIMBICTh 3JIMCHUTH TIOBTOPHUU BHOIp,
NPUEIHABIINCH 10 BXXe c(hOpMOBAHMX HaBUAIBHUX Tpyn (Apyra XBuis BuOipkoBocTi). 3100yBau BO,
SKWI 3HEXTYBaB CBOIM IPaBOM BHOOpY, MOXKE OyTH 3anMcaHWil Ha BUBYECHHS HABYAIBHUX JWCIMILTIH,
o0paHuX 3aBiyBayeM BHUITYCKOBOI KadeIpH /Ui ONTUMI3allil HABYAJIbHUX TPYII 1 TOTOKIB.

He momyckaeThcs 3MiHa OOpaHMX IUCHMILIIH MMICIS MMOYATKY HABUYAJBHOTO CEMECTPY, B SIKOMY
BOHHU BUKJIaJAarOTHCA.
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[HCTpYyMEHTAIBbHI METOIM XIMIYHOTO aHaAJI3Y 43




OcBiTHIN KOMIOOHEHT 1 ISt BHOOPY CTYACHTAMHA NMEPHIOr0 KYpPCy

Aucuumiia OpraniyHa ximMisi 1OBKIiJUIsI
PiBens BO [epumii (OakanaBpChKuii)

Kypc 2

Cemectp 3

Ob6csar 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)

MoBa BHKJIaJaHHS VYkpaiHcbka

Kadenpa

Exororii Ta TeXHOJIOT1i pOCIIMHHKX TTOIMEPIB

Bumoru g0 nouarky
BHBYEHHS

ba30Bi 3HaHHS 3 3arajibHOI, HEOPTaHIYHOI, aHATITHYHOI XiMil, (Qi3HUKH

IIlo 6yne BUBYaTHCS

MexaHi3MH, 3aKOHOMIpPHOCTI TPOTIKaHH:, KiHETHKA, (DI3UYHI MapaMeTpH peaxiin
OpraHiYHUX CITOITYK

Yomy ne nikapo/Tpeda
BHBYATH

B yMoBax 3pocTarovoro aHTpOIOTEHHOTO BIUIMBY Ha HABKOJIMIIIHE CEPEIOBUIIE i
3aroCTPeHHsI €KOJIOTIYHOI CUTYyaIlii HeoOXiTHO BOJOAITA 3HAHHSIMU aHATITHYHOT,
(hizmuHOI Ta OPraHivYHOI XiMii, PO3TIIAAI0YH TUTAHHS, TIOB’s3aHi 3 XIMIYHUMU
MpoIlecaMyl Y HaBKOJIUIITHBOMY CEPEIOBHIIN, OI[iHIOIOYH BINTUB JaHUX MPOIIECIB HA
€KOJIOTTYHYy 00CcTaHOBKY. JIOCSTHEHHS OpraHiuHol XiMii JJist 010J10r11, MEAMIIUHH,
CLITBCBKOTO TOCIIOJIAPCTBA HE MOXKIIUBO MepeollinnuT. CydacHHIA CBIT HEMOXIIUBO
ySIBUTH 0€3 3aCTOCYBaHHS OpraHIYHUX pedoBUH. OpraHidHi CIIOIYKH CKIaTal0Th
OCHOBY 0i0JIOTIYHOTO KUTTS TOMY, IIIO 3aBJISIKU 1M JIFOJTHHA OJiepyKaja JJIsl CBOIX
notped nanuso, rymy, hapOu, kiei, MUrodi 3aco0H, JIiKU, OAAT 1 B3YTTS, 1Ky, pedi
no0yTy, patli, BiAMOYHUHKY TOILIO.

Yomy MOKHA HABYHTHCS
(pe3yabTaTH HABYAHHSI)

"  MeTOoJaM CIIOCTEPEXKEHHS, Omucy, iaeHTu(ikamii, kaacudikaiii, 00'ekTiB
XIMI9HOT ~TEXHOJOTil Ta TPOMYKIi TPOMHUCIOBOCTI , METOIaM
€KOJIOT1YHOTO KOHTPOJTIO;

®  CydYacHUM YSBJICHHSM CTOCOBHO MEXaHi3MiB OPTaHIYHHUX PEaKIliii;

®  OCHOBHHM (hakTOpam, sIKi 3a0€3MMeUyIOTh PEAKITIHY 31aTHICTh OPTaHITHUX
CITOJIYK Ta MUIAXH peajlizamii THX M IHITHX MEXaHI3MIB PEaKITiii;

®  Cy4acHUM VSBJIEHHSM CTOCOBHO HAaMWOIJIBII BaXXIMBHUX I1HTEPMEIiaTiB
OpraHiuHuX peaklil, iXx OyZOBH Ta peakiiiHOl 31aTHOCTI.

Ak MmoxHa
KOPHCTYyBaTHCS
HA0YyTUMM 3HAHHAMM i
YMiHHSIMU

®  UIaHYBAaTH 1 TPOBOJUTH CKCIIEPUMEHTAIBHI JOCIIHKEHHS,

" [POBOAMTH JIOCHIAU TIO BHUSBICHHIO XIMIYHUX BJIACTUBOCTEH
OpTaHIYHUX CTIOJYK;

(1oMIeTeHTHOCT) "  aHaNi3yBaTM MEXaHi3MM aHTPONOINE€HHOIO BIUIMBY Ha HABKOJIMIIHEC
CEPEJIOBHIIIE.

Indopmaniiine Cunabyc, PCO

3a0e3ne4eHHs

®opma npoBeeHHA
3aHATH

Jlekii Ta maGopaTopHi 3aHATTS

CeMecTpoBHii KOHTPOJIb

Sanik




Jucuumniina

Opraniuna ximis

PiBens BO [epumii (OakanaBpChKuii)

Kype 2

Cemectp 3

Ob6csar 4 xpeautu €KTC/ 120 rox. (aya. — 72 roxa., CPC — 48 rox.)
MoBa BHKJIATaHHS YkpaiHchKa

Kadenpa

Exonorii Ta TeXHOJIOT1l pOCIMHHUX MOJIMEPIB

Bumoru no nouarky
BHUBYEHHSA

ba30Bi 3HaHHSA 3 3araibHOI, HEOPTaHIYHO1, AaHATIITHIHOI XiMii

Ilo Oyne BUBUaTHUCS

Cxitan, OynoBa, KjacH OPraHiuHHUX PEYOBHMH, CHOCOOM ITOOYBaHHS, BJIACTHBOCTI.
3B’SM30K MiXK KiTacaMH OpTraHIYHUX CIOMyK. MexaHi3MH 1 YMOBH pEaKIliii.
PeakuiiiHa 30aTHICTh OpraHiYHUX PEYOBHH.

Yomy ne mikapo/Tpeda
BHBYATH

Opraniuyfi CIONYKU € TOJIOBHUMH JKepelaMH 3a0pyIJHEHHS HAaBKOJHUIIHHOTO
CEpeIOBHINA 1 BUBYCHHS iX € CKJIaJ0BOI MPOGeCiiiHOI MiATOTOBKHA €KOJIOTIB Ha
cydacHOMy piBHI. OpraHigHa XiMisl BXOJHWTHh J0 ITUKIY (QyHAAMEHTAIBHHUX
JUCIIMILIIH 1 3MIMCHIOE 3B’S30K MK TaKUMH JUCHUILUTIHAMHU IOTO IMKIY SIK
aHaiTHYHA 1 ¢i3udHa XiMisl, a TaKOXX O10JIOTisA, OCHOBH MIKpOOiOJIOTii, Ximis
HABKOJIMIITHHOTO CEpeIOBHINA. 3aCBOEHHS Ta YMiHHS BUKOPUCTOBYBATH 3HAHHS 3
opraHiuHoi XiMii Jomomarae BUPIlIyBaTH MPAaKTUYHI 3aBAAHHS, BUSBISITH 3B SI3KU
MiX KJacaMH OpPTraHIYHUX CIIOJNIYK Ta 3IIHCHIOBATH IMEPETBOPCHHS MK HUMH,
NPOTHO3YBaTH IMPAaKTUYHE BUKOPUCTAHHS OPTaHIYHUX PEYOBHH TPU OYUINCHHI
HABKOJIMIITHHOTO CEPEIOBUIIA.

Yomy MO:KHA HABUMTHCS
(pe3y/IbTaTH HABYAHHS)

. OCHOBaM 3araJlbHOTCOPETUYHUX IUCIUILIIH B 00'eMi, HEOOXiTHOMY s
BUPIIICHHS BUPOOHUYMX Ta JOCTITHUILKUX 3aB/IaHb;

. BHKOPHUCTOBYBAaTH TEOPETUYHI ITOJIOKEHHS OpraHigyHOi XiMmil 3 METOI0
BHPIIIICHHS TUIIOBUX 33124 (Pi3MKO-XIMIYHUX MPOIIECIB XIMITHOI TEXHOJIOTI1;
. BUSIBIISITH 3B’SI3KM MDK KJIacaMH OpraHIYHHMX CIIONYK Ta 3HiHCHIOBATH
HIEPETBOPCHHS MK HUMU;
. MIPOTHO3YBAaTH  BJIACTMBOCTI ~ OPTaHIYHMX  CHONYK 3  PIi3HUMHU
(YHKIIIOHATTLHUMU TPyIIaMU
SAx moxHa . IUTAHYBAaTH CHHTE3 BiNOBITHUX OPTaHIYHUX CIIOIYK, MPOTHO3YBAaTH
KOpuCTyBaTUCS ) MPAKTUYHE 3aCTOCYBAHHS;
nabyrumu suanmsvm i |, KUTBKICHO TMEpPETBOPIOBATH OJHY PEYOBHHY B iHIINY, BUAUIATH i 3
z}z:;ﬁzr::{mom) peaKIiiHOT CyMiIlli, OYMINATH, 1IeHTU(DIKYBATH;
. BU3HAYATH YUCTOTY OTPUMAHOIO IPOJIYKTY.
Tudopmauiiine Cunadyc, PCO
3a0e3neyeHHs

®opma npoBeIeHHS
3aHATh

Jlexuii Ta mabopaTopHi 3aHATTS

CemecTpoBHii KOHTPOJIBb

3amk




Jucuumniina

TeopeTn4yHi ocHOBM 0y10BM Ta peaKIiiiHOI 31aTHOCTI
OPraHivYHHUX CHOJYK

Pisen» BO ITeprmmit (OakamaBpCHKIiA)

Kypc 2

Cemectp 3

Ob6csar 4 xpeautu €KTC/ 120 rox. (ayn. — 72 roa., CPC — 48 rox.)
MoBa BUKJIAJIAHHS YkpaiHchka

Kadenpa

Exororii Ta TeXHOJIOT1i pOCIIMHHKX MTOIMEPIB

Bumoru 1o Mo4aTKy
BUBYCHHSA

ba3oBi 3HaHHS 3 3aranbHOi, HEOPTaHIYHOT, AaHATITHYHOT XiMil

Ilo 6yne BuBUaTHCS

OcHOBHI mKepenia CHPOBHHH, MIPUPOAA XiIMIYHOTO 3B’SI3KY, Kacu]ikamis peaxmin
3a XapakTepoM XIMiYHOTO MEpPETBOPEHHS, METOAU A00yBaHHS, OynoBa, (i3nyHi i
XIMIYHI BJIACTHBOCTI HACHYCHUX, HEHACHYCHHUX Ta apOMATHYHUX BYTJICBOIHIB, a
TaKOX 1X PYHKIIOHATbHUX HOXiTHUX.

Yomy ne nikaBo/Tpeda
BHBYATH

Po3BuHeHa HadTOXiMIUHA, XiIMIYHA, (hapMalleBTUYHA, XapuoBa Ta epepoOHa
MIPOMUCIIOBICTH 3HAYHOIO MipOIO OOYMOBITIOE 3a0py/AHEHHS TOBITPSI, BOAHOTO
OaceifHy Ta IpyHTIB TEXHOJOTIYHUMH BiX0JaMU 0araTh0X BUPOOHUIITB Y KpaiHM.
Exonoriuni nutanns 1o0OyBaHHs, IEPBUHHOT IEPEPOOKH CUPOBHHU Ta
BUKOPHCTaHHS BUCOKOTOKCHYHHIX OPTaHIYHUX PEUOBHH BU3HAYAOTh XapaKTep
3a0pyaHEHHS TOBKULIA. TeopeTHdHi OCHOBH OPTaHIYHOT XiMii TOMTOMAararTh
3HAWTH IIJISIXY 3MEHIIICHHS 3a0py/IHEHHS HABKOJIMIITHBOTO CEPEIOBUINA 1
BUPIIICHHS €KOJIOTIYHHUX IMUTaHb.

Yomy MOKHA HABYHTHCS
(pe3y1bTaTH HABYAHHS)

®  3aCTOCOBYBATH Cy4YacHI METOJHU JOCHI/DKCHHs JJIsi BCTAHOBIICHHS CKIIANY,
OyIIOBH 1 BJACTUBOCTEH PEYOBHH, IHTEPIPETYBATH PE3yIbTATH JOCIIKCHD.

®  Cy4YacHHM METOJIaM EeKCIIEPUMEHTAJbHUX NOCIiKECHb, METOAN XIMIYHOTO Ta
(i3UKO-XiMIYHOTO aHaji3y, CHHTE3y XIMIYHMX PEYOBHH, Yy T.4. TaOOpaTOpHi Ta
MPOMHMCIIOBI CIIOCOOU OAEP)KAaHHS BAXKIMBHX XIMIUHUX CIIONYK.

Ax moxkHa
KOPHUCTYBaTHCS
Ha0yTUMH 3HAHHAMM i
YMiHHSIMU

¥  poOUTH BUCHOBKH IIOJI0 TOKCHYHOCTI IEBHUX CIIOJIYK, B 3aJICHKHOCTI BiJ
KOHIICHTpAIlil PCYOBUHM B MEBHOMY CEpEIOBUII, a TaKOX BiJ OyI0BH
PCYOBHHM Ta HASIBHOCTI (BiICYTHOCTI) NEBHUX (QYHKI[IOHATBHUX TPYII;

® BHUKOPUCTOBYBATHM TEOPETUYHI IIOJIOKEHHS OpraHiyHoi Ximii 3

(KOMIETEeHTHOCTI) . . .. .
METOI0 BHPIIICHHS THUMOBHUX 3a/1a4d (Di3UKO-XIMIYHUX TPOIIECIB
XIMIYHOT TeXHOJjorli. BHUKOpHCTOBYBAaTH TIOJIOXKEHHS OpPTaHIYHOT
XiMil 3 METOI0 OJepXKaHHA MaHWX JAJS MPOCKTYBaHHA XIMIYHOTO
oOJlafHaAHHS.

Tudopmauiiine Cunadyc, PCO

3a0e3neyeHHs

®opma npoBeIeHHS
3aHATH

Jlexuii Ta mabopaTopHi 3aHATTS

CemecTpoBHii KOHTPOJIb

3amk




OcBiTHIi KOMIOOHEHT 2 AJIs1 BHOOPY CTVICHTAMM MEPIIOro KYPCY

Aucuumnrina Tpancdopmauisi XiMiYHMX peuoOBHH B reocgepax
PiBens BO [epumii (OakanaBpChKuii)

Kype 2

Cemectp 4

Ob6csar 4 xpeautu €KTC/ 120 rox. (aya. — 72 roxa., CPC — 48 rox.)

MoBa BHKJIATaHHS YkpaiHchKa

Kadenpa

Exonorii Ta TeXHOJIOT1l pOCIMHHUX MOJIMEPIB

Bumoru no nouarky
BHUBYEHHSA

ba30Bi 3HaHHS 3 3arajbHOI, HEOPTaHIYHOI, aHAJIITHIHOI Ta OpraHiYHOI XiMiH, 3
reosIorii, 610/10rii, 3araabHOT €KOJIOTI.

Ilo Oyne BUBUaTHUCS

[Ipouecu nepeTBOpeHHs XIMIYHUX peYOBHH B rigpocdepi. [Ipolecu nepeTBOpeHHS
XIMIYHMX pe4yoBHH B atMmocdepi. Opraniuni cnoiayku B jitochepi. repena ix
YTBOPEHHsI Ta MEXaHi3MH NepeTBOpeHHs. Mirpaiis Ta MepeTBOPEHHS XiMiYHHX
eneMeHTiB B 6iocdepi. bioreoximiuni (yHKIi )KUBOT peUOBHUHHU.

Yomy ne nikapo/Tpeda
BHBYATH

CydacHHUM eKojoraM, sKi CIIeHmialli3yloThcsl B 00JacTi IIPOMHUCIOBOI €KOJIOTiI,
HEOOXITHO BMITH YSABISATH OCOOJMBOCTI TOBEHIHKH PI3HOMAHITHHX XIMIYHHX
CIONYK TpHU iX MOTPAIUISIHHI Y HAaBKOJIMIIHE cepenoBuile. JocmimkeHHs IuX
MIPOIIECIB € TIPEIMETOM BHBUCHHS TaKUX 00JIACTEH XiMii, SIK: T€OXiMisl, arpoximis,
rigpoximis, OloxiMmis Ta iHII. AJie ICHyBaHHS TIJIOOAJIbHHX TMPOLECIB, SKi
MPOTIKAIOTh Y HABKOJHUIITHHOMY CEPEIOBHIII 1 SIKi IOB’SI3aHi SIK 3 MPUPOAHUMH TaK
1 3 aHTPONOTCHHMMHU (AKTOpPaMH, IEMOHCTPYIOTh TiCHUH B3a€EMO3B’S30K MiX
SIBHILIAMU, IO BiAOYBarOThCS B Pi3HMX YacThHaxX Oiocdepu. Tomy iHTerpajibHa
HaykoBa aucuMInIiHa “TpaHcdopmaliis XiMIYHHX pPEUOBHH B reocdepax” €
AKTyaJIbHOK 1 HEOOXiJHOI MJisi MATOTOBKM (DaxiBI[iB B 0OO0JIACTI EKOJIOTIYHOI
Oe3nexu.

Yomy MOKHA HABYHTHCS
(pe3yabTaTH HABYAHHSI)

- MPAKTHYHUM HAaBUYKaM 1 BMIHHSM JUISI iX BUKOPHCTaHHS y Ja00paTOpHUX

NPaKkTHKyMax;
- mpoiecaM  Mirpaiii  Ta  TpaHcopmamii  XiMIYHHX =~ PEYOBHH  MIiXK
HABKOJIUIITHIM CEPEIOBHUIIIEM 1 )KUBUMH OpPTaHi3MaMU;
- OITIHITI MEXaHi3MIB BIUIMBY 3a0pyITHEHB JOBKUIISA HA XKMBI OpPTraHi3MHU.
STk MoxKHA . MIPOBOJIUTH  XIMIYHUH  yIOOBO-IOCHITHHUN  ©KCIEPUMEHT, BOJOIITH
KOPHCTYBAaTHCS OCHOBHHMH TIpUiiOMaMu POOOTH B XiMiuHIH 1aboparopii;
HAOYTHMM 3HAHHSAMH i = BH3HAYaTH BMICT OKPEMHUX iHTETPalbHUX MOKAa3HUKIB y CKIaii 00’ €KTiB
YMiHHAMH JOBKLILIA;
(kommeTeHTHOCTI) . OIHIOBATH €KOJIOTIYHUI CTaH MIPUPOJHMUX 00’ €KTiB;
= MTPOBOJIUTH €KOJIOTIYHUI MOHITOPHUHT.
Indopmaniiine Cunabyc, PCO
3a0e3neyeHHs

®opMa NpoBeAeHHS
3aHATH

Jlekii Ta maGopaTopHi 3aHATTS

CemecTpoBHii KOHTPOJIBb

3amk




Jcuuntina Bioreoximis
PiBens BO [epumii (OakanaBpChKuii)

Kype 2

Cemectp 4

Ob6csar 4 xpeautu €KTC/ 120 rox. (aya. — 72 roxa., CPC — 48 rox.)
MoBa BHKJIATaHHS YkpaiHchKa

Kadenpa

Exonorii Ta TeXHOJIOT1l pOCIMHHUX MOJIMEPIB

Bumoru no nouarky
BHUBYEHHSA

ba30Bi 3HaHHS 3 3arajbHOI, HEOPTaHIYHOI, aHAJIITHIHOI Ta OpraHiYHOI XiMiH, 3
reosIorii, 610/10rii, 3araabHOT €KOJIOTI.

Ilo Oyne BUBUaTHUCS

XiMiuHI TIEPETBOPEHHS Ta CBOJIOMIMHI Tpomecn Ha 3emit. Di3UKO-XiMidHI
mporecu B Tigpocdepi. Dizuko-xiMmiuai mporiecu B arMmocdepi. bioreoximis
nenochepu. MexaniuHa, OioreHHa Ta (i3UKO-XIMiYHA Mirpamii pevYOBHH.
BuyTtpimHi Ta 30BHIimHI ¢akTopu Mirpamii. ['eoximiuni 6ap’epu. bioreoximiusi
(YHKIIT )KMBOT PEYOBHHHU.

Yomy ne nikapo/Tpeda
BHBYATH

Bimomo, 10 B OCHOBI HPOIECiB, SIKI OOYMOBIIIOIOTH CydacHHMH cTaH Oiocdepw,
MOJISIraloTh XiMi4HI MEPEeTBOPEHHS PEYOBHH B JiTocdepi, rizpocdepi, atmocdepi
Ta OKWBHX oOpradizmax. IIpemmeTrom BuBYeHHS OioreoxiMii € Tporrec
Tpanchopmariii Ta Mirpamii XiMIYHHX CIIOJYK TPHUPOTHOTO Ta aHTPOIIOTCHHOTO
MOXOJKCHHS Y HOBKiILTI. Bioreoximis 6a3yeThcsi HA OCHOBHUX 3aKOHAX 1 TOHATTSIX
KJIACUYHOI XiMii, aJle 00’€KTH IOCII/PKeHb 3HaXOAAThCs B Oiocdepi. Hespaxkaroun
Ha Te, MmO OiloreoxiMis € BIJHOCHO MOJIOAOI0 00JACTIO 3HAHb, HA CHOI'OJHINIHIN
JIeHb BOHA IHTEHCUBHO PO3BHBAETHCS. OJIHIEI0 3 BAXKIUBIIIHAX IPOOIIEM, SKi CTOATH
Mepe]] JIFOJICTBOM, € 3aXHCT HABKOJMIITHBOTO CEPeOBHINA. 3aaada Oioreoximii
MmoJisTae B PO3poOIll Ta BIOCKOHAJIIEHHI METOJIB BHUSBJICHHA Ta BH3HAUCHHS
aHTPOIIOTCHHNX 3a0pyIHCHD, BUBUCHHS Ta MOIYJIOBAHHS XIMIYHHX PEAKITiH, SKi
OpoTiKalOTh B aTMmocdepi, Tigpocdepi Ta mitocdepi, 3 METOIO CTBOPEHHS
0C3BIIXOMHUX Ta MAJOBIIXOJHUX XIMIYHHUX BHPOOHHUIITB, pPO3poOI crocobiB
3HEe3apaKCHHSI Ta YTIITI3AIl1 TPOMHCIIOBUX Ta TOOYTOBHUX BiIXOIIB.

Yomy MOKHA HABYHTHCS
(pe3yabTaTH HABYAHHSI)

. aNTOPUTMY TPOBEJACHHS JIAOOPAaTOPHHUX JOCITIKCHb, MHMOYMHAIOYH 3
BinOopy mpo0, BHUOOPY METOAOIIOTI aHaJIi3y 1 3aKiHUIyI0OUH 00pOOKOIO pe3yNbTaTiB
aHaJi3y Ta iX OIiHIOBAHHSIM;

. aHOMAaJBLHUM BJIACTUBOCTSIM KOMIIOHEHTIB Oiochepn;
= npoliecam Kojoo0iry XiMivHuX eJIeMeHTIB B 6iocdepi,
" JOCTIDKEHHSI CTaHy JOBKULIS, MOXIUBUX TIEPETBOPCHD 3a0pyIHIOIOYNX
PEYOBHH B PUPOJTHOMY CEPETIOBHIII.
STk MoxKHA . MIPOBOJIUTH BiA0Ip 3pa3kiB (1po0) i 3aCTOCOBYBATH NPHJIAIN OIIHKU CTaHy
KOPHCTYBaTHCS JIOBKIJUIS, BU3HAYATH TIOKA3HUKH CEPEIOBHIIL,
HA0YyTHMH 3HAHHAMM i ] MPOBOJUTH aHali3 CTaHy JOBKULISA, pPOOWTH y3arajdbHEHHS IIOJIO
YMiHHAMH TEHJICHIIH HOTO 3MiH;
(ommeTeHTHOCT) u 3MIHCHIOBATH €KOJIOTiYHMI MOHITOPHMHI Ta OILHIOBATH MOTOYHMN CTaH
HABKOJIMIITHHOTO CEPEIOBHUINA.
Tudopmauiiine Cunabyc, PCO
3a0e3neq4eHHs

®opMa NpoBeAeHHS
3aHATh

Jlekii Ta maGopaTopHi 3aHATTS

CeMecTpoBHii KOHTPOJIb

Sanik




Jucouniaina

Mirpauisi TOKCHKaHTIB B 0ioc(epi

Kagenpa Exomorii Ta TeXHOJOTiT pOCTMHHUX MOJIIMEPIB
PiBens BO [epmmii (GakanaBpchKuii)

Kype, cemectp 2 xypc, 4 cemecTp

OGcesr 4 xpeautu €KTC/ 120 roa. (aya. — 72 roxa., CPC — 48 rox.)

MoBa BHUKJIaTaHHA

YkpaiHcbka

Bumoru 1o mo4aTKy
BUBYCHHSA

Ba3oBi 3HaHHS 3 3aranbHOi, HEOPraHiYHO1, AaHAIITHYHOI Ta OPraHivyHoi XiMiH, 3
reoJiorii, 010J10r1i, 3arajabHOI €KOJIOT1l.

o 0yne BuBuaTucs

[Ipuponui mporecu Mirpamii Ta TpaHcdopmMarllii TOKCHKaHTIB B riapocdepi,
atMocdepi, mexocdepi. [HTeHCHBHICTH Mirpamii i kiaacugikamisi eITeMeHTIB 10
0COONMMBOCTAX Mirpamii. [HTeHCHBHICTH OiosoriuHoro mnoriuHaHHS. (OCHOBHI
rpynu Oi0reoXiMiuHUX (QYHKIIA >KABOI PEUYOBHMHM: Ta30Bi, KOHICHTpAIliiiHi,
OKHCIIOBAJIbHO-BI1IHOBIIIOBaJIbHI, O10XiMi4Hi, OioreoximiuHi (yHKLii JIOJUHH.
OpraHi3MU-KOHIICHTPATOPH.

