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PoGoua mnporpama HaBuUanbHOi JUCHMIUTIHU «blomaliHIHT» JJis1 MaricTpiB
cnenianbHOCTI 183 «TexHoorii 3aXUCTy HaBKOJIMILIHBOTO cepeoBuiiay / Ham. TexH.

YH-T.

«/lHimpoBCchKa MOJNITEXHIKa», Kad. €KoJorii Ta TEXHOJIOTIH 3aXUCTy

HaBkoyMIIHKOrO cepegonuiia — J[.: HTY «/1Il», 2019. — 12 c.

Po3poOnuku — npod. Kospos O.C., nou. Kiimkina I.1.

PoGova nporpama perinamenrye:

METYy AUCIUILIIHY;

JUCHUIUTIHAPHI ~ pe3yJbTaTH  HaBuYaHHsS, Cc(OpPMOBaHI Ha  OCHOBI
TpaHcpopMallii 0O4IKyBaHUX pe3yJIbTaTIB HABYAHHS OCBITHBOI IPOTpamu;
0a30B1 JUCLMILIIHM;

o0csr 1 po3noit 3a opMaMu opraHizallii OCBITHROTO MPOIECY Ta BUIAAMU
HaBYAJIbHUX 3aHSTh;

nporpamy AUCIUIUTIHY (TEMaTUYHUM TUIaH 32 BUJAMU HAaBYAJIBHUX 3aHSTB);
QITOPUTM OI[IHIOBAHHS PIBHS JOCATHEHHS IUCIUIUTIHAPHUX PE3yJIbTaTiB
HaBYaHHS (ILIKaJIH, 3aCO0U, TPOLETYPH Ta KPUTEPIi OI[IHIOBAHHS);
IHCTPYMEHTH, 00JIaJHAHHS Ta MPOrpaMHe 3a0e3MeYeHHS;

PEKOMEHI0BaH1 JpKkepeia iHpopmMairii.

Po6oua mporpama mpusHaueHa Jyuis peaiizallii KOMIIETEHTHICHOTO MiIX0My Mij
Jyac IUIaHyBaHHS OCBITHBOTO TMIPOIECY, BHUKIAMAHHSA JUCIUILUIIHHA, IiATOTOBKH
CTYJICHTIB 10 KOHTPOJIbHUX 3aXO0/[iB, KOHTPOJIIO MPOBAKEHHS OCBITHBOI JISIILHOCTI,
BHYTPIIITHROTO Ta 30BHIMIHBOTO KOHTPOJIIO 3a0e3NedeHHs SKOCTI BUINOI OCBITH,
aKpeJuTallii OCBITHIX IPOTPaM y MeXKax CIeIiabHOCTI.

PoGoua mnporpama Oyae kopucHOIO I (OpPMYBaHHS 3MICTY ITiJIBHIICHHS
kBauridikallii HAyKoBO-TIeAaroriYHUX MPAIiBHUKIB Kaeap YHIBEpCHUTETY.

[ToromkeHo pimeHHSIM METOAW4YHOI Kowmicii crmemiambHOcTi 183 TexHomorii
3axXHMCTY HAaBKOJIMITHKOTO cepepoBuia (mpotokoa Ne 10 Bix 27.06.2019).
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1 META HABYAJILHOI JIMIUILJITHU

B ocBiTHRO-HayKOBiil mporpami HailloHaTbHOTO TEXHIYHOTO YHIBEPCUTETY
«/IninmpoBceka  momiTexHika»  cnemianbHocTi 183 «TexHomyorii  3axHcTy
HaBKOJIMIIIHBOTO CEPEJOBUIA» 3IIMCHEHO PO3MOAUT MPOrpaMHUX PE3YIbTaTiB
HapuanHs (I[IPH) 3a opranizaniiinumu ¢opmMaMu OCBITHBOTO TpoIieCy. 30Kpema, 10
nucuurutiad B1.4 «bioMaifHIHTY) BIJTHECEHO TaKi pe3yJibTaTH HAaBUAHHS:

BP1.1 | IlpuiiMatu oOrpyHTOBaHI pallioHAJIbHI 1HKEHEPH1 PILIEHHS HA OCHOBI 3HaHb (I3UKO-
TEXHIYHUX TPHUHIUIIB 3aXUCTy OO'€KTIB HABKOJHUIIHHOTO CEPEIOBHUINA, ONEPYIOUU
BIAMOBIIHUMH  (hI3UKO-MATEMAaTUIYHUMHU, XIMIYHUMH, OIOJIOTIYHUMH, TapaMeTpamMu
CUCTEM Ta BHKOPUCTOBYIOYM CYYacH1 TEXHOJIOT1i BIJIHOBJEHHS Ta PEKyJbTHUBaLIi
MOPYILIEHUX 3€MEJIb 1 IPYHTIB

BP1.2 | Ymitu ouiHtoBaTy nanamadTHe 1 610J0TT4HE PI3HOMAHITTS Ta aHAJI3yBaTH HACHIIKU
AHTPOMOTE€HHOI0 BILIMBY HA IPUPOJIHI CEpeOBHIIA

BP1.3 | Po3po6natTu Ta OOIpyHTOBYBAaTHM TEXHOJIOIIYHI pIIIEHHS, [0 3acHOBaHI Ha
BUKOPUCTaHHI Cy4aCHMX METOJIB 3aXUCTy Ta BITHOBJEHHS AETpaJlOBaHUX 00’ €KTIB
HAaBKOJIMIIIHBOTO CEPEJOBHIIA

Meta mucumiuting nossrae y ¢opMyBaHH1 y MailOyTHIX (axiBiiB (MaricTpin)
yMIHb Ta KOMITETSHIIT JIs1 €()eKTUBHOT'O BUKOPUCTAHHS 1HHOBAIIMHUX TEXHOJIOTIN 3
BUIOOYTKY, 30araueHHsS Ta TIEepepoOKM KOPHCHUX KOIMAJIWH 3a  Yy4acTi
MIKPOOPTaHI3MIB Ta POCIMH-TINEPAKYMYIISTOPIB, @ TAKOXK TEXHOJIOT1H 3 610J0T14HOT
OYMCTKH IIAaXTHUX BOJ, OaKTepiaJIbHOIO 3HECIPUCHHs BYTULII, OlopeMmenuartii
3a0pyAHEHUX TEPUTOPIH Ta 1H. €KOJOTTYHO-TIPUHHATHUX TEXHOJIOT1M.

