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BCTVYII

@daxoBuil ICOUT MPOBOJUTHCS 31 BCTYINHUKAMHM Ha HABYaHHS 3a OCBITHBHOIO IMPOrPaMOI0
miAroToBKM MarictpiB «bioTexHosorii» 3a cremianeHicTio 162 BbioTexHomorii Ta 6ioiH)XeHepis.
Meroro mporpamMu € O3HAHOMHTH aOITYpi€HTIB, IO MalTh IUIUIOM OakajlaBpa Ta XOYyTh
MIPOJOBXKUTU HAaBYaHHS B MaricTparypi, 3 yMOBaMH Ta OCOOJMBOCTSMH NpPOBEACHHS (HaxoBOro
icruTy. 3aBIaHHAM MPOTPaMU € HaTaHHS MEePEIiKy HAaBYAJIBHOTO Ta IH(POpMaIiHHOTO MaTepiany s
MPOBEICHHS ICTIUTY, 10 JOTIOMOXKE BCTYITHUKY MIATOTYBAaTHCSA A0 KOHKYPCHOTO BiIOOpY.

®axoBHi ICIUT JJO3BOJISIE OL[IHUTH PiBEHb MIATOTOBKY a0iTypi€HTA JIJIsl HABYAHHS 33 OCBITHIM
CTyNEHEM MaricTpa Ta chOpMOBAHOCTI 3JaTHOCTI JI0 IHTEIPOBAHOI'O 3aCTOCYBAaHHS HAOYTHX 3HAHB B
paMKax OCHOBHUX (paXOBHUX AUCITUIUTIH OaKaIaBpPChKOT MiATOTOBKH.

[Iporpama ¢axoBoro icnuty nepeadayae nepeBipky HaOyTTs BCTYITHHKOM KOMITIETEHTHOCTEH
Ta pe3yJbTaTiB HABYAHHS, [0 BU3HAYCHI CTAHJAPTOM BHUINOI OCBITH 3a CHEIialbHICTIO 162
biorexnonorii Ta GioimkeHepis A nepuoro (6akagaBpcbkoro) piBHS BUIIOi ocBiTH. OOpaHi ans
3aBJlaHb MUTaHHS MOJaHl Y OCHOBHINM YacTHHI mporpamu. Takoxk B Mporpami HaBEACHWM MPUKIA
eK3aMEeHAIllfHOTO OineTy, SKUH CKIAZaeThCs 3 TPHhOX TEOPETUYHMX 3alUTaHb 3 PI3HUX
nepepaxoBaHUX BUIIE AUCUUILTIH, BiAMOBIAb HA sIKi a0iTYypi€HT HAaJa€ y MUCHbMOBOMY BHUTJISII.

daxoBWil ICIIUT MPOBOAMTHCA B OYHIA ab0 AUCTAHIIHHIA (GOpMi 3 BHKOPHCTAHHIM
TEXHOJIOTiH JUCTAHIIIHOrO HaBYaHHS Ta CepBiCy BigeorenedonHoro 38's3ky (Zoom, GoogleMeet
TOIL0) 13 000B’A3KOBOIO Biico(iKcalli€l0 MPOLeCy NPOBEACHHS ICIIUTY.

[Topsimok mpoBeaeHHs ek3aMeny BifnoBigae «llooxeHHI0 PO MOTOYHUH, KaJIeHJapHUH Ta
CeMeCTpoBUH  KOHTpoib  pe3ynpTaTiB  HaByanHd B KIII  im. Irops  Cikopcbkoro»

(https://osvita.kpi.ua/node/32) ta «PernameHTam MpoOBEACHHS CEMECTPOBOIO KOHTPOIIO Ta 3aXUCTIB

KBali(ikamifHUX  poOIT Ta  aTecTallliHUX  €K3aMEHIB B  JUCTAHLIMHOMY  PEXHUMI»

(https://osvita.kpi.ua/node/148).
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1 OCHOBHMI BUKJIA ]

1.1 Ilepeaik Tem siKi BXOAATH 10 NPOrpaMu

[Iporpama (axoBoro icoUTy MICTUTh TEMH, SIKi NpPU3HAYEHI ISl TepeBipku HAOyTTS
BCTYITHUKOM KOMIIETEHTHOCTEH Ta pe3y/IbTaTiB HaBUYAHHS, 1110 BU3HAUCHI CTAHAAPTOM BHUILOI OCBITH
3a cnenianbHicTio 162 BioTexHoorii Ta 6ioiHkeHepis A nepuoro (6akaaaBpchbKOro) piBHS BUIIOT
ocBiti. Jlo mporpamMu (axoBOro icuTy BKIIIOYEHO TEOPETHYHI MUTAHHS 3 TaKUX TEM. 3arajbHa
MikpoOiosoris, Bipycoisoris, 0ioximis, reHeTHKa, 3arajbHa OI0TEXHOJOTis, MPOLECH 1 amaparu
010TEXHOJIOTIYHUX BUPOOHHUIITB.

1.2 3micT nporpamu

1. CraHoBJieHHI Ta PO3BUTOK MikpoOiosiorii. Mopdonoriyauii mepionx pO3BUTKY
MmikpoOiosorii. Exosnoro-gizionoriyauii nepiog po3BUTKY MikpoOiosorii. Biakpurts Jlyi Ilactepa
(ydactp MikpoOiB y Oi0XIMIYHOMY MEpPETBOPEHHI PEYOBUH; OpOMAIHHA; aHaepobio3; mpobiema
CaMO03apO/DKEHHS KHUTTS; MIKPOOPTaHi3MH — 30y/IHUKH 3aXBOPIOBaHb; aTCHYaIlisl MIKPOOPTraHi3MiB).
Binkputtss Po6epra Koxa. Po3poOka metoniB nmocnimxenb. Bkiag y po3BUTOK MikpoOiosorii
BITYM3HSHUX BYCHHX ((arommrapHa Teopis IMyHITETYy;, XEMOCHHTE3, HAKONWYyBaHi KyJIbTYpH;
BIJIKpUTTS BIpYCiB Ta iH.). Po3BuTOK MiKpoOiosnorii y 20-My CTOMITTI.

2. ITono:keHHs1 MikpooprauismiB y npupoi. XapakTepHi 03HaKH €yKapioT Ta MPOKapioT.
CTpyKTypHi, TeHeTUYHI1, QYHKI[IOHAJIbHI Ta XiMI4H1 BIIMIHHOCTI TPOKAPIOT Ta e€yKapioT (MiACYyMKOBI
naHi). XapakTepHi O3HAKM TPAMIIO3UTHBHHX Ta TPaMHETaTHBHUX Oakrepidd (MiJACYMKOBI [aHi).
Knacudikamist kxuBUX OprasizmiB. AKapiOTH, NMPOKapiOTH Ta €yKapioTu. 3araibHi BIACTUBOCTI
MIKpOOpraHi3miB (po3Mip 0COOMHM Ta CHiBBIJHOIICHHS MK MMOBEPXHEIO Ta 00’ €MOM; IJIACTUYHICTh
MeTaboI1i3My; PO3MOBCIOIKEHHS MIKPOOPTaHi3MiB).

Mopdororis mikpooprani3mis. bakrepii (chepruni 6axTepii, a00 KOKH; IIITiHAPHYHA HopMma
OakTtepiil; OGakrepii cmipanbHOi (popMu; 3BUBHCTI, OakTepii HE3BMYHOI (popmMu; HUTYACTI HopMU
OaxTepiif). MiKpoCKOMiuHI MilleianbHl TpUOU (BEreTaTUBHE TUJIO; PICT Ta PO3ZMHOXKEHHS TPUOIB).
Jpixmxki.

3. Ximiunmii ckiaag OakrtepiagabHoi kiaiTmHu. KiliTMHHAa BOJA; E€IEMEHTHWUH CKIAI;
OpraHi4Hi CHOJYKHU: OUIKH, HYKJIETHOBI KUCIIOTH, BYTJIEBOJIH, JIIIIAN, TITMEHTH.

4. Bynosa mikpoOHoi kiaiTunu. KiniTuHHI cTiHKM MiKkpoopraHi3MiB. [loBepXHEB1 CTpyKTypH
KJIITHUHHOI CTIHKHU OakTepiit (JUKTYTHUKH 1 pyXoMicTbh; (piMOPpii Ta miji; TAKCUCH; KaIlcyia Ta CIM30BUHA
miap). bynmoBa 1 XIMIYHUM CKIaJ KITHHHUX CTIHOK IpokapioT (¢apOyBanHs 3a ['pamowm;
NEeNTUIOTIIIKAHYU; KIITUHHA CTIHKA TPAMITO3UTUBHUX Ta TPAMHEraTUBHUX OaKTepiif; Jis Ji301UMY Ta
TIEHIIWIIHY; 30BHIIIHS MEMOpaHa).

MemOpanu MiKpoOHHMX KJIITHH. 3arajibHi yABJICHHS MPO XIMIYHUHM cKiaj i Oy10By MeMOpaH.
[MuTonnazmatnyHa MeMOpaHa (memOpaHH1 OLIKM; MeMOpaHHI BYIJIEBOJAM; JIMIAM MeMOpaH).
CrpykTypHi 1 pyHKIIIOHAIbHI 0COOIMBOCTI MEMOpPaH MPOKApIOT Ta eyKapioT (MeMOpaHH1 yTBOPEHHS
rpaMHETaTHBHUAX Ta TIPAMIIO3UTUBHHUX OakTepiii). BHYTPINIHBOKIITHHHI CTPYKTypH. PubGocomu.
Bakyoni. Kap6okcucomu. Marnitocomu. 3amacHi pedyoBHHM (TIOJicaxapuad, >KUPOMOIiOHI
pedoBuHH, nomigocdaru, cipka). Hykneoin. [TozaxpoMocoMHI reHETHYHI €J1€MEHTH.

@®opmu cnokoro 'y Oakrepil. Engocnopu (T€pMOpPE3UCTEHTHICTH CIIOp; XapaKTEpUCTHKA
CIIOPOYTBOPIOBAJIbHUX OaKTepiii; BUSBIECHHS €HOCIIOP; CIIOPOYTBOPEHHS; BIACTUBOCTI 3pUIHUX CIIOP;
IPOPOCTAHHS CIOp; TPUBANICTh JKUTTA crop). [Hmi ¢opMu Ccrnokow (IUCTH, €K30CTOpH,
MIKCOCTIOPH).

5. Pict Ta xkuBJjeHHs1 MikpoopraHi3miB. /lis Ha MIKpOOpraHi3MH 30BHIIIHIX (aKTOpiB.
®i3uyH1 pakTOpH (TEmMnepaTypa; BOJIOTICTh 1 OCMOTHYHUN TUCK; TAPOCTATUYHHM THUCK; TPOMEHHCTA
€Hepris; eJIeKTPUKA; YIbTPa3BYK). XiMiuHi (pakTopu (KOHLIEHTpALis 10HIB BOJHIO; KUCEHb Ta aepallis,
OKHCHO-BI/IHOBHMI TMOTEHI[ia]l CepeloBUIIA; XIMIUHI CHOJNYKH). 3aruleiab Ta 3HUIICHHA
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MiKpoopraHizmMiB. Meroau crepumizamii (BOJIOTHH jKap; CyXui *xap; (PiIbTpalris; OMpOMIHECHHS,
ximiuHi 3acobm). MeToau koHcepBYBaHHA ((pi3WUHI Ta XIMI4YHI METO/IN).

AJIanTUBHI peakIlii MiKpoopraHi3MiB Ha CTPECOBi Jii. 3MIHU B JIMIAHOMY CKJaJi MeMOpaH.
YTBOpPEHHS MPOTEKTOPHUX CHOJYK (OCMOIPOTEKTOPH; MIrMEHTH; BYIJIEBOJIU; MPOTEKTOPHI OLIKH).
AHTHpaguKaIbHUA  3axUCT. Poyib MIKKIITHHHMX XIMIYHMX KOMYHIKamii B  ajamrarii
MIKpPOOPraHi3MiB JI0 CTpecy. PerynsTopHi cucteMu BiAMOBiZ HAa CTPECOBI Aii.