Yomy ne nikaso/Tpeda
BHBYATH

AKTHBHUH BIUTUB JIOJUHH Ha TIPUPOJY, IHTEHCUBHE BUKOPHCTAHHS CYCHIJIbCTBOM
MPUPOIHUX PECYpCIB, TPOIEC, SIKUH TMPUHHATO HA3WBATH HAYKOBO-TEXHIYHHM
MPOrPecoM MO CBOIll CyTi € eroiCTHYHHM, OCKUIBKHM B HOTO OCHOBI JICKUTH
MPUHIUI: Bce Juisi Omara mroawHW. [Ipw 1mbOMY HAaBKOJMIIHE CEPEIOBHUIIC
OTIMHIJIOCS T TaKUM HaBaHTXCHHSIM, sKe IMOCTiiHO 3poctae. Ha mammit uwac
HaBaHTAKCHHS JOCATIIO BXXE TAKOTO PIBHA, IO CTaBUThH I CYMHIB ICHyBaHHS
caMol JIFOINHMU.

Taka cuTyallis BUKIWKala OypXJMBHH PO3BHUTOK IISIIBHOCTI CYCIUIBCTBA, SKa
CIIpSIMOBaHA Ha 3aXUCT HABKOJHUIIHBOTO cepefoBmina. OmHIEIO 31 CKIATOBHX
CTpaTerii TMOKpalleHHS CTaHy JOBKULIS € BUBYCHHS MPOIECIiB Mirpamii i
MEPETBOPCHHS. B HHOMY SIK TOJIFOTAHTIB, TaK MPHUPOMHUX CHONyK. [laHi 3HAHHS
JIO3BOJISIIOTH BCTAHOBUTH TJIMOMHY MPOIIECIB CAMOOYHMIIICHHS Oiocdepu 3a TUMH YU
1HIIUM peyoBWHAMH. | BiANOBIAHO MpUAMATH B NOAAJBIIOMY iHXKEHEpPH] PillICHHS
y rajxy3sx BUpOOHUIITB.

YoMy MOKHA HABYHTHCS | ® YMITH OOMpaTH ONTHUMAIlbHI METOAM Ta IHCTPYMEHTAIbHI 3acCO0M st
(pe3syabTaTH HABYAHHA) | TIPOBEICHHS JOCTIIKEHD Ta 0OpOOKH TaHUX;

= (i3uKO-XiMIYHIM Tpoliecam, 1o BiOyBarOThCs B reocdepax.
SIk MOKHA . NPOBOJWTH EKCIIEPUMEHTH II0 3aJaHUM METOAMKaM 3 OOpoOKO Ta
KOpHCTYBATHCS aHaJI30M X pe3yJIbTaTiB, CKIAJaTH OMKUC BUKOHAHUX JOCIIKEHB;
Ha0yTHMH 3HAHHSIMH i - 3aCTOCOBYBATH Cy4acHI METOAM Ta 3aco0M KOHTPOIIO CTaHy CKJIaJIOBUX
YMiHHAMH Oiocdepu 3 METOIO IPOBECHHS MOHITOPUHTY JOBKIJUIAL
(KOMIeTEeHTHOCTI)
Tudopmauniiine Cunadyc, PCO
3a0e3meyeHHsl

®opma npoBeIeHHS
3aHATH

Jlexuii Ta mabopatopHi 3aHATTS

CemecTpoBHii KOHTPOJIb

3anik
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OcBiTHIi KOMIOOHEHT 4 1151 BHOOPY CTVIEHTAMM JAPYVIOro Kypcy

Aucnunina Ouniennsi Boau Jioranicro
PiBens BO [epumii (OakanaBpChKUi)

Kypc 3

Cemectp 5

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)

Mosa BukJjajganasa | YKpaiHcbKa

Kadenpa Ekomorii Ta TeXHOJIOTI1 pOCTUHHNX MOJIMEpIiB

Bumoru o Mo4YaTKy
BHBYCHHA

ba30Bi 3HaHHA 13 3arajibHOI, HEOPIraHIYHOI, OPraHiYHOI, aHATITHYHOI XiMil, Di3HKH,
MaTeMaTUKH

o 6yae JomomikHI XiMiUHI peareHTH B Ipolecax OYWIICHHS Boau. DIOKYIAHTH, OCHOBHI

BHBYATHCS TUNH, BU3HAYEHHS IX xapakTepucTtuk. Duoxymsimis. Pmoramis. AzncopOmiiiHa
OynpOamkoBa cenapauis, miHHa ¢uotamis. [lopiBHSUIBHI XapaKTEpPUCTHKH OCBITICHHS
BOIM MeTofaMu (boTarii Ta BigcToroBaHHS. Pi3UKO-XiMidHI OCHOBH OCHOBHHUX BHIIB
(oTanii, TEXHOJIOTIYHI MapaMeTpu MeToiB (ioTarii

Yomy ne lonoBHOIO TpoGIeMOI0 B TpaaWLiMHMX Mpolecax OYHIIEHHS BOOU € HE JIHUIIEe

nikaBo/Tpeda OUMIIICHHS BOAM, ajie 1 3HEBOJHEHHs Ta YTHIIi3alis BOJOTHX ocaniB. Ha croromHi B

BUBYATH VYkpaini Ta iHmmx kpaiHax CHJI mpouecn ouuWIIEHHS BOIU CYIPOBOIKYIOTHCS

HAKONMYCHHSIM Ha MYJIOBHX MalJaHYMKaX Ta 3BaJMIAX BEIUKUX 00’ €MIB BiJXOJIB 3
BEJIMKOIO BOJIOTICTIO Ta BEJMKUMHU 00’eMamiu. Lli cxoBuIa OTpyrOIOTH MiA3eMHI Ta
TPYHTOBI BOJIM, 3aiMarOTh BEJIMKI IUIOMNII IIHHUX POIIOUUX 3E€MeJb. 3aCTOCYBaHHS
(hoKyNSHTIB J03BOJIsIE y OaraTo pas3iB 3MEHIIMTH BOJIOTICTH OCafiB, iX 00’eMH Ta
copocTuTH mponecu ix ytumizamii. Kpim  Toro (QioKymsHTH —MiABHIIYIOTH
e()eKTUBHICTh OYMIICHHS BOJIW BiJ 3aBHUCIIMX PEUOBMH METOAOM (IoTarii, SKHi 3a
IHTEHCHUBHICTIO O4YMINCHHA B 4-6 pa3iB mepeBakae BiacToroBaHHA. [Ipum mpomy
BOJIOTiCTh (DIIOTOIIIAMY 3HAYHO HWKYa 332 BOJIOTICTh OCAJiB IPU BiJICTOIOBAaHHI.
Yacro ¢noronmamM MokKHa TIOBEPTaTH y BHPOOHHIITBO SK CHPOBUHY. Y IIIOMY
TexHoyorii  ¢moramii Ta  GIOKYIAIT € BHCOKOS(HEKTUBHUMH CyYaCHUMHU
MaJIOBIIXOAHUMH  MPOLECaMH, IO JO3BOJNAIOTH  IIHPOKO  BIPOBAIKYBaTH
pecypcoedeKTHBHI TEXHOJIOTIi OUUIIICHHS BOJIU

Yomy MoxkHa

- 3HAHHA CYYaCHHX IPOIIECIB Ta TEXHOJOTIH OCBITICHHS Ta OYMINEHHS SK CHIIBHO-

HABYUTHCS 3a0pyJHEHHUX CTIYHUX BOJ, TaK 1 MPUPOIHUX BOT;
(pesynbTaTtn - 3HaHHA METOMAIB Ta TEXHOJOTIH OTPUMAaHHS Ta 3aCTOCYBaHHS PiI3HOMAaHITHHX
HABYAHHS) (bIOKYNSHTIB — peareHTiB Ui MiIBUINCHHS e()EeKTUBHOCTI KOHIHUIIIOHYBaHHS
NPUPOJTHUX BOJI Ta OYHIICHHS 3a0pYIHEHUX CTIYHHUX BOJI;
- PO3YyMIiHHS TIPOIECIB (IIOTALIMHOTO OYMIICHHS BOIU 03 3aCTOCYBAaHHS Ta TpPHU
3aCTOCYBaHHSI pearcHTiB
Sk MoxkHA - BUKOPHCTOBYBAaTH OTPWUMaHi 3HAHHS Ui PIIIEHHS HAyKOBHX Ta MPaKTHYHHUX
KOPHUCTYBATHCSA 3aBIaHb TpH PO3poOIll TEXHOJOTIA Ta OOJNIaTHAHHSA 3aXUCTy MOBKULIL, MpPH
HAOYyTHUMH CTBOPEHHI pecypcoeeKTUBHUX YUCTUX TEXHOJOTI;
3HAHHSAMM i - BuUOHMpaTH Ta OOTPYHTOBYBATH ONTHMAIFHHUH CITOCIO OYUIIEHHS BOJIH;
yMiHHAMH - TIPOBOAWUTH EKCIEPUMEHTH Ta MJOCITIDKEHHS MO TPOIecax OYHIICHHS BOJAU
(KOMIEeTeHTHOCTI) (roTani€ero, po3podIsSTH peKOMEHJalii M0 3aCTOCYBaHHIO CYYacHUX METOJIIB
Indopmaniiine Cunabyc, PCO, HaByansHuii TOCIOHUK, MiAPYYHHK
3a0e3nevyeHHs

®opma npoBeaeHHS
3aHATH

Jlexii, mpakTU4Hi Ta Ta00paTOPHI 3aHIATTS

CemecTpoBuii
KOHTPO.Ib

3amik
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JAucumnmiina

KonauuionyBaHHs BOAH JISI IPOMHUCJIOBOCTI

Pisen» BO [lepmmii (0akanaBpChKUi)

Kypc 3

CemecTp 5

O06csr 4 xpegutu €KTC/ 120 roa. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJAIaHHS | YKpalHCbKa

Kadenpa Exotorii Ta TeXHOJIOTi1 pOCTMHHUX MOJIIMEPiB

Bumoru 10 moyarky
BHBYCHHS

bazoBi 3HaHHs 13 Tigposorii, 3araJpHO1, HEOPraHiyHOI, OPraHiYHO1, AHATITHYHOT
Ximii, Qi3uKH, MAaTeMaTUKH

Ilo Oyne Oprani3zaniss BOJOCIIOKHBAHHS Yy MPOMHCIOBOCTI. Bumorn a0 skocti Boau B

BHBYATHCSH cUcTeMaxX OXOJIOJUKEHHS, TEIUIONOCTaYaHHs, €HEepreTMYHOi BOOM, BOOM IS
KOHTAKTHHX TEXHOJOTIYHMX TmpoueciB. Bubip Bomu [is BOAONOCTavyaHHS,
TEXHOJIOTIM KOHAWLIOHYBaHHS. TeXHOJOrii OYWINEHHS 3BOPOTHUX BOA JUIf
HOBEpHEHHS y BUPOOHMITBO. OUMIIECHHS BOAW Ha JIOKAIBHUX OYHCHHX CHOpYJax.
3a0e3neyeHHss HEOOXIAHOI SKOCTI BOAM JJIsi CTBOPEHHS O€3CTIUHUX (3aMKHYTHX)
BOJIOLMPKYJALIHHIX CUCTEM.

Yomy e Ha cporoani npomucioBicte YKpaiHu 3aiiMae mepiie Micle cepesl BOIOCIOKHBaUiB

nikaBo/Tpeda 3a o0’emamu CTIiYHHX BOoA. | SKIIO KOMYHaJgbHO-TIOOYTOBI CTIYHI BOAH

BHUBYATH BiJTHOBIIIOIOTHCSl y MPUPOTHUX BOJOWMAX 3a PaxyHOK NMPHPOJHOTO CaMOOYHIICHHS,

TO 13 TMPOMUCIIOBUMHY CTIYHMMH BOJAaMU BCE 3HAYHO CKJIajHinie. BoHM HE mpocTo
3a0pyIHIOIOTh TPHPOAHI BOJOWMH, BOHHM € TPUYMHOI0 HAKOMHMYCHHS B JIOHHUX
BifIKJIa1ax 6araTb0X BHCOKOTOKCHYHHX PEUOBHH, TAKUX SIK I0HM BaXKKHX METAJIB a0
OPOIYKTIB iX TiIpostizy, pagiOHYKIiAiB, BACOKOTOKCHYHUX OpPTaHIYHMX PEUYOBHUH, B
TOMY YHCIIl 13 KaHIIEPOTCHHUMH BIACTUBOCTAMH. Lle oHa 13 MPUYHH CHOTOAHINIHBOT
r100aTbHOI €KOJIOTIYHOT KaTacTpodu, Ha Ky HE 3BEPTAIOTh JTOCTATHHOI yBaru. YixkKe
Te, IO BUKHHYTO Yy JIOBKUUIS Haja3BHuaiiHO HebOe3neuHno. IIpogomxyBaTu
3a0pyIHIOBATH BOJAHI €KOCHCTEMH 1 HaJall HEIOIyCTUMO. CIUHWHA BUXI — II¢
MEePEBEJCHHS TPOMUCIOBUX TIANPUEMCTB Ha O€3CTiuHi (3aMKHEHI) CHCTEMH
BOJIOKOPHCTYBaHHsL. | I cuity 1ie e BUCOKOKBaJipikoBaHUM (haxXiBLsIM.

Yomy MoOKHA

- BUBYUTH OCHOBHI TEXHOJIOTil BOAOCIIOKMBAHHA 'y HpOMI/ICJ'IOBOCTi, BKIIOYar0O4u

HABYUTHCS J0OYBHY TIPOMHUCIIOBICTD Ta EHEPTETUKY;
(pe3yJbTaTu - BU3HAYUTH OCHOBHI BHMOTH O SIKOCTI MiATOTOBJEHOI (OYMIIEHOI) BOAM OO
HABYAHHS) CTBOPEHHS 3aMKHEHHUX CHCTEM BOJIOCIIOKHBAHHS;

- BUKOHYBAaTM HAyKOBi JIOCHI[DKCHHS TI0 CTBOPCHHIO HOBHX IPOICCIB

KOHJTUITIFOBAHHS T4 OYHILCHHS BOJY JIJIsI IPOMHUCIIOBHX ITiJIIIPUEMCTB;

- obuparu criocodn pecypcoeeKTHBHOTO BUKOPUCTAHHS BOJIH Y IIPOMHUCIIOBOCTI.
Sk MoxKHA - BUKOPHCTOBYBAaTH OTPHMaHi 3HaHHS JJs pIilIeHHS TpoOJieM CTBOPEHHS
KOPHUCTYBAaTHCS 0e3CTIYHNX CHCTEM BOIOCIOKMBAHHS Ha HAYKOBOMY Ta MPAKTUIHOMY PIiBHIX;
Ha0yTHUMHU - BUOWpaTH Ta OOIPYHTOBYBAaTH ONTHMANBHI CIIOCOOM KOHIMIIIOHYBaHHS Ta
3HAHHIMM i OYUIIICHHS BOJU HAa MPOMHUCIOBUX 00’ €KTaX;
yMiHHSMH - TPOBOAWUTH EKCIEPUMEHTANIbHI JIOCTIDKEHHS, Yy3arajbHIOBAaTH, OOpOOISITH
(KOMNETEHTHOCTI) pe3yIbTaTH, PO3POOISITH PEKOMEHAAIIT
Indopmaniiine Cunabyc, PCO, HaBuansHuiA OCIOHUK, MiPyYHUK
3a0e3ne4yeHHsI

dopMa NpoBeeHHS
3aHATh

Jlexuii, mpakTuyHi Ta 1a0OpaTOPHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aiik
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Jucuuniina

3acTrocyBaHHs XIMiYHHUX JIONOMIi’KHMX PEYOBHH B
OYHMIIEHHI BOaU

Pisens BO [epumii (OakanaBpChKUi)

Kypc 3

CemecTp 5

Obcar 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BuKJajgaHHsa | YKpaiHCbKa

Kadenpa Exouorii Ta TeXHOJIOTI1 pOCTUHHNX MOJIIMEpIiB

Bumoru 1o Mmo4YaTKy
BHBYCHHA

ba3oBi 3HaHHS 13 3araJIBHOIT, HEOPTaHIYHOI, OPTAHIYHOI XiMii, 3 T1IPOJIOTii

o 6yne Iloka3Hukm siKOCTI BOAWM. BUMOrM 40 £AKOCTI BOAM TOCHOIAPCHKO-IIUTHOTO

BHBYATHCHA MpU3HAYEHHS, TEXHIYHUX BOJI, CHEPTeTUYHOI BOAU. BHUMOTH 10 OYMIICHHS CTIYHHX
BoJI. PeareHTHi, MexaHiuHi Ta (pi3MK0-XIMIUHI IPOIECH OUHUIIICHHS BOJIN.

Yomy me [IpoGnemu BomocTioXkMBaHHS Ha YKpaiHi, B OCHOBHOMY, OOYMOBIIEHI HEJOCTATHHOIO

nikaBo/Tpeda e(eKTUBHICTIO OYMINEHHS BOIM Ha 3aCTApUIMX OYMCHUX CIIOPYAaX, yTBOPEHHSIM

BHBYATH 3HAYHOI KIIBKOCTI PIOKMX BIAXOIIB Ta BOJOTMX OCaliB, SKi BaXXKO YTHIII3YyBaTH.

BukopucTtanHs CydacHHUX pEareHTIiB — KOAryJIIHTIB Ta (DIIOKYJISHTIB JO3BOJUTH
CYTTEBO MiJIBUIIUTH ¢(DEKTUBHICTH OYHILEHHS BOJIM, PEAreHTHOTO ii TOM’SIKIIIEHHS Ta
B 3HAYHIM Mipi BUPIIIUTH CKJIaJHY MpOoOJieMy 3HEBOIHEHHS Ta YyTHJIi3alii BOJOTHX
ocaniB. BukopuctanHs cTa0ini3aTopiB OCAIKOBIAKIAAEHHS CYTTEBO CHPOCTUTH
mepexia A0 3aMKHeHUX (0E3CTIYHUX) CHCTEM OXOJIOKCHHS Ta TEIUIONOCTAYaHHs, Je
Ha CBHOTOJIHI BHKOPUCTOBYeThCA 10 80 % Bogu y mpomwmcioBocTi. Po3ymiHHs
MEXaHi3MiB [Iii pearcHTIB MPH OYMWIICHHI Ta KOHIWI[IOHYBaHHI JO3BOJHUTH YCITIIITHO
BUKOPHCTOBYBATH HOBI1 XIMI4HI 100aBKH, IO € 3HAYHO JCHICBIINMHU Ta €(PEKTUBHUMU
3a Bigomi. B 1iomy, 1€ 1O3BOJIUTE MIABUIIUTH ¢(hEKTUBHICTh BUKOPUCTAHHS BOITHUX
PeCypCiB SIK y TPOMHUCIIOBOCTI, TaK 1 KOMYHAIIbHIX TOCIOJApCTBaX.

Yomy MoKHA

- OI_IiHIOBaTI/I HCpCHCKTI/IBHiCTB BUKOPUCTAHHA MCTOZ[iB OYMIOCHHA BOAU B

HABYHUTHCS 3aJIeKHOCTI BiJI XapaKTEPUCTUK MPUPOTHIX a00 CTIYHHUX BOI;
(pe3yabTaTu - TpaBWILHO BHOMPATH PEarcHTU I OYUINCHHS Ta KOHIWIIIOHYBaHHS BOJH,
HABYAHHS) BU3HAYATH iX ONTUMAaIIBHI JO3M Ta BUTPATH HAa OUUIIECHHS BOIH;
- TPOBOJWTH E€KCTIEPUMEHTAIBbHI JOCITIKEHHS, BOJIOITH OCHOBHHMH TPUHOMaMHU
poboTH B HAYKOBHUX J1a00PaTOPisiX;
- y3arajgbHIOBAaTH, aHaJi3yBaTH JIITEpaTypHI JaHi Ta eKCIepUMEHTaJIbHI
pe3ynbTaTH, PO3pOOIATH PEKOMEHIAIl] 1T0 BUKOPHUCTAHHIO TIPOIIECIB OUHIICHHS
BOJIH.
Sk MoxKHA - BUKOPHCTOBYBATU Cy4acCHI METOJMKH Ta IIPHUJIaIy MPH KOHTPOII SKOCTi BOIH;
KOPHCTYBaTHCS - OUiHIOBaTH e()eKTUBHICTh BUKOPUCTAHHS PEAarcHTIB B PI3HUX TEXHOJOTIAX
Ha0yTHUMHU KOH/IMIIIOHYBaHHS Ta OYHIIICHHS BOJIH;
3HAHHAMM i - BH3HayaTH CrHoci0 mepepoOKH pPIiAKMX Ta TBEPAWX BIAXOIIB BOJOOYHIICHHA,
YMiHHSIMU OTPUMYBATH 3 HUX KOPUCHI MPOAYKTH NPUAATHI 111 BUKOPUCTAHHS,
(KOMIIETEHTHOCTI) - BHU3HAYUTHU METOJIU OTPUMaHHS e(eKTHBHUX PEarcHTiB i3 JOCTYNMHOT CHPOBUHH.
Indopmaniiine Cuna6yc, PCO, HaBuanpHuiA OCIOHUK, MiPyYHUK
3a0e3ne4yeHHs!

dopMa NpoBeIeHHS
3aHATh

Jlexuii, mpakTuyHi Ta 1a00paTOPHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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OcCBiTHIi KOMIOHEHT 5 111 BHOOPY CTVIEHTAMM JAPYVIOro Kypcy

Aucuuntina Di3uK0-XiMiYHi 0CHOBH NPOLECIB OYMIIEHHS BOAH
METOAOM KOAaryJilOBaHHA

Pigens BO [epmmnii (bakanaBpChKuii)

Kypc 3

CemMmectp 5

Oocsar 4 xpenutu €KTC/ 120 ron. (ayn. — 72 roa., CPC — 48 rog.)

MoBa BUKJIa/IaHHSA YKpaiHcbka

Kadenpa Exourorii Ta TeXHOJIOT1] pOCIMHHUX TOTIMEpPiB

Bumoru o mo4YaTKy
BUBYCHHSA

ba3oBi 3HaHHS 13 3arabHOT, HEOPTAHIYHO1, OPTaHIYHOI, ()i3HKH, MATEMAaTHUKH, TiIPOJIOTii

o 6yne BUBUATHCS

OcHoBHi (i3uyHi, XiMi4HI, OPTaHOJENTHIHI XapaKTSPUCTHUKU SIKOCTI TPUPOTHUX Ta CTIYHUX
BoJ. Knacuoikauist 3a0pyHeHb 10 AUCIIEPCHOMY CTaHy. BuMoru mo sIKocTi rocrnoaapchbko-
NUTHHUX Ta TEXHIYHUX BOA. MeToau OCBITIIEHHS Ta 3HEOAPBIICHHS NPUPOIHHUX Ta CTIYHHUX BOJ
IpU BUKOPHUCTAHHI KOAryJsHTIB Ta (QuOKyJasHTIB. OCHOBHI 3aKOHOMIPHOCTI IIPOIECiB
KOAryJIIOBaHHS KOJOIZAHUX Ta 3aBUCIIMX JOMIIOK y Boai. Kinernka koarymroBanus. ['izpomnis
KOAryJsiHTIB 'y BoAi. BIUIMB XapakTepucTHK BOAM, THIy Ta JIO03M KoaryisHris, pH
CepelIOBUINA, TEMIIEpATypH Ha €(PEKTUBHICTH OCBITICHHS Ta 3HEOAPBIICHHS BOJIH.