Peanizariis Metn BuMarae tpanchopmMaiiii mporpaMHUX pe3yJbTaTiB HaBYaHHS B
JTUCHUIUTIHAPHI Ta aJIeKBaTHHM BiAOIp 3MICTy HaBYAJIBHOI JUCHUILIIHK 32 UM
KpUTEPIEM.

2 OUIKYBAHI JUCHUIIVIIHAPHI PE3YJBbTATU HABYAHHSA

Hludp JAucuumutinapui pesyabratn Hap4yanus (IAPH)
INPH | mmd¢p APH 3MicT
BP1.1 BP1.1.1-B1.4 | [IpoBOoOuTH CHOCTEpPEKEHHS, IHCTPYMEHTAIbHUN Il NabopaTopHHii

KOHTPOJIb SIKOCTI HAaBKOJIMIIIHBOTO CEPEIOBUINA, BUKOPHUCTOBYIOUHU
Ol01HIMKALIITHI METOIU

BP1.1.2-B1.4 | I[IpoBoautu BubOip OIONOTIYHUX METOMIB  3aXHCTYy JOBKULIS;
3MIIIICHIOBATH MOIIYK HOBITHIX OIOTEXHOJOTIYHUX M OprasizaliifHux
pillieHb, CIOPSAMOBAaHMX HAa  BIPOBAKEHHS y  BUPOOHHIITBO
IHHOBAIIIMHUX  TPHUPOJOOXOPOHHUX  PO3POOOK ¥  CydacHOTO
oOnajiHaHHs; aHAN3yBaTH HAINPSMKA BJIOCKOHAJICHHS ICHYHOUUX
TEXHOJOTIM BHIy4eHHS KOPHUCHHUX KOMIIOHEHTIB MPOMHCIOBHX
B1AX0/IB O10TEXHOJOTIYHUMH METOJAMHU

BP1.2 BP1.2.1-B1.4 | O6rpyHTOoBYBaTH Ta 3aCTOCOBYBAaTHM MPUPOJHI CHCTEMH  JUIs
peKpeariifHoro 3acToCyBaHHs, BAKOPHCTOBYIOUM 3HAHHS JIaHAIIA(TIB

BP1.3 BP1.3.1-B1.4 | Po3po6asiT TEXHOJIOTIYHI pillIEeHHs, 110 3aCHOBaHI HA BUKOPUCTAHHI
CydacHuUX  OIOJIOTIYHMX  METOAIB  3axXHCTy Ta  BIJHOBJIECHHS
JIETPaJOBaHUX 00’ €KTIB HABKOJIMIIHBOTO CEpPelOBUIIIA

4



3 BA3OBI JUCLUTILITHUA

ba3oBuMHN AuCHUIUIIHAMU € NUCHMIUIIHMA SIKi BUBYAJIUCS CTYAEHTAMHU Ha OCBITHBOMY piBHI
OakanaBp, 10 GOPMYyIOTh KOMIIETEHTHOCTI MIOJIO 3JaTHOCTI JO IHIIIATUBHOCTI, BIAMOBIAaIBLHOCTI
Ta HABUYOK JI0 OE3MEYHOT NIsITLHOCTI BIIMOBIIHO 10 MaOYTHHOTO PO pOOOTH.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPTAHI3ALIII OCBITHHOI'O

MNPOLHECY TA BUJAMU HABYAJIbBHUX 3AHATDH

Bux ;- 3 Po3noaina 3a (l)OpMal\./lI/I HABYAHHSA, 200UHU
HABYANBHEX | & S JeHHA BedipHi 3aouma
3aHATH © | ayAMTOpHI | CaMOCTifiHa | ayJWTOPHI | CaMOCTIHHA | ayIMTOPHI | CaMOCTiiHa

