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PobGoua mporpama HaB4anbHOT AUCIMIUIIHU «MeTOAH KOHTPOJIIO CTaHY 3e€MHOI
NMOBEPXHi Ta IPYHTIB» 1Js 37100yBayiB HAyKOBOI'O CTYMNEHIO JOKTOpa (inocodii 3a
cneuianpHIcTIO 183 «TexHomorii 3axMcTy HaBKOJIMILIHBOTO cepenoBuuiay / Hai.
TE€XH. YH-T. «/IHIMpOBChKa MONITEXHIKa», Kad. €KOJOrii Ta TEXHOJIOTIH 3aXHUCTY
HaBKONUIITHKOTO cepenoBuia — [.: HTY «I1», 2020. — 12 c.

Po3po6uuk — n1.1.4H., mpod. Kospos O.C.

PoGova nporpama perinamenrye:

—  METYy JAUCIUILIIHH;

— JMCUMIUTIHApHI  pe3yJbTaTH  HaBYaHHS, CQHOPMOBAHI Ha  OCHOBI
TpaHchopMallii O4iKyBaHUX PE3yJIbTATIB HABYAHHS OCBITHHOT IPOTPaMH;

— 0a30B1 JUCIHILIIHY,

— 00csr 1 po3noain 3a hopMaMu OpraHizarii OCBITHBOT'O TPOIIECY Ta BUAAMHU
HABYAIbHUX 3aHSTH;

— Tporpamy IUCIUIUTIHY (TeMAaTUYHUH IJIaH 32 BUAAMH HAaBYAJIbHUX 3aHSTH);

— aJNTOPUTM OIIIHIOBAHHS DPIBHS JOCSTHEHHS TUCHUIUIIHAPHUX PE3YJIbTATIB
HaBYaHHS (IIKaIH, 3acO0U, IPOLEAYPU Ta KpUTEPIT OLIIHIOBAHHS);

— IHCTpYMEHTH, 00JIaJHaAHHA Ta IpOorpaMHe 3a0e3MeUeHHS;

— pEKOMEHJI0BaHi Jpkepena iHpopMmariii.

PoGoua mporpama mpusHaueHa Jyuis peaiizaili KOMIETEHTHICHOTO MIAXO0My Mij
Jyac IUIaHYBaHHS OCBITHHOTO TIPOIECY, BUKIAJAaHHS IHUCIMIUIIHUA, TiATOTOBKH
JOKTOPAHTIB JIO0 KOHTPOJBHUX 3aXOiB, KOHTPOJIIO IPOBADKCHHS OCBITHBOI
TUSTTBHOCTI, BHYTPIIIHBOTO Ta 30BHIITHBLOTO KOHTPOJIO 3a0€3IMEeUeHHs SKOCT1 BHIIIOT
OCBITH, aKpeIUTAallii OCBITHIX MTPOrpaM y MeXax CIeIiaibHOCTI.

Po6oua mporpama Oyne kopucHOw i (OpPMYBaHHS 3MICTY ITiJIBUIICHHS
kBasTi(hikaIlii HAyKOBO-TIEJarOriuHMX MPAIIBHUKIB Kadeap yHIBEPCUTETY.

[ToromxeHo pillIeHHSIM HAyKOBO-METOJMYHOI KOMicii cmeriaabHocTi 183
TexHomorii 3aXUCTy HaBKOJIMIIHLOTO cepepoBuia (mpotokon Ne 7 Bix 18.11.2020).
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1 META HABYAJIBHOI JULIUILJITHU

Meta aucuuniinm momnsrae y ¢opMyBaHHI CUCTEMHUX 3HAaHb, BMIHb Ta MIPAKTUIHUX
HAaBUYOK, CIPSMOBAaHMX Ha OIAHYBAaHHS CKOJOTIYHOI OIlIHKH SKOCTI TPYHTIB 3
BUKOPUCTAHHSAM CY4YaCHUX METOMIB J1abopaTOpPHOTO KOHTPOJIO JJIS TPOTHO3Y
SAKICHOTO CTaHy ()i3MKO-XIMIYHUX, O10JIOTTYHUX TTOKA3HHKIB B MIPAKTHUIIl €(PEKTUBHOTO
3eMJICKOPUCTYBaHHS.

2 OUIKYBAHI JUCHUIIIIHAPHI PE3YJbTATU HABYAHHSA

JAucuuniinapui pesyjabratu Hapuyanus (JAPH)

mmp APH 3MiCT

JIPH-1 3IlaTH%'CTB NPOBOJIATH arpoekonorquy, CaHITapHy Ta KOMIUIEKCHY OILIHKY
3eMHO{ ITOBEpPXHi Ta TPYHTIB

JIPH-2 BMiTI/I' MPOBOAMTH OLIHKY XIMIYHOTO Ta paJl0aKTUBHOIO 3a0pyJHEHHS
IPYHTIB

JIPH-1 BMiHHS 3acTOCOBYBAaTH HOBI MIJAXOAU y JOCTIPKEHHIX METOJIB KOHTPOIIO
CTaHy 3€MHO1 ITOBEPXHI Ta IPYHTIB.