Yomy ue
nikaBo/Tpeda
BHBYATH

ParmionanbHe BUKOPHUCTAaHHS BOJHHUX PECYPCIB € TI00aTBHOIO €KOJIOTIYHOIO Tpobiemoro. Ha
ChOTOJIHI 3HAYHA YACTHHA HACEJICHHS IUIAHETH CII0KMBA€E HE MPOCTO HESIKICHY MUTHY BOJY,
aje CuwiIbHO 3a0pyaHeHy Boay. OcoOJMBO 1€ CTOCYEThCS KpaiH TPEThOrO CBITY. 3 iHIIOL
CTOPOHHM BiJIOMO, IO OUTBIIICTh TEXHOJOTIH MIATOTOBKH MUTHOT BOJIN, OYUINEHHS CTITHUX BOJT
Ha Tepunid cTaxii OYHWIIEHHS BKIIOYAIOTh TMPOIECH KOAryioBaHHSA. [HKOMM Ticis
KOaryJlOBaHHS, MEXaHIYHOTO OYHINEHHS BiJCTOIOBAHHAM Ta (UIBTPYBAHHSAM JOCTATHHO
NPOBECTH 3HE3apa)KCHHS BOJM, 1100 OTPUMATH SKICHY NHTHY Boxy. bimbiie Ttoro, micms
KOaryJIoBaHHA Ta (UIBTpYBaHHs 3He3apakeHHs BoAu BinOyBaerbcs Ha 90-99 %. Tobro, y
OaraTtbOX BHMIAIKax i3 OpyaHOI BOAM MOXHA OTPUMATH IHMTHY BOAY IPH BHKOPUCTaHHI
NPOCTHX PEareHTIB — KOAryJsSHTIB Ta MPOCTOro OOJaJHAaHHS — BIACTIMHUKIB 1 MEXaHIYHHX
¢ineTpiB. Ilpy npomy inbTpyrounMM MaTepiajloM MoXe OyTH HpOCTO YHCTHH KBapLOBHA
micok. KpiM Toro rimboki 3HaHHS NPOLECIB KOAryJIIOBAaHHS JIOMIIIOK Yy BOJi, MPaBUJIBHUNA
BHOIp peareHTiB, yMOB iX BHKOPHUCTAHHS JO3BOJUTH 3HAYHO IMiJIBUIIUTH €PEKTUBHICTH
OYHMITICHHSI SIK TIMTHOI TaK 1 CTIYHUX BOJ 0€3 CYTTEBUX KamiTaloBKIaaeHb. OTpUMaHi 3HAHHS
MO’KHa BUKOPHCTOBYBATH SIK Ha KPYIMHHX OYHUCHHUX CIOPYAax Tak i B MOOYTI MpH BUPIIICHH]
JIOKUTBHUX MPOoOIIeM

Yomy Mo:KkHA

- TIPOBOJIWTH aHaJi3, BOJU OYIb-IKOTO IMOXOKEHHS;

HABYMTHCS - BHU3HAYATH SKICTh pPEarcHTiB IIPH OYNIICHHI BOAM;
(pe3yJibTaTH - Moau(iKyBaTH MpOCTi, JOCTYIIHI PEYOBMHU Ta MaTepiaiy Ul MiIBUILEHHS e(eKTUBHOCTI
HABYAHHS) OYMIICHHS BOJH;
- ONTHMI3YBaTH YMOBH MiJATOTOBKU MUTHOI BOAM Ta OYMIICHHS CTIYHHX BOJ 32 PaXyHOK
NPaBHILHOTO BUOOPY peareHTiB, BU3HAUCHHS X J103 Ta yMOB 3aCTOCYBaHHS;
- JIOCKOHAJI0 BOJIOJITH METOAAaMH Ta MpPOLECaMH OYMIIEHHS BOAU IIPH BHUKOPUCTAHHI
KOaryJIrOBaHHSL.
Sk MoxkHA - NpPOBOAMTH HAyKOBI JOCHIIUKEHHS 110 BIOCKOHAJCHHIO IIPOLECIB OCBITICHHS Ta
KOPHUCTYBaTHUCs 3He0AapBICHHSA BOJ PI3HOTO TEHE3WCYy, BHUPIIIYBATH CKJIamHI HpoOiIeMum 3a paxyHOK
HA0YTUMU 3HAHHSIMU TIIMOOKOTO PO3YMIHHSA MEXaHi3MYy MPOIIECiB OUNIIEHHS BOIM;
i yminasMu - oOrpynToByBaTH BHOIp 0ONamHaHHA Ta KOMIIOHYBaHHS SK y KOMYHAJBHHUX
(KOMMEeTEeHTHOCTI) TOCIIOAPCTBAX, TAaK 1 Y IPOMHCIOBOCTI;
- TIPOBOAWTH JA0OPATOPHI MOCHIIPKEHHS PIi3HOT CKJIAJHOCTI TO ONTHMI3allii TpOoIECiB
OCBITJIEHHS BOJH;
- CTBODIOBAaTH JIOKaJbHI YCTaHOBKM II0 OYHWINEHHIO INPUPOJAHUX Ta JOOYUIICHHIO
BOJIONPOBITHOT BOJIM JI0 SIKOCTI MUTHOI BOJH
Inopmaniiine Cunabyc, PCO, HaByanbHuii TOCIOHUK, MIAPYYHHUK
3a0e3nedYeHHs

®opMa NPOBe/ICHHSA
3aHATH

Jlekuii Ta :abopaTopHi 3aHATTS

CemecTpoBnii
KOHTPOJIb

3anik
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JAucumnmiina

XapakTepUCTHKHU SIKOCTi BOJIH, OCHOBH

BOJOMIITOTOBKHU
Pisens BO Ilepmmii (0akanaBpChKUN)
Kypc 3
CemecTp 5
O6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJAIaHHS | YKpalHCbKa
Kadenpa Ekomorii Ta TeXHOJIOTI1 pOCTUHHNX MOJIMepiB

Bumoru 10 moyaTtky
BHUBYECHHS

Ba3oBi 3HaHHS 3 TiApoIIOTii, 3araabHOI, HEOPTraHIYHOI, AHATITHYHOT, OPTaHIYHOT XiMii

o 6yne
BHUBYATHCA

lNgpoxiMiyHi MOKa3HUKH NPUPOJHHUX BOJ, OCHOBHI XapaKTEPUCTUKU MPUPOJHUX Ta
CTIYHMX BOJ, BUMOTH JIO0 OYHIIEHUX CTidHUX BoJ. CmocoOW OCBITIICHHS Ta
3HeOApBIICHHS BONIW, 3HW)KCHHS piBHIB 3a0pyMHEHHS OPTaHIYHUMH JTOMIITKAMH.
CriocoOu BUOOpY METOJIIB OUHUIIICHHS BOJH, BUXOSIYH i3 ii XapaKTEPUCTHK Ta BUMOT
JI0 OuYMIIeHHS BoaU. JleTasbHe BUBYCHHS O0a30BUX TEXHOJOTIYHUX IPOIECIB
OYUIIIEHHS BOJIU

Yomy ue
nikaBo/Tpeda
BHBYATH

Bigomo, mo YkpaiHi BITHOCHUTECS 0 MAJIOBOJHHX JepkaB cBiTy. IIpobiema Hamioi
KpaiHM HaBiTh HE y KiNBKOCTI MPUPOAHUX BOA, a B iX HEpiBHOMIpHOMY pO3MOALT i
BUCOKOMY piBHI 3a0pynHeHocTi. Crpusie bOMY Hapsiay 3 IHIIUMH NPUYUHAMH 1
HU3BKAHA  pIBEHb  TEXHOJIOTIM  OYMINEGHHS BOAM Ta  HEOPTraHI30BaHICTh
BojiocnioxuBaHHA. Ha choroiHi Ha YkpaiHi IpakTUYHO BiJICYTHI BOJOWMHU, A€ SKiCTh
BOJM BiAmoBifae 1-ii karteropii. Y 0araThOX BHUIAJKaX HE BIJIIOBIIAIOTH SIKOCTI
MMATHOI BOJH 1 apTe3iaHChbKi Boau. YacTo HaCENIeHHS CIIOKHUBAE HKEpEIbHY BOay 0€3
HAJIGKHOTO KOHTPOJIHO ii skocTi. B icHyrounx jgabopaTopisix KOHTPOO SKOCTI BOIU
HE 3aBXIH € MOXJIMBOCTI BCEOIYHOTO aHalidy cTaHy TUX 4M iHIIKX BoA. Tomy
MiAroToBKa (haxiBIIiB, sIKI HA BUCOKOMY PiBHI BOJIOJIIIOTh 3HAHHSMH I10 OLIHIII SKOCTI
BOJIM, TEXHOJIOT1SIMHU BOJOIIIATOTOBKH € He0OXi1aHOT0. [IpocTo Bubip obmagHanus, 6e3
IMOOKOTO PO3YyMIHHS XiMi3My Ta MeXaHi3My BOJOOYMILEHHS HE JO3BOJISE
CTBOPIOBATH HAilHI TEXHOJOTII, 0 3a0€3MeUyl0Th BUCOKY €(DEeKTUBHICTh OUHIICHHS
Bogau. OUEBHIHO TaKOX 1 Te, MO TPH e(OEKTUBHOMY OUYHUINCHHI CTIYHHUX BOJ
MOKPAIINTHCS CTaH BOJHUX EKOCHCTEM YKpaiHU.

Yomy MoKHA

- Cy4yaCHUM MCTOAOM aHaJ'IiSy SIKOCTI MMpUpOAHUX BOI IO pi3HI/IX IIOKa3HHUKax,

HABYHUTHCS - Kpame pO3yMITH MeXaHi3MHU TIPOIEeCiB OCBITIIEHHS Ta 3HEOapBICHHS BOIU

(pe3yJbTaTu MeXaHIYHUMH METOJJaMH MPH BUKOPUCTAHHI AOMOMIDKHUX XIMIYHUX peareHTiB;

HABYAHHS) - BUKOHYBAaTH JJAOOPATOPHI OCIIIKEHHS 110 OYHUINECHHIO BOJU Pi3HUMHU METOIAMH;
- BHUOMpATH ONTUMAIIbHI TEXHOJIOTIT OYHUINEHHS BOJIH.

Sk MoxKHA - BUKOPHCTOBYBAaTH OTPHMaHi 3HaHHA U IPOBEJCHHS HAYKOBUX JOCITIIKEHB TI0

KOPHUCTYBAaTHCS BUOOPY TEXHOJIOTiIM MIATOTOBKH BOJHM, OTPUMAaHHSI BHUXITHUX JaHUX MpU

HA0yTHMH MPOEKTYBAHHI TEXHOJIOTIN BOIOOYHINCHHS;

3HAHHAMM i - BHOMpATH ONTUMAIBHUIN CTIOCIO MArOTOBKY 200 OYUINCHHS BOJIH;

YMiHHAMH - TPOBOAWTH TIOBHHUH aHaNi3 SIKOCTI MPHPOJHUX, CTIYHMX a00 OYMIIEHWX BOJ,

(KOMIIETEHTHOCT) pO3pO0IIATH BUCHOBKH Ta PEKOMEHIAIIT IO IPOBEACHUX JTOCIIPKSHHSX

Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCIOHUK, MiAPYYHHK

3a0e3neyeHHs

®opma npoBeIeHHSs
3aHATh

Jlexii Ta taGopaTopHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3amik
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Jucnuniina

PecypcoedpekTHBHE BUKOPUCTAHHS BOJJHUX PeCypcCiB

Pisens BO [lepmmnii (0akanaBpChKUi)

Kypc 3

Cemectp 5

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJAJaHHA | YKpalHCbKa

Kadenpa Ekomorii Ta TeXHOJIOTI1 pOCTUHHNX MOJIMepiB

Bumoru 10 nouyarky
BHUBYEHHS

bazoBi 3HaHHS 3 3arajbHOi, HEOPraHiyHO1, aHATITHYHOI, OpraHiyHol XiMii, Tigposnorii

o 6yane
BUBYATHCS

OCHOBHI MOKa3HUKH SIKOCTI TOCIIOAAPCHKO-MTUTHUX Ta TeXHIYHUX Bo. Knacudikaris
3a0pyIHEHDh 10 TUCIEPCHOMY CTaHy. MeTomu ocBiTieHHs Bomu. Koarymsmis Tta
GuoKynAis B Tpolecax BOZOOYMINEHHS Ta BOAOMIATOTOBKH. OUYHINEHHS BOIH
¢noTamiero. CopOuist Ta i0HHMI 0OMiH B Iporecax oOpoOKKM BoH. 3HE3apaKeHHS
BOJIU.

Yomy ne
nikaBo/Tpeda
BHBYATH

IIpobmema 3abe3medueHHsT HACECHHS HAMIOl IDIAHETH SIKICHOIO ITUTHOIO BOJIOIO
BITHOCUTBLCS 10 HAHOUIBII TOCTPUX INI00AIBHHMX €KOJOridHuX mpobiem. CydacHe
ICHYBaHHA JIIOACTBA HEMOXKIIMBO YSIBHUTH 0€3 BUKOPHCTAHHA 3HAYHHX 00’€MiB BOIU
SIK 7151 BIACHUX MOTpeO Tak 1 moTped pi3HMX rairyseil mpoMHciIoBocTi. Bizomo, mo
yepe3 HEPIBHOMIPDHUH PO3MOALNT pEeCypciB MPIiCHOI BOAWM 3HAYHMEA 11 Aedirur
BiguyBatoTh Ounbine 40 kpaiH cBiTy. [1’gaTa yacTuHa HaceneHHS €Bpony Ta AMEPUKU
m’e BOMY, SIKICTh SIKOi HE BIJNOBiJa€ Cy4yaCHUM MIKHAPOJHMM cTaHAapTaMm. Tomy
(daxiBiyi, sKki 3aliMalOThCA MPOOJIEMaMH 3aXUCTy MPHUPOJHHUX BOJONM  BijI
3a0py/IHECHHSI, TOBUHHI Ha BUCOKOMY PiBHI BOJIOAITH 3HAHHSIMH PO CyYacHI METOIIH
MiJITOTOBKH BOJH, SIK JJI1 KOMYHAJILHUX TOTPEO, BKIIOYAIOYH MUTHY BOAY Ta BOAY
JUISL TETIJIO- Ta €Hepro3ade3NeueHHs, Tak 1 I IPOMHUCIOBOCTI Ta €HepreTuKu. Bonu

MOBMHHI 3HATH BCl Cy4YaCHI METOAM OYMIICHHS CTIYHUX BOX OyAb-KOTr'O
noxomkeHaa. Came 1 3HaHHSA JO3BOJIATH iM OpraHizyBaTh pecypcosdepirarodi
CHUCTEMH BOJOCTIOKMBAaHHS, HaJiifHO 3a0e3leuyBaTH 3axHCT BOJOWM  BiJ
3a0pyTHCHHS.

Yomy MoKHA . 3HaHHS XIMIYHUX 3aKOHIB;

HABYHTHCS . 3HaHHS 3aKOHOMIPHUX Ta aHOMAJIbHUX BIACTUBOCTEH BOJIH;

(pe3yJabTaTtu . BUKOHYBAaTH Ja0OpaTOpHi JOCTI/KEHHS 13 3aCTOCYBaHHSIM ONTHMATbHUX

HABYAHHS) METO/IiB Ta 0018 JHAHHS;
. o0upaTH cocoOH Ta 3aX0H pecypcoeeKTUBHOTO BUKOPUCTAHHS BOJH.

Sk MmoxxHa = BUKOPHCTOBYBAaTH OTPUMAaHI 3HAHHS JJISl PIIIICHHS HAYKOBUX Ta MPAKTUIHHX

KOPHUCTYBATHCSA 3aBJlaHb MPH PO3POOII TEXHOJOTIH Ta 00JIaHAHHS 3aXUCTY JTOBKLIIS, IPH CTBOPCHHI

HA0yTUMHU €KOJIOTTYHO YHCTHX pecypcoeeKTUBHIX TEXHOJIOTIH;

3HAHHSAMM i = BUOMpaTu Ta 0OI'pyHTOBYBaTH HaONTUMAaNbHIIHN crnoci6

YMiHHAMH OUUIICHHS/KOH/UIIFOBAaHHS BOJIH;

(KOMIETEeHTHOCTI) . MIPOBOJANTH EKCIIEPUMEHTH T10 33JJaHIM METOAUKaM 3 00OpOOKOIO Ta aHATI30M
iX pe3yabTaTiB, CKIaJaTH ONMC BUKOHAHUX JOCIHIIPKEHb.

Indopmaniiine Cunabyc, PCO, HaByansHuii TOCIOHUK, MiAPYYHHK

3a0e3nevyeHHs

®opma npoBeaeHHS
3aHATH

Jlexii Ta maGopaTopHi 3aHATTS

CemecTpoBuii
KOHTPO.Ib

3amik
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OcBiTHIi KOMIOOHEHT 6 1151 BHOOPY CTVICHTAMM JAPYVIOro Kypcy

Jucuumiina CopOuist Ta ioHHMA 00MiH B TEXHOJIOTIAAX OUHMIIIEHHSA
BOIU

PiBenr» BO [epmmii (6akanaBpchKuii)

Kypc 3

Cemectp 6

O06csr 4 xpegutu €KTC/ 120 roa. (aya. — 72 roa., CPC — 48 rox.)

MoBa BUKJaAaHHa | YKpaiHCbKa

Kadenpa ExoJorii Ta TeXHOJOTi{ POCIMHHUX MONiMEPiB

Bumoru 10 moyarky
BHBYCHHS

3HaHHS TiAPoJIorii, 0a30Bi 3HAHHS 13 3aralbHOI, HCOPraHIYHOT, aHATITHYHOT, OPTraHIYHOIT XiMil,
(i3uKH, MaTeMaTHKH

o 6yne
BHBYATHCH

XapakTepucTuku sKocTi Boau. Kitacugikarisi TOMIIIOK MO AUCIIEPCHOMY CTaHy. BuirydeHHst
PO3YMHHUX OPTaHIYHHUX Ta HEOPTaHIYHUX PEUOBUH METOJOM ancopOrlii. BumydeHns coei i3
po3unHiB ioHHMM oOMmiHOM. KiHeTnka Ta pauHaMika aacopOiii Ta iOHHOTO OOMIHY.
AncopOeHTH Ta I0HOOOMIHHI MaTepiam.

Yomy ue
nikaBo/Tpeda
BHBYATH

Bracnigok iHTEeHCHBHOTO BUKOPUCTAHHS BOJHUX PECYPCIB B MPOMHUCIOBOCTI Ta KOMYHAITLHUX
TOCIIOAAPCTBAX TIOCTIHHO 3pOCTae MiHEpalli3aiisi BOA Y MPUPOJHUX BOJOMMAX, BMICT Y HUX
PO3YMHHUX KOHCEPBATUBHUX 3a0pyIHIOBadiB. ICHYIOUI TEXHOJOTI] OYUIICHHS MPUPOJIHHUX Ta
cTiyHMX Box Jsmiie Ha 5-10 % BupiumryloTh mpobiemy neMiHepanizauii BOIH, SKa CYTTEBO
YCKJIaTHIOEThCS Yepe3 3HAUHUM CKuJ axTHUX BoJ. Tomy Oinbiie 30 % HaceneHHs YKpaiHu
CIIO)KMBAIOTh BOJAY i3 HaJMIPHOIO XOPCTKICTIO Ta MiHepali3aliero. Psx TOKCMYHMX iOHIB
(xaxmiii, HIKellb) MPUCYTHI B KOHIEHTPALISX BHIIE JONYCTHUMHUX MPAKTHYHO y BCIX CHCTEMax
LEHTPaJIi30BaHOI0 BOJONOCTaYaHHs. Tomy ancopOuis Ta iOHHMH OOMiH, SIKI € OCHOBHUMH
METOJlaMH, 10 3a0e3NeUyIOTh OYMILIEHHS BOAU BiJ PO3UMHHUX PEUOBHH, BKIIOYAIOUU 1 10HK
colled, € TUMHU TIPOIECaMHU, SIKi YCHIIIHO BUPIMIYIOTh MPOOJIEMHU TIUOOKOTO OYHIICHHS BOIU
ab0 JOOYHIIICHHSI BOJIOIPOBIIHOT BOAW IO SIKOCTI MUTHOI. YK€ Ha CHOTOJHI BOHH IIHPOKO
BUKOPHCTOBYIOTHCS HACEJICHHSIM B JIOKAJIbHHX YCTAaHOBKaX JOOYHIIECHHS BOAM BiJ| CIIONIYK
3aJTi3a 1 MapraHifio, IHITUX BaXKUX METAJIiB, 10HIB JKOPCTKOCTI, aKTHBHOTO XJIOPY, TOKCHYHUX
PO3YMHHHUX OPraHiYHUX PEUOBHMH. BOHM IIMPOKO BUKOPHCTOBYIOTHCS Ha KPYMHHUX CTAHIIIAX
BOJIOII/ATOTOBKM Ha MPOMHUCIOBUX IIANPHUEMCTBAX, B KOMYHAJIbHHX T'OCIIOAApCTBaXx,
enepretuni. lle 0OyMoOBIEHO IX BHCOKOIO €(EKTHUBHICTIO, HAAIHHICTIO Ta IPOCTOTOIO
BUKOPHUCTAHHs. 3HaHHS JaHMX TEXHOJOTIH JO3BOJMTH BUPIIIYBAaTH CKIaIHI NpoOieMu 3
SKICTIO BOJIY BiJl TOOYTOBOTO PiBHSI JIO IIPOMKCIIOBHX MAacIuTa0iB.

Yomy MoKHA

- OUIHIOBATH SKICTh BOJM 3 BUKOPHCTAHHSAM CYYaCHUX METO/IB Ta MPHIIAIB aHAII3Y;
- BHU3HAYaTH OCHOBHI XapaKTCPUCTUKHU COPOCHTIB, MEPCICKTHBH iX BUKOPUCTAHHS IS

HABYUTHCSH :
(pesyabTaT OUMIICHHS BOJIH i3 33/IAHUMH XapaKTCPUCTHKAMH; )
HABYAHHS) - BH3HAYUTHU XapaKTEPUCTHKH i0HOOOMIHHUX MaTepiajiB, BUOpATH CIIOCOOM iX pereHepartii
Ta yTUJIi3allii pereHepamifHuX PO3YrHIB;
- TIPOBOJWTH HAYKOBI IOCIIDKEHHS Ta PO3pOOJIATH peKOMEHAaIii 10 BUOOPY TEXHOJOTIH
OUHIICHHSI BOJIU
SIk MOKHA - TIPOBOAWTH JIA0OPATOpHI JOCTIKEHHS TpW 3a0e3MedeHHI BHUCOKOi JOCTOBIPHOCTI
KOPHCTYBATHCS OTpUMaHUX pe3yJbTaTiB, y3aralbHIOBATH, aHANI3yBaTH OTPHMaHi JaHi Ta PO3POOJIATH
HaGyTHMH pexoMeHaitii oo X 3acTocyBaHHs; . .
i —— - BUKOPHCTOBYBATH CyYaCHI METOJAU JUIl BHIAJICHHS i3 BOJM PO3UMHHUX OPTraHidYHUX Ta
. HCOPTaHIYHUX JAOMIIIOK, 3HECOJICHHS BOJIU;
YMIHHAMH L
. - mepepoONATH PiAKi BiIXOAM OYHIICHHS BOIAM 3 OTPUMAHHAM KOPUCHUX PEUOBHH a00
(KOMIIETEHTHOCTI) . .
HETOKCUYHHUX OCAJliB, MPUAATHUX J0 3aXOPOHEHHS;
- 3a0e3mevyBaTH HAAIWHY EKCIUTYaTaIlil0 OYUCHUX CIIOPY/T
Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCiIOHUK, MiAPYYHHUK
3a0e3neyeHHs

®opma npoBeIeHHSs
3aHATh

Jlexii Ta maGopaTopHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3anik
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Jucuuniina

CyuacHi npouecu aemMiHepaJizauii IpUPOAHUX TA
CTIYHMX BOJ

Pisens BO [epumii (OakanaBpChKUi)

Kypc 3

CemecTp 6

Obcar 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BuKJajgaHHsa | YKpaiHCbKa

Kadenpa Exouorii Ta TeXHOJIOTI1 pOCTUHHNX MOJIIMEpIiB

Bumoru 1o Mmo4YaTKy
BHBYCHHA

ba30Bi 3HaHHS 3 TiIPOJIOTii, 3arabHOI, HEOPTaHITHOI, aHATITHIHOT XiMil,
MaTeMaTHKH, Qi3UKU

o 6yne
BHBYATHCHA

Jxepena HaIXOMKEHHS MiHEpali30BaHWX BOA. loHHHMI 0OMiH, MeMOpaHHI METOIU
3HECOJICHHS BOJM, CJICKTPOXiIMiUHI METOIU OYMWIICHHS BOIHM, METOAU IMEepepoOKH
KOHIICHTPOBAHUX COJIbOBUX PO3UUHIB

Yomy ue
nikaBo/Tpeda
BHBYATH

CydacHi TeXHOJOTii BOOHM, B OCHOBHOMY, OpIEHTOBaHI Ha BIJIYYCHHI 3 BOIHU
HEPO3YMHHHX Ta KOJIOITHUX OMIIIIOK, OPTaHIYHHUX PEYOBHH 1 MPAKTHIHO HETIPHUIATHI
JUTsL 3HECOJICHHS BOJM B 3HAYHHUX 00’eMax. B Toli jxe yac BHACTiIOK aHTPOIIOTE€HHOTO
BILTUBY PiBEHBb MiHEpaJli3aiii BOAYM Y MPUPOTHUAX BOJOHMAX MOCTiHO 3pocTae. Tomy
CTBOPCHHSI TEXHOJOTIH TIMOOKOTO OYHWINCHHS BOAHM, 1i JeMiHepamizamii €
akTyanpHUM. lle cToCyeThCs SK TPUPOAHMX BOJ, TaK i CTIiYHUX BOJ, OCOOJIHMBO
CTIYHUX BOJ{ TPOMHCIOBHX MiANMpueMCTB. CTBOpEHHS C(PEKTUBHUX TEXHOJIOTIN
JeMiHepai3allii  BOAW MTO3BOJHMTH B 3HAYHIA Mipi BHKOPHCTOBYBaTH BOIYy Ha
NPOMHCIIOBUX MiAMPUEMCTBAX B 3aMKHYTHX (O€3CTIYHHMX) CHUCTEMax, IO CYTTEBO
3MEHIINTh 00 €MH CIIOKUBAHHS MPUPOAHOI BOAM MPOMHCIOBICTIO Ta 3a0€3MEYHTH
3HaYHE CKOPOYCHHSI 00’€MiB CKUAYy CTi9HMX Boi. KpiM Toro, maHi TEXHOJOTI
JIO3BOJIATh B 3HAYHIA Mipi 301IBIIATH OOCSITH BHKOPHUCTAHHS MOPCHKOI BOJIH,
IIAXTHUX BOJI B TOMY YHCII 1 JJI THTHOrO BojaomnocradanHs. CTBOPEHHS HOBHX
TEXHOJIOTI AeMiHepaizamii BOAW BKIIIOYAE 1 MPOIECH TEPEePOOKH 3aCOICHUX PiIKHX
BIIXOMIB 3 OTPHMAaHHSIM KOPHUCHUX IPOMYKTIB. B IijoMy, maHi MpOIECH CYTTEBO
miABUIIATE €(DEKTUBHICTE BUKOPUCTAHHS BOAHUX PECYPCiB Ta AO3BOJATH €(EKTHBHO
3aXUWIIATH TPUPOAHI BOJOHME Bija 3acoyieHHs. KpiM TOro, 3acTOCYBaHHS Cy4acHUX
TEXHOJIOTIA JeMiHepaizalii BOIW CYTTEBO ITIBHIMUTH SKICTb MUTHOI BOIU IS
HACEJICHHSI.

Yomy MoKHA

- 3HaHHA OCHOBHHUX MeTO,[[iB 3HCCOJICHHA  BOJH, HpOLICCiB JOOYHUIIICHHA

HABYHUTHCS BOJIONPOBIIHOT BOJIM /10 33IaHUX KPUTEPIiB AKOCTI;
(pe3yJbTaTu - TPOBOAWTH HAYKOBI JOCTI/PKEHHS IIOJO0 OYHINEHHS BOAM PI3HOTO piBHA
HABYAHHS) 3a0pyJHEHOCTI, BU3HAYAaTH ONTHUMAJBbHI YMOBH TPOIIECIB KOHIUI[IOHYBaHHS
BOJI;
- BHW3HAYaTH OCHOBHI METOIM OYHIICHHS BOIM, BHOMpATH HEOOXimHE 00JIaTHAHHS,
MPABIWILHO HOTO KOMITOHYBATH Ta BUKOPHUCTOBYBATH;
- aHaNi3yBaTW CKJaJl BOJY CyYaCHHMH METOJaMU Ta MPHIaJaMU, BUZHAYATH SKiCTh
Ta e(DeKTUBHICTH MaTEPiaIiB TA MTPOIIECIB B OUUIIICHHI BOJH
Sk MoskHa - TIPOBOAWTH HAYKOBI JTaOOpaTOpHI OCTIKEHHS 13 3aCTOCYBaHHAM CydYacHHX
KOPHCTYBATHCS mpuiadiB, ITUIAHYBaTH Ta 3MIACHIOBATH EKCIICPHMCHTH, 3a0e3nedyBaTH Ta
HA0yTHMH 3MIMCHIOBATH ©KCIICPUMEHTH, 3a0e3leuyBaTH TOYHICTh BHUMIPIOBaHb Ta
3HAHHAMM i JIOCTOBIPHICT PE3YNbTATIB;
YMiHHAMH - TIPOBOAWTH aHaNi3 JiTepaTypHHUX NAHWX 10 BHOPAHOMY HAIPSIMKY, 00’ €KTHBHO
(KOMIIETeHTHOCTI) OLIIHIOBAaTH OTPHMaHi1 HayKOBi AaHi, OOTPYHTOBYBaTH BUCHOBKH Ta PEKOMEHALIIT;
- BHUKOPHCTOBYBAaTH CydYacHi, E€KOHOMIYHO OOTpYHTOBaHI METOAHW 3HECOJCHHSI
NPUPOJIHUX Ta CTIYHUX BOJI;
- yTWIIi3yBaTH IIKiJJIUBI BIIXOAH
Indopmaniiine Cunabyc, PCO, HaBuansHuii TOCiIOHUK, MiAPYYHHK
3a0e3neyeHHs

®opma npoBeIeHHSs
3aHATh

Jlexii Ta maGopaTopHi 3aHATTS

CemecTpoBuii

3aI1K
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Jncouniaina

Bl/lﬂy‘leHHﬂ opraHqunx Ta HEOpFaHi‘lHI/IX MOJIIOTAHTIB

i3 BOAM
PiBens BO [lepmmii (GakamaBpchKuii)
Kypce 3
CemecTp 6
O6csr 4 xpequtu €KTC/ 120 roa. (aya. — 72 roxa., CPC — 48 rox.)
Moga BukJIaiaHHs | YKpaiHcbka
Kadenpa Exonorii Ta TeXHOJIOTI1 pOCIMHHUX MOJIIMEPiB

Bumoru 1o Mmo4YaTKy
BHUBYCHHSA

ba3oBi 3HaHHS 3 3araJIbHOI, HEOPTaHIYHO1, AHAIITHIHOI, OpPTaHIgHOI XiMii, T1APOIIOTii

o 6yane
BHUBYATHCA

ITokasuuku sgKocTi BoAu. PeareHTHI MeToau OuHIneHHA Boau. OUYHINEHHS BOIU
(rnorarmiero. AnmcopOiist B mporiecax OYHIeHH] BoU. [oHHMIT 0OMIH B OUYMIIEHHI BOJIH.
MemMOpaHHiI METOTH OYHIIICHHSI BOJU. EJIEKTpOXiMiTHI METOAM 3HECOJICHHS BOH.