3aHATTS pobota 3aHATTA pobota 3aHATTS pobora

JIEKITIHH1 105 38 67 - - - -

MPAaKTUYHI 105 38 67 - - - -

1abopaTopHi - - - - - - -

ceMIHapu - - - - - - -

PA30OM | 210 76 134 - - - -

5 MPOI'PAMA JUCHUIIJVIIHUA 3A BUJAMU HABUYUAJIBHUX 3AHATD

Oobcsr
Hludpu
IPH Buau Ta TeMaTHKA HABYAJIBHUX 3aHSITH CKJIQ/IOBHX,
200UHU
JIEKIIIT 105
BP1.1.1-B1.4 | 1. OcHoBu Mikpo®ioJorii 15 ripHuuTBa 15
BP1.1.2-B1.4 | BinMiHHOCT1 €yKapiOTHUYHHUX 1 MPOKAPIOTHYHUX KIITHH. OCHOBHI
BP1.2.1-B1.4 | kimacu GiomoJiekys (BYIJICBOIM, KUPH, OUTKH, HYKJIETHOBI KHUCIOTH).
BP1.3.1-B1.4 | MikpoOHu#i MOLT: MMOXUBHI PEYOBUHH, KYJIbTYPAIbHE CEPEIOBHIIIC,
(h13UKO-XIMIYHI YMOBH, MATEMaTHYHHUI OTTHC
BPI1.1.1-B1.4 | 2. OcHoBHi MOHSATTHA €HEePreTHYHOro MeTa00.J1i3My 15
BP1.1.2-B1.4 | mikpoopranizmis
BP1.2.1-B1.4 OKHCITIOBaIBLHO-BIIHOBHI peakilii; O10XIMIYHI CTaHAAPTHI YMOBH;
AT®, BiTHOCMHU MK OKHCHO-BIIHOBHUM TIOTEHIIAJIOM 1 €HEPTi€lo;
KOHIICHTpAIlIHHA  3aJICKHICTh  OKMCHO-BIIHOBHOTO  TOTEHIIIANY;
NMPUKIAIM  XIMIYHUX PEUYOBHH — JOHOPIB Ta/ab0 aKIenTopiB
€IEeKTPOHIB.  ABTOTpodHHUII  MeTabonidM.  XeMOJITOTPOpHHIHA,
dboToTpodHuUIi Ta OpraHoTpodHUIl TUII OOMIHY PEUOBUH
BP1.1.1-B1.4 | 3. MexaHni3m GioBHIyroByBaHHS 15
BP1.1.2-B1.4 | bioBunyroByBanHs Ta 6i00kucHeHHs. OCHOBHI MEXaHI3MHU Ta HUIAXH
BP1.2.1-B1.4 | 6ioBunyroByBanHs. MikpoOHEe OKMCHEHHSI/BIAHOBIEHHS —3ai3a.
BP1.3.1-B1.4 | MikpoOHe OKMCHEHHS/BITHOBIICHHS CIpKH
BP1.1.1-B1.4 | 4. TexnoJsorii 6i0BHJIyroByBaHHs 15
BP1.1.2-B1.4 | biotexHoorii BuA0OyBaHHs METalIB 13 CyAbQiIHUX PYA: 3aii3a,
BP1.2.1-B1.4 | cBuHIIIO, Mifi, MapraHIfto, HIKEN0, IUHKY, KOOAIbTY, MHII SIKY,
BP1.3.1-B1.4 | pryri, ypaHy, 30J0Ta TOLIO




OocHar

Hludgpu
JIPH Buau Ta TEeMaTHKA HABYAJIBLHUX 3aHATH CKJIaJJ0BHX,
200UHU
BP1.1.1-B1.4 | 5. OcHoBu ¢iropemenianii mnopymenux Ta 3a0pyAHeHHX 20
BP1.1.2-B1.4 | TepuTopiii
BP1.2.1-B1.4 | OcHOBHI POCIMHHU-TINEPAKYMYJISATOPH Ta CHEKTp 3a0pyIHIOBAYiB
JUIi  BUWJIYYEHHS pOCIMHAMH 3 TBepaux cyocrpariB. Crekrp
3a0pyIHIOBAYIB /ISl BUIYYEHHS POCIMHAMH 3 TBEPAUX CyOCTparTiB.
Kpwurepii nigbopy pociauH i TEXHOJIOTIH diTopemeianii
BP1.1.1-B1.4 | 6. Texuouorii ¢pitopemeniamii 25
BP1.1.2-B1.4 | Texnousorii QiroMaiiHIHTY: (iTOEKCTpakuisi, (ITOaKKyMYymsLis,
BP1.2.1-B1.4 | pusodinpTpanis, ¢iTonerpanais, ¢ITOBHUIIAPOBYBAHHS,
¢itocrabutizanis.  TexHomorii  ytumizamii  (ITOEKCTPAKTOPIB.
BuBueHHs yCHIITHUX TEXHOJIOTIH (iTropemeniarii
INPAKTHUYHI 3AHATTS 105
BP1.1.1-B1.4 | 1. BuBueHHs MIKpOOIOJOTTYHOTO MOALTY 12
BP1.1.2-B1.4 | 2. BusHaueHHs CIPSIMOBAHOCTI OKHCITIOBATEHO-BITHOBITIOBATHHIX 12
BP1.2.1-B1.4 | peakuiii. Penokc-nmoTenmian
BP1.3.1-B1.4 | 3. TocmimkeHHs KUCIOTHUX BIACTUBOCTEN TEXHO3EMIB 12
4. BuznaueHHsl (Pi3UKO-XIMIYHUX apaMeTpiB MYCTUX MOPIL 12
BYT'UIbHUX B1/IBaJIiB
5. BusHaueHHs1 yMOB MiKpOOi0JIOTTYHOTO OKUCIICHHSI MiHEpaJliB 12
BP1.1.1-B1.4 | 6. BuBueHHS TeXHOJIOT1i BEPMUKYJIbTUBYBaHHS 12
BP1.1.2-B1.4 | 7. locnimkeHHs BIUTMBY 3a0pyIHIOBAYiB JOBKULIS HAa CTAH POCIHH 13
BP1.2.1-B1.4 MeTomaMu Ol01H AuKaril
BP1.3.1-B1.4 | 8. JlocnimKeHHs BIUIMBY TOKCHYHMX BiIXO/iB HA CTAaH IPYHTIB Ta 10
POCIHH
9. BuBueHHs (HITOEKCTPAKTUBHOTO MOTEHIIATY Talo(ITHUX POCIUH 10
U151 BIAHOBJIEHHS 3aCOJICHUX 3€Melb
PA30OM 210

6. ONIHIOBAHHS PE3YJIBTATIB HABUAHHS

Ceptudikariis J0CATHEHb CTYACHTIB 3JIMCHIOETHCS 3a JOMOMOTO0 MPO30PHUX MPOIEAYp, IO
IPYHTYIOTbCA Ha OO’€KTUBHHX Kputepisx BinmoBigHo n0 Ilomoxkenns yHiBepcurery «Ilpo
OI[IHIOBaHHS Pe3yNIbTaTiB HaBUAHHS 300yBauiB BUIIOT OCBITHY.

Jlocaruytuii piBeHb KOMIIETEHTHOCTEH BITHOCHO OYIKYBaHUX, IO iAeHTU(]IKOBAHUI Mmil Yac
KOHTPOJILHHX 3aX0/1iB, BiIOOpakae peallbHUI pe3ysibTaT HaBYaHHS CTYJICHTA 32 JUCIUIUTIHOTO.