JKupnenns mikpoopraHi3miB. ['010BHI Ta MiHOpHI OioeneMeHTH. J[Ba OCHOBHI MeXaHi3MHU
cuaresy AT®  (dochopunroBaHHsS TpuU  TEpEeHECEHHI  ENeKTPOHIB Ta  cyOcTparHe
dbochopumtoBants). Tunu XxuBJICHHS (IMOXUBHI PEUOBHHM SIK JDKEpera eHeprii; MOKUBHI pEeUYOBHUHU
K JKepeJa BYTJICLIo Ta JOHOpH enekTpoHiB). [lotpedu mikpoopranizmiB y ¢aktopax pocty. Tumnu
HOXKUBHUX CEPEAOBUIL Ul BHPOLIYBAaHHS MIKpOOpraHi3MmiB. EJEKTHBHI METOAM KyJIbTHBYBaHHSI
(HaKkoNM4YyBaJIbHI Ta YKCTI KYIbTYypH). MeXaHi3MU TPAHCTIOPTY MOKUBHUX PEUOBUH B OaKTEpiabHy
KIIITHHY.

®izionoris pocty. BusHaueHHs pocTy (MOHATTSA «picT»). PosmuokeHHst Oakrtepiid. Pict
OakTepiii B OakTepianbHIN momyssiii. MeToau BH3HAYEHHS KOHIICHTpaIlii OakTepiii Ta OGiomacwu.
ExcrioHeHIansHUi picT Ta TpHBAIICTH, TeHepamii. Pict Oakrepiii B TepiogWdHIA KYyJIbTYpI.
[Tapametrpn kpuBoi pocTy. Pict B Oe3mepepBHiil KynbTypi. [IpMHIMIOBI BiAMIHHOCTI MiX
NEepiOIMYHOI0 Ta Oe3MepepBHOIO KynbTypaMu. CHHXPOHHI KYJIbTYpPH.

6. Cucrematuka npokapior. Beryn no cucremaruku 6axtepiid. [Ipunnunu kinacudikarii
OakTepiii; TEpMIHOJIOTIs, SIKa BHKOPHUCTOBYEThCS B cHUCTeMaTHIll (kiacuikaiis; HOMEHKIATYpa;
TakcoH, imeHtudikaris). Konuemnuis Bumy B OakTepionorii. IcTOpuYHI acmeKTH CHCTEMaTHUKU
Oakrepiii. Po3ninenns 9-ro Bunanus bepmki Ha «KepiBHUIITBO 3 cuctemMaTukm» i «KepiBHUITBO 3
inenTudikarii 6akTepii».

XapakrepucTiuka TakcoHiB Bumoro panry (Kareropiit) 3rimHo 9-ro Bumanus KepiBHunrsa
bepmki 3 cucreMaTuku OakTepii.

CyuacHi Hamps MK B cucrteMaTumi Oakrtepid. Hemonmiku ¢(eHOTHIIOBOI CHCTEMaTHKH.
I'enocucremarnka Oaktepiit (Bmict I'll B JHK; riopmmmzamis JHK-JIHK Tta JIHK-PHK;
aMIHOKHUCIJIOTHA MOCIIJJOBHICTh OUIKIB; HYKJIEOTHIHA MOCIIJOBHICTh T€HIB: METOJ IMOJIMEpa3HOl
naHutororoi peakuii Ta anamiz 16S pPHK). ®inorenernuna cucremaruka - 11 OCHOBHMX Ipym
Oakrepiii; kinac Proteobacteria; sunanns “Prokaryotes”, npyre Bunanus (3aranbHe 10-Te BUIaHHS)
KepiBauursa bep/pki 3 cucreMaTuku OakTepii.

7. Bipyeu. Binkputts Bipyci. Etanu po3BUTKy Bipycosorii. XpOHOJIOT1sI BIIKPUTTS BIpYCIB.
dopmu icHyBaHHS 1 3arajibHa opraizauis Bipycis. bynoa Bipycis. [Ipupo/a i HOX0)KeHHs BipyCiB.
Knacudikamist BipyciB (kputepii cucreMaTuku BipyciB, xapakrepuctuka JHK- 1 PHK-BmicHuX
BipyciB). KynbTuBYBaHHS 1 penpoyKiis BipyciB (CocoOM KyJIbTHBYBaHHS BipyciB, craiii i (a3u
penpoaykuii BipyciB). MexaHi3MH B3a€MO/II BIpyCiB Ta KJIITHUH MakpoopraHizmy. Bipycu Gakrepiii
(knacudikanis, ¢popma 1 6ynoBa Oakrepiodaris, BIaCTUBOCTI (ariB, pO3MHOXKEHHS BipYJIE€HTHOTO
¢ara: TITUYHUIN HUKIT; pO3BUTOK MOMIPHUX (hariB: JI130reHis, OIep>KaHHA 1 TPaKTUYHE BUKOPUCTAHHS
¢aris y 6iomorii 1 MmeauuuHi). @opMu 1 BUaM BipyCHUX 1H(EKIIH y 0 uHY 1 TBapuH. BinHomeHHs
BIPYCIB 1 IJIa3M1[] 10 YTBOPEHHS MTyXJIUH (OHKOTE€HE3Y).

8. 3araabHi moHsATTA mMpo Meradoaizm. Ilasixm kartadoJi3My IJIIOKO3M Ta iHIIMX
ByrJieBofiB. KoncrpykruBauii metaboinizm. Enepreruunuii metaboii3M (MakpoepriuHi CHOJTYKH;
AT® sk kodepMeHT JUIsi akTHBAIii MeTaOOJITiB; BiJHOBIIOBANbHI €KBiBaJIeHTH). [IpuHIMM
“610ximMi4HOI €1HOCTI”. Ponb pepMenTiB y MeTabo:mi3Mi. DepMEeHTH MIKPOOPraHi3MiB.

®pykTo30-1,6-mudocharnuii nuax (ruikomis, nusax Emonena-Meiteproga-Ilapnaca). Hlnsx
Entnepa-Zlynopoa (KA®I'-mmsx). Ilentosodocharnuit mukn (PpochorarokoHaTHUN — IIISX,
rekcozopocharauii myHt). IloHsaTra “xmoyoBi Qepmentu”. LUk TpUKapOOHOBHUX KHCIIOT.
AHarepoTHuH1 peakiii Ipu pocTi MIKpOOPIaHi3MiB Ha ByriieBojax (KapOOKCHIIIOBaHHS MipyBarTy Ta
dochoenonmipysary).

9. JuxanpHmii ganmwr Ta ¢ochopuaoBanus (cuHTe3 AT®) npu nepeHeceHHi
eJ1eKTpoHiB. KoMIoHeHTH uXanabHOro JaHiora (GpaaBonpoTeiHy, 3aj1i30CipKoBi OLIKH, XIHOHU Ta
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uToxpomu). OKHCHO-BITHOBHUM MOTeHITIal. Po3MimenHs Ta GyHKIIT OKUCHO-BITHOBHUX CUCTEM Y
nuxanbHoMy JaHitorosi. Koedinient P/O ta eneprernynmii 6ananc. Mexanizm cuntesy AT® npu
MepeHeceHH1 eNeKTpoHiB. ['imore3a Mitdemna Ta TpaHCMEMOpaHHUHN EJIEeKTPOXIMIYHUN Tpaai€HT
NPOTOHIB (POTOHPYIIifHA CHJIA, TPOTOHHUN MOTEHIa). ToOKCHYHA il MOJIEKYJISIPHOTO KHCHIO Ha
aepoOHi Ta aHaepoOHI MIKPOOpPraHi3Mu. EJIEKTpOH-TpaHCIIOPTHI MPOIIECH Y aHAEPOOHUX OaKTepiil.
[HribiTopu AUXaIbHOTO JIAHITIOTA.

10. TIlepeHeceHHsI eJIEKTPOHIB B aHaepoOHHUX YyMoBax (aHaepoOHe JTHXAHHS).
Jenitpudikaiiist Ta BiTHOBICHHS HITpATy (AeHITpU}iKyroui OakTepii). Y TBOpPEHHs CIpKOBOIHIO MIPU
BiIHOBJNIeHHI cynbdary (cynbdaTrpenykyroui Oakrtepii). YTBOpEHHs METaHY NpH BiJIHOBIICHHI
KapOoHaTy (METaHOTEHHI OakTepii). YTBOPEHHs alleTaTy Mpy BiJHOBIEHHI KapOOHATY (aleTOreHH1
OakTepii). YTBOpeHHs CYKIIMHATY MpHu BiqHOBICHH] pymapaty. Binnosnenns ionis Fe (I1T1) no Fe (II).

11. BukopucTaHHsI HEOPraHiYHUX JOHOPIB BOAHIO: aepoOHi XxeMoaiTOTPO(dHI GakTepii.
OkwucienHs amiaky Ta HiTpuTy. Hitpudikyroui 6aktepii (6akTepii, skl OKUCITIOITH aMiak; 0akTepii,
SKI OKHCIIOIOTH HITPUT; POJIb MponeciB HiTpudikamii B IpyHTi). OKHCICHHS BiTHOBICHHUX CIIOIYK
cipku. bakTepii, sIKi OKUCITIOIOTH CipKy Ta i croyku. OKHCIICHHS IBOBAJIGHTHOTO 3aJ1i3a. 3BOPOTHIM
MIEPEHOC ENIEKTPOHIB 3a paxyHOK cHeprii AT® y aepoOHMX XemomiToaBToTpodiB. BuzomoBaHnHs
MeTaiB 3 pya. OKUCIIEHHS MOJIEKYJISIpHOTO BOJHIO. BosHeBi Ta kapOokcuaobaktepii. @ikcatig CO2
(uukn  KaneBina-baccama;  anaepoOHmii  anetwn-KoA-mmisix;  BIAHOBIIOBAJBHMNA  IIHKI
TPUKAPOOHOBHX KHCIIOT).

12. ®ikcauis MosekyasipHoro a3zory. Dikcarist a3oTy cuMOioTHYHUMU (OyTHO0UYKOBUMHU)
Oaxrepismu. Dikcallig a30Ty BUIbHO iCHYrOUMMH OakTepisiMu. bioximis azotdikcaii.

13. ®oToTpodui 6akTepii Ta PpoTocuHTe3. XapaKTepUCTHKA Ta OCOOIMBOCTI META0OI3MY
nypnypoBux Ta 3eieHux ¢GororpodHux Oakrepiil. PosmoBcromxeHHs (GoToTpopHUX OaKTEpiid.
Lliano6akrepii. [Ipouecu porocuHTe3y (OKCUTeHHH Ta aHOKCUTeHHUH (hOTOCHHTE3). BuKopucTanHs
CBITJIOBO1 €HEPrii rajo0akTepisiMu.

14. MikpoopraHi3Mu Ta HABKOJMIIHE cepeIoBHINE. YUYacTb MIKPOOPraHi3MiB Yy
KpYyroo0iry pe4oBHH y MPUPOIi (KpyrooOir ByrIeo, a3oty, hocdopy, Cipku).

Mikpooprasi3mu ik CHMO10TUYHI TapTHEPH (cUMO0103, HENTpaIi3M, MyTyai3M, KOMEHCalli3M,
aHTaroHizMm). MytyamicTuyauii cumM6i03 (acowmiawii MiXX MIKpOOpraHi3Mamu; MIKpOOpTaHi3MU Ta
POCIMHU; MIKpOOPraHi3MU Ta TBApUHHU). AHTarOHICTUYHUNA CUMO103.

Mikpooprasi3mu 1 reoyiorigyia icropis 3emii (BiIKJIaJAeHHS 3alli3a; BIAKIAJAEHHS KapOoHATy
KaJIbII1}0; BIAKJIaJeHHs cipku). EBoumonist MikpoopraHi3MiB (epBuHHA atMocdepa 3emii; XiMiuHa
€BOJIIOLIS; O10JIOTIYHA €BOJIIOLIS; €BOJIOLIS MPOKapioT; Mepexia BiAg MEepBUHHOI atMochepu a0
atMocdepH, sika MICTUTh KUCEHb; €BOJIIOIIIS €yKapioT).

15. IlpeameT, OCHOBHI JOCSITHEHHsI Ta 3aBJaHHs Oioximii. IcTopis po3BUTKY GioaoriuHOl
xiMii. OCHOBHI BiJIMIHHOCTI >KMBUX OPTaHi3MIB Ta MPOIIECIB, 0 B HUX MepediraroTh, BiJ HEKUBOL
marepii. KiitTunu: npokapiotu Ta eykapioTu, 0610XiMi4Ha poJb opraHen. XIMIYHHMHA CKJax *KHUBOI
Matepii: OpraHoreHu, MaKpo- Ta MIKpPOEJIEMEHTH; OCHOBHI KJlacu 010MOJIEKYJT Ta iX (PyHKITIOHAJIbHI
rpynu. Ctepioximisi 610MOJIEKYII.