Yomy e
nikaBo/Tpeda
BHBYATH

JKutTs Ta rociogapcbka JisSUTBHICTE JIFOAWHA HEPO3PUBHO TIOB’SI3aH1 3 BUKOPUCTAHHIM
NPUPOAHUX PECYpCiB Ta 3MIHOKI CTaHy HABKOJIMIIHBOTO MPHPOJHOTO CEpPEeIOBHIIA.
HeratuBHi sBUINA, 10 BHHUKJIA BHACTIJIOK aHTPOIIOTCHHOTO BIUIMBY Ha TPUPOILY,
OCTaHHIM YacoM Oe3IMocepeIHh0 3arpoKyIOTh 370pPOB’I0 Ta iCHYBaHHIO Jtoaei. Ha
CHOTO/IHILIHIN IeHb B YKpaiHi Maii)ke HeMa€e BOJOWM, BOAU SKUX HAJIEKATh 0 TEPIIOi
KaTeropii SKOCTi, 3HaYHA YacTHHA HACENICHHA He 3a0e3MeuyeThCs SIKICHOIO HMHTHOIO
Bomoro. ToMmy icHye ToOCTpa HEOOXITHICT, JOKOPIHHOI 3MIiHM  CTpaTerii
BOJIOCTIOKMBAHHA Ta BOJOKOPUCTYBaHHSA, y 3allpoBaKEHHI pecypco3depirardnx
3aMKHYTUX CHUCTEM Yy MIPOMHUCIIOBOCTI Ta €HepreTHi. Y 3Ha4Hil Mipi BUPILICHHS AaHOI
mpobyieMu OyJie BH3HAYaTHUCh PiBHEM IIATOTOBKM (axiBIiB, SIKI MPAIfOIOTh Y Trairysi
OXOPOHH HABKOJUIITHLOTO CEPEIOBHIIA, BKIFOUAIOUYN OKPEMI MIANPHUEMCTBA, YCTAHOBH,
opranizauii. s ycnimHoro BUpilIeHHS 3aBIaHb 3aXUCTY Ta 30epekeHHs IPUPOIHUX
BOJHUX 00’ €KTiB Taki (paxiBIli MarOTh OyTH H00pe 00i3HAHI 13 CYJaCHUMHU METOJIaMH Ta
TEXHOJIOTISIMA OUYHIIEHHS BOJIH.

Yomy MoOKHa = 3HaHHA (I3MKO-XIMIYHMX BJIAaCTUBOCTEH BOAM, XapaKTEPUCTHK BOJOWM Ta
HABYHUTHCS 0COOJIMBUX BOIAHHUX 00’ €KTIB;
(pe3yJabTaTtu . MIPOBOJUTH XIMIYHAN YyIO0OBO-IOCHTITHUIN €KCIIEPUMEHT, BOJIOAITH OCHOBHUMHU
HABYAHHS) npuiioMamMu poOOTH B XiMiuHi# 1abopartopii;
= yMITH OOHMpaTH ONTHUMajbHI METOAM Ta IHCTPYMEHTaJbHI 3aco0M I
MIPOBEICHHS JIOCIIKEHB, 300py Ta 00OpOOKH JTaHUX;
- y BiAMIOBIZHOCTI 3 XapakTepUCTUKAMH BHX1THOI BOAM T4 BUMOT'aMH A0 CKIaTy
BOJIM BU3HAYATH CIoci0 11 00poOKH.
Sk MoskHA . MIPOBOAUTH JTaOOPATOPHI JAOCIHIHKEHHS 13 3aCTOCYBAaHHAM CYYaCHUX MPHIIAIIB,
KOPHUCTYBATHCSA 3a0e3meyyBaTi JOCTATHIO TOYHICTh BHMIPIOBAaHHS Ta JOCTOBIPHICTH pPE3YJIbTaTiB,
HA0yTHMH 00poOIATH OTpUMaHi Pe3yNbTaTH;
3HAHHSAMM i . BUKOPHCTOBYBATH CYYacHI METOAM OCBITJIEHHS BOIMW, BUAAJICHHS PO3YMHHUX
YMiHHAMH JIOMIIIIOK 3 BOJIM, BU3HAUATH CIIOCIO Ta YMOBH 3HE3apakeHHS BOJIH;
(KoMIIeTEeHTHOCTI) = BU3HAYATH CMOCIO NepepoOKH KOHIEHTPOBAHUX PO3YMHIB (BiANpabOBaHHX
pereHepaniifHuX po34MHiB, KyOOBUX 3aJHIIKiB, KOHICHTPATiB), BUOMPATH METO[ Ta
YMOBH 3HEBOJIHEHHS 0Ca/Iy;
. BU3HAYATH BUJ BTOPHHHUX NPOJYKTIB Ta CIOCIO iX OTpUMaHHSL.
Indopmamniiine Cunabyc, PCO, HaBuanbHuii TOCIOHUK, MiAPyYHUK
3a0e3ne4eHHs

®opma npoBeaeHHS
3aHATH

Jlexuii Ta tabopaTopHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

Sanik
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OcBiTHIi KOMIOOHEHT 7 NJs1 BHOOPY CTVICHTAMM JAPYVIOro Kypcy

Jucuuniina MemOpaHHI MeTOAM OYUIIIEHHSI BOU
Pisens BO [epumii (OakanaBpChKUi)

Kypc 3

CemecTp 6

O06csr 4 xpegutu €KTC/ 120 roa. (aya. — 72 roa., CPC — 48 rox.)

Moga BukJaganHs | YKpaiHCbKa

Kadenpa Exoiorii Ta TeXHOJIOTi1 pOCTMHHUX MOJIIMEPiB

Bumoru 1o Mmo4YaTKy
BUBYCHHHA

ba30Bi 3HaHHs 3 3arajibHOT, HEOPTraHIYHOI, OPraHIYHOI, aHATITHYHOI XiMil, Qi3HKH,
MaTeMaTHKH

o 6yne 3BOpOTHIH ocMOC, HaHOQIIBTPYBaHHA, YIbTpa- Ta  MIKpOQIIbTPyBaHHS.

BHBYATHCHA BukopucTtanHs HemopucTux MeMOpaH B IpollecaXx OYHMINEHHS BoAW. MemOpaHHa
JUCTWIALS Ta eJeKTpoxianmi3. Meroau oTpuMaHHS MeMOpaH. XapaKTepUCTUKU
MeMOpaH. OCHOBHI XapaKTepHUCTUKH 10HOOOMIHHIX MeMOpaH. TeXHOoJIoTii OunITeHHS
BOJIM 13 3aCTOCYBaHHSIM MEMOpaH.

Yomy e MemOpaHHi TeXHOJOTil BITHOCATHCS OO CYYaCHHX BHCOKOS(EKTHBHHX IMPOILECIB

nikaBo/Tpeda OUMILEHHA BOJAW, SKI JOCHTh IIBHUAKO MPOTPECyIOTH,3HAXOIMUN  IIUPOKE

BUBYATH 3aCTOCYBaHHS. Y’K€ CBHOTOAHI 3HAYHA YaCTHHA HACEJICHHS IUIAaHETH OTPUMYE

BUCOKOSIKICHY NMHUTHY BOAY i3 MOPCHKOI BOJM Ta IHIIMX COJIOHWX MPUPOAHUX BOJI.
MeToa n03BoJIsi€ OTPUMYBATH BOAY HaWBUIIOT SIKOCTI 13 HAMOPYIHIIIKMX CTIYHUX BOJI.
[epeBaroro gJaHUX TEXHOJOTIH € Te, 0 BOHU JIO3BOJIIIOTH BUKOPHCTOBYBATH BOMY 13
OyIb-SKMX HasgBHUX JDKEpeN BOJOIIOCTAYaHHSA 1 BIJIMOBIATHCH Bix OyIiBHHUIITBA
JOPOTHX BOJOTOHIB Ha BeNuKi BiAcrai. [Ipukmagom Moxke OyTH BHKOPHCTaHHS
MaXTHUX BOJ Y BogoaehinmuTHUX perioHax. IIpomecu enexkTpomiaiizy i €1eKTpoizy
JTO3BOJISIIOTH TIEPepOOIIATH 3aCOJICHI PilKi BIAXOOW B KOPHCHI MPOAYKTH. MeTtomu
MIMPOKO BUKOPHCTOBYIOTHCS UIsI JOOYMIICHHS BOJOIPOBIAHOI BOIU B MOOYTOBHX
YMOBaX, JUIsl KOHHWIIIOHYBaHHS HESKICHUX JPKEPEILHUX Ta apTe3iaHCHKUX BOJL.
MewmOpanHi TEeXHONOTII KOHAWIIIOHYBAaHHS Ta OYHWIIEHHS BOAM - I CydYacHi
TEXHOJIOT11, I[¢ TEXHOJIOT11 MaliOyTHHOTO.

Yomy MoKHA

- BUKOPHUCTOBYBATU M€M6paHHi YCTAaHOBKH IJId JOOYHIICHHA Ta OYMIICHHA BOIU

HABYHUTHCS Ha TOOYTOBOMY PiBHI Ta Ha KPYITHUX CTAHIIAX OYUINEHHS Ta ONPICHEHHS BOJM;
(pe3yJbTaTu - BUOHMpaTH KOMIUIEKC MEeMOpaHHHUX MPOIECIB OYMIICHHS BOJM B 3aJIEKHOCTI BiJl
HABYAHHS) XapaKTePUCTHK BOIH,
- CTBOPIOBATH HOBI METOAM OTPUMAaHHA Ta MOIU(iIKyBaHHSI MeMOpaH;
- IPOBOAUTH J1aOOPATOPHI MOCIIDKEHHS IJIs BH3HAYCHHS €()DEKTHBHOCTI Pi3HHX
NpPOIIECiB OYHMIICHHS BOJIH.
Sk MmoxHa - TPOBOAWTH JTAOOPATOPHI JOCHIIKEHHS 3 BHKOPHCTAHHAM PI3HUX MEMOpaHHHX
KOPHCTYBAaTHCS YCTaHOBOK, CYYaCHHUX METO/IB Ta MPHJIAIiB aHaJli3y BOJH, 3a0€3MeUyI0Yd BUCOKY
Ha0yTHUMHU TOYHICTh BUMIPIOBaHb Ta TOCTOBIPHICTH PE3yJIbTATIB;
3HAHHIMM i - BUKOPHCTOBYBAaTH MEMOpaHHI METOIU OYMINCHHS BOAM JJII OTPUMAHHS BOIU
YMiHHSIMU 3aJ1aHO] SIKOCTI;
(KOMIETEHTHOCTI) - 3aCTOCyBaTu eJIeKTPOXIMIUHI METOIH epepoOKu KOHITCHTPATIB
3BOPOTHHOOCMOTHYHOT'O ONPiCHEHHS BOJIM;
- BU3HAYUTH €KOHOMIYHO JIOIIJIbHI METOJIM YTHIIi3allii BiIXOJ[iB BOJIOOYHIICHHS.
Indopmaniiine Cunabyc, PCO, HaBuansHuiA OCIOHUK, MiPyYHUK
3a0e3neyeHHs

dopMa NpoBeeHHS
3aHATh

Jlexuii, mpakTHyHi Ta 1a0OpaTOPHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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JAucumnmiina

JleCTpPyKTHBHI MeTOAM OYHUILIEHHSI BOIU

Pisen» BO [lepmmii (0akanaBpChKUi)

Kypc 3

CemecTp 6

O06csr 4 xpegutu €KTC/ 120 roa. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJAIaHHS | YKpalHCbKa

Kadenpa Exotorii Ta TeXHOJIOTi1 pOCTMHHUX MOJIIMEPiB

Bumoru 10 moyarky
BHBYCHHS

Ba3oBi 3HaHHS 13 3arajibHOI, AHAJII THYHOI, X1Mmil,

MaTeMaTHKH, (Di3UKH

HEOpraHivHoi, OpraHiuHoi

Ilo Oyne PearenTHi [AECTPYKTHBHI METOAM OYMWIICHHS BOAM. BHKOpHCTaHHS OKMCHEHUX

BHBYATHCSH CIOJIYK XJIOpY IpHU NECTPYKTUBHOMY OUMINEHHI BOJIM, OKMCHEHHs OpraHiuHUX Ta
HEOpraHiyHUX JOMIIIOK O30HOM, TMIEPEKUCOM BOJHIO, OKHCIaMH METaiB.
BukopucTaHHSl KUCHIO B OKHCHEHHI OpPraHIYHUX JOMIIIOK, KaTaJiTHYHE Tra3odasHe-
Ta piaKo Ga3He OKUCHEHHS JOMIIIOK y BOII

Yomy me HacxinkoM HayKOBO-TEXHIYHOT PEBOIIONII, 110 TpH3BENa A0 TII00aIbHOI eKOIOTT9HOL

nikaBo/Tpeda KaTacTpo(u, € CyTTEBE MOPYLICHHS romMeocTasy Oiocdepd, B TOMY YHCIHi 1 BOTHHX

BHBYATH exocructeM. Ha cporogni y mpupoAHuX BOAax BUSIBIEHO COTHI THUCSY OPTaHiYHHX 1

HEOPTraHIYHUX PEYOBHH AHTPOIOTECHHOTO TIOXOKEHHS CTIHKMX [0 TMPOIeciB
camMoouMIIeHHs BoAouM. [Ipukiagom Moxke OyTH HasBHICTh y HPUPOIHUX BOAAX
BEJIMKOI KIJILKOCTI CKJIQJIOBUX MEIUYHUX IIPETapaTiB.

Tpanuiiiini METOIM OYMINEHHS MPAKTUYHO HISIK HE BIUIMBAIOTh HA BUJIAICHHS IIHX
pedoBHH i3 Boau. JIWIie BUKOPUCTAHHS JIECTPYKTUBHUX METOJIB JIO3BOJISIE BUPIIIUTH
npoOJieMy OYHWIICHHS BOMW BiJ JaHWX JIOMIIIOK. [Ipu wpomMy He icHYe
yHiBepcaIbHOTO MeTOxy. [ MeBHUX KJIaciB PEYOBHH 3aCTOCOBYETHCS BiIMOBITHI
Meroau. Jlnie mpu 3aBYaCHOMY OYMINCHHI CTIYHMX BOJ BiJl TIOKCHHIB, ITiaHIIB,
i3o1iaHaTiB, (eHOINIB 1 0araTbOX IHIIMX XIMIYHUX MpENapaTiB MOINBO 3aXUCTHTH
NPUPOAHI BOAOWMHU BiJ HaAMIpHOTO 3a0pyIHEHHS, a HAaceJCHHS BiA LIKiIIUBUX
BIUTMBIB PI3HUX 3a0pyTHIOBAYIB.

Yomy Mo:xHA

- BUW3HAYaTH HAsSBHICTH y BOJI PI3HOMAHITHUX 3a0pyAHIOBAYIB, KOHIICHTPAITT SIKUX

HABYMTHCS MEHIIIE MiKpOrpaMiB Ha 1M,
(pe3yJbTaTH - TIPamIoOBaTH i3 CyYaCHUMH MPHIJIaAaMH aHAII THIHOTO KOHTPOJIIO SIKOCTI BOJIH;
HABYaAHHS) - TIPOBOAWUTH HAYKOBO-AOCHTITHI E€KCHEPUMEHTH [0 BHJIYYCHHIO IIOJIOTAHTIB 13
BOJI;
- Y BIiANOBIZHOCTI [0 XapakTepy 3a0pyIHEHHS BOOM BUOMpaTH BiAMOBIIHI
JIECTPYKTHBHI METOJH ii OUMIICHHS Ta 3HE3apaKECHHS
Sk MoskHa - TIPOBOJWTH JIAOOpaTOPHI MOCTKEHH:, 3a0e3meuyBaT He00XiTHy TOCTOBIPHICTh
KOPHCTYBATHCS pe3yibTaTiB, 0hOPMIIATH Ta aHAI3yBaTH OTPUMaHI PE3yIbTaTH;
HA0YyTUMH - BUKOPHCTOBYBAaTHM Cy4YacHI METOAM OYHIIEHHS BOAM BiJ KOHCEPBATUBHHUX
3HAHHAMM i BHCOKOTOKCHYHHUX 3a0pyTHIOBAYiB;
yMiHHAMH - BU3HAYaTH CNoci0 yTuiizallii BACOKOTOKCHYHUX BiJIXOJiB BOJAOOYHUIIICHHS;
(KOMIIETEHTHOCTI) - CTBOPIOBATH METOJY BHIIyYEHHS i3 BOJM Ta TIOBEPHEHHS Y BUPOOHUIITBO I[IHHUX
KOMIIOHEHTIB
Indopmaniiine Cunabyc, PCO, HaBuansHuiA OCIOHUK, MiPyYHUK
3a0e3ne4yeHHsI

dopMa NpoBeeHHS
3aHATh

Jlexuii, mpakTuyHi Ta 1a0OpaTOPHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aiik
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Jducuuniina

BoagonocrayaHHs ta BOI{OBiI[BeI[eHHﬂ B l'[pOMI/IC.]'IOBOCTi

PiBens BO [epumii (OakanaBpChKUi)

Kype 3

Cemectp 6

O6csr 4 xpeguru €KTC/ 120 roa. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJAJaHHA | YKpaiHCbKa

Kadenpa Exoorii Ta TeXHOJIOTi1 pOCTMHHUX MOJIIMEPiB

Bumoru 10 nouarky
BHBYEHHS

bazoBi 3HaHHS 3 3arajbpHOi, HEOPraHiyHO1, aHAITHYHOI, OpraHiyHol XiMii, Tigposnorii

o 6yae Bumorn 10 SKOCTI BOAM pi3HOTO MpU3HAYeHHS. MeXaHiqHI METOAN OYHUIIECHHS BOIM.

BUBYATHCSA @®i3uKO-XIMIYHI METOIM OYMINEHHS BOAW. BukopuctanHia ©OapoMeMOpaHHHIX
texHoJori. JectpyktuBai mMeronu. Texnosorii oOpoOKH BOOM B PI3HUX Traimy3six
BUPOOHUIITBA.

Yomy me OpHi€ero i3 T100adbHUX ekonoriyHux npobiem XXI cropivus € 3abe3medeHHs

nikaBo/Tpeda HaceJeHHS 3eMJIi SKICHOIO THTHOIO BOJOIO. 3 HYacoM JaHa MpobjeMa JIUIe

BHBYAaTH 3aroCTPIOETHCS, TOMY IIO SIKICTb BOOHU B JOCTYIIHHUX JDKEpeaaxX BOJONOCTaYaHHA

MOCTIHHO TOTIPIIYETHCS, a YUCEIbHICTh HACEICHHS, 00’ €M BUPOOHUIITBA, a 3HAUYUTH
1 00’€MH CHIOXMBAHHS BOJM TOCTIHHO 3pOCTar0Th. TOMYy 3HAHHS Cy4yaCHHX METO/IIB
Ta TEXHOJOTIA OYHWINEHHS MPUPOIHUX Ta CTIYHHUX BOJ OJHAKOBO HEOOXIAHI SIK
TEXHOJIOraM XIMIYHHUX, HAPTOXIMIYHUX Ta IHIIMX BUPOOHMIITB, TaK i €KOJOram, IIo
3aIMarOThCS OXOPOHOIO JOBKIJIISL.

Yomy MoOKHa = 3HaHHS (i3UKO-XIMIYHHX BIAaCTUBOCTEH BOIU;
HABYUTHCS . 3HaHHS BUMOT JI0 SIKOCTI BOJH Pi3HOTO MPU3HAYECHHS;
(pe3ynbTaTu . 3HAHHS TPUHIUIOBUX TEXHOJIOTIA OYHINEHHS CTIYHMX Ta KOHIUIIIOBAHHSI
HABYAHHS) CBIXKHUX BOJI;
. MPOBOJAUTH  XIMIYHMHA  y4OOBO-TOCHIAHHMN  EKCIICPUMEHT,  BOJIOMITH
OCHOBHHIMH NpHHOMaMu poOOTH B XiMidHI# 1abopatopii.
SAx MoxHa . BUKOPHCTOBYBAaTH CY4acHI METOJH OCBITJICHHS BOZIH, BUJAICHHS POZUYUHHHUX
KOPHUCTYBATHCS JIOMIIIIOK 3 BOJIM, BU3HAUATH CIIOCIO Ta YMOBH 3HE3apakKCHHS BOJIH;
HA0yTHUMU . po3po0ATH e(EKTUBHI TEXHOJIOIl OYHINEHHS BOAM 13 3aCTOCYBaHHAM
3HAHHSIMMH i BIJIOMUX METO/IIB 3 METOIO CTBOPECHHSI peCcypco30epiralouix CHCTEM BOIOTIOCTAYaHHS
YMiHHSAMH Ta BOJIOBIABEIECHHS B IIPOMHUCIIOBOCTI.
(KOMIIETEHTHOCTI)
Indopmaniiine Cunabyc, PCO, HaBuanpHuiA OCIOHUK, MiPyYHUK
3a0e3nevyeHHs

®opma npoBeIeHHA
3aHATH

Jlexuii, mpakTuyHi Ta 1a0OpaTOPHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aiik
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OcBiTHIi KOMIOOHEHT 8 1151 BHOOPY CTVIEHTAMM APYVIOro Kypcy

Aucuumnrina IIpouecu Ta amapaTu 3aXucTy arMmocgepu
PiBens BO [epumii (OakanaBpChKuii)
Kypc 3
Cemectp 5
Ob6car 4 xpeautu €KTC/ 120 rox. (ayn. — 72 roa., CPC — 48 rox.)
MoBa BUKJIQJaHHS YkpaiHcbKa
Kadenpa MaiuuH Ta anapaTiB XiMiYHHX 1 HadTONEepepoOHUX BUPOOHHLITB

Bumoru 10 nouarky
BHBYEHHS

Ba3osi 3HaHHs 3 MaTeMaTHKH, (Hi3UKH, XiMil

IIlo Gyne BuBUaTHCS

OCHOBHI TIPOTIECH Ta armapaTH TEXHOJOTIH OYNCTKY ra30BUX BUKHUIIB Ta yTHIIi3arlil
BIJIXO/IiB Ta300YHINCHHS;, PO3PaXyHOK OCHOBHHX aIlapariB, 10 BUKOPHUCTOBYIOTHCS
y MpoIrecax OYHCTKH 3a0pyTHCHUX TEXHOJIOTIYHUX Ta3iB.

Yomy ne nikaBo/Tpeda
BUBYATH

st 3amo0iraHHsT HETaTUBHUX HACIHIJKIB TOCIONAPCHKOL ISIIBHOCTI JIFOJUHM 1
MOKpPAILICHHS ~ CTaHy  arMOCGEpHOro  MOBITPS  HEOOXiZHO  IOCTIHHO
BIIOCKOHAJTIOBATH TEXHOJIOTII Ta OONamHAaHHA 3axUCTy arMmocdepn. 3HaAHHA Ta
YMIiHHSI TIPOCKTYBaHHS alapaTiB 3 OYMCTKH Fa30BUX BHUKHIIIB JTO3BOJIUTh 3HU3UTHU
HETaTHBHUI aHTPOIIOTEHHHH BILTUB HA JIOBKUIIS HA TOBITPSHUHA NPOCTIp IUIAHETH.

Yomy MoKHA . METOJIaM OYHMCTKH BHUKHIIB BiJl apO30JIiB Ta ra30moAiOHNX PEUOBHH;
HABYHNTHCS . a0COPOIIHHIM METO/IaM OYKCTKH BilITPAaIlbOBAHUX T'a3iB;
(pe3yabTaTu . aACOPOIIHHIM 1 XeMOCOPOIIHHAM METOJaM OYHCTKU T'a30BUX BUKUJIIB.
HABYaHHS)
SIk Mo:kHA . KOPUCTYIOUHCh HOPMATUBHUMHU JOKYMEHTAMH Ta EKCICPUMEHTATbLHUMHU
KOPHCTYBATHCS JaHVUMH TIOJ0 3a0pyJHEHHS aTMOC(EpPHOTO MOBITPS, MPOBOJUTH OIHKY HOTO
HAGyTHMH 3HAHHAME i | CTaHy Ta pOOUTH BUCHOBKH IIOJI0 3aMI00ITaHHS €KOJIOTIYHO HETAaTHBHUX HACIIIKIB
YMiHHSIMH TOCTIONAPChKOI MisUTHHOCTI JITOIHHH; ' o '
(KOMIIeTeHTHOCTI) . TPaMOTHO KOPHCTYBATHUCS TEXHOJIOTISIMH OYHIICHHS Ta3iB Bill acpo30JIiB
Ta Ta30I0/1i0HNX PEYOBHH;
= TPaMOTHO BUKOPHCTOBYBATH iCHYIOUE 00JIaTHAHHS Ta IPOEKTYBATH HOBE.
Indopmaniiine Cunabyc, PCO
3a0e3meYeHHs

®opma npoBeeHHA
3aHATH

Jlexuii, mabopaTOpHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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Jducuumniina

O0agHAHHSA V151 OYMIIEHHS TEXHOJIOTIYHUX PIAMH

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 3

Cemectp 5

O6csr 4 xpegutu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)

MoBa BUKJIaTaHHS YkpaiHchka

Kadenpa MainuH Ta anapaTiB XiMIYHHUX 1 HadTOTIepepoOHUX BUPOOHHIITB

Bumoru 10 nouarky
BHUBYEHHS

Ba3osi 3HaHHs 3 MaTeMaTHKH, (Hi3UKH, XiMil

IIlo Gyne BuBUaTHCS

OcHOBHE OONaJHAHHA TEXHOJOTIH OYHUCTKHA CKUIIB Ta VTHII3AIlil BiIXOZiB
OYMCTKH BOJW; PO3PaXyHOK OCHOBHOTO OOJIQJHAHHS, IO BUKOPUCTOBYETHCSA Y
MIpoIlecax OYNCTKH 3a0pyTHEHUX TEXHOJIOTIYHHUX PiJIHH.