6.1 Il kaan
OniHroBaHHS HaBYaJIbHUX JOCsTHEHb cTyAeHTiB HTY «/II1» 3xilicHIo€ThCS 32 PEUTHHTOBOIO
(100-6anpHO0O) Ta iHCTHUTYIIHHOIO HiKamamu. OCTaHHS HeoOXximHa (3a OQilliffHOI BiACYTHICTIO
HaI[IOHAJILHOT IIKaJIM) JUIsl KOHBepTallii (mepeBe/leHHs) OLIHOK 3/100yBauiB BHIOI OCBITH Pi3HUX

3aKJIaiB.

HlIkanu oyinoeanna naguanvuux oocaznenv cmyoenmie HTY «/[11»

PeliTunrosa IacTuTyniiina
90...100 BigminHo / Excellent
74...89 no6pe / Good
60...73 3a0BUIbHO / Satisfactory

0...59 He3anoBuIbHO / Fail




Kpenutr HaBuYaJibHOT JMCHUIUTIHU 3apPaxXxOBYETHCS, SKIIO CTYACHT OTPHMAaB IMiJICYMKOBY
omiHky He MeHme 60-Tu OamiB. Hrbkua OIiHKa BBaXKAETHCS aKaJIeMIUYHOIO 3a00ProBaHICTIO, IO
mijuisarae aikBigamnii BinmoBigHo 10 [looskeHHs mpo opraxizamio ocBitHboro miporiecy HTY «II1».

6.2 3acodu Ta npouexypu

3micT 3ac00iB AIarHOCTUKM CIPSIMOBAHO HAa KOHTPOJb PiBHS C(HOPMOBAHOCTI 3HAHb, YMiHb,
KOMYHIKaIlii, aBTOHOMHOCTI Ta BiINOBigaibHOCTI cTyaeHTta 3a Bumoramu HPK mo 8-ro
KBaNi(iKaiifHOTO pIBHSA Mg dYac JEMOHCTpallii pPErIaMeHTOBAHHUX POOOUYOI0 MPOTPaMOI0
pe3yNbTaTiB HaBYaHHS.

CTyneHT mig yac KOHTPOJBHHUX 3aXOJIB Ma€ BUKOHYBAaTH 3aBJAaHHS, OPIEHTOBaHI BHKIIIOYHO
Ha JAEMOHCTpALII0 JUCHUILIIHAPHUX Pe3y/bTaTiB HaBUYaHHS (pO31uI 2).

3aco0u A1arHOCTUKH, 110 HAJJAIOTHCS CTYJE€HTaM Ha KOHTPOJIbHUX 3aX0JaX y BUIJISAL 3aBJaHb
JUIs TIOTOYHOTO Ta IMICYMKOBOIO KOHTPOJIO, (OPMYIOTHCS MIJISXOM KOHKpETH3alil BUXITHUX
JaHUX Ta crioco0y JeMOHCTpaIlil JUCIUILUTIHAPHUX Pe3yIbTaTiB HABUAHHS.

3aco0u JiarHOCTHKU (KOHTPOJIbHI 3aBAAHHS) JJIsl MMOTOYHOIO Ta MIJICYMKOBOTO KOHTPOJIIO
JTUCITUTUTIHY 3aTBEPKYIOTHCS Kadeaporo.

Bumu 3aco0iB MIarHOCTHKK Ta MPOUEAYp OINHIOBAHHS I MOTOYHOTO Ta TMiJICYMKOBOTO
KOHTPOJIIO JAUCLHUIUTIHU MTOIaHO HUXKYE.

3acobu diaznocmuku ma npoyeoypu ouiH08aAHHA

[HOTOYHMI KOHTPOJIb [IJICYMKOBMI KOHTPOJIb
HaBYAJIbHE 3aHATTS . 3acobn MpOIEeypH . 3aco6m IPOLIEYPH
JIarHOCTUKU JIarHOCTUKU
TeKIIiT KOHTPOJIBHI BUKOHAHHS KOMILUIEKCHA | BU3HAYCHHS
3aBIIaHHS 32 3aBJIaHHS I1i/1 9ac | KOHTPOJIbHA |CePEeTHBO3BAXKEHOTO
KO>KHOIO TEMOIO| JICKIT1i poboTta pe3ynbTaTy MOTOYHHUX
MPaKTHUYHI KOHTPOJIbHI BUKOHAHHS (KKP) KOHTPOJTIB;
3aBIaHHA 3a 3aBIaHb T yac BukoHauHs KKP mig gyac
KO>KHOIO TEMOFO| IPAKTUIHUX eK3aMeHy 3a OaKaHHSIM
3aHATh CTY/ICHTA

[Tig yac MOTOYHOTO KOHTPOJIIO JICKIIMHI 3aHATTS OIHIOIOTHCS MUIIXOM BHU3HAYECHHS SIKOCTI
BHKOHAHHS KOHTPOJBHMX KOHKPETH30BaHHMX 3aBJaHb. [IpakTHUYHI 3aHATTS OI[IHIOIOTHCS SIKICTHO
BUKOHAHHS KOHTPOJIBHOTO 200 iHAWBIyalbHOTO 3aBJIaHHS.

SIKIIO 3MICT TEBHOTO BHJAY 3aHITh IMIINOPSAAKOBAHO JCKUIBKOM JECKPHIITOPaM, TO
IHTerpaJibHe 3HAYEHHs OI[IHKM MO’KE€ BHM3HAUATUCS 3 YpaxyBaHHAM BaroBUX KOEQIII€HTIB, IO
BCTAHOBJIIOIOTHCSI BUKJIAJaYEM.