JIPH-4 3n1aTHICTh BUOMPATH Ta OOTPYHTOBYBATH CKJIAJ, POCIMHHUX YTPYHOBaHb JJIs

IiIeCTIPSIMOBAHOI  ()ITOPEKYNIbTUBAIl] YKOCIB TOPOJAHHMX BiJIBaJiB Ta
[IUTAMOHAKONMYYBaYiB, Ta IHIIUX TEXHOTCHHUX OO0’€KTIB 3 ypaxyBaHHSIM
KOMITIEKCY (PI3UKO-XIMIUHUX, NPUPOJHO-KIIMATUYHUX Ta EKOJOTTYHUX
YHHHUKIB.

3 BA3OBI JUCHUIIJITHA

ba3oBuMH nuCHUIUTIHAMM € AMCHUMILUIIHU K1 BUBYANHCS 3/100yBayaMH Ha OCBITHHOMY DiBHI
Marictp, mo (opMyroTh KOMIETEHTHOCTI I0J0 HAYKOBOI'O IMOINYKY B Taiy3i iHHOBaLIWHUX
TEXHOJIOTIM 3axUCTy JOBKULISA, aHali3y €KOJIONIYHOI CHUTyalli B raiy3l Ta Ha HOpPYLIEHHX
TEPUTOPISAX, CTPATETIYHIM EKOJOTIYHIA OLIHII Ta HAaBUYOK J0 HAYKOBOI 4YM YIPaBIiHCHKOI
JUSITBHOCTI BIATIOBITHO 10 MAaHOYTHHOTO TTPOQ1II0 POOOTH.

4 OBCAT 1 PO3IOAIT 3A ®OPMAMMU OPTI'AHI3AIIII OCBITHBOI'O
HNPOLECY TA BUIAMU HABUYUAJIBHUX 3AHATDH

-5 Po3nonin 3a gopmamu HaBYaAHHS, 200UHU
Bun 5 =
S = Jdenna 3aouna
HABYAJBHHX & D - - - =
o S AynuTopHi CamocriiiHa AynuTopHi CamocriitHa
3aHATH
3aHATTS pobota 3aHATTS pobora
JeKIilHI 72 21 51 6 66
MPAKTHYHI - - - - -
nabopaTopHi 48 14 34 6 42
CeMiHapH - - - - -
PA30OM | 120 35 85 12 108




5 MPOI'PAMA JUCIUIIVIIHA 3A BUJAMU HABYAJIBHUX 3AHATD

Hndpu
JAPH

Buau Ta TeMaTHKA HABYAJbHUX 3aHATH

Oocar
CKJIQI0BHX,
200UHU

JIEKII

72

JIPH-1

1. Arpoekosoriuyba omiHka SKOCTi IpyHTiB. Mopgomoriuni,
arpo(i3uy4Hi, XiMI4HI Ta arpoXiMiuHi TOKa3HUKHU.

8

TIPH-1

2. CaniTapHa OIliHKa SKOCTI IpyHTIiB. [lesiki BIacTMBOCTI
IPYHTIB Ta MOBEJIIHKA 3a0pYyIHIOIOYNX PEYOBHH y IPYHTI.

JIPH-2

3. XimiuHe 3a0pyaHeHHS Ta  HOr0  HOPMYBAHHS.
3a0pynHeHHs] BaXKUMH MeTalaMd. 3a0pyAHEHHS TIPYHTY
pamionykiiiaMyd. 3a0pydHEHHs TIPYHTIB MECTHIMIAMHU.
BrumB KHCIOTHUX omajiB Ha IpyHT. HopMyBaHHS BMiCTYy y
IPYHTI BaXKMX METaliB, PaJIOHYKIiAIB Ta 3aJMMIIKIB
nectuuaiB. bionoriune 3a0pynHeHHS. AHali3 BIUIMBY
TE€XHOTE€HHOI'0 BIUIMBY Ta OCHOBHHUX 3a0pyIHIOBauiB (BaXKKi
MeTalM, KUCJOTHI omajau) Ha (i3UKO-MeXaHiuHl, (i3UKO-
XiMi4yHi Ta 610J10r0-€KOJIOT14H1 BIACTUBOCTI IPYHTIB.

12

JIPH-3

4. KoMIJIeKCHA OLIIHKA SIKOCTI IPYHTIB. [HAEKCH pPOAIOYOCTI:
icHytoul minxonu Exonoro-arpoxiMiyHa OI[IHKa TIPYHTIB.
BoHiTyBaHHS I'PYHTIB.

10

TIPH-2

5. Meroau OIIHKHM $IKOCTI IPYHTY B MpPOBIIHUX KpaiHax
ceiry. Ominka skocti rpyHTiB B CIIIA. Orinka sKkocTi
IpyHTIB B Kpainax €Bpomu. OmiHKa SKOCTi IPYHTIB B IHIIUX
KpaiHax CBiTY.