Yomy 1e nikaBo/Tpeda
BUBYATH

s 3amo6iranHs HETaTUBHHUX HACHIAKIB TOCTIOMAPCHKOT HiSUTBHOCTI JIFOMUHU 1
MOKPAIICHHS] CTaHy BOJHUX 3allaciB HEOOXiJHO TMOCTIHHO BJIOCKOHAIOBATH
TEXHOJIOTii Ta OOJIaJIHAHHS 3aXUCTY BOJOWM. 3HAHHS Ta YMIHHS MPOCKTYBaHHSI
obmagHaHHSA 3 OYHCTKH PIAKUX BIAXOAIB JO3BOJUTH 3HU3UTH HETATHBHUI
AHTPOIOTCHHUI BIUIMB Ha Tigpocdepy.

Yomy MOKHA ] METOJIaM OYMCTKH CTIYHHUX BOJI BiJl pO3UMHHUX Ta HEPOZUUHHHUX PECUOBHH;
HABYHTHCS = a0COpOIIHHIM METO/IaM OYMCTKH BiIIPAIlbOBaHUX PiJIVH;
(pe3yabTaTn . a7COPOIIHHIM 1 MEMOpaHHUM METOJIaM OYMCTKH BOJIH.
HABYaHHS)
Sk MokHA ] KOPHUCTYIOUHCh HOPMATHBHMMHU JOKYMEHTAMH Ta EKCIICPUMCHTAIbHUMU
KOPHCTYBATHCS JaHVUMH 100 3a0pyJHEHHS BOJAM, IMPOBOAMWTH OINHKY I CTaHy Ta poOUTH
HA0yTHMM 3HAHHSMM i | BHCHOBKH IIOJIO 3amo0iraHHsa €KOJIOTIYHO HETaTUBHUX HACIIAKIB TOCIIOAApCHKOL
YMiHHSIMH JUSUTBHOCTI JIFO JVIHI;
(KOMTeTeHTHOCTi) = IPaMOTHO KOPUCTYBATHUCS TEXHOJIOTISIMU OYMIIEHHS BOIM BiJ PO3UMHHUX
Ta HEPO3YMHHUX PECUOBHUH;
= rPaMOTHO BUKOPUCTOBYBATH ICHYIOUE 00JIaIHAHHS Ta IPOCKTYBATH HOBE.
Indopmaniiine Cunabyc, PCO
3a0e3meueHHsl

®opma npoBeaeHHS
3aHATH

Jlexii, maGopaTopHi 3aHATTS

CemecTpoBuii
KOHTPO.Ib

3amik
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Jducuumniina

TexHosoriuHe 00J1aJHAHHA 3aXMCTY JOBKULIA

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 3

Cemectp 5

O6csr 4 xpegutu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)

MoBa BUKJIaTaHHS YkpaiHchka

Kadenpa MainuH Ta anapaTiB XiMIYHHUX 1 HadTOTIepepoOHUX BUPOOHHIITB

Bumoru 10 nouarky
BHUBYEHHS

Ba3osi 3HaHHs 3 MaTeMaTHKH, (Hi3UKH, XiMil

IIlo Gyne BuBUaTHCS

OcHOBHI  mpoliecH, amapaTd Ta  OOJIAAHAHHS  TEXHOJOTIH  OYHCTKH
0araTOKOMITOHGHTHUX BHKHJIB Ta CKHUJIB, YTHIi3alii BiJAXOMIB OYHIICHHS,
PO3paxyHOK OCHOBHOI'O OOJIaJHAaHHS, IO BHKOPHCTOBYETHCS Y IIPOIECax,
CIPSIMOBAHUX Ha 3MEHIIICHHS aHTPOIIOTEHHOI'0 HAaBAHTA)KEHHS Ha JOBKIJLJIS.

Yomy ne nikaBo/Tpeda
BHBYATH

Jlnst 3amo0iraHHsT HETaTUBHUX HACIIJKIB TOCIIONAPCHKOI ISIBHOCTI JIFOJUHU 1
MOKpAIlleHHs CTaHy BOJHMX 3amaciB Ta arMocepu HEOOXiTHO IMOCTiIHHO
BIIOCKOHATFOBATH TEXHOJIOTII 3aXHUCTy MOBKULISA. 3HAHHS Ta YMiHHS MTPOCKTYBaHHS
oOiajHaHHS 3 OYMCTKH 0araTOKOMIIOHCHTHHWX BHKHIIB Ta CKHJIB JIO3BOJHUTH
3HHM3UTH HETaTUBHUH BIUIMB HA HABKOJIUIIIHE CEPEIOBUIIIC.

Yomy MOKHA . METOJIaM OYHCTKH BUKH/IIB BiJ] 0araTOKOMIIOHEHTHUX PEYOBHUH;
HABYNTHCS = METOJIaM OYHCTKH PiAKUX BiIXOIIB.
(pe3yabTaTu
HABYAHHSI)
Sk MmoxxHa = KOPHUCTYIOUHCh HOPMATHBHMMHU JOKYMEHTAMH Ta EKCIICPUMCHTAIbHUMU
KOPHCTYBAaTHCS JaHUMH 1010 3a0pyIHCHHS CKJIagoBHX OlochepH, MPOBOANUTH OLIHKY iX CTaHy Ta
HAGYTHMH 3HAHHAMH i pOOUTH BHUCHOBKH IIOJ0 3alo0iraHHs €KOJIOTIYHO HETaTUBHUX HACIIJKIB
YMiHHSIMH TOCIIOIAPCHKOI JisSUTEHOCTI JTFOIHHU; .
(KOMIIeTeHTHOCTi) . IPaMOTHO KOPHCTYBaTHCS IPUPOJTOO0XOPOHHUMHE TEXHOJIOTISIMU;

. IpaMOTHO BUKOPHCTOBYBATH iICHYIOUE 00JIa/IHAHHS Ta IPOCKTYBATH HOBE.
Indopmaniiine Cunabyc, PCO
3a0e3meueHHsl

®opma npoBeaeHHS
3aHATH

Jlexii, maGopaTopHi 3aHATTS

CemecTpoBuii
KOHTPO.Ib

3amik
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OcBiTHIi KOMIOOHEHT 9 1J1s1 BHOOPY CTVIEHTAMM JAPVIOro Kypcy

Aucnunaina OCHOBH NMPOEKTYBaHHS TA OyAiBHHITBA
Pisens BO nepmuii (6akanaBpChKUN)

Kypc 3

Cemectp 6

O6csr 4 xpequtu €KTC/ 120 roa. (aya. — 72 roxa., CPC — 48 rox.)

MogBa BUKJAAaHHsSI | YKpaiHCbKa

Kadenpa Exonorii Ta TeXHOJIOTI1 pOCIMHHUX MOJIIMEPiB

Bumoru 1o nmouatky
BUBYCHHS

Ba3oBi 3HaHHs 3 MaTeMaTuKy, Hi3UKH

o 6yne Crpykrypa, ¢yHKOiT, opraHizamis poOOTH TNPOEKTHUX OpraHi3allii; OCHOBHA
BUBYATHCSA HOpMaTHBHA JIOKYMEHTAIlisl IS TPOEKTYBaHHS, OCHOBH OyIiBHHUIITBA

Yomy e OO6’eMHO-TIIaHYBalbHI Ta KOHCTPYKTHBHI pIilIEHHA BUPOOHMYMX OyAiBelb
nikaBo/Tpeda BH3HAYAIOTBCS ~ OCOONMMBOCTSMH  TEXHOJIOTIYHMX  TporeciB, rabapuramu 1
BUBYATH PO3MILIIEHHSIM OOJNaJHAHHS Y BIAMOBIIHOCTI JI0 TEXHOJOTIYHMX CXEM BHUPOOHUIITB.

CyuacHi BUpOOHMITBAa MOTPEOYIOTh BIOCKOHAJICHUX KOHCTPYKLIH OyniBesb, siki O
3a0e3nedyBajiy ONTUMaIbHe QYHKIIOHYBAHHS TEXHOJIOTTYHOTO MPOLIECY.
Jucruririna BU3HavYae iHKCHEPHY MATOTOBKY CTYICHTIB.

Yomy Mo:xkHA

- TPOEKTYBaTH NPOMHUCIOBI OyniBii, 00’€KTiB aAMiHICTPATHBHO-IOOYTOBOTO

HABYHTHUCS MpU3HAYCHHS;
(pe3yJabTaTtu - YUTATH 1 CKJIaJIaTH TEXHOJIOT14HI Ta Oy/IiBebHI KPECICHUKH;
HABYAHHS) - BUKOPUCTOBYBATH Y HaBYaHHI Ta MpoQeciiiHii MisTTbHOCTI HOPMH, CTaHAAPTH IIOI0
MPOEKTYBAaHHS POMHUCIIOBHX OyiBeJb;
-BUKOPUCTOBYBaTH CHCTEMH aBTOMAaTH30BAaHOTO IPOEKTYBAaHHS HJs PO3POOKHU
MIPOEKTHOI TOKyMEHTAIIi1
Ax MoxxHa HaOyti 3HaHHS Ta BMiHHS IpW BUBYCHHI JUCLUIUTIHK JOTIOMOXYTh CTYACHTaM Y
KOPHUCTYBATHCSA BUKOHAHHI KypCOBHX Ta TUIUIOMHHX TPOEKTIB, a TaK0X MalOyTHIM (axiBIsaM y ix
HA0yTUMHU MoJajblIii poOOTI B HAYKOBO-IOCHITHUX, IPOEKTHUX OpraHizaligx  Ta Ha
3HAHHSAMM i BHUPOOHUIITBI.
YMiHHAMH
(KOMIETEeHTHOCTI)
Indopmaniitne Cunabyc, PCO, HaByanbHHi MOCIOHUK
3a0e3nevyeHHs

®opma npoBeaeHHS
3aHATH

Jlekmii Ta mpakTUYHI 3aHATTS

CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuumniina

IIpoexTyBaHHS NPOMMCJIOBUX MiANPUEMCTB

PiBens BO nepumii (0akanaBpChKUi)

Kypc 3

CemecTp 6

O6csr 4 xpequtu €KTC/ 120 roa. (aya. — 72 roxa., CPC — 48 rou.)
Moga BukjIagaHHs | YKpaiHCbka

Kadenpa Exonorii Ta TeXHOJIOTI1 pOCIMHHUX MOJIIMEPiB

Bumoru o Mo4YaTKy
BHUBYCHHHA

Ba30Bi 3HaHHS 3 MaTeMaTUKH, (i3HKH

o 6yae Buu BUpoOHUITB, Kitacudikallisi pOMHICIOBUX MiAMTPUEMCTB; OCHOBHI MpaBwia i
BHUBYATHCH HOPMH IPY IPOEKTYBaHHI MiAIPUEMCTB; TeHEPAILHUN IJIaH TPOMHCIOBOTO
MiANPUEMCTBA, 00’ €MHO-TUIaHYBaJIbHI Ta KOHCTPYKTHUBHI BUPILIEHHS IPOMHUCIIOBHX
OymiBenb
Yomy me CTBOpPEHHIO TPOMHUCIOBOTO MiAIPUEMCTBA TEpeaye 3HauHAa IMIAroToBYa podoTa, a
nikaso/Tpeda MOTiM, pO3poOJIeHHs] TMPOEKTHOI nokyMeHTanii. Lle moTpeOye 3Ha4YHMX BHTpAT
BHBYATH imkeHepHoi mpami. [lo6 3a0e3neynTH BHCOKY SIKICTH MPOEKTHUX  POOIT,

MIPOEKTYBAIFHUK MMOBUHEH JOCKOHAJIO 3HATH HOPMATHBHY JOKYMEHTAIIO 1 TIPOIIECH,
10 IPOEKTYIOTHCA.

Yomy Mo:xkHA

@OpMyJ'IIOBaTI/I BHUMOT'H 1O 00’€exTa IMMPOEKTYBAHHA; BU3HAYATHU OCHOBHI TEXHIKO-

HABYUTHCS €KOHOMIYHI MMOKAa3HUKH TEHEPaJHHOIO TUIaHy MPOMHUCIIOBOTO MiIPUEMCTBA;

(pe3yJabTaTtu po3MinTyBaTH OOJIQJIHAHHS I KOMIIOHYBATH LIEXH; OOTPYHTOBYBATH 00’ €MHO-

HABYAHHS) IUTaHyBaJIbHI, KOHCTPYKTUBHI pillleHHS y MPOEKTYBaHHI POMHUCIIOBHUX OY/IiBEIb;
BUKOPUCTOBYBAaTH THIIOBI KOHCTPYKLii OyiBenb

Sk MoskHA Po3pobnaty nmpoekTy Ha OYIIBHUIITBO MPOMHUCIOBOTO MiAPHUEMCTBA, KOHTPOIIOBATH

KOPHCTYBATHCS SKICTh TIOCJIYT, SIKi HAAAIOTh OpraHi3alii 3 MPOEKTYBaHHS YU PEKOHCTPYKIIIi.

HA0yTUMHU

3HAHHSIMH i

YMiHHAMU

(KOMIIETEHTHOCTI)

Indopmaniiine Cunabyc, PCO, nHaByansHUI MOCIOHUK

3a0e3ne4eHHs

®opma npoBeIeHHA
3aHATH

Jlexii Ta mpakTHUYHI 3aHATTS

CemecTpoBuii
KOHTPOJIb

Sanik
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Jucuumniina

IIpoexkTHA 1OKYMEHTallis HA Oy IiBHULITBO

MiANPUEMCTBA

PiBens BO nepumii (0akanaBpChKUi)

Kype 3

CemecTp 6

O6csr 4 xpeautu €KTC/ 120 roa. (aya. — 72 roxa., CPC — 48 rox.)

Moga Bukjaganas | YKpaiHcbka

Kadeapa ExoJiorii Ta TeXHOJIOTI] pOCIMHHUX MOJIIMEPIB

Bumoru g0 mouatky | ba3oBi 3HaHHS 3 MaTeMaTukH, Qi3UKH

BUBYECHHS

o 6yae [TonoxkeHHsI TEXHIKO-€KOHOMIYHOTO OOTpYHTYBaHHS OyJIIBHHIITBA Ta PEKOHCTPYKIIIT

BUBYATHCH MiIPUEMCTB; TPHHIUIU TPOEKTYBAHHS Ta PO3POOKH IMPOEKTHO-KOMITOPUCHOT
JMOKYMEHTAIIil; 3MICT MEpPEeANPOEKTHUX 1 TPOEKTHUX pOOIT; BHXITHI MaHI IS
MPOEKTYBAHHS; CKIAJ MPOEKTY;, OCHOBHI MPHUHIUINA OXOPOHH HABKOIHUIIHHOTO
cepeIoBHIIA, MPOTUIOKEKHHUX 3aX0/iB Ta OXOPOHH Mpalli

Yomy ne Bin pimens, fki OpUAMAaIOTbCS IMiJ Yac MPOEKTYBaHHSA, 3alieKaTh SK TEXHIKO-

nikaBo/Tpeda €KOHOMIYHI TOKa3HWKH OymiBHHIITBA MIANPUEMCTBA, TaK 1 eKCIUTyaTaliiHi

BUBYATH MOKa3HUKH #oro pobotu Haxami. HaykoBui miaxig a0 po3poOKH TPOEKTHOT

JIOKYMEHTAIIi1 3HAYHO CKOPOYY€E TSPMIHU MPOEKTYBAHHS, EKOHOMUThH MaTepialibHi Ta
JIIOJICHKI PECYPCH.

Yomy Mo:xHA

- CKJIaJlaTH 3aBJaHHA Ha IIPOCKTYBAHHS,

HABYHTHUCS - CKJIAJIaTH CXEMH TPOIIeCiB, 0OupaT 00IaTHAHHS;
(pe3yabTaTtu - oopMITEOBaTH rpaiyHy YaCTUHY MPOEKTY.
HABYAHHSI)

Sk MoskHA - BUKOPHCTOBYBATH HOPMATHBHI TOKYMEHTH Y TIpoQeCiifHii qisSIbHOCTI,
KOPUCTYBATHCS - PO3pOOIATH MPOEKTHY JOKYMEHTAIIIO.
HA0yTMMH

3HAHHAMU i

YMiHHSMH (KOM

MEeTEeHTHOCTI)

Indopmaniiine Cunabyc, PCO, nHaByansHUI MOCIOHUK
3a0e3nevyeHHs

®opma npoBenaenHs | Jlekuii Ta mpakTU4HI 3aHATTS

3aHATH

CemecTpoBuii 3aiik

KOHTPOJIb
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OcBiTHiii KOMNIOHeHT 10 17151 BUOOPY CTyIeHTAMHU TPETHOI0 KypCy

Aucunmrina IIpo€ekTyBaHHS OYHUCHHUX CIIOPY/ TA CUCTEM
BOJOKOPUCTYBAHHSA
Pisens BO [lepmmii (0akanaBpChKUN)
Kypc 4
CemecTp 7
Oob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roxa., CPC — 48 rox.)
MoBa BUKJIaJaHHSA VYkpaincbka
Kadenpa Exomorii Ta TeXHOOTIT pOCTUHHNX MOJIIMEpiB

Bumoru o Mo4YaTKy
BUBYCHHA

ba3oBi 3HaHHS 3 MareMarukd, (i3uku, Oiojorii, riapoJjorii, (i3MKO-XiMIYHHX
OCHOB TIPOIIECIB OYMINCHHS BOJHW, OCHOB TIPOEKTYBaHHSA 1 OymiBHHUIITBA,
TEXHOJIOT1H yTHIi3alii Ta peKynepauii BigxoIiB.

o 0yne BuBUaTHCS

OCHOBH TPOEKTYBAaHHS CIHOPYJ OYHWIICHHS IPOMHUCIOBUX Ta KOMYHAJIBHO-
MoOyTOBUX CTIYHUX BOJ, IMPOEKTYBaHHS CIOPYA Oi0JOrYHOI OYMCTKH BOIH,
3arajibHi IpaBuIIa Ta MiAXOAM MPH NPOEKTYBaHHI MPOMUCIOBUX 00’ €KTIB, CydacHi
pecypcoeeKTHBHI TEXHOJIOTIi BOIOMIATOTOBKY Ta OYHUCTKU CTIYHUX BOJ, OCHOBH
MPOEKTYBAaHHS BOJOOOOPOTHHUX Ta 3aMKHYTHX CHCTEM BOJJOKOPHUCTYBaHHSI.

Yomy 1e nikaBo/Tpeda
BUBYATH

Jebinur BoaM € HAA3BUYAMHO aKTyaJlbHOK IPOOJEMOI0 CHOTOJACHHS 1 3a
nporHo3amu Oyzae 3poctatd i Hagani. ToMy mepcrneKTHBHUMHE 1 3aTpeOyBaHHUMU
OyayTp (axiBLi, IO 34aTHI NMPOEKTYBaTH i BIPOBAUKYBaTH B IPOMMHCIOBICTH
"gucTi TeXHONOTIl", sKi IepeadadaroTh 3aMKHEHI CXEMH BOIOKOPHUCTYBaHHS,
BUKOPUCTAHHs TEXHOJIOTIYHUX MPOIECiB 3 HAWMEHIIOK KiJbKICTIO YTBOPIOBaHUX
3a0pyIHIOIOYHMX PEUOBHH 1 HAlO1IbII EKOHOMIYHO BHT1THHX.

Yomy MoKkHA . YSIBIICHHSIM TIPO TIPOEKTYBAHHS;
HABYMTHCS . 3HaHHSA (I3MYHOI CYTHOCTI SBHIN, IO BiZOYBAlOTBCA B TEXHIYHHX
(pe3yabTaTu 00’eKTax;
HABYAHHS) . 3HAHHS BUMOT [0 BUKOPUCTaHHsI 00J1aJHAHHS Ta PearcHTiB;
. OpIEHTYBaHHS B CYYaCHHX TEXHOJIOTiSIX OYMIICHHS Ta MiJATOTOBKH BOJH,
nepepoOKHU Ta yTHITi3aIii TBEPIUX BiIXO/IiB;
. 3HAHHS Cy4acHOTO CTaHy HAayKH Ta IMPOTPECHBHHUX HAYKOBUX PO3POOOK y
MIPUPOIOOXOPOHHIH cepi;
. VSIBIICHHSI [IPO OCHOBHI HANIPSIMKU PO3BUTKY «YHCTHX» TEXHOJOTIM;
= MPaBWI YUTAaHb Ta BUKOHAHHS KPECJICHB.
Ax MoxkHA . po3pobATu Ta BUKOPUCTOBYBATH MPOEKTHO-KOHCTPYKTOPCHKY
KOPHUCTYBATHUCS JOKYMEHTAlli10;
HAGYTHMM 3HAHHAMH i | " 3aCTOCOBYBAaTH METOOJIOTI] T4 TEXHOJIOTiT IPOEKTYBAHHS;
yMIiHHSIMH . KOMITIOHYBaTH OYHMCHI CLIOPYZH B IPUPOAOOXOPOHHHUX TEXHOJOTIX;
(KOMIIETEHTHOCTY) - BUOMpATH Ta OOIPYHTOBYBAaTH TEXHOJIOTIYHY CXEMY OYMIICHHS BOJ
pI3HOTO reHe3ncy;
= pO3paxoByBaTH MaTepiaibHUK OanaHc MO BHOpaHIM TEXHOJOTII 3aXUCTy
HaBKOJIMIITHHOTO CEPEOBUIIA,
. 0(OPMITIOBATH MPOEKT CTAHIII{ IT0 OYUITICHHIO BOJ Bia 3a0pyIHCHHS,
= 301HCHIOBATH TEXHOJIOT1UHI Ta TiAPaBIiYHI PO3PAXyHKH OUUCHHUX CTIOPY/I;
. PO3B’s3yBaTu MpobaeMu y cdepi 3aXUCTy HABKOJHUIIHHOTO CEPEIOBHIIA 13
3aCTOCYBAaHHSAM  3arajibHONPHHHATAX  Ta/a00 CTaHZApTHUX IMIAXOMIB  Ta
MDKHAPOIHOTO 1 BITYM3HSHOTO JOCBITY.
Indopmaniiine Cunabyc, PCO, HaBuanbHuii TOCiIOHUK, MiAPYYHHK
3a0e3nevyeHHs

®dopma npoBeeHHS
3aHATH

Jlexii, mpakTU4HI 3aHATTS

CeMecTpoBHii KOHTPOJIb

3aiik
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Jucnuniina

IIponecu Ta 001aJHAHHSA OYHMIIIEHHS BOAH

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 4

Cemectp 7

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUK/JIaJaHHA VYxpainceka

Kadenpa Exonorii Ta TeXHOJIOTi1 pOCITMHHUX MOJIIMEPiB

Bumoru 1o Mo4YaTKy
BHUBYCHHHA

ba3oBi 3HaHHS 3 MareMarukd, (i3uku, Oiojorii, riapoJjorii, (i3MKO-XiMIYHHX
OCHOB TIPOIIECIB OYMINCHHS BOJHW, OCHOB TIPOEKTYBaHHSA 1 OymiBHHUIITBA,
TEXHOJIOT1H yThIi3alii Ta peKynepaii Bigxo1iB.

o 0yne BuBUaTHCS

CydacHi migXxoay Ta TEXHOJOTIYHI MPUHAOMHU B IMiJITOTOBI MHTHOI BOJIW Ta BOAU
MIPOMHUCIIOBOr0 Ipu3HadeHHs. [Iporecu Ta o0OJamHAHHS CIOPYA OYHIICHHS
KOMYHAaJIbHO-TIOOYTOBHUX Ta MPOMHUCIOBUX CTIYHHX BOJI.

Yomy ne nikaBo/Tpeda

BHBYATH

Hecraya nutHOi BoAM € HaA3BMYAHHO aKTyaJbHOIO MPOOJIEMOIO HAIIOTO Yacy.
bararo yBaru 3ocepe/KyeThCsl caMe Ha TEXHOJOTISX IMiJITOTOBKK Ta OYHUINEHHS
Boau. IIpoTe ekonorivHa CHUTYyaIlis MOTIPIIYEThCS] 3aHAATO MIBUIKHUME TEMITAMHU.
Tomy € Benmka noTpeda y ¢axiBUgX B Tany3i BOZOOUYHIICHHS Ta BOJOIMIATOTOBKH,
IO 3JaTHI pearyBaTd Ha BHKIWKU chorofeHHs. s ¢gopmyBanHS mpodeciiiHux
KOMITETCHIIIH MalOyTHIX CIIemialicTiB HEOOXIMHUMH € 3HaHHS IPOIECiB, IO
JekaTh B OCHOBI CyYacHHMX METOJIB OYMIICHHS BOIH, Ta OONagHAHHS CTaHLIH
KOHJIIOHYBaHHSI T4 OYMCTKH BOJH.