3a HasgBHOCTI PiBHS Pe3yJbTAaTIB MOTOYHUX KOHTPOJIB 3 YCIX BU[IB HABUAJIbHUX 3aHITHh HE
Men1ie 60 GaniB, MiICYMKOBUN KOHTPOJIb 31IICHIOETbCS 06€3 yuacTi CTy/IeHTa UIIXOM BU3HAYCHHS
CepeHhO3BAKEHOTO 3HAYEHHS MOTOYHUX OI[IHOK.

HezanexxHo Bi pe3ynbTaTiB MOTOYHOTO KOHTPOIIO KOKEH CTYJIEHT Ma€ MpPaBO BUKOHYBATH
KKP, sixa MiCTUTB 3aBIaHHS, [0 OXOIUTIOIOTH KIFOYOB1 AUCIUILTIHAPHI Pe3yIbTaTH HaBYAHHSL.

KinpkicTe koHKpeTn3oBaHux 3aBaaHb KKP moBuHHa BinmoBigaTu BigBEJEHOMY yacy Ha
BukoHaHHs. KinbkicTh BapianTiB KKP Mae 3a6e3neunTtu iHAMBIAyati3allito 3aBIaHHS.

3nauenHsi omiHku 3a BukoHaHHS KKP Bu3HauaeThCcs cepeqHBOIO OIHKOK CKIIAJOBHX
(KOHKPETU30BAHUX 3aBJaHb) 1 € OCTATOYHHM.

IaTerpanbue 3HadeHHs omiHkM BUKoHaHHSI KKP Moyke BH3HavaTHcs 3 ypaXyBaHHSIM BaroBUX
Koe(iIi€HTIB, 1110 BCTAHOBIIOETHCS Kadeaporo s KoskHoro neckpuntopa HPK.



6.3 Kpurepii

PeanbHi pe3ynbTaTu HaBUaHHS CTYJICHTA IACHTU(IKYIOTBCS Ta BHUMIPIOIOTBCS BiJHOCHO
OUIKYBaHHX IIiJ] YaC KOHTPOJIBHUX 3aXOJ(IB 32 JOMOMOTOI KPUTEPIiB, IO OMUCYIOTH il CTyICeHTa
IUTsL IEMOHCTpaIlii JOCATHEHHS pPe3y/IbTaTiB HaBUaHHS.

Jlnist OLiHIOBaHHS BUKOHAHHS KOHTPOJIBHUX 3aBJIaHb Il YaC MOTOYHOTO KOHTPOIIO JIEKIIHHUX
1 TpaKTUYHUX 3aHATH B SKOCTI KPHUTEPII0 BUKOPHCTOBYETHCS KOE(IIIEHT 3aCBOEHHS, IO
ABTOMATHYHO AJaNTYeE MOKAa3HUK OLIHKH 10 PEHTUHTOBOI IIIKAJIH:

0Oi =100 a/m,

Jie & — YMCIJIO MPaBUIBHUX BiAMOBiNel a00 BUKOHAHUX CYTTEBUX OINEpalliii BIIMOBITHO 0 €TAIOHY
PIIEHHS; M — 3arajibHa KUIbKICTh 3alIUTaHb a00 CYTTEBUX OIEpalliil eTajJoHy.

[nauBinyanpHi 3aBOaHHS Ta KOMIUIEKCHI KOHTPOJIbHI pOOOTH OIIHIOIOTHCS €KCIEPTHO 3a
JIOTIOMOTO0 KPUTEPIiB, 10 XapaKTepU3YIOTh CIIIBBIJHOIIEHHS BUMOT JI0 PIBHS KOMIIETEHTHOCTEH 1
MOKa3HUKIB OLIHKU 32 PEHTUHIOBOIO LIKAJIOKO.

3MICT KpUTEpIiB CIHUPAETbCd HA KOMIIETEHTHICTHI XapakTepucTuku, BuzHaueHi HPK mns
MaricTepchbKOro piBHsI BUILOT OCBITH (TIOJIAHO HUXKYE).

3azanvHhi Kpumepii 00cAZHEHHA Pe3YIbmamie HA6UaAHHA
ona 8-2o keanigikauininozo piensa 3a HPK

InTerpajbHa KOMIETEHTHICTh — 3JAaTHICTh PO3B’A3yBaTH CKJIAIHI 3afadi 1 mpobiemMu y
MeBHIM ramy3i nmpodeciiiHoi MisUTbHOCTI a00 y TPOIeCi HaBYaHHs, IO Tepeadavae MpOBEIEHHS
JOCTIKeHb Ta/abo 3/11iICHeHHs 1HHOBALlIN Ta XapaKTepU3yeThCs HEBU3HAUEHICTIO YMOB 1 BUMOT.