16. Binkm Ta aminokucaoru. bymoBa aminokucnor. Crepeoizomepis. Knacudikamis
aMIHOKHCJIOT Ha OCHOBI XIMiYHOiI Oyz0BU R-TpyI Ta iX mojsipHoCTi. XapaKkTepucTHKa aMiHOKHUCIIOT,
AK1 BXOJATH /10 CKJIay OUTKIB. XapaKTepUCTHYHI peakilii Ha aMiHOKUCIOTH. KHCIOTHO-OCHOBHI Ta
€JIEKTPOXIMIUHI BJIACTHBOCTI aMIHOKHCIOT. Meronu aHamizy aMiHOKHCIOT: XpomaTorpadis,
enexTpodopes.

[Mentuau: 6ynosa, kiacugikalis Ta XiMi4HI BTaCTUBOCTI. bionoriuna akTUBHICTh MENTHIB.
Jlesiki mpupoIHI MENTH/IH.

Knacudixamist 6inkiB Ta ix Oiosnoriuni ¢yHkuii. CTpyKTypHa oprasizaiiisi MOJeKya Oinka:
NepBUHHA, BTOPHHHA, HAJBTOPWHHA, CYIEPBTOPHMHHA, TPETHHHA Ta YETBEPTUHHA CTPYKTYPH.
@Di3UKO-XIMIUHI Ta €NeKTPOXiMIYHI BIACTUBOCTI OiNKiB. MeTonu BHIIICHHS Ta OYUCTKU OUIKIB.
Inentudikarris 1 KUIbKICHE BU3HAUYCHHS OUTKIB. MeToIM BU3HAYECHHS aMIHOKHCIIOTHOT IMOCIIJOBHOCTI
B Oinkax. JlenaTypartis OiKa.
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3araipHa XapaKTepUCTHKA TIOOYIIpHUX OUIKIB. B3aeMo3B’ 5130k Oy10BM MOJIEKYNIH Oifika Ta
fioro 6ioyoriyHOI PYHKIIIT Ha MPUKIAAl MiOTTI001HY Ta reMoryio0iny. XapakTepucTuka QiopuisipHIxX
O1IKiB. Ol-, - KepaTHHHU, KOJIareH, ejaacThH To1ro. CkiaaHi 01ku: Oy0oBa Ta 01010T1YHI BIIACTUBOCTI.

17. ®epmentn. bynoBa i kmacudikamis ¢epmenti. Kiacudikamis 1 HOMEHKIaTypa
dbepmenTiB. bynoBa Monekyn (epMEHTIB Ta iX 3arajibHi BJACTHUBOCTI (CrienU(iYHICTh, KaTAIITHYHA
e(eKTUBHICTb, NaOiIBHICT, 3MaTHICTH 0 perymsnii). Kodakropu i kodepmenTH. AnocrepuyHi
dbepmenTH, i3odepmMeHTH, (hepMeHTHI KoMmIuiekcu. bymoBa 1 (yHKIi okpemMux KodepMeHTIB 1
IPOCTETUYHUX TPYII.

Kinetnka ¢gepmentaruBHOrO Karamizy. MexaHisMu (EpMEHTaTHBHOTO KaTajidy: 3 TOYKHU
30py €HepreTUKU XIMIYHUX Peakilii, 3 TOUKH 30py MPOLECiB, 0 BiI0YBAIOTHCS B AKTUBHOMY LIEHTPI,
MOJICKYJIIpHI MeXaHi3Mu (epMeHTaTuBHOTO Kartamnizy. KineTnka ¢epMEeHTaTUBHUX pEaKIliid:
AKTUBHICTH (DEPMEHTIB, 3aJICKHICTh IBUIKOCTI (PEPMEHTATUBHOI peakiii BiJl (PI3UYHUX Ta XIMIYHUX
daktopiB. PiBusuus JI.Mixaenica — M.Menten, I".JlaitnyiBepa — JI.bepka, Xina.

AKTUBHICTH (pepMeHTIB Ta (akTopu, IO ii BHU3HAYAIOTh. AKTHUBYBaHHS 1 IHTiOyBaHHS
depmenrtiB. [uribitopu: ob6opoTHi 1 HeoOOpoTHi. Tumnu iHriOyBaHHS (EPMEHTIB: KOHKYpPEHTHE,
HEKOHKYPEHTHE Ta PEeTPOIHTiOyBaHHS.

Perynsanis pepmeHTaTMBHOrO amapaTy KJIITHUHU. Peryndiisi akTUBHOCTI ()epMEHTIB: 3MiHA
KUTBKOCTI MOJIEKYT (DepPMEHTY, IOCTYIHICTh MOJIEKYJI CcyOcTpaTy 1 Ko(epMeHTy, alocTepuyHa
peryisiisi, peryisiis 3a JONOMOrol OUTOK-OUIKOBOI B3aemofii, HUIAXoM GocPopuIroBaHHS-
nedochoprTroBaHHS, perymsiis 00MEKEeHUM IIPOTEOITI30M. OpranocrenudivHiCTh,
BHYTPIIIHHOKJIITUHHA JIOKaJi3alis GepMeHTIB.

18. Biraminm. Bitaminm i1 MikpoenemeHTH: iX ponb y (yHKIiOHYBaHHI (EpPMEHTIB.
Knacudikanis BiTamiHiB Ta 3arajibHa xapaktepuctuka. XKupoposzuunsi Bitaminu (rpynu A, E, K, D,
F, y0ixinonn): ximiuHa nmpupoa, 610JI0Ti4HA POJIb Ta PO3IOBCIOIKEHICTh B IPUPOI.

Bogoposuunni Bitaminu (PP, P, C, H ta rpyna B): ximiuna npupoaa, 6iojoriyHa posib Ta
PO3MOBCIOKEHICTh B IPUPOIi. MeToa BU3HAYCHHS BITAMIHIB.

Mikpoenement: ®epym, Kynpym, [lunk, Manran, Kobanst, Cenen Tomo ta ix poib y
(GyHKIIOHYBaHH1 ()EpPMEHTIB.

19. HykuieinoBi kucjaoTu. bynoBa Ta BiacTMBOCTI HykiIeiHOBMX KucioT. IlypuHOBI Ta
HNIpUMIIMHOBI  a30TUCTI ocHOBU. Hyxneosunum ta Hykneotuau. OJITOHYKICOTHAM — Ta
noninykiaeotuan. JHK: Oionoriuna ¢yskumis, OynoBa (mepBHHHA, BTOpPMHHA Ta TPETHHHA
CTpyKTypH), npaBuna E.Haprada, ¢pizuko-ximiuni BaactubocTi. [lopiBHsibHA XapakrepucTtuka JJHK
BIpYCiB, IPOKapioTMYHUX Ta eykapiotmuHux kimituH. JIHK mitoxonmpiii Ta xmopomiactiB. I'eH,
HaJIHJPOM 1 IHTPOH.

Tunu PHK: O6ynoBa, BracTuBocTi Ta 6iojoriuHa QyHKILS.

MeTtabomni3M HykJI€iHOBUX KHca0T. Karabomi3M Ta aHa0o0J113M MypUHOBUX Ta MIPUMIIMHOBUX
HyKJeoTuaiB. Perymamis OiocuHte3y HykieotuniB. biocunres JIHK: ¢epmentu pemmikarii,
Mmexanizmu perutikanii JIHK B O6akTepianbHUX Ta €yKapiOTUYHUX KIIITUHAX, EHEPreTHYHUN OasiaHc
npoIiecy.

biocunte3 PHK: crpykrypa 1 BimactuBocti PHK-momimepas, mMexaHI3MU TpaHCKpUIILIi B
NPOKapIOTHYHUX Ta €yKapiOTHUHUX KIITHHAX (3B’sA3yBaHHS (DepMEHTYy 3 MaTpHILEIO, 1HILaIisg Ta
€JIOHTallisl, TEpMiHallisl Ta BUBUIbHEHHS epMeHTy, no3piBanHs PHK-Tpanckpunris).

20. MeTa6o.1i3M 0iJIKiB. 3araibHi HUISIXW OOMIHY aMiHOKHCIOT. 3arajbHi HUIIXU OOMiHY
aMIHOKHUCIJIOT: TpaHCaMiHYBaHHsS, Jle3aMIHyBaHHS, JeKkapOokcuioBaHHA. KiHIEBI NpoaAyKTH
azotucroro oominy. biocuntes ceuoBunu. Eneprernunuii 6ananc npouecy. Oco0aMBOCTI 0OMiHY
OKpPEMHUX aMIHOKHCIOT. AKTHUBAIlis aMiHOKACIOT 1 yrBopeHHs aminoamwi-TPHK. Crtpykrypa ta
¢ynkuii pubocom. Tpancmoptai Ta MarpuudHi PHK. IlpoGnemMu komyBaHHsS Ta XapakTepHi
O0COOJIMBOCTI TEHETUYHOro Koxay. MexaHi3M TpaHCHALli: 1HILialis TpaHCHALIl, eJOHraIlis
HOJINENTUAHOTO JIaHIIora, TepMiHamis TpaHcusauii. IIpouecinr. Enepretnunuil Gamanc mporecy.
Perymsmis 6iocunTe3y Oika. [HridyBanHs 6i0cuHTE3y O171Ka aHTHO10THKaAMU.

21. ByraeBoau. bynoa Ta BinacTuBOCTI ByrieBo/iB. biosnoriuna pons ByriaeBoaiB. bynosa ta
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knacudikamis ByraeBoAiB. CtepeoizoMepis Ta TayTOMepiss MOHOCaxapuaiB. XiMiuHI BJIACTHBOCTI
BYIJIEBOMIB: pEakIlii HaIiBaleTaJbHOTO TiJPOKCHIY, TiAPOKCHJIBHUX TpyIl, OKHUCHEHHS Ta
BiiHOBJNIeHHs. OKpeMi MpeICTaBHUKU MOHO-, OJIIr0- Ta MOJIicaxapuIiB.

Mertabomni3m ByrieBoaiB. AHaepoOHE MepeTBOpeHHs ByrieBoAiB. CHupToBe OpOIIHHS.
AepobHe mepeTBOpeHHsI ByrieBoniB. Ilukim Tpu- 1 aukapOoHOoBHX KuciaoT (mukia Kpebca).
AmnoToMiYHUH (IIEHTO3HUI ) UK OKHCHEHHS BYTJIeBOIiB. EHepreTHaHuii OaaHCc mpoIieciB.

biocunres ByrieBoaiB. I'mokoHeoreHe3. Y TBOPEHHsI BYIJIEBOAIB B IIpoliecax (poToCUHTE3Y.
Perynsiis MmeTabomi3aMy BYTJICBO/IB.

22. Jlimigu. CTpykTypHi KOMIIOHEHTH JimimiB. Jlimigu (BUII >KUpPHI KHUCJIOTH, BICK,
HEUTpanpHi JimiauM (TPUALMITIIIEPONIH, €TepH XOJIECTepOoiy, TIiKomimiau), Qocdominiay,
cohirrominian): Oymosa, kinacudikais, Gi3HKO-XiMIYHI BJIACTHBOCTI Ta 010JIOT1YHA POJIb.

Mertab6o:mi3m ninigiB. Katabosi3M :KUPHUX KUCIOT: aKTHBALIS )KUPHUX KUCIIOT, [3-OKUCHEHHS
JKUpHUX KUCI0T. EHepreTnunuii 6alanc OKMCHEHHsI )KUpHUX KucaoT. Katabomnizm docdomimiais

biocuHTe3 HaCMUEHUX Ta HEHACHYCHUX JKUPHUX KHUCIOT: MEXaHI3MH IEPEHECCHHS aleTHI-
KoA depe3 mMeMOpaHy MITOXOHJpii, 610CHMHTE3 XUPHUX KUCIOT. BIOCHMHTE3 TpHAIMITIILEPOIIiB.
biocunre3z ¢ocdominiaiB. biocuHTe3 KETOHOBUX CHONYK. biocuHTe3 xojecrepony. Perymsiis
MeTaboi3mMy JTiMiaiB.

OcHoBHI npuHOMNU opranizamii O6iomemOpan. Ckmax i OymoBa 0i0JOTiYHMX MeMOpaH.
CtpykTypHi KOMIOHEHTH OiomeMOpaH. Da3oBuii cTaH MeMOpaHHHMX JimiAiB. Ponp miminiB y
peryismii akTHBHOCTI MeMOpaHO3B’s3aHUX (PepMeHTIB. AcHMeETpis KOMIIOHEHTIB OioMemOpaH.
OyHk1i1 6ion0riyHuX MeMOpaH. Y4acTh 6ioMeMOpaH B 0OMiHI pEYOBUH Ta MEPETBOPEHHI eHeprii.