Yomy MoKHA . 3HaHHS (PI3HKO-XIMIYHOI CYTHOCTI OCHOBHHX IPOIIECIB OUUILICHHS BOJIH;
HABYHTHCH . 3HAHHS BUMOT JI0 BUKOPUCTaHHSI 00J1aJHAHHS Ta PEarcHTiB;
(pe3yabTaTn . OCHOBU TIPOCKTYBaHHS CIIOPYJ CTaHIid BOJOMIJATOTOBKHA Ta OYHINCHHS
HABYAHHS) BOIH;
. VSBIICHHS TIPO OCHOBHI HAmpsIMKH PO3BHTKY pecypcoe(eKTUBHHX
CUUCTHX)» TEXHOJIOT1H;
] OpIEHTYBaHHS B CyYacHHUX Ta MPOTPECUBHUX TEXHOJOTIYHHX PO3POOKaxX B
raxy3i BOJOOYHUITICHHS, BOJIOTIATOTOBKY Ta YTHIIi3allii TBEpANX BiIXOIIB.
Sk MoskHA . BHOMpAaTH Ta OOTPYHTOBYBATHM TEXHOJOTIUHY CXEMYy OYHIIEHHS BOJ
KOPUCTYBATHCS Pi3HOTO TeHE3UCY;
HAGYTHMH 3HAHHAMH i | " PO3paxOBYBAaTH JIO3U PEArCHTIB /Il OUUCHHUX TEXHOJIOT1H,
yMiHHSAMH . OIIiHIOBATH €(PEKTUBHICTH 3aCTOCYBAaHHS PEarcHTIB B IIPHPOJTOOXOPOHHUX
(KOMIIeTeHTHOCTI) TEXHOMOTLAX,
. po3pobIIATH Ta BUKOPHUCTOBYBaTH MPOEKTHO-KOHCTPYKTOPCHKY
JIOKYMEHTAITIIO;
. 0(OPMITIOBATH TIPOEKT CTAHIII{ 110 OYUITICHHIO BOJ BiJ 3a0pyIHCHHS.
Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCIOHUK, MIAPYYHHUK
3a0e3nevyeHHs

®opma npoBeIeHHA
3aHATh

Jlexii, mpakTU4HI 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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Jducoumiina

CraHuii Bo1ooYnIIIeHHA

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 4

Cemectp 7

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUK/JIaJaHHA VYxpainceka

Kadenpa Exonorii Ta TeXHOJIOTi1 pOCITMHHUX MOJIIMEPiB

Bumoru 1o Mo4YaTKy
BHUBYCHHHA

ba3oBi 3HaHHS 3 MareMarukd, (i3uku, Oiojorii, riapoJjorii, (i3MKO-XiMIYHHX
OCHOB TIPOIIECIB OYMINCHHS BOJHW, OCHOB TIPOEKTYBaHHSA 1 OymiBHHUIITBA,
TEXHOJIOT1H yThIi3alii Ta peKynepaii Bigxo1iB.

o 0yne BuBUaTHCS

OcCHOBM NPOEKTyBaHHS CTAHIIH BOJAOOYHIIEHHI. BUMOTH 10 SKOCTI BOAM MUTHOTO
Ta TPOMHUCIOBOTO TpH3HAYCHHS. BHUKOpUCTAaHHS CydacHUX (i3MKO-XIMIYHUX Ta
010JIOTIYHMX METOIIB B TEXHOJOTISIX BOJOOUMIIEHHS. Bubip Ta oOrpyHTYBaHHS
TEXHOJIOTIYHOI CXeMHU BOJOOUYHUIIEHHs. [IpoeKTyBaHHS OCHOBHUX CHOPYA CTaHIIi
BOJOOYMINICHHS. Peamizalris cy4JacHHX pecypcoeheKTHBHMUX TEXHOJOTIH Ha
CTaHIIIsIX BOJOOYHIIEHHS Ta BOJOMIATOTOBKH.

Yomy ne nikaBo/Tpeda
BHUBYATH

3amac BOAM THUTHOTO MPHU3HAYEHHS € CTPATETiYHOI0 CKIIAJ0BOI0 KOXKHOI
nepxkaBu. Peanii cboroieHHs Taki, 110 JIOACTBO MA€ MEPETIITHYTH CBOE CTaBICHHS
JI0 TOOYTOBOTO Ta IMPOMHCIIOBOTO BOMOKOpHUCTYyBaHHS. CTaHIli BOXOOYHIIICHHS
noTpeOYIOTh HOBUX IMiAXOIIB B MPOEKTYBAaHHI 3 YpaXyBaHHSAM peaiil CbOTOJeHHS
Ta BUMOT €KOJIOTIYHO1 Oe3MeKH, MIISIXOM BTIICHHS Cy4YaCHHUX pecypcoeeKTUBHUX
TEXHOJIOTI BomoouwntieHHs. OmMaHyBaHHS MaHOI ITUCIUILUTIHM € HEOOXiIHOIO
CKJIAJIOBOIO Y TIATOTOBIN (haxXiBIliB B raTy3i BOJOOYHIIICHHS Ta BOJOMIATOTOBKH.

Yomy Mo:xkHA
HABYNTHCS
(pe3yabTaTu
HABYAHHSI)

] BMIiHHS OIIIHIOBaTH CTaH Ta SKICTh JHKEPE BOJOIIOCTAYaHHS,

] BMiHHS OOHMpaTH TEXHOJOTII0 BOJOOYUINEHHS 3 ypaxXyBaHHSM Cy4YaCHHX
TEHJICHITI Ta HAYKOBUX PO3POOOK B JTaHi# ramysi;

- PO3YMiHHSI TIPOIIECiB, IO BiAOYBAIOTHCS B OYHMCHUX CIOPYJaX CTaHIIIH
BOJIOOYHIIICHHS;

. BMIiHHS OOMpaTH Ta MPOEKTYBATH HEOOXimHE OOMamHAHHS MJIsS CTaHITIH
BOJIOOYHIIICHHS;

] 3HaHHS BUMOT BUKOPUCTaHHS Ta JIO3yBaHHS pPEarcHTiB, IO
BUKOPHCTOBYIOTHCS B MIPOIECAX OYMUILCHHS BOJIH;

. MpaBHIa BUKOHAHHS KPECIICHb.

Sk MoskHa
KOPHUCTYBATHCH
HA0YTHMMH 3HAHHAMH i
YMiHHAMH
(KOMIETEeHTHOCTI)

. OIIIHIOBATH CTaH SAKOCTI BOJY JKepesia BOAOMOCTAYaHHS;

. OOTPYHTOBaHO OOHMPATH TEXHOJIOTIIO BOJOOYMIICHHS B 3aJIEKHOCTI Bif
NpPU3HAYEHHSI Ta BUX1JIHOTO CKJIay BOJIY,

. OpIEHTYBATHCS B 3arajibHONPUUHATHX Ta/ab0 CTaHAAPTHUX IMIIX0Aax
MDKHapOJHOTO 1 BITYM3HSIHOTO JOCBiLy B Tajly3i MPOEKTYBaHHS CTaHIIH
BOJIOOYHIIICHHS;

. MIPOBOJIUTH TEXHOJIOTIYHI Ta TiAPaBIiYHI pO3paxXyHKH OYUCHUX CIIOPY;

] 3MIMCHIOBATH PO3PaxyHKH JI03 PEarcHTiB 3a OOpaHOK TEXHOJIOTIE
BOJIOOYHIIICHHS;

. KOMITOHYBaTH OYHCHI CIOPYIHd Ta TPOBOJWTH PEKOHCTPYKINIO IFOUHX
CTaHIif BOMOOYMINEHHS BIAMOBIAHO 1O CyYacHHU TEXHOJOTIH Ta BHMOT
€KOJIOT1YHOT Oe3IeKH;

. po3po0IATH Ta O(GOPMITIOBATH HEOOXIAHY JOKYMEHTALIIO 10 IMPOEKTY
CTaHIIii 110 OYUIICHHIO BOJI BiJl 3a0pyTHEHHSI.

Indopmaniitne
3a0e3meveHHs

Cunabyc, PCO, HaByansHUi MOCIOHUK, TAPYIHUK

®opma npoBeeHHA
3aHATh

Jlexii, mpakTU4HI 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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OcBiTHiii KOMIIOHEHT 11 17151 BUOOPY CTY/IECHTAMHU TPETHOI'0 KYpPCY

Aucuunaisa TexHoJ0ril OYNIIEeHHS BOIH
Pisens BO [lepmmii (0akanaBpChKUN)
Kypc 4
Cemectp 7
Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJIAJaHHS YkpaiHCcbKa
Kadenpa Exkoorii Ta TeXHOOTIT pOCTUHHNX TOJIIMEpiB

Bumoru o Mo4YaTKy
BHBYCHHA

ba3oBi 3HaHHS 3 MareMarukd, (i3uku, Oiojorii, riapoJjorii, (i3MKO-XiMIYHHX
OCHOB TIPOIICCIB OYMIICHHS BOJW, OCHOB TMPOEKTYBaHHS 1 OY/iBHUIITBA,
TEXHOJIOT1M yTHITI3allii Ta peKyTepartii BiIX0IiB.

IIlo Gyne BuBUaTHCS

OCHOBHI TEXHOJOTIi MIATOTOBKM THATHOI BOAM 3 TIIOBEPXHEBUX JDKEPEIL.
BukopuctanHs migzeMHHX JpKepen uis  3a0esnedeHHS NOTpe0d MUTHOrO
Bono3a0e3neueHHs. TpaAuuiiiHi Ta HOBITHI TEXHOJOTI] 3HE3apaKEHHS BOJIH.
TexHosorii peareHTHOrO TOM SKIICHHS BOAW. BHUKOpHCTaHHS 10HOOOMIHHHX Ta
OapoMeMOpaHHMX IPOIIECIB B TEXHOJIOTISAX 3HECOJICHHS Ta JIEeMiHepai3alii BOIH.
TexHonorii, mo mnepeadadaloTh crewiabHy o00poOKy Boau. TexHojorii
3HENIKO/PKEHHS  KOMYHQJILHO-TIOOYTOBUX Ta TMPOMHUCIIOBHX CTIYHHX  BOJI.
Bukopucrtanns OioysoriyHux Ta (PI3MKO-XIMIYHHX METOMIB B TEXHOJIOTISIX
3HEMIKOPKEHHS MPOMHMCIIOBHUX CTIYHHUX BOJI.

Yomy ne nikaBo/Tpeda
BHBYATH

HaBkonumHiii cBiT 3MiHIO€THCS. KiNlbKicTh MIOJEH y BCECBITHROMY MacIITadi
HEBIIMHHO POCTE Ha (OHI CTPIMKOro 3MEHIICHHS MPUPOIHI peCypCiB, HABITh THX,
[0 HEIOJIaBHO BBAXKAJMCS YMOBHO HEBHYEpIIAaHUMH. ToMy BxKe 3apa3 HEOOXiTHI
¢daxiBui, sKi 34aTHI TPOEKTYBaTH 1 BIPOBAKYBaTH B MPOMHCIOBICTH
pecypcoedeKTHBHI  TEXHOJOTIi, SKi € eKOHOMIYHO OOIPpYHTOBaHWUMH Ta
nepen0adaroTh 3aMKHEHI CXEMHU BOJOKOPUCTYBAHHS, TIOBTOPHE BUKOPUCTAHHS Ta
YTHITI3aIli10 BiJTXOJIIB.

Yomy MOKHA . BMIiHHS OIIIHIOBaTH CTaH SKOCTI JDKepesa BOAOMOCTAYaHHS;
HABYMTHCS . BMIiHHS OOHpaTH Ta PEKOHCTPYIOBATH JiI0YY TEXHOJIOT10 BOJOIIIITOTOBKH;
(pe3yabTaTu . BMIHHS OI[IHFOBATH SIKICTh BOJIU IIJ3€MHOIO BOJOIIOCTAYaHHS Ta 00UpaTh
HABYAHHS) CrieIialibHi MeTOAr 0OPOOKH BOJU JIJIsl TUTHOTO BOA03a0C3MICUCHHS;
. BMIHHS OOMpAaTH TEXHOJIOTII0 BOAOOYMINEHHS 3 ypaxyBaHHIM CyYacHHUX
TEHJICHITI Ta HAYKOBUX PO3POOOK B JTaHi# ramysi;
= 3HAHHS OCHOBHUX TEXHOJIOTIYHMX MpPUHOMIB Oprasizauii CTaHLil
OUUIIICHHS MPOMUCIIOBUX Ta KOMYHAJILHO-TTOOYTOBUX CTIYHHUX BOJI.
Sk MoskHA ® OI[IHIOBAaTHM SKICTh BHXIAHOI BOAM MHUTHOTO Ta IIPOMHCIIOBOTO
KOPHUCTYBATHUCS MIpU3HAYEHHS;
HAGYTHMH 3HAHHAMH i "  33CTOCOBYBaTH CYYaCHI MiJXOIU N0 3HE3apaKCHHS BOJU B TEXHOJIOTISNX
yMiHHSIMH BOJIOMIITOTOBKHY;
(KOMIETEeHTHOCTI) " BUKODHCTOBYBATH  TEXHONOTIl 3HE3APAKEHHs BOJAM B  MpONECAX
3HEIIKO/KEHHS CTIYHUX BOJI;
= o0HMpaTH METOJ MOM SKIIIEHHSI, 3HECOJICHHS, IeMIHepaTi3allii BoIu;
=  o0upaTy croCci0 KOHAWIIIIOBAHHS BOIH;
= OOIpyHTOBAaHO OOMpPATH TEXHOJIOTIIO BOJOOYUINEHHS B 3aJICKHOCTI Bij
BUXIJHOTO CKJaxy BOIW 1 OpraHi3amii CHCTEMH BOJOKOPUCTYBaHHS Ha
T ITPHUEMCTRI;
= pO3poOIIATH pecypcoedeKTHBHI TEXHOJIOT1{ TIPOMHUCIIOBOTO
BOJIOKOPHCTYBaHHS.
Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCIOHUK, MiAPYYHHUK
3a0e3nevyeHHs

®dopma npoBeaeHHS
3aHATH

Jlexii, mpakTU4Hi Ta Ta00OpaTOPHI 3AHITTS

CemecTpoBuii
KOHTPOJIb

3amik
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Jducoumiina

BoaonmiAroroBka B NpOMHCJIOBOCTI TA KOMYHAJIbHUX

rocunogapcreax
Pisens BO [lepmmii (0akanaBpChKUN)
Kypc 4
Cemectp 7
Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJIAJaHHS YkpaiHCcbKa
Kadenpa Exkoorii Ta TeXHOOTIT pOCTUHHNX TOJIIMEpiB

Bumoru o Mo4YaTKy
BHBYCHHA

ba3oBi 3HaHHS 3 MareMarukd, (i3uku, Oiojorii, riapoJjorii, (i3MKO-XiMIYHHX
OCHOB TIPOIICCIB OYMIICHHS BOJW, OCHOB TMPOEKTYBaHHS 1 OY/iBHUIITBA,
TEXHOJIOT1M yTHITI3allii Ta peKyTepartii BiIX0IiB.

IIlo Gyne BuBUaTHCS

TeopeTnyHi OCHOBHM TIPOIIECIB OYHUCTKA BOIM BiJ MOMIIIOK 1 3a0pyqHEHB
NPUPOJHOTO Ta aHTPOIIOTEHHOTO MOXOKEHHS MEXaHIYHUMH, (Pi3UKO-XIMIYHUMH,
xXiMiyHEMH Ta OiosiorivHMME MeTofamu. CydacHI TEXHOJIOTIYHI MiJXOAHU [0
MIATOTOBKM BOAM THMTHOIO Ta IPOMHKCIIOBOTO TIPU3HAYEHHS. TeXHOJOTiuHI
MPUHOMH 3AIMCHEHHS Ta oOpraHizamii 0OOpPOTHMX Ta/ab0 3aMKHEHHMX IIMKIIiB
BOJIOKOPHCTYBAHHS B IPOMHCIIOBOCTI.

Yomy ne nikaBo/Tpeda
BHBYATH

Bonni pecypcu € cTpaTeriyHUMU A1 KOKHOT IEPKaBH, OCKIIBKH 3a0€3MEeUyIOTh
yci cdepr KUTTA 1 TOCHOAAPCHKOI MIsITBHOCTI JIOAWMHY, BU3HAYAIOTH PO3BUTOK
MIPOMUCIIOBOCTI Ta CUTLCHKOTO TOCHOIApPCTBA, PO3MIIICHHS HACEICHHUX ITYHKTIB,
oprasizarlii BiIMTOYNHKY Ta 03J0POBJICHHS JI0AcH. ToMy, B yMOBaX 3pOCTal0uOro
nebiluTy BOAW, aKTyaJlbHAM € THMTaHHSA MAMOTOBKK (axiBLiB B Taly3i
ITPOMHUCJIOBOTO Ta KOMYHAJILHOTO BOJOIIOCTAYaHHS.

Yomy MOKHA = BMIHHSI OIIIHIOBATH CTaH SKOCTI JKepena BOJOMOCTauYaHHs;
HABYHTHCS = BMiHH 3iHCHIOBaTH BUOIp JpKepesa BOMOMOCTAYaHHS I KOMYHaJIbHUX
(pegyﬂbTaT“ Ta IPOMHUCIIOBUX HOTpe6;
HABYAHHS) = 3HAHHS CMOCOOIB Ta TEXHOJOTTYHUX MPUHOMIB TMOJIMIIEHHS SIKOCTI BOIU
JUTSL IOTPeO MUTHOTO Ta MMPOMHCIOBOTO KOPUCTYBAaHHS;
. PO3YMIHHS NPUHIIMIIB OpraHizamii 000pOTHHX Ta/a00 3aMKHEHHMX CHCTEM
BOJIOKOPUCTYBaHHSL.
Ax MoxkHA . OLIHIOBATH fKICTb BHUXiTHOI BOAM MUTHOTO Ta IPOMHCIOBOrO
KOPHCTYBaTHCS MpU3HAYCHHS;
HAOYTHMH 3HAHHSAMM i . 3MifiCHIOBaTH BUOIp pKepena I BOMOIOCTAYaHHS I KOMYHATBHHX
YMiHHAMH notpeo; . .
(KOMIETEHTHOCTI) . 30iHCHIOBaTH BUOIp JpKepena Ui BOJOIOCTaYaHHA ISl TPOMHUCIIOBHX
oTpeo;
. 3MIMCHIOBATH BHOIp METO/IB OOPOOKH BOJIU Ta PO3POOJIATH TEXHOJIOTII0
MOJIMIICHHS IKOCTI BOJIH;
. BUKOPUCTOBYBAaTH CY4YacHI METOIM 3HEIIKOJKEHHS CTIYHUX BOJ MJIS
po3poOkn  00OPOTHHX Ta/ab0 3aMKHEHHMX CHCTEM BOJOKOPUCTYBAaHHA B
MPOMHCIIOBOCTI.
Indopmaniiine Cunabyc, PCO, HaByansHuii TOCiIOHUK, MiAPYYHHUK
3a0e3ne4eHHs

®dopma npoBeeHHS
3aHATH

Jlexii, mpakTU4Hi Ta 1a00paTOPHI 3aHIATTS

CemecTpoBuii
KOHTPOJIb

3amik
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Jucnuniina

MexanivHi Ta 0i0JIOTiYHI IpoUecH yTUJII3aLil PiKUX

BiaxoaiB
Pisens BO [lepmmii (0akanaBpChKUN)
Kypc 4
Cemectp 7
Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJIAJaHHS YkpaiHCcbKa
Kadenpa Exkoorii Ta TeXHOOTIT pOCTUHHNX TOJIIMEpiB

Bumoru o Mo4YaTKy
BHBYCHHA

ba3oBi 3HaHHS 3 MareMarukd, (i3uku, Oiojorii, riapoJjorii, (i3MKO-XiMIYHHX
OCHOB TIPOIICCIB OYMIICHHS BOJW, OCHOB TMPOEKTYBaHHS 1 OY/iBHUIITBA,
TEXHOJIOT1M yTHITI3allii Ta peKyTepartii BiIX0IiB.

IIlo Gyne BuBUaTHCS

OcCHOBHI TIpUYMHHA yTBOpPEHHS BimxomiB. OIliHKa HEOE3MEYHOCTI BiAXOMIB.
Bigxomu BUpoOHMIITBA Ta iX YTHIII3AIIS 110 MiANMpUEMCTBax. [lepBuHHA yTHITI3AIlisS
BimxomiB. BropuwHHa yTmmizamis BigxomiB. Meton ApiOHEHHs. YKPYyITHEHHS
pO3MIpiB YacTHHOK. TepMidHi MeToaw TEepepOoOKH 1 3HEMIKOKCHHS BiTXOJIiB.
YcraHoBku i mepepoOku  BiaxoxmiB. Lmsxu yTBOpeHHS PIiAKWAX BITXOIIB.
XapakTepucTHKa METOJIB OYMINCHHS CTIYHMX BOJ 1 0OpoOKM iX ocamdy.
VYrumizamis, 3He3apaKyBaHHS Ta 3HEIIKOMKEHHS OcCaay CTI9YHMX BOJ Ha
CIEIiaIbHUX CIIopyaax 1mo o0pooi ocaay. [IpakTudyHe 3acTOCYBaHHS CHOPY IO
00poOIIi 0cagy CTIYHUX BOJI: CENTHKH, BUpOOHWYI ycTaHOBKH. [loTeHmian Oiomacu
Ta WOr0 BUKOPUCTAHHA [JIsI CTBOPCHHS aJbTCPHATHBHHUX JDKEPEN eHepril.
biokoHBEpCHI KOMIUIEKCH TSI IEPEPOOKH BiIXOIB.

Yomy 1e nikaBo/Tpeda
BUBYATH

OnHOI0 3 TOJOBHUX EKOJIOTIYHUX TMPOOJIEM CHOTOJCHHS € HarpoMaKeHHS
BiJIXO/IB PI3HOTO TOXOJDKEHHS. Po3po0OKa Tak 3BaHUX «YHCTUX TEXHOJIOTii» HE
MOXXJIBa ©O€3 BHUPIMICHHA NHUTaHHS VTHI3aIlii BIAXOIIB, IO YTBOPIOIOTHCS
BHACIIIJIOK TPOXO/HKCHHS THX YH IHIIWX TEXHOJIOTIYHHX TporieciB. KirrouoBum
MUTaHHAM OyAb-KOi TEXHOJOTIl BOJOOYHMINCHHS € YTWi3allil YTBOPIOBaHUX
piakux Binxoai. ToMmy, B peaisix CTpiIMKOTO MOTipIICHHS! €KOJIOTIYHOTO CTaHy B
KpaiHi, aKTyaJbHUM € CTBOPCHHS MAaJIOBIIXOMHUX Ta OE3BIMXOMHUX TEXHOJOTIH 1
0C00JIMBO 3aTpeOYBaHUMH CTAIOTh CHCIIATICTH B TaJTy3l BOJIOOYHIIICHHSI.

Yomy Mo:xkHA

= 3HAHHS 1 PO3YMiHHS HEOOXiTHMX HOPMATHBHO-TEXHIYHUX JOKYMEHTIB

HABYHTHCS OJT0 YTHITI3aIlii Ta 3aX0POHEHHS BiIXOIiB;
(pe3yabTaTu . 3HAHHSI METOIIB Ta 3aC00IB EPEepOOKH PITKUX BiTXOIIB ;
HABYAHHS) ] 3HAHHS OCHOBHUX HANPSMIB pereHepallii BiIXO/IB ;
] 3HaHHS 00JIaIHAHHS JUIsl CTBOPEHHS BiJJHOBHUX JDKEPEI SHEPrii;
. 3HAHHS 3aXO0/IiB MTOI0 OXOPOHH ITOBKUIIA BiJl 3a0pyTHEHHS BiIXOIaMHU.
Sk MoskHA . MPOBOJUTH TPAKTUYHO-BUPOOHWYMI 1 TEXHOJOTIYHMUH KOHTPOIH 3a
KOPHCTYBATHCS CKJIaJIOM BiIXOJiB;
HaﬁyTHMI/I JHAHHAMMU 1 - OIIpanbOBYBATH ITACIIOPTH HA 3aXOPOHCHHA B1AXOMI1B,
YMiHHAMHI . BECTH O0JIIK HAIXOKEHHS BiJIXO/IiB;
(KOMIETEeHTHOCTI) = pO3po0IATH TexXHOJNOrl MmepepoOKH Ta yTWi3amii piIKUX BiIXOAiB 3
METOK  CTBOPEHHA  pecypcoe(EeKTHBHMX  TEXHOJOTIH  MPOMHUCIIOBOTO
BOJIOKOPHCTYBaHHSI.
Indopmaniiine Cuna6yc, PCO, HaBuanpHMiA OCIOHUK, MiPyYHUK
3a0e3nevyeHHs

®opma npoBeeHHA
3aHATH

Jlexuii, mpakTHyHi Ta 1a0OpaTOPHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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OcBiTHii KOMIIOHEHT 12 17151 BUOOPY CTy/IeHTAMHU TPEThOI0 KypCy

Juctunaita IIpo€eKTyBaHHS CHCTEM BOJONOCTAYAHHS
PiBens BO [epumii (OakanaBpChbKuii)
Kypc 4
Cemectp 8
O6csr 4 xpegutu €KTC/ 120 roa. (aya. — 72 roa., CPC — 48 rox.)
Moga BuKJIaTaHHS VYkpaiHcbka
Kadenpa Exomorii Ta TeXHOJIOTi] pOCTMHHUX MOJIIMEPiB

Bumoru 10 nouarky
BHBYEHHS

ba3oBi 3HaHHsS 3 MaTemarukw, (Qi3ukw, 010JIOTii, TiApoJoTii, (Pi3UKO-XiIMITHHX
OCHOB TIPOIIECIB OYMINCHHS BOJHW, OCHOB TIPOEKTYBaHHSA 1 OymiBHHUIITBA,
TEXHOJIOTIH YTHITI3aIlii Ta peKyIepartii BiIX0IiB.

o 0yne BuBUaTHCS

CprKTypI/I CHUCTCM BOAOIIOCTAaYaHHA IMPOMHUCIOBUX HiI[HpI/IeMCTB Ta HACCJICHHA,
MCTOI[iB PO3paxyHKy OCHOBHHUX €JICMEHTIB CUCTEM BOJOIIOCTAaYaHHA.

Yomy 1e nikaBo/Tpeda
BUBYATH

OCKUTBKH 3amacH sSKICHUX BOJ B ITOBEPXHEBHUX Ta MiA3EMHHUX JDKEpesiaX CyTTEBO
3HIKY€ETHCS, IPAKTUYHO BCi BOJM, IO CIIOKHBAIOTHCS JIFOAMHOIO, IMiUIATAIOTH
MONEPEHbOMY OYHIICHHIO Ta MOKpAIIEHHIO. 3a TaKuX YMOB BHBYATH CHCTEMHU
BOJIONIOCTA4YaHHA, iX CTPYKTypy Ta OyZOBY OCHOBHHX €JIEMEHTIB € HE JIHIIe
IiKaBo, a ¥ HeoOXimHO s 3a0e3nedcHHS HACCICHHIO HOPMATbHUX CaHITapHO-
Tiri€HIYHUX ~ YMOB  TPOKMBaHHA.  binmbme  Toro, 3  KOKHHUM — POKOM
BoZ103a0e3MedeHIicTh TepuTopii YKpaiHu 3HIKYETHCS, TOMY BUHHMKA€E Mpodiema i3
HasBHICTIO CaMUX JPKEpel JUIS BOJIONIOCTaYaHHs. | 3HAHHS OCHOB BOJIOTIOCTAYaHHS
MIPOCTO HEOOXiTHE.