Jleckpunropu HPK Bumoru o 3HaHb, ylV-liHb, I-COMyHiKaII-i'l., aBTOHOMHOCTi HOK.aSHI/IK
Ta BignmoBizaabHOCTI OIIHKH
3HaHHA
— crerianizoBaHi BiamoBink BigMiHHA — IpaBUIIbHA, OOTPYHTOBAHA, 95-100
KOHIICTITYaTbH1 OCMHCJIEHA.
3HaHHS, HAOYTI y XapakTepusye HasBHICTb:
Mporieci HaBYaHHS —  CHeIiai30BaHMX KOHIETITYaJIbHUX 3HaHb Ha PiBHI
Ta/abo mpodeciitHoT HOBITHIX JIOCATHEHb;
JISUTBHOCTI Ha PiBHI — KPUTHUYHE OCMHCIICHHSI Mpo0OJieM y HaBYaHH1 Ta/abo
HOBITHIX JOCSITHEHD, npodeciifHii ASUTBHOCTI Ta Ha MEX1 MTPEAMETHUX
SIK1 € OCHOBOXO JUISI rarysei
OPHTIHATBHOTO BianoBink MicTUTh HEe TPyOi MOMMIIKH a00 OMKMCKU 90-94
MUCJIEHHS Ta BiamoBine npaBwmiibHa, ajie Ma€ NMEBHI HETOYHOCTI 85-89
IHHOBaLIIHOT BiamoBine mnpaBuibHA, ajle Ma€ TEBHI HETOYHOCTI M 80-84
JUsIIBHOCTI, 30KPEMA | HEJOCTATHLO OOIPYHTOBAHA
B KOHTEKCTI BiamoBine mpaBwibHa, aje Ma€e TIEBHI HETOYHOCTI, 74-79
JOCHITHUIBKOT HEJIOCTaTHHO OOIPYHTOBAHA T4 OCMHUCIICHA
poboru; BianoBine ¢pparmMenTapHa 70-73
— KpHUTHYHC BinnoBigs AEMOHCTpPYE HEUITKI YSIBJIEHHS CTYIEHTa IpO 65-69
OCMHCJICHHA | 00’exT BUBUEHHS
npo0IieM y HaBYaHHI | Pigeny, 3HaHP MIHIMATBHO 3a7J0BUIbHUN 60-64
Ta /a0 npoQecifinill | pipeny, sHanb HesanoBLIbHMI <60
JISIBHOCTI Ta Ha
MeXI1 MPeAMETHUX
rajrysen
Yminnua
— PpO3B’s3aHHA BinnoBigs Xapakrepusye yMiHHS: 95-100
CKJIaIHUX 3a7a4 1 —  BUSBJISTH MPOOJIEMH;
npobiem, 1o — (opMysIOBaTH TiNOTE3M;
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KOMYHIKaIliiiHa cTparerig (CyMapHO HE peasli30oBaHO TpU

Jleckpunropn HPK Bumoru 10 3HaHBb, ylVfiHb, l.COMyHiKaII.i'l', ABTOHOMHOCTI HOK.ZBHI/IK
Ta BiNoBixaabHOCTI OLIHKH
noTpedye — po3B’sA3yBaTH MPOOIEMHU;
OHOBJICHHS Ta — OHOBJIIOBATH 3HAHHS;
iHTEerpaIii 3HaHb, — IHTerpyBaTH 3HAHHS;
4acTo B yMOBax — TPOBAJAWUTH IHHOBAIIWHY JiSUTBHICTB;
HETIOBHOT/HEZOCTATH — TPOBAJUTH HAYKOBY NISUTbHICTH
b0 iH(popMarrii Ta BinnoBigs xapakTepu3ye YMiHHS 3aCTOCOBYBAaTH 3HAHHS B 90-94
CyIEpewINBUX NPaKTUYHIN JISUTBHOCTI 3 HE TPYOMMH MOMMIKAMH
BHMOT; BinnoBigs xapakTepu3ye YMiHHS 3aCTOCOBYBAaTH 3HAHHS B 85-89
— TIPOBaKCHHSA NPAKTHYHIA JISUTBHOCTI, ajJie Ma€ IEeBHI HETOYHOCTI TpH
JIOCITITHUIBKOT peauizaltii oJiHi€i BAMOTH
Ta/ab0 HHOBALIAHOI | BifmoBiak XapakTepusye YMiHHS 3aCTOCOBYBATH 3HAHHS B 80-84
JISITEHOCTI NPAaKTHYHIA iUIBHOCTI, aje Mae TEBHI HETOYHOCTI IpU
peaizallii 1BOX BUMOT
BinnoBigp xapakrepu3ye yMiHHS 3aCTOCOBYBAaTH 3HAHHS B 74-79
MPaKTUYHIA JISVIBHOCTI, aje Ma€ IEeBHI HETOYHOCTI INpHU
peaizallii TphOX BUMOT
BinnoBigp xapakTepu3ye yMiHHS 3aCTOCOBYBAaTH 3HAHHS B 70-73
MPaKTUYHIA JISUIBHOCTI, ajge Ma€ MEeBHI HETOYHOCTI MpH
peanizaiiii Y0OTHPHOX BUMOT
BimnoBins xapakTepu3ye YMiHHsS 3aCTOCOBYBATH 3HAHHS B 65-69
MIPaKTUYHIN JisUIbHOCTI IPYU BUKOHAHHI 3aBJJaHb 32 3pa3KOM
BiamoBink xapakTepuszye yMiHHS 3aCTOCOBYBAaTH 3HaHHS 60-64
IIpY BUKOHAHHI 3aBJAHb 32 3pa3KoM, aJie 3 HETOYHOCTSAMHU
PiBeHb ymiHb HE3aIOBUTLHUT <60
Komynixauia
— 3po3yMise i 3p03yMUTICTh BiIMOBII (AOMOBII1). 95-100
HeIBO3HAUYHE Moesa:
JIOHECEHH$ BJIACHUX — IpaBUIIbHA;
BHCHOBKIB, a TAKOX —  4YHCTa;
3HaHb Ta MOSICHEHb, — sCHa;
1o iX — TOYHA;
OOTPYHTOBYIOTb, JI0 — JIOTiYHa;
(haxiBiiB i — BHUpa3Ha;
He(daxiBIIiB, — JIAKOHIYHA.
30KpeMa J0 ocil, aki | Komyuikayitina cmpamezis:
HaBYaIOThCS; — TOCIIIOBHHH 1 HECYNIEpEeWINBUN PO3BUTOK TYMKH;
— BUKOPUCTaHHA — HasBHICTb JIOT'TYHUX BJIACHUX CY/KEHb;
1HO3EMHUX MOB Y — JlIopeyHa aprymeHTailii Ta ii BiloBiIHICTh
npodeciitHin BiJICTOIOBAHUM TIOJIOKEHHSIM;
JUSUTBHOCTI — TpaBWIbHA CTPYKTYpa BiAMOBiAL (IOMOBII);
— TMpaBWIBHICT BIAMOBIACH Ha 3allUTAHHS;
— JIopeyHa TeXHiKa BIAMOBiIeH Ha 3aNTUTaHHS,
— 3JIaTHICTh pOOUTH BUCHOBKH Ta ()OPMYIIIOBATH
POTO3UIILT;
— BUKOPUCTaHHS IHO3EMHHUX MOB y IpodeciiHii
USIBHOCTI
JlocTaTHs 3pO3yMUTICTh BiAMOBiAI (JOMOBiAI) Ta JOpedHa 90-94
KOMYHIKaI[ii{Ha CTpaTeris 3 He3HAYHUMH XHUOaMH
JloGpa 3po3yMiTicTh BiAMOBiAlI (IOTOBiNI) Ta JOpedyHa 85-89
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Heckpuntopn HPK