12

JIPH-3

6. JSkicTh TpPYHTIB Ta TpOMmIOBAa  OIliIHKAa  3EMeJb
CLTBCHKOTOCTIONAPCHKOTO MPpU3HAYeHHs. EKOHOMIYHA OlliHKa
3emenb. HopmaTuBHa oOIliHKa 3eMenb. EkcrepTHa oOIlfiHKa
3eMeEIb.

10

JIPH-4

7. Meromu Ta TexHojorii Qitopemeriamii 3eMenb:
(biToekcTpakIlis, biToakymynsilis, pusodibTparis,
¢iTonerpanamisi, ¢iToBUIApOBYBaHHSA, (iTOCTaOITI3aIi.
Po3paxyHok  3aranpbHOi  €(QEKTUBHOCTI  BUKOPUCTAHHS
MOTEHIliaTy POCIHH JJIsl 3HIKCHHS 3a0pyJHEHHS IPYHTIB 3
ypaxyBaHHSIM TPHPOJHUX Ta TEXHOI'CHHUX YHHHUKIB.
[MpuHnunu  ynpaBiaiHHA TEXHOJIOTi€0 (itopememianii Ta
NPUKIATHI  acleKTH  (PITOpekyiabTHBAIlli  KOHKPETHUX
IIPOMUCIIOBHX JIaHJIIA(TIB Ta 00 EKTIB.

12

JIABOPATOPHI BAHATTA

48

JIPH-1
JIPH-2

1. bioTecToBi €KCHEpUMEHTH POCTOBHUX IOKAa3HUKIB
pociuH-(PITOpeMeIIaHTIB Ha MPOMHUCIOBUX BIJIXO/JaX

BYTJIEBUJIO0YTKY.

JIPH-1
JIPH-2

2. BurotoBneHHs  KOMIO3UTHHX  O10TyMYCOBHX
OpuKeTiB TUTS OOrpyHTYBaHHS TEeXHOJIOT1H
ditopememiartii.

JIPH-1
JIPH-2

3. HochimkeHHs (DITONOTIMHAHHS BAXKUX METAiB Ta
JECTPYKIli OpraHIYHUX PEYOBHUH 3 BUKOPHCTAHHSIM
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Iudpn Obcsar
JIPH Buay Ta TeMATHKA HABYAJILHUX 3aHATH CKJIA/IOBUYX,
200UHU
BOJIHUX POCJIHH.
JPH-1 4. JlocnmimkeHHS POCTY POCIMH-TINEPAKyMYJSTOPIB B 3
JAPH-2 AKOCTI (hiTOQIIBTPIB HA I IPONOHHUX KYJIbTYpax.
JPH-1 5. HaykoBmii  momryk Ta  OOTpyHTYBaHHS
JAPH-2 (GITOTEXHOJOTIH  BIAHOBJEHHS TiPHHYOIPOMHUCIOBUX 8
JaHamadTiB Ta  JErpajioBaHUX IPYHTIB JI0 CTaHy
IIPUPOJHOI EKOCUCTEMHU.
JPH-1 6. OOrpyntyBaHHs e€(EeKTUBHUX (DITOTEXHOJIOTIH
JAPH-2 3aKpIIUICHHS TPUPOJHHMX CXHJIIB Ta TEXHOTEHHHX 8
YKOCIB JIJIs TONepePKeHHs Ta cTab1mi3aIrii 3cyBiB.
PA3OM 120

6. OUIHIOBAHHS PE3YJIbTATIB HABUAHHS

Ceprudikariisi JOCATHEHb CTYACHTIB 3M1MCHIOETHCS 3a JOTIOMOTOK0 IIPO30PUX MPOLETYp, IO
IPYHTYIOTbCSI Ha OO’€KTMBHUX KpuTepisx BiamoBigHo a0 Ilomoxkenus yniBepcutery «lIpo
OIIIHIOBaHHS PE3yJbTaTiB HABYaHHS 3/00yBayiB BUIIIOI OCBITHY.

JlocarayTuii piBeHb KOMIIETEHTHOCTEH BiIHOCHO OYiKYBaHUX, IO iIeHTU(IKOBAHUHN Tif Yac
KOHTPOJILHUX 3aXO0JI1B, BITOOpakae pealbHUN Pe3yIbTaT HABYaHHS CTYJEHTA 33 TUCIHUTLIIHOIO.

6.1 Hlxaan

OniHioBaHHSA HaBYAJIBHUX NOCsSTHEHb CcTyneHTIB HTY «/II1» 3aiiicHIOEThCS 32 PEUTUHTOBOIO
(100-6anpHOr0) Ta iHCTHTYIIHOO mHmiKamamu. OCTaHHS HeoOximHa (3a odimiiHOI BiICYTHICTIO
HaIllOHAJBLHOT IIKaJIK) JUIsl KOHBEpTallii (MepeBeJeHHs) OIIHOK 3J00yBadiB BUIIOI OCBITH PI3HUX
3aKJIaIiB.