Yomy Mo:xkHA

BuBdYeHHS NUCIUIUTIHA JO3BOJSIE CTaTH KBalli(hikoBaHWUM (axiBIeM B Talys3i

HABYNTHCS BOJIOTIOCTAYaHHS HACEJICHHUX ITyHKTIB Ta IPOMHUCIOBUX MianpueMcTB. OTpuMaHHI

(pe3yabTaTu 3HAHHS JIOIOMOXKYTh KBaJli(DIKOBAaHO OI[IHIOBATH HPUIATHICTH IOBEPXHEBUX Ta

HABYAHHS) Mi3eMHUX JDKEepeN s 3a0e3MedYeHHs MOTpeO HaceNeHHs BU3HAYCHOI TEPUTOPIi
YU KOHKPETHOTO MPOMUCIIOBOIO MiANPHEMCTBA B THTHIA YM TEXHIYHIN BOII.
Cnyxadi 3MOXXYTh BH3HA4YaTH HEOOXIMHMN CKJaj oOJamHaHHS Ui peaizamii
CHCTEMH BOJIONIOCTAYaHHA, MiAOMpaTH HOTO 3a XapaKTepHUCTUKAMH, aHaTi3yBaTH
penbed TepUTOpii HAa MOKIMBICTH BJIAIITYBaHHS MEpEXi BOIOMPOBOIIB,
MiI0MpaT HEOOXiMHI TEXHOJOTIi 11 JOBEICHHS SKOCTI BOAHM IO HOPMAaTHBHUX
BUMOT.

Sk MmoxkHa OTpuMaHHi 3HAHHS TIOTIOMOXKYTh TIPH:

KOPUCTYBATHCS ® MPOCKTYBaHHI CHCTEM BOJONOCTAYaHHS IS HACEJICHHMX IIyHKTIB Ta

HAOyTHUMHU 3HAHHAMH i
YMiHHAMH

MPOMUCIIOBUX MiIPUEMCTB;
e BHOOpI NPUPOIHUX JHKEPEN s 3a0e3MMeUeHHS MOTPeOd CIOKUBAYIB,;

(KOMIIETEHTHOCTI) ® po3paxyHKy, migbopi Ta KOMIIOHYBaHHI MAariCTpaJbHUX Ta MEPEKEBUX
BOJIOBO/IIB;
® po3paxyHKy, migbopi Ta KOMIIOHYBaHHI apMaTypH Ta 3amoO0i’KHOTO
00aIHaHHA;
® MPOCKTYBaHHI Ta BIAIITyBaHHI BOAOHAMIPHHUX OalleH, 3amacHUX Ta
AKyMYJTIOIOYH €EMKOCTEIH;
e migbopi Ta KOMILIEKTYBaHHI HACOCIB Ta HACOCHUX CTAaHIIIH;
® V3rO/DKCHHI €JIEMEHTIB CHCTEMH BOJIOTIOCTAYaHHS Yy BiJIHOIIEHHI HAIOpIiB,
BHTpAT Ta peiabe]y MiCIIEBOCTI;
e BJAINTYBaHHI OOOPOTHMX Ta 3aMKHYTHX CHCTEM  BOJIOTIOCTaYaHHS
MPOMHCIIOBUX MiITPUEMCTB.
Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCIOHUK, MiAPYYHHK
3a0e3nevyeHHs

®opma npoBeIeHHA
3aHATh

Jlexii, mpakTU4HI 3aHATTS

CemecTpoBuii
KOHTPOJIb

3aimik
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Jucnuniina

OO00opoTHI Ta 3aMKHYTi CHCTEMH BOAOCIIOKUBAHHS

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 4

Cemectp 8

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUK/JIaJaHHA VYxpainceka

Kadenpa Exonorii Ta TeXHOJIOTi1 pOCITMHHUX MOJIIMEPiB

Bumoru 1o Mo4YaTKy
BHUBYCHHHA

ba3oBi 3HaHHA 3 MaTeMaTukd, (I3MKH, TiAPOJIOTIi, (I3MKO-XIMIYHHX OCHOB
MPOILICCIB OYHINEHHS BOJH, OCHOB IPOEKTYBaHHS 1 OyIIBHHIITBA, TEXHOJOTIH
yTUIi3amii Ta peKynepanii BiIXo/iB.

o 0yne BuBUaTHCS

OCHOBHI aCIIeKTH 3a0e3MeUYeHHS BOJOIO Hi,Z[HpI/IGMCTB, CTBOPCHHHA 060pOTHI/IX Ta
3aMKHYTUX CUCTEM BOJOCIIOKMBAaHHA, OCHOBHI KOMIIOHCHTH CUCTEM
BOJOIIOCTAYaHHA, OLIiHKa CTaHy BOAHUX 00 €KTIB SK JOKCPEIT BOAOIOCTAaYaHHHA,
BHU3HAYCHHI 30H CaHiTapHOI OXOpOHHU €JICMEHTIB O60pOTHI/IX Ta 3aMKHYTUX CUCTCM
BOIOIIOCTaAYaHHSI.

Yomy 1e nikaBo/Tpeda
BUBYATH

AHTpOTIOTEHHE 1 TEXHOTCHHE HAaBaHTAKEHHS Ha Tiapocdepy B YKpaiHi y KijgbKa
pas3iB TepeBUINye BIAMOBIAHI MOKAa3HWKW Yy PO3BHHYTHX KpaiHax cBity. s
MOKpAILlEHHS CTaHy BOAHUX OO’€KTiB 1 BHpIIICHHS MUTaHHS JeiouTy BOAU
JIOLIJIBHO IIEPEBOAUTH IMIJNPUEMCTBA Ha OOOPOTHI Ta 3aMKHYTI CHCTEMH
BomocnokuBaHHA.  Jucuuruiina — «OO0OpoTHI  Ta  3aMKHYTI  CHCTEMH
BOJIOCIIOKMBAHHS» MPOIMOHYE MLUIAXH KOMIUIEKCHOTO MiAXOLy, MOYHMHAIOUH 3
pPO3pPOOKHM TEXHOJIOTiH OYHINCHHS TPUPOJHMX Ta CTIYHUX BOJ, CTBOPCHHS
000pPOTHHUX Ta 3aMKHYTHX CHCTEM BOJOCIOKHBAaHHS 1 3aKIHUYIOUH PO3POOKOIO
ONTUMAJILHUX CUCTEM BOJONOCTaYaHHS.

Yomy MOKHA . 3HaHHS OCHOBHHX NPHHIIUIIB CTBOPCHHS OOOPOTHHX Ta 3aMKHYTHX
HABYHTHCH CHUCTEM BOJOIOCTAYaHHS, 1X CKIIAJly Ta CTPYKTYPH;
(pe3yabTaTn ] 3HAaHHS BHMOT JIO SIKOCTi BOJAHM, IO TOJAETHCS HA TMOTPEOM Ta JpKEpel
HABYAHHS) BOJIONIOCTAYaHHS;
. 3HAHHS 3aKOHIB PyXY BOJH y BOJIOTIPOBITHUX MEPEXKax;
. 3HaHHS TPO iCHyrouYe oONajgHaHHS st OOpOOKH Ta TPaHCIOPTYBaHHS
BOJI;
. 3HaHHSA CIOCOOIB  BIIAIITYBAaHHS  PO3TalyXCHHX Ta  3aMKHYTHX
BOJIOTIPOBITHUX MEPEK.
Sk MoskHA . po3poOyiATH  00OpOTHI Ta 3aMKHYTI CHCTEMH BOJ03a0€3IeUYCHHS
KOPHCTYBATHCS i IIPUEMCTB, 3a0€3MEUYI0UH PalliOHATbEHE BUKOPUCTAHHS BOJIH;
HA0yTHMHM 3HAHHAMH i | * (hopMyBaTH CUCTEMY BOJ03a0€3MECUYCHHS MIANMPUEMCTB IIPOMHUCIOBOCTI Ta
yMiHHSMH CLIIBCHKOTO TOCTIOIaPCTBA HA OCHOBI YHHHUX HOPMATHBHUX JOKYMEHTIB;
(KOMIETEeHTHOCTI) = MPOBOJUTH MiA0Ip HKepes BOAOIOCTaYaHHS;
. pO3poOOJATH  Ta  BUKOPUCTOBYBATH, MPOEKTHO-KOHCTPYKTOPCHKY
JIOKYMEHTAITIIO;
] OpraHi30BYBaTH Ta 3iHCHIOBATH MMPOEKTHO-KOHCTPYKTOPCHKY JiSUTbHICTS;
= pO3paxoByBaTH, MiAOMPAaTH Ta KOMIIOHYBAaTH MaricTpalibHi Ta MEpeKeBi
BOJIOBOJM Ta HEOOX1IHE JUIS 1Or0 00Ia HAHHS;
. pO3pOOJIATH Ta BIPOBA/PKYBATH TEXHOJOTil OYHIICHHS BOJAW Ta
BOJIOIIIITOTOBKH,
. eKCIUTyaTyBaTH 0OOPOTHI Ta 3aMKHYTiI CHCTEMH BOJOIIOCTAYAHHS.
Indopmaniiine Cunabyc, PCO, HaBuansHuiA TOCIOHUK, MiPyYHUK
3a0e3nevyeHHs

®opma npoBeIeHHA
3aHATH

Jlexii, mpakTU4HI 3aHATTS

CemecTpoBuii
KOHTPO.Ib

3amik
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Jducoumiina

IlenTpaJsizoBaHi cMcTeMH BOJAONOCTAYAHHSA

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 4

Cemectp 8

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUK/JIaJaHHA VYxpainceka

Kadenpa Exonorii Ta TeXHOJIOTi1 pOCITMHHUX MOJIIMEPiB

Bumoru 1o Mo4YaTKy
BHUBYCHHHA

ba3oBi 3HaHHA 3 MaTeMaTukd, (I3MKH, TiAPOJIOTIi, (I3MKO-XIMIYHHX OCHOB
MPOILICCIB OYHINEHHS BOJH, OCHOB IPOEKTYBaHHS 1 OyIIBHHIITBA, TEXHOJOTIH
yTUIi3amii Ta peKynepanii BiIXo/iB.

o 0yne BuBUaTHCS

OCHOBHI acrnekTu 3a0e3NeueHHs BOJOK IMIINPUEMCTB Ta HACEICHHs, OYJIOBH
OCHOBHHX KOMITOHEHTIB CHCTEM BOJOIIOCTaYaHHs, OCOOJIMBOCTEH MPOEKTYBAHHS
BOJIONPOBIJTHMX CUCTEM, OI[iHKA CTaHy BOJHUX OO0 €KTiB 3 TOYKH 30pY
BUKOPHCTaHHS iX B MpOIECax BOJONOCTaYaHHS, BU3HAYCHHS 30H CaHITapHOL
OXOPOHH €JICMEHTIB CUCTEM IICHTPATi30BAHOTO BOAOITOCTAYAHHS.

Yomy 1e nikaBo/Tpeda
BUBYATH

3a0e3neyeHHsT BOJOI0 B YMOBaxX CY4acHOro Ae(ilMTy BOIU CKJaJa€ TOCTpy Ta
HAJ3BUYAWHO aKTyalbHy mpoOiemMy. Tomy BOJIOMIHHA 3HAaHHAMH B Taly3i
3a0€3MeUYCHHST BOJIOI0 MICT Ta CiT1 € JIOCHTh MEPCIEKTUBHUM 3 TOYKH 30Dy
MaiOyTHBOTO (axiBIlsd B ramysi exosorii. JledhiuuT Bogu B cCydacHOMY CBITI Oye
3poCTaTd i Aajli, TOMy IMEPCIeKTHBHICTh TaKMX 3HAHb JOCUTH BHCOKA. Bemmke
3HAYEHHS Ma€ 1 MPAKTUYHUHN OiK NisTILHOCTI B I rairy3i.

Yomy MoKkHA . 3HaHHS CKJIay Ta CTPYKTYPH LIEHTPaJi30BaHUX CHCTEM BOJIOTIOCTAYaHHS;
HABYHTHCH . 3HAHHS BUMOT JIO SIKOCTI BOJM, IO TIOJA€ThCS HA TOCHOAAPCHKO-TUTHI
(pe3yabTaTn noTpedu, Ta IKeper BOIOMOCTauaHHs;
HABYAHHS) . 3HaHHs 3aKOHIB PyXY BOJH y BOJONPOBITHUX MEpEXkKax;
. YSBJICHHS TIPO CTPYKTYPHI OCOOMBOCTI CHCTEM BOAOIIOCTAYaHHS,
= 3HaHHS TPO icHyroue oOnagHaHHS A7 OOpOOKM Ta TPaHCIOPTYBaHHS
BOIIY;
. 3HAHHS  CIOCOOIB  BJANITYBaHHS  PO3Taly)KCHUX T4  3aMKHYTHX
BOJIOTIPOBITHUX MEPEK, OCOOTMBOCTI X PO3PaxyHKY;
= 3HAHHS MPO ICHYIOYWI THIM BOJOMPOBIAHMX TpyO Ta 0coOIMBOCTI iX
BUKOPHCTaHHS.
Sk MoskHA . (¢opMyBaTH LEHTpaTi30BaHy CHCTEMYy BOJ03a0e3MMeUeHHs] MiChbKHX Ta
KOPHUCTYBATHUCS CLTbCHKUX HACENICHHUX ITYHKTIB;
HA0yTHMH 3HAHHAMH i | " MPOBOJMUTH MiNOIp JKEped BOJOMOCTAYaHHS Jiisi 3a0e3redyeHHs moTped
yMiHHSIMH HACEeJICHHS;
(KOMIETEeHTHOCTI) . p03pf)6n;1TH Ta BHKOPHCTOBYBATH MPOEKTHO-KOHCTPYKTOPCHKY
JOKYMCHTAIII0, OpTraHi30ByBaTH Ta 3AIHCHIOBATH NPOEKTHO-KOHCTPYKTOPCBHKY
JSUTBHICTD,
. pO3paxoByBaTH, MIOUpaTH Ta KOMIIOHYBATH MAariCTpalibHI Ta MEpPEXeBi
BOJIOBOJIA Ta HEOOXiTHE IS IIbOT'O 008 THAHHS;
= pY HEOOXiAHOCTI PO3pOOIATH Ta BIPOBAAKYBATH TEXHOJIOTII OYHMILIEHHS
BOJIU T2 BOJIOIIATOTOBKH;
. 3a0e3mevyBaTy 3aX0/IH 3 paIliOHATHPHOTO BUKOPHUCTAHHS BOJIH;
. migOupaT: Ta PO3PaxoBYBAaTH 3allOPHO-PETYJIOIOYY apMaTypy Ta
aBapiHO-3aXKCHI MPUCTPOT;
. eKCIUTyaTyBaTH ICHTPaTi30BaHI CHCTEMH BOJOIIOCTAYaHHS SIK B IIJIOMY,
Tak i okpeMi il MacITabHi eIeMEHTH.
Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCiIOHUK, MiAPYYHHK
3a0e3nevyeHHs

®dopma npoBeaeHHS
3aHATH

Jlexii, mpakTUYHI 3aHATTS

CemecTpoBuii
KOHTPOJIb

3amik
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OcBiTHiii KOMIIOHEHT 13 17151 BUOOPY CTY/ICHTAMHU TPETHOI0 KYpPCY

i n— PecypcoedexkTuBHI BOZOUMUPKYJISANiAHI CHCTEMU
Pisens BO [lepmmii (0akanaBpChKUN)
Kypc 4
Cemectp 8
Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJIAJaHHS YkpaiHCcbKa
Kadenpa Exkoorii Ta TeXHOOTIT pOCTUHHNX TOJIIMEpiB

Bumoru o Mo4YaTKy
BHBYCHHA

ba3oBi 3HaHHA 3 MaTeMaTukd, (I3MKH, TiAPOJIOTIi, (I3MKO-XIMIYHHX OCHOB
NpOLIECIB OYMILICHHS BOJHM, OCHOB MPOEKTYBaHHS 1 OYyIiBHHIITBA, TEXHOJOTiH
YTHIITI3AIlT Ta peKyIepartii BiIX0iB.

IIlo Gyne BuBUaTHCS

VYkpaina 3 1i HE3HAYHHMH 3arlacaMd BOAM SK HIXTO TMOTpeOye parlioHAIBHOTO
BUKOPUCTaHHS BOAHUX pecypciB. [lpn mpomy A MPOMHCIOBUX MiANPHEMCTB
HaOIBII MIPUHHATHUM € peati3alis BapiaHTy BOAOLHMPKYJSIIMHOI cCUCTEMH, AKa
J03BOJIsIE  ©6araTopa3oBO  BHKOPHUCTOBYBaTH OOMeXeHWH 00°eéM Boad B
TEXHOJIOTIYHOMY Tporieci. [IpoTe B MPOMHCIOBOCTI JOCHTh Majl0 TEXHOJIOT1YHHX
NpoILIeCiB, AKI He TOB’s13aHi i3 3a0pyAHEHHSIM BOJH, 1[0 BUKOPHCTOBYETHCS. Tomy
B 00’eMi JaHOi MUCIHIUIIHU MPOMOHYETHCS] BUBUCHHS TEXHOJIOTIYHHUX 3aXOJIB Ta
MIPUHOMIB, IO JO3BOJISIOTH MOKPAITUTH SKICTh BUKOPUCTAHOI BOIH JO PIBHS, IIIO
J103BOJISI€ 11 IOBTOPHE BUKOPUCTAHHS.

Yomy ne nikaBo/Tpeda
BHBYATH

Taki 3HaHHS Ta yMiHHS HE JIMILE IiKaBi, a i BKpail HeoOxinHi. B mepion 3HauHOTO
BOJHOTO Je(ilUTy BUKOPHCTAHHS BOJIU TMPOMHUCIOBUMU IiJIPUEMCTBAMH IO
MPSAMOTOYHIH cxemi (3a0ip 3 [Kepesia — BUKOPUCTAHHS B TEXHOJIOTTIHOMY TIPOIIECi
— OYMIICHHS — CKHJ Y JKEpelo) € MpocTo HempumyctumuM. st peamizarmii
pecypcoeeKTHBHUX BOIOMMPKYIAIINHAX CHCTEM HeoOXimHi (axiBimi, 3maTHI
BUKOHYBATH BCi TmepejdavyeHi HOPMATUBHUMHU JIOKYMCHTaMH MPOIEIYypH 3
PO3pOOKHM Ta BIPOBAHKEHHS TAKUX CHCTEM. TOMY BUBUCHHS Li€i TUCUUIUIIHU AJISI
CYYacHOTO €KOJIOTa € MPOCTO HEOOXiTHHUM.

Yomy MoxkHa

® IPOBOJWTH ayAUT CUCTEMH BUKOPUCTAHHS BOAM HA ITiIPHEMCTBI;

HABYNTHCH ® OIIIHIOBATH CHCTEMH BOJIOTIOCTAYaHHS IPOMHUCIIOBHUX MIAMPUEMCTB 3 TOUKU 30pYy
(pe3sy1bTaTi e(heKTUBHOCTI BUKOPUCTAaHHS BOJHUX PECypCiB;
HABYAHHS) ® BH3HAYaTH MOXJIMBICTh Ta JIOLIIBHICTD BIPOBAKEHHA pecypcoedeKTHBHOT
BOJIONIMPKYJISALIHHOT CHCTEMU;
= aHaNi3yBaTH CKIaj 3a0pyMHEHb, IO NOTPAIUISIOTH y BOAY B PE3yNbTaTi
BUKOPHUCTaHHS B TEXHOJOTIYHOMY TIPOIIECi;
® BH3HAYATH MOXIIUBICTb JICHIEBOTO Ta €()EKTUBHOTO IMOKPAIICHHS BOJU 3 METOIO
il MOBTOPHOTO BUKOPUCTAHHS B TEXHOJIOTIYHOMY IIPOLIECI;
* migOupan TEXHONOTiYHI MpomecH [uisi peaiizamii  pecypcoedeKTUBHOT
BOJIOIIMPKYIISAIIIHHOT CHCTEMH.
Sk MoxkHA = ¢opmyBaTH pecypcoeeKTHBHY BOJIOTIMPKYJISALIHHY cucTeMy
KOPUCTYBATHCS BOZ103a0e3MeueHHsI MPOMHCIOBHUX i AMTPUEMCTB;
HAOYTHMH 3HAHHAMH i | ® T[POBOIHUTH migdip JoKepen BOAOIMOCTAYaHHS i 3a0e3nedeHHs ToTped
yMiHHSIMH M IPUEMCTBA Ta BU3HAYATH MOXIIMBICTh BiIOOPY HEOOX1AHOT KiJIbKOCTI BOJM;
(KOMIIETeHTHOCTI) ] po;po6nsmz1 Ta BUKOPHCTOBYBATH NPOEKTHO-KOHCTPYKTOPChKY anyMeHTauiIo,
OpraHi30BYBaTH Ta 3/[iHCHIOBATH MPOEKTHO-KOHCTPYKTOPCHKY isIbHICT;
" pO3pOoONATH Ta  BOPOBA/DKYBATH TEXHOJIOTiI  OYMIIEHHS BOIU Ta
BOJIOIT ITOTOBKH; 3a0€3MeUyBaTH 3aX0H 3 PaIliOHAILHOTO BUKOPHUCTAHHS BOJIH;
"  eKCIUTyaTyBaTH LIEHTPATi30BaHI CHCTEMHU BOJOMOCTAYaHHS SIK B IIOMY, TaK i
OKpeMi ii MacIITaOHi eJIeMEHTH.
Indopmaniiine Cunabyc, PCO, HaBuanpHuiA OCIOHUK, MiPyYHUK
3a0e3nevyeHHs

®opma npoBeIeHHA
3aHATH

Jlexuii, mpakTuyHi Ta 1a0OpaTOPHi 3aHATTS

CemecTpoBuii
KOHTPO.Ib

3amik
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Jducoumiina

BoaomocrauanHd Ta BOJAOBiABeACHHA HANOLIBII
BOJOEMKHUX MiANPUEMCTB

Pisens BO [lepmmii (0akanaBpChKUN)

Kypc 4

Cemectp 8

Ob6car 4 xpeautu €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJIAJaHHS YkpaiHCcbKa

Kadenpa Exkoorii Ta TeXHOOTIT pOCTUHHNX TOJIIMEpiB

Bumoru o Mo4YaTKy
BHBYCHHA

ba3oBi 3HaHHA 3 MaTeMaTukd, (I3MKH, TiAPOJIOTIi, (I3MKO-XIMIYHHX OCHOB
NpOLIECIB OYMILICHHS BOJHM, OCHOB MPOEKTYBaHHS 1 OYyIiBHHIITBA, TEXHOJOTiH
YTHIITI3AIlT Ta peKyIepartii BiIX0iB.

IIlo Gyne BuBUaTHCS

OcCHOBHI acIteKTH 3a0€3MeYeHHs BOIOIO MIIIIPHEMCTB, KOTPi CIIO’KMBAIOTh 3HAYHI
00’eMH BOJH, CTBOPEHHS OOOpPOTHHX Ta 3aMKHYTHUX CHUCTEM BOJOCIOXXHUBAHHS,
OCHOBHI KOMITOHCHTH CUCTEM BOJIOIIOCTAYaHHS, OI[iHKA CTaHY BOJAHUX 00 €KTIB 5K
JUKepenl  BOJIONIOCTauYaHHS  Ta  BOJOBIJBEJCHHS,  MPOTPECHBHI  CXEMH
BOJIOTIOCTAYAHHS Ta BOJOBIIBEICHHS.

Yomy ne nikaBo/Tpeda
BHUBYATH

CroronHi B yMoBax AeinuTy BOIHUX PECypCiB paliOHaIbHE BUKOPHCTAHHS BOAN
€ OIHI€I0 3 HANHEOOXiTHIIMX YMOB TOCHOAApCHKOI HistbHOCTI. [lpu 1BOMY
HAJ3BUYAWHO BAXUIMBE 3HAYCHHS I CTaHy rimpocepn Mae He auime 00’ eM
3a0paHuX 13 JOBKUUIA BOA, a il 00’€M CKMHYTMX B JOBKULIA 3a0pYIHEHUX CTOKIB.
ToMy cBoedacHa OLIHKa CTaHy CHCTEM BOJOMOCTA4YaHHS Ta BIPOBAIKCHHS
Oe3leyHnX, CYYacHHX CHCTEM BOJIOBIIBEIEHHS TapaHTyE YMOBH CTIHKOTO
PO3BUTKY JIIOJCTBA, & BUBUYCHHS BIIMOBITHUX TUCIUILTIH B I Tamy3i € HaBITh
HeoOximHuM. CydacHi BOJOEMKI MiJIPUEMCTBA CIOKHBAIOTh BEIHYE3HI 00’ €MH
Boxu. Hanpukmaz, TEC moryxuictio | MBT cniokuBae mocexysnun 130 m° Bon.
ToMy paltioHaJbHE BUKOPHUCTAHHS IIUX PECYPCIB € HAJIBAKIIMBHM 3aBJIaHHSIM.