Bumoru 10 3HaHb, yMiHb, KOMYHiKaIlil, ABTOHOMHOCTI
Ta BignmoBigaJaLHOCTI

IMoxka3zHuk
OLIHKH

BHMOT'H)

JloGpa 3po3yMiTiCTh BiAMOBIAI (IOTOBiNI) Ta JOpedYHa
KOMYHIKAIliifHa ~CcTparerisis (CymMapHO HE peai30BaHO
YOTHUPH BUMOTH)

80-84

JloOpa 3po3yMiTiCTh BimMOBiAI (JOMOBiAI) Ta JOpedHa
KOMYHIKaIliifHa cTpaTeris (CyMapHO HE peali3oBaHO I1’SITh
BHMOT)

74-79

3a710BUIbHA 3pO3yMUTICTH BiAMOBIiAl (OTMOBi/I) Ta JOpedHa
KOMYHIKaIllifHa cTpaTerisi (CymMapHO HE peai30BaHO CiM
BHMOT)

70-73

3aloBiTbHA  3pO3YMUTICTh  BINMOBIII
KOMYHIKaI[liiHa cTparterii 3 Xubamu
peaJli3oBaHo JEB’ATh BUMOT)

(momoBimi) Ta
(cymapHo He

65-69

3al0oBiTbHA  3pO3YMUTICTh  BIAMOBIII
KOMYHIKaIlliiHa cTparterii 3 Xubamu
peasizoBado 10 Bumor)

(momoBinil) Ta
(cymapHo He

60-64

PiBen» koMyHiKaIlil HE3aJOBUTHHUHT

<60

Aemonomnuicms ma 6ionoeioabHicms

— BIAIIOBITAJIBHICTE 34

PO3BUTOK
npodeciitHoTo
3HAHHS 1 TPAKTHUK,
OIIHKY
CTPaTEeTT4HOTO
PO3BUTKY KOMaH/IH;
3IaTHICTBH J10

O IAJTBIIIOTO
HaBYaHHSI, SIKE
3HAYHOIO MIpOIO €
ABTOHOMHHM Ta
CaMOCTIMHUM

BiagMinge BOIOIIHHS KOMIIETEHIISIMU:

— BHUKOPHUCTAHHS MPUHLUIIB Ta METOAIB OpraHizarii
IISUTbHOCTI KOMaHIU;

— edeKTUBHUN PO3MO/ILT TOBHOBAXEHB B CTPYKTYPI
KOMaH/I!;

— TIATPUMKA BPIBHOBAKEHUX CTOCYHKIB 3 WICHAMH
KOMaHI¥ (BIAMOBIJAIBHICT 32 B3aEMOBITHOCUHN);

—  CTPECOBHUTPHUBAIICTS;

—  CaMOpETYJIsAIif;

— TPYyIOBa aKTUBHICTb B €KCTPEMaTbHUX CUTYAIIsIX;

— BHCOKHI piBEHb OCOOMCTOrO CTABJICHHS J0 CIPABHU;

— BOJIOJIHHS BCiMa BHJaMHU HaBYAJbHOI JisJIBHOCTI;

— HaJEeXHUH piBeHb PYHIAMEHTAIbHUX 3HAHD;

— HaJICKHHH piBeHb CPOPMOBAHOCTI
3arajJbHOHABYAIBHUX YMIHb 1 HABUUOK

95-100

YieBHEHE BOJIOAIHHS KOMIIETEHIIIMA aBTOHOMHOCTI Ta
BIAMOBITAIBLHOCTI 3 HE3HAYHUMU XUOaMU

90-94

Jlobpe BOJOMIHHS KOMIICTCHIIISMH aBTOHOMHOCTI Ta
BIJITOBIIAJILHOCTI (HE peai3oBaHO JBI BUMOTH)

85-89

Jlobpe BOJOMIHHS KOMIICTCHIIISMH aBTOHOMHOCTI Ta
BIJIOBIIAILHOCTI (HE peasi3oBaHO TPH BUMOTH)

80-84

JloOpe BOJNOAIHHA KOMIETEHI[SMH aBTOHOMHOCTI Ta
BIANOBIAATBHOCTI (HE peasli3oBaHO YOTHPU BUMOTH)

74-79

3a10BUIbHE BOJIOMIHHS KOMIIETEHIISIMH aBTOHOMHOCTI Ta
BIZIMOBIIaJIbHOCTI (HE peaii3oBaHoO M’ SITh BUMOT)

70-73

3a10BUIbHE BOJOMIHHS KOMIIETEHISIMH aBTOHOMHOCTI Ta
BIZIMOBIIaJIbHOCTI (HE peaii3oBaHoO IIICTh BUMOT)

65-69

3a0BUIbHE BOJIOJIHHS KOMIIETEHIISIMU aBTOHOMHOCTI Ta
BIJINOBIJANIbHOCTI (piBeHb (PparMeHTapHUIA)

60-64

PiBeHL aBTOHOMHOCTI Ta BIAMIOBIAAILHOCTI HE3aI0BLUILHUI

<60
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/ IHCTPYMEHTH, OBJIAIHAHHS TA ITPOI'PAMHE 3ABE3IIEYEHHSA

BukopucroByeThcs 1aboparopHa Ta IHCTpyMEHTaIbHa 0a3a BUITYCKOBO1 Kadenpu Ta Kadeapu
eKoJIOTTuHOT TeXHOTeHHO1 Oe3neku Ha 0a3i {11 HBO «IlaBmorpaacbkuii XiMiuHUN 3aBO/I», & TAKOXK
KOMIT' FOTEpHE Ta MyJIbTUME/IiiHe 00magHants. Jluctanniina miardpopma Moodle.