23. OxucHe ¢ochopunwBannsa. bionoriuni Bumu eHeprii. KoMImekcu auxaibHOTO
JaHIrora MiToxouzapiid. [lepeHeceHHs eNEKTPOHIB MO JUXaJbHOMY JIAHLIOTY MITOXOHIPIM.
CrpyKTypa Ta BIaCTHBOCTI KOMIIOHEHTIB JAWXAJIBHOTO JIAHIIOra MITOXOHApiH. JlaHitorn nepenocy
EJIEKTPOHIB y MPOKapioTiB (aepoOHi Ta aHaepoOHI YMOBH) Ta MITOXOHJIPiil pociuH. XeMIOCMOTHYHA
TEOpis OeAHAHHS OKHCHEHHS Ta (PochOPMIIIOBaHHS B MITOXOHPIAX. MexaHi3Mu (pyHKIIOHYBaHHS
TeHepaTopiB IPAIIEHTY €IEKTPOXIMIYHOTO MOTEHIIIay 10HIB BOJAHIO B MITOXOHJPisSIX TBAPHH.

24. ®otocunTe3. OcHOBHI ysaBieHHS Tpo (orocuHTe3. DOTOCHHTE3 B €YKAPIOTHYHUX
¢dorocunTeyrounx KiituHax. Porocucremu xJjoporacTiB. OcoOnIMBOCTI  (OTOCHHTE3Y Yy
IPOKapioTiB (IIMaHOOAKTepid, MypHypoBHX OakTepiil, 3eneHux OakTepii — aHaepoOiB, raio
OakTtepiil). YuacTb 10HIB HAaTPitO B MPOIEC NEPETBOPEHHS €Heprii.

25. 3akoHOMIpHOCTI yCaAKyBaHHS Ta NPUHIMIIH CIAIKOBOCTI.

IIpenmer, MmeTonu Ta icTopis po3BUTKY reHeTUkH. [IpeamMer 1 3aBnaHHs reHeTHKH. OCHOBHI
€Tany PO3BUTKY T'€HETHKH. MeTOIN Cy4acCHUX TeHETHYHHX JIOCIiIKEHb. 3HAUCHHS T€HETHKH IS
BUPILIECHHS TPOoOJIeM G10TEeXHOJIOT1, CeeKIil, OXOPOHU MPUPOAU, METULIMHU.

MoHoriOpuaHi Ta MNOMITIOpUIHI CXpPEUlyBaHHA. 3aKOHOMIPHOCTI YCHAaJKyBaHHS IpuU
MOHOTIOpUIHOMY CXpEllyBaHHI, BIAKpUTI MeHzaeneM. Anelni sIK CTpYKTYpHI pI3HOBHIHOCTI I'eHa.
Tunu B3aemojli anenbHUX TeHIB. MHOXWHHUN anenizm. dakTopiagbHa TimoTe3a CMaJIKOBOCTI
['Mennens Ta mNpaBWJIO YHMCTOTH TameT, cdopmyinboBaHe Y.beTrcoHoM. I'OMO3MTOTHICTH 1
reTepo3uroTHICTh. IIoHATTS po reHoTnn 1 peHoTun. CTAaTUCTUYHHUN XapaKTep PO3IIEIUICHHS.

3aKOHOMIPHOCTI YCTIaJKyBaHHS B 1M~ Ta MOJITIOPUIHUX CXpellyBaHHAX. 3HAaUeHHS MeH03y B
peaJizarii mpaBuiIa YUCTOTH TaMET Ta 3aKOHY HE3aJIeKHOTO YCIaKyBaHHSI.

YMoBH, sKi 320€3Me4yI0Th Ta JIMITYIOTh BUKOHAHHS 3aKOHIB MeHens.

B3aemozis HeanenbHUX TeHIB. MOHOT€HHE Ta MOJdIreHHe ycmajakyBaHHA. [lnefiorpomnHa
(MHOXXHMHHA) Jis TeHiB. Tunu B3aemojii HeanenbHHX TeHiB. ['eHu-momudikaropu. OcoOauBOCTI
yCMaJIKyBaHHS KUIbKICHUX O3HAK.

VSBIGHHS MNpO TEHOTHIN SIK CKJIaJHy CUCTEMY AaJelbHMX 1 HEaJleIbHHUX B3a€MOJIIM.
[TeHeTpaHTHICTh Ta €KCIIPECUBHICTb.

26. MarepiajbHi 0cCHOBH cniajikoBocTi. bynosa ta ¢pynkuii xpomocoMm. Kiituna sik ocHOBa
CIIa/IKOBOCTI 1 BiATBOpeHHS. Jloka3u posi siipa 1 XpOMOCOM y SBHILAX CIIaJKOBOCTI.

Kapiotun. Crnenudiunicts Mopdosorii i uncia xpomocoM. bynosa xpomocom. Knitunuuit
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nukiI 1 ($asu Mito3y. Melio3 Ta yTBOpeHHs TrameT. [ €HeTH4Ha pojb MITO3Yy 1 Meio3y. 3MiHU B
opranizauii Ta Mopgosorii XxpomocoMm mija yac MiTo3y Ta Meito3y. [lomiTeHis. ['iraHTChKi XpOMOCOMH.

Po3mHoxeHHs opranizMiB. CtaTeBe po3MHOKEHHs. be3craTteBe po3MHOKeHHs. [IoHATTS Ipo
KHUTTEBUH IUKI. YepryBaHHs TaluioiqHOI Ta AUMIIOIAHOI (a3, HOro 3HaUCHHS Yy KUTTEBOMY LMK
eykapioTiB. HeperyJsisipHi TUIIM CTaTEBOIO PO3MHOKEHHs Ta OCOOIMBOCTI YCHAJKyBaHHS 3a JaHUX
YMOB.

XpoMOCOMHE BU3HAUEHHS CTaTl 1 yCHaJKyBaHHS O3HAK, 34eIUIeHuX 31 crarTio. Craresi
XPOMOCOMH, TOMO- Ta FeTePOraMeTHa CTaTh, TUIIM XPOMOCOMHOI'O BU3HAYCHHS CTaTi. Y CIIaJIKyBaHHS
O3HAaK, 34EIUIEHUX 31 CTATTIO. YCHaJAKyBaHHsS IPU HEPO3XOIKEHHI CTaTeBUX XpoMocoM. [lo3oBa
KOMIIeHcallis reHiB X-xpoMocomu. O3HaKH, OOMEKEH1 CTaTTIO.

Tunu, MexaHi3MM Ta 3HAa4eHHS KPOCHHIOBepY. XpPOMOCOMHA Teopis craakoBocTi T.
Moprana. Kpocunrosep. Tumm kpocuHroBepy. MiTOTHUHHE KpocuHrosep. ['eHeTHuHi Kaprw,
NPUHIUMIIKA 1XHBOI OynoBM B eykapiorTiB. I[HTepdepenmis, ii Tumu. MoOJIEKyIApHUNM MEXaHI3M
KpocuHrosepy. I 'enna kouBepcis. [lutonoriuni kaptu. CriBCTaBICHHS TEHETUYHHUX Ta IUTOJIOTIYHUX
kapT. DakTopy, 110 BILUIMBAIOTh HA YAaCTOTY KPOCHHIOBEpYy. 3HaUEHHS KPOCHUHIOBEPY K OJHOTO 3
MEXaHi3MiB BHHUKHCHHSI KOMOIHATHBHOI MIHJIMBOCTI.

3aKOHOMIPHOCTI HEXPOMOCOMHOTO YCHAaJKyBaHHA. 3aKOHOMIPHOCTI HEXPOMOCOMHOIO
ycraakyBaHHsl. MatepuHcbkuid edekt muromiazMu. [lmactunna cnankoBicTs. MiTOXOHIpiaidbHA
cnaakoBicTh. lluTomnasmMaTMyHa 4YONOBIYA CTEPHIBHICTE y pociuH. [Hdekuiitni QaxTopu
no3asiiepHoi craakoBocTi. IlpeneTepMiHaliis mUTOIUIA3MH. B3aemMonis sIepHUX Ta MO3asIECPHUX
reHiB. 3HaYeHHs1 BUBYEHHSI HEXPOMOCOMHOTO yCIaJAKyBaHHS.

27. MinmmBictb. Turmm minnmmBocti. CnankoBa MiHmmBicTe. [ToHATTS mpo cnankoBy i
HECHaJKoBy MiHIuBIcTh. Monudikariitna minnuBicts. KomOiHaTHBHA MIHIUBICTH, MEXaHI3MH ii
BUHUKHEHHS, POJIb y €BOJIOMII 1 cenekuii. Myraniiina mianuBicts. Myraniitna Teopis I'. ne @pisa.
Knacudikanii myramiif. CrnoHTaHHMI Ta 1HIYKOBaHMM MyTamiHuii mpouec. MexaHi3Mu
CIIOHTaHHOTO MYyTareHe3y, FreHH MyTaTOPH i aHTUMYTaTOPH.

I'enomui mytanii. ['eHOMHI 3MiHM: MONIMIIOIAIS, TaruIOiAis, aHeymnoimis. MexaHi3Mu
BUHUKHEHHS, OCOOJIMBOCTI MeEWO3y Ta XapakTep YCHaJKyBaHHS TMpPH PI3HUX THUIAX TEHOMHHX
MyTalii. ABTOMOMIIUIONIS, aloNOMimIoiAis. BukoprucTanHs NOMIIUIOIIB, rarioiaiB, aHEYIJIOIIIB Y
CEJICKIIMHOMY TIPOILIECi.

I'ennHi 1 xpomocomHi myTamii. Kiacudikariiss XpoMOCOMHUX mHepeOyloB Ta MEXaHi3MH iX
BUHUKHEHHA. OCOOJIMBOCTI MEHO3Y MIPU PI3HUX THUIaX XPOMOCOMHUX IepeOy1oB. Edekt nonoxxeHHs
reHa. BruiB pi3HuX TumiB nepeOys0B Ha )KUTTE3/1aTHICT OpraHi3MiB Ta iX 3HAYEHHS JJIS €BOJIOLIT
reHoMiB. Knacudikamis reHHuMX Myrtamiil. 3arajbHa XapaKTEpUCTHKAa MOJIEKYISIPHOI HPHPOIU
BUHUKHEHHS Te€HHMX MyTaliil. MexaHi3M aii aHajoriB a30THCTHX OCHOB, a30THUCTOI KHUCIOTH,
aKpUAMHOBUX (Pap0, BAKKMX METaJlIB Ta 1HIIMX XIMIYHUX MyTareHis.

I'eneTnuHi mpouecu Ha piBHI opraHizmMy Ta nomymsauii. IlonmymnsmiiiHa Ta eBomrouiiiHa
reHetuka. [IOHATTA Mpo YacTOTH TeHIB 1 reHoTuniB B mnomyisuii. 3akoH Xapni-BaiinOepra,
MOJJIMBOCTI HOro BHMKOpHUCTaHHs. ['€HETWYHa TreTepOreHHICTh MOMyJALid. DaKTOpU IWHAMIKU
TEHETUYHOro ckiany nomyssmii. IIoHATTS nmpo reHeTMyHHMi nomiMopdizM. 3HAYEHHS TE€HETUKU
HOMYJALIN IS MEIWYHOT T€HETHKH, CEJEKIlii, BUpPIIIEHHS MpobiieM 30epekeHHS TeHOPOHIY i
6iocdepu.

28. MosiekyIsipHa opraHi3anisi reHeTHYHHX NpoleciB.

HyxneinoBi kucimotu sk Hocli TeHeTH4Hoi iH(popmanii. Jlokasu reHeTH4HOl pol
HykneiHoBux kucinoT. Crpykrypa JHK 1 PHK. Mopens JHK VYorcona i Kpika. ®Dyskiii
HYKJIETHOBUX KHUCJIOT y peanizauii reHeTHdHoi iHdopmarii. MomekynsipHa Ta HaaMOJEKyJIsIpHa
Oprasizalis XpOMOCOM €yKapioTiB 1 TPOKapioOTiB.

MonekynsapHa oprasizamiss TEHOMIB. 3araJlbHUil TMPUHIMI OpraHi3aiii TeHETHYHOTO
marepiany. Ilapamerpu, 3a SKUMH XapaKTepuU3yIOTh Oprasizaiito reHomy. ['eHomMH BipycCiB.
bakrepianpai reHOMH. ['eHOME eykapioTiB. Hykieocoma Ta ii 6ymoBa. OcoOIMBOCTI KOMITAKTH3AIIIT
TeHOMIB IPOKapiOTiB Ta €yKapioTiB.
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HagnmumkoBicTh TEHOMY eykapioTiB. TuNM HYKICOTHAHUX TOCIITOBHOCTEH, IO
TPaIUIIIOTbC B TeHoMi eykapioTiB. Tampemui moBropu mnocmimoBHocterd JIHK. IMaminmpommu.
Tenomepaza. Caremitna JIHK. Knactepu reniB, mnceBmorenu. CkiamHi JIOKycH. PerymnsTophi
nociioBHocTi. Crieficepu. [HTpOH-€K30HHA OpraHi3allis TeHiB eyKapioTiB.