HIkanu ouintoeanus Hasuanbrux oocazunenv cmyoenmie HTY «/II1»

PeiiTuHronBa IncTuryniiina
90...100 Bigminao / Excellent
74...89 no6pe / Good
60...73 3a10BUIBHO / Satisfactory
0...59 HesanosuisHO / Fail

Kpenutun HaBuaibHOI IUCIMIUIIHM 3apaxOBYETHCS, SKIIO CTYACHT OTPUMAaB IiJICYMKOBY
oiHKy He MeHme 60-tu OanmiB. Hmkda OIiHKa BBaXKAETHCS aKaIEMIYHOK 3a00prOBaHICTIO, IO
mijyIsrae JiKBigaii BiamosiaHo a0 [lomoxkeHHs mpo opraHizaiito ocBiTHROro nporecy HTY «AIT».

6.2 3acobu Ta npouexypu

3MicT 3ac00iB JA1arHOCTUKU CIPSIMOBAHO Ha KOHTPOJb PiBHSA C(OPMOBAHOCTI 3HAHb, YMiHb,
KOMYHIKaIlii, aBTOHOMHOCTI Ta BIAMOBIAAJIbHOCTI cTydeHTa 3a BuMoramu HPK 1o 8-ro
KBaJiQikalifHOro piBHA MiJ 4Yac JAEMOHCTpalii perIaMeHTOBAHHUX pPOOOUOI0 MPOTPamMor0
pe3yabTaTiB HaBYaHHS.

CryneHT mijJ 4ac KOHTPOJBHUX 3aXO/iB Ma€ BUKOHYBAaTH 3aBAAHHS, OPI€EHTOBAHI BHUKIIOYHO
Ha JIEMOHCTpALil0 JUCIUIUIIHAPHUX PE3yIbTaTiB HaBUaHHS (pO3/11 2).

3aco0u A1arHOCTHKH, 110 HAJAI0ThCS CTY/I€HTAaM Ha KOHTPOJBHHUX 3aX0fax y BUTJISAI 3aBIaHb
JUIsL TIOTOYHOT'O Ta MiJCYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS HUISXOM KOHKpETH3alli BUXIIHUX
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JaHUX Ta COCO0y JEMOHCTpAIlil IUCIUTUTIHAPHUX PE3yIbTaTiB HABYAHHS.

3acobu A1arHOCTUKHM (KOHTPOJIbHI 3aBIaHHA) JUJISl MOTOYHOIO Ta MiJICYMKOBOI'O KOHTPOJIIO
JUCIUILTIHU 3aTBEPIKYIOThCS Kadeaporo.

Bunu 3aco0iB IarHOCTHKKA Ta TPOIEAYP OIIIHIOBAHHS Il MOTOYHOTO Ta IiJICYMKOBOTO
KOHTPOJIIO TUCIUIUTIHY [TOIaHO HIDKYE.

[lim 9ac MOTOYHOTO KOHTPOJIIO JICKIIHHI 3aHSATTS OLIHIOIOTHCS NUISIXOM BU3HAYEHHS SKOCTI
BUKOHAHHS KOHTPOJIbHUX KOHKPETH30BAHHMX 3aBlaHb. [IpakTW4HI 3aHATTS OI[IHIOIOTHCSA SKICTIO
BUKOHAHHS KOHTPOJIBHOTO 200 1HAMBIAYaIbHOTO 3aBJIaHHS.

SIKImo 3MiCT TEBHOTO BHUAY 3aHATh MiANOPSAIKOBAHO JIEKIIBKOM CKJIAJIOBUM OIHCY
KBaTi(IKAIIHHOTO PiBHS, TO IHTETpaJbHE 3HAYCHHS OI[IHKM MOXKE BH3HAYATHCS 3 ypaxyBaHHSIM
BaroBUX KOE(QIIiEHTIB, 110 BCTAHOBIIOIOTHCS BUKJIAIaYeM.

3a HasgBHOCTI PiBHS PE3yJIbTATIB MOTOYHHUX KOHTPOJIIB 3 yCIX BHUIIB HaBYAIBHUX 3aHATH HE
MmeHIe 60 6aiiB, MiACYMKOBUNA KOHTPOJIb 311MCHIOEThCA 0€3 yJacTi CTY/IeHTa HIISIXOM BU3HAUYECHHS
CEPEeTHBO3BAKEHOT'O 3HAYEHHSI TOTOYHUX OI[IHOK.

HezanexxHo B pe3yibTaTiB MOTOYHOTO KOHTPOIIO KOKEH CTYACHT Ma€ MPaBO BHKOHYBATH
KKP, sixa MicTUTB 3aBAaHHS, 10 OXOIUTIOIOTH KJIFOYOB1 TUCIMIUTIHAPHI PE3Y/IbTaTH HABYAHHS.