8 PEKOMEH/JOBAHI JIUKEPEJA IH®OPMALIIT

1. TlpoekT craHmapTy BHIOT OCBITH IIATOTOBKM Marictpa 3  CICMIiaJbHOCTI
183 «TexHomorii 3aXucTy HaBKOJIHMIIHBOTO cepenoBumay. CBO-2016. — K.: MOH VYxkpainu, 2016.
—16c.
Bbazosi

1. Biorexnousorii B ekojyorii. MeToanuHi peKoMeHAaIlll 0 BUKOHAHHS MPAKTUYHUX POOIT 3
JUCUMIUIIHU CcTyAeHTaMu Hampsimy miarotoBku 7(8).040106 Exosoris, oXopoHa HaBKOJHUIIHBOTO
cepenoBuia Ta 30amaHcoBaHe mpupoaokopuctyBans / A.l. Topoa, C.M. Jlucumpka, A.B.
[MaBmuuenko, I.I. Kimmkina. — /1. : HI'Y, 2011. — 43 c.

2. biotexHonorii B ekoiorii: HaB4. mocioHuk // A.l. T'opoa, C.M. Jlucumpka, A.B.
[TaBamuenko, T.B. CkBopuosa. — /1. : HI'Y, 2012. — 184 c.

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

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

Jlonomixkni

1. E.R. Donati and W. Sand (2009). Microbial Processing of Metal Sulfides. — Springer, 328
p.

2. Brock: Biology of Microorganisms, Global Edition. — Addison-Wesley Longman,
Amsterdam, 2014. — 1032 pp.

3. Lehninger: Principles of Biochemistry: International Edition. — W. H. Freeman, 2013. —
1198 pp.

4. Xurrunc, U., beer /., Ixonc JIx. buorexnonmorus [Texcr] / M. Xurrune, . beer, JIx.
Hxownc. Ilep. ¢ anrn. — M.: Mup, 1988. —480 c.

5. EmunoB, H.II. OcHoBbl OuoTexHosorun [TekcT]: mis cTyd., acHUpaHTOB WU IIPAKTHY.
pabotaukoB / H.I1. Enmunos. — C.-I16.: Hayka, 1995. — 600 c.

6. EropoBa, T.A., KnynoBa C.M., )KuByxuna E.A. OcHoBbl 6uorexnonoruu [Tekcr]: yueO.
nmoco0. ams Beicl. nen. yued. 3asen. / T.A. EropoBa. — M.: U3nat. uentp «Axagemusi», 2003. — 208
c.

7. PoroB, N.A., Antunosa JI.B., IllyBaesa I'.Il. [Tumesas OuorexHonorusi. B 4 xu. Ku. 1.
OcHoBbl numieBoit 6uotexnosoruu [Tekcr]| / U.A. Poros, JL.B. Antumnosa, I'.Il. lllypaeBa. — M.:
KomocC, 2004. — 440 c.

8. Caspikun 10.0., OpexoB C.H., Yakanesa N.U. buotexnonorus [Tekcrt]: yued. mocob. mis
cTyad. Beicil. yueO. 3aBen. / A.B. Katnmunckuii. — M.: U3natenbckuii neHTp «Akagemus», 2006. —
256 c.

9. T'ansac B.JI., Konotauupkuii A.I'. bioximiuawuii i 6ioTexHonoriunuii cnoBHuK [Tekct] / B.JL
lansic, A.T'. Konorauubkwii. — JIbBiB: OpissHa-Hosa, 2006. — 468 c.

10. Epmumun, A.Il. 'eHetndyeckun MoaudUIMpOBaHHBIE OPraHU3MbBI: MU(BI U PEATbHOCTh
[Tekcr] / A.Il. Epmumina. — MH.: Taxuounoris, 2004. — 118 c.

11



POBOYA ITPOTPAMA HABYAJILHOI TUCLIAITIJIIHA
«biomalHIHT»
JUTSL MaricTpiB
cnemianbHOCTI 183 «TexHonorii 3aXucTy HaBKOJIMIIHBOI'O CEPEAOBHILIA»

Po3poOnuku:
Onexcangp CranicinaBoBud KoBpos,
Ipuna IBaniBHa Knimkina

B penaxkiii aBTopiB

[TinroToBiI€HO 10 BUXOY B CBIT
y HamionansHOMY TE€XHIYHOMY YHIBEPCUTETI
«/IHIMPOBCHKA MOTITEXHIKAY.
CsigoutBo npo BHeceHHs 110 Jlep:xkaBHoro peectpy IK Ne 1842
49005, M. JIrinpo, npocn. . SABopauIskoro, 19

12



	ЗМІСТ
	1 МЕТА НАВЧАЛЬНОЇ ДИЦИПЛІНИ
	2 ОЧІКУВАНІ ДИСЦИПЛІНАРНІ РЕЗУЛЬТАТИ НАВЧАННЯ
	3 БАЗОВІ ДИСЦИПЛІНИ
	4 ОБСЯГ І РОЗПОДІЛ ЗА ФОРМАМИ ОРГАНІЗАЦІЇ ОСВІТНЬОГО ПРОЦЕСУ ТА ВИДАМИ НАВЧАЛЬНИХ ЗАНЯТЬ
	5 ПРОГРАМА ДИСЦИПЛІНИ ЗА ВИДАМИ НАВЧАЛЬНИХ ЗАНЯТЬ
	7 ІНСТРУМЕНТИ, ОБЛАДНАННЯ ТА ПРОГРАМНЕ ЗАБЕЗПЕЧЕННЯ
	8 РЕКОМЕНДОВАНІ ДЖЕРЕЛА ІНФОРМАЦІЇ