Crpykrypa 1 pyHKIIii reHa. PO3BUTOK ysIBI€HB PO CKIaAHY OynoBY reHa. OyHKIloHAIbHHNA
1 pexoMOiHaIifHUN KpuTepii anenizMy. MHOKMHHUH aJernizMm.

I'en sk oguuuns GyHKIii, MyTarii Ta pekoMmOiHamii. ToHka Oyq0Ba reHiB Ta MOJICKYJISIPHO-
TeHETHYHI I IXO/TH B i TOCHiKeHH]. | eHeTHIHMI OJIOK Ta CTYMiHYAaTHH MEeTa0oIi3M 1] KOHTPOJIEM
TEeHiB.

[To3axpomocomHi ¢akTopu cnaakoBocTi. Po3mipum Ta crpykrypa mmiasmignux JIHK.
Perunikaris rura3min ta ii perymoBanns. Knacudikaris miaazmia. Posb mia3mia B €BoIOIT OaKTepii.

MoOGinbHi renernyni enementd (MI'E) Gaktepiii, iX HOMEHKIIATypa, pO3MOBCIOJKECHICTH,
oymoBa MI'E. IS-enementu. BrmmmuB MI'E Ha excmpecito reHiB. TpaHCIIO30HH eyKapioTiB, iX
CTPYKTYpHI Ta (GyHKITIOHATBHI 0cOOMUBOCTI. Perporpancno3onu eykapioriB. Bukopucranus MI'E B
TeHETUYHOMY aHali31 Ta KOHCTPYIOBaHHI eykapioTiB. [loxomkeHHs Ta eBosomiiiHe 3HaueHHss MI'E.

['enernyna pexomOiHamis y mpokapioTiB. Kor’toraimiss y Oaktepiit. CrateBuii ¢dakrop y
KHUIIKOBOT MalIWyKH, oro poinb. ['eHeTnuna pexomOiHanig npu TpaHcdopmanii. TpaHcaykiis y
OakTtepiil. Bukopucranus KoH 'toraiii, Tpancgopmariii Ta TpaHCIYKIIii 17151 TEeHETUYHOTO KapTyBaHHS.
VsBiaeHHS Tpo IUIa3MifH, €MiCOMHU, MITpyrodi eleMeHTH TeHoma (1HCepliiHi IOCIHiJOBHOCTI,
TPAHCIO30HM), IX POJIb y IEPEHECEHH]I TeHETHYHOI iH(popMarrii.

MexaHi3Mi KOHTpPOJIIO Ta PeryJjslii MOJEKYISIpHO-T€HeTHUHUX NpoleciB. [ 'eHeTHyHMi
KOHTPOJIb 1 MOJICKYJISIpHI MeXaHi3MH perutikanii. Cxema nmofiil y perurikaniitaii Bumi. [lousTTs npo
perutikoH. OcoOIMBOCTI Oprasizaiiii Ta peruiikarii XpoMocoM eyKapioTiB.

Cucrema pecrpukmii Ta mMogudikarii. I[Ipobmemu cTabibHOCTI TEHETHYHOTO Martepiany.
Tunu penapamnidHux mporeciB. MexaHI3MH  eKCHM3IMHOI 1 TOCTpeIuvIiKamiiHol — pemapariii.
doropeaktuBaris Ta permapatuBHuil cuaTe3 JJHK. Ponb pemaparmiiinux cucreM y 3abe3mnedeHHi
IFeHETUYHUX MPOLIECIB.

Mexanizmu peainizaiiii reneTuuHoi iHpopmanii. Tpanckpuniis. [IpomoTopu 1 TepMiHaTOpH.
Tpanckpunton. Hukn JHK-3anexxnoi Tpanckpumuii. IlponecHHr mHepBUHHMX TpPaHCKPHIITIB.
MexaHi3MU CIUTAiCUHTY, albTEpHATUBHUN CIUIaCUHT, TpaHCcCIUacuHT. Tpancnsauis. MonekynspHa
oprasizaiis pudbocoM. MexaHi3MH TpaHCISAILII.

Pi3HOMaHITHICTH MOJIEKYJISIPHUX MEXaHI3MIB peryauii aii reHiB. OCHOBHI HUISXH PeryJsiii
TpaHckpumnuii. OnepoHHi cuctemMu perynsnii. IIOpiBHSHHS NPUHIMMIB perynsauii aii reHiB y
IIPOKApIOTIB 1 eyKapioTiB. TpaHCKpUINLIHHO-aKTUBHUI XpomaTuH. PerynsitopHa pojib TiCTOHIB,
HETICTOHOBHUX OU1KiB, TOpMOHiB. OCOOMMBOCTI Oprasizamii peryisTopHUX oOnacTeil reHoma y
eyKapior.

[TocTTpaHcKkpuIIiiiHi piBHI perysuii CHHTe3y OUIKIB.

29. I'eHeTHKa SIK TEOPETHYHA OCHOBA ceJieKIii Ta OioTexHoJorii. ['eHeTHUHI OCHOBH
cenekuii. Cenekuis sk Hayka. [Ipeamer 1 meToam JociikeHHs. ['eHeTHKa K TeopeTHUyHa OCHOBA
cenekiii. BuenHs npo BuxigHuid Marepian y cenekuii. IloHATTS mpo coptT, mopoay, MITaMm.
OcobnuBocTi cenekiii MikpoopraHizmiB. CHCTeMH CXpellyBaHHS B CEJEKIii POCIHMH 1 TBapHH.
Metoau no6opy. ['eHeTnuH1 MapKepH Ta iX 3aCTOCYBaHHS y cenekilii. JlocarHeHHs CBITOBOI CeleKIIil
Ta YCHIXU BITYM3HSIHMX CEJIEKIIOHEpiB Yy CTBOPEHHI HOBUX BHCOKONPOJIYKTUBHUX IITaMiB
MIKpOOPTaHi3MiB, COPTIB POCIIMH 1 IOPiJ TBAPHUH.

['eneTnyHa iH)KEHEpis MIKpPOOPraHi3MiB, POCIMH Ta TBapuH. MeTa Ta METOA0JIOTIs
reHetnyHoi iHxkeHepii. [JHK-texnonorii. OCHOBHI HanpsMU Fr€HETUYHOT 1HKEHep1i MIKpOOPraHi3MiB,
pPOCIMH Ta TBapuH. 3HAYEHHS TEHETHYHOI 1HXKeHepii s pO3B’sA3yBaHHS 3a1ady METULMHH,
CLITBCBKOTO TOCcTioIapcTBa Ta 6ioTexHosorii. CoriaabHi Ta €TUYHI aCTIEKTH TeHETUYHOI 1HXKeHepii.

30. IIpeamer Ta 3HA4YeHHs] 0i0TeXHOJIOTiYHOI raay3i. BUHUKHEHHS Ta OCHOBHI eTamlu
po3BUTKY OioTexHosorii. OcoOuMUBOCTI Ta BIIMIHHOCTI OIOTEXHOJOTIN Yy MOPIBHSAHHI 3 1HIIMMU
TEXHOJIOTIYHUMH TpolecaMu (TexHosorisiMu). baszosa tepminonoris. [lpuHnunu knacudikamii ta
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MpUKJIAIU Kiaacuikaiiid 610TeXHOIOTIYHUX BUPOOHUIITB.

Mikpo6ionoriuna mpoMHUCIOBICTh, K 0a30Ba CKJIAJAOBAa YaCTHHA Cy4yacHOi O10TEeXHOJOTII.
Chepu BUKOpUCTAHHS OIOCHHTETHYHOTO TOTEHINaly MikpoopraHi3miB. ["amy3i 3acTrocyBaHHS
IPOAYKIT 010TEXHOIOTTYHIX BUPOOHUIITB.

[Ipunnunu ctBopenHs 6iorexHosorii. CydacHi Ta HOBITHI HalIpsIMKH PO3BUTKY 010TEXHOJIOT1{
Ta 610TEXHOJIOTTYHOT IPOMHCIIOBOCTI.

OCHOBHI HayKOBI ICHTPHU Ta IPOMHUCIIOBI ITiAMTPUEMCTBA TATY31.

31. BioJsoriuni arenTn 6ioTexHoJiorii. Kiituau Mikpooprani3miB, pOCIHH Ta TKaHUH, SIK
MIPOMHMCIIOBI TIPOJYIIEHTH O10JIOT1YHO aKTUBHUX pedyoBHH. Crenudika KalyCHHUX TKaHWH. Buoip
eKCIUIaHTATiB, MIArOTOBKA 1 YMOBM KYJIbTUBYBAHHS 130JIbOBAaHMX KJITHH, TKaHHH Ta OpIaHe.
®dakTopH, 110 BIUTMBAIOTh HA CHHTE3 Ta HAKOIMYCHHS METa0O0JITIB B KYJIBTYP1 130JIb0BAaHUX KJIITHH 1
TKaHUH.

3aJIe)KHICTh METa0O0IIYHOI aKTHBHOCTI MIKPOOPTaHi3MiB BiJ BIUIMBY (DAKTOPIB OTOUYIOUOTO
CepeOBHINA: TEMIIEpaTypH, aepailii, pH, ckiamy i KOHIIEHTpaIlii KOMIIOHEHTIB CepeOBHUIIA.

OCHOBHI BUMOTM JI0 NPOMHCIIOBHX Ta MPOMHUCIOBO-IIEPCIEKTUBHUX HpoAyLEeHTiB BAP,
Kputepii Binoopy. [IpuHIMITN Ta OCHOBH METO/IIB CEJIEKIIil MPOMHUCIOBUX IITaMIB.

32. IMoxuBHi cepenoBuma B GioTexHosorii. Knacudikaiis moXKMBHUX CEpPEIOBHII, IO
BUKOPUCTOBYIOTHCS Y O10TEXHOJIOTII.

[Tin6ip ckmaay MOKUBHOTO CEPEOBHINA, PO3POOKA TEXHOIOTIYHUX €TaliB KyJIbTUBYBAaHHS B
3aJISKHOCTI BiJ] MEXaHI3MIB peryisimii MeTabomiyHuX NUIAXiB Ta (i3i0JOTIYHHX 0COOIMBOCTEN
KJIITHUH IPOMMCIIOBOTO LITAMY.

CupoBunHa 0aza Oiorexnosorii. OCHOBHI JKepena TOJOBHUX Ta MIHOPHUX €JIEMEHTIB.
Pocrogi daxropu. IlonepeaHnky CUHTE3Y LIJILOBOTO MPOIYKTY.

Oco06IMBOCTI TOKUBHHUX CEPEIOBHII] TS KYIbTUBYBAHHS KIIITHH POCIIMH Ta TKAHHUH.

[TpuHIMIM CTBOPEHHS TO’KUBHUX CEPEIOBUIL, BAMOIU 0 KOMIIOHEHTIB.

33. AcenTuka B 6ioTexHOJIOTiYHii mpomMucaoBocTi. [loHsaTTS “acenTrka”, “cTepUIIBHICTS”,
“koHTamiHalis”. BrumB cTopoHHBOT MiKpodopu Ha epeKTUBHICTD MpolieciB 6iocunrtesy. Criocoou
HiATPAMKH aCENITUYHHUX YMOB.

Crniocobu iHakTHMBaLii KOHTaMiHyto4oi Mikpogiaopu. Crnocobu crepuiizamii o6iajaHaHHS,
MOKMBHUX CEPEJIOBUIL Ta MOBITPs. [HaKTHBALlIA MIKPOOPraHi3MiB Ta pyHHYBaHHS XIMIYHHUX CIIOJIYK
i aiero Gi3uuHUX Ta XIMIYHUX (aKTOpiB.

Kineruka crepuinizanii. Po3paxyHok epeKTUBHOCTI TepMI4HOI cTepuii3auii piauH. Mojaenb
aKTUBOBaHUX crop Xembpi, meron Piuapsca, teopis Heitnnopdepa i Xemdpi. [lepioguunuii crocid
crepwmizaitii. besnepepBuuii crocid crepuizarii.

Bubip ontumanbsHUX TEXHOJIOTTYHUX apaMeTPiB TEPMIUHOI cTepuIti3aii.