3acobu diacnocmuku ma npoyeoypu OUiHIO8aAHHA

TTIOTOYHMI KOHTPOJIb IJICYMKOBHWM KOHTPOJIb
HABYAJIbHE 3aHSITTA . 3acobm IIpoLEeaypH . 3ac00m MpoLeaypH
JIarHOCTUKHU JIarHOCTUKHU
JeKIii KOHTPOJIbHI BUKOHAHHS BU3HAYCHHS
3aBJIaHHA 32 3aB/IaHHSA Mi]] 9ac CEPEeTHBO3BAKEHOTO
KOXXHOIO TEMOTO| JICKITI N pe3yIbTaTy MOTOYHUX
nabopaTopHi KOHTPOJIbHI BUKOHAHHS KOMIUIEKCHA | KOHTPOJTIB;
3aBIaHHI 3a 3aBJaHb I1iJ] YaC |KOHTPOJIbHA
KOYKHOIO TEMOIO| T1abopaTopHux | poboTa BukoHaHHs1 KKP mix gac
3aHATH (KKP) 3aTiKy 3a OaKaHHIM
acripaHTa

Kinbkicts koHKpeTH3oBaHMX 3aBaaHb KKP moBuMHHA BiAMOBiZaTH BiJBEIEHOMY Yacy Ha
BukoHaHHs. KimbkicTs BapianTiB KKP mae 3a6e3neunTt 1HAUBIMyaTi3allito 3aBIaHHs.

3naueHHs ouiHku 3a BUKOHaHHS KKP Bu3HauaeThCsi cepeqHBOIO OIIHKOK CKIAIOBHX
(KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOYHHUM.

[nterpansHe 3HaueHHs ouiHkM BukoHaHH KKP Moxke BU3HauaTUCS 3 ypaxyBaHHSIM BaroBUX
KOe(IIieHTIB, IO BCTAHOBIIOETHCS Kadeaporo i KOXKHOI CKIAJOBOI OMHUCY KBaTi(iKaIiiHOTO
piBus HPK.

6.3 Kpurepii

PeanbHi pe3ynbTaTu HaBYaHHSA CTYACHTa I1JEHTU(DIKYIOTBCS Ta BUMIPIOIOTBCS BiJHOCHO
OYIKYBaHHUX ITiJl 9aC KOHTPOJIBHUX 3aXOJIB 3a JOIMIOMOI'OK KPUTEPIiB, 110 OMUCYIOTh J1i CTyIEeHTa
JUISL IEMOHCTpAI] TOCATHEHHS PE3YJIbTaTiB HaBUaHHS.

JUnst O1iHIOBaHHSI BUKOHAHHS KOHTPOJIBHUX 3aB/IaHb I1iJ] 4aC MOTOYHOTO KOHTPOJIIO JEKIIHHIX
1 TpPaKkTUYHUX 3aHATH B SKOCTI KPHUTEPIl0 BUKOPUCTOBYETHCS KOE(DILIEHT 3aCBOEHHSA, ILO
aBTOMAaTHUYHO a/IANTy€ IMMOKA3HUK OLIHKHU 10 PEHTHHTOBOI IIKAJIH:

O; = 100 a/m,

JIe @ — YKCJIO TIPAaBWJIBHKUX BIJIMOBI/IeH a00 BUKOHAHMX CYTTEBUX OIEpalliid BiMOBIIHO JI0 €TAJIOHY
pilIeHHs; M — 3arajbHa KUIBKICTh 3alUTaHb 400 CYTTEBUX OINEpallill €TaJIOHY.



[HnuBinyanpHi 3aBIaHHS Ta KOMIUIEKCHI KOHTPOIBHI POOOTH OIIHIOIOTHCS EKCIEPTHO 3a
JIOTIOMOTOI0 KPUTEPIiB, [0 XapaKTEePHU3YIOTh CIIBBITHOIIEHHS BUMOT JI0 PIBHSI KOMIIETEHTHOCTEH 1
MOKA3HMKIB OI[IHKH 32 PEHTUHTOBOIO LIKAJIOIO.

3MiCT KPHUTEpiiB CHHMPAEThCS Ha KOMIIETEHTHICTHI XapakrtepucTuku, BusHaueHi HPK s
TPETHOro (OCBITHHO-HAYKOBO) PIBHS BUIIOI OCBITH (TIOAAHO HIDKYE).