Yomy Mo:xHA

" [IPOBOAUTH AYAUT CHCTEMH BHKOPHUCTAaHHA Ta Bi,I[B CICHHA BOJHM Ha

HABYHTHUCS T TIPUEMCTBI;
(pe3ysIbTaTH ® OIIIHIOBATH CHCTEMH BOJIOTIOCTAYaHHS IIPOMHUCIIOBHUX MIAMPUEMCTB 3 TOUKU 30pYy
HABYAHHS) e(heKTUBHOCTI BUKOPHUCTAHHS BOJHHUX PECYPCiB;
® OI[IHIOBATH CHUCTEMY BOJIOBiJIBEJICHHS Ta i BIUIMB Ha CTYIiHb 3a0pyJAHCHHS
rigpochepu;
" aHami3yBaTH CKJIaj 3a0pyIqHEHb, IO TOTPAIUIIOTE Yy BOAY B pPE3yJIbTaTi
BUKOPHUCTaHHS B TEXHOJOTIYHOMY TIPOIIECi;
® BH3HAYATH MOXJIUBICTH JCIIEBOTO Ta ¢(DEKTHBHOTO MOKPAIICHHS BOJH 3 METOIO
il TOBTOPHOrO BUKOPHCTAHHS B TEXHOJOTIYHOMY IIpolieci abo 3abe3reueHHs
MOJKJIMBOCTI CKUAY B JIOBKLJUISL.
Sk MoskHa = popmyBaTH cucTeMy BOJ03a0€3MCUCHHS Ta BOJAOBIIBEACHHS HAWOLIBII
KOPHCTYBATHCS BOJIOEMKHX ITIIPHUEMCTB Ha OCHOBI YMHHMX HOPMATHBHHUX JOKYMECHTIB;
Ha0yTUMM 3HAHHAMH i | " PO3pOOJIATH O0OPOTHI Ta 3aMKHYTI CHCTEMH BOI03a0€3MEUEHHS IiANPHEMCTB,
YMiHHSIMH 3a0e3Meuyoun parioHaaIbHe BUKOPUCTAHHS BOJIH;
(KOMIETEHTHOCTI) = pO3pOOISATH Ta BIIPOBAIKYBATH TEXHOJIOT1 OUUIIICHHS BOJIU Ta BOJIOMI T OTOBKH;
® IPOBOJMTH IIA0IP JHKEPEI BOIOMOCTAYAHHS;
= PO3pOOISATH Ta BUKOPUCTOBYBATH, TPOEKTHO-KOHCTPYKTOPCHKY JOKYMEHTAIIIIO;
= OpraHi30BYBaTH Ta 3[[IHCHIOBATH MPOEKTHO-KOHCTPYKTOPCHKY MisITbHICTD;
= pO3paxoByBaTH, MAOUPATH Ta KOMIIOHYBATH OOJIAqHAHHS IJIsS BIIPOBAIKEHHS
NPOTPECUBHUX CHCTEM BOJIO 3a0€3TIEUCHHS Ta BOJIOBIIBEICHHSI;
= eKCIUTyaTyBaTH OOOPOTHI Ta 3aMKHYTI CHCTEMH BOJOIOCTAYaHHSI.
Indopmaniiine Cunabyc, PCO, HaByanbHuii TOCIOHUK, MiAPYYHHUK
3a0e3nevyeHHs

®dopma npoBeaeHHS
3aHATH

Jlexii, mpakTU4Hi Ta Ta00OpaTOPHI 3AHITTS

CemecTpoBuii
KOHTPOJIb

3amik

40
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Jducoumiina

CuctemMu NPOMHCJIOBOr0 BOAONOCTAYAHHSA 0€3 CKUY
CTIYHUX BOJ

PiBens BO [epurmii (bakaxaBpChKHil)

Kypc 4

CemMmectp 8

O0car 4 xpenuru €KTC/ 120 ron. (ayn. — 72 ron., CPC — 48 rox.)
MoBa BHKJIaIaHHSA VYkpaiHcbka

Kadenpa Exourorii Ta TeXHOJOT1] pOCIMHHUX TOTIMEpiB

Bumoru 1o MmoYaTKy
BHBYCHHSA

bazoBi 3HaHHA 3 MaTemMaTWKH, (i3ukd, Timposorii, (Gi3WKo-XiMiYHUX OCHOB TMPOIIECIB
OYHMIIICHHSI BOJW, OCHOB TPOEKTYBaHHA 1 OYIiBHMIITBA, TEXHOJOTIH yTWIi3amii Ta
pekymnepaiii BiIX0iB.

IIlo Oyne BUBUaTHUCS

Be3ctiuHi cucTeMH MPOMUCIOBOTO BOJOIIOCTAYAHHS € CHOTOJHI HAMOUIBII TPUHHATHUMEI
JUIL peanizanii B ymMOBaX BOIHOrO nedinury. Jlns BOpOBa/pKCHHS TaKHMX CHCTEM Ha
MPOMUCIOBUX MIANPUEMCTBAX PO3POOJICHO TMEPENiK MNPUHIHUIIB, KOTPUM I[OBUHHA
BIJITIOBIZIATH CHUCTEMa BOJ03a0e3lCUCHHS. 3HAHHS [MX NPUHIHUIIB JO3BOJSE BH3HAYATH
MOJKJIMBICTh CTBOPEHHS 0E3CTIYHOI CUCTeMHU ab0 MPOBEICHHS HEOOXIMHUX 3aXOMiB IS
CTBOPCHHS YMOB IS TAKOT MOKJIMBOCTI.

Yomy ne nikapo/Tpeda
BHBYATH

VYkpaina BiTHOCUTBCS 10 KpaiH 3 HU3bKHM BOJI03a0€3MCUYCHHSAM TOMY SIK HIXTO MOTpeOye
paIlioHaTbHOTO BUKOPHCTAHHS BOJXHUX pecypciB. Sk cBig4ath (¢yHIaMEHTaIbHI
€KOJIOTIYHI AOCHTIKEHHS, 1 ,ZIM3 CTIYHUX BOJ 3a0pyaHIOE 7 z[M3 YUCTHX MPHUPOIHUX BOJI.
Tomy cTBOpeHHs 0€3CTIYHHX CHCTEM 3 TIOBTOPHUM BUKOPHCTAHHSIM BOJH IICJIS OUHUILICHHS
JI03BOJISIE HA JIMIIE EKOHOMUTH BOAY, a i monepeanTy 3a0pyIHeHHs IpUpoaHuX BoA. [Ipu
IbOMY IS TIPOMHUCIIOBUX MiANPUEMCTB HAWOLIBII NMPUHHATHAM € peallizaiis BapiaHTy
BOAOIUPKYJISALIHHOT CHCTEMH, SKa TO3BOJIIE 0AaraTopa3oBO BUKOPHCTOBYBATH OOMEKESHUI
00’eM BOOU B TEXHOJOTrIYHOMY mporeci. I[IpoTe B OPOMHCIOBOCTI JOCHTH Malio
TEXHOJIOTIYHUX MPOIIECIB, SKi HE IMOB’A3aHi i3 3a0pyIHCHHSIM BOJIH, [0 BUKOPUCTOBYETHCS.
Tomy B 00’eMi #aHOI JAMCUMIUIIHK NPONOHYEThCS BUBUCHHS TEXHOJIOTIYHHMX 3aXOMIB Ta
MNPUHAOMIB, IO JO3BOJSIOTH OYHUCTUTH CTIYHI BOJU JO PIiBHS, IO JO3BOJISE Ii MOBTOPHE
BUKOPHUCTAHHSI.

Yomy MOKHA HABYHTHCS
(pe3ysIbTaTH HABYAHHS)

B nepionm 3HauHOro BOAHOTO JAC(INMUTY BHUKOPHCTAHHS BOJU  IPOMHUCIOBUMHU
MiANPUEMCTBAMHU 110 TNPSAMOTOYHIN cxemi (3abip 3 pkepena — BHUKOPHCTAHHS B
TEXHOJIOTIYHOMY MPOILIEC] — OUHUILEHHS — CKHU]I Y JKEPEJIo) € IPOCTO HenpuiycTumuM. s
peamizarii pecypcoeeKTUBHUX BOJOIMUPKYJAIIHHUX CHCTEM HEOOXimHi (axiBIli, 37aTHI
BUKOHYBAaTH BCi TependadyeHi HOPMATUBHUMH JTIOKYMEHTAMH TIPOIEIypH 3 PO3pOOKH Ta
BIIPOBADKEHHS TAaKMX CHCTEM. Taki 3HaHHA Ta yMIiHHS He JIMIIE IiKaBi, a ¥ BKpai
HeoOximHi. ToMy BHWBUCHHS IIi€i IUCIUIUIIHA JUIs CY4acHOTO €KoJjora € TIPOCTO
HEOOXITHHM.

Sk Mo:kHA "  [POBOAMTH ayAHUT CHCTEMH BO/03a0€3MEeUYEeHHs IPOMHUCIOBUX MIAIPUEMCTB 3 METOIO
KOPHUCTYBaTHCS nepeBeieHHs i1 He Oe3CTIUHY CXeMy;
HAGYTHMH 3HAHHSAMM i ®  TIPOBOJMTH aHAJI3 HEFATUBHOTO BIUIMBY IiJIPUEMCTBA HA MIPHUPOIHI BOJIHI JUKEpPEa;
YMIiHHAMH "  pPO3pOOIATH NPONO3MLII IIOJO 3MIH TEXHOJOTIYHUX MPOLECIB MiANPHEMCTBA s
(KOMITETEeHTHOCTi) nepexozy Ha 0e3CTiYHy CHCTEMY BOAOIOCTaYaHHs;
"  pO3pOONATH Ta BUKOPHCTOBYBAaTH IIPOEKTHO-KOHCTPYKTOPCBKY —JIOKYMEHTAIiIO,
OpraHi30BYBaTH Ta 3iHCHIOBATH MPOEKTHO-KOHCTPYKTOPCHKY TisUTHHICTD;
"  pO3poOJATH Ta BOPOBAIKYBaTH HOBITHI TEXHOJIOTii OYHWIICHHS BOOU Ta
BOJIOITIATOTOBKH, IO MEepea0avdaroTh YTHITI3AIlI0 BiTXOIiB;
" pO3pOOJIATH MPOIMO3UINT MOAO0 YTHII3aIMii Ta MOBTOPHOT'O BHUKOPHUCTAaHHS BiIXOJIB
TEXHOJIOTIYHHUX TPOIIECIB MiAMPUEMCTBA;
= 3a0e3medyBaTH 3aX0H 3 PalliOHAIFHOTO BUKOPUCTAHHS BOIM.
Indopmaniiine Cunabyc, PCO, HaB4anpHUN TOCIOHUK, TIIPYIHAK
3a0e3ne4eHHs

®opMa NpoBeAeHHS
3aHATh

Jlekuii, mpakTHYHI Ta Ja00PaTOPHI 3aHATTS

CeMecTpoBHii KOHTPOJIb

3amik

42




OcBiTHili koMmnoHeHT 14 @-KaTaJjior 1ist BHOOPY CTVAEHTAMH TPEThOT'0

KYPCY

A I dizuKo-XiMiuHi MeTOIH aHATI3y HABKOJMIIHbOTIO
cepeaoBuia
Pisens BO nepiuuii (bakanaBpCbKHiA)
Kypc 4
Cemectp 7
O6csr 4 xpequtu €KTC/ 120 rox. (ayx. — 72 roa., CPC — 48 rox.)
MoBa BUKJIaJaHHS Ykpaincbka
Kadenpa Exourorii Ta TeXHOJIOT1] pOCIMHHUX TOJTIMEpiB

Bumoru no nouarky
BHBYEHHSA

Basosi 3HaHHs 3 aHaITUYHOT XiMil.

IIlo Oyne BUBUaTHUCS

Opranizauis XiMIYHUX CIIOCTEPEXEHb i KOHTPOJIO 32 CTAaHOM 00 €KTIB HAaBKOJIMIIHBOTO
CepeloBUINa; Kiacudikaisi MPUPOIHUX BOJ 3a XIMIYHUM CKJIAJIOM PO3YMHEHUX PEUYOBHH;
BHIY MMPOO Ta criocoOm iX BiOMpaHHs, KOHCEPBYBaHH, TPAHCIIOPTYBAaHHS Ta 30epiraHHs;
BUJy4eHHS 3a0pynHEHb 3 MaTpwii (TOBITps, BONa, IPYHT); crocobu imeHTHdikarii
iJThOBHX KOMIIOHEHTIB B CKJIAIHUX CyMilIax 3a0pyaHeHb Pi3HOI IPUPOIHU 32 TOTIOMOTOIO
TpaauuinHux 1 Tiopuaaux MetoniB aHamzy (I'X/MC, I'X/TU-®ypre, BEPX/MC Ta iH.);
ONTUMAJIbHI BapiaHTH BUKOPUCTAHHS AHANITUYHUX MCETOJWK TMPU BU3HAYCHHI BaKKUX
MEeTaJliB, HEOPraHiYHUX COJIeH 1 HOHIB, HEOPTaHIYHMX ra3iB, OPraHIYHUX PEYOBUH PI3HUX
KJIaciB 1 CYNEPTOKCHKAHTIB; TECT-METOAM JUIsi BHM3HAUEHHS CYMHM Ba)KKUX METaJiB,
Hitpuris, [TAP Ta in.

Yomy ne mikapo/rpeda
BHBYATH

OTprMaHi 3HaHHS JTO3BOJISITH MPOBOAWTH JIA0OpPATOPHiI MOCIHIIHKEHHS i3 3aCTOCYBaHHAM
CydacHUX TpUJIadiB, 3a0e3MedyBaT MOCTATHIO TOYHICTh BUMIPIOBAHHS Ta JOCTOBIPHICTH
pe3yNbTaTiB, 0OpPOOIISITH OTpUMaHi pe3yIbTaTH;

MPOBOJWTH OIIHKY CTaHy MJOBKUUISA, KOHTPOJIOBATH CTaH BOJHOTO 00’€KTy B 30HI
BOM03a00py; yMIiTH OOHWpaTH ONTHUMalbHI METOAM Ta IHCTPYMEHTJIBbHI 3aco0W s
NPOBEACHHS JOCHTIKCHb, 300py Ta OOpPOOKM JaHMX, OILIHUTH pPH3HKH HEOE3NeKu
XIMIYHOTO BIUIMBY JOBKIJUIL Ha 3I0POB’S HACENCHHS, MONIYK JDKEped 3a0pyaHCHHS,
OIIIHKK Oe3MeKu Ta CPCKTUBHOCTI HOBHX TEXHOJIOTIH, MPOBOIUTH OLIHKK O3JOPOBYUX
3axo/iB, ceprudikanii HOBOT MPOAYKIIi.

Yomy MO:KHA HABYMTHCH | ® OTIaHYBATH METOOM MAOCHTI[PKEHHS MPHUPOJHHUX BOJ, a TaKOX BHPOOHWUYMX 1

(pe3y1bTaTH HABYAHHA) | T0OYTOBHX CTOKIB;
] BHKOPHCTOBYIOYH METOJIOJIOTiIO BimOOpy mpoO (3paskiB), MpOBOAWTH Biabip Ta
KOHCEPBYBaHHS MPO0 3pa3KiB;
] CITUPAIOYHNCh HAa OOpaHi METOJOJIOTIi aHaji3y, BUKOPHCTOBYIOUH JiabopaTopHE
o0JiaiHaHHS Ta pEaKTUBH, IPOBOIUTH aHalli3 BiniOpaHux npoo.

Sk mo:kHA " O0OIpYHTOBYBATH Ta PO3POOIATH TEOPSTHYHI 3aCaJU MPAKTUYHOTO PO3B’sI3yBaHHS

KOPHUCTYBATHCS mpo0JIeM OIIHIOBAHHS CTaHY HABKOJUIIHBOTO CEPEAOBUINA;

Ha0yTHMH 3HAHHAMM i = MPOBOAWTH AHAJIITUYHUHA KOHTPOJIb IIPH BH3HAYEHHI 3a0pyJHEHb MOBITPS, BOIH,

YMiHHSMH IpyHTY;

(RommeTeHTHOCT) . KOPHCTYIOUHCh ~HODMATHBHHMH JOKyMEHTAMH Ta Ha OCHOBI aHAJi3y
eKCIEpPUMCHTAIBHUX JaHWX, POOUTH BUCHOBKH JJIS 3aII00ITaHHSA E€KOJIOTIYHO HETaTHBHUX
HACJII IKiB TOCTIONAPChKOT i sUTHHOCTI JIFOIMHHY.

Indopmaiiine Cunabyc, PCO, HaByanmpHMit MOCiOHUK

3a0e3neq4eHHs

®opMa NpoBeACHHS
3aHATH

Jlexii, maGopaTopHi 3aHATTS

CeMecTpoBHii KOHTPOJIb

3amik
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Jducuumniina

IHCTpYMEHTAJIbHI METOAHM aHAJII3Y

Pisens BO nepiuuii (bakanaBpChbKHiA)
Kypc 4
7
O6csr 4 xpequtu €KTC/ 120 rox. (ayx. — 72 roa., CPC — 48 rox.)
MoBa BUKJIaZaHHS VYkpaiHcbka
Kadenpa Exonorii Ta TexHONOT1{ POCIMHHUX MOJIIMEPIB

Bumoru no nouarky
BHBYEHHS

Ba3oBi 3HaHHS 3 HEOPTaHIYHOI, AHAITHYHOT, KOJIOITHOT Ta OPraHIYHOT XiMil, 3araJibHOT
(hi3uKH, BUIIOT MATEMATHUKH.

IIlo 6yne BUBYaTHCS

3amayi 1 METOM IHCTPYMEHTAJIBHUX METOJIB aHaJi3y; CIIEKTPOCKOMIYHI METOIA aHATi3y:
Metonu atomHoi crnekTpockomii (AAC, AEC, peHTreHocneKkTpaJlbHAN aHami3); METOIH
ONTHYHOI MOJIEKYJISIpHOi criekTpockorttii (IY-criekrpockormist, ¥ @-BuauMa CIIEKTPOCKOITIs,

¢yopecuenTHa 1 (ochopecleHTHa CIEKTPOCKOIs); METOAM, 0 0a3yloThCsl Ha
BUMIPIOBaHHI ~ IIBUIKOCTEH  XIMIYHUX  peakiii (KIHEeTHYHI METOIM  aHajily),
CJICKTPOXIMIYHI METOIU aHaizy (moTeHLiomMeTpis, BOJITAMIIEPOMETDIs,

KOHIYKTOMETpis); XpomaTtorpadiydi MeToau (TEOpeTHYHI OCHOBH XpomaTorpadidHmx
METOJIiB aHaJli3y, ra3oBa Xpomarorpadis, pianaaa xpomarorpadis, TLIX).

Yomy ne mikapo/Tpeda
BHBYATH

JlocmipkeHHsT TPOAYKTIB PI3HUX Tally3el BUPOOHMIITBA 3 METOI0 KOHTPOIIO iX SKOCTI 1
0Oe3leKr CHLOTOJHI € ONHICI0 3 HaAWBAXIMBIIINX 3a7ad CchoroaeHHs. OCTaHHIM YacoMm
BUPOOHUKH 3 METOIO PO3IMIUPEHHS PUHKIB 30yTy Oe3MepepBHO 301IBITYIOTh HOMEHKIIATYPY
TOBapiB, BUKOPHCTOBYIOTh NEPCHEKTHBHI 3 IX TOYKH 30pYy BHAU CHPOBHHH, PO3POOISIOTH
HOBI THIIM MaTepiajiB, Xap4OBUX MPOAYKTIB, JikiB. lle BUKINKae HEOOXIAHICTH BU3HAYATH
BMICT KOHCEPBAHTIB, IITYYHHX OApPBHUKIB 1 apOMaTU3aTOPiB, BXKKUX METAJIB, IECTHLIUIIB,
paztioakTHBHUX 130TOIIIB, TATOTEHHUX MIKpPOOPIaHi3MiB, KAHIIEPOTCHHUX BYTJICBO/IHIB Ta iH.

Yomy MOKHA HABYHTHCS
(pe3y,IbTaTH HABYAHHS)

= BUKOPHCTOBYBAaTH TIOIIMPEHI IHCTPYMEHTAJbHI METOIW sl  BUPIILCHHS
KOHKPETHHX 3aBJIaHb XIMIYHOTO aHAJIi3Y;

] MIPOBOJUTH BiOip Mpo0, IX MiArOTOBKY 0 aHai3y BUOPaHUM METOIOM;

] 3aCTOCOBYBAaTH JlabopaTopHe OOJaJHAHHSA Ta aHANITHYHE YCTAaTKyBaHHSI ¥y
MpOBeJIeHH] (i3UKO-XIMITHUX JTOCIIIKCHb;

] 00pOOIATH pe3yNbTaTH aHATI3Y 3 X KPUTHYHUM OIIIHIOBAaHHSIM;

" KOPUCTYBaTHCSI HAayKOBO-METOJMYHOIO JIITEpaTypolo, IHTEPHET pecypcam,

MATEHTHOI0 0i0TI0TEKOI0 Il OTPUMaHHS HEOOXiIHOT iH(OpMAaIl MO0 CYYaCHUX METOJIB
IHCTPYMEHTAJIBHOTO aHaII3y.

SAx moxkHa = IMA KOpHCHI IpH HEOOXiIHOCTI IIBWAKOTO aHaNi3y IPOAYKTIB 1 MPOMIDKHHUX
KOPHUCTYBATHCS PCYOBUH Oe3MepepBHUX BHUPOOHHUIITB. 3a Pe3yJbTaTaMH SKCIPEC-aHANi3y MOXHA 3pOOHTH
Ha0yTHMH 3HAHHSIMHY i KOPEKIIitO TapaMeTpiB TEXHOJIOTIYHOTO MPOIIECy.
YMiHHAMH * IMA HesaminHi npu aHani3i mikpokimbkocteit pedosun (10° — 107° wactunamu
(KOMIETEeHTHOCTI) BiZICOTKa).
= IMA 103BOJNSIOTH BHBUATH CKJIaa 00’ekTy 0e3 ioro pyiHyBanHs. Ile ocobGmmBo
BOXJIMBO B MEIUIMHI, KPUMIHANICTUIN, TPHU JOCHIIHPKeHHI 00’€KTiB HABKOJIWITHHOTO
CepellOBUINA, TIPU aHali3i VHIKaIbHUX, OE3MIHHUX O0O0’€KTIB, TaKWX SK KapTUHH,
CKYJIBIITYPH, ICTOPUYHI PEJIiKBii, FOBETIpHI BUPOOH TOIIO.
Indopmaniiine Cunadyc, PCO, HaByaibHHUM MOCIOHUK
3a0e3ne4eHHs

®opma npoBeIeHHS
3aHATH

Jlextii, mabopaTopHi 3aHATTS

CeMecTpoBHii KOHTPOJIb

3amik




Jucuumniina

Ipunaau Ta MeTOAM KOHTPOJIIO

PiBens BO nepimi (OakanaBpChKUii)
Kypc 4
7
Oocsar 4 kpemuru €KTC/ 120 rox. (aya. — 72 roa., CPC — 48 rox.)
MoBa BUKJIQJaHHS YkpaiHCcbKa
Kadgenpa Exomorii Ta TeXHOIOTi] pOCTMHHUX MOJIIMEPiB

Bumoru 1o noyatky
BHUBYECHHS

Ba3oBi 3HaHHS 3 HEOPraHiYHOI, aHAITHYHOI, KOJIOIHOI Ta OpraHiyHol XiMmil,
3arajbHOI (hi3UKH, BUIIIOI MATEMATHKH.

o 0yne BuBUaTHCS

HpI/IJ'IaI[I/I BHU3HAYCHHA napaMeTpiB HAaBKOJIMIIHBOI'O CCPCAOBHUIIA. HpI/IJ'Ia,I[I/I JUI

BUMIpIOBaHHS BiOpaliif, KonMBaHb, IIyMiB, MPUPOAHOTO Ta 10HI3YIOYOTO
BuNpoMiHioBaHHA. Tuck i remmeparypa. [Ipmramu mis ix BumiproBaHHs. BooricTs
Ta TpWIaAW Ais ii BUMipIOBaHHS. PyX MOBITpS Ta MpUiiagy BUMIpIOBaHHS HOTO
nmapamMeTpiB. BuMiproBaHHS TIapaMeTpiB BOJHOTO CEpEeAOBHINA. BuMiproBaHHS
napamMeTpiB IPYHTOBOTO TOKpHUBY. BHMiproBaHHS NpPUPOAHUX BHUIIPOMIHIOBAHb.

BumiproBanHs 10HI3yI0UUX BUIIPOMiHIOBaHb.

Yomy 1e nikaBo/Tpeda
BUBYATH

OTpumaHi 3HAHHS JTO3BOJIATH OLIHUTH abi0THYHI 1 Oi0THYHI (aKTOPH CEepPeIOBHINA,
O3HaloMUTHCA i3 cnenn@ikor 00’€KTIB BHUMIpIOBaHb Ta 3ajad, sIKi MOCTaBICHI
nepe; c(hopMyIOThH
TEOpeTHUUHy 0a3y Ta YMOBH U1 NpUAOAHHS 3HAHb, YMIHb Ta HAaBHYOK, SKI

cucTeMaMu 3a0e3MeUeHHs KHUTTENiSIBHOCTI; 3arajipHy
HEOoOXiZiHI TMpH CTBOPEHHI Ta BUKOPUCTAHHI MpPWIALiB i CHCTEM 3a0e3MedYeHHs

JKATTEMISUIBHOCTI.

Yomy MoKkHA . OOTpYHTYBaHHIO 3araJbHUX METO/IB KOHTPOJIO Ta METOIMK iX BUKOHAHHS B
HABYUTHCSH XiMiuHi#, XapuoBii, papMaLeBTHYHIH, TanepoBii Ta iH. ramy3sX IPOMHUCIOBOCTI;
(pesyabTaTn . OIIIHIOBaHHIO CKJIAY Ta AKOCTI CHPOBHHH 1 IIUTHOBOT MPOIYKIIii;
HABYAHHS) ] OLIIHIOBAaHHIO TOYHOCTiI PE3yNbTaTiB BHUMIpIOBaHb, BHOOPY HEOOXiTHHX
METOJWK Ta TPWIAMIB JJIA aHATI3y CKIaay CHPOBHHH, AOIMOMDKHHUX MaTepiais,
HaniB(}haOpUKaTiB Ta MIJILOBOI IPOMYKIIIi;
] HaOYTTIO MPAKTUYHUX HABUYOK i BMIHb JUIS iX MOJANBIIOTO BUKOPUCTAHHS
y JabopaTopHUX MPaKTHKyMax 31 CICMiaJbHUX AWCIMIUIIH Ta y TIATOTOBII IO
OLIBII TOTTIUOICHOTO 1X BUBUCHHS;
. BH3HAYCHHIO METPOJIOTIYHMX (DAKTOpiB, IO BIUIMBAIOTh Ha TOYHICTh
pe3yNbTATIB aHAITI3Y;
= MiAroTyBaTUCS 10 HAYKOBO-AOCHIAHOI pOOOTH, BHKOHAHHS KypCOBUX 1
TUTIIIOMHHAX POOIT, IPOCKTIB.
Sk MoskHA ®  BUMIpIOBATH XiMiuHi, (DI3MYHI Ta MEXaHIYHI MapaMeTpu HABKOJIHUIIHHOTO
KOPHCTYBATHCS CepeIOBHINA B MOJHOBHUX Ta JIAOOPATOPHUX YMOBAaX IPH MPOBEICHHI €KOJIOTIYHUX
HaﬁyT“Mn JHAHHSAMMU 1 OIIIHOK 1 €KCIICPTU3 MOBITPSTHOI'O, BOAHOTO CEPEAOBMINA TA IPYHTIB,
YMiHHSIMH " 'p0.6I/ITI/I BHCHOBKH 32 pe3yJbTaTaMH MPOBEICHUX BUMIPIOBaHb Ta CKIIAJaTH
(KOMTeTeHTHOCTi) BI/INOBI/IHi NPOTHO3H OJI0 CTAHY HABKOMHMIIHEOTO NPUPOJHOTO CEPENOBUIILA;
"  KOPHCTYBaTHCh JaHWUMH EKOJIOTIYHOTO MOHITOPHHTY, DPEKOMEHIYBaTH
KOHKPETHI THUIIM MOHITOPHHTY IpPH BUKOHAHHI €KOJOTIYHHMX OIIIHOK 1 €KCIepTH3
TEpUTOPi Ta OO0 €KTiB, MPOTHO3YBaTH C€KOJOTiYHI cHUTyauii Ha ©a3i JaHuX
MOHITOPHHTY.
Indopmaniiine Cunabyc, PCO, HaBuanbH#il TOCIOHUK
3a0e3neveHHs

®opma npoBeIeHHA
3aHATh

Jlexuii, mabopaTOpHi 3aHATTS

CemecTpoBuii
KOHTPOJIb

3amik
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