34. OcHoBHi THIIN cTaiil 6ioTexHo0riYHOr0 Mpouecy. Tunosi TexHoJioriyHi pimeHns B
oioTexnoJiorii. Ctazii 6ioTexHonoriyHux BUpoOHUITB. [linroToBui (mependepmenTaiiiiti) mpoiecu,
KyJIbTUBYBAaHHS O10JIONYHMX areHTIB, BUAUIEHHS Ta CTaHAapTU3allii O10JOrIYHO aKTUBHHUX PEYOBHH.
VY3aranbHeHa cxema 610TeXHOJIOTIYHIX BUPOOHHUIITB.

TexHosoriuHi 3acagu CaHITapHOI MIArOTOBKM BUpoOHMITBA. I[ligroroBka, Mwuiika Ta
cTepuizallis 00JaJHAHHS Ta KOMYHIKAIIii.

[TigroToBKa MOXUBHUX CEPEIOBUII U1 BUPOOHUYOIr0 O10CHHTE3Y: 30epiraHHs Ta J03yBaHHS
KOMITOHEHTIB MOKMBHOTO CEpelOBHILA, COCOOM cTepuilizallii MOXUBHUX cepenoBuil. KoHTpob
SKICHUX TIOKA3HHKIB IMMOXKUBHUX CEPEIOBHIII.

ITociBHuit matepian. OnepkaHHs MMOCIBHOTO MaTepiany Ui MOBEPXHEBOrO Ta TIIMOMHHOTO
KyJIbTUBYBaHHS. My3eiiHi KylIbTypH, poOoui napTii mramiB-npoayueHTiB bAP.

[ligroTroBka MOBITPSA A TEXHOJOTiYyHOro mporecy. Po3paxyHOK mnoTped KylIbTypH
nponyrneHta BAP y poszunHeHoMmy kucHi. CrocoOM OUYMINEHHSI Ta CTEpWIi3aimii TOBITPS JIs
010CHMHTE3y Ta BUPOOHMYMX MHPUMIIIEHb. THIOBI TEXHOJOTIYHI MPUHOMU CTEpHIIi3allii MOBITPA.
[ToBiTpsni ¢ineTpu. [lpuHuunu BuOOpYy QuUIBTPYIOUMX MarepiayiB MOBITPSHUX ¢uIbTpiB. OIiHKa
e(EeKTUBHOCTI OYMCTKM Ta cTepuilizaiii noBiTps. KOHTposb epeKTUBHOCTI OUMCTKHU Ta cTepuii3anii
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MOBITPSI.

TexHosoOriuHa cXemMa OTPUMAaHHS CTEPHIBHOTO TOBITPSL.

35. KyabTuByBaHHsi MikpoopranizmiB. [loBepxHeBuii Ta TIMOMHHHMA CHOCOOH
KynpTUBYBaHHs. llepionuunuii Ta Oe3mepepBHUil mpouecu OiocuHTesy. OCOOIMBOCTI, TepeBary,
HEJI0JIIKU TIpH oTpruMaHH1 BAP.

®epmentepu. Knacudikauis gpepmenrepi. [Ipunuunu Bubopy TUmoBoro pepMeHTaliiHoro
oOJiafHaHHSL.

Oco6muBOCTI TEXHOJOTIM 3 BHKOPHCTAaHHSAM HAaTHUBHUX Ta IMOOLTI30BaHUX KIIITHH
MiKkpoopraHizmiB. OcoOJIMBOCTI 00IaIHAHHS 17151 KYJIbTUBYBAaHHS MIKPOOHUX KYJIBTYD.

[TinoyTBOpEHHS Ta HOTO peryioBaHHS B Mpolecax TIMOMHHOTO KylIbTUBYBaHHA. [Ipuunnu
MIHOYTBOPEHHS Ta MOro BIUIMB Ha €(PEKTHUBHICTH 010CHHTE3y. MeTOIu MiHOPETyIIOBaHHS: XIMIUHI,
¢i3uyHi, MexaHiuyHI Ta KOMOIHOBaHi. XapaKTEpUCTHKA IMIHOTACHUKIB, II0 BUKOPUCTOBYIOTHCS Yy
MIPOMHMCIIOBOCTI.

[lepionnyne KynbTUBYBaHHA 1 Horo rpadiyna intepnperaiis. [ TuOUHHE KyJIbTUBYBAaHHS B
ineanpbHOMY OiopeakTopi mnepioawdHoi mii. JloricThyHa KpuBa, SK MPHUKIAA OJHONAPaAMETPHYHOI
MOJIeITi PO3BUTKY MOMYJIAIii. ba3oBi KiIHETHYHI TOKa3HUKH NEPiOIMIHOTO KyIbTUBYBaHHs. KiHeTnka
yTuiizanii cyocTpary i yTBOpeHHsI MeTaboMiTiB B IEPIOAUYHOMY pexuMi KylabTUBYBaHHs. [ITuToma
MIBUJIKICTh POCTY, €KOHOMIYHI Koe(dimieHTH, BHUXix OioMacH, CTyIiHb BUKOPUCTaHHS CyOCTpary,
MPOJAYKTUBHICTh OlOoCcHMHTE3y, (i3i0NoriyHa IiHHICTH cyOcTpaTy. MareMaTH4HE MOJENIOBaHHS
pPOCTOBHX TpolieciB. Mozenb ekcroHeHIianbHoro pocty. Kinetnuni piBHsHHS Mono, Depxtonbera-
[Tipna-Pina, Ennproca Ta iHm.

Kinernka 30amancoBaHoro pocty. ba3oBi KiHETHYHI MOKa3HWKMA Ta MaTEeMaTH4HI MOMAETI
HaniBOe3MepepBHOTO Ta Oe3mepepBHOrO pexuMiB KynbTuBYyBaHHS. Kiacudikaris Oe3nepepBHUX
CHCTEM Ta METOAM KepyBaHHS HHUMH, MaTepianbHuii Oamanc mo Oiomaci Ta cyOcrtpary.
Camoperynsiis 6e3nepepBHUX CUCTEM. XEMOCTaTHI, TypOiAOCTaTHI Ta 1HII CUCTEMH KepyBaHHS
Oe3mepepBHUMH TiporiecamMu OiocuHTe3y. KynbTHBYBaHHS B CHCTeMi 3 JIEKIIBKOX iJ€aIbHUX
OiopeakTopiB. bananc Giomacu Ta cyocTpaTy y OaTapei Ge3nepepBHUX XeMOCTATIB.

TexHousoriuHa peanizalis TAIOBUX COCO0IB Oe31epepBHOTO KyJIbTHBYBAaHHS.

36. Ky 1bTHBYBaHHS KJIITHH TKAHUH Ta KJITHH pocanH. Oco0nuBOCTI 010TEXHOIOTTYHUX
IIPOLIECIB Ha OCHOB1 KYJIbTUBYBAaHHSI POCIMHHHMX Ta TBapMHHHUX KJITUH. CycrneH3iiiHI KyJIbTypH,
YMOBHU iX OTpPUMaHHA Ta BHpoOLIyBaHHS. KyJabTHBYBaHHsS KallyCHUX Ta CYCHEH3IMHMX KyJbTYp 3
METOI0 OJIEp’KaHHS NPOAYKTIB BTOPHMHHOIO CHUHTE3Y (aJKajoiliB, TIIKO3UAIB, eQipHOi oJIii,
CTEpUHIB).

Crenungika kanycHUX TKaHUH. BuOip ekcruiaHTariB, MIATOTOBKA 1 YMOBH KYJbTHUBYBaHHS
130JIbOBaHMUX KIIITHUH, TKAaHUH Ta oprasen. dakropu, 110 BIUIMBAIOTh HAa CUHTE3 Ta HAKOIUYEHHS
MeTaboITIB B KYJIBTYp1 1301bOBAHUX KJIITHH 1 TKAHUH.

Ocob6nuBocTi  OONafiHaHHA A7 JaOOpaTOPHOrO Ta TMPOMMCIOBOTO  KYJIbTHBYBaHHS
130JIbOBAHUX KJIITUH 1 TKAHUH.

37. TexHosoriudi nmpouecu BHAijIeHHS, OYMIIEHHS Ta CYLIKM NPOAYKTIB OiocHHTE3Y.
[lpuHtMnn Ta TUIMOBI TEXHOJOTIYHI PINICHHS BUIAUICHHS IUIBOBUX TMPOJYKTIB OIOCHHTE3Y.
OOrpyHTYyBaHHS Ta BUOIp CIOCOOIB BUIJICHHS B 3QJIEXKHOCTI BiJl XapaKTEPUCTUK MPOAYKTY Ta MICIIs
Horo JoKami3arii.

Crniocobu KOHILIEHTpYBaHHS OioMacH: BiJICTOIOBaHHS, (pioTarisi, 0CaJyKeHHsS B IMOJII MITYYHO
CTBOPEHUX IpaBITALlIHUX CHIL.

Criocobu po3aiieHHs TBepAoi Ta piakoi (a3 KynpTypaldbHOI piauHMU: (UIBTPYBAHHS,
neHTpudyryBanss, cenapyBaHas. I[lomepemns oOpoOka KIITHHHUX CycrneH3id. Excrpaxiis
[{IJTHOBOTO MIPOIYKTY.

MembOpanHi metoau: miami3, enekrpoziani3. bapomemOpanHi crocobu: mikpodinbTparis,
yapTpadIbTpallist, 3BOPOTHUNA OCMOC.

Metoau ocakeHHsI OUIKIB: OpraHIYHUMH PO3YMHHHUKAMH, COJIsIMH, BuOipkoBoro pH-ta T-
JIeHaTypalli€ro, B 130eIeKTPUYHINA TOYIII.
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Po3ninenHs Ta ouMIeHHs MPOAYKTY METOIaMH a1copOIIii.

OTtpumanHA KiHIIEBOi (POPMU MPOIYKTIB MIKPOOHOTO CHHTE3Y.

Cra6inizariis mpoaykty. HamoBHioBaui ta ctabiimizaropu akTuBHOCTI BAP.

TepMOUyTIIMBICTh T4 KCEPOUYTJIUBICTh MPOAYKTIB OiocuHTe3y. CHOCOOM CYIIKM MPOIYKTIB.
BakyyMm-BuCyITyBaHHS, pO3MIIIIOIOYA Ta CyOsiMaliiifHa cymka. Bubip cnoco0y B 3ajeXHOCTI Bij
XapaKTEPUCTHK CyOCTaHIIii, 110 BUCYIIY€ETHCS, Ta BAMOT JIO TOTOBOTO MPOIYKTY.

ToBapHi ¢popmu npoaykTiB 6iocuHTe3y. DacyBaHHs, MaKyBaHHs, 30€piraHHs.

KonTtpons y BUpOOHHIITBI IPOTYKTiB Oi0CHHTE3Y. BUIU KOHTPOITIO, TOUKH KOHTPOJIIO, SIKICTh
MIPOJTYKITii.

38. 3acTrocyBaHHsl MiKpoopraHi3amiB B mpomecax O4YHMCTKH NPOMHCJIOBHX BiIXoiB.
[Tpuntunu BHOOPY CUCTEMHU O10JIOTTYHOT OUMCTKH PIAKUX MPOMHUCIOBUX BIAXO/IIB.

Tumosi cxeMu OYMCTKH IPOMHUCIIOBUX CTOKIB (aepoOHi i aHaepoOHi crtocoOU OUMCTKH CTOKIB).

39. Tpaauuiiini 6ioTexHoJiorii. 3aragpHa XapakTepUCTHKA TEXHOJIOTI OLIKOBO-BITAMIHHHX
koHueHTpariB (bBK). OcHOBHI MpoaylieHTH, 0COOJIMBOCTI BUPOOHUIITBA TA BUALJICHHS IPOAYKTY.

Oco06aMBOCTI TEXHOJIOTII OTPUMaHHS OPraHIYHMX KHUCIOT. TEXHOJIOTI4HI MPUHIUIN, BUIN
TOBapHUX (OpM.

Mikpo06ionoriunuii  cnocié OoTpuMaHHS amiHOKHCIOT. OcoONMBOCTI MPOAYIEHTIB Ta
TEXHOJIOTIYHUX PEXUMIB.

Mikpo6ionoriune BUpPOOHUITBO (QepMeHTHUX mnpenapariB. CrnocoOu KylIbTUBYBaHHS
npoayueHTiB. Homenkiatypa, ak THBHICTD HITBOBUX MPOAYKTIB.

Oco06MBOCTI TEXHOJIOT1T OTPUMaHHS aHTHOI0TUKIB MIKPOOHHM CHHTE30M.

3aneXHICTh TEXHOJIIOTIYHOT CXEMH BiJl IPU3HAYEHHS IIJIbOBOTO MPOIYKTY.