3azanvHi Kpumepii 00CACHEHHA Pe3Y1bmamie HAGUAHHA

ona 8-20 keanigikauitinozo piens 3a HPK

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaii, IMoxa3zuuk
BiNoBigaJabHOCTI i aBTOHOMIL OIiHKH
3unannn
+ KOHIICTITYyaJIbHI Ta Binmosiap BiAMiHHA — IPaBUIIbHA, OOTPYHTOBAHA, 95-100
METOIOJIOTTYHI 3HAHHSI | OCMHCJICHA.
B TajIy3i Y1 Ha MEXIi XapakTepu3ye HassBHICTb:
rajysei 3HaHb 200 - CHeIiadi30BaHuX KOHIENTYyaJIbHUX 3HaHb Ha PiBHI
npodeciiinoi HOBITHIX JOCSTHEHbD;,
ALATBHOCTI - KPUTHYHE OCMHUCJICHHS Mpo0JeM y HaBUYaHHI Ta/abo
nipodeciiHIi TIsITBHOCTI Ta HA MEXI1 MPEMETHUX TalTy3e
BianoBiaps MiCTUTH HETPyO1 MOMIIIKK 200 ONMMCKHU 90-94
Binnosias npaBuibHa, ajge Ma€e MeBHI HETOYHOCTI 85-89
BinnoBiaps npaBuiibHa, ajge Ma€ MeBHI HETOYHOCTI i 80-84
HEJ0CTaTHBO OOTPYHTOBaHA
BianoBiap npaBuiibHA, ajie Ma€e TIEBHI HETOYHOCTI, 74-79
HEJ0CTaTHBO OOTPYHTOBAHA Ta OCMHCIICHA
Binnosigs ¢parmenTapHa 70-73
BinnoBigs 1eMOHCTpYe HEUiTKi ySBICHHS acIipaHTa Ipo 65-69
00’€KT BUBUYEHHS
PiBeHp 3HaHp MiHIMAJIBHO 3a0BUILHUN 60-64
PiBeHs 3HAaHb HE3aOBUILHUI <60
Yminna/nasuuxu
— coeniajii3oBaHi BinnoBiaps xapakTepusye yMiHHS/HaBUUKHU: 95-100
YMiHHSI/HaBUYKH 1 - BUSIBJIATU IPOOJIEMU;
METO/IU, HEOOXIZHI IS | - (hopMyITIOBATH TiIIOTE3H;
b
PO3B SA3aHHA SHATYIUX | - po3B’43yBaTH MPOOIIEMHU;
npo6neM y Cfbepl - OHOBJIIOBATH 3HAHHS,
npodeciinoi - iHTEerpyBaTH 3HAHHS;
m’mLH(,)CTl’ Hay,lfn - TMPOBAJUTH IHHOBALIMHY A1STILHOCTH;
Ta/a00 1HHOBAIIIH, ) )
- MPOBAJIUTH HAYKOBY MisITbHICTh
PO3IIUPECHHS Ta . . :
eDEOIIHKH BiKe BinmoBiae xapakTepusye yMiHHS/HAaBUUKH 3aCTOCOBYBATH 90-94
IT e X
fep . 3HAHHS B MMPAKTUYHIN TiSIHLHOCTI 3 HErpyOUMHU OMUITKaMU
ICHYFOUHMX 3HaHb 1 ; - :
npodeciiisoi BinnoBiaps xapaktepusye yMiHHS/HaBUUKH 3aCTOCOBYBATH 85-89
AR THKH: 3HaHHS B MIPAKTUYHIN JISTILHOCTI, ajieé Ma€ MEeBHI
P ’ HETOYHOCTI IIPU peajizallii o/1Hie€] BUMOTH
—  3aloYaTKyBaHHS, - - :
IIAHYBAHHS BinmoBigps xapakTepusye yMiHHS/HAaBUYKH 3aCTOCOBYBATH 80-84
o 3HAHHS B MIPAKTUYHIN JiSTILHOCTI, ajle Ma€ MeBHI
peaizarris Ta k A
HETOYHOCTI MIPH peati3allii 1BOX BUMOT
KOPHUTYBaHHS . : .
BinnoBige xapakrepusye yMiHHSI/HaBUYKH 3aCTOCOBYBATH 74-79

MTOCJTIZIOBHOTO MPOIIECY

3HAHHS B MIPAKTUYHIN JiSTILHOCTI, ajle Ma€ MEeBHI
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Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaii, IMoxazuuk
BigmoBigaabHOCTI i aBTOHOMIT OL[IHKH
I'PYHTOBHOTO HETOYHOCTI MIPH peaizallii TphoX BUMOT
HayKOBOI'O Binnosige xapakrepusye yMiHHSI/HaBUYKH 3aCTOCOBYBATH 70-73
JIOCHIDKEHHS 3 3HaHHS B MIPAKTUYHIN JiSTILHOCTI, ajle Ma€ MEeBHI
JNOTPUMaHHIM HETOYHOCTI IIPH peajizallii 40THPbOX BUMOT
HAJIOKHOT aKaeMi9HOi | Biamosiap XapakTepusye yMiHHS/HABMYKH 3aCTOCOBYBATH 65-69
I00pOYECHOCTI; 3HAHHS B MMPAKTUYHIN TiSTIFHOCTI IPU BUKOHAHHI 3aBJIaHb
- KPMTHYHMH aHali3, | 3a 3pa3skoM
OLIIHKA 1 CUHTE3 HOBUX | BinnoBiab XapakTepu3ye yMiHHs/HaBUUKU 3aCTOCOBYBATH 60-64
Ta KOMIUIEKCHUX 11€H 3HaHHS NPU BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, aje 3
HETOYHOCTSIMH
PiBenb ymiHb HE3aTOBUTHHUIN <60
Komynikayin
- BUIBHE CHUIKYBaHHS | 3pO3yMiJicTh BianoBiai (gomosiai). Mosa: 95-100
3 TUTaHb, 110 - TPaBUJIbHA;
CTOCYIOThCS cepu - uucra;
HayKOBUX Ta - scHa;
€KCIIePTHUX 3HAHB, 3 - TouHa;
KOJIETaMH, ITUPOKOIO - Joriuna;
HayKOBOIO - BHUpa3Ha;
CHLIPHOTOIO, - JIaKOHIYHa.
;?EELH;CTBOM y Komynikariiina ctpareris:
: . . . . .
_ BuKopHCTAHHS - TIOCIiZIOBHMI i HecymepeuBhi p03BI/I.TOK JTyMKH;
AKaIEMITHO ~ HAABHICTE JIOT{YHIX BIIACHHX CYIDKEHB;
YKPAIHCHKOI Ta - JlopeuHa aprymentaiii Ta i BinosiaHicTs
iHO3eMHOT MOBH y BiACTOIOBAHHM MONIOKEHHAM; N
npodeciitniit - TpaBHJIbHA CTPYKTYPA BIATIOBI /I (momoBini);
JUSITBHOCTI Ta - MPaBWIBHICTH BiJIMOBIACH HA 3aIUTAHHS;
JOCTIIKEHHSIX - JIOpeyHa TeXHiKa BiJIOBiJeH Ha 3aNMUTaHHS;
- 3/IaTHICTh pOOUTH BUCHOBKH Ta (POPMYITIOBATH
MIPOMO3UIIIT;
- BUKOPHUCTAHHS 1HO3€MHUX MOB Y npodeciiiHiit
ISIBHOCTI
JlocTaTHs 3pO3yMUIICTh BiIMOBII (JIOMOBIAL) Ta TOpeuHa 90-94
KOMYHIKaI[iiiHa CTpaTeris 3 HE3HAYHUMHU XHUOaMu
Jlo6pa 3po3yMiTicTh BiANOBII (AOIMOBII) Ta JOPEUHA 85-89
KOMYHIKalliliHa cTpaTerist (CyMapHO HE peali30BaHO TPH
BHMOTH)
JloOpa 3po3yMUTICTh BiAMOBIII (JOTIOBI i) Ta JOpEYHA 80-84
KOMYHIKaI[iifHa cTpaTerisi (CyMapHO HE peasli30BaHO
YOTUPY BUMOTH )
JloOpa 3po3yMUTICTh BiAMOBIII (JIOTIOBIII) Ta JOpEYHA 74-79
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He pealli3oBaHo I’ ATh
BHMOT)
3a0BiIbHA 3PO3YMLIICTD BiMOBiAL (JOMOBII) Ta JOpeUHa 70-73
KOMYHIKaI[iliHa cTpaTerisi (CyMapHO HE peaji30BaHo CIM
BHMOT)
3aoBiabHA 3PO3YMLUTICTD BiIMOBIAL (OMOBI1) Ta 65-69

KOMYHIKaIliiiHa cTpareris 3 xubaMu (CyMapHO He
peai3oBaHoO JIeB’ITh BUMOT)
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Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaii, IMoxazuuk
BigmoBigaabHOCTI i aBTOHOMIT OL[IHKH
3a/10BiIbHA 3PO3YMUTICTh BiIMOBIAI (JOTOBII) Ta 60-64
KOMYHIKaIliiiHa cTpareris 3 xubaMu (CyMapHO He
peasnizoBaHo 10 BumMor)
PiBeHb KOMYHIKaIli1 HE3aJOBUILHUIMA <60
Bionogioanvnicme i asmonomin

- JIEMOHCTpaIlis BinMiHHe BOJOLIHHSA KOMIIETEHIIIMU: 95-100

3HAYHOI - BHUKOPHUCTAHHS MPUHITUITIB Ta METO/IIB OpraHizamii

aBTOPUTETHOCTI, JiSIIBHOCTI KOMaH/IY;

IHHOBAIIIHICTD, - e(heKTMBHUI PO3MO/Ii] TIOBHOBAXKEHD B CTPYKTYPi

BHCOKHHU CTYIIIHb KOMaH/U,

CaMOCTIHHOCTI, - MATPUMKa BPIBHOBAXXEHUX CTOCYHKIB 3 WICHAMHU

aKaﬂeMi.‘IHa Ta KOMaH]I1 (BiJMOBIIAIbHICTH 32 B3a€EMOBIIHOCHHN);

HpOd)GClI}'IH’f]. - CTPECOBHTPUBAJICTE;

)106p2quHTCTI” ) - CaMOpEryJIsIis;

IIOCTINHA BIAJAHICTE - TPYJOBa aKTHBHICTh B €KCTPEMATbHHUX CHUTYAIlisX;

PO3BHTKY HOBHX L/ICH - BHUCOKHUU PiBEHb OCOOMCTOTO CTABJICHHS /10 CTIPABH;

a6o npouecis y - BOJIOJIHHS BCiMa BUJaMH HABYAJIBHOI JisUTHHOCTI,

MepeaOBUX KOHTEKCTaX ..

npoibeciiiaof Ta - Hanexch:I p¥BeHL (bsz[aMeHTanbng 3HAHb,

HAYKOBOT JiSUTBHOCT; - HATEKHUH PiBeHb c(hOpMOBaHOCTI 3araJbHOHABYAILHUX

_ 3jaTHICTS 110 YMiHb i HABHHOK '