40. IIpouecu i amapaTu 6ioTexHoorivHnx BUpoOHUNTB. Kinacudikariis 610TeXHOJIOTTYHHX
IPOIIECIB 32 TEXHOJIOTTYHUMH O3HAKaMH, CIIocoOu ix peamizamii. 3aranbHi MEeTOAM 010TEXHOJOTII Ta
amaparypa JJisi IpoleciB 610CHHTE3Y.

41. Peanizanis mnpoueciB Oiocunte3y. Cratmka mporeciB OiocuHTe3y. Po3paxyHox
MaTepiaJbHUX OaslaHCiB MpolieciB 6iocuHTe3y. [HTerpanbHi CTeXiOMETPUYHI PIBHSHHS MPOIIECIB.

MatemaTtuuHi MoJieni pocTy 0iomMac 1 CUHTE3Y IIUIbOBUX MPOAYKTIB.

Po3paxyHok o00’eMiB (QepmeHTaliiiHOi amapaTypu 3a MojensmMu Manbetyca, MoHO-
IepycaniMcpkoro, epxronbeTa y MepioJUIHUX MPOIECaX, a TAKOXK Oe3rmepepBHUX mporiecax (0IHO-
1 OaraTocTyneHeBe T'OMOI€HHE KYJIbTUBYBAaHHSA, BiJl’€MHO-IOJUBHUM CMOCIO, KYyIbTHBYBaHHS 3
peuUpKyIIsIi€eo 6iomacu).

Po3paxyHok TerioBoro epexty 6i0CHHTE3Y.

Po3paxyHOK TeruioBOi MOTY>KHOCTI, III0 BHHHUKAE€ TpPH CUHTE31 OiloMacu (BU3HAYCHHS
TEIUIOBU/IIIEHb, 1[0 BUHUKAIOTH MPU CHHTE31 010MacH, y CTAaTHUII 1 JMHAMIIII).

42. TensoBuil edexT Bix mnepeMillyBaHHSI KYyJbTYPaJbHOI PiAMHM i pPO3paxyHOK
noTpidHoI mjomi Temno000Miny. ExcriepuMeHTabHI METOAM BU3HAUYEHHS TEIJIOBOI MOTY)KHOCTI.
Po3paxyHkoBuii MeTO/1 BUZHAYEHHSI TEIJIOBOI MOTYKHOCTI, 1110 ME€PENAEThCS KYIbTYpaJIbHIA piIUHI
BiJ] MEPEMILIyI0Yoro MPHUCTPOI0 Ha OCHOBI HOro po3paxyHKy, 3aJeKHO BiJl MOTPeOM B KHCHI.
[THeBMaTHuHe nepemimryBanHs. Po3paxyHok eHeprii, 1110 nepeaaeTbcs Ha epeMillyBaHHs 3 Fa30BOI0
¢a3zoro. MacmtaOyBaHHS IPOIIECIB EPEMIIITyBaHHS.

Tunu Ta po3paxyHOK TEMIOOOMIHHMX MNpHUCTPoiB (epmentepiB. I[lopsanok po3paxyHKy
TEMI000MIHHOTO TPUCTPOIO (hepMmeHTepa.

43. OcodauBOCTi MacomepeHeceHHs] KHCHIO i 4yac OiocmHTe3y. Cxema TpaHCHOPTY
KHCHIO 3 TOBITPS y KiiTUHY. PiBHAHHS MartepiaipHOro OanaHcy ¢epMeHTepa 3a KUCHEM 1 Horo
pO3B’si3aHHA. BIUIMB KOHIEHTpalii KUCHIO Ha MIBUJAKICTh POCTY MikpoopraHi3miB. [IoHATTS mpo
KPUTUYHY KOHIeHTpauito kucHio. Hlnaxu iHTeHcudikamii mpouecy OiocopOiii kucHio. Meroau
BHUMIPIOBAHHS KOHIIEHTpalli po3unHeHoro kucHio. 06’ eMHuit koedilieHT Maconepeaayl 3a KUCHEM
mii yYac KyJbTHUBYBAaHHS MIKPOOPraHi3MiB, €KCIIEPUMEHTaJbHI METOAM MOro BHU3HAYEHHS
(IMHAMIYHUM, IHTErpanbHUN, OaTaHCOBHIA, Aera3yBaHHs, Cylnb(iTHHI). Yac romorenizarii. Mikpo- i
MakponepeHeceHHs. BIiuB nmuTomMoi MOBepxHI KOHTAakTy (a3 (ra3-piuHa, piIuHa-KIITHHA) Ha
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MIBUIKICTH copOmii KucH. OcoOIMBOCTI MacolepeHeceHHs Tij dac OapOoTakHOi aeparmii 1
THEBMOMEXaHIYHOTO nepeMinryBanHs. Kputepii macmrabyBaHHs pepMeHTaTOPIB.

44, Tlepengepmentaniiini nmpouenypu. TunoBa amaparypa mJis MiATOTOBKH TOKHBHHX
cepenoBuil. TumoBe oOMaAHAHHS [UIs TPAHCIOPTYBAHHS 1 JIO3yBaHHS CHIIKUX Martepiaib.
OOnanHaHHS I TPAHCIIOPTYBAHHS 1 I03YBaHHS PIIKUX MaTepiaiib.

Crepunizamiiiai mpouenypu. TeopeTHdHi OCHOBM 3aruberni MIKpOoOpraHi3MiB y Ipoleci
TEIJIOBOTO 00OpOOJIEeHHS MOKUBHUX cepenoBull. [lepioguyna i 6e3nepepBHa cTepuIIizais.

ImxenepHa peanizarisi cnocodiB crepuizallii amapatypu ta komyHikaiii. Bubip minii YHC i
TEXHOJIOTIYHI PpO3paxyHKH JiHil. Amaparypa sl CTepuiIi3allii MOXHUBHUX CEPEIOBUII, IO
BUKOPUCTOBYIOTHCS JJIsl TOBEPXHEBOI (pepMeHTaIlii.

Meroau creputizaltii HoBIiTpsI i1 Yac KyJbTUBYBaHHS MiKpoopraHizMiB. Po3paxyHok moTpe0
KynbTypu mnponyinerra BAP y po3umHeHoMy moBiTpi. MexaHi3MH 3CiJaHHS YaCTHUHOK, SKi
3a0€31evyl0Th TOHKE OYMIICHHS MOBITPs: 1HEPUIHHUHN, Tudy31iHUHN, 3aXOIJICHHS, CeIUMEHTAIlis,
€JIeKTPOOCaKeHHS. P03paxyHOK KOe(illi€HTIB OCAHKCHHS JUIS PI3HUX MEXaHI3MiB OCaJKEHHS.
Tunu QinbTpyBaIbHUX MaTepialliB JUId CcTepWiIizaimii moBITps, iX BUOIp. Po3paxyHok BucotH
HaOWBHOTO (imbTpa AN CcTEpUii3amii MOBITPS 3aJEKHO Bil 00paHOTO KPHUTEPilO CTepuiizarii,
GbUIBTpYBAIBHOTO MaTepiany i MIBUAKOCTI pyXy MOBITPs y (inbTpi. Amaparypa Ajis cTepuiizaiii
aepariitHoro moBiTps.

BuporryBaHHs ociBHOro Marepiaiay. Anaparty JJs BUPOLYBaHHS 1HOKYIIATY.

45. OcHOBHI KOHCTpPYyKUiliHi cxemHn (QepmenTauniiinoi amaparypu. ®depmeHTarliiine
ob6nannanua. Tunu dpepmenTepiB 3a ocoOMMBICTIO mporiecy OiocunTesy. Kinacudikaris ¢pepmentepin
3a KOHCTPYKII€I, CnocoOOM BBEACHHS C€HEprii Ta mepeMimryBaHHs. PeakTopw imeanbHOTO
3MINIyBaHHS i BUTHCHCHHS. Koncrpyxkuii (dhepmeHTepiB €MHICHOTO Ty 3
€JIEKTPOIEPEMIITYBUTEHUMH MPUCTPOSIMU. DepMEeHTEpH 3 MHEBMATHYHUM IepeMinryBaHHsIM. [HImi
KOHCTPYKIIi (epMeHTepiB Ui TIMOMHHOTO KYJIbTHBYBAHHS MPOJYLIEHTIB. TumoBa 0OB’s3Ka
depmentepa st rmOuHHOI (hepmenTamii. Cxemu ¢epMeHTepiB Al MOBEPXHEBOI (epMeHTallii.
[Tpobnema CTBOpEHHs amapariB BEIMKOI OJUHUYHOI MOTYXKHOCTI JJIi aépOOHOIr0 KyJIbTHBYBaHHS
MIKpOOPTaHi3MiB.

46. IlinoyTBOpeHHs i MiHOraciHHS, peryJl0BaHHs piBHA miHH. Pi3UKO-XIMIYHI METOJU
niHOraciHHsA. MexaH14H1 METO/IM MIHOTaCIHHS.

47. KoHueHTpyBaHHSI Ta BilileHHs HIJILOBMX NPOAYKTIB OiocumHTe3y. Binninenus
OGlomacH BiJ HaTUBHOTO po34MHY. BincroroBanHs. 3Buuaiine ¢iabTpyBaHHs. OnTumizaiis Mporecy
¢inbTpyBaHHs. THUIIOBI KOHCTPYKLI €MHICHUX (UIBTPYBaIbHUX amapaTiB HUKIiuHOI Aii. DimbTp-
IIPECH 3 PyYHUM BUBaHTaXEHHSIM ocay. ABTromatuyHi QuibTp-nipecu @PITAKM. bapabanHi BakyyMm-
¢inbTpu. CTpiukoBi BakyyM-GinbTpH. IHIIN KOHCTpyKUii (iabTpiB. YCTaHOBKU AJS 3HEBOAHEHHS
6iompoty. Ocamxenns. llentpudyryBanns, 3BuyaiiHi neHtpudyru. Cenaparis: TpyOydacTi
cernaparopu, Tapirdacti cenaparopu. ®@i10TyBaHHS.

48. KoHueHTpyBaHHSI HATHBHHUX PO34MHIB. BuUnaproBaHHS: TEXHOJIOTTYHUN pPO3PaXyHOK
TpyOUYacToOro BakyyM-BUIIApHOTO anapara 3 BUCX1IHOIO IUIBKOIO, POTOPHI BaKyyM-BUIIapHIi arapat,
CKJISHI BHUIApHI amapaTd MepioJu4HOi J1i A7 KOHILIEHTPYBAaHHS IUIbOBUX MPOJYKTIB
MiKpOO10JIOTIYHOTO CHHTE3Y.

MemOpanHi  TpolecM  KOHLUEHTPYBaHHS 1  pO3AUIEHHSA:  MIKpOQUIbTPYBaHHS,
yapTpadiIbTPyBaHHs, HAHO(DIIBTPYBAaHHS, 3BOPOTHHHA ocMoc. I[IOHATTS NpPO CENeKTUBHICTH 1
NPOHUKIUBICTE MeMOpaH. Teopis piBHoBaru Jlonnana. Kiacugikamiss memOpan. IcHyroui i1
NEePCHEeKTUBHI KOHCTPYKIIIT arnaparis /it 6apoMeMOpaHHUX MPOLIECiB OYMILIEHHS 1 KOHIICHTPYBAaHHS
MPOJYKTIB MIKPOO10JIOTIYHOTO CUHTESY.

HudysiitHi 1 enexTpoaudy3iiiHi MpoIecu OYUILEHHs PO3UMHIB, 1110 MICTATh (pepMEHTH.

49. Copb6uiiiHi MeToaM BHJIYYeHHSI HUJILOBUX MNPOAYKTIB. [IoHATTS mnpo piauHHY
xpomatorpadiro. loHoOOMiHHI CMONM Ta amapaTypa Uil 10HHOTO CTAaTHYHOTO 1 JUHAMIYHOTO
10H00OMiHY. AdiHHa XpomMaTorpadist s BUIYYEeHHS OUIKIB.

50. O0po0/1eHHSI HATUBHUX PO3YMHIB MeTOJaMHU PiIMHHOI eKCTPaKUili Ta OCa/[KeHH.
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Amapatypa uisi pIIWHHOI €KCTpakiii (€EMHICHI €KCTPaKTOpH 3 TEPEeMINIyBaHHIM, CHCTEMH
“IHKEKTOp-pO3AUTOBHI cenapaTop”, eKcTpakiiiiHa MammHa Ty “JlyBectra”, audepenuiino-
KOHTaKTHUH excTpakTop [loabinpHska).

BunineHnHs niibOBUX NMPOAYKTIB 3 HATUBHUX PO3UUHIB IUIIXOM OCAKECHHS.