Ge3MepePBHOTO YneBﬁgHe BOJIO/IIHHS KOMIIETEHILiIMA aBTOHOMIT Ta 90-94

CaMOPO3BHTKY Ta BI/NOBI/IANILHOCTI 3 HE3HAMHUMH XubaMu '

CAMOBIOCKOHAIICHHS JloOGpe BONOIIHHS KOMIIETEHIIIIMA aBTOHOMIT Ta 85-89
BIJIMOB1TAJILHOCTI (HE peaji3oBaHO JBI BUMOTH)
JloGpe BOIOIIHHS KOMIETEHIIISIMH aBTOHOMIT Ta 80-84
BiJIIIOBITAIGHOCTI (HE Peajli30BaHO TPH BUMOTH)
JloOGpe BOJIOIIHHS KOMIIETCHITIIMA aBTOHOMIT Ta 74-79
BiJIMOBIAAJILHOCTI (HE peai30BaHO YOTUPHU BUMOTH)
3a10BiIbHE BOJIOAIHHSA KOMIIETEHIIIIMU aBTOHOMII Ta 70-73
BIJIMOBITAJILHOCTI (HE peasri30BaHoO I ITh BUMOT)
3a10BUILHE BOJIOIIHHS KOMIIETEHIIIIMHA aBTOHOMII Ta 65-69
BiJIMTOBIJAILHOCTI (HE peasi30BaHO HIICTh BUMOT)
3a10BUILHE BOJIOAIHHSA KOMIIETEHIIIIMH aBTOHOMIT Ta 60-64
BIJIMOBITAJILHOCTI (piBeHb (hparMeHTAPHUM )
PiBenp aBTOHOMII Ta BiAMOBIAAILHOCTI HE3A10BIIbHUMN <60

7/ ITHCTPYMEHTH, OBJIAIHAHHSA TA IIPOI'PAMHE 3ABE3INIEYEHHSA

BuxopuctoByeThcs TabopaTopHa Ta IHCTpyMEHTal IbHa 0a3a BUITyCKOBOI Kadenpu Ta kadeapu

€KOJIOT14HO1 TeXHOreHHo1 Oe3neku Ha 6a3i [II1 HBO «IlaBnorpaachbkuii XiMi9HHN 3aBO/I», a TAKOXK
KOMIT'FOTEpHE Ta MyJIbTHME/IiiHe 001aqHanns. Jluctanmiiina miatdgopma Moodle.
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10



W

A.B. ITaBnuuenko, T.B. CkBopuosa. — JI. : HI'Y, 2012. — 184 c.

D.E. Rawlings et. al. Biomining. — Springer, 2007. — 314 p.

A. Schippers et. al. Geobiotechnology I: Metal-related Issues (Advances in
Biochemical Engineering/Biotechnology). — Springer, 2014. — 241 p.

Xwurrune U., beer [1., Jxonc JIx. buorexnonorus [Tekcr] / M. Xurrunc, Jl.
beer, Ix. Ixonc. [lep. ¢ anri. — M.: Mup, 1988. — 480 c.

EmnnoB H.II. OcnoBel OnorexHosmoruu [TekcT]: myig CTyd., acCOUPAHTOB H
npaktud. pabotaukoB / H.I1. Enunos. — C.-T16.: Hayka, 1995. — 600 c.
Eroposa T.A., Knynoa C.M., Xupyxuna E.A. OcHOBbl OHOTEXHOJIOTHUU
[Texct]: yueb. moco6. mns Beicmi. mexa. y4ded. 3aBea. / T.A. Eropoa. — M.:
N3par. uentp «Axkanemusa», 2003. — 208 c.

Cazpikus 10.0., OpexoB C.H., Yakanea M.U. buorexnonorus [Tekct]: yueo.
noco0. 1151 cTya. Beicil. y4eb. 3aBen. / A.B. Katnunckuii. — M.: M3narenbckuii
ueHtp «Axkanemusa», 2006. — 256 c.

HonroBa T.I. Exonoriuna Oe3meka TPyHTIB y TIPHHYOAOOYBHUX pailOHaX:
Monorpadis. — /.: Hauionanbauii rippuumii yaisepeuret, 2009. — 270 c.

11



HaBuanpHe BUaHHSA

POBOYA ITPOI'PAMA HABYAJILHOT JUCIATIIIHNA
«MeToau KOHTPOJIIO CTaHy 3¢MHOI OBEPXHI TAa IPYHTIB»

JUTst 37100yBaviB HAYKOBOTO CTYIICHIO JTOKTOpa (itocodii 3a cremiaabHICTIO
183 «TexHomorii 3aX1UCTy HABKOJIMIITHLOTO CEPEIOBHUIIIAY

Po3pobuuK:
Onekcannp CranicnaBoBud KoBpoB

B penakiiii aBTopa

[TinroToBIC€HO /10 BUXOAY B CBIT
y HarloHaibHOMy TEXHIYHOMY YHIBEPCUTETI
«JIHIPOBCHKA MOTITEXHIKAY.
Cainourso npo BHeceHHs 110 JlepxaBHoro peectpy JK No 1842
49005, m. JIurinpo, npocn. [l. SABopauimkoro, 19

12