51. Oopodaenns 6iomac i TBepaodazoBa ekcrpakiisi. [lesinrerpariis 6iomac Ta moaanbIiia
00pobka ne3inTerposanoi 6iomacu. TBeprodaszoBa ekcTpakiiis: anapaTypa (EMHICHI €KCTPAKTOPH 3
NepeMILTyBAIbHUM MTPUCTPOEM, MEPKOISTOPH, TOILIO) T TEXHOJIOT1YHI PO3paXyHKH.

52. CyuwinHsi npoaykTiB Mikpo0iosioriunoro cunredy. [IneBmaTnuHi, aepodoHTaHHI
CylIapkud 1 CyHIapKH Yy TICeBAO3PIIHPKEHOMY CTaHi. Po3mmiioBabHI CYIIapKH, IHUKJIOHHU.
Cy0nimaniiine cyminas. Bakyym-cymeHi madu. Bansiposi cymapku. [Himi TNy cymapok, siki
3aCTOCOBYIOTh B MIKPOOIOJIOTIYHIA TPOMHUCIOBOCTI. TEXHOJIOTIYHI PO3paxyHKH CYIIMIIBHOL
amaparypu.

53. KonauniroBanusi i (pacyBaHHsI TOBAPHUX NMPOAYKTIB MiKp0o0ioJ0riyHoro cuHresy,
AonoMizkHi npouecu i anapatu. CrienianbHe MoaApiOHEHHS, TPaHyIIOBAaHHS, 3MIITyBaHHS TOPOIIKIB.
ABtomaru miist pacyBaHHS 1 ynakyBaHHs. KOopoTki BITOMOCTI Mpo MaIuHU JJIsi CTUCKAHHS TIOBITPSL.
XomonunbHi MamuHU. TpyOHa apMarypa B CTepUIBHOMY BUKOHAHHI.
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IT ITPUKIHIOEBI ITOJIO’KEHHA

2.1 Kpurepii oninroBanHsi paxosoro icnury

Ha ¢axoBoMmy icnuTi BCTYNHHKM BHKOHYIOTH IHCBMOBY €K3aMeHaliiiHy poOoTy 3a

IHIUBITyaTbHIMH BapiaHTaMHU.

Ilpu 1mpoBeneHHI

daxoBoro icouTy 3a00pOHSETHCSA KOPUCTYBATHUCS JOIMOMDKHUMH

MaTepiajgamu.

Ex3ameHnaniiftauii Oi1€T CKIagaeThes 3 3 MUTaHb, MEPIIe MUTAHHS OIIHIOEThCS y 34 Oanu,
Ipyre Ta Tpere y 33 Oanmu.

MakcumanbHa cyma 6aiiB 3a BianoBiap Ha Oiner cranoButh 100 Gais.

3aranpHuil 06an BCTymHHMKA 3a ()aXOBUIl iICIIHT BH3HAYAETHCS SK cyma OaliB, OTPUMAHHUX

BCTYITHHUKOM 32 BiJITIOBiJIb Ha KOJKHE 3 MUTaHb €K3aMEeHaIliifHOTO Oijery.

Ban Bincorku Kpurepii oninroBanns Bixnosiai

31-34 91-100 TTOBHA BIJIMOBI/Ib 3 OSICHEHHSAMH, HE MICTUTh 3aiBOi iHpOpMariii,
30-33 i JEMOHCTPYIOThCS 3HAHHSA 3 1HIIUX TE€M Ta HABUAIbHHUX AUCIUILIIH
28-30 81-90 MOBHA BiJINIOBIb 3 HEIPUHIIUTIOBUMHU HETOYHOCTSIMH, HE MICTHTh
27-29 ) 3aiiBoi iH(opmarrii

24-27 71-80 MPUHIIMIIOBO MPaBUJIbHA BIIMOBIIH 3 HEMPUHITUTIOBUMH

23-26 ) HETOYHOCTSIMH, € 3aiiBa iHdopmarris

20-23 . .

90-22 60-70 B OCHOBHOMY ITOBHA BiAMOB1/Ib 3 HETOUHOCTSIMHU

3 MeTor0 00YHCIIEHHS! KOHKYPCHOTO Oaly BCTYIHUKA B €IMHIN AepKaBHIN eeKTPOHHIN 0a3l
3 MUATaHb OCBITH cyMapHui Oan, oTpumanuii BcrynmHukoMm 3a PCO (60...100 6aniB), mae Oytu
nepeBenenuit Ha 6ayu mkanu €JJEBO (100...200 6aniB) 3rigHo 3 Tabiuiiero BiAMOBITHOCTI:

Taomuus BignosigaocTi ominok PCO (60...100 6amnis)
ouinkaMm 200-6anpHoi mkamu (100...200 6amniB)

LKana wKana WwKana LKana LKana LKana LKana wKana

PCO | 100...200 PCO | 100...200 PCO | 100...200 PCO | 100...200
60 100 70 140 80 160 90 180
61 105 71 142 81 162 91 182
62 110 72 144 82 164 92 184
63 115 73 146 83 166 93 186
64 120 74 148 84 168 94 188
65 125 75 150 85 170 95 190
66 128 76 152 86 172 96 192
67 131 77 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198
100 200
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2.2 [IpuxJaaa THNOBOIO 3aBAaHHs ()AX0BOr0 iCIUTY

HALIIOHAJIbHUM TEXHIYHUI YHIBEPCUTET YKPATHU
«KUIBCHKUH MTOJITEXHIYHUM IHCTUTYT IMEHI ITOPS CIKOPCHKOT'O»

(roBHE HallMEHYBaHHsI BUILOI'O HABYAJILHOIO 3aKJIaly)

CremiaibHICTh 162 Biomexwnonoeii ma 6ioinicenepis

Bemynnuii ghaxosuit icnum ons ecmyny na ocgimuio npozpamy niocomosku mazicmpa «biomexnonoziiy

EK3AMEHAIIMHUI BLJIET Ne 1

1. IIpoanaini3yiiTe OCHOBHI MeXaHI3MH HAaJXOPKEHHS MOXXHUBHHX PEUOBHH Yy OakTepialbHy
KIIITUHY.

2. OOrpyHTYiTE IPUHIIMIINA Ta HEOOX1IHI PO3PAXYHKHU PEXKHUMIB TEPMIYHOI CTepUIIi3allii piIKux
CEepeIOBHIIL 1 iX peaii3allis B TEXHOJOTIYHOMY YCTaTKyBaHHI A7 MEpioAUYHO]I 1 6e3nepepBHOL
CTepHITI3allii.

3. [Ipoanamizyiite MikpoOioNOTiYHUNA CcHocid onxepkaHHs aMiHOKUCIOT. (OcoOIMBOCTI
MIPOAYIICHTIB, TOXUBHHUX CEPEIOBHIL], CTalii O10CHHTE3Y.

3arBepkeHo Ha 3acizanHi Buenoi paqu ®BT
[Ipotokomn Ne BIL«  » 202__ poky

TonoBa arecramiiHoI miaKomicii
3a MPOrpaMoIo MiArOTOBKU MaricTpiB
3a crienianbHIcTIO 162 bioTexHonorii Ta 6101HXKeHepis Im’a [TIPU3BULLE

2.3 Ilopsinok npoBeaeHHs (pAXOBOI0 icnUTy

@daxoBul ICOUT NPOBOAUTHCA B O4YHIM a0o AucTaHUiNHIA (opMi 3 BUKOPHUCTAHHSAM
TEXHOJIOT1M JAUCTAHI[IHHOTO HABUaHHA Ta cepBicy BigeorenedoHHOro 3B'sa3ky (Zoom, GoogleMeet
TOILIO) 13 OOOB’S3KOBOIO Bifeodikcalliero mporecy mnpoBeneHHs icnutry. Ilopsmok mpoBeaeHHS
ex3aMeHy BianoBigae «llomokeHHIO MPO MOTOYHMHN, KaJeHJApHUH Ta CEeMECTPOBHMM KOHTpPOIb
pesynbrariB HaBdanus B KIII im. Iropst Cikopebkoro» (https:/osvita.kpi.ua/node/32) ta «PernameHnTam

IPOBE/IEHHSI CEMECTPOBOIO KOHTPOIIO Ta 3aXUCTIB KBaJi(ikaliHMX poOIT Ta arecTauifHUX
€K3aMeHIB B TUCTaHIliitHOMY pexxuMi» (https://osvita.kpi.ua/node/148).
daxoBHil ICTIUT CKIATAETHCS BCTYITHUKAMH 3T1THO 13 3aTBEPHKCHUM PO3KIIa0M. BinxuneHHs

BiJl pO3KJIay BUIIPOOYBaHb HETIPUITYCTUMO.

Y pa3i npoBeaeHHs (GaxoBOro ICOUTY B JUCTaHLIMHIN ¢GopMi MOCWIAHHA Ha
BiJICOKOH(EPEHIIiI0 s MPOBeIeHHs (paXxOBOTr0 ICHUTY CTBOPIOETHCS HAIEPEI0/IHI Ta PO3CHIIAEThCS
BCIM yyaCHMKaM (€K3aMeHaTopaM Ta BCTYIHHUKaM) 4Yepe3 BIAMOBIAHI iH(pOpMaliiHI KaHaIU —
eJIEKTpOHHY oy, Mepexi Viber, Telegram tomo.

Ex3ameHartiiiHa KoMicCist 3000B’s13aHa 3a0€3MeYNTH HaliiHY iIeHTU]IKAII0 (BCTAHOBICHHS 0COOH)
BCTYITHUKA. B 1HIIOMY pa3i, BCTYMHMK BBa)XKA€ThCSI TaKUM, IO HE 3’SBUBCS Ha (DaxoBWd I1CITHUT.
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InenTrdikarisi BCTyITHUKAa MOKE 31MCHIOBATUCS, HANIPUKIIAJ, IIIJIIXOM JIEMOHCTpAITlii eK3aMEHATOPOB1
gepes 3aco0u Bi/IC03B 3Ky CBOTO MACHOPTY 200 1HIIOTO JOKYMEHTY, IO TIOCBIIYYy€e 0Cc00Yy.

Ha ¢axoBoMy icruTi BCTYMHHMKH BHKOHYIOTH MUCBMOBY poOoTy. Homepu iHIuBimyampHUX
eK3aMEeHAIlIfHUX OUIETIB PO3MOAUISIIOTECS MK BCTYIIHUKAMHU Yepe3 CepBEp BHIAJKOBHX YHCEI 1
OTOJIOLTYIOTHCS 32 CIIICKOM BCTYITHHKIB Yepe3 3aC00U BiJICO3B’S3KY.

3arayibHUI Yac, KU BUIULIETHCS HA PYKOIIMCHE BUKOHAHHS 3aBJaHb €K3aMEHaIlIHHOro OuIeTy,
ckiamae 150 xBwmmH, 6e3 mepepBu. Yac modaTky Ta Yac 3aBEPIICHHS ICIUTY OTOJIOUTYETHCS
eKk3amMeHaTopoM. [IpoTsAroM BChOrO Hacy MiATOTOBKH BiAINOBiNEH Ha MHUTaHHS EK3aMEHAI[IHOTO
Oinery y 3a00yBaua mMae OyTH TOCTIHHO YBIMKHEHAa Kamepa IMPUCTPOIO, 3a JOIMOMOIOK SKOTO
3/IICHIOETHCS BiJICO3B’I30K 13 €K3aMEHATOPOM.

[Ipu mpoBeneHHi (HaxoBOro icOUTy 3a00pOHSETHCS KOPUCTYBATUCS JAONOMIKHHMH

Marepianam.
3a 3...5 XBWJIMH J0 3aKiHYECHHS ICIIUTY BCTYMHHUK IMOBUHEH MIAMUCATA KOXKHHUM apKyIl CBOET

eK3aMeHaliiHoi poOoTH, 3poO0uTH iX (OTOKOMII0 Ta mepeciaaTH ii 10 BCTAHOBJIEHOIO Yacy Ha
€JIEKTPOHHY MOIITY eK3aMeHaIiiHO1 KoMicii a00 B 1HIIMII BCTAHOBIIEHUH €K3aMEeHAIIIIHOI0 KOMICIEI0
cnocib (mepexi Viber, Telegram).

ITicns oTpuMaHHS BCiX (OTOKOIIN MUCBMOBHX POOIT eK3aMeHalliiiHa KOMICisl pO3MOoYuHae ix
niepeBipky. OIiHIOBaHHS POOIT 3IHCHIOETHCS BiIIOBIIHO 10 PEUTHHIOBOT CUCTEMH OLiHIOBaHHS (11. 2.1).
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